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ITOSACHUTEJ/IbHASA 3AITNCKA

[IporpaMma MO XWMHMM Ha YpOBHe OCHOBHOro oO0ijero o6pa3oBaHus
COCTaB/ieHa Ha OCHOBe TpeOOBaHWM K pe3y/ibTaTaM OCBOEHHUSI OCHOBHOM
obpa3oBaTreTbHOM MPOrpaMMbl OCHOBHOT'O 00I1[ero 00pa30BaHMs, TIPe/ICTaB/IeHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (emepanbHOM paboueii IPOrpamMMeI
BOCITUTAHUS U C YUETOM KOHIIETII[MH TIpero/laBaHusi yueOHOTo rpeaimMeTa « XUMUSI»
B 00pa3oBaTe/ibHbIX OpraHu3anusx Poccuiickoii degeparum.

[TporpaMMa 10 XWMWU [aéT TIpe/iCTaB/eHHe O Lie/siX, o0iell cTpaTeruu
oOydyeHHMs,, BOCIIMTAaHWS M Ppa3BUTHS OOYYarOI[UXCS CpeJCTBAaMHM y4ueOHOro
npejMeTa,  yCTaHaB/iuWBaeT  00si3aTesibHOe  TpeJMeTHOe  COjiep’KaHue,
npeJlyCMaTpuBaeT pacrpejie/ieHde ero IO K/jaccaM U CTPYKTYpPUpPOBaHHUE T10
pa3zfesaM M TeMaM TpPOTpaMMbl 10 XHUMHH, OIpefie/isieT KOIUUeCTBeHHbIe U
KaueCTBeHHbIe XapaKTepPUCTUKU cojiepKaHus, pPEeKOMeH/TyeMY0
10C/Ie/IOBAaTeIbHOCTb ~ W3Y4UeHUsI XUMHUM C YUETOM  MEXIIpeAMETHBIX U
BHYTDHUITPEIMETHBIX  CBs3eM, JIOTUKA y4eOHOTO  TIpoIjecca, BO3pPaCTHBIX
ocobeHHOCTe OOyuarol[uXcs, oOrpejenseT BO3MOXKHOCTH TIpefMeTa  JJis
peanm3ani TpeOOBAaHWM K pe3y/ibTaTaM OCBOEHMs OCHOBHOW oOpa3oBaTebHOM
TIporpaMMbl Ha YPOBHE OCHOBHOT'O 0011iero obpa3oBaHusl, a Takxke TpeOOBaHUM K
pe3y/ibTaTaM 00yueHHs] XMMHUH Ha YPOBHe 1eJieli U3ydeHus MpeiMeTa U OCHOBHBIX
BHJIOB yueOHO-TIO3HABATe/NbHOU [leATeTbHOCTH O00ydYaromierocss 1Mo OCBOEHUIO
y4eOHOTO Ccofiep KaHUSI.

3HaHWe XUMHU CJIY>KUT OCHOBOM /i1 (POPMHUPOBAHMSI MHPOBO33pEHUS
oOyuarolierocsi, ero Tpe/cTaB/ieHuii 0 MaTepyuaJbHOM eJUHCTBE MHPA, Ba)KHYIO
ponb WrparT (GopMUpyeMble XWMHUeH Tpe/iCTaB/eHUs] O B3aWMOIIpeBPAIleHUsIX
SHepruv ¥ 00 SBOJIOLMU BeleCTB B TIPUPOJe, O TMYTSX pelleHus T00ambHbIX
rpo0sieM yCTOWUMBOIO Pa3BUTHS UYe/IOBeUeCTBa — ChIPhEBOM, JHEPreTUUYecKOoM,
TIUIL[eBOU U 3KOJIOrMuecKoi 6e30macHOCTH, TIpob/ieM 31paBOOXPaHeHUs.

N3yueHue xumuu:

criocobCTByeT — peanu3aliid  BO3MOXKHOCTEM  /I/Ii  CaMOpas3BUTUS U
dhopMHUpOBaHYs KYJIbTYpPbl IMUHOCTH, €€ 00111ei U (PyHKIJMOHA/IbHON TPaMOTHOCTY;

BHOCHUT BK/aZi B (hOpPMHPOBAHWE MBIIUIEHHS W TBOPUECKHUX CIIOCOOHOCTEH
0o0yuaroluxcs, HaBBLIKOB WX CAMOCTOSTENbHOU y4yeOHOM /leATeNbHOCTH,
9KCTIepUMEeHTalbHbIX M  HCCIe/oBaTe/IbCKUX YMeHUl, HeoOXOJUMBIX KaK B
TOBCEJHEBHOM >KU3HU, TaK U B NTPO(ECCUOHAILHOM 1eSITe/IbHOCTH;

3HAKOMUT CO crelubUKONW HayuHOTO MbIILIEHUS, 3aK/IaJbIBaeT OCHOBBI
1[eJIOCTHOTO B3TJIsiZia Ha e JUHCTBO TIPUPO/IbI U UeIoBeKa, SIBJISIeTCSI OTBETCTBEHHBIM
3TaroM B (JOpMUPOBAHKH eCTeCTBeHHO-HayYHOM TPaMOTHOCTH 00YYaroIuXCs;



criocobcTByeT (OPMHUPOBAHHIO 1[€HHOCTHOTO OTHOIIIEHHSI K eCTeCTBEeHHO--
HayYHbIM 3HaHUAM, K MPUPOJe, K YeJIOBeKY, BHOCUT CBOU BKJ/IaZ, B 5KOJIOTHUECKOe
obpa3oBaHue 00yUarorXxCs.

[laHHbIe HarpaB/eHWs B O0yueHWH XHMHU 00eCTieunBarOTCs CIieldUKoim
cofep)kaHusi yueOHOro TipefiMeTa, KOTODBIA  SIBJISIETCS  Telarord4ecKu
a/IalITHPOBAHHBIM OTpa)keHHeM 6a30BOM HayKW XMMHM Ha OTpe/ie/IEHHOM 3Tare eé
Pa3BUTHSL.

Kypc xumuM Ha ypoBHE OCHOBHOTO 001ijero oOpa3oBaHHWs OPHEHTHPOBAH Ha
ocBoeHHe OO0yuarol[UMHUCS CHUCTeMbl TepPBOHAUabHBIX TMOHSATHH XWUMWWU, OCHOB
HEOPraHWYeCcKOM XMMHWM W HEKOTOPbIX OTJe/bHbIX 3HAUMMBIX [TOHATHMU
OpraHhYeCcKOu XWUMUH.

CTpyKTypa cofep>kaHusi MporpaMmbl MO0 XWUMHUM C(OPMHUpPOBaHA Ha OCHOBE
CHUCTEeMHOr0 ToAxoja K eé u3ydeHuto. Cofep>kaHue CKIaJbIBaeTCs U3 CHUCTEMBI
TIOHATAM O XMMHUUYECKOM 3JIeMEeHTe Y BellleCTBe U CUCTEMbI IOHATUM O XUMUUECKON
peakijud. OO6e 3TH CUCTeMbl CTPYKTYPHO OpraHM30BaHbl T10 TIPUHIIUITY
1OC/IeJ0BaTe/IbHOTO Pa3BUTHS 3HAHUM Ha OCHOBE TeOPETUUYECKUX Ipe/|CTaBIeHUMN
Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJ/ISIDHOTO yYeHUsI KaK OCHOBBI BCEr'0 eCTeCTBO3HAHUS;

- [Teproaunueckoro 3akoHa /. 1. MeHzieieeBa Kak OCHOBHOI'O 3aKOHa XUMUU;

— Y4YeHUs1 O CTPOEHUM aTOMa U XUMUYEeCKOU CBSI3H;

- TpeAcTaB/ieHUN 00 37eKTPOIUTAYECKOW AMCCOL[MAI[MM  BeleCcTB B
pacTBOpax.

TeopeTyeckre 3HaHWS PpAacCMaTPUBAKOTCS HA OCHOBE SMIUPUYECKU
TOTYUeHHbBIX U OCMBICJIEHHBIX (JaKTOB, Pa3BUBAIOTCS MOCJ/IeI0BATE/IBHO OT OJHOTO
YPOBHSI K [JIPYyIrOMY, BBITIONHSS (YHKOMM OOBSCHEHWUS U TIPOTHO3UPOBAHMUS
CBOMCTB, CTPOEHHS U BO3MO)XHOCTEHM IPAaKTUUeCKOIO TNPUMEHEHUS U TOyUYeHUs
M3yuyaeMbIX BellleCTB.

OcBoeHue TporpaMMbl TI0 XHMHH  CIIOCOOCTBYeT  (DOPMUPOBAHMIO
Tpe/ICTaB/IeHUsI 0 XMMHUUECKOW COCTaB/IsIIOIe HaydyHOM KapTUHBI MHpa B JIOTUKE
eé CUCTeMHOU MPUPOJbI, LIEHHOCTHOTO OTHOLIEHWSI K HAyYHOMY 3HAHUI0 H
MeTOJaM MO3HaHWS B Hayke. V3yueHue XWMHWHM TPOMCXOJUT C TpHBJIEUEHUEM
3HaHWU W3 paHee W3yUeHHBIX Yy4YeOHBIX TpeAMeTOB: «OKpY’Karoluii MUD»,
«buonorus. 5—7 Knaccbl» U «PU3MKa. 7 KIace».

[Ipy wW3yueHMHM XWMHUM TIPOUCXOAUT (OPMHPOBaHWE 3HAHUM OCHOB
XUMHUYECKOW HayKu KakK 00/1laCTH COBPEMEHHOI'0 eCTeCTBO3HAHUs, MPAKTUUYeCKOM
JleATeJIbHOCTU 4YeslloBeKa M KakK OJHOTO U3 KOMIIOHEHTOB MUPOBOW KY/bTYPBI.
3azjaua y4yeOHOro mpeamMeTa COCTOUT B (DOPMUPOBAHWK CHCTEMbI XUMHUYECKHX
3HaHUN — Ba)kKHEeUIIHX (PaKTOB, MOHSATHI, 3aKOHOB 1 TEOPeTUUeCKHX T0/I0’KeHUH,
JOCTYTIHBIX 0000IIIeHNI MUPOBO33PEHUECKOT0 XapakTepa, s3blka HayKd, B



NMpUoOIleHWM K HAayYHbIM MeTOoJaM TI03HaHUSI TIPU W3yUeHWH BeIecTB WU
XUMUYECKUX peaklui, B ()ODMUPOBAHWU U Pa3BUTUM MO3HaBaTeIbHbIX YMEHUN U
UX TpUMeHeHWHM B YyueOHO-TIO3HaBaTeSbHOW U yueOHO-MCC/ie[0BaTeTbCKOM
JesITe/IbHOCTA, OCBOEHMM TpaBWU/ 0Oe30macHOro obpallleHuss C BelecTBaMU B
TOBCEeIHeBHOM >KH3HHU.

[Tpu u3yueHUM XUMUW Ha YPOBHE OCHOBHOTO 00Iiiero oOpa3oBaHUs BaXKHOE
3HaueHHe TIpuoOpe/u Takue 11e/d, Kak:

- (opMupoBaHUe WHTE/IEKTYaJbHO Ppa3BUTOM JIMUHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYAHUUECTBY, CaMOCTOSITE/IbHOMY IIPUHSITUIO peIlleHuH,
criocobHOM a/IanTUPOBATHCS K OBICTPO MEHSFOIIIMMCS YCIOBHUSIM JKU3HH;

-  HarpaBAeHHOCTh O00yueHMss Ha CHUCTeMaTHdeckoe TIpUOOIeHHe
oOyuaroluxcss K CaMOCTOSITe/IbHOM T103HaBaTe/JIbHOM JesTeJIbHOCTHA, HayUHBIM
MeTOo/laM TO03HaHus, (OPMUPYIOII[UM MOTHBAL[MI0 U pa3BUTHE CIOCOOHOCTeM K
XUMUUY;

— obecrieueHre yCIOBHH, CITIOCOOCTBYIONIUX MMPHOOPETEHNI0 00YyUarOIIUMUCS
OTbITa pa3HOOOpa3HOl [eATeNbHOCTH, TMO3HAHUS W CAaMOIIO3HAHUS, K/TFOUEBBIX
HaBLIKOB (K/IFOUEBBIX KOMIIETEHLIMM), UMEIOLMX YHUBEpCA/JbHOe 3HaueHue [Jisi
Pa3/IMUHbIX BUIOB /1eATe/bHOCTH;

- (dopmupoBaHre oOmeli (YHKIMOHALHOM W  eCTeCTBeHHO-HAayUHOU
IPaMOTHOCTH, B TOM UHC/Ie YMeHUH OOBbACHATb W OIeHWBATb SIBJIEHUS
OKpY)Karolllero Mupa, MCMOJb3ysl 3HaHUS W OMbIT, TOJIyYeHHble TPU U3yYeHUU
XUMHUH, TIDUMEHSATb WX TIPpU pellleHud TIpobsieM B TIOBCEJHEBHOM >KWU3HU U
TPYZOBOU [1eATe/TbHOCTH;

- ¢opmupoBaHde y 0OydarolUUXCS T'YMaHHCTHYECKMX OTHOIIIEHUH,
MOHVMAaHWS 1[€HHOCTU XWUMHWUYEeCKUX 3HaHWW i BBIPAOOTKH 3KOJIOTHYECKH
1[e/1ecoo0pa3Horo TIOBefleHHsI B OBITY W TPY/OBOM JeSTeIbHOCTA B LIEJSX
COXpaHeHUs1 CBOETO 3/I0POBbS U OKPY»Katolllell MPUPOIHOM Cpe/ibl;

- pa3BUTHE MOTHUBAI[MM K OOyuUeHUI0, CIIOCOOHOCTe K CaMOKOHTPO/IO U
CAMOBOCITMTAaHUIO HAa OCHOBe YCBOeHUs 00lljeye/ioBeUeCKUX 1|eHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY MpodU/Is ¥ HarpaBIeHHOCTH JaTbHEUIIIero
o0yueHwusl.

OOiijee UyMCIO YacoB, OTBEAEHHBIX [/ M3yueHUs] XUMUU Ha YpPOBHe
OCHOBHOTO 00111ero oOpa3oBaHus1, cocTaBsieT 136 uacoB: B 8 knacce — 68 yacoB (2
yaca B HeJie/10), B 9 kiiacce — 68 yacoB (2 yaca B HeJle/li0).



COAEPXXAHUE OBYUEHUA

8 KV/IACC

ITepBoHaua/ibHbIE XUMUYECKHE OHATHSA

IIpegmer xumuun. Posib X¥MUK B )KU3HU UesioBeKa. XMMHUA B CUCTeMe HayK.
Tema u BemjecTtBa. PuU3HMUeCKHWe CBOWCTBA BelleCTB. ArperaTHOe COCTOSIHUE
BelllecTB. [ToHsITHe O MeTOZaX MO3HAaHWS B XUMHUHU. YUCTbIe BelecTBa U CMeCH.
CriocobbI pa3zesieHust CMecei.

ATOMBI M MOJIEKy/Ibl. XHUMHUUeCKHe 3eMeHTbl. CHMBOJIBI XUMHUYECKUX
371eMeHTOB. [IpoCThIe U C/I0KHBIe BeljeCcTBa. ATOMHO-MOJIEKYJIIPHOE yUYeHHe.

Xumudeckass ¢opmysia. BaneHTHOCTb aTOMOB XWMHWYECKHUX 3/1€MEHTOB.
3aKOH TIOCTOSIHCTBA COCTaBa BellecTB. (OTHOCWTe/lbHasE aTOMHasi Macca.
OTHOCHTe/IbHAs MOJIeKy/IsipHasi Macca. MaccoBas 1011 XUMHAUeCKOTO 3/IeMeHTa B
COeIMHEHWH.

KomumuectBo BerectBa. Mosib. MosisipHass Macca. B3auMOCBS3b KO/IMUYeCTBa,
MacCbl ¥ 4YMC/Ja CTPYKTYPHbIX eJWHML] BellecTBa. Pacuétel 1o dopmyiam
XUMUAUECKUX COeIMHEeHUMN.

Pu3nUecKre U XMMHAUYeCKue SIBJIeHUsl. XMMHUUeCcKasi peakusi U eé TIPU3HaKHU.
3aKOH COXpaHeHUs] MacChl BelecTB. XUMHUUeckue ypaBHeHUs. Kaccudukaiiys
XUMHUUECKUX peaklui (coeJuHeHMs, pa3/ioyKeH s, 3aMelljeHus, 0OMeHa).

Xumuueckuii 3KcnepumeHm:

3HAaKOMCTBO C XMMHWUECKOU TIOCyZoH, TipaBuiaMu paboThl B jlabopaTopuu U
npuémamu obpaiijeHus1 ¢ labopaTopHbIM 000py/I0BaHUEM, U3yUeHWe U OMMCaHUe
GU3MUeCKUX CBOWCTB 00pa3lloB HeOpraHWYeCKWX BeIecTB, HabrozeHMe
¢du3suueckux (TiaB/ieHUe BOCKA, TasiHUMe Jib/la, pacTUpaHuWe caxapa B CTYIIKe,
KUMeHWe U KOHJeHCAlUsi BOJbl) U XUMUUeCKUX (ropeHue CBeuu, MpOKa/JdBaHUe
Me/JJTHOM TIPOBOJIOKH, B3aMMO/IENCTBHE Mejla C KMC/IOTOM) siB/ieHHM, HabJtto/jeHre u
OMNMCaHWe MPU3HAKOB TPOTEKAHUSI XMMHUUECKUX peaklUi (pas3/jioKeHWe caxapa,
B3aMMOJIENICTBUE CEPHOM KHUCJIOTBI C XJIOPUJIOM Oapusi, pa3/ioykeHre THAPOKCHIA
Meu (IT) mpu HarpeBaHuU, B3aUMO/ieHCTBUe Keje3a ¢ pacTBopoM coyu Meau (II),
H3yueHHe CMOCOOOB pa3zie/ieHUsi CMecel: C TIOMOII[bI0 MarHuTa, (GUIbTpOBaHUe,
BbI[IApMBaHUe, AUCTU/ISLMS, XpoMaTorpadusi, mpoBeZieHe OUMCTKU MOBapeHHOM
comv, HabmofeHWe W OMKWCAHWe  Pe3y/ibTaTOB  TPOBEJEHHs  OIIbITa,
WUTKOCTPUPYIOLL[Er0 3aKOH COXPaHeHWs1 MacChl, CO3[aHMe MOJenerd MOJIeKYJl
(LapocTep>KHEeBBIX).

BaxHel1Iie npe/CTaBUTe/IM HEOPraHMUeCKHUX BellecTB

Bo3gyx — cmech rasos. CoctaB Bo3gyxa. Kucimopog — sieMeHT U mpocToe
BelljecTBO. HaxoxzeHrWe Kucaoposa B mpupofe, (u3nueckue U XHMUUeCKHUe
cBoiictBa (peakumu ropeHusi). Oxkcugbl. [lpumenenue kuciopoga. CriocoObl



TOJyueHusi KWCAopoJa B JiabopaTOpuM U TIPOMBINLJIEHHOCTH. KpyroBopoT
KUC/I0poga B mpupoge. O30H — a/yIoTporHasi MOAU(PUKALUS KUCI0POo/a.

TennoBor 3¢(}eKT XMMHUUeCKOW peakLyd, TePMOXMMHUYECKHe YypaBHEHWS,
9K30- WU SHJIOTePMUYECKHe peaklUu. TOIUIMBO: Yyrosb W MeTaH. 3arps3HeHue
BO3/lyXa, yCUIeHUe MapHUKOBOro 3(dekTa, pa3pylieHre 030HOBOTO CJIOS.

Bopopon — snemeHT ¥ TipocToe BellecTBO. HaxoxkjeHue Bogopoja B
npupozie, Gdu3MUyeckue U XUMHYECKHe CBOWCTBa, IIPUMeHeHHe, CIoCcoObl
nonyuenus. KucioTel u conm.

MosisipHbIii 00BEM ra30B. PacuéThl 110 XUMHUYECKUM YPaBHEHUSIM.

du3nueckre CBOMCTBA BOAbl. Bojga Kak pactBoputenb. PacTBOpBI.
HaceblijeHHble ¥ HeHachlllleHHble pacTBOPhl. PacTBOPUMOCTHL BeIleCcTB B BOJeE.
MaccoBasi 10151 BellleCTBa B pacTBOpe. XUMHUYECKHe CBOMCTBA BO/bl. OCHOBaHMUS.
Ponb pacTBOpOB B Npupojie U B JKA3HU ueioBeKa. KpyroBopoT BOJbl B IPUPOJE.
3arpsi3HeHue NpUpOoAHbIX BOJ. OXpaHa U OUMCTKa NIPUPOJHBIX BOJ.

Knaccudukaiys HeopraHuueckux coeguHeHui. Okcugbl. Kinaccudukaiiys
OKCUJOB:  cosieoOpasytoiiiie  (OCHOBHbIE,  KHUCJIOTHbIe, am{QOTepHbIe) WU
HecosieoOpa3ywomye. HomeHknaTypa OKcuoB. Pusnueckre W XAMUYECKHe
CBOMCTBA OKCU/O0B. [TonyueHre OKCUzOB.

OcHoBanusi. Knaccudukauyss OCHOBaHMM: WIEIOYM U HepacTBOPUMBbIE
ocHOBaHHUsA. HomeHKnaTypa ocHoBaHuW. PuU3NUeCKWe M XHMMUUYEeCKHe CBOMCTBA
ocHoBaHuU. [ToyueHre OCHOBaHUM.

Kucnotsel. Knaccudukaiusi kuciot. HomeHknatypa Kuciot. @usnueckve U
XMMUUeCKre CBOMCTBa KMC/IOT. Psif aktuBHOCTM MeTa/sioB H. H. BekeTora.
ITonyyeHue KUCIIOT.

Conmu. HomeHnknarypa coseid. Pr3nyeckrie U XMMHAUYeCKHe CBOMCTBA COJIeH.
[Tonyuenue cosne.

['eHeTHuecKasi CBSI3b MeXX/1y K/IaCCaMH HeOpPraHUYeCKHUX COeIMHeHUN.

Xumuueckuii 3Kkcnepumenm:

KaueCTBEHHOe Ompejie/ieHre COJep>KaHusl KMCIOpPOa B BO3JyXe, TOyueHue,
cobupaHve, paclio3HaBaHHWe U U3ydyeHWe CBOWCTB KUC/I0poOJa, HabsogeHue
B3aMMO/IeICTBUSI BeIlleCTB C KHUCJIOPOAOM U YC/IOBUS BO3HUKHOBEHUSI U
TIpeKpallieHuss ropeHusi (ro)kapa), O3HaKOMJIeHHe C oOpasllaMd OKCHAOB |
OTMCaHWe WX CBOWCTB, TIO/ydeHWe, COOMpaHue, pacrio3HaBaHWe U H3y4yeHHe
CBOMCTB BOJiopojia (ropeHue), B3auMozeicTBue Bozopoza C okcuzom meau (II)
(BO3MOYKHO MCIIOJIb30BaHUe BHeOMaTeprasioB), HabmofeHe 00paslioB BellecTB
KOJINYeCTBOM 1 MoJib, UCC/Ie[joBaHHe OCOOEHHOCTel paCTBODEHUsS BeIeCTB C
pPas/iMuyHOM pPaCTBOPUMOCTBIO, TIPUTOTOBJIEHWE paCcTBOPOB C OMpeJe/éHHOU
MAaCCOBOH [I0JIel PaCTBOPEHHOTO BellleCTBa, B3aMMO/IEMCTBUE BOJbI C MeTasllaMHy
(HaTpyeM U KaiblueM) (BO3MOXXHO HCIIO/Ib30BaHWEe  BH/jeOMaTepHasioB),



HccieoBaHe 00paslloB  HEOpraHWYeCcKHWX BeIeCTB Ppa3/dyHbIX  KJ/IaCCOB,
HabJ/Tto/leHre U3MeHeHUs] OKpaCcKyd WHAWKATOPOB B pacTBOpax KUCJIOT U IIiesiouel,
v3yueHue B3auMojlelcTBUs oKcuzaa Menu (II) ¢ pacTBOpoM cepHOM KUCJIOTHI,
KUCJIOT C MeTa/ylaM{, peakLud HeuTpaau3alyu, I0JlydyeHHue HepacTBOPUMBIX
OCHOBaHHWM, BBITECHEHHE OJHOr0 MeTajjla APYTMM M3 pacTBOpa COJIU, pPeLIeHUe
9KCIIepUMeHTabHbIX 33Jau 10 TeMe «BakHelllMe KiaacChl HeopraHWUYeCKUX
CoeIUHEHU».

Ilepuoguyeckuii 3akoH u Ilepuosuueckas cucreMa XHUMHYECKHX
y1emeHToB [JI. . MenjgeneeBa. CtpoeHue aromMoB. XHMMHUUeCKas CBA3b.
OKMC/IUTe/IbHO-BOCCTAaHOBUTE/IbHBIE peaKIiuu

[TepBble TOMBITKU KJIaCCU(UKALMM XUMHUYECKUX 37emMeHToB. [loHsTHE O
Ipymnmax CXOJHBbIX 3/1eMeHTOB (IIeJIOUHble W ILjeJI0YHO3eMeslbHble MeTasllbl,
rajioreHbl, UHePTHbIE Ta3bl). DJIeMeHThI, KOTOpbie 00pa3yioT aMbOTepHbIe OKCHU/IBI
Y TUJIPOKCUJBI.

[Teproanueckuii 3akoH. [Tepuoanueckast cucTeMa XUMUUECKHX 371eMeHTOB [].
. MenpeneeBa.  KopoTkomepuogHasi W JJIMHHOINIEpUOJHAas  (POPMBI
[Tepruoguueckor cuctembl xumuuyeckux 3yemeHToB 1. YI. MeHgeneesa. Ilepuoabt
v rpymmbl. OU3Wueckur CMBbICI TOPSAKOBOIO HOMepa, HOMEPOB Iepuoja |
TPYIIIbI 3/IEMeHTa.

Ctpoenuve atomoB. CocTaB aTOMHBIX g7ep. M30Tormbl. Dy1eKTpoHbl. CTpoeHue
9JIEKTPOHHBIX ~ 000/I0ueK aToMOB TepBbiX 20 XUMHUUYECKHMX 3JIEMEHTOB
[Teppomgnueckou cuctemsl [. U. MenpgeneeBa. XapakTepUCTUKA XWUMHUUYECKOTO
3/IeMeHTa T10 ero 1nosokeHuto B [lepuoanueckoit cucteme [. . MeHieneeBa.

3aKOHOMEPHOCTU W3MEHeHUs paJuyca aroOMOB XUMHYECKUX 3JIEMEeHTOB,
MeTa//TMYeCKUX YU HeMeTa/VInueCKUX CBOMCTB M0 IPYIaM U Mepruoiam.

3HaueHue [leprogrueckoro 3akoHa U [leprogrueckor CUCTEMbI XUMHUUYECKUX
3JIEMEHTOB [i/Isl pa3BUTUSI HayKd W TpakTuku. [I. VI. MeHpeneeB — yuyéHbld U
rpakJaHuH.

XvuMmudeckas CBsi3b. KoBasieHTHasi (MOJIipHast W HEMOJSIPHasi) CBSA3b.
OJIeKTPOOTPULIATe/IbBHOCTh XMMUYECKUX 3/1eMeHTOB. VIOHHas CBS3b.

Crenenb  okuciieHus.  OKHC/IMTE/IbHO-BOCCTAHOBUTE/IbHBIE  PeakLUMU.
[Iporjecchl OKUC/I€HHS U BOCCTaHOB/IeHYsl. OKUC/IUTe/M ¥ BOCCTaHOBUTEIIN.

Xumuueckuii 3KcnepumeHm:

n3ydyeHre oOpa3l[0B Bell[eCTB MeTA//IOB M HeMeTa/uIOB, B3aWMO/elCTBHe
TMIPOKCH/JA L[MHKA C pacTBOpamMu KWCJIOT W Ie/ioueld, TMpOBeJeHHe OIIbITOB,
W/UTIOCTPUPYIOLIMX ~ TIPUMEPBl  OKUC/IUTe/TbHO-BOCCTAHOBUTE/IBHBIX  peakLui
(ropeHue, peakLuM pa3oXKeHUsl, COeUHEHNS).

MescnpeomemHble cesa3u



Peanuzanys MexXnpeIMeTHBIX CBS3eld TMPU M3YYeHMU XUMHUU B 8 Kjacce
OCYILIeCTBJISIETCST Uepe3 MCMO/b30BaHHWE KaK OOIUX eCcTeCcTBeHHO-HayUHbIX
TIOHSATUM, TaK Y TIOHSATUM, SB/ISIOIINXCS CUCTEMHBIMU /i1 OTAebHBIX Mpe/IMEeTOB
eCTeCTBeHHO-Hay4YHOr' O LIUKJIA.

OOb1iue ecTeCTBeHHO-HayuHble TIOHATHS: Hay4YHbIH (DaKT, TUIIOTe3a, TEOpHS,
3aKOH, aHalu3, CUHTe3, KiaccuduKalus, TepUuoAuUHOCTb, Hab/roeHue,
5KCIePUMEHT, MO/|e/TMPOBaHue, U3MepeHue, MO/le/Ib, SIBJIEHUE.

®du3nKa: MaTepusi, aTOM, D3JIeKTPOH, MPOTOH, HEWTPOH, HWOH, HYKJIW],
M30TOIbl, PAJAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUEeCKUW 3apsif], BeleCTBO, TeJio,
00BEM, arperaTHOe COCTOSIHHE Bell[eCTBa, ra3, (pu3nueckve BeMUMHbBI, eJIUHHULIbI
V3MepeHusi, KOCMOC, TIJlaHeThbl, 3B€3/bl, CoJHLIe.

buonorus: porocunres, ApixaHue, brocdepa.

leorpadusi: armocepa, rugpocdepa, MuHepaabl, TOPHbIe TOPO/bI,
T10J1e3HbIe MCKOoIaeMble, TOIVIMBO, BOJHbIe peCypChl.

9 KJIACC

BeiecTBo U XMMHUUeCKas peakius

[Teprognueckuit 3akoH. [lepuoanueckas cucTeMa XMMUUECKHX 371eMeHTOB /1.
N. MenpeneeBa. CtpoeHne aToMOB. 3aKOHOMEDHOCTHM B HW3MEHEHHWU CBOUCTB
XAMMWYECKUX 3/IEMEHTOB TePBbIX TPEX TIepUOJIOB, Ka/us, KaJbLUsd U UX
COeIMHEHVWHA B COOTBETCTBUM C TIOJIO)KeHWeM »3jeMeHTOB B [lepuoguueckoiu
CUCTeMe U CTPOeHUeM UX aTOMOB.

CrpoeHre BellecTBa: BHUJbl XWUMHYECKOW CBS3U. THIBI KPUCTa/UTMYECKHUX
PeméToK, 3aBUCMMOCTb CBOMCTB BellleCTBa OT TUIa KPUCTA//TAYECKOU PellIéTKU U
BU/Ia XUMUUECKOMN CBSI3U.

Knaccudukaiys ¥ HOMeHK/IaTypa HeopraHW4ecKux BelecTB. XHUMUUecKue
CBOMCTBA BeILeCTB, OTHOCALIMXCA K PAa3/MYHbIM KjacCaM HeOpraHh4eCKux
CcoeIMHEHWH, TeHeThUYeCKasi CBSI3b HeOPraHUYeCKUX BeIlecTB.

Knaccudukaiys XuMu4ecKUx peakijui 10 pa3/IMuHbIM Mpr3HaKam (TI0 YUCTy
M COCTaBy YUaCTBYIOL[MX B peakKLUU BeIecTB, MO TeryioBoMy 3(deKrty, To
M3MEHEeHUI0 CTeleHell OKUC/IeHUs] XMMUUeCKUX 3/IeMeHTOB, 10 00paTUMOCTH, 10
y4acTUIO KaTanu3aTtopa). JK30- U 3HAOTepMUUeCKre peakijuy, TePMOXUMHUUYEeCKUe
ypaBHEHUs.

[ToHsTHE O CKOPOCTHM XUMHUYeCKOW peakiuu. [ToHsaTve 00 oOpaTUMbIX H
HeoOpaTUMbIX XUMHUYEeCKUX peakiusix. [IoHsITHe O TOMOTeHHBIX U TeTepOreHHbIX
peakuusax. [lonarue o katanuse. [IoHATHE O XMMHUUECKOM paBHOBeCUU. DakTOPHI,
B/IMSAIOI[ME HAa CKOPOCTb XWUMMWYECKOW peaklud W TMOJI0KeHHe XUMHUUeCKOro
paBHOBeCHUS.

OKHCUTeTbHO-BOCCTAHOBUTE/IbHbIE ~ PeakI[MM,  3/IeKTPOHHBIM  OasaHC
OKHCJIUTe/IbHO-BOCCTAHOBUTETLHOM peakLyu. Cocrags/ieHne ypaBHEHUU



OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ Peakliid C  MCI0JIb30BaHWEM  MeTOoJa
39JIEKTPOHHOTO OasiaHca.

Teopus 3/1€KTPO/IUTAUECKON AUCCOLMALIMM. DIEKTPOIUThI U He3/IeKTPOJIUTHI.
KatuoHbl, aHWOHBI. MeXxaHW3M [AUCCOLMAllMM BelleCTB C pa3/MUYHbIMUA BUIaMU
xuMHUeckol cBsizu. CrerneHb Auccoraiiii. CUbHbIe U C/1abble 31eKTPOJINTHI.

Peakiiiy noHHOTO 0OMeHa. Y C/I0BHsI MPOTeKaHUs Peaki|ii MOHHOTO 0OMeHa,
TOJIHbIE M COKpaIl[éHHble HOHHBbIe ypaBHeHUs1 peakiuil. CBOMWCTBa KHCJIOT,
OCHOBaHWM U Cojiel B CBeTe TMpeACTaB/leHHH 00 3MeKTPOIUTUYECKOU
aucconualuu. KauecTBeHHbIe peakiiuv Ha UOHKIL. [ToHsATHE O TUPO/M3e COMei.

Xumuueckuil 3KcnepumeHm:

O3HAaKOMJ/IEHHE C MOZe/ISIMM KPUCTA/I/TMUECKUX PeIéTOK HeopraHuueCKUx
Bell[eCTB — MeTa/I/IoB M HeMeTa/yloB (rpaduTa U ajsMasa), C/IOXKHBIX BellleCTB
(x/iopyjia HaTpusi), UCC/Ie[JOBaHKE 3aBUCMMOCTH CKOPOCTH XMMMYECKOMW peakluu
OT BO3[EWCTBUS Ppa3/UUHbIX (DaKTOPOB, MCC/IeJOBaHUE 3JIEKTPOMPOBOJHOCTH
pPacTBOPOB Bell[eCTB, TIpoliecca AWCCOI[MAIlMK KHMCJIOT, Iiejioueidi U Comeu
(BO3MOXXHO  UCIIOb30BaHWe BH/EO0 MaTepuasioB), TIPOBe/leHWe  OIIbITOB,
WUTIOCTPUPYIOIINX ~ TIPU3HAKKM ~ TIPOTeKaHHs  peaki[ii  HOHHOTO  oOMeHa
(obpa3oBaHve ocajka, BblJesieHHe Ta3a, oOpa3oBaHWe BObl), OIBITOB,
WUTIOCTPUPYIOIIMX ~ TIPUMEpPbl  OKUC/IMTeThbHO-BOCCTAHOBUTELHBIX  peakIuit
(ropeHue, peakllMd pa3/iO>KeHUs], COeJJMHEHUs1), pacrio3HaBaHUe HeopraHUuueCcKuX
Bell[eCTB C TIOMOIIbI0 KaueCTBEHHbIX peaklMii Ha HOHbI, pelleHue
9KCIepUMeHTa/bHbIX 3aJay.

HemeTan/ibl U UX COeAHHEHUS

OOijasi  xapakTepucTvka TajoreHoB. OcCOOeHHOCTH CTPOEHHWS aTOMOB,
XapakTepHble cTereHu okuciaeHusi. CTpoeHWe U (PU3nMUecKrde CBOMCTBA IMPOCTHIX
Bell[eCTB — TrajoreHoB. XWUMHYeCKHMe CBOWCTBAa Ha [puUMepe  XJjopa
(B3auMoOjelicTBe C MeTa/l/laMd, HeMeTa/lJlaMH, IiiejiouaMu). XJIOPOBO/IOPO/,.
ConsiHasi KMC/0Ta, XMMUUeCKHe CBOMCTBa, MoJiyueHUe, TipumeHeHue. [lelicTBue
XJiopa U XJIOPOBO/IOPO/la Ha OpraHU3M uYejioBeKa. BakHelIve X/I0pUAbl U UX
HaxoKJeHue B IPUPOJE.

OObujasi xapakTepucTuka 31eMeHTOB VIA-rpyrrbl. Oco6eHHOCTH CTpOeHUst
aTOMOB, XapaKTepHble CTereHW okucieHus. CTpoeHue U (r3nUeCcKue CBOMCTBa
TIPOCTBIX BeleCTB — KUCI0PO/ia U Cepbl. AJIJIOTPOITHbIE MOAU(PUKALIUKA KACIO0POAA
U cepbl. XuMuyeckrde CBoWcTBa cepbl. CepoBOJOpPOA, CTpoeHue, (usnyeckrie U
XUMHUecKkre cBoiicTBa. OKCH/IbI Cepbl Kak IMpeJCTaBUTeIM KHUCIOTHBIX OKCHU/IOB.
CepHasg KHC/IOTa, GHU3NUECKHe W XUMHUeCKde CBoWcTBa (oOmmme Kak
Tpe/iCTaBUTesIsI  Kjaacca KUCJIOT U crieliduyeckue). XuUMUUYeCKWe peakiu,
Jie)Kalliie B OCHOBe TIPOMBIILJIEHHOTO criocoba TMoJiyuyeHrsi CepHOWM KHUCJIOTHI.
[TpumeHeHre cepHOM KUCIOThL. COJ/IM CEpHOM KUC/IOThI, KaueCTBeHHasi peakiiys Ha



cysib(dar-uoH. Haxok/ieHrve cepbl U eé coeJWHEHWW B TpHpojie. XUMHUUECKOe
3arpsi3HeHUe OKpY’Karolllel cpefibl COeJJMHEHUSIMU cepbl (KUC/IOTHBIE [O0XKIH,
3arpsi3HeHue BO3/lyXa U BO/J0EMOB), CIIOCOOBI ero rpeioTBpaLLeHusl.

OO61jasi xapakTepucTHKa 3/ieMeHTOB VA-rpymrbl. OcoOeHHOCTH CTpPOeHUS
aTOMOB, XapaKTepHble CTelleHU OKUC/IeHHs. A30T, pacripocTpaHeHre B MpUpoje,
dur3nueckue U XMMUUeCcKre CBOMCTBa. KpyroBopoT a3oTa B ripupojie. AMMUaK, ero
du3nueckre U XMUMUUeCKHe CBOMCTBA, MoyueHre U npuMeHeHue. Co/ii aMMOHUS,
uX (u3nyeckre U XMMHUYeCcKue CBOWCTBa, puMeHeHre. KauecTBeHHasi peakLiys Ha
VMOHbl aMMOHMs. A30THasi KMCJIOTa, eé moJjiyueHue, (u3nueckue U XUMUUeCKUe
cBoiicTBa (0OIuMe Kak TIpeACTaBUTeNs Kjacca KHC/IOT U Crieluduueckue).
Vcrnosnb30BaHMe HUTPATOB W COJed aMMOHHSI B KaueCTBe MHUHepPaJbHBIX
ynobpenuii. XuMuueckoe 3arpsi3HeHre OKPY>Karolljel cpefibl COeZIMHeHUsIMU a30Ta
(KUCNOTHBIE [I0XKAW, 3arpsi3HeHWe BO3Ayxa, TOYBbI U BOZA0EMOB). dDocdop,
a/uiIoTponHble Mojudukaimu ¢ocdopa, pusnueckre U XHMHUUeCKHe CBOMCTBaA.
Oxkcup dpocdopa (V) u dpochopHasi KucioTa, pusnueckre U XuMHAUYeCKre CBOMCTBa,
nosyuyeHue. Vcrosb3oBaHue hocdaToB B KaueCTBe MUHEPAIbHBIX y100peHu .

OOb1jasi xapakTepucThKa 37eMeHTOB [VA-rpyriiel. Oco6eHHOCTH CTPOeHUs
aTOMOB,  XapaKTepHble  CTeleHW  OKUCIAeHWsl.  YT/epofi,  aj/IOTPOITHbIE
Moau(UKaLUM, PpacrpocTpaHeHWe B TpUpojie, (u3Mueckue U XHUMHYECKHUe
cBoricTBa. Aficopbuusi. KpyroBopor yriepoja B nipupogie. OKCH/bl yriaepoja, Uux
du3nueckue ¥ XUMUYECKWe CBOMCTBa, /JE€MCTBHME Ha >KUBble OpraHU3MBbI,
roJiyueHre U TIpUMeHeHHe. DKOJIoThuueckKre mpobsieMbl, CBsi3aHHbIE C OKCHIOM
yriaepoga (IV), rumorte3a 1/100a/IbHOTO TIOTeT/IeHUs] K/IWMara, ITapHUKOBBIN
5 deKT. YrosbHas KUCI0Ta U €€ COMU, UX (PU3nyeckrue U XMMUUeCcKUe CBOMCTBaA,
rojiyueHWe W TpuMeHeHWe. KauecTBeHHasi peakiuss Ha KapOOHAT-HOHBI.
Vcrnosib30BaHre KapOOHATOB B OBITY, MeAWIIMHE, MPOMBIIIEHHOCTA U CeTbCKOM
XO35IUCTBe.

[TepBoHaua/ibHBIE MMOHATHSL 00 OpraHUUeCKUX BelleCTBax KaK O COeMHEHUsX
yrjaepoja (MeTaH, 3TaH, STU/IeH, alleTU/IeH, 3TaHOJI, TJIMLEePUH, YKCYCHasi KUC/I0Ta).
[IprposHble UMCTOUHUKW YIJIEBOAOPOAOB (Yronb, TIPUPO/JHbIA ra3, HedTh),
MPOAYKTbI UX TlepepaboTKu (6eH3WH), uX pojib B OBITY W TPOMBIILJIEHHOCTH.
[MoHsATHE 0 OMOJIOTMUeCKH BaXKHBIX Bell[eCTBaX: )KUpax, Oeskax, yrieBojax — U ux
poJM B JKWA3HM uUejioBeKa. MarepuanbHOe €OUHCTBO OpraHUuYeCKUuX |
HeopraHWYeCcKHX COeJJMHEeHHUH.

KpemHuii, ero ¢usnueckue ¢ XHMHUUECKHE CBOMCTBa, IIOJly4YeHUE W
npuMeHeHue. CoefvHeHUs KpeMHUss B ripupojie. OOiue TmipeAcTaBieHus 00
okcuge kpemHus (IV) u kpemHueBor KucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B
ObITY, B TPOMBIILIEHHOCTH. BakHellllle CTpPOUTe/IbHbIe MaTepuasibl: KepaMHKa,



CTEeK/I0, 1ieMeHT, 6eToH, >keye300eToH. IIpobieMbl 6e30IMacHOTO MCITOIb30BaHUS
CTPOUTEIbHBIX MaTePUA/IOB B MOBCEJHEBHOM XKU3HHU.

XumuuecKuil 3KcnepumeHm:

H3ydeHre 00pa3lioB HEOPraHUUYeCKUX BEIeCTB, CBOWCTB COJITHON KHCJIOTHI,
TIpOBe/ieHNe KaueCTBEeHHBIX peakluid Ha XJIOPU/-MOHbI U HaO/MIo/leHre TIPU3HAKOB
VX TPOTEKaHWs, OMbIThbl, OTpakarollue (uU3nyeckue W XUMHUYECKHe CBOWCTBA
rajJioTéHOB M WX CoeJuHEeHUN (BO3MOJKHO UCII0/Ib30BaHUE BHU/leOMaTepUasion),
O3HakomyieHHe C oOpa3laMu XJIOpUZOB (TajJioTeHU/IOB), O3HAKOMJIEHHWEe C
obpa3ijaMu  ceppl W €€  coequHEHUSMH (BO3MOXKHO  WCIIO/b30BaHUE
BH/leoOMaTepuasioB), HabmoieHre Tipoljecca oOyrIMBaHUsS caxapa Toj| JelCTBUeM
KOHLIEHTPDUPDOBAaHHOM CEePHOM  KHUC/IOThbl, U3y4YeHHMe XHUMUUEeCKHX CBOWCTB
pa30aB/IeHHOW CepHOU KHMCJIOTHI, TIPOBeZIeHe KaueCTBeHHOU peakiiy Ha Cy/ib(ar-
WOH U HabsroZieHWe TIpU3HakKa eé IMpOTeKaHWs, O3HaKOMJIeHHe C (PU3NYeCKUMHU
CBOMCTBaMHU a3oTa, ¢ocdhopa M HX coelAuHeHUU (BO3MOXXHO MCI0/Ib30BaHUE
BUJleOMaTepUaioB), obpa3ijaMu a30THBIX U (HochOpHBIX yA00peHui, MoayueHue,
cobupaHye, paclio3HaBaHWe U H3ydyeHWe CBOWCTB aMMHakKa, TpOBeZieHHe
KaueCTBEeHHbIX peakl[Mii Ha MOH aMMOHHUsS U ¢docdaT-uoH U u3ydyeHUe NMpU3HAKOB
WX TPOTeKaHWsl, B3aMMO/IeMCTBUE KOHLIEHTPUPOBAHHOW a30THOW KHCJIOThI C Me/IbIO
(BO3MO>KHO WCII0/Tb30BaHue BU/leOMaTepUasoB), H3yueHue Mozenen
KPUCTa/UIMUeCKUX PpeLIfTOK anmasa, rpagura, (QyJiepeHa, O3HaKOMJIEHUE C
TIPOL[eCCOM  aficOpOIMK  paCTBOPEHHBIX BEIIeCTB aAKTUBUPOBAHHBIM VIJIEM W
yCTPOMCTBOM TIPOTMBOra3sa, MojaydyeHue, coOMpaHue, pacro3HaBaHUe W W3yueHue
CBOMCTB YT/IEKHC/IOTO Ta3a, MpOBe/leHre KaueCTBeHHBbIX peakidii Ha KapOoHaT U
CUIMKaT-UOHbl UM U3yueHUe TIPU3HAKOB WX TIPOTeKaHUsl, O3HaKOMJeHue C
MPOJIyKLIMeld CUJIMKAaTHOW TPOMBIIIJIEHHOCTH, pellleHrue SKCIepUMeHTalbHbIX
3a/1au Mo TeMe «BakHelII1e HeMeTal/ibl U UX COeIMHEHUSI».

MeTa/l/Ibl U MIX COeUHEHHS

OO011jasi XapaKTepUCTUKAa XUMUUECKHUX 3/IeMEHTOB — METa/IJIOB Ha OCHOBaHUM
UX TIoNoKeHUsi B Ilepyuoaudeckor cucteMe XUMHUUeCKUx 3nemeHtoB /[I. W.
MengeneeBa U cTpoeHusi aToMoB. CTpoeHre MeTa//ioB. MeTayinyeckast CB3b U
MeTa/uInueckasi  KpUCTa/uldueckass  peliéTka.  ODJIKTPOXUMHYECKUH  psif
HaTpsDKeHUH MeTasiioB. @U3nUeckre U XMMHUeCKWe CBOMCTBa MeTas/uioB. Obiiue
criocobbl TIo/TydeHUss MeTa/iioB. [IoHATHE O KOPPO3WM MeTajlJIOB, OCHOBHBIE
crocobbl 3ammThl UX OT Koppo3uu. CriiaBbl (CTaib, YyT'yH, AIOPaJOMHHUMN,
OpoH3a) ¥ uX MprUMeHeHHe B ObITY Y TIPOMBIIIJIEHHOCTH.

[IleslouHble MeTasl/Ibl: TI0/I0XKeHUe B [lepuoziueckoil cucTeMe XUMMUeCKUX
snemeHToB [I. V1. MeHzeneeBa, CTpoeHUe UX aTOMOB, HaxOX[eHUe B IIpUpOJe.
dusrueckre U XMMUUeCKHe CBOMCTBA (Ha rpuMepe HaTpusi M Kanus). OKcuzbl U



TUAPOKCUBI HAaTpusi M Kanus. [IpumeHeHue I1e/IOYHBIX MeTa/VIOB U HUX
CcoeIMHEeHUH.

[[lesioyHO3eMe/iIbHBIE MeTa//Ibl MarHUM W Ka/bLUK: TI0JIO)KEHHWe B
[Tepruoauueckor cucteMe xumuueckux snemMeHToB [I. . MeHgeneeBa, cTpoeHUe
VX aTOMOB, HaxOXX/IeHUe B Tipupoe. Prusnueckre U XUMUYeCKre CBOMCTBA MarHus
U Kajabuus. BakHelillive coeivHeHUs] KanbLusi (OKCHA, TUAPOKCUJ, COJIK).
JKécTKoCTb BOJIbI U CIOCOOBI €€ yCTpaHeHUs.

AsroMyHUN: TI0/i0KeHWe B [Tepuoanyeckor cucTeMe XUMUYECKUX 3/IEMEHTOB
. W. MenpeneeBa, CTpoeHWe aTOMa, HaXOXJeHWe B rpupoze. dusnuyeckue u
XUMUYeCKre CBOMCTBA altOMUHUS. AMQOTepHbIe CBOKWCTBA OKCHJA YU TUAPOKCHA
AJTFOMUHUSL.

Kene3o: nonoxxenre B Ilepuoguueckon cucreMe XUMHUYeCKUX 371eMeHTOB /1.
N. MenzeneeBa, cTpoeHue artoma, HaxoxjeHue B Iipupoge. Dusuyeckue U
XHMMUUeCcKre CBOMCTBa »kese3a. OKCH/bI, THIPOKCH/IBI U cou Kese3a (1) u »xenesa
(IIT), ux cocraB, CBOMCTBA U MOTyUYeHHeE.

Xumuueckuii 3Kkcnepumenm:

O3HaKOMJIeHHe C o0pa3llaMd MeTa/VIOB M CIUVIaBOB, WX (U3NUECKUMHU
CBOMCTBaMH, M3y4YeHHe  pe3y/bTaTOB KOPPO3MKM  MeTa/uyIOB  (BO3MOXXKHO
WCII0/Ib30BaHWe BHleOMaTepUasioB), OCOOEHHOCTEeM B3auMMO/IeCTBUS OKCHA
Kbl W HaTpUs C BOJOW (BO3MOXXHO HCIIO/Ib30BaHHE BH/leOMaTepUasoB),
WCC/leJOBaHe CBOUCTB >KECTKOW BO/bl, MpOLiecCa TOPEeHUs >Keje3a B KUCIOPOJe
(BO3MOXXHO  HWCIIO/b30BaHWE  BHU/leOMaTepuasioB), TIPU3HAKOB MPOTEKaHUS
KaueCTBEeHHbIX peakl[Mid Ha WOHbI: MarHus, Kasblys, aTlOMUHUS, I[MHKA, >KeJje3a
(I1) u »xene3za (III), meau (II), HabFOZEHWE U OTMMCAaHUE TTPOLIECCOB OKpAIIUBAHUS
IJlaMeHU WOHaMU HaTpus, Kaiusd W Kaablusi (BO3MOXXHO MCII0/Ib30BaHUE
BU/leOMaTePUAJIOB), UCC/ie[joBaHe aM(OTepPHBIX CBOMCTB IMAPOKCH/IA aTFOMUHUS
Y TUJPOKCH/A LIMHKA, pellieHre SKCIIepUMMeHTa/IbHBIX 3a/iau Mo Teme «BakHeuime
MeTaJUlbl U UX COeJUHEeHUS».

XuMuUA U OKpPYy’Kawlias cpeja

BemectBa ¥ maTepuanel B IOBCeJHEBHOM >XM3HU uvenoBeka. besoracHoe
WCII0/Ib30BaHue BeIeCTB U XMMHUEeCKUX peaklvii B ObITy. [lepBast omolilb TIpu
XAMMWYECKUX 0XKOraxX U OTpaB/IeHUsX.

XYAMHUYeCKoe 3arpsisHeHHe OKpYyKarolleu cpenbl (TipefesibHast AOMYCTUMAst
KOHLIeHTpalusi BelllecTB, Aajiee — [1/1K). Poib X¥MUM B pellleHUM 3KOJI0TAUYeCKUX
nipobsiem.

XumuuecKuii 3KcnepumeHm:

n3ydeHre 006pasijoB MaTeprasnoB (CTEK/O, CTUIaBbl METaJI/IOB, TMOJIMMePHbIe
MaTrepHraJibl).

Mesicnpeomemmble cesizu



Peanu3auisi MeXXripeAMeTHBIX CBsi3eid TIpU W3yueHHWHM XWUMHUM B 9 Kiacce
OCYILIeCTB/ISIETCS 4epe3 UCIO/Ab30BaHMEe KakK OOIUX ecTeCTBeHHO-Hay4YHbIX
TIOHATHH, TaK W TIOHSATHUM, SBJSIONUXCS CUCTEMHBIMM [IJI1 OT/IeJIbHBIX TIPeZMEeTOB
eCTeCTBEeHHO-Hay4YHOTI' 0 1JUK/Ia.

OOb1iue ecTeCTBeHHO-HayuHbIe TOHSTHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
TEOpusi, aHaau3, CUHTe3, KaacCU(PUKalUs, T[epUoJUIHOCTh, HaboaeHue,
9KCIIEPUMEHT, MO/Ie/IMpOBaHKe, H3MepeHHe, MO/ie/lb, SIBJieHWe, TapHUKOBBIM
3¢ (}eKT, TeXHOJIOTUs, MaTepHaJIbI.

dusrka: MaTepusi, aTOM, D3/€KTPOH, TIPOTOH, HEWTPOH, WOH, HYK/IUJ,
M30TOMNbl, pPaJMOAKTUBHOCTb, MOJIEKYyJa, 3IeKTPUUYECKWW 3apsifi, MPOBOJHUKH,
MOJIyTIPOBO/ITHUKY, — AUSJIEKTPUKH, (POTO3/IeMEHT, BelleCTBO, Teno, O00BEM,
arperaTHoe COCTOSIHWE BelleCTBa, ra3, paCTBOP, paCTBOPUMOCTb, KpUCTa/L/IMUeCKast
pelléTKa, CIjiaBbl, (U3MUecKre BeUYUHbI, eJMHULIbI U3MepeHUsi, KOCMUYeCcKoe
TIPOCTPAHCTBO, MJIaHeThl, 3B&3/bl, CosHLIe.

buonorus: dotocuHTe3, AbixaHue, Ouocdepa, 3KOCHUCTEMa, MHUHepabHbIE
y100peHusi, MUKPO3JIEMEHThI, MaKPO3/IeMEHThI, ITMTaTe/IbHbIe BelljeCTBa.

leorpadusi: armocepa, rugpocdepa, MuHepaabl, TOPHbIe TOPO/bI,
T0Jie3Hble HCKOIaeMble, TOTJIMBO, BOJHbIE PECYDPCHI.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUMA IIPOI'PAMMBLI 110
XNMHNN HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUSA

JINUHOCTHBIE PE3YJ/IBTATHI

JIMUHOCTHBIE Ppe3y/bTaThl OCBOEHHSI TIPOrpaMMbl OCHOBHOTO OOIIIero
oOpa3oBaHUs JOCTUTAIOTCSI B Xofie oOyueHHs] XMMUU B eAWUHCTBe yueOHOW U
BOCITUTaTEeIbHOW AesiTeIbHOCTA B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUHCKUMHU
COLIMOKY/IbTYPHBIMU M /IYXOBHO-HPAaBCTBEHHBIMU 1IeHHOCTSIMH, TIPUHSATBIMU B
oOITlecTBe TMpaBU/AMM W HOPDMaMU TIOBeZIeHWs] M CIIOCOOCTBYIOT TIpOIjeccam
CaMOTI03HAHUS, CAMOPA3BUTHS U COIMA/IM3aLAN 00yYaroIuXCsl.

JINUHOCTHBIE  pe3y/bTaTbl  OTPA)KAlOT  TOTOBHOCTb  OOYyUarOL[UXCS
PYKOBOJICTBOBAThCSI CHUCTEMOW TIO3UTHUBHBIX I1[€HHOCTHBIX OpHEHTalukh |
paciiMpeHue OmbITa 1esITeTbHOCTH Ha €€ OCHOBE, B TOM UMCJ/Ie B YaCTH:

1) naTpMOTUYECKOr0 BOCITUTAHUA:

L[EHHOCTHOT'O OTHOLLIEHUsI K OTeYeCTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
Y HAyyHOMY HacC/e[ui0, MOHUMaHWs 3HAueHUs] XUMHUUeCKOW HayKh B >KU3HU
COBpEMEHHOr0 00IIecTBa, CIIOCOOHOCTH BJAZIeTh AOCTOBEPHOW HWHGOpMaIei o
Nepe/ioBbIX JOCTW)KEHUSIX M OTKPBITUSIX MUPOBOM U OTeUueCTBEHHOW XUMWH,
3aMHTePeCOBAHHOCTH B HAayUHBIX 3HAHUSIX 00 yCTPOMCTBe MUpa U 0011[eCTBa;

2) rpa)kIaHCKOr0 BOCIIUTAHMS:

Npe/iCTaB/IeHUs] O COLMAJbHBIX HOPMax W MpaBWlaX MEX/IAYHOCTHBIX
OTHOIIIEHUY B KOJJIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTU B 0OOI[eCTBEHHO
TOJIe3HOM,  yueOHOMCC/e0BaTe/IbCKOW, TBOPYECKOM W [APYTMX  BHJAX
JesiTeTlbHOCTU, TOTOBHOCTHM K pa3HOOOpa3HOW COBMECTHOH JesiTebHOCTU TIPH
BBITIOJTHEHVMM y4eOHBbIX, TI03HaBATeMbHBIX 3a7lau, BBLIMOTHEHUA XUMHUECKUX
9KCTIEPUMEHTOB, CO3/laHUHU yueOHBIX TIPOEKTOB, CTPeMJIeHHUs K B3aUMOTIOHUMAaHHUIO
¥ B3aUMOIIOMOILI[M B TIpoljecce 3ToW YyueOHOUM [JesiTeIbHOCTH, TOTOBHOCTH
OLleHMBAaTh CBOE TMOBeJileHWe U TIOCTYNKA CBOMX TOBapHIleld C TMO3ULIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HaHUSI MOC/Ae[CTBUM MOCTYIIKOB;

3) e HHOCTH HAy4YHOr'0 MO3HAHMSA:

MHPOBO33peHYEeCKHe Tpe/ICTaB/eHHsI O Bell[eCTBe M XMMHUUYECKOW peakluH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YDOBHIO DPa3BUTHSI HAayKU W COCTABJISIFOILIUE
OCHOBY [iyI TIOHUMaHHUsI CYI[HOCTA HAy4YHOW KapTWHbI MUpa, TIpe/CTaBIeHUs 00
OCHOBHBIX 3aKOHOMEDHOCTSIX DPAa3BUTHUS TPHUPO/IbI, B3aWMOCBS35X Ue/iOBeKa C
TIPUPOJHOM CpeJior, O POJIU XUMHHU B TTO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

T03HaBaTe/ibHble MOTUBBI, HarpaB/JeHHbIe HA TOJIydyeHHe HOBBIX 3HaHUU MO
XUMHH, Heobxoqumble i OOBsSCHEHHUS HabJroJjaeMbIX IMPOLIECCOB W SIBJIEHUH,
M03HaBaTe/IbHOM, WH(OPMAl[MOHHOW W UMTaTe/JbCKOW Ky/JbTYpbl, B TOM UHC/Ie
HaBBIKOB CaMOCTOSITe/IbHOM paboThl C yueOHBIMU TeKCTaMH, CIIPABOUHOM



JIUTEpaTypol, [OCTYMHbIMA TEXHUUECKUMMU CpeACTBaMU HH(POPMALIMOHHBIX
TeXHOJIOTHU;

MHTepeC K OOyueHUI0 M TI03HaHWIO, JiH0O03HATENbHOCTh, TOTOBHOCTb U
CocoOHOCTHL K camooOpa3oBaHHIO, TPOEKTHOM U HCC/Ie[0BaTe/IbCKOU
JesiTe/IbHOCTA, K OCO3HAHHOMY BBIOODY HallpaB/IeHHOCTW W YPOBHS O0OyueHHs B
Jla/IbHeUIlIeM;

4) ¢popMupoBaHus Ky/IbTYPHbI 30POBbS:

OCO3HaHWe I1IeHHOCTU J»KW3HU, OTBETCTBEHHOI'O OTHOIIIEHHS K CBOEMY
3/JOPOBBIO, YCTAHOBKM Ha 3/I0POBbIM 00pa3 ’KHW3HH, OCO3HaHHWE IOC/Te/CTBUN U
HeTpusITHe BpeAHbIX NpUBbIYeK (YroTpebsieHus aKOT0/Isl, HAPKOTUKOB, KypeHHs),
HeobXoAUMOCTH  COOMIOJieHNsT TIpaBWI  0e30MacHOCTU TIpU  OOpalljeHuu  C
XUMHUUECKUMU BeI[eCTBaMH B OBITY M pealbHOM »KU3HU;

5) TPyAOBOro BOCIUTAHMS:

VMHTEepeC K MPaKTUUeCKOMY U3yueHHI0 podeccuil U TpyJa pa3IM4HOro poza,
yBakKeHHe K TPy/ly W pe3y/bTaTaM TPY/IOBOH JesTelbHOCTH, B TOM UMC/Ie Ha
OCHOBE TPUMEHEHHs TIPeJIMEeTHBIX 3HAaHWK I10 XWMHH, OCO3HAHHBLIM BBIOOD
WHAVBU/IyaTIbHOM TPaeKTOPHH TPOJ0/DKeHs] 00pa30BaHUs C YUETOM JIMUHOCTHBIX
WHTEPEeCOB U CIIOCOOHOCTH K XMMHH, 00IIIeCTBeHHBIX MHTEPeCOB M MOTpebHOCTeH,
yCrelHol npodeccroHaNbHON /1eITe/IbHOCTH U Pa3BUTHS HEOOXOIUMbIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCS B MPO(eCCUOHATLHOM CPeJIe;

6) 3K0/10ru4ecKoro BOCIIUTAHUSA:

9KO0JIOTUYEeCKH 1iejiecooOpa3Hoe OTHOIlIeHHWe K TIpUpojile KakK HCTOUHUKY
»KU3HU Ha 3emsie, OCHOBe eé CyIll[eCTBOBaHUs], TOHUMaHUe 1L[eHHOCTH 3[IJ0pPOBOT0 U
6e3omacHoro obpas3a J»KU3HHM, OTBETCTBEHHOE OTHOILLEHHWe K COOCTBEHHOMY
bU3MUeCKOMY U TICUXWYeCKOMY 3/I0pPOBBbIO, OCO3HaHHWe IIeHHOCTH COO/IOZeHuUs
nipaBu/1 6e3011acHOTO TOBejeHusI TpY paboTe C BellleCTBaMU, a TAK)XKe B CUTYaLIUsX,
YTPOXKarOIIUX 3/J0POBBIO U >KU3HU JIHOJiel;

CIIOCOOHOCTH TIPUMEHSTh 3HAHMS, T0/lydyaeMble TPU U3YUEHUH XUMUH, ]IS
pelleHus 3a/lau, CBSI3aHHBIX C OKpY’Karolljeld TIpUPOAHOM Cpeiou, [/1s1 TIOBbILLIeHUS
YPOBHSI  9KOJIOTUYECKOW KyJIbTypbl, OCO3HaHHs T/100a/bHOTO  XapakTepa
9KOJIOTMUECKUX TIpo0ieM U TIyTeM WX pellleHusl MOCPeJiCTBOM MeTOZI0B XMMUH,
9KO0JIOTMYECKOT0 MBIIILJIeHUs], YMeHUs pyKOBO/ICTBOBAThCSI UM B TIO3HABATe/IbHOM,
KOMMYHUKATUBHOM U COLIMA/TbHOM TIPaKTUKe.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe MetarnpeMeTHbIX pPe3y/JbTaTOB BbIJEMSIOT 3HAUMMbIe IS
dbopMUpOBaHHs MHPOBO33peHHsI OOlljeHayuHble TIOHSATUS (3aKOH, Teopwus,
TIPUHLIUI, TUIOTe3a, (hakT, CUCTeMa, TIpoliecc, SKCIIepUMEeHT U Apyroe.), KOTophbie
WCTIO/Tb3YIOTCSI B €CTeCTBEeHHO-HAyUYHbIX yUeOHBbIX MpeAMeTax M I03BOJISIFOT Ha
OCHOBe 3HaHWM U3 3THUX MpeAMeTOB (OPMHPOBATH Tpe/CTaB/IeHUe O LieJIOCTHOU



HayYyHOW KapTHHe MHpa, ¥ YHUBepCa/lbHble yueOHbIe [elCTBUS (IT03HaBaTebHbIE,
KOMMYHUKAaTUBHbIE, PEry/lsTHBHbIE), KOTOpble 00ecrieunBaiOT (OPMHUPOBaHUE
TOTOBHOCTH K CaMOCTOSITE/IbHOMY TUIAHUPOBAHHIO M OCYIIIECTBIEHUIO yueOHOM
NesiTeNTbHOCTH.

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE yUeOHbIe JeiiCTBHS

Ba3oBble jloruyecKue AeiiCTBHs:

yMeHUSI HWCIIO0Mbh30BaTh TMPUEMBI JIOTUUECKOTO MBbIIIJIEHUsS] TIPU OCBOEHUU
3HaHUM: PAcKpbIBaTh CMBIC/I XUMUUYECKUX TIOHSATHN (BbIJENSTh UX XapaKTepHbIe
NIPU3HAKY, yCTAHAB/IWBaTh B3aUMOCBSI3b C ADYTMMH TOHSITHUSIMH), WCIIOH30BaTh
TIOHSATUS /1J1s1 0ObSICHEHHs OT/e/IbHBIX (PAaKTOB U sIBJIeHWH, BLIOMpPATh OCHOBAHUS U
KpUTEPUM [T KIacCU(PUKAIIUM XMMHYECKHUX Bell[eCTB U XUMUUYECKUX PpeakIiui,
yCTaHAB/WBaTh TIPUUHUHHO-C/Ie/[CTBEHHBIE CBSI3M MEXIy OO0BEKTaMH H3yueHHs,
CTPOUTH JIOTUUECKHEe pacCyxaeHus1 (MHAYKTUBHbIE, eyKTUBHbIE, 110 aHA/IOTHN),
Jle/1aTh BBIBO/IbI U 3aK/TFOUEHHUS;

yMeHHe TIpUMeHATb B TIpollecce TIO3HaHUSI TOHATUS (TIpefiIMeTHbie W
MeTaripeiMeTHbIe), CHMBO/IMYeCcKre (3HaKOBbIE) MO/e/i1, UCT0/Ib3yeMbie B XUMUH,
1IpeoOpa3oBbIBaTh IMPOKO MpPHUMeHsIeMble B XMMUU MO/Ie/TbHbIe TIPe/ICTaBIeHUs —
XMMUUeCKHUH 3HaK (CUMBO/ 3J/ieMeHTa), Xumudeckas ¢dopmysia U ypaBHeHHe
XUMUUECKOM peaki[uu — IMpHU pellleHUH yueOHO-TI03HaBaTeIbHbIX 3a/lau, C YUETOM
3TUX MO/Ie/IbHbIX TpeJCTaBIeHUI BbISB/IATb U XapaKTepPU30BaTh CYII|eCTBEHHbIE
MIPU3HAKU U3y4YaeMbIX 0ObEKTOB — XUMHUUECKUX BEIIeCTB ¥ XMMUUECKUX Peaki[ui,
BbISIB/ISITH ~ OOIMie  3aKOHOMEPHOCTH, TPUYMHHO-C/Ie[]ICTBEHHbIe  CBSI3U U
TIPOTUBOPEYMS B M3yUYaeMbIX TPOL[eCcCax U SIBJIeHUSIX.

Ba3oBble ucc/1e/joBaTe/IbCKUe AeiiCTBHA:

yMeHUe WUCII0/Ib30BaTh TOCTaB/eHHbIe BOTPOChI B KauecTBe WHCTPYMEHTa
MO3HAHWS, a Takke B KaueCTBe OCHOBBI /i1 (POPMHUPOBAHUSI TUIIOTE3bI TI0
TIpPOBepKe MPaBUWIbHOCTH BbICKA3bIBAEMbIX CY)KIeHUH;

nproOpeTeHWe OMbITa I10 IJIAHUPOBAHHWIO, OpraHU3alldd W IIPOBEJI€HUI0
yUeHHYeCKMX SKCIIepUMEHTOB, yMeHHe Hab/oJaTh 3a XOAO0M IIpoliecca,
CaMOCTOSITeJTbHO TIPOTHO3UPOBATh €ro pe3y/ibTaT, (opMy/IMpoBaTh 0000IeHUs U
BLIBO/IbI TI0 pe3y/ibTaTaM IPOBEIEHHOTO OIbITa, UCC/IeJ0BaHUS, COCTAB/SATh OTUET
0 TIpo/iesIaHHOM paboTe.

Pabora c uadopmanmeii:

yMeHWe BbIOWpaTh, aHa/JIW3UPOBaTh W HWHTEPIIPETUPOBaTh WH(MOPMALHIO
pa3MUHbIX BUZIOB U ()OpM TIpe/iCTaB/IeHUs], TOyuyaeMyt0 U3 pa3HbIX MCTOUHHKOB
(HayuyHO-TIONy/IsIpHasi  MTepaTypa XWMWUYECKOTO COZlep)KaHusl, CIIPABOYHbIE
rmocobusi, pecypcbl VHTepHeTa), KPUTUYECKH OL[€HHWBATh TMPOTUBOPEUMBYIO U
He/JJOCTOBEPHYH0 HH(OpMaILUIO;



yMeHUe TIPUMeHSITb pa3/iMuHble MeTO/bl W 3alpocChl TIPU TOMCKe U oTOope
vHGOpMAIL[Mi ¥ COOTBETCTBYIOIIMX [aHHBIX, HEOOXOAMMBIX [Jisi BbITIOJHEHUS
yueOHbIX Y M0O3HaBaTebHBIX 3a/layu OMNpe/ie/IEHHOTO THUIIa, pUobpeTeHre OrbiTa B
00/acTd  WCMONMB30BaHUS  WH(POPMAIIMOHHO-KOMMYHHKAaTUBHBIX — TEXHOJIOTHH,
OBJIaZieHWe Ky/JIbTYPOU aKTUBHOT'O MCII0/Ib30BaHKs Pa3/IMUHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOSITe/TbHO BbIOMpaTh ONTUMAIBHYIO (hOpMY TpeAcTaBieHus: MHOOpPMaLA U
WJUTIOCTPUPOBaTh pelllaeMble 3a/laud  HeCJI0)KHbIMA CXeMaMH, [JuarpaMmamu,
apyrumu hopMamu rpadyk U UX KOMOWHAIUSIMU;

yMeHWe UCTOoJb30BaTh M aHaAM3UpOBaTh B Tporjecce yueOHOW U
MCCIIeJ0BaTe/IbCKOM /lessTe/TbHOCTH UH(OPMALIUI0 O BAUSHUU TIPOMBIILIEHHOCTH,
Ce/IbCKOTO XO03siCTBA M TPAHCIIOPTa Ha COCTOSIHWE OKpY»Karollleid TPUPOJIHOU
cpeJpbl.

KoMMyHHKaTHBHbBIE YHHBePCa/IbHbIe yueOHbIe JeHCTBHUSA:

yMeHUsI 3a/laBaThb BOIPOCHI (B XOJle Auasora U (WId) JUCKYCCUH) TIO
cyliecTBy  oOcykgaemoll  Tembl, (OpPMYJUPOBaTb CBOU  TIpeJJI0XKeHUs
OTHOCUTEJTbHO BBITIOJTHEHUSI TPe/I/IOKeHHOM 3a/1aul;

yMeHUsT  TIPeACTaB/ATb  [OJy4YeHHble  pe3y/ibTaThl  I103HaBaTeIbHOU
JesiTeIbHOCTU B YCTHBIX UM TIMCbMEHHBIX TeKCTaxX; JejaTh IIpe3eHTalUio
pe3yJIbTaTOB BBITIOJIHEHHSI XUMUYEeCKOro SKCriepuMeHTa (/1abopaTOpPHOTO OIbITa,
nabopaTopHO# paboThI MO UCC/IeJOBAHNIO CBOMCTB BellleCTB, yueOHOTr0 TIPOeKTa);

yMeHUss y4eOHOro COTpPyAHHAYECTBA CO CBEPCTHMKAMH B COBMECTHOM
MO3HAaBaTeJIbLHOM U MCC/Ie[iOBAaTeIbCKOM  JesiTeIbHOCTU  TIPU  pellleHuH
BO3HUKAIIIMX MpobseM Ha OCHOBe yuéTa OOIIMX WHTepecoB U COrJlaCOBaHUS
no3urk (06Cy>xaeHusi, 0OMeH MHEHUsSIMU, «MO3TOBBbIe IITYPMbI», KOODPAWUHALIVS
COBMECTHBIX [IeWiCTBWM, OINpeJie/ieHe KPUTEpHEeB 110 OlleHKe KauyecTBa
BBITIOJTHEHHOM paboThl U ApyTHe).

PerynsaiTHBHBbIE YHHBepCa/IbHbIe yueOHbIe JelCTBUA:

yMeHHe CaMOCTOSITE/IbHO OIpeJe/isiTh Lie/id JesTebHOCTH, IIaHWPOBaTh,
OCYIIIeCTB/ISITh, KOHTPOMPOBAaTh W TPU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO
JesiTeNIbHOCTb, BbIOMpaTh Harbosee 3deKTHBHBIE CTIOCOOBI peIeHus YueOHbIX U
Mo3HaBaTe/IbHbIX 3aJjady, CaMOCTOSITE/IbHO COCTaB/ISATb WM KOPPEKTUPOBATh
TIpe/IJIOKeHHbI aZiTOPUTM  JIeCTBUM TIPM  BBITIOJTHEHWW 3aJlaHul € YU4ETOM
TIOJTyueHus] HOBBIX 3HaHWU 00 M3yuaemMbIXx 0OBEKTaxX — Bell[eCTBaX U peaklusXx,
OlLIeHHMBaThb COOTBETCTBHE TIOJIyUeHHOTO pe3y/ibTaTa 3asiBieHHOW Lie/v, yMeHHe
WCI0JTb30BaTh U aHA/IM3MPOBATh KOHTEKCTHI, TIpe/jjlaraeMble B yC/IOBUU 3aJlaHUM.

IMPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe TipefiMeTHBIX pe3yJbTaTOB TI0 OCBOEHHIO 00s3aTe/IbHOTO
Co/lep>KaHMsI, YCTAaHOBJIEHHOTO /JaHHOW deaepanbHON paboueil TporpamMmMmoi,
BbI/Ie/ISIFOT: OCBOEHHble 00yYaroIMMUCS HayuHble 3HAHWS, YMEHUsI U CIOCOOBI



JercTBUM, crenuduueckue Iy TpeIMeTHOH 00/acTé  «XUMHS», BUJBI
JleATeJIbHOCTU [0  TIOJlyUeHWUH0 HOBOTO  3HAHHWA, €ro WHTeprnpeTaluuy,
ripeoOpa30BaHKUIO U PUMEHEHUIO B Pa3/IMUHbIX YUeOHbIX U HOBBIX CUTYal[UsIX.

K koHily obyueHusi B 8 Kiacce rpesiMeTHbIe pe3y/bTaThbl Ha 6a30BOM ypOBHE
JOJDKHBI OTpaXkKaTb C(hOPMHUPOBAHHOCTH ¥ 00YUaIOIUXCsl YMEHUI:
pPacKpbiBaTb CMbICJI OCHOBHBIX XWUMHUYECKMX TIOHSATHUW: aTrOM, MOJIeKYJIa,
XUMUYECKUW 3JIEMEeHT, TIPOCTOe  BEeIecTBO, CJI0JKHOE BeIleCTBO, CMeCh
(ofHOpPOJHAasT ¥ HEOJHOPOJHAas), Ba/l€HTHOCTb, OTHOCUTEIbHAs aTOMHasi W
MOJIEKY/ISIDHasi Macca, KOJIMUeCTBO BeIeCcTBa, MOJIb, MOJIIPHAsl Macca, MacCoBasi
J0JIs1 XUMUUYEeCKOTO 3/ieMeHTa B COeJUHeHUU, MOJIIPHBIA 00BEM, OKCH/[I, KAC/IOTa,
OCHOBaHHe, COJib, 3/I€KTPOOTPULIATETbHOCTb, CTeNeHb OKUC/IeHUSs, XUMHYecKas
peakiusi, KJlaCCU(pUKaLUsl peakl[ui: peaki[ud COeJUHEeHUs], PeakLiUU Pa3/io>KeHus,
peakiuy 3aMellleHus], peaki[uu oOMeHa, 3K30- U SHAOTePMHUeCKHUe peaki[uH,
Ter/JIoBoM 3(h@eKT peakiyuu, siApO aTOMa, 3A€KTPOHHBLIA C/0M aTOMa, aTOMHas
opbuTanb, paZuyC aroMa, XWUMHUYecKasi CBs3b, TIOJIApHAsE W HeToJ/sipHast
KOBaJIeHTHasl CBSI3b, MOHHAs CBSI3b, MOH, KATUOH, aHWOH, PaCTBOP, MaccoBast JIOJIsi
BelllecTBa (MPOLIeHTHAas! KOHLIeHTpaLusi) B paCTBOPE;
W/UTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHWUECKUX TTOHATAW U IPUMEHATb 3TH
TIOHSATHS TIPU OTMCAHUU BellleCTB U UX MpeBpallleHuH;
WCIIO/Tb30BaTh XMMUUECKYH) CUMBOJIMKY [JiI COCTaBjeHUs (OpMYJ Bel|eCTB U
ypaBHEHUU XUMHUUYECKHX peaklyi;
oTipe/ie/isiTh BaJIeHTHOCTb aTOMOB 3JIEMEHTOB B OWHApHBIX COeIUHEHUSX, CTelleHb
OKHC/IeHUsI 3/IeMEHTOB B OMHApHBIX COeIMHEHHUSX, TIPUHA/JIeXKHOCTh BEIeCTB K
orpefie/IEHHOMY KJ/acCy COeJWHeHWU 1o QopMmyraM, BHJ, XUMHUECKOU CBSI3U
(KOBaJIeHTHasi U MOHHAas1) B HEOPraHUYEeCKUX COeJUHEHUSIX;
packpeiBaTb  cMbiCc1  [lepuoguueckoro  3akoHa [I. WM.  MeHgesneesa:
JIeMOHCTPHUPOBaTh  TOHWMaHWe  TIepUOAUYECKOM  3aBHCHMOCTU  CBOMCTB
XUMUUECKUX 3/IEMEHTOB OT UX MoJioxkeHUs B [lepuoguueckor cucreMme, 3aKOHOB
COXpaHeHMUs] MacChl BeLeCTB, ITOCTOSTHCTBA COCTaBa, ATOMHO-MOJIEKY/ISIPHOTO
yueHus1, 3aKoHa ABOrajjpo;
OMUChIBAaTb U XapaKTepu3oBaTb Tab/iuuHyro ¢dopmy [lepuognueckodl CHUCTEMBI
XUMUUECKUX 3/IEMEHTOB: pa3/inuaTh MOHSTHUS «TJlaBHas NoArpyrmna (A-rpymmna)» u
«riobounass mogrpynna (b-rpymma)», Manble ¥ OOMbIIMe TIepHUOAbl, COOTHOCUTD
o003HaueHWsi, KOTOpble UMeHTCsI B Tabmuie «[lepuoanueckass cucTema
XAUMUUeCKux s3emMeHTOB [I. V1. MeHgeneeBa» C UMC/IOBBIMU XapaKTepUCTHUKaMH
CTPOEHUSI aTOMOB XMMHUYECKUX 37IeMeHTOB (COCTaB U 3aps[ sifipa, obilee uuciio
3JIEKTPOHOB U pacrpe/ie/ieHUe UX IO 371eKTPOHHBIM CJI0SIM);



K/JaCCU(PULMPOBaTh  XUMHUUECKHWe  S/IeMEHTbl, HeOpraHWueckrde  BelleCTBa,
XUMHUUeCKHe peakLuu (10 YUCIy U COCTaBy yYaCTBYIOLIUX B peakLMy BeLlecTs, I10
TerI0BOMY 3P (DeKTy);

XapaKTepr30BaTh (OMUCHIBATh) 00IIe XUMHUUYeCKe CBOMCTBA BeIleCTB Pa3/InUHbIX
K/IaCCOB, TOATBepXKJasi OMNMCaHWe IIpUMepaMu MOJIEKYJISIPHBIX  YpaBHEHUI
COOTBETCTBYIOLLMX XUMUYECKUX PeaKLUii;

MIPOrHO3MPOBAaTh CBOMCTBA BELECTB B 3aBUCMMOCTH OT UX KaYeCTBEHHOI'0 COCTAaBa,
BO3MOKHOCTH MPOTEKAHWS XMUMHUYECKUX TIPeBPALLleHU B Pa3/IMYHbIX yC/IOBUSAX;
BbIUMC/ISTH OTHOCHUTENIbHYIO MOJIEKY/ISIDHYIO Y MOJIIDHYRO MacChl BeLLeCTB,
MacCOBYIO [IO/IF0 XMMHUYECKOro 3jIeMeHTa M0 (popmyJsie COoeJVHEeHUsl, MaCCOBYHO
JI0JIF0 BellleCTBa B pacTBOpPe, MPOBOAUTH PacCyéThbl MO0 YPABHEHUID XUMHUYECKOU
peakiuy;

TIPUMEHSITh OCHOBHBbIE OIlepalldd MbIC/IUTE/IbHOW JlesiTe/lbHOCTH — aHalu3 |
CHHTE3, CpaBHeHMe, 000011jeHre, CUCTeMaTU3al[1io, KIaCcCU(hUKAIUIO, BbISBIEHHE
TIPUUMHHO-C/IE/ICTBEHHbIX CBSI3eM — /11 MW3y4YeHHs CBOWCTB BeIeCTB U

XUMUAYEeCKUX peakiivii, eCTeCTBeHHO-HayuHble MEeTO/bl T03HaHUs — HabJiojeHue,
r3MepeHue, MO/ie/TMpOBaHue, SKCIIepUMeHT (peasibHbIM U MbIC/IEHHBIN);
C/lejoBaTh TpaBW/aM T10/Ib30BaHHs XUMHUYECKOW TMOCy/J0M U 1abopaTOpHBIM
o0opy/loBaHMeM, a TakKe MpaBu/iaM obpailleHus C BeljeCTBaMU B COOTBETCTBUU C
WHCTPYKIUSIMHA TI0 BBITTOJTHEHUIO JIaDOPaTOPHBIX XUMHUUYECKHUX OIBITOB  II0
TOJIyUeHHI0 M COoOMpaHWio0 Ta3000pa3HbIX BellecTB (BOAOpOJAa U KHUCJI0pO7a),
TIPUIOTOBJIEHUIO PaCTBOPOB C OIpe/leJIEHHOM MaCCOBOM [10/ied PacTBOPEHHOTO
Bel[eCTBa, [UIAHWPOBaTb M TMPOBOJUTH XUMHUYECKHEe SKCIIePUMEHTBI TI0
pacrio3HaBaHWIO pacTBOPOB Ije/loueld M KUCIOT C TOMOLIbI0 HHJVKAaTOPOB
(makmyc, heHondTanenH, MeTUIOPaHX U APyTHe).

K koH11ly oOyueHusi B 9 Kacce rpefiMeTHbIe pe3y/ibTaThbl Ha 6a30BOM ypOBHE
JIOJDKHBI OTpa)kKaTb C(hOPMHUPOBAHHOCTh Y 00YUaroLUXCsl YMEHUI:
pacKpbiBaTb CMBICJI OCHOBHBIX XUMWYECKUX TIOHSITUWA: XUMUUECKUU 3JIEMEHT,
aToOM, MOJieKysa, UOH, KaTUOH, aHWOH, TPOCTOe BelleCTBO, C/I0XKHOe BeIecTBO,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATE/IbHOCTb, CTeleHb OKUC/IEeHUs, XWMUUecKas
peakiusi, XuMuuecKasi CBsi3b, TeryioBoi 3¢ (deKT peakijuu, MOJIb, MOJIIPHbIA 00BEM,
pacTBOp, 3JIEKTPOJIUTBI, HEe3JeKTPOJIUThL, 3JIEKTPOJIUTUYeCKas [UCCOLUaLus,
peakiu UOHHOTO0 0OMeHa, KaTann3aTop, XUMHUUYeckoe paBHOBecHe, oOpaTuMbie U
HeoOpaTUMbIe peakiuy, OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE peakiuuy,
OKHUC/IUTE/Ib, BOCCTAHOBUTE/b, OKHUC/IIEHWE W BOCCTAaHOBJIEHHWE, aJlJIOTPONHS,
aM(OTEPHOCTb, XUMHYECKass CBs3b (KOBaJleHTHas, WOHHas, MeTa/l/InuyecKas),
KpHCTa/uInuecKasi pelléTka, KOppo3usi MeTa/lJIOB, CIJIaBbl, CKOPOCTb XUMUYECKOM
peakLuu, rpezenbHo gonyctrumas KoHueHTpauus [I/IK BeljecTsa;



WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUUECKUX MOHATAA U IPUMEHSATh 3TU
TIOHATHS TIPYU ONKMCAHUU BeLLeCTB M UX MpPeBpallleHnH;

WCII0/Ib30BaTh XMMUUECKYH0 CUMBOJIMKY [Jid COCTaBjeHHs (OpMyJ BeljecTB M
yPaBHEHUU XUMUYECKUX peaKLuy;

omnpefie/iAiTh BaJIEHTHOCTb W CTeNeHb OKWUCJ/IEHUSI XMMUUYECKHUX 3JIEMEHTOB B
COeIMHEHUSAX Pa3/IMUHOI0 COCTaBa, MIPUHA/JIEXKHOCTh BELLEeCTB K OINpeeéHHOMY
K/acCy coeiuHeHWH 1o dopMysaMm, BHUJ XUMHUYECKOW CBSi3U (KOBaJieHTHas,
VOHHasi, MeTa//IMyeckas) B HEOPraHWYeCKWX COeJMHEeHUsX, 3apsij, HWOHa II0
XUMUYeCcKou (opmyJsie, xapakTep Cpe/ibl B BOJHBIX PACTBOpax HeOpraHWYeCKHUX
COeIMHEHVH, TUIT KDUCTA/VIMUECKOU PeLIETKHM KOHKPETHOTO BellleCTBa;
packpeiBaTb CMbICa  Ilepuoguueckoro 3akoHa [. WM. MeHpgeneeBa u
JeMOHCTPUPOBAaTh €ro TIOHMMaHWe: OIMUChIBATb M XapaKTepr30BaTh TaOIMUHYIO
dopmy Ileproguyeckoil CUCTeMbl XMMHUUYECKUX 3/IEMEHTOB: pa3/iduaTh MOHSATHUS
«rnaBHasi moarpyrmia (A-rpymma)» u «robouHas nogrpymma (b-rpyrma)», Masbie U
Oo/nbIlIe  TIePUO/IbI, COOTHOCUTH 0003HAueHWs, KOTOpble HMEITCSI B
TepUOANUeCKON TabJvIle, C UMC/IOBBIMA XapaKTepHUCTHKaM{ CTPOEHHS aTOMOB
XUMHUUECKUX 3/IeMeHTOB (COCTaB W 3apsifi sapa, oO0Iee YKWC/IO 3/€KTPOHOB M
pacripefiejieHle UX I10 3/IeKTPOHHBIM CJI05IM), OObSCHATL 00II1ie 3aKOHOMEPHOCTH
B M3MEeHEeHHU CBOWCTB 3/IEMEHTOB U WX COeJIMHEHUH B TpejesaX MajibiX Mepruo/ioB
Y TJIaBHBIX MMOJTPYIII C YYETOM CTPOEHUSI UX aTOMOB;

K/acCU(UIIMPOBaTh  XWUMHUUECKUe  3/IeMeHThbl, HeopraHuW4eckue BelecTBa,
XUMUYeCKre peaklyu (10 YUC/Iy M COCTAaBYy Y4YaCTBYIOLIMX B Peakl[My BeleCTB, T10
TeryioBoMy 3(h@eKTy, 10 H3MeHEeHWI0 CTeleHeld OKUC/IeHUsI XHUMHUYeCKHUX
371IEMEHTOB);

XapaKTepHu30BaTh (OMMCHIBAaTh) 00IMe U crieldrueckrue XUMUUeCKHe CBOMCTBA
MPOCTBIX Y CJIOKHBIX  BeIeCTB, T[IOATBep)KJas ONHWCaHWe T[pUMepamMu
MOJIEKY/ISIDHBIX U MIOHHBIX YPaBHEHW COOTBETCTBYIOIUX XUMHUUYECKUX peaKIu;
COCTaBJ/ISITb YPaBHEHUSI 3JIEKTPOJUTAUECKOU AUCCOLMALAA KHUCJIOT, Ijesioued U
COJIe, TIOJTHbIe Y COKPAIlléHHbIe YDaBHEeHUs peaki[iii MOHHOTO 0OMeHa, YpaBHEeHUSI
peakuuy, TIOATBEPXKAAL[MX CYyLIeCTBOBAHME T'€HEeTUYECKOU CBSA3U MEeXAy
BellleCTBaMHU Pa3/IMUHbIX K/1aCCOB;

PacKpbIBaTh CYLIHOCTb OKUCIUTETbHO-BOCCTAHOBUTEJIBHBIX PeaKL|i MOCpPeCTBOM
COCTaB/IeHUs 3/IEKTPOHHOTO OaslaHca 3TUX peaKIivii;

MPOTHO3UPOBAaTh CBOMCTBA BeL[eCTB B 3aBUCMMOCTA OT MX CTPOeHMs,
BO3MO>XHOCTH MPOTeKaHUsI XUMUUECKHX MpeBpalljeHr B pa3/IMUHbIX yC/IOBUSIX;
BBIUMC/ISITh OTHOCUTE/IbHYIO MOJIEKY/ISIDHYKO W MOJISPHYIO MacChl BeIleCTB,
MacCOBYIO [IOJIF0 XUMMUUECKOro 3jeMeHTa 1o ¢opMmy/e cOoeAuHEeHHs, MacCOBYIO
[IOJIF0 BelleCTBa B pPacTBOpe, MPOBOAUTH PACYETHI 0 YPaBHEHUIO XWMHUUYECKOM
peakiiuy;



cobmoaTh TIpaBWIA TI0/b30BaHUSI XUMUUECKOM TMOCyJ0M U jabopaTopHBIM
obopy/iloBaHKeM, a Takke MpaBusia obOpailleHusi C Bell[eCTBaMU B COOTBETCTBUM C
WHCTPYKIUSIMHA 110  BBITIO/THEHWIO J1TaOOpaTOPHBIX XWUMHUYECKUX OITBITOB TIO
TIOJTyYeHHI0 U COOMpaHUIO ra3000pa3HbIX Bell[eCTB (aMMMaKa U YIJIeKHUCIOTo rasa);
TIPOBO/JIUTh peaklvW, T[OATBEep’KJarolljie KaueCTBEeHHbIM COCTaB pa3/MUHbIX
BeIIeCTB: pacCIio3HaBaTh OIMbITHBIM MyTEéM XJIOpUJ-, OpoMuj-, UOAU-, KapOoHaT-,
docdar-, cunmukaT-, cynbbaT-, THJPOKCHA-UOHBLI, KaTHOHbl aMMOHHS W WOHBI
M3yueHHbIX MeTasIOB, TIPUCYTCTBYIOIME B BOJIHBIX pacTBOpaX HeOpraHWYecKux
Bell[eCTB;

TIPUMEHSITb OCHOBHbIE OIEpaliM MbICJIUTEbHOU [1eATeJIbHOCTM — aHalu3 WU
CUHTe3, CpaBHeHHe, 0000IIeHre, CHUCTeMaTU3al[[io, BbISBI€HUE MPUUYUHHO-
C/ie[ICTBEHHbIX CBsi3eli — JI/is1 U3yueHusl CBOMCTB BellleCTB M XUMUUECKUX peaKIIUid,
eCTeCTBEeHHO-Hay4YHble  MeTO/bl  T03HaHUSI — HaOmozeHUe, W3MepeHue,
MoO/ie/TMpOBaHue, SKCIIepUMeHT (peasibHbI U MbIC/IEHHBIN).



TEMATHNYECKOE IVNTAHNPOBAHUE
8 KVIIACC

Ne

HaumeHoBaHue pa3jeioB U

KosmmuecTBO yacos

KoHTpo/bHbIE

IIpakTHUecKue

dneKkTpoHHbIe (H(pPOBEHIE)

n/m | TeM MPOrpamMMblI Bcero oOpa3oBare/IbHbIE pecypChl
padoThI padoThI
Pa3pen 1. IleppoHavasibHble XUMHUYECKHE TTOHSATHUS
Xumusi — BaxkHast 06/1aCTh
1.1 €CTeCTBO3HaHUs U TIPaKTUUeCKOM 5 2 Brbmiorexa LIOK
) p https://m.edsoo.ru/7f41837c
JlesiTeIbHOCTH UesioBeKa
12 BerijectBa u xumMmuueckue 15 1 bubmuoreka LIOK
) peakLyu https://m.edsoo.ru/7f41837c
HWToro mo pasaeny 20
Pa3pen 2. BaxHeliye npejcTaBUTe/Td HEOPraHUYeCKHX BeIeCTB
21 Bo3ayx. Kucnopog. [Torsitie 06 6 bubnuoreka LIOK
) OKCHJIaX https://m.edsoo.ru/7f41837c
29 Bogopoza.Ilonstue o Kuciorax v 8 1 bubmioreka LJOK
) COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [ToHsiTHe 06 5 1 1 Bbubmoteka LIOK
) OCHOBAHMSIX https://m.edsoo.ru/7f41837c
OCHOBHBIEe KJ1aCcChl bubmiorteka LJOK
24 . 11 1 1
HeopraHuyeCKux coeJJMHeHWN https://m.edsoo.ru/7f41837c
Wtoro mno paszeny 30

Pa3pen 3. Ilepuoanueckuii 3akoH u Ilepuoguueckasi cicTeMa XUMHUYECKHX 3/ieMeHTOB [I. V1. MenjeneeBa. CTpoeHHe aTOMOB.
Xumuueckas cBsizb. OKHC/IUTETbHO-BOCCTAHOBUTE/IbHBIE PeaKIuu

[TepuoaruecKuii 3aKOH U

31 [Teproauueckas cuctema 7 bubnuoreka LIOK
’ XAMUWYECKHX 3jiemeHToB . . https://m.edsoo.ru/7f41837c
MengiesieeBa. CTpoeHue aToma
3.2 Xumuryeckas CBsi3b. 8 1 bubmioreka LJOK




OKUC/IUTe/TBEHO-
BOCCTAHOBUTE/IbHbIE PeaKluu

https://m.edsoo.ru/7f41837c

WToro no paszeny 15 Bubmiorexa LJOK
https://m.edsoo.ru/7f41837c
Pe3epBHOe Bpems 3 Bubnmorexa LIOK
P P https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




9 KV/IACC

Ko/mmuecTBo yacoB JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3je/ioB U TeM K I (mudpossbie)
n/n NMporpamMMsbI Bcero 06H TPOJIGHBIE pﬁaKT“quK“e oOpa3oBare/ibHbIE
paboTbI padoThI pecypcei
Pa3pes 1. BenjectBo U XMMHU4YecKue peakijuu
11 [ToBTOpEHue U yrayO/ieHre 3HaHUH OCHOBHBIX 5 1 bubmoteka LIOK
) pas/ienoB Kypca 8 Knacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTU XUMUUECKUX 4 bubmoreka LIOK
) peakLui https://m.edsoo.ru/7f41a636
OJIeKTPOJIUTAYECKast JUCCOLUALIHS. bubmoreka LJOK
1.3 8 1 1
XuMHUYeCKre peakliiv B pacTBOpax https://m.edsoo.ru/7f41a636
HToro mo paszeny 17
Pazpen 2. HemeTas/uibl M UX coeiUHEHMS
21 OO011jas1 XapaKTepUCTHKA XUMHUUECKUX 4 1 bubmoreka LIOK
) snieMeHTOB VIIA-rpynmsl. ['aoreHsl https://m.edsoo.ru/7f41a636
OO0111ast XxapaKTepUCTHKa XUMUUECKUX
2.2 BHEﬁEHTOIE VIAI-)F ninbl. Cepa U eé 6 Bubmaorexa LIOK
) Py - -€p https://m.edsoo.ru/7f41a636
COeJIMHEeHUsI
OO0111ast XxapaKTeprUCTHKa XUMUUECKUX
bubmoreka IIOK
- 7 1
2.3 sneMeHTOB VA-rpynmnsl. A30T, docdop u ux hitps://m.edsoo.ru/7f41a636
COeJIMHEeHUsI
OO0r11ast XxapaKTepUCTHKa XUMUUECKUX
2.4 9neL1\L/I[eHT01§ IVAI-)F MBI, YTI€PO/, U KDEMHUM 8 1 2 Bubmiorexa [JOK
’ Py ) POA M Kp https://m.edsoo.ru/7f41a636
Y VX COeJIMHeHUs
Wtoro 1o pasaeny 25
Paszpen 3. MeTa/ibl U HX COeJMHEHHA
o bubmmoreka LIOK
4
3.1 OO11re CBOMCTBA METAJIOB hitps://m.edsoo.ru/7f41a636
3.2 BakHelillvie MeTaslibl U UX COeJIMHEHUs 16 1 2 bubmoreka [JOK




https://m.edsoo.ru/7f41a636
Wtoro no pa3peny 20
Pa3pen 4. Xumus 1 OKpykamouias cpeja
4.1 BeilecTBa u MaTepuasibl B )KU3HU YesioBeKa 3 Bubmaorexa LIOK
https://m.edsoo.ru/7f41a636
WToro mo pasaeny 3
Pe3epBHOe BpeMst 3 Bubmorexa [JOK
https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68

IIOYPOYHOE IVIAHNPOBAHUE
8 KITACC

KoyinuecTBo yacoB O/neKTpOHHBIE
No Jdata nudpoBbie
T
n/m eMa ypoxa Bcero KOGHTPOHI’HHE HpﬁaKT“quK“e u3ydeHusi{ oOpa3oBaTe/bHbIE
paboThI padoThI pecypch
1 IIpeamet xumun. Poib XUMUU B )KU3HU 1 bubmioreka LIOK
yesioBeka. Tesia ¥ BelljecTsa https://m.edsoo.ru/ff0d210c
2 [MoHsATHE O MeTo/jaX TTO3HAHKS B XUMHUU 1 Bubmiorexa [JOK
A https://m.edsoo.ru/ff0d227e
[MTpakTrueckas pabota Ne 1 «IIpaBumna
3 paboThl B 1abopaTOPHU U TPUEMBI 1 bubmoreka LIOK
obparrieHusi ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
0bopy/loBaHHEM»
4 Yucthle BeljecTBa U cMecd. CriocoObl 1 bubmmoreka [IOK
pasjiesieHusi cMecen https://m.edsoo.ru/ff0d26ca
5 [TpakTuueckast pabora Ne 2 «Pa3zenenue 1 bubmoreka IIOK
cMmecel (Ha mp¥Mepe OYXCTKU TOBapeHHOMN https://m.edsoo.ru/ff0d28c8




COJIN)»

6 ATOMBI ¥ MOJIEKYTbI Bubmiorexa [JOK
y https://m.edsoo.ru/ff0d2a6c
v XUMUUeCKUe 3/1eMeHThl. 3HaKu (CUMBOJIbI) bubmuoreka LIOK
XAMHYECKUX 3/IeMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTble U C/I0KHBIE BellecTBa Brbmiorexa [JOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJ/ISIPHOE yueHue Bubmioreka LIOK
yAp y https://m.edsoo.ru/ff0d2d50
3aKOH TOCTOSIHCTBA COCTaBa BeLeCTB.
10 Xumunyeckasi popmysia BaJIEHTHIjOCTb Bubmiorexa LJOK
pMy”a. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMUUYECKHX 3/IEMEHTOB
OTHOCHTe/IbHasi aTOMHas Macca. bubnmoreka LIOK
11
OTHOCHUTe/IbHAs1 MOJIeKYJ/IIpHAas Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas j0/11 XUMAUYeCKOro 3/1eMeHTa B Bbubmoreka LIOK
CoeJUHEeHUU https://m.edsoo.ru/ff0d350c
13 Konuuectso Bewjectsa. MoJsis. MossipHas bubmoreka LIOK
Macca https://m.edsoo.ru/ff0d5230
14 dusnuyeckre U XUMHUUYeCKUe sIBJIeHUs. Bubmoreka LIOK
XuMHUYeckKasi peakLus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku ¥ yC/I0BUSA TIPOTEKaHUS bubmmoreka LIOK
15 o
XUMUUYECKUX peakliun https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHeHHs MacChl BellleCTB. bubnuoreka IIOK
XUMHUYECKHe YpaBHEeHUS https://m.edsoo.ru/ff0d3b88
Boruncnenust KonmmuecTsa, MacChbl
17 Bell[eCTBa [10 YpaBHeHUAM XUMUUYECKUX Bubmioreka LIOK
U—I . yp https://m.edsoo.ru/ff0d5708
peakLun
Knaccudukanys XuMUuecKux peakuyin
18 (coe I/IHq;HHHLI a3JIoKeHust 3a1\12e g{l/m Brbmaorexa [JOK
A » P ’ Ul ’ https://m.edsoo.ru/ff0d3f34
obMeHa)
19 M. B. JIoMOHOCOB — yUéHBI- bubmmoreka LIOK




sHIMKIoNeAucT. O6001eHHe U
CUCTeMaTH3aLys 3HaHUU

https://m.edsoo.ru/ff0d40c4

KonrposnsHast pabota Nel o Teme

bubnuoreka IIOK

20 «BerriecTBa 1 XMMHUUeCKHe peakLyin» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecs razos. CocraB Bo3zyxa.
21 KI/IC'JqI}c;XO —MBJIZI\;eHTBI/I I OZTIZEB e Bubmioreka LIOK
POA p https://m.edsoo.ru/ff0d448e
BelectB0. O30H
du3nueckue eCcKue CBOMCTBa
22 KI/IIZJII/IOq 0 K;I ( ziﬂh;?dqoleélne;n; N Bubmioreka LIOK
PO/Aa (pedKiy ’ https://m.edsoo.ru/ff0d4614
ropenue). [ToHsaTre 06 okcugax
Crioco6sI Tostyue cropoja
23| rabopatoput u npowsmnerocr BuGnrorerca LIOK
paTop P ’ https://m.edsoo.ru/ff0d497a
IIpumMeHeHre KUcIopoia
Tennosoii 3¢ de eCKOMU pea ,
24 nogznljeytl) T(gq)M:){)T(;nI:rt?eqCK(;{MH PaBEeu}I;I;IH Bubmorexa LIOK
p YP ’ https://m.edso0.ru/ff0d4790
9K30- U SHAOTEPMUYECKUX PeaKLIUsIX
To o (He 0 eTaH).
25 3a: J;I;H:Ielgﬁe(z:)]: y;anilfolrogb?lro Bubmiorexa LOK
P Ayxa, https://m.edsoo.ru/ff0d4cda
Tipe/I0TBPaleHUsT
Ipa eckast pabota Ne 3 110 Teme
26 «IP[OIJ(ITI:I—IEHI/IKG 3206; aHue KI;I/ICJ:OMO a Bubmaorexa HOK
y ovp POAg, https://m.edsoo.ru/ff0d4ae2
Y3y4yeHue ero CBOMCTB»
27 Bogopog, — 3/1eMeHT U IpoCToe BellecTBO. bubmoTeka LIOK
HaxoxzeHve B rpupoze https://m.edsoo.ru/ff0d4dd0
28 du3nueckre U XMMUUeCKre CBOMCTBa bubnmoreka LIOK
Boglopozia. [IpumeHeHne Boopoja https://m.edsoo.ru/ff0d4dd0
29 [ToHaTre o KUC/I0Tax U COMSIX bubmaorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco6bI T10/TyUeHHst BOZOPO/ia B bubmoreka IIOK
sabopaTtopuu https://m.edsoo.ru/ff0d4dd0
31 [MTpakTrueckast pabota Ne 4 1o Teme Bbubmoteka LIOK




«[TomyueHue u cobupaHre BofOpo/a,
H3yUeHHe ero CBOKMCTB»

https://m.edsoo.ru/ff0d4£42

bubmoreka IIOK

32 MonsipHblii 00bEM Tra3oB. 3aKOH ABOraZipo https://m.edsoo.ru/ff0d542e
Brrurcienust 00béMa, KOMyecTBa
33 BellleCcTBa rasa Iio ero’ W3BECTHOM Bubmaorexa HOK
U—I My https://m.edsoo.ru/ff0d55a0
KOJINYECTBY Bell[eCTBa WK 00bEMY
Bbruricienust 00bEMOB ra30B 110
34 aBHEHUIO peakLMHi Ha OCHOBE 3aKOHa Bubmiorexa [JOK
ypas PeaKLTH T https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH ra30B
35 dusnueckre U XUMHUYeCKUe CBOKWCTBA BO/IbI Bubmaorexa LIOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [ToHsITHE 00 bubmoteka LIOK
WHMKATOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBoputens. HaceiljeHHbIE 1
37 HEHAaCI:I EE)HHbIe paCTBo bl Ma]fCOBaH oJ1s Bubmiorexa [JOK
M p PBI. A https://m.edsoo.ru/ff0d5b40
BellleCTBa B paCcTBOpe
[MTpakTrueckast pabota Ne 5 1o Teme
38 «ITpurorosyieHre pacTBOPOB C bubmoreka IIOK
onpeieIEHHOW MacCOBOM j0Jier https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BellecTBa»
39 KonTtpospHast pabota Ne2 1o Teme bubmoreka IIOK
«Kucnopoza. Bogopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcugpl: cocTaB, KiaccuduKaius, bubnuoreka LIOK
HOMeHK/1aTypa https://m.edsoo.ru/ff0d664e
[TonyueHue 1 XiMHUUeCKHe CBOMCTBA
41 KI/ICJI}Z)THLIX OCHOBHBIX ¥ aM()OTepHBIX Bubmaorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCH/IOB
OcHoBaHus: COCTaB, Ki1accudrKaluys, bubmmoreka IIOK
42
HOMEHK/IaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHvie u XMMUYeCcKue CBOKCTBa bubnuoreka LIOK

https://m.edsoo.ru/ff0d67ca




OCHOBaHUM

KucnoTsl: cocras, Kiaccudukanys, bubmoreka LIOK
44
HOMeHKJ/1aTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHvie u XMMUYeCcKue CBOKCTBa Bubmoteka LIOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHK/IATypa, CIIOCOObI bubmoreka IIOK
46 »
[10JIy4eHUs, XUMUYEeCKHe CBONCTBA https://m.edsoo.ru/00ad9474
[MTpakTrueckast pabota Ne 6. Perenue
9KCIepUMeHTa/IbHBIX 337124 [10 TemMe bubmoteka LIOK
47
«OCHOBHBI€ KJ/IaCChl HEOPraHU4YeCKux https://m.edsoo.ru/00ad9b7c
CoeIMHeHUI»
48 I'eneTnyeckas CBA3b MeXKy Kjiaccamu bubmoreka LIOK
HeOpraHuyeCKUx CoOeIMHeHUMN https://m.edsoo.ru/00ad9a50
o bubmuoreka IIOK
49 O06o006111eHMe ¥ cCTeMaTH3allys 3HaHUH hitps://m.edsoo.ru/00ad9ch?
KonTtpospHast pabota Ne3 1o Teme
50 "OCHEBHLIe KJ'II{):ICC]:I HeopraHuyecKux Bubmaorexa [JOK
- p https://m.edsoo.ru/00ad9ela
CoeIMHeHUU
[TepBbie NONBITKY K/1aCCU(UKALIUU
51 xmlxjmqecxnx 3/1eMeHTOB lq)IOHﬂ]"I}I/Ie 0 Bubmiorexa [JOK
) https://m.edsoo.ru/00ad9ffa
IPyInax CXOAHbIX 3JIeMEHTOB
[Teproanueckuii 3akoH U [lepuoanueckas
proA PHOA bubmoTeka LIOK
52 crhcTeMa XUMHAUeCcKux siemeHToB /. U.
https://m.edsoo.ru/00ada52c
MeHpenieeBa
53 [lepuoppl, rpymmbl, MOATPYIIIbI Bubmotexa LOK
PHIOARL, TPY » TIOATPY https://m.edsoo.ru/00ada52c
c4 Ctpoenue aToMoB. CoCTaB aTOMHBIX s7iep. bubmoreka LIOK
N3otorsl https://m.edsoo.ru/00ada342
CrpoeHue 3/1eKTPOHHBIX 000/10UeK aTOMOB
b P o bubmiorteka LJOK
55 sneMmeHTOB [lepuoguueckont cuctemsl [. U.

MeHgesieeBa

https://m.edsoo.ru/00ada6bc




XapaKTepI/ICTI/IKa XUMHUUYECKOr'o 3/ieMeHTa

bubmoreka LJOK

56 T10 ero 1noJioxkeHuro B Ilepuoanueckon 1 https://m.edsoo.ru/00ada824
cucreme /1. 1. MeHpieneeBa
3HaueHue [leproanueckoro 3akoHa Jjist
pa3BUTHS HAyKU U MpakTuku. 1. W. bubnuoreka IIOK
57 .y 1
MeHgesieeB — y4é€HbIN, Tefaror u https://m.edsoo.ru/00adaS6e
rPaKJaHUH
OJIeKTPOOTPULIATEe/IbBHOCTh aTOMOB bubnuoreka IIOK
58 1
XAMHUYECKUX 3/IEMEHTOB https://m.edsoo.ru/00adaab8
bubmorteka LJOK
1
>9 VIOHHas! XUMUeCKast CBA3b https://m.edsoo.ru/00adac34
60 KoBaneHnTtHas nosnsipHasi Xumuyeckasi CBS3b 1 Bubmiorexa [JOK
P https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HernoJ/sipHas XUMUUecKast 1 bubnuoreka LIOK
CBA3b https://m.edsoo.ru/00adaab9
62 CrerneHb OKUC/IEHUS 1 Bubmioreka LIOK
https://m.edsoo.ru/00adae28
63 OKuCIUTeTbHO-BOCCTAHOBUTE/IbHbBIE 1 bubmmoreka LIOK
peakiyu https://m.edsoo.ru/00adb076
bubmoreka IIOK
1
64 OkucuTeny U BOCCTaHOBUTE/IA https://m.edsoo.ru/00adb076
65 KonTtposbHast pabota Ned 1o Teme 1 bubmoreka IIOK
«CTpoeHuve aToMa. XUMUYeCKasi CBSI3b» https://m.edsoo.ru/00adb486
66 Pe3epeHbIit ypok. Ob600ITIEHHE U 1 bubnuoreka LIOK
CHUCTeMaTH3al[ys 3HaHUMI https://m.edsoo.ru/00adb33c
67 Pe3epeHbiit ypok. Ob600ITIEHHE U 1 bubmoreka IIOK
CUCTeMaTH3alysi 3HaHUU https://m.edsoo.ru/00ad9cb2
68 Pe3epeHbIii ypok. O600IIEHHE U 1 bubmmoreka LIOK
CHUCTeMaTH3al[ysl 3HaHUMN https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KV/IACC

Ko/mmuecTBo yacoB JJIeKTPOHHBbIE
Ne TeMa VDOKa K I Jara nu¢poBbIe
n/n yp Bcero O;ITPOJIBHLIQ pﬁaxTuqecmle u3yueHusi oOpa3oBaTe/bHbIE
paboTbI padoTHI pecypcb
[Tepuoanueckwuii 3akoH. [Tepuoanueckas
1 CI/ICpTeM'E.E:l XAMUYECKUX BHEMIE)HTgB O n 1 Bubmiorexa LIOK
T https://m.edsoo.ru/00adb59e
MeHpenieeBa
3aKOHOMEPHOCTH B U3MeHeHNH CBOMCTB
2 XI/IMI/IHECKEX 3/1eMEeHTOB MepPBbIX TPEX 1 Bubmiorexa [JOK
p p https://m.edsoo.ru/00adb6b6
11epro/i0B

3 Krnaccudukaiys 1 HOMeHK/IaTypa 1 bubnuoreka LIOK
HeopraHuyeCKux BelleCTB https://m.edsoo.ru/00adb7e2

4 Bupl XMMUUeCKOU CBS3U Y TUIIBI 1 bubmioreka LIOK
KPUCTVIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontposnbHas pabora Nel o Teme

5 «[ToBTOpEHUE U yrayO/ieHre 3HaHUH 1 1
OCHOBHBIX pasfiesIoB Kypca 8 Kiacca»

6 Knaccudukanys XuMuueckux peakiiym 1 bubnmoreka LIOK
T10 Pa3/IMYHbIM [PHU3HAKaM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOU

7 eakuu HOHHPTI/Ie 0 TOMOTeHHBIX U 1 Bubmiorexa LIOK
DCAKLYTH. https://m.edsoo.ru/00adbe9a
reTeporeHHbIX PeaklysxX
[ToHsiTHE O XMMWUECKOM pPaBHOBECHH.

8 @®aKTOphI, BJIMSIOLIME HA CKOPOCTh 1 bubmoreka LIOK
XMMHUUYECKOW PeakLiU U MOJI0KeHHe https://m.edsoo.ru/00adc28c
XUMUYECKOI0 PaBHOBECHSI

9 OKuCIUTe/TbHO-BOCCTAHOBUTE/IbHbBIE 1 bubmoreka LIOK
peakLuun https://m.edsoo.ru/00adcade

10 Teopus 3/1€KTPOTUTUUECKOU 1 bubmoreka IIOK

Jucconyanyi. CuibHbIe U crabble

https://m.edsoo.ru/00adcd68




3JIEKTPOJINTEI

11 Mouuble ypaBHeHUS peakiii Bubmmoreka LOK
yp peaxy https://m.edsoo.ru/00add448
XUMHUUecKre CBOMCTBA KUC/IOT U
12 OCHOBAHWI B CBeTe mpeCTaB/eHuli 00 Bubmiorexa LLOK
. PEA https://m.edsoo.ru/00add5d8
3J1eKTPOJIUTUYECKOM AUCCOLIMALIU
XUMHUUecKre CBOMCTBA COJIelH B CBeTe
13 [IpeCTaB/JAeHUIl 00 3IeKTPOIUTUYeCKOU Bubmiorexa LIOK
PeA p https://m.edsoo.ru/00add8b2
JICCOLMalU
14 ITousiTrie o ruapoU3e coJiei Bubmiorexa LLOK
AP https://m.edsoo.ru/00add9d4
15 O6o001eHre ¥ cucTeMaTH3arusl 3HaHUH Bubmiorexa [JOK
https://m.edsoo.ru/00addd12
16 [TpakTrueckas pabota Ne 1. «Pemerne bubmoTeka LIOK
9KCIIepUMEHTA/IbHbIX 3a4au» https://m.edsoo.ru/00addbfa
KouTponsHas paborta Ne2 110 Teme
17 «3JIEIIZT onHTHpquKaH Z/ICCO vaius Bubnroreka LIOK
p A HHALHA. https://m.edsoo.ru/00addecO
XHMHUUeCcKue peakijiy B pacTBOpax»
OO0111as XapaKTepuCTHKa raJIoTeHOB.
18 XI/I;-II/ILIECK[I)/IE CBEﬁCTBa Ha rpumMmepe Bubmmoreka LOK
p p https://m.edsoo.ru/00addfe2
xj10pa
XnopoBogaopo . CosiHast KUC/IOTa,
19 XHMqucsﬂg C'goﬁCTBa [oJIyueHue Bubnroreka LOK
? y ’ https://m.edsoo.ru/00ade104
TpYMeHeHue
ITpakTtuyeckas pabora Ne 2 o Teme
20 «IP[on yeHHe coPJ)BIHof/i KI/(I)CHOTBI Bubmiorexa LIOK
y . o ’ https://m.edsoo.ru/00ade348
H3ydeHue eé CBOKWCTB»
Brruncnenus o ypaBHeHUSIM
21 XUMHUYECKUX eaypnﬁ ecJIi OJIVH U3 Bubmioreka LIOK
PeaKmiy, A https://m.edsoo.ru/00ade488
peareHToB JlaH B U30bITKe
2 OO011jas1 XapaKTepUCTHKA 371eMeHTOB VIA- bubmoreka LIOK

TPYTIIIBI

https://m.edsoo.ru/00ade64a




AnnorpornHbie MOAUMUKALUK CepBhI.

bubmoreka LJOK

23 HaxoxxzgeHue cepsl 1 eé coelMHEHUN B
A p ‘,'q https://m.edsoo.ru/00ade64a
rpupoje. XuMuyeckre CBOKMCTBA Cepbl

24 CepoBopiopo/i, cTpoeHue, (hu3nyeckre 1 bubmmoreka LIOK
XUMHYEeCKHe CBOKWCTBA https://m.edsoo.ru/00ade802
Oxkcupp! cepbl. CepHasi KUC/IOTA,

25 (1)H3I/I§€CKI/IE v XI/INI[)I/ILIeCKHe CBOMCTBA Bubmiorexa [JOK

’ https://m.edsoo.ru/00adea28
TIpUMEeHeHHe
XHUMHUUeCKHe peakLjyy, jealue B
OCHOBe TIPOMBIIIJIEHHOTO CI1ocoba
26 T10J1 LIE‘HI/[I)H CepPHOU KUC/IOThI Bubmioreka LIOK

y P ) o https://m.edsoo.ru/00adec8a
XHMHUUeCKOe 3arpsi3HeHre OKpYyKarolen
Cpe/ibl COeIMHEHUSIMU CepbI

27 BrIrunciieHre MaccoBoM /10711 BbIX0/ia bubmiorteka LJOK
MPOAYKTa peaklvn https://m.edsoo.ru/00adec8a
OO011jast XapaKTepUCTHKA 371eMeHTOB V A-

28 rpymnmbl. A30T, pacripoCTpaHeHue B bubnuoreka LIOK
rpupo/ie, hr3nueckre U XUMUUeCcKre https://m.edsoo.ru/00adeea6
CBOMCTBA

29 AmMMuak, ero ¢pusnueckrie U XMMA4YecKue bubmoteka LIOK
CBOMCTBA, T0/lyuyeHre U IPUMeHeHUe https://m.edsoo.ru/00adf004
[TpakTrueckast pabora Ne 3 1o Teme

30 «IP[on yeHue al\}:[)MI/IaKa H3y4yeHue ero Bubmaorexa LOK

Y » 1By https://m.edsoo.ru/00adf180
CBOMCTB»

31 A30THasi KUC/I0Ta, eé (hr3nueckre U bubmoreka LIOK
XHMMHYEeCKHe CBOWCTBa https://m.edsoo.ru/00adf306
Wcrnons30BaHWe HUTPATOB U COJiel
aMMOHMUS B KQUeCTBe MUHEPA/IbHbIX

32 obpeHuii. XuMHueCcKoe 3211" sI3HEHUE bubmaorexa LIOK
yAoOP L p https://m.edsoo.ru/00adf518
OKpY’Karolllel cpefibl COeJUHEHUsIMU
asora

33 dochop. Okcup docdopa (V) u bubmiorteka LJOK




docdopHas Kuca0Ta, pusryeckue U
XUMUUYECKHe CBOMCTBA, MOJTyueHHe

https://m.edsoo.ru/00adf68a

HWcrons3oBanue ¢ochaToB B KauecTBe

bubmoreka IIOK

34 MMHEPA/BHBIX yno0peHuii. 3arpsi3HeHHe hitps://m.edsoo.r/00adfc20
TIPUPOJHOM cpefibl hocdaTamu
Yrnepog, pacripoctpaHeHyve B IPUPO/E, bubnuoreka IIOK
35 <
(hr3uyecKre U XMMHUeCKre CBOMCTBA https://m.edsoo.ru/00adfdSc
Oxkcuppl yrieposa, ux ¢usnueckye u
36 XUMHYEeCKHUe CBOKWCTBA. DKOJIOTMYecKre bubmiorteka LJOK
1po06JIeMbI, CBSI3aHHBIE C OKCHU/IOM https://m.edsoo.ru/00adfebe
yryiepoza (IV)
37 YronbHas KUCJIOTa U eé Cou Bubmaorexa LIOK
https://m.edsoo.ru/00ae006c
[TpakTtrueckast pabora Ne 4 110 Teme
"[TonyyeHue yrjieKMcIoro rasa. bubmmoreka LIOK
38
KauecTBeHHas peakiiysi Ha KapOoHaT- https://m.edsoo.ru/00ae027e
WOH"
[TepBoHauabHbIE TOHSATHS 00
39 0 lPaHI/II—IECKI/IX BellleCcTBax Kak 0 Bubmioreka LIOK
p o https://m.edsoo.ru/00ae054e
COe/IMHeHUsIX yriepo/ia
40 KpeMmuuii 1 ero coeiviHeHust Bubmioreka LIOK
P A https://m.edsoo.ru/00ae080a
[MTpakTrueckast pabota Ne 5. Perienue
a1 9KCIIepUMEHTA/IbHBIX 3a/au I10 TeMe bubmioTeka LIOK
«BaxkHeii1111e HemMeTal/Ibl U UX https://m.edsoo.ru/00ae0bf2
COe/IMHEeHUsI»
KonTtpospHast pabota Ne3 1o Teme
42 <<Ba>KPI)-IeI7'ILHPIe iEMeTaHHLI U Ux Bubmiotexa LIOK
https://m.edsoo.ru/00ae0e18
COe/IMHEeHUsI»
43 OO0111ast XxapaKTepUCTHKa XUMUUECKUX bubmmoreka LIOK

3/IeMeHTOB — MeTaJlJIOB.
MeTannnuecKkasl CBSI3b U MeTaslIduecKast

https://m.edsoo.ru/00ae103e




KpUCTaJI/IMueckas peiétka. dusnyeckre
CBOIICTBa MeTa/I/IOB

XUMHMUECKHEe CBOMCTBA METAJIJIOB.

44 ONeKTpOXUMUUECKUM Psiji HarlpshKeHun Brbmorea LOK
p PAf p https://m.edsoo.ru/00ae1156
MeTaJlJIOB
OO61mue criocoObl MO/TyueHrsT METaJIIOB.

45 CniaBbl. Belumc/ieHrs o ypaBHEHUSIM bubsmmoreka [IOK
XUMHUUYECKUX PeakLUi, eC/Iv OJJUH U3 https://m.edsoo.ru/00ae1156
peareHTOB COJIePXKUT TIPUMeCH

46 ITonsiTHE O KOPPO3UM META/IJIOB Brbmiorexa [JOK

PP https://m.edsoo.ru/00ael1278
bubnuoreka IIOK

47 [lenounbie MeTa bl https://m.edsoo.ru/00ae14b2

48 OKcUbl U TUAPOKCUBI HATPHUS M Kaaust bubmiorexa LIOK

A AP A p https://m.edsoo.ru/00ae14b2

49 Iles104HO3eMeIbHBIE MeTasl/lbl — bubmoreka LIOK
KaJIbLIMK U MarHuu https://m.edsoo.ru/00ae15e8

50 BakHeiiive coefiMHeHUs KalbLYs Bnbmaorexa [JOK

A 1 https://m.edsoo.ru/00ae15e8

51 O06o006111eHre ¥ CHCTeMaTH3alys 3HaHUH
JKEcTKOCTb BOZIBI U CTIOCOOBI eé bubmoreka LIOK

52
yCTpaHeHUs https://m.edsoo.ru/00ae1886
[TpakTrueckast pabora Ne 6 110 Teme

53 ")EéCTKOCTb BOpI;I W METO/bI eé Brbmorea LIOK

" 2 a https://m.edsoo.ru/00aelae8
yCTPaHeHUsI
. bubnuoreka IIOK

>4 AmoMUHIH https://m.edsoo.ru/00aelc64
AwmcoTepHble CBOICTBA OKCH/A U Bubmoteka LIOK

55
TUJPOKCHJA https://m.edsoo.ru/00aelc64

56 SKereso bubmoreka LJOK

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




57 OKcubl, TUIPOKCUABI U cou keme3a (1) 1 bubnmoreka LJOK
u xese3a (I1I) https://m.edsoo.ru/00ae35e6
58 O06o0611eHre ¥ cCTeMaTH3alys 3HaHUH 1
ITpakTrueckasi pabora Ne 7. PelieHue
59 9KCITepUMEHTA/IbHBIX 3a/a4 I10 TeMe 1 Bubmuoreka LIOK
«BakHelinme MeTanibl U UX https://m.edsoo.ru/00ae3de8
COeJMHEeHUsI»
Beiuncnenusi mo ypaBHeHUSIM
ec eakL1i, eC/iu O 3
60 Xlgalvi“?lim};“xafl BII(/IL;IgI]jITKeHI/I;IJ]I/IA(I;I: I:al PKUT 1 Bubmioreka LIOK
p A ‘" p https://m.edsoo.ru/00ae1750
rpyuMecy. BerurcieHust MacCoBoOM 1071
BbIXO/Ia TIPO/IYKTA PeakLUu
61 O06o00611eHre ¥ CHCTeMaTH3alys 3HaHUH 1
KonTponbHast pabota Ned 1o Teme
62 «Baxkneiime MeTanIbl U UX 1
COeJUHEHUSI»
63 BelijectBa 1 MaTtepuarisl B IOBCeHEBHOM 1 bubmoreka IIOK
JKU3HM UejioBeKa https://m.edsoo.ru/00ae3f50
64 XHMUUeCKoe 3arpsi3HeHue OKpyKatollen 1 bubnuoreka LIOK
cpenibl https://m.edsoo.ru/00ae4270
65 Pone xviMuu B pellieHuy 3K0JI0rHYeCcKux 1 bubmoTeka LIOK
npobsiem https://m.edsoo.ru/00ae4270
66 Pe3epeHbIii ypok. O600IIEHHE U 1 bubnmoreka LIOK
CHCTeMaTH3allysl 3HaHUMN https://m.edsoo.ru/00ae0dOa
67 Pe3epBHBIH YPOK. 0606511eH1/1e u 1 Bbubmoreka LIOK
cUcTeMaTu3alus 3HaHUU https://m.edsoo.ru/00adb33c
68 Pe3epBHbIii ypOK. 0606£L1eH1/1e u 1 bubmoreka LIOK
CUCTeMaTu3alusg 3HaHUU https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB I10 68
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YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /11 YYEHUKA

» Xumus, 8 knacc/ Pygsuruc I'.E., @enpaman @.I7., AKiioHepHOe 00111eCTBO
«3parenbctBO «IIpocBerieHue»
» Xumus, 9 knacc/ Pyasuruc I'.E., ®enpaman @.I'., AKiioHepHOe 00111eCTBO
«3natenbcTBO «lIpocBelleHue»

METOIJUYECKUE MATEPUAJIbBI /151 YUUTEJIA

1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumusi MeToanueckoe mocobue — 6a30BbIi
ypoBeHb» - M.: JIpoda 2022 roa.

2. O.C.I'abpuensH, N.I".OctpoymoB, «O011ast XUMUs B TeCTaxX, 3afjauax,
yrnpaxkHeHusx. 8-9 knacc» — M.: lIpoda, 2023 roa.

3. O.C.I'abpuensH, I[1.H.bepe3kuH, A.A.Y11akoBa «Xumus 8-9 Knacc:
KoHTpoJIbHBIE ¥ IPOBEPOUHBIe pabOoThHI K yueOHUKY». — M.: JIpoda, 2021 r.
4. O.C.I'abpuesnsn, I'.I".JIpicoBa, A.I".BBegeHckas «Xumus 8-9 Kiacc:
HacTosbHas KHura g5 yuurensi». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensH, I'.I".JIbicoBa, A.I".BBefeHcKas «Xumus 8-9 kacc:
HactonbHas kHura ajis yuuresisi». Hacts 2 — M.: Ipoda, 2022 roa.

6. O.C.I'abpuensH, [1.B.Pemetos, U.I'.OcTpoymoBa «3ajjauu 1o XUMUH U
croco6bl Ux peltieHus» - M.: «/Ipoda», 2021rof,.

7. B.I'. lenrcoBa «Xumusi 8-9 kjacc moypoyHble MJlaHbl 10 yueOHUKY
O.C.I'abpuensHa, I'.I".JIbicoBoii» - Bosrorpaa» Yuurens 2018roz,.

8. M.A.Psa6oBa, ¥Y.}IO.Hesckas, P.B.JInHko «TecTsl 1o xumuu 8-9 kiacc», -
M.: Ok3ameHn, 2019r.

9.9. O.C.I'abpuensH, N.I".ocTpoyMOB «XUMHUUYECKHI SKCITEPUMEHT B IITKOJIe
8-9 knacc»; - M.: Ipoda. — 2019 rog,.

IIU®POBLIE OBPA3OBATEJ/IBHBIE PECYPCHI 1 PECYPCBI CETA
NHTEPHET

bubmmoreka LIOK https://myschool.edu.ru/

http://www.chemnet.ru I'azeta «Xumusi» ¥ calt s yuutesns «5 uay Ha ypok
XUMU»

http://him.1september.ru Egunas konnekiusi LIOP: TIpegmeTHast KoieKius
«XUMMSI»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayuHbIe
JKCriepuMeHThI: xumust. Konnekius Poccutickoro obiieobpa3oBaTeibHOTO



ropTasa
http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. Anuk6epoBoii
http://www alhimik.ru Bcepoccuiickast onvMmnuaza KOILHUKOB 110 XUMUU
http://chem.rusolymp.ru Opranuyeckasi XMusi: 37IeKTPOHHbBIN YueOHUK 17151
cpefiHel LIKOJIbI

http://www.chemistry.su OCHOBbI XUMHH: 3/IEKTPOHHBIN yueOHUK
http://www hemi.nsu.ru OTKpbITBEIM KOJIIEIK: XUMUS
http://www.chemistry.ru JIuctaHiOHHas OJTUMIMAAZAA MO0 XUMUMU:
TeJIeKOMMYHHUKAI[MOHHBIN 00pa30BaTe/TbHbINA ITPOEKT



