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HHOACHUTEJIBHAA 3AIIMCKA

Pabouast mporpamma 1Mo XMMUU Ha YpOBHE CpPEHEro o0miero oopasoBaHus pazpaboTaHa
Ha ocHoBe dDexnepanpHoOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHMN K pe3yabTaTaM OCBOCHHS (enepanbHOM  00pa3oBaTENbHOM
nporpammbl cpenHero oomero oopazoBanus (DPOIT COO), npeacrapnenHsix B denepanibHOM
rocyJapcTBeHHOM oOpa3zoBarenbHoM cTtangapre COO, ¢ yuérom KoHuenuuu npernopaBaHus
yueOHoro mpeamera «XuMus» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit denepanmn,
pean3yIoNMX OCHOBHBIE 00pa30BaTeNIbHbBIE MPOTrpaMMbl, U OCHOBHBIX NoJ0KeHui «CtpaTteruu
pa3BuTHsl BocnuTaHus B Poccuiickoit ®enepanuu Ha nepuon a0 2025 roma» (PacmopsikeHue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMHg Ha YpOBHE YIiayOJNEHHOro H3y4eHHUS 3aHMMAeT BaXXHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4yHoro oOpa3zoBanus ywamuxcs 10-11 xiaccoB. W3ydenue mnpenmera,
peanu3zyeMoe B YCIOBHAX JU(QepeHIIMPOBAHHOTO, NPOPHILHOIO OOyueHHs, IPHU3BAHO
obecrieunTh 00I1€00pa30BaTENbHYI0 U OOIIEKYIbTYPHYIO IMOATOTOBKY BBITYCKHUKOB ILKOJBI,
HEOOXOIUMYIO JAJIs aJanTaly UX K OBICTPO MEHSIIOIMMCS YCIOBUSAM XH3HU B COLMYME, a
TaKkKe Ui TPONODKEHUS OOydeHHs B OpraHM3alMix MpOoPecCHOHATBHOrO 0O0pa3OBaHMs, B
KOTOPBIX XUMHUS SBJISIETCS] OAHOM M3 MPHOPUTETHBIX JUCIUTUIHH.

B nporpaMme 1no XMMUM Ha3zHaueHUEe mpeaMera «XHMHUS» IOIy4aeT HOAPOOHYIO
UHTEPIIPETALIMI0 B COOTBETCTBUU C OcCHoBonojararomumu nonoxeHusmu OI'OC COO o
B3aMOOOYCIIOBIIEHHOCTH IIEJICH, COIEpIKaHMs, PE3yJIbTaTOB 00ydeHHUs U TPeOOBAaHHI K YPOBHIO
MOJATOTOBKH BBINTYCKHUKOB. CBUAETENBCTBOM TOMY SIBISIOTCS CIEAYIOIIME BBINOJHSAEMbIE
IPOrpaMMOi 1o XUMUHU QYHKLUU:

e KH(OPMALMOHHO-METOAUYECKAs, pealu3alusi KOTOpOol oOecrneurnBaeT IOJIy4YeHHe
NPEJCTaBICHUs O LENSIX, COJACpkKAHUU, OOIIel cTpaTeruu OOydeHUus, BOCIUTAHUSA U
Pa3sBUTHs 00YYAIOLIUXCS CPEACTBAMHU IMPEIMETA, U3y4aeMOro B paMKax KOHKPETHOIO
pouIIs;

® OpraHu3alOHHO-IUIAHUPYIOLIAs, KOTOpas  IpegycMaTpuBaeT Olpe/esIEHUE:
IPUHIMIIOB  CTPYKTYPUPOBAaHUS M  IIOCIEAOBAaTEIbHOCTH H3Y4YEHHsS y4eOHOro
MaTepuana, KOJIWYECTBEHHBIX M KadyeCTBEHHBIX €ro XapaKTEepPUCTHK; IOAXOJI0B K
(OpMHUPOBAHUIO COJEPIKATEIBHOM OCHOBBI KOHTPOJS M OLIEHKH 00pa3oBaTEIbHBIX
JIOCTIKEHHHM O00ydJalolmuxcss B paMKaX HMTOTOBOM arTecTaliul B (opme eauHOro
rocyJ1IapCTBEHHOI'0 IK3aMEHa M0 XUMUHU.

[Iporpamma asst yriyOGiEHHOrO U3y4EHUs] XUMUHU:

e YCTaHABIMBACT MHBAPUAHTHOE MPEIMETHOE COJIEpKAHKE, 00s3aTeIbHOE ISl U3YUCHUS
B paMKax OTAEIbHBIX  Mpoduied, NpeaycMaTpUBaeT  paclpelesieHue U
CTPYKTYpUPOBaHHE €ro Mo KjiaccaM, OCHOBHBIM COJEpKaTeIbHBIM JIMHHUIM/pa3aenam
Kypca;

e aéT NpUMEpHOE paclpeielieHne yueOHOro BpEMEHH, PEKOMEHAYEMOro JUlsl U3yUeHMsI
OT/ETbHBIX TEM;

e [peajaraeT MPUMEPHYIO I0CJIEJI0BAaTEIIbHOCTh HM3yUeHUs ydeOHOro marepuaia ¢
y4€TOM JIOTUKU OCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3€H;

e 1a€T METOAMYECKYI0 MHTEpPIPETALUI0 LEeJIe M 3a1ad H3ydeHHs MpeaMeTa Ha
yrayOnEHHOM YpOBHE C YY4ETOM COBPEMEHHBIX HMPHOPUTETOB B CUCTEME CPEIHETO
obuiero oOpa3oBaHUs, COAEPHKATEILHON XapaKTEPUCTHUKU IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHUSI OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl CpPeIHEro oOIIero oOpa3zoBaHUA
(JIMYHOCTHBIX, METAIPEMETHBIX, TIPEJMETHBIX), & TAKXKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-ITO3HABATENbHBIX JCHCTBUIl 00ydaromlerocs IO OCBOEHHUIO COAEp KaHUS
IpeaMerTa.



I[Io BcemM Ha3BaHHBIM TMO3UIUSAM B TpOrpaMMe [0 XHMMHU TPEAyCMOTpeHa
MIPEEMCTBEHHOCTh C OOYY€HHEM XHMHU Ha YpPOBHE OCHOBHOIO o0Omiero oOpaszoBaHus. 3a
npefesaMd  YCTAaHOBJICHHOM —TPOrpaMMOM MO  XHMHH — 00s3aTelbHON  (MHBapHAHTHOM)
COCTaBJISIOLIEH cofiep)KaHUs yu4eOHOro npeaMeTa «XUMHsS» 0CcTaéTrcs BO3MOXKHOCTh BbIOOpa €ro
BapUaTHUBHON COCTABIIAIONICH, KOTOPAst JIOJKHA ONPEENATHCS B COOTBETCTBUU C HAIPABICHUEM
KOHKPETHOT0 PO st OOydIeHHUS.

B coorBerctBuM ¢ KoHuentyanbHbiMH mnonoxeHusmMu PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro u yriyOinEHHOro ypoBHEH B cuctemMe qudQepeHIInpoBaHHOr0 00yUeHHs Ha
YPOBHE CpeAHEro oduiero o0Opa3oBaHUsl XUMHUS Ha YPOBHE YIiIyOJIEHHOTO M3yueHUsl HalpaBieH
Ha pealM3alMi0 NPEeEeMCTBEHHOCTH C IOCIHCAYIOUIMM 3TaloM IOJyYeHHs XHMHYECKOIro
oOpazoBaHMsl B paMKax M3yYCHHs CIIEHUAIBHBIX E€CTECTBEHHO-HAYYHBIX W XHMHYECKHX
JTUCITUTIIIMH B BY3aX M OpraHU3AIMAX CPETHETr0 MpodecCHoHATBHOr0 00pa3oBanus. B aToi cBs3u
u3yyeHue rmnpenMera «XHMHS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha paclIUpeHue |
yriIyOJeHHe TEOpPeTUYECKOM W MPAaKTUYECKOH MOATrOTOBKM OOYYaIOMIMXCs, BBIOPABIINX
ornpenei€HHBIN TPOoQITs 00yYeHHsI, B TOM YHUCIIE C TEPCHEKTHBOM TOCIEAYIOUIETO MOTydSHHS
XMMHYECKOro 00pa3oBaHMsl B OpraHu3alusax npogpeccuoHaabHoro oopazopanus. Hapsny ¢ atum,
B cBere TpeboBanmii ®I'OC COO k miIaHUpyeMBbIM pe3yiabTaTaM OCBOCHUsS (enepaabHOM
00pa3oBaTeIbHON MPOrpaMMBbl CpeHEro o0Imero oOpa3oBaHUs M3Y4YEHHE MpeaMeTa «XUMUsD»
OPMEHTUPOBAHO TAKKE Ha PEIIEHUE 3a/1a4 BOCIIUTAHUS U COLIMATIBHOIO Pa3BUTHS 00y4YarOLIUXCs,
Ha (OpMHUPOBaHHE Y HUX OOLEMHTEIJICKTYaIbHbIX YMEHUHN, YMEHUH pallioHATM3auN YueOHOro
Tpyaa ¥ OOOOHIEHHBIX CHOCOOOB  JCSATEIBHOCTH, HMMEIOUUX  MEKIUCIUILTHHAPHBIN,
HaJIMPEIMETHBIN XapaKTep.

CocraBisiomuMu  peAMeTa «XUMHs» Ha YPOBHE YIIIyONEHHOrO M3Y4YEHUs SBISIOTCA
yriryonéHubele Kypebl — «Opranudeckas xumusi» U «OOmas 1 HeopraHudeckass xumus». Ilpu
OIIPEJCJICHUH IOIXO0J0B K OTOOpPY M CTPYKTYPHOH OpraHM3allid COJEp>KaHUs ITUX KypCOB B
IporpaMMe Mo XMMHHU 3a ocHOBY NpuHATH nonoxeHus GPI'OC COO o pazauuusx 6a30BOro u
yrIIyOJaEHHOTO YPOBHEW M3YUEHUS MPeIMeTa.

OcHoBy cozaepxaHusi KypcoB «Opranudeckas xumus» u «OOmas u HeopraHU4eckKas
XMMHS» COCTaBJISIET COBOKYIMHOCTb NMPEAMETHBIX 3HAHUN M YMEHUH, OTHOCAIIMXCS K 06a30BOMY
YPOBHIO M3y4EHMs IIpeiMeTa. JTa CUCTEMa 3HaHWMM IOJIy4yaeT ONpeAeiIEéHHOE TEOPETUYECKOE
JIONIOJIHEHUE,  TO3BOJISIONIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OOJbIIMA  00BEM
¢akTonornueckoro marepuaia. Tak, Ha yriayOn€HHOM ypOBHE M3ydeHMs IpeaMmera odecrieyeHa
BO3MOXHOCTh 3HAUUTEIBHOIO YBEIMYCHHS OO0BEMA 3HAHUKW O XHUMHMYECKHX OJJIEMEHTaX U
CBOMCTBaxX MX COSAMHEHUI HAa OCHOBE PACHIMPEHHS W YriIyOJEeHUs MpPEeACTaBICHUH O CTPOCHUH
BEIIIECTBA, XUMHMUYECKON CBS3M U 3aKOHOMEPHOCTSAX IMPOTEKAHUsS PEaKIMii, pacCMaTpUBaeMbIX C
TOYKH 3PCHHSI XUMUYECKOM KHHETHKH U TePMOJUHAMUKH. V3ydeHne nepuoauueckoro 3akoHa u
[lepromuyeckoil  CHCTEMBI ~XUMHUYECKHX  OJIEMEHTOB  OasMpyeTcs Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHMUYECKUX MPEJICTABIECHHUAX O CTPOSHUH aToMa. XMUMUYECKask CBA3b OOBSCHIECTCS C
TOYKH 3PEHHS SHEPreTMYECKHX W3MEHEHMH NpHu e€ oO0pa3oBaHMM M Pa3pyIICHUH, a TaKKe C
TOYKM 3pEHHS MEXaHW3MOB e€ oOpa3oBaHus. M3ydeHWe THUIIOB peaKUUi JOMOIHIETCS
(opMHUpOBaHUEM NPEACTABICHUN 00 MEKTPOXMMUYECKHUX MPOLeccax U 3JIEKTPOIN3E PAaCIUIaBOB
U PacTBOPOB BellecTB. B Kypce OpraHm4eckoil XMMHUHU TpU PACCMOTPEHHH PpPEaKIMOHHOMH
CTIIOCOOHOCTH COEAMHEHHH yJenseTcsi 0codoe BHUMaHHUE BOIPOCaM 00 AJIEKTPOHHBIX P QeKTax,
0 B3aMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX peakiuil.

Ocoboe 3HayeHne UMeeT TO, YTO Ha COAEp)KaHHE KypCOB XUMHMH YTIyOJIEHHOIO YpOBHS
W3YUEHHs Ul KJIAcCOB ompenenéHHoro mnpoduis (TIaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapakTep IOMOJIHEHUH K o0Iiel cucreMe MpeIMETHBIX 3HaHWM) OKa3bIBalOT BIMSHUE CMEXHbIE
npeaMmersl. Tak, HampuMmep, B COAEp)KaHUM NpeAMeTa I KJIacCOB XUMHUKO-(PH3UUECKOro
npoduns 0oNbIIoe 3HaYeHHE OyAyT UMETh 3JIEMEHTHI Y4eOHOr0 Marepualia 1o oOIIeH XUMUU.
[Ipyn wm3yuenum mnpenMera B JaHHOM cCiy4yae akLUEHT OyneT ciaeinaH Ha OOIIHOCTh METOJOB
MIO3HAHUs, OOLIHOCTh 3aKOHOB U TEOPUH B XUMHUM U B (U3UKE: aTOMHO-MOJIEKYJIsIpHas TEOpus



(MonekynsipHast Teopus B (HU3MKE), 3aKOHBI COXPAaHEHUS MacChl M DSHEPTrUU, 3aKOHBI
TEPMOINHAMHUKH, JIEKTPOJIN3a, IIPEICTABICHNS O CTPOCHHUH BEIIECTB U IPYroe.

B T0 e Bpems B conepKaHuU MpeaMeTa Ui KI1acCOB XUMHUKO-OMOIOrH4ecKoro npoduis
Oonpluit ynenpHBIA Bec OyIeT UMEeTh OpraHuyeckas XuMmus. B aToM ciaydyae mpegocTaBiseTcs
BO3MOXKHOCTB JUIs O0Jiee 0OCTOSTETFHOTO PACCMOTPEHHS XUMHUECKON OPTaHU3aIluH KIETKHA KaKk
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOHAT, K MpPHUMEPY, TaKHe CTPYKTYypHBIE
KOMIIOHEHTHI, KaK JUMUJbI, OENKH, yriIeBOJbl, HYKIEHWHOBBIE KUCIOTHI U apyrue. [Ipu sTom
3HaHUSA O COCTaB€ M CBOMCTBAX IIPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIY’KaT OCHOBOM JUIsl U3y4€HUS CYIIIHOCTH MPOIECCOB (DOTOCUHTE3A, IbIXaHUs, TUILIEBAPECHHUSI.

B mnnane ¢opmupoBaHUS OCHOB Hay4HOrO MHPOBO33PEHUS, OCBOCHHS OOIIEHAYYHBIX
METOJIOB IIO3HAHUS U OIbITA MPAKTUYECKOr0 IIPUMEHEHUS HAYYHBIX 3HAHUN U3ydeHUE NpeaMeTa
«XUMHsS» Ha YrIyOJNEHHOM YPOBHE OCHOBAHO Ha MEXKIIPEAMETHBIX CBS3SIX C Y4eOHBIMH
peaIMeTaMu, BXOIAIIMME B COCTaB MPeaMETHBIX o0nacTeil «EcTecTBeHHO-HAyYHBIE TPEIMETHIY,
«Marematuka 1 nHpopMaTuka» u «Pycckuil sI3bIK U IUTEpaTypar.

[Ipn u3yyenun ydyeOHOro mnpeamera «XuUMHs» Ha YrIIyOJEHHOM YpOBHE TakXkKe, Kak Ha
YpPOBHE OCHOBHOT'O H CpemHero oOmiero ooOpa3oBaHus (Ha 0a30BOM YpOBHE), 3amadeit
MEPBOCTENICHHONW 3HAYMMOCTH SIBJISIETCS (OPMUPOBAHHE OCHOB HAyKHM XHUMHUHU Kak o0JiacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, INPAKTUYECKOM JIEATEIbHOCTHM YEIOBEKa M OJHOrO W3
KOMIIOHEHTOB MUPOBOIl KynbTyphl. Pemienue 3Toi 3agaun Ha yriiyOJEHHOM ypOBHE M3YYEHHUS
MpeAMeTa MPenoiaraeT pean3aluio TaKuX LeeH, Kak:

e (opmupoBaHHe MPEJCTABICHUN: O MaTEpUATbHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSIX

Y TO3HABAEMOCTH SIBJICHUM MPUPOJBL, O MECTE XUMUHU B CUCTEME €CTECTBEHHBIX HAYK U
e€ BeAylled poin B 00€CNEYEHUH YCTOMYMBOIO Pa3BUTHUS UYEJIOBEYECTBA: B PELICHUU
po0JieM HKOJIOTMYECKOM, SHEPreTUYecKod M MHILNEBOH Oe30MacHOCTH, B Pa3BUTHUU
MEIULUHBI, CO3JaHUM HOBBIX MAaTEpPUAIIOB, HOBBIX HCTOYHMKOB JSHEpPrUHU, B
obecrie4eHnu paLMOHAIBHOTO MPUPOJIONONIb30BAHUS, B (dhopMupoBaHuU
MHUPOBO33PEHUS M 00IIEH KyIbTYpHI YEJIOBEKa, a TAKKE HKOJIOTHIECKH 000CHOBAaHHOTO
OTHOUIEHUS K CBOEMY 3/10POBbIO U IPUPOJHOU CpPENE;

® OCBOCHHE CHUCTEMBbI 3HAHHM, JEXKAMX B OCHOBE XUMHUYECKOW COCTABJISAIOLICH
€CTECTBEHHO-HAYYHOM KapTUHbI MHpa: (QYyHIAMEHTAJIbHBIX TOHATUN, 3aKOHOB U
TEOpU XMMHH, COBPEMEHHBIX IPEACTABICHHN O CTPOCHUM BELIECTBA HA pPa3HBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJIMOJIEKYJISIPHOM, 0
TEPMOJMHAMHYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHYECKHX
peaxuii, 0 XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX CUCTEMax, 00 O0ImMX
Hay4HbIX MPUHIIMIIAX XUMAYECKOTO TPOU3BOCTBA;

e (QopmupoBanue y 0O0yd4arOIIUXCS OCO3HAHHOIO [MOHMMAHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XMMHMYECKUX 3HAHUH JUIsi OOBSCHEHHS KIIOUEBBIX HUACH U mpodiem
COBPEMEHHOW XHWMHH, JUIsi OOBSICHEHHS WM TPOTHO3HPOBAHUS SBICHHUH, HMMEIOIINX
€CTECTBEHHO-HAYYHYIO MPHUPOAY; TPaMOTHOIO pEIIeHUs] MpoOJieM, CBSI3aHHBIX C
XUMHUEH, MPOTHO3UPOBAHUS, aHANM3a M OLEHKA C TMO3UMUUH SKOJIOTMYECKOU
0€30MacHOCTH MOCTEICTBUI OBITOBOW M NMPOU3BOACTBEHHON IEATEIBHOCTH YellOBeKa,
CBSA3aHHOM C XHUMHUYECKUM IPOU3BOJICTBOM, HCIOIb30BaHUEM U IepepadoTKOiM
BEILIECTB;

e yriyOJeHHWE TMPEICTaBICHUH O HAYYHBIX METOJaX IO3HAHHS, HEOOXOAMMBIX JUIs
MIPUOOPETEHHS] YMEHUN OpUEHTHUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMHUECKUX
SBJICHUH, HMEIIIUX MECTO B TPHUPOAE, B TMPAKTUYECKOW JEATEIbHOCTH U
MMOBCEIHEBHOMW KU3HU.

B mnnane peanuzanuyd NEpBOOYEPENHBIX BOCHHUTATEIbHBIX M Pa3BUBAIOMIMX (YHKIHM
[EJIOCTHON CHCTEMBI CpeHEero oOiiero oOpa3zoBaHus MPHU HM3YUYEHUHU TpeaMmeTra «XuMUus» Ha
yriIyOJaEHHOM YpOBHE OCOOYIO aKTYyalbHOCTh IPUOOPETAIOT TaAKKE 1IeNU U 3aJauH, KaK:



e BOCHHUTaHWE YOEKIEHHOCTH B II03HABAEMOCTH SIBIICHUU MPHUPOMABI, YBAKEHUS K
MpoIecCy TBOpYECTBA B OOJACTH TEOPETUYECKUX W TPHUKJIATHBIX HCCIECIOBAHUN B
XUMHH, (GOPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH;

® pa3BUTHE MOTHBALMU K OOYYEHHIO U MO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCITUTaHHIO HA OCHOBE YCBOEHUS O0IEUET0BEYECKUX [IEHHOCTEH;

e pa3BUTHC TO3HABATCIIHBIX HWHTEPECOB, HHTEUICKTYAIbHBIX W  TBOPYECKHX
CrocoOHOCTeW oOyuaromuxcs, GOpMHUPOBAHUE Y HHUX CO3HATEIHHOTO OTHOIICHHS K
CaMOOOpa30BaHUIO W HENPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHMIO  YCIIEIIHOM
npodecCHOHANBHON M OOLIECTBEHHON AEATENbHOCTH, OTBETCTBEHHOTO OTHOIIEHHUS K
CBOEMY 37I0POBBIO M MIOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HU,

e (opmupoBaHWe YMEHHH ¥ HAaBBIKOB PAa3yMHOTO MPHPOIONOIH30BAHUS, PA3BUTHE
OKOJIOTUYECKOM  KYyJIbTYpbl,  NPUOOpPETEHHE  ONbITa  OOIIECTBEHHO-MOJE3HON
9KOJIOTUYECKOM e TEIIbHOCTH.

OO0miee 4yuCIIO YacoB, MPEAYCMOTPEHHBIX s HM3Y4YCHHs] XMUMHH Ha YrIyOJIeHHOM YpOBHE
cpenHero obmiero obpaszoBanmus, coctapiser 204 yacoB: B 10 kmacce — 102 gaca (3 yaca B
Henenmo), B 11 knacce — 102 gaca (3 yaca B Heziemio).



COJEPKAHUE OBYYEHUA
10 KUJIACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue 0CHOBBI OPraHMYeCKOH XUMHH.

[Ipenmer W 3HAaYeHME OPraHUYECKOM XHMMHHU, TMPEACTaBIECHHE O MHOroo0pasuu
OpraHUYECKUX COCTUHECHUM.

DJEeKTPOHHOE CTPOEHUE aToMa YIiepoja: OCHOBHOE U BO30YXAEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH aTOMa yriepoAa. XMMHUYECKasl CBSI3b B OPraHMYECKUX COCIUHEHUSX.
Tunbl TuOpUAM3aMKM aTOMHBIX OpOuTaliel yriepona. MexaHu3mbl 00pa3oBaHUS KOBAJICHTHOM
cBsi3U (OOMEHHBIN U TOHOPHO-aKLENTOpHBIN). THIbl epekppIBaHUs aTOMHBIX OpOMTaneH, G- U
n-cBs3u. OnuHapHasi, JBOMHas M TpolHass cBsA3b. CrHocoObl paspbiBa CBsi3eH B MOJIEKYJax
opranndeckux Bemects. [IoHsTHE 0 CBOOOIHOM pajuKalie, HyKIeo(uiie 1 AIeKTpoduie.

Teopust crpoeHuss opraHuyeckux coeauHeHnii A.M. byrimepoBa W COBpeMEHHbIE
IIPEJICTABJICHUSI O CTPYKTYPE MOJIEKYJI. 3HaUE€HNUE TEOPUU CTPOEHUSI OPraHU4ECKUX COEINHEHUM.
Monekymnsipable M CTPYKTypHBIE Gopmynbl. CTpyKTypHBIE (OPMYIBI pa3IMYHBIX BUIOB:
pa3BépHyTas, CoOKpall€HHas, ckenerHas. M3omepus. Buapl wu3oMepuu: CTpyKTypHasd,
MPOCTPAHCTBEHHAs. OJEKTpOHHbIE 3((EKThl B MOJIEKYIaX OpPraHUYEeCKUX COEIUHEHUN
(MHIYKTUBHBIA U ME30MEPHBIN 3P EKTHI).

[IpencraBnenue o kmaccuukanuu opraHUIecKuX BemecTs. [loHsTHE 0 HYHKIIMOHATBHOM
rpymnie. I'omonorus. ['omonoruueckue psjapl. Cucremaruyeckass HOMEHKIATypa OpraHUYEeCKUX
coequHennit (IUPAC) u TpuBnanbHble Ha3BaHUS OTJEIbHBIX PEACTABUTENCH.

OcobGenHoct ¥ KjIaccUpUKanuss  OpraHmdyeckux  peakuuil.  OKHUCIUTENbHO-
BOCCTaHOBUTEbHBIE PEAKIIUU B OPTraHUYECKOH XUMHH.

OKCriepUMEHTAIIbHBIE METO/Jbl U3YUEHUs BEIIECTB U UX MPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3amMy OpraHMYeCKHUX BEIIECTB M MaTepHallaMyd Ha UX OCHOBE, OIBITHI IO MPEBPAIIECHUIO
OpPraHMYeCKUX BELIECTB I[P HarpeBaHUM (IUIaBlieHHWE, OOyIJIMBaHME U TOPEHHE),
KOHCTPYMPOBAHUE MOZENIEH MOJIEKYJI OPraHUYECKUX BEIIECTB.

YriaeBoaopoabl.

Ankanbl. ["'omonorndeckuil psaj ankaHoB, oOuias ¢opMmysa, HOMEHKIATypa U M30Mepusl.
DJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MOJEKYI aJIKaHOB, SP°-TMOPHMAM3ALAS aTOMHBIX
opOuTasielt yriepoaa, 6-cBsi3b. GU3HUECKUE CBOMCTBA aIKaHOB.

XUMHUYECKUE CBOMCTBA aJIKaHOB: PEAKIIMM 3aMEILEHUs, U30MEepU3aliy, ASTHIPUPOBAHNS,
LUKIW3alAN, THUpOJIN3a, KpekuHra, ropeHus. IlpencraBieHne o0 MeXaHU3ME pPeEaKLUN
pPaAuKaIbHOIO 3aMEIIEHHUS.

Haxoxnenue B npupone. CnocoObl OIy4YeHUs U IPUMEHEHUE aJIKaHOB.

Huknoankanel. O6mas Gopmyia, HOMEHKIATypa U uzomepus. OCOOEHHOCTH CTPOCHUS U
XMMHAYECKUX CBOMCTB MalbIX (LMKIONPONAH, LUKIOOYTaH) M OOBIYHBIX (LMKJIONEHTaH,
IUKJIOTeKCaH ) IUKIoaTKaHOB. CrTocOObI MOTydeHHS U TPUMEHEHUE ITUKIIOAIKAHOB.

Ankensl. 'omonoruyeckuii psj ajakeHoB, oouias GopMysa, HOMEHKIATypa. DIEKTPOHHOE
¥ TPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ AlKEHOB, SP>-THOpPHAM3alMs aTOMHBIX OpOHWTaneii
yraepoja, 6- u m-cBsizu. CTpyKTypHast U TeoMeTpudeckas (Iuc-Tpanc-) uzomepusi. Gusndeckue
CBOMCTBa QJKEHOB. XHMMHUYECKHE CBOICTBA: peakUUU IPUCOCAUHEHUS, 3aMELICHUs B O-
MIOJIOKEHUE IIpU JBOWHOM CBS3M, NOJMMepu3anuu U okucieHus. [IpaBwino MapkoBHHKOBA.
KauecTtBenHble peakiyu Ha ABOHHYIO CBsA3b. CIIOCOOBI MONYYEHUS U TPUMEHEHNE AJIKEHOB.

Ankanuensl.  Knaccudukanuss — ankagueHoB  (CONpshKEHHbBIE,  HM30JIMPOBAHHbIC,
Kymynupoganuvie). OCOOEHHOCTH  DJIEKTPOHHOTO CTPOEGHUS M XMMHUYECKUX CBOWCTB
CONpPSDKEHHBIX TUEHOB, 1,2- u 1,4-npucoeaunenue. Ilommmepusanusi conps>KEHHBIX JMEHOB.
CrniocoObl oTy4eH!sl ¥ IPUMEHEHNE alIKaJAuEHOB.

Ankusbl. 'oMomoruueckuil psiai amkuHOB, o0mIas (opMylia, HOMEHKIATypa U M30MEpHsl.
DNEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN aJKUHOB, SP-THOpUAM3AIUS ATOMHBIX



opburaneii yriepoma. DU3NYECKHE CBOWCTBA AIKHHOB. XHWMHUYECKHE CBOWCTBA: pPEaKIMH
MIPUCOCMHEHUS, TUMEPH3allMd U TPUMEPH3AINU, OKHCIeHus. KUCIIoTHbIe CBOWCTBA AJKHHOB,
UMEIOIIUX KOHIIEBYIO TPOWHHYIO CBsA3b. KauecTBEeHHblE peakuMu Ha TPOWHYIO cBsA3b. CrocOObI
MOJTyYEeHHUS] U IPUMEHEHUE AJTKHHOB.

ApomaTndeckue yriieBoJopo/ibl (apeHsl). 'omonoruueckuii psj apeHos, oOuias popmyia,
HOMEHKJIaTypa ¥ U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJbl OeH301a.
dusnuecKkue CBOWCTBA apeHOB. XMUMHUECKHE CBOMCTBa OEH30J1a M €ro TOMOJIOIOB: pEeaKIuu
3aMelIeHus] B OCH30JIbHOM KOJIBIIE W YTJICBOJOPOTHOM paauKaje, peakiud IMPHCOCTUHEHHUS,
OKHCJIEHHE TOMOJIOroB OeHzona. IIpencraBienne 006 OpuEHTUPYIOLIEM JEHCTBUU 3aMeCTUTENCH
B OEH30JIbHOM KOJIbIIE Ha MpUMEpe AJIKHIBHBIX PaJnuKalioB, KapOOKCHUIBHOM, THIPOKCHIBLHOH,
aMHHO- W HHUTPOTPYIIBI, aTOMOB TranoreHoB. OCOOEHHOCTH XHUMHYECKHX CBOWCTB CTHpOJIA.
IMomumepuszanust  crupona.  CrocoObl  MOMyYyeHUs M NPUMEHEHHE  apoOMaTUYECKHX
YIJI€BOIOPOIOB.

[puponnsrii ra3. [lomyraeie HedTsHBIE Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHBIIH
yroib W TPOAYKTHl ero mepepaborku. CriocoObl mepepaboTku HedTH: TEperoHKa, KPEKWHT
(TepMuyecKuii, KaTaIUTUUeCKuil), pudopmunr, nuponus. Ilpoayktsl nepepaboTku HedTH, UX
MPUMEHEHHE B TIPOMBIIUIEHHOCTH H B OBITY.

['eneTHueckast CBA3b MEX/y Pa3IMYHBIMH KJIACCAMU YIJIEBOIOPOJIOB.

DJEeKTPOHHOE CTPOEHHUE TIaJIOTeHIIPOU3BOHBIX YIJIEBOJOPOJOB. Peakuuu 3amenieHus
rajjoreHa Ha TUIPOKCOTPYIIY, HHUTPOTPYIILY, IHAHOTPYNNy, aMmuHorpymmy. JleficTBue Ha
TaJIOTCHIIPOU3BO/IHBIE  BOJHOTO H  CIIUPTOBOrO  pacTBopa Iméinoudn. BsammoneiicTBue
JUTaJIOTEHAJIKAaHOB ¢ MarHUeM M LMHKOM. IIOHSATHE 0 MeTaisioOpraHMYecKUX COEAMHEHUSX.
Hcnonb30BaHue TajlOreHIPOU3BOIHBIX YIICBOAOPOAOB B OBITY, TEXHHKE U TPU CHUHTE3E
OpPraHUYECKUX BEIIECTB.

OKCIIepUMEHTAJIbHBIE METO/bl W3Y4YEeHHs BEIIECTB M MX NPEBpAIlEHUI: H3ydeHUe
(¢u3NYeCKUX  CBOKMCTB  yIJI€BOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakUuit
yIJIEBOJOPO/IOB Pa3IMYHbIX Ki1accoB (oOecuBeunMBaHUME OpOMHON WJIM MOAHOM BOABI, pacTBOpa
IIepMaHraHaTa Kajiusi, B3aUMOJCHCTBHE aleTHJIEHa C aMMHAuHbIM pacTBOPOM OKCHJIA
cepebpa(l)), xkauecTBeHHOE OOHapy)XKEHHE YIiepojia U BOAOPOAA B OPraHMYECKUX BEIIECTBAX,
MOJy4YeHHEe ASTHJIEHAa W HM3YYE€HHE €ro CBOMCTB, O3HaKOMIIEHHE ¢ Koyuekmusimu «Hepts» u
«Yromp», ¢ o0pa3uamMM IUIaCTMAcC, KaydyKOB M PE3HHbBI, MOJEIUPOBAHHUE MOJIEKYI
YTJIEBOIOPO/IOB U T'aJIOT€HIPOU3BOAHBIX YIIIEBOAOPO/IOB.

Kucnopoacoaepxammue oprannyeckne coeiMHeHHs.

[IpenenbHble OgHOATOMHBIE CcHUpTHL. CTpoeHHE MOJeKyl (Ha NpUMepe MeTaHola H
sTaHona). ['omonoruueckuii psa, odmas Gopmyna, usomepus, HOMEHKIATypa U KilacCU(pUKaLUsL.
@u3nuecKkue CBONCTBA IMpPENENbHBIX OJHOATOMHBIX CHUPTOB. BOJOpOAHBIE CBSI3M MEXAY
MOJIEKyJaMH CHUPTOB. XHMMHUYECKHE CBOICTBA: pEaKUMU 3aMEUIeHUs, JerujpaTalui,
OKHCJICHHUS, B3aUMOJICHCTBHE C OPraHMYECKUMH M HEOpraHnYecKMMHU Kuciaotamu. KauecTBennas
peakuus Ha OJHOATOMHBbIE CIHPTHI. J[eHCTBHE 3TaHONAa M METaHOJa Ha OpPraHW3M YelIOBEKa.
Crioco0bI oTyyeHus: U IPUMEHEHUE OJHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMeHKIaTypa U n3omepus. OcoOeHHOCTH GU3NYECKUX U XUMUYECKUX
CBOICTB.

MHoroatroMHble CHUPTHI — STWICHTIUKOIh W TIMIEpuH. DHU3WUYECKHEe W XUMHUYECKHE
CBOMCTBA: PEAKLMU 3aMELICHMs], B3aUMOJEWCTBUE C OPraHMYECKUMH U HEOPraHWYECKUMHU
KHCJIOTaMH, Ka4yeCTBEHHasl peaklysi Ha MHOroaTOMHBIE cnUpThl. IIpencraBnenne o MexaHuzMe
peakuuii HykieomibHOr0 3aMenieHus. JlefictBue Ha opranusm denoBeka. CriocoObl OTydeHUs
U IPUMEHEHNE MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHHe MOJIEKYIbI, B3aUMHOE BIUSHUE THIPOKCOTPYIIBI M OEH30JIBHOTO Spa.
®uznyeckue cBoiictBa ¢eHona. OcoOEHHOCTH XMMHMYECKUX CBOMCTB (heHona. KauecTBeHHBIE
peakuuu Ha Qenon. TokcuuHocTh (eHonma. CrnocoObl MONydyeHUss M NpUMEHEeHHe (eHona.
denonpopmanbaeruiHas CMOoa.



KapOonunbHble coequHEHUs — albJACTUIBI W KETOHBL. JEKTPOHHOE CTPOCHUE
KapOOHWIbHOW Tpynmbl. ['oMonmornueckue psabl ambJIeTHIOB W KETOHOB, oOImias ¢opmya,
n3oMepusi U HoMeHkiaTypa. dusnmyeckue CBOMCTBA albJETHJOB M KETOHOB. XHMMHYECKHE
CBOICTBAa aNbJErHJI0B M KETOHOB: peakuuu npucoequHeHus. OKUCIEHUE albJEeruioB,
KaueCTBCHHBIC peakuuu Ha anpiaerujabl. CrocoObl MOMydyeHHs] W MPUMEHEHHE albJCTHIOB U
KETOHOB.

OnHOOCHOBHBIE TIpenenbHbIe KapOOHOBBIE KHCIOTH. OCOOCHHOCTH CTPOCHUS MOJICKYI
KapOOHOBBIX KHCHOT. M3omepus u HomeHkiarypa. dusnmyeckue cBOICTBa OJHOOCHOBHBIX
MpeelbHbIX KapOOHOBBIX KHUCIOT. BomopoaHble CBS3M MEXAYy MOJEKyJaMu KapOOHOBBIX
KHCTOT. XUMHUYECKHE CBOWCTBA: KHCIOTHBIE CBOWMCTBA, PEAKIUsl dTepUDUKAINH, PEAKIUU C
y4acTUEM YTIIEeBOJOPOAHOrO paaukana. OCOOEHHOCTH CBOMCTB MypaBbHUHOM KHCIOTHI. [loHsATHE
O MPOHM3BOAHBIX KaPOOHOBBIX KHUCIIOT — CIOXKHBIX 3¢upax. MHOroodbpaszue KkapOOHOBBIX KHUCIOT.
Oco0eHHOCTH CBOMCTB HEMPEIENbHBIX U apOMATHYECKUX KapOOHOBBIX KUCIOT, JUKApOOHOBBIX
KHUCJIOT, THAPOKCUKApOOHOBBIX KHCIOT. IIpencraBurenu BbICHIMX KapOOHOBBIX KHCIIOT:
CTeapuHOBasl, TMaJbMUTHHOBAsA, OJIEMHOBAs, JUHO/Ie8As, JUHONEHO08as KUCIOThL. CrocoObl
MOJTyYeHUs U TIPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxnbie 2¢upbl. ['omonmornyeckuii psa, obmas GopmMyiia, H30MEpUsi 1 HOMEHKIIATypa.
®u3nYECKHEe U XMMUYECKUE CBOMCTBA: TUAPOJIN3 B KUCIION M IIEJIIOYHOM Cpee.

Kupsl. Ctpoenne, ¢puznueckue U XMMHUYECKHE CBOMCTBA KUPOB: TUIPOIU3 B KUCIOH U
mennouHoi cpeae. OcCOOEHHOCTH CBOMCTB KHPOB, COJEPIKAIIUX OCTATKU HEMPEIETbHBIX )KHUPHBIX
KuCH0T. JKupbl B IpUPO/IE.

MpbL1a KaK COHM BBICIIUX KAPOOHOBBIX KUCIIOT, KX MOIOIIEE JICHCTBUE.

OOmast xapakrepucTuka yriaeBonoB. Kiaccuduxanus yriaeBogoB (MOHO-, IU- U
nonucaxapuasl). MoHocaxapuapl: TJIIOKO3a, (pyKTO3a, TajakTro3a, pubo3a, Ie30Kchpudo3a.
®du3nyeckre CBOMCTBA W HaxoxJeHwe B Tmipupoae. PDorocuHTe3. XUMHUUYECKHE CBOMCTBA
[JIIOKO3bI: PEaKIMU C Y4YaCTHEM CHHUPTOBBIX W  albJErHJHON TpYII, CIOUPTOBOE U
MOJIOYHOKHUCIIO€ OpokeHue. [IpuMeHeHHne TIIIOKO3bI, €€ 3HaYeHUE B IKU3HEACITEIbHOCTH
opranusma. Jlucaxapuael: caxapo3a, MalbTO3a M JakTo3a. BoccraHaBnmmBaromue U
HEBOCCTAHABIIMBAIOLIME Jucaxapubl. ['maponus aucaxapuaoB. HaxoxneHue B mnpupone u
npuMeHenue. [lomucaxapuapl: Kpaxmani, TIMKOreH M Iemiono3a. CTpoeHHne MakpOMOJIEKYI
Kpaxmana, TJMKOT€Ha W MLeJUIrojo3bl. Pu3nuecKue CBOMCTBA Kpaxmalla M LEJUIIOJIO3bI.
XUMHYECKHE CBOWCTBA Kpaxmaia: THAPOJIN3, KaYECTBEHHAs peaklus C HOJOM. XHUMHUUYECKHE
CBOICTBA IEJUTIOJIO3BI: THAPOIU3, MOJIydeHrne 3(DUPOB 1EIUTI0N03bl. [ToHSATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).

DKCIEPUMEHTAIbHBIE METOJIbl M3yYEHUs BEUIECTB M UX MPEBpALICHUI: PacTBOPUMOCTh
pa3IMYHBIX CHOUPTOB B BOJIE, B3aUMOJCHCTBHUE 3TaHOJA C HATPUEM, OKHUCJICHUE 3THIJIOBOTO
CnupTa B albJeTHJl HAa PACKAJIEHHOM MEIHOM HPOBOJOKE, OKHCIEHHE HTHJIOBOIO CHHUpPTa
JUXPOMATOM Kalusi (BO3MOXKHO HCIIONh30BAaHUE BHUIEOMATEPHATIOB), KAYECTBEHHBIC PEaKIIUU Ha
anpaeru bl (¢ ruapokcunom nuammuacepeopa(l) u ruapokcunom meau(ll)), peakius riumnepuHa
¢ runpokcuom Menu(1l), xumuyeckue cBoicTBa pacTBOpa YKCYCHOM KUCIIOTHI, B3aUMOJICHCTBHE
pacTBopa rioko3bl ¢ rugpokcugoM Menu(ll), B3aumoneiicTBue kKpaxmana C HOAOM, pElICHUE
IKCIIEPUMEHTATBHBIX 3a7a4 1o TeMaM «CrupThl ¥ peHomb», «KapOoHOBbIe KUCIOTHL. CIOXKHBIE

3upb».
A3oTcofep:kaiiie oprannyeckne coeMHeHusl.
AMUHBI — OpraHWYecKMe MpPOW3BOAHBIE aMMuaka. Kiaccudukanus aMHUHOB:

anH(baanecm/Ie nu apOMaTI/I‘-ICCKI/Ie; HCpBI/IqHI)IC, BTOpI/I‘-IHI)Ie nu TpeTI/IT-IHBIG. CTpOGHI/Ie MOJ'ICKYJ'I,
obmrast Gpopmyia, u3oMepusi, HOMEHKJIATypa U (PU3MUECKHE CBOMCTBA. XHMMHUYECKOE CBOHCTBA
anudaTUYecKuX aMHHOB: OCHOBHBIE CBOWCTBA, ATKUIUPOBAHUE, B3aMMOJCHCTBHE TEPBUYHBIX
aMHHOB C a30TUCTOH KucinoToi. Coii aJKUIIaMMOHHS.

AHWJIMH — TIPEJICTAaBUTENIb AMUHOB apoMaTH4ecKoro psna. CtpoeHue aHwinHa. B3aumuoe
BIIUSHUC prHH aTOMOB B MoneKyne AHUJINHA. OCO6€HHOCTI/I XUMHUYCCKUX CBOI>'ICTB AHUJINHA.



KavecrBennsle peakuuu Ha aHWiIuH. CHOCOOBI MOMyYEHHs M MPUMEHEHHE aTu(aTHdecKux
amuHOB. [Tomyuenue anuIMHa U3 HUTPOOEH30a.

AmuHokuciorel. Homenknarypa u  wuzomepus. OTAenbHbIE NPEACTABUTENH  O-
AMUHOKHCJIOT: TJIMIMH, ajaHuH. Du3nueckue CBOMCTBA aMUHOKHUCIOT. XMMHYECKUE CBOWMCTBA
AMUHOKHCIIOT KaK aM(OTEpHBIX OpraHUYEeCKHMX COEIMHEHUMN, peaklus IOJIMKOHJEHCAIUH,
o0Opa3oBaHKe MENTHIHOW CBs3U. buonmorndyeckoe 3HaueHWe aMUHOKUCIOT. CHHTE3 U THUAPOIU3
TMETITU/IOB.

benku kak mnpupomseie monumepbl. llepBuuHas, BTOpHYHAs M TpPETUYHAs CTPYKTypa
0enkoB. XMMHYECKHE CBOMCTBA OENKOB: THAPOIU3, JEHATYpallks, KaYeCTBEHHbIC PEaKIUU Ha
OeNKH.

DKCriepUMEHTAIbHbIE METOJbl M3YYEHHUs BELIECTB U HUX IpEBpallleHUui: pacTBOpEHUE
0enKoB B BOJIE, ACHATypalus OENKOB IpU HArpeBaHHUH, IIBETHBIC PEAKIMU Ha OENKU, pelIeHue
SKCIEPUMEHTANIbHBIX 337ad4 IO TeMaM «A30TCOAEpKalUe OpPraHWYECKUE COCAUHEHUs» U
«Pacrio3HaBaHuEe OpraHMYECKUX COETUHECHUIN.

BricokoMoO/IeKYJISIPHBIE COeIMHEHUS.

OCHOBHBIE TOHSATHS XUMHUU BBICOKOMOJIEKYJSIPHBIX COEIUHEHUN: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb NOJMMEpPU3ALMM, CpPEAHsIs MoJyieKyisipHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEUHEHUN — OJIMMEPU3ALNS U TOJTUKOH ICHCALUS.

[Tonumepusie MaTepHabl. [1macTmaccel (monuaTHIIEH, MOJIUTIPONHIIEH,
MIOJIMBUHUIIXJIOPU, MIOJIUCTUPOIL, MOJIMMETHUIIMETAaKpUIIar, MOJTMKapOOHATHI,
nonud THIIeHTepedTanar). YTunusauus u nepepaboTka miacTHKa.

DnacToMepbl: HATypallbHBIM  KayuyK, CHHTETHYeCKHe Kaydyku (OyTaaueHOBBIH,
XJIOpPONPEHOBBIN, N30IPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

Bonokna: HaTypasibHbIE (XJIOMOK, HIEPCTh, LMIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallPpOH M JIABCaH).

[Momumeps!  crnenuanbHOrO  HazHaueHUs (TeyoH, KeBIap, OSIEKTPOMPOBOISIINNE
MIOJIUMEPBI, OHopasiaraeMble MOJIUMEPHI).

DKCIEPUMEHTAIbHBIE METO/Ibl U3YUYEHHs BEIIECTB U UX IMPEBPAIICHUI: 03HAKOMIIEHHE C
oOpa3naMi TPHUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4yKOB, peIICHHE
SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeMe «Pacno3HaBaHue MJIaCTMAcC U BOJIOKOH.

Pacuérnbie 3anaun.

Haxoxaenue MonexynsipHoi popMysbl OpraHu4eCcKOro COSTUHEHHS TT0 MaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXKICHHUE MOJEKYJISIPHOU (OpMYJIbl OpraHUYECKOro
coenmMHEeHHs TOo Macce (00bEMY) MPOAYKTOB CrOpaHMs, MO KOJMYECTBY BemIecTBa (Macce,
00bEMY) IPOAYKTOB PEAKIIUU U/UIH UCXOHBIX BEUIECTB, YCTAHOBICHUE CTPYKTYPHOUI (hOPMYIIBI
OpPraHMYECKOr0 BEIIECTBA HAa OCHOBE €r0 XMMHYECKHUX CBOMCTB WJIHM CIIOCOOOB MOTYYCHHS,
OIPEJIEIEHUE TOJIM BBIXO/AA MPOAYKTA PEAKIIUU OT TEOPETUYECKH BO3MOXKHOTO.

MexnpeaAMETHbBIE CBSI3U.

Peanuzanus MexnpeaIMeTHBIX CBA3€H IpU M3ydeHUU opraHumdeckoi xumuu B 10 knacce
OCYILIECTBIISIETCSl Yepe3 HCMOIb30BaHHE KaK OOLIUX €CTECTBEHHO-HAyYHBIX MOHSTHH, Tak U
MOHSATUM, TPUHATHIX B OTAEIBHBIX IPEIMETAX €CTECTBEHHO-HAYYHOI' O LIUKJIA.

OOmue ecTeCTBEHHO-HAyYHBIC TMOHSTHUS: SBICHWE, HAy4HBIA (DaKT, THIOTE3a, TEOpHS,
3aKOH, aHAJIN3, CHUHTE3, KiaccHu(uKanus, HaOII0JeHHe, HW3MEepEeHHE, SKCIIEPUMEHT, MOJEIb,
MOJEJINPOBAHUE.

®dusuka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJa, SHEPreTUYECKUU
YpOBEHb, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHE BEIeCTBa, (PU3UYECKHUE BEITUYMHBI,
€AVHULBI U3MEPEHUS, CKOPOCTh, IHEPT UL, Macca.

Buonorus: kneTka, opraHusM, sKocucrTeMa, ouocdepa, MeTabonn3M, HacleICTBEHHOCTD,
aBTOTPO(HBI U TETepOTPO(dHBIA THUT TUTaHUA, OpoKeHHE, (POTOCHUHTE3, IbIXaHUE, OECINKH,
YTJIEBOJIBL, )KUPBI, HYKICHHOBbIE KUCIOTHI, (JEPMEHTHI.

I'eorpadus: mone3Hble HCKOMAaeMBbIe, TOILIUBO.



TexHomorus: MUIICBBIC MMPOAYKTHI, OCHOBBI PAIlMOHAJIILHOT'O MMUTAHUA, MOIOIIINEC CPCACTBA,
MaT€pHralibl U3 UCKYCCTBCHHBIX U CUHTCTHUYCCKHUX BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPI'TAHNYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHHU.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHne 3JeKTPOHHBIX
000J104eK aTOMOB, KBAHTOBbIE 4YHCIA. DHEPreTUYECKME YPOBHU M NOAYPOBHU. ATOMHBIE
opOutanu. Knaccudukanus XMMUYEeCKUX 3J€MEHTOB (s-, p-, d-, f-amemenTsl). Pacnpenenenue
9JIEKTPOHOB IO ATOMHBIM OpOHTAISIM. DJIEKTPOHHBIE KOH(PHUTYpaIllil aTOMOB 3JEMEHTOB
NIEPBOr0O—4eTBEPTOr0 MEPHOJAOB B OCHOBHOM M BO30YXIAEHHOM COCTOSIHUH, 3JIEKTPOHHBIE
KOH(UTypaluy HOHOB. DJIEKTPOOTPULIATEIHHOCTb.

[lepuonnueckuit 3akoH u Ilepmoguueckas cucrema XuMH4YecKux diemeHtoB JI.U.
MengeneeBa. CBs3b MNEPUOAMYECKOrO 3akoHAa U Ilepuoandyeckold CHUCTEMBbl XUMHYECKHX
JJIEMEHTOB C COBPEMEHHOW TEOPHEN CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMs CBOMICTB
XUMHAYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMM MPOCTHIX M CIOXKHBIX BEUIECTB MO TpyHIaM M
nepuogaM. 3HaueHue nepuoandeckoro 3akona /.M. Menaeneena.

XuMuyeckas CBsI3b. BUAbl XMMHYECKOH CBSI3U: KOBAJICHTHAs, MOHHAs, METaJIMYecKasl.
MexaHu3mMbl 00pa30BaHMs KOBAJICHTHOW CBSI3U: OOMEHHBIM U JOHOPHO-aKIENTOPHBIA. DHEPTHs
U nnuHa cBsa3u. [lonspHOCTh, HAlIPaBJIEHHOCTh U HACHIIIAEMOCTh KOBaJEHTHOM cBsi3u. KpaTHbie
cBsa3u. Bopopoanas cBsa3b. MexXMONEKyYIIIpHBIE B3aUMOACHCTBHUS.

BaneHTHOCTP M BaJE€HTHBIE BO3MOXKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOH CTPYKTYpBI
MOJIEKYJI C HUX T€OMETPUYECKHM CTPOEHUEM (Ha MpPUMEPE COEIMHEHUN AIIEMEHTOB BTOPOTO
nepuosa).

[IpencraBinenne © KOMIUIEKCHBIX coequHEHMsAX. (CocTaB KOMIUIEKCHOTO HOHa!
KOMIUIEKCOOOpa3oBaTeb, JIMTaHAbl. 3HAu€HHWE KOMIUIEKCHbIX coeauHeHuil. Ilonarue o
KOOpJMHALIMOHHOW XVMHH.

BemectBa MOJEKYJISIPHOrO M HEMOJIEKYJISPHOIO CTPOEHHUS. THUIBI KPUCTAIIMYECKHX
peméToK (CTPYKTYp) ¥ CBOMCTBA BEIIECTB.

ITonarue o mucnepcHbIX cucreMax. Mctuanbie pacTBopsl. IIpencraBienne o KOMIOUIHBIX
pactBopax. CrnocoObl BbIpa)K€HHUS KOHLIEHTPAI[MM PAcTBOPOB: MaccoBas JOJis BEIIeCTBa B
pactBope, MoJisipHas ~ KOHLEHTpauus. HacbllleHHblE W HEHAChIIIEHHBIE  PacTBOPBI,
pacTBOpUMOCTb. KpucTaymioruaparst.

Knaccugukamus 1 HOMEHKIATypa HEOPraHMYECKUX BELeCTB. TpUBUANbHBIE HA3BaHUS
OTJEJIbHBIX [IPEICTaBUTENEH HEOPraHUUECKUX BEILIECTB.

Knaccudukarys XuMUUeCKUX peakiinii B HEOPTaHUYECKOW M OPraHUIECKOW XUMHH. 3aKOH
COXPAaHEHHUsI MAacChl BEILECTB; 3aKOH COXPAHEHHUs W NPEBPAIICHUS DHEPTUU NP XUMHUYECKUX
peakuusax. TemnoBbie 3 (HEeKTh XUMUYECKUX peakiuil. TepMoXuMHUYeCKre YpaBHEHUSI.

CKopocTh XUMUYECKOW peakliiy, €€ 3aBUCHMOCTb OT Pa3InYHbIX (pakTopoB. ['oMoreHHoie
U TeTeporeHHble peakuny. Karanus u karaan3aTopsl.

OOparuMble ¥ HeoOpaTHUMBbIE peakiuu. XuMHU4Yeckoe paBHoBecue. KoHcraHTa
XUMHYECKOro paBHOBecus. DakTOphl, BIMSIONIME HA MOJOKEHHE XMMHUYECKOTO pPaBHOBECHS:
TEMIIEpaTypa, JABJICHUE W KOHLEHTPALUK BEILECTB, y4acTBYIOIUMX B peakuuu. [Ipunnun Jle
[Tarenbe.

Onektponutuyueckas auccoumanus. CuibHble W cnabbie  nekTponuThl. CTeneHb
mucconuanuu. Cpena BOAHBIX PacTBOPOB: KHUCIOTHAs, HEUTpanbHas, LieaodHas. BomoponHsii
nokasarenb (pH) pactBopa. I'maponus coneid. Peakuyuu nonnoro oOMeHa.

OKHCINTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CteneHb okucieHus. OKUCIUTENb U
BOCCTaHOBUTENb. [Ipomecchl OKUCIEHMS M BOCCTAHOBJICHUsA. BakHeHWIIuMe OKUCIUTENU H
BOCCTAHOBUTENIM. MeTO/] 3JIeKTPOHHOTr0 OasiaHca. DIEKTPOIU3 PACTBOPOB U PACIJIaBOB BEIIECTB.



DKCIEepUMEHTAIbHBIE METOJbl M3YUYEHMsI BEIIECTB W HUX IMPEBpAIICHUI: pa3ioKeHUE
MepoKCHUIa BOJOpPOJa B MPUCYTCTBUU KaTallM3aTopa, MOJENIN KPUCTAJUIMYECKUX PEIIETOK,
MPOBEJICHHE pEaKIuid HOHHOrO OOMEHa, OmpeleJeHHe Cpelbl PacTBOPOB C IOMOIIBIO
WHIMKATOPOB, U3yYEHUE BIUSHUS PA3IMUHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIHH U
MOJIOKEHUE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuueckasi Xummusi.

[Tonoxenue HemeramwioB B Ilepuonnueckor cucreMe XUMHUYECKHX 3yeMeHToB JI.U.
MenzeneeBa U OCOOCHHOCTH CTPOEHHS UX aTroMoB. (Puinueckue CBOICTBA HEMETAJUIOB.
AJtoTponus HEMETAIIOB (Ha MpUMepe KUCIIOpo/ia, Cepbl, pocdopa 1 yriaeposa).

Bomopon. Ilonyuyenue, ¢pusndeckre U XMMHYECKHE CBOMCTBA: PEAKIMU C METalllaMd U
HEMETAJNIAMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ mapuabl. TONMIMBHBIE JJIEMEHTHI.

["anorensl. Haxoxnenue B mpupoze, CrocoObl MoNydeHus, (GU3ndeckue U XUMHYECKHe
cBoiicTBa. ['amoreHoBomoponbl. Baxkneilmue KUCIOpPOJICOAEpIKAIIUE COECIUHEHHUS TaJOreHOB.
JlaGopaTopHble ¥ TPOMBIIICHHBIE CITOCOOBI MOIYYEHUsI TaIOreHoB. [IpuMeHeHne TajloreHoB U
UX COSOUHEHUM.

Kucnopon, o3oH. JlabopaTopHble UM TMPOMBIIUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
dusnyueckue W XUMHUYECKHE CBOMCTBAa M NPUMEHEHHE Kuciopona U o030Ha. OKcuabl u
MIEPOKCUIBL.

Cepa. Haxoxzaenwe B mpupoae, CHOCOObI MONydeHUs, (U3MUECKHE M XUMHUYECKHE
croiictBa. CepoBomopon, cynbhuasl. Oxcuna cepbi(1V), okcua cepri(VI). CepHucras u cepHas
KUCJIOTBI M ux comu. OCOOCHHOCTH CBOWCTB CepHOM KUCTOTHL. [IpuMeHenme cepbl u e€
COE€INMHEHUHN.

Azor. HaxoxneHue B TpuUpoae, CIOCOOBI MONyYeHHS, (PU3MYECKHEe U XUMHUYECKUE
cBoiicTBa. AMMHaK, HUTPUAbL. OKCUIBI a30Ta. A30THUCTas M a30THAs KHUCJIOTHI M WX COJIH.
OcoOeHHOCTH CBOWCTB a30THOM KHUCIOTHL [IpuMeHeHue a3oTa U ero CoeAMHEHUH. A30THBIE
yInoopeHus.

®ochop. Haxoxnenue B mpupojae, CIOCOOBI MOMydeHUs, (PU3HUECKUE U XUMUUYECKUE
cBoiictBa. Dochuasl U dochun. Oxcuapl dochopa, ¢ochopHas kuciora u €€ CONH.
ITpumenenue pochopa u ero coenuneHunit. @ocopHble ya00peHHUS.

Vriepon, HaxoxjaeHWe B Tmpupoje. AuioTporHble Moaudukanuu. DPuznueckue u
XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHBIX yrieponoMm. Oxcup yriaepoaa(ll),
okcuna yrinepona(IV), yrompHas kucnmora u e€ coiu. AKTUBUPOBAHHBIM YToNb, aIcoOpOIus.
Oymnepenbl, rpadeH, yriepoaHble  HaHOTpYOku. [IpumeHeHuWe  TPOCTBIX  BEIIECTB,
00pa30BaHHbBIX YTIEPOIOM, U €0 COeIUHEHUH.

Kpemuuii. Haxoxaenue B mpupoje, crocoObl MOMydeHus, GU3NYECKUe U XUMHUYECKUE
cBoiictBa. Oxeun kpemHusi(IV), kpemMHueBas kuciaora, cuiauKarel. [IpuMeHeHne KpeMHUS U €ro
coeauHeHnil. CTEKI0, ero nojiy4yeHue, BUAbl CTEKIIA.

[Tonoxxenue metamnoB B [lepuonndeckoii cucteMe XUMHUECKUX dT1eMeHTOB. OcoOeHHOCTH
CTPOCHHUS SJICKTPOHHBIX 000J04YeK aTOMOB MeTauioB. O0mue Gpu3ndecKknue CBONCTBA METAJLIOB.
[Ipumenenne MetanoB B ObITY U TexHUKE. CIIaBbl METAJLIOB.

DNEKTPOXUMHUYECKUN Psii  HampsbkeHUd MeTaywioB.  OOmme crocoObl  MOTy4YeHHs
METaJUIOB: TUAPOMETAJUTYPIHsi, MUPOMETAILTYPTHsl, dJieKTpoMeTaiuyprus. [loHsitue o koppo3uu
MeTai1oB. CriocoObl 3aIIUTHI OT KOPPO3HUH.

O6mas xapakrepuctuka MeTaiioB [A-rpymmnsl [leproanyueckoil cucTeMbl XMMHYECKHX
aneMeHTOB. Harpwuii u kanuii: monydenue, puU3MUecKue U XUMUYECKUE CBOWCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAMHEHUH.

OO6mas xapakrepuctuka MetauioB I[A-rpynmel [leproandeckoil CUCTEMBI XHMHUYECKUX
9JeMEHTOB. MarHuii M KaJblUid: TONXydeHue, (QU3Wdeckhue ¢ XUMHYECKHE CBOMCTBA,
IIPUMEHEHHE MTPOCTHIX BEILIECTB U UX coeuHeHUN. JKECTKOCTh BOBI M CIIOCOOBI €€ yCTpaHEHMUSI.

ANOMUHUI: TIONy4YeHUe, pU3NYecKue M XUMHUYECKHE CBOKMCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €r0 COCAMHEHHUH. AMQOTEpHBIE CBOWCTBA OKCHJAA W THIPOKCHIA AITIOMHUHUS,
TUIAPOKCOKOMITJIEKCHI AITFOMUHUS.



OOmast xapakTepucThka MeTauioB 1mooounbix mnoxarpynm (b-rpymm) Ilepuoanueckoit
CHUCTEMBI XUMHUYECKHUX IJIEMEHTOB.

®u3nueckre 1 XMMUYECKUE CBOMCTBA XpOMa U €ro coequHeHui. OKCHIbI U TUIPOKCHIbI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl U AUXpPOMAThl, UX OKHCIUTEIbHBIE CBOHCTBA.
[Tomyyenue u npuMeHEHUE Xpoma.

®du3nyueckue M XUMUYECKHE CBOMCTBA MapraHua M ero coeauHeHui. Baxwueilmmue
coequnenus mapranma(ll), mapranna(IV), mapranna(VI) u mapranna(VII). [Tepmanranar kamus,
€ro OKHUCIIUTENbHbIE CBOMCTBA.

®u3nyecKkre 1 XMMUYECKUE CBOMCTBA JKEJe3a U ero coenHeHnil. OKCUbl, THIPOKCUABI U
comnu >kene3a(Il) u xeneza(Ill). [TomyyeHnne u npuMeHeHHE Kelle3a U €ro CIIaBOB.

Du3nYeCKUe U XMMUYECKUE CBOMCTBA MeIM U €€ coennHeHuil. [lonyyenne u npumMeHeHne
MeIU U €€ COCTMHEHUM.

[uuk: monyyeHue, GU3NUECKUE U XUMUYECKUE CBOMCTBA. AMGOTEpHBIE CBOWCTBA OKCH/IA
Y TUAPOKCHU/IA IMHKA, TUIPOKCOKOMILIEKCHI IMHKA. [[pMeHeHne uHKa 1 ero COeAMHEHUH.

OKCHEPUMEHTAIbHBIE METOJbl HW3y4YEHUs BEIIECTB M MX MPEBPALICHUNA: H3Y4YCHHE
00pa3IloB HEMETaJUIOB, TropeHue cepbl, (ocdopa, kKeme3a, MarHus B KHCIOPOJE, HU3yUCHHE
KOJUIeKIMU «MeTalibl ¥ CIUIaBb», B3aUMOJEHCTBHE IIENOYHBIX M MICJIOYHO3EMEIbHBIX
METAJIJIOB C BOAOH (BO3MOXHO HCIOJB30BaHUE BUAECOMATEPUAIOB), B3aUMOCICTBHE LIMHKA U
JKejes3a ¢ pacTBOpaMH KHUCIIOT U LIEN0YEH, KaUeCTBEHHBIE PEAKIIMM HA HEOPTaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJia M KaTMOHBI METAJUIOB, B3aMMOJICUCTBUE THAPOKCUIOB ATIOMUHHS U IIMHKA C
pacTBOpaMH KHUCIIOT M IIleJIouel, pelieHre dKCIepUMEHTAbHBIX 3a/a4 10 TeMaM «l ajioreHsl»,
«Cepa u e€ coenuHeHUs», «A30T U hochop U UX CoeNUHEHUD», «MeTabl IITaBHBIX MOATPYII,
«MeTasl TOOOYHBIX MTOATPYIIID.

XuMus 4 )KU3Hb.

Ponp xumuu B obecriedeHrH yCTOMYMBOIO pa3BUTHA deloBeuecTBa. [loHsATHE 0 HAYYHBIX
METOAAaX IIO3HAHWUSI M METOJOJIOTMM HAy4YHOro wucciefaoBaHus. HayuHble NOpUHIUIIBI
OpraHu3alNi XUMHUYECKOTO TPOU3BOACTBA. [IpOMBITIUIEHHBIE CITOCOOBI TTOMYYSHUSI BAXKHEUIIINX
BelIecTB (Ha MpUMepe MPOU3BOJICTBA aMMHAaKa, CEPHOM KHUCIIOTHI, MeTaHona). [IpombiuieHHbIe
CHOCOOBI MOMYYSHHUS] METAIJIOB U CIUIaBOB. XHMHUECKOE 3arpsi3HEHHE OKPY)KAIOIIEeH Cpeasl U
ero nocnenctBus. Poiab xumun B 00ecrieyeHur YHEPreTUIeCKOor Oe30MacHOCTH.

XumHusi M 300pOBbe 4enoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna wucmonab30BaHUS
JIEKapCTBEHHBIX MpernapaToB. Poab XUMUU B pa3BUTHU MEAUIIMHBI.

XUMHST TUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIIEBbIE J00aBKU. Poiib XuMuu B 0OeCrieUeHUH
MUIIEBONA OE€30aCHOCTH.

Kocmernueckue u mapdroMepHsie cpeactBa. beitoBas xumus. [IpaBuna Ge3omacHOro
WCIIONTb30BAHUS TIPENapaToB OBITOBOW XMMHH B MIOBCEAHEBHOMN YKH3HU.

XHUMHS B CTPOUTEIBCTBE: BAXKHEUIIINE CTPOUTEIBHBIC MaTepHaIbl (IIEMEHT, OCTOH).

XuMHUS B CENbCKOM X03stiicTBe. OpraHnndeckie U MUHEpaIbHbIC YI00OpEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, Kpackd, CTEKJIO, Kepamuka. Marepuasl
JUI 3eKTpoHUKU. HaHoTeXHOmoruu.

PacuérHble 3amaumn.

Pacuérpl: Macchl BemiecTBa MM 00bEMa ra3oB IO M3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce Win 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B peaklMU BEIIEeCTB, Macchl (00bEMa, KOIUYECTBa
BEIIECTBA) MPOAYKTOB PEAKIMM, €CIM OJHO M3 BELIECTB MMEET NpHUMecH, Macchl (00BEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTa PEAKIMH, €ClId OJHO U3 BELIECTB JaHO B BUJE PAcTBOpa C
ONpECIEHHON MacCOBOM JI0JIEM PAacTBOPEHHOIO BEHIECTBA, MAacCOBOM JOJIM W MOJSIPHOM
KOHLIEHTpAllMd BEILECTBA B pacTBOpE, JOJM BbIXOJA MPOAYKTAa PEAKUUH OT TEOPETHYECKU
BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanu3zanust MeXIpeIMETHBIX CBSI3eH MPU M3Y4EHUH OOIIel M HEOpraHMYeCKOW XUMHUU B
11 xyacce ocyIecTBISIETCSl Yepe3 UCIONb30BAHNE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHSATH,
TaK U MOHSATUN, TPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYUYHOT O IIUKJIA.



OO0mue ecTeCTBCHHO-HAYYHBIC IOHSATHS: SBJICHUE, HAyYHBIA (aKT, THIIOTE3a, TEOpPHUS,
3aKOH, aHalW3, CHHTE3, KIacCH(pUKausi, TMEpUOANIHOCTh, HAOIIOAEHHE, H3MEpEHHe,
9KCIIEPUMEHT, MOJIEITb, MOJICTUPOBAHUE.

dusnka: Marepus, MHKPOMHp, MAaKpOMHp, aTOM, 3JEKTPOH, NMPOTOH, HEHTPOH, HOH,
W30TONBI, PAJHMOAKTHBHOCTh, MOJIEKYJIA, SHEPTeTHUECKH YPOBEHB, BEIIECTBO, TENO, O0BEM,
arperaTHoe COCTOSIHUE BEILECTBA, WJCAJbHBIH ra3, (QHU3MYECKUE BEIUYMHBI, CIMHUIBI
U3MEpPEHUsi, CKOPOCTb, SHEPT U, Macca.

buonorus: knerka, opraHusM, OJKocucTeMa, Ouocdepa, MeTadOIM3M, MakKpo- H
MHKpPOIJIEMEHTHI, OCNKH, JKUPBI, YIJIEBOMBI, HYKICHHOBBIC KHUCIOTHI, (DEPMEHTHI, TOPMOHHI,
KpPYroBOpPOT BEIIECTB M MOTOK YHEPTUU B IKOCHCTEMAX.

I'eorpadusi: MuHEpalbl, TOPHBIE TOPO/IBI, MTOJIE3HBIE UCKOMIAEMbIE, TOTLIUBO, PECYPCHI.

TexHonorus: XuMu4YecKass MPOMBIIIICHHOCTb, METALTYPIHsl, CTPOMTEIFHBIC MaTepPHAbI,
CEeNIbCKOXO3SIICTBEHHOE  MPOM3BOJCTBO, IMHUIIEBAas MPOMBIIUIEHHOCTh, (hapMarieBTHUECKas
IIPOMBIIIIICHHOCTD, IMpOU3BOACTBO KOCMETHUUYCCKUX mpernaparos, IMpoOu3BOACTBO
KOHCTPYKIIMOHHBIX MaTE€PHAIIOB, HJICKTPOHHAS MPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



IINTIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS NNPOI'PAMMBI 11O XUMHUHU HA
YI'JTYBJIEHHOM YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATHI

B cooTrBeTrcTBUM C CHUCTEMHO-IEATEIbHOCTHBIM IIOJXOJIOM B CTPYKTYpE JIUYHOCTHBIX
pe3yNbTaTOB OCBOGHHUSI MpeaMera «XHUMHS» Ha YpOBHE CpeAHero oO0miero oOpa3oBaHUS
BBIJICJICHBI CJICAYIONINE COCTABJISIONINE: OCO3HAHNE O0YYArOIIUMUCS POCCUMCKON TpaXkTIaHCKOM
UJECHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHIO, CaMOCTOSTEIbBHOCTH M CaMOOIPEAEICHHUIO;
HaJlW4Me MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTH U  CIHOCOOHOCTH  OOYyYarOIIUXCS
PYKOBOJICTBOBAThCSl MPUHATHIMA B OOIIECTBE IMpaBWJIAMH M HOPMAaMH TOBEJCHUS; HAJIUYWE
MIPaBOCO3HAHMS, SKOJIOTMUECKON KYIbTYPhI; CIOCOOHOCTh CTaBUTh LI€JIA U CTPOUTH KUIHEHHBIC
TIJIAHBI.

JlnyHOCTHBIE pe3ynbTaThl OCBOCHUS MpeaMeTa «XUMUs» OTPaKaOT cHOPMUPOBAHHOCTH
OIbITa TTO3HABATENbHOM U MPAaKTUYECKOW AEATEIbHOCTH O0YYaIOIINXCs B MPOLIECCe pealln3aluu
00pa30BaTenbHON NEATEIbHOCTH.

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHUS MPEAMETa «XHUMHS» OTPAKAIOT CHOPMUPOBAHHOCTH
OIbITa TTO3HABATENbHOM U MPAKTUYECKOW AEATEIbHOCTH 00YYaIONINXCsl B MPOLIECCe pealln3aluu
00pa3oBaTenbHON NESTENFHOCTH, B TOM YHCIIE B YaCTH:

1) rpaaaHCcKOro BOCIUTAHMS:

OCO3HAHMS 00YYaIOMUMHCS CBOMX KOHCTUTYIITMOHHBIX MPAB U 00S3aHHOCTEH, YBAXKCHUS K
3aKOHY U IIPaBOMOPSJIKY;

NPEACTABICHUS] O COLHUAIbHBIX HOPMAax M MpaBUIaX MEXIMYHOCTHBIX OTHOILIEHUM B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUECKOM JEATENbHOCTHU MPHU CO3JAaHUH Y4EOHBIX MPOEKTOB,
pelieHnr yueOHbBIX U MTO3HABATENbHBIX 33/1a4, BEITOTHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY ¥ apTYMEHTBI JIPYTUX
IIPU aHAIKU3E Pa3IUYHBIX BUJIOB YU€OHOM IS TEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMSA:

[IEHHOCTHOT'O OTHOIICHUSI K HCTOPUYECKOMY M HAYYHOMY HACJEIUIO OTE€YECTBEHHOM
XUMUU;

YBa)XKEHHUS K TPOIECCY TBOPYECTBA B OOJIACTH TEOPUU M MPAKTHYECKOTO MPHUIIOKEHUS
XUMHUH, OCO3HAHUSA TOrO0, YTO JaHHBIE HAYKH €CTh pe3ylbTaT UIMTEIbHBIX HAOIIOJECHUH,
KpPOMOTIIMBBIX 3KCIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOI'O TPY1a YYEHBIX U MPAKTUKOB;

WHTEpEca U I[I03HABATEJIbHBIX MOTHMBOB B TMIOJIYYEHHMH M TOCIEAYIOIIEM aHajau3e
UH(GOPMAITIH O TIEPEIOBBIX TOCTIKEHUSX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUSI, STUYECKOI0 [TOBEICHUS;

CIIOCOOHOCTH OILICHMBATh CHUTYAaIluW, CBS3aHHBIE C XHUMHYECKUMHU SIBJICHUSMHU, H
MPUHUMATh OCO3HAHHBIC PEUICHUs, OPUECHTHUPYSICh HA MOPAIbHO-HPABCTBCHHBIC HOPMBI H
LEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEICHHE M IOCTYNKH CBOMX TOBAPUILEH C MO3ULIHMN
HPaBCTBEHHBIX U MTPABOBBIX HOPM U C YUETOM OCO3HAHUS MTOCIEICTBUM IMOCTYITKOB;

4) dopMupoBaHusi KyJbTypbl 310POBbS:

NMOHUMAaHUsI I[EHHOCTEH 3M0poBOro M 0Oe3omacHOro oOpa3a KHU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DPM3HYECKOMY U TICUXHYECKOMY 3/I0POBBIO;

coOoieHrs MpaBuil 0e30MacHOro OOpalleHHs] ¢ BEUIECTBAaMH B OBITY, MOBCEIHEBHOU
YKU3HH, B TPYIOBOM JAESTENbHOCTH;

MOHUMAaHUSI 1IEHHOCTH TIPaBUJI HHAWBUIYAJbHOTO W KOJUJIEKTUBHOTO 0€30MacHOro
NOBEACHUS B CUTYaLUAX, YTPOXKAIOIIUX 30POBBIO U KU3HU JIIOACH;

OCO3HAHUS TOCIEACTBHA M HEMPUSATHS BPEIHBIX MPHUBBIYCK (YMOTPEOIEHUS aIKOrOs,
HapKOTUKOB, KYpEHHUS);



5) TpynoBoro BocnuTaHusM:

KOMMYHUKATUBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIIENOBATEIbCKOW JIEITEIbHOCTH,
00IIIEeCTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BUAAX JACATEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Y4YacTUE€ B PELIEHWU NPAKTUYECKUX 3a/ad COLHUAIbHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOET0 Kjiacca, MIKOJIbI);

UHTEpeca K MPaKTUYECKOMY H3YUEHHUIO npodeccuil pa3indHOro pojaa, B TOM 4YHCIE Ha
OCHOBE NMPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUH;

YBaXEHUS K TPYNY, JIIOJSIM Tpy/a U pe3ybTaTaM TPYJI0BOU E€ITEIbHOCTH;

TFOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHIMBUIYaJbHOM TpaeKTOpUU OOpa30BaHMUS,
Oymyieit mpodeccuu M peaan3aluu COOCTBEHHBIX JKU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U TOTPEOHOCTEH 00IIeCTBA;

6) 3K0JI0TH49eCKOro BOCIIMTAHMS:

9KOJIOTMYECKH TEIeCO00Pa3HOr0 OTHOIIEHUS! K MPUPOAE KaK UCTOYHUKY CYIIECTBOBAHUS
’KM3HH Ha 3eMIie;

MOHUMaHUs TJI00ATBFHOrO XapaKTepa HKOJIOTMYECKUX MpoOseM, BIUSHUS SKOHOMHYECKUX
MPOLIECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIIBHOU Cpebl;

OCO3HAHUsSI HEOOXOAMMOCTH HCITOJIb30BAHUS JOCTHIKCHUM XHUMHH JJIsl PEIICHHS BOIIPOCOB
PalMOHAIBHOTO MPUPOIONOIb30BaAHUS;

AKTUBHOTO HENPUATUS JEHUCTBUM, MPUHOCSIIIMX Bped OKpY’Karolled MPUPOIHOU cpene,
YMEHHsSI TIPOTHO3UPOBATh HEOIATONMPHUATHBIE YKOJOTHUYECKUE TOCICACTBUS MPEANPUHUMAECMBIX
JNEUCTBUN U MPEAOTBpallaTh UX;

HaJIMYMS Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUICHUS, SKOJIOTMYECKOHM KYJIbTYPhl, OIBITA
NESTENBbHOCTH  HKOJIOTMYECKON  HAMpaBIIEHHOCTH, YMEHHUSI pPYKOBOJCTBOBAaThCSA HUMHU B
MO3HABATEIbHON, KOMMYHUKATHBHON U COITMABLHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOATH HICOIOrHH XeMohoouu;

7) 1eHHOCTH HAYYHOI0 MO3HAHUS:

MHPOBO33pPEHHUs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKu U
00I11eCTBEHHOI MPAKTUKH;

NMOHUMaHUsl CHeNU(PUKA XUMHUH KaK HayKd, OCO3HaHUs e€ ponu B (opMHUpOBaHUU
paIlMOHAIBHOTO HAYYHOT'O0 MBIIIJIEHUS, CO3JaHUU IIEIOCTHOTO MPEACTABICHUS 00 OKpYKaroIeM
MHpE KaK O €JUHCTBE MPUPOJbl M YEIOBEKA, B IMO3HAHWU IMPUPOJHBIX 3aKOHOMEPHOCTEH M
pelIeHny podiieM COXpaHEHUsl TPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHH JIJIi COBPEMEHHOW IMBWIIM3AIUH: B €€
T'YMaHHCTHYECKOW HANPABICHHOCTH M BAaXHOW POJIM B CO3JIaHWU HOBOW 0a3bl MaTepHAIbHON
KYJIBTYpBI, B PEIICHUH II00ATBHBIX TPOOJIEM YCTOMYMBOIO Pa3BUTHUS YETTOBEUECTBA — CHIPHEBOI,
JHEPreTUYECKOH, THUIIEBOH M JKOJOTHYECKOW O€30MacHOCTH, B PAa3BUTUU MEIUIUHBI,
00ecreueHnH YCIOBUN YCHEIIHOrO TPYya U IKOJIOTUYECKU KOM(OPTHOM KU3HU Ka)XI0ro 4ieHa
oOIecTBa;

€CTECTBEHHO-HAYYHOM T'pPAMOTHOCTH: TOHHMMAaHHUS CYIIHOCTH METOJOB I[O3HAHMUS,
HCTIONIB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOydaeMbI€ 3HAHUS IS
aHallM3a M OOBSCHEHUS SBIICHUN OKPYXKAIOUIEro MHpa U MPOUCXOAAIIUX B HEM H3MEHEHUH,
YMEHHSI JIeIaTh 00OCHOBAHHBIE 3aKITIOYEHUSI HA OCHOBE HAYYHBIX (DAKTOB U UMEIONTUXCS TAaHHBIX
C TIEJIBIO TIOJTYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOATEIHHO UCIOJIB30BAaTh XUMUYECKUE 3HAHUS JUIS PEIICHUs TPOOIeM
B peabHBIX KU3HEHHBIX CUTYalIUsIX;

MHTEpeca K O3HAHUIO, UCCIIE0BATEIIbCKOM ACSITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW IO XUMUU B COOTBETCTBHUM C KU3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyAda B pasNuYHbIX cdepax mnpodeccnoHaIbHOMI
JeSITEIbHOCTH.



METAINPEAMETHBIE PE3YJIbTATDHI

MeranpeameTHsle pe3yiabTaTbl OCBOEHUS IPOrpaMMBbl 110 XMMHUU Ha YPOBHE CPEIHEr0
o01mero 06pa3oBaHus BKIIOYAIOT:

3HaYMMBbIC Ui (OPMHUPOBAHUS MHPOBO33PEHHS OOYYAROIIUXCS MEXKIUCIUILTHHAPHBIC
(MexnpeaMeTHbIE) OOLIeHayYHbIe TOHATHS, OTPAXKAIOIIHE EIOCTHOCTh HAyYHOU KapTHHBI MUpa
)5 CHCHI/Iq)I/IKy MCTOOOB MMO3HAHUS, UCITOJIB3YCMbBIX B €CTCCTBCHHBIX HayKax (MaTepI/Ifl, BEUIECTBO,
SHEprusi, SBJCHUE, MPOIECC, CHCTEMA, HAYYHBIH (PaKT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, UCCIIeI0OBaHNEe, HAOI0IeHNE, H3MEPEHHE, YKCIIEPUMEHT U JAPYTHUE);

YHUBCPCAJIBHBIC y‘~IG6HI>Ie HeﬁCTBHﬂ (HO3HaBaTGJH)HI)IC, KOMMYHUKATHBHBIC,
perynasTHBHBIE), oOOecreunBaronyie (GOPMHPOBaHHE (QYHKIIMOHAILHOW TPAMOTHOCTH U
COIMATBHON KOMIETEHIINU 00yUaroIInuXCs;

CIOCOOHOCTh ~ OOYYalOUIMXCS ~ MCIOJB30BaTh  OCBOCHHBIE  MEXKIUCIHILIMHAPHBIE,
MHUPOBO33pEHYECKHE 3HAHWS W YHUBEpCAJbHbIC y4eOHBbIC JCHUCTBUS B II03HABATEIBHOW W
COLIMATbHON MPAKTHKE.

MeranpeaMeTHbIe pe3yJabTaThl OTPAKAIOT OBIAJCHHE YHUBEPCAIBHBIMH yUCOHBIMU
MMO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBHUSIMH.

Ilo3HaBaTebHBIE YHHBepCcAJIbHbIE YUeOHbIE el CTBUS

1) 6a3oBbIe JIOTHYECKHUE JIENICTBUSA:

CaMOCTOSITENIbHO (OPMYJIMPOBaTh M AKTyaJU3UpOBaTh NpoOJIeMy, paccMarpuBarh €€
BCECTOPOHHE;

OINpENENATh eI JEeATEIbHOCTH, 3a/JaBas MapaMeTpbl M KPUTEPUU HUX JIOCTHXKEHUS,
COOTHOCHUTB PE€3YJIbTaThl IEATEILHOCTH C IOCTABICHHBIMHU LEJISIMU;

UCIIOJIb30BaTh IPU OCBOEGHUU 3HAHUNW MPUEMBI JIOTUYECKOTO MBIIUIEHUS: BBIIEIATh
XapakTepHble TPU3HAKM TMOHSATUM W YCTaHABIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATh
COOTBETCTBYIOLINE MOHATUSA ISl OOBSICHEHUS OTAEIbHBIX (DAKTOB U SBICHUN;

BBIOMPATh OCHOBAHUS U KPUTEPHH VIS KIacCU(UKALIMH BELIECTB U XUMHUECKUX PEaKLUi;

YCTaHABIMBATh NPUUNHHO-CIIEICTBEHHBIE CBA3M MEKY NU3Y4aeMbIMH SIBJICHUSIMU;

CTPOUTh JIOTHYECKUE pacCYXJCHHsI (MHIYKTUBHbIE, JEAYKTUBHBIE, [0 aHAJIOTUN),
BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHBOPEUYHUS B paccCMaTpUBAeMbIX SBICHMSX, (HOpMYIHpPOBATH
BBIBOJIbI U 3aKJIIOUEHUS;

IPUMEHATh B MPOLIECCE MO3HAHUS MCIOIb3YEMblE€ B XMMUU CHMBOJIUYECKUE (3HAKOBBIE)
MOJIeNU, TPeoOpPa30BbIBATh MOAEIbHbIE MTPEJICTABICHUS — XUMUYECKUN 3HAK (CUMBO) JIEMEHTA,
XUMUYecKas (opMmyna, ypaBHEHHE XUMHUYECKOW pEakIUuH — TP pPEIICHHH Y4eOHBIX
MIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHATh Ha3BaHHBIC MOJEJIbHBIE NPEACTaBICHUS
JUIS BBISIBJICHUS XapAKTEPHBIX IIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKLU.

2) 0a30BbIe HCCIeI0BaTeIbCKIE AeHCTBUSA:

BJIaJIETh OCHOBAMHU METOJI0B HAYYHOI'O TIO3HAHUS BEIIECTB U XMMHUYECKUX PEaKIUi;

¢dbopMynupoBaTh L€ M 3aJayd  MCCIIEJOBAaHUS, MWCIOJIb30BAaTh IIOCTABJICHHBIE U
CaMOCTOSITENTbHO C(hOPMYIHPOBAHHbBIE BOIPOCH B KAUeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 HOPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXICHMUIA;

BJAJCTh HABBIKAMM CaMOCTOSTEIbHOIO IUIAHUPOBAHMSI M IPOBEACHUS YUYCHHUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOIIOAATh 32 XOI0M IPOLIECCa, CAMOCTOATEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (HOpMyIHpoBaTh OOOOIIEHHS W BBIBOJBl OTHOCHUTEIBHO
JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUS, COCTABIATh O0OCHOBAHHBIM OTUET O MpOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHMUYECKOM HCCIIEeN0BaTeIbCKOM U TMPOEKTHOW JAeATeIbHOCTH,
IPOSIBJIATE CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATEIBHOMY IIOMCKY METO/OB peIIeHUs
MIPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHbIX METO0B I103HAHHUS.

3) pabota ¢ nunopmanmeii:



OPHEHTUPOBATHCA B PA3JIMYHBIX HMCTOYHUKAX HWHPOpMauuu (HAyIHO-TIOMYJIsIpHAs
JUTEpaTypa XHWMHYECKOTO COJACp)KaHWs, CIpaBOYHBIE TOCOOMs, pecypchl VHTepHera),
aHAIM3UPOBaTh HMH(POPMAIMIO PA3IMYHBIX BUAOB M (OPM TIPENCTABICHUS, KPUTHYECKU
OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(dbopMynHpOBaTh 3ampPOCHl M TMPUMEHATh pPa3IHMYHBIE METOABI INPH IOHCKE U OTOOpe
nH(pOpMaNnU, HEOOXOMMOM /TSI BBIIOTHEHUS YI€OHBIX 3a/1a4 ONpPeIeIEHHOrO TUIIA;

npuoOpeTaTh OMBIT UCIOIb30BAHUS MH()OPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHHA U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTEIILHO BBIOMPATh ONTUMAIBHYIO ()OPMY NpEICTaBICHUS WHPOPMAIH (CXEMBI,
rpad UKy, TuarpaMMsl, TaOJIUILIbI, PUCYHKU U IPYTHE);

UCIIOJIb30BaTh HAy4YHBIA S3bIK B KAauecTBE CpEICTBA MpH paboTe ¢ XUMHYECKOU
uHpOpManueil: TPUMEHSATh MEXIpeaMeTHbe ((PU3MUECKHe W MaTeMaTHuYeCKHe) 3HAaKd |
CHUMBOJIBI, (hOpMYJIBbI, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CHUMBOJIUYCCKHUE CPCACTBA HATJIAAHOCTH.

KomMMyHHKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUA:

3aJjaBaTh BOMPOCHI [0 CYLECTBY 00CYKIaeMOI TeMbI B X0/l JIMajora U/uin AUCKYCCHH,
BBICKa3bIBaTh UJICH, (POPMYIIUPOBATH CBOU MPEATI0KEHHSI OTHOCUTEIILHO BBITOJIHEHUS
MpEeJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTALMEN Pe3ylbTaTOB IMO3HABATENIBHOM NEATEIbHOCTH, IMOJTYYEHHBIX
CaMOCTOSITEJIbHO MWJIM COBMECTHO CO CBEPCTHUKAMHU IIPM  BBIIOJIHEHMM XHMHUYECKOIO
JKCIIEPUMEHTA, MPaKTUYECKOW pabOThl IO HCCIEIOBAaHHIO CBOMCTB HM3y4aeMbIX BEIIECTB,
peanuzalnuyd y4eOHOro MpoeKTa, W (HOpMYIHpPOBATH BBIBOABI MO PE3yJbTaTaM MPOBEAEHHBIX
WCCIIEIOBAaHUI MTyTEM COTJIaCOBaHMS MTO3UIIMK B X0J1€ 00CYKICHHSI 1 0OMEHAa MHEHUSMU.

PeryasiTuBHble yHUBepcaJIbHbIE YYeOHbIE JeliCTBHS:

CaMOCTOATENIbHO IJIAaHUPOBAaTh M OCYUIECTBJISATh CBOK IO3HABATENbHYIO AECSATEIbHOCTD,
onpenenss €€ 1enu U 3aJa4d, KOHTPOJIUPOBATh M MO MEPe HEOOXOIUMOCTH KOPPEKTHPOBATH
MpeajaraeMblii alropuT™ JEHCTBUN MPU BHIMOTHEHUH Y4E€OHBIX U UCCIIENOBATENbCKUX 3ajad,
BBIOMpaTh Hanbosee »((HEeKTUBHBIN CIIOCO0 UX PEIICHUs C YUYETOM MOTyYeHUs] HOBBIX 3HAHUU O
BCIICCTBAX U XUMHUUYCCKUX PCAKIIUAX,

OCYILIECTBIISITH CAMOKOHTPOJIb JIEITEIbHOCTH Ha OCHOBE CaMOaHaIN3a U CAMOOLIEHKH.

HNPEAMETHBIE PE3YJIBTATDBI

[IpenmerHbIe pe3yabTaThl OCBOCHHUSI MIPOrPaMMBbI 110 XMMHUHU Ha YrIIyOJEHHOM ypOBHE Ha
YPOBHE CpEIHErO O0IIero 0oOpa30oBaHMs BKIIOYAIOT CHEHU(pUYECKHe JUisi yd4eOHOro mpeamera
«XuMus» HAayY4YHBIC 3HaHUWA, YMCHUA U CII0COOBI I[GI\/’ICTBI/II\/'I II0 OCBOCHUIO, MHTCPHPCTALIUN U
peoOpa3oBaHUI0 3HAHU, BUJIbI ACATEIBHOCTH 10 MOJYYCHUIO HOBOT'O 3HAHUS U TPHUMEHEHHUIO
3HAaHUU B Pa3JIMIHBIX y‘-ICGHBIX CUTyallusaX, a TAKXKC B PCAJIbHLIX JXU3HCHHBIX CHUTYalUIX,
CBSI3aHHBIX ¢ Xxumuen. B nmporpamMMme 1Mo XuMuM HNpEAMETHBIC PE3YIbTAaThbl MPEACTABJICHBI 10
rojiaM U3y4eHHSI.

10 KJIACC

[TpenmeTHBbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyecKasl XUMHsD) OTPaXKaroT:

c(OPMHUPOBAHHOCTh MPEJCTABICHUI: O MECTe M 3HAYEHWH OPraHMYeCKOM XHMHUHU B
CHCTEME €CTECTBEHHBIX HayK U €€ pOoJIM B 00ECII€YEeHNN YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA B
peleHn npodsieM HKOJOTMYECKON, SHEpreTHYecKol M MUIEBOM O0e30MacHOCTH, B Pa3sBUTHU
MEIUIUHBI, CO3/1aHUU HOBBIX MAaTEpHUajoB, HOBBIX HCTOYHUKOB HHEPrHH, B OOECICUCHUU
PaIMOHATIFHOTO MPHPOIOIONB30BaHMs, B (OPMUPOBAHIH MHUPOBO33PEHHS U OOIICH KYJIbTYPHI



YeJOoBEeKa, a TaKKe DSKOJIOrMYecKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 30POBBIO U
NPUPOTHON CPEJIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJIATaKOIINe
MOHITHSI — XUMHYECKHHA JJIEMEHT, aToM, SAPO M JJIEKTPOHHAs 000io4Yka aroma, s-, p-, d-
aTOMHbIE OpOMTallM, OCHOBHOE U BO30YXKJEHHOE COCTOSHHUS aroMa, FHOpUIM3aIUs aTOMHBIX
opbutaineil, MOH, MOJIEKYyJa, BAJIEHTHOCTb, JJIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHCICHUS,
XUMHUYECKass CBsI3b, MOIb, MOJSpHAas Macca, MOJISPHBIA O00BEM, YIJIEPOMHBIM CKEleT,
(yHKIMOHANbHAS TpyINna, paaukan, CTPYKTypHble (QopMmysbl (pa3BEpHYTHIE, COKpAaIIEHHBIE,
CKEJIETHbIE), M30MEpHsSl CTPYKTypHas M MPOCTPAaHCTBEHHas (TeoMeTpuyecKkas, ONTHYecKas),
HU30MEpBI, TOMOJIOTUYECKUN PsAJl, TOMOJIOTH, YIIE€BOAOPOABI, KUCIOPOA- U a30TCOAEpKallUe
OpraHUYECKUE COCIMHEHHs, MOHOMED, IOJIMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCMHEHMS; TEOPUH, 3aKOHbI (mepuonumdeckuit 3akoH J[. Y. MenneneeBa, Teopusi CTpOEHHUS
opranuveckux BemectB A. M. byriepoBa, 3aKOH COXpaHEHHsS MAacChl BELIECTB, 3aKOH
COXpaHEHUsT M TPEBPAICHUS] DSHEPrUU TPU XMMHUUYECKHX PEAKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN $3bIK XMMHH, MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIUE B OCHOBE IMOHUMAHUS
NPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKHUX SIBJICHMI; TIPEICTaBICHUS O MeEXaHU3Max
XUMUYECKUX PEaKIUh, TEPMOJUHAMUYECKUX U KHHETHMUYECKHX 3aKOHOMEPHOCTSIX HUX
MPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB M TPYII aTOMOB B MOJEKyJax (MHIYKTUBHBIM U
Me3oMepHbIit 3 dexTrl, opuentanTsl | u Il pona); dakromorunueckue cBeIeHHs] O CBOMCTBaX,
COCTaBe, MOJYYCHUHU M O€30MacHOM HCIIOJIb30BAaHMH BAKHEUIITNX OPraHMYECKUX BEIIECTB B OBITY
W TPAKTHYECKOW JIEATETBHOCTH YeJIOBEeKa, OONMX HAyYHBIX MPUHIHMNAX XHMHYECKOTO
MIPOM3BOJICTBA (HA IPUMEpE MPOU3BOJICTBA METaHOMA, TepepaboTKU HEPTH);

c(hOpPMUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTepPHbIC MPU3HAKH MOHATUH, YCTAaHABINBATh
HX B3aMMOCBS3b, HCIIOIB30BATh COOTBETCTBYIOIME TOHATHUS ITPU OMMCAaHUU COCTaBA, CTPOEHUS U
CBOICTB OpraHUYECKUX COEIMHEHHUI;

c(OpMHUPOBAHHOCTH YMEHHIA:

MCITIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJISI COCTABJICHHS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (DOPMYJT OpraHU4YEeCKHUX BEIIECTB;

COCTABJISITh ~YPABHEHUS XUMHUYECKUX pPEAKUUid M  pPacKpblBaTh MX CYIIHOCTH:
OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM IMOCPEACTBOM  COCTaBJICHHSI  DJIEKTPOHHOIO
OamaHca JTHX peakiui, peakiuil HMOHHOro oOMeHa MyTEM COCTaBJICHHS UX TMONHBIX U
COKpAILIEHHBIX HOHHBIX YPaBHEHU;

W3rOTaBIMBAaTh MOZEIH MOJEKYJI OpPraHMYECKHMX BEIIECTB Ui MIUIKOCTpPAlUU  UX
XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHHI: yCTaHABIUBATH MPUHAICKHOCTh U3YYEHHBIX OpraHHYeCKHX
BEIIIECTB MO UX COCTaBYy U CTPOCHHIO K OMPEACIEHHOMY KilacCy/Tpymie COeANHEHUH, 1aBaTh UM
Ha3BaHus 1o cucreMarnueckor HoMeHkiatype (IUPAC) u npuBoauTh TpUBHUATBHBIE HAa3BaHUS
JUIS  OTHEJbHBIX TPEACTaBUTENCH OpraHM4YeCKHX BEIIeCTB (STWJICH, AaleTHIIEH, TOIYoI,
TIIALEPUH, OSTUJICHIINKONbL, (eHon, (opManbAeTu], ameTaibJeTha, aleTOH, MypaBbUHAS
KHCJIOTA, YKCYCHAasl KHUCJIOTa, CTE€apUHOBAs, OJEHWHOBAas, NAaJIbMUTHUHOBAs KHUCJIOTHI, TJIMLUH,
aJlaHWH, MallbTo3a, PPYKTO3a, aHUIINH, TUBUHUII, U30IIPEH, XJIOPOMPEH, CTUPOII U APYTHUE);

chOPMUPOBAHHOCTh yMEHHS OIPEACTATh BHJ XUMHUYECKOW CBSI3M B OpPTaHHMYECKHX
COEMHEHMX (KOBaJIEHTHAs! M HIOHHAS CBS3b, G- U M-CBS3b, BOJOPOAHAS CBSI3b);

chOpPMUPOBAHHOCTh YMEHHUS MPUMEHSATH IOJIOKEHUS TEOPHUH CTPOSHUS OpPraHHYeCKHX
BemectB A. M. byriepoBa [uist 00BbsICHEHHS! 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa W
CTPOECHHS;

chOpMUPOBAHHOCTh yMEHMH XapaKTepuU3oBaTh COCTaB, CTpOeHHUE, (usndeckue u
XUMHUYECKHE CBOMCTBA TUITMYHBIX MPEACTABUTEICH pa3IMUHbBIX KIACCOB OPTaHMUYECKUX BEIIECTB:
QIKAaHOB, LMKJIOAJIKAHOB, AJIKECHOB, AaJKAJWEHOB, AJKWHOB, apOMATHYECKUX YIJIEBOJOPOJIOB,
CIUPTOB, AlIbJETUIOB, KETOHOB, KaPOOHOBBIX KHCJIOT, MPOCTHIX M CIIOXKHBIX 3(PHUPOB, KUPOB,
HUTPOCOCTMHEHUH U aMUHOB, AMUHOKHUCIIOT, OCTKOB, YTIIEBOAOB (MOHO-, IU- H MOJIUCAXAPUIOB),



WUTIOCTPUPOBATh TEHETHYECKYI0 CBS3b MEXJYy HHMH YPaBHEHHUSMH COOTBETCTBYIOIIUX
XUMHAYECKUX PEAKIHHA C UCIIOb30BaHHEM CTPYKTYPHBIX (OPMYIT,

chOpMUPOBAHHOCTh YMEHHUSI TMOJATBEPXKJaTh Ha KOHKPETHBIX MPUMEpPax XapakTep
3aBUCUMOCTH PEAKLIMOHHOM CIOCOOHOCTH OpPraHWYECKHX COEIMHEHHH OT KpaTHOCTH W THUIIA
KOBJICHTHOH CBSI3M (G- U TT-CBSI3H), B3aMMHOTO BJIMSIHHSI aTOMOB U TPYIII aTOMOB B MOJICKYJIaX;

chOPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOYHUKU YIIIEBOJIOPOAHOTO ChIPbS
(HedTh, MpPUPONHBIA Ta3, Yroib), CHOCOOBI €ro mepepadoTKH M MPAKTUYECKOe MPUMEHEHUE
MPOAYKTOB NEpepabOTKU;

chOPMUPOBAHHOCTh BIJIAJICHUSI CUCTEMOW 3HAHMM O €CTEeCTBEHHO-HAyYHBIX METOAax
MO3HAHUS — HAOJIOJEHUHM, H3MEPEHHM, MOJCIMPOBAHUH, OSKCIIEPUMEHTE (peaJbHOM U
MBICIICHHOM) M YMEHUS IPUMEHSTh 3TH 3HAHUS;

chOPMUPOBAHHOCTh ~ yMEHHUS TMPUMEHSATH OCHOBHBIC  ONEPAllUd  MBICIUTEIHHON
NeATeNbHOCTH — aHAJM3 W CHHTE3, CpaBHEHHE, O0OOIIeHHE, CHCTEMaTHU3alliio, BBISBIICHHE
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — JIJIsl U3y4YEHHUsI CBOMCTB BEIIECTB M XUMUYECKUX PEAKIINNA;

c(hOpMUPOBAHHOCTh YMEHUI: BBISBIISTH B3aUMOCBSI3b XUMHUUECKUX 3HAHUN C TIOHATUSAMU U
NPEICTABICHUAMHU JIPYTHX €CTECTBEHHO-HAy4YHbIX HPEIMETOB JUii 0Ooliee OCO3HAHHOI'O
MMOHUMaHMS CYIIHOCTH MaTE€pHaJbHOIO €IMHCTBA MHPA, UCIOIB30BATh CHUCTEMHBIC 3HAHUS I10
OPTaHUYECKOW XUMUU JJIs1 OOBSICHEHUSI U TPOrHO3UPOBAHUS SIBICHUN, UMEIOIINX €CTECTBEHHO-
Hay4YHYIO IPUPOLY;

c(OPMHPOBAHHOCTh YMEHHUH: MPOBOAUTH pACUETHl IO XUMHUYECKUM (opMmyiIaM H
YpaBHEHHUSIM XMMHUYECKHX PEAKIMi C HCIIOIb30BaHHEM (DM3MUYECKHX BEIMYUH (Macca, 00BEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOIWYECTBEHHON CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMYIIBI BELIECTBA IO M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHAYECKHUX JIEMEHTOB, TIPOTYKTaM CrOpaHusl, ITIOTHOCTH Ta3000pa3HbIX BEIIECTB;

chOpMUPOBAHHOCTh YMEHMIi: MIPOrHO3UPOBATh, aHATM3UPOBATh M OLICHUBATh C MO3UIIUN
HKOJIOTHYECKOW O€30MacHOCTH MOCIEICTBUS OBITOBOM M IMPOM3BOJICTBEHHOM JAEATEIHLHOCTH
YEJIOBEeKAa, CBSI3aHHOM C TMepepabdOTKON BEIIECTB, HWCIOJIb30BaTh MOJYYCHHBIC 3HAHHS IS
MPUHATHUS TPAMOTHBIX PEIICHUN MPOOJIeM B CUTYAIUSX, CBSI3aHHBIX C XMMHEH;

c(OPMHUPOBAHHOCTh YMEHHH: CaMOCTOSTENbHO IUIAHUPOBATH U MPOBOAUTH XMMUYECKUN
HKCIIEPUMEHT (TIOyYEeHUE W U3y9IEeHUE CBONCTB OpPraHMUECKUX BEIIECTB, KAUECTBEHHBIE PEAKIINN
YIJIEBOJOPOIOB PA3IUYHBIX KJIACCOB U  KHCIOPOACOAEPKAIIUX OPraHWYECKUX BEIECTB,
pelieHre HKCIEePUMEHTAIbHBIX 3a/Jad 10 PACMO3HABAHUIO OPraHMYECKUX BEIIECTB) C
coOmoeHneM mpaBwi — Oe30macHOro  OOpamieHus C  BEHIECTBaMH H  JIAOOPAaTOPHBIM
o0opynoBanueM, (OpMYIUPOBATh IENIb HCCIEIOBAHUS, MPEACTABISATH B PA3NTUYHON (opme
pe3yNbTaThl HKCIIEPUMEHTA, aHAJIM3UPOBATH U OLIEHUBATh UX JIOCTOBEPHOCTD;

c(OpMHUPOBAHHOCTh YMEHHIA:

coOoIaTh TIpaBUJIa YKOJOTMYECKH IIeJIeCO0OpPa3HOro TMOBENEHUS B OBITY U TPYIOBOM
JIEATENIbHOCTH B LENSAX COXPAaHEHMsI CBOETO 3/I0pOBbs, OKpYXKaloIleld NPUPOTHON cpensl U
JOCTHKEHHUS €€ YCTOMYUBOIO pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JICHCTBHS HA >KUBBIC OPraHU3MBI ONMpPEICIEHHBIX
OpPraHUYECKUX BEIECTB, MOHUMAs cMbicha nokaszarens [TK;

aHAJTM3UPOBAaTh  LEIEeCOOOpPa3HOCTh  NPUMEHEHHS  OpPraHMYeCKUX  BEIIeECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOYKH 3pEHHS COOTHOIICHHUST PUCK-TTIOJh3a;

chOpPMUPOBAHHOCTh YMEHMI: OCYIIECTBISATH II€JICHANIPABICHHBI MOUCK XUMHYECKOM
nH(GOPMALMU B PaA3IMYHBIX MCTOUHUKAX (Hay4yHas M y4eOHO-HayudHas JUTEparypa, CpeacTBa
MaccoBoi uMH(opmanuu, VHTepHET W apyrue), KPUTUYSCKH aHAJIM3UPOBATH XUMHUYECKYIO
nHpopMaruio, nepepadbaTbiBaTh €€ U UCMOIb30BaTh B COOTBETCTBUU C MOCTABICHHOW y4eOHOI
3a7adei.

11 KUIIACC
[IpenmerHbie pe3ynbTaThl OCBOEHHMS Kypca «OOmas M HEOpraHWuYecKas XUMHs»
OTPa)KaroT:



c(hOPMUPOBAHHOCTH MPECTABICHUN: O MaTEPUATHFHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TO03HABAaEMOCTH SIBJICHUH MPHUPOJIBI, O MECTEe W 3HAYCHHH XMMHH B CHCTEME €CTECTBEHHBIX
HayK U €€ poiu B 00eCleYeHHH YCTOWYHBOIO PA3BUTHs, B PEIICHUH MPOOJIEM IKOIOTUYECKOM,
JHEPreTUYeCKO ¥ THIIeBOM O€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, CO3MAaHUHM HOBBIX
MaTepHuaioB, HOBBIX HCTOYHHUKOB SHEPTHH, B obecricueHUHN PaIMOHAIBHOTO
MIPUPOIONONB30BaHUS, B POPMUPOBAHUU MUPOBO33PEHUS U OOIIEH KyIbTYphI UEIOBEKa, a TaKXKe
9KOJIOTMYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/IOPOBBIO U IPUPOTHOM CpeJIe;

BJIAJICHUE CHUCTEMOM XUMHYECKHX 3HAHUH, KOTOpas BKJIKOYAET: OCHOBOMOJATAIOIIUe
TIOHATHUS — XUMHYECKHI 2JIEMEHT, aToM, sIAPO aToMa, H30TOIIbI, SJIEKTPOHHAsT 000JI0YKa aToMa, S-
, p-, d-aTomHBIe OpOWTaIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHUS aToOMa, THOpHAW3AIIUS
ATOMHBIX OpOWTalIeld, HWOH, MOJIEKYJia, BAJICHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, CTEICHb
OKHUCJICHUSI, XUMHYECKas CBs3b (KOBAJCHTHAs, WOHHAs, METAILIMYECKas, BOJIOPOIHAsN),
KpUCTAJUIMUECKasl pPEelETKA, XMMHUYECKash peakius, pacTBOp, SJIEKTPOIUTHI, HEINEKTPOIUTHI,
AJICKTPOJIUTUYECKAss JMCCOLMAINS, CTENEHb JUCCOLMAIIMKM, BOJOPOJHBIA  IOKa3aTelb,
OKHUCJIMTEIb, BOCCTAHOBUTENb, TEIIOBOH 3P HEKT XUMHUUYECKON PEeaKIuu, CKOPOCTh XMMHYECKOU
peakIy, XHUMHYECKOe paBHOBECHE; TEOPHUM U 3aKOHBI (TEOpPHUS  DIEKTPOIUTHYECKOU
quccounanuu, nepuoandeckuilt 3akod .M. MenaeneeBa, 3aKOH COXpPaHEHHSI MACChl BEIIECTB,
3aKOH COXPAHEHUs W MPEBpAIICHUS PHEPTrUd NMPU XUMHUYECKUX PEAKUMAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIUX Macc), 3aKOHOMEPHOCTH, CHMBOIIMYECKUH SI3BIK XUMUH,
MUPOBO33PEHUYECKHE 3HAHUA, JISKAIIUE B OCHOBE MOHUMAHUS MPUYUHHOCTH M CHUCTEMHOCTHU
XUMUYECKUX SIBIICHUM; COBPEMEHHBIE MPEICTABJICHUS O CTPOCHUW BEIIECTBA HA aTOMHOM,
WOHHO-MOJIEKYJISIPHOM M HAJMOJIEKYJIIPHOM YpOBHSX; MPEICTaBICHUS O MEXaHU3Max
XUMUYECKUX PpEaKIUi, TEPMOAMHAMUYECKUX U KHUHETHUYECKHX 3aKOHOMEPHOCTSIX HX
MPOTEKaHUs, O XHWMHYECKOM pPABHOBECHH, pacTBOpaXx M  JHUCIEPCHBIX CHCTEMax;
(hakTONIOTMUECKHE CBEJACHUS O CBOMCTBAX, COCTaBe, MOJTYYECHUH U OE301TaCHOM HCIIOIh30BAHUH
BOKHEHIIMX HEOPTaHWYECKMX BEIIECTB B OBITY M TNPAKTUUYECKOW EATEIBHOCTH 4YEIIOBEKa,
OOIIMX HAYYHBIX TPUHIIAIIAX XUMHUYECKOTO MPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISIBIIATh XapaKTePHbIC TPU3HAKHU MMOHSATHN, YCTAaHABIUBATH
UX B3aWMOCBA3b, HUCIOIb30BATH COOTBETCTBYIOIIUE MOHSATUS MPU ONMMCAHUM HEOPTraHUYECKUX
BEILIECTB U UX IIPEBPAILCHHUI;

c(hOpMHUPOBAHHOCTh YMEHUS HCIOJb30BaTh XUMHYECKYI) CHUMBOJIUKY JUISI COCTaBJICHUS
(dbopMyn BeIIECTB W ypaBHEHUN XHUMHUYECKHX PEAKIMi, CHUCTEMATUYECKYI0 HOMEHKIATypy
(IUPAC) u TpuBHanbHbIe HA3BaHUS OTICIBHBIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEACIIATh BAJICHTHOCTh M CTENEHb OKUCIICHHUS XUMHUYECKUX
2JIEMEHTOB B COCJMHCHHSAX, BHUJI XMMHUYECKOW CBS3M (KOBaJICHTHAs, MOHHAs, METajUIMYecKas,
BOJIOPOJIHAS ), TUTT KPUCTAJUIMUECKON PEMIETKH KOHKPETHOT'O BEILIECTBA;

c(hOpMHUPOBAHHOCTh yMEHUSI OOBSACHATH 3aBUCHUMOCTh CBOWCTB BEIIECTB OT BHA
XUMHYECKON CBSI3M U TUMNA KPUCTAJUIMUECKOW PEIIETKH, OOMEHHBIM M JOHOPHO-aKIENTOPHBIN
MEXaHHU3MbI 00pa30BaHUsI KOBAJICHTHOW CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHHH: KIACCH(PUIIUPOBATh: HEOPTaHMYECKHE BEIIECTBA IO WX
COCTaBY, XMMUYECKUE PEAKIMH MO Pa3IUYHbIM MpPHU3HAKaM (YHCIy M COCTaBY pearupyrouux
BEIIECTB, TEIIOBOMY J3(PQEKTy peakiuu, H3MEHCHHIO CTEIEeHEH OKHUCIICHUS DJIEMEHTOB,
00paTUMOCTH, Y4YacCTHIO KaTajau3aTropa W APYTHE), CaMOCTOSATEIHLHO BHIOMpPATh OCHOBAaHUS M
KPUTEPUHU JUIA KIACCU(PUKAIIUU U3Y4aeMBbIX BEIIECTB M XUMHUYECKUX PEaKIIMii;

chOpPMUPOBAHHOCTh YMEHHS PaCKphIBaThb CMBICH Mepuoaudeckoro 3akona J[. U.
MenneneeBa ©  JEMOHCTPUPOBATh €r0  CHUCTEMATH3UPYIOIIYIO, OOBSACHHUTEIBHYIO |
MPOTHOCTHYECKYIO () YHKIIHNH;

chOpPMUPOBAHHOCTh YMEHUM: XapaKTEPU30BaTh SJIEKTPOHHOE CTPOCHHE aTOMOB U MOHOB
XUMUYECKUX JJIEMEHTOB TMepBoro—4erBéproro rmnepuonoB Ilepuonumueckoit cucremsr JI.U.
MenpeneeBa, UCMONIb3Ys MOHITUSA «IHEPIETUUYECKUE YPOBHHU», «IHEPreTUUECKUE MOAYPOBHU,
«s-, p-, d-aromHBIE OpOWTANIN», «OCHOBHOE M BO30YXKAEHHOE HSHEPreTHYECKHUE COCTOSHHS
aToMay»; OOBSICHITh 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XHMHYCCKHX D3JIEMCHTOB M HX



coeMHEHU 1o nepuoAam u rpynnam llepuoanueckoii cucremsl [. . Menneneesa, BaleHTHbIE
BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS MX JIEKTPOHHBIX 000JIOUEK;

chOpPMUPOBAHHOCTh YMEHUU: XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE
CBOICTBa BEIIECTB Pa3IMYHBIX KJIACCOB, MOJTBEPXKIATh CYIIECTBOBAHHE T'€HETHYECKON CBS3U
MEXy HEOPTAaHHYECKIUMHU BEIIECTBAMHU C MOMOIIBIO YPABHEHUH COOTBETCTBYIOIUX XUMHUYCCKUAX
peaKIui;

c(hOPMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYNTHOCTh: OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX
peaKkIMil MOCPEICTBOM COCTaBIICHUsSI JIEKTPOHHOTO OanaHca TUX PEeaKlHi; peakiuii HOHHOTO
oOMeHa MyTEM COCTaBJICHHS HX IMOJHBIX M COKPAUIEHHBIX HOHHBIX YypaBHEHUH; peakiuil
TUAPOTIN3a; PeaKIHi KOMIUIEKCOOOpa3oBaHus (Ha MpUMepe TUIPOKCOKOMILIEKCOB ITMHKA U
ATIOMUHHUS);

chOpPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKaHUS XUMHYECKHX
peakuuii ¢ y4€ToM HX DSHEPreTHYECKHMX XapPaKTEPUCTUK, XaApPAKTep H3MEHEHHUS CKOpPOCTHU
XUMHUYECKON peakli B 3aBUCHMOCTH OT Pa3IMYHBIX (PaKTOPOB, a TAKXKE XapaKTEp CMEIICHHS
XUMHUYECKOTO PAaBHOBECHS O/ BIMSIHUEM BHEITHUX Bo3aeiicTBuid (puniui Jle [llarense);

chOpMUPOBAHHOCTh YMEHHS XapaKTePU30BaTh XUMUYECKUE PEAKIIMH, JIeXKAIUe B OCHOBE
MPOMBIIIUICHHOTO TIOJTYYSHHUS] CEPHOM KHUCJIOTBHI, aMMHaka, OOIIMe HaydHbIe MPHUHIIUITHI
XUMHUYECKUX TPOU3BOJCTB; 1IEJIECO00pPa3HOCTh TMPUMEHEHUS HEOPraHWYeCKHX BEIIECTB B
MIPOMBIIIUIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIIEHUS PUCK-TIONH3a;

c(hOPMUPOBAHHOCTh BJIAJICHUS] CUCTEMON 3HAHUI O METOJIaX HAYYHOTO IMO3HAHUS SBICHUI
NpUPOALl — HAOMIOJCHWE, W3MEpEeHHe, MOJACIUPOBAHNE, OKCIIEPUMEHT (pEaIbHBIA W
MBICIICHHBIN), UCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHS MPUMEHSATh 3TH 3HAHUS TPU
IKCIIEPUMEHTAIHLHOM WCCIEAOBAHUN BEIIECTB W JUIsI OOBSCHEHHS XUMHYECKUX SIBICHUI,
MMEIOIINX MECTO B IPUPOJIC, MPAKTHUUECKON JIEATETHHOCTH YEJIOBEKA U B IIOBCETHEBHON KU3HH;

c(hOpMUPOBAHHOCTh YMEHHUS BBISBIISTH B3aUMOCBS3b XUMUYECKUX 3HAHUH C MOHATHSIMH U
MPEJCTaBICHUSIMA JPYTHX €CTECTBEHHO-HAYYHBIX TMPEIAMETOB i 0ojJee OCO3HAHHOIO
TMOHUMaHUS MaTePUATBHOTO €IMHCTBA MUPA;

chOpMUPOBAHHOCTb YMEHUS ITPOBOAUTH PACUETHI: C UCIIOIB30BAHUEM MOHATHI «MaccoBast
JIOJIs1 BEIIECTBA B PAcTBOPE» M «MOJSIPHAST KOHILIEHTPALIMS»; MAacChl BEIIECTBA WK 00bhEMa rasza
10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE MJIM 00BEMY OJTHOTO M3 YYACTBYIOIINX B PEAKIIUU
BEIIECTB; TEIIOBOro 3 (deKTa peakiiy; 3HaueHUsI BOJOPOIHOr0 MOKa3aTelsi pacTBOPOB KUCIIOT
U IIeNouell ¢ M3BECTHOM CTEMEHBI0 IUCCOLMANNU; Macchl (00BEMa, KOMMYECTBA BEIIECTBA)
MPOAYKTA PEAKIMHU, €CIU OJHO U3 MCXOJHBIX BEIIECTB JIaHO B BUJIE PACTBOPA C OINpPEIEIEHHON
MacCOBOHM JIOJIel PacTBOPEHHOT'O BEIIECTBA WM JIaHO B HM30BITKE (MMEET MPHUMECH); IOJU
BBIXOJ1a TPOJYKTA PEAKIIUU; OObEMHBIX OTHOIICHHH ra30B;

c(hOPMUPOBAHHOCTh YMEHUH: CaMOCTOSITEIIEHO TUTAHUPOBATH M TPOBOJUTH XUMUUYCCKUN
SKCIIEPUMEHT (IIPOBEJIEHUE PEeaKIil HOHHOrO 0OMeHa, MOATBEPKICHUE KaUeCTBEHHOT'O COCTaBa
HEOPraHWYECKUX BEIIECTB, ONPENEICHUE CPEIbl PACTBOPOB BELIECTB C MOMOILbI0 MHAUKATOPOB,
W3YYCHHUE BIMSHUSA PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMHYECKOH pEaKIMH, pEIICHUE
IKCIIEPUMEHTAIIBHBIX 3a/a4d 1o TemaMm «Metamib» u «Hemeramib»y) ¢ coOM0IeHneM MpaBul
Oe3ormacHoro oOpailleHusi ¢ BelIecTBaMU M J1a0OpaTOpHBIM 000pyAOBaHUEM, (HOPMYIHPOBATH
[enh HWCCICNOBaHMS, TMPEACTABIATh B pa3iuyHOW (opMe pe3ynbTaThl IKCIIEPUMEHTA,
aHAJM3UPOBATh U OIIEHUBATh WX JIOCTOBEPHOCTD;

chOpMUPOBAHHOCTh YMEHUI: COONIOIATh MPaBHIIa MOIB30BAHUS XUMHUUYECKON MOCYI0N U
1abopaTOpHBIM 000pYIOBAaHUEM, OOPAIEHUS C BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIUSIMHU
10 BBINIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKHX OIBITOB, SKOJOTMYECKH I€JIECO00pa3HOro
MoBeieHUsT B OBITY M TPYIOBOW JEATEIBHOCTH B IENAX COXPaHEHHUS CBOETO 370pPOBbS,
OKpYXarlollled TMPUPOJHON Cpelbl U JOCTHXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATH
OIMACHOCTh TOKCHYECKOTO JCHCTBUSA Ha >KMBBIE OPraHU3MBI OMpPEACTEHHBIX HEOPTaHMUYECKUX
BEIIECTB, TOHUMas cMbIca mmokaszarens [1K;

chOPMUPOBAHHOCTh YMEHHIA: OCYIIECTBISATH IICICHANIPABICHHBI MOUCK XUMHYECKOU
nH(pOpMaIMK B PA3IMYHBIX HMCTOYHWKAX (HaydHas W y4eOHO-HAydHAs JMTEpaTypa, CpeiacTBa



MaccoBoi wuH(poOpManuu, VHTEpHET W Ipyrue), KPUTHUYCCKA aHAIM3UPOBATH XHUMHUYECKYIO
nH(pOpMaIMio, TiepepadaTeiBaTh €€ U MCIOIb30BaTh B COOTBETCTBUM C MOCTABJICHHOW y4eOHOU
3a7auen.
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KoaunuecTBo 4acos

Ne HaunmeHnoBaHue pa3ieioB U TeM NPOrpaMMbl Kontpoabubie | I[IpakTHueckue JUICKTPOHHEIC (H(PPOBLIC)
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Paznen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XMMUM
1.1 [Ipenmer opranmyeckoi XumMuu. Teopust CTpoeHUs 3 bubnmnoreka [1OK https://m.edsoo.ru
opranudeckux coenunenuii A. M. byrneposa bubnuoreka POII https://resh.edu.ru
Htoro mo pazaeny 8
Pa3ngen 2. YriieBoaopoasbl
71 [IpenenvHble YTII€BOAOPOABI — AJTKAHBI, 5 bu6mmoreka I{OK https://m.edsoo.ru
UKJIOAIKAHBI bub6nunorexa POIII https://resh.edu.ru
29 HenpenenbHbie yriieBOAOPO/Ibl: ATKEHBI, aJTKaAUECHBI, 14 1 bu6mmoreka I{OK https://m.edsoo.ru
AJIKUHBI bu6nuoreka POIII https://resh.edu.ru
23 ApomaTudeckue yrieBoaopoabl (apeHbl) 8 Butmiorexa LIOK hitps:/m.edsoo.ru
bubmmnoreka POIII https://resh.edu.ru
24 [IpupoaHble HCTOYHUKH YTIIEBOJIOPOJOB U UX 4 bubnuoreka LIOK https://m.edsoo.ru
nepepadoTKa bub6mmoreka POIII https://resh.edu.ru
25 T ATOTeHIPOMBBONHKIE YIICBOIOPOIOR 4 1 bubnmoreka [{OK https://m.edsoo.ru
bubnuorexka PO https://resh.edu.ru
Wroro no pazneny 35
Pa3nen 3. Kucjaopoacoaep:xaiiue opraHnyeckue coeTuHEHN s
3.1 | Crmprut. denon n || BuGmorexa POIL nipsesheeduny
39 KapOoHunbHbIE COeTMHEHUS: aTbACTHIBI M KETOHBI. 71 1 bu6mmoreka I{OK https://m.edsoo.ru
Kap6ounossie kuciothl. CrioxkHbie 3¢upbl. Kupbl bubnmnoreka POIII https://resh.edu.ru
33 | Venesoms 9 ! BiGmiorers POLL hipsdiresh.edury
HTroro no pazaeny 41
Pasznen 4. A3oTcoaeprkaiye OpranHnyecKkue coeinHeHus
4.1 AmuHBl. AMHHOKHCIOTEL. benkn 12 1 2 bubmnoreka I1OK https://m.edsoo.ru




Bubmmnorexa POIII https://resh.edu.ru

HToro no pazaeny 12
Pa3zneu S. BbicokoMoJIeKYJISIPHbIE COeIMHECHUS
5.1 BbicokOMOIIEKYIISIpHBIE COEAUHEHNUS 6 Bubmiorexa [TOK hitps:/m.edsoo.nu
bubnuoreka POII https://resh.edu.ru
HToro 1o pasaeny 6
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KIIACC

Koaun4yecTBo 4acoB

Ne H a K DJIeKTpOHHbIE (LM (ppPOBbBIE)
u/n anMeHOBaHMe Pa3/iejioB U TeM MPOrpaMMbl Beero OHTPOJIbHbIE IIpakTH4eckue 06PA30BATETLHBIE PECYPCBI
padoThl padoThbl
Pa3nen 1. TeopeTnueckne 0CHOBbI XHMHH
L1 | Hepnomieceen cnerenma numtsccsm nemenos | 9 Bumuorexa LIOK hitps://m.edsoo.u
' CpUOMITT ’ bubmuoreka POIII https://resh.edu.ru
. Menaeneena
bubmuoreka I{OK https://m.edsoo.ru
1.2 Crpoenue BemecTsa. MHOroodpa3ue BEIIeCcTB 11 1 Bu6mmorexa PILL https /resh.edu.ru
Bu6nuorexa L{OK https://m.edsoo.ru
1.3 XHMUYECKHE peaKiin 19 ! 3 bubmmorexa POIII https://resh.edu.ru
HToro mmo pazaeny 39
Pasnen 2. Heoprannmueckasi Xumusi
bubnuoreka I{OK https://m.edsoo.ru
2.1 Hemerasbr 31 ! 3 Bubnuorexa POIII https://resh.edu.ru
bubmuoreka I{OK https://m.edsoo.ru
2.2 Merajuisi 23 ! 2 bubmuoreka POIII https://resh.edu.ru
HTtoro mo pazaeny 54
Pa3zgen 3. XuMus u ;KU3Hb
31 MeTo vV — 9 bu6mmoreka [{OK https://m.edsoo.ru
) TO/IRT TIO3HAHH ) bubnuoreka POIII https://resh.edu.ru
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8




INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KOJII1ecTEO 1COR DJ1eKTPOHHBbIE HU(PPOBBbIE 00pPa3oBaTe/IbHbIE PECYPChI
Ne Tema ypoka
n/m KonTtpoibHbIe IIpakTHyeckue
Bcero
padoTbI padoThI

[pezentanus (MHO®OYPOK): https://infourok.ru/prezentaciya-
predmet-organicheskoj-himii-10-klass-4554865.html
VYpok (Ludposas 6ubauoreka): https://app.onlineschool-1.ru/10-

[Ipenmer u 3HaueHue klass/himiya/predmet-organicheskoj-himiil/article

OpraHUYeCKON XUMHUH, Buneoypok: http://school-collection.edu.ru/

MIPE/ICTaBIICHUE O 1 VYpoxk (Axknacc): https://www.yaklass.ru/p/himija/10-klass/osnovy-

MHOT000pazuu organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-

OpPTaHUYECKUX khimicheskogo-stroeniia-organiches -6447217

COCTMHEHH I Buneoypok (Matepypok): https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-
veschestv-v-zhizni-cheloveka
Ypoxk (POILI):https://resh.edu.ru/subject/lesson/6149/
[IpesenTanus: https://infourok.ru/prezentaciya-po-himii-stroenie-

DIIEKTPOHHOE CTPOCHUE atoma-ugleroda-klass-271196.html

aToma yrieponaa VYpok (AKnacc): https://www.yaklass.ru/p/himija/10-klass/osnovy-

(ocHOBHOE U organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-

BO30YXJIEHHOE 1 orbitali-elektronnaia-konfiguratciia- -6447220/re-4a9b0f74-e44d-

COCTOSIHHSI). 45aa-9acd-e0ea46dac163

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

BO3MOXKHOCTH aTOMa Bugneoypox (MHTEPYPOK):

yriepoua https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/elektronnoe-stroenie-atoma-ugleroda

XuMuueckas CBs3b B Buneoypox (MHTEPYPOK):

OpPraHUYECKUX 1 https://interneturok.ru/lesson/chemistry/10-

COEIMHEHUSAX. klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-soedineniyah

MexaHu3MbI [Ipesenranus MHP®OYPOK):https://infourok.ru/prezentaciya-po-




o0pa3zoBaHHs
KOBQJICHTHOU CBSI3H,
CIocoObI pazphiBa
CBs3EH

himii-elektronnaya-priroda-himicheskih-svyazey-v-organicheskih-
soedineniyah-3998996.html

Buneoypok: http://school-collection.edu.ru/
(AKmacc):https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-
soedineniiakh-6482959

Teopust ctpoeHus
OpraHUYeCKUX
coenuHenuit A. M.
byrnepona.

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

Buneoypok (MuTepypok):https://interneturok.ru/book/chemistry/10-
klass/organicheskaya-himiya-10-klass-rudzitis-g-e#

Vpoxk (Aknacc): https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-
orbitali-elektronnaia-konfiguratciia- -6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-
khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-
stroeniia-organiches -6447217

Ypoxk (Lludposas 6ubnmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/osnovnye-polozheniya-teorii-himi/article
[Tpesentanus (MHDPOYPOK): https://infourok.ru/teoriya-stroeniya-
organicheskih-soedineniy-umk-rudzitis-1651623.html

Buaer nzomepuu:
CTPYKTypHasi,
MPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3P PEKTHI
B MOJIEKYJIax
OpTraHUYECKUX
COE€IUHEHMH.

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

Vpok (AKnacce): https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/izomeriia-izomery-6490525
[Tpesentanus (MHDPOYPOK): https://infourok.ru/prezentaciya-po-
himii-na-temu-izomeriya-klass-1959959.html

Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/izomeriya-vidy-izomerii-strukturnaya-izomeriya-
geometricheskaya-opticheskaya

IIpencrasnenue o
KJaccu(uKaIuy u
CHUCTEMaTHUYECKas
HOMEHKJIaTypa
(IUPAC) oprannueckux
BEILIECTB

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

Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy

VYpok (AKmacce): https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-




veshchestv-6447504
[Ipesenrauus (MHOOYPOK):https://infourok.ru/prezentaciya-k-
uroku-klassifikaciya-organicheskih-soedineniy-497334.html

https://infourok.ru/prezentaciva-nomenklatura-organicheskih-
soedinenij-5322147.html

Bugeoypok: http://school-collection.edu.ru/
Ypok(SAKiacce):https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-
reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-

, Ejafggg‘;“aum 15397825f6cd | |
P —— [Ipesentamus (MHDOOYPOK): https://infourok.ru/oporniy-konspekt-
’ po-organicheskoy-himii-klassifikaciya-himicheskih-reakciy-v-
organicheskoy-himii-3380651.html
https://infourok.ru/prezentaciya po_teme klassifikaciya himicheskih
reakciy v_organicheskoy himii-285796.htm
Cucremaruzanus u Bnneoypox (MHTEPYPOK): .
3 0GOGIEH e 3HARMI 10 https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-
TeMe . - ;
organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
AJTKaHBI: Buneoypok: http://school-collection.edu.ru/
TOMOJIOTUYECKUN PSJI, Bugneoypox (MHTEPYPOK):
obmas popmyna, https://interneturok.ru/lesson/chemistry/10-klass/predelnye-
9 HOMEHKJIaTypa U uglevodorody/alkany-stroenie-molekul-nomenklatura-fizicheskie-
H30MepHUs, svoystva
3JIEKTPOHHOE U VYpok (Lugpposas 6ubnuoreka):https://app.onlineschool-1.ru/10-
IPOCTPAHCTBEHHOE klass/himiya/predelnye-uglevodorody-alka/article
CTPOCHHE MOJICKYJI Ypoxk (POIII):https://resh.edu.ru/subject/lesson/6151/
Buneoypok: http://school-collection.edu.ru/
PU3HIECKIE 1 Ypok(SAKmacce):https://www.yaklass.ru/p/himija/10-
. klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
10 XMMHYECKUE CBOMCTBA

aJIKaHOB

https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-
primenenie-6890485




[Tpesentanus (MHDPOYPOK): https://infourok.ru/prezentaciya-po-
himii-na-temu-alkani-klass-1043265.html

Vpok (LHudposas 6udauoreka):https://app.onlineschool-1.ru/10-
klass/himiya/predelnye-uglevodorody-alka/article

VYpok (POII):https://resh.edu.ru/subject/lesson/6151/

Haxoxnenue ainkaHoB B
npupoze. CriocoObl

Bugeoypok: http://school-collection.edu.ru/
[IpesenTanus: https://ppt-online.org/445176

11 e — VYpoxk (LHudposas 6udauoreka):https://app.onlineschool-1.ru/10-

HPHMCHCHUE ANKAHOB klass/himiya/predelnye-uglevodorody-alka/article
) Ypok (POII):https://resh.edu.ru/subject/lesson/6151/

[ukoankaHsl: o0mas
dbopmymna, Buneoypok: http://school-collection.edu.ru/
HOMEHKJIaTypa U Bugneoypox (MHTEPYPOK):

12 H30Mepusl, https://interneturok.ru/lesson/chemistry/10-klass/predelnye-
0COOCHHOCTH CTPOCHUS uglevodorody/tsikloalkany-osobennosti-malyh-tsiklov
1 XUMHUYECKUX CBOWCTB, [Ipesenramus (MHDOYPOK): https://infourok.ru/prezentaciya-po-
CIOCOOBI MOTYYEHHS U himii-na-temu-cikloalkani-klass-2250393.html
IPUMEHEHHE
Pemenue pacu€rupix
3a/1a4 Ha OIpeJICIICHHE
MOJIEKYJISIPH O [Ipesentanus (MHDPOYPOK): https://infourok.ru/prezentaciya-vyvod-
bopmymbl molekulyarnoj-formuly-organicheskogo-veshestva-po-ego-plotnosti-
OpraHUYeCcKOro massovym-dolyam-ili-produktam-sgoraniya-6199752.html

13 BEIIECTBA [10 MACCOBBIM Buneoypok: http://school-collection.edu.ru/
JIOJISIM aTOMOB Buneoypox (MHTEPYPOK):
3JIEMEHTOB, BXOISAIINX https://interneturok.ru/lesson/chemistry/10-
B €r'0 COCTaB. klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-
CucreMaTuzanus u organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
0000IIeHIEe 3HAHH 110
TeMe
AJKEHBI: Buneoypok:http://school-collection.edu.ru/

14 TOMOJIOTHYECKUN PS]I, Ypox(AKIJTACC):https://www.yaklass.ru/p/himija/10-

obmas hopmyia,

klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889




HOMEHKJIATypa,
AJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYIL.
CrpykTypHas u nuc-
TpaHC-U30MepuUs
QJIKEHOB

Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-
uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-
svoystva

[Ipesenrauus (MHOOYPOK):https://infourok.ru/prezentaciya-po-
himii-alkeny-10-klass-5028230.html

VYpoxk (Ludposas 6udaunoreka):https://app.onlineschool-1.ru/10-
klass/himiya/nepredelnye-uglevodorody-alk/article

Ypox (POIII):https://resh.edu.ru/subject/lesson/5412/

duznueckue u
XUMHUYECKHUE CBOMCTBA

Vpok (AKmnacc):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-
svoistva-6892975

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

15 astkenoB, TIpaBiIo HpeseHTauHﬂ (MH®OYPOK):https://infourok.ru/prezentaciya-po-
MapKOBI.{I/IKOBa himii-alkeny-10-klass-5028230.html
Ypoxk (Lludposas 6ubamoreka):https://app.onlineschool-1.ru/10-
klass/himiya/nepredelnye-uglevodorody-alk/article
Ypok (POII):https://resh.edu.ru/subject/lesson/5412/
Vpok (AKmnacce):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
Buneoypok: http://school-collection.edu.ru/
16 Crioco0blI ToNTy4eHus U [Ipesenranus (MHDOYPOK):https://infourok.ru/prezentaciya-po-
MPUMEHEHNE aJIKEHOB himii-alkeny-10-klass-5028230.html
Ypoxk (Lludposas 6ubamoreka):https://app.onlineschool-1.ru/10-
klass/himiya/nepredelnye-uglevodorody-alk/article
VYpok (POII):https://resh.edu.ru/subject/lesson/5412/
EF?K;ZIITIE;I;M pabora [Tpesentanus (MHDPOYPOK): https://infourok.ru/prezentaciya-na-
17 "ﬁonyquHe — temu-poluchenie-etilena-i-opiti-s-nim-klass-257772.html
N Buneoypok: http://school-collection.edu.ru/
W3YYCHHUE €r0 CBOWCTB
Pemienue pacuétHbix Vpok (Axknacc):https://www.yaklass.ru/p/himija/10-klass/reshenie-
18 3a/1a4 Ha OIpeJIeTICHUE raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-

MOJICKYJISIPHOU

produktam-sgoraniia-6874542




bopmybl

https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-

OpraHU4eCKOro zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-
BEIIIECTBA massovoi-dole-khimicheskogo- -6874541
[Tpesentanuss(MHD®OYPOK):https://infourok.ru/konspekt-uroka-po-
himii-na-temu-reshenie-zadach-na-vivod-formuli-organicheskogo-
veschestva-klass-3946056.html
Buneoypok: http://school-collection.edu.ru/
Vpoxk (AKmacce): https://www.yaklass.ru/p/himija/10-
AJKaueHbl: klass/uglevodorody-6579439/alkadieny-6899278
COIPSKEHHBIE, Buneoypox (MHTEPYPOK):
U30JINPOBAHHBIE, https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-
19 KYMYJIUDOBaHHBIE. uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-
OcobenHoctu sopryazhennyh-alkadienov
3JIEKTPOHHOTO [Mpesentanus (MHDOYPOK)https://infourok.ru/prezentaciya-po-
CTPOCHUS himii-na-temu-alkadieny-10-klass-4636620.html
Ypoxk (Lludposas 6ubamoreka):https://app.onlineschool-1.ru/10-
klass/himiya/alkadieny-kauchukil/article
Buneoypok: http://school-collection.edu.ru/
Ypoxk(AKnacce):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkadieny-6899278
Bugeoypok (MHTEPYPOK):
N UMIeCKIe CBOHCTE https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-
20 B uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-
COMPSHKEHHBIX TUECHOB .
sopryazhennyh-alkadienov
[pezenTanus (MHO®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-alkadieny-10-klass-4636620.html
Ypoxk (Lludposas 6ubamnoreka):https://app.onlineschool-1.ru/10-
klass/himiya/alkadieny-kauchukil/article
Ypok(AKiacce):https://www.yaklass.ru/p/himija/10-
CHocoBE! monydeHns u klass/uglevodorody-6579439/alkadieny-6899278
71 HpHMeHeHHE [Tpesentanus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-alkadieny-10-klass-4636620.html
AIKaIMEHOB

VYpok (LHudposas 6udbauoreka):https://app.onlineschool-1.ru/10-
klass/himiya/alkadieny-kauchukil/article




22

AJKUHBL:
TOMOJIOTUYECKUH P,
obmas popmyna,
HOMEHKJIATypa,
AJIEKTPOHHOE U
POCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYII,
¢buznyeckue cBONCTBA

Bugeoypok: http://school-collection.edu.ru/
Ypok(AKnacce):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-
uglevodorody/alkiny-stroenie-nomenklatura-izomeriya-fizicheskie-
svoystva-poluchenie

[Ipesenrauus (MHOOYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-alkini-klass-1243319.html

VYpoxk (Lludposas 6udauoreka):https://app.onlineschool-1.ru/10-
klass/himiya/alkiny/article

23

XUMHUYECKHUE CBOICTBA
AITKUHOB

Bugeoypok: http://school-collection.edu.ru/
Ypok(AKnacce):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-
6899279

Bugeoypok (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-
uglevodorody/alkiny-himicheskie-svoystva-i-primenenie
[pezenTanus (MHO®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-alkini-klass-1243319.html

VYpok (Lludposas 6udauoreka):https://app.onlineschool-1.ru/10-
klass/himiya/alkiny/article

24

KauecTBeHHbIE
peaKuuu Ha TPOHHYIO
CBSI3b

Vpok (Ludposas 6ubauoreka): https://app.onlineschool-1.ru/10-
klass/himiya/kachestvennye-reakcii-organiches/article

Buneoypok: http://school-collection.edu.ru/
Ypok(SAKmacce):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-
6899279

25

CriocoObI oy4eHust u
IIPUMEHEHNE AIKUHOB

Buneoypok: http://school-collection.edu.ru/
Ypoxk(SAKmacce):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-
6899279

VYpok (LHudposas 6udbauoreka):https://app.onlineschool-1.ru/10-
klass/himiya/alkiny/article




Penrenue 3amau:

Buneoypox (MHTEPYPOK):

26 pacy€Thl 110 YPaBHEHUIO https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-
XMUMHYECKON peaKkiiu uglevodorody/reshenie-zadach-po-teme-nepredelnye-uglevodorody
27 Sggggﬁiﬁ?:ﬁ:ﬁp& o Pemry EFS:https://ege.sdamgia.rq/
Tene Buneoypok: http://school-collection.edu.ru/
Apens: Buneoypok: http://school—collection.edu.ru/ )
FOMOJIO'FI/I‘-IGCKI/II‘/’I psn Ypok(SdKiacc) :https://Www.vaklass.ru/p/hlmlla/ 10- .
oBitas dopmya ’ klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-6912879
HOMCHKITATYa. ’ anxeoypox (MHTEPYPOK): _ ' '
8 ICKTPOHEOS 1 https://interneturok.ru/lesson/chemistry/10-klass/aromaticheskie-
uglevodorody/areny-nomenklatura-izomeriya-poluchenie-i-fizicheskie-
MIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYIT Srorsiv ) ] .
GeH30Ta 1 ToNyoNa, HX Ypok (‘LII/I‘(i)pOBaSI 6I/I.6J'II/IOT.CI(3.).httDS.//aDD.O'I’lllI’leS.ChOOI—1.I'u/ 10-
(usiCCKHIe CBoﬁCT’Ba klass/himiya/aromaticheskie-uglevodorody-ill/article
VYpox (POIII):https://resh.edu.ru/subject/lesson/4775/
Buneoypok: http://school-collection.edu.ru/
Ypoxk(AKiacce):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-
XUMHYECKUE CBOMCTBA 6912830
29 aApEHOB: PEaKLUU BHHeO}.’pOK (MHTEPYPOK): . . .
I — https://interneturok.ru/lesson/chemistry/10-klass/aromaticheskie-
uglevodorody/aromaticheskie-uglevodorody-himicheskie-svoystva
VYpok (LHudposas 6udbaunoreka):https://app.onlineschool-1.ru/10-
klass/himiya/aromaticheskie-uglevodorody-ill/article
Vpok (POII):https://resh.edu.ru/subject/lesson/4775/
Buneoypok:http://school-collection.edu.ru/
XUMHYECKHE CBOMCTBA VYpok (AKmnacc):https://www.yaklass.ru/p/himija/10-
apEHOB: PEAKIUU klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-
30 MPUCOETUHEHUS], 6912880

OKHCJIEHHE TOMOJIOTOB
Oen3omna

Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/aromaticheskie-
uglevodorody/aromaticheskie-uglevodorody-himicheskie-




svoystvaYpok
Ypoxk (Lludposas 6ubamoreka):https://app.onlineschool-1.ru/10-

klass/himiya/aromaticheskie-uglevodorody-ill/article

OcobenHoctu Buneoypok: http://school-collection.edu.ru/
31 XUMHUYECKUX CBOMCTB VYpok (Hudposas 6udbaunoreka):https://app.onlineschool-1.ru/10-
CTHUpOJIA klass/himiya/aromaticheskie-uglevodorody-ill/article
Pemienue pac4€THbIX
3a/1a4 Ha OIpeJIeICHHE
32 MOIIEKYIHIPHOU Buneoypok: http://school-collection.edu.ru/
dhopMyITBI
OpraHuYeCcKOro
BEILIECTBA
Bugeoypok: http://school-collection.edu.ru/
33 CrocoObl ONTy4eHus U Ypoxk (Lludposas 6udbamoreka):https://app.onlineschool-1.ru/10-
MIpUMEHEHNE apeHOB klass/himiya/aromaticheskie-uglevodorody-ill/article
Ypok (POIII):https://resh.edu.ru/subject/lesson/4775/
[Tpesentanus (MHDPOYPOK):https://infourok.ru/prezentaciya-
I'enernueckas cBs3b geneticheskaya-svyaz-mezhdu-klassami-organicheskih-veschestv-
34 MEXKy pa3IuyHbIMU 1540148.html
KJIacCaMu Buneoypok: http://school-collection.edu.ru/
YTJI€BOZ0PO/IOB Ypoxk (Lludposas 6ubamoreka):https://app.onlineschool-1.ru/10-
klass/himiya/geneticheskaya-svyaz-mezhdu-klass6/article
Pacuérel mo
YPABHCHILIM . Vpoxk (SIKnacc):https://www.yaklass.ru/p/himija/10-
35 XHMHHCCIX PEAKIUTH. klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-
CucremaTtuszanus u
N uglevodorody-6892051
000011IeHEe 3HAaHUH 110
TeMe
[Ipesenramus (MHDOYPOK):https://infourok.ru/prezentaciya-po-
[Ipuponanslii ras. himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html
36 [TonytHbie HeTIHBIE Buneoypok: http://school-collection.edu.ru/

T'a3bl.

VYpok (LHudposas 6udbauoreka):https://app.onlineschool-1.ru/10-
klass/himiya/prirodnyj-gazl/article




VYpok (POII):https://resh.edu.ru/subject/lesson/6148/

KameHnHbIi1 yrons u

[pezentanus (MH®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html
Buneoypok: http://school-collection.edu.ru/

37 1P OHng brero VYpok (Hudposas 6udbaunoreka):https://app.onlineschool-1.ru/10-
1epepaboTH klass/himiya/kamennyj-ugol-i-ego-pererabot/article
Vpok (POIII):https://resh.edu.ru/subject/lesson/6148/
[pezentanus (MHO®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html
Hedtp 1 criocobs! e€ Buneoypok: http://school-collection.edu.ru/
nepepaboTKu. Ypoxk (AKnacc):https://www.yaklass.ru/p/himija/10-
38 [Ipumenenue klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-
MPOAYKTOB okruzhaiushchei-sredy-6899731
nepepaboTku HePTH. Ypok (Lludposas 6ubanoreka):https://app.onlineschool-1.ru/10-
klass/himiya/neft-i-sposoby-eyo-pererabotkil/article
VYpox (POIII):https://resh.edu.ru/subject/lesson/6148/
T'enerieckas caaze Buneoypok: http://school-collection.edu.ru/
39 ZJ?:::I(Z 1\%[) I/?SHWIHHMH VYpok (Ludposas 6udauoreka):https://app.onlineschool-1.ru/10-
klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
YTJIEBOJIOPOJIOB
lNanorenonpou3sBoaHble Buneoypok: http://school-collection.edu.ru/
YTIIEBOJOPO/IOB: https://youtu.be/kKUbebihjhO
40 3JIEKTPOHHOE CTPOCHUE; https://youtu.be/dNoxefooPwI
peaKIuu 3aMeLIECHUs [Ipesentanus (MHO®OYPOK):https://infourok.ru/prezentaciya-
rajoreHa. galogenproizvodnye-uv-10-k1-5218206.html
JlelicTBue mieno4deii Ha
TaJIOreHITPOU3BO/THBIC.
41 Bs3aumogeiictBue Buneoypok: http://school-collection.edu.ru/
JIUTaJIOTeHATKAHOB C
MarHueM U ITHHKOM
CucremaTuzanus u Buneoypok: http://school-collection.edu.ru/
42 000011IeHrEe 3HAHUH T10 [Ipesenranus (MHDOYPOK): https://infourok.ru/prezentaciya-po-

pasneny

himii-obobschenie-znaniy-po-teme-uglevodorodi-447951.html




"VYraneBogoponasr"

KontponbHas pabora

43 10 TEME
"YraeBoaopossr"
[pezentanus (MHO®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-spirtiklass-298155.html
[Ipenenbubie Buneoypok: http://school-collection.edu.ru/
OJIHOATOMHBIE CIIUPTHI: Ypoxk (AKnacc):https://www.yaklass.ru/p/himija/10-klass/spirty-
TOMOJIOTMUYECKUH PsiL, fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-
obmas hopmyna, 6569756
44 CTPOEHHE MOJIEKYII, Buneoypox (MHTEPYPOK):
u3omepus, https://interneturok.ru/lesson/chemistry/10-klass/spirty/spirty-
HOMEHKJIATypa, klassifikatsiya-spirtov-predelnye-odnoatomnye-spirty-stroenie-i-
KJ1accu(UKaIus, nomenklatura
duzHYeCcCKue CBONCTBA Ypoxk (Lludposas 6udbamoreka):https://app.onlineschool-1.ru/10-
klass/himiya/odnoatomnye-spirty/article
Ypoxk (POIII):https://resh.edu.ru/subject/lesson/4769/
Buneoypok: http://school-collection.edu.ru/
Ypok(AKnacce):https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-
6580873 /svoistva-poluchenie-i-primenenie-nasyshchennykh-
odnoatomnykh-spirtov-6579666
Buneoypox (MHTEPYPOK):
. https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-
XUMHUYECKHE CBOMCTRA . ) ;
45 S—— svovst\_la—splrtov—1—k1slotnost—sp1rtqv ' . _
ONHORTOMHEIX CLINDTOB https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-
svoystva-spirtov-2-nukleofilnoe-zameschenie-v-spirtah
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-
svoystva-spirtov-3-okislenie-spirtov
Ypoxk (Lludposas 6ubamoreka):https://app.onlineschool-1.ru/10-
klass/himiya/odnoatomnye-spirty/article
Ypoxk (POIII):https://resh.edu.ru/subject/lesson/4769/
16 CriocoObI ToNy4eHus U Vpoxk (AKmacce):https://www.yaklass.ru/p/himija/10-klass/spirty-

INPUMCHCHUC

fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-




OIHOATOMHBIX CITMPTOB.

odnoatomnykh-spirtov-6579666

Ypok (Lludposas 6ubnmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/odnoatomnye-spirty/article

Ypoxk (POIII):https://resh.edu.ru/subject/lesson/4769/

[TpocTsie a¢ups:
HOMEHKJIaTypa U

[Tpesentanms (MHDPOYPOK):https://infourok.ru/avtor-goncharov-t-
prezentaciya-po-himii-prostie-efiri-klass-2841335.html

4 U30Mepus, ; ;
7 0COBEHHOCTH an[eoypox. http://school- o
collection.edu.ru/Ypok(®POKCDOP/):https://fox ford.ru/wiki/himiya/p
(UBUYECKUX H . .
N rostye-efiry-epoksidy
XUMHYECKUX CBOHCTB
[pezentanus (MHO®OYPOK):https://infourok.ru/prezentaciya-po-
MHoroaromMHsbie himii-klass-po-teme-mnogoatomnie-spirti-3539968.html
CITUPTHI: Buneoypok: http://school-collection.edu.ru/
48 STUJICHTJIMKOJb 1 Buneoypox (MHTEPYPOK):
TJIUIEPUH, UX https://interneturok.ru/lesson/chemistry/10-klass/spirty/osobennosti-
buznueckue u himicheskih-svoystv-mnogoatomnyh-spirtov-i-fenolov
XUMUYECKHE CBOWCTBA. Ypok (Lludposas 6ubanoreka):https://app.onlineschool-1.ru/10-
klass/himiya/mnogoatomnye-spirty/article
[Ipezentanus (MHO®OYPOK): https://infourok.ru/prezentaciya-po-
T —— himii-klass-po-teme-mnogoatomnie-spirti-3539968.html
Bugneoypox (MHTEPYPOK):
49 iiifggf:nﬁmx https://interneturok.ru/lesson/chemistry/10-klass/spirty/poluchenie-i-
CIIPTOB primenenie-spirtov
' VYpok (LHudposas 6udbaunoreka):https://app.onlineschool-1.ru/10-
klass/himiya/mnogoatomnye-spirty/article
[Ipesentanms: https://infourok.ru/prezentaciya-po-himii-fenoli-klass-
®eHo: cTpoeHuE 1535601.html
50 MOJIEKYJIbI, (pr3mueckue Buneoypok: http://school-collection.edu.ru/
cBoiicTBa. TOKCHYHOCTD Vpok (LHudposas 6udaunoreka):https://app.onlineschool-1.1u/10-
¢denona klass/himiya/fenol/article
VYpok (POII):https://resh.edu.ru/subject/lesson/5727/
51 XUMHUYECKHE CBOMCTBA Bugeoypok: http://school-collection.edu.ru/

denona

Ypok (Lludposas oudanoreka):https://app.onlineschool-1.ru/10-




klass/himiya/fenol/article

Cnioco0OsI onyueHus u

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

52 VYpok (L{udpposas dubnuoreka):https://app.onlineschool-1.ru/10-
MPHMEHEHHE (eHoa klass/himiya/fenol/article
[IpakTuueckas pabota
Ne 2. Pemenne Pemry EI'D:https://ege.sdamgia.ru/
53 SKCIEPUMEHTAIBHBIX ;
Bugeoypok: http://school-collection.edu.ru/
3aJa4 I10 TeMe
"CrupThl U heHoIb"
CHCTeMaTH3AINS 1 Buneoypok: http://school-collection.edu.ru/
N [Ipesentanus (MHDOOYPOK):https://infourok.ru/obobschenie-i-
54 0000111eHNE 3HAHUH 110 ) . ) T 5 ;
TeMe 51stematlzac1va—zpanlv—p0—teme—§p1rt1—1—f§n011—s—el§:meptam1—
laboratorno-prakticheskoy-raboti-cherez-informacionnie-1648131.html
[Tpesentanus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-
himii-aldegidi-i-ketoni-klass-1535664.html
T —— Bnneoypox:http://school-collection.edu.m{ ) '
SIICKTPOHHOE CTPOCHHE Ypok(AKmacce):https :{/www.vaklass .ru/p/hl'mug/ 10-klass/aldegidy-
T — ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
55 TOMOJIOTUYECKUE PSbI ’ Bnneoyp ox (MHTEPYPOK): . .
obImas dopmysa i https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-
? soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-
M30Mepus U ; -
HOMCHKITATYPa izomeriya-nomenklatura .
Vpok (LHudposas 6udaunoreka):https://app.onlineschool-1.1u/10-
klass/himiya/aldegidy-i-ketony1/article
VYpox (POIII):https://resh.edu.ru/subject/lesson/4776/
Buneoypok:http://school-collection.edu.ru/
Buneoypox (MHTEPYPOK):
Anpneruasl 1 KETOHBL: https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-
56 ¢du3nueckue cBOiCTBA; soedineniya-karbonovye-kisloty/himicheskie-svoystva-aldegidov-i-

peaknuu
IPUCOCIMHEHUS

ketonov

VYpok (Ludposas 6ubdauoreka):https://app.onlineschool-1.1u/10-
klass/himiya/aldegidy-i-ketony1/article

VYpox (POIII):https://resh.edu.ru/subject/lesson/4776/




Peakiuuu oxuciieHus u

Buneoypok:http://school-collection.edu.ru/
Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-

57 Ka9CCTBCHHBIC pCakilil soedineniya-karbonovye-kisloty/himicheskie-svoystva-aldegidov-i-
QNbJIETHJIOB ¥ KETOHOB
ketonov
Ypoxk (POIII):https://resh.edu.ru/subject/lesson/4776/
[pezenTanusa(MHO®OYPOK): https://infourok.ru/prezentaciya-po-
53 Crioco0bI ToNTy4eHust himii-aldegidi-i-ketoni-klass-1535664.html
aIbIETUI0B U KETOHOB Bugeoypok: http://school-collection.edu.ru/
Ypok(POIII):https://resh.edu.ru/subject/lesson/4776/
[pezentanus (MHO®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-karbonovie-kisloti-klass-2203040.html
Buneoypok:http://school-collection.edu.ru/
Ypok(AKnace):https://www.yaklass.ru/p/himija/10-klass/aldegidy-
ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-
OHOOCHOBHBIE karboksilnaia-gruppa-6795067
npeaeIbHbIe Buneoypox (MHTEPYPOK):
59 KapOOHOBBIE KHCIIOTHI, https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-
0COOEHHOCTH CTPOCHUS soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-
UX MOJIEKYJ izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-
soedineniya-karbonovye-kisloty/karbonovye-kisloty-stroenie-
fizicheskie-svoystva-nomenklatura
Ypoxk (Lludposas 6ubamoreka):https://app.onlineschool-1.ru/10-
klass/himiya/karbonovye-kisloty/article
N3omepus u Vpok (AKmnacc):https://www.yaklass.ru/p/himija/10-klass/aldegidy-
HOMEHKJIaTypa ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-
60 KapOOHOBBIX KHCIIOT, karboksilnaia-gruppa-6795067/re-72dfe742-32b8-4321-92b2-
ux (pusznyeckue 6328864526
CBOMCTBA Buneoypok:http://school-collection.edu.ru/
XUMHYECKHE CBOMCTBA VYpok (AKnacc):https://www.yaklass.ru/p/himija/10-klass/aldegidy-
61 MpeaeTbHBIX ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-

OJHOOCHOBHBIX

primenenie-nasyshchennykh-odnoosnovnykh-karbonovy -6777549




Ka]f)6OHOBBIX KHCJIOT

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

OcoOEeHHOCTH CBOICTB
MYPaBbHHOMN KHCIIOTBI.

Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-
soedineniya-karbonovye-kisloty/muravinaya-uksusnaya-schavelevaya-
i-zhirnye-kisloty-osobennosti-svoystv

[Tpesentanus (MHDPOYPOK):https://infourok.ru/prezentaciya-na-

62 MuorooGpasue temu-karbonovye-kisloty-muravinaya-kislota-4545399.html

KapOOHOBBIX KHUCIIOT Buneoypoxk:http://school-collection.edu.ru/
Ypok(AKnace):https://www.yaklass.ru/p/himija/9-klass/organicheskie-
veshchestva-102302/karbonovye-kisloty-122869/re-672fbce2-fb05-
444a-83d3-c750a335dad1

Oco0eHHOCTH CBOWCTB:

HETPEICITbHBIX U

apoOMaTHYECKHX

kap 6020BHX’ [IpezenTtanus (MH®OYPOK):https://infourok.ru/prezentaciya-vysshie-

63 fI/I/IIKap OHOBB%X’ karbonovye-kisloty-10-klass-5542540.html
ADOKCHKAPOOHOBBIX Buneoypok:http://school-collection.edu.ru/

KHCJIOT.

[IpencraBurenu

BBICIIUX KapOOHOBBIX

KHCJIOT
[pezentanus (MHO®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-proizvodnye-karbonovyh-kislot-4034646.html

[Tonsarue o Buaeoypoxk:https://youtu.be/IDPWDIJQdUw

64 MIPOU3BOIHBIX Buneoypox (MHTEPYPOK):

KapOOHOBBIX KHCIIOT https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-
soedineniya-karbonovye-kisloty/proizvodnye-karbonovyh-kislot-
slozhnye-efiry

CHHoCOBHI TTONyeHIs 1 Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-

05 | mpmvereiie ineniya-karb kisloty/poluchenie-i-primenenie-karbonovyh-

KapGOHOBEIX KHGTOT sgedmemva arbonovye-kisloty/poluchenie-i-primenenie-ka vy
kislot

66 CiokHbIC Y(UPBI: Ypok (Lludposas oudanoreka):https://app.onlineschool-1.ru/10-




TOMOJIOTUYECKHH PsiJI,
obmas popmyna,
U30MEpHUs U
HOMEHKJIATypa

klass/himiya/slozhnye-efiry-zhiry/article

dusznueckue u

Buneoypok: http://school-collection.edu.ru/
[Tpesentanus: (MHD®OYPOK): https://infourok.ru/prezentaciya-po-
himii-na-temu-slozhnye-efiry-klassifikaciya-stroenie-svojstva-

67 XHMITHCCIUE CBORCTEA primenenie-10-klass-4274333.html
>¢mpos Ypok (AAKnacc):https://www.yaklass.ru/p/himija/10-klass/slozhnye-
efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
Pemenne pacuétHpix
3a/1a4: 0 YpaBHEHUIO
XUMUYECKON PEaKInu, VYpok (AKmacce): https://www.yaklass.ru/p/himija/10-klass/aldegidy-
63 Ha onpezesieHue ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-
MOJIEKYJISIPHOU karbonovye-kisloty-6780277
dhopMyITBI https://youtu.be/e3V6mBICRxS8
OpPraHUYECKOr O
BEILECTBA
[TpakTudeckas pabota
No 3. Pemienue Bugeoypox (MHTEPYPOK):
69 AKCTIEPUMEHTAIIbHBIX https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-
3a7a4 I10 TeEMeE soedineniya-karbonovye-kisloty/primery-zadach-po-himii-spirtov-
"KapOOHOBBIE KUCIIOTHI. aldegidov-i-karbonovyh-kislot
Cnoxuebie 3¢upsr"
Buneoypoxk:http://school-collection.edu.ru/
[Tpesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-po-
JKHpBI: CTpOCHHE himii-zhiri-1728121.html o
(usHICCKIC 1 ’ VPOK .(HK.JIaCC) :https ://wva.Vaklass.ru/p/hlmua/ 10-klass/slozhnye-
70 efiry-i-zhiry-6850158/zhiry-6849681

XMMHYECKHE CBONCTBA
(ruapomnus)

Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-

soedineniya-karbonovye-kisloty/zhiry
Ypok (POIIL):https://resh.edu.ru/subject/lesson/5952/




Oco0EHHOCTH CBOMCTB
JKUPOB, COLAEPIKAILNX

[Tpesentanus (MHDPOYPOK):https://infourok.ru/prezentaciya-
nahozhdenie-zhirov-v-prirode-3122367.html
Buneoypok

7 ;f;;;ﬁg{ I:;rg; ZIT[eJ;IIZI:II;; (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
B IpHPOTE ' klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry-stroenie-
himicheskie-svoystva-funktsii-v-organizme
iﬁféﬁniaﬁa%%ﬂoimmx l'I.pe.eteHTaum[ (I/IHQDOYPOK):https://infourok.ru/prezentaciva-p0-
KHCIIOT, 11X MOIOLIEE himii-na-temu-milo-klass-841231.html4Buneoypoxk:
7 I[eﬁCTB;IC. TousTHe o https://youtu.be/2gggOlQfSwc ‘
CHHTETHIECKIX VYpoxk (POIII):https ://resh.edu.ru/sub1ect/lessop/j 95 2/
MOFOLLIX CPEICTBAX VYpok (AKJTACC):https://www.yaklass.ru/p/himija/10-klass/slozhnye-
efiry-i-zhiry-6850158/myla-sms-6876211
(CMO)
T eHOTHICCKAS CBS3E Ypok (Lludposas 6udbanoreka): https://app.onlineschool-1.ru/10-
klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
73 YIJICBOZIOPOZIOB H Buneoypok: http://school-collection.edu.ru/
KHCIIOpONCONEPAaliiX [Ipezentanus (MHO®OYPOK):https://infourok.ru/prezentaciya-po-
OPTARITICCIHX BCIIECTR teme-geneticheskaya-svyaz-696024.html
PacuETEI 110 Hpe3egTauHﬂ (MH®OYPOK): ‘ .
74 P— https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-
. soedineniya-karbonovye-kisloty/primery-zadach-po-himii-slozhnyh-
XUMHYECKUX peaklui efirov-i-zhirov
75 Sggg&ﬁ?{;ﬁfﬁ:ﬁﬂg o Bugeoypok: http://school-collection.edu.ru/
Pemry EI'D:https://ege.sdamgia.ru/
TeMe
[Ipe3entanus :https://infourok.ru/prezentaciya-po-himii-na-temu-
OO6mast uglevodi-klass-1962863.html
XapaKTepUCTUKA Buneypoxk:http://school-collection.edu.ru/
76 YTIIEBOJOB U VYpok (AKnacc):https://www.yaklass.ru/p/himija/10-klass/uglevody-
KJIacCU(UKAIHS prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518

yTJI€BOJI0B (MOHO-, JTH-
Y TIOJIMCaXapuU/Ibl)

Bugaeoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/uglevody-
klassifikatsiya-i-sostav-uglevodov




VYpox (POIII):https://resh.edu.ru/subject/lesson/6150/

MOHOC&X&pI/II[LIZ

Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/uglevody/monosaharidy-na-primere-glyukozy-stroenie-glyukozy

77 usmieckue coicTsa n [Ipeserranus (MHDOYPOK):https://infourok.ru/prezentaciya-na-
HAXOAICHUE B TIPUPOIC temu-monosaharidi-3657060.html
Vpok (POIII):https://resh.edu.ru/subject/lesson/6150/
Bugeoypok: http://school-collection.edu.ru/
TTpHMeHeH e MIoKO3bI yPOK(ﬂKJIaCC) http.s. ://www.vakla§s .ru/p/himiia/ 10-klass/uglevody-
o8 SHAYCHIC B ’ prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111
78 KH3HEICSTENBHOCTH Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/fizicheskie-
OpTaHH3Ma. i-himicheskie-svoystva-glyukozy
Ypoxk (POIII):https://resh.edu.ru/subject/lesson/6150/
[Tpesentanus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-
) himii-disaharidi-3128997.html
ﬁ:;::gg fﬁi;ﬁiﬁ 034, Bugeoypok: https://youtu.be/cpVKIfm7nlk
79 HaxoskeHe B ’ YPOK (HKnacc):htt@://www.Vaklass.ru/p/himiia/ 10-klass/uglevody-
HPHDORC 1 IIDHMEHCHIC prirodnye-soedineniia-6835083/sakharoza-6841114
PUDOAC 1 b Bugeoypox (HHTEPYPOK):
Jcaxapuion https://interneturok.ru/lesson/chemistry/10-klass/uglevody/oligo-i-
polisaharidy-saharoza-gidroliz-saharozy-krahmal
Vpoxk (POII):https://resh.edu.ru/subject/lesson/5413/start/150714/
TosmcaxapbI: H.pe.:*feHTa'uHﬂ (HH@OYPOK): https://infourok.ru/prezentaciya-po-
cTpocHe ’ himii-polisaharidi-klass-908646.html
VYpok (AKJTACC):https://www.yaklass.ru/p/himija/10-klass/uglevody-
80 gi‘;ﬁ?{fé’ggﬂ prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
XUMHUYECKHE CBOMCTBA BI/meoyp ox (MHTEPYPOK): . .
HpUMeHeHH e ’ https://interneturok.ru/lesson/chemistry/10-klass/uglevody/oligo-i-
’ polisaharidy-saharoza-gidroliz-saharozy-krahmal
Bugeoypok: http://school-collection.edu.ru/
31 [TonsTre 06 Ypok(AKinacce):https://www.yaklass.ru/p/himija/10-klass/uglevody-

HNCKYCCTBCHHEIX

prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938




BOJIOKHAax

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

Bugneoypok (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/tsellyuloza-
iskusstvennye-polimery

[Ipesenrauus (MHOOYPOK):https://infourok.ru/prezentaciya-po-
tehnologii-himicheskie-volokna-iskusstvennie-i-sinteticheskie-
3985000.html

Pemenne pacueTHbIX
3aJa4y Ha OlpejeseHne
JIOJIM BBIXOJA IIPOAYKTA

Bugeoypok: http://school-collection.edu.ru/
[pezentanus (MH®OVYPOK):https://infourok.ru/prezentaciya-na-

82 peaxkuuu ot temu-reshenie-zadach-na-opredelenie-massovoj-obemnoj-doli-vyhoda-
TEOPETUYECKHU produkta-reakcii-ot-teoreticheski-vozmozhnogo-4117208.html
BO3MOXKHOT'O

33 Sggg;ﬁi;fiﬁ:ﬁ% o Bugeoypok: http://school-collection.edu.ru/

Pemry EI'D:https://ege.sdamgia.ru/
pasnaeiry
KonrponsHas pabora
0 TeMe

84 "Kucnopoacoaepxariu Pemry EI'D:https://ege.sdamgia.ru/
€ OpraHuvecKue
coenHeHus "

Buneoypok: http://school-collection.edu.ru/
[Tpesentanus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-
AMUHEL himii-na-temu-aminy-10-klass-4410983 .htrpl )
KaccuduKaLs VYpoxk (AKmacc):https ://vaw.nglasg.ru/p/h1m11a/ 1Q- .
cTpocHIe MOJ'ICK,YJ'I klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-
’ ammiaka-nasyshchennye-aminy-6585751
85 obmrast popmyna,

U30MepHs,
HOMEHKJIaTypa 1
dbuznyecKue cBOMNCTBA

Ypoxk (Lludposas 6udbamoreka):https://app.onlineschool-1.ru/10-
klass/himiya/aminy/article

Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/aminy/aminosoedineniya-klassifikatsiya-izomeriya-nazvaniya-i-
fizicheskie-svoystva




XUMHUYECKHUE CBOMCTBA

Buneoypox (MHTEPYPOK):
https://interneturok.ru/subject/chemistry/class/10#
Ypoxk(AKimacce):https://www.yaklass.ru/p/himija/10-

86 AIHGATHIECKHX klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-
aMUHOB o1
anilin-6851421
Bugeoypok: http://school-collection.edu.ru/
Ypok(SAKiacce):https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-
AHWIMH: CTpOCHHUE anilin-6851421
]7 AHWJIMHA, 0COOEHHOCTH Bugeoypox (MHTEPYPOK):
XUMHUYECKUX CBOMCTB https://interneturok.ru/lesson/chemistry/10-klass/aminy/osobennosti-
aHWJIMHA svoystv-anilina-poluchenie-i-primenenie-aminov
[Ipezentanus (MH®OYPOK):https://infourok.ru/prezentaciya-po-
teme-anilin-1290859.html
CriocoOsI TONTy4eHus U Buneoypox (MHTEPYPOK):
33 MPUMEHEHUE https://interneturok.ru/lesson/chemistry/10-klass/aminy/osobennosti-
anpaTHIECKUX svoystv-anilina-poluchenie-i-primenenie-aminov
aMHUHOB Buneoypok:http://school-collection.edu.ru/
Bugeoypok: http://school-collection.edu.ru/
[Ipesentanus (MHDOOYPOK):https://infourok.ru/aminokisloti-
prezentaciya-k-uroku-klass-815105.html
AMWHOKHCIIOTHI: Ypoxk (AKnacc):https://www.yaklass.ru/p/himija/10-
HOMEHKJIaTypa U klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-
89 n3oMepusi, GU3NIECKre amfoternye-soedineniia-6853801
cBorcTBa. OTIOeNnLHEIE Buneoypox (MHTEPYPOK):
IPEJICTaBUTEINN O https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-
aMUHOKHUCIIOT kisloty/aminokisloty-nazvaniya-i-svoystva-aminokislot
VYpok (L{ugpposas dubnuoreka):https://app.onlineschool-1.ru/10-
klass/himiya/aminokisloty-belki/article
VYpox (POIII):https://resh.edu.ru/subject/lesson/4743/
XUMHYECKHE CBOMCTBA Buneoypok: http://school-collection.edu.ru/
90 AMUHOKHUCIIOT, UX Ypoxk(AKmacce):https://www.yaklass.ru/p/himija/10-

OHOJIOruYecKoe

klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-




3HAYEHUE
aMUHOKHUCIIOT. CHHTE3
%1 FI/II[pOJ'II/I3 IICIITUI0B

amfoternye-soedineniia-6853801

Bugneoypok (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-
kisloty/aminokisloty-nazvaniya-i-svoystva-aminokislot

Ypoxk (Lludposas 6ubamoreka):https://app.onlineschool-1.ru/10-
klass/himiya/aminokisloty-belki/article

Ypoxk (POIII):https://resh.edu.ru/subject/lesson/4743/

91

benku xak npupoaHsie
MIOJINMEPBI; CTPYKTYPBI
0enKoB

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

[pezentanus (MHO®OI'OPO/):

https://infourok.ru/prezentaciya po himii na temu belki 10 klass-
557089.htm

Ypoxk (AAKnacc):https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-
znachenie-belkov-6858170

Buaeoypoxk (MHTEMYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-

kisloty/belki
Vpok (Lludposas 6ubaunoreka):https://app.onlineschool-1.1u/10-

klass/himiya/aminokisloty-belki/article
VYpoxk (POIII):https://resh.edu.ru/subject/lesson/4743/

92

XUMHUYECKHUE CBOICTBA
0O€eJIKOB

Buneoypok: http://school-collection.edu.ru/
Ypoxk(AKiacce):https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-
znachenie-belkov-6858170

Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-

kisloty/belki
VYpok (LHudposas 6udauoreka):https://app.onlineschool-1.ru/10-

klass/himiya/aminokisloty-belki/article
Ypoxk (POIII):https://resh.edu.ru/subject/lesson/4743/

93

A3zoTcoaepaiine
reTEPOLIMKIINYECKUE
COCMHEHHS.
HyxknennoBbie

[Tpesentanus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-geterociklicheskie-soedineniya-2486321.html
Buneoypok: http://school-collection.edu.ru/

Bugeoypok (MHTEPYPOK):




KHCIIOTBI: COCTaB,
CTpOEHUE U
Ouonoruyeckas poib

https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-

kisloty/ponyatie-o-geterotsiklicheskih-soedineniyah
Ypoxk (POIII): https://resh.edu.ru/subject/lesson/6296/

[IpakTuyeckas padora
Ne 4. Pemienne

Buneoypox (MHTEPYPOK):

SKCIEPUMEHTATBHBIX https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-

94 3a/1a4 10 TeMe kisloty/reshenie-kachestvennyh-zadach-po-organicheskoy-himii
"AzoTconepxaniue https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-
OpraHUYECKHe kisloty/reshenie-kachestvennyh-zadach-2-tsepochki-prevrascheniy
coeuHeHus "

[IpakTuueckas pabota
Ne 5. Pemrenne
IKCITEPUMEHTATBHBIX

95 3a7a4 I10 TeEMeE Bupeoypok:http://school-collection.edu.ru/
"Pacrno3HaBanue
OpraHUYECKUX
coenuHeHui"

KonTtponbsHas pabora
10 TEME Ypoxk (AKnacc):https://www.yaklass.ru/p/himija/10-

96 "AzoTcoaepKaiiue klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-
OpraHUYEeCKHe poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
coenuHeHus"

OCHOBHBIE TOHATHUSA
XUMHUHI
BBICOKOMOJIEKYJISIPHBIX [pezentanus (MH®OYPOK):https://infourok.ru/prezentaciya-po-

97 COEIMHEHNH U METOIbI himii-na-temu-visokomolekulyarnie-soedineniya-3194967.html

UX CUHTE3a — Buneoypok:http://school-collection.edu.ru/

MOJINMEpHU3aIus U

MOJIMKOHICH CaITHsl.

TL1CTMACCEL l'I.pe.eteHTaum[ (HH(DQYPOK):https:.//in.fourok.m/prezentaciva-p0-
himii-na-temu-stroenie-poluchenie-i-primenenie-plastmass-klass-

98 Yruanzanus u

nepepaboTKa IIacTuka

3458498.html
VYpok (AKnacc):https://www.yaklass.ru/p/himija/10-




klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-
prakticheskoe-ispolzovanie-polimerov-6874539
Ypoxk (POIII):https://resh.edu.ru/subject/lesson/6095/
g;:;;;i?;; VYpoxk (AKnacc):https://www.yaklass.ru/p/himija/10-
99 T THICCKIE 1 klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-
prakticheskoe-ispolzovanie-polimerov-6874539
Kay4dyku. Pe3uHa
Ij;fy%K;iHHe [Ipesentanus (MHDOYPOK): https://infourok.ru/prezentaciya-na-
I/ICKYCCTBeHHI;Ie temu-volokna-775635.html '
100 | cnrrerucckie ’ 1 Buneoypok: http://school—collectlon.edu.ru/ )
Tosmmeps! ’ YPOK(HKJIEICC)thtDS2‘//WWW.Vak1.aSS.I:l.l/[)/hlmlla/ 10- N o
CHELHATEHOTO klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-
prakticheskoe-ispolzovanie-volokon-6874540
Ha3HAYECHUS
[TpakTrueckas padora
No 6. Peuienue [Ipezentanus (MHO®OYPOK):https://infourok.ru/prezentaciya-k-
10] | SKCTIEPHMEHTANBHBIX 1 uroku-himii-na-temu-prakticheskaya-rabota-raspoznavanie-plastmass-
3a1ay 1o TeMe i-volokon-3014053.html
"PaciosHaBanue Buneoypok: http://school-collection.edu.ru/4
IUIACTMAaCC Y BOJTOKOH"
102 | CUnukoHBI 1 Buneoypok: http://school-collection.edu.ru/
OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME




11 KIIACC

KoanuyecTBo 4acoB

3‘;’[ Tema ypoka Beero KontposbHubie IIpakTHYecKkue DJIeKTPOHHBbIE HU(PPOBBIE 00pa3oBaTeIbHbIE PeCypChl
padoThl padoThl
[Tpezentanus (MH®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-sostav-atomnogo-yadraizotopi-sostoyanie-elektrona-v-
atome-klass-587955.html

ATom. COCTaB ATOMHBIX Buneoypok: http://school—collection.'edu.ru/

anep. XHMquCKnﬁ - | Ypok (PSI_H):https://resh.edu.ru/sublect/lestso.r.l/6479/

Msororms Ypok(AKnacce):https://www.yaklass.ru/p/himija/1 1-klass/osnovnye-
poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-
atoma-6936621
Vpoxk (ILludposas 6udauoreka):https://app.onlineschool-1.ru/11-
klass/himiya/periodicheskaya-sistema-himichesk1/article

CtpoeHue 2IIeKTPOHHBIX Ypok (SAKnacc):https://www.yaklass.ru/p/himija/1 1-klass/osnovnye-

000J104€K aTOMOB, 1 poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-

KBAHTOBBIC YHCJIa elektronov-v-atome-d-orbitali-6931775
Buneoypok(MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-

Kiaccudukanus . » :

XHMUYECKIX 21EMEHTOB (-, 1 periodicheskij-zakonb/stroenie-atoma o

p-, d-, f-aneMeETHI) Ypok(AKnace):https://www.yaklass.ru/p/himija/1 1-klass/osnovnye-

T poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-
elementa-po-ego-polozheniiu-v-periodiches -6585752
[Mpesentanus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-

PacIpenelerne SICKTPOHOB himii—n.'a—temu'—periodicheski'i—zakon—raspredelenie—elektronov—p0—

10 ATOMHEIM OpGHTANSM 1 energeticheskim-urovnyam-i-podurovnyam-1 1'—k1ass—5 607311.html
Vpok (LHudposas 6ubauoreka):https://app.onlineschool-1.ru/11-
klass/himiya/osnovnye-svedeniya-o-stroenii-al/article

DneKTpOHHBIE

KOH(HTypary aTOMOB VYpok (Hudposas 6udamoreka):https://app.onlineschool-1.ru/11-

3JIEMEHTOB B OCHOBHOM H klass/himiya/periodicheskaya-sistema-himichesk/article

BO30Y)KIEHHOM COCTOSIHHH

OneKTpOHHBIE 1 [Tpesentauust (MHPOYPOK):https://infourok.ru/prezentaciya-po-




KOHUTYpaIi HOHOB.
DIEKTPOOTPUIIATENHHOCTD

himii-elektronnoe-stroenie-atoma-kl-bazoviy-uroven-1243733.html
Buneoypok:http://school-collection.edu.ru/

[Tepronuueckuit 3aK0H U
IIepunonnueckas cucrema
XAMHYECKHX dJIeMeHTOB /I,

[Tpezentanuss (MHDOYPOK):https://infourok.ru/prezentaciya-
periodicheskiy-zakon-klass-2508756.html
Buneoypok:http://school-collection.edu.ru/

7 N. Menpeneena, CBSI3b C Ypok(AKmacce):https://www.yaklass.ru/p/himija/1 1-klass/osnovnye-
COBPEMEHHOI TeOpUeEn poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-
CTPOEHHUSI aTOMOB periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
3aKOHOMEPHOCTH U3MEHEHUS [Mpesentanus (MHDOOYPOK):https://infourok.ru/prezentaciya-po-
CBOWMCTB XMMHUYECKUX teme-pshe-d-imendeleeva-klass-3247664.html

3 AJIEMEHTOB M 00pa3yeMbIX Buneoypok:http://school-collection.edu.ru/

MU MPOCTHIX U CIIOKHBIX Vpoxk(AKnacce):https://www.yaklass.ru/p/himija/1 1-klass/osnovnye-
BEILIECTB I10 TpyIam 1 poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-
nepuoaam svoistv-elementov-i-ikh-soedinenii-po-perioda -6957324
CHCTeMaTH3AMAS 1 Ypox({leacc):https:/./w.v_vw.vaklass.ru/p/himi‘ia{ 1 l—kla}ss{osnovnve—

9 06O e 3HAHMUI IO TeMe poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-

elementa-po-ego-polozheniiu-v-periodiches -6585752
[Tpezentanust (MH®OYPOK):https://infourok.ru/prezentaciya-k-
uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-
BaneHTHOCTH U BaJleHTHBIE okisleniya-282695.html
BO3MOXKHOCTH aTOMOB. Buneoypok:http://school-collection.edu.ru/
10 CBs13b 2JIEKTPOHHOM Buneoypox (MHTEPYPOK):
CTPYKTYPBI MOJIEKYJI C UX https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-
TEOMETPUYECKUM CTPOCHUEM periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-
elementov
Ypoxk (POIII):https://resh.edu.ru/subject/lesson/6332/
BIJIb! XHMHIHECKOI CBS3H [Ipesentanus (MHDPOYPOK):https://infourok.ru/prezentaciya-
: himicheskaya-svyaz-i-eyo-tipi-klass-3049138.html
Mexanu3mbl 00pa3oBaHUs SRV .
KOBACHTHOMN CBSI3IL. BI/meoypOK.http.//school—collectlon.edu.ru{ )
11 Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-

Bonoponnas cBs3b.
MexMoneKkynsipHbie
B3alMOJICUCTBHUSA

klass/khimicheskaia-sviaz-i-stroenie-veshchestva-
6927604 /elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-
elektrootritcatelnost-6926170




Buneoypox (MHTEPYPOK):
https://interneturok.ru/book/chemistry/11-klass/himivya-11-klass-
rudzitis-g-e#

HpeHCTaBHCHI/IH (6]

Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/11-klass/btipy-himicheskih-

svyazejb/tipy-kristallicheskih-reshetok

12 KOMILJIEKCHBIX COETUHEHUSX Vpoxk ¢ npezentarueit (MHOOYPOK):
COCTaB M HOMEHKJIaTypa https://infourok.ru/urok prezentaciya po himii na temu kompleks
nye soedineniya 11 klass-589677.htm)
Buneoypok:http://school-collection.edu.ru/
BelllecTBa MONIEKYJAPHOTO i Ypox(ﬂlﬁqacc):https://\fvwv.v.Vaklags.ru/p/himiia/ 11- ‘
HEMOITEKYIAPHOTO kl‘flss/kh1m1cheskala—sv1az—1—stroeme—Veshchestva—6927604/t1m/—
13 crpoers. THIbI kr1stal11chesk1kh—reshetok—§92_§175 . _ o
KPUCTALTHYCCKHX PEIICTOK https :/(www.Vaklass.m/p/hlmna/ 1 1.—klass/kl‘nr‘mches‘kala—sv.laz—l—
1 CBOHCTBA BEIIECTH stroenle—Veshch'estva—.6927.604/za\./1s1most—flzlchesk1kh—svo1stv—
veshchestv-ot-tipa-kristallicheskoi-res -6926176
ITpesentauuss (MH®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-dispersnie-sistemi-klass-3453293.html
Buneoypok: http://school-collection.edu.ru/
Vpox(AKnacc):https://www.yaklass.ru/p/himija/1 1-klass/khimiia-
rastvorov-7109506/dispersnye-sistemy-smesi-6980590
[TonsATHE O IUCTIEPCHBIX Buneoypox (MHTEPYPOK):
14 cuctemax. [Ipencrasienue o https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-
KOJUIOMTHBIX PacTBOpax koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-
gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-
sposoby-vyrazheniya-kontsentratsii
Vpok (Ludposas 6udauoreka):https://app.onlineschool-1.ru/11-
klass/himiya/dispersnye-sistemy/article
VYpoxk (POII):https://resh.edu.ru/subject/lesson/4939/
HctrnHbIE PACTBOPHI: ITpeszenTtanus (MHOOYPOK):https://infourok.ru/prezentaciya-po-
15 HACBIIIICHHBIC U himii-na-temu-dispersnie-sistemi-klass-3453293.html

HEHACBIIICHHBIE,
PacTBOPHUMOCTb.

Buneoypok: http://school-collection.edu.ru/
Ypok(SKnacc):https://www.yaklass.ru/p/himija/1 1 -klass/khimiia-




Kpucrannoruaparst

rastvorov-7109506/dispersnye-sistemy-smesi-6980590
Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-
koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-
gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-
sposoby-vyrazheniya-kontsentratsii

Ypok (Hudposas 6udamoreka):https://app.onlineschool-1.ru/11-
klass/himiya/dispersnye-sistemy/article

VYpox (POIII):https://resh.edu.ru/subject/lesson/4939/

CriocoObI BBIpaKEeHUS

[Ipesenrauus (MHPOYPOK):https://infourok.ru/prezentaciya-po-

16 COHLEHTPALI DACTEODOR himii-rastvori-sposobi-virazheniya-koncentracii-rastvora-i-
[CHTpa1H p p veschestva-2507208.html
Pemenue 3anau c
HCIIOJIb30BAHUEM ITOHATHHA )
17 "MACCOBAS OIS Pemry EI'D:https://ege.sdamgia.ru/
paCTBOpéHIfOFO semectsa” Buneoypok:http://school-collection.edu.ru/
"MousipHas KOHIeHTparus"
Knaccuduianms u Buneoypok: http://school-collection.edu.ru/
18 HOMCHKIAT ua [Tpezentauuss (MHO®OYPOK):https://infourok.ru/prezentaciya-po-
Heo raHI/qufKHx BOLICCTR himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-
p B 1236894.html
Buneoypox (MHTEPYPOK):
19 Cucrematusanus u https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-
000011[eHIE 3HAHUH 110 TEME himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-
effekt-himicheskih-reaktsiy
Kontponbhas pabora no
temaM "CTpoeHue aToma.
[Teproguueckuii 3aKoH 1
Ilepnonnueckast cucrema .
20 PHOZ Pemry EI'D:https://ege.sdamgia.ru/

XHMHUYECKHX dJIeMeHTOB /I,

N. Mengeneesa", "Ctpoenue

BelecTBa. MHOrooOpasue
BemecTB"




Knaccudukarus
XUMHUYECKUX PEAKIUH B
HEOPraHWYECKON U
OpraHUYECKON XUMUH.
3aKOoH COXpaHEHUsI MaCChl

[Tpesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-11-
klass-klassifikaciya-himicheskih-reakcij-5540433.html
Buneoypoxk:http://school-collection.edu.ru/
Ypok(AKmnacce):https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-
reaktcii-po-raznym-priznakam-6964758

21 BEIIECTB; 3aKOH COXPaHEHUsI Buneoypox (MHTEPYPOK):
U [IPEBPALLCHUS SHEPTUU https://interneturok.ru/lesson/chemistry/1 1-klass/bklassifikaciya-
MIPU XUMUYECKUX PEAKIIMSIX. himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-
JlaGopaTopHbIit onbIT 1 effekt-himicheskih-reaktsiy
"IIpoBenenue peakuuii Ypok (Hudposas dubnuoreka):https://app.onlineschool-1.ru/11-
HMOHHOTO oOMeHa" klass/himiya/klassifikaciya-himicheskih-reakc5/article
Ypok (POII):https://resh.edu.ru/subject/lesson/4938/
I;ﬁiiiifﬂi?gg;?;ﬁ Ypok(AKmnacce):https://www.yaklass.ru/p/himija/11-
22 TepMOXEMuYCCRHE ) klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-
reaktcii-termokhimicheskie-uravneniia-6964761
YpaBHEHHUS.
Beruucnenus no
YPaBHEHUSIM XUMHYECKHX
23 peakuuii u Pemry EI'D:https://ege.sdamgia.ru/
TEPMOXUMHYECKUM
YPaBHCHHSIM
ITpesentanus (MH®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
Buneoypok: http://school-collection.edu.ru/
Ypoxk(AKinacc):https://www.yaklass.ru/p/himija/11-
CKOpOCTh XUMHYECKOM klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-
4 peakuuu, e€ 3aBUCUMOCTh OT faktory-vliiaiushchie-na-skorost-reaktcii-6964759

pa3nuYHbBIX (PAKTOPOB.
Karanns u xatanuzaropsl

Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-
himicheskih-reakcijb/skorost-himicheskoy-reaktsii

Ypok (Lludpoas 6ubmuoreka):https://app.onlineschool-1.ru/11-
klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-




himicheskih-reakcijl/article

T'oMmorennsie u

25 Buneoypok:http://school-collection.edu.ru/
reTepOreHHbIC PEAKIINH
E(I)) :E;Z??gii’;g;gom Nl [Tpesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-uroka-
himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-
26 Pa3IUYHBIX @aKTopOBvHa 3516838 html
CKOpOCTI:, XAMITHECKOH Buneoypok: http://school-collection.edu.ru/
peaKIuu
[Tpesenranus (MHDOYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
Buneoypok: http://school-collection.edu.ru/
Ypok(AKmnacce):https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-
OO6parumbie U HeOOpaTUMBbIE faktory-vliiaiushchie-na-skorost-reaktcii-6964759
27 peaku. XUMHUYECKOEe Buneoypox (MHTEPYPOK):
paBHOBecHE https://interneturok.ru/lesson/chemistry/1 1-klass/bklassifikaciya-
himicheskih-reakcijb/skorost-himicheskoy-reaktsii
Ypok (Hudpoas 6udnamorexa):https://app.onlineschool-1.ru/11-
klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-
himicheskih-reakcijl/article
[IpakTtuyeckas padora Ne 2
o reme "Brnusane Ypok(AKnacc):https://www.yaklass.ru/p/himija/11-
28 pa3nuYHbIX (PAaKTOPOB HA klass/khimicheskaia-kinetika-6995740/khimicheskoe-ravnovesie-
MOJIOKEHUE XUMHYECKOTO printcip-le-shatele-6984763
paBHOBecus"
[Tpesentauuss (MH®OYPOK):https://infourok.ru/prezentaciya-
IeKTpoTHTHYCCKas elektroliticheskaya-dissociaciya-klass-3049118.html
C Buneoypok: http://school-collection.edu.ru/
29 FMCCOUHANITL L HILHBIC | Vpok(SIKnacc):https://www.yaklass.ru/p/himija/1 1-klass/khimiia-

cl1abbl€ AIIEKTPOIUTHL.
Crernensp qucconuanuu

rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-
pokazatel-ph-rastvora-7048767
Bugeoypok (MHTEPYPOK):




https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-
koncentraciva-dispersnye-sistemy-elektroliticheskaya-dissonaciya-
gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena

HNouHoe npousseneHue
BoJIbl. Cpefia BOJHBIX
pacTBOpoB. Bonopoauslii
nokasareinsb (pH) pactBopa.

[Ipesentanus (MHDPOYPOK):https://infourok.ru/prezentaciya-
elektroliticheskaya-dissociaciya-klass-3049118.html

Buneoypok: http://school-collection.edu.ru/
Vpox(AKinacc):https://www.yaklass.ru/p/himija/1 1-klass/khimiia-
rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-

30 ?,1031621)2;23;21? (;HI;IIT 2 pokazatel-ph-rastvora-7048767
e peAl Buzeoypox (THTEPYPOK):
PacTBOPOB BELICCTE € https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-
Egﬁ;ﬁiﬁpﬁ? BCpCallbHOrO koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-
) gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
Buneoypoxk (MHTEPYPOK):
Tusponns coneii, Peaxum https ://inter.netur.ok.ru/ lessop/chemistrv/ 11 .—lflass/brastvqry—i—ih—.
31 HpOTEKaKoIHE B paCTBopa); kf)nce'rltraC}Va—<1'1spersnye-s1stemv—elektr011tlcheskava—dlssonacwa—
SICKTPOJTHTOR gidrolizb/gidroliz-sreda-vodnyh-rastvorov-vodorodnyy-pokazatel
Ypok(AKmace):https://www.yaklass.ru/p/himija/1 1-klass/khimiia-
rastvorov-7109506/gidroliz-solei-7126690
[Ipaktuyeckas padora Ne 3
32 10 TeME "XMMHICCKHE Buneoypok:http://school-collection.edu.ru/
pEaKIuu B pacTBOpax
3JIEKTPOITUTOB"
Ypok(AKmnace):https://www.yaklass.ru/p/himija/1 1-klass/okislitelno-
vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-
OKUCIHTEIEHO- svoistva-nemetallov-7164468
BOCCTaHOBUTEILHEIC Ipesenrauns (MHPOYPOK):
N https://infourok.ru/prezentaciya_okislitelno-
33 peakunu. Baxneimme

OKHCIIUTCIN 1
BOCCTaAaHOBUTCIIN

vosstanovitelnye reakcii 11 klass-481851.htm

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

Ypok (Lludpoas 6ubmuoreka):https://app.onlineschool-1.ru/11-
klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-




rastvorl/article

Merton 31eKTPOHHOT O

[IpezenTanus (MHOOYPOK):
https://infourok.ru/prezentaciya_okislitelno-
vosstanovitelnye reakcii 11 klass-481851.htm
Buneoypok: http://school-collection.edu.ru/

34 (GZ?IZIE{TC(;HHO_HOHHOFO) VYpok (Hudposas 6udamoreka):https://app.onlineschool-1.ru/11-
klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-
rastvorl/article

SIEKTDONIS DACTEODOR I Ypok(AKmnacce):https://www.yaklass.ru/p/himija/11-klass/okislitelno-
35 P P p vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-
pacIiaBoB BEIIECTB
7161829
36 Peruerue sanat pasaHiHex Pemy EI'O:https://ege.sdamgia.ru/
THIIOB
37 Petierie 3aza pasnHHbx Pemy EI'O:https://ege.sdamgia.ru/
THIIOB
CHCTeMATH3AIIS 1 Buneoypox (MHTEPYPOK):
33 0BOGILICHIE SEaHI/If/'I 0 TeMe https://interneturok.ru/lesson/chemistry/1 1-klass/bklassifikaciya-
"XI/IMHI/lI‘{eCKI/Ie P himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-
peartt effekt-himicheskih-reaktsiy
Kontponbhas pabora no
39 TeMe "XuMu4eckue Pemry EI'D:https://ege.sdamgia.ru/
peakuun"
ggnggcegf:;ggi?ﬁgf: [Tpesentanus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-
Xnﬁnqﬂ KiTX SeMerToB J| himii-nemetalli-klass-2669698.html
e SIICMCHTOB /- Buneoypok:http://school-collection.edu.ru/
40 N. Menneneesa u )
Vpok (Ludposas 6ubdbauoreka):https://app.onlineschool-1.ru/11-
0COOEHHOCTH CTPOCHUS UX e .
ATOMOB. DH3HICCKIE klass/himiya/nemetally/article
N Ypoxk (POIII):https://resh.edu.ru/subject/lesson/5939/
CBOMCTBA HEMETAJJIOB
AJ10TpOnHs HEMETAILIIOB [Tpezentanus (MHO®OYPOK):https://infourok.ru/prezentaciya-po-
41 (Ha mpumepe Kuciaoposa, himii-nemetalli-klass-2669698.html

cepsl, hocdopa u yraepoja)

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




Ypok (Hudposas 6ubdamoreka):https://app.onlineschool-1.ru/11-
klass/himiya/nemetally/article
Ypok (POIII):https://resh.edu.ru/subject/lesson/5939/

Bonopona: nomyuenue,

42 (bu3UYeCKre U XUMHIECKIE Buneoypox:http://school-collection.edu.ru/
cBoMcTBa. [ 'mapubl
Eaﬁogelieméggzgé ?eHHe i Ypok(AKnacc):https://www.yaklass.ru/p/himija/11-
43 PHPOZIE, klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-
MOJTy4eHUS, (bn3p£qec1cne u 7265030
XMMHYECKHE CBOMCTBA -
gan;:)I::;III(I)IZOeIIOP OJIBL. Ypox(AKmacce):https://www.yaklass.ru/p/himija/11-
44 klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-
KHCIIOPOJICO/IepKAIIIHE 7265030
CO€JIMHEHHUSI TaJIOTEHOB e
JIaGopatopHbIe 1
MIPOMBIIIIEHHBIE CIIOCOOBI
MOJTyYEHUS TaJIOTCHOB.
[IpuMeHeHue rajnoreHoB u VYpox(AKiacc):https://www.yaklass.ru/p/himija/11-
45 HX COEINHEHUMN. klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-
JlaGopaTopHBIi OIBIT 3 7265030
"KauecTBeHHbIE peakli Ha
HEOPraHWYECKUE UOHBI U
KaTHOH Bogopoaa"
[IpakTuueckas padora Ne 4.
46 Pemenne Pemry EI'D:https://ege.sdamgia.ru/
IKCIIEPUMEHTATBHBIX 33124
o reme "T"asmorenst”
Kucnopon: maboparopHsie u
MPOMBIILICHHEIE CTIOCOOE! Ypok(Axnacc):https://www.yaklass.ru/p/himija/11-
47 MOTYHCHHS, QUHECCKHE 1 klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-

XUMHYECKHUE CBOMCTBA.
O3oH. [Ipumenenue
KHCIIOpOAa U 030HA

7265029/re-b0ec05¢3-9505-4e21-afe0-9ebldda3d2b4




Buneoypox (MHTEPYPOK):

48 OKcHbl M IEPOKCUIBI https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-klassy-
soedineniy-ih-svoystva-i-tipichnye-reaktsii/oksidy
Pemrenue 3amay pa3inuHbIX [Ipesentanus (MHDPOYPOK):https://infourok.ru/prezentaciya-sera-i-
49 L .
THTIOB ee-soedineniya-klassi-825447.html
Cepa: HaXOKICHHE B Hpe3eHTaugﬂ (I/IHCDQYPOK):https://infourok.ru/prezentaciva—sera—i—
HpHpOZE, CTIOCOObI ee-soedineniya-klassi-825447.html
50 o eH;M (usHuccKie i Buneoypox (MHTEPYPOK):
1 ’ . https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
XUMHYECKHUE CBOMCTBA .
nemetally/kislorod-sera
VYpox (MHOOPMYPOK):https://infourok.ru/rabochaya-tetrad-dlya-
51 CepoBonopo, Cyabdumabt podgotovki-k-ege-konspekt-po-teme-serovodorod-sulfidy-11-klass-
6532221.html
Kucnoponconepane Ypok (MHD®OYPOK):https://infourok.ru/konspekt-dlya-podgotovki-
52 cOoCe(,)ué Z?OH;FEGCI; b;ﬁCTB k-ege-rabochaya-tetrad-dlya-uchashihsya-kislorodnye-soedineniya-
. sery-11-klass-6532430.html
CEpHOM KHCIIOThI
[IpakTuueckas padora Ne 5.
Pemmenne
53 9KCIIEPUMEHTAIbHBIX 33/1a4 Pemy EI'D:https://ege.sdamgia.ru/
o teme "Cepa u eé
coeauHeHus "
A30T: HaXO0XKIEHHUE B Buneoypok:http://school-collection.edu.ru/
HPUPOJIE, CIIOCOOBI Buneoypox(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/1
54 NOJy4YeHus1, PU3NUECKUe U 1-klass/osnovnye-metally-i-nemetally/azot
XUMHUYECKHE CBOMCTBA. [Tpesentanus (MHDOOYPOK):https://infourok.ru/prezentaciya-azot-i-
AMMUaK, HUTPUBI ego-soedineniya-klassi-825492.html
[Tpesenranms (MHDOYPOK):https://infourok.ru/prezentaciya-po-
Kucnoponconepxarue himii-na-temu-azot-i-fosfor-6051540.html
55 COCJIMHEHHUS a30Ta. Buneoypok:http://school-collection.edu.ru/

OCcoO0EHHOCTH CBOICTB
a30THOU KUCJIOTHI

Ypox(AKJIacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-
7265028




[IpuMeHeHue a3ota u ero

[Tpesenranms (MHDPOYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-azot-i-fosfor-6051540.html
Buneoypoxk:http://school-collection.edu.ru/

>6 COGMHEHHH. A3OTHbIE Ypok(AKmnacce):https://www.yaklass.ru/p/himija/11-
yRoOpenus klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-
7265028
. [Tpesentauus (MH®OYPOK):https://infourok.ru/prezentaciya-po-
fp";l‘)bo‘;pe' HaxoxeHme B himii-na-temu-azot-i-fosfor-6051540.html
57 nonyqu;m (usHHccKie 1 Buneoypok:http://school-collection.edu.ru/
’ . Ypok(AKmace):https://www.yaklass.ru/p/himija/1 1-
XHMHICCIHE CBOMCTEA. klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-
®ochuast u hochun 7965008
[Tpesenranus (MHDOYPOK):https://infourok.ru/prezentaciya-po-
Oxkcunsl hocdopa, himii-na-temu-azot-i-fosfor-6051540.html
58 dbocdopconepxkanire Buneoypok:http://school-collection.edu.ru/
kucioTel. Conu dochopHOi VYpox(AKmacce):https://www.yaklass.ru/p/himija/1 1-
KHUCJIOTbI klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-
7265028
[Tpezentauuss (MHO®OYPOK):https://infourok.ru/prezentaciya-po-
Tpverenie hocdopa u ero himii-na-temu-azot-i-fosfor-605 }540.htm1
59 coeuHerii, DocopHbe Buneoypok:http://school-collection.edu.ru/
6 ’ Ypok(AKnacc):https://www.yaklass.ru/p/himija/11-
YAODpEHIA klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-
7265028
Tpaxriueckas pabora Ne 6 [Ipesenrtanus (HH@OYPOK):httDS://infourpk.ru/prezentaciva-k-
Pewwerie c uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
60 SKCIIEPUMEHTATHED SATAY Buneoypok:http://school-collection.edu.ru/
110 Teme "A30T 1 (ocop u Vpok (AKnacce):https://www.yaklass.ru/p/himija/11-
" klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-
WX COeIMHEHUs 7265027
VYrnepon: HaXOXKJICHHUE B [Tpesenranms (MHDOYPOK):https://infourok.ru/prezentaciya-k-
61 IIPUPOJE, AIIOTPOIIHBIE uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html

Moudukanyn; Gu3nIecKue

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




1 XUMHNYCCKHEC CBOﬁCTBa,
MMPUMCHCHUC

Ypok(AKmnacce):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-
7265027

Oxcwun yraepona(Il), okcun

[Ipesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-k-
uroku-elementi-iveruppi-glavnoy-podgruppi-2533214.html
Buneoypok:http://school-collection.edu.ru/

62 gﬁiﬂiﬁiﬁ);gﬁ;ﬂwaﬂ Vpok (AKnacce):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-
7265027
63 Pernenue 3anad pasuiHpx Pemry EI'D:https://ege.sdamgia.ru/
THIIOB
[Tpesenranms (MHDPOYPOK):https://infourok.ru/prezentaciya-k-
KpemHunii: HaxoxeHue B uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
64 MIPUPOJIE, CITOCOOBI Buneoypok:http://school-collection.edu.ru/
noyrydeHus1, Gu3nIecKue u Ypok(AKmnacce):https://www.yaklass.ru/p/himija/11-
XHUMHUYECKHE CBOMCTBA klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-
7265027
[Tpezentanust (MH®OYPOK):https://infourok.ru/prezentaciya-k-
uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
Oxkcun kpemuaus(I1V), T .
65 KpeMHHeBast KHCIOTa Buneoypok:http://school-collection.edu.ru/
CHIKATEL ’ VYpok(AKmnace):https://www.yaklass.ru/p/himija/1 1-
klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-
7265027
[Mpesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-k-
IIpHMeReHpe KpeMHRs 1 €T uroku—elementl—1V,czrupp1—glavn0y—podgrupp1—2533214.html
o Buneoypok:http://school-collection.edu.ru/
66 coenuuennii. CTEKII0, ero L.
HOVIeHe. BIILL CTOKIA Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-
i > B klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-
7265027
67 Pemenne 3anad pasnuaHbIx Pemry EI'D:https://ege.sdamgia.ru/
THUIIOB
68 Cucrematusanus u Pemy EI'D:https://ege.sdamgia.ru/

000011eHYE 3HAHUH T10 TEME




"HemeTtamiasr"

KonTponbhas pabora no

69 " " Pemry EI'D:https://ege.sdamgia.ru/
teme "Hemeraisl
AHaIIU3 pe3yinbTaToB
70 KOHTPOJILHOHM paboThI, Pemry EI'D:https://ege.sdamgia.ru/
KOPPEKITHUS OIIMOOK
Buneoypok:http://school-collection.edu.ru/
VYpox(Axmace):https://www.yaklass.ru/p/himija/11-
[Tonoxenue MeTamioB B klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-
[Tepuonuueckoii cucreme metallov-7183914
7 XUMHYECKUX DJIIEMEHTOB. Buneoypox (MHTEPYPOK):
Oco0EeHHOCTH CTPOCHHS https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-
3JIEKTPOHHBIX 000JI0YEK sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-
aTOMOB METAJIOB istinnye-rastvory-sposoby-v/elektroliz
VYpok (Hudpoas 6udamorexa):https://app.onlineschool-1.ru/11-
klass/himiya/metally/article
Buneoypok :http://school-collection.edu.ru/
VYpok(AKmnace):https://www.yaklass.ru/p/himija/1 1-
klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-
O6mume pusznueckne metallov-7183914
7 CBOMCTBA METAJLJIOB. Buneoypox (MHTEPYPOK):
[IpumeneHue MeTaioB B https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-
OBITY ¥l TEXHUKE sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-
istinnye-rastvory-sposoby-v/elektroliz
VYpok (ILluppoas 6ubmuoreka):https://app.onlineschool-1.ru/11-
klass/himiya/metally/article
VYpox(POII):https://resh.edu.ru/subject/lesson/4961/
73 CnuiaBbl METaJIOB. [Tpesenranus (MHDPOYPOK): https://infourok.ru/prezentaciya-na-
Kopposus meraminos temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
Buneoypok:http://school-collection.edu.ru/
DNEKTPOXUMUYECKUH PsilL Ypox(POII):https://resh.edu.ru/subject/lesson/4961/
74 HaIpsHKEHUH METaJIIOB. [Tpesentanus (MHDPOYPOK): https://infourok.ru/prezentaciya-na-

OO0uue crocoObI MOIYICHUS

temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html




MCTAJIJIOB

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

Pemenue 3agayu pa3inuHbIxX

75 Pemry EI'D:https://ege.sdamgia.ru/
THUIIOB
OO6mrast xapaKTepuCTUKA
MeTaiioB [A-rpymmbl
[Teproanueckoit cucTeMsl
XUMITHECKHX 5716 l_weHTOB' [Tpezentauus (MHO®OYPOK):https://infourok.ru/prezentaciya-po-
Harpuii u xanui: S . . ;

himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html

noiryueHue, pusuveckue u .
NUMIMECKIE CBOHCTEA Buneoypok: http://school-collection.edu.ru/
DHMEHEHIE 1T THX’ Ypok(AKnacce):https://www.yaklass.ru/p/himija/11-

76 PHMEHEIHE Hpoc y klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-
BEIIECTB M UX COCAMHCHHIA. ——
JaGopaTopHbIii ombiT 4 metallov-ia-iiia-grupp-7183916
" . Buneoypok(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/1

BiaumoneiictBue . -
CTOUHIX I 1-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-

e schelochnye-metally-schelochnozemelnye-metally-alyuminiy
IETOYHO3EMETBHBIX
METAJUIOB C BOIOH
(BO3MOKHO HCTIOJIb30BAaHHUE
BHJIEOMaTEpHaJIOB)"
OO6m1ast xapakTepucTuKa [Tpesentanus (MHDOOYPOK):https://infourok.ru/prezentaciya-po-
MeTtauioB [IA-rpynmsr himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
[lepuonnueckoii cucTeMsl Buneoypok: http://school-collection.edu.ru/
XUMUYECKUX IJIEMEHTOB. Ypoxk(AKnacc):https://www.yaklass.ru/p/himija/11-

77 Marauii ¥ KaJIbLun: klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-
nonyueHue, pusnveckue u metallov-ia-iiia-grupp-7183916
XUMUYECKHE CBOMCTBA, Buneoypok(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/1
MIPUMEHEHHE MTPOCTHIX 1-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-
BEIIECTB U UX COeIUHEHUN schelochnye-metally-schelochnozemelnye-metally-alyuminiy

[Tpesenranms (MHDOYPOK):https://infourok.ru/prezentaciya-k-

I ECTKOCT BObL 1 CIIOCOGAL uroku-himii-v-klasse-po-teme-zhestkost-vodi-453702.html

78 A Ypoxk(AKinacc):https://www.yaklass.ru/p/himija/11-

€€ yCTpaHEHHUs

klass/kharakteristika-metallov-7200709/zhestkost-vody-i-sposoby-ee-
umensheniia-7228154




AIOMHUHMI: IOJy4EHHUE,

Ypok(AKmnacce):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-
metallov-ia-iiia-grupp-7183916/re-6¢c74465-dfa5-4£80-9339-

7 U3UYECKUE U XUMUYECKHE
’ S)BoﬁCTBa pUMEHEHUE a20et511dc62 . .
’ [Ipesenrauus (MHPOYPOK):https://infourok.ru/prezentaciya-na-
temu-alyuminij-11-klass-4710727.html
AmdorepHbIe CBOWCTBA
OKCHJIa ¥ THUJIPOKCHA
ATIOMHUHUS,
TUIPOKCOKOMILIEKCHI Buneoypok:http://school-collection.edu.ru/
QTIOMUHHUSI, X TIPUMEHEHNE. Buneoypok(MHTYPKPOK):https://interneturok.ru/book/chemistry/1 1
80 . L o
JlaGopaTOpHBIi OIBIT 5 -klass/himiya-11-klass-rudzitis-g-e#
"BzaumopneiictBue VYpox(POIII):https://resh.edu.ru/subject/lesson/4960/
THJIPOKCHJIOB QTFOMHHHS H
LMHKA C paCTBOPaMHU KUCJIOT
U 1enoyen”
81 Pererie saza pasuHbx Pemy EI'D:https://ege.sdamgia.ru/
THUTIOB
[IpakTuueckas padora Ne 7.
Pemenue Vpoxk:https://kopilkaurokov.ru/himiya/presentacii/rieshieniie-
82 AKCIIEPUMEHTAIILHBIX 3a1a4 ekspierimiental-nykh-zadach-po-tiemie-mietally
1o TeMe "MeTaiuibl IJIaBHBIX Buneoypok:http://school-collection.edu.ru/
noarpymm"
[Ipe3entanus :https://multiurok.ru/files/priezientatsiia-na-tiemu-
mietally-pobochnykh-podgh.html
O61mas xapaxTepucTHKa Buneoypok:http://school-collection.edu.ru/
Buneoypox (MHTEPYPOK):
METAJIJIOB MTOOOYHBIX 4 . .
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
83 noarpyni (b-rpymnm)

[Teproauueckoit cucTeMsl
XUMHUYECKUX DJIIEMEHTOB

nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
nemetally/perehodnye-metally
Ypok(AKmnacce):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312




https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-
7200709/med-i-ee-soedineniia-7224310

84

du3nyeckne 1 XUMHUYIECKIE
CBOICTBAa XpOMa U €ro
COCIMHEHHH, NX
MIPUMEHEHHE

[Ipe3entanus :https://multiurok.ru/files/priezientatsiia-na-tiemu-
mietally-pobochnykh-podgh.html
Buneoypok:http://school-collection.edu.ru/

Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
nemetally/perehodnye-metally

Vpok (AKmacce):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-
7200709/med-i-ee-soedineniia-7224310

85

Baxneimnme coeTmHEHUS
Maprasia. [lepmanranar
KaJlus, ero OKUCINTEIbHbBIE
CBOIiCcTBa

ITpesenTanus :https://multiurok.ru/files/priezientatsiia-na-tiemu-
mietally-pobochnykh-podgh.html
Buneoypok:http://school-collection.edu.ru/
Buneoypok(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/1

1-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
nemetally/perehodnye-metally
Ypox(SAKmacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-
7200709/med-i-ee-soedineniia-7224310

86

dusnueckre U XUMUYECKUE
CBOMCTBA JKe€JIe3a U €0
coeauHenuil. [lonyyenue u
MMPUMEHEHHUE CIIJIaBOB
JKeles3a

ITpesentanus (MHO®OVYPOK):
https://infourok.ru/material.html?mid=35890
Ypok(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-
7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-
7200709/tcink-i-ego-soedineniia-7224311

Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-




nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
nemetally/perehodnye-metally
Ypox(POII):https://resh.edu.ru/subject/lesson/3534/

dusznyeckue U XUMUYECKUE
CBOMCTBA MEIU U €€

[TpesenTanuus :https://multiurok.ru/files/priezientatsiia-na-tiemu-
mietally-pobochnykh-podgh.html
Buneoypok:http://school-collection.edu.ru/

Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
nemetally/perehodnye-metally

87 COEIUHEHNH, NX https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
MPUMEHEHHUE nemetally/perehodnye-metally
Ypok(AKmace):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/1 1-klass/kharakteristika-metallov-
7200709/med-i-ee-soedineniia-7224310
[TpezenTanus (MHOOYPOK):
https://infourok.ru/material. html?mid=35890
PUSIIECKIE 1 XUMULECKIE Ypox(AKnacce):https://www.yaklass.ru/p/himija/11-
. klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-
CBOHCTBA LIMHKA 1 €10 7294313
coS THERI, WX https://www.yaklass.ru/p/himija/1 1 -klass/kharakteristika-metallov-
I 7200709/tcink-i-ego-soedineniia-7224311
APORCOKOMILTCKCHT. Buzeoypox (IHTEPYPOK):
HI/,I,HKa' Jlaboparopubiii oIt https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
5 "KadecTBEeHHBIE peaKIuU
A KATHOHEL METaLIOR" nemeta}ly/perehodnve—metallv ‘ .
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
nemetally/perehodnye-metally
Ypok(POIII):https://resh.edu.ru/subject/lesson/3534/
[IpakTuueckas pabora Ne 8.
Pemenne
89 9KCIIEPUMEHTAIbHBIX 33/1a4 Pemy EI'O:https://ege.sdamgia.ru/

o Teme "MeTtainibl
MOOOYHBIX HOArpyII"




Pemenne 3aJla4 pa3jInYHbIX

90 THIOB Pemry EI'D:https://ege.sdamgia.ru/
O06006menHue u
91 cucTeMatisanint Pemry EI'D:https://ege.sdamgia.ru/
M3y4EHHOT 0 MaTepHalia 1o
teme "Mertauib"
92 KOHTI,),OHBHM pz%'60Ta o Pemry EI'D:https://ege.sdamgia.ru/
Teme "Meraiuibl
AHanus pe3ynbpTaToB
93 KOHTPOJILHOUM paboThI, Pemry EI'D:https://ege.sdamgia.ru/
KOPPEKIUs OIHO0K
Pornb xumun B obecriedeHnn
YCTOHYMBOI'O Pa3BUTHUS Vpoxk (Llupposas 6udbauoreka):https://app.onlineschool-1.ru/11-
94 yenoBevecTBa. [lonstue o klass/himiya/himicheskaya-tehnologiya-proizvl/article
HAaY4YHBIX METOAAX VYpox(POIII):https://resh.edu.ru/subject/lesson/3514/
WCCJICIOBAHMSI BEIIECTB
Hayunble npyuHIUIIBL
Epgif;ﬁzalggangquCKoro VYpoxk (Lludposas 6ubnroreka):https://app.onlineschool-1.ru/11-
95 Hp OMBIH?JIGHH.HC CI0COGEL klass/himiya/himicheskaya-tehnologiya-proizvl/article
p . VYpox(POIII):https://resh.edu.ru/subject/lesson/3514/
TTOJTYYCHUST BAKHEHIIINX
BEIIECTB
XUMHUYECKOE 3arpsi3HECHUE
96 OKpYXaroIlel Cpelibl U ero Buneoypok:http://school-collection.edu.ru/
MTOCTICACTBHSI
XuMus U 310pOBbE Buneoypok:http://school-collection.edu.ru/
97 yesoBeka. JlekapcTBeHHBIE [Ipesentanus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-
CpeACTBa teme-himiya-ekologiva-zdorove-3157847.html
[Tpesentauust (MH®OYPOK):https://infourok.ru/prezentaciya-na-
Xnmug umy. Pons xumuu B temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-
98 o0ecrieueHnH MUIIEeBOI 4711080.html

0e30I1aCHOCTH

Buneoypok:http://school-collection.edu.ru/
[Tpesenranus (MHPOYPOK):https://infourok.ru/prezentaciya-po-




teme-himiya-ekologiva-zdorove-3157847.html

Kocmernueckue u

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

99 napQroMepHbIe CpeICTBa. 1 [Tpezentanus (MHO®OYPOK):https://infourok.ru/prezentaciya-po-
buiTOBas XUMMS teme-himiya-ekologiya-zdorove-3157847.html
[Tpezentanuss (MHD®OYPOK):https://infourok.ru/prezentaciya-na-
XuUMHS B CTPOUTEIHCTBE. temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-
100 Baxneiimme crpoutenbHbIe 1 4711080.html
U KOHCTPYKLMOHHBIE Buneoypok:http://school-collection.edu.ru/
MaTepHuabl [Mpesentanus (MHDOOYPOK):https://infourok.ru/prezentaciya-po-
teme-himiya-ekologiya-zdorove-3157847.html
[Tpesentauust (MH®OYPOK):https://infourok.ru/prezentaciya-na-
temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-
XUMHUS B CEIBCKOM
. 4711080.html
101 xo3siicTBe. OpraHn4ecKue u 1 e .
MHHEPATHHBIE YI0BpEHHS Buneoypok:http://school-collection.edu.ru/
[Tpesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-
teme-himiya-ekologiya-zdorove-3157847.html
102 Opramuteckue u 1 Pemry EI'D:https://ege.sdamgia.ru/
MUHEpAIbHBIC YI00OpEHUs
OBIIEE KOJIMYECTBO YACOB 102

110 ITIPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MMPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

Xumus, 10 knace/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3noB A.A., Jlyaun B.B.;
non penakiueint Jlyauna B.B., OGmiectBo ¢ orpaHnueHHON OTBETCTBEHHOCTHIO «JIPODAY;
AxuunonepHoe o6mectBo «M3natenbctBo «IIpocBemienuey

Xumus, 11 xnacc/ Epemun B.B., Ky3smenko H.E., [lpo3noB A.A., Jlynun B.B.; nox penakiueit
Jlyauna B.B., OOmiectBo ¢ orpaHu4eHHON OTBETCTBEHHOCTHIO «IPODAy; AxuuoHepHOE
obmmectBo «M3aarensctBo «lIpocsemenue»

METOAUYECKHUE MATEPUAJIbI IJ151 YUUTEJIA

1. Xumus. [Inanupyemsie pe3ynbTaThl. CuctemMa 3aganuii. 8—9 Kiacchl: mocooue s yIuTelnen
obmeoOpazoBart. yupexaenuii / A. A. Kasepuna, P. I'. Banosa, /1. }O. Jlo6potun; mox. pen. I
C. Kosanesotii, O. b. Jlorunosoii. — M.: [Ipocsemenue. — 2013. — 128 c.

2. Xumus. Tematuueckuit KoHTpoab. 8—9 kiaccel / A. A. Kasepuna, I'. H. Monmyanosa, M. T'.
Cuactuna. — M.: HaumonanmsHoe oOpaszoBanue, 2022. — 160 c. (®PI'OC. TemaTtuueckuit
KOHTPOJIb).

3. Hoboporun 1. FO. Kontpomupyromas ¢yHKIHS MKOJIBHOTO XUMHUYECKOr0 IKCIIEpUMEHTa //
Xumus B mkone. —2017. — Ne 3.

4. Eppirun . 1., Hlumkun E. A. Meroauka pemieHus 3a/1a4 10 XUMUU: y4ued. mocodue s
CTYJCHTOB I€/l. UH-TOB 10 Onoi. u xuM. creu. — M.: [Ipocsemenue, 1989. — 176 c.

5. 3notaukoB J. I'. XuMuyeckuil sKCrepuMeHT Kak creuunduueckuit merox oOydeHus //
ITepBoe centsiops. — 2007. — Ne 24,

6. MomuanoBa I'. H., Cracruna M. I'. KoanyecTBeHHBIE OTHOIIEHUS B XUMUH // XUMHSA I
HIKOJIBHUKOB. — 2020. — Ne 4.

7. O6mas meroauka oOydenust xumun B mkone / P. I'. BanoBa, H. A. I'opomgwmioa, . O.
Hobpotun u np.; moxn pea. P. I'. MBanosoit. — M.: IIpoda, 2008. — 319 c. (Poccuiickas
akajmeMus oopazoBaHusi — yuutenio). A.A. Kasepuna, P.I'. BanoBa. I'n. HopmatuBHas 6a3a
XUMHYECKOTro 00pa30oBaHUsI B CpEIHEH MIKOJIE.

8. Xumusi. PemieHwe  3ajaHuii  TIOBBIMIEHHOTO W BBICOKOTO  YPOBHSI  CIIOKHOCTH.
Kak mnonmyuntp MakcumanbHbii Oamm Ha EI'D: yue6. mocobme / A. A. KaepuHa,
I'. H. MonuanoBa, H. B. CBupunenkosa, C. B. CraxanoBa. — M.: Unrennekr-Lentp, 2015. —
216 c.

HOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
VYpoxk (POIII) https://resh.edu.ru
VYpok (Hcmopran) https://nsportal.ru
Ypoxk (AAKnacc) https://www.yaklass.ru
Buneoypox (MHTEPYPOK): https://interneturok.ru
[IpezenTanus (Mudoypok) https://infourok.ru
bubnuoreka I{OK https://m.edsoo.ru
[Ipesentanus (3uanno) https://znanio.ru
Pemry EI'O: https://ege.sdamgia.ru/
VYpox : https://urok.1sept.ru
VYpok, npezenTanuu: https:/multiurok.ru
Ypox(GOKCDOP/): https://foxford.ru
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