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Pabovas nmporpamma Mo XMMHU Ha YpOBHE CpeqHero odmiero oopasoBaHus pazpaboTaHa
Ha ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Qeneparuny, TpeOOBaHMN K pe3ylbTaTaM OCBOEHHs (erepaibHOM  00pa3oBaTEIbLHOM
nporpammel cpeanero obmiero obpaszoBanms(POIl COO), npencraBieHHbIX B DepepalibHOM
rocyJapcTBeHHOM oOpazoBarenbHoM cranaapre COO, ¢ yuérom KoHuenmum mnpernojaBaHUs
yuebHoro mpeamera «XuMmus» B 00pa3zoBaTelbHBIX opraHuzauusx Poccuiickoit denepauuu,
peaNM3yIOIIUX OCHOBHBIE 00pa3oBaTeIbHbIE MPOTPAMMBbI, U OCHOBHBIX MOJIOkKEHUN «CTpareruu
pasBuTusl BoctiuTanus B Poccuiickoit ®enepanun Ha nepuoa no 2025 roma» (Pacnopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMHA Ha YpOBHE YIIyOJNEHHOrO H3y4yeHHUS 3aHMMAeT Ba)XKHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTo oOpa3zoBanusi ywamuxcs 10-11 kmaccoB. WM3ydeHuwe mnpeamera,
peauzyeMoe B YCIOBHUSX AUPPEpeHIUPOBAHHOTO, MNPOGUIBLHOrO OO0Yy4YeHHs, MpPU3BaAHO
obecrieunTh 0011€00Pa30BaATENFHYI0O U OOUICKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO Ul aJaNnTaldd MX K OBICTPO MEHSIOUIUMCS YCIOBUSIM JKM3HH B COLIMyME, a
TaKXKe JJIS MPOAOIDKEHHS OOYYEHHUS B OpraHM3alMsx MpopecCHOHATBHOTO O00pa3OBaHHS, B
KOTOPBIX XUMUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIMUILIUH.

B mporpamMe mno XMMHUM Ha3HAuY€HHE TMIpeAMETa «XUMHUS» TOJy4aeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUU C OCHOBomojaratomumu nonoxenusimu OGIOC COO o
B3aMOOOYCIIOBIIEHHOCTH TIeJIeH, COAep)KaHus, pe3yIbTaTOB 00y4YeHHUsI U TPeOOBAHUH K YPOBHIO
MOJATOTOBKU BBIMYCKHUKOB. CBHUAETEIHCTBOM TOMY SIBIISIFOTCS CJEIYIOIINE BBINOIHIEMbIE
IPOrPaMMOM 110 XUMHUU (YHKITHH:

¢ UH(QOPMAIIMOHHO-METOAUYECKAsl, pealu3alus KOTOpod oOecreynBaeT MOJydeHHE
MPEJICTaBICHUS O LEJSIX, COJIep)KaHUU, oOIIeil cTpareruu oOy4deHHs, BOCIUTAHUS U
pa3BUTHS OOy4arOUIMXCS CPEACTBAMH IpeaMeTa, U3ydaeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-IUIAHUPYIOLIAs, KOoTopas Ipe1ycMaTpuBaeT orpeziesieHue:
OPUHIIMIIOB  CTPYKTYPUPOBAaHUS M TOCIEJOBATEILHOCTH H3y4eHUs y4eOHOTO
MaTepuaia, KOJMYECTBEHHBIX W KAYECTBEHHBIX €ro XapaKTePUCTHUK; TMOJIXO0JI0B K
(GbOpMHUPOBAHUIO COAEPKATETHHOM OCHOBBI KOHTPOJII U OIIEHKH OO0Opa30BaTeIbHBIX
JOCTIDKCHHN OO0yJarolmuxcs B paMKaxX HWTOTOBOM aTTecTallid B (QopMe €IMHOro
roCyJapCTBEHHOTO PK3aMEHa M0 XUMHUH.

[Tporpamma asist yrinyOJI€HHOTO U3y4EHUSI XUMUHU:

® YCTaHABIMBAET MHBAPUAHTHOE MPEIMETHOE COACpKaHKE, 00sS3aTeNbHOE IS U3YUCHHUS
B paMKax OTAENbHBIX NOpoduiel, TpeaycMaTpuUBaeT  paclpeleleHne |
CTPYKTYpUpPOBAaHHE €ro IO KjIaccaM, OCHOBHBIM COJEpPKaTeNIbHBIM JIMHUSAM/pa3jienam
Kypca;

e 1aéT MPUMEPHOE pacrpe/iesieHne Y4eOHOro BpeMEHH, pEKOMEHAYEMOT0 ISl U3Y4EeHHUSI
OTJIETIbHBIX TEM;

e MpeasaraeT MPUMEPHYIO TMOCIEAOBATENbHOCTh H3Y4YEHHs] Y4eOHOTO MaTepuana c
y4€TOM JIOTUKH MTOCTPOCHHSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEAMETHBIX CBS3EH;

e aéT METOAMYECKYI0 HHTEpIpeTaluio Ieled M 3aJad HM3ydyeHus [peaMera Ha
yriayOln€HHOM YpOBHE C YYETOM COBPEMEHHBIX HPHUOPUTETOB B CHUCTEME CPETHETO
o0miero oOpa3oBaHUs, COAEPKATENLHON XapaKTePUCTUKH TUTAHUPYEMBIX PE3YJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl CPEIHEro 00Imero oOpa3oBaHUS
(IMYHOCTHBIX, METAPEMETHBIX, TIPEIMETHBIX), & TAKKE C y4ETOM OCHOBHBIX BHJIOB
yueOHO-TI03HABATENbHBIX JIEHCTBUI OOy4alolmerocss IO OCBOCHHMIO COJEpKaHus
npeaMeTa.

[Io Bcem Ha3BaHHBIM TO3MIMSAM B TMpPOrpaMMe IO XHUMHUU TMPEIyCMOTpEHa

IPEEMCTBEHHOCTh C OOyuYe€HHEM XHMHUU Ha YypPOBHE OCHOBHOrO o0Iero oOpas3oBaHus. 3a
npeaeiaMd  YCTAaHOBJICHHOM MPOTrpaMMOMl MO XHMHH — 00s3aTeNIbHOM  (MHBApHUAHTHOM )



COCTaBJIAIONICH copeprkaHusl yueOHOro mpeaMera «XUMHUs» OCTaéTcsi BO3MOXKHOCTh BbIOOpa ero
BapHaTUBHON COCTABJIAIOINIEH, KOTOpask JOJIKHA OMPEAEISATHCS B COOTBETCTBUH C HAIpaBJICHUEM
KOHKPETHOTO POoQHIIs 00ydeHHUS.

B cootBerctBuM ¢ koHuenrtyaibHbIMH TONokeHUsAMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriry0JaEHHOTO ypoBHEH B cucteme auddepeHunpoBanHOro o0yueHus Ha
YpOBHE CpefHero ooiiero o0pa3oBaHUsl XUMHUS HA YPOBHE YIiayOJIEHHOTO M3Y4YE€HUs HaIlpaBJIeH
Ha peaJn3aliio IPEEMCTBEHHOCTH C IOCIEAYIOLUIUM JSTaloM IOJYyYEHUS XHMHUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YeHHUS CIEHUAIbHBIX ECTECTBEHHO-HAYYHBIX U XUMHUYECKHX
JUCLMIUIMH B By3aX M OpPraHU3alusiX cpelHero npodeccuoHanisHoro oopasoBanus. B aToii cBs3u
U3y4YeHHUE TMpeAMeTa «XUMHUS» OPHEHTHUPOBAHO MPEUMYHIECTBEHHO Ha paclIUpeHHe U
yIIIyONieHHE TEOPETHYECKOW W MPAKTHYECKOW IMMOJITOTOBKH OOYYalOIIUXCs, BHIOPABIINX
onpeAenéHHbI Mpopuiib 00ydeHHs, B TOM YHUCIJIE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTYYSHHS
XUMHYECKOTO 00pa30BaHMs B OpraHu3ausax npodeccruonaibHoro oopasosanus. Hapsmy ¢ atum,
B cBere TpeboBanuii @I'OC COO k maHuUpyeMbIM pe3ylbTaTaM OCBOCHHS (enepalbHON
00pa3oBaTeNbHONW MPOTrpaMMBI CpeHero oOmiero oOpa3oBaHUsI M3ydeHHE TpeaMeTa «XUMHD»
OPUEHTUPOBAHO TAKXKE HA PELICHHE 3a/1a4 BOCIHUTAHUSA U COI[HAIILHOTO Pa3BUTHS 00y4arOIInXcs,
Ha (OpPMHUPOBAHUE Y HUX OOIIEHHTEIUICKTyaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUN YIeOHOTO
Tpyda U  OOOOIIEHHBIX CIOCOOOB  JEATENBHOCTH, HMMEIOIIHUX  MEXIUCHUIITMHAPHBIM,
HAJIPEIMETHBIN XapaKkTep.

CocraBnsiromiuMu  ipeiMera «XUMHS» Ha YpPOBHE YIIyOJIEHHOrO HM3y4YeHUS SIBISIOTCS
yrayonéunabie Kypcebl — «Oprannueckas xumusi» u «OO0mas u HeopraHuyeckas xumusi». [Ipu
OTIpeIeIieHUU TOJXO0J0B K OTOOPY M CTPYKTYPHOH OpraHu3alMu COAEPKAHUS STUX KYpPCOB B
IporpaMMme Mo XUMHHU 3a OCHOBY NpuHATH nonoxenuss ®I'OC COO o paznuuusix 0a30BOro u
yIIIyON€HHOTO YPOBHEH M3ydeHUs MpeaMeTa.

OcHOByY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas u HeopraHudeckas
XUMHS» COCTABISET COBOKYIMHOCTh NMPEAMETHBIX 3HAHUN UM YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO HM3y4Y€HUs IpeAMeTa. JTa CHCTeMa 3HaHUI MOoJydyaeT OnpeleléHHOE TEOpeTHYECKOoe
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonplmMi  00BEM
(dakToIornueckoro Marepuaina. Tak, Ha yriyOJI€HHOM ypOBHE M3y4deHHUs TpeaMeTa odecredeHa
BO3MOXKHOCTh 3HAUUTEIBHOIO YyBEIMUYEHHs 00bEMa 3HAHMH O XHUMHMYECKMX OJJIEMEHTax M
CBOICTBaX UX COEIMHEHUN Ha OCHOBE PACIIMPEHUS U YIriyOJeHUs NMPEeACTaBICHUN O CTPOECHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NMPOTEKAHUS PEaKLUi, PACCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJMHAMUKHU. V3yueHne nepuoauueckoro 3akoHa u
[lepuonuyeckoil  cucTeMbl XUMHUYECKHMX  DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEACTABICHUSAX O CTPOCHUH aToMa. XUMHUYECKask CBsI3b O0OBICHSETCS C
TOYKU 3pEHHs] PHEPreTHYECKHX HM3MEHEHHMH mnpu e€ oO0pa3oBaHMM M pa3pylIEHUH, a TaKXKe C
TOYKH 3pEHUs MexaHu3MoB e€ oOpazoBaHus. l3yyeHue THUNOB peakIHMil JOMOJHAETCS
(dbopMHpoBaHUEM NPEACTAaBICHUN 00 IEKTPOXMMUYECKHUX MPOIeccax U JIEKTPOJIN3E PACILUIaBOB
W pAcCTBOPOB BEIIECTB. B Kypce OpraHM4YecKol XWUMHH TpPU PACCMOTPEHUU PEAKIMOHHOU
CHOCOOHOCTH COEMHEHUH yensercss ocoboe BHUMaHHe BOIpocaM 00 3J1eKTPOHHBIX 3 dekrax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Ocoboe 3HayeHHe UMeeT TO, YTO Ha COJepXKaHHWE KYPCOB XMMMHU YTIyOJIEHHOTO YpOBHS
M3YYEHHUs Ui KJIAccOB ompeAenéHHoro mnpoduis (IMIaBHBIM 00pa3oM Ha HX CTPYKTYpYy H
XapakTep JOMOJIHEHUH K o0lIel cucTeMe NMpeIMEeTHBIX 3HAaHMI) OKa3bIBAIOT BIUSHUE CMEKHBIE
npenMeTsl. Tak, Hampumep, B COAEpKaHMM MpeAMeTa Uil KIAacCOB XHMHKO-(DH3MUecKOro
npodwis 00JbIIOe 3HAYCHHE OYAYT MMETh AJIEMEHTHI y4eOHOro MaTepuasia Mo oOLe XUMHH.
[Ipy u3yyeHum mnpeaMera B JAHHOM Clydyae akIEHT OyaeT cjaeilaH Ha OOUIHOCTh METOJZIOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XMMHM U B (PU3MKE: aTOMHO-MOJEKYJISIpHAsT TEOpuUs
(MonekynsipHass Teopus B (GU3MKE), 3aKOHBI COXPAHEHHUSI MacChl M DHEPrHH, 3aKOHBI
TEPMOJANMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIEHUS O CTPOEHUH BEILECTB U APYTOE.



B T0 ke BpeMs B collepiKaHUU MPEAMETa sl KITACCOB XUMUKO-OMOIOTHIECKOTO MPOQPUIIS
OobIIMKA yAETbHBIN Bec OyeT UMETh OpraHuyecKas XuMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXHOCTB /17151 60s1ee 00CTOSATENIEHOTO PAaCCMOTPEHHSI XUMHUYECKOM OpraHu3aliy KIETKH Kak
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOZST, K MPUMEPY, Takue CTPYKTYpHbIE
KOMIIOHEHTBI, KaK JIMIH/bI, OCJKU, YTIEBOMBI, HYKJICUHOBBIC KUCIOTHI U npyrue. [Ipu stom
3HAHUS O COCTAaBE€ M CBOWCTBAxX MpPEJCTaBUTENIEH OCHOBHBIX KJIACCOB OPraHHMYECKHUX BELIECTB
CJIy’KaT OCHOBOM JUIS M3yUEHHsI CYITHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUS, TTHILECBAPEHHUSL.

B mnane ¢opmupoBaHUs OCHOB HAay4HOTO MHPOBO33PEHHUS, OCBOCHHS OOIIEHAayYHBIX
METO/IOB MTO3HAHHUS U OTIBITA MPAKTHYECKOTO MIPUMEHEHHS HayYHBIX 3HAHUN M3Yy4eHHUE MpeaMeTa
«Xumus» Ha yriayOn€HHOM YpOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SX C Yy4eOHBIMU
npeaMeTaMu, BXOISIIIMMHU B COCTaB MPEIMETHBIX obsacTeil «EcTecTBeHHO-HAyYHBIE IPEAMETHI»,
«MaremaTtuka u nHpopmaTiKa» u «Pycckuii A3bIK U TUTEpATYpay.

[Tpu m3yuennn ydueOHOTO mpenmera «XUMHUS» Ha YIIyOJIEHHOM ypOBHE TakXke, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTENICHHON 3HAYMMOCTH SBJISIETCS (POpMHUpOBaHME OCHOB HAyKH XHMHH Kak o0jacTu
COBPEMEHHOTO EeCTECTBO3HAHMS, TMPAKTUYECKON MAESITeNTbHOCTH YeJIOBeKa U OJHOTO U3
KOMITOHEHTOB MUPOBOW KYJIbTYpbl. PemieHne 3Toi 3agaun Ha yriryOJIEHHOM YpOBHE HM3YYEHUS
mpeaMeTa mpeArnoaraeT peajn3auio TakuX enei, Kak:

e (QopmupoBaHuE NPEJICTABICHUN: O MAaTEPUATILHOM E€IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y TI03HaBa€MOCTH SIBIICHUI MPUPOJIBI, 0 MECTE XUMHUH B CHCTEME €CTECTBEHHBIX HAYK U
e Beayleil ponu B 00ecledYeHHH YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA: B PEILICHUU
po0JIeM HSKOJIOTMUYECKOM, SHEPreTUYeCKOoW W MUINEBOM O€30MacHOCTH, B Pa3BUTUU
MEAMIIMHBI, CO3/JaHUM HOBBIX MAaTEpUalOB, HOBBIX HCTOYHUKOB JHEPrUHU, B
o0ecre4eHn  paluOHAIBLHOTO MIPUPOIONOIB30BAHNUS, B (dhopMUpOBaHUN
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YEJIOBEKa, a TAKXKe IKOJIOTHYECKH 000CHOBAaHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U MPUPOJHOM CpEIE;

® OCBOGHHME CHUCTEMbl 3HAHHH, JeXalluX B OCHOBE XHMHUYECKOW COCTaBJIsArOIIEH
€CTECTBCHHO-HAYYHOW KapTHHBI MHpa: (YHIAMEHTAIBHBIX TMOHSITHHA, 3aKOHOB U
TEOpUH XHUMHHU, COBPEMEHHBIX IMPEACTAaBICHHI O CTPOCHHWU BEIIECTBA Ha Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYJIIPHOM, 0
TEPMOJMHAMHYECKUX W KHHETHUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKHX
peakuuii, 0 XMMHYECKOM PaBHOBECHH, PaCTBOPAX U JMCHEPCHBIX CHCTEMax, 00 00X
HAyYHBIX TMPUHIUINIAX XUMHUYECKOTO TPOU3BO/ICTBA;

e (QopmupoBaHue y 0OyYarOImIMXCS OCO3HAHHOTO IIOHMMaHHS BOCTPEOOBAHHOCTU
CUCTEMHBIX XHUMHYCCKHX 3HAHWH IS OOBSCHEHHWS KIIOYEBBIX HACH W IMpolIemM
COBPEMEHHOW XWUMHUU, AN OOBSCHEHUS W TPOTHOZUPOBAHMS SIBICHUN, UMEIOIINX
€CTECTBEHHO-HAY4YHYI0 MPUPOAY; TPAMOTHOTO peEHIeHHUs] MpoOJieM, CBSA3aHHBIX C
XUMHEH, TMPOTHO3UPOBAHUS, aHalM3a M OINEHKM C TO3UIHUA 3KOJOTHYECKOU
0€30MacHOCTH MOCEACTBUI ObITOBOM M MPOU3BOJICTBEHHOM JEATEIHLHOCTH YelIOBEKa,
CBSI3aHHOW C XUMHYECKUM MPOU3BOJICTBOM, HCIOJIB30BAHUEM U MepepaboTKOM
BEIIIECTB;

e yrayOJeHHe MPeICTaBICHUH O HAyYHBIX METOAaX IO3HAHUS, HEOOXOAMMBIX IS
MpPUOOpPETEHUs] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMHUECKUX
SBIICHUW, WMEIONMX MECTO B TPHUPOJAE, B TPAKTUYECKOH NEATCTBHOCTH W
MMOBCETHEBHOW KU3HU.

B mnane peanu3zanuu MEpBOOYEPEAHBIX BOCHUTATENBHBIX M Pa3BUBAIOIIMUX (PYHKIIHMA
IEJIOCTHOM CHUCTEMBI CPEIHEro OOIIero oO0pa3oBaHMs MPHU M3YUYEHHH MpeaMeTa «XUMHs» Ha
yriyOoJIEHHOM YpOBHE 0COOYIO aKTyalbHOCTh TPHOOPETAIOT TaKKUE TSN U 3aJ1a4H, KaK:

e BOCIUTaHUE YOEKAEHHOCTH B TIO3HABAEMOCTH SIBIICHUH MPUPOIBI, YBAXKECHHUS K
MPOIIECCY TBOPUYECTBA B OO0JIACTU TEOPETHYECKHX W MPHUKIAIHBIX HCCICIOBAHHA B



XUMHUH, GOPMUPOBAHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH,

® pa3BUTHE MOTHBAIMK K OOYYCHHIO M MO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOCHHUS 00IEUeTIOBEUECKUX [IEHHOCTEH;

® pa3BUTHE TMO3HABATCIILHBIX  HWHTEPECOB, HHTEUIEKTYAIbHBIX W  TBOPYECKHX
CrocoOHOCTEN 00yJarommxcsi, GOPpMUPOBAHUE Yy HUX CO3HATEIHHOTO OTHOIICHHS K
€caMOOOpa30BaHUI0O U HENPEPHIBHOMY OOPa30BaHUIO KaK YCJIOBHIO YCHEIIHOM
po(heCcCHOHANTLHOM W OOIIECTBEHHOW JESTEIBHOCTH, OTBETCTBEHHOI'O OTHOIICHHS K
CBOEMY 3/I0POBBIO U TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

e (QopmupoBaHHME YMEHHUH ¥ HABBIKOB PAa3yMHOTO MPHPOJONOIL30BAHUS, PA3BUTHE
OKOJIOTMYECKON  KYJIbTyphl,  NPUOOPETCHHE  ONbITa  OOIIECTBEHHO-TIOJIEC3HOU
9KOJIOTHYECKOH JeSITeIbHOCTH.

OO01ee YUCIIO YacoB, MPEIyCMOTPEHHBIX I HM3y4eHHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpenHero obmiero odpaszopanusi, cocrabisger 204 ygacoB: B 10 kimacce — 102 gaca (3 daca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).

COJAEP/KAHUE OBYYEHUSA

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer M 3HAYeHME OPraHUYECKOM XHMMMH, TMPEICTaBIEHUE O MHOrooOpa3zuu
OPraHUYEeCKUX COCTUHECHUM.

DJEeKTPOHHOE CTPOEHHME aToMa YIJepoja: OCHOBHOE U BO30YXAEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aToMa yriepoaa. XMMUYecKas CBSI3b B OPraHMYECKUX COETUHEHMSIX.
Tunbsl rTuOpUAM3aMKM aTOMHBIX OpOHTanel yriaeponaa. MexaHu3mbl 00pa30oBaHUsl KOBaJIEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbI epeKkphIBaHKs aTOMHBIX opOuTaneil, - u
n-cBsa3u. OnuHapHasi, 1BOHHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3eH B MOJIEKyJax
oprannyeckux BemiecTs. [loHsTHE 0 CBOOOAHOM pagukale, Hykieodue u anexTpodue.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. DbyrmiepoBa U coBpeMEHHBIE
MPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJ. 3HaU€HUE TEOPUU CTPOEHUSI OPraHMYECKUX COEIUHEHUM.
MornekynsipHble U CTpYKTypHbIe (opmyinbl. CTpyKTypHble (GOpMYJbl pa3IMYHBIX BHUIOB:
pa3BépHyTasA, COKpall€HHas, ckenerHas. M3omepusa. Buuel wu3omepum: CTpyKTypHas,
IPOCTPaHCTBEHHAs. OJEKTpOHHBIE 3((EeKTbl B MOJNEKylIax OpPraHUYeCKHX COCIUHEHUIH
(MHIIyKTUBHBIA U Me30MEPHBI 3 PeKThI).

[IpencraBienue o kiaccupuKauy opranndeckux BemiecTs. [loHsTHE 0 GYHKIIMOHATBLHON
rpynne. I'omonorus. ['omonoruueckue paael. Cuctemarnyeckas HOMEHKIJIATypa OpraHU4YecKUX
coeaunenuit (IUPAC) u TpuBnaibHble Ha3BaHUSI OTJENIBHBIX MPEICTABUTEICH.

OcoOenHocT M KiIaccUpUKalusg  OpraHmyeckux  peakmuil.  OKuciauTenbHO-
BOCCTAHOBUTENbHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

DKcrepuMEeHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB U UX IMPEBpAllleHUN: O3HAKOMIIEHHUE C
o0pa3liaMu OpraHMYECKUX BEIECTB M MaTepualaMd Ha MX OCHOBE, OMBITHI IO IMPEBpAIECHUIO
OpraHMYECKUX BEUIECTB MpH HarpeBaHuM (IJIaBiIeHHe, OOYyIJIMBaHME U  TOPEHHE),
KOHCTPYMPOBAaHUE MOJENIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Anxkanbl. ['omonoruueckuil psi ankaHoB, oomas GopMyna, HOMEHKIATypa U U30MEPHSL.
OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYN AlKaHOB, Sp -TMOpUAM3ALINSA aTOMHBIX
opburaneit yrneposa, 6-cBsa3b. OU3NUECKUE CBOMCTBA AIKAHOB.



XVMHYECKUE CBOWCTBA AJIKAHOB: PEaKLUU 3aMEIICHUs, N30MEPU3ALUH, TETUIPUPOBAHUS,
UUKIU3aliy, [HPOJIM3a, KpekuHra, ropeHus. IlperncraBieHne o MeXaHU3ME peakUuil
pasivKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupoe. CriocoObl OTy4eHUs U IPUMEHEHHE aJIKaHOB.

[Muknoankanel. O6mmas Gpopmyrna, HoMeHKIaTypa u u3oMepus. OCOOCHHOCTH CTPOCHHUS U
XUMHUYECKUX CBOMCTB MaJbIX (IUKJIOMPONAaH, HHUKIOOyTaH) M OOBIYHBIX (IMKJIOIEHTAaH,
[UKJIOTeKCaH) MUKJIoaNKaHOB. CriocoObl MOJyYeHUs U IPUMEHEHHE IIMKI0ATKAHOB.

Anxkensl. 'omonorudeckuil psij aikeHoB, oOuias Gopmysa, HOMEHKIATypa. DIEKTPOHHOE
M TPOCTPAHCTBEHHOE CTPOCHHE MOJNCKY] ATKCHOB, SP°-THOPHIM3AIMS aTOMHBIX OpOHTaIeil
yriaepoaa, - u m-cBsizu. CTpyKTypHas u reoMmerpuyieckas (Iiuc-tpanc-) nzomepus. Ousnueckue
CBOMCTBAa QJIKEHOB. XHUMHUYECKHE CBOMCTBA: PEAKUHMM IIPUCOCIAMHEHHMs, 3aMCIICHHUS B O-
MOJIOKEHUE TPU JBOMHON CBSI3M, NoJuMepu3anuu U okucieHus. [IpaBumo MapkoBHHKOBA.
KauecTBeHHbIE peakiiiy Ha ABOWHYIO CBS3b. CIIOCOOBI MOIY4YE€HUS U IPUMEHEHHUE aJIKEHOB.

Ankamuensl.  Kmaccudukammss — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHEIE,
Kymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUSI W XHMHUYECKHX CBOWCTB
conpsikEHHBIX ueHoB, 1,2- u 1,4-mpucoeaunenue. Ilomumepusanus conpspKEHHBIX JAHEHOB.
CriocoObI mosTydeHus 1 IPUMEHEHNE alTKaJHeHOB.

AnkuHbl. 'oMonoru4eckuil psii amkuHOB, oOmas Gopmyna, HOMEHKIATypa U U30MEpHsL.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AJIKUHOB, SP-rHOpUAM3aIis aTOMHBIX
opbutaneit yriaepona. ®Pusnueckue CBONCTBA AIKUHOB. XHMHUYECKHE CBOMCTBA: PEAKIUU
IPUCOEANHEHUS, AUMEPU3aluu U TPUMEpHU3aluu, OKUciaeHus. KucioTHele CBOICTBA ajIKUHOB,
UMEIOLINX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBeHHBbIE peaklMHu Ha TPOHHYIO CBs3b. CIOCOOBI
MOJIyYEHUS U IPUMEHEHUE aJIKUHOB.

ApomaTuueckue yriaeBoaopo/sl (apeHsl). 'oMonoruueckuit psit apeHoB, ooias popmyna,
HOMEHKJIaTypa U HU30MepHus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbl OEH3071a.
dusnueckue cBoiicTBa apeHOB. XMMHYECKHE CBOMCTBa OEH30JIa M €ro rOMOJIOTOB: pEaKIUH
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklUd NPUCOEAUHEHUS,
OKHCIIEHHE ToMoJoroB OeH3ona. Ilpeacrasienue 06 opueHTHpYIOLIEM NeHCTBUU 3aMecTuTeneit
B OCH30JIbHOM KOJIbIIE Ha IMPUMEPE aJKUIIbHBIX PAJUKAIOB, KapOOKCUIBHOW, T'MIPOKCHIIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepuszamuss  ctuposna. CrnocoObl  NOMyYyeHUS W NPUMEHEHHE  apOMaTHYeCKUX
YIJIEBOIOPOOB.

[Tpuponnsiii ra3. Ilonyrasie HedTsHble ra3bl. HedTh u €€ mpoucxoxaenue. KameHHbIN
yroiib U HPOAYKTHl ero mnepepadotku. CrocoObl mepepaboTKu HeTH: MEeperoHKa, KPEeKUHT
(TepMHUUECKH, KaTaTUTHYECKHi), pudopMuHr, nupoius. [Ipoaykrsr nepepaboTku HedTH, UX
IpPUMEHEHHE B IPOMBIIUIEHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMH YTJIEBOIOPOIOB.

ONEKTPOHHOE CTPOEHHUE TaJOreHIIPOU3BOAHBIX YIJIEBOJAOPONOB. Peaknuu 3amelnieHus
rajjoreHa Ha THAPOKCOTPYIIY, HUTPOTPYIy, LHUAaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHUPTOBOrO pacTBopa MWIEnoud. BzammonelictBue
JUTaJIOTEHAIKAHOB C MarHueM M LHUHKOM. [loHATHE O MeTalJIoOpraHu4eCKHX COECTUHEHUSX.
Hcnonb30BaHue TralOreHIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIpU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMsS BEIIECTB M MX IPEBpALLEHUN: H3Y4YECHHE
(U3MYECKUX  CBOWCTB  YIJIEBOAOPONOB  (pPacTBOPUMOCTBH),  KA4YECTBEHHBIX  PEAKIUH
YIJIEBOAOPOAOB PAa3IMYHBIX KJIaccoB (0OeciBeunBaHMEe OPOMHOW MIIM MOAHOM BOJBI, pacTBOpa
NepMaHraHata Kajus, B3alMOJCICTBHE aleTHIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), xkauecTBeHHOE OOHapyXEHHE YIIIEpOoAa W BOJAOPOJA B OPraHMYECKUX BEIIECTBAX,
MOJIyuYeHUE ASTHJIEHA W H3Yy4YeHHE ero CBOMCTB, O3HaKomJieHHEe C¢ Koiuiekuusamu «HedTtb» u
«Yromp», ¢ o0Opa3uamMu IjlacTMacc, KaydyyKoB M PE3HHBI, MOJICIUPOBAHUE MOJEKYI
YIII€BOIOPOAOB U TaJOTEHIPOU3BOIHBIX YTIIEBOIOPOIOB.



Kucaopoacoaep:xamme oprannyeckie coeiMHeHUsl.

[IpenenbHble omHOATOMHBIE CcHUpPTh. CTpoeHHEe MOJeKysl (Ha MpUMepe METaHolla U
stanona). ['omonormueckuii psig, odmas Gpopmyna, u3oMepus, HOMEHKJIATypa U KJIaCCH(PHUKAIINS.
®du3nueckue CBOWCTBA IPEAENIbHBIX OJHOATOMHBIX CHUPTOB. BOJOpPOIHBIE CBSI3U MEXIY
MOJIEKYJIaMH ~ CIIUPTOB. XMMHUYECKHE CBOMCTBA: pEaKUMM 3aMELEHUs, JerujapaTanuy,
OKHCJICHUs1, B3aUMOJECICTBHE C OPrAaHMYECKUMU U HEOPTAaHUYECKUMU KucioTaMu. KauecTBeHHas
peaxkuus Ha OJHOATOMHbIE CHUPTHI. JlelicTBHE 3TaHOJIa U METaHOJA Ha OpPraHU3M YEJIOBEKA.
CniocoOblI MoTy4eHus U IPUMEHEHHE OJJHOATOMHBIX CIIUPTOB.

[TpocTeie 2upsl, HOMEHKIATypa U u3oMepus. OcoOeHHOCTH (PU3MUECKUX M XUMUYECKHIX
CBOMCTB.

MHoOroaTOMHbIE CHOUPTHl — ATWIEHIVIMKOIb M INIHLEpUH. DPU3NYECKHME U XUMHYECKHE
CBOMCTBA: pEaKklIMM 3aMEUICHUs, B3aUMOJECUCTBHE C OPraHMYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl Peakusi Ha MHOTOaTOMHbIe cupThl. [IpeacraBienue o MexaHusmMe
peakiuii HykieopuIbHOroO 3amenieHus. JleiictBue Ha opraHu3M yenoBeka. CrocoObl MmoydeHus
U IIPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJIEKYbl, B3aMMHOE BIUSHUE THAPOKCOTPYIIBI U OEH30JIBHOTO sifipa.
Ousnueckue cpoiictBa (henoma. OCOOEHHOCTH XMMHYECKHX CBOMCTB (eHona. KayecTBeHHBIC
peakiuu Ha QeHona. TokcuuHOCTh (eHona. CrocoObl MoydeHHs W NpUMeHeHHe (eHona.
denonopManbaeTHAHAS CMOJIA.

KapOoHuiabHbBIE COEIUHEHUS — aIbJErHabl M KETOHBL. JIEKTPOHHOE CTPOCHHE
KapOOHHMIIBHOM Tpymmbl. ['OMOJOrHYecKre psbl albICTHAOB M KETOHOB, oOmias ¢opmyna,
u3oMepuss M HoMeHkJaTypa. dusnmyeckue CBOMCTBA aJdbJErMIOB M KETOHOB. XHMHYECKHE
CBOICTBa aNbJErW0B M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEeHUE allbJIeruJIoB,
Ka4eCTBEHHbIE peakiuu Ha anbiaeruibl. CrocoObl MONyuyeHUs W NMPUMEHEHHUE albJIerHJ0B U
KETOHOB.

OnHOOCHOBHBIE MpeJesibHbIe KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOSHHUS MOJIEKYI
KapOOHOBBIX KHCIIOT. M3omepus u HomeHknarypa. dusmueckue cBOMCTBa OJHOOCHOBHBIX
IpeJeNbHbIX KAapOOHOBBIX KHUCIIOT. BoIOpojgHBIE CBS3M MEXIy MOJIEKyJaMH KapOOHOBBIX
KHCIIOT. XMMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakuus ATepuUKaAlUU, PEAKIUH C
y4acTHEM YIJIeBOJOPOAHOro paaukaiga. OcoOeHHOCTH CBOMCTB MypaBbUHON KUCIOTHI. [loHsATHE
0 TIPOM3BOJHBIX KapOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasne kapOOHOBBIX KHUCIIOT.
OcCo0eHHOCTH CBOMCTB HENpEAETbHBIX M apOMAaTHUECKUX KapOOHOBBIX KHMCJOT, AUKAPOOHOBBIX
KHUCJIOT, THAPOKCUKApOOHOBBIX KuCHOT. IlpencraBurenu BhICHIMX KapOOHOBBIX KHUCIOT:
CTeapHHOBAs, MAJIbMUTUHOBAs, OJICMHOBAs, JUHONEB8As, JUHONEH08ds KHUCIAOThL. CrocoOsl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxuble 3¢upsl. ['omonoruueckuii psa, obmas ¢hopmyina, ©30MepUs U HOMEHKJIATypa.
Du3nYeCcKre 1 XMMUYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U IEJTOYHOU Cpelie.

XKupsl. Ctpoenue, pusnyueckue U XMMHUECKUE CBOMCTBA JKUPOB: THAPOIU3 B KHUCIOH U
nienouHoi cpeae. OcOOEHHOCTH CBOWCTB KUPOB, COJAEPIKAIIUX OCTATKU HETIPENEIbHBIX YKUPHBIX
KucaoT. JKupsl B mpupoze.

MBpBUT4 KaK COJTU BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JeHCTBHUE.

OOmast xapaktepucTuka yrieBojnoB. Kiaccudukanus yriaeBogoB (MOHO-, 1U- U
noymcaxapuasl). MoHocaxapuapl: TIIOKO3a, (PYyKTO3a, rajakTtosa, pubo3a, Ie30KcHpruOo3a.
dusnyeckue CBOMCTBA M HaxoxzaeHue B npupome. PorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIFOKO3Bl: PEAKIUMU C YYaCTUEM CIHMPTOBBIX M  AJIbJACTHIHOM TIpYII, CIOUPTOBOE U
MOJIOYHOKHCIIOe OpoxkeHue. IIpuMeHeHHe TIIIOKO3bI, €€ 3Ha4YeHHE B JKU3HEACATEIbHOCTH
opranmsma. Jlucaxapuapl: caxapo3a, MajabTO3a M JAaKTo3a. BoccTaHaBiauBammue U
HEBOCCTAaHaBIUBAIOLIME Aucaxapuibpl. ['maponus nucaxapuaoB. Haxoxaenue B mpupone u
npumeHenue. [lomucaxapuapl: Kpaxmai, TNIMKOTeH M uemnonos3a. CTpoeHHe MaKpOMOJIEKY
Kpaxmaja, TJIMKOI€Ha WU LeJuItoyio3pl. (PDusnueckue CBOMCTBA Kpaxmajga M ILEJIIH0JI03bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THAPOJIW3, KAaYeCTBEHHAs PEaKius C HOJAOM. XHUMHYECKHE



CBOICTBa IEILTIOI03bI: THAPOIIN3, MOTydeHHe d(PupoB 1emTono3bl. [ToHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHbIN IIENK).

DKCIepUMEHTaIbHbIE METO/bl M3YyY€HHUS BELIECTB M WX IMPEBpAIICHUIN: PaCTBOPUMOCTD
pa3MYHBIX CHOUPTOB B BOJE, B3aMMOJICHCTBHUE AITAHOJIA C HATPUEM, OKHUCIEHUE 3THIIOBOTO
CIIMpTa B alNbJEerWJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHUCIEHUE 3THIOBOTO CIHUPTA
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEPUAIOB), KAUeCTBEHHbIE PEaKIMU Ha
anpaeruasl (¢ ruapokcuaom auammuncepeodpa(l) u ruapoxcuaom meau(1l)), peakmus raumepruHa
¢ runpokcunom meau(ll), xummuueckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMO/ICHCTBHE
pacTBopa rioko3bl ¢ runapokcuaom meau(ll), BzaumopaeiicTBue kpaxmaiia ¢ MOJOM, pELICHUE
SKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMaM «Cnupthl U (enoinby, «KapOoHoBbie KUCTOTHI. ClI0XKHBIE

3UPBD».
A30Tco/iepKamue OpraHnyecKne coeTMHeHNs.
AMUHBI — OpraHM4eckHe TPOM3BOJIHBIE aMMuaka. Kiaccudukanus aMHHOB:

anudaTuyecKkue U apoMaTHUECKUe; MePBUYHbIC, BTOPUUHBbIE U TpeTUuyHble. CTPOCHUE MOJEKYI,
obmas ¢opMmyiia, U30MepHsi, HOMEHKJIATypa U (PU3UYECKHEe CBOWCTBA. XUMHUYECKOE CBOMCTBA
annpaTHYECKUX aMHHOB: OCHOBHBIC CBOMCTBA, AJIKWIMPOBAHHE, B3aMMOJICHCTBHE IMEPBUYHBIX
aMHHOB C a30THCTOH KHCIoTou. CoJIM aIKMJIIaMMOHHUS.

AHWIMH — IpeACTaBUTENIb aMMHOB apoMaTtudeckoro psaa. CtpoeHue aHuivHa. Bzanumuoe
BIIUSTHUE TPYI aTOMOB B MoJIeKysle aHmwinHA. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWJIMHA.
KauectBennsle peakuuu Ha aHwinH. CrnocoObl MOMy4eHHS U TpUMEHEHHE aar(aTHUYeCKUX
aMuHOB. [lonydyeHnue aHuiIMHA U3 HUTPOOEH30JIa.

AmuHokucnotel. Homenknatypa u  u3zomepuss. OrtaenbHble NOPEICTABUTENN  O-
AMHMHOKHCIIOT: TIUIWH, aJlanuH. Du3ndeckue CBOMCTBA aMHHOKHCIOT. XMMHUUYECKHE CBOICTBA
AMUHOKHUCIOT Kak aM(OTEepHBIX OPTraHWYECKUX COEAMHEHUN, peakius MOJUKOHACHCAIINH,
0o0pa3zoBaHHe MENTUIHON CBs3U. bronorndyeckoe 3Ha4eHHE aMUHOKHUCIOT. CHHTE3 U THAPOIH3
MEITH/IOB.

benku kak npupoanele mosmuMmepbl. llepBuuHas, BTOpUYHAs W TPETHYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: THAPONIN3, NEHATYypalus, KaueCTBEHHBIE PEaKIMu Ha
OerKuy.

OKCIEPUMEHTAIbHBIE METOJIbl M3YYEHHsS BEIIECTB M MX IPEBPALICHUN: PACTBOPEHHUE
OeJIKOB B BOJIE, JICHATypalusi OEJIKOB MPU HArpeBaHUM, IIBETHBIC PEAKIIMU Ha OENKH, pelieHue
AKCIIEPUMEHTANIBHBIX 337a4 MO TeMaM «A30TCOJEp)KAIIME OPraHUYEeCKHE COCIMHEHUS» U
«Pacno3HaBaHne OPraHUYECKUX COCTUHECHUI.

BbicokoMosieKyJIsIpHBIE COeIMHEHHUS .

OCHOBHBIE TIOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMEp, TOJUMED,
CTPYKTYPHOE 3BEHO, CTEMEHb MOJIMMEpU3allui, CpPEeAHssl MOoJeKyJsipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSMHEHNN — TIOJIMMEPHU3AIIHS U TIOTUKOHICHCAITHS.

[Tonumepusie MaTepHuabl. ITnacT™Maccel (moMATHIIEH, MOJIMIIPONUJIEH,
TTOJTMBUHUJIXJIOPHUI, TTOJTUCTHPOJT, MOJIMMETHIIMETAKPHIIAT, MOJTMKApOOHATHI,
nonudTHIeHTepedTanar). YTunusanus u nepepaboTka MIacTUKA.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPONPEHOBBIN, U30IIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbIE (XJIOMOK, IMIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTE€TUYECKHE (KAIPOH U JIABCaH).

[Tomumepsl  cneruanbHOTO  Ha3HayeHUs (TEQUIOH, KEBJIAp, OSJIEKTPOIPOBOIAIINE
MOJIUMEPBI, OMopa3iiaraeMple MOJMMEDPHI).

OKCMEPUMEHTAIIBHBIE METOJIbI U3YYEHHUS BEIIECTB W UX MPEBpAIICHUN: 03HAKOMIICHHE C
oOpa3lilaMd TMPUPOIHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, KaydyKoOB, peEIICHHE
AKCIEPUMEHTAIBHBIX 3aJ71a4 10 TeMe «Pacrno3HaBaHue M1acTMAacCc U BOJIOKOH.

Pacuérnpie 3amaun.



Haxoxaenne MoneKyasspHOi GOopMyIIbl OPTaHUYECKOTO COSTUHEHUS IO MACCOBBIM JIOJISIM
9JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXKICHHE MOJIEKYJISAPHOU (OPMYIIbI OPraHHUYECKOTO
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BelIecTBa (Macce,
00BEMY) MPOYKTOB pEaKLUU WU/WIN UCXOJHBIX BEIIECTB, YCTAHOBIIEHUE CTPYKTYPHOU (OpMYIIBI
OpPTaHMYECKOTO BEHIECTBA HA OCHOBE €ro0 XMMHYECKHX CBOWCTB WM CIIOCOOOB TOJydYEHUS,
orpeziesieHue I0JIM BbIXOa MPOIYKTa PEaKlUU OT TEOPETUUECKH BO3MOMXKHOTO.

MexnpeameTHbIe CBS3H.

Peanu3zanust MeXnpeaMETHBIX CBS3EH MPU MU3Y4EHUU OopraHuydeckor xumuu B 10 kiacce
OCYIIIECTBIISIETCS 4Yepe3 HMCIOJb30BaHHWE KaK OOMIMX ECTECTBCHHO-HAYYHBIX IMOHSATHH, TaK W
MOHSTHUIA, IPUHATHIX B OTJEIbHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TOHATHS: SIBJICHWE, HAyYHBIA (aKT, THIOTE3a, TEOpHs,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIIOJCHHE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJICTTUPOBAHUE.

O®u3uka: Marepusi, aTroM, 5SJIEKTPOH, MPOTOH, HEUTPOH, MOJEKyla, IHEPreTHYECKUn
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEIIeCTBa, (PU3UUYCCKUEC BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorust: Kierka, opraHu3M, dKOcUcTeMa, ouocdepa, MeTaboJIM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TETEPOTPO(HBIA THUII TUTaHUSA, OpOoXeHUE, (OTOCHHTE3, JbIXaHHE, OCJIKH,
YIJICBOJIBI, )KUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

['eorpadusi: mose3Hble UCKOMAaeMble, TOTLINBO.

TexXHOJOTHS: TUIIEBBIE TPOTYKTHI, OCHOBHI PAIlHOHATHHOTO TTMTAHUS, MOIOIITUE CPEICTRA,
MaTepuaibl U3 UCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.

11 KUIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHE 3JE€KTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. DHEPreTMYECKHEe YPOBHU M MOJYPOBHU. ATOMHBIE
opoOutanu. Kinaccudukaims XUMHYECKUX DJIEMEHTOB (s-, p-, d-, f-amemenTs). Pacnpenenenue
AJIEKTPOHOB I10 ATOMHBIM OpOMTAISIM. OJIEKTPOHHBbIE KOH(QUIypalMHd aTOMOB 3JIEMEHTOB
NEpPBOro—4eTBEPTOro IMEPUOJOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHMM, 3JIEKTPOHHbBIE
KOH(UTypauyu HOHOB. DIEKTPOOTPULIATETBHOCTb.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XuMu4eckux saemMeHToB JI.M.
MenneneeBa. CBsA3b NEPUOANYECKOrO 3akoHa M [lepuonmyeckold CHUCTEMBI XMMHYECKHX
AIIEMEHTOB C COBPEMEHHOM TeopHuell CTpoeHus aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS! CBOWCTB
XUMHUYECKHX 3J€MEHTOB M 00pa3yeMbIX WMH IMPOCTHIX M CJIOXKHBIX BEIIECTB MO TpynnaMm Hu
nepuosiaM. 3HaueHue nepuoandeckoro 3akona /.M. Menneneesa.

XuMuyeckasi cBsI3b. BUabl XMMUYECKOH CBSI3U: KOBAJICHTHAs, MOHHAs, METAIIMYECKas.
Mexann3mbl 00pa3oBaHUsl KOBAJIEHTHOM CBSI3U: OOMEHHBIM U JOHOPHO-aKIENTOPHBIA. DHeprus
U JMHaA cBsA3M. [loysspHOCTE, HANIpaBIEHHOCTh U HACBHIIIAEMOCTh KOBAJIEHTHOU CBs3U. KpaTHble
cBs3u. BogoponHas cBsi3b. MeXMONIEKYISIpHBIE B3aUMOACHCTBUS.

BanenTHOCTP M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b DJIEKTPOHHON CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUYECKHM CTPOEHUEM (Ha MpUMEpPE COEAMHEHUN AJIEMEHTOB BTOPOTO
HepuoJIa).

[IpencraBneHne O KOMIUIEKCHBIX coequHEeHMsX. (CoCTaB  KOMIUIEKCHOTO — HMOHa:
KOMILJIEKCOOOpa3oBarenb, JUTaHAbl. 3HAUeHHWE KOMIUIEKCHBIX coeauHeHuil. IloHstne o
KOOPAMHALIMOHHOW XMMHH.

BemiecTtBa MOJEKYJISIPHOTO W HEMOJEKYJISIPHOTO CTpOeHUs. THIBI KpHUCTaNIMYECKUX
pPEmETOK (CTPYKTYp) ¥ CBOMCTBA BEIIECTB.

ITonsiTue o nucnepcHbIX cucreMax. MctunHble pacTBopsl. [IpeacraBienue o KOTOMAHBIX
pactBopax. CrnocoObl BbIpak€HHsI KOHLIEHTpPAllMM pacTBOPOB: MaccoBas JA0J BeELIeCTBa B



pacTBope, MoOJIsIpHas ~ KOHUEHTpamusi. HacelllleHHble ¥ HEHaCBIEHHBIE  PaCTBOPBHI,
pacTtBopuMoOcTh. Kpucramnoruaparst.

Krnaccudukanus ¥ HOMEHKJIATypa HEOPTaHMYECKHX BEIICCTB. |pHBUAIBHBIC HAa3BaHUS
OTJEJIbHBIX NPEJCTABUTEICH HEOPraHUYECKNUX BEUIECTB.

Knaccugukanus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPraHu4eCcKOi XUMHUH. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS U IMPEBPALICHUS 3HEPTUU MPU XUMUUYECKHUX
peakuusax. Termmosbie 3 (HeKTb XUMHUECKUX peakuuil. TepMOXUMHYECKUE YpaBHEHHUS.

CKopocTbh XUMHUYECKOUN peakIiny, €€ 3aBUCUMOCTh OT pa3iuyHbIX (QakTopoB. ['oMoreHHbIE
U TreTeporeHHbie peakuuu. Kartanus u katanu3aTopsl.

OOpatumble u HeoOpaTHMble peakUUd. XUMHUYeckoe paBHoOBecue. KoHcraHnTta
XUMUYECKOTo paBHOBecusi. DaKTOphI, BIMUSIONIME HA TMOJOKEHHE XUMHUYECKOTO PaBHOBECHSI:
TEMIIepaTypa, IaBJIEHHE M KOHLEHTPALUU BEIECTB, y4acTBYIOLIMX B peakuuu. [Ipunnun Jle
[TaTense.

OnektponuTtnueckas guccouuanus. CuibHble U ciabble  IeKTpoiuThl. CTeneHb
nuccormanuu. Cpefa BOIHBIX PacTBOPOB: KUCJIOTHAs, HEHUTpalibHas, mieno4yHas. BogopoaHbii
nokasatenb (pH) pactBopa. 'maponus coneit. Peakiiuu noHHOro oOMeHa.

OKHUCIUTENbHO-BOCCTAHOBUTENNbHBIE peakuuu. CreneHb oOkucieHus. OKHUCIUTENb U
BOCCTaHOBUTENb. IIponecchl OKHCIEHHS M BOCCTAHOBJIECHUs. BakHeWllue OKUCIUTENIH U
BOCCTAaHOBUTEH. METO] 3JIEKTPOHHOTO Oananca. DJICKTPOIH3 paCTBOPOB U PACIIIIABOB BEIIECTR.

OKCIIEpUMEHTAIbHbIE METOJAbl HM3YYEHMS BEIIECTB U HUX MPEBpALICHUIl: pa3iioKeHUe
MEepPOKCUIA BOJOPOJAa B TNPHUCYTCTBUU KaTalld3aTopa, MOJEIN KPUCTALIMYECKUX PEIIETOK,
MPOBEJCHUE pEaKIuii HMOHHOTO OOMEHa, OIpeleleHHe Cpeabl pPacTBOPOB C TMOMOIIBIO
WHJIUKATOPOB, M3YYCHHUE BIIUSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOW pEaKIuu U
MOJIOKEHNE XUMUYECKOTO PABHOBECHSL.

Heopranuyeckasi Xumus.

ITonoxxenue HemertaiuioB B llepumomgmyeckoir cucreMe XuMHYEeCKHX dieMeHTOB J[.U.
MenneneeBa U OCOOCHHOCTH CTpOEHHUS HMX aroMoB. (DU3UYECKHME CBOICTBA HEMETAJIIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpuUMepe KUCIopoa, cepsbl, hocdopa u yraeposa).

Bonopon. Ilonydenue, ¢puznueckue U XUMUYECKHE CBOWCTBA: PEAKIMU C METaUIaMH U
HEMETaJUIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. | uipuabl. TOMIMBHBIE 371€EMEHTHI.

["anorensl. Haxoxxnenune B mpupoje, CrocoObl MONy4eHUs, (GU3NYECKUEe U XUMHYECKHE
cBoiicTBa. ['amoreHoBojopoabl. BaxkHelne KHUCIOPOACOIEpKAIIUE COEAUHEHUS TalOT€HOB.
JlaGopaTopHbie U MPOMBIIIIICHHBIE CIIOCOOBI MOTy4YeHHUs rajoreHoB. [I[puMeHeHne rajoreHoB u
UX COEIUHEHMM.

Kucnopon, o3oH. JlabopaTtopHble W MPOMBIIUICHHBIE CIIOCOOBI TMOMYYSHHUSI KHCIOPOJA.
®usnueckue M XHUMHUYECKHE CBOWCTBA W MPUMEHEHHE Kuciopoiga u o030HA. OKcHUIbl U
TIEPOKCHUJIBI.

Cepa. HaxoxneHume B MpUpOJE, CIOCOOBI MONYy4YEeHUS, (U3MUECKHE W XHUMHUYECKHE
cBorictBa. CepoBonmopon, cynbbuasl. Oxcua cepsl(IV), oxcun ceprui(VI). Ceprucras u cepHas
KUCTOTHI U uX coiu. OCOOCHHOCTH CBOMCTB cepHOUl KucioThl. [IpuMmeHeHHe cepbl U e€
COCTUHEHUN.

A3zor. Haxoxnenue B TpuUpojie, CIOCOObI MONMy4deHHs, (PU3MUECKHEe U XHUMHUYECKHE
cBoiicTBa. AMMHUAK, HUTpuAbL. OKcHABI a30Ta. A30THUCTas U a30THAsl KHUCJIOTBI U UX COJIH.
Oco0OeHHOCTH CBOMCTB a30THOW KUCIOTHL. IIpuMeHeHue a30Ta M ero CoeAuHEeHHd. A30THbBIE
ya0OpeHUsI.

®ochop. Haxoxxnenwe B mpupoje, crmocoObl MoiydeHusi, GU3NYECKUEe U XUMHYECKHE
cBorictBa. Dochuasr u dochun. Oxcuasr dochopa, ¢ochopHas kuciora u €€ COJH.
[Tpumenenue docdopa u ero coenunenuit. ochopHsie ynodpeHus.

VYrnepoa, HaxoXACHHE B TMpUpoJe. AJUIOTpomHbIe Momudukarmuu. DPuznyueckue u
XMMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriepoaoMm. Oxcun yriaepona(ll),
okcun yriepoaa(lV), yrombHas kucinora u e€ coid. AKTHBUPOBAHHBIA yroyib, aicOpOITHs.



Oynnepensl, rpadeH, yriaepogHsle HaHOTpYOku. IIpuMeHeHMe TpPOCTBIX  BEILIECTB,
00pa30BaHHBIX YIIIEPOIOM, U €r0 COSAMHEHU.

Kpemuuii. Haxoxxnenue B mpupope, crocoObl MOJTy4eHus, (GU3NYecKrue U XUMHUYECKHe
cBorictBa. Okcua kpemuus(IV), kpeMHUEBasE KUCIOTa, CUIMKATHL. [I[puMEeHEHNE KPEMHUS U €ro
coenquHeHuil. CTEKI0, ero MoJly4eHue, BUAbI CTEKIIA.

[Tonoxxenue metaisoB B [lepuonnueckoil cucreMe XUMHUYECKUX 371eMEHTOB. OcoOeHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI04eK aTOMOB MeTayuioB. O0mue Gpu3nuecKkue CBOMCTBA METAJIIOB.
[IpumeHneHne MeTalIOB B OBITY U TexHHKE. CIIaBbl METAJLIOB.

DNEKTPOXUMHUYECKHIA P HampspDKeHuid MeTaiioB. OOmme CcrnocoObl  MONydeHUs
METaJUIOB: TUAPOMETAJUTYPIHsl, TUPOMETAJULYPIusl, diaeKkTpomeTautyprus. [lonsatue o koppo3un
MeTasuioB. CriocoObl 3aIUThI OT KOPPO3UH.

OO6mas xapaktepuctuka MeTawioB IA-rpynmel [lepuoandeckoil CHCTEMBl XMMHUYECKHUX
aneMeHToB. Hatpuii n kanuii: nonydenue, Gpusnueckue U XUMHUYECKUE CBOICTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCAMHEHUH.

O6mas xapakrtepuctuka MetaiioB IIA-rpynnsl [leproguueckoil cucTeMbl XUMHUYECKUX
9JIeMEHTOB. MarHuii ¥ KaiblMii: ToJdy4YeHue, (QU3NYeCKue U XUMHYECKHE CBOMCTBA,
NPUMEHEHHE TPOCTHIX BEIIECTB U MX COeAMHEHUH. JKECTKOCT BOABI M CLIOCOOBI €€ YCTpaHEeHHSI.

AnoMuHUR: TonydyeHue, GU3NYECKUe U XMMHUUYECKUE CBOICTBA, MPUMEHEHHE MPOCTOrO
BELIeCTBA M €ro CoeAMHEHUH. AM(OTEpHbIE CBONCTBA OKCHAA WU THAPOKCUAA aJOMUHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUSL.

OOmass xapakTepucTuka MeTauioB mnoOouHblx noarpynn (b-rpynm) Ilepuoauueckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®uznyeckue U XMMUUYECKHUE CBOMCTBA XpoMma U ero coeuHeHui. OKCHUJIbI U THIPOKCH/IBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatsl U AMXpPOMATHI, UX OKHUCIUTEIbHBIE CBOWCTBA.
[TosryueHue u npuMeHEeHNe XpoMa.

dusnyeckue M XUMHUYECKHME CBOMCTBA MapraHia M €ro CoeauHEeHuH. Baxuenmne
coenuHenus mapranua(ll), mapranna(IV), mapranna(VI) u mapranna(VII). Ilepmanranar kanus,
€ro OKHCIINTENbHBIE CBONCTBA.

duznyeckue U XUMUYECKUE CBOMCTBA Kene3a U ero coequHeHni. OKCHabl, THAPOKCUIBI U
comu xkene3a(ll) u sxenesa(Ill). [TonmyueHne u npuMeHeHue xele3a U ero CIIaBOB.

Du3nyecKnue U XMMUYECKUE CBOMCTBA MeIU U €€ coeuHeHuil. [lonydenne nu npumMeHenne
MeIU U €€ COCIUHEHUM.

[{uuk: monyuyenue, pu3nyeckre U XUMUUECKHE CBOMCTBA. AM(DOTEpHBIE CBOMCTBA OKCHIA
Y THIPOKCHJIA [IMHKA, THAPOKCOKOMILIEKCHI IMHKA. [[pMeHeHne NMHKa U €r0 COEIMHEHN.

OKCepUMEHTAIbHbIE METOJbl H3y4YeHMs] BEUIECTB M UX MpEeBpallleHui: H3ydYeHHe
00pa3loB HEMETaIOB, TopeHue cepbl, (docdopa, xeneza, MarHus B KHCIOPOJE, M3yUEHUE
KOJUIeKIMH «MeTayuibl M CIUIaBbl», B3aUMOJCHCTBHE IIENOYHBIX M IIEJIOYHO3EMETbHBIX
METAJUIOB C BOJOW (BO3MOXXKHO MCIIOJIb30BaHME BUIEOMATEPUAIOB), B3aUMOJICHCTBUE LIMHKA U
’KeJle3a ¢ pacTBOpaMU KHUCJIOT U IIeI0Ye, KaueCTBEHHBIE peaKlii Ha HEOPraHUYECKHUEe aHUOHBI,
KAaTHOH BOJOPOAA U KAaTHOHBI METAJUIOB, B3aUMOJEHCTBUE THIPOKCHIOB AIIOMHHMS M IIMHKA C
pacTBOpamMH KUCJIOT U IIeJo4el, perieHne SKCIepUMEHTAbHBIX 3a/1ad 1Mo TemMaMm «[ amoreHsi»,
«Cepa u e€ coeuHEHHsI», «A30T U Gochop U UX cCoOeTUHEHU», «MeTaulbl IIaBHBIX HOATPYII,
«MeTanabl MOOOYHBIX MOATPYIII.

XuMHS U )KU3Hb.

Ponp xumun B obecriedeHH yCTOWYMBOTO pa3BUTHA desoBeuecTBa. [loHATHE O HAaydyHBIX
METOJaxX IIO3HAHUS M METOJOJIOTMM HAy4dHOro wuccienoBaHuss. HayuHble npuHIUIBI
OpraHMu3ali XUMUYECKOTo MPOU3BOACTBA. [IpoMblIlIsIeHHBIE CTOCOOBI MOMyUYEHUsI BaKHEHIIINX
BEIIECTB (Ha MpUMepe MPOU3BOJCTBA aMMHAaKa, CEPHOW KUCIIOTHI, MeTaHoua). [IpoMbiuieHHbIE
CIocoObl MOJTYYEHHs] METANIOB U CIUIABOB. XMMHUYECKOE 3arps3HEHHUE OKpY)Karollel cpelbl u
ero nocneacTBus. Poib xuMuu B 00ecriedeHu SHEpreTHYecKoil 0€30macHOCTH.



XuMmHs U 310pOBbe 4YenoBeka. JlekapcTBeHHblE cpencTBa. lIpaBuna ucnosb3oBaHUsA
JIEKapCTBEHHBIX IMpenaparoB. Pojib XUMUKM B pa3BUTUH MEAUIMHBI.

XuMUs UK. OCHOBHBIE KOMIIOHEHTHI, IUIIEBbIC 100aBKku. Poiib XxumMuu B o0ecreueHuu
MHIIEBOI 0€30IIaCHOCTH.

Kocmernueckue u mapdroMepHbie cpeactBa. beitoBas xumus. [IpaBuna OGe3omacHOTro
WCITOJI30BaHUS MperapaToB OBITOBOM XMUMHUHU B MIOBCETHEBHOM YKU3HH.

XUMHUS B CTPOUTENIBCTBE: BAKHEHUININE CTPOUTEIBLHBIC MaTepUaibl (IIEMEHT, OETOH).

XuMHS B CENBCKOM X03siiicTBe. OpraHrYecKue 1 MUHEPAIbHBIC yI00pCHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPaCKH, CTEKJIO, Kepamuka. MaTepuanbl
IS 3JeKTpOHUKU. HaHoTexHo0rNN.

Pacuérnnie 3agaum.

Pacuéter: Macchl BemecTBa wiM 00BbEMA Ta30B MO W3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MAaCChl (00bEMa, KOJIUYECTBA
BEIIECTBa) MPOJYKTOB PEAKIMH, €CIU OJHO W3 BEIIECTB MMEET NpuUMecH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAKIMH, €CIM OJHO M3 BEIIECTB JaHO B BUJE PAcTBOpa C
onpeneéHHON MaccoBOM J0Jied pacTBOPEHHOIO BEIIECTBA, MACCOBOM JOJIM M MOJISIPHOU
KOHIIEHTpAllUh BEUIECTBA B PACTBOPE, JOJU BBIXOJA MPOAYKTAa PEAKLUU OT TEOPETHYECKHU
BO3MOJKHOTO.

MexnpeameTHbIe CBSI3H.

Peanuzamus MeXIpeIMeTHBIX CBS3€H MPH M3YYEHHH OOIed M HEOpPraHM4eCKOH XUMHUU B
11 Kiacce OCYIIECTBIIICTCS Yepe3 MCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX HMOHSATHMH,
TaK U MOHATUM, IPUHATHIX B OTAEIbHBIX MPEIMETAaX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.

OO0mue ecTeCTBEHHO-HAYyYHBIC TIOHATHS: SBJICHHWE, HAyYHBIA (aKT, THIOTE3a, TCOPHS,
3aKOH, aHalu3, CHHTE3, KiIaccu(puKalus, TEePUOJUIHOCTh, HAOMIOEHUE, U3MEpEeHHE,
AKCIEPUMEHT, MOJIEJIb, MOJICTTMPOBAHHUE.

®usnka: marepus, MUKPOMHpP, MaKpOMHp, aTOM, 3JEKTPOH, MPOTOH, HEHUTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJa, DHEPreTUYECKUM YpPOBEHBb, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHUE BEIEeCTBA, WICAIbHBIM Tra3, (U3NYECKUE BETUYMHBI, EIMHHIIBI
W3MEPEHHUs], CKOPOCTh, SHEPTHS, MaCCa.

buonorus: kierka, opraHusM, OJKocHcTema, Ouochepa, MeTabOIU3M, MaKpo- H
MHUKPOAIJIEMEHTBI, OC€IKH, KUPBI, YIIEBOIbI, HYKJIEHHOBBIE KHCIOTHI, (PEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BELIECTB U MOTOK YIHEPTUHU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOIIAEMBIE, TOTLITUBO, PECYPCHI.

TexHomorus: XUMHYECKasi MPOMBIIUIEHHOCTh, METAJUTYprusi, CTPOUTEIbHbBIE MaTepUalbl,
CEIbCKOXO03SHUCTBEHHOE IPOM3BOJICTBO, THINEBAs IPOMBIIUICHHOCTh, (papManeBTHYEeCKas
MPOMBILIEHHOCTb, MIPOU3BOJICTBO KOCMETHYCCKUX [pEIaparos, MIPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTE€pPUAJIOB, AJIEKTPOHHAS TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [MPOTPAMMBI 110 XMMHWHU HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JJUYHOCTHBIE PE3YJbTATbDI

B COOTBETCTBUHU C CHCTEMHO-ACATCIBHOCTHBIM IIOAXOAOM B CprKType JINMYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS TpeaMera «XHUMHUS» Ha YPOBHE CpeaHero oomero obpazoBaHUs
BBIJICJICHBI CJICYIONINE COCTABJISAIONINE: OCO3HAHNWE O0YJAIOMIMMHUCS POCCUHUCKON TPaKIaHCKON
HICHTUYHOCTH, TOTOBHOCTH K CaMOpaBBI/ITI/IIO, CaMOCTOATCIBbHOCTU U CaMOOHpeHGHCHI/IIO;
HaJM4Yhe MOTHBAIMM K  OOYYCHHIO; TOTOBHOCTH W  CIIOCOOHOCTh  OOYyYaromIuXcCs
pyKOBO[[CTBOBaTBCSI HpI/IHHTbIMI/I B O6H.[€CTBG HpaBI/IJIaMI/I nu HOpMaMI/I INOBCACHUA, HAJIN4YUC
MPaBOCO3HAHUS, PKOJOTHYECKON KYJIBTYPHI, CIIOCOOHOCTh CTaBHUTh IIEJIM U CTPOUTDH KU3HCHHBIC
I1JIaHBI.



JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTPaxaroT cHopMHUpPOBAHHOCTH
OTIbITa [MO3HABATEIBHON U MPAKTUYECKOM JesATeIbHOCTH 00yUaloluXcs B MpoIecce peann3aun
00pa3oBaTeNbHON AESTEIbHOCTH.

JIndHOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
OTIBITA TTO3HABATEIBHON U MPAKTHUECKON JEATEILHOCTH 00YUYaIOMIMUXCsl B MPOLIECCE pealln3aluu
00pa30BaTeNbHOM 1eATENbHOCTH, B TOM YUCIIE B YACTHU:

1) rpaaaHCcKOro BOCIUTAHMS:

OCO3HaHHUA 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY W MPABOMOPSIIKY;

MPEJICTABICHUS] O COIMAIBbHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AEATEIbHOCTU MPHU CO3/IaHUU YU€OHBIX IPOEKTOB,
pelIeHnH y9eOHBIX M IMO3HABATEIBHBIX 32124, BRITOJHEHUN XUMUYCCKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
MIPH aHAJIM3E PA3INIHBIX BHJIOB YICOHOH JEATCIHLHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOMICHUS K HMCTOPUYECKOMY M HAYYHOMY HACJICIUI0 OTEYECTBECHHOMH
XUMUH;

YBOXCHHS K IPOIIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUYCCKOTO MPHIIOKCHUS
XUMHH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKH €CTh pe3ylbTaT HIJUTENbHBIX HAOIIOACHUIA,
KPOIOTJIMBBIX SKCIIEPUMEHTAILHBIX TTIOMCKOB, MTOCTOSTHHOTO TPY/Aa YYEHBIX U TPAKTHKOB;

MHTEpeca M TI03HABaTENbHBIX MOTHMBOB B IMIOJYYEHUHM M TMOCIEAYIONIEM aHajau3e
UH(OPMAIIUHU O MEPEIOBBIX JTOCTHKCHUSIX COBPEMEHHON OTEYECTBCHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBE/CHHSI,

CIIOCOOHOCTH OIICHMBATh CHUTYalldW, CBA3aHHbBIE C XHUMHUYECKUMHU SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha MOPAIbHO-HPABCTBCHHBIC HOPMBI M
[IEHHOCTH;

TOTOBHOCTH OIICHHBATh CBOE TIOBEJACHWE W TIOCTYIIKM CBOHMX TOBApUINEH C TO3HIHAN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIEACTBUIA MOCTYIKOB;

4) popmMupoBaHUSs KYJLTYPHI 310POBbSI:

NOHMMAaHMs LEHHOCTeH 3/10poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOIAUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOrofeHus] MpaBui 0€30MacHOr0 OOpallleHUsl ¢ BEUIECTBAMH B OBITY, NMOBCEAHEBHOU
KU3HU, B TPYJIOBOU JCSITCIHOCTH,

MOHMMAHUSA [IEHHOCTH TIPaBWJI WHAMBHAYAJIBHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHHUS B CUTYAIUSAX, YTPOXKAIONIUX 3I0POBBIO U KU3HU JIFOJICH;

OCO3HAHHUS TOCIEJACTBUI M HENPUSTHS BPEIHBIX MPUBBIUEK (YMOTPEOICHUS aTKOTOJS,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOr0o BOCIIUTAHUSA:

KOMMYHHKATHBHOW KOMITETEHTHOCTH B  Y4eOHO-HCCJICIOBATEIIBCKOW  JIEATSIIBHOCTH,
00IIECTBEHHO TIOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX ACSITEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOEC YyYacTHE€ B PCIICHUM MPAKTHICCKUX 3aJa4 COIHAILHOM
HATPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

UHTEpeca K MPAKTUYECKOMY H3YUEHHIO MPOdeccHil pa3NIuyHOro poja, B TOM 4YHCIIE Ha
OCHOBE IPUMEHEHUS TPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHUS K TPYY, JIOASIM TpyJla U pe3yibTaTaM TPYAOBOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHUIYaTbHOW TpPaeKTOPUH OOpa30BaHMS,
Oynymeil mpodeccun U peanu3auu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) IKOJIOrM4ecKOro BOCIMTAHUS:



IKOJIOTHUYECKHU 1€1eCO00pa3HOr0 OTHOMIECHUS K MPHUPOJIC KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHMMAHUS TJI00AILHOTO XapaKkTepa dKOJIOTHUSCKHUX MPOOIIeM, BIHSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE PUPOJHON U COLMATIBHOU CpEbL;

OCO3HAHUS HEOOXOJMMOCTH MCIIOIB30BAHUS TOCTHIKEHUN XUMUM ISl PEIICHUST BOTIPOCOB
pPalMOHAIBHOTO MPUPOIONOJIB30BAHNS;

AKTUBHOI'O HENPUATHUS JIEUCTBUM, NMPUHOCAIIMX BpEI OKPYKAlOLIEW NMPUPOJHOM Cpelne,
YMEHHsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKUE MOCIEACTBUS MpPeIIpPUHUMAEMbIX
JEHCTBUN U NIPEJOTBPALLATD UX;

HaJIU4Ms PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJIbTYphl, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATBHON MPAKTHKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
IPOTHBOCTOSATH HICOJIOTHH XeMO(POOHH;

7) HEeHHOCTH HAYYHOI'0 O3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY VypPOBHIO pa3BUTUS HAyKu H
00IIECTBEHHON PAKTHUKH;

MOHUMAaHUA CIEeUU(PUKA XUMHUM KaK HayKd, OCO3HaHus e€ ponu B (HopMUpOBaHUHU
paloHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUU 1IEJIOCTHOTO MPEACTaBICHHS 00 OKpYKaroIIeM
MHpE KaK O €IUHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
pelIeHnr IpodsieM COXPaHEHHUs TPUPOIHOTO PaBHOBECHS;

yOXKIEHHOCTH B OCO0OM 3HAYMMOCTH XUMHH JJII COBPEMEHHOM IMBUIIM3AIMHU: B €&
TYMaHHUCTUYECKOW HAIPABICHHOCTH M Ba)KHON POJIM B CO3/IaHMM HOBOM 0aszbl MaTepuaibHOU
KYJbTYpHbI, B PEIICHUU TI100aTBHBIX MTPOOJIEM YCTOMYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKOM, NHUIIEBOH M DKOJIOTUYECKOW Oe30MacHOCTH, B PAa3BUTHU MEIUIIMHBI,
00ecTeueHn! yCIOBUN YCTIEITHOTO TPY/Ja W SKOJOTUYECKH KOM(DOPTHOM KUZHHU KAKIOTO YJieHa
00111eCTBA;

€CTECTBEHHO-HAYYHONW TPaMOTHOCTH: TIOHUMAaHUSI CYIIHOCTH METOJIOB IO3HAHMUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJB30BATh MOMy4yaeMble 3HAHUS IS
aHajan3a U OOBSICHEHHUS SBICHUU OKPYXKAIOIIET0 MHUpa M MPOUCXOIANIMX B HEM H3MEHEHUH,
YMEHHUsI 1eJ1aTh 000CHOBAaHHBIC 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (P)AKTOB M MMEIOIIUXCS TaHHBIX
C TEJBIO TTOTYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO MCTOJIh30BaTh XUMUYECKUE 3HAHUSA [Tl peUIeHHs TIpobiieM
B PEATbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K O3HAHUIO, HCCIIEN0BATENbCKOMN AESITENIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEpPhIBHOMY OOpa30BaHHWI0 M CaMOOOpa30BaHHIO, K
AKTUBHOMY TMOJYYEHHMIO HOBBIX 3HAaHMM MO XHUMHHM B COOTBETCTBUU C >KMU3HEHHBIMU
MOTPEOHOCTSAMU,

MHTEpeca K OCOOCHHOCTSM Tpyda B pa3IuuyHbIX cdepax mpodeccHoHaATHHON
JeSATeTLHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertarnpeaMeTHble pe3yibTaThl OCBOCHMS HPOTPaMMBI MO XMMHUU Ha YPOBHE CPEIHEro
001rero 00pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCIUILTHHAPHBIC
(MeXIIpeAMETHBIE) OOLICHAYYHbIE TOHATHS, OTPAKAIOIINE IETOCTHOCTh HAYYHOW KapTUHBI MDA
U crienr(uKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BeIECTBO,
SHEprus, SBJICHHUE, MPOLECC, CUCTEMa, HAyYHBIH (haKkT, MPUHIMUI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, HCCIIeI0BaHNe, HAaOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

yHUBEpCaJlbHbIE ~ ydeOHble  AelcTBHsA  (TO3HABaTeNnbHBIE,  KOMMYHUKATHBHBIC,
peryisaTuBHbBIE), oOecneunBaone (GOpMHUpOBaHHE (YHKUIMOHAIBHOM TI'pPaMOTHOCTH U
COIMATIbHOM KOMITETCHIINH 00YJaIOIINXCS;



CIIOCOOHOCTh ~ OOyYaIOMmIUXCSl  HMCMOJh30BaTh  OCBOCHHBIC — MEXKIMCIUILTMHAPHBIC,
MHPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YyUeOHBIC JCHCTBHS B I103HABATCIBHOW U
COLIMAJIbHON IIPAKTHKE.

MeTtanpeaMeTHbIE Pe3yJIbTaThl OTPAKAIOT OBJIAJCHHE YHHUBEPCAIBHBIMH yUeOHBIMU
[I03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHUSIMHU.

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS

1) 6a30Bble JJOrMYecKue AeCcTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpPEACNATh LENH JEATEIbHOCTH, 3a7aBas TMapaMeTpbl U KPUTEPUU HX JOCTHIKCHHS,
COOTHOCHUTD PE3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LIETSMU;

UCIIOJIb30BAaTh TPH OCBOCHHHM 3HAHWW MPHUEMBI JIOTHYECKOTO MBIIUICHUS: BBIICIATH
XapaKTepHble TPU3HAKK TMOHATHH W YCTaHABIMBATh WX B3aMMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE TIOHATHS JUISI OOBSICHEHUS OT/ICIBHBIX (DAKTOB U SBIICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIIaCCU(UKALIMY BEIIECTB U XMMHUECKUX PEaKIIHii;

YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy U3Y9acMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, JICAYKTUBHBIC, [0 AaHAJOTHUH),
BBISBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

NPUMEHSTh B TIPOIECCE MO3HAHUS HCIIOIB3yeMbIe B XMMHUHM CHMBOJIMYECKHEC (3HAKOBBIC)
MOJIeJIH, IPe0OPa30BbIBATH MOJICIbHBIC IPEICTABICHNUS — XUMUYECKUH 3HAK (CUMBOJ) SJI€MEHTA,
XuMudeckas (opMylia, YpaBHCHHE XHMHUYECKOM pEaKIuu — TPU PEIICHUH Y4eOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 333y, IPUMEHSATh Ha3BaHHBIE MOJICIbHBIC MPEICTABICHHUS
JUTSI BBISIBIICHUS XaPaKTEPHBIX MTPU3HAKOB U3y4aeMBbIX BEIICCTB U XUMUYCCKHUX PEAKIIHIA.

2) 0a3oBbIe HCCIEA0BATENbCKUE 1eliCTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMHUICCKUX PEAKITHIA;

dbopMynupoBaTh LEAM M 3aJa4yd  HCCIEAOBAaHUSA, HCIOIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITEIIEHO C(OPMYIIMPOBAHHBIE BOTIPOCHI B KAYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BJIQJICTh HABBIKAMH CAMOCTOSTCILHOTO TUTAHUPOBAHHUS ¥ TIPOBEIACHHS YYCHUYCCKHX
HKCMIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMI0OJaTh 32 XOJOM MpOIlecca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3ynabTaT, (popmMyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETaHHOU
pabore;

nprOOpeTaTh OMNBIT YYSHHUECKOH HCCIeIOBATEIbCKOW M TPOEKTHOW AESITeNbHOCTH,
MPOSIBIIATE CIOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITIIBHOMY ITOMCKY METOJIOB pEIICHHS
MPAKTUYECKHX 3a7a4, MPUMEHEHUIO Pa3IMYHBIX METOI0B MTO3HAHUS.

3) padora ¢ ungopmanmeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHMKaX uHGOpManuud (HAYYHO-TIOMYJISIpHAsS
JUTEpaTypa XHUMHYECKOTO COJICp)KaHHS, CIPABOYHBIE TOCOOMs, pecypchl MHTepHeTa),
AHATM3UPOBATh HWH(MOPMAIIMIO PA3NUYHBIX BUIAOB M (HOpPM TPEACTABICHUS, KPUTUYECKU
OIICHHUBATH €€ JIOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTE;

dbopMynupoBaTh 3ampochl W TPHUMEHATH pa3jMYHBIE METOABI TpPU TOWCKE U OTOOpe
uH(pOopMali, HEOOXOAUMOM /7S BBIMIOTHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

MPHOOpPETaTh OMBIT MCMOJIB30BaHUS WHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATHh ONTUMAIBHYIO (hOpMY TpencTaBICHUS HHPOPMAITUH (CXEMBI,
rpaduKH, TuarpaMmbl, TAOJIUIIBI, PUCYHKH H JIPYTHE);



UCTOJIb30BAaTh HAYYHBIH SI3bIK B KauyeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpOpMaMeil: NPUMEHSATh MEXIpeaMeTHbe ((pU3HYeckne W MaTeMaTH4ecKue) 3HAaKu |
CHUMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

UCTIOJIb30BATh 3HAKOBO-CHMBOJIMUECKHE CPEJICTBA HATJISAHOCTH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXTaeMOM TeMbI B XOJC TUAIOTA U/UITH TUCKYCCHH,
BBICKA3bIBaTh UJieU, GOPMYINPOBATH CBOU MPEJIOKEHUSI OTHOCUTEIBHO BBITOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTAIMeil pe3yabTaTOB MO3HABATEIbHOM AEATEIBbHOCTH, MOJYUYEHHBIX
CaMOCTOSITEJIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMU TIPU  BBIMOJHEHHUH XUMHUYECKOTO
9KCIIEPUMEHTA, TPAKTUYECKOW pabOThl MO HCCIENOBAHUIO CBOWCTB H3Y4YaeMbIX BEIIECTB,
peanuzanuu y4eOHOro mpoekTa, M (OPMYIHPOBATH BBIBOJABI IO PE3yJbTaTaM MPOBEIEHHBIX
UCCJICIOBAHMM MyTEM COTTIACOBAHUS MO3ULIUI B X0€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

PeryasiTuBHBbIe yHHBepcaJIbHbIe y4eOHbIE TeiiCTBHA:

CaMOCTOSITCIIHO TJIAHUPOBATh M OCYIIECTBISITH CBOIO TMO3HABATEIBHYIO JICATEIHHOCTb,
onpenenss e€ eIy W 33aJaud, KOHTPOJIMPOBATh M MO MEpPe HEOOXOJMMOCTH KOPPEKTUPOBATh
npeJyiaraéMplii aIrOpUTM JEUCTBUN IPU BBIIOJHEHUM YUEOHBIX U MCCIIEOBATEIbCKUX 3aJad,
BbIOMpAaTh Hanbosee 3(PPEKTUBHBINA CITOCOO MX PEIICHHsI ¢ YYETOM MOJyUYEHHs] HOBBIX 3HAHUN O
BCIICCTBAX U XUMHNYCCKUX PCAKIIUAX,

OCYILECTBIISATH CAMOKOHTPOJIb JCSITEIHPHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

MNPEJIMETHBIE PE3YJIBTATHI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOTPAMMBI MO XMMHUU Ha YIIyOJIEHHOM YpOBHE Ha
YPOBHE CpeHEero OoOIIero oOpa3oBaHUsl BKIIOUAIOT crenuuyeckue I y4eOHOTro mpeaMera
«XUMHUS» HaydHblE 3HAHUS, YMEHHS U CIOCOOBI JIEHCTBUHN MO OCBOEHUIO, WUHTEPIpETAINH U
HpCO6pa3OBaHHIO 3HaHI/II>'I, BUbI ACATCIBHOCTH IO MOJYYCHUIO HOBOI'O 3HAHHUA W IIPUMCHCHUIO
3HAHUM B Pa3IMYHBIX YYE€OHBIX CHUTYyallUsX, a TaKKe B PEalbHBIX >KU3HEHHBIX CHUTYalMsX,
CBSI3aHHBIX ¢ XuMmued. B nporpamMme 1o XMMHU MPEAMCTHBIC PE3YJIbTaTbl IMPEACTABJIICHBI I10
rojilaM U3y4eHusl.

10 KJIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUs) OTpa)karoT:

c(OpMUPOBAHHOCTh TPEACTABICHUI: O MeCTe M 3HAYCHHHM OPraHUYECKON XHUMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ poJii B 00eCleuyeHNN YCTONYMBOIO pa3BUTHSI YEJIOBEUECTBA B
peleHn: Mpo0JIeM SKOJOTHYECKOM, dHEpreTHYecKOH M MUILEBOM 0e30MacHOCTH, B Pa3BUTHU
MEIUIIMHBI, CO3JIaHUA HOBBIX MaTE€PHAJIOB, HOBBIX HCTOYHHKOB JHEPTrHUH, B OOECIECUECHUU
paIoHaIbHOTO TPUPOIONONH30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS M OOIIEH KYyIbTYpHI
YyelloBeKa, a TakKe DKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
MIPUPOJHOM CpeliE;

BIIQJICHUE CHCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOMOJIArarolue
MOHSATUS — XUMHYCECKHI JJIEMEHT, aToM, SAPO M 3JICKTPOHHAas o0ojouyka aroma, s-, pP-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHMS aTOMa, TMOpUIM3alusi aTOMHBIX
opOuTanei, MOH, MOJIEKYyJla, BaJCHTHOCTH, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEeHb OKUCICHHUS,
XUMHUYECKasl CBsI3b, MOJIb, MOJISIpHasT Macca, MOJIAPHBIA O0O0BEM, YIJIEPOIHBIM CKEJET,
GyHKIIMOHATBHAS TPYIIa, PajuKal, CTPYKTypHble (Gopmymsl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJICTHbIE), M30MEpHUsl CTPYKTYpHas M MPOCTPAaHCTBEHHas (reoMeTpuyecKas, ONTHYecKas),
M30MEPBI, TOMOJIOTUYECKUN psJl, TOMOJIOTH, YIJIEBOIOPOABI, KHCIOPOA- U a30TcoAcpkKallue
OpraHWYECKHE COEAMHEHUS, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHbBIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoanueckuil 3akoH . M. MenneneeBa, Teopusi CTpOCHUS
oprannveckux BemectB A. M. bBytiepoBa, 3aKOH COXpaHEHMsI MAacCChl BEIIECTB, 3aKOH



COXpAaHEHUsSI M TMPEBPALEHUS OSHEPrUM NPH XUMHUYECKUX PpEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXKalllie B OCHOBE MOHUMaHUS
OPUYMHHOCTY U CHUCTEMHOCTH XUMHUYECKHUX SIBJICHMM; TIPEJICTABICHUS O MEXaHUu3Max
XUMHYECKHX pEeaklUui, TEePMOJMHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HX
MPOTEKaHUs, O B3aMMHOM BJIMSHHUM aTOMOB W TPYIIl aTOMOB B MOJIEKYyJiaX (MHAYKTUBHBIN U
Me3oMepHbIi 3¢ dexTr, opueHTaHThl | u Il pona); dakromoruvyeckue cBeleHUS O CBOMCTBAX,
cocTaBe, OJyYeHUH ¥ 0€301aCHOM UCIOJIB30BaHUN BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TPAKTHUYECKON JeATeNbHOCTH YEJIOBEeKa, OOIIMX HAYYHbIX MPUHIUNAX XHUMHYECKOTO
MIPOM3BOJICTBA (HA IPUMEPE MPOM3BOICTBA METaHO, TepepadoTku HeTH);

c(hOpMUPOBAHHOCTh YMEHHUI: BBISIBJIATH XapaKTepHbIe MPU3HAKU MOHIATUN, YCTaHABIUBATh
WX B3aHMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHSATHUS IIPU ONMMCAHUHU COCTaBa, CTPOCHUS U
CBOMCTB OPraHUYECKUX COECIMHECHUIA;

c(OpMUPOBAHHOCTh YMEHUI:

MCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY ISl COCTABJICHHS MOJIEKYIISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJT OpraHUYECKUX BEUIECTB;

COCTaBISITh ypaBHEHUS XHUMHUYECKUX pEaKUMid UM  pacKpplBaTb HUX  CYIIHOCTb:
OKHCITUTEIHbHO-BOCCTAHOBUTENLHBIX  PEAKIIMM  MOCPEJACTBOM  COCTABJICHHUS  DJIEKTPOHHOTO
OanmaHca ATHX peakUud, peakiuil HMOHHOTO oOMeHa MyTEM COCTaBJICHHS UX TMOJHBIX U
COKpaIIEHHBIX HOHHBIX YPABHEHHUI;

W3rOTABIMBATh MOJIEIM MOJIEKYJT OpPraHMYECKUX BEIIECTB Ui WJUIIOCTPAIlMM  HX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUM: yCTaHABINBATh MPUHAUICKHOCTh U3YYEHHBIX OPraHUYEeCKHX
BEIIIECTB 110 WX COCTaBY M CTPOCHHIO K ONPEACIEHHOMY KJIacCy/TpyNIe COCTUHEHUH, 1aBaTh UM
Ha3BaHus 1o cuctemarnyeckol HomeHknatype (IUPAC) u mpuBoauTh TpUBHANBHBIE HAa3BAHUS
JUISL  OTHENBHBIX TMPEJCTABUTENIEH OpPraHWYECKUX BEIIECTB (ITUJICH, AalleTHJICH, TOJYOJI,
TJIMLEPUH, DSTUJICHTINKONb, (eHon, QopManbaerua, amneTaabIeru, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAasl KHCJIOTa, CTE€apUHOBAs, OJICMHOBAs, MaJTbMUTUHOBAS KHUCJIOTHI, TIUIIMH,
aJlaHWH, MaJbT03a, GPYKTO3a, AHUIIUH, TUBUHUTI, U30TIPEH, XJIOPOMPEH, CTUPOII U APYTHUE);

c(hOpMUPOBAHHOCTh YMEHUSI OINPENCISITh BHUJ XUMHUYECKOH CBSI3M B OPraHUYECKUX
coeMHEHUX (KOBaJCHTHAsl U MOHHAS CBS3b, G- U M-CBS3b, BOAOPOIHAS CBS3b);

c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSTH TOJOKEHUS TEOPUU CTPOEHHUS OPraHUYECKHUX
BemiecTB A. M. bytiepoBa st 00bsSICHEHUS! 3aBUCHIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaTh COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOMCTBA TUITUYHBIX MPEICTABUTENIECH PA3TUNIHBIX KJIACCOB OPTaHUYECKUX BEIIECTB:
AJKaHOB, LHMKJIOAJIKAHOB, AJKEHOB, aJKaJMEHOB, aJKUHOB, APOMATHYECKUX YTJIEBOAOPOJIOB,
CIIUPTOB, AJBJICTHUIOB, KETOHOB, KApOOHOBBIX KHCIIOT, MPOCTHIX U CIOKHBIX A(UPOB, KUPOB,
HUTPOCOCTUHEHUN U aMUHOB, AMUHOKHUCIIOT, OETTKOB, YTIIEBOAOB (MOHO-, IU- U MOJHCAXAPHUIIOB),
WUTFOCTPUPOBATh TEHETHYECKYIO CBS3b MEXIYy HUMH YypPaBHEHHSIMH COOTBETCTBYIOIINUX
XUMHUYECKHUX PEAKIINA ¢ UCTIONB30BAaHUEM CTPYKTYPHBIX GOPMYI;

c(hOpMUPOBAHHOCTh yMEHHS TOATBEPXKIAaTh HAa KOHKPETHBIX TPUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CHOCOOHOCTH OPTraHUYECKHX COCIUHEHHH OT KPAaTHOCTH U THIA
KOBAQJIGHTHOM CBSI3M (G- U TT-CBSI3H), B3AUMHOTO BIIUSHUSI aTOMOB U TPYIII aTOMOB B MOJIEKYJIax;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HCTOYHUKH YTIEBOJOPOIAHOTO CBHIPBS
(HedTh, TPUPOIHBIN Ta3, yrojib), CIOCOOBI €ro mepepadoTKH W MPAKTHUECKOe MPHUMEHEHUE
IPOJYKTOB NEPepadOTKHU;

c(OpMUPOBAHHOCTh BJIAJIEHUS CHUCTEMOM 3HAHUN O ECTECTBEHHO-HAYYHBIX METOJax
MO3HAHUS — HAONIOJICHUH, W3MEPEHUH, MOJCIHPOBAHUH, OKCIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,



c()OPMUPOBAHHOCTh ~ YMEHHSI TPUMEHSATH OCHOBHBIC  OMNEPAMA  MBICTUTEIHLHOU
NESATEIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOLIeHHE, CHUCTEMAaTH3alUI0, BBISBICHUE
MPUYHHHO-CJICACTBEHHBIX CBSI3€U — /U1 U3yUYEHUsI CBOMCTB BEILIECTB U XUMUUYECKUX PEaKIINA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIISITh B3aUMOCBSI3b XUMHUUECKHUX 3HAHUH C MOHSTUSIMH U
OpPEICTAaBICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX IIPEAMETOB s Oojiee OCO3HAHHOTO
MIOHUMaHUs CYIIHOCTU MaTE€pPUAIbHOTO €IMHCTBA MHPA, UCIOJIb30BAaTh CUCTEMHBIE 3HAHUS I10
OPTraHUYECKON XUMHUU JJI1 OOBSICHEHUSI U IPOTHO3UPOBAHUS SIBJICHUM, UMEIOIINX €CTECTBEHHO-
Hay4HYIO IIPUPOAY;

c()OPMUPOBAHHOCTh YMEHHI: TPOBOAHUTH PACYETHl IO XHUMHUYECKUM QopMmylaM U
YPaBHEHUSAM XHMUYECKUX DPEAKIHMM C MCHOJb30BaHUEM (DU3MUECKHX BENUYHMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEULIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl 0 HAXOXKJICHUI0O XUMHUYECKON (hOpMyIbl BellecTBa MO M3BECTHBIM MAacCCOBBIM JOJISIM
XUMHUYECKHUX AJIEMEHTOB, MPOAYKTaM CTOPAHMS, INIOTHOCTH ra3000pa3HBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBAThH, aHATU3UPOBATH M OICHUBATH C MO3ULIUN
HKOJIOTMYECKON O€30MacHOCTH MOCHEACTBUSI OBITOBOW W IPOMU3BOJCTBEHHOM JESITEIBHOCTU
YeNOBEeKa, CBSI3aHHOW C MepepadOTKON BEIIEeCTB, MCIOJNb30BATh IONYYCHHbIE 3HAHUS IS
MPUHSITHS TPAMOTHBIX PEIICHUN IPOOJIEM B CUTYAIUSAX, CBI3aHHBIX C XMMHUCH;

c(hOpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITEIBHO TUIAHUPOBATh M MPOBOJUTH XHUMHUECKUN
AKCIIEPUMEHT (ITOJTyYEHUE U U3YUEHUE CBONCTB OPraHUYECKHUX BEIIECTB, KAYECTBEHHBIC PEAKIIUU
YIJIEBOJOPOAOB PA3NMYHBIX KJIACCOB U KHUCIOPOJACOAEPKAIUX OPraHUYECKUX BEILECTB,
pelleHHe HKCIEpPUMEHTAJIbHBIX 3a7ad II0 paclO3HABAHMIO OPTraHWYECKUX BEIIECTB) C
coOnrofieHreM TMpaBuwil 0Oe30omacHOro oOpalleHuss C  BelecTBaMU U JIaODOpaTOPHBIM
obopynoBanuem, (HOpMyIUpPOBaTh IENIb HMCCICIOBAHUS, TMPEICTABISATh B Pa3iIu4YHON (popme
pe3ynbTaThl SKCIEPUMEHTA, aHAJTU3UPOBATh U OLICHUBAThH UX JIOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHUI:

coONroAaTh MpaBWiIa IKOJIOTUYECKU IIENIECOO0pa3HOro MOBENeHUs B OBITY M TPYAOBOMH
JIEATEIIbHOCTH B LENAX COXPAaHEHUS CBOETO 30POBbs, OKPYKAIOIIEW INPUPOTHON Cpelpl U
JOCTH>KEHUS €€ YCTOMYMBOrO pa3BUTHS;

OCO3HABaTh OIMACHOCTh TOKCHYECKOTO ACHCTBHUS HA KUBBIC OPraHU3MBI OIMpPEICIEHHBIX
OpraHMYECKUX BEIECTB, MOHUMAas cMblica nokazarens [1/1K;

AQHAIN3UPOBATh  1€1€COO0Pa3HOCTh  NPUMEHEHHMsS]  OPraHMYeCKHWX  BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIEHUS PUCK-TIONH3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XHUMHUYECKOM
uH(pOpMallMKM B Pa3IMYHBIX HCTOYHUKAX (HayyHas M y4yeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoit umHpopmaruu, MHTEpHET M apyrue), KPUTHYECKH aHATM3UPOBATh XHMHYECKYIO
uH(popMaIIrio, repepadaThiBaTh €€ U UCHOJIB30BaTh B COOTBETCTBUU C MOCTABICHHOW y4eOHOI
3agaden.

11 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOmas W HEopraHuyeckas XUMHs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUN: O MaTEPHAIbHOM €AMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y T03HABAa€MOCTH SIBJICHUM MPHUPOJbI, O MECTE€ W 3HAYEHUH XUMHH B CHUCTEME €CTECTBEHHBIX
HayK U €€ pojiu B 00€CleYeHUH YCTOWYMBOTO Pa3BUTHS, B PELICHUH MPOOJIEM 3KOJIOTUYECKOMH,
DHEPreTHYECKOM U THIIEeBOH O€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, CO3JaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHHUKOB  HHEPruM, B  OOECMEUEHUU  PAlMOHAIBHOIO
MIPUPOIOTIONB30BaHUS, B JOPMUPOBAHUU MUPOBO33PEHUS U O0IIEH KyJIbTYpPHI YeIOBEKa, a TAKKe
9KOJIOTMYECKH 000CHOBAHHOT'O OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpesie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATaroIIne
MOHSTUS — XUMUYECKUH DJIEMEHT, aTOM, PO aTOMa, U30TOIbI, AIEKTPOHHAS 000I04YKa aTOMa, S-
, p-, d-atoMHbIe OpOWTANM, OCHOBHOE W BO30OYXKJAEHHOE COCTOSIHHS aroma, THOpHIH3aIius
aTOMHBIX oOpOWTaneil, MOH, MOJeKyJa, BaJeHTHOCTb, AJIEKTPOOTPHULIATEIHHOCTh, CTEIEHb



OKHCIICHHs, XHMMHYECKas CBs3b (KOBaJICeHTHAas, WMOHHAs, METaJUIM4YecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMUYECKas PEakLHs, PacTBOP, SJIEKTPOIUTHI, HEIIEKTPOJIUTHI,
IEKTPOJIUTUYECKAs  AUCCOLMALUA, CTENEeHb JUCCOLMALIMM, BOJOPOJHBIA  IIOKAa3aTellb,
OKHUCJIUTEJb, BOCCTAHOBUTEIb, TEIUIOBOI 3(h(PEeKT XMMHUECKON peakluy, CKOPOCTh XUMHUECKOM
peakuuy, XUMHUYECKOE paBHOBECHE; TEOPHUM U 3aKOHBl (TEOPHsI DIIEKTPOJIUTUYECKON
aucconyanuu, nepuoandyeckuid 3akoH .M. MenaeneeBa, 3aKOH COXPAaHEHMsI MacChl BEILLECTB,
3aKOH COXPAaHEHUS U MPEBPALEHUS YHEPTHM IIPU XUMHUYECKUX PEAKLMIX, 3aKOH IIOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIHYECKHI A3BIK XUMHUH,
MHUPOBO33PEHUYECKHME 3HAHUsA, JICKAIIME B OCHOBE IIOHUMAHUs NPUYMHHOCTH U CHUCTEMHOCTHU
XUMUYECKHUX SIBJICHHUM; COBPEMEHHBIC IPEACTaBICHUS O CTPOCHHUM BEIIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJISIPHOM M HAJIMOJICKYJISIDHOM YPOBHSAX; IPEIACTaBICHUS O MeEXaHU3Max
XUMUYECKUX pPEakUuid, TEPMOJAMHAMHUYECKMX W KHHETHYECKMX 3aKOHOMEPHOCTSAX HX
IIPOTEKaHUs, O XHMHYECKOM DPABHOBECUH, pacTBOpaXx M  JHUCIEPCHBIX  CUCTEMAax;
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M O€30M1aCHOM HCIIOIb30BAHUH
BaXHEHMIINX HEOPraHWYECKUX BEIIECTB B OBITY M IPAKTHUUECKON MAESITEIbHOCTU 4YEJIOBEKa,
00IIMX HAYYHBIX TPUHIUIIAX XUMUYECKOT'O TPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUM: BBIABIIATH XapaKTEpHbIE MPU3HAKY OHATUN, yCTaHABINBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMNUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IIPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHHS MCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJHKY JUISI COCTaBICHUS
(GopMyN BEIIECTB W YpPAaBHEHUN XHUMUYECKUX PEAKIUI, CUCTEMaTHUECKYylH0 HOMEHKIIATypy
(IUPAC) u TpuBHanbHbIe HA3BaHUSI OTAEIBHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUSI ONIPENENSTh BAJICHTHOCTD U CTENIEHb OKUCIICHUS XUMUYECKUX
AJIEMEHTOB B COCIMHEHMSIX, BUJ XUMHUYECKOH CBs3M (KOBaJIeHTHAas, MOHHAs, METaJUINYecKas,
BOJIOPOJIHAS ), TUIl KPUCTAUINYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

c(OPMHPOBAHHOCTh YMEHHUS OOBSICHATh 3aBUCUMOCTh CBOICTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUNA KPUCTAJUIMYECKOW peIéTKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJEHTHOW CBA3H;

c(OpMUPOBAHHOCTh YMEHMI: KIAaCCU(PUIMPOBATh: HEOPraHMYECKHE BEIIeCTBA MO HX
COCTaBY, XMMHMUYECKHE PEAKLUU IO PA3NIMYHBIM NpHU3HAKAM (YHUCIY U COCTaBy pPEarupyrolIux
BEIIECTB, TEIUIOBOMY J3(PQEKTy peakluy, H3MEHEHHUIO CTENEeHEHl OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, YYacCTHMIO KaTajau3aTopa M JApPYrHe); CaMOCTOSTENbHO BHIOMPATh OCHOBAHUSA U
KpUTEPUU JJIs KJIAaCCU(PUKALIMU U3Y4aeMBbIX BEIIECTB U XMMHUECKUX PEaKIIMii;

c(OPMHPOBAHHOCTh YMEHHUSI pacKpblBaTh CMBICH THepuoauueckoro 3akonHa JI. MW.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINY;

c(OpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh AIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XUMHUYECKUX DJJIEMEHTOB IEepBOro—4erBéproro mnepuonos llepuommueckon cucremsr [I.H.
MeHnneneeBa, UCIONAB3Ysl MOHATHS «IHEPreTUYECKHE YPOBHHY, «IHEPreTHUECKHE IOJyPOBHNY,
«s-, p-, d-aromMHBIE OpOWTaNM», «OCHOBHOE W BO30YXIEHHOE SHEPreTUUECKHE COCTOSHHUS
aToMa»; OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHHUS CBOICTB XHWMHUYECKHMX JJIEMEHTOB M HX
COEMHEHUH 10 nepuojaM u rpynmam Ilepuoguueckoii cucremst [. . Menaeneesa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX JEKTPOHHBIX 000JI0UEK;

c(OPMHPOBAHHOCTh yYMEHHUI: XapaKTepu30BaTh (OMMCHIBaTh) OOIIME XHMHUYECKHE
CBOMCTBA BEULIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHUE I'€HETUYECKON CBA3U
MEXy HEOPTraHMYECKMMU BEIECTBAMHU C IIOMOIIBbI0 YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX
peaKIuii;

c(OPMHPOBAHHOCTh YMEHHS PACKPHIBATh CYIIHOCTh: OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
pPEeaKIHii TOCPEICTBOM COCTABIICHUSI AJICKTPOHHOTO OallaHCca 3THX PEAKIUM; peaKIuii HOHHOTO
oOMeHa MyTEM COCTABICHHMS HMX IOJHBIX M COKpAIIEHHBIX HOHHBIX YpaBHEHUH; peakuuit



THIIPOJIN3a; PEaKUUi KOMIUIEKCOOOpa3oBaHMs (Ha HpUMEpe TUAPOKCOKOMIUIEKCOB IUHKA U
ATIOMHUHMS);

c(OPMHPOBAHHOCTh YMEHHUSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHMHUYECKHX
peakuMii ¢ y4€TOM HX DSHEPreTHYECKMX XApaKTePUCTUK, XapaKTep H3MEHEHHsS CKOPOCTHU
XMMHUYECKON PEaKIMU B 3aBUCHUMOCTH OT Pa3IMYHBIX (PaKTOPOB, a TAKKE XapaKTep CMEIICHUs
XUMHYECKOI'0 PAaBHOBECHUS 10/ BIUSHUEM BHEIIHUX Bo3zaeicTBuil (mpunuun Jle [llartense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh XUMUUYECKUE PEAKIUH, JIeKAIIUE B OCHOBE
MPOMBIIIJICHHOTO TIOMYyYEHUS] CEpHOW KHUCIOThL, aMMHaka, OOIIUe Hay4Hble MPUHIUIIBI
XUMHUYECKMX IPOU3BOJCTB; IE€JIE€COO00PAa3HOCTh NPHUMEHEHUsT HEOPraHWYECKUX BEILECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILLIEHUS PUCK-TI0b3a;

c(OpMUPOBAHHOCTH BJIAQJICHUS CUCTEMOW 3HAHUI O METO/IaX HAyYHOTO MO3HAHUS SIBJICHUN
npupoabl — HaOMIOJEHHe, U3MEpPEHHe, MOJEIHPOBAHUE, OKCIEPUMEHT (peajbHbld U
MBICJICHHBIN), UCTIOJIB3YEMbIX B €CTECTBEHHBIX HAYKaxX, YMEHHUS NPUMEHSTh 3TH 3HAHHS TPHU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAHUM BEHIECTB U JUIsI OOBSCHEHUS XUMHUYECKHX SBJICHUIA,
MMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH 1€ATEIbHOCTH YEJIOBEKa U B IOBCEIHEBHOM KU3HM;

c(hOpMUPOBAHHOCTh YMEHHSI BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUI C MOHATUSMU U
IPEJICTaBICHUSIMU JPYIMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0ojiee OCO3HAHHOIO
MIOHUMaHUS MaT€pUaIbHOIO €IMHCTBA MUDA;

c(OpMHUPOBAHHOCTh YMEHHUS [IPOBOJUTH PACUETHI: C UCIOIb30BAHUEM MOHATUN «MacCcOBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIICHTPAIIUs»; MAcChl BelIecTBa UK 00bEMa rasza
10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WIN 00BbEMY OJHOIO U3 YYaCTBYIOIIHUX B PEAKIIMU
BEIIECTB; TEIUIOBOTO 3(peKTa peakluu; 3HaUeHUs BOJOPOIHOIO TOKa3aTels pPaCTBOPOB KUCIOT
U IIeoYeil C M3BECTHOM CTENEHBI0 TUCCOIMALMHU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IIPOAYKTA PEAKLMH, €CIU OJHO U3 MCXOJHBIX BEIIECTB JaHO B BHJIE PACTBOPA C ONPEICIEHHON
MaccoBOM Jl0JIell pacTBOPEHHOTO BeELIECTBA WJIM JaHO B HM30BITKE (MMEET NpPUMECH); TOJU
BBIXO/Ia MMPOJyKTa peaKkiinu; 00bEMHBIX OTHOIIIEHUH Ta30B;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XMUMHUYECKUN
HKCHEPUMEHT (IIPOBEICHUE PEeaKLUii HOHHOTO OOMEHa, MOATBEPXKIEHNE KaueCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONpPEAEICHUE CPE/Ibl PACTBOPOB BEIIECTB C MOMOIIbIO MHAUKATOPOB,
W3YYEeHHUE BIUSHUS pPa3NUYHBIX (AKTOPOB HA CKOPOCTh XMMHYECKON peaklMu, pelieHue
AKCIIEPUMEHTAIbHBIX 3a/1a4 1o TeMaMm «Mertamib» u «HemeTamisl») ¢ coOmoieHneM MpaBUil
6e3omacHoro oOpallleHus C BelecTBaMU U J1TaOOpaTOpHBIM 000pyIOBaHHEM, (OPMYIUPOBATH
LeNb HCCIENOBaHUS, MPEACTaBIATh B pPa3IMyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
aHAJIM3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCT;

c(hOpMUPOBAHHOCTh YMEHHIA: COOIIOAThH MpaBUjIa TOJb30BAHUS XUMUYECKON MOCYI0N U
71a00paTOpHBIM 000pYAOBaHHEM, OOpaIlleHHs C BELIECTBAMU B COOTBETCTBUU C WHCTPYKIHUSIMHU
[0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB, HKOJOIMUYECKH II€JIeCO00pa3HOro
NOBEJCHU B OBITY M TPYIAOBOM JEATETBHOCTH B LENAX COXPAHEHUS CBOETro 370pOBbS,
OKpYKalolllel TPUPOJHOM Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABAThH
OMacHOCTh TOKCHYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MblI OINpPEACIIEHHBIX HEOPTraHWYECKUX
BEILIECTB, TOHMMAas cMbIca nokazarens [TJIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IIEIEHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMalliK B pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi uHGopMmaiuu, WHTEepHET W Jpyrue), KPUTHYECKH aHATM3UPOBATH XHUMHUYECKYIO
uH(popmaruio, mepepadaTeiBaTh €€ W MCIOIB30BaTh B COOTBETCTBUU C TOCTABICHHON y4eOHOMH
3aJa4eil.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KosimuecTBo yacoB
Ne HaumMeHoBaHUe pa3iejioB H TeM B K p DJieKTpoHHbIE (IIH(pPOoBbHIE)
n/n MPOrpamMmbl cer | ROHTPOJIBHBIC paKTHieckue oOpa3oBaTe/ibHbIE pecypchl
0 padoTbl padoThbI

Paznen 1. TeopeTuueckue 0CHOBBI OPraHUYeCKO XHMHH

bubmorexa POIII https://resh.edu.ru/
. Enunas xosutekiust udpoBbIx

[Ipeamer opraHn9YecKOil XUMHH. A st 1 bp .

obpasoBatenbHbIX pecypcoB http://school-
1.1 Teopus cTpOCHUST OPraHUISCKUX 8 . o
. collection.edu.ru/ MynbeTuMenuiiHbIC

coenquHeHuil A. M. Byrieposa .
HHTEPHET-PECYPCHI ISl U3YUCHUS IIKOIBHOM
IpOrpaMMBbI 1o XxuMuu https://orgchem.ru/

Hrtoro 1o pazaeny 8

Pa3nes 2. YrieBogopoabl
bubmmorexa POIII https://resh.edu.ru/
Enunas xoyutekuus udpoBbIx

21 [IpenenbHbIe YriIeBOIOPOIBI — 5 1 obpasoBatenbHbIX pecypcoB http://school-

' aJIKaHbI, [IUKJIOAIKAHEI collection.edu.ru/ MynbeTuMenuiiHbIC
HHTEPHET-PECYPCHI ISl U3YUECHUS IIKOIBHOM
nporpamMmsl mo xumuu https://orgchem.ru/
bubmmorexa POIII https://resh.edu.ru/
Enunas xosuteknus mudpoBbIx

29 HenpenenbHble yriaeBogopobl: 14 2 oOpazoBarenbHBIX pecypcoB http://school-

' aJIKEHBI, aJIKaINEHb], aJIKUHbI collection.edu.ru/ MynbpTuMeuiHbIC
UHTEPHET-PECYPCHI ISl U3YUYCHUS IIKOIBHOM
nporpamMmel mo xumuu https://orgchem.ru/
bubmmorexa POIII https://resh.edu.ru/

23 ApOoMaTHYECKHE YTIIEBOIOPOIbI 3 Enunas xosutekuus udpoBbIX

' (apeHbr) obpasoBatenbHbIX pecypco http://school-

collection.edu.ru/ MynbpTuMeuiiHbIC
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MHTEPHET-PECYPChI A H3YUCHUSI IIKOIbHOM
nporpammel o xumuu https://orgchem.ru/

2.4

[IpupoHbIE HCTOUHUKHU
YIJIEBOAOPOAOB M UX NepepaboTka

bubmmorexa POIII https://resh.edu.ru/
Enunast KoJuteKus nuppoBbIX
oOpasoBatenbHbIX pecypcoB http://school-
collection.edu.ru/ MynpTuMeaHuiiHbIE
HUHTEPHET-PECYPCHI IS M3YIEHUS [IIKOJIBHOM
nporpaMmsl mo xumun https://orgchem.ru/

2.5

["ajoreHnpon3BoIHbIC
YTJIEBOAOPOIOB

bubmorexa POII https://resh.edu.ru/
Enunast KOJuteKIus u(ppOBBIX
obpazoBarenbHBIX pecypcoB http://school-
collection.edu.ru/ MynbTumMenuitHbIC
UHTEPHET-PECYPCHI I M3YUEHHUS IKOJIBHOM
nporpammel o xumuu https://orgchem.ru/

Hroro no pazgeny

35

Pa3znen 3. Kuciioponconep:kauiye opranudecKue coeTHHEHHsI

bubmmorexa POIII https://resh.edu.ru/
Enunas xosutekiust udpoBbIx
obpasoBatenbHbIX pecypcoB http://school-

3.1 nupThl. DeHon 11 . "

Cruap CHO collection.edu.ru/ MyabTuMeTuitHbIE
UHTEPHET-PECYPCHI TS H3YUCHUS IIKOIBHOM
nporpaMmbl o xumuu https://orgchem.ru/
bubnnorexa POIII https://resh.edu.ru/

KapOoHuIbHBIC COCTUHEHHS: EnuHast KOJUTeKIust u(pPOBBIX

39 QIIBJCTH/IBl U KETOHBI. 21 oOpasoBarenbHbBIX pecypcos http://school-
' Kap6onoBbie kucinoTsl. ClioKHBIC collection.edu.ru/ MynbTumeuitHbIC
3¢upsr. Kupst UHTEPHET-PECYPCHI ISl H3YUCHUS IIKOIbHOI
nporpamMmel o xumuu https://orgchem.ru/
bubmorexa POIII https://resh.edu.ru/
EnuHast KoJuteKIus HuppOBbIX
3.3 YrireBos! 9 A OILICKIIHS PO

obpasoBatenbHbIX pecypco http://school-
collection.edu.ru/ MynbpTuMeuiiHbIC
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MHTEPHET-PECYPChI A H3YUCHUSI IIKOIbHOM
nporpammel o xumuu https://orgchem.ru/

Hroro no pazgeny

41

Pasnen 4. A3oTconepkaime OpraHuveck

HEe COCIMHCHUSA

bubmmorexa POIII https://resh.edu.ru/
Enunast KoJuteKus muppoBbIX
oOpasoBatenbHbIX pecypcoB http://school-

4.1 AMHUHBI. AMUHOKHUCIIOTHEL. belku 12 . ”
collection.edu.ru/ MynpTuMeaHiiHbIE
HHTEPHET-PECYPCHI ISl U3YYCHUS IIKOIBHOM
IpOrpaMMBbI 1o XxuMuu https://orgchem.ru/
Uroro no pazueny 12

Paspnen S. BeicOKOMOJIEKYIsIpHBIE COCAUHEHHUSA

Bubmorexa PO https://resh.edu.ru/
Enunas komtekius nudpoBbix

51 BbICOKOMOJIEKYISIpHBIC 5 oOpasoBatenbHbIX pecypcoB http://school-

' COEUHEHUS collection.edu.ru/ MynbeTuMenuiiHbIC
HHTEPHET-PECYPCHI ISl U3YUECHUS IIKOIBHOM
nporpamMmsl o xumuu https://orgchem.ru/

Hroro no pasneny 6

OBIIEE KOJIMYECTBO YACOB I10

ITPO'PAMME 102
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11 KJIACC

Ne KosnuecTBo yacoB
HaunmeHnoBanme
JaexkTpoHHbIe (HU(poBbHIE) 00pa3oBaTebHbIE
n/ | PA3AEJI0B H TeM Beero Koutpoasnbl | IlpakTHyeckn pecype
q | MPOTPaMMEI e padoTnl e padoTnl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
bubnuorexa POII https://resh.edu.ru/ Equnas
Crtpoenue aToma.
N KOJUIEKIIHS HU(POBBIX 00pa30BaTEIbHBIX PECYPCOB
[Tepuoanueckuii . . o
KO 1 http://school-collection.edu.ru/ MynbrumeauiitHbie
11 | Mepuommueckas 9 WHTEPHET-PECYPCHI IS HSY‘IICHI/I}I IIKOJIbHOM
nporpamMmel o xumuu https://orgchem.ru/
CHUCTeMa XMMHYECKHUX .
OO6pazoBaTenbHbIN TOPTAN AJs HOJTOTOBKHU K
anemeHToB Jl. U. _
sk3amenam. Caam [MA: Pemry EI'D. https://chem-
Menneneesa .
ege.sdamgia.ru/
Bub6mmoreka POIII https://resh.edu.ru/ Enqunas
KOJUTEKIHS U(DPOBBIX 00pa30BaTEIBHBIX PECYPCOB
http://school-collection.edu.ru/ MynsTumeauiitbie
CTpoeHue BemecTsa. WHTEPHET-PECYPCHI ISl U3YYEHHUS IIKOJIbHON
1.2 | MmHoroobpazue 11 1 PHETPECYP yq
- nporpaMmbl o xumuu https://orgchem.ru/
OO0pazoBaTeNbHBIN MOPTAT ISl TOJATOTOBKH K
sk3ameHam. Cnam 'MA: Pemry EI'D. https://chem-
ege.sdamgia.ru/
bubmmorexa POIII https://resh.edu.ru/ Exnnas
KOJUTEKIIHS HU(POBBIX 00pa30BaTEIbHBIX PECYPCOB
http://school-collection.edu.ru/ MynbsTumeTuitHbIC
13 Xumuueckue 19 1 3 WHTEPHET-PECYPCHI ISl U3yYEHUS MKOIHHOU
' peakuun nporpamMmel o xumuwu https://orgchem.ru/
OO0pazoBaTenbHbBIN TOPTAN AJs TOJTOTOBKHU K
sk3amenam. Caam ['MA: Pemry ET'D. https://chem-
ege.sdamgia.ru/
Hroro 1o pasneny 39
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Pa3znea 2. Heopranuueckasi xummusi

Bubmnoreka POIII https://resh.edu.ru/ Equnas
KOJUTEKIHS U(DPOBBIX 00pa30BaTEIBHBIX PECYPCOB
http://school-collection.edu.ru/ Mynberumeauiinbie
WHTEPHET-PECYPCHI TSl U3yYSHUS MKOJIHHOU

2.1 | Hewmeramisl 31 ;
porpaMmsl mo xumuu https://orgchem.ru/
O06pa3oBarenbHBINA TOPTA IS TOATOTOBKH K
sk3ameHam. Caam I'MA: Pemry EI'D. https://chem-
ege.sdamgia.ru/
bubmmorexa POIII https://resh.edu.ru/ Exnnas
KOJUIEKIIHS HU(POBBIX 00pa30BaTEIbHBIX PECYPCOB
http://school-collection.edu.ru/ MysnbsTumenuitHbIe
29 | Meramis 23 WHTEPHET-PECYPCHI IS HSY‘IICHI/I}I IIKOJIbHOM
nporpamMmel o xumuu https://orgchem.ru/
OO6pazoBaTenbHbIN TOPTAN AJs TOJTOTOBKHU K
sk3amenam. Caam [MA: Pemry EI'D. https://chem-
ege.sdamgia.ru/
Hroro no paszneny 54
Pa3znen 3. Xumus v :Ku3Hb
Bu6mmoreka PDIII https://resh.edu.ru/ Enqunas
KOJUTEKIMS IU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB
http://school-collection.edu.ru/ MynsTumeauiitbie
MeTtop! TO3HAHUS B ) o
31 | xovn Xuwmst u 9 WHTEPHET-PECYPCHI TSI I/I3y1.IeHI/I$I IITKOJIBHOM
nporpaMmbl o xumuu https://orgchem.ru/
KU3Hb .
OGpa3zoBaTeabHBIN MOPTAT JJIs1 TOJATOTOBKH K
sk3ameHam. Cnam 'MA: Pemry EI'D. https://chem-
ege.sdamgia.ru/
Htoro mo pazneny 9
OBILEE KOJIMYECTBO
YACOBIIO 102

ITPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUME

COE€IUHEHUN

10 KJIACC
Ne KosauyecTBo yacoB
Jara
Tema ypoka Bee KoHTDo Hoakrieck niyaerm JJIeKTPOHHBbIE UM (]PPOBBIE
n/ r HTPOJILHEI PaKTHYECKH o0pa3oBaTe/ibHbIE PECYPCHI
I 0 e padoThl e padoThbl |
[Ipeamer u 3HaueHue
OpPTraHUYeCKON XHUMHH,
1 IIPE/ICTaBICHHUE O 1 04.09.202
MHOT'000pa3uu OpraHuIECKUX 3
COEMHEHHI
DNEeKTPOHHOE CTPOCHUE aTOMa
yriepoza (OCHOBHOE U
2 BO30Y)KIEHHOE COCTOSTHUS). 1 05.09.202
BaneHTHble BO3MOKHOCTH 3
aToma yriepoja
Xumuyeckas CBsI3b B
OpPraHMYECKUX COSAUHECHUSX. Enunas xomnekuust nudpoBbIx
3 MexaHU3MBbI 00pa30BaHHUS 1 08.09.202 | oOpazoBaTenIbHBIX PECYPCOB
KOBAJICHTHOM CBSI3H, CIIOCOOBI 3 http://school-collection.edu.ru/
pa3pbiBa CBA3EH
Teopus crpoenus
4 OpraHUYEeCKUX COCIMHEHUN A. 1 11.09.202
M. Bytneposa 3
Buer m3oMepun: CTpyKTypHas,
MPOCTPAHCTBEHHAS.
PocTp bubnmnorexa POIII
5 OnekTpoHHbIE 3P PEKTH B 1 12.09.202 .
https://resh.edu.ru
MOJIEKYJIaX OPTraHUYECKUX 3



http://school-collection.edu.ru/
https://resh.edu.ru/

[IpencraBnenue o
KJIacCU(UKALIUU U

6 cHCTeEMaTH4YeCcKas 15.09.202
nomenknarypa (IUPAC) 3
OpPraHUYECKUX BEIIECTB
Kiaccudmnkanus peaknuii B
7 ukarts peariy 18.09.202
OpPraHUYECKON XUMUU 3
Cucremaruzanys 1 00001eHue bubnuorexa POIII
8 . 19.09.202 ]
3HAHUMN 110 TEME 3 https://resh.edu.ru
AJIKaHBI: TOMOJIOTHYECKHUH PSJI,
obmrast popmysa, HOMEHKIATypa Enunas komteknust iudpoBbIx
9 Y U30MEpHs, FJICKTPOHHOE U 22.09.202 | oOpa3oBaTenbHBIX PECYpPCOB
MPOCTPAHCTBEHHOE CTPOCHHUE 3 http://school-collection.edu.ru/
MOJICKYT
dusnueckre U XUMHUECKHE
CBOMCTBA aJIKaHOB.
[TpakTuyeckas padora Ne 1
10 "Jloka3aTeIbCTBO HATUYHS 25.09.202
yriaepoaa, BOJAOPOa, XJIopa B 3
COCTaBe OPTaHMYECKHUX
BelecTs'.
Haxoxaenne ankaHoB B
11 npupoje. CriocoOsl mosyuyeHus 26.09.202
Y IPUMEHEHHUE AJIKAaHOB 3
[ukmoankaHbl: 00mIas
dhopmyna, HOMEHKIATypa 1
H30MePHsI, 0OCOOEHHOCTH
12 pH, 29.09.202
CTPOCHHS i XUMHUYECKHIX 3
CBOWCTB, CITOCOOBI IOTyYEHUS U
MIPUMCHCHHE
13 Pemenue pacu€THbIxX 3a1a4 Ha bubanorexa POIII



https://resh.edu.ru/
http://school-collection.edu.ru/

OIpeICIIEHUE MOJIEKYIIIPHOM 02.10.202 | https://resh.edu.ru
(bopMyIIBI OPraHNYECcKOro 3
BEIIECTBA I10 MACCOBBIM JIOJISIM
aTOMOB JIEMEHTOB, BXOJISIINX B
ero cocraB. CucreMaTu3alus u
0000111eHNE 3HAHUH 110 TeMe
AJIKEHBI: TOMOJIOTUYECKHN PIIL,
obmas hopmyia,
HOMEHKJIATypa, SJIEKTPOHHOE U
14 YPa, SICKIP 03.10.202
MPOCTPAHCTBEHHOE CTPOCHUE 3
MouieKynl. CTpyKTypHasi ¥ LIUC-
TpaHC-U30MEpHsI AJIKCHOB
dusnueckue U XUMUYECKHE
15 cBolicTBa ankeHoB. [IpaBuio 06.10.202
MapKkoBHHKOBA 3
Cnoco0bl mosry4eHus u
16 Y1 09.10.202
MPUMEHEHHE AITKCHOB 3
ITpakTruyeckas padora Ne 2 no
17 teMe "[lonydyenue sTuieHa u 10.10.202
U3Y4YEHHE €r0 CBOUCTB" 3
Pemenne pacu€THbIX 3a1a4 Ha
OINPEJIEIICHUE MOJIEKYIIIPHOU bubnuorexa POIII
18 bea yUp 13.10.202 _
(bopMyJIBI OPraHNYECcKOro 3 https://resh.edu.ru
BEIIECTBA
ANKanueHsl: CONpsHKEHHBIE,
M30JIMPOBAaHHBIE,
19 KyMYJIHUPOBaHHBIC. 16.10.202
Oco6eHHOCTH HIIEKTPOHHOTO 3
CTPOCHUS
XHUMUYECKUE CBOMCTBA
20 17.10.202

COHpH)KéHHBIX JHUCHOB

3



https://resh.edu.ru/
https://resh.edu.ru/

CriocoOsl mostyueHus: u

21 20.10.202
MIPUMECHECHHE ATKAIUCHOB 3
AJIKUHBI: TOMOJIOTUYECKUH P,
obmast popmyna,
22 HOMEHKJIaTypa, FJICKTPOHHOE U 23.10.202
MIPOCTPAHCTBEHHOE CTPOCHUE 3
MOJICKYJI, (PU3NYECKHUE CBOWCTBA
23 XUMHYECKHE CBOMCTBA AJIKNHOB 24.10.202
3
24 Kaqf:CTBeHHHe peakIuu Ha 27 10.202
TPOWHYIO CBSI3b 3
o5 CrniocoOsl mostyueHus: u 07.11.202
MIPUMCHCHHE AJIKMHOB 3
Pemenne 3amau: pacquEI o Brbmiorexa POIII
26 YpaBHEHUIO XUMHYECKOU 10.11.202 .
https://resh.edu.ru
peakuuu 3
7 CI/ICTevMaTI/IBaI_II/I}I 1 000011IeHIE 13.11.202 EI/I6J‘I.I/IOTeKa POIII
3HAHUH 110 TEME 3 https://resh.edu.ru
ApeHbI: TOMOJIOTUYECKUH PA/I,
obmas dpopuyna, Enunas komnexius nudpoBbIx
HOMEHKJIAaTypa. DJIEKTPOHHOE U
28 14.11.202 | o6pa3zoBaTeNbHBIX PECYPCOB
MIPOCTPAHCTBEHHOE CTPOCHHE } )
3 http://school-collection.edu.ru/
MOJIEKYJ O€H30J1a U TONyoa, UX
(u3nyeckre cBoicTBa
29 XHUMHUYECKUE CBOMCTBA APEHOB: 17.11.202

pCaKknuu 3aMCIICHUA

3



https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/

XUMUYECKUE CBOMCTBA APEHOB:

30 peaKIuy MpUCOeINHEHUS, 20.11.202
OKHCJIEHHE TOMOJIOTOB O€H30J1a 3
31 OCOU66HHOCTI/I XUMHYECKHUX 2111.202
CBOWCTB CTHpPOJIA 3
Pemenue pacuéTHbIX 3a7a4 Ha
OTIpeJIeIEHUE MOJICKYIISIPHOM Epumas xonexims unpossix
32 (boplvf[ O raHqugKo 1?0 24.11.202 | oOpazoBaTeIbHBIX PECYPCOB
PMYJIBE Op 3 http://school-collection.edu.ru/
BEIIECTBA
33 CriocoObl mostyueHus u 27 11.902
MIPUMEHEHHE apPEHOB 3
I'eneTrueckas CBsSI3b MEXKIY
34 Pa3IMYHBIMU KJIacCaMu 28.11.202
YII€BOJOPOIOB 3
Pacuétel o ypaBHEeHUAM
35 XUMHUYECKHUX PEaKIIHi. 01.12.202
Cucrematusanusa 1 0000IIeHE 3
3HAHUMU 110 TEME
36 IIpuponnsiit ra3. [lomyTHeie 04.12.202
He(TsIHBIE Ta3bI 3
37 KameHHbI# yroib U MpoyKThI 05.12.202
ero nepepaboTKu 3
Hed1b 1 cioco6sl e€
38 nepepabotku. [IpumeneHne 08.12.202
POAYKTOB NepepabOTKH HEDTH 3
I'eneTnueckas cBsI3b MEXKIY Erbmiorexa POIII
39 Pa3TUYIHBIMU KJ1acCaMu 11.12.202 .
https://resh.edu.ru
YIJI€BOJOPOIOB 3



http://school-collection.edu.ru/
https://resh.edu.ru/

["anoreHonpoun3BoIHBIC
YTJIEBOJIOPOJIOB: AJIEKTPOHHOE

Enunas komnekius nudpoBbix

40 CTDOCHHE: PEAKIINH 3AMEIICHHS 12.12.202 | o0Opa30BaTEIBHBIX PECYPCOB
p »P 3 http://school-collection.edu.ru/
rajoretHa
JeiicTBue menouei Ha
raJIOreHITPOU3BOTHBIC.

41 BzanmoneiictBue 15.12.202
JIATAJIOT€HAIIKAHOB C MarHUEM U 3
LIMHKOM
Cucremarusamnus 1 00001IeHNE

42 3HAHUU N0 pa3aeny 18.12.202
"YrneBogopoasr" 3
KonTponsnas padora Ne 1 o

43 b P g 19.12.202
teMe "YTIIeBOI0PO/IbI 3
[IpenenbHbIE OHOATOMHBIE
CIUPTHI: TOMOJIOTHYECKHH Ps/I,
o6mmas popMyiia, CTpOeHHE

44 mas popmya, cTp 22.12.202
MOJIEKYII, U30MEpHs, 3
HOMEHKJIaTypa, KiiacCupuKarus,

(du3nyeckue cBOCTBa
XUMHYECKHE CBOMCTBA

45 MPEeACIIbHBIX OJTHOATOMHBIX 25.12.202
CIIMPTOB 3
CriocoObl nostyueHust u

46 MIPUMEHEHUE OJHOATOMHBIX 26.12.202
CIIMPTOB 3
[IpocTeie 2¢upsl: HOMEHKIIATypa
H U30MEPHUSI, 0OCOOEHHOCTH

47 P 29.12.202
(U3HYECKUX U XUMHYECKHUX 3
CBOMWCTB

48 MHOroaToOMHBIC CITUPTHI: Enunas komreknws iudpoBBIX



http://school-collection.edu.ru/

OTUJICHIJIMKOJIb U I'TTMIECPHUH, UX

09.01.202

00pa3oBaTeIbHBIX PECYPCOB

bu3rUecKre 1 XUMUYECKHE 4 http://school-collection.edu.ru/
CBOMCTBA
CriocoObI morydeHust 1
49 MIPUMEHEHUE MHOTOATOMHBIX 12.01.202
CIMPTOB 4
®deHOIT: CTPOCHUE MOJICKYJIBI,
50 ¢du3nveckrue CBONCTBA. 15.01.202 BH6H_HOTeKa PILI
https://resh.edu.ru
TokcuuHocth penona 4
o1 XuMuyeckue cBorcTBa (eHosa 16.01.202
4
59 CrniocoOsl mostyueHus: u 19.01.202
npuMeHeHne GpeHona 4
[IpakTuueckast pabora Ne 3 "
53 Pemenue 3KCH€'3'pI/IMeHTaJII>HI)IX 99 01.202
3ajad 1o teme "CoupThl U 4
dhenonn""
Enunas komtekmus iudpoBbIx
54 SHI;(;{TI:;IMHTOH;:;I/II;M n 06obmenne 23.01.202 | oOpazoBaTeiabHBIX PECYPCOB
4 http://school-collection.edu.ru/
AJNBIETUABI U KETOHBI:
ANEKTPOHHOE CTPOCHHE
55 KapOOHUJILHON TPYTIIbI; 26.01.202
TOMOJIOTHYECKHUE PSJIbI, 001I1as 4
dhopmyna, u3omepus u
HOMEHKJIaTypa
AnbAerubl U KeTOHBI:
56 (du3HUYecKre CBOMCTBA; PEaKIuu 29.01.202
MIPUCOSANHEHUS 4
57 Peakuuu oxkucieHus u
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Ka4C€CTBCHHBIC pCAKIUU

30.01.202

aJbJETUI0B U KETOHOB 4
Crioco0pl nostyueHus
58 i 02.02.202
aJIbJIETUJIOB U KETOHOB 4
OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KHCIIOTHI
59 P ’ 05.02.202
O0COOCHHOCTH CTPOCHHUS UX 4
MOJIEKYT
W3omepust 1 HOMEHKIIATypa
60 KapOOHOBBIX KHCIIOT, UX 06.02.202
(dbusnueckue cBoicTBa 4
XuMUYecKue CBOMCTBA Enunas komiekuust uudpoBbIx
61 MPEeTbHBIX OJTHOOCHOBHBIX 09.02.202 | oOpazoBaTeIbHBIX PECYPCOB
KapOOHOBBIX KHUCJIOT 4 http://school-collection.edu.ru/
OcoOeHHOCTH CBOMCTB
MYPaBbUHOW KHCJIOTHI.
62 | P 12.02.202
MHoroo0Opasue kapOOHOBBIX 4
KHCIIOT
Oco0eHHOoCTH CBOMCTB:
HeMnpeIeIbHbIX U
apoMaTHYeCKUX KapOOHOBBIX,
63 TMKapOOHOBBIX, 13.02.202
TUIPOKCUKApOOHOBBIX KHCIIOT. 4
[IpencraBuTeNn BHICIIUX
KapOOHOBBIX KHUCJIOT
[TonsiTHE 0 MPOU3BOIHBIX
64 POHIBOA 16.02.202
KapOOHOBBIX KHUCIOT 4
CriocoOsl mostyueHust u Enunas xomiekuust uudpoBbix
65 MIPUMEHEHHE KapOOHOBBIX 19.02.202 | oOpazoBaTeNbHBIX PECYPCOB
KUCIIOT 4 http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/

CnoxxHbie 3(OUpHI:
TOMOJIOTHUYECKUU PsiJI, 00IIIast

66 20.02.202
dbopmyna, uzomepus u 4
HOMEHKJIATypa
67 d)mquGCKHe U XUMUYECKUE 26.02.202 BI/I6JI.I/IOTeKa PoII
cBOMCTBa >(hUPOB 4 https://resh.edu.ru
Pemenne pacu€THbIX 3a1a4: 10
YpaBHEHHUIO XUMUYECKOM
68 peaxiuu, Ha oTpeeIieHue 27.02.202
MOJIEKYJISIPHOH (OpPMYITBI 4
OpPraHUYECKOTO BEIICCTBA
[IpakTuueckas padora Ne 4
69 "Pemenue sKkCriepuMeHTaIbHbBIX 01.03.202
3ama4 o teme "KapOoHoBbIe ' 4'
KUCIOTHI. CiioxHbIE YPupbr""
XKupsl: ctpoenue, pusnueckue u Enunas komnekuust uudpoBbIx
70 XUMHYECKHE CBOMCTBA 04.03.202 | oOpa3oBaTeIBHBIX PECYPCOB
(ruaponu3) 4 http://school-collection.edu.ru/
Oco6eHHOCTH CBOMCTB KHPOB,
71 COJIEPIKAINX OCTATKH 05.03.202
HEeMpeIeTbHBIX JKUPHBIX KHCIOT. 4
2Kupsl B mpupoje
MBpbL1a Kak COJIA BBICIIIAX
KapOOHOBBIX KUCJIOT, UX
72 Mororree aeiicreue. [TorsTre o 11.03.202
CUHTETHYECKUX MOIOIIUX 4
cpenctax (CMC)
I'enernueckas cBs3b
73 YIJIEBOJIOPOLOB U 12.03.202 Bbubmmorexa POIII
KHCJIOPOJICOICPIKAIIIX 4 https://resh.edu.ru

OpraHn4YCCKUX BCIICCTB



https://resh.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

Pacuérbl o ypaBHEHUAM

74 N 15.03.202
XUMHYECKHUX PEAKITHA 4
Cucremaruzanys 1 00001menue
75 N 29.03.202
3HAHHUH 10 TEME 1
OO01as XxapakTepuCTHKA
HI;IBO OBpH KH: conbxans Enunas komutekmus nudpoBbIx
76 er'IeBOHOB (MOHO-, 211~ 1 t 29.03.202 | oOpa3zoBaTenbHBIX PECYPCOB
yr 8 Al 4 http://school-collection.edu.ru/
TIOJIHCaXapu/Ibl)
Monocaxapuabl: pu3nyecKue
77 CBOWCTBA ¥ HaXOXICHUE B 01.03.202
MpUpOE 4
[IpuMeHeHue rroKo3sl, e€
78 3HAYE€HHUE B )KU3HEIEATEIbHOCTH 01.04.202
Opranm3ma 4
Hucaxapupl: caxapo3sa,
MaJIbTO3a U JIAKTO03a.
79 02.04.202
Haxoxnenue B mpupoe u 4
MIPUMEHEHHE JIFICaXapyioB
[Tonucaxapupl: CTpoeHHEe
MaKpOMOJIEKYII, (DU3HUECKUE U
80 P yiL & 02.04.202
XAMHUYECKHE CBOMCTBA, 4
MIPUMCHCHHE
ITousatre 06 UCKYCCTBEHHBIX
81 Y 05.04.202
BOJIOKHAX .
Pemenue pacueTHbIxX 3a/1a4 Ha
oIIpeesIeHIE T0IU BEIX0a
82 peA A a 05.04.202
MPOJYKTa PEaKIUU OT 4
TEOPETUYECKH BO3MOYKHOTO
83 Cuctemaru3zanus 1 00001IeHne Enunas xojutekuus u@poBbIX



http://school-collection.edu.ru/

3HAHUU N0 pa3aeny

08.04.202

00pa3oBaTeIbHBIX PECYPCOB

4 http://school-collection.edu.ru/
KonTponpnas padora Ne 2 o

84 teme "Kuciopoacoaepxariue 09.04.202
OpraHu4ecKue coeaAnHeHus" 4
AmuHBL: K1accudukanys,

CTPOCHHE MOJICKYJI, 001Iast

85 dbopmyia, nzomepus, 12.04.202
HOMEHKJIaTypa U (pu3nueckue 4
CBOICTBa
XHUMHUYECKHUE CBOMCTBA

86 15.04.202
anupaTHIECKUX aMUHOB 4
AHWIIMH: CTPOCHUE AHWINHA,

87 0COOEHHOCTU XUMUYECKUX 16.04.202
CBOICTB aHMJIMHA 4
CriocoObl mostyueHus u

88 pUMEHEeHHE aln(paTHYECKUX 16.04.202
aMHUHOB 4
AMMWHOKHCJIOTBI: HOMEHKJIATypa
U U30MepHs, GU3NIECKHE

89 somepn, ¢ 19.04.202
cBoiictBa. OTaenbHbBIE 4
MIPEJICTABUTENN 0-aMHUHOKHCIIOT
XHUMHYeCKHe CBOMCTBA
aMHHOKHCIIOT, UX

90 OHOJIOTHYECKOE 3HAUECHUE 22.04.202
aMuHOKHCIOT. CHHTE3 1 4
THIPOITU3 TIENTHIOB
Benkn xax mpupogHbIe

91 pHApOn 23.04.202
MTOJIMMEPBI; CTPYKTYPBI OSIIKOB 4

92 XHUMHAYECKHE CBOIICTBA OEIKOB



http://school-collection.edu.ru/

23.04.202

4
A3zoTcoaepxkaiiue
TeTEPOIUKINICCKIE Enunas komnekius nudpoBbix
93 coenuHeHus. HykienHoBbIe 26.04.202 | oOpa3oBaTeiabHBIX pecypcoB
KHCJIOTBI: COCTaB, CTPOCHUE U 4 http://school-collection.edu.ru/
OHMOJIOTYecKast POJb
[TpakTuyeckas padora Ne 5
"Pemenue skCriepuMeHTaIbHbBIX
9 3a/1a4 110 TeMe 03.05.202
"A3zoTcoaepxaliue 4
opraHu4eckue coeuHeHus""
[IpakTuueckas padora Ne 6
"PelreHne sKcrepuMeHTaIbHBIX
95 °p 06.05.202
3aj1a4 1o Teme "Pacro3HaBaHue 4
OpraHUYeCKUX COeTUHEHUI""
Kontponbnas padora Ne 3 mo
96 TeMe "A3oTcoaepiKaniue 07.05.202
OpraHWYecKue coeAuHeHus" 4
OCHOBHBIE TIOHATHS XUMHUH
BBICOKOMOJICKYJISIPHBIX Enunas komrekmus iudpoBbIx
97 COEIMHEHUI U METOJIbI UX 13.05.202 | o6pazoBaTeNnbHBIX PECYPCOB
CHHTE3a —IOJIMMEPHU3AIIUs 1 4 http://school-collection.edu.ru/
TTOJTMKOHACHCAITUS
IInacTtmaccel. Y Tunuzanus u
nepepaboTKa MIacTUKA.
98 DnacToMepbl: HaTypallbHBIM, 14.05.202
CUHTETUYECKNE KayUyKH. 4
Pesuna
[IpomexxyTodHas aTTecTaIus.
99 POMEIY H 17.05.202

KoHTtponbHOE TecTupoBaHue

4



http://school-collection.edu.ru/
http://school-collection.edu.ru/

100

Bookna: HaTypaJIbHBIC,
HCKYCCTBCHHBIC,
CHUHTCTHUYCCKUC. HOHI/IMepH
CIICHHUAJIbHOI'O Ha3HAYCHUA

20.05.202
4

101

[IpakTuyeckas pabora Ne 7
"Pemenue skCriepuMeHTaIbHbBIX
3aja4 1o reme "Pacno3HaBaHue

nn

Ij1acTMacC 1 BOJIOKOH

21.05.202
4

102

O0001IeHre B CUCTEMATH3aIUs
M3y4YEHHOTO MaTepHalia 1o TemMe
"BbicOKOMONEKYISIpHbIE
coeauHeHus"

24.05.202
4

OBILEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

11 KJIACC

Ne

n/
n

Tema ypoka

KoJsmnyecTBo 4acoB

Bcer
0

KonrtpoabHubie
padoThbI

IIpakTHYeck
ue padoTsl

Jara
HU3y4YeHH
s

DJIeKTpOHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypPChI

Atom. CocTaB aTOMHBIX SIJIED.
XUMHUYECKUI 3JIEMEHT.
M3oTonbl

CrtpoeHne 371eKTPOHHBIX
000J10YeK aTOMOB, KBAaHTOBbIE
qrcia

Knaccudukanms xumuaecknx
3JIEMEHTOB (s-, p-, d-, f-
JJIEMEHTBI)

Pacnipenenenue 31eKTpoHOB 11O
aTOMHBIM OpOUTAIISIM




DneKTpOHHBIE KOH(MUTYpaIUH
aTOMOB 3JIEMEHTOB B OCHOBHOM
1 BO30YX/IEHHOM COCTOSIHUH

DneKTpOHHBIE KOH(MUTYpaIUH
HOHOB.
DIEeKTPOOTPUIIATENILHOCTD

[Tepuonuueckuii 3aKOH U
IIepunonnueckas cucrema
XAUMHYECKUX djeMeHToB /I, 1.
Menneneena, CBI3b C
COBPEMEHHOM Teopuei
CTPOEHHUSI ATOMOB

Enunas xomnexuusa L[I/I(prBLIX
06paSOBaTCJ'ILHLIX pecprOB
http://school-collection.edu.ru/

3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHUYECKUX
3JIEMEHTOB M 00pa3yeMbIX UMHU
IIPOCTBIX U CJIOKHBIX BELIECTB
10 TPYIIAM U IEPUoIaM

Cucrematusanusa 1 0000IIeHE
3HAHUH T10 TeMe

bubmorexa POIII
https://resh.edu.ru

10

Bubsl xumMudueckou CBSI3H.
Mexanu3mbl 00pa3oBaHUs
KOBaJICHTHOM CBS3U.
Bonoponnas cBA3s.
MexMonexynsapHbie
B3aHUMOJICHCTBUS

11

BaneHTHOCTE M BaJIEHTHBIE
BO3MOKHOCTH aTOMOB. CBs3b
3JEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX TEOMETPUUECKUM
CTPOEHUEM

12

[IpencraBnenus o
KOMILJIEKCHBIX COE€IMHEHUSIX:
COCTaB U HOMEHKJIaTypa

Enunas komtekuust tudpoBbIx
00pa3oBaTeNbHBIX PECYPCOB
http://school-collection.edu.ru/



http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/

13

BemectBa MonekyasipHOro u
HEMOJIEKYJIIPHOTO CTPOCHHSL.
Tunel KpUCTAIIMYECKUX
pPELIETOK U CBOMCTBA BEILIECTB

14

[TonsTHE O IUCTIEPCHBIX
cucremax. [Ipeacrasinenue o
KOJUIOWJIHBIX pacTBOpax

Enunas komnexuusa L[I/I(prBLIX
00pa3oBaTeNbHBIX PECYPCOB
http://school-collection.edu.ru/

15

HcrrHHBIE paCTBOPSI:
HACBILLEHHBIC U
HEHACBIIICHHBIE,
pacTBOPUMOCTb.
Kpucramnoruaparst

16

CriocoObl BbIpaKEHUS
KOHIICHTPALlUN PacTBOPOB

17

Pemenue 3agau c
HCIIOJIb30BAHUEM HOHSITHM
"MaccoBas J10J151 paCTBOPEHHOTO
BemecTra", "MoJsipHas

KOHIIEHTpauus"

OO6pazoBarenbHbIN TOpTA AJIs
IIOATOTOBKHU K 3K3aMCHaM.
Cnam I'MA: Pemy EI'D.
https://chem-ege.sdamgia.ru/

18

Knaccudukanus n
HOMEHKJIATypa HEOPTaHHIECKUX
BEIIECTB

19

Cucremaruzanys u 00001eHue
3HAHUH 10 TEME

Bubmmnorexa POIII
https://resh.edu.ru

20

KonTponbHas padota no temam
"CtpoeHue aToma.
[Iepnonnueckuil 3aKoH 1
[lepuonuueckas cucrema
XAMHUYECKUX d1emMeHToB /I, 1.
Menpaeneesa", "Crpoenue
BemecTBa. MHOrooOpasue
BelIeCTB"



http://school-collection.edu.ru/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/

Kiaccudukanmss XumMuaeckux
peakuuil B HEOPraHU4YECKON U
OpraHNYeCKOM XUMHH. 3aKOH

21 COXPAaHEHHUS MacChl BELIECTB;
3aKOH COXpaHEeHUs U
IIPEBPALLIEHUS SHEPTUU IIPU
XUMHUYECKHUX PEaKIHIX
TennoBbie 3G HEKTHI
22 XUMHUYECKUX PEaKIUH.
TepMoxumMuyeckue ypaBHEHHS
BbIunCIIeHHS 10 YpaBHEHHAM OO6pazoBarenbHbIN TOPTA AJIs
23 XHMUUECKHX peaKiiiii 1 HOJMOTOBKU K SK3aMEHAM.
TEPMOXUMHUYECKUM YPaBHEHUSIM Crnam THA: Pemry EFB'.
https://chem-ege.sdamgia.ru/
CKopoCTh XMMHUYECKOH O0pazoBarenbHbIi TOpTA AJIs
24 peaxiuu, e€ 3aBUCUMOCTh OT MOJTOTOBKU K SK3aMEHAM.
pasnuuHbIX (hakTopoB. Karamm3 Cnam I'MA: Pemry ET'D.
1 KaTaJIu3aTophbl https://chem-ege.sdamgia.ru/
o5 I'oMoreHHbIe U reTepOreHHbIE
peakuuu
[IpaxTuueckas padora Ne 1 o
26 TeMe "BinsiHue pa3nnyHbIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKON peakuun"
OGpaTHMBIC 1 HEOBPATHMBIC OO0pazoBarenbHBIN TOPTA AJIs
97 peaKpi, XuMHIECKOe MOJMOTOBKU K SK3aMEHaM.
paBHOBECHE Cnam I'MA: Pemy EFS._
https://chem-ege.sdamgia.ru/
[IpakTuueckas padorta Ne 2 o
o8 TeMe "BinsiHue pa3nnyHbIX

(hakTOpOB Ha MOJIOKEHUE
XUMHUYECKOTO paBHOBECHUS"



https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/

DIEeKTPOIUTHYSCKAS
muccoruanusg. CUILHBIE U

Enunas komtekius nudpoBbIx

29 00pa3oBaTeNbHbIX PECYPCOB
ciabbie 25eKTpouThl. CTEeTeHb ] .
http://school-collection.edu.ru/
T CCOLMAIIAN
HonHoe npousseneHue BOAbI.
30 Cpena BOJHBIX pacTBOPOB.
Bonopoansrii nokasarens (pH)
pacTBopa
N OO6pazoBarenbHbIN TOpTA AJIs
I'mpponus conen. Peakuun,
31 HpOTEKAOMIE B PACTBOPAX MTOJATOTOBKHU K DK3aMCHaM.
SCKTPOIILTOR Cnam I'MA: Pemry ET'D.
P https://chem-ege.sdamagia.ru/
[IpakTuueckas padota Ne 3 o
32 TeMe "XUMHUUYECKHE PEeaKIuu B
pacTBOpax IMEKTPOJUTOB"
OxucanTenpHo- OO6pazoBarenbHbIi OpTA AJIs
33 BOCCTAHOBUTEJIbHBIC PEAKITUH. MOATOTOBKHU K 3K3aMEHaM.
Baxuerime oKucauTeny u Cnam I'MA: Pemry ET'D.
BOCCTAaHOBUTEJH https://chem-ege.sdamgia.ru/
OO0pazoBarenbHBIN TOPTA AJIs
34 Mertoa 37eKTpOHHOTO MTOJTOTOBKHU K DK3aMCHaM.
(2JIEKTOHHO-MOHHOT0) OanaHca Cnam I'MA: Pemry ET'D.
https://chem-ege.sdamagia.ru/
OO6pazoBarenbHbIN TOpTA AJIs
35 DNEeKTpoIn3 pacCTBOPOB U MOJTOTOBKHU K DK3aMEHaM.
pacIuiaBoB BELIECTB Cnam I'MA: Pemy EI'D.
https://chem-ege.sdamgia.ru/
OO0pazoBarenbHBIN TOPTA AJIs
36 Pemenue 3amau pa3muaHbIX MMOJITOTOBKH K DK3aMCHaM.
TUIIOB Cnam I'MA: Pemry ET'D.
https://chem-ege.sdamagia.ru/
37 Pemenne 3amad paznm4HbIX OO6pazoBarenbHbIN TOpTA AJIs



http://school-collection.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/

THUIIOB

IIOATOTOBKU K DK3aMCHAM.
Cnam I'MA: Pemry ET'D.
https://chem-ege.sdamagia.ru/

38

Cucremaruzanys 1 00001ene
3HAHUH 110 TeMe "XUMUUECKUE
peakuuu"

Bbubnuorexa POIII
https://resh.edu.ru

39

KontposbHas paboTta mo teme
"Xumuueckue peakuuu"

40

IlonoxeHre HEMETAIOB B
Ilepuonuueckoi cucreme
XUMHUYECKUX dieMeHToR /I, 1.
Menneneesa 1 0COOEHHOCTHU
CTPOECHUS UX aTOMOB.
duznyeckue CBOMCTBA
HEMETaJIJIOB

41

Annotponus HeMETauIoB (Ha
pUMepe KUCIOPO/Ia, Cephl,
dbocdopa u yriepona)

42

Bonopon: nonyuenue,
¢busnyeckue 1 XUMHUYECKUE
cBorcTBa. [ 'mapuabl

43

T"anorensl: HaX0XKICHIE B
IpUPO/JIE, CIOCOOBI MOTYUYEHUH,
(bu3MYeCcKre U XUMHUYECKUE
CBOMCTBa

Enunnas xomnexusa uH(prBI)IX
O6pa30BaTeJ'ILHLIX pecprOB
http://school-collection.edu.ru/

44

l'anorenoBonopoasl.
Baxxnenmmue
KHUCIIOPOACOAEPKAILINE
COCIUHCHHS TaJIOT€HOB

45

JlaGopaTtopHble 1
MPOMBIIIJICHHBIE CITOCOOBI
MIOJTyYCHHS TAJIOTCHOB.



https://chem-ege.sdamgia.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/

[IpumeHeHne rajoreHoB U ux
COE€IUHEHUN

46

[TpakTuyeckas pabora Ne 4.
Pemenue skcniepuMeHTATBHBIX
3aga4 oo reMe "["anmoreHsr"

47

Kucnopon: naboparopHsie u
MIPOMBIIIIJIEHHBIE CTIOCOOBI
MOJy4YeHus1, PU3NIECKUE U
XUMHYecKue cBorcTBa. O30H.
[IpumeHeHue kucnopona u
030Ha

Enunas komtexius nudpoBbIx
00pa3oBaTeNbHBIX PECYPCOB
http://school-collection.edu.ru/

48

OKcHIBI M IEPOKCHIBI

49

Pemenne 3amau pa3inu4HbIX
TUIIOB

OO6pazoBarenbHbIN TOpTA AJIs
IIOJICOTOBKH K DK3aMEHaM.
Cnam I'MA: Pemry ET'D.
https://chem-ege.sdamagia.ru/

50

Cepa: HaxO0XJIEHUE B PUPOJIE,
CocoOBI NOTY4YEHUS,
(1)H3H‘-I€CKI/IG U XUMHUYCCKHUEC
CBOMCTBA

51

CepoBoJiopo, cynb(huabl

52

Kucnopoaconep:xarue
COCJTMHEHHS CePBI.
OcobeHHOCTH CBOUCTB CEpHOM
KHCJIOTBI

OO0pazoBarenbHBIN TOPTA AJIs
IIOATOTOBKU K DK3aMCHAM.
Cnam I'MA: Pemry ET'D.
https://chem-ege.sdamgia.ru/

53

[IpakTuueckas padorta Ne 5.
Pemenne skcriepuMeHTATBHBIX
3ama4 o Teme "Cepa u eé
COe/IMHEeHUS "

54

A3OT: HaX0X/IEHUE B IIPUPO/IE,
CIOCOOBI MOJTYYEeHHUS,
¢bu3nyeckue 1 XUMHUYECKUE



http://school-collection.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/

CBOMCTBA. AMMUAK, HUTPUbI

55

Kucnoponconepxkariue
COCJIMHCHHMS a30Ta.
Oco0EeHHOCTH CBOMCTB a30THOM
KHUCJIOTHI

OO6pa3oBaTeIbHBIN MOPTAT IS
MOATOTOBKHU K 3K3aMEHaM.
Cnam I'MA: Pemry EI'D.
https://chem-ege.sdamgia.ru/

56

IIpuMeHeHue a301a U ero
COCTMHEHUN. A30THEBIE
yaoOpeHus

57

dochop: HaAXOXKICHHE B
MPUPOJIE, CIIOCOOBI OTYYCHUS,
(bu3HUYeCcCKre U XUMUICCKHE
cBorictBa. Dochuan u hochun

58

Oxcunsl hocdopa,
dbocdopcoaeprame KUCIOTH.
Conu dochopHOil KUCITOTHI

OO6pazoBarenbHbIN TOpTA AJIs
IIOJICOTOBKH K DK3aMEHaM.
Cnam I'MA: Pemry ET'D.
https://chem-ege.sdamagia.ru/

59

[Tpumenenne dhocdopa u ero
coeauHenuil. PocpopHbie
yaoOpeHust

60

[IpaxTuueckas padorta Ne 6.
Pemenne skcriepuMeHTaTbHBIX
3ama4 o Teme "A3ot u docdop
U UX COeqUHEHU"

61

Yrrneposa: HaxoKIeHUE B
MIPHUPOJIC, ATIOTPOITHEIC
Moaudukanum; GUandecKue u
XHUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

Enunnas xomnexusa III/I(prBI)IX
O6pa30BaTeJ'ILHLIX pecprOB
http://school-collection.edu.ru/

62

Oxcun yrnepona(Il), oxcug
yraepona(lV), yronsHas
KHUCJIOTa U €€ COJIN

63

Pemenue 3amaq Pa3JIMIHbIX

OO6pazoBarenbHBIN TOPTAT AJIs



https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
http://school-collection.edu.ru/

THUIIOB

IIOATOTOBKU K DK3aMCHAM.
Cnam I'MA: Pemry ET'D.
https://chem-ege.sdamagia.ru/

64

Kpemuuii: HaxoxaeHue B
PUPOJIE, CIIOCOOBI MOTYUYEHUS,
(bU3UYECKHEe U XUMHUYECKUE
CBOICTBa

65

Oxcunp xpemuausi(IV),
KpEMHMEBasl KUCIIOTA,
CHJIMKATbI

OO0pazoBarenbHbli OpTa AJIs
IIOATOTOBKU K DK3aMCHAM.
Cnam I'MA: Pemry ET'D.
https://chem-ege.sdamgia.ru/

66

[IpuMeHEeHHEe KPEMHUS U €T0
coeauHenuii. CTeKio, ero
MOJTyYCHHE, BUJIbI CTCKJIA

67

Pemenne 3amau pa3inu4HbIX
TUIIOB

OO6pazoBarenbHbIN TOPTA AJIs
ITOJICOTOBKH K DK3aMEHaM.
Cnam I'MA: Pemry ET'D.
https://chem-ege.sdamgia.ru/

68

Cucrematusanusa 1 0000IIeHE
3gaHui mo treMe "Hemeramisr"

bubmorexa POIILI
https://resh.edu.ru

69

KonTponbHas pabota mo Teme
"Hemeraminsr"

70

AHanu3 pe3yabTaToB
KOHTPOJIbHOM paboTHl,
KOPPEKIUs OMIHO0K

71

[TonoxxeHnne MeTauioB B
IIepnonnueckoi cucreme
XUMHNYECKHUX IJIEMCHTOB.
Oco6eHHOCTH CTPOEHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB
METAJIJIOB

72

O6mue dpuznyeckrue CBOMCTBa



https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/

MetaiioB. [Ipumenenue
METaJUIOB B OBITY U TEXHUKE

73

Crnnasel MetaiioB. Koppo3zus
METaJJIOB

74

Pemenne 3anau pa3inu4HbIX
TUIIOB

OO6pa3oBaTeIbHBIN MOPTAT TS
MOATOTOBKHU K 3K3aMEHaM.
Cnam I'MA: Pemry EI'D.
https://chem-ege.sdamgia.ru/

75

DNEKTPOXUMHUYUECKUN Psijt
HanpsbkeHuit metamio. Obuue
CIIOCOOBI NOTYYEHHs METAIIJIOB

76

OOm1ast xapaKTepUCTHKA
MeTaJlI0B [A-rpynibl
[Tepuonnueckoit CuCTEMBI
XUMHYECKHUX 3JIEMEHTOB.
Harpuii n xanuii: nony4enue,
¢busnyeckue 1 XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE
IIPOCTBIX BEIIECTB U UX
COEIMHEHU I

Enunas komnekius nudpoBbIx
0o0pa30BaTeNbHbIX PECYPCOB
http://school-collection.edu.ru/

77

OO6m1ast XxapakTepucTruKa
MeTaios [[A-rpynmel
[Tepuonnueckoit CUCTEMBI
XAMUYECKHUX DJIEMEHTOB.
Marnawnit 1 KaJIbITHi:
noyiyueHue, GU3ndecKue u
XHUMHYECKHE CBOMCTBA,
MIPUMEHEHHE MPOCTHIX BEIIECTB
" UX COCOUHCHHI

78

JKécTkoCcTh BOMBI H CIIOCOOEI €€
yCTpaHEHUS

79

ATIOMUHUN: TIOJTyYEHHE,
(bu3nyecKrue 1 XuMHUYECKHe

OO0pazoBarenbHBIN TOPTAI AJIs
HOATOTOBKH K DK3aMEHAaM.



https://chem-ege.sdamgia.ru/
http://school-collection.edu.ru/

CBOﬁCTBa, IIPUMEHCHUEC

Cnam I'MA: Pemry EI'D.
https://chem-ege.sdamagia.ru/

AmMpoTepHbIe CBOIICTBA OKCHJIA
Y TUJIPOKCHJIA ATFOMUHHUS,

OO0pazoBarenbHbli OpTaT AJIs
HOATOTOBKH K K3aMEHaM.

80 TUAPOKCOKOMILIEKCHI Cnam I'MA: Pemy EI'D.
QIIOMUHUS, X TPUMEHCHHE https://chem-ege.sdamaia.ru/
OO6pa3oBaTeIbHBIN MOPTAT IS
81 Pemenue 3ana4 pazau4HbIX HOJArOTOBKU K SK3aMEHAM.
THIIOB Cnam I'MA: Pemry EI'D.
https://chem-ege.sdamgia.ru/
[IpaxTuueckas padora Ne 7.
82 Pemenne skcriepuMeHTaNbHBIX
3aja4 1o reme "Merasuibl
[JIABHBIX oArpymnmn"
OO01mas xapakTepucThKa
METaJUIOB MOOOYHBIX MOATPYIII Enwnast koyutekmus mudpoBbIx
83 (b-rpymnm) Ilepuoanueckoit 00pa3oBaTeNnbHBIX PECYPCOB
CHCTEMBI XUMUYECKHX http://school-collection.edu.ru/
2JIEMEHTOB
OO0pazoBarenbHBIN TOPTA AJIs
dusznyuecKnue 1 XUMHYECKHE
84 CBOFICTBA XpOMa H €10 MOJMOTOBKU K SK3aMEHAaM.
COEIMHEHM, UX TPUMEHEHUE Cram TA: Penry EFB._
’ https://chem-ege.sdamgia.ru/
. OO6pazoBarenbHbIN TOpTA AJIs
Baxxnenmmue coemHeHNs
85 Mapranua. [lepmanranar kamus [TOATOTOBKIL K SKAMCHAM.
N ’ Cnam 'NA: Pemy EI'D.
€ro OKHCIIUTENIbHbBIE CBOWCTBA ] i
https://chem-ege.sdamgia.ru/
du3znyuecKnue 1 XUMHUECKHE OO0pazoBarenbHBIN TOPTA AJIs
86 CBOICTBa XkKeJes3a U ero MOATOTOBKH K 3K3aMEHaM.
coenuHenuil. [lonyuenue u Cnam I'MA: Pemy EI'D.
NPUMEHEHHE CIUIABOB JKelie3a https://chem-ege.sdamagia.ru/
87 Pu3nYecKne 1 XUMHYECKHE OO6pazoBarenbHbIN TOpTA AJIs
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CBOIiCTBa MEIU U €6
COCJIMHEHUH, UX TPUMEHEHUE

IIOATOTOBKU K DK3aMCHAM.
Cnam I'MA: Pemry ET'D.
https://chem-ege.sdamagia.ru/

88

Du3nyecKue 1 XMUMUYECKHE
CBOMCTBA LIUHKA U €T0
COCUHEHUH, UX IPUMEHECHHUE.
I'MApOKCOKOMILIEKCHI IMHKA

OO6pa3oBaTeIbHBIN MOPTAT IS
MOATOTOBKHU K 3K3aMEHaM.
Cnam I'MA: Pemry EI'D.
https://chem-ege.sdamgia.ru/

89

[TpakTuyeckas pabora Ne 8.
Pemenue skcniepuMeHTATBHBIX
3aJ1a4 110 TemMe "MeTtaibl
MOOOYHBIX oArpynn"

90

Pemenne 3amau pa3inu4HbIX
TUIIOB

OO6pazoBarenbHbIN TOpTA AJs
IIOJICOTOBKH K DK3aMCHaM.
Cnam I'MA: Pemry ET'D.
https://chem-ege.sdamagia.ru/

91

O06001IeHYE ¥ CUCTEMATU3 AL
M3YYEHHOT'0 MaTepuaia o TemMe
"Merayuer"

Bubmmnorexka POIII
https://resh.edu.ru

92

KonTponbnas padbora no teme
"Meramnb"

93

AHanus pe3ynbpTaToB
KOHTPOJIBbHON paboTHI,
KOPPEKIHsl OIUO0K

94

Ponb xumMum B obecrieueHUH
YCTOMYHMBOTO pPa3BUTHUSA
yenoseuecTsa. [lonsarue o
Hay4HBIX METOJIAX
HCCIIE0BAHMS BELIECTB

95

HayuHble npUHIUIIBI
OpTaHU3aIH XUMHYECKOTO
MIPOU3BOJICTBA.
[IpomblnieHHbIE CIOCOOBI

Enunast komnexmus nudpoBbIx
00pa3oBaTeNbHbIX PECYPCOB
http://school-collection.edu.ru/
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IIOJIYYCHUA BayKHEHIITHX
BCIICCTB

XUMHUYECKOE 3arpsAI3HEHUE

96 OKpY’KaroIen Cpeibl U ero 1
MOCTIECTBUS
OO0pazoBarenbHbli OpTaA AJIs
97 XUMHS ¥ 37J0POBbE YEIIOBEKA. 1 MOATOTOBKHU K 3K3aMEHaM.
JlekapcTBEHHBIE Cpe/ICTBA Cnam I'MA: Pemry ET'D.
https://chem-ege.sdamgia.ru/
98 [IpomexyTouHas aTTecTalus. 1
KoHTposbHOE TecTupoBaHue
Xumus nmumy. Poins xumMun B Enwnast koyutekmus mudpoBbIx
99 oOecrieuyeHnH MUIIEeBON 1 00pa3oBaTeNbHBIX PECYPCOB
0e30macHoOCTH http://school-collection.edu.ru/
O0pazoBarenbHbIi TOpTA AJIs
KocmeTnueckue u
100 | napdomepHbie cpecTsa 1 MOATOTOBKHU K 3K3aMEHaM.
) Cnam I'MA: Pemry ET'D.
BbeiToBas xumus ] i
https://chem-ege.sdamgia.ru/
OO0pazoBarenbHBIN TOPTA AJIs
XUMHS B CTPOUTEIBCTBE.
101 | Baxwneiimme CTpOUTEIBHBIE U 1 [TOATOTOBI K SKSAMCEHAM.
KOHCT WOHHBIC MaTEPUAIIBI Cram ['UA: Pemy EI'S.
PYKIL P https://chem-ege.sdamagia.ru/
XuMHS B CEITLCKOM XO3SMCTBE.
102 Opranuydeckrie 1 MUHEPATbHBIC 1
ynoOpenus. Cucremarusanus u
0000111eHIe 3HAHMI 110 TeMe
OBIIEE KOJIMYECTBO YACOB 102

110 TIPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

Xumus 10 xknace/ H. E. Ky3unenosa, H. H. I'apa, 1. M. TutoBa
Xumus 11 knace/ H. E. Ky3nenosa, A. H. JIéskun, M. A. [llatanos

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

[upmmua H. B. "Xumus. 10-11 kinaccel: ”HAUBUAYaNbHBINA KOHTPOJIb 3HAHUH.
Kaprouku-3aganua." Yuurens, 2023.

Bbpeiirep JI. M. "Xumus. 8, 10,11 k1. Hecrannapthble ypoku (BUKTOPUHBI, J€J10Basi U
HMHTEJUICKT. UTphl)." Yuurens, 2004.

I'apa H.H., I'abpycesa H.W. "Xumus. 3anaunuk ¢ nomomuaukoM. 10-11 knacesl.", 2-e
u3a. — M.: IIpocsenienue, 2013.

Hanyk E. A, Opunanukosa O. B., Crenernn A. A. "EI'D no xumuu 2023 30+
BapuaHTOB", 2023

JIéskun A. H., KapuoBa A. A. Metoanueckoe nocobue. "Xumus 10 kmacc:
yriayOnénnblil yposens'", M. : Benrtana-I'pad, 2018.

JIéskun A. H., KapuoBa A. A Meroauudeckoe nocooue "Xumus 11 xacc:
yriayOneHHslil ypoBens'", M: Benrana-I'pad. 2018.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH
HUHTEPHET

bubnmnorexa POII https://resh.edu.ru/

Enunas komnexiusa nudpoBbix 00pa3zoBaTeIbHBIX pecypcoB http://school-
collection.edu.ru/

MynbTUMEANITHBIE HHTEPHET-PECYPCHI ISl U3YUEHUS HIKOJIBHOW TPOTrpaMMBI 110
xumuu https://orgchem.ru/

OO6pa3zoBaTeNbHBIN MOPTAT ISl TOATOTOBKH K dk3ameHaM. Crnam ['A: Pemry ET'D.
https://chem-ege.sdamgia.ru/



