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HOACHUTEJBHAA 3AIINCKA

Pabouasi mporpamMmma o XMMUHU Ha YPOBHE CpEIHEro oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepabHoro 3akona ot 29.12.2012 Ne 273-®03 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHU K pe3yibTaTaM OCBOCHHS
benepanbHOI o0Opa3oBaTenbHON MIPOTPaMMBI CpeIHero o011eTro
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepaqbHOM TOCYJapCTBEHHOM
obpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
ydeOHOro mpenMera «XHUMHS» B 00pa30BaTeNIbHBIX OpraHu3anuiax Poccuiickoi
®denepany, peanu3yOMUX OCHOBHBIE 0Opa3oBaTelbHbIE MPOrPAaMMBI, H
OCHOBHBIX TOJIOKEHU «CTpaTernn pas3BuUTUs BOcIHTaHHs B Poccuiickoii
®enepanuu Ha nepuon 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.), Ilomoxxkenuss o pabouyux mporpamMmax Y4eOHBIX
IPEIMETOB, YI€OHBIX KypCOB, Y4€OHBIX MOJTyJIel B COOTBETCTBUH C TPEOOBAHUSIMU
OI'OC u DOII cpennero obmiero odpazoanust ([Ipukaz MOVYCII Ne6 ot
30.08.2024 No200)

XUMHSI HA YpOBHE YINIYOJIEHHOTO W3Y4YEHUS 3aHMMAeT Ba)XXHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
W3yuenune mpeameTa, peammsyeMoe B yCIOBUAX U epeHIMpoBaHHOTO,
npoduiabHOrO0 OOyuYeHus, MpHU3BaHO OOecmeYnTh OOIIe00pa30BaTEIbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU B COIUYME, a TAKXKE IS
IPOJOJKEHU OOy4YeHHUs] B OpraHu3auusax NpodecCHuoHaNIbHOro 0Opa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLINH.

B mporpamMme 1o XuUMHM Ha3HAaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
HOJpOOHYI0  HMHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMU
nonoxkeHusiMu GI'OC COO o B3auMOOOYCIOBJICHHOCTH LIENeH, COAEpXKaHus,
pe3yJbTaTOB O0y4YeHUs] U TpeOOBaHUN K YPOBHIO TOATOTOBKH BBITYCKHUKOB.
CBHUAETENBECTBOM TOMY SIBJISIOTCA CIEIYIOLIME BBIMOJIHSIEMbIE MPOrpamMMoON IO
XUMUHU (PYHKITUH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alusi KOTOpoW obecrneynBaeT
MOJIyYCHHE TPEJCTAaBICHUS O IIENAX, COJAEpXKaHUHU, OOIed cTpaTeruu
00y4eHHs, BOCIUTAHUS U PAa3BUTHUSL 00YUAIOLIUXCS CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpopuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
ONpe/IeJICHHE: NPUHIUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAO0BATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJMYECTBEHHBIX M KauY€CTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHHUIO COJEPKATEIbHOH OCHOBBI
KOHTPOJII U OLEHKH O0pa3oBaTEIbHBIX JOCTHXKEHHM OOydYaroluXcs B



paMKax HTOroBOM arrectaliud B (GOpME €IMHOr0 TOCYJIapCTBEHHOTO
HK3aMeHa M0 XUMUHU.

[Iporpamma aJig yriryOJIEHHOTO U3YUYEHUSI XUMUU:

e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJEpKAHHE, 00S3aTeIbHOE
JUIS W3y4YeHUsT B paMKaxX OTAEIbHBIX mpoduiei, mnpegycMaTpuBaeT
pacmpesesieHie W CTPYKTYPUPOBAaHHME €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JA€T NPUMEPHOE pacHpelereHUue Yy4eOHOro BPEMEHH, PEKOMEH]IyEMOIO
JUTSL U3yYEHHUSI OTAEIIBHBIX TEM;

e TpeljaraeT MPUMEPHYIO IOCJIEN0BaTeNbHOCTh U3YYECHUA Y4eOHOTO
MaTepuaia ¢ y4€TOM JIOTHKM MOCTPOCHMS Kypca, BHYTPUIPEIMETHBIX W
MEXIIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALHMIO LIeJIel U 3a]a4 U3yUeHHUs IpeaMeTa
Ha yriTyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPHOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTeIbHOU
IPOTPaMMBI CpEeIIHEro oO1ero oOpazoBaHus (JINYHOCTHBIX,
METaIpPEeMETHBIX, NPEIMETHBIX), a TaKXKE€ C YYETOM OCHOBHBIX BHUJOB
y4e0HO-TIO3HABATENBHBIX ~ ACHCTBHI  00ydYalomerocs MO OCBOCHHUIO
COJIEp KaHMs IIPEeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMME 0 XMUMHH IPEAYCMOTpPEHA
IPEEMCTBEHHOCTh € OOYy4YE€HHEM XUMHUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a TpefeilaMd YCTAaHOBJICHHOW MpPOrpaMMoll MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COAEp)KaHMs y4eOHOro MpeameTa
«XuMusA» OCTa€rcs BO3MOXKHOCTh BBIOOpA €ro BapUaTUBHOM COCTaBISIOLIEH,
KOTOpas JOJDKHA ONPENENAThCA B COOTBETCTBUM C HAINPABICHUEM KOHKPETHOIO
npoduiig 00yyeHusl.

B coorBerctBHM ¢ KoHuentryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJI€HHOrO YpOBHEH B cUCTEME
nuddepeHInpoBaHHOTO OOYyYCHUS Ha ypPOBHE CpeaHEro oobmero oOpa3oBaHUs
XUMHSL Ha YpOBHE YINIyOJEHHOTO U3y4YE€HHs HAlpaBlieH Ha pealu3aluio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TaloM  MOJYYEHUsT  XHUMHYECKOIro
oOpa3oBaHHs B paMKaxX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYyUYHbIX U
XMMHUYECKUX TUCIUIUIMH B By3aX U OpraHU3alUsiX CPEAHEro MpodhecCHOHATbHOTO
oOpa3zoBanus. B 9Toll CBs3M M3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO HA  paclldpeHue U  YriayOJieHHe TEOpETHUYECKOH U
MPAKTUYECKON MOATOTOBKM OOYYalOIIMXCs, BBIOPABIIUX ONpeaeaEHHbI MPopuib
0oOy4eHHMsI, B TOM YUCJIE C NEPCIEKTUBOM NOCIEIYIONIEro NOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusx nmpodeccruonansHoro oopasoanus. Hapsiay c atum,



B cBete TpeboBanuit ®I'OC COO Kk MmIaHUPyeMbIM pe3yJbTaTaM OCBOCHUS
dbenepanbHON 00pa30BaTENIbHONM MPOTPAMMBI  CpEAHEro 001iero oOpa3oBaHUS
U3ydeHUe ImpeameTa «XuMHUS» OPHEHTHPOBAHO TakKKe Ha pEIIeHHe 3aJa4y
BOCIIUTAHUSA U COLHMAIBHOTO Pa3BUTHS OOydarommxcs, Ha (opMHpOBaHHE y HUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUH, YMEHUN palMOHATU3alMK y4eOHOTO TpyAa H
O0OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, HWMEIOMIMX  MEXIUCIUIUTMHAPHBIN,
HAJIPEIMETHBIN XapaKTep.

[Ipn onpeneneHurn MNOAXOJO0B K OTOOPY M CTPYKTYPHOM OpraHU3ALMH
COJIEp>KaHMs 3THUX KYypCOB B IIPOrPAMME [0 XMMUU 32 OCHOBY IPUHSATHI MOJIOKEHHUS
OI'OC COO o pazmuuusx 06a30BOr0 W YINIyOJEHHOTO YpPOBHEH H3Yy4YCHHS
IpeaIMeTa.

OcHoBy cozepxanus Kypca «O0111as 1 HeopraHu4yeckasi XuMUs» COCTABIISET
COBOKYITHOCTb MPEAMETHBIX 3HAHUN U YMEHHM, OTHOCAIINXCA K 6a30BOMY YPOBHIO
W3YYCHHs TpeaMeTra. OTa CUCTEMA 3HAHUM  TOJIY4YaeT  OINPENENIEHHOE
TEOPETUYECKOE JTOMOJIHEHUE, MO3BOJSIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO
OonpMii 00bEM (haKTOJOTUYECKOTO MaTepuana. Tak, Ha yriyOJEHHOM YpOBHE
U3y4yeHHus TmpeameTa oOecreyeHa BO3MOXKHOCTh 3HAUYUTEIBHOTO YBEIMYCHHUS
00BnéMa 3HAHUH O XUMHUUYECKHX DJIEMEHTaX M CBOMCTBAX MX COSAUHEHUIN HA OCHOBE
pacimperusi ¥ yriayOiaeHHs] PEICTaBICHU O CTPOCHUU BEIIECTBA, XUMUYECKON
CBS3W WU 3aKOHOMEPHOCTSIX NPOTEKAaHMS PEAKLIHM, pacCMAaTPUBAEMBIX C TOYKH
3pEHHs] XUMUYECKON KMHETUKH W TEPMOJAMHAMUKH. V3ydeHre nepruoaudecKoro
3akoHa W lleproguyeckoil cUCTeMbl XMMHYECKHX 3JIEMEHTOB Oa3upyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHWYECKHX IPEACTABICHHUSIX O CTPOCHHUHU aToMa.
XuUMHUYECKas CBSI3b OOBSICHIETCS C TOUKU 3PEHUS SHEPIeTHUECKUX U3MEHEHUN MTPU
e€¢ oOpa3oBaHMM M pa3pylLICHHWU, a TaKXK€ C TOYKH 3pPEHUS MEXAHU3MOB €&
oOpasoBanus. I3ydyeHune TuUNOB peakuuid AomoJHSETCS  (HOPMHPOBAHHEM
MPEACTABICHUN 00 3JIEKTPOXMMHYECKUX MPOLIECCAX M ANEKTPOJIU3E PACILIAaBOB U
pacTBOpOB BEHIECTB. B Kypce OPraHMYEeCKOM XWMHM IIPU PACCMOTPEHHUH
PEaKUMOHHON CIOCOOHOCTH COETUHEHHM yJensercsa oco0oe BHUMaHHE BOIPOCAM
00 dJeKTpOHHBIX d3(QekTax, 0 B3aUMHOM BIUSHUM aTOMOB B MOJIEKyJlIaX H
MEXaHU3Max PEaKUu.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIIyOJIEHHOTO YPOBHS M3YUYEHUS I KJIACCOB ONpeAenEHHOro npoduis (rjiaBHbIM
o0pa3oM Ha UX CTPYKTYpy U XapakTep [JONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHUE CMEXKHbBIE TIpeIMeThl. Tak, Hampumep,
B COJCP)KAHUMU MpeaMeTa JJis KJIACCOB XUMUKO-(U3UYECKOro npoduiis 0oJiblinoe
3HaueHUEe OyIyT MMETh AJIEMEHThl y4eOHOro marepuana no oOwed xumuu. [Ipu
U3YYEHUU TMpeJAMETa B JAHHOM CJy4yae akleHT OyJeT clenaH Ha OOLIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPUM B XUMHUU U B (PU3HUKE: aTOMHO-



MOJIEKYJISIpHasi Teopus (MOJEKyJIsipHas Teopusi B (PU3MKE), 3aKOHBbI COXpPaHEHUS
Maccbl M DHEPIUH, 3aKOHBI TEPMOJAMHAMMKH, 3JIEKTPOJIU3A, IPEACTaBICHUSA O
CTPOEHUH BEILECTB U APYroe.

B mnnane ¢QopmupoBaHUs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHBIX METO/IOB MO3HAHUS U OIBITA MPAKTUIECKOTO MPUMEHEHHSI HAYYHBIX
3HAHUW H3y4YeHHE MpeaMeTra «XUMHs» Ha yriayOlEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEIMETaMH, BXOJSAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HaydHblE NpeaMeTb», «MaTtemaTuka u
uHpopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Mpu wusyyeHun yueOHOro mnpeamera «XUMHs» Ha YIIIyOJNEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero odpa3zoBaHus (Ha 6a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAUUMOCTU SIBISIETCST (DOPMUPOBAHHE OCHOB
HAyKH XHMHU KaK oO0JacTh COBPEMEHHOTO €CTECTBO3HAHUsS, MPAKTHUECKON
JEATEIBHOCTH Y€JIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Pemenne
TOM 3aJaud Ha yriayOJI€HHOM YpOBHE M3ydeHHUs NpeaMeTa MpeArnosaraet
peanu3anrio TaKuX LeJe, Kak:

e (opMHpOBaHME TPEACTABICHUI: O MaTEepUAIbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJIEHUW NPUPOJBI, O MECTE XUMUU B
CICTEME €CTECTBEHHBIX HayK U €€ Beaylled poium B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUA  YEJIOBEYECTBA: B  PEIICHUU  MpoOseM
HKOJIOTUYECKOM, PHEPTeTUYECKON M MUIIEBOM 0€30IacHOCTH, B Pa3BUTUU
MEJINLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
o0ecreyeHnr palMOHAIBHOIO IMPUPOJIONOIb30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJbTYphl YEJIOBEKA, a TAKXKE 3KOJOTUYECKH
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3[I0POBbIO U IPUPOAHOM cpere;

e OCBOCHME CHUCTEMbl 3HAHUW, JISKAIIUX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA: (PyHIAMEHTAIbHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAJMOJIEKYJISIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX NPOTEKaHUs XMUMHUYECKMX PEaKLUU, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 0OIINX
Hay4HBIX NMPUHLIHANAX XUMHUYECKOTO MPOU3BOJICTBA;

e (dopmupoBaHHe y o0yuyaroImuxcs OCO3HAaHHOTO IIOHUMAHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMUYECKUX 3HAHUN AJi1 OObSICHEHUs
KJIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XMMHH, JJIsi OOBSCHEHUS U
IIPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
IPAMOTHOTO pelIeHus MpoOJIeM, CBSI3aHHbBIX C XMMHUEHN, TPOrHO3UPOBAHMS,
aHaJln3a U OLICHKU C TIO3UILMH 3KOJIOTMUeCKON O€301MacHOCTH MOCIECTBUI



OBITOBOM M IPOU3BOJCTBEHHOW JIESATENIBHOCTH YEJIOBEKAa, CBSI3aHHOM ¢
XMMHYECKUM  TIPOM3BOACTBOM, MHCIIOJIb30BAHMEM U  IE€pepadOTKON
BEILIECTB;

yrayOieHne  TOpeACTaBICHMH O  HAyyHbIX  MeEToJax  IO3HaHWS,
HEOOXOJUMBIX MJii MPUOOPETEHHS YMEHUN OpPHUEHTUPOBATHCS B MHUPE
BEUIECTB U OOBSCHEHUS XUMHYECKHX SBJICHUH, HMEIOLUIUX MECTO B
IIPUPOJIE, B IPAKTUYECKON IEATEIBHOCTU U IIOBCEHEBHON KU3HU.

B nmane peanm3anuu MEpBOOYEPEAHBIX BOCIUTATENBHBIX W PAa3BUBAOIIMX
GYHKIMNA TETOCTHON CHCTEMBI CPETHEro OOIIero oO0pa3oBaHUs NPH WU3YUCHUU
npeaMera  «XuMUS» Ha  YIUIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJlbHOCTb
IpUOOPETAIOT TaKUE LIENU U 33/1a4H, Kak:

BOCIIUTAaHUE YOEKIEHHOCTM B TIO3HABAEMOCTU SBJIICHUM TPHUPOJIBI,
YBOKEHHUS K TMPOLeCCY TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIIAJIHBIX UCCIAEAOBAHUM B XUMHUHU, (POPMHUPOBAHUE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W T[IO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCHHUTAaHMID  HAa  OCHOBE  YCBOGHHUSA
0011IeYeI0BeUYeCKIX IIEHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
criocoOHocTe oOyvaronuxcsi, (GOpMHPOBAHHE Y HHUX CO3HATEIBHOTO
OTHOIIIEHUSI K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBUIO yCHENTHOMN MPpo(dheCCHOHAIBHOM U O0IIECTBEHHOU JeATEeNbHOCTH,
OTBETCTBEHHOT'O OTHOIIIEHUS K CBOEMY 3J0POBbI0 U TOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

dbopMHpoBaHHEe YMEHUN M HAaBBIKOB Pa3yMHOIO MPHUPOAOIOIH30BAHUSA,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYpPhI, IPUOOPETEHUE OMbITA 00IIECTBEHHO-
IMOJIE3HOU DKOJIOTUUECKOUN AEITEIHbHOCTH.

OO6miee 4KCiIO YacoB, MPEAYCMOTPEHHBIX JJI1 U3YUYCHUS] XMMUU Ha yTIIyOJICHHOM
YpOBHE CpeaHero obiiero oopazoBaHusi, cocrapiser 204 gacoB: B 10 kimacce —
102 ygaca (3 yaca B Hegento), B 11 knacce — 102 gaca (3 yaca B HeeIno).



COJEPKXAHUE OBYUYEHUA
11 KIJACC

OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemeHT. M3oronel. CtpoeHue
AIIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAHTOBBIE YHMCIIA. DHEPreTUYECKUE YPOBHH M
noIypoBHU. ATOMHBIE opOuTanu. Knaccudukanus XuMHUIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacnpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISM.
OJNEeKTpOHHBIE KOHPUTYpaLlUM aTOMOB 3JIEMEHTOB MEPBOr0O—YETBEPTOIO MEPUOIOB
B OCHOBHOM M BO30YXJEHHOM COCTOSIHUM, 3JIEKTPOHHbIE KOH(UIYypallMd HOHOB.
DJEKTPOOTPULIATENBLHOCTb.

[lepnognuecknil 3akoH U llepuoanueckas cucreMa XMMHAYECKUX AJIEMEHTOB
.. MenneneeBa. CBsA3b NEpUOAUUYECKOTrO 3akoHa W lleprnoanueckoil CUCTEMBI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOPUEM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU
OPOCTBIX M  CIOXHBIX BELIECTB [0 TIpynnaM M [EepuoJaM. 3HayeHUe
nepuoauueckoro 3akona /[.1. Menpaeneena.

Xumuyeckass CBsI3b. BuUIbl XUMUYECKOW CBSA3U: KOBAJEHTHAs, HWOHHa,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOW CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTUs U JJIMHA CBA3U. [[0JIsIpHOCTH, HATPABIEHHOCTH U
HAChIIIa€MOCTh KOBAJICHTHOW CBsA3u. KpaTHbeie cBsa3u. BomopomHas CBsA3b.
MexmoneKyIsspHbIe B3aUMOJICUCTBHUS.

BaneHTHOCTP W BaJICHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYpPbI MOJIEKYJI C UX T'€OMETPHUUECKIUM CTPOEHUEM (Ha IPUMEPE COETUHEHHM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaH[bl. 3HAYCHUE KOMIUIEKCHBIX COEIUHEHUHU.
[ToHsITHE O KOOPAMHAIMOHHOW XUMUHU.

BemecTtBa  MOJIEKYJSIDPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. MctuHHble pacTBophl. Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAKEHUS KOHIICHTPAIIUU PAaCTBOPOB:
MAaccoOBasi J0JIsI BELIECTBA B PACTBOPE, MOJISIpPHAsl KOHIEHTpauus. HaceleHusie u
HEHACBILLIEHHBIE PACTBOPBI, paCTBOPUMOCTb. Kpucramnoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHUATIbHBIE
Ha3BaHUs OTJEJIbHBIX NPEACTABUTEIICH HEOPTaHUYECKUX BEILIECTB.

Knaccudukaiys XuMHUUeCKUX peakiuii B HEOPraHWYECKONH U OPraHUYEeCKOM
XUMHH. 3aKOH COXPAaHEHHUS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAILCHUS



HHEPrUU MPU XUMHUYECKUX peakuusx. TeroBbie 3 (HEeKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKHE YPABHEHUS.

CKOpOCTh XMMHUYECKOUM peakinu, e€ 3aBUCUMOCTb OT Pa3jIN4HbIX (AaKTOPOB.
['oMOreHHbIE U TE€TEPOTreHHbIE peakuu. Katanns u KaTam3aTopsl.

OOpatumMbie 1 HEOOpaTHUMbIC peakIui. XuMHUdeckoe paBHoBecre. KoHcTanTa
XUMHYECKOT0 paBHOBecHUsl. PaKTOpbI, BIUAIONIUME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHUA: TEMIEPaTypa, JaBJICHUE U KOHLICHTPAIIMU BELIECTB, YYAaCTBYIOIIHNX B
peakuuu. [Tpunnun Jle [laTense.

Onektposntnyeckass aucconuanuss. CWibHbIE U CIaObIe 3JEKTPOJIUTHI.
Crenenp nucconuanuu. Cpeaa BOJIHBIX pacTBOPOB: KHUCJIOTHAs, HEWTpasbHas,
nienoyHas. Bomopoausiii nokaszarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuud.  CTeneHb  OKUCIIEHUS.
OkuCIUTEN, W BOCCTAHOBUTENb. [IpOmECChl OKHCIIEHHST W BOCCTAHOBIJICHUS.
BaxxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON 3JIEKTPOHHOro OanaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIaBOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEIIECTB M HX MpPEBpallCHUN:
pa3lIoKEHNE MEPOKCHUAA BOAOPOJAa B NPUCYTCTBHM KaTalnW3aToOpa, MOJEIN
KPUCTATMYECKUX PEIIETOK, MPOBEACHNUE PEakllnii MOHHOTO 0OMEHa, OTpeieieHne
Cpelbl pPacTBOPOB C IMOMOIIBID WHIMKATOPOB, HM3yYEHHUE BIMAHUS Pa3IMYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUYECKOM pEaKIMU M TMOJOKEHUE XUMHUYECKOTO
paBHOBECHSI.

Heopranuyeckass xumusi.

[lonoxxenne HemeTtauioB B llepmoandeckod cUCTEME  XMMHUYECKHX
aneMeHToB J.M. MenneneeBa 1 0COOEHHOCTH CTPOEHUS MX aTOMOB. PU3NYeCcKue
CBOMCTBAa HEMETANIOB. AJIJIOTPOIHS HEMETAUIOB (Ha MPUMEPE KUCIOPOAa, Cepbl,
dbocdopa u yriepoaa).

Bonopon. ITlomydyenue, gusnueckue M XUMHUUYECKHUE CBOMCTBA: PEAKIUU C
METAJJIaMH M HEMETaJUlaMH, BOCCTAaHOBUTEIbHbIE CBOWCTBA. ['mapumbl.
ToNnNIMBHBIE AIIEMEHTHI.

["anorensl. Haxoxxnenue B mpupojne, crocoObl MOJNydyeHus, (pU3NYECKUe U
XUMHYECKHE CBOWCTBA. ['asioreHoBOAOpOAbl. BakHeWre KUCIOpOACOAEPKAIIME
COEJIMHEHHUS TranoreHoB. JlabopaTopHble U MPOMBIIUICHHBIE CIOCOOBI MOJTYYEHHS
rajoreHoB. [I[pumeHenune rajoreHoB U UX COCIUHEHUN.

Kucnopon, o3oH. JlabopaTopHble M HPOMBILIUIEHHBIE CIIOCOOBI IMOJyYEHHUS
kuciopona. Ou3znyeckue U XMMHYECKUE CBOMCTBA M NMPHUMEHEHHE KHUCIOopoAa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxnenue B mpupojie, CIOCOOBI MOMy4YeHUs, (DU3UYECKUE U
xumudeckue cBoictBa. CepoBogopon, cyibbuasl. Oxcun cepoi(1V), oxcua



ceprl(VI). CepHucras u cepHas KUCIOTBI U WX cojid. OCOOEHHOCTH CBOWCTB
CEepHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCAUHEHUM.

A3zor. HaxoxaeHue B TMpupoje, CHocoObl MOdy4yeHus, (U3UYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasi U a30THas
KHUCJIOTHI U UX colu. OCOOEHHOCTU CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHne a3oTa
U €r0 COeIMHEHHUM. A30THBIE yI00pEHHUS.

®ochop. Haxoxnenwe B mpupojie, CIOCOOBI MOMy4YeHUs, (U3HUECKUE U
xumudeckue cBoictBa. Dochuapl u dochun. Oxcumsr Pochopa, dochopuas
kuciota u e€ comu. [lpumenenue ¢ocdopa u ero coemuaerwit. PocdopHbIE
ya0OpeHus.

VYrinepoa, HaxoXJAeHHWE B MOpupoae. AJUIOTPOIHBIE  MOIUDUKAIUY.
®duznyeckue W XUMHYECKHE CBOWMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BAHHBIX
yriepoaoMm. Okcup yriuepona(ll), oxcun yrnepona(lV), yromeHast kucnora u eé
CoJIM. AKTUBUPOBAHHBIA Yroyb, aacopOuusa. DyinepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOJAOM, U €T
COCIUHCHUMH.

Kpemunii. Haxoxnenue B mpupojie, CrocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusi(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHue KkpeMHus U ero coeAnHeHuil. CTeKs10, €ro noxy4yeHue, BUAbl CTEKIIA.

[Tonoxxenne MetaioB B [lepuoandeckord cUCTEME XUMHUYECKHUX 3JIEMEHTOB.
OCOoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX 000JI0UYEeK aToMOB MeTauioB. OOrue
¢u3nueckue cBoWcTBa MeTauioB. IIpuMeHeHHe MeTauioB B OBITY M TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampsbkeHuil  metawioB.  OOmue  CcrmocoObl

MOy YCHHUS METAaJUIOB: TUPOMETAILTYPIHS, NUPOMETAILTYPTI U,
anekTpometauryprusi. Tlonstue o koppo3unm MeTayuioB. CrmocoObl 3alIUTHI OT
KOPPO3UH.

Oo6mas xapakrepuctuka MmetamioB |A-rpynmnsl [lepuonnueckoil cucTeMsl
XMMHUYECKUX dJeMeHToB. Harpuil u kanuii: mnosydyeHue, ¢QuU3NYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE IPOCTHIX BEIIECTB U UX COCIUHEHU.

Oo6mas xapakrepuctuka metamioB |lIA-rpymnmer [leprogudeckoil cucTemsl
XUMHUYECKUX DJEMEHTOB. MarHuii W Kajblui: TmodyuyeHue, ¢GU3HMYECKHEe U
XUMUYECKHE CBOICTBA, NMPUMEHEHHE MPOCTHIX BEIIECTB M HX COEIUHEHUU.
’KécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHUS!.

AnroMuHU: noylydyeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIlleCTBA M €ro coeAuHeHud. AMdoTepHble CBOWCTBAa OKCHUAA U
TUAPOKCUIA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeETauioB NoO0ouHbIX noarpynn (b-rpymnm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX JIEMEHTOB.



@u3znuecKue 1 XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHul. OKCHIbI U
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u guxpomMartbl, HUX
OKHCIIUTEIbHBIE CBOMCTBA. [loyUeHne u npuMeHEeHne Xxpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKrue U XUMHUYECKHE CBOWCTBA JKeJie3a U ero coeauHeHud. OKCuapl,
ruapokcuanl u conu xeneza(ll) u xenesa(lll). [Tonydyenune u npuMmeHeHue xene3a
Y €ro CIUIABOB.

Ou3nyYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MIPUMEHEHHUE MEIU U €€ COCTMHEHUM.

[Muuk: momydyeHue, ¢GU3MUECKHE W XHUMHUYECKHE CBOMCTBA. AMQpOTepHbIE
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITuHKa. [IpuMenenune
[IAHKA U €r0 COeANHECHUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYE€HHUS BEIIECTB M HX MpPEBpallCHUN:
u3ydeHue oOpaslioB HEMETAJJIOB, TOpeHue cepwl, gocdopa, kene3a, MarHus B
KHCJIOPOJAE, M3Yy4YEHHE KOJUIEKIMH «MeTaiulbl M CIUIaBbD», B3aUMOJICWCTBUE
HIEJIOYHBIX U IIEJTOYHO3EMENIbHBIX METAJUIOB C BOJOM (BO3MOYKHO MCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA M KElie3a C pacTBOpaMU KHUCJIOT U
1IeJI104Y€el, KaYeCTBEHHBIE PEAKIIMU Ha HEOPraHMYECKUE aHUOHBI, KATHOH BOJOPOJa
U KaTUOHBl METaJJIOB, B3aUMOJECHCTBUE THUAPOKCUIOB aJOMUHUA M IUHKA C
pacTBOpaMM KHCJIOT U LIENOYEH, PEIICHUE SKCIEPUMEHTANBHBIX 3a/1a4 M0 TeMaM
«T"anorens», «Cepa u €€ coequHeHus», «A30T U (Hochop U UX COCAUHEHUS»,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYII.

XuMHSA U KU3Hb.

Ponb xumuu B oOecrieueHUM yCTOMYMBOTO pa3BUTHA denoBedecTBa. [lonsTue
O Hay4YHBIX MeETOJaxX TMO3HAHUS M METOJOJIOTUM HAy4YHOTO HCCIICIOBAHMUS.
HayuHnble npuHIUNBI OpraHu3auu XUMHUYECKOTO MpOoUu3BOACTBA. [IpoMbliieHHbIE
CIIOCOOBI MOTYYEHUSI BXKHEHUIITNX BEIIEeCTB (HA MPUMEpPE MPOU3BOJICTBA aMMHUaKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuieHHbIE CITOCOOBI TOJIYYeHHUSI METaJUIOB U
CIUIaBOB. XUMHUUYECKOE 3arps3HEHUE OKPYKAIOLIEH Cpellbl U €ro MOCIEICTBUS.
Ponp xumuu B o0ecrieueHn YHEPreTuueckoil 6€30MacHOCTH.

XuMHsiT H 3J0pOBbE uesnoBeKa. JlekapcrBeHHble cpenctBa. lIpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUM B pa3BUTUN MEIULIHBI.

XUMHMSI THIIKA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIe J00aBKu. Poib Xxumuu B
oOecrieueHnH IUIIEBOI OE€30MIaCHOCTH.

Kocmetrnueckne u mnapdromepHbie cpeactBa. beitoBas xumus. [lpaBuna
0e30MacHOr0 MCIOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B IIOBCEIHEBHOM
KU3HU.



XuUMUSL B CTPOUTEILCTBE: BOXKHEHIIINE CTPOUTEIIbHBIE MaTepuasbl (IIEMEHT,
OCTOH).

XHUMHUS B CEIIbCKOM X03sicTBe. OpraHndecKre 1 MUHEpaIbHbIC YI00PCHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepamuKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHOMIOrMN.

Pacuérurle 3amaqn.

Pacuétpl: Macchl BemecTBa WM 0O0bEMa ra3oB MO U3BECTHOMY KOJHUYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) IMPOMYKTOB PEAKIMH, €CIA OIHO W3
BEILIECTB MMEET NpUMECH, Macchl (00OBEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peakiuM, €CiId OJIHO M3 BEIIECTB JAaHO B BHJAE pPacTBOpA C ONPEACIEHHOU
MacCOBOM JIOJIEd PACTBOPEHHOIO BEIIECTBA, MACCOBOW JOJM W MOJISIPHOM
KOHIICHTPAIIMM BELIECTBA B PACTBOpE, MOJM BbIXOJA MPOAYKTa PEAKIUUA OT
TEOPETUYECKU BO3MOMKHOTO.

MexnpeaMeTHBIE CBSI3H.

Peanmmzanmst  MeXINpeAMETHBIX  CBA3ed TMpU  HU3YyYCHUM  OOmed w
HEOpraHudeckol XumMuu B 11 Kiacce oCyIIeCTBISAETCSA Ye€pe3 UCIOIb30BAHUE Kak
oOIUX €CTeCTBEHHO-HAYYHBIX MOHSITHM, TaK ¥ TIOHATHHA, IPUHATHIX B OTIACITBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SBJICHUE, HAYUYHBIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaJlU3, CUHTE3, KiIacCUu(UKaIus, MepuoIuIHOCTh, HAOIIOSHUE,
M3MEpPEHUE, IKCIIEPUMEHT, MO/JIEJIb, MOJICIIMPOBAHHUE.

du3uka: Marepusi, MHUKPOMHUP, MAKpPOMHUpP, aTOM, »OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHb,
BEILIECTBO, TelO, O0OBEM, arperaTHOE COCTOSHHE BEIECTBa, HACAIBHBIN Ta3,
(bu3nYecKre BeTUYUHBI, €IMHUIIBI H3MEPEHUS, CKOPOCTh, JHEPTHsI, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboIM3M, MAKPO-
U MUKPODJIEMEHTBI, OCJIKH, KUPbI, YTIEBObI, HYKICMHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadus: MuHEpanbl, TOPHBIC TTOPOJIbI, MOJIE3HBIC UCKOIIaeMbIe, TOTUIMRBO,
peCypCHL.

TexHomorusi: XMMUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYprus, CTPOUTEIbHbBIC
MaTepHUalbl, CEIbCKOXO3IMCTBEHHOE MPOU3BOACTBO, MHUILEBASI MTPOMBIIIICHHOCTD,
dhapMarieBTHUECKAS MIPOMBIIIJIEHHOCTb, MIPOU3BOJCTBO KOCMETHYECKUX
MpenapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MATEpPHUATIOB, JJEKTPOHHAS
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHU.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHN A ITPOI'PAMMBI 110 XMW
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

B cooTBeTcTBHHM C CHCTEMHO-IEATEILHOCTHBIM TIOJIXOJIOM B CTPYKType
JUYHOCTHBIX PE3YyJIhTAaTOB OCBOCHHS TpeIMeTa «XHUMHS» Ha yYPOBHE CPEIHETO
o0mero 0o0pa3oBaHMsS BBIJICICHBI CIEAYIONIME COCTAaBJSIONIME: OCO3HAHUE
OOyYaroIIMMHUCS POCCHUMCKON TpaKJAHCKOW HMJIEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTUBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTH OOYYaroIIMXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIAMH W HOPMaMHU TIOBEICHUS;, HAINYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HEHHbIC TUUTaHBbI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUSA TMpeaMera «XUMHUS»  OTpakaroT
c(OpPMHPOBAHHOCTh OTBITA TIO3HABATEIHLHON W TMPAKTHYCCKOW JEATECIHLHOCTH
oOyuJarommxcs B MPOLEecce peaan3aui 00pa3oBaTeIbHON AEITEIbHOCTH.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS TpeaMera «XUMHUS»  OTpakaroT
c(hOpPMHPOBAHHOCTh OTbITA TO3HABATEIHLHON M MPAKTHUYECKOW JeATEIbHOCTH
oOydJaronmxcss B MPOIECCe peaan3alud 00pa3oBaTEIbHONU JEATEILHOCTH, B TOM
YHUCJIC B YACTH:

1) rpamaaHCKOr0 BOCIIMTAHMS

OCO3HAHMS 00YYaIOUUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00S3aHHOCTEH,
YBaYXEHUS K 3aKOHY U MPABOMOPAJIKY;

MPEACTABIICHUS O CONMUAIBHBIX HOpPMax M TIpaBUIaX MEKINIHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JIESITEIIbHOCTU TpPU CO3JAaHUH
y4eOHBIX MPOEKTOB, PEIICHWH y4YeOHBIX W MO3HABATENbHBIX 3a/1ay, BBHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMAaTh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATM3E PA3IMIHBIX BUIOB YICOHOH ACSITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBOXEHUS K TIPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPWIOKEHUS XUMHH, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKW €CTh pe3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAJIbHBIX  IOHUCKOB,
MOCTOSTHHOTO TPY/Jla YUYE€HBIX U MPAKTUKOB,;



WHTEpeca M T[03HABaTEIbHBIX MOTHBOB B TMOJYYEHHUH M MOCIEAYIOIIEM
aHanu3e WHQPOpMaIMU O MEePEAOBBIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

HPABCTBEHHOTO CO3HAHMUS, STUIECKOTO TTOBEIACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUM, CBA3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSCh Ha MOPaJIbHO-HPABCTBEHHbBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIIEHWBATh CBOE IMOBEJECHHWE W TOCTYIKH CBOWX TOBAPHIIECH C
MO3UIIMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YUETOM OCO3HAHUS ITOCIEACTBUI
MOCTYTIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHUMAHUS IIEHHOCTEH 3M0poBOTO W 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DH3HUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOoicHUsT TIpaBWJI 0e30MmacHOTO OOpallleHus C BeleCTBaMU B OBITY,
MOBCEHEBHOM KU3HU, B TPYAOBOM JEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI WHIWBHAYAJIBHOTO W  KOJUIEKTHBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCHEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YHOTpeOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
NEeSATEIbHOCTH, OOILIECTBEHHO IOJE3HOM, TBOPYECKOM W JPYruX BHAAX
NEeSTEeIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUM TNPAKTHYECKUX 3aj]1a4y
COI[MAILHOM HAIMPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUUEeCKOMY M3Yy4YEHUI0 Mpodeccuil pa3iuyHOTrO pojia, B TOM
YHCJIe HA OCHOBE MPUMEHEHHUSI PEIMETHBIX 3HAHUH 110 XUMUH;

YBaXXEHUS K TPy, JIIOJSIM TpyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBUIYAJIbHOH TPacKTOPUH
oOpazoBaHus, Oyayuieil mpodeccur U peaau3aiiuu COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
nmoTpeOHOCTEH 00IIeCTBa;

6) 3K0J10r14eCKOro BOCIIUTAHMS:

HKOJIOTUYECKHU 11€JIECO00PA3HOr0 OTHOIIEHUS K MPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

MOHUMAHUS TJIOOAIBHOTO XapaKTepa SKOJOTUYECKUX NPOOJIeM, BIUSHHS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOTHON U COITMAIIBHON CPEJIbI;



OCO3HaHUS HEOOXOJUMOCTH HCIONb30BAHUA JOCTHXKEHUW XUMHH  JUIS
pELIEHUs BOIIPOCOB PAallMOHAIBHOTO IPUPOJOTIOJIb30BAHMS;

AKTUBHOIO HENPUATHUS JICUCTBUWA, NPUHOCALUIUMX BpEl OKpYKarolleu
NPUPOJIHON Ccpejlle, YMEHHSI MPOTHO3UPOBATh HEOJArONPUSITHBIE IKOJIOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIaTh UX;

HaJIM4Yusl pa3BUTOr0 3KOJIOTMYECKOTO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIBTYPBHI,
ombITa NEATEIbHOCTH HKOJIOTHYECKOMN HaIIPaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, CIIOCOOHOCTH W yMEHUS AaKTUBHO TNPOTHUBOCTOSTH HJICOJOTHHU
xemohoouu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyK{ U OOIIECTBEHHON NIPAKTUKH,

MOHMMAHUSl CHeUu(UKA XUMHUU KakK HayKd, OCO3HaHUS €& pojiu B
GbopMHpPOBaHUN PALMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3JaHUU IIEJIOCTHOTO
MpeCTaBlIeHUs] 00 OKpYKarolIeM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEW U pelieHuu MpoOJeM COXpaHECHHUS
MPUPOIHOTO PABHOBECHS,

yOeXKAEHHOCTH B OCOOOM 3HAYUMOCTH XHMHH [UJISI  COBPEMEHHOMU
UMBWIN3ALMA: B €€ TyMaHHUCTHUYECKON HAMpaBICHHOCTH W BaXXHOMl pOJIM B
CO3JaHMM HOBOW 0a3bl MaTepUaIbHOM KYJIbTYpbl, B PEUIEHUU TJIOOATBHBIX
npo0JieM yCTOMYMBOTO PAa3BUTHUSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U PKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00€CTICUCHUU
YCJIOBUM yCHEUIHOTO TPY/Jia U SKOJOTHYECKA KOMGMOPTHOM JKU3HU KaXKJAO0ro 4jieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHHMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJlyyaeMble 3HAHUA JIJIsl aHAM3a U OOBSCHEHUS SIBICHUM OKpPYKAIOIIEro Mupa u
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUS JIeNlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HayuyHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEIbI0 TOJyYeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Npo0eM B peabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K NO3HAHUIO, UCCIIEN0BATEIbCKOMN eI TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEPhIBHOMY  OOpa3OBaHUIO M
caMOOOpa30BaHUI0, K AKTUBHOMY TMOJYYCHUIO HOBBIX 3HAHUW 1O XHUMHUHU B
COOTBETCTBUHU C KM3HEHHBIMHU NOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSAM TpyJAa B paziuyHbIX chepax npodeccHoHaIbHOM
JEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MertarnpeaMeTHbIe pe3yJIbTaThl OCBOCHHS MPOTPAMMBI TT0 XMMHUHU Ha YPOBHE
CpeaHero oo1iero 00pa3oBaHus BKIIOYAIOT:

3HaUYMMblE IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIONIUXCS
MEXKIUCIUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TOHSATHS, OTPaKaOIINe
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHenuuKy METOIOB TO3HAHUS,
HCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIIecC, CUCTeMa, HayYHBIA (paKT, MPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, KCCIIe0BaHNE, HAOTIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpCaIbHbIC y4eOHbIEe NeWcTBUs (MO3HABaTEIbHbIE, KOMMYHUKATUBHEIE,

pETYJISATUBHEIC), 00€eCIeunBaroIIe dbopmHpoBaHUe (YHKIIMOHATBLHOM
IPaMOTHOCTH M COITMAIEHON KOMITETEHITUN 00YyJarOUXCs;
CIOCOOHOCTH 00yJaroIIXCcs HUCIIOJb30BATh OCBOECHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAJIbHBIC y4eOHBIC
JICUCTBYS B MIO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABAaTCIHHBIMH, KOMMYHHKATUBHBIMH ¥  PETYJISTHBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeliCTBUS

1) 6a30oBble JJOrHYeCKHE ICHCTBUS:

CaMOCTOSITENILHO  (OpPMYyJIHpPOBaTh M aKTyalM3UpOBaTh  Ipoliemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LEIN JAEATEIbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUU HX
JOCTHKEHHSI, COOTHOCHUTD PE3yJIbTAThI ACSITEILHOCTH C TIOCTABICHHBIMU IIEJISIMU;

UCTIONb30BaTh TNPU OCBOCHWU 3HAHUN MPUEMBI JIOTUYECKOTO MBIILUICHUS:
BBIJIETISITh XapaKTepHbIE MPU3HAKM MOHSITUA M yCTaHABIUBAaTh WX B3aUMOCBSI3b,
UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHUS Ui OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHHWS ¥ KPHUTEPUH [UISI  KIacCH(PHUKAIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHaBIMBaTh IPUYUHHO-CIEACTBEHHbIE CBA3M MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pacCyXkaeHus (MHIYKTHBHBIC, JACIyKTUBHBIC, II0
aHaJIOTWH), BBIBISATH 3aKOHOMEPHOCTH W TMPOTHBOPEUHS B PACCMATPHUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BHIBOBI U 3aKIIOUCHMUS;

IPUMEHATH B MPOLIECCE MMO3HAHUS HUCIIOJIb3YEMbIE B XMMUU CHMBOJIMYECKUE
(3HAKOBBIE) MOJIEH, TPEOOPa30BBIBATH MOJIEIbHbBIC IPEACTABICHNUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKkas (opmylia, YpaBHEHHE XUMHUYECKOU



peakluy — TMpU PEIICHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3ajad,
NPUMEHSTh HA3BaHHBIE MOJCIIbHBIC TIPEJICTABIICHHUS ISl BHISABICHUS XapaKTEPHBIX
MPU3HAKOB MU3yYaeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbIe MCCJIEI0BATEIbCKHE N1eICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XHUMHYECKUX
peakuuii;

dbopMyIUpOBAThH 1IENIU U 3a/1a4U UCCIIEI0OBAHMS], UCTIOIb30BATh MOCTABICHHBIE
U CaMOCTOSATEIBHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KaueCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI U (DOPMHUPOBAHMS THUIOTE3BI 1O MPOBEPKE MPaBUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJECTh HABBIKAMHU CAMOCTOSITEIBHOIO IIJJAHUPOBAHUS W IPOBEICHHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIECHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
IpoIecca, CaMOCTOSTEIbHO MPOTHO3UPOBATH €r0 pe3ylbTaT, (popMyIupoBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YIbTATOB UCCIIECIOBAHUS,
COCTaBJISITh 0OOCHOBAaHHBIN OTUET O NPOAETaHHON paldoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIIENOBATENLCKOW U MPOEKTHOM
NESATEIbHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIILHOMY
NOMCKY METOJIOB pEIIeHUs] NPAaKTUYECKUX 3aJay, HPUMEHEHHUIO pPa3IudyHbIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PAa3jIMYHbIX HCTOYHUKAX HH(PopMauuu (Hay4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COAEpPKaHUA, CIPABOYHBIE IOCOOUS,
pecypebl HTEpHETa), aHanmM3UpoOBaTh WH(POPMALMIO PA3IMYHBIX BHIOB U (opM
IIpE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh u
HEIIPOTUBOPEUYNBOCTb;

(GopMyJIMpOBaTh 3alpPOChl U MPUMEHATh PA3IMYHbIE METOJABI MPU MOUCKE U
orObope wuHpOpMaLMK, HEOOXOIMMOM [JIsi BBINOJHEHHS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HMCIHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U Pa3JIUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMaNbHYIO  (OpMy  TpEACTaBICHUS
uH(popmauu (cxemsbl, rpaduKu, TMarpaMmbl, TaOJIULIbI, PUCYHKH U JPYTHUE);

UCIIOJIb30BaTh HAy4YHbIM SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMHUYECKON HH(OpMAIMel: TNpUMEHSATh MEXIpeaMeTHble ((du3nueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, hOpMYJIbl, a0OpeBUATYPHI, HOMEHKIIATYPY;

HCIIOJIBb30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAIHOCTH.

KoMMyHUKAaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY)KI[&CMOI‘/’I TCMBI B XOA€ AHAJIOTra /U
AHUCKYCCHUH, BBICKA3bIBATH UACH, q)OpMy.TII/IpOBaTB CBOU IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)K@HHOfI 3aJa4n,

BBICTYNIATh C TPE3CHTAIMEH pe3yIbTaTOB ITO3HABATEIHHOU JESITEIBHOCTH,
MOJIYYCHHBIX CAaMOCTOSTEIBLHO MIJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBITOTHCHUH
XUMHYECKOTO 3KCIIEPUMEHTA, MPAKTUICCKOH pabOThI 1O MCCJICTOBAHUIO CBOMCTB
M3Y4aeMbIX BEIIECTB, peaanu3aluid yaeOHOTO MPOEKTa, U (POPMYyIMPOBATH BHIBOIBI
10 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHMM MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

Pery.l'lﬂTl/lBHl)Ie YHuBEpPCaAJIbHbIC yqeﬁnble I[eﬁCTBHﬁ:

CaMOCTOSITEIIBHO IUIAHUPOBATh M OCYILECTBIIATH CBOIO II03HABATEIbHYIO
NEATENIBHOCTh, Olpenensasd €€ Lenu W 3aJadd, KOHTPOJIUPOBaTb U II0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MPEIaraeMblii  alrOPUTM JCUCTBUNA TpHU
BBIMIOJTHEHNH YYE€OHBIX U HCCIEOBATEIbCKUX 3a7ad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs C Y4YETOM IOJyYE€HUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBJISITh CAMOKOHTPOJIb JESATEIBHOCTH Ha OCHOBE CaMoOaHaiu3a M
CaMOOLICHKHU.

IMMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3yJabTaThl OCBOCHHS MPOTPAMMBI 10 XUMUHU Ha YTIyOIEHHOM
YPOBHE Ha YPOBHE CpeAHEero oOIero oOpa3oBaHUs BKIIOYAIOT creruduuecKue
JUTsl yueOHOTOo mpeaMeTa « XUMUs» HayyHbIe 3HAHUSI, YMEHHS U CIIOCOOBI IEHCTBUN
M0 OCBOCHUIO, MHTEPIIPETAIIMU U MPEoOpa30BaAHUIO 3HAHUM, BHUJIBI JIEATEILHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3IMUYHBIX YUEOHBIX
CUTYaIMsIX, a TAKXKE B peabHBIX KU3HCHHBIX CUTYyaIlUsIX, CBI3AHHBIX ¢ XUMuel. B
mporpaMme MO XHMHHM TIPEIMETHBIE PEe3yJbTaThl MPEACTABICHBI MO TOJaM
U3Yy4YCHHUS.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OOImas W HeopraHuyeckas
XUMUSD OTPAKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABJICHUN: O MaTepUaIbHOM €IUHCTBE MHDA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUW MPHUPOJBI, O MECT€ M 3HAYCHUU
XUMHUU B CHCTEME €CTECTBEHHBIX HAYK M €€ PO B OOECIEYECHUU YCTOWIMBOTO



pa3BUTHA, B PEIICHUU MPOOJIEM HKOJOTMYECKOM, DHEPreTUYECKOM U MUIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEIULMHBI, CO3JaHUM HOBBIX MAaTEPHUAJIOB, HOBBIX
UCTOYHUKOB SHEPruH, B OOECIEUEHUU PALlMOHAIBHOIO MPUPOIOIOJIb30BAHUS, B
dbopMUpPOBaHUK MHPOBO33PEHUS U OOIIEH KyJIbTypbl YeNOBEKa, a TaKxkKe
HKOJIOTUYECKM OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3I0POBbI0 W IMPUPOJIHOMN

cpene;
BJIQJICHUE  CHUCTEMOM  XHUMHUYECKHX  3HAHUH, KOTOpas  BKJIIOYACT:
OCHOBOTOJIAraloINe TMOHITUS — XUMHUYECKUH JJIEMEHT, aToM, SAPO aToMma,

U30TOIIBI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, 0-aToMHBIE OpOUTAT, OCHOBHOE U
BO30Y>KIAEHHOE COCTOSIHUSI aToMa, TMOpuau3alius aTOMHBIX OpOuTasel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb  OKUCIIECHUS,
XMMHUYECKass CBs3b (KOBAJIEHTHAsl, WMOHHAs, MeETaJJIM4yecKas, BOJOPOAHAs),
KpUCTAJUIMUECKasl PEIIETKa, XUMHUYECKas peakuusi, pacTBOpP, SJIEKTPOJIHTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALIMS, CTENEeHb JUCCOLUALUH,
BOJOPOAHBIA TOKa3aTellb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBOMH 3(PPeKT
XMMHUYECKOHN peakuu, CKOPOCTh XUMUUECKON peakliii, XUMHUYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (TEOPHs BJIEKTPOJIUTHUUYECKON NHUCCOLMALNU, NEPUOANYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
NPEBPAILECHHS] SHEPTUH NIPU XUMUYECKUX PEAKLHMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK
XUMHH, MHPOBO33PEHYECKHE 3HAHHWA, JIeXKAlUMe B OCHOBE IOHMMaHUS
OPUYUHHOCTA M CHCTEMHOCTH  XUMHUYECKHMX  SIBICHHI;  COBPEMEHHBIE
IPEACTABICHNUS] O CTPOEHUMU BEIIECTBA HAa AaTOMHOM, HMOHHO-MOJIEKYJSIPHOM U
HAJMOJIEKYJISIDHOM ypPOBHSAX; MPEJICTAaBICHUS O MEXaHM3MaX XUMHUYECKUX
peaKkumii, TEPMOAMHAMUYECKUX M  KUHETHYECKUX 3aKOHOMEPHOCTIX  HX
IIPOTEKaHUs, 0 XMMUYECKOM PAaBHOBECHM, PACTBOPAX M JHCIIEPCHBIX CUCTEMAX;
(aKTOJIOTMYECKHUE CBEICHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0OE€30IacHOM
WCITOJIb30BAaHUU BAXXKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY U IMPAKTUUYECKON
NESATEIIbHOCTH ~ YeJIOBEKa, OOIIMX  Hay4HbIX  IPUHLHUIAX  XUMHYECKOIO
IIPOU3BOJICTBA;

C()OPMUPOBAHHOCTh YMEHUIl: BBIABIATH XapaKTepHble MPHU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE TOHITHS MpU
ONMHMCAHUHM HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLCHUN;

C(OPMUPOBAHHOCTh YMEHMSI HCIOJIb30BaTh XMMUYECKYI0 CHMBOJIUKY JUIs
cocTtaBieHUs: (GOpMyJl BELIECTB M  YpPaBHEHUH XHMMUYECKUX peakLui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACTBHBIX
BEILECTB;

c(OpPMHPOBAHHOCTh YMEHHUSI ONPEIEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COECIMHEHMSX, BUJ XMUMHYECKOW CBSI3U (KOBaJCHTHAs,



WOHHAs, MeTaJNInyecKas, BOJOPOJAHAs), THUIl KPUCTAJUIMYECKOW PEHIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMUMHYECKOW CBSI3M W TUNA KPUCTALIMYECKON PpEIIETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3MbI 00pPa30BaHMsI KOBAJIGHTHOU CBSI3H;

chOpPMHPOBAHHOCTh  yMEHUH:  KiaccU(PUIMPOBATh:  HEOPTaHUYECKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 0 PA3JIMYHBIM MpU3HAKaM (YUCITY
U COCTaBYy pEarupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakifu, N3MEHEHHUIO
CTETICHEH OKHCICHHUS JJIEMEHTOB, OOpaTHUMOCTH, Y4YacTHIO KaTalu3aropa H
JPYTHE); CAMOCTOATEIHHO BHIOMPATh OCHOBAHUS M KPUTEPUU JUIs KilacCU(pUKALIUN
M3Y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBATH CMBICI MIEPUOUUYECKOTO 3aKoHa Jl.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (PYHKITNU;

chOpPMHUPOBAHHOCTh YMEHUH: XapaKTEepPU30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKUX DJJIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOJIOB
Ilepuomnueckoin  cucremsl .M.  MeHnneneeBa,  uCHOJIb3ys — IOHSATHUSA
«OHEPreTUYECKHE YPOBHW», «IHEPreTUUYECCKHE IOJAYPOBHM», «S-, P-, d-aToMHBIC
opbuTanm», «OCHOBHOE M BO30YXKIAEHHOE JHEPTETUYECKHE COCTOSHHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XHMHMUYECKHX DJIEMEHTOB M UX
coequHeHUM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr I, U.
MeHneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUS
UX JIEKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMNHUCHIBaTH)  OOIIUE
XUMUYECKUE  CBOMCTBA  BEHIECTB  pPA3JIMYHBIX  KJIACCOB,  IOJATBEPKIATh
CYyLIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXJy HEOPraHUYECKUMHU BEIIECTBAMHU C
MOMOIIbIO YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

Cc()OPMHPOBAHHOCTh yYMEHUS PACKpBhIBaTh CYIIHOCTb: OKHCIHUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEAKIMH; peakIuil MOHHOTO OOMeHa MyTEM COCTaBJIEHWS HMX TOJHBIX H
COKpPALIEHHBIX  HMOHHBIX  YPAaBHEHWW;  pEaKUMH  TUAPOJIU3a;  peaKui
KOMILJIEKCO0Opa3oBaHus (Ha MpUMEPE r'MIPOKCOKOMIUIEKCOB [IMHKA U aTFOMUHUSA );

c(OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEaKIUi C YUYETOM HX SHEPreTUYECKUX XapaKTePHUCTHK, XapakTep
M3MEHEHHSI CKOPOCTM XHMHUYECKOW PpEAKUUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(akTOpoB, a TaK)Ke XapakTep CMEUIEHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpuniui Jle [larensbe);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHWMHUYECKHUE PEaKIIHH,
JIe)KallMe B OCHOBE MPOMBIIIJICHHOTO ITOJIYYEHUSI CEPHOW KHUCIIOTHI, aMMHAaKa,



oOIIMe HaydyHble TPUHIMIBI XHMHUYECKHUX IPOU3BOJICTB; I1€7€C000pa3HOCTh
MIPUMEHEHHUSI HEOPTaHMYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOUYKH
3pPEHUSI COOTHOIIEHHUS PUCK-TI0JIb3Q;

c(hOpPMHPOBAHHOCTh BIIAJIEHUS CHUCTEMOW 3HAHUA O METOJaX HAyYHOTO
MO3HAHUSL SBJICHUW TMPUPOABI — HAONIIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
AKCTIIEPUMEHT (peajbHbIN U MBICIICHHBIN ), HCTIOJb3yEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS MPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIICIOBAHUM BEIIECTB
U s OOBSICHEHWS XHMHYECKUX SIBIICHWN, HMMEIONUX MECTO B MPHUPOJIE,
MPAKTUYECKOM JEATETbHOCTH YEJIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpPMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee 0CO3HAHHOTO MOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpPMUPOBAHHOCTh yMEHHUSA TMPOBOJUTH PACUETHI: C UCIOIb30BaHUEM
MOHSATUM «MaccoBasi JIOJsl BEIIECTBA B PACTBOPE» U «MOJIIPHAsT KOHIICHTPAIUs»;
MaccChl BEIIECTBA MM 00bEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIJIOBOro 3¢ dexra
peaKlMu; 3HAYEHUsI BOJOPOJHOIO IMOKa3aTeid PacTBOPOB KUCIOT W IIEIOYEH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU;, Macchl (00bE€Ma, KOJWYECTBA BEIIECTBA)
MPOAYyKTa PEAKIUU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
OTpeIeIEHHON MacCOBOM J10JIeM pacTBOPEHHOTO BEIECTBA WJIM JIAHO B M30BITKE
(MMeeT TpHUMECH); JOJIM BBIXOJA MPOJAYKTa pEeakiuH; OOBEMHBIX OTHOIICHHIM
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TIUIAHUPOBATh U MPOBOIAUTH
XUMUYECKUNA  JKCIEPUMEHT  (IIPOBEACHHME  pPEeakuuMid  HOHHOro  OOMEHa,
MOATBEPKACHUE KaUECTBEHHOIO COCTaBa HEOPIraHUYECKUX BEILIECTB, ONPEIECICHUE
Cpelbl PacTBOPOB BELIECTB C TMOMOIIBKD HWHIMKATOPOB, W3YYECHHE BIUSHUS
pa3IMYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, pelICHHE
OKCIEPUMEHTANbHBIX 3a7ad 1o TemaM «Metawey u  «Hemeramis»y) ¢
COOJTIO/IEHNEM TpaBuiI 6€30MacHOro OOpallleHus ¢ BEHIeCTBAaMU U J1a00paTOpHbIM
oOopynoBanueM, (HOpMyIupoBaTh IIelb HMCCJIENOBAaHUS, TMPEJCTABISAThH B
paznuyHOi ¢opMe pe3yNbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH UX
JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUI: COOJIIOATh MPaBUIIA MOJb30BAHUS XUMUYECKON
mocyol W JabopaTOpHBIM 000pyJAOBaHHWEM, OOpalleHHUs C BEIIeCTBAMHU B
COOTBETCTBHHM C WHCTPYKIMSIMHU TIO BBHIMOJHEHUIO JAOOPATOPHBIX XHUMHYECKUX
OMBITOB, 3KOJIOTUYECKH 11€71eCO00pa3HOr0 TMOBEACHUST B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbS, OKPYKArOILIEl MPUPOTHON
Cpeabl U JOCTHXEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh



TOKCHUYECKOT'O JICMCTBUSI HA JKUBBIE OPTaHU3MBI OMPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHMMas cMbIc noka3arens [TK;

c(hOpPMHUPOBAHHOCTh YMEHHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHUKAX (Hay4dHas U y4eOHO-HAydHAS
JuTepaTypa, CpelcTBa MaccoBoi uHbopMmaruu, HTEpHET U Apyrue), KpUTUIECKU
aHaJU3UPOBaATh XUMHUUYECKYI0 MHGOpMAIIMIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOM 3a1auei.



11 KJIACC

KosunvecTBOo 4acoB JJIeKTPOHHBbIE
HaunmenoBanue pa3jaejioB U TeM uudpoBLIe
Ne i/mn P Konrpoubusie IIpakTHueckue (upp )
NMPorpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paszgea 1. Teoperuueckue 0CHOBbI XUMHH
Crpoenue atoma. [lepuoanueckuit 3aKoH
1.1 u [lepuoanueckas cucreMa XUuMHYECKUX 9 https://myschool.edu.ru/
snemenToB M. Y. MenaeneeBa
.M
1.2 Crpoenne pemectsa. Mruorooopasie 11 1 https://myschool.edu.ru/
BEIIECTB
1.3 XHUMHYECKUE PEeaKITuu 19 1 3 https://myschool.edu.ru/
Hroro mo pazneny 39
Paznen 2. Heopranuueckasi Xxummusi
2.1 Hemeramner 31 1 3 https://myschool.edu.ru/
2.2 MeTamisl 23 1 2 https://myschool.edu.ru/
Uroro no pazaeny o4
Pa3zgen 3. XuMus 1 :KU3HL
31 Metoap! T03HaHUS B XUMUU. XUMHUS U 9 https://myschool.edu.ru/
JKU3HBb
Hroro no paszneny 9
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 4 8



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

ITOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
Ne KoanyecTBO yacos Jlara
JJIeKTpPOHHBbIe LU (poBbIe 00pa3oBaTebHbIE
n/  Tema ypoka Bce Koutpoasn  IlpakTtuuec U3yYCH
pecypcsl
1| ro ble padoThl = KHe pa0orbl  HA
[Ipe3enTanus
(MHO®OYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-stroenie-atoma-klass-1984616.html BuaeoypoK:
http://school-collection.edu.ru/
Artom. CocTas YpOK(HKnacc):https:_/_/w_vvw.vaklass._ru/_;_)/h|m||a/11-
ATOMHBIX 5L klass/osnovnye-poniatiia-i-zakony-khimii-
va ' 1 6931691/sovremennaia-model-stroeniia-atoma-6936621
XHUMUYECKUMN
H3oTonbl Bueoypox
PJIEMEHT. (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
-klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma
Ypox (POIII):https://resh.edu.ru/subject/lesson/6479/ Ypox
(Ilupposas 6mbmoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/osnovnye-svedeniya-o-stroenii-al/article
Ctpoenue
SUCKTPOHBIX 1 Bubmaorexa LIOK https://m.edsoo.ru/b4dofffa
000JI0YEK aTOMOB,
KBAaHTOBBIC HHCJIA
Knaccudukanus
XUMITACCIIX 1 bubmuoreka I{OK https://m.edsoo.ru/61294af9
9JIEMEHTOB (S-, p-, d-,
f-anemeHThI)
P
acnpelerIeie 1 bu6nuoteka LIOK https://m.edsoo.ru/f5f750fe

9JICKTPOHOB 110



https://infourok.ru/prezentaciya-po-himii-na-temu-stroenie-atoma-klass-1984616.html
https://infourok.ru/prezentaciya-po-himii-na-temu-stroenie-atoma-klass-1984616.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma
https://resh.edu.ru/subject/lesson/6479/
https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-svedeniya-o-stroenii-a1/article
https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-svedeniya-o-stroenii-a1/article
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe

aTOMHBIM OpOUTAIIIM

DJIEKTPOHHBIE
KOH(HUTypaIu
aTOMOB DJIEMEHTOB B
OCHOBHOM U

bu6mmoteka IHOK https://m.eds00.ru/8149e846

BO30YKIEHHOM
COCTOSTHHH
ONEeKTPOHHBIE
KOH(HUTypaIu
HOHOB. Bbu6nunoteka LIOK https://m.edsoo.ru/a0764b24
DIIEeKTPOOTPULIATEIH
HOCTb
VYpoxk (AKmnacc):https://www.yaklass.ru/p/himija/11-
Tepuoueckuii klass/osnovn_ve—'poniat-i_ia—i—zak(?nv—lfhimii— o
SAKOH I 6931691 /periodicheskii-zakon-i-periodicheskaia-sistema-
khimicheskikh-elementov-_-6948490 IIpe3eHnTanus
[Tepnonuueckas

CHUCTEMa XMMHUYECKUX
sneMeHToB . W.
Menneneena, CBI3b C
COBPEMEHHOM
TEOPHEN CTPOCHUS

(MHD®OYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-periodicheskij-zakon-i-stroenie-atoma-11-kl-spo-
profil-5494709.html Ypok (Lludposas
oubmmoreka):https://app.onlineschool-1.ru/11-
klass/himiya/periodicheskaya-sistema-himichesk1/article
Buneoypok: http://school-collection.edu.ru/ Bugeoypox

aTOMOB (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
-klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma
3aKOHOMEPHOCTH VYpox (AKmacce):https://www.yaklass.ru/p/himija/11-

W3MEHEHHS CBOMCTB
XUMHYECKHX
3JIEMEHTOB U
00pa3yeMbIX UMU

klass/osnovnye-poniatiia-i-zakony-khimii-
6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-
ikh-soedinenii-po-perioda_-6957324 IIpe3enTtarus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
zakonomernosti-izmeneniya-himelementov-i-ih-soedineniy-



https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://infourok.ru/prezentaciya-po-himii-na-temu-periodicheskij-zakon-i-stroenie-atoma-11-kl-spo-profil-5494709.html
https://infourok.ru/prezentaciya-po-himii-na-temu-periodicheskij-zakon-i-stroenie-atoma-11-kl-spo-profil-5494709.html
https://infourok.ru/prezentaciya-po-himii-na-temu-periodicheskij-zakon-i-stroenie-atoma-11-kl-spo-profil-5494709.html
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk1/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk1/article
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://infourok.ru/prezentaciya-po-himii-zakonomernosti-izmeneniya-himelementov-i-ih-soedineniy-1400406.html
https://infourok.ru/prezentaciya-po-himii-zakonomernosti-izmeneniya-himelementov-i-ih-soedineniy-1400406.html

MPOCTHIX U CIOKHBIX
BEIIECTB I10 TPpyIamM
U TIepruoiaM

1400406.html Ypoxk (Lludposas
oubnmoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/periodicheskaya-sistema-himichesk/article

Cucremarusaiis u

9 000011ICHIE 3HAHUH bubmuoreka I{OK https://m.edsoo.ru/8fad2942
10 TeME
[Ipe3enTanms
BUIbI XHMHIECKOI (I/IHd)OY_PQK_):https:_//infourok.ru_/prezentaciya—po-_himii-
obobschenie-i-sistematizaciya-znaniy-po-teme-stroenie-
costsi. Mexatusmet hestva-klass-497723.html B ‘http://school
oBpasoBanus Vesc e§ va-klass- .html Buneoypox:http://school-
10 COBAICHTHOMN CBS3H collection.edu.ru/
' Ypox(POIII):https://resh.edu.ru/subject/lesson/5911/
Bonopoanas cBs3b.
MexMONeKyIsIpHbIE (Bracoypox
vy P (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10
B3aUMOACUCTBUA . . . ..
-klass/bvvedenieb/geometriya-molekul-ponyatie-o-teorii-
gibridizatsii
BanentHoCTh 1
BAJICHTHBIC
BO3MOXHOCTHU
atoMoB. CBs3b
11 AIIEKTPOHHOMN bubnnoreka [HOK https://m.edsoo.ru/3d2ca093
CTPYKTYPBI MOJIEKYII
C UxX
TCOMETPHUICCKUM
CTpPOCHUEM
IIpencraBnenus o
OMILIIEKC
1p  NOMIVICRCHBIX Bu6inoteka LIOK https://m.edsoo.ru/8c66b12a

COEIMHEHUSIX: COCTAB
Y HOMEHKJIaTypa



https://infourok.ru/prezentaciya-po-himii-zakonomernosti-izmeneniya-himelementov-i-ih-soedineniy-1400406.html
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk/article
https://m.edsoo.ru/8fad2942
https://infourok.ru/prezentaciya-po-himii-obobschenie-i-sistematizaciya-znaniy-po-teme-stroenie-veschestva-klass-497723.html
https://infourok.ru/prezentaciya-po-himii-obobschenie-i-sistematizaciya-znaniy-po-teme-stroenie-veschestva-klass-497723.html
https://infourok.ru/prezentaciya-po-himii-obobschenie-i-sistematizaciya-znaniy-po-teme-stroenie-veschestva-klass-497723.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/5911/
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/geometriya-molekul-ponyatie-o-teorii-gibridizatsii
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/geometriya-molekul-ponyatie-o-teorii-gibridizatsii
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/geometriya-molekul-ponyatie-o-teorii-gibridizatsii
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a

13

14

15

BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO
cTpoeHusd. Tumsl
KPHUCTAJUIMYECKUX
PELIETOK U CBOMCTBA
BEILECTB

ITonstue o
JIUCTIEPCHBIX
CHCTEMAX.
[Ipencrapienue o
KOJIJIOMJTHBIX
pacTtBopax

Hctunabie
PacTBOPHI:

[IpesenTanus
(MHD®OYPOK):https://infourok.ru/prezentaciya-k-uroku-
himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-
okisleniya-282695.html Buneoypox: http://school-
collection.edu.ru/
Ypoxk(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-khimii-
6931691/valentnye-vozmozhnosti-atomov-6939437
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-
vozmozhnosti-atomov-himicheskih-elementov Ypok
(POI):https://resh.edu.ru/subject/lesson/6332/

[IpezenTanus
(MHD®OYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-dispersnie-sistemi-klass-3453293.html Buneoypok:
http://school-collection.edu.ru/
Ypoxk(SAKnacc):https://www.yaklass.ru/p/himija/11-
klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-
6980590 Buneoypok
(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 Ypox (Lu¢posas
o6ubnmoreka):https://app.onlineschool-1.ru/11-
klass/himiya/dispersnye-sistemy/article Ypok
(POI):https://resh.edu.ru/subject/lesson/4939/

bubmuoreka [{OK https://m.edsoo.ru/e9ccdd8d



https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-elementov
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-elementov
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-elementov
https://resh.edu.ru/subject/lesson/6332/
https://infourok.ru/prezentaciya-po-himii-na-temu-dispersnie-sistemi-klass-3453293.html
https://infourok.ru/prezentaciya-po-himii-na-temu-dispersnie-sistemi-klass-3453293.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article
https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article
https://resh.edu.ru/subject/lesson/4939/
https://m.edsoo.ru/e9ccdd8d

HAaCBIIIICHHBIC U
HEHaCBHIIICHHBIE,
pPacTBOPUMOCTb.
Kpucrannoruapatet

16

CnocoObl
BBIPaKEHUS
KOHIICHTPAIUN
pacTBOPOB

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

17

18

Pemenne 3amau ¢
HCIOJIb30BaHUEM
MOHATHH ""MaccoBas
JIOJISI pAaCTBOPEHHOTO
BemecTna',
"MoJiapHas
KOHIIeHTpanus"
Knaccudukanus u
HOMEHKJIAaTypa
HEOPraHUYECKHUX
BEIIECTB

bu6nmoteka IIOK https://m.edsoo.ru/785e0ab4

bu6nuoteka LIOK https://m.edsoo.ru/bf9e108d

19

Cucremarusais u
0000111IeHrEe 3HAHNI
10 TEME

bubnuoreka L{OK https://m.edsoo.ru/8d2c6a3a

20

KonTtponbHnas pabora
o temam "CTpoeHue
aTroma.
Ilepuonnueckuii
3aKOH U
[Tepnonuueckas
CHCTEMa XUMMHYCCKUX

bubnuoteka [{OK https://m.edsoo.ru/70a60aa4



https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4

anementoB /. U.

21

22

23

Menneneena",
"CtpoeHnue
BEIIIECTBA.
Mmuoroobpasue
BelecTB"
[Ipe3enTanus
Knaccuduranms (MH®OYPOK):https://infourok.ru/prezentaciya-11-klass-
XHMHYECKHX klassifikaciya-himicheskih-reakcij-5540433.html
peakuuii B Buneoypok:http://school-collection.edu.ru/

HEOpPraHUYECKOH U
OpraHUYeCKOu
XUMHH. 3aKOH
COXpPaHEHUS MaCChI
BEIIECTB; 3aKOH
COXpaHEHUS U
MIpEBpAaICHHS
SHEPTUHU MpHU
XUMUYECKHUX
peaxIusax

Tennosie 23 PeKThI
XUMHUYECKHX
peaKuui.
TepMoxumuueckue
ypaBHEHUS

Brruucnenus no
YpaBHEHUSAM
XHUMHYECKHUX
peakuuii u

Ypoxk(SdKnacc):https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/klassifikatciia-
khimicheskikh-reaktcii-po-raznym-priznakam-6964758
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-
himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
Ypok (L{udposast 6ubimoTeka):https://app.onlineschool-
1.ru/11-klass/himiya/klassifikaciya-himicheskih-
reakc5/article Y pok
(POIL):https://resh.edu.ru/subject/lesson/4938/

bubmuoreka IIOK https://m.edsoo.ru/d1db86da

bubnuoreka [{OK https://m.edsoo.ru/87b13954



https://infourok.ru/prezentaciya-11-klass-klassifikaciya-himicheskih-reakcij-5540433.html
https://infourok.ru/prezentaciya-11-klass-klassifikaciya-himicheskih-reakcij-5540433.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakc5/article
https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakc5/article
https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakc5/article
https://resh.edu.ru/subject/lesson/4938/
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954

TCPMOXUMHYCCKUM

24

25

26

27

YpaBHEHUSIM
[IpesenTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-skorost-himicheskih-reakciy-klass-1040626.html
Buneoypok: http://school-collection.edu.ru/

Cropocts Ypok(SIKnacc):https://www.yaklass.ru/p/himija/11-

XUMHYECKOH klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-

peakmuu, eé
3aBUCUMOCTH OT
Pa3JIMYHBIX
daktopoB. Karanus u
KaTaJau3aTopbl

I'omorenHsie u
reTepOreHHbIE
peakuu

IIpakTrueckas
pabora Ne 1 mo Teme
"Bnusaue
pa3IMYHBIX
(bakTOpOoB Ha
CKOPOCTh
XUMHYECKON
peakiuu"

Ob6partumsie u
HeoOpaTHUMBble

reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
-klass/bklassifikaciya-himicheskih-reakcijb/skorost-
himicheskoy-reaktsii Ypoxk (ILludposas
oubnmoreka):https://app.onlineschool-1.ru/11-
klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-
himicheskih-reakcijl/article

bubnuoreka ITOK https://m.edsoo.ru/1facaldl

IIpe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-



https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://m.edsoo.ru/1faca1d1
https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html

na-temu-skorost-himicheskih-reakciy-klass-1040626.html

peakiuu.
XuMH4yeckoe Buneoypok: http://school-collection.edu.ru/
paBHOBECHE VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-
reaktcii-faktory-vliiaiushchie-na-skorost-reakicii-6964759
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
-klass/bklassifikaciya-himicheskih-reakcijb/skorost-
himicheskoy-reaktsii Ypoxk (ILludposas
oubnmoreka):https://app.onlineschool-1.ru/11-
klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-
himicheskih-reakcijl/article
[IpakTuueckas
paborta Ne 2 o Teme
"Biusaue
pg  PaMAHBIX Bu6miorexa [{OK https://m.edsoo.ru/3bf34e17
¢daxTopoB Ha
IIOJIOKCHHUC
XHUMHNYCCKOTI'O
paBHOBecuA"
[Ipe3enTanus
5 (MH®OYPOK):https://infourok.ru/prezentaciya-
JIEKTPOJINTUYECKAS . - .
elektroliticheskaya-dissociaciya-klass-3049118.html
Jaucconuanus. .
Buneoypok: http://school-collection.edu.ru/
CuIibHBIE U ClTa0bIe - I
29 (AKumacc):https://www.yaklass.ru/p/himija/11-klass/khimiia-

DJIEKTPOJIUTHIL.
Creneun
IUCCOLIMAIAN

rastvorov-7109506/elektroliticheskaia-dissotciatciia-
vodorodnyi-pokazatel-ph-rastvora-7048767 Buneoypoxk
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-



https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://m.edsoo.ru/3bf34e17
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena

elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-
dissotsiatsiya-reaktsii-ionnogo-obmena

Hounnoe
MMPOU3BCACHUC BOABI.
Cpena BoAHBIX

30 pacTBOpOB. bu6mmoreka L{OK https://m.edsoo.ru/3966ca89
Bonopoansrit
nokazatenb (pH)
pacTBopa
I'maponus cosnen.
Peaxkmun,

31 MIPOTEKAIOIINE B bu6nmoteka LIOK https://m.edsoo.ru/09d5a9bd
pacTBopax
3JICKTPOJIUTOB
IIpakTrueckas
paborta Ne 3 o Teme

32 "Xumuueckue bu6nuoteka IIOK https://m.edsoo.ru/2e3daeb0
peaKkIMK B pacTBOpax
3JIEKTPOJIUTOB"

[Ipesenranus

OxucnurensHo- (MHO®OYPOK):https://infourok.ru/prezentaciya_okislitelno
BOCCTAHOBHUTEJILHbBIE -vosstanovitelnye reakcii_11 klass-481851.htm

33 peaKknuu. Buneoypok: http://school-collection.edu.ru/ Ypok
Baxnenmue (Imndposas bubnmoTeka):https://app.onlineschool-1.ru/11-
OKUCITUTENH U klass/himiya/okislitelno-vosstanovitelnye7/article
BOCCTaHOBHUTEIIN https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-

rasplavov-i-rastvorl/article
34 Meroz onextporitioro bubmuoreka [{OK https://m.edsoo.ru/fb691387

(371EKTOHHO-



https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://m.edsoo.ru/fb691387

MOHHOT0) Oananca

DIIEKTPOJIN3
35 pPacTBOpOB U bubnmoreka [{OK https://m.edsoo.ru/93fb97d2
pacIuiaBoB BEUIECTB
P
36 Clerme sajat bu6mmoteka IIOK https://m.edsoo.ru/5a859d16
pa3IMYHBIX THIIOB
P
37 CHICHHE 3aAak Bubmnorexa LIOK https://m.edsoo.ru/5afa265d
pa3IMYHbIX THIIOB
Cucremarusais u
000011IeH1Ee 3HAHUI
38 10 TEME Bbu6nuoteka LIOK https://m.edsoo.ru/c161eb85
"XUMHUECKHE
peakun"
KontponsHas pabora
39 ?0 TeMe Pemy EI'D:https://ege.sdamgia.ru/
XUMHUYECKHE
peakiuu"
ITonoxxenune Tpesenrauus _ _ o
HEMCTAIITOB B (MHO®OYPOK):https://infourok.ru/prezentaciya-po-himii-
Teproamueckoii nemetalli-klass-2669698.html Buneoypoxk:http://school-
collection.edu.ru/
CHETEME XIMITCCKi SIKnace):https://www.yaklass.ru/p/himija/11-
snemenTos /1. 1. Ypox( J'IaCC.). TEPS: Y TLEpImL .
klass/kharakteristika-nemetallov-7269055/khimicheskie-
40 Menneneesa u

0COOEHHOCTHU
CTPOEHHUSI X aTOMOB.
dusznueckue
CBOMCTBaA
HEMETAJIJIOB

elementy-nemetally-6852268
Buneoypox(MHTEPYPOK):https://interneturok.ru/lesson/c
hemistry/9-klass/himiya-nemetallov/stroenie-atomov-i-
svoystva-himicheskih-elementov-nemetallov ¥Ypok
(Lmdposas 6mbamoreka):https://app.onlineschool-1.ru/11-
klass/himiya/nemetally/article Ypok



https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://ege.sdamgia.ru/
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/stroenie-atomov-i-svoystva-himicheskih-elementov-nemetallov
https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/stroenie-atomov-i-svoystva-himicheskih-elementov-nemetallov
https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/stroenie-atomov-i-svoystva-himicheskih-elementov-nemetallov
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article

(POI):https://resh.edu.ru/subject/lesson/5939/

41

42

43

Amnotponus
HEeMeTaJIoB (Ha
npuMepe KUciaopoa,
cepsl, hochopa u
yriiepoia)

Bonopon:
MOJTyYeHHE,
buzndeckue u
XUMHYECKHE
cBoiicTBa. ['mapuasl

I"amoreHsr:
HaXO0XKJIeHUE B
MIPUPO/IE, CIIOCOOBI
MOJIyYeHHUS,
dusnveckue u
XUMUYECKHE
CBOMCTBaA

[Ipe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
nemetalli-klass-2669698.html Buneoypoxk:http://school-
collection.edu.ru/

VYpok (ILludporas 6mbmmoTeka):https://app.onlineschool-
1.ru/11-klass/himiya/nemetally/article Ypox
(POI):https://resh.edu.ru/subject/lesson/5939/

bu6nmoteka LIOK https://m.edsoo.ru/0aa8f613

bubnuoteka L{OK https://m.edsoo.ru/4e223795

44

["anoreHoBoO1I0pOIbI.
Baxnenmme
KHUCJIOPOJCOAEPKAIIHN
€ COCIMHCHUS
TaJIOTCHOB

bubnuoteka [{OK https://m.edsoo.ru/6b3255e6

45

JlaGopaTopHsble
IIPOMBIIIJICHHBIE
CIOCOOBI OJTyUEHUs
raJOreHoB.

bubnuoteka [{OK https://m.edsoo.ru/6971acad



https://resh.edu.ru/subject/lesson/5939/
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://resh.edu.ru/subject/lesson/5939/
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4

IIpumeHenue
TaJIOreHOB U X
COEeTUHEHNN

46

IIpakTrueckas
pabota Ne 4.
Pemenue
3KCHEPUMEHTAIBHBIX
3a/1a4 1o TeMe
"T"anorensr"

bubmuorexa [TOK https://m.edsoo.ru/8b26fecd

47

48

49

Kucnopon:
1ab0paToOpHbIE U
MIPOMBIIIJICHHbBIE
CIocoObl MOTyUYeHUS,
buzndeckue u
XUMHUYECKHE
cBoiicTBa. O30H.
IIpumeHenne
KHCJIOpOJia M 030HA

OKcugel 1
MIEPOKCHUIBI
Pemenne 3amau
pa3IMYHBIX TUIIOB

bu6nmoteka IIOK https://m.edsoo.ru/c8abc36a

bu6nmoteka LIOK https://m.edsoo.ru/5¢8816a0

bu6nmoteka IIOK https://m.edsoo.ru/2b6d8b4b

50

Cepa: HaxO0XJIeHUE B
MIPHUPOJIC, CTIOCOOBI
MOJTyYeHUS,
¢buznueckue u
XUMHUYECKHE
CBOMCTBa

bubnuoteka [{OK https://m.edsoo.ru/46afael6

51

CepoBogopoy,

bu6mmoteka IIOK https://m.edsoo.ru/7c875999



https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999

CYIb(UIBI

52

Kucnopoacoaepxarii

HC COCANMHCHUSA CCPBI.

OcoOenHocTH
CBOMCTB CEPHOU
KHCJIOTHI

bu6mmoteka IIOK https://m.edsoo.ru/8cfa2548

53

[IpakTnueckas
pabota Ne 5.
Pemenue
AKCIIEPUMEHTATBHBIX
3azna4d o teme "Cepa
U eé coenuueHus"

bubnuorexa I{OK https://m.edsoo.ru/Oafb05e4

54

A30T: HaXO0XKCHUE B
IPHUPOJIC, CTIOCOOBI
MOJTyYeHUS,
dusnveckue u
XUMHYECKHE
cBoOMcTBa. AMMUAK,
HUTPUIBI

bubnuoteka L{OK https://m.edsoo.ru/badd2255

55

Kucnoponconepxang
1€ COCAUHCHUS
azora. OcoOeHHOCTH
CBOMCTB a30THOM
KHUCIIOTHI

bubnuoreka [{OK https://m.edsoo.ru/e2965afe

56

[Ipumenenue a3ora u
€r0 COSTUHEHUN.
A30THBIE YA0OpEHUS

bubnuoteka [{OK https://m.edsoo.ru/129f5059

57

Ddocdop:
HaX0XKXICHUC B

bubnuoteka [{OK https://m.edsoo.ru/9a6b43ec



https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec

PHUPOJIC, CIIOCOOBI
MOy YCHUS,
buzndeckue u
XUMHYECKHUE
cBoiicTBa. Dochuasl
u GochuH

58

59

60

61

Oxkcuabl pocdopa,
docdopconepxkamine
kucioTel. Conun
(hochopHON KHCIIOTHI

[Ipumenenune
docdopa u ero
COCTUHEHUN.
®dochopHbie
yaoOpeHus

IIpakTrueckas
paborta Ne 6.
Pemenue
3KCHEPUMEHTAIBHBIX
3aga4 1mo teMe "A30T
u pocdop u ux
coenqnuenusa”
Yraepon:
HaxO0X/JEHUE B
pUpOJE,
aJUIOTPOIIHBIE
MoauUKAIIH;
¢buznueckue u
XUMUYECKHE

bu6nmoteka IIOK https://m.edsoo.ru/c7a2d429

bu6nmoteka LIOK https://m.edsoo.ru/a218070a

bu6nuoteka LIOK https://m.edsoo.ru/8175ac3f

bubnuoreka [{OK https://m.edsoo.ru/1eb19f9e



https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e

CBOMCTBA,
MIPUMEHEHUE

62

Oxcun yriepona(ll),
okcun yriaepoaa(lVv),
YTroJibHasA KUCJIO0Ta U
eé conu

bu6mmoteka I1OK https://m.edsoo.ru/dba58adf

63

64

65

66

67

Penrtenue 3anau
pa3JIMYHBIX TUIIOB
Kpemuuii:
HaXO0XJICHUE B
PUPOJIE, CIIOCOOBI
MOJTy4eHus,
dusnueckue u
XUMUYECKHE
CBOICTBA

Oxkcun kpemuus(1V),
KPEMHHUEBAsK KMCIIOTA,
CHJTHKATBI

[Ipumenenune
KpPEMHUSA U €T0
coequHennii. Cteko,
€ro MoJIy4YeHue, BUIbI
CTeKJIa

Pemenue 3amau
pPa3IMYHBIX TUIIOB

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

bu6nmmoteka IIOK https://m.edsoo.ru/143558ab

bu6nuoteka LIOK https://m.edsoo.ru/3170e7b1

bu6nmoteka IIOK https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb

bubmuoreka [{OK https://m.edsoo.ru/b624f801

68

Cucremaruzanuus U
00001IeHNE 3HAHNI
10 TEME
"Hemeramisr"

Pemry EI'D:https://ege.sdamgia.ru/
Buaeoypok:http://school-collection.edu.ru/



https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://ege.sdamgia.ru/
http://school-collection.edu.ru/

KonTtponsHas padora

69 10 TeMe bu6nmmoteka IIOK https://m.edsoo.ru/d0484c76
"HemeTtammsr"
AHanu3 pe3yabTaToB
70 oHTPOIRHOM Bu6nnoteka LIOK https://m.edsoo.ru/2b7e9510
paboThl, KOPPEKLIHS
OIINOO0K
ITonoxxenune Tpesentanus
METAIITOB B (I/IHd)OYPOK):https://voutu.be/sLL30qu_9q.>.<c
Tepromueckoit Ypox(ﬂmacc?:h_ttps.//www.vaklass.ru/p/hlm||a/11- _
klass/kharakteristika-metallov-7200709/metally-obshchie-
CUCTCMC XUMHNUYCCKUX
svoistva-metallov-7183914 Buneoypok
3JIEMEHTOB. ) )
71 (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
OcobeHHocTH - - -
-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-
CTPOCHUS . . .
chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-
ajéeKTPOHHHX v/elektroliz Ypox (IL{udposas
ODOJIOHUCI ATOMOB oubnmoTeka):https://app.onlineschool-1.ru/11-
METAIIIOoB klass/himiya/metally/article
OO6mue puzndeckue
CBOICTBA METAILIOB.
72 [Ipumenenue bubnnoreka [IOK https://m.edsoo.ru/51dac9d3
METaJUIOB B OBITY U
TCXHUKCEC
Ypok(POI):https://resh.edu.ru/subject/lesson/4961/
[Ipezentanus (MHOOYPOK):
Cr1aBbl METAJUIOB. . . . ..
73 K TS METAIIIOR https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-
oppos © ryad-napryazhenij-metallov-4703809.html
Buneoypoxk:http://school-collection.edu.ru/
74 Pemenue 3amau bu6nuoteka LIOK https://m.edsoo.ru/e3de37b6



https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://youtu.be/sLL3Oqu9gXc
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://app.onlineschool-1.ru/11-klass/himiya/metally/article
https://app.onlineschool-1.ru/11-klass/himiya/metally/article
https://m.edsoo.ru/51dac9d3
https://resh.edu.ru/subject/lesson/4961/
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
http://school-collection.edu.ru/
https://m.edsoo.ru/e3de37b6

Pa3INYHBIX THUIIOB

DNIEKTPOXUMUYECKU I
AL HapsKEHUN

75 MeTamioB. Oomue bubnnoreka IOK https://m.edsoo.ru/94eb377a
CHOCOOBI MOTYyYCHUS
METAJIJIOB
OGmas
XapaKTePUCTHKA
MetamioB | A-rpymmst Ipesenranus
TTepromeckoii (MHD®OYPOK):https://infourok.ru/prezentaciya-po-himii-
CHCTEMBI na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
S — Buneoypok: http://school-collection.edu.ru/
semenTos. Hatpuii Ypoxk(SAKnacc):https://www.yaklass.ru/p/himija/11-

76 .. klass/kharakteristika-metallov-7200709/obshchaia-
U KaJWii: moxy4eHue, I .
usmecKie 1 kharakterlstlka—metalIov—|a—|||a—qrupp—_7183916

Buneoypox(MHTEPYPOK):https://interneturok.ru/lesson/c

XHMUI/I%CKHG hemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-
CBOMCTBA, svoystva-schelochnye-metally-schelochnozemelnye-metally-
MMPUMCHCHHUEC al‘ {umini} /
MMPOCTHIX BEIICCTB U
UX COCOUHEHUN
OOmas [IpesenTarus
XapaKTEPUCTHKA (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
vetamios A na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
rpymmE Buneoypox: http://school-collection.edu.ru/

77 Mepromueckoit Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-
CHCTEMBI klass/kharakteristika-metallov-7200709/obshchaia-

kharakteristika-metallov-ia-iiia-grupp-7183916

XUMHWYCCKUX

3JIEMEHTOB. Maruuit
U KaJIbIUH:

Buneoypox(MHTEPYPOK):https://interneturok.ru/lesson/c
hemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-
svoystva-schelochnye-metally-schelochnozemelnye-metally-



https://m.edsoo.ru/94eb377a
https://infourok.ru/prezentaciya-po-himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
https://infourok.ru/prezentaciya-po-himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://infourok.ru/prezentaciya-po-himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
https://infourok.ru/prezentaciya-po-himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy

MOJIy4YEHUE,
buzndeckue u
XUMHYECKHE
CBOMCTBA,
MIPUMEHEHUE
MPOCTHIX BEIIECTB U
UX COeIUHEHUUN

alyuminiy

JKécTkocTh BOALI U

78 CITOCOOBI €€ bu6nmoteka IIOK https://m.edsoo.ru/c74bfae9
YCTPaHCHUA
[Ipe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
ATTFOMUHHII: na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
ronyuene, Buneoypok: http://school-collection.edu.ru/
(busmdeckue u Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-
79 klass/kharakteristika-metallov-7200709/obshchaia-
XUMHUYCCKHUEC .. . s
cBOHCTBA kharakteristika-metallov-ia-iiia-grupp-7183916
’ Buneoypox(MHTEPYPOK):https://interneturok.ru/lesson/c
MPHMCHERHE hemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-
svoystva-schelochnye-metally-schelochnozemelnye-metally-
alyuminiy
AmdorepHbie
CBOMCTBA OKCHJIA U
TUAPOKCUIA
80 AJTTOMUHUS, bubmmoteka IIOK https://m.edsoo.ru/5d12d318
THUAPOKCOKOMIIJICKCHI
AJIFOMHWHUS, UX
IMPUMCHCHHC
81 Pemenue 3agaa

PAa3JINYHBIX THIIOB



https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://m.edsoo.ru/c74bfae9
https://infourok.ru/prezentaciya-po-himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
https://infourok.ru/prezentaciya-po-himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://m.edsoo.ru/5d12d318

IIpakTnueckas

paborta Ne 7.
Pemenne
82 AKCTIEPUMEHTATBHBIX bubnuoteka ITOK https://m.edsoo.ru/27a4af43
3a1a4 10 TeMe
"MerTaJibl IJ1aBHBIX
noarpynm"
[IpezenTtanus :https://multiurok.ru/files/priezientatsiia-na-
tiemu-mietally-pobochnykh-podgh.html
O61mas Buneoypok:http://school-collection.edu.ru/
XapakTepUCTHKA Buneoypoxk
METAIOB IOGOUHBIX (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
noxrpymm (B-rpyrm) -klasslgsnovnve-metalIv-i-nemetal I_v/perehodnve-metallv
83 I N https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-
€pUOINYECKON :
CHOTOMEL metally-i-nemetally/perehodnye-metally o
J— Ypok (HKnacc':) :_https://www.yaklass.ru/p/hlml ja/11-
klass/kharakteristika-metallov-7200709/khrom-marganetc-
3JIEMEHTOB 7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
metallov-7200709/med-i-ee-soedineniia-7224310
dusznueckue u
XUMHYECKHE
84 CBOICTBa XpoMa U bu6mmoreka LIOK https://m.edsoo.ru/9911bef3
€ro COCAUHEHUH, UX
MPUMEHEHUE
Baxwueiimme
COCTMHEHUS
85 Maprasua. bu6nmoteka LIOK https://m.edso0.ru/039d69c8

HepMaHraHaT Kajus,
€ro OKHCJINTCIBHBIC



https://m.edsoo.ru/27a4af43
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
http://school-collection.edu.ru/
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
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
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/khrom-marganetc-7224312
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
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8

CBOMCTBA

86

duznueckue u
XHUMHYECKHE
CBOMCTBA XKele3a U
€ro COCIUHEHU.
[Tonyuenue u
MIPUMEHEHHUE CIIABOB
JKenesa

bubmunoreka IOK https://m.edsoo.ru/1b7f8741

87

duznueckue
XUMHYECKHE
CBOMCTBA MEIIM U €&
COCIUHEHHH, NX
MIPUMEHEHHUE

bubnuoreka ITOK https://m.edsoo.ru/2bc0f954

88

89

90

duznueckue
XUMHYECKHE
CBOMCTBA IIMHKA U
ero COeAUHEHUH, UX
MIPUMEHEHHE.

' apOoKCOKOMITIEKCHI
IIMHKA

[IpakTnueckas
pabota Ne 8.
Pemienne
SKCHEPUMEHTAIBHBIX
3a1a4 10 TeEMe
"MeTamibl TOOOYHEBIX
noarpynm”

Pemenue 3amau
Pa3IMYHBIX TUIIOB

bu6nuoteka LIOK https://m.edsoo.ru/b1f2beal

bubmuoreka [{OK https://m.edsoo.ru/a6e352ea

bubmuoreka [{OK https://m.edsoo.ru/a8b83d83



https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83

O060061eHNE U

CHUCTEMaTH3aITUs
91 HU3YYEHHOTO bubnuoreka I{OK https://m.edsoo.ru/e91fe975
MaTepuaa 1o Teme
"Mertamibr"
KonTtponbHas padora
92 P " P " bubmoreka LIOK https://m.edsoo.ru/83f63ea3
1o Teme "MeTanbl
AHanu3 pe3yabTaToB
KOHTPOJLHOM
03 P BuGmorexa LIOK https://m.edsoo.ru/9ebff2fd
paboThl, KOPPEKLIUS
OIIMOOK
Ponp xumum B
obecreueHUun
YCTOMYHBOTO .
naeoypoxk:http://school-collection.edu.ru/
pa3BurTus
[Ipe3enTanus
94 YeJI0BEYECTBA. ) .
ToMsTHE 0 HAVIHLLX (MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-
Y himiya-ekologiya-zdorove-3157847.html
MeToaax
WCCJICIOBAHMS
BEIIIECTB
Hayunsle npuHIHAIIBL
OpTraHu3aIuu .
VYpok (Lludbposas 6ubnuoTeka):https://app.onlineschool-
XUMHYECKOTO L .
1.ru/11-klass/himiya/himicheskaya-tehnologiya-
95 IIPOU3BO/ICTBA. . .
1 proizvl/article Ypok
POMPIIIICHHPIC (PILI):https://resh.edu.ru/subject/lesson/3514/
CI0COOBI OJTyUEHUs
BaXXHEUININX BEIIECTB
96 XHUMHYECKOE IIpe3enTanus

3arpsA3HCHHUC

(MH®OYPOK):https://infourok.ru/prezentaciya-na-temu-



https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://resh.edu.ru/subject/lesson/3514/
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html

OKPYXaIoIIEeH Cpeabl
U €ro MOCIECTBUS

himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-
4711080.html

97

XUMUs U 310pOBbE
YEJI0BEKa.
JlexapcTBeHHBIE
cpencrsa

[Ipe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-na-temu-
himiya-i-zdorove-cheloveka-803499.html
Buneoypok:http://school-collection.edu.ru/

98

Xumusa numu. Pons
XAMHH B
obecrneueHnn
MMUIIEBOM
0e301macHOCTH

bubmmoreka [{OK https://m.edsoo.ru/1f7b5bd2

99

100

Kocmernueckue u
naproMepHbIe
cpeactsa. beiToBas
XUMUSA

XuMus B
CTPOUTEILCTBE.
Baxnenmme
CTPOUTEIBHBIE U
KOHCTPYKIHOHHBIE
MaTepHalIbl

bubnmoreka [{OK https://m.edsoo.ru/da42d5a9

bubnuoteka [{OK https://m.edsoo.ru/61e69003

101

XUMHUS B CEITBCKOM
XO3SHCTBE.
Oprannueckue u
MUHEpaIbHBIC
yaoOpeHus

bubnuoreka [{OK https://m.edsoo.ru/fd39587d

102

Cucremaruzanuus U
00001IeHNE 3HAHNI
10 TEME

bu6mmoteka 1IOK https://m.edsoo.ru/db979c70



https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
https://infourok.ru/prezentaciya-na-temu-himiya-i-zdorove-cheloveka-803499.html
https://infourok.ru/prezentaciya-na-temu-himiya-i-zdorove-cheloveka-803499.html
http://school-collection.edu.ru/
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

OBIIEE KOJIMYECTBO
YACOB I1O0
I[TPOTPAMME

102




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

Xumus, 10 xknace/ I'abpuensn O.C., OOIeCTBO ¢ OrpaHUYEHHOM
O0TBETCTBEHHOCTHIO «JIPODAY; Axuumonepnoe obiectBo «M31aTenbcTBO
«IIpocsemenue»

* Xumus, 11 xnacc/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «[PODAY; AkiumonepHoe oduiecTBo «M3aaTenbCcTBO

((HpOCBCHlCHHG»

METOIUYECKHUE MATEPUAJIBI U1 YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIbicoBa «Xumus MeToandeckoe nocodrie — 6a30BbIit
ypoBeHb» - M.: Jlpoda 2022 ron.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111ast XMMHUS B TECTaX, 3aa4yax,
ynpaxHeHusx. 11 kimace» — M.: Jlpoda, 2023 rog.

3. O.C.TI'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kiacc:
KoHTposbHbIe 1 poBepouHbIe paboThl K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kiacc:
HacronbHast kaura juist yuurens». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.Benenckas «Xumus 11 kmacc:
HacronpHas kaura juist yaurens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensu, I1.B.Pemeros, .I'.OcTtpoyMoBa «3anaduu o XuMuu 1



crioco0sI ux pemeHus» - M.: «Jlpoday, 2021ro.

7. B.I'. lenncoBa «Xumus 11 kiaacc moypodHsle TUIaHbI 110 YYCOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoit» - Boarorpaay Yuurens 2018ro.

8. M.A.Ps6oBa, Y .1O.Hesckas, P.B.JIunko «Tectel mo xumun 11 kimacey, - M.:
Dx3amen, 2019r.

9. 9. O.C.I'abpuensH, N.I'.octpoymoB «XuMHUECKHI SKCIIEPUMEHT B 11Kouie 11

kiace»; - M.: lpoda. — 2019 roa. _

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru I'azera «Xumus» u caliT 1uist yautens «51 uay Ha ypok
XHMHUIN

http://him.1september.ru Equnas xomnekius LIOP: IIpeameTHas KOUIEKIHS
«XUMUD»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC
skcniepuMenThl: Xxumusl. Komnekuus Poccuiickoro o6mieo0pa3zoBaTeabHOrO
nopTana

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. AnukGepoBoii

http://www alhimik.ru Beepoccuiickas omumnuana nmkoJIbHAKOB TI0 XUMHH
http://chem.rusolymp.ru Opranuueckasi XuMUsL: 3JICKTPOHHBIA YUSOHUK ISt
CpPEIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JICKTPOHHBIN yU4COHUK



http://www hemi.nsu.ru OTKpeITHI KOJDIEIK: XUMUS
http://www.chemistry.ru JluctaniiuonHas oJMMITHAAA 10 XUMUH:

TGJIGKOMMYHHK&HHOHHBII;'I 06p8.30B&T€JIBHBII>i IIPOCKT
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