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ITOSACHUTEJ/IbHASA 3AIINCKA

[IporpaMma MO XWMHM Ha YpOBHe OCHOBHOro oOiero o6pa3oBaHus
CoCTaBjieHa Ha OCHOBe TpeOOBaHWII K pe3y/jbTaTaM OCBOEHUs OCHOBHOMU
obpa3oBareIbHOM TIPOrpaMMbl OCHOBHOT'O 00I1[ero 00pa30BaHMs, TIPe/ICTaB/IeHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (enepaabHOM paboueil MPOrpaMMBbl
BOCITUTaHUS U C YUETOM KOHI[eTILAHY MperoiaBaHusi yueOHOTo rnpeameTa « XUMUsH»
B 00Opa3oBaTe/ibHbIX OpraHu3anusx Poccuiickoii deepariui.

[IporpamMmma 10 XUMUU [A€T TIpe/iCTaBleHWe O liensX, o0ledl cTpareruu
oOydyeHMs,, BOCIIMTaHWS W Ppa3BUTHS OOYYarOI[UXCS CpeACTBAaMHM y4ueOHOro
rpeMeTa, yCTaHaB/IMBaeT  o0si3aTeslbHOe  TpeIMETHOE  COZieprKaHue,
npelycMaTpuBaeT pacrpejiejieHde ero Mo KjgaccaM W CTPYKTYpUpOBaHHe II0
pa3zesaM U TeMaM TIpOTpaMMbl TI0 XHMUH, OTpefiesisieT KOJUYeCTBeHHble U
KaueCTBeHHbIe XapaKTePUCTUKH cojieprKaHus, pPEeKOMeH/TyeMY0
10C/Ie/IOBAaTeIbHOCTb ~ M3YUeHUsI XUMMM C YUY6TOM  MEXIPeAMEeTHbIX |
BHYTDHUITPEIMETHBIX  CBs3eM, JIOTUKM y4yeOHOTO  TIpoIjecca, BO3pPaCTHBIX
ocobeHHOCTe 0OydarolUXcsi, OIpefesieT BO3MOXHOCTH TpeiMeTa /st
peanu3aii TpeOOBaHWM K pe3y/bTaTaM OCBOEHHMS OCHOBHOW o0Opa3oBaTebHOM
TIporpamMMbl Ha YPOBHE OCHOBHOTO 0011iero obpa3oBaHusl, a Takxe TpeOOBaHUM K
pe3ysibTaTaM 00yueHHs] XMMHUH Ha YPOBHe 1ieJiell u3yueHus MpeiMeTa U OCHOBHBIX
BUJOB yueOHO-TIO3HABATe/NbHOU [leATeTbHOCTH O00ydYaroIierocs 1Mo OCBOEHUIO
yueOHOTO Co/lep>KaHMS.

3HaHWe XUMUU CJY>KUT OCHOBOM /i1 (OPMUPOBAHUSI MHPOBO33pEHUS
oOyuarolierocsi, ero INpeJCcTaB/JeHU O MaTepuaTbHOM eJUHCTBE MHDA, BaXKHYIO
ponb WrparT (opMUpyeMble XUMUeH TIpe/iCTaB/AeHUs O B3aWMOTIPeBpaIlleHUsIX
Hepruv ¥ 00 SBOJIIOL[MU BeleCTB B TIPUPO/e, O TMYTSX pelleHus T100ambHbIX
rpo0sieM yCTOMUMBOIO Pa3BUTHS 4Ye/IOBeUeCTBa — ChIPheBOM, HEPreTUYecKOoH,
TMIUILLeBOU 1 3KOJIOrMueckoi 6e30macHOCTH, TIpo6JieM 3[paBOOXPaHeHUs.

N3yueHue Xx¥umuu:

crocobCcTByeT — peajqu3alid  BO3MOXKHOCTEM  Jjii  CaMOpa3BUTHS U
dhopMHUpOBaHUs KYJIbTYPbl IMUHOCTH, €€ 00111ei U (PyHKIJMOHA/IbHON TPaMOTHOCTY;

BHOCHUT BK/aZi B (hOpPMHUPOBAHMWE MBIIUIEHAS W TBOPUECKHUX CIIOCOOHOCTEH
o0yuaroluxcs, HaBBLIKOB WX CAMOCTOSTEebHOW yueOHOW /leATebHOCTH,
9KCTIepUMEeHTallbHbIX W HWCCe/l0oBaTe/IbCKUX YMeHHWH, HeoOXOAUMBIX KaK B
TOBCEJHEBHOM >KU3HH, TaK Y B NTPO(ECCMOHAIbHOM JeSTeIbHOCTH;

3HaKOMUT CO CrelupUKONd HayuHOTO MbIILIEHUS, 3aK/IaJbIBaeT OCHOBBI
1[e/TOCTHOTO B3TJIsiZia Ha JUHCTBO TIPUPO/IbI U UeIoBeKa, sSIBJISeTCS OTBETCTBEHHBIM
3TaroM B (OpMHUPOBAHMY eCTeCTBeHHO-HayYHON TPaMOTHOCTU 00yYaroIInuxcs;



croco6cTByeT (hOPMMPOBAHHIO IIEHHOCTHOTO OTHOIIEHHS K eCTeCTBEeHHO--
HayuYHbIM 3HaHUSIM, K TIPUPOJE, K Ue/IOBEKY, BHOCUT CBOM BKJaJ, B 3KOJIOTHUUECKOe
obpa3oBaHue 00yUarolUXCs.

[laHHble HampaB/ieHUs] B O00yueHWH XUMHK 00eCcrieurBarOTCs Crel(uKom
comep>XaHUsI ~ y4ueOHOTO  TpeaMeTa, KOTOPBLIA  SB/ISAeTCS  TeAaroruuecky
aZlaNTUPOBAaHHBIM OTpa)keHWeM 0a30BOM HayKW XMMHH Ha OTpe/le/IEHHOM JTarle eé
pa3BUTHSL.

Kypc xuMuM Ha ypOBHE OCHOBHOT'O 0011jero oOpa3oBaHUsl OPUEHTHPOBAH Ha
OCBOeHMe OOyYaroIMMHCS CHUCTEMBbI ITepBOHAYA/IbHBIX ITOHATHH XWUMHH, OCHOB
HEOpraHWYeCKOM XMMHUM U HEKOTOPbIX OTAENbHbIX 3HAUWMbIX TTOHSTHU
OpraHhYeCcKOu XUMUHU.

CTpyKTypa cojep>KaHusl MPOrpamMMbl M0 XUMUK CHOPMUPOBAHA Ha OCHOBE
CHUCTEMHOI0 TojxozAa K eé u3yueHuto. Cojiep)kKaHue CK/Ia[IbIBaeTCs W3 CUCTEMbI
TOHATHUH O XMMUYECKOM 3JIEMEHTE M BeIl|eCTBE U CUCTEMBI TTIOHATUN 0 XUMUYECKOU
peakiiud. OO6e 3TH CUCTeMbl CTPYKTYpPHO OpraHW30BaHbl 110 TIPUHIUITY
MOC/eJ0BaTe/IbHOTO Pa3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKUX Mpe/ICTaBIeHuMN
pa3HOro ypOBHS:

- aTOMHO-MOJIEKYJISPHOTO y4YeHHs KaK OCHOBBI BCEr0 eCTeCTBO3HAHUS;

- Ilepuoguueckoro 3akoHa [l. V. MeH/je/ieeBa Kak OCHOBHOI'O 3aKOHAa XWUMWU;

- y4eHUs1 O CTPOEHUM aTOMa U XUMUUeCKOW CBSI3Y;

- TIpeACTaB/ieHHA 00 3MeKTPOJUTHUYECKOM [AUCCOI[MAI[MHA  BeIeCTB B
pacTBOpax.

TeopeTueckrie 3HaHUSI pPACCMATpPUBAIOTCSI HAa OCHOBE 3MITMPUYECKU
TIO/IyYeHHBIX U OCMbICTIEHHBIX (DAKTOB, pa3BUBAIOTCS MOC/Ie[J0BaTebHO OT OJHOTO
YPOBHS K [JIPYrOMY, BBITIOJHAS (PYHKOUM OOBSICHEHHS W TIPOTHO3WPOBAHUS
CBOWCTB, CTPOEHMUSI U BO3MOKHOCTEM TPAKTAUECKOr0 MPUMEHEHUs U MOTyUYeHUs
M3yuaeMbIX BellleCTB.

OcBoeHue TMporpaMMbl 10 XAMHWA  CIIOCOOCTBYeT  (DOPMHPOBAHUIO
Tpe/ICTaB/IeHUsI 0 XMMHUUECKOW COCTaB/ISIIOIe HayYHOM KapTWUHBI MUpa B JIOTHUKe
eé CUCTeMHOM TIPUPOAbI, LEHHOCTHOTO OTHOLIEHUSI K HAyuYHOMY 3HAaHUIO U
MeTOoJaM TMO3HaHUS B HayKe. V3yueHWe XWUMUU MPOUCXOAUT C MPUBJIeUYeHUEM
3HAHUW W3 paHee W3YUeHHBIX YyueOHBIX TIpeAMeTOB: «OKpYKarouii MUD»,
«buonorus. 5-7 knaccbl» U «Pu3mKa. 7 Knacc».

[Ipy wu3yyeHUH XUMHUU TIPOMCXOAUT (POPMUpPOBaHWE 3HAHUM OCHOB
XUMHUYECKON HaykKu KaK 00/1aCTH COBpPeMEeHHOI'0 eCTeCTBO3HaHWUs, MpaKTUueCKou
JleATeJIbHOCTU YesloBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MUDPOBOW KYJ/IbTYPDBL.
3ajjaua yueOHOro IpeZjMeTa COCTOUT B (DOPMHPOBAHMM CHCTEMBI XMMHUECKHUX
3HaHUN — Ba)KHEWIIMX (PAKTOB, MOHITHH, 3aKOHOB 1 TeOPeTUUeCKUX TTO/I0’KeHUH,
JNOCTYIHBIX 0000I[eHHHi MHWPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



puoOIlleHNd K HayYHbIM MeTOo/laM TI03HaHWSI TIPU U3yUeHUW BeIecTB W
XUMUYECKUX peakiui, B GOPMUPOBAaHWM W Pa3BUTHUU MO3HABaTe/bHbIX YMEHUMN U
X TIpUMEHeHWU B YyueOHO-TIO3HABAaTeJbHOU U yueOHO-HCC/Ie/[0BaTe/bCKON
JesiTe/IbHOCTH, OCBOEHWM TIpaBU/I 0e30macHOro oOpallleHWss C BeljecTBaMH B
MOBCEeJHeBHOM JKHU3HU.

[Tpu u3yueHUM XMMHK Ha ypPOBHE OCHOBHOTO 00IIlero o6pa3oBaHMsl Ba)KHOE
3HaueHue TIpuo0pe/y Takue 11e/d, Kak:

- (opmupoBaHMe WHTE//IEKTyaTbHO Ppa3BUTOM JIMUHOCTH, TOTOBOM K
camMo00pa30BaHuUIO, COTPYAHUUECTBY, CaMOCTOSITE/IbHOMY TIPDUHSITUIO peIlleHunH,
CTI0COOHO¥ a/IanTUPOBATHCS K OBICTPO MEHSIFOIIIUMCS YCIOBUSIM JKU3HHU;

-  HarmpaB/eHHOCTb O00yuyeHMss Ha CUCTeMaTHdeckoe TIpUOOIeHHe
oOyyJaroImxcss K CaMOCTOSITe/TbHOM T103HaBaTe/IbHON [esiTe/TlbHOCTU, HayYHBLIM
MeTo/laM TI03HaHMs, (HOPMUPYIOIMIMM MOTHMBAIIMIO M pa3BUTHE CIIOCOOHOCTEM K
XUMUWY;

- obecrieueHure yCIOBHM, CITIOCOOCTBYIONIMX MMPHOOpETEeHHI0 00yUYarOIMMHCS
OTbITa pa3HOOOpa3HOl [eATeslbHOCTH, TO3HAHUSI U CAMOIIO3HAHUS, K/IHOUEBbIX
HaBBIKOB (K/IFOUEBBIX KOMITETEHI[MI), UMEIIIMX YHUBepcaJbHOe 3HaueHue [/
pa3/IMUHbIX BUIOB /leATe/TbHOCTH;

- ¢dopmupoBaHue o0Omleli (YHKIMOHAJLHOM U  eCTeCTBeHHO-HAayUHOM
rPaMOTHOCTH, B TOM UHC/e YMeHWW OOBSICHATb U OLleHWBaTh SIBJIEHUS
OKpY’Karolllero MUpa, MCIO0JIb3ys 3HaHUSI WU OMbIT, TOJIyYeHHbIe TPU U3y4YeHUU
XUMUH, TIPUMEHSITh WX TPy pellleHud TpobsieM B TIOBCeJHEBHOW >XU3HU U
TPY/JJOBOM [leATe/TbHOCTY;

- ¢opmupoBaHre y O0O0yuarol[UXCsd T'YMaHHCTHYECKUX OTHOILEHUH,
TOHUMAaHUsl LIEHHOCTU XUMHWUYEeCKUX 3HaHWW i BbIPAOOTKM 3KOJIOTUYECKH
1jeslecoo0pa3HoOro TmoBefieHUss B OBITY W TPY/JOBOM [IeATeTbHOCTH B 1LIEJISX
COXpaHeHUsI CBOET0 3/I0POBbs U OKPY Katolljeil IPUPOJHOM Cpe/ibl;

- pa3BUTHE MOTHBALMM K 00y4YeHMIO, CIIOCOOHOCTel K CAMOKOHTDO/IO M
CaMOBOCITUTAaHWIO Ha OCHOBe YCBOeHUs 0O0lljeue/loBeUeCKUX I1[eHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOODY TpOodu/Isi ¥ HarpaB/eHHOCTHU Ja/bHeMNIIero
o0OyueHwUs!.

OOiijee UyMCIO YacOB, OTBEAEHHBIX [JIi M3yUeHHUS XUMHUHW Ha YpPOBHE
OCHOBHOTO 00111ero obpa3zoBaHusi, coctas/sieT 136 uacos: B 8 kacce — 68 yacos (2
yaca B Hejle/it0), B 9 kacce — 68 uacoB (2 yaca B Hejle/lio).



COAEPXXAHUE OBYUEHUSA

8 KJ/IACC

ITepBoHaua/IbHbIe XUMHUYECKHE TIOHATHS

[Ipegmer xumuu. Pojib XMMUU B )KU3HU YesioBeKa. XUMUA B CUCTeMe Hayk.
Tena u BemjecTtBa. Pu3nMuecKrde CBOKWCTBA BelleCTB. ArperaTHoe COCTOSIHUE
BelllecTB. [ToHsITUe O MeTOJax MO3HAHUS B XUMHUU. UMCThIe BelecTBa U CMeECH.
CriocobbI pa3ziesieHust CMecei.

ATOMBI M MOJIEKy/bl. XUMHUUeCcKre 3eMeHTbl. CHMBOJIBI XUMUYECKUX
571eMeHTOB. [IpoCThIe U C/I0)KHBIe BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUYeHue.

Xumuyeckass ¢dopmysia. BaneHTHOCTh aTOMOB XUMHWYECKUX 3J/IeMEHTOB.
3aKOH TIIOCTOSIHCTBA COCTaBa BellecTB. (OTHOcCUTe/bHAass aTOMHasg Macca.
OTHOCHTe/IbHAs MOJIeKy/IsipHasi Macca. MaccoBas 10151 XUMHAUeCKOr0 37IeMeHTa B
COeIUHEHWH.

KosmuectBo Bemjectsa. Mosis. MosisspHasa macca. B3avMOCBs3b KO/IMYeCTBa,
MacCbl W 4YMC/Ja CTPYKTYPHBIX €JWHUI] BellecTBa. PacuéTel mo @opmynam
XUMHUECKUX COeIMHEeHUHN.

du3nUecKre U XMMHAUYeCKre SIBJIeHUsl. XMMHUUecKasi peakjusi U eé TIPU3HaKHU.
3aKOH COXpaHeHMUs] MacChl BelleCcTB. XuUMHUeckKue ypaBHeHus1. Knaccudukanys
XUMHUUECKUX peakinii (coeJuHeHUs], pa3/ioyKeHus, 3aMellleHus, 0OMeHa).

Xumuueckutl 3KcnepumeHm:

3HAKOMCTBO C XMUMUYECKOW TOCy/I0H, TipaBUiaMu paboThl B jlabopaTopuu U
nipuémamu oOpaiijeHus1 ¢ labopaTopHbIM 000py/I0BaHUEM, U3yUYeHUe U OMMCaHHe
Gbu3MUeCcKUX CBOWCTB 00pa3lioB HeOpraHWYeCKMX BelecTB, Hab/o/jeHue
¢usnueckux (r/iaBeHUWe BOCKa, TasiHUMe Jb/la, pacTUpaHWe caxapa B CTYIIKe,
KUIEeHWEe U KOHJEeHCalWs BOJbl) U XMMHYECKHUX (rOpeHue CBeuu, INpPOKajvBaHUe
Me/JHOM TIPOBOJIOKH, B3aMO/IENCTBYE MeJla C KMC/IOTOM) siBjieHuH, Hab/rojeHre u
onMcaHWe MPU3HAKOB TPOTEKAHWSI XMMUUECKUX peaklui (pa3/jokeHue caxapa,
B3aMMO/IENCTBUE CEePHON KHC/IOTBI C XJIOPUOM Oapus, pa3/ioxkKeHue TUIPOKCH[A
Meau (IT) mpu HarpeBaHuU, B3aUMO/IeHCTBUe Kejie3a C pacTBopoM cou Meau (1),
v3yyeHue CrocoOOB pa3jiesieHdsi cMeceii: ¢ TIOMOILbI) MarHWTa, (UIbTPOBaHUE,
BbI[IApMBaHUe, AUCTW/IISLMS, XpoMaTorpadusi, IpoBeJieHHe OUYMCTKU MTOBAapeHHOU
comy, HabmofeHWe W OMKWCAaHWe  Pe3y/JbTaTOB  IPOBe/eHHsI  OMbITa,
WUTKOCTPUPYIOLL[Er0 3aKOH COXPaHeHWsl MacChl, CO3JaHue MOJesied MOJIeKYJI
(LIapocTep>KHEBBIX).

Ba)kHelue npe/CTaBUTe/ I HEOPraHMUeCKHUX BellecTB

Bo3myx — cmech rasoB. CocrtaB Bo3gyxa. Kucmopog — s/eMeHT U mpocToe
BelllecTBO. HaxoxgeHue KucaopoAa B mpupofe, Gu3Nueckue W XUMUUeCKHUe
cBoiicTBa (peakuyu ropeHus). Oxkcuabl. [IpumeHenHue kuciopoga. CriocoOb



TOJlyueHus KWCAopoJa B JiabopaTOpuM Y TIPOMBIILJIEHHOCTH. KpyroBopot
KUC/I0poga B mpupoze. O30H — a/yIoTpoIHasi MOAU(PUKALIUS KUCI0PO/a.

TennoBor 3¢(deKT XMMHUUeCKOW peakLyd, TePMOXUMHUYECKHe ypaBHEHWMS,
5K30- M SHJOTEPMHUYECKHe peakluu. TOMIMBO: Yrojb M MeTaH. 3arpsisHeHHe
BO3/lyXa, yCUJIeHUe MapHUKOBOr0 3(pdeKTa, pa3pyllieHre 030HOBOTO CJIOS.

Bopopon — sneMeHT M TipocToe BelecTBO. HaxokzeHuwe Bogopoja B
npupojie, (usMueckre U XUMUUECKHWe CBOMCTBa, IIpPUMeHeHHe, CIoCOoO0bI
ronyueHus. KucioTel u conm.

MonsipHbIii 00bE€M ra30B. PacuéTel M0 XUMHUYECKUM YDaBHEHUSIM.

du3nMueckre CBOMCTBA BOAbl. Boja Kak pacTBopuTesib. PacTBOPBI.
HachbleHHble ¥ HeHachlllleHHble PacTBOPbL. PacTBOPUMOCTHL BeIeCTB B BOJE.
MaccoBas 07151 BellleCTBa B pacTBOpe. XUMHUeCKUe CBOMCTBAa BOAbL. OCHOBaHUSI.
Ponb pacTBOpPOB B MpUpO/Jie U B JKU3HU uesioBeKa. KpyroBopoT BOJbl B IPUPOJE.
3arpsi3HeHue NMpUpOAHbIX BOJ. OXxpaHa ¥ OUMCTKa IIPUPOJHBIX BOZ,.

Knaccudukaiyss HeopraHuueckux coeguHeHu. Okcuppl. Kiaccudukaius
OKCUJOB:  cosieoOpasyroiijie  (OCHOBHBbIE,  KHCJ/IOTHbIe, amdoOTepHble) U
HecosieoOpa3yomye. HomeHknaTtypa oOkcugoB. Pusnueckre W XAMHAYECKHE
CBOMCTBA OKCHJO0B. [TonyueHre OKCUZOB.

OcHoBanusi. Knaccudukanmss OCHOBaHMM: IENOYM W HEPaCTBOPUMBIE
ocHOBaHHs. HoMeHK/naTypa ocHOBaHuW. PuU3NUeCcKWe W XWMHUYeCKHe CBOMCTBA
ocHOBaHuU. [ToyueHre OCHOBaHUH.

Kucnotel. Knaccudukaims kuciot. HomeHknarypa KucioT. @usnueckve U
XMMUUeCKre CBOMCTBa KMC/IOT. Psj aktuBHOCTM MeTa/uioB H. H. bekeToga.
ITonyyeHue KUCIIOT.

Comu. HomeHnknarypa cosied. Pusmuyeckue U XMMUUECKHE CBOWCTBA COJIEU.
[TonyueHue cosen.

['eHeTHMUeCKasi CBS3b MeXK/ly K/laCCaMH HeOpPraHUUeCKHUX COeZIuHeHUM.

XumuuecKuti 3KcnepumeHm:

KaueCTBEHHOe OMpefieJieHne CoJlepyKaHrs KUCI0poa B BO3[yXe, MOJydyeHue,
cobupaHve, paclio3HaBaHWe W U3ydyeHWe CBOWCTB KUCI0poJa, HabsogeHue
B3aMMO/IeMCTBUSI BeIleCTB C KMUCJIOPOZAOM M YC/JOBUS BO3HUKHOBEHUSI U
TpeKpailleHusi ropeHus (Mo)kapa), O3HaKOMJIeHHWe C o0OpasiamMu OKCHOB U
OlMCcaHWe WX CBOWCTB, TOMy4YeHWe, coOMpaHWe, pacrio3HaBaHWe U U3yueHHe
CBOMCTB BOJ0poJia (ropeHue), B3auMOZeMcTBUe Boopoja C okcugom Mmeau (II)
(BO3MOYKHO MCMO/b30BaHUe BUleOMaTepuasnioB), Hab/oieHre 0OpaslioB BelecTB
KOJIM4ecTBOM 1 MoJib, MCCe/joBaHHe 0COOeHHOCTeM pacTBOPEHUs! BeleCTB C
pas/iMuHOM pPaCTBOPUMOCTBIO, TIPUTOTOBJIEHWE pAcTBOPOB C OMpeJe/éHHOU
MAacCCOBOM [I0JIe PaCTBOPEHHOIO BellleCTBa, B3aMMO/IEMCTBUE BOJbI C MeTas/ylaMHy
(HaTpyeM U  KaibliueM) (BO3MOXHO HCIIO/Ib30BaHWe  BH/eOMaTeprasioB),



WcciejoBaHe 00paslloB  HEOPraHWYeCKWX Bel[eCTB Pa3/IMYHBbIX  K/IacCOB,
HabJ/Tto/leHre U3MeHeHUs] OKpaCKHd MHAWKATOPOB B pacTBOpax KUCJIOT U IIesiouel,
v3yueHue B3aumojelcTBus okcuzaa Meau (II) ¢ pacTBopom cCepHOM KHMC/IOTHI,
KUCJIOT C MeTaj/ulaM{, peakLud HeuTpaau3alyy, I0JydyeHHhe HepacTBOPUMBIX
OCHOBAaHHWW, BBITECHEHHE OJHOr0 MeTajjla JPYTMM M3 pacTBOpa COJIU, peLIeHUe
9KCIepUMeHTabHbIX 33/lau 10 TeMe «BakHelilllMe KaacChl HeOpraHUueCcKUxX
COoeIMHEHUI».

Ilepuoguveckui 3akoH u Ilepuopnueckas cucreMa XMMHUYECKHX
emenToB JI. . MengeneeBa. CtpoeHue aroMoB. XUMHUeCKas CBA3b.
OKuC/IUTe/IbHO-BOCCTAaHOBUTE/IbHbIE peaKIiuu

[TepBble TOMBITKU KAAaCCU(UKALMM XUMUYECKHMX 37eMeHTOB. [loHsTHe o
Ipymmax CXOAHBIX 3/7eMeHTOB (IjeJIouHble W ILje/I0YHO3eMeslbHble MeTasllbl,
rajioreHbl, THepTHbBIE ra3bl). DJIeMeHThI, KOTOpbie 00pa3ytoT aM(bOoTepHbIe OKCHU/IBI
Y TUJPOKCUJIBI.

[Teproanyeckuii 3akoH. [lepuoanueckas cucTeMa XUMUUECKUX 371eMeHTOB [].
. MenpeneeBa.  KopoTkoneprogHass ¥ UIMHHONEpUOAHAs  (DOPMBI
[Teprognueckoy cuctembl xumuueckux 3eMeHToB 1. YI. Mengeneesa. Ilepuobl
v rpymnnbl. Ousrueckur CMBICI TOPSAKOBOIO HOMeEpa, HOMEpPOB Mepuoja u
IPYIIIbI 3/IEMEHTa.

Ctpoenuvie atomoB. CocTaB aTOMHBIX siziep. M30Torbl. D/1eKTpoHbl. CTpoeHue
3JIEKTPOHHBIX ~ 000/I0ueK aToMOB TiepBbiX 20 XWMHYECKHUX 3JIEMEHTOB
[Teprognueckori cuctembl [. V. MenpaeneeBa. XapakTepUCTUKA XWUMHUUYECKOTO
37IeMeHTa T10 ero nojokeHuto B [lepuoanueckoit cucteme [1. . MeHeneeBa.

3aKOHOMEPHOCTH HW3MEHeHUsl pajuyca aTOMOB XUMUUYECKUX 3JIeMEeHTOB,
MeTa//TMYeCKUX U HeMeTa/UIMueCKUX CBOMCTB MO FPYIIaM U Iepruoiam.

3HaueHue [Teprogrueckoro 3akoHa U Ileprorueckor CMCTeMbl XUMUUYECKHX
3JIEMEHTOB [i/Is1 pa3BUTHSI HayKd W TpakTWKW. [. V. MeHpeneeB — yuéHbIM U
rpakJjaHuH.

Xvumuueckass CBsi3b. KoBasieHTHasi (MOJiipHass W HEMOJISIPHasi)  CBSI3b.
OJIeKTPOOTPULIATe/IbBHOCTh XMMUYECKUX 3/1eMeHTOB. VIOHHas CBs3b.

Crenenp  okuciieHus.  OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIE  PEaKLUMU.
ITponjeccel OKuC/IeHMs U BOCCTaHOB/IeHYsl. OKHC/IUTe/M ¥ BOCCTaHOBUTEIIN.

Xumuueckutl 3KcnepumeHm:

n3ydyeHre o0Opa3l[OB BellleCTB META//IOB W HEMeTa/l/IoB, B3auMOJeNCTBUe
TMIPOKCH/JA I[MHKA C pacTBOpamMM KWUCJOT W IIe/ioueid, MpOBeJEeHUe OIbITOB,
V/UTIOCTPUPYIOLIMX ~ TIPUMEPBl  OKUC/IUTe/IbHO-BOCCTAHOBUTE/IBHBIX  peakLui
(ropeHue, peakLiUM pas3ioKeHus, COeJUHEHNS).

MescnpeomemHble ces3u



Peanu3aiuss MeXnpeJMeTHbIX CBsf3€d TIPU M3yYeHWH XUMHUUA B 8 Kiacce
OCYILIeCTBJISIETCST uepe3 HCIOJb30BaHHWe KaK OOIMX eCcTeCTBeHHO-HayUHBIX
TOHATUM, TaK Y TIOHATUM, SB/SIOIIUXCS CUCTEMHBIMU [IJi1 OTJeNbHBIX MpeMeTOB
eCTeCTBeHHO-Hay4YHOr' 0 LIUKJIA.

OO01ire ecTeCTBEHHO-HayUHble TIOHATHSA: Hay4YHbIA (aKT, TUIOTE3a, TeOpus,
3aKOH, aHa/lu3, CHUHTe3, KiaccuduKalus, TepUoAUYHOCTb, HabsoeHue,
5KCIIEePUMEHT, MO/leJIMPOBaHue, U3MepeHure, MO/le/ib, SIBJIEHUE.

®du3nKa: MaTepusi, aTOM, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYK/IUJ,
W30TOIbl, PAJMOAKTUBHOCTh, MOJIEKYJa, 3JIEKTPUYECKUU 3apsif], BelleCcTBO, TeJo,
00BEM, arperaTHoe COCTOSIHHE BellleCTBa, ra3, (u3nueckve BeTUUMHBI, eIUHULIbI
H“3MepeHus, KOCMOC, TIJIaHeTbl, 3B€3/1bl, CoJHLIe.

Buosorus: poTocunTes, AbixaHue, brocdepa.

leorpadusi: armocdepa, ruapocdepa, MuHepaabl, TOPHbIe TOPO/bI,
T10J1e3HbIe MCKOoIaeMble, TOIVIMBO, BOJHbIe peCypChl.

9 KJ/TIACC

BeiecTBo U XMMHUUeCKas peakius

[Tepromnueckuii 3akoH. [lepuoanueckas cucteMa XMMUUECKUX 371eMEHTOB /1.
. MeHgeneeBa. CTpoeHWe aTOMOB. 3aKOHOMEDHOCTH B HW3MEHEHWU CBOKCTB
XAMHWYECKUX 3/IEMEHTOB TMEePBbIX TPEX T[IepUOJIOB, Ka/us, KalbLUs W UX
COeIMHEHWA B COOTBETCTBUM C TIOJIO)KEHMEM 3/ieMeHTOB B Ilepuoanueckoit
CUCTeMe U CTPOeHUeM UX aTOMOB.

CrpoeHure BellecTBa: BUJAbl XUMWYECKOW CBSI3U. THIBI KPUCTa/ITMYECKUX
PeIIETOK, 3aBUCHMMOCTb CBOMCTB BellleCTBa OT THIa KPUCTA/VIMUeCKOUW PellIeTKU U
BU/Ia XUMUYECKOM CBSI3U.

Knaccudukaiiusi 1 HOMeHK/IaTypa HeopraHuuecKux BelecTB. XUMUUYecKue
CBOMCTBA BeIleCTB, OTHOCALIMXCA K PAa3/IMYHbIM KjaccaM HeOopraHhuueCcKux
CcoeIMHEHWI, reHeThUeCKasi CBsi3b HeOpraHUUeCKUX BeleCTB.

Knaccudukaiys XMMU4eCKUX peakiui M0 pa3/InuHbIM MpHU3HaKam (TI0 YUCTy
YW COCTaBy YuaCTBYIOLMX B peakLUU BeIecTB, MO TeryioBoMy 3(deKTy, To
W3MEHEeHHUIO CTereHel OKUC/eHUs] XUMUUeCKUX 3/IeMeHTOB, 10 00paTUMOCTH, TI0
y4acTUIO KaTaau3aTopa). JK30- U SHJ0TepMUYeCcKUe peakliu, TepMOXUMUUeCKre
ypaBHeHUs.

[ToHATHE O CKOPOCTHM XMMHUeCKOW peakijuu. IloHsTve 00 oOpaTUMbIX |
HeoOpaTUMbIX XUMHUYECKUX peakiusxX. [IoHsTHe O TOMOTeHHBIX U TeTepOreHHbIX
peakuusx. [lonaTue o katanuse. [IoHATHe O XWUMHUUECKOM paBHOBeCHU. PakTOPHI,
B/IMSAIOI[ME HAa CKOPOCTb XWMHWYECKOW peaklud W TMOJIOKeHWe XUMUUeCKOro
paBHOBeCHUSL.

OKHCUTeTbHO-BOCCTAHOBUTE/IbHBIE  peaki[iM,  JIeKTPOHHbIM  OasiaHC
OKHCJIUTE/IbHO-BOCCTAHOBUTETbHOM peakLyu. Cocras/ieHne ypaBHEHUM



OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ peakldid C  MCI0J/Ib30BaHWEM  MeTOoZa
39JIEKTPOHHOTO OasaHca.

Teopus 3/1eKTPO/IUTAYECKON AUCCOMAIIMM. DMeKTPOIUThI U He3/IeKTPO/IUTHI.
KaTuoHbl, aHWOHBI. MeXxaHW3M [UCCOLMAlMd BellleCTB C pa3/MYHbIMU BUAAMU
XUMHUUeCKo# cBsizu. CremeHb Arccoraiiy. CrUibHBIe U C/labble 3/1IeKTPOJIUTHIL.

Peakiivy IOHHOTO 0OMeHa. Y CJIOBUSI MPOTeKaHUsI Peakiuii MOHHOTO 0OMeHa,
TO/IHbIE M COKpall[éHHble WOHHBbIEe ypaBHeHUs1 peakiuil. CBOWCTBa KHCJIOT,
OCHOBaHWM U Co/iel B CBeTe TMpeACTaB/leHUH 00 3MeKTPOIUTUYECKOU
aucconualuu. KauecTBeHHbIe peakiiuv Ha UOHBI. [ToHATHE O TU/IPOJIH3e COei.

Xumuueckutl 3KcnepumeHm:

O3HAaKOMJ/IEHHE C MOJENSIMH KPUCTA//THUECKUX PpeIIéTOK HeopraHuueCcKuX
Bell[eCTB — MeTa//IOB U HeMeTa//ioB (rpaduvra U anMasa), CIO0XKHBIX BelllecTB
(x/10pyga HaTpusl), UCCae[OBaHUe 3aBUCUMOCTU CKOPOCTH XMMMYECKOU peakliuu
OT BO3[EWCTBUS Ppa3/IUUHbIX (HAaKTOPOB, MCC/IeJOBaHUE 3/IeKTPOMPOBOJHOCTU
pPacTBOPOB BellleCTB, TIpoljecca /AWCCOLMALMA KHUC/IOT, IIe/ioueildl U cojei
(BO3MOXXKHO  WCIIONb30BaHWE BHUJEO MaTepuasioB), TIPOBe/leHWe  OIIbITOB,
W/UTIOCTPUPYIOIINX ~ TIPU3HAKW ~ TIPOTeKaHWs  peaki[dii  HOHHOTO  oOMeHa
(obpa3oBaHue ocaZKa, BbiJesieHWe Tra3a, oOpa3oBaHWe BOAbI), OIbBITOB,
W/UTIOCTPUPYIOIIUX ~ TIPUMEpPbl  OKUC/IUTeTbHO-BOCCTAHOBUTEIBHBIX  peakIuii
(ropeHue, peakliyd pa3/iO’KeHUs], COeJIMHEHUs1), pacrio3HaBaHUe HeopraHUuueCcKuX
Bell[eCTB C TIOMOLIbI0 KauyeCTBEHHbIX peaklUMii Ha HWOHbI, pelleHue
9KCIepUMeHTabHbIX 3a/Jay.

HeMeTai/ibl 1 MX COeANHEHUSA

OOijasi xapakTepuCTHKa TaysoreHoB. Oco0eHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTereHu okuciaeHus. CTpoeHue U (PU3nMUecKre CBOMCTBA MPOCTBIX
Bel[eCTB — TaJoreHoB. XWMHWYeCKMe CBOWCTBA Ha TMpuUMepe  XJjopa
(B3aUMO/ieiiCTBHE C MeTa/l/laMH, HeMeTa/l/laMH, IijejiouaMu). XJIOPOBOJOPO/.
ConsiHasi KWCJ/I0Ta, XMMUUeCKrWe CBOMCTBa, MoJiyuyeHue, TpuMmeHeHue. [lelicTBue
XJiopa U XJIOPOBOJIOPOJia Ha OpPraHU3M 4YejioBeKa. BakHeillve XI0pUAbl U UX
HaxoKJeHue B TIPUPOJE.

OOb1jasi xapakTepucTuka 31eMeHTOB VIA-rpynmbl. Oco0eHHOCTH CTpPOeHHs
aTOMOB, XapaKTepHble CTereHW okuciaeHus. CTpoeHue U ¢uU3MUeCcKUe CBOMCTBA
TIPOCTBIX BeleCTB — KUC0PO/ia U Cepbl. AJIJIOTPOITHbIE MOAU(PUKALIUKA KUCIOPOAa
U cepbl. XUMHUYecKde CBOWCTBa cepbl. CepoBOJIOPOA, CTpOeHHWe, (Pu3huecKre U
XUMUUecKrde cBoiicTBa. OKCH/IbI Cepbl Kak MpeJCTaBUTeM KHUCIOTHBIX OKCH/IOB.
CepHass KHC/IOTa, GU3NUECKHe W XUMHYeCKWe CBOMcCTBa (0Oiue Kak
Tpe/iCTaBUTesIsI  Kjacca KUCIOT W crieluduyeckre). XUMUUeCKUe peaklvy,
Jie)kaljie B OCHOBe TIPOMBIILJIEHHOTO CIioco0a To/iyueHusi CepHOW KHUC/IOTHI.
[TpumeHeHHe cepHOU KUCIOThI. COMM CepHOM KHCIOThI, KaueCTBeHHasl peaki[ys Ha



cy/ib(at-uoH. HaxoxxgeHue cepbl U e€ coelMHeHUW B mpupoje. XUMUYeCcKoe
3arpsi3HeHHe OKpY’Karollled Cpe/ibl COeJUHEHUsSIMU cepbl (KUCJIOTHbIE JOXK[IH,
3arpsi3HeHUe BO3/lyXa U BO/JOEMOB), CIIOCOOBI ero rnpefoTBpalleHusl.

OO61jast xapakTepucTuKa 3/eMeHTOB VA-rpymrbl. OcoOeHHOCTH CTpOeHUs
aTOMOB, XapaKTepHble CTeleHU OKUCJ/IeHUs. A30T, paclpoCTpaHeHUe B TMPUPO/E,
(dur3nueckue U XuMUUecKre CBOMCTBa. KpyroBopoT a3oTa B ripupojie. AMMUaK, ero
¢du3nyeckre ¥ XMMUUeCKe CBOMCTBA, ToiyueHue U npuMeHeHre. Coid aMMOHWMS,
UX (pu3nyeckue U XMMHUUYecKre CBOMCTBa, puMeHeHWe. KauecTBeHHasi peakijusi Ha
VMOHbl aMMOHUs. A30THasi KMCJIOTa, eé moJjiyueHue, (u3nueckue U XUMUUeCKUue
cBoiicTBa (0OlMe Kak TMpeAcCTaBUTeNsT Kjaacca KUCIOT U crieLuduueckue).
Wcnonb30BaHWe HUTPATOB W COJMed aMMOHUSI B KauyeCcTBe MUHepabHbIX
ynobpenuii. XuMuueckoe 3arpsi3HeHre OKPY>Karollel cpefibl COeJMHeHUSIMU a30Ta
(KUCTIOTHBIE [TOXKAW, 3arpsi3HeHWe BO3/yxa, TMOYBbl KW BoA0EMOB). Docdop,
a/uiIoTponHble Mojudukaimu ¢ocdopa, pusrueckue U XHMUUeCKHe CBOMCTBaA.
Oxkcup dhocdopa (V) u dpochopHasi KucioTa, Pusnueckue U XuMHAUYeCKue CBOMCTBa,
nosyueHue. Vcriosb3oBaHue hocdaToB B KaueCTBe MUHEPaIbHbBIX y100peHui.

OOb1jasi xapakTepucTHKa 371eMeHTOB [VA-rpymmbl. Oco6eHHOCTH CTPOeHHs
aTOMOB,  XapaKTepHble  CTeleHW  OKUC/IeHUWsl.  YT/epof,  a/IOTPOITHbIE
Moau(dUKalUM, pacrpocTpaHeHWe B TpUpoJe, (u3nueckrue U XUMHUYeCKHUe
cBoricTBa. Afcopbuusi. KpyroBopot yriepoga B nipupoje. OKcupl yriaepoja, Ux
¢u3nueckue ¥ XUMUUYECKWe CBOMCTBA, [eHMCTBHe Ha >KUBble OpPraHU3MBbI,
roJiyueHre W TIpUMeHeHHe. DKOJIoThueckre Tpob/ieMbl, CBsi3aHHbIE C OKCHAOM
yriaepoga (IV), rumote3a 1/100a/IbHOTO TOTeI/IeHUS] K/IMMara, IapHUKOBBIN
3¢ deKT. YrosbHas KUC/I0Ta U €€ COMU, UX (PU3nyeckrue U XMMUUeCcKre CBOMCTBA,
mojiyueHWe W TpuMeHeHWe. KauecTBeHHasi peakiuss Ha KapOOHaT-HOHBI.
Wcnonp3oBaHue KapOOHATOB B OBITY, MeAULIMHE, MPOMBIIIEHHOCTA U CeTbCKOM
XO3SIUCTBE.

[TepBoHauasibHBIE TTOHATHS 006 OpraHUUeCKUX Bell[eCTBax Kak O COeUHEeHUsIX
yrjepoja (MeTaH, 3TaH, 3TUJIeH, alleTUIeH, 3TaHOJI, TJIMLePUH, YKCYCHasi KUC/I0Ta).
[TpupoaHble HWCTOYHUKK YTJI€BOAOPOAOB (yroib, NPUPOJAHBbIA Ta3, HedTh),
MPOAYKTbl WX TepepaboTKu (OeH3WH), UX poyib B OBITY W TPOMBIILIEHHOCTH.
[MoHsiTe 0 GMOOrMUeCKH BaXKHBIX Bell[eCTBaX: XKUpaX, Oeskax, yrjieBojax — U ux
poJM B JKWA3HM uejioBeKa. MarepuaqbHOe €UHCTBO OpraHUuecKux |
HeopraHWYyeCcKrX COeJJMHeHHUH.

KpemMHui, ero @usnueckhe U XHMHUUECKHE CBOWMCTBA, TIOJlyYeHUe U
npuMeHeHue. CoefvHeHUs KpeMHUss B ripupoje. OOiue TmipeactaBieHust 00
okcuge kpemHusi (IV) u kpemHueBour kuciote. CHUMMKAThl, UX UCIOJIb30BaHUE B
ObITY, B TIPOMBIILLJIEHHOCTH. Ba)kHelillie CTpOUTe/bHbIe MaTepuasbl: KepaMuKa,



CTEeKJI0, IieMeHT, 0eToH, >keme300eToH. ITpobiembl 6e30MacHOTO MCIIO/Ib30BaHMUS
CTPOUTEJIbHBIX MaTeprasioB B OBCEJHEBHOW JKU3HMU.

Xumuueckuil 3KcnepumeHm:

H3ydeHre 00pa3lioB HEOPraHWUYEeCKUX BEIeCTB, CBOWCTB COJISTHOW KHC/IOTHI,
TIpOBe/ieHre KaueCTBEeHHBIX peakluid Ha X/JIOPH/-MOHbI M HaO/Mo/ieHre TIpU3HAKOB
VX TPOTEKaHUs, OMbIThbl, OTpaKawollue (Quanueckrhe U XHMMUUYECKUe CBOUCTBA
raJloreHoB M WX COeJWHeHUM (BO3MOKHO WCIOJIb30BaHWe BH/leOMaTepyasioB),
O3HaKoMm/ieHHe C oOpa3laMu XJIOpUAOB (TaJioTeHU/IOB), O3HAKOMJIEHHWE C
obOpasijaMu  ceppl W €€  coequHEHUSMH (BO3MOXXHO  WCIIO/Ib30BaHUE
BHleOMaTepuasioB), HabmoeHre Tipoliecca oOyTIMBaHUS caxapa Ioj JelCTBUeM
KOHLIEHTPDUPDOBAaHHOM CEPHOM  KHUC/IOThbl, U3y4yeHHWe XHWMUUEeCKHX CBOWCTB
pa30aB/IeHHOW CepHOU KUCJ/IOThI, IPOBeZIeHe KaueCTBeHHOM peaKIiy Ha CyJibhar-
WOH U HabsrofieHWe TpU3HakKa eé MpOTeKaHWs, O3HaKOMJieHHe C (PU3NUYeCKUMHU
CBOMCTBaMHU a3o0Ta, ¢ocdhopa M HUX coeAuHeHUN (BO3MOXXHO MCII0/Ib30BaHUE
BUJleOMaTepuasioB), obpa3ijamu a30THBIX U (HochOpHBIX yA0OpeHUi, MomyueHue,
cobupaHue, pacro3HaBaHWe W H3y4yeHWe CBONCTB aMMuakKa, IIpOBeJleHHe
KaueCTBEeHHbIX Peakliii Ha UOH aMMOHUs U ¢ocdaT-uoH U u3yuyeHue TPU3HAKOB
WX TMPOTeKaHWsl, B3aUMO/IeMCTBUE KOHLEHTPUPOBAHHOW a30THOW KHCJIOThI C Me/IbIO
(BO3MO>KHO WCII0/Tb30BaHue BU/leOMaTepUasoB), v3yueHue Mozesen
KPUCTa/UIMUeCKUX PeLIfTOK anmasa, rpagura, ¢ysiepeHa, O3HaKOMJIEHHE C
TIpoL[eCcCOM aZicopOIy  pacTBOPEHHBIX BeIeCTB AKTUBUPOBAaHHBIM YIJIEM U
yCTPOMCTBOM MPOTHUBOTrasa, MojydeHue, cobupaHre, pacro3HaBaHUe U M3yueHue
CBOMCTB YT/IEKHC/IOTO ra3a, TpoBe/leHre KaueCTBeHHBbIX peakluii Ha KapboHaT u
CUMKAT-UOHbl Y HW3yUYeHWe TMPU3HAKOB HUX IIPOTEKaHUs, O3HAaKOMJIEHWEe C
MPOAYKLMeH CUIMKAaTHOM MPOMBILIJIEHHOCTH, peLlIeHWe SKCIIepUMEeHTaIbHBIX
3ajia4 o TeMe «Ba)kHel1e HeMeTal/Ibl U UX COeIMHEHUS».

MeTtan/ibl 4 MX COeJMMHeHMsI

OO011jasi XapaKTepUCTHKA XUMUUECKHUX 3/IEMEHTOB — METa/JIOB Ha OCHOBaHWH
X TnonoxeHusi B Ilepuoamueckord cucrteMe XWMHUYeCKUXx »sjemeHTtoB [I. .
MenpesieeBa U CTpoeHuss aToMoB. CTpoeHre MeTa//iIoB. MeTa/yinyeckast CBsA3b U
MeTa//TMyecKasi ~ KpUCTa/uIMuecKass  pelléTka.  JIeKTPOXUMHUUeCKUH  psf
HaTpsDKeHUH MeTasiioB. @u3nUeckre U XMMHUeCKWe CBOMCTBa MeTa/uioB. Obiiue
criocobbl ToyyeHUss MeTaiioB. [IoHATHE O KOPpPO3WM MeTasyIOB, OCHOBHBIE
crocobbl 3ammThl WX OT Koppo3uu. CriaBbl (CTajb, YyryH, AHOPaJOMUHUM,
O6poH3a) U UX rpuMeHeHre B ObITY ¥ MPOMBIIILIEHHOCTH.

[IlesiouHbIe MeTa/ibl: TOJIOKeHHe B [leproguueckor crucTeMe XUMUYECKUX
sneMmeHTOB [I. 1. MeHgeneeBa, cTpoeHUe UX aTOMOB, HaxOX[eHHe B IIpUPOJe.
dusrueckre U XUMUUeCKHe CBOMCTBA (Ha rpuMepe HaTpusi U Kanus). OKcuzbl U



TUAPOKCUBI HATpusi M Kanus. [IpuMeHeHMWe 1Ie/IOYHBIX METa/VIOB U HUX
CcoeIMHEeHUH.

[IlesiouHO3eMe/ibHbIE MeTa//Tbl MarHWUM W Ka/lbLiMM: TOJIOXKeHHWe B
[Teproguyeckor cucteMe xumuueckux snemMeHToB /1. V. MeHgeneeBa, cTpoeHue
VX aTOMOB, HaxOX/leHue B rpupoe. Prusnuyeckre 1 XUMUYeCKre CBOMCTBA MarHust
Y Kajiblus. BakHelillive coeivHeHUs] KanbLusi (OKCWZ, TUAPOKCU[, COJIK).
JKécTKoCTb BOJbI 1 CTIOCOOBI €€ yCTpaHeHusl.

AsroMUHUN: TIoJiIoKeHWe B [leproinueckon cucTeMe XUMUYECKHUX 3/IEMEHTOB
. W. MenjeneeBa, cTpoeHHe aTtoma, HaxoxzeHue B npupofge. dusnueckve u
XUMUYeCKre CBOMCTBA allOMHHHUSA. AM(OTepHble CBOKMCTBA OKCHUA Y TUAPOKCH/A
A/TFOMUHUSL.

Kene3o: nosoxxenue B Ilepuogrueckor cUCTeMe XUMUYECKHX 3/1eMeHTOB /1.
N. MeHnpeneeBa, CTpoeHWe aToMma, HaxoXJeHue B Iipupoge. dPusnueckue U
XUMHUeCKre CBOMCTBa »kesie3a. OKCU/bI, THAPOKCU/BI U coiu xKese3a (1) u >xenesa
(III), ux cocTaB, CBOMCTBA U MOTyUeHUE.

XumuuecKuti 3KcnepumeHm:

O3HaKOMJIeHHe C o0pa3llaMd MeTa/uIOB M CIUVIaBOB, WX (HU3NUECKUMHU
CBOMCTBaMH, M3yueHWe pe3y/JbTaTOB KOPPO3WHM  MeETa/VIOB  (BO3MOJKHO
WCIIO/Ib30BaHWe BHleOMaTepuanoB), OCOOEHHOCTeW B3auMMOENCTBUS OKCH/a
Ka/JbLlid W HaTpUs C BOJOW (BO3MOXKHO WCIIO/b30BaHHE BH/leOMaTEPUasoB),
WCCJleJOBaHe CBOMCTB >KECTKOU BOJIbI, MPOLIeCCa TOPEHUs »Keje3a B KUCI0poJe
(BO3MO)KHO  HCIIOJIb30BaHME  BH/JEOMaTrepuasioB), IIPU3HAKOB  IMPOTEKaHUs
KaueCTBEHHbIX peakl[iii Ha WMOHBI: MarHus, Kasbliys, aJlOMUHUS, 1[MHKA, >Keje3a
(II) u >kene3a (III), megu (II), HabrOEHWE U OTMCAaHHE TTPOLIECCOB OKpAITMBAHUS
IJlaMeHU WOHaMU HaTpus, Kaiugd W Kaablusi (BO3MOXXHO MCII0J/Ib30BaHUE
BU/leOMaTepUaioB), UCC/IeJoBaHHe aM(OTEePHBbIX CBOWMCTB TMAPOKCHU/A aTFOMUHUS
Y TUJPOKCH/a LIMHKA, pellleHre SKCIepPUMeHTa/IbHbBIX 3a/iau 1Mo TeMe «BakHeuiue
MeTaJulbl U UX COeJUHEHUS».

XuMuUA U OKpYy)Karwlias cpeja

BewectBa 1 maTepuanel B IOBCEJHEBHOM >XU3HU uvesnoBeka. besoracHoe
WICTI0/Ib30BaHue BeIeCTB U XMMHUUEeCKHUX peakliuii B ObITy. [lepBasi romolilb IIpu
XAMUYECKUX 0XKOraxX U OTPaBJIEHUSX.

XyUMHYecKoe 3arpsi3HeHHe OKDY’Karollen cpefbl (ripefienbHasi [JOMyCTHUMast
KOHL[eHTpaLus BeuecTs, aanee — [1/1K). Posib XvMuy B pellieHUMH 3KO0JIOrMYeCKUX
nipobsiem.

XumuuecKutl 3KcnepumeHm:

n3ydeHre 00Opas3lioB MaTepyasnoB (CTEK/O, CIIaBbl METaJ/IOB, MOMMepHbBIe
MaTepua’bl).

Mesicnpeomemmble cesizu



Peanu3zaliiss MeXXIripeIMETHbIX CBsi3eid TIpU WM3yueHMH XUMHUM B 9 Kiacce
OCYILIeCTB/ISIETCST 4epe3 UCIOJb30BaHUWE KaK OOIUX ecTeCTBeHHO-HayUYHbIX
TIOHATUH, TaK Y TIOHATHM, SBSION[AXCS CUCTEMHBIMM /11 OT/Ie/IbHBIX TPe/MEeTOB
€CTeCTBEHHO-HAYYHOr0 [JUKJIa.

OO01ire ecTeCTBeHHO-HayuHble TIOHSATHS: Hay4HbIM (DaKT, THUIIOTe3a, 3aKOH,
TeOpusi, aHaau3, CUHTe3, KaacCU(UKalus, T[epUoJUUIHOCTb, HabsoaeHue,
9KCIIEPUMEHT, MO/ie/IMpOBaHue, HW3MepeHue, MOJie/b, SiBJieHWe, TapHUKOBBIM
3¢ (eKT, TeXHOIOTUs, MaTepraJlbl.

dusrka: Marepusi, aTOM, 3JIeKTPOH, TMPOTOH, HEUTPOH, WOH, HYKJIWJ,
W30TOMNbl, pPaJUOAKTUBHOCTb, MOJIEKYJa, SAeKTPUUYECKWW 3apsifi, MPOBOAHUKHU,
TOJIyTIPOBO/ITHUKY,  AUSJIEKTPUKH, (POTO3/IeMEHT, BelleCcTBO, Teno, 00BEM,
arperaTHoe COCTOSIHME BelleCTBa, I'a3, paCTBOP, PACTBOPUMOCTb, KpUCTa/IAYeCcKas
pelléTKa, CIjiaBbl, (PU3nMUecKrde BeIMUUHbI, €JVHULIbI U3MepeHHsl, KOCMUYecKoe
TIPOCTPaHCTBO, MJIaHeThl, 3BE3/bl, CoHLIe.

buonorusi: doTocuHTe3, AbixaHue, OWocdepa, KOCHUCTEMA, MHUHepasbHbIE
yI00peHusi, MUKPO3JIEMEHThI, MaKpO3/IeMEeHTHI, MUTaTe/IbHbIe BeIleCTBa.

leorpadusi: armocdepa, ruapocdepa, MuHepaabl, TOPHbIe TOPO/bI,
T0Jie3Hble UCKOTMaeMble, TOTJIMBO, BOAHbIE PECYPCHI.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA IIPOI'PAMMBLI 11O
XM HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUSA

JIMHHOCTHBIE PE3YJIBTATBI

JINUHOCTHBIE pe3y/bTaTbl OCBOEHHUS TIPOrpaMMbI OCHOBHOTO  0O0I1[ero
oOpa3oBaHUs [OCTUTAIOTCS B Xo/le OOyueHWs XUMHUU B eJWHCTBe ydeOHOW H
BOCTIMTAaTeTbHOU /IeATe/TbHOCTH B COOTBETCTBHUH C TPAZMIIMOHHBIMU POCCHHUCKUMHU
COLIMOKY/IbTYPHBIMM U JYXOBHO-HPAaBCTBEHHBIMM 1I€HHOCTSIMU, TIPUHATHIMH B
oOIriecTBe MpaBW/aMM W HOPMAMM TIOBeJieHWs] W CIOCOOCTBYIOT TIpOljeccam
CaMOTI03HaHUsI, CAMOPA3BUTHS U COL[MAIM3ALIMMA 00yJaroIHXCsl.

JINUHOCTHBIE ~ pe3y/lbTaThl  OTPa)kalOT  TOTOBHOCTh  OOYYaroIUXCS
DYKOBOZICTBOBaTbCSI CHCTEMOM TIO3WTHUBHBIX IIEHHOCTHBIX OpHEHTalui |
pacIiliMpeHye OrbITa /IesTe/TbHOCTH Ha eé OCHOBE, B TOM UKCJ/Ie B UaCTH:

1) naTpuOTHYECKOT0 BOCITUTAHMSI:

I[eHHOCTHOT'O OTHOIIIEHHUS] K OTeUeCTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
¥ HayyHOMY Hac/Ie[IUi0, TIOHUMaHHUSl 3HAUeHWs XUMUUEeCKOW HayKu B >KU3HHU
COBpeMeHHOro 00IIecTBa, CIIOCOOHOCTU B/aJieTh AOCTOBEpHOM WHbopMalyei o
Tepe/OBbIX [JJOCTWKEHUSIX U OTKPBITHUSIX MHPOBOW U OTeueCTBEHHOW XHMHUH,
3aMHTEPeCOBAaHHOCTH B HAayUHBIX 3HAHUSAX 00 yCTPOMCTBEe MUpPa U 00II[eCTBa;

2) rpaK/JaHCKOr0 BOCIIUTAHUSA:

TIpe/ICTaB/IeHUsT O COLMAJBHBIX HOpMax W TMpaBWIaX MeXITMYHOCTHBIX
OTHOILIEHW! B KOJIJIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTU B 00I11leCTBEHHO
MoJIe3HOM,  ydyeOHOMCC/leZloBaTeNIbCKOW,  TBOPUECKOM U JPYyrMX  BHJAX
JesiTe/IbHOCTA, TOTOBHOCTHM K pa3HOOOpa3HOW COBMECTHOH [ieATeNbHOCTH TIpU
BBITIOJTHEHUM y4eOHBbIX, TI03HaBaTeMbHBIX 3a7lau, BBIMOTHEHUA XUMHUECKUX
9KCTMepPUMEHTOB, CO3/lJaHUU yueOHbIX TIPOEKTOB, CTpeMJIeHHsI K B3aUMOIIOHUMAaHHIO
M B3aUMOIIOMOIIM B TIpOljecce 3TOW YyueOHOH [1esTeIbHOCTH, TOTOBHOCTH
OlIeHHMBaTh CBOE TIOBeJleHWe W TIOCTYTIKM CBOWX TOBapuileid C TIO3UIUU
HPABCTBEHHBIX U TTPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOC/IeZICTBUM IMOCTYIIKOB;

3) I{eHHOCTH HAyYHOT'0 TI03HAHUS:

MHPOBO033peHUYEeCKHe TIPe/ICTAaB/IeHUs] O BeI[eCTBe W XUMHUUECKOW peakIWy,
COOTBETCTBYIOII[i@é COBPEMEHHOMY YPOBHIO pa3BUTHSI HayKd W COCTaBJISIOIIHE
OCHOBY [jisi TIOHUMAaHUsI CYII[HOCTA HAayYHOW KapTWHBI MHpa, IMpeACTaBieHus: 00
OCHOBHBIX 3aKOHOMEpDHOCTSIX Ppa3BUTUSI TIPUPOJbI, B3aMMOCBSI3IX YeJlOBeKa C
TIPUPOTHOM Cpefiol, O PO/ XMMUH B IMO3HAHWM 3TUX 3aKOHOMEPHOCTeH;

To3HaBaTe/IbHble MOTHBBI, HallpaB/ieHHbIe Ha TIOJyueHHe HOBBIX 3HAHHWU 10
XUMHH, HEoOXoquMble /i1 0O0bsICHeHWs HabJIr0/laeMbIX TIPOIECCOB W SIBJIEHHH,
To3HaBaTe/bHOW, WH(GOPMAl[MOHHOW M UWTaTelbCKOW KYJbTYpPbl, B TOM 4YHC/Ie
HAaBBIKOB CaMOCTOSITE/IbHOH paboThl C y4eOHBIMA TEKCTaMH, CIPaBOYHOMN



UTEepaTypoy, [OCTYNMHbIMA TEXHUUYECKUMMU CpeJCTBaMU HH(OPMaLMOHHBIX
TeXHOJIOTHU;

UHTepeC K OOyueHWI0 M T[103HaHHIO, JH0O03HATENbHOCTb, TOTOBHOCTb U
CocoOHOCTL K caM000pa3oBaHMIO, TIPOEKTHOM U UCC/Ie[|0BaTeIbCKOMN
JesiTe/IbHOCTA, K OCO3HAHHOMY BBIOODY HalpaB/IeHHOCTA W YPOBHS 00yueHHs B
Jla/IbHeMIIIeM;

4) ¢popMupoBaHus Ky/IbTYPbI 3l0POBbSI:

OCO3HaHWe I1IeHHOCTU J>KW3HM, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3[J0POBBI0, YCTAaHOBKM Ha 3/I0pPOBbIM 00pa3 ’KW3HH, OCO3HaHWE TOCTe/CTBUN U
HeTpUsiTHe BpeAHbIX NpUBbIUeK (YroTpebieHus aKOT0/Isl, HAPKOTUKOB, KypeHHs),
HeobxomuMocT  coO/to/leHrss  TIpaBU/  0e301acCHOCTH  TpU  OOpallleHud ¢
XUMHUUeCKUMU Bell[eCTBaMH B OBITY U peanbHOM >KU3HM;

5) TPyAOBOro BOCHUTAHMSA:

VHTEepeC K MPakTUUeCKOMY U3yUeHUI0 TIpo(eccuil U TpyJja pa3jiMyHoro poja,
yBaKeHHe K TPYy/Ay W pe3yibTaTaM TPYAOBOW [esTelbHOCTU, B TOM UHC/e Ha
OCHOBE TIpUMEHEHWs TpeJIMEeTHBIX 3HAaHWUW I10 XWMHH, OCO3HAHHBLIM BBIOOD
WHAVBU/IyaTIbHOM TPaeKTOPHH TPO/0/DKeHUs] 00pa30BaHUs C YUETOM JIMUHOCTHBIX
MHTEPEeCOB U CIIOCOOHOCTH K XMMHH, 00IIIeCTBeHHBIX MHTEPeCOB M MOTpebHOCTeH,
yCrelHol npodecCcroHaIbHON eSITe/IbHOCTH U Pa3BUTHS He0OXOIUMbIX YMEHUH,
TOTOBHOCTh aZIalITUPOBAThCS B TTPO(eCCUOHAILHOU CpeJe;

6) 3K0/10ru4ecKoro BOCIIUTAHUA:

9KO0JIOTUYEeCKH I1iejiecooOpa3Hoe OTHOIlIeHHe K TIpUpojie KaK HCTOUHHKY
)KU3HHU Ha 3emJie, OCHOBe eé CyllleCTBOBaHUsI, IOHMMaHWe LIeHHOCTU 3/J0POBOTO U
Ge3omacHoro o6pa3a J»KM3HW, OTBETCTBEHHOe OTHOLIEHWe K COOCTBEHHOMY
bU3MUeCKOMYy U TICUXHYeCKOMY 3/I0pPOBbIO, OCO3HaHHWe I[eHHOCTH COO/rofieHus
TipaBuW/1 6e3011acHOTO TIOBejeHUsI Py paboTe C BellleCTBaMU, a TAK)Ke B CUTYaLIUsX,
YTPO’KAIOIINX 3/I0POBbIO U XKM3HU JTHO/IEeH;

CTIOCOOHOCTH TIPUMEHSITh 3HAHMS, TOJydaeMble MPU W3yUeHWH XUMUH, /IS
pelleHus 3a/lau, CBSI3aHHBIX C OKPY’Katollled NMPUPOJHOM CpeJioH, /1Jisl TTIOBBILLIEHNS
YPOBHSI  9KOJIOTMUECKOW  KYJIbTYphbl, OCO3HaHUSl TI7100a/bHOTO  XapakTepa
9KOJIOTMUECKUX TpobieM U TyTel UX pellleHusl MOCPeJiCTBOM MeTO/I0B XUMUH,
9KOJIOTMUECKOT0 MBIIILIeHHUs], yMeHHUs pyKOBO/ICTBOBAThCSl M B TI03HABATe/ILHOM,
KOMMYHUKATUBHOM U COLIMA/TbHOM TIPaKTUKe.

METAITPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe MeTarpeAMeTHBIX pe3y/JbTaTOB BbIJEMSIOT 3HAUMMble IS
dbopMHpoBaHUs MHPOBO33peHHsI OOlljeHayuHble TIOHATUS (3aKOH, Teopwus,
TIDUHLIUI, TUIIOTe3a, (akT, CUCTeMa, MPOLecC, SKCIePUMEHT U JIPyroe.), KOTOpbIe
WCTIOJIb3YIOTCS B €CTeCTBEeHHO-HAyUYHbIX y4eOHBIX TIpeMeTax U TIO3BOJISIOT Ha
OCHOBe 3HaHWM U3 3THUX MpeAMeTOB (OPMHPOBATH Tpe/CTaB/IeHUe O 1ieJIOCTHOU



HayyHOUW KapTWHe MHpa, U YHUBepCabHble yueOHble JeliCcTBUS (TT03HaBaTebHbIE,
KOMMYHUKaTUBHbIe, PETY/SITUBHbIE), KOTOphle obecreunBaioT ¢GopMUPOBaHKE
TOTOBHOCTH K CaMOCTOSITe/IbHOMY IIJTAHUPOBAHUIO M OCYIIeCTBAEHUIO ydyeOHOM
JlesATe/IbHOCTU.

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE YUeOHbIe el CTBHSs

Bba3oBble jioruyeckKue AeficCTBUS:

YMEHUS WCII0/b30BaTh MPUEMBI JIOTUUECKOTO MBIIIIEHUS TIPU OCBOEHUU
3HAaHWUM: PACKPbIBATb CMbBIC/ XUMHUUYECKUX TIOHSTHN (BbIZIEJIATh UX XapaKTepHbIe
TIPU3HAKW, yCTaHaB/MBaThb B3aWMOCBSI3b C JDYTMMU TMOHSATHUSMM), UCIO0JIb30BaTh
TIOHSTHUS /1Jis1 OObSICHEHHS OT/e/IbHBIX (PAaKTOB U sIBJIeHUH, BLIOWpaTh OCHOBAHUS U
KPUTEpUU [/1s1 KJaCCU(PUKALIMM XUMHYECKUX BellleCTB U XMMHUUeCKUX peakl[uH,
yCTaHAB/MBaTh ITPUUHMHHO-C/Ie/[CTBEHHBIE CBSI3M MEXIy OOBEKTaMH H3yueHHs,
CTPOUTH JIOTUUECKUe pacCyXAeHusi (MHAYKTUBHbIE, le/lyKTHBHbIe, 110 aHA/IOTHN),
JleniaTh BbIBO/IbI U 3aK/THOUEHUS;

yMeHUe TIpUMEeHsSITb B TIpoliecce TIO3HAHUSI TOHSTUS (TIpeJiMeTHble W
MeTarnpeIMeTHbIE), CAMBO/IMYECKUE (3HAKOBbIE) MO/Ie/IH, UCM0JIb3yeMble B XUMUH,
1ipeoOpa3oBbIBaTh IMIMPOKO MIPUMEHsIeMble B XUMHUHM MOZe/IbHbIe TIpe/ICTaB/IeHus —
XMMUUeCKUH 3HaK (CUMBOJ 3J/ieMeHTa), XuMudeckass ¢dopmy/ia U ypaBHeHHe
XUMUYECKON peaki[iy — MpY pelleHnH yueOHO-TI03HaBaTe/IbHbIX 3a/iau, C YUETOM
3TUX MOJE/bHBbIX TIPEeCTaB/Ae€HUN BBISIB/IATH U XapaKTepPU30BaTh CYI[€CTBEHHbIE
TIPU3HAKU U3y4YaeMbIX 0OBEKTOB — XUMHUUECKUX BEIeCTB U XMMUUECKUX Peaki[ui,
BLISIB/ISITH ~ OOIMie  3aKOHOMEPHOCTH, TIPUYMHHO-C/Ie[ICTBEHHbIe  CBSI3U U
TIPOTUBOPEYUS B U3yUaeMbIX IMPOLeCCax U SIBJIEHUSIX.

Bba3oBble ucciefoBaTe/IbCKHe AeHCTBUS:

yMeHHe HCI0/b30BaTh IOCTaB/AeHHbIe BOMPOChI B KauecTBe WHCTPYMEHTa
MO3HaHWs, a TakXe B KayeCTBE OCHOBbI [jid (POPMHPOBAHMUSI TUMOTE3bl TI0
TpOBePKe MPaBU/IbHOCTH BbICKA3bIBAEMbIX CY K/ €HUM;

nproOpeTeHHe OIbITa [0 TUIAHUPOBAHWIO, OpraHU3alldd W IIPOBEI€HUI0
yUeHHYeCKMX SKCIIepUMEeHTOB, yMeHHe Hab/mogaTh 3a XOZOM Mporiecca,
CaMOCTOSITeJTbHO TIPOTHO3MPOBATh €ro pe3yJ/ibTaT, (opMy/IMpoBaTh 0000IIeH s U
BBIBO/IbI 110 pe3y/ibTaTaM INPOBeJEHHOIO OIMbITa, UCC/Ie/JOBAaHUSI, COCTAB/ISITh OTUET
0 TIpo/iesIaHHOM paboTe.

Pabora c uaopmanmeii:

yMeHUe BbIOWpaTh, aHa/JM3UPOBaTh W WHTEPIPETHPOBaTh WH(OPMAIMIO
pa3/IMuHbIX BUJOB U (DOpPM Mpe/CcTaB/ieHUs], TI0JlydyaeMy0 U3 pa3HbIX UCTOYHUKOB
(HayuHO-TIOMYJISIpHasi  JIUTeparypa XWUMHUYECKOrO COZEp’KaHWsl, CIpaBOYHbIE
rmocobusi, pecypcbl VHTepHeTa), KPUTUUECKH OLIEHWBaTh TPOTHUBOPEUMBYIO U
HeJJOCTOBePHYH0 MH(OPMaILHIO;



yMeHUe TIPUMeHSITh pa3/MyHble MeTOZbl M 3allpoChl NP TIOMCKe U 0TOope
vHbOpMAalid ¥ COOTBETCTBYIOIIMX [JaHHBIX, HEOOXOAUMBIX /i BBIIOJIHEHUS
yueOHbIX Y MO3HaBaTebHBIX 3a/lau OMpe/|e/IEHHOr0 TUIIa, MPUoOpeTeHre OIbITa B
0o0/acTd  HMCTOB30BaHUS  MH(POPMAIIMOHHO-KOMMYHHUKAaTUBHBIX — TEXHOJIOTHH,
OBJIa/leHHe KYJIbTyPOl aKTUBHOT'O MUCTIOJ/Ib30BaHUS PA3/IMUHBIX MTOMCKOBBIX CUCTEM,
CaMOCTOSITe/TbHO BbIOMpaTh ONTUMA/IBEHYIO (hOpMY TpefcTaBieHus: HHGOOpMaLUY U
WJTIOCTPUPOBaTh pelllaeMble 3a/lauyd  HeC/I0)KHbIMA CXeMaMH, /JuarpaMMaMu,
apyrumu (hopMamu rpadyku U UX KOMOUHAIUSIMU;

yMeHWe UCIob30BaTh M aHaAM3WpOBaTh B TIporjecce yueOHOW U
VICC/IeIOBATe/IbCKOW JesiTe/TIbHOCTU MH(OPMALMI0 O BAUSHUK TTPOMBILIIEHHOCTH,
CeJIbCKOr0 XO03siCTBAa W TpaAHCIIOpPTa Ha COCTOSIHWE OKpY»Karolllel TMpUpPO/HOM
cpefpbl.

KoMMyHHUKaTHBHbIE YHHBEPCA/TbHbIe YueOHbIe JeCTBHUSA:

yMeHMs1 3ajaBaTb BOMpPOCHI (B Xo4e Juasora W (WIM) AUCKYCCHUH) MO
cyliectBy  oOcykgaemoil  Tembl, (OPMYJUPOBaTh CBOU  TIpeJJI0XKeHUs
OTHOCUTEJTbHO BBITIOJTHEHUSI IPe/I/IOKEHHOM 3a/1aul;

yMeHUsI  MpPeJCTaB/sATh  TMOJyuyeHHble  pe3y/bTaThl  I103HABATEJbHOM
JesiTeIbHOCTU B YCTHBIX W MMCbMEHHBIX TeKCTax; /[iefaTh [pe3eHTaluo
pe3yJIbTaTOB BBIMOJHEHHSI XUMUYECKOro 3KcreprMeHTa (/1abopaTOpHOTO OIbITa,
nabopaTopHO paboThI 10 UCC/Ie/JOBAHKIO CBOMCTB BeIlleCTB, yueOHOTr0 TIPOeKTa);

yMeHUsT y4eOHOrOo COTPyAHAYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO03HABAaTe/JbHOM UM MCC/IeOBaTeNbCKOM  eSTeJIbHOCTA  TIpU  pelleHuun
BO3HUKAKIIMX TpobseM Ha OCHOBe yuéTa OOIIMX WHTEpecoB M COIJIaCOBaHUs
no3uruk (06cy>xaeHusi, o0OMeH MHEHUSIMHM, «MO3TOBBIE IIITYPMbI», KOODIUHAIUSA
COBMECTHBIX JIEMCTBUM, OIpeJie/ieHWe KpUTepueB TI0 OlleHKe KauecTBa
BBITIOJTHEHHOMW paboThI U [IpyTHe).

Pery/nisiTUBHBbIE YHHBEpPCA/IbHbIE YUeOHbIe JeiCTBHSA:

yMeHUe CaMOCTOSITE/IbHO Ofpefe/isiTh LeJid JesTe/bHOCTH, IIaHMPOBaTh,
OCYIIIeCTBJISITh, KOHTPOJIMPOBAaTh W MPHU HEOOXOJWMOCTU KOPPEKTHPOBAaTh CBOIO
JesiTeNIbHOCTb, BBIOMpaTh Hanbomee 3pdeKkTrBHBIE CITOCOOBI pereHusT yueOHbIX 1
Mo3HaBaTe/bHbIX 33Jjlay, CaMOCTOSITEJIbHO COCTaB/IsTh WM KOPPEKTHUPOBAaTh
TIpe/IJIOKeHHbIA aZrOPUTM  /IeICTBUM TIpY  BBITIOJIHEHWW 33JlaHANd C  yUéTOM
TI0/yueHus] HOBBIX 3HaHWM 00 M3yuaembIx 0OBEKTax — Bell[eCTBaX W peaKlusX,
OLIeHUBaTb COOTBETCTBUE IIOJIyYEHHOTO pe3yJsbTaTa 3asiBJIeHHOM Lie/iv, YMeHHe
WCI0JTb30BaTh M aHAIM3MPOBATh KOHTEKCTHI, TIpe/jjlaraeMble B yC/IOBUU 3alaHUM.

IMPEAMETHBIE PE3YJ/IbTATBHI

B cocraBe TipefIMeTHBIX pe3y/JbTaTOB TI0 OCBOEHHIO 00sI3aTe/IbHOTO
Co/lep>KaHMs, YCTAaHOBJIEHHOTO JaHHOW eaepanbHON paboudeil TMpOrpaMmMoi,
BbI/IE/ISIFOT: OCBOEHHble O0YyYaroIMMUCS HayuHble 3HaHWs, YMEHUsI U CI0COOBI



JercTBUM, crenuduyeckue s TIpeAMeTHONM o0macth  «XUMMS», BH/bI
JesiTeTlbHOCTU [0  [OYyUYEeHHIO HOBOTO 3HaHWs, €ro WHTeprpeTaLuH,
1ipeoOpa30BaHMIO U MPUMEHEHUIO B PA3/IMUHbLIX YUeOHbBIX U HOBBIX CUTYal[UsIX.

K koHIly oOyueHusi B 8 K/acce rpeiMeTHbIe pe3yibTaThl Ha 6a30BOM ypOBHE

JOJDKHBI OTpaXkaTh C(hOPMHUPOBAHHOCTH Y 00YUarOIUXCS YMEHHI:

e PpacKpbIBaTb CMBICJI OCHOBHBIX XMMHWYECKHUX TMOHSATHUW: aTOM, MOJIEKY/a,
XUMUUECKUH 3JIeMEeHT, MPOCTOe BeIeCcTBO, CJIO)KHOE BeIeCcTBO, CMeCh
(ogHOpO/HAs U HEOJHOPOAHAs1), BaIEHTHOCTb, OTHOCUTE/IbHAsE aTOMHasi U
MOJIEKY/ISIDHasi Macca, KOJIMYeCTBO BelleCTBa, MOJIb, MOJISIDHasi Macca,
MaccoBasi A0/si XUMAYEeCKOT0 3jieMeHTa B COeIMHEeHNH, MOJISIPHBINA 00bEM,
OKCH/[l, KUCJIOTAQ, OCHOBaHHWe, CO/b, 3/IeKTPOOTPUIaTe/bHOCTb, CTeleHb
OKHCJIeHUS, XWMHWYecKasl peaklys, KaacCU(PUKaLUsi peaklui: peakiuu
COeIUHEHWs, peakUU pa3/iOKeHUsl, peakuu 3aMelleHus], peakluu
oOMeHa, 9K30- U SH/I0TepMUYEeCKHe peaKlyH, TerjioBoi 3(pdekT peakiuy,
AP0 aTOMa, 3JIEKTPOHHBIM CJIOM aToOMa, aTOMHasi OpOWTa/b, pajuycC
aToMa, XMMHUYecKasi CBsi3b, TMOJSIPHAasi M HEToJIsipHasi KOBaJIeHTHAsi CBSI3b,
VIOHHasl CBsI3b, MOH, KAaTUOH, aHWOH, PacTBOpP, MAaccoBasi [0/l BellleCcTBa
(mpoLieHTHAas1 KOHL|eHTpaLUs) B paCTBOPE;

e WJ/UTIOCTPHMPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX TIOHATUM U
TIPUMEHSITh 3TU TIOHSTUS MIPY OMMCAHUU BeIeCTB U UX MpeBpallieHu;

e WCMO0JIb30BaTh XWUMMWYECKYH) CHUMBOJIMKY [/l COCTaB/aeHUs1 (PopMys
BellleCTB U YpaBHEHUN XUMUUECKUX peakluii;

e OINpeje/sITh BaleHTHOCTh aTOMOB 3/IeMEHTOB B OMHAPHBIX COeIUHEHUSIX,
CTelleHb  OKHCJIeHWs ~ 37IeMeHTOB B OWHapHBIX  COeAVHEHUsX,
TIPUHA/I/IEXKHOCTh BellleCTB K OIpeJie/IEHHOMY K/aacCy COeJAUHEHUN I10
dbopmynaMm, BHJ XWUMHYECKOM CBsi3u (KOBajieHTHass W HOHHas) B
HeopraHWYeCcKUX COelMHeHUsIX;

e packpeiBaTh cMbIC/ [lepuoguueckoro 3akoHa [. WM. MeHgeneesa:
JIeMOHCTPHUPOBATh TOHMMaHUe TIepUOANYECKON 3aBUCMMOCTH CBOMCTB
XUMUUECKUX 37IEMEHTOB OT UX moJiokeHusi B [leproguueckoii cucrteme,
3aKOHOB COXPaHEHUsI MacChl BeIeCTB, TMOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPDHOTO YueHus1, 3aKOHa ABOrafipo;

e OIWCHIBAaTb W XapakTepu3oBaThb Tab/uuHyro ¢dopmy [lepruoanueckoit
CUCTEMBbl XMMHUUYECKUX 3JIeMEHTOB: pa3/iduyaTh TIOHSITUSI «TJlaBHast
noarpyra (A-rpyrma)» U «rmobouHas noarpynmna (b-rpynma)», Masbie U
Oonbilvie TEepUofibl, COOTHOCHUThL 0003HaueHMs, KOTOpble HMEIOTCS B
Tabsure «[lepuoguyeckas cucTeMa XUMHYeCKMX 3nemeHtoB [I. M.
MeHziesieeBa» C UMCJIOBBIMU ~ XapaKTePUCTUKAMU CTPOEHHsI aTOMOB



XUMHUUECKUX 3/IeMeHTOB (COCTaB U 3apsiji siApa, obiiee UYnCI0 3/IeKTPOHOB
Y pacrpejeneHue Ux 10 3JIeKTPOHHBIM CJI0SIM);

K/lacCU(UIMPOBaTh XMMUUYECKUe 3/IeMeHThI, HeopraHWJyeckre BelllecTBa,
XUMUUecKrde peakiuy (M0 YUCAY W COCTABY YYaCTBYHOIUX B peakKlUU
Bell[eCTB, TI0 TeryIoBOMY 3 deKTy);

XapaKTepu30BaTh (OIHMChIBaTh) OOIMe XUMHUYECKHe CBONCTBA Bell[eCTB
pa3/MUHbIX K/IaCCOB, MOATBEPXK/1asi OMKMCcaHue TpUMepaMu MOJIeKYISIPHbIX
ypaBHEHUM COOTBETCTBYIOIIMX XUMHUUECKHX peaklri;

TIPOrHO3MPOBaTh CBOMCTBA Bel[eCTB B 3aBUCUMOCTH OT UX KaueCTBEHHOI0
COCTaBa, BO3MOXKHOCTH TIPDOTeKaHUSI XWUMHUECKHUX TpeBpalljeHuil B
pa3UYHbIX YCIOBUSIX;

BBIUUC/IATb OTHOCUTEJIbHYI0 MOJIEKYJ/IIPHYIO UM MOJISIPHYHO ~ MaccChl
BeIIeCTB, MaCCOBYI) [IOJIF0 XUMHUECKOro »3jieMeHTa 10 ¢opmyie
COeJJMHEeHUs], MaCCOBYIO JIO/I0 Bell[eCTBa B PACTBOPE, NIPOBOUTH PaCUYéThI
10 YpaBHEHHIO XMMUUECKOW peaklivu;

TIPUMEHSITh OCHOBHBIE Olepalyd MbIC/UTE/bHON JesiTe/lbHOCTA — aHaJu3
Y CUHTe3, CpaBHeHHe, 00001leHMe, CHCTeMaTU3aluio, KiacCU(UKaIrio,
BbIsIBJIEHVEe TIPUUMHHO-C/Ie[ICTBEHHBIX CBsi3ell — Jii U3yueHHsi CBOWCTB
Bell[eCTB U XHWMUUECKUX peaklhil, eCcTeCTBeHHO-Hay4YHble MeTO/bl
no3HaHus — HabsrofeHWe, W3MepeHHe, MOJeTUpOBaHue, KCIIePUMEHT
(peasbHBIN U MBIC/IEHHBIN);

cnefoBaTh  MpaBWIaM  TIO/Ib30BaHUSI ~ XMMMUUECKOW  TOCyJjou U
nabopaTopHbIM 000py/OBaHHWEM, a TakKKe TMpaBWiaM oOpalieHus C
Bell[eCTBAaMU B COOTBETCTBUM C UWHCTPYKI[USIMA TI0 BBITIOJHEHHIO
nmabopaTOpHBIX XWMHUYECKHUX OTNBITOB IO TIOAYUYEHWI0 W COOMpaHUIO
ra3oo0pasHbIX BellecTB (BOJAOpPOAA U KHC/IOPO/a), TPUTOTOBJIEHHIO
pacTBOPOB C OMpejenéHHOU MaCCOBOM J0JieM PaCTBOPEHHOTO BeleCTBa,
M7IaHUPOBaTb U TPOBOAUTH  XUMHUECKHEe  SKCIIEPUMEHTHI  TIO0
pacrio3HaBaHMIO PACTBOPOB 1le/I0Ueil U KUC/IOT C MOMOLIbI0 UHUKAaTOPOB
(makmyc, heHondTanenH, MeTUIOPaHX U ApyTHe).

K koHIly oOyueHusi B 9 K/acce ripeiMeTHbIe pe3y/ibTaThl Ha 6a30BOM ypOBHe
JOJDKHBI OTpa)KaTh C(hOPMHUPOBAHHOCTH Y 00YUaroLUXCsl YMEHUI:

pacKpbiBaTh CMBICT OCHOBHBIX XUMHWUECKUX TIOHATUN: XUMUUYECKUN
5/IeMeHT, aTOM, MoJieKy/a, WOH, KaTHUOH, aHWOH, MPOCTOe BeIleCTBO,
C/I0)KHOE BeIlleCTBO, BaJIeHTHOCTb, 3J/IeKTPOOTPULIATeTbHOCTb, CTeleHb
OKHCJIeHUS], XMMHUUeCKasi peaklivsi, XUMHUUecKasi CBsi3b, TeIJIOBOM 3(PdeKT
peakiuM, MOJb, MOJIAPHBIA  00BEM,  pacTBOpP,  SEKTPOJIUTHI,
HEe3/IeKTPOJIUThI, 3/IEKTPOJIUTAUECKAs] JUCCOLMALUs, peaklUd HOHHOTO
oOMeHa, Karaiu3aTtop, XHMWUECKOe paBHOBecHe, oOpaTUMble U



HeoOpaTUMble peaki[il, OKHC/IMTeTbHO-BOCCTAHOBUTE/IbHBIE DeaKIuH,
OKUC/IUTE/b,  BOCCTAHOBUTE/b,  OKUCJIEHWe W  BOCCTaHOBJIEHUE,
a/uioTponusi, aMm(GOTePHOCTh, XMMUUeCKasi CBS3b (KOBa/ieHTHasi, WOHHas,
MeTa/l/iInueckasi), KpUCTa//IMueckass peliéTka, KOpPpO3usi MeTasljoB,
CI/IaBbl, CKOPOCTb XUMHWYECKOM peakluW, T[peJesibHO JOIyCcTUMast
koHueHTpauus [1IK Bemjectsa;

W/UTIOCTPUPOBaTh B3aWMOCBS3b OCHOBHBIX XUMUUYECKUX TIOHATHNA U
TIPUMEHSITh 3TU TIOHSITUS TIPY ONTMCAHUU BeIeCTB U UX MpeBpallieHu;
VCTO/Ib30BaTh XUMMUUECKYH0 CHMBOJIMKY [J/Is1 COCTaBjeHus (opMy
BellleCTB U YpaBHEHUN XUMUUECKUX peakluii;

oripeJie/iSiTh BaleHTHOCTb U CTeleHb OKUC/IEHUSI XUMUUeCKUX 3/1IeMeHTOB B
COeMHEHUSIX pa3/IMUHOr0 COCTaBa, MPUHAJJIEKHOCTb BeLIeCTB K
ornpeJenéHHOMY K/acCy COeJuHeHWW Mo ¢opMmysam, BUJ XHMUUECKOU
cBsi3u (KOBajieHTHasi, MOHHasi, MeTa/uldyeckas) B HeOpraHUUeCKUx
COeMHEeHUsIX, 3apsJ WOHA M0 XUMUUYecKou (opMysie, XapakTep Cpefibl B
BOJIHBIX PAacCTBOpax HEOPraHWYeCKUX COeJMHeHWM, TUIl KpPUCTa/UTUueCcKou
pelIEéTKY KOHKPETHOTO BeIlleCTBa;

packpbiBaTh CMmbICI [lepuoguueckoro 3akoHa [[. W. MeHgeneeBa u
JIEMOHCTPUPOBaTh €ro TOHMMaHWe: OMUChIBaTh M XapaKTepr30BaTh
TabsmuHyto ¢opmy Ilepuoguueckoil CUCTEMbl XUMUYECKHUX 371eMEHTOB:
pa3nuuaTh TIOHSTUSI «rJaBHas mnoArpymnmna (A-rpymma)» U «mnobouHast
nogrpynmna (b-rpyrmna)», Manbie ¥ Oosibllivie TIepUOJbI, COOTHOCHUTB
o003HaueHUsI, KOTOpble WMEIOTCS B TIePUOJUYECKOM Tabiuie, C
YUCJIOBBIMU ~ XapaKTepUCTMKAMM  CTPOEHUsI aTOMOB  XUMMUYECKHUX
3/IeMeHTOB (COCTaB U 3apsj szpa, o0llee YUC/IO 3/IeKTPOHOB U
pacripefiejieHe HMX TI0 37eKTPOHHBIM CJI0sSIM), OOBSCHATH 0OIIHe
3aKOHOMEPHOCTU B W3MEHEHWHU CBOMCTB 3/IeMEHTOB U WX COeJUHEHUN B
ripefiesiax MaJibIX MepPUO/IOB Y TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS] UX
aTOMOB;

K/IaCCU(ULIMPOBaTh XUMUUECKHe 37IeMeHThbl, HeopraHuyeckue BelllecTBa,
XUMUYecKre peaklyy (M0 YUCAYy W COCTaBy YYacCTBYHOIUX B peakKLUU
BeL[eCTB, MO Terj0BOMYy 3(deKTy, M0 M3MeHeHUI0 CTereHeill OKUC/IeHUs
XUMUUECKHUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBaTh) OOIMMe U Crierudpuueckre XUMHUECKHe
CBOMCTBa TMPOCTBIX M CJIOXKHBIX BeLIeCTB, MOATBepXKAas OIucaHue
TIpUMepaMM  MOJIEKYJISIPHBIX W WOHHBIX YpaBHEHHU COOTBETCTBYOIIUX
XUMUYECKUX peakl[ui;

COCTaBJ/IATb ypaBHEHUsI 3/JeKTPOJUTUYECKOW [UCCOLMallK  KUCJIOT,
1[e/I0Yer U COoseH, MOoJIHbIe M COKpall|éHHbIe yPaBHEHUs peakl[ii MOHHOIO



oOMeHa, ypaBHEHHS Peaklyid, IIOATBEP)KIAIOIIUX CYI[eCTBOBAHUE
TeHeTUUeCKOU CBSI3U MEK/y BeIlleCTBaMH Pa3/IMUHbIX K/1aCCOB;
PACKpbIBaTh CYIIIHOCTb OKHC/IHUTE/IbHO-BOCCTAHOBHUTE/IbHBIX — peaKIuid
TIOCPEeZICTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OaslaHca 3THUX peaki[ui;
TIPOrHO3UPOBAaTh CBOMWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOEHUs,
BO3MO>XHOCTH TIPOTEKaHHS XWUMHUYECKHX TIPeBPAll[eHUi B pa3/TMUHbIX
yCJIOBHSIX;

BBIUMC/IATb OTHOCHUTE/IbHYIO MOJIEKY/IAPHYI0O UM MOJIIPHYIO ~ MacChl
BEI[eCTB, MAaCCOBYIO [OJIF0 XHMUUYECKOTO 3jeMeHTa Ti0 (opmyse
COeJUHEeHHMs], MAaCCOBYIO JIO/TIO BEI[eCTBA B PACTBOPE, TIPOBO/UTL PACUETHI
TI0 YPaBHEHUIO XUMHUUECKOW pPeakijuy;

cobmofaTh  TpaBWIa  TI0JIb30BaHUS  XUMHWUYECKOW  TIOCyZoM U
nabopaTopHbIM 000py/lOBaHMEM, a TakKe TIIpaBu/a oOpalleHus1 C
BeIleCTBAMM B COOTBETCTBUHM C WHCTPYKLUSMU TI0  BBITIOJTHEHHIO
71a00paTOPHBIX XUMHUUYECKHUX OIBITOB TI0 TIOAYYEHHI0O U COOMpaHHIO
ra3oo0pa3HbIX BellecTB (aMMHaKa M YIIeKHC/IOTO ra3a);

MIPOBO/INTh ~ PEAKI[MH,  IIOATBEpP)KJAIoI[e  KauyeCTBeHHBIH  COCTaB
Pa3IMYHBIX BEIIeCTB: PacliO3HaBaTh OMBITHBIM IyTEM XJIOPHZ-, OPOMUI-,
vwoaua-, KapboHat-, docdar-, cunmMkaT-, Cynbdar-, TUAPOKCHA-UOHBI,
KaTWUOHbI aMMOHHS W WMOHBLI WM3YUEHHBIX METa/JIOB, TPHUCYTCTBYIOIINE B
BO/IHBIX PAaCTBOpPaxX HEOPTaHUUYECKUX BEI[eCTB;

TIPUMEHSTb OCHOBHBIE OTIepal[ii MBICTUTE/LHOU /eATeTbHOCTH — aHaju3
M CHUHTe3, CcpaBHeHWe, 0000IIeHWe, CHCTEMaATH3alUI0, BbISB/IEHHE
TIPUUMHHO-C/Ie[CTBEHHBIX CBSI3ed — JIJI1 WU3yUeHHs CBOMCTB BEINEeCTB U
XUMHUECKUX PeakIMi, eCcTeCTBeHHO-HayuHble MeTOAbl TIO3HAHUS —
HaO/mofieHre, U3MepeHre, MOJE/TMPOBaHHe, SKCIIEPUMEHT (pealbHbId U
MBbIC/IEHHBIN).



TEMATNYECKOE INTAHMPOBAHUE

8 K/TACC
KonnyecTrBo yacos
No HaumeHoBaHue pa3jeioB 1 OnexktpoHHbIe (1{udpoBbIie)
KoHTpo/ibHbIE IIpakTHUecKkue
n/n TeM NPOorpaMmbI Bcero oOpa3oBaTe/IbHBIE PecypChl
padoThI padoThI
Pa3pgen 1. IlepBoHava/ibHbIE XUMHUYECKHUE TTOHATHUSA
Xumust — BaykHasi 001aCTh

11 eCTeCTBO3HaHUA U 5 0 1 bubmoreka LIOK

' TpaKTUUeCKOM JiessTeTbHOCTH https://m.edsoo.ru/7f41837¢

yesioBeKa

1o BemectBa u xvimmueckue 15 1 1 bubmoreka IIOK

' PeaKIyu. https://m.edsoo.ru/7f41837¢c

Wtoro no pa3peny 20

Pa3pgen 2. BaxkHelue npejCcTaBUTe/IM HEOPraHMUeCKUX BellecTB
51 Bosgyx. Kucnopog. ITonsitre 6 0 bubmmoreka LIOK

) 006 okcugax https://m.edsoo.ru/7f41837¢
59 Bopopog. ITonsitue 0 KUcaoTax 3 0 1 bubnmoreka LIOK

) U COJIAX https://m.edsoo.ru/7f41837¢
53 Boga. PactBopsl. [ToHsiTHe 006 c 1 1 bubmuoreka IIOK

) OCHOBAHUAX https://m.edsoo.ru/7f41837c
54 OCHOBHbI€ K/1aCChI 1 1 1 Bbubmoteka LIOK

) HeopraHuuyeCcKux CoeMHeHU https://m.edsoo.ru/7f41837c

Wtoro no pa3peny 30

Paspen 3. Ilepuoanueckuu 3akoH u Ileproguyeckas cucrema xumuueckux 31eMeHToB [I. . Menpeneesa. CTpoeHne aToMOB.
XumMnueckas cBfi3b. OKHC/IUTe/IbHO-BOCCTAHOBUTE/IbHBIE PeaKIiiu




[TepuonruecKuii 3aKOH 1

31 [Tepuioguueckas cuctema 7 bubmioreka LJOK
) XAMUYEeCKHX 3yemeHToB . . https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHre aTomMa
XuMHruyeckast CBsI3b.
3.2 OKUC/IUTEIEHO- 8 Bubmorexa [IOK
) https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTEJIbHbIE peaKLUuU
bubmuoreka IIOK
Wroro no paspieny 15 https://m.edsoo.ru/7f41837c
Pe3epBHOe BpeMs 3 Bubmorexa 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/nm KoHTpo/1bHBI IIpakTHYeckue
NMPOrpamMMbl Bcero oOpa3oBare/IbHBIE
e paboTbI paboTsI
pecypchbl
Pa3zpen 1. BenjecTtBo U xXuMH4yeckue peaknuu
11 [ToBTOpEHMe U yriybeHre 3HAaHUN c 1 0 Bubmoreka IIOK
) OCHOBHBIX Pa3/iesioB Kypca 8 Kimacca https://m.edsoo.ru/7f41a636
1o OCHOBHBIE 3aKOHOMEPHOCTU XUMUUECKUX 4 0 0 bubmoteka LIOK
' peaxwuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTAYECKast JUCCOLUALIHS. 3 1 1 bubnmoreka IIOK
) XuMHUeCcKue peakLiii B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro nio pasgeny 17
Pa3pgen 2. HemeTa/lsibl U X COeAUHEHHUS
51 OO0111ast XapaKTepUCTHKa XUMHUECKUX 4 0 1 Bubmioreka IIOK
) sneMeHTOB VIIA-rpymrsl. ['aoreHst https://m.edsoo.ru/7f41a636
OO0111ast XapaKTepUCTHKa XUMHUECKUX
) bubmoTeka 1IOK
2.2 snemeHTOB VIA-rpynmnsl. Cepa u eé 6 0 1
https://m.edsoo.ru/7f41a636
coeJuHeHUsI
OO0111ast XapaKTepUCTUKA XUMHUECKUX
2.3 sneMeHTOB VA-rpynmnbl. A30T, hochop u ux 7 0 1 Bubmmorexa TTOK
) PymHBt. ’ P https://m.edsoo.ru/7f41a636
CcoeJuHeHUsI
OO0111ast XxapaKTepUCTUKa XUMUUECKHX
2.4 snemeHTOB [V A-rpymmsbl. Yraepog v 8 1 1 Bubmorexa OK
) . Py ) oA, https://m.edsoo.ru/7f41a636
KPEeMHUM U UX COeJUHEeHUs




Wtoro no paspeny 25
Pazpgen 3. MeTta/iibl U UX COeJUHEHUS
. bubmoteka LIOK
3.1 Obue cBoiiCTBa MeTasI0B 4 https://m.edsoo.ru/7f41a636
N bubmoteka LIOK
3.2 BakHemIe MeTa/lJibl U KX COeqUHEHMS 16 https://m. edsoo.rw/7f41a636
Wtoro no pa3peny 20
Pa3pen 4. Xumus 1 oKpy’Kawias cpeja
4.1 BelniectBa 1 MaTepuasbl B JKU3HU Ye/IOBEKa 3 Bubmorexa [IOK
) H P https://m.edsoo.ru/7f41a636
Wtoro no pa3peny 3
Pe3epBHOe Bpems 3 Brbmmorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







ITIOYPOYHOE IVIAHNPOBAHUE

8 K/TACC
KoimmuyecTBO yacoB JJ/IeKTPOHHBIE
Hara
Ne uudpoBbie
TeMa ypoka KoHTpo/ibHBI IIpakTHyeckue | H3yU€HH
n/n Bcero oOpa3oBaTe/IbHbIE
e paboTbI paboTsI !
pecypchbl

1 IIpegmet xumuu. Poib XUMUM B )KU3HU 1 bubmioreka LIOK
yesioBeka. Tesia U BeljecTsa https://m.edsoo.ru/ff0d210c

2 [ToHaTHe 0 MeTOaX MO3HAHKS B XUMHUU 1 bubmorexa IOK

A https://m.edsoo.ru/ff0d227e
[MpakTrueckast pabota Ne 1 «ITpaBuna

3 paboThI B 1ab0OpPaTOpUU U TIPUEMBI 1 ! bubmmoreka IIOK
obpaiijeHusi ¢ 7abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
obopyioBaHHEM»

4 Yuctele BerjectBa ¥ cMecu. Crioco0bl 1 bubmoteka LIOK
pasjeneHusi cMecei https://m.edsoo.ru/ff0d26ca
[MpakTryeckast pabora Ne 2

5 «Pa3nenenuie cmeceit (Ha ripumepe 1 1 Bubmmorexa [OK

a ! (Ha TIpUMED https://m.eds00.ru/ff0d28c8
OUYMCTKHU NIOBAPEHHOU COJIN)»
bubmoTeka [JOK

6 ATOMBI ¥ MOJIEKY/IbI 1 nomorexa L

https://m.edsoo.ru/ff0d2a6c

7 XHUMUUeCKUEe 3/IeMeHThI. 3HaKU 1 bubnuoreka LIOK
(CMMBOJIBI) XUMUUECKUX 371IEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U cnoXXHbIe BeljecTsa 1 bubmmotexa IOK

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

9 ATOMHO-MOJIEKY/IIPHOE yYeHue 1 Bubmmoreka [IOK

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




3aKOH MOCTOSTHCTBA COCTaBa BelleCTB.

bubmoreka LJOK

10 Xumunyeckas (popmysa. BajeHTHOCTb
bopmy https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHWUECKUX 3/1IEMEHTOB
1 OTtHOCuTe/IbHAs aTOMHas Macca. bubmioreka LIOK
OTHOCUTe/IbHAas MOJIeKyJ/IsIpHas Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 07151 XUMUYeCKOro bubmmoreka IIOK
3jieMeHTa B COeJUHEHUHN https://m.edsoo.ru/ff0d350c
13 KonnuectBo Berjectsa. MoJib. Bbubmuoreka [JOK
MonsipHas Mmacca https://m.edsoo.ru/ff0d5230
14 du3rUeCcKre U XUMUYeCKHe SIBJIeHUS. Bbubumoreka [JOK
XUmuryeckas: peakLus https://m.edsoo.ru/ff0d37fa
15 IIpy3Haku 1 yci0BUs NpoTeKaHUs bubnuoreka IIOK
XUMHUYECKUX peaklui https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEeHHs MacChl BellleCTB. bubnmoreka IIOK
XuMHUUeCKre ypaBHeHUs https://m.edsoo.ru/ff0d3b88
BbiunciieHust KomMuecTBa, MacChl
17 Bell[eCTBa [0 YpaBHeHUSAM XUMUYECKUX Bubmorexa [JOK
Ul Ny yp https://m.edsoo.ru/ff0d5708
peakLuii
Knaccudukanys XuMuueckux peakLyim
ukaty pearti bubmmoreka [IOK
18 (coenvHeHus1, pa3ioXKeHUs,
https://m.edsoo.ru/ff0d3f34
3ameriieHusi, o0OMeHa)
M. B. JIOMOHOCOB — yUéHBbIM-
19 sHIMK/IoTIeAuCT. Ob00IIeHNe U Bubmaorexa IOK
H AHCT. o https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aLus 3HaHU!
20 KontponbHas pabora Nel 1o Teme bubnuoreka IIOK
«BelecTBa ¥ XMMHUYeCKHe peakLuni» https://m.edsoo.ru/ff0d4290
21 Bo3gyx — cmech razos. CocraB bubnuoreka IIOK

Bo3ayxa. Kuciopon — s/emeHT u

https://m.edsoo.ru/ff0d448e




rnpoctoe BelectBo. O30H

dusnUeckye U XMMHUUYecKre CBOMCTBA

bubnuoreka IIOK

22
KHCII0POAQ (PEAKLMH OKHCIIeHHS, https://m.edsoo.ru/ff0d4614
ropenue). [ToHsTHe 06 oKcHax
CriocoOslI roJtyueHust KUCI0PO/ia B
23 nabopaTopuy U MPOMBIIIEHHOCTH bubmorexa OK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumeneHue Kucaopoza
TernoBoii 3¢ ekt XuMuUecKou
24 peakLuu, TIOHATHE O bubmoteka LIOK
TEePMOXUMUYECKOM ypaBHEHUHU, 3K30- U https://m.edsoo.ru/ff0d4790
9HJ0TEPMUYECKUX PeaKLUsIxX
TonmBo (He(Th, yroab U MeTaH).
25 3ar HBHGI—EI/qu];OS yxa CTTOCOOBI lro Bubmoreka [IOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
rpe0TBpaLeHust
[TpakTrueckast pabota Ne 3 110 Teme
26 «[Tonmyuenre u cobrupaHue KUCI0poa bubmmotexa IOK
y o p POAa, https://m.edsoo.ru/ff0d4ae2
V3yuyeHue ero CBOMCTB»
97 Bopgopon — anmeMeHT 1 mpocToe bubnuoreka IIOK
BelecTBO. HaxosxeHue B TIpupoje https://m.edsoo.ru/ff0d4dd0
78 dusnueckre U XMMUUECKHe CBOMCTBA bubmoteka LIOK
Bogopoza. [IprumeHeHre Bogopoja https://m.edsoo.ru/ff0d4dd0
29 IToHaTHE 0 KHC/IOTAX U COJIAX Bubmiorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 Crioco6bI ToJTyueHust BOZIOPO/ia B bubmoreka IIOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[MTpakTueckas pabota Ne 4 10 Teme
bubmmoreka IIOK
31 «[TonmyueHue u cobupaHue BoJOPO/a,

H3yueHue ero CBOMCTB»

https://m.edsoo.ru/ff0d4f42




32 MonsipHbiii 00bEM Ta30B. 3aKOH bubnuoreka 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
Bbrunciienust 06b6MOB Ta30B 110

34 aBHEHUIO peakL|My Ha OCHOBE 3aKOHA bubmorexa OK
P .. peartt . https://m.edsoo.ru/ff0d5708
00BbEMHBIX OTHOIIIEHWH ra30B

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

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

37 v H'EelHaCbI pEHHbIE aCTBOPBI MH;CCOBHH Bubmiorexa [JOK

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

o «[IpuroToBsieHrie paCTBOPOB C bubmoreka IIOK
orpeJenéHHON MacCOBOM fjoJiel https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BelecTBa»

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

40 Oxkcufpbl: cocTaB, Kjaccudukarus, bubmoreka IIOK
HOMeHK/1aTypa https://m.edsoo.ru/ff0d664e
[TonyuyeHue 1 XUMHUUeCKHEe CBOMCTBA

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

HOMEHK/1aTypa

https://m.edsoo.ru/ff0d67ca




[TonyueHre U XMMUUYeCKHe CBOMCTBa

bubnuoreka IIOK

43
OCHOBaHMi https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTaB, knaccudukaiys, bubnmoreka IIOK
HOMEeHKJ/IaTypa https://m.edsoo.ru/ff0dfee2
45 [TosnyueHye u XMMUYeCKHe CBOKCTBa Bubmoreka IJOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Cosu (cpegHue): HOMeHK/IaTypa,
46 CHOCOéLII) n'[im LI)EHI/IH XI/IMI/IqZEKI/Ie Bubmorexa [OK
N y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTrueckast pabota Ne 6. Perierne
47 9KCITepUMeHTAa/IbHBIX 33/ay 10 Teme bubmoreka LJOK
«OCHOBHBIE K1aCChl HEOPTaHUUECKUX https://m.edsoo.ru/00adSb7c
CoeIMHEeHU»
48 I'eneTnueckas CBA3b MeX/Y Kiaccamu bubmoteka LIOK
HeopraHWYeCcKux CoeMHeHUM https://m.edsoo.ru/00ad9a50
bubnuoreka IIOK
49 O600111eHME U CUCTeMaTHU3alUsl 3HaHUM
FHEHHE M CHCTEMATIIATHA SHAHHU https://m.edsoo.ru/00ad9cb2
KonTponbHas pabota Ne3 110 Teme
50 "OCHOBHBI€ KJ/IaCChl HEOPraHWUYeCKUx Bubmmorexa IOK
on P https://m.edsoo.ru/00ad9ela
CoeJMHEeHUU
[TepBble MOMBITKU KIaCCU(PUKALIUU
51 XMMHUUYeCKUX 371eMeHTOoB. [ToHsaTue o Bubmorexa IOK
) https://m.edsoo.ru/00ad9ffa
rpyInax CXOAHbIX 37IeMeHTOB
[Teproanueckuii 3aKOH U
52 [Teproanueckasi cucTeMa XUMUUeCKUX Bubmorexa [JOK
proA https://m.edsoo.ru/00ada52c
snemeHToB /. 1. MeHpeneeBa
bubmioreka LIOK
53 ITepriopl, rpymIibl, MOATPYIIIbLL 1

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




Ctpoenurie atoMoB. COCTaB aTOMHBIX

bubnuoreka IIOK

54
sanep. M30Torbl https://m.edsoo.ru/00ada342
CTpoeHue 3/1IeKTPOHHBIX 000/10UeK
55 aToMOB 371eMeHTOB [lepuouyeckoi Bubmiorexa [JOK
PHOA https://m.edsoo.ru/00ada6bc
cucremsl [I. 1. MenzeneeBa
XapakTepucTvKa XMMHUUeCKOro
56 3/1IeMeHTa I10 ero I0JIOKeHUIO B bubmoteka LIOK
[Teproguueckon cucreme /1. . https://m.edsoo.ru/00ada824
MeHpesneeBa
3Hauenue [leprogrueckoro 3akoHa JJist
57 pasBUTUA HAYKU U NpakTuKU. [I. W. bubmoreka 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
bubmmoreka LIOK
59 MounHag xumuueckas CBsi3b nonmorexa L
https://m.edsoo.ru/00adac34
60 KoBaneHTHas nosisgipHast XuMuueckas bubmuoreka LIOK
CBfI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HeroJisipHas XUMUYeCcKast bubnuoreka LIOK
CBfI3b https://m.edsoo.ru/00adaab9
bubmoTeka LIOK
62 CrereHb OKUC/IEHUS
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. XuMHUYeCKasi CBA3b»

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

66 Pe3epBHbIi ypok. O000IIeHE 1 1 bubmoreka IIOK
cUCTeMaTH3alLus 3HaHUU https://m.edsoo.ru/00adb33c
67 PesepBHbIii ypok. Obo061mmeHve 1 1 bubmoreka LIOK
CcHCTeMaTH3al[1sl 3HaHWUM https://m.edsoo.ru/00ad9cb2
68 Pe3epBHbiii ypok. O600IIeHHE U 1 bubnuoreka LIOK
CHCTeMaTH3al1sl 3HaHUN https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




9 K/IACC

KosimuecTBo uacos I J/IeKTPOHHbIE
aTra

Ne uudpoBbie

Tema ypoka KoHTpo/1bHBI IIpakTHyeckue | H3Yy4YeHH
n/n Bcero oOpa3oBarTe/IbHbIE

e paboTbI paboThI !
pecypchbl

[Teprogrueckrii 3aKOH.

1 [Teprogrueckas cucrema 1 bubmoTeka LIOK
XUMUYeCKUX 371eMeHToB /1. U. https://m.edsoo.ru/00adb59e
MenpesneeBa
3aKOHOMEpPHOCTH B U3MEHEeHUHU

. bubmoreka IIOK
2 CBOWCTB XMMHUUYECKUX 3/IEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
TIepBbIX TPEX I1eprUO/i0B

3 Knaccudukaims 1 HoMeHKaTypa 1 bubnuoreka LIOK
HeopraHuyeCcKux BelllecTB https://m.edsoo.ru/00adb7e2

4 Byl XUMUUeCKOW CBSI3U U TUIIBI 1 bubnuoreka LIOK
KPUCTA/VIMYECKHUX PeIlfTOK https://m.edsoo.ru/00adbac6
KonTposnbHas pabota Nel 110 Teme

5 «[ToBTOpEHMe U yriybaeHre 3HaHUN 1 1
OCHOBHBIX pas3/iesioB Kypca 8 Kiacca»

6 Knaccudukays XuMuueckux 1 bubmoteka LIOK
peakL1ii o pa3InyHbIM NTPU3HAKaM https://m.edsoo.ru/00adbcb0
[ToHsiITHE O CKOPOCTH XUMUUECKOU

7 eak . [ToHATHE O TOMOTeHHBIX U 1 Bubmaorexa OK
PEAKLHH. https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakLusx

8 IToHsiTHEe O XMMHUUECKOM PaBHOBECUM. 1 bubmoTeka LIOK
®aKTOophl, BJIMAIOLME Ha CKOPOCTh https://m.edsoo.ru/00adc28c
XUMHUYECKON PeakLMy Y T0JI0KEeHUe




XUMHNYECKOI'0 pdBHOBeCHUA

OKuC/IUTeTbHO-BOCCTaHOBUTEILHBIE

bubmoreka IIOK

9
peakLuu https://m.edsoo.ru/00adcade
Teopust 3/1eKTPOIMTUUECKON
10 rccormari. CUIbHBIe U c1a0ble Bubmaorexa OK
A Hatum. https://m.edsoo.ru/00adcd68
3/1eKTPO/IUTHI
11 HMouHbIe ypaBHeHUS peakLui EubmioTexa LIOK
yp peaxn https://m.edsoo.ru/00add448
XuMHueckKre CBOMCTBA KHUC/IOT U
12 OCHOBAHUM B CBeTe IpeACTaB/AeHNN Bubmaorexa OK
pU/Z[ https://m.edsoo.ru/00add5d8
00 3/IeKTPOJTUTHUECKON JMCCOLAAIM
XUMHUecKue CBOMCTBA Cosiell B CBeTe
13 TpeacTaB/IeHud 00 Brbmaorexa IOK
PeA . https://m.edsoo.ru/00add8b2
3/1eKTPOJIMTUYECKOM AUCCOLMALIAN
14 INTouatue o ruapoU3e coyei Brbmaorexa IOK
AP https://m.edsoo.ru/00add9d4
15 O06o00611eHre ¥ CCTeMaTH3aLUs bubmmoTeka LIOK
3HaHUI https://m.edsoo.ru/00addd12
[MpakTueckas pabora Ne 1.
bubmoteka 1IOK
16 «PellieHre 5KCNIePUMEHTA/TbHBIX
https://m.edsoo.ru/00addbfa
3agauy»
KonTposnbHas pabota Ne2 110 Teme
17 «DJIEKTPOJIUTUUECKasI IUCCOLIAALUA BuGmorexa LIOK
p A Hats. https://m.edsoo.ru/00addecO
XUMUYeCKHe peakiliuM B paCTBOpax»
OO0111as1 XapaKTepPUCTHKA raJioreHOB.
18 XUMHUYeCKHWe CBOMCTBA Ha TIpUMepe Bubmiorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJj10pa
19 Xnoposogopog. ConsiHasg KACJIOTa, bubnuoreka IIOK




XUMHUUEeCKHe CBOMCTBA, MOTy4YeHue,
TpUMeHeHre

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

[MpakTuyeckast pabora Ne 2 1o Teme

bubmoreka IIOK

20 ITonyueHue cOSTHON KUC/IOTHI,
« y . . https://m.edsoo.ru/00ade348
H3yueHue eé CBONCTB»
BbruncieHust mo ypaBHeHUsIM
21 XUMHUYECKUX peaklyi, eciv OJuH U3 bubmorexa OK
DeAH, A https://m.edsoo.ru/00ade488
peareHTOB /laH B U30bITKe
99 OO0111ast XapaKTepUCTHKA 3/IEMEHTOB bubmoteka LIOK
VIA-rpymrbl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOUbUKALIMK CePHI.
73 Haxosx/1eHre cepbl U eé coeIMHeHUM Bbubmmoreka LIOK
B IIpUpo/ie. XMMHUYeCKHe CBOMCTBa https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoziopoji, CTpOeHue, bubnuoreka LIOK
(ur3nueckre U XMMUYeCcKre CBOMCTBa https://m.edsoo.ru/00ade802
Okcugp! cepbl. CepHasi KUC/IOTa,
25 (busmyeckre ¥ XUMUUeCcKre CBOMCTBA bubmorexa [JOK
’ https://m.edsoo.ru/00adea28
TpUMeHeHre
XrMUUeCKUe peakiuu, jiexkalye B
OCHOBe TIPOMBIIIJIEHHOTO criocoba
6 TOTyueHusl CePHOU KUC/IOTHI. bubmoreka LIOK
XHWMHUeCKOe 3arpsisHeHue https://m.edsoo.ru/00adec8a
OKpY>Katolllel cpefibl CoeIMHEeHUSIMU
cepbl
97 BbiuriciieHre MacCcOBOM /1011 BbIXO/ia bubmmoreka IIOK
IPOAYyKTa peakLvu https://m.edsoo.ru/00adec8a
28 OO0111as XapaKTepHUCTHKA 3/IEMEHTOB bubnuoreka IIOK




VA-rpymnnsbl. A30T, paclipocTpaHeHue
B MpUpoJie, hu3nuecKre u
XUMHYeCKre CBOMCTBa

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

AmMmMak, ero ¢pusnueckre u

bubnuoreka IIOK

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

31 A30THasi KUC/OTa, eé usnueckue u Bbubmmoreka LIOK
XUMHYECKHe CBOKWCTBA https://m.edsoo.ru/00adf306
Vcnosib30BaHre HUTPATOB U COJiei
aMMOHUS B KaueCTBe MUHepaTbHbIX

32 oOpeHuii. Xumuueckoe bubmorexa OK
yAoop ' . https://m.edsoo.ru/00adf518
3arpsi3HeHe OKpY’Karolleil cpefibl
COeJMHeHUsIMU a30Ta
®Docpop. Okeug pocgopa (V) u

33 (bocc%)o pHaH KH?JI(}))Ta q)ClJI/[I)SI/I(LIezZKI/Ie u bubmotexa OK

P o https://m.edsoo.ru/00adf68a
XUMHUUeCKHe CBOMCTBA, MoydyeHre
Wcnonb3oBanue ochatos B

34 KauecTBe MUHePa/IbHBIX y100peHu . bubnmoreka IIOK
3arpsis3HeHUe MPUPO/IHON Cpe/ibl https://m.edsoo.ru/00adfc20
dbocdaTamu
Yrnepoa, pacnpoCcTpaHeHUe B

35 rpu E ﬂ gmapliec;:/le U XUMUYEeCKHe bubmorexa [JOK

P P Ae https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcuppl yriaepoja, ux pusnyeckve v bubmoreka [JOK

XUMUUYeCKUe CBOMCTBA.

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




JKonoruueckye podIeMsl,
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 "[TonyueHue yriaeKucsaoro rasa. bubmoteka LIOK
KauecTBeHHast peakijysi Ha KapOoHaT- https://m.edsoo.ru/00ae027e
HOH"

[TepBoHaua/ibHBIE TIOHSATUS 00
39 OpraHUYeCcKHXx BelecTBax Kak O Bubmorexa OK
P . https://m.edsoo.ru/00ae054e
COeIMHeHUsIX yryiepoja
40 KpeMHuii 1 ero coefiuHeHust Bubmorexa OK
P A https://m.edsoo.ru/00ae080a
[TpakTrueckast pabota Ne 5. PertieHne

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

KontpospHast pabota Ne3 o Teme
42 BakHelillive HeMeTasl/Ibl U UX bubmiorexa OK
«
https://m.edsoo.ru/00ae0e18
COeJIMHeHHSI»
OO0111ast XapaKTepUCTUKA XUMUUECKIX
3/1IEMEHTOB — MeTaJI/IOB.

43 Mertanvueckas CBsi3b U bubmmoreka LIOK
MeTa/InyecKast KpucTa/yinyeckas https://m.edsoo.ru/00ae103e
pemiéTtka. @usnueckre CBOKWCTBA
MeTaslJIoB

44 XuMHueckre CBOMCTBA MeTalIoB. bubnuoreka IIOK

OIeKTPOXUMUUECKUM PSJ]

https://m.edsoo.ru/00ael156




HarpsbKeHUl MeTaslJioB

OO611e criocoObl MoJTyueHust
MeTasioB. CriyiaBbl. BeruncieHus mo

45 aBHEHUSIM XUMHUeCKUX peakiuil bubmorexa OK
yP PeaKmii, https://m.edsoo.ru/00ae1156
€C/IU OJVH U3 peareHTOB COJEeP>KUT
MprUMecHu
46 [ToHsATHE O KOPPO3WM META/IJIOB Bubmorexa OK
PP https://m.edsoo.1ru/00ael1278
bubmoreka LJOK
47 e/I0YHbIe METaJl/Ibl
tm https://m.edsoo.ru/00ae14b2
48 OKcyb! U TUAPOKCUABI HATPUS U bubnmoreka IIOK
Kanus https://m.edsoo.ru/00ae14b2
49 [TeslouHO3eMe IbHBIE MeTalllbl — bubmoteka LIOK
KanbI[AA U MarHUi https://m.edsoo.ru/00ael5e8
50 Baxkneliiie coefJiuHeHUs1 KabI[s Brbmmorexa [JOK
A H https://m.edsoo.ru/00ael5e8
51 O06006111eH1e ¥ CUCTeMaTH3al[Us
3HaHUMU
59 JKécTKoCTb BOZBI U CTIOCOOBI €€ bubmoteka LIOK
yCTpaHeHUst https://m.edsoo.ru/00ae1886
[MpakTueckast pabota Ne 6 o Teme
S . bubmoreka LIOK
53 JKECTKOCTh BOJIBI U METO/IbI eé
. https://m.edsoo.ru/00aelae8
yCTpaHeHUst
. bub OK
54 AnmromMuHUN nomorexa I
https://m.edsoo.ru/00aelc64
cc AmdoTepHbIe CBOMCTBa OKCHJA U bubmoteka LIOK
TAIPOKCH/A https://m.edsoo.ru/00aelc64
56 Kenezo bubmoTeka 1IOK




https://m.edsoo.1ru/00ae1d86

OKcuibl, TUIPOKCUBI U COJU KeJie3a

bubnuoreka IIOK

>7 (IT) u »xene3a (III) https://m.edsoo.ru/00ae35e6
58 O6o6LHeHI/Ie Y CUCTeMaTHr3alys
3HaHUU
[MpakTueckast pabota Ne 7. Perienue
59 3KCIepUMeHTabHbIX 3a/au 10 TemMe bubmmoTeka LIOK
«BaxHel1mme MeTasibl U UX https://m.edsoo.ru/00ae3de8
COeJUHEeHUSI»
BbruncieHust o ypaBHeHUsIM
XUMHUUECKUX peakLUid, ecyid O/IUH U3
60 peareHTOB /JlaH B U30bITKe WIN Bbubmmoreka LIOK
COZlep>XUT NpUMecH. BerunciieHus https://m.edsoo.ru/00ae1750
MacCOBOM JI0/M BbIXO/,a MPOJYKTa
peaxkLumn
61 O06o00611eHre ¥ CCTeMaTH3al[1s
3HaHUU
KontponbHas paborta Ne4 1o Teme
62 «BakHelie MeTasnibl U UX
COeITUHeHUsI»
63 BeiriectBa u maTepuansl B bubnmoreka IIOK
TOBCeIHEBHOM »KM3HU Ue/IoBeKa https://m.edsoo.ru/00ae3f50
64 XUMHUUeCKOe 3arpsisHeHue bubmoteka LIOK
OKpY’Karolllei cpefibl https://m.edsoo.ru/00ae4270
65 Posb xvMuu B peltieHun Bubmioreka IIOK
9KOJIOTUUeCKUX MPobh/ieM https://m.edsoo.ru/00ae4270
66 Pe3sepBHblii ypok. Obo61eHre 1 Bubmioreka IIOK

cucTeMaTHr3aLus 3HaHUU

https://m.edsoo.ru/00ae0dOa




67 Pe3sepBHbiii ypok. O6061eHre 1 1 bubmuoreka IIOK
CcHCTeMaTH3al[ysl 3HaHUM https://m.edsoo.ru/00adb33c
68 Pe3epBHbIi ypok. O600I11IeHrEe U 1 bubnmoreka IIOK
CcHCTeMaTH3al[ysl 3HaHUM https://m.edsoo.ru/00ad9cb2
OBLIEE KOJIMYECTBO YACOB I10 68
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YUYEBHO-METOIJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YUYEBHBIE MATEPHUAJIBI /Il YYEHUKA

» Xumus, 8 knacc/ I'abpuensa O.C., OctpoymoB WN.T'., Cnagkos C.A.,
AxioHepHoe o011iecTBO «M3marenbcTBo «IIpocBelijeHye»

» Xumus, 9 knacc/ I'abpuensa O.C., Octpoymor WU.T"., Cnagkor C.A.,
AxnmoHepHoe o611iecTBo «M3marenscTBo «IIpocBelijeHye»

» Xumus, 8 kinacc/ KysnerjoBa H.E., TutoBa .M., I'apa H.H., Akijuoneproe
obiectBo «M3marenscTBo «IIpocBerieHye»

Xwumusi 8 knnacc. KonrposbHbie paboThl K yue6HUKY O.C. I"abpuesnsH

METOAJNYECKHUE MATEPUAJIbI V151 YUUTEJIA

Metoauueckoe riocobue g yunrtesis O.C. ['abpuensia

I PPOBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbI CETHU
MHTEPHET

chem- oge.sdamgia.ru






