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IHHOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMma mo XuMuu Ha ypoOBHE CpeHEro o01ero oopa3zoBanus papadborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Neo
273-®3 «O6 obpazoBanuu B Poccuiickoit denepannny», TpeOOBaHUN K pe3yiabTaraM OCBOSHHS (enepaibHOi 00pa30BaTENbHONW MPOrpaMMbl
cpennero obmero oopazoBanusi(P@OIl COO), npencraBnenasix B GenepansHoM rocyaapcTBeHHOM obpasoBatenibHoM cranaapte COO, ¢ yuérom
Konuenmuu npenonaBanus yueOHoro npeaMera «Xumus» B 00pa3zoBaTelbHbIX opranuzanusx Poccuiickoit denepanuu, peain3yrmux OCHOBHBIE
o0pa3oBaTenbHbIC MPOTrPAMMBI, 1 OCHOBHBIX MosokeHni «CTpareruu pa3BuTHs BocriuTanus B Poccuiickoii @enepanuu Ha nepuof ao 2025 rogay»
(Pacnopspxenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMUS Ha YpOBHE YIIyOJIEHHOTO M3YYEHHsS 3aHMMAEeT BaKHOE MECTO B CHCTEME €CTECTBEHHO-HaydyHOro oOpa3zoBaHus ywammxcs 10-11
kimaccoB. M3ydenuwe mpenmera, peaiusyeMoe B ycloBusX auddepeHnupoBaHHOr0, NPOGUIBHOIO OOyuYeHHUs, NPU3BAHO OOECHEYUTh
o011eo0pa3oBaTeIbHyt0 U OOIIEKYIbTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IIKOJBI, HEOOXOMMMYIO Ui aJanTalld MX K OBICTPO MEHSIOIIUMCS
YCIIOBHSIM XKH3HH B COIIMYME, a TaKKe ISl MPOJMOJDKCHUsT OOy4eHHsS B OpraHM3aLUAX MPO(EeCCHOHATBLHOrO 00pa30BaHUs, B KOTOPBIX XUMHS
SBIISICTCS OJTHOW U3 PUOPUTETHBIX TUCIIUILIHH.

B nporpamme no xuMuu HazHauyeHUE MpeaAMeTa «XUMUs» MoJydyaeT MOoAPOOHYI0 HHTEPIPETAIMIO B COOTBETCTBUU C OCHOBOIIOJIAT AOLITMMHU
nonoxeHussMu PI'OC COO o B3auMOOOYCIIOBIIEHHOCTH IIeNiel, cofepikaHus, pe3yabTaToB oOydeHHs M TpeOOBaHUN K YPOBHIO HOJTOTOBKU
BBIITYCKHUKOB. CBHIETETTLCTBOM TOMY SIBIISTFOTCS CJIEAYIOIINE BBITOJIHAEMBbIE TIPOTPAMMON TTO XUMUHU (PYHKIIUH:

¢ uHPOPMALMOHHO-METOMYECKAs, pealu3alus KOTOpoW oOecrneyrBaeT MOJIy4YEeHUE MPEICTaBICHUs O ILEeNsAX, COAep)KaHuH, oOuien

cTpaTeruu 00ydeHUsI, BOCIIUTAHHS U Pa3BUTHUSI OOYJAIONINXCS CPEACTBAMH MPEIMETa, U3y4aeMOro B paMKaX KOHKPETHOTO MPOQHIIS;

® OpraHM3allMOHHO-TUIAHUPYIOIIAs, KOTOpas MpeaycCMaTpUBaeT ONpejaeieHHe: NMPUHIMIIOB CTPYKTYPHPOBAHUS M MOCIEI0BATEIbHOCTU

M3ydeHHs y4eOHOro MaTepuana, KOJIMYeCTBEHHBIX U Ka9YeCTBEHHBIX €r0 XapaKTePHCTHK; MOAX0JI0B K (POPMHUPOBAHUIO COICPIKATEIEHON
OCHOBBI KOHTPOJISI M OIEHKM O0Opa30BaTENbHBIX JOCTHKCHUH OOyJaromMXCsi B paMKaX HMTOTOBOW arTecTaliud B (opMme eIuHOTO
rOCYJapCTBEHHOTO 9K3aMeHa 110 XUMHH.

[Tporpamma asnst yriyOnEHHOTO H3YUYEHUS] XUMHH:

® YCTaHABIMBACT MHBAPMAHTHOE MPEIMETHOE COJAepKaHHe, oO0s3arenbHOEe JUIS M3Y4YeHUS B paMKax OTIENbHBIX Mpoduiei,

npeycMaTpUBaeT pacipeesieHHe U CTPYKTYPUPOBAaHUE €ro MO KlaccaM, OCHOBHBIM COJIep KaTeNIbHBIM JTMHUAM/pa3jienaM Kypca;

e aéT MpUMepHOe pacupe/eneHre yueOHOro BpeMeH!, pEKOMEHIyeMOro Il U3yYEHHsI OT/ICNIbHBIX TEM;

e [@pelaraeT INPUMEPHYI0 MOCIEIOBATENbHOCTh U3y4eHHMs y4yeOHOro MaTepuana ¢ y4€TOM JIOTUKM TIOCTPOCHHMS Kypca,

BHYTPHIIPEIMETHBIX U MEKIPEAMETHBIX CBS3€H;
e 1aéT METOAMYECKYI0O HMHTEpIpETaluio Leleld W 3ajJad W3yuyeHHs NpeaMera Ha YriyOJEHHOM YpOBHE C Y4YETOM COBPEMEHHBIX
MIPUOPUTETOB B CHUCTEME CpeIHero oOmiero odpa3oBaHMsA, COJEPKATEIBHON XapaKTEPUCTHKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS



OCHOBHOH 00pa30BaTeNIbHON MPOrpaMMBbl CpelHEro 0o0mIero 00pa3oBaHMs (JMUYHOCTHBIX, METANPEIMETHBIX, IPEAMETHBIX), a TaKXKe C
y4€TOM OCHOBHBIX BHJIOB YUEOHO-TIO3HABATEIBHBIX ACHCTBHI 00YyUJalOmIErocs o OCBOCHUIO COACPKAHMSI PEAMETA.

ITo BceM Ha3BaHHBIM MO3ULMAM B IPOrpaMMe MO XUMHH MPELyCMOTPEHA NPEEeMCTBEHHOCTh C O0YYEHHEM XMMUHU Ha YPOBHE OCHOBHOI'O
obmiero obpa3zoBaHus. 3a MpenelaMu YCTaHOBJIEHHOM NpPOrpaMMOM MO XMMHUHU 00s3aTeiabHON (MHBapUaHTHOM) COCTABIAIOLIEH COAEp KaHUsS
yueOHOTro npenMeTa « XUMHUS» OCTaETCsl BO3MOKHOCTD BHIOOpA €ro BapHaTUBHOW COCTABIISAIONICH, KOTOPask JOJKHA OMPEACIATHCS B COOTBETCTBUH
C HalpaBJICHUEM KOHKPETHOTO Mpoduis 00ydeHusl.

B cootBercTBuM ¢ koHuentyanbHbIMH mojoxkeHusMu ®I'OC COO o Ha3zHAaYyeHUW NPEIMETOB 0a30BOTO W yriyOJIEHHOTO YpPOBHEH B
cucreme 1updHepeHInpOBaHHOIO 00yUYeHHs Ha YPOBHE CPEIHEro o01Iero oopa3oBaHus XMMHUs Ha YPOBHE YIIIyOJIEHHOTO U3yUEeHUs HalpaBjeH Ha
peanu3aiuio NPpeeMCTBEHHOCTH € MOCIEYIOIUM 3TalloM HOJIY4YEeHUsI XUMUYECKOTr0 00pa30BaHUs B PAMKAX M3y4YEeHHUs CHEelUalbHbIX €CTECTBEHHO-
HAYYHBIX U XUMHUYECKUX TUCIHIUIMH B By3aX W OPraHM3alMAX CpPeIHEero mpodeccHoHanbHOro odpa3oBaHus. B 3Toil cBs3M mM3yueHHe mpeamera
«XUMUS» OPHEHTHUPOBAHO TMPEHMYIIECTBEHHO HA PACIIUPEHUE W YIIyOJIeHHWE TEOPETHYECKOW M MPAKTUYECKOH MOJIrOTOBKH OOYyYaroIIUXCs,
BbIOpABIINX ONpeAeiaEHHbIH Mpopuib OOyyeHHs, B TOM YHCIE C IMEPCIEeKTUBOM IMOCIENYIOIEro MOJIY4YeHUs XMMUYECKOro o0pa3oBaHMs B
opranuzanusax npogeccuoHaabHoro odpasosanus. Hapsny c¢ atum, B ceere TpeboBanuit ®I'OC COO k miIaHupyeMbIM pe3ysibTaTaM OCBOEHUS
benepanbHON 00pa30BaTENBHON MPOTPaAMMBI CPEHETO O0IIero oopa3oBaHus U3yUCHUE MpeaIMeTa «XUMUS» OPHEHTUPOBAHO TAKXKE Ha PEUICHHE
3aJad BOCIIMTAaHHMS W COIHUAIBHOTO pPa3BUTHA OOydarommuxcs, Ha (OPMHPOBAHHUE Y HHX OOINEHHTEIUICKTYaJbHBIX YMEHUH, YMEHHU
panroHanu3ay yueOHOro TpyAa U 0000IEHHBIX CIOCOOOB AEATEILHOCTH, UMEIOIUX MEXIUCIUITIMHAPHBIN, HaATIPeIMETHBII XapakTep.

CocTraBisoluMu peaMera «XUMUs» Ha YPOBHE YIIyOJIEHHOIO M3Y4eHUS SBISAIOTCS YriayOn€HHbIE Kypchl — «OpraHudeckas XUMHUs» U
«O06mast 1 HeopraHuueckas XuMus». llpu ompeneneHun MoAXOAOB K OTOOPY M CTPYKTYPHOM OpraHU3allid COJAEpIKaHUS STUX KypCOB B
IporpaMMe o XuMuM 3a ocHoBY IpUHATHI nosoxeHust PI'OC COO o paznuuusx 6a30BOro U yriiyoJ€HHOr0 ypoBHEH U3ydeHUs ITpeIMeTa.

OcHoOBY cozepkaHusi KypcoB «OpraHuueckas XxuMmus» U «OOmas U HeopraHuueckass XMMHUsS» COCTABISET COBOKYIHOCTh MPEIMETHBIX
3HaHUI M yMEHHH, OTHOCAIUXCS K 0a30BOMY YpOBHIO M3yuUeHHs NIpeAMeTa. JTa cHcTeMa 3HAHWM MOJydaeT OIpelesIEHHOE TEeOopeTHYecKoe
JIOTIOJIHEHUE, TTO3BOJIAIONIEE OCO3HAHHO OCBOUTH CYLIECTBEHHO O0ybIINi 00BEM (akToNOrnueckoro Matepuaia. Tak, Ha yriayOJI€HHOM ypoBHE
U3Y4YEeHUs TpeaMera obecreyeHa BO3MOXKHOCTh 3HAUMTEIBHOTO yBENWYEeHHs 00bEMa 3HAHUM O XMUMHUYECKHMX D3JIEMEHTaX M CBOMCTBaxX HX
COEJIMHEHUIl Ha OCHOBE PACIIMPEHUs U YIIyOJIeHUS MPEJCTaBICHUN O CTPOCHUHU BEUIECTBA, XMMUYECKON CBS3M M 3aKOHOMEPHOCTSX MPOTEKAHUS
peaxkuuii, pacCMaTpUBAaEMbIX C TOUYKHU 3PEHUS XMMHUUYECKON KMHETUKH U TepMOAMHAMUKH. M3ydyeHne nepuoanyeckoro 3akoHa u Ilepuonnueckoit
CUCTEMbI XMMHUYECKHX 3JIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKHX MPE/ICTABICHUSIX O CTPOCHUU aToMa. XUMHUYecKas CBS3b
OOBSCHSIETCSI C TOYKHM 3PEHHS] SHEPreTUUECKHX HW3MEHEHMH Mpu e€ oO0pa30BaHWU U pa3pyLIEHUHU, a TAKKe C TOYKU 3PEHHUS MEXaHU3MOB €€
oOpa3zoBaHus. V3ydeHue THUIOB peakiyil TOMoNHsAeTCs (GOPMHPOBAHUEM MPEACTaBICHUN 00 3IEKTPOXMMHUYECKHX MpoIeccaXx M JIEKTPOSn3e
pacIijiaBoB U pacTBOPOB BelIeCTB. B Kypce opranndeckoi XMMUU TPU PACCMOTPEHUH PEAKIIMOHHONW CIOCOOHOCTH COeAMHEHUH yaenseTcss ocoboe
BHHUMaHHE BONPOcaM 00 IEKTPOHHBIX 3 deKTax, 0 B3aMMHOM BIMSHUHM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX PEaKIIHii.

Ocoboe 3HaueHne UMeeT TO, YTO Ha COJEp’KaHHe KypCOB XMMHHU YIIyOIEHHOTO ypOBHS M3Y4EHHUs AJIS KJIACCOB ONpPENeNEHHOro mpouiis
(rmaBHBIM 00pa30M Ha MX CTPYKTYPY M XapakTep JOMOJIHEHHH K 0011el cucreMe MpeAMETHBIX 3HAHUH) OKa3bIBAIOT BIMSIHUE CMEXHBIE TPEIMETHI.
Tak, HarpuMep, B COAEp)KaHUM MpeAMEeTa A KJIacCOB XUMHUKO-(PH3UUECKOro mpoduis O6osblioe 3HaYeHne OyAyT MMETh JIEMEHTHI y4eOHOTro
Matepuana o oodmei xumuu. [Ipu u3ydeHun npeamera B JaHHOM Cllydae akIEHT OyAeT ceflaH Ha OOIIHOCTh METOAOB MO3HAHHUsA, OOIIHOCTb



3aKOHOB M TEOPHH B XUMHHM M B (HU3UKE: aTOMHO-MOJIEKYJSpHAasi Teopust (MOJEKyNsipHas TeopHsl B (HU3UKE), 3aKOHBI COXPAHEHUs MAacChl U
SHEPTHUH, 3aKOHBI TEPMOJAMHAMUKH, HIEKTPOJIN3A, IPEACTABICHNS O CTPOCHHUH BELIECTB U IPYroe.

B 10 Xxe Bpems B coaep)kaHUM HpeAMeTa IJI KJIACCOB XMMMKO-OMOJIOrHYecKoro mnpo¢uis OoJbIIMN yIenbHbIM Bec OyneT UMETh
opraHuyudeckas XxuMus. B aToMm ciydae mpemoctaBisieTcs BO3MOXKHOCTh JUIsl Oojiee OOCTOATENBHOIO pacCMOTPEHHS XMMUYECKOH OpraHu3aluu
KJIETKH KaK OMOJIOTHYECKOW CHCTEMBI, B COCTaB KOTOPOW BXOJSAT, K MPUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTHI, KaK JIMIUABI, OCIKH, YTIIEBO IH,
HYKJICMHOBBIE KUCIIOTHI U pyrue. [Ipu 5ToM 3HaHMs O COCTaBe M CBOMCTBAX IIPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BELIECTB CIIy’KaT
OCHOBOM JIJIsl U3Y4€HUS CYIIIHOCTHU IPOLEcCOB (DOTOCUHTE3A, AbIXaHUS, TUILEBAPEHUSI.

B muiane QopMupoBaHMS OCHOB HAay4dHOTO MHUPOBO33PEHHUS, OCBOEHHUS OOILIEHAYYHBIX METOJOB IO3HAHUA M ONbITA IPAKTUYECKOI'O
NPUMEHEHMs Hay4yHbIX 3HAHUN U3ydeHME IMpeaMmera «XHUMHUsS» Ha YrIIyOJEHHOM YpPOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBA3SIX C y4eOHBIMU
IpeIMeTaMu, BXOJALIMMHU B COCTaB IMPEIMETHBIX obsacteil «EcTrecTBEeHHO-HayuHble peaMeTs», «MartemaTnka U uHpopmatuka» u «Pycckuit
SI3BIK U JIUTEPATYPA».

ITpu n3yueHun yuebHOro npenmMeTa « XMMHUs» Ha yrilyOJaEHHOM YpOBHE TakXKe, KaK Ha YPOBHE OCHOBHOTO M CpeJHEro oouiero o0pa3oBaHus
(Ha 0a30BOM YpOBHE), 3ajauell NEpBOCTENEHHON 3HAUYMMOCTH SBISETCS (OPMHPOBAHHE OCHOB HAayKHM XHUMHUHM Kak OOJIACTH COBPEMEHHOIO
€CTECTBO3HAHUS, IPAKTUUECKON ESITETLHOCTH YeJIOBEKa M OJTHOTO M3 KOMIIOHEHTOB MUPOBOW KYJIbTYpHI. Pemienne 3Toi 3a1au Ha yriryOJa&éHHOM
YPOBHE U3y4EHUS IIPEIMETA NPEAIIOIAracT pealu3aluio TaKuX LEIeH, KaK:

e (opmupoBaHUE MpEACTaBICHUI: 0 MaTEpUaIbHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHHM MPHUPOJIBI, O MECTE
XMMHHU B CUCTEME €CTECTBEHHBIX HayK M €€ BeIylleil posin B 00ecrieYeHuN YCTOWYMBOTO Pa3BUTHSI YEIOBEUYECTBA: B PELICHUU MTPOOIieM
9KOJIOTUYECKOM, YHEPreTHUECKOM U MUILEBOM 0€30MMacHOCTH, B Pa3BUTHH MEIULIMHBI, CO3JaHUH HOBBIX MaTepHaliOB, HOBBIX HCTOYHHKOB
SHEPruM, B 00ECNEUEHUHU PALMOHAIBLHOTO MPUPOONOIb30BaHUS, B (POPMUPOBAHUN MHPOBO33PEHMS U OOIIEH KyJIbTyphbl YeJOBeKa, a
TAKXKe IKOJIOTHYECKH 00OCHOBAHHOI'O OTHOIIEHUS K CBOEMY 37J0POBBIO U IIPUPOIHON CPEIE;

® OCBOCHME CHUCTEMbI 3HAHUH, JIEKAIINX B OCHOBE XMMHUECKOMN COCTaBJISIOIIEH €CTeCTBEHHO-HAYYHON KapTHUHBI MUpa: (PyHIaMEHTaIbHBIX
MIOHSATUM, 3aKOHOB M TEOPUM XMMHH, COBPEMEHHBIX IIPEICTABICHUM O CTPOCHHUH BELIECTBA HA Pa3HBIX YPOBHAX — aTOMHOM, MOHHO-
MOJIEKYJIIPHOM, HaJMOJIEKYJIIPHOM, O TEPMOJAMHAMUYECKUX U KMHETHUYECKUX 3aKOHOMEPHOCTAX MPOTEKaHUS XUMUYECKUX PEAKLUU, O
XMMHUYECKOM PaBHOBECHH, PACTBOPAX U AMCIEPCHBIX CUCTEMAaX, 00 OOIIMX HayYHBIX MPUHLIUIIAX XUMHUYECKOT0 POU3BO/ICTBA;

e (opmMupoBaHHE y OOYYaAIOUIMXCS OCO3HAHHOTO MMOHMMAaHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX XMMHUYECKMX 3HAHMH UIs OOBSICHEHUS
KITIOYEBBIX UJeH U MpoOsieM COBPEMEHHOW XUMMH, AJIsi OOBSICHEHUS U MPOTHO3MPOBAHHUS SBICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO
MPUPOAY; TPAMOTHOTO pEIIeHHs MPOoOJIeM, CBA3aHHBIX C XMMHEW, IPOrHO3UPOBAHMS, aHAIN3a U OLEHKU C MO3ULUN 3KOJOTHYECKOM
0€30MacCHOCTH TOCIEICTBUN OBITOBOW M IMPOU3BOJICTBEHHOM NEATENHHOCTH YEJIOBEKa, CBS3aHHOM C XMMHUYECKUM IPOU3BOJCTBOM,
UCIOJIb30BAHUEM U NIEPepabOTKOI BELIECTB;

e yrIyOJeHHE MPEICTABICHUN O Hay4yHBIX METOJaX MO3HaHMs, HEOOXOAMMBIX Uil NMPHOOPETEHUs YMEHUN OpPUEHTHPOBATHCS B MHpE
BEIIECTB M OOBSCHEHUSI XUMUYECKUX SIBIICHUH, NMEIOINX MECTO B IIPUPO/JIE, B MPAKTUUECKOMN 1EATETLHOCTH U TIOBCEAHEBHOM KHU3HH.

B mutane peanuszanuu nepBoovepeIHBIX BOCIHUTATENBHBIX U Pa3BUBAIONIMX (DYHKIIMH I[ETOCTHOW CHCTEMBI CpeHEero o0Iiero o0pazoBaHus mpu
U3YyYEHHH MpeaMeTa «XUMUS» Ha YIiIyOoJIEHHOM YpOBHE 0CO0YI0 aKTyaJIbHOCTh IPHOOPETAIOT TaKUE LIEIH U 331a4H, KaK:



e BocCNUTaHWE YOEXKIEHHOCTH B TO3HABAEMOCTH SIBJICHUH MPHUPOJBI, YBOKCHHUS K IMPOILECCY TBOPYECTBA B OOJIACTH TEOPETHUECKUX U
MPUKIIAJIHBIX UCCIICIOBAaHUN B XUMUH, (POPMUPOBAHUE MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH;
® pa3BUTHEC MOTHBAIlMM K OOYYCHHIO M TIO3HAHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO M CAaMOBOCIIUTAHHIO HAa OCHOBE YCBOCHWSI
00IIeYeTIOBEYECKIX IICHHOCTEH;
® pa3BUTHE IIO3HABATEIILHBIX WHTEPECOB, MHTEUICKTYalIbHBIX W TBOPYECKHX CIIOCOOHOCTEH OOydaromuxcs, (OPMHpPOBAHUE Y HHX
CO3HATENBLHOTO OTHOIIEHHUS K caMOOOpa30BaHWIO M HENPEPHIBHOMY OOPAa30BAHHMIO KaK YCIOBHIO YCIENIHOHW MpO(eCCHOHAIBHON H
OOIIECTBEHHOH I€ATEILHOCTH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO M MOTPEOHOCTH B 37J0POBOM 00pa3e KU3HU;
e (opmupoBaHME YMEHHI W HABBIKOB PAa3yMHOTO MPHUPOJIOINOJIB30BAHUS, PA3BUTHE IKOJOTMUECKON KYIbTYPHI, MPUOOPETEHHUE OIBITA
00IIECTBEHHO-TIOJIC3HOM IKOJIOTUIECKON JACSITEILHOCTH.
OO111ee 4ncIo YacoB, MPEeyCMOTPEHHBIX ISl H3y4EHHS] XUMUU Ha YrIyOJIEHHOM YpOBHE CpeHero obiiero oopazoBanus, coctapiseT 204 4acoB:
B 10 kmacce — 102 vaca (3 gaca B Henenio), B 11 kimacce — 102 vaca (3 gaca B Hezeo).



COJEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKAS XUMMUsA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOi XUMHUH.

IIpenMeT 1 3HaUE€HNE OPraHUUYECKON XUMUH, PEACTABIEHUE O MHOTOOOpa3u OPraHM4eCKUX COETUHEHUM.

DJEeKTPOHHOE CTPOCHHUE aTOMA YIJIepOa: OCHOBHOE U BO30YXJIEHHOE COCTOAHUS. BaleHTHbIE BO3MOXKHOCTH aTOMa yriiepoAa. XUMHUEcKas
CBSI3b B OPraHWYECKHUX COEIUHEHMAX. Tumbl ruOpuau3alMd aTOMHBIX opOuTaneil yriepoja. MexaHu3Mbl 00pa3oBaHHs KOBAJEHTHOM CBSI3U
(OOMEHHBI M JOHOPHO-aKUENTOPHBINM). TUIbl MEpeKpbIBaHUS aTOMHBIX OpOuTaneil, 6- u m-cBs3u. OJnuHaApHas, ABOWHAs U TPOWHAas CBA3b.
Cnoco0sI pa3peiBa CBsI3€H B MOJIEKYyJIaX OpraHn4ecKux BemecTs. [IoHATHE 0 CBOOOAHOM paauKaie, Hykieoduie 1 JeKTpoduie.

Teopus crpoenust oprannyeckux coenuHeHuil A.M. ByriepoBa U COBpEMEHHBIE IIPEACTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHUE TEOpUU
CTPOEHUSI OpPraHUYECKUX COECIUHEHUN. MoleKynsipHble U CTPYKTYpHble (popMyibl. CTpyKTypHbIE (OPMYIbI pa3iMyYHBIX BUJOB: pa3BEpHYyTasd,
cokpaménHasi, ckenerHas. Vzomepus. Buasl n3omepun: CTpyKTypHasi, IPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 3(P(EKTH B MOJIEKyJaX OPTaHUYeCKUX
COeMHEHUH (MHIYKTHBHBIN U ME30MEPHBI () (HEKThI).

IIpencraBnenue o kiaccudukanuu opraHuyeckux pemiecTB. [lonsTue o QyHkMOHaNBHON rpynme. ['omonorus. ['omonoruueckue pssbl.
Cucrtematnueckas HoMeHK1aTtypa opraunueckux coeaunenuit (IUPAC) u TpuBuaibHble Ha3BaHUSI OTJICNIbHBIX MPEICTaBUTENCH.

OcobeHHOoCTH U KilaccU(UKaLns OpraHudecKux peakuuid. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMU B OPraHUYECKON XUMHH.

OKClepUMEHTAIbHbIE METOJAbl HM3YYEHHs BEIIECTB W WX INPEBpPALICHHI: O3HaKOMJIEHHE C oO0pa3laMH OpPraHUYECKUX BEIIECTB U
MaTepuajaMi Ha MX OCHOBE, ONBITHI IO MPEBPAIllEHUI0 OPraHMYEeCKHX BEIECTB INpPH HarpeBaHUM (IJIaBJ€HHE, OOYIJIMBaHUWE U TOpPEHHE),
KOHCTPYMPOBAaHUE MOJEJIEN MOJIEKYJI OPraHUYECKHUX BEIIECTB.

Yriaesoaopoaslt.

Ankanbl. ['oMonorndeckuil psii aJkaHoB, oOmiast popMmysa, HOMEHKJIATypa U M30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYIT alIKaHOB, SP°-THOPH/IN3AIMS ATOMHEIX OPOUTATIEH Yriepona, o-CBs3b. DH3MUecKre CBOCTBA ATKAHOB.

XHWMHYECKHE CBOMCTBA AJIKAHOB: PEAKIMM 3aMEIIECHUs, WU30MEpPU3alluy, ACTUAPUPOBAHUS, LMUKIN3ALNN, NTUPOJIN3a, KPEKUHIA, TOPEHUS.
IIpencraBiaeHne o MEXaHU3ME PEAKLUI PaJUKAIbHOIO 3aMELICHUS.

Haxoxnaenue B mpupoje. CriocoObl MoydyeHus: U IpUMEHEHHE aJTKaHOB.

Huknoankansl. OOwiast Gpopmyna, HOMeHKIaTypa U uzoMmepusi. OCOOEHHOCTH CTPOEHHUS M XUMHUYECKMX CBOMCTB MaJbIX (LIMKJIOIMPOIIaH,
UKJI00YTaH) U OOBIUHBIX (LIUKJIONEHTaH, IUKIOTeKCaH) UKI0aTKaHOB. CriocoObl MOMyYeHHs U MPUMEHEHHUE IUKII0AIKAHOB.



Ankenbl. ["'oMoylorudeckuil psii ankeHoB, oOmas ¢GopMyna, HOMEHKIATypa. DJEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI
AlIKeHOB, SP>-THOPHIN3ALHsT ATOMHBIX OPOUTANEH Yriieposa, o- U T-cBsi3i. CTPYKTYPHAS 1 TeoMeTprdecKast (Iuc-TpaHc-) usoMepust. Dusndeckue
CBOMCTBA QJIKEHOB. XMMHYECKUE CBOMCTBA: PEAKUMUU IPUCOCAUHEHUsS, 3aMELICHUS B O-IIOJIOXKCHUE IIPU JBOWHOW CBA3H, NOJIMMEPU3ALUUA U
oxucnenus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakiuy Ha ABOMHYIO CBsi3b. CrI0COOBI OJyYeHHs U IPUMEHEHUE aJIKEHOB.

Ankanuensl. Kiaccuduxanuus ankaaueHoB (ConpskEHHbIE, U30JUPOBaHHbIE, KyMyauposantsie). OCOOEHHOCTH JEKTPOHHOTO CTPOSHUS U
XUMHUYECKHX CBOHCTB CONpPSDKEHHBIX HEHOB, 1,2- u 1,4-npucoenunenue. [lomumepusamusi conpspk€HHBIX TUeHOB. CrocoObl MOMy4EHUS H
IIPUMEHEHHE AJIKAANEHOB.

Ankusbl. ['oMonoruueckuil psa ajakuHOB, o0mias Gopmysa, HOMEHKIATypa U HM30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHME
MOJICKYJl aJKWHOB, SP-TMOpHAM3ALUS aTOMHBIX opOuTtanel yriepoaa. dusnueckue CBOICTBa AJIKMHOB. XHMHUYECKHE CBOWCTBA: pEaKIUU
MPUCOEANHEHUS, IUMEpU3alMM M TpUMEpHU3aluu, OKHUcieHus. KucioTHble CBOMCTBa alKMHOB, HMEIOLIUMX KOHIIEBYIO TPOWHYIO CBS3b.
KauecTBeHHbIE peakiiy Ha TPOHHYIO CBsI3b. CIIOCOOBI OyUEHUS! U IPUMEHEHHUE aJIKUHOB.

ApomaTthyeckue yrieBoaopoabl (apeHsl). 'omonoruyeckuii psja apeHoB, oOmias ¢opmynna, HOMEHKIATypa U U3oMepus. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHME MOJIEKYJIbl OeH3osia. Pu3nyeckue cBOcTBa apeHoB. XMMHUYECKHE CBOICTBa O€H30J1a U €ro TOMOJIOIOB: peaKIUH
3aMeIIeHus] B OCH30JIbHOM KOJIBIIE M YIJIEBOJIOPOJIHOM PaJHKalle, PEaKIUU MPHCOSINHEHNS, OKUCIEHUEe ToMosoroB Oen3ona. IlpeacraBienne 06
OpPUEHTHUPYIOIIEM JIEHCTBUU 3aMECTUTENIEH B OEH30JIbHOM KOJIbLIE HA IPUMEPE AJTKUIbHBIX PaJMKalIOB, KAPOOKCUIbHOW, THAPOKCUIIBHON, aMUHO-
U HUTPOTPYMIbI, aTOMOB TanoreHoB. OCOOEHHOCTH XHUMHMYECKHX CBOMCTB crupona. [lonmumepusanus crupona. CrnocoObl MOTy4eHUs WU
IIPUMEHEHHUE apOMATHYECKUX YIJIEBOJOPOJIOB.

ITpuponnsiit ra3. [lonytHele HedTsaHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue. KameHHbIN yroiab U MpoAyKThl ero nepepadotku. CrocoOb
nepepaboTku He(TU: MEeperoHkKa, KPEeKUHI (TEpMHUYECKUM, KaTaluThyeckuil), pudopMuHr, nuponus. I[Ipogykrsl nepepa®oTku HedTH, HX
IIPUMEHEHUE B IPOMBIIIJIEHHOCTH U B OBITY.

I'enernueckas CBA3b MEXKAY PAa3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

ONEKTPOHHOE CTPOECHHUE TaJIOTCHIIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakuuy 3aMmelieHus rajoreHa Ha TUAPOKCOTPYIIy, HHUTPOTPYHIY,
HUMaHOTpyNmy, amuHorpynmy. JleficTBHe Ha TrajoreHnpou3BOAHBIE BOJAHOIO M CIHUPTOBOTO pacTBopa Iménouyd. BsaumoneiictBue
JIUTaJoreHalIkaHOB C MarHueM U LMHKOM. [IoHSATHE O MeTayuIoOpraHuYecKuX CcoeluHeHusX. lcnonap3oBaHue TralloreHIpOr3BOIHBIX
YTJIEBOIOPO/IOB B OBITY, TEXHUKE U ITPU CUHTE3€ OPraHUYECKUX BEIIECTB.

DKcIepUMEHTaIbHbIE METO/Ibl U3YUSHHSI BEIIECTB M UX MPEBPAIICHUI: U3yueHne (pU3NUECKUX CBOMCTB YIIIEBOJOPOJIOB (PaCTBOPUMOCTD),
KaueCTBEHHBIX peakUUi YIJIEBOJOPOJIOB pazIUYHbIX KilaccoB (oOecrBeynBaHUME OPOMHOI MM MOAHOW BOJBI, pacTBOpa NepMaHraHaTa Kalus,
B3aUMOJICHCTBHE alleTUIICHA C aMMHAYHBIM PacTBOPOM okcuza cepedpa(l)), kauecTBeHHOE OOHApY)KEHHE YIiIepoaa U BOJOPO/ia B OPraHUIECKUX
BEIIECTBAX, IMOJIyueHHE 3TUJICHa M HM3y4YEHHE €ro CBOMCTB, O3HaKomiieHHe C Koyuiekiusmu «HedTs» n «Yromp», ¢ obpasuaMu Iactmace,
Kay4yKOB U PE€3HHbI, MOJEINPOBAHUE MOJIEKYJI YIJIEBOAOPOOB U IaJIOr€HIIPONU3BOIHBIX YIIIEBOJOPO/IOB.



Kucsopoacoaep:kamue opranu4eckue coeJuHeHH .

[IpenensHble oqHOATOMHBIE CUPTHL. CTpoeHHE MOJIeKyN (Ha mpUMepe MeTaHojla M dTaHona). ['omonoruueckuil psa, oOmas dopmyna,
M30Mepusi, HOMEHKJIaTrypa W kiaccudukanus. Duznyeckre CBOWCTBA MNPEIETbHBIX OJHOATOMHBIX CHHPTOB. BOAOpOIHBIE CBSI3U MEXIY
MOJIEKYJJaMH CIUPTOB. XHMHMYECKHE CBOMCTBA: peakUUH 3aMeleHMs], JeruipaTallid, OKHCIEHHS, B3aUMOJEHCTBHE C OpPraHUYECKMMU HU
HEOpPraHMYecKUMH KuciaoTamu. KauecTBeHHas peakuus Ha OJHOATOMHbIE CHUPTHL. [leiicTBHe 3TaHONAa M METAaHOJIA Ha OpPraHU3M 4eJIOBEKa.
CriocoObI osTyyeHus 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Tpocteie 3¢upbl, HOMeHKIaTypa 1 u3oMepus. OcoOeHHOCTH PU3MUECKUX M XUMHUECKUX CBOWCTB.

MHOroaToMHbI€ CHMPTHI — 3TUJICHIVIMKOIb U TIHLEepUH. PU3HMUECKUe U XUMHUECKUE CBOMCTBA: peakIUM 3aMELIeHUs, B3aUMOACHCTBUE C
OpPraHUYECKUMHU U HEOPraHWYECKMMHU KHCIOTaMH, KaueCTBEHHAs Peaklus Ha MHOToaToMHble cnupThl. [IpernctaBieHne o MexaHU3Me peakLuit
HyKJeo(uiapHOTO 3amenenus. JlelicTBre Ha opranu3M yenoBeka. CriocoObl MOy4eHUs] U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHue MOJIEKYJIbl, B3aUMHOE BIMSHUE THIPOKCOIPYIIBI U O€H305IbHOTO siapa. Pusnueckue cBoiicTBa ¢eHona. OcobeHHoCTH
XUMHUYECKUX CBOMCTB (eHona. KauecTBeHHble peakiuu Ha ¢eHon. TokcuuHocTh (enona. CriocoObl MOIydeHUs U NpUMEHeHue (eHoa.
®enonpopMalberuaHas CMOIA.

KapOoHusbHbIe COEIMHEHUS — albAECTUAbl U KETOHBI. DJIEKTPOHHOE CTPOEHUE KapOOHMIBHON rpynmbl. ['oMonoruueckue psiabl ajabAeruion
1 KETOHOB, o0mmIas Gopmysa, U30MepHs ¥ HOMEHKIaTypa. OU3NYecKue CBOWCTBA aJIbJICTHIOB M KETOHOB. XMMHYECKHE CBOMCTBA albICTHUIOB U
KETOHOB: peakiuu InpucoequHeHus. OKHCICHHE allbJEeTH/I0B, KaueCTBEHHbIE peakluu Ha aibaerujpl. CrnocoObl MOIydeHHs U NPUMEHEHHE
QJIBJIETUJIOB U KETOHOB.

O/HOOCHOBHBIE MpeeNbHbIe KapOOHOBBIE KUCIOTh. OCOOEHHOCTH CTPOEHUS MOJIEKYJ KapOOHOBBIX KHUCIOT. Mi30Mepusi 1 HOMEHKJIATypa.
®dusnyeckue CBONCTBA OJHOOCHOBHBIX MpPEJENbHBIX KapOOHOBBIX KHUCIOT. BOAOponaHBIE CBA3M MEXAYy MOJEKyJaMu KapOOHOBBIX KHCIIOT.
XUMUYeCKHe CBOWCTBA: KMCIOTHBIE CBOWCTBA, PEAKIIMs 3TepUPHUKALINH, PEAKLIUU C YIaCTUEM YTJIIEeBOIOPOAHOrO paarkaina. OcCoOOEHHOCTH CBOWCTB
MYypaBbUHON KUCIOTHI. [IOHATHE O MPOM3BOAHBIX KapOOHOBBIX KHUCIOT — CIOXKHBIX 3¢upax. MHorooo6pasue kapOOHOBBIX KHCIOT. OcOOEHHOCTH
CBOWCTB HETIPEJIEIbHBIX U ApOMAaTHUECKUX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX KHCIIOT, THAPOKCUKAPOOHOBBIX KUCIOT. [IpeacraBuTenu BbICIINX
KapOOHOBBIX KHCIIOT: CT€apUHOBas, MaJbMUTHUHOBAS, OJEUHOBAas, JUHONEBAA, AUHONEH08as KUCIOThl. CrnocoObl MOJyYeHUs U TNpUMEHEHHE
KapOOHOBBIX KHCIOT.

Croxuble 3¢upsl. 'omonornyeckuii psa, odmas popmyiia, H3oMepHst 1 HOMeHKiIaTypa. Pu3ndeckue u XMMUYEeCKHe CBOMCTBA: THIPOIN3 B
KHUCJIOM U IIEJIOYHOM Cpene.

Kupsl. Ctpoenue, pusndeckre 1 XUMUUYECKHE CBOMCTBA KMPOB: TUIPOJIU3 B KUCIOW U IIeT0ouHOM cpene. OCOOEHHOCTH CBOICTB JKHUPOB,
COJIeprKaIIMX OCTaTKH HEMPeIeIbHBIX JKUPHBIX KUCIOT. JKupsl B mpupo/ie.

MBpu1a Kak coii BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE ICHCTBHE.



OO6mrast xapakTepucTuka yriaeBoaoB. Knaccudukamus yrieBogoB (MOHO-, MU- W TOJMcaxapuabl). MoHOcaxapuabl: TITIOK03a, (pYyKTO3a,
rajakTosa, pubo3a, ne3okcupubdosa. duznyeckue cBoiicTBa U HaxXoXxaeHHUE B npupojie. PoTocuHTe3. XUMHUECKUE CBOHCTBA TITFOKO3BI: PEAKIINH C
y4acTHE€M CIHPTOBBIX W albJACTHIHOW TPYNN, CHUPTOBOE MU MOJOYHOKHCIOe OpokeHue. IlpuMeHeHHe TIIOKO3bI, €€ 3HAa4YeHHE B
KHU3HEIEATeIbHOCTU opranu3ma. Jlucaxapuabpl: caxaposa, MaibTO3a U JIakTo3a. BoccTaHaBnuBarolue U HEBOCCTAHABIMBAIOIINE JHCAXapPUIBL.
I'unponuz nucaxapunos. Haxoxnenue B npupojae u npuMenenue. [lonucaxapuapl: kpaxmal, INIMKOTeH U 1eiuttono3a. CTpoeHrne MakpOMOJIeKYIT
KpaxMasa, TJIMKOTeHa U 1eJUTI0J103bl. Du3ndecKkrue CBOWCTBA Kpaxmaia U HEeJITI0I03bl. XMMUYECKHE CBOMCTBA KpaxMalia: THIAPOJIN3, KAUeCTBEHHAs
peaknus ¢ MoAoM. XMMHUYECKHE CBOMCTBA LIEJUIIOJIO3BI: THAPOJIN3, MONydyeHHe 3(UpoB HeIUTono3bl. [oHsTHE 00 HMCKYCCTBEHHBIX BOJOKHAX
(BUCKO3a, alleTaTHBIN MIENK).

DKCIepUMEHTAIbHBIE METOJbl M3yYEHHUS BELIECTB W WX MPEBPALICHHUI: PaCTBOPUMOCTH Pa3jIMYHBIX CIIHUPTOB B BOJE, B3aMMOJEUCTBUE
ATAaHOJIAa C HATPUEM, OKHUCIICHUE STHIIOBOTO CIIUPTA B albJIETH]] HA PACKaJIEHHON METHOW MPOBOJIOKE, OKUCICHNE STHIIOBOTO CIHPTA AUXPOMATOM
Kajaust (BO3MOXKHO HCIIOJIb30BAaHME BHCOMATEPHATIOB), KAUECTBEHHBIC DPEAKIMKM Ha albJIeruibl (C THAPOKCHAOM auammuHcepedpa(l) u
ruapokcuaom Meau(ll)), peakmus rmunepuna ¢ rugpokcunom meau(ll), xumudeckue cBoWCTBa pacTBOpa YKCYCHOM KHCIOTHI, B3aUMOJICHCTBHE
pactBopa riroko3bl ¢ ruapokcuaom meau(ll), B3anMoaelicTBue kpaxmana ¢ HOA0M, PElIeHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 Mo TemMaM «CHUpTHI U
benons, «KapboHoBbie KUCTOTHL. CII0XKHBIE A(PUPBD».

A3oTcoepikanme oprannyeckue coeMHeHus .

AMUHBI — OpraHu4ecke Mpou3BoHbIe amMmmuaka. Kiaccudukanus aMuHOB: anudaTHuecKue U apoMaTH4YeCcKue; MepBUYHbIC, BTOPUYHBIC U
TpetnuHble. CTpoeHre MoJieKyll, obmas ¢opmysa, U30Mepusi, HOMEHKIAaTypa U (pU3MUecKue CBOMCTBA. XUMHUECKOE CBOMCTBA alu(paTHYECKUX
aMMHOB: OCHOBHBIE CBOMCTBA, aJIKWJIMPOBAHUE, B3aUMO/ICHICTBHE IEPBUYHBIX aMUHOB C a30THCTON KUCIOTON. COM alNKUJIaMMOHHUSL.

AHWINH — NIPEICTaBUTENIb aMHHOB apoMaTtudeckoro psga. CTpoeHue aHWwIMHA. B3auMHOe BIMSHUE TPYII aTOMOB B MOJIEKYJIE aHUJIMHA.
Oco0eHHOCTH XUMHUYECKUX CBOMCTB aHWIMHA. KadecTBeHHBIE peakiuy Ha aHIIUH. CIIoCOOBI MTOTydeHHs U TPUMEHEHHE ai(haTHIEeCKUX aMUHOB.
[TonyyeHue aHuIMHA U3 HUTPOOEH307IA.

AmuHokucnoTel. Homenknatypa u uzomepus. OThenbHbIE MPEICTABUTENN O-aMUHOKHUCIOT: TJIMIUH, ajaHuH. DHU3MuUecKue CBONCTBA
AMHHOKHUCIIOT. XHUMHUYECKHE CBOMCTBA aMHHOKHCIIOT Kak aM(OTEPHBIX OPraHWYECKHX COCIUHEHWH, PEaKIHs TOJIHKOHACHCAINH, 00pa3oBaHUe
NEeNTHIHOHN CBsI3U. bronornveckoe 3HaueHHEe aMHHOKUCIIOT. CHHTE3 M THIPOJIN3 TIETTHIOB.

benku kak npupoansie noiauMepsl. [lepBuyHas, BTOpUYHAs M TPETHYHAS CTPYKTypa OenkoB. XMMHUYECKHE CBOMCTBA OEJIKOB: TMJIPOJIU3,
JIeHaTypalus, KaYeCTBEHHbIC PEAKIINH Ha OCIIKH.

DKcIeprUMEHTaTbHBIE METO/IBI H3YYCHUS BEIIECTB M MX TPEBPANICHAN: PACTBOPEHHE OCITKOB B BOJIE, IEHATYpAIlHs OCIKOB IIPH HAarpEeBaHHH,
I[BETHBIE PEaKIIUU Ha OCITKH, PEeIIeHHEe SKCIICPUMEHTANBHBIX 3a7ad 10 TeMaM «A30TcoieprKallie OpraHnIeckue CoOeIMHEeHU» U «Pacro3HaBanme
OPTaHUYECKUX COeTUHEHUI».

BbicokoMosIeKyIsIpPHbIE COeIMHEHM.



OCHOBHBIE TIOHATHS XMMHH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHUN: MOHOMED, IOJIMMEpP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPU3ALNH,
cpenHss MoJieKyssgpHas Mmacca. OCHOBHbBIE METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEUHEHUHN — OJMMEPU3ALUs U TOJIMKOHICHCALIMSL.

[Tonumepnsle Marepuanbl. llmactmaccsl (MONMMATUIIEH, NOJUIPONWIEH, IOJUBUHUIXJIOPU, IOJUCTHUPOJ, IOIMMETUIMETAKPUIIAT,
NOJUKapOOHaThI, MONIMATUIIEHTepedTanar). Y Tuau3anus u nepepadoTKa MIacTHUKA.

OnacToMepbl: HaTypaJIbHBIA KayuyK, CHHTETHYECKHE KaydyKH (OyTalueHOBBIH, XJIOPOIIPEHOBBIN, U30IIPEHOBbII) U CUIMKOHBL. Pe3nHa.

Bonokna: HatypanbHble (XJIOIOK, IIEPCTh, MIENK), ICKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KallpOH U JaBCaH).

[Tomumeps! cienManbHOTO Ha3HAYeHUs (Te(II0H, KeBIap, 3JEKTPOIPOBOISIINE TOJIUMEPDI, OHOpa3iaraeMbie TTOJIUMEpHI).

OKCIIepUMEHTAIbHBIE METO/Abl M3YyYeHMsI BEIECTB M MX IPEBpAIICHUI: O3HAKOMIIEHHME C 0Opa3liaMu MPUPOJHBIX M HMCKYCCTBEHHBIX
BOJIOKOH, IJIACTMAcCC, Kay4yKOB, PELIEHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 110 TeMe «Pacro3HaBaHue I1acTMacC U BOJOKOH.

Pacy€rnble 3anaun.

Haxoxxnenne MoONeKymnsapHOW (GOpPMYIIbI OPraHUYEeCKOTO COCOMHEHHS 10 MAacCCOBBIM JOJSM DJIEMEHTOB, BXOISIIUX B €ro COCTaB,
HaXO0XKJICHUE MOJIEKYJIIPHON (hOpMYJIbl OPraHMYECKOro COelMHEHHsI 0 Macce (00bEMY) MPOAYKTOB CrOpaHus, 10 KOJMUYECTBY BellecTBa (Macce,
00bEMY) HPOAYKTOB PEAKLMU W/MIM MCXOJIHBIX BELIECTB, YCTAHOBJIEHUE CTPYKTYpPHOH (POPMYJIBI OPraHMYECKOIr0 BELIECTBA Ha OCHOBE €ro
XUMHUYECKHUX CBOMCTB MJIM CIIOCOOOB MOIY4YEHHUs, ONPEEIICHUE I0JIM BBIXOA MPOIYKTa pEaKLUU OT TEOPETUUECKH BO3ZMOKHOIO.

MexnpenMeTHbIe CBS3H.

Peannzanus MeXIpeIMETHBIX CBs3el NpU U3yUYEeHUH OpraHudyeckoi XUMuM B 10 Kitacce ocyliecTBIsSeTCs Yepe3 UCIOIb30BaHNE KaK OOIINX
€CTECTBEHHO-HAYYHBIX ITOHATHH, TaK U IOHATUMN, IPUHATHIX B OTJAEJIBHBIX IIPEIMETaX €CTECTBEHHO-HAyYHOI'O IUKIIA.

OOue ecTeCTBEHHO-HAy4YHbIE MOHATHUS: SIBJICHME, HAy4yHbIH (akT, TUIIOTE3a, TEOpHs, 3aKOH, aHalUM3, CHUHTE3, KJIacCHU(UKaIMs,
Ha0Jt0/IeHne, U3MEPEHNE, SKCIIEPUMEHT, MOJIEIb, MOJIEJINPOBAHHUE.

®dusuka: Marepusi, aToM, 3JEKTPOH, NMPOTOH, HEUTPOH, MOJIEKYJa, IHEPreTHUYECKUH ypOBEHb, BEIECTBO, TENO, O0BEM, arperaTHoOe
COCTOSIHUE BEIECTBA, GPU3NUECKHE BEIMUMHBI, €IMHUIBI H3MEPEHUs], CKOPOCTh, SHEPTHs, Macca.

buonorus: knerka, opraHusM, 3KocucTema, 6uocdepa, MeTaboIM3M, HACIEICTBEHHOCTb, aBTOTPO(HBIN M reTepoTpO(HBIN TUIT MUTAHMS,
OposkeHune, POTOCUHTE3, JbIXaHUE, OCJKH, YTIIEBOIbI, XKUPbI, HYKJIEMHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadus: mose3Hble HCKOMAaeMble, TOILTUBO.

TexHosoryA: NUIEBBIE MPOIYKTHI, OCHOBBI PAllMOHAILHOIO MMUTAHUS, MOIOIIAE CPEJICTBA, MAaTEpUAIbl U3 HCKYCCTBEHHBIX M CHHTETUYECKHUX
BOJIOKOH.

11 KJIACC

OBLIASA N HEOPTAHUYECKAS XUMMUSA



Teopernyeckne 0CHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX sjep. XUMHUYecKUd sieMeHT. M3otombel. CTpoeHHe >IEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIIA.
DHepreTHYecKue YPOBHU U MOIYypPOBHH. ATOMHBIE opOuTanu. Kiaccupukanms XMMAYECKUX 3JIEMEHTOB (S-, p-, d-, f-anmemenTsl). Pacnipenenenue
JIEKTPOHOB I10 AaTOMHBIM OpOUTANAM. ODJEKTPOHHBIE KOH(QUIypalMd aTOMOB 3JIEMEHTOB II€PBOrO—4YETBEPTOrO IMEPHOJOB B OCHOBHOM H
BO30YKJIEHHOM COCTOSIHUH, 3JIEKTPOHHBIE KOH(UTYpAaLlUX HOHOB. DJIEKTPOOTPULIATEIBHOCTb.

[lepuognueckuil 3axkoH u Ilepuoguueckas cucrema xumuueckux saemeHToB J[.M. MenneneeBa. CBsi3p NEpUOAMYECKOrO 3aKOHA U
[leprognueckoit cUCTEMBl XMMHUYECKHUX DJJEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHMS CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIOXKHBIX BEILECTB 10 IPyMIaM U MepuoAaM. 3HaueHHe nepuojaudeckoro 3akoxa J[.M.
Menneneena.

Xumuyeckasi cBA3b. BuIbl XMMHUECKON CBS3M: KOBAJIEHTHAs, MOHHAs, MeTaJuIMueckas. MexaHu3Mbl 00pa30BaHUs KOBAJEHTHOW CBA3M:
OOMEHHBIN U JOHOPHO-AKIEITOPHBIA. DHEPTus U JUTMHA CBsI3U. [10JIIpHOCTH, HAPABIEHHOCTh M HACHIIIAEMOCTh KOBAICHTHOHU CBs3u. KpaTHble
cBs3u. Bogopoanas cBs3b. MexXMONEKyIIIpHbIE B3aUMOACUCTBHS.

BaneHTHOCTh M BaJ€HTHbIE BO3MOXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOM CTPYKTYphl MOJIEKYJ C MX T€OMETPUYECKMM CTpOCHHEM (Ha
[IpUMEPE COEUHEHHH 3JIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBnenne 0 KOMIIEKCHBIX coennHeHHX. COCTaB KOMIJIEKCHOTO HOHA: KOMIUIEKCOOOpa30BaTeib, JUTaHabl. 3HAaU€HNEe KOMIUIEKCHBIX
coenuHeHuil. [IoHATHE 0 KOOPAUHALMOHHON XUMHUH.

BerecTBa MOEKYISIpHOTO U HEMOJIEKYJIIPHOTO CTpOEHHsI. THIbI KpUCTAJUIMYECKUX PEHIETOK (CTPYKTYp) M CBOMCTBA BELIECTB.

[TonsaTue o aucnepcHbIX cuctemax. VictuHHble pacTBopsl. [IpencraBinenne o KommouaHbIX pacTBopax. CriocoObl BBIPaKEHHUs KOHIIEHTPALUU
pacTBOPOB: MaccoBasi J0JI BEIIECTBA B PAacTBOPE, MOJSApHas KOHILEHTpauus. HacellleHHbIE M HEHACBILEHHBIE PACTBOPBI, PaCTBOPUMOCTD.
Kpucramnoruaparst.

Knaccudukanus u HOMEHKJIAaTypa HEOPraHMYECKUX BeEUIeCTB. TpuBHAIbHBIE HA3BaHUS OTICNIBHBIX MPEACTAaBUTENCH HEOpraHMYeCKHX
BEILECTB.

Krnaccudukanus XuMHUeCKUX peakiiii B HEOPraHN4YEeCKONH U OPraHUYeCKOM XUMUH. 3aKOH COXPaHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHU s
Y TIPEBpAICHUS] SHEPTUU MPU XUMUYECKUX peakuusix. TernoBbie 3pPexTsl XUMHUECKUX peakuuid. TepMoXxuMuyeckue ypaBHEHUS.

CKOpOCTh XMMHMYECKOW pEakluu, €€ 3aBHCHMOCTh OT pa3iu4HbIX (akTopoB. ['oMoreHHble M rereporeHHble peakuuu. Kartamus u
KaTaJln3aTOpPHI.

OOpatumble U HeoOpaTHMble peakiuu. XuMHueckoe paBHoBecwe. KoHcTaHTa Xumuueckoro paBHoOBecHs. DakTOphl, BIUSIOLUIUME Ha
ITOJIOKEHNE XMMUYECKOTO PABHOBECHS: TEMIIEpATypa, AaBJICHUE U KOHIEHTPALMHU BEUIECTB, yJacTByomuX B peakuuu. [Tpunnun Jle [latense.

Onexrponutuyeckas nucconuanus. CuiabHble u cialble ameKTpoiauThl. CreneHb auccormanuu. Cpena BOJHBIX pacTBOPOB: KHUCIOTHAS,
HelTpanbHas, menoyHas. Boropoausiit mokaszarens (PH) pactBopa. 'maponus coneil. Peakiuu noHHOro oOMeHa.



OKHCIIUTENBHO-BOCCTAHOBUTENIbHBIE peakuuu. CreneHb OKHCIeHHd. OKUCIUTENb M BOCCTaHOBUTENb. IIpomecchl oxuciaeHus u
BOCCTAaHOBJICHHS. BakHel1IMe OKHCIUTENHN U BOCCTAHOBUTEIH. METO/ 3JIeKTpOHHOT0 Oajanca. DIEeKTPOJIN3 PaCTBOPOB U PACIUIABOB BEILIECTB.

DKCIepUMEHTANIbHBIE METOBl M3Y4YEHMsI BEIIECTB U MX MPEBPALLEHUI: Pa3sioKEHHUE MEPOKCHIa BOJAOPOJa B NMPUCYTCTBUM KaTalnu3aTopa,
MOJIETIM KPUCTAITMYECKUX PEIIETOK, MPOBEIECHUE PEaKIMil MOHHOrO OOMEHa, ONpeleeHHE Cpelbl PAacTBOPOB C IOMOIIBI0O HHAUKATOPOB,
M3Y4YE€HUE BIUSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOM PEAKIIUU U MOJIO0KEHHE XMMHUUECKOTO PaBHOBECHSI.

Heoprannueckas xumus.

[Tonoxxenne HemetauioB B Ilepuoamueckoit cucreme xumudeckux dnmemeHToB J[.M. MeHzeneeBa u 0COOCHHOCTH CTPOCHHS UX aTOMOB.
duznyeckue CBOMCTBA HEMETAUIOB. AJIJIOTPOINHS HEMETAIIOB (Ha IpUMEpE KUCIOpoa, cepbl, pocdopa u yriaepona).

Bogopon. Ilonydenue, ¢usmueckre M XMMHYECKHE CBOWCTBA: PEaKIMU C METAJUIAMH U HEMETallJlaMH, BOCCTaHOBUTEIIBHBIEC CBOICTBA.
I'mapuael. TormmMBHBIE 3JIEMEHTHI.

l'anorensl. HaxoxkneHwe B mpupone, CIOCOOBI MONy4YeHHs, (U3MYECKHe W XMMHUYECKHe CBoicTBa. l'amoreHoBoiopozasl. BaxHeiimme
KHCIIOPOJICO/IEpIKAIIIE COSIMHEHHS raoreHoB. JIabopaTopHbie U IPOMBILUICHHBIE CIIOCOOBI MTOJIYY€HUS TaloreHOoB. [I[puMeHeHne rajloreHoB U uxX
COETUHEHUH.

Kucnopon, o30H. JIabopaTopHble U IPOMBIIIJIEHHbIE CIIOCOOBI MOIYYEHHs Kucinopoaa. du3nueckue 1 XMMUYECKUE CBOMCTBA U IPUMEHEHHE
KHCII0po/ia U 030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxnenue B nmpupoje, CrocoOsl monyueHus, Gpusnueckue U xummdeckue cpoiictea. CepoBomopo, cymbduabl. Oxeua cepoi(1V),
okcup cepbl(V1). CepHucTas 1 cepHasi KUCIOTHI M UX coiil. OCOOEHHOCTH CBOUCTB CepHOM KUCIOTHI. [IpuMeHeHne cepsl U €€ coeAMHEHUI.

A3ot. HaxoxieHue B mpupo/e, crocoObl oay4yeHus, Gu3ndeckue 1 XuMHUeCKue cBoiicTBa. AMMMaK, HUTpUAbL. OKcUIbl a30Ta. A30TUCTas
Y a30THAas KUCJIOTHI ¥ UX colii. OCOOEHHOCTH CBOWMCTB a30THOM KUCIOTHI. [I[pruMeHeHne a3ota u ero coeiuHeHU. A30THBIE YI00peHu .

®ocdop. Haxoxnenue B nmpupojie, crocoObl mosydeHus, puznyeckue u xumuueckue cpoictBa. @ochuasl u Gochun. Oxcuasl dpocdopa,
dochopnas xkucnora u e€ conu. Ilpumenenne gocopa u ero coenunennit. @ocopusie ynoOpeHus.

VYraepol, HAXOXAEHUE B IPUPOJE. AJIIOTPOITHbIE MogupUKauu. PU3nUecKrue U XUMHUYECKHEe CBOMCTBA MPOCTHIX BEIIECTB, 00pa30BaHHbBIX
yraeponom. Okcup yraepona(ll), okcun yrnepona(lV), yronbrast kucimoTa u €€ conu. AKTUBUPOBAHHBIN YTOJIb, afcopOrus. Oynnepensl, rpadeH,
yTJIepOIHbIE HAHOTPYOKHU. [[puMeHeHre mpoCThIX BEMIECTB, 00pPa30BaHHBIX YTIIEPOJIOM, U €r0 COSTHHEHHH.

Kpemuuii. Haxoxxaenue B mpupoje, crocoObl MOidydeHus, ¢u3ndeckue M xumuueckue cpoictBa. Okcua kpemuus(1V), kpemHueBas
KHCII0Ta, CWIIMKAThI. [I[puMeHenne kpeMHus U ero coenHeHnil. CTEKII0, €ro noiay4eHue, BUbl CTEKIA.

[Tonoxxenne mertamioB B Ilepuoguueckoil cucreMe XUMUYECKHX 3JeMEHTOB. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0YEK aTOMOB
MetasuioB. O0mue ¢pu3ndeckue cBoiicTBa MetauioB. [I[puMeHeHne MeTamioB B ObITY U TexHUKE. CITaBbl METAJIJIOB.

DNEeKTPOXUMHUUYECKUHN psia HanpsokeHWd MeTayuioB. OOmue crocoObl MOMyYeHHs METAIOB: THAPOMETAJUTYPrHsl, MUPOMETaTyprus,
anekTpoMeTautyprus. Ilonstue o koppo3un MeTauioB. CocoObI 3alUTHI OT KOPPO3HH.



O6mras xapakrtepuctrka MetauioB |A-rpynmer Ileprognyeckoit cucTeMbl XMMHUYECKHMX SJeMEHTOB. Harpuit m kammii: momydeHwue,
¢du3nvecKkre 1 XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE MTPOCTHIX BELIECTB U UX COCTMHEHHIA.

Oo6mas xapaktepuctuka metamioB |IA-rpynmer [lepuonudeckoil cUCTeMbl XMMHUYECKHX JIEMEHTOB. MarHuii M KaubLUil: MOJy4eHHE,
¢bu3nyeckrue 1 XuMHUYeCKHe CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEUIECTB U UX coeAMHEHUN. JKECTKOCTh BOJBI U CIOCOOBI €€ yCTpaHEHUS.

AnromuHuil: mony4yeHue, (pU3MUECKHe M XUMHUYECKHE CBONCTBA, MPUMEHEHHUE MPOCTOr0 BEUIeCTBAa M €ro coelauHeHud. AmdoTrepHbie
CBOMCTBA OKCUJA U TMIPOKCHU/IA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI aJTFOMUHUS.

OOm1ast xapakTepUCTHKa METaJUI0B T0004YHBIX noarpymi (b-rpymm) Ileproaunaeckoil CHCTEMbI XUMUYECKHX 3JIEMEHTOB.

dusnyueckrue U XUMUYECKUE CBOMCTBA XpoMa U ero coeauHenuid. Okcunabl u ruapokcuabl xpoma(ll), xpoma(lll) u xpoma(VI1). Xpomatsr u
JUXPOMATHI, UX OKHCIUTENbHBIE CBOICTBA. [lonydyeHne u npuMeHeHue Xxpoma.

dusnyeckre 1 XMMHUYECKHE CBOWCTBA MapraHiia U ero coequHenuil. Baxueimme coenunenus maprauua(ll), mapranua(lV), mapranna(V1)
u mapranna(VIl). [lepmanranaT kanusi, €ro OKMCINTENbHbIE CBOMCTBA.

du3nyeckue U XMMHUYECKUE CBOMCTBA kKene3a U ero coeauHeHuil. Okcunpl, ruapokcuasl u conu xeneza(ll) u xeneza(lll). I[Tomyuenue u
MIPUMEHEHHUE Kelle3a U €ro CILIaBOB.

Du3NYECKUE U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHuil. [loirydenne u npumMeHeHne Meau 1 €€ COeMHEHUM.

[{unk: monydeHue, GpU3MUECKUE M XUMHUYECKHE CBOMCTBA. AMQOTEpHbBIE CBOMCTBAa OKCHAA M THIPOKCHAA LWHKA, TUAPOKCOKOMILICKCHI
nuHKa. [IpuMeHnenne HKa ¥ ero COeTMHEHUH.

DKcIepUMEeHTaIbHbIE METO/IbI U3YUEHHsI BEILIECTB M MX MpeBpallleHuil: n3yyeHne o0pa3ioB HEMETaJIOB, TOpeHue cepsl, hocdopa, xenesa,
MarHusi B KHMCJOPOJE, M3ydeHUe KOJUIeKIMU «MeTaulbl U CIUIaBbl», B3aUMOJCHCTBHE IIETOYHBIX M IIEOYHO3EMENbHBIX METAJUIOB C BOJIOM
(BO3MOYKHO MCHOJIb30BaHUE BUJEOMATEPHUAIIOB), B3aUMO/IEHCTBUE IIMHKA U JKeJlle3a C PACTBOPAMHU KUCIIOT U IIeI04Yel, KaYeCTBEHHbIE PEaKIMi Ha
HEOpraHMYEeCKHUe aHHOHBI, KATHOH BOJOPOJIa U KATHOHBI METAJIJIOB, B3aUMOJIEHCTBUE T'HAPOKCUIOB ATIOMUHUS U IIUHKA C pacCTBOPaMH KHUCIIOT U
IIeJI0Yel, pelleHue IKCIepUMEHTATIbHBIX 3a7ay 1mo TtemaMm «[amorens», «Cepa u e€ coeanHeHUs», «A30T U (Hochop U HX COCTUHEHHUSN,
«MeTansl TJIaBHBIX MOATPYII», «MeTaibl MOOOYHBIX TOATPYIIID.

XUMUA U )KU3Hb.

Ponp xumuu B obecriedeHHH yCTOMYMBOTO pa3BUTHA uyeioBedyecTBa. [IoHATHE O Hay4YHBIX METOJaX MO3HAHMSI U METOJOJIOTMH HAYyYHOIO
uccnenoBanus. Haydnble NpUHIMITBEI OpraHU3aliid XUMHUYECKOT0 MPOU3BoACTBa. [IpoMblIeHHbIe CIOCOOBI MOTyYeHHsI BaKHEHIITNX BEIIECTB (Ha
pUMepe MPOU3BOJCTBA aMMHAKa, CEPHOM KHCIOTHI, MeTaHousa). [IpoMbIIIIeHHBIE CIIOCOOBI MONyYeHHs] METAUIOB U CIIAaBOB. XHUMHYECKOE
3arpsi3HEHUE OKPY KaloLIel cpebl U ero nocieacTBus. Poib XuMun B o0ecrieueHnr YHepreTHIeckoil 0e30MacHOCTH.

XuMus 1 310poBbe uenoBeka. JlekapcTBeHHble cpencTBa. [IpaBuia ncnoib30BaHus JIEKapCTBEHHBIX MpenaparoB. Poib XUMUM B pa3BUTHH
MEIUIIHHBI.

XUMUS MULIH: OCHOBHBIE KOMITOHEHTHI, MMUIIEBbIE I00aBKU. PoJb XuMHUK B 00ecTiedeHNN MHUIEBON O€30aCHOCTH.



Kocmernueckne n mapdromepnsie cpenctBa. beitoBas xumus. [IpaBmia 6e30macHOTO HMCIONIB30BAaHUS IPENapaToB OBITOBONW XHMHH B
IMOBCEAHEBHOM XKU3HU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTEIBHBIC MaTepHAIBI (IIEMEHT, OETOH).

XUMHS B CEJIBCKOM X03siicTBe. OpraHnyeckre 1 MUHEpaJIbHbBIE yI00pEHHS.

CoBpemeHHbIe KOHCTPYKIIMOHHBIE MaTepHaJIbl, KPACKU, CTEKJI0, KepaMuKa. Matepuaibl JIsl 3J1€KTpOHUKU. HaHOoTeXHOIOTH Y.

PacuérHpie 3amaun.

Pacuéter: mMacchl BemecTBa MM 00bEMA Ta30B MO M3BECTHOMY KOJHMYECTBY BEIIECTBA, MAacce WM OOBEMY OJHOTO U3 yYACTBYIOIIMX B
peakIuy BeIIecTB, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OJHO M3 BEIIECTB MMEET MPUMECH, Macchl (00BEMa,
KOJIMYECTBA BEILIECTBA) MPOJYKTa PEaKklMu, €ClIH OJHO W3 BELIECTB JAaHO B BUAE PAcTBOpa C OMpeNeIEHHON MacCOBOM J0Jeil pacTBOPEHHOIO
BEILIECTBA, MACCOBOM J0JIM U MOJISIPHOW KOHUEHTPALIMKU BEIIECTBA B PACTBOPE, JOJIM BbIXOAA MPOIYKTA PEAKIUH OT TEOPETUYECKU BO3MOKHOTO.

MexnpenMeTHbIe CBS3H.

Peanuzanus MexXnpeMETHBIX CBsI3el IpU U3YYeHHUH O0IIel U HeopraHuueckoil xumuu B 11 kitacce ocyliecTBIseTCs Yepe3 UCIOIb30BaHNe
KaK OOIIMX eCTeCTBEHHO-HAYYHBIX MMOHATHH, TaK U MOHATUHN, IPUHATHIX B OTJEJIbHBIX MIPEIMETaX €CTECTBEHHO-HAYYHOTO IIMKIIA.

OOmue ecTeCTBEHHO-HAYyYHBIC TIOHATHSA: SBJICHHWE, HAYYHBIH (aKT, TUIOTE3a, TCOPHS, 3aKOH, aHalW3, CHUHTE3, KIACCHU(PHUKAIUS,
MePUONYHOCTh, HAOJIOICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJIENIb, MOJICITHPOBAHUE.

dusuka: marepus, MHUKPOMHUP, MAKpPOMHp, aTOM, OJJEKTPOH, IPOTOH, HEWUTPOH, HOH, HW3O0TOINbI, PAJUOAKTUBHOCTb, MOJIEKYJIa,
HHEPreTHYECKUl YpPOBEHb, BEIIECTBO, TENO, 0O0BEM, arperaTHoe COCTOSHUE BEIEeCTBA, WJCANbHBIN Tra3, (U3MUecKHe BEIUYUHBI, €TUHUIIBI
HU3MEPEHHUs], CKOPOCTh, DHEPTHUS, Macca.

buonorus: kinerka, opranusm, sKocucTema, orocdepa, MeTaboIM3M, MaKPO- U MUKPOIJIEMEHTBI, OCJIKHU, KUPBI, YTIIEBOJIbI, HYKJICHHOBBIC
KHUCJIOTHI, PEPMEHTBI, TOPMOHBI, KPYTOBOPOT BEIIIECTB U MOTOK YHEPTHUU B IKOCUCTEMAX.

I'eorpacdus: MuHepansl, TOpHBIE TTOPO/IBI, MTOJIE3HBIE HCKOMIaeMbIe, TOTLTUBO, PECYPCHI.

TexHonorus: XuMuyeckass POMBILUIEHHOCTb, METAJUIYPIHS, CTPOUTEIBHBIE MATEPUAIIBI, CEIIbCKOXO03IMCTBEHHOE MPOU3BOACTBO, MUILEBAs
MIPOMBIIIICHHOCTh, (papMarieBTHUecKasi MPOMBIIIUICHHOCTh, TPOW3BOJACTBO KOCMETHUYECKHX IPENapaTroB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MAaTepHaJIOB, JIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

INDTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOTPAMMEI 110 XUMHWHN HA VYIJIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUNA



JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBHM C CHCTEMHO-/I€ATEILHOCTHBIM MOJIX0/I0M B CTPYKTYpPE JTUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeAMeTa «XUMUs» Ha YPOBHE
cpeaHero o0mero 00pa3oBaHus BIIEICHBI CIIEIYIONINE COCTABISIONINE: OCO3HAHUE O0YUYAIOIIMMICS POCCUNMCKON TPaXkIaHCKOH MICHTUYHOCTH;
TOTOBHOCTh K CaMOPa3BUTHUIO, CAaMOCTOSITEIBHOCTH MU CAMOOIMPEICNICHUIO; HAIWYMEe MOTHBAIMM K OOYYEHHIO; TOTOBHOCTh W CIIOCOOHOCTH
o0y4aroluxcsi PyKOBOACTBOBATHCA MPHUHSTHIMU B OOIIECTBE MpaBUIaMH U HOpPMaMH IOBEJCHHS; HAIU4YME MPABOCO3HAHUS, SKOJOTHYECKOMH
KYJIBTYpPBI; CHOCOOHOCTh CTABHUTH LIETTH U CTPOUTH JKU3HCHHBIC TUIAHBI.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS TMpenMeTa «XHWMHs» OTPaKaloT CcHOPMUPOBAHHOCTH OMBITA IMO3HABATEIHHOW M MPAKTHUYECKOU
JesITeIbHOCTH 00YJaOIIMXCs B MpoIlecce peanu3alui o0pa3oBaTebHON JesITEIbHOCTH.

JIuuHOCTHBIE pE3yNbTaThl OCBOCHHUS IMpenMeTa «XUMHUS» OTpPakaloT CPOPMUPOBAHHOCTH OIBITA MO3HABATENBHOM M MPAKTHYECKON
NEeSTEILHOCTH 00yUYaIOIIUXCs B MPOIIECCE peaTu3aiui 00pa3oBaTeIbHON 1eATeTbHOCTH, B TOM YUCJIE B YACTHU:

1) rpamIaHCKOr0 BOCIUTAHMS

0CO3HaHHUs 00YUYaIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00sI3aHHOCTEH, YBaXKEHUS K 3aKOHY U MIPABOIMOPSIIKY;

MPEACTABJICHUS O COLMATIbHBIX HOPMax U MpaBUjIaX MEKIMYHOCTHBIX OTHOIICHHUI B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOU JCSATEIHLHOCTH MPU CO3TAHMH YICOHBIX MPOCKTOB, PEIICHUH YYeOHBIX M TO3HABATEIHHBIX 3aj1ad,
BBITIOJIHCHUH XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apryMEHTHI APYTUX TMPH aHaJu3e PazIUYHbIX BUIOB yueOHOU
NEeSATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HaCJIEIUI0 OT€YECTBEHHOW XUMUU;

YB)KEHHUS K IMPOIIECCYy TBOPYECTBA B OOJIACTH TEOPHH U MPAKTHYECKOTO MPUIOKEHHUS] XUMUU, OCO3HAHUS TOTO, YTO JIaHHBIE HAYKU €CTh
pE3yNbTaT AMUTENbHBIX HAOMIOIEHUH, KPOMOTIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, MOCTOSHHOTO TPYy/a YYEHBIX U MPAKTUKOB;

WHTEpEeca U MO3HABATEILHBIX MOTHBOB B IMOJIYYEHUH W TOCIEAYIONIEM aHalM3e WH(OpPMAIMK O MEPEIOBhIX JOCTHIKEHUSIX COBPEMEHHOMN
OTCUYCCTBEHHOM XHNMMUHU,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TTOBE/ICHMUS;

CIIOCOOHOCTH OIICHUBATh CHUTYaIlWU, CBA3aHHBIE C XUMHUYECKUMH SIBICHHSIMH, W MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICH Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTU OIIEHUBATHh CBOE IMOBEJIEHHUE M TMOCTYNKHA CBOUX TOBApHUIIEH C MO3UIMN HPABCTBEHHBIX M MPABOBBIX HOPM M C YUYETOM
OCO3HaHUs MOCJIEICTBUM MOCTYIKOB;



4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAaHMs I[IEHHOCTEH 3A0poBOro M Oe3omacHoro obpas3a >KHW3HM, HEOOXOIUMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY
(bu3nIECKOMY M IICUXUYECKOMY 3/I0POBBIO;

co0JII0IeHMSI ITPAaBUII 0€3011acHOr0 0OPALEHUs C BEILIECTBAMU B OBITY, IOBCEJHEBHOH KU3HHU, B TPYAOBOH JESATEIBHOCTH;

IOHMMAaHMsI LIEHHOCTH MpaBWJ MHAMBUAYAJIBHOTO U KOJUIEKTMBHOTO O€30MaCHOrO IMOBEJIEHHsS B CUTYalUsX, YIPOXKAIOLIMX 370POBBIO U
JKWU3HH JIFOICH;

OCO3HAHMA MOCJIEACTBUIA U HETIPUATHS BPEIHBIX MPUBbIUEK (YHOTPEOICHHUS aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs);

5) TPY/10BOT0 BOCITUTAHUSA:

KOMMYHHUKAaTUBHON KOMIETEHTHOCTH B y4eOHO-UCCIIEA0BATENbCKOM AEATENbHOCTH, OOIECTBEHHO MOJIE3HOM, TBOPUECKON U APYrUX BHJAX
NeSITENIbHOCTH;

YCTaHOBKM Ha aKTHBHOE Y4acTHUE B PELLIEHUH IPAKTUYECKUX 3a/1a4 COLMAIbHON HAMpPaBICHHOCTH (B paMKax CBOEIO KJjlacca, LIKOJIbI);

MHTEpeca K IPAKTUYECKOMY U3yUEHHIO podeccHii pa3inyHoro pojia, B TOM YHUCJIE HA OCHOBE MPUMEHEHUS IPEAMETHBIX 3HAHUH 110 XUMHH;

YBAKEHMSI K TPYAY, JIOASIM TPYZAa U pe3ysibTaTaM TPYy10BOH J1eATEIbHOCTH;

TOTOBHOCTU K OCO3HAaHHOMY BBbIOOPY HMHJMBHYaJIbHOM TpaeKTOpUM OOpa3oBaHus, Oyayuiei npodeccun M peanusaliy COOCTBEHHBIX
KU3HEHHBIX TIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB U MOTPEOHOCTEH 001IecTBa;

6) 3K0JI0rMYEeCKOr0 BOCTIUTAHMS

HKOJIOTHYECKH 11eJIeCO00Pa3HOr0 OTHOUICHUS K MPUPO/IE€ KaK UCTOYHUKY CYLIECTBOBAHUS KU3HU HA 3eMIIe;

MOHMMAaHMsI TJI00AJTBHOIO XapakTepa SKOJOTMUECKHX MpoOJieM, BIUSHHUS 3KOHOMHUYECKMX MPOIIECCOB HAa COCTOSIHME IMPHPOJHONW U
COLIMAJIBHON CPEJIbL;

OCO3HaHHUs HEOOXOJMMOCTH UCTIOIb30BAaHUS JOCTIKEHUN XUMUH I PEIIEHUS] BOIPOCOB PAllMOHAIBHOTIO TPUPOIOTIOIb30BaHUS;

aKTUBHOTO HEMpPUATUS JEHCTBUH, NMPUHOCIIIMX BpPEJ OKPYKAIOLIEH NPUPOJHOM cpele, YMEHHUs NPOTHO3MPOBATH HEOJAronpusiTHbIE
9KOJIOTMUECKHE TIOCIEACTBHSI IPEATNIPUHUMAEMBIX IEHCTBUI U IPEAOTBPAILATD UX;

HaJIM4YUs Pa3BUTOTO HKOJOTUYECKOTO MBIIUIEHUS, SKOJIOIMUECKON KyJIbTYpbl, OMNbITa JEATEIbHOCTH HKOJIOTMYECKON HampaBiIeHHOCTH,
YMEHHSI PYKOBOJICTBOBAaThCS HMHU B I103HABATEIbHOW, KOMMYHHUKATHMBHOW U COIIMAJIbHOM MpakTUKe, CHOCOOHOCTM M YMEHHUS aKTHBHO
MPOTHUBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI0 MIO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOI MPaKTUKH;

MOHUMaHUs CreUM(UKH XUMUU KaK HayKd, OCO3HaHUS €€ poid B (HOPMHPOBAHHM PALMOHAIBHOIO HAYYHOTO MBIIIJIEHUS, CO3JIaHUU
LIEJIOCTHOTO MPEJCTaBICHUS 00 OKPYXKAalolleM MHpe Kak O €IMHCTBE IMPHPOJBI U YelOBeKa, B MO3HAHUM MPUPOIHBIX 3aKOHOMEpPHOCTEH WU
peleHny mpoodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;



yOexxKAEHHOCTU B 0c000I 3HAYUMOCTH XUMUU JUISI COBPEMEHHOM ITUBMIIM3ALMU: B €€ T'YMaHUCTUYECKOW HAMpPaBICHHOCTH U BaKHOM posiu B
CO3/IaHUU HOBOW 0a3bl MaTepUAILHON KYyJIbTYpBI, B PEHICHUH TI00aTbHBIX MPOOIEM YCTOMYHMBOIO DPA3BUTHS UYEIOBEYECTBA — CBHIPHEBOMA,
HHEPreTUUECKOM, MHUIIEBON M IKOJOTMYECKON 0€30MacHOCTH, B Pa3BUTUU MEIHUIIMHBI, 00ECIICUEHUH YCIOBUI YCHEITHOTO TPYy/Ja U SKOJIOTUYECKH
KOM(DOPTHOI JKHU3HU Ka)KJ0TO YiieHa OOlIecTBa;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTH: MOHMMAHMS CYIIHOCTH METOJOB IMO3HAHUS, MCIOJb3YyEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU
WCIOJIb30BaTh TOJy4yaeMble 3HAHUS I aHAIW3a W OOBSCHEHUS SBJICHHUI OKPYKAIOIIETO MUPAa M MPOUCXOSMIIMX B HEM M3MCHCHHN, YMEHUS
nenath 000CHOBAHHBIC 3aKTFOYCHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS JAHHBIX C [ETbI0 TOTYYCHHS IOCTOBEPHBIX BHIBOJOB;

CIOCOOHOCTH CaMOCTOSATEIbHO UCIIOIB30BAaTh XUMUYECKUE 3HAHUS I PELIeHUs IPOoOIieM B peabHbIX )KU3HEHHBIX CUTYaIlUAX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATENbCKON AESATENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY OOpa30BaHHUIO M CaMOOOPa30BaHUIO, K aKTUBHOMY TOJyUYEHHIO HOBBIX 3HAHUH 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMHU MOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMUHBIX chepax npodecCHOHATbHON AeITeIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeTtanpeameTHble pe3ynbTaTbl OCBOSHHS POrpaMMbl IO XUMHUH Ha YPOBHE CPEAHETO 0011ero 00pa3oBaHUs BKIIOYAIOT:

3HaYMMble JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXAUCHUILUIMHAPHBIE (MEXIpeAMETHbIE) OOIleHayYHbIE MOHATHS,
OTpakarolllie LEJIOCTHOCTh HAyYHOH KapTHHBI MUpa M cHeuu(UKy METOJOB IO3HAaHUS, UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (Marepus,
BELIECTBO, JHEPIUs, SBJIEHUE, IpOIECC, CUCTeMa, Hay4yHbId (HaKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIEelIO0BaHUE,
Ha0It0/IeHue, U3MEPEHNE, SKCIIEPUMEHT U JIPYTHE);

yYHHUBEpcaJbHble YyueOHbIE JeHcTBHUsS (ITO3HABaTENbHbIE, KOMMYHUKAaTUBHbBIE, pETyJIATHBHbIE), oOecredynBarone (GopmMupoBaHUE
(GYHKIMOHATIBHON IPAMOTHOCTH M COLIMATIBHON KOMIIETEHLIUU 00Y4atOLINXCS;

CIIOCOOHOCTh OOYYAIOIIMXCS MCIOJb30BaTh OCBOCHHbIE MEXIUCHUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUSA M YHHUBEpCAJbHbIE YueOHbIE
JIEWCTBUA B O3HABATEILHON U COIMAIBHOM MPAKTHUKE.

MertanpeameTHble pe3yiabTaThl OTPAXAlOT OBJAJCHHE YHHUBEPCATbHBIMU Y4YE€OHBIMHM I103HABATEIbHBIMH, KOMMYHHUKATHBHBIMH U
PETYJIATUBHBIMU IEHCTBUSMHU.

ITo3HaBaTe/IbHbIC YHHMBEpPCAJIbHbIE Y4eOHbIe eliCTBUS
1) 6a30Bble JJOrMYecKHUe AeHCTBUS:
CaMOCTOSITENTLHO (POPMYTUPOBATH M AKTYaTH3UPOBATEH IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE,



ONpeNeNATh LENH JEATEIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUHU UX JOCTHXKEHHS, COOTHOCHTHb pPE3YNbTaThl AESATEIBHOCTH C
IIOCTAaBJICHHBIMHU LCJISIMU,

HCIIOJIb30BATh IIPHU OCBOCHHUU 3HAHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUA: BBIACIIATL XapPAKTCPHBIC IMPU3HAKU HOHATHHU U YCTAaHABJIMBATb HUX
B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHUS ISl OOBSICHEHHSI OT/AETIbHBIX (PaKTOB U SBJICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPUH VI KJIaCCU(UKALIUY BEUIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHaBJIMBATb NPUYHUHHO-CJICACTBCHHBIC CBA3U MCKAY U3YUACMbIMU SABJICHUAMMU,

CTPOUTL JIOTUYCCKUC PACCYKIACHUA (I/IHI[yKTI/IBHBIe, ACAYKTHUBHBIC, 110 aHaJIOFI/II/I), BBIABJIATE 3aKOHOMCPHOCTU U IMPOTHBOPCYHA B
paccMaTpuBaeMBbIX SIBICHUSX, (HOPMYJIUPOBATH BHIBOJBI U 3aKIIOUCHHUS,

NPUMEHSTh B Mpollecce MO3HAHUS HCIOJb3YeMble B XHMHUHU CHMBOJIMYECKHE (3HAKOBBIE) MOJETH, MpeoOpa3oBbIBATH MOJEIHHBIC
MPEJCTaBICHUS — XUMHUYECKUH 3HAK (CHMMBOJI) 3JI€MEHTa, XUMHUYecKas GpopMmylia, ypaBHEHHE XMMHUYECKOH PEeaKIuy — MpPU PEeIICHUH y4eOHBIX
IMO3HABATCIbHBIX W IIPAKTHYCCKHUX 3aJa4d, MNPUMCHATL HA3BAHHBIC MOACIIBHBIC MPCACTABJICHUA I BBIABJICHUA XapaKTCPHBIX IMPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE HeHCTBHS:

BJIAACTb OCHOBAMHU METOJJ0B HAYUHOT'O IMO3HAHHWA BEIICCTB U XUMHUYCCKUX peaKuHﬁ;

(GhOopMyIIMPOBATh LETHN U 337291 UCCIICIOBAHMS, HCIIOJIB30BATh IIOCTABJIICHHBIC H CAMOCTOSATEIHHO C(HOPMYITHPOBAHHBIEC BOTIPOCH B KAUECTBE
WHCTPYMEHTA MMO3HAHUS U OCHOBBI U1 (DOPMHUPOBAHHS TUTIOTE3BI TIO MTPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

BJIAJIETh HABBIKAMU CAMOCTOATENBHOIO IUIAHUPOBAHUS W TIPOBEJICHUS YUYEHHUYECKHX HKCIIEPUMEHTOB, COBEpPUICHCTBOBATH YMEHUS
HaOI0IaTh 332 XOJIOM TMpOIlecca, CaMOCTOSITENILHO MPOTHO3MPOBATh €ro pe3ynbTar, (GOpMyIupoBaTh OOOOIIEHHS W BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEAOBAHUS, COCTABIIATh OOOCHOBAHHBIM OTYET O TIPOJICTaHHOM padoTe;

pUOOpETaTh OMNBIT YYEHUYECKOW HCCIEe0BAaTENIbCKOW M TMPOEKTHOW JEATENIbHOCTH, TMPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTH K
CaMOCTOATEIIbHOMY MOMCKY METOI0B PEIICHUS] MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJO0B MO3HAHUS.

3) paGora ¢ nngopmanmeii:

OpUEHTHPOBATHCS B Pa3IMUHBIX HCTOYHMKAX MHQOpMAIMHU (HAyYHO-TIOMYJSpHAs JHUTEepaTypa XUMHYECKOrO COJIEpXKaHUs, CIpaBOYHBIE
nocobusi, pecypcbl MHTepHeTa), aHaIM3UPOBAaTh HHGPOPMAIMIO PA3IUYHBIX BHUIOB U (OPM MPEACTABICHUS, KPUTUYECKH OIEHHBATh €&
JIOCTOBEPHOCTH U HEMTPOTUBOPEUUBOCT;

(hopMyIHpOBAaTh 3aMPOCHl U IPUMEHSITh Pa3IUYHBIE METOBI TP MIOUCKE U 0TOOpe MHPOpPMAIIHH, HEOOXOIUMOM ISl BBITIOIHEHUS YUSOHBIX
3aJ1a4 OIPEIEIIEHHOrO TUTIA;

ano6peTaTL OIIBIT UCITIOJIB30BAHUS I/IH(l)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHI)IX TEXHOJIOTUH U PA3JIUYHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpaTh ONTUMATIBHYIO (OpMYy TpencTaBieHHus WHGopManuu (CXeMbl, TpaduKu, TUArpaMMBbl, TaOIHIBI, PUCYHKH U
Jpyrue);



UCTIONIF30BATh HAYYHBIH S3bIK B KAUECTBE CPEACTBA P paboTe ¢ XMMUYecKol HH(opMannei: MpUMEeHATh MEXIIpeIMETHbIC ((PU3NIECKIE U
MaTeMaTHYECKUe) 3HaKU U CUMBOJIBI, (hOpMYJIbl, a00peBUATYphI, HOMEHKIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATTIAAHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y‘leﬁﬂble JelCTBHUA:

3aJ]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIa€MOI TEMBI B XOJI€ TUaJiora W/UH JUCKYCCHH, BBICKAa3bIBAaTh HJIEH, (HOPMYIHPOBATH CBOU
IIPEAJIOKEHUS OTHOCUTEIILHO BBIINOJHEHUS ITPEAJIOKEHHOM 3aa4H;

BBICTYIIATh C IIPE3EHTALIMEH PE3Yy/IbTATOB [103HABATEIBHON JEATEIBHOCTH, IOIYYEHHBIX CAMOCTOATEIBHO WM COBMECTHO CO CBEPCTHUKAMHU
IIPU BBIOJHEHUH XUMHUYECKOTO SKCIEPUMEHTA, IPAKTUYECKON paboThI M0 UCCIEI0BAHUIO CBOMCTB M3y4aeMbIX BELIECTB, pealnu3aluu yueOHOro
MPOeKTa, U (POPMYIHPOBATH BBIBOJIBI IO PE3yIbTaTaM MPOBEIEHHBIX UCCIEIOBAHUI ITyTEM COTIIACOBAHMUS MO3UIMK B X0OZ€ 00CYKACHUS U OOMEeHa
MHEHMSIMU.

Pel"y.]'lﬂTHBI—[bIe YHUBEpPCAJIbHBIC yqeﬁﬂue JelCcTBUA:

CaMOCTOATCIIbHO INIAHUPOBATH U OCYHICCTBJIATE CBOIO IMO3HABATCIIbHYIO JCATCIbHOCTD, OIIPCACIIAAL e€ uenu u 3aaa4u, KOHTPOJIUPOBATH U 110
MEpe H6‘06XOJII/IMOCTI/I KOPPECKTHPOBATH npezmaraeMLHTI AJIrOpUuT™M JIeNCTBUI IIpU BBLIITOJITHCHHUH y‘IC6HLIX 1 HUCCICAOBATCIIbCKHUX 3a1a4, BBI6I/IpaTB
HanOoJee S(I)(I)CKTI/IBHHﬁ CII0CO0 UX peuiceHusd ¢ y‘-IéTOM MOJIYYCHHUS HOBBIX 3HAHUH O BEIIeCTBaX U XMMHYSCKUX pCaKIuAx;

OCYHIECTBIIATH CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CaMOaHAJIN3a U CAMOOLICHKHU.

HNPEIMETHBIE PE3YJIbTATHI

[IpenMeTHBIC pe3yNbTaThl OCBOCHHSI IIPOTPAMMBI [0 XUMHUHU Ha YrIIyOIEHHOM YPOBHE Ha YPOBHE CPEHET0 OOIIET0 00pa30BaHUs BKIIOYAIOT
cnenuduueckue g ydeOHOTOo mpenMera «XHUMHS) HaydHbIE 3HAHHs, YMEHHS M CIOCOOBI JEWCTBUH IO OCBOCHHIO, WHTEPIPETAHNH H
npeoOpa3oBaHMUIO 3HAHWN, BUJBI JEATEILHOCTH MO TMOJYYCHHIO HOBOTO 3HAHUSA W NMPUMEHEHUIO 3HAHWN B PA3IMUHBIX y4eOHBIX CHUTYyaIUsiX, a



TaK)K€ B PEAIBHBIX )KU3HCHHBIX CUTyallWsX, CBA3AHHBIX ¢ XMMHEH. B mporpamMMe 1o XuMuu npeIMeTHbIE PE3yJIbTaThl IPEICTABICHBI 10 roJam
U3y4YEeHUS.

10 KJIACC

[IpeameTHbie pe3ynabTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHUsD» OTPaKaroT:

c(OPMHUPOBAHHOCTH MPEJCTABICHUI: O MECTE U 3HAUEHUU OPraHUYEeCKOW XMMHUU B CHCTEME €CTECTBEHHBIX HayK U €€ pojiu B 0OecreueHun
YCTOMUYMBOTO pa3BUTHUS YEJIOBEYECTBA B PEIICHUH MPOOIEM SKOIOTHYECKON, JHEPTeTHUECKONW U MUIIEBON O€30MIaCHOCTH, B PA3BUTHUH MEIUIMHBI,
CO3JIaHMHM HOBBIX MAaTEPUAIOB, HOBBIX HCTOYHHUKOB SHEPrHH, B OOECHEUCHHHM pPALMOHAIBHOTO MPUPOJONOIL30BaHUSA, B (HOPMUPOBAHUU
MHUPOBO33PEHHUS U OOIICH KyIbTYPhl YETIOBEKA, a TAKXKE IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M IPUPOTHON CPEIE;

BJIAJICHUE CUCTEMOM XHMMHUUYECKHX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIOJIArarollMe MOHSATHUS — XMMHYECKUH 3JIEMEHT, aToOM, S/Ip0 U
JNIEKTPOHHAs 000JI0YKa aToMa, S-, P-, 0-aTOMHBIC OPOUTAIIH, OCHOBHOE M BO30YXIEHHOE COCTOSIHUSI aTOMa, THOpUIM3alisl aTOMHBIX OpOUTANICH,
MOH, MOJIEKYJIa, BaJICHTHOCTh, JJIEKTPOOTPHUIIATEIBHOCTD, CTENICHb OKHCJICHHUS, XUMHUYECKasl CBSA3b, MOJIb, MOJISIpPHAsl Macca, MOJIIPHBIH 00BEM,
YIJIEPOAHBIN CKeneT, (pyHKIMOHANbHAs TpyIa, pagukal, CTPYKTypHbIe (opmynbl (pa3BEPHYThIE, COKpalEHHBIC, CKENETHBIE), H30MEpHs
CTPYKTypHasi U MPOCTPAHCTBEHHAs (TreoMeTpHyYecKas, ONTHYECKas ), H30MEpbl, TOMOJIOTHYECKUN Psii, TOMOJIOTH, YIJIE€BOJOPObI, KUCIOPOA- U
a30TCOJepXKalllie OPraHUYECKUE COEIMHEHUS, MOHOMEpP, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COEIMHEHHUS; TEOPUH, 3aKOHbBI
(mepuomuyeckuii 3akon JI. M. MenneneeBa, Teopusi CTpoeHUs opraHu4eckux BemecTB A. M. ByTiepoBa, 3akoH coxpaHEHHUsI MacChl BEIIECTB,
3aKOH COXPAHEHHUsS U NPEBPALLEHUS DHEPTUH IIPU XUMHUUYECKUX PEAKLUAX ), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK XUMUHU, MUPOBO33PEHUECKHE
3HAHHUS, JIe)KallUe B OCHOBE NOHMMAHHSA NPUYMHHOCTU M CUCTEMHOCTH XMMHMYECKHMX SIBIICHUM; MPEICTABICHUS O MEXAHU3MAX XUMHUYECKHX
peaxkuui, TepMOAMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aMMHOM BIIMSHUU aTOMOB M TPYIIIT aTOMOB B MOJIEKYJIaX
(MHIYKTUBHBIM U Me30MepHbIN 3QdekThl, opueHTanTsl | u 1l pona); dpakronornueckue cBeeHHs O CBOMCTBAX, COCTaBe, MOJIYYEHUH U 0€30I1aCHOM
UCMOJb30BAHUU BAXKHEMIIMX OPraHMYECKUX BEIIECTB B OBITY M NPAKTUYECKOH JEATENbHOCTH 4YeNOBeKa, OOIMX Hay4HBIX MPUHIMIAX
XMMHUYECKOI 0 MPOU3BO/ICTBA (Ha MpUMeEpe MPOU3BOJCTBA METAHOJIA, TepepaboTKH He(TH);

cOpPMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTepHble MpPHU3HAKW TOHATUH, YCTaHABIMBATh WX B3aUMOCBS3b, HCIIOIb30BATh
COOTBETCTBYIOIME TOHATHS MTPU ONMMCAHUM COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COEAMHEHUN;

c(OPMHPOBAHHOCTH YMEHUIA:

UCIOJIb30BAaTh XUMHUECKYIO CUMBOJMKY JJIsI COCTABICHUS MOJEKYJSPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX)
(hopMyn OpraHU4YEeCKUX BEIIECTB,;

COCTaBJISITh YPaBHEHUS XMMHUECKUX DPEAKIMH M PacKpbIBaTh HUX CYIIHOCTh: OKUCIMTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIHil MOCPEICTBOM
COCTaBJICHHs AJIEKTPOHHOrO OajaHca 3TUX pPEaKUui, peakuuid MOHHOro oOMeHa MyTEM COCTABICHHMS MX MOJHBIX M COKPAIIEHHBIX HMOHHBIX
YPaBHEHUH;



M3TOTABIIMBATH MOJIEIN MOJIEKYJI OPraHUYECKUX BELIECTB JJIs1 ILTIOCTPALUU UX XMMHUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHMI: YCTaHABIMBATH NPUHAAJICKHOCTh HM3YYEHHBIX OPraHWYECKHX BEIIECTB IO HMX COCTaBY M CTPOCHHUIO K
onpeAeNnEéHHOMY KIIACCy/TpyIe COSAMHCHM, 1aBaTh UM Ha3BaHUs 1Mo cucreMatudeckor HomeHknatype (IUPAC) u npuBoauTh TpUBHAIBHBIC
Ha3BaHWs JUIsI OTHEJIBHBIX MPEACTaBUTEICH OpraHMYecKUX BEIIeCTB (PTUJICH, alEeTWIEH, TOJYOJ, TJIMIEPUH, STHICHIVIUKOJb, (eHo,
dbopManbaerus, aueTanbIeru, alleToH, MypaBbUHas KUCIIOTa, YKCYCHas KUCIOTa, CTEAPUHOBAsI, OJICMHOBAS, MAIbMUTHHOBAS KUCIOTHI, TJIUIIHUH,
aJlaHWH, MaJIbT03a, (PPYKTO3a, aHWJINH, JUBUHII, U30TIPEH, XJIOPOIIPEH, CTUPOJI U IPYTHE);

c(OPMHPOBAHHOCTh YMEHHUSI ONPEACTATh BHJI XUMHUYECKOW CBS3M B OPraHUYECKUX COCAMHEHUSX (KOBAJICHTHAS W WOHHAs CBSA3b, G- U T-
CBSI3b, BOJOPOIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHMSI NMPUMEHATH TMOJOXKEHHUS TEOPUU CTPOEHHUs OpraHuveckux BemecTB A. M. byrnepoBa nnsi oObscHeHUs
3aBHCHMOCTH CBOWCTB BELIECTB OT UX COCTAaBa U CTPOCHMUSI;

c(OPMHPOBAHHOCTh YMEHUH XapaKTEpU30BaTh COCTaB, CTPOCHHUE, (PU3MUECKUE W XMMHUYECKHE CBOMCTBA THUIMYHBIX IPEICTaBUTEICH
pPa3IMYHBIX KIACCOB OpPraHMYECKHX BEIIECTB: aJKaHOB, LMKJIOAIKAHOB, AJKEHOB, AlKaJMEHOB, AJKMHOB, apOMAaTHYECKHUX YIIIEBOAOPOJIOB,
CIUPTOB, aJIbJIETUI0B, KETOHOB, KAPOOHOBBIX KUCIIOT, IPOCTHIX U CIOKHBIX 3(UPOB, KUPOB, HUTPOCOSIUHEHUH U aMUHOB, aMUHOKHCIIOT, OEIIKOB,
YIJI€BOIOB (MOHO-, M- U MOJMCAXapU0B), WILTIOCTPUPOBATh FEHETUUECKYIO CBSI3b MEX/y HUMU YPAaBHEHUSMU COOTBETCTBYIOIIUX XUMHUYECKHX
peaxkuuil ¢ UCIOIb30BAaHUEM CTPYKTYPHBIX (DOPMYJI;

c(hOpMHUPOBAHHOCTh YMEHHSI MOATBEPK/IaTh HA KOHKPETHBIX IIPUMEpaxX XapakTep 3aBUCUMOCTH PEaKIIMOHHON CIIOCOOHOCTH OpPraHUYeCcKHX
COEIMHEHMI OT KPaTHOCTH U TUIA KOBAJIEHTHOMN CBS3H (G- U T-CBS3H), B3AUMHOT'O BJIHSHHS aTOMOB U TPYIIIT aTOMOB B MOJIEKYJax;

Cc(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh HMCTOYHHKH YIJIEBOJOPOJHOrO ChIpbs (He(Th, MPUPOHBIN ra3, yrojib), CIIOCOOBI €ro
nepepaboTKU U MPAaKTHYECKOE MPUMEHEHHE MTPOTYKTOB MepepadboTKH;

c(OPMUPOBAHHOCTh BIIAJICHUS CUCTEMOM 3HAHMI O €CTEeCTBEHHO-HAayYHBIX METOAAaX TIO3HAHHUA — HaAOJIOJIEHUH, HW3MEpPEHUH,
MOJIETTUPOBAHUH, IKCTIEpUMEHTE (PEaTbHOM U MBICIIEHHOM) U YMEHUSI IPUMEHSATH 3TH 3HAHMUS;

c(OpMUPOBAHHOCTh YMEHUS MPUMEHSATH OCHOBHBIE OMEpaIliy MBICIUTEIFHOU NESTENbHOCTH — aHallu3 U CHHTE3, CpaBHEHHe, 000011eHue,
CUCTEMAaTH3allMIO, BISIBJICHHE IPUYUHHO-CIIEACTBEHHBIX CBSI3€H — /Ul U3YUYEHUS CBOMCTB BEIIECTB U XUMUUYECKUX pEaKLnii;

c(OPMUPOBAHHOCTh YMEHHUM: BBISBISATH B3aHMMOCBA3b XMMHUYECKHUX 3HAHUN C MOHATHSAMHM M TPEJCTABICHUSMU JIPYIMX €CTECTBEHHO-
HAYYHBIX MPEIMETOB JJsi Oojiee OCO3HAHHOTO MOHMMAHHUS CYIIHOCTH MaTepHaIbHOTO €IMHCTBA MHpA, UCIOJb30BAaTh CHCTEMHBIC 3HAHMS IO
OpPraHUYECKON XUMUU ATl OOBSICHEHHSI U TPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYUHYIO IPUPOY;

c(OpPMUPOBAHHOCTh YMEHMI: MPOBOJAUTH PACUEThl IO XUMHUYECKUM (QOpMyJaM U YpaBHEHHUSIM XMUMHUUYECKUX PEAKIHUI C HCIOJIb30BaHUEM
¢u3nuecKknx BeNWYMH (Macca, 00bEM Ta30B, KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBI: pacd€Thl IO
HAXOXJICHUIO XUMHUYECKONH (DOPMYIBI BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJIIM XMMHUYECKHUX DJIEMEHTOB, MPOAYKTaM CrOpaHWHs, MIOTHOCTU
ra3000pa3HbIX BEIECTB;



c(hOpPMHUPOBAHHOCTh YMEHH: MPOTHO3UPOBATh, AHAIM3UPOBATh W OIICHUBATH C TO3UIUH SKOJOTHYECKOW OE€30MaCHOCTH IOCIIEICTBHS
OBITOBOM U MTPOM3BOJICTBEHHON JIESATEIILHOCTH YEIOBEKa, CBSI3aHHOMU ¢ MepepaOdO0TKOM BEIIECTB, UCIIOJIB30BATh MOMyUYECHHBIC 3HAHUS JIJISI IPUHSATHUS
IPaMOTHBIX PEIICHUN MTPOOJIEM B CUTYAIUAX, CBSI3aHHBIX C XUMUEH;

c(hOPMHUPOBAHHOCTh YMEHHUM: CaMOCTOSTENIbHO TUIAHHUPOBATh W MPOBOJUTH XMMHYECKUH IKCIIEPUMEHT (TIOJy4YEeHHE W M3YYCHHE CBOMCTB
OpraHWYECKUX BEIECTB, KAYECTBEHHBIC PEAKIIMU YTJIEBOJOPOJOB PA3IUYHBIX KIJIACCOB M KHCJIOPOJICOJCPKAIIMX OPraHMYECKUX BEIIECTB,
pelIeHre HKCIEPUMEHTAIBHBIX 3a7a4 [0 PAclNO3HABAHUIO OPraHUYECKHX BEIIECTB) C COOMIOJEHHMEM IMpaBWsl O€30MaCHOr0 OOpallleHUs C
BEIIECTBAMH U JIaDOpaTOpHBIM 00OpymOBaHUEM, (DOPMYIHPOBATH IEIb HCCICAOBAaHUS, MPEACTABIATh B Pa3TUYHON (QopMme pe3yabTaThl
IKCIICPUMEHTA, aHAJTU3UPOBATH U OLICHUBATh UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUH:

COOJTFOIATh MPaBUIIA SKOJIOTHUYECKH 1EIeCO00Pa3HOTO MOBEJCHUS B OBITY U TPYIOBOM JIEATSIBHOCTH B IEJISAX COXPAHEHUS CBOCTO 3JI0POBbSI,
OKpY>Karolle NPUPOJTHON CPEABI U TOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS,

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JEHCTBHUS Ha KHUBBIC OPraHU3MbI ONPEACIEHHBIX OPraHWYECKUX BEIIECTB, TMOHHMMAs CMBICT
mokazareis [TJIK;

aHAIM3UPOBATH IEJIECO00OPA3HOCTh NMPUMEHECHHSI OPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH W B OBITY C TOYKH 3PCHHSI COOTHOIICHHS
PHUCK-TIONB3A;

c(OpPMHUPOBAHHOCTh YMEHHI1: OCYIIECTBIIATH IIEJIEHANTPABICHHBIN MOUCK XUMUYECKOH MH(GOPMAIIMU B Pa3IMUHBIX HCTOYHHUKAX (Hay4Has U
yuyeOHO-Hay4YHas TUTEpaTypa, CpelicTBa MaccoBoil nHdopmanuu, IHTepHET U apyrue), KpUTUYECKH aHATH3UPOBATh XUMUYECKYI0 HH(OpMAIHIO,
nepepadbaTbIBaTh €€ U UCIIOIB30BaTh B COOTBETCTBHUH C MTOCTABICHHOW yUueOHOU 3a1auei.

11 KJIACC

[TpenMeTHBIC pe3yIbTaThl OCBOCHUS Kypca «O0Mmas u HeopraHudeckasi XUMUsD» OTPAXKaIoT:

c(OpMHUPOBAHHOCTH MPEJCTABICHUN: O MaTEPUATFHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBIICHUI MPUPOJIBI, O MECTE U
3HAYEHUH XMMHUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poiu B 00eCreYeHHH YCTOWYMBOTO Pa3BUTHS, B PEIICHUU MPOOJIEM SKOIOTHYECKOH,
SHEPreTHYCCKOHN W MUIIEBOM 0€301TaCHOCTH, B PA3BUTHU MEIUITUHBI, CO3JaHIH HOBBIX MAaTepPHAIOB, HOBBIX UCTOYHHUKOB SHEPTUH, B 00CCIICUCHUH
paIrMoOHAIBHOTO MTPUPOIOTIOIB30BaHMs, B (HOPMHUPOBAHUHM MUPOBO33PEHUS M 00IIEH KyJIbTYphl YEJIOBEKA, a TAK)KE IKOJIOTHIECKH 0OOCHOBAHHOTO
OTHOILLIEHUS K CBOEMY 3JI0POBbIO U MIPUPOTHON Cpee;

BIIQJICHUE CUCTEMON XMMHMUYECKUX 3HAHUI, KOTOpasi BKIIOYAET: OCHOBOIMOJIATAIONINE MMOHATHS — XUMUYECKHI 2JIEMEHT, aTOM, PO aroma,
M30TOIBI, DJIEKTPOHHAs 000JI0YKa aToMa, S-, P-, U-aToMHBIE OpOUTAIH, OCHOBHOE M BO30YXIEHHOE COCTOSHUS aTOMa, TMOPUAM3AINS ATOMHBIX
opOuTanel, WOH, MOJIEKYJa, BaJCHTHOCTh, 3JCKTPOOTPHUIATCIILHOCTh, CTCNICHh OKHCJICHHS, XHMHYECKas CBSI3b (KOBAJCHTHAs, WOHHAS,
MeTaJITN4ecKasi, BOJOPOIHAsS), KPUCTAJUTMUECKasl PEIIETKA, XUMHUECKas PEaKivs, pacTBOP, SIEKTPOIUTHI, HEIJIEKTPOIHUTHI, dJIEKTPOIUTHUECKAs
JUCCOIMAIUS, CTEMEeHb IUCCOIMAIMK, BOJOPOIHBINA TMOKa3aTellb, OKHCIUTENb, BOCCTAHOBHUTENb, TEIUIOBOH 3(PQPEKT XUMUYECKOW peakIiui,



CKOPOCTb XMMHUYECKOI peakiii, XUMUYECKOEe PABHOBECUE; TEOPUU U 3aKOHBI (TEOPHS AJIEKTPOIUTUUECKON THUCCOLMALINN, TEPUOJUUYECKUM 3aKOH
J.U. MenneneeBa, 3aKOH COXpPaHEHHMsS MacChl BEIIECTB, 3aKOH COXPAHEHUsS M MPEBpAIICHUsS PHEPrud MPU XUMHUYECKUX PEaKLHUAX, 3aKOH
MOCTOSIHCTBA COCTaBa BELIECTB, 3aKOH JCUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUH S3bIK XMMHH, MHUPOBO33PEHUECKHE 3HAHUS,
JieXalre B OCHOBE MOHUMAHUS MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBJICHUI; COBPEMEHHBIE MPEACTABICHUA O CTPOCHUHU BEIIECTBA Ha
aTOMHOM, MOHHO-MOJIEKYJIIPHOM M HAJMOJIEKYJIPHOM YPOBHSX; MPEICTABICHUSA O MEXaHMW3MaX XMUMHUYECKUX PEaKUUd, TEPMOJMHAMUYECKUX U
KHHETUYCCKUX 3aKOHOMEPHOCTSX UX MPOTEKAHMSI, 0 XUMHUYECKOM PaBHOBECHH, PACTBOPAX M JIUCIEPCHBIX CHCTEMaX; ()aKTOJOTUICCKUE CBEICHHUS
0 CBOWCTBAaX, COCTaBe, MOJYUYCHUH U 0€30ITaCHOM HCITOJIb30BAHUU BKHEUIIIMX HEOPTaHUYECKHX BEUIECTB B OBITY U MPAKTUYECKON JIEATEIBHOCTH
YeNoBeKa, O0IIMX HAyYHBIX MPUHIUIAX XUMHUYECKOTO MPOU3BOICTBA;

cOpPMUPOBAHHOCTh YMEHHI: BBISBISATh XapaKTepHble MPU3HAKU TOHATHUN, YCTaHABIMBATh WX B3aHMMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME MOHATUSI MPY ONTMCAHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBPAICHUH;

c(OPMUPOBAHHOCTh YMEHHUS HCIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHS (OPMYJ BEIICCTB M YPABHCHHA XUMHUYCCKHX
peakuuii, cucreMatuueckyro HomeHknarypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTAEIbHBIX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS OIPEAETATh BaJCHTHOCTh U CTENEHb OKUCIICHUS XUMUYECKUX DJIEMEHTOB B COCIUHEHUSX, BHJ XUMUYECKOU
CBs3U (KOBaJICHTHAs, MOHHAS, METAJUTMYECKas, BOAOPOHAS ), TUIl KPUCTAIIMYECKON pEeIETKY KOHKPETHOTO BEIIECTBA;

c(hOPMUPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCUMOCTh CBOMCTB BEIIECTB OT BHJIA XMMHUYECKOH CBS3M M THUIA KPUCTALTUICCKON PEIIETKH,
OOMEHHBII U JOHOPHO-AKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUs KOBAJICHTHON CBSI3H;

c(OpPMUPOBAHHOCTh YMEHHUM: KJIACCU(UIIMPOBATH: HEOPraHMYECKHE BEIIeCTBA MO HMX COCTaBY, XMMHUYECKHE PEaKIUU MO pPa3IuYHbIM
npu3HakaM (YUCIy W COCTaBy pEarupyroluX BEIIECTB, TEMIOBOMY J(PQeKTy peakluud, U3MEHEHHUIO0 CTENeHEeW OKUCICHHS DIEMEHTOB,
00paTUMOCTH, YYACTHIO KaTaJIu3aTopa U JAPYTUe); CAMOCTOSTEIBHO BHIOUPATh OCHOBAHMS U KPUTEPHUH IS KIIaCCH(UKAIIMKN W3y4aeMbIX BEIECTB
Y XUMHYECKUX PEAKIUN;

chOpPMUPOBAHHOCTh YMEHHUS PpacKphIBaTh CMBICI mepuoanudeckoro 3akoHa J[. WM. MenngeneeBa W JAEMOHCTPUPOBATH €O
CUCTEMAaTHU3HPYIOIIYIO, OOBSICHUTENBHYIO H IPOTHOCTUYECKYIO (D YHKITUH;

c(hOpPMHUPOBAHHOCTh YMEHHI: XapaKTePHU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB M MOHOB XMMHYECKHX DJIEMEHTOB IEPBOTO—YETBEPTOTO
nepuoioB Ilepuoanueckoii cucremsl .M. MenaeneeBa, uCronb3ys MOHITHS «3HEPreTUUECKUE YPOBHUY, «IHEPTETUUYECKHUE MMOYPOBHUY, «S-, P-,
d-aTomMHBIE OpOWTANIM», «OCHOBHOE M BO30YXIEHHOE JHEPIeTUUYECKUE COCTOSHHS aToMa»; OOBSCHATh 3aKOHOMEPHOCTH W3MEHCHHUsS CBOWCTB
XUMHUYECKUX 3JIEMEHTOB M UX COEAMHEHUH o nepuoaam u rpynmnam [lepuoanueckoit cuctemsl JI. . MenneneeBa, BaieHTHbIE BO3MOXHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS WX DJIEKTPOHHBIX 000JI0UEK;

c(hOpPMHUPOBAHHOCTh YMEHU: XapaKTepPU30BaTh (OMUCKHIBAThH) OOIHME XMMHUYECKHE CBOMCTBA BEIIECTB PA3TMYHBIX KJIACCOB, TOJITBEPKIAThH
CYILIECTBOBAHUE '€HETUYECKON CBSI3U MEXAY HEOPraHUYECKHUMH BEIIECTBAMHU C TOMOILbIO YPAaBHEHUIN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;



C()OPMHUPOBAHHOCTb YMEHHS PpACKpbIBaTh CYIIHOCTb: OKHUCJIMTEIbHO-BOCCTAHOBHUTEIBHBIX PpEAKUUl IOCPEICTBOM COCTaBJIECHUS
3JIEKTPOHHOTO 0allaHca ATHX PeaKLui; peakuii HOHHOTO 0OMEHa MyTEM COCTAaBJICHUS MX MOJHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUH; peaKuii
THJIPOJIN3a; PEAKIUH KOMITJIEKCO00Opa30BaHus (Ha MpUMeEpe THAPOKCOKOMITIICKCOB IIMHKA U AITFOMUHUS);

C(OPMHUPOBAHHOCTb YMEHUS OOBACHATh 3aKOHOMEPHOCTH ITPOTEKAHHSI XUMUUYECKUX PEaKLUi C yUETOM UX SHEPreTUYECKUX XapaKTEePUCTHK,
XapakTep M3MEHEHHUs CKOPOCTH XMMMUYECKOW PEakLUU B 3aBHCHMOCTH OT pa3jM4yHbIX (DAKTOPOB, a TAKXKE XapaKTep CMEIIEHUS XUMHUYECKOro
paBHOBECHSI 1101 BIIMSHUEM BHEIIHUX Bo3aeicTBuil (nmpunuun Jle [llarense);

c(OPMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMHUECKUE PEAKIIHH, JIEXKAIHE B OCHOBE MPOMBIIUICHHOTO MOJIYYEHHs] CEPHOI KHCIIOTHI,
aMMMaka, oO0IlMe Hay4Hble MPUHLUUIB XMMHUYECKUX IPOU3BOJICTB; LEJIECOOOPa3HOCTh INPUMEHEHUS HEOPraHMYeCKMX BEIIEeCTB B
MPOMBIIIICHHOCTH U B OBITY C TOUYKH 3PEHUSI COOTHOLIEHUS PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh BJIAJCHHUS CHCTEMOH 3HAaHMKA O METOJaX HAyYHOTO IO3HAHMS SIBICHUW NPUPOABI — HAOIIOJCHHE, H3MEpEeHHe,
MOJIETUPOBAHUE, SKCIEPUMEHT (pealbHbI M MBICICHHBIN), MCIONb3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHMsI NPUMEHATh ATH 3HAHUS NpU
HKCHEPUMEHTAIbHOM HCCIICIOBAHUM BEHIECTB M Ul OOBSCHEHUS XUMHUYECKUX SBJICHHUH, HMMEIOLIMX MECTO B MPUPOJE, NPAKTUYECKOM
JESATEIbHOCTH YEJIOBEKA U B IIOBCEIHEBHOM JKU3HH;

c(OPMHPOBAHHOCTh YMEHHS BBIABIATH B3aUMOCBSA3b XMMHUYECKHX 3HAHUH C TMOHATUSMHU W TPEICTABICHUSAMHU JPYTHX €CTECTBEHHO-
Hay4YHBIX IIPEIMETOB Uil 00Jiee OCO3HAHHOTO MOHMMAaHMs MAaTEPUAIbHOTO €IMHCTBA MUDA;

c(OPMHPOBAHHOCTh YMEHUS MPOBOJIUTH PAcCU€Thl: C UCIOJb30BAHUEM IMOHSATHHA «MaccoBas JI0Jis BEIIECTBA B PACTBOPE» U «MOJSIpHAs
KOHIIGHTPALM»; MacChl BelleCTBa MM 00BbEMA ras3a M0 M3BECTHOMY KOJHMUYECTBY BEIECTBA, Macce WM 00BEMY OJHOTO M3 YYacCTBYIOUIMX B
peaKIMM BeIIeCTB; TEIUIOBOro 3(@eKTa peaklnu; 3HaUYCHUs BOJOPOJHOIO IMOKAa3aTeisi pacTBOPOB KHUCJIOT M IENOYel C U3BECTHOM CTENEeHbIO
aucconuanuy; maccel (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJAYKTAa PEAKIMU, €CIU OJHO U3 HCXOAHBIX BEIIECTB JAHO B BHUJAE pacTBOpa ¢
ornpeaeNéHHON MaccOBOM J10Jiell pacCTBOPEHHOIO BEIIECTBA MM JaHO B U30BITKE (MMEET MPUMECH); JI0JIM BBIXO0J1a MPOIYKTa PEAKIMU; 0ObEMHBIX
OTHOILIEHUH T'a30B;

c(OPMHPOBAHHOCTh YMEHHH: CaMOCTOSITEIbHO IUIAHUPOBATh M MPOBOJUTH XMMHUYECKHUH SKCIEPUMEHT (NMPOBEJEHHME peakIMii HOHHOTO
oOMeHa, OATBEPK/ICHNE KaYECTBEHHOI'O COCTaBa HEOPraHNYECKUX BELECTB, ONPEIEIEHUE CPE/Ibl PACTBOPOB BELECTB € IOMOIBIO UHINKATOPOB,
M3Y4YCHHUE BIMSHHS Pa3IMYHBIX (AKTOPOB HA CKOPOCTh XMMHYECKOW peaklM{, pelIeHHe HKCIEPUMEHTANbHBIX 3a/ad Mo TemMaMm «MeTaisl» u
«Hewmeramnel») ¢ coOmroieHueM NpaBuil 0e30MacHOTO OOpalleHHs C BEIIEeCTBAMM M JIaOOpaTOpHBIM 00OpyAOBaHHEM, (OpPMYJIHUPOBATH LENb
UCCIIEIOBaHMsI, IPECTABIATh B Pa3INYHOIN (popMe pe3ysbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATh MX JIOCTOBEPHOCTH;

Cc()OPMHUPOBAHHOCTb YMEHUM: COONIOIATh MPaBUJIA MOJIb30BAaHHUSI XUMHUECKONW MOCYA0H U J1abopaToOpHBIM 000pyI0BaHUEM, OOpaIEHUs €
BEUIECTBAMH B COOTBETCTBUU C HHCTPYKLUHUSMHU 110 BBIMOJHEHHIO J1A0OPATOPHBIX XMMHUYECKHUX OIBITOB, 3KOJOTHYECKH I1eJIeCO00pa3HOro
MOBEJCHHUS B OBITY U TPYAOBOW JEATENBHOCTH B LENAX COXPAaHEHHs CBOETO 3/I0POBBS, OKpYXKArolled MPUPOIHON Cpelbl W JOCTIDKEHUS eé



YCTOMYMBOTO PA3BUTHSI, OCO3HABATh OMACHOCTh TOKCHMYECKOIO ICHCTBUS HA KMBBIE OPraHU3Mbl ONPENEIEHHBIX HEOPraHWYECKHX BEIECTB,
nonumasi cMbica nokaszaress [TJIK;

c(hOPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IIEJICHANIPABICHHBIN MOUCK XUMUYECKOW WH(GOPMAIIMU B Pa3IMYHBIX UCTOYHHUKAX (HAy4IHAs U
yueOHO-Hay4yHas JIMTeparypa, cpeacTBa MaccoBoi nH(opmanuu, MIHTepHET U Ipyrue), KpUTUYECKH aHAJIU3UPOBATh XUMHUUYECKYI0 HH(POpMAIHIO,
nepepadbaTbiBaTh €€ U UCIOJIB30BATh B COOTBETCTBUH C ITOCTABJICHHOM yueOHOI 3a1ayeil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Pasznea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOEHHS OpraHu4YecKuX coenuHeHuit A. M 8 1 bubmmorexa LOK
' P P 8 Y hittps://m.edso0.ru/d69df650
bytneposa
Hroro mo pazueny 8
Pa3nen 2. Yraesonopoabt
51 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, 5 bu6mmoreka [JOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
59 HenpenenbHble yrneBogOpOIbl: aTKEHbI, 14 1 bubnunoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 Apomatndeckue yriieBo10po/ibl (apeHbl) 8 https://m.edsoo.ru/d69dfe50
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnnoreka [JOK
' nepepaboTka https://m.eds00.ru/d69df650
bu6mmorexa [{JOK
2.5 r 4 1
AUOTCHIIPOMSBOIIIHE YIIIEBOROPOAOS https://m.eds00.ru/d69df650
Hroro mo pazmeny 35
Pa3nen 3. Kuciopoacoaep:xkamnue oprannyeckue coenHeHust
bu6mmoreka [IOK
1 . D 11 1
3 Crinpret. detos https://m.eds00.ru/d69df650
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KapOonunbHble coeAMHEHUS: abIETHIbI 1

bubmuoreka [JOK

3.2 keToHbl. KapOoHOBbIe KUCTOTHI. CIIOKHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
33 YTIeBOTE! o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconepkamye opraHudecKue coeuHeHust
bubmuoreka [JOK
41 AMUHBI. AMUHOKHUCIOTEIL. benkn 12 https://m.edsoo0.ru/d69df650
Hroro no pazgeny 12
Pa3znea S. BeicokoMoieKyJIsipHbIe COeIMHEHUS
5.1 BrIcOKOMOIEKYISIpHBIE COETUHEHNS 6 bubmmorexa [TOK
' yp 8 https://m.eds00.ru/d69df650
Hroro no pazneny 6
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne o/ P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znea 1. TeopeTnueckue 0CHOBBI XUMUH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuoanyeckas cucreMa XUMHYECKUX 9 1 buGnuorexa [IOK
' p https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 bubnnorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHMHYECKHC Peakiiii 19 . 3 https://m.edso00.ru/2dd57f24
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
bubnmorexa LIOK
21 Heweraet 31 . 3 https://m.edso00.ru/2dd57f24
bubmmoteka IIOK
2.2 M 2 2 2
CTaLIbl 3 https://m.edsoo.ru/2dd57f24
Hroro no pazaeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTobl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Wroro no pazneny 9
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OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 8
IMOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
KoanuectBo yacos
] Hara JJIeKTPOHHBbIE HU(PPOBBIE
Tema ypoka Konrtposbnsie  IIpaxkrunyeckue
n/n Bceero u3ydeHusi ~ o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
[Ipenmer u 3HaueHue
OpraHMYEeCKO XUMuH, 1 bubnuoreka [IOK
MIPEICTABJICHHE O MHOTOOOpa3uu https://m.edso00.ru/3686e6f5
OPTraHUYECKUX COCTUHEHUIN
bu6mmoreka [JOK
B . 1 1
XOJHasl KOHTPObHAs paboTa https://m.edsoo.ru/Oce6fd4c
DIIEKTPOHHOE CTPOEHUE aTOMa
nepojia (OCHOBHOE U
1}31:)36p ; el({Hoe COCTOSTHHS) 1 bubmorexa [JOK
YA ) https://m.edsoo.ru/8d39f5c8
BanenTHble BO3MOXKHOCTH aToMa
yriepoja.
XumMmudeckas CBS3b B
OpTaHUYECKUX COCTMHCHHSIX.
MexaHnu3mbl 00pa3oBaHUs 1 bubmorexa [JOK
. P https://m.eds00.ru/9e595ch8
KOBAJIECHTHOM CBSI3HU, CIIOCOOBI
pas3pbiBa CBS3EH.
Teopus cTpoeHUST OpraHUIECKUX 1 bubnuoreka [JOK
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coenquHenuil A. M. Bytneposa.
Bupl n3oMepun: CTpyKTypHas,
POCTPAHCTBEHHAS.
DneKTpoHHbIE 3P HEKTH B
MOJIEKYJIaX OPraHUYECKUX
COCIMHEHU N

Hpe,I[CTaBJ'IeHI/Ie 0
KJ'IaCCI/I(bI/IKaI_II/II/I u

https://m.edsoo.ru/b0e61661

bubmuoreka [JOK

6
CHUCTEMaTHUYeCcKass HOMEHKJIaTypa https://m.edsoo.ru/c212dd21
(IUPAC) opraHn4eckux BEIIECTB
[Ipencrasnenue o
7 KJ1acCU(pUKaLUU U bubnmoreka [JOK
cucreMaruzaruuKiaccudukanuys https://m.edsoo.ru/ba5706aa
peaKkuuii B OpraHu4eCKON XUMUHU
3 Cucremarusanus 1 00001eHne bu6mmoreka [IOK
3HAHUH 110 TEME https://m.edsoo.ru/87a37cab
AJKaHbI: TOMOJIOTHYECKHUH Psi,
obOmas ¢popMyiia, HOMEHKIIaTypa
9 51 1/130M;13 I/i[ zneKT OHHOE U & bubmnorexa [IOK
pu, p https://m.edso0.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT
10 du3nyecknue 1 XUMAYECKHE bubmunorexa [JOK
CBOMCTBA AJIKAHOB https://m.edso0.ru/3137711c
Haxoxxaenue aakaHoB B IIPUPOJIE.
11 Croco0B! OJIyUYEeHUS U P bubmorexa [TOK
i https://m.edsoo.ru/259b0a5b
MPUMEHEHHE aTKaHOB
WKJIOAJKaHBI: o0Imas hopmMmyia,
1 dopay bu6mmoreka [JOK
12 HOMEHKJIaTypa U U30Mepus,

0COOEHHOCTH CTPOCHHUS U

https://m.eds00.ru/156730d2
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XUMHUYECKHX CBOKMCTB, CIIOCOOBI
MOJYYEHHUS U IPUMEHEHHUE

Pemenne pacy€THbIX 3a1a4 HA
OIIpEIETICHUE MOJIEKYJIIPHON
(bopMyITBI OPraHUIECKOTO

bubmuoreka [JOK

13 BEIIECTBA 10 MACCOBBIM JIOJISIM
B A https://m.edsoo.ru/bf84d8eb
aTOMOB 3JIEMEHTOB, BXOJAIIUX B
ero cocraB. CucremaTu3anus u
000011IeHrEe 3HAHU T10 TEME
AJIKEHBI: TOMOJIOTUYECKHH PSI,
obmras popmyia, HOMEHKIIATYpA,
3JIEKTPOHHOE U bubnmoreka [JOK
14
MIPOCTPAaHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
Monekyn. CTpyKTypHast ¥ LIuC-
TpaHC-U30MEPHsI ATKEHOB
du3nyecKrue 1 XUMUICCKHE
15 cBolcTBa ankeHoB. [IpaBuiio bubmmorexa [OK
P https://m.eds00.ru/21069ccd
MapkoBHHKOBA
16 CnocoOsI noTydeHus u bubnmnoreka [JOK
IIPUMEHEHHE aJIKEHOB https://m.eds00.ru/665dc058
[IpaxTuueckas padora Ne 1 o
17 teme "llonydyenue sTuiieHa u Bubmorexa LIOK
i . https://m.eds00.ru/0941eed8
W3y4YEHHUE €TO CBOMCTB
Pemenue pacuéTHbIX 331249 Ha
18 OnpeieJICHUE MOJIEKYIISIPHOI bubnmoreka [JOK
(bopMyITBI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BElIeCTBa
19 AnKanueHbl: CONPsHKEHHBIE, bubnuorexa [JOK

HN30JIMPOBAHHELIC,

https://m.edsoo.ru/04298c0a
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KymynupoBaHnHble. OcobeHHOCTH
9IIEKTPOHHOTO CTPOCHHS

20 XuMHUYECKUe CBONCTRA bubmuorexa [JOK
CONPSKEHHBIX TUECHOB https://m.edsoo.ru/e561253d

21 CniocoOblI noy4eHus u bubnmoreka [JOK
MIPUMEHEHHUE AJIKAUECHOB https://m.edsoo.ru/1aa81660
AJKWHBI: TOMOJIOTUYECKHH Psif,
oOuras popmyia, HOMEHKIIATYpa,

99 3H$(Tp(()lefoeyH P bubmmoreka [JOK

https://m.edsoo.ru/68b6ccac
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKY, (hr3HUecKre CBONCTBA

23 XUMHUYECKUE CBOWCTBA AIKUHOB Bubmmorexa LIOK

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

24 KauecTBeHHBIE peaKkIMK Ha bubnuorexa [JOK
TPOMHYIO CBA3b https://m.edsoo.ru/7b1c48da

o5 CnocoObI noydeHus u bubnunoreka [JOK
MPUMEHEHNE AIKUHOB https://m.edsoo.ru/a6f9alea

26 Pemenue 3amau: pacy€rsl o bu6nuorexa [IOK
YPaBHEHUIO XUMHUYECKOU PEAKLIUU https://m.edsoo.ru/5db8e526

97 Cucremaru3zanus 1 000011eHne
3HAHUI TT0 TeMe
ApEHBI: TOMOJIOTHYECKUH PSIII,
obmas popmya, HOMEHKIIATYpa.

28 DJIEKTPOHHOE U bubnuorexa [JOK
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYJ O€H30J1a U TOTYO0JIa, UX
¢u3nueckue cBOMCTBa

29 XUMHYECKUE CBOMCTBA apCHOB: bubnuoreka [JOK
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PCaKMu 3aMCIICHHUA

https://m.edsoo.ru/a44alaed

30

31

XUMHYECKUE CBOMCTBA apEHOB:
peaKuu IPUCOSTUHEHUS,
OKHCJICHHE TOMOJIOIOB OCH30J1a
Oco0EHHOCTH XUMHYECKUX
CBOMCTB CTHpPOJIa

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

bubmuoreka [JOK
https://m.edsoo.ru/d5018a54

32

Pemenne pac4€THbIX 3a1a4 HA
OIIPECIIEHNE MOJIEKYJIIPHOU
(bopMyIbl OPraHMYECKOro
BELIECTBA

bubmuoreka [JOK
https://m.edsoo.ru/53461a2c

33

CriocoObI mosryueHust 1
NPUMCHEHHE apCHOB

bubmuoreka [JOK
https://m.edsoo.ru/6f717d09

34

35

36

['eneTnueckas CBA3b MEXKAY
pa3IUYHBIMU KJIacCaMu
YTJIEBOAOPOIOB

Pacuérsl o ypaBHEHUAM
XUMUYECKHUX PEaKLIUM.
CucreMaru3anus 1 0000IIeHne
3HAHHH 10 TEME

IIpuponnsiii ra3. IlonmyrHbie
HE(TSHbIE ra3bl

37

KameHHBIi yroas ¥ IpOoIyKThI
ero nepepadoTKu

bu6mmorexa [IOK
https://m.eds00.ru/69b3398b

38

39

Hed1b 1 ciocoOsI eé
nepepadoTku. [Ipumenenue
MIPOJIYKTOB TiepepaboTKku HePTH

I'enernueckas CBA3b MEXKIY
pa3IMYHBIMU KJIaCcCaMU

bubmuorexa [JOK
https://m.edso0.ru/21f9de78
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YTJIEBOAOPOIOB

["ajoreHonpon3BOIHBIE
YIJIEBOJIOPOIOB: SJIEKTPOHHOE

bu6mmoreka [JOK

40
CTPOEHUE; PEAKLUH 3aMEILICHUS https://m.edso00.ru/82b4d759
rajioreHa
Jle¥icTBue miemoueh Ha
raJOreHIPOU3BOIHBIC.

41 BzaumoneiicTrue
JIUTAJIOTEHAIKAHOB C MarHUEM U
IIUHKOM
Cucremaruzanus U 00001eHne

42 3HAHHUM O pa3aei bubmorexa LOK
" pasi " Y https://m.edso00.ru/20e89f22

YreBo1opoasl

43 Konrponbnas pabora no reme bubnuorexa [JOK
"VYrneBonopoasr" https://m.edso00.ru/95c9e298
IIpenenbHbIe OTHOATOMHBIE
CIUPTHI: TOMOJIOTUIECKHH PsijI,

44 oOmras popmyna, CTpoeHUe bubnuoteka [JOK
MOJIEKYJI, U30MEpHus, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Kiaccudukamus,
duznueckue cBocTBa
XuMHYECKHE CBONCTBA

45 MpeeIbHbIX OJITHOATOMHBIX bubmorexa [JOK

P https://m.edsoo.ru/26ee34fe
CIIUPTOB
CrniocoOslI nosydeHus u
46 MPUMEHEHNE OJHOATOMHBIX bubmiorexa HOK
P https://m.eds00.ru/484100000000000
CITUPTOB
bubmuoreka [JOK
47 [IpocTteie aduphl: HOMEHKIATYypa 1

https://m.edsoo.ru/c2c788b2
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U U30MepHUs, 0COOCHHOCTH
(GHU3HMYECKUX U XUMHYECKUX
CBONCTB

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJIb U TIIMUEPHUH, UX

bubmuoreka [JOK

48
¢du3nvecKkre 1 XUMHYECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBa
CriocoObI mosryueHust 1

49 NPUMEHEHHE MHOTOaTOMHBIX Bubmmorexa LIOK

p https://m.edsoo.ru/d12e567d
CIHPTOB
@DeHOo: CTPOCHHUE MOJICKYJIBI,
50 (bu3UYECKHEe CBONCTBA bubmorexa HOK
' https://m.edsoo.ru/2ce726f8
Tokcu4HOCTH PeHoIa
bu6mmoreka [JOK
51 X i
HMHHCCKHE CBOHCTBA eHona https://m.edsoo.ru/037ca5f9

59 CniocoOsbI ony4eHus u bubnunoreka [JOK
npruMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padbora Ne 2.

53 Peienne skcniepuMeHTaIBHBIX bubnnorexa [JOK
3aznad4 no teme "CrnupTsl U https://m.edsoo.ru/fd0ced09
benonsr"

54 Cuctemaru3zanus 1 00001IeHIE bubnuorexa [JOK
3HAHWM 110 TeMe https://m.eds00.ru/1810ch9b
AJbIeruapl ¥ KETOHBI:

AJIEKTPOHHOE CTPOCHUE
55 KapOOHUJIBHOM TPYIIIIbI; bubmuorexa [IOK

TOMOJIOTHYECKHUE PSIBI, 00IIIast
dbopmyra, u3omMepus U
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa
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AJIBI[CFI/II[BI 1 KCTOHBI:

56 (dU3HMYECKHEe CBONCTBA; pEaKIINU bubmmorexa [JOK
> peartt https://m.eds00.ru/c887425¢
MPUCOCANHEHUS
Peakuuu okucienus u
S7 KaueCTBEHHbBIC PEaKLIUU bubmoreia OK
p https://m.edsoo.ru/a393baad
QIBJICTUIOB U KETOHOB
58 CriocoObI nostyyeHust ajlbIeruI0B bubnuoreka [IOK
U KETOHOB https://m.edso00.ru/520d1c51
OaHOOCHOBHEBIE MpeeTbHbIC
59 KapOOHOBBIE KUCIIOTHI, bubnmoreka [JOK
0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYIT
W3omepust 1 HOMEHKIATypa
60 KapOOHOBBIX KUCIIOT, UX bubmorexa HOK
P o https://m.eds00.ru/700cc87b
buznyeckue cBoiicTa
XUMHUYECKUE CBOMCTBA
61 MpeIeTbHBIX OJHOOCHOBHBIX bubmorexa [JOK
P https://m.edso00.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOWCTB
62 MYypPaBbUHOMN KUCIIOTHI. bubmuorexa [IOK
MHoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIIOT
Oco0eHHOCTH CBOCTB:
HENPEICTbHBIX U aPOMaTHICCKHIX
63 KapOOHOBBIX, TMKAPOOHOBBIX, bubmuorexa [IOK

TUIPOKCUKAPOOHOBBIX KHCIIOT.
ITpencraBuTenn BBICIIMX
KapOOHOBBIX KHUCIIOT

https://m.edso00.ru/83a08773



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

64 [TonsiTHE O POM3BOAHBIX bubmmorexa [IOK
KapOOHOBBIX KUCIIOT https://m.edso00.ru/0d162d9d
CriocoOslI MoTy4eHus u bubnnoreka [JOK

65
npUMeHEeHHEe KapOOHOBBIX KHCIIOT https://m.eds00.ru/7¢065c9d
CnoxHbie dpupHI:

TOMOJIOTUYECKHH psiJl, oO1as bubnuoreka [JOK

66
dbopmyna, nzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 Du3nYeCKUe U XUMUYECKHUE bubmuoreka [JOK
cBoMcTBa 3(HUPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 11O
YPaBHEHUIO XUMUYECKOU

68 peaKIny, Ha OnpeIeeHre
MOJIEKYIISIPHOM (OPMYIIBI
OpPTraHUYECKOI0 BEIIECTBA
[IpakTuueckas padbora Ne 3.

69 Pemenne skcnepuMeHTaIBHBIX bubnuorexa [JOK
3anad no Teme "KapOoHOBbBIE https://m.eds00.ru/486671fb
KucnoThl. ClioXxHbIe H3QUpHI"

JKupsl: ctpoenne, Gpu3nyeckue u
70 xmfnqecgle CBof;CqT)Ba bubmorexa HOK
https://m.edso0o.ru/al19c5n98
(rumposnus)
OcCoOeHHOCTH CBOWCTB JKUPOB,

71 COJIEpXKAIINX OCTATKH bubnmoreka [JOK
HEIIPEIEIbHBIX KUPHBIX KHUCIIOT. https://m.eds00.ru/b0331922
JKups! B ipupone

79 Mpl1a KaK COJIM BBICITUX bubmuoreka [JOK

KapOOHOBBIX KHCIIOT, HX MOIOIIEE

https://m.edso00.ru/3c566565
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neuctsue. Iloustue o
CHHTETHYCCKHUX MOFOIIHNX
cpenctBax (CMC)

I'eHeTnueckas cBsI3b
YIJIEBOAOPOIOB U

bubmuoreka [JOK

73
KUCJIOPOACOAECPKALINX https://m.edso00.ru/56790c96
OpPraHWYECKUX BEIIECTB
74 Pacuérel no ypaBHEeHUsIM
XAMHYECKHUX PEaKui
75 Cucremaru3zanus 1 000011IeHne bubmmorexa [IOK
3HAHUM 1O TeMe https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepuCcTHKa
76 YIJIEBOJIOB U Kiaccuuxarms bubmuoreka [JOK
yIIeBOJIOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MOJIMCaXapHUIbl)
Momnocaxapupsl: puznyecKkue
77 CBOMCTBA U HAXOXICHUE B bubmorexa [JOK
A https://m.edsoo.ru/b4bdda2d
npupojie
[IprMeHeHue rioKo3sl, €€
78 3HAYEHHE B JKU3HECACATCIBHOCTH bubmorexa HOK
https://m.edsoo.ru/5e61122d
OpraHu3Ma
Jucaxapunapl: caxaposa, MaJIbTo3a
79 U JakTo3a. HaxoxaeHuve B bubmuorexa [JOK
IIPUPOJE U IPUMEHEHUE https://m.edsoo.ru/eb0384e7
JUCaxapyIoB
[Tonucaxapubl: CTpoeHUE
P p bu6nmoreka [JOK
80 MaKpOMOJIEKY, (PU3NYECKHE U

XUMHUYECKHE CBOMCTBA,

https://m.edsoo.ru/72a04508
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IIPUMEHEHHUE

ITonsitre 00 HNCKYCCTBCHHBIX

bu6mmoreka [JOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacdeTHbIX 3a7a4 Ha
82 onpeAesieHue JOJIM BbIX0/1a bubmuoreka [JOK
MPOAYKTa PEaKIMu OT https://m.edsoo.ru/7fde4 7ef
TEOPETHYECKH BO3MOKHOTO
CucremaTu3zanus u 00o01IeHNe bubnmoreka [JOK
83 .
3HaHUU 1O pa3zeny https://m.edsoo.ru/08d4364c
KonTtponpsHas pabora o Teme
84 "Kucnopoicoaepsxamniue bubmmorexa [JOK
P P " https://m.eds00.ru/42c6678e
OpPTaHUYECKUE COCTUHCHUS
AMMHBI: KTaccu(pUKAIHS,
CTpOCHWE MOJIEKYJI, 001IIas
85 q)(f) MyJa I/I3OMeyI/I$I bubmorexa HOK
pMY7Id, pYt, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NYeCKue
CBOICTBA
86 XuMHYECKHE CBOHCTBA bu6mmoreka [JOK
anu@aTuyecKux aMMHOB https://m.edsoo.ru/1bc5cf80
AHUJIVH: CTPOCHUE aHUIINHA,
87 0COOEHHOCTH XMMHUYECKUX bubmorexa HOK
. https://m.edso0.ru/39cd21f1
CBOMCTB aHUJIMHA
CrniocoOslI nosydeHus u
88 nprUMeHeHHe anupaTUIeCKIX bubmmorexa LIOK
p https://m.edso0o.ru/eal38763
aMHHOB
AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1
. bubnmoreka [JOK
89 n3oMepus, ((PU3NIECKUe CBONCTBA.

OTtnenbpHBIC TPEACTABUTEIH 0L

https://m.edsoo.ru/d1773e80
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AMHUHOKHUCIIOT

XUMHYECKHE CBOMCTBA
AMHMHOKHCIIOT, UX OMOJIOTHYECKOE

bu6mmoreka [JOK

%0 3HaYeHHE aMUHOKUCIOT. CUHTE3 https://m.edsoo0.ru/77df705a
Y THIPOJIU3 TIENTUIOB
01 benku kak npupoHbIe bubnuoreka [JOK
MOJIUMEPBI; CTPYKTYPBI OEIIKOB https://m.edso00.ru/429e9899
. bubmuoreka [JOK
92 XHUMHYECKHE CBOHCTBA OEITKOB httos://m.edsoo.ru/6237306d
A3zoTcoaepikamme
03 TFeTEPOLUKIMYECCKUE COCTUHCHHUS. bubmuoreka [JOK
HyxiienHOBBIE KHCIIOTBI: COCTAB, https://m.edsoo.ru/521d1431
CTpOEHUE U OmoJIornuecKas pojib
[TpakTuueckast pabota No 4.
94 Peienne skcniepuMeHTaIBHBIX bubnuorexa [JOK
3az1a4 1o teme "AszoTcoaepxaue https://m.edsoo.ru/8e3c02d1
OpraHUYecKHe coequHEeHus"
[Tpaktrueckas padota Ne 5.
Peienne skcniepuMeHTaIBHBIX bubnnorexa [JOK
95
3a7a4 no teme "Pacrio3HaBaHue https://m.edsoo.ru/bde3fdf6
OpTraHUYECKUX COETMHEHUI"
OCHOBHBIC TTOHSATHS XHMUH
BBICOKOMOJIEKYIISIPHBIX
96 COEIUHEHUN U METOIBI UX bubmmorexa [TOK
https://m.edsoo.ru/7aa63ebd
CHUHTE3a —II0JINMEpHU3aIus U
TTOJTMKOHICHCAITUS
97 [LmactMaccel. Ytunuzanus u bubnuoreka [JOK

nepepadoTKa MIacTuKa

https://m.edso00.ru/82242¢e0f
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98 DacToMepbl: HaTypaJIbHbIN 1 bubnmoreka [JOK
CUHTETUYECKHUE KAYUYKH. https://m.edso00.ru/246103ec

bubmuoreka [JOK

%9 Hpomeryrotnas arrectats. 1 https://m.edsoo.ru/ce561bc7
BosnokHa: HatypaibHBbIE,

100 UCKYCCTBEHHbIE, CHHTETUYECKHE. 1 bubmmorexa [IOK
[Tomumepsl crienanbHOTO https://m.eds00.ru/5963a601
Ha3HA4YeHUs
[IpakTrueckas padora Ne 6.

101 Pemenue skcniepuMeHTalIbHbIX 1 bubnuoreka [IOK
3az1a4 1o Teme "Pacno3HaBaHue https://m.edsoo.ru/3aebd77a
IJ1aCTMAacc ¥ BOJIOKOH"

O06001IeHre U CUCTEMAaTH3ALUS

102 M3YYEHHOT0 MaTepuaa 1o TeMe 1 bu6nuorexa [IOK
"BbICOKOMOJIEKYIISIPHbBIE https://m.edsoo.ru/6a22b1e8
coeqnueHusa”

OBUIEE KOJIMYECTBO YACOB I1O 102

[NPOTPAMME
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11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Jlara nudpoBbie
Tema ypoka Kontpoabubie IIpakTuueckue p
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl

1 Atom. CocTaB aTOMHBIX SJIEP. 1 bubnuoreka [{OK
Xumuyeckui sneMeHT. M30Tonbl https://m.edsoo.ru/59c112ee

bubnunoreka LIOK

2 Bxoanas koHTposbHas padbora 1 1

A P P https://m.edsoo.ru/b4d9fffa
CtpoeHue 31eKTPOHHBIX 000JI04eK

3 aTOMOB , KBAHTOBEIE 1 bubnunoreka LIOK
yucina.Knaccudukarmus XuMHIeCKuX https://m.eds00.ru/61294af9
3IIEMEHTOB (S-, P-, d-, f-3;1eMenTHI)

4 Pacnipenenenue 351eKTpoHOB 11O 1 bubmmnoreka HOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOHPUTYpAIIUU aTOMOB

5) SHGMGII;TOB B OCHOl;iI)-ION}[’Iz/I 1 bubmorexa HOK

R https://m.eds00.ru/8149e846
BO30YX/IEHHOM COCTOSTHUU

5 DJEeKTpOHHBIE KOH(PUTYpalluy HOHOB. 1 bubnuorexa [IOK
DIIEKTPOOTPHULIATENBHOCTh https://m.edso00.ru/a0764b24
[Iepuoanueckuii 3aK0H U
[Teproandeckasi cucTeMa XUMUYECKUX

7 anemenTtoB JI. 1. Menpeneena, cBsi3b C 1 bubmorexa [JOK

N M ’ https://m.eds00.ru/16957c01
COBPEMEHHOU Teopuel CTpoeHus
aTOMOB
8 3aKOHOMEPHOCTU U3MEHEHUsI CBOMCTB 1 bu6muoreka [IOK

XUMHAYECKHX 3JIEMEHTOB U 00pa3yeMbIX

https://m.edsoo.ru/f8468927
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VMU MPOCTHIX U CIIOKHBIX BEIECTB 0
rpynmnaM u nepuoaam

Cucremaruzanuys u 0000ILIEHUE 3HAHU M

bub6nmoreka [IOK

| 10 TEME https://m.edsoo.ru/8fad2942
Bunnl xumuueckoii cBsa3u. MexaHu3MEbl

10 00pa3oBaHMs KOBAJICHTHOM CBSI3H. bubnmnoreka HOK
Bonoponnas cBs3b. https://m.edsoo.ru/5a8072af
MeXMOIeKyIIpHBIE B3aUMOICHCTBHS
BaneHTHOCTh U BaJleHTHBIE

1 BO3MOXHOCTH aTOMOB. CBSI3b bubnuorexa [{OK
3JIEKTPOHHOU CTPYKTYPhI MOJIEKYJ C UX https://m.edsoo.ru/3d2ca093
Tr€OMETPUYECKUM CTPOCHUEM

12 [IpencraBieHust 0 KOMIUIEKCHBIX bubmmoreka [JOK
COCIMHEHMX: COCTaB U HOMEHKIIaTypa https://m.edsoo.ru/8c66b12a
BemectBa MoneKkyaspHOTO U

13 HEMOJIEKYJISIPHOTO CTpOEHMS. THIIbI bubmmnoreka HOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.

14 [IpencraBneHue 0 KOUIOUIHBIX bubnnorexa [JOK

https://m.edsoo.ru/da2c70e4

pacTBopax
WctruHHBIE pacTBOPHI: HACBIILIEHHBIE U

15 HEHACBIIICHHbIE, PACTBOPUMOCTb. bubmmorexa [IOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruaparst

16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubnuotexa [JOK
pacTBOpOB https://m.edso0.ru/328e653a

17 Pemenne 3aga4 ¢ Mcnob30BaHUEM bubnuoreka [JOK

HOHATHH ""'MaccoBas I0JIA

https://m.edsoo.ru/785e0ab4
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nn

pacTBOpEHHOTO BellecTBa", "MoJIIpHast
KOHIIeHTpauus"

18 Knaccu¢ukanus 1 HOMEHKIATypa bubmunoreka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3zanusi 1 0000IICHUE 3HAHUIA bubnuorexa [{OK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbHas padoTa no temam
"Ctpoenue atoma. [lepuognueckuii

20 3akoH u [lepuoanueckas cuctema bubmmoreka [JOK
XAMHYECKUX deMeHToB /I, . https://m.edsoo.ru/70a60aa4
Menaeneena", "CTpoeHue BEIIeCTBA.
MHoroob6pasue BemiecTs"
Krnaccudukanusa XuMHUECKUX peakiui
B HEOPTaHMUYECKOH M OpraHu4ecKon

91 XUMHUU. 3aKOH COXPAHEHUS MacChl bubnnorexa [JOK
BEILIECTB; 3aKOH COXPAaHECHUS U https://m.edsoo.ru/6335cdd2
MIpeBpaIeHHs SHEPTUU TIPU
XUMHYECKHX PEAKIIHIX
TemnnoBbie 3G HEKTH XUMUYECKUX

22 peakuuii. Tepmoxumuueckue bubmorera LOK

https://m.edsoo.ru/d1db86da

ypaBHEHUs
Brruncnenus mo ypaBHEHUAM

23 XUMHUYECKUX PEaKlui u bubmmorexa TIOK

https://m.edso00.ru/87b13954

TEPMOXUMHUYECKIM YPaBHEHHSIM
CKOpOCTh XMMHUYECKOU peaKkinu, €&

24 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB.
Kartanu3 u karanuzatopsl

25 ['oMoreHHbI€ U reTEpPOreHHbIE PEAKIIUN
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[Tpaktuyeckas padora Ne 1 o Teme

26 "Bnustaue pa3nudHbIX GaKTOPOB HA bubmmorexa [JOK
P . P " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUYECKOW peaKIuu
97 OOpaTtumbie ¥ HEOOPATUMBIE PEAKIIUU. bubnmnoreka HOK
XHUMHYECKOE paBHOBECUE https://m.eds00.ru/30952f9b
[IpakTrueckas padota Ne 2 o Teme
28 "BnustHue pa3nudHbIX GaKTOPOB HA bubmorexa LOK
P P " https://m.edsoo.ru/3bf34e17
TMIOJIO)KCHUE XUMHYECKOTO PAaBHOBECHS
DNEKTPOIUTHYECKAS AUCCOIUAITHS.
29 CI/IJ‘ILHI:)IG u cinabbie 3JI1[eKT (I;IJ'II/I;IBI bubmmorexa [JOK
P ' https://m.edsoo.ru/5f766bdf
CreneHs AuccoMau
Honnoe npoussenenue Boasl. Cpena
30 BOJTHBIX %IJ.)CTBO oB. Bomopo HLIP;“I bubmmorexa [JOK
A P POB. BOAOPOA https://m.eds00.ru/3966ca89
nokazarens (pH) pactBopa
I'maponu3 comeit. Peakmuu,
31 1} (I)[feKan ve B aCTB(I)I ax bubmmorexa [TOK
P B P P https://m.edsoo.ru/09d5adbd
JIEKTPOJIUTOB
ITpakTuyeckas padora Ne 3 o Teme
32 "XUMHYECKHE PEAKIIUU B PACTBOPAX bubmmorexa [JOK
']"O B P P https://m.edso0.ru/2e3daeb0
JIEKTPOJIUTOB
OKHCIUTENHEHO-BOCCTAHOBUTEIHHBIS
33 eakiuu. Baxxuenime oKucIuTeaIu u bubmorexa HOK
peaKtin. https://m.eds00.ru/56226060
BOCCTaHOBUTEIH
34 Meroa 31eKTPOHHOTO (3JIEKTOHHO- but6mmorexa [IOK
HOHHOTO0) OayaHca https://m.edso00.ru/fh691387
35 DNEeKTPOIM3 PACTBOPOB U PACILIIABOB bubmmoreka [JOK
BEIIECTB https://m.edso0.ru/93fb97d2
36 Pemenue 3anau pa3nu4HbIX TUIIOB bubmmoreka [JOK
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https://m.edsoo.ru/5a859d16

37 Pemienue 3aga4 pa3IMyHbIX TUIIOB bubmorexa [IOK
AaTP https://m.edsoo.ru/5afa265d
Cucremaru3zanusi 1 0000IICHUE 3HAHUIA bubnuorexa [JOK

38 n n
1o TeMe "XUMUYECKUE peakiuu https://m.edsoo.ru/c161eb85

39 KonrponsHas pabora o reme Bu6muotexa [JOK
"Xumuueckue peaxiuu" https://m.edsoo.ru/a8a0a930
[TonoskeHre HEMETAJIOB B
[Teproauaeckoii cuCTeMe XMMHYSCKHUX

40 anemenToB JI. . MenaeneeBa u bubmorexa HOK

T A https://m.edsoo.ru/8ca2dcad
OCOOCHHOCTH CTPOCHUS UX aTOMOB.
®du3nyecKkue CBOMCTBA HEMETAJIJIOB
AmoTponus HEMETAILIOB (Ha pUMepe
41 KHCJIOpoJia, cepbl, hocdopa u bubmmorexa [IOK
pO/a, CEPEL, P https://m.edsoo.ru/ef92c91c
yriiepoa)

42 Bonopona: nonydyenue, pusndeckue u bubmmnoreka HOK
XUMHUYECKHE CBOMCTBA. ['napuabl https://m.edsoo.ru/0aa8f613
["aymoreHsl: HAXOXKICHHUE B IPUPOJIC,

43 CTIIOCOOBI OTYYCHUs, PU3NIECKUE H brbmmorexa LTOK

v L https://m.eds00.ru/4e223795
XHMHYECKHE CBOMCTBA
lNanorenoBonopoasl. Baxxnenmue
44 KHCJIOPOACOepIKaIINe COSTHHEHUS bubmorexa [JOK
poACOAEpalt s https://m.edso0.ru/6b3255e6
rajoreHoOB
JlabopaTopHble 1 IPOMBIIIIICHHBIE
CIOCOOBI MOJTYYEHHS TaOr€HOB. bubmuoreka [IOK

45
[IpuMeHeHne ranoreHoB 1 ux https://m.edsoo.ru/6971aca4
COCTUHEHUN

46 [TpakTuueckas paborta Ne 4. Pemenne bubmmoreka [JOK
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SKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME
"T"anoreun!"

https://m.edsoo.ru/8b26fecd

Kucnopon: naboparopHsie u
IMPOMBIIIJICHHBIC CHOCO6LI MMOJIy4CHHA,

bu6nmoreka IIOK

47
(du3nUecCKre U XUMHUIECKIE CBOHCTBRA. https://m.edsoo.ru/c8abc36a
O30H. [IpumeHeHe KUCI0poia U 030HA

bubnuoreka [{OK
48 Okc epOoKC
KCHARL H TIEPORCHART https://m.edsoo.ru/5¢8816a0
49 Pemenue 3aa4 pa3IuyHbIX TUIIOB bubmorexa [IOK
Aatp https://m.edsoo.ru/2b6dsbab
Cepa: Hax0KJIE€HUE B IPUPOJIE,
50 CH§CO6H MIOJTyYCHUS ¢I))H3I1)4qec1<ne " bubmorexa OK
b L https://m.edsoo.ru/46afael6
XUMUYECKHE CBOMCTBA
bu6mmoreka IIOK
51 CepoBoaopo, ¢
POBOJIOPOA, CYMbGHAEI https://m.edso0.ru/7¢875999
Kucnopoxaconepkamue coe qHHEHUS
52 cepul gCO6€HHF())CTI/I CBOWCTB CEpHOI bubmorexa HOK
pEL- p https://m.edsoo.ru/8cfa2548
KHCJIOTBI
ITpakTuyeckas pabora Ne 5. Pemenue

53 9KCIIEPUMEHTANIBHBIX 3a7a4 110 TEME bubmorexa LIOK

" P ) il https://m.edsoo.ru/Oafb05e4
Cepa u e€ coenHEHUsI
A30T: HaX0X/IeHUE B TIPUPO/IE,

54 CHOocoObI MOMy4YeHUs, PU3NIECKUE U bubmmoreka [JOK
XAMUYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPHUIBI
Kucnopoacoaepskaiiue coequHEHHS

P P . . bubnuotexa [JOK

55 azora. OCOOEHHOCTH CBOMCTB a30THOM

KHCJIOTBI

https://m.edsoo.ru/e2965afe
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[IpumeHneHue a30Ta U €ro COEIMHEHUM.

bubnunoreka LIOK

56
ABOTHBIC yIOOpEHHS https://m.eds00.ru/129f5059
docdop: HaXOKACHUE B IPUPO/IE,

57 CHOCOOBI TOMy4YeHUS, PU3NIECKUE U bubnmnoreka HOK
XUMHYECKHEe CBOMCTBA. Docduabl u https://m.edsoo.ru/9a6b43ec
bochun
Oxkcuanl dhocdopa,

58 (1)00(1)?) c(ci)) e(bmz ue Kkucinotel. Conn bubmmorexa [JOK

p ZU[ prratl ’ https://m.edsoo.ru/c7a2d429
bochopHOIT KHCTOTHI

59 [Tpumenenue dhocdopa u ero bubmmoreka [JOK
coequHeHmnil. @ocopHbie y1oOpeHHs https://m.edsoo.ru/a218070a
[IpaxTuueckas padora Ne 6. Pemenue

bubnunoreka LIOK
60 IKCIEPUMEHTAIBHBIX 337124 110 TeMe
https://m.eds00.ru/8175ac3f
"A30T 1 pochop u ux coenuHeHUs"
Yriepos: HaxoKJIeHUE B PUPOJIC,

61 AJUIOTPOITHBIE MOIU(PUKALIHH; bubmuoteka [IOK
(bu3MYecKre U XUMUYECKHUE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHNE
Oxcup yriaepoaa(ll), oxcu

62 e I:)y;(l\s) . (OJI)LHaﬂ Kf/[ICJ'IOTa u eé brbmmorexa [JOK
yHIepon - YT https://m.edsoo.ru/dba58adf
cou

63 Pemenwue 3a1a4 pa3TuIHBIX THIIOB bubmmorexa [IOK

A&P https://m.eds00.ru/6029b609
Kpemuuii: Haxox1eHue B MPUPOJIE,
64 cr?oco6r,1 0TI elfm (i)I/I3I/IEe(F:)KIfC " bubmmorexa LIOK
yi L https://m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxcun xpemuawusi(1V), kpeMHueBas bubmuorexa [{OK

KHCJIOTa, CUJIMKAThI

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



https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1

IIpuMeHeHne KpeMHUS U €T0

bu6nmoreka [IOK

66 coenuHeHui. CTEKII0, €To MoJyYeHue, https://m.edso0.ru/393cdac0
BUJBI CTEKJIA https://m.edsoo.ru/5823cefb
67 Pemenne 3a1a4 pa3iMnyHbIX THIIOB buGnuorexa [IOK
ladp https://m.eds00.ru/b624£801
68 Cucremaru3anus U 0000IICHUE 3HAHUN bubnuorexa [{OK
o TeMme "HemeTasiabr" https://m.edso0.ru/6e864db5
69 KoHntposbHas paboTta 1mo Teme bubnnoreka [JOK
"Hemeramnbr" https://m.edsoo.ru/d0484c76
ITonoxeHne MeTaII0B B
70 [leproauueckoil cucTeMe XUMHYECKUX bubmorexa HOK
pHOA https://m.edsoo.ru/2b7e9510
DJIEMEHTOB.
7 Oco0eHHOCTH CTPOCHUS IEKTPOHHBIX bubmmorexa [JOK
000JI0YEK aTOMOB METAJLIIOB https://m.edso0.ru/9839c16c¢
OO6mume guznueckre CBOMCTBA
72 MeTauIoB. [IpuMeHeHe METAILIOB B bubnmorexa [JOK
- 1P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MeTauioB. Kopposust bubnnorexa [JOK
METaJIOB https://m.edsoo.ru/42b872e3
74 Pemenue 3amay pa3InuHBIX THIIOB bubnnorexa [IOK
atp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUUECKUIN P HAIPSOKEHUI
75 MCTMEOB O6mue cnopcolgm H(I))n €HUS bubmorexa TIOK
- oot yi https://m.eds00.ru/94eb377a
METAIUIOB
OO6mras xapakreprucTuka metayion |A-
76 rpynumsl [lepruogudeckoi cucTemsl bu6muoreka [JOK

XUMUYECKUX IeMEHTOB. Hatpuii u
KaJIMii: moiydeHue, pusnueckue u

https://m.edsoo.ru/e12c26b3
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XHUMHUYCCKUC CBOﬁCTBa, IIPUMCHCHUC
IIPOCTHIX BECIICCTB U UX COG,Z[I/IHCHI/Iﬁ

Oo6mas xapakrepuctuka metamioB [1A-
rpynusl Ileppoaudyeckoi cucTeMsl
XMMHYECKUX IJIEMEHTOB. Maruui u

bubnunoreka LIOK

77
KaJIbIMIA: IOJy4YeHue, pusnueckue u https://m.edso0o.ru/7c3e49c0
XMMHUYECKHE CBOICTBA, TPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAMHEHUN

78 JKEcTKOCTh BOMIBI U CITOCOOBI €€ bubmuoreka [IOK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9

79 AnroMuHui: nony4yenue, GusndeckKue u bubnuorexa [IOK
XMMHUYECKHUE CBOMCTBA, MPUMEHEHUE https://m.edsoo.ru/0e79b266
AMdoTepHbIE CBOMCTBA OKCHIA U

80 TUAPOKCH]IA AJIFOMUHUS, bu6mmoreka IIOK
TUAPOKCOKOMIUIEKCHI aJTFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemenue 3amay pa3nuvHBIX TUIIOB
IIpakTruyeckas pabora Ne 7. Pemenue

82 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubmmorexa [JOK

3 g https://m.edsoo.ru/27a4af43

"Mertasuisl TJIaBHBIX OATPYIIT"
OO1mas xapakTepucTUKa METaIOB

83 no0ouHbIX noarpymm (b-rpymm) bubnuorexa [IOK
[Teproanueckoit CUCTEMBbI XUMHUYECKHUX https://m.eds00.ru/610d7431
AJIEMEHTOB
duznueckrue 1 XMMUUYECKHE CBOMCTBA

84 XpoMa U €ro COeIUHEHUN, HX bubmmorexa TIOK

P ’ https://m.edsoo.ru/9911bef3

MIPUMEHEHNE

85 Baxxneiimume coeqHEHUsT MapTaHIia. but6mmoreka [IOK



https://m.edsoo.ru/7c3e49c0
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IlepmaHranar xanus, ero
OKHCJINTENIbHBIE CBOWCTBA

https://m.eds00.ru/039d69c8

duznueckre 1 XUMUYECKHE CBOMCTBA

86 JKenes3a u ero coeuHeHui. [lomydenue bubmorexa LOK
& ) yi https://m.edso0o.ru/1b7f8741
Y IPUMEHEHHE CIIJIaBOB Kelie3a
du3nvecKkue U XUMUYECKHE CBOMCTBA
87 MEJIH M €€ COeTMHCHUM, X bubmorexa [IOK
A s ’ https://m.eds00.ru/2bc0f954
MIPUMCHCHUE
dusnyeckre 1 XMMUUYECKHE CBOMCTBA
88 IIMHKA ¥ €r0 COSIUHEHUH, UX bubnunoreka LIOK
npuMeHeHue. [ 'uapoKCOKOMIUIEKChI https://m.edsoo.ru/b1f2beal
IIMHKA
[IpakTuueckas pabora Ne 8. Pemenue
89 AKCIICPUMEHTAIIbHBIX 337124 110 TEME bubmorexa LOK
" P 8 " https://m.edso00.ru/a6e352ea
MerTainbl TOOOYHBIX MOATPYIII
90 Pemenue 3aga4 pa3aMyHbBIX TUTIOB bubmorexa [IOK
adp https://m.edso0.ru/a8b83d83
O06o001eHre U CHCTEMaTH3aIIHS
91 HM3Y4YEHHOTO MaTepualia mo TemMe bubmorexa LOK
" Y " P https://m.edso0.ru/e91fe975
MeTtamnnsl
92 KonTponbhas pabota no teme bubmuoreka [IOK
"Mertambr" https://m.edsoo.ru/83f63ea3
93 Poabs xumuu B obecrieueHUN bubmuoreka [{OK
YCTOMYMBOIO Pa3BUTHS YEIOBEYECTBA. https://m.edso0.ru/9ebff2fd
94 [TonsTHE 0 HAYYHBIX METOAAX bu6muoreka [JOK
HUCCJIEJIOBAHUS BEILIECTB https://m.edso0.ru/080fe1f0
95 Hayunsble mpuHIKIIBI OpraHu3anuu bubnmoreka [JOK

XUMHYECCKOT'O IMTPOU3BOJACTBA.

https://m.edsoo.ru/2e45a44f
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[TpoMbIeHHbIe CTIOCOOBI TOTYYCHHS
BaXKHEHIIINX BEIIECTB

96 [IpomexxyTouHas aTTecTaius 1 bubmmorexa [JOK
POMENyT . https://m.eds00.ru/9f11bf51
XUMHYECKOE 3arps3HEHNE
97 OKpY>Karollel Cpe/ibl U ero 1 bubmmoreka [JOK
MOCTEACTBUSA. XUMUS U 30POBbE https://m.edso0.ru/a6552721
yesoBeka. JIekapcTBEHHBIC CpeICTBA
98 Xumust nuiy. Pojib XumMuu B 1 bubnuoreka [{OK
o0ecrieueHNY MUIIEeBON 0€30MMaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u mapdromMepHbie 1 bubnnoreka [JOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMHs B CTpOUTENLCTBE. BaskHelmue
100 CTPOUTENbHBIE U KOHCTPYKIITMOHHBIE 1 brbmmorexa LIOK
p PyKHl https://m.eds00.ru/61e69003
MaTepuaibl
XuMHS B CETbCKOM XO3SMCTBE.
101 Oprannyeckue 1 MUHEPAIbHBIC 1 bubmorexa LOK
p p https://m.edsoo.ru/fd39587d
ynoOpeHust
102 Cucremaru3zanusi 1 0000IICHUE 3HAHUIA 1 bubnuoreka [{OK
10 TEME https://m.edso0.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Kysuenora H. E., I'apa H. H. , Tutoa 1. M. Xumus:10 kiacc: Y4ueOHUK 1)1 yHamuxcs 0011eo0pa3oBaTebHbIX

yupexaeHui (MpopuiIbHbIM YPOBEHD)

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HaconoBa A.E. Xumus B Tabimmmax. 8—11 kiaccel. CripaBodHoe mocodue

Wcrounuk: https://rosuchebnik.ru/material/khimiya-pourochnye-razrabotki-10-klass-bazovyy-uroven-metodicheskoe-po/

MU PPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://resh.edu.ru

https://m.edsoo.ru.









