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INOACHUTEJIBHASA 3ATIMCKA

Pabouas nporpamMMa 1o XMMHHU Ha ypOBHE CpeJHero oouiero o0pa3oBanus pazpaboTaHa Ha
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
®denepanuny, Tpe0oBaHUA K pe3ysibTaTaM OCBOEHHs  (enepanbHOl  oOpa3oBaTenbHOU
nporpamMmbl cpenHero obmero ob6pazoBanusi(POIl COO), mpencraBienusix B denepanibHoM
rocyaapcTBeHHOM oOpaszoBatesibHoM craHaapre COO, c¢ yuérom Konnenuuu npenojaBaHMs
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaIu3yoLMX OCHOBHbIE 00pa30BaTe/IbHbIE POrPAMMBI, 1 OCHOBHBIX MOJIOXKEeHUN «CTpareruu
pa3Butus BocnuTtaHus B Poccuiickoil @enepanuun Ha nepuon ao 2025 roma» (Pacnopsbkenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpPOBHE YIIIYOJNEHHOTO W3YyuYeHHsI 3aHMMAeT BaXHOE MECTO B CHUCTEME
€CTECTBEHHO-HAY4YHOTro o0Opa3oBanus ywamuxcsa 10-11 xmaccoB. Usydyenwme mnpenmera,
peanu3dyeMoe B YCIOBUSX JTU(PPEPEHIIMPOBAHHOTO, MPOGUIBHOTO OOYYEHUs, IPU3BAHO
obecrieunTh 0011€00pPa30BaATEIbHYI0O U OOUIEKYJIBTYPHYIO MOJTOTOBKY BBIMTYCKHHUKOB IIKOJIBI,
HEOOXOJUMYIO JIISl aJanTalii UX K OBICTPO MEHSFOIIMMCS YCJIOBHSM JKU3HH B COLUYME, a
TaKXKe IS MPOAOIDKEHHS OOYYEeHHS B OpraHU3alMsIX MpOo(ecCHOHAIBHOTO O00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISICTCS OJTHOM U3 MPUOPUTETHBIX JUCIUTLTUH.

B mporpaMmMe mno XuMHM Ha3zHauyeHHWE NpeaMeTa «XHMHUS» IOydaeT MNOApOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoJararomumu nonoxenusmu Pr'OC COO o
B3aUMOOOYCIIOBJICHHOCTH II€JIeH, COJepIKaHMsl, Pe3yJIbTaTOB 00y4eHHs 1 TPeOOBaHHI K YPOBHIO
MOJTOTOBKH BBITYCKHUKOB. CBUIETEIHCTBOM TOMY SIBISIFOTCS CJIEIYIOIINME BBIMOJIHSAEMBbIE
IpOrpamMMoil o XUMHUH (QYHKIHU:

UHPOPMALIMOHHO-METOMYECKasl,  peaju3alys  KOTOpoll  oOecreuumBaeT  IOJIy4EHUE
NpEeCTaBICHUs O LIeNsAX, COAEpP)KaHUM, oOmIel cTpareruu oOy4eHHs, BOCHUTAHUS U PAa3BUTHUS
00y4aroluxcs CpeCTBAMHU MPEIMETa, U3y4aeMOro B paMKax KOHKPETHOTO MPOQHIIs;
OpraHM3allMOHHO-IUIAHUPYIOIIAs, KOTOpas INpPEeLyCMaTpUBacT ONpPEIECJICHHUE: IPHUHLHIIOB
CTPYKTYPUPOBAHHUS M NIOCIIEI0BATEIBHOCTH U3YUYE€HUs Y4eOHOro MarepHalia, KOJIM4YeCTBEHHBIX U
Ka4eCTBEHHBIX €ro XapaKTepUCTHK; MOJIXOAO0B K (POPMHUPOBAHMIO COJEPKATEIbHON OCHOBBI
KOHTPOJISI M OLEHKH 0Opa3oBaTeNbHbIX JOCTHKEHHM OO0yJaromMxcs B paMKax HTOrOBOM
aTTecTalnuy B opMe eMHOTO roCy1apCTBEHHOI0 9K3aMEeHa M0 XMMHUHU.

[Tporpamma asst yriyOinEHHOTO U3YUYEHUS XUMUH:

yCTaHaBIIMBAET MHBAPHAHTHOE NIPEIMETHOE CO/IepKaHKe, 00s13aTeNIbHOE ISl U3YUYEHHUS B paMKax
OTJENBHBIX MpoduiIe, npeaycMaTpuBaeT pacupeesieHle U CTPYKTYpPUPOBAaHUE €ro MO KilaccaM,
OCHOBHBIM CO/IepKaTeIbHbIM JUHUAM/pa3ienam Kypca;

na€T TpPUMEpPHOE pacrpeiesieHne Y4eOHOro BpPEMEHH, PEKOMEHIYEeMOro sl W3Yy4YeHHUs
OTJIEbHBIX TEM;

npeiaraeT IpUMEpPHYIO IMOCIIEA0BAaTeIbHOCTh U3yUeHHs YUeOHOro MarepHuaia ¢ y4éTOM JIOTHKU
MOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKITPEIMETHBIX CBS3EH;

naéT METOAMYECKYI0 MHTEPIPETALUIO IeNed M 3afay M3y4YeHHus NpeaAMeTa Ha YriyOnEHHOM
YpOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME CpPEJHEro o0Iero oOpa3oBaHUs,
COJIEp)KaTENbHOM  XapaKTEpPUCTUKHM  IUIAHUPYEMBIX  pEe3yJlbTaTOB  OCBOEHHS  OCHOBHOM
00pa3zoBaTeNbHON MPOTPAMMBI CPETHETO OOIIET0 00pa3oBaHusl (TUYHOCTHBIX, METAPEIMETHBIX,
NOPEIMETHBIX), a TaKXke C Y4ETOM OCHOBHBIX BHAOB Y4eOHO-TIO3HABATEIbHBIX JICHCTBHMA
00yu4aro1erocsi 1o OCBOCHUIO COACPKAHUs IPEAMETA.



Ilo BceM Ha3BaHHBIM INO3ULKAM B IPOrpaMMe [0 XHMMHMHM IIPEAYCMOTpPEHA
MPEEMCTBEHHOCTh C OOYYeHHEM XHMHUU Ha YypPOBHE OCHOBHOTO 00IIero oOpa3oBaHus. 3a
nmpeaeiaMd  YCTAaHOBJICHHOM —MPOTpaMMOMl MO XMMHH — 00s3aTeIbHOM  (MHBApHUAHTHOM )
COCTaBIISIIONIEH collepikaHus y4eOHOTO mpeaMeTa « XUMHUsS») 0CTaETcsl BOZMOKHOCTh BEIOOpA €ro
BapUaTUBHOW COCTABIISFOIIECH, KOTOpas JOJDKHA ONPENENIAThCS B COOTBETCTBHH C HAIPABICHUEM
KOHKPETHOTO Tpoduist o0ydeHusl.

B cootBerctBUM ¢ koHuentyainbHeiMH monoxkeHusMu PIOC COO o HazHaueHUH
peaMeToB 0a30BOro M yriay0aEHHOTO ypoBHEH B cucTemMe auddepeHIInPOBaHHOTO 00yUeHHS Ha
YPOBHE CpeIHEro 00Iero oopa3oBaHUsl XUMHUS HA YPOBHE YIIyOJIEHHOTO W3YYCHHS HAIPABJICH
Ha pealu3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOLUIUM OSTaloM MOJYyYEHUS XHUMUYECKOTO
oOpa3oBaHMs B paMKaX W3y4YCHHUS CIHEIUAIBHBIX €CTECTBEHHO-HAYYHBIX U XUMHYCCKHX
JTUCIIUIUIMH B By3aX M OpraHu3alusx cpeaHero npodeccuoHaibHOro oopasosanus. B 31oii csa3u
U3YYCHHE TMpeaAMeTa «XUMUS» OPHCHTHPOBAHO MPEUMYIICCTBEHHO HA pacHIMpeHUEe U
yrayOlieHne TEOpPEeTUYECKOM U MPaKTUYEeCKOW TMOATOTOBKM OOydaromIuxcs, BbIOpaBIIMX
OnpeACIEHHBIA MPOPIIH O0YICHHS, B TOM YHUCIIE C IMEPCIICKTUBOM TOCICIYIOMIETO MOTYICHHS
XUMHYECKOro 00pa3oBaHus B OpraHu3anusax npodeccruoHanbHoro oopasosanus. Hapsay ¢ atum,
B cBere TpeboBanmii ®I'OC COO K IUIaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHEr0 OOIIeT0 OO0pa30BaHUSA W3YYEHHE IMpeaMeTa «XHUMHUSD)
OPUEHTUPOBAHO TAK)KE HA PEUICHUE 3a/1a4 BOCIIUTAHUS H COITHAIIEHOTO Pa3BUTHS 00yUJarOIIIXCS,
Ha (OPMUPOBAHUE Yy HUX OOIICUHTENIEKTYAIbHBIX YMEHHUM, YMEHUN palliOHATU3AIIH Y4eOHOTO
Tpyna ¥  OO0OOIEHHBIX CIOCOOOB  ACSATENBHOCTH, WMEIOIMUX  MEXKIUCIUILUIMHAPHBIH,
HAAMPEIMETHBIN XapakTep.

CocTaBnsiomuMu TIpeaMeTa «XUMHUS» Ha YPOBHE YIIYONEHHOTO W3YYEHHUS SIBISIFOTCS
yrayonéHubie Kypcebl — «Oprannueckas xumusi» u «OO0Immas U HeopraHuyeckas xumusi». [Ipu
OTIpe/IeIeHuH MOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3alMy COJEpKaHUs ATUX KYpCcOB B
porpaMMe Mo XUMHHU 3a OCHOBY NpuHATH nonoxenuss ®I'OC COO o paznuuusix 06a30BOro u
yIIIyON€HHOTO YPOBHEH M3ydeHUs MpeaMeTa.

OcHoBy conepxkanusi KypcoB «Opranuueckas xumusi» U «OOmas ¥ HeopraHU4ecKas
XUMHS» COCTABISET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO HM3y4Y€HHUS IpeAMeTa. JTa CHCTeMa 3HaHUM MOJIydyaeT Onpelel€HHOE TEOpEeTUYECKOoe
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonpmMi  00BEM
(dakTomornueckoro Marepuaina. Tak, Ha yriiyOJIéHHOM ypOBHE M3y4YeHHUs TpeaMeTa obecredeHa
BO3MOXKHOCTh 3HAUUTENBHOIO YyBEIMUYEHHUs 00bEMaA 3HAHMH O XUMHMYECKHX OJJIEMEHTaxX M
CBOMCTBaX UX COEIMHEHUN HA OCHOBE PACIIMPEHUS U YriyOJeHUs MpeACTaBIECHUN O CTPOECHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKAHMS PEaKLUH, pacCCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKONH KUHETHKU U TEPMOJMHAMUKHU. V3yueHne nepruoauieckoro 3akoHa u
[lepuonuueckoil  cuUCTeMbl ~XUMHUYECKHMX  DJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XUMHUYECKas CBsI3b 00OBACHSIETCS C
TOYKU 3pEHHs] DHEPreTMYECKHX HM3MEHEHWH mpu e€ o0pa3oBaHMM M pa3pyLIEHUH, a TAKKEe C
TOYKH 3pEHUs MexaHu3MoB e€ oOpazoBaHus. lM3yuyeHHe THUNOB peakIUil JOMOJHAETCS
(dbopMHpOBaHUEM NPEACTABICHUN 00 IIEKTPOXMMUYECKHX MPOIeccax U JIEKTPOJIN3E PACIUIaBOB
W pACTBOPOB BEIIECTB. B Kypce OpraHM4YecKol XWUMHH TpPU PACCMOTPEHUU PEAKIIMOHHOU
CHOCOOHOCTH COEMHEHUH yensercss 0coboe BHUMaHKHe BOIpocaM 00 3JIeKTpOHHBIX 3 dekrax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Ocoboe 3HaueHHe MMEET TO, YTO Ha COJCpKaHWE KYPCOB XHUMHH YIITyOIEHHOTO YPOBHS
U3yUYeHHs Ui KJIacCOB oIpenenéHHoro mnpoduis (rmaBHBIM 00pa3oM Ha UX CTPYKTYpy U
XapakTep JOTOIHEHUH K 00IIel crucTeMe MPeIMETHBIX 3HAHHMI) OKa3bIBAIOT BIUSHUE CMEKHBIC
npenMeTsl. Tak, Hampumep, B COACPNKAHWHM TpPEAMeTa s KIACCOB XHMMHUKO-(DH3MYEeCKOro
npoduisi 60JBINIOE 3HAYCHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOmeld XUMUU.



[lpy w3yueHuH mnpeaMeTa B JAHHOM ciydae akIeHT Oyaer chaenaH Ha OOLIHOCTh METOJIO0B
MO3HAHUs, OOIIHOCTh 3aKOHOB U TEOPHH B XMMHUHM M B (PU3UKE: aTOMHO-MOJIEKYJISIpHAsI TEOpHUs
(MonekymnsipHasi Teopuss B (U3MKE), 3aKOHBI COXPAHEHHMs] MacChl M DSHEPrUH, 3aKOHBI
TEPMOJUHAMHUKH, SJICKTPOJIH3a, MPEACTABICHUS O CTPOCHUH BEIIECTB U IPYTOE.

B T0 e Bpems B conep)kaHUH IpeaAMeTa Il KIACCOB XUMHUKO-OMOJIOTHYECKOTO MPOodus
OonbIIMA yAETbHBIN Bec OyleT UMETh OpraHuyecKas Xumus. B aToM ciydae mpeaocTaBisieTcs
BO3MOXHOCTB /17151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHu3alny KISTKH KaK
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOST, K MpPUMEpPY, TaKue CTPYKTYpHbIE
KOMITOHEHTBI, KaK JIMIHbI, O€JKH, YIJIEBOJbI, HYKJIEMHOBBIE KUCIOTHI U apyrue. [Ipu stom
3HAHHS O COCTAaB€ M CBOWCTBAxX MpEJCTaBUTENIEH OCHOBHBIX KJIACCOB OPraHHMYECKHUX BELIECTB
CIIy’KaT OCHOBOM JUIS M3yUEHHsI CYITHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUS, TTHILECBAPEHHUSL.

B mnnane ¢opmMupoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIIEHAYYHBIX
METOJI0B IIO3HAHMS U OIbITA IPAKTHYECKOT0 IPUMEHEHNUS HayYHbIX 3HAaHUM U3ydEeHUE IIpeaMeTa
«Xumus» Ha yriayOnéHHOM YpOBHE OCHOBAHO
Ha MEXIPEAMETHBIX CBA3SX C y4eOHBIMH NpeAMETaMM, BXOJSAIIMMHU B COCTaB IMPEIMETHBIX
obnacrell «EcTecTBeHHO-HayuyHble IpeaMeThD», «Marematuka u uHpopmatuka» u «Pycckuit
A3BIK U JIUTEPATypay.

[Tpr m3ydeHnn ydeOHOTO MpeaMeTa «XUMHs» Ha YriayOJEHHOM ypOBHE TakKXke, KaK Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (OpPMHUpOBAaHHE OCHOB HAyKH XHMHUH Kak oOjactu
COBPEMEHHOTO EeCTECTBO3HAHMSI, TMPAKTUYECKON MAESITeNbHOCTH 4YeJIOBeKa U OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PemieHue 31oil 3amaun Ha yriyOIE€HHOM ypOBHE HU3Y4YEHHS
npeaMeTa MpeArnoiaraeT pealn3aluio TaKuX 1enei, Kak:

dbopMupoOBaHHE TPEJICTABICHUN: O MaTepHAbHOM €IWHCTBE MHpa, 3aKOHOMEPHOCTAX W
IIO3HABAEMOCTH SIBHGHI/Iﬁ HpI/IpOI[BI, 0 MECTC XHMMHHU B CHCTECMEC CCTCCTBCHHBIX HaYK n eé
BeJylieil ponu B 00€CIEYeHHH YCTONYHMBOTO DPAa3BUTHUSI UEIOBEUYECTBA: B PEIIEHUU MPOOIIeM
AKOJIOTUYECKOM, IHEPTreTUUECKON M MUIIEBOM O€30MacCHOCTH, B PA3BUTUU MEAMIIMHBI, CO3/JaHUU
HOBBIX MaTepUalOB, HOBBIX HWCTOYHHUKOB DJHEPrHMH, B OOECIEUECHUU PALHUOHAIBHOTO
IPUPOIONOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYypbl UEJIOBEKA, a TAKKE
HKOJIOTMYECKHA 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOJIHON Ccpesie;

OCBOCHHE CHCTEMBI 3HAHUM, JISKAIIUX B OCHOBE XMMHYECKOM COCTABJIAIOIIECH €CTECTBEHHO-
HAy4YHOU KapTUHBI MUpa: GyHIaMEHTAIbHBIX MOHSATHH, 3aKOHOB U TEOPUI XUMHUHU, COBPEMEHHBIX
HpeI[CTaBJ'IeHI/Iﬁ (0] CTpOGHI/II/I BCIIICCTBA HaA paSHBIX ypOBHS[X — aTOMHOM, I/IOHHO-MOJ'IGKYJ'ISIPHOM,
HaJMOJIEKYJIIPHOM, O TEPMOJMHAMHUYECKMX M KHHETHYECKUX 3aKOHOMEPHOCTSIX MNpPOTEKaHUs
XUMHUYCCKUX peammﬁ, 0 XUMHYCCKOM paBHOBeCI/II/I, paCTBOan 158 )II/ICHepCHBIX CHUCTEMaAX, 06
00IIMX HAYYHBIX MPUHIIUIIAX XUMHUYECKOTO IPOU3BOJICTBA;

dbopmupoBaHHe y OOYYAIONMIMXCS OCO3HAHHOTO TOHWUMAaHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKHUX 3HAHUH i1 OOBSICHEHHs KIFOUYEBBIX HJIEH U MPOOJIEeM COBPEMEHHON XUMUH, IS
OOBSICHEHUSI W TPOTHO3UPOBAHMS SIBJICHUH, WMMEIONIUX €CTECTBEHHO-HAYUHYIO TIPHUPOLY;
TPaMOTHOTO PElIeHUsI MPoOIeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHMSI, aHAINM3a U OIIEHKH C
MO3UIIMA  DKOJOTHYECKON O€30MacHOCTH TMOCJIEACTBUH OBITOBOM ¥ MPOW3BOJICTBEHHOU
JIEATETbHOCTH YEJIOBEKAa, CBA3AHHOM C XUMHUYECKUM NIPOU3BOJCTBOM, HCIOJb30BaHUEM U
nepepadoTKOM BEIIECTB;

yrIyONieHHe MPEeJCTaBICHUI O HAYYHBIX METO/axX MO3HAHMS, HEOOXOIUMBIX I PUOOPETCHHS
YMEHUW OPUEHTHUPOBATHCS B MHUPE BEIIECTB M OOBICHCHHUS XMUMHUYECKUX SIBICHUW, WMEIOIINX
MECTO B IPUPOJIE, B PAKTUYECKOMN AEATEIBHOCTH U MIOBCEIHEBHOM )KU3HH.



B nmnnane peanuzanuy T1epBOOYEPENHBIX BOCIUTATENBHBIX M Pa3BUBAOIIMX (DYHKIIHIA
[EJIOCTHOW CHCTEMBI CpEIHEro oO0Iiero oOpa3oBaHHsS MPHU M3YUYEHUU MpeaMera «XuMUus» Ha
yIIyOoJIEHHOM YpOBHE 0COOYIO aKTyaJbHOCTh TPHOOPETAIOT TAKUE LIETTH U 3a]]a4H, KaK:

BOCIIUTaHNE YOSKAEHHOCTH B II03HABAEMOCTH SIBJICHUI TNPHPOIBI, YBKCHHS K IIpoLEcCy
TBOPYCCTBA B obactu TCOPCTUYUCCKUX U MPUKIAIHBIX I/ICCJIC,HOBaHI/Iﬁ B XMMHH, q)OpMI/IpOBaHI/IC
MHPOBO33pEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3sBUTHE MOTHBAllMM K OOYYEHHIO U TMO3HAHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CaMOBOCIIMTaHHIO Ha OCHOBE YCBOCHHSI O0IIEUETOBEUSCKHIX IEHHOCTEH;

Pa3BUTHC TO3HABATCIBbHBIX HWHTCPCCOB, HUHTCIUICKTYAJIbHBIX W TBOPYCCKUX CII0coOHOCTEH
oOydJarommxcs, (OPMHUPOBAHME Yy HUX CO3HATEIBHOTO OTHOIICHUS K CaMOOOpPa30BaHUIO H
HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBUIO YCHEIIHOW MPO(pECCHOHATBHONW M OOIECTBEHHOM
JIeATEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0pPOBBIO M MOTPEOHOCTH B 340POBOM
o0pase K13HHU;

(dopMupoBaHHE YMEHUI U HABBIKOB Pa3yMHOTO IPUPOJIONIONB30BAHUS, PA3BUTHE IKOJIOTUIECKON
KYJIbTYpBbI, IPUOOPETEHHE OIbITa OOILIECTBEHHO-TI0JIE3HON IKOJIIOTUYECKOM J1eATENbHOCTH.

OOmee 4KMCIO YacoB, MPEAYCMOTPEHHBIX JUIsI M3YYEHHUS XHMHUH Ha YIIIYOJEHHOM YPOBHE
cpeaHero odmiero obpasoBanms, cocraBiasier 204 vacos: B 10 kmacce — 102 yaca (3 yaca B
Heneno), B 11 kimacce — 102 yaca (3 gaca B HezIel0).

COJAEP/KAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XUMHH.

[IpenMeT W 3HAYeHWE OPraHUYECKOM XHWMHUHU, TMPEICTAaBICHHE O MHOT000pa3uu
OPraHUYEeCKUX COCTUHEHUH.

OJEeKTPOHHOE CTPOEHHE aToMa YIJepoJa: OCHOBHOE U BO30YXIEHHOE COCTOSHMSL.
BanenTHble BO3MOKHOCTH atoma yriepoja. XUMHUYECKas CBA3b B OPraHUYECKUX COCIUHEHUSX.
Tunsl rubpuau3anuu aTOMHBIX opOHuTaneil yriepoaa. MexaHu3Mbl 00pa3oBaHUsl KOBAJECHTHOMN
cBsi3U (OOMEHHBIN U JIOHOPHO-AaKIENTOPHBIN). THIBI MepeKpbIBaHUsS aTOMHBIX OpOUTaJIeH, G- U
n-cBsi3u. OnuHapHas, JIBOMHAs M TpoiiHas cBs3b. CrnocoObl pa3pbiBa CBsI3ed B MOJIEKYIax
oprannveckux BemiecTs. [loHsTHE 0 cCBOOOAHOM panuKaie, Hykjaeopuie u dJIeKTpodue.

Teopuss CTpoeHMsT oOpraHuueckux coenuHeHud A.M. ByriepoBa U COBpEMEHHBIE
IIPEJICTABIEHUS O CTPYKTYPE MOJIEKYJ. 3HAUE€HUE TEOPUU CTPOEHUSI OPTaHUYECKUX COEAMHEHU.
MornekynsipHble U CTpyKTypHbIe (popMyiibl. CTpyKTypHble (GOpMYJbl pa3IMYHBIX BHUAOB:
pa3BEpHyTas, COKpall€HHAas, CKeileTHas. M3omepusa. Buasl wH3oMepuH: CTPYKTypHas,



MPOCTPAHCTBEHHAS. JJEKTPOHHBIE J(PGEKTHl B MOJICKYJIaX OPraHUYeCKUX COCTUHEHUI
(MHIIyKTUBHBIA U ME30MEPHBIHN 3 PEeKTHI).

[IpencraBienue o kmaccudukanum opranndeckux emiects. [loHsTre o QyHKIIMOHATBEHON
rpynmne. I'omonorus. 'omonornyeckue psapl. CucteMaTudeckass HOMEHKIATYpa OpraHMYeCcKUX
coenuHenuil (IUPAC) u TpuBnanbHble HA3BaHUS OTIEIbHBIX IIPEACTABUTENIEH.

OcobenHocTn W Ki1accUpUKAIMs ~ OpraHMYecKux  peakuuid.  OKUCIMTENBHO-
BOCCTaHOBUTEIILHBIC PEAKIIUH B OPraHUYECKON XUMHUH.

OKCIEpUMEHTAJILHBIE METO/bl M3YYEHHs BELIECTB U UX IPEBpAIlEHUN: 03HAKOMJIEHHUE C
o0pa3laMu OpraHMYEeCKUX BEIECTB M MaTepuajaMd Ha MX OCHOBE, OMNBITHI 110 IPEBPALICHUIO
OpraHMYeCKHUX BEIIECTB TpU HarpeBaHuu (IUIaBieHUE, OOyIJIMBaHWE W  TOPEHHE),
KOHCTPYMPOBaHHUE MOJEIIEH MOJIEKYJI OPraHUYECKUX BEUIECTB.

YriieBogopoasl.

Anxkanbl. ['oMonoruueckuit psi ankaHoB, oOmias Gopmysia, HOMEHKIATYpa U U30MEpUS.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aJIKaHOB, SP3-TUOPHAM3AIMS aTOMHBIX
opOuTanei yriepoaa, 6-cBsi3b. du3nuecKre CBOMCTBA aTKAHOB.

XUMUYECKUE CBOMCTBA QJIKAHOB: PEAKIMU 3aMEILICHUS, N30MEPU3ALUU, JETUIPUPOBAHUS,
UUKIU3aluy, MUpoJik3a, KpekuHra, ropeHus. [IpencraBienue o MeXaHU3ME peaKLMil
palUKaJIbHOTO 3aMEIICHUS.

Haxoxnaenue B npupoae. CriocoObl 1oJyuyeHus: U IPUMEHEHUE aJIKaHOB.

[uxnoankanpl. O6mias ¢popmysna, HOMEHKIaTypa u uzomepusi. OCOOEHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB MaiblX (IHUKJIOMNPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LIMKIIOTICHTAaH,
[IUKJIOTEKCaH ) MUKIoANKaHOB. CrocoObI OJYyYeHHS M IPUMEHEHHE IIMKII0ATKAHOB.

Anxkensl. ['oMonoruueckuii ps ankeHoB, oOiias ¢popmyna, HOMEHKIATypa. DIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJI aJKEHOB, Sp>-THOpUIU3AIMsl aTOMHBIX oOpOuTanen
yriaepoaa, - u m-cBsizu. CTpyKTypHas U reoMeTrpudeckas (Iuc-TpaHc-) nzomepus. Ouzndeckue
CBOIWCTBAa aJIKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKUHUH MPUCOCIMHEHUS, 3aMEUICHUS B O-
MOJIO’)KEHUE TIPU JIBOMHOW CBS3M, IOJMMEpU3aluu U OKucieHus. lIpaBuno MapkoBHHMKOBA.
KadectBennsbie peakiinu Ha TBOHHYIO CBA3b. CIIOCOOBI MOTYYSHUS U IPUMEHEHNE aTKEHOB.

AJTKaueHBI. Knaccudukanus AIKaJUEHOB (conpspkEHHBIE,
U30JIUPOBAHHbIC, KyMyauposanusie). OCOOCHHOCTH HIIEKTPOHHOIO CTPOCHHS M XUMHUYECKUX
CBOMCTB CONPSDKEHHBIX AWEHOB, 1,2- m 1,4-mpucoennnHenue. [lonmumepusanust CONpsKEHHBIX
nueHoB. CriocoObl OJTY4YeHUs U IPUMEHEHHUE alKaIueHOB.

Anxunbl. ['oMoOTHYecKUil psij alKUHOB, 00IIas ¢opMylia, HOMEHKIATypa U M30MEpHsl.
DIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKWHOB, SP-THOpHUIM3AINS aTOMHBIX
opOutaneit yriaepona. Puznueckue CBONCTBA AIKUHOB. XHMHUYECKHE CBONCTBA: peEaKIUU
MPUCOCIUHEHHUS], TUMEPU3ALMN U TPUMEPHU3aLUU, OKUCIeHUsl. KucIoTHbIE CBOMCTBA aJIKHMHOB,
MMEIOIINX KOHIIEBYIO TPOMHYIO CBsI3b. KadeCTBEHHBIE pEaKIMU Ha TPOWHYIO CBs3b. CrocoObl
MOJIYYeHUS! U IPUMEHEHUE AIIKUHOB.

Apomatuyeckue yriieBoJ1opo/isl (apeHsl). ['omonoruueckuil psaa apeHos, odmast Gopmyina,
HOMEHKJIATypa U U30MepHsi. DICKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI OEH307Ia.
Ou3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBONCTBA OEH30J7a W €ro rOMOJIOTOB: PEaKIUU



3aMeIIeHus] B OCH30JIbHOM KOJIbLIE M YIJICBOJOPOJHOM pajaMKaje, peakiud MPHCOSAUHEHUS,
OKHCIIEHHE ToMoJIoroB OeH3omna. IlpeacraBienne 06 opueHTHPYIOLIEM NEHCTBUU 3aMecTUTeNeiH
B OEH30JIbHOM KOJIbLIE Ha MPUMEPE AJIKWIBHBIX paJUKaJIOB, KapOOKCHUIBHOH, I'MJIPOKCUIIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB TrajoreHoB. OCOOEHHOCTHM XMMMUYECKHUX CBOICTB CTHpOJIA.
[Momumepuszanust  cruposa.  CrnocoObl  MOMYy4eHHs W HPUMEHEHHE  apoOMaTUYEeCKHUX
YII€BOIOPOIOB.

[Tpuponnsrii ra3. [lomyrHsle HedTsHbIe Ta3bl. HedTh 1 e€ mpoucxoxiaenue. KameHnusiii
yrojib W HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu HePTH: MEPEeroHKa, KPEeKUHT
(TepMHUYECKHiA, KaTAIUTUYECKUH), pudopmunr, nuponus. [IpoaykTsl nepepabotku HedTH, UX
IPUMEHEHHE B IIPOMBIIIEHHOCTH U B OBITY.

I'eneTnueckas cBA3b MECXKAY pa3IMYHBIMU KJIaCCaMH YTJIEBOJOPOIO0B.

DJEKTPOHHOE CTPOCHHME TIaJOreHIIPOU3BOAHBIX YINIEBOJOPOJAOB. Peakuuu 3ameleHus
rajoreHa Ha THJIPOKCOTpYIIy, HUTPOIpyIy, IUaHOTpynny, amuHorpynny. /JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHUPTOBOrO pacTBopa wIEnouyd. BzaummopelictBue
JUTaJIOr€HAIIKAaHOB C MarHueM W LUHKOM. [IoHsATHE O MeTamioopraHuyecKuX COCTUHEHHUSIX.
Hcnonp30BaHne TajlOT€HIPOU3BOJHBIX YIJIEBOJOPOJIOB B OBITY, TEXHUKE U IPU CHUHTE3€
OpPraHUYECKUX BELIECTB.

OKCIEpUMEHTAILHBIE METOJbl W3YYEHHs BEIIeCTB M WX MPEBPALICHUH: N3yueHUE
(¢u3nyecKux  CBOMCTB  YIJIEBOJAOPOAOB  (pacTBOPUMOCTb),  KAYECTBEHHBIX  PEAKIIHii
YIIEBOIOPOAOB Pa3IUYHBIX KIACCOB (oOeclBeunBaHWE OPOMHOI MM MOJHOM BOJBI, pacTBOpa
IepMaHraHata Kajus, B3aMMOJEICTBHE aleTWJIeHa ¢ aMMHMAyHbIM pPacTBOPOM OKCHJIa
cepebpa(l)), kauecTBeHHOE OOHapyXeHHE YIiiepofa W BOJOpOJa B OPraHMYECKUX BEIIEeCTBax,
MOJIyYE€HUE ATHJIEHA U H3Y4YEHHE €ro CBOMCTB, O3HaKomjieHHEe ¢ Koiuiekuuamu «Hedte» u
«Yromp», ¢ o0pa3uamMu IjacTMacc, KaydyyKoB M PE3UHbBI, MOJICIMPOBAHUE MOJIEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

KHCJIOPO}]COJICP)K&IIII/IQ OpraHun4e€CKue COCAUMHECHUs.

[IpenenpHble OAHOATOMHBIE COUPTHL. CTpoeHHWE MOJEKyn (Ha MpUMEpe METaHoJla U
staHosa). ['oMonorudeckuii ps, odmas Gpopmysna, n3oMepus, HOMEHKJIATypa U KJIacCUu(UKaIHsI.
Ou3nyecKkue CBOICTBA MPEIENbHBIX OJHOATOMHBIX CHHPTOB. BOJOpOAHBIE CBS3U MEXKIY
MOJICKYJIaMH  CIIMPTOB. XUMHAYECKHE CBOMCTBA: p€akunuu 3aMCIICHUA, ACruaparaiuvu,
OKHCJICHHUS, B3aUMOJICHCTBUE C OPraHUYECKUMHU U HEOpraHMYEeCKUMH KUCIoTamu. KaduecTBeHHas
peakIusl Ha OJHOATOMHBIC CHUPTHI. JlelicTBHE 3TaHOJIa M METAHOJIA Ha OPraHHW3M YelIOBEKa.
CriocoObI MOTy4eHUs U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[TpocTeie 3¢upsl, HOMEHKIAaTypa U u3omepus. OcoOeHHOCTH (PU3HUECKUX U XUMUYECKUX
CBOWCTB.

MHOroaroMHble COHUPTHI — ATUICHTIUKOIb M TIHIEpUH. DU3MUECKHE M XUMUYECKHE
CBOMCTBA: pC€aknun 3aMCIICHHA, BSaHMOHeﬁCTBHe C OpraHnM4eCKMMHU M HCEOPraHWYCCKHUMU
KHCIIOTaMH, KaUeCTBEHHAsl peaklys Ha MHOroaToMHble cnupThl. [IpeacTaBieHue o MexaHusme
peaknuii HykineodmibHOrO 3aMmenienus. [lefictBue Ha opranusm venoBeka. CriocoObl MomydeHus
U IPUMCHCHUC MHOI'OAaTOMHBIX CIITMPTOB.

®enou. CTpoeHne MOJIEKYIIbI, B3AUMHOE BIUSHHE THIPOKCOTPYIIBI U OEH30JIBHOTO si/pa.
®dusnueckue cpoiicTBa peHosma. OCOOEHHOCTH XWMHUUYECKHX CBOWCTB ¢eHona. KauecTBeHHBIE
peakuuu Ha ¢enon. TokcuuHocTh (enona. CrocoObl MOMy4YeHUS M MpUMEHEHHe (eHoa.
®denondopManbaeruaHas cMoJa.



KapOoHunbHBIE COEAMHEHUS — aibACTHAbBI M KETOHBL. OJJEKTPOHHOE CTpPOCHHE
KapOOHMIIBHOM Tpymmbl. ['oMonoruyeckue psjapl albIeTHAOB M KETOHOB, oOmias ¢opmyina,
M30MEpPUSI M HOMEHKJarypa. PU3WYECKUEe CBOMCTBA ajbJETUI0B M KETOHOB. XUMHUYECKHE
CBOMCTBa albJETUOB M KETOHOB: peakuuu mpucoeAuHeHnus. OKHCIEHUE allbJIernJIoB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMydyeHUs M MPUMEHEHHE albJETHI0B U
KETOHOB.

OnHOOCHOBHBIE TIpe/eNbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOSHHUS MOJIEKYI
KapOOHOBBIX KucioT. M3omepuss m HomeHkiarypa. ®dusndeckue CBOICTBA OJHOOCHOBHBIX
IpelenbHbIX KapOOHOBBIX KHUCIOT. BOJOpOJHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KUCIIOT. XHWMHUYECKHE CBOMCTBA: KHUCIOTHBIC CBOWCTBA, PEAKIHs ITEpU(UKAIMH, PEaKIHu C
y4acTHEM YIJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 TIPOU3BOJHBIX KaPOOHOBBIX KHCIIOT — CIOXKHBIX 3¢upax. MHOroobpasue KapOOHOBBIX KHCIIOT.
OCOOEHHOCTH CBOMCTB HEMpPEJCTbHBIX U apOMAaTHYECKUX KAapOOHOBBIX KHCIIOT, JUKAPOOHOBBIX
KUCIIOT, THAPOKCHKApOOHOBBIX KHCIOT. llpencraBuTenu BBICHIMX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, MAJIbMUTUHOBAs, OJCHHOBAS, IUHOIEBAS, UHONEH08ds KUCAOTEL.  CrocoObl
HOJTY4eHHS ¥ TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Crnoxuble 3¢upsl. ['omonorudeckuii psia, obmas Gopmysna, u3oMepuss 1 HOMEHKIIATypa.
PuU3nYeCcKUe 1 XUMAYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U LIEJIOYHOU Cpelie.

Kupsl. Ctpoenue, pusnueckne U XMMHUYECKHUE CBOMCTBA KUPOB: THIPOIU3 B KUCIOW U
men09Hoi cpeie. OCOOEHHOCTH CBOWCTB )KUPOB, COACPIKAIIMX OCTATKH HETIPEIEITbHBIX KUPHBIX
KkucnoT. JKupsl B mpupoJe.

MBI KaK COH BBICIIHUX Kap60HOBBIX KHCJIOT, UX MOIOIIIECC JIENCTBHUE.

OOmass xapaktepuctuka yrieBogoB. Krmaccudukamus yrieBogoB (MOHO-, IU- U
nosMcaxapuael). MoHocaxapuasl: TIIIOKO3a, (QPYKTO3a, rajJakrosa, pudo3a, 1e30KCupuodo3a.
®dusnyeckue CBOMCTBA U HaxoxzacHue B npupone. PorocuHTe3. XHUMHUYECKHE CBOMCTBA
TJIOKO3bl:  PEaKIMu C y4aCTUEM CIHUPTOBBIX M aNBJIECTUJHOW TPYyII, CHOUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. [IpuMeHeHUE TIIOKO3bl, €€ 3HaueHHWE B JKU3HEAEATEIbHOCTHU
opranu3ma. Jlucaxapuapl: caxapo3a, MajabTO3a W JakTo3a. BoccraHaBnuBamomuye |
HEBOCCTaHABIIMBAIONIME aucaxapuiabl. ['miaponus aucaxapuaoB. HaxoxxneHue B mpupone u
npumeHenue. [lomucaxapunbl: Kpaxmaj, TJIMKOTE€H W Iesutrosio3a. CTpoeHre MaKpOMOJIEKYI
KpaxMmaia, TJIMKOT€Ha U IeJUToyio3bl. (Du3nueckre CBOMCTBA Kpaxmalla M UEeJUTHOJIO3BI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THAPOJIM3, KAYECTBEHHAs PEaKIUs C HOJOM. XHUMHYECKHE
CBOICTBa IIEJITIOI03bI: THAPOIIN3, MOTydeHHe d3(PpUpoB 1eTton03bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHICKO3a, alleTaTHBIN MIENK).

DKCIepUMEHTAILHBIE METOAbl M3YYEHHs BEIIECTB W WX TPEBpAIlleHU: paCTBOPUMOCTh
pa3IMYHBIX CIHPTOB B BOJE, B3aWMOJCHCTBHE JTaHOIA C HATPHEM, OKHUCIICHHWE 3THUJIOBOTO
CrupTa B ajbJETH] Ha PACKAICHHONW METHOW TMPOBOJIOKE, OKHCJICHHE 3TUJIOBOTO CIHPTA
JUXPOMATOM Kaytvsl (BO3MOXKHO HCITOJIb30BAaHHE BUIACOMATEPHUAIOB), KAUECTBEHHbBIC pEeakIny Ha
anpaerunasl (¢ ruapokcuaom auammuncepeodpa(l) u ruapoxcunom meau(Il)), peakuus raumnepruHa
¢ runpokcuiom menu(ll), xummuueckue cBoiicTBa pacTBOpa YKCYCHOM KHUCIOTHI, B3aUMOJIEHCTBUE
pacTtBopa Toko3bl ¢ ruapokcunom menu(ll), BzaumonelicTBue Kpaxmala ¢ MOJOM, pEIICHHE
SKCTIEPUMEHTAIBHBIX 3371a4 110 TeMaM «CrupThl U peHomnbly, «KapOoHoBBIe KUCTOTHI. CIIOKHBIC
3pUPBD».

A3oTcoaepIKalme OpraHnyecKue coeTnHeHHUsl.



AMUHBI — OpraHMYecKHWe TMpPOU3BOJHBIE ammuaka. Kraccudukamuss aMHUHOB:
anmudarruyecKkue U apoMaTHUECKUE; IePBUYHbBIC, BTOPUUHBIC W TpeTHuHbIe. CTPOCHUE MOJIEKYIL,
obmas ¢opMymna, u3oMepus, HOMEHKIATypa U (PU3NUECKHE CBOMCTBA. XHWMHUYECKOE CBOMCTBA
amudaTHyecKuX aMUHOB: OCHOBHBIC CBOWCTBA, AKHIMPOBAHUE, B3aMMOJCHCTBHE TEPBHYHBIX
aMHUHOB C a30THCTOM KHCJIOTOM. CONIr aIKMIaMMOHUS.

AHWINH — NIpeJICTaBUTENb aMHUHOB apoMaTHueckoro paga. CtpoeHue aHuiauHa. B3zaumHoe
BJIMSIHAE TPYII aTOMOB B MoJjekyje aHwinHa. OCOOEHHOCTH XMMHYECKHX CBOWCTB aHMJIMHA.
KagectBenHble peakuuyu Ha aHWiIMH. CrnocoObl MOJIydeHHs UM INPUMEHEHHE anu(paTHYeCKHX
amuHOB. [losyueHne aHwInHA U3 HUTPOOEH307a.

AmuHokuciotel. Homenknatypa u  uszomepus. OrthenbHble IPEICTaBUTENH O~
AMHHOKHUCIIOT: TJIMLUH, anaHuH. @u3nyeckue CBOMCTBa aMMHOKHUCIIOT. XMMHUYECKHE CBOMCTBa
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTraHMYECKUX COCIUHEHHUH, pEakius IOJIMKOHICHCAINH,
oOpa3oBaHue NENTUAHON cBs3u. buonornyeckoe 3HaueHue aMMHOKUCIOT. CHHTE3 M THAPOIU3
HENTHI0B.

benku kak npupoansie nonumepsl. IlepBuuHas, BTOpUYHAsh M TPETUYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: TMAPOJIN3, JEHATypalMsl, KaueCTBEHHbIE peaKluu Ha
Oemnku.

OKCIEPUMEHTAIbHbIC METOJIbl M3YYEHHs BEIIECTB W MX MPEBpaIleHUN: paCTBOPEHUE
OEJIKOB B BOJIE, JICHATYpAllMsl OCJIKOB MPU HArpeBaHUU, LIBETHBIC PEAKIIMU Ha OCJIKHU, perIeHUe
AKCIEPUMEHTAIBHBIX 3aJad 10 TeMaM «A30TCOJIepKalllie OpPraHUYECKHWE COCIUHEHUS» U
«Pacrio3HaBaHME OPraHMYECKUX COCTUHECHUIN.

BBICOKOMOJICKyJIﬂprIe COCIMHCHHUA.

OcHOBHbBIE TOHATUS XHMHH BBICOKOMOJIEKYJISIDHBIX COECIUHEHHWI: MOHOMEp, IOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CpPEIHsAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — IIOJMMEPHU3ALUS U TOJINKOHICHCALIMSL.

[TomumepHbie MaTEpHAIBL. [Tnactmaccel (TTONIMATUIIEH, MOJIMIIPOITUIIEH,
MOJIMBUHUIIXJIOPU, MOJINCTUPOT, MOJIMMETUIIMETAaKpuIIar, MOJINKApOOHATHI,
noJau3TUIIeHTepedTanaT). Y Tuin3anuus 1 nepepaboTka MiacTHKa.

OnactoMepbl:  HATypajdbHBIH  KaydyyK, CHHTETHMYECKHE Kaydykd (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIN, N30MPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HarypaibHble (XJOIMOK, HIEPCTbh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoH U JIaBCaH).

[TomuMepsl crierMaIbHOTO HazHadeHHs (Te(I0H, KeBIap, AIEKTPOIPOBOISIINE TOJTUMEDHI,
OunopasiaraeMbie TOTUMEPHI).

OKCIepUMEHTAILHBIC METOJBI M3YUYCHHUS BEIICCTB M MX IPEBPAIlCHUI: 03HAKOMIICHHE C
06pa3uaMH MNpUpOAHBIX HW HCKYCCTBCHHBLIX BOJIOKOH, IINIACTMACC, Kay4yKOB, PCHICHUC
OKCIICPUMCHTAJIBHBIX 3a4a4 110 TEME «Pacro3HaBaHne MI1acTMacC U BOJIOKOHY.

PacuérHple 3a1a4n.

Haxoxnenue MonexynsipHoi GopMyJibl OpraHHYECKOro COSAMHEHHSI 0 MAaCCOBBIM JIOJISIM
DIIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXICHHE MOJEKYISIPHOU (OPMYIbI OPTaHUYECKOTO



coeuHeHus Mo Macce (00bEMY) MPOAYKTOB CropaHMs, MO KOJMYECTBY BelIecTBa (Macce,
00BEMY) MPOAYKTOB PEAKLIUU M/HIU UCXOTHBIX BEIECTB, YCTAHOBICHHE CTPYKTYPHOUH (OpPMYIIbI
OpPraHMYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHUYECKHUX CBOMCTB MJIM CIIOCOOOB MOJIY4YEHHS,
OIIpEIENIEHUE JIOJIU BBIXO/A IPOAYKTA PEAKIIMU OT TEOPETUYECKU BO3MOXKHOTO.

MexnpeaIMeTHEIE CBA3H.

Peanuzanus MexIpenMETHBIX CBS3€H IPU M3YyYEHUU opraHudeckoi xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
MIOHATUH, IPUHATBIX B OTAEIBHBIX IIPEAMETaX €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO0mue ecTecTBeHHO-HAy4YHbIC TOHSATHS: SBJICHWE, HAY4YHBIM (DAaKT, THUIOTE3a, TEOpHs,
3aKOH, aHaIM3, CHHTE3, KIacCHUUKalus, HAOIIOJEHUE, M3MEPEHUE, SKCIICPUMEHT, MOJICIb,
MOJICIIUPOBAHUE.

Ousuka: marepusi, aToOM, DSJEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYJa, SHEPreTUUYECKHit
YPOBEHb, BEUIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBA, (PM3MYECKUE BEIUYUHBI,
€IMHUIIBI I3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kieTka, opraHus3M, 3KOCHCTeMa, Ouocdepa, MeTaboJIM3M, HACIIECICTBEHHOCTD,
aBTOTPO(HBIA M TeTEPOTPOGHBIA TUI IMHUTaHUs, OpokeHHe, (HOTOCHUHTE3, JIbIXaHUE, OCJKH,
YIJIEBOIbI, dKUPbI, HYKJICMHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMAaeMbIe, TOTUIHBO.

TexHoorHA: MUIICBBIC MPOAYKTEI, OCHOBBI pallMOHAJIBHOI'O IMUTAHWUA, MOIOIIUE CPEACTBA,
MaTepHraJibl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX BOJIOKOH.

11 KUIIACC

OBLIAS 1 HEOPTAHUYECKAS XUMUSA

TeopeTuyeckue OCHOBbI XUMMH.

Atom. CocTaB aTOMHBIX s1iep. XUMHUECKUN 31eMeHT. M30Ttonbl. CTpoeHHE 2IEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIA. DHEPreTMUECKHe YPOBHH U TOLYPOBHH. ATOMHBIE
opOutanu. Knaccupukanus XMMHYECKHX SJIEMEHTOB (s-, p-, d-, f-amemenTs). Pacnipenenenue
AIIEKTPOHOB IO AaTOMHBIM OpOUTaNsIM. DJIEKTPOHHbIE KOH(QUTYpallMd aTOMOB 3JIEMEHTOB
NEpBOr0O—4eTBEPTOTO IMEPHOJAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, 3JIEKTPOHHBIE
KOH(UTYpallui HOHOB. DJIEKTPOOTPULIATEILHOCTD.

Ilepuonuueckuit 3akoH U llepuoamdeckass cucTeMa XUMHUYECKHUX  DJIEMEHTOB
J.W. MenpneneeBa. CBsi3b NEpUOAMUYECKOTO 3aKkoHa U I[leproaudeckoll CHCTEMbl XMMHYECKHX
3JIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMH MPOCTHIX M CIOXKHBIX BEIIECTB IO TPYIIaM U
nepuojaM. 3HaueHue nepuoandeckoro 3akona /.M. Menneneena.



XuMmuueckasi CBsi3b. BHUIIBI XMMHUYECKOM CBSI3U: KOBAJICHTHAs, MOHHAS, METAJUIMYECKasl.
MexaHu3Mbl 00pazoBaHUs KOBaJIEHTHOMN CBSI3U: OOMEHHBIH
U JOHOPHO-aKUENTOPHBIA. OHepruss W JunHa CBs3Uu. [loJmgpHOCTb, HaNpaBIEHHOCTb U
HACBIIIAEMOCTh KOBAJIEHTHOM cBsi3U. KpaTHble cBs3u. BomopoaHas cBsA3b. MeXKMONEKYISIpHbIE
B3aUMO/ICHCTBUSI.

BaneHTHOCT, W BaJCHTHBIE BO3MOXHOCTH aTOMOB. CBsI3b 3JCKTPOHHOH CTPYKTYPHI
MOJIEKYJI C MX T€OMETPHUYECKUM CTpPOSHUEM (Ha MpPUMEPE COSAMHEHUU DJIEMEHTOB BTOPOTO
nepuoa).

[IpencraBienne o0 KOMIUIEKCHBIX coequHeHusx. (CocTaB  KOMIUIEKCHOTO — HOHA:
KOMIUIEKCOOOpa3oBaTeNib, JIMTAHABI. 3HAUCHHWE KOMIUIEKCHBIX coeauHeHuid. [lonatue o
KOOPJMHAIIMOHHOM XUMHUH.

BemiectBa MONEKYISIPHOTO M HEMOJEKYJISPHOIO CTpPOEHUs. THMBl KPUCTAIIMYECKHUX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

ITonsatue o pucnepcHelx cuctemax. Mcrunnasie pactBopsl. [IpencraBieHrue 0 KOJIIOUIHBIX
pactBopax. CrnocoObl BbIpa)KEHUSI KOHLIEHTPAalMM PpacTBOPOB: MaccoBas JAO0J BELIECTBAa B
pacTBOpe, MOJISIpHAas ~ KOHLEHTpanusa. HacellleHHble ¥ HEHACBILIEHHBIE  PacTBOPHL,
pactBopuMoOCTh. KpucTtaimoruaparsl.

Knaccudukanus u HOMEHKIATypa HEOPTaHWYECKUX BENICCTB. |pUBHAIBHBIC HA3BAHHS
OTZIENIbHBIX NPEJCTABUTEICH HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMH4eCKUX peakuil B HEOPraHMUeCKOi U OpraHMuecKoil XUMuu. 3aKoH
COXpaHEHHUs MacChl BELIECTB; 3aKOH COXPAHEHMS U IPEBPALIEHUsS DHEPTUU IPU XUMHUYECKHUX
peakuusax. TernoBble 3QPEKTh XUMUUECKUX peakiuil. TepMoXxuMuuecKkue ypaBHEHUS.

CkopocTh XMMHUECKOHN peakiuu, €€ 3aBUCUMOCTb OT Pa3IMUHbIX (akTopoB. ['OMOreHHbIE
Y TeTEepOreHHble peakunu. Katanus u karanmu3aTopsl.

OOpatumble ¥ HeoOpaTUMBIE  peaklMH. XuUMUYeckoe paBHOBecue. KoHcranTa
XUMHUYCCKOT O paBHOBGCI/IfL q)aKTOpI)I, BIIMAKOIINEC HaA II0JOXKCHUC XHUMHWUYCCKOI'O paBHOBGCI/ISII
TEMIIepaTypa, [JaBJICHHE W KOHLEHTPAIMM BEIIECTB, y4YaCTBYIOIIMX B peakuuu. [IpuHuun
JIe Illatenne.

OnexTponuTtnueckass jauccoruanus. CuibHble M cnabble  5eKTpoiuThl. CTeneHb
nucconnanuu. Cpena BOJHBIX PACTBOPOB: KUCJIOTHAs, HEUTpalibHas, IienoyHad. BomopoaHsiil
nokazarenb (pH) pactBopa. I'maponus coneii. Peakiuu nonnoro ooMeHa.

OKHCIUTEIIBFHO-BOCCTAaHOBUTEILHBIC pCaKknuu. Crenenp oxuciacHuS. OKHCIUTEIb U
BOCCTaAaHOBHUTCIIb. HpOHeCCBI OKHCIICHHS M BOCCTAaHOBJICHUS. BakHeHWIIne OKUCIUTCIN U
BOCCTaHOBUTEIU. MeTon QJICKTPOHHOT'O Oananca. 3J'IeKTp0J'IPI3 pacTBOPOB U paCIIaBOB BEIICCTB.

OKCHEpUMEHTAJILHBIE METOJIbl M3YYEHHUs BEIIECTB M HUX NPEBPALICHUN: pa3sIoKEHUE
NEPOKCHJA BOJOpPOJAa B MPUCYTCTBUU KaTaJIW3aTOPa, MOJENHM KPUCTAIMYECKHUX PpEHIETOK,
IPOBEICHUE pEaKUUH MOHHOTO OOMEHa, OIpelesIeHHe CpeAbl pacTBOPOB € IMOMOUIbIO
WH/INKAaTOPOB, U3YYEHHUE BIMAHUS PAa3IUYHBIX (PAKTOPOB Ha CKOPOCTh XMMUYECKOH peakuuu U
HOJIOKEHUE XUMUYECKOTO PABHOBECHS.

Heopranuveckasi xumus.



[Tonoxxenue HemerauioB B llepuoanueckoid cUCTEME XUMHYECKHX  3JIEMEHTOB
J.W. MenpaeneeBa 1 OCOOCHHOCTH CTPOCHHUS MX aToMOB. Du3nyeckue CBOICTBa HEMETAJIOB.
AnoTponusi HeMETauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopoa. Ilonydenne, ¢pu3mveckne U XUMHYECKHUE CBOMCTBA: PEAKIMU C METALIaMU U
HEMETaJNIAMH, BOCCTAaHOBUTEJbHBIE CBOUCTBA. [ uapuabl. TOIJIMBHBIE 3JIEMEHTHI.

["anorensl. HaxoxaeHune B MpHUPOJE, CIIOCOOBI MOTYYCHHS, (PU3NUYSCKUE U XUMHUYCCKHE
cBoiicTBa. ['amoreHoBoOpObl. BakHelne KHUCIOpOACOIepKAIUe COSTUHEHUS TaJIOreHOB.
JlabopaTopHbIE ¥ MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHHs TajloreHoB. [I[puMeHeH e rajloreHoB u
UX COEOUHEHUN.

Kucnopon, o30H. JIaGopaTOopHble U NPOMBIIIJIEHHBIE CIIOCOOBI MONYyYEHHS KHCIOPOJA.
dusnueckue M XUMHYECKHME CBOWCTBA M INPUMEHEHUE KHUCIopoJa U o030Ha. OKCHABI U
HEPOKCU/IBI.

Cepa. HaxoxmeHue B THpHUPOAE, CIOCOOBI IMOJYYCHUS, (DU3MYECKHE W XUMHYCCKHE
cBoiictBa. CepoBogopon, cynbduasl. Oxcun cepoi(1V), oxcua cepoi(VI). Cepuucras u cepHas
KHCTIOTEI U uX coiu. OCOOCHHOCTH CBOKMCTB CEpHOM KHCIOTHL. [IpuMeHeHHEe cepbl U e€
COEeIMHEHU.

A3oT. HaxoxkmeHwe B MpHPOJE, CIOCOOBI IMOJIydeHHs, (PU3MUECKUE WU XHUMHUYCCKHE
CBOICTBA. AMMI/IaK, HUTPUBI. OKCI/IZIBI asora. A30THCTasd W a30THAAd KHUCJIOTHI M HX COJIH.
OcoOeHHOCTH CBOMCTB a30THOW KUCIOTHL. [IpuMeHeHue a3oTa M €ro coequHeHH. A30THbBIE
ya00peHusl.

®ocdop. HaxoxzaeHue B mpupoje, CrocoObl MOMy4YeHHUs, (U3NYECKHEe U XUMHUYECKHE
cBoiictBa. Dochuasr u Pochun. Oxcuasl dochopa, dochopHas kuciora U €€ COJHu.
[Tpumenenue pochopa u ero coenuneHnit. @ochopHbie y100peHHUs.

VYraepon, HaxokAeHHWe B HOpupoie. AJIOTponHble Mogudukamuu. dusnueckue u
XUMHYECKHE CBOWMCTBAa MPOCTBIX BeUIECTB, oOpa3oBaHHBIX yrieponoMm. Oxcupn yraepopa(ll),
OKCHU [ yraepoaa(lV), yroJIbHast KHCIIOTa 5 eé COJIU. AKTUBHUPOBAHHBII
yrousib, aacopoOuus. @ymiepensl, rpadeH, yriaepoaHble HaHOTPYOku. IIpuMmeHeHue mNpocThIX
BEIIIECTB, 00Pa30BAHHBIX YIIIEPOJIOM, U €T0 COSMHEHUH.

Kpemuuii. Haxoxnenue B mpupoje, CrocoObl MOMydeHUs, (PU3NYEeCKHe M XMMUYECKHe
cBoiictBa. Okcun kpemHusi(1V), kpeMHUeBas KMCIOTa, CHIIMKAThl. [I[puMeHeHne KpeMHUS U €ro
coenuHeHuil. CTEKIIO0, €ro MOJIy4eHNE, BUABI CTEKIIA.

[Tonoxenune meraminoB B [lepuoaudeckoit cucteMe XUMUIECKHUX 37eMeHTOB. OCOOCHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UEK aTOMOB MeTalioB. O0mue Gu3ndecKkue CBOMCTBA METAJLIOB.
[IpumeHneHne MeTaiioB B ObITY M TexHUKE. CIIaBbl METAIIIOB.

DIEKTPOXUMUYECKUN Psijl HAMPsDKeHUH MeTaiioB. O01re crmocoObl OTyIeHHST METaJIOB:
TUIPOMETAJUTYPIUsl, MUPOMETALTYPIHUsl, dJIeKTpoMeTamnyprus. [IoHsTHe 0 KOppo3uu METAJUIOB.
CrocoObI 3aIUTHl OT KOPPO3UH.

OObmas xapakrepuctuka metawioB IA-rpynmsl [lepuonudeckoil cucTeMbl XUMHYECKUX
anemeHTOB. Hatpuii u xanuit: monydenue, pu3nyeckue M XMMHUYECKUE CBOMCTBA, MPUMEHEHHUE
IIPOCTBIX BEIIECTB U UX COEIUHEHUI.



Obmas xapakrepuctuka MmeramioB IIA-rpynmer Ilepuoauueckoil cucTeMbl XUMHUECKUX
BIIEMEHTOB. Maruuii W KajblMid: TMoJydyeHHe, (U3NYECKHe W XHMHUYECKHE CBOMCTBa,
INPUMEHEHHE IPOCTHIX BEIIECTB U MX coeAMHEHUH. JKECTKOCTh BOABI U CIOCOOBI €€ YCTpaHEHHUS.

ANIOMUHUI: TonydeHue, pusndeckue U XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €r0 COSAMHECHHUU. AMGPOTEpHBIC CBOWCTBA OKCHAA W THAPOKCHUAA ATIOMHUHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OO6mas xapakrepucTuka MeTawioB nobouyHbix noarpynn (b-rpynm) Ilepuoanueckoit
CHUCTEMbI XUMHYECKHUX 3JIEMEHTOB.

dusnueckue U XMMUYECKHE CBOWCTBA XpoMa U ero coequHeHu. OKCHIbl U THAPOKCHUIBI
xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl U AUXpOMAThl, UX OKHUCIUTEIbHBIE CBOWCTBA.
[Tony4yeHue u npUMeHEHHE XpOoMa.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHiia ¥ ero coeAuHeHud. Baxueiimme
coenunenus: Mmapranma(ll), mapranua(IV), mapranua(VI) u mapranma(VII). Ilepmanranar xanus,
€ro OKHCIIUTEIbHbIE CBOWCTBA.

Ou3nyecKkue U XMMHUECKHUE CBOMCTBA Xkelle3a U ero coequHeHnil. OKCUAbI, TUIPOKCUIIBI U
conn xkene3a(ll) u xeneza(lll). [lonyuenne u npuMeHeHHE kKeje3a U ero CIIJIaBoB.

du3nyeckue U XMuMHUYECKHE CBOMCTBA MEAU U €€ coenrHeHui. [lonydenre u npuMeHeHue
MeIU U €€ COeTUHEHUN.

[{uuk: momyueHnue, GU3NUECKUE U XUMUYECKHE CBOMCTBA. AM(DOTEpHBIE CBOMCTBA OKCH/IA
Y TUAPOKCHJIa IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHeHne IMHKa U €r0 COEMHEHUN.

DKCIepUMEHTAIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPAIllIEHUN: n3y4eHrue o0pas3ion
HEMETAJJIOB, TOpEeHUEe cephl, ¢ocdopa, kKeie3a, MarHusg B KUCIOPOJE, M3YUYEHHE KOJIIEKLUU
«MeTtansl ¥ CIUIaBbl», B3aUMOJAEHCTBUE LIEIOYHBIX U IIEIOYHO3EMENIbHBIX METANIOB C BOJOM
(BO3MOYHO HCITI0JIb30BAHKE BUIEOMATEPHUAIIOB), B3aUMOICHCTBHE IMHKA U XKeJle3a C PACTBOPAMHU
KHCJIOT U LIENOYEH, KaUeCTBEHHbIE PEaKIIMM Ha HEOPraHWYECKHE aHWOHBI, KATUOH BOJOpOAa U
KaTHOHBI METAJIJIOB, B3aUMO/IEHCTBHE THIPOKCH/IOB QTFOMUHUS U IUHKA C PaCTBOPaMH KUCJIOT U
HIeJI0Yeil, pelieHre SKCIEpUMEHTAIbHBIX 3agad 1o TemaMm «lamorensl», «Cepa u €€
COEeIMHEHU», «A30T U (hochop U UX CoeAMHEHUD», «MeTaIbl INIaBHBIX MOArPYHIY, «MeTasibl
MOOOYHBIX MTOATPYIII.

XuMHUA U )KU3HbD.

Ponp xumun B obGecrieueHnn yCTOMYMBOroO pa3BUTHUS denoBeuecTBa. [loHATHE 0 Hay4YHBIX
METOJaX IO3HAHUS M METOJNOJIOTMM HAay4yHOro wuccienoBaHuss. HaydHble npuHIUIBI
OpraHM3alil XUMUYECKOro MPOU3BOACTBA. [IpoMbIlIeHHBIE CIOCOOBI MOTyUEHUsI BayKHEHIIINX
BEIIECTB (Ha MpUMepe MPOU3BOJCTBA aMMHaKa, CEPHOM KHUCIOThI, MeTaHoja). [IpoMblnuieHHbIe
CHocoOBl MOMY4YEHUSI METAJIOB M CIUIABOB. XMMHUECKOE 3arpsi3HEHHE OKpY’Karollel cpenbl U
ero nocneacTeus. Poib xuMuu B o0ecrieueHu SHepreTHYeckoil 0e30MacHOCTH.

Xumus M 3J0pOBbe UeloBeKka. JlekapcTBeHHbIEe cpeacTBa. IlpaBuia ucnoiab30BaHUs
JICKApPCTBCHHLIX MPCIIapaTOB. Poins xumuu B Pa3BUTHUU MCOAULIUHBI.

XUMHS OUIIHA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBEIE T00aBKU. POJIb XUMHHU B 00€CIIeYeHNH
[THIIEBON OE30IMaCHOCTH.



Kocmernueckue u mapdromepnsie cpenacrtBa. beiroBas xumus. I[lpaBunma Ge3omacHOro
UCIIOJIb30BAaHUS TPENapaToB ObITOBOM XMMUU B MIOBCETHEBHON JKHU3HU.

XUMHS B CTPOUTEIHCTBE: BXKHEHIIINE CTPOUTENIbHBIE MaTepHaibl (LIEMEHT, OETOH).
XuMUs B CEIbCKOM X03s1iicTBe. Opranndeckrue 1 MUHEpaibHbIe yI0OpEeHNSsI.

COBpeMeHHBIG KOHCTPYKHOHMOHHBIC MaTC€pHalibl, KpaCKH, CTCKJIO, KEpaMHKa. MaTepI/IaJ'II)I
IJId 3JICKTPOHUKH. HanoTtexHomnoruu.

PacuérHble 3a1a4n.

Pacuérpl: Macchl BemecTBa WM 00bEMa ra3oB MO0 M3BECTHOMY KOJHMYECTBY BEILECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYAaCTBYIOIIMX B PEaKLMU BEIIECTB, Macchl (00bEMa, KOIMUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIMH, €CIIM OJHO W3 BEIIECTB MMEET NPHUMECH, Macchl (00BEMa,
KOJIMYECTBa BEIIECTBA) MIPOYKTa peaxiuu,
€CJIM OJTHO M3 BEIIECTB JIaHO B BUJE PACTBOpA C OMPEICIIEHHON MAacCOBOM J0JIE PaCTBOPEHHOIO
BEIIECTBA, MACCOBOM JIOJIM U MOJISIPHOM KOHIIEHTpAIlMM BEIIECTBAa B PacTBOpE, JOJIM BBIXOJA
IPOJYKTA PEakUu OT TEOPETUUECKH BO3ZMOXKHOTO.

MeXnpeaMETHBIC CBSI3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€H MU M3y4EeHUH OOLIeH U HEOpraHMYeCKOW XMMUU B
11 xnacce ocymiecTBIs€TCS Yepe3 UCIOIb30BaHUE KaK OOLIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK ¥ MOHATUHN, IPUHATHIX B OTAEIbHBIX IPEIMETaX €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE TOHSTHS: SBIIEHHE, HAy4YHBI (aKT, TUIMOTE3a, TEOpHS,
3aKOH, aHallnu3, CHUHTEe3, Kiaccu(ukanus, TNEpPUOJUYHOCTh, HAONIOJACHUE, W3MEPEHHE,
AKCIIEPUMEHT, MOJIEIIb, MOAECIIUPOBAHUE.

®usuka: marepus, MUKPOMHUDP, MAKPOMHUpP, aTOM, 3JEKTPOH, MPOTOH, HEWUTPOH, HOH,
M30TOIbI, PaJMOAaKTUBHOCTh, MOJIEKYJla, YHEPreTHYECKHI YPOBEHb, BEIIECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSTHHME BEIIECTBA, WJACANbHBIA Ta3, (U3MUYECKUE BEIUYUHBI, €IUHUIIBI
MU3MEPEHHUs], CKOPOCTh, DHEPTHS, Macca.

buonorus: KJICTKA, OpraHu3M, 3SKOCUCTEMA, 61/100(1)epa, MeTa60JII/I3M, Makpo- H
MHKPOIJICMCHTHI, 6em<n, JKHUPBI, YIJIEBOAbI, HYKJICUHOBBIC KHUCIIOTHI, (bepMeHTI)I, T'OPMOHEI,
KpYTroBOpOT BCIICCTB U ITOTOK SHCPIrUH B SKOCUCTCMAX.

Feorpa(bwl: MHHCpAJIbl, TOPHBIC TOPOJbI, ITOJIC3HBIC NCKOIIACMBIC, TOIIJIIMBO, PCCYPCHI.
TexHomornus: XuMHUdecKas MNPOMBINIJICHHOCTE, METAJINIYPrusd, CTPOHUTCIBbHBIC MaTCpPHAJIbI,
CEIbCKOXO03SIICTBEHHOE NINpOU3BOACTBO, MUIICBAsA JIIPOMBINIICHHOCTD, (bapMaL[eBTI/I"ICCKaSI

MMPOMBIIIJICHHOCTD, IMPOU3BOJCTBO KOCMETHUYCCKUX nmpemnaparos, IMPONU3BOJACTBO
KOHCTPYKIIHMOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA ITPOMBINIJICHHOCTh, HAHOTCXHOJIOTHH.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOTPAMMbLI 110 XHMMHWU HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUS

JIMUHOCTHBIE PE3YJIBTATBI



B cooTBercTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOJIXOAOM B CTPYKTYpE JIMYHOCTHBIX
pE3yJIbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEOHEro oOuero ooOpa3oBaHuUs
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYarOIIMMUC POCCUNHCKOM IpakJaHCKON
UJCHTUYHOCTU; TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEIEIIECHHUIO;
HaJIMYME€ MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTb UM  CIHOCOOHOCTh  OOydaroumuxcs
PYKOBOJICTBOBATHCSl NPUHATHIMU B OOIIECTBE MpPaBUJIAMHU W HOPMaMH TOBEACHUS; HAIUYHE
IIPaBOCO3HAHUS, HKOJIOTHYECKON KYJIbTYpbl; CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH >KU3HEHHBIE
IUIaHBI.

JIMuHOCTHBIE pe3yJabTaThl OCBOCHMS IpeaMeTa «XUMHUS» OTpaXkarT c(HOPMUPOBAHHOCTb
OIIbITa MO3HABATEIbHON U NMPAKTUYECKON JIESATENbHOCTH 00YyYaIOMUXCs B IPOLECCE pealn3aluu
00pa30BaTeNIbHON JEATEIbHOCTH.

JIMuHOCTHBIE pe3yJabTaThl OCBOEHUS IpeaMeTa «XUMHUSI» OTPaXKarT c(HOPMUPOBAHHOCTD
OIIBITA IT03HABATEIbHON U MPAKTUYECKON NEATENIBHOCTH 00Y4aIOUIMXCs B MPOLIECCE Peanu3aluu
00pa30BaTeNIbHON JAEATENbHOCTH, B TOM YHUCJIE B YACTU:

1) rpaKIaHCKOro BOCIUTAHMS

OCO3HaHHA O6y‘IaIOIJ_II/IMI/IC$I CBOHUX KOHCTUTYHHWOHHBIX IIpaB " 06H3&HHOCT€§I, YBaXCHUS K
3aKOHY U IIPABOIIOPAAKY,

MPEACTABICHUS O COLMAIBHBIX HOPMax MW IpaBWjIaX MEKIWYHOCTHBIX OTHOIIECHWUH B
KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOp‘ICCKOfI ACATCIBHOCTH NP CO3JaHHUU y‘I€6HLIX IMIPOCKTOB,
peHICHUA y‘IC6HBIX 1 NTO3HABATCJIBHBIX 3a/1a4, BBIITOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHThI APYTUX
IPY aHaJIN3€ pa3IMYHbIX BUJOB y4eOHOM NesATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

LIEHHOCTHOTO OTHOILIEHHUS K HCTOPUYECKOMY M HAYYHOMY HACIEOUI0O OTECYECTBEHHOM
XHMHH,

YBaXXCHHUA K HPOLECCY TBOPYUYECTBA B obmactu TCOPHUU N MNMPAKTUYCCKOI'O IMPUITOKCHUA
XUMHHU, OCO3HaHWA TOIO0, YTO JAaHHBIC HAYKM €CTh PE3YIbTAT JIHUTCIbHBIX Ha6JIIO}IeHHI>'I,

KPOMOTJIMUBLIX OKCIICPUMCHTAJILHBIX ITOMCKOB, IOCTOAHHOI'O TPpyAda y‘IéHLIX U MPAKTUKOB,

UHTEpECa M II03HABAaTEIbHBIX MOTHUBOB B IIOJYyYEHUUM U IOCIEIYIOLIEM aHaIU3e
MH(pOpMaLIMHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHONW XUMHUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:
HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIUH, CBI3aHHBIC C XUMHUECKUMU SIBIICHUSIMU, U IPUHUMATH
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;



TOTOBHOCTH OLICHUBATh CBOE MOBEAEHHUE M IIOCTYIKH CBOMX TOBAPHILEH C MO3ULUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U € YUETOM OCO3HAHHMS MOCIEACTBUN MMOCTYIIKOB;

4) ¢hopMHUPOBaHHS KYJIBTYPHI 3/10POBbSI:

NOHMMAaHMs LIEHHOCTEH 310poBOoro W Oe3omacHoro oOpas3a >KM3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOLICHHS K COOCTBEHHOMY (DM3MYECKOMY M IICUXHYECKOMY 37I0POBBIO;

coOuro/ieHus MpaBuil 0€30MacHOro OOpamieHHst ¢ BEIIECTBAMU B OBITY, IOBCEIHEBHOMN
JKU3HU, B TPYIOBOM IS TEIbHOCTH;

MOHUMAaHHUS IICHHOCTH TPaBWI WHAWBUAYAJIbHOTO M KOJUICKTUBHOTO 0€301acHOro
MOBEJICHUS B CUTYALUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIFOJIEH;

OCO3HAHMS TIOCJIEACTBUH M HENPHITHS BPEIHBIX NPUBBIUEK (YHOTPEOICHHUS AIKOTOJIA,
HapKOTHKOB, KypeHHUs);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B y‘IC6HO-I/ICCHeILOBaTCHLCKOﬁ JCATCIIBHOCTH,
06H_IGCTB6HHO HOHGBHOﬁ, TBOp‘ICCKOﬁ U APpYyrux BUJax ACATCIBHOCTU,

YCTAaHOBKM Ha aKTMBHOE Y4YacTU€ B PEIICHUU MPAKTUUYECKUX 3a7ad COIHAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJacca, LIKOJbI);

HHTEpECa K MPAKTUUCCKOMY U3YUCHUIO HpO(I)CCCI/Iﬁ pa3jinyHoro poJda, B TOM YHCIIC Ha
OCHOBC IMPUMCHCHUA IMMPECAMETHBIX 3HAHWH 110 XUMHU,

YBa)X€HUs K TPYLY, JIIOASAM TpyZAa U pe3yJbTaTaM TPYJI0BOU NEATEIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BbIOOpY MHIMBUIYaJbHOW TpPAaeKTOpHUH 0Opa3oBaHUS,
Oyaymelt nmpodeccun U pealn3aluu COOCTBEHHBIX KM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U NMOTpeOHOCTEN 00I11eCcTBa;

6) 3K0JIOrM4eCKOro BOCIIATAHMA:

HKOJIOTMYECKH 11eJIecO00pa3HOro OTHOIICHUS K MPUPOJIe KaK UCTOYHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHUMAHHUS TI00ATBHOTO XapaKTepa SKOJOTHUECKUX MPOOJIeM, BIUSHUS YKOHOMHYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOM CpEIbl;

OCO3HaHUA HeO6XO}II/IMOCTI/I HUCITIOJIB30BaHUA JIOCTI/I)KGHI/Iﬁ XUMHHU IJId pCHICHUA BOIIPOCOB
patrOHAJIBHOI'O MPpUPOAOIIOJIb30BAHN A,

AKTUBHOTO HENPUATHSA ACUCTBUM, NMPUHOCAIIUX BPEA OKpYXKArOLIEH NPUPOLHOU cpere,
YMEHUSl IPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHS MpeaNpUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIU4¥s PA3BUTOrO DSKOJOTMYECKOIO0 MBIIIJIEHUS, JKOJOTMYECKOM KYJIbTYpBI, OIbITA
JEATCIIBHOCTH  DKOJIOTUYECKOW  HANPABICHHOCTH, YMEHHA pYyKOBOJACTBOBATbCS HMH B
MI03HABATEIbHOM, KOMMYHUKATHBHON M COIIMATIBHON MPaKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOATH MJICOJIOTHU XeMO(POOHH;



7) IEHHOCTH HAYYHOTO TIO3HAHUS

MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd W
00OLIECTBEHHON IIPAKTHUKHY;

NOHUMaHMA CHeuu(UKA XUMHH KaK HayKd, OCO3HaHUS €€ poinu B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpyKarolleM
MHUpE KaK O €JUHCTBE IPUPOJBbI U YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLIeHUH IPOoOIeM COXPAHEHUs IPUPOIHOTO PABHOBECHS;

yOeXAEHHOCTH B 0COOOH 3HAUMMOCTH XWMHHU JIJISi COBPEMEHHOH IWBUIIM3AIUU: B €&
T'YMaHUCTHYECKON HAINpaBJICHHOCTH M BaYXHOH POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHON
KYJIBTYPBI, B PEIICHHH II00ATBHBIX TPOOJIEM YCTONYMBOTO PAa3BUTHS YEITOBEYECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M OKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00€ecCTeueHNN yCIOBUN YCTEIIHOTO TPYJa U YKOJIOTHYECKA KOM(OPTHOM KU3HU KAKIOTO YjIeHa
00I111eCTBA;

CCTGCTBGHHO'HaquOﬁ T'paMOTHOCTHU: TIOHMMAHUA  CYIIHOCTH MCETOHOB IIO3HAHNA,
HCIIOJIB3YCMbIX B €CTCCTBCHHBLIX HAYKax, CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJIy4Ja€MbIC 3HAHUA JIA
aHanu3a U OOBICHEHUS SBJICHHUH OKpYyXKaromero Mupa MU IMpOUCXOAAIIUX B HEM I/ISMeHeHI/Iﬁ,
YMCHUA ACIaTh 000CHOBAHHBIC 3aKJIFOYCHHUS HA OCHOBE Hay4YHBIX (PaKTOB U UMCIOIIMNXCA JaHHBIX
C LICJIBIO ITOJIYYCHHA JOCTOBCPHLBIX BbIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOJIb30BaTh XUMHYECKUE 3HAHUS IJI1 pCIICHUA HpO6J’ICM
B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

HWHTEPECA K IMO3HAHHIO, HCCIIeI0BAaTEIbCKOM ACATCIIBHOCTH

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUIO U CaMOOOpa3oOBaHHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHWUH TI0 XUMHH B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTAM TpyAa B pa3nyHbIX cdepax mpodeccuoHaTbHON
JeSITEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

MertanpenmMeTHble pe3yabTaThl OCBOCHHUS IMPOTPaMMBI MO XUMHH Ha YPOBHE CPETHETO
o01rero o0pa3oBaHuUs BKIIOYAIOT:

3HaYUMBbIe JJIs (OPMUPOBAHUS MHPOBO33PEHUSI OOYYAIOIIMXCS MEXAUCHUITINHAPHBIE
(MeXmpenMeTHbIE) 00IIeHayUHbIE TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U creruuKy METOJ0B TIO3HAHMSI, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEPTrus, SIBJICHUE, MpPOIecC, CHCTeMa, HAyYHBIH (akT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HA0MI0IeHHEe, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHE);



YHUBEpcaJbHble  yueOHble  JeiicTBusi  (TMO3HABaTeNbHBIE,  KOMMYHUKATHUBHBIE,
peryJsTHBHBIC), oOecrieunBaomue  (GopMHpoBaHHE  (YHKIMOHAIBHOW  TPaAaMOTHOCTH H
COIMATIbHOM KOMITETCHIIMH 00YJalOIINXCs;

CHOCOOHOCTh  OOyYaroIMXCs ~ HUCHOJb30BaThb  OCBOEHHBIE  MEXKIUCLUIUIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHHMS W YHHUBEpCAJIbHbIE y4yeOHBbIC JACHCTBUS B I03HABATEIbHOW H
COLIMAJIbLHON ITPAKTHKE.

MeTaHpeI[MCTHBIe pPE3yjibTaTbl OTpAXKAKOT OBJIAJICHUC YHUBCPCAIIbHBIMU y‘Ie6HBIMI/I
IMMO3HAaBaTCJIbHBIMH, KOMMYHUKATUBHBIMHU U PCTYJIATUBHBIMHA IIGI\/JICTBI/ISIMI/I.

Ilo3naBaTe/bHbIE YHHBeEPCAJbHbIE YUeOHbIE el CTBUS
1) 6a30Bble JJOrMYeCKHUE eHCTBUS:

CaMOCTOSITENIbHO (OPMYITUPOBATh U AaKTyalH3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpCAC/IATh LCIIN ACATCIbHOCTHU, 3aAdaBasd IapaMETpbl W KPUTCPUU HUX JOCTUKCHHA,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C IIOCTABJICHHBIMU LCIISIMU

HCIIOJIB30BAaTh IPHU OCBOCHUU 3HAHUHI HpI/IéMI)I JJOTUYCCKOI0O MBIIIJICHUA: BBIACIATH
XApaKTCPHBIC TIPHU3HAKU MOHATUI U YCTaHaBJIMBATbL WX B3aUMOCBA3b, HCIIOJbB30BATH
COOTBCTCTBYIOIINEC MOHATHUA JIA 00BICHEHUS OTACIBbHBIX q)aKTOB n $IBJ'I€HPII7[;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUHN IJIA KJ'IaCCI/I(i)I/IKaIII/II/I BEHICCTB U XUMHUYCCKUX peaKHI/II\/JI;
YCTaHABJIMBATHL NPUYHNHHO-CJICACTBCHHBIC CBA3U MCKAY U3YUACMBIMU SAABJICHUSMU,

CTPOUTHL JIOTUYCCKUEC PACCYKICHUA (I/IHI[YKTI/IBHLIC, ACAYKTHUBHBIC, II0 aHaJ'IOFI/II/I),
BBIABJIATE 3aKOHOMCPHOCTU U IMMPOTHBOPECYHMA B paCCMAaTpUBACMBbIX ABJICHUAX, q)OpMyHI/IpOBaTB
BBIBOJbBI U 3aKJIIOYCHUA,

OPUMEHATHh B Mpollecce MO3HAHUS HUCIOJb3yeMble B XMMHUHU CHMBOJIMYECKHE (3HAKOBBIC)
MO/JIEJH, TPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XUMHUYecKkass (GopMyna, YypaBHEHHME XHWMHYECKOM peakuud — TpU peleHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 33aJay, IPUMEHATh Ha3BaHHBIE MOJENbHbIE MPEICTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMHUECKUX PEAKIIUM.

2) 0a30BbIe HcCeI0BaATEIbCKHE TeCTBHS:

BJIaACTH OCHOBAMH METOJ0OB HAYUYHOT'O MMO3HAHHNA BCUICCTB U XUMHUYCCKUX peaKum‘/'I;

dbopMynupoBaTh LETM MW 3aJa4d HMCCIEAOBAaHHWSA, HCIOJB30BaTh IIOCTABIEHHBIE H
CaMOCTOATCIIBHO C(bOpMy.HI/IpOBaHHLIe BOIIPOCHI B KAYCCTBC MHCTPYMCHTA MMO3HAHUA WU OCHOBBI
JUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIaACTb HABBIKAMH CaAMOCTOATCIBHOI'O IIJIAHUPOBAHUA W TMPOBCACHUA YUYCHUYCCKUX

9KCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHMs HAOIIOAATh 32 XOJOM IIPOIEcca, CAMOCTOSTEIbHO
IOPOTHO3UPOBATh €ro pe3yibTar, (opMymupoBaTb 000OIIEHHS M BBIBOABI OTHOCHUTEIHHO



JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEAOBAHUS, COCTABISATE OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

IPUOOpPETaTh OIBIT YUYEHUYECKOW HCCIIENOBATENbCKOM M IPOEKTHOM JIE€ATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/AOB peIlIeHUs
IIPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METO/IOB [TIO3HAHMUS.

3) padora ¢ nngopmanmeii:

OPUEHTUPOBAThCA B PA3IMYHbIX HCTOYHUKAX HMHPOpMAIMU (HAy4YHO-TIOMYJISpHAs
JaUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl HTepHera),
aHAIM3UPOBATh HHGOPMAIIMIO PA3IUYHBIX BUIAOB M (OpPM TNPEICTABICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HENPOTUBOPEUUBOCTH;

GbopMyIUpOBaTh 3aMpPOChl M TMPUMEHATH PA3NIMUYHBIE METOJABl IMPU TOUCKE U OTOOpe
uH(pOopMali, HEOOXOAUMOM /1JIs BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAeNEHHOrO TUIIA;

HpI/IO6peTaTb OIIBIT HMCIIOJIb30BaHUA I/IH(I)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJIOTHH H
PA3JINYHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANbHYIO (hOpMy MpeacTaBieHUs WHGOpMALUU (CXEMBbl,
rpaduku, TuarpaMMel, TaOJIUIBI, PUCYHKU U JIPYTHUE);

UCTIOJIB30BaTh HAYYHBIM S3BIK B KauyeCTBE CPEICTBA MpH paboTe ¢ XUMHYECKOU
uHpopMaLuell: NPUMEHATb MEXIpeIMeTHble ((pU3MUeCKue M MaTeMaTU4yecKue) 3HaKu U
CUMBOJIBI, (hopMyIIbl, aOOpEBUATYpPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATJTIAAHOCTH.

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

3a1aBaThb BOIIPOCHI 11O CYHICCTBY O6CY)K,Z[8.€MOI\/’I TCMBI B XO0AC AUajora W/ M JAUCKYCCHHU,
BBICKa3bIBaTh UJCH, (1)0pMan/Ip0BaTB CBOM NPCIIIOKCHUA OTHOCUTCIIbHO BBIIIOJIHCHUA
HpCIlHO)I(CHHOﬁ 3aJa4u,

BBICTYIIaTh C IPE3EHTALHUEN PE3yJbTAaTOB IT03HABATEIIBHON JEATEIIBHOCTH, IMOJTYyYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TMPU  BBIOJHEHUH XHUMHYECKOIO
OKCIIEPUMEHTa, MPAKTUYEeCKOH pabOThl MO HCCICIOBAHWIO CBOMCTB W3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO MpOeKTa, U (POPMYJIMPOBATH BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHBIX
WCCIICIOBAHMM MyTEM COTTIACOBAHUS MO3UIIMI B X0O€ 00CYXKIeHUS U OOMEHAa MHCHHSIMH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBHA:

CaMOCTOSITENIbHO TIJIAHUPOBATh M OCYIIECTBJIATH CBOIO TO3HABATEIBHYIO IESATEIBHOCTD,
ompezenss €€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATH
MpeyiaraeMblii alTOPUTM JCHCTBUN TPHU BBHITIOJHEHWN yU4E€OHBIX W HCCIEIOBATEIbCKUX 3aiad,



BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO X PEIICHHUs ¢ YUETOM IMOJyYeHUs HOBBIX 3HAHUHU O
BEIIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYHICCTBJIATL CAMOKOHTPOJIb ACATCIBHOCTU HA OCHOBC CaMOaHaJIM3a 1 CaMOOLICHKU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTrHbIe pe3yabTaThl OCBOCHHUS MPOTPaMMBbl 110 XMMHUHU Ha yriyOJEHHOM ypOBHE Ha
YPOBHE CpeJHEro oOLero o0pa3oBaHMs BKIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XUMHUS» HaydHbI€ 3HAHUS, YMEHMSI U CHOCOOBI JIEHCTBUH IO OCBOEHUIO, MHTEPIpPETAlUU U
peoOpa30BaHUIO 3HAHUM, BUABI IEATEILHOCTH 110 MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUU B Pa3MYHBIX YYEOHBIX CHUTYyalUsX, a TaKXKe B PEATbHBIX >KU3HEHHBIX CUTYaIUsX,
CBA3aHHBIX C XMMHEH. B mporpamme no XMMHU NPEAMETHBIE PE3YJbTAThl IIPEICTABICHBI 110
roJilaM U3y4eHHs.

10 KUIACC
[TpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpa)karoT:

c(hOpMUPOBAHHOCTD MPEJCTABICHUN: O MECTE€ M 3HAUYCHUM OPTraHWYECKOW XHUMHUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ POJH B 00ECIIeUeHUN YCTONYMBOIO Pa3BUTHsI YETIOBEUECTBA B
peltieHun MmpooJieM IKOJIOTHYECKOM, YHEPreTUUECKOM M TMHUIIEBON O€301acCHOCTH, B Pa3BUTHUH
MEAMIIMHBI, CO3JaHHH HOBBIX MAaTE€pPHAIOB, HOBBIX HMCTOYHHUKOB JHEPrHUH, B OOECHEUYEeHUU
palMoOHAIBLHOTO MPUPOIONOJIB30BaHUA, B (DOPMHUPOBAHUM MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YeNoBeKa, a TakKKe DSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
MIPUPOJHON Cpelie;

BJIAJICHUE CHCTEMOM XUMHUYECKMX 3HAHUM, KOTOpAs BKIIOYAET: OCHOBOIOJATAIOIINE
MOHSATUS — XUMHYCECKHI JJIEMEHT, aToM, SApO M 3JCKTpOHHAas o0ojiouka aroma, s-, p-, d-
aTOMHBIE OpOWTAM, OCHOBHOE M BO30YXJIEHHOE COCTOSHHS aToMa, THOPUAM3AIUs aTOMHBIX
opOuTanel, WOH, MOJIEKYla, BaJCHTHOCTH, JJIEKTPOOTPHUIATENLHOCTh, CTETNIEHb OKHCIICHUS,
XUMUYECKasi CBs3b, MOJIb, MOJIIpPHAs Macca, MOJISPHBIA O0O0BEM, YIJIEPOIHBIH CKEJET,
GbyHKIIMOHAIBHAS TPYMMa, pajuKal, CTPYKTypHble (opmymsl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHsl CTPYKTYpHass W TPOCTPAHCTBEHHas (Tre€OMETpUYECKasi, ONTHYECKas),
M30MEpbI, TOMOJOTUYECKUM Psifl, TOMOJOTH, YIJIEBOJOPOAbI, KUCIOPOA- W a30TCOJEpKallue
OpTraHWYECKHE COCAMHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHBIC
COCIMHEHUS; TeOpHH, 3aKOHBI (mepuoanueckuil 3akoH J[. V. MenneneeBa, Teopusi CTpOeHUs
oprannyeckux BemectB A. M. bymiepoBa, 3akOH COXpaHEHUS MacChl BEUIECTB, 3aKOH
COXpaHEHHMS U TIPEBpAICHHs] DSHEPTUM TPU XUMHYECKHX pEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHUS, JieXKalllie B OCHOBE MOHUMaHUS
NPUYMHHOCTA W CHCTEMHOCTH XUMHUYECKHX SBJICHHM, TMPEACTABICHUS O MeEXaHU3Max
XUMHUYECKHX peaklUuid, TEePpMOJMHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HX
MPOTEKaHUs, O B3aWUMHOM BJIMSIHUM aTOMOB W TPYIII aTOMOB B MOJIEKyJlaX (MHAYKTUBHBIN U
Me3oMepHbIi dddexTr, opueHTaHThl | U I poma); ¢gakronorndyeckue CBeACHHS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOIB30BAHUN BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY



U TPaKTHUECKOW JEATENbHOCTH YEJIOBEKa, OOLIMX HAayYHBIX MPHHIMIAX XHUMHUYECKOTO
IPOM3BOJICTBA (Ha MPUMEPE MPOU3BOICTBA METAHOJA, IepepabOTKU HePTH);

c(hOpMUPOBAHHOCTH YMEHHUIA: BBISBIIATD XapakTepHBIE MIPU3HAKU MOHATHH,
YCTAaHABJIMBATh UX B3aUMOCBS3b, HCIOJb30BAaTh COOTBETCTBYIOILME IOHATHS NPU ONHMCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAVUHEHUN;

c(OPMHPOBAHHOCTH YMEHHIA:

HCIIOJIb30BaTh XMMUYECKYH0 CUMBOJIMKY JUIsl COCTaBJIECHUS MOJIEKYJISAPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAMIEHHBIX M CKEJIETHBIX ) (POPMYIT OpraHUYEeCKIX BEIICCTB;

COCTABJIAITh YPABHEHUS XMMUYECKUX PEAKUI U PACKPBIBATH UX CYIIHOCTD: OKUCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEaKLUi IOCPEICTBOM COCTABIEHUS 3JIEKTPOHHOI0 OanaHca 3TUX peaKIUid,
peakuuii HMOHHOro oOOMEeHa HyTEM COCTaBJIEHUS UX IIOJHBIX U COKPALIEHHBIX HOHHBIX
YpaBHEHUU;

HU3TOTaBJIMBATb MOACIIM  MOJICKYJI OPraHHMYCCKHUX BCHICCTB I HIUIIOCTpALlUKU  HUX
XUMHYCCKOI'0 1 NPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHI: YCTAHABJINUBATh MPUHAICKHOCTh U3yYEHHBIX OPraHUYEeCKUX
BEIIICCTB IO UX COCTaBY W CTPOCHUIO K OINPENEIEHHOMY KJIacCy/TpyNIe COCIUHEHUH, 1aBaTh UM
Ha3BaHus 1o cucremarudeckoir HomeHknatype (IUPAC) u nmpuBoauTh TpUBHAIbHBIE HAa3BAHUS
JUISL  OTIENBHBIX TMPEJCTAaBUTEICH OpPraHMYECKUX BEIIECTB (ITWICH, alleTHJICH, TOIYOI,
[JIMLEPUH, STUJICHIINKONb, (eHon, QopManbaerua, amneTaabIerua, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAasl KHCJIOTa, CTE€apUHOBAs, OJICMHOBAas, IMaJTbMUTUHOBASs KHUCJIOTHI, TIUIIMH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUITUH, TUBUHUII, U30MPEH, XJIOPOTIPEH, CTUPOI U IPYTHUE);

C(i)OpMPIpOBaHHOCTB YMCHHA ONIPCACIIAATE BUI XUMHYECKOH CBS3U B OpraHU4YC€CKUux
COCAUHECHUAX (KOB&J’ICHTHaSI M MOHHAaA CBA3b, G- U M-CBA3b, BOAOPOJHAA CB$[3B);

C(bOpMPIpOBaHHOCTB YMCHUA MMPUMCHATE IIOJIOKCHHUA TCOPUU CTPOCHHUA OPraHUMYCCKUX
BeniecTB A. M. BytiepoBa st 0OBbsICHEHHs 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M
CTPOCHHUS;

c(OPMHPOBAHHOCTh  YMEHUH XapaKTepH30BaTh COCTaB, CTPOEHHUE, (u3nueckue Hu
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPECTaBUTENEH pa3InYHbIX KIACCOB OPIraHUYECKUX BEILIECTB:
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, AJKaJHECHOB, AJKHMHOB, apOMAaTHYECKUX YIJIEBOJIOPOIOB,
CIIUPTOB, AIbJIETHIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOETMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTIIEBOI0OB (MOHO-, TU- U TIOJHCAXapUI0B),
WUTIOCTPUPOBATh T'€HETUYECKYIO0 CBA3b MEXAY HHUMHU YypaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKHX PEaKLHUil ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (OpMYIT,;

C(I)OpMI/IpOBaHHOCTB YMCHUA NMOATBCPIKAATH Ha KOHKPCTHBIX IIPpUMEpPAX  XapaKTep
3aBUCUMOCTH peaKHHOHHOﬁ CIIOCOOHOCTH OpPraHu4Y€CKux COCIUHEHHUHN OT KpaTHOCTH W THIIA
KOBAJICHTHOM CBS3U (G- n TE-CBSISI/I), B3aUMHOT'O BJIUSSHUS aTOMOB U I'PYIIIT aTOMOB B MOJICKYJIAX;

c(OPMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOYHHKH YTJIEBOJOPOTHOTO  CHIPBS
(He(Th, MPUPOAHBINA Ta3, Yroib), CHOCOOBI €ro MepepadoTKH W MPAKTUYECKOE NMPUMEHEHUE
MIPOJIYKTOB MIEpepabOTKH;



c(OPMHPOBAHHOCTh BIAJCHUS CHCTEMOW 3HAaHMA O €CTECTBEHHO-HAYYHBIX METOJaxX
NO3HAaHUS — HaOJIOJEHUHN, W3MEPEHMH, MOJCIMPOBAHUM, SKCIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

C(i)OpMHpOBaHHOCTI) YMCHUA MMPUMCHATbL OCHOBHBLIC oncpanruun MBICIIATEIIEHOM
ACATCIIBHOCTH — QaHAJIM3 W CHHTC3, CpPAaBHCHHC, O606H.[CHI/IC, CUCTCMATU3alluI0, BBISABJICHUC
IMPUYIUHHO-CIICACTBCHHBIX CBsI3CH — JJIs1 U3YUYCHUA CBOMCTB B€IICCTB U XUMHNYCCKHNX peaKI_II/If/'I;

c(OPMHPOBAHHOCTb YMEHHUN: BBIABIATh B3aUMOCBA3b XUMHUUECKUX 3HAHUHN C IOHATHAMU U
NpPEICTAaBICHUSAMU JIPYTUX €CTECTBEHHO-HAYYHbBIX IIPEAMETOB s Oojiee OCO3HAHHOTO
IOHUMAaHMsl CYIIHOCTH MaTEepUalIbHOTO €IUHCTBA MHUPA, UCIOJIb30BATh CUCTEMHbIC 3HAHUS IO
OpraHMYECKON XUMHUHU AJi1 OOBSCHEHUS U NPOTHO3UPOBAHUS SBJICHUM, HMEIOLUIUX €CTECTBEHHO-

HAYYHYIO IPUPOY;

c(OpPMUPOBAHHOCTh YMEHUU: IPOBOAUTh PACYETHI MO XUMHYECKUM GopMylaM U
YPaBHEHMSIM XMMHUYECKUX pEeaKLUil C HCIOJIb30BaHMEM (PU3MUYECKUX BEIMYUH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Tbl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMYIbI BEIIECTBA 110 U3BECTHBIM MACCOBBIM JOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATH, aHATU3UPOBATh U OLICHUBATh C TMO3UIUN
9KOJIOTHYECKON Oe30MacHOCTH IOCIEACTBUS OBITOBOM W TMPOM3BOJCTBEHHOW AESITENHLHOCTU
YEJIOBEKa, CBSI3aHHOW C TepepabOTKON BEIIECTB, HCIOJb30BaTh MOJYYCHHBIC 3HAHUS IS
IOPUHSITUS TPAMOTHBIX PEIICHUN IPOOJIeM B CUTYAIUsX, CBA3aHHBIX C XUMHUEIH;

c(OPMHPOBAHHOCTh YMEHUH: CaMOCTOATENBHO IUIAHUPOBATh U MPOBOAUTH XMMUYECKHN
AKCIEPUMEHT (IIOJyYeHUE U U3yYeHHE CBOMCTB OPraHUYECKUX BEIECTB, KAUECTBEHHbIE peaKLun
YIJIEBOAOPOAOB Pa3IMYHBIX KJIACCOB M  KHUCIOPOJCOJEPKAIIMX OpPraHMYECKHX BELIECTB,
pelIeHne OHKCIEepPUMEHTAJIbHBIX 3a7ad 10 paclO3HABAaHMIO OPTraHWYECKUX BEIIECTB) C
coOyro/ieHeM TpaBuil  0e30macHOro  oOpalieHuss ¢ BeleCTBaMH M J1abOpaTOPHBIM
o0opyznoBaHueM, (QOpMyIUpOBaTh LENb HCCIEIOBaHMS, MPEACTABIATh B pa3iIudyHON ¢dopme
pE3yNIBTaThl IKCIIEPUMEHTA, aHAJIN3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

coOnroAaTh NpaBuia SKOJOTMUYECKH LeJIecoo0pa3HOro IMOBEACHHUS B ObITY M TPYJIOBOM
NeSITeIbHOCTH B LEISIX COXPAHEHHUS CBOETO 370pPOBbs, OKPY)KAIOLIEH NpUPOAHON cpensl U
JOCTH>KEHHS €€ YCTOMYMBOIO pa3BUTHS;

OCO3HaBaTh OIIACHOCTh TOKCHUYECKOI'O ,ZIeI\/’ICTBI/IH Ha JXHUBBIC OpPraHNU3MbI onpezlenéHme
OpTraHU4YCCKUX BCIICCTB, IOHNMasA CMBICII ITIOKA3aTCIIA HI[K,

AHAJIN3UPOBATH HeHeCOO6pa3HOCTB IMPUMCHCHU A OpTraHU4YCCKUX BE€IICCTB B
MMPOMBIINIJICHHOCTH U B 6LITy C TOYKHU 3pCHUA COOTHOIICHUA PUCK-TIOJIb3a;

c(OpPMUPOBAHHOCTh yYMEHHUIA: OCYIIECTBIIATh IIEJICHAMPABICHHBIA MMOUCK XHUMHUYECKON
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelcTBa
MaccoBoil umHGopMmaruu, WHTEpHET W JApyrue), KPUTHYECKH aHATU3UPOBATH XMMHYECKYIO
nHpopmaruto, nepepadbarpiBaTh €€ M MCIOJIb30BaTh B COOTBETCTBUU C TIOCTABIICHHOW Y4eOHOU
3aJa4eil.



11 KUIIACC

[IpenmeTrHble pe3ynbTaThl oOcBoeHUs Kypca «OOmiass U HeopraHuyeckas XHUMHsD)
OTpaXkaroT:

c(OPMHPOBAHHOCTD MPEJICTABICHUI: O MaTepPHAIHLHOM E€IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
U TI03HABa€MOCTHU SIBICHUI MPUPOIbI, O MECTE U 3HAYCHHH XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e€ poji B 00ECIEYeHUH YCTOWYMBOTO PAa3BHUTHUS, B PELICHUHU MPOOJIEM IKOJOTHUECKOM,
SHEPreTUYecKOM W TMUIIEBOM Oe30MacHOCTH, B Pa3BUTHM MEIUIUHBL, CO3JAHMM HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHHMKOB  OHEpruM, B  OOECIEYEHUH  paIMOHAIHLHOTO
MPUPOIONOIL30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyJIbTYpbl UeJIOBEKa, a TAKKe
HKOJIOTHYECKH 00OOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 370POBBIO U IIPUPOIHOM CPEIe;

BJIAJICHUE CHCTEMOM XMMHYECKUX 3HAHUH, KOTOpAas BKIIOYAET: OCHOBOIOJIArArOUIUe
MOHATHUS — XUMHYECKHUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, 3JIEKTPOHHAs: 000J10YKa aToMa, S-
, p-, d-aroMHBIC OpOMTAIM, OCHOBHOEC M BO30YXJEHHOE COCTOSHHUS aTOMa, THOpHIU3AIUs
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJa, BaJeHTHOCTb, AJIEKTPOOTPHUIATEIHHOCTh, CTENEHBb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTaJUIMYECKasi pemérka, XUMUYECKas peakiusi, pacTBOP, SJIEKTPOJUTHI, HEIIEKTPOJHUTHI,
ANEKTPOJIUTUYECKAs ~ JUCCOLMAIINS, CTENEeHb JAUCCOLMAIMM, BOJOPOJHBIA  IOKA3aTelb,
OKHCIIUTEb, BOCCTAHOBUTEIb, TEIUIOBON A(()EKT XUMHUECKOW peaKIMK, CKOPOCTh XUMHUUYECKOU
peakiunuu, XHUMHUYCCKOC PAaBHOBCCHEC, TCOPUM U 3aKOHBI (Teopm[ 3JICKTpOJII/ITI/I‘IeCKOI71
aucconuanuu, nepuoanyeckuit 3akon J[.M. MeHneneeBa, 3aKOH COXpaHEHHUsI MacChl BEILECTB,
3aKOH COXpPAaHCHUS M NPCBpalICHUA SHEPTHU IPU XUMHUUYCCKUX PCAKIHAX, 3dKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MAaCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHUH,
MHPOBO33PCHUYCCKHUEC 3HAHUA, JIC)KANIMEC B OCHOBC IMOHUMAHHA NPUYIUHHOCTU W CHCTCMHOCTH
XUMUYECKHUX SIBJIICHHUM; COBPEMEHHBIE MPEACTABICHUS O CTPOCHHUM BEIIECTBA HA ATOMHOM,
HOHHO-MOJICKYJIAPHOM HW  HAAMOJICKYJIPHOM  YPOBHAX, TMNPEACTABICHHA O MCXaHU3Max
XUMHYECKUX peaxuuid, TEPMOJAMHAMUYECKUX
N KMHCTHUYCCKUX 3aKOHOMCPHOCTAX UX IMPOTCKAHUA, O XUMHYECCKOM PAaBHOBCCHUH, paCTBOpPAX U
JTUCTIEPCHBIX CHUCTeMax; (DaKTOJIOTMYECKHE CBEIEHUS O CBOMCTBaX, COCTaBe, MOJYYCHUHU U
0€30MacHOM HCIOJIb30BAaHUM BaKHEHIIMX HEOPTaHWYECKUX BELIECTB B OBITY U MPaKTUUYECKOM
JACATCIIbHOCTH YCJIOBCKaA, 06HIPIX HAaYYHBIX NPpUHOUIIAX XUMHUYCCKOI'O IMMPOMU3BOACTBA,

c(hOpMHUPOBAHHOCTh YMEHUN: BBISIBIISTh XapaKTEpHbIE MIPU3HAKU
MOHATUM, YCTAHABIIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIME IIOHATHS  IIpU
ONMCAaHUU HEOPTaHWYECKUX BEUIECTB U UX NPEBPALICHUN;

c(hOpMUPOBAHHOCTh YMEHUS MUCIIOIH30BATh XMUMHUYECKYIO0 CHMBOJIUKY ISl COCTaBJICHUS
dbopMyn BeHIECTB W ypaBHEHUH XHUMHUYECKUX PEAKIUi, CHUCTEMATHUECKYI0 HOMEHKIATypy
(IUPAC) u TpuBHagbHble Ha3BaHUSI OTJEITHHBIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUS ONPEAEIATh BAJICHTHOCTh U CTENIEHb OKUCICHUS XUMHUYECKUX
AIIEMEHTOB B COEAMHEHMSX, BHJI XUMHUYECKOW CBSI3U (KOBaJIeHTHasl, MOHHasA, MeTajlInyeckKas,
BOJOPOJHAs ), TUIl KPUCTAUINYECKON PEIIETKH KOHKPETHOT'O BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHUS OOBSACHATH 3aBHUCHUMOCTh CBOWCTB BEIIECTB OT BHJA
XUMHUYECKOW CBSI3W W THUMA KPUCTAUTMYECKOW PEmETKH, OOMEHHBIN M JTOHOPHO-aKIENTOPHBII
MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOW CBA3H;



c(OPMHPOBAHHOCTh YMEHHH: KIacCU(UIIUPOBATh: HEOPraHMYECKHE BEIIeCTBA IO UX
COCTaBY, XMMHMUYECKHUE pEaKLUU IO PA3IUYHBIM NPU3HAKAM (YUCILy M COCTAaBY pEarupyrolux
BEIIECTB, TEIUIOBOMY J(P(PEKTy peakuuu, H3MEHEHHIO CTENEHEW OKHUCIEHHsS 3JIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTalu3aTopa W JpPYrue); CaMOCTOATEIBbHO BHIOMPATh OCHOBAHUS H
KPUTEPHHU U1 KJIacCU(UKALMHN N3Y4aeMbIX BELIECTB U XUMUUECKUX PEAKIIUMI;

Cc(OPMHPOBAHHOCTh  YMEHHMS PACKpBIBaTh  CMBICI ~ Iepuoauyeckoro  3akonHa [l
W. MenneneeBa ¥ JEMOHCTPUPOBATh €ro CHCTEMATU3HUPYIOUIYIO, OOBSACHUTENBHYIO U
IPOTHOCTUYECKYIO (PYHKILINY;

c(OPMHPOBAHHOCTb YMEHHH: XapaKTepH30BaATh JIEKTPOHHOE CTPOECHHUE aTOMOB U MOHOB
XUMUYECKUX  DJJIEMEHTOB  IIEpBOro—4eTBEPTOro  nepuonoB  Ilepuoandeckoil  cUCTEMBI
J.M. MenneneeBa, WHCIONb3ysd IOHATHS «IHEPIeTUYECKUE YPOBHM», «IHEPreTHUYECKUE
HOJYPOBHUY», «S-, P-, d-aTOMHBIC OpOHMTaIN», «OCHOBHOEC W BO30YXIEHHOE DHEPreTUYCCKHUEC
COCTOSIHUSL aTOMay; OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHsI CBOMCTB XMMUYECKUX 3JIEMEHTOB U
UX coeauHeHud no nepuojgam u rpynnam Ilepmonmyeckon cucremsr [[. . Menneneesa,
BAJICHTHBIE BO3MO>KHOCTH aTOMOB JIEMEHTOB Ha OCHOBE CTPOCHMSI UX 3JIEKTPOHHBIX 000JI0UEK;

c(hOpMUPOBAHHOCTh ~ YMEHUU: XapaKTepu30BaTh (OMHUCHIBaTh) OOIIME XUMHUYECKUE
CBOMCTBA BEIIECTB PAa3JUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T€HETUYECKOM CBSI3U
MEXy HEOPTraHUUYECKIUMU BEIIECTBAMHU C IIOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
pEaKI;

c(hOpPMUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEaKIyii TOCPEACTBOM COCTABIICHHS AIIEKTPOHHOTO OallaHCa 3TUX PEaKUUi; peakuuié MOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX TMOJHBIX M COKPalIEHHBIX HOHHBIX YpaBHEHHH; peaxiuit
TUAPOJIN3a; PEeaklnil KOMIUIEKCOOOpa3oBaHUs (HAa TPUMEPE TUIAPOKCOKOMIUIEKCOB ITMHKA W
ATIOMUHMUS);

c(OpPMUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKAaHUS XUMHYECKHX
peakuuii ¢ Y4YETOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTEpP H3MEHEHUS CKOPOCTH
XUMHUYECKON PEakiMu B 3aBUCHMOCTU OT Pa3IHUYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIIECHUs
XUMUYECKOTO PAaBHOBECHUS 10| BJIUSHUEM BHEIIHUX Bo3nercTBuit (puniun Jle [arense);

C(i)OpMPIpOBaHHOCTB YMCHUA XapaKTCPU30BaATh XUMHWYCCKUC PCAKIHU, JICKAIIUC B OCHOBC
MPOMBIINIJICHHOI'O  TTOJTYYCHHA CCpHOfI KHUCJIOThI, aMMMHaKa, O6HII/IC HAaYYHBIC MPHUHIMUIIbI
XUMHYCCKUX TIPOU3BOJCTB; LICJ'ICCOO6pa3HOCTB IMPUMCHCHUA HCOPTAaHUYCCKUX BCIICCTB B
IMPOMBIIIJICHHOCTH U B 6I)ITy C TOYKHU 3pCHUA COOTHOIICHHA PUCK-IIOJIb3a,

c(hOpMUPOBAHHOCTD BJIAJICHUSI CUCTEMOM 3HAHWUN O METOJaX HAYYHOTO TTO3HAHUS SBJICHUN
OpUpoAbl — HAOMIOJEHHE, U3MEpPEHHe, MOJACIUPOBAHUE, OKCICPUMEHT (peanbHbli U
MBICJICHHBIN), WCIIOJIB3YEMBIX B E€CTECTBEHHBIX HAyKaxX, YMEHHS MPUMEHATH 3TU 3HAHUS TPHU
OKCIIEPUMEHTAIbHOM WCCIEAOBAHUN BEIIECTB M Ui OOBSCHEHHS XHUMHUYECKUX SIBICHUH,
MMEIOIIUX MECTO B MPHUPOJIE, TPAKTUUECKON EATEIIbHOCTH YE€JIOBEKA U B TIOBCETHEBHOM KU3HU;

C(I)OpMI/IpOBaHHOCTB YMCHUA BBIABJIATL B3aUMOCBA3b XUMHWYCCKUX 3HAHUM C MOHSATHSIMH U
MNpEaACTAaBICHUAMU APYTUX CCTCCTBCHHO-HAYYHBIX MPEAMCTOB  JJIA 0oysiee 0CO3HAHHOTIO
MMOHUMAaHHA MaTCPUAJIbHOTO €AUHCTBA MHPA,

c(OPMHPOBAHHOCTh YMEHHUS IPOBOJIUTH PACUETHI: C UCIOIB30BAHUEM MOHATUH «MaccoBas
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAsI KOHIIEHTPAIU»; MAacChl BELIECTBA WM 00bEMA raza
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIH 00bEMY OHOTO U3 YYAaCTBYIOIIUX B PEAKLIUU
BEIIECTB; TEIUIOBOTO 3(peKTa peaklnu; 3Ha4eHHs BOJOPOIHOrO MOKa3aTelss pPaCTBOPOB KUCIOT



U TIEeNIoYel C W3BECTHOH CTENEHBI0 JUCCOIMAINH, MacChl (00bEMa, KOIMYECTBA BEIIECTBA)
IPOAYKTa PEAKLMH, €CJIM OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHJIE PACTBOpA C ONPEAECIEHHOMN
MacCoOBOHM JI0JIel pacTBOPEHHOTO BEIIECTBA WM JIaHO B H30BITKE (MMEET MPUMECH); IOJHU
BBIXO/1a TPOJYKTA peakluu; OObEMHBIX OTHOLLIEHU ra30B;

c(OPMUPOBAHHOCTh YMCHHI: CAMOCTOSTEILHO IUIAHUPOBATh M MPOBOJUTH XUMUYCCKUI
IKCIEPUMEHT (IIPOBEACHUE PEAKIM HOHHOTO 00OMEHa, IMOATBEPIKACHNE KaYeCTBEHHOTO COCTaBa
HEOPraHMYECKUX BEUIECTB, ONMPEACICHUE CPEIbl PACTBOPOB BEIIECTB C MTOMOIIBIO HHIUKATOPOB,
U3y4eHHE BIUSHHUS PA3IMYHBIX (HAKTOPOB HAa CKOPOCTh XHMHUYECKOH pEaKIUH, PEIICHHE
AKCIIEPUMEHTABHBIX 3a/1a4 1Mo TemaM «Mertamib» U «HemeTtamnsl»y) ¢ COONIOICHUEM TPaBHI
Oe3omacHOTO OOpalleHuss ¢ BEIIeCTBAaMU M JabOpaTOpHBIM 000pyaOBaHHEM, (HOPMYIHUPOBATH
[eNb HWCCICNOBAHUS, TMPEACTABIATh B pPa3IMYHOM (opme pe3yabTaThl dIKCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATH UX JJOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHHIL: COOII0OIaTh MPaBUJIa MOJIb30BAHUS XUMHUECKON MOCYAOH U
nabopatopHBEIM 000pyIOBaHUEM, OOpAIIeHUs C BEIIECTBAMU B COOTBETCTBUHM C WHCTPYKIUSIMU
10 BBINOJHCHUIO JIA0OPATOPHBIX XHWMHUYECKHX OIIBITOB, SKOJIOTHYECKH IeJIecO00pa3HOro
MOBEJCHUSI B OBITY M TPYIAOBOM HEATEIBHOCTH B IEJISIX COXPAHEHHS CBOETO 3/J0POBbBS,
OKpYy Karoleu MPUPOJTHOMN cpelibl u JOCTUKEHUS eé YCTOMYHUBOIO
pa3BHUTHS, OCO3HABATh OMMACHOCTh ~ TOKCHMYECKOIO  JICWCTBUS  HA  JKUBBIE  OpPraHU3Mbl
onpeAe€HHbIX HEOPraHUUYECKUX BEIIECTB, TOHUMas cMbIci nokazarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHHU: OCYIIECTBIISATH IICJICHAMPABICHHBIA TMOUCK XUMUYECKOU
uH(pOpMallMi B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoil wuwH(popmaruu, HHTEpHET ©W Apyrue), KPUTHYCCKH aHAIM3UPOBATH XMMHYCCKYIO
uH(popMallrio, epepadaThiBaTh €€ U UCIOIB30BaTh B COOTBETCTBUU C MOCTaBIECHHOW y4eOHOM
3a/1a4uen.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HarnMeHOBaHue pa3ziesioB ¥ TEM IPOrpaMMbl KosinyecTBo 4acoB JnekTpoHHbIE ([UPOBLIE)
n/m Bcero| KouTposbHble | [IpakThdeckue obpasoBaTe/ibHbIe pecypehbl
paboThI paboThI
Pasgen 1. TeopeTuyeckre OCHOBBI OpraHU4YeCKON XUMHUHU
1.1 |lIlpeaMeT opraHH4YeCcKOW XUMHUH. Teopus CTPOEHUs 8 bu6saunoTteka [JOK
opraHuyeckux coeguHeHuu A. M. BytiepoBa https://m.edsoo.ru/d69df650
HToro no pasgeny 8
Pasaen 2. Yriiesoaopo/nbl
2.1 |llpepgenbHble yriaeBoA0pPO/bl — aJIKaHBbI, 5 bubaunorteka LIOK
U KJIOAJIKAHbI https://m.edsoo.ru/d69df650
2.2 |HempepenbHble yri1eBOAOPO/bI: aJIKEHDI, aJIKaJiueHbl, | 14 1 bubauoTteka LHIOK
aJIKUHbI https://m.edsoo.ru/d69df650
2.3 |ApomaTHueckue yrjaeBoJ0poAabl (apeHbl) 8 bubauoTteka LJOK
https://m.edsoo.ru/d69df650
2.4 |llpupojHble UCTOYHUKH YIIE€BOLOPOLOB U UX 4 bu6siunoTeka [JOK
nepepaboTka https://m.edsoo.ru/d69df650
2.5 |TasmorennpousBojHbIE YIJIEBOAOPOJOB 4 1 bubaunoreka LIOK
https://m.edsoo.ru/d69df650
UToro no paspeny 35
Paszpgen 3. Kuciopoacoaep:xkamue opranHmyecKue coeJuHeHus
3.1 |CoupTtsel ®eHon 11 1 BbubauoTteka LIOK
https://m.edsoo.ru/d69df650
3.2 |Kapb6oHuJibHbIE COeJUHEHMS: aJIbJIETU/Ibl U KETOHBI. 21 1 bubauoTteka LIOK
Kap6oHoBbie kuci0Thl. Cii0xkHbIe 3QUpbI. 2KHPDI https://m.edsoo.ru/d69df650
3.3 |YruieBojbl 9 1 bubauoTteka LIOK
https://m.edsoo.ru/d69df650
Hroro no pasgeny 41
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Ne HavnMeHOBaHMe pa3ziesioB ¥ TEM IPOrpaMMbl KosinyecTBOo 4acoB JnekTpoHHbIE (UPOBLIE)
n/m Bcero| KouTposbHble | [IpakThyeckue obpasoBaTe/ibHbIe pecypehbl
paboThI paboThI
Pasgen 4. A3oTcoaep:Kauiye opraHu4ecKye coeuHeHus
4.1 |AMuHBI. AMUHOKHCJIOTHI. besku 12 1 bubsunoTteka [JOK
https://m.edsoo.ru/d69df650
HToro no pasgeny 12
Pa3zpe1 5. BbicOkOMoOJIeKyJ/IIpHbIe COeJUHEHUS
5.1 |BbicokOMoOJIEKYJISIpHBIE COeJUHEHUS 6 bubauoTteka LJOK
https://m.edsoo.ru/d69df650
HToro no pasgeny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3
11 KUIIACC
Ne HavMmeHoBaHUe pa3zesioB U TeM IPOrpaMMbl KosinuectBo 4yacoB JdJieKTpoHHbIE (LUPPOBLIE)
n/m Bcero| KouTposbHble | IIpakTHyeckue oGpasoBaTesbHbIe pecypChbl
paboThl paboThI
Paszpgen 1. TeopeTnyecKue OCHOBbI XUMHUM
1.1 |CtpoeHnue aToMa. [lepuogniecknii 3aK0OH U 9 BbubauoTteka LIOK
[leproguyeckas cucTeMa XMUMHA4eCKUX 3J1eMeHTOB /. https://m.edsoo.ru/2dd57f24
H. MengeneeBa
1.2 |CtpoeHue BelecTBa. MHOroo6pasue BellecTB 11 1 bubaunoTteka LHIOK
https://m.edsoo.ru/2dd57f24
1.3 [XuMuYecKue peaKkLuu 19 1 Bub6anoTeka [IJOK
https://m.edsoo.ru/2dd57f24
HToro no pasgeny 39
Paszpes 2. Heoprannyeckasa Xumusa
2.1 |HemeTaninbl 31 1 bubauoTteka HIOK

https://m.edsoo.ru/2dd57f24
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Ne HarnMeHOBaHue pa3ziesioB ¥ TEM IPOrpaMMbl KosinyecTBo 4acoB JdyiekTpoHHbIE (UPPOBLIE)
n/m Bcero| KouTposbHble | IIpakTHyeckue 00pasoBaTe/bHbIe Pecypehl
paboThI paboThI
2.2 |MeTanasbl 23 1 2 bubsaunoTteka [JOK
https://m.edsoo.ru/2dd57f24
HToro no pasgeny 54
Pasaeu 3. XMMUA U )KU3Hb
3.1 [MeTo/ bl T0O3HAHUS B XUMUU. XUMHUS U XKU3Hb 9 bubauoTteka LHIOK
https://m.edsoo.ru/2dd57f24
HToro no pasgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KoJsinyecTBO 4acoB Jata JJIeKTpOHHbIE IUPPOBbIE
n/m Bcero| KoutposbHbie | [lpaktuyeckue | H3YI€HA obpa3oBaTesIbHbIE PECYPCHI
paboThI paboThl
1 |l[lpegMeT ¥ 3HaYeHHE OPraHUYECKOM XUMUH, 1 bu6siunoTeka [JOK
npeJjicTaBjeHue 0 MHOTO0Opa3uu https://m.edsoo.ru/3686e6f5
OpraHUYeCcKHX COeJMUHEHU I
2 |JJIEKTpOHHOE CTpOEHMe aToMa yrJjepoja 1 BbubauoTteka LIOK
(ocHOBHOE ¥ BO3OYX/IEHHOE COCTOSIHUSA ). https://m.edsoo.ru/0ce6fd4c
BasieHTHbIEe BO3MOXXHOCTU aTOMa yrJjiepo/a
3 |XuMHUYecKas CBSI3b B OpTaHUYeCKUX 1 bu6siunoTeka [JOK
coe/JUHeHUsIX. MexaHM3MbI 06pa30BaHUs https://m.edsoo.ru/8d39f5c8
KOBaJIEHTHOM CBSI3U, CIOCOOBI pa3pbiBa CBsA3EH
4 |Teopus cTpoeHUA OPraHUYECKUX COEITUHEHUN 1 BubauoTteka LLOK
A. M. BytnepoBa https://m.edsoo.ru/9e595ch8
5 |Buzbl U30MepUu: CTPYKTYpHas, 1 BubauoTteka LLOK

NPOCTPAHCTBEHHAs. JJIeKTPOHHbIe 3 (EeKThI B
MOJIEKYJIaX OPraHUYeCKUX COeITMUHEHU N

https://m.edsoo.ru/b0e61661
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dbopMyJ1a, HOMEHKJIATYPa, 3JIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY L.

Ne Tema ypoka KosinyecTBO 4acoB Jara JyieKTpOoHHbIE [UPPOBbIE
n/n Bcero| KonTponbbie | [TpakTiueckue | H3Y1€HHA o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
6 |IlpeacraBaeHue o KiacCuPUKALUU U 1 bubsaunoTteka [JOK
cucteMaTtuiyeckass HomeHkiatypa (IUPAC) https://m.edsoo.ru/c212dd21
OpraHHW4YecKHuX BelleCcTB
7 |Knaccudukanus peakuil B opraHu4yecKon 1 bubaunoTteka LJOK
XUMUH https://m.edsoo.ru/ba5706aa
8 |CuctemaTu3alua U 06006lIeHUe 3HAHUH IO 1 bubaunorteka LHIOK
TeMe https://m.edsoo.ru/87a37cab
9 | AnKaHbI: TOMOJIOTUYECKHUU psiJl, 061as 1 bubaunoreka LIOK
dopMyJia, HOMEHK/IATypa U U30MepHu4, https://m.edsoo.ru/25a14636
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE
MOJIEKYJI
10 |dPusuyeckue U XUMHYECKHE CBOMCTBA aJiKaHOB| 1 bubaunorteka LHIOK
https://m.edsoo.ru/3137711c
11 [HaxoxzaeHue ajikaHOB B nmpupo/ie. Cnoco6nl 1 bu6siunoTeka [JOK
NOJIyYeHUs U IPUMeHEeHHEe aJIKaHOB https://m.edsoo.ru/259b0a5b
12 |LukoankaHbl: 061as ¢opmyna, 1 bu6siunoTeka [JOK
HOMEHKJIaTypa U U30MepPUsi, 0COGEHHOCTHU https://m.edsoo.ru/156730d2
CTPOEHUSI U XUMUYECKUX CBOUCTB, CIOCOOBI
NoJIy4YeHUs U IpUMeHeHHe
13 |PemeHue pacyéTHBIX 3a/ja4 Ha onlpe/iesieHUe 1 bu6siunoTeka [JOK
MOJIEKYJISIPHOU pOPMYJIbl OPraHUYECKOTO https://m.edsoo.ru/bf84d8eb
BelllecTBa M0 MAaCcCOBBIM J[0JISIM aTOMOB
3JIEMEHTOB, BXO/SIIUX B €T0 COCTaB.
CucreMaTusalnus 1 06001eHHe 3HAaHUH 10
TeMe
14 |AnKeHbI: TOMOJIOTHUYECKUU psj, ob1as 1 Bu6anoTeka [JOK

https://m.edsoo.ru/273b0ale
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Ne Tema ypoka KosinyecTBO 4acoB Jara JyieKTpOoHHbIE [UPPOBbIE

n/n Bcero| KonTponbbie | [TpakTiueckue | H3Y1€HHA o6pa3oBaTesIbHbIE PECYPChI

paboThI paboThI
CTpyKTypHas U LUC-TPaHC-U30MepHs aJIKEHOB

15 |®dusndyeckue U XUMHYECKHE CBOMCTBA 1 bubsunoTteka [JOK
askeHOB. [[paBuio MapKOBHUMKOBA https://m.edsoo.ru/21069ccd

16 [Cnoco6bl MoJiyyeHHs U IPUMEHEHHME aJIKEHOB 1 bu6saunoTteka [JOK

https://m.edsoo.ru/665dc058

17 |llpakTuueckas pabota N2 1 mo Teme 1 1 bu6saunoTeka [JOK
"[loslyyeHre 3THUJIeHA U U3yUYEHUE eT0 https://m.edsoo.ru/0941eed8
CBOUCTB"

18 |PelieHue pacyéTHBIX 33/1a4 Ha ONpeJesieHrne 1 bubaunoTteka LIOK
MOJIEKYJIIPHOU GOpPMYJibl OpraHHUYECKOTr 0 https://m.edsoo.ru/e9ea9921
BelleCcTBa

19 |AnkaaveHbl: CONPSXKEHHbIE, U30JIMPOBAHHbIE, 1 bubaunoreka LIOK
KyMyJinpoBaHHble. 0COGEHHOCTH https://m.edsoo.ru/04298c0a
3JIEKTPOHHOTO CTPOEHUS

20 |XvMHUYeCKHe CBOMCTBA CONPSIXKEHHbBIX JJUEHOB 1 bubaunorteka LHIOK

https://m.edsoo.ru/e561253d

21 |Cnoco6bl oJly4yeHWs ¥ IpUMeHeHUe 1 Bubsinoreka LJOK
aJIKaZIMeHOB https://m.edsoo.ru/1aa81660

22 |AJIKWHBI: TOMOJIOTUYECKUH PsJ, 0611as 1 Bubsinoreka LJOK
dopmysia, HOMEHKJIATypa, 3JIEKTPOHHOE U https://m.edsoo.ru/68b6cc4c
NPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYI,
dusnyeckre CBOMCTBA

23 [XuMHUYeCcKHe CBOMCTBA aJIKUHOB 1 bubauoTteka LIOK

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

24 |KadecTBeHHbIe peaKliu Ha TPOMHYIO CBA3b 1 bu6sunoTteka [JOK

https://m.edsoo.ru/7b1c48da

25 |Cnoco6bl oJiy4yeHrs ¥ IpUMeHEeHUe aJIKUHOB 1 Bu6anoteka LJOK
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Ne Tema ypoka KosinyecTBO 4acoB Jara JyieKTpOoHHbIE [UPPOBbIE
n/n Bcero| KonTponbbie | [TpakTiueckue | H3Y1€HHA obpa3oBaTesIbHbIE PECYPCHI
paboThI paboThI
https://m.edsoo.ru/a6f9alea
26 |Pelienuve 3a/1a4: pacyéThbl 10 YpPaBHEHHUIO 1 bu6saunoTteka [JOK
XMMHYECKOU peaKuu https://m.edsoo.ru/5db8e526
27 |CucreMaTu3anusa ¥ 0600I1IeHHE 3HAHUH I10 1
TeMe
28 |ApeHbl: TOMOJIOTUYECKUU psf, 0011as 1 bu6saunoTeka [JOK
dopmysa, HOMeHK/aTypa. JJIEKTPOHHOE U https://m.edsoo.ru/a92a7094
NPOCTPaHCTBEHHOE CTPOEHUE MOJIEKYI
6eH30J1a ¥ TOJIy0J1a, UX GU3NYECKHEe CBOMCTBA
29 |XuMHUYeCKHe CBOMCTBA apeHOB: peaKIu1 1 bu6saunoTteka [JOK
3aMelleHUs https://m.edsoo.ru/a44alae4
30 |XuMHUYeCKHe CBOMCTBA apeHOB: peaKIu1 1 bu6saunoTeka [JOK
IpUCOeJMHEHUS], OKUC/IeHHe TOMOJIOTOB https://m.edsoo.ru/a44alae4
6eH30s1a
31 |Oco6eHHOCTH XMMUYECKUX CBOMCTB CTUPOJIA 1 Bu6auoTeka LJOK
https://m.edsoo.ru/d5018a54
32 |PeleHue pacy€éTHBIX 33/1a4 Ha ONpejie/ieHHEe 1 bu6siunoTeka [JOK
MOJIEKYJISIPHOU pOPMYJIbl OPraHUYECKOTO https://m.edsoo.ru/53461a2c
BelllecTBa
33 |Cnoco6bl MoJiy4yeHWs ¥ IPUMeEHEHNEe apEHOB 1 Bu6auoTeka [JOK
https://m.edsoo.ru/6f717d09
34 |TeHeTHUuyecKasi CBSI3b MEX/1y pa3/IMYHbIMU 1
KJlaccaMU yTJ1eBOJ0pO/I0B
35 |Pac4yéThl N0 ypaBHEHUSAM XMMUYECKUX 1
peakuui. CucteMaTusanus U 0606111eHUE
3HAaHUH 10 TEME
36 |l[Ipupoansbiii ras. [lonyTHbie HePTSAHbIE ra3bl 1
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Ne Tema ypoka KosinyecTBO 4acoB Jara JyieKTpOoHHbIE [UPPOBbIE
n/n Bcero| KonTponbbie | [TpakTiueckue | H3Y1€HHA o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
37 |KameHHbIH yroJyib U NPOAYKTHI €r0 1 bu6saunoTteka [JOK
nepepaboTKU https://m.edsoo.ru/69b3398b
38 |HedTb ¥ criocobbl €€ nepepaboTKH. 1 bu6bsuoTteka [JOK
[IpuMeHeHUe NPOAYKTOB NepepaboTKU HePTH https://m.edsoo.ru/21f9de78
39 |[l'eneTnuyeckas CBA3b MEX/y pa3/JIMYHbIMU 1
KJIacCaMHU yTJIeBOJIOPO/IOB
40 |lFanoreHonpoX3BOJHbBIE YIJIEBOAOPO/I0B: 1 bubaunorteka LHIOK
3JIEKTPOHHOE CTPOEHHUE; peaKIiMU 3aMellleHUs https://m.edsoo.ru/82b4d759
rajoreHa
41 |/ledicTBUe lLe1049€el Ha raJloreHIPOU3BO/IHbIE. 1
B3aumojeiicTBue JUrajoreHajJKaHOB C
MarHveM U LIUHKOM
42 |CucremaTusanusi ¥ 06001eHre 3HaHUH 110 1 bubauoTteka LHIOK
paszeny "YriaeBogopo/bl” https://m.edsoo.ru/20e89f22
43 |KoHTposibHas paboTa o TeMe 1 1 BubauoTeka LIOK
"YraeBogopoanr" https://m.edsoo.ru/95c9e298
44 |IlpenesibHblE OHOATOMHbBIE CIIUPTHI: 1 bu6siunoTeka [JOK
roMOJIOTUYECKUU psafj, ob1asa ¢opmya, https://m.edsoo.ru/df04c5cd
CTPOEHHE MOJIEKYJI, UBOMEPHS, HOMEHKJIATYypa,
k1accupukanus, Guandeckre CBOMCTBA
45 |XuMHYecKHe CBOMCTBA Npe/e/bHbIX 1 bubaunoTteka LIOK
OJJHOATOMHBIX CIUPTOB https://m.edsoo.ru/26ee34fe
46 |Cnoco6bl NoJIyYeHUsI U IPUMEHEeHHe 1 Bu6snoreka LJOK
OJJHOATOMHBIX CIIUPTOB https://m.edsoo.ru/484100000000000
47 |IlpocTble 3pupbl: HOMEHKJIATypa U U30MepHus, 1 Bu6sinoreka LJOK

0COOEHHOCTH PU3UYECKUX U XUMHUUECKUX
CBOICTB

https://m.edsoo.ru/c2c788b2
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Ne Tema ypoka KosinyecTBO 4acoB Jara JyieKTpOoHHbIE [UPPOBbIE
n/n Bcero| KonTponbbie | [TpakTiueckue | H3Y1€HHA o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
48 |MHoOroaToMHble CIIUPThI: 3ITUJIEHTJIMKOJIb U 1 bu6saunoTteka [JOK
TJIMIEepUH, UX PU3NUECKHE U XUMUYECKUe https://m.edsoo.ru/ee4d84aa
CBOMCTBA
49 |Cnoco6bl oJly4eHUs1 U IpUMeHeHue 1 bubaunoTteka LJOK
MHOTr'0aTOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d
50 |[®eHos: cTpoeHHE MOJIEKYJIbI, GU3UYECKUE 1 Bub6anoTeka LIOK
cBoMcTBa. TOKCMYHOCTB dpeHo1a https://m.edsoo.ru/2ce726f8
51 |XumMuyeckue cBoicTBa ¢peHoa 1 bu6saunoTeka [JOK
https://m.edsoo.ru/037ca5f9
52 |Cnocobbl mosiy4eHUs1 U MIpUMeHeHHe PpeHoJia 1 bu6saunoTteka [JOK
https://m.edsoo.ru/c77ddf4c
53 |IlpakTuueckas pabota N2 2. PemieHue 1 1 bu6saunoTeka [JOK
3KCIepUMeHTa/IbHbIX 3a/ja4 10 TeMe "CIUPTHI https://m.edsoo.ru/fd0ced09
y GeHosbl"
54 |CucreMaTtu3alnus U 006001eHHe 3HAHUH 110 1 bubaunorteka LHIOK
TeMe https://m.edsoo.ru/1810cb9b
55 |Anbgeru/ibl U KETOHBI: 3JIEKTPOHHOE CTpoeHue| 1 Bubsinoreka LJOK
KapOOHWJIBHOM I'PyNIbl; TOMOJIOTHUYECKUE https://m.edsoo.ru/b139beaa
ps/ibl, 06112 Gopmysia, U3o0Mepus U
HOMEHKJIaTypa
56 |Anbaeru/ibl U KeTOHbI: pU3UYECKUe CBOUCTRBA; 1 Bu6auoTeka [JOK
peakLuy NpucoeJUHEHUS https://m.edsoo.ru/c887425c
57 |Peakuuu OKMCJIEHUS U Ka4eCTBEHHbIE 1 bubauoTteka LIOK
peakIuu ajJibieTu/I0B U KETOHOB https://m.edsoo.ru/a393baa9
58 |Cnoco6bl osiy4yeHus aib/leTU/I0B U KETOHOB 1 bubauoTteka HIOK
https://m.edsoo.ru/520d1c51
59 |0aHOOCHOBHbBIE NIpe/ie/ibHbIe KApOOHOBBIE 1 bu6sunoTteka [JOK
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Ne Tema ypoka KosinyecTBO 4acoB Jara JyieKTpOoHHbIE [UPPOBbIE
n/n Bcero| KonTponbbie | [TpakTiueckue | H3Y1€HHA o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
KHCJIOTBI, 0COOEHHOCTHY CTPOEHUS UX MOJIEKYJI https://m.edsoo.ru/fecOb113
60 |M3oMepuss U HOMEHKJIaTypa KapOOHOBbIX 1 bu6saunoTteka [JOK
KHCJIOT, UX PU3HUUeCKUe CBOMCTBA https://m.edsoo.ru/700cc87b
61 |XUMHUYeCKHEe CBOMCTBA NpeJebHbIX 1 bubsunoTteka [JOK
OZJHOOCHOBHBIX KAPOOHOBBIX KUCJIOT https://m.edsoo.ru/40e6e0e9
62 |Oco6eHHOCTU CBOMCTB MYPaBbUHOU KUCJIOTHI. 1 Bubsnoreka LJOK
MHoroo6pasre KapOOHOBBIX KUCJIOT https://m.edsoo.ru/bb31be71
63 |0cob6eHHOCTH CBOMCTB: Helpe/leJIbHbIX U 1 bu6saunoTeka [JOK
apoMaTU4eCKUX KapOOHOBBIX, IUKAaPOOHOBBIX, https://m.edsoo.ru/83a08773
TU/IPOKCUKApPOOHOBBIX KHUCJIOT.
[IpeacTaBrUTENN BBICIIMX KAPOOHOBBIX KUCJIOT
64 |IloHATHE 0 NPOM3BOAHBIX KAPOOHOBBIX KUCAOT | 1 bu6saunoTeka [JOK
https://m.edsoo.ru/0d162d9d
65 |Cnoco0Obl oJly4yeHHs ¥ IpUMeHeHUe 1 Bubsnoreka LJOK
KapOOHOBBIX KUCJOT https://m.edsoo.ru/7c065c9d
66 |CyoXxHble 3QUPBI: TOMOJIOTUYECKUHN P/, 1 Bu6auoTeka [JOK
o61as popmMyJia, MI30MeEPUS U HOMEHKJIaTypa https://m.edsoo.ru/adfffe6d
67 |Pusuyeckre U XUMHUYeCKHUE CBOMCTBA 3QUPOB 1 BbubauoTteka LIOK
https://m.edsoo.ru/ad6b94b2
68 |PemeHnuve pacy€THBIX 3a/iay4: 110 YpaBHEHUIO 1
XMMHWYECKOU peakluy, Ha onpe/iesieHue
MOJIEKYJISIPHOU POPMYJIbl OPraHUYECKOTO
BellecTBa
69 |llpakTHueckas paboTta Ne 3. Pemienue 1 1 Bu6anoTeka [JOK
3KCNepUMEeHTa/bHbIX 33/1a4 110 TEMe https://m.edsoo.ru/486671fb
"Kap6oHoBble KuCI0Thbl. C10XKHbIEe 3QUpPbI"
70 |XKupsbl: cTpoeHue, pU3NYECKHUE U XUMHUYECKHUE 1 Bu6anoteka LJOK



https://m.edsoo.ru/fec0b113
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Ne Tema ypoka KosinyecTBO 4acoB Jara JyieKTpOoHHbIE [UPPOBbIE

n/n Bcero| KonTponbbie | [TpakTiueckue | H3Y1€HHA obpa3oBaTesIbHbIE PECYPCHI

paboThI paboThI
cBOMCTBA (TUAPO/IU3) https://m.edsoo.ru/a19c5b98

71 |Ocob6eHHOCTH CBOMCTB KHUPOB, CoAepKallux 1 bubsunoTteka [JOK
OCTAaTKHU HeNpeesbHbIX }KUPHbBIX KHUCJIOT. https://m.edsoo.ru/b0331922
Kupsl B npupose

72 |Mbl1a KaK COJIY BbICIIUX KApOOHOBBIX KUCJIOT, 1 bubauoTteka LJOK
UX Momwluiee fercTBue. [loaThe o https://m.edsoo.ru/3c566565
CHHTeTUYeCKUX Mololux cpeactBax (CMC)

73 |'eHeTUYecKas CBA3b yraeBOJOPOJOB U 1 bu6saunoTeka [JOK
KHCJI0PO/IcoAeprKalluX OpraHUYeCKHUX https://m.edsoo.ru/56790c96
BelEeCTB

74 |PacyéTbl 10 ypaBHEHUAM XUMHUYECKUX 1
peaknumn

75 |CucreMaTHu3alnus U 00001IeHHe 3HAHUH 110 1 bubauoTteka LHIOK
TeMe https://m.edsoo.ru/f8eaf2eb

76 |0611as XapaKTepUCTHKA yIJIeBOJIOB U 1 Bu6auoTeka LJOK
KJaccupukanus yraeBosoB (MOHO-, AU- U https://m.edsoo.ru/7a9693al
noJiMcaxapuspl)

77 |MoHocaxapuAabl: prU3nyecKre CBOMCTBA U 1 Bubsnoreka LJOK
HaXOXJeHue B IpUpoJe https://m.edsoo.ru/b4bdda2d

78 |IIpuMeHeHHe I'JII0KO3bl, €€ 3HaYeHue B 1 BbubauoTteka LIOK
KU3HeeATeJbHOCTH OpraHru3Ma https://m.edsoo.ru/5e61122d

79 |[Aucaxapuppbl: caxapo3a, MaJbT03a U JIAKTO3a. 1 Bu6anoTeka [JOK
HaxoxaeHue B mpupo/ie U NpUMeHeHHe https://m.edsoo.ru/eb0384e7
Jiucaxapu/ioB

80 |[losucaxapu/bl: CTpOeHUEe MAaKpPOMOJIEKY.I, 1 Bu6anoTeka LJOK

(l)I/ISI/I‘-IECKI/Ie U XUMHU4YEeCKHe CBOﬁCTBa,
IIpUMEHEHHUE

https://m.edsoo.ru/72a04508
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Ne Tema ypoka KosinyecTBO 4acoB Jara JyieKTpOoHHbIE [UPPOBbIE
n/n Bcero| KouTtposbHbie | [lpakTuyeckue | A3Y1€HA o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
81 |[loHATHE 06 UCKYCCTBEHHbIX BOJIOKHAX 1 bu6saunoTteka [JOK
https://m.edsoo.ru/6216e766
82 |PelieHue pacyeTHBIX 3a/1a4 Ha ollpeze/ieHUue 1 bubsunoTteka [JOK
JL0JIY BbIXO/|a IPOJYKTA PeaKI iU OT https://m.edsoo.ru/7fde47ef
TeopeTU4eCKU BO3MOXKHOTO
83 |CuctemaTu3anua U 06061IeHHe 3HAHUH 110 1 bubaunorteka LHIOK
pasaeny https://m.edsoo.ru/08d4364c
84 |KoHTpoJsibHasi paboTa no TemMe 1 1 bu6saunoTeka [JOK
"Kucsopopcoaepkaiiye opraHu4eckue https://m.edsoo.ru/42c6678e
coeguHeHUda"
85 |AMuHBI: KJaccudUKalus, CTPOeHHEe MOJIEKY., 1 bubauoTteka LJOK
o61as popmMyJia, M30MePUS, HOMEHKJIATYpaA U https://m.edsoo.ru/efa7e6ca
dusuyeckre cBOMCTBa
86 |XuMuyeckHe CBOMCTBA aiMPpaTHYECKUX 1 bu6siunoTeka [JOK
aMHUHOB https://m.edsoo.ru/1bc5cf80
87 |AHMJIMH: CTPOEHHE aHUJIMHA, 0COOEHHOCTHU 1 bubaunoreka LIOK
XMMHWY€ECKUX CBOWCTB aHUJIMHA https://m.edsoo.ru/39cd21f1
88 [Cnoco6bl mosyyeHUs1 U IPUMEHEHUE 1 Bubsnoreka LJOK
anupaTUYeCKUX aMUHOB https://m.edsoo.ru/eal38763
89 |AMHUHOKHUCJIOTBI: HOMEHKJIaTypa U U30MepHuH, 1 Bu6auoTeka [JOK
¢dusnueckre cBorcTBa. OTAebHbIE https://m.edsoo.ru/d1773e80
npeJCTaBUTENU Q-aMUHOKHUCJIOT
90 |XuMH4YecKHe CBOMCTBAa aMUHOKHUCJIOT, UX 1 bubauoTteka LIOK
61oJIOTHYEeCKOe 3HaYueHHe aMUHOKHUCIOT. https://m.edsoo.ru/77df705a
CHUHTE3 M TUAPOJIN3 NENTHU/0B
91 |Besiku Kak NpUpOJHbIE NTOJUMEPHBI; CTPYKTYpbI| 1 Bbub6anoTeka [JOK

0eJIKOB

https://m.edsoo.ru/429e9899
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Ne Tema ypoka KosinyecTBO 4acoB Jara JyieKTpOoHHbIE [UPPOBbIE

n/n Bcero| KonTponbbie | [TpakTiueckue | H3Y1€HHA o6pa3oBaTesIbHbIE PECYPChI

paboThI paboThI

92 |XuMHUYeCKHEe CBOHCTBA OEJIKOB 1 bubsaunoTteka [JOK

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

93 |A3o0TcofepKallie reTepoUKInIecKrue 1 bubsunoTteka [JOK
coeivHeHUs1. HyKJieMHOBbIE KUCIOTBI: COCTAB, https://m.edsoo.ru/521d1431
CTpOeHUe U OHoJIorTu4YecKas poJib

94 |IlpakTuueckas pabora N2 4. Pewrenue 1 1 bubauoTteka LJOK
3KCNepUMEeHTa/bHbIX 33/1a4 110 TEME https://m.edsoo.ru/8e3c02d1
"A3oTcopepKaliie opraHuyeckKre
coeguHeHUs"

95 |[llpakTuueckas pabota N2 5. PemieHue 1 1 Bub6anoTeka LIOK
3KCNepUMEeHTa/bHbIX 33/1a4 110 TEME https://m.edsoo.ru/bde3fdf6
"Pacnio3HaBaHue OpraHUYeCKUX COeJTUHEHUN"

96 |KoHTpoJibHasi paboTa o TeMe 1 1 bu6saunoTeka [JOK
"A3oTcopepKalide opraHuyeckKye https://m.edsoo.ru/ce561bc7
coegHeHUs"

97 |OCHOBHbIE MOHATHUS XUMHUH 1 bu6saunoreka [JOK
BbICOKOMOJIEKYJIIPHBIX COEIUHEHUUN U METO/bl https://m.edsoo.ru/7aa63ebd
MX CUHTe3a —IoJIMMepU3anus U
NOJINKOH/IeHCalus

98 |IlnacTMaccel. YTUaM3auus U nepepaboTka 1 Bub6auoTeka LIJOK
nJiacTUKa https://m.edsoo.ru/82242e0f

99 |3snacToMepbl: HATypaJbHbIK CUHTETHYECKHE 1 Bu6anoTeka [JOK
Kay4yku. PeauHa https://m.edsoo.ru/246103ec

100 {BoJsiokHa: HaTypaJibHblE, UCKYCCTBEHHBIE, 1 Bub6anoteka LJOK
cuHTeTu4eckue. [losimMepshl crieruajbHOTO https://m.edsoo.ru/5963a601
Ha3Ha4YeHUs

101 |[TpakTuyeckas pabota Ne 6. PemieHne 1 1 BubauoTteka LLOK



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
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Ne Tema ypoka KosinyecTBO 4acoB Jara JyieKTpOoHHbIE [UPPOBbIE
n/n Bcero| KonTponbbie | [TpakTiueckue | H3Y1€HHA o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI

3KCNepPUMEeHTa/bHbIX 33/1a4 110 TEME https://m.edsoo.ru/3aebd77a
"Pacnio3HaBaHue JIaCTMAcC U BOJIOKOH"

102 {O60611eHNE U CUCTEMATH3ALMS U3YYEHHOTO 1 bubsunoTteka [JOK
MaTepuaJia 1o TeMe "BbICOKOMOJIEKYISIpPHbIE https://m.edsoo.ru/6a22b1e8
coeguHeHUs"

OBUIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 3 6



https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

Ne Tema ypoka KosinyecTBo yacoB JlaTa JyIeKTpOHHbBIE TUPPOBBIE
n/n Bcero| Kontposbhbie | [paktuueckue | 13Y1€HAA o6pa3oBaTeJibHbIe PeCypPChl
paboThl paboThl
1 |Atom. CocTaB aTOMHBIX si/iep. XUMUYECKUN 3JIEMEHT. 1 bubanoreka LIOK
U3oTonbl https://m.edsoo.ru/59c112ee
2 |CTpoeHHUe 3JIEKTPOHHBIX 000JI0YEK aTOMOB, KBaHTOBbIE 1 bubsauoTeka [JOK
qyucaa https://m.edsoo.ru/b4d9fffa
3 |Knaccudukanus XMMHUYECKUX 3JIEMEHTOB (s-, p-, d-, f- 1 bubaunoreka LIOK
3JIeMeHTbI) https://m.edsoo.ru/61294af9
4 |PacnpejiesieHre 3JIEKTPOHOB 10 aTOMHBIM OPOUTAJISIM 1 bu6bsaunoteka [JOK
https://m.edsoo.ru/f5f750fe
5 |3/ieKTpOoHHbIe KOHPUTYpPALIMH aATOMOB 3JIEMEHTOB B 1 bubsaunoteka [JOK
OCHOBHOM U BO30YAEHHOM COCTOSIHUU https://m.edsoo.ru/8149e846
6 |3JIeKTpOHHbIE KOHQUTYPALIUK HOHOB. 1 bubanoTeka LIOK
JJIEKTPOOTPULIATETBHOCTD https://m.edsoo.ru/a0764b24
7 |lleppoaudeckuii 3aKkoH U [lepuoguyeckas cucteMa 1 Bubanoreka LIOK
XMMHU4YecKux asieMeHTOB /I. U. MeHesieeBa, CBSI3b C https://m.edsoo.ru/16957c01
COBpEMEHHOM TeopHel CTPOEHUsI aTOMOB
8 |3aKOHOMEPHOCTHU U3MEHEHHUST CBONCTB XMMHYECKUX 1 bu6bsaunoteka [JOK
3JIeMEHTOB U 06pa3yeMbIX UMH MPOCTHIX U CI0XKHbBIX https://m.edsoo.ru/f8468927
BEIeCTB 10 IpynnaM U nepuojam
9 |CucremaTusanyg 1 060061eHHe 3HAaHUH 110 TeMe 1 Bbubanoreka LIOK
https://m.edsoo.ru/8fad2942
10 |Buabl XMMHYECKOM CBSI3U. MeXaHHU3Mbl 06pa30BaHMUSA 1 Bubaunoreka LIOK
KOBaJIEeHTHOM CBsI3U. BojlopoiHast CBSI3b. https://m.edsoo.ru/5a8072af
MexxMoJieKyasipHble B3aUMO/eNCTBUS
11 |BasieHTHOCTb Y BaJIEHTHbIE BO3MOXKHOCTHU aTOMOB. 1 bu6auoreka IJOK

CBfI3b 3JIEKTPOHHOU CTPYKTYPbl MOJIEKYJI C UX
reoMeTprUYeCKUM CTPOEHUEM

https://m.edsoo.ru/3d2ca093
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Ne Tema ypoka KosnnvecTtBo yacoB Jarta JyieKTpOHHbIE IUPPOBBIE

n/m Bcero| KouTposbhbie | Mpaxruseckue | 13Y1€HNA 06pa3oBaTesbHbIE PeCypChl

paboThl paboThI

12 |TlpexcTraBieHUsI 0 KOMIIEKCHBIX COEJUHEHUSAX: cocTaB | 1 bu6anoTteka LJOK
HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a

13 |BemiecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO 1 bubsauoTeka [JOK
cTpoeHus. TUIbI KPUCTAJIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BellleCTB

14 |TloHsATHE O AUCTIEPCHBIX cUcTeMaX. [IpeicTaByieHUEe O 1 bubaunoreka LIOK
KOJIJIOUIHBIX PacTBOpax https://m.edsoo.ru/da2c70e4

15 |HcTUHHbBIE pacCTBOPHI: HACBILEHHbIE U HEHACKIIIEHHbIE, 1 bubsaunoteka [JOK
pacTBOpUMOCTb. KpucTassoruaparTsl https://m.edsoo.ru/e9ccdd8d

16 |Crnoco6bl BbIpaXKeHHsI KOHIEHTPAIMH PaCTBOPOB 1 bubsaunoteka [JOK

https://m.edsoo.ru/328e653a

17 |PemeHue 3a4a4 C MCII0JIb30BaHHMEM OHATHUH "MaccoBast 1 bubaunoreka LIOK
J10J151 paCTBOPEHHOTO BelllecTBa", "MoJisipHas https://m.edsoo.ru/785e0ab4
KOHIIeHTpaus"

18 |Knaccudukanus v HOMEHK/IATypa HEOPraHUYeCKUX 1 Bu6auoTteka LIJOK
BeleCTB https://m.edsoo.ru/bf9e108d

19 |Cucremaru3sanusa 1 0600I1eHHe 3HAHUH 110 TEME 1 bu6auoteka IJOK

https://m.edsoo.ru/8d2c6a3a

20 |KoHTpoJsbHas paboTa o TeMaM "CTpoeHHe aToMa. 1 1 bu6snoTeka [IOK
[leproaudecknyi 3akoH U [leproauyeckas cucreMma https://m.edsoo.ru/70a60aa4
XUMHUYecKkux asieMeHTOB /I. U. MeneneeBa”, "CTpoeHue
BelecTBa. MHOroo6pasue BelecTB"

21 |Knaccudukanus XMMUYECKUX PeaKIui B 1 bu6auoreka IJOK
HeopraHUYeCcKOW U OpraHUYeCKOW XMMHUH. 3aKOH https://m.edsoo.ru/6335cdd?2
COXpaHEeHHs MaCChl BEIlleCTB; 3aKOH COXPAaHEHMUS U
npeBpalleHHs SJHEPTUU IPU XUMUYECKUX peaKIusax

22 |TemnoBble 3¢ PeKTbl XUMUUECKUX PEAKI[UH. 1 Bu6auoTteka LJOK

TepMOXI/IMI/I‘JECKI/Ie YpaBHEHHUA

https://m.edsoo.ru/d1db86da
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Ne Tema ypoka KosnnvecTtBo yacoB Jarta JyieKTpOHHbIE IUPPOBBIE
n/m Bcero| KouTposbhbie | Mpaxruseckue | 13Y1€HNA 06pa3oBaTesbHbIE PeCypChl
paboThl paboThI
23 | BbIUMC/IEHUS 110 YPAaBHEHUSIM XUMHYECKUX PEAKIIUN U 1 bubsaunoTeka [JOK
TEPMOXMMHUYECKUM YPaBHEHUAM https://m.edsoo.ru/87b13954
24 |CKoOpOCTb XUMUYECKOH peaKIuu, eé 3aBUCUMOCTD OT 1
pasanyHbIX GpakTopoB. KaTanus v KaTainsaTopbl
25 |ToMoreHHbIE U FeTepOTreHHbIe peaK[UU 1
26 |[IpakTuueckas pa6ora N2 1 nmo Teme "BausiHue 1 1 Bu6sauoTteka [JOK
pa3/IM4HbIX GAaKTOPOB Ha CKOPOCTb XUMHUYECKOH https://m.edsoo.ru/1facaldl
peaknuu”
27 |06paTyuMble U HEOOPATHUMbIe peaKIUH. XUMHUYEeCKOe 1 bubanoTeka LIOK
paBHOBecHe https://m.edsoo.ru/30952f9b
28 |[lpakTryeckas pa6orta N2 2 o Teme "BiusiHue 1 1 Bu6auoTteka LJOK
pa3/IMYHbIX PAKTOPOB HA MOJIOXKEHHE XUMHUYECKOTO https://m.edsoo.ru/3bf34e17
paBHOBecus"
29 |JnekTposuTHYeCcKas gucconyanusa. CuibHbIE U caabble 1 bubaunoreka LIOK
3JIEKTPOJIUTHL. CTelneHb JUCCOLUALUU https://m.edsoo.ru/5f766bdf
30 |MoHHOe npousBejieHHe Bo/ibl. Cpesia BOJHBIX pacTBOpPOB.| 1 Bbubanoreka LIOK
BopopoaHbiit nokasaTtesb (pH) pacTBopa https://m.edsoo.ru/3966ca89
31 |T'upposn3 cosed. Peakuuu, mpoTekaroliye B pacTBOpax 1 Bu6auoTteka LJOK
3JIEKTPOJIMTOB https://m.edsoo.ru/09d5a9bd
32 |[lpakTuyeckas pa6ora N 3 mo Teme "Xumuyeckue 1 1 Bu6auoTteka LJOK
peakiiMu B pacTBOpPax 3J1€KTPOJUTOB" https://m.edsoo.ru/2e3daeb0
33 |OKHUCIHUTEbHO-BOCCTAHOBUTEJIbHBIE PEAKI[UH. 1 bu6anoTeka LIOK
BakHel111e OKUCUTENN U BOCCTAHOBUTEHU https://m.edsoo.ru/56226060
34 |MeTo/1 3/1IeEKTPOHHOIO (3JIEKTOHHO-UOHHOT0) 6aj1aHca 1 bu6auoTteka [JOK
https://m.edsoo.ru/fb691387
35 |3JIeKTpOJIM3 PAaCTBOPOB U PACIJIABOB BELIECTB 1 bu6auoTteka [JOK

https://m.edsoo.ru/93fb97d2



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
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2

Ne Tema ypoka KosnnvecTtBo yacoB Jarta JyieKTpOHHbIE IUPPOBBIE
n/m Bcero| Konrtposbhbie | Mpakruaeckue | A3V 1HHA 06pa3oBaTesbHbIE PeCypChl
paboThl paboThI
36 |PemeHue 3a/jau pa3JIMUHbIX TUIIOB 1 bu6sunoreka IJOK
https://m.edsoo.ru/5a859d16
37 |PemeHue 3aJjay pa3JIMUHbIX TUIIOB 1 bu6anoTteka LJOK
https://m.edsoo.ru/5afa265d
38 |CucreMaTu3aiusa 1 0600I1eHHe 3HAHUH 110 TEMe 1 bu6auoreka IJOK
"XvMuYeckue peakuu" https://m.edsoo.ru/c161eb85
39 |KoHTpoJsibHas paboTa o TeMe "XHMHUYECKHUE peaKIUu" 1 1 Bu6auoTteka LIJOK
https://m.edsoo.ru/a8a0a930
40 ([TosoxkeHWe HeMeTaJJ10B B [leproguyeckoit cucreme 1 bu6auoteka IJOK
XMMHUYecKUX asieMeHTOB /JI. U. MeHaeieeBa u https://m.edsoo.ru/8ca2dcad
0COOEHHOCTHU CTPOEHHUS UX aTOMOB. Pu3nyeckue
CBOMCTBA HEMETAJIJIOB
41 |AnsoTpomnus HeMeTaslJIoB (Ha NpHUMepe KUCJI0PO/a, 1 Bu6auoTteka LJOK
cepsnl, docdopa v yriaepoja) https://m.edsoo.ru/ef92c¢91c
42 |Bogopo/;: nosydyeHue, Pu3nuecKrie U XMMUYeCKHe 1 Bu6auoTteka LIJOK
cBoucTBa. ['Mapuib] https://m.edsoo.ru/0aa8f613
43 |TayoreHbl: HAXOXKJEHHE B IPUPO/IE, CIIOCOOBI 1 bubauoTeka LIOK
noJiydyeHusi, Pu3uyecKre U XUMHUYeCKHe CBOMCTBA https://m.edsoo.ru/4e223795
44 |TanoreHoBomopoAbl. BaxkHelne 1 bu6auoreka IJOK
KUCJI0POJCoiepKalliye COeJUHEHU raJlorTeHOB https://m.edsoo.ru/6b3255e6
45 |JlaGopaTOpHbIE U IPOMBIIIIJIEHHbIE CIIOCOGHI MoJIydeHust | 1 bu6bsaunoTeka [JOK
rajioreHoB. [[pyMeHeHNe rajioreHOB U UX COeJJUHEHU U https://m.edsoo.ru/6971aca4
46 |IlpakTnyeckas pabota N2 4. PemeHue 1 1 bu6anoTeka [IOK
3KCIlepUMeHTaJIbHbIX 33/1a4 1o TeMe "['asoreHnr” https://m.edsoo.ru/8b26fecd
47 |Kucnopoj: 1abopaTopHble U MPOMBbIIJIEHHbIE CIOCOObI 1 Bu6auoTteka LJOK

[10JIy4€eHHu4, Cl)I/IBI/I‘-IeCKI/Ie 1 XUMHUYecKue cBorcTBa. O30H.
HpI/IMeHeHI/Ie KHCJIOpOJa XU 030Ha

https://m.edsoo.ru/c8abc36a
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Ne Tema ypoka KosnnvecTtBo yacoB Jarta JyieKTpOHHbIE IUPPOBBIE

n/m Bcero| KouTposbhbie | Mpaxruseckue | 13Y1€HNA 06pa3oBaTesbHbIE PeCypChl

paboThl paboThI

48 |OKcubI Y TEPOKCH/IBI 1 bu6sunoreka IJOK

https://m.edsoo.ru/5c8816a0

49 |PemeHue 3a7a4 pa3JIUYHbIX THUIIOB 1 bubanoreka LIOK

https://m.edsoo.ru/2b6d8b4b

50 |Cepa: HaxOX/ieHHE B IPUPO/IE, CIOCOOBI MOJYYEHHS, 1 BbubsnoTeka LIOK
dusnyeckre U XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/46afael6

51 |CepoBomopos, cy/ibouabl 1 bubaunoTteka [IOK

https://m.edsoo.ru/7c875999

52 |Kucsopoacoaep:kaliue coeJuHeHus cepbl. Oco6eHHoctu| 1 bu6auoTeka IJOK
CBOMCTB CEPHOM KUCJIOThI https://m.edsoo.ru/8cfa2548

53 |I[IpakTHyeckas pa6ota Ne 5. PerieHue 1 1 Bu6auoTteka LJOK
3KCIepUMeHTa/NbHbIX 33/1a4 110 TeMe "Cepa U eé https://m.edsoo.ru/0afb05e4
coefuHeHUsa"

54 |A30T: Hax0X/leHHE B IPUPO/IE, CIIOCOObI TOTYYEHHUS, 1 bubanoreka LIOK
dusnyeckre U XMUMHUUYECKUE CBOMCTBA. AMMHUaAK, https://m.edsoo.ru/badd2255
HUTPU/IbI

55 |Kucsopoacoaepkaliye cCoeJUHEHHS a30Ta. 1 Bu6sinoreka LIOK
0co6eHHOCTH CBOMCTB a30THOU KUCJIOThI https://m.edsoo.ru/e2965afe

56 |[IpuiMeHeHHe a30Ta U ero CoeJUHEeHUH. A30THbIe 1 bu6bsaunoTeka [JOK
yA006peHust https://m.edsoo.ru/129f5059

57 |docdop: HaxokKAEeHHE B IPHUPOJIE, CIOCOODI MOJIYIEHHUS, 1 bu6bsaunoTeka [JOK
dusndeckre U xuMu4yeckue cBoictBa. Pochuibl u https://m.edsoo.ru/9aé6b43ec
docdun

58 |Oxkcuapl pocdopa, dochopcoeprkaiiye KucaoThl. Coan | 1 bubsnoTeka LIOK
docPopHOI KUCIOTHI https://m.edsoo.ru/c7a2d429

59 |lIpumeHeHue pocopa u ero coearHeHu. PocdopHblie 1 Bu6auoTteka LJOK

ya06peHus

https://m.edsoo.ru/a218070a
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Ne Tema ypoka KosnnvecTtBo yacoB Jarta JyieKTpOHHbIE IUPPOBBIE

n/m Bcero| Konrtposbhbie | Mpakruaeckue | A3V 1HHA 06pa3oBaTesbHbIE PeCypChl

paboThl paboThI

60 |[IpakTHuuyeckas pa6oTta N2 6. PemieHue 1 1 BubsauoTteka [IOK
3KCIlepUMeHTAaJIbHbIX 33/1a4 110 TeMe "A30T u pocdop u https://m.edsoo.ru/8175ac3f
HUX coeuHeHUs"

61 |Yryepoa: HaXOX/AeHHE B IPUPO/Ie, AJIOTPOIHbIE 1 bubsunoTteka [JOK
MoaupUKaLM1; GU3NYEeCKHMEe U XUMUYECKUe CBOUCTBA, https://m.edsoo.ru/1eb19f9e
IpUMeHeHUue

62 |Okcup yraepoga(ll), okcun yraepoaa(IV), yrosbHas 1 bubsaunoteka [JOK
KHCJIOTA U €€ COJIU https://m.edsoo.ru/dba58adf

63 |PemeHue 3a/1a4 pa3IMYHbIX TUIIOB 1 bubsaunoteka [JOK

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

64 |KpeMHUil: HaXOXXJeHHeE B IPUPO/IE, CIOCO6HI mosiyyeHuss,| 1 Bu6auoTteka LJOK
du3nyeckre U XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/143558ab

65 |Okcupg kpemuusi(IV), kpeMHUEBast KUC/I0TA, CHIMKAThI 1 bubanoTeka LIOK

https://m.edsoo.ru/3170e7b1

66 |[lpuMeHeHUEe KPEMHHUS U ero coefuHeHn . CTEKJI0, ero 1 Bu6auoTteka LIJOK
noJiyueHue, BUZbl CTeKIa https://m.edsoo.ru/393cdac0

https://m.edsoo.ru/5823cefb

67 |PemnieHue 3a/ja4 pa3IMYHbIX TUIIOB 1 bu6anoTeka LIOK

https://m.edsoo.ru/b624f801

68 |CucreMaTHU3alua U 00061eHHe 3HAHUH 10 TeEMe 1 bu6auoteka IJOK
"HemeTasibl" https://m.edsoo.ru/6e864db5

69 |KoHTposibHas pabora no TeMme "HemeTtasibr" 1 1 Bu6auoTteka LJOK

https://m.edsoo.ru/d0484c76

70 |AHasu3 pe3y/bTaTOB KOHTPOJIBbHOU pa6boThl, Koppeknus | 1 Bu6auoTteka LJOK
OIINO0K https://m.edsoo.ru/2b7e¢9510

71 |IlonoxkeHue MeTasL10B B [lepruojuuecKkoi cucteMe 1 Bubaunoreka LIOK

XUMHUYECKUX 31eMeHTOB. 0COOeHHOCTHU CTpOEHHUuA

https://m.edsoo.ru/9839c16¢
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Ne Tema ypoka KosnnvecTtBo yacoB Jarta JyieKTpOHHbIE IUPPOBBIE
n/n Bcero| KouTposbhbie | Mpaxruseckue | 13Y1€HNA 06pa3oBaTesbHbIE PeCypChl
paboThl paboThI
3JIEKTPOHHBIX 000/104€K aTOMOB METAJIJIOB
72 |06muMe pu3nvecKrue CBOMCTBA MeTaJLI0B. [I[puMeHeHHe 1 bubsauoTeka [JOK
METAJIJIOB B OBITY U TEXHUKE https://m.edsoo.ru/51dac9d3
73 |CniaBbl MeTass10B. Koppo3ust MeTasnioB 1 bubsaunoTeka [JOK
https://m.edsoo.ru/42b872e3
74 |PemeHue 3a7ja4y pa3/IMYHbIX TUIIOB 1 bubsaunoteka [JOK
https://m.edsoo.ru/e3de37b6
75 |3/IeKTPOXUMUYECKUH PsIJl HAPSIKEHUH MEeTaJlJIoB. 1 bu6bsaunoteka [JOK
O61Me cnoco6bl NONyYeHUsI METAJIJIOB https://m.edsoo.ru/94eb377a
76 |006mas XxapaKTepuCTHUKa MeTaJJI0B [A-rpynmbl 1 bubanoTeka LIOK
[lepronyecKor CUCTeMbl XUMUYECKUX 3J1eMEHTOB. https://m.edsoo.ru/el2c26b3
HaTpu#i u Kanui: nosydyeHue, uandeckue u
XUMHUYeCKHe CBOMCTBA, MPUMeHEeHHEe MPOCThIX BEILECTB
1 UX coeJJMHEeHUH
77 |06mas XxapaKTepucTHKa MeTalioB [IA-rpynmel 1 bubauoTeka LIOK
[leprogryecKkoi CHCTeMbl XUMHUYECKUX 3J1EMEHTOB. https://m.edsoo.ru/7c3e49c0
Marnuit ¥ KaJblMii: mosydyeHue, uandeckue u
XUMUYeCKHe CBOMCTBA, MPUMeHEeHHe MPOCThIX BEIECTB
1 UX coeJJMHEeHUH
78 |7KEcTKOCTb BOJbI U CIIOCOOBI €€ yCTpaHeHHUs 1 BubsnoTeka LIOK
https://m.edsoo.ru/c74bfae9
79 |AntoMUHUN: oJydeHrne, QU3NYeCKHe U XUMHUYeCKHUe 1 bu6auoTteka [JOK
CBOMCTBAa, MIPUMEHEHHUE https://m.edsoo.ru/0e79b266
80 |AMdoTepHbIE CBONCTBA OKCU/A U THAPOKCH/IA 1 bu6auoreka IJOK
aJIIOMUHMS, TUAPOKCOKOMILJIEKChI aJIFOMUHUSA, UX https://m.edsoo.ru/5d12d318
NpUMeHeHUue
81 |PemeHue 3a7ja4 pa3/IMuYHbIX TUIIOB 1
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Ne Tema ypoka KosnnvecTtBo yacoB Jarta JyieKTpOHHbIE IUPPOBBIE
n/n Bcero| KouTposbhbie | Mpaxruseckue | 13Y1€HNA 06pa3oBaTesbHbIE PeCypChl
paboThl paboThI
82 |llpakTHueckas pa6oTta N2 7. PelieHue 1 1 BubsauoTteka [IOK
3KCIlepUMEeHTAaJIbHbIX 33/1a4 110 TeMe "MeTaJlJbl https://m.edsoo.ru/27a4af43
rJIaBHbIX moArpynmn"”
83 |O6uias XxapaKTepUCTHKA META/IJIOB MOGOYHBIX moArpymnm | 1 Bbu6auoTteka [JOK
(B-rpynm) [leproayyeckoit cUCTeMbl XMMUYeCKUX https://m.edsoo.ru/610d7431
3JIEMEHTOB
84 |@usuyeckre U XMMHUYECKHE CBOHCTBA XpOMa U €ro 1 bubsaunoteka [JOK
CoeJMHEeHUH, UX IPUMEeHeHne https://m.edsoo.ru/9911bef3
85 |BaxkHe#Iuue coeZjiHeHUs Mapradia. [lepMmanraHaT 1 bubsaunoteka [JOK
KaJIUfl, ero OKUCIUTEebHbIe CBOMCTBA https://m.edsoo.ru/039d69c8
86 |dusnyeckue U XUMHUYECKHE CBOMCTBA XKeJie3a U ero 1 bubanoreka LIOK
coegrHeHu. [lonyyeHre U nprMeHeHUe CIIJIaBOB https://m.edsoo.ru/1b7f8741
KeJlesa
87 |dusnyeckue U XUMHYECKHE CBOMCTBA MeJU U eé 1 bubaunoreka LIOK
COeJIMHEHUH, UX IPUMEeHeHUue https://m.edsoo.ru/2bc0f954
88 |dusnyeckue U XUMHYECKHE CBOMCTBA IIMHKA U €TI0 1 bubaunoreka LIOK
CoeJMHEeHWH, UX IPUMeHeHue. ['MIpOKCOKOMIIJIEKChI https://m.edsoo.ru/b1f2beal
I[MHKA
89 |llpakTHueckas pa6orta Ne 8. PemeHue 1 1 Bu6sanorteka LLIOK
3KCNepUMeHTa/bHbIX 33/1a4 110 TeMe "MeTaJlyibl https://m.edsoo.ru/a6e352ea
no604YHbIX noArpynmn"
90 |PemreHue 3a71a4 pa3/IMYHbIX TUIIOB 1 bu6anoTeka LIOK
https://m.edsoo.ru/a8b83d83
91 |060061eHHe U CUCTEMATU3AlUSA U3YYEeHHOTo MaTepuaa | 1 bu6auoreka IJOK
no Teme "MeTasibl" https://m.edsoo.ru/e91fe975
92 |KoHTposibHas paboTa no TeMe "MeTasibr" 1 1 Bu6auoTteka LJOK

https://m.edsoo.ru/83f63ea3
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Ne Tema ypoka KosnnvecTtBo yacoB Jarta JyieKTpOHHbIE IUPPOBBIE
n/m Bcero| Konrtposbhbie | Mpakruaeckue | A3V 1HHA 06pa3oBaTesbHbIE PeCypChl
paboThl paboThI
93 |AHasIu3 pe3yJibTaTOB KOHTPOJbHOHN paboThl, Koppekius| 1 bubsaunoTeka [JOK
OIIMOO0K https://m.edsoo.ru/9ebff2fd
94 |Posib XUMHUHU B 06€ClieYeHUH YCTOWUYUBOT0 Pa3BUTHS 1 bubsauoTeka [JOK
yesioBedecTBa. [loHATHE 0 HAYYHBIX MEeTOAAX https://m.edsoo.ru/080fe1f0
MCC/e/J0BaHUS BELeCTB
95 |Hay4Hble HPUHLUIBI OPraHU3aALUH XUMUYECKOT0 1 Bu6auoTteka LJOK
NpOU3BO/CTBA. [I[poMbllIJIeHHbIE CIOCOOBI MOJTYYEHUS https://m.edsoo.ru/2e45a44f
Ba’KHEHIIIUX BElleCTB
96 |XuMHYecKoe 3arpsi3HeHHe OKPYKalolllel cpesibl U ero 1 bubsaunoteka [JOK
NIOCJIeICTBUSA https://m.edsoo.ru/9f11bf51
97 |Xumus v 340poBbe YesioBeKa. JlekapcTBeHHblIe cpeacTBa | 1 Bu6auoTteka LJOK
https://m.edsoo.ru/a6552721
98 |Xumusa nuiny. Posib XMMHUM B o6ecriedeHUH MU eBoH 1 bubanoreka LIOK
6€e30MacHOCTH https://m.edsoo.ru/1f7b5bd2
99 |Kocmetuyeckue v napdromMmepHbie cpe/icTBa. BbiToBas 1 Bu6auoTteka LIJOK
XUMHUS https://m.edsoo.ru/da42d5a9
100 | Xumus B cTpoUTENBCTBE. BaxkHeH1IMe CTPOUTEIbHBIE U 1 Bu6auoTteka LJOK
KOHCTPYKIIMOHHbIE MaTepUaJIbl https://m.edsoo.ru/61e69003
101 | Xumus B ceTbCKOM X03s1lcTBe. OpraHudecKkue u 1 bu6snoTeka [IOK
MUHepaJibHble Y100peHus https://m.edsoo.ru/fd39587d
102 |CucTremaTusanus ¥ 0600611eHHe 3HaHUH 10 TeMe 1 bu6auoreka IJOK
https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 4 8
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YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 10 ximace/ B.B.Epemun , H.E.Ky3pmenko, A.A.J/lpo3nos, B. B Jlynun
Mocksa, «M3narenscTBO «lIpocBemienne»
» Xumus, 11 xnacc/ B.B.Epemun , H.E.Ky3bpmenko, A.A./lpo3nos, B. B

Jlyann Mocksa, «M3naTensctBO «IIpocsemenne»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
* Xumus, 10 xmace/ B.B.Epemun , H.E.Ky3pmenko, A.A.J/lpo3nos, B. B Jlynun
Mocksa, «M3narensctBo «lIpocsemenue»
» Xumus, 11 xnacc/ B.B.Epemun , H.E.Ky3bpmenko, A.A./lpo3nos, B. B
Jlyaun Mocksa, «M3natensctBO «IIpocBemenne»
B.B.Epemun , H.E.Ky3pmenko, A.A.[Ipo3nos, B. B Jlynun «Xumus
*MeTtoauueckoe nmocodue —10 kiace » - M.: JIpoda 2018 rox.
B.B.Epemun , H.E.Ky3bmenko, A.A.[lpo3nos, B. B Jlynun «Xumus
*MeTtonnueckoe nocobue —11 kmacc ypoBenb» - M.: JIpoda 2018 rog.
*YMK no xumun B.B.Epemun , H.E.Ky3pmenko, A.A.Jlpo3nos, B. B Jlynun
*Epemun, B. B. Metonndeckoe nocobue k yueOnunky B. B. Epemuna, H. E.
Ky3bmenko, A. A. [Ipo3aoBa u ap. «Xumus. YTiiyOsieHHbIH ypoBeHby. 11 kiacc

/ B. B. Epemun, A. A. po3nos, U. B. Epemuna, H. B. Bonkosa, H. B.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1.OpunmanbHeiii caiit MunucrepcTBa oOpazoBanus 1 Hayku Pd:
http://mon.gov.ru

2. ®enepanibHas ciryx0a 1Mo Ha/30py B cepe 00pa3zoBaHus U HAYKU
(Pocobprazazop): http://obrnadzor.gov.ru

3. denepanbHbIi HHCTUTYT NIEAarormueckux uaMepenuii: http://www.fipi.ru
4. OunmansHbii HHGOPMaIMOHHBIN optan EI'D: http://www.ege.edu.ru/
5. Poccuiickoe oOpa3oBanue. @enepanbHbiii nopTai: http://www.edu.ru

6. Poccuiickuii o0meoOpa3oBaTenbHbii moprai: http://school.edu.ru

7. Poccuiickuii moprai oTKpsiToro oopasosanus: http://www.opennet.edu.ru
8. IlIxompHbIH mopTai: http://www.portalschool.ru

9. ®epnepanbublil moptan « MHGOpMaITMOHHO-KOMMYHHUKAITMOHHBIC
TEXHOJIOTMH B 00pa3zoBanum»: http://www.ict.edu.ru

10. Karanor yueOHbIX U3IaHUM, 3JIEKTPOHHOTO 000PY/1I0BaHUS U
AJIEKTPOHHBIX 00Pa30BaTEIHLHBIX PECYPCOB JJIs OOIIEro 00pa3oBaHMUs:
http://www.ndce.edu.ru

11. DnexTponnast Onb1MoTeKa Y4eOHUKOB U METOJUYECKIX MaTEPUaJIOB:



http://window.edu.ru/

12. Enqunas koJuieKIus g poBhIX 00pa3oBaTelIbHBIX pecypcoB: http://school-
collektion.edu/ru 13. Odunmanehsrii caiit HOY LenTp

«[leparornueckuii mouck»: http://www.ppoisk.com/index.htm

14. CeteBble 0Opa3zoBarenbHbIe coo01IecTBa « OTKPBITHIM KIacey:
http://www.openclass.ru

15. CeTh TBOpUeckux yuuTenei: http://it-n.ru

http://www.km-school.ru - KM-mkosa

16. Kontponsubie uzmeputenbabie MmaTepuaibl KUM (EI'D) no yueOHbIM
npeaMeram

http://www.fipi.ru/view/sections/92/docs/

17. Koutpoasubie uameputenbabie Matepuansl KM (ITMA) o yueOHbIM
npeaMeram

http://www.fipi.ru/view/sections/221/docs/540.html

http://pedsovet.su
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