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IlossicHuTe/IbHAA 3aNUCKa

[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
Meau (II) mpu HarpeBaHuU, B3aUMO/IeHCTBUE Kejie3a C pacTBopoM cosu Meau (1),
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 BOJi0pojia (ropeHue), B3auMOZecTBUe Boopoa C okcugom Mmeau (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 B3auMojielcTBUs oKcuaa Meau (II) ¢ pacTBopomM cepHOM KHC/IOTHI,
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



Peanmu3arisi MeXXTmpeJMeTHBIX CBs3edl TIpU W3yuyeHWHd XUMUU B 8 Kiacce
OCYILIeCTBJISIETCST Uepe3 MCMO/b30BaHHWE KaK OOIUX eCcTeCcTBeHHO-HayUHbIX
TIOHATHH, TaK W TIOHSATHUM, SBJSIONUXCS CUCTEMHBIMM [IJI1 OT/IeJIbHBIX TIPeZMEeTOB
eCTeCTBEeHHO-Hay4YHOTI' 0 1JUK/Ia.

OOb1iue ecTeCTBeHHO-HayuHble TIOHATHS: Hay4YHbIH (DaKT, TUIIOTe3a, TEOpHS,
3aKOH, aHalu3, CUHTe3, KiaccuduKalus, TepUuoAuUHOCTb, Hab/roeHue,
9KCIIePUMEHT, MO/le/TMPOBaHue, U3MepeHue, MO/ie/lb, SIBJIeHHE.

dusrka: MaTepusi, aTOM, 3/J€KTPOH, TIPOTOH, HEWTPOH, WOH, HYK/IUJ,
W30TOIIbI, PafIM0aKTUBHOCTh, MOJIEKYJ/Ia, 3/IeKTPUUECKH 3apsifi, BeIeCTBO, TeJlo,
00BEM, arperaTHOe COCTOSIHHE Bell[eCTBa, ra3, (pu3nueckve BeMUMHbBI, eJIUHHULIbI
M3MepeHUsi, KOCMOC, TiJlaHeThl, 3Bé3/bl, CosHLIe.

Buosnorusi: poTocuHTe3, apixaHue, buocdepa.

leorpadusi: armocepa, rugpocdepa, MuHepaabl, TOPHbIe TOPO/bI,
ToJie3Hble MCKOIaeMble, TOTJIMBO, BO/IHbIE PeCYPCHhI.

9 KJ/IACC

BeiecTBo U XMMHUUeCKasi peakius

[Teproauueckuit 3akoH. [Tepuoanueckas cucTeMa XUMUUECKHX 371eMeHTOB [].
N. MenpeneeBa. CTpoeHWe aTOMOB. 3aKOHOMEDHOCTH B HW3MEHEHWH CBOWCTB
XUMUUECKUX 3JIeMEHTOB TIepBbIX TPEX TMEePUOJOB, Kalus, KaJbLUsl W HUX
COeIMHEHVWH B COOTBETCTBUM C TIOJI0)KeHWeM »3jeMeHTOB B [lepuouueckoit
CUCTeMe U CTPOeHUeM UX aTOMOB.

CTpoeHure BellleCcTBa: BUJbl XWUMHYECKOW CBS3UA. THIbI KPUCTa/UTMYECKHAX
PEIéTOoK, 3aBUCMMOCTb CBOMCTB BellleCTBa OT TUIA KPUCTA/JIMYECKOW PeIléTKU U
BU/Ia XUMUUECKOM CBSI3U.

Knaccudukaiys ¥ HOMeHK/IaTypa HeOpraHWYeCKuX BelleCcTB. XHMUUeCKre
CBOMCTBAa BeILleCTB, OTHOCSALIMXCA K PAa3/MYHbIM KjaccaM HeOpraHhueCcKux
COeIMHEHVH, TeHeTUYeCKask CBSI3b HeOPraHUYeCKUX BeleCTB.

Knaccudukaliys XuMu4ecKUx peakijuii 1o pa3/IMuHbIM MpH3HaKam (110 YUCTy
M COCTaBy YUaCTBYHOLIMX B peaklMd BeL|eCTB, MO TerioBoMy >3(GdeKTy, o
W3MEHeHUI0 CTelleHell OKUC/eHUs XMMHUeCKUX 3/IeMeHTOB, 10 00paTUMOCTH, TI0
Y4aCTUIO KaTaau3aropa). JK30- U SHJ0TepMUUECKUe peakLu, TePMOXUMUUeCKHUe
yPaBHEHUsI.

[ToHsSITHE O CKOPOCTHM XUMHUYeCKOW peakijuu. IToHsaTve 00 oOpaTUMbIX H
HeoOpaTUMbIX XUMHUUYECKUX peakiusix. [IoHsTHe 0 TOMOTeHHBIX U TeTepOreHHbIX
peakuusx. [lonatue o katanuse. [IoHATHE O XMMHUUECKOM paBHOBeCHMU. DakTOPHI,
B/IMSIOI[ME HAa CKOPOCTb XWUMHWYECKOW peakiud U T[0J0KeHHe XUMHUUeCKOro
paBHOBeCHUS.

OKHCUTeTbHO-BOCCTAHOBUTETbHBIE ~ PeakI[iH,  2JIeKTPOHHBIM  OasaHC
OKHCJIUTe/IbHO-BOCCTAHOBUTEIbHOMU peaxkLuu. CocraBrnenue 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.

OOb1jasi xapakTepucTuka 31eMeHTOB VIA-rpymnmbl. Oco0eHHOCTH CTpPOeHHst
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.

OO61iast xapakTepucTuKa 3/eMeHTOB VA-rpynmnbl. OcoOeHHOCTH CTpOoeHUs
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 KucaoTa, pusnueckre U XuMHAUYeCKue CBOMCTBa,
nosyuyeHue. Vcrosb3oBaHue hocdaToB B KaueCTBe MUHEPAIbHBIX y100peHu .

OOb1ijasi xapakTepucTHKa 371eMeHTOB [VA-rpymmbl. OcoO0eHHOCTH CTPOeHHs
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/IMMara, ITTapHUKOBBIN
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 kucyiote. CHUMMKaThI, 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, THAPOKCH/IBI U couu Kese3a (1) v xkene3a
(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), Hab/OgeHWe 1 OIMMCAaHHE TTPOLIECCOB OKpAITMBaHMS
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.

Pea/iu3anus BOCIIUTATE/IHLHOT0 MOTEHI[AA/IA Ha YPOKAX XUMHH TTPe/ITio/iaraeT
c/ieflytoliee: - yCTaHOBJIEHHE [JOBEPUTE/TbHBIX OTHOIIIEHUN MEX/Y YUUTEIEM U €ro
yUeHHKaMHM, CTIOCOOCTBYIOIUX TIO3UTUBHOMY BOCITPUSATHIO YUALIAMUCS
TpebOoBaHUI U TIPOCO yUUTe/Is], IPUB/IEUEHHIO X BHUMaHUs K 00Cy>KIaeMoM Ha
ypoke nHGbOpMaI¥K, aKTUBU3ALIMK UX TT03HABATEIbHOM [1eTe/TbHOCTH; -

o0y KIeHHe IKOJIbHUKOB COOJTIOZIaTh Ha YPOKe OOIeNPUHAThIE HOPMBI
TIOBe/IeHUs], TIpaB1/Ia OOIIeHHsI CO CTapIIUMU (YUUTE/ISIMU) ¥ CBEPCTHUKAMU
(IIKOJIbHUKAMHU ), TIPUHILUIIBI YUeOHOM AUCIIUIIMHBI U CAMOOPTaHU3al|H; -
MpUB/IeUeHHe BHUMAHUS ITKOJHHUKOB K LIEHHOCTHOMY aCIeKTy U3ydaeMbIX Ha
yPOKax sIBJIEHWH, OpraHu3ariyst iX paboThl C M0/Ty4aeMoi Ha YPOKe COLMaIbHO 3
3HaUMMOM MH(MOpMalLel — MHULIMHPOBAHKE ee 00CY>K/eHHs], BbICKAa3bIBAHMUS
yUaIlIMHUCS CBOETO MHEHUS T10 ee TIOBO/Y, BBIPAOOTKH CBOET0 K HEM OTHOILIEHUS; -
WCIO/Ib30BaHHe BOCITUTATETbHBIX BO3MOXXHOCTEH CO/iepKaHKsl yueOHOTro
rpe/iMeTa uepe3 IeMOHCTPALHIO IeTSM [PUMEPOB OTBETCTBEHHOI'0, TPaXKAaHCKOTO
TIOBe/IeHHsI, TIPOSIBJIEHUS] UeI0BeKOTFOOUS U I00pOoCepIeUHOCTH, uepe3 mozbop
COOTBETCTBYIOL[MX TEKCTOB /IJIs1 UTEHMs], 3a/iau /IJIs1 peIIeHus], TPOOIeMHbBIX
CUTyaLUi /151 00CY>K/IeHHsI B K/lacce; - IPMMEeHeHHe Ha YPOKe HHTePaKTUBHBIX
(opM pabOoThI YUAII[UXCSI: MHTE/IEKTYaIbHBIX UT'P, CTUMY/IUPYOIHX



T03HAaBaTe/IbHY0 MOTHBALIIO 1IKOJILHUKOB; AUCKYCCUM, KOTOPbIe Jat0T
yUaIMMcsi BO3MOXHOCTb TIPUOOPECTH OITBIT BeJileHUs] KOHCTPYKTUBHOT'O [IUAJIOTa;
IPYNIOBO# paboThI UK pabOTHI B MapaX, KOTOPbIe yuaT IIKOJTbHUKOB KOMaHJHOU
paboTe 1 B3aMMOZIEMCTBHIO C IPYTUMH [Ie€TbMH; - BK/IIOUE€HHE B YPOK UTPOBBIX
rpoLeyp, KOTOpble MOMOraroT MoAep>KaTh MOTHUBALIUIO JieTel K MOJTyUYeHUI0
3HaHWH, Ha/la)KUBAHUIO MTO3UTUBHBIX MEX/TMYHOCTHBIX OTHOIIIEHUH B Kjacce,
MOMOTal0T YCTaHOBJIEHUIO AOOpOXKeaTe/IbHOM aTMOCcdepbl BO BpeMsi YPOKa; -
opraHu3aijys ie()cTBa MOTUBUPOBAHHBIX U 3PYAMPOBAHHBIX YUaI[UXCSl HAJ| UX
HeyCreBarlMMUA OAHOK/IaCCHUKaMH, AAlOIIero MKOJIbHUKaM COLIMaIbHO
3HAUMMBIH OMBIT COTPYAHUUECTBA U B3aUMHOW MOMOILH; - UHULIMKPOBaHKE U
No/ilep>KKa UCCeloBaTe/TbCKOM JesiTeTbHOCTH IIKOJTIbHUKOB B paMKax
peasiv3alii UMU UHAUBUAYATbHBIX U TPYIINOBBIX UCC/Ie[0BaTe/IbCKUX MPOEKTOB,
YTO /IaCT MKOJbHUKAM BO3MOXKHOCTh MPHOOPECT HaBbIK CaMOCTOSITE/IbHOTO
pellieHusl TeOpeTHUYeCKol MpoOsieMbl, HaBbIK TeHepUPOBaHUs U 0(OpMIIeHUs
COOCTBEHHBIX H/lel, HABBIK YBAKUTE/TLHOTO OTHOIIEHUS K UY)KUM UjiesM, 4
oopM/ieHHBIM B paboTax ApYTryX UCCie[oBaTeseid, HaBbIK MyO/JIMYHOTO
BBICTYTI/IEHUS T1epe/]] ayAuTOpYen, apryMeHTUPOBAaHUS U OTCTauBaHUs CBOeH
TOYKU 3PEHUS.

1. INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUWA IIPOI'PAMMDbI
II0 XyMHMMN HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30OBAHUA

JIMHHOCTHBIE PE3YJ/IBTATBI

JINUHOCTHBIE pe3y/bTaThl OCBOEHUs TIPOTPaMMbI OCHOBHOTO OOIIero
oOpa3oBaHUs JOCTUTAIOTCS B XoJle OOyuyeHUs XUMUM B eJWHCTBe ydeOHON H
BOCTIMTaTeIbHOMW /1eATeTbHOCTH B COOTBETCTBUU C TPAJAWIIMOHHBIMUA POCCHMUCKUMHU
COLIMOKY/IbTYPHBIMM U JYXOBHO-HPAaBCTBEHHBIMHM 1I€HHOCTSIMM, TIDUHSTHIMH B
o0IlleCTBe MpaBWIaMH M HOPMaMH T[IOBEIEHHUSI W CIIOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COLMAA3ALIN 00YUarOIUXCSL.



JINUHOCTHBIE  pe3y/lbTaTbl  OTPA)KAIOT  TOTOBHOCTb  OOYyUaIOI[UXCS
DYKOBO/ICTBOBAaTbCSI CHCTEMOM TO3UTUBHBIX LEHHOCTHBIX OpUEHTaluud |
paciMpeHue OmbITa /lesiTe/IlbHOCTH Ha €€ OCHOBE, B TOM UMCJ/Ie B YaCTH:

1) maTpuoTHUECKOr0 BOCIIMTAHUA:

L[EHHOCTHOT'O OTHOILIEHUSI K 0TeUeCTBEHHOMY KY/JbTYPHOMY, UCTOPUUYECKOMY
M HayuyHOMY Hac/le[Jul0, MOHMMAaHUS 3HAayeHUs] XUMUYECKOW HayKu B JKU3HU
COoBpeMeHHOro 00I1[ecTBa, CIIOCOOHOCTH BJaJleTh [IOCTOBEpHOM WHGbopMaliiei o
repefioBbIX [JOCTM)KEHUSX W OTKPBITUSIX MHUDOBOM M OTEUeCTBEHHOM XUMUH,
3aMHTEPeCOBAHHOCTH B HayUHBIX 3HAHUSAX 00 yCTPOMCTBe MUpa U 00I11[eCTRBa;

2) rpa)kJaHCKOr0 BOCIIUTAHUSA:

Tpe/iCTaB/ieHUs] O COLMAJbHBIX HOPMax W MpaBW/laX MEeXJIUYHOCTHBIX
OTHOIIIEHUY B KOJJIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOII[eCTBEHHO
TI0JIe3HOM,  yueOHOMCC/e0BaTe/IbCKOM, TBOPUYECKOM W [APYTMX  BHAX
JesiTe/IbHOCTH, TOTOBHOCTHM K Pa3HOOOpa3HOW COBMECTHOW [1esiTeIbHOCTH TpU
BLITIOJIHEHUU y4yeOHbIX, T03HaBaTebHBIX 3a/layu, BBIMOJHEHUN XUMHUUYECKHUX
9KCTIEPUMEHTOB, CO3/laHUH yueOHBIX TIPOEKTOB, CTPEMJIEHHUS K B3aMMOIIOHUMAaHHUIO
¥ B3auUMOIIOMOII[M B TIpoljecce 3TOW yueOHOW [JesiTeIbHOCTH, TOTOBHOCTH
OLleHUBaTb CBOE TIOBeJeHMe M TIOCTYNKM CBOMX TOBapHIed C TI03ULIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HaHUS MOC/IeCTBUM MOCTYIIKOB;

3) HeHHOCTH HayYHOr0 NMO3HAHUSA:

MHPOBO33peHUYeCKre Tpe/ICTaB/ieHHsI O Bell[eCTBe M XMMHUUYECKOW peakiiuH,
COOTBETCTBYIOLLE COBPEMEHHOMY YDOBHIO pa3BUTHSI HAayKUM W COCTaBJISIIOLLIVE
OCHOBY /IJI1 TIOHMMaHHsI CYII[HOCTH Hay4YyHOW KapTHHBI MMpa, Tpe/iCTaB/ieHrs 00
OCHOBHBIX 3aKOHOMEDHOCTSIX pa3BUTUS TPUPO/bI, B3aUMOCBSA35X 4YeJl0BeKa C
TIPUPOJHOM CpeJiol, O POJIU XUMHHU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HaBaTe/IbHble MOTHBBI, HaripaB/ieHHbIe Ha TMOyYeHUe HOBbIX 3HAHWUW T10
XUMUHU, HeoOxoauMble i 0O0bsICHEHHS HaO/IOfaeMbIX TIPOL[ECCOB U SIBJIEHUH,
MO3HaBaTe/bHOM, UH(OPMAlL[MOHHOM W UUTaTeIbCKOU KYJbTYpbl, B TOM YMCJIe
HaBBIKOB CaMOCTOSITE/IbHOM paboThl C yueOHBIMHU TeKCTaMH, CIIPABOUHOM
JIUTEPATypOd, [OCTYNHbIMA TEXHUUECKUMM CpeACTBaMU HH(POPMALIMOHHBIX
TeXHOJIOTUI;

WHTepeC K OOyueHWI0 W II03HaHWIO, J/0003HATETbHOCTh, TOTOBHOCTb U
cnocobHOCTh K camMoobOpa3oBaHWIO, TIPOEKTHOW W MCC/Ie[0BaTeTbCKOU
JesiTe/IbHOCTU, K OCO3HAaHHOMY BbIOODY HarlpaB/IeHHOCTW W YPOBHS 00yueHUs B
JlaJIbHeuI1IeM;

4) ¢popmMupoBaHus Ky/JIbTYPbI 3J0POBbSI:

OCO3HaHWe 1IeHHOCTU J>KW3HU, OTBETCTBEHHOI'O OTHOILLEHHS K CBOEMY
3/JOpPOBBIO, YCTAHOBKM Ha 3/0POBbIM 00pa3 ’KM3HH, OCO3HaHWe IOC/Ie[CTBUN U
HeTIpUsiTHe BPeJHBIX MPUBbIUEK (yroTpeOsieHus anKorosi, HAPKOTUKOB, KYpeHus),



He0OXOIMMOCTH COOIOJeHNsT TIpaBWI  0e30macHOCTH IIpH  OOpalljeHud  C
XUMHUUeCKUMU Bell[eCTBaMU B ObITY U peaibHOM >KU3HU;

5) TPyAOBOro BOCIIUTAHMS:

WHTEepeC K MPakKTUueCKOMY U3yueHHI0 Tipodeccuii ¥ TpyJia pa3TMyHOro poja,
yBakKeHUe K TpYy[ly M pe3y/ibTaTaM TPY/OBOH JesiTeJbHOCTA, B TOM YMC/Ie Ha
OCHOBe TpUMeHeHMs] TIpeJIMeTHbIX 3HAaHWM [0 XWMHH, OCO3HAHHBLIM BBIOOD
VH/VBH/ya/IbHOW TPAaeKTOPHH MPOJO/DKeHUs] 00pa30BaHUs C YUETOM JIMYHOCTHBIX
HWHTEpPeCOB U CIIOCOOHOCTH K XWMUH, 00IIleCTBEHHBIX MHTEPECOB U MOTpeOHOCTEH,
yCHeIIHOM MpodeCcCHOHATbHON IeITe/IbHOCTH U Pa3BUTHS HEOOXOJUMBIX YMEHHH,
TOTOBHOCTh aalITUPOBATLCS B MPOGeCCUOHANIbHON CpeJie;

6) 3K0/10rH4ecKoro BoCIIUTaHUsA:

9KOJIOTUYECKH Iie/lecoo0pa3Hoe OTHOIeHHWe K TIPUPOJie KaK HCTOUHHUKY
)KU3HU Ha 3emiie, OCHOBe eé CyllleCTBOBaHUsl, IOHWMaHUe LIeHHOCTH 3[J0POBOT0 U
Oe3omacHOro o0Opa3a >KW3HH, OTBETCTBEHHOE OTHOIIIeHHe K COOCTBEHHOMY
bur3rueckoMy M TICUXMUECKOMY 37I0pPOBbIO, OCO3HAaHMe I[eHHOCTH COOJIt0/IeHus
TipaBu/I Oe3011aCHOTO TIOBe/IeHUs TIpY paboTe C BeIleCTBaMU, a TAaK)Ke B CUTYalUsX,
YTPO’KAOIIUX 3/I0POBbIO U >KU3HU JIIOZIEl;

CrI0COOHOCTU TIPUMEHSITh 3HaHUS, T0/iyuyaeMble TPU U3YUeHUH XUMHH, IJIs
pelleHus 3a/lau, CBSI3aHHBIX C OKPY’Karolllel MpUpPOAHOM CpeJiou, AJ1s1 IOBbILLIEHUST
YPOBHSI  9KOJIOTMUECKOW  KYJbTYpPhl, OCO3HaHUS TI/7100a/IbHOTO  XapakTepa
9KO0JIOTUYECKUX TIpo0/ieM U TyTel UX pelleHHs TIOCPeICTBOM MeTO/I0B XHMHUH,
9KO0JIOTMYECKOT0 MBILLJIEHUS], YMEHHUsI PyKOBOACTBOBATbCSI UM B TT03HABATe/IbHOM,
KOMMYHUKAaTUBHOM U COL[MA/TbHOM TIPaKTUKe.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe MetarpejMeTHbIX pe3y/JbTaTOB BbIJE/SIOT 3HAUMMble IS
dbopMrpoBaHHs MHPOBO33peHHs OOlljeHayuHble TIOHSATUS (3aKOH, Teopwus,
TIPUHITUII, TUTIOTe3a, (akT, CUCTeMa, TIpoliecc, SKCIIepUMEeHT U Ipyroe.), KOTophble
HCTIO/Tb3YIOTCSI B €CTeCTBEHHO-HAYUYHBIX YU4eOHBIX TIpeMeTax M T03BOJISIOT Ha
OCHOBe 3HaHWM M3 3TUX MpeAMeTOB (POPMUPOBATh Tpe/iCTaB/ieHHe O LeJIOCTHOU
HayyHOUW KapTWHe MHpa, U YHUBepCa/bHble yueOHble [elCTBUS (TT03HaBaTe/bHbIe,
KOMMYHUKAaTUBHbIe, Pery/lsTUBHbIE), KOTOpble obecrieurBaiOT (opMUpoOBaHUE
TOTOBHOCTH K CaMOCTOSITE/IbHOMY TIJITAHUPOBAHHWIO W OCYILECTBIEHUIO yueOHOM
nesiTeTbHOCTU.

Ilo3HaBaTe/IbHbIE YHHBepPCa/IbHbIe yUeOHbIe JeiiCTBHs

Bba3oBble jiornueckue JjefiCTBYs:

yMeHUsI HWCII0/b30BaTh TMPUEMBbI JIOTUUECKOTO MBbIIIIEHUsS] TIPU OCBOEHUU
3HAaHUM: PaCcKpbIBaTh CMBIC/I XUMUUYECKUX TOHSATHN (BbIJENSATh UX XapaKTepHbIe
MPU3HAKM, yCTaHaB/IMBaThb B3aWMOCBS3b C APDYTMMU TMOHSATHUSMM), MCIOJb30BaTh
TIOHATHS 711 00BSICHEHUS OTJeMbHBIX (PAKTOB U SIBJIEHHM, BbIOMPaTh OCHOBAHUS U



KpUTEpPUM [/Is1 KIaCCU(PUKALUU XUMUUEeCKUX BelleCTB U XMMUUYECKUX Ppeakiui,
yCTaHaB/IMBaTh TIPUUMHHO-C/Ie/ICTBEHHbIE CBSI3UM MeXy OO0beKTaMu H3yueHwus,
CTPOUTH JIOTUUECKUe pacCyXAeHus (MHAYKTUBHbIE, /e/[yKTHBHbIe, 110 aHA/IOTHH),
JleniaTh BbIBO/IbI U 3aK/THOUEHUS;

yMeHue TIpUMeHSATb B TIpollecce TO3HaHUsI TOHATUS (TIpefiMeTHbie W
MeTaripeIMeTHbIe), CMMBO/IMYeCKre (3HAaKOBbIE) MO/Ie/TH, UCTI0J/Ib3yeMble B XUMUH,
1ipeoOpa30BbIBaTh IIMPOKO MPUMeHsieMble B XUMHUH MO/Ie/IbHbIe TPe/[CTaBIeHUs —
XUMUUECKUH 3HaK (CUMBOJ 3JieMeHTa), Xumudeckas ¢Gopmysia U ypaBHEHUe
XUMHUUECKON peakluy — MpH pellieHnH yueOHO-TI03HaBaTebHBIX 3a/layu, C yUETOM
3TUX MO/Ie/IbHBbIX MpeJCTaBAeHUM BbISB/IATb M XapaKTePU30BaTb CYLECTBEHHbIE
TIPU3HAKKU HM3yuaeMbIX 00BEeKTOB — XMMHUUECKHX BellleCTB U XUMUUeCKUX peakIjui,
BBIAB/ISATH  OOIMe  3aKOHOMEPHOCTH, TIPUYMHHO-C/Ie[ICTBEHHBbIE CBSI3U U
TIPOTUBOPEYMS B M3yUYaeMbIX MPOLieCcCax U SIBJIeHUSIX.

Bba3oBble ucc/ieioBaTe/IbCKHe JeCTBYS:

yMeHHe WCII0/Ib30BaTh IOCTaB/AeHHbIe BOMPOCHI B KauecTBe WHCTPYMEHTa
MO3HAHWs, a TakXe B KauyeCTBe OCHOBbI /i (DOPMUPOBAHUSI TUIOTE3bl TIO
TIpOBepKe MPaBUIbHOCTH BbICKA3bIBaEMbIX CY)KJeHUMH;

npuobpeTeHHe OMbITa IO [JIAHUPOBAHWIO, OpraHW3alldd W TIPOBeJeHUI0
yueHWYeCKMX SKCIIepUMEeHTOB, yMeHHe Hab/oJaTh 3a XOA0M [Ipoliecca,
CaMOCTOSITe/ILHO MPOTHO3UPOBATh €ro pe3y/bTar, (hOpMYJIUPOBaTh 0000ILeHUsS U
BBIBO/IbI 110 pe3y/ibTaTaM MPOBE/IEHHOIO OITbITa, UCC/Ae[0BaHUs], COCTAB/ISITh OTUYET
0 TIpO/ie/IaHHOM paboTe.

Pabota ¢ uadopmariueii:

yMeHUWe BbIOMpaTh, aHA/JM3UPOBaTh W WMHTEPIPETHPOBAThH HWH(OPMAIUIO
pa3/IMUHbIX BUZOB U (OPM Tpe/CTaB/IeHUs], 0yuyaeMyt0 U3 pa3HbIX UCTOUHHKOB
(HayuyHO-TIONy/IIpHasi  UTepatypa XWMUUYECKOrOo COZep)KaHusi, CIPaBOUHbIE
nocobusi, pecypchl WHTepHeTa), KpUTHYECKU OI[eHWBaThb IIPOTUBOPEUMBYIO U
HeJIOCTOBEPHYH0 MH(OPMaLHIO;

yMeHUe TIPUMeHSITb pa3/iMuHble MeTO/bl W 3alpocChl TIPU TOMCKe U oTOope
vHGOpMAl[Mi ¥ COOTBETCTBYIOIIMX [aHHBIX, HEOOXOAMMBIX [Jisi BbBITIOJHEHUS
yueOHBIX M MMO3HaBaTebHBIX 3aflau Orpe/e/éHHOr0 THIIa, MPpHOoOpeTeHre OIbiTa B
00/acTd  WCMONMB30BaHUS  WH(POPMAIIMOHHO-KOMMYHHKAaTUBHBIX — TEXHOJIOTHH,
OBJIa/leHre KYJIbTYpOl aKTUBHOT'O MUCIOJIb30BaHUSI PA3/IMUHbIX MTOMCKOBBIX CUCTEM,
CaMOCTOSITe/TbHO BbIOMpaTh ONTUMAIBHYIO (hOpMY TpeAcTaBieHus: MHOOpPMaLK U
W/UTIOCTPUPOBATh pelllaeMble 3a7laui  HeCJI0)KHBIMHA CXeMaMH, harpaMMamH,
apyrumu hopMamu rpadyKy U UX KOMOWHAIUSIMU;

yMeHWe UCTOob30BaTh M aHaAM3UpOBaTh B Tporjecce yueOHOW U
WCC/Ie/IOBaTe/IbCKOW AIesITeIbHOCTA MH(OPMAaLMI0 O BAUSIHUM TPOMBIILIEHHOCTH,



Ce/bCKOr0 XO035IMCTBA W TPAHCIIOPTA Ha COCTOSIHHWE OKpY»Karolller IpUpPOJHOU
cpe[ibl.
KoMMyHHMKaTHBHbIe YHHBepCa/IbHbIe yueOHbIe JeiCTBUA:
yMeHHUs 3ajJjaBaTb BOMpOChl (B Xo4e Auanora U (Wau) AUCKYCCUM) MO
CyliecTBy  oOcykgaemoil  Tembl, (OPMYJUPOBaTh CBOU  TIPEJJIOXKEHMUS
OTHOCHTEILHO BBITTOJTHEHUSI TIPe/I/IO’KeHHOM 3a/jauy;

yMeHUsI ~ TpPeJICTaB/IsTh  TOJIydYeHHble  pe3y/bTaTbl  [103HABaTe/JbHOU
JeATeJIbHOCTU B YCTHBIX W TIMCbMEHHBIX TEKCTax; Je/iaTb [pe3eHTalHIo
pe3yJIbTaTOB BBITIOJIHEHHS XUMHUYECKOr0 3KCriepuMeHTa (/1abopaTOpPHOTO OITBITa,
nabopaTopHOM pabOThI TT0 MCC/IeJOBaHHIO CBOMCTB BEIeCTB, YueOHOro MPOeKTa);

yMeHus1 yueOHOTO COTpy/JHUUeCTBAa CO CBEePCTHMKAMU B COBMECTHOM
MO3HAaBaTe/JbHOM W UCC/Ie[0BAaTeNbCKOW  [1eITebHOCTHM  TIpU  pelleHuur
BO3HUKAIIMX TpobseM Ha OCHOBe yuéTa OOIMX WHTEPECOB M COTJIaCOBAHMUS
no3uiuid (obcyxmeHnsi, 0OMeH MHEHHUSMU, «MO3TOBbIE IITYPMbI», KOOPAWHALIVS
COBMECTHBIX JIEUCTBUM, OIpeJe/ieHde KpUTEepUeB MO OLieHKe KauecTBa
BBITIOJTHEHHOH paboThI U ApyTHe).

Pery/iaTHUBHBbIE YHHUBEpPCa/IbHbIE yYeOHbIe AeiiCTBHA:

yMeHUe CaMOCTOSATe/IbHO OmpejensTh LeaU [esATe/lbHOCTH, MJIaHWPOBAaTh,
OCYIIIeCTB/ISAITh, KOHTPOJIMPOBaTh U TIPU HEOOXOZAMMOCTU KOPPEKTHMPOBATb CBOIO
JesiTe/IbHOCTD, BbIOMpaTh Hanbosiee 3peKTUBHBIE CTIOCOOBI pellieHUs YueOHbIX U
M03HABaTe/IbHbIX 3a/lau, CaMOCTOSTe/IbHO COCTaB/SATh W/IA KOPPEKTHPOBATh
Tpe/i/IOKEHHbIM  aJITOPUTM  [IEMUCTBUM TMPU  BBITIOJIHEHWW 3aJlaHUM C  YYETOM
TO/IyYeHUs] HOBBIX 3HaHUN 00 M3yyaeMbIX OObeKTaX — BeIllecTBaX M PeakI[usix,
OLIeHMBATh COOTBETCTBUE TOYUEHHOrO pe3y/bTaTa 3asBJEHHOM Lie/id, YMeHUe
MCII0J/1b30BaTh ¥ aHA/IM3UPOBATh KOHTEKCThI, Tpe/ijlaraeMble B YCJIOBUM 3aJjaHUM.

INPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe 1ipeAMeTHBIX Ppe3y/JbTaTOB II0 OCBOEHUIO 00s3aTebHOTO
COoJiep)KaHus, YCTAaHOBJIEHHOTO JlaHHOW (ezepasbHON paboueit IporpaMMon,
BBI/IE/ISTIOT: OCBOEHHBbIe OOYYalOIMMUCA HayuHble 3HAHWS, YMEHHS W CITIOCOOBI
JnercTBul, crienuduueckue Iy TIpeIMeTHON 00/1acTé  «XUMHS», BU/JBI
JleATeJIbHOCTU [0  TIOJyUeHUID HOBOTO  3HAHHUs, €ro WHTeprnpeTaluy,
1peoOpa30BaHKIO 1 TIPUMEHEHHIO B PA3/IMUHBIX YUeOHBIX Y HOBBIX CUTYyaIHsX.

K koHily obyueHusi B 8 Kacce rpesiMeTHble pe3y/abTaThbl Ha 6a30BOM ypOBHE

JOJDKHBI OTpa)kKaTh C(hOPMHUPOBAHHOCTh Y 00YUaIOIUXCsl YMEHUIA:

e pacKpbIBaTb CMBICJ OCHOBHBIX XUMHUUYECKMX TOHSATUM: aTOM, MOJEKY/a,
XUMUUECKUH 3JIEMEHT, MPOCTOE BEeIeCTBO, CJIOXKHOE BeIeCTBO, CMeCh
(ogHOpOAHAs U HEOJHOPOAHAsT), BaJ/IeHTHOCTh, OTHOCUTe/IbHAsi aTOMHasi U
MOJIeKyJisipHasi Macca, KOJMYeCTBO Bell[eCTBa, MOJIb, MOJISIpHasi Macca,
MaccoBasi /10711 XMMHUYeCKOT0 37ieMeHTa B COeJUHEeHUH, MOISIPHbIN 00bEM,



OKCH/Jl, KUCJIOTa, OCHOBaHHWe, COJ/ib, 3JIEKTPOOTPHULATE/NbHOCTb, CTeleHb
OKHUC/IeHUsl, XMMUUecKasi peakiusi, KaacCu(UKalus peaklui: peakLyd
COeIMHEHUs], peaKIMyd pa3/ioKeHUsl, peaklUu 3aMellleHus], peaKluu
oOMeHa, 9K30- U SHJ]0TePMUYEeCKHe peaklvH, TeTuioBo 3¢(deKT peakiyy,
AP0 aTOMa, 3JIEKTPOHHBLIM CJIOM aToOMa, aTOMHasi OpOWTa/b, paguycC
aToMa, XMMHUYeCKasi CBsi3b, TOJISIDHAsA M HEToJIIpHasi KOBaJ/IeHTHAas CBSI3b,
WOHHasl CBsI3b, MOH, KaTMOH, aHWOH, pPacTBOpP, MacCOBasi [IO/isl BellleCTBa
(npoLieHTHAas1 KOHLIEHTPAaLUs) B paCTBOPE;

WTKOCTPUPOBaTh B3aUMOCBSI3b OCHOBHBIX XWUMHUECKUX TIOHATUU U
TIPUMEHSTh 3T TTOHATHSA MPY ONMCAHUM BeLeCTB U UX MpeBpallleH!l;
WCIIO/Tb30BaTh XWMHWYECKYI0 CHMBOJIUKY [/I1 COCTaBiaeHUs1 (opmyi
BellleCTB M YPaBHEHUW XMMUUECKHUX PeakLiui;

oTIpeie/IiTh BaJIEHTHOCTh aTOMOB 3/IeMEHTOB B OMHApPHBIX COeANHEHUSIX,
CTelleHb  OKHCJIeHWs ~ 37IeMeHTOB B OWHApHBIX  COeAVHEHUsIX,
TIPUHA/I/IEXKHOCTh BeILeCTB K OINpeJie/IEHHOMY K/aacCy COeJIUHEHUN I10
dbopmynaMm, BHJ XUMHYECKOW CBSi3U (KOBajleHTHass W HOHHas) B
HEeOPraHu4eCcKrUX COeUHEeHUsX;

packpeiBaTh CmbICT Ilepuoguueckoro 3akonHa [I. WM. MenzeneeBa:
JIeMOHCTPHUPOBaTh TOHMMaHUe TIepUOANYECKON 3aBUCMMOCTH CBOMCTB
XMMUUECKUX 37IEMEHTOB OT UX MoJjiokeHusi B [lepuoguueckor cucreme,
3aKOHOB COXPaHEHUs] MacChl BeIeCTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJ/IIDHOTO y4YeHUs], 3aKOHa ABOraZjpo;

OMUChIBAaTb U XapaKTepu3oBaThb TabiuuHyio dopmy [lepuoanueckoit
CUCTeMbl XMMUUECKHX 3JIEMEHTOB: pa3/uyaTb TIOHATUS «TJlaBHast
noarpyma (A-rpyrma)» U «rmobouHas noarpynma (b-rpymma)», Majbie U
Oosbliie TIepUOAbI, COOTHOCHUTH OO0O03HaueHHWs, KOTOpble WMEITCS B
Tabmuile «[lepuoanueckass cucTeMa XUMHUYeCKUX 3nemeHToB [I. .
MeHefieeBa» € UWC/IOBBIMUA XapaKTePUCTUKaMU CTPOEHUsI aTOMOB
XUMHUUECKUX 3/IeMeHTOB (COCTaB U 3apsij siAjpa, o0iilee UKo 3/1IeKTPOHOB
Y pacripefie/ieHre UX Mo 3/IeKTPOHHBIM CJI0SIM);

K/IaCCU(MUILIMPOBATh XMMHUUECKHe 3/IeMeHThbl, HeOpraHuueckKue BellleCcTBa,
XMMUUECKre peakiuu (M0 UMC/Iy M COCTaBy YUYaCTBYIOU[MX B peaKLuu
BelLleCTB, 110 TeryioBoMYy 3(PpdeKTy);

XapaKTepu30BaTh (OMHWCHIBaTh) OOIMe XWMHUYECKHe CBONCTBA BeleCTB
pa3/IMUHBIX K/IaCCOB, MOATBEP)K/asi OMMcaHe MpuMepaMy MOJIEKYISIPHBIX
yPaBHEHUU COOTBETCTBYIOLIUX XUMHUUYECKUX peaKI[1i;

TPOTHO3UPOBAaTh CBOMCTBA BEILIeCTB B 3aBUCMMOCTH OT UX KauyeCTBEHHOT O
COCTaBa, BO3MOXXHOCTM TIPOTEKAHUS XUMHWUECKUX TIpeBpalljeHuld B
Pa3/IMUHbIX YCJIOBUSIX;



BBIUMC/ISTH OTHOCUTE/NIbHYIO MOJIEKY/IIPHYI0 W MOJISIDHYIO — MacChl
BeII[eCTB, MAaCCOBYIO [IOJIF0 XMUMHUUECKOTO 3jieMeHTa 10 ¢opmyie
coe/IMHEHMsI, MaCCOBYIO /IO/TI0 BeIlleCTBa B PaCTBOPE, MPOBOUThL PaCUéThl
10 YpaBHEHHIO XMMUUEeCKOU peaki[uy;

TIPUMEHSITb OCHOBHBIE OTIepal[iil MBICTUTE/LHOU /1eATeTbHOCTH — aHa/u3
W CUHTe3, CpaBHeHHe, 0000IIeHMe, CHCTeMaTU3aI|io, KiacCH(UKaIIIO,
BbISIB/IEHHE TIPUUMHHO-C/Ie[ICTBEHHBIX CBsI3ell — /i1 WU3yueHHsT CBOWCTB
Bell[eCTB U XHWMUUECKUX peaklUuil, eCcTeCTBeHHO-Hay4yHble MeTO/bl
Mo3HaHWs — HabsroJeHre, W3MepeHUe, MOJeTUPOBaHUe, YKCIIePUMEHT
(peasibHBIN U MBIC/IEHHBIN );

crefoBaTh  TpaBW/aM  TI0/b30BaHUSI ~ XMMWUECKOW  TMOCYJOouM U
nabopaTopHbIM 00Opy/JOBaHHEM, a TaKXKe TMpaBWlaM oOOpaleHusi C
BeIleCTBAMM B COOTBETCTBUHM C WHCTPYKLUSMU TIO BBITIOJTHEHUIO
nabopaTopHbIX XUMUUECKHUX OIBITOB TI0 TIOJNyUeHHI0 W COOMpaHHIO
ra3oo0pasHbIX BelllecTB (BOJOpOAa U KHMCJIOPO/ia), TPUTOTOBJIEHHUIO
pPacTBOPOB C OIpe/ie/IeHHOM MaCCOBOM [l0/iell paCTBOPEHHOIO BellleCTBa,
IJIAaHUPOBaTb Y TIPOBOAWTb  XUMHUECKWe  SKCIIePUMEHThI  TI0
pAacIi03HaBaHHIO PACTBOPOB Iije/louei U KMCJIOT C TIOMOIIbI0 UHIUKaTOPOB
(makmyc, deHosdTaNerH, METUIOPAHXK U JpyTHe).

K koHily oOyueHusi B 9 Kjiacce rpeiMeTHbIe pe3y/bTaThl Ha 6a30BOM ypOBHE
JOJDKHBI OTpaXkKaTh C(hOPMHUPOBAHHOCTh ¥ 00YUaIOIUXCs YMEHUI:

pPacKpbIBaTb CMBICJI OCHOBHBIX XWUMWYECKUX [IOHATHUM: XUMUYECKUMN
3JIeMeHT, aTOM, MOJeKyJa, WOH, KaTHOH, aHWOH, IPOCTOe BelleCTBO,
CJIOXKHOE BeIlleCTBO, BaJIeHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTb, CTeleHb
OKHUCJIeHUs, XMMUYecKasl peakiusi, XMMuJecKasi CBsi3b, TeTIOBON 3(deKT
peakiuv, MOJb, MOJIApDHbIA  00BEM,  pacTBOp,  3EKTPOJIUTHI,
HEe3/IeKTPO/IUThI, 37eKTPOIUTUYEeCKass JUCCOLMALUs, peakl[id WOHHOTO
oOMeHa, KaTanM3aTop, XUMHUUeCKOoe paBHOBecue, oOpaTuMbie W
HeoOpaTUMble peakI[iH, OKHC/IMTeTbHO-BOCCTAHOBUTE/IbHbIE DeaKIuH,
OKWCJIUTe/Ib,  BOCCTAHOBUTE/b,  OKWC/IE€HWEe W  BOCCTaHOBJIEHME,
a/uioTponusi, am(OTepHOCTh, XMMHUUeCKasi CBSi3b (KOBa/ieHTHasi, UOHHasl,
MeTa/ulhuecKasi), KpUCTa//IMuyecKasl peliéTka, KOppO3usi MeTasl/oB,
CI/IaBbl, CKODOCTb XWUMHWYECKOW peakluu, IIpefesbHO [IOIMyCTUMast
koHuUeHTpauus [TJK BemjecTsa;

WITFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX TIOHATUM U
TIPUMEHSITh 3TH TIOHSITHS MPU ONMCAHUM Bell[eCTB U UX MpeBpallleHUl;
WCIO0/Ib30BaTh XUMHUYECKYI0 CUMBOJIUKY [Jii COCTaBjieHHsT (opMy
BEILeCTB U YPAaBHEHUN XMMUYECKUX PeaKLuM;



orpeje/isiTh BaleHTHOCTb U CTeleHb OKUC/IEHUSI XUMUUeCKUX 37IEMEHTOB B
COeJMHEHUSAX pa3/IMYHOr0 COCTaBa, TMPUHAJJIE)KHOCTb BeIeCTB K
onpe/ie/IEHHOMY KJacCy coeJHeHWM Mo (opMy/aMm, BUJ, XUMUUECKOM
CBA3U (KOBa/leHTHasl, HWOHHAas, MeTa/uIMueckas) B HEOpraHWuecKux
COe/IMHEHUSX, 3apsi/i MOHA TI0 XMMUYeCcKou (opmyisie, XapakTep Cpefibl B
BOJHBIX PacTBOpax HEOPraHWYeCKUX COeJMHEeHWH, TUIl KPUCTa/UTMueCKOou
peLIETKY KOHKPETHOI'O Bell[eCTBa;

packpbiBaTb CMmbICa Ilepuopuueckoro 3akoHa [I. V. MenjeneeBa u
JIEMOHCTPUPOBaTh €ro TOHMMaHWe: OMUChIBaTh M XapaKTepr30BaTh
TabsmunHyto ¢opmy Ilepuogrueckoil CUCTEMbl XUMHUYECKHUX 3/1EMEHTOB:
pa3nuyaTh TIOHSITUSI «T7aBHas ToArpyrma (A-rpynma)» U «obouHast
nogrpynmna (b-rpyrma)», Manble U Oosbliivie TIepUO/bl, COOTHOCUTH
o003HaueHusA, KOTOpble WMEIOTCS B TIePUOJUUYECKON Tabsuie, C
YUCJIOBBIMM ~ XapaKTepUCTMKAMM ~ CTPOEHUsI  aTOMOB  XUMMUECKHUX
3/IeMeHTOB (COCTaB U 3apsj] sfpa, o0llee YUC/IO 3/IeKTPOHOB U
pacripefiejieHe WX TI0 37eKTPOHHBIM CJI0sSIM), OOBSCHATH 0O0IIHe
3aKOHOMEPHOCTU B W3MEHEHWHU CBOMCTB 3JIEMEHTOB U WX COeJUHEHUN B
ripefiesiax MaJibIX MEepPUO/IOB Y TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS] UX
aTOMOB;

K/IaCCU(ULIMPOBATh XMMHUUECKHe 3/IeMEeHThbl, HEOpraHUYeCKue BellleCTBa,
XUMUYeCcKrde peakluy (M0 YMC/Iy Y COCTaBy y4YacTBYKOIIUX B peaklyu
Bel[eCTB, MO TeII0BOMYy 3(¢deKTy, M0 U3MEeHEeHUIO CTereHell OKUC/IeHUs
XAMMHYECKHX 37IeMEeHTOB);

XapaKTepu30BaTh (OMHUCHIBaTh) OOIMMe U creruduueckre XUMHUeCKUe
CBOMCTBA TMPOCTBIX W CJIOXKHBIX BeIIeCTB, MOATBepPXKAasi OIucaHue
NIpUMEPAMHU  MOJIEKYJISIDHBIX W WOHHBIX YpPaBHEHHWH COOTBETCTBYHOLUX
XUMUYECKUX peakLvy;

COCTaBJIATb yPaBHEHUS 3JIEKTPOJUTHYECKOU [UCCOLMALMU  KHUCJIOT,
11[e/I0Yer U COseH, MOoJIHble M COKpall|éHHbIe YpaBHEHHUsI PeaKl[iii MOHHOIO
oOMeHa, ypaBHeHUs peakiui, TMOATBEP)KAAIIINX CYyIeCTBOBaHHe
reHeTUYeCKOU CBSI3W MeK/y BellleCTBaMM Pa3/IMuHbIX K/1aCCOB;
pPacKpbiBaTh CYIIHOCTb OKHC/IUTETbHO-BOCCTAHOBUTE/IBHBIX  peaklui
TIOCPeZICTBOM COCTaBJIeHUS 3/IEKTPOHHOTO OaslaHca 3TUX peakijui;
TPOTrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT WX CTPOEHMS,
BO3MOXXHOCTM TPOTEKaHUsI XWUMHWYECKUX TpeBpallleHud B Ppa3IMyHbIX
YCJIOBUSIX;

BBIUUC/IATb OTHOCUTE/IbHYI0 MOJIEKYJ/IIPHYIO UM MOJISIPHYHO ~ MaccChl
Bell[eCTB, MAaCCOBYH [I0JIF0 XHWMHUUYECKOro 3jeMeHTa 1o (opmyie



Coe/IMHEHNs], MaCCOBYIO [IO/TI0 BellleCTBa B PaCTBOPE, MPOBOAUThL PaCUYEThl
10 YpaBHEHHIO XMMHUUYECKOW peaklvy;

cobmofjaTh  TpaBW/ia  TIO/Ib30BaHUS ~ XMMUUYECKOW  TOCylol U
nabopaTopHbIM 00OpyZOBaHMEM, a Takke TpaBWia oOpaileHus «C
Bell[eCTBAMU B COOTBETCTBUM C HWHCTPYKLUSIMA TI0 BBINIOJTHEHUIO
nabopaTopHbIX XUMUUECKHUX OIBITOB TI0 TIOJNyUeHHI0 W COOMpaHHIo
ra3oo0pa3HbIX BelllecTB (aMMMaKa M YIIeKHUC/IOTO ra3a);

MPOBO/IUTh  peaklUW, TIOATBep)KJarolle  KaueCTBEeHHbIM  COCTaB
Pa3MYHBIX BeIeCTB: Paclio3HaBaTh OMBITHBIM IyTEM XJIOPUA-, OPOMU-,
voaua-, KapboHart-, docdar-, CWIMKaT-, CyabdaT-, THIPOKCHA-UOHBI,
KaTWUOHbI aMMOHHSI M WOHBI W3YUeHHBIX METa/lJIOB, TPUCYTCTBYIOIIUE B
BO/IHBIX PacTBOpax HeOPraHUUeCKUX BelleCTB;

TIPUMEHSITb OCHOBHBIE Ofepaljiy MbIC/IUTE/IbHON JesiTe/TbHOCTU — aHaJIn3
W CHHTe3, CcpaBHeHHe, 0000IijeHre, CUCTeMaTH3alyio, BbIsB/IeHHE
TIPUYUHHO-C/Ie/ICTBEHHBIX CBsI3eM — [I7IsT M3y4YeHWs] CBOMCTB BeIeCTB U
XUMUYECKHUX peakluil, eCcTeCTBeHHO-HayuHble MeTOZbl TI03HaHUS —
Hab/Tto/leHre, WU3MepeHre, MOJe/TMpOBaHKe, SKCIiepUMeHT (peanbHbIA U
MBICJIEHHBIN ).



TEMATUYECKOE IVNTAHUPOBAHUE

8 KJIACC
KonunyecTrBo yacos
No HaumeHoBaHMe pa3jesioB " OneKTpoHHbIe (H(POBEHIE)
KonTpo/ibHbIe IIpakTHUyeckue
n/n TeM NPOrpaMmabl Bcero oOpa3oBaTe/IbHBIE PecypChl
padoThI padoThI
Pa3pen 1. IlepBoHavyaibHbIe XUMHUYECKHE TIOHATHSA
Xumusi — BakHast 00/1aCTh

11 €CTeCTBO3HAHUS U 5 ’ bubnmoreka LIOK

’ MPaKTUUeCKOU JesiTelbHOCTH https://m.edsoo.ru/7f41837c

yesioBeKa

12 BemjectBa u xummuueckue 15 1 bubmioreka LIOK

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

Wtoro no pa3peny 20

Pa3gen 2. BaxkHeliue npejCTaBUTe/ M HEOPraHMUeCKUX BelllecTB
91 Bosgyx. Kucnopog. ITonsarue 6 bubmuoreka IIOK

' 00 okcugax https://m.edsoo.ru/7f41837¢
29 Bopopopa.Ilousatre o KucmoTax 3 1 bubmoteka LIOK

' U COJISIX https://m.edsoo.ru/7f41837¢
23 Bogaa. PactBopel. TToHsiTHe 006 5 1 1 bubmmoreka LIOK

' OCHOBaHUsIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 1 1 1 bubnmoreka LIOK

’ HeOpraHuyeCcKnx coeIMHeHUN https://m.edsoo.ru/7f41837c

Wtoro no pa3peny 30

Pa3pen 3. Ilepuoanueckuii 3akoH u Ilepuoguueckasi cuicreMa XUMHUUecKUXx 3/1eMeHTOB [I. 1. MeH/jenieeBa. CTpoeHHe aTOMOB.

Xumuueckas cBfi3zb. OKHC/IMTE/TBHO-BOCCTAHOBUTE/IHHbBIE peaKuu




[epuoguuecKuii 3aKOH U

31 [Teprogrueckasi cuctema 7 bubmmoreka IIOK
' XAMUUEeCKHX 3jiemeHToB . . https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue aToma
XHnMHuuyeckast CBSI3b.
3.2 OKUC/IUTe/NBEHO- 8 Bubmorexa IOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTE/IbHbIE pPeaKiu1
bubmuoreka IIOK
n 1
TOTO TO pasAey > https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 Bu6morexa HOK
P P https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPO'PAMME




9 KV/IACC

KosinuecTBo yacos JJIeKTPOHHbIEe
HaunmveHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m Kontponbubsl | IIpakTHueckue
NMPOrpamMMblI Bcero oOpa3oBare/IbHbIE
e paboTbI paboTbI
pecypchbl
Pa3pen 1. BemjectBo U XuMHU4YeCKHe peakiuu
11 [ToBTOpEHUE U yrybOeHye 3HAaHUH g 1 bubmoreka LIOK
' OCHOBHBIX pasziesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIe 3aKOHOMEPHOCTH XUMUUeCKHUX 4 bubmoteka LIOK
’ peak1uii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKast JUCCOLaLs. 3 1 1 bubnmoreka IIOK
' XuMHUeCcKue peakliv B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro no pa3peny 17
Pa3pgen 2. HemeTa/l/ibl U X COeJUHEHHUA
51 OO0111as1 XapaKTePUCTUKA XUMHUUECKUX 4 1 bubmmoreka IIOK
' snemMeHTOB VIIA-rpymrbl. ['asoreHsl https://m.edsoo.ru/7f41a636
OO0111ast XapaKTepUCTHKA XUMUYECKHX
2.2 snemeHTOB VIA-rpymsl. Cepa u eé 6 Bubmorexa OK
) Py - -eP https://m.edsoo.ru/7f41a636
CcoeIMHeHUst
OO0111ast XapaKTepUCTHKA XMMUYECKIX
2.3 371eMeHTOB V A-rpytibl. A30T, pocdop U ux 7 1 Bubmorexa OK
' py ' ’ P https://m.edsoo.ru/7f41a636
COoeIMHeHUst
OO0111ast XapaKTepUCTUKA XUMUYECKIX
2.4 snemMeHTOB IVA-rpymmsl. Yriepog v 8 1 2 bubmotexa OK
' 3 PYHTIBL. JTAEPOA https://m.eds00.ru/7f41a636
KPeMHUH U UX COeUHEeHUSsI




Wtoro no pa3peny

25

Pa3pen 3. MeTa/ljibl M X COeJMHEHHUSA

. bubmoreka LJOK
3.1 Obuype cBoiicTBa MeTa/I0B 4 https://m.edsoo.ru/7f41a636
3.2 BakHelillve MeTasibl ¥ UX COeUHEHUS 16 Bubmorexa [JOK
https://m.edsoo.ru/7f41a636
Wtoro no pa3peny 20
Pa3pen 4. Xumus 1 oKpy’kawuias cpeja
4.1 BeiliectBa 1 MaTepuasbl B )KU3HU UeIOBEKa 3 Bubmiorexa HOK
) . p https://m.edsoo.ru/7f41a636
Wtoro no paszeny 3
Pe3epBHOE Bpems 3 Bubmiorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHUIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 68




ITIOYPOYHOE IVNTAHUPOBAHUE

8 KJIACC
KommuecTBo yacos JJIEKTPOHHBIe
No nudpoBbie
Tema ypoka Konrponbnsie | IIpakTnueckn
n/n Bcero ob0pa3oBare/ibHbIE
paboThI e padoTsI
pecypchl

1 [Ipeamet xvMun. Ponb XUMUM B )KU3HU 1 Bbubmoteka LIOK
yesioBeKa. Tesa 1 BelljecTsa https://m.edsoo.ru/ff0d210c

2 [ToHsiTHe 0 MeTOJaxX MO3HaHUSI B XUMUH 1 Bubmaotexa [IOK

A https://m.edsoo.ru/ff0d227e
[TpakTryeckast pabora Ne 1 «IIpaBusa paboTbl
3 B nabopaTopuu ¥ MpuUéMbI 0OpaItieHusl C 1 Bubmaotexa [IOK
patop P bat https://m.edsoo.ru/ff0d23dc
nabopaTopHbIM 000py/J0BaHHEM»

4 Yuctele BemjectBa u cMec. CriocoObl 1 bubmoteka LIOK
pasfiesieHusi cMecei https://m.edsoo.ru/ff0d26ca
[pakTueckast pabota Ne 2 «Pa3genenue

5 cMecel (Ha mpyMepe OYUCTKY TTOBapeHHOU 1 Bubmiorexa [IOK

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

6 TOMBI M MOJIEKYJTb! https://m.edsoo.ru/ff0d2a6c

7 XumMurueckue 371eMeHTbl. 3HaKU (CUMBOJIbI) 1 bubmioreka LIOK
XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThle U C10KHbIe BeljecTsa 1 Bubmiorexa IOK

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

9 ATOMHO-MOJIEKYJIIPHOE yUYeHHe 1 Bubmiorexa IOK

Yp y https://m.edsoo.ru/ff0d2d50
10 3aKOH IOCTOSTHCTBA COCTaBa Bell|eCTB. 1 Bbubmoteka LIOK




Xumuueckasi popmysa. BaneHTHOCTh aTOMOB
XUMUYECKHUX 3/IEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTHOCHUTe/IbHAs aTOMHas Macca. bubmioteka LIOK
OTHOCHUTe/IbHAs MOJIeKYJISIpHasl Macca https://m.edsoo.ru/ff0d323c
1 MaccoBasi 0711 XUMUYEeCKOr'0 3/IeMeHTa B bubmuoreka LIOK
COoeJUHeHUH https://m.edsoo.ru/ff0d350c
13 KosmnuectBo BejectBa. Mosb. MosisipHas bubnuoreka LIOK
macca https://m.edsoo.ru/ff0d5230
14 dusnueckre U XUMUUeCKUe sBIeHU. bubnuoreka LIOK
XuMurueckasi peakLust https://m.edsoo.ru/ff0d37fa
15 [Ipr3HaKku U yC10BUs IIPOTEKaHUS Bbubmoteka LIOK
XUMHUYEeCKUX peakiui https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHeHHs MacChl Bell[eCTB. bubmoreka [IOK
XHWMHUUeCKue YpaBHeHUs https://m.edsoo.ru/ff0d3b88
17 BrlurcieHns KoiMyecTBa, MacChl BelljecTBa bubmuoreka LIOK
10 YpaBHEHUSM XUMHYeCKUX pPeakLui https://m.edsoo.ru/ff0d5708
Knaccudukanys XuMAueCcKnx peakLyn
18 (coe, I/IHqZHI/IHH a3/10’)KeHUst 3a1\P/1)e eL:{I/IH Bubmmorexa [JOK
A P ’ o ’ https://m.edsoo.ru/ff0d3f34
obMeHa)
M. B. JIOMOHOCOB — YyuéHbIii-
19 sHUMK/IoTIeAuCT. O6061IeHe 1 Bubmiorexa LIOK
! AHCT. Hj https://m.edsoo.ru/ff0d40c4
cucTeMaTtr3alus 3HaHUK
20 KontponbHas pabora Nel 1o Teme bubmoreka IIOK
«BelectBa U XUMHUUeCKHUE PeakL[huu» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecs rasos. Cocras Bo3zyxa.
A Y Bbubmoteka LIOK
21 Kucnopog — 3neMeHT U IpOCTOe BeLLecTBO.

O30H

https://m.edsoo.ru/ff0d448e




®du3rueckre 1 XMMHUUeCcKre CBOMCTBA

bubmioreka LJOK

22 KMC/I0po/ia (peaki[uy OKUCIeHUs], TOPeHUe).
pozia (peaiiy » TP ) https://m.edsoo.ru/ff0d4614
[Tonsite 06 okcHgax
CriocoObI 1oJTyueHHst KUC/IOpPoZia B
23 nabopaTopyu U MPOMBIIIEHHOCTH Bubmaorexa [IOK
barTop P ' https://m.edsoo.ru/ff0d497a
IIpuMeHeHue KUCI0pOja
TennoBoii 3¢peKT XMMUUECKOM peakiiu,
24 TIOHSITHE O T(i)q)MOXI/IMI/IHeCKOM paBHeuHI/II/I Bubmaorexa [IOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- U FHAOTEPMUUECKUX peaKLHAX
Tormmeo (HeTh, yroJib ¥ MeTaH).
25 3ar HSHEI—EI/IEQ;OB yxa CI0CO0BI ()ero Bubmaorexa [IOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
rpe/IoTBpall[eHUsT
[MpakTuyeckas pabora Ne 3 o Teme
26 «[TonyuyeHue 1 cobupaHue KUCI0PO/ia Bubmiorexa IOK
y Ny P poaa, https://m.edsoo.ru/ff0d4ae2
v3y4eHue ero CBOUCTB»
97 Bopopos — 371eMeHT 1 IPOCTOoe BellecTBO. bubmioreka LIOK
Haxoxxpenue B ripupo/e https://m.edsoo.ru/ff0d4dd0
)8 ®du3nueckue U XMMUUeCKre CBOMCTBA bubmuoreka IIOK
Bozgopoga. [IpumeHenue Bogopoza https://m.edsoo.ru/ff0d4dd0
bubnuoreka IIOK
29 ITonsiTHE O KUC/I0TAX U COMSAX
https://m.edsoo.ru/ff0d50d2
30 Crioco0nI To/Ty4yeHust BOAOPO/a B bubmoreka IIOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
I[MpakTueckast pabota Ne 4 1o Teme
31 «[TonmyueHue u cobrpaHre BoJopoza Bubmaorexa [IOK
y . P AOPOAS, https://m.edsoo.ru/ff0d4f42
M3y4yeHue ero CBOMCTB»
. , b K
32 MovisipHelii 00bEM ra3oB. 3aKOH ABOTaZIpo nbmiotexa [0

https://m.edsoo.ru/ff0d542e




Brrurcienus O6’BéMa, KOJ/IM4UeCTBa BeleCTBa

33 rasa 1o ero u3BeCTHOMY KOJIMUeCTB bubmiorexa LIOK
B y y https://m.edsoo.ru/ff0d55a0
BeIl[eCTBa WK 00BEMY
BbrurciieHrsi 00bEMOB T'a30B 10 YPaBHEHUIO
34 eaKI[MM Ha OCHOBE 3aKOHA 00BEMHBIX Bubmaorexa [IOK
peart . https://m.edsoo.ru/ff0d5708
OTHOILLIEHWH Ta30B
35 ®du3nueckre U XMMUUeCKre CBOMCTBA BO/bI Bubmaorexa [IOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuii. [ToHsiTHE 06 bubmoteka LIOK
WHAUKATOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuresb. HacklieHHble 1
37 He}?acm epHHLIe paCTBo bl MaIZiOBaH o4 Bubmiorexa OK
H P peL- A https://m.edsoo.ru/ff0d5b40
BellleCTBa B pacTBOpe
[MTpakTryeckas pabora Ne 5 o Teme
38 «IIpuroroByieHHe paCTBOPOB C OMpeAeEHHOM Bubmiorexa IOK
P . . P p PeA https://m.edsoo.ru/ff0d5eba
MacCCOBOM Zl0/1el PACTBOPEHHOTO Bell[eCTBa»
39 KonTponbHas pabota Ne2 110 Teme bubnuoreka LIOK
«Kucnopoa. Bogopog. Bopa» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KiaccupuKalus, bubmioreka LIOK
HOMEHK/IaTypa https://m.edsoo.ru/ff0d664e
[TonyuyeHue U XMUMUUeCKUe CBOMCTBA
41 KUC/IOTHBIX, OCHOBHBIX ¥ aM()OTepPHBIX Bubmaorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCH/IOB
4 OcHoBaHUSI: COCTaB, K1acCU(MUKALIUS, bubmoreka LIOK
HOMeHK/IaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHue u XMUMHUUeCKUE CBOMCTBA Bubmoreka LIOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 KucoTel: cocTtaB, Kiaccudukariys, bubmoreka LIOK




HOMEHK/IaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyueHue U XUMUUeCKHEe CBOMCTBA KUC/IOT Bubmaotexa IOK
y https://m.edsoo.ru/ff0dfee?
46 Conu (cpegHue): HOMEHK/IATypa, CTIOCOObI bubmoreka IIOK
TOTyueHusl, XMMHUYeCcKre CBOMCTBA https://m.edsoo.ru/00ad9474
[pakTrueckast pabota Ne 6. PerieHue
47 9KCIIePUMEeHTAa/IbHBIX 3a/ay I10 TemMe Bbubmoteka LIOK
«OCHOBHBI€ KJ/IaCChl HEOpraHM4YeCKux https://m.edsoo.ru/00ad9b7c
CcoeITMHEeHUM»
48 ['eHeTHueckas CBSI3b MeXy K1acCcaMUu bubmuoreka LIOK
HeOpraHuuyeCcKux CoeIMHeHUN https://m.edsoo.ru/00ad9a50
bubmoreka LIOK
49 O6o61eHre U cucTemMaTH3aus 3HaHUH
. H https://m.edsoo.ru/00ad9cb2
KonTpospHast pabota Ne3 o Teme
50 "OCHOBHBI€ KJ/IaCChl HEOPraHUYeCKux Bubmorexa [IOK
. P https://m.edsoo.ru/00ad9ela
COoeIMHeHUN
[TepBbie MOMBITKY KIaCCUPUKALUU
bubmoTeka LIOK
51 XUMUYeCKUX 371eMeHTOoB. [IoHaTHe o rpynmnax
https://m.edsoo.ru/00ad9ffa
CXO/JHBIX 3/IEMEHTOB
[Tepuroanueckuii 3akoH u Ileproanueckas
52 CI/I(E)TEM'EEL:I XAUMUYECKUX BHEMGETOS O n Bubmmorexa [JOK
T https://m.edsoo.ru/00ada52c
MeHgeneeBa
53 ITepuonpl, rpyIirbl, NOATPYIIIEI Bubmmorexa [JOK
PHOZEL, TPYTIHIEL, HOATPY https://m.edsoo.ru/00ada52c
54 Ctpoenue aTomoB. CocTaB aTOMHBIX si7iep. bubmiorteka LIOK
N3oTorbl https://m.edsoo.ru/00ada342
55 CrpoeHue 3/IeKTPOHHBIX 000/10UeK aTOMOB bubmioTeka LIOK

snemeHTOB [lepuoguyeckoii cuctemsl [. U.

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




MeHgeneeBa

XapaKTepI/ICTI/IKa XHUMHUYeCKOro 3jieMeHTa I10

bubmmoreka IIOK

56 ero I0JIOXKeHUIO B [Tepuoanueckou cucreme
PHOA https://m.edsoo.ru/00ada824
. Y. Menpeneesa
3HaueHue [Tepruoanueckoro 3akoHa Ajis
57 pasBUTUA HAyKU U IIpakTUKU. [1. U. Bbubmoteka LIOK
MeHnpieneeB — yuéHbll, efjaror u https://m.edsoo.ru/00ada96e
rPaKJaHWH
58 OJIEKTPOOTPHLIATe/IbBHOCTh aTOMOB Bbubmoteka LIOK
XUMUUECKHUX 3/IEMEHTOB https://m.edsoo.ru/00adaab8
Bbub OK
59 HMonHasa xumMuueckas CBSI3b ubsmotexa I1
https://m.edsoo.ru/00adac34
60 KoBasieHTHas 11o/isipHast XUMUuecKast CBS3b Bubmiorexa HOK
P https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HernoJigpHasi XUMUUecKasl CBA3b Bubmiorexa HOK
p https://m.edsoo.ru/00adaab9
bubmuoreka IIOK
62 C
TEIEHD OKMC/IEHUA https://m.edsoo.ru/00adae?8
63 OKUC/IUTEe/TEHO-BOCCTAHOBUTE/IEHEIE PeaKIun Bubmiorexa [JOK
peaKt https://m.edsoo.ru/00adb076
64 OKUCIUTeNN U BOCCTAaHOBUTEU Bubmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonTtponbHas pabota Ne4 110 Teme «CTpoeHue bubmioreka LIOK
aToMa. XUMHUUecKast CBI3b» https://m.edsoo.ru/00adb486
66 Pe3sepBHbIii ypok. O606111eHIe U bubmoreka IIOK
CcHCTeMaTH3al[ysl 3HaHUI https://m.edsoo.ru/00adb33c
67 Pe3epBHbIil ypok. Ob606IeHMe 1 bubmoteka LIOK

CUCTeMaTHU3adllUA 3HaHul

https://m.edsoo.ru/00ad9cb2




68 Pe3sepBHbIii ypok. O606111eHIe U 1 bubmoreka IIOK
CcHCTeMaTH3al[ysl 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 K/IACC

Ne KosnuecTBo yacoB O/IeKTPOHHBIE
) pHppoBbIe
o/ | Tema ypoka Bcer | Konrtposnbn | IlpakTuuec
o0pa3oBare/ibHbIE
n ) ple padoThI KHe padoThI pecypesr
[Tepuoanueckuit
3aKOH.
[MTepuoguueckas Bubmoreka LIOK

1 cucTema 1 https://m.edsoo.ru/00ad
XUMUYECKUX b59%e
snemeHntoB /. 1.

MenpeneeBa

3aKOHOMEepHOCTU

B M3MeHeHUH!

CBOMCTB bubmmoreka LIOK

2 XUMUYECKUX 1 https://m.edsoo.ru/00ad
3JIeMEHTOB b6b6
IePBLIX TPEX
Tepuo/ioB
Knaccudukarys

bubmioreka LIOK

3 11 HOMEHKaTypa 1 https://m.edsoo.ru/00ad
HeopraHuueckKux b7e2
Bell[eCTB
Bubi
XUMUUeCKOH bubnuoreka LIOK

4 CBS3U U TUIIBI 1 https://m.edsoo.ru/00ad
KPHUCTa/UTNYeCKUX bac6
peLIéToK
KontposbHas
pabora Nel 1o
TeMe
«IToBTOpEHME U

5 yriyosieHue 1 1
3HaHUM
OCHOBHBIX
paszienoB Kypca 8
KJlacca»

6 Knaccudukarus 1 bubmmoreka [IOK
XUMHUYECKUX https://m.edsoo.ru/00ad
peaxIuii 110 bcb0
pa3/IMUHbIM




IpHU3HaKaM

CBOICTBA CoJiell B

ITousarue o
CKOPOCTH
XUMHUUECKOU
bubmioTeka LIOK
peakiuu.
7 https://m.edsoo.ru/00ad
ITonarue o
be9a
TOMOT€HHBIX U
reTeporeHHbIX
peaxiusax
ITousaTue o
XUMUYECKOM
pPaBHOBECUU.
PakTOopHI,
B/MSIIOLL{ME Ha Bubmioreka IIOK
8 CKOPOCTb https://m.edsoo.ru/00ad
XUMUYCCKOU c28c
peakiuu 1
T10JIOYKeHUe
XUMUYECKOTr0
paBHOBECHSsI
OkucmTeNBHO- Bubmioreka LIOK
9 BOCCTAaHOBUTE/IbH https://m.edsoo.ru/00ad
ble peakLiiu cade
Teopus
3/1IeKTPOJIUTUUECK
N bubmioTeka LIOK
OM IUCCOIHALHH.
10 https://m.edsoo.ru/00ad
Cu/nbHble U
cd68
csabble
3/1IEKTPOJIUTHI
VoHHbIE bubnmoreka LIOK
11 ypaBHeHUsA https://m.edsoo.ru/00ad
peakLui d448
XuMuueckue
CBOMCTBA KUCJIOT
1 OCHOBAHUI B
bubmioreka LIOK
cBeTe
12 e LCTABeH https://m.edsoo.ru/00ad
o TaBJICHUN
PEA dsds
00
3/1IeKTPOJIUTUUECK
OM IWCCOLMaLn
13 XumMHuueckue bubmoreka LIOK

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




cBeTe

npe/CcTaBIeHUI
006 dsb2
3/1IEKTPOJIUTHUECK
0l IWCCOLMaLAU
Momstme o bubmoteka LIOK
14 P p—— https://m.edsoo.ru/00ad
d9d4
O606111eH1e U bubmoreka LIOK
15 cucTteMaTu3sanus https://m.edsoo.ru/00ad
3HaHUU ddi2
[TpakTrueckas
pabora Ne 1. bubmuoreka IIOK
16 «Pellienue https://m.edsoo.ru/00ad
9KCIIEPUMEHTA/Th dbfa
HBIX 3aJa4»
KonTponbHas
pabota Ne2 1o
Teme
«ONeKTpouTHYe Bubmoteka LIOK
17 cKas https://m.edsoo.ru/00ad
JIUCCOLHALIHS. decO
XuMHuyeckue
peakiuu B
pacTBopax»
Obuas
XapaKTepuCTUKa
I bubmmoreka IIOK
18 https://m.edsoo.ru/00ad
XuMHUyeckue
. dfe2
CBOICTBa Ha
rpuMepe xJjiopa
XJI0pOBOZOPOL.
ConsiHast
KUCJIOTA, bubmuoreka IIOK
19 XMMUUYeCKHe https://m.edsoo.ru/00ad
CBOMCTBa, el04
ToJlyueHue,
TpUMeHeHue
20 [TpakTHueckas bubmoTeka LIOK

pabota Ne 2 110
TeMe
«ITonmyuenue

https://m.edsoo.ru/00ad
e348




COJISTHOM
KHUCJIOTBI,
usyueHue eé
CBOMCTB»

Briunciienus o

ypaBHEHUSIM
XUMHYECKUX bubmmoreka LIOK
21 peakLui, ecim https://m.edsoo.ru/00ad
OJVIH U3 e488
peareHTOB /laH B
130BITKe
O6mmas
bubmioreka LIOK
XapaKTepuCTHKa
22 https://m.edsoo.ru/00ad
s71eMeHTOB VIA-
e64a
TPYTIbI
AnoTporHeie
MoAu(DUKaLIUU
Cephl.
HaxoxnaeHue bubmmoreka LIOK
23 Cepsl U eé https://m.edsoo.ru/00ad
CcoeJIMHEHUM B e64a
rpupo/e.
XUMuryeckKue
CBOMCTBA Cepbl
CepoBogopog,
CTpOeHuUe, bubmmoreka LIOK
24 ¢usnyeckue u https://m.edsoo.ru/00ad
XUMUYECKHe €802
CBOMCTBA
Oxcupp! cepsl.
CepHas KUCJIOTa,
bubmioTeka LIOK
¢usnyeckue u
25 https://m.edsoo.ru/00ad
XUMUUeCKUe
. ea28
CBOWCTBa,
TpUMeHeHue
26 Xumuueckue bubmmoreka IIOK
peakuuu, https://m.edsoo.ru/00ad
nekalye B ec8a
OCHOBe
TIPOMBII/IEHHOT O
criocoba

TIOTyUeHust




CepPHOU KUCJ/IOTHI.
XUMHyeckoe
3arpsi3HeHue
OKpY>Karollei
CpeJib
CoeITUHEeHUSIMHU
cepbl

Brrunciienue
MaCCOBOM /10J1

bubmoreka LIOK

27 https://m.edsoo.ru/00ad
BBIXO7Ia MPO/IyKTa ec8a
peakiuu
O6mmas
XapaKTepuCTUKa
371eMeHTOB VA-
rpynnsl. A30T, Bbubmoteka LIOK
28 pacrpocTpaHeHue https://m.edsoo.ru/00ad
B IIpupoze, eeab
¢r3nueckre u
XUMHUYECKHe
CBOMCTBA
AMMHaK, ero
¢usnyeckue u
bubmoreka LIOK
29 XHME/I Heckne https://m.edsoo.ru/00ad
CBOWCTBa, £004
ToJTyueHue u
TIpUMeHeHHe
[IpakTrueckas
pabora Ne 3 1o
Teme bubmoreka LIOK
30 «ITonyuenue https://m.edsoo.ru/00ad
aMMHaKa, £180
M3yueHue ero
CBOUCTB»
A30THas KUC/IoTa,
e r3HueCKUe 1 bubmioreka LIOK
31 N https://m.edsoo.ru/00ad
. £306
CBOICTBa
32 Wcrons3oBaHue Bbubmoteka LIOK
HUTPATOB U COJen https://m.edsoo.ru/00ad
aMMOHMUS B 518
KauecTBe

MHWHEDPAJIbHBIX




ynobpeHui.
XUMHyeckoe
3arpsi3HeHue
OKpY>Karollei
CpeJib
CoeITUHEeHUSIMHU
asorta

33

docdop. Okcug
docdopa (V) u
dhocdopHas
KWC/IOTa,
¢r3nueckre u
XUMHUYECKHe
CBOICTBA,
rosiyyeHye

bubmoreka LIOK
https://m.edsoo.ru/00ad
f68a

34

Ncnonb3oBanue
docdaros B
KauecTBe
MUHepPaTbHBIX
yA00peHui.
3arpsi3HeHUe
TIPUPOJHOM
cpeJibl
dbocdaramu

bubmoreka IIOK
https://m.edsoo.ru/00ad
fc20

35

Yrnepog,
pacrpocTpaHeHHe
B TIpPUpO/Ie,
(dbusmueckue u
XUMHUUECKUe
CBOMCTBA

bubmmoreka [IOK
https://m.edsoo.ru/00ad
fd9c

36

Okcupl
yTrJiepofa, ux
¢r3nueckre u
XUMHUUECKHe
CBOMCTBA.
OKOJIOTUYeCKHe
TIpo6JIeMBI,
CBsI3aHHBIE C
OKCH/IOM
yraepoza (IV)

bubmoreka LIOK
https://m.edsoo.ru/00ad
febe

37

YronbHag
KHCJIOTA U eé

bubmioreka LIOK

https://m.edsoo.ru/00ae
006¢




COJ/In

[IpakTrueckas
pabora Ne 4 10
teme "Ilonyuenue
bubmioTeka LIOK
YTJIEKHUCTIOTO
38 https://m.edsoo.ru/00ae
rasa.
027e
KauecTBeHHas
peakius Ha
KapboHaT-uoH"
[TepBoHauasnbHbIE
TOHATHS 00
bubmioTeka LIOK
OpraHuuecKux
39 https://m.edsoo.ru/00ae
BellleCTBaX KakK O
Lu 054e
COeTMHEHUSIX
yrjepopa
. bubmoreka LIOK
Kpemuuii 1 ero
40 S — https://m.edsoo.ru/00ae
A 080a
[TpakTrueckas
pabota Ne 5.
Perienne
9KCIepuMeHTallb bubmioreka LIOK

41 HBIX 33/a4 I10 https://m.edsoo.ru/00ae
TEME 0bf2
«Baxxueimme
HeMeTaslbl U UX
COeUHEHUS»

KonTponbHas
pabota Ne3 o
TeMe bubmuoreka IIOK

42 . https://m.edsoo.ru/00ae

«Baknemme

0el8
HeMeTasUlbl U UX
COeUHEHUS»

43 Oob1as bubmioreka LIOK
XapaKTepUCTHKA https://m.edsoo.ru/00ae
XUMUAYeCKUX 103e
371EMEHTOB —

MeTasl/IoB.
MeTannuueckas
CBSI3b U
MeTaJl/InuecKast

KPHUCTAJIJIMYeCKasd




peruéTka.

du3nyeckue
CBONCTBA
MeTaJlJioB
XyUMHUUecKue
CBOMCTBA
MeTaslIoB. Bubmioreka IIOK
44 OJIeKTPOXUMUYeC https://m.edsoo.ru/00ae
KW psiJ 1156
HarpspKeHUH
MeTaJlJioB
O6mme criocoObl
TOJTyYeHuUst
MeTaJl/ioB.
CniaBsl.
Brrurcienus o
bubmmoreka LIOK
45 YPABHEHIAM https://m.edsoo.ru/00ae
XI/IMI/IqefKI/IX 1156
peakiui, eciu
OJIVH U3
peareHTOB
COJIePKUT
npUMecu
[TousiTHE O bubmoteka LIOK
46 KOpPpPO3UH https://m.edsoo.ru/00ae
MeTaslJIOB 1278
[llenousble Bbubmoteka LIOK
47 METAILL https://m.edsoo.ru/00ae
14b2
Oxkcugpl U bubmioreka LIOK
48 THUJIPOKCH/TBI https://m.edsoo.ru/00ae
HATpUs U KaJust 14b2
[MlemoyHO3eMeNb
bubmoreka IIOK
49 Fbie Mefaﬂﬂbl B https://m.edsoo.ru/00ae
KEIJII:LIITIJI/I u 1568
MarHui
BakuHeiime bubmmoreka IIOK
50 coeIMHeHMSI https://m.edsoo.ru/00ae
KaJibLUs 15e8
O600111eHME 1
51 CHCTemMaTH3aLus

3HaHUHN




JKECTKOCTb BOABI

bubmoreka LIOK

52 U CII0COObI eé https://m.edsoo.ru/00ae
yCTpaHeHUst 1886
[IpakTrueckas
pabora Ne 6 110 bubmmoreka LIOK
53 Teme "JKECTKOCTh https://m.edsoo.ru/00ae
BO/Ibl U METO/IbI 1ae8
eé ycTpaHeHust"
bubmoreka LIOK
54 AnromuHui https://m.edsoo.ru/00ae
1c64
AwmdoTepHbIe bubmuoreka IIOK
55 CBOMCTBa OKCHJIa https://m.edsoo.ru/00ae
Y TU/IPOKCH/IA 1c64
bubmioreka LIOK
56 Keneso https://m.edsoo.ru/00ae
1d86
Okcuppl,
i —— bubmoTeka LIOK
57 com xenesa (1) https://m.edsoo.ru/00ae
35e6
u xene3a (I11)
O06o061eHue u
58 CUCTeMaTH3alus
3HaHUU
[TpakTyeckas
pabora Ne 7.
Pentenne
SKCIIepHUMEeHTalb bubnuoreka LIOK
59 HBIX 3aJjau I10 https://m.edsoo.ru/00ae
TeMe 3de8
«Baxxueume
MeTaJl/ibl U UX
COeIMHEeHUSsI»
60 Brruucsienus mo bubmoreka LIOK

ypaBHEHUSIM
XUMUUYECKUX
peakLyi, ecim
OJIUH U3
peareHToB /jaH B
HU30BITKE UIN
COJIEPIKUT
TIPUMECH.

https://m.edsoo.ru/00ae
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Brruucnenus
MaCCOBOM /10J1
BBIXO7Ia MPO/IyKTa
peakLyu
O600r111eH1E U
61 CHCTemMaTH3aLus 1
3HAHUU
KontposbHas
pabora Ne4 1o
TEME
62 . 1
«Barkuelimiue
MeTa/l/Ibl U UX
COoeITMHEeHUSI»
BerjectBa n
bubmioreka LIOK
MaTepuasbl B
63 . 1 https://m.edsoo.ru/00ae
TOBCe/THeBHOM 350
JKU3HU UeJI0BeKa
XuMunueckoe
bubmioreka LIOK
3arpsi3HeHue
64 . 1 https://m.edsoo.ru/00ae
OKpY»Karo1eit 4270
cpeJibl
Ponb xumuu B
bubmuoreka IIOK
pelieHun
65 1 https://m.edsoo.ru/00ae
9KOJIOTUUECKUX 4270
rpo6em
Pe3epBHbI yPOK.
bubmoreka IIOK
O06o061eHre u
66 1 https://m.edsoo.ru/00ae
CI/ICTEI\faTI/BaL]I/IH 0d0a
3HAHUU
Pe3epBHbI yPOK.
bubmmoreka [IOK
O6o0611eHre U
67 1 https://m.edsoo.ru/00ad
CI/ICTel\faTI/BaLII/IH b33c
3HAHUHU
Pe3epBHbIii ypOK.
bubmmoreka LIOK
O600111eHME U
68 1 https://m.edsoo.ru/00ad
CI/ICTEI\félTI/IBElL[I/IH 9ch?
3HAHUKI E—
OBIIEE
KOJIMYECTBO 68
YACOBIIO

I[TPOI'PAMME




