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INIOACHUTEJIBHASA 3AIIMCKA

[IporpaMma MO XWMHMM Ha YpPOBHE OCHOBHOTrO o0O01ero o6pa3oBaHus
cocTaB/ieHa Ha OCHOBe TpeOOBaHM K pe3yJbTaTaM OCBOEHUSI OCHOBHOM
oOpa3oBaTe/IbHOM MTPOrpaMMbl OCHOBHOT'O 00111ero 06pa3oBaHusi, MpeiCTaBIeHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (emepanbHOM paboueil IMPOrpaMMbI
BOCTIMTAHUS U C YUYETOM KOHLIETILIUM TIperio/ilaBaHrsl yueOHOro TipegMeTa « XUMUs»
B 00pa3oBaTe/ibHbIX OpraHu3alusax Poccuiickoit ®@esepalivu.

[TporpamMma 10 XUMUM [aéT TIpe/iCTaBleHWe O IefsX, 00Iiel cTpareruu
oOydyeHMs,, BOCIIMTAaHMS M Ppa3BUTHSI OOYYArOIUXCS CpeJCTBAMM Yy4ueOHOro
rpefMeTa,  yCTaHaB/WBaeT  00si3aTesibHOe  TIpeJMeTHOe cojJieprkaHue,
npe/lyCMaTpuBaeT pacrpe/ie/ieHde ero IO KjgaccaM W CTPYKTYpPUpOBaHHe TI0
pa3fieslaM ¥ TemaM IIporpaMMbl I10 XHMUH, OITpefiesisieT KOIudyeCTBeHHble U
KaueCTBeHHbIE XapaKTePUCTUKH coJieprKaHus, pPeKOMeHyeMYt0
1oc/ieloBaTe/lbHOCTh  M3YYeHUs] XUMUU C  yUYETOM  MEXIpeAMETHbIX U
BHYTDUIPEIMETHBIX  CBsI3eM, JIOTUKU YyueOHOro TIipollecca, BO3PACTHBIX
ocobeHHOCTeM OOydYarIUXCs, OMpefensieT BO3MOXHOCTU TpeiMeTa  AJisi
peanu3arii TpeOOBAaHMM K pe3y/bTaTaM OCBOEHMS OCHOBHOM o0Opa3oBaTebHOM
TIpOrpaMMbl Ha YPOBHE OCHOBHOTO 001riero obpa3oBaHusl, a Takxxe TpeOOBaHUIN K
pe3y/ibTaTaM o0yueHUs] XUMHM Ha YPOBHe 1ie/iell u3yueHus npeMeTa U OCHOBHBIX
BUZIOB yueOHO-TI03HaBaTe/NbHOW [IeSITe/TbHOCTH 00yYarolerocsi Mo OCBOEHUIO
yueOHOT0 Co/lep>KaHusl.

3HaHUWe XWMHH CIYXXKUT OCHOBOW i1 (OPMUPOBAHUS MHUPOBO33PeHMUS
oOyuarolerocsi, ero mpe/cTaB/leHuii 0O MaTepUaJbHOM eJMHCTBe MHUPA, BaXKHYIO
poJib WUrpatoT (opmMuUpyeMble XuUMHUel TpeJCTaB/IeHUs O B3auMOIpeBpalljeHUsIX
Hepruv ¥ 00 SBOJIOI[MK BeleCTB B TIPUPOJie, O TMYTSX pelleHus T00ambHbIX
1po0ieM yCTOMUMBOTO PAa3BUTHS Ue/IOBEUECTBA — CHIPHEBOM, SHEPreTHYeCKOH,
TIUILIeBOM M 9KOJI0TMUeCcKol 6e301acHOCTH, TTpobsieM 3/[paBOOXpaHeHMS.

N3yueHre XUMUU:

crocobCcTByeT — peajqu3allid  BO3MOXKHOCTEM  /ijii  CaMOpa3BUTHS U
dbopMrpoOBaHus Ky/IbTYPbl TUUHOCTH, €€ 0011ell U PyHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJaJi B (pOpMUPOBaHHE MBIIUIEHUS] U TBOPUECKUX CIIOCOOHOCTEM
o0yuaroluxcs, HAaBBLIKOB WX CAMOCTOSTEbHOW y4yeOHOM /leATebHOCTH,
9KCTIePUMEHTAlbHBIX W UCCe/IoBaTe/IbCKUX yYMeHUlH, HeoOXOJUMBbIX KakK B
TIOBCe/IHeBHOM »KWU3HU, TaK U B PO eCcCOHabHOM AesTeTbHOCTH;

3HaKOMHUT CO CrelMbUKONM HAyUHOTO MBbIIIJIEHUS, 3aK/Ia/[biBAeT OCHOBBI
1[eJIOCTHOT'O B3IJIsi/la Ha eZIMHCTBO MPUPO/IbI U Ue/iIoBeKa, SIB/ISIeTCS] OTBETCTBEHHBIM
3TaroM B (OpMUPOBAHNY eCTeCTBEeHHO-HayYHON TPaMOTHOCTH 00YYarOIIuXCs;



criocobcTByeT (hOPMUPOBAHHIO 1IEHHOCTHOTO OTHOIEHHsSI K eCTeCTBEHHO--
Hay4HbIM 3HaHUAM, K MPUPOJe, K YeJIOBeKy, BHOCUT CBOU BKJ/aZ B 5KOJIOTHUUECKOe
obpa3oBaHue 00yUarouxcs.

[laHHble HampaBjeHWus B O0yueHWH XUMHK 00eCcrieurBarOTCs CrelduKon
cofiepkaHusi  yueOHOro  TpefiMeTa, KOTOPBIA  SIBJSIETCS  Telaroru4ecKd
a/IalITHPOBAHHBIM OTpa)keHHeM 0a30BOM HayKW XMMHM Ha OTpe/ie/IEHHOM 3Tare eé
pa3BUTHSL.

Kypc x¥MuM Ha ypoBHEe OCHOBHOT'O 00I1jero oOpa3oBaHUsl OPUEHTHPOBaH Ha
ocBoeHHe O00yYarol[UMHUCS CHUCTEMbl TepBOHAUabHBIX TIOHATHN XWUMHH, OCHOB
HEOPraHWYeCcKOM XWMHM W HEKOTOPBIX OTJe/bHbIX 3HAUMMBIX TIOHATHMU
OpraHhYeCcKou XUMUH.

CTpyKTypa cojep>KaHusl MPOrpaMMbl MO0 XUMUU C(HOPMUPOBAHA Ha OCHOBE
CHUCTEeMHOr0 Toaxoja K eé mn3ydeHutro. Cozep>kaHue CKIa/bIBAeTCsl U3 CHUCTEMBI
TIOHATUU O XMMHAUYECKOM 3JIeMeHTe Y BellleCTBe U CUCTeMbl [IOHATHUM 0 XUMUYEeCKOU
peakiiud. OO6e 3TH CUCTeMbl CTPYKTYpPHO OpraHW30BaHbl I10 TIPUHIUITY
MOC/eJ0BaTe/IbHOTO Pa3BUTHS 3HAHUM Ha OCHOBE TeOPETUUYECKUX Mpe/ICTaBIeHUMN
Pa3HOro YPOBHS:

— aTOMHO-MOJIEKYJ/IIPHOTO y4YeHUsI KaK OCHOBBI BCET'0 eCTeCTBO3HAHUS;

- ITepuoaunueckoro 3akoHa /. 1. MeHzieneeBa Kak OCHOBHOT'O 3aKOHa XUMUU;

— Y4YeHUs1 O CTPOEHUM aTOMa ¥ XMMHUYeCKOU CBSI3H;

- TpeAcTaB/ieHUN 00 37EKTPOIUTAYECKOW AMCCOL[MAl[MM  BeleCcTB B
pacTBOpax.

TeopeTnyeckre 3HaHUS PACCMATPUBAIOTCS HAa OCHOBE SMITMPHUYECKU
MOTyUeHHbIX U OCMBICJIEHHBIX (JaKTOB, Pa3BUBAIOTCS MOC/IeI0BATEIbHO OT OJHOTO
YPOBHSI K [IPYyTOMY, BBLITIOJHSSL (YHKOMM OOBSCHEHWS U TIPOTHO3WPOBAHUS
CBOMCTB, CTPOEHHS U BO3MO)KHOCTEH TPaKTUYeCKOIO NMPHUMEHEHUS U T0TyUYeHUs!
M3yuyaeMbIX BellleCTB.

OcBoeHue TIporpaMMbl TI0 XHMHH  CIIOCOOCTBYeT  (hOPMUPOBAHMIO
Tpe/ICTaB/IeHUsI 0 XMMHUUeCKOH COCTaB/IsIOIe HaydYHOM KapTUHBI MUpa B JIOTHKe
eé CUCTeMHOW MPUPOJbI, LIEHHOCTHOTO OTHOLIEHWS] K HAyYHOMY 3HAaHUIO U
MeTOJaM TMO3HaHUS B Hayke. V3yueHrWe XWUMHHU TMPOMCXOJUT C TpHB/IeUeHUEM
3HAHUW W3 paHee W3YUeHHBIX YyueOHBIX TIpeaMeToB: «OKDPYKaroIMi MUD»,
«buosorus. 5-7 Knaccbl» U «PU3MKa. 7 KJ1acc».

[Ipy uW3yuyeHUM XMMUU TIPOMCXOAUT (OPMUPOBaHME 3HAHWK OCHOB
XUMHUYECKOW HayKu KakK 00/1aCTH COBpPeMEHHOI'0 eCTeCTBO3HaHUS, MpaKTUUeCKou
JleATeJIbHOCTU YejloBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MUDPOBOW KYJ/IbTYPBI.
3afaua y4yeOHOro mpegMeTa COCTOUT B (DOPMHUPOBAHUU CUCTEMBI XUMHUYECKUX
3HaHUN — Ba)KHEHIIMX (DAKTOB, MOHITHH, 3aKOHOB 1 TeOpeTUUYeCKUX TT0/I0’KEHUM,
JIOCTYTIHBIX 0000ITIeHNI MMPOBO33PEHUECKOT0 XapakTepa, s3blka HayKW, B



NpUoOIleHNM K HAayYHbIM MeTOoJ/[aM TI03HaHWSI TIPU U3YUeHWM BeIecTB W
XUMUYEeCKUX peakiuii, B GOPMUPOBAaHWW M Pa3BUTUU MO3HABaTeIbHBIX YMEHUUN U
UX TpUMEHeHWHM B YyueOHO-TIO3HaBaTeSbHOW U yueOHO-UCC/ie[0BaTeTbCKOM
JesITe/IbHOCTH, OCBOEHMM TIpaBW/I 0e30racHOro oOpallleHuss C BeljecTBaMU B
MOBCEeJHeBHOM >KH3HHU.

[Tpu M3yyeHUM XMMHK Ha yPOBHE OCHOBHOTO 00Iiero o6pa3oBaHHsl Ba)KHOE
3HaueHue TIpUo0pe/y Takue 11e/d, Kak:

- (opMUpoBaHMe WHTE/IEKTyaJbHO pAa3BUTOM JIMUHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYAHUUECTBY, CaMOCTOSITE/IbHOMY IIPDUHSITUIO peIlleHunH,
CTI0COOHO¥ a/IanTUPOBATHCS K OBICTPO MEHSIFOIIIUMCS YCIOBUSIM JKU3HU;

-  HampaBAeHHOCTh O00yueHMss Ha CHUCTeMaTHdeckoe TIpUOOIjeHue
o0yuaroluxcss K CaMOCTOSITe/IbHOM T103HaBaTe/IbHOM JlesITe/TbHOCTH, HayUHBIM
MeTO/laM TO3HaHus, (OPMUPYIOIIUM MOTHBAI[MI0O U pa3BUTHE CIIOCOOHOCTeNM K
XUMUUY;

— obecrieueHre yCIOBHH, CITIOCOOCTBYIONIUX IMPHUOOPETEHNI0 00YUarOII[UMUCS
OTbITa Pa3HOOOpa3HOl [eATeNbHOCTH, TO3HAHWS U CAMOIIO3HAHUS, K/TFOUeBBIX
HaBLIKOB (KJ/IFOUEBBIX KOMIIeTEHLIMK), MMEIOLMX YHUBEPCA/JbHOe 3HaueHue [Jist
pa3MUHbIX BUIOB /IeATe/bHOCTH;

- (dopmupoBanre o0Omeli (YHKIMOHALHOM W  eCTeCTBEHHO-HAyUHOU
I'PaMOTHOCTH, B TOM UHC/Ie YMeHHU OOBSICHATb U OIleHWBAaTh SIBJIEHUS
OKpY’Karolllero Mupa, MCIOJb3ysl 3HaHUS W OMbIT, T0JIydeHHble TPU U3yYeHUU
XUMWUW, TIPUMEHSATb WX TIpU pellleHHd TpobsieM B TOBCeJHEBHOW >XU3HU W
TPYZOBOU [1eATe/TIbHOCTH;

- ¢opmupoBaHrde Yy 0OyuaroluXxcsd T'YMaHHCTHYECKUX OTHOILEHUH,
MOHWMAaHWs 1eHHOCTU XWUMHWUYECKUX 3HaHWW [iyid BBIPAOOTKH 3KOJIOTHUYECKH
1je/lecoo0pa3HOro TIOBefieHHsI B OBITY U TPY/AOBOM [JesTeIbHOCTU B IIeJiAX
COXpaHeHUs1 CBOETO 3/I0POBbS U OKPY»Katollleill NPUPOHOM Cpe/ibl;

- pa3BUTHe MOTHUBAI[MM K 00yueHHI0, CIIOCOOHOCTell K CaMOKOHTPO/IO U
CaMOBOCITMUTAaHUIO HAa OCHOBe YCBOeHUs 00lljeye/ioBeUeCKUX 1|eHHOCTeH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Tpodu/Is ¥ HarpaBIeHHOCTH JaTbHEUIIIero
o0OyueHwusl.

OOiijee UyMCIO YacOB, OTBEAEHHBIX [JIi M3yueHUs] XUMUU Ha YpOBHe
OCHOBHOTO 00111ero oOpa3oBaHusi, coctaB/sieT 136 yacos: B 8 Knacce — 68 uacos (2
yaca B HeJie/10), B 9 Kjiacce — 68 yacoB (2 yaca B HeJle/li0).



COAEPXAHUE OBYUEHUA

8 KV/IACC

ITepBoHaya/ibHbIEe XUMUYECKHE MOHATHSA

[Ipegmer xuMuu. Pojib XMMUU B J)KU3HU YesioBeKa. XUMUA B CUCTeMe Hayk.
Tena u BemecTtBa. Pu3nMuecKrde CBOKWCTBA BelleCTB. ArperatHoe COCTOSIHUE
BelllecTB. [ToHsITHe O MeTOJax MO3HAHUS B XUMHUU. UMCThIe BelljeCcTBa U CMeCH.
CriocobbI pa3zesieHus CMeCei.

ATOMBI M MOJIEKY/bl. XUMHUUecKre 37eMeHTbl. CHMBOJIBI XUMUYECKUX
571eMeHTOB. [IpoCThIe U C/I0XKHBIE BeleCcTBa. ATOMHO-MOJIEKY/IIPHOEe yYeHHe.

Xvumudeckass ¢opmysia. BaneHTHOCTb aTOMOB XUMHYECKUX 3JIeMEHTOB.
3aKOH TIOCTOSIHCTBA COCTaBa BellecTB. (OTHOCWTe/bHas aTOMHasi Macca.
OTHOCHTe/IbHAs MOJIeKy/IsipHasi Macca. MaccoBast 1011 XMMHAUeCKOr0 3/IeMeHTa B
COeIUHEHWH.

KomuectBo BeljectBa. Mosib. MosispHasg Macca. B3auMoCBs3b KOJIMYECTBa,
MacCbl ¥ 4YMC/Ja CTPYKTYPHBIX eAWHUI] BellecTBa. PacuéTel mo @opmyiam
XUMHUYECKUX COeIMHEeHUHN.

Pu3nUeCcKre U XMMHAUYeCKue SIBJIeHUsl. XMMHUUeCKasi peakusi U eé TIPU3HAaKU.
3aKOH COXpaHeHUs] MacChl BelleCTB. XuUMHUeckue ypaBHeHus. Kaccudukaiys
XUMHUUECKUX peakiuii (coeJuHeHUs, pa3/ioyKeHus, 3aMellleHus, 0OMeHa).

Xumuueckutl 3KcnepumeHm:

3HAaKOMCTBO C XMMUUYECKOW TIOCY/I0H, TipaBuiaMu paboThl B jlabopaTopuu U
ripuémamu obpaiijeHus1 ¢ labopaTOpHbIM 000py/I0BaHWEM, U3yUeHre U OMMCaHHe
GbU3MUeCKUX CBOWCTB 00pa3lloB HeOpraHWYeCKMX BeIeCcTB, HaOJIojeHne
¢du3snueckux (r/iaBeHUMe BOCKa, TasiHUMe Jb/la, pacTUpaHWe caxapa B CTYIIKe,
KUMeHWe U KOHJeHCAlUsi BOJbl) U XMMUUeCKUX (ropeHue CBeuu, MpOKa/MBaHUe
Me/THOM TIPOBOJIOKH, B3aMO/IENCTBYE Mesla C KMC/IOTOM) siB/ieHWM, HabJtto/jeHre U
onucaHWe MPU3HAKOB TPOTEKaHUsI XMMUUECKUX peaklui (pa3/jo)keHue caxapa,
B3aMMO/IENCTBUE CEePHON KHC/IOTBI C XJIOPUOM Oapus, pa3/ioxkeHue TUIPOKCH[A
Meau (IT) mpu HarpeBaHuU, B3aUMO/IeHCTBUe Kejie3a C pacTBopoM coiu Meau (1),
v3yueHHe CIOCOOOB pasZie/ieHUsl CMeceii: ¢ TIOMOIIbI0 MarHWuTa, (PUIbTpoBaHUe,
BbI[TApMBaHUe, AUCTU/ISILYS, XpoMaTorpadusi, IpoBe/ieHe OYMCTKU MTOBapeHHOU
comu, HabmofeHWe W OMKMCAHWE  Pe3y/ibTaTOB  TPOBEEHUs  OIbITa,
WUTKOCTPUPYIOLL[Er0 3aKOH COXPaHeHWsl MacChbl, CO3[aHue MoJesied MOJIeKYJI
(LmapocTep>KHeBBIX).

BakHeM1ie npe/iCTaBUTE/IM HEOPraHMUeCKUX BellecTB

Bo3myx — cmech rasoB. CoctaB Bo3gyxa. Kucmopog — 3/1eMeHT U mpocToe
BelllecTBO. HaxoxgeHue KucaopoAa B mpupofe, (u3NueckKue W XUMUUeCKHUe
cBoiictBa (peakumu ropeHusi). Okcuabl. [IpumeHeHue kucnopoga. CriocoObl



ToJlyueHus KWCAopoJa B JiabopaTopuMi U TIPOMBIILJIEHHOCTH. KpyroBopot
KUC/I0poga B mpupoge. O30H — a/yIoTpoIHasi MOAU(PUKALIUS KUCI0PO/a.

TennoBor 3¢(}eKT XMMUUeCKOW peaklyd, TePMOXMMHUYECKHe ypaBHEHWMS,
9K30- WU SHJIOTepPMHUYECKHe peakluu. TOIUIMBO: Yrojb W MeTaH. 3arps3HeHue
BO3/lyXa, yCUeHUe MapHUKOBOr0 3(pdeKTa, pa3pylleHre 030HOBOTO CJIOS.

Bopopon — sneMeHT M TipocToe BelecTBO. HaxokjeHue Bojgopoja B
npupozie, Gu3Myeckue U XUMHYECKHe CBOWMCTBa, TIPUMEHEeHue, CI0COoObI
nonyuenusi. Kuciotel u conm.

MonsipHbIii 00bEéM ra30B. PacuéTel 110 XUMHUUYECKUM YPaBHEHUSIM.

du3nueckre CBOMCTBA BOAbl. Boja Kak pacTBopuTesb. PaCTBOpBI.
HachbliieHHble M HeHachlllleHHble pPacTBOPbl. PacTBOPUMOCTHL BeleCTB B BOJeE.
MaccoBas 107151 BellleCTBa B pacTBOpe. XUMHUeCKHe CBOMCTBAa BOAbL. OCHOBaHUSI.
Ponb pacTBOpPOB B MpUpO/Jie U B )KWU3HU 4esioBeKa. KpyroBopoT BOAbI B MPUPOZE.
3arpsi3HeHue NpUpOoAHbIX BOJ. OXpaHa U OUMCTKA TIPUPOJHBIX BOZ,.

Knaccudukaiuss HeopraHuueckux coeguHeHu. Okcuppl. Kaccudukaius
OKCHUJOB:  cosieoOpasyroiijie  (OCHOBHbIE,  KHCJIOTHbIe, amdQoOTepHble) U
HecosieoOpa3yomuye. HomeHknaTtypa oKcugoB. Pusnueckre W XUMHAYECKHe
CBOMCTBA OKCH/O0B. [TonyueHre OKCUzOB.

OcHoBanusi. Knaccudukauyss OCHOBaHMM: WIENOYM W HepacTBOPUMbIE
ocHOBaHHUs. HoMeHKnaTypa ocHOBaHuW. PuU3NUecKWe M XHWMUUYEeCKHe CBOWCTBA
ocHOBaHuU. [TomyueHre OCHOBaHUM.

Kucnotel. Knaccudukaims kucior. HomeHknatypa Kuciot. @usndeckue U
XMMUUeCKre CBOMCTBa KMC/IOT. Psig akTthBHOCTM Meta/yioB H. H. bekeToga.
ITomyyeHue KUCIIOT.

Comu. HomeHnknarypa cosneid. Pu3nyeckrie U XMMUUECKHe CBOMCTBA COJIEH.
[TonyyeHue coJsien.

['eHeTHUecKasi CBS3b MeXX/ly K/laCCaMU HeOPraHUUeCKUX COeIMHEHUH.

XumuuecKutl 3KcnepumeHm:

KaueCTBEHHOe OmpeieJieHUe COoJlepyKaHrs KMCI0poJa B BO3/yXe, MOyUYeHue,
coOupaHve, paclio3HaBaHHWe U U3ydyeHWe CBOWCTB KUCI0pO/a, HabstogeHue
B3aMMO/IeCTBUSI BeIlleCTB C KHUCJIOPOAOM M YC/IOBUS BO3HUKHOBEHUSI U
TIpeKpalljeHusl TopeHusi (Io)kapa), O3HaKOMJIeHWe C oOpa3llaMu OKCHAOB U
OlMCaHHWe WX CBOWMCTB, TIOMy4YeHWe, coOMpaHve, pacrio3HaBaHWe U U3yueHHe
CBOMCTB BOJiopojia (ropeHue), B3auMOZieMcTBUe Boopoja C okcugom Mmeau (II)
(BO3MOXXHO MCIO/b30BaHUe BUjleOMaTepuanoB), Hab/ojeHne 0OpaslioB BellecTB
KOJIM4ecTBOM 1 MoJib, MCCe/joBaHHe 0COOEHHOCTe pacTBOPEHUs BeleCTB C
Pas/iMuHOM pPAaCTBOPUMOCTBIO, TIPUTOTOBJIEHWE pacTBOPOB C OMpeJe/éHHOU
MAacCCOBOM [I0JIel PaCTBOPEHHOTO BellleCTBa, B3aMMO/IEMCTBUE BOJIbI C MeTasylaMuy
(HaTpyeM U KaiblieM) (BO3MOXXHO MCIIO/b30BaHWEe  BH/eOMaTepHasioB),



HcciejoBaHe 00paslloB  HEOpraHWYecKHWX BeleCTB Pa3/IMuyHbIX  K/IacCOB,
Hab/Tto/leHre U3MeHeHUs] OKpaCKy MHAWKATOPOB B pacTBOpaxX KUCJIOT U IIesiouel,
v3yueHue B3aumojielcTBUsl okcuzaa Meau (II) ¢ pacTBopom cepHOM KHMC/IOTHI,
KUCJIOT C MeTaj/ulaM{, peakLud HeuTpaau3alyy, I0JydyeHrhe HepacTBOPUMBIX
OCHOBaHHWM, BBITECHEHHE OJHOr0 MeTasjla APYTMM M3 pacTBOpa COJIU, PeLleHUe
9KCIepUMeHTabHbIX 33Jjau 10 TeMe «Ba)kHellllMe KiacChl HeOpraHUueCKUX
COoeIMHEHUI».

Ilepuoguveckuni 3akoH u Ilepuosgnueckass cucreMa XUMHUYECKHX
1emenToB JI. . MengeneeBa. CtpoeHue aroMoB. XuMHUUeCKas CBA3b.
OKuC/IUTe/IbHO-BOCCTAaHOBUTE/IbHBIE peaKIiuu

[TepBble MOMBITKA KAACCU(UKALMM XUMUYECKUX 371eMeHTOB. [loHaTthe o
Ipymmax CXOJHBbIX 3/7eMeHTOB (IIeJIoOUHble M IjeJI0YHO3eMeslbHble MeTasulbl,
rajioreHbl, UHePTHbIE Ta3bl). DJIeMeHThI, KOTOpbie 00pa3ytoT aMbOTepHbIe OKCU/IBI
Y TUJPOKCUJIBI.

[Teproanyeckuii 3akoH. [lepuonrueckasi cUCTeMa XMMUUECKHX 371eMeHTOB /1.
. MenpeneeBa. KopoTkonepuogHass M UIMHHOINEPUOJHAs  (POPMBI
[Teprognyeckoy cructembl xumuueckux 3yeMeHToB 1. YI. MeHngeneeBa. Ilepuoabt
v rpymnnbl. PuUsWueckur CMBICI TOPSAKOBOIO HOMeEpa, HOMEpOB Mepuoja u
TPYIIIbI 3/IEMeHTa.

Ctpoenuve atomoB. CocTaB aTOMHBIX sziep. M30Tornbl. D/1eKTpoHbl. CTpoeHue
9JIEKTPOHHBIX ~ 000/I0ueK aToMOB TiepBbiX 20 XUMHYECKHUX 3JIEMEHTOB
[Teprognueckori cuctembl [. U. MenpaeneeBa. XapakTepUCTUKA XWMHUUYECKOTO
37IeMeHTa T10 ero rosokeHutro B [lepuoanueckoit cucteme /1. Y. MeHieneeBa.

3aKOHOMEPHOCTH HW3MEHeHUs pajuyca aTOMOB XUMHUYECKUX 3JIeMeHTOB,
MeTa//TMYeCKUX U HeMeTa/UIMUeCKUX CBOMCTB MO FPYIaM U Mepruoiam.

3HaueHue [leprogrueckoro 3akoHa U Ileprorueckor CUCTeMbl XUMHUYECKHUX
3JIEMEHTOB [i/Is1 pa3BUTHSI HayKd W TpakTUKW. [I. V1. MeHpeneeB — yuyéHbld U
rpakJaHuH.

XvMmudeckas CBsi3b. KoBasieHTHasi (MOJiipHass W HEMOJISIPHAasi) CBSI3b.
OJIeKTPOOTPULIATe/IbBHOCTb XMMUYECKUX 3/1eMeHTOB. VIOHHas CBs3b.

Crenenb  okuciieHus.  OKHUC/IATE/IbHO-BOCCTAHOBUTE/IbHBIE  DEeaKLUM.
ITponjeccel OKuCaeHYs U BOCCTaHOB/IeHYsl. OKUC/IUTe/M ¥ BOCCTaHOBUTEIIN.

Xumuueckutl 3KcnepumeHm:

n3ydyeHre oOpa3l[0B Bell[eCTB MeTa//IOB W HeMeTa/l/IoB, B3aWMOZelCTBUe
TMIPOKCH/JA L[MHKA C pacTBOpamMu KWCJIOT W Ie/ioueld, IMpOBeJEeHHUe OIIbITOB,
V/UTIOCTPUPYIOLIMX ~ TIPUMEPBl  OKUCJ/IUTe/TbHO-BOCCTAHOBUTE/IBHBIX — peakLui
(ropeHue, peakLiUM pas3/i0KeHUsl, COeJUHEHNS).

MescnpeomemHble ces3u



Peanu3aiuss MeXIpeJMeTHbIX CBs3€Md TIPU U3y4YeHUHM XUMHUUA B 8 Kjacce
OCYILIeCTBJISIETCST uepe3 HCIOJb30BaHWE KaK OOIMX eCcTeCTBeHHO-HayUHBIX
TOHATUM, TaK Y TIOHATUM, SIB/SIOIIUXCS CUCTEMHBIMU /IJi1 OTJeNbHBIX MpeIMeTOB
eCTeCTBeHHO-Hay4YHOr 0 LIUKJIA.

OOb1ire ecTeCTBEHHO-HayUHbIe TIOHATHS: Hay4YHbIA (aKT, TUIOTE3a, TeOpHs,
3aKOH, aHa/lu3, CHUHTe3, KiaccuduKalus, TepUoAUYHOCTb, HabsoeHue,
5KCIIePUMEHT, MO/ie/TMPOBaHue, U3MepeHre, MO/le/Ib, SIBJIEHUE.

®du3nKa: MaTepusi, aTOM, D3JIeKTPOH, MPOTOH, HEWTPOH, HWOH, HYKJIW/,
W30TOIbl, PAJAUOAKTUBHOCTh, MOJIEKYyJa, 3JIEKTPUUYECKUU 3apsif], BelleCTBO, TeJO,
00BEM, arperaTHoe COCTOSIHHE Bell[eCTBa, ra3, (u3nueckve BeMUMHbBI, eIUHHULIbI
r“3MepeHusi, KOCMOC, TIJIaHeThl, 3B€3/1bl, CoJHLIe.

Buosorus: poTocuHTes, AbIXaHUe, brocdepa.

leorpadusi: atmocdepa, ruapocdepa, MuHepaabl, TOPHbIe TOPO/bI,
T10J1e3HbIe MCKOoIaeMble, TOIVIUBO, BOJHbIEe PeCypChl.

9 KJ/TIACC

BeiecTBo U XMMHUecKas peakius

[Tepromgnueckuii 3akoH. [lepuoanueckas cucTeMa XMMUUECKUX 371eMeHTOB /1.
. MeHgeneeBa. CTpoeHWe aTOMOB. 3aKOHOMEDHOCTHM B HW3MEHEHHWU CBOUCTB
XAMMWYECKUX 3/IEMEHTOB TMePBbIX TPEX TIepUOJIOB, Ka/usl, KaJbLUs U UX
COeIMHEHWA B COOTBETCTBUM C TIOJIO)KeHHeM »3jeMeHTOB B [lepuoguueckoi
CUCTeMe U CTPOeHUeM UX aTOMOB.

CrpoeHre BellecTBa: BHUJbl XUMWYECKOW CBSI3U. THIbI KPUCTa/ITMYECKHUX
PeIéTOK, 3aBUCHMMOCTb CBOMCTB BellleCTBa OT THIAa KPUCTA/VINUECKOU PelléTKU U
BU/Ia XUMUUECKOM CBSI3U.

Knaccudukaliusi ¥ HOMeHK/IaTypa HeopraHuueCcKux BelecTB. XUMHUUecKue
CBOMCTBA BeIIeCTB, OTHOCALIMXCA K PAa3/MYHbIM KjaccaM HeOopraHhuueCcKux
CcoeIMHEHWH, TeHeThYeCKasi CBSI3b HEOpraHUUeCKUX BeleCTB.

Knaccudukaiyss XMMUUeCKHUX peakiui 10 pa3/InuHbIM MpU3HaKaMm (10 YKuCIy
YW COCTaBy YUaCTBYIOL[MX B peakLUU BeIlecTB, MO TeryioBomMy 3(deKkrty, To
W3MEHEeHHUIO CTelleHel OKUC/eHUs] XMMUUeCKUX 3/IeMeHTOB, 10 00paTUMOCTH, TI0
y4acTUIO KaTajau3aTtopa). JK30- U SHJ0TepMUYecKUe peakiiu, TePMOXUMHUUeCKue
ypaBHEHUsS.

[ToHsATHE O CKOPOCTH XWUMHUeCKOW peakijuu. [ToHsTve 06 oOpaTUMBIX |
HeoOpaTUMbIX XUMHUYECKUX peakiusix. [IOHsiTHe 0 TOMOTeHHBIX U TeTepPOreHHbIX
peakuusax. [lonarue o katanuse. [ToHATHe 0O XUMHUUECKOM paBHOBeCHU. PaKTOPHI,
B/IMAIOI[ME HAa CKOPOCTb XWMHWYECKOW peakiuyd W T[0JI0KeHHe XUMHUYeCKOro
paBHOBeCHUSI.

OKHCUTeTbHO-BOCCTAHOBUTEIbHbIE — Peaki[iM,  3/IeKTPOHHBIM  OasaHC
OKHCJIUTE/IbHO-BOCCTAHOBUTETbHOM peakLuu. Cocras/ieHne ypaBHEHUU



OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ Peakliid C  MCI0J/Ib30BaHWEM  MeTOoa
9JIEKTPOHHOTO OasaHca.

Teopus 3/1€KTPOIUTAYECKON AUCCOMAIIMK. DMeKTPOIUThI U He3JIeKTPOJIUTHI.
KaTuoHbl, aHWOHBI. MexaHU3M [WUCCOIMAllMM BelleCTB C pa3/MYHbIMU BUAAMU
XUMUUecKou cBsizu. CremneHb Arccoraiyi. CUibHBIE U C/labble 3/IeKTPOJIUTHIL.

Peakiiiy MIOHHOTO 0OMeHa. Y C/IOBUSI TIPOTeKaHUsl peakiliii HOHHOTO 0OMeHa,
TO/IHbIE M COKpall[éHHble HOHHBbIe ypaBHeHUs1 peakiuil. CBOMCTBa KHCJIOT,
OCHOBaHWM U cojiel B CBeTe TMpeJACTaB/leHUH 00 31eKTPOIUTUUECKOU
auccorualu. KauectBeHHble peakijuv Ha UOHBI. [ToHATHE O TU/IPOJIH3e COMei.

Xumuueckutl IKcnepumeHm:

O3HAaKOMJIEHHE C MOJENSIMH KPUCTA//THUECKHUX PeIéTOK HeopraHWuueCcKuX
Bell[eCTB — MeTa//IoB U HeMeTa/yioB (rpadura U asMasa), C/I0XKHBIX BellleCTB
(xs10pyga HaTpusi), UCCAeJOBaHUEe 3aBUCUMOCTU CKOPOCTH XMMUYECKOU peakluu
OT BO3[IeCTBUSI Ppa3/UUHBIX (DAaKTOPOB, MCC/eOBaHUE 3JIEKTPOMPOBOJHOCTH
pPacTBOpPOB BeIll[eCTB, TIpoliecca /AWCCOIMAlAA KHMCJ/IOT, IIlejioueid U Ccomeu
(BO3MOXKHO  WCIIONb30BaHWE BHUJIEO MaTepuasioB), TIPOBe/leHHWe  OIIbITOB,
WUTIOCTPUPYIOIIINX ~ TIPU3HAKKW ~ TIPOTEKaHWs  peaki[iii  HOHHOTO  oOMeHa
(obpa3oBaHue ocajika, BbiJesieHWe Ta3a, oOpa3oBaHWe BObl), OIBITOB,
W/UTIOCTPUPYIOIIUX ~ TIPUMEpPbl  OKUC/IMTeTbHO-BOCCTAHOBUTEIBHBIX  peakI[uit
(ropeHue, peakliyd pa3/iO’KeHUs], COeJJMHEHUs1), paclio3HaBaHUe HeopraHUuveCcKuX
Bell[eCTB C TIOMOIIbI0 KaueCTBEHHBbIX peakluii Ha HWOHbI, pelleHue
9KCIepUMeHTabHbIX 3a/Jay.

HemMeTan/ibl 1 UX COeAMHEHUSA

OOijasi  xapakTepucThkKa TasoreHoB. OcCOOEHHOCTH CTPOEHHWS aTOMOB,
XapakTepHble cTereHu okuciaeHus. CTpoeHuWe U (PU3MUecKre CBOMCTBA IMPOCTBIX
Bell[eCTB — TrajoreHoB. XWMHUYeCKMe CBOWCTBA Ha MpuUMepe  XJjopa
(B3aUMOZIeMCTBHE C MeTa/l/laMH, HeMeTa/l/laMH, IijejiouaMu). XJIOPOBO/IOPOZ,.
ConsiHasi KMC/I0Ta, XMMUUeCKrWe CBOMCTBa, ToJiyyeHUe, TpuMeHeHue. [lelicTBue
XJIopa U XJIOPOBOJIOPOJia Ha OpraHu3M 4ejioBeKa. BakHeiillve XJI0puAbl U UX
HaxoKJeHue B TIPUPOJeE.

OOb1jasi xapakTepucTuka 31eMeHTOB VIA-rpymmbl. Oco0eHHOCTH CTpPOeHHs
aTOMOB, XapaKTepHble cTereHU okuciaeHus. CTpoeHue U ¢r3UUeckue CBOMCTBA
TIPOCTBIX BeIeCTB — KUCI0PO/ia U Ccepbl. AJIJIOTPOIHbIEe MOAU(PUKALIMKA KUCI0POa
U cepbl. XuMUyeckde CBoWcCTBa cepbl. CepoBOJOPOA, CTpOeHHWe, (pu3nyeckrie U
XUMUUecKre cBoiicTBa. OKCH/IbI Cepbl Kak IMpeJCTaBUTeM KHUCIOTHBIX OKCHU/IOB.
CepHass KHC/IOTa, GU3NUECKHe ¢ XUMHUeCKWe CBoMcTBa (oOmue Kak
Tpe/iCTaBUTessI  Kjacca KUCIOT W crieluduyeckre). XuUMUUeCKUe peakiuy,
Jie)kaljie B OCHOBe TIPOMBIILJIEHHOTO criocoba ToJ/iyueHHsi CepHOW KHUCJIOTHI.
[TpumeHeHUe cepHOU KUCIOThI. COMM CePHOM KHCIOThI, KaueCTBeHHasl peaki[ys Ha



cysbar-uoH. Haxok/ieHre cepbl U e€ coelMHEHUW B mpupoje. XUMUYeCKoe
3arpsi3HeHHe OKpY’Karollleld Cpefibl COeJMHEeHUsSIMU cepbl (KUC/IOTHbIE JO0XKIH,
3arpsi3HeHUe BO3/lyXa U BOJJOEMOB), ClIOCOOBI ero rpeAoTBpalleHusl.

OO61jast xapakTepucTHKa 3/eMeHTOB VA-rpymrbl. OcoOeHHOCTH CTpOoeHUs
aTOMOB, XapaKTepHble CTerleHU OKUCJ/ieHUs. A30T, paclpoCTpaHeHue B TPUPO/E,
(dur3nueckue U XMUMUUeCcKue CBoMCTBa. KpyroBopoT a3oTa B ripupoje. AMMUaK, ero
(r3nUecKre ¥ XMMUYeCKHe CBOKCTBA, MOJyueHre U npruMeHeHre. Comv aMMOHMS,
UX (pU3rueckue U XMMUUeCcKrle CBOMCTBA, MpUMeHeHue. KauecTBeHHast peakiys Ha
VOHbl aMMOHUs. A30THasi KMCJIOTa, eé moJjiyueHue, (U3Uueckue U XUMUUecKue
cBoiicTBa (0OIMe Kak TIpeACcTaBUTeNs Kjacca KHCIOT W crenuduyeckue).
Wcrnonb3oBaHWe HUTPAaTOB W COJIeM AaMMOHMSI B KaueCTBe MUHEepa/bHbIX
ynobpenuii. XuMuueckoe 3arpsi3HeHHe OKPY>Karollel cpefibl COeJUHEHUSIMU a30Ta
(KMCTIOTHBIE [TOXAW, 3arpsi3HeHWe BO3/yxa, TOYBbl KW BOA0EMOB). Docdop,
a/uiIoTponHble Mojvdukaimu ¢ocdopa, usrueckue U XUMUUeCKHe CBOMCTBa.
Oxkcup dpocdopa (V) u dpochopHasi KucaoTa, (pusrueckue U XuMHAUYeCKue CBOMCTBa,
nosyueHue. Vcrosb3oBanue hocdaToB B KauecTBe MUHEPAILHBIX y100peHnH.

OOb1jasi xapakTepucTHKa 371eMeHTOB [V A-rpymmbl. Ocob6eHHOCTH CTpPOeHHs
aTOMOB,  XapaKTepHble  CTeleHW  OKUCIeHWsl.  YTJIepoZi,  a/yIOTPOITHbIE
MOJU(UKALMKA, pacnpoCTpaHeHue B MpuUpofe, (U3MYecKre U XUMHUUYECKHUe
cBoricTBa. Ajcopbuusi. Kpyrosopot yriepoga B nipupoje. OKcUfpl yriaepoja, Ux
¢du3nueckue W XUMUUYECKUe CBOMCTBA, /[€MCTBHE HA >KUBble OpraHU3MBbI,
roJiyueHre U TIpUMeHeHHe. DKOJIoThuueckre mpobsieMbl, CBsi3aHHbIE C OKCHIOM
yriaepoga (IV), rumorte3a 1/100a/IbHOTO TIOTeT/IeHUs] K/IMMara, ITTapHUKOBBIN
3¢ (eKT. YrosbHas KUCI0Ta U eé COoU, UX (U3NUeCKrue U XMMUUeCKUe CBOUCTBA,
mojiyueHWe W TpuMeHeHWe. KauecTBeHHasi peakiuss Ha KapOOHAaT-HOHBI.
Wcnonp3oBaHue KapboHAaTOB B OBITY, MeAULIMHE, MPOMBIIIEHHOCTA U CeIhCKOM
XO035ICTBe.

[TepBoHauasibHBIE TIOHATHSI 06 OpraHUUeCKUX Bell[eCTBax KakK O COeUHEHUsIX
yrjepoja (MeTaH, 3TaH, STU/IeH, alleTUieH, 3TaHOJI, TJIMLePUH, YKCYCHasi KUC/I0Ta).
[Ipyupo/iHble WCTOUHWMKH YIJIEBOOPO/OB (YyroJsib, TPUPOAHBLIM Ta3, He(Th),
MPOAYKTbI WX TlepepaboTKu (OeH3WH), UX poyib B OBITY W TPOMBIILJIEHHOCTH.
[ToHsiTe 0 GHOOrMUeCKH BaXKHBIX Bell[eCTBax: XUpax, Oeskax, yrjieBojax — U ux
poJM B JKWA3HM uUe/ioBeKa. MarepuaibHOe €JUHCTBO OpraHUUeCKuX |
HeopraHW4yeCcKrX COeJJMHeHHUH.

KpemMHuii, ero @usnueckhe W XHMHAUYECKUe CBOWMCTBA, TIOJlyYeHUe U
npuMeHeHue. CoefvHeHUs KpeMHUss B ripupoje. OOiue mipeicTaBieHust 00
okcuge kpemHus (IV) u kpemHueBor kuciiote. CHAMMKaThl, UX UCIOJIb30BAaHUE B
ObITY, B TIPOMBIILLJIEHHOCTH. Ba)kHellllne CTpOUTe/bHbIE MaTepUasbl: KepaMuKa,



CTEeKJI0, 1ieMeHT, 6eToH, >keme300eToH. ITpo6iemMbl 6e30MacHOTO MCIIOIb30BaHUS
CTPOUTEbHBIX MaTePUA/IOB B NMOBCEJHEBHOM YKU3HHU.

Xumuueckuil 3KcnepumeHm:

H3ydeHre 00pa3lioB HEOPraHWYeCKUX BEIeCTB, CBOWCTB COJSTHOW KHCI/IOTHI,
TIpOBe/ieHre KaueCTBEeHHBIX PeakKlii Ha XJIOPUA-MOHBI U HaO/MIo/ieHre TIPU3HAKOB
VX TPOTEKaHUs, OMbIThbl, OTpakawollue (QU3NUYecKhe U XHUMUUYECKHe CBOWCTBA
rajloreHoB M WX COoeJJMHeHWM (BO3MOKHO WCIMOJIb30BaHWE BH/leOMaTepyasioB),
O3HaKoM/ieHHe C oOpa3ljaMu XJIOpUAOB (TajJioTeHU/IOB), O3HAKOMJIEHHWEe C
obpasijamu  ceppl W €€  coefWHEHUSMH  (BO3MOXKHO  HCITIO/Tb30BaHUE
BH/leOMaTepuasioB), HabroeHre Tipoliecca oOyTIMBaHUsS caxapa Toj| JelCTBUeM
KOHLIEHTPDUPDOBAaHHOM CEPHOM  KHUC/IOThbl, U3y4YeHUWe XHUMUUEeCKHX CBOWCTB
pa30aB/IeHHOM CepHOU KMCJ/IOThI, IPOBeZIeHe KaueCTBeHHOW peaKIiy Ha CyJib(har-
WOH U HabsroZieHWe TIpu3HakKa eé TMpOTeKaHUs, O3HaKOMJieHHe C (PU3NUYeCKUMHU
CBOMCTBaMHU a3oTa, ¢ocdhopa M HUX coeAuHEHUN (BO3MOXXHO MCII0/Ib30BaHUE
BUJleOMaTepUuasioB), obpa3ijaMu a30THbIX U (HochOpHBIX yA0OpeHUi, TonyyeHue,
cobupaHye, paclio3HaBaHWe U U3ydyeHWe CBOWCTB aMMHaka, IIpOBefieHHe
KaueCTBEeHHbIX Peakliii Ha UOH aMMOHHUs U ¢docdaT-uoH U u3ydeHUe MPU3HAKOB
HX TMPOTeKaHWsl, B3aMMO/IEMCTBUE KOHLIEHTPUPOBAHHOW a30THOM KHCJIOThI C M€/IbIO
(BO3MOYKHO WCII0/Tb30BaHue BU/leOMaTepUasioB), r3yueHue Mojenemn
KPUCTa/UIMUeCKUX PpeLIfTOK anmasa, rpagura, ¢yJiepeHa, O3HaKOMJIEHHE C
TIpoLjeccoM aZicopOiy pacTBOPEHHBIX BeIeCTB aKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MPOTHUBOTrasa, MojiydeHue, cobupaHre, pacrio3HaBaHUe U U3yueHue
CBOMCTB YT/IEKHC/IOTO ra3a, MpoBe/leHre KaueCTBeHHBbIX peakivii Ha KapboHaT U
CUUKAT-UOHbl W HW3yueHWe TPU3HAKOB HUX IIPOTEKaHUs, O3HAaKOMJIEHWe C
TIPOJIyKLIMed CUJIMKATHOW TPOMBIIIJIEHHOCTH, pellleHrue SKCIepUMeHTalbHbIX
3ajiay Mo TeMe «BakHel1e HeMeTal/Ibl U UX COeJJUHEHUs».

MeTtanibl 4 MX CoeJMHEHHUS

OO011jasi XapaKTepUCTHKA XUMUUECKHX 3/IEMEHTOB — METa/IJIOB Ha OCHOBaHUH
X TonokeHusi B Ilepuomauyeckor cucrteMe XWMUYeCKux »3jeMmeHtoB 1. .
MenpesnieeBa U cTpoeHuss atoMoB. CTpoeHre MeTa//iIoB. MeTa/yinueckas CBsI3b U
MeTa//TMyecKasi ~ KpUCTa/uIMuecKass  pelléTka.  JJeKTPOXUMHUUeCKUH  psfl
HaTpsDKeHUH MeTasioB. @U3nUeckre U XMMHUeCKWe CBOMCTBa MeTas/uioB. Obiiue
criocobbl TIo/TydeHUss MeTaioB. [IoHATHE O KOPPO3WM MeTasyIOB, OCHOBHBIE
crocobbl 3ammThl WX OT Koppo3uu. CriaBbl (CTaib, YyryH, AHOPaJOMHHUMH,
O6poH3a) ¥ UX TIpuMeHeHre B ObITY ¥ MPOMBIIILIEHHOCTH.

[IlesiouHbIe MeTa/ibl: MO/IOKeHHWe B [leproguueckor chcTeMe XUMUYECKHUX
snemeHToB [I. V1. MeHgeneeBa, CTpoeHUe UX aTOMOB, HaxOX[eHUe B IIpUpOJe.
dusrueckre U XUMUUeCKHe CBOMCTBA (Ha rpuMepe HaTpusi U Kanus). OKcuzbl U



TUAPOKCUBI HATpUsi M Kanus. [IpumMeHeHMe I1Ie/IOYHBIX MeTa/VIOB U HUX
CcoeIMHEeHUH.

[ITesiouyHO3eMe/ibHbIE MeTa//Tbl MarHUM W Ka/bLiUK: TOJIO)KeHHWe B
[Tepuognyeckor cucteMe xumuuyeckux snemeHToB [I. Y. MeHgeneeBa, cTpoeHUe
VX aTOMOB, HaxOX/leHue B ripupoe. drusnueckre u XUMUYeCKUe CBOMCTBA MarHus
U Kajabuus. BakHelillive coefviHeHUs] KanbLusi (OKCUA, TUAPOKCU[, COJIK).
JKécTkoCTb BOJbI U CTIOCOOBI €€ yCTpaHeHusl.

AsroMUHUN: TIoJIoKeHWe B [leprorueckon cucteMe XUMUYECKHUX 3/IEMEHTOB
. W. MenpeneeBa, cTpoeHUe aTtoma, HaxoxzeHue B npupoje. dusnueckve u
XUMUYeCKre CBOMCTBA aMlOMHHHUSA. AM(OTepHble CBOKMCTBA OKCHUA Y TUPOKCUA
A/TFOMUHUSL.

Kene3o: nosoxxenue B Ilepuoguueckon cructeMe XMMUYECKUX 371eMeHTOB [].
N. MeHnpeneeBa, CTpoeHWe aTroMma, HaxoXJeHue B Iipupoge. dPusnueckue U
XUMHUYeCKue CBOMCTBa »kesie3a. OKCUbl, THAPOKCH/BI U cou xkese3a (1) u >xenesa
(III), ux cocTaB, CBOMCTBA U MOTyUEHUE.

XumuuecKutl 3KcnepumeHm:

O3HaKOMJIeHHe C o0pa3llaMd MeTa/uIOB M CIUVIaBOB, WX (U3NUECKUMHU
CBOMCTBaMH, U3yueHHWe pe3y/bTaTOB KOPPO3WHM  MeTa//IOB  (BO3MOJKHO
WCTIO/Ib30BaHWe BUleOMaTepHasioB), OCOOEHHOCTeM B3auMMOIENCTBUS OKCHJA
Ka/JbLlid W HaTpus C BOJOU (BO3MOXKHO WCIIO/Ib30BaHHE BH/leOMaTEPUasoB),
WCCJIeJOBaHe CBOMCTB >KECTKOW BOJIbI, MPOLIeCCa TOPeHUs Keje3a B KUCI0poJe
(BO3MOXKHO  HCIIO/Ib30BaHWE  BUJleOMaTePUA/iOB), TMPU3HAKOB  MPOTEKaHHUs
KaueCTBEHHbIX peakl|uid Ha WMOHbI: MarHusl, Kasblys, aJlOMUHUS, 1[MHKA, >Keje3a
(I) u >kene3a (III), meau (II), HabrOAEHME U OTMCAaHHE MTPOLIECCOB OKpAITMBAHMUS
IJlaMeHU WOHAaMU HaTpus, Kaqusgd W Kaiblusi (BO3MOXXHO MCII0JIb30BaHUE
BU/leOMaTePUAIOB), UCC/Ie/JoBaHe aM(OTEePHBbIX CBOMCTB TMAPOKCHU/IA aTFOMUHUS
Y TUJPOKCH/a LIMHKA, pellieHre SKCIIepUMMeHTa/IbHbBIX 3a/iau Mo TeMe «BakHeuime
MeTasulbl U UX COeJUHEeHUS».

XuMuUsA U OKpYy)Karwlias cpeja

BewectBa u maTepuanbl B TIOBCEJHEBHOM >KU3HU 4YesioBeKa. be3omacHoe
WCTI0/Ib30BaHKe BeIeCTB U XMMHUYEeCKUX peakiiii B ObiTy. [lepBasi ToMollb TIpU
XAMMWYECKUX 0XKOraxX U OTpaB/IeHUsX.

XvMHUYecKoe 3arpsisHeHHe OKDY’Karollen cpefbl (TipefienbHasi [JOMyCTUMast
KOHL[eHTpaLus BewecTts, aanee — [11K). Posib XvMuy B pellieHUH 3K0JI0TAYeCKHUX
npobsiem.

XumuuecKutl 3KcnepumeHm:

n3ydyeHre 006pas3ijoB MaTeprasoB (CTEK/O, CTUIaBbl METaJI/IOB, TOJMMepHbIe
Marepua’ibl).

Mesicnpeomemmble cesizu



Peanu3zaliiss MeXXIipeJIMeTHbIX CBsi3eld TIpU M3yueHUWHM XWMUM B 9 Kiacce
OCYIIIeCTB/ISIETCST 4epe3 UCMO/Ab30BaHME KaK OOIL[UX ecTeCTBeHHO-HayUYHbIX
TIOHATHH, TaK W TIOHATHUM, SB/SIONAXCS CUCTEMHBIMM JIJI1 OT/Ie/IbHBIX TPe/IMEeTOB
€CTeCTBEeHHO-HAay4YHOTI'0 1JUK/Ia.

OOb1iue ecTeCTBeHHO-HayuHbIe TIOHSITHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
TeOpusi, aHaau3, CUHTe3, KaacCU(PUKaIus, T[epUoJUUIHOCTb, Hab/oeHue,
9KCIIEPUMEHT, MO/ie/IMpOBaHue, HW3MepeHue, MOJie/b, SIBJieHWe, TapHUKOBBIM
3¢ (}eKT, TeXHO/IOTUs, MaTepHaJIbl.

dusrka: Marepusi, aTOM, D3J€KTPOH, MPOTOH, HEWTPOH, WOH, HYK/IUJ,
W30TOMNbl, pPaJUOAKTUBHOCTb, MOJIEKYJa, 3/AeKTPUUYECKHWW 3apsifi, MPOBOAHUKHU,
TOJIyTIPOBOJTHUKH,  AUSJIEKTPUKH, (POTO3/IeMEeHT, BelleCcTBO, Teno, OO0BEM,
arperaTHoe COCTOSIHME BeLeCTBa, ra3, paCTBOP, PACTBOPUMOCTb, KpUCTa//IAYeCcKas
pelléTKa, CIjiaBbl, (PU3nMUecKre BeSWUUHbI, eJUHULIbI U3MepeHusi, KOCMUYecKoe
TIPOCTPaHCTBO, MJIaHeThl, 3B&3/bl, CoHLIe.

buonorusi: dboTocuHTe3, JbixaHue, O6uocdepa, sKOCHCTeMa, MUHepaIbHbIe
yI00peHusi, MUKPO3JIEMeHThI, MaKpO3/IeMEeHTHI, TUTaTeTbHbIe BeIllleCTBa.

leorpadusi: atmocdepa, ruapocdepa, MuHepaabl, TOPHbIe TOPO/bI,
T10Jie3HbIe UCKOIaeMble, TOTJIMBO, BOAHbIE PECYPCHI.



INTAHUPYEMBIE PE3YJ/IbTATblI OCBOEHUWSA IIPOI'PAMMBI 11O
XM HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUSA

JINUHOCTHBIE PE3YJ/IbTATBHI

JINUHOCTHBIE pe3y/nbTaTbl OCBOEHHUS TIPOTPaMMbI OCHOBHOTO  0O0II[ero
obOpa3oBaHUs JOCTUTalOTCS B Xofe OOydyeHMs XMMHHA B €JWHCTBe yuyeOHON M
BOCITUTaTeTbHOU JIesiTeIbHOCTHA B COOTBETCTBUU C TPAJMIIMOHHBIMU POCCHUNMCKUMH
COLIMOKYJIbTYPHBIMU UM JYXOBHO-HPaBCTBEHHbIMU 1I€HHOCTSIMU, TIPUHSTHIMU B
oOIriecTBe MpaBW/aMM W HOPDMAaMU TIOBeZieHWs] W CIIOCOOCTBYIOT TIpoljeccam
CaMOII03HAHUSI, CAMOPA3BUTHS U COL[MA/IM3aLM 00yYaroIUXCsl.

JINUHOCTHBIE  pe3y/bTaThbl  OTPaKalOT  TOTOBHOCTb  OOyYaroIMXxcs
PYKOBO/ICTBOBAaTbCSI CHUCTEMOM TIO3UTUBHBIX I1I€HHOCTHBIX OpHEeHTaluid |
pacilivpeHye OmnbiTa JesiTe/IlbHOCTH Ha eé OCHOBe, B TOM UKCJie B YaCTH:

1) naTpMOTUYECKOr0 BOCIIUTAHUA:

1[EHHOCTHOT'O OTHOIIIeHUsI K 0TeYeCTBeHHOMY KY/JIbTYPHOMY, HCTOPUUYECKOMY
Y HayuyHOMYy Hac/e/ul0, TOHMMAaHUS 3HaueHUsl XUMUUYECKOW HayKh B >KU3HU
COBpeMeHHOro 00IIecTBa, CIIOCOOHOCTH B/IafeTh AOCTOBEpHOM WHbopMalyei o
repe/ioBbIX [JOCTW)KEHUSIX M OTKDBITHUSIX MUPOBOM U OTeUeCTBEHHOW XUMUH,
3aMHTepeCOBaHHOCTU B HAyUYHbIX 3HaHUsIX 00 yCTpOMCTBe MUpa U 0011[eCTBa;

2) rpaXkJaHCKOr0 BOCITUTAHUA:

Tpe/iCTaB/ieHUsi O COLMAJbHBIX HOpPMax U TIpaBU/IaX MeX/IAYHOCTHBIX
OTHOIIIEHHY B KOJIJIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTU B 0011[eCTBEHHO
MoJie3HOM,  ydyeOHOMCC/ieZloBaTe/IbCKOW,  TBOpPUECKOM U APYrUX  BUZAX
JesiTeTIbHOCTU, TOTOBHOCTHM K Pa3HOOOpa3HOW COBMECTHOW JesTelTbHOCTU TIpU
BBITIOJTHEHUM y4eOHBIX, TI03HaBaTeIbHBIX 3aZlau, BBIMOTHEHUA XUMHUECKUX
9KCTIePUMEHTOB, CO3/lJaHUU yueOHbIX TIPOEKTOB, CTPeMJIeHHs K B3aUMOIIOHUMAaHHIO
¥ B3auUMOIIOMOLM B TIpoLjecce 3ToW YyueOHON [esiTeIbHOCTU, TOTOBHOCTU
OlleHMBaTh CBOEé TIOBeJleHMe U TIOCTYIKM CBOMX TOBAapHIlel C T03ULUU
HPABCTBEHHBIX U MPaBOBLIX HOPM C YYETOM OCO3HAHUSI MOC/Ie/ICTBUM MOCTYTKOB;

3) HeHHOCTU HAyYHOr0 NMO3HAHMA:

MHUDOBO33peHYecKre Tpe/iCTaB/AeHus] O BelleCTBe W XUMUUEeCKOW peakLUy,
COOTBETCTBYIOLL[I® COBPEMEHHOMY YPOBHIO Da3BWUTHSI HayKd U COCTaBJSIFOLIUE
OCHOBY [jis TIOHUMaHUsI CYIL[HOCTA HAay4YHOW KapTWHBI MUpa, IMpeJCTaBjieHus 00
OCHOBHBIX 3aKOHOMEDHOCTSIX pPa3BUTUS TMPUPO/JbI, B3aWMOCBS3AX YeJioBeKa C
TIPMPO/IHOW Cpe/ioM, O POJIU XMMUM B TI03HAHUM 3THUX 3aKOHOMEPHOCTEW;

103HaBaTe/IbHble MOTHBBI, HaripaB/ieHHbIe Ha TOTyuyeHHe HOBbIX 3HAHWUW TI0
XUMHH, HeoO0XouMble /i1 O0ObsSCHeHWs Ha0JIr0aeMbIX TIPOIECCOB W SIBJIEHHH,
ro3HaBaTe/bHOM, WHGOPMAI[MOHHONW U UWTaTelbCKOW KYJbTYpbl, B TOM 4YMCIIe
HaBLIKOB CaMOCTOSITe/IbHOM paboThl C y4yeOHbBIMHU TeKCTaMH, CIPAaBOYHOM



UTEepaTypoy, [OCTYNHbIMA TEeXHUYECKUMU CpeCTBaMU HH(OPMaLMOHHBIX
TeXHOJIOTHU;

MHTepeC K OOyueHUI0 M TI03HaHWIO, J1H0003HATENbHOCTb, T'OTOBHOCTb U
CocoOHOCTHL K camMoo0Opa3oBaHHIO, TPOEKTHOM W HCC/Ie[0BaTe/bCKOM
JesiTe/IbHOCTA, K OCO3HAHHOMY BBIOODY HallpaB/IeHHOCTHA W YPOBHS OOyueHUs B
JlaIbHeMIIIeM;

4) ¢popMupoBaHus Ky/JIbTYPbI 3l0POBbSI:

OCO3HaHWe I1IeHHOCTU J>KW3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3[J0POBBIO, YCTAaHOBKM Ha 3/I0pPOBbIM 00pa3 ’KW3HH, OCO3HaHWE TOCeCTBUN U
HeTpUsITHe BpeAHbIX TIpUBbIUeK (YIIOoTpebsieHus aJKoTo/isi, HAPKOTUKOB, KypeHHs),
HeobxomuMocT  coO/fo/leHrs  TIpaBU/  0e30macHOCTM TP OOpallleHud ¢
XUMHUUECKUMU Bell[eCTBaMH B OBITY U peanbHOM >KU3HM;

5) TPyAOBOro BOCHUTAHMSA:

VHTEepeC K MPakKTUUueCKOMY U3yUeHHUI0 TIpodeccuil U TpyJja pa3jIMyHoro poja,
yBakKeHHe K TPYy/Ay W pe3y/bTaTaM TPY/IOBOH JesiTelbHOCTH, B TOM YHC/Ie Ha
OCHOBEe TpPUMEHEHHs TIpeJIMeTHBIX 3HAaHWK I10 XWMHH, OCO3HAHHBLIM BBIOOD
WHAVBU/IyaTbHOM TPAeKTOPHUH TPOJ0/DKeHUs] 00pa30BaHUs C YUETOM JIMUHOCTHBIX
VMHTEPEeCOB 1 CIIOCOOHOCTU K XMMHH, 00IIIeCTBeHHBIX MHTEPeCOB U MOTpeOHOCTeMH,
yCrelnHou npodecCcroHanbHON /IeITe/IbHOCTH U Pa3BUTHS HEOOXOIUMbIX YMEHUH,
TOTOBHOCTh aZIalITUPOBAThCS B TPO(eCCUOHAILHOU Cpe/e;

6) 3K0/10ru4ecKoro BOCIIUTAHUA:

9KO0JIOTUYEeCKH I1iejiecooOpa3Hoe OTHOIlIeHHe K TIpUpoJile KaK HCTOUHHUKY
)KM3HU Ha 3emiie, OCHOBe eé CyllleCTBOBaHUsI, IOHMMaHWe LeHHOCTH 3/J0POBOrO U
Ge3omacHoro o6pa3a J>KM3HW, OTBETCTBEHHOE OTHOIIEeHWe K COOCTBEHHOMY
bu3MUeCKOMy U TICUXUYeCKOMY 3/I0pPOBbIO, OCO3HaHHWe I[eHHOCTH COO/rofieHus
ripaBW/I 6e3011acHOTO TOBe/jeHusI TIpY paboTe C BelljeCTBaMHU, a TAKXKe B CUTYyaLUsX,
YTPO’KAIOIIUX 3/IOPOBbIO M YKU3HU JTIOZIEH;

CTIOCOOHOCTH TIPUMEHSITh 3HAHMS, TO/lydaeMble MMPH U3yUeHWH XUMUH, [/
pelleHus 3a/lau, CBSI3aHHBIX C OKPY’Karolled TMPUPOJHOM CpeJio, [1Jisl TTOBbILLIEHUS
YPOBHSI  9KOJIOTMUECKOW  KYJbTYphbl, OCO3HaHUSI TI/I00a/IbHOTO  XapakTepa
9KOJIOTMUECKUX TIpo0sieM U TyTel HX pellleHusi MOCPeJiCTBOM MeTO/0B XUMUH,
9KOJIOTMUYECKOr0 MBIIILJIeHHUs], YMeHHsI pyKOBO/ICTBOBAaThCSI UM B TI03HABATe/IbHOM,
KOMMYHUKATUBHOM Y COLIMA/TbHOM TIPAKTHKe.

METAITPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe MeTarpejMeTHbIX pe3y/JbTaTOB BBIJENSIOT 3HAUWMble ISl
dbopMUpOBaHHs MHPOBO33peHHsI OOIlljeHayuHble TIOHSATUS (3aKOH, Teopwus,
TIPUHLIUI, TUIOTe3a, (akT, CUCTeMa, MPOLecC, SKCIIepUMeHT U [IPyroe.), KOTOpbIe
WCTIOJIB3YIOTCS B €CTeCTBEeHHO-HAyUYHbIX Y4eOHBIX TIpegMeTax W TIO3BOJISIIOT Ha
OCHOBe 3HaHWM U3 3TUX MpeAMeTOB (OPMHPOBAThH Tpe/CTaBlIeHWe O LieJIOCTHOU



HayyHOUW KapTHHe MUpa, ¥ YHUBEpCabHble yueOHbIe /elCTBUS (TT03HaBaTeIbHbIe,
KOMMYHUKaTUBHbIE, PeTy/sSTHBHbIE), KOTOpbie obecrieunBaloT (opMHUPOBaHKE
TOTOBHOCTH K CaMOCTOSITe/IbHOMY TIJTAHMPOBAHUIO M OCYIIeCTBIEHHIO yueOHOM
J1esiTeTbHOCTH.

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE YUeOHbIe el CTBHSs

Ba3oBble loruyecKue AeiCTBHs:

yMeHUSI WCII0Mbh30BaTh MPUEMBI JIOTUUECKOTO MBIIIUIEHUsS] TIPM OCBOEHUH
3HAHWH: PACKPbIBAaTh CMBIC/I XMMHUECKUX TIOHATUM (BBbIAE/SATh WX XapaKTepHbIe
TIPU3HAKY, yCTaHAB/IWBaTh B3aUMOCBSI3b C APYTMMH TOHSTHUSIMH), WCIIOIBH30BaTh
TIOHSITUS /1J1s1 0ObSICHEeHHS OT/e/IbHBIX (PAaKTOB U sIBJIeHWH, BLIOUpaTh OCHOBAHUS U
KpUTEpUH IS K/IaCCUMUKALIMA XUMUUYECKUX BEIIeCTB U XMMHUECKUX PpeakIUH,
yCTaHAB/MBaTh TIPUUMHHO-C/Ie/[CTBEHHBIE CBS3U MEXIy OOBEKTaMH W3yueHUs,
CTPOUTD JIOTUUECKHE pacCyXeHus1 (MHAYKTUBHbIE, feyKTUBHBIE, 110 aHA/IOTHN),
Jle/1aTh BBIBO/IbI U 3aK/TFOUEHHS;

yMeHWe TIpUMEHSITb B TIPOI[ecce TI03HAHWS IIOHATHS (TIpeJMeTHble U
MeTaripe/iMeTHbIe), CHMBO/IMYeCcKre (3HAaKOBbIE) MO/Ie/I1, UCT0/Ib3yeMble B XUMUH,
1IpeoOpa3oBbIBaTh MIMPOKO MPUMeHsIeMble B XUMHHM MOZe/TbHbIe TIpe/iCTaB/IeHUs —
XUMUUeCKWM 3HaK (CUMBOJI 3jIeMeHTa), XUMuueckas ¢(opMmyna U ypaBHeHHe
XUMUYECKOM peaki[uy — MpHU pelleHnH yuyebHO-TI03HaBaTe/IbHbIX 3a7iau, C YUETOM
9TUX MOJIEeJIbHBIX TIPe/ICTaB/eHU BBISAB/IATL U XapaKTepHU30BaThb CYIIleCTBEHHBIE
TIPU3HAKU U3yUYaeMbIX 00beKTOB — XUMHUUECKUX BEIeCTB U XMMHUUeCKUX peakiii,
BLISIB/ISITH ~ OOIie  3aKOHOMEPHOCTH, TPUYMHHO-C/Ie[ICTBEHHbIE  CBSI3U U
TIPOTUBOPEUMS B M3yUYaeMbIX TIPOLleCcCax U SIBJIeHUSIX.

Ba3oBble HCC/1e/joBaTeIbCKUe JeiiCTBHSA:

yMeHUe WUCII0/Ib30BaTh TOCTaB/eHHbIe BOMPOCHI B KauecTBe WHCTPYMeEHTa
MO3HaHWs, a TakkKe B KadyeCTBe OCHOBBI /i1 (DOPMHUDOBAHUSI TUIIOTE3bI TI0
TIPOBEPKe TPaBU/IbHOCTU BBICKA3bIBAEMBIX CYKIEHHM;

nproOpeTeHHe OMbITa [0 TUIAHUPOBAHHWIO, OpraHW3alldd WM IIPOBEI€HHUI0
yUeHHYeCKMX SKCIIepUMEeHTOB, yMeHHe Hab/mogaTh 3a XOZOM Ipoliecca,
CaMOCTOSITe/IbHO TIPOTHO3MPOBATh €ro pe3y/ibTaT, (opMyJ/IMpoBaTh 000OIeHUs U
BLIBO/IbI TI0 pe3y/ibTaTaM ITPOBE/IEHHOIO OIbITa, UCC/IeZIOBAaHUS, COCTAB/ISATh OTUET
0 TIpoZiesIaHHOM paboTe.

Pabora c uadopmanmeii:

yMeHUe BbIOMpaTh, aHa/JW3UPOBaTh W UHTEPNPeTHPOBaTh WH(OPMAIUIO
pa3MUHbIX BUZIOB U ()OpM TIpe/iCTaB/IeHUs], TIOyuaeMyt0 U3 pa3HbIX WCTOUHUKOB
(HayyHoO-TIOMYyJIIpHasi JUTepaTypa XUMHUYECKOTO COj/lepXKaHusi, CIPABOYHbIe
rmocobusi, pecypcbl VHTepHeTa), KPUTUYECKH OLIEHWBaTh TMPOTUBOPEUMBYIO U
HeJJOCTOBEPHYH0 MH(OpPMaILUIO;



yMeHUe TIPUMeHSITb pa3/iMuHble MeTOZbl M 3allpoChl TP TOHCKe U 0TOope
vHbOpMal[ii ¥ COOTBETCTBYIOIIMX [JaHHBIX, HEOOXOAMMBIX Ji BbITIOJHEHUS
yueOHbIX Y MO3HaBaTebHbIX 3a/lay OMNpe/ie/IéHHOTO THUIIa, IpUobpeTeHre OIbiTa B
0o0/acTd  WCTOMB30BaHUS  MH(POPMAIIMOHHO-KOMMYHHKAaTUBHBIX — TEXHOJIOTHH,
oBJIaZieHWe KyJIbTYPOU aKTUBHOTO MCII0/Ib30BaHMs PA3/IMUHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOSITe/IbHO BbIOMpaTh ONTUMAaIBHYIO (hOpMY TpezcTaBieHus: MH(GOpPMaLUU U
W/UTIOCTPUPOBaTh pelllaeMble 3a/lauyd HeCJ0XKHbIMA CXeMaMH, /JuarpaMmMamu,
apyrumu hopMamu rpadyku ¥ UX KOMOHWHAIUSIMU;

yMeHWe UCTOoJb30BaTh M aHaJAM3UpOBaTh B Tporjecce yueOHOW U
WCCIeJOBaTe/IbCKOM /leATe/TbHOCTH MH(OPMAII0 O BAUSHUM MPOMBIIIIEHHOCTH,
CeJIbCKOT0 XO03siCTBA M TpaAHCIIOPTa Ha COCTOSIHWE OKpY»Karollei TPUPOIHOM
cpeJpbl.

KoMMyHHKaTHBHbIE YHHBePCa/IbHbIe YueOHbIe JeCTBHUS:

yMeHHUs 3ajJaBaTh BOIpOChl (B XoJe Auanora U (W) AUCKYCCUM) IO
cyliectBy  obcykgaemoil  Tembl, (OpPMYJMPOBaTh CBOU  TIpeJJIOXKeHUs
OTHOCUTEJTbHO BBITIOJTHEHUSI TTPe/I/IOKEHHOM 3a/1aul;

yMeHUsT  TPeACTaB/ATbL  TOJy4YeHHble  pe3y/bTaThl  I03HaBaTebHOU
JesiTe/IbHOCTU B YCTHBIX UM THUCbMEHHBIX TeKCTaxX; JejiaTh I[Ipe3eHTaluio
pe3yJIbTaTOB BBIMIOJIHEHHSI XUMUYECKOr0 SKCrieprMeHTa (/1abopaTOpHOTO OIbITa,
nabopaTopHO paboThI 10 UCC/IeJOBAHKIO CBOMCTB BeIlleCTB, yueOHOTO TIPOeKTa);

yMeHUsT y4eOHOrO COTPyAHAYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HaBaTeJIbLHOM U MCC/Ie[iOBaTeIbCKOW  JesiTeIbHOCTU TP pellleHuH
BO3HUKAKIIMX MpobseM Ha OCHOBe yuéTa OOIIMX WHTEpecoB M COIJIaCOBaHUS
no3uruk (06cy>xaeHusi, 0OMeH MHEeHUSIMH, «MO3TOBBIE IITYPMbI», KOODJUHAIUSA
COBMECTHBIX [IeWCTBUM, OIpe/ile/leHe KPUTepHEB TI0 OleHKe KauyecTBa
BBITIOJTHEHHOM paboThI U ApyTHe).

Pery/nisiTUBHBbIE YHHBepCa/IbHbIE YyueOHbIe JeCTBUSA:

yMeHHe CaMOCTOSITE/IbHO OIfpefe/siTh LieJid JesaTe/bHOCTH, [JIaHMPOBaTh,
OCYIIIeCTB/ISITh, KOHTPOMPOBAaTh W TPU HEO0OXOJUMOCTH KOPPEKTHUPOBATh CBOIO
JesiTeNTbHOCTb, BRIOMpaTh Harbosee 3 deKTHBHBIE CITOCOOLI pereHus] yueOHbIX 1
Mo3HaBaTe/IbHbIX 3aJjlay, CaMOCTOSITE/IbHO COCTaB/IsiTh WM KOPPEKTHUPOBAaTh
TIpe/IJIOKeHHbIA aNrOPUTM  JIeCTBUM TIPY  BBIMIOJIHEHWW 33JJaHUd C  yUéTOM
TI0JyueHus] HOBBIX 3HaHWU 00 M3yuaembIx 0OBEKTaX — Bell[eCTBaX W peaKlusX,
OlLIeHMBaThb COOTBETCTBHE TIOJIyUeHHOTO pe3y/bTaTa 3asiBIeHHOW Lje/ik, yMeHHe
WCT0JTb30BaTh U aHA/M3KMPOBATh KOHTEKCTHI, TIpe/jjlaraeMble B yC/IOBUU 3alaHUM.

IMMPEAMETHBIE PE3YJ/IBTATBI

B cocraBe TIpeIMETHBIX pe3y/JbTaTOB TI0O OCBOEHHIO 00SI3aTe/IbHOTO
Co/lep>KaHMs, YCTAHOBJIEHHOTO /JaHHOW deaepanbHON paboueid IpOrpamMmoi,
BbI/IE/ISIFOT: OCBOEHHble O0YyYaroIMMUCS HayuHble 3HaHWs, YMEHUsI U CIOoCOOBI



JnercTBul, crenuduueckue s TIpeAMeTHON o0macth  «XUMMs», BH/IbI
JesiTeTlbHOCTU IO  [OJYYEHHWI0O HOBOTO 3HaHWs, €ro MWHTeprpeTaLuHy,
1ipeoOpa30BaHMIO U MPUMEHEHUIO B Pa3/IMUHbIX YUeOHbIX U HOBBIX CUTYal[UsIX.

K koHIly o0yueHusi B 8 K/acce ripeiMeTHbIe pe3yibTaThl Ha 6a30BOM ypOBHE

JOJDKHBI OTpaXkaTh C(hOPMHUPOBAHHOCTH Y 00yUarOIUXCsS YMEHHI:

e PpacKpbIBaTb CMBICJI OCHOBHBIX XMMHWYECKHUX TMOHSATHUW: aTOM, MOJIEKY/a,
XMMUUECKUH 3JIEMEHT, MPOCTOe BeIeCTBO, CJIO)KHOE BeIeCcTBO, CMeCh
(ofHOpOZHAst U HEOJHOPOAHAs), Ba/IEHTHOCTb, OTHOCUTE/IbHAsE aTOMHasi U
MOJIeKyJisipHasi Macca, KOJMYeCTBO Bell[eCTBa, MOJIb, MOJsIDHasi Macca,
MaccoBasi A0/si XMMAYeCKOro 3jieMeHTa B COeIMHEeHNH, MOJISIPHBINA 00bEM,
OKCH/Jl, KUCJIOTAQ, OCHOBaHHWe, CO/b, 3/IeKTPOOTPUIaTe/bHOCTb, CTeleHb
OKHCJIeHUS, XWMUWYeCcKas peaklys, KaacCU(PUKalUsi peaklui: peakiuu
COelMHEHWs], peaklWWd pa3/ioKeHUs, peaklWdyd 3aMellleHus], peakLuu
oOMeHa, 9K30- U H/I0TepMUYeCKHe peaKlyH, TerioBoi 3(pdeKkT peakiuy,
AP0 aTOMa, 3JIEKTPOHHBIM CJIOM aToOMa, aTOMHasi OpOWTa/b, pajiuycC
aToMa, XMMHUYecKasi CBsi3b, MOJISIDHAsi M HEMOJIsIpHasi KOBaJIeHTHAsi CBSI3b,
VOHHAasi CBs3b, MOH, KaTMOH, aHWOH, pPacTBOP, MacCOBasi Ji0Jisl BellleCTBa
(DpoLeHTHasi KOHL|eHTpaLusi) B pacTBOPE;

e W/UIIOCTPHUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX TIOHATUU U
TIPUMEHSITh 3TH TIOHSITUS TIPY ONTMCAHUU BeIeCTB U UX MpeBpallieHu;

e WCMO0JIb30BaTh XUMMWYECKYH) CHUMBOJIUKY [/l COCTaBjaeHUsi (popmys
BEIleCTB U YPAaBHEHUM XMMUYECKUX PeaKLui;

e OIpe/ieNiITh BaJIEHTHOCTh aTOMOB 37IeMeHTOB B OMHApHBIX COeIWHEHUSIX,
CTelleHb ~ OKHC/IeHWs ~ 37IeMeHTOB B~ OWHApHBIX  COeAMHEHUsX,
TIPUHA/IJIe)KHOCTh BeIeCTB K OrpeJeéHHOMY K/acCy COeAUHEeHUH TI0
dbopmynaMm, BHJ XUMHYECKOW CBSi3U (KOBajieHTHass W HOHHas) B
HeOpraHu4eCcKUX COeJJMHeHUsIX;

e packpeiBatb cMbica [lepuoguueckoro 3akoHa [I. WM. MeHgeneesa:
JIEMOHCTPUPOBATh TMOHMMaHWe T[epUOANUeCKO 3aBUCUMOCTHA CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT WX MoJiokeHUs: B [lepuoanueckor cucreme,
3aKOHOB COXPaHEHUsI MacChl BeIecTB, TMOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIDHOTO y4eHUs1, 3aKOHa ABOrajjpo;

e ONUCBHIBATb W XapakTepu3oBaTh TabmuuHyo Gopmy I[leproanueckoit
CUCTEMBbI XMMHYECKUX 3JIEMEHTOB: pa3/duyaTb TIOHSITUSI «TJlaBHast
noarpyria (A-rpyrmmna)» U «mobouHas noArpynna (b-rpynmna)», Manbie U
Oosblliie TIEpUOAbI, COOTHOCHUTH 0OO0O03HAueHHs, KOTOpble WMEIOTCS B
Tabsure «[lepuoguyeckas cucTeMa XUMHYeCKMX 3memeHtoB [l. M.
MeHzenieeBa» C UMCJIOBBIMU —XapaKTePUCTUKAMU CTPOEHHsI aTOMOB



XUMHUUECKUX 3/IeMeHTOB (COCTaB U 3apsifi siApa, o0iilee UYnCIo 3/IeKTPOHOB
Y pacripejie/ieHUe UX 10 3/IeKTPOHHBIM CJIOSIM);

K/1acCU(UIMPOBaTh XUMUUYECKUe 3/IeMeHThI, HeopraHuyeckre BelllecTBa,
XUMUYecKrde peakiuy (10 YUCAY W COCTABY YYaCTBYHOIIUX B peaklUu
BelLleCTB, 10 TeryioBoMY 3(pdeKTy);

XapaKTepu30BaTh (OIHMChIBaTh) OOIMe XWMHUYeCKHe CBONCTBA Bell[eCTB
pa3MUHbIX K/IaCCOB, MOATBEP>K/Aasi OMMCaHue TIPUMepaMHu MOJIeKYISIPHbIX
ypaBHEHUM COOTBETCTBYIOIUX XUMUUECKUX peaKlvii;

TIPOrHO3UPOBATh CBOMCTBA BEI[ECTB B 3aBUCHMMOCTH OT MX KaueCTBEHHOTO
COCTaBa, BO3MOKHOCTU TIPOTeKaHWs XUMHUUECKHUX T[peBpallleHui B
pa3MYHbIX YCIOBUSIX;

BBIUUC/IATb OTHOCUTE/IbHYI0 MOJIEKY/IIPHYIO UM MOJISIPHYHO ~ MaccChl
BeII|eCTB, MAaCCOBYIO [IOJIF0 XMMHUECKOTO 3jieMeHTa 10 ¢opmysie
coeMHEHMs], MaCCOBYIO /IO/TIO Bell[eCTBa B PAaCTBOPe, TIPOBO/AUTH PACUEThI
110 YpaBHEHHIO XUMUUECKOW peakivy;

TIPUMEHSITh OCHOBHBIE Ofepaljiy MbIC/IUTE/IbHON JiesiTe/TlbHOCTA — aHaJIu3
1 CUHTe3, CpaBHeHHe, 0000IIeHMe, CHCTeMAaTHU3al[{io, KIaCCU(HKAIUIO,
BbIsIBJIeHWEe TIPUUMHHO-CJIeICTBEHHbIX CBsI3el — [Jisi U3y4yeHWs] CBOWCTB
BEI[eCTB U XHMUUECKUX peaklUi, eCcTeCTBeHHO-Hay4yHble MeTO/bl
1o3HaHUS — Hab/roZieHre, W3MepeHHe, MOJeTUPOBaHUe, YKCIIePUMEHT
(peanbHBIY U MBIC/IEHHBIN );

C/lefoBaTh ~ MpaBWiaM  TI0/Ib30BaHHSI ~ XUMUYeCKOW  TOCy[oM |
nabopaTopHbIM 000py/IOBaHHMEM, a TakKKe TMpaBWwiaM oOpailleHus C
Bell[eCTBAaMU B COOTBETCTBUM C UWHCTPYKIUSIMA TI0 BBITIOJHEHUIO
nabopaTopHbIX XWUMHWUECKHWX OITBITOB TIO TIOJNyUeHWI0 W COOMpaHHIo
ra3oo0pasHbIX BellecTB (BOJOpPOAA U KHC/IOPO/a), TPUTOTOBJIEHHIO
pPacTBOPOB C OMpe/ie/IeHHOW MacCOBOM /i0Jied paCTBOPEHHOIO BeIleCTBa,
MJIaHUpOBaTb U TMPOBOAUTH  XUMHUUECKHe  JKCIIepUMEHThI  TI0
PAcCII03HAaBaHHIO PACTBOPOB IIle/I0Uel U KUCJIOT C TIOMOIIBI0 UHIUKaTOPOB
(makmyc, deHosdTanerH, METUIOPaHX U JpyTHe).

K koHI1ly o0yueHusi B 9 K/1acce ripeiMeTHbIe pe3y/ibTaThl Ha 6a30BOM ypOBHe
JIO/DKHBI OTPa)kaTh CPOPMHUPOBAHHOCTh Y 00YUarOIIMXCsl yMeHHH:

pacKpbiBaThb CMBICT OCHOBHBIX XUMWYECKUX TOHATUNW: XUMHUUYECKUN
3JIeMeHT, aTOM, MOJeKy/a, WOH, KaTHUOH, aHWOH, IPOCTOe BeIeCcTBO,
C/IO’)KHOEe BeIleCTBO, BaJIeHTHOCTb, 3J/IeKTPOOTPUIaTe/bHOCTb, CTeleHb
OKHCJIeHUS], XMMUYeCKasi peakl[vsi, XUMUUecKasi CBsi3b, TEIJIOBOM 3(PGheKT
peakiuv, MOJb, MOJIApDHBIM  00BEM,  pacTBOpP,  ITEKTPOJIUTHI,
HEe3/IeKTPOJIUThI, 3JIEKTPOJIUTAYECKAs [UCCOLMALUs, peakUUd HOHHOIO
oOMeHa, Karaiu3aTop, XHMWUUYeCKOe paBHOBecuHe, oOpaTUMble U



HeoOpaTUMble peaki[iH, OKHC/IMTeTbHO-BOCCTAHOBUTE/IbHBIE DeaKIuH,
OKWCJIUTe/Ib,  BOCCTAHOBUTE/b,  OKHCJI€HWe W  BOCCTAHOBJIEHHE,
a/uioTponusi, am(GOTepHOCTh, XMMUUeCKasi CBS3b (KOBa/ieHTHasi, WOHHas,
MeTa/ulhuecKasi), KpUCTa//IM4yecKasi pelléTka, KOppO3Ws MeTasljloB,
CI/IaBbl, CKOPOCTb XUMHWYECKOW peakLuu, TpeesbHO [OIMyCTAMast
koHueHTpauus [1IK Bemjectsa;

WUTKOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX TIOHATUU U
TIPUMEHSITh 3TH TIOHSITHS MPY ONKMCAHUM BeLeCTB U UX MpeBpallleHUl;
WCIO0/Ib30BaTh XUMUYECKYI0 CUMBOJIUKY [Jii COCTaBjieHHss (opMy
BEILeCTB U YPAaBHEHUM XMMHUYECKUX PeaKLui;

omnpe/ie/iATh BaJIEHTHOCTb U CTeNeHb OKUC/IeHUSI XUMUUECKUX 37IeMEHTOB B
COeJMHEHHAX pa3/IMYHOr0 COCTaBa, MPUHAJJIEKHOCTb BeIeCTB K
orpeJeéHHOMY KJ/acCy coeJuHeHWM Mo ¢opMmysaMm, BUJ XHMUUECKOU
CBs3M (KOBaJleHTHasi, HWOHHasl, MeTa/uyldueckas) B HeOpraHWuecKux
COeJMHEHHUAX, 3aps/i MOHA N0 XMMUYEeCKou (popmyisie, XapakTep Cpefibl B
BO/JJHbIX PAaCTBOPAaX HEOPraHWYECKUX COeIMHEHWH, TUIl KPUCTa/UTUUueCKOn
PEIIETKY KOHKPeTHOTO BEIeCTBa;

packpbiBaTh CMmbIC/ [lepuoguueckoro 3akoHa [l. W. MeHgeneeBa u
JIeMOHCTPHUPOBaTh €ro IOHMMaHWe: OIKChbIBaTh W XapaKTepHU30BaTh
TabmuHyto ¢opmy Ileproguueckoil CUCTEMbI XUMUUYECKHX 3/IEMEHTOB:
pa3nuuaTh IIOHATHSI «T7aBHasi moArpymma (A-Trpymmia)» U «o0ouYHast
noarpynna (b-rpynma)», Manbie U Oosibliiie TepUO/bl, COOTHOCHTH
o003HaueHusi, KOTOpble WMEITCS B TepUOJUYecKOoM Tabnuie, C
UYMC/IOBBIMM ~ XapAaKTePUCTUKaMW  CTPOEHUS  aTOMOB  XWUMHWYECKHUX
3jieMeHTOB (COCTaB U 3apsj siApa, o0Illee UYHC/IO 3/IEKTPOHOB U
pacripefiejieHe UWX TI0 37eKTPOHHBIM CJI0sSIM), OOBSCHATH 0OIHe
3aKOHOMEPHOCTU B M3MEHEHWU CBOMCTB 3/1IEMEHTOB U WX COeJUHEHUU B
rpejiesiax MaJiblX MEPUO/IOB U IJIaBHBIX MOJATPYMN C YYETOM CTPOEHUST UX
aTOMOB;

K/IaCCU(ULIMPOBaTh XMMUUECKUe 3/IeMeHTbl, HeopraHu4yeckre BellecTBa,
XMMUUeCcKre peakiuu (M0 4YMC/ly M COCTaBy y4YacCTBYIOLIMX B peakiuu
BeILleCTB, MO TeryIoBOMY 3((eKTy, M0 M3MEHEHUIO CTereHel OKUCIeHUSs
XUMUUECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMMCHIBAaTh) 00IMe U creluduueckre XUMUUYECKHe
CBOMCTBA MPOCTBIX M CJIOKHBIX BeIeCTB, IOATBep)KJasi OIKMCaHUe
rpuMepaMU MOJIEKY/ISIDHBIX U MOHHBIX YPaBHEHHWW COOTBETCTBYHOLLIUX
XAMMWYECKUX peaKIui;

COCTaBJISAITb YPaBHEHUS 3/J€KTPOJIMTUYECKOW [UCCOLMALMM  KUCJIOT,
1[eJI0Ye U COJiei, MOJTHbIe U COKPALLEHHbIe YDABHEHUST peakLiiii MOHHOTO



oOMeHa, ypaBHeHUs peaki[uii, IMOATBEPXKAAIIIHUX CYIleCTBOBaHHE
reHeTHUYeCKOU CBSI3U MeXK/y Bell[eCTBaMH Pa3/IMUHbIX K/1aCCOB;
PaCKpbIBaTh  CYIIHOCTb OKUC/UTETbHO-BOCCTAHOBUTEIBHBIX — PeaKLni
TOCPe/ICTBOM COCTaBJ/IeHUS 3JIEKTPOHHOTO OasiaHca 3TUX peakLuii;
TIPOrHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOEHUs,
BO3MOXXHOCTM TIPOTEKaHUS XUMHUECKUX TIpeBpalljeHHil B pa3/MuHbIX
YC/IOBUSIX;

BBIUMC/IATE OTHOCUTETIbHYIO MOJIEKY/ISIDHYI0O U MOJISIPHYIO ~ MacChl
BeII|eCTB, MAaCCOBYIO [IOJIF0 XMMHUECKOTO 3jieMeHTa 110 ¢opmyie
coeMHEHMsI, MaCCOBYIO /IO/TIO Bell[eCTBa B PAaCTBOPe, TIPOBOAUTL PAaCUEThI
TI0 ypaBHEHUIO XMMUUEeCKOW peakivy;

cobsmofaTh  TpaBWIa  T0/Ib30BaHUS ~ XUMHYECKOW  TOCyJod |
nabopaTopHbIM 000py/I0BaHMEM, a TakKe IIpaBW/a OOpaljeHust C
BelleCTBAMU B COOTBETCTBUM C WHCTPYKLUSMU TI0 BBITIOJIHEHUIO
7abopaTOPHbIX XWMHUYECKUX OIBITOB TI0 TIOMYYEeHHI0 W COOMpaHUI0
ra3o00pa3HbIX BelllecTB (aMMHaKa U YIJIeKUCIOTO ra3a);

MIPOBOAIUTh  PEaKI[uH, IIOATBep)KJalollie  KauyeCTBeHHbI  COCTaB
Pa3/IMYHBIX BeIeCTB: Paclio3HaBaTh OMbBITHBIM MyTEM XJIOPUA-, OpOMU-,
uoauj-, KapboHat-, docdar-, cunMkaT-, Cyabdar-, TUAPOKCU-UOHBDI,
KaTUOHbI aMMOHMSI M WOHBI M3yUYeHHbIX MeTajlJioB, MMPUCYTCTBYIOIINE B
BO/IHBIX PaCTBOpPaxX HEOPTaHUUECKUX BelleCTB;

TIPUMEHSITb OCHOBHbIE OTlepal[ii MBICUTE/bHOU [1esTe/TlbHOCTH — aHaju3
W CUHTe3, cpaBHeHWe, 0000ileHWe, CHUCTeMaTH3allUl0, BbIsB/IEHHE
TIPUYMHHO-C/Ie/ICTBEHHBIX CBsi3ell — [/l MU3yueHWsl CBOMCTB BeIIeCTB U
XUMHUECKUX peakIWi, eCcTeCTBeHHO-HayuHble MeTOAbl TIO3HaHUS —
Hab/to/leHre, U3MepeHre, MOJe/TMpOBaHue, KCriepuMeHT (peasbHbIA U
MBbICJ/IEHHBIM).



TEMATNYECKOE IVNTAHUPOBAHUE

8 K/TACC
KonunyecTrBo yacos
No HaumeHoBaHue pa3jeioB 1 OnexkTpoHHbIe (1{udpoBbIie)
KoHTpo/ibHBIE IIpakTHuecKkue
n/n TeM NPOorpaMmabl Bcero o0pa3oBaTe/IbHbIE PeCypPChI
padoThI padoThI
Pa3zpen 1. IlepBoHavaibHbIe XUMHUECKHE TIOHATUSA
Xumus — BakHast 00/1aCTh

11 €CTeCTBO3HaHUS U 5 ’ bubmmoreka LIOK

) MPaKTHUYeCKOH JIesiTeJIbHOCTH https://m.edsoo.ru/7f41837c

yesioBeKa

12 BerjectBa 1 xummnueckue 15 1 bubmmoreka LIOK

' peakuun https://m.edsoo.ru/7f41837¢

Wtoro no pa3peny 20

Pa3pen 2. BaxkHelilue npeCTaBUTe/Td HEOPraHUYECKHUX BelleCTB
51 Bosgyx. Kucnopog. Ilonsatue 6 bubmmoreka IIOK

' 006 okcugax https://m.edsoo.ru/7f41837¢c
59 Bogopoa.Ilonsitue o kuciorax 3 1 bubmmoreka IIOK

) U COJISX https://m.edsoo.ru/7f41837¢c
53 Boga. PactBopsl. IToHsiTHE 00 5 1 1 bubmmoreka LIOK

' OCHOBaHUsIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJ/TaCChI 1 1 1 bubmmoreka LIOK

) HEeOpraHUYeCKUX COeUHEeHUN https://m.edsoo.ru/7f41837c

Wtoro no pa3peny 30

Paspgen 3. Ilepuoanueckuii 3akoH u Ilepuoguueckasi cucreMa xumuueckux 3eMmeHToB /[l. V1. MenjeneeBa. CTpoeHue aToMOB.
Xumnueckas cBfi3b. OKHC/IUTE/TbHO-BOCCTAHOBUTE/IbHbIE PeaKIiu




[TeproanuecKuii 3aK0H 1

31 [Tepuioguueckas cuctema 7 bubmioreka LJOK
' XAMUUYEeCKHX 3yemeHToB 1. U. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHre aTomMa
XuMunuyeckast CBSI3b.
3.2 OKUC/IUTEIEHO- 8 Bubmorexa [IOK
) https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHbIE peaKLUU
bubmuoreka IIOK
Wroro no paspieny 15 https://m.edsoo.ru/7f41837c
Pe3epBHOe BpeMs 3 Bu6morexa HOK
P p https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




9 K/IACC

KosmuecTBO uacoB J/IeKTPOHHBbIE
HaumMeHoBaHMe pa3/e/ioB U TeM (udposBbie)
Ne n/mm KoHTpo/1bHBI IIpakTHyeckue
NporpamMMsbI Bcero oOpa3oBare/IbHBIE
e paboTbI paboTsI
pecypchbl
Pa3pgen 1. BemecTBo U XUMHYeCKHe peaKkI{U1
11 [ToBTOpEHUe U yriaybsieHre 3HaHUM 5 1 Bbubmmoreka LIOK
) OCHOBHBIX pasfiesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTU XUMUUECKUX 4 Bubmioreka IJOK
) peaxiuii https://m.edsoo.ru/7f41a636
13 OJIEKTPOJIMTAYeCKast JUCCOLUALS. 3 1 1 bubnmoreka IIOK
) XUMHUeCKre peaklii B pacTBOpax https://m.edsoo.ru/7f41a636
Wtoro no pa3peny 17
Pa3pen 2. HemeTasl/ibl U UX COeJUHEHUS
51 OO0111as1 XapaKTepUCTUKA XUMHUYEeCKUX 4 1 bubnmoreka IIOK
) sneMeHTOB VIIA-rpymrel. ['anoreHsl https://m.edsoo.ru/7f41a636
OO0111as1 XapaKTepUCTUKA XUMHUYEeCKUX
2.2 snemeHTOB VIA-rpymmsbl. Cepa U eé 6 Bubmiorexa [JOK
) Py - =P https://m.edsoo.ru/7f41a636
Coe/IMHeHUs!
OO0111ast XapaKTepUCTHKA XUMHUECKUX
2.3 371ieMeHTOB V A-rpymibl. A30T, Gpocdop U ux 7 1 bubmorexa OK
) Py ' ’ P https://m.edsoo.ru/7f41a636
CcoeIMHeHUs
OO0111ast XapaKTepUCTUKA XUMUUECKHX
24 anemMeHTOB [V A-rpynmsl. Yriepog v 8 1 2 Bubmaorexa [IOK
' o Py ' poa https://m.edsoo.ru/7f41a636
KPEMHHWH U UX COeJMHeHUs




Wroro nio pasgeny

25

Pa3pgen 3. MeTa/niibl U X COeJUHEHUS

3.1 OO11e cBOMCTBA META/IOB 4 Bubmmorexa T[OK
https://m.edsoo.ru/7f41a636
3.2 BakHelillvie MeTasl/ibl ¥ UX COUHEHUS 16 Bubmmorexa T[OK
https://m.edsoo.ru/7f41a636
Wtoro no pasgeny 20
Pa3zpen 4. Xumus 1 oOKpy)Kawmias cpeja
4.1 BeiriectBa 1 MaTepuasbl B KU3HU YeslOBeKa 3 Bubmaorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wtoro no pa3peny 3
PesepBHOe Bpemsi 3 Bubmmorexa [OK
P P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




ITIOYPOYHOE IVIAHNPOBAHUE

8 K/TACC
KoimuyecTBO yacoB JJ/IeKTPOHHBIE
Hara
Ne uudpoBbIe
Tema ypoka KonTponbHble | IlpakTHyeckue | H3yUe€HH
n/n Bcero oOpa3oBaTe/IbHbIE
padoThI paboTsI !
pecypchbl

1 IIpeamet xumun. Poib XUMUU B )KU3HU 1 bubmoteka LIOK
yesioBeka. Tesa U BeljecTsa https://m.edsoo.ru/ff0d210c

2 IToHaTHe 0 MeTOaX [MO3HAHUS B XUMUU 1 Bubmiorexa [JOK

A https://m.edsoo.ru/ff0d227e
[MpakTrueckas pabota Ne 1 «ITpaBuia

3 paboThI B 1ab0paToOpru U MPUEMBI 1 bubmmoreka IIOK
obpaiijeHusi ¢ 7abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
obopy1oBaHHEM»

4 YucTsie BeljecTBa U cMecu. Crioco6bl 1 bubmoteka LIOK
pasjeneHusi cMecei https://m.edsoo.ru/ff0d26ca
[MpakTueckas pabota Ne 2

5 «Pa3genenuie cmeceil (Ha pumepe 1 bubmorexa OK

2 . P P https://m.edsoo.ru/ff0d28c8
OUMCTKHU NIOBAPEHHOW COJIN)»
bubmoreka LIOK
A 1

6 TOMBLH MOTIEKY IRt https://m.edsoo.ru/ff0d2a6c

7 XHUMUUeCKUe 3/1eMeHThI. 3HaKU 1 bubmoteka LIOK
(CMMBOJIBI) XUMUUECKUX 3/1IEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocTble U C/10KHBIE BelllecTBa 1 Bubmiorexa [JOK

P m https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKY/ISIDHOE yYeHue 1 Bubmiorexa [JOK

YIp y https://m.edsoo.ru/ff0d2d50




3aKOH IIOCTOSIHCTBA COCTaBa BeIlecCTB.

bubmoreka LJOK

10 Xumunyueckas (popMmyna. BasreHTHOCTb
bopmy https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHWUECKUX 3/IEMEHTOB
1 OTtHoCuTe/IbHAs aTOMHas Macca. bubmoreka LIOK
OTHOCUTe/IbHAs MOJIeKy/IsIpHas Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 0151 XUMUYEeCKOro bubmmoreka IIOK
3JieMeHTa B COeJUHEHUN https://m.edsoo.ru/ff0d350c
13 KomnuectBo Berjectsa. MoJib. Bbubuoreka [JOK
MonsipHas Mmacca https://m.edsoo.ru/ff0d5230
14 ®ur3rUeCcKre U XUMUYeCKHe SIBJIeHUS. Bbubmuoreka [JOK
XUumuryeckas: peakLus https://m.edsoo.ru/ff0d37fa
15 IIpy3Haku 1 yc/i0BUs NpoOTeKaHUs bubnuoreka IIOK
XUMHYECKUX peaklui https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHeHHs MacCChl BellleCTB. bubnuoreka IIOK
XuMHUUeCKre ypaBHeHUs https://m.edsoo.ru/ff0d3b88
BbiuncieHust KonMuecTBa, MacChl
17 Bell[eCTBa [0 YpaBHeHUSAM XUMUYECKUX Bubmorexa [JOK
Ul Ny yp https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukanys XuMruueckux peakLyim
ukaty pearti bubmoreka IIOK
18 (coenvHeHus1, pa3ioXKeHUs,
https://m.edsoo.ru/ff0d3f34
3amelreHusi, 0OMeHa)
M. B. JIOMOHOCOB — yUéHBbIU-
19 sHIMK/IoTIeAucT. Obo0IIeHNe U Bubmaorexa IOK
H AHCT. o https://m.edsoo.ru/ff0d40c4
CcUCTeMaTH3aLus 3HaHU!
20 KontponbHas pabora Nel 1o Teme bubnuoreka IIOK
«BeliecTBa ¥ XMMHUYeCKHe pPeakLuu» https://m.edsoo.ru/ff0d4290
21 Bo3gyx — cmech rasos. CocraB bubnuoreka IIOK

Bo3ayxa. Kuciopon — snemeHT u

https://m.edsoo.ru/ff0d448e




rnpocToe BelectBo. O30H

dusnUeckye U XMMHUUYecKre CBOMCTBA

bubnmoreka IIOK

22
KHCII0POAQ (PCAKLMH OKHCIIeHHS, https://m.edsoo.ru/ff0d4614
ropenue). [ToHsiTHe 06 OKCHaxX
Crioco0bI rostyueHust KUCI0PO/ia B
23 nabopaTopuy U MPOMBIITIEHHOCTH bubmotexa OK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumeneHue Kucaopoja
TernoBoii 3¢ ekt XuMuUecKou
24 peakLuu, TIOHATHE O bubmoteka LIOK
TEePMOXUMUYECKOM ypaBHEHUHU, 9K30- U https://m.edsoo.ru/ff0d4790
HJ0TEPMUYECKUX PeaKLUsIxX
TonmBo (He(Thb, yroab U MeTaH).
25 3ar HBHG}EI/qu];OB yxa CTIOCOOBI Zro Bubmmoreka LIOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
rpe0TBpaLeHust
[TpakTrueckast pabota Ne 3 110 Teme
26 «[Tomyuenre u cobrupaHue KUC/I0po/a bubmmorexa IOK
y - p POAa, https://m.edsoo.ru/ff0d4ae2
V3yuyeHue ero CBOMCTB»
97 Bopgopon — anmeMeHT 1 pocToe bubnuoreka IIOK
BelecTBO. HaxosxeHue B TIpupoje https://m.edsoo.ru/ff0d4dd0
78 dusnueckre U XUMUUECKHe CBOMCTBA bubmoteka LIOK
Bogopoza. [IprumeHeHre Bogopoja https://m.edsoo.ru/ff0d4dd0
29 IToHATHE O KHC/IOTAX U COJIAX Bubmaorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 Crioco6bI ToJTyueHust BOIOpO/ia B bubmmoreka IIOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IMTpakTueckast pabota Ne 4 1o Teme
bubmmoreka IIOK
31 «[TonmyueHre u cobupaHue BoJOPo/a,

H3yueHue ero CBOMCTB»

https://m.edsoo.ru/ff0d4f42




32 MonsipHbiii 00bEM Ta30B. 3aKOH bubnmoreka IIOK
ABorazpo https://m.edsoo.ru/ff0d542e
Bbruncienus 06b6Ma, KOMUeCcTBa

33 Bell[eCTBa rasa I10 ero u3BeCTHOM Bubmiorexa [JOK

. . y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIeCTBA WK 00bEMY
Bbruncsienust 06b6MOB Ta30B 110

34 aBHEHUIO Peakl[Mi Ha OCHOBe 3aKOHa bubmorexa OK
P .. peartt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH ra30B

35 dusnueckre U XMMHAYeCKHe CBOWCTBA bubmoteka LIOK
BO/IbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHu#. [ToHsTHE 00 bubmioreka LJOK
WHAUKATOPax https://m.edsoo.ru/ff0d59e2
Bopga kak pactsopuresns. HacblijeHHbIe

37 v H'EelHaCbI pEHHbIE aCTBOPBI MH;CCOBE:IH Bubmiorexa [JOK

o P PPI- https://m.edsoo.ru/ff0d5b40
[l0J1s BellleCTBa B pacTBOpe
[MTpakTrueckast pabota Ne 5 1o Teme

n «[IpuroToBsieHre paCTBOPOB C bubmoreka IIOK
orpeJenéHHON MacCOBOM joJiel https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BelecTBa»

39 KontponbHast paborta Ne2 1o Teme bubmoteka LIOK
«Kwucnopoza. Bogopoa. Bona» https://m.edsoo.ru/ff0d6342

40 Oxkcufpl: cocTaB, KaccuduKarus, bubmoreka IIOK
HOMeHK/IaTypa https://m.edsoo.ru/ff0d664e
[TonyuyeHue 1 XUMHUUeCKHE CBOMCTBA

bubmoreka LIOK
41 KUC/IOTHBIX, OCHOBHBIX U aM()OTEPHBIX
https://m.edsoo.ru/ff0d664e
OKCH/IOB
4 OcHoBaHus: COCTaB, KiaccuurKalys, bubnuoreka IIOK

HOMEHK/1aTypa

https://m.edsoo.ru/ff0d67ca




[TonyuyeHre U XMMHUUYeCKHe CBOMCTBa

bubnmoreka IIOK

43
OCHOBaHM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTaB, knaccudukaiys, bubnuoreka IIOK
HOMeHK/IaTypa https://m.edsoo.ru/ff0dfee2
45 [TosnyueHye 1 XMMUYeCKUe CBOKCTBa Bubmioreka IJOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Cosu (cpegHue): HOMeHK/IaTypa,
46 CHOCOéLII) n'[im LI)G‘HI/IH XI/IMI/IqZEKI/Ie Bubmorexa [OK
N y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTrueckast pabota Ne 6. Perierne
47 9KCIIepUMeHTAa/IbHbIX 33/jay 10 Teme bubmioreka LJOK
«OCHOBHBIE K/1aCChl HEOPTaHUUECKUX https://m.edsoo.ru/00adSb7c
CcoeIMHEeHU»
48 I'eneTnueckas CBA3b MeX/Y Kiaccamu bubmoteka LIOK
HeopraHuYeCcKux CoeMHeHUI https://m.edsoo.ru/00ad9a50
bubnuoreka IIOK
49 O600111eHME U CUCTeMaTH3alUsl 3HaHUM
FHEHHE M CHCTEMATIIATIA SHAHHH https://m.edsoo.ru/00ad9cb2
KonTponbHas pabota Ne3 110 Teme
50 "OCHOBHBIE KJ/IaCChl HEOPraHUYeCKUx Bubmmorexa IOK
on P https://m.edsoo.ru/00ad9ela
CcoeJMHEeHUNU
[TepBble MOMBITKU KIaCCU(PUKALIUU
51 XMMHUYeCKUX 371eMeHTOoB. [ToHaTue o Bubmorexa [OK
) https://m.edsoo.ru/00ad9ffa
rpyInax CXOAHbIX 37IeMeHTOB
[Teproanueckuii 3aKOH 1
52 [Teproanueckasi cucTeMa XUMUUeCKUX Bubmorexa [JOK
proA https://m.edsoo.ru/00ada52c
snemeHToB /. 1. MeHpeneeBa
bubmoreka LIOK
53 ITeproppl, rpymnIibl, MOATPYIIIbLL 1

https://m.edsoo.ru/00ada52c




Ctpoenure atoMoB. COCTaB aTOMHBIX

bubnmoreka IIOK

54
sanep. V30Torbl https://m.edsoo.ru/00ada342
CTpoeHue 3/1IeKTPOHHBIX 000/10UeK
55 aToMOB 371eMeHTOB [lepuoyueckoi Bubmiorexa [JOK
PHOA https://m.edsoo.ru/00ada6bc
cucremsl [I. 1. MenzeneeBa
XapakTepucThKa XMMUUeCKOro
56 3/71IeMeHTa I10 ero I0JIOKeHUIO B bubmoteka LIOK
[Teproguueckon cucreme /1. . https://m.edsoo.ru/00ada824
MeHnpesneeBa
3Hauenue [leprogrueckoro 3akoHa JJist
57 pasBUTUA HAYKU U npakTuKU. [. W. bubmoteka LIOK
MeHjeneeB — yuéHbIM, Nieiaror U https://m.edsoo.ru/00ada96e
rpakJAaHUH
58 OJIeKTPOOTPULIaTe/IbHOCTh aTOMOB Bubmioreka IJOK
XUMUYECKUX I/IeMEHTOB https://m.edsoo.ru/00adaab8
bubmoreka LIOK
59 MounHag xumuueckas CBsi3b nommorexa L
https://m.edsoo.ru/00adac34
60 KoBaneHTHas nosisgpHast XuMuueckas bubnuoreka LIOK
CBfI3b https://m.edsoo.ru/00adaab8
61 KoBasnieHTHast HeroJisipHasi XUMU4YeCcKas bubnuoreka LIOK
CBfI3b https://m.edsoo.ru/00adaab9
bubmoTeka LIOK
62 CrereHb OKUC/IEHHUS
https://m.edsoo.ru/00adae28
63 OKUC/IUTeIbHO-BOCCTAHOBUTE/IEHBIE bubmoteka LIOK
peakLu https://m.edsoo.ru/00adb076
64 OkucuTenu ¥ BOCCTaHOBUTE/IU Bubmiorexa [JOK
https://m.edsoo.ru/00adb076
65 KonTponbHas pabota Ne4 110 Teme bubmoreka LJOK




«CTtpoenue aToma. XuMHUUYeCKasi CBSI3b»

https://m.edsoo.ru/00adb486

66 Pe3epBHbIi ypok. O600IIeHE 1 1 bubmoreka IIOK
cUCTeMaTH3aLUs 3HaHUU https://m.edsoo.ru/00adb33c
67 PesepBHbIit ypok. Obo61mIeHve 1 1 bubmoteka LIOK
CcrCTeMaTH3al[1sl 3HaHUM https://m.edsoo.ru/00ad9cb2
68 Pe3epBHbiii ypok. O6001IeHHE U 1 bubnuoreka LIOK
CHCTeMaTH3alLysl 3HaHUN https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




9 K/IACC

KosinuecTBo uacoB J/IeKTPOHHbIE
Hara

No uudpoBbie

Tema ypoka KonTponbHble | IIpakTHuyeckue | H3yUe€HH
n/n Bcero oOpa3oBarTe/IbHbIE

padoThI paboTsI !
pecypchbl

[Tepriognueckrii 3aKOH.

1 [Teproguueckas cucrema 1 bubnuoreka IIOK
XAMUYEeCKUX 3yemeHToB . U. https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMepHOCTH B U3MeHeHN!

2 CBOMCTB XMMHUYECKHX 3JIEMEHTOB 1 bubmiorexa OK

. https://m.edsoo.ru/00adb6b6
TepBbIX TPEX MEepHUOZIOB

3 Knaccudukaiysi 1 HOMeHK/IaTypa 1 bubmoreka IIOK
HeopraHuvyecKrX BellecTB https://m.edsoo.ru/00adb7e2

4 Buzbl XMrUueCcKou CBSI3U U TUTTbI 1 bubnuoreka LIOK
KPUCTA/VIMYECKUX PeLIéTOK https://m.edsoo.ru/00adbac6
KonTtposbHas pabota Nel 110 Teme

5 «[ToBTOpEHMe U yriybieHre 3HaHUN 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kiacca»

6 Knaccudukarys XuMuueckux 1 bubmoteka LIOK
peaxiyii 1o pa3IMYHbIM MPHU3HaKaM https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTH XUMUUECKOMN

7 eakuu. [ToHgTHE O TOMOT€HHBIX U 1 bubmotexa IOK
PEAKLHH. https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakLysxX

8 [ToHsiTME O XMMHUUYECKOM PaBHOBECHH. 1 bubmoteka LIOK

@DaKTOpkI, BAUSIOLIME Ha CKOPOCTh
XUMHUECKOM peakLMU U TI0JI0’KeHUe

https://m.edsoo.ru/00adc28c




XUMHNYECKOI'O pdBHOBeCHUA

OKuC/IUTeTbHO-BOCCTaHOBUTEILHBIE

bubmoreka IIOK

9
peakLuu https://m.edsoo.ru/00adcade
Teopust 3/1eKTPOIMTUUECKON
10 rccorani. CUIbHBIE U cy1abble Bubmaorexa OK
A Hatum. https://m.edsoo.ru/00adcd68
3/1eKTPO/IUTHI
11 HMouHbIe ypaBHeHUd peakLui Eubmiorexa LIOK
yp peaxn https://m.edsoo.ru/00add448
XUMHueckre CBOMCTBA KHUC/IOT U
12 OCHOBAHUM B CBeTe IIpeACTaB/IeHNN Bubmaorexa OK
pU/Z[ https://m.edsoo.ru/00add5d8
00 3/1eKTPOJTUTHUECKON JAMCCOLUAIM
XUMHUecKue CBOMCTBA Cosiell B CBeTe
13 TpeacTaB/IeHu 00 Brbmaorexa LIOK
PeA . https://m.edsoo.ru/00add8b2
3/1eKTPOJIMTUYECKOM AUCCOLMALIAN
14 ITouatue o ruapoUse coyei Brbmaorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06006111eHre ¥ CCTeMaTH3aLUs Bbubmoteka [JOK
3HaHUI https://m.edsoo.ru/00addd12
[MpakTueckas pabota Ne 1.
bubmoteka [IOK
16 «PellieHre 3KCNIePUMEHTATbHBIX
https://m.edsoo.ru/00addbfa
3agau»
KonTposbHas pabota Ne2 110 Teme
17 «DJIEKTPOJIUTUUECKas: IUCCOLIAALUA Bubmorexa [JOK
p A Hats. https://m.edsoo.ru/00addecO
XUMUYeCKUe peakiiuv B paCTBOpax»
OO0111as1 XapaKTepPUCTHKA raJioreHOB.
18 XUMHUUYeCKHWe CBOMCTBA Ha TIpUMepe bubmiorexa LIOK
p p https://m.edsoo.ru/00addfe?
XJ10pa
19 Xnoposogopog. ConsiHasg KACJIOTa, bubnuoreka IIOK




XUMHUUEeCKHe CBOMCTBA, MOTy4yeHue,
TpUMeHeHre

https://m.edsoo.ru/00ade104

[MpakTuyeckast pabora Ne 2 1o Teme

bubmmoreka IIOK

20 ITonyueHue coSTHON KUC/IOTHI,
« y . . https://m.edsoo.ru/00ade348
v3y4yeHue eé CBOWCTB»
Bbruncienust o ypaBHeHUsIM
21 XUMHUYECKUX peaklyi, ecii OJuH U3 bubmorexa OK
DeAHH, A https://m.edsoo.ru/00ade488
peareHTOB /laH B U30bITKe
99 OO0111ast XapaKTepUCTHKA 3/IEMEHTOB bubmoteka LIOK
VIA-rpymrsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOUbUKALIUN CePHI.
73 Haxosx/1eHre cepbl U eé coeIMHEeHUM Bbubmmoreka [JOK
B IIpUpo/ie. XUMHYeCKHe CBOMCTBA https://m.edsoo.ru/00ade64a
cepsbl
24 CepoBoziopoji, CTpOeHue, bubnuoreka LIOK
(ur3nueckre U XMMUYeCcKre CBOMCTBa https://m.edsoo.ru/00ade802
Okcugp! cepbl. CepHasi KUC/IOTa,
25 (bu3myeckre ¥ XUMUUeCcKre CBOMCTBA bubmorexa [JOK
’ https://m.edsoo.ru/00adea28
TpUMeHeHre
XyMUUeCKUe peakiuu, jiexkallue B
OCHOBe TPOMBIIIEHHOT0 Cr1ocoba
%6 TOTyueHusl CePHOU KUC/IOTHI. bubmmoreka IIOK
XHWMHUeCKoe 3arpsisHeHue https://m.edsoo.ru/00adec8a
OKpY>Katolllel cpefibl CoeIMHEeHUSIMU
cepbl
97 BbiuriciieHre MacCcoOBOM /1011 BbIXO/a bubmoreka IIOK
MIPOAYyKTa peakLvu https://m.edsoo.ru/00adec8a
28 OO0r11ast xapaKTepUCTHKA 37IEMEHTOB bubmoteka LIOK




VA-rpynnsbl. A30T, paclipocTpaHeHue
B MpUpo/ie, hu3nuecKre u
XUMHYeCKre CBOMCTBa

https://m.edsoo.ru/00adeea6

AmMmMak, ero ¢pusnueckre u

bubnuoreka IIOK

29 XUMHUeCKHe CBOMCTBA, MOydeHre 1
y https://m.edsoo.ru/00adf004
TpUMeHeHue
[TpakTnueckast pabota Ne 3 110 Teme
30 «ITonyueHvie ammuraka, u3yuyeHue ero Bubmorexa [OK
. y » 13y https://m.edsoo.ru/00adf180
CBOUCTB»

31 A30THasi KUC/OTa, eé usnueckue u Bbubmmoreka [JOK
XUMHYECKHe CBOKMCTBA https://m.edsoo.ru/00adf306
Vcrnosib30BaHre HUTPATOB U COJiei
aMMOHUSI B KaueCTBe MUHepaTbHbIX

32 obpeHuil. XumMuueckoe bubmorexa OK
yAoop ' . https://m.edsoo.ru/00adf518
3arpsi3HeHre OKpY’Karolleil cpefibl
COeJMHeHUsIMU a30Ta
®Docpop. Okeug pocgopa (V) u

33 (bocc%)o pHaH KI/I?]I(STa q)ClJI/[I)SI/I(LIezZKI/Ie u bubmmorexa IOK

P L https://m.edsoo.ru/00adf68a
XUMHUUeCKHe CBOMCTBA, MoyyeHre
Wcnonb3oBanue dochatos B

34 KauecTBe MUHePa/bHBIX y/100peHuH. bubnuoreka IIOK
3arpsi3HeHUe MPUPO/IHON Cpe/ibl https://m.edsoo.ru/00adfc20
bocdaTamu
Yrnepoa, pacnpoCcTpaHeHUeE B

35 rpu E ﬂ gmapliec;:/le Y XUMUYEeCKHe bubmmorexa [JOK

P P Aes https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcupl yriaepoja, ux pusnyeckve v bubmoreka LJOK

XUMUUYeCKUe CBOMCTBA.

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




JKonoruueckye mpodIeMsl,
CBsI3aHHbBIE C OKCUzioM yriepoza (IV)

37 YronbHas KUCI0Ta U eé Cou Bubmiorexa [JOK
https://m.edsoo.ru/00ae006c
[MpakTuyeckasi pabora Ne 4 1o Teme

38 "[TonmyueHue yriaeKucaoro rasa. bubnmoreka IIOK
KauecTBeHHast peakijysi Ha KapOoHaT- https://m.edsoo.ru/00ae027e
HOH"

[TepBoHaua/bHbIE TIOHSATUS 00
39 OpraHUyYeCcKrXx BelecTBax Kak O Bubmmorexa IOK
P . https://m.edsoo.ru/00ae054e
COeIMHeHUsIX yryiepoja
40 KpeMHuii 1 ero coefiuHeHust Bubmmorexa IOK
P A https://m.edsoo.ru/00ae080a
[TpakTrueckast pabota Ne 5. PertieHne

41 9KCIIep¥MeHTa/IbHBIX 3a/au I10 TeMe bubmoteka LIOK
«BakHelilie HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COeJIMHeHHSI»

KontpospHast pabota Ne3 o Teme
42 BaskHelillive HeMeTasl/Ibl U UX bubmiorexa OK
«
https://m.edsoo.ru/00ae0e18
COoeJIMHeHHSI»
OO0111ast XapaKTepUCTHKA XUMUUECKHIX
3/IEMEHTOB — MeTaJI/IOB.

43 Mertannvueckas CBsi3b U bubmmoreka IIOK
MeTa/yInyecKasi KpUucTa/yinyeckas https://m.edsoo.ru/00ae103e
peméTtka. @usnueckre CBOKWCTBA
MeTaslJIoB

44 XuMHueckre CBOMCTBA MeTalIoB. bubnuoreka IIOK

OIeKTPOXUMUUECKUM PSJ]

https://m.edsoo.ru/00ae1156




HarpsbDKeHUl MeTaslJioB

OO611e criocoObl MoJTyueHust
MeTasioB. CriyiaBbl. BeruncieHus mo

45 aBHEHUSIM XUMHWUeCKUX peakiuil bubmotexa [IOK
yP PeaKmHi, https://m.edsoo.ru/00ae1156
€C/IU OJVH U3 peareHTOB COJEeP>KUT
MprUMecHu
46 [ToHsATHE O KOPPO3WM META/IJIOB Bubmmorexa IOK
bp https://m.edsoo.1u/00ae1278
bubmoreka LJOK
47 e/I0YHbIe MeTaJsl/Ibl
tm https://m.edsoo.ru/00ae14b2
48 OKcyb! ¥ TUAPOKCUABI HATPUS U bubnuoreka IIOK
Kanus https://m.edsoo.ru/00ae14b2
49 [1TestouHO3eMe/IbHBIE MeTasllbl — bubmoteka LIOK
KanbI[UA U MarHUi https://m.edsoo.ru/00ael5e8
50 Baxxnetilve coeJuHeHUs1 KabI[s Bubmmorexa [JOK
A H https://m.edsoo.ru/00ael5e8
51 O06006111eH1e ¥ cUCTeMaTH3al|s
3HaHUU
59 JKEécTKoCTb BOZBI U CTIOCOOBI €€ bubmoteka LIOK
yCTpaHeHUst https://m.edsoo.ru/00ae 1886
[MpakTueckast pabota Ne 6 1o Teme
S ) bubmoreka LIOK
53 JKECTKOCTh BOJIBI K METO/IbI eé
. https://m.edsoo.ru/00aelae8
yCTpaHeHUst
. bub OK
54 AmnmromMuHUN nomorexa [
https://m.edsoo.ru/00aelc64
cc AmdoTepHbIe CBOMCTBa OKCHJA U bubmoteka LIOK
TAIPOKCH/A https://m.edsoo.ru/00aelc64
56 Kenezo bubmoTeka LIOK




https://m.edsoo.ru/00ae1d86

OKcuibl, TUIPOKCUBI U COJU KeJie3a

bubnuoreka IIOK

>7 (I1) u »xene3a (III) https://m.edsoo.ru/00ae35e6
58 O6o6LHeHI/Ie Y CUCTeMaTHr3alys
3HaHUM
IMpakTueckast pabota Ne 7. Perienue
59 3KCIepUMeHTaIbHbBIX 3a/au 10 TemMe Bbubmmoteka [JOK
«BaxkHeuIme MeTanIbl U UX https://m.edsoo.ru/00ae3de8
COeJUHEHUSI»
BbruncieHust mo ypaBHeHUsIM
XUMUUECKUX peakLUid, ecyid O/IUH U3
60 peareHTOB /laH B U30bITKe WIH Bbubmmoreka [JOK
COZlep>XUT NpUMecH. Brrurciienus https://m.edsoo.ru/00ae1750
MacCOBOM /101 BbIXO/,a MPOJYKTa
peaxkLumn
61 O06006111eHre ¥ CHCTeMaTH3aIUs
3HaHUM
KontponbHas pabora Ne4 1o Teme
62 «BakHeuI11Me MeTal/Ibl U UX
COeTUHeHUsI»
63 BeiriectBa u maTepuansl B bubnuoreka IIOK
TOBCEeIHEBHOM »KM3HU Ue/IoBeKa https://m.edsoo.ru/00ae3f50
64 XuUMHYecKoe 3arpsisHeHue bubnuoreka IIOK
OKpY’Karollleid cpefibl https://m.edsoo.ru/00ae4270
65 Posb xviMuu B peliieHun Bubmioreka IJOK
9KOJIOTUUeCKUX Pob/ieM https://m.edsoo.ru/00ae4270
66 Pe3epBHblii ypok. Obo61eHre 1 Bubmioreka IJOK

cUcTeMaTHr3aLus 3HaHUU

https://m.edsoo.ru/00ae0d0a




67 Pe3sepBHbiil ypok. O60611eHre 1 1 bubnmoreka IIOK
CHCTeMaTH3al[ysl 3HaHUM https://m.edsoo.ru/00adb33c
68 Pe3epBHbIi ypok. O606I1IeHHE U 1 bubnuoreka IIOK
cHCTeMaTH3al[ysl 3HaHUM https://m.edsoo.ru/00ad9cb2
OBLIEE KOJIMYECTBO YACOB I10 68
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