e

MUHUCTEPCTBO ITPOCBEINEHUSI POCCUMCKOM ®EJNEPALIMUA
Munucreperso o6pasoBanus Pecny6auku Jlarecran

I'OY P «PILO»

PACCMOTPEHO COI''TACOBAHO VEBERKIEHO
See O enbHor 5, 4 Xy,

MO yuureneit reorpaduu, 3aM. qupekropa o YBP I[Hp‘émop o Bw i}ff'?’f’""PHO"
OMOJIOTUH, XUMUH VIS L8 /

-

%@w@%ﬁ

Maxsaesa XK. Abnynnaesa A.P -;Eégﬁpéh&ﬁéﬁoBaﬁ,

\

npotokon Nel or 28.08.2023 r.  PoTokoa Nel 0128.08.2023 1. nprikas Ne74 or28,08.2023 .

Bom s
T ad
T e

PABOYAS ITPOT'PAMMA

y4ueOHoro npeamera «XuMushH

JUIsl o0y4Jaromuxcs 8-9 kiaccon

r. Kacnuiick 2023r.

CEi R

SESE







ITOSACHUTEJ/IbHASA 3AITNCKA

[lporpaMma MO XWMHMM Ha YpOBHe OCHOBHOro o00ijero o6pa3oBaHus
COCTaB/ieHa Ha OCHOBe TpeOOBaHWM K pe3y/ibTaTaM OCBOEHHUSI OCHOBHOM
obOpa3oBare/IbHOM MPOrpaMMbl OCHOBHOT'O 00I1[ero 00pa3oBaHMs, TIPe/ICTaB/IeHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (emepanbHOM paboueil IPOrpamMMeI
BOCITUTaHUS U C YUETOM KOHIIETII[MH TIpero/laBaHusi yueOHOTo rpeameTa « XUMUSI»
B 00pa3oBaTe/ibHbIX OpraHu3anusx Poccuiickoii deneparum.

[TporpaMMa 10 XWMWU [aéT TIpe/iCTaB/eHHe O Lie/siX, o0ilell cTpaTeruu
oOydyeHHMs,, BOCIIMTAaHMS M Ppa3BUTHS OOYYarOI[UXCS CpeJCTBAaMHM y4ueOHOro
npeJMeTa,  yCTaHaB/iuWBaeT  00si3aTesibHOe  TpeJMeTHOe  COjiep’KaHue,
npelyCMaTpuBaeT pacrpe/ie/ieHde ero o0 KjaccaM U CTPYKTYpPUpPOBaHHe T10
pa3fesaM M TeMaM TpPOTpaMMbl 10 XWUMHH, OTpefie/isieT KOIUUeCTBeHHble U
KaueCTBeHHbIe XapaKTepPUCTUKU cojieprKaHus, pPeKOMeH/TyeMY0
10C/Ie/IOBaTeIbHOCTb ~ W3Y4UeHUsI XUMHUM C YUETOM  MEXIIpeAMETHBIX U
BHYTDUITPEIMETHBIX  CBs3eM, JIOTUKA y4eOHOTO  TIpoIjecca, BO3PACTHBIX
0ocobeHHOCTe OOyuarol[uXcs, oOrpejenseT BO3MOXKHOCTH TIpefMeTa  JJis
peanv3anui TpeOOBAaHWM K pe3y/ibTaTaM OCBOEHMs OCHOBHOW oOpa3oBaTebHOM
TIporpamMMbl Ha YPOBHE OCHOBHOT'O 0011iero obpa3oBaHusl, a Takxke TpeOOBaHUM K
pe3y/ibTaTaM 00yueHHs] XMMHUH Ha YPOBHe 1eJieli U3ydeHus MpeiMeTa U OCHOBHBIX
BUJIOB yueOHO-TIO3HABAaTe/NbHOU [leATe/TbHOCTH O0ydYaromierocss 1o 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 XUMUel Tpe/CTaB/IeHUs] O B3aWMOIIPeBPAIl[eHUsIX
SHepruv U 00 SBOJIOL[MU BeleCTB B TIPUPOJe, O TYTSX pelleHus T100ambHbIX
rpo0sieM yCTOWUMBOIO Pa3BUTHS 4Ye/IOBeUeCTBa — ChIPhEBOM, JHEPreTUUYecKOoM,
TMIUILLeBOU U 3KOJIOrMuecKoi 6e30macHOCTH, TIpob/ieM 31paBOOXPaHeHUs.

N3yueHue xumuu:

criocobCTByeT — peanu3aliid  BO3MOXKHOCTeM  /I/Ii  CaMOpas3BUTUS U
dhopMHUpOBaHUs KYJIbTYypPbl IMUHOCTH, €€ 00111ei U (PyHKIJMOHA/IbHON TPaMOTHOCTY;

BHOCHUT BK/aZi B (hOpPMHPOBAHWE MBIIUIEHHAS W TBOPUECKHUX CIIOCOOHOCTEH
0o0yuaroluxcs, HaBBLIKOB WX CAMOCTOSTE/NbHOU y4yeOHOM /leATeNhbHOCTH,
9KCTIepUMEeHTallbHbIX M HWCCe/loBaTe/IbCKUX YMeHUM, HeoOXOJUMBIX KaK B
TOBCEJHEBHOM >KU3HU, TaK U B NIPO(ECCUOHAILHOM eSTe/IbHOCTH;

3HAKOMUT CO crelubUKONW HayuHOTO MbIILIEHUS, 3aK/IaJbIBaeT OCHOBBI
1[e/IOCTHOTO B3TJIsiZia Ha e JUHCTBO TIPUPO/IbI U UeIoBeKa, SIBJISIeTCSI OTBETCTBEHHBIM
3Tarom B (OpMUPOBAHKY eCTeCTBeHHO-HayYHOM TPaMOTHOCTH 00YYaroInXCs;



CriocoOCcTByeT (hOpPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K eCTeCTBEeHHO--
Hay4YHbIM 3HaHUSIM, K TIPUPOJE, K Ue/IOBEKY, BHOCUT CBOM BKJIaJ, B 3KOJIOTMUECKOe
obpa3oBaHue 00yUarouXCs.

[laHHbIe HarpaB/ieHWs B O0yueHWH XHMHU 00eCTieunBarOTCs CIieldUKon
cojep>XaHUsI ~ yueOHOro  TIpeaMeTa, KOTOPBLIA  SIB/IAETCS  Tefaroruuecku
aZlaNTUPOBAaHHLIM OTpaykeHHeM 0a30BOM HayKH XWMMHH Ha OTpe/ie/IEHHOM JTarie eé
Pa3BUTHSL.

Kypc xumuM Ha ypoBHE OCHOBHOTO 001ijero oOpa3oBaHHWs OPHEHTHPOBAH Ha
OCBOeHMe OO0yYaroIMMHCS CHCTeMbI IePBOHAYA/IBLHBIX TIOHSITHM XWMHH, OCHOB
HEOpraHWYeCKOM XUMWUM W HEKOTOPbIX OTAENbHbIX 3HAUWMbIX TIOHATHU
OpraHhYeCcKOu XWMUH.

CTpyKTypa Cofep>XaHusi MPoOrpaMmbl MO0 XWUMHUM C(OPMHUPOBAHA Ha OCHOBE
CHUCTEMHOI0 Tofxoza K eé uzyueHuto. Cojiep)kaHue CK/IaJbIBaeTCs U3 CHUCTEMBbI
TIOHATHUH O XMMUYECKOM 3JIEMEHTE U BellleCTBe U CUCTEMBI MOHATUM O XMMHUUECKOU
peakijud. OO6e 3TH CUCTeMbl CTPYKTYpDHO OpraHM30BaHbl TI0 TIPUHIIUITY
MOC/IeJ0BaTe/IbHOTO Pa3BUTHS 3HAHUM Ha OCHOBE TeOPETUUYECKUX Ipe/|CTaBIeHUMN
pa3HOro ypPOBHS:

- aTOMHO-MOJIEKYJ/IIPHOTO Y4eHHsI KaK OCHOBBI BCEr0 eCTeCTBO3HAHUSI;

- [Tepuognueckoro 3akoHa /. 1. MeHpeeeBa Kak OCHOBHOI'O 3aKOHa XMWY,

- y4eHUs1 O CTPOEHUM aTOMa U XUMUYEeCKOH CBSI3Y;

- TpeAcTaB/ieHHd 00 37eKTPOUTHUYECKOM JUCCOIMAI[MH  BEIeCTB B
pacTBOpax.

TeopeTyeckre 3HaHWS PpPAacCMaTPUBAKOTCS HA OCHOBE SMIUPUYECKU
TOJIyYeHHbBIX U OCMbICTIEHHBIX (DAKTOB, pa3BUBAIOTCS MOC/e0BaTeNIbHO OT OJHOTO
YPOBHSI K JPyromMy, BBITIOMHSAS (YHKIUA OOBSCHeHUS W ITPOrHO3HMPOBAHMS
CBOWCTB, CTPOEHUSI U BO3MOJKHOCTEM TIPAKTUUECKOIr0 MPUMEHEHUs U MOJTyUYeHUs
M3yuyaeMbIX BellleCTB.

OcBoeHue TporpaMMbl TI0 XHMHH  CIOCOOCTBYeT  (HOPMUPOBAHUIO
Tipe/ICTaB/IeHUsI 0 XMMHUUECKOW COCTaB/ISIIOIe HayYHOM KapTUHBI MHpa B JIOTUKE
eé CUCTEMHOU TIPUPOAbBI, LIEHHOCTHOTO OTHOLUEHWSI K HAyYHOMY 3HAaHUI0 U
MeTOJaM MO3HaHWS B Hayke. V3yueHue XWMHM TMPOMCXOJUT C TpPHBJIEUEHUEM
3HaHWU W3 paHee W3yUeHHBIX Yy4eOHBIX TpeAMeTOB: «OKpY’Karoluii MHUD»,
«buonorus. 5-7 knaccbl» U «Pu3mka. 7 Knacc».

[Ipy wu3yyeHUH XUMUU TIPOMCXOAUT (POPMUpPOBAHWE 3HAHUU OCHOB
XUMHUECKON HayKd Kak 00/1acT COBPEMEHHOTO eCTeCTBO3HAHMS, MPaKTHUeCKOH
JlesATeJIbHOCTU 4YesJioBeKa M KakK OJHOTO U3 KOMIIOHEHTOB MUPOBOW KYJ/IbTYPBI.
3ajaua yueOHOro TIpeAiMeTa COCTOMT B (hOPMHPOBAaHUU CHCTEMbI XHMUUECKHUX
3HaHUU — Ba)kKHeUIIMX (PaKTOB, MOHSATHM, 3aKOHOB U TEOPeTUUECKHUX T0/I0’KeHUH,
JNOCTYIHBIX 0000II[eHH MHPOBO33DEHUECKOTO XapakTepa, s3blKa HAayKH, B



NMpuoOIlleHWd K HAayyHbIM MeToJaM TI03HaHUSI TIPU W3yUeHWH BeIecTB WU
XUMUYECKUX peakiui, B ()ODMUPOBAHWU U Pa3BUTUM MO3HABaTeIbHbIX YMEHUN U
UX TpUMeHeHWHM B YyueOHO-TIO3HaBaTeNbHOW U yueOHO-MCC/ie[0BaTeTbCKOM
JesiTe/IbHOCTA, OCBOEHMM TpaBU/ 0Oe30macHOro obpalleHuss C BelecTBaMU B
TOBCEeIHeBHOM >KH3HHU.

[Tpu u3yueHUM XUMUM Ha YPOBHE OCHOBHOTO 00Iiiero oOpa3oBaHUs BaXKHOE
3HaueHHe TIpuoOpe/u Takue 1e/d, Kak:

- (opmupoBaHMe WHTE//IEKTyalbHO Ppa3BUTOM JIMUHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYAHUUECTBY, CaMOCTOSITE/IbHOMY TIPDUHSITUIO peIlleHuH,
criocobHOM aIanTUPOBATHCS K OBICTPO MEHSIFOIIIMMCSI YCIIOBHUSIM KU3HHU;

-  HarpaB/IeHHOCTh 00yyeHWss Ha CHUCTeMaTHuecKoe TMpHoOIeHMe
oOyyJarImxcss K CaMOCTOSITe/TbHOM TI03HaBaTe/bHOM JesiTelTlbHOCTU, HayYHBIM
MeTO/]aM TIO3HaHUs, (HOPMUPYIOIMIUM MOTHMBAIMIO M pa3BUTHE CIIOCOOHOCTEH K
XUMUUY;

- obecrieueHure yCIOBHM, CTTIOCOOCTBYIOIIUX MMPHOOpETEHHIO0 00YyUYarOIIUMUCS
OTbITa pa3HOOOpa3HOl [eATe/lbHOCTH, TO03HAHUSI U CaMOIIO3HAHHS, K/IHOUEBbIX
HaBBIKOB (K/IFOUEBBIX KOMIIETEHI[MI), UMEKIIMX YHUBepcalbHOe 3HaueHue [/isi
pa3/IMUHbIX BUIOB /leATe/TbHOCTH;

- ¢dopmupoBaHue 00meli (GYHKI[MOHAJLHOM U  eCTeCTBeHHO-HAayUHOU
IPaMOTHOCTH, B TOM UHC/JIe YMeHWUW OOBbACHATb W OLIeHWBATb SIBJIEHUS
OKpY’Karoll[ero Mupa, MCMOJb3ys 3HaHUSI WU OMbIT, TOJIyYeHHbIe TPU W3yYeHUU
XUMHH, TIPUMEHSTb WX TIPU peIlleHud TIpo0sieM B TIOBCEJHEBHOM JKU3HU U
TPY/JJOBOM [leATe/TbHOCTY;

- ¢opmupoBaHue y 0O0yuaroluxcsd TyMaHUCTUUECKUX OTHOIIEHUH,
MOHUMAaHWsl 1eHHOCTU XUMHWUYeCKUX 3HaHWW i BbIPAOOTKM 3KOJIOTHYECKH
1[e71lecoo0pa3HoOro ToBeJleHHsT B ObITY U TPYJOBOM [JesiTeTlbHOCTU B I[e/sX
COXpaHeHUsI CBOET0 3/[0POBbS U OKPY>Katolliei MpUPOIHOMN Cpe/ibl;

- pa3BUTHE MOTHBAILMU K OOy4YeHMIO, CITOCOOHOCTel K CaMOKOHTPOJIIO U
CAMOBOCTIMTAaHUIO HAa OCHOBe YCBOeHUs 0O0lljeue/loBeUeCKUX I1[eHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY Tpodu/isi ¥ HarpaB/eHHOCTH JabHeNIIero
oOyueHwUs!.

OOiijee UYHCIO YacoB, OTBEAEHHBIX [JI1 M3yUeHHUS XUMHUH Ha YpPOBHE
OCHOBHOTO 00111ero obpa3oBanusi, coctaBseT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B Hejle/T0), B 9 Kiiacce — 68 uacoB (2 yaca B He/Jje/Ito).



COAEPXXAHUE OBYUEHUA

8 KV/IACC

ITepBoHaua/ibHbIE XUMUYECKHE TOHATHSA

IIpegmer xumuun. Posib X¥MUU B )KU3HU YesioBeKa. XMMHUA B CACTeMe HayK.
Tena u BemjecTtBa. Pu3HMuUeCKWe CBOWCTBA BelleCTB. ArperaTHOe COCTOSIHUE
BelllecTB. [ToHsITHe O MeTOZaX MO3HAaHUS B XUMHUHU. YUCThIe BelljecTBa U CMeCH.
CriocobbI pa3zesieHust CMeCei.

ATOMBI M MOJIEKy/bl. XHUMHUUeCKHe 37eMeHTbl. CHMBOJIBI XUMHUYECKUX
371eMeHTOB. [IpoCThIe U C/I0KHBIe BeljeCcTBa. ATOMHO-MOJIEKYJIIPHOEe yUYeHHe.

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

KomumuectBo BerectBa. Mosib. MosisipHas Macca. B3auMOCBS3b KO/IMUYeCTBa,
MacCbl ¥ 4YMC/Ja CTPYKTYPHbIX eJWHML] BellecTBa. Pacuétel 1o dopMyiam
XUMUUECKUX COeIMHEeHUMN.

Pu3nUecKre U XMMHAUYeCKre SIBJIeHUsl. XMMHUUeCKasi peakusi U eé TIPU3HAaKHU.
3aKOH COXpaHeHUs] MacChl BelecTB. XUMHUUeckue ypaBHeHUs. Kaccudbukaiiys
XUMHUUECKUX peaklui (coeJuHeHMs, pa3/ioyKeHHs], 3aMelljeHus, 0OMeHa).

Xumuueckuii 3KcnepumeHm:

3HaKOMCTBO C XMMUUECKOM TIOCyZoH, TipaBuiaMu paboThl B jlabopaTopuu U
npuémamu obpaiijeHus1 ¢ labopaTopHbIM 000py/I0BaHUEM, U3yUeHUe U OMMCaHHUe
GU3MUeCKUX CBOWCTB 00pa3lloB HeOpraHWYeCKWX BeIecTB, HabrozeHue
¢du3nueckux (TiaB/ieHUe BOCKA, TasiHUMe Jib/la, pacTUpaHuWe caxapa B CTYIIKe,
KUMeHWe U KOHJeHCAlUsi BOJbl) U XUMUUeCKUX (ropeHue CBeuu, MpOKa/JiBaHUe
Me/JJTHOM TIPOBOJIOKH, B3aMO/IENCTBYE Mejla C KUC/IOTOM) siB/ieHHM, HabJtto/jeHre u
OonMCaHWe MPU3HAKOB TPOTEKaHUs XMMHUUECKUX peaklui (pas3/jio)keHWe caxapa,
B3aMMOJIENCTBUE CEPHON KHUCJIOTBI C XJIOPUJIOM Oapusi, pa3/ioyKeHre THAPOKCHIA
Meau (IT) mpu HarpeBaHuH, B3aUMO/IeHCTBUE yKejie3a C pacTBopoM cosu Meau (1),
H3yueHHe CMoCOOOB pa3fie/ieHusi CMecel: C TIOMOII[bI0 MarHuTa, (GUIbTpOBaHUe,
BbI[lIApMBaHUe, AUCTW/ISILYS, XpoMaTorpadusi, mpoBeJieHe OUMCTKU MOBapeHHOM
comy, HabmofeHWe W OMKMCAHWe  Pe3y/ibTaTOB  TPOBEJEHHs  OIIbITa,
WUTKOCTPUPYIOLL[Er0 3aKOH COXPaHeHWs1 MacChl, CO3[aHMe MOJenerd MOJIeKYJl
(LapocTep>KHEeBBIX).

BakHel1Iie npeCTaBUTe/IM HEOPraHMUeCKHUX BellecTB

Bo3gyx — cmech rasos. CoctaB Bo3gyxa. Kucinopog — sieMeHT U mpocToe
BelljecTBO. HaxoxzeHrWe Kucaopoia B mpupofe, (uU3nueckue U XHMUUeCKHUe
cBoiictBa (peakumu ropeHusi). Oxkcugbl. [Ipumenenue kuciopoga. CriocoObI



TOJlyueHus KWCAopoJa B JiabopaTOpuM U TIPOMBIILJIEHHOCTH. KpyroBopoT
KUC/I0poga B mpupoge. O30H — a/yIOTpOIHasi MOAU(PUKALIUS KUCI0PO/a.

TennoBor 3¢(}eKT XMMHUUeCKOW peakLyd, TePMOXMMUYECKHe YypaBHEHWS,
9K30- W SHJIOTePMUYECKHEe peaklUu. TOIUIMBO: yrosb W MeTaH. 3arps3HeHue
BO3/lyXa, yCUIeHUe MapHUKOBOro 3(deKTa, pa3pylieHre 030HOBOTO CJIOS.

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

MosisipHbIii 00BEM ra30B. PacuéThl 110 XUMHUYECKUM YDPaBHEHUSIM.

du3nueckre CBOMCTBA BOAbL. Bojga Kak pactBopuTenb. PacTBOpBI.
HaceblljeHHble ¥ HeHachlllleHHble pacTBOPbl. PacTBOPUMOCTHL BeIeCTB B BOJeE.
MaccoBasi f1o/1s1 BellleCTBa B paCTBOpe. XUMHUUYECKHe CBOMCTBA BO/bl. OCHOBaHMS.
Ponb pacTBOpOB B mpupojie U B JKA3HU ueioBeKa. KpyroBopoT BOJbl B IPUPOJE.
3arpsi3HeHue NpUpOAHbIX BOJ. OXpaHa U OUMCTKa NIPUPOJHBIX BOJ.

Knaccudukaiys HeopraHuueckux coeguHeHui. Okcugbl. Knaccudukaiiys
OKCUJOB:  cosieoOpasytoiiiie  (OCHOBHbIE,  KHUCJIOTHbIe, am{QOTepHbIe) WU
HecosieoOpa3yomye. HomeHknaTypa OKcuoB. Pu3nueckre W XUMUYeECKHe
CBOMCTBA OKCU/O0B. [TonyueHre OKCUzOB.

OcHoBanusi. Knaccudukauyss OCHOBaHMM: WIEIOYM U HepacTBODUMBbIE
ocHOBaHHUsA. HoMmeHKnaTypa ocHoBaHuW. ®PuU3NUeCKWe M XHMMUUeCKHe CBOMCTBA
ocHoOBaHuU. [TomyueHre OCHOBaHUM.

Kucnotel. Knaccudukaiusi kucior. HomeHknatypa Kuciot. @usnueckue U
XMMUUeCKre CBOMCTBa KMC/IOT. Psif aktuBHOCTM MeTa/sioB H. H. BekeTora.
ITonyyeHue KUCIIOT.

Comu. HomeHnknarypa coseid. Pr3nyeckrie U XMMHAUYeCKHe CBOMCTBA COJIeH.
[TonyueHnue cosne.

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

Xumuueckuii 3Kkcnepumenm:

KaueCTBEHHOe OmpejieJieHre COJep)KaHusl KMCIOpPoa B BO3JyXe, TOyueHue,
cobupaHve, paclio3HaBaHHWe U U3y4YeHWe CBOWCTB KUC/I0poJa, HabstogeHue
B3aMMO/IeICTBUSI BeIlleCTB C KMUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUSI U
TIpeKpallieHuss ropeHusi (Mo)kapa), O3HaKOMJIeHHe C o0OpasllaMd OKCHAOB |
OlMCaHWe WX CBOWCTB, TIO/ydeHWe, COOMpaHue, pacrio3HaBaHWe U HW3ydyeHHe
CBOMCTB BOJi0poja (ropeHue), B3auMOZeMcTBUe Boziopoa C okcugom Mmeau (II)
(BO3MOYKHO MCIIOJIb30BaHUe BHleOMaTeprasoB), HabmofeHe 00paslioB BellecTB
KOJIN4eCcTBOM 1 MoJib, HCC/Ie[joBaHHe OCOOEHHOCTel pPaCTBOPEHUsS BeIeCTB C
pPas/iMuHOM pPaCTBOPUMOCTBIO, TIPUTOTOBJIEHWE pacTBOPOB C OMpeJe/éHHOU
MaCCOBOH [I0JIel PaCTBOPEHHOTO BellleCTBa, B3aMMO/IEMCTBUE BOJbI C MeTaslaMy
(HaTpyeM U KaiblueM) (BO3MOXXHO HCIIO/Ib30BaHWEe  BH/eOMaTepHasoB),



uccieoBaHe 00pasilloB  HEOpraHWYecKHWX BeIeCTB Pa3/MyHbIX  KJ/IaCCOB,
Hab/Tto/leHre U3MeHeHUs] OKpaCcKyd MHAWKATOPOB B pacTBOpax KUCJIOT U IIie/iouel,
v3yueHue B3auMmojelcTBUs okcuaa Meau (II) ¢ pacTBopomM cepHOM KHUC/IOTHI,
KUCJIOT C MeTaj/ylaM{, peakLud HeuTpaau3alyu, I0JlydyeHHhe HepacTBOPUMBIX
OCHOBaHHWM, BBITECHEHHE OJHOr0 MeTajjla APYTMM M3 pacTBOpa COJIU, peLIeHUe
9KCIIepUMeHTaNbHbIX 33Jau 10 TeMe «BakHelllle KiaacChl HeopraHWUYeCKUX
COoeIMHEHU».

Ilepuoguyeckuii 3akoH u Ilepuoguueckas cucreMa XHUMHYECKHX
y1emeHToB [JI. . MengeneeBa. CtpoeHue aromMoB. XHMHUUeCKas CBA3b.
OKMC/IUTe/IbHO-BOCCTAaHOBUTE/IbHBIE peaKIiuu

[TepBble TIOMBITKU KJIaCCU(UKALMM XUMHUYECKUX 37emMeHTOB. IloHsTHE O
Ipymnmax CXOJHBbIX 3/eMeHTOB (IIeJIOUHble U ILjeJI0YHO3eMeslbHble MeTasllbl,
rajioreHbl, UHEPTHBIE Ta3bl). DJIeMeHThI, KOTOpbie 00pa3yroT aMboTepHbIe OKCHU/IBI
Y TUJIPOKCUJBI.

[Teproauueckuii 3akoH. [Tepuoanueckast cucTeMa XUMUUECKHX 371eMeHTOB [].
. MenpeneeBa.  KopoTkomepuogHasi W JJIMHHOINIEpUOJHAas  (POPMBI
[Teproguueckor cuctembl xumuuyeckux 3yemeHToB 1. YI. MeHgeneesa. Ilepuoabl
v rpymmbl. OU3Wyeckur CMBbICI TOPSAKOBOIO HOMepa, HOMEPOB Iepuoja |
TPYIIIbI 3/IEMeHTa.

Ctpoenuve atomoB. CocTaB aTOMHBIX g7ep. M30Tormnbl. Dy1eKTpoHbl. CTpoeHue
9/IEKTPOHHBIX ~ 000/I0ueK aToMOB TepBbiX 20 XUMHUUYECKHUX  3JIEMEHTOB
[Teppomgnueckou cuctemsl [. U. MenpgeneeBa. XapakTepUCTUKA XWUMHUUYECKOTO
37IeMeHTa T10 ero 1nosokeHuto B [lepuoanueckoit cucteme [. . MeHieneeBa.

3aKOHOMEPHOCTU W3MEeHeHUs paJuyca arOMOB XUMHYECKUX 3JIeMEeHTOB,
MeTa//TMYeCKUX U HeMeTa/VInueCKUX CBOMCTB M0 IPYIaM U Mepruoiam.

3HaueHue [leprogrueckoro 3akoHa u [leprogrueckor CUCTEMbI XUMHUUYECKUX
3JIEMEHTOB [i/Is1 pa3BUTUSI HayKd W TpakTuku. [1. VI. MeHpeneeB — yuyéHbld U
rpakJaHuH.

Xvumudeckas 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 W HeMeTa/uIOB, B3aWMO/elCTBHe
TMIPOKCH/JA L[MHKA C pacTBOpamMM KWCJIOT W Ie/ioueld, TMpOBeJeHHe OIIbITOB,
W/UTIOCTPUPYIOLIMX ~ TIPUMEPBl  OKUCJ/IUTe/TbHO-BOCCTAHOBUTE/IBHBIX  peakLui
(ropeHue, peakluM pas3o’KeHUsl, COeJUHEHNS).

MescnpeomemHble ces3u



Peanuzanys MexnpeIMeTHBIX CBSI3eld TMPU M3YYeHWW XUMHUU B 8 Kjacce
OCYILIeCTBJISIETCST 4epe3 MCMOJAb30BaHHWE KaK OOIUX eCcTeCcTBeHHO-HayUHBIX
TIOHSATUM, TaK Y TIOHSATUM, SB/ISIOIINXCS CUCTEMHBIMU /i1 OTAeNbHBIX MpeIMeTOB
eCTeCTBeHHO-Hay4YHOr' O LIUKJIA.

OOb1ie ecTeCTBeHHO-HayuHble TIOHATHS: HAy4YHbINA (DaKT, TUIIOTE3a, TEOpHS,
3aKOH, aHa/lu3, CUHTe3, KiaccuduKalus, TMepUoAuYHOCTb, Hab/oeHue,
5KCIIEPUMEHT, MO/|e/TMPOBaHue, U3MepeHue, MO/le/ib, SB/IEHUE.

®du3nKa: MaTepusi, aTOM, D3JIeKTPOH, MPOTOH, HEWTPOH, HWOH, HYKJIW],
M30TOIbl, PAJMOAKTUBHOCTh, MOJIEKYJa, 3JIEKTPUUEeCKUW 3apsif], BeleCTBO, TeJio,
00BEM, arperaTHoe COCTOSIHHE Bell[eCTBa, ra3, (pu3nueckve BeMUMHbBI, eIUHHULIbI
V3MepeHusi, KOCMOC, TIJlaHeThbl, 3B€é3/bl, CoJHLIe.

buonorus: porocunres, ApixaHue, brocdepa.

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

9 KJIACC

BeiecTBo U XMMHUUeCKas peakius

[Teproanueckuit 3aKoH. [lepuoanueckas cucTeMa XMMUUECKHX 371eMEHTOB /1.
N. MenpeneeBa. CtpoeHne aToMOB. 3aKOHOMEDHOCTHM B HW3MEHEHHWU CBOUCTB
XAMMWYECKUX 3/IEMEHTOB TMePBbIX TPEX TIepUOJIOB, Ka/us, KaJbLUs U UX
COeIMHEHVWHA B COOTBETCTBUM C TIOJIO)KeHWeM »3jeMeHTOB B [lepuoguueckoi
CUCTeMe U CTPOeHUeM UX aTOMOB.

CrpoeHure BelleCcTBa: BHUJbl XWUMHYECKOW CBS3W. THUIbI KPUCTa/UTMYECKHUX
PeméToK, 3aBUCMMOCTb CBOMCTB BellleCTBa OT TUIAa KPUCTA//TAYECKOU PelléTKU U
BU/Ia XUMUUECKOMN CBSI3U.

Krnaccudukaiys ¥ HOMeHK/IaTypa HeopraHW4ecKux BelecTB. XHUMUUecKue
CBOMCTBA BeILeCTB, OTHOCALIMXCA K PAa3/MYHbIM KjacCcaM HeOpraHh4eCKux
CcoeIMHEHWH, TeHeThYeCKasi CBSI3b HeOPraHUYeCKUX BeIlecTB.

Knaccudukaiysg XuMru4yecKUx peakijui 10 pa3/IMuHbIM Mpr3HaKam (TI0 YUCTy
M COCTaBy YUaCTBYIOL[MX B peaKLUU BeIecTB, MO TeryioBoMy 3(deKkrty, To
M3MEHEeHUI0 CTeleHel OKUC/IeHUs] XMMUUeCKUX 3/IeMeHTOB, 10 00paTUMOCTH, 10
y4acTUIO KaTanu3aTtopa). JK30- U 3HA0TepMUUeCKre peakijuy, TePMOXUMHUUYEeCKUe
ypaBHEHUs.

[ToHsATHE O CKOPOCTHM XUMHUYeCKOW peakijuu. I[ToHsaTve 00 oOpaTUMbIX H
HeoOpaTUMbIX XUMHUYEeCKUX peakiusix. [IoHsITHe O TOMOTeHHBIX U TeTepOreHHbIX
peakuusax. [lonarue o katanuse. [IoHATHE O XMMHUUECKOM paBHOBeCHMU. DakTOPHI,
B/IMSAIOI[ME HAa CKOPOCTb XWUMMWYECKOW peakud W TMOJI0KeHUe XUMHUUeCKOro
paBHOBeCHUS.

OKHCUTeTbHO-BOCCTAHOBUTE/IbHbIE  PeakI[iM,  3/IeKTPOHHBIM  OasaHC
OKHCJIUTe/IbHO-BOCCTAHOBUTETbHOMU peakLuu. Cocrag/ieHne ypaBHEHUU



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

Teopus 3/1€KTPO/IUTAYECKON AUCCOLMALIMM. DeKTPOIUThI U He3JIeKTPOJIUTHI.
KatuoHbl, aHWOHBI. MeXxaHW3M [UCCOLMAllMM BelleCTB C pa3/MUYHbIMUA BUIaMU
xuMHUecKol cBsizu. CrerneHb Auccorariiv. CUbHbIE U C/1abble 31eKTPOJINTHI.

Peakiiiy noHHOTO 0OMeHa. Y C/I0BHsI MPOTeKaHUs Peaki|ii MIOHHOTO 0OMeHa,
TOJIHbIE M COKpaIl[éHHble HOHHbIe ypaBHeHUs1 peakiuil. CBOMCTBa KMCJIOT,
OCHOBaHWM U Cojiel B CBeTe TMpeACTaB/leHUH 00 3MeKTPOIUTUYECKOU
aucconuanuu. KauecTBeHHbIe peakiiuv Ha UOHBI. [ToHsATHE O TUPO/IM3e COMei.

Xumuueckuil 3KcnepumeHm:

O3HAaKOMJ/IEHHE C MOZe/ISIMU KPUCTA/I/TMUECKUX PeIIéTOK HeopraHUuueCKuX
Bell[eCTB — MeTa/I/IoB U HeMeTa/yloB (rpaduTa U ajsMasa), C/IOKHBIX BellleCTB
(x/iopyla HaTpUsi), UCC/Ie[JOBaHKEe 3aBUCMMOCTM CKOPOCTH XMMMYECKOMW peakluu
OT BO3[EWCTBUS Ppa3/UUHbIX (HAaKTOPOB, UCC/IeJOBaHUE 3JIEKTPOMPOBOJHOCTH
pPacTBOPOB BeIll[eCTB, TIpollecca /[AWCCOI[MAI[MK KHMCJIOT, Iiejioueii U Comeu
(BO3MOXXHO  UCIO/b30BaHWE BHJEO0 MaTepuasioB), TIPOBe/leHWe  OIIbITOB,
WUTIOCTPUPYIOIINX ~ TIPU3HAKK ~ TIPOTeKaHWs  peaki[iii HOHHOTO  oOMeHa
(obpa3oBaHve ocajka, BblJesieHHe Ta3a, oOpa3oBaHWe BObl), OIBITOB,
W/UTIOCTPUPYIOIIMX ~ TIPUMEpPbl  OKUC/IMTeTbHO-BOCCTAHOBUTELHBIX  peakIuit
(ropeHue, peakllMUd pa3/iO>KeHUs], COeJJMHEHUs1), pacrio3HaBaHUe HeopraHUuueCcKuX
Bell[eCTB C TIOMOIIbI0 KaueCTBEHHBbIX peaklMii Ha WOHbI, pelleHue
9KCIepUMeHTaIbHbIX 3aJay.

HeMeTan/ibl U UX COeAHHEHUSA

OOijasi  xapakTepucThka TajoreHoB. OcCOOEHHOCTH CTPOEHHWsS aTOMOB,
XapakTepHble cTereHu okuciaeHus. CTpoeHWe U (PU3nMUecKre CBOMCTBA IMPOCThIX
Bell[eCTB — TrajoreHoB. XWUMHYeCKHMe CBOWCTBAa Ha [puUMepe  XJjopa
(B3auMoOjelicTBe C MeTa/l/laMd, HeMeTa/lJlaMH, IiiejiouaMu). XJIOPOBO/IOPO/,.
ConsiHasi KMC/0Ta, XMMUYeCKrWe CBOMCTBa, MoJiyuyeHUe, TipuMmeHeHue. [lelicTBue
XJiopa U XJIOPOBO/IOPO/la Ha OpraHU3M uYejioBeKa. BakHellve X/OpUJbI U UX
HaxoKJeHue B IPUPOJE.

OOb1jasi xapakTepucTuka 31eMeHTOB VIA-rpymnmbl. Oco0eHHOCTH CTpPOeHHs
aTOMOB, XapaKTepHble CTereHW okucieHus. CTpoeHue U (u3UUecKue CBOMCTBA
TIPOCTBIX BeleCTB — KUCI0PO/ia U Cepbl. AJIJIOTPOITHbIE MOAU(PUKALIUKA KUCIO0POAA
U cepbl. XuMuyeckrde CBoucTBa cepbl. CepoBOJOpOA, CTpoeHue, (pusnyeckre U
XUMHUecKre cBoiicTBa. OKCH/IbI cepbl Kak IMpeJCTaBUTeNM KHUCIOTHBIX OKCHU/IOB.
CepHasg KHC/IOTa, GHU3NUECKHe W XUMHUeCKde CBoWcTBa (oOmmme Kak
Tpe/iCTaBUTessI  Kjaacca KUCJIOT U crielduyeckue). XuUMUUYeCKWe peakiiu,
Jie)Kalljie B OCHOBe TIPOMBIILJIEHHOTO criocoba TMoJiyuyeHHsi CepHOWM KHUCJIOTHI.
[TpumeHeHre cepHOM KUCIOThL. COJ/IM CEpHOM KUC/IOThI, KaueCTBeHHasi peakiiys Ha



cysibdar-uoH. Haxok/ileHrve cepbl U eé coelWHEHWW B MpHpojie. XUMHUUECKOoe
3arpsi3HeHWe OKpY’Karolllel cpefibl COeJJMHEHUsIMU cepbl (KUC/IOTHBIE [O0XKIH,
3arpsi3HeHue BO3/lyXa U BO/I0EMOB), ClIOCOOBI ero rpeioTBpaLLeHusl.

OO61ast xapakTepucTHKa 3/ieMeHTOB VA-rpynmnbl. OcoOeHHOCTH CTpOeHUs
aTOMOB, XapaKTepHble CTelleHU OKUC/IeHHs. A30T, pacripocTpaHeHre B MpUpoJe,
bur3nUeckue U XMMUUeCcKre CBOMCTBa. KpyroBopoT a3oTa B ripupojie. AMMUaK, ero
du3nueckre U XUMUUeCKHe CBOMCTBA, MoyueHre U npuMeHeHue. Co/ii aMMOHUS,
uX (u3nyeckue U XMMHUYeCcKue CBOWCTBa, puMeHeHre. KauecTBeHHasi peakiiys Ha
VMOHbI aMMOHMs. A30THasi KMCJIOTa, eé mojiyueHue, (u3nueckue U XUMUUeCKUue
cBoiicTBa (0OIuMe Kak TIpeACTaBUTEeNs Kjacca KHC/IOT U Crieluduueckue).
Vcrnosnb30BaHWe HUTPATOB W COJed aMMOHHSI B KaueCcTBe MHUHepPabHbIX
ynobpenuii. XuMuueckoe 3arpsi3HeHre OKDPY>Karolljel cpefibl COeZIMHeHUsIMU a30Ta
(KUCNOTHBIE [0XAW, 3arpsi3HeHWe BO3/Ayxa, TOYBbI U BOZA0EMOB). dDocdop,
a/uIoTponHble Mojudukaimu ¢ocdopa, (pusnueckre U XHMHUUeCKHe CBOMCTBaA.
Oxkcup dpocdopa (V) u dhochopHasi KucaoTa, (pusnueckre U XuMHAUYeCKue CBOMCTBa,
nosyuyeHue. Vcrosb3oBaHue hocdaToB B KaueCTBe MUHEPAIbHBIX y100peHu .

OOb1ijasi xapakTepucTHKa 371eMeHTOB [VA-rpymmbl. Ocob6eHHOCTH CTPOeHHs
aTOMOB,  XapaKTepHble  CTeleHW  OKUCIAeHWsl.  YTJepofi,  ajIOTPOITHbIE
Mov(dUKalUM, PpacrpocTpaHeHWe B TpUpoje, (u3Mueckue U XHUMHYECKHUe
cBoricTBa. Afcopbuusi. Kpyrosopor yriepoja B nipupogie. OKCU/bl yraepoja, Uux
¢du3nueckue ¥ XUMUYECKWe CBOMCTBa, /[E€MCTBHME Ha >KUBble OpraHU3MBbI,
rojiyueHre U TIpUMeHeHHe. DKOJIorhuueckre mpobsieMbl, CBsi3aHHbIE C OKCHOM
yriaepoga (IV), rumorte3a 1/100a/IbHOTO TIOTeT/IeHUs] K/IMMara, ITTapHUKOBBIN
5 deKT. YrosbHas KUCI0Ta U €€ COMU, UX (PU3nyeckrue U XMMUUeCcKUe CBOMCTBA,
rojiyueHWe W TpuMeHeHWe. KauecTBeHHasi peakiuss Ha KapOOHaT-MOHBI.
Vcrnonib30BaHre KapOOHATOB B OBITY, MeAWIIMHE, MPOMBIIIEHHOCTA U CelbCKOM
XO35IUCTBe.

[TepBoHaua/ibHBIE MTOHATHSL 00 OpraHUUeCKUX BelleCTBax KakK O COeMHEHUsX
yrjepoja (MeTaH, 3TaH, STU/IeH, alleTU/IeH, 3TaHOJI, TJIMLEePUH, YKCYCHas KUC/I0Ta).
[IprposHble MCTOUHUKW YIJIEBOAOPOAOB (Yronb, TIPUPO/JHbIA ra3, HedTh),
MPOAYKTbl WX TlepepaboTku (6eH3WH), uX pojib B OBITY W TPOMBIILJIEHHOCTH.
[MoHsATHE 0 OMOJIOTMUeCKH BaXKHBIX Bell[eCTBaX: )KUpax, Oesikax, yrieBojax — U ux
poJM B JKWA3HM uUejioBeKa. MarepuanbHOe €OUHCTBO OpraHUuYeCKUuX |
HeopraHWYeCcKHX COeJJMHeHHUH.

KpemHuii, ero ¢usnueckue ¥ XHMHUUECKHE CBOMCTBa, IIOJly4YeHUE W
npuMeHeHue. CoefvHeHUs KpeMHUss B ripupojie. OOiue TmipefcTaBieHus 00
okcuge kpemHusi (IV) u kpemHueBor kucyiote. CHUMKaThI, UX UCIOJIb30BaHUE B
ObITY, B TPOMBIILIEHHOCTH. BakHellllle CTpOUTe/IbHbIE MaTepuasbl: KepaMHKa,



CTEeK/I0, 1ieMeHT, 6eToH, >keye300eToH. IIpo6ieMbl 6€30IacCHOTO MCITOIb30BaHUS
CTPOUTEbHBIX MaTePUA/IOB B NTOBCEJHEBHOM XKU3HHU.

XumuuecKuil 3KcnepumeHm:

n3ydeHre 0Opa3lioB HEOPraHUYeCKUX BEIeCTB, CBOWCTB COJITHON KHCJIOTHI,
TIpOBe/ieHre KaueCTBEeHHBIX peakluid Ha X/JIOPU/-MOHbI U HaO/MIo/ieHre TIPU3HAKOB
VX TPOTEKaHWs, OMbIThbl, OTpakarollue (uU3nyeckie W XUMHUYECKHe CBOWCTBA
rajJioTeHOB M WX COoeJuHeHHN (BO3MOJKHO UCII0/Ib30BaHHE BHU/leOMaTepUasioB),
O3HakomyieHHe C oOpa3laMu XJIOpUIOB (TajJioTeHU/IOB), O3HAKOMJIEHHWEe C
obpa3ijaMu  ceppl W €€  coequHEHUSMH (BO3MOXKHO  MCIIO/Ib30BaHUE
BH/leoOMaTepuasoB), HabmoeHre Tipoijecca oOyrMBaHUsS caxapa Toj| JelCTBUeM
KOHLIEHTPDUPDOBAaHHOM CEePHOM  KHUC/IOThbl, U3y4YeHHWe XHUMUUEeCKHX CBOWCTB
pa30aB/IeHHOM CepHOU KHMCJIOThI, TIPOBeZIeHe KaueCTBeHHOU peakiiy Ha CyJ/ib(ar-
WOH U HabsroZieHWe TIpU3HakKa eé IMpOTeKaHWs, O3HaKOMJIeHHe C (PU3NYeCKUMHU
CBOMCTBaMHU a3oTa, ¢ocdhopa M HX coeAuHeHUN (BO3MOXXHO MCI0/Ib30BaHUE
BUJleOMaTepUaioB), obpa3ijaMu a30THBIX U (ochOpHBIX yA00peHui, MomyyeHue,
cobupaHye, paclio3HaBaHWe W U3ydyeHWe CBOWCTB aMMHakKa, TpOBeZieHHe
KaueCTBEeHHbIX peakl[uii Ha MOH aMMOHHUs U ¢docdaT-uoH U u3ydyeHUe NMpU3HAKOB
WX TPOTeKaHWsl, B3aMMO/IeMCTBUE KOHLIEHTPUPOBAHHOW a30THOM KHCJIOThI C Me/IbIO
(BO3MO>KHO WCII0/Tb30BaHue BU/leOMaTepUasoB), H3yueHue Mozenen
KPUCTa/UIMUeCKUX PpeLIfTOK anmasa, rpagura, (QyJiepeHa, O3HaKOMJIEHUE C
TIPOL[eCCOM  aficopOL[MK  paCTBOPEHHBIX BEIIeCTB aKTUBUPOBAHHBIM VIJIEM W
yCTPOMCTBOM TPOTHBOra3sa, MojaydyeHue, coOMpaHue, pacrio3HaBaHUe W W3yueHHe
CBOMCTB YT/IEKHC/IOTO Ta3a, MpoBe/leHre KaueCTBeHHBbIX peakiiii Ha KapOoHaT u
CUIUKAT-UOHbl M U3yueHUe TIPU3HAKOB WX TIPOTeKaHUsl, O3HaKOMJeHue C
MPOJIyKLIMeld CUJIMKATHOW TIPOMBIIIJIEHHOCTH, pellleHrue SKCIepUMeHTalbHbIX
3a/1au Mo TeMe «BakHel1e HeMeTal/ibl U UX COeIMHEHUSI».

MeTa/l/Ibl U MIX COeUHEHHS

OO011jasi XapaKTepUCTUKAa XUMUUECKHX 37IeMEHTOB — METa/IJIOB Ha OCHOBaHUM
UX ToNoKeHUsi B Ilepyuoaudeckor cuctemMe XUMHUUeCKUX 3nemeHTtoB [I. W.
MengeneeBa U cTpoeHusi aToMoB. CTpoeHre MeTa//ioB. MeTainyeckast CBA3b U
MeTa/ulnueckKasi  KpUCTa/uldueckass  peréTka.  OJIKTPOXUMHYECKUH  psifi
HaTpsDKeHUH MeTasiioB. @U3nUeckre U XMMHUeCKWe CBOMCTBa MeTas/uioB. OOiiue
criocobbl TIo/TydeHUss MeTa/iioB. [IoHATHE O KOPPO3WM MeTajlyIOB, OCHOBHBIE
crocobbl 3ammThl UX OT Koppo3uu. CruiaBbl (CTaib, Yyr'yH, AIOPaJOMHHUMH,
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 XUMUUeCKHe CBOMCTBA (Ha rpuMepe HaTpusi M Kanus). OKcuzbl U



TUAPOKCUBI HAaTpusi M Kanusd. [IpumeHeHWe 1Ie/IOYHBIX MeTa/VIOB U HUX
CcoeIMHEeHUH.

[[lesioyHO3eMe/ibHBIE MeTa//Ibl MarHUM W Ka/lbLUK: T0JIO)KeHHWe B
[Tepuoauueckor cucteMe xumuueckux snemeHToB 1. . MeHgeneeBa, cTpoeHUe
VX aTOMOB, HaxOX/IeHWe B Tipupoe. Prusnueckre 1 XUMUYeCKre CBOMCTBA MarHus
U Kajablus. BakHelillive coeivHeHUs] KanbLusi (OKCUZA, TUAPOKCUJ, COJIK).
JKécTKoCTb BOJIbI U CIOCOOBI €€ yCTpaHeHUs.

AsroMyHUN: TI0/i0KeHWe B [Tepuoanyeckor cucTeMe XUMUYECKUX 3/IeMEHTOB
. W. MenpeneeBa, CTpoeHWe aToOMa, HaXOXJeHue B rpupoze. dusnyeckue u
XUMUYeCKre CBOMCTBA altOMUHUS. AMQOTepHbIe CBOKWCTBA OKCHA Y TUAPOKCH/A
AJTFOMUHUSL.

Kene3o: nonoxxenre B Ilepuoguueckon crucreMe XUMUYeCKUX 37emMeHTOB [1.
N. MenzeneeBa, cTpoeHue artoma, HaxoxjeHue B Iipupoge. dusnyeckue U
XHMMUUeCcKre CBOMCTBa »kese3a. OKCH/bI, THAPOKCH/IBI U couuv Kese3a (1) v xkene3a
(IIT), ux cocraB, CBOMCTBA U MOTyUYeHHE.

Xumuueckuii 3Kkcnepumenm:

O3HaKOMJIeHHe C o0pa3llaMd MeTa/VIOB W CIVIaBOB, WX (U3NUYECKUMHU
CBOMCTBaMH, M3y4YeHHWe  pe3y/JbTaTOB KOPPO3MHM  MeTa/UyIOB  (BO3MOXXKHO
WCII0/Ib30BaHWe BUleOMaTepUasioB), OCOOEHHOCTeM B3auMMO/IeCTBUS OKCHa
KaJbLid W HaTpUs C BOJOW (BO3MOXXHO WCIIO/Ib30BaHHE BH/leOMaTEPUAsOB),
WCC/IeJOBaHe CBOUCTB >XECTKOW BO/Ibl, MpOLiecCa FOPEeHUs >Keje3a B KUCIOPOJe
(BO3MOXXHO  HMCIIO/Ib30BaHWE  BHU/leOMaTepuasioB), TIPU3HAKOB MPOTEKaHUS
KaueCTBEeHHbIX peakl[Mid Ha WOHbI: MarHusl, Kasblys, aTlOMUHUS, I[MHKA, KeJje3a
(I1) u »xenesza (III), meau (II), Hab/OgeHWe U OIMMCAaHHE TTPOLIECCOB OKpAITMBaHMUS
IJlaMeHU WOHaMU HaTpus, Kaiusgd W Kaablusi (BO3MOXXHO WCII0/Ib30BaHUE
BU/leOMaTePUAJIOB), UCC/ie[JoBaHe aM(OTepPHBIX CBOMCTB IMAPOKCH/IA aTFOMUHUS
Y TUJPOKCH/Aa LIMHKA, pellieHre SKCIepUMeHTa/IbHBIX 3a/iau 1Mo TemMe «BakHeuime
MeTaJUlbl U UX COeJUHEeHUS».

XuMuUA U OKpPYy)Kawlias cpeja

BemectBa ¥ maTepuanel B IOBCeJHEBHOM >XM3HU uvesnoBeka. besoracHoe
WCII0/Ib30BaHKe BeIeCTB U XMMHUEeCKUX peaklvii B ObITy. [lepBast ToMollb TIpU
XMMMWYECKUX 0XKOrax U OTpaB/IeHUsX.

XyWMHUYeCcKoe 3arpsisHeHHe OKpYyKarollew cpenbl (TipefesibHasi AOMYCTUMAst
KOHLIeHTpalusl BelllecTB, Aajiee — [1/1K). Poib X¥MUM B pellleHUH 3KOJI0TAUYeCKUX
npobsiem.

XumuuecKuii 3KcnepumeHm:

n3ydeHre 006pas3ijoB MaTeprasnoB (CTEK/O, CTUIaBbl METa/I/IOB, TMOJMMePHbIe
MarepHraJibl).

Mesicnpeomemmble cesizu



Peanu3auisi MeXXIripeAMeTHBIX CBsi3eid TIpU W3yueHWHW XWMHUM B 9 Kiacce
OCYILIeCTB/ISIETCS 4epe3 UCIOAb30BaHMEe KakK OOI[UX ecTeCTBeHHO-Hay4YHbIX
TIOHATHUH, TaK W TIOHSATHUM, SBSIONIAXCS CUCTEMHBIMM [I/I1 OT/Ie/IbHBIX TIPeZMEeTOB
eCTeCTBEeHHO-Hay4YHOTI'0 1JUK/Ia.

OOb1ie ecTeCTBeHHO-HayuHbIe TOHSTHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
TeOpusi, aHaau3, CUHTe3, KaacCU(UKalUs, T[epUoJUIHOCTh, HaboaeHue,
9KCIIEPUMEHT, MO/Ie/IMpOBaHKe, H3MepeHHe, MOJie/lb, SIBJieHWe, TapHUKOBBIM
3¢ (}eKT, TeXHO/IOTUs, MaTepHaJIbI.

dusrka: MaTepusi, aTOM, D3/€KTPOH, TIPOTOH, HEWTPOH, WOH, HYK/IUJ,
M30TOMNbl, pPaJMOAKTUBHOCTb, MOJIEKYyJa, 3/eKTPUUYECKWUM 3apsifi, MPOBOJHUKH,
MOJIyTIPOBO/THUKY,  AUSJIEKTPUKH, (POTO3/IeMEHT, BelleCTBO, Teno, O0O0BEM,
arperaTHoe COCTOsIHWE BelleCTBa, ra3, paCTBOP, paCTBOPUMOCTb, KpUCTa/L/IMUeCKast
pelléTKa, CrijiaBbl, (U3MUecKre BeUYUHbI, eJMHULIbI U3MepeHUsi, KOCMUYecKoe
TIPOCTPaHCTBO, MJIaHeThl, 3B&3/bl, CosHLIe.

buonorus: dortocuHTe3, AbixaHue, Ouocdepa, 3KOCHUCTEMa, MHUHepasbHbIE
y100peHusi, MUKPO3JIEMEHThI, MaKPO3/IeMEHThI, ITMTaTe/IbHbIe BelljeCTBa.

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



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUMA IIPOI'PAMMBI 110
XUMHNN HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUSA

JIMHHOCTHBIE PE3YJIBTATBI

JINUHOCTHBIE pe3y/bTaTbl OCBOEHHWS ITIPOrPaMMbl OCHOBHOTO  00IIero
oOpa3oBaHMs JOCTUTAIOTCSI B Xofie oOyueHHsT XMMHUU B €QWHCTBE yueOHOU H
BOCTIMTAaTeTbHOMW /IeATeTbHOCTH B COOTBETCTBUM C TPAAULIMOHHBIMUA POCCUMUCKUMHU
COLIMOKY/IbTYPHBIMA W TYXOBHO-HPAaBCTBEHHBIMU I1I€HHOCTSIMUA, IIPUHATHIMH B
oOIrjecTBe TpaBWIaMd W HOPMaMHU TIOBeJieHHSI U CIIOCOOCTBYIOT TIpolieccam
CaMOITIO3HAHUS, CAMOPA3BUTHS M COIMA/IM3alUN 00yYaroIXCsl.

JIMUHOCTHBIE  pe3y/lbTaThl  OTPa)KAlOT  TOTOBHOCTb  OOYyUarOI[UXCS
PYKOBO/ICTBOBAaTbCSI CUCTEMOM TIO3UTHUBHBLIX I[€HHOCTHBIX OpHEHTAl[ud |
pacivpeHye OrbITa JAesiTeTbHOCTA Ha eé OCHOBe, B TOM YMCJ/Ie B YaCTH:

1) naTpHOTHUYECKOTr0 BOCIIUTAHHUSA:

1[eHHOCTHOTO OTHOIIIEHUsI K OTeUeCTBeHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HayuyHOMY HaC/le[ui0, TIOHUMAaHMs 3HAUeHHSI XUMHUECKOWM HAyKH B JKU3HH
COBpeMeHHOro 00I1[ecTBa, CITOCOOHOCTH BIaJleTh JOCTOBEpHOM WHGbOpMalei o
TIePeJIOBBIX JOCTIKEHUSIX W OTKPBITHSIX MHPOBOH W OTeUeCTBEHHON XUMUH,
3aMHTEPEeCOBAHHOCTH B HayUHBIX 3HAHUSX 00 yCTPOMCTBe MUpa U OOII[eCTBa;

2) rpaKJaHCKOT0 BOCITUTAHMSA:

TIpe/ICTaB/IeHUsT O COLMAJbHBIX HOPMaxX M TIPaBH/IaX MEXKIUUHOCTHBIX
OTHOIIIEHU! B KOJIJIEKTHBE, KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH B OOII[eCTBEHHO
Mojie3HoW,  yueOHOMCC/IeOBaTe/IbCKOM,  TBOPUECKOM W JOPYTUX  BUJaX
JesTeTIbHOCTH, TOTOBHOCTHM K pa3HOOOpa3HOM COBMECTHOH JesaTeNbHOCTU IIPH
BLITIOJIHEHUM yueOHBIX, TI03HaBaTebHBIX 3a/lay, BBIMOJHEHUA XUMHUUYECKHUX
9KCTIEPUMEHTOB, CO3/JaHUH yueOHBIX TIPOEKTOB, CTPEMJIEHUS K B3aMMOITOHUMAaHHIO
W B3aUMOIIOMOII[MA B TIpoljecce 3TOW yueOHOW JesiTeIbHOCTH, TOTOBHOCTH
OLIEHMBAThb CBOE TIOBeJEHHWE U TIOCTYIIKM CBOMX TOBApHIEH C TIO3ULUU
HPABCTBEHHBIX U MPAaBOBLIX HOPM C YUETOM OCO3HAHUS TTOC/Ie/ICTBUM TTOCTYTIKOB,;

3) IleHHOCTH HAyYHOT'0 MO3HAHUS:

MHDPOBO33peHUYeCKHe TIPe/ICTaB/IeHNs] O BeIjeCTBe U XUMHUECKOW peaklvy,
COOTBETCTBYIOIIIE COBPEMEHHOMY VPOBHIO Ppa3BUTHSI HAaYKHM U COCTaBJISIOIIVE
OCHOBY /11 TIOHMMaHHsI CYI[HOCTH HayYHOW KapTHHBI MHpa, Tpe/CTaB/ieHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHs TIPUPOJBI, B3aUMOCBSI3AX UejiOBeKa C
TIPUPOTHOM Cpefiol, O PO XMMHH B ITO3HAHWU 3TUX 3aKOHOMEPHOCTeH;

103HaBaTe/IbHbIe MOTHBLI, HallpaBIeHHbIE Ha TTOTyYeHHe HOBBIX 3HAaHUM TI0
XUMUHU, HeoOxoaumble i 0ObsICHEHHS HaO/IOfaeMbIX TIPOL[ECCOB U SIBJIEHUH,
M03HaBaTe/IbHOM, WH(MOPMAI[MOHHONM W UMTATeIhCKOM KYy/IbTYpbl, B TOM UHCJIE
HaBLIKOB CaMOCTOSITE/IbHOM paboThl C yueOHBIMH TeKCTaMH, CIIPABOUHOM



JIUTEpaTypol, [OCTYNHbIMA TEXHUUECKUMMU CpeACTBaMU HH(POPMALIMOHHBIX
TeXHOJIOTHU;

MHTepeC K OOyueHUI0 M T[I03HaHWIO, JiH0O03HATENbHOCTh, TOTOBHOCTb U
CocoOHOCTHL K camooOpa3oBaHHIO, TPOEKTHOM U HCC/Ie[0BaTe/IbCKOU
JesiTe/IbHOCTA, K OCO3HAHHOMY BBIOODY HallpaB/IeHHOCTW W YPOBHS O0yueHHs B
Jla/IbHeUIlIeM;

4) ¢popMupoBaHus Ky/IbTYPHhI 30POBbS:

OCO3HaHWe I1IeHHOCTU J»KW3HMU, OTBETCTBEHHOI'O OTHOIIIEHHS K CBOEMY
3/JOpPOBBIO, YCTAHOBKM Ha 3/0POBbIM 00pa3 ’KW3HH, OCO3HaHHWE IOC/Te/CTBUN U
HeTpusTHe BpeAHbIX NpUBbIYeK (YroTpebsieHus aJKOro/isi, HAPKOTUKOB, KypeHHs),
HeobXoAUMOCTH COOMIOJieHNsT TpaBWI  0e30macHOCTU TIpU  oOpalljeHuu  C
XUMHUUECKUMU BeIl[eCTBaMH B OBITY M pealbHOM »KU3HU;

5) TPyAOBOro BOCIUTAHMS:

MHTEepeC K MPaKTUUeCKOMY U3yueHHI0 Tpodeccuil U TpyJa pa3IMYHOro poza,
yBaXKeHHe K TPYy/y W pe3y/bTaTaM TPY/O0BOH JesiTelbHOCTH, B TOM UMC/Ie Ha
OCHOBEe TIPUMEHEHHs TIpeJIMEeTHBIX 3HAaHWK I10 XWMHH, OCO3HAHHBLIM BBIOOD
WHAVBU/IyaTbHOM TPaeKTOPHH TPOJo/DKeHUs] 00pa30BaHUs C YUETOM JIMUHOCTHBIX
WHTEPEeCOB 1 CIIOCOOHOCTH K XMMHH, 00IIIeCTBeHHBIX MHTEPeCOB M MOTpeOHOCTeH,
yCrelHol npodeccroHaibHON /1eITe/IbHOCTH U Pa3BUTHS HEOOXOIUMbIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCS B MPO(eCCUOHATBLHOM CPeJIe;

6) 3K0/10ru4ecKoro BOCIIUTAHUSA:

9KO0JIOTUYEeCKH 1iejiecooOpa3Hoe OTHOIlIeHHWe K TIpUpojie KakK HCTOUHUKY
»KU3HU Ha 3emsie, OCHOBe eé CyIl[eCTBOBaHUs], TOHUMaHUe 1L[eHHOCTH 3[IJ0POBOT0 U
6e3omacHoro obpa3a J»KU3HM, OTBETCTBEHHOE OTHOILIEHHWe K COOCTBEHHOMY
bu3MUeCcKOMy U TICUXWYeCKOMY 3/I0pPOBBbIO, OCO3HaHHWe IIeHHOCTH COO/IOZeHuUs
nipaBu/1 6e3011acHOTO TOBe/jeHusI TIpY paboTe C BellleCTBaMU, a TAKXKe B CUTYaLIUsX,
YTPOXKAIOIIUX 3/J0POBBIO U >KU3HU JIHO/iel;

CIIOCOOHOCTH TIPUMEHSTh 3HAHWS, T0/lydyaeMble TPU U3YUEHUH XUMUH, ]IS
pelleHus 3a/lau, CBSI3aHHBIX C OKpY»Karolljeld TIpUPOAHOM Cpeiou, [/1s1 TIOBbILLIeHUS
YPOBHSI ~ 9KOJIOTUYECKOW KYJ/IbTypbl, OCO3HaHHs T/100aJbHOTO  XapakTepa
9KOJIOTMUECKUX TIpo0ieM U TyTeM HX pellleHus] MOCPeJiCTBOM MeTO/IOB XMMUH,
9KO0JIOTMUECKOT0 MBIIILJIeHUs], YMeHUs pyKOBO/ICTBOBAThCSI UM B TIO3HABATe/IbHOM,
KOMMYHUKAaTUBHOM Y COLIMA/TbHOM TIPaKTUKe.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe MetarpeMeTHbIX pe3y/JbTaTOB BbIJEMSIOT 3HAUMMbIe IS
dbopMUpOBaHHs MHPOBO33peHHsI OOlljeHayuHble TIOHATUS (3aKOH, Teopwus,
TIDUHLIUI, TUIOTe3a, (hakT, CUCTeMa, TIpoliecc, SKCIIepUMeHT U Apyroe.), KOTophbie
WCTIO/Tb3YIOTCS B €CTeCTBEeHHO-HAayUYHbIX yUeOHBbIX TpeAMeTax W I03BOJSIIOT Ha
OCHOBe 3HaHWM U3 3THUX MpeAMeTOB (GOPMHPOBATH Tpe/CTaB/IeHUe O LieJI0OCTHOU



HayYyHOUW KapTWHe MHpa, ¥ YHUBepCa/lbHble yueOHble JelCTBUS (TT03HaBaTebHbIE,
KOMMYHUKAaTUBHbIE, DPEry/sTUBHbIE), KOTOpble 00ecrieunBaiOT (OpPMHUPOBaHUE
TOTOBHOCTH K CaMOCTOSITE/IbHOMY TUTAHUPOBAHHIO M OCYIIIEeCTBIEHUIO yueOHOM
NesiTeNTbHOCTH.

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE yUeOHbIe JeiiCTBHs

Ba3oBble jloruyecKue AeiiCTBHs:

yMEeHUSI HWCII0Mbh30BaTh MPUEMBI JIOTUYECKOTO MBbIIIIEHUsS] TIPU OCBOEHUU
3HaHUM: PAacKpbIBaTh CMBIC/I XUMUUYECKUX TIOHATHN (BbIJE/NSTh UX XapaKTepHbIe
TIPU3HAKY, yCTaHAB/IWBaTh B3aUMOCBSI3b C ADYTMMH TOHSITHUSIMH), WCIIOH30BaTh
TIOHSITUS /1J1s 0ObSICHEHHs OT/e/IbHBIX (PAaKTOB U sIBJIeHWH, BLIOMpATh OCHOBAHUS U
KpUTEPUM [I/Is1 KIacCU(PUKAIIMY XUMHYECKHUX Bell[eCTB U XMMUUYECKUX PpeakIiui,
yCTaHAB/MBATh TIPUUHUHHO-C/Ie/[CTBEHHBIE CBSI3M MEXIy OOBEKTaMH H3yueHUs,
CTPOUTH JIOTUUECKHEe pacCyxaeHus1 (MHAYKTUBHbIE, eyKTUBHbIE, 110 aHA/IOTHN),
JleJ1aTh BBIBO/IbI U 3aK/TFOUEHHUS;

yMeHHe TIpUMeHATb B TIpollecce TO3HaHUSI TOHATUS (TIpefiIMeTHbie W
MeTaripeiMeTHbIe), CHMBO/IMYeCcKre (3HaKOBbIE) MO/Ie/T1, UCTI0/Ib3yeMbie B XUMUH,
1IpeoOpa3oBbIBaTh IMPOKO MPHUMeHsIeMble B XMMUU MO/Ie/TbHbIe TIPe/ICTaBIeHUs —
XMMUUeCKHUH 3HaK (CUMBO/ 3J/ieMeHTa), Xumudeckas ¢dopmy/ia U ypaBHeHHe
XUMHUUECKOM peaki[uu — IpHU pellleHUH yuebHO-TI03HaBaTeIbHbIX 3a/lau, C YUETOM
9TUX MO/IeNIbHbIX TpeJCTaBAeHUI BbISB/IATb U XapaKTepPU30BaTh CYII|eCTBEHHbIE
MIPU3HAKU U3y4YaeMbIX 0OBEKTOB — XUMHUUECKUX BEIeCTB U XMMUUECKUX Peaki[ui,
BBISIB/ISITH ~ OOIMe  3aKOHOMEPHOCTH, TPUYMHHO-C/Ie[]ICTBEHHbIe  CBSI3U U
TIPOTHBOPEYMS B M3yUYaeMbIX MPOL[eCcCax U SIBJIeHUSIX.

Ba3oBble Hcc/1e/joBaTe/IbCKUe AeiiCTBHA:

yMeHUe WUCII0/Ib30BaTh TOCTaB/eHHbIe BOTPOChI B KauecTBe WHCTPYMEHTa
MO3HAHWS, a Takke B KaueCTBe OCHOBBI /i1 (POPMHUPOBAHUSI TUIIOTE3bI TI0
TIPOBepKe MPaBWIbHOCTH BbICKA3bIBaeMbIX CYXKeHUMH;

nproOpeTeHWe OMbITa [0 IJIAHUPOBAHWIO, OpraHW3alldd W IIPOBEI€HHUI0
yUeHHYeCKMX SKCIIepUMEHTOB, yMeHHe Hab/oJaTh 3a XOAO0M IIpoliecca,
CaMOCTOSITeJTbHO TIPOTHO3UPOBATh €ro pe3y/ibTaT, (opMy/IMpoBaTh 0000IeHUs U
BLIBO/IbI TI0 pe3y/ibTaTaM IPOBE/IEHHOTO OIbITa, UCC/AeJ0BaHUS, 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], ITOyuyaeMyt0 U3 pa3HbIX MCTOUHHKOB
(HayuyHO-TIOMy/IsIpHasi  IMTepaTypa XWMWUYECKOrO COZiep)KaHusl, CIIPABOYHbIE
rmocobusi, pecypcbl VHTepHeTa), KPUTUYECKH OIL[€HHWBAaTh MPOTUBOPEUMBYIO U
He/JJOCTOBePHYH0 HH(OpMaILUIO;



yMeHUe TIPUMeHSITb pa3/iMuHble MeTO/bl W 3alpocChl TIPU TOMCKe U oTOope
vHGOpMAaL[Mi ¥ COOTBETCTBYIOIIMX [aHHBIX, HEOOXOAMMBIX /Jisi BbBITIOJTHEHUS
yueOHbIX Y M0O3HaBaTebHBIX 33/lay OMNpe/e/IEHHOTO THUIIa, IpUobpeTeHre OrbITa B
00/acTd  WCMONB30BaHUS  WH(POPMAIIMOHHO-KOMMYHHKAaTUBHBIX — TEXHOJIOTHH,
OBJIaZieHWe Ky/JIbTYPOU aKTUBHOT'O MCII0/Ib30BaHKs Pa3/IMUHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOSITeJIbHO BbIOMpaTh ONTUMAIBHYI (hOpMY TpeAcTaBieHus: MHOOpPMaLU U
WJUTIOCTPUPOBaTh pelllaeMble 3a/lauyd  HeCJI0)KHbIMA CXeMaMH, [JuarpaMmamu,
apyrumu hopMamu rpadyku U UX KOMOWHAIUSIMU;

yMeHWe UCTOob30BaTh M aHaAM3UpOBaTh B Tporjecce yueOHOW U
MCCIIeJ0BaTe/IbCKOM /lessTe/TbHOCTH MUH(OPMALUI0 O BAUSHUM TIPOMBIILIEHHOCTH,
CeJIbCKOTO XO03siCTBA M TPAHCIIOPTa Ha COCTOSIHWE OKpY»Karollleid TPUPOIHOU
cpeJpbl.

KoMMyHHKaTHBHbIE YHHBePCa/TbHbIe YueOHbIe /JeHCTBHUSA:

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

yMeHUsT  TIPeACTaB/ATb  [OJy4YeHHble  pe3y/ibTaThl  I[103HaBaTeIbHOU
JesiTeIbHOCTU B YCTHBIX UM TIMChbMEHHBIX TeKCTaxX; JejaTh IIpe3eHTaluio
pe3yJIbTaTOB BBITIOJIHEHHSI XUMUYeCKOro SKCrepuMeHTa (/1abopaTOpPHOTO OIbITa,
nabopaTopHO# paboThI MO UCC/IeJOBAaHNIO CBOMCTB BellleCTB, yueOHOTr0 TIPOeKTa);

yMeHUss yueOHOrOo COTpPyAHHAYECTBA CO CBEPCTHMKAMH B COBMECTHOM
MO3HAaBaTeJIbLHOM W MCC/Ie[ioBAaTeIbCKOM  JesiTeIbHOCTU ~ TIPU  pellleHuHn
BO3HUKAIIIMX MpobjeM Ha OCHOBe yuéTa OOIMX WHTEepecoB U COrJlaCOBaHUS
no3urk (06Cy>xeHusi, 0OMeH MHEHUsSIMU, «MO3TOBBbIE IITYPMbI», KOODAWUHALIVS
COBMECTHBIX [IeWiCTBWM, OTpeJie/ieHe KPUTEPHEeB 110 OljeHKe KauyecTBa
BBITIOJTHEHHOM paboThl U ApyTHe).

PerynsaiTHBHBIE YHHBepCa/IbHbIE yueOHbIe JeiCTBUA:

yMeHHe CaMOCTOSITE/IbHO OIpefe/isiTh LieJid JesTelbHOCTH, I/IaHMPOBaTh,
OCYIIIeCTB/ISITh, KOHTPOMPOBAaTh W TPU HEO0OXOJUMOCTH KOPPEKTHPOBATh CBOIO
JesiTeNTbHOCTb, BbIOMpaTh Hanbosiee 3(deKTHBHBIE CTIOCOOBI pelieHus YueOHbIX U
Mo3HaBaTe/bHbIX 3aJjady, CaMOCTOSITEJIbBHO COCTaB/ISATb WM KOPPEKTUPOBATh
TIpe/IJIOKeHHbI aZiTOPUTM  JIeCTBUM TIPM  BBITIOJTHEHWW 3aJlaHull € YUETOM
TIOJTyueHus] HOBBIX 3HaHWM 00 M3yuaeMbIXx 0OBEKTaX — Bell[eCTBaX U peaklvsX,
OlLIeHHMBaThb COOTBETCTBHE TIOJIyUeHHOTO pe3y/ibTaTa 3asiBJieHHOW Lie/v, yMeHHe
MCI0JTb30BaTh 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 deaepanbHOl paboueil TporpamMmmoi,
BbI/Ie/ISIFOT: OCBOEHHble 00yYalroIMMUCS HayuHble 3HAHUS, YMEHUsI U CIOCOOBI



JaercTBUM, crenuduueckue Iy TpeIMeTHOH 00/acTh  «XUMHS», BUJBI
JesiTeTlbHOCTU IO  TOJYyYEHHI0O HOBOTO 3HaHWs, €ro UWHTeprpeTaluH,
ripeoOpa30BaHMUIO U PUMEHEHUIO B Pa3/IMUHbIX YUeOHbIX U HOBBIX CUTYal[UsIX.

K koHily obyueHusi B 8 Kacce rpesiMeTHbIe pe3y/abTaThl Ha 6a30BOM ypOBHE

JOJDKHBI OTpaXkKaTh C(hOPMHUPOBAHHOCTH ¥ 00YUarOIUXCsl YMEHUI:

e PpacKpbIBaTb CMBICJI OCHOBHBIX XWMHYECKUX MOHSATUW: aTOM, MOJIEKYa,
XMMUUECKHH 3JIEMEHT, MPOCTOe BeIeCTBO, C/I0XKHOe BeIeCcTBO, CMeCh
(oHOpO/HAst U HEOJAHOPOAHAsT), BaIEHTHOCTb, OTHOCUTE/IbHAsE aTOMHAasi U
MOJIeKyJisipHasi Macca, KOJIMUeCcTBO Bell[eCTBa, MOJIb, MOJISIpHasi Macca,
MaccoBasi I0/Isi XMMHAYeCKOTro 3/ieMeHTa B COeIMHeHWH, MOJISIPHbIN 00BEM,
OKCH/Il, KUCJIOTAQ, OCHOBaHHWe, COJ/lb, 3JIEKTPOOTPHIaTe/JbHOCTb, CTeleHb
OKHCJIeHUS, XWMHWYecKasi peaklys, KaacCU(PUKalUsi peaklui: peakluu
COe/lMHEHWUs], peaklWWd pa3/i0’KeHUs, peakld 3aMellleHus], peakLuu
oOMeHa, 9K30- U H/I0TepMUYEeCKHe peakiiu, TeroBoi 3((eKT peakiuy,
AP0 aTOMa, 3JIEKTPOHHBIM CJI0M aTOMa, aTOMHasi OpOuTa/ib, paguyc
aToMa, XMMUYecKasi CBsi3b, TOJISIDHAsi M HEMoJIsIpHasi KOBaJ/IeHTHasi CBSI3b,
VOHHAasi CBs3b, UOH, KaTWOH, aHWOH, pPacTBOP, MaccoBasi O0J/sl BelleCTBa
(mpoLeHTHAast KOHL[eHTpaL1s1) B paCcTBOPE;

e W/UIKOCTPHUPOBAThb B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX TIOHATUM U
TIPUMEHSITh 3TH TIOHSITHS MPU ONMCAHUM Bel[eCTB U UX MpeBpallleHNUl;

e UCMO0JIb30BaTh XUMMUYECKYH0 CHUMBOJIUKY [IJIl COCTaBjaeHusi (opmyi
BEILeCTB U YPAaBHEHUN XMMUYECKUX PeaKLui;

e OIpeJieNiATh BaJIEHTHOCTh aTOMOB 37IeMEHTOB B OMHApHBLIX COeJWHEHUSIX,
CTerleHb ~ OKHC/IeHWs ~ 371eMeHTOB B OWHApHBIX  COeAVHEHUsX,
TIPUHA/IJIe)KHOCTh BeIeCTB K OrpeJe/éHHOMY K/acCy COeAUHEeHUH To
dbopMmynam, BHJA XUMUYECKOM CBsi3W (KOBajleHTHasi W WOHHasi) B
HeOpraHu4eCcKUX COeIUHeHUsIX;

e packpeiBatb cMbIica [lepuoguueckoro 3akoHa [l. W. MeHjesneesa:
JIEMOHCTPUPOBAaTh TOHMMaHWe T[epUOAUUeCKO 3aBUCUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT WX ToJiokeHUs B [leproauueckoid cUCTeMe,
3aKOHOB COXpaHEHUsI MacChl BeIeCTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIDHOTO y4eHUs1, 3aKOHa ABOra/jpo;

e ONUCHIBATb W XapakTepu3oBaTb TabmuuHyo ¢Gopmy Ileproanueckoit
CUCTEMbI XMMHYECKUX 3JIEMEHTOB: pa3/iduyaTb TIOHSTUSI «TJlaBHast
noarpyrma (A-rpyrra)» U «rmobouHas noArpynma (b-rpymma)», Masbie U
Oosblliie TIepUOAbI, COOTHOCHTH 0O0O03HaueHWs, KOTOpble WMEIOTCS B
Tabsuie «[lepuoguyeckas cucTeMa XUMHUeCKux 3yemeHtoB [, U.
MeHzenieeBa» C UMCJIOBBIMU  XapaKTePUCTUKAaMU CTPOEHUSI aTOMOB



XUMHUECKUX 3/IeMeHTOB (COCTaB U 3apsij si7ipa, o0iilee UKC/I0 3/1IeKTPOHOB
Y pacripeie/ieHe UX 110 3/IeKTPOHHBIM CJIOSIM);

K/1acCU(UIMpOBaTh XUMUUYECKUe 3/IeMeHThbI, HeopraHu4yeckre BelllecTBa,
XUMUUeCcKrde peakiuy (M0 YUC/IY Y COCTaBY y4YaCTBYKOIIUX B peaklyud
BeILleCTB, 110 TeryioBoMYy 3(PpdeKTy);

XapaKTepu30BaTh (OMHCHIBaTh) OOIMe XWMHUYECKHe CBONCTBA BeleCTB
pa3MYHbIX K/IaCCOB, MOATBEP>K/1ast OMMCaHue TIPUMepPaMH MOJIeKYISIPHbIX
ypaBHEHMI COOTBETCTBYIOIUX XUMUUECKUX peaKIvii;

TIPOrHO3UPOBAaTh CBOMCTBA BEI[ECTB B 3aBUCHUMOCTH OT UX KaueCTBEHHOTO
COCTaBa, BO3MOKHOCTU TIPDOTEKaHHs XUMHUUECKUX T[peBpallleHui B
pa3MYHbIX YCIOBUSIX;

BBIUMC/IATb OTHOCUTE/IbHYI0 MOJIEKY/IIPHYHO UM MOJISIPHYHO ~ MaccChl
BeII[eCTB, MAaCCOBYIO [IOJIF0 XMUMHUECKOTO 3jieMeHTa 110 ¢opmysie
coeMHEHUsI, MaCCOBYIO /IO/TIO BelljeCTBa B PAaCTBOPe, MPOBOUTL PaCUEThI
T10 YpaBHEHHIO XUMUUYECKOW peaki[vu;

TIPUMEHSITh OCHOBHBIE Ofepaljiy MbIC/IUTE/IbHON JiesiTe/TbHOCTU — aHaJIu3
1 CUHTe3, CpaBHeHHe, 0000IIeHMe, CHCTeMAaTHU3aI|io, K1acCH(UKAIHIO,
BbIsIBJIeHWe TIPUUMHHO-CJIeICTBEHHBIX CBsI3eil — [jis W3y4yeHUs] CBOWCTB
BEI[eCTB U XHMUUECKMX peaKli, eCcTeCTBeHHO-Hay4YHble MeTO/bl
Mo3HaHUS — HabJroJeHre, W3MepeHHe, MOJeTUPOBaHUe, YKCIIePUMEHT
(peanbHBbIM U MBICTIEHHBIN);

C/lefoBaTh ~ TpaBWIaM  TI0/Ib30BaHUS ~ XMMHYECKOW  TOCy/ol U
nabopaTopHbIM 000py/IOBaHHMEM, a TakKe IIpaBWiaM oOpailleHus C
Bell[eCTBAMU B COOTBETCTBUM C UWHCTPYKIUSIMA TI0 BBITIOJTHEHUIO
nabopaTopHbIX XWUMHWUECKUX OIBITOB TIO TIOJNIyUeHHI0 W COOMpaHHIO
ra3oo0pasHbIX BellecTB (BOAOpOAa U KHC/IOPO/ia), TPUTOTOBJIEHHIO
PacTBOPOB C OMpe/ie/IEHHOW MacCOBOW [/l0/ield PaCTBOPEHHOIO BeIlleCTBa,
MIaHUpOBaTb U TMPOBOAUTH  XUMHUECKHMEe  SKCIIePUMEHThI  TI0
PACII03HAaBaHHIO PACTBOPOB I1je/I0Uel U KUC/IOT C TTIOMOIIBI0 UHIUKaTOPOB
(makmyc, deHosdTanerH, METUIOPAaHXK U JpyTHe).

K koH1ly oOyueHusi B 9 Kjacce rpefiMeTHbIe pe3y/bTaTbl HA 6a30BOM ypOBHE
JO/DKHBI OTPa’kaTh CHOPMHUPOBAHHOCTh Y 00YUarOIIUXCsSl yMEeHH:

pacKpbiBaThb CMBIC/T OCHOBHBIX XUMHWYECKUX T[IOHSATUNW: XUMUUYECKUn
3jIeMeHT, aTOM, MOJeKyJja, WOH, KaTWOH, aHWOH, TPOCTOe BellecTBo,
C/IO’)KHOEe BeIleCTBO, Ba/IeHTHOCTb, 3J/IeKTPOOTPUIATe/bHOCTb, CTeleHb
OKHCJIeHUS], XMMHUeCKasi peakiysi, XUMUUYeCcKasi CBsi3b, TEIJIOBOM 3(P¢eKT
peakiuv, MOJb, MOJIAPDHBIA  O0O0BEM, PpacTBOp,  EKTPOJIUTHI,
HEe3/IeKTPOJIUThI, 3/IEKTPOJIUTUUECKAsi AUCCOLMALUs, peakUUd HOHHOIO
oOMeHa, Karaiu3aTop, XUMWUYeCKOe paBHOBecHe, oOpaThUMble U



HeoOpaTUMble pPeakI[iH, OKHC/IUTeTbHO-BOCCTAHOBUTE/IbHbBIE DeaKI|H,
OKWCJIUTe/Ib,  BOCCTAHOBUTE/b,  OKUC/IEHWEe W  BOCCTaHOBJIEHME,
ajuioTponusi, am(OTepHOCTh, XMMUUeCKasi CBSI3b (KOBa/ieHTHasi, UOHHasl,
MeTaJ/ulhueckKasi), KpUCTa//IMuyecKasl pelIéTka, KOpPpO3usl MeTasl/oB,
CI/JIaBbl, CKOPOCTb XWUMHWYECKOW peakluu, TIpefesbHO [IOIMyCTUMast
koHueHTpauus [TJK Bemjectsa;

WITFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX TIOHATUM U
TIPUMEHSITh 3TH TIOHSITHS MPU ONMCAHUM Bell[eCTB U UX MpeBpallleHUl;
WCI0/Ib30BaTh XMMHUYECKYI0 CUMBOJIUKY [Jii COCTaBjieHHss (opMy
BEILeCTB U YPAaBHEHUN XMMUYECKUX PeaKLui;

ornpeJensTh BaleHTHOCTb U CTeNeHb OKUC/IEHUS XUMUUECKUX 37IEMEHTOB B
COeJMHEHHAX pa3/IMYHOr0 COCTaBa, MPUHAJJIEKHOCTb BeIleCTB K
orpeJe/éHHOMY KJ/acCy COeJuHeHWM Mo ¢opMmysam, BUJ XUMUUECKOU
CBs3M (KOBa/JleHTHasi, WOHHasi, MeTa/yidueckas) B HeOpraHhuyecKux
COeJMHEHHUAX, 3aps/i MOHA N0 XMMUYEeCKou (popmyisie, XapakTep Cpefibl B
BOJIHBIX PacTBOpax HEOPraHWYeCKUX COeJMHEeHWH, TUIl KpPUCTa/UTMUueCKOu
PEIETKY KOHKPETHOTO BEIeCTBa;

packpeiBaTh CMmbICa [lepuoguueckoro 3akoHa [I. . MenjesneeBa u
JIEMOHCTPUPOBaTb €ro TOHMMaHWe: OMNMUChIBaTb M XapaKTepu30BaTh
Tabmunyto ¢opmy IleproguyecKoil CHUCTEMbI XUMUUECKUX 3/IeMEeHTOB:
pa3Muarh ITIOHSATHS «Tr/aBHasg ToArpyrmia (A-rpynma)» M «11obouHast
noarpynmna (b-rpymnma)», manbie ¥ Gosbliiie TMepUObl, COOTHOCUTH
o003HaueHusi, KOTOpble HMEKTCSI B TepUoAUYecKor Tabnule, C
UYMC/IOBBIMM  XapAaKTePUCTUKaMW  CTPOEHUS  aTOMOB  XWMHWYECKUX
3jieMeHTOB (COCTaB W 3apsAj] sifpa, o0Ilee YHC/IO 3/IEKTPOHOB U
pacripefiejieHMe UX TI0 37eKTPOHHBIM CJI0sIM), OOBSCHATH 0O0IHe
3aKOHOMEPHOCTU B W3MEHEHUM CBOMCTB 3JIEMEHTOB U UX COeJUHEHUMN B
Tripefiesiax MasibIX [epUOZI0B Y TJIaBHBIX MOATPYNI C YYETOM CTPOEHUS UX
aTOMOB;

K/IaCCU(ULIMPOBaTh XMMUUYECKUe 3/IeMeHTbI, HeopraHu4yeckue BellecTBa,
XUMUYECKHe peaklyy (M0 YMCIy M COCTaBy y4YaCTBYKOIIMX B peakLUd
BeILleCTB, MO TeIIOBOMY 3((eKTy, M0 M3MEHEHUIO CTereHel OKUC/IeHUSs
XUMUUECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMMCHIBaTh) 00IMe U crelyduueckre XUMHAYECKHe
CBOMCTBa MPOCTBIX M CJIOXKHBIX BeLIECTB, MOATBepXKAas OIucaHue
rpUMepaMU MOJIEKY/ISIDHBIX U MOHHBIX YPaBHEHWW COOTBETCTBYHOLLUX
XAMMWYECKUX peaKIui;

COCTaBJIAITb YPaBHEHUSI 3/I€KTPOJIMTUYECKOW [JUCCOLMALMM  KUCJIOT,
11eJI0Ye U COJieid, MOJTHbIe U COKPALLEHHbIEe YPaBHEHUS peaKLiii HOHHOTO



oOMeHa, ypaBHeHUs peakiui, TOATBEP)KAAIIINX CyIleCTBOBaHHE
reHeTHUYeCKOU CBSI3M MeXKJy Bell[eCTBaMH pa3/IMYHbIX K/1aCCOB;
PaCKpbIBaTh  CYIIHOCTb OKWUC/UTETbHO-BOCCTAHOBUTEBHBIX — PeaKLni
TOCPe/ICTBOM COCTaBJ/IeHUSI 3JIEKTPOHHOTO OanaHca 3TUX peakLui;
TIPOrHO3UPOBAaTh CBOWCTBA BEIECTB B 3aBUCUMOCTH OT WX CTPOEHUs,
BO3MOXXHOCTH TIPOTEKaHUSI XUMHWUECKUX TIpeBpalljeHuii B pa3/MUHbIX
YCJIOBUSIX;

BBIUMCJIATE OTHOCUTE/IbHYIO MOJIEKY/IIDHYI0O U MOJISIPHYIHO ~ MacChl
BeII[eCTB, MAaCCOBYIO [IOJIF0 XMMHUECKOTO 3jieMeHTa 110 ¢opmysie
coeMHEHUsI, MaCCOBYIO /IO/TIO BelljeCTBa B PAaCTBOPe, MPOBOUTL PaCUEThI
0 ypaBHEHUI0 XMMUUEeCKOW peaklIvy;

cobsofaTh  TIpaBWAa  T0/Ib30BaHUS ~ XMUMWUYECKOW  TMOCyJod |
nabopaTopHbIM 000py/I0BaHMEM, a TakkKe IIpaBUa OOpaleHusi C
BelleCTBAMU B COOTBETCTBUU C WHCTPYKLUSMU TIO BBITIOJTHEHUIO
nabopaTOPHbIX XWMHUYECKUX OTBITOB TIO0 TIOAYYeHHI0O W COOMpaHHI0
ra3o00pa3HbIX BelllecTB (aMMHaKa M YIJIeKUCIOTO ras3a);

MIPOBOAIUThL  PeakKI[iH, TIOATBep)KJAlolle  KaueCTBeHHbI  COCTaB
Pa3/MYHBIX BeIeCTB: Paclio3HaBaTh OMbBITHBIM IyTEM XJIOPUA-, OpOMU-,
uoauA-, KapboHat-, ocdat-, cunMkaT-, Cyabdar-, TUAPOKCH-UOHBI,
KaTUOHbI aMMOHMSI M WOHBI M3yUeHHbIX MeTajlJioB, MMPUCYTCTBYIOIINE B
BO/IHBIX PaCTBOpPaxX HEOPTaHUUYECKHX BelleCTB;

TIPUMEHSITb OCHOBHbIE OTlepal[ii MBICUTE/LHOU /lesATe/TlbHOCTH — aHaIu3
W CUHTe3, CcpaBHeHMWe, 0000ileHWe, CUCTeMaTH3allUl0, BbIsIB/IEHHE
TIPUYUHHO-C/Ie/ICTBEHHBIX CBsi3ell — [/l U3yuyeHUsi CBOWCTB BeIeCTB U
XUMHUECKUX peakiiii, eCcTeCTBeHHO-HayuHble MeTOAbl TI03HAHUS —
Hab/to/leHre, U3MepeHre, MOJeTMpOBaHue, SKCIiepUMeHT (peasbHbI U
MBbICJ/IEHHBIM).



TEMATHNYECKOE IVNTAHUPOBAHUE

8 KJIACC
Konn4yecTBo yacos
No HaumeHoBaHMe pa3jesioB U OneKTpoHHbIe (H(POBEHIE)
KonTpo/ibHbie IIpakTHUyeckue
n/n TeM NPOrpaMmabl Bcero oOpa3oBaTe/IbHBIE PecypChI
padoThI padoThI
Pazpgen 1. IlepBoHava/ibHbIE XUMHUYECKHEe TTOHATUA
Xumusi — BakHast 00/1aCTh

11 eCTeCTBO3HaHUA U 5 ) bubmioreka LIOK

' TpaKTUUeCKOM JiesiTeTbHOCTU https://m.edsoo.ru/7f41837c

yesioBeKa

12 BeljectBa 1 xuMHueckue 15 1 Bbubmoteka LIOK

' peaximu https://m.edsoo.ru/7f41837¢

Wtoro no paspeny 20

Pa3pgen 2. BaxkHelue npejcTaBUTe/IM HEOPraHMUeCKUX BellecTB
21 Bosayx. Kucnopog. ITonsatue 6 Bubmoteka LIOK

' 00 okcugax https://m.edsoo.ru/7f41837¢
29 Bopopoga.Ilonsitue o kuciorax 3 1 bubmioreka LIOK

' U CONsAX https://m.edsoo.ru/7f41837¢
53 Boga. PactBopsl. [ToHsiTHe 06 c 1 1 bubmuoreka IIOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE K/1aCChbI 1 1 1 Bbubmoteka LIOK

' HeopraHuyeCcKux coeIMHeHUN https://m.edsoo.ru/7f41837c

Wroro no paspeny 30

Pazpgen 3. Ilepuoanueckuii 3akoH u Ilepuoguueckas cucrema xumuueckKux 371eMeHToB /[I. V1. MenjeneeBa. CTpoeHue aToMoOB.

XumMmuueckasn cBfi3zb. OKHC/INTE/IbHO-BOCCTAaHOBUTE/TbHbIE pPeaKIuu




[TepuoguuecKuii 3aKOH U
[Mepuouueckasi cuctemMa

bubmoreka IIOK

3.1 7
XAMUYEeCKHX 3jiemeHToB . . https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue aToma
XHUMuuyeckast CBSI3b.
3.2 OKUC/IUTENTBEHO 8 Bubmorexa IJOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTE/IbHbIE pPeaKi[u1
bubmuoreka IIOK
" 1
TOTO 1O pasAeny > https://m.edsoo.ru/7f41837c
Haseanue mopyiis
Pe3epBHOE Bpems 3 Bubmorexa IIOK
p p https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




9 KV/IACC

KosinuecTBo yacos JJIeKTPOHHbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m Kontponbusl | IIpakTHueckue
NMPOrpamMMblI Bcero oOpa3oBare/IbHBIE
e paboTbI paboTbI
pecypchbl
Pa3pen 1. BejecTtBo 1 xXuMnu4yeckue peaknuu
11 [ToBTOpEHMe U yriiybeHre 3HAaHUNA c 1 bubmoteka LIOK
' OCHOBHBIX pa3/iesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1o OcHOBHBIE 3aKOHOMEPHOCTH XUMUULCKUX 4 bubmoteka LIOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYeCKas AUCCOLaLMs. 3 1 1 bubmmoreka IIOK
' XHWMHUUeCKHe peakijiy B pacTBOpax https://m.edsoo.ru/7f41a636
Wtoro no paspeny 17
Pazpgen 2. HemeTa/uibl M UX COeAUHEHMS
51 OO0111ast XapaKTepUCTHKAa XUMUYECKIX 4 1 bubmoteka LIOK
’ seMeHTOB VIIA-rpymnrsl. ['ajoreHst https://m.edsoo.ru/7f41a636
OO0111ast XapaKTepUCTUKa XMMUYEeCKUX
2.2 snemMeHTOB VIA-rpymrsl. Cepa U eé 6 bubmotexa IOK
' PyTIHEL- ©€P https://m.edsoo.ru/7f41a636
CoeJuHeHUsI
OO0111ast XapaKTepUCTUKa XMMUYEeCKUX
2.3 snemeHToB VA-rpynmnsl. A3oT, hocdop u ux 7 1 Bubmmotexa IOK
' DYTHTBL. ’ P https://m.edsoo.ru/7f41a636
COeJUHEeHUsI
OO0r11ast xapaKTepUCTHKA XUMUYECKUX
2.4 snemMeHTOB [VA-rpymmsl. Yraepog v 8 1 2 Bubmiorexa IOK
. Ny by ] PoA https://m.edsoo.ru/7f41a636
KPEeMHUM U UX COeIMHeHUsT




WTtoro no pasgeny

25

Pazpgen 3. MeTa/iibl U UX COeJUHEHUS

. bubmoteka LIOK
3.1 Obue cBoiCTBa MeTanI0B 4 https://m.edsoo.ru/7f41a636
. bubnuoreka IIOK
3.2 BaykHeiie MeTalibl U UX COeAMHEHUS 16 httos://m.edsoo.rw/7f41a636
Wtoro no pa3zpeny 20
Pa3pen 4. Xumus 1 oKpy)xawomias cpeja
bubnuoreka IIOK
4.1 BelrjectBa 1 MaTtepuabl B )KU3HU Uesl0OBeKa 3 https://m.edsoo.ru/7f41a63
6
Wtoro no paspeny 3
Ha3Banue moay/is
bubmoreka LJOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f41a63
6
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







ITIOYPOYHOE IVNTAHUPOBAHUE

8 KJIACC
KomuecTBo yacoB JJIeKTPOHHbIE
Jara
Ne uudpoBbie
Tema ypoka KonTposibHbie | IlpakTnueckue | H3y4Y€HH
n/n Bcero o0pa3oBarTe/IbHbIE
padoThI paboThI A
pecypchbl

1 [Ipegmet xvimuu. Posib XMMHU B JKU3HU 1 bubmmoreka IIOK
yesioBeka. Tesia v BelljecTBa https://m.edsoo.ru/ff0d210c

2 [TonaTtue o MeToax MO3HaHUS B XUMHUU 1 bubmorexa OK

A https://m.edsoo.ru/ff0d227e
[MTpakTrueckast pabota Ne 1 «IIpaBumna

3 paboThI B 1ab0OpaToOpyu M MIPUEMBI 1 bubmmoreka IIOK
obOparieHus ¢ 1a60paTOPHBIM https://m.edsoo.rw/ff0d23dc
obopyioBaHHEM»

4 YucTeie BemjecTBa U cMecu. CriocoObl 1 Bbubmumoreka LIOK
pasfeneHusi cMecen https://m.edsoo.ruw/ff0d26ca
[TpakTrueckast pabora Ne 2

5 «Pa3nenenue cMmeceit (Ha ripumepe 1 Bubmiorexa IOK

2 . p P https://m.edsoo.ru/ff0d28c8
OUMCTKY TIOBAPEHHOMW COJIN)»
Bubmioreka 1IOK
6 ATo ose 1
TOMBLH MOJIERYIRT https://m.edsoo.ru/ff0d2a6c

7 XHUMHUUeCKUEe 3/IeMEHThI. 3HaKU 1 bubnuoreka LIOK
(cMMBOJIBI) XUMUUECKUX 37IEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTble U C/10)KHBIE BellleCTBa 1 bubmmorexa OK

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

9 ATOMHO-MOJIEKYJISIDHOE yUueHue 1 Bubmiorexa OK

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




3aKOH ITOCTOSIHCTBA COCTaBa BelleCTB.

bubnuoreka IIOK

10 Xumuueckas popmyJia. BaneHTHOCTb
bopmy https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHWUECKHUX 3/IEMEHTOB
1 OTHOCHUTe/IbHas aTOMHas Macca. bubmoTeka LIOK
OTHOCUTe/IbHAas MOJIeKy/IsIpHas Macca https://m.edsoo.ru/ff0d323c
1 MaccoBasi 0151 XUMUYeCKOro bubmmoreka IIOK
3JIeMeHTa B COeJUHeHUU https://m.edsoo.ru/ff0d350c
13 Kommuectso Beltjectsa. Moiib. Bbubmmoreka LIOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 Pusnueckre U XUMHUUYeCKUe sIBIeHUS. bubnuoreka LIOK
XuMHU4yeckasi peakLus https://m.edsoo.ru/ff0d37fa
15 IIpy3Haku 1 yci10BUs NPpOTeKaHUSA bubmmoreka IIOK
XUMHUYECKUX peaklyi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEeHHs MacCChl BelleCTB. bubmoreka IIOK
XrMHUUeCKue ypaBHeHUs! https://m.edsoo.ru/ff0d3b88
Bbiuncnenust KonmuecTBa, MacChl
17 Bell[eCTBa [0 YpaBHeHUAM XUMUYECKUX bubmorexa OK
N . P https://m.edsoo.ru/ff0d5708
peakLui
Knaccudukanys XxuMruecKux peakLyn
Qukary pearti bubmmoreka LIOK
18 (coenviHeHus1, pa3/oyKeHus,
https://m.edsoo.ru/ff0d3f34
3aMelleHus], 0OMeHa)
M. B. JIoMOHOCOB — yU&HBIii-
19 sHIMK/IoneaucT. O6o61IeHue U Bubmiorexa IOK
H AMCT. LEI https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aLus 3HaHUU
20 KontposnbHast pabora Nel 1o Teme bubnmoreka IIOK
«BelecTBa ¥ XMUMHUUYeCKHe peakLun» https://m.edsoo.ru/ff0d4290
21 Bo3gyx — cmech rasos. CocraB bubnuoreka IIOK

BO37yxa. Kuciopos — 37eMeHT

https://m.edsoo.ru/ff0d448e




nipoctoe BelriecTBO. O30H

dusnuecKre U XUMHUYeCKHe CBOMCTBA

bubmmoreka IIOK

22
KHCII0POJA (PEaKLH OKHCTIeHHS, https://m.edsoo.ru/ff0d4614
ropenue). [ToHsaTHe 06 okcugax
Crioco6bI TosTyueHUst KUCIOpOo/ia B
23 nabopaTopuy U MPOMBIITUIEHHOCTH bubmorexa OK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHue Kucnopoza
TenioBoii 3¢ pekT XxuMHUeCckon
24 peakuuy, IoHATHUE O Bbubmmoreka LIOK
TEePMOXUMUYECKOM ypaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
HZ0TEPMHUYECKUX PeaKLHsIX
ToruBo (HedTh, yrojb U MeTaH).
25 3ar H3He}EHe¢1:;o3 yXa CrIoco0bI iro Bubmiorexa IOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
TipeJ0TBpalLleHUst
[TpakTrueckast pabota Ne 3 110 Teme
26 «[TonmyueHue u cobrpaHue KHUC/I0po/a bubmmorexa IOK
y o P POAa, https://m.edsoo.ru/ff0d4ae2
V3yyeHue ero CBOMCTB»
97 Bogopoa — snemeHT v ripocToe bubmmoreka IIOK
BeljecTBO. HaxoskzeHue B TIpupoje https://m.edsoo.ru/ff0d4dd0
)8 dusnyeckre U XMMUUECKHe CBOMCTBA bubmoteka LIOK
Bogopoza. [IpumeHenue Bomopoza https://m.edsoo.ru/ff0d4dd0
29 [ToHgaTHe 0 KHC/IOTax U COMSIX bubmorexa OK
https://m.edsoo.ru/ff0d50d2
30 Crioco06bI 1osTyueHHst BOIOPO/ia B bubmmoreka LIOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTryeckast pabora Ne 4 110 Teme
BubmoTeka [IOK
31 «[TonmyueHue u cobrpaHue BoJOPO/a,

V3yueHue ero CBOMCTB»

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




MonsipHbiii 00bEM Ta30B. 3aKOH

bubmmoreka IIOK

32
ABorazpo https://m.edsoo.ru/ff0d542e
Bbiuncienus: 06bMa, KOMueCcTBa
33 BellleCTBa rasa 1o ero u3BeCTHOM bubmorexa OK
m . y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIeCTBA UK 00bEMY
Beruricienust 06 5EMOB ra3oB 10
34 aBHEHUIO peakl[Md Ha OCHOBe 3aKOHa bubmorexa OK
yp B peart . https://m.edsoo.ru/ff0d5708
00BbEMHBIX OTHOIIIEHUH ra30B
35 ®du3uyecKre U XuMHUYeCcKre CBOMCTBA Bbubmmoreka LIOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHwuil. [ToHsiTre 06 bubnuoreka LIOK
WHMUKaTOpax https://m.edsoo.ru/ff0d59e2
Bopga kak pactBoputess. HacblijeHHbIe
37 U H'iHaCbIPEHHbIE aCTBOPBI MH:;ICCOBEIH Bubmiorexa [JOK
o P PP https://m.edsoo.ru/ff0d5b40
[l0J1s BellleCTBa B pacTBope
[MTpakTrueckast pabota Ne 5 1o Teme
o «[IpurorossieHre pacTBOPOB C bubmoreka LIOK
ornpejeéHHOW MacCOBOM fjoJiel https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOIO BellleCTBa»
39 KontposbHast pabota Ne2 1o Teme bubmoteka LIOK
«Kucnopoz. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcufpl: cocTaB, KiaccuduKarus, bubmmoreka LIOK
HOMEHK/IaTypa https://m.edsoo.ru/ff0d664e
[TonyueHue 1 XuMHUUeCKHEe CBOMCTBA
41 KUCJIOTHBIX, OCHOBHBIX U aM()OTePHBIX Bubmiorexa IOK
’ P https://m.edsoo.ru/ff0d664e
OKCH/I0B
42 OcHoBaHus: COCTaB, KaccurKaLys, bubnuoreka IIOK

HOMEeHK/IaTypa

https://m.edsoo.ru/ff0d67ca




HonyquHe 1 XMMHMUYeCcKHe CBONCTBa

bubmmoreka IIOK

43
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucsotsl: cocTaB, Knaccudukaiys, bubmoreka [IOK
HOMEeHKJ/1aTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHvie u XMMUYeCcKue CBOKCTBa Bubmioreka IIOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Cosu (cpegHue): HOMeHK/IaTypa,
(cpepne) P bubmoTeka [IOK
46 CrOCOOBI IOy YeHHs, XUMUUECKHe
. https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTrueckasi pabota Ne 6. Perienne
47 9KCIIepUMEHTA/IBHBIX 3a/jau 10 Teme bubmoreka LJOK
«OCHOBHBIE K/1aCChl HEOPTaHUYECKHX https://m.edsoo.ru/00adSb7c
CcoeZIUHEeHUN»
48 I'eneTnyeckas CBA3b MEX/Y K/1acCaMu bubmoteka LIOK
HeopraHuYecKux coeiMHeHU https://m.edsoo.ru/00ad9a50
bubnuoreka IIOK
49 O600111eHre U CUCTeMaTH3alUsl 3HaHUM
HISHHE 7 CHETEMATHIARIA SHAIR https://m.edsoo.ru/00ad9cb2
KonTponbHast pabota Ne3 110 Teme
50 "OCHOBHBI€ KJIaCChl HEOPraHUYeCKUX Bubmaorexa [JOK
. P https://m.edsoo.ru/00ad9ela
CcoeJMHeHUU
[TepBble MOMBITKYU KacCUUKALIUU
51 XUMHUYECKUX 37ieMeHTOB. [loHATHe O Bubmmorexa OK
) https://m.edsoo.ru/00ad9ffa
rpyInax CXOAHbIX 3JIeMEHTOB
[Teproanueckuii 3aKOH 1
52 [Teprogrueckasi cicTeMa XUMUUECKHAX Bubmorexa [JOK
PHOA https://m.edsoo.ru/00ada52c
snemeHToB /. 1. MeHnzieneeBa
bubmoreka IIOK
53 [Tepuoapbl, rpynmnsl, IOArPYIIIbI 1

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




CTPOEHI/IE aroMoB. CocTaB aTOMHBIX

bubmmoreka IIOK

54
sanep. M30Torbl https://m.edsoo.ru/00ada342
CTpoeHHe 3/1eKTPOHHBIX 000/109€eK
55 aToMOB 3/ieMeHTOB [leproanueckoi bubmorexa OK
PHOA https://m.edsoo.ru/00ada6bc
cucremsl [I. 1. MenpeneeBa
XapakTeprCTHKa XMMUUeCKOTr0
56 3J/IeMeHTa 110 ero MOJIOKEHHUIO B bubmoreka LIOK
[Tepnoguueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
MenpgeneeBa
3Hauenue [leprogrueckoro 3akoHa Jjist
57 pasBUTUA HAYKU U NpakTUKU. [1. W. Bubmioreka IIOK
MeHnpeneeB — yuéHbll, nlefaror v https://m.edsoo.ru/00ada96e
rpaKJaHuH
58 OJIeKTPOOTPULIaTe/IbHOCTh aTOMOB Bubmoreka IIOK
XUMHUUECKUX 3/IeMeHTOB https://m.edsoo.ru/00adaab8
Bbubmmoreka LIOK
59 MonHag xumurueckas CBsi3b nommorexa L
https://m.edsoo.ru/00adac34
60 KoBaneHTHas nosisipHas XuMuueckas bubmoteka LIOK
CBAI3b https://m.edsoo.ru/00adaab8
61 KoBasnieHTHas Hero/sipHass XUMU4YecKas bubmoteka LIOK
CBAI3b https://m.edsoo.ru/00adaab9
bubmoreka LJOK
62 CrereHb OKuCIIe
TEHEHE ORHCIERHA https://m.edsoo.ru/00adae28
63 OKuCIUTe/IbHO-BOCCTaHOBUTE/IbHbBIE bubmoteka LIOK
peakLuu https://m.edsoo.ru/00adb076
64 Oxuc/vMTenm 1 BOCCTaHOBUTEN Bubmaorexa [JOK
https://m.edsoo.ru/00adb076
65 KonTponbHast paboTa Ne4 110 Teme bubmoreka LJOK




«CTPOEHI/IE aromMa. X¥MHU4YeCKasi CBSI3b»

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

66 Pe3epeHbIit ypok. O600IIIEHHE U 1 bubmoreka IIOK
CcrCTeMaTH3al[ysl 3HaHUM https://m.edsoo.ru/00adb33c
67 Pe3epeHebiit ypok. O600IIeHNE U 1 bubmmoreka LIOK
cUCTeMaTH3aLus 3HaHUU https://m.edsoo.ru/00ad9cb2
68 PesepBHbiii ypok. O6o061eHe 1 1 bubmoteka LIOK
CHCTeMaTH3al[ysl 3HaHUN https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68
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9 KV/IACC

KosmuecTBo yacos I JJIeKTPOHHbIE
ara

No uucdpoBbie

Tema ypoka KonTposibubie | IlpakTnueckue | H3y4Ye€HH
n/n Bcero o0pa3oBarTe/IbHbIE

padoThI paboThI A
pecypchbl

[Teprogruecknii 3aK0H.

1 [Mepuoanueckas cuctema 1 Bbubmmoreka LIOK
XUMUYeCKUX 371eMeHToB /[]. U. https://m.edsoo.ru/00adb59e
MenpgeneeBa
3aKOHOMEpPHOCTH B U3MEeHeHUN

N bubmoTeka [IOK
2 CBOWCTB XMMHUUYECKUX 3/IEMEHTOB 1
N https://m.edsoo.ru/00adb6b6
TepBbIX TPEX MEepUOZIOB

3 Knaccudukarysi 1 HoMeHK/aTypa 1 bubmoreka LJOK
HeopraHuyeckux BelllecTB https://m.edsoo.ru/00adb7e2

4 Byl XUMUUeCKOU CBSI3U U TUIIBI 1 bubmoreka LIOK
KPUCTA/VIMYECKUX PerléToK https://m.edsoo.ru/00adbac6
KontposnsHast pabota Nel o Teme

5) «[ToBTOpeHue u yriybaeHre 3HaHUN 1 1
OCHOBHBIX pa3ziesioB Kypca 8 Knacca»

6 Krnaccudukariys XuMuueckux 1 bubmoreka LIOK
peaki1ii o pa3/InyHbIM ITPU3HAKaM https://m.edsoo.ru/00adbcb0
[ToHsiTME O CKOPOCTH XUMHUUECKOU

bubmoTeka [IOK
7 peakuuu. [IoHATHE O TOMOTeHHBIX U 1
https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakLsax

8 IToHsiTHE O XUMHUUECKOM PaBHOBECUM. 1 bubmoTeka [IOK
®aKTOophbl, BJIMAIOLMe Ha CKOPOCTh https://m.edsoo.ru/00adc28c
XUMHUYECKOM PeakLMy Y T0JI0KEeHUe




XUMHNUYECKOI'0 paBHOBeCHUA

OKMC/IUTe/IbHO-BOCCTaHOBUTEILHEIE

bubmoreka IIOK

9
peakLuu https://m.edsoo.ru/00adcade
Teopus 3/1eKTPOIMTUUECKON
10 nccoranmy. CUIbHBIE U cy1a0ble Bubmiorexa HOK
A Hanu. https://m.edsoo.ru/00adcd68
371eKTPOJTUTBI
11 HMoHHble ypaBHeHU peakLUui Eubmiotexa LIOK
yP peaKy https://m.edsoo.ru/00add448
XuMHUueckKue CBOUCTBA KHUC/IOT U
12 OCHOBAHWI1 B CBeTe IpeaCcTaB/IeHUN Bubmiorexa HOK
pU,E[ https://m.edsoo.ru/00add5d8
00 3/IeKTPOJIUTHUECKOU JAUCCOLUAIUH
XUMHUecKue CBOMCTBA COJiel B CBeTe
13 peCTaBiaeHuii 00 Bubmiorexa LIOK
PeA . https://m.edsoo.ru/00add8b2
371eKTPOJIMTUYECKOM JUCCOLUALINU
14 IMToasaTHE O TUAPOIU3E Coel Bubmiorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06o006111eHre ¥ CCTeMaTH3aLUs Bubmumoreka LIOK
3HaHUN https://m.edsoo.ru/00addd12
[TpakTrueckast pabora Ne 1.
16 «PellieHue 3KCriepuMeHTaIbHbIX Bubmorexa [IOK
p https://m.edsoo.ru/00addbfa
3agau»
KonTponbHas pabota Ne2 110 Teme
17 «DJIEKTPOJIUTHUECKAas UCCOoLUaIINA Bubmiorexa LIOK
p A HHas. https://m.edsoo.ru/00addec0
XUMHUYECKHe peakliuu B paCTBOpax»
OO0111as1 XapaKTepPUCTUKA FaJIoreHOB.
18 XUMHUUeCKHUe CBOMCTBA Ha TpuMepe Bubmiorexa IOK
p p https://m.edsoo.ru/00addfe2
XJj10pa
19 Xnoposogopog. CossiHast KUC/IOTa, bubmmoreka IIOK




XHUMHYeCKHue CBOﬁCTBa, nojsyyeHue,
IMpUMeEHeHHe

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

[MpakTryeckas pabora Ne 2 o Teme

bubmoreka IIOK

20 «ITomyueHue cOMSTHOM KUC/IOTEI,
y . . https://m.edsoo.ru/00ade348
H3yueHue eé CBONCTB»
BbluncieHust no ypaBHeHUsIM
21 XUMHUYECKUX peaklyi, eciv OJUH U3 bubmorexa OK
DeARHHH, A https://m.edsoo.ru/00ade488
peareHTOB /laH B U30bITKe
99 OO0111ast XapaKTepUCTHKA 37IEMEHTOB Bubmioreka IIOK
VIA-rpynrisl https://m.edsoo.ru/00ade64a
AnnoTtponHbie MogU(UKALIN CEPBI.
73 Haxosk/1eHre cepbl U eé coeIMHeHUM bubnuoreka LIOK
B IIpUpo/ie. XMMH4YeCKUe CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoziopoJi, CTpOeHue, bubnuoreka IIOK
(busnyeckre ¥ XMMUYeCcKre CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KMC/IOTAa,
25 (bu3myeckre ¥ XUMHUYeCcKre CBOMCTBA Bubmorexa OK
’ https://m.edsoo.ru/00adea28
TIpUMeHeHue
XUMHUUecKre peaklvy, jexxalye B
OCHOBe TPOMBIIIJIEHHOTO criocoba
%6 T10JIyYeHHsl CePHOM KUC/IOTBI. bubmoreka LIOK
XHWMHUUeCKoe 3arps3HeHne https://m.edsoo.ru/00adec8a
OKpY’Karolllei cpefibl CoeIMHEeHUsIMA
cepbl
27 BoIuricyieHre MaccoBOM /1011 BbIXO/a bubnroreka LJOK
MPOJYKTa peakLiuu https://m.edsoo.ru/00adec8a
28 OO0r1ast xapaKTepuCTHKA 37IeMEHTOB bubmoteka LIOK




VA-rpymrbl. A30T, paclipoCcTpaHeHue
B MpUpoJie, pr3nueckre u
XUMHUUEeCKHe CBOMCTBA

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

AMMHUak, ero ¢pusnueckre u

bubmoreka IIOK

29 XUMHUeCKUe CBOMCTBA, MOTydeHue 1
y https://m.edsoo.ru/00adf004
rpUMeHeHHe
I[MpakTrueckast pabota Ne 3 o Teme
30 «ITonyueHvie ammuraka, u3yueHue ero bubmorexa OK
= y » 13y https://m.edsoo.ru/00adf180
CBOUCTB»

31 A30THast KUC/IOTa, eé pusnueckue U Bubmioreka IJOK
XUMHYECKHe CBOKWCTBA https://m.edsoo.ru/00adf306
Vcrnosib30BaHre HUTPATOB U CoOJiel
aMMOHUS B KaueCTBe MUHepPaTbHbIX

32 obpeHuil. Xumuueckoe Bubmiorexa IOK
yAoop ) . https://m.edsoo.ru/00adf518
3arpsisHeHue OKpY’Karolleil cpefibl
COeJUHeHUsIMU a30Ta
®Docpop. Okeug pocgopa (V) u

33 (bocg)o pHaH KI/I?J‘I((i))Ta q)(bI/PI)f%I/I(qe)CKI/Ie u Bubmorexa [JOK

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

34 KauecTBe MUHepaJIbHBIX yA00peHuH. bubnmoreka IIOK
3arpsi3HeHUe MPUPOHOM Cpe/ibl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepoa, pacnpoCTpaHEHUE B

35 rpu E 'g (I;)I/I3I/I€JGCKIIJ/I€ U XUMUYEeCKHe Bubmorexa OK

P P Aes https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxkcupsl yraeposa, ux pusnueckue u bubnmoreka IIOK

XUMUUYeCKUe CBOMCTBA.

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




OKosioruyeckre mpoOieMsl,
CBsi3aHHbIe C OKcHIoM yriepoga (IV)

37 YronbHas KUCJIOTa U e€é COJIU Brbmorea LIOK
https://m.edsoo.ru/00ae006c
[MpakTryeckast pabora Ne 4 1o Teme

n "[losiyyeHue yryieKMc/I0ro rasa. bubmmoreka IIOK
KauecTBeHHasi peakijysi Ha KapOoHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBOHaUa/IbHbIE TIOHSATHUS 00
39 OpraHHuuecKuXx BelllecTBax Kak O Bubmaorexa [JOK
p = https://m.edsoo.ru/00ae054e
COeJIMHEeHUSIX yTraepo/a
40 Kpemuuii u ero coequiHeHUsI Bubmaorexa [JOK
P A https://m.edsoo.ru/00ae080a
[Mpaktryeckasi pabora Ne 5. PerieHne

41 9KCIIep¥MeHTa/IbHBIX 3a/iau I10 TeMe bubmioreka LIOK
«BaskHelI1e HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
CcoeIMHeHUS»

KontpospHast pabota Ne3 1o Teme
42 Barkren1e HeMeTasIbl U UX Bubmaorexa [JOK
«
https://m.edsoo.ru/00aeQel8
COeIMHeHUS»
OO0111ast XapaKTepUCTHKA XUMUYECKIX
3JIeMEeHTOB — MeTaJlJIOB.

43 Mertaniueckas CBsi3b U bubmmoreka IIOK
MeTa/lInuecKas KpUCTalinuecKas https://m.edsoo.ru/00ae103e
peméTka. ®usnueckre CBOKWCTBA
MeTa/l/IoB

44 XyMHU4ueckre CBOMCTBA MeTaJlIoB. bubmoreka [IOK

OIeKTPOXUMUUECKUM PSJ]

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




HaHpH)KGHI/Iﬁ MeTaJ/IJIOB

O61mue crioco6bl TTOTyueHust
MeTa/uioB. CrijiaBbl. BbIUKMC/IeHUs 110

45 ABHEHUAM XUMHUUCCKUX PeakLUi Eubmotexa LOK
yp PEaKLHH, https://m.edsoo.ru/00ael1156
eC/IM OZIUH U3 peareHTOB COZepPIKUT
rpuMecHu
46 ITousiTue o KOppo3uu MeTasljIOB Bubmiorexa IOK
PP https://m.edsoo.ru/00ael1278
bubnmoreka IIOK
47 e/I0YHbIe MeTaJl/Ibl
m https://m.edsoo.ru/00ae14b2
48 OKcuzibl ¥ TUAPOKCU/bI HATPUS U bubnmoreka IIOK
Kaausi https://m.edsoo.ru/00ael14b2
49 [TeslouHO3eMesIbHbIE MeTasulbl — bubmoreka LIOK
KaJ/IbLIUM U MarHu https://m.edsoo.ru/00ae15e8
50 Baxueiiye coefUHeHUA KaabLUs Eubmiotexa LIOK
A 1 https://m.edsoo.ru/00ael15e8
51 O06o0111eHMEe ¥ CUCTeMAaTH3alUs
3HaHUHU
59 JKécTKOCTh BOJIBI M CITOCOOBI eé bubmmoreka LIOK
yCTpaHeHUs https://m.edsoo.ru/00ae1886
[Mpaktryeckast pabora Ne 6 1o Teme
53 "JKEcTKOCTL BOALI 1 METOLI eé Bubmiorexa LIOK
. a a https://m.edsoo.ru/00aelae8
yCTpaHeHUst
. Bubmuoreka IIOK
54 AnroMUHUN nbsmotexa 11
https://m.edsoo.ru/00aelc64
cc AmdoTepHbIe cBOlCTBa OKCHU/IA U bubmoteka LIOK
TUPOKCHIA https://m.edsoo.ru/00aelc64
56 Kenezo bubmoTeka LIOK




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

OKcuibl, TUIPOKCH/BI U COMU Kejie3a

bubmmoreka IIOK

>7 (IT) u >kene3a (III) https://m.edsoo.ru/00ae35e6
cg O6o6LHeH1/Ie Y CHUCTeMaTH3al[us
3HaHUM
IMpakTrueckast pabota Ne 7. Perienue
59 3KCITIepUMeHTa/IbHbBIX 3a/jau [0 TeMe Bbubmmoreka LIOK
«BaxkHeu1mme MeTanIbl U UX https://m.edsoo.ru/00ae3de8
COeJUHEHUSI»
BbruriciieHusi o ypaBHeHUsIM
XUMHUUECKUX peakLUii, ec/id OJIUH U3
60 peareHTOB /laH B U30bITKe WU Bbubmmoreka LIOK
COZlepXUT NpUMecH. BrrurcieHus https://m.edsoo.ru/00ae1750
MaCCOBOM /10711 BbIXOZa MPOAYKTa
peakLumn
61 O06o00611eHre ¥ CCTeMaTH3aLUs
3HaHUMU
KonTponbHas pabota Ne4 110 Teme
62 «BakHe1111e MeTal/Ibl U UX
COeJUHEeHUS»
63 BerrjectBa 1 MaTepuaiel B bubmmoreka IIOK
TOBCeIHEBHOM »KM3HU Ue/IoBeKa https://m.edsoo.ru/00ae3f50
64 XHUMHUUeCKoe 3arpsi3HeHue bubmoreka LIOK
OKpY>Karollleil cpefibl https://m.edsoo.ru/00ae4270
65 Ponb xvmMuu B pelieHuu Bubmioreka IIOK
9KOJIOTUYeCKUX Tpod/ieM https://m.edsoo.ru/00ae4270
66 Pe3epBHblii ypok. Obo61mieHMe 1 Bubmoreka IIOK

cHCTeMaTH3allysl 3HaHUM

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




67 Pe3sepBHbiii ypok. O606111eHIe U 1 bubmmoreka IIOK
crCTeMaTH3al[ysl 3HaHUI https://m.edsoo.ru/00adb33c
68 Pe3epBHbIi ypok. O60611IeHE U 1 bubmoreka [IOK
crCTeMaTH3allysl 3HaHUM https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

» Xumus, 8 knacc/ I'abpuenss O.C., OctpoymoB U.T"., Cnagkos C.A.,
AximoHepHoe o0111ecTBO «M3marenscTBo «IIpocBelijeHre»
» Xumus, 9 knacc/ I'abpuensa O.C., Octpoymos WN.T'., Cnagkos C.A.,

Ax1moHepHoe o611iecTBO «M3marenscTBo «IIpocBeltjeHe»

METOINYECKHWUE MATEPUAJIbI JI1 YUUTEJIA

MeTtoauueckrie pekoMeHjaluu K yueoHuky O.C. 'abpusnsH

IMIUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETA
NHTEPHET

http://school-collection.edu.ru/
http://www.chemnet.ru/http://him.1september.ru/

http://school-sector.relarn.ru/nsm/http://him-school.ru/






