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MNOSACHUTEJBbHAS 3AIIMCKA

Pabouas mporpamma o XMMHUHU Ha YPOBHE CpeHero oduiero oopasoBanus pazpadorana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-
@3 «O6 obpazoBanuu B Poccuiickoit ®enepanumny, TpeboBaHUNM K pe3yiabTaTaM OCBOCHHUs (efepalbHOW 00pa30BaTEIbHONW MPOrpaMMbl CPEAHErO
obmero obpazosanus(®OIl COO), npeacraBieHnbix B PenepanbHOM rocyaapcTBeHHOM obOpaszoBarenbHoM cranaapte COO, ¢ yuérom Konuenmmun
IpernoiaBaHust yueOHOro npeaMera «XuMus» B 00pa3oBaTelbHbIX opranuzanusax Poccuiickoit @eneparum, peain3yrolyux OCHOBHbIE 00pa30BaTeIbHbIE
IIPOrpaMMbl, U OCHOBHBIX IOJIOKeHUH «CTpareruu pa3BuUTHUs BocnuTaHus B Poccuiickoit @enepauuu Ha nepuof no 2025 roma» (Pacnopspkenue
[TpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

XuMUS Ha YPOBHE YrIIyOJIEHHOTO U3YUYECHHUS 3aHUMAET B)KHOE MECTO B CUCTEME €CTECTBEHHO-HAYYHOT0 oOpa3oBanus yyamuxcs 10—11 kiaccos.
N3yuenue npeamera, peainzyemMoe B yCIOBUAX TU(GEpeHIIMPOBAaHHOTO, MPOPUILHOTO 00YUYEHUS, TPU3BAHO O0ECIIEYUTh 0011e00pa30BaTeIIbHYI0 U
OO0IIEKYJIBTYPHYIO OATOTOBKY BBIITYCKHUKOB IIKOJIbI, HEOOXOAUMYIO AJIS aJalTalluy UX K OBICTPO MEHSIOIUMCS YCIOBUSM JKU3HU B COLIMYME, a TAKIKE
IS TIPOJIOJKEHUST O0YyUYECHHS B OPTaHU3AIMAX PO(PECCHOHATBHOTO 00pa30BaHusl, B KOTOPBIX XUMHSI SIBJISICTCS OJJTHOW M3 TIPUOPUTETHBIX TUCIIUILTUH.

B nporpamme nmo xumMM Ha3zHaueHHE MpeaMeTra «XUMUS» MOoJydaeT MOAPOOHYI0 MHTEPHIPETALHI0 B COOTBETCTBUU C OCHOBOIIOJIArAIOLIUMHU
nonoxkeHuaMu ®I'OC COO o B3auMOOOYCIIOBIECHHOCTH II€JieH, COAEpXaHMs, Pe3yJbTaToB OO0y4YeHUs M TpeOOBaHMN K YPOBHIO IOJATOTOBKU
BBIITYCKHUKOB. CBUJETEIHCTBOM TOMY SIBJISIIOTCS CJIEAYIOIINE BBIITOJIHAEMbIE IIPOrPAMMON IO XUMUU (PYHKIIMU:

MH(POPMAIIMOHHO-METOIUYECKasl, pealIn3alus KOTOPOi 00ecreunBaeT MmojrydeHle MpeICTaBISHHs O EJsX, COJAepKaHNH, OOIIEeH cTpaTeruu o0y4YeHHs,
BOCIIUTAHMS U Pa3BUTHUS 00YYAIOLIUXCS CPEACTBAMH MPEIMETa, U3y4aeMOro B paMKaxX KOHKPETHOTO IPOQHIIs;

OpraHMU3allMOHHO-TIJIAHUPYIOIIAsi, KOTOpas IMpeAycCMaTpUBAeT OIpEAEJeHUE: NPUHIUIOB CTPYKTYPUPOBAHUS M IOCJIEIOBATEIbHOCTH HU3YyYEHUs
yueOHOro MaTepualla, KOJIMYECTBEHHBIX U KaueCTBEHHBIX €r0 XapaKTEPHCTHUK; MOAXO0J0B K (POPMHPOBAHUIO COAEPIKATEIBHOM OCHOBBI KOHTPOJIS U
OLIEHKH 00pa30oBaTeIbHBIX JOCTIKEHUH 00yUJalONIMXCsl B paMKaX UTOTOBOM aTTeCTallny B (POpMe EAHMHOTO rOCYIapCTBEHHOTO IK3aMEeHa M0 XHUMHUHU.

ITporpamma asst yrimyOnEHHOTO HU3YUYEHUS] XUMHHU:

YCTaHABIIMBA€T MHBAapUAHTHOE IMPEAMETHOE COJAEpKaHME, O0O0sA3aTeIbHOE IS H3Y4YEHHS B paMKax OTAEIbHBIX MNpoQuiel, NpeaycMaTpuBaeT
pacripeielieHue U CTPYKTYPUPOBAaHHUE €ro MO KjaccaM, OCHOBHBIM COJIepKaTeIbHBIM JIMHUAM/pa3iesaM Kypca;

na€T MpUMEPHOE paclpe/iesieHne yueOHOr0 BpeMEHH, PEKOMEHIyEeMOTI'0 JJIsl U3Y4YE€HHUS OT/AETIbHBIX TEM;

npeularaeT MpUMEPHYIO TMOCJIEA0BAaTEIbHOCTh HM3YyYeHHMsl Y4eOHOro marepuaiga ¢ Y4ETOM JIOTUKM MOCTPOEHHsI Kypca, BHYTPHUIIPEIMETHBIX W
MEKIPEIMETHBIX CBA3EH;

NaéT METOJMYECKYI0 HHTEpIPETAIMIO 1eNiel U 3a/1a4 U3y4eHHs IpeMeTa Ha YIiayOoJIEHHOM YpPOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oduiero oOpa3zoBaHus, COJIEPIKATENbHON XapaKTEPUCTUKU IIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHSI OCHOBHOH 00pa3oBaTelbHOM MpOrpamMmbl
cpeaHero oOmero oopazoBaHMs (JIMYHOCTHBIX, METANpeAMETHBIX, MPEIMETHBIX), a TaKKe C y4ETOM OCHOBHBIX BHJIOB Y4e€OHO-IIO3HABATENIbHBIX
JENUCTBUM 00YYaIoMEerocs Mo OCBOCHHUIO COICPIKAHUS MPEaMETa.

ITo BceM Ha3BaHHBIM MO3UIMAM B IPOTrpaMMe MO XUMHHU MPETyCMOTPEHA MPEEMCTBEHHOCTh C 00YYEHHEM XUMUU Ha YPOBHE OCHOBHOT'O OOIIET0
oOpa3oBaHusl. 3a MpeeIaMHi YCTAaHOBJICHHON MpOorpaMMoi o XMMHH 00s13aTeNIbHOM (MHBapUAHTHOM) COCTaBIISIONIeH coepkaHus yueOHOro mpeiMeTa
«Xumus» ocTa€rcss BO3MOXKHOCTb BBIOOpa €ro BapHAaTUBHOM COCTABIISIOLICH, KOTOpas MOJDKHA ONPEIENSAThCS B COOTBETCTBHM C HaIpaBICHUEM
KOHKpETHOro mpoduis o0yueHus.

B cootBerctBuM ¢ koHUentyansHbIMU NojoxkeHUAMU PI'OC COO o Ha3HAYeHUH MpPEIMETOB 0a30BOT0 M YriyOJIEHHOrO YpOBHEH B cucTeme
g depeHIIMPOBAaHHOTO 00YUYEeHHsI Ha YPOBHE CpeHEro oOuiero o0pa3oBaHusl XMMHsI Ha YPOBHE YIIIyOJIEHHOTO U3yU€HHUsl HAIIPaBJIEH HA pealn3aliuio
MIPEEMCTBEHHOCTH C TOCJIEAYIOIIUM 3TarloM IOJy4YeHHs] XMMHUYECKOro O0Opa30BaHUS B paMKaxX HM3Y4YEeHHs CIEUAIbHBIX €CTECTBEHHO-HAYYHBIX M



XMMHYECKMX AMCLUUIUIMH B BY3aX W OpraHM3alUsX cpelHero mnpodeccrnoHalibHOTO oOpa3oBaHus. B 3Toil cBsi3u u3yueHue mpenmera «XUMUSD»
OPHEHTUPOBAHO TPEHMYIIECTBEHHO HA paCUIMpEHHE U YIIIyOJeHHE TEOPETHYECKOW M MPAKTUYECKOH MOArOTOBKH OOYyYaroIuXcs, BBHIOPABIINX
onpeaenéHHplii mpoduns oOydeHUs, B TOM YHCIE C IEPCHEKTUBOI IMOCIEAYIOMEro MOJyYeHUsS XHUMHYECKOro oOpa3oBaHHUs B OPraHU3alMAX
npodeccuoHanbHoro odpaszoBanus. Hapsnay c stum, B cBere TpeboBanuiit ®I'OC COO k 1utaHupyeMbIM pe3yiabTaTaM OCBOCHHUs (eaeparbHON
00pa30BaTeNnbHOM MPOrpaMMbI CpeAHEro 001Iero o0pa3oBaHus U3ydyeHUE MpeaMeTa «XUMHUs OPUEHTHPOBAHO TAK)KE Ha pEIICHUE 3a/]a4 BOCIUTAHUS U
COILIMAJIFHOTO Pa3BUTHA OOydYaromuxcs, Ha (OPMHUPOBAHKUE Yy HUX OOIIECHMHTEUICKTYalIbHBIX YMEHHUH, yMEHUI panuoHaIu3aluu y4yeOHOro Tpyna U
0000MIEHHBIX CTIOCOOOB AEATEILHOCTH, UMEIOIIUX MEKIUCIUILIMHAPHBIN, HAIIPEIMETHBIA XapakTep.

CocTraBisromuMu npeaMeTa « XUMHUs» Ha yPOBHE YIITyOIEHHOTO N3YYEHUS SIBIISIIOTCS YIITyOn€HHbIe Kypehl — «Oprannyeckast Xxumusi» u «O0ras
U Heopranuyeckas xumus». [Ipu onpeaeneHun NoaxoA0B K 0OTOOPY M CTPYKTYPHON OpraHU3alluu COJAEPKAaHUS 3TUX KypCOB B MPOTrpaMMe 10 XUMHHU 3a
ocHoBy npuHATHI nojioxkeHust DI'OC COO o paznuuusix 6a30BOro U yriayoJaéHHOTO ypOBHEH U3ydeHHUS MPeaMeETa.

OcHoBy cozaepxanust KypcoB «Opranndeckas xumusi» 1 «OO011asi 1 HeopraHM4eckasi XMMHsD» COCTABJIIET COBOKYITHOCTh IIPEIMETHBIX 3HAHUN U
YMEHHI, OTHOCSIIMXCSA K 0a30BOMY YpPOBHIO H3y4YeHHUs IpeaMeTa. JTa cHUCTeMa 3HAHUU MOJy4yaeT ONpPENe€HHOE TEOPETUYECKOE OTOIHEHHE,
MO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBIINI 00bEM (hakTomornueckoro marepuaia. Tak, Ha yriryOJEHHOM YpOBHE M3YYEHUS MpEIMeETa
o0ecrnieueHa BO3MOKHOCTh 3HAYUTENLHOTO YBEIMYEHUS 00bEMa 3HAHUIM 0 XUMHYECKHX 3JIEMEHTaX U CBOMCTBAX UX COSAMHEHUN Ha OCHOBE PaCIIUPEHUS
Y yIITyOJICHHsSI TIPEACTABICHUH O CTPOCHUH BEIIECTBA, XUMUIECKOH CBS3M U 3aKOHOMEPHOCTSIX MPOTEKAHMSI PEAKLUi, PaCCMaTPUBAEMBIX C TOUKH 3PCHHUS
XUMHYECKON KWHETHKU U TepMoJIuHaMuku. M3ydenue nepuoanyeckoro 3akoHa u [leproandeckoil CUCTEMbl XUMUYECKUX SJIEMEHTOB 0a3upyeTcst Ha
COBPEMEHHBIX KBAaHTOBOMEXAHWYECKHUX IPEICTABICHUSIX O CTPOCHUHM aToMa. XHWMHYECKas CBS3b OOBSCHSACTCS C TOYKH 3PEHHUS SHEPreTHYECKHX
M3MEHEHUHN mpu €€ 00pa30BaHUU M PAa3pPYILICHUHU, a TAKKE C TOUKH 3PEHHS MEXaHU3MOB €€ oOpazoBaHus. M3ydeHue THUIOB PEaKIHMil JOMOJHSAETCS
(dbopMHpOBaHKEM TIPEICTABICHUH 00 AMEKTPOXUMHUYECKHX MPOIIeccax U 3JIEKTPOIU3E PacIlsIaBOB U PACTBOPOB BelIecTB. B Kypce opraHn4eckoil Xumun
IIPU PaCCMOTPEHHH PEAKIIMOHHON CITOCOOHOCTH COETMHEHUH yesieTcsi 0c000e BHUMaHME BOIIPOcaM 00 3JIEKTPOHHBIX 3(dekTax, 0 B3aMMHOM BIUSHUU
aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX peaklui.

Ocoboe 3HaueHue UMEET TO, YTO Ha COZIepKaHNEe KypCOB XUMUM YIIIyOJIEHHOTO YPOBHS U3YUEHUS IS KJIACCOB OIpeIeIEHHOTO MPpOoduiIst (TJIaBHBIM
00pa30oM Ha UX CTPYKTYpPY U XapakTep JOMOJIHEHUHN K 00IIel cucTeMe NPeMETHBIX 3HAHUI) OKa3bIBaOT BIMSHUE CMEXHbIE TpeaAMEThI. Tak, Hanpumep,
B COJIEpKaHUU TpeAMeTa JUIs KJIACCOB XUMHUKO-(PHU3HUEcKoro npoduis 60iblioe 3HaueHue OyayT UMETh 3JIEMEHThl y4eOHOro marepuaia mo ooOriein
xumud. [Ipu u3yueHun npeamera B JaHHOM ciydyae akIeHT OyJIeT c/iejaH Ha OOIHOCTh METO/I0B [TO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMUU U B
¢u3nKe: aTOMHO-MOJIEKYJSpHasi Teopus (MOJEKyJspHas TeopHs B (HU3UKE), 3aKOHBI COXPAHEHHUS MacChl U JHEPrHH, 3aKOHBl TEPMOJIUHAMUKH,
ANEKTPOJIN3A, IPEICTABICHHS O CTPOCHUH BELIECTB U IPYTOe.

B 10 e BpeMs B colepKaHUU MpeaMeTa JJs KJIACCOB XMMHMKO-OMOIOrHYecKoro mpoguis OoNbIIMK yaAeabHbIN Bec OyJeT UMETh OpraHuyecKas
xumus. B aToM ciydae mpenocTaBisieTcsl BO3MOXKHOCTH JUIsl Oojiee OOCTOATEIBHOTO PACCMOTPEHUS XUMHYECKONW OpraHM3alluy KIETKH Kak
OMOJIOTUYECKOI CHCTEMBI, B COCTaB KOTOPOU BXOJAT, K MPUMEPY, TaKHE CTPYKTYPHbIE KOMIOHEHTHI, KaK JMIMUIbI, OCNKH, YIII€BO/AbI, HYKJIEHHOBbIE
KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHHA O cocTaBe M CBOMCTBaxX MpeACTaBUTENEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BEIECTB CIY:KaT OCHOBOW MAJis
M3YUYEHHs! CYITHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUS, TUIIIEBAPCHHUSL.

B nitane ¢dopMupoBaHusi OCHOB HAy4YHOT'O MHUPOBO33PEHHUS, OCBOCHHS OOIIEHAYUYHbIX METOJOB MMO3HAHUS U OMbITA MPAKTUYECKOTO MPUMEHEHHUS
HAyYHBIX 3HAHUN U3y4eHHE npeaMera «XUMHUS» Ha yrIIyOnéHHOM YpOBHE OCHOBAHO
Ha MEXIPEIMETHBIX CBSI3AX C Y4eOHbIMM NpeIMeTamMH, BXOISIIMMH B COCTaB MpeAMETHbIX oOnactell «EcTecTBEHHO-HayuyHbIE IPEIMETHI»,
«MatemaTka U nHpopMaTHKa» U «Pycckuii S3bIK U TUTEpATYPay.



[Ipu n3yyenun yaeOHOTrO peaMera «XuMus» Ha yriayOJIEHHOM YpOBHE TakKe, KaKk Ha YPOBHE OCHOBHOTO U CPEIHEro o0Iero oopa3oBanus (Ha
0a30BOM YpOBHE), 3a7aueii MepBOCTENICHHON 3HAYMMOCTH SIBJIICTCS (JOPMHUPOBAHUE OCHOB HAYKH XUMHUH KaK 00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHMUS,
MIPAKTUYECKON JEATEIIbHOCTH YeIOBEeKa M OJJHOTO M3 KOMIIOHEHTOB MUPOBOH KyJbTYphl. Pemienue 3Toil 3a1auu Ha yriiyOIE€HHOM ypOBHE H3YuUeHHs
IIpeMeTa NpeAroaraeT pealn3aluio TakuX Leel, Kak:

(dbopMupOBaHUE MIPEICTABICHHI: O MaTepUaIbHOM €UHCTBE MHPA, 3aKOHOMEPHOCTAX U TIO3HABAEMOCTH SIBJICHUM MPUPOIbI, O MECTE XUMHUU B CUCTEME
€CTECTBEHHBIX HayK U €€ BeIylIel poir B 00eCIIeueHIH YCTOMUYMBOTO Pa3BUTHS YEJIOBEUECTBA: B PEIICHUH IPOOIIEM IKOJIIOTHIECKOH, SHEPreTHUECKON
U TUIIEeBOH OE30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUM HOBBIX MAaTEpHUajOB, HOBBIX MCTOYHHKOB DHEPIUH, B 00ECIEUEHUU PAIOHAIBHOIO
MIPUPOJIOTIONB30BaHUSA, B (POPMUPOBAHUN MUPOBO33PEHHS U 00Tl KyJIbTYphl Y€JIOBEKa, a TAKKE SKOJIOTMYECKH 0OOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOJHOM CpeeE;
OCBOGHHUE CHUCTEMBbl 3HAHUH, JISKALUUX B OCHOBE XMMHUYECKON COCTABJIAIOIICH €CTeCTBEHHO-HAYYHOW KapTHHBI MHUpa: (PyHIaMEHTaIbHBIX MOHSTHIH,
3aKOHOB M TEOPUM XHMHHU, COBPEMEHHBIX MPEACTABIECHUN O CTPOEHUHU BELIECTBA HA pPa3HBIX YPOBHSAX — AaTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HaJMOJIEKYJIIPHOM, O TEPMOAMHAMUYECKUX M KUHETHYECKHUX 3aKOHOMEPHOCTSAX MPOTEKAHHMS XUMUYECKHX PEAaKIUH, O XMMHYECKOM PaBHOBECUHU,
pacTBOpax M AUCHEPCHBIX CUCTEMaX, 00 OOIMX HAYYHBIX MPUHIIUIAX XUMHUECKOTO MTPOU3BOJICTBA;
(dbopMupoBaHue y 00y4arIIUXCsl OCO3HAHHOTO MTOHUMAaHUsI BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMUYECKUX 3HAHUU AJI OOBSICHEHHS KJIIOUEBBIX UIACH U
npoOJIeM COBPEMEHHOW XWUMHH, JUIsi OOBSCHEHHS M TPOTHO3HPOBAHUS SIBICHHHA, UMEIONIMX €CTECTBEHHO-HAYYHYIO MPHUPOY; TPAMOTHOTO PEUICHHUS
npo0yieM, CBSI3aHHBIX C XHMMHEW, MPOTHO3WPOBAHHUSA, aHAIM3a M OICHKU C MO3UIUN DKOJOTUYECKOW OE30MacHOCTH MOCIEACTBUI OBITOBON H
IIPOM3BOJICTBEHHON JIEATENbHOCTH YEJIOBEKA, CBA3aHHON C XUMUYECKUM IIPOU3BOJICTBOM, UCIIOJIb30BAHUEM U IEpepabOTKOM BEIECTB;
yriayOieHre MpeCTaBICHU O HAay4YHBIX METOAaX MO3HaHMs, HEOOXOIMMBIX ISl MPUOOpPETeHHS YMEHHIl OpPHEHTHPOBATHCS B MHpE BEIIECTB U
OOBSICHEHUS] XUMHUECKUX SBJICHUH, UMEIOIINX MECTO B TIPUPOJIE, B MPAKTHUECKON JAESITEIHHOCTH U TIOBCEIHEBHON YKHU3HH.

B mane peanu3anuu nepBOOYEpEHBIX BOCHUTATENBbHBIX M PAa3BUBAIOMIMX (YHKLIMH IIETOCTHOW CHUCTEMBI CpPEIHEro o0Iero o0pa3oBaHMs IMpH
W3Y4YEHUH IpeMeTa «XUMHUs» Ha YIiyOIEHHOM ypOoBHE 0COOYIO aKTyaJIbHOCTh IPHUOOPETAIOT TaKUeE 1IeNIN U 33a4uu, KakK:
BOCIIUTaHHE YOSKJIEHHOCTH B TO3HABAEMOCTH SIBICHUI TPUPOJIBI, YBAXKEHHUS K MPOIIECCY TBOPYECTBA B OOJIACTH TEOPETHYECKHX U MPHUKIATHBIX
UCCIIEIOBaHUM B XUMUH, (POPMUPOBAHUE MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;
pa3BUTHE MOTHMBALIMM K OOYYEHHUIO M TO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAaMOBOCHHMTAHUIO HA OCHOBE YCBOEHHUS OOIIEYEeIOBEYECKUX
IIEHHOCTEH;
pa3BUTHE MO3HABATEIbHBIX HMHTEPECOB, MHTEIIEKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH oOywaromuxcs, (GOpMHpPOBaHHE Y HHUX CO3HATEJIBHOTO
OTHOIIEHHS K CaMOO0Opa30BaHUIO U HEMPEPhIBHOMY OOpa30BaHMIO KaK YCJIOBMIO YCIEUIHOW NpodeccHOHaIbHONM M OOLIECTBEHHOM IESITENbHOCTH,
OTBETCTBEHHOI'0 OTHOIIEHHS K CBOEMY 37I0POBBIO U MOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;
(dbopMHpOBaHHE YMEHHMI U HABBIKOB Pa3yMHOTO MPUPOJIONOIb30BAHUS, PAa3BUTHE HKOJIOTMUYECKON KYyJIbTYphl, TPHUOOpETEHHE OIbITa OOIIECTBEHHO-
II0JIE3HOM 3KOJIOTUYECKON JESATENBHOCTH.
OO6miee 9nco 4acoB, MPETYCMOTPEHHBIX TSI U3YUCHHUSI XUMUU Ha YIUTYOJICHHOM YPOBHE CpeAaHero ooimiero oopazoBanus, coctaBisier 204 gacos: B 10
knacce — 102 gaca (3 yaca B Henenio), B 11 kmacce — 102 gaca (3 gaca B Hezlemio).



COJAEPKAHUE ObYYEHUA

10 KJIACC
OPI'AHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKOl XUMMH.

[Ipenmer u 3HaUEHNE OPraHUYECKON XUMHH, IPEACTABICHNE O MHOTO00pa3Hy OPraHUYeCKUX COCTUHEHUH.

DJEeKTPOHHOE CTPOECHUE aTOMa YIJIepo/ia: OCHOBHOE U BO30YKIEHHOE COCTOSIHUA. BajleHTHbIE BOBMOKHOCTH aToMa yriepojaa. XUMU4ecKas CBsI3b
B OPraHMYECKHX COCTUHEHUSAX. THUIbl THOPUIN3AMKM aTOMHBIX OpOHTanel yriepoga. MexaHn3Mbl 00Opa3oBaHMs KOBAJCHTHOH CBsI3U (OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN). THIIBI IEpeKPHIBAHKS aTOMHBIX OpOHTaliel, 6- U T-cBsi3u. OIMHApHAs, IBOWHAS M TpOorHas CBsA3b. CIocoObI pa3phiBa CBs3EH
B MOJIEKYJIaX OpraHu4eckux Beuiects. [loHsATHE 0 CBOOOIHOM pajguKaie, Hykieopuie U 3JIeKTpoduie.

Teopust crpoeHusi opranuyeckux coenuHeHuil A.M. ByTinepoBa M COBpEMEHHBIE IMPEICTaBICHUSI O CTPYKTYpE MOJIEKYJ. 3HaYCHHE TEOpUU
CTPOEHHUSI OPraHMYeCKUX COeqUHEeHuil. MomekymnspHble U CTpYKTypHble (GopMmyibl. CTpyKTypHble (OpMYJbl pPa3IUYHBIX BHUJIOB: pa3BEPHYTasd,
COKpaméHHas, ckeneTHas. M3omepus. Buabl nzomepuu: CTpYKTYpHas, MPOCTPAHCTBEHHAs. DIEKTPOHHBIE A(P(EKTH B MOJIEKYJIAX OPraHUYECKUX
COeIMHEHMH (MHAYKTUBHBIN U ME30MEPHBIN d3PPEKTHI).

[IpencraBnenne o KiIacCH(PHUKAIMKM OpPraHUYECKUX BemlecTB. lloHsATHE O (QyHKIMOHANBHOW Tpynmne. ['omomnorus. ['omonormueckue psiibl.
Cuctematnueckas HoMeHk1arypa opranuyeckux coeaunennit (IUPAC) u TpuBHanbHble Ha3BaHUS OTACIbHBIX MTPEICTABUTEINIEH.

OcobeHHocTH 1 Kilaccu(pUKanus OpraHudecKux peakuuid. OKUCIUTENTFHO-BOCCTAHOBUTENFHBIE PEAKIIUU B OPTaHUYECKONH XUMUH.

OKcliepUMEeHTaIbHbIE METOIbl U3YUYEHUs BEUIECTB M MX MPEBpAIlEHUI: 03HaKOMIIEHHE ¢ 00pa3llaMy OpraHUYeCKUX BELIECTB M MaTepuajlaMy Ha
UX OCHOBE, OIBITHI 110 IMPEBPAIICHNUIO OPIaHUYECKUX BEIIECTB IPU HarpeBaHuu (IUIaBiieHHE, OOYTJIMBaHUE U TOPEHHE), KOHCTPYHMPOBAHUE MOJIENeH
MOJIEKYJI OPraHUYECKHX BELIECTB.

YriaeBoaopoabl.

Ankanbl. 'oMonorndeckuii psij ankaHoB, oomas GopMyia, HOMEHKIATypa U U30Mepusi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJT
aNKaHOB, SP>-rHOPUAN3AINS ATOMHBIX OpOHTaei yrieposa, 6-cBsa3b. MU3MUecKue CBOMCTBA ATKAHOB.

XUMUYECKHUE CBOMCTBA QJKAaHOB: pEaKUMU 3aMEIIECHUs, HW30MEPU3ALMK, JACTUAPUPOBAHUA, LUKIM3ALUUM, [HUPOJIU3a, KPEKUHTa,
ropenus. [Ipeacrasinenue 0 MeXxaHU3Me peaKkIUi paIuKaIbHOTO 3aMEIICHUS.

Haxoxnaenue B npupoze. CriocoObl Mosy4eHHs U IPUMEHEHUE aJIKaHOB.

Huknoankansl. OOmast (opmyna, HOMeHKIaTypa U uzomepus. OCOOEHHOCTH CTPOEHHS M XMUMHMUYECKHX CBOMCTB MaiblX (LMKIIONPOIAH,
LUKJI00yTaH) U OOBIUYHBIX (LIMKJIONEHTaH, IUKJIOTeKCaH) UKI0aIKaHOB. CriocoObl MOMTyYeHHs U MPUMEHEHHUE IUKJIOAIKaHOB.

Anxensl. [oMonorndecknii psaj ankeHoB, 00mas (popMyia, HOMEHKIATypa. DIEKTPOHHOE U HPOCTPAHCTBEHHOE CTPOSHHE MONEKYJI aIKeHOB, Sp-
ruOpuau3aIyst aTOMHBIX opOUTaneit yriaeposa, 6- U t-cBsi3u. CTpyKTypHasi U reoMeTpudeckas (Iuc-TpaHc-) nzomepusi. Puznueckre CBONCTBA aJIKEHOB.
XHWMHMYECKHE CBOWCTBA: PEAKIMM NPHCOCIWHEHUs, 3aMELICHUs B O-TIOJIOKEHWE IMPHU JBOWHOW CBS3M, NMOJMMEpHU3alMM W OKHcieHHus. lIpaBuio
MapkoBHUKOBa. KauecTBEHHbIE peakIMy Ha JBOMHYIO CBA3b. CIIOCOOBI MONyYEHUS U TPUMEHEHHE alTKEHOB.

Anxaauensl. Knaccudukamus ankaaneHoB (CONpsDKEHHBIE, W30JIMPOBAHHbBIC, KyMyauposaHnusie). OCOOEHHOCTH 3IIEKTPOHHOTIO CTPOEHHUS H
XUMHUYECKHX CBOMCTB CONMPSKEHHBIX AUEHOB, 1,2- 1 1,4-npucoenunenue. [Tomumepuszarus conpspk€HHBIX AUeHOB. CriocoObl MOMyYeHHs U IPUMEHEHHE
AJIKaJJUEHOB.




Ankusbl. ['oMonorndyeckuii psi aJkuHOB, o0mas Gopmyiia, HOMEHKIIATypa U U30Mepusi. DIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI
QIIKMHOB, SP-TMOpUIM3aIlUsl aTOMHBIX opOuraneil yriepona. dusuveckne CBONCTBA aJKWHOB. XMMHUYECKUE CBOWCTBA: PEaKIMHU MPHCOSAHHCHUS,
IUMEpH3allMd U TpUMEpH3alMU, OKucieHus. KucioTHble CBOMCTBAa aJKMHOB, MMEIOLIMX KOHIEBYIO TPOMHYIO CBs3b. KauecTBeHHbIE peakuLuu Ha
TPOHYIO CB3b. CIOCOOBI MOTY4YEHNS U TPUMEHEHNE AIIKUHOB.

Apomarnyeckue yrieBoaopobl (apeHbl). ['omosormueckuil psii apeHoB, oOumias (Gopmynna, HOMEHKJIATypa M H30MepHs. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYNbl OeH3ona. Pu3nveckue CBOWCTBA apeHOB. XHMMHUYECKHE CBOWMCTBAa O€H30Jla M €ro TOMOJIOTOB: PEAKIHU
3aMelleHus] B OEH30JIbBHOM KOJIbILIE M YIJIEBOJOPOJHOM pajuKaie, PeaklUu NPUCOEIUHEHUs, OKUCIEHUEe roMosioroB Oenzousa. IlpeacraBnenue o0
OPHEHTHUPYIOIIEM JCHCTBUU 3aMECTUTENEH B OCH30JHHOM KOJIbLIE Ha MPUMEpE AIKUIbHBIX PaJUKaiIoB, KapOOKCHIIBHOW, THAPOKCHILHONW, aMHUHO- U
HUTPOTPYIIIbI, aTOMOB TanoreHoB. OcoOOEHHOCTH XUMHMUYECKUX CBOMCTB crtupoia. ITomumepuszanus cruposa. CrnocoObl MOSYyYeHHUS U IPUMEHEHHE
apOMAaTUYECKUX YIJIEBOJOPOIOB.

[Mpuponnsiii ra3. IlomyrHsle HedTsHbie Tazpl. HedTh m e€ mpoucxoxaenune. KaMeHHBIH yronb W MpPOIYKTHI ero mepepadoTku. CrocoOs
nepepadoTKU HEPTU: NePeroHKa, KpeKUHT (TEpPMUYECKHM, KaTaTUTUUECKUiT), pudopMHHT, uponu3. IIpoxykTsl nepepaboTku HePTH, UX IPUMEHEHHE B
IIPOMBIIIJIEHHOCTH U B OBITY.

I'eHeTHueckas cBsI3b MEXKAY pa3IMYHBIMU KJIaCCaMM YTJIEBOAOPO/IOB.

DNEeKTPOHHOE CTpOEHUE raJIoreHIIPOU3BOIHBIX YIJI€BOJIOPOIOB. Peakuuu 3aMelleHUs rajoreHa Ha
THJIPOKCOTPYIIILY, HUTPOTPYIIY, IMaHOTPYIILY, aMuHOrpyniy. JleficTBue Ha TaJOreHInpOU3BOAHBIE BOJHOIO M CIUPTOBOIO pacTBOpa IIEIOYH.
B3aumopeiicTBue quragoreHaJkaHoB ¢ MarHueM U IUHKOM. [IoHsATHE 0 MeTaI0OpraHuYecKuX CoelnHEeHusX. Vcnonp30Banne rajioreHnpon3BOAHbBIX
YIJIEBOIOPO/IOB B OBITY, TEXHUKE U IIPH CUHTE3€ OPIraHUYECKUX BEILECTB.

OKcliepUMEHTAIbHbIC METOJbl M3YYCHHs BEIIECTB W WX MPEBPAINEHUH: H3ydeHnEe (U3NYECKUX CBOWCTB YIIIEBOJIOPOIOB (PacTBOPUMOCTH),
KayeCTBEHHBIX DPEaKLUil yIJIeBOAOPOAOB pa3IMYHBIX KiaccoB (oOeclBeuMBaHHWE OpOMHON WM HMOAHOM BOJBI, pacTBOpa IE€pMaHTraHaTa Kajus,
B3alMO/ICIICTBUE alleTUIeHa C aMMHauHbIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOe OOHapyX eHHE YIJepoJa U BOAOPOJa B OpraHMYECKHX
BEIIECTBAX, MMOJy4eHHE ITHIIEHA U U3yUEHUE ero CBOWCTB, O3HaKOMIIeHHE ¢ KoyutekuuaMu «HedTe» u «Yronby», ¢ oOpasnamu miacTMacc, KayuyykoB U
PE3UHBI, MOJIETUPOBAHUE MOJIEKYJI YIIIEBOJOPOIOB U raJOr€HIPOU3BOAHBIX YIIIEBOI0PO/IOB.

Kucnopoacoaepxamme oprannyecKkie CoeINHEHUs.

[Ipenenbubie oqHOATOMHBIE cIUPTHI. CTpOEHUE MOJIEKYJT (Ha IpUMEpPe MeTaHoIa U dTaHoua). ['oMonorudeckuii psij, ooast popmyiia, u3oMepus,
HOMEHKJIaTypa U kinaccudukaius. Ouznyeckre cBONCTBA MpeAEIbHBIX OJHOATOMHBIX CHUPTOB. BOJOpOIHBIE CBSA3M MEXAYy MOJEKyJaMH CIHPTOB.
XUMUYEeCKHE CBOWCTBA: PEAKIMHM 3aMEIlEHUs, JETUApaTalii, OKUCIECHHs, B3aUMOJEHCTBHE C OPraHMYECKHMU U HEOPraHWYECKUMHU KHCIOTaMH.
KayecTBeHHast peakiyst Ha OJJHOATOMHBbIE CHHUPTHI. JleficTBHe 3TaHONIa M METaHOJAa Ha OpraHu3M uenoBeka. CrocoObl MOJy4eHUS U MPUMEHEHUE
OJIHOATOMHBIX CIUPTOB.

IIpocteie 3¢upbl, HOMeHKIaTypa U u3oMepus. OcoOeHHOCTH PU3MUECKUX U XUMHUECKUX CBOWUCTB.

MHoOroatoMHble COUPTHI — ATHJIEHIJIMKOIb M IHLEepuH. Puznyeckue M XMMHUYECKHE CBOMCTBA: PEAKIMM 3aMeIleHUus, B3aUMOJEHUCTBHUE C
OpPraHMYECKMMU M HEOPraHMYEeCKMMM KHCIOTaMH, KAaueCTBEHHAs pEaKlMs Ha MHOIOAaTOMHBbIE CHMpPTHL [IpeacraBieHne o MeXaHU3ME pPEaKIHi
HyKJIeo(pUIbHOrO 3aMeleHus. JleficTBue Ha opraHu3M dyenoBeka. CriocoObl MoydyeHus: ¥ MPUMEHEHUE MHOTOaTOMHBIX CITUPTOB.

®enon. CTpoeHHe MOJEKYJbl, B3aUMHOE BIIMSHUE THUIAPOKCOTPYIIBI U OeH30JbHOrO siapa. dusmdeckue cpoiictBa ¢eHona. OcobeHHOCTH
XUMHUYECKUX CBOHCTB ¢eHona. KadectBenHble peaknuu Ha ¢eHona. TokcuuHocTh (enona. CrocoObl MONyd4eHHS M NpUMEHeHue ¢eHoa.
®denonpopManbaeTuAHAS CMOJIA.




KapOoHuIbHBIE COEAMHEHUS — albAETUABI U K€TOHBL. DJIEKTPOHHOE CTPOEHUE KapOOHMIBHOHM Ipynmbl. ['oMojoruueckue psisl alnbIeruoB U
KETOHOB, 00mas (hopMyIia, U30Mepus U HOMEHKIaTypa. Ou3nuvecKkre CBOMCTBA albJACTHIOB U KETOHOB. XUMUYECKUE CBOMCTBA aJIbJICTUIOB U KETOHOB:
peakuuu npucoeanHeHus. OKUCIEHUE allbJIern/0B, KAUeCTBEHHbIE PEAKIIMU Ha anberusl. CriocoObl OITy4YeHUs U IPUMEHEHHE allbJIeIUJ0B U KETOHOB.

OnHOOCHOBHBIE TpeaeNbHbIe KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOCHHSI MOJIEKYJ KapOOHOBBIX KHUCIOT. M3oMepus W HOMEHKIATypa.
dusnueckue cBONCTBA OJTHOOCHOBHBIX MPEEIbHBIX KapOOHOBBIX KUCIOT. BoIOpOIHBIE CBA3M MEXKIAY MOJIEKYyIaMU KapOOHOBBIX KUCIIOT. XUMHUYECKHUE
CBOWCTBA: KHCJIOTHBIE CBOWCTBA, PeaKUus 3TepH(PUKALNU, PEaKIMU C YY9aCTHEM YTIEBOAOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MYpaBbUHOU
KUCIOTHL. [loHATHE O NPOU3BOAHBIX KapOOHOBBIX KHUCJIOT — CIOXHBIX 3(upax. MHoroobpasue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWCTB
HETpeAeTbHBIX U APOMATUYECKUX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX KUCIIOT, THIPOKCUKAPOOHOBBIX KHCIOT. [IpecTaBuTeny BRICIINX KapOOHOBBIX
KHCJIOT: CTeapUHOBasl, NAIbMUTUHOBAs, OJICUHOBASL, IUHOIe8As, TUHONEH06as KUCIO0Thl. CriocoObI OTyYeHHs U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢gupsl. 'omonornueckuii psaj, odmas popmyia, U3oMepus 1 HOMEHKIATypa. PU3nUecKre U XUMHUUECKUE CBOMCTBA: THIPOJIN3 B KUCIION
Y LIEJIOYHOM Ccperie.

XKupsl. CtpoeHue, ¢pusznueckue U XUMHUYECKHE CBOMCTBA >KUPOB: THAPOIM3 B KUCIOW M IeN04HOM cpene. OCOOEHHOCTH CBOMCTB >KHMPOB,
COJIeprKaIlMX OCTaTKU HENPEEIbHbBIX JKUPHBIX KUCIOT. JKupsl B ipupoe.

MBpu14 Kak coii BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE eHCTBHE.

OOmas xapakTepuctuka yriaeBoaoB. Kiraccudukamwsi yrieBogoB (MOHO-, JM- H  TOJUcaxapuiabl). MoHOcaxapuIel: TIIOKO3a,
bpykTO3a, rajgakTo3a, pubo3a, nezokcuprubosa. duszuyeckue cBoiicTBa M HaxoxaeHue B npupone. dortocuHTe3. XUMHUYECKHE CBONCTBA TIIIFOKO3BI:
peakuuu C y4acTHEM CIHUPTOBBIX W aIbJETMIHOM TIpyII, CIMPTOBOE M MOJOYHOKHUCIOE OpokeHue. [IpuMeHeHHe TIIOKO3bl, €€ 3HAaYCHHE B
KU3HENeATeNbHOCTH oOpranusma. Jlucaxapuisl: caxaposa, MajibTo3a M JIakTo3a. BoccTaHaBiuBarolue ¥ HEBOCCTAHABIMBAIOIUE JAMCAXapHUJIbI.
I'unponu3 nucaxapunoB. Haxoxzaenue B npupone u npumeHenue. [lommcaxapuipl: Kpaxman, IIHMKOTeH U Lenoio3a. CTpoeHue MakpoOMOJIEKYJ
Kpaxmajla, INIMKOT€Ha U LIEJUII0NIo3bl. PU3ndecKre CBOMCTBA Kpaxmaja U LEJUII0I03bl. XUMHUUYECKHUE CBOMCTBA KpaxMmalsa: TMIPOJIN3, KaYeCTBEHHAs
peakuus ¢ 1oJoM. XMMHUYECKHE CBOMCTBA LIEJUII0JIO3bl: THAPOJIU3, MoIydeHrue 3(pupoB 1emntoao3sl. [IoHsTHE 00 HCKYCCTBEHHBIX BOJOKHaX (BHCKO03a,
alleTaTHBIN MIENK).

OKClepUMEHTAIbHBIE METO/Ibl U3YUEHHs BEIIECTB U UX MPEBPAIIECHUN: pACTBOPUMOCTD Pa3IMYHBIX CIIMPTOB B BOJIE, B3aUMOJAEHCTBHE 3TaHOJIA C
HaTpUEM, OKHUCIIEHUE STUIIOBOTO CIIMPTA B aJIbJIETU Ha paCKaIEHHOW METHOM MTPOBOJIOKE, OKUCIIEHUE ATUIIOBOTO CIIUPTA AUXPOMATOM Kaius (BO3MOKHO
HCIOJIb30BaHUE BUIEOMATEpUANIOB), KAUECTBEHHBIE peaklMy Ha anbJaeruasl (¢ ruapoxkcunom nuammuncepeodpa(l) u runpoxcunom menu(ll)), peakuus
rnunepuHa ¢ rugpokcugom menu(Il), xumuueckue cBoiicTBa pacTBOpa yKCYCHOW KHCIOTHI, B3aUMOJEHCTBHE PacTBOpa TJIFOKO3bI C TMJIPOKCHAOM
meau(Il), B3aumonelicTBue Kkpaxmana ¢ HMOJOM, PEUICHHE 3KCHEPUMEHTANbHBIX 3a1ad Mo TeMaM «Crnuptbl U QeHomns», «KapOoHOBbIE KHCIOTHI.
CrnoxHble 3¢upbI».

A3oTcoaep:kaliye oprannyeckre coelMHeHusl.

AMUHBI — OpraHu4eckue Mpou3BOAHbIe amMMmuaka. Knaccudukanus aMuHOB: anudaTHYecKHe M apoMaTHYecKue; MepBHYHbIC, BTOPUYHBIE U
TpetuuHblie. CTpoeHue MoJieKy, o01ast (hopMmyna, U30Mepus, HOMEHKIIaTypa U pU3NYEeCKUe CBONCTBA. XMMUYECKOE CBOMCTBA AlIN(PaTUYECKUX aMUHOB:
OCHOBHBIE CBOMCTBA, aJIKUJIMPOBAHUE, B3AaUMOICHCTBUE IIEPBUYHBIX AMHHOB C a30TUCTOM KUCI0TON. CoJlM aNnKuIaMMOHHUS.

AHWINH — TpeACTaBUTENb aMUHOB apomaruyeckoro psaa. CrpoeHue aHWIMHA. B3anMHOe BIMSHUE TPYII aTOMOB B MOJIEKYJE€ aHWJIMHA.
OcoO6eHHOCTH XMMHMUYECKUX CBOMCTB aHMIMHA. KauecTBeHHbIe peakiuu Ha aHWIMH. CriocoObl MOJIy4YeHUs U MPUMEHEHHE anu(aTuyecKux aMHHOB.
[TonydyeHnre aHWINHA U3 HUTPOOEH3071a.




AmuHokucnotel. Homenknatypa u wu3zoMepus. OTnaenbHbIE MPEACTABUTENM 0O-aMUHOKHCIOT: TJIMLIHH, alaHuH. Pu3ndeckue CBOMCTBA
AMUHOKHCIIOT. XWUMHUYECKHE CBOHCTBA aMHUHOKUCIOT Kak aM(OTEPHBIX OPraHUYECKUX COCAMHEHUH, peaklvs TOJUKOHACHCAIIMH, O00pa3oBaHUE
MENTUIHOM CBsA3M. buosiornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TMAPOJIA3 ENTHAOB.

benku kak npupoansle nosuMepsl. IlepBuuHas, BTOpUYHAs M TPETHYHAs CTPYKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEIKOB: TMAPOJIU3,
JIeHaTypalus, KaYeCTBEHHbIE PEAKIIK Ha OCNIKHU.

OKCIIepUMEHTAILHBIC METOJbI M3YYCHUS BEIISCTB M HMX IPEBPAIICHUN: paCTBOPEHUE OCIKOB B BOJIE, JCHATYpalus OCJIKOB MPH HATrPEBAHHH,
L[BETHBIE PEaKIMU Ha OENIKH, PelIeHHE SKCIEPUMEHTAIBHBIX 3a7au MO TeMaM «A30TcoJepiKallie opraHudeckue coenuHeHus» u «PacrnozHaBanue
OPraHHYECKUX COCTUHECHUIN.

BricokoMoseKyJISIPHBIE COeIMHEHUS.

OCHOBHBIE TOHATUS XUMHUHU BBICOKOMOJIEKYJIIPHBIX COCIMHEHUN: MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALNN, CPEAHISA
MoJieKyJisipHas Macca. OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJICKYJISIPHBIX COSTUHEHUN — TOJIMMEPHU3AIIUs U TTOJTUKOH ICHCAIIUS.

[Tonumepnsle wmarepuanbl. [lmactmacchl  (MONMATHIICH, TMOJUIPONIIICH, TMOJMBUHWIXJIOPUI, TOJUCTUPOJ, MOJIMMETUIMETAaKpUiar,
MOJINKAPOOHATHI, TOJMMATHIICHTepedTanar). Y THIU3alus U nepepadoTka IIacTHKa.

DnacToMepbl: HATYpallbHBIN KaydyK, CHHTETHYECKHE KayqyKH (OyTaqleHOBBIH, XJIOPOIMPEHOBBIH, H30MPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHble (XJIOIOK, IIEePCTh, MIENK), HCKYCCTBEHHBIE (BUCKO03a, alleTATHOE BOJIOKHO), CHHTETUYECKHUE (KAIIPOH U JIaBCaH).

[TonuMepsl cienuanbHOTO Ha3HaUYeHUs (Te(IIOH, KeBIIAp, FIEKTPONPOBOASIINE TOTUMEPDI, OMopasiaraeMble MOJIUMEPHI).

OKCIEPUMEHTAIbHBIC METOJIbl M3YYCHHS BEIIECTB U WX IMPEBPAICHUN: 03HAKOMIICHHE C 00pa3liaMu MPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH,
IJIACTMACC, KAYy4YKOB, PELICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «Pacrno3HaBaHue I1acTMacC U BOJIOKOH».

PacuérHpie 3a1a4m.

Haxoxzaenne mMonexynspHoOi (opMynabl OPraHUYECKOTO COSIMHEHHUS 0 MAaCCOBBIM JOJSIM AJIEMEHTOB, BXOJAIIUX B €0 COCTaB, HAXOXKICHHE
MOJICKYJIIPHOM (POPMYIThI OPTaHUYECKOTO COeTMHEHUSI 110 Macce (00BEMY) MMPOAYKTOB CrOpaHus, M0 KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOTYKTOB
pEeaKuy W/WIM MCXOMHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYpPHOU (DOpPMYyNBl OpraHMYECKOro BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WIH
CIOCOOO0B TIOJIYYEeHHUS, OTIPEACIICHUE TOJIM BBIXO0/IA TMTPOIYKTA PEAKIIMH OT TEOPETUUECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzarust MexXnpeIMETHBIX CBSI3€M MPU M3YYEHUH OpraHuYeckor xuMmMuu B 10 Kiacce OCyIIEeCTBIISIETCS Yepe3 MCIOIb30BaHUE KaK OOIIUX
€CTECTBEHHO-HAYUYHBIX MMOHATUM, TAK U MOHATUN, TPUHATHIX B OTAEIBHBIX PEIMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYUHbIE TIOHTHS: SBIIEHUWE, HAYYHBIM (DAKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIU3, CUHTE3, KiacCHu(UKaIus, HabII0IeHHE,
U3MEPEHHE, SKCIIEPUMEHT, MOJIENb, MOJEITUPOBAHHE.

dusnka: MaTepusi, aTOM, IJIEKTPOH, TPOTOH, HEUTPOH, MOJIEKYJIa, SHEPTETHUYECKUN YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE
BellecTBa, (PU3NUeCKre BETUIUHBI, €IUHUIBI U3MEPEHHsI, CKOPOCTh, DHEPIHsI, Macca.

buonorust: kmerka, opraHm3M, 3KocHCTeMa, Omocdepa, MeTadOJIM3M, HACIEACTBEHHOCTh, aBTOTPO(PHBIM W TETEPOTPOMHBINA THUM THUTAHUS,
OposkeHue, POTOCUHTE3, IbIXaHUE, OCIKH, YTIIEBObI, JKUPHI, HYKJIEMHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hpie HCKOMAEMBbIE, TOTIITUBO.

TexHoNOrus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAIIMOHAIIBHOTO MUTAHUSI, MOIOIIHUE CPEACTBA, MaTEpHallbl U3 MCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.




11 KJIACC
OBILIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0OCHOBbI XMMMH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUECKUW d5ieMeHT. M3oTombl. CTpoeHHE 3JIEKTPOHHBIX 000JI0Y€K aTOMOB, KBAHTOBBIE YHCIIA. DHEPreTHICCKIEC
YPOBHH U NIOYypOBHU. ATOMHBIC opOuTanu. Kitaccudukariust XAMUYIECKUX 3JIEMEHTOB (s-, P-, d-, f-amemenTsI). PacipeneneHue 371eKTPOHOB 10 aTOMHBIM
opOUTaNAM. DIEKTPOHHBIE KOHPHUTYpPAIIUU ATOMOB JIEMEHTOB IEPBOTO—YETBEPTOTO MEPUOJIOB B OCHOBHOM H BO30YKAEHHOM COCTOSIHUHU, SJICKTPOHHBIC
KOH(UTYpali HOHOB. DIEKTPOOTPULIATEIBHOCTb.

Ilepuoanueckuii 3akoH u [lepuonnueckas cucrema xumuueckux 3nemeHToB .M. MenneneeBa. CBsi3b nepuoudeckoro 3akoHa u [lepuonnueckoit
CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB C COBPEMEHHON TEOPHEH CTPOECHHUS aTOMOB. 3AaKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB M
00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEIIECTB 0 IPYIIaM U repuojaM. 3HaueHue nepuoandeckoro 3akona /1.M1. Menzaeneesna.

XuMudeckas CBsi3b. BHIbI XUMHYECKOH CBSI3W: KOBAJICHTHAS, MOHHAS, MeTaJUTHYeCKast. MexaHu3Mbl 00pa30BaHMs KOBAJICHTHOMN CBSI3U: OOMCEHHBIH
Y IOHOPHO-aKIENTOPHBIN. DHEeprus u JuinHa cBsi3u. [lonsspHOCTh, HAlIPaBIEHHOCTh U HACKIILIAEMOCTh KOBaJIEHTHOU cBsi3u. KpaTHbie cBsi3u. BopoponHas
CBSI3b. MEXXMOJIEKYJISIPHBIE B3aUMOJICHCTBUA.

BaneHTHOCTh U BaJIeHTHBIE BO3MOXXHOCTU aTOMOB. CBS3b AJNIEKTPOHHON CTPYKTYPHI MOJIEKYJ C UX T€OMETPUYECKUM CTpPOEHHEM (Ha mpuMepe
COCJIMHEHH 2JIEMEHTOB BTOPOTO MEPUOA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeluHeHusx. COCTaB KOMIUIEKCHOTO HOHA: KOMILIEKCOOOpa3oBaTelb, JUTaHbl. 3HAYEHHE KOMILIEKCHBIX
coenrHeHMi. [IoHATHE 0 KOOPAMHALIMOHHON XUMHUH.

BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISPHOTO CTPOCHUA. THUIIBI KPUCTAIUIMYECKUX PEHIETOK (CTPYKTYpP) U CBOICTBA BEILIECTB.

[Tonsitue o mucnepcHbix cucrteMax. Mctunuble pactBopsl. [IpencraBnenrne o KOUIOMIHBIX pacTBopax. CrocoObl BBIpaKEHUS KOHIICHTPALMU
pacTBOpOB: MaccoBasi JOJsl BEIIECTBA B pacTBOpPE, MOJSpHas KOHUEHTpanus. HachlllleHHble M HEHaCBIEHHBIE PacTBOPBL, PACTBOPUMOCTb.
Kpucramnoruaparst.

Krnaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. T pUBUANBHBIE HA3BAHUS OTJENbHBIX MPEICTaBUTENCH HEOPTraHMUECKUX BEIIECTB.

Knaccudukanms XuMru4eckiux peakifii B HEOPraHWYECKONW W OPTraHWYECKONW XMMUHU. 3aKOH COXPAHEHHS MACChl BEIIECTB; 3aKOH COXpaHEHUs U
MIpEeBpAIeHHS SHEPTUU TTPU XUMHYECKHUX peakiusix. TernoBbie 23PpGeKThl XUMUUIECKUX peakiuil. TepMoXuMHuecKue ypaBHEHUSI.

CKOpOCTh XMMHUYECKOM peakIuu, €€ 3aBUCUMOCTb OT pa3IMUHbIX (PakTopoB. [ OMOTeHHBIE U reTepOreHHbIe peakiui. KaTanns u karaau3aTopsl.

OOpaTtumblie U HEOOpaTUMBIE peakluu. XuMudeckoe paBHoBecue. KOHCTaHTa XMMHUECKOTO paBHOBecHs. DaKTOPHI, BIUSIONINE HA MOJIOKEHUE
XMMHYECKOTO PAaBHOBECHSI: TEMIIEPATYpPA, JABJICHUE U KOHIICHTPAIMU BEIIECTB, yYaCTBYIOINX B peakuuu. [Tpunuun Jle [Hlarenbe.

DnekTponuTuyeckas auccouuanus. CunpHble U cnabble anekTponutThl. CrteneHb auccormarnmu. Cpena BOAHBIX PAaCTBOPOB: KHCIOTHAS,
HeWTpanbHasi, menounas. Bomopoausiii mokasarens (pH) pactBopa. ['maponms coneit. Peakiinu nonHoro oomeHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb OKUcieHus. OKUCINUTENb U BOCCTaHOBUTEND. [Iporiecchl OKUCIEHNs U BOCCTAHOBIICHUS.
Baxxneiimme oKUCIUTETN U BOCCTAHOBUTENIN. METO/T 3JIEKTPOHHOTO OajaHca. IJIEKTPOJINU3 paCTBOPOB M PACIIIIABOB BEIIIECTB.

DKCIEePUMEHTAIbHBIE METO/IbI M3YUYEHHUSI BEIIECTB U UX NPEBPALEHUN: pPa3JIOkKEHUE IEPOKCUIA BOJOPO/Ia B MPUCYTCTBUU KaTaIU3aTOPa, MOJEIH
KPUCTAJUTMYECKUX PEMIETOK, POBEICHUE PEaKIMii HOHHOTO 0OMEHa, OIpeIesieHne CPeabl PAaCTBOPOB C MOMOIIBIO WHIUKATOPOB, U3yUYCHUE BIUSHUS
pa3nuYHbIX (JAKTOPOB HA CKOPOCTh XUMUYECKOU PEAKITNH U MTOJI0KEHUE XUMUYECKOTO PAaBHOBECHSI.




Heopranuueckasi xumusl.

[Tonoxxenue nemeramwioB B llepuogmyeckoit cucteme xumuueckux siaeMeHToB .M. MenpaeneeBa U OCOOCHHOCTH CTPOCHHMSI MX aTOMOB.
duznyeckue cBOMCTBAa HEMETAUIOB. AJIJIOTPOIUS HEMETAIIOB (Ha MpUMepe KUCIopoaa, cepbl, pochopa u yriepona).

Bonopon. Ilonyuyenue, ¢uszndyeckue M XMMHUYECKHE CBOMCTBA: pEaKkIMH C METAUIAMU W HEMETallaMH, BOCCTAaHOBHUTEJbHBIC CBOWCTBA.
I'mapuael. TonmyuBHBIE 3JIEMEHTHI.

lamorensl. HaxoxneHwe B MpUpoje, CIOCOOBI MONy4YeHHs, (PU3NYECKHE U XUMHYECKHE CBOWCTBA. ['amoreHoBomoponbl. Baxkneiimue
KHCIIOPOJICO/IEpKAIlIME COEAMHEHUs TajoreHoB. JlabopaTopHble W MPOMBIIUIEHHBIE CIOCOOBI MOMYYeHHs rajioreHoB. [IpumMeHeHre rajJoreHoB U ux
COCIMHECHUM.

Kucnopon, o3oH. JlabopaTtopHble ¥ MPOMBIIIIEHHBIE CIIOCOOBI MoydYeHus Kuciaopona. dusnueckue U XUMHUYECKHE CBOMCTBA U MPUMEHEHHE
KHCJIOpOJa U 030HA. OKCUBI U IEPOKCUBL.

Cepa. Haxoxxaenue B mpupojie, Crioco0bl noiaydeHus, (pu3ndeckne u XumMudeckue cBoiictea. CepoBogopon, cynbduabl. Okenn cepsi(IV), okenn
cepbl(VI). CepHucras u cepHas KUCIOTHI U UX coyid. OcCOOEHHOCTH CBOMCTB CepHON KUCIOTHI. [IpuMeHeHue cepbl U € COeTUHEHUH.

A3zoT. HaxoxaeHue B mpupoe, CrocoObl MoMydeHus, GU3NISCKUE M XUMUIECKHE CBOHCTBA. AMMHAK, HUTPUABL. OKCHIBI a30Ta. A30THCTas U
a30THAasi KUCJIOTHI ¥ UX coiu. OCOOCHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHeHne a30Ta U ero coequHeHn. A30THbIE y10OpeHusl.

®ocdop. Haxoxnenue B mpupoje, COCOOBI MOydeHHs, Gu3ndecKkue u xumudeckue cBoiictBa. Pochuast u dochun. Okcunsl docdopa,
dbocdopnas kucnora u e€ conu. [Ipumenenune gochopa u ero coequnennii. @ochopusie y1o0peHuUs.

VYraepon, HaxoXACHUE B MpHUpoje. AJUIOTpOnHbIe MomudpuKkanun. OU3NUecKue U XUMHUECKHE CBOWCTBA NMPOCTBHIX BEMIECTB, 00pa30BaHHBIX
yraeponoMm. Oxcup yraepona(ll), oxcun yrnepona(IV), yronpHas xucnota u €€ coiud. AKTHUBUPOBAHHBIN Yrojb, aacopOuus. OysiepeHsl, rpadeH,
yIJIepoJiHbIe HAHOTPYOKHU. [IpuMeHeHre MpoCThIX BEMIECTB, 00pPa30BaHHBIX YIJIEPOJIOM, U €TI0 COCIMHEHUH.

Kpemuuii. Haxoxxaenue B mpupojie, crnocodbl noiaydeHus, pusndyeckue U xumuueckue cpoictBa. Okeu kpemHus(IV), kpeMHueBas Kuciora,
cuiukarsl. [IpuMenenne kpeMHus u ero coeAuHeHnid. CTeks1o, ero nojy4yeHue, BUJIbl CTEKJIA.

[Tonoxenue metamioB B Ilepuoauueckoil cucteMe XMMHYECKHX 3J1eMEHTOB. OCOOEHHOCTH CTPOSHHMSI SIEKTPOHHBIX 000104Y€K aTOMOB METAJIJIOB.
O6mue ¢puznyeckue cBoiicTBa MetasioB. [I[pumeHeHre MetamioB B ObITY U TexHUKe. CIIsIaBbl METAJJIOB.

DNEeKTPOXUMHUECKUN pAa  HanpsokeHMd MertamnoB. OOmue crmocoObl MOMYyYeHHMs METalIoB: THIPOMETAJUIyprus, MHPOMETaJLTyprus,
anekTpometaiutyprus. [lonsarue o koppozun MeTainos. CriocoObl 3aIUTEI OT KOPPO3HH.

OOmas xapakrepuctuka MetamioB IA-rpynmnel [lepuoanyueckoil cuCTeMbl XUMUUYECKUX A51eMeHTOB. Hatpuii n kanuii: nosnyuenue, puznyeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE MTPOCTHIX BEIIECTB U UX COEIUHEHUH.

Oomas xapakTepuctuka Metamios [IA-rpynmsl [leproanueckoit cuCTEMbl XUMUYECKHX 3J1€MEHTOB. Maruuii 1 KaJbluii: noiaydeHue, Guzndyeckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE IPOCTHIX BEIIECTB U UX coequHEHHH. KECTKOCTh BOJBI M CLIOCOOBI €€ YCTpaHEHUSI.

ANOMMHUH: TIONTy4eHue, pU3nuecKue U XMMHUYECKHE CBOICTBA, MPUMEHEHHE IPOCTOTO BEIIECTBA U €ro CoeAMHEeHUH. AMdoTepHble CBOIiCTBa
OKCHJIa U TUJIPOKCH]IA ATFOMUHHUS, THIPOKCOKOMIUIEKCHI aITFOMUHHUSL.

OO1m1ast xapakTepUCTHKa METaJUI0B T0004HbIX oArpynn (b-rpymnm) Ileproauueckoil cUCTEMbl XUMUYECKHUX 3JIEMEHTOB.

dusnyeckue U XMMUYECKHE CBOMCTBa xpoMa U ero coeauHeHuil. Oxcuabl u ruapokcunsl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsl u
JUXPOMATBI, UX OKHCIUTENbHbIE CBOMCTBA. [lonydeHre nu npuMeHeHne Xpoma.

dusnyeckue U XUMUYECKHE CBOICTBa MapraHia u ero coenuHeHuil. Baxueimue coenunenus mapranua(ll), mapranna(IV), mapranuna(VI) u
mapranua( VII). [lepmanranar kanusi, €ro OKUCIUTENbHBIE CBOWCTBA.



dusnyueckue U XMMHUYECKHE CBOMCTBA JKeie3a W ero coeamHeHuil. Okcuapl, ruapokcuasl u comm xene3a(ll) u xenesa(lll). [Momyduenue u
MIPUMEHEHHUE JKeJe3a U ero CIJIaBOB.

Ouznyeckue U XMMHUYECKHE CBOICTBa Meu U e€ coennHeHui. [lonyyenne u npuMeHeHne Meu U €€ COSMHEHUIA.

[uuk: monydenue, GU3NIECKHE U XUMUYECKHE CBOWCTBA. AMGPOTEpHBIC CBOWCTBA OKCUAA M THAPOKCHIA ITMHKA, THIPOKCOKOMIUICKCHI ITUHKA.
[IpumeHeHne UHKa ¥ €ro COeIMHEHUH.

OKCIIepUMEHTAILHBIC METO bl H3YUSHUS BEIIECTB U UX IPEBPAIICHUI: U3yIeHHE 00pa3I[0B HEMETAIUIOB, TOPEHHE cephl, hocdopa, xene3a, MarHus
B KHCJIOPOJE, M3YUYCHHE KOJJIEKUUU «MeTamibl U CIUIaBbl», B3aWMOJACHMCTBHE IEJIOYHBIX M IIEJIOYHO3EMENbHBIX METAJUIOB C BOAON (BO3MOXKHO
WCII0JIb30BaHUE BUICOMATEPUAJIOB), B3AUMOJICHCTBHE IIUHKA U JKeJie3a C PACTBOPAMHU KUCJIOT U IIEJIOUEH, KAYeCTBEHHBIE PEaKIIMN HA HEOPraHUYECKHE
aHMOHBI, KATUOH BOJIOPOJIa U KaTHUOHBI METAJIOB, B3aMMOJCHCTBHE THIPOKCHUIOB AIFOMUHMS M IIMHKA C PACTBOPAMH KHUCJIOT U UIeNI0YeH, pelieHue
AKCIIEPUMEHTAJIbHBIX 3a/1a4 o TeMaM «l anmorens», «Cepa u e€ coequHeHus», «A30T U (hochop U UX COeNUHEHUN», «MeTaulbl INIaBHbIX MOATIPYII»,
«MeTautel MOOOYHBIX MTOATPYIIID.

XuMHs 1 )KU3Hb.

Ponp xumum B oOecriedeHUM YCTOWYMBOTO pa3BUTHs uernoBeuecTBa. [[OHSATHE O HAyYHBIX METOJaX MO3HAHUS W METOJOJIOTMH HAyYHOTO
uccinenoBanus. HaydHble MpUHIUOB OpraHU3allUid XUMUYECKOTO MPOHU3BOACTBA. [IpoMbIIeHHBIE CIIOCOOBI MOMyYeHUs] BaKHEHUIINX BellecTB (Ha
puMepe MPOU3BOICTBA AMMHAKA, CEPHOM KUCIIOTHI, MeTaHoa). [[poMBIIIIeHHBIE CIIOCOOBI MOTYUYEHHSI METAJUIOB U CIJIABOB. XMMUYECKOE 3arpsi3HEHHE
OKpY>KaroIlen Cpebl U ero nocaeaAcTBus. Posb XumMun B o0ecrieueHuN SHEPreTHYeckoi 0€30MacHOCTH.

Xumusi U 370pOBbe uenoBeka. JlekapcTBeHHBbIE cpencTBa. [IpaBuia McCronb30BaHMs JEKAPCTBEHHBIX MpenaparoB. Poiib XUMHUHM B pa3BUTUU
MEIUIIHHBI.

XUMHMS TUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE 100aBKHU. Posib XuMuu B 00€crieueHnn MUIEeBONH 6€30MacHOCTH.

Kocmernueckne u mapdromepsie cpenctBa. beiroBas xumus. [IpaBuma 6e30macHOr0 HMCHOIB30BaHUS IMpENapaTroB OBITOBOM XMMHUHU B
TIOBCETHEBHOM KU3HH.

XUMHUS B CTPOUTENBCTBE: BaXKHEHIIINE CTPOUTENbHBIE MaTepHUalbl (IIEMEHT, OETOH).

XuUMHS B CEIBCKOM X03siiicTBe. OpraHnueckie 1 MUHEPAJIbHbBIE YI00pEHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuabl, KpaCKH, CTEKJIO, KepaMuKa. MaTepuansl s 31eKTpoHUKU. HaHOoTeXHoI0ruu.

PacuérHpie 3a1a4mn.

Pacuétel: Macchl BemecTBa Wi 00bEMA Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe MU O0BbEMY OAHOTO U3 YYACTBYIOIIUX B PEaKIIMH
BEIIIECTB, MacChl (00bEMa, KOTMYECTBA BEIIECTBA) IPOYKTOB PEAKIINH, €CITU OJHO U3 BEIIECTB UMEET MPUMECH, MacChl (00bEMa, KOJTMYECTBA BEIIECTBA)
MPOJIyKTa peakuuu,
€CJIM OJTHO W3 BEIIECTB JJAHO B BHUJIE PACTBOPA C OMPEACIIEHHON MaCCOBOM J0JIe paCTBOPEHHOTO BEIIECTBA, MACCOBOM JTOJIM M MOJIAPHOW KOHIIEHTPALUH
BEILIECTBA B pACTBOPE, JI0JIM BhIXOJa MPOAYKTa PEAKIIUU OT TEOPETHUECKU BO3MOMKHOTO.

MeXnpeAMETHBIE CBSI3H.

Peanu3arust MeXIpeIMETHBIX CBS3CH MPU U3YYSHHUH OOIIe W HeopraHudeckoil XuMuu B 11 Kitacce ocyIIecTBISIETCS Yepe3 UCTIOIb30BaHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MTOHATUH, TaK U TIOHATHH, IPUHSTHIX B OT/ICIBHBIX MPEAMETaX €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01mue ecTeCTBEHHO-HAYUHBIE TIOHATHUS: SBJICHHE, HAYYHBIN (DaKT, TUIIOTE3a, TEOPHSs, 3aKOH, aHaJIN3, CHHTE3, KJIacCU(UKAILINS, TIEPUOTUIHOCTS,
Ha0II0/IeHNE, U3MEpPEHNe, IKCIIEPUMEHT, MOJIeITb, MOJICIIMPOBAHUE.




®duszuka: mMarepusi, MUKPOMHp, MaKpOMHp, aTOM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, SHEPTeTUYECKUI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEUIECTBA, UACAIbHBIN ra3, (U3NYeCcKre BEINIMHbI, €INHUIIBI H3MEPEHUs, CKOPOCTb, SHEPTHs,
Macca.

Buonorus: kieTka, opraHusM, 3KocucTema, onocgepa, MeTadoIM3M, MaKpO- 1 MUKPOJIEMEHTBI, OCJIKH, KUPBI, YTTIEBOIbI, HYKJICUHOBBIC KUCIIOTHI,
(bepMeHTbI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUH B IKOCUCTEMAX.

I'eorpadus: MuHepabl, TOpHbIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XuMHYecKas MPOMBIIIJICHHOCTh, METaJUIyprusi, CTPOUTEIbHBbIE MaTepUalbl, CEIbCKOXO3AWCTBEHHOE IPOU3BOJICTBO, MUIIIEBAs
MPOMBIIIICHHOCTb, (papMaleBTHYECKasi IPOMBIIIICHHOCTb, IPOU3BOICTBO KOCMETHUECKUX MPETapaToB, MPOU3BOICTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
ANEKTPOHHAS IPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUHN HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBLIET'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

B COOTBETCTBHHU C CHCTEMHO-ICSTEIbHOCTHBIM MOJXOJ0M B CTPYKTYpE JHMYHOCTHBIX PE3YIbTATOB OCBOCHUS Mpeamera «XHUMHsS» HA YPOBHE
cpeaHero o6iero oOpa3oBaHMs BBIICICHBI CICAYIOLUIME COCTABISIOIINE: OCO3HAHHUE OOYYAOIIMMECS POCCHHCKONW TpakKJAaHCKON HICHTHYHOCTH;
TOTOBHOCTh K CAMOPA3BHUTHIO, CAMOCTOSITEILHOCTH M CAMOOTIPE/ICIICHUIO; HATMYKME MOTHUBAIMH K O0YYEHUI0; TOTOBHOCTh M CIOCOOHOCTD 00yJaroIMXCst
PYKOBOJICTBOBATHCS IPUHSATHIMU B OOIIECTBE MPABHJIAMHU M HOPMAaMH TTOBEICHUS;, HATMYNE TIPABOCO3HAHMS, IKOJIOTHYECKON KYJIbTYPHI; CIIOCOOHOCTh
CTaBUTH IIEJIU U CTPOUTH KU3HEHHBIE [LIAHBL.

JIMYHOCTHBIE PE3yIBTATH OCBOCHUSI IIPeMeTa « XUMHESD OTPAKAIOT CHOPMHUPOBAHHOCTD OIBITA TIO3HABATEIILHOMN U MPAKTUYCCKOM JCSTEIbHOCTH
00yUaroIMXCcs B IMPOLIECCEe pean3alny 00pa3oBaTeNbHOM NeITeIbHOCTH.

JIMYHOCTHBIE PE3yIBTATH OCBOCHHS IIPeaMeTa « XUMHUS) OTPAKAOT CHOPMHUPOBAHHOCTD OIBITA TIO3HABATEILHON U MPAKTHYCCKOM JIESTEIEHOCTH
00yJaIOIIMXCs B POIIECCE PeaT3aliii 00pa30BaTeNbHOM A TEIBHOCTH, B TOM YHCIIC B YaCTH:

1) rpasKIaHCKOro BOCIIUTAHMSI:

OCO3HAHUS 00YYAIOIIMMUCS CBOMX KOHCTHTYI[HOHHBIX MIPaB U 00S3aHHOCTEH, YBAXKEHHUS K 3aKOHY U MPABOMOPSIIKY:;

NPE/ICTABIICHUS O COUATBHBIX HOPMAax M MPAaBUIIAX MEKIMIHOCTHBIX OTHOIICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JESATENbHOCTH IMPU CO3JAHUU Y4YEOHBIX MPOCKTOB, PEUICHHH Y4eOHBIX M MO3HABATEIBHBIX 3aj1ad,
BBITIOJIHCHUH XUMHYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH IIOHUMATh M TPUHUMATh MOTHBBI, HAMEPEHHUSI, IOTUKY U apI'yMEHTBI IPYTUX MIPH aHAJIN3E PA3INYHBIX BUIOB YUeOHO IeSTENbHOCTH;

2) IaTPUOTHYECKOT0 BOCIUTAHUSA:

[ICHHOCTHOT'O OTHOIICHHS K HCTOPHUYECKOMY M HAyYHOMY HACJICHIO OTCYSCTBEHHOH XUMHUHU;

YBaKEHHS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPHHU U MPAKTHUECKOTO MPUIIOKCHHUSI XUMHUHU, OCO3HAHMUS TOTO, YTO TAHHBIC HAYKH €CTh PE3yJIbTaT
JTMTENBHBIX HAOMIOACHHH, KPOTIOTIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/a YYEHBIX M NPAKTUKOB;

WHTEpeCca M T03HABATEIbHBIX MOTHBOB B TIONyYEHHHM H MOCIEIYIOIIEM aHain3e MHPOPMAIUK O MEPEIOBBIX IOCTHKCHHUSX COBPEMEHHOMN
OTEYECTBEHHOH XUMHHU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO MOBEICHNUS;



CIIOCOOHOCTH OIICHUBATh CHTYAIMH, CBI3aHHBIC C XMMHUYECKIMH SIBICHUSMH, U IPHHUMATh OCO3HAHHBIE PEIICHNUS, OPUEHTUPYSICh HAa MOPAJIEHO-
HPaBCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJCHUE M MOCTYIKH CBOMX TOBApHILIECH C MO3WIMI HPAaBCTBEHHBIX U MPABOBBIX HOPM H C Y4ETOM OCO3HAHUS
IIOCJIEICTBUM IIOCTYIIKOB;

4) ¢opMUpOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMsSI IEHHOCTE! 37J0pOBOT0 M 6e30MacHOro 00pa3a >Ku3HU, HE0OX0AMMOCTH OTBETCTBEHHOT'O OTHOIICHHUS K COOCTBEHHOMY (PU3HUECKOMY U
NICUXHYECKOMY 3/10POBBIO;

coOIr0ICHHS TTPaBUII 0€301acHOr0 0OPAIIEHUS C BEIIECTBAMU B OBITY, TOBCETHEBHOM JKU3HU, B TPYAOBOW AEATEIHHOCTH;

MOHUMAHUS [IEHHOCTU TPaBWJI MHIMBUIYAJIHHOTO M KOJUIEKTUBHOTO O€30IIACHOTO MOBEACHUS B CUTYAIMAX, YIPOXKAIOIIMX 37I0POBBIO U KHU3HU
JIFOJIEH;

OCO3HAHUsI TOCJICACTBUI U HENPUATHS BPEAHBIX MIPUBBIYCK (YHOTPEOICHHUS aIKOTOJIsl, HAPKOTHKOB, KYPEHHS);

5) Tpy/10BOT0 BOCIUTAHUS

KOMMYHUKATHBHOW KOMIICTEHTHOCTH B y4eOHO-UCCIIEOBATEIbCKOM JEATEIIbHOCTH, OOIIECCTBEHHO MOJIC3HOM, TBOPYECKOM M IPYrHX BHIAX
IEATebHOCTH;

YCTAaHOBKHM Ha aKTHBHOE Y4aCTHE B PCIICHUH MPAKTUYCCKUX 33/1a4 COIUATBHOM HAIPABICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO MPOEeCcCHil pa3IMuHOro poja, B TOM YMCIIC Ha OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHUH 110 XMMUH;

YBXKCHUS K TPYAY, JIIOJSIM TPYyla U Pe3yJbTaTaM TPYIOBOH JACATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BHIOOPY MHAMBUAYAJIBHOM TPAaeKTOpUHU 00pa3oBaHus, OyayIeil mpoecchu U peann3aiui COOCTBEHHBIX KH3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U MIOTPEOHOCTEN 00IIeCTBa;

6) IK0JIOTHYECKOT0 BOCTIHTAHUS:

HKOJIOTHYECKH 11eJIeCO00Pa3HOro OTHOUICHHUS K IPUPOIe KaK NCTOYHHUKY CYIIECTBOBAHHUS )KU3HH Ha 3eMIIE;

MOHUMAaHUS TJI00ATFHOTO XapakTepa KOJOTMYeCKUX MpoOIieM, BIUSHUS YKOHOMUYECKUX MPOILECCOB HAa COCTOSIHUE NMPHPOIAHON U COLMAIBHON
Cpensl;

OCO3HaHUsI HEOOXOJMMOCTH UCTIOIB30BaHMUS TOCTIKEHUH XUMUU JUTS PELISHHs BOIIPOCOB PAIlMOHATIBHOTO MPUPOIOTIOIH30BAHHS;

AKTHMBHOTO HETIPUATHS JCHCTBUH, NPUHOCSIIUX BpEA OKPYXKAIOUICH NPUPOJHON Cpele, YMEHHUsS MPOTHO3MPOBATh HEOJIArONPHITHBIC
9KOJIOTMYECKHUE MOCIECTBUS MPEIIPUHIMACMBIX TEHCTBUH U MPEJOTBPAIIATh UX;

HAJIMYUST PA3BUTOTO DKOJIOTHYECKOTO MBIIIICHHUS, SKOJIOTHUECKON KYJIbTYpBI, ONBITA JCATEILHOCTH YKOJOTHYECKON HANpPaBICHHOCTH, YMEHHUS
PYKOBOJICTBOBaThCS MU B TIO3HABATEIbHOW, KOMMYHUKAaTHBHOM M COLMAIIBHOM MPAKTHKE, CIIOCOOHOCTH M YMEHHUSI aKTUBHO TMIPOTHBOCTOSITH M€ OJIOTHU
xemohobuu;

7) HEeHHOCTH HAYYHOTO TIO3HAHUS

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIECTBEHHOMN MPAKTHUKH;

MOHUMAaHUS CTIeNU(PUKNA XMMUH KaK HaYKH, OCO3HaHUsS € posid B (POPMHUPOBAHUN PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3/IaHIH LIEIOCTHOTO
Npe/ICTaBICHUsT 00 OKPYKAroIeM MHpE Kak O €IMHCTBE MPUPOJbLI M YEJIOBEKAa, B MO3HAHWUHM MPUPOIHBIX 3aKOHOMEPHOCTEH M pelleHHH MpodIieM
COXpaHEHHsI IPUPOTHOTO PAaBHOBECHS;

yOXKIAEHHOCTH B OCOOOH 3HAYMMOCTH XHMHH JJIsi COBPEMEHHOM IUBHIM3AMHU: B €€ TYMaHHCTUYCCKON HANpPABICHHOCTH M BAKHOW pOJIH B
CO3/IaHUY HOBOM 0a3bl MaTepUAIIbHOM KYJIbTYPBI, B PEIICHIH INI00ABHBIX TPOOJIEM YCTOWYHUBOTO Pa3BUTHS YEIOBEUECTBA — CHIPBEBOM, SHEPT€THUECKOH,



MUIIEBOM U DKOJOTHUECKOM OE30MaCHOCTH, B Pa3BUTHH MEIUIIUHBI, 00ECIICUCHUH YCIOBHH YCIIEIIHOTO TPyda M SKOJOTHYECKH KOM(POPTHOMN KU3HH
Ka)KIOr'0 WieHa OO0IIEeCTBa;

€CTECTBCHHO-HAYYHOW I'PAMOTHOCTH: IOHMMAHHUS CYIIHOCTH METOJOB ITO3HAHMS, HCIIOJNB3YEMBIX B E€CTECTBEHHBIX HayKax, CIOCOOHOCTH
HNCIIOJIB30BAThH HOJIy‘-IaeMBIe 3HAHUA OJIs1 aHaJIn3a U O6’b5ICHeHI/ISI SIBHGHI/II\/'I Oprmanmero MI/Ipa nu HpOI/ICXOI[SIH_[I/IX B HeM H3MeHeHHﬁ, yMeHI/ISI aeJiaTb
000CHOBAHHBIE 3aKIIIOYEHHS HA OCHOBE HAYYHBIX (PAKTOB U MMEIOIIMXCS JAHHBIX C IO MOJTYUYEHHUS TOCTOBEPHBIX BHIBOJIOB;

CHOCOGHOCTI/I CaAMOCTOATCIIBHO UCITIOJIB30BATh XUMHWNUYCCKHUEC 3HAHUA IJIA pemeHI/m HpOGHeM B peaJIBHBIX JKU3HCHHBIX CI/ITyaHHHX;

HHTEpeca K MO3HAHUIO, HCCIIEI0BATEIbCKOM IEATCIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpPA30BaHMIO, K AKTUBHOMY IIOJIYUCHHIO HOBBIX 3HAHHUN MO XUMHH B
COOTBETCTBHH C )KM3HEHHBIMHU MOTPEOHOCTSIMH;

HHTEpeca K 0COOEHHOCTSAM TPy/a B PasIndYHbIX chepax mpodhecCHOHATBHON IeATEIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3ynbTaThl OCBOSHHS MPOTrpaMMbl [0 XUMUU Ha YPOBHE CpeHEro o01iero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBIC JIsI POPMUPOBAHUS MUPOBO33PCHUS 00YIAIOIIMXCS MEXIUCIUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIICHAYYHBIC IIOHATHS, OTPAKAFOIIHE
L[EJIOCTHOCTh HAayYHOW KapTUHBI MHUpa M CHEHU(HUKY METOAOB MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, SHEPTHUS,
SIBJICHUE, TPOIECC, CUCTeMa, HAYYHBIH (DAKT, MPHUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsI, HCCIEJAOBaHWE, HAOJIOJICHUE, W3MEpEHHE,
AKCIIEPUMEHT U ApPYyrue);

YHUBEpCaJIbHBbIC YIeOHBIC IeHCTBUS (I03HABATEIbHBIC, KOMMYHUKATHBHBIE, PETYISTUBHBIC), oOecTieunBarommue GopMupoBanue (HyHKIIMOHATLHOM
TPaMOTHOCTH ¥ COIIMAILHOM KOMITETEHITUN 00yYaroXCs;

CIOCOOHOCTH 00YYAIOIINXCSl UCTIOIB30BATh OCBOCHHBIE MEXK IUCIIMILIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEpCAIbHbIC yueOHbIC ACHCTBUS
B [103HABATEIBHOU U COLMATBHOM MPAKTHUKE.

MeranpeameTHbIe pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATLHBIMU YYEOHBIMU MTO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMU
JNIEUCTBUSIMU.
Ilo3naBaTebHBIE YHHBeEPCcAJbHbIE YUueOHbIE JeiCTBUS

1) 6a30BbIe JJOTHUYECKHE TeHCTBUS:

CaMOCTOATENbHO (hOPMYITHUPOBATh U aKTyaAJIU3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONpENEATh UEIN ACSITENbHOCTH, 3a/1aBasi MapaMeTpPbl U KPUTEPUHU MX JTOCTHKEHHSI, COOTHOCUTh PE3YJIbTATHI ACSATENbHOCTH C IMOCTABIEHHBIMU
LIEJISIMH;

WCIIONb30BaTh MPU OCBOCHUM 3HAHUN NMPUEMBI JIOTUUECKOTO MBIIUICHUS: BBIACIATh XapaKTE€pHble MPU3HAKU TMOHSATUNA M YCTaHABIMBATh HMX
B3aUMOCBSI3b, UCIIOJI30BaTh COOTBETCTBYIOIINE MOHATHS 1711 OOBSICHEHHS OTJCIHHBIX (DaKTOB W SIBJICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KIIaCCU(PUKALIUY BEIIECTB U XUMHUYECKHUX PEaKIIHiA;

YCTaHABIIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSA3H MEXKTY U3YIaeMbIMH SIBJICHUSIMU,

CTPOUTH JIOTUYECKHE pACCYXKIeHUs (MHIyKTHBHBbIC, [EAYKTUBHBIC, [0 aHAJOTHH), BBISBIATH 3aKOHOMEPHOCTH U TPOTHUBOPEUHUS B
paccMaTpuBaeMBbIX SIBJICHUSAX, (OPMYIHPOBATH BHIBOJIBI U 3aKITIOUCHUS,



IPUMEHSATH B IIPOLIECCE MO3HAHMS UCTIONIb3YEMbIE B XUMHM CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, TPE0OPa30BbIBATh MOJIEIbHbIE IPECTABICHUS —
XUMUAYECKHH 3HaK (CMMBOJ) 3J€MEHTa, XMUMHUYecKas (opMmyla, ypaBHEHHE XHMHYECKOH PEaKIUU — TPU PEIICHHH Y4YeOHBIX MO3HABATENIBHBIX U
IIPAKTUYECKUX 3a/1a4, IPUMEHATH HA3BaHHBIE MOJEIJIBHBIE [TPEICTABICHMS U1 BBIABJICHUS XapAKTEPHBIX IPU3HAKOB U3y4aeMBbIX BEILIECTB U XUMUYECKUX
peaKuui.

2) 0a3oBbIe HCCJIeA0BaTeIbCKHE HeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHUS BEILIECTB M XUMUYECKUX PEAKLUM;

(GbopMynIMpOBaTh IEIU M 33a4d HCCIEIOBaHMA, MCIIOJIb30BaTh IOCTABICHHbIE U CAMOCTOSITENILHO C(OPMYIUPOBAHHBIE BOIPOCHI B KadeCTBE
MHCTPYMEHTA MO3HAHUS M OCHOBBI 151 (POPMHUPOBAHHUS TUIIOTE3HI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHHI;

BJIaJIeTh HAaBBIKAMU CaMOCTOSITEIbHOIO IUIAHUPOBAHMSI U IIPOBEICHUS YUEHUUECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAOII01aTh 32
XOZIOM IIpOIiecca, CAMOCTOSTENILHO IPOTHO3UPOBATH €0 PE3yNIbTaT, POPMYIMPOBATH 000OLIEHNS U BBIBOIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTaTOB
UCCIIEIOBaHMsI, COCTABIIATh 0OOCHOBAHHBIN OTYET O MpOoAEIaHHON paldoTe;

IPUOOPETATh OIBIT YUEHUUECKON UCCIIE0BATENLCKOM U IPOSKTHOM AEATEIbHOCTH, IPOSIBIATH CIIOCOOHOCTh U TOTOBHOCTb K CAMOCTOSITEIbHOM Y
IIOMCKY METOJIOB PELICHMsI IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOJI0B [IO3HAHHUS.

3) pa6ora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMaluu (Hay4yHO-MIOMYJISIpHAsL INTEPATYpa XUMUUECKOIO CO/IEp KaHMs, CIIPaBOYHbIE OCOON,
pecypcel MHTepHeTa), aHaau3upoBaTh HMHGOPMALMIO Pa3IMYHBIX BHUJOB U (OPM INpEACTaBICHUS, KPUTUYECKHU OLIEHUBATh €€ JOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTD;

(bopMyIMpOBATH 3aIPOCH] ¥ IPUMEHSTh PAa3JIMUHbIE METO/IbI IPU IIOMCKE U 0TOOpe HHPOPMALIUU, HEOOXOAUMOM JIs BHIIOJIHEHUS YUeOHbIX 3a1a4
OIPEIEIIEHHOTO THUIIA;

MPUOOPETaTh OMBIT UCIIOJIb30BAaHUS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAJIBHYIO (pOpMY IpescTaBiIeHus] HHPOopMaluK (CXeMbl, Tpa@uKy, TuarpaMMbl, TaOJUIbL, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HAayYHBIN SI3bIK B KaueCTBE CPEACTBA MpH padoTe ¢ XMMUYECKOH MHGpopMauuel: MpUMEHITh MEXIIpeIMeTHbIe (pU3nueckue u
MaTeMaTU4YeCcKHe) 3HAK1 U CUMBOJIBI, PopMyIibl, abOpeBUaTypbl, HOMEHKJIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPENCTBA HATJITHOCTH.

KomMmyHukaTHBHbBIEe yHHBepcaibHble YueOHbIe 1eliCTBUSA:

3aJjaBaTh BOMPOCHI [0 CYIIECTBY 00CYK/Ia€MOM TeMBbI B XOI€ Iaora U/Win JUCKYCCHH, BBICKa3bIBaTh HJIeH, (HOPMYIHUPOBATH CBOU
MIPEJIOKEHUS] OTHOCUTEIBHO BBIIIOJHEHUS NMPEAJIOKEHHOM 3a1a4u;

BBICTYIIATh C IIPE3CHTALMEN PE3y/IbTaTOB [103HABATEIBLHON EATEIbHOCTH, MTOJYYEHHBIX CAMOCTOSATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU
BBITIOJTHEHUH XUMHYECKOI0 HKCIIEPUMEHTA, TPAKTUUECKOI pabOThI 110 UCCIIEA0BAHUIO CBOMCTB U3y4aeMbIX BEIIECTB, peaau3alui y4eOHOro poeKTa, 1
(bopMyIMpOBAThH BBIBOBI 110 pe3yabTaTaM MPOBEIEHHBIX NCCIIEAOBAHHUM MyTEM COTTIaCOBAHUS MO3UIMIHA B X0/1€ 00CYX/IeHUS 1 00MeHa MHEHHSIMH.
PerynsiTuBHble yHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:

CaMOCTOSITENIbHO MJIAHUPOBATh M OCYLIECTBIISATH CBOKO MIO3HABATEIBHYIO IEATENBHOCTD, ONIPENEsa €€ IENN U 3a7a4i, KOHTPOJIUPOBATh U 110 Mepe
HE0OXOIMMOCTH KOPPEKTUPOBAThH Mpe/IaraeMblii alfOPUTM JEHCTBUI MPH BBHIOJHEHUN YY€OHBIX M HMCCIIEN0BATENbCKUX 3a/a4, BHIOMpaTh Hanbosee
3¢ GEKTUBHBIHN CIIOCOO WX PEIICHHs ¢ YIETOM MOJYyYSHHs HOBBIX 3HaHUI O BEIECTBAX U XMMUYECKHX PEaKIHiX;

OCYILIECTBIISATH CAMOKOHTPOJIb JIEATEIHHOCTH Ha OCHOBE CAaMOAHaIN3a U CAMOOLICHKH.



MNPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbie pe3ysbTaThl OCBOSHUS MPOrpaMMbl 10 XMMHUU Ha YriyOJIEHHOM ypOBHE Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHHs BKIIOYAIOT
crenuduueckue g yueOHoro nmpeamMera « XMMUs» HaydyHble 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBHI 110 OCBOCHHIO, HHTEPIIPETALIMH U TPe0Opa30BaHUIO
3HAHWUW, BHUJBI JCSITEILHOCTU IO TMOJYYCHHUIO HOBOTO 3HAHUS W NMPUMEHEHWIO 3HAHWKA B PA3IUYHBIX YYEOHBIX CHTYalHsIX, a TAKXKE B PEaIbHBIX
KU3HEHHBIX CUTYaIlUsIX, CBA3aHHBIX C XUMUEH. B mporpaMme o XMMHM MpeIMETHbIE PE3yJIbTaThl IPEACTABICHBI IO FOJJaM U3y4EHUSI.

10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHndeckas XUMUs» OTPakKaroT:

c(OPMHPOBAHHOCTH MPEACTABICHUI: O MECTE M 3HAYCHWU OPraHMYECKOW XMMHUHU B CHUCTEME €CTECTBEHHBIX HayK M €€ posid B oOecrieueHuu
YCTOWYMBOTO PA3BUTHUS YEJIOBEYECTBA B PEIICHUU MPOOJIEM SKOJIOTMUYECKOM, SHEPreTHYecKod W MUIIEeBON 0e30MacHOCTH, B Pa3BUTUU MEAULIMHBI,
CO3/IaHUU HOBBIX MAaT€pPHaJIOB, HOBBIX HCTOUHUKOB YHEPTHH, B 00€CIIEYCHUH PAIlMOHATIBLHOTO MPUPOIONOIB30BaHus, B GOPMUPOBAHUN MUPOBO33PEHUS
1 o011el KyJIbTyphbl YEJIOBEKA, a TAK)KE IKOJIOTMYECKH 0OOCHOBAHHOT'O OTHOILLIEHUS K CBOEMY 3/J0POBBIO U IIPUPOJIHON Cpelie;

BIIQJICHUE CUCTEMON XUMUYECKUX 3HAHHM, KOTOpasi BKIIOYAET: OCHOBOMOJIATAIONINE MOHATUS — XUMUYECKHM 3JIEMEHT, aToM, SIIPO U DJIEKTPOHHAS
o0oJiouka aroma, s-, pP-, d-aToMHBIE OpOHMTAIN, OCHOBHOE M BO30YKAEHHOE COCTOSIHUSI aTOMa, THOPHIM3alisl aTOMHBIX OpOMTAJICH, HOH, MOJICKYIIa,
BaJICHTHOCTh, AJIEKTPOOTPHUIATEILHOCT, CTENIEHb OKHUCICHHS, XUMHUYECKasl CBS3b, MOJb, MOJIIpPHAs Macca, MOJISIPHBIA O00BEM, YIIIEPOJIHBIN CKENeT,
(byHKIMOHATBHAS TPYIINA, PaAUKall, CTPYKTypHBIE (hOpMyIIbl (pa3BEPHYTHIE, COKPAIIEHHBIE, CKEIETHBIC), H30MEPHUsS CTPYKTYPHASI U IPOCTPAHCTBEHHAS
(reomeTpuueckas, ONTHYECKas), M30MEpPbI, TOMOJIOTMYECKUU psii, TOMOJIOTH, YIJIEBOAOPOAbI, KHUCIOPOJ- M a30TCOJEpKallhe OpraHU4YeCcKHe
COCJIMHEHH S, MOHOMED, MTOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMSI; TEOPUH, 3aKOHBI (Ieproanyeckuii 3akoH /. 1. Menneneena,
TEOpHUsl CTPOCHUS OpraHmdeckux BemecTB A. M. byTnepoBa, 3aK0OH COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHUsS U MPEBPAIEHUSI SHEPTUU MpH
XUMUYECKUX PEAKIIHIX ), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XMMHUHU, MUPOBO33PEHUYECKHUE 3HAHUSI, JISKAIIIME B OCHOBE TOHUMAHUS MPUUYNHHO CTH
Y CUCTEMHOCTH XUMHYECKUX SIBJICHUI; MPEICTABIEHUS O MEXaHU3MaX XUMUUECKUX PEaKIIUi, TEPMOJIMHAMHYECKUX U KHHETHUECKUX 3aKOHOMEPHOCTAX
UX MPOTEKaHHUs, O B3aMMHOM BJIUSHUU aTOMOB M TPYIII aTOMOB B MOJIEKyiax (MHIYKTHBHBIH ¥ Me30MepHbIi 3ddektsr, opuentantsl 1 u I pona);
(dakToNOrMuecKue CBEACHHS O CBOMCTBAaX, COCTaBE, MOJYYCHHHU W OE30MaCHOM HCIIOJIIb30BAHUM BaXXHEHMIIUX OPraHUYECKUX BEUIECTB B OBITY U
MIPAKTUYECKOMN 1eATEIbHOCTH YeJIOBEKa, OOIIMX HAyYHBIX MPUHIMIAX XUMHUYECKOI0 POM3BOACTBA (Ha MpUMeEpe IPOU3BOJCTBA METAaHOJIA, IEPEPabOTKU
HePTH);

c(OpPMUPOBAHHOCTh YMEHMM: BBIABJIATH XapaKTepHbIE NMPU3HAKK MOHITHUN, YCTaHABIMBATH UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIINE
MOHSATHUS MPU ONMKMCAHUM COCTaBA, CTPOCHUS M CBOMCTB OPraHUYECKUX COECTMHEHU;

c(OpPMUPOBAHHOCTh YMEHUM:

MCIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JJISi COCTABIIEHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKENETHBIX) GOpMYI
OpPraHMYECKUX BEILECTB;

COCTaBJISITh YPABHEHHS] XMMHYECKUX pEaKIUHd M PACKPBIBATb HMX CYIIHOCTh: OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUMUd IMOCPEICTBOM
COCTaBJICHUSI 3JIEKTPOHHOT0 OajaHca ATUX peakiuil, peakliuii HOHHOTO OOMEHA MyTEM COCTABIJIEHUS UX MOJIHBIX U COKPAUIEHHBIX HOHHBIX YPaBHEHMIA;

M3TOTaBIMBATH MOJEIN MOJIEKYJ OPraHMYECKUX BEIIECTB JIs1 MJUTFOCTPAIIMU UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUI: YCTAHABIMBATh IPUHAITIC)KHOCTh M3YUEHHBIX OPraHUYECKUX BEILIECTB 110 UX COCTABY U CTPOEHUIO K ONpeAeIEHHOMY
KJIacCy/TpyIIe COeAMHEHUM, JaBaTh UM Ha3BaHus 1o cuctemarndeckoit HomeHkaarype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BAHUS TSI OTACTBHBIX
Mpe/ICTaBUTENIe OpraHMYeCKUX BEUIECTB (STWJIEH, alleTHIJIEH, TOJYOJI, TJIMLEPHH, STHICHIVIMKOJb, (eHod, (Gopmalbaerus, ameraibAeru, aleToH,



MypaBbUHasl KHCIIOTA, YKCYCHasl KHUCJIOTa, CT€apUHOBAasl, OJICMHOBAs, MaJbMUTHHOBAs KHUCIOTHI, INIMIMH, ajlaHUH, MajbTo3a, (PpyKTO3a, aHUIUH,
JUBUHUIL, U30IIPEH, XJIOPOIIPEH, CTUPOJ U IPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUS OMPEIENATh BUJl XUMHUECKON CBS3M B OPTraHMUYECKUX COCAMHEHMSIX (KOBAJICHTHAs W MOHHAS CBSI3b, G- U T-CBS3b,
BOJIOPOJHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHHUS IPUMEHSTH MOJOKEHUS TEOPHH CTPOCHUs OpraHnndeckux BemectB A. M. BytiepoBa /i 00bsiCHEHHS 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX COCTAaBA U CTPOCHMUS;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTAB, CTPOCHUE, (U3NUECKHE U XUMUYECKUE CBOMCTBA TUMHYHBIX MPEACTaBUTENCH pa3InyHbIX
KJIACCOB OPraHMYECKUX BEILECTB: AJIKaHOB, IUKJIOAJIKAHOB, aAJIKEHOB, AJIKaJIN€HOB, AJIKWHOB, apOMaTUYECKUX YIJIEBOJOPOJIOB, CIIMPTOB, aJIbAECTUIOB,
KETOHOB, KapOOHOBBIX KHUCJIOT, MMPOCTHIX U CIOXKHBIX A(UPOB, )KUPOB, HUTPOCOEAUHEHUNH U aMHUHOB, aMUHOKHCIIOT, O€JIKOB, yIJIeBOJOB (MOHO-, TU- U
MOJINCAXapHUOB), UJUTFOCTPUPOBATH TEHETHUECKYIO CBSI3b MEX]Yy HUMH YPAaBHEHHUSMH COOTBETCTBYIOIIMX XHUMHUYECKHUX PEAKIUN C HCIOIb30BAHHEM
CTPYKTYPHBIX (GOpMYII;

c(OpPMHUPOBAHHOCTh YMEHHUS MOATBEPK/IaTh HAa KOHKPETHBIX MpPUMEpax XapaKTep 3aBUCUMOCTH PEAKIMOHHOW CIIOCOOHOCTH OpPraHMYeCKHX
COEIMHEHUI OT KPaTHOCTH U TUIIAa KOBAJIEGHTHOM CBA3M (G- U M-CBS3M), B3AUMHOI'O BJIMSHHS aTOMOB U I'PYIIIl aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTePHU30BaTh HICTOYHHUKH YTIIEBOJAOPOIHOTO ChIPbsl (He(pTh, MPUPOIHBIN ra3, yroisp), CliocoObl ero nepepadoTKu
U IPAKTUUYECKOE MPUMEHEHHUE MPOTYKTOB NepepadoTKy;

c(hOpMHUPOBAHHOCTH BJIAJICHUS CHCTEMOI 3HAHUI O €CTECTBEHHO-HAYYHBIX METOAAaX MO3HaHWs — HAOIIOJIEHUH, U3MEPEHUHU, MOJCIUPOBAHUH,
JKCIIEPUMEHTE (peaIbHOM U MBICJIEHHOM) U YMEHUS IPUMEHATh 3TU 3HAHUS,

c(OpPMUPOBAHHOCTh YMEHHUSI MPHUMEHATH OCHOBHBIE OIEPAllMd MBICIUTENbHON AESITeTbHOCTH — aHallu3 U CUHTE3, CpaBHEHHUE, 00O0O0IIeHHE,
CUCTEMAaTHU3allMIO, BISIBJICHUE IPUYMHHO-CIIEACTBEHHBIX CBSI3€H — /Ul U3Y4YEHUS CBOMCTB BEIIECTB U XUMUUYECKUX pEaKLUii;

c(hOPMHUPOBAHHOCTh YMEHUII: BBISBIATH B3aMMOCBS3h XUMHUYECKHX 3HAHUU C MOHATHSAMHU U MPEICTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX
IpeIMEeTOoB AJis1 00Jiee 0CO3HAHHOTO TOHUMAaHUS CYITHOCTU MaT€pUalIbHOTO €IMHCTBA MUPA, UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS 110 OPraHUYECKON XUMHUH
111 OOBSICHEHUS U IPOTHO3MPOBAHHUS SBJICHUH, HUMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOAY;

c(OpPMUPOBAHHOCTh YMEHMI: MPOBOJUTH PAcu€Thl MO XUMHUYECKUM (GopMyJaM M YpaBHEHUSM XHMHUYECKUX PEaKIUil ¢ HCHOJIb30BaHUEM
¢u3nyeckux BeMMYMH (Macca, 0OBEM Tra30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PAaCUEThHl 110
HaXO0XJACHUIO XMUMHUYECKOH (QOpMysbl BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JOJISIM XHUMHUYECKHMX 3JIE€MEHTOB, MPOAYKTaM CropaHus, IMJIOTHOCTH
ra3000pa3HbIX BEIECTB;

c(OpMUPOBAHHOCTh YMEHHUM: IPOTHO3UPOBATh, AHAJIM3UPOBATh U OLIEHUBAThH C O3UIMI 3KOJIOTNYecKol 0€30aCHOCTH MOCIEACTBUSI OBITOBOM U
MIPOM3BOJICTBEHHOH JIEATETBLHOCTH YeNOBEKa, CBSI3aHHOM C MepepabOTKOM BEIIeCcTB, MCIIOJIb30BaTh MMONyUYEHHbIE 3HAHUS JJIS MPUHATUS TPAMOTHBIX
perieHuit mpoOIeM B CUTYallUsIX, CBSI3aHHBIX C XUMUEH;

Cc(OPMHPOBAHHOCTh YMEHHI: CaMOCTOSTENFHO IUIAHUPOBATh M IMPOBOJUTH XMMHUYECKMHA SKCHEPUMEHT (TOJIyueHHEe U H3Y4YE€HHE CBOMCTB
OpPraHMYECKUX BEIECTB, KAUECTBEHHBIE PEAKIMH YTJIEBOJOPOIOB Pa3IUYHBIX KJIACCOB U KUCIOPOJCOJEPKAIIMX OPraHUYECKUX BELIECTB, PEIICHUE
HKCHEPUMEHTAIbHBIX 3a/lad 0 PACIO3HABAHMUIO OPraHMYECKHX BEILIECTB) € COOMIOJIEHHUEM IMpaBuil 0€30MacHOro oOpalleHHs C BEleCTBAMU U
nabopaTopHbIM  00Opy/OBaHUEM, (QOPMYIMPOBAaTh LENb HCCIENOBAaHUS, MPEACTABIATh B pa3IMuHOM (QopMme pe3ynbTaThl SKCIEpUMEHTA,
aHAJIN3UPOBATh U OLIEHUBATH UX TOCTOBEPHOCTH;

c(OPMUPOBAHHOCTh YMEHUH:



co0JIr0JaTh MpaBUIa 3KOJIOTMUYECKH 1I€1€CO00Pa3HOro MOBEAEHUS B ObITY M TPYIOBOW JIEATEILHOCTH B IIENSAX COXPAHEHUS CBOETO 3/J0POBbS,
OKpY>Karolle NPUPOJHON CPEABI U TOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABATh OIIACHOCTh TOKCUYECKOTO IEHCTBUS HA KUBbIE OPraHU3MBbI ONPEACIEHHBIX OPraHMYECKHUX BEIECTB, IOHUMAs cMblci nokaszaress [1/1K;

aHAJM3UPOBATh 11€J€CO00Pa3HOCTh NMPUMEHEHHS] OPraHMYECKUX BEUIECTB B IMPOMBIIUIEHHOCTH M B OBITY C TOYKH 3PEHUS COOTHOIICHHUS PHCK-
110JI1b34;

c(OPMHPOBAHHOCTh YMEHUIl: OCYIIECTBIIATh IEJICHANPABICHHBI MOUCK XMMUYECKOH HMH(OpMAny B Pa3lIWYHBIX MCTOYHMKAX (HAydHas H
yueOHO-HayyHasi  JuTeparypa, CpeacTBa MaccoBod  uHpopmauuu, MHTepHer U Jpyrue), KpPUTHYECKU aHAIM3UPOBATH XUMHUYECKYIO
uHpopMaIHnio, IepepadaTbiBaTh €€ U UCTIOIB30BATh B COOTBETCTBHHU C IIOCTABICHHON Y4eOHOH 3a/1a4ei.

11 KJIACC

[IpenmMeTHBIe pe3ybTaThl OCBOEHUA Kypca «O0111as 1 HeopraHudeckasi XUMHUsD OTPaXKaroT:

c(OPMHUPOBAHHOCTh NPEACTABICHUN: O MaTepUAIbHOM EIMHCTBE MMpA, 3aKOHOMEPHOCTSIX M IO3HABAEMOCTH SIBIIEHUI NPHUPOJBI, O MECTE U
3HAYCHWU XHMHHA B CHCTEME ECTECTBEHHBIX HAayK M €€ pOJM B OOECIEYCHHWH YCTOMUMBOTO PA3BHUTHsI, B PEUICHUH IMPOOJIEM HKOJIOTHYECKOM,
SHEpPreTUYecKOi M MUIIeBOH 0€30MacHOCTH, B Pa3BUTUU MEIHUIMHBI, CO3JaHMM HOBBIX MAaTEpHUaloOB, HOBBIX MCTOYHHMKOB 3HEPrUH, B 00ECIICUEHUU
paMoOHATBFHOTO TPUPOIONOIL30BaHUsA, B (DOPMHUPOBAHUN MHUPOBO33PEHUS M OOLIEH KyJIbTYphl YEIOBEKAa, a TAK)KE DKOJOTHYECKH O0OOCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHON CpELE;

BJIAJICHUE CUCTEMOM XMMHUYECKUX 3HAHUI, KOTOPAsi BKJIIFOYAET: OCHOBOIIOIATAIOIIME ITOHATHS — XUMUYECKHAM 3JIEMEHT, aTOM, JIpO aTOMa, H30TOIIHI,
AIIEKTPOHHAs 000JI0UKa aTOMa, S-, P-, d-aTOMHbIE OPOMTAIIN, OCHOBHOE M BO30YXKIEHHOE COCTOSIHUSI aTOMa, THOPHIU3AIsI AaTOMHBIX OpOUTAJICH, HOH,
MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKasl CBA3b (KOBaJEHTHAas, MOHHAs, METalJIM4YecKas, BOJOPOIHAas),
KpUCTAIUITMYECKas PEIIETKA, XUMUYECKasl pEeakLtsi, paCTBOP, JJIEKTPOIIUTHI, HEIIEKTPOIIUTHI, SJEKTPOIUTHYECKAS] JUCCOLUALUSA, CTEIICHb TUCCOLUALINH,
BOJIOPOJHBIN TOKa3aTelb, OKUCINUTENb, BOCCTAHOBHUTENb, TEIUIOBOM 3(PPEKT XMMUUECKONH peakluu, CKOPOCTb XMMHMUYECKON peaKINH, XUMUYECKOe
paBHOBECHE; TEOPUU U 3aKOHBI (TEOpUs 3JIEKTPOIMTUYECKOM AMccoluainuu, nepuoandeckuid 3akon JI.M. MenneneeBa, 3aKOH COXpaHEHHUS MacChl
BELIECTB, 3aKOH COXPAaHEHUs U MPEBPALCHHS SHEPTUU [TPH XUMUYECKUX PEaKIUsiX, 3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB, 3aKOH JICHCTBYIOIIUX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHH, MUPOBO33PEHYECKHUE 3HAHMSA, JIEKAIIUE B OCHOBE IIOHUMAHUs INPUYUHHOCTH U CHUCTEMHOCTHU
XUMHUYECKUX SIBJICHUI; COBPEMEHHBIE IIPEACTABICHHUS O CTPOCHHM BELIECTBA HA aTOMHOM, MOHHO-MOJIEKYJIIPHOM M HaJMOJIEKYJISIPHOM YPOBHSX;
[IPEACTABICHUSA 0 MEXaHU3Max XUMHYECKUX peaKLui, TEPMOJIUHAMUYECKUX
U KUHETHYECKHX 3aKOHOMEPHOCTSIX MX MPOTEKaHUs, 0 XMMUYECKOM PAaBHOBECHH, PaCTBOpPaxX M JUCIEPCHBIX cucTeMax; (aKTOJIOrMYECKUEe CBEICHUS O
CBOWCTBaX, COCTaBe, MOJYyYEeHUH M O€30IaCHOM HCMOJIb30BAHMU BaXHEUIIMX HEOPTaHMYECKUX BEIIECTB B OBITY M NPAKTUYECKOH NESATEIbHOCTH
4esoBeKa, OOIIMX HayYHBIX MPUHIUIIAX XMMHUYECKOTO MPOU3BOICTBA;

c(OPMHPOBAHHOCTh YMEHHI: BBISBIATH XapaKTEPHbIC MPHU3HAKH IMOHATUH, YyCTaHABIMBATH X B3aUMOCBA3b, UCIOJIH30BATH COOTBETCTBYIOLIHE
MTOHATHUS MTPU ONMCAHUHM HEOPTAHMYECKUX BEIIECTB M UX MPEBPALICHUN;

c(OPMHPOBAHHOCTh YMEHUS HCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY Ul COCTaBICHUs (POPMYI BEIIECTB M YPAaBHEHUN XMMHUECKUX PEaKIHi,
cucremarnyeckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEJIBHBIX BEILECTB;

c(OPMHPOBAHHOCTH YMEHUS ONPEEATh BaJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKUX 3JIEMEHTOB B COEAMHEHHSX, BUJ XUMHUUECKOU CBS3U
(xoBaJIeHTHAas, MOHHAs!, METaJUINYeCKasi, BOJOPOIHAsS), TUIl KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;



C(OPMHUPOBAHHOCTb YMEHMSI OOBACHATh 3aBUCHUMOCTb CBOMCTB BELIECTB OT BHMJAa XMMUYECKOH CBSI3M M TUINA KPUCTAUIMUECKOW PEHIETKH,
OOMEHHBII U JOHOPHO-AKIICIITOPHBIN MEXaHU3MBI 00pa30BaHUS KOBAJICHTHON CBSI3H,

c(OPMHUPOBAHHOCTh YMEHUH: KIacCU(UIIMPOBATh: HEOPIrAHNYECKHUE BELIECTBA 110 UX COCTABY, XMMUYECKHUE PEAKIMU 110 Pa3InYHbIM IPU3HAKaM
(4ucy M COCTaBy pEarupyrolIfX BEIIECTB, TEINIOBOMY 3P (EKTy peakluuu, U3MEHEHUIO CTENEHEW OKHCICHHS JJIEMEHTOB, 0OpaTUMOCTH, Y4aCTHIO
KaTaJn3aropa U Jpyrue); CaMOCTOSATENIbHO BEIOUPATh OCHOBAHUSA U KPUTEPUH [Tl KJIaCCU(DUKALIMU U3ydaeMbIX BEILECTB U XMMUYECKUX PeaKIHii;

c(OPMHPOBAHHOCTh YMEHHUS PACKPBIBATh CMBICI TepHoauueckoro 3akona /I. 1. MenneneeBa U IEeMOHCTPUPOBATh €r0 CHCTEMATHU3HPYIOLIYIO,
OOBSICHUTENIBHYIO U IIPOTHOCTUYECKYIO (PYHKINMY;

c(OPMHPOBAHHOCTH YMEHHIA: XapaKTEPU30BATh IICKTPOHHOE CTPOCHUE aTOMOB M HIOHOB XUMHUYECKUX HJIEMEHTOB MIEPBOr0—4ETBEPTOrO IEPHUOJIOB
[Tepuonmueckoii cucremsl J[.1. MenneneeBa, UCIOIb3ysl HOHITUS «IHEPIeTHUECKUE YPOBHHUY», «IHEPreTHYECKHE MOIYPOBHM», «S-, P-, O-aTOMHbIE
opOuTaIN», KOCHOBHOE U BO30YKAEHHOE SHEPreTHYECKUE COCTOSIHUS aTOMay; O0BSCHATh 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMHUECKUX 3JIEMEHTOB
U UX COeAMHEHMM 1o nepuonam u rpynnam Ilepmoaudeckoit cucremsl . Y. MenneneeBa, BAIGHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOEHUS UX JIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTH YMEHUH: XapaKTepU30BaTh (omuchIBaTh) o0mme XUMHYECKHE CBOMCTBA BEILECTB Pa3JIMYHBIX
KJIACCOB, ITOATBEPK1aTh CYLIECTBOBAHME TIEHETUYECKON CBSI3U MEXAY HEOPraHMYECKHMH BEIECTBAMHU C MOMOIIBI0 YPABHEHMH COOTBETCTBYIOLIMX
XMMHYECKUX PEAKIIUI;

Cc(OPMHUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTb: OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA IOCPEACTBOM COCTABIEHHS 3JIEKTPOHHOTO
OayaHca 9TUX peakUuii; peaknii HOHHOrO 0OMEeHa ITyTEM COCTABIICHHS UX TOJIHBIX M COKpPAIIEHHBIX HOHHBIX YPaBHEHUH; pEeaKIuil THAPOIIN3A; peaKIIni
KOMILIEKCO00pa3oBaHus (Ha IpUMepe THAPOKCOKOMIUIEKCOB LIMHKA U aJTFOMUHHUSA);

c(OPMHPOBAHHOCTh YMEHUS OOBSICHATh 3aKOHOMEPHOCTH MPOTEKAHHS XMMHYECKHX PEAKIHUU € y4ETOM HMX HHEPreTUYEeCKHX XapaKTePUCTHUK,
XapaKkTep U3MEHEHHs CKOPOCTH XMMUYECKON PEaKIIUU B 3aBUCIMOCTH OT Pa3JIMYHbIX (PAKTOPOB, a TAK)KE XapaKTep CMELICHNUSI XUMHUECKOTO PAaBHOBECHS
10/ BIUSIHUEM BHEIIHUX Bo3jaencTBuil (mpunuun Jle latense);

Cc(OPMHPOBAHHOCTh YMEHUS XapaKTePU30BaTh XMMHUYECKHE pEaKIMM, JeKalldie B OCHOBE IPOMBIIIJIEHHOTO MOJXY4YE€HHUS! CEpHOW KHCIOTHI,
aMMHaKa, o0II1e Hay4yHble IPUHIUIIBI XUMUYECKUX MPOU3BO/ICTB; 11€71€c000pa3HOCTh MPUMEHEHHSI HEOPTaHMYECKHUX BEILIECTB B IPOMBIIIJIEHHOCTH U B
OBITY C TOYKHU 3PEHUSI COOTHOILIEHUS PUCK-TI0JIb3a;

c(OpMUPOBAHHOCTbH BJIAJICHUS CHCTEMOW 3HAaHUI O METO/1aX HayYHOTr'0 [TO3HAHUS SIBICHUHN PUPObI — HAOII0JeHIE, U3MEPEHHE, MOJIEIINPOBAHUE,
HKCHEPUMEHT (peaNbHbli M MBICICHHBIH), HUCHOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHHs NPUMEHATh 3TH 3HAHUA NpPU SKCIEPHUMEHTAILHOM
UCCJIEIOBAaHUM BEIIECTB M JJIs1 OOBSCHEHUS XMUMMUECKHUX SIBJICHUH, MMEIOIIUX MECTO B IPUPOJE, NPAKTHUUECKON IEsTEIbHOCTH YeloBeKa M B
[IOBCEIHEBHOM KU3HHY,

c(OpPMUPOBAHHOCTh YMEHUS BBISBISATh B3aUMOCBS3b XMMUYECKUX 3HAHUHM C MOHATUSAMHU U MPEJCTaBICHUSIMH JIPYTUX €CTECTBEHHO-HAYYHBIX
MPEeIMETOB JUIst 00Jiee 0OCO3HAHHOTO OHUMAHHUS MaTepUaIbHOIO €TUHCTBA MHPA;

c(OPMUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUETHI: C MCIOIb30BAaHHMEM IOHATUN «MaccoBas JOJIs BEIIECTBA B PAcTBOpPE» U «MOJIIpHas
KOHIIGHTpPALIM»; MacChl BEIIeCTBA WM 00bEMa rasza 1o U3BeCTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00bEMY OJHOIO U3 YYaCTBYIOIIMX B PEAKIUH
BELIECTB; TEIUIOBOTO 3¢ (deKTa peakinu; 3Ha4eHHs] BOJAOPOJHOrO MOKa3aTelss pacTBOPOB KHUCIOT M IIENoYel ¢ M3BECTHOW CTENEHBIO JHUCCOIHMAIlUY;
Macchl (00bEMa, KOJTMUYECTBA BEIIECTBA) MPOIYKTa PEaKIIMH, €CIIM OJJHO M3 UCXOHBIX BEIIECTB JaHO B BUJIE PACTBOPA C ONpeAeaEHHOI MacCOBO oei
PacTBOPEHHOIO BEIECTBA UM JaHO B U30BITKE (MMEET MPUMECH); 10JIU BBIXOJA POAYKTa PEaKIiK; 0ObEMHBIX OTHOILCHHUH Ta30B;



c(OpMUPOBAHHOCTh YMEHUI: CAMOCTOSITEIHHO TUIAHUPOBATH M MPOBOJUTH XUMUYECKHI AKCIIEPUMEHT (MPOBEICHNE PEeaKIMii HOHHOTO OOMeHa,
MIOATBEPK/IEHNE KaYECTBEHHOI'O COCTaBa HEOPraHWYECKUX BEILECTB, ONPEACIECHUE CPEbl PACTBOPOB BELIECTB C IOMOIIBIO MHAUKATOPOB, U3YYEHUE
BIIUSTHUS PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakliy, pelIeHre SKCIEePUMEHTaIbHbIX 3a/1a4 1o TeMaM «Metamib» 1 «HemeTamis») ¢
co0JII0IeHrEM TTPpaBHIT 0€30IIaCHOTO OOPAIIEHHS C BEIIECTBAMU U JIAOOPATOPHBIM 000pyA0BaHHEM, (POPMYINPOBATH LENIb HCCIEI0BAHNUS, IPEICTABIIAT
B pa3IMuHOM opMe pe3ysbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATh U OLICHUBATh X JOCTOBEPHOCTD;

c(OPMHPOBAHHOCTh YMEHHMIA: COOMIOIATh MpPaBUIa TOJH30BAHUS XUMHUYECKOW TOCYIAOH M JIaOOpaTOpHBIM 0O0OpYAOBaHHEM, OOpamieHHs ¢
BELIECTBAMH B COOTBETCTBUH C MHCTPYKIMSMH IO BBIIOJHEHHUIO TaOOPATOPHBIX XMMHUYECKHUX OIMBITOB, SKOJIOTHYECKH 11€JIeCO00pa3HOro MOBEICHUS B
OBITYy W TPYIOBOU [EATEIHHOCTH B IENSAX COXPAHCHHS] CBOETO 370POBBS, OKPYKAIOMIEH NPUPOAHONW Cpeabl W JOCTHKCHUS €€ YCTOWYUBOTO
pa3BUTHA, OCO3HABATH OMACHOCTh TOKCHYECKOTO JCMCTBHUSI HAa >KMBBIE OPraHU3Mbl ONpPECIEHHBIX HEOPraHMYECKHX BEUIECTB, MOHUMAs CMBICI
mokazareis ITJK;

c(OPMHPOBAHHOCTH YMEHHUI: OCYIIECTBIISATH IeJICHANPABICHHBIN TOUCK XUMUYECKON HH(POPMALIUHU B PA3INYHBIX HCTOYHHUKAX (HaydHas M y4eOHO-

Hay4yHas JMTeparypa, CpelcTBa MaccoBOM wuHQopmauuu, HHTepHeT W Jpyrue), KpUTHUECKH aHAJIM3UPOBATh XUMMUYECKYI0 HH(opMauo,
nepepadaTbIBaTh €€ M NCIOIb30BATh B COOTBETCTBHH C TIOCTABICHHON Y4eOHOH 3a/1a4ei.
TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBanue pa3neinoB U TeEM IpOrpaMmsl KonnuecTBo yacos OneKTpoHHbIE (HUPPOBHIE)
n/m Bcero KontposibHbIe [IpakTuyeckue 00pa3soBaTebHBIC PECYPCHI
paboThI paboThI
Pa3znea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
1.1 TIlpeamer oprannyeckoi XUMuu. TeopHs CTpOCHUS 8 bubmuoreka [JOK
oprannyeckux coeaunenuit A. M. Bytnepoa https://m.edsoo.ru/d69df650
Hroro mo pazueny 8
Paznes 2. Yriesogopoasbl
2.1 TlpenenbHBIE YTIEBOIOPOIBI — ATKAHBI, ITMKJIOATKAHBI 5 bubnmnorexka HOK
https://m.edso0.ru/d69df650
2.2 HenpenenbHble yrIeBOAOPOAbI: AIKEHBI, AIKaAUEHBI, AIKUHbI 14 1 bubnuoreka [JOK
https://m.edsoo.ru/d69df650
2.3 Apomarudeckue yriieBOIOpPOIbI (apeHbI) 8 bu6muoreka [JOK
https://m.edso0.ru/d69df650
2.4 TlpupoaHble HCTOYHHUKH YTJIEBOAOPOAOB U UX nepepaboTka 4 bubmuoreka [JOK
https://m.edsoo.ru/d69df650
2.5 T anoreHmpou3BOIHBIC YTIIEBOIOPOIOB 4 1 bu6mmoreka [JOK

https://m.edso00.ru/d69df650
Hroro no pazneny 35


https://m.edsoo.ru/d69df650
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No HanmMeHnoBaHue pa3ienoB U TEM IPOrPaMMbI KonnuecTBo acos DnekTpoHHbIe (IU(PPOBHIE)

n/m Bcero KontposbHbIe [IpakTnueckue 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI
Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
3.1 Cuouptel. @enon 11 1 bubmmoreka [IOK
https://m.edsoo.ru/d69df650
3.2 KapOoHWIbHBIC COSTMHEHUS: aTbICTU Il K KETOHBI. 21 1 bu6nmoreka [IOK
Kap6oHnoBbie kuciotsl. CiioxHbie 3Gupsl. Kuphbl https://m.edsoo.ru/d69df650
3.3 VYrieBojbl 9 1 bubmuorexa [JOK
https://m.edso0.ru/d69df650
Htoro no pazneny 41
Pa3znen 4. A3oTconepkamye opraHudecKkue coe{uHeHust
4.1 AwmwuHBI. AMUHOKHUCIOTHL benku 12 1 2 bubmuorexa [JOK
https://m.edsoo.ru/d69df650
Hroro no pazgeny 12
Pa3pnen S. BeicokoMoJieKy/IsipHbIE COeAUHEHUSA
5.1 BpICOKOMOJIEKYIISPHBIE COEIUHEHUS 6 1 bubnnorexka HOK
https://m.edso0.ru/d69df650
Htoro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 6
11 KJIACC
Ne HaumeHoBaHue pa3iesioB U TEM MPOrpaMMbl KonnuectBo yacos OnexkTpoHHbIe (IU(POBLIE)
n/m Bcero Kontposnbusie — IpakTudeckue 00pa30BaTe/bHBIC PECYPCHI
paboThI paboThI
Paszgea 1. Teoperuueckue 0CHOBbI XUMUH
1.1 Crpoenue atoma. [lepnonnueckuii 3akon u [lepuonuyeckas 9 bu6muoreka [JOK
cuctema xummudecknx snemeHToB [I. M. Menneneena https://m.edsoo.ru/2dd57f24
1.2 Crpoenue BemecTBa. MHOrooOpasue BEIEeCTB 11 1 bubmuoreka [JOK
https://m.edsoo.ru/2dd57f24
1.3 Xwumudeckue peakiuu 19 1 3 bu6muoreka [JOK

https://m.edsoo.ru/2dd57f24
Hroro no pazneny 39
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No HaunmenoBanue pa3zienoB U TeM NporpaMMbl
/i

Pa3nen 2. Heoprannueckasi XuMust
2.1 Hewmeramibl

2.2 Meraisl

Hroro no pazneny
Pasznea 3. Xumus u :KU3HL

3.1 Meroasl HO3HAHUA B XUMUU. XUMHUSA U )KU3Hb

Hroro no paszneny
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne Tema ypoka
n/n

1 TIIpenmer u 3HaU€HHE OPTrAaHUUYECKON XUMUH,
MIPEICTABICHHE O MHOTOOOpa3uu OPraHUYECKUX
COeIMHEHUN

2  DJEKTPOHHOE CTPOEHHE aToMa yriepoja (OCHOBHOE U
BO30YX/IEHHOE COCTOSIHUS ). BasieHTHBIE BO3MOKHOCTH
aToma yriepozaa

3  Xumuueckas CBs3b B OPraHUYECKUX COCTUHEHUSX.
Mexanu3mbl 00pa30BaHUS KOBAJIEHTHOM CBSI3U, CTIOCOOBI
paspbiBa CBSA3EH

4 Teopus cTpOCHUsI OPTAaHUUECKUX COSAUHEHUN A. M.
byrneposa

5  Buasl uzomepun: CTpyKTypHas, IpOCTPAHCTBEHHASI.

OnekTpoHHbIE () ()EKTH B MOJIEKYJIaX OPraHUYECKUX
COCTUHEHUN

1

KomuuecTBo vacoB OnekTpoHHBIE (IUPPOBHIE)

Bcero KoHTtposnbHbIe

paboThI

31 1
23 1

54

102 4

KonnuecTBo 4acos
Bcero Kontponbnbie Ilpaktuueckne H3YICHHA 00pa30BaTENIEHEIC PECYPChI

paboThI

paboTHI

TpakTnaecKue 00pa30BaTeIbHBIE PECYPChI

paboThI

3 bubmuorexa [JOK
https://m.edsoo.ru/2dd57f24

2 bu6nmoreka [IOK
https://m.edsoo.ru/2dd57f24

bubnnoreka IIOK
https://m.edsoo.ru/2dd57f24

Hara DJEeKTPOHHBIE IU(PPOBBIE

bubmuoreka [JOK
https://m.edso00.ru/3686e65

bubmuoreka [JOK
https://m.edsoo.ru/Oce6fd4c

bubmuorexa [JOK
https://m.edso0.ru/8d39f5c8

bu6nmoreka [JOK
https://m.edso0.ru/9e595ch8
bu6mmorekxa [{JOK
https://m.edso0.ru/b0e61661


https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

Y U3yYEHHE €ro CBOMCTB"

No Tema ypoka KonnuectBo wacoB Hara DIEeKTpOHHBIE UPPOBHIC
/1 Bcero Kontposnbubie Ilpaktuueckne H3YICHHA 00pa3soBaTeIbHBIC PECYPCHI
paboThI paboThI
6 IIpencraBneHue o KIacCH(PUKAIUU U CHCTEMATHICCKAs bubnmoreka [JOK
Homenkiarypa (IUPAC) opranndyeckux BEIIECTB https://m.edsoo.ru/c212dd21
7 Kuaccudukanus peakuuii B OpraHu4ecKoi XuMun bubnnoreka [JOK
https://m.edsoo.ru/ba5706aa
8  Cucremaruzanus u 00001IeHUE 3HAHUH 110 TEME bubnmoreka [JOK
https://m.edsoo.ru/87a37cab
9  AnkaHbl: TOMOJIOTHYECKHH psif, oOmas ¢popmyina, bubnnoreka [JOK
HOMEHKJIATYypa ¥ U30MEPHs, SJICKTPOHHOE U https://m.edsoo0.ru/25a14636
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIT
10 ®wusuyeckue U XUMUYECKHE CBONCTBA aJIKAaHOB bubnunoreka [JOK
https://m.edsoo.ru/3137711c
11 HaxoxzaeHnue ankaHos B npupoze. CrocoObl Mony4eHus u bubnuorexa [JOK
NPUMEHEHHE AJIKAHOB https://m.edsoo.ru/259b0a5b
12 [uknoankansl: o0mmas Gopmynna, HOMEHKIATypa U bubnnoreka [JOK
U30MepHsi, 0COOCHHOCTH CTPOCHHUS M XUMHUUECKIX https://m.edso0.ru/156730d2
CBOWCTB, CITOCOOBI MOJIy4EHUS U IPUMEHEHHE
13 Pemenue pacy€THBIX 3a/1a4 Ha OIpeesieHHEe bub6nuorexa [IOK
MOJICKYJISIPHOM (POPMYJTBI OPraHUYECKOTO BEIECTBA TI0 https://m.edsoo.ru/bf84d8eb
MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOSIIUX B €T0
coctaB. CucteMaTH3anys U 0000IIeHNEe 3HAHUN IO TEME
14 AnkeHsl: TOMOJIOTHUECKHUH psijI, oOmias Gopmyina, bu6mmorexa [IOK
HOMEHKJIaTypa, IEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edsoo.ru/273b0ale
cTpoenne Monekyin. CTpyKTypHas U IHC-TPaHC-U30MEpPHs
QJIKEHOB
15 ®dusnueckne u XUMHYECKUE CBOMCTBA ankeHoB. [IpaBuiio bubmuorexa [IOK
MapKkoBHHKOBA https://m.edsoo.ru/21069ccd
16 CmocoObl Moy4YeHHs ¥ IPUMEHEHNE AJIKCHOB bubmuorexa [JOK
https://m.edso0.ru/665dc058
17 Tlpaktuueckas pabora Ne 1 o teme "[lonyuenue sTunena 1 bub6nuorexa [IOK

https://m.edsoo.ru/0941eed8


https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8

No Tema ypoka KonnuectBo wacoB Hara DIEeKTpOHHBIE UPPOBHIC
/1 Bcero Konrtposbubie Ilpaktuueckue H3YICHUA 00pa3soBaTeIbHBIC PECYPCHI
paboThI paboThI

18

19

20

21

22

23

24

25

26

27
28

29

30

Pemenne pac4€THBIX 3a/1a4 HA ONIPEACIICHUE
MOJIEKYJISIPHON (hOPMYJIbl OPIraHUYECKOTO BELECTBA

AnkanueHsl: CONpsKEHHbBIE, U30JIMPOBAaHHbIE,
KyMyaupoBaHHble. OCOOEHHOCTHU 3JIEKTPOHHOTO
CTPOCHUs

XHUMHUYeCKHEe CBOMCTBA COHpH)KéHHBIX JHUCHOB
CnocoObl MMOJIY4YCHHA U MPUMCHCHUC AJIKaJUCHOB

AJIKUHBI: TOMOJIOTHYECKHH psif, o01as hopmyia,
HOMEHKJIaTypa, 3JIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJ, pu3ndeckre CBONCTBA

XVMUYECKUE CBOKCTBA AJIKUHOB
KauecTBeHHBIE peakiiy Ha TPOMHYIO CBS3b
CriocoObI nostyyeHus ¥ IPUMEHEHNE aJIKUHOB

Pemenue 3amau: pacu€Tsl M0 ypaBHEHUIO XMMHYECKOM
peaxiuu

CI/ICTeMaTI/ISaHI/IH u O606H.[6HI/IG 3HAHUH 10 TEME

ApeHbI: TOMOJIOTUYECKUH pall, o0mmas hopmyna,
HOMEHKJIaTypa. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYT O€H301a U TONyoa, uX (PU3nIecKue
CBOMCTBaA

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKIINN 3aAMEILICHHS

XVMUYECKUE CBOWCTBA aPEHOB: PEAKIIUH MPUCOCTUHEHUS,
OKHCJIEHHE TOMOJIOTOB O€H30I1a

bubmuoreka [JOK
https://m.edsoo.ru/e9ea9921

bu6mmoreka [JOK
https://m.edso0.ru/04298c0a

bu6mmoreka [JOK
https://m.edsoo.ru/e561253d
bu6mmoreka [IOK
https://m.edso0.ru/1aa81660

bubmuorexa [JOK
https://m.edsoo.ru/68b6cc4c

bubmuoreka [JOK
https://m.edso0.ru/23493a93
bu6mmorexa [IOK
https://m.edsoo.ru/7b1c48da
bu6mmoreka [JOK
https://m.edsoo.ru/a6f9alea
bu6mmoreka [IOK
https://m.edsoo.ru/5db8e526

bubmuorexa [JOK
https://m.edsoo.ru/a92a7094

but6mmorexa [JOK
https://m.edsoo.ru/ad44alaed

bubmuorexa [JOK
https://m.edsoo.ru/ad4alae4


https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4

/o

31

32

33

34

35

36
37

38

39

40

41

42

43

44

Tema ypoka

Oco0eHHOCTH XMMHUYECKHUX CBOWCTB CTUPOJIA

Pemenuie pacuéTHbIX 3a7a4 Ha OIpeieIeHIEe
MOJICKYJISIPHOUW (POPMYJITBI OPTaHHYECKOTO BEIIECTBA

CriocoObI nostydeHust 1 IPUMEHEHNE apEeHOB

I'eHeTnyeckas CBsI3b MEKAY Pa3IMUYHBIMU KIacCaMH
YTJIEBOAOPOIOB

Pacuérel o ypaBHEHUSIM XUMUYECKUX PEAKLIUN.
Cucremaru3zanus 1 00001IeHUE 3HAHUH 110 TeMe

[Ipupoansiii ra3. [lonytHbie HeDTAHBIE a3kl
KamenHsbI#l yroib ¥ poIyKThl ero nepepaboTku

Hedtp 1 ciocoOsr e€ nepepadotku. [Ipumenenne
IPOAYKTOB NepepaboTKU HEPTH

I'eneTnueckas cBsi3b MEXAY pa3IMUHBIMU KJIaccaMH
YIJIEBOJJOPO/IOB

["anoreHONpPOMU3BOHBIC YTICBOIOPOIOB: IICKTPOHHOE

CTPOCHUC, PCAKIIUU 3aMCIICHUS I'aJIOTCHA

JelicTBue menouei Ha TaJIOreHIPOU3BOIHBIE.
BzaumoaericTBre QUrajoreHajJIkaHoB ¢ MarHueM U
[IITHKOM

Cucremaru3zanus 1 00001IeHNE 3HAHUH 110 pa3aeny
"VYrineBomopoasr"

KontponpHas padota o teme "YriaeBogopoas"

HpCILCJ'ILHLIC OAHOATOMHBIC CIIMPTHI: TOMOJIOT WYECKU

pan, obmras popmysa, CTpOEHHUE MOJIEKYJI, U30MEpH,

HOMCHKIJIaTypa, KJ'IaCCI/I(pI/IKaI_II/ISI, (I)I/I3I/I‘-ICCKI/IG CBOMCTBaA

KonnuecTtBO yacoB

Bcero Konrtpombsubie IlpakTrueckue H3YICHUA

paboThI

paboThI

Jara

DIEeKTpOHHBIE UPPOBHIC
o0pa3oBaTeNbHbIE PECYPChHI

bubmuoreka [JOK
https://m.edsoo.ru/d5018a54
bu6mmoreka [JOK
https://m.edsoo.ru/53461a2c
bubmuorexa [JOK
https://m.edsoo.ru/6f717d09

bubmuoreka [JOK
https://m.edso0.ru/69b3398b
bu6mmoreka [IOK
https://m.edsoo.ru/21f9de78

bu6mmoreka [IOK
https://m.edsoo.ru/82b4d759

bu6mmoreka [JOK
https://m.edsoo.ru/20e89f22
but6mmorexa [JOK
https://m.edso00.ru/95¢9e298

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


https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
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/o

45

46

47

48

49

50

51

52

53

54

55

56

57

58

Tema ypoka

XUMHUYECKUE CBOMCTBA MPEAEIbHBIX OJJHOATOMHBIX
CIIUPTOB

CriocoObl nostyyeHus 1 IPUMEHEHNE OHOATOMHBIX
CIIUPTOB

[IpocTeie 3¢upbl: HOMEHKIIATYpa U H30MEPHS,
0COOEHHOCTH (PU3MUECKUX U XUMHUUECKUX CBOMCTB

MHOroaroMHbI€ CIIUPTHL: STWICHITIUKOIb U ITTULEPHUH, UX
¢du3nUecKre U XMMHYECKHE CBOMCTBA

CnocoObl MMOJIY4CHHA U MPUMCHCHUC MHOTI'OAaTOMHBIX
CIIUPTOB

deHOJT: CTPOEHUE MOJIEKYJIIbI, PU3MUYCCKHUE CBOMCTRA.
Tokcu4HOCTH eHOIa

XuMu4eckue cBoiicTBa (heHoa
Crioco0b! nostyueHus 1 npuMeHeHne GpeHona

[IpakTuueckas padora Ne 2. Pemenue
9KCHEPUMEHTAIbHBIX 3a7a4 1o TeMe "CrnupThl U (peHob!"

CI/ICTeMaTI/ISaHI/IH n 0606H_[eHI/Ie 3HAHUH 10 TEME

ATbIeruipl ¥ KETOHBI: JIEKTPOHHOE CTPOEHUE
KapOOHMIIBHOM TPYMIIbI; TOMOJIOTUYECKHE PsIIbl, 00IIas
dopMyia, u3oMepusi U HOMEHKJIaTypa

Anbaeruipl ¥ KeTOHBI: (U3MUECKUE CBOMCTBA; PEAKITUN
MIPUCOEANHEHUS

Peakuuu oxuciIeHUS M KQUECTBEHHBIE PEAKLIUU
aITBJIETUI0B M KETOHOB

CrocoObI TOTydeHUST aTbICTH/IOB U KETOHOB

1

paboThI

KonunuecTBo yacos
Bcero Konrtpombsubie IlpakTrueckue H3YICHUA

paboThI

DIEeKTpOHHBIE UPPOBHIC
o0pa3oBaTeNbHbIE PECYPChHI

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

bu6mmoreka [JOK

https://m.eds00.ru/484100000000000

bubmuorexa [JOK
https://m.edsoo.ru/c2c788b2

bubmuoreka [JOK
https://m.edsoo.ru/ee4d84aa
bu6mmoreka [IOK
https://m.edsoo.ru/d12e567d
bubmuoreka [JOK
https://m.edsoo.ru/2ce726f8
bub6mmoreka [IOK
https://m.edso0.ru/037ca5f9
bu6mmoreka [JOK
https://m.edsoo.ru/c77ddf4c
bu6mmoreka [IOK
https://m.edsoo.ru/fd0Oced09
bu6mmoreka [JOK
https://m.edso0.ru/1810ch9b

bu6mmorexa [IOK
https://m.edsoo.ru/b139beaa

but6mmorexa [JOK
https://m.edso0.ru/c887425c

bubmuorexa [JOK
https://m.edsoo.ru/a393baad

bu6mmorekxa [{JOK
https://m.edsoo.ru/520d1c51


https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51

No Tema ypoka KonnuectBo wacoB Hara DIEeKTpOHHBIE UPPOBHIC
/I Bcero Konrtpombsubie IlpakTrueckue H3YICHUA 00pa3oBaTeiIbHbIC PECYPCEL
paboThI paboThI
59 OpnHOOCHOBHBIC IPECITbHBIEC KAPOOHOBBIE KUCIIOTHI, bubnmoreka [JOK
0COOEHHOCTH CTPOCHHS UX MOJICKYJI https://m.edsoo.ru/fecOb113
60 HM3omepus 1 HOMEHKIIATypa KapOOHOBBIX KUCIIOT, UX bubmuorexa [JOK
(u3nveckue cBolcTBa https://m.edsoo.ru/700cc87b
61 XwumMmuuyeckue CBOWCTBA MPENEIbHBIX OJHOOCHOBHBIX bubmuorexa [JOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/40e6e0e9
62 OcoOeHHOCTH CBOMCTB MYPaBbUHOM KHCIOTHI. bubmuoreka [JOK
MHoroo0pa3ue KapOOHOBBIX KUCIIOT https://m.edsoo.ru/bb31be71
63 OcoOEHHOCTH CBOMCTB: HEMPEACIBHBIX U aPOMATHICCKIX bubnmoreka [JOK
KapOOHOBBIX, TUKAPOOHOBBIX, THAPOKCUKAPOOHOBBIX https://m.edso0.ru/83a08773
kuciot. [IpencraBuTeny BRICIIUX KapOOHOBBIX KUCIOT
64 TIloHsTHE O IPOU3BOIHBIX KAPOOHOBBIX KHCIIOT bubnuorexa [JOK
https://m.edsoo.ru/0d162d9d
65 CnocoObl MoTy4YeHHs U IPUMEHEHHE KapOOHOBBIX KHUCIOT bubmuorexka [JOK
https://m.edsoo.ru/7c065c9d
66 CioxabIe 3QUPHI: TOMOJOTHIESCKHH Psif, 001Ias bubmmoreka [JOK
bopmyna, u3oMepus 1 HOMEHKIJIaTypa https://m.edsoo.ru/adfffe6d
67 ®dusnueckrue u XUMHUYECKUE CBOWCTBA A(UPOB bubnunoreka [JOK
https://m.edsoo.ru/ad6b94b2
68 Pemenue pacu€THBIX 3a7a4: 10 YPaBHEHUIO XUMUIECKOM
peaxIuu, Ha ompeeNieHue MOJIEKYIIpHOU (hopmyIibl
OpPTaHHYECKOTO BEIICCTBA
69 IlIpaktudeckas pabora Ne 3. Pemenue 1 bubmmoreka [JOK

70

71

JKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe "KapOoHoBbie
KkucaoThl. CroxxHble 3pupsr”

Kupsl: ctpoenue, pusnueckre 1 XMMHUYECKHE CBOMCTBA
(ruaponus)

OcoOeHHOCTH CBOUCTB JKUPOB, COJIEPKAIINX OCTATKU
HeNpeeNbHbBIX KUPHBIX KUCIOT. JKupsl B mpupojie

https://m.edso0.ru/486671fb

but6mmorexa [JOK
https://m.edsoo.ru/al9c5b98

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


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
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922

No Tema ypoka KonnuectBo wacoB Hara DIEeKTpOHHBIE UPPOBHIC
n/m Bcero Konrtponsnbsie Ilpaktnueckue H3YICHHUA 00pa3oBaTeIbHbIC PECYPCI
paboThI paboThI
72 Mpbuta KaK COJM BBICIINX KAPOOHOBBIX KUCIIOT, UX bubmuoreka [IOK
Morolee aeiicteue. [IoHATHE 0 CHHTETHYECKUX MOFOIIX https://m.edso0.ru/3c566565
cpeactax (CMC)
73 T'enernueckasi CBA3b YIIeBOJOPOIOB U bubmmorexa [IOK
KHCJIOPOICOAEPIKAIINX OPIraHNYECKHUX BEIIECTB https://m.edso0.ru/56790c96
74 PacuéTpl 0 ypaBHEHUSAM XMMHUYECKUX PEaKINi
75 Cucremarusanusg U 0000IIeHNE 3HAHUN 10 TEME bu6mmoreka [JOK
https://m.edsoo.ru/f8eaf2eb
76 OOmmast xapaKTepUCTUKA YIIICBOJIOB U KJIACCU(DUKALIHS bubnmoreka [JOK
YIJIEBOAOB (MOHO-, JIM- ¥ TTOJINCAXaPH/IbI) https://m.edsoo.ru/7a9693al
77 Monocaxapuabl: (PU3NIECKHUE CBONCTBA U HAXOXK/ICHUE B bu6mmoreka [JOK
npupoie https://m.edsoo.ru/b4bdda2d
78 IlpuMeHeHHE TIIOKO3BI, €€ 3HAYCHHE B bubnuorexa [JOK
JKU3HECATCIIBHOCTH OpraHu3Ma https://m.edsoo.ru/5e61122d
79 Jlucaxapuisl: caxapo3a, MaJIbTO3a H JIAKTO3a. bubnmnorexa LIOK
HaxoxieHre B mpupo/ie U MPUMEHEHUE TCaXapuioB https://m.edsoo.ru/eb0384e7
80 Tlommcaxapubl: CTPOCHHE MAaKPOMOJICKYI, PU3NIECCKUE U bubmmoreka [JOK
XMMHUYECKHE CBOMCTBA, TPUMEHEHHE https://m.edsoo.ru/72a04508
81 [IlonsATue 06 NCKYCCTBEHHBIX BOJIOKHAX bub6nuorexa [IOK
https://m.eds00.ru/6216e766
82 Pemienune pacueTHBIX 33724 Ha OTPEICICHUE 0N bubmmorexa [IOK
BBIX0/JIa MPOJYKTA PEAKLUU OT TEOPETUUYECKH https://m.edsoo.ru/7fde4 7ef
BO3MOXHOTO
83 Cucremaruzanus u 0000IIeHUE 3HAHUH 110 pa3Ieny bubnmoreka [JOK
https://m.edsoo.ru/08d4364c
84 KontponbHas padota no Teme "Kuciaopoacoaepsxarue 1 bubmuorexa [IOK
OpraHUYeCKUe COeTUHEHUS " https://m.edsoo0.ru/42c6678e
85 AMUHBI: KITacCU(pHUKAIHS, CTPOCHUE MOJIEKYII, 00TIast bubnuorexa [JOK

dbopmyna, u3oMepusi, HOMEHKIATypa U (pu3ndeckue
CBOWCTBA

https://m.edsoo.ru/efa7e6ca


https://m.edsoo.ru/3c566565
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https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca

No Tema ypoka KonnuectBo wacoB Hara DIEeKTpOHHBIE UPPOBHIC

/1 Bcero Konrtpombsubie IlpakTrueckue H3YICHUA 00pa3soBaTeIbHBIC PECYPCHI

paboThI paboThI

86 Xwumuueckue cBoiicTBa ann(aTHIeCKuX aMUHOB bubmuoreka [IOK

https://m.edsoo.ru/1bc5cf80

87 AHUIWH: CTPOCHHE aHWJINHA, OCOOEHHOCTH XUMHYECKHUX bubmuorexa [JOK
CBOWCTB aHUJIMHA https://m.edsoo.ru/39cd21f1

88 CnocoObl moydeHus U MPUMEHEHHE aTu(aTHIeCKIX bubnmoreka [JOK
aMHHOB https://m.edsoo.ru/eal38763

89 AMHUHOKHCIIOTBI: HOMEHKJIATypa U U30MEpHs, bubmmoreka [IOK
¢pusnueckue cpoiicta. OTHENIbHBIC IPESICTABUTEIH 0L https://m.edsoo.ru/d1773e80
AMHHOKHUCIIOT

90 Xwumuueckue CBOMCTBA AaMHHOKHCIIOT, UX OMOJIOTHYECKOE bubmuorexa [JOK
3Ha4YeHHE aMUHOKUCIOT. CHHTE3 M TUAPOJIH3 MENTHIOB https://m.edsoo.ru/77df705a

91 bBenku KaK IPUPOTHBIC TTOIUMEPHI; CTPYKTYPBI OCIIKOB bubnuorexa [JOK

https://m.edso0.ru/429e9899

92 Xwumuueckue CBOMCTBA OEIKOB bubmuorexka [JOK

https://m.edso0.ru/6237306d

93 AB3orcojaepKalue reTeporUKINIeCKIe COSTMHCHUS. bubmmoreka [JOK
HyxJienHOBbIE KMCIOTBI: COCTaB, CTPOSHHUE U https://m.edsoo.ru/521d1431
Ouosoruyeckas poib

94 Tlpaktuyeckas pabora Ne 4. Pemmenue 1 bubnuotexa [JOK
9KCIIEPUMEHTANBHBIX 3a7a4 1o TeMe "A30TcoieprKaliiue https://m.edsoo.ru/8e3c02d1
OpraHUYecKHue coequHeHus"

95 [IIpaktuyeckas pabora Ne 5. Pemmenue 1 bubnuoreka [JOK
SKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe "Pacrno3naBanue https://m.edsoo.ru/bde3fdf6
OpPraHUYEeCKHX COCTUHEHUN"

96 KoHTpoabsHas pabora 1Mo Teme "A30TcoIepKaIiue 1 bubnmoreka [JOK
OpTaHHYECKUEe COCTUHEHUS " https://m.edsoo.ru/ce561bc7

97 OCHOBHBIC TIOHATHS XUMHH BHICOKOMOJICKYJISIPHBIX bubnmoreka [JOK

CoeHHHeHHﬁ M MCTOABI UX CUHTE3a —II0JIMMEPpHU3alA U
IIOJIUMKOHACHCAI U

https://m.edsoo.ru/7aa63ebd


https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd

No Tema ypoka
/i

98 Ilmactmaccel. YTuiau3anus U nepepadboTKa IIacTuka

99 DnacToMmephl: HATypaJbHBIN CHHTETUYECKUE KayIyKH.
Pesnna

100 Bonokna: HaTypaibHbIE, HICKYCCTBEHHEIE,
cunTeTndeckue. [loauMepsl CrieluaaTbHOr0 Ha3HAYCHUS

101 IIpaxTtuueckas paborta Ne 6. Pemenue
HKCIIEPUMEHTAJIbHBIX 3a/a4 1o Teme "Pacnio3naBanue
MJ1aCTMAcC ¥ BOJIOKOH"

102 O6o0mieHue u cucTeMaTu3alus U3y4YeHHOTO MaTepuania
110 TeMe "BbICOKOMONEKYIIpHbIE COETUHEHUS "

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
11 KJIACC

Ne Tema ypoka
n/n

1  Arom. CocTaB aTOMHBIX sifiep. XMMHYECKHI SJI€MEHT.
N30TomE!

2  CTpoecHHE ICKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC
qyucia

3 Kiaccudukaryss XdMHYECKHX 3JIEMEHTOB (s-, p-, d-, f-
3JIEMEHTHI)

4  PacnpeneneHue 3JIEKTPOHOB MO ATOMHBIM OpOUTAIISIM

5  DnexkTpoHHBIE KOHPUTYPAIIMHA ATOMOB JIEMEHTOB B
OCHOBHOM H BO30YXJIEHHOM COCTOSTHUU

6  DJeKTpOHHBIE KOH(PHUTypaIMA HOHOB.
DNEeKTPOOTPULIATEIBHOCTD

Bcero Konrtpombsubie IlpakTrueckue H3YICHUA

1

102

Bcero Kontponpubie Ilpaktuueckne H3YICHHA

1

KonnuecTtBO yacoB

paboThI

paboThI

KonunuectBo uacoB

paboThI

paboThI

Jara

DIEeKTpOHHBIE UPPOBHIC
o0pa3oBaTeNbHbIE PECYPChHI

bubmuoreka [JOK
https://m.edsoo.ru/82242e0f

bu6mmoreka [JOK
https://m.edso0.ru/246103ec

bubmuorexa [JOK
https://m.edsoo.ru/5963a601

bubmuoreka [JOK
https://m.edsoo.ru/3aebd77a

bubmuorexa [JOK
https://m.edsoo.ru/6a22b1e8

DJEeKTPOHHBIE TU(PPOBBIE

bu6nuorexa [IOK
https://m.edsoo.ru/59c112ee

bub6anoreka LIOK
https://m.edsoo.ru/b4d9fffa
bu6nuorexa [IOK
https://m.edsoo.ru/61294af9
but6mmorexa [IOK
https://m.edsoo.ru/f5f750fe
bubnunorexa LIOK
https://m.edsoo.ru/8149e846

bubanoreka LJOK
https://m.edsoo.ru/a0764b24

o0pazoBaTeNbHbIE PECYPChI


https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24

10

11

12

13

14

15

16

17

18

19

Tema ypoka

IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema
xuMu4ueckux djemeHToB 1. Y. MenaeneeBa, CBA3b C
COBPEMEHHOI Teopuel CTpoeHUs aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKUX
3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOMKHBIX
BEILECTB 110 TpyIIaM U Iepruogam

CucreMmarusanus U 0000IIEHUE 3HAHUN 10 TEME

Buapl xumMuueckoit cBs3u. MexaHu3mbl 00pa3oBaHMs
KOBAJICHTHOM CBA3U. BonopoaHas cBsa3b. MeKMONEKYIISpPHbBIE
B3aMMOJEICTBUSA

BaneHnTHOCTD M BaJICHTHBIE BO3MOXXHOCTH aTOMOB. CBS3b
AJIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C X F€OMETPUUECKUM
CTPOCHHUEM

[IpencraBieHust 0 KOMIUIEKCHBIX COSIMHEHUSAX: COCTaB U
HOMEHKJIaTypa

BemiectBa MONEKYISIpPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUSL.
THUIBI KPUCTAIVIMYECKUX PELIETOK U CBOMCTBA BELLIECTB

[Tonsatue o nucnepcHbix cucremax. [IpeacraBnenue o
KOJUIOUTHBIX PacTBOpPax

Uctunnrie PACTBOPLI: HACBIICHHBIC 1 HCHACBIICHHBIC,
pPacTBOPHUMOCTS. KpI/ICTaJIJIOFI/I,Z[paTBI

CriocoObI BbIpaXKeHUsI KOHIIEHTPALUN pacTBOPOB

Pemenue 3agad ¢ ucIoibp30BaHUEM MOHATHH '"MaccoBas J0JIA

pacTBOpEHHOIO BenlecTa", "MoJIsIpHas KOHIIEHTpaLus'"
Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB

Cucremarusanys 1 0000IeHNEe 3HAHUN 10 TEME

paboThI

KonunuecTBo yacos
Bcero Kontponbhbie IlpakTrdeckme H3YICHUA

paboThI

DIEeKTpOHHBIE IU(PPOBHIC
o0pazoBaTeIbHBIE PECYPChI

bubnunorexa LIOK
https://m.edso0.ru/16957c01

bu6nunorexa LIOK
https://m.edsoo.ru/f8468927

bubmnoreka IIOK
https://m.edsoo.ru/8fad2942

bubmuorexa [JOK
https://m.edsoo.ru/5a8072af

bubnuorexa [JOK
https://m.edsoo.ru/3d2ca093

bubmuorexa [JOK
https://m.edsoo.ru/8c66b12a
bu6anoreka LIOK
https://m.edsoo.ru/e167635b
bu6nuorexa [IOK
https://m.edsoo.ru/da2c70e4
bubanoreka LIOK
https://m.edsoo.ru/e9ccdd8d
bu6nuorexa [IOK
https://m.edsoo.ru/328e653a
but6mmorexa [IOK
https://m.edsoo.ru/785e0ab4
bubnunorexa LIOK
https://m.edsoo.ru/bf9e108d
bubanoreka LJOK
https://m.edsoo.ru/8d2c6a3a


https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a

No Tema ypoka KonnuectBo wacon Hara DIEeKTpOHHBIE IU(PPOBHIC

/1 Bcero Konrtpomnbabie Ilpaktuueckne H3YICHHA 00pa30BaTeIbHBIC PECYPCHI

paboThI paboThI

20 KontpomabHas padora o remam "CTpoeHue aToma. 1 Bu6mumoteka [JOK
[epuoauueckuii 3akoH u [leproauueckas cuctema https://m.edsoo.ru/70a60aa4
xumuyeckux aemenToB /. . Menneneesa", "Ctpoenue
BelecTBa. MHOrooOpasue BemniecTn"

21 Knaccudukaius XUMAYECKUX PEaKIIUi B HEOPTAaHUYECKOU U bubnuotexa [JOK
OpPraHMYeCKO XMMHUH. 3aKOH COXPAHEHHsI MacChl BEIIECTB; https://m.edsoo0.ru/6335cdd2
3aKOH COXPAHEHUS U MPEBPAICHUS SHEPTUHU TIPH
XUMHYECKHX PEaAKIUIX

22 Temnnosble 3G HEKTh XUMUYECKUX PEaKIUil. bubnmnorexka HOK
TepMOXUMHUYECKUE YPAaBHEHHUSI https://m.edsoo.ru/d1db86da

23 BroruucneHus N0 ypaBHEHUSAM XUMAYECKUX PEaKIUi 1 bubmmorexa LIOK
TEPMOXMMHUYECKHM yPaBHECHHUSIM https://m.edso0.ru/87b13954

24 CxopoCTh XUMHUYECKOU PEaKINH, €€ 3aBUCUMOCTH OT
pa3nuuHbIX (akTopoB. KaTanus u karanmuzaTtopbl

25 T'OoMOreHHBIE U TeTepOTeHHBIC PEaKIINU

26 Ilpaktuueckas pabora Ne 1 mo Teme "Brusinue paznuyHbIx 1 bu6muoreka [JOK
(aKTOpOB Ha CKOPOCTh XUMUYECKOW peakiun" https://m.edsoo.ru/1facaldl

27 OOpatuMbie U HEOOpATUMBIEC PeaKIIUU. XUMHUIECKOEe bubmuoreka [JOK
paBHOBECHE https://m.edso0.ru/30952f9b

28 Ilpaktuueckas padora Ne 2 o Teme "BnusiHue pa3indyHbIx 1 bu6muoreka [JOK
(aKTOpOB Ha MOJIOKECHUE XMMUYECKOTO paBHOBeCHs" https://m.edsoo.ru/3bf34e17

29 DnekrponuTHdeckas qucconuans. CUiabHbIC U clladble bubnuotexa [JOK
9eKTponuThl. CTeTeHb TUCCOIUAIIUU https://m.edsoo.ru/5f766bdf

30 MHonnoe mpousBeneHue Boasl. Cpea BOJAHBIX PaCTBOPOB. bubmuoreka [IOK
Bonmopoausiii mokaszarens (pH) pactBopa https://m.edso0.ru/3966ca89

31 Tuaponms coneii. Peakiym, mpoTekaromye B pacTBOpax bu6muoreka [IOK
JJIEKTPOJIUTOB https://m.edsoo.ru/09d5a9bd

32 IIpaktuueckas padora Ne 3 o teme "XuUMHUYeCKHE peakluu B 1 bubmuoteka [IOK

pacTBopax dJIEKTPOJIUTOB"

https://m.edsoo.ru/2e3daeb0


https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0

/o
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39

40

41

42

43

44

45

46

Tema ypoka

OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE peakuu. Baxkueliue
OKHUCJIUTEIN U BOCCTAHOBUTENH

MeTo 37eKTPOHHOTO (3JIEKTOHHO-HOHHOT0) OajlaHca
DJEKTPOIN3 PAaCTBOPOB U PACILIIaBOB BEIIECTB
Penienue 3a1a4 pa3inyHbIX THIIOB

Pemenue 3a1a4y pa3nudHbIX TUIIOB

Cucremarusanusa 1 0000IIIeHIE 3HAHUHN 10 TEME
"Xumuueckue peakuu"

KontponbHas padota o Teme "Xumudeckue peakiuu"

[Tonmoxenune HemerauioB B [lepuoanueckont cucreme
xuMuueckux semeHToB . M. MenzaeneeBa u 0coOeHHOCTH
CTpoeHHUs ux aToMoB. Du3nyeckue CBOKWCTBA HEMETAIIIOB
AmoTponus HeMeTauioB (Ha MpUMepe KUCIOPO/ia, CEPHI,
dbocdopa u yriaeposa)

Bonopon: nonydenue, puznueckue 1 XMMUIECKHE CBOMCTBA.

I'mopunet

lanmorensl: HaxXOXIEHHE B IPUPOJE, CIOCOOBI MOTYUCHHS,
bu3HYecKue U XUMHUYECKUE CBOMCTBA
l"anorenoBomopoasl. BaxkHelime Kucaopocoaepxxaimue
COEIMHEHUS TAJIOT€HOB

JlabopaTopHble U IPOMBIIIIIIEHHBIE CIOCOOBI TOTYUYSHHS
rajoreHoB. [ [puMeHeHue raloreHoB U UX COCTMHEHUI

[Ipaktruaeckas padbota Ne 4. PereHue sxcriepuMeHTaTbHBIX
3aaa4 no teme "["anorensr”

KonnuecTtBO yacoB

Bcero Kontponbhbie IlpakTrdeckme H3YICHUA

paboThI

paboThI

Jara

DIEeKTpOHHBIE IU(PPOBHIC
o0pazoBaTeIbHBIE PECYPChI

bubnunorexa LIOK
https://m.edso0.ru/56226060

but6mmoreka [IOK
https://m.edsoo.ru/fb691387
bubnunorexa LIOK
https://m.edsoo0.ru/93fb97d2
bubnuoreka [IOK
https://m.edsoo.ru/5a859d16
bubnunoreka LIOK
https://m.edsoo.ru/5afa265d
bubmuoreka [IOK
https://m.edsoo.ru/c161eb85
bubnunoreka LIOK
https://m.edsoo.ru/a8a0a930

bubnuoreka [{OK
https://m.edsoo.ru/8ca2dcad

bu6nmorexa LIOK
https://m.edsoo.ru/ef92c91c
bu6anoreka LIOK
https://m.edsoo.ru/0aa8f613
bu6nmorexa LIOK
https://m.edsoo.ru/4e223795
but6mmorexa [IOK
https://m.edsoo.ru/6b3255e6
bubnunorexa LIOK
https://m.edsoo.ru/6971aca4
bubanoreka LJOK
https://m.edsoo.ru/8b26fecd


https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd

/o
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Tema ypoka

Kucnopoa: nabopatopHbie 1 MIPOMBIIIIICHHBIE CLIOCOOBI
MoJTyuyeHusl, PU3NYeCcKue U XuMruueckue cBoicTBa. O30H.
[IpuMeHeHue Kuciaopoaa u 030Ha

OKcubl ¥ IEPOKCUIBI
Pemenue 3amay pa3aM4HBIX THIIOB

Cepa: Hax0KJIeHUE B IPUPOJIE, CIIOCOOBI MTOJIyUEHUS,
buznyeckue 1 XuMUYEeCKIe CBONCTBA

CepoBoaopon, cyabhuibl

Kucnopoaconepxamue coequaerus cepbl. OcoOeHHOCTH
CBOMCTB CEPHOU KHUCJIOTHI

[IpakTuueckas pabora Ne 5. Pemenue skcnepuMeHTalIbHbBIX
3a1a4 o Teme "Cepa u e€ coenuHeHus"

A30T: HaX0XkJICHHE B MIPUPOJIE, CITOCOOBI MOTyUCHHUSI,
dbuznyecKkrue 1 XUMUYECKHE CBOMCTBA. AMMMAK, HUTPH/IbI

Kucnopoacoaepxamue coequnenus azora. OcoOeHHOCTH
CBOMCTB a30THOU KHCJIOTBI

[Ipumenenue azota u ero coelMHEeHUN. A30THbIE yA00peHus

docdop: HaAXOkKAECHUE B IPUPOJIE, CIOCOOBI MOTyUSHHUS,
¢uznueckue u xumudeckue csoiictBa. ®ochuast u pochun

Oxkcuanl hochopa, pochopconepxarnire kuciaotsl. Conn
dbocdopHOIi KHCTOTHI

[Tpumenenue pocdopa u ero coequnenuit. PochopHsie
ynoopeHus

[Ipaktruaeckas padbota Ne 6. Permenue sxcrepuMeHTaIbHBIX
3aga4 1o Teme "A30T u pocdop u ux coeauHeHU"

Bcero Kontponbhbie IlpakTrdeckme H3YICHUA

1

|

KonnuecTtBO yacoB

paboThI

paboThI

Jara

DIEeKTpOHHBIE IU(PPOBHIC
o0pazoBaTeIbHBIE PECYPChI

bubnunorexa LIOK
https://m.edsoo.ru/c8abc36a

bu6nunorexa LIOK
https://m.edsoo.ru/5¢8816a0
but6mmoreka [IOK
https://m.edsoo.ru/2b6d8b4b
bubmnoreka IIOK
https://m.edsoo.ru/46afael6
bubmuorexa [JOK
https://m.edsoo.ru/7c875999
bubmnoreka IIOK
https://m.edsoo.ru/8cfa2548
bubmuorexa [JOK
https://m.edsoo.ru/Oafb05e4
bu6anoreka LIOK
https://m.edsoo.ru/badd2255
bu6nuorexa [IOK
https://m.edsoo.ru/e2965afe
bu6anoreka LIOK
https://m.edsoo.ru/129f5059
bu6nuorexa [IOK
https://m.edsoo.ru/9a6b43ec
but6mmorexa [IOK
https://m.edsoo.ru/c7a2d429
bubnunorexa LIOK
https://m.edsoo.ru/a218070a
bubanoreka LJOK
https://m.edsoo.ru/8175ac3f


https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
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
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Tema ypoka

VYriepoa: Hax0XI€HUE B IPUPOJIE, AJUIOTPOIIHBIE
Moaupukanyy; Guandeckrue U XMMHYECKHUe CBOICTBa,
MIPUMEHEHUE

Oxkcua yrinepona(Il), oxkcun yrinepona(IV), yronasHas kuciora

" e€ coln

Pemrenne 3a/1av pa3JIMYHbIX TUIIOB

KpeMuuii: Haxox/1eHue B Ipupoje, Croco0bl NoIy4eHus,
du3nueckue U XMMUYECKHE CBOWCTBA

Oxkcun kpemuus(I1V), kpeMHueBass KUCIOTa, CUIIUKATHI

[Ipumenenue kpemHus u ero coenuHeHuit. CTekso, ero
HOJIy4EeHHUe, BUJIbI CTEKIIA

Pemenne 3aa4 pas3sjIM4YHbIX TUIIOB

Cucremarusanus U 0000IeHNE 3HAHUN IO TEME
"Hemeramisr"

Kontponbnas padota o teme "Hemeramibr"

AHanu3 pe3yiabTaToB KOHTPOJIbHON paOOTHI, KOPPEKITHS
OLINOOK

[Tonmoxenune metamios B [lepuoguueckoil cucreme
XUMHYECKHX dN1eMeHTOB. OcOOEHHOCTH CTPOSHUS
3JIEKTPOHHBIX 000JI0UEK AaTOMOB METAJIJIOB

O6mmue ¢pusznueckue cBoiicTBa MetaioB. [Ipumenenue
METAJUIOB B OBITY U TEXHUKE

CI1aBel METAILIOB. KOpp03I/I}I METAJlJIOB

1

paboThI

KonunuecTBo yacos
Bcero Kontponbhbie IlpakTrdeckme H3YICHUA

paboThI

DIEeKTpOHHBIE IU(PPOBHIC
o0pazoBaTeIbHBIE PECYPChI

bubnunorexa LIOK
https://m.edsoo.ru/1eb19f%e

bu6nunorexa LIOK
https://m.edsoo.ru/dba58adf
but6mmoreka [IOK
https://m.edsoo.ru/6029b609
bubnunoreka LIOK
https://m.edsoo.ru/143558ab
bubnuoreka [{OK
https://m.edsoo.ru/3170e7b1
bubnunoreka LIOK
https://m.edsoo.ru/393cdacO
https://m.edsoo.ru/5823cefb
bubanoreka LIOK
https://m.edsoo.ru/b624f801
bu6nmorexa LIOK
https://m.edsoo.ru/6e864db5
bu6anoreka LIOK
https://m.edsoo.ru/d0484c76
bubnmorexa LIOK
https://m.edsoo.ru/2b7e9510
bu6anoreka LIOK
https://m.edsoo.ru/9839c16¢c

but6mmoreka [IOK
https://m.edsoo.ru/51dac9d3

bubmuoreka [{OK
https://m.edsoo.ru/42b872e3


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
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
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84

85

86

Tema ypoka

Pemenne 3ala4 pa3sJIM4YHbIX TUIIOB

DIEKTPOXUMHUYECKUN Pl HAMpsDKeHW MeTaioB. O0mue
CIIOCOOBI TIOTYYEHUS METAJUIOB

OO01as xapakTepucTika MeTauioB [A-rpynimsl
[leproauueckoil cucTeMbl XUMHUYECKUX A1eMeHTOB. HaTtpuit
U KaJIWi: osrydeHne, Gu3n4eckue 1 XUMHYECKHe CBOMCTBA,
MIPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCTUHEHUMN

OO61mas xapaktepuctuka MetamioB [IA-rpymmbl
[lepronnueckoit CUCTEMBI XUMUYECKHUX 3JIEMEHTOB. Marnui
U KaJbIHii: nonydyeHue, Gu3nyecKkue 1 XuMHUIEeCKIe
CBOICTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCIMHEHUI

KécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

AJNIOMMHUI: TIOTy4eHue, (PU3NYECKre U XUMUUECKUE
CBOMCTBA, IPUMEHEHNE

AMpoTepHbIe cBONCTBA OKCHIA U THJIPOKCH/]IA AIFOMUHMS,
TUAPOKCOKOMIIJIEKCHI aJIFOMUHUS, X IPUMEHEHUE

Pemenune 3amau Pa3JINYHBIX TUIIOB

IIpakTuueckas pabora Ne 7. PemieHue skcrepuMeHTalbHbBIX
3az1a4 1o Teme "MeTtasuibl rIaBHbIX HoArpynn”

OO61mas xapakTepuCcTHKa MEeTauI0B No0ouHbIX noarpynn (b-
rpynn) [leppoanueckoi cucTeMbl XMMUYECKHUX 3JIEMEHTOB

dusnyeckue U XMMHUYECKHE CBOMCTBA XpomMma U €ro
CO€,ZI[I/IH€HI/H>'I, X IPpUMCHCHUC

Baxueiimme coequnenus Maprasna. [lepmanranar kanus,
€ro OKHUCIIUTEIbHBIE CBOWCTBA

Pu3nyecKnue 1 XMMUYECKUE CBOMCTBA KeJe3a U €ro
coequHeHuil. [Tonyyenrne u npuMeHEHHE CIJIaBOB JKele3a

KonnuecTtBO yacoB

Bcero Kontponbhbie IlpakTrdeckme H3YICHUA

paboThI

paboThI

Jara

DIEeKTpOHHBIE IU(PPOBHIC
o0pazoBaTeIbHBIE PECYPChI

bubnunorexa LIOK
https://m.edsoo.ru/e3de37b6
but6mmoreka [IOK
https://m.edsoo.ru/94eb377a
bubnunorexa LIOK
https://m.edsoo.ru/e12c26b3

bubmuorexa [JOK
https://m.edsoo.ru/7c3e49c0

bubmnoreka IIOK
https://m.edsoo.ru/c74bfae9
bubmuorexa [JOK
https://m.edsoo.ru/0e79b266
bu6anoreka LIOK
https://m.edsoo.ru/5d12d318

bu6nuorexa [IOK
https://m.edsoo.ru/27a4af43
bu6anoreka LIOK
https://m.edso00.ru/610d7431
bubnunorexa LIOK
https://m.edsoo.ru/9911bef3
but6mmoreka [IOK
https://m.edso00.ru/039d69c8

bu6nunorexa LIOK
https://m.edsoo.ru/1b7f8741


https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
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100

Tema ypoka

duznueckre 1 XUMUYECKHE CBOVCTBA MEJIU U €€
COCIMHEHUH, UX IPUMEHECHHE

dusnuyeckue U XUMUYECKUE CBOMCTBA IIMHKA U €TI0
COEIMHEHUH, UX NPUMEHEHHE. [ MIPOKCOKOMIIIIEKCHI IMHKA

[IpakTudeckas padora Ne 8. PemeHue skcnepuMeHTaTbHBIX
3a/a4 1o Teme "MeTauibl ToO0YHBIX oArpyI"”

Pemenue 3amau Ppa3JINYHbIX TUIIOB

O06o00mIeHne U cucTeMaTU3alisl H3Y9eHHOTO MaTepHraa 1mo
teme "Mertamibr"

KontponbHas padota o Teme "Metayibr"

AHanm3 pe3ynbTaToB KOHTPOJIBHON pabOThI, KOPPEKIIUs
OLIMOOK

Ponb xumuu B oOecrieueHHn YCTOP'IQHBOFO Pa3BUTHA
yenoBedecTBa. IloHsaTHe 0 HAaYYHBIX MCTOAAaX UCCIICAOBAHUA
BCIICCTB

HayuHnble nprHIUIIBI OpraHU3alui XUMHUYECKOTO
npou3BOCTBA. [IpoMBITIIIEHHBIE CTTOCOOBI MOTYUESHHS
BAKHENIIUX BEILECTB

XUMHUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH CPEABI U €TI0
MTOCJIEICTBHUS

XuMHs ¥ 30pOBbE YesIOBeKa. JIekapcTBEHHBIE CPEICTBA

Xumug muid. Poap xumun B o0ecieueHun MUIeBOi
0€30I1aCHOCTH

KocMmernueckue u napdromepnslie cpeacTna. bertoBast xumus

XuMus B CTPOUTCIILCTBC. Baxwneiiue CTPOUTCIIbHBIC U
KOHCTPYKIIMOHHBIC MaTCPUaJIbL

KonnuecTtBO yacoB

Bcero Kontponbhbie IlpakTrdeckme H3YICHUA

paboThI

paboThI

Jara

DIEeKTpOHHBIE IU(PPOBHIC
o0pazoBaTeIbHBIE PECYPChI

bubnunorexa LIOK
https://m.edsoo.ru/2bc0f954
but6mmoreka [IOK
https://m.edsoo.ru/b1f2beal
bubnunorexa LIOK
https://m.edsoo.ru/a6e352ea
bubnuoreka [IOK
https://m.edsoo.ru/a8b83d83
bubnunoreka LIOK
https://m.edsoo.ru/e91fe975
bubmuoreka [IOK
https://m.edsoo.ru/83f63ea3
bubnunoreka LIOK
https://m.edsoo.ru/9ebff2fd

bu6nmorexa LIOK
https://m.edso0.ru/080fe1f0

bubnnorexa [JOK
https://m.edsoo.ru/2e45a44f

bubnmorexa LIOK
https://m.edsoo.ru/9f11bf51
bu6anoreka LIOK
https://m.edsoo.ru/a6552721
bubnunorexa LIOK
https://m.edsoo.ru/1f7b5bd2
bubanoreka LJOK
https://m.edsoo.ru/da42d5a9

bubmuoreka [{OK
https://m.edso0.ru/61e69003


https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003

No Tema ypoka KonnuectBo wacon Hara DIEeKTpOHHBIE IU(PPOBHIC

/I Bcero Kontponbhbie IlpakTrdeckme H3YICHUA 00pa30BaTeIbHBIC PECYPCHI
paboThI paboThI
101 Xwumus B cenbCKoM X03siicTBe. OpraHnyecKue u 1 Bu6mumoteka [JOK
MHUHEpaJIbHbIE YI00pEHUS https://m.edsoo.ru/fd39587d

102 Cucremarusanusa u 0000IIeHNE 3HAHUNA 110 TEME 1 but6mmoreka [IOK
https://m.edsoo.ru/db979c70

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8


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

