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MNOSICHUTEJIBHAS 3AITUCKA

Pabouas mporpamma 1o XMMUHM Ha YpOBHE CpeAHEro oouiero oopazoBaHus pa3zpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Odenepanun», TpeOOBaHMNH K pe3yiabTaraM OCBOeHHUS (enepanbHOl  00Opa3oBaTesbHON
nporpamMmbl cpeanero obmero oopazoanusa(®OIl COO), mpencraBneHHbIX B DepepanbHOM
rocyJapcTBeHHOM oOpazoBarenbHoM craHaapre COO, ¢ yuérom Konuenmuu npenojaBaHus
yuebHoro mpenmMera «XuMHs» B 00pa3oBareNbHbIX opranusauusx Poccuiickoit ®enepanuu,
peaIu3yoLMX OCHOBHbIE 00pa30BaTe/IbHbIE POrPAMMBI, U OCHOBHBIX MOJIOXKEeHUN «CTpareruu
pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIIyOJIEHHOTO WM3YYEHHUS 3aHMMAeT BAXKHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4yHOro oOpa3oBanusi ydammxcsi 10-11 kiaccoB. WM3ydeHue mnpenmera,
peaym3dyeMoe B YCIOBUAX AU(PPEPSHIUPOBAHHOTO, MTPOMUIBLHOTO OOY4YeHHS, MPU3BAHO
obecrieunTh 0011€00pa30BaTENbHYI0O U OOLIEKYJIbTYPHYIO HOJATOTOBKY BBIMTYCKHHUKOB ILIKOJIBI,
HEOOXOAMMYIO /ISl afanTaliui X K OBICTPO MEHSIOIIMMCS YCJIOBHSM JKM3HH B COLUYME, a
TaKXe I MPOAOJDKEHHS OOY4eHHs B OpraHu3alusx MpodecCHOHAIbHOIO 00pa3oBaHHUs, B
KOTOPBIX XUMHUS SBJISIETCS OHOM U3 MPUOPUTETHBIX JAUCIUILINH.

B nmporpamme 1no XuMmMuM Ha3HaueHHE MpeaMeTa «XUMUS» I0JIydaeT HOIpPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoJararomumu nonoxenusmu PI'OC COO o
B3aUMOOOYCIIOBIIEHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHusl U TpeOOBAHUM K YPOBHIO
MOJTOTOBKH BBITYCKHUKOB. CBHIETENHCTBOM TOMY SIBISIIOTCSl CIIEAYIOIIME BBITOTHIEMBIC
IpOrpamMMoil o XUuMHM QyHKIHU:

¢ uHPOPMANMOHHO-METOIMYECKasl, peaNn3anusi KOTOpPOH oOecreynBaeT MOTyYeHHE
NPEJCTaBICHUS O IIETSX, COJACpPKAHWHU, OOIel cTpaTeruu OOy4eHHs, BOCIUTAHUSI U
pa3BUTHSL O0YYAIOLIUXCS CPECTBAMHU MPEIMETA, U3y4aeMOro B paMKax KOHKPETHOTO
npoduns;

®  OpraHM3aLMOHHO-TUTAHUPYIOIIAs, KOTOpass  HpedycMaTpuBaeT  OIpeJlesIeHue:
NPUHIUIIOB  CTPYKTYPHPOBAHHUA H  TIOCJIEIOBATEIILHOCTH HW3YYEHUS  y4eOHOTro
MarepHuaia, KOJUYECTBEHHBIX M KAuYeCTBEHHBIX €ro XapaKTepPHUCTHK; IOAXOJO0B K
(GhOPMHUPOBAHUIO COJIEPKATEIHHOM OCHOBBI KOHTPOJISI U OIEHKH 00pa3oBaTeIbHBIX
JOCTIDKEHUI o0ydJaroImuxcss B paMKax HTOrOBOHM arrectanuu B (opMe €IUHOTro
rOCyJapCTBEHHOTO SK3aMEHa 10 XUMUH.

[Tporpamma asst yriyOnE€HHOTO U3Y4YE€HUS] XUMHH:

e yCTaHABIMBaeT MHBAPUAHTHOE MPEIMETHOE CO/CpIKaHUe, 00s3aTeTbHOE [T U3yUSHHS
B paMKax OTHCNBHBIX  Mpodwied, MpeaycMaTpUBaeT  paclpelesieHue U
CTPYKTYPHUPOBAaHHUE €ro IO KJIAccaM, OCHOBHBIM COZAEP>KaTEIbHBIM JIMHUSAM/paz/iesiaMm
Kypca;

e aéT MpUMEpPHOE pacnpeieieHne yueOHOro BpeMEeHH, pEKOMEHIYEMOro JIIsl U3Y4eHUs
OTJENIbHBIX TEM;

e TpeIaraeT MPUMEPHYIO TIIOCIEAOBATEIFHOCTh HM3Y4YCHHs Yy4eOHOTO Marepuana ¢
y4€TOM JIOTUKH TIOCTPOCHUS Kypca, BHYTPHUIIPEIMETHBIX U MEKITPEIMETHBIX CBSI3CH;

e aéT METOAMYECKYI0 MHTEpIpEeTAaluIo Iefiell W 3aJad H3y4eHus IpeaMeTa Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX NPUOPUTETOB B CHCTEME CPEIHEro
o0miero o0Opa3oBaHus, COAEPKATENBHON XapaKTEPUCTUKU IIAHUPYEMBIX pPE3yJIbTaTOB
OCBOCHMS OCHOBHOH 00pa30BaTENIbHOM MPOTrpaMMBbl CPEIHEro odmero oOpa3oBaHUs
(JIMYHOCTHBIX, METAPEAMETHBIX, IPEAMETHBIX), & TAKXKe C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX JEHCTBUH OOYYaIOIIErocss IO OCBOCHHUIO COJEpIKaHUs
npeaMera.

[To Bcem Ha3BaHHBIM MO3UIUSAM B TNpPOrpaMMe IO XHMHH TPEAyCMOTpEHa

MIPEEMCTBEHHOCTh C OOy4YeHHEM XHMHH Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHUs. 3a
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mpeneinaMu  yCTAaHOBJICHHOM TMPOTrpaMMON 1O XUMHUH  00s3aTeNbHOW  (MHBApPHAHTHOM)
COCTaBIISIIOLIEH collep:kaHus y4eOHOTro mpeaMeTra « XUMHs» 0CTaéTcsi BO3MOKHOCTh BHIOOpA €ro
BapHaTUBHON COCTABJIAIOIIEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABICHUEM
KOHKPETHOTO MO OOyICHHS.

B cootBerctBum ¢ koHuentyalibHbiMU mnojoxkeHusmMu DI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro M yriay0aEHHOTO ypoBHEH B cucTemMe auddepeHIInpOBaHHOTO 00yYeHHS Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealu3alHio0 TMPEEMCTBEHHOCTH C MOCIHEAYIOIIUM 3TalloM IMOJIyY€HUS XHMHYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHELHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JTUCIIUIUIMH B By3aX M OpraHu3alusx cpeaHero npodeccruoHaibHOro oopasoanus. B 31oii csa3u
U3Y4YEHUE TIpeaAMeTa «XUMHUS» OPUEHTHUPOBAHO IPEUMYLIECTBEHHO Ha paclIUpeHUE U
yrayOieHne TEOpPEeTUYECKOM W MPaKTUYECKOW TMOATOTOBKH OOY4YaroIIMXCs, BbIOpaBIIMX
onpeAenéHHbIi Npopuiib 00ydeHHsI, B TOM YUCIIE C MEPCHEKTUBOM MOCIENYIOMIETO MOIYyYEHUS
XUMHYECKOTro 00pa3oBaHus B opraHu3aiusax rnpodeccunonansHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBanuit ®I'OC COO k minaHupyeMbIM pe3yibTaTaM OCBOCHHS (deaepalbHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHEr0 OOIIer0 OO0pa30BaHUSA W3YYEHHE IMpeaMeTa «XUMHUSD)
OpPUEHTUPOBAHO TAK)KE HA PELICHUE 3a/1a4 BOCIIUTAHUS U COLIMAJILHOTO Pa3BUTUS 00ydaroIIuXcs,
Ha GOPMUPOBAHUE Yy HUX OOIIEUHTEIUIEKTYAIbHBIX YMEHHM, YMEHUH pallioHATU3aluy y4eOHOTro
Tpyna W  OO0OOMEHHBIX CIOCOOOB  ACSATENBHOCTH, WMEIOMIUX  MEXKIUCIUILUIMHAPHBIH,
HAAMPEIMETHBIN XapaKTep.

CocraBisitomiuMu  nipeaMeTa «XUMHUS» HAa YPOBHE YIIyOJEHHOIO M3Yy4YEHHS SIBISIOTCS
yrayOnéunsie Kypeel — «Opranuueckas xumus» u «OOmias U HeopraHudeckas xumus». [lpu
OTIpe/IeNIEHUU TOJIX0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3alMM COAEP)KaHUS 3TUX KYpCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss GPI'OC COO o pazanuusx 6a30Boro u
yrayO0nE€HHOrO YPOBHEH U3yUEHHUS PEAMETA.

OcHoBy cozaepxkaHusi KypcoB «Opranumdeckas xumusi» u «OOmas M HeopraHuueckas
XUMUS» COCTABJIET COBOKYIHOCTh MPEAMETHBIX 3HAHUM M YMEHUI, OTHOCAIIUXCS K 0a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JOTIOJIHEHHE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OONbIIMNA  00BEM
¢akTonornueckoro marepuaia. Tak, Ha yriayOJ€HHOM YypOBHE M3Yy4eHUs MpeaMeTa oOecreueHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHHS O00bEMa 3HAHUW O XHUMHUYECKUX DJIEMEHTaX U
CBOWCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIiyOJeHUs MpeACTaBICHUNH O CTPOCHUHU
BEIIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKaHMs pPeaKlUid, pacCMaTpUBaEMbIX C
TOYKH 3pEHUS XUMUYECKON KUHETUKU U TEPMOJMHAMUKHU. V3yueHne nepuoguieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XUMHYECKHX  JJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEJICTABICHUSAX O CTPOSHUH aTOMa. XUMUYECKas CBA3b OOBACHAETCS C
TOYKHM 3pPEHHS] PHEPreTHUECKUX W3MEHEHUN Npu e€ oOpa3oBaHUU U pa3pyLICHUH, a TaKkKe C
TOYKM 3peHHs MeXaHu3MOB e€ oOpa3oBaHus. l3yueHue THUIIOB peakUUi JOMOJIHSIETCS
(dbopMUpOBaHKEM IPEACTABICHUHN 00 ANEKTPOXUMHUUYECKUX MPOLECCaX U IEKTPOIM3E PACIIIaBOB
U PAcTBOPOB BEIIECTB. B Kypce opraHMueckod XMMHMHM INpPU PACCMOTPEHHUU pEaKLMOHHON
CIIOCOOHOCTH COEIMHEHUH yzemnseTcss oco00oe BHUMaHue BOIpocaM 00 AJIEeKTPOHHBIX 3 dexTax,
0 B3aUMHOM BIIUSTHUU aTOMOB B MOJICKYJIaX U MEXaHHU3MaX PEeaKIuil.

Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIep)KaHHE KYypCOB XMUMHH YIIIYOJIIEHHOTO YpOBHS
U3yUYeHHs Ul KJIacCOB oIpenenéHHoro mnpoduis (rmaBHBIM 00pa3oM Ha UX CTPYKTYpy M
XapakTep JOMOJHEHUH K o01el crucTeMe MpeIMEeTHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbBIC
npeaMmersl. Tak, Hampumep, B COAEp)KaHUU TpeAMeTa s KJIacCOB XHMHKO-(PH3UYECKOTO
npoduisi 60JBINIOE 3HAYCHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOmeld XUMUU.
[lpy m3ydeHuM mnpeaMeTa B JAHHOM Ciydae aklUeHT OyaeT chenaH Ha OOIIHOCTh METO/IOB
MO3HAHMs, OOIIHOCTh 3aKOHOB U TEOPUN B XUMHUHU U B (PU3MKE: aTOMHO-MOJIEKYJISIpHAsI TEOpUs



(MonekynsipHast Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MAacChl W DHEPIHH, 3aKOHBI
TEPMOJMHAMUKH, SJIEKTPOJIN3a, IPEACTABICHUS O CTPOSCHUH BEIIECTB U IPYToe.

B 10 ke Bpems B coiep)kaHUM IpeaMeTa sl KJIACCOB XMMHUKO-OHOIOTUYECKOTO PO IIs
OoJbIIMKA yAETbHBIN Bec OylIeT UMETh OpraHuyecKas Xumus. B aToM ciydae mpeaocTaBisieTcs
BO3MOXHOCTB /7151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHU3alny KIETKH KaK
OMOJIOTUYECKOH CHCTEMBI, B COCTaB KOTOPOW BXOMST, K MpPUMEpPY, Takue CTPYKTypHbIE
KOMIIOHEHTHI, KaK JIMIH/bI, OCTKU, YTIEBOJBI, HYKJICUHOBBIC KUCIOTHI U npyrue. [Ipu 3tom
3HAHUS O COCTaB€ M CBOWCTBAxX MpEJCTaBUTENIEH OCHOBHBIX KJIACCOB OPraHHMYECKHUX BELIECTB
CJIy’KaT OCHOBOM JUIS M3yUEHHsI CYITHOCTH MPOLECCOB (POTOCUHTE3A, IBIXaHUS, TTHILEBAPEHHUSL.

B mnnane QopmupoBaHUS OCHOB HAy4HOIO MHUPOBO33PEHHUS, OCBOEHHUS OOIIEHAayYHBIX
METOJIOB TIO3HAHUS U OIBITAa MPAKTHYECKOTO MPUMEHEHHUS HayYHBIX 3HAHUHA U3ydeHUE IpeaMeTa
«XuMus» Ha YrayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Yy4EOHBIMHU
npeaMeTaMu, BXOSIIMMHU B COCTaB MIPEIMETHBIX o0nacTeil «EcTeCTBeHHO-HAyYHBIE TIPEAMETHI»,
«MaremaTtuka u nHpopMmaTiKa» u «Pycckuii A3bIK U TUTEpATYpay.

[Tpu m3yuennn ydeOHOro mpenmera «XUMUS» Ha YIIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO M cCpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3adaueid
NEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (OpPMHUpOBAaHME OCHOB HAyKHM XHMHUHU Kak o0jactu
COBPEMEHHOTO EeCTECTBO3HAHMSI, TMPAKTUYECKON MJESITeNbHOCTH 4YeJIOBeKa U OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PemieHne 31oil 3amaun Ha yriyOJIE€HHOM ypOBHE HU3YUYEHHS
mpeaMeTa mpeArnoaraeT peaan3aluio Takux 1enei, Kakx:

e (QopmupoBaHuE NPEICTABICHUN: O MAaTEpUAIbHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y TI03HaBA€MOCTH SIBIICHUI MPHUPOJIBI, O MECTE XUMHH B CHCTEME €CTECTBEHHBIX HAYK U
e¢ Benymeil posn B 00ecrieueHUN YCTOWYMBOIO Pa3BUTHS UYEJIOBEUECTBA: B PELICHUU
npo0JieM HSKOJIOTMYECKOM, SHEPreTUYecKoW W MUIIEBOM OE30MacHOCTH, B Pa3BUTUHU
MEIWIIMHBI, CO3/JIaHWM HOBBIX MAaTEpUajoOB, HOBBIX HWCTOYHUKOB JHEPrUU, B
o0ecre4eHn  paluOHAIBLHOTO PUPOAOTIOIH30BAHNS, B (dhopMUpOBaHUH
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YEJIOBEKa, a TAKXKe IKOJIOTHYECKH 0OOCHOBAaHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U MIPUPOJHOM CpEIE;

® OCBOGHHME CHUCTEMbl 3HAHHH, JEXallUX B OCHOBE XHUMHUYECKOW COCTaBIISAIOIIEH
€CTECTBCHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIBHBIX TIOHATHH, 3aKOHOB U
TEOpUH XWMHUHU, COBPEMEHHBIX IMPEICTAaBICHHI O CTPOEHWU BEIIECTBA HA Pa3HbBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJMHAMHYECKUX W KHUHETHUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XWMHUYECKUX
peakiuii, 0 XUMUYECKOM PaBHOBECHH, PACTBOpaxX M JUCIEPCHBIX CUCTEMax, 00 oOIHx
HAYYHBIX TMPUHIUTIAX XUMHUYECKOTO TPOU3BOJICTBA;

e (QopmupoBaHue y 0OyYarOImIMXCS OCO3HAHHOTO IIOHMMaHHS BOCTPEOOBAHHOCTU
CUCTEMHBIX XHUMHYCCKHX 3HAHWH IS OOBSCHEHHWS KIIOYEBBIX HACH W MpolIemM
COBPEMEHHOW XWMHUH, ANl OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, HMEIOIINX
€CTECTBEHHO-HAY4YHYIO0 MPUPOAY; TPAMOTHOTO peHIeHHs] MpoOJieM, CBA3aHHBIX C
XUMHEH, TMPOTHO3UPOBAHUS, aHalM3a M OINEHKM C TO3UIHMA 3KOJOTHYECKOU
0€30MacHOCTH MOCTEACTBUIA ObITOBOM M MPOU3BOJICTBEHHOM JEATEILHOCTH YEIIOBEKa,
CBSI3aHHOW C XUMHYECKUM MPOU3BOJICTBOM, HCIOJIB30BAHUEM U MepepaboTKOi
BEIIIECTB;

e yrayOJeHWe MPEICTaBICHUN O HAyYHBIX METOAAaX IO3HAHUS, HEOOXOAMMBIX IS
MPUOOPETEHUSI YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUST XUMHUECKHUX
ABJICHUM, MMEIOIMIMX MECTO B TPUPOJE, B MPAKTUUYECKOH JESATENbHOCTH U
MTOBCETHEBHOW KU3HH.

B nmnane peanu3zanuu MEpBOOYEPEAHBIX BOCHUTATENBHBIX U pa3BUBAIOMIMX (YHKIUN
IEJIOCTHOM CHUCTEMBI CPEIHEro OOIIero oO0pa3oBaHMs MPH W3YUYEHHH IpeaMeTa «XUMHs» Ha
yrIyOoJIEHHOM ypOBHE 0COOYIO aKTyaJbHOCTh TPHOOPETAIOT TAaKUE LIETTH U 3a]]a4H, KaK:



e BoCIUTaHUE YOEKAEHHOCTH B TIO3HABAEMOCTH SIBIICHUW MPUPOIBI, YBAXKCHHUS K
npoIeccy TBOpYECTBA B 0O0JACTH TEOPETUYCCKHX M TPUKIATHBIX HMCCICOBAaHUN B
XUMHHU, (HOPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

® pa3BUTHE MOTHBAIMM K OOYyYCHHMIO W TO3HAHHUIO, CHOCOOHOCTEH K CaMOKOHTPOIO U
CaMOBOCIIUTAaHHIO HAa OCHOBE YCBOCHHS OOIIEUYETOBEUECKUX IEHHOCTEH;

® Dpa3BUTHE TII03HABATCIBHBIX HWHTEPECOB, HWHTCIUICKTYAJIBHBIX W  TBOPYECKHX
CHOCOOHOCTEH 00yJaromuxcsi, (OPMHUPOBAHNUE Yy HUX CO3HATEIHHOTO OTHOLICHHS K
CcaMO0OOpa3OBaHUI0O W HEMPEPHIBHOMY OOPAa30BaHUIO KaK yYCJIOBHIO YCIEIIHOMN
npoeCCUOHATPHON M OOIIECTBEHHOW JESTEIBHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO M TOTPEOHOCTH B 3I0POBOM 00pa3e KHU3HU;

e (opMupoBaHHE YMEHWH W HaBBIKOB Pa3yMHOrO IPHPOJOIOJIL30BAHMS, DPa3BUTHE
9KOJIOTUYECKON  KYJIbTYyphl, = NPUOOpPETEHHE  OmbITa  OOLICCTBEHHO-IIOJIE3HOM
AKOJIOTMYECKOU JIESITENBHOCTH.

OO1miee 4YMCIIO YacoB, MPEAYCMOTPEHHBIX I M3YYCHUS XMMHUU Ha YIIIYOJICHHOM YpPOBHE
cpenHero obmiero odpaszoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 waca (3 gaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZIEN0).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[IpenmMer ¥ 3HaUYeHHE OpPraHUYECKOM XHWMHUH, NPEICTaBICHHE O MHOrooOpasuu
OPraHUYEeCKUX COCIUHECHUM.

DNEKTPOHHOE CTPOEHHE aTroMma YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aroma yriepoga. XUMUYecKasl CBSI3b B OPraHMYECKUX COETUHEHMSIX.
Tunel rubpuau3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHu3Mbl 00pa3oBaHUsI KOBAaJECHTHON
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIIETITOPHBIN). THITBI MepeKpbIBaHUs aTOMHBIX OpOUTAJIeH, G- U
n-cBsizu. OnuHapHas, ABOWHAs M TpoitHas cBs3b. CrmocoObl pa3pbiBa CBsi3ed B MOJIEKYJIax
oprannveckux BemecTB. [loHsTHE 0 CBOOOAHOM panuKaie, Hykiaeo(huie u IeKTpodue.

Teopust cTpoeHust opraHudyeckux coenuHeHuii A.M. byrinepoBa u coBpeMeHHbIE
IPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUN CTPOEHHUSI OPraHUUYECKUX COEAUHEHUH.
Monekynspusie U CTpYKTypHble (opmysbl. CTpyKTypHble (OpPMYJbl pa3lIWYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, cKeinerHas. M3omepus. Buael wn3omepun: CTPYKTypHas,
NPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3(P(EeKTbl B MOJNEKynax OpraHWYeCKHX COCTUHEHUI
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKTsI).

[IpencraBnenue o kiaccuuranuu opraHudeckux Bemects. [lonsaTue o GyHKIIMOHATBEHON
rpynme. 'omonorus. ['omonoruueckue psasl. CucremMarnueckass HOMEHKJIATypa OpraHUYeCKUX
coequaenunii (IUPAC) u TpuBnaibHbie Ha3BaHHSI OTJEIBHBIX MPEICTABUTEICH.

OcobOenHoctT W KilaccUpUKalMsg  OpraHMdeckux  peakmuil.  OKHUCITUTENbHO-
BOCCTAaHOBUTEJIbHbBIE PEAKIIMH B OPTaHUYECKON XUMHUHU.

DKCIEepUMEHTAIbHBIE METO/bl U3YUEHHS BEIIECTB U UX MPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaT€pUallaMU Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKUX BEIIECTB MpH HarpeBaHuW (TIaBleHUEe, OOyIIMBaHHE U TOPEHHE),
KOHCTPYHPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHUYECKUX BELIECTB.

Yraesoaopoasl.

Anxkanbl. 'omonorndyeckuil psij ainkaHoB, oOuiast popmysa, HOMEHKIIATypa U U30MEpPHSL.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKY/ alKaHOB, SP>-THOPHAM3AINS aTOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3HUEeCKUe CBOMCTBA ATKAHOB.

XUMHYECKUE CBOMCTBA aJKAaHOB: PEAKIIMM 3aMEUIEHUs, U30MEPU3ALNH, IETUAPUPOBAHUSA,
HUKIU3aliy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3Me peakUuil
PaANKaIbHOIO 3aMEILICHHUS.

Haxoxnaenue B mpupoe. CriocoObl OTydyeHUs! U IPUMEHEHHE aTKaHOB.

[Muknoankanel. O6mast popmyrna, HOMeHKIaTypa u u3oMmepus. OCOOEHHOCTH CTPOCHHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
[IUKIIOTEKCaH ) IMUKI0ANKaHOB. CrOCOObI MONTYYeHHsI U IPUMEHEHHE ITUKII0ATIKAHOB.

Anxkensl. 'omonorndeckuil psj aikeHoB, oOuias Gopmysa, HOMEHKIATypa. DIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOSHHE MOJNEKY] aJKEHOB, SP’-THOPHIM3AIMs aTOMHBIX opOWTaneit
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckast (Iuc-TpaHc-) nzoMmepus. Ouznueckue
CBOMCTBa aJKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKUHUHM IPUCOCAUHEHUS, 3aMELICHUS B O-
MOJIO’)KEHUE TPU JIBOMHOM CBSI3M, MOJMMEpHU3aluu U okucieHus. lIpaBuno MapkoBHHMKOBA.
KauecTBeHHBIE peakiiy Ha ABOWHYIO CBsi3b. CIIOCOOBI MOYYCHUS U IPUMEHEHHUE alIKCHOB.

Ankamuensl.  Knmaccudukammss — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX CBOWCTB
CONPSDKEHHBIX TWEHOB, 1,2- m 1,4-nmpucoenunenue. [lomumepu3zanus CONpsSKEHHBIX TUECHOB.
Crioco0bI MoTydeHus ¥ IPUMEHEHHUE allKaIMeHOB.



Anxunsl. 'oMonornyeckuii psia ankuHOB, oOmas ¢popmysa, HOMEHKIATYpa U U30MEpHUS.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOICTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOEANHEHUS, JUMEPU3alUU U TPUMEpHU3alnu, okuciaeHus. KucnoTHele CBOMCTBa aJKWHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIE peaknuu Ha TPOHHYIO CBs3b. CrocoObI
MOJIyYEHUs U IPUMEHEHUE alIKUHOB.

ApomMarudeckue yrieBoopoabl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30I1a.
dwusnuecKkue CBOICTBa apeHOB. XMMHUYECKHE CBOICTBa OEH30Jla M €ro IOMOJIOTOB: PEaKIUU
3aMenieHus] B OCH30JIbHOM KOJIbIE U YIJIEBOAOPOIHOM pajauKalle, peaklud MPUCOeIUHEHUS,
OKHCIIEHHE TOMOJIoroB Oen3omna. Ilpeacrasienne 00 OpueHTHPYIOLIEM ISHCTBUU 3aMeCTUTENCH
B OCH30JILHOM KOJIbIIE Ha MpPUMEpE aJKUIbHBIX PAJAUKAIOB, KapOOKCUIBHON, TUAPOKCUIHHOMH,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTHM XMMHMUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuzamust  ctupona. CrHocoObl  MOJNydyeHUS U NPUMEHEHUE  apoOMaTHYEeCKHX
YIJIEBOIOPOIOB.

[Tpuponnsrii ra3. Ilonyrasie HedTsable ra3bl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yroiib U TPOAYKTHl ero mnepepadotku. CrocoObl mepepaboTKu HePTH: TEePEeroHKa, KPEKWHT
(TepMHUYECKH, KaTaTUTUYECKHi), pudopMuHr, nuponus. [IpoaykTsl nepepaboTku HEPTH, UX
[IPUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIJIEBOJOpPOIOB. Peakiuu 3amenieHus
rajioreHa Ha THAPOKCOTPYIIY, HUTPOTPYIY, LHUAHOTPYIIy, aMmuHOrpymmy. [leiicTBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO W  CHUPTOBOrO pacTBopa wIEnouyd. BzaunmopelictBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHMYecKHX COEOUHEHMSIX.
Hcnonp30BaHne TajllOr€HIPOU3BOJHBIX YIJIEBOJAOPOJIOB B OBITY, TE€XHMKE M TpPU CHUHTE3E
OpPraHMYECKUX BEILECTB.

OKCHepUMEHTAIbHBIE METOJbl M3y4YEHHs BEIIECTB M MX IMpEeBpallleHud: H3y4YeHHe
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLuit
YIJIEBOIOPOAOB Pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOM WJIM MOAHOW BOJIBI, pacTBOpa
nepMaHraHata Kajuus, B3aMMOJCICTBUME aleTWIeHa C aMMHUayHbIM pacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHaApyX)eHUE YIiepojia U BOJAOpPOJa B OpPraHUYECKHX BEIECTBAX,
NOJydeHHEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HepTtb» u
«Yromp», ¢ oOpa3suamMu IUIACTMAcC, Kay4yKOB H PE3UHBI, MOJIEIMPOBAHUE MOJIEKYJ
YIJIEBOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YIIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHUs.

IIpenenbHble OnHOATOMHBIE CHUPTHL. CTpoeHHE MOJEKyJl (Ha IpUMEpe MeTaHoja U
sTaHosa). ['oMonorudyeckuii psis, odmias Gpopmysna, nu3omMepusi, HOMEHKJIATypa U Kiaccuukaius.
®u3nyecKkue CBOICTBA NPEIENIBbHBIX OJHOATOMHBIX CIMPTOB. BomopomHsle CBA3M MeEXay
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHMs, Jerujparalu,
OKHCJIEHHUS, B3aUMOJIEICTBUE C OPraHUYECKUMHU U HEOPraHUUYECKUMU KHciaoTamMu. KauecTBeHHas
peaxkiusi Ha OJHOATOMHbIE cHUpThHI. JlelicTBUE 3TaHOJIa U METAHOJIa Ha OpPraHM3M 4YellOBeKa.
CriocoObI ostyyeHus ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMEHKIAaTypa U u3oMepus. OCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX
CBONCTB.

MHoroaromMHble CHHUPTHl — JTUJICHTIUKONIb M TiulepuH. dusnueckue U XUMHUYECKHE
CBOMCTBA: peakUUU 3aMEIIECHUs, B3aUMOACUCTBUE C OPraHUYECKMMH U HEOPTaHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOaTOMHbIe cHpThl. [IpeacTraBienne o MexaHu3Me
peakiuii HykJeopuIbHOTO 3amereHus. JleiicTBue Ha opranu3M yenoBeka. CrocoObl moydeHus
U IPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.



®enou. CTpoeHue MOJIEKYIbl, B3aUMHOE BIUSHUE THIPOKCOTPYIIIBI M OEH30IBHOTO Spa.
®usnueckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHosa. KauecTBeHHBIS
peakiuu Ha QeHona. TokcuuHOCTh ¢eHona. CrocoObl MonydeHus W NpUMeHeHue (eHona.
®enonpopManbaeruaHas cMoa.

KapOoHuIbHBIE COCNMHEHHMS — QIBJCTUABI M KETOHBl. JIEKTPOHHOE CTPOCHHUE
KapOOHWJIBHOM Tpymmbl. ['oMonoruyeckue psapl anbIerHIOB M KETOHOB, oOmias ¢opmyina,
M30MeEpUsl M HOMEHKJIarypa. PU3MUecKue CBOMCTBA ajbJETMI0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETUIOB M KETOHOB: peakuuu mpucoearuHeHus. OKHCIEHUE allbJIeruJIoB,
Ka4eCTBEHHBIC peakiuu Ha anbiaeruipl. CrocoObl MONyuYeHHUs W NPUMEHEHHUE albJIerHJ0B U
KETOHOB.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBbIE KHUCIOTH. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepus u HomeHknarypa. dusmueckue CBOMCTBA OJIHOOCHOBHBIX
IpeJeNbHBIX KapOOHOBBIX KHUCIOT. BOTOpOJHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KUCTIOT. XMMHUYECKHE CBOWMCTBA: KHUCIIOTHBIE CBOMCTBa, peakuus STEepUPHUKAIUHU, PEaKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 TIPOU3BOJIHBIX KApOOHOBBIX KHUCIOT — CIOXKHBIX dpupax. MHOrooOpasue kapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpPENEIbHBIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT, AUKapOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KuCIOT. [IpencraButenu BhICHIMX KapOOHOBBIX KHUCIOT:
CTEapHHOBAs, MAJIbMUTHUHOBAs, OJICWHOBAS, JUHO.E8As, JUHONEH08as KHCIOThL.. CrocoObl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxubie 3¢upbl. ['oMmonornueckuii psa, odmas Gopmyna, u3oMepuss 1 HOMEHKIIATYpA.
Ou3nyecKkue 1 XUMUYECKHE CBONCTBA: TUIPOJIN3 B KUCIION U IIEIOYHON Cpefe.

Kupsl. Ctpoenue, ¢puznueckne ¥ XMMHUYECKHE CBOICTBA XHUPOB: TUAPOJIU3 B KUCION U
1men049Hoi cpee. OCOOEHHOCTH CBOWCTB )KUPOB, COAEPIKAIIMX OCTATKU HEMPEISIbHBIX )KHUPHBIX
KUCHOT. JKUpbI B IPUPO/IE.

MBb11a Kak coi BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE EHCTBHE.

OOmass xapakTepucTuka yriaeBojnoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- U
nojucaxapuabl). MoHocaxapuabl: TIIOKO3a, (PyKTO3a, Tanakro3a, pubo3a, Je30KCupudo3a.
®dusnueckue cBOWCTBA M HaxoxaeHue B mnpupone. dorocuHTe3. XUMHYECKHE CBOWMCTBA
[JIIOKO3bl: PEAaKIMM C YYacTUEM CHUPTOBBIX M aNbACTUAHOW TIpYyNN, CIMPTOBOE U
MOJIOUHOKHCHOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HENEATEIbHOCTH
opranusma. Jlucaxapuiel: caxapo3a, MajabTO3a M JIaKTo3a. BoccraHaBmuBaromue u
HEBOCCTaHaBIUBaloLMe aucaxapuipl. ['maponus nucaxapuaoB. Haxoxzaenue B mpupone u
npuMmeHenue. [lonmcaxapuapl: Kpaxmall, INIMKOTeH M 1eiunoio3a. CTpoeHHe MaKpOMOJIEKYI
Kpaxmaja, TJIMKOT€Ha U LeUiofo3bl. (PDu3nyeckue CBOMCTBA KpaxMana M IeJUTFOJIO3BI.
XVMMHYECKHE CBOMCTBA Kpaxmalsa: THIPOJIM3, KauyeCTBEHHAsl Peakuusi ¢ MOJOM. XUMHUYECKHE
CBOICTBa IEJITIOI03bI: THAPOIIN3, MOTydeHHEe 3(PpUpoB 1eT0n03bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIN MIENK).

DKCcrepuMEeHTaIbHbIE METOJbl M3YyYEHHUS BELIECTB U HUX IMpeBpallleHUui: pacTBOPUMOCTH
pa3IMyYHBIX CIHMPTOB B BOJAE, B3aUMOJACHUCTBHE JTAHONA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
cupTa B ajbJETU] Ha pacKaJI€HHONM MeTHOW MpPOBOJIOKE, OKHCJIEHHE 3TUJIOBOIO CIHpTa
JUXPOMATOM KaJiusl (BO3MOXHO MCIIOJIb30BaHUE BHIEOMATEPUANIOB), KAUECTBEHHBIE PEAKIMH Ha
anbaeruasl (¢ ruapokcuaom auamMmmuncepeopa(l) u rugpoxkcunom meau(ll)), peakus rounepruna
¢ rugpokcunom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHMCIIOTHI, B3aUMOJIEHCTBHE
pacTBopa TOK03bl ¢ THapokcuaoMm meau(ll), B3ammomeicTBiue Kpaxmana ¢ HOJIOM, PEIICHHE
HKCIEPUMEHTANIBHBIX 33j1au 1o TeMaM «CrupThl U GpeHounbl», «KapOoHoBbIe KHCTOTHL. CloXKHBIE
3(upbI».

A3oTcoaep:xaniye OpraHuyecKne CoeANHeHusl.

AMUHBI — OpraHuMYeckue TMpou3BOAHbIE amMuaka. Kiaccudukanus amMHHOB:
annpaTHUecKue U apoMaTUYeCcKHe; MepBUYHbIC, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYII,
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obmas ¢opMmyna, u3oMepusi, HOMEHKJIATypa U (pU3UYEeCKHe CBOWCTBA. XMMHUYECKOE CBOMCTBA
anu@aTuyecKux aMUHOB: OCHOBHBIC CBOICTBa, AJIKHMJIMPOBAHUE, B3aUMOJCHCTBHE MEPBHUUYHBIX
aMHUHOB C a30TUCTOMN KucIoToU. CONM aJIKUIaMMOHHS.

AHWIVH — IPEICTaBUTENIb aMUHOB apoMaTH4ecKoro psana. CtpoeHue anwinHa. Bzaumuoe
BIUSTHUE TPYII aTOMOB B MoJieKyie aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWJIMHA.
KauectBennsle peakuuyd Ha aHWwiMH. CrnocoObl MOJMy4YeHHS U TIpPUMEHEHHE aau(aTHUYeCKUX
amuHOB. [loydueHrne aHWIMHA U3 HUTPOOCH30J1a.

AmuHokucnotel. Homenknatypa u  u3zomepuss. OtaenbHble NOPEICTABUTENN  O-
aMHHOKHUCJIOT: TJIMIUH, anaHuH. Pu3nyeckue CBOMCTBA aMHHOKHCIIOT. XMMHYECKUE CBOMCTBA
AMUHOKHUCJIOT Kak aM(OTEepHbIX OPraHWYEeCKUX COCAMHEHUN, peakius IOJUKOHACHCAIUH,
oOpa3zoBaHMe MENTUIHON CBs3U. buonornyeckoe 3HaUeHHE aMUHOKHUCIOT. CUHTE3 M THUAPOIU3
MENTUIO0B.

benku kak mnpupoansle monumepbl. llepBuuHas, BTOpUYHAs W TPETHUYHAS CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENKOB: THAPOJIN3, JIEHATYypallus, KaueCTBEHHbIE pEaklud Ha
OeJKu.

OKCIIEpPUMEHTAIbHbIE METOJIbl M3YYEHHsS BELIECTB M MX IPEBpPALICHUN: PACTBOPEHHUE
OenKOB B BOJIE, IGHATYpalusi OCITKOB MPU HArpeBaHWU, I[BETHBIC PEAKIMH Ha OCNKH, pelIeHue
SKCHEPUMEHTAIBHBIX 3aJa4 MO TeMaM «A30TCOJEp)KAlMEe OPraHUYECKUE COCIUHEHUS» U
«Pacro3HaBaHue OPraHMYECKUX COCTUHEHUI.

BbicokomosiekyJIsIDHBIE COeIMHEHHU.

OCHOBHBIE TIOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COEIWHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb NOJIMMEpU3aluU, CpeAHss MoJieKylsipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHUN — TTOJIMMEPHU3AIIHS U TIOTUKOHICHCAITHS.

[Tonumepuslie MaTepHuabl. [Imactmaccel (monMATUTIEH, MOJIMIPONUJIEH,
MTOJIMBUHUJIXJIOPUI, TTOJTUCTHPOJT, MOJIMMETHJIMETAKPHIIAT, MOJIMKApPOOHATHI,
nonudTHIEeHTepedTanaT). Y Tunuzanus u nepepaboTka MIacTHKA.

DnacToMephl:  HaTypaldbHBI  KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOMPEHOBBIH, U30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BomnokHa: HarypanbHbBIE (XJIOTOK, IIEPCTh, MIENTK), UICKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoH U JIaBCaH).

[Tomumepsl  cnenuanbHOTO  Ha3HayeHUsi (TEQUIOH, KEBJAp, OSJIEKTPOIPOBOISAIINE
MOJIMMEPBI, OMopasiaraeMple MOJMMEDPHI).

DKCIepUMEHTaIbHbIE METOAbl M3YUCHHS BEIIECTB M WX MPEBPAIICHUN: 03HAKOMIIEHUE C
oOpa3llaMu TPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC, KaydyKOB, peEIICHUE
AKCIIEPUMEHTAIIbHBIX 3a/a4 10 TeMe «Pacmo3HaBaHme m1acTMacc U BOJIOKOHY.

Pacuérnbie 3anaun.

Haxoxnenne MonekyasipHoi (hOpMyITbl OpraHUYECKOTO COSTMHEHUSI TTI0 MACCOBBIM JIOJISIM
AIIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXKIACHHE MOJEKYISIPHOW (OpMYIbl OpPraHMYECKOTro
coemMHEeHUsT 1o Macce (00BEMY) MPOAYKTOB CTOpaHMs, MO KOJWYECTBY BeIIecTBa (Macce,
00BEMY) TPOYKTOB PEAKIIUU W/WIIH UCXOMHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (OPMYIIBI
OPTaHWYECKOTO BEIMIECTBA HAa OCHOBE €r0 XMMHYECKHUX CBOWCTB WM CIOCOOOB TMONYYEHUS,
onpeJieJIeHUe AOJIU BbIX0a MIPOAYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpenMeTHbIE CBS3H.

Peanu3zanus MeXIpeIMETHBIX CBSI3€ NPU M3Y4YE€HHMU opranmdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX E€CTEeCTBEHHO-HAyYHBIX IMOHATHH, Tak U
MOHSATUMN, TPUHATHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01mue ecTecTBEHHO-HAy4YHbIE MOHATHUA: SIBICHHWE, HAy4YHBIH (akT, TMIOTE3a, TEOopus,
3aKOH, aHaIMW3, CHHTE3, KIacCHU(UKalus, HAOIIOJEeHUE, M3MEPEHUE, DKCICPUMEHT, MOJIEIb,
MOJICJINPOBAHUE.



®dusuka: Mmarepus, aroM, 3JEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHUE BEIIeCcTBa, (PU3MYECKUE BEIUYUHBI,
€IMHHUIIBI I3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: knerka, opraHusM, 3KOCUcTeMa, Ouochepa, MeTabOIM3M, HACICACTBEHHOCTb,
aBTOTPOHBIA U TeTepOTPOHBIM TUN MHUTaHUS, OpoxeHHe, (HOTOCHUHTE3, HIbIXaHUEe, OEJKH,
YTJICBOIBI, )KUPBI, HYKJICUHOBBIC KUCIOTHI, (PEPMECHTHI.

['eorpadusi: mosie3HbIe UCKOMTaeMbIE, TOTLIUBO.

TexHooTHSs: TTUIIEBBIE MPOAYKTHI, OCHOBBI PAIAOHAIIBHOTO MTUTAHUs, MOIOIIIHE CPEJICTBA,
MaTepuabl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KUIIACC

OBLIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne OCHOBBI XMMHHU.

Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUH aeMeHT. M3oronsl. CTpoeHNe 3JIEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIIa. DHEPreTUUYECKUE YPOBHU U IMOAYPOBHU. ATOMHBIE
opburanu. Kinaccudukarus XMMUYECKUX dIEMEHTOB (S-, p-, d-, f-anementsl). Pacnpenenenue
9JIEKTPOHOB IO AaTOMHBIM OpPOHUTANISAM. OJEKTPOHHBbIE KOH(UIypalM AaTOMOB 3JIEMEHTOB
NEPBOTO—4YETBEPTOTO TEPHOAOB B OCHOBHOM M BO30YKIEHHOM COCTOSHUH, JIIEKTPOHHBIC
KOH(UTypaluuyu HOHOB. DIEKTPOOTPULIATEIbHOCTb.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XuMHYecKux dieMeHToB [I.1.
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuonmyeckod CUCTEMBI XMMHMYECKHX
AJIEMEHTOB C COBPEMEHHOUN TEOpHEH CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH WU3MEHEHHUs CBOWCTB
XMMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX HMH IMPOCTHIX M CIOXKHBIX BELIECTB MO TpynnaMm u
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /[.M1. Menneneena.

XuMuyeckas CBsI3b. BUABl XMMHUYECKOH CBSI3U: KOBAJICHTHAs, MOHHAs, METAJIIMYECKas.
Mexanu3mbl 00pa30BaHUsl KOBAJIEHTHOMN CBSI3U: OOMEHHBIN M TOHOPHO-aKLENTOPHBIN. DHeprus
U JMHA cBsA3U. [lonsspHOCTD, HAaNIpaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOW CBsA3H. KpaTHble
cBs3u. BogoponHas cBsi3b. MeXMONEKYISIPHBIE B3aUMOACHCTBUS.

BaneHTHOCTP M BaJE€HTHBIE BO3MOYKHOCTH aTOMOB. CBfA3b D3JEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUUYECKHM CTpPOEHUEM (Ha NpUMEpe COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuoaa).

[IpencraBineHne O KOMIUIEKCHBIX coequHeHHsX. (CocTaB  KOMILJIEKCHOTO — HMOHa!
KOMILJIEKCOOOpa3oBarenb, JUTaHAbl. 3HAUeHHWE KOMIUIEKCHBIX coefauHeHuil. Ilonstne o
KOOPJAWHALIMOHHON XHUMUHU.

BemectBa MOJEKYJISpHOTO W HEMOJEKYJISIPHOTO CTpOeHUs. THIBI KpHUCTaNIMYECKUX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

ITonsiTue o nucnepcHbIX cucreMax. Mctunnble pacTBopsl. [IpencraBnenue o KOMTOUIHBIX
pactBopax. CrnocoObl BbIpaKEHMsI KOHIIEHTpAIlMM pPacTBOPOB: MaccoBas JOJsl BELIeCTBa B
pacTBope, MoJisipHas ~ KOHLEHTpauus. HacbllleHHBIE M HEHACHIIEHHBIE  PacTBOPBHI,
pacTtBopuMoOcTh. Kpucramnoruaparst.

Knaccugukanuss 1 HOMEHKJIATypa HEOPraHUYECKHUX BELIECTB. TpUBHAIIbHBIE HA3BaHUS
OTZIENIbHBIX NPEJICTABUTEIEH HEOPraHUYECKNX BEIIECTB.

Knaccugukaius XuMHUUeCKUX peakifii B HEOPTaHMUECKOM U OPraHu4ecKoil XUMHUH. 3aKOH
COXPAaHEHHs MAcChl BELIECTB; 3aKOH COXPAHCHMs M IPEBPAIICHUS DHEPTHH IPU XMMHYECKHUX
peakuusax. TemnoBble 3()(HeKTb XUMUUECKUX peakuuil. TepMOXUMHUECKUE YpaBHEHHUS.

CKOpOCTh XUMHYECKOW PEaKlnu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (DaKTOpOB. ['oMOreHHbIE
U TeTepOoreHHble peakunu. Katanus u karanu3aTopsl.

O6parumble W  HeoOpaTHMBIE peakIMu. XHUMHUYeCKoe paBHoBecue. KoHcTaHTa
XUMHUYECKOI0 paBHOBecHsA. DakTOphl, BIUSIOLUIME HAa IOJOKEHWE XMMHUYECKOTO PaBHOBECUS:
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TEMIIEpATypa, JaBICHUE U KOHILIEHTpAlMM BEIIECTB, ydacTBYHOIIMX B peakuuu. [Ipuniun Jle
[Tarensbe.

OnekrponuTtnueckas gucconuanus. CuipHble W ciadble  AIeKTposuThl. CTeneHb
nuccormanuu. Cpenga BOOHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasibHas!, 1eno4yHas. BoaopoaHslid
nokazarenb (PH) pactBopa. ['maponus coneii. Peakium nonnoro ooMeHa.

OKHMCIHUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. CreneHb okuciaeHusd. OKHUCIUTENb U
BOCCTaHOBUTENb. IIponeccsl OKHCIEHUS M BOCCTAHOBJIECHMs. BakHeHlMe OKUCIUTENH U
BOCCTaHOBUTENIU. MeTOJ] 37IEKTPOHHOTO OanaHca. DJIEKTPOIU3 paCTBOPOB U PACILIIABOB BEIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M HUX IPEBPALICHUN: pa3jIoKEHUE
MEpPOKCUJA BOJOPOJAa B NPHUCYTCTBUM KaTaIW3aTOpa, MOJEIM KPUCTAUIMYECKUX PEIIETOK,
NPOBEICHUE pPEAKIUH MOHHOTO OOMEHa, OIpeaesieHHe CpeAbl pacTBOPOB C IOMOUIBIO
WHAUKATOPOB, U3yUYEHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOH peakiuu U
MI0JIO’KEHNE XUMUYECKOTO PAaBHOBECHSL.

Heopranuueckasi Xummusi.

ITonoxenne HemerawioB B Ilepmoanuyeckoil cucremMe XuMHU4YeckKux 3yeMmeHtos [I.1.
MenneneeBa M OCOOCHHOCTH CTPOCHHMSI HMX aTOMOB. (DU3WYECKHUE CBONCTBA HEMETAJUIOB.
AJToTpOnUs HEMETAUIOB (Ha MpUMEpPe KUCIOPoia, cepsl, hocdopa u yriaepoaa).

Bopopon. Ilonyuyenue, gusnyeckue U XMMUYECKHE CBOWCTBA: PEAKIMU C METaUIaMU U
HEMETaJNIaMH, BOCCTAaHOBUTEbHBIE CBOUCTBA. [ mapuabl. TOMIIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxaenue B mpupojie, cocoObl moimydeHus, GU3NUecKue U XUMHUYECKUe
cBoiicTBa. ['asioreHoBOIOPOBl. BakHelMe KHUCIOPOACOAEPKAIIUE COCIUHEHUS TaJOrCHOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MONTYYeHHs TajoreHoB. [IpumMeHeHne rajioreHoB u
UX COCAUHEHHI.

Kucnopoa, o30H. JlaGopaTopHble M HPOMBIIIJIEHHbIE CHOCOOBI MOJYYEHHUS KHUCIOPOA.
O®usnyeckue M XUMHUYECKHE CBOWCTBA W MPUMEHEHHME Kuciopoga M 030HA. OKcUABI U
MEPOKCH/IBI.

Cepa. HaxoxneHue B TpHpOJE, CHOCOOBI TMONy4YeHUs, (PU3NYECKHE W XUMHYECKHUE
coiictBa. CepoBogopon, cynbdunsl. Oxcun cepoi(1V), okcun cepsi(VI). CepHucras u cepHas
KHCJIOTBI M UX coiu. OCoOCHHOCTH CBOWMCTB CepHOM KHCIOTHL. I[lpumeneHue cepsl u €€
COCIMHEHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MONy4eHHs, (PU3MUECKHEe U XHUMHUYECKHE
cBoiictBa. AMMMaKk, HUTpuAbl. Okcuasl a3ora. A30THCTas M a30THAs KHUCIOTHI U UX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHIL. [IprMeHeHue a30oTa M €ro coeAMHEHUi. A30THBIC
yI0OpeHusl.

®dochop. Haxoxnenne B mpupoje, CrocoObl MONydeHHs, (HU3NISCKHEe U XUMHYECKHUE
cBoiictBa. Dochuasl u Qocoun. Oxcuabl docdopa, ¢ochopHas kuciota U e€ couu.
[Tpumenenue docdopa u ero coenunenuit. ochopueie ynodpeHus.

VYraepon, HaxoXaeHUE B MpHpoJe. AJUIOTponHble Moaudukanuu. duszndyeckue u
XMMHYECKHE CBOWMCTBA TPOCTHIX BEIIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepoma(ll),
okcun yraepona(lV), yronapHas Kuciora M e€ colud. AKTHUBUPOBAHHBIA YroJb, aACOPOLMSL.
Oymiepensl, rpadeH, yriepoiaHble HaHOTpyOku. IIpuMeHeHHe TpOCThIX  BEIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €T0 COeAMHEHUI.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MOdydeHHs, (GuU3nuecKue M XUMHUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTa, CUIMKAThL. [IpruMeHeHne KpeMHUsI U ero
coequHeHnil. CTEKJ0, €ro moJy4yeHue, BUIbl CTEKJIA.

[Tonoxenue metamioB B [leproauueckoii cucTeMe XUMUYECKUX 31eMeHTOB. OCOOEHHOCTH
CTPOCHHUSI STIEKTPOHHBIX 000JI0YEK aTOMOB MeTayliioB. O0mue Gu3nvdecKkue CBOMCTBAa METAIIOB.
[TpumeHeHne MetamoB B ObITY U TexHHKe. CIIIaBbl METAJIIOB.
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DNeKTPOXUMHUECKUN psii  HampspkeHud MertayioB. OOmme crnocoObl  MONTydeHUs
METaJUIOB: TUAPOMETAJUTYPIHsl, MUPOMETAIUIYPIHusl, daeKkTpomeTaityprusi. [lonstue o koppo3uu
MeTasuioB. CriocoObl 3aIUThI OT KOPPO3UH.

O6mas xapakrepuctuka metamioB |A-rpynmnsl [lepuoanueckoil cucTeMbl XUMUYECKHX
aneMeHTOB. Harpwii u kanuii: momydenue, pU3MUEcKue U XUMUYECKHUE CBOWMCTBA, MPUMEHEHUE
MIPOCTHIX BELIECTB U UX COCAMHEHUM.

O6mas xapaxkrepuctuka MetainoB |IA-rpynnsr [leproguueckoil cucTeMbl XUMHUYECKHX
9JeMEeHTOB. Maruuii ¥ KanblMil: ToJdy4yeHue, (QU3WYecCKue U XUMHYECKHE CBOMCTBA,
NPUMEHEHHE TPOCTHIX BEIIECTB U UX coeqMHEHUH. JKECTKOCTh BOABI M CIOCOOBI €€ YCTpaHEeHHUS.

AmoMuHUI: TonydyeHue, GU3NYECKue U XMMHUYECKUE CBOICTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €r0 COeAMHECHHU. AMDOTEpHBIC CBOWCTBA OKCHAA W TUAPOKCHAA ATFOMUHUSA,
TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OOmass xapakTepucTuka MeTauioB NoOouHblx mnoarpymnn (b-rpynmn) Ilepuoguueckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®uznyeckue U XMMHUYECKHUE CBOMCTBA XpoMa U ero coequHeHui. OKCHuIpl U TUAPOKCUIbI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U auxpomartbl, UX OKHUCIUTEIbHBIC CBOWCTBA.
[TosyueHue u npuMeHEeHUE XpoMa.

®u3nueckue M XHUMHYECKHE CBOMCTBA MapraHila M €ro COeJuHEeHUW. Baxueimme
coenunenus mapranua(ll), mapranna(lV), mapranna(VI) u mapranna(VII). Ilepmanranar kanus,
€ro OKHUCIUTEIbHbIE CBOMCTBA.

®uznyeckue U XUMUYECKUE CBOMCTBA JKene3a U ero coequHeHnil. OKCUbl, THAPOKCUIBI U
conu xxene3a(ll) u xxeneza(lll). [lonyuenue u npumMeHeHHe kKee3a U ero CIUIaBOB.

Du3nyecKnue U XMMUYECKUE CBOMCTBA MeIU U €€ coenuHeHnil. [lonydenre u npuMeHeHne
MEJIU U €€ COCTMHEHUN.

[{uuk: monyuyenue, puznyeckre U XUMUUECKHE CBOMCTBA. AMGDOTEpHBIE CBOMCTBA OKCHIA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne IuHKa U ero CoeAMHEHU .

OKCHepUMEHTAJIbHbIE METOJbl H3Y4YEHHs] BEIIECTB M MX MPEBpallleHui: H3ydeHHE
00pa3lloB HEMETaIOB, TopeHue cepbl, (docdopa, xkKeneza, MarHuss B KHCIOPOJE, U3ydEeHUE
KOJUIEKIIMH «MeTayulbl M CIUIaBbl», B3aMMOJCHCTBHE IIENOYHBIX M IIEIO0YHO3EMEIbHBIX
METaJUIOB ¢ BOJIOW (BO3MOXKHO MCIIOJIb30BaHME BHIEOMATEPUANIOB), B3aUMOJICHCTBHE IIMHKA U
JKeJle3a C pacCTBOPaMHU KHUCIIOT U I1IeJI0Yell, KaUeCTBEHHbIE peaKIIMM Ha HEOPraHMUeCKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJJIOB, B3aMMOJICUCTBUE THAPOKCHUIOB AJTIOMUHUS U LIMHKA C
pacTBOpaMu KUCJIOT U LIeJoYeH, pelieHre 3KCIepUMEHTAIbHBIX 3a/1ad 1o TeMaM «['alloreHsn,
«Cepa u e€ coenuHEHHs», «A30T U Gochop U UX COeTMHEHUD», «MeTallIbl TIaBHBIX MOATPYII»,
«MeTabl MOOOYHBIX MTOATPYII.

XuMHS U )KU3Hb.

Ponp xumuu B obecriedeHMH yCTOMYMBOTO pa3BUTHA desoBedecTBa. [loHATHE 0 HayuyHBIX
METOJaX IIO3HAHUS M METOJOJIOTMM HAy4dHOro wuccienoBanus. HayuHble npuHIUIBI
OpraHM3ali XUMUYECKOro MPOou3BOACTBA. [IpoMbllieHHbIE CIOCOOBI MOMyUYEHUsI BayKHEHIIINX
BEIIECTB (Ha MpUMepe MPOU3BOJCTBA aMMMAaKa, CEPHOW KUCIOTHI, MeTaHoa). [IpoMbluieHHbIE
CIOCOObI MOJTYYEHHs] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpY’Karolled cpeabl U
ero nocneacTeus. Poib xuMuu B oOecriedeHu SHepreTHYeckoil 0e30MacHOCTH.

XuMus W 370poBbe desloBeka. JlekapcTBeHHbIe cpencTBa. [IpaBuia HCIONb30BaHUA
JIEKApCTBEHHBIX MpenapaToB. Poyib XUMUU B pa3BUTUU MEIUIUHBI.

XYMHUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBKU. Posib Xxumuu B obecrieyeHuu
MUILEBOH Oe30MacCHOCTH.

Kocmernueckne u mapdromepnbie cpenactBa. beitoBas xumus. [IpaBmiia Ge3omacHOTO
UCIIOJIb30BaHUS MPENapaToB ObITOBOM XMMHUU B MIOBCETHEBHON JKU3HU.

XWUMHS B CTPOUTEITLCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIC MaTEPHAITBI (IIEMEHT, OCTOH).

XuMHS B CEIbCKOM X03s1iicTBe. Opranndeckrue 1 MUHEpaibHbIe y10OpeHuUsI.
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CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, Kepamuka. MaTepuaibl
JUTS DJIGKTpOHUKH. HaHoTexHOIOTHH.

PacuérHnie 3amaun.

Pacuéter: Macchl BemiecTBa wiM 00BbEMA Ta30B MO M3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, MAacChl (00BEMaA, KOIMUYECTBA
BEIIIECTBA) IMPOAYKTOB PEAKIUM, €CIW OJHO W3 BEIIECTB HMMEET NMPUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJAYKTa PEAKIMH, €CJIU OJHO M3 BEIECTB JIAaHO B BHJIE pacTBoOpa ¢
onpeAes€HHON MacCOBOW JOJed pacTBOPEHHOIO BEUIECTBA, MACCOBOWM JIOJIM W MOJISIPHOM
KOHIIGHTpAIlMM BEIECTBA B PAcCTBOpPE, JOJIA BBIXOJIa MPOJIYKTAa PEAKUUU OT TEOPETHUECKHU
BO3MOXKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanuzarus MeXIpeIMETHBIX CBS3€H MPH M3YYEHHH OOIIEH U HEOPraHMYECKOW XMMHUU B
11 kyacce OoCyIECTBISIETCS Yepe3 MCIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHM,
TaK U MOHSTUN, IPUHATHIX B OT/IEIBHBIX MIPEIMETAX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (PaKT, THIOTE3a, TEOPHs,
3aKOH, aHaju3, CHHTE3, KiIacCU(UKAIUsI, TEPUOJUYHOCTh, HAOIIOJICHHE, HW3MEpPCHHUE,
AKCIIEPUMEHT, MOJICIIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MAKPOMHp, aTOM, dJEKTPOH, MPOTOH, HEHTPOH, HOH,
M30TONBI, PaTUOAKTUBHOCTb, MOJIEKYJa, YHEPreTUYECKUM YpOBEHb, BEIIECTBO, TENO, OOBEM,
arperaTHOE COCTOSTHUE BEIISCTBA, WJACAIBHBIA Ta3, (U3MYECKUE BEIMYWHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, DJHEPTUsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTrema, Ouocdepa, MeTaboOJUM3M, Makpo- H
MHUKPOAIJIEMEHTBI, O€JKU, KUPBI, YIIEBOIbI, HYKJIECHHOBBIE KHCIOTHI, (DEPMEHTHI, TOPMOHHI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOIIAEMBIE, TOTLITUBO, PECYPCHI.

TexHomorus: XUMHUYECKasi MPOMBIIUIEHHOCTh, METAJUTyprusi, CTPOUTEIbHBIE MaTepUaIbI,
CEIbCKOXO03SUCTBEHHOE TMPOM3BOJCTBO, TMHINEBAsi TMPOMBIIUIEHHOCTh, (hapMalieBTHUeCKas
MPOMBILIEHHOCTb, MIPOU3BOJCTBO KOCMETHYCCKUX Mpenaparos, MIPOU3BOJCTBO
KOHCTPYKIITMOHHBIX MAaTEPHAJIOB, SJICKTPOHHAS TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.
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INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
YIJIYBJIEHHOM YPOBHE CPE/JHEI'O OBIIIEI'O ObPA3OBAHIA

JIMHHOCTHBIE PE3YJIBTATbHI

B cooTBercTBUM € CHUCTEMHO-ACSITEILHOCTHBIM TIOAXOAOM B CTPYKTYpE JIHYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS TMpeamMera «XHUMHUS» Ha YPOBHE CpeaHero ooiiero obpazoBaHus
BBIJICTICHBI CJICTYIOIINE COCTABISIONINE: OCO3HAHUE O0YUAIOIMIMMHUCS POCCUMCKON Tpa)KTaHCKON
UJCHTUYHOCTH; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEIEICHHUIO;
HAIMYUE MOTHUBAlMM K  OOYYCHHIO; TOTOBHOCTH M  CIIOCOOHOCTh  OOYYArOIIMXCS
PYKOBOJICTBOBATbCA MPUHATHIMH B OOIIECTBE MpPaBWJIAMU W HOPMAaMU IOBEICHUS; HaJIUuue
MIPABOCO3HAHUS, SKOJOTUIECCKON KYJIBTYPhI; CIIOCOOHOCTh CTAaBUTH IICJIM M CTPOUTH KU3HCHHBIC
TUTaHBI.

JIMYHOCTHBIC PE3yNIbTAThl OCBOCHUS MpeAMeTa «XHUMHS» OTPaxaroT cHopMUPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUYECKOM JeSATENIbHOCTH 00yUYaloluXcs B MPOIlecce peann3aun
00pa3oBaTeNbHON AESTEIHbHOCTH.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT c(HOopMHUPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUUYECKOM JeSATENbHOCTH 00yUYaloluXcs B MPoIlecce peann3aun
00pa30BaTeNbHON IEATEITHPHOCTH, B TOM YHCIIC B YaCTH:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

OCO3HAHUS 00YYaAIONIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MIPAaB U 00sI3aHHOCTEH, YBOXKCHUS K
3aKOHY U MPaBOMOPSIIKY;

MPEJICTABICHUSI O COIMMAIBHBIX HOPMax M MPaBWJIAX MEXKIHMYHOCTHBIX OTHOIICHHNA B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JACSITEILHOCTH TIPU CO3JIaHUU YICOHBIX MPOCKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOJTHEHHH XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHMMATh M TIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyYMEHTHI JPYTHX
MIPU aHAJIKM3€ Pa3INYHBIX BUIOB yUeOHON AESITETbHOCTH;

2) NATPUOTHYECKOTO BOCITUTAHNS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAYYHOMY HACIEAHIO OTE€YECTBEHHOMN
XUMUH;

YBa)XEHHSI K TPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M TMPAKTUUYECKOTO MPHIOKEHHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJbTaT JJINTEIBHBIX HAOIIOICHUH,
KPOTMOTJIMBBIX IKCIIEPUMEHTAILHBIX TTOUCKOB, TOCTOSTHHOTO TPYAA YYE€HBIX U IPAKTHKOB;

WHTEpeca M TI03HABATCIIbHBIX MOTHBOB B TIOJIYICHHH | TOCICAYIOIMEM aHaIu3e
uH(OPMAIIUHU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHWBATh CHUTYaIldH, CBS3aHHBIE C XWMHUYCCKUMHU SBICHUSMH, U
MPUHUMATh OCO3HAHHBIE PEIIEHHUs, OPUEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TMOBENEHHE M MOCTYNKH CBOMX TOBAPHUIICH C TO3MIIHIA
HPABCTBEHHBIX M MTPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIICICTBHIA MTOCTYITKOB;

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

MOHUMAaHHUS IIEHHOCTECH 370pOBOTO W 0€30MMacHOro o00pa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37]0POBBIO;

coOoIeHnsT MpaBmwil 0€30macHOTO OOpaIieHusi C BEIIECTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HU, B TPYIOBOU JIESATEIHHOCTH;

NMOHMMAHUSA LEHHOCTH NPaBWJI HWHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUSX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JTFOJICH;
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OCO3HAHUS TOCIEJCTBUI M HENPUSTHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HapKOTUKOB, KypeHUs);

5) Tpy10BOro BoCIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETCHTHOCTH B Y4e€OHO-HCCIICIOBATEIbCKOW JICSITEIIBHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUECKOMN U APYTUX BUJAX JIESITEIBHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3a7ad COLHUAIbHOM
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQECCUi pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBOKECHUS K TPYAY, JIOASM TpyAa U pe3yiabTaraM TPYJAO0BOH JAEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOpPHH OOpa30BaHMS,
Oynyuieil mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB M IMOTPpeOHOCTEH 00IIeCTBa;

6) IK0JI0OrH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 11€JIeCO00PA3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MOHUMAaHUS TI00aJTFHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIUSHHUS IKOHOMHUYECKUX
MPOIECCOB Ha COCTOSIHUE MTPUPOJTHOMN U COLIMATIBHOM Cpeibl;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTHKEHUM XUMUU JJI PEIICHHS BOIIPOCOB
PalMOHAIBHOTO MPUPO/IOTIOIB30BAHUS;

AKTUBHOTO HEMPUSTHS IEHCTBUM, MPUHOCIIINX BPEI OKPYKAIOIIEH MPUPOIHON cpene,
YMEHHsI MPOTHO3UPOBATh HEOIArONMPUATHBIE SKOJIOTHMUECKHUE IMOCIEACTBHUS MPeIIpPUHUMAEMBbIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HaJIU4Msl PA3BUTOTO HKOJOTHYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATETLHOCTH  DKOJIOTUYECKOM HAmNpaBJIICHHOCTH, YMEHUS PYKOBOJICTBOBATHCSI HMH B
MO3HABATENIbHON, KOMMYHUKATUBHON U COLIMAIbHON MPAKTHKE, CHOCOOHOCTH M YMEHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) 1EHHOCTH HAYYHOI'0 TO3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO pa3BUTHUS HAyKu H
00IIECTBEHHON TIPAKTHUKHY;

MOHUMAaHUA CHeUU(PUKA XUMHH KakK HayKd, OCO3HaHus €€ poiu B (PopMUpOBaHUHU
paIoOHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEeICTaBIeHHs 00 OKpYyKaroleM
MHpE KaK O €JUHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHWM TMPHUPOJHBIX 3aKOHOMEPHOCTEH W
pelieHrnr IpoOieM COXPaHEHUsl TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHH JUIsI COBPEMEHHOW IMBHWIM3AIMU: B €&
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH W BaXKHOW POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaIbHOU
KYJbTYpHbI, B PEIICHUN TII00aTBHBIX MTPOOIEM YCTOWYHUBOTO PA3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, NHUIIEBOW M JKOJIOTMYECKOW O€30MacHOCTH, B PAa3BUTUU MEIUIUHBI,
o0ecreueHnH yCIOBUN YCTICITHOTO TPYJa U DKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjieHa
00111eCTBA;

€CTECTBCHHO-HAYYHOW TPaMOTHOCTH: TIOHUMAaHHUS CYIIHOCTH METOJOB IIO3HAHMUS,
HCIIONIB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU HCIOJIB30BATh MOJy4aeMble 3HAHUS IS
aHajgn3a U OOBSICHEHUs SBICHUN OKPYXKAIOMIEro MHUpa W MPOUCXOMSIIMHUX B HEM HM3MEHEHUH,
YMEHHsI 1eJ1aTh 000CHOBAHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIHUXCS TaHHBIX
C LETIBIO TTOJTyYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIOB30BaTh XUMUUYECKUE 3HAHUS JUUISI PELICHUS TTPOoOiieM
B pEaJIbHBIX KU3HEHHBIX CUTYyaIUsX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATENBCKOMN ACSITEIbHOCTH;
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TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIyYEHMIO HOBBIX 3HAaHMH 110 XMMHUU B COOTBETCTBUM C IKU3HEHHBIMU
NOTPEOHOCTSAMU;

UHTEpeca K OCOOEHHOCTSM Tpyda B pasiMyHbIX cpepax npodeccHnoHaTbHON
NeSITETLHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe Pe3yIbTaThl OCBOSHHUS IMPOTpaMMBbl 10 XUMHU Ha ypPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HaUYUMBbIC 11 (POPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIMIMUXCA MEXKIUCITUTUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHS, OTPAXKAIOIINE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruuKy METOJI0B TIO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
DHEPTUs, SBJICHUE, MPOIECC, CHCTeMa, HAyYHBIH (aKT, MPUHLMUI, THUIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIeI0BaHUE, HAOMIOICHHEe, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEPCAJIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATHBHBIE,
perynatuBHble), oOecneunBaromue (opmupoBaHue (PYHKIMOHAIBHOW TPAMOTHOCTH H
COLIMATIbHOM KOMITETEHIIMH 00YYarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloIMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXAUCIUIUITMHAPHEBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIC JAEWCTBHUS B II03HABATEIbHOW U
COLIMAJIbHON ITPAKTHKE.

MetanpeameTHble pe3ylbTaThl OTPAXKAIOT OBIAJCHHE YHUBEPCAIBHBIMH y4eOHBIMU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IK&TI/IBHI)IMI/I nu pel"y.]'[f[TI/IBHI)IMI/I I[eﬁCTBHﬂMH.

Ilo3naBaTebHbIE YHHBePCcAJIbHbIE YUeOHbIE 1eHCTBUS

1) 6a30Bble JIOTHYECKHE TeCTBUS:

CaMOCTOSITENNbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNeNsATh LENu JeATEeIbHOCTH, 3aJlaBas HapamMeTpbl W KPUTEPUHU HX JIOCTHKEHUS,
COOTHOCUTH pC3y.]'IBTaTBI JACATCIIBHOCTH C ITIOCTAaBJICHHBIMU LICIIAMMU,

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHMM NPHUEMBI JIOTUYECKOIO MBILUIEHUS: BBIICIATh
XapaKTeprle HpI/ISHaKI/I HOH?[TI/II\/’I 158 yCTaHaBJ'II/IBaTI) X B3aUMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE MOHITUS JIsI OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SBICHUI;

BI)I6I/IpaTI) OCHOBAHHUA U KpI/ITepI/H/I JJIA Knaccn(bm(aunn BCIIIECTB U XUMHNYCCKHUX peaxum‘fl;

yCTaHaBIUBATh IPUYUHHO-CIIEACTBEHHBIE CBSA3M MEXIY U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PpACCYyXKIEHUS (MHIYKTUBHBIC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, POPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUYCHU S,

MPUMEHSTh B TPOIECCE MO3HAHUSI MCIONIb3yeMble B XMMHUHU CHMBOJIMUYECKUE (3HAKOBBIC)
MO/JIEJIH, TPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
xumMudeckas (GopMmyna, ypaBHEHHE XHUMHUYECKOM peakuu — TpPU PEIIeHuHd Y4eOHBIX
IIO3HABATCJIIbHBIX H Hp&KTH‘I@CKI/IX 3aaa4, HpI/IMeHSITB HAa3BAHHBIC MOJCIIBHBIC HpG}ICTaBJ'IeHI/ISI
JUTSL BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB M3y4aE€MbIX BEIIECTB M XUMHUECKUX PEAKIIH.

2) 0a30BbIe HCCJIeN0BaTEIbCKUE 1eHCTBUS:

BJIaACTh OCHOBaAMU MECTO0B Haquoro ITO3HAHHS BCIICCTB U XUMHNUCCKUX peaKuHﬁ;

dbopMyIupOBaTh IENM M 3aJa4d  HWCCJICJIOBAHMS, HCIOJb30BaTh ITOCTABICHHBIC M
CaMOCTOSTCIIBHO C(bOpMy.HI/IpOBaHHBIe BOHpOCBI B KaUC€CTBC I/IHCTpYMeHTa IIO3HAHUSA U OCHOBBEI
JU1s1 GOPMHUPOBAHUSI TUTIOTE3HI TI0 MTPOBEPKE MPABUIILHOCTH BBICKA3BIBAEMBIX CYXICHUH;

BJIaACTh HABBIKAMU CaMOCTOATCIBbHOI'O HJIaHI/IpOBaHI/ISI )41 HpOBelleHI/IH y‘-IeHI/I‘IeCKI/IX
AKCTIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOMIOAATh 32 XOAOM IIpoIlecca, CaMOCTOSTEIHHO
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IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTb O00O0OIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh ONbIT YYEHUYECKOM HCCIIEAOBATENbCKOM M IPOEKTHOM JeATeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/IOB peIIeHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JINYHbIX METO/I0B IO3HAHMS.

3) padora ¢ nngopmanmeii:

OPUEHTUPOBATbCSI B  pa3IM4YHBIX HCTOYHUKAX MHPOpMAaLUU (HAYYHO-TIOIYJIsIpHAs
JaUTepaTypa XMMHUYECKOIO COJAEp)KaHMs, CIIpaBOYHble ImocoOus, pecypcel MHTepHeta),
aHAM3UpOBaTh MH(OpPMAIMIO PA3IUYHBIX BUAOB U (OpM IpenCTaBICHUs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUUBOCTH;

bopMynupoBaTh 3ampoChl M IMPUMEHATh Pa3IMYHbIE METOJAbl NPH IOMCKE U O0TOOpe
uHpopMannu, He0OOXOIMMOM IS BHITTOJIHEHHS YU€OHBIX 3a1a4d ONMpeaeEHHOTO THIIa;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (GOpPMY IpeAcTaBieHus HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAyYHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpOpMaLKel: MPUMEHATh MEXIpeIMeTHbIe ((U3MUYEeCKue W MaTeMaTW4ecKhe) 3HaKh |
CUMBOJIBI, (popMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATIAIHOCTH.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aelcTBUA:

3a1aBaThb BOIIPOCHI 11O CYHICCTBY O6CY)K,Z[8.€MOI\/’I TCMBI B XO0AC AUajora W/ M JAUCKYCCHHU,
BBICKa3bIBaTh UJCH, q)OpMy.]'H/IpOBaTI) CBOM NPCIJIOKCHUA OTHOCUTCIIbHO BBIITOJIHCHUA
HpeHHOX(eHHOﬁ 3aJa4u,

BI)ICTyHaTB C HpCSCHTaHI/Ieﬁ pGSYJ'II)TaTOB HOSH&B&TGJ’IBHOﬁ JACATCIIbHOCTH, HOJ'Iy‘IeHHI)IX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIIOJIHEHUH XUMHUYECKOTO
OKCIIEPUMEHTA, TPAKTUYECKOW pabOThl IO WCCICIOBAHHIO CBOWCTB HW3Y4YaeMBIX BEIIECTB,
peanu3anuu y4eOHOTO TMPOeKTa, W (OPMYIHPOBATH BBIBOJBI MO pPE3yibTaTaM IMPOBEAEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS TTO3UITNI B X0/ OOCYXICHHSI 1 OOMEHA MHEHUSIMH.

PeryasiTuBHbIe YHHBepCcaJbHbIe y4eOHbIE 1eCTBHUSA:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYIIECTBISTH CBOIO IMO3HABATENIbHYIO JAESITEIbHOCTD,
onpenenss e€ Ieau M 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpuTM JEUCTBUN NPU BBINOJHEHUM Y4eOHBIX M HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YYETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BELICCTBAX U XUMHUYECKUX PEAKLUsAX;

OCYIIECTBIISITH CAMOKOHTPOJIb JISATEIHHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOIICHKH.
NPEAMETHBIE PE3YJIbTATbBI
[IpeameTHbIe pe3yabTaThl OCBOCHHUS MPOrpaMMbl IO XMMUHU Ha yriyOJEHHOM YpOBHE Ha
YPOBHE CpeHEro oO0IIero oOpa3oBaHUs BKJIIOYAIOT CrelUUYECKUE I YI4eOHOro TpeaMera
«XUMUS» HayyHbIE 3HAHUS, YMEHHsSI M CIIOCOOBI JEHCTBUH MO OCBOCHUIO, MHTEPIPETALUU U
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Hp606pa30BaHI/IIO 3HaHPII>’I, BUJBI ACATCIBHOCTH IO MOJYYCHUIO HOBOI'O 3HAHUA U IIPUMCHCHUIO
3HaHUM B Pa3JINIHBIX yLIe6HBIX CUTyalusX, a TaKXKC B PCAJIbHBIX JXHU3HCHHBIX CHUTYyallUAX,
CBS3aHHBIX C XuMmueil. B nporpamme 1o XMMHHU IMPEAMCTHBIC PC3YJIbTAaTbl IMPCACTABJIICHBI I10
rogaM U3yUCHUA.

10 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs» OTpa)KaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MeCTe M 3HAYEHMHU OPraHUYECKOM XHUMHH B
CHCTEME ECTECTBEHHBIX HAYK U €€ PO B 00ECTIICUCHHH YCTOHYMBOTO PA3BUTHS YEIOBEUECTBA B
pelIeHrur MPOOIEM IKOJIOTUYECKOW, IHEPTeTUUYCCKOW M TMUIIEBONH O€30MacHOCTH, B Pa3BUTHU
MEAMIMHBI, CO3JJaHHUM HOBBIX MaTEpPHAaJiOB, HOBBIX HCTOYHUKOB JHEPrHH, B OOECIeueHUU
palMOHAIFHOTO TPUPOJIONIONB30BaHUS, B (JOPMHUPOBAHUU MHUPOBO33PECHUSI M OOIICH KYIbTYpHI
YeNOBeKa, a TaKKe DSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
MIPUPOJHOM CpelIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJIATrarolIne
MOHATHA — XHUMHWYECKHH DJIEMEHT, aTOM, SAApO M JJICKTPOHHAs 000J104Ka aTtoma, S-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSI aTOMa, TMOpUIU3allvs aTOMHBIX
opOuTanel, MOH, MOJIEKYJa, BaJEHTHOCTb, AJIEKTPOOTPHULATEIbHOCTh, CTENEHb OKHCIICHUS,
XUMHUYECKast CBs3b, MOIIb, MOJISIpHAas Macca, MOJIAPHBIA OO0BEM, YIJIEPOIHBIMA CKEJET,
(GyHKIMOHAIbHAS TpYyIa, paguKkai, CTPYKTypHble (QopMmyibl (pa3BEpPHYThIE, COKpalIEHHBIE,
CKEJICTHBIE), M30MEpHUsl CTPYKTYpPHAas M MPOCTPAHCTBEHHas (reoMeTpuyecKas, ONTHYecKas),
U30MEpPbI, TOMOJIOTUYECKUN psiJl, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCIOPOJI- U a30TcoAepikKalliue
OpPraHMYECKHUE COEIUHEHMS, MOHOMED, INOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS; TEOpUH, 3aKOHBI (mepuoaudeckuii 3akoH JI. M. MenneneeBa, Teopusi CTpOSHUS
opranuueckux BemecTB A. M. byrmiepoBa, 3aKOH COXpaHEHHs MacChbl BEILECTB, 3aKOH
COXpaHEHMsI U TMIPEBpALICHMs] DSHEPTUM NPU XUMHYECKHX pPEaKUusiX), 3aKOHOMEpPHOCTH,
CHUMBOJINYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHUS, JIeXKAllUe B OCHOBE ITOHUMaHUS
INPUYMHHOCTH UM CHCTEMHOCTH XHMHUYECKHUX SIBJICHMUH; MPEJICTaBICHUS O MEXaHU3Max
XUMUYECKUX pPEaKUuid, TEPMOJMHAMUUYECKMX W KHUHETHUYECKMX 3aKOHOMEpPHOCTSAX HX
IPOTEKaHUs, O B3aWMHOM BJIMSHHUM aTOMOB U TPYII aTOMOB B MoJieKyJaX (MHAYKTUBHBIN U
Me3oMepHbIi 3 dexTr, opuenTanTsl | u |l pona); dbakronoruueckue cBeqeHUs O CBOMCTBAX,
CoCTaBe, OJy4YeHUHU 1 0€30I1aCHOM MCIOJIb30BaHUH BaXKHEUIIINX OPraHMYECKHUX BEIIECTB B OBITY
U TPAKTHUECKON [eATeIbHOCTH YeNOBEeKa, OOMMX HAyYHBIX MPUHIUNAX XHUMHYECKOTO
MIPOM3BOJICTBA (Ha MpUMeEpE MPOU3BOACTBA METaHOJIa, IEPEePabOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHHIA: BBISBIIATH XapaKTepHbIC MPU3HAKN OHATUN, YCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS MIPH OMMCAHUM COCTaBa, CTPOCHUS U
CBOMCTB OPraHN4YECKUX COEIMHEHUI;

c(OpMUPOBAHHOCTh YMEHU:

HCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJI1 COCTABIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHU4YECKUX BELIECTB;

COCTaBJISITh YPaBHEHUSI XUMHUYECKMX pEaKUM M  pacKpblBaTh MX  CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKIUil IMOCPEICTBOM COCTaBIIEHUS 3JIEKTPOHHOTO
OanmaHca STHX peaklUWd, peakiuuil HOHHOro OOMEHa MyTEM COCTaBIECHUS HX TIOJHBIX U
COKpAaIIEHHBbIX HOHHBIX YPAaBHEHMIA;

M3rOTaBIMBATh MOJIEIM MOJIEKYJl OpPraHWYeCKMX BEIIECTB /I WUIIOCTpalluu UX
XUMUYECKOTO U IMTPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMUPOBAHHOCTh YMEHUH: yCTaHABINBATH MPUHAJICKHOCTh U3YYCHHBIX OpPraHHYECKUX
BEIIECTB 10 UX COCTaBY M CTPOCHHIO K ONpeAeIEHHOMY KJIacCy/TpyIIe COeIMHEHUH, 1aBaTh UM
Ha3BaHUA 1o cucremarnyeckoir HoMmeHknarype (IUPAC) u npuBoauTh TpUBHAJIbHBIE HA3BaHUS
JUISL  OTAETBHBIX TPEJCTaBUTENCH OpPraHWYecKUX BELIECTB (STWJIEH, AaleTHJIEH, TOIyoll,
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TJIMLEPUH, OJTUJICHTINKONb, (eHon, QopManbaerua, amneTaabIeru, areToH, MypaBbUHAs
KHCJIOTA, YKCYCHAasi KHCJIOTa, CT€apUHOBAas, OJICMHOBAs, MaJbMUTHHOBAs KHUCJIOTBI, TJIMIIMH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIINH, TUBHHUIL, U30TPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

c(OpMUPOBAHHOCTh YMEHHS ONPEACNATh BHUJ XUMHUYECKOM CBS3M B OPraHUYECKHX
COeMHEHUX (KOBaJICHTHAS! M HOHHAS CBSI3b, G- U M-CBsI3b, BOAOPOIHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHHSI NMPUMEHSATH MOJOXKEHUS TEOPUU CTPOEHHUS OPraHUYEeCKHX
BemecTB A. M. bytiepoBa ansi 0ObsICHEHHSI 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPHU30BaThb COCTaB, CTpPOEHHE, (QU3NUYECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEJCTaBUTENEH Pa3InYHbIX KIACCOB OPIaHUYECKUX BEILIECTB:
QJIKAHOB, LUKJIOAJIKAHOB, aJKEHOB, AJIKAJUCHOB, AJKWHOB, ApPOMATUYECKHUX YTJIEBOJOPOIOB,
CIIUPTOB, AIbJETHI0B, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOCTMHEHUH 1 aMUHOB, aMHHOKHCIIOT, OEJIKOB, YTIIEBOIOB (MOHO-, TU- U TIOJMCAXapUIOB),
WUTIOCTPUPOBATh TCHETUYECKYIO0 CBA3b MEXAY HHUMH YPaBHEHHSIMH COOTBETCTBYIOIIUX
XUMHYECKHX PEaKIUi ¢ UCTIONBb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(OpMUPOBAHHOCTh yMEHHUS TMOATBEPXAATh HA KOHKPETHBIX MpHUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEAMHEHHH OT KPAaTHOCTHU W THIIA
KOBaJICHTHOM CBSI3U (O- U T-CBSA3H), B3AMMHOT'O BJIMSHUS aTOMOB M IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh yYMEHHS XapaKTEepPU30BaTh HWCTOYHHUKH YTIIEBOJAOPOIHOTO CHIPBS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro mepepadoTKH M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OpMUPOBAHHOCTh BJAQJICHUS CHUCTEMOM 3HAHUU O ECTECTBEHHO-HAYYHBIX METOJaxX
NO3HAHUSI — HaOJIOJEHUHN, W3MEPEHHH, MOJICIUPOBAHUH, OKCIIEPHUMEHTE (peaJlbHOM H
MBICTIEHHOM) ¥ YMEHUS IPUMEHSATh ITH 3HAHMUSI,

cOPMHPOBAHHOCTh ~ YMEHHUSI NPUMEHSATh OCHOBHBIE  ONEpAllil  MBICITUTEIHHON
NEeSITeIbHOCTH — aHalIM3 M CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTeMaTH3alluio, BbISBIICHHE
NPUYHHHO-CJICICTBEHHBIX CBSI3€H — /ISl M3yYEHHUsI CBOWCTB BEIIECTB U XMMUYECKHUX PEaKITHii;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIISATH B3aUMOCBSI3b XUMUYECKHX 3HAHUN C TIOHATUAMHU U
NPEICTAaBICHUSAMH JIPYTHX €CTECTBEHHO-HAYYHBIX TIPEJAMETOB il 0ojiee OCO3HAHHOTO
MOHUMAaHUS CYITHOCTH MaTepUaTbHOTO €IMHCTBA MHUPA, UCIOIH30BaTh CHCTEMHBIE 3HAHUS TIO
OpPraHWYeCKON XUMHH Il OOBSICHEHHS U TIPOTHO3MPOBAHUS SIBICHUH, HMEIOIINX €CTECTBEHHO-
HAYYHYIO IPUPOY;

c(OPMHUPOBAHHOCTh YMEHHU: MPOBOAUTH PACUYETHI IO XUMHUYECKHM (QopMmyrnam u
YPaBHEHUSM XUMUYECKUX PEAKIMA C UCHONb30BaHUEM (DU3MUECKHX BENUYHH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XApPaKTEPU3YIOMIUX BEIIECTBA C KOJHMYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (OPMYIBI BEIIECTBA MO U3BECTHBHIM MACCOBBIM JIOJISIM
XUMHYECKHX 3JIEMEHTOB, TPOAYKTaM CTrOPaHUs, ITIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, AHAIU3UPOBATH U OLEHUBATH C MO3MLIUH
HKOJIOTHYECKOW O0€30MacHOCTH TOCIEACTBUS OBITOBOM W TPOM3BOJICTBEHHOW JEATEIEHOCTH
YeJ0BEKa, CBA3AHHOM C mepepadOTKOIl BeIIeCTB, HCMOJb30BATH IOJTYYEHHBIE 3HAHUS IS
MIPUHSITHS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIUSAX, CBI3aHHBIX C XUMUEH;

c(OpMUPOBAHHOCTh YMEHHUU: CaMOCTOSITENBHO TUIAHUPOBATh M TPOBOJUTH XUMHUYECKHUU
OKCTIEPUMEHT (TIOJTyUYeHHE U N3yUeHHE CBOMCTB OPraHNYECKHUX BEIECTB, KAYECTBEHHBIE PEaKIINU
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB W KUCIOPOJACOJEPXKAIIUX OpPraHWYECKHX BEILECTB,
pellleHne OSKCHEPUMEHTANbHBIX 33/Jad [0 pPAClO3HABaHHWIO OPraHMYECKHX BEIIECTB) C
coOmoileHeM TpaBuwi  Oe3omacHOro  oOpalieHHst ¢ BEUIeCTBaMH U JIAOOPAaTOPHBIM
obopynoBanueM, (HOpMyJIHpPOBATH I€7Ib HMCCIEIOBAHUS, TMPEACTABIATh, B pas3audyHou (opme
pe3ysbTaThl SKCIIEPUMEHTA, AaHATU3UPOBATH U OLICHUBAThH UX JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUI:
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coOuo1aTh MpaBHUiIa HKOJOTHYECKU IIeJIeCOO0Pa3HOTO MOBENEHHUS B OBITY U TPYJOBOM
JeSITEIbHOCTH B LEISX COXPAHEHUS CBOETO 370POBbs, OKPYKAIOLIEH NpUPOAHON cpensl U
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS,

0CO3HaBaTh ONACHOCTh TOKCHYECKOI'O JIEHCTBMsI Ha JKMBBIE OPIaHU3MBI ONpPENENEHHBIX
OpPraHUYeCKHX BEUIECTB, IOHUMAas cMbIch rmoka3areis [1/1K;

aHAJIM3UPOBaTh  LI€JIECOOOPAa3HOCTh  NPUMEHEHHS  OpPraHWYEeCKMX  BEIIECTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHS] COOTHOLICHHUS PUCK-TIOJIB3a;

c(OPMHPOBAHHOCTh YMEHMI: OCYLIECTBIATH LE€JICHANpPaBIECHHbI IMOMCK XMMHUYECKOH
uHPOpPMALlUK B PA3IMYHBIX MUCTOYHMKAX (HayyHas M ydeOHO-HaydHas JHUTEparypa, CpeicTBa
MaccoBo uHpopmauuu, MHTepHET M Jpyrue), KpUTUYECKH AaHAIU3UPOBATh XHMUYECKYIO
uHpopMalnio, epepadarbiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUH C MOCTABICHHON y4eOHOM
3aJ1auen.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHMsS Kypca «OOmas M HeOpraHudecKas XUMHsD»
OTpaXkaroT:

c(OPMHUPOBAHHOCTb MPEICTABICHUNA: O MAaTEpUAILHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTAX
U II03HABAa€MOCTHU SIBJICHUI NPUPOJbI, O MECTE€ U 3HAYECHUM XUMHUU B CUCTEME €CTECTBEHHBIX
HayK U e€ poji B 00€CleYeHUH YCTOWYMBOIO Pa3BUTHUS, B PELICHUHU MPOOJIEM IKOJIOTHYECKOMH,
DHEPreTUYECKOW W THIIEBOW OE30MacCHOCTH, B PAa3BUTUW MEIUIMHBI, CO3JaHUU HOBBIX
MaTepHajoB,  HOBBIX  MCTOYHHUKOB  SHEpruM, B  OOECIEYEHHU  PALHOHAIBHOTO
IPUPOONOIB30BAHMUS, B POPMHUPOBAHUN MUPOBO33PEHUS U OOILEH KYIbTYpPhI YEIIOBEKa, a TAKKE
9KOJIOTHYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U IPUPOIHOM Cpefe;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKJIKYAECT: OCHOBOIOJIATAOIINE
HOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, SJIEKTPOHHAsE 000JI0YKa aToma, S-
, p-, d-aroMHBIC OpOWMTAIM, OCHOBHOE M BO30YXJEHHOE COCTOSHHS aToMa, THOpUIM3ALUSL
aTOMHBIX OpOWTasel, HMOH, MOJEKYJla, BaJEHTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJIEHTHAas, HWOHHAs, MeTaJNIM4yecKas, BOJOpOJHas),
KPUCTAJIJIMYECKAsT PEIIETKA, XUMHUYECKas PEAaKLUs, PacTBOP, AJIEKTPOJIUTHI, HEJIEKTPOJIUTHI,
AIIEKTPOJINTUYECKAs] ~ JAMCCOLMAIUS, CTENEeHb JUCCOLMALMM, BOJOPOJHBIA  IIOKa3aTelb,
OKHCITUTENb, BOCCTAHOBUTEIb, TEIIJIOBOM A(PPEKT XMMUUYECKON peakIiH, CKOPOCTh XUMHUYECKON
peakuuy, XUMHYECKOE paBHOBECHE, TEOPUU U 3aKOHBI (TEOpHsI DIIEKTPOJUTHYECKON
quccounuanuy, nepuoaudeckuii 3akon [[.JM. MenzneneeBa, 3aKk0OH COXpaHEHHUSI MacChl BEILECTB,
3aKOH COXPaHEHMs U MPEBpallleHUs] YHEPIHH MPU XUMHUYECKUX PEAKIHAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIe)KAIME B OCHOBE NMOHUMAaHHUS NMPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHUX SIBJICHUI; COBPEMEHHBIE NPEJACTABICHHUS O CTPOCHMM BEIECTBA HA aTOMHOM,
MOHHO-MOJIEKYJIIPHOM M HAQJMOJIEKYJISIPHOM YpOBHSX; TMPEICTaBICHHUS O MEXaHU3Max
XUMHUYECKMX PpEaKklUui, TEPMOJMHAMHUYECKMX M KHHETHYECKHMX 3aKOHOMEpPHOCTAX HX
NpPOTEKaHHs, O XHMMHYECKOM pPaBHOBECHUH, pacTBOpax M  JUCHEPCHBIX  CHCTEMax;
(akToJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyYEHHUH U O€30M1acCHOM HCIOJIb30BAHUHU
BaXHEHMIINX HEOPraHWYEeCKHX BEIIECTB B OBITY M MPAKTUYECKOM [eATEIbHOCTH YeJIOBEKa,
OOIIMX HayYHBIX MIPUHLIUIAX XUMHUYECKOTO ITPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHMI: BBISBIIATH XapaKTepHbIe MPU3HAKU MOHITUH, YCTaHABIUBATD
UX B3aUMOCBSI3b, MCIIOJIB30BaTh COOTBETCTBYIOIME IOHATHS IPU ONKMCAHUU HEOPraHMUYECKUX
BEIIIECTB U UX MPEBPAILICHUN;

c(OPMHPOBAHHOCTh YMEHHSI MCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS COCTaBIICHHS
(GopMyn BeIIECTB M ypaBHEHMH XHUMHUYECKHUX pEaKLUH, CHUCTEMAaTHYECKyI0 HOMEHKIATypy
(IUPAC) u TpuBHaJIbHbIC Ha3BaHUSI OT/ICIBHBIX BEIIECTB;
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c(hOpMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJIGHTHOCTh U CTENIEHh OKUCIICHUS XUMHUYECKHIX
9JIEMEHTOB B COEIUHEHUSX, BUJ XUMHUYECKON CBS3HM (KOBAJIEHTHAs, MOHHAs, METaJUIMYecKas,
BOJIOPOJIHAS ), TUIT KPUCTAJUITMUECKON PEHIETKU KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHSI OOBSCHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT BHJA
XUMHUYECKON CBS3M U TUNA KPUCTAJUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIN
MeXaHHU3Mbl 00pa30BaHMs KOBAJIEHTHOU CBSI3H;

c(OpPMUPOBAHHOCTh YMCHH: KIACCH(PHUIIMPOBATh: HEOPraHWYECKHE BEIIECTBA IO HX
COCTaBY, XMMHMUYECKHE PEaKIMU IO PA3IUYHBIM NPU3HAKAM (YUCIY U COCTaBy pearupyromux
BEIIECTB, TEIUIOBOMY J3(PQEKTy peakiuud, H3MEHEHHUIO CTENEHEH OKHUCIICHUS JJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTalu3aropa M JIPYrHe); CaMOCTOSTENbHO BBIOMPATh OCHOBAaHUS U
KPUTEPUU JJIs KIIACCU(PUKALNY U3YU4aeMbIX BEIICCTB U XMUMHUYECKHUX PEaKIIHIA;

c(OpMUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CMBICH Mepuogudeckoro 3akona JI. U.
MengeneeBa W JIEMOHCTPUPOBATH €0  CHCTEMATU3HPYIOIIYIO, OOBSCHUTCIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUM: XapaKT€pPU30BaTh IEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XHUMUYECKHX JJIEMEHTOB IEepBOro—4eTBEpTOoro mnepuosioB Ilepumogmueckon cucremsr J[.M.
MenpeneeBa, UCMOAb3YsI NOHATHS «IHEPrETUYECKUE YPOBHUY», «OHEPre€TUYECKUE TMOLYPOBHUY,
«S-, p-, d-atoMHBIC OpOWTAIM», «OCHOBHOE U BO30YXIEHHOE HSHEPTETHUCCKHE COCTOSHHS
aToMa»; OOBICHATh 3aKOHOMEPHOCTH HW3MCHCHHUS CBOWCTB XUMHUYECKHUX JJIEMEHTOB M WX
coeMHEeHUH 1o nepuojam u rpynmnam [lepuoguueckoit cucremsl J[. 1. MenneneeBa, BaJleHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMCHTOB Ha OCHOBE CTPOCHHSI X JICKTPOHHBIX 000JIOYEK;

c(OpMUPOBAHHOCTh YMEHHUU: XapaKTepu30BaTh (OMUCHIBATh) OOLIME XUMHYECKUE
CBOICTBA BEHIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPKIATh CYIIECTBOBAHWE T'€HETUYECKOW CBSI3U
MEK1y HEOPTAaHUYECKUMU BEIIECTBAMU C IIOMOLIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX
peakuui;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTh: OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIuil MOCPEICTBOM COCTABJICHHS DJIEKTPOHHOTO OanaHca TUX pEeaklUid, peakiuii HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX TMOJHBIX M COKPAlIEHHBIX HOHHBIX YpaBHEHWH; peaxiuit
TUAPOJIN3a; PEeaklnil KOMIUIEKCOOOpa3oBaHUs (HA TPUMEPE THUIAPOKCOKOMIUIEKCOB ITMHKA W
ATIOMUHMUS);

c(hOpMUPOBAHHOCTh yMEHHUSI OOBICHATH 3aKOHOMEPHOCTH TPOTEKAHMUS XUMHUYECKUX
peakuuMii ¢ Yy4€TOM HX DJHEPreTUYECKHX XapaKTEPUCTHUK, XapaKTEP H3MEHEHHUS CKOPOCTH
XUMHUYECKOW pEaKIMU B 3aBUCUMOCTH OT Pa3IUYHBIX (DAKTOPOB, a TaKXKe XapakTep CMEIIECHUs
XUMHUYECKOT'O PABHOBECHUS IO/1 BIUSHUEM BHEIIHUX Bo3aelicTBuid (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BATh XUMUYCCKHE PEAKIIUHU, JICKAIINE B OCHOBE
MPOMBINIJICHHOTO TIONYYEHHUS CEepPHOW KHUCIIOTBHI, aMMHaKa, OOIue Hay4HbIe MPUHITUITBI
XUMUYECKUX TPOM3BOJCTB; IE€I€CO00Pa3HOCTh TPUMEHEHHS HEOPTaHMYECKUX BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIEHUS PUCK-TIONH3a;

c(hOopMUPOBAHHOCTh BJIQJICHHS CHCTEMOM 3HAHUI O METO/IaX HAyYHOTO TIO3HAHUS SIBJICHUI
OpUpOAbl — HAOMIOJAEHHE, U3MEpEHHe, MOJACIUPOBAHUE, OKCICPUMEHT (peanbHBIi U
MBICJICHHBIN), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAyKaxX, YMEHHUS MPHUMEHSTh 3TH 3HAHHS TPHU
OKCIIEPUMEHTAJIbHOM WCCIEAOBAHUN BEIIECTB M Ui OOBSCHEHHS XHUMHUYECKUX SIBICHUH,
MMEIOLIUX MECTO B MPHUPOJIE, TPAKTUUECKON IEITEIIbHOCTH YEJIOBEKA U B TIOBCETHEBHOM KHU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISBISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHSATUSMU U
NPEJCTaBICHUSIMU  JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0Oojee OCO3HAHHOTO
IMOHUMaHUs MaTEPUATBHOTO €INHCTBA MUPA;

c(hOpMHUPOBAHHOCTh YMEHHUS NMPOBOJUTH PACUETHI: C UCIOIB30BAHUEM TIOHATUN «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIPHAST KOHIICHTPAIIUs»; MACChl BEIIeCTBa WU 00bEMa rasza
M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIH 00BbEMY OAHOTO M3 YUYACTBYIOIIUX B PEAKIUU
BEIIIECTB; TEIUIOBOTO 3(pdekTa peakinu; 3HaUCHUs BOJOPOIHOTO TOKa3aTelsl paCTBOPOB KUCIOT
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U TIeNoYei C M3BECTHOM CTEMEHBI0 TUCCOLMANMU; Macchl (00BEMa, KOJIMYECTBA BEIIECTBA)
MPOJIYKTa PEAKLMH, €CJIM OJHO M3 MCXOAHBIX BELIECTB JAaHO B BUJE PACTBOPA C ONPENEIEHHON
MAacCOBOW JI0JIed pPacTBOPEHHOTO BEIISCTBA WM JaHO B M30OBITKE (MMEET MPHUMECH); IOJIU
BBIXO/Ia MPOJYKTa peakiuu; 00bEMHBIX OTHOILLIEHUI ra30B;

c(OPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITENILHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUIN
9KCIIEPUMEHT (MPOBEICHUE peakluii HOHHOTO 00OMeHa, OATBEPKICHIE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEILIECTB C NOMOIIbI UHIUKATOPOB,
U3YYEeHHUE BIUSHUS pPa3IUYHBIX (AaKTOPOB Ha CKOPOCTh XMMHMYECKON peaklMu, pelleHue
HKCIEPUMEHTAIBHBIX 3a/1a4 1o TeMaM «Metamib» u «Hemeramib») ¢ coOOMOACHUEM MPaBHI
Oe3omacHOTO OOpallieHHsl ¢ BEHIECTBAMU M JaOOpaTOPHBIM 00O0pyAOBaHHEM, (HOPMYIHUPOBATH
[eNlb  HCCIENOBAaHUsA, TMPEACTABIATh B pPa3UYHOM (QopMe pe3yabTaThl OSKCIEPUMEHTA,
AQHAJIM3UPOBATh U OLICHUBAThH UX JOCTOBEPHOCTb;

c(hOopMUPOBAHHOCTh YMEHMI1: COOIIOATh MpaBUiIa MOJb30BAHUS XUMUYECKON MOCYI0N 1
nabopaTtopHbIM 000pyAOBaHHEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKLHUSIMU
[0 BBIIIOJHEHUIO JA0OPATOPHBIX XHMHYECKHX OIBITOB, AKOJOTHYECKH IIesIeco00pa3HOro
MOBEICHUA B OBITY M TPYIOBOM JEATEIBHOCTH B IIENIAX COXPAHEHHUS CBOETO 370POBbS,
OKpYXKalolllel MPUPOJHON CpeAabl M JOCTHUKEHUS €€ YCTOMYMBOIO Pa3BUTHA, OCO3HABATh
ONAaCHOCTh TOKCHUYECKOI'O JEHCTBHUSI HA KUBBIE OPraHU3MBbl OIpPEACIEHHBIX HEOPraHUYECKHX
BEILIECTB, TOHMMAas cMbIca nokazarens [TJIK;

c(OpMUPOBAHHOCTh YMEHHIl: OCYUIECTBIIATH IIEJICHANIPABICHHBIM MOUCK XUMHUYECKOU
uH(pOpMallMy B pa3IMUHBIX MCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi uHGpopMmanuu, WHTEepHET U JApyrue), KPUTHUYECKH aHATM3UPOBATH XHUMHUYECKYIO
uH(popMalLnio, repepadaTbiBaTh €€ U HUCIOJIb30BATh B COOTBETCTBUM C IMOCTaBICHHON yuyeOHOMI
3aJadueil.
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11 KJIACC

KoanyecTBo yacon DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ IpOrpaMMBI Beero KOHT%O.HLHBIe HpaRTﬁnquKne 06pA30BATEILHbBIC
padoThI padoTsI pecypesl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuit 3aKoH Butmiorexa LIOK
1.1 u [lepuonnueckas cucTeMa XUMUYECKUX 9 i
https://m.edsoo.ru/2dd57f24
anemeHToB 1. 1. Menjeneena
19 Crtpoenue BeniecTBa. MHOroo0Opasue 11 1 bubnnorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubmuoreka [IOK
13 XHUMUUCCKUE PEaKIIHH 19 1 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 39
Pa3nen 2. Heoprannuyeckasi Xumust
bubnunoreka LIOK
2.1 Hemeraner 31 1 3 https://m.edsoo.ru/2dd57f24
bu6nmorexa LIOK
2.2 Merauisl 23 1 2 https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 Meto/bl TO3HAHUS B XUMHUH. XUMHS U 9 bubnuoreka [{OK
' YKU3Hb https://m.edsoo.ru/2dd57f24
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 4 8
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoanuecTBo 4acoB
Ne Tema vpoKa K I Hara DJIeKTpOHHbIe U (pPOBbIE
n/n yp Beero OHTPOJIbHBIE PAKTHUCCKUE | v yenns o0pazoBaTelibHbIE pecypchbl
padoThbI padoThbI
[Ipenmer u 3HaueHKE
OpraHMYECKON XUMUH, 1 bubmmorexa [IOK
MPEACTaBICHUE O MHOTO00pa3uu https://m.edso00.ru/3686e6f5
OPraHNUYeCKUX COCTMHEHUHN
DIEeKTPOHHOE CTPOCHUE aToMa
neposaa (OCHOBHOE U
1}3]236p>1<l;é1({Hoe COCTOSTHHS ) 1 bubanorexa LIOK
Y ' https://m.edsoo.ru/Oce6fd4c
BanenTHbIE BO3MOXHOCTH aTOMa
yriepoja
XuMuyeckasi CBsI3b B
OpraHUYECKUX COCTUHECHUSIX.
NII)GXEIHI/ISMH 00 aSI(I)BaHI/IH 1 bubmorexa [IOK
N p https://m.edso0.ru/8d39f5c8
KOBaJEHTHOH CBS3H, CITOCOOLI
pa3pbiBa CBA3EH
Teopus cTpoeHUS OPraHUYECKUX 1 bubnnoreka [JOK
coenunennii A. M. byrieposa https://m.edso00.ru/9e595ch8
Bupl uzomepun: cTpykTypHas,
MIPOCTPAaHCTBEHHAS.
31?161( pOHHI)Ie 3¢ deKxThI B 1 bubmorexa LIOK
b https://m.edso0.ru/b0e61661
MOJIEKYJIaX OpraHUuYEeCKUX
COEIMHEHU I
[IpencraBnenue o
KJIacCU(PUKAIINH U
CI/ICTCM%.)TI/I‘{:CKEUI HOMEHKJIaTypa 1 bubmorexa LIOK
yp https://m.edsoo.ru/c212dd21
(IUPAC) oprannveckux
BELIECTB
Knaccudukanus peakuuii B 1 bubnuoreka [IOK
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OpraHHHGCKOﬁ XUMHHN

https://m.edsoo.ru/ba5706aa

CucreMmaruzanys 1 00001eHe

bubmuorexa [JOK

8 .
3HAHUH T10 TEME https://m.edsoo.ru/87a37cab
ATKaHBI: TOMOJIOTUYECKHH Psif,
obmas ¢popMyaa, HOMEHKIATYpa
9 u IgOMg) PEI ZHGK OHHOE U P Bubmzorexa LIOK
pu, P https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJI
10 DOU3NIECKUe U XUMUYECKHUE bubmuorexa [JOK
CBOMCTBA aJIKAHOB https://m.edsoo.ru/3137711c
Haxoxnenue ajikaHos B
11 pu onlc[a Croco05!I MoJIy4eHUs bubmiorexa HOK
PHpOJIC. ya https://m.edsoo.ru/259b0a5b
Y IPUMEHEHHUE aJIKaHOB
[uknoankanel: oomast popmyna,
HOMEHKJIATypa U H30MePH,
12 ocoGeHHocﬁ: CT oeHHs{pH bubumorexa [JOK
pv https://m.edso0.ru/156730d2
XAMHUYECKHX CBOMCTB, CLIOCOOBI
MOJTYYEHUS U IPUMEHEHUE
Pemenue pacu€THpIx 3a1a4 Ha
ONpeIeTIeHUE MOJIEKYIISIPHOM
OPMYJIBI OPTaHHUYECKOTO
13 g)eliegTBa HI()) MAaCCOBBIM JOJISIM Bubmioreka IJOK
https://m.edsoo.ru/bf84d8eb
aTOMOB DJIEMEHTOB, BXOIAIINX B
ero coctaB. CucremMarusanus u
000011IeHHEe 3HAHUH 110 TEME
AJIKEHBI: TOMOJIOTUYECKUH DS,
obrmrast popmysa, HOMEHKIATYpA,
AJEKTPOHHOE U bubnuorexa [IOK
14 _
IPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/273b0ale
MouiekyJl. CTpyKTypHas ¥ IiucC-
TpaHC-U30MEpHs ATKEHOB
15 dOu3nuecknue U XUMAYCCKHIE bu6mmoreka [JOK
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CBOMCTBA ajkeHoB. [TpaBuiio
MapkoBHHMKOBa

CriocoObI mostyueHust u

https://m.edsoo.ru/21069ccd

bu6mmoreka [IOK

16 MIPUMEHEHUE AJIKEHOB https://m.eds00.ru/665dc058
IT 6ota Ne 1

17 rowe Tlonyscie otmiciau Butmrorexa LIOK

ya . https://m.edso00.ru/0941eed8
W3Y4YE€HHE €ro CBOMCTB
Pemenue pacuéTHbIX 3a7a4 Ha

18 ompe/IelIeHUE MOJICKYJIISIPHOM bubnnoreka [JOK
(hOopMyIIbl OPraHuYecKoro https://m.edsoo.ru/e9ea9921
BElIEeCTBa
AnKaMeHbl: CONPSKEHHBIE,

19 H30JIMPOBAHHBIE, bubnnoreka [JOK
KyMyJupoBaHHble. OcoO0eHHOCTH https://m.edso00.ru/04298c0a
ANEKTPOHHOTO CTPOSHUS

20 XUMHYECKHE CBONCTRA bubmuoreka [JOK
CONPSIKEHHBIX JTUECHOB https://m.edsoo.ru/e561253d

21 CriocoObl nostyueHus u bubnnoreka [JOK
IIPUMEHEHHE aJIKAINECHOB https://m.edso00.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKHUH P,

) gggl[;a :)b;}l:gdey;a’ HOMEHICIATYPa, bubnuoreka [IOK

P https://m.edsoo.ru/68b6ccac
IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYI, (hU3NUecKHe CBONCTBA

23 XUMHYECKUE CBOMCTBA aJIKUHOB bubmorexa LIOK

https://m.eds00.ru/23493a93

24 KauecTBeHHbBIE peaky Ha bubnnoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CriocoObl TTOTy4eHHS U bubnmnoreka [JOK
[IPUMEHEHUE AJIKHHOB https://m.edsoo.ru/a6f9alea

2% Pemenue 3anau: pac4€rsl no bubnuorexa [IOK

YPaBHEHUIO XUMUYECKOMN

https://m.edsoo.ru/5db8e526
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peakIu

27

28

CucreMmaruzanys 1 00001eHe
3HAHUH 110 TEME

ApEHbI: TOMOJIOTHYECKUN PSI,

obmas hopmysia, HOMEHKJIATYypa.

DIEeKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MoOJIeKyJ1 O€H30J1a M TOITyOJIa, UX
¢busnveckne CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/a92a7094

29

30

31

32

XUMU4YeCcKre CBOMCTBA ApCHOB:
pCaKkuuu 3aMCIICHUA

XHUMHUYECKUE CBOKMCTBA APEHOB:
peaKIy MPUCOSTUHEHUS,
OKHCJIEHHE TOMOJIOrOB OeH30I1a

Oco0eHHOCTH XUMHYECKUX
CBOWCTB CTHpOJIa

Pemenne pacu€THbIX 3a1a4 Ha
OIPEIEICHUE MOJIEKYIIAPHOU
(hopMyITBI OPraHHUYECKOTO
BEILECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/a44alaed

bu6mmoreka [IOK
https://m.edsoo.ru/a44alaed

bu6mmoreka [IOK
https://m.edsoo.ru/d5018a54

bu6mmorexa [IOK
https://m.edsoo.ru/53461a2c

33

34

35

CriocoObl nostyueHust u
NPUMECHEHHE apEeHOB

I'eneTnveckas CBSI3b MEXKIY
pa3IMYHBIMU KJlacCaMu
YTJIEBOJIOPOIOB

Pacuétel no ypaBHEHUAM
XUMHUYECKUX PEaKIUH.
Cucrematuzanusa 1 0000IIeHne
3HAHUH T10 TeMe

bu6mmorexa [IOK
https://m.edsoo.ru/6f717d09

36

[Ipuponnsiii ra3. [lomyTHeie
He(TSIHbIE ra3bl

37

KaMeHHBIH yTrosib U MPOYKTHI

bu6mmoreka [JOK
29



https://m.edsoo.ru/a92a7094
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€ro nepepadoTKu

https://m.eds00.ru/69b3398b

38

Hedtp 1 ciocoOwr eé
nepepabotku. [Ipumenenue
MIPOIYKTOB MepepaboTKku HEPTH

bu6mmoreka [IOK
https://m.edsoo.ru/21f9de78

39

I'enetnyeckas CBSI3b MEKAY
pa3IMYHBIMU KJIacCaMu
YTJIEBOI0POIOB

40

41

42

FaJ'IOl"CHOHPOI/IBBOI[HI)IC
YIJIIEBOAOPOA0B: 3JICKTPOHHOC
CTPOCHHUEC; PCAKIIHNH 3aMCIUICHHA
rajJorcHa

JeiicTBue 1menoyei Ha
raJIOTeHIIPOU3BOIHBIC.
BzaumoneiicTrue
JTUTAJIOTCHAJIKAHOB C MAarHUEM H
ITHKOM

Cucremaruzanusa 1 0000IIeHnE
3HAHUM MO pa3aerry
"Yranesonopoas!”

bubmuorexa [JOK
https://m.edsoo.ru/82b4d759

bu6mmoreka [IOK
https://m.edsoo.ru/20e89f22

43

44

KonTponbHas pabota mo Teme
"VYrneBomopoasr"

[IpenenbHbIE OHOATOMHBIE
CHUPTHL: TOMOJIOTHUECKHUH P,
obmas popmyna, CTpoeHue
MOJIEKYJI, U30MEpHUs,
HOMEHKJIaTypa, Kiiaccuukarus,
(u3nueckue cBOCTBa

bu6mmoreka [IOK
https://m.edso00.ru/95c¢9e298

bu6mmoreka [JOK
https://m.edsoo.ru/df04c5cd

45

XUMHUYECKUE CBOUCTBA
MpeETbHBIX OJJTHOATOMHBIX
CIIUPTOB

bubmuorexa [JOK
https://m.edsoo.ru/26ee34fe

46

CriocoObI ostyueHust u
MIPUMEHCHUEC OJJHOATOMHBIX

bu6nmoreka [JOK
https://m.edso00.ru/484100000000000
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CIIUPTOB

[TpocTbie 3¢hupsl: HOMEHKIIATYpa
U U30MepHs, 0COOEHHOCTH

bu6mmoreka [IOK

47 (HUBUYIECKUX M XUMHYECKHUX https://m.edso0.ru/c2c788b2
CBOMCTB
MHOroaroMHsbI€ CIIUPTHI:

48 STUJIEHTJIMKOJb U TIUMLUEPUH, UX bubnmoreka [JOK
¢busnvecKre 1 XUMHUECKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBa
C 0

49 npuvercure MorozroMibx Bu6miorera LIOK

P https://m.edsoo.ru/d12e567d
CIUPTOB
o :
50 quusccxne cuoficraa, Bu6moexa LIOK
' https://m.edsoo.ru/2ce726f8
Tokcuunocth penomna
. bu6mmoreka [IOK

Sl XuMI4ecKue CBOHCTBa (erorna https://m.eds00.ru/037ca5f9

50 CrniocoOsl mostyueHus u bubnnoreka [JOK
npUMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[IpakTnueckas padora Ne 2.

53 Pemrenne skciepuMeEHTAIBHBIX bubnnoreka [JOK
3amad o teme "CrupTel U https://m.edsoo.ru/fd0ced09
¢benonsr"

54 CucremaTu3anus 1 00001IeHNE bubmmoreka [JOK
3HaHUH 1O TeMeE https://m.eds00.ru/1810ch9b
ATBIETHIBI M KETOHBI:

AJIEKTPOHHOE CTPOEHHE

55 KapOOHUIILHON TPYTIIbI; bubnuorexa [IOK
TOMOJIOTHYECKHUE PSJIBI, 001I1as https://m.edsoo.ru/b139beaa
dhopmyna, uzomepus u
HOMEHKJIaTypa

56 AJbIeruansl 1 KETOHBL: bu6mmoreka [JOK
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https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa

(bu3nyeckue CBOMCTBA; peakuu
MIPUCOCTUHEHUS

Peakuuu okucineHus u

https://m.edso0.ru/c887425c

bubmuoreka [JOK

S7 KAHCCTBCHHDIC PCAKILIH https://m.edsoo.ru/a393baad
QJIBJICTHJIOB | KETOHOB
58 CriocoOsI moTyueHust bubnnoreka [HOK
aJbJIETUI0B U KETOHOB https://m.edso00.ru/520d1c51
OAHOOCHOBHBIE NPEAETbHBIC
59 KapOOHOBBIE KUCIIOTHI, bubnuoreka [IOK
0COOEHHOCTH CTPOSHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYI
N3omepusa u HOMEHKIIaTypa
60 Ka 6OIfOBBIX KHUCIIOT nyp bubmorexa [IOK
P L https://m.eds00.ru/700cc87b
¢busnveckne CBONCTBA
XuMUYecKre CBOMCTBA
61 TIpeIeIbHBIX OJHOOCHOBHBIX bubnmorexa LIOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT
Oco6eHHOCTH CBOMCTB
62 MYypaBbUHOM KUCJIOTHI. bubnuoreka [IOK
MHuoroo6pasue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHUCJIOT
Oco0eHHOCTH CBOMCTB:
HeMnpeIeIbHbIX U
apoOMaTHYSCKUX KapOOHOBBIX,
63 EIKa OOHOBBIX b bubmorexa [IOK
Fkap ’ https://m.eds00.ru/83a08773
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeNN BHICIIUX
KapOOHOBBIX KHUCIOT
64 [TonsiTHE O MPON3BOAHBIX bubnuorexa [IOK
KapOOHOBBIX KUCIIOT https://m.eds00.ru/0d162d9d
65 CriocoOsl MoNTyueHus: u bubnmnorexa [JOK

MIPUMEHEHHE KapOOHOBBIX

https://m.edsoo.ru/7c065¢c9d
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KHCJIOT

66

67

CnoxxHbie 3(UpHI:
TOMOJIOTHUYECKUU PsiJI, 00IIIast
dbopmyna, uzomepus u
HOMEHKJIATypa

DU3NYECKUE U XUMUYECKUE
CBOICTBa A(hUPOB

bu6mmoreka [IOK
https://m.edsoo.ru/adfffe6d

bu6mmoreka [IOK
https://m.edsoo.ru/ad6b94b2

68

Pewrenne pacu€rHbix 3a1a4: no
YPAaBHEHUIO XUMUYECKOMN
peakLuu, Ha OnpeiesieHre
MOJICKYJISIPHOU (hOPMYJIBI
OpPraHMYECKOI0 BEIECTBA

69

70

[IpakTuueckas padora Ne 3.
Pemrenue skciepuMeHTAIbHBIX
3a1a4 1o reme "KapOoHoBBIE
KucH0Thl. CiiokHbIe AGUpHI"

Kupsr: ctpoenue, hpuzndeckue u
XHUMHUYECKHE CBOMCTBA
(Tuaponus)

bu6mmoreka [IOK
https://m.edso0o.ru/486671fb

bu6mmoreka [IOK
https://m.edsoo.ru/al9c5b98

71

72

73

Oco6eHHOCTH CBOMCTB KUPOB,
coJiepKaluX OCTaTKU
HETpPEAENbHBIX )KUPHBIX KUCIOT.
Kupsl B npupone

Mpbuta Kak COJIM BBICIITUX
KapOOHOBBIX KUCJIOT, UX
Moroniee aeicteue. [lonsrue o
CUHTETUYECKUX MOIOIINX
cpenctBax (CMC)
I'enernueckas cBs3b
YII€BOJOPOIOB U
KHCIIOPO/ICOACPKAIIUX
OpraHUYEeCKUX BEUIECTB

bu6mmoreka [JOK
https://m.edso0.ru/b0331922

bu6mmoreka [JOK
https://m.eds00.ru/3c566565

bu6mmorexa [IOK
https://m.edso00.ru/56790c96
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Pacuérbl o ypaBHEHUsAM

4 XUMHYECKUX PEAKIUI

75 Cucremaru3anus U 0000IICHUE bubmuorexa [JOK
3HaHUH MO TeMe https://m.edsoo.ru/f8eaf2eb
OO01mas xapakTepucTHKa

76 YIII€BOOB U KJIACCH(PHUKAIIHA bubnuoreka [IOK
YTJIeBOJIOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MOJICaXapu/Ibl)

Monocaxapuabl: pu3nyecKue
77 CBOWCTBA Y HaXOXICHUE B BH6J_IHOTeKa LOK
https://m.edsoo.ru/b4bdda2d
IPUPOJIC
[IpuMeHeHue rroKo3sl, €€

78 3HAYEHUE B JKU3HENIEATEIHbHOCTU BH6J_IHOTeKa LOK
opramusMa https://m.edso0.ru/5e61122d
Jlucaxapuabl: caxaposa,

79 MaJibT03a U JIaKTO03a. bubmuoreka [JOK
Haxoxnenue B mpupoe u https://m.edsoo.ru/eb0384e7
MIPUMECHECHHE JHCaXapHIOB
[Tonucaxapuapl: cTpoeHue

80 MaKpOMOJIeKyJ, (hu3nyeckue u bubnnorexka [JOK
XHUMHYSCKHE CBOMCTBA, https://m.edso0.ru/72a04508
MIPUMEHEHUE

81 ITonsaTHe 06 HCKYCCTBEHHBIX bubnnorexka [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbIxX 3a/1a4 Ha

82 OIpEAEIIEHUE JOJIM BbIXOa bubnuorexa [JOK
MPOAYKTa PEAKIIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3MOKHOTO

83 Cuctemaru3zanus u o0o0IeHne bubnuorexa [IOK
3HAHUM MO pazaeny https://m.eds00.ru/08d4364c

84 KonrtponbHas pabora no Teme bubnnorexa [JOK

"Kucnoponcoaepxkarue

https://m.edso00.ru/42c6678e
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OpraHN4YeCKUe COeTUHEHUA"

AMuHBIL: K1accu(uKaIus,
CTPOCHHE MOJIEKYJI, 001Iast

85 dhopmyna, uzomepus bubmorexa HOK
PMYJIa, P, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa u (pru3mueckue
CBOICTBA
86 XHUMUYECKHE CBOMCTBA bubmuoreka [JOK
anmn(aTuIecKuXx aMHHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: cTpOCHNE aHWJIMHA,
87 OCO6€HHOCTII?I XUMHUYECKHX bubmorera [JOK
o https://m.edso0.ru/39cd21f1
CBOICTB aHUJIMHA
CriocoObl TTOTy4eHHs U
88 MIPUMCHCHHE a}J,IqI/I(baTI/I‘IeCKI/IX bubmorera [JOK
P https://m.eds00.ru/eal38763
aMHHOB
AMUHOKHUCIIOTHI: HOMEHKJIATypa
89 1 u30Mepus, GU3NIeCcKre bubnuoreka [IOK
cBoucTBa. OTIOenbHBIE https://m.edsoo.ru/d1773e80
MIPEJICTABUTENH 0-aMHHOKHCIIOT
XUMHYECKHE CBOMCTBA
AMUHOKHCIIOT, UX
90 OHMOJIOTMYeCKOe 3HAUCHHE bubmorera [IOK
https://m.edsoo.ru/77df705a
aMUHOKHCIIOT. CUHTE3 U
THJIPOJTU3 TICNITHIOB
91 benku kak npupoHbIe bubnuoreka [IOK
MOJIUMEPBI; CTPYKTYPHI OEIKOB https://m.edso00.ru/429e9899
. bu6mmoreka [JOK
92 XHUMHUYECKHE CBOMCTBA OEIKOB https://m.eds00.ru/6237306d
A3oTcoaepkalime
TeTEPOIUKIHYCCKUE
pon bubmuorexa [JOK
93 coennHeHus. HykiienHOBEIE

KHUCJIOTBI: COCTaB, CTPOCHUE U
Ouosoruueckas pojb

https://m.edsoo.ru/521d1431
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[TpakTrueckas padota Ne 4.
Pemenne skciepuMeHTAIBHBIX

bu6mmoreka [IOK

94 emMe

,S,aﬂaq HoTem https://m.edsoo.ru/8e3c02d1
A3zoTcoaepxkaiiue

OpraHN4YeCcKUe COeTUHEHUA"

[TpakTnueckas padota Ne 5.

95 Pemenue skcnepuMeHTaIbHBIX bubnnoreka [HOK
3a1ad4 1o teMme ""Pacrio3zHaBanue https://m.edsoo.ru/bde3fdf6
OpraHUYEeCKUX COCTUHEHUM"

Kontponbnas paboTa no teme
96 "AsoncoL[e mfmue bubumorexa [IOK
p " https://m.edsoo.ru/ce561bc7
OpraHUYEeCKUE COCAMHEHUS
OcCHOBHBIE TIOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX
97 COCTMHCHUI I/IyMego bl X Eubmorexa ITOK
g A https://m.edsoo.ru/7aa63ebd
CUHTE3a —IOJMMepHU3alus U
TTOJIMKOHACHCAITUS

98 IInacTmaccel. YTtunuzanus u bu6mmoreka [IOK
nepepaboTKa MIacTuka https://m.edso00.ru/82242e0f
DnacToMephl: HaTYpaTbHbBIN bubnmnorexa [JOK

99 :

CUHTETUYECKUE KayuyKu. Pe3una https://m.eds00.ru/246103ec
Bonokna: HaTypanbHbIE,

100 HCKYCCTBEHHbIE, CHHTETUYECKHE. bubnuoreka [IOK
[Tonumeps! criennaibHOTO https://m.edsoo.ru/5963a601
Ha3HA4YCHUS
[IpakTnueckas padora Ne 6.

101 PemreHne skcriepUMEHTAIBHBIX bubnnoreka [JOK
3a1a4 o teme "Pacrio3HaBaHue https://m.edsoo.ru/3aebd77a
MJIaCTMACC ¥ BOJIOKOH"

O060061IeHre U cucTeMaTH3alus
H 1 bubmuorexa [JOK
102 M3Y4YEHHOI'0 MaTepuaia 1o TeMe

"BbIlcOKOMONEKYIISIpHBIE

https://m.edsoo.ru/6a22b1e8
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‘ coenuHeHus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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11 KJIACC

KosnuecTBo yacos DJIeKTPOHHbIE
Ne ara u(ppoBbIe
n/n Tewa ypoxa Bcero Kourpoabupie  IMpaxruyeckue fll3y‘leﬂl/lﬂ gﬁ[()l;I;OBaTeJILHLIe
padoTshI padoThI pecypebi
1 AtoMm. CocTaB aTOMHBIX sJIEp. 1 bubnmnoreka HOK
XuMu4yeckui sneMent. M30Tomnsl https://m.edsoo.ru/59c112ee
5 CtpoeHnue 311eKTPOHHBIX 000JI04eK 1 bubnmoreka [JOK
aTOMOB, KBaHTOBBIC UHCIIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XuMHIECKUX 1 bu6nunorexa LIOK
9JIEMEHTOB (S-, p-, d-, f-3;meMenThI) https://m.edso0.ru/61294af9
4 Pacnipenenenue 35eKTpOHOB 110 1 bubmmoreka [JOK
ATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
KTPOHHBIC KOH(pUT WU aTOMOB
5 ?erelvleg;)OB B ZCISI)O]i)-ION}IIII)/IaH o 1 Bubmiorexa LOK
. https://m.edso0.ru/8149e846
BO30YXIEHHOM COCTOSTHUU
6 DNeKTPOHHBIE KOH(UTYpAIIH HOHOB. 1 bubmuoreka [IOK
DNEeKTPOOTPUIIATETLHOCTh https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucteMa XMUMHUYECKUX
7 3nepMeHHTOB J1. 1. MenneneeBa, CBS3b C 1 bubnorexa LLOK
M M ’ https://m.eds00.ru/16957c01
COBPEMEHHOM TEOpHUEN CTPOEHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
8 XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX 1 bubmuoreka [IOK
VMU NIPOCTBIX U CJIIOKHBIX BEIECTB 10 https://m.edso00.ru/f8468927
rpynmnaMm u nepuoaam
9 Cucremaru3anus U 0000IICHUE 3HAHUH 1 but6mmorekxa [IOK
10 TEME https://m.edsoo.ru/8fad2942
0 Bunpl xumuueckou CBSISI/I.VMexaHI/ISMBI Bu6motexa LIOK
00pa30BaHMs KOBAJIEHTHOM CBS3H. 1

Bonopoanas cBs3b.

https://m.edsoo.ru/5a8072af
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MexMOJIeKYIISIpHBIE B3AMMOACHCTBUS

BasieHTHOCTE U BaJIEeHTHBIE
BO3MOKHOCTHA aTOMOB. CBS3b

bub6nmmoreka [IOK

11 o
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX https://m.edsoo.ru/3d2ca093
F€OMETPUUYECKUM CTPOCHUEM
12 IIpencraBneHuss 0 KOMIUIEKCHBIX bubnuoreka [JOK
COCAMHEHMSIX: COCTAaB U HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
BemectBa MOeKyIspHOTO U
HEMOJIEKYJISIPHOTO CTPOCHMS. THIIbI bubnuoreka [IOK
13 . :
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
14 I1 e,[[CTaBJ'IeHHI/Ie OpKOJ'IJ'IOI/II[HbIX Bubmmorexa LIOK
P https://m.eds00.ru/da2c70e4
pacTBopax
HctuHHbIe pacTBOPHI: HACHIIIICHHBIE U
15 HeHacmme}FHme Ia)lcTBo I/IMH(_)[CTL Bubmmorexa LIOK
> P P . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatsl
CrniocoObl BbIpaKeHUsI KOHLIEHTPALIH bubnmnoreka HOK
16 .
pacTBOpPOB https://m.edso0.ru/328e653a
Pemrenue 3amau ¢ ucnosib30BaHUEM
MOHSTHH ""MaccoBasi 10J14 bubmmoteka IIOK
17 - nn .
pacTBOpEHHOTO BelecTBa", "MoJapHast https://m.edsoo.ru/785e0ab4
KOHLeHTpauus"
Knaccugukanus 1 HOMEHKIaTypa bubmmnoreka HOK
18
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/bf9e108d
19 CucreMaruzanys 1 0000IIeHEe 3HAHNUI but6mmorekxa [IOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbHas padboTa no temam
"Ctpoenue atoma. [lepuognueckuii
p PHOA but6mmorekxa [IOK
20 3aKkoH U [lepuoguyeckas cucrema

XUMHYECKHUX deMeHTOB /JI. .
Menneneena", "CtpoeHue BeliecTna.

https://m.edsoo.ru/70a60aa4
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MHoroo6pasue BeniecTs"

Knaccudukanmsi XuMHUUECKUX peaKIui
B HEOPTaHUYECKOW U OPraHUYECKON
XUMHH. 3aKOH COXPAHEHUSI MACChI

bubnunorexa LIOK

21 BEILIECTB; 3aKOH COXPAaHECHUS U https://m.edso0.ru/6335cdd2
MIpEeBpaLICHHs SHEPTUU TIPU
XUMHYECKHUX PEAKIIHSIX
TemmoBsie A3 HEKTH XUMUIECKUX

22 peakuuii. Tepmoxumudeckue BH6J_IHOTeKa HOK
ypaBHEHH https://m.edsoo.ru/d1db86da
Beruncnenus mo ypaBHEHUSIM

23 XUMUYECKHUX PEaKIUN 1 EH6J_IHOTeKa LHOK
TCPMOXHMHYCCKHM YpaBHEHHM https://m.eds00.ru/87b13954
CKOpOCTh XMMHUYECKOH peakinu, eé

24 3aBUCHMOCTH OT Pas3JIMYHBIX (DaKTOPOB.

Karaims u karanuzaropsl

25 ['oMoreHHbIe U Te€TepOreHHbIC PEAKIIUI
ITpakTuyeckas pabora Ne 1 o teme

26 "BnusiHue pa3nuyHbIX GaKTOpOB Ha ]r?tlfr?sj?/l//lr?:(;(;)(])lrou/lifacal i1
CKOPOCTh XUMUYECKON peakuuu" S :

7 OOpaTtumbie U HEOOPATUMBIE PEAKIIUU. bubmuoreka [JOK
XHWMHYECKOE PAaBHOBECHE https://m.eds00.ru/30952f9b
[IpakTuueckas padbora Ne 2 o teme

28 "BausiHue pa3nuyHbIX (GaKTOpPOB Ha Egggﬁ;fg;gggbﬂ% 4017
M0JIO)KEHHE XMMHYECKOTO paBHOBECHS " " '
DNeKTpOTUTHYECKAsT THUCCOIHAITHSI.

29 CubHbIe U crabble AIEeKTPOIHUTHI. BH6J?HOTeKa HOK
N https://m.edsoo.ru/5f766bdf
Honnoe npousseaeHue Boasl. Cpena

30 BOJIHBIX pacTBOPOB. BomopoaHbIit BH6J?HOTeKa LHOK
nokazares (pH) pacteopa https://m.eds00.ru/3966ca89

31 I'maponus coneid. Peakiumy, bu6nunorexa LIOK
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MPOTEKAIOIINE B PACTBOPAX
AIIEKTPOJIUTOB

[TpakTuyeckas padora Ne 3 o Teme

https://m.edsoo.ru/09d5a9bd

bubnunoreka LIOK

32 Xumueckue ,P CAKIHH B pacTeopax https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB
OKHCIIUTENbHO-BOCCTAHOBUTEIHHBIC
33 peaknuu. BaxHeumme oKuCIuTenu u buGnuorexa LIOK
: https://m.eds00.ru/56226060
BOCCTaHOBUTEIHU
34 Mertoa 31eKTpOHHOTO (3JIEKTOHHO- bubnuoreka [{OK
HMOHHOTO0) OasaHca https://m.edsoo.ru/fb691387
35 DIEeKTPOJIN3 PACTBOPOB U PACILIABOB bubnnorexa [JOK
BEIIECTB https://m.edso0.ru/93fb97d2
36 Pemrenue 3a1a4 pa3inyHbIX THIIOB bubmnorexa [IOK
https://m.edsoo.ru/5a859d16
37 Pemenue 3a1a4 pa3nuyHbIX TUIIOB Bubmiorexa LIOK
https://m.edsoo.ru/5afa265d
38 Cucremaru3anus U 0000IICHUE 3HAHUI bubmuoreka [IOK
o Teme "XumMuueckue peakuuu" https://m.edsoo.ru/c161eb85
39 KonrtponbHas pabora no Teme bubmuoreka [IOK
"Xumunyeckue peakuuu" https://m.edsoo.ru/a8a0a930
[TonoxxeHne HeMeTaIoB B
n .
T g https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOEHUS UX aTOMOB.
Du3nyYeCcKue CBOMCTBA HEMETAIIIIOB
A
o | Do e (o o Busorea 0K
POZd, CEph, p https://m.edsoo.ru/ef92c91c
yriepoja)
42 Bonopona: nonydyenue, pusndeckue u bu6muoreka [JOK
XMMHYECKHUE CBOMCTBA. [ 'uapu bl https://m.edsoo.ru/0aa8f613
43 ["asiorensl: HAX0XKIEHUE B PUPOJIE, bubnmnorexa [JOK

CITIOCOOBI MMOJIy4YCHHU, (1)I/I3I/I‘-IGCKI/IC n

https://m.edsoo.ru/4e223795
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XHMHYECKHE CBONCTBA

l"anorenoBonopoasl. Baxknenue

bub6nmoreka [IOK

44 KHCJIOPOICOACPIATIHE COCHMHCHIA https://m.edsoo.ru/6b3255e6
rajoreHOB
JlaGopaTopHbIe ¥ IPOMBIIIICHHBIS
45 CIIOCOOBI TTOTYYESHHS TAJIOTCHOB. bubnmnoreka HOK
[IpumeHeHue rajJjoreHoB U Uux https://m.edsoo.ru/6971aca4
COEJIMHEHU
[Ipa eckast padota Ne 4. Pemmenue
46 3KIZ)HK6TTM611;TZHF;HLI)1; 3a/1a4 I10 Ife;g Bubmorexa LOK
" P " . https://m.edsoo.ru/8b26fecd
I'anmorensl
Kucnopon: nabopatopusie u
MIPOMBIIIIJIEHHBIE CIIOCOOBI MOTYYECHHS, bu6nmorexa LIOK
47 N i
(du3nYecKre U XUMUICCKIE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O30H. [IpuMeHeHne KUCIOpo/ia U 030Ha
48 OKcHabl ¥ IEPOKCHUIBI Bubmorexa LHOK
A p A https://m.edso0.ru/5c8816a0
49 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB bubmiorexa LJOK
https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOXJICHHUE B IPUPOJIC,
50 CH(I))CO6I>I nonﬂ SHUS (il):)I/ISI:/I‘{I;CKI/Ie " bubmnorexa [JOK
ya . https://m.edsoo.ru/46afael16
XUMHUYECKHUE CBOWCTBA
bubnmorexa LIOK
51 Ceposozopon, cysbuet https://m.eds00.ru/7c875999
Kucnoposcoaepkaiiue coeTMHEeHUS
52 cephl gcf)6ef1H€)CTItIH CBOIZCTI; cepHoit bubmmorexa LHOK
) https://m.edsoo.ru/8cfa2548
KHCJIOTBI
I1 ootaNe 5. P
53 3KI)C?II;TP;q;§II;::nI;,?{L?>T<1a an H(T T:;ZI ) bubmorexa LJOK
" pHME f[ https://m.edsoo.ru/Oafb05e4
Cepa u e€ coenMHEHUsI
54 A30T: HaXOXJACHUE B IPUPOJIE, bubnuotexa [JOK

CHOCOObI MOJTy4YeHUs], PU3NYECKUE U

https://m.edsoo.ru/badd2255
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XHMHYECKHE CBOMCTBA. AMMMUAK,
HUTPH/IBI

Kucnopozconepxaniue coeTuHEHUS

bubnunoreka LIOK

55 azoTa. OcoOEHHOCTH CBOMCTB a30THOMN https://m.edsoo.ru/e2965afe
KHCIIOTHI

56 IIpuMeHeHue a30Ta U €ro COeAMHEHUN. bubnuoreka [JOK
ABOTHBIC yIOOpECHHS https://m.eds00.ru/129f5059
dochop: HaxOXKIEHHUE B IPUPOJE,

57 CIIOCOOBI TOy4YeHUS, PU3NICCKUE U bubnnorexa [JOK
XUMHUYeCcKue cBoricTBa. Dochuibl u https://m.edsoo.ru/9a6b43ec
bochun
Oxc ocdopa,

58 (bgcg)gzlc((i))neg)msmﬂe kucioTel. Conu bubmiorexa LIOK

o ' https://m.edsoo.ru/c7a2d429
(dhochopHOIT KHCTTOTHI

59 [Tpumenenue dhocdopa u ero bubmmoreka [JOK
coequHeHni. DocdopHbIe yI0OpeHUS https://m.edsoo.ru/a218070a
IT 6ota Ne 6. P

60 31(%??5?1\?21?2252{;;1&1 an H(f T:;ZI ) bubmmorexa LIOK
" p ! " https://m.eds00.ru/8175ac3f

A3zot u pochop 1 ux coeqMHEHUS
Yriepos: HaxoKJIeHUE B PUPOJIC,

61 aJIOTPONHbBIE MO (UKALINY; bubmmnoreka HOK
(bu3MYecKre U XUMUYECKHUE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHNE

I

62 OI;CeHI([) Y;?IG\I/))OM(OH)I:I?;; iﬁcnom u eé bubmnorexa [IOK
yHIepo - YT https://m.edsoo.ru/dba58adf
COTH

63 Pemenne 3a1a4 pa3nu4yHbIX TUIIOB bubmnorexa [IOK

https://m.eds00.ru/6029b609

B4 coeotu nomywemn, duscccns Bumrorera LIOK

YHCeHHA, https://m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxkcun kpemaus(1V), kpemaueBas bubnuoteka [JOK
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KHCJI0TAa, CUJIMKAThI

https://m.edso0.ru/3170e7bl

[IpumeHeHne KpeMHUS U ero

bu6nmorexa [IOK

66 coequHeHmi. CTEKII0, ero MOJIyuYeHue, https://m.edsoo.ru/393cdacO
BUJIBI CTEKJIa https://m.edsoo.ru/5823cefb
67 Pemrenue 3aiay pa3nuyHbIX TUIIOB bubmiorexa LIOK
https://m.edsoo.ru/b624f801
68 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [JOK
o Teme "HemeTamibsr" https://m.edsoo.ru/6e864db5
69 KonTponbhas pabota no teme bubmmoreka [JOK
"Hemeramanr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3yiabTaToOB KOHTPOJIBHOMN bubnuoreka [IOK
paboThI, KOPPEKITUS OMNOOK https://m.edsoo.ru/2b7e9510
ITonoxenue METAIIOB B
Ileproanueckoii cucreme ec
71 3JIePI\ZIeIfTI§1{3 OKCZI6eI;I{HTO(I:\1H)$‘II\)T:HHI;HX bubmiorexa LIOK
) https://m.edso0.ru/9839c16¢
AIEKTPOHHBIX 000JI0YEK aTOMOB
METAJIJI0B
OO6mme puszndeckre CBOMCTBA
72 MeTII;JI;Inoq;HI'}/IqHMI:}/IIeH;e Iil;;gaHHOB B Bubmorexa LIOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 Crnnasel MetamioB. Koppozus bubmuoreka [IOK
METAJJIOB https://m.edso0.ru/42b872e3
74 Pemenue 3aga4 pa3nuyHbIX TUIIOB Bubmmorexa HOK
https://m.edsoo.ru/e3de37b6
35 o .
75 eranmon, OB ciosoGs! nosyverit Bumorera 10K
- ot yd https://m.edsoo.ru/94eb377a
METAJIJIOB
O6mras xapakreprucTuka MetauioB |A-
rpynusl [lepuoguyeckon CHCTEME Bubnmorexa [IOK
76 XUMHYECKHX 3JIeMeHTOB. HaTpwii n

KaJlui; MoJIy4ycHHe, (I)I/I3I/IIICCKI/IC )51
XHUMHUYCCKUC CBOfICTBa, IIPUMCHCHUC

https://m.edsoo.ru/e12c26b3
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IIPOCTBIX BECIICCTB U UX COGI[I/IHCHI/Iﬁ

O6mas xapakrepuctruka metayioB |A-
rpynusl [leppoaudyeckoi cucTeMsl
XUMHUYECKHUX JIEMEHTOB. Marnuii u

bubnunorexa LIOK

77 .
KaJIBIIUI: TIOMy4YeHue, (GU3nIecKue u https://m.edso00.ru/7c3e49c0
XMMHUYECKHE CBOICTBA, TPUMEHEHUE
MPOCTHIX BEIIECTB U UX COSAUHEHUN
JKécTkoCcTh BOJIBI M CIIOCOOBI €€ bubmuorexa [IOK
78 .
YCTpaHEHHUs https://m.edsoo.ru/c74bfae9
AnoMUHUI: onydeHue, Gpu3ndeckue u bu6mmoteka [JOK
79 z
XMMHYECKHE CBOMCTBA, IPUMEHEHUE https://m.edso0.ru/0e79b266
AmdoTepHbIe CBOMCTBA OKCHIA U
80 TUAPOKCH]IA AJIFOMUHUS, bubnnorexa [JOK
TUJIPOKCOKOMIUIEKCHI aJTFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHNE
81 Perenue 3amay pa3nuvHbIX TUIIOB
[IpakTuueckas padota Ne 7. Pemenue
82 3Kpcne I/IMeHTaJ'IIlHLIX 3a/1a4 1o TeMe bubmmorexa LIOK
" p " https://m.edsoo.ru/27ad4af43
MeTtasuibl TJIaBHBIX TTOATPYTII
OO6m1ast XxapakTepruCTUKA METAIIJIOB
83 no0ouHbIX noarpymnn (b-rpymm) bubmmnoreka HOK
[Iepnonnueckoi CHCTEMBI XMMUYECKUX https://m.eds00.ru/610d7431
3JIEMEHTOB
du3znuecKrue 1 XMUMHYECKHE CBOMCTBA
84 XpoMa | €ro COSTMHEHUH, HX Bubmorexa LIOK
p ’ https://m.edsoo.ru/9911bef3
MIPUMEHEHHE
Baxwnerime coeMHEHUs Maprasiia.
85 [TepmanranaT Ka.]I'lII/ISI ero e Bubmorexa LTOK
P . https://m.eds00.ru/039d69c8
OKHUCIIUTENbHBIE CBOMCTBA
OuU3NYECKNE U XMMUYECKUE CBOMCTBA
. bu6nunorexa LIOK
86 xenes3a u ero coenuHenuil. [lomyuenue

U IPUMCHCHUEC CILIaABOB KEJIC3a

https://m.edsoo.ru/1b7f8741
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dusnueckre U XUMHUYECKHUE CBOMCTBA

87 MEIN U €€ COeIMHEHNN, UX Bubmorexa HOK
’ https://m.edsoo.ru/2bc0f954
MIpUMEHEHUE
du3nyecKre 1 XMMHUYECKHE CBOMCTBA
88 LIMHKA W €r0 COCIMHECHUH, UX bubmuorexa [JOK
npuMeHeHue. [ 'uapoKCOKOMIUIEKCHI https://m.edsoo.ru/b1f2beal
[UHKA
[TpakTudeckast paborta Ne 8. Pemenue
p p bu6nunoreka LIOK
89 AKCIIEPUMEHTANFHBIX 3a7a4 110 TeMe .
" " https://m.edsoo.ru/a6e352ea
MerTaibl 1OOOYHBIX OArPYII
90 Pemenwuie 3a1a4 pa3muIHBIX THIIOB Bubmmorexa LIOK
https://m.edsoo.ru/a8h83d83
O060011IeHre U CUCTEMATU3 AL
91 u3 elllilﬂoro MaTepuaa 1o THGMe bubmnorexa [IOK
" yi " p https://m.edso0.ru/e91fe975
Mertanbt
92 KonTponbhas pabota no teme bubmmoreka [JOK
"Metaibt" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yinbTaToOB KOHTPOJIBHOMN bubmmnoreka HOK
paboThI, KOPPEKIIUS OIHUOOK https://m.edsoo.ru/9ebff2fd
Ponws xumun B obecrieueHun
94 YCTOWYUBOI'O Pa3BUTHUS YEIIOBEYECTBA. bubnmnoreka HOK
[ToHsiTHE O HAYYHBIX METOIAX https://m.edso0.ru/080fe1f0
HCCIE0BaHUS BEUIECTB
HayuHble mpUHITUIBI OpraHU3aIiH
95 XUMHUYECKOTO MTPOU3BOICTRA. bu6nmorexa LIOK
[TpomblIIIEHHBIE CITOCOOBI MOJTyUEHHS https://m.edsoo.ru/2e45a44f
BaXHEHIITNX BEIIECTB
XHUMUYECKOE 3arpsi3HEHUE
96 OKpY>KaloIleu ¢ E bl U €T0 bubmorexa IIOK
Py HIeH Cpent https://m.edso00.ru/9f11bf51
MTOCJICICTBHS
97 XUMUs ¥ 370pOBbE YEIOBEKA. Bbubmuoteka [IOK

HeKapCTBeHHLIC CpcacTBa

https://m.edsoo.ru/a6552721
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98 Xumud nuiy. Poib Xxumuu B 1 bubnuorexa [JOK
o0ecreueHNH MUIIECBOI 0E30IMacHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckue u napproMepHbie 1 bubnmnoreka HOK
cpeacTBa. beiToBas xumMust https://m.edsoo.ru/da42d5a9
100 | crpomensen sonerpyemomme | 1 buGmnorexa LIOK
P TpyKh https://m.edso0.ru/61e69003
MaTepHuabl
101 | Oprammacorne n sanepammee 1 buGnorexa LIOK
P P https://m.edsoo.ru/fd39587d
ynoopeHus
102 Cucremaru3anus U 0000IICHUE 3HAHUN 1 bubnuoreka [{OK
110 TeMe https://m.edsoo.ru/db979c70
OBILIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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IPOBEPSIEMBIE HA EI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
NpoBePSIeMOr0  OCHOBHOW 00pa30BaTe/JIbHOI MPOrpaMMbl CPeIHEro 0011ero
TpeOOBaHMS o0pa3oBaHus

1 Brnanenue cucremMoil XMMUYECKUX 3HAHUM, KOTOPasi BKJIKOYAET:

OCHOBOIIOJIArarolue TMOHATUSA (XMMUYECKUH DJIEMEHT, aTOM, W30TOIbI,
ANEKTPOHHAsT 000JI0YKa atoma, S-, p-, O-3NeKTPOHHBIE OPOUTAIN ATOMOB,
OCHOBHOE U BO30YX/IEHHOE COCTOSIHUE aTOMa, HOH, MOJIEKYJIA, BAJICHTHOCTb,
AJIEKTPOOTPHULIATENIBHOCTD, CTETIEHb OKUCIICHUS, XUMHUYECKas CBA3b (G- U T-
CBS3b,  KpaTHble  CBA3M), TIuUOpuau3anuss  aTOMHBIX  opOuTaieH,
KpUCTaJUIM4YecKas peleérka, MoJb, MOJISIpHas Macca, MOJIAPHBIA 00BEM,
MOJIIpHAasi KOHLEHTpalus, pacTBOpbl (MCTHUHHBIE, AMCIIEPCHBIE CHUCTEMBI),
KPUCTAJUIOTUAPATHI, YIJEPOAHBIM  CKeneT, (yHKIUOHAIbHAs TIpyIIIa,
panukan, W30MEphl, CTPYKTypHas Qopmyna, wu30Mepus (CTPYKTypHas,
11 reoMeTpuueckas (Iuc-, TPaHCU30MEpHsi), TOMOJIOTUYECKUNA psifl, TOMOJIOTH,
YIJI€BOAOPOABI, KUCIOPOA- U a30TCOAECPIKALINE COCTUHEHUS, ONOIOTNYECKU
aKTHBHBIE BellecTBa (YIJIEBOJBI, JKHUpBI, O€NKH), MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3B€HO, BBICOKOMOJIEKYJISIPHBIE  COEAMHEHMS, KpPEKUHT,
PUGPOPMHUHT, THUIIBI XUMHUYECKHUX peakuui (OKHCIUTENBHO-
BOCCTAaHOBUTEJbHBIE, K30~ U IHIOTEPMUYECKUE, PEAKIIM HOHHOTO OOMEeHa,
rOMO- M TeTepOreHHble, OOpaTUMble M HeoOpaTUMbIE), pPaCTBOP,
ANEKTPOJIUTHI, HEIJEKTPOIUTHI, SJIEKTPOIUTHUECKAs UCCOLMAIINS, CTENIEHb
JUCCOLMAIMHN, OKHUCINUTENb, BOCCTAHOBUTENb, JJIEKTPOJIU3, CKOPOCTh
XUMHUYECKON peaklMi, XUMUYECKOE PaBHOBECHE)

TCOPHUH U 3aKOHBI (TGOpI/ISI XUMHUYCCKOIr'o CTPOCHHA OPraHMYCCKHUX BCUICCTB
AM. bytneposa, Teopus INEKTPOIUTUYECKON JUCCOLMAINH,
[lepuognueckuit 3axkon JI.MI. MenneneeBa, 3aKOH COXpaHEHHS MaccChl),
1.2 3aKOHOMEPHOCTH, CHMBOJMYECKMH SI3bIK XHMMHH, MHUPOBO33PEHUYECKUE
3HaHUA, JICKaAIME B OCHOBC IOHHMMAHUA IMPUYMHHOCTH W CHCTCMHOCTHU
XUMHUYECKUX SIBIIEHUH, COBPEMEHHBIE IIPE/ICTABIEHHUS O CTPOSHUU BEILIECTBA
Ha aTOMHOM, MOJIEKYJIIPHOM U HaJIMOJIEKYJIIPHOM YPOBHSIX

MPEACTABICHUS O MEXaHW3MaX XUMHUUYECKHX PEaKIUid, TEPMOIUHAMHYECCKUX
13 U KUHETUYECKHUX 3aKOHOMEPHOCTSX UX MPOTEKAHHsS, O XHUMHUUYECKOM
PaBHOBECHH, TUCTIEPCHBIX CHCTEMAX

(akTOJIOTUUECKNE CBEACHUS O CBOWCTBAaX, COCTAaBE, TMOJYYCHUH U

14 0€3011aCHOM HCHOJIb30BAHNU BAXHEUIINX HEOPTaHUYECKUX M OPraHUYECKUX
BEIIECTB B ObITY M MPAKTUYECKOM IEATEIBHOCTH YeIOBEKa

o0Imye HayyHble MPUHLUIB XHMHYECKOTO MPOM3BOJACTBA (Ha mpuMmepe

1.5 9
MIPOM3BOJICTBA CEPHOM KUCIIOTHI, aMMHaKa, METaHOJIA, TTepepaboTKH HEPTH)

2 ChopMUpOBaHHOCTH YMEHHI BBISBIIATH:

XapaKTepHbIE NPU3HAKM W B3aUMOCBS3b M3YyYCHHBIX MOHITHH, NPUMEHATH
2.1 COOTBETCTBYIOILIME IOHATHS IPU OINUCAHUM CTPOCHUS U  CBOICTB
HEOPraHWYECKHUX U OPraHUYECKHUX BELIECTB U UX NIPEBPALLECHUN
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2.2

B3aUMOCBSI3b XHMHYECKUX 3HAHUW C TIOHATHSAMH M TPEICTABICHUSIMH
JIPYTUX TPEAMETOB i 00Jiee OCO3HAHHOTO MOHUMAHUS W OOBSICHEHUS
CYIIHOCTH MaTEPHAIBHOTO €IMHCTBA MUPA

ChopmMupoBaHHOCTH YMEHHUSI UCIIOJIb30BATH:

3.1

3.2

4.1

4.2

HANMMEHOBAHUS XMMHUYECKUX COCIMHEHUH  MEXIYHApOIHOTO  COK3a
TCOpCTH‘-ICCKOfI nu HpHKHaHHOfI XUMHUHU U TpI/IBI/IaJIBHHe Ha3BaHHUA BCILICCTB,
OTHOCSIIUXCA K M3YYEHHBIM KJlacCaM OPraHMYECKHMX M HEOPraHUYECKUX
COCIMHECHHH

XUMHYECKYI0 CHMBOJUKY JUIsI COCTaBIeHUS (OPMYT HEOPraHUYECKUX
BEIIECTB, MOJICKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAMEHHBIX U
CKEJIETHBIX) (hOPMYJI OPTaHHUECKUX BEIICCTB

ChopmupoBaHHOCTH YMEHHUS KJIACCUPHUITUPOBATE:

HEOPraHMYECKUE BEIIECTBA, CAMOCTOSTEILHO BBIOMpAaTh OCHOBaHUS U
KPUTEPUH [T KITACCH(DUKAITIH N3yJaeMbIX XUMUIECKUX 00BEKTOB
OpPraHMYECKHUE BEIIECTBA, CAMOCTOSTEIBHO BBIOMPATh OCHOBAHWS W KPUTCPHUU
TV KiTacCU(UKALUK U3y4aeMbIX XHMHUECKUX OO BEKTOB

4.3

[0 pa3IU4YHbIM TpU3HAKaM (YUCITYy M COCTaBYy pEarupyrolux BeIIeCTB,
TerIoBOMY 3(h(EKTy peaKiuy, U3MCHEHHIO CTCIICHEH OKWCIICHHS 3JICMEHTOB,
00paTUMOCTH PEaKIIMH, yYaCTHIO KaTalln3aTopa)

ChopmupoBaHHOCTE YMEHHUSI XapaKTEpU30BaTh DIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUHM) U MOHOB XHMHUYECKHX
sanemeHToB | — 4 nepuonos Ilepuoguueckoit cucremsl .M. MenaeneeBa u
UX BaJICHTHBIC BO3MOXXHOCTH, HCITOJIB3Ysl TOHATHS S-, p-, O-3J€KTpOHHBIE
opOHTaNyU, SHEPreTUYECKUE YPOBHU

CchopMupOBaHHOCTb yMEHUSI OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHHS
CBOMCTB XMMHYECKHX DJEMEHTOB M 00pa3yeMbIX HMH COEIWHEHUH 110
[IEpUOJaM U IPYIIaM

CpopMHUPOBAHHOCTh YMEHHUS COCTABJISITh YPABHEHUS XMUMHYECKUX PEaKIIUi
U PaCKpPbIBATh UX CYIIHOCTH:

7.1

7.2

7.3

OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKLIUN IOCPEICTBOM COCTaBIICHUS
AJEKTPOHHOTO OajlaHca 3TUX peakUuuit

YpaBHEHUS PEAKINi pa3IMUHbBIX TUIIOB; MIOJHBIC U COKPANIEHHBIE YPaBHCHUS
peakiuii MIOHHOTO OOMEHa, YYUTHIBAsl YCIOBHS, MPU KOTOPBIX ATH PEaKIUU
HIIYT 10 KOHIA

peakmuii TUAPOIW3a, PEAKIUA KOMILIEKCOOOpa3oBaHusl (Ha MpUMeEpe
TUAPOKCOKOMILIEKCOB IIMHKA U QJTFOMUHUS)

C(I)OpMI/IpOBaHHOCTB YMCHHSA NMOATBCPKAATD:

8.1

Ha KOHKPETHBIX IIPUMEpPAaxX XapakTep 3aBUCUMOCTU  PEAKLUOHHOMN
CMOCOOHOCTH  OpraHWYEeCKMX COEAMHEHHH OT KpaTHOCTH M TUIA
KOBaJICHTHOM CBSI3U (G- U T-CBSI3W), B3aUMHOT'O BIIUSIHUS aTOMOB M TPYIII
aTOMOB B MOJIEKYJIaX, a TaKXe OT OCOOCHHOCTEH pealn3alud Pa3IHUHBIX
MEXaHU3MOB NPOTEKaHMsl peaKInui

8.2

XapaKkTepHble XMMHYECKHE CBOMCTBA  BEIIECTB  COOTBETCTBYIOIIUMU
SKCIIEPUMEHTAMMU U 3aIIUCSIMU YPABHEHUN XUMUYECKUX PEAKIUN

ChopmupoBaHHOCTE yMEHHSI XapaKTepU30BaTh COCTAB U BaKHEHIIHE
CBOMCTBA BEILIECTB, MPUHAJICKANUX K ONMPEAEIEHHBIM KJIaccaM U TpyIIam
COeNMHEHUI  (NpOCThIE  BEHIECTBA, OKCHUJABL, THUJPOKCUIBI,  COJIU;
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YIIIEBOAOPOABI, MPOCThIE 3(PUPBI, CIUPTHI, (HEHOJBI, aTbACTHIIbI, KETOHBI,
KapOOHOBBIC KHCIOTHI, CIOXHBIE J(QUPHI, JKHUPBL, YIJIEBOJbI, AMHUHBI,
AMUHOKHCIIOTBI, OCJIKH)

10

ChopmupoBaHHOCTE yYMEHHSI TMPOBOJIUTH PACYETHI IO XUMHUYECKUM
dbopMyliaM © ypaBHEHUSM XHUMHYECKHUX PEaKIHA C HUCHOJIb30BAHUEM
(bu3MYECKUX BEJIUYHH:

10.1

Macchl (00b€Ma, KOJIMYECTBA BEIIECTBA) MPOJIYKTa PEaKIUHU, €CIU OJHO U3
HWCXOJHBIX BEUIECTB JaHO B BHUJE pPACTBOpPA C OINPEIEIEHHOW MacCOBOM
J0JIei pacCTBOPEHHOTO BEILIECTBA HIIM JaHO B U30BITKE (MMEET MPUMECH )

10.2

MacCOBOH MJIM O0BEMHOM JT0JIH, BBIX0/1a MTPOIYKTA PEAKIIUH

10.3

TeI10BOTO A deKTa peakiui

10.4
10.5

11

12

13

14

15

00BEMHBIX OTHOIIICHUH Ta30B
10 HAXOXKJICHUIO XUMUYIECKOW (POPMYITBI BEIIecTBa

Biagenne cucremoil 3HaHMM O METOJAX HAYYHOIO ITO3HAHMS SIBJICHHMU
IPUPOJIbI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX U YMEHHE IPUMEHATh 3TU
3HaHHWA TPU OKCIEPUMEHTAIBHOM HCCIEIOBAHMM BEIIECTB M A
OOBSICHEHUS! XMMMYECKMX SIBIICHMM, MMEIOLUMX MECTO B IpPHUPOJE,
[IPAKTUYECKON AESITEIbHOCTU YEJI0BEKA U B IOBCEIHEBHON HKU3HU

CdhopMupoBaHHOCTH YMEHUS TPUMEHSTH (HCIIOJIBL30BATh) 3HAHUS O COCTaBE U
CBOMCTBaX  BEIIECTB JUISI  DKCIEPUMEHTAIbHOM  IIPOBEPKM  THMIIOTE3
OTHOCHUTEJIBHO 3aKOHOMEPHOCTEH MPOTEKAaHUS XHMHYECKHUX pEeakuud |
[IPOTHO3UPOBAaHUS  BO3MOXKHOCTEM  HMX  OCYILECTBICHHUS;  CHUCTEMHBIE
XUMHUYECKHE 3HAaHUSA Ui OOBSICHEHHWS W NPOTHO3UPOBAHUS SBICHHH,
UMEIOIIMX €CTECTBEHHOHAYYHYIO MPUPOAY; Ul IPHUHATUSA T'PAMOTHBIX
peleHui mpobeM B CUTYaIUsIX, CBSI3aHHBIX C XUMHUEH

CdopmupoBaHHOCTh yMEHMsI IUIAHUPOBATh U MPOBOAUTH XHUMHUYECKHUI
SKCHEpUMEHT (MOJydYeHHEe U M3Y4YEHHE CBOMCTB HEOPraHWYECKUX U
OPraHMYECKHUX  BEIIECTB, KAueCTBEHHBbIE  pEaKUUu  YIJIEBOJOPOJIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOACOAEPKAIMX OPraHUYECKUX BEIIECTB,
pelIeHre YKCIEPUMEHTaIbHBIX 33a4 M0 PAaClO3HABAHUIO HEOPTaHUYECKUX U
OpPraHUYECKUX BEIECTB) C COOJIIOJICHHEM IpaBUil 0€30MacHOro oOpaleHus
C BellecTBaMU U JabOpaTOpHBIM OOOpynOBaHHEM; (OPMYIHUPOBATH LIETU
UCCIIEIOBAHMsI;,  MPEJICTaBIATh B  pas3iaMuyHOM  (opMmMe  pe3ynabTaThbl
SKCIIEPUMEHTA, aHAJIU3UPOBATh U OI[EHUBATh UX JIOCTOBEPHOCTD

C¢hopMHPOBAaHHOCTE YMEHHSI OCYIIECTBIISATH LIEJIEHANPABICHHBIH TMOMCK
XUMHYECKON HMH(pOpMAIMKM B PA3JIMYHBIX MCTOYHHMKAX (Hay4dHas M y4deOHo-
HaydHas JIMTeparypa, CpeliCTBa MaccoBoW WMHGopMaiuu, cetb MHTepHET U
IpyTue), KPUTUYECKH  aAHAJTU3UPOBaThb  XHUMUYECKYI0  HH(POpMAILIHUIO,
nepepabaTeiBaTh €€ M MCHOJb30BaTh B COOTBETCTBUU C TOCTABJIEHHOM
y4aeOHOM 3amaueit

CdopmMupoBaHHOCTh YMEHHSI MTPOTHO3UPOBAThH, AHAIM3UPOBATH U OIICHUBATH
HHPOPMAIIMIO C TIO3UIMKA HIKOJIOTHYECKOM OE€30MacHOCTH TMOCIEACTBUNA
OBITOBOM M TIPOM3BOJCTBEHHOW JIEATEIHHOCTH YEJIOBEKA, CBSI3aHHOM C
nepepaboTKOi BemecTB; chOpMUPOBAHHOCTh YMEHHUI OCO3HABATh OMACHOCTH
BO3JICUCTBUSl HA >KUBBIE OPraHU3Mbl ONPEIECIEHHBIX BEUIECTB, MOHUMAs
CMBICTT TIOKa3aTelisd MPeAeTbHON TOMYyCTUMOM KOHIIEHTPALMK, U TOSICHATh Ha
nmpuUMepax CrocoObl yYMEHBIIEHUS W TPENOTBPAIICHUS WX BPEIHOTO
BO3JICHCTBUS HA OpraHU3M YeJIOBEeKa
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INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBbBIX HA EI'D
IO XUMHUHN

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1 TeopeTnyeckre OCHOBbI XMMHUU
Ctpoenune BemiectBa. CoBpeMeHHasi MOJCIb CTpOeHHUs aroma. Pacmpexnenenue
AJIEKTPOHOB TI0 YHEPTETHYECKUM YPOBHIM. Kiaccudukarus XUMUIECKIX 3JIEMEHTOB.
1.1  OcoOeHHOCTH CTPOCHHS JHEPreTUYECKMX YpPOBHEW aTroMoB (S-, P-, d-3IIEMEHTOB).
OcHoOBHOE 1 BO30YKIEHHOE COCTOSIHUSI aTOMOB. DJIEKTPOHHASI KOHPUTYpAIUs aroma.
BasieHTHBIE 2JIEKTPOHBI
Ilepuonuueckas cucrema xumudeckux snemeHtoB J[.M. MenneneeBa. dusnueckuit
cMmbica Ilepuonnueckoro 3akona JI.JMI. Menneneea. lIpuunHBI U 3aKOHOMEPHOCTH
1.2  u3MeHeHHs] CBOWCTB JJIEMEHTOB M HUX COCAMHEHUU [0 TMepuoJaM U TpyIMIam.
3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB MPOCTBIX BEIIECTB, BOJOPOJHBIX
COCJIMHEHUH, BHICHIUX OKCUJIOB M THUJIPOKCUIOB
1.3  BanmeHTHOCTb. DIEKTPOOTPUIIATEILHOCTh. CTENIEHb OKUCICHUS
Bunbl xumudeckoi cBsi3M (KOBAJIGHTHAs, MOHHAs, METANIMYECKAas, BOJOPOAHAS) W
14  MEXaHH3MbI e€¢ oOpazoBanus. MexMOJEKyIsIpHbIE B3auMojelcTBus. BemecTa
MOJIEKYJIIPHOTO U HEMOJIEKYJSIPHOTO CTPOEHMs. THIBl KPUCTAIUIMYECKUX PEHIETOK.
3aBUCHMOCTH CBOMCTBA BEIIECTB OT THUIA KPUCTATUIMUECKON PEIIETKH
15 Xumuueckas peakuusa. Knaccuduxarms XMMHYEeCKUX peakluid B HEOPraHUYECKOH H
' OpTraHWYECKON XUMHUHU. 3aKOH COXPAHEHHS MACChl BEIIIECTB
1.6 CxopocTh peakiuu, € 3aBUCIMOCTh OT PA3IMYHBIX (haKTOPOB
1.7  Tennosble 3pPeKThl XUMHUUECKUX peakid. TepMOXUMHUUYECKHE YPaBHEHUS
18 O6parumbie peakiuu. XUMHYEecKoe paBHOBecue. DaKTOPHI, BIUSIONINE HA COCTOSIHHUE
xumudeckoro pasHosecus. [Ipunuun Jle Ilarense
DnekTponauTrueckas nucconnanus. CuipHble U crnadbie a1eKTponuThl. Cpena BOJHBIX
1.9  pacTBOpOB BeENIECTB: KHUCNIAs, HEWTpalbHas, IieinouyHas. CTerneHb TUCCOIUAIUU.
Peakiiuu noHHoro ooMeHa
110 I'uppommu3 coneit. Monnoe mnpowmsBeneHue Boabl. Bomopomsbeiii mokasarens (pH)
pacTBopa
CrocoObl BBIpaKEHUS] KOHIICHTPAIIMM PAcCTBOPOB: MAaccoBasl JIOJII PAcTBOPEHHOTO
111 BemecTBa, MoJsipHAs KOHIEHTpalus. HachllleHHbIE W HEHACHIIICHHBIC PACTBOPHI,
pactBopuMocTh. Kpucraninoruaparst
112 OKHUCIUTENbHO-BOCCTAHOBUTENNbHBIE peakuuu. [loBeneHue BellecTB B cpenax C
pa3HbIM 3HaUeHHEeM PH. MeTopl 2JIeKTPOHHOTO Oaanca
1.13  DnekTponm3 pacTBOPOB M PACILIABOB COJEH
2 OCHOBBI HEOPTAHUIECKON XUMHH
21 Knaccudukanus Heopranmdyeckux coequHeHuil. HomeHkiaTypa HeopraHHYeCKHX
BEIIIECTB
XWMHUYECKUE CBOMCTBA BAXHEHIIMX METAJUIOB (HATPUH, KaJIWi, KaJIbIMA, MarHu,
2.2  amlOMUHUN, IMHK, XpOM, JKeJIe30, MeIb) U UX coeauHeHuid. OOmmue crocoOb
MOJTYYEHHST METAJIJIOB
23 XWMHYECKHE CBOMCTBA BAXKHEHUIIINX HEMETAIOB (TAJIOTEHOB, Cephl, a30Ta, (ocdopa,

yIiepojia U KpeMHHs) U UX COEIMHEHHH (OKCHAOB, KHCIOPOJCOACPKAINIUX KHUCIOT,
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BOJIOPOJHBIX COCTUHECHHM )

2.4

2.5

['eHeTnveckast CBSI3b HEOPraHWYECKHUX BEIIECTB, MPUHAICKAITUX K PA3TUIHBIM
Kjaccam

##HPar#H# 1 nenTnduKanus HEOPraHMIECKUX coeTMHeHN. KauecTBeHHbIE peakiiuu
Ha HEOPTraHWYECKHUE BEIECTBA M HOHBI

OCHOBBI OPraHUYECKON XUMUHU

3.1

OCHOBHBIE TIOJIOKEHUSI TEOPUH XUMUYECKOI'O CTPOCHHS OPraHUYECKUX COECIMHEHUU
AM. byrnepoBa. VYrIiepoIHBIM CKeleT opraHudeckoil Moiiekynbl. KpartHocTb
XUMUYECKON CBSI3U. S- U P-CBS3M. SP3-, SP2-, SP-ruOpuan3anuu opouTaieii aToMOB
yriaepoaa. 3aBUCUMOCTb CBOMCTB BELIECTB OT XUMHYECKOI'O CTPOEHHUS MOJIEKYI.
I'omonoru. 'omonoruveckuii psia. Mizomepusi u u3oMepsl

3.2

3.3

3.4

[Tonsarue o pyHkunoHanbHOH rpymmne. OpueHTaMOHHBIE 2P PEKTHI 3aMeCTUTENEH
[IpencraBnenne o kiaccu(UKalMUd OpPTaHUYECKUX  BemecTB. HomeHkmarypa
OpPraHMYECKUX COCIUHEHUH (CUCTeMaTHuYecKas) W  TpPUBHAJIbHbIE Ha3BaHMSA
BAKHEUILIUX MPEICTABUTEIIEH KJIACCOB OPraHUYECKHUX BELIECTB
CBoOOHOpAAMKAIBHBIA M MOHHBIN MeXaHW3Mbl peakiuu. [lonarue o Hykneoduie u
anekrpoduie. IlpaBuno MapkosHukoa. [Ipasusio 3aiinena

3.5

3.6

3.7

AnkaHpl. XHUMHYECKHE CBOMCTBAa aJKaHOB: TaJIOrCHUPOBAHUC, ACTHUAPUPOBAHUC,
TEPMHUYCCKOC PA3JIOKCHUEC, KPCKUHI, U30MEPpHU3als, rOpCHUC. HonyquHe AJIKaAHOB.
I_[I/IKJ'IOEU'IKaHBI. CHCI_[I/I(I)I/IKB. CBOMCTB IMKJIOQJIKAHOB C MaJlbIM pasMCpoM IHKIJIA.
Peakmun MPUCOCIUHCHUA U PAJUKAJIBHOTO 3aMCIICHHUA

AnkeHbl. XMMHYECKHE CBOICTBAa: pEaKIMH MPUCOECIUHEHHUS (TaJoreHHpOBaHUE,
TUAPUPOBAHUE, THAPOTAIOICHUPOBAHME, TUApaTanus), TOPEHHs, OKHCIEHUS H
nosuMepusanuu. [IpombliieHHbIE U Ta0OpaTOPHBIE CIIOCOOBI MOTYYEHHSI ATTKEHOB
AnkagueHsl. XHUMHUYECKHE CBOMCTBA alKaJMEHOB: PEAKUUU NPHUCOEAUHEHHUS
(ruapupoBaHMe, TallOTEHUPOBAHME), TOpeHHs U mnonumepusauuu. [lonydenue
AJIKaINCHOB

3.8

AnkuHbl. XUMHYECKHE CBOMCTBA: pPEAKIMU NPUCOEAMHEHUS (raJOreHUpPOBaHUE,
TUAPUPOBAaHUE, THApaTallMsi, TUIPOTaJIOTEHHPOBAHME) KaK CIoco0 IOITYy4eHHUs
MOJIMMEPOB M JPYTHUX IMOJIE3HBIX HPOAYKTOB. Peaknuum 3amemenus. I'openue
aleTHJIeHa KaK HCTOYHHMK BBICOKOTEMIIEPATypHOTO IUJIAMEHHU JUIsl CBAapKU U PE3KH
MmeTaioB. [Ipumenenue aneTuieHa

3.9

ApeHbl. XUMHUECKHE CBOMCTBA OEH30J1a: pEaKkIUH 3JIEKTPOPHUIHLHOTO 3aMelleHHs,
npucoeAnHeHus (TuIprupoBaHue, rarorennposanue). Peakius ropenns. OcodbeHHOCTH
XUMHUYECKHX CBOUCTB Tosyona. I[lomyuenune Oenzona. OCOOEHHOCTH XMMHUYECKHX
cBoMcTB ctupoia. [lomumepusamust ctupona. CrocoObl MOMydeHUST U MPUMEHEHHE
apoOMaTHYECKHX YIJIEBOJOPOIOB

3.10

Crouptel.  IlpenenbHble  OOHOATOMHBIE  COUPTHL.  XHUMHUYECKHME  CBOMCTBA!
B3aMMOJICICTBHE C HATPUEM KaK CIOCO0 yCTAaHOBJICHUS HAJIMYUS TUIAPOKCOTPYIIIHI, C
rajJloreHOBOJIOPOJIaMH ~ KaK ~ CIOCO0  MOJy4YeHHs pPacTBOpPHUTENEH, BHYTPH- U
MEXMOJIEKYJIsApHas aeruapartanus. Peakuusa ropenus. [lonydeHue srtaHona: peakuus
OpOXeHMsI TJIOKO3bl, THUApATalMs STWIEHA. OTUJICHIVIMKONb W TJIMHIEPUH Kak
IIPEICTAaBUTENIN TPEIEIbHBIX MHOITOATOMHBIX CITUPTOB

3.11

®enosr. XuMHYECKUE CBOMCTBA (peHOoJIa (peakuu ¢ HaTPUEeM, THUIPOKCUIOM HATpHs,
opomom). Ilonyuenue genona

3.12

Anpreruapl. XWMHYECKHE CBOWCTBA MPEACITBHBIX alIbJIETHAOB: THIPUPOBAHMUE;
KaueCTBEHHBIC PEAKIINH Ha KapOOHUIIBbHYIO TPYIIY (peaKIus «CepeOpstHOro 3epKajiay,
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B3aumojeiicteue ¢ ruapokcuaom meau (Il). IlomydeHue mpenenbHBIX allbIETHIOB:
OKHCJIEHUE CIUPTOB, THApATALUs alleTWIeHa. AIETOH KakK MPEACTaBUTEIb KETOHOB.
Oco0EHHOCTH peaKIK OKUCIICHHS alleTOHA

3.13

KapOoHoBble KHCIOTBI. XHMHYECKHE CBONCTBA IPENENIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOCHHOCTH XWMHYECKUX CBOWCTB MYpPAaBBUHOW KHCIIOTHI.
[Tony4yeHue npenenbHbIX OAHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCICHHME AJIKAaHOB,
AJIKEHOB, IIEPBUYHBIX CIUPTOB, AJIbACTUIOB. BhIcIIne NpeneibHble U HENPEIEIbHbIE
KapOOHOBBIE KUCIIOTHI

3.14

3.15

3.16

Crnosxuble 3¢upbl 1 xupbl. CocoObl MOMyYEHHUS CIOXKHBIX 3pupoB. OOpaTUMOCTH
peakiuu  orepudukanuu. [IpuMeHeHHe CIOXHBIX A(UPOB B THINECBOH W
nap@roMepHO MPOMBILIUIEHHOCTH. JKUPBI Kak CI0KHBIE 3(UPHI TTUIEPUHA U BBICIINX
KapOOHOBBIX KHCJIOT. XHMHYECKHE CBOWCTBA XUPOB: THAPHUPOBAHUE, OKHCIICHHE.
['unponu3, uiu OMbUIEHUE, KUPOB KaK CIIOCOO MPOMBIIUICHHOTO MOJIYYeHHs COJieh
BBICHIMX KapOOHOBBIX KHCJIOT. MbIJIA KaK COJU BBICIIMX KapOOHOBBIX KHCIOT

XUMUYECKUE CBOWCTBA IIKOKO3bl: PEAKIIMU C YYACTHUEM CIHUPTOBBIX W aJbJETUIHON
Tpynon W MOJIOYHOKHCTOE OposkeHue. I[IpuMeHeHue TrIIOKO3bI, €€ 3HAa4YCHHE B
JKU3HENIEATSIIHHOCTH OpraHusma. Juncaxapuipr: caxaposa, MajabTO3a.
BoccranaBnuBaromme U HEBOCCTAaHABIMBAIOIIME  JIMCAXapHUIbl. IM'maponuz
nucaxapunoB. [lomucaxapunbl: kpaxman, TiMKoreH. CTpoeHHe MaKpOMOJEKYJ
Kpaxmajia, TIIMKOT€Ha U 1eJUT0J103bl. Du3nueckre CBOMCTBA KpaxMasa U LEJII0JI03bI.
XUMUYECKUE CBOMCTBA KpaxMaljia: THAPOJIU3, KAYEeCTBEHHAs PEaKLHUs C HOJIOM.
XYUMHYECKUE CBOMCTBA IEIIIONO3BL: TUAPONIN3, TOIy4YeHHE J(PHUPOB IEJUIIONIO3bI.
[TonsaTHe 006 NCKYCCTBEHHBIX BOJOKHAX (BHUCKO3a, all€TATHBIH MIEIK)

AMHHBL. AMHMHBI Kak OPraHMYECKHE OCHOBAHMS: PEAKIMH C BOJAOW, KHCIOTaMH,
peakiusi ropeHus. AHWIMH KaKk TMPEACTaBUTENh apPOMATHUUYECKHUX aMHHOB.
XVMHYEeCKHuEe CBONCTBA aHMUIMHA: B3aMMOJECHCTBHE C KHUCIOTaMH, OpOMHOW BOJIOM,
okucieHue. [lomyyeHne aMMHOB QJIKWUIMPOBAHMEM aMMHAaKa W BOCCTAHOBICHUEM
HUTPOITPOU3BOJHBIX YTIIEBOJIOPOAOB

3.17

AMUHOKHMCIOTBI W OenKku. AMMHOKHCIOTBI Kak aMQOTEpHble OpraHMYecKHe
coenuHeHusl. OCHOBHbIE aMUHOKHCIIOTHI, 0Opa3yromue 0enku. XuMU4eCKHe CBOWCTBa
0eJIKOB: THAPOIIN3, ICHATYpaltsl, KaueCTBEHHbIE (LIBETHBIE) PEaKlIU Ha OeNKu

3.18

CrtpoeHue U CTpYKTypa MOJIMMEPOB. 3aBUCUMOCTb CBOMCTB MOJIMMEPOB OT CTPOCHHUS
MoJieKyln. OCHOBHBbIE CHOCOOBI TOJYYEHHsS] BBICOKOMOJEKYJISPHBIX COEAMHEHUM:
peakIMy NoJIMMEpH3aluy U MoJIMKoHeHcanuu. Kiaccudukaryst BOJIOKOH

3.19
3.20

#H#Par### 1 nentudukanus opraHMuecKuX coeuHeHuil. Pemenue
SKCIIEPUMEHTAIBHBIX 3aJ[a4 Ha paclio3HaBaHUE OPTaHUYECKUX BEIECTB

I'eneTnueckas CBSA3b MEXKIY KJIACCAMH OPTaHUYECKUX COETUHEHUI
XUMHS U )KU3Hb

4.1

4.2

XuMus B oBceAHEBHOU >ku3HU. [IpaBuiia 6e30macHoi pabOTHI ¢ €IKUMH, TOPIOYHMHU
Y TOKCUYHBIMH BEIICCTBAMH, CPEICTBAMH OBITOBOW XUMHH

XuMusi U 3I0pOBbE. XUMHUSA B MEIUIMHE. XUMHUSI U CEITbCKOE XO3SMCTBO. XUMHUS B
IPOMBIIIUIEHHOCTH. XUMHUS U SHEPreTHKA: IPUPOIHBIN U MOMYTHBINH He(PTIHOM ra3bl, ux
coctaB U ucnonb3oBanue. CocraB HepTH U e€ mepepaboTka (MPUPOIHBIE UCTOYHUKH
YIIE€BOI0POIOB)

4.3

XuMUS W OIKOJOTHS. XUMHUYECKOE 3arps3HEHHE OKPYKAIOIIeW Cpeasl U €ro
nocienctBus. Oxpana ruapocdepbl, mouBbl, aTtMocdepsl, Giaopsl U (ayHBl OT
XUMHUYECKOTO 3arpssHeHus. [IpoGiema OTXOZOB M MOOOYHBIX IMPOIYKTOB.
AJBTepHATUBHBIC UCTOYHUKU YHEPTUU
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OO0mue npencTaBiIeHUs O MPOMBIIUIEHHBIX CHOCO0aX TOMYYEHHUs] XUMHUYECKHX
BEIIECTB (Ha MpUMEpe MPOU3BOJICTBA aMMHUaKa, CEPHOU KUCIIOThI). UEpHas u 1BeTHas

44 metaimyprus. CTeKIO0 Y CHUJIMKaTHas MPOMBIIUIEHHOCTh.  lIpombinuieHHas

opraanueckas Xumus. CeIpb€ 151 OPraHUYECKON MPOMBITINIEHHOCTH
5 H#i#HPar#H## Tunel pacu€THBIX 3a7a4

51 #i#HPar###Pacu€Tsl Macchl BelecTBa UM 00bEMA ra30B M0 U3BECTHOMY KOJIHYECTBY
BEIIIeCTBa, Macce WM 00bEMY OJTHOTO U3 YYACTBYIOIIMX B PEaKIIUU BEIIECTB

5.2  ###Par###Pacuérh TeruioBoro ddexra peakuuu

5.3  ###Par###Pacuérbl 00BbEMHBIX OTHOIICHUH Ta30B MPHU XUMHUYECKUX PEAKIIUAIX

54 #i#HPar##Pacuérsl Maccel (00bEMa, KOJTMYECTBA BEIIECTBA) MTPOAYKTOB PEAKIIUH,
€CJIM OJIHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )

55 ###Par##PacuéTsl MaccoBOM MM 0OBEMHOM TONU BBIX0/1a MPOAYKTA PEAKIIUU OT
TEOPETUIECCKH BO3MOXKHOTO
###Par###Pacuérel maccel (00bEMa, KOJIMYECTBA BEILIECTBA) MTPOIYKTA PEAKIINH, €CITU

5.6  0JHO U3 BEIIECTB JAaHO B BUE pPacTBOpa C ONpPeeIEHHON MaccoBOil 1oyen
PacTBOPEHHOTO BEWIECTBA

57 #HH##Par###PacuéThl C HCTIOIb30BaHUEM TTOHATHI «MacCOBast 10JIS», «MOJIIPHAS
KOHIIEHTPAIUs», «PACTBOPUMOCTD)
###Par##HaxoxaeHre MoNeKyIsIpHON (OpMYITbI OPraHUYECKOr0 BEUIECTBA 110 €r0

5.8  MJIOTHOCTH M MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISAIINX B €I0 COCTAB, WIIH I10

POAYKTaM CrOpaHus
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus; 10 kmacc. yrinyonenHoe odydenue Epemun B.B., Ky3pmenko H.E.,
Tepenun B.M. wu gnp.; moa penakmuedt Jlynmna B.B. OOmecTtBo ¢
OTPAaHUYCHHOU OTBETCTBEHHOCTBIO «J[PODA»; AkiuoHepHOE OOIIECTBO
«3narenbCcTBO «IIpocBemienue»
* Xumus; 11 kmacc. yrinyonenHoe obydenue Epemun B.B., Ky3pmenko H.E.,
Hpo3noB A.A., u gp.; nox penmakuuert Jlynmna B.B. OOmectBo c
OrpaHUYEHHOW OTBETCTBEHHOCTHIO «/IPODA»; AKiuoHepHOE OOMIECTBO
«3narensctBO «lIpocBenieHne»

METOJJUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

Meroaunueckoe nocodue k yueonnkam B. B. Epemuna, H. E. Ky3smenko, B. 1.
Tepenuna u np. «Xumusi. YriyoneHssiit ypoeub». 10—11 k. / B. B. Epemun,
A. A. JIpo3nos, U. B. Bapranosa. — M.: [Ipoda, 2023. — 154 c.

I'abpuensn O. C., OctpoymoB M. I'. OOmas xumusi B TecTax, 3ajayvax,
ynpaxHeHusix. 11 xmacc. YueOHoe mocobue misi o0ieo0pa3zoBaTebHbIX
yupexaenuil. — M. Jlpoda. 2022.

Xumus : yrayOonéuueii kypce moaroroBku k EI'D / B. B. Epemun, P. JL
AntunuH, A. A. lpo3nos, E. B. Kapnosa, O. H. PenkoBa. — M.: Dkemo, 2020.
— 608 c. — (CnpaBOYHUK /J1s1 CTAPIIECKIACCHUKOB U AOUTYPUEHTOB).
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