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MNOACHUTEJBbHAS 3AIINCKA

Pabouas mporpaMma 1o XMMHHU Ha YpOBHE CpeAHEro obmiero oOpa3oBaHusl pa3paboTaHa Ha
ocHoBe DenepasbHOro 3akoHa or 29.12.2012 Ne 273-®3 «0O6 ob6paszoBanum B Poccuiickoii
Oenepaunn», TpeOOBaHUM K pe3yibTaTaM OCBOCHMS (enepalibHON 00pa30BaTeIbHONM MPOTrpaMMBbl
cpeanero obmero obpazoBanusa(P@OIl COO), npeacraBieHHbx B PeepaabHOM TOCYJapCTBEHHOM
obpazoBatensHOM crapaapre COO, c¢ yuérom Konuenmuu npenojaBaHus y4eOHOro mpeaMera
«XuMusa» B oOpazoBaTeNbHbIX opranuszauusx Poccuiickoit denepanuu, peaan3yrolIUX OCHOBHBIC
o0Opa3oBaTeNnbHble MPOrpaMMBbl, U OCHOBHBIX MOJIOKEHUH «CTpaTerud pa3BUTHS BOCIUTAHUS B
Poccuiickoit ®enepanuu Ha nepuox a0 2025 rona» (Pacnopsiokenue [lpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMus Ha ypoBHE YriayOnEHHOIO U3YYEHUS 3aHUMAET BaXKHOE MECTO B CICTEME €CTECTBEHHO-
Hay4qHOTO oOpa3oBanus ydammxcs 10—11 kmaccoB. 3yuenue nmpeamera, peaauzyeMoe B YCIOBHSIX
Qg QepeHIpPOBaHHOTO, MPO(YUIBHOTO 00yUeHMs, IPU3BaHO 00eCIeYnTh 00111e00pa30BaTENbHYIO U
OOIIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHKOB IIKOJIBI, HEOOXOIUMYIO JJIsl aIaliTAllud UX K OBICTPO
MEHSIOIUMCS YCIIOBUSAM KHU3HU B COIIMYME, a TaKXKe JUIsl IPOJOJIKEHHsI 00Y4YEeHUS B OPTaHU3aIMIX
npodeccnoHanbHOrO 00pa3oBaHMs, B KOTOPBIX XHUMHS SIBISETCS OJHOM M3 MPHOPUTETHBIX
JTUCIUTUTNH.

B nporpamme mno xumMuM Ha3HauyeHHE mpeaMera «XUMHS» TOJIy4aeT MOJPOOHYIO
HHTEpPHpETalMi0 B COOTBETCTBUU C OCHOBomosiararomuMu nonoxenusimu dPIroC COO o
B3aMMOOOYCIIOBJICHHOCTH LI€JIeH, CONep:KaHus, pe3ylbTaToB OOy4eHHs U TPeOOBaHUI K YpPOBHIO
MIOJATOTOBKU  BBITYCKHUKOB. CBUIETEIBCTBOM TOMY SIBISIFOTCA — CIEAYIOLIUE BBIIOJIHSEMbBIE
MIPOrPaMMO# 10 XUMHH (HYHKITUH:

¢ uHPOPMALMOHHO-METOMYECKAs, peaqu3alus KOTOpOH  oOecreynBaeT  IOJIydeHHe

MPEJICTAaBICHUS] O IENIAX, COJEp)KaHWHU, OOLIed cTpareruu OOydeHHUs, BOCIUTAHUS H
pa3BUTHA OOYYAIOIIMXCS CpPEACTBAMH MpEAMETa, M3Yy4aeMOro B pPaMKaX KOHKPETHOTO
npodus;

® OpraHU3allMOHHO-TUIAHUPYIOWIAsi, KOTOpas NpeayCMaTpHBAaeT OIMpeielieHHue: MPUHITUIIOB

CTPYKTYpUPOBaHHUS M  TIOCJEAOBAaTENIbHOCTH  H3Y4YEHMs]  y4yeOHOro  marepuana,
KOJIMYECTBEHHBIX U KayeCTBEHHBIX €ro XapaKTEpUCTHK; IOAX0J0B K (OPMUPOBAHUIO
COJIEP’KATEIbHOM  OCHOBBI ~KOHTPOJNSI M OIEHKM 00pa3oBaTENbHBIX JIOCTHXKEHUMN
oOydaromuxcsi B paMKax HTOTOBOM aTTecTaliud B ¢opMe eIUHOr0 TOCYJapCTBEHHOTO
9K3aMeHa [0 XUMUHU.

[Tporpamma jyist yriryOEHHOTO U3YUESHUS] XUMUH:

® YCTaHABIIMBAaeT MHBAPHAHTHOE MPEAMETHOE COAEpkKaHHe, 00sd3aTeNbHOE IS W3YYCHUS B

pamKax OTIEeNbHBIX Hpouiel, mpeaycMaTpuBaeT paclpesieleHe U CTPYKTypUpOBaHHE
€ro 1o KJIaccaMm, OCHOBHBIM COJIepKaTeNIbHBIM JIMHUSAM/pa3/iesiaM Kypca;
e aéT NMpUMEpPHOE paclpeesieHne y4eOHOr0 BPEMEHH, PEKOMEHJIYeMOro ISl M3Yy4eHHUS
OTJIENBbHBIX TEM;

e [peasiaraeT NPUMEPHYIO IMOCJIE0BATEIbHOCTh M3YYEHUs y4yeOHOro MaTepuaia ¢ y4y€ToM
JIOTUKH TTOCTPOCHHUSI Kypca, BHYTPUIIPEIMETHBIX U MEKITPEIMETHBIX CBS3CH;

e AT METOAMYECKYIO MHTEPIPETAINIO LIeJIel U 3a/1a4 U3y4eHHs IpeaMeTa Ha YriyOa€HHOM
YPOBHE C YyUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHEro oo1ero oopa3oBanus,
COJIEp’KaTEIbHON  XapaKTepUCTUKU IUIAHUPYEMBIX pe3YyJIbTaTOB OCBOCHHS OCHOBHOM



o0pa3oBaTebHOM  MPOTpaMMbl  CpeAHEro  oO0miero  oOpa3oBaHUsA  (JUYHOCTHBIX,
METanpeaIMETHBIX, MPEAMETHBIX), a TaKkKe ¢ Y4ETOM OCHOBHBIX BHUIOB Yy4eOHO-
MO03HABATENIBHBIX JACHCTBHI 00yUJaIOMIerocs 0 OCBOCHUIO COJICPKAHUS MIPEIMETA.

ITo BceM Ha3BaHHBIM MO3UIUSAM B MIPOrpaMMe 10 XUMHUU MPEAYCMOTPEHA MMPEEMCTBEHHOCTD C
oOyuyeHHEeM XMMHUHU Ha YPOBHE OCHOBHOro oOIIero obpazoBaHus. 3a IpeleiamMH yCTaHOBJICHHOMN
MPOrpaMMOil M0 XUMHUHU 00s3aTENIbHON (MHBApPUAHTHOI) COCTaBISIOLIEH coaepkaHUs y4eOHOro
npeamera «XUMHS» OCTAaETCSI BO3MOYKHOCTh BBIOOpa €ro BapHMaTHBHOM COCTaBIIAIOLICH, KOTOpas
JOJDKHA ONPEIENSATHCS B COOTBETCTBUU C HAIPABICHUEM KOHKPETHOTO MPO(UIiIst 00yueHHs..

B cootBercTBHM ¢ KoHUENTyalbHbIMU TOJI0KeHUIMU PI'OC COO 0 Ha3HAYEHUU MPEIMETOB
0a30Boro W yrayon€HHOTO ypoBHEW B cucteme AuddepeHIUpPOBAaHHOTO OOY4YCHHUS Ha YpPOBHE
cpeanero oOmiero o0pa3oBaHMsA XUMHS Ha YpPOBHE YIIyONEHHOTO W3Y4EHHs HANpaBiIeH Ha
peann3aIyio MPEeeMCTBEHHOCTH C MOCIEAYIOIUM ATAIIOM IMOJyYEHHsI XUMHUECKOro 00pa3oBaHus B
pamMKax H3y4eHHs CHEIUAIbHBIX ECTECTBEHHO-HAYYHBIX U XMMHUUYECKUX TUCIHIUIMH B BY3aX H
OpraHm3alusIx cpenHero mnpodeccuoHalbHOTO oOpa3oBaHMs. B 3Toil CBsI3M u3ydeHHe MpeaMera
«XUMHS» OPUEHTHPOBAHO IMPEUMYLIECTBEHHO HAa PACUIMPEHUE U YIUIyOJIEHUE TEOPETHUYECKOH U
MPAKTUIECKON TIOJITOTOBKM O0YUYAIONIUXCS, BEIOPABIIMX OMPEACIEHHBIA TPO(UIL 00yYeHUS, B TOM
YHClie ¢ MEPCIEeKTUBOW MOCIEAYIONIEr0 MOJYYeHUS XMMHUYECKOTO OOpa30BaHMs B OpPraHH3AIUsIX
npodeccuonansHoro obOpaszoBanus. Hapsny c¢ stum, B cBere TpeboBanuiit ®I'OC COO k
TUTAHUPYEMBIM pe3yJbTaTaM OCBOCHHS (erepaibHOi  00pa30BaTENbHOM MPOrpaMMBl  CPEIHETo
obmero oOpa3oBaHMs M3ydeHHE TpeaMeTa «XHMHS» OPUEHTHPOBAHO TAaK)Ke HA DPELICHHE 3a/1ad
BOCIUTAHMS U  COLMAJIBHOIO  pa3BUTUS  oOywaroumxcs, Ha (QopMHUpoBaHHE Yy  HHX
OOIICHHTEIUIEKTYAIbHBIX YMEHUN, YMEHHHM paluOHAIW3alud Y4eOHOro TpyAa M 0O0OOIIEHHBIX
CIIO0CO00B ACSITEILHOCTH, UMEIOIINX MK IUCITUTUTMHAPHBIN, HAIITPEIMETHBINA XapakTep.

CocraBnsomumMu  npeaMera «XUMUsS» Ha YpPOBHE YIIYOJEHHOTO W3Y4YEHUS SBIISIFOTCS
yrayOonénnele Kypcbl — «Opranudeckas xumus» U «OOmas u HeopraHwueckas xumus». [lpu
OTpeIeNICHUN TOAX0J0B K OTOOpY M CTPYKTYpHOH OpraHu3alliu COJEp)KaHUS JTUX KYpCOB B
IporpaMMe Mo XMMHU 3a OCHOBY HpHHATHI mojoxeHuss ®I'OC COO o pazanuuax 0a3oBOro u
yrayOaE€HHOTO YPOBHEHN U3yUeHUs IpeaMeTa.

OcHoBy cojepkanusi KypcoB «Opranuueckas Xumusi» U «OO0I1as 1 HEOpraHUYECKas XUMHUD)
COCTaBJISIET COBOKYMHOCTh MPEIMETHBIX 3HAHWUN M YMEHHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO
U3Y4YEHHUs IpeaMera. JTa cUcTeMa 3HAaHUU IOJy4aeT ONpelelEHHOE TEOPETUYECKOE TOMOIHEHHE,
MTO3BOJISIIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBIIHMK 00bEM (DAKTOIOTMUECKOTO Marepuaa.
Tak, Ha yroyOn€HHOM YpOBHE M3y4YeHHsS MpeaMeTa obecredeHa BO3MOXKHOCTh 3HAYUTEIBHOTO
yBeJIUYEHUS] 00BbEMa 3HAHUN O XUMHUYECKUX JJIEMEHTaX M CBOMCTBAX MX COEAMHEHUU HA OCHOBE
paciipeHuss M yriayOleHusl MpeACTaBICHU O CTPOCHMM BELIECTBa, XUMHYECKOM CBSI3M U
3aKOHOMEPHOCTSX MPOTEKAHMSI PEaAKIIHiA, PACCMATPUBAEMBIX C TOUKH 3PCHHSI XUMUYSCKOW KHHETHKU
U TepMOAMHAMUKH. V3ydeHune mepuoandeckoro 3akoHa u lleproanueckoil cuCTeMbl XUMUYECKHX
AJIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX KBAaHTOBOMEXAHWYECKUX TMPEACTABICHUSX O CTPOCHUU
aTomMa. XHUMHYECKas CBSI3b OOBSICHSACTCA C TOYKUA 3PEHUS DHEPTreTUYECKUX H3MEHECHHMH TpH €&
o0pa3oBaHUM UM pa3pylIEHUH, a TAKKe C TOUKH 3pPEHMs] MEXaHU3MOB e€ oOpazoBaHus. M3ydenue
TUIIOB peakIuid JOMONHAETCS (OPMUPOBAHUEM TPEICTABICHUN 00 AIIEKTPOXUMHUYECKHUX MpOoIeccax
Y DJIEKTPOJIM3€E PACIIaBOB U PACTBOPOB BEIIECTB. B Kypce opraHndeckoil XUMHUH MPU PACCMOTPEHUHN
PEaKIMOHHON CIIOCOOHOCTH COEAMHEHMH yaemsieTcsi 0co00e BHUMaHKE BOIPOcaM 00 3JIEKTPOHHBIX
s¢dekTax, 0 B3aMMHOM BIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX peaklUi.



Ocoboe 3HayeHHe HMEET TO, YTO Ha COJAEPKAHHE KypCOB XMMHUU YINIyOJIEHHOIO YpPOBHS
U3y4YeHHs JUIsl KJIACCOB OIpeieN€HHOro npoduis (II1aBHbBIM 00pa3oM Ha MX CTPYKTYPY M XapakrTep
JONOTHEHUH K OOIIel chcTeMe MPEeIMETHBIX 3HAHWI) OKAa3bIBAIOT BIMSIHUE CMEXKHBIC MPEIMETHI.
Tak, Hanpumep, B COIEpKaHUM HPEAMETa JUIsl KJIACCOB XUMHUKO-(PHU3MUECKOro mpoduiis O0ibIioe
3Ha4YeHue Oy1yT UMEeTh 3JIEMEHThl yueOHOro Marepuaia 1o oomei xumun. [Ipu u3ydenuu npeamera
B JIaHHOM CJIy4ae akKIeHT OyleT clellaH Ha OOIIHOCTh METOAOB MO3HAHMs, OOIIHOCTh 3aKOHOB U
TEOpPU B XUMHUHM U B (PU3HKE: aTOMHO-MOJICKYJISIpHAsE TeOpusi (MOJIEKYJISIpHAs Teopus B (HU3UKE),
3aKOHBI COXPAHEHHUSI MACChl M DHEPTUH, 3aKOHBI TEPMOAMHAMUKH, HJIEKTPOIH3a, MPEICTABICHHUS O
CTPOEHUU BEILIECTB U JIPYroe.

B 1o xe BpeMs B colepiKaHMM IpeIMeTa Ul KJIACCOB XMMMKO-OMOJIOTMYECKOro MpoQuis
OonbLIMA yJIEeNbHBIA Bec OyIeT MMETh OpraHuyeckas XUMHA. B 3TOM ciiydae mpenocTaBisieTcs
BO3MOYKHOCTB Il 0oJiee OOCTOSTENBHOIO PACCMOTPEHHMSI XMMUYECKOH OpraHu3alii KJIETKH Kak
OMOJIOrNYECKOI CHCTEMBI, B COCTaB KOTOPOH BXOAAT, K IPUMEPY, TAKHE CTPYKTYPHbIE KOMIIOHEHTHI,
KaK JIMOU/bI, O€JIKH, YIJIeBO/AbI, HYKJICHHOBBIE KUCIOTH U Apyrue. [Ipu 3ToM 3HaHMA O cocTaBe U
CBOWCTBaX NPEICTABUTENICH OCHOBHBIX KJIACCOB OPraHWYECKHX BEIIECTB CIYXKAaT OCHOBOW st
M3YUYEHHSI CYITHOCTH MPOLECCOB (POTOCUHTE3A, TBIXAHHUS, TTUIICBAPCHHSL.

B nnane ¢popmupoBaHus OCHOB HAyYHOI'O MHUPOBO33PEHHUS, OCBOEHHsI OOILEHAYYHBIX METOI0B
MIO3HAHUS U OMBITA IPAKTUYECKOI'O IPUMEHEHHsI HayYHbIX 3HAaHUN W3ydeHHe MpeaMeTa «XUMHA» Ha
yr1yOJI€HHOM YPOBHE OCHOBAHO Ha MEXKIIPEJAMETHBIX CBSI35X C y4eOHBIMU MPEMETaMH, BXOIAIIMMHU
B COCTaB IpeAMETHbIX oOnactel «EcTecTBEHHO-HAy4HblE MpeAMETb», «Marematuka u
uHpopmaTuka» U «Pycckuil s3bIK U IUTEpATYpay.

IIpu n3ydenun yueGHoro npeamera « XMMUsA» Ha yriayOlnEHHOM ypOBHE TakKe, KaKk Ha ypOBHE
OCHOBHOTO W CpelIHero oomero ooOpazoBanus (Ha 0a30BOM YPOBHE), 3a/ladyeid TEPBOCTCIICHHOMN
3HaYMMOCTH SBISiETCS (OPMUPOBAHHE OCHOB HAyKd XHMHHM KaK oOOJaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKOW JEATENIbHOCTU 4YellOBeKa W OJHOr0 M3 KOMIIOHEHTOB MHPOBOMH
KyInbTyphl. PemieHue 3Toi 3agaun Ha yriyOJI€HHOM YpOBHE H3YYEHHUsS NpeAMeTa IMpenrnoaraeTt
peanu3annio TaKuX 1eNei, Kak:

—  (opmMupoBaHHe TpEACTABICHUH: O MaTepUAILHOM €IUHCTBE MHpa, 3aKOHOMEPHOCTAX U
MIO3HABAEMOCTH SIBJICHMH TPHUPOJBI, O MECTe XHMHHM B CHCTEME €CTECTBEHHBIX HayK U €&
BeAyllel poiau B 00eCHeueHUH YCTOWYMBOIO Pa3BUTHs YEJIOBEYECTBA: B PEILICHUHU IMpoOieM
HKOJIOTHYECKOM, SHEPTreTUYECKON M MHIIEBON 0€301MacHOCTH, B Pa3BUTHH MEIUIIUHBI, CO3/TaHUH
HOBBIX MAaTEpHalioB, HOBHIX WCTOYHHUKOB JHEPrHH, B O0OECHEUEHHH paIMOHAIBLHOTO
IPUPOJIONONIb30BaHNsA, B (OPMHPOBAHUM MHUPOBO33PEHUS U OOLIEH KyJIbTypbl 4eloBeKa, a
TaKXe IKOJIOTHYeCKH 00OCHOBAHHOT'O OTHOILIEHHS K CBOEMY 370POBBIO U IPUPOJTHON Cpeae;

—  OCBOEHHME CHCTEMBbI 3HAaHWH, JIeKAIUX B OCHOBE XWMHYECKOH COCTABIISIFOIIEH €CTeCTBEHHO-
HAYYHOH KapTHUHBI MHpa: (QYHAAMEHTATbHBIX TIOHITHH, 3aKOHOB M TEOPHH XHMHH,
COBPEMEHHBIX NPECTABICHUN O CTPOCHHM BEIIECTBA HAa Pa3HBIX YPOBHSAX — aTOMHOM, HOHHO-
MOJIEKYJISIPHOM, HaJIMOJIEKYJIIPHOM, O TEPMOJMHAMUYECKUX U KHHETUYECKHX 3aKOHOMEPHOCTSX
NPOTEKaHUS XMUMHYECKHX pPEaKIUui, O XMMHYECKOM DPaBHOBECHH, PacTBOpaxX W AMCIEPCHBIX
cucreMax, 00 OOIMX HAYYHBIX PUHITUITAX XUMHYECKOTO TIPOU3BOJICTBA,

—  (opmupoBanue y oO0y4aromuXxcs OCO3HAHHOIO MOHHUMaHHMS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKHX 3HAHUH 111 OOBSICHEHUS KIIOYEBBIX MJCH M MpoOieM COBPEMEHHOW XUMHHM, IS
OOBSICHEHUS! W TPOTHO3UPOBAHHS SIBIICHHH, WMEIOMIMX ECTECTBEHHO-HAYYHYIO TPUPOY;
IPaMOTHOTO PEIICHUs MPOOIIeM, CBA3aHHBIX C XUMHEH, MPOTHO3UPOBAHMUS, aHAJIM3a U OI[CHKH C



MO3UIIMA  IKOJOTHYECKON OE€30MacHOCTH TIOCIEJACTBUNA OBITOBOM M MPOU3BOJICTBEHHOU
JESTEIbHOCTH YEeJIOBEKa, CBSA3aHHOW € XMMHUYECKUM IPOU3BOJCTBOM, HCIOJB30BAHUEM U
nepepadoTKOM BEUIECTB;
yrayOieHne IpeCTaBICHU 0 HAyYHBIX METO/axX IMO3HAHUS, HEOOXOAUMBIX I IPUOOPETEHUS
YMEHHH OPUEHTHUPOBATHCA B MHUPE BEIIECTB U OOBSCHEHUS XMMUYECKUX SBIICHUH, UMEIOIIUX
MECTO B IIPUPOJIE, B IPAKTHUUECKOM 1eATEeIHbHOCTH U MMOBCEAHEBHON KU3HU.
B mutane peanuzanuy nepBOOYEPEIHBIX BOCHHUTATEIBHBIX U PAa3BHBAIOIINX (YHKUIUN LETOCTHON
CHCTEMBI CpelHero oOImero odpa3oBaHUs NMPH H3YYCHHH TNpeaMeTa «XUMHUS» Ha YIIyOoJIEHHOM
YpOBHE 0CO0YIO aKTyaJIbHOCTh MPUOOPETAIOT TaKHe LT U 3a/1a4H, KaK:
BOCIHUTAaHUE YOEKIEHHOCTH B II03HABAEMOCTH SIBJICHHM MPUPOJbI, YBAXKEHHUS K MPOLECCY
TBOPYECTBA B OOJIACTH TEOPETUUECKUX U MPHUKIATHBIX HUCCIEIOBAHUN B XUMUH, (POPMHUPOBAHNE
MHUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU;
pa3BUTHE MOTUBAllMU K OOYYEHHI0O U I[O3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOII U
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOCHHUS 00I[EYeTIOBEUYECKHUX [IEHHOCTEH;
pa3BUTHE TIO3HABATEIILHBIX HWHTEPECOB, HWHTEIUICKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcsi, (pOpMUPOBAHUE Y HUX CO3HATEIBHOIO OTHOUIEHMSI K CaMo0Opa3oBaHHUIO U
HENPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIEITHOW MpOodecCHOHAIbHOW U OOIIEeCTBEHHOM
JESITEIbHOCTH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3[I0POBBIO M MOTPEOHOCTH B 310POBOM
o0pase K13HH;
dopMupoBaHHE YMEHHH H  HAaBBIKOB  Pa3yMHOTO  IPUPOJOIONB30BAHMS,  pPa3BHTHE
9KOJIOTHYECKON KYJIbTYpPbl, NPUOOpPETEHHE OIbITa OOIIECTBEHHO-TONE3HOW HSKOJIOTHYECKON
JESITEIIbHOCTH.
OO1m1ee 4nciio 4acoB, MPEAYCMOTPEHHBIX JJISl U3YYEHUS XMMHUU Ha YIITyOJIEHHOM YPOBHE CPEIHErO
obmero obpasoBanusi, cocraiser 204 gacos: B 10 xmacce — 102 yaca (3 waca B Henemo), B 11
knacce — 102 gaca (3 yaca B HEJIeNio).



COJEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHNYeCKOl XUMHH.

[Ipenmer u 3HaYeHHE OPraHUYECKOW XMMHUH, MPEACTABICHUE O MHOTOOOpa3uy OPraHUYeCKHX
COCIMHECHUM.

DJNEeKTPOHHOE CTPOEHHUE aToMa yIJIepoja: OCHOBHOE U BO30YXIEHHOE COCTOsIHMS. BaneHTHbIe
BO3MOXXHOCTH aTOMa yriepoja. XHUMHYECKass CBA3b B OPraHUYECKUX COCAUHECHMAX. THUIbI
ruOpuaM3alil aTOMHBIX opOuTaneil yriaepona. MexaHu3Mbl 00pa3oBaHHsT KOBJICHTHOH CBSI3U
(0OMEHHBIH M JOHOPHO-AKIENTOPHBIN). THUITBI IepeKphIBaHMUS aTOMHBIX OpOHTaNel, G- U T-CBS3U.
OnuHapHasi, 1BoWHas W TpoiHas cBsA3b. CrocoObl pa3pblBa CBA3E€H B MOJIEKYJaX OPraHUYECKUX
BemiecTB. [loHsTHE 0 CBOOOIHOM pajuKalle, HyKJIeo(uiie 1 eKTpodue.

Teopus crTpoeHuss opraHnyeckux coeauHeHnd A.M. byrnepoBa U COBpeMEHHbIE
MIPEJICTABICHUSI O CTPYKTYpe MOJEKYyJ. 3HAU€HHE TEOPUM CTPOCHHS OpPraHMYeCKUX COEAMHEHUU.
MornexyisipHble U CTpyKTypHble (opMynbl. CTpyKTypHble (OPMYNBl Pa3IMYHBIX BHUJIOB:
pa3BEépHyTas, COKpalll€éHHas, cKeneTHas. M3omepus. Buasl  u3omepuu:  CTpyKTypHas,
MPOCTPAaHCTBEHHAs.  DJNEKTpOHHBIE d3((PEeKTs B  MONEKyNax OpPraHWYECKHX  COCTUHEHUIN
(MHIYKTUBHBIA U ME30MEPHBIN 3P PEKTHI).

IIpencraBnenue o kiaccu(UKauuy opraHuyeckux BemiecTB. [loHsATHE O (QyHKIMOHANBHOM
rpynne. I'omonorus. I'omonornueckne psgpl. Cucremaruueckas HOMEHKIIATypa OpPraHM4eCKHX
coequuenuit (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTICIBHBIX MPEACTABUTEIICH.

OcobenHoctu U KJ1accupuKanus OpPraHUYECKUX peaxuuii. OxucanTenpHo-
BOCCTAHOBUTENIbHBIE PEAKIIMH B OPraHMYECKON XUMUU.

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMsS BEIIECTB U HUX MPEBPALICHUI: O3HAKOMIICHHE C
oOpa3uaMi OpraHMYECKHX BEIIECTB M MaTepualaMd Ha UX OCHOBE, ONBITHI MO IPEBPAIICHUIO
OpPraHMYECKUX BEIECTB MpU HarpeBaHUM (IUIaBlIeHUE, OOYTIIMBAHUE U TOPEHUE), KOHCTPYHUPOBaHUE
MOJIETIEN MOJIEKYJI OPTaHUYECKUX BEILIECTB.

Yriaesoaopoasl.

Ankanpl. ['oMonorudeckuii psi ankaHoB, oOmiasi Gopmyia, HOMEHKIATypa U H30MEpHs.
DJIEeKTPOHHOE ¥ HPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJl alKaHOB, SP°-TMOPUIM3AIES ATOMHBIX
opbuTaneit yriaepona, 6-cBsi3b. Ou3nueckue CBOMCTBA aKaHOB.

XUMUYECKHE CBOMCTBA AJIKAHOB: PEAKLMU 3aMELICHMsI, W30MEpHU3alUM, NETUIPUPOBaHMS,
LUKIJIM3al1Y, TUPOJIN3a, KPEeKUHra, ropenus. [lpencrasienne o MexaHu3Me peakiuil paguKaibHOIO
3aMeIIeHUS.

Haxoxnenue B npupozae. CriocoObl MoSy4eHHs U IPUMEHEHUE aJIKaHOB.

[uknoankanel. O6mas ¢opmysna, HOMEHKIaTypa W u3zoMmepus. OCOOEHHOCTH CTPOEHUS U
XUMHUYECKUX CBOMCTB MaiblX (LUKIONPOMAH, IUKIOOyTaH) U  OOBIYHBIX (LMKJIOMEHTAaH,
LUKJIOTeKCaH ) IUKI0aIKaHoB. CriocoObl MOTY4YeHUs U TPUMEHEHUE IIUKI0aTKaHOB.

Ankensl. ['omonoruueckuii psii ankeHoB, oOmas GpopMmylia, HOMEHKIATypa. DJIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOSHHE MOIEKYJ alKeHOB, SP>-THOPUIN3aIUa aTOMHBIX opbuTaneii yriaepona,
o- U m-cBsi3u. CTpyKTypHass W reomeTrpuueckas (Iuc-tpanc-) m3omepus. Dusndeckue CBOWCTBA
aJIKeHOB. XHMMHUYECKHE CBOMCTBA: pEAKIMU MPHUCOEAMHEHHUS, 3aMELIEHUS B O-TIOJOXKEHHE Mpu



JIBOMHOW CBSI3U, MoJUMepu3anuu U okucienus. [IpaBmno MapkoBHrKoBa. KauecTBeHHbIE peakiuu
Ha JBOMHYIO CB3b. CIIOCOOBI MOJIy4YeHUS U IPUMEHEHHUE aJIKEHOB.

AJKaEHBI. Knaccudukanus aJKaJucHOB (conpspkEHHBIE, H30JIMPOBAHHEIE,
KymynupoganHvie). OCOOCHHOCTU AJIEKTPOHHOIO CTPOCHHUS U XMUMHYECKUX CBOMCTB COMPSKEHHBIX
nueHoB, 1,2- u 1,4-npucoeaunenue. [lomumepurzamnus conpsok€HHBIX TUEHOB. CIIOCOOBI MOTyUYeHUS
Y IPUMEHEHUE aJIKaUEHOB.

Ankusbl. ['oMonoruyeckuii psa ajakuHOB, oOmias ¢Gopmysna, HOMEHKJIATypa U H30MEpHs.
DJNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AaJKWHOB, SP-THOPHAM3ALMUS AaTOMHBIX
opbutaneii yriepoma. dusnyeckue CBOWCTBA QJIKHHOB. XHMHUUYECKHE CBOWMCTBA: pEaKIMH
MIPUCOEIUHEHMS, AUMEPU3AUUA M TPUMEPHU3ALUU, OKHUCICHHsS. KHCIOTHBIE CBOMICTBA aJKHHOB,
MMEIOIINX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBEHHbIE pEaKIMU Ha TPOWHYIO CBA3b. CrocoObl
IIOJIy4YEHUS U IPUMEHEHUE AJIKMHOB.

ApomMartuyeckue yrieBoaopoisl (apeHsl). ['omonoruueckuil psa apeHoB, oOmias (opmyna,
HOMEHKJIATypa U H30MEpHsi. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl OeH301a.
@u3nuecKkue CBOWCTBA apeHOB. XUMHUYECKHE CBOWCTBAa OEH30Jla W €ro TOMOJIOTOB: PEaKIHH
3aMelIeHUs] B OEH30JbHOM KOJbIE M YIJIEBOJOPOAHOM DaJuKaje, peakuuud IPUCOEIUHEHUS,
OKHCIJIeHHe roMoisioroB Oenszomna. IlpencraBienue 06 opHEeHTHpPYIOLIEM ACHCTBUM 3aMECTUTENCH B
OEH30JIbHOM KOJIbIIE Ha MPUMEpPE aKUIBHBIX PAAUKAIOB, KAPOOKCUIBHOMN, THAPOKCHILHOM, aMUHO-
Y HUTPOTPYIMIIbl, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKUX CBOMCTB cTuposa. [lonumepusanus
ctuposia. CriocoObl OJIyuyeHuUs: ¥ MPUMEHEHUE APOMATUYECKUX YTIIEBOIOPOIOB.

[Ipupoansiii ra3. [lomytHeie HeTsHBIE ra3bl. HedTh u e€ npoucxoxnenue. KameHHbIH yronb
U IPOAYKTHI ero nepepaboTku. CrocoObl nepepadoTku HepTU: meperoHka, KPeKUHT (TEPMUYECKUH,
KaTaINTUYECKUH), pUPOpMHUHT, THpoim3. lIpomykTel mepepaboTku He()TH, MX IMPUMEHEHHE B
IIPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckas CBSI3b MEXKIY pa3IMUHBIMU KJlacCaMu yTJ€BOJ0POJIOB.

ONEKTPOHHOE CTPOCHME TaJIOTCHIPOM3BOAHBIX  YIIIEBOAOPOAOB. Peaknum 3amemeHus
rajjoreHa Ha THAPOKCOTPYIIy, HHUTPOTpyIIy, LHAHOIpymy, amuHorpynmy. /[leiictBue Ha
raJIOTeHIIPOM3BOJIHBIE ~ BOJHOTO M CHOMPTOBOrO  pacTBopa  wEnodyu.  BzaumopelicTBue
IUTaJOreHAIKkaHOB C MarHMeM M LHMHKOM. IIoHATHE O METalIoOpraHMYecKHX COEIUHEHUSX.
Hcnonb30oBaHue TaJlOreHIPOU3BOIHBIX YITIEBOJOPOJOB B OBITY, TEXHMKE M TP CHUHTE3e
OpPraHMYECKUX BEIIECTB.

DKcrepuMeHTaIbHbIE METObl U3yUEHHS BELIECTB U UX MPEBPALICHUI: n3ydyeHue Gpu3snueckux
CBOWCTB YIJIEBOAOPOAOB (PACTBOPUMOCTH), KAuECTBEHHBIX PEAKIMH YIJIEBOJOPOJOB Pa3IMUHBIX
KiaccoB (oOecuiBeunBaHWE OpOMHOW WJIM HMOAHOW BOJBI, pacTBOpa IIEpMaHTaHaTa Kauus,
B3aMMOJICHCTBUE alleTWJIeHAa C aMMHA4YHbIM pacTBOpoM okcuaa cepedpa(l)), kadecTBEeHHOE
oOHapyXeHHE yTiepoaa U BOJOpOJia B OPraHMUYECKUX BEIIECTBAX, MOJYYEHHUE ITHIIEHA U U3yYCHHUE
ero CBOMCTB, O3HakomiieHHe ¢ KoJulekuusaMu «Hedptb» u «Yromp», ¢ oOpasuaMu ImiiacTMacc,
Kay4yKOB U pE3MHBI, MOJEINPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB U TaJIOT€HIIPOM3BOAHBIX
YTJIEBOJIOPOJOB.

Kucnopoacoaepxanye oprannyeckne coeinHeHUsl.

[IpenensHble 0OqHOaTOMHBIE CIUPTHL. CTpoeHNE MOJIEKYJ (Ha IPUMEPE METAHOJIa U 3TaHOJIA).
I'omonoruueckuit psn, obmas dpopmyna, U30Mepus, HOMEHKIATypa U kiaccudukanus. Ousndeckue
CBOMCTBA MpeJENIbHBIX OJHOATOMHBIX CHUPTOB. BogopoaHbie CBsI3M MEXIy MOJIEKYJaMU CIUPTOB.
XUMUYEeCKHEe CBOWCTBA: PEAKIUH 3aMeIleHus, JAeruapaTallii, OKHCIIECHHUS, B3aUMOJEHCTBHE C



OpPraHNYeCKUMH U HEOPraHNYECKUMU KucioTaMu. KauecTBeHHas peakiiysi Ha OJJHOATOMHBIE CIIUPTBHI.
JlelicTBUEe 3TaHOJAa M METaHOJAa Ha OpraHu3M uesoBeka. CrocoObl MOJy4eHHs M IpPUMEHEHHe
OJTHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢dupel, HOMEeHKNIaTYpa U u3oMepus. OCOOCHHOCTH (U3NYECKUX M XUMHUYECKHUX
CBOMCTB.

MHoOroaToMHbl€ CHUPTHI — ATWICHIIMKONAb W MIMUEpuH. DU3MUECKUe U XUMHUYECKUE
CBOWCTBA: pEaKUUH 3aMEIICHHs, B3aMMOJCHCTBHE C OpPraHWMYECKMMH W HEOPraHUYECKUMHU
KHUCJIOTaMM, KaueCTBEHHAs peakis Ha MHOrOaTOMHBIE crnupThl. llpeacraBienune o MexaHu3Me
peakuuii HykieopuiabHOro 3aMerieHus. JlefictBue Ha opraHusM denoseka. CriocoObl MOJTy4YEeHUs U
IPUMEHEHHE MHOIOATOMHBIX CITUPTOB.

@enon. CtpoeHue MOJIEKYJbl, B3aUMHOE BIHUSHHE THUIPOKCOTPYNIBI U OEH30JBHOTO sIpa.
@usnueckue cBoiictBa (eHoma. OCOOCHHOCTH XHMMHUYECKHX CBOWCTB (eHona. KauecTBeHHbIe
peakuuu Ha (enon. TokcuuHocTh (enosna. CrocoObl NOJAY4YEHUS M IMpUMEHeHHe (eHoa.
®enonpopMalberuaHas CMOIA.

KapOonunpHbIe COSTUHEHNS — NbICTUAB U KETOHBL. DJIEKTPOHHOE CTPOSHHE KapOOHUIBLHOM
rpymnmel. ['OoMonorndyeckue psasl  albIeTHAOB M KETOHOB, oOmas ¢opmyna, H30MEpHS U
HOMeHKJarypa. Pu3nyeckue CBOWCTBA ajb/IETHI0B U KETOHOB. XMMHUECKUE CBOICTBA aJIbJIETUAOB U
KETOHOB: peakluu npucoeauHeHus. OKUCIEHUE albJIeruoB, KaueCTBEHHbIE pEaKLUu Ha
anpaeruapl. CriocoObl MOMyYeHUs U TPUMEHEHHE alIbJICTHI0B H KETOHOB.

OAHOOCHOBHBIE TMpefeNbHblE KapOOHOBbIE KHUCIOTHL. (OCOOEHHOCTU CTPOEHHUS MOJIEKYJ
KapOOHOBBIX KuCJIOT. M3omepuss M HoOMeHKIarypa. @Du3nueckue CBONCTBA OJHOOCHOBHBIX
IpeJebHBIX KapOOHOBBIX KUCIIOT. BOJOpOJHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX KHCIOT.
XUMUYECKHUE CBOWCTBA: KHCIOTHBIE CBOMCTBA, PEAKIHA OSTepUPUKAIUH, PEaKIHH C YyJaCTHEM
YIJIEBOJOPOAHOTO  pamukana. (OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCHOTHL. [loHsiTHE O
MIPOU3BO/IHBIX KapOOHOBBIX KHUCIOT — CJOXHBIX 3(upax. MHoroobpasue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOMCTB HENpEIETbHBIX U apOMaTHUECKUX KapOOHOBBIX KHCIOT, TUKApOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHCIOT. [IpencraBurenn  BhICHIMX — KapOOHOBBIX  KHCJOT:
CTeapHHOBAsl, MAJbMUTUHOBAS, OJICHHOBAS, JIUHOLEBASL, TUHOIEH08As KUCTIOTHL. CIIOCOOBI TIOTY4YeHUs
Y IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upbl. 'omonornueckuii psna, obmas (opmyna, M3oMepuss U HOMEHKJIATYypa.
OuU3NYECKUE U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCIION U LIEJOYHOU Cpelie.

Kupsl. Crpoenue, ¢puanyeckue M XUMHUYECKHE CBOMCTBAa KHPOB: THUAPOJIN3 B KHUCIOH U
menoyHoi cpege. OcoOEHHOCTH CBOMCTB >KHPOB, COJEPKALIMX OCTATKU HENpPEIENbHBIX >KUPHBIX
KUCIOT. JKupsl B mpupoe.

MBUT4 KaK COJTM BBICIINX KapOOHOBBIX KMCIIOT, X MOIOIIEE ACHCTBHE.

OO6mass xapakrepucTuka yraeBonoB. Kraccudukamus yrieBogoB (MOHO-, JU- H
nojucaxapuzbl). MoHocaxapuabl: TJIOKO3a, (PYKTO3a, Tajakro3a, pubo3a, Ae30Kcupudosa.
dusnueckue CBOWCTBA M HaXOXKJeHHE B mpupojae. PorocuHTe3. XMMUUYECKHE CBOMCTBA TIFOKO3BI:
pEaKIHy ¢ y4acTHEM CITMPTOBBIX W abICTHIHOW TPYIII, CIIUPTOBOE W MOJIOYHOKHCIIOE OpOKEHHE.
[IpumeHeHHe TIIOKO3BI, €€ 3HAaYCHHWE B KU3HENEATEIILHOCTH opraHm3Ma. Jlucaxapuisl: caxaposa,
MaJIbTO3a M JaKTo3a. BoccraHaBmuBarolMe W HEBOCCTAHABIMBAIOLIME Jucaxapuibl. [ uapomus
nucaxapuioB. Haxoxaenue B mpupoje M mnpumeHeHue. [lonmcaxapuisl: Kpaxmani, TJIMKOT€H U
nemnono3a. CTpoeHre MakpoMOJIeKyJl Kpaxmaia, IIIMKOreHa M LEeUTio103bl. Pu3ndyeckue cBOWCTBa
KpaxMayia W HEJUTIOJI03bl. XUMHUYECKHE CBOWCTBA Kpaxmalia: THAPOJIN3, KadeCTBEHHAsl PEaKIus C



noJI0M. XMMHUYECKHE CBOMCTBA LIEUIIOIO03bI: THAPOIN3, NOTydeHUe YPUpoB 1etrono3sl. [lonarue
00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN ILIENK).

OKCIIEpUMEHTAJIBHBIE METO/bl HM3YyU€HHUs BEUIECTB M HX IPEBpAIICHUN: pPacTBOPUMOCTh
Pa3IMyYHBbIX CIMPTOB B BOJE, B3aMMOJEICTBHE ITaHOJIa C HATPUEM, OKHUCIEHHE 3TUIIOBOTO CIIMPTA B
aJIBJIETU]l Ha PAcCKaJI€HHON MEIHOW IPOBOJIOKE, OKMCIEHUE HTHJIOBOIO CIMPTa JUXPOMATOM Kajus
(BO3MOXXHO HCIOJB30BAHHWE BHJIEOMATEPUAIOB), KadeCTBEHHbIC pEaKIUM Ha ajabAeruinl (c
runpokcunomM auammuacepeodpa(l) u ruapoxcunom meau(ll)), peaknus rauuepuHa ¢ rUAPOKCUIOM
meau(ll), xumudeckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJICHCTBUE PacTBOpa IIIOKO3bI
c ruapokcuoM menu(ll), B3anmoneiictBue kpaxmaia ¢ HOJI0M, PELICHUE YKCIIEPUMEHTAIbHBIX 33134
o temaM «CrupTsl ¥ peHobl», «KapOoHoBbIe KUCIOTHL. CI0XKHbBIE 3(DUPBIY.

A3oTcoaep:kamye OpraHnyecKkre coeIMHeHusl.

AMUHBI — OpraH4YecKie Mpou3BOHbIE aMMuaka. Kiaccupukaus aMuHOB: anpaTHUECKUE U
apoMaTU4eCcKue; IMepBUYHbIE, BTOPUYHbIE M TpeTHuHble. CTpoeHHe Mojekysd, obmas ¢opmyina,
M30Mepusi, HOMEHKJIATypa U (pU3UUecKue CBOMCTBA. XMMHUECKOE CBOMCTBA aJln(paTHUECKUX aMUHOB!
OCHOBHBIE CBOMCTBA, aJIKWJIMPOBAHUE, B3AUMOJCHCTBUE IIEPBUYHBIX AMUHOB C a30TUCTOM KHCIIOTOM.
Conu anKuiaMMOHUS.

AHWIVH — IpencTaBUTENb aMUHOB apoMarudeckoro psaa. CrpoeHue aHuinuHa. B3aumnoe
BIMSIHME TPYII aTOMOB B MoJjieKyjie aHwiMHAa. OcoOEHHOCTHM XUMMUYECKUX CBOWCTB aHMIIMHA.
KagectBennsle peakiuu Ha aHWIMH. CrIOCOOBI MOTydeHHs U IPUMEHEHUE ann(aTHIecKuX aMHUHOB.
[TonydyeHnne aHWIMHA U3 HUTPOOEH3071a.

Amunoxkucnorel. Homenknarypa u uzomepus. OTAENBbHBIE NPEICTABUTENN 0-AMUHOKHUCIIOT:
IJINLIUH, anaHuH. Pusznuecknue CBOMCTBA aMHUHOKHUCIIOT. XMMHUYECKHE CBOMCTBA aMUHOKHUCIIOT Kak
aM(pOTEpHBIX OPraHUYECKUX COEIMHEHUM, peaklus MOJMKOHAECHCAllUU, 00pa30BaHHE NENTHIHOM
cBs3U. buonoruueckoe 3HaueHne aMUHOKUCIIOT. CUHTE3 U THAPOJIN3 MENTH/I0B.

benku xak npupojHble noauMmepsl. [lepBuyHas, BTopu4Has U TPETHYHAs CTPYKTYypa OENKOB.
XUMHUYECKUe CBOMCTBA OENKOB: THAPOJIU3, IeHATypalisl, KaueCTBEHHbIE PEAaKLIMU Ha OEJIKH.

DKcrnepuMeHTalIbHbIE METO/Ibl U3yUEHHS BELIECTB U UX IPEBPAICHUI: pacTBOpEHUE OEIKOB B
BOJIe, JleHaTypalusi O€lKOB TMpU HarpeBaHMM, LIBETHbIE pEaKIUM Ha OENIKH, pelleHne
OKCIIEPUMEHTAIBHBIX 3aJad M0 TemMaM «A30TCOAEpkKAIIUEe OPraHUYECKUE COENMHEHUs» U
«Pacro3HaBaHn€e OpPraHUYECKUX COCIUHEHUID.

BbicokomosiekysipHbIe COeJUHEHHUS.

OcCHOBHbIE TIOHSTUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpPHO€ 3BEHO, CTEIEHb MOJMMEPU3ALNU, CPENHAS MOJEKYyJIsApHass Macca. OCHOBHBIE METOJbI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEUHEHUH — MOJIMMEPU3ALINS U IOJUKOHICHC AL

[Tonumepnsle MmaTepuansl. [lnactMacchl (IOJMATUIIEH, MOJIMIIPOIUIIEH, MOJWBUHUIXIOPU,
MOJINCTUPOJI, TOIUMETHIMETaKpHIIaT, MOJUKApOOHAThl, MOJUATUIIEHTepedTanar). YTuiuzaus u
nepepadoTKa MIaCTHKA.

OmacToMepbl:  HaTypaJbHBIH  KaydyK, CHHTETHYECKME  Kaydyku  (OyTaIueHOBBIH,
XJIOPOIIPEHOBBIN, N30MPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

Bonokna: HarypanpHble (XJIOMOK, HIEPCTh, HIENK), MCKYCCTBEHHBbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpoH U JIaBCaH).

[Tomumeps! crenuanbHOrO HazHaueHUs: (TedIIoH, KeBJap, JJIEKTPOIPOBOIAIIME MOJIMMEPHI,
OuopasinaraemMbie IOJTUMEPHI).



DKCrepuMEHTAIbHbIE METOJbl HM3y4YeHHs BEIIECTB M HMX MPEeBpalICHHI: O3HaKOMJICHHE C
oOpa3uaMd TOPUPOIHBIX W  HCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, KaydyKoB, peILIeHUE
SKCIIEPUMEHTAJIBHBIX 331a4 10 TeMe «Pacro3HaBaHue IIACTMAcC U BOJIOKOH».

Pacuérnsle 3anaun.

Haxoxzaenue MoisekymisipHOi (GOpMyibl OpraHUYECKOrO0 COEIMHEHHUS MO MAacCOBBIM JOJISIM
AJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXJIEHUE MOJEKYJISIpHONH (OpMyIbl OpraHMYEeCcKOro
coeuHEeHHs 1o Macce (00BEMY) MPOIYKTOB CrOpaHHUs, IO KOJIMYECTBY BellecTBa (Macce, 00bEMY)
INPOAYKTOB PpEaKUUH W/WIM HCXOAHBIX BEUIECTB, YCTAHOBIEHHE CTPYKTYpHOH (POPMYIIBI
OpPraHMYECKOTO BEHIECTBA HAa OCHOBE €ro XMMHYECKHX CBONCTB WM CIIOCOOOB IONy4YeHUS,
OTpe/ieNICHUE JI0JIM BBIXO/a MPOIYKTA PEaKIMU OT TEOPETHUECKHU BOZMOKHOTO.

MexnpeaMeTHbIe CBS3U.

Peanuzanus MeXnpeIMETHBIX CBsS3€d IpPU M3yd4eHHUU opraHudeckol xumuu B 10 kiacce
OCYILIECTBIISIETCS Yepe3 UCIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTUN, TaK U MOHSITHH,
MPUHATHIX B OTAETBHBIX MPEAMETaX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmre ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SIBICHUE, HAyYHBIN (hakT, TUIIOTE3a, TEOPHUs, 3aKOH,
aHaJIu3, CUHTE3, KJIaccu(uKalys, Habo1eHne, U3MEPEHNE, SKCIIEPUMEHT, MO/I€/b, MOJIETUPOBAHUE.

®dwuszuka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYyJa, IHEPreTUUECKUNH YPOBEHB,
BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE BeIIeCTBA, (PU3MYECKHE BEIMYMHBI, €IUHUIIBI
U3MEpEHUs], CKOPOCTb, PHEPIUsl, Macca.

Buonorusi: kierka, OpraHu3M, 3KOCHUCTeMa, Omocdepa, MeTaboIu3M, HACIEACTBEHHOCTD,
aBTOTPO(MHBIM M TeTepoTpOdHBI THUI TUTaHUsA, OpokeHHe, (POTOCHUHTE3, IbIXaHHE, OCIKH,
YTJIEBOIbI, dKUPbI, HYKJICHHOBbBIE KUCIOTHI, (DEPMEHTHI.

I'eorpagusi: mosie3Hble UCKOMAEMbIE, TOILIIUBO.

TexHosorus: nuieBble MPOJYKThl, OCHOBbI PAallMOHAIBHOTO NHUTAHMS, MOIOIINE CPEACTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KJIACC

OBIIAS U HEOPTAHUYECKASA XUMUS

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTtaB aTOMHBIX sifep. XUMHUUYECKHI 3neMeHT. M3orombl. CTpoeHHE 3IEKTPOHHBIX
000IJI04eK aTOMOB, KBAHTOBBIE YHCIIA. DHEPreTUYECKHUE YPOBHH U MOAYPOBHH. ATOMHBIE OpOUTAIIH.
Knaccudukaius XUMAYECKHX DJIEMEHTOB (S-, P-, d-, f-amemenTsr). Pacnipenenenne 3J1eKTPOHOB 110
aTOMHBIM OpOUTANIAM. OJEKTPOHHBIE KOH(PHUTYpaIllMd aTOMOB SJEMEHTOB IMEPBOTO—YETBEPTOTO
MEePUOJIOB B OCHOBHOM U BO30YXJAEHHOM COCTOSIHHM, ODJIEKTPOHHBIE KOH(MUTYpali HOHOB.
DNEeKTpOOTPULIATETbHOCTD.

[lepnonnueckuit 3akoH u Ilepuogmueckas cucrtema xumudeckux dnemeHtoB J[U.
MenaeneeBa. CBA3b NEPUOIUUECKOTO 3aKOHA U [leproauyeckoil CuCTeMbl XUMUYECKHUX 3JIEMEHTOB C
COBPEMEHHOM TeopHuel CTPOEeHHs aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOMCTB XHWMHUYECKHX
AJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX M CIOKHBIX BEIIECTB MO TpyNNaM U mepuoiaMm. 3HaueHUE
nepuoanyeckoro 3akona J[.11. Menneneesa.

Xumudeckas CBsS3b. BHIBI XMMHUYECKOM CBS3HM. KOBAJICHTHAs, HMOHHAS, MeETaJLIMYeCKas.
Mexanu3mbl 00pa3oBaHUsl KOBAJICHTHOUW CBsI3U: OOMEHHBIM M JOHOPHO-aKIETITOPHBIA. DHEpPrusi u



JuIHA cBsA3U. 110IspHOCTD, HANPABIEHHOCTh U HACBHIIAEMOCTh KOBAJICHTHOM CBA3H. KpaTHbIe CBA3M.
Bonoponnas cBsizb. MeXMOJIEKYIIIpHBIE B3aUMOACUCTBHS.

BaneHTHOCTP 1 BaJIEHTHBIE BO3MO>KHOCTH aTOMOB. CBSI3b 2JIEKTPOHHOM CTPYKTYpbI MOJIEKYJI €
UX F€OMETPUYECKUM CTPOEHUEM (Ha IPUMEPE COEUHEHUH 37IEMEHTOB BTOPOTO NEPUOJIA).

IIpencraBieHne O  KOMIUIEKCHBIX — coenuHeHUsX. (CocTaB  KOMIUIEKCHOIO — HOHA:
KOMILIEKCOOOpa3oBareib, JIMIaHIbl. 3HAYeHHE KOMIUIEKCHBIX coenuHeHud. Ilonsatue o
KOOPJAMHALIMOHHON XHUMUHU.

BemecTBa MOJEKYISIPHOIO U HEMOJIEKYJIIPHOTO CTPOCHUSA. THUIIBI KPUCTAIUIMYECKUX PELIETOK
(CTpYKTYp) 1 CBOMCTBA BEIIECTB.

IlonsaTe o mucnepcHeIX cucreMax. McrtunHble pacTBopbl. IIpencraBieHue 0 KOJUIOMAHBIX
pactBopax. CriocoObl BeIpa)keHHsI KOHIIEHTPALMU PACTBOPOB: MaccoBasi J0Js BEIIECTBA B PAaCTBOPE,
MOJISIpDHAsE ~ KOHLEHTpauus. HacbllleHHbIE M HEHACBILIEHHBIE  PAaCTBOPBI, PacCTBOPUMOCTD.
Kpucrannoruaparsl.

Knaccupukanus M HOMEHKIATypa HEOPraHMYECKUX BellecTB. TpUBHAlbHbIE Ha3BaHMS
OTJIEJIBHBIX NIPEICTaBUTEIEH HEOPraHUYECKUX BELIECTB.

Knaccudpukanys XuMUYEeCKHX peakUui B HEOPraHMYECKOW M OPraHM4ecKOoW XUMHUU. 3aKOH
COXPAaHEHHs MAaCChl BELIECTB; 3aKOH COXPAaHEHMsI M IPEBpAIICHUsS SHEPIUU IIPU XUMHUYECKUX
peakuusx. TerioBsle 3heKTbl XuMHUECKUX peakuuil. TepMOXUMUUECKUE ypaBHEHHUS.

CKopocTh XMMHUYECKOW peakluy, €€ 3aBUCUMOCTb OT pa3inyHbIX (akTopoB. ['oMoreHHble u
reTeporeHHsle peakuuu. Katanns u kataan3aTtopsl.

OOparuMble U HeoOpaTHMBble peakuuu. XUMUYecKoe paBHoBecue. KoHCTaHTa XMMHUYECKOTO
paBHOBecHsl. DakTopbl, BIMAIOIIME HA IOJIO)KEHHE XUMHUYECKOTO DPABHOBECUSA: TEMIIEpaTypa,
JIABJICHUE U KOHLEHTPALMU BEUIECTB, y4acTBYOMUX B peakun. [Ipunnun Jle latense.

Onexktponutuueckas auccouuanus. CunbHble U cinadble  3yeKTpoiuThl.  CreneHb
mucconuanuu. Cpena BOJOHBIX PacTBOPOB: KHCJIOTHAs, HEUTpasbHas, Iueilo4yHas. BomopomHsblii
nokasarenb (PH) pactBopa. ['maponus coneil. Peakiiuu nonnoro ooMeHa.

OKHCIUTENbHO-BOCCTAHOBUTEbHBIE  peakiuuu. CreneHb okucieHus. OkuciauTens u
BOCCTAaHOBUTENb. [Ipomeccsl OKHCIEHMST M BOCCTAHOBIICHMs. BakHeWIINe OKUCIMTENN W
BOCCTAHOBUTENIU. MeTOJI 3JIEKTPOHHOT0 OasiaHca. DIEKTPOJIU3 PACTBOPOB U PACIVIABOB BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOABl M3YYEHHUs BEIIECTB M UX IPEBPALLEHUI: Pa3JIOKEHUE
IIEPOKCUJA BOJAOpOJAa B MPHUCYTCTBHM KaTaau3aropa, MOJAEIN KPUCTAUIMYECKHX PEHIETOK,
MIPOBEJICHUE peaKuii HOHHOTO 0OMEeHa, OIpeIeIeHNEe CPeibl pAaCTBOPOB C MOMOIUIbIO0 HH/IUKATOPOB,
U3yuyeHHe BIMSHUS pa3IM4YHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOH peakIMu M TOJO0XKEHUe
XUMHUYECKOTO PaBHOBECHS.

Heopranuyeckasi Xummus.

[Tonoxenne HemeraiuioB B Ilepmoandeckoil cucrteMe XHMHUYECKMX dieMeHToB JI.U.
MenneneeBa U OCOOEHHOCTHM CTpOEHHST HUX aToMoB. dusnueckue CBOHCTBA HEMETAJUIOB.
AnnoTponusi HeMeTaJUIoB (Ha IpuMepe KUCIIopoia, cepbl, hocdopa u yriepoaa).

Bogopon. Ilomyuenue, ¢usmyeckue M XUMHUYECKHE CBOWCTBA: pEaKUUU C METAJUIAMU U
HEMETaJUIaMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. [ Mapuapl. TOIUIMBHBIE 3JIEMEHTHI.

l'anorensl. Haxoxnaenue B mpupoje, crocoObl MOMy4YeHHs, (PU3MYECKHE M XUMHUYECKUE
ceoictBa. [‘anmoreHoBomoponbl. BakHellue KUCIOPOACOAEPKAIUE COCIUHEHUsS TaIOT€HOB.
JlabopatopHble U MPOMBIIIJIEHHbIE CIIOCOOBI MOTYYEHHs rajoreHoB. [IprMeHeHne rajloreHoB U ux
COCIMHEHU.



Kucnopon, o30H. JlabopatopHble W NPOMBIIUIEHHBIE CHOCOOBI TMOJIYYEHHUS KHCIOPOJa.
Ouznyeckue 1 XMMHUYECKHUE CBOICTBA U MPUMEHEHHE KUCTI0poia U 030HA. OKCHBI U TIEPOKCHUIBIL.

Cepa. HaxoxxaeHue B mMpHpoOJE, CIIOCOObI MOTy4eHUs, PU3NIECKUE M XUMHUUECKHUE CBOWCTBA.
CepoBognopon, cynbbhunasl. Oxcun cepbi(1V), okcun cepwi(VI1). CepHucras u cepHast KUCIOTHI H HX
cosi. OcOOEHHOCTH CBOMCTB CepHOM KUCTOTHI. [IprMeHeHue cepbl U €€ COeTMHECHUA.

Azot. HaxoxneHnue B mpupoje, crocoObl MoTyd4eHus, pu3ndyeckrue 1 XMMUYEeCKHe CBOMCTBA.
Ammuak, HUTpUABL. OKCHIBI a30Ta. A30THCTas M a30THAs KUCIOTHI M uUX cond. OcobeHHOCTH
CBOWCTB a30THOU KUCIOTHI. [IpMeHeHne a30Ta U ero coeAMHEeHU. A30THbIE y1OOpeHHUSI.

®ochop. Haxoxnenue B mnpupoje, CHOcoObl MoNydyeHus, (usndeckue M XUMHUYECKUE
cBoiictBa. ®ochunel u pochun. Oxcunbr hochopa, dhochopras kuciora u e€ conu. [Ipumenenue
dochopa u ero coenunenuit. @ochopHsie yaoOpeHHs.

VYraepon, HaXOXKACHUE B IpUpOAe. AJTOTponHbIe MoAupuKanuu. OU3ndecKkiue 1 XUMHYECKHUE
CBOMCTBA MPOCTHIX BEIECTB, 00pa3oBaHHbIX yriaepoaoM. Okcun yriepona(ll), okcun yriepona(lV),
yroiibHas KUCIOTa W €€ conu. AKTUBHUPOBAHHBIM yroib, aacopOuus. DymiepeHsl, rpades,
yriaepoaHsle HaHOTPYOkW. IIpuMeHeHHe NPOCTHIX BEIIECTB, OOpPA30BAHHBIX YIIIEPOAOM, U €ro
COCIMHECHU.

Kpemuuii. Haxoxaenwe B mpupone, CHocoObl MOJNy4eHUs, (PU3NYECKUE U XHUMHUYECKUE
cBoiictBa. Oxcun kpemuusi(l1V), kpemHHeBas KHCIOTa, CHIMKAaThl. lIpuMeHeHue KpeMHHsS U €ro
coequHeHunil. CTekI1o, ero MmojiyueHue, BUbI CTEKIIA.

[Tonoxxenue metawioB B llepuoguyeckoit cucrteMe XUMHUYECKHX 3JIEMEHTOB. OCOOEHHOCTH
CTPOCHHS SJIEKTPOHHBIX 000JI04eK aToMOB MeTauioB. OOmue (u3nuecKkue CBOICTBA METaJUIOB.
[Ipumenenue MetanoB B ObITY U TexHUKe. CIIJIaBbl METAILIOB.

DNEeKTPOXUMHUYECKUN psANl HaNpspKeHUd meTauioB. OOmme crnocoObl MOMYYEHUsT METAIOB:
TUIPOMETAUIYprisi, MUPOMETAUIYprusi, 3JaeKkTpoMeTamnyprus. [loHATHE O KOpPpO3UM METAJUIOB.
CriocoOblI 3alUTHl OT KOPPO3HUH.

Oo6mas xapakrepuctuka MetawioB |A-rpynmsl Ilepuoanueckoil cucTEMBl XUMHYECKHX
anemeHToB. HaTtpuil u kanuii: monydyenue, pu3sMueckue M XMMHUYECKHE CBOMCTBA, MPHUMEHEHHE
MIPOCTHIX BEIIECTB U UX COETMHEHUH.

Obmas xapaktepuctuka MetanmnoB |IA-rpynmsl [leprogudeckoit CHCTEMBI XUMUYECKUX
AJIEMEHTOB. MarHuii u Kanpluii: moiny4yeHue, (pu3nveckrue U XMMHYECKHEe CBOMCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX coenHEeHnH. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

AnroMuHui: monydeHue, (U3NYECKHEe M XUMHYECKHE CBOICTBa, NPUMEHEHHE IPOCTOrO
BEIIECTBA M €ro coeAuHeHuil. AMQOTepHble CBOICTBa OKCHJAa M THIPOKCHIA aTIOMHHUSA,
THJIPOKCOKOMITJIEKCHI aTFOMUHUSI.

OO6mas xapakTepucTuka MetamioB no0ounbIx noArpymnn (b-rpynmn) Ilepuoanueckoit cuctemsl
XUMHUYECKUX 3JIEMEHTOB.

Du3nyecKkue U XUMHUYECKHE CBOICTBA Xpoma U €ro coeauHeHuil. OKCHIbl U TUIPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl u aUXpOMAaThl, UX OKHCIHUTEIbHBIC CBOWCTBA.
[Tonyyenue u npuMeHEHUE Xpoma.

Ou3NYECKNEe U XUMUYECKUE CBOMCTBA MapraHiia U €ro CoeIMHEHN. BaxkHenmme coeTuHeHns
mapranna(ll), wmapranna(lV), wmapranna(VIl) wu wmaprannma(VIl). Ilepmanranat kamusi, ero
OKHCIIUTEIbHBIE CBOICTRA.

Ousnyeckue U XMMHUYECKHE CBOMCTBA jkejie3a M ero coeAuHeHuu. OKCuabl, THAPOKCUIBI U
conu xene3a(ll) u xeneza(lll). [lonydenne u npuMeHeHHe kKeje3a U ero CIIJIaBoB.



du3nyeckue U XMMUYECKHE CBOMCTBA Meau U e€ coeauHeHuil. [lomydeHne m nmpuMeHeHue
MeJU U €€ COCAUHEHUN.

[unk: momy4yenue, GU3MYECKHEe U XUMHUYECKUE CBOWCTBA. AM(OTEpHBIE CBOMCTBAa OKCHAA U
TUIPOKCHU/Ia IUHKA, THAPOKCOKOMIUIEKCHI IIMHKA. [I[puMeHeHNe IMHKA U €r0 COEMHEHUH.

DKCrepuMEHTAIbHBIE METO/bl M3YU€HUsl BEUIECTB M HMX IMPEBpallCHH: H3ydeHHe 00pa3lioB
HEMETaIlJIOB, TOpeHue cephl, ¢Gocdopa, xKeine3a, MarHusg B KUCIOPOJE, H3YUEHHE KOJUICKLIUU
«MeTamnel U CIJIaBbl», B3aUMOJACHCTBHE ILIEIOYHBIX M ILEIOYHO3EMENBHBIX METAIJIOB C BOJOM
(BO3MOKHO MCIIOJIb30BaHUE BUAECOMATEPUAJIOB), B3aMMOJCHCTBUE IIMHKA U JKejle3a C pacTBOpaMu
KHCJIOT M WIEJI0YEll, KAaYEeCTBEHHbIE PEAKLIUM HAa HEOPraHWYECKHE AaHWOHBI, KaTHOH BOJOpOAA U
KaTHOHBl METAJUIOB, B3aUMOJCHCTBUE T'MAPOKCHUIOB ATOMHUHMS U IIMHKAa C PAaCTBOPAMM KHUCIOT U
LIeJI0ueH, pelIeHUe dKCIIEpUMEHTANIBHBIX 3a/1a4 1o TemaM «l'amoreHsl», «Cepa U €€ coeIMHEHUN»,
«A30T U ¢ochop u MX coeguHEHUs», «MeTalIBl TJABHBIX HOATPyHI», «MeTtamuibl MOOOYHBIX
MOATPYIII.

XuMUA U )KU3Hb.

Pomes xumum B oOecrieyeHMHM YCTOWYHMBOTO pa3BUTHS uesioBeuecTBa. lIOHATHE O Hay4YHBIX
METOJIaX MO3HAHUS U METOJIO0JIOTMM HAay4dyHOro uccienoBaHus. HayuHble NpUHLMIIBI OpraHu3aluu
XUMHUYECKOTO MTpPOU3BOACTBA. [IpOMBINTIEHHBIE CIIOCOOBI TMONYYEHHUs BaKHEHIIMX BeliecTB (Ha
npuMepe NPOU3BOJACTBA aMMMaKa, CEPHOW KHUCIOTHI, MeTaHoina). [IpomblluieHHbIE CHOCOOBI
[IOJIyUEHUS METaUIOB M CIUIaBOB. XHMHUYECKOE 3arps3HEHHE OKpYXKarolled Cpeapl U €ero
nocyencTBus. Posib XxuMuu B 00€CII€UeHUH SHEPTeTUUECKOM 0€3011acHOCTH.

Xumusi U 300poBbe 4enoBeka. JlexkapcTBeHHble cpencTBa. IlpaBuna ucnosb30BaHUA
JIEKApCTBEHHBIX IIpenaparoB. Poib XUMUM B pa3BUTUU METULIMHBI.

XUMUsl TUIIM: OCHOBHBIE KOMIIOHEHTHI, NHILEBbIE 100aBKU. Poib Xxumuu B oOecriedeHUH
MUIIEBON O€30MaCHOCTH.

Kocmernueckue u mnapdromepHsle cpencrtBa. beitoBas xumus. [IpaBuna ©Oe3omacHOro
UCIOJIb30BAaHUS MpenapaToB OBITOBOM XMMHUU B MIOBCETHEBHON YKHU3HH.

XUMUS B CTPOUTENIbCTBE: BaXKHEHIIINE CTPOUTENbHBIE MaTEpHUaIbl (IEMEHT, OETOH).

XuMus B CeIbCKOM X03siiicTBe. OpraHnyeckue 1 MUHEpaJIbHbIE YA00pEHus.

CoBpeMeHHbBIE KOHCTPYKIIMOHHBIE MaTepHalibl, KPaCKU, CTEKJIO, KepaMuKa. Marepuansl ais
aneKTpoHUKU. HanoTexHomoruu.

Pacuérnsble 3anaun.

Pacuérbl: Macchl BelecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BELIECTBA, Macce
WM 00bEMY OIHOTO M3 YYaCTBYIOUIMX B pEaKIMH BELIECTB, MAacchl (00bEMa, KOIMYECTBA BEIIECTBA)
IPOAYKTOB PpEaKIUH, €CIM OJHO M3 BEIIeCTB HMeeT INpuMecH, Macchl (00b&Ma, KOIUYeCTBa
BELIECTBAa) MPOAYKTAa pPEaklMH, €CIM OJHO U3 BEIECTB JJaHO B BHJIE pacTBOpa C OIpeneiaEHHOU
MAaCCOBOM J0JIE paCTBOPEHHOIO BEUIECTBA, MACCOBOM JIOJM U MOJIIPHOM KOHIEHTPALMK BEIECTBA B
pacTBOpe, 10JIM BBIXO/A IPOAYKTA PEAKLIUU OT TEOPETUUECKH BO3ZMOXKHOIO.

Me:xnpeamMeTHbIE CBS3H.

Peanuzanus MexXnpeaMeTHBIX CBSI3ed MpH M3ydyeHUHU oOuieil u HeopraHmdeckod xumuu B 11
KJIacCe OCYIIECTBISIETCS Yepe3 MCMOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK U
MIOHATHM, IPUHATHIX B OTJEIbHBIX PEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOm1re ecTeCTBEHHO-HAYYHbIC TOHATHS: SIBICHUE, HAyYHBIN (hakT, TMUIOTE3a, TEOPHUs, 3aKOH,
aHaJlu3, CUHTE3, KJlacCuUKaLUs, NEPUOJNYHOCTb, HAOII0IeHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJIEIb,
MOJIEJIINPOBAHNE.



®duszuka: MaTepus, MUKPOMUDP, MAaKPOMHP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKUN YpOBEHb, BEIECTBO, TEJIO, 00BEM, arperaTHoOe
COCTOSIHME BEIECTBA, WJCAIBHBIN ra3, (U3NYCCKUE BEIWYUHBI, CIUHUIBI U3MEPECHHS, CKOPOCTH,
JHEpPrus, Macca.

buonorus: kierka, opraHumsM, OJKocucTeMma, Ouocdepa, MeTaboIu3M, MaKkpo- U
MUKpPODJIEMEHTBI, OCJKH, KHUPbI, YIJIEBOJbl, HYKIECHHOBBIC KHUCIOTHI, (EPMEHThl, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpadus: MuHEpasbl, TOPHBIC TIOPOJIBI, ITOJIE3HBIE HCKOITAEMEBIE, TOTLINBO, PECYPCHI.

TexHonorus: XuMHYECKass MPOMBIIUIEHHOCTb, METaJUIyprus, CTPOUTEIbHBIE MaTepHabl,
CEJIbCKOXO3SIICTBEHHOE  MPOU3BOJCTBO,  MHILEBas  IMPOMBIIUICHHOCTh,  (papMarieBTHUECKas
MIPOMBIIIIIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKUX MpPEnaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepuasoB, JEKTPOHHAS TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 XUMHWN
HA VI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIEI'O ObPA30OBAHIMA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBMHM C€ CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
PE3yIbTaTOB OCBOCHUS MpeaMeTa «XUMUs» Ha YPOBHE CPEIHEro 0o0Iero oopa3oBaHUs BBIICIICHBI
CJIEYIOIINE COCTABIISIONINE: OCO3HAHUE O0YUYAIOIIMMHUCS POCCHICKON TPasKJaHCKON UICHTUIHOCTH;
TOTOBHOCTh K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH M CAMOOIIPEACIICHUIO; HAIMYUE MOTUBALMH K
00y4eHHI0; TOTOBHOCTh M CLIOCOOHOCTH 00YUaIOIUXCsl PYKOBOICTBOBATHCS IPUHATHIMU B 00IIECTBE
npaBujIaMM W HOpMaMHu TIIOBCACHUA; HAJIUYNUC MIPAaBOCO3HAHMA, 9KOJIOTHUYECKOM KYJbTYPBHI;
CII0OCOOHOCTH CTaBUTH CJIN U CTPOUTH JKU3HCHHBIC ITJIaHbI.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MpeAMeTa «XHUMHUS» OTpaxarT cHOopMHPOBAHHOCTH
OTbITa TO3HABATEIHHOW M TMPAKTUYECKOM IESATENbHOCTH OOYYaIOIIMXCS B IPOLIECCe peanu3alun
00pa30BaTeILHON JICATSIIEHOCTH.

JIMYHOCTHBIE PE3YyNbTaThl OCBOCHUS MpeaMera «XHUMHS» OTPaKaloT CHOPMUPOBAHHOCTH
OTbITa TMO3HABATEIHHOW M MPAKTUYECKOW IEeSATENbHOCTH OOY4YaloIIMXCs B IMpOLecCe peann3aluu
00pa30BaTeNbHON IEATEIbHOCTH, B TOM UHCIIE B YaCTH:

1) rpaskaaHCKOro BOCIIUTAHUS:

OCO3HaHHUs OOYyYarOUIMMHCS CBOMX KOHCTHUTYLUMOHHBIX IIPaB U OOS3aHHOCTEW, YBAXKEHUS K
3aKOHY U MPaBONOPAJIKY;

MPEACTABICHUSI O COLMAIbHBIX HOPMAaxX W MPAaBWIAX MEXIMYHOCTHBIX OTHOIICHWI B
KOJUIEKTHUBE;

TFOTOBHOCTH K COBMECTHOM TBOPYECKOW MIESTENHOCTH IPHU CO3JaHUM Y4E€OHBIX MPOEKTOB,
pelIeHnr yueOHbIX U MO3HABATENbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMATh ¥ IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI IPYTUX MpU
AHAJIN3EC PA3JIMYHBIX BUIOB yqe6H0171 JACATCIIbHOCTH,

2) IaTPMOTHYECKOT0 BOCIINTAHMS:

LIEHHOCTHOTO OTHOILIEHUS K UCTOPUUYECKOMY U HAyYHOMY HaCJIEJUI0 OT€YECTBEHHON XUMHMH;

YBa)KEHHsI K IPOLIECCY TBOPUECTBA B 00JIACTH TEOPUU M MPAKTUYECKOTO MPHUIIOKEHUS XUMUH,
OCO3HAHUA TOr'0o, 4YTO AAHHBLIC HAYKW €CTb PE3YJabTaT IJIIHUTCIbHBIX Ha6J'IIOI[CHI/II\/'I, KPOIOTJIMBBIX
OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpyda y‘IéHI)IX " IPAaKTUKOB,

WHTEpeca U T03HaBaTeNbHBIX MOTHBOB B MOJIYY€HUHU U TIOCTEAYIOIIEM aHaan3e HHPOpMaIuu O
NIEPEIOBBIX JOCTH)KEHUAX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

HPAaBCTBCHHOI'O CO3HAHUS, STHUYCCKOI'O IMMOBEACHU,

CIIOCOOHOCTH OIIEHWBATh CUTYAIlUH, CBSI3aHHBIE C XUMHUYECKHMH SIBICHUSIMH, U TPHUHUMATH
OCO3HaHHBIE PEIICHNUs, OPUEHTUPYSICh HA MOPAIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

T'OTOBHOCTH OII€HHUBATh CBOE IMOBCACHHUE W TIIOCTYIIKKM CBOHUX TOBapHHIeﬁ C HOSI/II_[I/Iﬁ
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEICTBUN ITOCTYIIKOB;

4) popMupOBaAHMSA KYJbTYPHI 310POBbSI:

MOHMMaHMs IIEHHOCTEH 310poBOro M 0Oe3omacHoro obOpa3za >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37]0POBbIO;



coOJroIeHusI TTpaBuil 0€30MMacHOr0 OOpaIeHuUs C BEIIECTBAMH B OBITY, TTOBCEIHEBHOMN JKU3HU,
B TPYZOBOH AEATEIbHOCTH;

MMOHMUMAHHUS [IEHHOCTH MTPABIJI MHANBUIYAIBHOTO U KOJUICKTUBHOTO 0€30MaCHOTO MTOBE/ICHUS B
CUTYALUIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUsS TIOCICJACTBUA W HENPHUATUS BPEAHBIX TNPUBBIUEK (YIMOTPEOJCHUS aJTKOTOJIs,
HapKOTUKOB, KypeHHs);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHKATHBHOW  KOMIICTGHTHOCTH B  y4eOHO-UCCIICJIOBATEIBCKON  JIEATEIBHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUIAX JEIATCIBHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4YacTH€ B PEUICHHMM NPAKTHYECKUX 3aJa4 COLHUAIbHOMN
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUIECKOMY U3YUEHHUI0 MPOGECCHI Pa3IndHOrO poja, B TOM YKCIIE HA OCHOBE
MPUMEHEHUS MPEAMETHBIX 3HAHUHN 110 XUMUU;

YBaXE€HUS K TPYLY, JIIOASIM TpyAa U pe3yjbTaTaM TPYJOBOU 1€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYAJbHOW TPACKTOPHH OOpa3oBaHUs, Oymayiien
npodeccuu W pearm3anuyd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00IIECTBA;

6) 3K0JI0rM4ecKOro BOCIMTAHMSI:

9KOJIOTUYECKH 1EJIECOO0PA3HOTO OTHOMIICHUS K NPHUPOJE KaK HCTOUYHHUKY CYIICCTBOBAHUS
’KM3HHU Ha 3emie;

MMOHUMAaHUS TJ00aJLHOTO XapakTepa AKOJIOTHYECKHUX MPOoOJIeM, BIUSHUS SKOHOMHYECKHX
MPOIECCOB Ha COCTOSIHUE MTPUPOAHOMN M COLIMATILHOM Cpebl;

OCO3HAHUsI HEOOXOJMMOCTH HCIOIb30BAHUS JOCTHXKEHUM XUMHH IS PEIICHUS BOIPOCOB
pPalMOHAIBHOTO MPUPOIOTIOIH30BAHUS;

AKTUBHOTO HEMNPUATUSA JEUCTBUI, NPUHOCAILIUX BpEJ OKPYKAIOIIEH NPUPOJHON cpene,
YMEHHSI TPOTHO3UPOBATh HEOIArOMPUATHBIE JKOJIOTUYECKUE TOCIEICTBUS MPEaIPUHUMAEMBbIX
JNENUCTBUN U NPEAOTBPALATh UX;

HaJU4Usl PA3BUTOTO OSKOJOTUYECKOTO MBIIUICHHS, DJKOJIOTHYECKOM KYJIBTYphI, OIBITA
NESATEIbHOCTH  SKOJOTMYECKOM  HANpaBIIEHHOCTH, YMEHHS  PYKOBOJCTBOBATHCS HUMH B
MO3HABATENbHON, KOMMYHUKATUBHOW U COIMANBHON MpPaKTHUKE, CMIOCOOHOCTH M YMEHHS aKTHBHO
MPOTUBOCTOATH UJICOJIOTHH XeMo(oouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY VYpPOBHIO pa3BUTHUS HAayKd U
OOIIIECTBEHHOH MPaKTUKH;

MOHUMAHUS CHeUU(PUKA XUMUU KaK HayKd, OCO3HaHUs €€ poiad B (POPMUPOBAHUU
paIMOHAIBFHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IEJIOCTHOTO TMPEICTaBICHUS 00 OKPYKaIoIIeM
MHUpE KaK O €IMHCTBE MPUPO/IbI U YEJIOBEKA, B MO3ZHAHUM MPUPOIHBIX 3aKOHOMEPHOCTEN U PEIICHUH
po0JieM COXpaHEeHHsI IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0CO00M 3HAYUMOCTH XHMHUHU [IJI1 COBPEMEHHOW IHMBWIM3allUUA: B €€
IYMaHUCTHYECKON HaIIPaBIEHHOCTH M Ba)XXHOM pOJM B CO3/JaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIbTYpPbI, B PEHICHUH TIOOAIBHBIX MPOOJIeM YCTOWYHBOTO Pa3BUTHs YEIIOBEUECTBA — CBHIPHEBOM,
SHEPreTHYECKOH, MUIEBON U IKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, 00eCTIeUeHUN
YCJIOBHH YCIIEITHOTO TPy M YKOJIOTHIECKH KOM(DOPTHOM JKU3HU KAXKIOTO YjIeHa OOIIECTBA;



€CTECTBECHHO-HAYYHOM  I'PDaMOTHOCTH: IIOHMMaHMs  CYOIHOCTH  METONOB  IIO3HAHUA,
UCIOJb3yEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh IOJIy4aeMble 3HAHUS s
aHaJIn3a U OOBSCHEHUS SIBICHUH OKPYKAIOLIEr0 MUpA U IMPOUCXOASIIUX B HEM U3MEHEHUHN, YMEHMUSI
7enaTb 0OOCHOBAHHBIC 3aKJIIOUCHHS Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C LIEIIBbIO
IIOJIy4€HUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCII0JIb30BaTh XUMHUECKUE 3HAHUS AJI pelleHHs NpoOseM B
pealbHBIX KU3HEHHBIX CUTYaLHsIX;

MHTEPECa K MO3HAHUIO, UCCIICN0BATENbCKON AEATCIIBHOCTH,

TOTOBHOCTH M CHOCOOHOCTH K HENpEephIBHOMY O00pa3oBaHMIO U €aMOOOpa30BaHUIO, K
aKTUBHOMY IIOJyYEHHIO HOBBIX 3HaHUH 110 XUMHUH B COOTBETCTBHUM C )KHU3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM Tpy/a B pasjInuHbIX chepax npodeccuoHanbHON A TEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3yJbTaThl OCBOCHHS MPOTPaMMbI [0 XUMHUH Ha YPOBHE CPEIHEr0 00IIero
o0pa3oBaHMs BKIIOYAIOT:

3HAYUMBIC JIs1 (1)OpMI/Ip0BaHI/I$I MI/Ip0BO33p€HI/I$I O6y‘~IaIOHII/IXC$I MC)KI[I/ICIII/IHJII/IHapHI)IC
(MeXmpeMeTHBIC) OOIICHAYYHBIC MTOHSTHUS, OTPAXKAIIINE IIEIIOCTHOCTh HAYYHOW KapTUHBI MUpPaA U
crienu(UKy METOIOB IO3HAHMSI, HCIOJIb3YeMbIX B €CTECTBEHHBIX Haykax (Marepus, BEIIECTBO,
SHEpPTHUsl, SIBJICHUE, MIPOIIECC, CUCTeMa, HAyYHbIN (DaKT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICJIOBaHKE, HAOIOICHUE, U3MEPEHUE, SKCIICPUMEHT U JIPYTHC);

YHUBEpCaJbHbIC Y4eOHbIC NEHCTBHs (IIO3HABATEIIbHBIC, KOMMYHUKATUBHBIC, PETYJIATUBHBIC),
obecrieunBaroe GOpMHPOBaHUE (YHKIMOHATIBHONH TPAMOTHOCTH W COLMAIBHOW KOMIICTCHIUH
o0yJaromuxcs;

CIIOCOOHOCTH o0yJaronmxcs HCIOJIL30BATh OCBOCHHEIE MEXIUCIUTIITHHAPHBIE,
MHUPOBO33PEHUYECKNE 3HAHUSI U YHUBEPCAJIbHbIE YUeOHbIE JEMCTBYS B I03HABATEILHON U COLIMAIBLHON
MIPAKTHKE.

MertanpeaMeTHbIe  Pe3yNbTaThl  OTPAKAIOT  OBJAJCHHE YHUBEPCAJIbHBIMH  YUCOHBIMH
II03HAaBaTCJIbHBIMU, KOMMYHI/IKaTI/IBHI)IMI/I nu peFYHﬂTI/IBHBIMI/I Z[eflCTBHfIMH.

Ilo3naBaTebHBIE YHMBEPCAJIbHbIE YUeOHbIe 1eiCTBUS

1) 6a30BbIe JIOTHYECKHE 1eHiCTBHA:

CaMOCTOSITENIbHO  (hopMynupoBaTh U aKTyaJU3UpoBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeNeNsaTh LeNU JACSITENbHOCTH, 3aJaBas NapamMeTpbl M KPUTEPUU HX JOCTHUKEHUS,
COOTHOCHUTB PE3YJIbTATHI ACSITEIBHOCTU C OCTaBICHHBIMHU LIEJISIMU;

HCIIOJIB30BaThb IIpU OCBOCHUU 3HAHUH HpI/IéMBI JIOTUYECKOT'O MBIIIJICHUA: BBbIACISATH
XapaKTCPHBIC IMPU3HAKN HOHATHH u YCTaHaBJIMBATh nux B3alMOCBA3b, HCII0Jb30BATh
COOTBETCTBYIOIINE TOHATHUS /U OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBIICHHI;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KIIaCCU(UKAIIMY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHaBJIMBATE NPUINHHO-CICACTBCHHBIC CBA3U MCKIY N3YUACMbIMU SABJICHUAMMU,

CTPOUTH JIOTHUYCCKHUE PACCYKIACHUA (I/IHHYKTI/IBHBIe, JACAYKTHUBHBIC, I10 aHa.]'IOl"I/II/I), BBISABJISATH
3aKOHOMEPHOCTH W TPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (HOPMYIHPOBATH BHIBOJIBI U
3aKJIIOYEHUS;



IPUMEHATh B IPOLECCE MO3HAHUS HCMONb3YeMble B XUMHHM CHUMBOJHMYECKHE (3HAKOBBIE)
MOJIeJIU, MPeoO0pa3oBbIBATE MOJIEJIBbHBIE MPEACTABICHUS — XMMUYECKMH 3HAaK (CMMBOJ) JIEMEHTA,
XUMUYecKas Gopmyia, ypaBHEHHE XUMUYECKON peaKIuy — IPU PEIICHUH YIeOHBIX MO3HABATEIbHBIX
U NOPAaKTUYECKHMX 3a]a4, IPUMEHATb Ha3BaHHbIE MOJENbHbIE TNPEJCTABICHUS JUIsl BBISBICHUS
XapaKTePHBIX MPU3HAKOB U3y4aeMbIX BELIECTB M XUMHUECKUX PEaKLUH.

2) 0a3oBble HCCJIeA0BaTeIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHUS BEILIECTB U XUMHUECKUX PEaKLIUi;

dopmMynMpoBaTh LENM M 33Ja4d  HCCJIEIOBAHUSA, HCIOJb30BATH IIOCTABJICHHBIE U
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA IO3HAHUSA U OCHOBBI JUIS
(bopMHpPOBaHUS THIIOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BJIaJIETh HAaBBIKAMM CAMOCTOSITEJILHOTO IUIAHUPOBAHMSI M IIPOBEIEHUS YUYEHHUYECKHX
HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOMIONATh 32 XOAOM IpoIecca, CaMOCTOATEIHHO
IIPOTHO3UPOBATh €ro pe3yibTar, (OpMyIHpoBaTh OOOOLIEHUS U  BBIBOJbl OTHOCHTEIBHO
JOCTOBEPHOCTH PE3yJIbTATOB MCCIIEJOBAHUS, COCTaBIATh OOOCHOBAaHHBIK OTUET O MPOJEIaHHON
pabore;

pHOOPETATh OIBIT YYCHHUECKOW NCCIIEAOBATENLCKON U TPOSKTHOM EATEIIEHOCTH, MPOSBIISTH
CIIOCOOHOCTh M FOTOBHOCTb K CaMOCTOSTEIIbHOMY IOMCKY METOJIOB PELIeHMs MPAKTUYECKUX 3a/ad,
IPUMEHEHMIO Pa3JInYHbIX METOA0B O3HAHUS.

3) padora ¢ unopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHHKAX HMH(DOpMAIUK (HAyYHO-TIOMYJISIpHAS JIUTEpaTypa
XMMHUYECKOIO COJIepKaHMsl, CIpaBOYHble ImocoOus, pecypcsl IHTepHeTa), aHaJIW3UPOBATh
MHGOPMALIMIO PA3JIMYHBIX BUAOB U (OPM IpEeCTaBICHUS, KPUTUUECKU OLIEHUBATh €€ JOCTOBEPHOCTh
1 HEMPOTUBOPEUYUBOCTH;

dbopMyIHpOBaTh 3ampoChl M TMPUMEHATh pa3IUYHBIE METOABI TPU TOUCKE M OTOOpe
nHpopManuu, HeOOXOJUMOM [T BBIMOJIHEHHS YYeOHbIX 33/1au ONpPeeIEHHOIO THIIA;

npUoOpeTaTh OMBIT HCIOJIB30BaHUS HH()OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPAaTh ONTUMAIbHYIO (OpMy MpelncTaBiIeHHUs HHPOpMALUHU (CXEMBI,
rpaduKu, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

HCIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEICTBA IpU padoTe ¢ XUMUYECKOH MHpOopMaruei:
MPUMEHSTh MEXIpeIMeTHbIe ((U3MYecKue M MaTeMaTU4YecKue) 3HaKh U CHUMBOJIBL, (HOPMYIIHI,
ab0peBHaTypbl, HOMEHKJIATYpY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIATHOCTH.

KomMyHuUKaTHBHBIe yHHBepcalbHble Y4eOHbIe qelicTBHA:

3a/1aBaTh BOMPOCHI 1O CYIIECTBY 00CYKIAEMOM TEMBI B X0JI€ TUAJIOTa W/ WU JUCKYCCHUH,
BBICKa3bIBaTh UACH, (bOpMyJ'IHpOBaTB CBOH Hpe,ZIJ'IO)KeHI/ISI OTHOCHUTECIBHO BBIITIOJIHCHUS
MPEeJI0KEHHOM 3a/1a4u;

BI)ICTYHaTI) C HpeseHTauHeﬁ peSYJ'IBTaTOB HO3HaBaTeJ'H>HOI71 JCATCIIBHOCTH, HOJ'Iy‘IeHHI)IX
CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMU IPU BBIOJIHEHUH XUMHUYECKOTO SKCIEPUMEHTA,
MPAKTUYECKOW pPabOTHI MO HMCCIEAOBAHUIO CBOWCTB HM3y4aeMBIX BEIIECTB, peaau3alliid y4eOHOTO
MpOeKTa, M (OPMYIHPOBATH BBIBOJLI IO PE3yJIbTaTaM TMPOBEAEHHBIX HCCIEAOBAHUN TyTEM
COTJIaCOBAHUS MO3UIIMHA B XO€ OOCYKIEHUS U 0OMEHAa MHEHUSIMH.



PeryasitTuBHble yHHBepcaibHble yUeOHbIE 1eiiCTBUS:

CaMOCTOSITENILHO I[UJIAHUPOBATh M OCYIIECTBISTH CBOKO IMO3HABATENBHYIO JESITEIHLHOCTD,
ompenensas e€ LeNMM M 3aJaud, KOHTPOJMPOBATH U 1O Mepe HEO0OXOAMMOCTH KOPPEKTUPOBATH
npeJyUlaraeMblii  AITOPUTM JICWCTBUH TPU BBIIIOJHCHUW YYEOHBIX M HCCIEIOBATEIILCKUX 3aad,
BBIOMpaTh HambOosiee dPPEKTUBHBIA CIOCOO WX PEIICHHUs] C y4E€TOM IOJTYYEHHUsS HOBBIX 3HAHHUH O
BEIIECTBAX U XUMHUYECKUX PEAKIIUAX;

OCYILECTBIISITH CAMOKOHTPOJIb ACATEIBHOCTHA Ha OCHOBE CAMOAHANIN3a U CAMOOLICHKH.

NPEJAMETHBIE PE3YJIbTATBI

[IpenmeTHbie pe3yabTaThl OCBOCHHUS MPOrpaMMbl MO0 XMMHU Ha YrIIyOJEHHOM YpOBHE Ha
YpOBHE CpeaHero oO0mero oOpa3oBaHMs BKIIOYAIOT crenuduueckue Juisi y4eOHOro mpeaMera
«XUMHUS» HAydHBIC 3HAHUS, YMEHUS W CIOCOOBI JEHCTBUI TIO OCBOCHHIO, HHTEPIPETAIUU U
peoOpa3oBaHUIO0 3HAHWMA, BUBI JEATEILHOCTU IO TOJYYCHHUIO HOBOTO 3HAHHS W TPUMEHCHHUIO
3HAaHUI B pa3IMYHBIX YUCOHBIX CHUTYAIIHSX, & TAK)KE B PEaTbHBIX KU3HCHHBIX CHTYAIUsAX, CBA3aHHBIX
¢ XuMHuel. B mporpamme 1mo XuMHuM TTPEIMETHBIC PE3yIbTaThl IPEICTABICHBI 10 TOJaM H3yUYeHUSI.

10 KITIACC

[IpeameTHbie pe3ynabTaThl OCBOEHUA Kypca «Opranuyeckast XUMHs» OTPAKAIOT:

c(OPMHUPOBAHHOCTH TPEACTABICHUI: 0 MECTE W 3HAYCHHH OPTaHWYECKOW XMMHH B CHCTEME
€CTECTBEHHBIX HAayK W €€ poJii B 00ECIEUEHHH YCTOMUYMBOTO PA3BUTHUS YEIOBEYECTBA B PEIICHUU
mpo0JieM SKOJNOTUYECKOW, SHEPreTUYeCKOW M TMHINEeBON Oe30MacHOCTH, B Pa3BUTHH MEAMIIMHBI,
CO3/IaHUM HOBBIX MAaTE€pPUAIOB, HOBBIX HCTOYHHUKOB DJHEPIUH, B OOECHEUYEHUU PAIMOHAIBLHOTO
MIPUPOJIOTIONB30BaHus, B (DOPMUPOBAHUH MHUPOBO33PEHHUSI U OOIIEH KyJIbTYphl UEJIOBEKA, a TAKKe
9KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3JI0POBBIO U IPUPOJIHOM Cpere;

BJIAJICHUE CUCTEMOIM XUMHYECKUX 3HAHUMN, KOTOPAast BKIIOYAET: OCHOBOIIOIATAIOIINE OHITHS —
XMMHYECKHI 3JIEMEHT, aToM, PO M 3JeKTPOHHAas 000J0YKa aroma, S-, P-, O-aToMHBIC OpOUTAIIH,
OCHOBHO€ M BO30YXJAEHHOE COCTOSIHHS aToMa, THOpUIU3AIUs aTOMHBIX OpOUTasel, HOH, MOJIEKYJa,
BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEIIBHOCTD, CTETICHh OKUCIICHUS, XUMUYECKAs CBSA3b, MOJIb, MOJISIpHAS
Macca, MOJIIPHBIA 00BEM, YIIEpOJHBIN CKeNeT, (YHKIIMOHANbHAS TPYINa, PaauKall, CTPYKTYPHbBIE
dbopMyIbl (pa3BEPHYTHIE, COKpPAIIEHHBIE, CKETIETHBIE), U30MEPUS CTPYKTYpHAs U MPOCTPaHCTBEHHAS
(reomeTpuyecKasi, ONTHUYECKas), HU30MEpPbI, TOMOJOTHYECKUM PsJi, TOMOJIOTHU, YTJIEBOJIOPOIHI,
KHCIIOPOJI- U a30TCOJEp)KAlLe OpPraHMYECKHUE COEJIMHEHHS, MOHOMEp, IOJUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYISPHBIE COCTUHEHUS; TEOpUH, 3aKOHBI (mepuonuueckuit 3akoH J[. U.
MeneneeBa, Teopusi CTPOCHHS opraHndeckux BeniecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHS] MacChl
BEIIIECTB, 3aKOH COXPAaHEHMs] W TPEBPAIICHHUS DSHEPrHM TMPU XUMHUUYECKHX PEaKIHUsX),
3aKOHOMEPHOCTH, CUMBOJIMUECKHUH SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JICKAIMEe B OCHOBE
MMOHMMAaHHUS TMPUUYMHHOCTH U CHUCTEMHOCTH XUMMYECKHMX SIBJICHUH; MPEICTaBICHUS O MEXaHU3Max
XUMHUYECKUX PEaKUUU, TEPMOJIMHAMUUECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKaHUs, O
B3aMMHOM BIIMSIHHHM aTOMOB M TPYIIIT aTOMOB B MOJICKYJIax (MHIYKTUBHBIA U ME30MEPHBIN 3D PEKTHI,
opuentantel | m |l poma); dakTomormueckue CBEAEHUS O CBOMCTBaxX, COCTaBe, IMOJIYyYEHUU W
0€30MacHOM HCIOJIb30BaHUM BAXKHEUIIMX OPraHWYeCKUX BEHIECTB B OBITY U TMPaKTHUUECKOM
NeSITeIbHOCTH YeIOBeKa, OOIIMX HAYYHBIX MPUHIIUINAX XUMHUYECKOTO MPOW3BOJCTBA (HA MpUMeEpe
MPOM3BOJICTBA METAHOJIA, TTepepaboTKu HEPTH);



c(OpPMUPOBAHHOCTh YMEHUI: BBISBIATH XapaKTepHbIe MPU3HAKU MOHATHH, yCTaHABIUBATh MX
B3aMMOCBS3b, HCIIOJb30BaTh COOTBETCTBYIOLIUE IOHATUS HpPU OMNUCAHMM COCTaBa, CTPOCHUS U
CBOWCTB OPraHMYECKUX COCUHECHUN;

c(OPMHPOBAHHOCTH YMEHUIA:

UCIOJIb30BAaTh XUMUYECKYIO CHMBOJIMKY I COCTaBIICHUS MOJEKYJSPHBIX U CTPYKTYpPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) POPMYI OPraHNYeCKUX BEIIECTB;

COCTABIISITh YPABHEHUSI XMMHYECKUX PEAKIMA M PAaCKphIBaTh WX CYIIHOCTh: OKHUCIHTEIBHO-
BOCCTAHOBUTEINIBHBIX PEAKIMHA IOCPEJCTBOM COCTABJICHHUS JJIEKTPOHHOTO OanaHca 3THX PEaKIHH,
peaxkuuii HFOHHOTO OOMeHa MyTEM COCTABJICHUS UX MOJHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHHIA;

M3rOTABIIMBATH MOJIENIM MOJIEKYJI OPraHHMYECKUX BELIECTB Ul WILTIOCTPALUU UX XUMHUYECKOTrO
Y TIPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHMMU: YCTAHABIMBATH NPHUHAICKHOCTh H3YYCHHBIX OPraHUYECKUX
BEIECTB 10 UX COCTaBy U CTPOCHUIO K OMpENeIEHHOMY KIIAacCy/TpyIllie COeIWHEHUH, aBaTh UM
Ha3BaHMs 10 cucreMatudeckoi HomeHkiatype (IUPAC) u npuBoauTh TpUBUAIbHBIC HA3BAHUS AJIS
OTHCNBHBIX TPEICTABUTEICH OPraHUYECKUX BEIISCTB (ITHJICH, AaleTUJICH, TOJYOJ, TJIMIEPHH,
STHJICHIJIMKOJb, (PEeHOI, (HOpMabIETHA, aleTalbJIeTHA, aleTOH, MypaBbHUHAs KHUCIIOTa, YKCyCHas
KHCIIOTa, CTE€apUHOBAas, OJEHMHOBAs, NAJIbMUTUHOBAS KHUCIOTHI, TJIMIMH, alaHWUH, MAalbTO3a,
bpyKTO3a, aHUIIMH, AUBUHIII, H30TIPEH, XJIOPOIIPEH, CTUPOI U APYTUe);

C(OPMHPOBAHHOCTh YMEHHUS ONPEACNATh BHJ XUMHYECKOW CBS3M B OPraHUYECKUX
COeMHEHUX (KOBAJICHTHAS M NOHHAS CBSI3b, G- U M-CBSI3b, BOJAOPO/IHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHHSI TPHUMEHATH TOJOXKEHHS TEOPUU CTPOCHUS OpPraHUYECKUX
BemiectB A. M. BbytnepoBa [isi 0OBsICHEHHsI 3aBUCMMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHI XapaKTEPH30BATh COCTAB, CTPOCHHE, (PU3MUECKUE U XUMHUECKUE
CBOMCTBA TUMHUYHBIX IMPEJCTABUTENCH pPA3IUYHBIX KJIACCOB OPraHWYECKUX BEUIECTB: AJIKAHOB,
IIUKJIOAIKAHOB, aJKEHOB, aJKa/JHMEHOB, aJKUHOB, apOMAaTUYECKUX YIJIEBOJOPOJIOB, CIIUPTOB,
QIBJICTH/IOB, KETOHOB, KapOOHOBBIX KHCIIOT, TIPOCTHIX M  CJIOXHBIX J3(QHUPOB, IKUPOB,
HUTPOCOEIMHEHU M aMHUHOB, aMHHOKHCIIOT, OEJKOB, YIJIEBOAOB (MOHO-, M- M TOJHCAXapHIOB),
WLTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEX/ly HUMU YPAaBHEHUSIMU COOTBETCTBYIOIINX XMMUYECKUX
PEaKIMii ¢ UCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYII;

cOPMHPOBAHHOCTh yMEHHUS TIOATBEP)KIATh HA KOHKPETHBIX MpPHUMEpax  XapakTep
3aBHCUMOCTH PEAKIIMOHHONW CIIOCOOHOCTH OpPTaHWYECKHX COEIWHEHHH OT KpaTHOCTH W THIIA
KOBQJIEHTHOH CBSI3U (G- U T-CBSI31), B3aMMHOT'O BIMSHHS @TOMOB U TPYIII aTOMOB B MOJIEKYJIaXx;

c(OPMHPOBAHHOCTh YMEHHSI XapaKTepU30BaTh UCTOUHUKU YTJIIEBOJOPOJHOIO ChIpbs (HE(Th,
MPUPOJHBIN Ta3, yroijp), CHOCOOBI €ro nepepaboTKU M MPAKTHUECKOE MPUMEHEHHE MPOJYKTOB
nepepaboTKH;

c(OPMHUPOBAHHOCTH BIIA/ICHUS] CUCTEMOM 3HAHUN O €CTECTBEHHO-HAYYHBIX METOJIaX MO3HAHHUS
— HaOII0/IeHUH, U3MEPEHUH, MOAETHUPOBAHNH, SKCIIEPUMEHTE (PEaIbHOM M MBICICHHOM) U YMEHHUS
MIPUMEHSITh 9TH 3HAHUS;

Cc(OPMHPOBAHHOCTH YMEHUS TIPUMEHSTH OCHOBHBIE OTIEPAINU MBICIIUTEILHON JeSITEThHOCTH —
aHaJM3 M CUHTE3, CpaBHEHHE, 0000IEeHNe, CHCTeMAaTU3alluI0, BBISBICHHE MPUYMHHO-CIIEICTBEHHbBIX
CBsI3€H — /1151 U3yUEHHUsI CBOMCTB BEILIECTB U XUMUYECKUX PEaKIIHii;

Cc(OPMHPOBAHHOCTh YMEHHWI: BBISIBIISITh B3aUMOCBS3h XUMHUYECKUX 3HAHWW C TOHSATHAMH U
MIPEJCTaBICHUSMHU IPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB ISl 00Jee OCO3HAHHOTO IMOHMMAaHUS



CYLIHOCTH MAaTEpHAIBHOIO €QMHCTBA MHUPA, MCIOIb30BaThb CHUCTCMHBIC 3HAHMS IO OPraHUYECKOMN
XUMHUU 17151 OOBSCHEHUS U IPOTHO3UPOBAHUS SIBJICHUH, MMEIOIUX €CTECTBEHHO-HAY4YHYIO IPUPOY;

c(OPMHPOBAHHOCTh YMEHHIA: IPOBOAUTH PACUETHI 10 XUMUYECKUM (POpMyiaM U ypaBHEHHSIM
XUMHUYECKHX PEaKUUil C CHOJIb30BAHNEM (PU3UUECKUX BEIHUYUH (Macca, 00bEM ra3oB, KOJIUYECTBO
BEIIIECTBA), XapaKTEPU3YIOLUX BEIIECTBA C KOJIMUYECTBEHHOM CTOPOHBI: PacuéThl IO HAXOXIECHUIO
XMMHUYECKOH (POpMysbl BELIECTBA IO M3BECTHBIM MACCOBBIM JIOJSIM XMMUYECKHUX 3JIEMEHTOB,
MPOAYKTaM CrOpaHus, IJIOTHOCTH ra3000pa3HBIX BELIECTB;

c(OPMHPOBAHHOCTh YMEHHWH: MPOTHO3MPOBATH, AHAJIM3UPOBATh M OICHHWBATH C TO3UIUHA
HKOJIOTUYECKOM 0€30IaCHOCTU IOCHEACTBUS OBITOBOH M IPOM3BOACTBEHHON JESTEIbHOCTH
YeJI0BEKa, CBSI3aHHOM C NepepabOTKOM BELECTB, UCIOJIb30BaTh MOIYYEHHbIC 3HAHUS JJIs IPUHATUSA
IPaMOTHBIX pEIICHHH MPOOIeM B CUTYalUAX, CBA3aHHBIX C XUMHUEH;

c(OPMHPOBAHHOCTh yMEHHUI: CaMOCTOSITEIBbHO IUIAHUPOBATh W MPOBOJUTH XHUMHYECKHMA
HKCHEPUMEHT (IOJYYEHHUE M H3yYeHHE CBOICTB OpPraHMYECKUX BELIECTB, KaYeCTBEHHbIE PEaKLUU
YIJIEBOJIOPOIOB PA3IMYHBIX KJIACCOB M KUCIOPOJACOIEPKALIMX OPraHUYECKUX BEILECTB, PEIICHUE
SKCIIEPUMEHTAJIBHBIX 33/1a4 M0 PaclO3HABAHUIO OPraHMYECKUX BEILECTB) C COONIOACHUEM IpPaBUII
0e30macHOTO OOpalIeHUsI ¢ BEUIECTBAMHU U JIA0OPATOPHBIM 000pyAOBaHHEM, (HOPMYIHUPOBATH LIEJb
UCCIIEIOBaHMsI, MPEJCTABIATh B PAa3IU4YHON (popMe pe3ynbTaThl HKCHEPUMEHTA, aHAJIU3UPOBATh U
OLICHUBATbH UX JJOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHUIA:

coOMoaTh MpaBHjIa SKOJOTUYECKH IEIeCO00pa3HOro MOBEACHHS B OBITY W TPYAOBOM
NESATEIBHOCTH B ILEJIAX COXPAHEHUS CBOEro 3I0POBbs, OKPYXKAlOIIEW NIPUPOJHOM Cpelnpl U
JOCTUKEHMS €€ yCTOMYUBOIO Pa3BUTUS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOrO JIEHCTBUS Ha JKUBbIE OPraHU3Mbl ONPEIEIIEHHBIX
OpraHMYeCKHUX BELIECTB, MIOHUMas cMbIch rmoka3areis [1/1K;

aHAJIM3UPOBATh 11e71eCO00PA3HOCTh IPUMEHEHNSI OPraHMYECKUX BEIECTB B MIPOMBIIUIEHHOCTH
U B OBITY C TOUKH 3pEHUS] COOTHOLIEHUSI PUCK-TI0JIb3a;

c(hOPMUPOBAHHOCTh YMEHHI: OCYIIECTBIATH IEJICHANIPABICHHBIM TOUCK XUMHUYECKOU
nH(pOpMallMd B pa3IMYHBIX HCTOYHMKAX (HaydyHas W YydyeOHO-HAay4Hasl JHUTepaTypa, CpeicTBa
MaccoBoil uH(popmaruu, WHTepHET M Jpyrue), KpUTHUECKH aHAJIU3UPOBaThb XHUMHUYECKYIO
uHpopMalnuio, nepepadarbiBaTh €€ M HUCIOJIb30BaTh B COOTBETCTBUM C ITOCTABICHHOM YyueOHOM
3a/1a4en.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHu4eckasi XUMHUs OTPaXKaroT:

c(OPMHPOBAHHOCTh NPEJCTABIECHUI: O MaTepHaIbHOM €JUHCTBE MHUpPA, 3aKOHOMEPHOCTSAX U
MI03HABAEMOCTH SIBJICHUN MPUPO/IbI, O MECTE U 3HAUYEHUU XMMHU B CUCTEME €CTECTBEHHBIX HayK U €&
poJu B 00€CIIeUeHNHN YCTOMYHUBOIO Pa3BUTHUS, B PELICHUH MPOOJIEM dKOJIOTHUECKOM, SJHEPTeTHYECKON
U THUIIEeBOM 0e30MacHOCTH, B PAa3BUTUM MEIUIMHBI, CO3JaHUHM HOBBIX MAaTepHalioB, HOBBIX
MCTOYHHUKOB PHEPIUHU, B 00ECHEUEHUH palMOHAJIBLHOIO MPUPOIONOIb30BaHUsA, B (OPMHPOBAHUU
MHUPOBO33PEHHUS U O0IIeH KyIbTYpbl UEJIOBEKA, a TAK)KE HKOJIOTMYECKH 000OCHOBAHHOTO OTHOILIEHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHOM cperie;

BJIa/ICHUE CUCTEMON XMMHMUECKUX 3HAHUI, KOTOpask BKJIIOYAET: OCHOBOIIOJIATAIOLINE TOHATUS —
XMMHUYECKHI HJIEMEHT, aToM, SIpO aToMa, M30TOIbI, JJIEKTPOHHAs O0oyiouka aroma, S-, p-, d-
aTOMHble OpOWTaNIM, OCHOBHOE U BO30YKIAEHHOE COCTOSIHMSI aToma, THOpUAM3alUs aTOMHBIX
opburtaneii, HOH, MOJIEKYJIa, BAJIEHTHOCTb, OJJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCIICHUS,



XUMHYECKasi CBs3b (KOBaJCHTHAas, MOHHAs, MeTaJuIn4yeckas, BOJOPOIHAs), KpHCTaUIMYecKas
pemeéTKa, XUMHUYECKas peaklus, pPacTBOP, 3JIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, SJIEKTPOIUTHYECKAs
JUCcCOLUaNusl, CTENEHb AUCCOLUAIMHM, BOJOPOJHBIM I10Ka3aTeiab, OKUCIUTENb, BOCCTAHOBUTEID,
TEIUIOBOU APPEKT XUMHUECKON PEaKLIUU, CKOPOCTh XMMUYECKON peaKkIluy, XHMUIECKOE paBHOBECHE;
TEOpPUU M 3aKOHBI (TEOpHUS SJICKTPOIMTUYECKOM Aucconuanuu, nepuoanyeckuid 3axkoH [I.U.
MeneneeBa, 3aKOH COXPaHEHUsI MAcCChl BEILIECTB, 3aKOH COXPAaHEHUS W MPEBPAIICHUS SHEPTUU IPU
XUMHUYECKUX pEaKLUsAX, 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JEMCTBYIOLUIMX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKNE 3HAHUS, JIEKAILIUE B OCHOBE
[MOHUMAaHUS TPUYUHHOCTU M CUCTEMHOCTHM XMMHUYECKHX SIBJICHUH; COBPEMEHHbIEC MPEJCTABICHUS O
CTPOCHHMM BEIIeCTBA HAa AaTOMHOM, WOHHO-MOJIEKYJISIPHOM M HAJMOJEKYJISIPHOM YpPOBHSIX;
IIPEJICTABICHUSI O MEXAaHU3MAaX XHUMUYECKUX peakUuid, TEPMOJMHAMUYECKMX U KHHETHYECKHUX
3aKOHOMEPHOCTSIX HX MPOTEKaHUs, O XMMHMUYECKOM pAaBHOBECHHM, pacTBOpaXx M JIUCHEPCHBIX
cuctemax; (aKTONOTUYECKHE CBEICHHS O CBOMCTBaX, COCTaBe, IOJYyYEHUU M OE30MacCHOM
WCIOJIb30BAaHUN BaKHEHIIMX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOH AESITeNbHOCTU
YeJI0BEKa, OOIIMX HAayYHBIX MPUHIUIIAX XUMHUYECKOTO MTPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHI: BBISBIISATh XapaKTEPHbIC MPU3HAKH MOHATHH, YCTAaHABIUBATh UX
B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOLIUE MOHATHUS MPU ONUCAHUU HEOPTraHWYECKHX BEILECTB
U WX NPEBPALLEHU;

c(OPMHPOBAHHOCTh YMEHHS HCIIOJIIb30BaTh XHMHUYECKYI0 CHMBOJIMKY IUISi COCTaBJICHHS
(dbopMyI BelecTB M ypaBHEHUH XUMHUECKUX peakuui, cuctemMarniyeckyto HomeHknarypy (IJUPAC) u
TPUBHUAJIbHBIE HA3BaHUS OTJIEIbHBIX BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHS ONpPENENSITh BAaJCHTHOCTh M CTENEHb OKHUCICHHUS XUMHYECKHX
AJIEMEHTOB B COEIMHEHHUSAX, BMJ XHMHUYECKOM CBA3M (KOBAJEHTHAs, MOHHAas, METaJUIMYecKas,
BOJIOPOJIHAS ), TUIl KPUCTAUINYECKON PEIIETKY KOHKPETHOTO BEILECTBA;

c(OPMHUPOBAHHOCTh YMEHUS OOBICHATh 3aBUCUMOCTh CBOMCTB BELIECTB OT BHJIa XUMHUYECKOI
CBSI3U M THUIA KPUCTAJUIMYECKOM pEIETKH, OOMEHHBIM M JOHOPHO-aKLUENTOPHBIM MeXaHH3MbI
o0pa3oBaHMs KOBAJECHTHOU CBS3H,

c(OPMUPOBAHHOCTh YMEHU: KJIaCCU(PUIMPOBATh: HEOPraHUUYECKUE BEILIECTBA 110 UX COCTaBY,
XMMUYECKHE DPEaKLUUU IO Pa3IMYHbIM HpU3HAKaM (YUCIYy M COCTaBy peardpyrolluxX BeIIECTB,
TEIIOBOMY 3(PQeKTy peakiu, H3MEHEHHIO CTEleHell OKHCIeHHMsS D3JIEeMEHTOB, OOpaTHMMOCTH,
y4acTUIO KaTaju3aTopa M JpyTrue); CaMOCTOSITEIbHO BBIOMpPATh OCHOBAHHWS M KpUTEpUU IS
KJIaCCU(UKALIUN U3y4aeMbIX BEUIECTB U XUMHUYECKHUX PEaKIIHii;

c(OPMHPOBAHHOCTh YMEHUS pacKpbIBaTh CMBICI Iepuoaudeckoro 3akona J[. . Menneneesa
U IEMOHCTPUPOBATh €T0 CUCTEMATH3UPYIONYI0, OOBICHUTENbHYIO U IPOTHOCTUYECKYIO (QYHKIINY;

c(OpPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh J3JEKTPOHHOE CTPOECHHE aTOMOB U HOHOB
XUMHUYECKUX DJIEMEHTOB TIepBoro—uerBéproro mnepuoaos Ilepumommueckoit cucremsr ..
MenzeneeBa, UCIONIB3YS MOHATHS «IHEPreTUYECKUE YPOBHHU», «IHEPIETUUYECKUE MOMYPOBHU», «S-,
p-, d-aToMHBIE OpOWTalIN», «OCHOBHOE W BO30YXIEHHOE HSHEPrETHYECKHE COCTOSHHS aToOMay;
OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHsI CBONCTB XMMHUYECKHX JJIEMEHTOB M HMX COEAMHEHHH IO
nepuojgaMm u rpynmnam Ilepuommueckoit cucremsl [l M. MenneneeBa, BaJe€HTHbIE BO3MOXKHOCTH
aTOMOB JIEMEHTOB Ha OCHOBE CTPOEHHSI UX 3JIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh YMEHHUI: XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBONCTBA
BEUIECTB PA3JIMYHBIX KJIACCOB, IMOATBEPXKIAaTh CYLIECTBOBAHME TI'E€HETHYECKOW CBSI3U MEXIY
HEOpPraHMYECKUMHU BEUIECTBAMH C TOMOIIbIO YPaBHEHUI COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIIHIA;



C()OPMHUPOBAHHOCTb YMEHMS PACKPBIBATh CYIIHOCTh: OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peakiMii MOCPENCTBOM COCTaBJICHUS 3JIEKTPOHHOIO OajlaHca 3THUX pPEaKLUMi; peakuil MOHHOTro
oOMeHa IyTEM COCTABIICHHSI MX IMOJIHBIX M COKPAIIEHHBIX MOHHBIX YPaBHEHUH; PEaKIUid THAPOIIH3a;
peaxkuuii KoMIuIeKcooOpa3zoBaHus (Ha IpUMeEpE T’HIPOKCOKOMIUIEKCOB LIMHKA U aJIIOMUHHUS);

C(OPMHUPOBAHHOCTb YMEHUS OOBACHATh 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHUECKUX PEAKLIUN C
Y4ETOM MX DHEPreTUUECKUX XapaKTEPUCTUK, XapaKTep U3MEHEHHSI CKOPOCTH XMMHUYECKON PEakllUy B
3aBHCUMOCTH OT Pa3IMYHBIX (PAaKTOPOB, a TAKXKE XapaKTep CMEIICHUSI XUMUYECKOTO PaBHOBECHS 0]
BIIMSIHUEM BHEIIHUX Bo3jaeucTBuil (mpunuun Jle [larense);

Cc(OPMHUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTb XUMHUECKUE PpEaKLUH, JIeKallue B OCHOBE
IIPOMBIIIJICHHOT'O MTOJyYEHHsI CEpHON KUCIIOThI, aMMHUaKa, OOLI1e Hay4YHbIe IPUHIUIIBI XMMUYECKUX
MIPOU3BOJICTB; 1eNIeCO00Pa3HOCTh MPUMEHEHHUSI HEOPTaHMYECKUX BELIECTB B MPOMBIIIJICHHOCTH U B
OBITY C TOYKHU 3PEHHUSI COOTHOILICHUS PUCK-TIONIb3a;

Cc(OPMHUPOBAHHOCTh BIIA/JICHUSI CUCTEMOM 3HaHMHA O METOJAaxX HAy4YHOIrO IO3HAHMS SIBJICHUM
IpUpOJbl — HaOIIOEHUE, U3MEPEHUE, MOJCIMPOBAaHUE, IKCIEPUMEHT (peajbHbIi U MBICICHHBIN),
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaxX, YMEHHUs IPUMEHATh 3TH 3HAHUA IIPU SKCIEPUMEHTAIBHOM
UCCJIEIOBAaHUM BEIIECTB U NIl OOBSICHEHUS] XMMUYECKUX SIBICHUN, MMEIOUIMX MECTO B IPHUPOJIE,
IIPAKTUYECKON ACSITEIbHOCTH YEJI0BEKA U B IIOBCEJHEBHON KU3HU;

c(OPMHUPOBAHHOCTb YMEHHMsI BBISBIIATh B3aUMOCBSI3b XUMHUYECKHUX 3HAHUH C MOHATHSIMU U
IIPEICTAaBICHUSIMU JAPYTUX €CTECTBEHHO-HAYUYHBIX IMPEIMETOB Ul 00jee OCO3HAHHOIO NOHWMAaHUs
MaTepualbHOIO €IUHCTBA MUPA;

Cc(OPMHUPOBAHHOCTh YMEHMSI IPOBOJUTH PACUETHI: C HCIOJIb30BAHHMEM HOHATUI «MaccoBas
JI0J1s BEILLIECTBA B PACTBOPE» U «MOJIAPHAsE KOHLEHTpAIMs»; MacChl BellecTBa WM 00bEMa rasa 1o
M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIUX B PEAKIHH
BELIECTB; TEIUIOBOTO 3 eKTa peakiuu; 3Ha4€HUs BOJOPOAHOIO MOKa3aTels pacTBOPOB KUCIIOT U
I1e704Yel ¢ U3BECTHOM CTEMEeHbI0 JUCCOLMALMU; Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA
peakLyu, €ClIi OJHO U3 UCXOAHBIX BEIIECTB JAHO B BUJIE PACTBOPA C OIIPEAEIEHHON MacCOBOM 101€i
PacTBOPEHHOTO BEILIECTBA UJIM JAHO B U30BITKE (MMEET MPUMECH); I0JIM BBIXOJIa IPOJYKTA pEaKLUu;
O00BEMHBIX OTHOILLEHUI ra3oB;

C(OPMHPOBAHHOCTh YMEHHUIl: CaMOCTOSTEIbHO IUIAHUPOBATh W NPOBOJUTH XUMHYECKHH
HKCHEpUMEHT (TPOBEJEHHE PEaKUUi HMOHHOrO OOMEHa, MOJTBEp)KJEHHE KayeCTBEHHOIO COCTaBa
HEOPraHWYECKNX BEIECTB, OMNPEIEICHUE CPElbl PacCTBOPOB BELIECTB C IMOMOLIBIO HWHJIMUKATOPOB,
U3Y4YEHHE BIIMAHUS PA3JIMYHBIX (AKTOPOB HAa CKOPOCTh XHMHUYECKOM peaklMH, pelieHue
HKCHEPUMEHTANbHBIX 3a37a4 nmo TemaM «Metamisl» u «Hemeramisl») ¢ coOatofeHHeM IMpaBUIl
6e30macHOro OOpallleHusl ¢ BEeUIeCTBaMU U J1abopaTOpHbIM 000pyn0BaHHEM, (HOPMYIUPOBATH LIETb
UCCIIEIOBaHMsl, MPEACTABIATh B pa3an4yHON (opMe pe3ysbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATH U
OLICHUBATh UX JIOCTOBEPHOCTB;

c(OPMHPOBAHHOCTh YMEHMU: COOMIOAATH MpaBHJa MOJb30BAaHUA XUMHUECKOW MOCYIOH MU
71a00paTOpHBIM 000pYJOBaHUEM, OOpAIEHUsI C BEIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMH IO
BBITIOJTHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OIBITOB, SKOJOTUYECKHU 11€JecOo00pa3HOro MOoBEACHUS B
OBITY ¥ TPYZOBOW JEATETHLHOCTH B IEISIX COXPAHEHHS CBOETO 3/I0POBbs, OKPYKAIOIIEH TPHUPOTHON
Cpelbl U JOCTHKEHUS €€ YCTOMYUBOIO pa3BUTHUS, OCO3HABATH ONTACHOCTh TOKCHUYECKOI'O IEUCTBUS Ha
’KUBBIE OpraHU3Mbl OIIPEIEIEHHBIX HEOPIraHUUECKUX BEIIECTB, IOHNMAs cMblci nokaszarens [T1K;

chOPMHUPOBAHHOCTh yYMEHHI: OCYIIECTBIATH IEJICHANPABICHHBIA TIOUCK XWMHUYECKOU
nH(pOpMallMd B Pa3IMYHBIX HCTOYHMKAX (HayyHas M YydeOHO-HAay4Hasl JUTepaTypa, CpencTBa



MaccoBoit wuHpopManuu, WHTepHET © Jpyrue), KPUTUUYECKH aHAJIM3UPOBATH XHUMHUYECKYIO
nHpopManuo, nepepadaTbiBaTh €€ M HCIOJIB30BaTh B COOTBETCTBHHM C ITOCTaBJICHHON ydeOHOM
3a7a4ei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonunuecTBo uacos DIIEKTPOHHBIE
No (mmudpoBsie)
o HaumeHnoBanue pa3enoB ¥ TeM MPOrPaMMBI Beero Konrponbhbie | [lpakTuueckue 0GpazoBaTeBHbIE
paboThI paboThI pecypes!
Paznen 1. Teopetuueckue OCHOBBI OpraHUYECKONH XUMHUU
11 [Ipeamer opranndeckoit xumuu. Teopus cTpoeHus 8 1 0
oprannyeckux coeaunenuii A. M. bytneposa
Hroro mo pazueny 8
Paznen 2. YraneBogoponasl
2.1 [IpenenbHble yrieBOOPOIbl — AJKaHbI, HUKJIOATKAHbI ) 0
29 HenpenenbHble yraeBOJOPOIBI: AIKEHBI, aJIKaTUCHEI, 1 1
QTKIHBI
2.3 ApoMaTudecKue yriieBoI0POIbI (apeHBI) 8 0
24 [TpupoaHBIE HICTOYHHUKH YTIIEBOJAOPOIOB H UX 4 0
nepepaboTka
2.5 l"anoreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1 0
Hroro 1o pasneny 35
Paznen 3. Kucnopoaconepxaniye OpraHu4ecKie COeIMHEHUS
3.1 Crnuptsl. Genon 8 1
3.9 KapOoHuIbHBIE COSTUHEHMS: alTbJICTU/IBI U KETOHEI. 24 1
Kap6onossie kucnotbl. Crioxxnble 3¢upsl. Kupbl
3.3 YrineBoasl 9 1 1




Hroro no pazneny 41
Paznen 4. AzoTconepxaiirie OpraHM4ecKue COeTMHEHUS
4.1 AmuHbl. AMUHOKHCIIOTHI. benku 12 1 1
Hroro no pazgeny 12
Paznen 5. BEICOKOMOJIEKYIISIPHBIE COCUHEHNUS
5.1 BBICOKOMOJIEKYIIAPHBIE COCITMHEHUS 6 1
Hroro mo pazueny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 4 6
11 KJIACC
No KonunuecTBo uacoB DNEeKTpOHHBIE
B HaumenoBanue pa3ienoB U TeEM IPOrpamMMbl (udpoBbIe)
n/n KonTpoJsibHbIe IIpakTrueckue
Bcero oOpa3oBaTenbHbIC
paboThI paboThI
pecypchl
Paznen 1. Teopernueckre OCHOBBI XUMHUU
CrpoeHnue atoMa. Ilepnonnueckuii 3akoH 1
11 [Iepnonnueckas cucteMma XMMUYECKUX 9
anemenToB /1. . Menaeneena
1.2 Ctpoenue BemniecTBa. MHOroOOpasue BEIIeCTB 11
1.3 XUMHUYECKUE PEAKITHH 19 3




Hroro mo pazneny 39
Pa3znen 2. Heoprannueckas xumus oy
2.1 Hemeranst 31 3 POY
2.2 Merasmibl 23 2 HOE
HWroro no paszaeny 54 ILTA
Paznen 3. Xumus u xu3Hb HUP
3.1 MeTtoabl TO3HAHUS B XUMUAN. XUMUS U )KU3Hb 9 OBA
Hroro mo pazueny 9 HUE
10
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102 4 8 KJIA
CC
N KosmnuectBo yacos Jlara DJIeKTPOHHbIE
n/m Tema ypora Bcero Konrpoabubie | IlpakTuyeckue | HM3YYCHHUHA tupposbie
o0pa3oBaTe/ibHbIE
padoThI padoThI pecypent
IIpenMer u 3HaYEHNE OPraHUUYECKON
1 XMMUH, NIPeJICTaBIEHHE O MHOTOOOpa3uu 1
OpPraHUYECKUX COCIMHEHUN
DNEeKTPOHHOE CTPOEHHUE aToMa yriiepoja
2 (ocHOBHOE U BO30YK/IEHHOE COCTOSIHHS). 1
BanenTHble BO3MOKHOCTH aToMa yriepoaa
XuMuyeckas CBsI3b B OpraHMUECKHUX
3 coequHeHUsIX. MexaHn3Mbl 00pa3oBaHUs 1
KOBaJICHTHOM CBSI3U, CLIOCOOBI pa3phiBa
CBA3EH
4 Teopus cTpoeHUS OPraHU4ECKUX 1




coeauHennii A. M. bytiepoBa

Bunel usomepun: ctpykTypHas,
MIPOCTPAHCTBEHHAS. DJICKTPOHHBIE

3¢ eKTH B MOJIEKYyJIaX OPTaHUYECKUX
COETUHEHUN

[IpencraBienue o Kk1accUPUKAUN U
cucremarnyeckas Homenkiaatypa (IUPAC)
OpraHUYECKUX BEIIECTB

Krnaccudukanus peakiuii B opraHu4ecKon
XUMUHU

Cucremarusanys 1 00001IEeHUE 3HAHUMT 110
TEME

AJIKaHBI: TOMOJIOTHYECKHN PsijI, 0O1as
(dbopMyIia, HOMEHKJIaTypa U U30Mepus,
9JIEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI

10

dusznyeckre U XUMHUUYECKHE CBOMCTBA
aJIKaHOB

11

HaxoxxaeHue alkaHoB B IPUPOJIE.
CrniocoObl osTyyeHHs 1 IpUMEHEHNE
aJIKaHOB

12

[uknoankansl: oomas Gopmyina,
HOMEHKJIaTypa 1 U30Mepusi, 0COOEHHOCTH
CTPOCHUS 1 XUMHYECKHX CBOHCTB, CIIOCOOBI
MOJTyYCHHUS ¥ IPUMEHEHHE

13

Pemenue pacu€THbIx 3a1a4 Ha
ompeieJICHUE MOJICKYIISIPHON (OPMYITBI
OpPraHN4eCcKOro BENIECTBA MO MAaCCOBBIM




JIOJIIM aTOMOB 3JIEMEHTOB, BXOISAIIHUX B €r0
coctas. Cucremarnsanus 1 00001IEHNE
3HAHUH 110 TEME

14

AJIKEHBI: TOMOJIOTUYECKHH psJl, oO1Ias
dhopmya, HOMEHKJIATYypa, JJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CTpyKTypHas ¥ IUC-TPAHC-U30MEPUS
aJIKCHOB

15

dusnueckue U XUMUYECKHIE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

16

CriocoObl 1osTyueHus: ¥ IPUMEHEHUE
aJIKEHOB

17

[IpakTuueckas padbora Ne 1 o teme
"ITomyyeHue 3TUIEHA U U3YUYEHUE €r0
CBOMCTB"

18

Pemenne pacu€THeIX 3a1a4 Ha
OIpeJieJIeHUe MOJIEKYJIIPHON (OpMYJIBI
OpPraHUYECKOTO BEILECTBA

19

AnkanueHsl: CONpsKEHHBIE,
M30JINPOBAaHHbBIE, KyMYJIMPOBAHHBIE.
Oco0eHHOCTH AJIEKTPOHHOTO CTPOSHHUS

20

XUMHUYECKUE CBOMCTBA CONPSKEHHBIX
JTAEHOB

21

CriocoObl MosTydeHus: ¥ IpUMEHEeHUe
ANKaJUEHOB

22

AJKWHBI: TOMOJIOTUYECKHUH PsiJl, 001IIas
dhopmyna, HOMEHKIATypa, JJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI,




¢dusnueckue cBoiicTBa

23 XUMUYeCcKre CBOMCTBA AJIKUHOB

24 KayecTBeHHbIE peakIui Ha TPOWHYIO CBA3b

o5 CriocoObl osTy4yeHHs 1 IPUMEHEHNE
AJIKUHOB

26 Pemenue 3aa4: pacuéTsl 10 ypaBHEHUIO
XUMUYECKOH peakIiuu

97 Cuctemaru3zanus 1 00001IeHUe 3HaHUH 110
Teme
ApeHBbl: TOMOJIOTHYECKUH psifl, o011as
¢dopmyna, HOMEHKIaTypa. DJIEKTPOHHOE U

28 IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI
OeH30I1a ¥ TOJTyoua, uX (U3NIECKre
CBOMCTBA

29 XHWMHYECKUE CBOMCTBA aPEHOB: PEAKIIUN
3aMeIIeHus
XHWMHYECKUE CBOMCTBA aPEHOB: PEAKIUN

30 MIPUCOSAMHECHHUSI, OKUCIICHHE TOMOJIOTOB
OeH3oua

31 Oco0eHHOCTH XMMHUYECKHUX CBOWCTB
CTHpOJIa
Pemenue pacu€THbIx 3a1a4 Ha

32 OIpeJieJIeHUE MOJIEKYIISIPHON (pOpPMYIIBI
OpPraHUYeCcKOro BELIeCTBa

33 CriocoObl osTyyeHHs 1 IPUMEHEHNE
apeHoB

34 ['eneTrueckas cBsi3b MEXKAY pa3IMUYHBIMU

KJIacCaMM YIJIEBOJOPOOB




35

PacuéTel mo ypaBHEHUSM XUMHUYECKUX
peaknuii. CucteMartuzaus u 00001IeHne
3HAHUH 110 TEME

36

[Tpuponneiii ra3. [lomyTHbie HEPTIHBIE
rassl

37

KaMeHHbIi1 yrosib U IpoayKThl €10
nepepadboTKu

38

Hedth 1 ciocoOs € nepepaboTKHy.
[TpuMmeHeHHE TPOYKTOB MTepepadoTKH
HepTH

39

I'enermueckas CBA3b MCXKAY pa3JIniYHbIMU
Kj1acCaMu yrijii€eBoaopoa0B

40

["anorenonpon3BoAHbBIE YIIIEBOAOPOIOB:
ANEKTPOHHOE CTPOEHUE; peaKluu
3aMelIeHHs rajoreHa

41

JeiicTBue 1menouei Ha
rajJioreHnpou3BoAHbIE. B3aumoneiictBue
JITaJIOT€HAIKAHOB C MarHUEM U [IUHKOM

42

CucremaTu3aius 1 0000IIeHNe 3HAHUH TT0
pazneny "YrieBogopoast"

43

KonrtponsHas pabora no Teme
"Yrnesonopoast”

44

IIpenenpHbIE OTHOATOMHBIE CIIUPTHI:
TOMOJIOTHUYECKUH psij, oOmas ¢popmyna,
CTPOEHHE MOJIEKYJI, U30MEpPHS,
HOMEHKJIaTypa, Kjiaccudukanus,
(bu3vecKue CBONCTBA

45

XHUMUYECKUE CBOMCTBA MPEAECTbHBIX




OJIHOATOMHBIX CIIUPTOB

CriocoOsl MoTydeHus: U IpUMEHEHUe

40 OJTHOATOMHBIX CITUPTOB
[Ipocteie 3¢upbl: HOMEHKIIATYpa U

47 HM30MepHsi, 0COOCHHOCTH (QU3UYECKUX U
XUMHAYECKHX CBOHCTB
MHOTroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb U

48 IVIMIEPUH, UX QU3HYECKHE U XUMHYCCKHE
CBOMCTBA

49 CriocoOpl 1osTy4eHus: ¥ IPUMEHEHUE
MHOTOQTOMHBIX CITUPTOB

50 @DeHOII: CTPOCHUE MOJIEKYJIBI, (PU3NIECKHE
cBoiicTBa. TOKCHYHOCTH (PeHOIA

51 Xumuueckue cBoicTBa (heHoma

59 CriocoObl MosTyueHus: ¥ IpUMEHEHUe
dbenomna
[IpakTnueckas padora Ne 2. Pemenue

53 IKCIIEPUMEHTAILHBIX 33724 110 TeMe
"CnupTtsl 1 (peHoIb"

54 CucremaTu3zanus 1 00001IeHNEe 3HaHUH TTO
Teme
AJBIETHIBI M KETOHBI: 3JICKTPOHHOE

55 CTpOeHHE KapOOHUIBLHOU TPYIIIIHI;
TOMOJIOTHUYECKHUE PSJIbI, 0011as popmyina,
M30MepHsl © HOMEHKJIATypa

56 Anbaeruipl U KeTOHBI: (PU3NYECKUE
CBOWMCTBA; pEaKIMU MPUCOETUHEHUS

57 Peakuuu okucCIIeHHS M KQUECTBEHHbBIE




p€aKuu aJIbACTUA0B U KETOHOB

58

CriocoObl TTOTy4eHHS aJIbICTHIOB U
KETOHOB

59

OAHOOCHOBHBIE NpeieNibHbIE KAPOOHOBBIE
KHCIIOTBI, 0COOEHHOCTHU CTPOEHUS MX
MOJIEKY

60

N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, UX (pr3nuecKkue CBOiicTBa

61

XHUMHUYECKHE CBOMCTBA IpCaAC/IbHBIX
OJHOOCHOBHBIX Kap6OHOBI)IX KHCJIOT

62

OcobeHHOCTH CBOMCTB MypaBbUHON
KHCIOTHL. MHOTOOOpa3ue kapOOHOBBIX
KHCJIOT

63

Oco0eHHOCTH CBOMCTB: HEMIPEAETbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kuciaot. [IpencraBureny BeICIIMX
KapOOHOBBIX KUCIIOT

64

Ilonsatue o IMPONU3BOJHBIX Kap6OHOBLIX
KHUCIIOT

65

CrniocoObl osTyyeHHs 1 IpUMEHEHUE
KapOOHOBBIX KUCIIOT

66

CroxHble 3(Upbl: TOMOJIOTUYECKUHN P,
ob1mas popmyna, U30MEpHs U
HOMEHKJIaTypa

67

dusnueckue U XMMUYECKHUE CBONCTBA
3¢upoB

68

Pemenue pacu€THbIX 3a7a4: IO YPaBHEHUIO




XUMHUYECKON PeaKIIiy, Ha ONpeesieHue
MOJIEKYJISIPHOI (pOPMYJIIBI OPraHUYECKOTro
BelIeCTBa

69

[IpakTrueckas padota Ne 3. Permenue
AKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe
"KapOonoBsie kucioTsl. CiioxxHbie 3pupsr”

70

XKupsr: crpoenue, puzndeckue u
XUMHUYECKHUE CBOMCTBA (THAPOITH3)

71

OcoOeHHOCTH CBOMCTB KHPOB,
COACPpIKAIINX OCTATKH HCIIPCACIIbHBIX
KUPHBIX KUCIIOT. JKUpBI B IpUpOae

72

MBpbIia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MooIee aecTrue. Iloasarue o
CHHTETUYECKHX MOIOIIUX CPEJICTBAX
(CMO)

73

I'eneTnueckas CBA3b YrJIeBOAOPOAOB U
KHCJIOPOACOALCPKAIINX OPraHUICCKUX
BCIICCTB

74

Pacu€rsl 10 ypaBHEHUSAM XUMHYECKUX
peakuui

75

CI/ICTCMaTI/I3aHI/I}I u O606IJ_I€HI/IC 3HAHUH 110
TEMC

76

OO11ast XxapaKTepUCTHKA YTIEBOJOB U
KJIacCU(PUKAIHS YTIIEeBOIOB (MOHO-, IU- U
MOJIMCaxapu/Ibl)

77

Monocaxapusl: GU3NIECKHE CBOMCTBA U
HaxO0XIEHNUE B IIPUPOLIE

78

[IpumeHneHue rioKo3bl, €€ 3HaUeHUE B




KHU3HCACATCIIBHOCTH OpraHu3mMa

79

HHC&XapI/II[I)IZ caxapo3a, MajibTO3a U
JIAKTO3a. HaXO}KI[CHI/IC B I[IpUpPOAC U
IIPUMEHCHUC A CaxapruaoB

80

[Tonucaxapupl: CTpOEHHE MAKPOMOJIEKYIL,
¢bu3nyecKkrue 1 XUMHUYECKHE CBONCTBA,
MIPUMEHEHHE

81

[TonstHe 00 HCKYCCTBCHHBIX BOJIOKHAX

82

Pemenue PAaCUYCTHLBIX 3a1a4 Ha
OIIPCACIICHUC 0OJIM BbIXOAa ITPOAYKTA
pC€akuuu OT TCOPECTHICCKHU BO3ZMOXKHOT'O

83

Cucremarusanys 1 00001IeHUE 3HAHUM 110
paszneny

84

KonTponbhas padota no teme
"Kucnopoacoaepkaiiue opraHU4ecKme
coeTuHEeHHS "

85

AMUHBI: KnaccuuKaius, CTpoeHHe
MOJIeKYJI, o0mmas (hopmyia, u3oMepusi,
HOMEHKJIaTypa U GU3NUYECKUE CBOWCTBA

86

XHMHUYECKHE CBOMCTBA aJ'II/I(I)aTI/I‘-IeCKI/IX
AMHWHOB

87

Annnma: CTPOCHUC aHUJIMHA, 0COOEHHOCTH
XUMHYECKHUX CBONCTB aHUIIMHA

88

CrniocoObl mosTyyeHHs U IpUMEHEHNE
ann(paTHUECKUX aMHUHOB

89

AMMHOKHCTIOTHI: HOMEHKJIaTypa U
nzomMepusi, pu3ndecKue CBOICTBA.
OTtnenpHBIEC MIPEICTABUTENH O~




AMHWHOKHUCJIOT

90

XUMU4JecKrue CBOMCTBA AMHWHOKMHCIJIOT, UX
OMOJIOrMYeCcKOe 3HaYeHHE aMHUHOKHUCIIOT.
Cunte3 n THAPOJIN3 IIENTUA0B

91

benku kak npupoHbIe TOTUMEPHI;
CTPYKTYpHBI OEJIKOB

92

XuMHYeCKHE CBOMCTBA OEJIKOB

93

A30Tcozlep>1<amue ICTCPOUHUKINICCKUC
COCANHCHHMUA. HYKJICI/IHOBBIC KHCJIOTBI:
COCTaB, CTPOCHUC U Oouosioruyeckas POJib

04

[Ipaktuueckas paborta Ne 4. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a/a4 110 TeEMe
"A30TCcoIepKallie OpraHn4ecKue
coequHeHus"

95

[IpakTnueckas padora Ne 5. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
"Pacrio3HaBaHuE€ OPraHUYECKUX
coeqrHeHnn"

96

KonrtponbHas pabora no teme
"A30TcoepKaliie OpraHndecKue
coequHeHus"

97

OCHOBHBIE TTOHSITHSA XUMHHU
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN U
METO/Ibl UX CUHTE3a —IIOJMMEPHU3ALIHS U
MOJIUKOHJIEHCAITHS

98

[Tnactmaccel. YTunuzamus u nepepadoTka
IlacTUKa

99

DJ1acTOMEpbI: HATYpaIbHbIN




CUHTCTUYCCKHUE KayUyKH. Pe3una

100

Bookna: HaTypaJlbHBIC, NCKYCCTBCHHEIC,
CHUHTCTHUYCCKUC. HOJ'II/IMCpI)I criequaJibHOIro
Ha3Ha4YCHUA

101

[IpakTrueckas padota Ne 6. Permenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
"Pacnio3naBanue riaacTMacc U BOJIOKOH"

102

O000I11IeHIE U CUCTEMATHU3ALIUS
M3YYCHHOTO MaTepuaa 1o TeMe
"BbICOKOMOIEKYIISIPHBIE COETUHEHUS"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Konrpoaphre | Ipaxrireckie II/I[3y‘leHI/I$I :)Iﬁlt)baﬂosaTeﬂbﬂme
padoThI padoThI pecypes!
1 Atom. CocTaB aTOMHBIX s]1ep. XUMUYECKUI 1
anemeHT. M3oTomnbl
5 CtpoeHue 3JIeKTPOHHBIX 000JI0U€K aTOMOB, 1
KBaHTOBBIE UKcia
3 Krnaccudukanus XuMHuecKkux 3J1eMeHTOB (S-, 1
p-, d-, f-amemenThI)
4 Pacnipenenenue 31€KTpOHOB IO ATOMHBIM 1
opouTansim
DNEeKTPOHHBIE KOH(PUTypalui aTOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1
COCTOSIHUM
6 DJeKTpOHHBIE KOH(PUTypalluy HOHOB. 1
DNeKTPOOTPUIIATETEHOCTh
[Tepuonnueckuii 3akoH u [leprnonnueckas
7 cucTeMa XumMudeckux snemeHTos 1. U. 1
MeHeneeBa, CBA3b C COBPEMEHHOU TEOPUEH
CTPOEHHS aTOMOB
3aKOHOMEPHOCTH NU3MEHEHUS CBOWCTB
3 XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU 1
IIPOCTBIX M CJIOKHBIX BELIECTB 10 IPYIIIAM U
nepuojam
9 CucremaTu3aius 1 0000IICHHE 3HAHUN IO 1




TEMC

10

Bunnl xumuueckoil cBsa3u. MexaHu3MBbl
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b. MexMoeKyspHbIe
B3aUMOJICUCTBU

11

BaneHTHOCTh 1 BaJIeHTHBIE BO3MOXHOCTH
aToMOB. CBS3b 3JIEKTPOHHOHN CTPYKTYpPBI
MOJIEKYJI C UX T€OMETPUYECKUM CTPOECHUEM

12

[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHHSIX: COCTAaB U HOMEHKJIaTypa

13

BemectBa MoOneKyIsIpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS. THUIb
KPHUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEIIECTB

14

Iloustue o AUCIICPCHBIX CUCTEMAX.
Hpe,[[CTaBJ'ICHI/IC 0 KOJUIOMAHBIX pacTBOpax

15

HcTruHHBIE PaCTBOPHI: HACHIICHHBIE U
HEHACBILICHHbBIE, PACTBOPUMOCTb.
Kpucrannoruaparst

16

CriocoObl BbIpaKeHUsI KOHLIEHTPALIH
pacTBOpOB

17

Pemenue 3a1a4 ¢ ncnosib30BaHUEM MOHITHH
"MaccoBasi 10J11 pacCTBOPEHHOIO BeliecTna',
"MosipHast KOHUEHTpaus'"

18

Knaccudukanus 1 HOMEHKIaTypa
HEOpPraHMYECKUX BEIECTB

19

Cucrematusanusa 1 0000IIeHNe 3HAHUH 110
TEME




20

Kontposbnas padora mo temam "CtpoeHue
atoma. [leproauueckuii 3aKOH U
[leproanueckas cucteMa XUMUYECKUX
anemenTtoB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOTrooOpasue BemecTs"

21

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUsI MAcChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLECHUS SJHEPTUU IIPU
XUMHMUYECKHUX PEAKLHAX

22

TernoBbie 3PHEKTH XUMUYECKAX PEAKIIHIA.
Tepmoxumuyeckne ypaBHEHUS

23

Brraucnenus 1o YpaBHCHUAM XUMHNYCCKUX
peaKI_II/Iﬁ U TCPMOXUMUYICCKHUM YPABHCHUAIM

24

CKOpoCTh XMMHUYECKOHN peakluu, e€
3aBHCUMOCTH OT Pa3IMuYHBIX (PAKTOPOB.
Karanus n xaTannsatopsl

25

I'omoreHnHsie u TCTCPOTCHHLIC PCAKIINU

26

ITpakTuyeckas pabora Ne 1 o teme
"BaustHue pa3nuyHbIX (GaKTOpPOB Ha
CKOPOCTh XUMHUYECKON peakuun"

27

OOpaTtumbie U HEOOPATUMBIE PEAKIIUU.
XHUMHUYECKOE pAaBHOBECHE

28

[IpakTuueckas pabora Ne 2 o Teme
"BnusiHue pa3nuyHbIX GaKTOpOB Ha
MTOJIOKEHNE XMMUYECKOTO paBHOBECHUS "

29

DNEeKTPOIUTHYECKAS AUCCOLIUALIMS.
CuiibHbIE U cita0bIe 2JIeKTpouThl. CTeTeHb




IUCCOLIHAIN

Honnoe npousseaeHue Boapl. Cpena BOIHBIX

30 pactBopoB. Bomopoauerit mokasarens (pH)
pacTtBopa

31 I'maponus coneit. Peakiuu, nmpoTekarouye B
pacTBopax JEKTPOIUTOB
[IpakTrueckas padorta Ne 3 o Teme

32 "XuMHYeCKHE peaklui B pacTBOpax
3JEKTPOJIUTOB"
OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC

33 peaknuy. BakHelme OKHCIUTENN U
BOCCTaHOBUTEIHU

34 MeTo/ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOT0)
OanmaHca

35 DNEeKTPOJIN3 PACTBOPOB U PACILIIABOB
BEIIIECTB

36 Pemrenue 3a1a4 pa3InyHbIX THIIOB

37 Pemenue 3amay pa3aMvHBIX TUIIOB

38 Cucremaru3zanus 1 0000IIeHUE 3HAHUM 110
Teme "XuMHUYecKkue peakiuu'

39 Kontponbras padota mo teme "Xumudeckue
peakuun"
[Tonoxenne Hemerauios B [lepunoanyeckon

40 CUCTEME XUMUYECKUX 31eMeHToB /1. 1.
MenpeneeBa 1 0COOCHHOCTH CTPOSHUS UX
aToMoB. Pu3nYeCcKre CBOMCTBA HEMETAJIOB

41 AnnoTponusi HeMeTauIoB (Ha IpuMepe

KHCIIOpo/ia, cephl, hocdopa u yrieposaa)




Bogopon: nonyuenue, pusndeckue u

42 XUMHYECKUE CBOMCTBA. [ 'uipuibI
["anmorensl: HaxXOXIEHHUE B IPUPOJE,

43 CrocoOBI MoJydeHus, pu3nyeckue u
XUMHUYECKHE CBOICTBA
lManorenoBonopoabl. Baxknenue

44 KHUCJIOPOJICOACPKAIINE COCTUHEHUS
raJOTeHOB
JlabGopaTopHble 1 MPOMBIIIICHHBIE CTIOCOOBI

45 noJjiyuyeHus rajgoreHoB. [Ipumenenue
rajoreHOB U UX COCIMHEHUN
[IpaxTuueckas padora Ne 4. Pemenue

46 HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
"T"anorensr"

Kucnopon: nabopatopusie u

47 MIPOMBIIIIJIEHHBIE CTIOCOOBI TOTYYECHHS,
¢dusnyeckre 1 XumMuueckue cBoicrsa. O30H.
[TpumMeHeHHe KUCIopoia U 030Ha

48 Oxkcubl ¥ IEPOKCUIBI

49 Pemenne 3a1a4 pa3nuvHbIX TUIIOB
Cepa: HaxOKJJeHHUE B IIPUPOJIE, CITOCOOBI

50 NoJTy4eHus1, GU3NUECKUEe U XUMHUYECKHUE
CBOMCTBA

51 CepoBonopo, Cyabhuabl

59 Kucnopoaconepxaiine COeAMHEHUS CEPHI.
OcoOeHHOCTH CBOMCTB CEPHOM KHCIOTHI

53 ITpakTuyeckas pabora Ne 5. Pemenue

AKCIEPUMEHTAIBHBIX 3a7a4 1o Teme "Cepa u




eé coequueHus"

A3oT: HaXO0XIACHUEC B IIPpHUPOAC, CIIOCOOBI

54 MoTydeHus1, GU3NICCKHUE U XUMUICCKHE
CBOMCTBAa. AMMHMAK, HUTPH]IbI

55 Kucnoponcoaep:xaiiue coequHeHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KHCIOTHI

56 [IpumeHeHue a30Ta v €ro COeTMHEHUH.
A30THBIE yI10OpEeHUS
dochop: HaxXOXKICHHUE B IPUPOJIE, CIIOCOODI

o7 MOJTy4YeHHs, PU3NIECKUE U XUMHUYECKHUE
cBoricTBa. @ochuas! u hochun

58 Oxcunst hocdopa, pochopconepxarime
kucaoThl. Comut pochopHOIt KHCTOTHI

59 [Ipumenenue ocdopa u ero coeTMHEHUH.
dochopubie y1oOpeHus
[IpakTnueckas padora Ne 6. Pemenue

60 IKCIIEPUMEHTAILHBIX 33124 10 TeMe "A30T U
¢dbocdop 1 ux coequHeHus"
VYraepon: HaXOXICHUE B IPUPO/IE,

61 aJUIOTPONHbIE MOU(pUKAIUY; pU3nueckue u
XUMHYECKHE CBOWCTBA, TPUMEHEHHE

62 Oxcun yriepoaa(ll), okcua yriepona(1V),
yroJibHasi KUCII0Ta U €€ CoNu

63 Permienue 3a1a4 pa3inyHbIX THIIOB
Kpemuuii: HaxoxeHue B pHpoJie, CIOCOObI

64 NoJTy4eHus1, GU3NYECKUE U XUMUUYECKHE
CBOMCTBA

65 Oxcun kpemuawusi(1V), kpeMHUEBasE KUCIIOTA,




CHJIMKATbI

[IpumeHeHre KpeMHHUS U €ro COSTMHEHU M.

06 CrekJ10, €ro nojiyueHue, BUIbI CTEKIIa

67 Pemenue 3amay pa3aMvHBIX THIIOB

68 CucreMaruzanys 1 00001IeHe 3HAHUHT 110
teme "Hemerasmibr"

69 KontponbHas padota no teme "HemeTamibr"

70 AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboTHI,
KOPPEKIHSI OIIHUOO0K
[Tonoxxenue metanos B [lepuoguueckoit

7 CHUCTEME XMMHYECKHUX IIIEMEHTOB.
Oco0eHHOCTH CTPOESHUS SIEKTPOHHBIX
000JI09eK aTOMOB METAJJIOB

79 OO6mue Gpuznueckre CBOMCTBA METAIIOB.
[IpuMeHEeHHE METAIIOB B OBITY M TEXHUKE

73 CrmuiaBsl MetasuioB. Kopposust Mmetamios

74 Pemrenne 3aia4 pa3inuyHbIX TUIIOB
DNEKTPOXUMHUECKUA Psi/T HANTPSKEHUH

75 MeTasuioB. O0mIMe CocOOkI MOTyYeHUs
METaJIJIOB
OO6mras xapakreprucTuka MetayuioB |A-
rpynisl [leppoaudeckoit cuctemsl

76 XMMHYECKHUX 31eMeHTOB. HaTpuit n kanwmii:
noJiydeHue, GU3NYecKue 1 XUMUIECKHEe
CBOWCTBA, MPUMEHEHHE MTPOCTHIX BEIIECTB U
HUX COeIUHEHUN

77 OOmas xapakrepucTrka MetayuioB |A-

rpynusl [lepruoaudeckoit cucTeMsl




XHMHYECKHX 3JIEMEHTOB. Maraui u

KaJIBIIWI: TIOJTydeHue, GU3ndecKkue u
XUMUYECKHUE CBOWCTBA, MPUMCHCHHE
MPOCTHIX BEIIECTB U UX COSAMHEHUIN

78

XKécTtrocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

79

ATIOMUHUI: TIONTy4YeHHe, PU3nUecKue u
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE

80

AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCH/IA aTIOMHUHHS,
TUAPOKCOKOMIUIEKCHI aTFOMUHHMS, UX
MIPUMEHEHHE

81

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

82

[IpaxTnueckas padora Ne 7. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"MeTaJibl TJIaBHBIX OArpynmn"

83

OO6m1ast XxapakTepruCTUKa METAIIJIOB
no0ouHbIX noarpymn (b-rpymm)
[lepuonnyeckoil cucTeMbl XUMHUYECKUX
3JIEMEHTOB

84

dusznyeckre U XUMHUUECKHE CBOMCTBA Xpoma
n €ro COCHHHCHHﬁ, HUX NIPpUMCHCHUC

85

Baxwneliume coeMHEHUs Maprasiia.
[Iepmanranar kayiusi, €ro OKUCIUTEIbHBIE
CBOICTBa

86

dusnueckue U XUMHUYECKHUE CBOMCTBA
Kenesa v ero coequuenui. [lonydenne u
MPUMEHEHUE CIUIABOB KEJIe3a

87

dusnueckue 1 XUMHYECKUE CBOMCTBA MEIU




1 € COCIMHECHHM, UX TPUMEHEHNE

dusndyeckre ¥ XMMUUECKHE CBOMCTBA IOHMHKa

88 Y €ro COCAMHEHUH, NX IPUMEHEHHUE.
' 1pOKCOKOMITIEKCHI ITUHKA
[IpakTrueckas padota Ne 8. Permenue

89 AKCIICPUMEHTAIIbHBIX 33724 110 TEME
"MeTaiibl TOOOYHBIX OArpyHH"”

90 Pemenue 3ana4 pa3nuyHbIX TUIIOB

01 O0600611eHre U crucTeMaTU3alus U3Y4YeHHOTO
Marepuania 1o teme "MeTaysr"

92 Kontposbnas padora mo teme "Mertamibr"

93 AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboTHI,
KOPPEKIHUS OIIHO0K
Ponb xumun B o6ecrieueHu yCTONYUBOTO

94 pa3BuTus yenoBeuecTa. [lonstue o
Hay4HBIX METOJIaX UCCJICIOBAHMSI BEIICCTB
HayuHble NpUHIUIIBI OpraHU3aIiH

95 XUMHUYECKOTO MTPOU3BOICTRA.
[IpombIieHHbIE CTIOCOOBI MOTYYESHHS
BOKHEHIIINX BEIICCTB

96 XUMHYECKOE 3arps3sHEHUE OKPYKAIOMIeh
CpeIbl ¥ €T0 TIOCIIECTBUS

97 XHMHS U 310pOBbE YEIIOBEKA.
JlexapcTBEHHBIE CpEICTBA

98 Xumus muiy. Poiab xumMuu B o0ecrieueHnu
MUIIEBON OE30MaCHOCTH

99 Kocmernueckue n mapdroMepHbie cpecTBa.

BriToBasg xumus




XuMus B CTpOUTENIbCTBE. BaxkHenue

100 CTPOUTEIbHBIE M KOHCTPYKIIMOHHBIE 1
MaTepHuabl
101 XUMHS B CEIIbCKOM XO3SMCTBE. 1
Oprannueckre ¥ MUHEPAJIbHBIE yI0OpEHUS
102 CucreMaruzanys 1 0000IIeHEe 3HAHUHT 110 1
TeMe
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

Xumus. 10-11 knaccel. YiryOieHHBIH YPOBEHb
1. OBA3ATEJIBHBIE YYEEHBIE MATEPUAJIBI JIJIAA YVUEHUKA

1.1. YueOnuku (yriayOJdeHHbIH YPOBECHB)

- UznatensctBo "dpoda" - ISBN: 978-5-358-XXXXX-X (yTo4yHseTcs M0 IeHCTBYIOLIEMY
@ILY)

2. T'abpuensn O.C., OctpoymoB W.I'., [Tonomapes C.1O. Xumus. 11 kinacc. YriyOneHHbIH
ypoBeHsb - U3narennctBo "/Ipoda" - ISBN: 978-5-358-XXXXX-X (yrounsiercs mo
nerictBytomemy OITY)

AnbpTepHaTUBHBIE BapuaHTHI (B cooTBeTcTBHH ¢ DPIIY):

3. Ky3nenoa H.E., JI€skun A.H., lllatanoB M.A. Xumus. 10 xnacc. YrinyOnaeHHBIH
YPOBEHb
4. Kysneuosa H.E., JIéskun A.H., Hlatanos M.A. Xumus. 11 kiacc. YriayOieHHbIH
YpOBEHb

1.2. PaGouue TeTpaau v MPaKTHUKyMbI

1. I'abpuensn O.C., AmykoBa A.B. Xumus. 10 kinacc. Pabouas Tetpans. YrinyOneHHBbIH
YPOBEHB

2. I'abpuensan O.C., SmykoBa A.B. Xumus. 11 kiacc. Pabouas terpaap. YrinyOaeHHbIH
YPOBEHb

3. lNabpuensu O.C., OctpoymoB N.I'. Xumust. 10-11 kiaccer. [Ipaktukym

1.3. COoopHMKH 33a4 U YIIPa)KHEHUIN

1. Ky3nenosa H.E., JIéskun A.H. Xumus. 10-11 knaccsl. 3afauHuk. YTiayOJleHHbIH YPOBEHb
2. I'abpuensn O.C., Octpoymos WU.T'., Beenenckas A.I'. Xumus. 10-11 ximaccer. COopHHK
3a/1a4 ¥ yIpaxHEHU !

3. Hoponwskun B.H., bepexnas A.I'. u ap. Xumus. 10-11 knaccel. 3aganust BBICOKOM
CII0KHOCTH

2. JOITOJIHUTEJIBHBIE YUEBHBIE MATEPUAJIbI
2.1. ITocoOus mig MoATrOTOBKY K onumImHagaMm u EI'D

1. Eroposa A.C. u ap. Xumus. [Tocobue-peneTutop A yriayOoIeHHOTO U3y4eHUs

2. lloponbkun B.H., bepexxnas A.I'. u np. Xumus. [logroroska k EI'D



3. KaBepuna A.A., Menseaes I0.H. Xumus. TunoBsie 5Kk3aMEeHAIMOHHBIC BAPUAHTHI
(OUITN)

2.2. CripaBo4Has JIuTEpaTypa

1. Ky3pmenko H.E., Epemun B.B., Ilonkos B.A. Hauana xumun. CoBpeMeHHBII KypcC 1S
MOCTYTAIOIINX B BY3BbI

2. Jlugun P.A. Xumus. CripaBOYHUK JJIsI CTAPIICKIACCHUKOB U MOCTYIAIOIIUX B BY3bI

3. lIBetkoB JI.A. Opranndeckas xumus. YueOonuk st 10-11 xkmaccor

3. METOAUYECKHUE MATEPUAJIbBI IJIS1 YAUTEJIA
3.1. Meroauueckue rmocoous

1. T'abpuensn O.C., OctpoymoB N.I". Xumus. 10 knacc. Meroauaeckoe mocooue.
VYrinyOneHHbI yPOBEHD

2. I'abpuensan O.C., OctpoymoB U.I". Xumus. 11 knacc. Metonudeckoe mocodue.
VYrny6neHHbIH YpOBEHb

3. Iloypounslie pazpabotku mo xumuu s 10-11 kmacco (yriryOJaeHHbIH ypOBEHB)
3.2. KoHTpOJIbHO-U3MEPUTENIbHBIE MaTEPHUAIIBI

1. CrpenbuukoBa E.H., Tpoery6osa H.I1. Xumus. 10 knacc. KontponbHbie paboThI.
VYrayOneHHbIH YpOBEHb

2. CtpenbaukoBa E.H., Tpoeryoosa H.I1. Xumus. 11 knacc. KonTpoasHbie paboThl.
VYrinyOneHHbI yPOBEHD

3. KMMsI o xumun 1uig 10-11 knaccoB (yriayOieHHbIH ypOBEHb)

4. IUOPOBBIE OGPA30OBATEJIBHBIE PECYPCHI

4.1. O6pazoBaresbHble MIaTHOPMBI

1. Poccuiickas anexktponHas mkoia (POL)

- HTepakTUBHBIE YPOKHU MO XUMUH (yTIyOJI€HHBII YPOBEHbD)
- Buptyanbnbie 1abopaTtopHblie pabOThI

2. MockoBckast anekTponHas mikona (MOII)

- Cuenapuu ypoKkoB

- aTepakTuBHBIE 3a/1aHUS

3. AKnacc

- Tpenaxxepbl ¥ TECTbI

- Buneoypoku

4.2. Crnenuannu3nupoBaHHbIE PECYPCHI



1. ®UIIN (fipi.ru)

- JlemoBepcuu EI'D

- OTKpHITHIN OaHK 3a1aHU

- MeToanyeckue peKOMEH AU

2. UnTepHeT-ypOoKU

- Bugeoypoku 1o ciioxHbIM TeMaM

- AHI/IMaLII/IOHHbIe MOZICIIN XUMHYCCKUX ITPOLCCCOB

5. ObOPYJOBAHME U PEAKTHBBI

5.1. JlJaboparopHoe 00opy0oBaHME

- HaGopb! xumuueckoi nocy bl AJ1s IEMOHCTPALIMOHHBIX OIBITOB
- HaGops! 11 yueHHMUeCKOro SKCrepuMeHTa

- Becor 1abopaTopHbIe AIEKTPOHHBIC

- [IpuGops! Asst MOTydeHUs Ta30B

- O6opyznoBaHue Uil TATPOBAHUS

5.2. PeaktuBsl (6a30BbIil HAOOD)

- Kucnorsl (consinas, cepHasi, a30THas)

- lllenouu (ruapoxcu HATpuUs, TUAPOKCH]T KAJIHSI)

- Conu (x70pusl, cynbdaTsl, KapOOHATHI)

- Opranuueckue peakTUBbl (3TAHOJ, TIMLEPHH, YKCYCHAsl KUCIIOTA)
- Uunukarops! (1akmyc, ¢peHondraaert, METUIOPAHK)

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

- KabuHeT XuMHH, OCHAIIICHHBIH:

- BoiTsxHBIM 1IKad oM

- [IpoTuBOMIOKapHBIM 000PYIOBaHUEM

- CpencTBaMu MHANBUTYAJTbHON 3aIIATHI

- MynpTUMEIUIHBIM KOMILIEKCOM

- InTepakTUBHOM JOCKOU

- KoMIuiekThI:

- Moaenei KpUCTAININYECKUX PEIIeTOK

- Konnexnwuit "HedTh 1 npoykThl nepepadoTku”
- Komnexkuwuii "I[lonumepst”

- HepI/IO,Z[I/I‘-ICCKI/IX CHUCTCM pa3JIMYHBIX BUJ0B
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