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HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1mo XMMHM Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHMs COCTABJICHA HA OCHOBE
TpeOoBaHUIl K pe3yJbTaTaM OCBOEHMS OCHOBHOI 00pa3oBaTENbHON MPOTrpaMMbl OCHOBHOIO
obmero ob6pazoBanus, npeacTaBieHHBIX B ®I'OC 00O, a Takke Ha OCHOBE (eaepalbHON
paboueil mporpaMMbl BOCIIUTaHUS U C Y4ETOM KOHUEMIMHU MPErnoaBaHus y4yeOHOro mpenMeTa
«Xumus» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit denepanun.

[Iporpamma mo xumMuu [Na€T NpEACTaBICHHWE O LEsIX, OOIIed cTpareruu OoO0y4yeHws,
BOCIIUTaHMUS M Pa3BUTHA OOyYaroIUMXcs CpeACTBAMH Y4eOHOIro IpeaMeTa, YCTaHaBIMBAeT
o0s13aTeNIbHOE MPEAMETHOE COJepKaHKe, MpelyCMaTpPUBAeT paclipelleieHue ero Mo kiaccam u
CTPYKTYypHPOBAaHHUE I10 pa3fiesiaM U TEMaM POrpaMMbl 110 XMMHHU, ONPENESAET KOJIUYECTBEHHbIE
1 Ka4eCTBEHHBIE XapaKTEPUCTUKU COJEPIKAHUS, PEKOMEHIyEMYIO ITOCJIEI0BATEIbHOCTD U3yUEHUs
XMMHUHU C Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOrMKM yu4eOHOro Impolecca,
BO3PACTHBIX OCOOCHHOCTEN 00yUYaIOLINXCs, ONPEAeIIieT BO3SMOXKHOCTH MPEeAMETa IS pealn3aiun
TpeOOBaHUI K pe3yinbTaTaM OCBOEHHUS OCHOBHOM 0Opa30BaTENbHOW MPOrpaMMbl Ha YpPOBHE
OCHOBHOT0 0oO0miero oOpa3oBaHMs, a Takke TpeOOBaHMI K pe3ysbTaTaM OOydeHHs XUMHUHU Ha
YPOBHE Liesiell U3yUeHMs MIPEeIMETa U OCHOBHBIX BUIOB Yy4eOHO-IIO3HABATENBbHON JNESATEIbHOCTH
00yyYaroIerocs o OCBOCHUIO y4eOHOTO COJIepKaHMUS.

3HaHUe XUMHH CIYXHUT OCHOBOU [T (POPMUPOBAHUSI MUPOBO33PEHHSI 00YYAOIIETOCS, €ro
IPEJICTaBICHUN O MaTEpUAIIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPalOT (hOpMHUpYEMbIE XUMUEH
IPEICTaBICHUs O B3aUMOIPEBPALLICHUAX SHEPTUU U 00 3BOJIIOLMH BEIIECTB B MPUPOJIE, O MyTIX
peuieHus II00aJbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHSL  4YEJIOBEUYECTBA — CHIPHEBOIA,
HHEPTeTUYECKOM, MUIEBON U SKOJIOTUIECKON 0€30MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3ydyenue xumuu:

CHOCOOCTBYET pean3aliii BO3MOKHOCTEH I caMOPa3BUTHUA U OPMHUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ o01Ieil U GyHKIMOHATIBLHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromumxcs,
HaBBIKOB ~ MX  CaMOCTOSITEJIbHOM  y4eOHON  NeATEIbHOCTH,  OSKCHEPUMEHTAIbHBIX U
UCCIICIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM HKH3HM, Tak M B
npogeccuoHaIbHOMN e TeNbHOCTH;

3HaKOMHUT CO CIEUU(UKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3IJIAa HA €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBISIETCS OTBETCTBEHHBIM TArloM B (HOPMUPOBAHUA
€CTECTBEHHO-HAY4YHOU IPaMOTHOCTH 00Y4arOLINXCS;

CrocoOCTBYeT (OPMUPOBAHMIO LIEHHOCTHOIO OTHOHIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSM, K TPHPOJE, K 4YEIOBEKY, BHOCHUT CBOM BKJIAJ B 3KOJOrMYECKOoe OOpa3oBaHHE
oOyyJaronuxcsi.

JlaHHble HampaBieHUs B OOYyYEHMHM XUMHMH O00€CHEYMBAIOTCS CHEUM(UKON colepkKaHus
y4eOHOTro0 MpeIMeTa, KOTOPBIN SBISIETCS MeJarorn4ecky alanTUPOBAHHBIM OTpa)KeHHEM 0a30BOi
HayKH{ XMMHUHU Ha OIPEIEIEHHOM 3Tale €€ pa3BUTHS.

Kypc xuMuun Ha ypoBHE OCHOBHOrO OOIIEro O0Opa30BaHHsS OPUEHTHPOBAH HA OCBOECHME
00y4aroIMUMUCS CUCTEMBI NI€PBOHAYAIbHBIX MOHATHH XMMUU, OCHOB HEOPraHUYECKONW XUMUH U
HEKOTOPBIX OTACIBHBIX 3HAYMMBIX IIOHATUN OPTraHUYECKON XUMUH.

CrpykTypa cojaepkaHHsl IMPOrpaMMbl MO0 XUMHUH C(HOPMUpPOBaAHA HA OCHOBE CHCTEMHOIO
noaxoja kK eé mzydenuro. CopepiaHHe CKJIaJbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
JIEMEHTE U BEIIECTBE M CUCTEMbI MOHATHH O XuUMHUYecKOW peakuuu. OOe 3TU CUCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 IPUHLUILY IIOCJIE€JOBATEIbHOIO pPa3BUTHs 3HAHMM Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS! KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa [[. 1. MenaeneeBa kKak OCHOBHOIO 3aKOHA XUMHH;



— YYEHHUS O CTPOCHUU aTOMa U XUMHUYECKOH CBA3H;

— MPECTaBICHUH 00 AIIEKTPOIUTUIECKOMN TUCCOIMAIINYN BEIIECTB B PACTBOPAX.

Teoperndeckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMITMPUYECKH TIONYYCHHBIX U
OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEI0BATEIBHO OT OJJHOI'O YPOBHS K JPyTrOMY, BBITTOJIHSAS
(GyHKIMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXHOCTEH MPAKTUYECKOTO
NPUMEHEHHUS U TTOJTyYeHHS U3Y9aeMbIX BEIECTB.

OcBoeHHe MpOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (DOPMHPOBAHHUIO TPEACTABIECHUS O
XMMHUYECKON COCTaBIISAIOLIEH HayyHOM KapTUHBI MHUpa B JIOTHUKE €€ CHCTEMHOH NpHUpPOJBI,
[IEHHOCTHOT'O OTHOIICHHUSI K HAyYHOMY 3HaHMIO MU METOJaM MO3HaHUs B Hayke. M3yueHune xumun
IPOMCXOIUT C IPUBIICUCHNEM 3HAHHI U3 paHee H3YUCHHBIX yUeOHBIX TpeaMeToB: «OKpy Karomun
Mup», «bronorus. 5-7 kimacce» u «Pu3nka. 7 Kiace».

[Ipu n3ydeHnn XMMHUK OPOUCXOIUT (HPOPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOI HAayKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKON JIEATENbHOCTH YelloOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJBTYpBI. 3ajada y4eOHOro MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUH — BaXHEUIHMX ()AKTOB, MOHITHH, 3aKOHOB M TEOPETHUYECKUX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUII MHPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKH, B
nprOOIIEHNH K HAyYHBIM METO/IaM MMO3HAHMS [IPU U3YyUYEHUH BEUIECTB U XUMUUECKUX PEaKIHii, B
(OpMHUpPOBAaHUM W Pa3BUTHM TIO3HABATEIbHBIX YMEHHM M HMX MNPUMEHEHMH B Yy4eOHO-
MO03HABATEJIbHON M y4eOHO-HCCIeA0BATEIbCKON 1eATEeIbHOCTH, OCBOEHUH IpPaBUil OE30acCHOTO
oOpalleHus C BELECTBAMU B IOBCEIHEBHON KU3HH.

[Ipu u3y4yeHHH XMMHMM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Ba)KHOE 3HAYCHUE
npuoOpeny Takue e, Kak:

— (popmHpoBaHUE MHTEIJIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caM000pa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSATEIHOMY IPHHATUIO PELICHHWH, CIOCOOHOM ajanTHpoBaThCs K
OBICTPO MEHSIOIUMCS YCIIOBHAM KHU3HH;

— HamnpaBJICHHOCTh OOYYEHHUS Ha CHUCTEeMaTHYecKoe NpuoOIIeHne OOydaromuxcs K
CaMOCTOSITEIbHOW ~ TMO3HABATEIBHON  JEATENBHOCTH, HAYYHBIM  METOAaM  IIO3HAHWA,
(hopMHUPYIOIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUM;

— o0ecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OO0YYarOIUMUCS OIbITa
pa3HoOOpa3HON NeATENbHOCTH, TMO3HAHUS W CaMOIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMITETEHIIHIA), IMEIOIINX YHUBEPCATbHOE 3HAYCHUE JIUIsl PA3INYHBIX BUIOB JACATEIBHOCTH;

— ¢opmupoBaHue o0mel GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
qrciie YMEHUH OOBSCHATh U OLICHUBATh SIBJICHUS OKPY KAIOLIET0 MUPA, UCTIONIb3Ys 3HAHUS U OIIbIT,
NOJYYCHHBbIE NP U3YyYEHHHM XMMHUH, NMPUMEHSATh MX MPHU PEIICHUH MPOOJIeM B MOBCEIHEBHOU
KHU3HH U TPYIOBOU JEATEIBHOCTH;

— (hopMupoBaHue y 00yHaromuUXcs T'yMaHUCTUUECKUX OTHOUIEHUH, TOHUMaHMs LIEHHOCTH
XMMHUYECKHX 3HAHUHM Ui BBIPAOOTKU SKOJIOTMYECKH LIEeJIecCOO00pa3HOro MOBEACHHS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHON
Cpenbl;

— pa3BUTHE MOTHBALIUU K O0YUYEHHIO, CIOCOOHOCTEHN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEGHMs OOILEYETOBEYECKMX LEHHOCTEH, MOTOBHOCTM K OCO3HAaHHOMY BBIOOPY
npo¢uIs U HAIIPAaBICHHOCTH AalIbHEHIIEro 00yueHusl.

OO01iee yuciIo 4acoB, OTBEAEHHBIX Ui U3yUYEHUS XUMHUHU HAa YPOBHE OCHOBHOI'O OOILEro
obpasoBanus, coctaBisieT 136 yacoB: B 8 kiracce — 68 yacos (2 yaca B HezIel0), B 9 kimacce — 68
yacoB (2 yaca B HE/ICIIIO).

HopmaruBHbie akThl 1 yueOHO- | Denepanbhblii 3akoH oT 29.12.2012 Ne 273-®3 «O6
METOIMYECKUE JOKYMEHTBI, Ha oOpa3zoBanuu B Poccuiickoit ®enepanumny (B AeicTByIOMIEH
peaaKuun);

OCHOBAHUHU KOTOPBIX




pa3paboTaHa nporpamma ®enepanbubii 3akoH oT 19.12.2023 Ne 618-d3 «O
BHECCHHH u3MeHeHu B @exepanbHblii 3akoH «O0
oOpaszoBanun B Poccuiickoit @enepaunny;

Ob6nactHoit 3akoH ot 14.11.2013 Ne 26-3C «O6
obOpa3oBanuu B PocToBckoli o0nacTu» (C H3MEHEHUSIMHU OT
07.11.2024);

IIpukaz  MunucrepcrBa  mnpocsemieHuss  Poccuiickoit
Oeneparmn ot 31.05.2021 Ne 287 «O06 yTBepKIACHUH
denepambHOrO  TOCYAApCTBEHHOTO  0Opa30BaTEIbHOTO
cTaHgapTa OCHOBHOTO oOmiero 00pa3zoBaHU
(3apeructpuposan 05.07.2021 Ne 64101);

IIpukaz  MunucrepctBa npocBenieHus  Poccuiickoit
®epnepaunn ot 18.07.2022 Ne 568«0O BHECEHUU U3MEHEHU I
B (enepalibHbIi TOCYNAapCTBEHHBIH 00pa30BaTEIbHBIN
CTaHJapT OCHOBHOT'O o0bmiero o0Opa3oBaHUs»
(3apeructpuponan 17.08.2022 Ne 69675);

IIpukaz  MunucrepcrBa  mnpocseuieHuss  Poccuiickoit
®enepanun ot 09.10.2024 Ne 704 "O BHECEHUH U3MEHEHHIT
B HEKOTOpble NpHKa3bl MMHHUCTEPCTBA IMPOCBEIICHUS
Poccuiickoit  ®Denepanmn, Kacaromiuecss —GeaepaibHBIX
o0pa3oBaTeNbHBIX ~ HPOrpaMM  Ha4daJlbHOTO  OOIIETro
00pa3zoBaHus, OCHOBHOTO 001IeT0 00pa30BaHUs U CPEIHETO
obmero obpazoBanus" (3apeructpupoBan 11.02.2025 Ne
81220);

OcHoBHast  oOpa3oBareibHas HpPOrpaMMa  OCHOBHOTO
obmero oopazoBanuss MBOY «Jluneit Ne 13» na 2025 —
2026 yuebnsiit rog (mpukas ot 29.08.2025 Ne 302);
VYy4eOHblit IJ1aH MYHUIUIIAJIBHOTO OIO/1KETHOTO
o011e00pa3oBaTeIbHOrO yupexaeHus ropojaa PocroBa-Ha-
Hony «JIunerr Ne 13» na 2025-2026 yueOHbIi To (TpuKa3
o MBOY «JIuueit Ne 13» ot 29.08.2025 Ne 300);
Kanennapusiii yue6nbiii rpadpux MBOVY «Jlumeit Ne 13» Ha
2025 — 2026 yueOnslit rox (mpuka3 no MbOVY «Jluueit Ne
13» o1 22.08.2025 Ne 295);

Pabouas nmporpamma Bociutanust MBOVY «JIuneit Ne 13»;
OPIl no XuMHUH OCHOBHOrO 00Imero oOpa3oBaHUs
((6a30BbIl YPOBEHB)

OO0111e€ KOJIMYECTBO 4acoB B roj, | B coorserctBun ¢ YueOusiM mianom MBOY «Jluneir Ne
KOJIMYECTBO YaCOB B HEIEIO, 13» Ha 2025 — 2026 yu4eOHbII Toa Ha M3y4YeHHE JaHHOTO
Kkypca B 2025 — 2026 yuyebHOM roay oTBoauTcs 68 yacos (2
yaca B He/eNI0), Ha ocHoBaHWM KaneHnapHoro yueOGHOro
AAHHOTO Kypea B COOTBCTCTBIN | 1) hyika MBOY «JInmeit 13» (Ilpukas ot 22.08.2025 Ne

IJIAaHUPYEMBIX Ha U3YUCHUC

C y4COHBIM ILTAHOM JTHIIES 295) na 2025-2026 y4eOuslit roq B 8 «A», 8 «b» u 8 «B»
KJIaccax MpeaycMoTpeHo 69 yacoB, 1 4dac oTBeneH Ha
IOBTOPEHHUE.

COIAEPKAHUE OBYYEHUSA

8 KUIIACC

I[lepBoHaYa/IbHbIE XMMUYECKHE MOHATHUSA

IIpenmer xumuu. Poiib XMMUM B KWU3HU 4YE€JOBEKa. XHMHUS B cUCTeMe HayK. Tena u
BenlectBa. dusnueckue cBOWCTBA BELECTB. ArperatHoe coctosinue Bemiects. [lonsTue o Mmetogax
no3HaHus B XuMuu. Ynctelie BemecTBa U cmecu. CiocoObl pa3ieneHus cMecei.



ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3JeMeHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTeie 1 cnoxHbBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckas popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH MOCTOSIHCTBA
coctaBa BemlecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTeNbHAs MOJIEKYJIsIpHas Macca.
MaccoBast 1011 XMMHUYECKOT'O 3JIEMEHTA B COEAMHEHUN.

KommuectBo Bemectsa. Monbs. MossipHast macca. B3anMOCBsI3b KOJIMUECTBA, MACCHI M YHUCIIA
CTPYKTYPHBIX €AMHHUII BeuiecTBa. PacuéTsl o popmynamMm XUMUYECKUX COETUHEHUI.

Ousnyeckue U XMUMHYECKHUE SIBJICHHS. XHUMHUYecKas peakuus U e€ MpU3HAKU. 3aKOH
COXPaHEHHUS MAacCChl BEIIECTB. XuMUUeckue ypaBHeHUs. Kimaccudukamnms XuMudeckux peakuui
(coenuHEHMS, PA3IOKECHHSI, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYJI0#, mpaBuiamMu paboThl B jJaboparopuu U mpuéMamu
oOparmieHuss ¢ jga00opaTOpHbIM 00OpY/IOBaHHMEM, M3yYE€HHE U OMUCAHHUE (PU3HMUECKUX CBOWCTB
00pa3IioB HEOPraHUIECKUX BEUIECTB, HAOMOIeHne GU3NYeCKuX (TUIaBJICHUE BOCKA, TAsTHUE JIb]IA,
pacTHpaHue caxapa B CTyIKe, KUIIEHUE U KOHJEHCAIUs BOJbI) U XMMHUYECKHUX (TOpEeHUEe CBEYH,
MPOKaJTUBAaHUE MEIHOM MPOBOJOKH, B3aMMOJCICTBIE Mejla ¢ KUCIOTOM) SBIeHU, Ha0Io1eHne
M ONKCAaHWE TPHU3HAKOB MPOTEKAHUSI XHMMHUUYECKMX peakuui (pasjoKeHue caxapa,
B3aMMO/ICHICTBHE CEpHON KUCIOTHI C XJIOpUAOM Oapus, paznoxenue ruapokcuna menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE >keneza ¢ pacTBopoM coinu Mmenu (II), m3ydenwme crocoOoB
pasfeNnieHus CMeceil: C IMOMOINbI0 MarHuTa, (UIbTpOBaHUE, BBINAPUBAHHUE, TUCTHIUISALIMS,
Xxpomarorpadusi, IpoBeJeHUE OUUCTKU IOBAPEHHON COMM, HAOJIOJCHUE U ONMCAHUE PE3YJIbTaTOB
IIPOBEJCHUS OIBITA, WITIOCTPUPYIOLIETO 3aKOH COXPAaHEHUSI MacChl, CO3/1aHUE MOJIETIEH MOJIEKYJI
(1apocTep>KHEBBIX).

Ba:xkHeiinue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech rasos. CocraB Bo3gyxa. Kuciaopon — 31eMEHT M IPOCTOE BEILECTBO.
Haxoxaenue xkuciopona B mpupoje, Gpu3ndeckue 1 XUMUYEeCKHe CBOMCTBA (pPeakiui TOPEeHuUs).
Oxcupgpl. Ilpumenenue xucnopoga. CrnocoObl MOJIy4eHHsS KHUCIOpoJa B JlabopaTopuu U
IPOMBINUIEHHOCTH. KpyroBopoT kuciopoaa B npupoje. O30H — aljoTponHas MOAU(pUKALUs
KHACJIOpOJa.

TernnoBoil 3¢ ¢deKkT XUMHUECKOW peakluu, TEPMOXMMHUECKHE YpaBHEHHs, 3K30- U
SHAOTEPMHUYECKHE peaKkiuH. TOMIMBO: yroib M MeTaH. 3arps3HEHHE BO3/]yXa, YCWICHHE
napHUKOBOTO 3 dekTa, pa3pylieHne 030HOBOTO CIIOSI.

Bonopon — anemeHT 1 pocToe BemecTBo. Haxoxaenue Boopoaa B mpupo/e, pusndeckue
¥ XUMHUYECKUE CBOICTBA, MPUMEHEHHUE, CIIOCOObI moryueHust. KucioTsl u conu.

Momsipabliit 00bE€M ra3oB. Pacuérel Mo XUMHUYECKUM YPaBHEHUSM.

®dusnyeckue cBoMcTBa BoAbl. Bona kak pactBoputenb. PactBopbl. HackimeHnueie u
HEHACBHIIIICHHbIE PacTBOPHI. PacTBopuMoCTh BemiecTB B Boje. MaccoBas Jo7si BelllecTBa B
pacTBope. XuMHUYECKHE CBoMcTBa BoAbl. OcHOBaHUA. Poib pacTBOpPOB B IPHUPOJE U B JKU3HU
yenoBeka. KpyroBopoT BOJbI B mpHpoje. 3arps3HEHUE MPUPOAHBIX BOA. OXxpaHa M OYUCTKA
IPUPOJIHBIX BOI.

Knaccudukanus neopranmdeckux coeauHenuid. Oxcunbl. Kriaccuduxamuss OKCHUAOB:
cojieoOpa3yromue (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HecosneoOpa3yomue. Homenknarypa
okcu10B. duU3nuecKre U XMMUUYECKHEe CBOIcTBa okcu10B. [losyueHne okcuaos.

OcHoBanns. Kiaccudukanuss ocHoBaHWN: WIENOYM M HEPACTBOPHMBIC OCHOBAHUSI.
Homenknarypa ocHoBanuil. dusnueckue M XUMUYECKHE CBOHCTBa ocHoBaHuil. Ilomydenue
OCHOBaHM.

Kucnorsl. Knaccugukamus kucnor. Homenknatypa kucinor. @U3MUecKkue U XUMHUYECKHE
cBoiicTBa kuciot. Psg aktuBHoctu MetauioB H. H. bekerosa. [lonyuenue kucior.



Comu. Homenkiarypa coneil. ®duznueckue U XuMudeckue cpoiictBa coieil. [lonydenne
COJIEH.

['eneTrdeckast CBSI3b MEXKIY KJIACCAMH HEOPTAHUYECKUX COSTUHEHUN.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OTMpeeNieHUue COJepKaHusl KUCIOpOoJa B BO3AyXe, MONTydeHHE, cOOUpaHue,
pacmo3HaBaHWE M HM3yYEHHE CBOMCTB KHUCJIOpOJa, HAOIIOJCHHE B3aWMOJCUCTBHS BEIIECTB C
KHCJIOPOJIOM M YCIIOBUS BOHMKHOBEHHUS W TMPEKpAIEHUs TOpeHUs (Mmoxapa), 0O3HAKOMJICHHUE C
o0Opa3laMu OKCHJOB U OINUCAHHE HX CBOWCTB, MOJy4YeHHE, COOMpaHUE, pAclo3HAaBaHUE U
U3y4YeHHE CBOWMCTB BOAOpoaa (TOpeHHe), B3auMojelcTBUE Bojopoaa c¢ okcugom meau (1)
(BO3MOKHO HCIIOB30BaHUE BUACOMATEPUAIIOB), HAOMIOIEHUE 00PA3I[OB BEIIECTB KOJIUIECTBOM
1 momnb, uccnenoBaHue OCOOEHHOCTEH PACTBOPEHHMs BEIIECTB C Pa3IMYHON PacTBOPHUMOCTHIO,
INPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCcOBOM JOJiel pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBHE BOJABI C MeTalUlaMH (HaTpueM M KajbIleMm) (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEPHAIIOB), MCCIIEAOBaHUE OOpPA3I[OB HEOPTAHMYECKUX BEUIECTB PAa3IMYHBIX KJIACCOB,
HaOIOZICHUE M3MEHEHUS OKPACKM WHIUKATOPOB B PACTBOpAaX KHUCIOT U IICNIOYEH, M3ydeHHe
B3auMozeiicTBus okcuaa Meau (I1) ¢ pacTBOpoM cepHOil KUCIOTHI, KUCIOT C METaJlIaMH, peakiuit
HEUTpaM3aluu, MOTyYeHUE HEPACTBOPUMBIX OCHOBAHMI1, BHITECHEHUE OJJHOTO METaJlla JPYruM
U3 pacTBOpa COJIM, PEIICHHE HKCICPUMEHTANBHBIX 3alauy 1o Teme «BaxHeimme Kiaccol
HEOPTaHUYECKUX COCTUHECHHIN.

Iepunonunyeckuii 3axkon u Ilepuoanyeckasi cucrema xummu4yeckux jiemenros /[, U.
MenpgesieeBa. CTpoenne aToMOB. XMMHU4YeCKas ¢BfA3b. OKHUCIUTEIBbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBbie mOMBITKY KIacCU(PUKAITIN XUMHYECKUX 2JIEMEHTOB. [oHATHE O TpyIIax CXOaHBIX
3JIEMEHTOB (LEJIOYHBIE U IIETOYHO3EMENbHBIE METAJIbI, FAJIOT€Hbl, UHEPTHBIE ra3bl). DIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEepHBIE OKCHUJIBI U THAPOKCHUIBI.

Ilepuonnueckuit 3axkoH. Ilepuogmueckas cucrema XuMHYecKux odsemeHros [l M.
MenneneeBa. KopoTkonepuonHas u anuHHonepuojHas ¢opmel [lepruoguueckoir cucTemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonbt u rpynmbl. Duznueckuid CMBICH
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOIA U TPYIIIIHI DJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
o0osouek aroMoB TepBbIX 20 xumuueckux siemeHToB Ilepuommueckont cucrembr J[. U.
MenpeneeBa. XapakTepuCTHKa XMMUYECKOTO 3JIEMEHTa MO €ro noJiokeHuto B [lepuoanyueckoit
cucteme /1. . Menaeneena.

3aKOHOMEPHOCTU U3MEHEHUs paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMUYECKUX U
HEMETAJUTMUYECKUX CBOMCTB MO TPYIINaM U MEPUOIAM.

3nauenue [lepunoanueckoro 3akoHa u [lepuoanyueckoil CUCTEMbl XUMHUYECKUX JIEMEHTOB
JUIS pa3BUTUs HayKu U npakTuku. 1. . Menaenees — yd€Hblil U rpaK1aHNH.

Xumuyeckas CBSI3b. KoBanentnas (nonsipHas u HETOJISIpHAS ) CBSI3b.
DIEeKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIeMEHTOB. MloHHas CBS3b.

Crenensb okuciieHHs. OKMCIUTENIbHO-BOCCTAHOBUTENbHBIEC peakuuu. IIponeccsl OKkucienus
Y BOCCTaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuit s3xcnepumenm:

H3ydeHue oO0pa3loB BEIIECTB METAJUIOB W HEMETAJUIOB, B3aWMOJCHCTBHUE THUIIPOKCHIA
LMHKAa C pacTBOpaMu KHUCIOT M IIEJIOYEel, IPOBENCHHUE OIBITOB, WIUIHOCTPUPYIOIIHUX IPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIuil (TOpEHUE, PEaKIIUU Pa3JI0KEHUS, COSTUHEHUS).

Mescnpeomemnuie ceasu



Peanmauml MCKIPCIMETHBIX CBsI3eH IIpu U3y4YCHHUU XUMHU B 8 kmacce OCYHICCTBJIACTCA
4Ycpe3 UCII0JIb30BAHNEC KaK 06IIII/IX €CTCCTBCHHO-HAYYHBIX HOHSITI/II>'I, TakK U HOHSITI/Iﬁ, ABJIAOIIUXCA
CUCTEMHBIMH JJId OTACIIBHBIX NPEAMETOB €CTECCTBEHHO-HAYUYHOI'O IHUKIJIA.

OO1m1re ecTecTBEHHO-HAYYHbIC TIOHATHS: HAYYHBIH (aKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAIIU3,
CUHTE3, KIacCHU(UKaIusi, NEePUOAUYHOCTh, HAOIIOJCHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MEpEHHE, MOJICTh, SIBJICHHUE.

®usuka: Marepusi, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, HW30TOIbI,
PaZMOaKTUBHOCTh, MOJIEKYJIa, JJICKTPUYCCKHI 3apsi, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, CTUHHUIBI U3MEPEHHs, KOCMOC, MIIAHETHI,
3BE351, CoHIIE.

buonorus: ¢orocunTes, npixanue, 6uocdepa.

[eorpadusa: armochepa, rumpocdepa, MUHEpaNbl, TOPHBIE TOPOJIBI, TOJIC3HBIC
HCKOTIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

INJIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA IMPOI'PAMMBI 110 XUMHUU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pe3yNIbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO 00mIero o0Opa3oBaHUs
JOCTUTAIOTCS B X0J1e 00yYEeHHs] XMMUU B €IMHCTBE Y4eOHOI U BOCHIUTATEIbHON J1eATEIHbHOCTH B
COOTBETCTBUU C  TPAJAULIHUOHHBIMU  POCCUWCKHMMH  COLIMOKYJIBTYPHBIMH U  JyXOBHO-
HPAaBCTBCHHBIMU LCHHOCTAMU, IMPUHATBIMU B O6H.I€CTB€ npaBujiaMM U HOpMaMu NOBCIACHUA U
CTIIOCOOCTBYIOT TMPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COIIMATM3AINN 00YYarOIINXCS.

JIMYHOCTHBIE PE3YyJbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJICTBOBATHCS
CUCTEMON TO3UTHBHBIX IIEHHOCTHBIX OPHEHTAlMHA U pPACUIMpPEHHUE OIbITa JEATEIHHOCTH Ha €&
OCHOBC, B TOM 4YHUCJIC B 4YaCTH:

1) naTpMOTHYECKOro BOCIUTAHMSA:

IIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY M HAyUYHOMY
HACJIEUIO, TIOHMMaHUs 3HAYeHUs XMUMHUYECKONM HayKH B >KM3HHM COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BIIAJIETh TOCTOBEPHOU HH(OpMaIUeil 0 MepeoBbIX JOCTHKEHUSX U OTKPBITHIX
MHUPOBOI U OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAyUYHBIX 3HAHUSIX 00 yCTpoOHCTBE
MHpa ¥ O0IECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHUS:

MMPpEACTaBJICHHA O COLUAJIBHBIX HOpMax W IIpaBUIaX MCEKIIMYHOCTHBIX OTHOILIEHUH B
KOJIJICKTUBE, KOMMYHI/IKaTI/IBHOI\/'I KOMIICTECHTHOCTHU B O6IIICCTB€HHO HOHC3HOI>1,
y4eOHOUCCIIeI0BAaTENbCKONW, TBOPYECKOM M JIPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM AESITENFHOCTH MPH BBIMOJTHEHUN YU€OHBIX, TO3HABATENBHBIX 3a/1a4,
BBITIOJIJHCHUHU XHUMHUYCCKUX OSKCICPUMCHTOB, CO3daHHUU y‘IGGHLIX IMPOCKTOB, CTPCMIICHHUA K
B3aUMOIIOHMMAHHUIO W B3aMMOIIOMOLIM B IMPOLECCCC ITOH y‘IC6HOI71 JACATCIIPHOCTH, TOTOBHOCTHU
OLICHHUBAThH CBOE MMOBEJCHHE U MOCTYNKH CBOMX TOBaPHUILEH C MO3UIIMN HPAaBCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'0 O3HAHMA:

MHpPOBO33PEHUYECKHE NPEACTAaBICHHUS O BEHNIECTBE W  XUMHUYECKOM  peaKiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHSI HAyKH W COCTABIISIIOIIME OCHOBY JJIst
MOHUMAaHUS CYITHOCTU HAYYHOU KapTHHBI MUPA, IPEICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3sBUTHUA NPUPOABI, B3AUMOCBA3AX YCJIIOBCKA C HpHpO,Z[HOﬁ CpG,Z[OfI, O pOJIM XUMHUH B MMO3HAHHUU
3THUX 3aKOHOMEPHOCTEM;



[I03HABATEJIbHbIE MOTHUBBI, HAIIPaBJICHHbIE HA IIOJIy4YEHHE HOBBIX 3HAHUN IO XUMHH,
HeoOXOoauMble JUIsl OOBSCHEHUS HaOJI0laeMbIX IIPOLIECCOB U SIBICHUMN, I103HABATEIbHOM,
MH(OPMALIMOHHON U YUTATENbCKON KYJIbTYPHI, B TOM YHCII€ HABBIKOB CAMOCTOSITEILHON pabOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHOMN JUTEPATYpPOM, NOCTYMHBIMH TEXHUYECKUMH CpPEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOyUYEHHIO M TIO3HAHUIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa3oBaHuI0, POEKTHOM U HCCIEA0BATEIbCKON NEeATENIbHOCTH, K OCO3HAaHHOMY BbIOOpY
HaNpPaBJIEHHOCTU U YPOBHs 00y4YeHHs B JajbHeHIIeM;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

OCO3HaHHE LICHHOCTH U3HHU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/10pPOBbIO, YCTaHOBKHU
Ha 370pOBBIH 00pa3 >KWU3HMU, OCO3HAHUE IIOCIEJICTBUN M HENPUITHE BPEAHBIX MPHUBBIYEK
(ymoTpeOsieHusT ajKoroJiss, HapKOTHUKOB, KYpPEHHs), HEOOXOIUMOCTH COOJIOJICHUS IPaBUII
0€30MacCHOCTH IIPU OOPALIIEHUN C XUMUYECKHMMHU BEIIECTBAMH B OBITY U pealIbHON KU3HU;

5) TpyA0OBOro BOCIMTAHUSA:

MHTEpEeC K NPAKTHUECKOMY M3yUEHHUI0 Mpodeccuil U Tpyda pa3InyHOro poja, YBaXeHHE K
TPYZy U pe3yjbTaTaM TpyAOBOM I€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX
3HaHUIl 1O XUMHM, OCO3HAaHHBIH BBIOOpP MHIUBUIYaTbHOW TPAEKTOPUU MPOAOIKEHHS
o0pa3oBaHUsl C Y4YETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMMHUH, OOIIECTBEHHBIX
UHTEPECOB U MOTPEOHOCTEH, ycHemHod mnpodecCHOHANbHON NeATEeIbHOCTH W pa3BUTHUS
HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0J1I0TMYEeCKOT0 BOCTIUTAHMS:

IKOJIOTUYECKHU 11€JIeCO00pa3HOE OTHOIIEHUE K IPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIECTBOBaHMs, MOHUMAHUE IIEHHOCTH 370pPOBOr0 U 0e30macHOro odpasa »KU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U ICHXHUYECKOMY 3/I0POBBIO,
0CO3HaHME LIEHHOCTH COOJIIO/ICHHSI MpaBMJl 0€30MaCHOTO MOBEACHUS MPHU paboTe C BEIIECTBAMH,
a TaK)Ke B CUTYalMUsX, YTPOXKAIOIIKX 340POBbIO U JKU3HHU JIIOAEH;

CIIOCOOHOCTH MPUMEHSTh 3HaHUS, MOTyYaeMble PU U3YUEHUH XUMUH, JJIs pEeLIeHUs 3aa4,
CBSI3AHHBIX C OKPYXKAIOIIEH MPUPOJAHOM CpeAoi, JJisl TMOBBIIIEHUS YPOBHS SKOJIOTHYECKOMN
KYJIBTYpBl, OCO3HaHUS INI0OOATBHOTO XapaKTepa 3KOJIOTMYECKUX MpoOIeM U MyTel MX pelieHus
NIOCPEACTBOM METOJIOB XMMHHU, HKOJIOTMUECKOTO MBILUIEHNS, YMEHHSI PyKOBOJICTBOBATHCS UM B
II0O3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJILHOMN IPAKTUKE.

METAIIPEJMETHBIE PE3YJIBTATBI

B cocraBe MerampeaMETHBIX pPe3YyJbTATOB BBLACISIOT 3HAYMMBbIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS] OOIEHAyYHbIC TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTe3a, (HakKT, cucTema,
mpoliecc, SKCIEPUMEHT U APYroe.), KOTOPhIE HUCIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX
IpeaMeTax U MO3BOJIIOT HA OCHOBE 3HAHHWM M3 ATUX MPEIMETOB (POPMUPOBATH MPEACTABICHHUE O
LIEJIOCTHOM Hay4yHOM KapTHHE MHUpA, U YHUBEpCaJbHblE yueOHbIe NeicTBUS (ITO3HABAaTEJIbHbIC,
KOMMYHHUKATHBHBIC, PETYJSTHBHBIE), KOTOPBIE OOECIIEYMBAIOT (OPMHPOBAHHUE TOTOBHOCTH K
CaMOCTOSITEIBHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YI€OHOH JACSITEIBHOCTH.

I[Ho3naBaTebHBIE YHMBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3zoBble Joruueckue JeMcTBUA:

YMCHI/ISI HCIIOJIB30BATh HpI/IéMI)I JIOTUYCCKOT'O MBINIJICHUSA HpI/I OCBOCHHNU 3HaHI/II712
PacCKpBIBaTh CMBICII XUMHUYECKUX MTOHATHHN (BBIICIIATH HX XapaKTePHBIE MPU3HAKHU, YCTAaHABIIUBATh
B3aMMOCBS3b C APYTUMHU MOHSATHSIMH), HCIIOJIb30BATh TMOHSATHUS Ui OOBSICHEHUS OTAEIbHBIX
(hakTOB U SABJICHUH, BEIOMPATh OCHOBAHMS M KPUTEPHUHU [T KJIacCU(UKAIIUN XUMUYECKHUX BEIIECTB
U XUMHYCCKUX peaKuHﬁ, yCTaHaBJII/IBaTB HpI/I‘II/IHHO-CJIe,[[CTBeHHI)IG CBsSI3H MG)KI[y OGLGKTaMI/I



U3YYCHUS, CTPOUTH JIOTUYECKUE PACCYKICHHS (MHIYKTHBHBIC, JCTYyKTHBHBIC, MO AHAIOTHH),
JIeNIaTh BHIBOJIBI U 3aKITIOUCHHS,;

yYMEHHE TPUMEHATH B NPOIECCE MO3HAHUS TMOHATHS (NMPEAMETHBIE M METalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHH, NpPeoOpa3oBBIBATH IITUPOKO
NPUMEHSEMbIE B XUMHUHU MOJIEIbHBIE MPEACTABICHUS — XUMHUYECKHI 3HaK (CHMBOJ JJIEMEHTA),
XUMHAYecKass (GopMysna M ypaBHEHHE XHMHUYECKOH peakuud — TpH pEUIeHHH Yy4eOHO-
MO3HABATENBHBIX 3a7ad, C YyYETOM OTUX MOJCIBHBIX MPEJCTABICHUN BBISBISATH H
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKH H3yYaeMbIX OOBEKTOB — XMMHYECKHX BEIECTB U
XUMHYECKHUX DPEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBSI3U U
NPOTUBOPEYHSI B U3YYaEMBIX MPOIECCAX U SBICHHUSAX.

Ba3oBble uccienoBaTebcKue 1eHCTBUS:

yMEHHE HUCIOJb30BaTh MOCTABJICHHBIE BONPOCHI B KaueCTBE MHCTPYMEHTa MO3HAHUA, a
TakkKe B KayeCTBE OCHOBBI i (OPMUPOBAHUS THUIMOTE3bl IO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

npruoOpeTeHre OmbiTa 10 IUIAHUPOBAHHUIO, OPTaHM3ALWU M TIPOBEICHHIO YYCHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0AaTh 32 X0JI0M MpoIlecca, CaMOCTOATEIHHO MPOTHO3UPOBATH €r0
pe3yiabTar, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yjbTaTaM MpPOBEAEHHOIO OIbITA,
WCCJICIOBAHMSI, COCTABIIATh OTUET O IPOACIAHHOU padoTe.

PabGora ¢ unpopmaunmeii:

yMEHHE BBIOMPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIUIO PA3IUNYHBIX BUIO0B
u $GOopM IPECTABICHUS, TTOTyUYaeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAYyYHO-TIOMYJISIpHAS TUTepaTypa
XUMHUYECKOTO CO/IEPIKaHMsl, CIIpaBOYHBIE TOcOOUs, pecypchl IHTepHeTa), KpUTUYECKH OLIEHUBATh
NPOTHBOPEUYHBYIO U HEJJOCTOBEPHYIO HHPOPMAIIUIO;

yMEHHE MPUMEHSATh Pa3IU4HbIe METOJIbI M 3allPOChl IPU MOUCKE U 0TOOpe MH(DOpMALIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMUMBIX JIJISl BBIMIOJHEHUS YUeOHBIX M MO3HABATEIbHBIX 3a7a4
OTIpeNIeNIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B 00JacTH HCIOJNB30BaHUS HH(DOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO MICTIOJIb30BAHUS PA3IMIHBIX
MOMCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMPATh ONTUMAIbHYIO (OpMY MpeACcTaBlIECHUs
uHbOpMaIlMU U WILTIOCTPUPOBATH pEIIaeMble 3a/ladydl HECJOKHBIMU CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpauku U ©X KOMOMHALUSAMU;

YMEHHE HCTONb30BaTh W AHAIM3UPOBATH B Mpollecce y4eOHOH M HMCCIenoBaTeIbCKOU
JEeSTeIbHOCTH UH(POPMALIMIO O BIUSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO X034iCTBA U TPaHCIIOPTa
Ha COCTOSIHHE OKPYXKAIOIIe MPUPOTHON CpeIbl.

KoMMmyHuKaTHBHBIE YHUBEpPcaIbHbIE YyueOHbI€ 1eiiCTBHS:

yMEHMsI 3aJaBaTh BOIPOCH (B XOoJe Juanora M (Miau) AMCKYCCHH) IO CYLIECTBY
oOcyxxgaemMoil Tembl, (OpMyIHpOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS
IpeIOKEHHON 3a]a4u;

YMEHHUSI PEACTABIIATH MOMyUYECHHBIC PE3yJIbTAThI MO3HABATEIHHON ACSITETLHOCTU B YCTHBIX
U THACBMEHHBIX TEKCTaxX; JeJlaTh TMPE3CHTAUIO PEe3yJbTaTOB BBIMOIHEHHS XHUMHUYECKOTO
JKCTIEpUMEHTa (J1a00paTOPHOTO OMBITA, JA0OPATOPHON pPAaOOTHI MO HCCIICAOBAHHIO CBOMCTB
BEIIECTB, y4eOHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM IMO3HABaTEIbHOM U
UCCIIEIOBATEILCKON JICATEIBHOCTH TIPH PEIICHHH BO3HUKAIOMIMX IMPOOJeM Ha OCHOBE yuéra
Oo0IIMX HMHTEPECOB M COIVIACOBAHMS TMMO3HIMN (0OCYXKIeHUsI, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAUHALIUSA COBMECTHBIX JECUCTBUM, OIMpe/ie]IeHHe KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJIHEHHOH paboThI U JpyTHe).

PeryasiTUBHBIE YHHBepcaJIbHbIe YUeOHbIe TelicCTBUA:



YMEHHUE CaMOCTOATENBHO ONPEACIATH LEIH ACATEIbHOCTH, TUIAHUPOBATh, OCYLIECTBIISTS,
KOHTPOJIMPOBATh W TMPU HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO JIEATEIHHOCTH, BBIOMPATH
HanOosee 3((HEKTUBHBIE CTTIOCOOBI pEIIeHUs YUeOHBIX U TTO3HABATEILHBIX 33/1a4, CAMOCTOSITEIIHHO
COCTAaBJISITh UM KOPPEKTUPOBATH MPEIIOKEHHBIN aIrOPUTM JE€HCTBUMA IIPH BBITIOJHEHUH 3aJaHUI
C y4éTOM TONy4YeHHs HOBBIX 3HAHUI 00 HM3yyaeMbIX OOBEKTaxX — BEHIECTBAX M PEAKIIHSIX,
OLICHUBATh COOTBETCTBUE IMOJYUYEHHOTO PE3YJIbTATa 3aABJICHHOM LEIU, YMEHUE UCIOJIb30BATh U
AQHAIIM3UPOBATHh KOHTEKCTHI, MPEIJIaraeMbl€ B YCIIOBUH 3aJaHUI.

NPEAMETHBIE PE3YJIBTATHI
B cocraBe mnpeaMETHBIX pe3yJNbTAaTOB IO OCBOEHHUIO O0S3aTENBHOTO COJCPKAHMUA,
YCTAaHOBJICHHOTO JIaHHOW (enepasibHOW paboyell TporpaMMoid, BBIJCISIOT: OCBOCHHBIC
oOydJalolmuMuCsl Hay4YHbIe 3HAHUS, YMEHHS M CHOCOOBl JeWCTBUM, crneuuduueckue amus
OpeaMeTHOW 001acTu «XUMHs», BUIBl JEATEIBHOCTH IO IOJYYEHHI0 HOBOTO 3HAHHUS, €ro
UHTEPIIPETALINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CHTYalUsX.
K koHiy obydenust B 8 kiacce mpeaMeTHble pe3ybTaTbl Ha 0a30BOM YpOBHE JIOJIKHBI
OTpaxkaTb cHOPMUPOBAHHOCTH Y O0YYAIOIIUXCSI YMEHUI:
®  pacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHX MOHSITUH: aTOM, MOJIEKYJa, XUMUUYECKHUI
JJIEMEHT, MPOCTOE BEIIECTBO, CIIOXHOE BELIECTBO, CMeCh (OAHOpPOAHAs U
HEOJIHOpPO/IHAs), BAJIEHTHOCTb, OTHOCUTEJIbHAas aTOMHAasi M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs: Macca, MaccoBas A0JIs1 XMMUYECKOTO 3JIEMEHTA
B COCIUHEHHMH, MOJSIpPHBIH 00BEM, OKCHA, KHCIOTa, OCHOBAaHUE, COJIb,
AIIEKTPOOTPHULIATEIIEHOCTD, CTENICHh OKUCIICHUS, XUMHUYECKas peakius, Kiaccuduxanms
peakuuii: peakliui COeAMHEHNUS, pEaKLUU Pa3IoKEeHUs], PEaKM1 3aMEeLICHUs, PeaKIU
o0OMeHa, 9K30- U IHAOTEPMHUYECKUE PEaKLUH, TEIUIOBOM 3P deKT peakuuu, Sapo aToma,
JNEKTPOHHBIA CIION aTtoMma, aTroMHas opOuTadb, paAuyC aroMa, XUMUYecKas CBS3b,
NOJIIpHAsl M HENOJIApHas KOBAJIECHTHAsl CBSA3b, MOHHAsI CBSI3b, MOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBas 7015 BellecTBa (IPOLEHTHAsI KOHLIEHTPAllKs) B PACTBOPE;
®  WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATUH W NPHUMEHATH ITH
MOHSATUS MTPU ONHMCAHUM BEIIECTB M UX MPEBPAICHUI;
® JCNOJIb30BaTh XHMMYECKYI0 CHMBOJHMKY JJISI COCTaBiIeHHA (OpPMYJT BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUH;
® OmpeenaTh BAJICHTHOCTb aTOMOB 3JEMEHTOB B OWHApHBIX COEIUHEHHSX, CTENEHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIUHEHUSX, MPHUHAIJICKHOCTh BEIIECTB K
OTIpeNIeIEHHOMY KJIacCy COEIMHEHMH TO0 QopMysnaM, BHJ XUMHUYECKOW CBS3U
(KoBaJIeHTHasl U HOHHAs) B HEOPraHMYECKUX COCTUHEHMSIX;
® packpeiBath cMbIca [lepuoanueckoro 3akona J[. M. MenaeneeBa: 1€eMOHCTPpUPOBATH
MOHUMaHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT MX
nojioxkeHuss B Ilepuonuyeckoil cucreMe, 3aKOHOB COXPAaHEHHS MacChl BEILECTB,
MIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHHUs, 3aKOHAa ABOTaipo;
® oOmnuChIBaTh M XapakTepu3oBaTh TaOnuuHylo @opmy Ilepuoguueckoir cucTemsl
XUMHYECKHX JJIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas moArpynma (A-rpymma)» u
«mobounass moarpynmna (b-rpynma)», manble U OonblIMe NEPHOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeIOTCs B Tabiuue «lleproguueckast cuctemMa XUMHYECKHX
aneMmeHToB JI. 1. MenzeneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB W 3apsija sapa, oOIIee YHCIO JJICKTPOHOB H
pacripeieieHue UX 10 3JIEKTPOHHBIM CIIOSIM);



KIACCU(PUITMPOBATH XUMHUYECKUE AIEMEHTHI, HEOPTaHUYECKHE BEIEeCTBA, XUMHUECKUE
peakuuu (110 YUCIy U COCTaBY Y4YaCTBYIOUIMX B PEAKLUU BEILECTB, 10 TEIJIOBOMY
apdekry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIACCOB, TMOATBEpPXKJas ONUCAaHWE [pUMEpaMU  MOJIKYJISPHBIX  YpaBHEHUMU
COOTBETCTBYIOIINX XUMUYECKUX PEaKIIUii;

IPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMHUECKUX MPEBPALICHUI B Pa3IUYHBIX YCIOBUSAX;
BBIYHUCIISITH OTHOCUTENIBHYIO MOJEKYJISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMUAYECKOTO JIEMEHTa 10 (popMyJIie COeTUHEHNsI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHECHUIO XUMUYECKON PEAKITUH;

IMPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON AEATENIBHOCTH — aHAIN3 U CUHTE3,
cpaBHEeHHE, 0000IIEHIE, CUCTEMATH3AIUI0, KIAaCCU(DHUKAINIO, BBISBICHUE MPUYUHHO-
CJIECTBEHHBIX CBSI3€M — JJIsI MU3Yy4YEHUs CBOMCTB BEIIECTB M XHMHYECKHX PEAKIUH,
€CTECTBEHHO-HaY4YHbIE METO/Ibl IO3HAHUSI — HAOII0ICHHUE, U3MEPEHNE, MOJEIUPOBAHHE,
9KCIIEPUMEHT (peaabHbI U MBICJICHHBIN);

clenoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCYyIO W 1abopaTOpHBIM
000py/lIOBaHHEM, a TAKXE MpaBHJIaM OOpalIeHUsi C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XUMHYECKUX OIBITOB MO MOJIYYECHHUIO
U coOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJOpPOAA M KHCIOpPOJA), MPUTOTOBICHHUIO
pPacTBOPOB C ONPEAECIEHHON MacCOBOM I0JIEM paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI M0 PACMO3HABAHUIO PACTBOPOB IIEJIOUEH U
KHCJIOT C TIOMOIIBIO0 UHIUKATOPOB (JIakmMyc, (peHondTanenH, METUIOPAHXK U IpyTHE).

K koniy oOydeHus B 9 KJjacce MpeaMETHbIE pe3yibTaThl Ha 0A30BOM YpPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUYAIOLINXCS YMEHUH:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHSITHI: XMMHUUYECKHH 3JEMEHT, aToM,
MOJIEKYyJa, NOH, KATHOH, aHUOH, IIPOCTOE BEILLIECTBO, CJI0KHOE BEILIECTBO, BAJIECHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHMS, XMMHUYECKas peakuus, XUMHUYECKast
CBSI3b, TETNIOBOM d(PPEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, INEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMAIMS, PEeaKIdd HOHHOTO0 OOMEeHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMblE pEaKIIUH,
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAaKIMH,  OKHCIHUTEIb,  BOCCTAHOBHTEIb,
OKHUCJICHHE M BOCCTAaHOBJIEHHE, aIOTponus, amMQpOTepHOCTh, XUMHUYECKass CBs3b
(koBajieHTHasi, HMOHHAs, METAJJIMYeCcKas), KpPUCTAUIMUECKass peléTka, Koppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOMW peakUuu, MpeneiabHO J0MyCcTuMas
koHnenTpauus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHYECKUX MOHATHM M NPUMEHSTH 3TH
MOHSTHUS MIPU ONMKUCAHUY BEIIECTB U UX MPEBPAICHUI;

UCTIOJIb30BaTh XUMHUYECKYI0 CHMBOJHUKY Ui COCTaBIICHHS (OpMyN BEIIECTB U
YpPaBHEHUN XUMUUYECKUX PEAKIIN;

ONpENENATh BAJICHTHOCTh U CTENEHb OKHUCJICHUS XUMUYECKUX JJIEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, MPUHAJICKHOCTh BEUIECTB K OMNPENEIEHHOMY
KJIaccy COeIMHEHHH Mo (opmyiiaM, BHI XMMHUYECKOH CBS3U (KOBaJCHTHAs, MOHHAs,
MeTaJlJIM4YecKasi) B HEOPraHWYEeCKUX COCAMHEHHUAX, 3apsii HOHA 1O XUMHYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCTUHEHHH, TUI
KPUCTAJUIMYECKOU pEelIETKA KOHKPETHOIO BEILIECTBA;

packpeiBath cmbicha llepuoanyeckoro 3akona J[. 1. MenaeneeBa u 1€EMOHCTPUPOBATH
€ro MOHMMAaHME: OMUCHIBATh M XapakTepu3oBaTh Ta0nuunyro dopmy [lepuogunueckoit



CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3lnyaTh TMOHATUS «TJaBHas mnoiarpynma (A-
rpynna)» u «mnobounas mnoarpynmna (b-rpynma)», manele u GoJblive TNEPUOJBL,
COOTHOCHUTBH 0003HAUEHUS, KOTOPBhIE UMEIOTCS B IEPUOINYECKOM TabIHIle, C YUCTOBBIMU
XapaKTePUCTHKAMU CTPOCHHSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB M 3apsij slpa,
o0111ee YnCiIo 3MEKTPOHOB U paclpezieNieHHe UX IO 3JEKTPOHHBIM CIIOSIM), OOBSICHATH
o01Ire 3aKOHOMEPHOCTH B M3MEHEHHHM CBONCTB SJEMEHTOB W HX COCAMHEHUN B
npejienax MajbIX EPUOOB U TJIABHBIX MOJATPYII ¢ YYETOM CTPOCHHUS UX aTOMOB;
KJIACCU(PUIIMPOBATH XMMUUYECKHE AJIEMEHThI, HEOPraHNYECKHE BEIleCTBa, XMMUUYECKUE
peakuuyu (II0 YHMCIy W COCTaBy YYacTBYIOIIMX B PEAKLUU BELIECTB, N0 TEIIOBOMY
3 eKTy, M0 H3MEHEHUIO CTENIEHEeH OKUCICHUS XUMUYECKHIX 3JIEMEHTOB);
XapaKTepu30oBaTh (OMUCHIBaTh) OOIIME U CHEHU(PUUECKHME XUMHUYECKHE CBOWCTBa
MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPXKAAs OMHUCAHUE MPUMEPAMU MOJIEKYISAPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKLIUH;

COCTaBJISITh YPABHEHHUSI JIEKTPOJIUTHUECKON JUCCOUMALIMU KUCIIOT, HIEI0YEH U COJIEH,
MIOJIHBIE U COKpALIEHHbIE YPAaBHEHUS! pEeaKIMi HOHHOIO OOMEHa, YpaBHEHUS peaKluid,
MOJTBEPXKJIAIONINX CYIIECTBOBAHME T€HETUYECKOM CBA3M MEXAy BelllecTBaMu
pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

MPOrHO3UPOBATh CBOWMCTBA BEILIECTB B 3aBUCHUMOCTH OT HUX CTPOCHHS, BO3MOXXHOCTHU
MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUH B Pa3IMYHBIX YCIOBUSAX;

BBIUUCIISATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOT0 AJIEMEHTA 10 (hOpMyJie COeTUHEHHsI, MACCOBYIO JIOJIIO BELIECTBA B
pacTBoOpe, MPOBOJUTH PACUETHI 10 YPABHEHUIO XMMUUYECKOI peaklinu;

coOmoiaTh IMpaBWja IOJIb30BAaHUS XUMHMUYECKOW TOCYyIOM U J1abOpaToOpHBIM
o0opysoBaHHEM, a TakKe IMpaBWiIa OOpalleHUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKUHUSAMHU IO BBIIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX ONBITOB IO MOJTYUYEHHUIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKHUCIIOTO Ta3a);

MPOBOANTH PEAKIMH, MOATBEPKIAIOIINE KAYECTBEHHBIN COCTaB PAa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJIOPHI-, OpoMHI-, MOAMI-, KapOoHat-, docdart-,
CHIIMKAT-, Cynb(daT-, THAPOKCHI-UOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3y4YEHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHMUECKHUX BEIIECTB;
MPUMEHATh OCHOBHBIE OMEpAIMU MBICIUTENHFHON NEATEeIbHOCTH — aHAIU3 U CHUHTE3,
cpaBHEHHE, O00O0OIIEHHE, CHCTEMAaTHU3aLUIO, BBIABICHHE NPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — Uil M3YyYEHHUS CBOMCTB BEIIECTB W XHUMHUYECKHX PEAKIHMi, €CTECTBEHHO-
Hay4YHbIE METO/IbI IO3HAHUS — HAOII0ICHNE, U3MEPEHUE, MOJIETUPOBAHUE, IKCIIEPUMEHT
(peanbHBIN ¥ MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoandecTBO yacoB D1eKTPOHHBIE
Ne HaumeHoBaHue pa3jie/ioB Kontposusie | TIpakTaeckue (uudposbie)
n/m | ¥ TeM MPOorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. [lepBonavanbHble XUMHUYECKHE MOHATHSA
Xumust — BakHas o0J1acThb
11 €CTECTBO3HAHUS U 5 ) bubmuorexa [{OK
' MPAKTUIECKON https://m.edsoo.ru/7f41837¢
JIeSITEILHOCTH YeJIOBEKa
12 BemecTBa u xuMuueckue 15 1 bu6mmoreka [IOK
' peaKkunu https://m.edsoo.ru/7f41837¢
Hroro o pazneny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe M HEOPraHMYECKUX BeLIeCTB
21 Boznyx. Kucnopon. 6 bubmuorexa [IOK
' TTonsarme 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopoa. Ilonstue o g 1 bu6mmoreka [JOK
' KHUCJIOTaX U COJSX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [lonsitue 5 1 1 bu6mmoreka [{OK
' 00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCCHI
2.4 HEOpTaHUYECKHNX 11 1 1 buGnnorexa LIOK
' p _ https://m.edsoo.ru/7f41837¢c
COEeIUHEHNI
Hroro no pazneny 30

Pasznea 3. [lepuoguveckuii 3axon u [lepuoaudeckas cucrema xumuueckux 3jemMenToB /. U. Menaeneena.
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CTpoe}me aTOMOB. XUMHYeCKasa ¢BsA3b. OKUCINTEIbHO-BOCCTAHOBHUTE/IbHbIE pe€akuuu

[Iepronnueckuii 3aKOH U
I1
31 | xmorscomen smemerrron I . buGworexa L1OK
' . ’ https://m.edsoo.ru/7f41837¢
N. Menneneesa. Ctpoenue
aToMa
XuMHYecKasi CBSI3b.
319 OKHUCIUTENbHO- g 5 bubmuoreka [{OK
' BOCCTaHOBUTEJIbHLIC https://m.edsoo.ru/7f41837¢
peakuuu
bu6mmoreka [JOK
Hroro no paszery 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmmorexa LOK
p P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB 68 5 5
I10 ITIPOTPAMME
IIOYPOUYHOE INIJIAHUPOBAHUE
8 «A» KJIACC
N Kosmmvectso 1acos Nara DIeKTPOHHBIE HH(PPOBLIE
- Tema ypoka Konrpoabubie | IIpakruyeckue 00pa3oBaTe/bHbIE
n/n Bcero H3yYeHHst
padoThI padoThI pecypcesl
| [Ipenmer xumuu. Pons xumun B | 02.09.2025 bu6mmorexa [IOK
’KM3HHU 4eoBeKa. Tena U BelecTsa https://m.edsoo.ru/ff0d210c
Bbu6nuoreka [JOK
2 1 1 04.09.2025
CraproBas quarnocTuia https://m.edsoo.ru/ff0d227¢
3 [TpakTrueckas padota Ne 1 1 09.09.2025 | bubmuoreka [JOK
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«IIpaBuna paboTsl B 1aboparopun
1 IpUEMBI 0OpAILIEHUS C
71a00paTOPHBIM 000PYAOBAHUEM

https://m.edsoo.ru/ff0d23dc

YucTele BEIECTBA U CMECH.

bu6mmorexa [IOK

4 11.09.2025
Crioco0bl pa3aeneHust cMecet https://m.edsoo.ru/ff0d26ca
IT 0?2
5 «11?1 KTTZ:; e ﬁa@ﬁi TpHM 16.09.2025 | Dromiorexa LOK
SACTICHHE CMece . PHMEpe o https://m.edsoo.ru/ff0d28c8
OUYMCTKHU IIOBAPEHHOU COJIN)»
but6mmoreka [JOK
6 ATOMBI U MOJIEKYJIbI 18.09.2025 httos://m.edsoo ru/ff0d2ate
i ?(I/IMI/I‘-ICCK)I/IG 3JICMEHTBI. 3HAKH 002005 BuGmorexa LIOK
CHMBOJIE!) XUMHHCCKHX o https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB
Bbu6nuoreka [JOK
IT 25.09.202
8 pPOCTBIE U CIOKHBIE BEIIECTBA 5.09.2025 hitps:/m.edsoo ru/fl0d2a6e
bu6nmmoreka [IOK
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 30.09.2025 hitps://m.cdsoo r/f0d2d50
3aKOH MOCTOSTHCTBA COCTaBa
10 BEIIEeCTB. XUMHUYECKas (hopmyJa. 02.10.2025 bubnuotexa [JOK
BaneHTHOCTh aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
11 giﬁﬁiﬁfiiz izotiaﬂ :4 lc:; | 07.10.2025 | Dromoreia LOK
1 Ky ip o https://m.edsoo.ru/ff0d323¢
Macca
MaccoBasi 107151 XUMHUYECKOr0o bubmuoreka [JOK
12 .10.202
3JIEMEHTA B COCIMHCHHUH 09.10.2025 https://m.edsoo.ru/ff0d350¢
13 KonnuectBo BemecTsa. Mouib. 14.10.2025 bu6nmoreka [IOK

MounsipHas macca

https://m.edsoo.ru/ff0d5230
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duznueckre 1 XUMHYIECKHE

bu6mmorexa [IOK

14 16.10.2025
SIBICHUS. XUMUYECKast PEaKIIHs https://m.edsoo.ru/ff0d37fa
15 IIpusnaku u yCJIOBH;IV MIPOTEKAHUs 21.10.2025 bu6mmoreka [IOK
XMUMUYECKHX PEaKIHi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MacChl 73.10.2025 bubmmorexa [JOK
BEILIECTB. XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
B
17 B: mePLCTJ;H:j KO::::}(I::II:{:/I o 06.11.2025 | Dromioreia LIOK
B P . o https://m.edsoo.ru/ff0d5708
XHUMHUYECKHX PEaKIHi
'« K;iaaccnipzl:j:nﬂ );I/IMI/I‘-IGCKI/IX 1 a00s BuGmorexa LOK
KIUAH UHCHUS A1
peard A ’ https://m.edsoo.ru/ff0d3{34
pa3oXKeHus, 3aMelleHnsl, 00MEeHa)
M. B. JI — Y4EHBII-
19 5 m;) hiOH(::CO](amog qeeHH: 13.11.2025  Dnomoreia LIOK
HITUKJIOICTUCT. HUE U A1
H A Hf https://m.edsoo.ru/ff0d40c4
CUCTeMAaTHU3aIHsI 3HAHHUHA
" KI;)HTpoanaﬂ paborta Nel mo Teme 112005 Bunorexa LIOK
(DCIIECTRA 1 XHMITHECKHE o https://m.edsoo.ru/ff0d4290
peaKum»
21 Bc?; nya_KCfeg LoraSOBS Ceof " 20.11.2025 | Dromorexa LOK
BO3yxa. RUCIOPOA JIEMEHT 1 o https://m.edsoo.ru/ff0d448e
npocrtoe BemecTBo. O30H
du3nvecKue U XUMHUICCKHE
” CBOMCTBA KHCIIOpOAa (pEeaKk1u 25.11.2025 bubnnorexa [JOK
okucienus, ropenue). [lonstue 06 https://m.edsoo.ru/ff0d4614
OKCHJIax
CriocoObI MOJTy4eHUsT KHCIIOPO/ia B
bub OK
23 naboparopuu u 27.11.2025 nomuorexa I

IIPOMBILIEHHOCTH. [IpuMeHeHne

https://m.edsoo.ru/ff0d497a
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KHCIIOpO/Ia

TennoBoii 3¢ ekt xumMuueckoi
peaKIyu, IOHSITHE O

bu6mmoreka [IOK
24 2.12.202
TEPMOXTIVITHICCICON YPABHEHIH, 0212.2025 | i os:/m.edsoo.rw/f0d4790
9K30- ¥ SHIOTEPMHUCCKHUX
peaKIux
)t ;’:l)nnmso (HeTh, yromis u MeéaH). 01122005 BuGmorexa LIOK
TPASHEHHE BO3AYXa, CHOCOOH o https://m.edsoo.ru/ff0d4c4a
€ro MPeOTBPAIICHUS
[TpakTrueckas padota Ne 3 o
26 teme «llonydyenue u cobupanue 09.12.2025 bu6nuoreka [IOK
KHCIIOpO/ia, U3y4eHHUE ero https://m.edsoo.ru/ff0d4ae2
CBOKCTBY
27 Eeo ﬂfofo}Zﬁfilﬁenﬁ o 11122025 | Dromiorexa LHOK
HIECTBO. A e https://m.edsoo.ru/ff0d4ddo
npupoje
28 ?I?:;qezmj P:)X: h:dtlliecmz erme 16.12.2025 | Promiorexa LHOK
BOHCTEA BOAOPOAA. HIPHMEHCHH e https://m_edsoo.ru/ff0d4ddo
BOJIOpOJA
bub6mmoreka [IOK
2 I1 18.12.202
9 OHSITHE O KHCJIOTaX U COJISX 8 025 hittps://m.edsoo r/f0d50d2
30 Crioco0sI MoTy4eHus BOAOPOIa B 73.12.2005 bu6nuoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
31 ripaeK Tﬁf CKa: pae6 OT(?OZ.Q 4aH0 e 25.12.2025 | Dromorexa LOK
TEME (CTOTYHCHIE 1 CODHParH o https://m_edsoo.ru/ff0d4f42
BOJIOPOJIa, U3YUYECHHE €r0 CBOMCTBY
1 Momnsipubiii 00bEM razoB. 3aKOH 30.12.2025 bubnuorexa [JOK

Aoraapo

https://m.edsoo.ru/ff0d542¢e



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

Brruucienus o0béma, KOJIMYEeCcTBa

but6mmoreka [{OK

33 BEIIEeCTBa rasa Io €ro I/ISBGCTHO'I.VIy 13.01.2026 https://m.edsoo ru/f0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruucienust 00bEMOB ra3oB 10

34 ypaBHeHmoupeaKuHH Ha OCHO]?C 15.01.2026 bubmuorexa [JOK
3aKOHA 00BEMHBIX OTHOIIICHUH https://m.edsoo.ru/ff0d5708
ra3oB
DU3NYECKUE U XUMUUECKHUE bubmmoreka [JOK

35 20.01.2026
CBOICTBA BOJIBI https://m.edsoo.ru/ff0d587a

16 CocraB ocHoBanwmii. [Tonstue 00 22.01.2026 bu6nmoreka [JOK
MHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.

37 Hacruinenanle 1 HeHaCBIIIEHHBIE 27.01.2026 butmmoreka [{OK
pacTBopbl. MaccoBast 1071 https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 no

18 TeMe <<Hp1/ir0T0i3neHHe paSTBOpOf 29.01.2026 bubmuoteka [JOK
C oTnpenenéHHOM MacCOBOM J0JIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIICCTBAY

39 KonTponbaas padborta N2 mo Teme 03.02.2026 bubnuorexa [JOK
«Kucnopoa. Bogopoa. Bona» https://m.edsoo.ru/ff0d6342

40 Oxcunpl: cocTaB, KiaccupuKaus, 05.02.2026 bu6nuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

41 ?Z{iqezne 12 X:Mmecjf eo 10.02.2026 | Promorexa HOK

BOHCTEA KHCJOTHBIX, OCHOBHBIX | o https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHUIIOB

4 OcHoBaHUSA: COCTaB, 12.02.2026 bubnuorexa [JOK

KJaccuukanus, HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

HonyquHe U XUMHNYECCKHE

bu6mmorexa [IOK

4 17.02.202
3 CBOICTBa OCHOBAHHUIA 7:02.2026 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, 19.02.2026 bubmnoreka [JOK
KIIacCUUKaIs, HOMEHKIIATypa https://m.edsoo.ru/ff0dfee2
[Tonydyenue n XuMHUeCKUE bubmmorexa [JOK
45 CBOMCTBA KUCIOT 24.02.2026 https://m.edsoo.ru/ff0dfee2
C :
46 cﬁfiéififm?e;;f ii?ﬁiﬁfine 26.02.2026 | DHommorexa LOK
. w ’ o https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuyeckas padora Ne 6.
47 Pemenne skciepuMeHTAIBHBIX 03.03.2026 bubnnorexa [JOK
3amad 1o teMe « OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPTraHUYECKUX COCAMHEHUI
" I'enernueckas cBs3b MEKIY 05,03 2026 Butmorexa LIOK
K .03.
furaccamu Hue Oprafiaeciix https://m.edsoo.ru/00ad9a50
COEIUHEHUI
O00011IeHIE U CUCTEMATU3AIUS bubnuoreka [JOK
49 3HAHUN 10.03.2026 https://m.edsoo.ru/00ad9cb2
“ ,I%STEOHB};M I;i(zom Ne3 o Teme 032056 BuGnmorexa IOK
HOBHBIC KAACCHT o o https://m.edsoo.ru/00ad9ela
HEOPTraHWYECKUX COCTMHCHHI
51 HepBH:cHOHB;TI;H cI: HaSCHE’[I;KaHH: 17.03.2026 bubmorexa HOK
XAMHAYECKUX 1eMeHTOB. [ToHsaTH .03.
: https://m.edsoo.ru/00ad9ffa
O Tpynmax CXOIHBIX 3JICMCHTOB
[Tepuoanueckuii 3aKOH U
5) [lepuonnueckas cucrema 19.03.2026 bubnuorexa [JOK

XHMHUYECKUX djieMeHToR /I, .
MenaeneeBa

https://m.edsoo.ru/00adas52¢c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

AI[MI/IHI/ICTpaTI/IBHaSI KOHTPOJIbHAA

bu6mmorexa [IOK

53 24.03.2026
pabora https://m.edsoo.ru/00ada52¢c

54 Crtpoenue atomoB. CoctaB 26.03.2026 bubmmoreka [JOK
aTOMHBIX sifiep. M30Torb https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UeK

55 aTOMOB SHGMCHTOB 07.04.2026 bubmuoreka [JOK
[Tepuonuueckoii cuctems! /1. 1. https://m.edsoo.ru/00ada6bc
MenpneneeBa
XapakTepucTuKa XUMHUIECKOTO

56 3JIEMEHTA TI0 erf) MTOJIOXKEHHUIO B 09.04.2026 bubmmoreka [JOK
[lepuonnueckoii cucreme /1. Y. https://m.edsoo.ru/00ada&24
MenneneeBa
3nauenue [lepuoanueckoro

57 3aKOHA JIJIsl Pa3BUTHUS HAYKU U 14.04.2026 bubmuoreka [JOK
npaktuku. J[. 1. MenneneeB — https://m.edsoo.ru/00ada96¢e
YYE€HBIN, EAAror U rpak1aHuH
PesepBubIil ypok. O6001meHue

58 CHCTeMaTI/isauHﬂ 3HAHUH / 16.04.2026 but6mmoreka [JOK
Bcepoccuiickas nmpoBepodHas https://m.edsoo.ru/00adb33c
pabora
Kontponbnas padota Ne4 o teme

59 «CTtpoeHue aTOMa.vXHMI/I‘mCKaSI 21.04.2026 bubmuoreka [JOK
cBs3b» / Beepoccwuiickas https://m.edsoo.ru/00adb486
poBepoyHas pabora

60 DNEeKTPOOTPUIIATEILHOCTh ATOMOB 73.04.2026 bubnuorexa [JOK
XUMHYECKHX AJICMEHTOB https://m.edsoo.ru/00adaab8

61 HNonnast xumMnueckas CBs3b 28.04.2026 bubmiorexa OK

https://m.edsoo.ru/00adac34



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34

KoBanienTHas nonspHas bubanorexa [HOK
2 1 .04.202
6 XUMHYECKas CBS3b 30.04.2026 https://m.edsoo.ru/00adaab8
KoBaneHntHas HenosipHast bu6mmoreka [IOK
1 .05.202
63 XUMHYECKAs CBS3b 05.05.2026 https://m.edsoo.ru/00adaab8
bu6nmoreka [JOK
64 CreneHb OKUCIEHUS 1 07.05.2026 hitps:/m.cdsoo ru/00adac28
OKHCIUTENTBHO- bubmuoreka [JOK
65 1 1 12.05.2026
BOCCTAaHOBUTEJIbHbBIE PEAKIINU https://m.edsoo.ru/00adb076
bub OK
66 OxkucIuTenu U BOCCTAHOBUTENIH 1 14.05.2026 hi:n::?/?;éeiiasi.ru 100adb076
PeseprHbIil ypok. O6001eHIE 1
67 CUCTeMaTH3alusl 3HAaHHUH 110 TeMe | 19.05.2026 bubnmnorexa [JOK
«CTpoenue aroma. XuMudeckas https://m.edsoo.ru/00ad9cb2
CBSI3bY»
PesepBubIil ypok. O6001IeHIE 1 bubnuorexa [JOK
68 1 21.05.2026
CUCTEMATH3aNI 3SHAHUI https://m.edsoo.ru/ff0d61c6
69 PesepBHBIit ypok. O606?1€HH€ u | 26.05.2026
CUCTeMAaTH3aIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 69 7 5
[MPOT'PAMME
MNOYPOYHOE IINIAHUPOBAHHUE
8 «b» KJIACC
N Koamectso 1acos Nara DJIeKTPOHHBIE HHPPOBHIE
° T
Tema ypoka Kontpoabubie | IlpakTuueckue o0pasoBaTeIbHbIE
n/n Bcero U3yUYeHUs
padoThI padoThI pecypcsl



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

[Ipenmet xumuu. Ponp xumun B

but6mmoreka [{OK

1 JKU3HU UenoBeka. Tena u 02.09.2025 https://m.edsoo ru/f0d210c
BEIIECTBA
ITonsiTe 0 MeTOIaX MO3HAHUS B bu6mmorexa [IOK
2 .09.202
XUMHAH 03.09.2025 https://m.edsoo.ru/ff0d227¢
bubnuoreka [JOK
3 09.09.2025
CrapToBas uarKocTHKa 9:09 https://m.edsoo.ru/ff0d23dc
4 YucTele BemecTBa U CMECH. ) 10.09.2025 but6mmoreka [{OK
CrniocoObl pazaeneHus: cmecei https://m.edsoo.ru/ff0d26ca
11 0?2
5 «5:1: TePI ZeCK: i szgf 1}; epe 16.09.2025 | Dromaorexa LOK
HHUE cMeced (Ha IpuUM .09.
Aet . PHMEP https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBAPEHHOM COJM)»
bubnuoreka [JOK
A 17.09.202
6 TOMBLH MOTICIY IR 7.09.2025 https://m.edsoo.ru/ff0d2a6¢
, E(I/IMI/I‘ICCK)I/Ie DJIEMEHTEI. 3HAKH 092005 BuGnorexa LIOK
CHMBOJIBL) XHMHHCCTIX o https://m.edsoo.ru/ff0d2be8
DJIEMEHTOB
bu6mmoreka [IOK
IT 24.09.202
8 pPOCTBIE U CII0KHBIE BELIECTBA 09.2025 https://m.edsoo ru/f0d2a6e
bu6nuoreka [JOK
A - .09.202
9 TOMHO-MOJIEKYJISIPHOE YUCHHE 30.09.2025 hitps:/m.edsoo r/f0d2d50
3aK0OH MOCTOSIHCTBA COCTaBa
10 BellecTB. XUMU4eckas hopmya. 01.10.2025 bubnmnorexa [JOK
BaneHTHOCTE aTOMOB XUMHYECKUX o https://m.edsoo.ru/ff0d2eae
DJIEMEHTOB
OTHOCHTENLHAS aTOMHAas Macca.
buo OK
11 OTHOcHUTENbHASA MOJICKYJISIpHAs 07.10.2025 nomotexa 11

Macca

https://m.edsoo.ru/ff0d323¢



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

MaccoBas 101 XUMHYECKOTO

bu6mmorexa [IOK

12 08.10.2025
3JIEMEHTA B COEQMHEHNU https://m.edsoo.ru/ff0d350¢
13 KoauuecTBo BenecTa. Mouib. 14.10.2025 Bbu6nuoreka [JOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 dOu3ndecKnue U XUMAYECKHE 15.10.2025 bu6nmoreka [JOK
SIBJICHUS. XUMUYECKast peaKIUs https://m.edsoo.ru/ff0d37fa
15 [Ipu3naku n yCJ‘IOBI/IS{' IIPOTEKaHUs 21.10.2025 bubnnorexa [JOK
XUMUYECKUX PEAKITUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCChl 2 10.2025 bubmuoreka [JOK
BEIIECTB. XUMHUYECKNE YPABHEHUS https://m.edsoo.ru/ff0d3b88
, BrruuciieHus: KOJIMYECTBA, MACChI 15 112005 BuGmorexa LIOK
BeHecTRa Mo ypaBHeIVmHM o https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHi
18 K;I: ot 1(4:;;1 o zHMmeCKHX 11112025 | Dubmorexa HOK
PAKIUIH {COCAMHEHI, S https://m.edsoo.ru/ff0d3£34
paslIoKeHUs, 3aMEeIeHUsI, 0OMEHA)
19 Sfl ikﬂslreoi(io?);)g qeeij: " 12112025 | Domiorexa HOK
HHRTOTEHCT. HUI o https://m.edsoo.ru/ff0d40c4
CHUCTEMAaTH3aIus 3HAaHUI
2 i{];)HTponLHa;I pabota N;zl 10 TeMeE 112005 Butmorexa LIOK
CHICCTRA 1 XUMHHCCKHE o https://m.edsoo.ru/ff0d4290
peaxum»
21 fmy;a_K;M; N J? (;ETZ: " 19.11.20p5 | Dnbmorexa LIOK
O3Ryxd. BHCIOpOIL —— SIeMe o https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
DOU3NYECKUEC U XUMUICCKHE
bu6. OK
22 CBOMCTBA KHCJIOPO/Ia (pEeaKIuu 25.11.2025 nonmorexa I

okucaeHus, ropenue). [lonstue 06

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

OKCcHIax

CriocoOblI oryueHust KUCIopoa B
nabopaTopuu U

Bbu6nuoreka [JOK

23 26.11.2025
IPOMBIIIICHHOCTH. [IpumMenenne https://m.edsoo.ru/ff0d497a
KHCIIOpOJIa
TennoBoii 3¢ ekt Xumuueckoit

24 p:am:)m, Hoi’iie . aBHe 02.12.2005 | DuOmorexa LIOK
TEPMOXHUMHY M ypaBHEHUU 2.

p P ’ https://m.edsoo.ru/ff0d4790
9K30- B SHAOTEPMHUECKUX
peaKIusIx

)t "SFOHJII/IBO (ned1b, yromp u Me;aH). 03 122005 Bumiorexa LIOK
arpsi3HEHUE B Xa, CII bl A2,
PASHEIHE BO3/yxa, CHOCO https://m.edsoo.ru/ff0d4c4a

€ro IPeOTBPAIICHUS
[IpakTrueckas padota Ne 3 mo

2 teme «I[lonmydyenue u cobupanue 09.12.2025 bubnmnorexa [JOK
KHCJIOPOJIa, U3YyUEHUE €T0 https://m.edsoo.ru/ff0d4ae2
CBOMCTB»

” Bonopon —H 3JIEMEHT U IIPOCTOE 0122005 Butorexa LIOK
BEHLECTEO. HaXOAUICHIE B . https:/m.edsoo.rw/f0d4ddo
pHUPOJIC

28 S)T“chezmj If)x: h/;Hlll_[eCKI/IZ enite 16.12.0005 | Dnomoreta LIOK

BOMCTBA B . [Ipumenenun 2.
Aopoda. 1p https:/m.edsoo.ru/f0d4ddo
BOJIOpOA
Bbubnuoreka [JOK
2 IT 17.12.202
? OIPITHE © KHCHOTAX 1 CONAX / 025 https://m.edsoo.ru/ff0d50d2

30 CriocoOsI TTOTy4eHUsT BOAOPO/Ia B 73.12.2005 bu6nmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0

31 [Ipaktrueckas padota Ne 4 o 24.12.2025 | bubmaumoreka [JOK



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

teme «[lonmydyenue u cobupanue
BOJIOPO/Ia, U3YYEHHE €TO CBOHCTB»

https://m.edsoo.ru/ff0d4{42

ModnsipHblii 00bEM Ta30B. 3aKOH

Bbu6nuoreka [JOK

32 30.12.2025
ABorazapo https://m.edsoo.ru/ff0d542¢

. Breraucnenus o0béMa, KoTU4ecTBa o1 2056 BuGmorexa LOK
BMIECTRA TA3 O €10 H3BeCTHO_1,VIy o https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WK 00BEMY
Beruucnenust 00bEMOB ra3oB 1o

34 ypaBHeHI/IIO"peaKI_[I/II/I Ha OCHO]EC 14.01.2026 bubnuorexa [JOK
3aKOHA OOBEMHBIX OTHOIICHHMA https://m.edsoo.ru/ff0d5708
ra3oB
dusndecKkue 1 XUMUYECKHUE bu6mmorexa [IOK

35 20.01.2026
CBOICTBA BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [Tonstue 00 1.01.2026 bubmuoreka [JOK
UHJIKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pacTBopuTeIIb.

37 HacrpIniennrle 1 HeHaCHIIEHHBIE 27.01.2026 bubnuoreka [JOK
pacTtBopbl. MaccoBast 10715 https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
[IpakTrueckas padota Ne 5 mo

13 TeMe «HpI/.I.FOTO\]’SJ'IGHI/Ie paSTBOpO? 28.01.2026 bubmuorexa [JOK
C onpeaenEéHHON MaccoBOM oJen https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY

19 Kontponbhas pabota No2 o teme 03.02.2026 bubnuotexa [JOK
«Kucnopon. Bonoposa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxkcupel: cocTaB, KacCUPUKALINS, 04.02.2026 bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

41 [TonyuyeHnue u xumMu4ecKue 10.02.2026 | bubaunoreka [{OK



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

CBOMCTBA KHCJIOTHBIX, OCHOBHBIX U
aM(}OTepHBIX OKCHUIOB

https://m.edsoo.ru/ff0d664e

4 OCHOBaHUS: COCTaB, 11.02.2026 bubmnoreka [JOK
KJaccu(uKaIys, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
[TonydyeHue u XuMHUYECKHE bubmmorexa [JOK

43 CBOMCTBA OCHOBaHUH 17.02.2026 https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, 18.02.2026 bu6mmorexa [IOK
KJ1accu(uKanus, HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[TonyueHue u xumMu4ecKue bub6mmoreka [IOK

4 24.02.202

. CBOMCTBA KUCIIOT 02.2026 https://m.edsoo.ru/ff0dfee2

N Commn écpeI[HI/Ie)i HOMEHKJIaTypa, 25 02 206 BuGmorexa IOK
CHOSO B HOTYHCHILL XMMUHCtie o https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas pabora Ne 6.

47 Pemenue skcniepuMeHTaIbHBIX 03.03.2026 bubnuorexa [JOK
3a7a4 0o teMe « OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCAMHEHUI»

48 Fe:::f quKeaj sz 1:: s 04.032026 Dnomorera LIOK
K MU HEOPTAaHHYECKUX .03.

a . p https://m.edsoo.ru/00ad9a50
COeIMHEHU I
O06o001IeHre U cHCTeMaTU3alus bubnuorexa [JOK
4 10.03.202
? 3HaHUI 0.03.2026 https://m.edsoo.ru/00ad9cb2
< {(gHTpoanas[ pabota Ne3 mo Teme 032006 BuGmorexa LIOK
HOBHBIE KJIaCChI .03.
CHOBHBIC [1ace o https://m.edsoo.ru/00ad9ela
HEOPraHMYECKHUX COCTUHEHHA
[TepBble MOMBITKU KJIaCCU(PUKALIUU
51 XUMHYECKUX 3JIeMEHTOB. [loHsTHE 17.03.2026 bubmnorexa OK

O IrpyIiIax CXO4HbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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AJIMAHHCTpPAaTUBHASI KOHTPOJIbHAS

bu6mmorexa [IOK

52 18.03.2026

pabora https://m.edsoo.ru/00ada52c
Bbu6nuoreka [JOK

II 24.03.202

33 CPHOJEL, TPYTHIEL HOAPYHIH! 03.2026 https://m.edsoo.ru/00ada52¢

54 Ctpoenue atomoB. CocTaB 25.03.2026 bubmmorexa [JOK
aTOMHBIX siaep. M3oTombl https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000JI0YEK
aTOMOB 3JIEMEHTOB bubnuorexa [JOK

55 07.04.2026
[Tepuonnueckoii cucremsl . U. https://m.edsoo.ru/00adaébc
MenneneeBa
XapakTepucTuKa XHMHIECKOTO

56 3JIEMEHTA 110 erf) MOJIOKEHUIO B 08.04.2026 bubmuorexa [JOK
[Tepuonunueckoii cucreme /. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonnyeckoro

57 3aKOHA JIJIs Pa3BUTHS HAYKU U 14.04.2026 bubnuorexa [JOK
npakTtuku. [. 1. Menaenee — https://m.edsoo.ru/00ada96e
y4€HBIi, earor u rpaxJ1aHuH
PesepBHeiit ypok. O6o001IeHHE U

53 CI/ICTeMaTI/iI%aI_[I/I}I 3HaHUH / 15.04.2026 bubnuorexa [JOK
Bcepoccuiickast npoBepouHas https://m.edsoo.ru/00adb33c
paborta
KonTponsHas padora Ne4 o teme

59 «CtpoeHue aTOMa.UXI/IMI/IIIeCKaH 21.04.2026 bu6mmoreka [IOK
cBsi3b» / Beepoccuiickas https://m.edsoo.ru/00adb486
poBepoyHas pabora

60 DNEKTPOOTPULIATEIBHOCTh AaTOMOB 2 04.2026 bu6nuoreka [IOK

XUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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bu6mmorexa [IOK

61 HMonHnas xuMu4eckas CBS3b 1 28.04.2026 https://m.edsoo.r/00adac34
KoBanenTHas nonsipHas bu6mmoreka [IOK
2 1 29.04.202
6 XUMHUYCCKasl CBSA3b 9.04.2026 https://m.edsoo.ru/00adaab8
KoBanenTtHast HenosisipHas bubmmorexa [JOK
63 XHMUYECKas CBAI3b ! 05.05.2026 https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
64 CTeneHb OKUCICHUS 1 06.05.2026 https://m.edsoo.ru/00adac8
OKUCITUTENbHO- bubmuoreka [JOK
65 1 12.05.2026
BOCCTAHOBUTEJIBHBIE PEAKIIUU https://m.edsoo.ru/00adb076
bu6nmmoreka [IOK
66 OKHCIUTEIN U BOCCTAaHOBUTEIN 1 13.05.2026 hitps://m.cdsoo.r/00adb076
PesepBHeIit ypok. O000IICHHE 1
CHCTEeMaTH3alusl 3HaHUH 110 TeMe but6mmoreka [{OK
67 1 19.05.2026
«Ctpoenne atoMa. XuMHU4YeCKast https://m.edsoo.ru/00ad9cb2
CBSI3b)»
68 PeseprHblit ypok. O000mIeHNE 1 | 20.05.2026 | bubmuoteka [IOK
CcHCTeMaTH3aIvs 3HAHUH https://m.edsoo.ru/ff0d61c6
69 PesepBHblit ypok. O0001IeHNE U | 26.05.2026
cHCTeMaTH3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 69 7
[TPOT'PAMME
MNOYPOYHOE IINTAHUPOBAHHUE
8 «B» KJIACC
Ne Tema ypoka KoaundecTBO 9acos JlaTta DJIeKTPOHHbIE HU(PPOBLIE



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
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n/n Beero Koutposbubie | IIpakTnueckue | W3y4eHUsl o0pa3oBaTejibHbIE
r
padoThI padoThbI pecypcbl
| [Ipenmer xumuu. Pons xumun B | 02.09.2025 bu6mmorexa [IOK
KU3HM yesioBeka. Tema u BemecTa https://m.edsoo.ru/ff0d210c
bubnuoreka [JOK
2 1 1 04.09.2025
CTaproBas AuarHocTHia ? https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1
3 «HpaBuI/ma paboThl B 1abopaTopun 1 09.09.2025 bubnuorexa [JOK
1 IPUEMBI 0OpAIIIEHHUS C https://m.edsoo.ru/ff0d23dc
1ab60pPaTOPHBIM 000PYIOBAHUEM
4 YucTele BemecTBa U CMECH. ) | 11.09.2025 bu6mmorexa [IOK
Crioco0bl pazaeneHus: cmecen https://m.edsoo.ru/ff0d26ca
I1 0?2
5 «ﬁjsK TeH TCKS 5:: pszf ij\; epe | 16.09.2025  Duomorexa LHOK
HUE cMecel (Ha IpuM .09.
o . PrMEP https://m.edsoo.ru/ff0d28c8
OYHMCTKHU IOBAPEHHOM COJIN)»
bubmuorexa [JOK
6 ATOMBI U MOJIEKYJIBI 1 18.09.2025 hitps://m.edsoo.ru/f0d2a6e
, E((:I/IMHEGCK)I/IG 3J'IeMeeCHTI>I. 3Haku 1 092005 Bumorexa LJOK
G o https://m.edsoo.ru/ff0d2be8
AJIEMEHTOB
bubmmoreka [IOK
I1 1 25.09.202
8 POCTBIE U CIIOKHBIE BEIIECTBA 5.09.2025 https:/m.edsoo ru/f0d2a6e
bu6nuoreka [JOK
A - 1 .09.202
9 TOMHO-MOJIEKYJISIPHOE YUEHUE 30.09.2025 hitps://m.edsoo r/f0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
bub OK
10 BEIIECTB. XUMHYECKas (hopmyJa. 1 02.10.2025 nomotexa 11

BaneHTHOCTb aTOMOB XUMHYECKUX

https://m.edsoo.ru/ff0d2eae
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https://m.edsoo.ru/ff0d227e
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9JICMCHTOB

OrHocuTeNnbHAs aTOMHAs Macca.

Bbu6nuoreka [JOK

11 .10.202
OTHOcuUTENbHAS MOJIEKYJISIPHAS 07.10.2025 hitps:/m.edsoo r/f0d323c
Macca
MaccoBas goJst XUMHUYECKOTO bu6nmoreka [JOK

12 09.10.2025
JJIEMEHTA B COETUHEHUH https://m.edsoo.ru/ff0d350c¢

13 KomuuaectBo BemecTBa. Mok, 14.10.2025 bu6mmorexa [IOK
Mousipaast macca https://m.edsoo.ru/ff0d5230

14 DOU3NYECKUE U XUMUUYECKHUE 16.10.2025 bubmuoreka [JOK
ABICHHUA. XUMHUYECKas peaKIys https://m.edsoo.ru/ff0d37fa

15 [Ipusznaku u yCHOBI/I;IV MPOTEKAHUS 21.10.2025 bubmuoreka [JOK
XUMUYCECKUX PEaAKITU https://m.edsoo.ru/ff0d3al6

16 3aK0oH COXpaHEHHUs MacChl 73.10.2025 bubmuorexa [JOK
BELIECTB. XUMUYECKNE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88

; BrruncieHust Koau4ecTBa, MacChl 06112005 BuGmorexa LOK
Betiecta to ypaBHteMM o https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHid

. Knaccmvbl(/maum XUMUYECKHUX a0 BuGmorexa OK

AKIMI WHCHUS A1,
DEAKIIAN { COCAHTCII, https://m.edsoo.ru/ff0d3{34
pa3IoXKeHus, 3aMEIICHUsI, 00MEHA)

o M. B. .HOMOHOCOBO 6— g‘léHBIﬁ- 112005 Butorexa LIOK
PHIIIIOTEAHCT. £700 HvleHHe 1 o https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aI1s 3HAHUH

20 KSZTiiﬂbzaﬂ pa6OTaei\r 91eHO o 18.11.2025 | Dromiorexa LOK

TBAa U XUMHUYECKH A1,
«bet https://m.edsoo.ru/ff0d4290
peaKIum»

71 Bo3nyx — cmecsk razos. Cocrtas 20.11.2025 bubnuorexa [HJOK

Bo3ayxa. Kucnopox — aseMeHT u

https://m.edsoo.ru/ff0d448¢
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npoctoe BeuecTBo. O30H

Du3nvecKue U XMMHUIECKHE
CBOMCTBA KHCI0pOa (peakuuu

Bbu6nuoreka [JOK

22 25.11.2025
okucieHus, ropenue). [lonstue 06 https://m.edsoo.ru/ff0d4614
OKCHJIaxX
CriocoOBbI MmoJTyueHusI KHCIOPOa B
” nabopaTopuu U 27 11.2025 bubmmoreka [IOK
POMBIIIICHHOCTH. [Ipumenenne https://m.edsoo.ru/ff0d497a
KHCIIOpOJ1a
TemnoBoit 3 ekt xumudeckon
24 5: aiﬁiﬁ&ﬁiﬁ? ABHEHHMM 02.12.2025 | Prommorexa LIOK
P P ’ o https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUECKHUX
peaKnusx
s §OHJ'II/IBO (ued1b, yromnp u Me;aH). o1 122008 BuGmorexa LOK
ATPASHCHYE BOS/yxd, CHOCODH o https://m.edsoo.ru/ff0d4c4a
€ro MpeI0TBPAILCHHSI
[IpakTrueckas padota Ne 3 o
26 teme «Ilomyuenue u cobupanue 09.12.2025 bubmuorexa [JOK
KHCIIOpO/1a, U3y4eHHUe ero https://m.edsoo.ru/ff0d4ae2
CBOWCTBY
27 B: me)f OHO_HZHZMeHeT HenpoCTOe 11122025 | Promorexa HOK
BOTIECTEO. HAxOAUIEe B s https://m.edsoo.ru/fl0d4ddo
IPHpOJIC
28 ZIZSHPEZZK:; P:)X: h;HII{fC;EZHeHHe 16.12.2025 | Promorexa HOK
Aopona. 1p o https://m_edsoo.ru/ff0d4ddo
BOJIOpOJIa
29 [TonsiTHE O KUCHOTAX U CONAX 18.12.2025 | bubmauoreka [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

https://m.edsoo.ru/ff0d50d2

CrniocoObI mosryueHHst BOA0pOia B

bubnuoreka [JOK

30 23.12.2025
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0

. HpaKTI/II_FeCKaﬂ pabora J;g 4 o 25 15 2005 Butmorexa LIOK
oM (COMyHEHHE 1 00 HpaHvHe o https://m.edsoo.ru/ff0d4{42
BOJIOPO/1a, U3YUEHUE €T0 CBOMCTBY

1 Mounsipablit 00BEM razoB. 3aKOH 30.12.2025 bubnnorexa [JOK
ABorajipo https://m.edsoo.ru/ff0d542e

. Brruncienus 00bEMa, KOJIMYECTBA 301 2006 BuGmiorexa 1IOK
BEIECTRA Ta3a 1O €10 HgBeCTHO_I,Vly o https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA WU 00BEMY
Boruncnenus 005EMOB ra3oB Mo

34 ypaBHeHI/IIO"peaKI_II/II/I Ha OCHO]EC 15.01.2026 bub6nuoreka [IOK
3aKOHa 0OBEMHBIX OTHOILICHHH https://m.edsoo.ru/ff0d5708
ra3os
dOu3nUecKue 1 XUMUYECKHE bu6nmmoreka [IOK

35 20.01.2026
CBOMCTBA BOJbI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanwmii. [Tonstue 00 bu6mmoreka [IOK

36 22.01.2026
MHANKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputens.

37 HacebliieHHbIE U HEHACHIILICHHBIE 27.01.2026 bu6mmoreka [IOK
pacTtBopsl. MaccoBas 1o https://m.edsoo.ru/ff0d5b40
BELIECTBA B pacTBOpE
[Tpaktuyeckas padora Ne 5 o

18 TEME <<HpI/.I.F0TO\]JBJIeHI/IC paSTBopo? 29.01.2026 bub6mmoreka [IOK
C onpeAenEHHON MaccoBOi Tomeit https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA

39 Konrpomnsnas padota Ne2 o reme 03.02.2026 | bubmmorexka LHJOK



https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d4f42
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«Kucnopoa. Bogopon. Boga»

https://m.edsoo.ru/ff0d6342

Oxcuppl: cocTaB, KiaccupUKaIus,

bubnuoreka [JOK

40 05.02.2026
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

y HonqueHI/Ie U XUMUYECKHe 0022056 BuGmorexa LOK
CBOMCTBA KHCIIOTHBIX, OCHOBHBIX U .02. hitps://m_edsoo ru/ff0d664c
aM(OTEepPHBIX OKCHJIOB

4 OcHoOBaHUA: COCTaB, 12.02.2026 bubmuoreka [JOK
KJ1accuduKanus, HOMEHKIIaTypa https://m.edsoo.ru/ff0d67ca
ITonyueHnue u xXumMu4ecKue bub6mmoreka [IOK

4 17.02.202

3 CBOWCTBAa OCHOBAHMIA 7.02.2026 https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, 19.02.2026 bu6nmmoreka [IOK
KiaccuduKaius, HOMEHKIATypa https://m.edsoo.ru/ff0dfee2
[Tonyuenune n xXummudeckue bubnmnorexa [JOK

4 24.02.202

. CBOMCTBA KHCIIOT 02.2026 https://m.edsoo.ru/ff0dfee2

Ny Conu écpeleHe): HOMEHKJIaTypa, 2t 022026 BuGmorexa LOK

K .02.
CHOSO b TTOJLYHEHILL, XUMIHCCKIE https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTrueckas padota Ne 6.

47 Pelrenne skcrniepruMeEHTAIIBHBIX 03.03.2026 bub6nmoreka [IOK
3anad 1o Teme « OCHOBHBIE KJTacChl https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCIUHEHUID)

" I'enetrnyeckas CBS3b MEXKAY 15032006 BuGmorexa IOK
faccamt Hve OPTaHIHACCKHX o https://m.edsoo.ru/00ad9a50
COETMHEHUI
O06001IeHrEe ¥ cCUCTEMAaTU3aIIHI bu6mmorexa [IOK

e 3HAHUH 10.03.2026 https://m.edsoo.ru/00ad9cb2

50 KonTponbaas pabota Ne3 mo Teme 12.03.2026 bubnuorexa [HJOK

"OCHOBHBIE KJIACCHI

https://m.edsoo.ru/00ad9¢1a
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HEOPTraHUYECKUX COeAMHEHUN"

HepBBIC IIOIIBITKH I(J'IaCCI/I(bI/IKaI_[I/II/I

bu6nuoreka [JOK
1 ! 17.03.202

5 XHMHYECKHX dJIeMEHTOB. IloHsaTHE 7.03.2026 hitps://m.cdsoo.ru/00ad9ffa
O Tpynmnax CXOIHBIX 3JIEMEHTOB
[Tepuonuueckuii 3aKOH U

57 [Iepuoanueckas cucreMa 19.03.2026 bubnuoreka [IOK
XUMHUYECKUX dieMeHToB J]. U. https://m.edsoo.ru/00ada52¢c
MeHngeneeBa
AJIMUHUCTpAaTUBHAsA KOHTPOJIbHAS bubnuorexa [JOK

53 24.03.2026
pabora https://m.edsoo.ru/00ada52¢c

54 Crpoenue atomoB. CocTaB 26.03.2026 bubmuoreka [JOK
aTOMHBIX sifiep. M3oTomsl https://m.edsoo.ru/00ada342
CrtpoeHue 31eKTPOHHBIX 000JI04eK

55 aTOMOBBHCMCHTOB 07.04.2026 bubmuoreka [JOK
[Tepuonuueckoii cuctems! /1. 1. https://m.edsoo.ru/00ada6be
MenaeneeBa
XapakTepucTuKa XUMHIECKOTO

56 3JIEMEHTA TI0 erf) MTOJIOXKEHHUIO B 09.04.2026 bubmmoreka [JOK
[Tepuonuueckoii cucreme . . https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro

57 3aKOHa IS Pa3BUTHUS HAYKH U 14.04.2026 bu6nuoreka [JOK
npaktuku. [{. 1. MenneneeB — https://m.edsoo.ru/00ada96e
YYEHBIM, IEJAror U rpaXkJaHuH
PesepBubIil ypok. O600meHIE 1

53 cUcTEMAaTH3anys 3HAHUH / 16.04.2026 bu6nmoreka [JOK

Bcepoccuiickas mpoBepouHast
pabota

https://m.edsoo.ru/00adb33c¢
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KonTponbnas padora Ne4 no teme
«Ctpoenue atoma. XuMHuecKas

but6mmoreka [{OK

59 1 21.04.2026
cBs3b» / Beepoccuiickas https://m.edsoo.ru/00adb486
IIpOBepoOYHas paboTra
60 DNEeKTPOOTPHUIIATETFHOCTh ATOMOB | 73.04.2026 bubmuorexa [JOK
XAMHYECKHX DJIECMECHTOB https://m.edsoo.ru/00adaab8
bubnuoreka [JOK
61 Honnas xuMudeckas CBI3b 1 28.04.2026 hitps:/m.edsoo ru/00adac3d
KoBanenTtHas nossipHas bubnuorexa [JOK
62 XUMHYECKas CBS3b ! 30.04.2026 https://m.edsoo.ru/00adaab8
KoBasienTHas HenonspHas bubnnorexa [JOK
63 XMMHYECKas CBA3b ! 05.05.2026 https://m.edsoo.ru/00adaab8
bubnuoreka [JOK
4 1 .05.202
6 CreneHb okHCICHHA 07.05.2026 https://m.edsoo.ru/00adae28
OKHCIHTEIBHO- but6mmoreka [JOK
65 1 12.05.2026
BOCCTAHOBUTEJILHBIE PEAKITUU https://m.edso0o.ru/00adb076
bubmmoreka [IOK
1 14.05.202
66 OKuCIUTEIN 1 BOCCTAHOBUTEIIH 05.2026 https://m.edsoo r/00adb076
PesepBHrlitl ypok. O6001IeHNE 1
CHCTeMaTHu3alus 3HaHUH 10 TeMe bu6nuoreka [JOK
67 1 19.05.2026
«Ctpoenue aroma. XUMHU4eCKast https://m.edsoo.ru/00ad9cb2
CBSI3bY
68 PesepBHrlit ypok. O60011eHE 1 1 21.05.2026 | bubmuoteka [IOK
CUCTEMATHU3AaIN 3SHAHUHI https://m.edsoo.ru/ff0d61c6
69 PesepBHbliiil ypok. O60011eH1e u | 26.05.2026
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MPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOH
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

8 KJIACC

Kon
NpoBepsieMoOro
pe3yJjabTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

1

Ilo Teme: ((HepBOHa‘IaJ'IBHBIe XUMHNYCCKHC ITIOHATH

1.1

pPacKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKHX ITOHSATHH: aTOM,
MOJIEKYJIa, XUMHUYECKUH JIIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIIECTBO, CMeCh (OMHOPOJHAsS W HEOAHOPOJHAs), BaJEHTHOCTD,
OTHOCUTCJIbHAsA aTOMHasI H MOJICKYHSIpHaH Macca, KOJIHYCCTBO
BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JOJII XHMMHYECKOTO
JJIEMEHTa B COCIMHEHUU, MOJISPHBIN 00bEM, XUMHUYECKasl PEaKIus,
KIacCU(pUKALKSA  pPEaKIHi: peakluh COCAWHCHHUS, PCaKIuu
pa3NoKEHUs, PEAKIMH 3aMelICHHs, peakluu OOMEHa, 9K30- U
SHJOTEPMUUYECKHUE PEaKINH, TeTUIOBON 3((HEKT peakiuu, pacTBop,

MaccoBasi J10JIg BelecTBa (MPOLIEHTHAS KOHIICHTPAIHs) B PaCTBOPE

1.2

HIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHUMHUUYCCKHUX MOHATUN U

MIPUMCEHATH OTH IIOHATHUA IIPHU OITMCAHNU BEIICCTB U UX HpCBpaIHCHI/Iﬁ

1.3

UCIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY ISl COCTaBIIEHUSI (OpPMYJI

BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKHI/Iﬁ

1.4

PAaCKpbIBAaTb CMBICJI 3aKOHOB COXpPAaHCHHA MACChl  BCIICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJAPHOI0 YYCHUSA, 3aKOHaA

ABorazipo

1.5

OIpCACIITH BAJICHTHOCTL ATOMOB  JJICMCHTOB B 6I/IHapHBIX

COCOAUHCHUAX

1.6

KJIacCU(UIIUPOBATh XUMHYECKUE PEAKIUU (IO YUCIYy U COCTaBY

Y4acCTBYIOUIUX B PEAKIIUU BEUIECTB, MO TEIIOBOMY 3 deKTy)

1.7

BBIYUCIIATE OTHOCHUTCIBHYIO MOJICKYJIIPHYIO WU MOJISIDHYIO MacCChbl

BCIICCTB

1.8

BBIYTUCIIAATE MACCOBYIO JOJIIO XHMUYCCKOTO DJICMEHTA I10 Q)opMyne

COCIUHCHHS,

1.9

BBIYUCIIATH MAaCCOBYIO OOJIHO BEIIECTBA B PaCTBOPE

1.10

MNPUMCHATH CCTCCTBCHHOHAYYHBIC MCTO/AbI ITO3HAHUS — HaGHIOIIeHI/IC,

U3MEpEeHUe, MOJEIUPOBAHUE, OKCIEPUMEHT  (peajbHBli U




MBICJICHHBI )

ITo Teme: «BaxkHeimme npeaCcTaBUTENN HEOPTaHUYECKUX BEILIECTBY»

2.1

PaCKpbIBaTb CMBICI OCHOBHBIX XHUMHWYCCKUX TOHSTHH: OKCHI,

KHCJI0Ta, OCHOBAHHUC, COJIb

2.2

OIIPECACIIATh IMPUHAATICKHOCTE BCHICCTB K OHpCI[GJ'IéHHOMy KJIacCy

coeMHEeHui 1o popmynam
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KJ1accU(hUIUPOBATh HEOPTAHUYECKUE BEILIECTBA

24

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XHWMHUYECKHE CBOWCTBA
BEIIIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIAsi OMMCAHUE TIPUMEPAMH
MOJIEKYJISIPHBIX ~ YPaBHEHHH  COOTBETCTBYIOUIUX  XMMHYECKUX

peakuuii

2.5

IIPOrHO3UPOBATH CBOMCTBA B€IIECTB B 3aBHCHUMOCTH OT HX
KauC€CTBCHHOI'0O COCTaBa, BO3MOKHOCTU HPOTCKAHUA XUMHYCCKUX

HpeBpaHIGHI/II\/JI B pa3JIMYHBIX YCIIOBUAX

2.6

CIeI0BaTh IIpAaBWJIAaM IIOJIB30BAHUA XUMHUYECKOM IIOCYJIOM H
na0opaTOpHBIM 00OpPYJIOBAHUEM, a TaKKe MpaBUiIaM OOpalleHUs C
BEILIECTBAMH B COOTBETCTBHUM C HMHCTPYKIMSMH IO BBIIOJHEHHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB MO MOJIYYEHUIO U COOMPaHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOAA M KUCIOPOAA), IPUTOTOBICHUIO
pacTBOpPOB C OINpENeJEHHOW MaccoBOM Jlofieil pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh U MPOBOJUTH XMMUUYECKUE SKCIIEPUMEHTHI
[0 PAacHO3HAaBAaHUIO PACTBOPOB INEIOYEH M KHUCIOT C IOMOIIBIO

WH/IUKATOPOB (JIaKMyC, (heHONIPTaNCHH, METUIIOPAHXK U APYTHUE)

2.7

IIPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMUYECKON pEeaKLuu

ITo teme: «llepuognueckuii 3akoH u Ilepumommueckas cucrema
xumuueckux snemeHTtoB JI. M. MengeneeBa. CTtpoeHHe aToMOB.

Xumudeckas cBa3b. OKHUCIUTENHLHO-BOCCTAHOBUTEIHHEIC peakunum»

3.1

PaCKpBIBaTh CMBICI OCHOBHBIX XMMHMYECKUX IOHATHUM: SAPO aToMa,
AJNIEKTPOHHBIA CJIOM aToMa, aroMHas OpOuTanb, paauyc aToMma,
XUMUYECKas CBs3b, IOJIIpHAs U HENOJSApPHAs KOBAJCHTHAs CBSA3b,
JJIEKTPOOTPULIATEIILHOCT, HWOHHAs CBA3b, WOH, KAaTHOH, AaHWOH,

CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(i)I/II_[I/II)OBaTL XUMHNYCCKHUEC 5JICMCHTBI
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OTHCHIBATh U XapaKTepu3oBaTh Tadanunyto hopmy [lepuoanueckoit




CUCTEMbl XMMHMUYECKHUX 3JIEMEHTOB: pa3jinyaTh MOHATUS «TJIaBHas
noarpynna (Arpynma)» u «nobounas mnoarpynna (brpymma)y,

«MaJible» B «OOJIBIINE) NepruoabI

3.4

packpsiBaTh cMbich Ilepmoanueckoro 3akona [[.M. Menneneena:
JEMOHCTPUPOBaTh TMOHHUMAHHE TMEPUOAMYECKON  3aBHCHUMOCTHU
CBOMCTB XUMHUYCCKUX DJICMCHTOB oT nux IIOJIOKCHU A B

Ilepuonuueckoi cucreme

3.5

COOTHOCUTh  0003Hau€HUs, KOTOpble HMEITCI B  Tabmuue
«lleppoguyeckas  cucrema  XuUMUYEeCKHX  dnemeHtoB  JI.M.
MeHnieneeBay ¢ YMCIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHsI aTOMOB
XMMHUUYECKHX 3JIEMEHTOB (COCTaB M 3apsAl sapa, oOliee 4YHCIo

QJICKTPOHOB M PACIIPCACIICHUC UX 10 3JICKTPOHHBIM CJ'IOHM)

3.6

OMnpeaAciisITb  CTCIICHb  OKHUCJICHHUA  OJIEMCHTOB B 6I/IHapHBIX

COCOAUHCHUAX

3.7

OIPECACIIATL BUJ XUMHYECKON CBSI3HU (KOBaHCHTHaH u I/IOHHa}I) B

HCOPTraHNYCCKUX COCAUHCHUAX

IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

HepBOHa‘-IaJIBHLIC XUMHNYCCKUC ITOHATHUA

1.1

[Ipeamer xumuun. Ponap XuMuu B KU3HU YellOBEKAa. XUMUS B CUCTEME HayK.
Tena u BemecTBa. @U3HMYECKHE CBOMCTBA BEHIECTB. ATpEraTHOE COCTOSTHUE

BCIICCTB

1.2

ITonsaTue o MeTOaX MO3HAHMS B XUMUM. UHCTHIE BEIIECTBA X CMECH. CnocoObl

pas3aeneHus cMecen

1.3

ATOMBI U MOJICKYIJIBI. Xumuueckue diaeMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTLIC H CJIOKHBIC BCIICCTBA. ATOMHO—MOHGK}’J’IHPHOG YUCHHUC

1.4

Xumuaeckas (bOpMy.TIa. BaneHTHOCTE aTOMOB XUMHUYECKHX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTraBa BCIICCTB. OrHocuTenbHAS aTOMHast macca.
OTHOCHUTENLHAA MOJICKYJIsIpHasd Macca. MaccoBas J0JI4 XHUMHYECKOI'O

9JICMCHTa B COCJMHCHU U

1.5

KonnuectBo Bemectsa. Moinb. MossipHast macca. B3auMocBsi3b KOJIMYECTBA,
Macchl W 4YHUCJIa CTPYKTYpPHBIX €IUHHUI BemiecTBa. Pacuérel mo dopmynam

XUMHYECKUX COECIUHEHUN




1.6

®u3nyuecKue U XUMUYECKHUE SBICHUSA. XMMHUUYECKash peakuus U €€ MPU3HAKU.
3aKOH  COXpaHEHMs  MacCchl  BeHlecTB.  XMMHMYECKHE  ypaBHEHUS.
Knaccupukanus  xumMuueckux  peakuuid  (COEAMHEHHS,  Pa3JIOKEHUS,

3aMeleHus, oOMeHa)

1.7

XUMUYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XUMMUYECKOM IIOCYZOM, C
IpaBWIaMy pabOTHI B Ta0OPATOPHUH ¥ IPUEMAMU OOpaICHHS C Ta0OPATOPHBIM
o0opysOBaHHEM, H3Y4YeHHE M OMNUcaHue (U3MUECKUX CBOMCTB 00pa3loB
HEOPraHWYECKUX BEIICCTB, HAOMIOACHHE (Qu3nMUYecKuX (IUIABJICHUE BOCKA,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYINKE, KUTICHUE W KOHJIEHCAIIUS BOJIbI) U
XUMUYECKUX (TOpPEHHE CBEYM, NPOKAIMBAHUE MEIHOW  MPOBOJIOKH,
B3aMMOJICICTBHE MeNla C KHUCJIOTOW) SIBJICHHM, HaONIOJIEHWE U OIHCAaHUE
MPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakiuil (pas3joKeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTBI C XJIOpUAOM Oapus, paszloKeHue
ruapokcuaa Mmeau(Il) mpu HarpeBanuy, B3aMMOAEMCTBHE XKelle3a C PACTBOPOM
conu Meau(Il), usyuenue cnoco6oB pazenenus cMecei (C TOMOIIbIO MarHUTA,
bunbTpOBaHKe, BBIIAPUBAHUE, TUCTUILIALNS, XpoMaTorpadus), mpoBeneHue
OUMCTKM TIOBapEHHOM conM, HAOMIOJIEHUE U OMUCaHHe pe3yJIbTaToB
MPOBEJICHUS ONBITA, WILTFOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl, CO3JaHUE

MoJieIe MOJIEeKYJ (IIapOCTEPIKHEBBIX )

Baxwueimme IpeaACTAaBUTCIIN HCOPTaHNYCCKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — 3aeMEHT U IPOCTOe
BelecTBo. HaxoxaeHue Kuciopoaa B mpupoje, PU3n4ecKue U XUMHUIECKUE
cBoricTBa (peakiuu ropenus). Okcunpl. [Ipumenenne kucinopoaa. CrocoOsl
HOJY4YEeHUsI KUCIOpoAa B J1a0OpaTopuu M IMPOMBIIUIEHHOCTH. KpyroBopot

Kucinopoaa B npupoae. O30H — anoTponHas MoupuKays KUCI0poaa

2.2

TemoBoil 3¢ ekt XumMuveckol peaxkiuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- ¥ 3HJIOTEpMHUYECKHE peakuuu. TOIMBO: yroib U MeTaH. 3arps3HEHHE

BO3JlyXa, YCUJICHHE MTAPHUKOBOT0 3G PEeKTa, pa3pylIieHUE 030HOBOT'O CIIOS
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Bonopos — aneMeHT U npoctoe BeriectBo. HaxokaeHne Boopoaa B IPHPOJIE,
Gu3MYecKMe W XHMHUUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOOBI IOTYYCHHSI.

Kucnore! 1 conmun

24

MounsipHblii 00BEM ra3oB. Pacy€Thl N0 XMMUYECKUM ypaBHEHUSIM

2.5

@dusnyeckue CcBoOWCTBa BOAbL. Boxa kak pactBoputenb. PacTBOpHI.
HacpIieHHble 1 HEHACBIILIEHHBIE PACTBOPHI. PacCTBOPUMOCTH BELIECTB B BOJE.

MaccoBass 1oyl BellecTBa B pPAacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.




OcHoBanust. Ponp pacTBOpoB B NMpHUpoje U B KU3HU yenoBeka. KpyroBopor
BOABl B IPUPOAE. 3arpsA3HEHUE MPUPOAHBIX BoA. OxpaHa M OUYHMCTKA

MPUPOIHBIX BOJ

2.6

Knaccudpukanus Heopranmdeckux coenuHeHwmid. Oxcuapl. Kiaccudukanus
OKCHJIOB: coJieoOpa3yromue (OCHOBHBIC, KHUCIOTHBIE, aM(oTepHble) u
HecoseoOpasyromue. Homenknarypa okcugoB. dusnueckre U XUMHUYECKUE

CBOMCTBA OKCHJIOB. HonyquI/Ie OKCHAOOB

2.7

OcHoBanns. Krnaccudukanus ocHOBaHWM: IIETOYM W HEPACTBOPUMBIC
ocHoBaHus. HoMeHknarypa ocHoBaHuii. dU3ndyeckue 1 XUMUYECKHE CBOMCTBA

ocHoBaHMi. [TomyueHne ocHOBaHUI

2.8

Kucnotel. Kmaccudukamust kucinor. Homenkiarypa kuciaor. Ousznueckue u
XAMUYECKHUE CBOMCTBa KucNOT. Pan aktuBHocTu MetayuioB H.H. bekerosa.

[TonydyeHue KuciaoT

2.9

Comu. Homenkiarypa coseil. duznueckne U XMMHUYECKHE CBOMCTBA COJICH.

[Tonyuenue conei

2.10

I'enetnueckas cBsI3b MCKAY KiIaCCaMU HCOPTraHUYCCKUX COCOUHEHMI

2.11

XVMMUYECKUN JKCIIEPUMEHT: KAYECTBEHHOE OIPEAEICHUE COIEpIKaHUs
KHCJIOpO/ia B BO3/AyXe, MOMy4YeHHe, cOOMpaHue, pacrio3HaBaHUE U W3yYeHUE
CBOWCTB KHCIJIOPOJ1a, HAOJIIOJJIEHHE B3aUMO/ICHCTBUS BEIIECTB C KMUCIOPOIOM U
yCIJIOBUSI BOSHUKHOBEHHS U MPEKPALLEHUS rOpeHus (1moxapa), 03HaKOMIJICHHE
c oOpa3llaMd OKCHJOB M ONMCAaHUE HMX CBOWCTB, MOJy4€HHUE, cOOMpaHue,
pacno3HaBaHUE U HU3Y4YEHHE CBOMCTB BOAOpOja (TOpeHue), B3auMOJecTBHE
BOZIOpOAA c OKCHJIOM meau(1l) (BO3MOXHO UCIIOJIb30BaHUE
BUIEOMATEPHAJIOB), HAOIIOJCHHE O0pa3llOB BEUIECTB KOJIWYECTBOM | MOIIb,
UCCIICIOBAaHUE  OCOOEHHOCTEH  pAcTBOPEHMs  BEIIECTB C  PA3JIMYHOM
pacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPEACIEHHOM MACCOBOM
J0JIEl PAcTBOPEHHOIO BEILECTBA, B3aUMOJEHCTBHE BOABI C MeETaJuIaMU
(HaTpuieM u KanblueM) (BO3MOXXHO HCIOJIb30BAaHUE BHUIACOMATEPUATIOB),
OINPECIICEHNE PACTBOPOB KHCJIOT M IIENOYEH € MOMOLIBIO HHAMKATOPOB,
UCCIIEIOBAaHNE 00pa3I0B HEOPTaHWYECKHX BEIIECTB PA3JIMYHBIX KIACCOB,
HaOJI0/IeHue W3MEHEHUs OKPACKM MHIMKAaTOpPOB B pacTBOPax KHUCIOT U
mienouel, u3yueHue B3aumoneicteus okcuaa meau(ll) ¢ pacrsopom cepHoit
KHCJIOTBI, KHCIOT € METalllaMHM, pEaKkUui HEUTpaln3alyM, IOJy4YEeHUe
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHME OJHOI0 MeETajula JpyruM H3

pacTBOpa COJIM, pCIICHUC SKCIICPUMCHTAJIbHBIX 3a/la4 I10 TCMC «Baxwneimme




KJIaCChl HCOPraHNYCCKUX COCHHHGHHﬁ)}

[Iepnoanueckuit 3akoH u [lepuoanyeckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa. CtpoeHue aToMoB. XUMHUYeCKas CBsI3b. OKUCIUTENbHO-

BOCCTAHOBUTCIILHBIC PCAKIINN

3.1

[lepBble TOMBITKM KIACCH(PUKAMK XUMHUYECKHX JJIeMEHTOB. lloHsATHE O
IpyNnax CXOAHBIX 3J€MEHTOB (ILEJOYHBIE U IET0YHO3EMENIbHbIE METaJlIbl,
raJloTeHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3yloT amdoTepHbIe

OKCHUAbI U TUAPOKCUIBI

3.2

ITepuonnueckuii 3akoH. [lepumomnyeckas cucremMa XUMHUYECKUX 3JIEMEHTOB
JA.N. MengeneeBa. KopoTkonepuonnas © UIMHHONEPUOAHAS  (OPMBI
[lepuoanueckoit cucrtembl xumMuueckux osnementoB J[.M. Mengeneena.
Ilepuonst u rpymnmbl. OU3NYECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB

nepuoja U rpymibl AJIeMEHTa
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Crpoenue aromoB. CocTtaB aTOMHBIX siaep. M3oronsl. Dnextponsl. CTpoeHue
JNEKTPOHHBIX 000JI04eK aToMOB MEpBBIX 20 XUMHUYECKUX HIIEMEHTOB
[Tepnoanueckoii cucremsl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA 10 €ro NoioxeHuto B [lepuoanueckoii cucreme [[.1. Menneneesa
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3aKOHOMEPHOCTU M3MEHEHHUsI paJuyca aTOMOB XHMHUYECKHUX 3IIEMEHTOB,
METAUIMYECKUX M HEMETAJUIMYECKHUX CBOWMCTB IO TpyNmnaM W MEPUOJAM.
3nauenue [leproanueckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMHUYECKUX
BJIEMEHTOB JUISl Pa3BUTHUS HaykKu W npakTuku. /.M. MenzaeneeB — yuy€Hblid u

TpaXxJIaHUH

3.5

Xumuyeckasi cBsi3b. KoBaseHTHas (MOJisipHAsT M HEMOJSIpHAs)) CBS3b.

SHeKTPOOTpI/IIIaTGHBHOCTI) XHUMHYCCKHUX 3JIEMEHTOB. VIoHHAs CBI3b

3.6

Crenenb okuciacHusI. OKHCIUTEIFHOBOCCTAHOBUTCIIHHEIC pCaKkuu. Hpoueccm

OKHCJICHHS B BoccTaHOBIeHMUA. OKHUCIUTEIN U BOCCTAHOBUTECIIN

3.7

XUMUYECKUH SKCIIEPUMEHT: H3y4YeHHE OOpa3lOoB BEUIECTB METANIOB U
HEMETAaJUIOB, B3aUMOJIEHCTBUE THIPOKCUAA IIUHKA C PACTBOPAMU KHUCIOT U
niesnoyuei, NpoOBEACHUE ONBITOB, WILTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-

BOCCTAHOBUTENBbHBIX pEaKLuil (TOpEHUE, peakLuu Pa3JIoKEHHs, COEITUHEHUS)




INPOBEPAEMBIE HA OI'D 10 XUMHUU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA3OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

Kon
NpoBePsIEeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHMSA K IPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI 0CBOEHHSI OCHOBHOII 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHose ®I'OC

1

Hpe,I[CTaBJ'ICHI/IeZ

1.1

0 T03HABAEMOCTH SIBJIICHUH NPUPOJbI, MOHUMaHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XMMHYECKON HAayKH KaK 00JIaCTU COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTa OOIlel KyJIbTypbl U MPaKTUYECKOM
NESTENIbHOCTH YeJIOBEKa B YCJIOBHSIX COBPEMEHHOTO OOIIECTBa;

IIOHUMaHHUE€ MECTa XUMHUH CPEANU JPYTHUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOAaX IMO3HAHUSA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX MCETOJAX HUCCICAOBAHUSA BCIICCTB W HU3YUYCHHUA
XUMHNYECKUX peaKHHﬁ; YMCHHUEC HCIIOJB30BATH MOACIU  IJIA

0OBSICHEHHS CTPOCHUA aTOMOB U MOJICKYIJI

1.3

o ctepax npodecCHOHATHHON AESITENTFHOCTH, CBI3aHHBIX C XUMHEH
1 COBPEMCHHBIMU TCXHOJIOTUSAMH, OCHOBAHHBIMHU Ha JOCTHIKCHUAX
XUMHUYECKON HAayKH, YTO TMO3BOJUT OOYyYaroIIMMCS paccMaTpUBATh
XUMUI0O Kak cdepy cBoed Oyaymied  mpodeccHuoHaIbHOM
NESITeIbHOCTH M CHEJIaTh OCO3HAHHBIM BBIOOP XHMHUHU Kak
npoUILHOTO TpeaMeTa MPU TEepexo/ie Ha YPOBEHb CPETHETO

o0miero oopa3oBaHus

BJ'IaI[eHI/IC CHUCTEMOM XMMHMYECKHX 3HAHUM H YMCHHUC IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3H3HI/Iﬁ, KOTOpas BKIIIOYACT:

2.1

BO)XHEHIINE XUMUYECKUE TOHATUS: XUMHYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEILIECTBO, IIPOCTOE U CI0KHOE BELIECTBO, OJHOPOAHAS U
HEOJHOPOJHAs CMECh, OTHOCHUTEIIbHBIE aTOMHAsh U MOJICKYJISIpHAs
Macchl, KOJMYECTBO BEIECTBA, MOJIb, MOJISIPHAs Macca, MOJISPHBIM
00BEM, OKCHJ, KUCJIOTa, OCHOBAaHUE, CONb (CPEHHSIS), XUMHUYECKas
peakuus, peakUM COEIUHEHUs, pPEeaKklMU pas3lIoKCHUs, PEaKLUU
3aMeIleHNs], PeaKul OOMEHa, TeIUIOBON ((PEKT peakiuu, SK30- U
SHJIOTEPMHUYECKHE PEaKIMU, PacTBOP, MAcCOBasl A0JII XUMHUYECKOTO
JJIEeMEHTa B  COCAMHEHMH, MaccoBas JOJsS U  TPOLEHTHAs

KOHIICHTPAIIMSI BEILIECTBA B paCTBOPE, PO aTOMa, DJIEKTPOHHBIN CIIOI




aToMa, aTOMHas OpOUTalb, PaJUyC aToMa, BaJEHTHOCTb, CTENEHb
OKHCJICHHSI, XUMHUECKas CBA3b, JEKTPOOTPULIATEIbHOCTD, TOJISIpHAs
U HEMOJISIpHAs KOBAJIEHTHAas CBSI3b, MOHHAS CBS3b, METAJUIMYECKAs
CBSI3b, KpUCTATMUECKAs peIETKa (ATOMHAs, HOHHAs, MeTaJITMUecKas,
MOJIEKYJIIpHAsi), UOH, KATUOH, aHUOH, AJIEKTPOJIUT U HEIIEKTPOJIUT,
NIEKTPOJIUTHYECKAsT JIUCCOLMALUs, pPEaKUUMM HOHHOrO OOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHUCJIIEHUE M BOCCTAaHOBJIECHHE, JJIEKTPOJIU3,
XMMHUYECKOE paBHOBECUE, OOpaTHUMble M HEOOpaTUMbIE PEAKIHH,
CKOpOCTb XUMMUYECKOW peakuuu, kartamusatop, IIJIK, kopposus

METaJIOB, CILUIABEI

2.2

OCHOBOIIOJIAararomure 3aKOHbI XHMMHUH: 3aKOH COXPAaHCHUS MACCHhI,
HepI/IOI[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHI[eJ'IeCBa, 3dKOH IIOCTOsAHCTBA

COCTaBa, 3aKOH ABOTaJIPO
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TEOPUM  XUMHUHU:  ATOMHO-MOJICKYJISIDHAss — TEOpHs,  TEOpHs

3J'ICKTpOJ'II/ITI/ILI€CKOI71 Jucconanumn

Brnaagenue ocHOBaMU XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH

3.1

yMEHHE IMpaBWIbHO HCIIONb30BaTh HW3Y4YEHHbIE BEIIECTBA U
MaTepuasibl (B TOM YHWCIIE MHUHEpaJbHbIE yIOOpEHHs, METaJUIbl U
CIUIaBbl, MPOAYKTHI MepepabOTKH MPUPOIHBIX  HCTOYHHUKOB
yIJI€BOAOPOAOB (YIJIsl, IPUPOTHOIO ra3a, HeTu) B OBITY, CETLCKOM
XO3siiCTBE, Ha TMPOU3BOJCTBE U IOHMMAHHWE 3HAUEHUS KHUPOB,
OenKoB,  YIJIEBOJOB  JJsi  OpraHM3Ma  YEJIOBEKa;  yMEHHe
MIPOrHO3UPOBATh BIUSHUE BEUIECTB M XMMHUYECKHUX IPOLIECCOB Ha

OpraHM3M UYeJIOBEKa U OKPYKAIOUIYIO IPUPOAHYIO CpELy

3.2

YMCHHUEC UHTCTPUPOBATH XUMUUCCKHUEC 3HAHUSA CO 3HAHUSAMHU APYTUX

y4eOHBIX MPEIMETOB

33

HAJIMYUE OIBITa pabOTHI C PA3IMYHBIMA HCTOYHUKAMH HH(OPMAIHH
o XUMHH (Hay4yHass U HAy4YHO-TIOMYyJIsIpHAas JHUTEpaTypa, CIOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

34

yMEHHE OOBEKTHUBHO OIEHUBATH WH(MOPMAIMIO O BEIIECTBAX, UX
OpEeBpalICHUSIX UM IPAKTHUYECKOM TMPUMEHEHHMM U yMEHHE

HCIIOJIB30BaTh €€ IJId pCUICHU A y‘-IC6HO-HO3HaBaTe.HBHBIX 3aga4

BJIaI[CHI/Ie OCHOBaMH MOHSTHMHOTIO arrapara 1 CHUMBOJIMYCCKOIO

A3bIKA XUMHH JJI1 COCTaBJICHUA (bopMyn HCOPraHNM4CCKUX BCIICCTB,




YpaBHEHUH XUMHYECKHX pEaklMil; OCHOBaAaMHU XHMHUYECKOU

HomeHkaarypsl (IUPAC u TpuBnanbHoif)

YMeHue o0bSICHATH CBA3b MOJOXKEHUS deMeHTa B [lepuoamueckoit
CHUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsAn sjapa, oOIee Yucio
JJIEKTPOHOB), PACHPECIIEHUEM 3JIEKTPOHOB IO 3HEPreTUYECKUM

YPOBHAM aTOMOB IIEPBBIX TpéX nepuoa0B, Kajivud U KaJIbIHA

IIpencraBneHne O  NMEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XMMHUYECKHX 3JIEMEHTOB (paJnyc aToma, IEeKTPOOTPULIATEIbHOCTD),
OPOCTBIX M CJIOXHBIX BEIIECTB OT IIOJIOKEHHSI 3JIEMEHTOB B
[lepuoguueckoii cucteme (B MajblX MEpUOJAaX M IJIABHBIX

HOJTrpyNMax) v 3JeKTPOHHOTO CTPOEHUS aTOMa

YMenne KnaccupuIupoBaTh:

7.1

XUMHNYECKHUE DJIEMECHTHI

7.2

HCOPraHN4YCCKUC BCUICCTBA

7.3

XUMHNYCCKUEC pCaAKIINN

YMeHue onpenenars:

8.1

BAJICHTHOCTb U CTCIICHb OKUCJICHUA XUMHUYCCKUX DJICMCHTOB, 3apsa

HOHa

8.2

BHUJT XMUMHUYECKON CBSI3W U THUIl KPUCTAIUIMYECKOW CTPYKTYphI B

COCOAUMHCHUAX

8.3

XapaKkTep CpCabl B BOAHBIX PACTBOPAX BEUICCTB (KI/ICJ'IOT, OCHOBaHHﬁ)

8.4

OKHCJIHUTCIIb 1 BOCCTAHOBUTCIIb

YMeHue XapaKTCPHU30BaATb q)HSI/I‘leCKI/Ie U XUMHUYECKUE CBOMCTRBA:

9.1

IPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOAOPOMA, rpadut, anmas,
KpeMHUH, a3ot, (ocdop, cepa, XJIOp, HATPHIA, Kalul, MarHu,

KaJIbIIWHA, aJTFOMUHHM, KEJIE30)

9.2

CJIO)KHBIX BEIIECTB, B TOM 4YHCIE MX BOJHBIX PAacTBOPOB (BOAA,
aMMUaK, XJOPOBOJOPOJI, CEPOBOJOPOJ, OKCHIBI U THIPOKCHIIBI
MetaioB [-ITA rpynmn, amomunaus, meau (II), nuaka, xenesa (Il u
I11), oxcuast yraepona (I u IV), kpemuus (IV), azora u pocdopa (111
u V), cepel (IV u VI), cepHucras, cepHas, a30THCTas, a30THasl,

(docdopHas, yroiapHas, KpeMHHEBasE KUCIOTA U UX COJIN)

9.3

NPOTHO3UPOBATL W XApPAKTCPU30BATH CBOIMCTBA BEIISCTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHA, IPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH oT nux CBOI>’ICTB, BO3MOXXHOCTb MMPOTCKAHUA

XUMHUYECKHUX IIPEBPALLECHUN B PAa3JINYHBIX YCIOBHIX

YMeHHe cOCTaBIIATh MOJIEKYJISIPHBIE 1 MOHHBIE YPABHEHUS PEaKIIMiA,

10
B TOM YHCIIE:
10.1 peaKIii HFOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOUINX XHMHUYECKHE CBOWCTBAa M3YYEHHBIX KJIAaCCOB
' (TpyIin) HEOPraHUYECKUX BEIIECTB
10.4 MOATBEPIKIAIONINX TEHETHUECKYIO B3aMMOCBS3b MKy HUMU
11 YMeHue BeIYUCIATH (IPOBOAUTH PACUETHI):
11 OTHOCHUTENIbHYI0 MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
' MacCCOBYIO JIOJIF0 XUMHUUYECKOTO 3JIEMEHTA B COCAMHECHUHU
11.2 MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIIECTBA U €T0 MacCy, 00beM I'a30B
114 M0 YPaBHEHHUSM XHMHUYECKUX PEaKIUd M HaXOJUTh KOIUYECTBO
. BEIIECTBa, 00BEM M MACcCy PEareHTOB WX MPOIYKTOB PEaKIINH
12 Bianenue (3HaHue OCHOB):
OCHOBHBIMH  METOJIaMH  HAY4YHOTO TIo3HaHWs  (HaOIOIeHUE,
101 U3MEepeHHe, HIKCIIEPUMEHT, MOJICIUPOBAHKE) TIPU U3YUCHUHU BEIIECTB
' U XMUMHYCCKUX SIBJICHHH, YMEHHE C(HOpMYIHpOBATH MPOOJIEMy H
HPEIOKUTH ITyTH €€ pelieHus
122 Oe3omacHOil paboOThl C XMMHYECKMMH BEHIECTBAMH, XHMHUYECKOM
' MOCY/I0N 1 JIa0OpaTOPHBIM 000PYAOBaHUEM
MpaBUJIaMU 0€e30MmacHOTO oOpareHus c BEILECTBAMH,
WCIOJIb3YEMBbIMH B TIOBCETHEBHOM XKHU3HU, MPaBUIAMU TIOBEICHUS B
123 LEesIX COepexeHHs 3J0POBhsl M OKPYIKAIOUIEH MPUPOTHOU CpEIibl;
. MMOHMMaHKE BpeJia (OMMACHOCTH) BO3/ACUCTBUS Ha )KUBbIE OPraHU3MBbI
onpeeaEHHBIX BEIIIECTB, croco6oB YMEHBIIICHUS u
MPEeIOTBPAILLEHHUS UX BPEIHOTO BO3ACHCTBUS
3 Hanare mpakTHYeCKuX HAaBBIKOB TUTAHUPOBAHMS M OCYIIIECTBIICHHS
CIEIYIOIINX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3y4eHHe UM  OmucaHue  (U3MYECKUX  CBOWCTB  BEIIECTB;

O3HAaKOMJICHHEC C (1)I/ISI/I‘~I€CKI/IMI/I U XUMHWYCCKUMU SABJICHUAMMU, OIIbITHI,




WUTIOCTPUPYIOIINE TPU3HAKH MPOTEKAHUSI XUMUYECKUX PEAKIIUMA

13.2

U3y4eHHe CII0cO00B pa3JeNeHus cMecel

13.3

NOJlyuYE€HUE KHUCIOpPOJa M H3Y4YEHHE €ro CBOICTB; IMOJIYy4YEHHE
BOJIOPOJIa M U3yYEHHE €ro CBOMCTB; MOJyYeHHE YIIIEKUCIIOTO Tra3a u
M3YYEHUE €ro CBOMCTB; TMOJyYEHHE aMMHUaKa U H3Y4Y€HUE €ro

CBOMCTB

13.4

MPUTOTOBJICHUE PACTBOPOB C OMNPEIACIEHHOW MacCOBOW J10JeH

pacTBOPEHHOTO BELIECTBA

13.5

IIPUMEHEHUE  UHIUKATOPOB (Jrakmyca, METWIOpaHwxXa u
(dbenondTanenHa) Ay ONPEACIICHUs] XapaKTepa Cpelbl B pacTBOpax

KHUCJIOT U LIEJI0Yen

13.6

WCCIIENOBAaHUE U ONMCAaHUE CBOMCTB HEOPraHUYECKUX BELIECTB
Pa3IUYHBIX KJIACCOB; U3yYEHUE B3AUMOJECHCTBUS KUCJIOT C METAJUIAMH,
OKCUJAMM  METAJUIOB,  PACTBOPUMBIMH U HEPACTBOPUMBIMU
OCHOBAaHUSAMHM, COJISIMU; ITOJYYEHHE HEPACTBOPUMBIX OCHOBAHUI;
BBITECHEHHE OJHOIO0 METa/ula JpyrMM M3 pacTBOpa COJIH;
ucciaeaoBaHue aM(POTEPHBIX CBOWCTB THAPOKCHIIOB AIIOMUHUS H

LIUHKA

13.7

PEICHUC SKCIICPUMCHTAJIbHBIX 3a/a4 I10 TCMaM: «OCHOBHBIE KJIaCCHI
HCOPTaHUYCCKUX COGHHHGHHﬁ)); <<3J'IGKTpOJ'II/ITI/I‘-ICCKa$I
JUCColanus), «Baxneinine HeMeTallIbI U HUX COCIUHCHUA ,

«Bakuenme MeTajuibl U UX COSTUHEHUSI

13.8

XUMHYECKHE  JIKCIEPUMEHTHI,  WILIIOCTPUPYIOIINE  TPHU3HAKU
NPOTEKAHUS PEaKIuii HIOHHOTO 0OMEHA; KaueCTBCHHBIC PEaKIMU Ha
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaxX MOHBI: XJIOPHUI-, OPOMHUI-,
nonua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHUIUKAT-aHUOHHBI,
THIPOKCHU/I-MOHBI, KATHOHBI aMMOHUSI, MAarHUS, KaJIbIUs, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), uHKA

14

VYwmenue:

14.1

MPE/CTaBIATh pPE3yJbTaThl 3KCIEpUMEHTa B (QOpME BBIBOJIOB,
JI0Ka3aTeNbCTB, TpaUKOB M TAOMUI] M BBIABIATH SMIUPUUYECKHE

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATb CBsA3HU MCXKIOY PCaJIbHO Ha6JHOI[aCMI)IMI/I
XAMHUYCCKUMHU ABJICHUAMU U IIpoHecCaMu, IIPOUCXOAAIIMMU B

MaKpo- U MUKPOMHUPE, OOBACHATH TPUUYMHBI MHOTOOOPA3Hsl BEIIECTB




HEPEYEHbB 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA OCHOBHOM
roCYAJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon

IIpoBepsieMblii 3JIeMEHT CO/iep:KaHUS

1

HepBOHaLIaJ'II)HBIG XUMHNYCECKUC ITOHATHUS

1.1

Yucreie BemecTBa U cMecu. CriocoObI pa3zienenus cMecei

1.2

ATOMBI U MOJICKYJIBI. Xumuueckue d3neMeHThl. CHMBOJIBI XHUMHYECKHX

3JICMCHTOB. HpOCTBIC H CJIOKHBIC BCIICCTBA.

1.3

Xumuyeckasi ¢opmyna. BaleHTHOCTh aTOMOB XHMHUYECKHX 3JIEMEHTOB.

CreneHb OKUCICHUSA

1.4

3aK0H IIOCTOSHCTBA COCTaBa BCIICCTB. OrHocuTenpbHas aTOMHAs Macca.
OtHocHuTensHas MOJICKYJIsIpHasd Macca. MaccoBas J0JIA XUMHYECKOT'O 9JICMCHTA

B COCAMHCHUU

1.5

KonnyectBo BemectBa. Monb. MossipHast macca. MossipHblii 00BEM Ta30B.

BzanMocBs3b KOJMYCCTBA, MACChl U YUCJIa CTPYKTYPHBIX CIUMHHI BEIICCTBA

1.6

dum3nyeckre U XUMAYECKUE SBJICHUS. XHUMHUUECKas pcaKkuus u e€ IMPU3HAKH.

3aKoH COXpaHCHHA MACChbI BCIICCTB. XUMHYECKHE YpaBHCHUA

HepI/IOI[I/IIICCKI/Iﬁ 3daKOH H HepI/IOI[I/ILIeCKaﬂ CHUCTCMAa XHMMHUYCCKHX JJICMCHTOB

J.1. MenneneeBa. CTpoeHHe aTOMOB

2.1

[Tepuonnueckuii 3akoH. I[lepronnueckas cuUCTEMa XMMHYECKHX 3JIEMEHTOB
JA.N. MenneneeBa. [lepronbl u rpynnbl. OU3MYECKHI CMBICT MOPSIKOBOTO

HOMCEpa, HOMCPOB MCPUOIa U I'PYIIIILI 3JICMCHTA

2.2

CTpOCHI/IC atroMoB. CocTaB aTOMHEIX AACP. H3oTomkl. SJICKTPOHBI. CTpOCHI/IC
OJICKTPOHHBIX 000JI0YEK aTOMOB IEPBBIX 20 XHMMHYECKHX DJIECMCHTOB

[Tepuonnueckont cucremsl .. Menneneesa
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3aKOHOMEPHOCTU B U3MEHEHUHU CBOWCTB XUMHUECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kaylus, Kanplus (paguyca aToMOB, 3JEKTPOOTPULATEIbHOCTH,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) M HMX COEIMHEHUH B
COOTBETCTBUHU C TIOJIOKEHHEM »dJieMeHTOB B Ilepuoaudeckoil cucreme wu

CTPOCHUCM HUX ATOMOB

CTpOGHI/Ie BCIICCTBA

3.1

Xumuyeckasi cBs3b. KoBaneHTHas (mosispHasi W HEMOJIApHAs) CBS3b.

QHGKTpOOTpI/IL[aTCHBHOCTB XHUMHUYCCKUX 9JICMCHTOB. Honnas CBs3b.




Merannnueckas cBSI3b

3.2

Tunsl KpUCTAJUIMYECKUX pPEIIETOK (aToMHasi, HOHHAs, MeTaJlIn4ecKas),
3aBUCUMOCTDb CBOMCTB BELICCTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKH U BUIA

XUMHUYECKON CBA3U

Baxuelime npencraBuTeNM HEOPraHMYECKUX BemlecTB. Hemertamibl U ux

COCIMHCHHMUA. MeTtamisl 1 BX COCIUHCHUA

4.1

Krnaccugukamuss 1 HOMEHKIIATypa HEOPraHHMYECKUX COCAMHEHHI: OKCHIIOB
(coneobpazyromue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOoTepHBIC) u
Hecosieo0pa3yronue; OCHOBaHUHM (IIEIOYM W HEPACTBOPUMBIE OCHOBAHMS);
KHUCJIOT (KUCIIOpOJCOAepkKalue U OECKHCIOPOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPETHUX M KUCIIBIX)

4.2

dusnyueckue W XHMHYECKHE CBOMCTBA MMPOCThIX BCHICCTB-HEMCTAJLIIOB:

BOJIOPO/1a, XJIOpa, KUCIOPOJIa, Cepbl, a30Ta, pochopa, yriaepoaa, KpeMHUs

4.3

dusznuecknue U XMMHYECKHE CBOMCTBA MMPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTHUA,
HaTpuA, KaJiid, Marivus U KaJblus, aJIIOMUHHA, KCIIC3a. BJICKTpOXI/IMI/ILIeCKI/Iﬁ

pAx HaHpﬂ)KCHI/Iﬁ MCTAJJIOB

4.4

dusznyeckrue M XMMUYECKUE CBOMCTBA BOJOPOAHBIX COCJIMHEHUI HEMETAaJIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

®usnyeckue U XMMHUYECKUE CBOWCTBAa OKCHJIOB HeMmeTauioB: cepol (IV, VI),
aszota(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). [lonydenne

OKCHJO0B HEMETAJIJIOB

4.6

Xumuueckue cBorictBa OKcuaoB: MetaiwioB [A-IIIA rpynn, munka, meau(Il) u

xenesa(Il, IT). T[Toydenne okCua0B METAIIIOB

4.7

XUMHYECKUE CBOWCTBA OCHOBAHWH W aM(pOTEPHBIX THIPOKCUIOB (HA MpUMEpe
TUAPOKCHUJIOB aAJIOMUHHUS, Kene3a, MuHKa). l[lomydyeHne ocHOBaHUN U

aM(OTEpPHBIX THIPOKCUIOB

4.8

OO01mue XUMUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOJOPOIHOM, CEPOBOAOPOTHOM,
CEpHHUCTOM, CepHOM, a30THOH, (hochopHOM, KpeMHHEBOU, yroiabHOU. Ocobbie
XUMUYECKHE CBOMCTBA KOHIICHTPHUPOBAHHOM CEPHOM M a30THOM KHUCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO6mme xuMHUYeCKue CBOMCTBA cpenHuX coneil. [lomyuenue comeit

4.10

HOJ'IyLICHI/Ie, CO6I/IpaHI/Ie, paciio3HaBaHuEC BOAOPOI4, KHCJIOpOJa, aMMHaAKa,

YTJICKHCIIOTO Ta3a B JIabopaTopuu

4.11

[Tonmyuenune ammmuaka, CEpHOM M a30THOM KUCIIOT B MPOMBIIUIEHHOCTH. O01mne




CIOCOOBI MOTYYCHUS] METAJIJIOB

4.12

I'enermueckas CBSI3b MCXKY KiIaCcCaMM HEOPTaHNYCCKUX COC[[I/IHCHI/Iﬁ

XUMHUYECKUE PEAKUU

5.1

Knaccudukanus XuMHUUECKUX Peakluid MO pa3IMYHbIM HMPU3HAKAM: 110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3¢ deKTy, 1o

M3MEHEHHIO CTEIICHEH OKHMCICHUS XUMUUECKUX SJICMECHTOB

52

TernnoBoil 3pdeKT XUMHUYECKOH peakIyH, TEPMOXMMUYECKHE YpaBHEHUS.

DK30- U 3HI0TEpMUYECKUE peakluu. TepMoXuMudecKkue ypaBHEeHHs

53

OKHCIUTEITEHOBOCCTAHOBUTEILHBIC PCaKIunu. OKHCIUTEIN U BOCCTAHOBHTEIIN.
Hpoueccm OKHCJICHUA n BOCCTAaHOBJICHUA. 3JICKTpOHHBII71 OanaHc

OKHUCIIUTEIILHOBOCCTAHOBUTCIILHOM pCaKknuun

54

Teopus 3NEKTPOIUTHIECKON qucconuanui. KaTnoHbl, aHHOHBI. DIEKTPOIUTHI

" HEOJICKTPOJIUTHI. CuiabHbIE U c1a0bIe OJICKTPOJIUTHI. CreneHb Jucconuanmm

5.5

Peakuuu nonHoro obMeHa. YcioBus IMPOTCKAHUA peaKHI/Iﬁ HMOHHOTO 06MCHa,

IIOJIHBIE Y COKPAIIEHHBIC HOHHBIE YPABHEHUS PEaKIINM

XHUMMS U OKpyKarolas cpena

6.1

BemectBa u marepuanibl B IOBCEAHEBHOW XM3HM 4YeloBeKa. be3omacHoe
WCIIOIb30BaHUE BEIIECTB U XMUMHUYECKHUX PEAKIUi B JIA0OpaTOpUH H OBITY.

HepBa;I MOMOIIb IMPU XUMHUYCCKUX OKOraX U OTPABJIICHUAX

6.2

XUMHUECKOE 3arps3HEHUE OKpY)Kawollel cpelnbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE TIOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI €0 MPEIOTBPAIICHUS
[IpenenvHas momyctumasi kouueHTpauus BemectB (IIJIK). Poxp xumum B
pelIeHUU HKOJOTHYECKUX TMpolieM. YcuieHue NapHUKOBOTO dddekra,

pa3pymicHue O30HOBOI'O CJI0s

6.3

[Tpumenenue cepsl, a3ota, Gpocdopa, yriaepoaa, KpEMHUS U UX COCIHMHEHHUN B
OBITY, MEIUIIMHE, NMPOMBIIUIEHHOCTH M CEIIbCKOM Xo3siicTBe. [IpnMmeneHue
METaJJIOB M CIUIaBOB (CTalb, YYTYH, AIOPATIOMUHUHN, OpoH3a) B OBITY U
MIPOMBIIIIIEHHOCTH MX coeuHeHni. [IoHATHE 0 KOPPO3UN METAIIIOB, OCHOBHBIE

CIIOCOOBI 3alIUTBI UX OT KOPPO3UU

6.4

[IpupoaHble HMCTOUYHUKH YTIEBOIOPOAOB (Yrojib, MPUPOAHBIN ra3, HE(Tb),

MIPOYKTHI UX MepepadoTku (OCH3MH), UX POJIb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHavanbHBIC MOHITHS 00 OPraHMYECKUX BEHIECTBAX KAK O COCIMHECHUSIX
yriepoaa (MeTaH, 3TaH, 3THIEH, alleTUIIEH, 3TaHOJI, TIULEPUH, YKCYCHAsl KUCIIOTa).

[NonsiTe 0 GMONTOrMUecKy BaXKHBIX BEILIECTBAX: )KUPaAX, OEJKax, yIIeBoJax — U UX




POJIM B ) KU3HU YCTIOBCKA

7 Pacuérnr:
7.1 o popMyiamM XUMHUYECKUX COSTUHEHUN
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOIO BEILIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METOJMYECKOE OBECIHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA

» Xumust: 8-if kimacc: 0a30BbIi ypOBEeHb: yUeOHHUK; 5-€ u3ganue, nepepadoranHoe ['abpuensx
0.C., Octpoymos WN.T"., Cnagkos C.A. AkrmonepHoe o0miecTBo «31aTenscTBO

«ITpocsemienuey

METOAUYECKHUE MATEPHUAJIBI JIUIS1 YAUTEJIA

HUP®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https:/resh.edu.ru



JUCT ®PUKCUPOBAHUA U3MEHEHUI U TONNOJTHEHUI

B PABOYEN ITPOI'PAMME
Jama Coznacosanue ¢ Iloonucs
enecenuﬂv Codepeanue 3amecmumesnem oupeKmopa auua,
uzmenenull, (noonucw, pacuiugposxa eHecuLezo

00noHeHul noonucu, oama) 3anuce




COT'JTACOBAHO
[IpoTokoit 3aceqaHust METOAMYECKOTO
coseta MBOY «JIumein Ne 13»

ot 29 asrycra 2025 roga Ne 1

Anuna BrnagumuposHa Jlemunosa

JOKYMEHT ITOAITMCAH
DJIEKTPOHHOM MOIMCHIO
" 3amectHTens nupekropa no YBP
Jemnnosa Annna BnagumupoBHa
IMonmucano: 29.08.2025r.
KBanudunupoBanHast OAIKCH:
40B360942F31E16FDBEABOE18D96FA88
17.11.2024r. — 10.02.2026r.

COI''TACOBAHO

3amecturenb qupekTopa no YBP
Kapune ['epmanoBHa Epemsin

29 aBrycra 2025 rona

JJOKYMEHT ITOJAITMCAH
SJIEKTPOHHO! MOAITUCHIO
" 3aMecTHTENh aupekropa mo YBP
Epewmsn Kapune ['epmanoBHa
IMoamucano: 29.08.2025r.
KBannduuupoBaHHas MOAMHUCH:

677BA1C73E46C12F8003EE391E5956F4
15.10.2024r. — 08.01.2026r.




