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ITOSACHUTEJ/IbHASA 3AIINCKA

[lporpaMma 110 XHMHH Ha YpOBHe OCHOBHOro o0Iero o6pa3oBaHUsS
coCTaB/ieHa Ha OCHOBe TpeOOBaHMM K pe3y/ibTaTaM OCBOEHHUSI OCHOBHOM
obOpa3oBaTeIbHOM TIPOrpaMMbl OCHOBHOT'O 00I1[ero 00pa3oBaHUs, TTPe/ICTaB/IeHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (enepaqbHOM paboueil MPOrpaMMbl
BOCTIMTAHUS U C YUETOM KOHI[ETII[UM TIperio/ilaBaHusl yueOHOro TipegMeTa « X UMUsh»
B 00pa3oBaTe/IbHBIX OpraHu3alusax Poccuiickoit ®emeparyu.

[IporpamMmma 10 XUMWUU [A€T TIpe/CTaBleHWe O LiensX, o0ledl cTpareruu
oOydyeHMs,, BOCIMTAaHWS M Ppa3BUTHS OOYYarOI[UXCS CpeACTBaMM y4ueOHOro
rpegMeTa,  yCTaHaBJAMBaeT  o0s3aTe/lbHOe — TIpeJMETHOe  COjiep>KaHue,
TIpelyCMaTpUBaeT pacrpejie/ieHde ero I0 KjJaccaM U CTPYKTYPUPOBaHHE TI0
pa3fesaM U TeMaM TIPOTpaMMbl TI0 XHMHH, OTpefiesisieT KOJUYeCTBeHHble U
KaueCTBeHHbIe XapaKTepPUCTUKU cofieprKaHus, pPeKOMeH/TyeMyo
10C/Ie/IoBaTe/IbHOCTh ~ M3YUEHHS] XUMHM C  YY4ETOM  MEXKIpPeAMETHBIX U
BHYTDHUIIPEIMETHBIX  CBs3eM, JIOTUKM y4yeOHOTO TIpoljecca, BO3PaCTHBIX
ocobeHHOCTel 0OydarolUXCs, OrpefesieT BO3MOXHOCTH TIpeAMeTa /st
peanu3aii TpeOOBaHWM K pe3y/bTaTaM OCBOEHMS OCHOBHOW oOpa3oBaTebHOM
IIporpaMMbl Ha YPOBHE OCHOBHOTO 00ITiero oOpa3oBaHus, a Takke TpeOOBaHUM K
pe3ysibTaTaM 00yueHHUs] XMMHUM Ha YPOBHe 1ieJiell u3yueHus MpeiMeTa U OCHOBHBIX
BHJIOB yueOHO-TIO3HABAaTe/NbHOW [leATeTbHOCTH O00ydYaroIierocss 1Mo OCBOEHUIO
yueOHOTO Co/lep>KaHUS.

3HaHHWe XUMWUH CHY)KUT OCHOBOW i1 (HOPMUPOBAHHWS MHMPOBO33PEHUS
o0yuaroIerocsi, ero MpejCcTaB/ieHu 0 MaTepUa/TLHOM €JUHCTBE MHPA, BaKHYIO
ponb WrparT (opMUpyeMble XUMUel TIpe/iCTaB/AeHUs] O B3aWMOTIPeBpaIlleHHsIX
Hepruv M 00 SBOJIIOL[MU BeleCTB B TIPUPOJe, O TMyTSX pelleHus T100ambHbIX
1po0yieM yCTOWMUMBOTO PA3BUTHSI UEIOBEUECTBA — CHIPHEBOM, SHEPreTHUeCKOH,
TIHITIIEBOM M 9KOJIOTUUeCKOH 0e30IacHOCTH, Ipob/ieM 3/[paBOOXPaHEeHHS.

V3yyeHre XUMUU:

crocobCTByeT — peajqu3alid  BO3MOXHOCTEW  Jjii  CaMOpa3BUTUS U
dbopMHpoBaHUs KYIbTYPbl TMUHOCTH, €€ 00111eli U GYHKIIMOHATbHON TPaMOTHOCTH;

BHOCHUT BKJaZi B (hOpMUPOBAaHUWE MBIIIEHAS W TBOPUECKHUX CIIOCOOHOCTeH
o0Oyuaroluxcs, HaBBIKOB WX CAMOCTOSITeJTbHOW yueOHOUW  /leATebHOCTH,
9KCTIepUMEeHTallbHbIX W HWCC/e/l0oBaTe/IbCKUX YMeHUM, HeoOXOAUMBIX KaK B
TIOBCe/THEBHOM >KWU3HM, TaK ¥ B PO eCcCUOHaNbHOMN JesITe/TbHOCTH;

3HAaKOMUT CO CITeli(UKON HAyYHOTO MBbIIUIeHHs, 3aK/Ia/IbIBaeT OCHOBBI
1[e/IOCTHOTO B3TJIsiZia Ha e JUHCTBO TIPUPO/IbI U UeioBeKa, SIBJISIeTCSI OTBETCTBEHHBIM
3Tarom B (OpMHUPOBAaHMY eCTeCTBeHHO-HayYHOU TPaMOTHOCTU 00YYaroInuxcs;



criocobcTByeT (GOPMHPOBAHUIO IIeHHOCTHOTO OTHOIIEHUS K eCTeCTBeHHO-
Hay4HbIM 3HaHUAM, K MPUPOJe, K YeJI0BEeKY, BHOCUT CBOU BK/aJ, B 9KOJIOTUUECKOe
obpa3oBaHue 00yUarolUXCs.

[laHHble HampaB/ieHUs] B O00yueHWH XUMHK 00eCcrieurBarOTCs Crel(uKom
cofiepkaHusi  yueOHOro  TipefiMeTa, KOTOPBIA  fBJISIETCS  Telarord4ecKu
a/IalITHPOBAHHBIM OTpa)keHWeM 0a30BOUM HAyKU XMMUH Ha Orpefie/IEHHOM 3Tarie eé
pa3BUTHSL.

Kypc xuMuM Ha ypOBHE OCHOBHOT'O 0011jero oOpa3oBaHUsl OPUEHTHPOBAH Ha
ocBoeHHe O00y4arol[UMHUCS CHCTeMbl TepBOHAUAbHBIX TIOHATHNA XWUMHH, OCHOB
HEOPraHWYeCcKOM XWMHM W HEKOTOPbIX OTJe/bHbIX 3HAUWMbBIX TIOHSATHUM
OpraHhYeCcKOu XUMUHU.

CTpyKTypa cojep>KaHusl MPOrpamMMbl M0 XUMUK CHOPMUPOBAHA Ha OCHOBE
CHUCTEeMHOr0 TioAxoja K eé usydyeHuto. Cozep>kaHue CKIaJbIBaeTCsl U3 CHUCTEMBI
TIOHATAU O XUMHUUECKOM 3JIeMEeHTe Y BellleCTBe U CUCTeMbI [IOHATUM 0 XUMUYECKOH
peakiiud. OO6e 3TH CUCTeMbl CTPYKTYpPHO OpraHW30BaHbl 110 TIPUHIUITY
MOC/eJ0BaTe/IbHOTO Pa3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKUX Mpe/ICTaBIeHuMN
Pa3HOro YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUeHHs KaK OCHOBBI BCETO eCTeCTBO3HAHMUS;

— Ilepuoguueckoro 3akoHa /1. V1. MeH/iesieeBa Kak OCHOBHOI'O 3aKOHa XMMUHU;

— YUeHUsI O CTPOEHHUU aTOMa U XUMHUYECKOM CBSI3U;

— TIpeficTaB/ieHUM 00 2/IeKTPOJIUTUUECKON [AWCCOIMALIUMA  BeIecTB B
pacTBOpax.

TeopeTueckrie 3HaHUSI PACCMATpPUMBAIOTCSI HAa OCHOBE 3MITMPUYECKU
TOTYUeHHBIX U OCMBICJIEHHBIX (DaKTOB, pa3BMBAIOTCS IMOC/IeI0BAaTebHO OT OZHOTO
YPOBHSI K [JPYrOMy, BBITIOJHSSE (YHKOMM OOBSCHEHWS U TIPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHS U BO3MO)KHOCTEH TPAaKTUYECKOrO NMPUMEHEHUs U TOyYeHUs!
M3yuyaeMbIX BellleCTB.

OcBoeHue TMporpaMMbl T0 XAMHW  CIIOCOOCTBYeT  (DOPMHPOBAHUIO
Tpe/ICTaB/IeHUsI 0 XMMHUUECKOW COCTaB/ISIIOIe HayYHOM KapTWUHBI MUpa B JIOTHKe
eé CHUCTeMHOU TNPUPOJbI, LIEHHOCTHOTO OTHOLIEHWS] K HAyUYHOMY 3HaHUI0 U
MeTOJaM MO3HaHUS B HayKe. V3yueHWe XWUMHUM MPOUCXOAUT C MPUBIeYeHUEM
3HAHUW W3 paHee W3YUeHHBIX YyueOHBIX TIpeAMeTOB: «OKpYKarolvii MHUD»,
«buosnorus. 5—7 Knaccbl» U «PU3MKa. 7 KIace».

[Ipy uW3yueHMM XUMUU TIPOUCXOAUT (OPMUPOBaHHME 3HAHWW OCHOB
XUMHUYECKON HayKu KakK 00/1aCTH COBPeMEHHOI'0 eCTeCTBO3HaHWUS, MpaKTUUeCKou
JleATeJIbHOCTU YesloBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MUDPOBOW KYJ/IbTYDBIL.
3afaua y4yeOHOro TipeMeTa COCTOMT B (DOPMHUPOBAHUU CUCTEMBI XUMHUYECKUX
3HaHUN — Ba)KHEHIIMX (PAKTOB, MOHITHH, 3aKOHOB 1 TeOpeTUUeCKHUX TT0JI0’KeHUH,
JIOCTYTIHBIX 0000ITIeHNI MMPOBO33PEHUeCKOT0 XapakTepa, s3blka HAayK, 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
JiesiTeTbHOCTH, OCBOEHWM TipaBW/i Oe3omacHOro oOpallieHusi C BelljeCTBaMH B
MOBCEeJHeBHOM JKHU3HU.

[Tpu u3yueHUM XMMHK Ha ypPOBHE OCHOBHOTO 00IIlero o6pa3oBaHMsl Ba)KHOE
3HauyeHue NpUoOpeu Takue Lie/u, Kak:

— (opMHpOBaHHe WHTe/JIEKTyaJlbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYAHUUECTBY, CaMOCTOSITE/IbHOMY IIPDUHSITUIO pellleHunH,
criocobHO# a1anTUPOBATHCS K OBICTPO MEHSIFOIIIUMCS YCIOBUSIM JKU3HHU;

—  HarpaB/IeHHOCTb 00ydeHHssT Ha CHUCTeMaTUuecKoe TMpHoOIeHue
00yuarIyxcss K CaMOCTOSITe/IbHOW T103HABaTeNbHON JeATeNbHOCTH, Hay4YHbIM
MeTo/laM TI03HaHUs, (HOPMUPYIOIIMM MOTHMBALIMIO W pa3BUTHE CIIOCOOHOCTEM K
XUMUWY;

— obecrieueHue yC/IOBUi, CTIOCOOCTBYIOLIMX TTPUOOpETEHUIO 00YyYarOIIMMUCS
OTbITa pa3HOOOpa3HOW MeATeNbHOCTH, TO3HAHWS M CaMOITIO3HAHUs, K/TFOUEBBIX
HaBLIKOB (KJ/IFOUEBBIX KOMIIeTEHLIUI), MMEIOLMX YHUBEepCa/JbHOe 3HaueHue [/t
pa3/IMYHbIX BUZIOB [leATe/IbHOCTH;

— (dopmupoBaHue oO0Iel  (HYHKIIMOHATLHOM UM eCTeCTBeHHO-HayuHOMH
rPaMOTHOCTH, B TOM UHC/JIe yMeHUA OOBSACHSATh U OLIeHWBaTh SIBJIEHUs
OKpY’Karolllero MUpa, MCIO0Jib3ysl 3HAHUSI W OMbIT, TOJIyYyeHHble TPU U3yYeHUU
XUMWUU, TIDUMEHSATb WX TIpU pellleHdd TpobsieM B TIOBCEJHEBHOW JKU3HU U
TPYZOBOU [1eATe/IbHOCTH;

— (opmupoBaHre y 0O0yYawIUXCsd TyYMAHUCTUUECKHUX OTHOLIEHUH,
TOHVUMAaHUs 1eHHOCTU XWUMHWUYEeCKUX 3HaHWW [jii BbIPAOOTKH 3KOJIOTUYECKH
1jeslecoo0pa3HOro TIOBefieHHsT B OBITY U TPYAOBOM [JesTeIbHOCTU B  IeJisAX
COXpaHEeHUs CBOETO 3/I0POBbsI M OKPY>KaroLer MPUPOJSHOW Cpe/ibl;

— pa3BUTHe MOTHMBALUM K 00yueHWO0, CriOCOOHOCTel K CaMOKOHTDOJIIO U
CaMOBOCITUTAaHWIO Ha OCHOBe YCBOeHUs 0O0lljeue/loBeUeCKUX I1[eHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOODY TpOodu/Isi ¥ HarpaB/eHHOCTHU Ja/bHeMNIIero
o0OyueHwUs!.

OOiriee 4MCIO YacoB, OTBEeAEHHBIX [Jii WU3Y4YeHHUsS XUMHUM Ha YypPOBHe
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 xyvMuu. Posib XMMHUM B KU3HU 4yesioBeKa. XUMUS B CUCTeMe Hayk.
Tena u BemjecTtBa. Pu3nMueCcKrWe CBOKWCTBA BeleCTB. ArperaTHoe COCTOSIHUE
BelllecTB. [ToHsITHe O MeTOJax MO3HAHUS B XUMHU. UMCThbIe BelecTBa U CMeECH.
Crioco0ObI pa3ziesieHydst CMeCei.

ATOMBI M MOJIeEKy/Ibl. XUMHUUeCKre 3ieMeHTbl. CHMBOJIBI XUMHUYECKUX
371eMeHTOB. [IpoCThIe U C/I0)KHBIe BelljeCTBa. ATOMHO-MOJIEKYJIIPHOE YUYeHue.

Xumuueckass ¢dopmyna. BaneHTHOCTb aTOMOB XUMHYECKUX 3J/IeMEHTOB.
3aKOH TIOCTOSIHCTBA COCTaBa BellecTB. (OTHOcCWTe/NbHAasE aTOMHasi Macca.
OTHOCHTe/IbHAs MOJIeKy/IsipHasi Macca. MaccoBast 1011 XUMHAUeCKOr0 37IeMeHTa B
COeIUHEHUH.

KonunuecTtBo BemiectBa. Monb. MonsipHasi Macca. B3auMOCBSI3b KO/TMYECTRBa,
MacChl U 4YMC/Ia CTPYKTYDHBIX eAuHMI] BellecTBa. Pacuétbl mo dopmynam
XUMHUECKUX COeIMHEeHUHN.

du3nUecKre U XMMHAUYeCKue SIBJIeHUsl. XMMHUUecKasi peakjusi U eé TIPU3HaKHU.
3aKOH COXpaHeHUs] MacChl BellecTB. XuUMHUUeckue ypaBHeHus1. Knaccudukanus
XUMUUYECKUX peakiuii (CoeJuHeHNsI, Pa3/I0yKeHHs], 3aMeIlleHHs], 0OMeHa).

Xumuueckutl 3KcnepumeHm:

3HAaKOMCTBO C XMMHUYECKOW TOCy/I0H, mpaBuiaMu paboThl B jlabopaTopuu U
npréMaMu oOpailtieHHst ¢ JlabopaTOpHBIM 000PYJOBaHWEM, U3YUeHHe M OIMCaHHUe
bu3MUeCcKUX CBOWCTB 00pa3lloB HeOpraHWYeCKWX BelecTB, Hab/o/jeHue
¢dbu3nueckux (riaB/eHUWe BOCKa, TasiHUMe Jb/la, pacTUpaHWe caxapa B CTYIIKe,
KUMEeHWe U KOHJEHCAlUsi BOJbl) U XMMUUeCKUX (ropeHue CBeuu, MPOKa/JIvBaHUe
MeZIHOM ITPOBOJIOKH, B3aUMOZIEMCTBYE MeJa C KUC/IOTOM) sIBJIeHUH, HabOmoieHre u
OMNMCaHWe MPU3HAKOB TPOTEKAHWSI XMMUUECKUX peaklui (pas3/jokeHue caxapa,
B3aMMO/IENCTBUE CEePHON KHC/IOTBI C XJIOPUOM Oapus, pa3/ioxkKeHue TUIPOKCHA
Meau (IT) mpu HarpeBaHWU, B3aUMO/IeHCTBUE Kejle3a C pacTBopoM coiu Meau (1),
W3ydeHHe Croco0OB pa3/ieNieHHst cMecel: ¢ TIOMOIIbI0 MarHWTa, (UIbTPOBaHUE,
BbIllapUBaHue, AUCTWIISALMSA, XpoMaTorpadus, MpoBeieHue OUKMCTKU MOBapeHHOM
comy, HabmofeHWe W OMKWCAaHWe  Pe3yJbTaTOB  IPOBe/eHHsI  OTbITa,
WUTKOCTPUPYIOLL[Er0 3aKOH COXPaHeHWsl MacChl, CO3JaHue MoJesled MOJIeKYJI
(LIapocTep>KHEBBIX).

Ba)kHelue npe/CTaBUTe/ I HEOPraHMUeCKHUX BellecTB

Bo3gyx — cmech rasos. CocraB Bo3gyxa. Kuciopon — 31eMeHT U IpOCToe
BelljecTBO. HaxoxgeHue Kucaopoja B mpupofe, Gu3NuecKue U XUMHUUECKHUe
cBoiicTBa (peakumu TropeHusi). Okcuabl. [IpumeHeHue kuciopoga. CriocoObl



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.

Crenenbp  okucyieHus.  OKHC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE  PeakLUU.
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
OCYILIeCTB/ISIETCST 4epe3 UCIOJb30BaHUWE KaK OOIUX ecTeCTBeHHO-HayUYHbIX
TOHATUM, TaK Y TIOHATUM, SB/SIOIIUXCS CUCTEMHBIMU [IJi1 OTJeNbHBIX MpeMeTOB
eCTeCTBeHHO-Hay4YHOr' 0 LIUKJIA.

OOb1ire ecTeCTBeHHO-HayUHble TIOHATHSA: Hay4YHbIA (aKT, TUIOTE3a, TeOpHs,
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 ~ Peakluid C  MCI0Jb30BaHUEM  MeTOoja
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
eCTeCTBEHHO-HAYYHOr0 [JK/Ia.

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,  ydyeOHOUCC/eOBaTeNbCKOW, TBOPYECKOM W APYTUX  BHUAAX
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,
XMMUUECKUH 3JIEMEHT, MPOCTOe BeIeCTBO, CJIO)KHOE BeIeCcTBO, CMeCh
(ofHOpO/IHAst U HEOJAHOPOAHAs), BaIEHTHOCTb, OTHOCUTE/IbHAsi aTOMHasi U
MOJIeKyJisipHasi Macca, KOJMYeCTBO Bell[eCTBa, MOJIb, MOJsIDHasi Macca,
MaccoBasi A0/si XMMAYeCKOro 3jieMeHTa B COeIMHEeHNH, MOJISIPHBINA 00bEM,
OKCH/l, KUCJIOTAQ, OCHOBaHHWe, CO/b, 3/IeKTPOOTPUIaTe/bHOCTb, CTeleHb
OKHCJIeHUS, XWMHWYecKas peaklys, KaacCU(PUKaLUsi peaklui: peakiuu
COe/lMHEHUs], peaklWW pa3/ioKeHUsl, peaklUyd 3aMellleHus], peakLuu
oOMeHa, 9K30- U H/I0TepMUYEeCKHe peaKlyH, TerjioBoi 3pdekT peakiuy,
AP0 aTOMa, 3JIEKTPOHHBIM CJIOM aToOMa, aTOMHasi OpOWTa/b, pajuycC
aToMa, XMMHUYecKasi CBsi3b, TMOJISIDHAsi M HEMoJIsIpHasi KOBaJIeHTHAsi CBSI3b,
VOHHAasi CBs3b, MOH, KaTMOH, aHWOH, pPacTBOP, MaccCOBasi JI0Jisl BellleCTBa
(npoLjeHTHasi KOHL|eHTpaLusi) B pacTBOPE;

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

e WCMO0JIb30BaTh XUMMWUYECKYH) CHUMBOJIUKY [I/Il COCTaBjaeHUsi (popMmy
BEILeCTB U YPAaBHEHUM XMMHUYECKUX PeaKLui;

e OIpe/ieNiATh BaJIEHTHOCTh aTOMOB 37IeMEHTOB B OMHApHBIX COeJIWHEHUSIX,
CTelleHb ~ OKHC/IeHWs ~ 37IeMeHTOB B OWHApHBIX  COeAMHEHUsX,
TIPUHA/IJIe)KHOCTh BEIeCTB K OrpeJe/éHHOMY K/acCy COeAUHEeHUH TI0
dbopmynaMm, BHJ XUMHUYECKOW CBs3U (KOBajieHTHass W HOHHas) B
HeOpraHu4eCcKuX COeJJMHeHUsIX;

e packpeiBatb cMbica [lepuoguueckoro 3akoHa [. WM. MeHgeneesa:
JIEMOHCTPUPOBaTh TMOHMMaHWe TepUOAUUeCKO 3aBUCUMOCTHA CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT WX MoJiokeHUs: B [lepuoanueckor cucreme,
3aKOHOB COXPaHEHUsS] MacChl BeIecTB, IMOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIDHOTO y4eHUs], 3aKOHa ABOrajjpo;

e ONUCBHIBATb W XapakTepu3oBaThb TabmuuHyo Gopmy I[leproanueckoit
CUCTEMBbI XMMHYECKUX 3JIEMEHTOB: pa3/duyaTb TIOHSITUSI «TJlaBHast
noarpyria (A-rpyrma)» U «rmobouHas noArpynna (b-rpynmna)», Manbie U
Oosblliie TIEpUOAbI, COOTHOCHUTH 00O03HAueHHs, KOTOpble WMEIOTCS B
Tabsure «[lepuoguyeckas cucTeMa XUMHYeCKMX 3memeHtoB [l MU.
MeHzienieeBa» C UMCJIOBBIMU  XapaKTePUCTUKAMU CTPOEHHsI aTOMOB



XUMHUUECKUX 3/IeMeHTOB (COCTaB U 3apsiji siApa, obiiee UYnCI0 3/IeKTPOHOB
Y pacripefie/ieHUe UX 10 3/IeKTPOHHBIM CJIOSIM);

K/lacCU(UIMPOBaTh XMMUUYECKUe 3/IeMeHThI, HeopraHWJyeckre BelllecTBa,
XUMUYecKrde peakiuy (M0 YUCAY W COCTABy YYacCTBYHOIIUMX B peaklUu
BelLleCTB, 110 TeryioBoMY 3(pdeKTy);

XapaKTepu30BaTh (OIHKChIBaTh) OOIMe XWMHUYECKHe CBONCTBA BelleCTB
pa3MYHbIX K/IaCCOB, MOATBEPK/Aasi OMMCaHue TIPUMepaMHi MOJIeKYISIPHbIX
ypaBHEHMI COOTBETCTBYIOIHUX XUMUUECKUX peakluii;

TIPOrHO3UPOBATh CBOMCTBA BEII[ECTB B 3aBUCHUMOCTH OT MX KaueCTBEHHOTO
COCTaBa, BO3MOKHOCTU TIPOTeKaHWs XUMHUUECKUX T[peBpallleHui B
pa3MYHbIX YCIOBUSIX;

BBIUUC/IATb OTHOCUTE/IbHYI0 MOJIEKY/IIPHYH0O UM MOJISIPHYHO ~ MaccChl
BeII[eCTB, MAaCCOBYIO [IOJIF0 XMMHUECKOTO 3jieMeHTa 110 ¢opmysie
coeMHEHMsI, MaCCOBYIO JIO/TIO Bell[eCTBa B PAaCTBOPe, TIPOBOAUTL PACUEThI
110 YpaBHEHHIO XUMUUECKOW peaklivu;

TIPUMEHSITh OCHOBHBIE Oflepaljiy MbIC/IUTE/IbHON JiesiTe/TlbHOCTA — aHaJIu3
1 CHUHTe3, CpaBHeHHe, 0000IIeHMe, CHCTeMAaTHU3al{io, K/IaCcCU(HKAIUIO,
BbISIB/IeHWEe TIPUUMHHO-C/Ie/ICTBEHHBIX CBs3el — [Ji W3y4YeHUsl CBOMCTB
BEI[eCTB U XHMUUECKUX peaklUi, eCTeCTBeHHO-Hay4YHble MeTO/bl
1o3HaHUS — Hab/roZieHre, W3MepeHHe, MOJeTUPOBaHUe, YKCIIePUMEHT
(peanbHBIY U MBIC/IEHHBIN);

CjlefjoBaTh ~ MpaBWiaM  TI0/Ib30BaHHSI ~ XUMUYeCKOW  TOCyJoM |
nabopaTopHbIM 000py/IOBaHHMEM, a TakKKe TMpaBWiaM oOpallleHus C
Bell[eCTBAaMU B COOTBETCTBUM C UWHCTPYKIUSIMA TI0 BBITIOJHEHUIO
nabopaTopHbIX XWUMHWUECKHWX OITBITOB TIO TIOJNyUeHWI0 W COOMpaHHIo
ra3oo0pasHbIX BellecTB (BOAOpPOAA U KHC/IOPO/a), TPUTOTOBJIEHHIO
pPacTBOPOB C OMpe/ie/IEHHOW MacCOBOM /l0Jied paCTBOPEHHOIO BeIlecTBa,
MIaHUpOBaTb U TMPOBOAUTH  XUMHUUECKHEe  JKCIIePUMEHThI  TI0
PACII03HAaBaHHIO PACTBOPOB IIle/I0Uel U KUCJIOT C TTIOMOIIbI0 UHIUKaTOPOB
(makmyc, deHosdTanerH, METUIOPaHX U Jpyrue).

K KoH1ly oOyueHusi B 9 K/1acce ripeiMeTHbIe pe3y/bTaThl Ha 6a30BOM ypOBHe
JO/DKHBI OTPa)kKaTh CPOPMUPOBAHHOCTh Y 00YUarOIIMXCS YMEeHHH:

pacKpbiBaTb CMBICT OCHOBHBIX XUMWYECKUX TOHATUNW: XUMHUUYECKUN
3jIeMeHT, aTOM, MOJeKy/a, WOH, KaTHUOH, aHWOH, IPOCTOe BeIeCcTBO,
C/IO’KHOEe BeIleCTBO, BaJIeHTHOCTb, 3J/IeKTPOOTPUIAaTe/bHOCTb, CTeleHb
OKHCJIeHUS], XMMUYeCKasi peaklvsi, XUMUUecKasi CBsi3b, TEIJIOBOM 3(PheKT
peakiuv, MOJb, MOJIAPDHBIA  00BEM, pacTBOpP,  IMEKTPOJIUTHI,
HEe3/IeKTPOJIUThI, 3JIeKTPOJIUTAYECKAs [UCCOLMALUs, peakUUd HOHHOIO
oOMeHa, Kara/iu3aTop, XHMUUeCKOe paBHOBecHe, oOpaTuUMble U



HeoOpaTUMble peaki[il, OKHC/IMTeTbHO-BOCCTAHOBUTE/IbHBIE DeaKIuH,
OKHCJIUTe/Ib,  BOCCTAHOBUTE/b,  OKHCJI€HWe W  BOCCTAHOBJIEHHE,
a/uioTponusi, aMm(GOTePHOCTh, XMMUUeCKasi CBS3b (KOBa/ieHTHasi, WOHHas,
MeTa/ulhuecKasi), KpUCTa//IMuyecKasi pelléTka, KOppO3Ws MeTasljloB,
CI/IaBbl, CKOPOCTb XUMHWYECKOW peakluu, TpeAesbHO [OIMyCTAMast
koHueHTpauus [1IK Bemjectsa;

WUTKOCTPUPOBaTh B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX TIOHATUU U
TIPUMEHSITh 3TH TIOHSITHS MPY ONKMCAHUM BeLeCTB U UX MpeBpallleHUl;
WCI0/Ib30BaTh XMMUYECKYI0 CUMBOJIUKY [Jii COCTaBjieHdss (opMy
BEILeCTB U YPAaBHEHUM XMMHUYECKUX PeaKLui;

orpe/ie/iATh BaJIEHTHOCTb U CTeNeHb OKUC/eHUSI XUMUUECKUX 37IeMEHTOB B
COeJMHEeHHAX pa3/IMYHOr0 COCTaBa, MPUHAJJIEKHOCTb BeIleCTB K
orpeJenéHHOMY KJ/acCy coequHeHWM Mo ¢opMmysnaMm, BUJ XHMUUECKOU
CBs3M (KOBa/JleHTHasi, HWOHHasl, MeTa/uyidueckas) B HeOpraHWueCcKuX
COeJMHEHHUAX, 3aps/i MOHA N0 XMMUYEeCKou (popmyisie, XapakTep Cpefibl B
BO/JJHbIX PAaCcTBOPAaX HEOPraHWYeCKUX COeJIMHEHWH, TUIl KPUCTa/UTUMUueCKOn
PEIIETKY KOHKPeTHOTO BEIeCTBa;

packpbiBaTh CMmbIC/ [lepuoguueckoro 3akoHa [. W. MeHgeneeBa u
JIeMOHCTPHUPOBaTh €ro IIOHMMaHWe: OIKChbIBaTh W XapaKTepHu30BaThb
TabmuHyto ¢opmy Ileproguueckoil CUCTEMbI XUMUUYECKHX 3/IEMEHTOB:
pa3nuuaTh IIOHATHSI «T7aBHasi moArpymma (A-Trpyrmia)» U «1o0ouYHast
noarpynna (b-rpynma)», Manbie u Oosibliiie TepUO/bl, COOTHOCHTH
o003HaueHusi, KOTOpble WMEITCS B TepUoJUYecKor Tabnuie, C
UMC/IOBBIMM ~ XapAaKTePUCTUKaMW  CTPOEHUS  aTOMOB  XWUMHWYECKHUX
3/ieMeHTOB (COCTaB U 3apsf] siApa, o0Ilee UHC/IO 3/IEKTPOHOB U
pacripefiejieHe UWX TI0 37eKTPOHHBIM CJI0sIM), OOBSCHATH O0OIHe
3aKOHOMEPHOCTU B M3MEHEHHWU CBOMCTB 3/1IEMEHTOB U WX COeJUHEHUU B
ripejiesiax MaJiblX MEPUO/IOB U IJIaBHbIX MOJATPYMH C YYETOM CTPOEHUST UX
aTOMOB;

K/1aCCU(ULIMPOBaTh XMMUUECKUe 3/IeMeHTbl, HeopraHu4yeckue BellecTBa,
XMMUUeCcKre peakiuu (M0 4YMC/ly M COCTaBy y4YaCTBYIOLIMX B peakiuu
BelLleCTB, MO TerIOBOMY 3((}eKTy, M0 M3MEHEHUIO CTereHel OKUCIeHUS
XUMUUECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMMUCHIBATh) 00IMe U creluduueckre XUMUUYECKHe
CBOMCTBA MPOCTBIX M CJIOKHBIX BeIeCTB, IMOATBepKJasi OIKMCaHUe
rpuMepaMU MOJIEKY/ISIDHBIX U MOHHBIX YPaBHEHHUW COOTBETCTBYHOLLIUX
XAMMWYECKUX peaKIui;

COCTaBJISAITb YPaBHEHUSI 3J€KTPOJIMTUYECKOW [JUCCOLMALMM  KUCJIOT,
11eJI0Ye U COJiei, MOJTHbIe U COKPALLEHHbIEe YPABHEHUST peakLiiii MOHHOTO



oOMeHa, ypaBHeHUs peaki[uii, T[MOATBEPKAAIIIHUX CYIleCTBOBaHHe
reHeTHUYeCKOU CBSI3U MeXK/y Bell[eCTBaMH Pa3/IMUHbIX K/1aCCOB;
PaCKpbIBaTh  CYIIHOCTb OKWUC/UTETbHO-BOCCTAHOBUTEBHBIX — PeaKLni
TOCPe/ICTBOM COCTaBJ/IeHUS 3JIEKTPOHHOTO OasaHca 3TUX peakLuii;
TIPOrHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOEHUs,
BO3MOXXHOCTM TIPOTEKaHUSI XUMHUECKUX TIpeBpalljeHuil B pa3/MuHbIX
YC/IOBUSIX;

BBIUMC/IATE OTHOCUTETIbHYIO MOJIEKY/ISIPDHYI0O U MOJISIPHYIO ~ MacChl
BeII[eCTB, MAaCCOBYIO [IOJIF0 XWMHUECKOTO 3jieMeHTa 110 ¢opmysie
coeMHEHMsI, MaCCOBYIO /IO/TIO Bell[eCTBa B PAaCTBOPe, TIPOBO/IUTH PACUEThI
TI0 ypaBHEHUIO XMMUUEeCKOW peakiIvy;

cobmofaTh  TpaBWa  T0/Ib30BaHUS ~ XUMWYECKOW  TOCyJod |
nabopaTopHbIM 000py/I0BaHMEM, a TakKe IIpaBH/a OOpaleHust C
BelleCTBAMU B COOTBETCTBUM C WHCTPYKLUSMU TI0 BBITIOJTHEHUIO
nabopaTOPHbIX XWMHUYECKUX OIBITOB TI0 TIOMYYEeHHI0 W COOMpaHUIo
ra3o00pa3HbIX BelllecTB (aMMHUaKa M YIJIEKUCIIOTO ras3a);

MIPOBOAIUTh  DeakKI[uH, IIOATBep)KJalolle  KauyeCTBeHHbI  COCTaB
Pa3/IMYHBIX BeIeCTB: Paclio3HaBaTh OMBITHBIM MyTEM XJIOPUA-, OpOMU-,
uoauj-, KapboHat-, ocdar-, cunmkaT-, Cyabdar-, TUAPOKCU-UOHBDI,
KaTUOHbI aMMOHMSI M WOHBI M3yUYeHHbIX MeTajlJioB, MMPUCYTCTBYIOIINE B
BO/IHBIX PaCTBOpPaxX HEOPTaHUUECKUX BelleCTB;

TIPUMEHSITb OCHOBHbIE OTlepal[ii MBICUTE/bHOU /1esTe/TbHOCTH — aHaju3
W CUHTe3, cpaBHeHWe, 0000ileHWe, CHUCTeMaTH3allUl0, BbIsB/IEHHE
TIPUYMHHO-C/Ie/ICTBEHHBIX CBsi3ell — /i1 MU3yueHWsl CBOMCTB BeIIeCTB U
XUMHUECKUX peakIWi, eCcTeCTBeHHO-HayuHble MeTOAbl TIO3HAHUS —
HabJ/to/leHre, U3MepeHre, MOJe/TMpOBaHue, 3KCriepuMeHT (peasbHbIA U
MBbICJ/IEHHBIM).



TEMATNYECKOE IVNTAHUPOBAHUE

8 K/IACC
Ko/muecTBo YacoB
No HaumeHoBaHMe pa3jesioB JeKTpoHHbIe (1U(poOBHIe)
KoHTpo/ibHBIE IIpakTHUecKue
n/n U TeM NpPorpamMmbl Bcero o0pa3oBaTe/bHbIE PECYPChI
padoThI padoThI
Pa3pgen 1. IlepBoHava/ibHbIE XUMHUYECKHEe TOHATUA
XuMust — BaykHas 00/1aCThb https://interneturok.ru/subject/obzh
11 eCTeCcTBO3HaHUAI U 5 1 1 https://resh.edu.ru/subject/obzh
) IPaKTUYECKOM
JlesITeJIbHOCTH YesioBeKa
. BellecTsa 1 XUMIUECKTe " X , https://interneturok.ru/'subject/obzh
. peaxiu https://resh.edu.ru/subject/obzh
Wtoro no paspeny 20
Pa3zpgen 2. BaxkHeliue npejCTaBUTe/ M HEOPraHMYeCKUX BellecTB
Bosayx. Kucnopoy, https://interneturok.ru/.subject/obzh
2.1 TMomsTHe 06 OKCHzax 6 https://resh.edu.ru/subject/obzh
- Bogopo. [TorsTHe o 6 , https://interneturok.ru/.subject/obzh
. KICIOTAX H COJISIX https://resh.edu.ru/subject/obzh
- Bojja. Pacteopbr. [ToHsTHe - , https://interneturok.ru/.subject/obzh
. 06 OCHOBAHUSIX https://resh.edu.ru/subject/obzh
OcCHOBHbBIE K/IaCChl https://interneturok.ru/subject/obzh
2.4 HeopraHnyeCcKux 13 1 4 https://resh.edu.ru/subject/obzh

coeZIMHEeHUM




Wtoro no paspeny 32

Pa3gen 3. Ilepuoanueckuii 3akoH U Ilepuognueckasi cuicreMa XUMHUeCcKHX 3/1eMeHTOB [I. 1. MenjeieeBa. CTpoeHHe aTOMOB.

Xymuueckas cBfizb. OKHC/IMTE/TbHO-BOCCTAHOBUTE/ILHBIE pPeaKnumu

[Teproauueckuii 3aK0H U
ITeproanueckas cucrema
3.1 XMMHUYECKHX 371eMeHTOB /[I. 6
N. MenpeneeBa. CTpoeHue
aTtoma

https://interneturok.ru/subject/obzh

https://resh.edu.ru/subject/obzh

XuMuueckasi CBA3b.

3.9 OkuC/IUTeNTHHO- 6 https://interneturok.ru/subject/obzh
BOCCTaHOBUTE/IbHbIE https://resh.edu.ru/subject/obzh
peakiuu

Vroro o paszeny 12 httDs://interneturok.ru/.subiect/obzh
https://resh.edu.ru/subject/obzh
https://interneturok.ru/subject/obzh

Pe3sepBHOe Bpems 4

https://resh.edu.ru/subject/obzh

OBUIEE KOJINMYECTBO YACOB

I10 ITPOI'PAMME o8 3

10




9 K/IACC

KoinuyecrBo yacos
HanmMeHoBaHMe pa3/je/ioB U TeM JnekTpoHHbIe (1{u¢poBbIe)
Ne n/m KontpoabHblie | IIpakTHuecku
NporpamMMsbI Bcero oOpa3oBaTe/bHbIE PeCypPChI
padoThI e paboThbI
Pa3pgen 1. BemecTBo U XMMHUeCKHe peakiuu
. TToBTOpeHvYe 1 yT/Iy6/IeH e SHAHHIA - , https://interneturok.ru{subject/obzh
. OCHOBHBIX a3/Ie/ioB Kypca 8 Kiacca https://resh.edu.ru/subject/obzh
. OCHOBHbIe 3aKOHOMEPHOCTH y https://interneturok.ru/.subject/obzh
. XUMHUECKUX PeaKiuii https://resh.edu.ru/subject/obzh
13 OJIeKTPOIUTAYECKast JUCCOLUALVS. g . . https://interneturok.ru{subject/obzh
. XHMUUeCKH e PeaKiiii B PaCTBOPax https://resh.edu.ru/subject/obzh
Wroro nio pasgeny 17
Paspen 2. HemeTa/l/1bl M MX CO€JUHEHHUSI
- O611[ast XapaKTepPHCTHKA XHMHUeCKHX . ) https://interneturok.ru/.subject/obzh
. snementos VIIA-rpynmb. T'anoreHsr https://resh.edu.ru/subject/obzh
OO011jast XapaKTePUCTHKA XUMHUUECKHX https://interneturok.ru/subject/obzh
2.2 sneMeHTOB VIA-rpymrsl. Cepa u eé 6 https://resh.edu.ru/subject/obzh
COeIMHEeHUs
OO011jas1 XapaKTePUCTHKA XUMHUUECKUX https://interneturok.ru/subject/obzh
2.3 sneMeHTOB VA-rpynmnsl. A30T, (hocdop 7 1 https://resh.edu.ru/subject/obzh
Y VX COe[JVHeHUsI




OO0111ast XxapaKTepUCTUKA XUMUUECKUX

https://interneturok.ru/subject/obzh

2.4 s7eMeHTOB [V A-rpynmsl. Yriepog u 8 https://resh.edu.ru/subject/obzh
KPeMHUI U UX COeJJMHEeHHs
Nroro nio pasgeny 25
Pazpgen 3. MeTa/niabl 4 UX COeJUHEHUS
https://interneturok.ru/subject/obzh
3.1 OOuue CBOWCTBA META/I/IOB 4 https://resh.edu.ru/subject/obzh
https://interneturok.ru/subject/obzh
3.2 Baxnelirie MeTasibl U UX COeJUHEHUS 16 https://resh.edu.ru/subject/obzh
Wtoro mno pa3zeny 20
Paspen 4. Xumusa 1 oKpyKaroujas cpeaa
41 BeliectBa 1 MaTepuasbl B )KU3HU 3 https://interneturok.ru/subject/obzh
’ yeJI0BEKA https://resh.edu.ru/subject/obzh
Wtoro no paspeny 3
Pe3eDBHOR BDE 3 https://interneturok.ru/subject/obzh
PBHOE BpEMA https://resh.edu.ru/subject/obzh
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME







ITIOYPOYHOE IVNIAHNPOBAHUE

8 K/IACC
KonuecTBo uacoB Jara
Ne J/1eKTpoHHbIe U poBbIe
Tema ypoka Kourtposbhbie | IlpakTnyeckue | H3y4YeHH
n/m Bcero o0pa3oBaTe/bHbIE PECYPChI
paboThI padoThI A
Xumusa. MpeaMeT U3yYEHUS XUMUU. https://interneturok.ru/subject/obzh
1 XnMus B cUcTeMe Hayk. 1 https://resh.edu.ru/subject/obzh
MpeaMeT N3ydeHuUst XUMnUN. https://interneturok.ru/subject/obzh
2 dusmyeckune Tena 1 BeLLLecTBa. 1 https://resh.edu.ru/subject/obzh
dusmyeckne n xuMmnyeckme https://interneturok.ru/subject/obzh
3 aBneHus. Npu3HaKM NpoTeKaHus 1 https://resh.edu.ru/subject/obzh
XMMUYECKUX PeaKLUA.
a6 pab. 1 MeToabl No3HaHMA https://interneturok.ru/subject/obzh
4 xumnun. HabnroaeHue. 1 1 https://resh.edu.ru/subject/obzh
IKCNEPUMEHT.
a6 pab. 2 3HaKOMCTBO C https://interneturok.ru/subject/obzh
5 NlabopaTopHbIM 06OPYA0BaHUEM. 1 1 https://resh.edu.ru/subject/obzh
YucTble BellecTBa U CMecu. https://interneturok.ru/subject/obzh
6 dusnyeckne n xumMmnyeckune 1 https://resh.edu.ru/subject/obzh
CBOWCTBA BELLECTB.
Cnocobbl pasaenieHne BeLlecTs. https://interneturok.ru/subject/obzh
7 1 https://resh.edu.ru/subject/obzh
8 a6 pab. 3 PasaeneHme n o4ncTKa 1 1 https://interneturok.ru/subject/obzh




cMecen.

https://resh.edu.ru/subject/obzh

ATOMHO MonekynsapHoe YyeHue

https://interneturok.ru/subject/obzh

9 https://resh.edu.ru/subject/obzh
KoHTponbHas paborta 1 https://interneturok.ru/subject/obzh
10 https://resh.edu.ru/subject/obzh
ATOM CTpoeHUe sipa aToMa. https://interneturok.ru/subject/obzh
11 Mogenb aTOMOB. https://resh.edu.ru/subject/obzh
ATOM CTpOEHME 3NEKTPOHHOM https://interneturok.ru/subject/obzh
12 06O0/I0UKM. https://resh.edu.ru/subject/obzh
ATOM 3/1EKTPOHHAsA U 3NEKTPOH https://interneturok.ru/subject/obzh
13 rpadpuyeckas popmybl. https://resh.edu.ru/subject/obzh
Mncxa A. N. Mexnpeneesa https://interneturok.ru/subject/obzh
14 XUMUYECKUE 3/1IEMEHTDI https://resh.edu.ru/subject/obzh
Mncxs 4. N. Mexnpeneesa. https://interneturok.ru/subject/obzh
15 MeproamyecKmin 3aKoH. https://resh.edu.ru/subject/obzh
MNncxa A. N. Menpeneesa. https://interneturok.ru/subject/obzh
16 MeproamyecKknin 3aKoH. https://resh.edu.ru/subject/obzh
XuMuyeckue cBa3n. BaneHTHOCTb. https://interneturok.ru/subject/obzh
17 https://resh.edu.ru/subject/obzh
XnMunueckue cessu. OBP https://interneturok.ru/subject/obzh
18

https://resh.edu.ru/subject/obzh




Xnumunyeckme ceasn. OBP

https://interneturok.ru/subject/obzh

19 https://resh.edu.ru/subject/obzh
KoBaneHTHble CBA3MW. https://interneturok.ru/subject/obzh
20 https://resh.edu.ru/subject/obzh
MNOHHbI cBA3N. https://interneturok.ru/subject/obzh
21 https://resh.edu.ru/subject/obzh
MeTananyeckume cBsAsun https://interneturok.ru/subject/obzh
22 https://resh.edu.ru/subject/obzh
XUMUYeckue cBsA3n. https://interneturok.ru/subject/obzh
23 Kpuctannuueckue peléTku. https://resh.edu.ru/subject/obzh
ArperaTtHble COCTOSIHUS.
XumMuyeckune GopmyJibl. https://interneturok.ru/subject/obzh
MoneKynapHas Macca. MaccoBas https://resh.edu.ru/subject/obzh
24 [0J151 XUMNYECKOTO 3/IEMEHTA B
COeMHEHUN.
MNpuUMeHeHMe MaccoBOW 1,011 https://interneturok.ru/subject/obzh
o5 XMMUYECKOro 3/1IEMEHTA B https://resh.edu.ru/subject/obzh
pac4ETHbIX 3a4a4ax.
YpaBHEHMNE XUMUYECKUX PeaKLINMA. https://interneturok.ru/subject/obzh
26 TUMbl XUMUYECKUX PEeaKLMIA. https://resh.edu.ru/subject/obzh
YpaBHEHNE XMMUYECKUX PeaKLUi. https://interneturok.ru/subject/obzh
27 XuMuyeckune KoshOULMEHTBI. https://resh.edu.ru/subject/obzh
28 KonunyecTso BeulecTea .MonspHas https://interneturok.ru/subject/obzh




Macca, yucao Asoragpo. . Monb.

https://resh.edu.ru/subject/obzh

KonnyecTBo BelllecTBa. MosisipHbIi

https://interneturok.ru/subject/obzh

29 06BEM. https://resh.edu.ru/subject/obzh
PelweHne 3a4a4 ¢ UICNOb30BaHUEM https://interneturok.ru/subject/obzh
30 KOJIMYEeCTBa BELLECTBA. https://resh.edu.ru/subject/obzh
PelleHue 3apa4 ¢ UCMOJIb30BaHUEM https://interneturok.ru/subject/obzh
31 KOJIMYecTBa BELLECTBA. https://resh.edu.ru/subject/obzh
KoHTponbHas paborta 2 https://interneturok.ru/subject/obzh
32 https://resh.edu.ru/subject/obzh
Knaccudumkaums HeopraHMYECKUX https://interneturok.ru/subject/obzh
33 BeLLLeCTB. https://resh.edu.ru/subject/obzh
OKcuapl. https://interneturok.ru/subject/obzh
34 https://resh.edu.ru/subject/obzh
XnMuMyeckue CBOMCTBA OKCUOB. https://interneturok.ru/subject/obzh
35 https://resh.edu.ru/subject/obzh
a6 pab. 4 XMMUYecKne cBOICTBA https://interneturok.ru/subject/obzh
36 OKCUAOB. https://resh.edu.ru/subject/obzh
OcHoBaHus. https://interneturok.ru/subject/obzh
37 https://resh.edu.ru/subject/obzh
X1Mmyeckune CBOMCTBa OCHOBAHMI https://interneturok.ru/subject/obzh
38

https://resh.edu.ru/subject/obzh




39

a6 pab 5 xuMmn4yeckune cBoicTBa

https://interneturok.ru/subject/obzh

OCHOBaHWI. https://resh.edu.ru/subject/obzh
KucnoTsl. https://interneturok.ru/subject/obzh
40 https://resh.edu.ru/subject/obzh
X1MUYeckune CBOMCTBA KUCOT. https://interneturok.ru/subject/obzh
41 https://resh.edu.ru/subject/obzh
JNa6. Pab. 6 XuMunuyeckme cBoicTBa https://interneturok.ru/subject/obzh
42 KUC/IOT. https://resh.edu.ru/subject/obzh
Conu. https://interneturok.ru/subject/obzh
43 https://resh.edu.ru/subject/obzh
X1MuUyeckune CBOMCTBa COJIEN. https://interneturok.ru/subject/obzh
44 https://resh.edu.ru/subject/obzh
Na6. Pab. 7 xuMUYecKme CBONCTBa https://interneturok.ru/subject/obzh
45 conei. https://resh.edu.ru/subject/obzh
AMdoTepHble coeMHEHUS U UX https://interneturok.ru/subject/obzh
46 XMMUYECKue CBOMCTBA. https://resh.edu.ru/subject/obzh
AMdoTEpHbIE COEAMHEHUS N UX https://interneturok.ru/subject/obzh
47 XMMUYECKNE CBOMCTBA. https://resh.edu.ru/subject/obzh
leHeTUYeCcKas CBA3b MexAay https://interneturok.ru/subject/obzh
48 OCHOBHbIMM KnaccaMu https://resh.edu.ru/subject/obzh
HeopraHNYeCKUX CoeMHEHU.
49 Nab. Pa6. 8 F'eHeTUYecKas CBA3b https://interneturok.ru/subject/obzh




MeX Ay OCHOBHbIMM KJlacCaMm
HeopraHM4YeCcKMUx coeMHEHWNA.

https://resh.edu.ru/subject/obzh

KoHTponbHas pabota 3

https://interneturok.ru/subject/obzh

50 https://resh.edu.ru/subject/obzh

Bo3ayx. Ero cocras. https://interneturok.ru/subject/obzh
51 https://resh.edu.ru/subject/obzh

Kucnopog, Kak anemMeHT. Kucnopog, https://interneturok.ru/subject/obzh
52 KaK npocToe Bewectso. Ero https://resh.edu.ru/subject/obzh

HaxoXAeHue B Npupoje.

Kucnopog. XumMmyeckume u https://interneturok.ru/subject/obzh
53 dusmnyeckune ceoictea. Ero https://resh.edu.ru/subject/obzh

npuUMeHeHMe.

Bopopopa,. HaxoxaeHue B npupoae https://interneturok.ru/subject/obzh
54 Cnocobbl NosyyeHue. https://resh.edu.ru/subject/obzh

XnMunyeckue n pusmyeckune https://interneturok.ru/subject/obzh
55 cBoWcTBa Bogopoaa. Ero https://resh.edu.ru/subject/obzh

npuMeHeHue.

Bopa. HaxoxaeHue B npupoae. https://interneturok.ru/subject/obzh
56 Kpyroeopot BoAbl B Npupoje. https://resh.edu.ru/subject/obzh

3arpssHeHME N OYUCTKA BOAbI.

XuMmyeckue n dusmyeckue https://interneturok.ru/subject/obzh
57 cBocTBa. Cnocobbl Noay4eHus https://resh.edu.ru/subject/obzh

BOJAbl. 3Ha4YeHne BoApl.




PacTtBopbIl. PAacTBOPMMOCTb BELLLECTB.
MaccoBas oon4 BelecTsa B

https://interneturok.ru/subject/obzh
https://resh.edu.ru/subject/obzh

58
pacTBope.
PelueHue 3apa4 ¢ UCNOJIb30BaHUEM https://interneturok.ru/subject/obzh
59 NMOHATUS MaccoBas A0S https://resh.edu.ru/subject/obzh
pacTBOPEHHOrO BeELLLECTBA.
a6 pab 9 MpurotosneHne https://interneturok.ru/subject/obzh
60 pPacTBOPOB C 3aJlaHHOI MaccoBOM https://resh.edu.ru/subject/obzh
aonen.
PelleHue 3aa4 ¢ UICNOJIb30BaHUEM https://interneturok.ru/subject/obzh
noHATMIA MaccoBas gons https://resh.edu.ru/subject/obzh
61 pacTBOPEHHOIO BeLecTBa U1
pacTBOPUMOCTH.
a6 pa6 10 NccnepoBaHue https://interneturok.ru/subject/obzh
62 pPacTBOPMMOCTM B BOAE HEKOTOPbIX https://resh.edu.ru/subject/obzh
BELLECTB.
KoM6MHMpOBaHHbIE 3aa4u https://interneturok.ru/subject/obzh
63 https://resh.edu.ru/subject/obzh
KoM6MHMpoBaHHbIe 3a4a4u https://interneturok.ru/subject/obzh
64 https://resh.edu.ru/subject/obzh
Peseps https://interneturok.ru/subject/obzh
65 https://resh.edu.ru/subject/obzh
66 Peseps https://interneturok.ru/subject/obzh




https://resh.edu.ru/subject/obzh

Peseps https://interneturok.ru/subject/obzh
67 1 https://resh.edu.ru/subject/obzh
Peseps https://interneturok.ru/subject/obzh
68 1 https://resh.edu.ru/subject/obzh
OBLIEE KOJIMYECTBO YACOB I10 68 10

[TPOT'PAMME




9 K/IACC

KosmmuecTBo yacoB

No Jara J/1eKTpoHHbIE U(POBHIe
Tema ypoka KontposbHbie | IIpakTHyecku
n/n Bcero u3yueHus | oOpa3oBaTe/IbHbIE PeCypPChI
padoThI e padoThbI
[TeproiuecKuii 3aKOH. https://interneturok.ru/subject/obzh
1 [Teprogyueckas cucrema 1 https://resh.edu.ru/subject/obzh
XAMUYeCKHX 3yiemeHToB . 1.
MengeneeBa
3aKOHOMEPHOCTU B U3MEHEHUU https://interneturok.ru/subject/obzh
) CBOMCTB XUMUUYECKUX 1 https://resh.edu.ru/subject/obzh
3/1IeMEHTOB [epPBbIX TPEX
Mepro/0B
Knaccudukauus u https://interneturok.ru/subject/obzh
3 HOMeHK/IaTypa HeopraHu4yecKux 1 https://resh.edu.ru/subject/obzh
BeILeCTB
Buzpbl XuMHUecKol CBsI3U U https://interneturok.ru/subject/obzh
4 TUTTBI KPUCTAJITTUUECKHAX 1 https://resh.edu.ru/subject/obzh
peLéToK
KourpospHast pabota Nel o https://interneturok.ru/subject/obzh
5 Teme «IloBTOpEHUE U 1 1 https://resh.edu.ru/subject/obzh
yriay0/ieHre 3HaHUH OCHOBHBIX
pa3zesioB Kypca 8 Kiacca»
Knaccudukaiysi XUuMuueckux https://interneturok.ru/subject/obzh
6 peakLyii 1o pa3IMUHbIM 1 https://resh.edu.ru/subject/obzh
Tpr3HaKam
7 [TonsiTHE O CKOPOCTH 1 https://interneturok.ru/subject/obzh
XUMUYEeCKoM peakiuu. [ToHsiTHE




O 'OMOI'€HHBIX U IeTepOreHHbIX
peaKuudax

https://resh.edu.ru/subject/obzh

[ToHsITHE 0 XUMUUECKOM
paBHOBecuu. DaKTOPHI,
B/IUSIIOLI[IE HA CKOPOCTh

https://interneturok.ru/subject/obzh
https://resh.edu.ru/subject/obzh

8 XUMHUYECKON peakluy 1
T0JI0’KeHHe XUMUUeCKOTo
paBHOBeCHS
. OKHCTUTeNBHO- :ttps://interneturok.ru/.subject/obzh
BOCCTAHOBUTEJTbHBIE PeaKI[H ttps://resh.edu.ru/subject/obzh
Teopust 3/1eKTPOTUTUUECKOU https://interneturok.ru/subject/obzh
10 auccouyaiuu. CunbHbIe U https://resh.edu.ru/subject/obzh
cs1abble 37IeKTPOJTUTHI
https://interneturok.ru/subject/obzh
11 VloHHbIe ypaBHEHHs peakLni https://resh.edu.ru/subject/obzh
XyMHUUecKre CBOMCTBA KUCIOT https://interneturok.ru/subject/obzh
U OCHOBAaHUU B CBeTe https://resh.edu.ru/subject/obzh
12 Tripe/icTaB/ieHUi 00
3/1eKTPOJIMTUYECKON
JUCcoLMaliu
XyMHUueckKre CBOMCTBA COlel B https://interneturok.ru/subject/obzh
13 CBeTe MpeZicTaB/IeHuH 00 https://resh.edu.ru/subject/obzh
3/1eKTPOJIMTUYECKOMN
JuccoLyalyiu
https://interneturok.ru/subject/obzh
14 [TonsiThe o ruapoause cosneu

https://resh.edu.ru/subject/obzh




O06o006111eHre ¥ CCTeMaTH3aIUs

https://interneturok.ru/subject/obzh

15 B i :
SHAHUI https://resh.edu.ru/subject/obzh
[MpakTueckasi pabora Ne 1. https://interneturok.ru/subject/obzh
16 «PerieHyre 3KCriep¥MeHTaIbHbIX https://resh.edu.ru/subject/obzh
3a/iau»
KontponbHas pabora Ne2 1o https://interneturok.ru/subject/obzh
17 TemMe «IJIeKTPOJIUTHYeCcKast https://resh.edu.ru/subject/obzh
aucconmanys. XuMuueckue
peakiuy B paCTBOpax»
OO0111as1 XapaKTepUCTHKA https://interneturok.ru/subject/obzh
18 rajloreHoB. XyMHU4eckue https://resh.edu.ru/subject/obzh
CBOICTBa Ha rpuMepe XJiopa
Xnoposogopog. ConsiHas https://interneturok.ru/subject/obzh
19 KHCJIOTa, XUMAUEeCKHe CBOMCTBA, https://resh.edu.ru/subject/obzh
MoiyueHue, mpuMeHeHue
IMpakTrueckas pabora Ne 2 1o https://interneturok.ru/subject/obzh
20 TeMe «IlosiyueHue COJISTHOM https://resh.edu.ru/subject/obzh
KHUCJIOTBI, U3y4YeHHe eé CBOUCTB»
Bbluncienys 1o ypaBHeHUsIM https://interneturok.ru/subject/obzh
71 XUMUYECKHX peaklui, eciu https://resh.edu.ru/subject/obzh
OJIUH U3 peareHTOB JlaH B
M30bBITKe
- O611as XapaKTepUCTHKA https://interneturok.ru/'subject/obzh
snemenToB VIA-TpymmsI https://resh.edu.ru/subject/obzh
23 AnnoTtpornHbie MOAUDUKALIUU https://interneturok.ru/subject/obzh

cepbl. HaxoskzieHue cepbl 1 eé
CoeZIMHEeHU B TIPUPOJIE.

https://resh.edu.ru/subject/obzh




XyMUUecKre CBOMCTBA Cepbl

CepoBoziOpO/, CTPOEHHE,

https://interneturok.ru/subject/obzh

24 bu3nUecKre U XUuMHUYeCcKue https://resh.edu.ru/subject/obzh
CBO¥CTBA
Okcupp! cepbl. CepHasi KUC/IOTa, https://interneturok.ru/subject/obzh
25 (bu3nueckre U XuMHuJecKue https://resh.edu.ru/subject/obzh
CBOMCTBA, TIpUMeHeHne
XuMuryeckKue peakLuu, https://interneturok.ru/subject/obzh
Jie>kaire B OCHOBE https://resh.edu.ru/subject/obzh
TIPOMBIIIJIEHHOTO CIIoco0a
26 TOTyY€eHUs1 CePHOU KUC/IOTHI.
XUMHYecKoe 3arpsisHeHue
OKpY’Karolllei cpefibl
COeJIMHEeHUSIMHU Cepbl
BBIUNC/TeHIe MacCOBO 0/TH https://interneturok.ru/subject/obzh
27 ) .
BBIXO/1a TIPO/YKTA PeaKLiu https://resh.edu.ru/subject/obzh
OO0111as1 XapaKTepUCTHKA https://interneturok.ru/subject/obzh
371eMeHTOB VA-rpymnmnsl. A30T, https://resh.edu.ru/subject/obzh
28 pacripocTpaHeHue B TIpUpo/ie,
(bu3myeckre U XUMUUeCKre
CBOICTBa
AmMMMakK, ero pusmyeckre u https://interneturok.ru/subject/obzh
29 XUMUYECKHe CBOMCTBA, https://resh.edu.ru/subject/obzh
MoJIy4yeHre U TIpUMeHeHne
IMpakTrueckas pabora Ne 3 o https://interneturok.ru/subject/obzh
30 TeMe «[losiyueHve amMmmuaka, https://resh.edu.ru/subject/obzh
H3yueHre ero CBOMCTB»
31 A3oTHasg KUCI0Ta, eé https://interneturok.ru/subject/obzh




(bu3nUecKre U XUMHUYeCKHe
CBOMCTBA

https://resh.edu.ru/subject/obzh

Vicnosib30BaHye HUTPATOB U
CoJjiell aMMOHUS B KauecTBe
MHHEpaIbHBIX y100peHNH.

https://interneturok.ru/subject/obzh
https://resh.edu.ru/subject/obzh

32 XuMHUeCcKoe 3arpsi3HeHue

OKpY’Karolllei cpefibl

COeJUHEeHUsIMU a30Ta

®ochop. Okcup pochopa (V) u https://interneturok.ru/subject/obzh
33 dhocdopHas Kuc/IoTa, https://resh.edu.ru/subject/obzh

(r3nuecKre U XUMUYecKue

CBOWCTBA, M0J/yuyeHre

Wcnonb3oBanue pocdatoB B https://interneturok.ru/subject/obzh
34 KaueCcTBe MUHepalbHbIX https://resh.edu.ru/subject/obzh

ynobpeHuii. 3arpsisHeHue

TIPUPO/IHOM cpefibl (hocaTamu

Yrnepon, pacpocTpaHeHue B https://interneturok.ru/subject/obzh
35 npupoge, ¢pusnyeckre U https://resh.edu.ru/subject/obzh

XUMHYeCKHe CBOMCTBa

Okcygp! yriepoga, ux https://interneturok.ru/subject/obzh

¢bur3nueckre U XuMu4eckue https://resh.edu.ru/subject/obzh
36 CBOMCTBA. JDKOJIOTUYECKHe

npo0JieMbl, CBSI3aHHBIE C

okcugom yraepoza (IV)

https://interneturok.ru/subject/obzh

37 YrosbHast KHC/IOTa ¥ e€ CoMu https://resh.edu.ru/subject/obzh
38 [MpakTuueckast pabota Ne 4 110 https://interneturok.ru/subject/obzh

TeMe "lloslyyeHue yrieKucaoro




raza. KauectBeHHas peakijys Ha
KapOoHaT-uoH"

https://resh.edu.ru/subject/obzh

HepBOHaqa]IBHbIe TTOHATHS 00

https://interneturok.ru/subject/obzh

39 OpraHWYeCcKUX BelllecTBaxX Kak 0 https://resh.edu.ru/subject/obzh
COoeJIMHeHUsIX yriaepoa
https://interneturok.ru/subject/obzh
40 KpemHuii u ero coefrHeHust https://resh.edu.ru/subject/obzh
[TpakTrueckast pabota Ne 5. https://interneturok.ru/subject/obzh
a1 Pemenne skcriepriMeHTanbHbIX https://resh.edu.ru/subject/obzh
3a/1au 110 TeMe «BakHetliiie
HeMeTa/l/Ibl U UX COeJUHEeHHUsI»
KonTposbHas pabota Ne3 110 https://interneturok.ru/subject/obzh
42 TeMe «BakHeHIlIie HeMeTa/lJIbl https://resh.edu.ru/subject/obzh
U UX COeJUHEeHUSI»
OO0111ast XapaKTepUCTHKA https://interneturok.ru/subject/obzh
XUMUUECKHUX 3/IEMEeHTOB — https://resh.edu.ru/subject/obzh
MeTasnnoB. MeTannuuecKas
43 CBSI3b U MeTaJ/l/InyecKast
KpUCTa/InuecKast peléTka.
dusrueckre CBONCTBA
MeTasl0B
XuMHueckre CBOMCTBA https://interneturok.ru/subject/obzh
44 MeTa/JIOB. DJIEKTPOXUMUYECKUN https://resh.edu.ru/subject/obzh
psiJl HaNpsPKeHU MeTasljioB
45 OO0r1ue criocoObl TOTyUeHUst https://interneturok.ru/subject/obzh

MmeTa/10B. CI1aBbl.
BbruncieHusi o ypaBHeHUsIM
XUMHUYECKHX Peaklyi, eciu

https://resh.edu.ru/subject/obzh




OJIVH U3 PeareHTOB CO/IeP>KUT
TpUMecH

https://interneturok.ru/subject/obzh

46 I1oHsiTHE O KOPPO3UM METaJIOB https://resh.edu.ru/subject/obzh
https://interneturok.ru/subject/obzh
47 Ies104HbIe MeTaIIbI https://resh.edu.ru/subject/obzh
48 OKCHJIBI ¥ TH/IPOKCH/IbI HATPHS https://interneturok.ru/.subject/obzh
T Kas https://resh.edu.ru/subject/obzh
49 [Ile/I0uHO3eMeTbHbIe MeTa/B — https://interneturok.ru/.subject/obzh
KasTbLIiH 1 MarHuii https://resh.edu.ru/subject/obzh
% BakHeHIIHe Coe/HHeHNs https://interneturok.ru/'subject/obzh
KaTbITYs https://resh.edu.ru/subject/obzh
. O6061LieHke 1 CHCTeMaTH3aLHS https://interneturok.ru/.subject/obzh
SHAHMI https://resh.edu.ru/subject/obzh
YKECTKOCTb BOJIBI H CTI0COGHI €6 https://interneturok.ru/subject/obzh
52 yCTpaHeHHs https://resh.edu.ru/subject/obzh
[TpakTrueckast pabota Ne 6 110 https://interneturok.ru/subject/obzh
53 Teme "JKECTKOCTH BOABI U https://resh.edu.ru/subject/obzh
MeTo/pb! eé ycTpaHeHus"
https://interneturok.ru/subject/obzh
54 ATFOMUHAN https://resh.edu.ru/subject/obzh
55 AmMdoTepHbIe CBOMCTBa OKCHIA https://interneturok.ru/subject/obzh

Y TU/IPOKCHJA




https://resh.edu.ru/subject/obzh

https://interneturok.ru/subject/obzh

56 Keneso https://resh.edu.ru/subject/obzh

. OKCHIBI, THAPOKCUBI 1 COMH https://interneturok.ru/.subject/obzh
xenesa (1) 1 xkenesa (I11) https://resh.edu.ru/subject/obzh

ca O60611eHke U CHCTeMaTH3ALHS https://interneturok.ru/.subject/obzh
SHAHUI https://resh.edu.ru/subject/obzh
[TpakTrueckast pabora Ne 7. https://interneturok.ru/subject/obzh

59 Pemienne skcriepriMeHTanbHbIX https://resh.edu.ru/subject/obzh
3a/1au 110 TeMe «BakHetliiie
MeTaJI/Ibl ¥ UX COeIUHEeHUs»
BrruniciieHusi o ypaBHeHUsIM https://interneturok.ru/subject/obzh
XUMUYECKHX peaklui, eciu https://resh.edu.ru/subject/obzh
OJIVH U3 peareHToB /laH B

60 130bITKE WIH COLEePXKUT
npuMecu. Beruncienus
MaCCOBOM /10T BbIXO/la
TPOJIYKTa peakLivu

61 O6O6LLIeHHe 1 CHCTeMaTH3aLWst https://interneturok.ru/.subject/obzh
sHAHUI https://resh.edu.ru/subject/obzh
KontponbHast paborta Ne4 1o https://interneturok.ru/subject/obzh

62 TeMe «BakHeuIe MeTa/uibl U https://resh.edu.ru/subject/obzh
HX COeJIMHEHUSI»

6 BelecTBa ¥ MaTepyaibl B https://interneturok.ru/subject/obzh

HOBCEAHEBHOﬁ JKHW3HHU 4ejI0OBeKa

https://resh.edu.ru/subject/obzh




Xumuyeckoe 3arpsisHeHue

https://interneturok.ru/subject/obzh

64 1 . i
OKpYJKaromIeit cperp! https://resh.edu.ru/subject/obzh

o PO/Tb XUMUH B PelieHuH ) https://interneturok.ru/'subject/obzh
3KOJIOTHUECKHX TIPOG/EM https://resh.edu.ru/subject/obzh

o PesepBHbiit ypok. OGoGIIeHNe i , https://interneturok.ru/.su bject/obzh
CHCTeMaTH3aL[s 3HAHHH https://resh.edu.ru/subject/obzh

o PesepBHbiit ypok. OGoGieHH e i ) https://interneturok.ru/.subject/obzh
CHCTeMATH3ALS 3HAHHH https://resh.edu.ru/subject/obzh

o6 PesepBHbiit ypok. OGoGITIeHHe i ) https://interneturok.ru/'subject/obzh
CHCTeMaTH3aIMs 3HAHHHA https://resh.edu.ru/subject/obzh

OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME







YUYEBHO-METOIJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YUYEBHBIE MATEPHUAJIBI /Il YYEHUKA

I. E. Pyasutnc @. . ®enbameH xumns 9 knacc

0. C.TabpuensH, U. T. Octpoymos C. A. ChaakoB xumus 8 knacc

METOZNYECKHWUE MATEPHUAJIbI VI YUUTEIA

I PPOBLIE OBPASOBATEJ/IBHBIE PECYPCBI 1 PECYPCbI CETHU

NHTEPHET

https://interneturok.ru/subject/obzh

https://resh.edu.ru/subject/obz






