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HNOACHUTEJIBHAS 3AIIUCKA
Pabouast mporpamMma mo XuMuu Ha YpOBHE CpeHEro oo01iero oopazoBanus pa3padboTaHa Ha ocHoBe DenepaibHOro 3akoHa OT 29.12.2012 Neo
273-®3 «O6 obpazoBanuu B Poccuiickoit denepanuuy, TpeOOBaHUN K pe3yibTaTaM OCBOCHUS (eaepaabHON 00pa30BaTEIbHOM MPOrPaMMBI
cpennero obmero oopazosanuss(P@OIl COO), nmpencraBineHusix B GenepanbHoM rocyaapcTBeHHOM obpazoBaTenbHoM ctanaapte COO, ¢ yuérom
Konnenuun npenoaaBanust yaeGHOro mpeamera «XuMus» B 00pa3oBaTeNbHBIX opranuzanusax Poccuiickoit denepannu, peann3yomux OCHOBHbIE
oOpasoBarebHbIE TPOrPAaMMbI, 1 OCHOBHBIX MOJIOKeHUH «CTpaTeruu pa3BuTus Bociutanus B Poccutickoit @enepanuu Ha nepuoy a0 2025 roga»
(Pacnopspxenune [IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).
XUMUS HA YpOBHE YIIyOIEHHOTO M3YYEHHUS 3aHMMAECT BAKHOE MECTO B CHCTEME €CTECTBEHHO-HAayyHOro oOpa3oBanus ywammxcs 10-11
KimaccoB. M3ydeHme mpeamera, peamuzyeMoe B yCIOBUSX Au(QepeHnnpoBaHHOTO, MPOQMIBHOTO OOy4YeHHs, TPU3BAHO OOECIICYHUTH
o011eo0pa3oBaTelbHyl0 U OOUIEKYIbTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IIKOJBI, HEOOXOMUMYIO Ui aJanTalld MX K OBICTPO MEHSIOIIUMCS
YCIOBUSIM KH3HU B COLIMYME, a TakKe JUIsl MPOJIOJDKEHUS OOydeHUs B OpraHU3alusx MpoQecCHOHANbHOro o0pa3oBaHUs, B KOTOPBIX XHUMHUS
SIBJISICTCS] OJTHOM M3 MPUOPUTETHBIX TUCIUTLIINH.
B nmporpamme mo XxuMun Ha3HAUYEHUE TpeAMETa «XUMUS) MOTydaeT MOAPOOHYI0 HHTEPIPETAIIMIO B COOTBETCTBUHM C OCHOBOIOJIATAIOIINMHU
nonoxxkeusMu GI'OC COO o B3auMOOOYCIOBICHHOCTH IIeNied, CONepiKaHus, Pe3ylbTaToB OOyueHUss U TpeOOBaHUN K YPOBHIO MOJATOTOBKU
BBITYCKHUKOB. CBUAECTEIHCTBOM TOMY SIBJISIIOTCS CJIEAYIOIIKE BBIMOIHIEMbIE IPOrpPaMMOi 110 XUMHUU (YHKITUH:
e uH(pOpPMALIMOHHO-METOIWYECKas, peanu3alus KOTOpod oOecrnedyrBaeT IONIy4YeHHE MPEJICTaBICHHUs O IENAX, COACpX)aHUH, oOIeit
CTpaTeruu 0O0y4eHus, BOCIIUTAHUS U Pa3BUTHS O0YJAIOIIMXCS CPECTBAMH MPEAMETA, U3y4aeMOro B paMKaX KOHKPETHOTO POuIIs;

® OpraHu3alMOHHO-TUIAHMPYIOUIAsi, KOTOpas MPEeAyCMAaTpUBAET ONpPEAENIeHHUEe: MPUHLMUIIOB CTPYKTYPUPOBAHUS U IOCIEI0BATEIBbHOCTH
M3Y4eHUs y4eOHOro MaTepHana, KOJIMYECTBEHHBIX U KaueCTBEHHBIX €r0 XapaKTePUCTHUK; MOAX0A0B K (HOPMUPOBAHUIO COJIEPKATEIHHON
OCHOBBI KOHTpOJII U OLEHKH O0pa30BaTeNbHBIX JOCTH)KEHHH OO0yYaromMXCs B paMKaX WTOTOBOM arTecTaluud B (OpMe €INHOIO
rocyJapCTBEHHOTO 3K3aMEHa M0 XUMHUH.
[IporpamMma asist yriayOiI€HHOTO U3YUEHUS XUMUHU:
® YCTaHABIIMBAaE€T WHBAPUAHTHOE TMPEAMETHOE COJep)KaHue, o0s3aTeTbHOe [UIsi HW3YYEeHHs B paMKaxX OTAENbHBIX Mpoduiei,
MpelycMaTpUBaeT pacipeielieHne U CTPYKTYPUPOBaHUE €ro MO KilaccaM, OCHOBHBIM COJIEP>KaTEIbHBIM JIMHUSM/pa3/iesiaM Kypea;

e aéT MpUMepHOE pacupe/eseHre yueOHOro BpeMeH!, pEKOMEHIyeMOro Il U3yYEHHsI OT/ICNIbHBIX TEM;

e [peasiaraeT NPHUMEPHYIO TOCJIEeN0BaTeNIbHOCTh M3y4eHHs Yy4eOHOro wmarepuana ¢ y4€TOM JIOTUKM TIOCTPOEHMsI Kypca,
BHYTPHUIPEIMETHBIX U MEXIPEIMETHBIX CBSI3EH;

e aéT METOAMYECKYI0O HMHTEpIpeTaluio Leneld W 3ajJady W3yuyeHHs NpeaMeTra Ha YriyOJEHHOM YpOBHE C Y4YETOM COBPEMEHHBIX
MPUOPUTETOB B CHUCTEME CpEIHEro oOmiero oOpa3oBaHMs, COJEPKATEIbHON XapaKTEPUCTHKH IUIAHHUPYEMBIX PE3YyJIbTaTOB OCBOCHUS



OCHOBHOH 00pa30BaTeJIbHOM MPOrpaMMBbl CpeiHEro oouiero o0pa3oBaHMsl (JMUHOCTHBIX, METAIPEIMETHBIX, IPEAMETHBIX), a TaKkKe C
y4€TOM OCHOBHBIX BHJIOB YUEOHO-TIO3HABATEIBHBIX ACHCTBHI 00YJaOMIErocs 0 OCBOCHUIO COACPKAHMSI MPEAMETA.

ITo BceM Ha3BaHHBIM MO3UIMSIM B MPOTrpaMMe MO XUMHH MPEeTyCMOTpeHa MPEeeMCTBEHHOCTh ¢ O0yYeHHEM XMMHU HAa YPOBHE OCHOBHOIO
obmiero obpa3zoBaHMs. 3a MpenelaMu YCTAaHOBJIEHHOM IPOrpaMMOM MO XMMHUHU 00s3aTeiabHON (MHBapUaHTHOM) COCTaBIAIOLIEH COAEp KaHUsS
yuebHoro npenMeTa « XMMHU» 0CTAETCsl BO3MOXKHOCTh BbIOOpa €ro BapUaTUBHON COCTABIISIONIEH, KOTOPas JOJKHA OIPEAENAThCS B COOTBETCTBUU
C HalpaBJICHUEM KOHKPETHOTO Mpoduis 00ydeHusl.

B cootBercTBuM ¢ KoHuentyaabHbIMU monoxeHussMH PI'OC COO o HazHAaYeHUHM MPEIMETOB 0a30BOr0 M YrIIyOJIEHHOTO YpOBHEW B
cucreme 1updHepeHInpOBaHHOIO 00YUEeHHs HAa YPOBHE CPEIHEro 001ero o0pa3oBaHus XUMHsI Ha YPOBHE YIIyOJEHHOIO U3yUSHMsI HAallPaBJIeH Ha
peanu3anuio NPeeMCTBEHHOCTH € MOCIEYIOIUM 3TalloM HOJIY4YEeHUsI XUMUYECKOTr0 00pa30BaHUs B PAMKAX M3y4YEeHHUs CHelUalbHbIX €CTECTBEHHO-
HAYYHBIX U XUMHUYECKUX TUCIHIUIMH B By3aX M OPraHM3alHUsAX CPEIHEro MpoQecCHOHaIbHOTO 00pa3oBaHus. B 3Toil CBsI3M M3ydeHUE MpenMeTa
«XUMUS» OPHEHTHUPOBAHO TMPEHMYIIECTBEHHO HA PACIIUPEHUE W YIIyOJeHHWE TEOPETHYECKOW M MPAaKTUYECKOH MOJIrOTOBKH OOYyYaroIIUXCS,
BbIOpABIINX ONpeAeiEHHbI NMpodmib 00ydyeHHs, B TOM 4YMCJIE C NEPCHEKTHUBOW IOCIEAYIOIIEro MOJIY4YEeHUs XMMUYECKOro oOpa3oBaHMs B
opranuzanusax npogeccuoHaabHoro odpasosanus. Hapsny c¢ atum, B ceere TpeboBanuit ®I'OC COO k miaHUpyeMbIM pe3ysbTaTaM OCBOEHUS
benepanbHON 00pa30BaTENBHON MPOTPaMMBI CPEHETO 00IIero oopa3oBaHus U3yYeHUE MpeaMeTa « XUMHUsT» OPUEHTHPOBAHO TAK)KE HA peIIeHHE
3aJad BOCIIMTAaHHMS W COIUAIBHOTO pPa3BUTHA OOydyarommxcs, Ha (OPMHPOBAHHUE Y HHX OOIIEHHTEIUICKTYaJbHBIX YMEHUH, YMEHHU
panroHanu3ay yueOHOro TpyAa U 0000IEHHBIX CLIOCOOOB AEATEIbHOCTH, UMEIOIUX MEXIUCIUIUIMHAPHBIHN, HaAIIPEIMETHBIM XapakTep.

CocrapisoluMu npeaMera «XUMUs» Ha YpOBHE YIIIyOJIIEHHOIO M3Y4EHUS SBISAIOTCS YIriayOs€HHBIE Kypchl — «OpraHudyeckas XUMHUs» U
«O06masi u HeopraHuueckas XuMus». llpu ompeneneHuu mnoaxoAoB K OTOOPY M CTPYKTYpPHOM OpraHH3allMd COJIEp’KaHUS 3THUX KYpCOB B
IporpaMMe o XuMuM 3a ocHoBY IpUHATHI nojoxkeHuss PI'OC COO o paznuuusix 6a30BOro U yriiyoJEHHOr0 ypoBHEH U3yUeHUs ITpeIMeTa.

OcHoBy cozepkaHusi KypcoB «OpraHuueckass XuMus» U «OOIas ¥ HeopraHUYecKass XMMHUsS» COCTABISET COBOKYIHOCTh MPEIMETHBIX
3HaHUM M yMEHHH, OTHOCAIIUXCS K 0a30BOMY YPOBHIO M3Y4EHHUS IpeaMmera. JTa CUCTeMa 3HAaHUM MOJIydaeT ONpe/elEHHOE TEOPeTHUECKOoe
JIOTIOJIHEHUE, TTO3BOJIAIONIEE OCO3ZHAHHO OCBOUTH CYLIECTBEHHO O0ybIIUM 00BEM (hakToNornyeckoro mMatepuaia. Tak, Ha yriyOJI€HHOM ypoBHE
U3Y4YEHUs TpeaMeTa obOecreyeHa BO3MOXKHOCTh 3HAUMUTEIBHOTO YBEJIMYEHHs 00bEMa 3HAHUM O XMMHYECKHMX D3JIEMEHTaX M CBOMICTBaxX MX
COEZIMHEHUIl Ha OCHOBE PACIIMPEHUs U YIIyOJIeHUs MPECTaBICHUN O CTPOSHHUHU BELIECTBA, XMMUYECKON CBSA3M M 3aKOHOMEPHOCTSAX MPOTEKAHUS
peakuuii, pacCMaTpUBaE€MbIX C TOUYKH 3PEHUS XUMUYECKOM KMHETUKH M TEpMOAMHAMUKH. V3ydeHne nepuoauueckoro 3akoHa u Ilepnoanueckoit
CUCTEMbI XMMHUYECKHX 3JIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKHX MPE/ICTABICHUSIX O CTPOCHUU aToMa. XUMHUYeCcKas CBS3b
OOBSCHSIETCSI C TOYKHM 3PEHHS] PHEPreTHUECKUX WM3MEHEHUH NMpu €€ oO0pa30oBaHMU M pPa3pylIEHUHU, a TAKKe C TOYKU 3PEHUS MEXaHU3MOB €€
oOpa3zoBaHus. V3ydeHue TUIOB peakiyil JOMoNHsAeTCs (GOPMHPOBAHUEM MPEACTABICHUN 00 3IEKTPOXMMHUYECKHX MpoIeccaXx M DIEKTPOSIn3e
pacIijIaBoB U pacTBOPOB BelIeCTB. B Kypce opraHnyeckoil XMMUU MPU PACCMOTPEHUH PEaKIIMOHHOM CITIOCOOHOCTH COEIMHEHUH yaemnseTcs ocoboe
BHHUMaHHE BONPOcaM 00 3IEKTPOHHBIX 3 deKTax, 0 B3aMMHOM BIMSHUHM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX PEaKIIHii.



Ocoboe 3HaueHre UMeeT TO, YTO Ha COJEpKaHUe KypCOB XMMHUU YIITyOJIEHHOrO YpOBHS M3yuYeHMsl Ul KJIAcCOB ONpeAesEHHOro npoduiis
(rmaBHBIM 00pa30M Ha MX CTPYKTYPY M XapaKTep JOTOJIHEHHH K 001Iel cucTeMe MpeIMETHBIX 3HAHNI) OKA3bIBAIOT BIMSHUE CMEXHBIE TPEIMETHI.
Tak, Hampumep, B cCOAep)KaHUM MpeAMEeTa s KIacCOB XMMHUKO-(PH3UIECKOro Mpoduis OonblIoe 3HaYeHue OyAyT MMETh JJIEMEHTHI yueOHOTO
Matepuaia no oodmei xumuu. [Ipu u3ydenun npeamera B JaHHOM Cllydyae aKIEHT OyAeT clejlaH Ha OOIIHOCTh METOAOB MO3HAHHUs, OOIIHOCTb
3aKOHOB M TEOpUIl B XMMHUHM M B (PU3UKE: aTOMHO-MOJIEKYJSIpHAsi TeopHsl (MOJIEKYJsipHas TeopHsl B (U3UKE), 3aKOHbI COXPAHEHUs MacChl U
SHEPIHUH, 3aKOHBbI TEPMOJAMHAMUKH, HIEKTPOJIN3A, IPEACTABICHNS O CTPOCHUH BELIECTB U IPYToe.

B 10 ke Bpems B coaepkaHHHM NpeAMeTa IS KIACCOB XHUMHKO-OMOJIOTMYECKOTO Npoduiis OONbIIMN yASNbHBI Bec OyaeT HMETh
opraHuydeckas xumus. B aToMm ciyuae mpenoctaBisieTcs BO3MOXHOCTh Al 0ojiee 0OCTOSITENbHOIO PAaCCMOTPEHMSI XMMMUYECKOW OpraHu3aliu
KJIETKM KaK OMOJIOTHYECKOW CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K IPUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTBI, KaK JIMIU/bI, OCIKH, YIJIEeBOIbI,
HYKJICMHOBBIE KACIOTHI U ipyrue. [Ipu 3ToM 3HaHHS O COCTaBE U CBOMCTBAX IIPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEILECTB CIIyKaT
OCHOBOWH JIJIsl U3Y4EHUS CYIIIHOCTH TPOIIeccoB (POTOCHHTE3A, ABIXaHUS, TUIIEBAPEHUSI.

B muiane ¢opMupoBaHUs OCHOB HAay4YHOTO MHUPOBO33PEHHUS, OCBOEHHUS OOILIECHAYYHBIX METOJOB IMO3HAHHUSA M ONbITAa MPAKTUYECKOI'O
NPUMEHEHMsI HAay4yHbIX 3HAHUH U3ydeHHE IpeaMmera «XHUMHUs» Ha yriIyOJEHHOM ypOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBA3SIX C y4yeOHBIMU
IpeIMeTaMu, BXOJIALUIMMHU B COCTaB MpeIMETHBIX obnacteil «EcTecTBeHHO-HayuHble IpeaMeTsl», «MaremaTnka U uHpopmatuka» u «Pycckuii
SI3BIK U JIUTEPATypay.

ITpu n3yuenun yuebHoro npeamMera « XMMHUs» Ha yrilyOJEHHOM YpOBHE TAaKXKe, KaK Ha YPOBHE OCHOBHOT'O M CpPEIHEro 0011ero oopa3oBaHus
(Ha 0a30BOM YpOBHE), 3ajJauell NEpBOCTENEHHON 3HAUYMMOCTH SBISETCS (OPMHPOBAHHWE OCHOB HAayKHM XUMHUHM Kak OOJIACTH COBPEMEHHOI'O
€CTECTBO3HAHUS, IPAKTUYECKOHN JESITEIbHOCTH YEJIOBEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbI. Pemienue 3Toit 3aaun Ha yriiyOon€HHOM
YPOBHE U3y4€HUs IIPEeIMeTa MPEATOIaracT pealu3aluio TaKuX eI, Kak:

e (opmupoBaHUE MpenCTaBICHUI: 0 MaTEepUaIbHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSX M TMO3HABAEMOCTH SIBIIEHUH MPHUPOJBI, O MECTE
XUMHH B CUCTEME €CTECTBEHHBIX HayK M €€ Beqyllel poju B 00eCcleueHUN yCTOMUYNBOIO pa3BUTHS YEJIOBEUECTBA: B PELICHUH ITPpoOiieM
9KOJIOTHYECKOM, YHEPreTUUECKOM U MUILEBOM 0€30MacHOCTH, B Pa3BUTHH MEIULIMHBI, CO3JJaHUH HOBBIX MaTepHasioB, HOBBIX HCTOUHUKOB
SHEpPIuu, B 00ECIEYeHUH PallMOHAIBLHOTO MPHUPOJIOIOIB30BaHMs, B (POPMUPOBAHUN MHUPOBO33PEHMS M OOIIEH KyJIbTyphl YeloBeKa, a
TAKkKe IKOJIOTHYECKH 00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 37J0POBBIO U IIPUPOIHON CPEIE;

® OCBOCHME CHCTEMBI 3HaHUH, JISKAIIHUX B OCHOBE XMMUYECKOH COCTABIISIOIIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUpa: (pyHIaMEHTAIbHBIX
MOHSTHM, 3aKOHOB U TEOPHM XMMHH, COBPEMEHHBIX IMPEACTABICHUI O CTPOEHUU BEIECTBA Ha Pa3HBIX YPOBHSAX — aTOMHOM, MOHHO-
MOJIEKYJISIPHOM, HaIMOJIEKYJISIPHOM, O TEPMOJAMHAMUYECKUX U KMHETHUECKUX 3aKOHOMEPHOCTSIX IPOTEKAaHUs XMMHUYECKHUX PEaKLMi, O
XMMHUYECKOM pPaBHOBECHH, PACTBOPAX U AMCIEPCHBIX CUCTEMAaX, 00 OOIMIMX HayYHBIX MPUHLIUIIAX XUMHUYECKOTO MTPOU3BO/ICTBA;

e (opmMupoBaHHE y OOYYAIOUIMXCS OCO3HAHHOTO IMOHMMAHUS BOCTPEOOBAHHOCTH CHCTEMHBIX XMMHUYECKMX 3HAHMHA Ui OOBSICHEHHS
KIIIOYEBBIX HUJEeH U MpoOJieM COBPEMEHHOM XUMMH, Ui OOBSICHEHUSI U MPOTHO3UPOBAHUS SBICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO
MPUPOAY; TPAMOTHOTO peIIeHUs MPOoOJIeM, CBA3aHHBIX C XMMHEW, MPOrHO3UPOBAHMS, aHAINW3a U OLIEHKH C MO3ULUN 3KOJOTHYECKOU
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0€30MaCHOCTH TOCIIEICTBUI OBITOBOW W TPOHM3BOJCTBEHHOW JESATEIHHOCTH YENIOBEKA, CBA3aHHOW C XMMHUYECKHM IPOU3BOJICTBOM,
UCIOJIb30BaHUEM U MepepabOTKOM BEIIECTB;
e yrIyOJeHHE MPEICTABICHUH O HAy4YHBIX METOJaX IMMO3HAHHS, HEOOXOIAMMBIX Uil MPHOOPETCHUST YMEHUH OPUCHTHUPOBATHCS B MHPE
BEIIECTB U OOBSICHEHUSI XUMHUYECKUX SBICHUN, IMEIOIIUX MECTO B IPUPOJIC, B MPAKTUYCCKON JEATEILHOCTH U TTOBCETHEBHOM JKU3HH.
B miaHe peanu3anuu mepBOOYEPEIHBIX BOCIIUTATEIBHBIX M PA3BUBAOIINX (YHKIIUN IIETOCTHONH CUCTEMBI CPEIHETO 00IIero oopa3oBaHus MpU
W3YUYCHHUH MTpeaMeTa «XUMUS Ha YIIyOIEHHOM ypOBHE 0COOYIO aKTyallbHOCTh MIPUOOPETAIOT TaKUe IEIH U 3aa4H, KaK:
e BocnUTaHWE YOEXKIEHHOCTH B TO3HABAEMOCTH SIBIICHUI NPHUPOJBI, YBOKEHHUS K MPOIECCY TBOPYECTBA B 00JACTH TEOPETUYCCKHX M
MPUKIIAJIHBIX UCCICIOBAHUN B XUMHH, (POPMUPOBAHNE MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH,
® Dpa3BUTHE MOTHBALMU K OOYYCHHIO M TIO3HAHHWIO, CIIOCOOHOCTEH K CAMOKOHTPOJI M CAaMOBOCIHUTAHWIO Ha OCHOBE YCBOCHUS
00IIIeYeTIOBEYECKUX IICHHOCTEH;
® pa3BUTHE II03HABATEIILHBIX HMHTEPECOB, WHTEUICKTYalbHBIX W TBOPUYECKMX CIOCOOHOCTEH oOydaromuxcsi, (GopMHUpPOBaHHE y HUX
CO3HATEILHOTO OTHOIICHHUS K CaMOOOpa30BaHWIO M HEMPEPHIBHOMY OOPAa30BAHHMIO KaK YCIOBHIO YCIENIHOHW NpO(eCCHOHATBHOU U
OOIICCTBECHHO! JIEATEITLHOCTH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M IIOTPEOHOCTH B 3JOPOBOM 00pa3e )KH3HU;
e (opmupoBaHWE YMECHHI W HABBIKOB Pa3yMHOTO IMPHUPOJOIOJIB30BAHMS, PA3BUTHE JKOJOTHMUECKON KYJIbTYPHI, MPUOOPETCHHUE OIBITA
00IIECTBEHHO-TIOJIE3HOM IKOJIOTHIECKON JACSITEITLHOCTH.
OO111ee 4nciIo 4YacoB, MPEeIyCMOTPEHHBIX ISl H3y4EHHsS] XUMUHU Ha YrIyOJIEHHOM YpOBHE CpeHero odiiero oopa3oBanusi, coctabiseT 204 yacos:
B 10 kmacce — 102 vaca (3 gaca B Henenmto), B 11 kimacce — 102 vaca (3 gaca B Hezeo).



COJEP/KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teoperuyeckre 0OCHOBBI OPraHUYECKONH XUMHMH.

[Ipenmer u 3HaUEHNE OPraHUYECKON XUMHH, IPEACTABICHNUE O MHOTOO0pa3uy OPraHUYeCKUX COCTUHEHUH.

DNEeKTPOHHOE CTPOCHHUE aTOMA YIIepOoa: OCHOBHOE U BO30YKJIEHHOE COCTOSAHUS. BajleHTHbIE BO3MOXKHOCTH aTOMa yriepoja. XUMu4ecKas
CBSI3b B OPraHMYECKHUX COEIUHEHMAX. Tumbl ruOpuau3alMd aTOMHBIX opOuTaneil yriepoja. MexaHu3Mbl 00pa3oBaHUs KOBAJEHTHOM CBSI3U
(0OMEHHBIH M JOHOPHO-aKLEeNTOpPHBIN). THUIbl NepeKkpbIBaHUS aTOMHBIX OpOHUTanei, 6- U m-cBsA3u. OauMHapHas, JBOWHAs U TPOWHAs CBS3b.
Cnoco0sI pa3pbiBa CBsI3€H B MOJIEKyJIaX OpraHn4ecKux BemecTs. [IoHATHE 0 CBOOOAHOM paaukaie, Hykieoduie 1 JeKTpoduie.

Teopus crpoenust oprannyeckux coennHeHuit A.M. byriepoBa u COBpeMEHHbIE MIPEICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HaU€HUE TEOpUU
CTPOEHUSI OpPraHUYECKUX COECIUHEHUN. MolieKynsipHble U CTPYKTYpHble (popMyibl. CTpyKTypHbIE (OPMYINbI pa3iMyHBIX BUJOB: pa3BEpHYyTasd,
cokpalléHHasl, ckesneTHas. Mzomepus. Buasl n3omepun: CTpyKkTypHasi, IpOCTPAHCTBEHHAs. DIEKTPOHHbIE 3((EKThl B MOJIEKYJIaX OpraHMYeCKUX
COeMHEHUH (MHAYKTHBHBIN U ME30MEPHBIH () (HEeKThI).

[IpencraBnenne o kiaccupuKanuu opraHudeckux BemiecTB. [loHsTne o (QyHKIMOHANBHON Tpynme. ['omonorus. ['omonaoruueckue psbl.
Cuctematnueckas HoMeHk1arypa opranndeckux coepunennit (IUPAC) u TpuBHaabHble Ha3BaHUS OTAEIbHBIX IPEICTaBUTEICH.

OcobeHHocTH U Kilaccu(UKalus opraHudeckux peakuuid. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIMU B OPraHUYECKON XUMUH.

OKClepUMEHTAJIbHbIE METOAbl H3Y4YEHMsI BEIIECTB W HX NPEBpALICHMI: O3HAKOMJIEHHME C O0pa3llaMM OpraHWYeCKUX BEIEeCTB U
MaTepuajaMi Ha MX OCHOBE, OIBITHI IO NPEBPAIIECHUI0 OPraHWYECKUX BEIECTB IPH HarpeBaHuu (IUIaBIeHHE, OOYIJIMBaHME U TOpPEHUE),
KOHCTPYMPOBAaHUE MOJEIIEW MOJIEKYJI OPraHUYECKUX BEILIECTB.

Yriaesoaopoaslt.

Ankanbl. ['oMosorndeckuil psji ajJkaHoB, oOwias (Gopmysa, HOMEHKIATypa U M30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE
MOJIEKYJT alIKaHOB, SP°-THOPH/IN3AIMS ATOMHEIX OPOHTATIEH Yriepona, 6-CBs3b. DH3MUecKre CBOCTBA ATKAHOB.

XUMUYECKHE CBOMCTBA AJIKAHOB: PEAKLUU 3aMEIEHUs, N30MEPHU3ALMM, NETHIPUPOBAHUS, LUKIN3ALUN, TUPOJIN3a, KPEKUHIa, TOPEHUS.
IIpencrasnenne 0 MEXaHU3ME PEAKLUN PAAUKATIBbHOIO 3aMEILEHUS.

Haxoxnaenue B mpupoae. CriocoObl mosydyeHus: ¥ IpUMEHEHHE aJTKaHOB.

Huknoankansl. OOwias gpopmyna, HOMeHKIaTypa U u3oMmepusi. OCOOEHHOCTH CTPOEHMSI U XMMHYECKHX CBOMCTB MaibIX (ILIMKJIOMpPOIaH,
UKJI00YTaH) U OOBIUHBIX (LIUKJIONEHTaH, IMKIOTeKCaH) [UKJI0aTKkaHoB. CriocoObl MOyYeHHs U IPUMEHEHUE IUKII0AIKAHOB.

Ankenbl. ['omonoruyeckuii psaj ankeHoB, oOmias ¢GopMmyna, HOMEHKIATypa. DIEKTPOHHOE W IMPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYI
AlIKCHOB, SP -THOPHIN3ALIHAST ATOMHBIX OPOUTANEH Yrieposa, o- U T-cBsi3i. CTPYKTYpHAS U TeoMeTprudecKast (Ihc-TpaHc-) n3oMeprst. Di3ndeckue



CBOMCTBAa aJIKEHOB. XHMHUYECKHE CBOWCTBA: pEaKIMM NPUCOEIWHEHUs, 3aMElIEeHUsl B 0-MOJIOKEHUE MPHU BONHOW CBS3U, MOJIMMEpPU3ALUU U
okucnenus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakiuy Ha ABOHHYIO CBsi3b. CIIOCOOBI MOydeHHs U TPUMEHEHHE alTKEHOB.

Ankanuensl. Kinaccudukanus ankanueHoB (ConpspKEHHbIC, U30JUPOBAHHbIE, KyMyauposanHsie). OCOOEHHOCTH JIEKTPOHHOTO CTPOSHHS U
XUMHUYECKUX CBOWCTB CONPsDKEHHBIX AWEHOB, 1,2- u 1,4-npucoenmnenue. [lomumepusanus conpsk€HHbIX aueHOB. CrocoObl MONMydYeHUs W
MIPUMEHEHHE ATKAJIHCHOB.

Ankunbl. ['oMonornueckuil psif ajakuHOB, o0mas ¢opmyrina, HOMEHKJIATypa M HU30Mepus. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJT alIKMHOB, SP-THOpUIN3allsi aTOMHBIX opOuTaynel yriepona. DPU3WYECKUE CBOWMCTBA AJKWHOB. XWMHUYECKHE CBOWCTBA: PEAKIIUU
MPUCOCANHEHUS, IUMEpHU3alM M TpUMEpHU3aluu, OKHUcieHus. KucinoTrHble CBOWMCTBA alKMHOB, HMEIOIIUX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHBIE peakiiy Ha TPOHHYIO CBsI3b. CIIOCOOBI MOMyUEHUS M PUMEHEHHNE aTKUHOB.

ApomMaTtudeckue yriaeBoaopois! (apeHsl). ['oMonoruueckuil psii apeHoB, oOuas Gopmyia, HOMEHKIATypa U U30Mepus. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl OeH30s1a. Pu3nyecKue CBOMCTBA apeHOB. XUMUYECKUE CBOMCTBA OEH30JI1a U €r0 TOMOJIOTOB: peakluu
3aMelIeHUs] B OEH30JbHOM KOJIBIIE M YIJIEBOJOPOJAHOM pajJMKaje, peakluu IpUCOeIMHEHUs, OKUCIeHHe ToMonoroB Oen3ouna. [Ipeacrapnenue 06
OPUEHTHUPYIOIIEM JIeHCTBUU 3aMECTUTENICH B OEH30JIbHOM KOJIbIE HA MIPUMEPE ANKUIbHBIX PATUKaIOB, KAPOOKCUIBHON, THAPOKCHILHOM, aMHHO-
U HUTPOTPYIIBI, aTOMOB TrajoreHoB. OcoOEHHOCTM XMMHMUYECKHUX CBOWCTB cruposa. [lonmmmepuszanus cruposa. CrnocoObl HoOJdydyeHUs U
IIPUMEHEHHUE apOMaTHUYECKUX YTIJIEBOJOPOJIOB.

[Tpuponnsiit ra3. [lomytHeie HedTsHble ra3pl. HegTh u €€ npoucxoxaenue. KameHHBIH yronb U MPOAYKTH ero nepepadoTku. CrocoOsl
nepepaboTku HeTU: MEeperoHkKa, KPeKUHT (TEPMHUECKUU, KaTaauThueckuil), pudopmunr, nuponus. I[Ipoayktsl mepepaboTku HedTH, HX
MIPUMEHEHUE B MPOMBIIIJICHHOCTH U B OBITY.

I'enernueckas CBA3b MEXKIY PA3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DNEKTPOHHOE CTPOCHUE TaJOTE€HIIPOU3BOIHBIX YIJIEBOJOPOJAOB. Peakiuu 3amerieHus rajioreHa Ha THAPOKCOTPYNIY, HUTPOrpymHmy,
HMAaHOTPyNny, aMuHorpymnmy. JlelicTBue Ha TaJOTeHNPOM3BOJHBIE BOJHOIO W CHOUPTOBOrO pacTBopa wEnouyu. BzaumonelictBue
JUTaJOreHaIkaHOB C MarHuMeM W LMHKOM. [IoHsATHE O MeTaJuIoOpraHuYecKuX CoelnHeHusX. lcnonp30BaHuE TaloreHNnpOU3BOIHBIX
YIJII€BOIOPOAOB B OBITY, TEXHUKE U IPU CUHTE3€ OPraHUYECKHUX BEIIECTB.

DKCrepuMeHTAIbHBIE METO/IbI U3yYEHHS BEIIECTB U MX MPEBpAIeHH: H3yueHne (PU3MUECKUX CBOWMCTB YIIeBOJOPOAOB (PacTBOPUMOCTD),
KaueCTBEHHBIX peaKlUi YIIIeBOJOPOJIOB Pa3NUYHBIX KiaccoB (oOeciBeynBaHUE OPOMHOM MM MOAHOW BOJBI, pacTBOpa MepMaHraHaTa Kalus,
B3aUMOJICHCTBHUE aIlETHJICHA C aMMHUAYHBIM pacTBOpoM okcuzaa cepedpa(l)), kauecTtBeHHOEe 0OOHApYKEHHE YTIepoia U BOJIOPOJa B OPTaHMIECKUX
BElIeCTBaX, MOJIYYEHHE ITUJIEHA U M3yYeHHE €ro CBOWCTB, O3HakomjieHHEe ¢ koutekiusmu «HedTe» m «Yromp», ¢ obpasmamu miacTMacc,
Kay4yKOB U PE€3UHBI, MOJICTUPOBAHNE MOJIEKYN YIJIEBOJIOPOI0B U TAJIOT€HIIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucnopoacoaepxamme oprannyeckne coeIHHEHHUsI.

[Ipenenbabie ogHOAaTOMHBIE CUPTHL. CTpoeHHE MOJIeKyn (Ha MpUMepe METaHoja M 3TaHoja). ['omonornueckuil psi, odmas Qgopmya,
n30MepHs, HOMEHKJIaTypa M Kiaccupukanus. dusmyeckue CBOMCTBA MPEAETbHBIX OJHOATOMHBIX CIUPTOB. BonopoaHble CBSI3M MEXITY
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MOJICKYJJaMH CIIUPTOB. XMMHYECKHE CBOWCTBA: pEaKIUH 3aMCIICHHs, ICTUApPATAIU{, OKHCICHHUS, B3aMMOJICHCTBHE C OpPraHMYCCKHUMH H
HEOpPraHMYeCKUMH KuciaoTamu. KauecTBeHHas peakiusi Ha OJHOATOMHBIE CHUPTHL JleficTBHE 3TaHOJa M METaHOJIa Ha OPTraHU3M 4YellOBeKa.
CriocoObI MOJTy4eHHUs U IPUMEHEHHE OJJHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upbl, HOMeHKIaTypa 1 u3oMepus. OcoOeHHOCTH PU3HMUECKUX U XUMHUECKUX CBOWCTB.

MHOroaToOMHBIE CIIHUPTHI — STUJICHTIIMKOINb U TIHIeprH. PU3ndeckne U XUMUYECKUE CBOWCTBA: PEaKIMU 3aMEICHHsI, B3aHMOJICHCTBHE C
OpPraHMYECKUMHU ¥ HEOPTaHWMYECKUMHU KHCIOTaMH, KaueCTBEHHAs peakilds Ha MHOTOATOMHBIC cupThl. [IpencraBieHne o MeXaHW3ME peakiuit
HyKJeo(uapHOTO 3amenenns. JleficTBre Ha opranu3m yenoseka. CriocoObl MOTY4YEeHHUS ¥ IPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJICKYJIbI, B3AMMHOE BIIMSHHE THAPOKCOTPYIIBI U OCH30JbHOTO sifipa. dusnyeckue cBoiicTBa penona. OcodbeHHOCTH
XUMHAYECKHX CBOMCTB (eHosa. KadecTBeHHble peakimu Ha ¢eHon. TokcuuHocTh (enona. CriocoObl TOJydeHHss M NPUMEHEHHE (eHoIa.
®denonpopManbaeTHAHAS CMOJIA.

KapOoHuIbHBIC COCTUHEHUS — abACTUIBl U KETOHBI. DJIEKTPOHHOE CTPOCHUE KapOOHMIBHOU Ipynmbl. [ 'OMOIOTHYecKHe PsIbl allbICTHIIOB
U KETOHOB, 001as ¢popmyia, u3oMepus U HOMEHKIaTypa. Ou3ndeckue CBONCTBA aJIbJICTUIOB U KETOHOB. XUMHUECKUE CBOMCTBA aJIbJICTUIOB U
KETOHOB: peakiuu npucoequHeHus. OKHCICHHE allbJCTHIO0B, KAYCCTBEHHBIC peakiuk Ha aibjaerubl. CrocoObl MOJMYYCHUS U MPHUMEHEHHE
QJIBJICTHJIOB ¥ KETOHOB.

OIHOOCHOBHEIC MpEACIbHBIC KapOOHOBBIC KUCIOTH. OCOOCHHOCTH CTPOCHHS MOJICKYJ KapOOHOBBIX KHCIIOT. M30Mepus 1 HOMEHKIIATypa.
®dusnuecKkue CBOWCTBA OJIHOOCHOBHBIX IPENEIBHBIX KapOOHOBBIX KHUCIIOT. BOJOpOIHBIEC CBS3M MEKIAY MOJICKYJIaMH KapOOHOBBIX KHCIIOT.
XUMUYECKUE CBOMCTBA: KMCIOTHBIC CBOWCTBA, PEAKIIHS ATCPUPHUKAIIMU, PEAKIIUHN C Y4aCTUEM YTIIEBOIOPOIHOTO pajnkaia. OCOOCHHOCTH CBOMCTB
MypaBbUHON KUCTOTHI. [ToHSATHE O MPOU3BOIHBIX KAPOOHOBBIX KUCIOT — CIOXKHBIX 3(upax. MHorooOpaszue kapOOHOBBIX KUCIOT. OCOOEHHOCTH
CBOWCTB HEIIPEICTHHBIX U aQpOMATHUECKUX KapOOHOBBIX KHUCIIOT, TUKAPOOHOBBIX KHUCIIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBuTeN BRICITHX
KapOOHOBBIX KHCIIOT: CT€apUHOBAs, MATbMUTHUHOBAS, OJEUHOBAs, JUHOAEBAs, NUHONeH08as KUCIOThL. CrmocoObl MONyuYeHUss U MpPUMEHEHHE
KapOOHOBBIX KUCIOT.

Crnoxubie 3¢upsl. ['oMonoruaeckuii psj, oomas popmysa, H30Mepus U HOMEHKIaTypa. Ou3ndeckne U XMMHYECKAE CBOMCTBA: THIPOJIU3 B
KHUCJION U IIEIIOYHOM Cpejie.

Kupsl. Ctpoenue, pu3ndeckre 1 XUMUYECKHE CBOMCTBA KMPOB: TUIPOJIN3 B KUCIOW U MIeNouHOU cpene. OCOOEHHOCTH CBOMCTB JKHUPOB,
COJIEp>KaIINX OCTATKH HEMPeIeIbHBIX JKUPHBIX KUCIOT. JKUpHI B Ipupo/Ie.

MpbL14 KaK COJIM BBICIIIUX KapOOHOBBIX KHCIIOT, UX MOFOIIIEE JCHCTBHE.

O6mras xapakTepucTuka yriaeBoaoB. Kiaccudukarus yrieBogoB (MOHO-, TU- W TOJMcaxapuabl). MoHOcaxapuabl: TIIIOK03a, (pPYyKTO3a,
rajaktosa, pubosa, gezokcuprudosa. Gusndeckre cBOWCTBA U HaxOXkAeHHUE B pupoje. DoTocunTe3. XUMUYECKHE CBOWCTBA TIIFOKO3bI: PEAKIIHH C
y4acTHEM CIHPTOBBIX U AalbJETHIHOW TPYMN, COUPTOBOE W MOJOYHOKHUCIOE OpoxkeHue. [IprMeHeHHe THIOKO3bl, €€ 3Ha4YeHHe B
KHU3HENEATSIFHOCTH OpraHn3Ma. Jucaxapuisl: caxapo3a, MalbTo3a M JIakTo3a. BoccTaHaBiMBaromyie U HEBOCCTAHABIMBAIOIINAE JHCAXaAPH/IBL.
I'mapomms nucaxapunoB. HaxoxxaeHne B mpupoze U npuMeHeHue. [lonmrcaxapupl: Kpaxmall, TIIMKOTeH U 1eutono3a. CTpoeHne MaKpOMOJIEKYIT

8



Kpaxmalla, IIIMKOTeHa U LeJU1too3bl. dru3nueckre CBOMCTBA KpaxMalla U LEJUII0JI03bl. XMMUYECKUE CBOMCTBA KpaxMajla: THAPOIN3, KaUeCTBEHHAs
peaknus ¢ MoAoM. XMMHUYECKHE CBOMCTBA LIEJUTIONO3bI: TUAPOJIU3, MONydeHue 3(upoB HeIUrono3bl. [oHATHE 00 MCKYCCTBEHHBIX BOJOKHAX
(BUCKO3a, alleTaTHBIN MIEINK).

OKCIIEpUMEHTAIIBHBIE METOJbl M3YyYEHHUsS BELIECTB M HMX IPEBPALICHMI: PACTBOPHUMOCTH Pa3JIM4YHBIX CIIUPTOB B BOJE, B3aMMOJCHCTBHE
9TaHoJa ¢ HaTPUEM, OKHUCIICHHE 3THIIOBOTO CIMPTA B aJIbJETHU]] HAa PACKaJICHHON MEJHOW MPOBOJIOKE, OKUCIICHUE STUIIOBOTO CIIUPTA AUXPOMATOM
Kajaust (BO3MOXHO HCIIOJIb30BAaHUE BHEOMATEPHAJIOB), KAUeCTBEHHBIE PEAKIMU Ha albJeruibl (¢ TUApoKcuaoMm auammuHcepedbpa(l) u
ruapokcuaoM menu(Il)), peakuus rmunepuna ¢ ruapokcugom menu(ll), xumuyeckue cBOICTBAa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJICHCTBHE
pactBopa riroKo3sl ¢ ruapokcuoM menu(ll), B3aumoneiicTBue kpaxmaina ¢ MOJOM, pEIIEHUE IKCIEPUMEHTANbHBIX 3a1a4 1o TeMaM «CIupTsl U
¢benonb, «KapOoHOBbIe KUCIOTHI. CII0XKHBIE H3(HUPBD».

A3oTcoaep:kalye OpraHnyecKkne coeiMHeHusl.

AMUHBI — OpraHn4yecKre Mpou3BOJHbIe aMMuaka. Kiaccupukamuss aMuHOB: anudaTudeckie U apoMaTUIecKue; IIepBUYHbIC, BTOPUYHBIE U
TperuuHble. CTpoeHre MoJieKyll, o0mas ¢opmysa, U30Mepus, HOMEHKIAaTypa U (U3MUecKue CBOMCTBA. XUMHUECKOE CBOICTBa anudaTruyeckux
aMHHOB: OCHOBHBIE CBOMCTBA, AJIKWJIMPOBAHKE, B3aUMOACHCTBHE IEPBUYHBIX AMUHOB C a30TUCTON KUCI0TON. COIM alKUIaMMOHUS.

AHWINH — IpeiCcTaBUTENIb aMUHOB apoMaTHdeckoro psaa. CTpoeHue aHuWiauHa. B3auMHOe BIMSIHME PYII aTOMOB B MOJIEKYJIE aHWJIMHA.
OcoOeHHOCTH XUMUYECKUX CBOMCTB aHWIMHA. KadecTBeHHBIE peakiuy Ha aHWIUH. CIIoCOOBI MOTydeHUs U TPUMEHEHHE ai(aTHIECKUX aMUHOB.
[Tony4yeHue aHMIMHA U3 HUTPOOEH30IA.

Amunoxkucnorel. Homenknarypa u uzomepus. OTIeNnbHbIE IPEACTABUTENN O-aMUHOKHWCIIOT: INIMLUH, anaHuH. Pusnueckue CBOMCTBA
AMUHOKHCIIOT. XUMHYECKHE CBOICTBA aMUHOKHUCIIOT KaK aM(pOTEpPHBIX OpraHMYECKHX COCAMHEHMH, peaklMs MOJUMKOHAEHCAlluu, 00pa3oBaHue
MEeNTUAHOM CcBs3U. bruonornyeckoe 3HaueHne aMMHOKHUCIOT. CHHTE3 U THAPOIU3 NENTH/IOB.

benku kak nmpupoaHsle noiauMepsl. [lepBuyHas, BTOpUYHas M TPETHYHAs CTPYKTypa OeikoB. XMMHUYECKHE CBOMCTBAa OEJIKOB: T'MJIPOJIN3,
JIeHaTypalus, KaUeCTBEHHbIE peaKIMH Ha OeNKH.

DKcrepuMeHTalIbHbIE METO/bl U3YUEHHUS BEILIECTB U UX MPEBPALEHUI: pacTBOpeHHEe OElIKOB B BOJIE, ACHATYpalus OSJIKOB IpU HarpeBaHUH,
LBETHBIE pEaKLUU Ha OEJIKH, pelIeHHEe SKCIIEPUMEHTAIIBHBIX 33]a4 110 TeMaM «A30Tco/iepKalllue opraHuueckue coeiMHeHus» u «Pacrno3HaBanue
OpPraHUYECKUX COECAUHEHUN».

BbicokomosekyIsipHbIe COCTUHEHHUS.

OcCHOBHbIE TIOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, IMOJIMMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MNOJMMEpU3allHH,
cpenHsis MoJiekyisgpHas Mmacca. OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COETUHEHUHN — MOJIMMEpU3aIis U MOJIUKOHCHCAIIHS.

[TomumepHsle Matepuansl. [lmacTMacchl (HMOJMMATHIIEH, MOJIMIIPOINWIEH, MOJMBUHWIXJIOPU[, TOJIUCTUPOJ, MOJUMETUIMETaKpUiar,
MOJMKapOOHATHI, MONIMATUIICHTepedTanar). Y TUIu3aus u nepepadboTKa IMmIacTrUKa.

DnacToMepbl: HaTYpalibHBIN KaydyK, CHHTeTHUECKHE Kaydyku (OyTaAHeHOBBIH, XJIOPONPEHOBBIH, H30IPEHOBBIN) U CUIMKOHBI. Pe3nHa.

Bonokna: HatypanbHbIe (XJIOIMOK, IEePCTh, MIENK), HCKYCCTBEHHbIE (BUCK03a, alleTaTHOE BOJIOKHO), CAHTETHYECKHUE (KalpOH U JaBCaH).
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[TonuMepsl cienuanbHOTO Ha3HaUYeHUs (Te(IIOH, KeBIIap, FIEKTPOIPOBOASIINE TOJUMEPDI, OMopasiiaraeMble MOJIUMEpPHI).

DKCIepUMEHTAIBHBIE METOJbl M3yYeHUS BEIIECTB M HMX MPEBPAICHUI: O03HAKOMJICHHE C O0pa3lamMy HPUPOIHBIX U HCKYCCTBEHHBIX
BOJIOKOH, IJIACTMAcC, Kay4yKOB, PELIEHHE SKCIIEPUMEHTANIBHBIX 3a/]1a4 110 TeMe «Pacro3HaBaHue I1acTMacc U BOJIOKOH.

Pacuérnble 3apaun.

Haxoxzaenue wmomnexynsapHoil (OpMysinbl OpPraHUYECKOTrO COEIMHEHHUS IO MAacCOBBIM JIOJIIM JJIEMEHTOB, BXOIAIIUMX B €ro COCTasB,
HAXOXXJICHUE MOJIEKYJISIPHON (HhOpMYJIBl OPraHMYECKOTO COeNMHEHHs 0 Macce (00bEMY) MPOAYKTOB CropaHus, O KOJMYECTBY BellecTBa (Macce,
00BEMY) MPOAYKTOB pEaKIMH W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJIICHHWE CTPYKTYPHOU (HOPMYIIBI OPTaHWYECKOTO BEIIECTBA HA OCHOBE €ro
XUMHUYECKUX CBOMCTB MJIM CIIOCOOOB MOIYUYEHHUS, OTPEeSICHUE I0JIU BHIXOA MPOYKTa PEaKlUu OT TEOPETUUECKH BOZMOKHOTO.

Me:xnpeaMeTHbIE CBSI3U.

Peanu3anust MeXIpPEIMETHBIX CBSI3EH MTPH M3yUYEeHUH OPTaHUYECKOM XUMuH B 10 Kilacce OCYIIECTBIISETCS Yepe3 UCIIOJIb30BAHUE KaK OOITUX
€CTECTBEHHO-HAYUYHBIX MOHATHUM, TaK U MOHATUN, TPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAyYHBbIE TIOHATHA: SBJICHHE, HAy4HbI (akT, TUIOTEe3a, TEOpHUs, 3aKOH, aHalu3, CHUHTE3, KiIaccuuKalus,
HaOI0IeHue, U3MEpPEHUe, SKCIIEPUMEHT, MOJIeIb, MOJICIMPOBAHHUE.

dusnka: Marepusi, aToMm, 3JEKTPOH, MPOTOH, HEHUTPOH, MOJICKYJa, HPHEPreTUYECKU YpPOBEHBb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe
COCTOSIHHE BEIIECTBA, PU3NUYCCKUE BEIIMYUHBI, €IMHULIBI H3MEPEHUSI, CKOPOCTh, YHEPTHS, Macca.

buonorus: kierka, opraHusM, sKkocuctema, ouocdepa, MeTaboIu3M, HACIEACTBEHHOCTh, aBTOTPO(PHBIA U TeTepOTPOMHBIN TUI MUTAHMUS,
OposkeHue, GOTOCUHTE3, IbIXaHUE, OCNKH, YTIEBOIbI, )KUPbI, HYKJICHHOBBIE KUCIOTHI, (PEepMEHTHI.

I'eorpadus: mose3Hble HCKOMAaeMbIe, TOTIIUBO.

TexHOMOTHs: MUIIEBBIE MPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO MTUTAHUS, MOIOIITUE CPEJICTBA, MAaTEpUAJIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KIIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHH.

AtoM. CocTaB aTrOMHBIX sjep. XuMHuUecKuil snemeHT. M3otombl. CTpoeHHE 3JEKTPOHHBIX O0OJIOYEK AaTOMOB, KBAaHTOBBIE YHCIIA.
DHepreTHYecKUe YPOBHHU U MOIYPOBHH. ATOMHBIe opOuTanu. Kiaccupukamus XMMAYECKUX 3JIEMEHTOB (s-, p-, d-, f-amemenTsl). Pacnipenenenue
AJIEKTPOHOB IO aTOMHBIM OpOUTAISIM. DJIEKTPOHHbIE KOHQUIYpallMd aTOMOB JJIEMEHTOB IEPBOrO—4eTBEPTOrO IMEPHOJIOB B OCHOBHOM H
BO30YKIEHHOM COCTOSIHUH, 3JI€KTPOHHBIE KOHPUTYPALIUKA HOHOB. DJIEKTPOOTPULIATEIHOCTD.

Ilepuognueckuii 3axkoH u Ilepuoguueckas cucrema xumuueckux saemeHToB JI.MI. MenpeneeBa. CBsi3p NEpPHOAMYECKOrO 3aKOHA U
Ilepuognueckoil CUCTEMBI XMMHYECKHUX DJJIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHHMS CBOWCTB
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XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIOXHBIX BEIIECTB MO IpyMIaM M MepuojaM. 3HaueHue nepuoanydeckoro 3akona /.M.
Menneneena.

XuMuueckasi CBs3b. BUIBI XMMHYECKON CBS3M: KOBAJICHTHAs, MOHHAs, METAJUTMYecKas. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW CBS3H:
OOMEHHBIH U JOHOPHO-AKIENTOPHBIA. DHEprust M IiauHa cBsi3u. [1oJasSpHOCTH, HANIPaBIEHHOCTh U HACBHIIAEMOCTh KOBaJeHTHON cBsi3u. KpaTHble
cBsi3u. Bogopoanas cBsizb. MexXMONeKyIsipHble B3aUMOACHCTBHUS.

BasieHTHOCTh ¥ BaJICHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JEKTPOHHOW CTPYKTYpPhl MOJIEKYJ C HUX T€OMETPUYECKUM CTpOeHUEM (Ha
MpUMEPE COCTUHEHUN 3JIEMEHTOB BTOPOTO NIEPHOJIA).

[IpencraBienne 0 KOMIJIEKCHBIX coeinHeHusAX. CocTaB KOMIJIEKCHOTO MOHA: KOMILIEKCOOOpa3oBaTelb, JIUraHAbl. 3HaYeHHE KOMIUIEKCHBIX
coequHeHuil. [ToHsATHE 0 KOOPAUHAIIMOHHON XUMUHU.

BemecTBa MONIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. THITBI KPUCTAIIMYECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA BEIIIECTB.

[Tonsitue o aucnepcHbIx cuctemax. Mcrunnasie pacTBopshl. [IpencraBienne o KOUIOUIHbIX pacTBopax. CriocoObl BhIpaKeHUsI KOHIICHTPALlUU
pacTBOpPOB: MaccoBas J0Jisl BEIIecTBa B pPacTBOpPE, MOJSpHAs KOHIIEHTpauus. HachlllleHHble W HEHACHIIICHHBIE PACTBOPHI, PACTBOPUMOCTb.
Kpucrannoruapatsi.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTraHWYECKUX BEIICCTB. TpHBUAIbHBIE HA3BaHUS OTACIIBHBIX MPEACTABUTEICH HEOPTraHWYECKUX
BEILIECTB.

Krnaccudukanus XuMHYeCKUX pPeakifii B HEOPraHMUYEeCKONH U OPraHUYECKOM XUMUH. 3aKOH COXPaHEHHUsI MAcChl BEIIECTB; 3aKOH COXPAHEHUS
Y TIPEBPAIICHUS SHEPTUU MPU XUMUYECKUX peakuusax. TernoBbie 3QPexThl XUMHUECKUX peakiuid. TepMoXuMudeckue ypaBHEHHUsI.

CKOpOCTh XMMHYECKOW peakInH, €€ 3aBUCUMOCTh OT pPa3audHbIX (akTopoB. ['oMOreHHBIE M TeTeporeHHbie peakiuu. Kartammsz u
KaTaJlnu3aTopHI.

OOpatumble U HeoOpaTHMble peakiuu. XUMHYeckoe paBHOBecue. KoHcraHTa XxumMudeckoro paBHOBecHs. DakTOpbl, BIUSIONIME Ha
MOJIOKEHNE XMMUYECKOTO PABHOBECHS: TEMIIEpaTypa, AaBICHUE U KOHIEHTPALMU BEUIECTB, y4acTBYtomuX B peakuuu. [Tpunnun Jle [latense.

OnektponuTrueckas aucconuarus. CuibHble U cladbie AIekTponauThl. Crenenb nuccornuanuu. Cpena BOIHBIX PacTBOPOB: KHUCIOTHAS,
HeWUTpanbHasi, menodnas. Bomopoausiii mokasarens (pH) pactBopa. ['maponus comneit. Peakiinu nonHoro oomeHa.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb OKucleHud. OKUCIAUTENb M BOCCTaHOBUTENb. Ilpoliecchl OKUCIEHUS U
BOCCTaHOBJICHH. BaskHeH e OKUCTUTENN U BOCCTAHOBUTETH. MeTo/1 SIEKTPOHHOTO OanlaHca. DIEKTPOIIU3 PACTBOPOB U PACILIIAaBOB BEIIECTB.

DKCNEePUMEHTATBHBIE METOJIBI M3YUYEHHS BEIIECTB M WX MPEBPAIICHUI: Pa3ioKeHHe MEPOKCHAA BOJAOPO/ia B MPUCYTCTBUHM KaTalu3aTopa,
MOJICJIM KPUCTAJUIMUECKUX PEMIETOK, MPOBEICHUE PEaKIMi HMOHHOTO OOMEHa, OMpEACNICHHE CpPeIbl PacTBOPOB C TOMOIIBI0O WHIUKATOPOB,
W3YYCHHE BIUSHUS PA3INIHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOM PEAKITUU U MOJIOKEHHE XMMHUUECKOTO PABHOBECHSI.

Heopranuueckasi xumus.

[Tonoxxenne HemeramwioB B Ilepuogmdeckoit cucreme xumuueckux snemeHToB .M. MenpaeneeBa u 0COOCHHOCTH CTPOEHHUS WX aTOMOB.
dusnyeckre CBOMCTBAa HEMETAILIOB. AJUTOTPOIIHS HEMETAIIJIOB (Ha MpUMepe KUCIopoa, cephl, pocdopa u yrieposa).
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Bogopon. Ilonydenue, pusmueckre M XMMHUYECKHE CBOMCTBA: pEakIMHM C MeTalyIaMH M HEMeTalllaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA.
I'mapuael. TormmBHBIE 3JIEMEHTHI.

I'anorensl. HaxoxkaeHue B mpupone, CIOCOOBI MONydeHHs, (PU3MYECKHe W XMMHYecKHe cBoiicTBa. ['amorenoBojopoisl. Baxkneime
KHCIIOPOJICOIepIKAIlE COSAMHEHHSI raioreHoB. JlabopaTopHbie U IPOMBILUICHHBIE CIIOCOOBI MTOJIyY€HUS raJloreHoB. [I[puMeHeHne rajloreHoB u ux
COETUHEHUH.

Kucnopon, o3oH. JJabopaTopHble 1 TPOMBILIUIEHHBIE CIIOCOOBI MOTy4eHUs Kuciopoaa. @uzndyeckne 1 XMMUYECKHUe CBOMCTBA U IPUMEHEHHE
KHCII0po/ia ¥ 030Ha. OKCUABI ¥ IEPOKCUBI.

Cepa. Haxoxnenue B mpupo/ie, CriocoObl MonydeHus, Gu3nveckue u Xxumudeckue cBoiicta. CepoBogopon, cyabduasl. Oxcun cepoi(1V),
okcus cepbl(VI). CepHucras u cepHasi KUCIOTHI U UX cod. OCOOEHHOCTH CBOMCTB cepHOM KUCTOTHI. [IpiMeHenue cepol 1 €€ coeTnHEHU.

Azot. Haxoxxaenue B mpupoje, Crioco0bl OMydeHUsI, PU3NIECKUE U XUMHUYECKHE CBOMCTBA. AMMHUAK, HUTPUAbL. OKCHABI a30Ta. A30THCTas
Y a30THAast KUCJIOTHI U UX cOIu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeneHue a3ota u ero coeiuHeHU. A30THbIE y100pEHUSI.

®ochop. Haxoxaenue B mpupojie, cnocoOsl nonydenus, puznueckue U xumudeckue cporctBa. @ochuanl u Gochun. Oxcuast docdopa,
dbocdopnas kucnora u e€ conu. [Ipumenenue gochopa u ero coequnennii. Pochopubie y1o0peHuUs.

VYraepon, HAXOXKACHUE B IPUPOJIE. AJUTOTPOITHBIE MOJuHUKay. OU3HUECKUEe M XUMHYECKHAE CBOMCTBA POCTHIX BEIIECTB, 00pa30BaHHBIX
yraepoaoM. Okcup yraepoaa(ll), okcua yrinepona(IV), yrompHast kuciora u €€ coyid. AKTHBUPOBAHHBINA YToJib, ancopomus. Dyiepensl, rpadeH,
yriepoHble HAaHOTPYOKu. [IpuMeHeHne MPOCThIX BElecTB, 00Pa30BaHHBIX YIIIEPOJOM, U €r0 COCTUHEHHI.

Kpemuuii. Haxoxnenue B mpupone, crnocoObl monyueHus, ¢uznueckue u xumuueckue cBoictBa. Oxcua kpemuus(IV), kpemHuenas
KHMCIIO0Ta, CHIIMKAThl. [I[pumMeHeHne kpeMHus U ero coeiuHeHnid. CTEKII0, ero noiay4eHue, BUabl CTeKIa.

[Tonoxxenne meramioB B Ilepuoguueckoil cucreMe XMMUYECKUX 3J1eMEHTOB. OCOOEHHOCTH CTPOEHHUS 3JEKTPOHHBIX 000JOYEK aTOMOB
MeTauioB. O6mue gpusnueckue cBoiicTsa MetamioB. [IpuMeHeHre MeTauioB B ObITY U TeXHUKE. CIIJIaBbl METAIJIOB.

DNEeKTPOXUMHUUYECKUH psa HampsbkeHud MeTayuioB. OOmue crnocoObl MOMyYeHHMs METaJUIOB: THAPOMETAJUTYprHsi, MHUPOMETaTyprus,
anekTpometaiutyprus. [lonarue o koppo3un meTtaioB. CriocoObl 3alIUTEL OT KOPPO3HH.

O6mras xapakrtepuctuka MetauioB [A-rpynmer Ileproguyeckodt cucTeMbl XUMHUYECKMX dJeMEHTOB. Harpuit u kanmii: momydeHwue,
¢du3nyeckre 1 XMMMYECKHE CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BELIECTB U UX COEIMHEHHH.

Oobmas xapaktepuctuka MmetamioB IIA-rpynmel [lepuonudeckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB. MarHuii M KanbLuil: MOJy4eHHUE,
¢bu3znyecKkrue 1 XUMHUYEeCKHe CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX coeAMHEHUN. JKECTKOCTh BO/IBI M CIIOCOOBI €€ yCTpaHEHUS.

AnroMuHuil: mony4yeHue, (pU3MUYECKHe M XUMHUYECKHE CBOMCTBAa, MPUMEHEHHUE MPOCTOro BEUIeCTBAa M €ro coeluHeHUH. AmdoTepHbie
CBOMCTBA OKCUJA U TMAPOKCHUIA ATFOMUHUS, TUAPOKCOKOMIIIIEKCHI A TFOMUHUS.

OO1m1ast xapakTepUCTHKa METaJUI0B T0O004HbBIX oarpymnn (b-rpynm) Ileprnoauueckoil CHCTEMbI XUMUYECKHX 3JIEMEHTOB.

duznyeckue U XUMUYECKUE CBOWCTBA XpoMa U ero coenuHeHuit. Oxcunpl u rugpokcusl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomats! u
JUXPOMAThI, UX OKHCIUTENbHbIE CBOMCTBA. [lonydyeHne n npuMeHeHue Xxpoma.
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dusnyueckre U XUMUYECKHE CBOMCTBA Maprasiia u ero coeauHeHnid. Baxueimme coequnenus mapranua(ll), mapranna(IV), mapranma(VI)
u mapranna(VII). [lepmanranat kanus, ero OKMCIUTENbHbIE CBOWCTBA.

dusnueckrue U XMMUYECKHUE CBOMCTBA kefe3a U ero coeauHeHuil. Okcunpl, rugpokcuasl u conu xenesa(ll) u sxenesza(Ill). [Monyuenue u
IIPUMEHEHHUE JKeJe3a U €ro CIJIaBOB.

du3nuecKre 1 XMMUYECKHE CBOMCTBA MeAU U €€ coequHeHni. [lonydenne u npuMeHeHne Meau U €€ COeAMHEHU M.

[uuk: monydenune, GpU3MUECKHEe W XUMUYECKUE CBOMCTBA. AM(OTEpHBIE CBOWCTBA OKCHIA W THIPOKCHIA IMHKA, TUIPOKCOKOMILICKCHI
uuHka. [[pumeHeHue UHKA U €ro COeAMHEHU.

DKcrepuMeHTAIbHbIE METO/Ibl U3yYEHHS BEUIECTB U UX IPEBpAIICHUI: H3yuyeHue o0pa3oB HEMETAIIJIOB, ropeHue cepbl, hocdopa, xenesa,
MarHusi B KHUCJIOPOJIE, U3yYEHUE KOJUIEKIMH «MeTaibl U CIUIaBbl», B3aMMOJECUCTBUE LIEIOYHBIX M IICJIOYHO3EMEIBHBIX METAJJIOB C BOJOH
(BO3MOXHO UCITIOJIb30BAaHUE BUACOMATEPUAIIOB), B3AaMMOJICHCTBHE IIMHKA U JKEJIe3a C PaCTBOPAMH KHCIIOT U IIEJIOYEH, KaYeCTBEHHbBIE PEaKIMi Ha
HEOPraHUYeCKHe aHMOHBI, KATHOH BOJIOPOJIa M KATHOHBI METAJNIOB, B3aMMOJICUCTBUE THAPOKCUIOB AIFOMUHUA U IIUHKA C PACTBOPAMHU KHUCIIOT U
ieNouei, penieHne IKCIEePUMEHTaIbHBIX 3a1a4y 1mo temaM «[ amorenb», «Cepa u e€ coemuHeHUs», «A30T U Pochop U HX COCTUHEHHS,
«MeTasl IJIaBHBIX MOATPYIIY», «MeTaibl MOOOYHBIX TOATPYIII.

XuMUA U )KU3Hb.

Ponb xuMuu B 00€CIIEUCHUH yCTOMYMBOTO Pa3BUTHS 4YeioBedecTBa. [IOHITHE O HAYYHBIX METOJaX MO3HAHHUS U METOJOJIOTHMH HAYYHOTO
uccienoBanus. Hay4uHnble mpUHIKITBI OpraHU3aluid XUMHUECKOTO TPOU3BOCTBA. [IpOMBIIIIIIEHHBIE CITIOCOOBI MOY4YEeHUS BaKHEHIIINX BEUIECTB (Ha
pUMepe MPOU3BOJACTBA aMMHaKa, CEPHOW KHUCIOTHI, MeTaHona). [IpoMblluieHHbIe COCOOBI MOJNIYYeHHsS METAJUIOB U CIJIaBOB. XUMHUYECKOE
3arpsi3HEHUE OKPY KaroLIel cpeibl U ero nocieacTBus. Poiab XuMun B o0ecrieueHnr SHepreThUecKoil 0€30MacHOCTH.

XuMHus 1 310pOBhe uesoBeka. JlekapcTBeHHbIE cpecTBa. [IpaBuiia uCmonp30BaHUs JEKAPCTBEHHBIX MpenapaTtoB. Poins XxuMuu B pa3BUTHH
MEULIMHBI.

XUMHUS TUIIA: OCHOBHBIE KOMITOHEHTHI, MHIIEBbIe 100aBKH. Poih XuMuu B o0ecrieueHuu MHUIIEeBOH 0e30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenctBa. beitoBas xumusi. [IpaBmia 6e30macHOTO MCHOJB30BaHUS TpPEMapaToB OBITOBOW XMMHH B
TIOBCETHEBHOM KU3HH.

XUMHUS B CTPOUTENBCTBE: BaKHEHIIINE CTPOUTENbHBIE MaTepUabl (IIEMEHT, OETOH).

XUMHUs B CENbCKOM X03siicTBe. OpraHndeckue 1 MUHEpalIbHbIE YA00peHUsI.

CoBpeMeHHbBIE KOHCTPYKITMOHHBIE MaTepUaibl, KpaCKH, CTEKJIO, KepaMuka. MaTepuaibl 1J1s SIeKTpOHUKH. HanoTexHoI0THH.

Pacuérnebie 3anaun.

Pacuérel: mMacchl BemecTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO U3 yYACTBYIOIIMX B
peaKiuu BEIeCTB, Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOAYKTOB pPEAKIMU, €CIH OJHO W3 BEIIECTB MMEET MpPUMECH, Macchl (00bEMa,
KOJIMYECTBA BEILECTBA) MPOJYKTa PEaKkluu, €ClIH OJHO W3 BELIECTB JAaHO B BUJAE PAacTBOpa C OMpeNelEHHONM MacCOBOM J0Jeil pacTBOPEHHOIO
BEIIIECTBA, MaCCOBOM JOJM U MOJISIPHON KOHIIEHTPAITUU BEIIECTBA B PACTBOPE, JIOJIM BHIX0/1a MMPOTYKTA PEAKITUU OT TEOPETHUUECKH BO3MOKHOTO.
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MexnpeamMeTHble CBS3H.

Peanuszanus MexXnpeaMeTHbIX CBsI3€l IPU U3YUEHHUH O0IIel U HeopraHuueckoil XxuMuu B 11 kiacce ocyIiecTBIsSeTCs Yepe3 UCII0JIb30BAHNE
KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK U MOHATUN, IPUHATHIX B OTACIBHBIX MIPEIMETAaX €CTECTBEHHO-HAYYHOTO IIHUKJIA.

OOue ecTeCTBEHHO-HAy4YHbIE IIOHATHUS: SIBJICHHME, HAY4HbIM (akT, rumores3a, TEOpHUs, 3aKOH, aHaIW3, CHHTE3, Kiaccudukanus,
NEPUOIMYHOCTb, HAOIIOIEHHE, U3MEPEHHE, IKCIIEPUMEHT, MO/IEIb, MOJICINPOBAHHE.

®usuka: Marepus, MHUKPOMHP, MAaKpOMHUDP, aTOM, OJJEKTPOH, IPOTOH, HEUTPOH, WOH, H30TOINbI, PaJAUOAKTHUBHOCTb, MOJIEKYJIA,
SHEPreTUYECKUN YpOBEHb, BEILIECTBO, TENO, OOBEM, arperaTHOe COCTOSHUE BEIIECTBA, HACANBHBIM Ta3, (pU3nyecKue BETUYMHBI, €IUHHIIBI
U3MEpEHUs, CKOPOCTb, DHEPIHsl, Macca.

buonorus: knerka, opranusMm, 3Kocucrema, 6uocdepa, MeTaboIn3M, MAKPO- U MUKPOIJIEMEHTBI, OCJIKH, JKUPbI, YTIEBObl, HYKJICHHOBBIE
KHUCJIOTHI, )epPMEHTBI, TOPMOHBI, KPYTOBOPOT BELIECTB U TIOTOK SHEPTHH B IKOCUCTEMAX.

I'eorpagus: MuHepabl, FOpHbIE TIOPO/IbI, [TOJIE3HBIE HCKOTIAEMBbIE, TOIIIMBO, PECYPCHI.

TexHosorusA: XuMU4eCKasi MPOMBIIUIEHHOCTb, METAJLIYpPIHsl, CTPOUTENBHBIE MATEPHAIIbI, CEIbCKOX03AHCTBEHHOE POU3BOICTBO, IHILEBAS
IPOMBIIIICHHOCTb, (papMalleBTUYECKas MPOMBIIIIEHHOCTh, MPOU3BOACTBO KOCMETHMYECKUX IpPEnapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepHUaloB, dJIEKTPOHHAs IPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUH.
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INTIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA I[TPOIT'PAMMEBI 110 XUMHWHN HA YIJIYVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBHM € CUCTEMHO-AESATENBHOCTHBIM IIOJX0JJOM B CTPYKTYPE JJUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS NpeAMETa « XUMUS» HAa YPOBHE
cpeaHero o0Iero o0pa3oBaHMsl BBIIEICHBI CIEAYIONINE COCTABIISIOMINE: OCO3HAHNE 00YYaIOIUMUCS POCCHICKON TPa)KAaHCKON MJICHTUYHOCTH;
TOTOBHOCTh K CaMOpPAa3BUTHIO, CaMOCTOSITEJIBHOCTH W CAMOOINpPEACNICHUIO; HalMYhe MOTHUBAMU K OOYyYEHHIO; TOTOBHOCTH U CIOCOOHOCTD
oOyJaromuxcsi pyKOBOACTBOBATbCA MPHUHSTHIMU B OOIIECTBE MpaBUIaMH U HOPMaMH IOBEJCHHS; HATUYME MPABOCO3HAHUS, SKOJOTHYECKOMN
KYJIbTYpPbl; CHOCOOHOCTh CTAaBUTD LIEIH U CTPOUTH KU3HEHHBIE IIJIaHbIL.

JIM4HOCTHBIE pE3yJabTaThl OCBOEHMSI Ipeamera «XHMHs» OTPaKalT CHOPMHUPOBAHHOCTH OIBITa I103HABATEIBHOW M NPAKTUYECKOU
JEeSITeIbHOCTH 00Y4aoIIKXCsl B IpOLiecce peau3alun o0pa3oBaTeIbHON JEATEbHOCTH.

JIn4HOCTHBIE pPE3yabTaThl OCBOCHMS NpeaMeTa «XHUMHUS» OTpPa¥aroT CHOPMHUPOBAHHOCTH ONbBITA IMO3HABATENBHONW W MPaKTUYeCKON
JesITeIbHOCTH 00YYaOIIMXCs B MPOIlecce peanu3aluy o0pa3oBaTeIbHOM e TeNbHOCTH, B TOM YHUCIIE B YaCTH:

1) rpaskaaHCKOro BOCIIUTAHUS:

OCO3HaHHUs 00YYaIOLUMUCS CBOUX KOHCTUTYLIMOHHBIX IIPAaB U 00S3aHHOCTEH, YBaXKEHUSI K 3aKOHY U IPaBOIOPSAIKY;

MPEACTABJICHUS O COLMAIbHBIX HOPMaxX U MPaBUJIaX MEKIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOH AESITETHbHOCTU MPHU CO3TAHMH YYEOHBIX MPOEKTOB, PEIICHHH y4eOHBIX M TMO3HABATENbHBIX 3aj1ad,
BBITIOJIHCHUH XUMHUUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHTHl JPYTUX TPHU aHaIu3€ Pa3UYHBIX BUIOB Y4eOHOU
JESITENIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUYECKOMY U HAyYHOMY Hacle1I0 OT€YECTBEHHON XUMHUU;

yBaXKEHMsI K Mpolieccy TBOpUYECTBA B OOJACTH TEOPUHU U MPAKTUUYECKOIO MPUIOKEHHUS] XUMHUH, OCO3HAHMS TOTO, YTO JIaHHBIE HAYKU €CTh
pE3yNbTaT AMUTENbHBIX HAOMIOIEHUH, KPOMOTIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, MOCTOSHHOTO TPYy/a YYEHBIX U MPAKTUKOB;

WHTEpeca U TO3HABATEIbHBIX MOTHUBOB B TOJYYEHUH U IMOCIEAYIONEM aHajdn3e WH(OpMaluu O MepeIoBhIX NOCTHKEHUSX COBPEMEHHOM
OTCUYCCTBEHHOM XHNMMUHU,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEACHMS;

CIIOCOOHOCTH OIICHHBATh CUTYallUH, CBSI3aHHBIE C XUMHUYECKUMH SBICHUSMH, M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACh Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;
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TOTOBHOCTH OLICHMBaTh CBOE IIOBEICHHE M IOCTYIKH CBOMX TOBApHIIEH C MO3MLUA HPAaBCTBEHHBIX M INPABOBBIX HOPM H C Y4ETOM
OCO3HaHUS ITOCIIEICTBUM ITIOCTYIIKOB;

4) popMHUpOBaHUS KYJIbTYPbI 310POBbS:

MOHUMAHUS IIEHHOCTEH 310poBOTO M 0Oe3omacHOro oOpa3a >KW3HH, HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY
bHU3HMUECKOMY M ICHXHYECKOMY 3/10POBBIO;

coOIr0IeHHS TTpaBUII 0€301acHOr0 0OPAIEHHS C BEIIECTBAMU B OBITY, TOBCETHEBHOM JKU3HU, B TPYAOBOH IESATEIHHOCTH;

MOHUMAHUS LIEHHOCTU TNPAaBUJ WHAWBUAYATBHOTO M KOJUICKTHBHOTO OE30IaCHOTO MOBEJICHUS B CUTYAIMSAX, YIPOXKAONIMX 3I0POBBIO U
JKU3HU JIFONIEH;

OCO3HaHUsI OCJIEACTBUI U HENPUATHS BPEAHBIX MIPUBBIYEK (YHOTPEOICHHUS aJIKOT OIS, HAPKOTHKOB, KYPEHHS);

5) TpyaoBOro BocniuTaHus:

KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIIEAOBATENLCKON AEATEIBHOCTH, OOIECTBEHHO MOJIE3HON, TBOPUYECKON U APYTHX BHIAX
IEATEIbHOCTH;

YCTaHOBKH HA aKTUBHOE Y4acTHE B PELICHUH NMPAKTUYECKHUX 3a/1a4 COI[MAIbHOM HAIIPAaBICHHOCTH (B paMKaxX CBOETo KJlacca, IIKOJIBI);

MHTEpeca K MPaKTUUECKOMY M3YUYCHHUIO MPOPECCUil pa3IMuHOro pojia, B TOM YMCIIC Ha OCHOBE IPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XMMUH;

YBRXKCHUS K TPYAY, JIIOJSIM TPyla U pe3yJbTaTaM TPYI0BOH JACATSIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYaJIbHOH TpaeKTOpHU 0Opa3oBaHMs, Oyaylledl mpodeccuu M peanu3anid COOCTBEHHBIX
’KM3HEHHBIX IUIAHOB C Y4ETOM JINYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB M MOTPEOHOCTEH 00I11eCTBa;

6) 7K0J10rMYecKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIeCO00Pa3HOro OTHOUICHHUS K IPUPOIe KaK NCTOYHUKY CYIIECTBOBAHUS )KU3HH Ha 3eMIIe;

MOHUMAaHUS TJIOOANTBFHOTO XapakTepa SKOJOTHYECKHX MPOOJIeM, BIMSAHUS SKOHOMHYECKHMX IPOIECCOB HAa COCTOSIHUE TPHPOJHON W
COIIMAJIBHOM CpPeJIbl;

OCO3HaHUsI HEOOXOJMMOCTH HCTIOJIb30BAHMUS TOCTIKCHUH XUMUH JUTSL PEIICHHS BOIPOCOB PAIIMOHATBHOTO TIPUPO/I0TI0JIb30BAHUS,

AKTHBHOTO HENPUSATHS JCHCTBUM, MPHHOCAIIMX BpEA OKPYXKAIOIICH MPHUPOIHOW Cpele, YMEHHs IMPOTHO3HPOBaTh HEOJIArONMPHITHBIC
HKOJIOTMYECKHUE MOCIECTBUS MPEIIPUHIMACMBIX TEHCTBUH U MPEJOTBPAIIATh UX;

HaJIMYUSl Pa3BUTOTO SKOJOTMYECKOTO MBIIIICHHUS, SKOJIOTHUYECKON KYyJIbTYpBI, OMBITA JESTEIFHOCTH SKOJOTMYECKOH HAIpaBlICHHOCTH,
YMEHHsI PYKOBOJCTBOBAaThCS HMH B TI03HABATEIbHOW, KOMMYHHKATHBHON M COI[MAJBHOW TPAKTHKE, CIIOCOOHOCTH W YMEHHUS AaKTHBHO
MPOTUBOCTOSATH UCOIOTHH XeMOPOOHH;

7) HEHHOCTH HAYYHOTO TIO3HAHUS

MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOILECTBEHHOM MPaKTUKH;
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MOHUMAaHUs CleUu(DUKH XUMUU KaK HayKd, OCO3HaHHUS €€ poiu B (HOPMHUPOBAHHM PAIMOHAIBHOIO HAYYHOTO MBIIUICHHUS, CO3/JaHUU
LIEJIOCTHOTO IPEICTABICHUS 00 OKpYXAlOLUIEM MHUpE KaK O €IUHCTBE NPUPOAbl U YEJIOBEKA, B MO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEH U
peleHn: mpodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexkAEHHOCTU B 0c000I 3HAYMMOCTH XUMUU U1 COBPEMEHHON IMBUJIN3ALUU: B €€ TYMaHUCTHUECKON HAIIPaBICHHOCTH M Ba)KHOW POJIU B
CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KYyIbTYpbl, B PEUICHUH TIJI00ATbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUSL UYEIOBEUYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MHUIEBON M YKOJOTHYECKON 0€30IacHOCTH, B Pa3BUTUU MEAULIMHBI, 00ECIICUCHIH YCIOBUHN YCIIEUTHOTO TPYAA M SKOJIOTUYECKU
KOM(OPTHOH KU3HU KKIOT0 YjeHa 00IIecTBa,

€CTECTBEHHO-HAYYHON T'PaMOTHOCTH: MOHMMAHMS CYIIHOCTH METOJOB IMO3HAHUS, MCIIOJNb3YyEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU
UCIOJIb30BaTh MOJy4yaeMble 3HAHUA Ui aHAIM3a U OOBSCHEHUS SIBICHHUN OKPY)KAIOIIEr0 MUpa U MPOUCXOJAIIMX B HEM HM3MEHEHHUU, yMEHUs
nenaTb 000OCHOBAaHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (h)aKTOB M MMEIOIIMXCS TaHHBIX C IIEIBI0 TIOIYYEHUS IOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOIB30BaTh XMMUYECKHE 3HAHUS TS PEUICHHUS IPOOJIeM B PEaTbHBIX )KU3HEHHBIX CUTYAIUX;

MHTEpeca K MO3HAHUIO, UCCIIEOBATEIbCKON AEATENbHOCTH;

TOTOBHOCTU U CIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHUIO M caMOOOPa30BaHUIO, K AKTUBHOMY IMOJyUYEHHUIO HOBBIX 3HAHUH MO XMMHHU B
COOTBETCTBHH C )KU3HEHHBIMHU MIOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM TPy/a B Pa3IMYHBIX cepax MpodhecCHOHATBHON IeATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yinbTaTbl OCBOSHHS MPOTrpaMMbl IO XUMUH HAa YPOBHE CPEAHEro 00111ero o0pa3oBaHus BKIIIOYAIOT:

3HaUMMbIe JJ1 (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYUAOMIMXCS MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIEeHAyUYHbIE TTOHSATHS,
OTpakarolllie LEJOCTHOCTh HAyYHOH KapTHUHBI MUpa U CHElU(HUKY METOJIOB IMO3HAHHWS, MCHOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, PHEPrus, sBIEHHE, MPOLECC, CUCTeMa, Hay4yHbId (akT, MPUHLUIM, TUIIOTE3a, 3aKOHOMEpPHOCTh, 3aKOH, TEOpHs, HCCIIEJOBaHHE,
Ha0Jt0/IeHNe, U3MEPEHNE, SKCIIEPUMEHT U JIPYTHE);

yYHUBEpCaJbHble YyueOHbIE JecTBUs (ITO3HABaTENbHbIE, KOMMYHUKAaTHUBHbBIE, pETyIATHBHbIE), oOecredynBaronye (GopMupoBaHUE
(GYHKIMOHATIBHON IPAMOTHOCTH U COLIMATIBHON KOMIETEHLIUU 00YYarOLINXCS;

CIOCOOHOCTh OOYYAIOIIMXCS MCIOIb30BaTh OCBOCHHbIE MEXIUCHUIUITMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEpCAJIbHbIE y4eOHBIE
JIEWCTBUSA B O3HABATEILHON U COMAIBHOM MPAKTHUKE.

MertanpeameTHble pe3yiabTaThl OTPAXKAlOT OBJAJCHHWE YHHUBEPCAIbHBIMU YYEOHBIMU IO3HABaTE€NbHBIMH, KOMMYHUKAaTUBHBIMH U
PEryJIsSTUBHBIMU JEHCTBUSIMHU.

ITo3naBaTenbHBIC YHHBePCAJIbHbIC Y4eOHbIe AeliCTBUS
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1) 6a3oBbIe JJOrMYeCKHE AeHCTBUS:

CaMOCTOSITENILHO (POPMYITUPOBATEH U AKTyaIH3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

OIPCACIIATh LEJIN ACATCIBbHOCTU, 3a/aBasd IMapaMCTPbl W KPUTCPUHU HUX JOCTUIKCHHA, COOTHOCUTL PC3YJIbTAThl ACATCILBHOCTU C
MTOCTaBJICHHBIMH 1IEJISIMU;

WCIIOJIh30BaTh MIPH OCBOCHUU 3HAHHWM MPUEMBI JIOTHYECKOTO MBIIIUICHHS: BBIICIATh XapaKTEPHbIC PU3HAKK MMOHATHNA U YCTaHABIUBATh MX
B3aUMOCBA3b, UCITIOJIB30BATb COOTBCTCTBYIOIINEC IMOHATHA OJIA OGLHCHGHI/IH OTACIIBbHBIX q)aKTOB n SIBJIGHI/II;'I;

BBIGI/IpaTB OCHOBAHUA U KPUTCPUU IJIA KJIaCCI/I(bI/IKaL[I/II/I BCIICCTB U XUMHNYCCKUX peaKuHﬁ;

YCTaHABJIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSA3H MEXKITY U3YYaeMbIMH SIBJICHUSMU,

CTPOUTH JIOTHYECKHE pAaCCyKIeHUs (MHIYKTUBHbBIC, IEAYKTUBHBIC, MO AaHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH U TPOTHBOpPEYUS B
paccMaTpruBaACMBbIX SABJICHUAX, (bOpMy.HI/IpOBaTI) BBIBOABI U 3aKJIFOUYCHU A,

INPUMCHATL B IPOLCCCC IMO3HAHHA HCIIOJB3YCMBIC B XHMHUHU CHUMBOJIMYCCKUC (3H21KOBI)I€) MOJCIIN, HpCO6p&30BLIBaTI) MOACJIBHBIC
MPEJICTABICHUS] — XUMUYECKHI 3HAK (CMMBOII) 3J€MEHTa, XUMUYeckass (opmyia, ypaBHEHHE XUMUYECKOW pPeakIuu — MpU PEUICHUH Y4eOHBIX
MMO3HABATEIPHBIX M TPAKTUYCCKUX 3a/]ad, MPUMCEHATh Ha3BaHHbBIC MOJCIIbHBIC TPEJCTABICHUS I BBIABICHUS XapaKTEPHBIX IPH3HAKOB
HN3Yy4aCMbIX BCIICCTB U XUMHUYCCKUX peaKHI/If/'I.

2) 6a3oBbIe HCCIeN0BaTEIbCKHE IeliCTBHSI:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TTO3HAHUS BEILIECTB U XUMUYECKUX PEaKLIUM;

(dbopMynHpoBaTh LIETHU U 337a4d UCCIIEOBAHMS, UCIIOJIb30BATh MOCTABICHHBIE U CAMOCTOSATEIHHO CHOPMYIHPOBAHHBIE BOMPOCH B KAUECTBE
WHCTPYMEHTA [MO3HAHUS U OCHOBBI JJ11 (POPMHUPOBAHMSI TUTIOTE3BI IO TPOBEPKE MPABUIIBHOCTH BBHICKA3bIBAEMBIX CYXKICHMIA;

BJIAZACTh HABBIKAMH CAaMOCTOATCIBHOI0 INUIAHUPOBAHUA W MPOBCACHUA YUCHHUUCCKHX OKCIICPHUMCHTOB, COBCPHICHCTBOBATH YMCHUA
HaONOIaTh 332 XOJIOM TMpoIlecca, CaMOCTOSTENIbHO MPOTHO3UPOBATh €r0 pe3ylbTaT, (OopMyIupoBaTh OOOOIIEHHS W BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIEA0BaHMs, COCTABISATH 0OOCHOBAHHBIN OTUET O MPOJIEIaHHOM padoTe;

MpUOOpETaTh ONBIT YYEHUYECKOW HCCIIEIOBATENbCKOW M TMPOEKTHOW JEATENbHOCTH, MPOSBIATH CIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOATCIIbHOMY INOUCKY METOJ0B PCIICHUA MMPAKTHYCCKUX 3a4a4, IPUMCHCHHUIO Pa3JIMYHbIX MCTOJOB ITO3HAHU 4.

3) paGora ¢ nngopmanmeii:

OpUEHTHPOBATHCS B PA3IMUYHBIX HCTOYHHMKAX HHQPOpMAIMKM (HAYyYHO-TIOMYJSpHAs JHUTEpaTypa XUMHUYECKOTO COAEpX aHUs, CIPaBOYHBIC
nmocobusi, pecypcbl MHTepHeTa), aHaIM3UpOBaTh WHGOPMAIUIO PA3JIUYHBIX BHJIOB U (GOPM TMPEJCTABICHUS, KPUTUYECKH OLEHUBATh €€
JIOCTOBEPHOCTH M HEITPOTHBOPECUHBOCTH;

(hopMyIHpOBaTh 3aMPOCHl U IPUMEHSTh Pa3TUYHbIE METOABI IIPH MOUCKE U 0TOOpe nH(pOpMaIK, HEOOXOTUMOM JIJISl BBIMOIHEHUS YI€OHBIX
3a/1a4 OMpPEeeIEHHOTO THIIA;

HpI/IO6peTaTI) OIIBIT UCITIOJIB30BaAHUS I/IH(bOpMaIIHOHHO-KOMMYHI/IKaTI/IBHI)IX TEXHOJIOTUH U Pa3JINYHBIX MTOUCKOBBIX CUCTEM;
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CaMOCTOSATEJIbHO BBIOMpATh ONTUMAJIbHYIO (OpMY MpeacTaBieHUs HHGOpManuu (CXembl, rpaduKu, JUarpaMMbl, TaOIHUIbI, PUCYHKH H
Jpyrue);

MCIOJIb30BaTh HAYYHBIH S3bIK B KAYECTBE CPEACTBA IPU PabOTe C XUMHUECKOW HH(POpMaLUE: TPUMEHATh MEXITpeaMeTHbIE ((PU3HUecKue u
MaTeMaTI/I‘IeCKI/Ie) 3HaKHN U CUMBOJIbI, (bOpMyJ'IBI, a66peBI/IaTypr, HOMCHKJ‘IaTypy; HCIIOJB30BAaTh 3HAKOBO-CUMBOJIMYECKHUEC CpeI[CTBa HarJiiAHOCTH.

KOMMyHI/IKaTI/IBHBIe YHUBEpPCAJIbHBIC y‘leﬁHBle JeHCTBHUA:

3aJ1aBaTh BOMPOCHI [0 CYIIECTBY 00CYKIa€MOM TeMBI B XOZI€ IMaJIora U/UIH JUCKYCCHH, BEICKAa3bIBAaTh HJIEH, (HOPMYIHPOBATH CBOU
IIPEJUI0KEHUS] OTHOCUTEIBHO BBIOJHEHUS NPEJIOKEHHOM 3a/1a4M; BBICTYIATh C MPe3eHTalKel pe3yabTaToB 103HABATEIbHOMN 1A TEIbHOCTH,
MIOJTyYEHHBIX CAMOCTOSITEJILHO WJIM COBMECTHO CO CBEPCTHUKAMU IPH BBIIOJHEHUH XUMHUYECKOI0 3KCIIEPUMEHTA, IPAKTUYECKOH paboThI 1O
HCCIIEIOBAaHUIO CBOICTB M3y4aeMbIX BELIECTB, pealin3alui y4eOHOro MpoeKTa, U (POpMyIUpOBaTh BBIBOBI 10 PE3yJIbTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUM ITyTEM COTJIaCOBaHMSI MO3ULMHA B X0/1€ 00CYX/IeHUSI U 0OMEHa MHEHHSIMH.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁﬂble JeHCTBHUA:

CaMOCTOATEIIBHO IIJIaHUPOBATh U OCYILECTBIIATH CBOIO [TI03HABATEIIBHYIO IE€ATEIBHOCTD, ONpPEaeiasa €€ Lelau U 3a1a4i, KOHTPOJIMPOBATh U 10
Mepe He0OXOMMOCTH KOPPEKTHPOBATH MpearaeMblii alropuT™ AEHCTBUIM NMPU BBHIMOJHEHUN YYEOHBIX M MCCIEOBATENIbCKUX 3aj]a4, BEIOUpATh
Hauboee 3QPEeKTUBHBIN CIIOCO0 UX pELIeHMs] ¢ YUETOM IOJIyYE€HHS HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKHX PEAKIUX;

OCYILIECTBIATh CAMOKOHTPOJIb JEATENBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmMeTHbIE pe3ynbTaThl OCBOSHMS IPOTPaMMBbI [0 XMMUU Ha YriIyOJIEHHOM YPOBHE Ha YpPOBHE CpEIHEro oOIIero o0pa3oBaHUsl BKIOYAIOT
cnenuduueckre Uisi ydeOHOTro mpeameTra «XHUMHUS» HAaydHble 3HAHUS, YMEHHS U CHOCOObI JEMCTBHI 1O OCBOEHUIO, UHTEpIpETAlUd U
peoOpa3oBaHUIO 3HAHWUM, BUJBI JIEATEILHOCTH IO MOJYYEHHWIO HOBOTO 3HAHUS M MPUMEHEHHIO 3HAHUHM B Pa3UYHBIX Y4E€OHBIX CUTYyalUsX, a
TaKX€ B PEAIBbHBIX JKMU3HEHHBIX CUTyalUsX, CBA3aHHBIX ¢ XMMHUEN. B mporpamme no XMMHUM MPEIMETHBIE PE3yJIbTaThl IPEICTABIEHbI 110 I'OAaM
N3Yy4YECHUSI.

10 KJIACC
Hpe,Z[MeTHLIC PE3YJIbTAaThl OCBOCHUA KypCa «Opr AaHNYCCKad XUMUs» OTPAXKAKOT:
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c(OPMHUPOBAHHOCTD MIPEJICTABICHUNI: O MECTE€ U 3HAUEHUH OPraHMYECKOW XMMHH B CCTEME €CTECTBEHHbBIX HayK U €€ posin B 0OecrieueHuu
YCTOMYMBOTO pa3BUTHS YEJIOBEUYECTBA B PEIICHUH MPOOIEeM SKOIOTUYECKOM, SJHEPreTHUECKON U MUIIEBOI 0€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI,
CO3JIaHMHM HOBBIX MAaTEPHUaJOB, HOBBIX HCTOYHHKOB SHEPrHHM, B O0OECHEUCHHH pPALMOHAIBHOTO MPUPOJONOIL30BaHNA, B (HOPMUPOBAHUU
MHUPOBO33PEHUS U 001IeH KyJIbTyphl YEJIOBEKA, a TAKXKE IKOJIOTHYECKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U IIPUPOIHOM Cpene;

BJIQJICHUE CUCTEMOM XMMHYECKUX 3HAHWM, KOTOpas BKJIKYAET: OCHOBOIOJATAMOIIUE IOHATUS — XUMHYECKMM JJIEMEHT, aToM, AIpo U
JNIEKTPOHHAs 000JI0YKa aToMa, s-, P-, 0-aTOMHBIC OPOUTAIH, OCHOBHOE M BO30YXIEHHOE COCTOSIHUSI aTOMa, THOpUIM3alisl aTOMHBIX OpOUTAIICH,
WOH, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPUIIATEIBHOCTh, CTENICHh OKHCICHHS, XUMHUYECKasi CBSA3b, MOJb, MOJSIpHAs Macca, MOJISAPHBIA 00BEM,
yIJIepOaHBIN CKesleT, (YHKLUMOHAlbHAs TIpYIIa, paiukall, CTPYKTypHble (opMyibl (pa3BEPHYThIE, COKpAIEHHbIE, CKEJETHbBIE), U30MEpHs
CTPYKTypHasi M MPOCTPAHCTBEHHAs (F€OMETpUYecKasi, ONTHYECKas), N30Mepbl, TOMOJIOIMYECKHH PsiJl, TOMOJIOTH, YIJIEBOJOPO/bI, KUCIOPOI- U
a30TCOJepXKallie OPraHUYECKUE COECTUHEHUS, MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS; TEOPUH, 3aKOHbI
(mepuomuyeckuii 3akon JI. . MenneneeBa, Teopusi cTpoeHusi opranuueckux BemniectB A. M. bBytnepoBa, 3aKk0H COXpaHEHUsI MacChl BEIECTB,
3aKOH COXPAaHEHUS U MPEBPAILIEHUS SHEPIHMH IPU XUMHUYECKUX PEaKLUsX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH A3bIK XUMUH, MUPOBO33pEHUECKUE
3HAHHUSA, JIe)KallUe B OCHOBE IIOHMMAaHHs NPUYMHHOCTU U CUCTEMHOCTHM XUMHUYECKHUX SIBJICHMH; IPEICTABICHHUA O MEXAaHH3MaX XMMHUYECKUX
peakuuii, TepMOAMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTAX UX IMPOTEKAaHUs, O B3aUMHOM BIUSHUM aTOMOB U TPYIII aTOMOB B MOJIEKYJIax
(MHOYKTUBHBINA U Me30MepHBIH 3¢ dexTsl, opuenTanTsl [ u Il pona); hakromornueckue cBeeHUs O CBOMCTBAX, COCTaBe, MOMYyYCHUH U 0€30IacCHOM
UCMOJb30BAHUU BAXKHEHMIIMX OPraHMYECKUX BEIIECTB B OBITY M TNPAKTUYECKOH JEsITEeIbHOCTH YElIOBEKa, OOLIMX HAayuHBIX IMPHHLIUIAX
XMMUYECKOI0 MPOU3BOJICTBA (Ha MpUMEpe MPOU3BOJCTBA METAHOJIA, TepepaboTKH He(TH);

c(OPMUPOBAHHOCTh YMEHHI: BBIABIATh XapaKTepHble MpPHU3HAKW TOHATUH, YCTAaHABIMBATh WX B3aUMOCBS3b, MCIIOIb30BATh
COOTBETCTBYIOIIIME TOHATHS ITPU ONMCAHUM COCTABA, CTPOEHUS U CBOMCTB OPraHUYECKUX COEAMHEHUN;

c(OPMHPOBAHHOCTh YMEHUIA:

UCIOJIb30BATh XUMHUECKYIO CUMBOJMKY JJISi COCTAaBICHHUS MOJEKYJISPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX M CKEJIETHBIX)
(dhopmyn OpraHUYEeCKUX BEIIECTB;

COCTaBJISITh YPAaBHEHUS XMMHUECKHUX DPEAKIMH M PacKpblBaTh WX CYIIHOCTh: OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil MOCPEICTBOM
COCTaBJIEHHs AJIEKTPOHHOIO OajaHca 3TUX pPEaKUui, peakuuié MOHHOro oOMeHa MyTEM COCTABIEHHS HX IOJHBIX M COKPAIIEHHBIX HMOHHBIX
YpaBHEHUH;

M3TOTABIIMBATH MOJIETN MOJIEKYJ OPraHUYECKUX BEIECTB JIJIsl MILTIOCTPALUY UX XMMHUYECKOTI0 U IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHHI: YCTaHABIMBaTh MPHHAJIEKHOCTh H3YYEHHBIX OpPraHMYECKHX BEIIECTB IO HX COCTaBY M CTPOEHHUIO K
OIpe/IeIEHHOMY KJacCy/TpyIIe COeAWHEHHH, 1aBaTh UM Ha3BaHMs Mo cuctematudeckoil HomeHknarype (IUPAC) u npuBoauTh TpUBHAIbHBIE
Ha3BaHUS [UIA OTACIbHBIX MPEJCTaBUTENICH OpPraHWYEeCKHX BELIeCTB (STWJICH, aleTHJIeH, TONYOoJ, TJUIEepUH, ATUICHIJIMKONb, (eHod,
dbopManbaeru, aueTalbJIeru, alleToOH, MypaBbUHas KHCI0Ta, YKCYCHAsl KUCJIO0Ta, CTEAPUHOBAsA, OJIEMHOBAsI, MaJIbMUTHHOBAsI KUCJIOTHI, TNIULIHH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIINH, TUBUHUII, U30IIPEH, XJIOPONPEH, CTUPOI U APYTHUE);

20



Cc(OPMHPOBAHHOCTh YMEHHUS ONPEACTATh BUJI XUMHUCCKOW CBSI3M B OPraHUYECKHX COCIMHEHUSX (KOBAJICHTHAs M MOHHAs CBS3b, G- U T-
CBS3b, BOJIOPOJIHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHHSI TPUMEHSATH TOJOXKEHUS TEOPUU CTPOCHHUs OpraHuveckux BemectB A. M. byrnepoBa mist oOBsICHEHHS
3aBHCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS;

Cc(OPMHPOBAHHOCTh YMEHHUH XapaKTEpU30BaTh COCTaB, CTPOCHHE, (PU3MUECKHME M XMMHUYECKHE CBOMCTBA THUIHYHBIX MpPEICTaBUTENICH
Pa3IMYHBIX KIACCOB OpPraHWYECKHX BEIICCTB: aTKaHOB, MHKJIOAIKAHOB, AJIKCHOB, aJKaJHCHOB, AJIKMHOB, apOMAaTHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, AJIbJIETUIOB, KETOHOB, KAPOOHOBBIX KHUCIIOT, IPOCTHIX U CIOKHBIX d(PHUPOB, )KUPOB, HUTPOCOCTUHEHUI 1 aMUHOB, aMUHOKHUCIIOT, OETIKOB,
YII€BOAOB (MOHO-, JIM- M MOJIUCAXapUIOB), WILTIOCTPUPOBATh TCHETUYECKYIO CBS3b MEXK/IY HUMHU YPaBHEHHUSIMH COOTBETCTBYIOIIUX XMUMHUYECKUX
PEaKIMii C KCIIOJIb30BAaHHEM CTPYKTYPHBIX (POPMYIL;

c(hOPMHUPOBAHHOCTh YMCHHSI MTOATBEPKIaTh HA KOHKPETHBIX IIPUMEpaxX XapakTep 3aBUCUMOCTH PEaKIIMOHHON CITOCOOHOCTH OPraHUYEeCKIX
COCJIMHEHHI OT KPATHOCTH U TUIA KOBAJICHTHOU CBSI3U (G- U T-CBSI3H), B3AUMHOT'O BJIHSIHHSI ATOMOB M TPYIIIT aTOMOB B MOJICKYJIaX;

C(OPMHPOBAHHOCTh YMEHHS XapaKTePH30BaTh HCTOYHHKH YIIIEBOJIOPOIHOTO ChIpbs (HEe(Th, NMPUPOAHBIA Ta3, Yroyb), CHOCOOBI €ro
nepepadOTKU U MPAKTHUECKOE IPUMEHEHUE TIPOIYKTOB MIEPEPabOTKH;

c(OPMUPOBAHHOCTh BIIQJICHUS CUCTEMOW 3HAHUH O ©CTECTBEHHO-HAyYHBIX METOAAaX TIO3HAHHWS — HAOJIOJICHUH, W3MEpPEHUH,
MOJICTTUPOBAHUH, SKCTICPUMEHTE (PEATLHOM M MBICIICHHOM) U YMEHUS IPUMECHSTH OTH 3HAHMUS;

C(OPMHPOBAHHOCTh YMEHHSI IPUMEHSATh OCHOBHBIC OIEPALMU MBICIUTEILHON JIEATEIIbHOCTH — aHaJM3 ¥ CHHTE3, CpaBHEHHE, 0000IIEHHE,
CHCTEMATH3AIINIO, BBISBICHUE IPUIMHHO-CIICICTBEHHBIX CBSI3€H — JIJIsl U3YYCHUSI CBOMCTB BEUICCTB U XUMUYECKUX PEAKIIHN;

c(OpPMUPOBAHHOCTh YMEHHWU: BBISBISTH B3aMMOCBS3b XMUMHUYCCKHX 3HAHWUN C TMOHATHSAMH M TIPEJCTABIICHUSMHU JPYTHX €CTCCTBEHHO-
HAyYHBIX MPEIMETOB JJis 0oJiee OCO3HAHHOTO TOHWMAHHUS CYINTHOCTH MAaTepPHAILHOTO SIWHCTBA MHUPA, WCIIOJB30BATh CHCTEMHBIC 3HAHHS TIO
OpPraHUYECKON XUMUU ATl OOBSICHEHHS U TPOTHO3UPOBAHUS SIBICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHMI: MPOBOAUTH PACUYETHI MO XMMHUYECKUM (OpMyJaM U YPaBHEHHUSIM XUMHUYECKUX PEAKIMI C MCIOJIb30BaHUEM
¢du3nyecKknx BeMWYMH (Macca, 00BEM Ta30B, KOJIMYECTBO BEIMISCTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJWYECTBEHHONW CTOPOHBI: PACUETHI IO
HaXOXJICHUIO XUMHUYECKOH (DOPMYIIBI BEIIECTBA IO M3BECTHBHIM MAaCCOBBIM JIOJISIM XUMHYECKHX JJIEMEHTOB, MPOJYKTaM CrOpaHUS, IJIOTHOCTH
ra3000pa3HbIX BEIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUU: MPOTHO3HPOBATh, AHATU3UPOBATH U OIEHUBATh C TMO3HIMNA SKOJOTHUYECKONH OE30MaCHOCTH TMOCIEICTBUS
OBITOBOM W TTPOW3BOJICTBEHHON JISATSIIBHOCTH YEJIOBEKa, CBA3aHHOM C IMepepadOTKON BEIIECTB, UCIIOIH30BaTh MOJYUCHHBIC 3HAHUS JIJIST IPHHSTHS
I'PaMOTHBIX PEIICHUN TTPOOJIEM B CUTYAITUAX, CBI3aHHBIX C XUMHEH;

c(hOPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSATENHHO TUIAHUPOBATH U MPOBOJUTH XUMHUYECKHH SKCIIEPUMEHT (TIOJydYeHHe W M3yuYeHHE CBOMCTB
OpPraHMYECKUX BEIIECTB, KAYECTBEHHBIC PEAKIIUU YIIIEBOJOPOJOB PA3NIUYHBIX KIACCOB U KHCIOPOACOACPIKAIIMX OPTaHUYECKUX BEIIECTB,
pelieHne HKCIEPUMEHTATBHBIX 3a7ad IO PAcCMO3HABAHWIO OPTraHUYECKHX BEIIECTB) C COOIIOJEHHWEM IMpaBWJ O€30MacCHOTO OOpaIleHUs C
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BEIIECTBAaMH M JIAOOPAaTOPHBIM 00OpyJIOBaHHEM, (OPMYIHPOBATH IENb HCCICIOBAaHMS, IPEJCTABIATh B pa3ludHONH (opMme pe3yiabTaThl
OKCIICPUMCHTA, aHAJIU3UPOBATL # OLICHUBATH UX JOCTOBCPHOCTD;

c(OPMHPOBAHHOCTH YMEHUIA:

COOJII0/IaTh MTPABUIIA SKOJIOTHYECKH LIEJIECO00PA3HOT0 TIOBEICHHS B OBITY U TPYIOBOM JCATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 310POBbS,
OKpY’KaIOIIeH PUPOJHOMN CPeabl U TOCTIKEHHS €€ YyCTOHYMBOTO Pa3BUTHS;

OCO3HaBaThb OIIACHOCTb TOKCHYCCKOI'O I[eﬁCTBPISI Ha JXUBBIC OpPraHU3Mbl OHpeI[eHéHHBIX OpraHMYCCKUX BCIICCTB, NOHHMAsA CMBICII
nokazareis [TIK;

aHAIM3UPOBATh 11€J€CO00PAa3HOCTh NMPUMEHEHUS! OPTaHMYECKUX BEIIECTB B NMPOMBIIIICHHOCTH M B OBITY C TOYKH 3pPEHUS COOTHOLICHUS
PHCK-TIONB3a;

c(OPMHPOBAHHOCTh YMEHHIA: OCYIIECTBIATH [EJICHAPABICHHBIA TTOMCK XUMHUECKOW MH(POPMAIIMN B Pa3IMYHBIX UCTOYHHUKAX (HAy4YHAs U
y4eOHO-HayuHasl JIMTeparypa, CPeCTBa MacCOBOW MHpopMariu, IHTepHeT U Apyrue), KpUTHYECKU aHATU3UPOBATh XUMHUECKYIO HHPOPMAIIHIO,
nepepadaThIBaTh €€ U UCIO0JIb30BaTh B COOTBETCTBHH C ITOCTABICHHOW y4eOHOH 3ajauei.

11 KJIACC

[IpenmMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OO01as 1 HeopraHudeckasi XuMUs» OTPaXKaroT:

C(bOpMI/IpOBaHHOCTB HpeI[CTaBJ’IeHI/If/'II O MaTCpruaJIbHOM CAWHCTBC MHUPA, 3aKOHOMCPHOCTAX W IMO3HABACMOCTHU SIBJICHUI npupoabl, 0 MECTC U
3HAQUYEHUH XMMHH B CHCTEME ECTECTBCHHBIX HAayK M €€ pOjHM B OOECIIEYeHUH YCTOMYMBOTO Pa3BUTHS, B PEIICHHU MPOOJIEM SKOJIOTHUYECKOH,
JHEPreTUYeCKON U MUIIEBOM 0€30MaCHOCTH, B Pa3BUTHH MEAUIMHBI, CO3JaHUH HOBBIX MAaTEpUalIOB, HOBBIX HCTOYHUKOB SHEPTHUHU, B 00ECIICUCHUN
PalMOHAIILHOTO PUPOJIOOIH30BaHKS, B (OPMUPOBAHIH MUPOBO33PEHHUS U OOIIECH KYIbTyphl YEeJIOBEKA, a TAKXKE IKOJIOTHUSCKH 0OOCHOBAHHOTO
OTHOIIICHHSI K CBOEMY 3/I0POBBIO U MIPUPOIHOM Cpejie;

BJIaJICHUE CUCTEMON XMMHUYECKUX 3HAHHH, KOTOpasi BKIIIOYAET: OCHOBOIOJIATAIONINE TTOHATUS — XUMHUYECKHI 3JIEMEHT, aToM, SIIPO aToMma,
U30TOIIBI, DIIEKTPOHHAS 000JI0YKa aroMma, s-, P-, d-aTOMHbIE OpOHMTAlTH, OCHOBHOE U BO30YKAEHHOE COCTOSIHUSI aTOMa, THOPUAN3AINS aTOMHBIX
opOuTasneii, WOH, MOJEKYJIa, BaJEHTHOCTh, SJEKTPOOTPHUIIATEIBLHOCTh, CTENEHb OKUCIEHHUS, XHUMHYECKas CBs3b (KOBAJICHTHAs, WOHHAasi,
METaAIJIINYECKasd, BO}IOpO)IHafI), KpuCTaJJINYCCKas pCIHéTKa, XUMHYCCKad pCakmus, pacTBOP, SJICKTPOJIUTHLI, HEBJICKTPOJIIMTLI, 3JICKTPOJIUTHICCKAA
JMCCOIMANMs, CTENEeHb IUCCOLMAIMY, BOJOPOJHBIA IOKa3aTelb, OKUCIUTENIb, BOCCTAaHOBUTENb, TEIUIOBOH A(PQEKT XUMHYECKOH pPEaKIHH,
CKOPOCTb XMMUYECKOW PEaKLUH, XUMUIECKOE PABHOBECHUE; TEOPHU U 3aKOHBI (TEOPHUS AIIEKTPOIUTUICCKON JUCCOLHUAIINH, TIEPUOTUUECKHI 3aKOH
JI.. MenneneeBa, 3aKOH COXPaHCHHS MAacChl BEINECTB, 3aKOH COXPAaHCHUS W TPEBPAICHHS SHEPTUH MPH XHUMUYECKUX PEAKIUSIX, 3aKOH
MOCTOSTHCTBA COCTaBa BEINECTB, 3aKOH JIEHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XMMHH, MHPOBO33PECHUCCKHE 3HAHWS,
JIe)KalIie B OCHOBE IMOHUMAHUS MPUYMHHOCTH U CHCTEMHOCTH XUMHYECKUX SIBICHWH; COBPEMEHHBIC MPEACTABICHNS O CTPOCHUU BEIECTBA Ha
aTOMHOM, MOHHO-MOJICKYJIIPHOM M HaJIMOJIEKYJISIPHOM YPOBHSX; MPEACTABICHHS O MEXaHM3MaxX XUMHUYECKUX PEaKLHUi, TePMOJANHAMUYECKUX U
KHHETHUYCCKHUX 3aKOHOMCPHOCTAX UX MPOTEKAHHA, O XUMHUYCCKOM PaBHOBECHUHU, PACTBOPAX U JUCIICPCHBIX CHUCTEMAX, (i)aKTOJ'IOFI/I‘IeCKI/Ie CBCICHUA
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O CBOWCTBax, COCTaBe, MOJyUYeHUU U 0€30IaCHOM HCIIOJIb30BAHUN Ba)KHEUIIMX HEOPraHMYEeCKUX BEUIECTB B OBITY U MPAKTUYECKON JESTEIbHOCTH
YeJI0BEKa, OOIIMX HAyYHBIX MPUHLIUIAX XUMHUYECKOTO MPOU3BOICTBA;

cOPMUPOBAHHOCTh YMEHHI: BBISBISATh XapaKTEpHbIC TMPHU3HAKA TIOHATHUN, YCTaHABIMBATH WX B3aHMMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME IMOHATHS IPY OITMCAHUU HEOPTraHUYECKUX BEUIECTB U UX MPEBPALICHUM;

c(OpPMUPOBAHHOCTh YMEHHUS HCIOJIb30BaTh XMUMHUYECKYI0 CHMBOJMKY JIJIi COCTaBJeHHs (OpMyN BEUIECTB M YpPaBHEHHI XHMHUYECKUX
peaxuuii, cucreMatuueckyro HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHUsI OT/AEIbHBIX BEIIECTB;

c(hOPMUPOBAHHOCTh YMEHHUS OIPEACTATh BAJCHTHOCTh U CTENEHb OKUCIICHUS XUMHUYECKUX 3JIEMEHTOB B COCIUHEHUSX, BHJ XUMHYECKON
CBsI3M (KOBaJCHTHAs, MOHHAS, METAJUIMYECKast, BOJAOPOIHAS ), TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIECTBA;

c(hOpPMUPOBAHHOCTh YMEHHUS OOBACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT BHUJA XMMHUUYECKOM CBS3M M THUIA KPUCTAILTUYECKON PEIIETKHU,
OOMEHHBII U JOHOPHO-AKIICIITOPHBIN MEXaHU3MBI 00pa30BaHUS KOBAJICHTHON CBSI3H;

c(OPMHPOBAHHOCTh YMEHUH: KIaCCU(PHUIMPOBATH: HEOPTaHMYECKHE BEIIECTBA IO HMX COCTaBY, XMMHUYECKHE PEAKIHUU MO Pa3IMYHBIM
npu3HakaM (YKCIy W COCTaBy pEarupyrolIMX BELIECTB, TEIJIOBOMY 3(PQeKTy peakuuu, HU3MEHEHUIO CTENEHeHd OKHUCIICHUS JJIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTalu3aTopa U APYrue); CaMOCTOSTEIbHO BHIOMPATh OCHOBAHUS U KPUTEPHUH UIA KJIacCU(PHUKAIIMN N3Y4aeMbIX BEIIECTB
Y XMMHYECKUX PEAKIIUH;

cOPMHPOBAHHOCTh YMEHHS pPACKpBIBaTh CMBICT mepuoandeckoro 3akona JI. M. MenzaeneeBa W JEMOHCTPHPOBATH €TI0
CHUCTEMAaTU3HPYIOIIYIO, OOBSICHUTENBHYIO U MPOTHOCTUYECKYIO (PYHKIINH;

c(hOpPMUPOBAHHOCTh YMEHHUMU: XapaKTepPU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB M HMOHOB XMMHUYECKHUX JJIEMEHTOB MEPBOTO—4YETBEPTOTO
nepuo 0B Ilepuoanueckoii cucremsl .M. Menaeneesa, uCronap3yst HOHATHS «IHEPTETUYECKHE YPOBHUY, «IHEPreTUYECKUE TTOAYPOBHUY, «S-, P-,
d-aroMHBIE OpOUTANNY, «OCHOBHOEC M BO30YXIEHHOE SHEPreTHUECKHE COCTOSHUS aTOMay»; OOBSCHITH 3aKOHOMEPHOCTH M3MECHEHHS CBOMCTB
XMMHUYECKUX DJIEMEHTOB M MX COEAUHEHMU IO nepuoaam u rpymnmam [lepuoauueckoit cucremsl [. 1. MennaeneeBa, BaJeHTHbIE BO3MOKHOCTH
aTOMOB JIEMEHTOB Ha OCHOBE CTPOEHHSI UX 3JIEKTPOHHBIX 000JI0YEK;

c(OpPMUPOBAHHOCTh YMEHUM: XapaKTepU30BaTh (OMKUCHIBATh) OOIINE XMMHUECKHE CBOMCTBA BEIIECTB Pa3IMYHbIX KJIACCOB, MOATBEPKAAThH
CYILIECTBOBAHUE M'€HETHUYECKON CBSI3U MEXKy HEOPTaHMYECKMMU BEIIECTBAMH € ITOMOILBI YPABHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKIIUI;

chOpPMUPOBAHHOCTh YMEHHsI PACKPBIBaTh CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIHid TOCPEACTBOM  COCTAaBJICHUS
ANEKTPOHHOTO OanaHca ITUX PEaKIUil; peakIuii HOHHOTO 0OMeHa MyTEéM COCTABIIEHUS UX MOJTHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHH; peakinui
THUAPOJIN3a; PEaKInidi KOMIUIEKCOOOpa3oBaHus (Ha MPUMEPEe THAPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS );

c(OPMUPOBAHHOCTh YMEHUS OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX PEAKIMH ¢ yUETOM UX SHEPreTHUYEeCKUX XapaKTEePUCTHUK,
XapakTep M3MEHEHHS CKOPOCTH XMMHUYECKON peaklMd B 3aBHCHMOCTH OT Pa3lUYHBIX (PAKTOPOB, a TaKkKe XapaKTep CMEMICHHUS XUMHYECKOTO
paBHOBeCHsI MO/ BIUSHUEM BHEIIHUX Bo3zaeicTBuii (mpunun Jle [latennbe);
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c(OPMHUPOBAHHOCTb YMEHUS XapaKTepPH30BaTh XUMUUECKUE PEaKLUH, JeKallue B OCHOBE IPOMBIIIJICHHOTO MOJIy4eHHsI CEPHOM KHCIIOTHI,
aMMMaka, oOOIIMe Hay4Hble MPHHLUUNB XMMHUYECKUX IPOU3BOJCTB; LEJIECOOOPAa3HOCTh TPUMEHEHHUS HEOPraHWMYeCKHX BEIIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHS] COOTHOLICHUS PUCK-TIOJIB3a,

Cc(OPMHUPOBAHHOCTh BJIAJEHHUSI CUCTEMON 3HAaHMH O METOJaX HAy4YHOrO IIO3HAHUS SBJICHUN NpPUPOAbI — HaOIIOJEHHE, H3MEpEHHeE,
MOJICJINPOBAaHUE, HKCHEPUMEHT (pEasIbHbIi UM MBICIEHHBIN), UCHOJIB3YEMBbIX B E€CTECTBEHHBIX HAayKaxX, YMEHUs HPUMEHSTb 3TH 3HAHUSA IpU
HKCHEPUMEHTAIBHOM HCCIICOBAHUN BEUIECTB W JUISI OOBSCHEHHS XWMHUYECKUX SIBJICHHN, HMMEIONIMX MECTO B TPUPOAE, MPAKTHUYECKOH
NESITEIbHOCTH YEJIOBEKA U B IIOBCEIHEBHOM JKU3HU;

C(OPMHUPOBAHHOCTh YMEHHS BBIABIATh B3aUMOCBA3b XMMUYECKMX 3HAHUH C IMOHATUSAMHU U IPEICTABICHUSIMU JPYTMX €CTECTBEHHO-
HAy4HbIX IPEIMETOB JUIsl 60JIee 0CO3HAHHOIO MOHUMAHU MaTepUaIbHOIO €IMHCTBA MHPA;

c(OPMHPOBAHHOCTh YMEHHUSI MPOBOJIUTH PACUETHI: C UCIOIB30BAHUEM TOHSATHHA «MaccoBasi JIOJI BEIIECTBA B PACTBOPE» M «MOJISIpHAsS
KOHLIEHTpALMsA»; MacChl BEIIECTBa WM 00bEMa raza IO HM3BECTHOMY KOJMYECTBY BELIECTBAa, Macce WJIM OObEMY OJHOIO U3 YYaCTBYIOLIMX B
peaKIMM BEIeCTB; TEIUIOBOro 3(p@eKTa peakuuu; 3HaYCHHUsT BOJOPOIHOIO IOKA3aTelisl pacTBOPOB KHUCJIOT U IENOYEH C U3BECTHOM CTENEHbIO
aucconyanum; maccel (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CIU OJHO M3 HMCXOJHBIX BELIECTB JITAHO B BMJE pPacTBOpa C
orpeaeNéHHON MaccoBOM J10J1eil pacCTBOPEHHOIO BEILIECTBA UJIU JAaHO B M30bITKE (MMEET IPUMECH); JI0JIM BBIXOJA MPOIYKTa PEAKIIMH; 0OBEMHBIX
OTHOIIICHUH T'a30B;

Cc(OPMHPOBAHHOCTh YMEHMUH: CaMOCTOSITEIbHO IUIAHUPOBATh U MPOBOJUTH XUMHYECKHH 3KCIIEPUMEHT (IpOBEJIEHHE peakluil MOHHOTrO
oOMeHa, IOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa HEOPTaHUYECKUX BELIECTB, ONPEIeJIEHUE CPeJIbl PACTBOPOB BELIECTB C MOMOLIbI0 HHIUKATOPOB,
W3Y4YECHHUE BIMSHHS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTb XMMHYECKOM pEaKlMH, pelIeHHE HKCHEPUMEHTAJBHBIX 3a7ad 1Mo TeMaM «MeTamibsl» U
«Hemeramnel») ¢ coOnrofeHreM NpaBuil 0€30MacHOr0 OOpalieHHs] ¢ BEllecTBaMU M J1a0OpaTOpHBIM 000pyAOBaHHEM, (OPMYIUPOBAThH LIETh
MCCIIEIOBaHMsI, IPECTABIATh B Pa3INYHOM (popMe pe3ynbTaThl SKCIIEPUMEHTa, aHATU3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHUH: COOMI0/IaTh MpaBUIIa MOJB30BAaHUS XUMHUECKON MOCYA0H M J1abopaTopHBIM 000pyI0BaHHEM, OOpaIleHus ¢
BEUIECTBAMH B COOTBETCTBUU C HHCTPYKLUHUSMHU 110 BBINOJHEHHUIO J1a0OPATOPHBIX XMMHMUYECKHUX OIBITOB, 3KOJOTHYECKH IIeJ1eCO00pa3HOro
MOBE/ICHUS B OBITY U TPYJOBOH JEATENBHOCTH B ILIENSAX COXPAHEHUS CBOETO 37J0POBbS, OKPY)KAIOIIEH MPUPOIHOW CpeAbl U JIOCTHIKEHUS €€
YCTOMYMBOIO Pa3BUTHSA, OCO3HABATH ONACHOCTb TOKCHMYECKOIO IEHCTBHSI HA JKUBBIE OPraHMU3Mbl ONPEACIEHHBIX HEOPraHWYECKUX BEILECTB,
moHuMas cMmbica nokazarens I[1JIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATh I€JIEHANIPABICHHBIN MOMCK XUMUYECKOW MHGOPMAIIMU B Pa3IMYHbIX UCTOYHHMKAX (Hay4yHas U
yueOHO-Hay4yHas JIMTeparypa, CpeacTBa MaccoBoi MH(popmanuu, MIHTepHET U npyrue), KpUTUYECKH aHAJTU3UPOBATh XUMHUUYECKYI0 HH(POpPMAIHIO,
nepepabaTbIBaTh €€ M NCIOIb30BATh B COOTBETCTBHHM C MOCTABICHHON YueOHOH 3a/1a4ei.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 4acoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM
Kontpoabubie IIpakTnueckue (umpposbie)
n/n NpOrpamMmbl Bcero
padoTbI padoThbI o0pa3oBaTte/ibHbIE
pecypcsbl

Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYECKO XUMUM
11| copoonmm opranmecounx coommen AM. | 8 Bmorers LLOK

' P P A o https://m.edso0.ru/d69df650

bytneposa

Wroro mo paszneny 8

Pa3znen 2. YrieBoaopoasl
21 [IpenenbHbIe yIIIeBOAOPOABI — AJIKAHBI, 5 Bbu6mmoteka [JOK

' [UKJI0AJIKAHEI https://m.edso0.ru/d69df650
99 HenpenenbHbie yrneBogOpOIbl: alKEHBI, 14 1 bubnnorexa [JOK

' aJKaJIUeHb], AIKUHBI https://m.edso0.ru/d69df650
2.3 ApoMaTudeckue yrieBoJa0posl (apeHsbl) 8 bubmmorexa LIOK

' P YHICBOROPOART tap https://m.edso0.ru/d69df650
94 [IpupoaHbIE HCTOYHUKH YTIIEBOJAOPOJOB U UX 4 bubmmnoreka HOK

' nepepaboTka https://m.edso0.ru/d69df650
2.5 ["asioreHnpor3BOAHBIE YTIEBOAOPOIOB 4 1 bubmmorexa LOK

' P AHPIE YIIICBOAOPOA https://m.edso0.ru/d69df650

Hroro mo pasneny 35

Paznen 3. Kuciopoacoaep:xanue oprannyecKue coeIuHeHn st

bub OK

3.1 Crnuptsl. Genon 11 1 nommotexa L

https://m.edso0.ru/d69df650
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Ka 6OHI/IHBHLIC COCOUHCHUA. aJIbACTUABI U
P bubnunoreka LIOK

3.2 keToHbl. KapOoHoBbie KuCI0Thl. ClOKHBIE 21 1 httos://m.eds00.ru/d69df650

a¢upsl. XKupbl

bubnunoreka LIOK

3.3 YraeBoas 9 1 https://m.edso0.ru/d69df650

Hroro mo pazueny 41

Pasnen 4. A3oTcoaep:kaiye opraHudecKue coeIMHeHUus

bubnuoreka [{OK
https://m.edso0.ru/d69df650

4.1 AMUHBI. AMUHOKUCIOTHIL. beiku 12 1 2

Uroro no pazneny 12

Paszgea S. BbicokomoJieKy/JIIpHbIE COeIMHEHUSA

51 BBICOKOMOJIEKYIISIPHBIE COETUHEHMUS 6 1 bubmorexa [IOK
' yAp A https://m.edso00.ru/d69df650
Hroro no pasneny 6
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 3 6
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11 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM
Ne i/l KoutpoabHbie IIpakruueckne (uupponbie)
MPOrpaMMbl Bcero
o0pa3oBaTte/ibHbIE
pecypchl
Paznen 1. Teopernueckue 0CHOBBI XUMHU
L1 et norous smmiontne 9 BrGnorera LIOK
' PHOL https://m.edsoo.ru/2dd57f24
sneMenToB /. 1. MenneneeBa
12 CrtpoeHnue BemiecTBa. MHOr0ooOpasue 1 bubmmoreka [JOK
' BELIECTB https://m.edsoo.ru/2dd57f24
bubnunoreka LIOK
1.3 X 19
FMUHECKHE peakitin https://m.edsoo.ru/2dd57f24
Utoro no pazneny 39
Pasnen 2. Heoprannueckasi xumusi
bubnmorexa LIOK
2.1 H 31
CMETAILIH https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
2.2 M 23
CTaIH https://m.edsoo.ru/2dd57f24
Hroro no pasneny 54
Pa3nen 3. XuMus u :Ku3Hb
31 Metoapl T03HAaHUS B XUMUHU. XUMHSI U 9 bubnunorexa LIOK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro o paszneny 9
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INOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
Ne KoauuecTBo 4yacoB

Tema ypoka Hara JJIeKTPOHHBbIE UM (PPOBBIE
n/n Bcero Konrpoabnsie IIpakruuyeckue

u3ydeHusi oOpa3oBaTeibHbIE PeCypcChl
padoThI padoTshI

[Ipenmer u 3HaueHKE

OpraHM4YeCKON XUMHUH,
bubmuorexa [JOK

TPE/ICTABICHHE O - https://m.eds00.ru/3686e6f5

MHOT000pa3uH OPraHnIECKUX
COCIMHEHU I

BHSKTpOHHOG CTPOCHUEC aTOMA

yriepoza (OCHOBHOE U Bu6morexa [IOK

S . 1
BO30YIEHHOE COCTOAHM) https://m.edsoo.ru/0ce6fd4c

BasieHTHBIE BO3MOYKHOCTH
aToMma yriiepozaa

XuMHyeckas CBI3b B
OpPraHn4Y€CKUX COCANMHCHUAX.

bu6 OK
MexaHn3Mpl 00pa3oBaHus 1 ubmoreka I

https://m.edso0.ru/8d39f5c8

KOBaJEHTHOH CBS3H, CITOCOOLI
pa3pbiBa CBA3EH

T
€0pusi CTPOCHUS bu6mmoreka [IOK

i A. 1
M Bymmooons https://m.edso0.ru/9e595ch8
M. bytieposa
Buner uzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS.
bu6 OK
DnexTpoHHBIE 3G (HEKTH B 1 ubmrorexa L1

https://m.edsoo.ru/b0e61661

MOJIEKYJIaX OPTaHUYECKUX
COE€IUHEHUN
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IIpencrasnenue o
KJ1accu(uKanuu u

bu6mmoreka [IOK

6 CUCTeMaTU4ecKas
sowerknarypa (IUPAC) https://m.edsoo.ru/c212dd21
OpPraHMYECKUX BEILIECTB
Knaccudukanus peakiuii B bubnmoreka [JOK

7 .

OpPraHUYeCKON XUMHHU https://m.edsoo.ru/ba5706aa

3 CucremaTu3aius 1 0000IIeHNE bubnmoreka [JOK
3HaHUI 1O TeMe https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHYECKUH P,
oburas popmyrna,

9 HOMEHKJIaTypa U U30Mepus, bubnnoreka [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYIT

10 du3znyeckne U XUMHUUECKHIE bu6nmoreka [JOK
CBOWCTBA aJIKAaHOB https://m.edsoo.ru/3137711c
HaxoxneHnue ankaHoB B

11 npnpozli. Crioco0bI nosryyeHus bubmorexa LIOK

https://m.edsoo.ru/259b0a5b
Y IPUMEHEHHUE aJIKaHOB
[uxnoankansl: o01mas
dhopmyna, HOMEHKIATypa U

12 HU30MepHsi, 0COOEHHOCTH bu6nmoreka [JOK
CTPOEHUS U XUMUYECKHX https://m.edso0.ru/156730d2
CBOMCTB, CITOCOOBI IOTyYEHUS U
MIPUMEHEHUE

13 Pemenue pacuéTHbIX 3a7a4 Ha bubnnorexka [JOK

OIIpEEIIEHUE MOJIEKYIIIPHOU

30
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(hOpMyIIbI OPraHUIECKOTO

BEIIIECTBA [10 MACCOBBIM J0JISIM
ATOMOB DJIEMEHTOB, BXOIAIINX
B ero cocrtas. CucremaTu3aius
1 000011IeHNE 3HAHUH 110 TEME

AJKEHBI: TOMOJIOTUYECKHH Psif,
obmas hopmyia,
HOMEHKJIATYpa, JIEKTPOHHOE U

bu6mmoreka [IOK

14
[IPOCTPAHCTBEHHOE CTPOCHHUE https://m.edsoo.ru/273b0ale
Mouekyin. CTpyKTypHas ¥ Luc-
TpaHC-U30MEPHS ATKCHOB
O
15 cuolicrsa anxerion. Mpasizo bimorera LIOK
P https://m.edso0.ru/21069ccd
MapkoBHHUKOBA
16 CriocoObl ToTy4eHHs U bubnuorexa [JOK
NPUMEHEHHE AJTKEHOB https://m.eds00.ru/665dc058
I1 6ota Ne 1
g | e
v T https://m.edso00.ru/0941eed8
W3YYCHHE €TI0 CBOWCTB
Pemenne pacuéTHpIX 3a7a4 Ha
ONpEACIICHUE MOJIEKYIISAPHON bubnmnoreka [JOK
18
(bopMyJIBI OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BEIIIECTBA
AnKamueHsl: CONpsHKEHHBIE,
W30JIMpPOBaHHbIE, BuGmiorexa LIOK
19 KyMYJIUPOBaHHBIE.

Oco0eHHOCTH AIIEKTPOHHOTO
CTPOCHUS

https://m.edso0.ru/04298c0a
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XUMHUYECKUE CBOUCTBA

bubmuorexa [JOK

20 CONPSDKEHHBIX TUEHOB https://m.edso0.ru/e561253d

21 CriocoOsI MoTyueHus: U bubnmoreka [JOK
NPUMECHEHHE aJIKaINCHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUYECKHM AL,
obmas hopmyia,

99 HOMEHKJIaTypa, JIEKTPOHHOE 1 bubmuorexa [JOK
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/68b6cc4c
MOJIEKYJI, (pr3muecKue
CBOMCTBA

23 XUMHYECKHE CBOMCTBA bubmuorexa [JOK
AJIKMHOB https://m.edso0.ru/23493a93

24 KauecTBeHHbIE peakiinu Ha bu6mmoreka [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
CriocoObl ToTy4eHus U bubnuorexa [JOK

25
NPUMECHEHHE AJIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacuérsl 1o

26 YPaBHEHHUIO I)[(HMIquCKoﬁ bubmorexa IOK

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

97 Cuctemaru3zanus u o0o0meHne
3HAHUU TIO TeMe
ApEeHBI: TOMOJIOTUYECKUH Psi,
obmas popmyna,

HOMEHKJIAaTypa. DJIEKTPOHHOE U bubmuorexa [IOK

28
MPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MOJIEKYJ O€H30J1a U TOTyoa,
ux Qu3uveckue cBOMCTBa

29 XUMHYecKre CBOMCTBA apEHOB: bubnnorexka [JOK

32



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094

pCaKkuuu 3aMCIICHUA

https://m.edsoo.ru/a44alae4d

XUMHUYECKUE CBOMCTBA APEHOB:

30 peaKIuy MPUCOSTUHCHUS bubmorexa HOK
’ https://m.edsoo.ru/a44alae4
OKHCJICHHE TOMOJIOrOB O€H30I1a
31 Oco0EHHOCTH XUMUYSCKUX bu6mmoreka [IOK
CBOWCTB CTHPOJIA https://m.edsoo.ru/d5018a54
Pemenne pacuy€THbIX 3a1a4 HA
39 ONpeeICHUE MOJIEKYJISIPHOM bubmuorexa [JOK
(bopMyITbl OPraHHUYECKOTO https://m.edsoo.ru/53461a2c
BelIeCTBa
33 CriocoObl ToTy4eHus U bubnuorexa [JOK
NPUMCHEHHE apCHOB https://m.edso0.ru/6f717d09
I'enetnueckas CBSI3b MEKAY
34 pa3IMYHBIMU KJIacCaMu
YII€BOJAOPOIOB
Pacuétel 10 ypaBHEHUAM
XUMHUYECKUX PEaKIIHi.
35
Cuctemaru3zanus u o0o0meHne
3HAHUM MO TeME
36 IIpuponnsiit ra3. [lomytHeie
He(TSAHBIE ra3bl
37 KameHHbIi1 yrosb 1 IpoTyKThl bubnnorexka [JOK
ero nepepaboTKu https://m.edso0.ru/69b3398b
Hed1b 1 ciocoOsl eé
38 neipa60TKH. [TpumeneHune BuGmiorexa LIOK
https://m.edso0.ru/21f9de78
MIPOJYKTOB MepepaboTku HedhTH
39 I'eneTnyeckas CBSI3b MEKAY

Pa3JIMIHBIMU KJIaCCaMU
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YIII€BOJOPOIOB

40

41

42

43

["anoreHonpoun3BoIHBIC
YIJIEBOJIOPOIOB: AJIEKTPOHHOE
CTPOCHHE; PEaKIIMU 3aMEIICHUSI
rajoreHa

[eiicTBue menoyei Ha
raJIOTeHIIPOU3BOIHBIC.
BzaumopeiicTBue
IHUTajJoreHaaKaHoOB C MArHUEM
H IIUHKOM

Cucremarusanusa 1 0000IIeHNE
3HAHUU N0 pa3aeny
"VYrneBomopoasr"
KoHntposbHas paboTta 1mo Teme
"YraeBogopo b

bubmuorexa [JOK
https://m.edso0.ru/82b4d759

bubmuorexa [JOK
https://m.edso0.ru/20e89f22

bubmuorexa [JOK
https://m.edso0.ru/95c9e298

44

45

[IpenenbHbIE OHOATOMHBIE
CTIIHPTHI: TOMOJIOTHYECKHHA P,
ob1mast popmyna, CTpoeHue
MOJIEKYJI, U30Mepus,
HOMEHKJIaTypa,
kiaccupukanus, pusnyeckue
CBOMCTBA

XUMHYECKHE CBOMCTBA
MPEIEIbHBIX OJJHOATOMHBIX
CIIUPTOB

bu6nmoreka [JOK
https://m.edsoo.ru/df04c5cd

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

46

CriocoOsl mostyueHus: u
MPUMEHEHHE OJTHOATOMHBIX
CIIUPTOB

34

bu6mmorexa [IOK
https://m.edso0.ru/484100000000000
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[Ipocteie 3¢upsr:
HOMEHKJIaTypa 1 U30Mepus,

bu6mmoreka [IOK

47 0CO0EHHOCTH (PH3HUECKUX U https://m.edsoo.ru/c2c788b2
XUMHYECKHUX CBOMCTB
MHOroaroMHsbI€ CIIMPTHI:

48 STUJIEHTJIUKOJb U IIIULEPUH, UX bubnmoreka [JOK
busnyecKre U XUMHUECKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBa
CriocoOpl mostyueHus u

49 MIPUMCHCHUE I\?IIIL{IOFOB.TOMHLIX bubmmoreia LIOK

https://m.edso0.ru/d12e567d
CIIUPTOB
@DeHOo: CTPOCHUE MOJIEKYJIbI
50 (1)I/IBI/I‘I€CKI/1;)€ CBOWCTBA. o bubmmoreia LIOK
https://m.edsoo.ru/2ce726f8
TokcuunocTh herona

51 XUMHYECKHe CBOMCTBA (heHoIa bubmmorexa LIOK

https://m.edsoo.ru/037ca5f9

59 CriocoObl TTOTy4eHHS U bubnuotexa [JOK
NpUMEHEHHe PeHoa https://m.edsoo.ru/c77ddf4c
[IpakTnueckas padora Ne 2.

53 Pemenne skcnepuMeHTAIBHBIX bubnnorexka [JOK
3aa4 1o Teme "CrupThl U https://m.edsoo.ru/fdOced09
¢deHnomnsr"

54 Cucremaru3anus u 0000IICHIE bubmuorexa [JOK
3HaHUI IO TeMe https://m.edsoo0.ru/1810cb9b
AnbAeruibl U KETOHBI:

55 3JIEKTPOHHOE CTPOCHHE bubnmoreka [JOK

KapOOHUIILHOM TPYIIIHI;
TOMOJIOTHUECKHUE PSbI, 001Iast

https://m.edsoo.ru/b139beaa
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dbopMmyna, nu3omepus u
HOMEHKJIaTypa

A.HB[[eI‘I/IZ[BI U KCTOHBI:

bubmuorexa [JOK

% QusmIecKue CBOHCTBA; peakiyi https://m.edsoo.ru/c887425c
MIPUCOSANHCHUS
Peakuuu okucnenus u
57 Kaqe::lTBeHHble peakiuu bubmmorexa LIOK
https://m.edsoo.ru/a393baa9
QJIBJICTHJIOB | KETOHOB
58 CriocoOblI osryyeHust bubnuoreka [IOK
aJbIETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE NPEEIbHBIC
59 KapOOHOBBIE KHCIIOTBI, bubnnorexa [HOK
0COOEHHOCTH CTPOCHHS UX https://m.edsoo.ru/fecOb113
MOJIEKYIT
N3omepusa u HOMEHKIIaTypa
60 Kap6050131)1x KHCIIOT nyp Bubmiorexa LIOK
o7 https://m.edso0.ru/700cc87b
(buznvecKue CBONCTBa
XHUMUYECKUE CBOKCTBA
61 MpeIeTbHBIX OJHOOCHOBHBIX bubmmoreia LIOK
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT
Oco6eHHOCTH CBOMCTB
62 MYpPaBbUHOHN KUCIIOTBI. bubnuoreka [IOK
Muoroo6pasue KapOOHOBBIX https://m.edsoo.ru/bb31be71
KHUCJIOT
Oco6eHHOCTH CBOMCTB:
63 HENPENEIIbHBIX U bubmuorexa [JOK

apOMAaTUYECKHUX KapOOHOBBIX,
TUKapOOHOBBIX,

https://m.edso0.ru/83a08773
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THJIPOKCUKAPOOHOBBIX KHCIIOT.
IIpencraBuTenn BBICIIUX
KapOOHOBBIX KUCIIOT

ITonsATHE O IPOM3BOJHBIX

bubmuorexa [JOK

o4 KapOOHOBBIX KHCIIOT https://m.edso0.ru/0d162d9d
Crioco0sl motyueHus: u

65 MIPUMEHCHHE K}:]I;)6OHOBI>IX bubmmorexa LIOK

https://m.edso0.ru/7¢065c9d
KHUCJIOT
Crnoxxubie 3GupsbL:

66 TOMOJIOTHYECKHH psiJi, 001as bu6mmoreka [IOK
dbopmyia, H3oMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIAaTypa

67 du3znyeckrue u XUMHUUYECKHIE bubmuorexa [JOK
cBoMcTBa ()UPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€THbIX 3a1a4: 10O
YPaBHEHUIO XUMUYECKOMN

68 peaKIuu, Ha OTpeIelieHrue
MOJIEKYJISIPHOI (OPMYITBI
OpraHUYECKOI0 BEIECTBA
[IpakTuueckas padora Ne 3.

69 Pemenne skcnepuMeHTAIBHBIX bubnnoreka [JOK
3aa4 1o Teme "KapOoHoBbIe https://m.edso0.ru/486671fb
Kuca0Thl. CrnoxxHble 3¢ups”

Kupsl: ctpoenune, puzndeckue
70 " XI/II)MI/I‘—Ie(I;)KI/Ie CB’OECTBEL bubmmorexa LIOK
https://m.edsoo.ru/a19c5b98
(runponus)
71 Oco0eHHOCTH CBOWCTB KUPOB, bubnmnoreka [JOK

COACPpIKAIINX OCTATKU

https://m.edso0.ru/b0331922
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HEMpeIeTbHBIX KUPHBIX
kucnot. JKupsl B mpupoje

Mpb1a KaK COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, UX

72 Moromee Acticreue. [lonsTue o bubmmorexa LIOK
https://m.edso0.ru/3c566565
CHHTETHYCCKUX MOFOITUX
cpencrBax (CMC)
I'enetnueckas CBA3b
73 YIJIEBOAOPOJOB U bubnuorexa [JOK
KHCJIOPOJICOICPKALINX https://m.eds00.ru/56790c96
OpraHUYECKUX BEIIECTB
74 Pacué€rsl 1o ypaBHEHUAM
XUMHYECKUX PEAKIUI
75 Cucremarusanusa 1 0000IIeHnE bu6mmoreka [IOK
3HaHUIi 10 TeMe https://m.edsoo.ru/f8eaf2eb
OO6mrast XxapakTepucTruKa
76 YTJIEBOJIOB U Ki1accuukaus bubnnoreka [JOK
yIJIEBOOB (MOHO-, TH- U https://m.edso0.ru/7a9693al
MOJIMCaxapu/bl)
Monocaxapuibl: GU3UUECKUE
77 CBOICTBa If HJ;[XO)E)JIGHI/IG B bubmorexa [JOK
https://m.edsoo.ru/b4bdda2d
pupoJie
| Tpmesenme rrotoss, o8 Bummorera LIOK
https://m.edsoo.ru/5e61122d
KU3HEIESITSIIbHOCTH OpraHu3Ma
Jucaxapupl: caxaposa, Butmorexa LOK
79 MaJbTO3a 1 JIaKTo3a.

Haxoxnenue B npupone u

https://m.edsoo.ru/eb0384e7
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IMPUMCHCHHUC ACaxapruaoB

[Tonucaxapumpl: CTpoeHHE

80 MaKpOMOJIeKYJ, (pu3nyecKue u bubmuorexa [IOK
XUMHUYECKHE CBOMCTBA, https://m.edso0.ru/72a04508
MIPUMCHECHUE

81 [TonsiTHe 06 NCKYCCTBEHHBIX bubmuorexa [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbIX 337124 HA

82 oTmpe/IeIICHUE T0IU BbIXOAA bu6mmoreka [IOK
MPOJIyKTa PEaKIUU OT https://m.edsoo.ru/7fded 7ef
TEOPETHYECKH BO3MOXKHOTO

83 CucremaTu3aius 1 0000IIeHNe bubnuorexa [JOK
3HAHMU 110 pa3ieny https://m.edso0.ru/08d4364c
KonTponbras pabora mo teme

84 "KHCJI;)Opochoz[pepmamHe bubmmoreia LIOK

. https://m.edso0.ru/42c6678e
OpPraHUYECKUE COCTUHCHHS
AMUHBI: K1accuduKarus,
CTPOCHUE MOJIEKYJI, 00IIast
85 q)(?pMyna H30Me§m B bubmmoreia LIOK

’ ’ https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U pU3NYECKue
CBOMCTBa

86 XHMHUYECKHE CBOMCTBA bu6nmoreka [JOK
anmu(paTHIeCKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIMH: CTPOCHUE aHUJIMHA

87 oco6eHHOCTEI XAMHYECKHUX , Bubmorexa LIOK

. https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
88 CriocoObI TTOTy4eHHS U bubnmuorexa [JOK

MIPUMEHEHHE aTUPaTHUECKUX

39

https://m.edso0.ru/eal38763



https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763

dAMHHOB

AMHMHOKHCIIOTBI: HOMEHKJIATypa
U u3oMepus, GU3nIecKue

bubmuorexa [JOK

89 coiicTBa. OTaeIbHbIE https://m.edsoo.ru/d1773e80
MPEACTAaBUTENH 0.-aMUHOKHUCIIOT
XUMHYECKHE CBOMCTBA
AMHHOKHCIIOT, UX
90 6H0n0queCK(;e 3HAYCHHE bubmiorexa LIOK
https://m.edsoo.ru/77df705a
aMUHOKHUCITOT. CHHTE3 U
TUAPOJIU3 TIENITUIOB
o1 benku kak npupoHbIe bubnnoreka [JOK
MOJIMMEPBI; CTPYKTYPHI OCITKOB https://m.edsoo.ru/429e9899
92 XHUMUYECKUE CBOMCTBA OCIIKOB bubmmorexa LIOK
https://m.edso0.ru/6237306d
A3zoTcoaepkaiue
TreTEePOIUKIINICCKHE
93 COGI[I:/IHHGHI/IH. HyxnenHoBbIC bubmorexa [JOK
https://m.edso0.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHHE U
Ouosoruyeckas poib
[IpakTuueckas padora Ne 4.
o f:;l;ﬁ:: Ta:;:epHMeHTanLme BuGmiorexa [IOK
https://m.edso0.ru/8e3c02d1
"A3oTcoaepxaliue
OpraHu4ecKue coeanHeHus"
[IpakTuueckas padora Ne 5.
95 Pemenne skcnepuMeHTaIBHBIX bubnnorexka [JOK

3amad o Teme "Pacno3HaBanue
OpraHUYEeCKUX COeTMHEHUM"
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KonrponsHas pabora o reme

" bubnuorexa LIOK

% AsoTcoaepkarie Y L https://m.edsoo.ru/ce561bc7
OpraHMYEeCKUEe COCTUHEHUS
OcCHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX

97 COCTMHCHUI I/IyMeI;‘OILBI ux 1 Bubmmorexa LIOK

https://m.edsoo.ru/7aa63ebd
CUHTE3a —IOJMMepU3alus u
MOJINKOHICHCALIUS

98 IInacTmaccel. YTtunuzanus u 1 bu6mmoreka [IOK
nepepaboTKa MIacTUKa https://m.edso0.ru/82242e0f
DJ1acTOMEpbl: HaTypaabHbIN

99 CI/IHTCTI/I‘IGIZZKI/IC Kay}iym/l 1 bubmmorexa LIOK

https://m.edso0.ru/246103ec
Pe3una
Bonokna: HaTypanbHbIe,

100 HCKYCCTBEHHBIE, 1 bubnuorexa [IOK
cunTernyeckue. [lomumeps https://m.edso0.ru/5963a601
CHEIHaTbHOTO Ha3HAUYCHUS
ITpakTuyeckas padora Ne 6.

101 Pemenue skcnepuMeHTaIbHBIX 1 bubnmnorexa [JOK
3azad4 1o teme "PacrosnaBanne https://m.edsoo.ru/3aebd77a
MJIACTMACC ¥ BOJIOKOH"

O06001IeHne U cucTeMaTU3aIIH
M3YYEHHOTO MaTepuaa o TeMe bubnmnorexa [JOK

102 1
"BbICOKOMOJIEKYISIpHBIE https://m.edsoo.ru/6a22b1e8
coelMHeHUs "

OBIIEE KOJIMYECTBO YACOB I1O 102

I[MTPOI'PAMME
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11 KUIIACC

Ne KosmyecTBo yacos DJIeKTPOHHbIE IH(POBLIE
Tema ypoka Hara
n/m Bcero Konrposbnsie IIpakruyeckue nayveHns oGpa3oBaTejbHbIe
padoThbI padoTbI pecypcbl
AtoMm. CocTaB aTOMHBIX s1IEP.
Xumuueckuil anemMeHT. M30tormbl
CdopMupoBaHHOCTH YMECHHS
Hcnpasnenne
MPOBOJUTH BBIYUCIICHUS 10 bu6mmoreka [IOK
1 OHIMOOK .
XMUMHYECKUM ypaBHEHHUSIM (MacChl, https://m.edsoo.ru/59c112ee
BBIMIOJTHEHUS
o0BbemMa, KOTMYeCTBA UCXOTHOTO BIIP
BEIIIeCTBA WU MPOAYKTa PEAKIIHH 110
U3BECTHBIM Macce, 00beMy, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEILIECTB WU
IPOJYKTOB PEAKIUH)
CTtpoeHue AIIeKTPOHHBIX 000I0YeK
aTOMOB, KBaHTOBBIC YHCIIA.
ChopMHUPOBAaHHOCTH YMEHUSI HAXOIUTh Hcnpasnenue
MOJIEKYJIAPHYIO (hOpMyITy 1 01112 (03 bubnuoteka [JOK
OpPraHUYECKOTO BEIIECTBA 110 MACCOBBIM BBITTOJTHEHUS https://m.edsoo.ru/b4d9fffa
JOJISIM DJIEMEHTOB, BXOISIIIMX B €TI0 BIIP
COCTaB, WJIM 10 TIPOJTYKTaM CrOpaHus, a
TaK)Xe MOHUMAaHHUE MPAKTHUYECKOTO
3HAUYEHUS] OPraHUYECKUX BEIIECTB
Knaccudukanmst xumMmuaeckux 1 bubnmuorexa [JOK

3JIEMEHTOB (s-, P-, d-, f-3;meMeHTHI)
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PacnpeneHeHHe OJICKTPOHOB 1O

bubmuorexa [JOK

4 ATOMHBIM OpPOUTAIIAM https://m.edsoo.ru/f5f750fe
DJIEKTPOHHBIE KOH(PUTYpaIIK aTOMOB
5 Z-)JIeMeII;)TOB B OCHO]?;IOI\?I]II)/I ’ bubmorexa LIOK
i https://m.edso00.ru/8149e846
BO30YKIEHHOM COCTOSIHUH
6 DIIeKTPOHHBIE KOH(PUTYpPAIUA HOHOB. bubmuorexa [JOK
DJIEKTPOOTPUIIATETHHOCTh https://m.edsoo.ru/a0764b24
[lepuoauueckuii 3aKOH U
[Teproauueckasi cuicTeMa XUMHYECKUX
7 3J15M61—?TOB JI. 1. MeHaeneeBa, CB3b C bubmorexa [JOK
N . ’ https://m.edso0.ru/16957c01
COBPEMEHHOM TeOopuel CTpOSHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
3 XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX bu6mmoreka [IOK
UMH IIPOCTHIX U CIIOKHBIX BELIECTB 110 https://m.edso0.ru/f8468927
rpyIIaM U nepuoaam
9 CucreMmarusanus 1 0000IeHNe 3HAHUT bu6mmoreka [IOK
0 TeMe https://m.edsoo.ru/8fad2942
Bunper xumndeckoit cBsa3u. MexaHn3MEbl
10 00pa3oBaHus KOBAJIEHTHOM CBSI3H. bubnuoteka [JOK
BonoposHas cBsi3b. https://m.edsoo.ru/5a8072af
MeXMONEeKYIISIpHBIE B3aUMOICUCTBUS
BanenTHOCTb U BaJIeHTHBIE
11 BO3MOXKHOCTH aTOMOB. CBS3b bu6mmorexa [IOK
9JIEKTPOHHOU CTPYKTYPhI MOJIEKYIT C X https://m.edsoo.ru/3d2ca093
T€OMETPUUECKUM CTPOECHUEM
12 IIpencraBnenus 0 KOMIUIEKCHBIX bu6nmoreka [JOK

COCAMHCHUAX: COCTAB U HOMCHKJIATypa

https://m.edsoo.ru/8c66h12a
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BemecTBa MOJIEKYIISIPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHus. TuIbl

bu6mmoreka [IOK

13 KPUCTAJULTHYECKUX PEIICTOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIICCTB
[TonsiTHE O AUCIIEPCHBIX CUCTEMAX.
14 HpeI[CTaBJI:HI/Ie OpKOJIJIOI/IﬂHLIX Bu6mnorexa LIOK
https://m.edsoo.ru/da2c70e4
pacTBopax
Hctunnbie pacTBOPHI: HACKIILIEHHBIE U
15 HeHaCBIHIGHpHI)Ie pI;CTBopI/IMH(-)[CTB. Bubmiorexa LIOK
’ https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoObI BeIpaKCHHS KOHIICHTPAIUH bu6mmoreka [IOK
pacTBOpPOB https://m.edsoo.ru/328e653a
Pemienue 3a1ay ¢ UCmosib30BaHUEM
HOHATHH "MaccoBas OOJIA bu6mmoreka [IOK
17 B
pacTBOPEHHOrO BelecTra", "MossipHas https://m.edsoo.ru/785e0ab4
KOHLEHTpauus"
18 Knaccudukamus 1 HoMeHKIaTypa bubnuotexa [JOK
HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d
19 CucreMmarusanus 1 0000IeHNEe 3HAHUT bu6mmoreka [IOK
IO TeMe https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota nmo remam
"Crpoenue atoma. [lepnonnuecknit
20 3aKkoH U llepnoanueckas cucrema 1 bubnmnorexa [JOK
XUMHYECKHX d71eMeHToB J1. 1. https://m.edsoo.ru/70a60aad
Menneneena", "CtpoeHue BelecTna.
MHoroo6pasue BemiecT"
21 Knaccuukanus XuMU4ecKux peakuun bubnuorexa [IOK

B HEOPT aHUYECKOH U opraHqucxoﬁ

https://m.edso0.ru/6335cdd?2
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XUMHUHU. 3aKOH COXpPaHEHUsI MaCChl
BEIIECTB; 3aKOH COXpaHEHUS U
MpEeBpaIeHHs] SHEPTUU TPU
XUMHYECKHUX PEaKIMIX

TennoBbie 3 (HEeKTh XUMUYECKHX

22 eakuuii. Tepmoxummuueckue Bubmmorexa LIOK
peaKtiid. 1ep https://m.edso0.ru/d1db86da
ypaBHEHUS
B

peartl https://m.eds00.ru/87b13954
TEPMOXUMHUYCCKHM YPABHCHUSM
CKOpOCTh XMMUYECKOH peakiuu, eé
24 3aBUCUMOCTD OT Pa3JIMYHBIX (DAKTOPOB.
Karanus u xaranusartopsl

25 ['oMoreHHbI€ U TETEPOreHHbIE PEAKIINH
IT 6ota Ne 1

26 "Buwmne puummanun daropon i BiGorera LOK

P . P | https://m.edsoo.ru/1facaldl
CKOpPOCTh XUMHUYECKOH peaKInu

97 OOGparumbie 1 HEOOpATUMBIE PEAKIIUH. bubnuoteka [JOK
XUMHUYECKOE PaBHOBECHE https://m.edso0.ru/30952f9b
I1 6ota Ne 2

28 "Bume pumumx batopon i Eatimmorea LIOK

P P " https://m.edsoo.ru/3bf34e17
HOJIOKEHUE XUMUYECKOTO PAaBHOBECHS
C) .
29 Cussien crabue cipo. Eatimmorera LIOK
P ’ https://m.edsoo.ru/5f766bdf
CreneHpb qUCCOLMAIIH
" .C
OHHOE TIPOU3BE/ICHUE BOIbI puezla BuGmrorexa 1OK
30 BOJIHBIX pacTBOPOB. Bomopoaubrit

nokazatenb (pH) pactBopa
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I'maponus coneit. Peakuuu,

bubmuorexa [JOK

31 VIPOTCRAIOILHS b PacTROpax https://m.edso0.ru/09d5a9bd
JEKTPOJIUTOB
[IpakTuueckas padora Ne 3 mo Teme
32 ")?I/IMI/I‘ICCKI/IG ;)ealcum/l B pacTBOpax bubmorexa LIOK
. https://m.edsoo.ru/2e3daeb0
AJIEKTPOIUTOB
OKHCTUTENbHO-BOCCTAHOBUTEIILHBIE
33 peakuuu. BaxxHeWme oKUCIUTENN U bubmorexa HOK
https://m.eds00.ru/56226060
BOCCTAaHOBUTEIHN
34 Merton 371eKTpOHHOTO (3JIEKTOHHO- bubnnoreka [JOK
HOHHOT0) OajaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOIN3 PACTBOPOB U PACILIABOB bubnuorexa [JOK
BEIIECTB https://m.edsoo.ru/93fh97d2
36 Pemenue 3a1a4 pa3muIHBIX TUTIOB bubmorexa [JOK
https://m.edsoo.ru/5a859d16
37 Pemienue 3agau pa3auyHbIX TUIOB Bubmiorexa LIOK
https://m.edsoo.ru/5afa265d
38 CucreMmarusanus 1 0000IeHNe 3HAHUT bu6mmoreka [IOK
1o TeMe "XuMHUeCKHe peakiun"” https://m.edso0.ru/c161eb85
39 KonTposnbHas pabora no teme 1 bubnnoreka [JOK
"XuMudeckue peakiuu'" https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETaIoB B
[Tepuoanueckoii cucreMe XUMHUECKUX
40 Z-)J'IepMeI-f’[[OB J. . MenneneeBa u bubmorexa HOK
https://m.edsoo.ru/8ca2dcad
O0COOEHHOCTH CTPOEHHUS UX aTOMOB.
®u3nYECKUEe CBOKMCTBA HEMETAIIIIOB
41 AmloTponus HEMETAJUIOB (Ha IpUMeEpe bubnuorexa [IOK

KHCTIOpoJia, cephl, hocdopa u
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yriepojia)

Bopopona: nonyuenue, pusndeckue u

bu6mmoreka [IOK

42 XUMHYECKHE CBOMCTBA. [ HIpuIbI https://m.edsoo.ru/0aa8f613
["ajioreHsl: HaXOXKJICHHE B IPUPOJIC
43 CIIOCOObI HOJIy‘lerI}I (1)H3quecrl)<nﬂe I:I bubmmorexa LIOK
. https://m.edsoo.ru/4e223795
XUMHYECKHE CBOWCTBA
l'anorenoBonopoasl. Baxuerimue
44 KI/ICJ‘IOpOI[CO?[GE)KiLHI/IC COEIMHEHUS bubmorexa HOK
https://m.edsoo.ru/6b3255e6
raJIOTCHOB
JlaGopaTopHbie U TPOMBITIICHHBIE
45 CIOCOOBI MOJYYEHHUSI TaJIOTEHOB. bubnuorexa [JOK
[TpumeHeHue raioreHoB 1 ux https://m.edsoo.ru/6971aca4
COCIMHEHUN
IIpakTuueckas padora Ne 4. Pemenue
46 3KI::nepHMeHTanime 3a/1a4 1o TeMe bubmmoreia LIOK
https://m.edsoo.ru/8b26fecd
"T"asorensr"
Kucnopon: naboparopHsie u
47 MPOMBIIIJICHHBIE CIIOCOOBI MOTYYESHHUSI, bubnmnorexa [JOK
(u3ryecKre U XMMUYECKHE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O3o0H. [IpuMeHeHne KucCIopoia U 030Ha
48 OKcubl ¥ NEPOKCUABI bubmorexa HOK
https://m.edsoo.ru/5c8816a0
49 Pemenue 3a1a4 pa3TuIHBIX THIIOB bubmmoreia LIOK
https://m.edsoo.ru/2b6d8b4b
Cepa: HaX0XJIeHHE B IPUPOJIE,
50 cnfco(im nonil/qeﬂm qf)mlleqﬂecxne " Bubmiorexa LIOK
L https://m.edsoo.ru/46afael6
XUMHUYECKHE CBOHCTBA
51 CepoBoniopoi, cynbhuabt bubnuorexa [IOK
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Kucnopoacoaeprxaniue CoeTMHEHHS

52 cepbl. OCOOCHHOCTH CBOWCTB CEPHOM Bu6mnorexa LIOK
https://m.edsoo.ru/8cfa2548
KHCIIOTHI
[TpakTuueckas padora Ne 5. Pemenue
53 3KI::nepI/IMeHTaJII;HLIX 3a/1a4 10 TeMe bubmmorexa LIOK
) https://m.edsoo.ru/0Oafb05e4
"Cepa u e€ coequHenus"
A3OT: HaXOXJIEHUE B IPUPOJIC,

54 CHocoObI ONy4YeHUs!, PUINYECKUE U bubnuoreka [IOK
XUMHUYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUJIBI
Kucnoponconepxanime coequHeHUs

55 azora. I)Oi6£{§OCTI; CBoﬁch a30THOM bubmmoreia LIOK

https://m.edsoo.ru/e2965afe
KHCJIOTBI

56 [Ipumenenue a3oTa ¥ €ro COeIMHEHUH. bubnnorexa [HOK
A30THBIE y10OpeHus https://m.edso0.ru/129f5059
®dochop: HaxOXkIEHUE B IPUPOJIE,

57 CIocoObI MOMy4YeHUs!, PUINIECKUE U bubnmnorexa [JOK
XUMHUYECKe cBorcTBa. Dochub n https://m.edsoo.ru/9a6b43ec
bochun
Oxcupsl docdopa,

58 @oc@ipcfne;bmzmne kucnotel. Conu Bubmiorexa LIOK

. https://m.edsoo.ru/c7a2d429
dbocdopHOIi KHCTOTHI

59 [Tpumenenue docdopa u ero bubnuoreka [IOK
coenuHeHuil. DocopHbie y1oOpeHUs https://m.edso00.ru/a218070a
[Tpaktuueckas padota Ne 6. Pemenne BuGmorexa LOK

60 IKCIIEPUMEHTAIBHBIX 33124 110 TeMe

"A3zoT 1 pocop u ux coenuHeHus"
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Yraepoa: HaXOXKICHHUE B IIPUPOJIE,
AJTOTPOIHbIE MOJU(PUKALINY;

bu6mmoreka [IOK

61 busnUecKkre ¥ XUMHYCCKHE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHUE
Oxcup yriepoaa(ll), oxcu
62 yrneplcl)z}[];(l\l;) l;l“(OJI)bHaSI KiCJIOTa u eé Bu6mnorexa LIOK
’ https://m.edsoo.ru/dba58adf
CoJIH
63 Pemenue 3a1a4 pa3mu9IHBIX TUTIOB bubmorexa HOK
https://m.edso0.ru/6029b609
Kpemuuii: HaxoJ1IeHHe B IPUPOJIC
64 05000651 nonyqelfml (bnmzefmfe ,I/I Bubmiorexa LIOK
- https://m.edsoo.ru/143558ab
XUMHUYECKHE CBOKCTBA
65 Oxkcun kpemuus(1V), kpemuueBas bubnmnoreka [JOK
KHMCJIOTA, CUJIMKATEI https://m.edso00.ru/3170e7b1
[IpuMeHeHne KpeMHUs U €ro bubnnorexa [HOK
66 coeaunenuii. CTEKII0, €ro MOJydYeHHUE, https://m.edso0.ru/393cdac0
BUJIbI CTEKJIA https://m.edsoo.ru/5823cefb
67 Pemenue 3a1a4 pa3muIHBIX THIIOB bubmorexa LIOK
https://m.edsoo.ru/b624f801
68 Cuctemaru3zanusi 1 0000IICHUE 3HAHUIA bubmuorexa [JOK
o Teme "HemeTaisr" https://m.edsoo.ru/6e864db5
69 KonTposnbnas pabora no teme 1 bubnnorexka [JOK
"HemeTtasuisr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3ynbTaToB KOHTPOJIBHON bubnuorexa [IOK
paboThI, KOPPEKITUS OMIHOOK https://m.edsoo.ru/2b7e9510
[Tonoxenwne Me:l:aJ'IJ'IOB B BuGmorexa LOK
71 [Teproauueckoii cUCTEME XUMHUYECKHIX

»1eMeHTOB. OCOOEHHOCTH CTPOCHUS
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AIIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIIIOB

OO6mue ¢puznueckue CBOMCTBa

72 MetasuioB. [IpuMeHneHne MeTaioB B BuGmnorexa LIOK
https://m.edsoo.ru/51dac9d3
OBITY U TEXHHUKE
73 CmutaBel MeTasuioB. Koppo3us Meramios bubmmorexa LIOK
https://m.edsoo.ru/42b872e3
74 Pemenne 3a1ayu pa3auvyHBIX THIIOB Bubmiorexa LIOK
https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMUYECKUHN PsiJl HAIIPSHKCHUI
75 MeTaJIJII)OB. OO0mue cnolz:olilim H(I))JIYT-IGHI/ISI bubmmoreia LIOK
https://m.edsoo.ru/94eb377a
METaJUIOB
OO61mas xapakTepucTuka MeTamioB [A-
rpynnsl [lepuoandeckoi cuctembl
XUMHYECKUX 31eMeHTOB. HaTpuii u bu6mmoreka [IOK
76 .
KaJIUH: MOTy4eHue, GU3NISCKHUE 1 https://m.edsoo.ru/e12c26b3
XUMHUYECKHUE CBOWCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COEANMHEHUI
OO6mas xapaktepuctuka MetayioB [1A-
rpymsl llepruoanyeckoi cucteMbl
77 XUMHYECKUX DJIEMEHTOB. Maruuii u bu6mmoreka [IOK
KaJIBIUii: IOTyueHHe, pusndeckue u https://m.edsoo.ru/7c3e49c0
XUMUYECKHUE CBOWMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUIN
JKEcTKOCTh BOABI U CITIOCOOBI €& bu6mmorexa [IOK
78
yCTpaHECHUS https://m.edsoo.ru/c74bfae9
79 ANIOMMHUI: TIOTydeHue, (pu3ndeckue u bubnuorexa [IOK

XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC

https://m.edsoo0.ru/0e79b266
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AmdoTepHbIe CBOICTBA OKCHA U
THIPOKCH/A AITIOMUHHS,

bu6mmoreka [IOK

80 THIPOKCOKOMITJIEKCHI alTFOMUHHMS, UX https://m.edso0.ru/5d12d318
MIPUMEHEHUE
81 Pemenue 3a1a4 pa3nuvIHBIX TUTIOB
IIpakTuueckas padora Ne 7. Pemenue
82 SKIZZHepI/IMeHTaJIiHBIX 3a7a4 10 TEME bubmorexa HOK
" " https://m.edsoo.ru/27a4af43
MeTaisl TIIaBHBIX TOATPYIIT
OO0m1as XxapakTepUCTHKA METAIIOB
83 no6ounbIxX oarpynn (b-rpymm) bubnnoreka [JOK
[Teproau4ecKoil CHCTEMBI XUMHUYECKUX https://m.edso0.ru/610d7431
3JIEMEHTOB
du3nyecknue 1 XUMAYECKHE CBOMCTBA
84 XpOMa U €ro COeAMHEHUH, UX bubmmorexa [JOK
’ https://m.edsoo.ru/9911bef3
MIPUMEHEHHUE
Baxneiime coelTuHEHUs] MapraHIia.
85 [lepmanranat KafII/ISI €ero e Brbmiorexa LIOK
9 https://m.eds00.ru/039d69c8
OKHCITUTEIbHBIC CBOWCTBA
dusnyeckre U XUMUYECKIE CBOMCTBA
86 xKenesa u ero coequHenuit. [lonyduenne bubmmoreia LIOK
https://m.edsoo.ru/1b7{8741
¥ TIPUMEHEHUE CIUIABOB JKeje3a
87 dusnyeckrue U XMMHUYECKHE CBOMCTBA bu6nmoreka [JOK
MeIH U e€ COeTMHECHU, X TIPUMEHEHHE https://m.edso0.ru/2bc0f954
®dusndeckue 1 XUMHYCCKUE CBOMCTBA
88 IIMHKA U €r0 COSTUHEHUM, UX bubmuorexa [JOK
npUMeHeHHe. [ 1IPOKCOKOMITIIEKCHI https://m.edsoo.ru/b1f2beal
LIMHKA
89 [IpakTuueckas padora Ne 8. Pemenue bubnuorexa [IOK
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HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"Mertauibl T0OOYHBIX TTOArpyI"

https://m.edsoo.ru/a6e352ea

90 Pemenue 3a1a4 pa3nuvIHBIX TUTIOB bubmorexa HOK
https://m.edsoo.ru/a8b83d83
O0600611eHre U cucTeMaTu3anus
91 HSYHCII?HOFO Marepuaa 1mo TueMe bubmmorexa LIOK
https://m.edsoo.ru/e91fe975
"Meramib!"
92 KoHTponbHas pabota 1o Teme 1 bubnuorexa [JOK
"Merasmib" https://m.edso0.ru/83f63ea3
93 AHanu3 pe3ynbTaToB KOHTPOJIbHON bubnnorexa [JOK
paboThI, KOPPEKIIUS ONMIHOOK https://m.edsoo.ru/9ebff2fd
Posib xumMuu B obecrieueHnM
94 YCTOMUYMBOTO Pa3BUTHUS YEIIOBEUECTBA. bubnuorexa [IOK
[ToHsTHE O HAYYHBIX METOMAX https://m.edsoo.ru/080fe1f0
UCCIICIOBAaHHS BEIIECTB
Hay4Hble mpUHLIMIIBI OpraHU3aIH
95 XMMHUYECKOTO IPOU3BO/ICTBA. bubnuoreka [IOK
[TpoMBIITIEHHBIE CTIOCOOBI MOTYYEHHS https://m.edsoo.ru/2e45a44f
Ba)XKHEUIIINX BEIIECTB
XUMHUECKOE 3arps3HeHUe
96 OKpYXaromien cpzm.l U €70 bubmorexa LIOK
https://m.edso0.ru/9f11bf51
HOCECTBHS
97 XUMHUS U 3J0pPOBBE YEIOBEKA. bubnnoreka [JOK
JlexapcTBEHHbIE CPECTBA https://m.edso0.ru/a6552721
98 Xumus muny. Pons xuMun B bu6mmorexa [IOK
obecrieueHnH MHUIIEBOI 6€30MacHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u napgromepHsie bubnuorexa [IOK

cpeacrna. brrToBas xumus
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XuMHs B CTPOUTENLCTBE. BaskHenmume

100 CTPOUTEIIbHBIE M KOHCTPYKIIMOHHBIS 1 Bubmorexa LIOK
https://m.eds00.ru/61e69003
MaTepHuabl
XUMHUS B CEIIBCKOM XO3SHCTBE.
101 Opranuyeckue 1 MUHEpaJIbHbIE 1 bubmorexa LIOK
https://m.edsoo.ru/fd39587d
yno0peHust
102 Cucremarusanys 1 0000IeHNE 3HAHUN 1 bu6mmoreka [IOK
0 TeMe https://m.edso0.ru/db979c70
OBILIEE KOJIMYECTBO YACOB I1O 102 4

I[TPOTPAMME

53



https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

MMPOBEPSIEMBIE HA ET'3 110 XMMHHU TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOI'PAMMBI CPEJHETI'O OBILIETI'O OBPA30OBAHUA

IIpoBepsiemble TPeOOBaHUSI K NPEAMETHBIM Pe3yJibTaTaM OCBOECHHS OCHOBHON 00pa30BaTe/IbHOI NMPOrpaMMbl
CpeIHero ooumero odpa3oBaHust

BJ'Ia,ZleHI/Ie CHCTEMOM XMMHYCCKUX 3HaHPII>i, KOTOpas BKIKOYACT:

OCHOBOIIOJIATAIONME TMOHSTUS (XMMHUYSCKUN DIIEMEHT, aToOM, HM30TOIbI, JJIEKTPOHHAas o0oiouka aroma, S-, p-, d-
3JIEKTPOHHBIE OPOMTAIM aTOMOB, OCHOBHOE M BO30YXJIEHHOE COCTOSHME aToMma, HOH, MOJIEKYJa, BaJE€HTHOCTb,
AJIEKTPOOTPHULIATENIBHOCTD, CTENEHb OKUCIEHMS, XMMHYECKas CBsI3b (G- U T-CBSI3b, KpaTHBIE CBS3M), THOpUIM3aLUs
aTOMHBIX OpOuTaiel, KpUCTaUINYECKash PeIETKa, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN 00BbEM, MOJISIpHAsE KOHLIEHTpaLus,
pacTBOpbl (MCTUHHBIC, JUCHEPCHBIE CUCTEMBI), KpPUCTAJUIOTUIPATHI, YIJIEPOJHBIN CKeleT, (PyHKIMOHAJIbHAs IpyIa,
panukai, H30Mephl, CTpYKTypHas (opmyna, u3oMepus (CTpyKTypHas, reomMeTpuueckas (LUC-, TPaHCU30MEpHsl),
TOMOJIOTHYECKUI Psifl, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- M a30TCOJEpXKAIIUE COCOUHEHUs, OHOJIOrMUYECKH
aKTUBHbIE BellecTBa (YIJIEBOABI, KHUPbI, OEIKH), MOHOMEpP, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHbBIE
COEAMHEHUS, KPEKHUHI, PUGOPMHHI, THUIIBI XUMHUYECKUX peaKkIHMi (OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE, 3K30- H
SHAOTEPMHUUYECKHE, PEAKIMM HOHHOIO OOMEHa, IOMO- U TeTeporeHHble, OOpaTUMble U HEOOpaTUMBIE), PACTBOD,
ANEKTPOJIUTBI,  HEIJIEKTPOJIUTHI,  AJIEKTPOJIIUTHYECKAss  JUCCOLMALNS, CTENeHb  JUCCOLMALUU, OKHCIUTEIb,

BOCCTAHOBHUTCIIb, 3JICKTPOJIN3, CKOPOCTH XUMHYECKOMN peaKknuun, XUMN4IECKOC paBHOBeCI/Ie)

TEOPUH M 3aKOHBI (TEOpPUS XUMHUYECKOrO0 CTpOEHMsl opraHumdeckux BemectB A.M. bytnepoBa, Teopus
ANEKTpOJUTHYECKOM auccounannu, Ilepmoamueckuit 3akon J[.MI. MeHnneneeBa, 3aKOH COXpaHEHUsI MAaccChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUU SI3bIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHMSA, JIekKAIIMEe B OCHOBE IIOHMMAaHUS
MPUYUHHOCTH U CUCTEMHOCTU XUMHUUYECKHUX SBJICHUM, COBPEMEHHBIE TPEACTABICHHS O CTPOCHUU BEILIECTBA HA ATOMHOM,

MOJIEKYJIIPHOM U HaJMOJIEKYJISIPHOM YPOBHSIX

Kon
NpoBepPsIeMOro
TpeOoOBaHUs

1
11
1.2
1.3

MpEACTABICHUA O MCXaHHU3MaxX XUMHWYCCKUX peaKHHfI, TEPMOANHAMHUYCCKUX U KUHCTUYCCKHUX 3aKOHOMCPHOCTAX HX

IMPOTCKAHUSA, O XUMUYCCKOM PABHOBECHHU, JUCIICPCHBIX CUCTEMAax
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(akToNOrMUeCKUe CBEJCHUS O CBOWCTBAaX, COCTaBe, IOJYYEHWHW U OE30MacHOM HCIOJB30BAHUN BAKHEHIINX

14 HEOPTaHMYECKUX M OPTaHUYECKHX BEIIECTB B OBITY M MPAKTUICCKON JEATEILHOCTH YEIIOBEKA

15 o0mIrie HaydHbIC MPHHIMITBI XUMUYECKOTO IMPOU3BOJCTBA (HA TMpPUMEpE IMPOU3BOJICTBA CEPHOU KHUCIOTHI, aMMHAKa,
' MeTaHoJa, nepepadoTku HedTH)
2 ChopMupoBaHHOCTH YMEHHIA BBISIBIISTH:

91 XapakTepHbIC NMPU3HAKKA U B3aUMOCBSI3b M3YUEHHBIX MOHITHH, IPUMEHSITh COOTBETCTBYIOIINE MOHSITHUS MPU OMUCAHUU
' CTPOCHUS U CBOMCTB HEOPTraHUYECKUX U OPraHMYECKUX BEIIECTB U UX MPEBPAILICHUI

99 B3aMMOCBS3b XMMHUYECKUX 3HAHUH C MOHSATHUSMU U TMPEICTABICHUSMH IPYTHX MPEAMETOB JUisi 00Jie€ OCO3HAHHOTO
' MMOHUMAaHUS U O0BSICHEHUS CYIIIHOCTH MAaTepPHAIbHOTO €IMHCTBA MUPA
3 ChopmMupoBaHHOCTH YMEHHUS HCIIOJIb30BATh:
31 HAaVMEHOBAHUS XUMHUYECKUX COCAMHEHUH MEXIYHAPOJHOIO0 COKH3a TEOPETUYECKONM U MPUKIATHON XUMUU U
' TPUBHAJIbHBIEC HA3BaHUS BEUIECTB, OTHOCAILLMXCS K U3YUYEHHBIM KJIAaCCaM OPraHUYECKUX U HEOPTaHUYECKUX COCTUHEHHM
3.9 XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJI€HHUS (OPMYT HEOPraHUYECKUX BEIIECTB, MOJEKYISIPHBIX U CTPYKTYpPHBIX
' (pa3BEPHYTHIX, COKPALIEHHBIX M CKENETHBIX) (POPMYIT OpraHUYECKIX BEUIECTB
4 CdopmupoBaHHOCTH YMEHHUS KIACCUPUITUPOBATH:

41 HEOPTraHWYeCKUE BEIECTBA, CAMOCTOSTENIbHO BBIOMPATh OCHOBAHUS M KPUTEPUU Ui KJIACCH(PUKALMU H3ydaeMbIX
' XAMHYECKUX 00BEKTOB

49 OpraHuYeCcKHe BEIIECTBA, CAMOCTOSITEIHHO BRIOMPATh OCHOBAHUS U KPUTEPUH ISl KIIaCCU(DUKAIIMN U3y4aeMbIX XUMHUECKUX
. 00BEKTOB

43 10 pa3InYHBIM MPU3HAKAM (YUCITY H COCTABY PEarupyroIyx BEMIECTB, TEIUIOBOMY 3D (eKTy peakiinu, N3MEHEHHUIO CTETIeHEH
' OKHCIICHHSI DJIEMEHTOB, OOPAaTHMOCTH PEAKIINU, YIACTHIO KaTaTu3aTopa)

ChopMUpOBAaHHOCT YMEHHsI XapaKTEPU30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM M BO30YXIEHHOM

5 COCTOSIHMHM) M HMOHOB XMMHYECKHX 3JIeMeHTOB |1 — 4 mepuomoB Ilepmommueckoit cucremsr .M. MenaeneeBa u ux

BaAJICHTHBIC BO3MOKHOCTH, UCIIOJIb3Ys IIOHATHSA S-, p-, d-BJICKTpOHHLIC Op6I/ITaJ'II/I, OHCPICTUYCCKUC YPOBHU

55




CdhopmupoBaHHOCTH YMEHUSI OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX

0 UMU COCIUHEHHH 10 TIeproiaM U TPYIIaM
7 ChopmupoBaHHOCTH YMEHHUS COCTABIISATh YPABHEHUSI XUMUUYECKUX PEAKIIUH U PACKPBIBATH UX CYIIIHOCTb:
7.1 OKHUCJIUTETHHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI MTOCPEICTBOM COCTABIICHHUS MIEKTPOHHOTO OallaHCa 3TUX PeaKIui
79 YpaBHEHUS PEAKIU pa3WYHBIX THUIIOB; MOJHBIC U COKPAIIEHHBIC YPAaBHCHHS pEaKIUi MOHHOTO OOMEHA, YYHTHIBAs
' YCJIOBHS, TIPU KOTOPBIX TH PEAKITUU UAYT A0 KOHIIA
7.3 peaKIuil THIPOIN3a, PEaKIMi KOMIUIEKCOOOpa3oBaHus (Ha IpUMEPE THIPOKCOKOMIUICKCOB IUHKA U aTFOMHHMS )
8 ChopmupoBaHHOCTH YMEHHUS MOATBEPHKIATh:
Ha KOHKPETHBIX IPHUMEpPax XapaKTep 3aBUCHUMOCTH PEaKIIMOHHOH CIOCOOHOCTH OPraHWYECKHUX COCIMHEHHH OT
8.1 KpaTHOCTH W TUIA KOBAJICHTHOH CBS3U (G- U M-CBSA3HM), B3aUMHOTO BIIMSHUSA aTOMOB M TPYII aTOMOB B MOJIEKyJax, a
TaKXe OT OCOOCHHOCTEH pean3ariyl pa3TUIHbIX MEXaHU3MOB IMPOTEKAHUS pPEaKIui
8. XapaKTepHble XMMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOLUIUMH OSKCIHEPUMEHTAMU M 3alHUCSIMH YpaBHEHUMN
' XUMHYECKUX PEAKIUI
ChopMHUpOBaHHOCTE YMEHHUS XapaKTEpPH30BaTh COCTAaB M BAXKHEHIIME CBOWCTBA BEIICCTB, NPHHAICKANINX K
9 OnpeAeN€HHBIM KJIacCaM W TPYIIaM COSAMHCHHU (TIPOCTHIE BEIIEeCTBA, OKCHJIBI, TUAPOKCHUBI, COJH;, YTICBOIOPOJIHI,
MpoCThie 3(PUPHI, CIUPTHI, (HEHOIBI, AllbETU/IBI, KETOHBI, KAPOOHOBBIE KUCIOTHI, CIIOKHBIE A(UPBI, KHUPHI, YTIIEBOIDI,
aMUHBI, aMUHOKHUCJIOTHI, OCITKH )
10 CdopmupoBaHHOCTH YMEHHSI IPOBOJUTH PACUETHI MO0 XUMUUYECKUM (POpMyJIaM U YpaBHEHHUSIM XUMHYECKHX PEaKIIHi ¢
HCIOJIb30BaHNEM (U3UYECKUX BETUUHH:
101 Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTA PEAKIINH, €CITU OJTHO M3 HUCXOJHBIX BEIIECTB JIaHO B BHJIE PAaCTBOpa C
' ornpeaenEéHHON MacCOBOM J0Jei pacTBOPEHHOTO BELIECTBA UJTU 1aHO B U30BITKE (MMEET IPUMECH )
10.2 MacCcOBOW WJIH 0OBEMHOM TOITH, BBIX0/Ia TIPOAYKTA PEeaKIINH
10.3 TEIUTOBOTO YPPeKTa peakuii
10.4 00BEMHBIX OTHOILIEHUH Ta30B
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10.5

10 HAXOXKJCHUIO XUMUYECKOU (POpPMYIIBI BEIIecTBa

11

BHal[eHI/Ie CUCTEMOM 3HAHUH O MCTOJaX HAYYHOI'0 IMO3HAHHA SIBIICHHUI npupoabl, UCHOJbB3YCMBIX B CCTCCTBCHHBLIX
HayKax W YMCHHC IIPUMCHATHL 3TH 3HAHUA IIPU ISKCIICPUMCHTAJIIBHOM MCCICAOBAHUU BCIICCTB WU IJIA 00BSICHEHHS

XHUMHUYCCKUX HBHeHHﬁ, HMCEIOOIUX MECTO B ITPUPOJE, HpaKTH‘leCKOﬁ JCATCIIBHOCTH YCJIOBEKA U B HOBCCI[HCBHOI‘/'I KHU3HU

12

ChopMupoBaHHOCT, YMEHHUS NPUMEHSTH (MCIONB30BaTh) 3HAHMSA O COCTaBE U CBOMCTBaxX BEIIECTB JUIs
SKCIIEPUMEHTAJILHOM IPOBEPKH THUIIOTE€3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEH NPOTEKAaHUS XHUMHUYECKHX PEaAKIUil Hu
MIPOTHO3UPOBAHUS BO3MOXKHOCTEH WX OCYIIECTBICHHS; CHCTEMHbIE XUMHYECKHE 3HAHUSA Il OOBSACHEHUS U
IIPOrHO3UPOBAHMS SIBICHUIN, UMEIOIIUX €CTECTBEHHOHAYYHYIO IPUPOAY; JUIsl IPUHATUS IPAaMOTHBIX pEIEHUI mpobieM B

CUTYyallUAX, CBA3aHHBIX C XUMUEH

13

ChopMupOBaHHOCTh YMEHHUS TUIAHUPOBATH U MPOBOAUTH XUMUYECKUN IKCIIEPUMEHT (ITOJy4YeHHE U M3yYECHUE CBOMCTB
HEOPraHUYECKHMX M OpPraHMYECKUX BEIIECTB, KAYECTBEHHBIE PEAKLUMH YIJIEBOJOPOJIOB pA3JIMUHBIX KJIAaCCOB U
KHUCJIOPOJICOACPKAIIUX OPraHMYECKUX BEIIECTB, pPELICHHWE SKCHEPUMEHTAIBbHBIX 33aJad IO pPaclO3HAaBaHUIO
HEOPTaHMYECKUX M OPraHMYECKMX BEIIECTB) C COOJIIOJCHHEM MpaBHUJ 0€30IacHOTO OOpalleHHs C BEUIECTBAMHU U
nabopaTOpHBIM 000pyAOBaHHEM; (POPMYINPOBATH 1ETTH UCCIIEIOBAHUS; IPEJICTABISATh B PA3IMYHON (POpME pe3yabTaThI

IKCIICPUMCHTA, aHAJIU3UPOBATH U OLUCHUBATH UX JOCTOBCPHOCTDH

14

C¢hopMHPOBAaHHOCTE YMEHMS OCYIIECTBIISATH LIEJIEHANpPABICHHBIH IMOMCK XMMUYECKOW HH(OpMAlMU B pa3IMuHBIX
HCTOYHMKAX (Hay4yHas M y4yeOHO-Hay4Has JuTeparypa, CpeicTBa MaccoBoil MH(popmaiuu, cetb MHTepHeT u apyrue),
KPUTHUYECKH aHAJIM3UpPOBaTh XUMHUECKYI0 HH(OpMaluio, nepepadarbiBaTh €€ W HCHOJIb30BaThb B COOTBETCTBUU C

MOCTABJIEHHOM y4eOHOM 3a1aueit

15

CdopmMupoBaHHOCTh YMEHHS MPOTHO3UPOBATH, AHAJTU3UPOBATH W OLIEHWBATH WH(OPMAIIHUIO C TIO3UITUN YKOJOTHYECKON
0€30MaCHOCTH TOCIEICTBUI OBITOBOM M IMPOW3BOACTBEHHOM JEATEIbHOCTH 4YeNIOBEKa, CBA3aHHOM ¢ mepepaboTKoi
BEILIECTB; CPOPMUPOBAHHOCTH YMEHHH OCO3HAaBaTh ONACHOCTb BO3JCHCTBHUS Ha JKMBbIE OPraHU3MbI OIPEIETEHHBIX
BEILIECTB, TIOHMUMAsi CMBICI TOKa3aTessl MpeaesbHOM JOMYyCTUMOM KOHIIEHTPAIlMM, M TMOSICHATh Ha MPUMEpax CIOCOOBI

YMCHBUICHHA U TPECAOTBpALICHHA UX BPECIAHOI'O BOS)]GIZCTBI/IS[ Ha OpraHu3M 4YCJIOBCKa
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IHEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMbBIX HA EI'D 110 XUMHUHU

Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Teopernvecknue OCHOBBI XUMUHN
Crpoenue BemectBa. CoBpeMEHHas MOJENIb CTPOEHHUs aTroma. PacmpenesieHue 3J1eKTPOHOB IO SHEPreTUYECKUM YPOBHSIM.
11 Krnaccudukanuss XumMu4eckux 3jeMeHToB. OCOOCHHOCTH CTPOCHHSI SHEPreTHYECKUX YPOBHEH aroMoB (S-, P-, 0-3jieMEHTOB).
OcHoBHOE 1 BO30YXAEHHOE COCTOSHUS aTOMOB. DJIEKTPOHHAs KOH(pUTypalus aToMa. BaleHTHBIE 3JI€KTPOHbI
[Tepuonnueckas cucrema xumuueckux syemMeHTOB .M. MenneneeBa. ®@usmueckuit cmbicin Ilepuonnueckoro 3akona /[[.U.
1.2 Menpeneesa. [IpnynHbBl ¥ 3aKOHOMEPHOCTU W3MEHEHUS CBOWMCTB JJIEMEHTOB M MX COCJUHEHMM IO NEpUOJaM M TIpyIIaM.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COCIUHEHUH, BBICIIIUX OKCUJIOB U THIAPOKCUIIOB
1.3 BanenTtHocTh. DnekTpooTpuuaTeabHOCTh. CTENEeHb OKUCIICHUS
Bunsl xumuueckod cBA3M (KOBaJEHTHas, MOHHAs, MeTaJUIMYecKas, BOJOpPOJAHAs) M MeXaHM3Mbl €€ oOpa3oBaHUS.
1.4 MexMOoeKyIIIpHbIE B3aUMOJCUCTBUA. BelecTsa MOJEKYISIPHOrO M HEMOJIEKYJISPHOTO CTPOEHHMs. THIBI KpUCTAIIMYECKUX
peiérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMUECKOHN peréTKu
15 Xumunyeckas peakuus. Knaccupukanus XMUMUYECKUX peaklUnii B HEOPTaHUYECKOW W OPraHMYECKOl XMMUU. 3aKOH COXpPaHEHUS
' MaccChl BELIECTB
1.6 CKOpPOCTb peaKiyu, €€ 3aBUCHMOCTh OT Pa3JInYHbIX (PAKTOPOB
1.7 TemnnoBbie 3¢ dexThl XMMUYECKUX peakiuid. TepMoxuMudeckue ypaBHEHUs
18 OObpaTtumble peaki. XUMHUYecKoe paBHOBecre. PaKTOphl, BIUSIONINE HA COCTOSHUE XUMHUYECKOro paBHoBecus. [Ipunnumn Jle
' [Tarense
19 Onexrponutuyeckass auccouuanus. CuibHble W cnadble AnekTpoiuThl. Cpega BOAHBIX PAacTBOPOB BEIIECTB: KHCHas,
' HelTpanbHas, menoyHas. CteneHs qucconuanuy. Peakiium HOHHOTO oOMeHa
1.10 I'uaponus coneit. Monnoe npousBeaenue Bojsl. Bogopoanstii nokasatens (pH) pactBopa
111 CriocoObl BBIpaXKEHUS KOHLIEHTpAIMM DPACTBOPOB: MaccoBasi JOJs PAacCTBOPEHHOTO BEIIECTBA, MOJISIPHAs KOHIIEHTpAIUS.

HacepimienHble 1 HEHACHIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTtamioruaparsl
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OKuHCANTENBHO-BOCCTAaHOBUTEbHBIE peakiuu. [loBeneHne BelecTB B cpefiax ¢ pa3HbIM 3HaueHueM pH. Metoabl 31eKTpoHHOTo

1.12
Oananca
1.13 DIIEKTPOJIU3 PACTBOPOB U PACILIABOB COJIEN
2 OCHOBBI HEOPTAHMYECKON XUMUH
2.1 Knaccudukanus Heoprannyeckux coeinHeHnii. HoMeHkmatypa HeopraHn4eckux BEIIeCTB
59 XUMHYECKHE CBOMCTBA BAKHEUIIIUX METAIOB (HAaTpUM, KaJIUW, KaJIbIMI, MarHUi, aIFOMAHUAN, [IMHK, XPOM, XKEJI€30, Me/lb) U UX
' coequHeHmnil. O0mMe crnocoObl MOTyYEHUSI METAIIOB
53 XUMUYECKHE CBOWCTBA BAKHEHIIMX HEMETAJUIOB (TajloreHOB, CEphl, a30Ta, Gocdopa, yriepoaa U KpeMHHUsI) U UX COCIUHEHUN
(OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOIHBIX COSTUHEHHI)
2.4 ['eneTnueckasi CBsI3b HEOPraHUUYECKUX BEIIECTB, IPUHAUICIKALUX K Pa3IMYHBIM KJlaccaM
2.5 ###Par### nenTuukanys HeopraHMIeCcKnx coeMHeHN. KauecTBeHHbIE peaKkIuy Ha HEOPraHUYECKHE BEIECTBA U HOHBI
3 OCHOBBI OPraHMYECKON XUMUHU
OCHOBHBIE TIOJOKEHUSI TEOPUM XMUMHUYECKOTO CTPOEHUsI OpraHudeckux coeauHeHud A.M. BytiepoBa. YrieponHslil ckener
31 OpPTaHUYeCKON MoJIeKyNbl. KpaTHOCTP XUMHUYECKOW CBS3H. S- M P-CBS3U. SP3-, SP2-, SP-rHOpHIM3aliuil opOHTajeil aTOMOB
' yriaepojaa. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMUYECKOTO CTPOeHMs MoJieKyll. ['omonoru. I'omonoruueckuii psia. M3omepus u
H30MEphI
3.2 [TonsTe o pyHkuHOHANBHOH Tpymie. OpueHTaoHHbIe () (EeKTh 3aMecTuTeNnen
33 [IpencraBienne o kinaccudukayu OpraHUYECKUX BeliecTB. HoMeHkIaTypa OpraHMYecKUX COeIWHEHUH (cucreMarudeckas) u
' TPUBHAJIbHBIE HA3BaHUS BKHEHIINX MPEICTABUTENEH KJIACCOB OPraHMYECKUX BEIIECTB
34 CBoOOTHOpAAVKATBHBIA U MOHHBINH MeXaHu3Mbl peakiuu. [loustue o Hykineoduie u snekrpoduie. [IpaBmino MapkoBHHKOBA.
' [IpaBuno 3aiineBa
Ankanpl. XUMHUYECKHE CBOMCTBAa QJIKaHOB: TaJOTEHUPOBAHUE, JETUAPUPOBAHUE, TEPMHUUECKOE PpA3I0KEHUE, KPEKHUHT,
3.5 n3omepuzanus, ropeane. [lomydenue ankanoB. [{uknoankansl. Crenndrka CBOMCTB MUKIOAIKAHOB C MAJIBIM Pa3MepOM ITHKJIA.

PeaKm/m OPUCOCAUHCHHA U paJUKAJIBHOTO 3aMCIICHHUA
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3.6

Ankenbl. XUMHYECKHME CBOWCTBA: PEAKIMU MPUCOEAUMHEHUs (TaJIOT€HUPOBAHHUE, TUJPUPOBAHME, TUPOTaIOTeHUPOBAHUE,

THJIpATaIys ), TOPEHUs, OKUCICHHS U TouMepu3anuu. [IpoMblnieHHbie 1 1a00paTOpHBIE CIIOCOOBI MOTYYEHHS aJIKEHOB

3.7

AnkagueHsl. XMMHUYECKHE CBOMCTBA aJKaJUEHOB: PEAaKLMU IPUCOEIWHEHUS (THAPUPOBAHUE, TaJIOTEHUPOBAHUE), TOPEHUS U

IMOJIMMEpHU3alINH. HOJIy‘IGHI/Ie AJIKaIUCHOB

3.8

3.9

3.10

3.11

3.12

3.13

AnkuHbl. XUMHUYECKHME  CBOICTBA: peakUUW  MPUCOEIMHEHUs  (TAJIOr€HHpPOBAaHME, TUAPUPOBAHUE,  THUApaTalus,
THIPOTAJIOT€HUPOBAHKE) KaK CIIOCO0 MOJy4eHUs MOJIMMEPOB M APYTUX MOJE3HBIX MPOAyKTOB. Peakiuu 3amerienus. ['openue

AlCTUIICHA KaK HCTOYHHK BBICOKOTCMIICPATYPHOT'O IINIAMCHU IJI CBAPKH U PE3KU MECTAJIJIOB. HpI/IMCHeHI/IC allCTHJICHA

Apenbl. XUMHYECKHE CBOWCTBa O€H30JIa: peakuuu SIEKTPO(UIBLHOIO 3aMelleHus, NPHUCOeAUHEHUs (THAPUPOBAHUE,
ranorenupoBanue). Peakius ropenusi. OCOOEHHOCTHM XUMHUYECKHX CBOMCTB Tonyona. [lomydenue Oenzona. OcobGeHHOCTH

XUMHYECKHUX CBOMCTB ctuposa. [Tomumepusamus cruposia. CriocoObl MOTydeHUs U IPUMEHEHUE ApOMATUISCKUX YTIICBOIOPOIOB

Cnuptsl. [IpenenbHble OAHOATOMHBIE CIIUPTHL. XMMHYECKHE CBOICTBA: B3aUMOJICHCTBUE C HATPHUEM KaK CIOCOO YCTaHOBJICHHUS
HaJU4MUsl TUIPOKCOTPYIIHBI, ¢ TAJIOT€HOBOJOPOJAAaMHU KaK CIOCOO0 TOJIYYEHHS] PACTBOPHUTENICH, BHYTPH- U MEXMOJEKYJsIpHas
neruapatanus. Peakius ropenus. [lonyuenue staHomna: peakius OpOoXKEHUs TIIIOKO3bI, TUAPATALMS dTUIICHA. DTUICHTIUKOIb U

IJIMLEPUH KaK MPeICTaBUTENH MIPEIeIbHBIX MHOTOATOMHBIX CIIMPTOB

®enoin. XuMuieckue cBocTBa (peHoa (peakiuy ¢ HaTpueM, TiAPOKCHIOM HaTpusi, 6pomom). [Tonydyenue dpenona

Anpnernapl. XMMHUYECKHE CBOWMCTBA MpEAETbHBIX ajbJETMJIOB: THAPHUPOBAHUE; KAUECTBEHHBIE pPEaKIUM HAa KapOOHMIbHYIO
rpymnmy (peakuus «cepeOpsHOro 3epkanay, B3aumoaeicTsue ¢ runpokcugoM menu (II). Tlonyuenue npenenbHBIX albIeTHIOB:
OKHCJIEHHE CIIUPTOB, TUApATAIIMs alleTUIeHa. ALIETOH KaK MpeACcTaBUTENb KeTOHOB. OCOOEHHOCTH peakliiy OKUCIIEHUS alleTOHa

Kap6oHoBbIe KHCIOTHI. XUMHUYECKHE CBOMCTBA MpPENEIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. OCOOEHHOCTH XMMHUYECKUX

CBOICTB MypﬂBI;PIHOfI KHUCJIOTHI. HonyquMe IpeaACIbHBIX OJHOOCHOBHBIX Kap6OHOBI)IX KHUCJIIOT: OKHCJICHHUC aJIKaHOB, aJIKCHOB,

NEPBHUYHBIX CIIUPTOB, AJIBACTHUIO0B. Bricmue MMPEACIIbHBIC U HCIIPCACIILHBIC Kap6OHOBLIC KHCJIOTHI

3.14

Crnoxuble 3¢upsl U Kupbl. CocoObl MOMTY4YEHHs! CIOXKHBIX 3(upoB. OO6patuMocTh peakuuu 3tepudukanuu. [Ipumenenue
CIIO)KHBIX 3(HPOB B MUILEBOW M MapproMepHONH MPOMBIIUIEHHOCTH. JKUpPBI Kak CIOXHBIE A(QHUPBl TNIHLIEPUHA U BBICHIMX
KapOOHOBBIX KUCJIOT. XUMHUUECKUE CBOMCTBA KUPOB: THJIPUPOBAHUE, OKUCIICHUE. [ MAPOIN3, U OMBIJICHUE, )KUPOB KaK CIIOCo0

IMPOMBIINIJICHHOI'O MTOJTYUYCHUA COJICH BBICIIINX Kap6OHOBBIX KUCJIOT. MBIIA KaK COJIA BBICIIHX Kap6OHOBI>IX KHUCJIIOT
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XUMHUYECKHUE CBOWCTBA TJIOKO3bI: PEAKIMU C YYaCTHEM CHUPTOBBIX W aJbJACTUJIHONW TPYNI W MOJOYHOKHUCIOE OpOKEHUE.
[IpumeHeHne TIOKO3bl, €€ 3HAuY€HUE B IKU3HEACATENBHOCTH oOpraHusma. Jlucaxapuipl: caxapo3a, MaJlbTo3a.

BOCCTaHaBJ'II/IBaIOI_HI/Ie N HEBOCCTAaHABJIMBAKOIINE AWCaxXapUabI. FI/I,I[pOJ'II/B JAucaxapuoB. HOHHC&X&pI/II[BI: Kpaxmall, T'JIMKOI'CH.

315 CtpoeHrie MakpoMOJIEKYJI KpaxMalla, IIIMKOTeHa U 1euTo103bl. dusnueckrne CBOMCTBA KpaxMalla M IEUTH0JI03bl. XUMUYECKUE
CBOMCTBa Kpaxmajsa: T'HJpoJiu3, KaueCTBEHHasl peakius ¢ M0J0M. XUMHUYECKHUE CBONCTBA IEJUIIOJIO3bI: THAPOJIH3, MOJyUYCHHUE
3¢ upoB 1emo03bl. [ToHsITHE 00 NCKYCCTBEHHBIX BOJOKHAX (BUCKO3a, AllETATHBIN MIEIK)

AMUHBI. AMUHBI KaK OpraHUYeCKrWe OCHOBAHMS: PEAKIIMU C BOJOW, KUCIOTaMH, PEaKlusl TOpEeHUs. AHUIUH KaK MPEJICTaBUTEIb

3.16 apOMaTUYECKNX aMHHOB. XHMMHYECKHE CBONCTBAa aHWUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMH, OpOMHOM BOJIOM, OKHUCIICHHE.
[lonyyenne aMMHOB aJIKUIMPOBAHUEM aMMHUaKa U BOCCTAHOBJIIEHHEM HUTPOIPOU3BOAHBIX YIIIEBOJIOPOIOB

317 AMHMHOKHUCIIOTBI M O€lKkh. AMHHOKHCIOTBHI Kak aM(pOTepHbIC oOpraHudyeckue coeauHeHus. OCHOBHBIC aMHMHOKHCIIOTHI,

' oOpa3yrolue 0enki. XMMUYEeCKHe CBOMCTBA OETIKOB: THIPOJIN3, I€HATYpaIisl, KAUeCTBEHHBIE (I[BETHBIC) PEAKIK Ha OCIKU
3.18 CtpoeHue u CTpyKTypa MOJIUMEPOB. 3aBUCHMOCTh CBOWCTB MOJMMEPOB OT CTPOEHUS MOJEKyNl. OCHOBHBIE CIIOCOOBI MONTYYECHHUS
' BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: PeaKIiK MOJIMMEepHU3aluu 1 nonukonaeHcanuu. Knaccudukanus Bo1oKoH
3.19 ###Par### nenTudukanys opraHMuecKX CoeAMHEHUN. PerneHne sKcrepuMeHTalbHBIX 3a/1a4 Ha paclio3HaBaHUE
' OpTraHUYECKUX BEIIECTB
3.20 I'eneTnueckas CBsI3b MEXKy KJIacCaMH OPraHUYECKUX COCIMHEHUN
4 XnuMus 1 )KU3HDb
41 Xumusi B TOBCEAHEBHOM u3HU. [IpaBuna Ge3omacHoi paboThl ¢ €IKUMU, TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMH, CPEICTBAMHU
' OLITOBON XHMHU
XUMHS U 300pOBbE. XUMHS B MEAUIMHE. XUMHUSA U CEIbCKOE XO35AMCTBO. XUMHS B MPOMBIIUIEHHOCTH. XUMHUS U SHEPreTHKA:

4.2 MIPUPOIHBIN U TIOMYTHBIA HEPTSIHOMN Tra3bl, UX COCTaB U HCMoib30BaHue. CoctaB HePTH U €€ mepepaboTKa (TPUPOIHBIE UCTOYHUKU
YTJIEBOJOPO/IOB)

43 XuMHsT U DKOJOTHSL. XUMHYECKOE 3arps3HEHUE OKpYyKaromieh cpeasl W ero mocieAcTBus. OxpaHa Tuipocdepsl, MOYBHI,

atMocdepsl, Gaopsl U GayHbl OT XUMHUUECKOro 3arpsi3HeHHs. [IpoGiiema 0TXO0J0B U MOOOYHBIX MPOAYKTOB. AJBTEPHATUBHBIC
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HUCTOYHUKHU DHCPIrUn

O6H_II/I€ MMpEaACTAaBIICHUA O IIPOMBIIIICHHBIX crocobax IIOJIYUCHHA XUMHUYCCKHUX BCHICCTB (Ha IIpuMEPE IMPOU3BOJACTBA aMMHUaKa,

4.4 cepHoi KucioThl). YépHas 1 uBetHas meTauryprusi. CTEKJIO U CHIIMKATHAsE MIPOMBILIUICHHOCTh. [IpomblliieHHas opraHuyecKkas
xumusl. ChIpbE 17151 OPraHUYECKOM MPOMBIIIIIEHHOCTH
5 HHHPar### Turnbl pacuETHBIX 3819
51 HH#HPar###PacuéTel Macchl BemecTBa Wik 00bEMa ra30B MO0 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE MM 00BEMY OJTHOTO U3
' Y4acTBYIOUIMX B PEAKI[H BEILIECTB
5.2 ###Par###Pacuérel TemoBoro adexra peakuu
5.3 #H##Par###PacuéTel 00BEMHBIX OTHOIICHUH ra30B MTPU XUMHYECKUX PEaKIIUIX
5.4 #i#HPar#H##Pacu€Tol Macchl (00bEMa, KOIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CITH OJHO U3 BEIIECTB JaHO B U30BITKE
' (MMeeT IpUMeECH )
55 #iHPartH#Pacu€Tsl MaccoBOM MM 00BEMHOM TOTU BBIX0/1a TPOAYKTA PEAKIIUU OT TEOPETUUYECKH BO3MOKHOTO
56 #i#HPartH#Pacuétol Macchl (00bEMa, KOIMUYECTBA BEIIECTBA) MPOAYKTA PEAKIUH, €CIIH OAHO U3 BEIIECTB JaHO B BUJIE PACTBOPA C
' onpeAeIEHHON MacCOBOM J10JI€M PAaCTBOPEHHOTO BEILIECTBA
5.7 #H##Par###PacuéThl ¢ MCTIONBE30BaHUEM TIOHITHI «MacCOBasl IOJIs», «MOJIAPHAs KOHIICHTPALIUS, «PACTBOPUMOCTH)
5.8 ###Par###Hax oxxienre MoJIeKyIsIpHON (hOPMYJITBI OPraHNYECKOTO BEIIECTBA MO €0 TNIOTHOCTH M MACCOBBIM JIOJISIM JIEMEHTOB,

BXOJAIIHX B €0 COCTaB, UJIX IO MMPOAYKTAM CroOpaHHus
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YYEBHO-METOAUYECKOE OBECIHEYUEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA
1. O. C. l'abpuensu u ap. «Xumus. 10—11 kmaccei»: yued. mocobue s oOmieoOpazoBar. opraHu3anwmii: yriayon. yposenb / O. C.

INa6puensu, U. I'. Octpoymos, C. A. CnagkoB. — M.: IIpocsemenne, 2021. — 112 ¢

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. O. C. Tabpuensa u ap. «Xumus. 10—11 kmaccei»: yue0. mocobue misi obOmeoOpa3oBar. opranu3anuii: yryon. yposens / O. C.
I'a6puensu, U. I. Octpoymos, C. A. CnankoB. — M.: I[Ipocsemienne, 2021. — 112 c.

2. Meroauueckoe nocobue aisi yduTens K 3aBepiiéHHoM npeameTHod nuHuu ydeOHukoB O. C. 'abpuensna u ap. «Xumus. 10 xmacey,
«Xumust. 11 xnacey. Yrmyonéunsiii ypoens (aBTopel O. C. T'abpuensu, . I. Octpoymos, C. A. CnankoB). — Mocksa: [Ipocsemienue,
2020. — 112c.

3. Meronuueckue noypounbsie pexkomenaanuu. 10-11 kmacc. Yrnyonéunsiii ypoBens (aBropel O. C. T'abpuensu, U. I. Octpoymos, A.

H. JIékun, C. A. CnanxoB). — Mocksa: [Ipocemenue, 2021 rog. — 219 c.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
https://myschool.edu.ru/

https://www.mos.ru/city/projects/mesh/?ysclid=lInytdomob917522968

https://www.yaklass.ru/

https://www.iro.ru/projects/funktsionalnaya-gramotnost/

https://fioco.ru/mpumMepsi-3a1a4-pisa

http://skiv.instrao.ru/bank-zadaniy/
https://fg.resh.edu.ru/

O N o g s~ wDdh e

https://media.prosv.ru/
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https://myschool.edu.ru/
https://www.mos.ru/city/projects/mesh/?ysclid=llnytdomob917522968
https://www.yaklass.ru/
https://www.iro.ru/projects/funktsionalnaya-gramotnost/
https://fioco.ru/примеры-задач-pisa
http://skiv.instrao.ru/bank-zadaniy/
https://fg.resh.edu.ru/
https://media.prosv.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME ITPOI'PAMMBbI
1. KaOuHeTsl IeHTpa eCTECTBEHHOHAYUYHOM U TEXHOJIOIMUYECKOM HarpaBiaeHHOCTH «Touka pocTay.
2. Hudposas nadbopaTtopusi Mo XUMHUH.

3. Hudposas nabopaTopus 1Mo SKOJIOTHH.
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