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ITOSACHUTEJ/IbHASA 3AITNCKA

[lporpaMma MO XWMHMM Ha YpOBHe OCHOBHOro o0O0iero o6pa3oBaHus
COCTaB/ieHa Ha OCHOBe TpeOOBaHWM K pe3y/lbTaTaM OCBOEHHUSI OCHOBHOM
obpa3oBare/IbHOM MPOrpaMMbl OCHOBHOT'O 00I1[ero 00pa30BaHMs, TIPe/ICTaB/IeHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (emepanbHOM paboueii IPOrpamMMel
BOCITUTaHUS U C YUETOM KOHIIETII[MH TIpero/laBaHusi yueOHOTo rpeaiMeTa « XUMUSI»
B 00pa3oBaTe/ibHbIX OpraHu3anusx Poccuiickoii deneparum.

[TporpaMMa 10 XWMWU [aéT TIpe/iCTaB/ieHHe O Lie/isix, o0iell cTpaTeruu
oOydyeHHMs,, BOCIIMTAaHWS M Ppa3BUTHS OOyYarOI[UXCS CpeJACTBAaMH y4ueOHOro
npejMeTa,  yCTaHaB/iuWBaeT  00si3aTesibHOe  TpeJMeTHOe  COjiep’KaHue,
npeJlyCMaTpUBaeT pacrpe/ie/ieHde ero o K/jgaccaM U CTPYKTYpPUpOBaHHe T10
pa3zfesaM M TeMaM TpPOTPaMMbl 10 XWUMHH, OTpefesisieT KOIUUeCTBeHHble U
KaueCTBeHHbIe XapaKTepPUCTUKU cojiepKaHus, pPeKOMeH/[yeMY0
10C/Ie/IOBAaTeIbHOCTb ~ W3YUeHUsI XUMHUM C  YUETOM  MEXIIpeAMETHBIX U
BHYTPHUITPEIMETHBIX  CBs3eM, JIOTUKA y4yeOHOTO  TIpoIjecca, BO3pPaCTHBIX
ocobeHHOCTel OOyuarol[uXcs, oOrpejenseT BO3MOXKHOCTH TIpefMeTa  JJis
peanm3ani TpeOOBAaHMM K pe3y/ibTaTaM OCBOEHMs OCHOBHOW oOpa3oBaTebHOM
TIporpaMMbl Ha YPOBHE OCHOBHOT'O 0011iero obpa3oBaHus, a Takxe TpeOOBaHUM K
pe3y/ibTaTaM 00yueHHs] XMMHUH Ha YPOBHe 1ieJiel U3ydeHus MpeiMeTa U OCHOBHBIX
BUJIOB yueOHO-TIO3HABATe/NbHOW [leATe/TbHOCTH O0ydYaromierocss 1Mo OCBOEHUIO
y4ueOHOTO Cco/iep KaHUSI.

3HaHWe XUMHU CJIY>KUT OCHOBOM /i1 (POPMHUPOBAHMSI MHPOBO33pEHUS
oOyuarolierocsi, ero Tpe/CTaB/eHUid 0 MaTepyuaJbHOM eJUHCTBE MHpa, Ba)KHYIO
ponb WrparoT (GopMUpyeMble XWMUelH TIpe/iCTaB/eHUs] O B3aWMOIIpeBPAIl[eHUSIX
SHepruv U 00 SBOJIOL[MU BeleCTB B TPUPOJe, O TMyTSX pelleHus T00ambHbIX
rpo0sieM yCTOWUMBOIO pa3BUTHS 4Ye/IOBeUeCTBa — ChIPhEBOM, JHEPreTUUYecKOoM,
TIUILL[eBOU U 3KOJIOrMuecKoi 6e30macHOCTH, TIpob/ieM 31paBOOXPaHeHHUs.

N3yueHue xumuu:

criocobCTByeT — peanu3al[id  BO3MOXKHOCTeM  /i/Ii  CaMOpas3BUTUS U
dhopMUpoBaHUs KYJIbTYypPbl IMUHOCTH, €€ 00111ei U (PyHKIIMOHA/IbHON TPaMOTHOCTY;

BHOCHUT BK/aZi B (hOpPMHPOBAHWE MBIIUIEHHS W TBOPUECKHUX CIIOCOOHOCTEH
o0yuaroluXxcs, HaBBLIKOB WX CAMOCTOSTESbHOW y4yeOHOM /leATeNbHOCTH,
9KCTIepUMEeHTalbHbIX W HWCCIe/loBaTe/IbCKUX yMeHUM, HeoOXOJUMBIX KaK B
TOBCeJHEBHOM >KU3HU, TaK U B NTPO(ECCUOHAILHOM 1eSITe/IbHOCTH;

3HAKOMUT CO crelubUKOW HayuHOTO MbIILIEHUS, 3aK/IaJbIBaeT OCHOBBI
1[e/IOCTHOTO B3TJIsiZia Ha e JUHCTBO TIPUPO/IbI U UeIOBeKa, SBJISIeTCSI OTBETCTBEHHBIM
3Tarom B (OpMUPOBAHKY eCTeCTBeHHO-HayYHOM TPaMOTHOCTH 00YYaroIuXCs;



criocobcTByeT (OPMHUPOBAHHUIO 1[€HHOCTHOTO OTHOIIIEHHSI K eCTeCTBEHHO--
HayYHbIM 3HaHUAM, K MPUPOJe, K YeJIOBeKY, BHOCUT CBOU BKJ/IaZ, B 5KOJIOTHUUECKOe
obpa3oBaHue 00yUaroluXCs.

[laHHbIe HarpaB/eHWss B O0yueHWH XHMHU 00eCcTrieunBarOTCs CIieldUKoim
cofep)kaHusi yueOHOro  TipefiMeTa, KOTODBIA  SIBJISIETCS  TelarOrH4ecKu
a/IalITHPOBAHHBIM OTpa)keHHeM 6a30BOM HayKW XMMHM Ha OTpe/ie/IEHHOM 3Tare eé
Pa3BUTHSL.

Kypc xumuM Ha ypoBHE OCHOBHOTO 001ijero o6pa3oBaHHUs OPUEHTHPOBAH Ha
ocBoeHHe OO0yYarol[UMHUCS CHUCTeMbl TepPBOHAUaJbHBIX TMOHSATHH XWUMWWU, OCHOB
HEOPraHWYeCcKOM XMMHM W HEKOTODPbIX OTJe/bHbIX 3HAUMMBIX TIOHATHMU
OpraHhYeCcKOu XHMHH.

CTpyKTypa cofep>kaHusi MPOrpaMmbl MO0 XWUMHUM C(OPMHUpPOBaHa Ha OCHOBE
CHUCTEeMHOr0 ToAxoja K eé u3ydeHuto. Cofep>kaHue CKIaJbIBaeTCS U3 CHUCTEMBI
TIOHATAU O XMMHAUYECKOM 3JIeMEeHTe Y BellleCTBe U CUCTEMbI IOHATUM O XUMUUECKON
peakijud. OO6e 3TH CUCTeMbl CTPYKTYpDHO OpraHM30BaHbl TI0 TIPUHIIUITY
MOC/IeJ0BaTe/IbHOTO Pa3BUTHS 3HAHUM Ha OCHOBE T€OPETUUYECKUX Ipe/|CTaBIeHUMN
Pa3HOr0 YPOBHS:

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

- [Teproaunueckoro 3akonHa /. 1. MeHziesieeBa Kak OCHOBHOT'O 3aKOHa XUMUU;

— Y4YeHUs1 O CTPOEHUM aTOMa U XUMUYEeCKOU CBSI3H;

- TpeAcTaB/ieHUN 00 37eKTPOIUTAYECKOW [AMCCOL[MAl[iM BelecTB B
pacTBOpax.

TeopeTyeckre 3HaHWS PpacCMaTPUBAKOTCS HA OCHOBE SMIUPUYECKU
TOTYUeHHBIX U OCMBIC/IEHHBIX (JaKTOB, PA3BUBAIOTCS MOCJ/Ie/IOBATE/IBHO OT OJHOTO
YPOBHSI K [JIPYTOMY, BBITIONHSS (YHKOMM OOBSCHEHWUS U TIPOTHO3UPOBAHMUS
CBOMCTB, CTPOEHHS U BO3MO)KHOCTEHM IPAaKTUYeCKOIO NPUMeHEHUS U TOyYeHUs
M3yuyaeMbIX BellleCTB.

OcBoeHue TIporpaMMbl TI0 XHMHH  CIIOCOOCTBYeT  (DOPMUPOBAHMIO
Tipe/ICTaB/IeHUs] 0 XMMHUUEeCKOW COCTaB/IsIIOIe HaydyHOM KapTUHBI MUpa B JIOTUKE
eé CUCTeMHOU TPUPOJbI, LIEHHOCTHOTO OTHOLIEHWSI K HAyYHOMY 3HAHUI0 H
MeTOJjaM MO3HaHWS B HaykKe. V3yueHuWe XWMHHM TPOMCXOJUT C TpHBJIEUeHUEM
3HaHWU W3 paHee W3yUeHHBIX Yy4YeOHBIX TpeAMeTOB: «OKpY’Karoluii MHUD»,
«buosnorus. 5—7 Knaccbl» U «PU3MKa. 7 Kj1acc».

[Ipy wW3yueHMHM XWMHUM TIPOUCXOAUT (OPMHpPOBaHWE 3HAHUM OCHOB
XUMHUYECKOW HayKu KakK 00/1laCTH COBPEMEHHOI'0 eCTeCTBO3HAHUs, MPAKTUUYeCKOM
JleATeJIbHOCTU 4YesJloBeKa M KakK OJHOTO U3 KOMIIOHEHTOB MUPOBOW KYJ/bTYPBI.
3azjaua y4yeOHOro mpeaMeTa COCTOUT B (DOPMUPOBAHWK CHCTEMbI XUMHUYECKHX
3HaHUN — Ba)kKHeUIIMX (PaKTOB, MOHSATHMH, 3aKOHOB U TEOPeTUUeCKHX T0/I0’KeHUH,
JOCTYTIHBIX 0000IIIeHrii MUPOBO33PEHUECKOT0 XapakTepa, s3blka HayKd, B



NpuoOIlleHWd K HAayyHbIM MeTOoJaM TI03HaHUSI TIPU W3yUeHWH BeIecTB WU
XUMUYECKUX peaklui, B ()ODMUPOBAHUU U Pa3BUTUM MO3HaBaTeIbHbIX YMEHUN U
UX TpUMeHeHWM B YyueOHO-TIO3HaBaTeNbHOW U yueOHO-MCC/ie[0BaTeTbCKOM
JesITe/IbHOCTH, OCBOEHMM TIpaBU/ 0Oe30rmacHOro obpallleHuss C BelecTBaMUd B
TOBCEeIHeBHOM >KH3HHU.

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

- (opmMupoBaHMe WHTE/UIEKTYaJbHO Ppa3BUTOM JIMUHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYAHUUECTBY, CaMOCTOSITE/IbHOMY IIPUHSITUIO peIlleHuH,
CriocobHOM a/IanTUPOBATHCS K OBICTPO MEHSFOIIIMMCS YC/IOBHUSIM KU3HHU;

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

— obecrieueHre yCI0OBHH, CITIOCOOCTBYIOLIUX MMPHOOPETEHNI0 00YyUarOIIUMUCS
OTbITa pa3HOOOpa3HOl [eATeNMbHOCTH, TMO3HAHWUSI W CaMOIIO3HAHUS, K/TFOUEBBIX
HaBLIKOB (K/IFOUEBBIX KOMIIeTEHLIMK), UMEIOLMX YHUBEpCA/JbHOe 3HaueHue [JIsi
pa3/IMYHbIX BUZIOB /1eATe/TbHOCTH;

- (dopmupoBanre oOmeli (YHKIMOHALHOM W eCTeCTBeHHO-HAayuHOU
IPaMOTHOCTH, B TOM UHC/Ie YMeHUH OOBbACHATb W OIeHWBATb SIBJIEHUS
OKpY)Karolllero MUpa, MCMOJib3ysl 3HaHUS W OMbIT, TOJIydyeHHble TPU U3yYeHUU
XUMWH, TIDUMEHSTb WX TIpU pellleHud TIpobsieM B TIOBCEJHEBHOM JKWU3HU U
TPYZOBOU [1eATe/TbHOCTH;

- ¢opmupoBaHre y 0OydarOUUXCSI T'YMaHACTHYECKMX OTHOIIIEHUH,
MOHVMaHWs 1[eHHOCTU XWUMHWUYeCKUX 3HaHWW i BBIPAOOTKH 3KOJIOTHYECKH
1je/1eco00pa3Horo TIOBefleHHsI B OBITY W TPY/OBOM JeSTeIbHOCTA B LIEJSX
COXpaHeHUs1 CBOETO 3/I0POBbS U OKPY>Katolllell MPUPOHOM Cpe/ibl;

- pa3BUTHE MOTHUBAI[MM K OOyUeHUI0, CIIOCOOHOCTe K CaMOKOHTDPO/IO U
CaAMOBOCITMTAaHUIO HAa OCHOBe YCBOeHUs 0O0lljeye/ioBeUeCKUX 1|eHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY Tpodu/Is ¥ HarpaBIeHHOCTH JabHEUIIIero
o0yueHwusl.

OOiijee UyMCIO YacoB, OTBEAEHHBIX [/ MU3yueHUs] XUMUU Ha YpOBHe
OCHOBHOTO 00111ero oOpa3oBaHus1, cocTaBsieT 136 uacoB: B 8 knacce — 68 uacoB (2
yaca B HeJies10), B 9 Kiiacce — 68 yacoB (2 yaca B HeJle/li0).



COAEPXXAHUE OBYUEHUA

8 KV/IACC

ITepBoHaya/ibHbIE XUMUYECKHE TOHATHS

IIpegmer xumuun. Posib X¥MUU B )KU3HU yesioBeKa. XMMHUA B CACTeMe HayK.
Tema u BemjecTtBa. PuU3MuUeCKWe CBOWCTBA BelleCTB. ArperaTHoOe COCTOSIHUE
BelllecTB. [ToHsITHe O MeTOZ@aX MO3HAaHUS B XUMHUHU. YUCTbIe BelljecTBa U CMeCH.
CriocobbI pa3zesieHust CMeCei.

ATOMBI M MOJIEKy/Ibl. XHUMHUUeCKHe 37eMeHTbl. 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 XMMHAUeCKOTO 3/1eMeHTa B
COeIMHEHWH.

KomumuectBo BerectBa. Mosib. MosisipHass Macca. B3avMoCBs3b KO/IMUeCTBa,
MacCbl ¥ 4YMC/Ja CTPYKTYPHbIX eJWHML] BellecTBa. Pacuétel 1o dopMmyiam
XUMUUECKUX COeIMHEeHUMN.

Pu3nuecKre U XMMHAUYeCKUe SIBJIeHUsl. XMMHWUeCKasi peakus U eé TPU3HaKHU.
3aKOH COXpaHeHUs] MacChl BelecTB. XUMHUUeckKue ypaBHeHUs. Kiaccudbukaiiys
XUMHUECKUX peaklui (coeJuHeHUs, pa3/ioyKeHHs], 3aMelljeHus, 0OMeHa).

Xumuueckuii IKcnepumeHm:

3HaKOMCTBO C XMMUUECKOM TIOCyZoH, TipaBuiaMu paboThl B jlabopaTopuu U
npuémamu obpaiijeHus1 ¢ labopaTopHbIM 000py/I0BaHUEM, U3yUeHWe U OMHCaHUe
bU3MUeCKUX CBOWCTB 00pa3lloB HeOpraHWYeCKWX BeIecTB, HabrozeHMe
¢dusnueckux (riaB/ieHUe BOCKa, TasiHUMe Jb/la, pacTUpaHuWe caxapa B CTYIIKe,
KUMeHWe U KOHJeHCAlUsi BOJbl) U XUMUUeCKUX (ropeHue CBeuu, MpOKa/JdBaHUe
Me/JJTHOM TIPOBOJIOKH, B3aMMO/IENCTBYE Mejla C KMC/IOTOM) siB/ieHUM, HabJtto/jeHre 1
OonuCaHWe MPU3HAKOB TPOTEKAHUsI XMMHUUECKUX peaklui (pas3/jioKeHWe caxapa,
B3aMMOJIEMICTBUE CEPHOM KHUCJIOTHI C XJIOPUJIOM Oapusi, pa3/ioykeHre THAPOKCHA
Meau (IT) mpu HarpeBaHuU, B3aUMO/IeHCTBUe yKejle3a C pacTBopoM cosu Meu (II),
H3yueHHe CTMOCOOOB pasfie/ieHusi CMecel: C TIOMOII[bI0 MarHuTa, (GUIbTpOBaHUe,
BbI[IApMBaHUe, AUCTU/ISILMS, XpoMaTorpadusi, mpoBeJieHe OUMCTKU MOBapeHHOM
comy, HabmofeHWe W OMKMCAHWe  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. Kucinopog — sneMeHT U mpocToe
BelllecTBO. HaxoxzeHrWe Kucaoposa B mpupofe, (u3nueckue U XHMUUeCKHUe
cBoiicTBa (peakumu ropeHusi). Okcupbl. [IpumeHenue Kucnopoza. Criocobbl



TOJyueHusi KWCAopoJa B JiabopaTOpuM U TIPOMBIILJIEHHOCTH. KpyroBopot
KUC/I0poga B mpupoge. O30H — a/yIoTpOIHasi MOAU(PUKALUS KUCI0PO/a.

TennoBor 3¢(deKT XMMHUUeCKOW peakLyd, TePMOXMMUYECKHe YypaBHEHWS,
9K30- W SHJIOTePMHUYECKHe peakluu. TOIUIMBO: yrosb U MeTaH. 3arps3HeHue
BO3/lyXa, yCUJIeHUe MapHUKOBOro 3(pdekTa, pa3pyllieHre 030HOBOTO CJIOS.

Bopopon — snemeHT U TipocToe BellecTBO. HaxoxjeHue Bogopoja B
npupozie, Gdu3MYeckue U XUMHYECKHe CBOWCTBa, TIPUMeHeHHe, CIIOCOOBI
nonyuenus. KucioTel u conm.

MosisipHbIii 00BEM ra30B. PacuéThl 110 XUMHUUYECKUM YDPaBHEHUSIM.

du3nueckre CBOMCTBA BOAbL. Bojga Kak pactBopuTenb. PacTBOpBI.
HaceblljeHHble ¥ HeHachlllleHHble pacTBOPbl. PacTBOPUMOCTHL BeIlecTB B BOJeE.
MaccoBasi 10151 BellleCTBa B pacTBOpe. XUMHUYECKHe CBOMCTBA BO/bl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KA3HU ueioBeKa. KpyroBopoT BOJbl B IPUPOJE.
3arpsi3HeHue NpUpOAHbIX BOJ. OXpaHa U OUMCTKA TIPUPOJHBIX BOJ.

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

OcHoBanusi. Knaccudukauyss OCHOBaHMM: WIEIOYM W HepacTBOPUMbIE
ocHOBaHHUsA. HoMmeHKnaTypa ocHoBaHuW. ®PU3NUeCKWe M XHMMUUEeCKHe CBOMCTBA
ocHoBaHuU. [TonyueHre OCHOBaHUM.

Kucnotsl. Knaccudukaiusi kuciotr. HomeHknatypa Kuciot. @usnueckve U
XMMUUeCKre CBOMCTBa KMC/IOT. Psif aktvBHOCTM MeTa/sioB H. H. BekeTora.
ITonyyeHve KUCIIOT.

Comu. HomeHnknarypa coseid. Pu3nyeckre U XMMHAUYeCKUe CBOMCTBA COJIeH.
[TonyueHnue cosnei.

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

Xumuueckuii 3Kkcnepumenm:

KaueCTBEHHOE OmpejieJieHUe COJep>KaHusl KMCIOpPOa B BO3JyXe, MOyueHue,
cobupaHve, paclio3HaBaHHWe U U3y4yeHWe CBOWCTB KUCI0poOJa, HabsogeHue
B3aMMO/IeCTBUSI BeIlleCTB C KMUCJIOPOJAOM U YCJIOBUS BO3HUKHOBEHUSI U
TIpeKpallieHusl ropeHusi (Mo)kapa), O3HaKOMJIeHHe C o0OpasllaMd OKCHAOB |
OlMCaHWe WX CBOWCTB, TIO/ydeHWe, COOMpaHWe, pacrio3HaBaHWe W H3y4yeHHe
CBOMCTB BOJjopoja (ropeHue), B3auMOZecTBUe BoZopofa C okcugom Mmeau (II)
(BO3MOYKHO MCIIOJIb30BaHUe BUleOMaTeprasoB), HabmroleHe 00paslioB BellecTB
KOJINYeCTBOM 1 MoJib, UCC/e[joBaHHEe OCOOEHHOCTel paCcTBOPEHUsS BeIeCTB C
pPas/iMuHOM pPaCTBOPUMOCTBIO, TIPUTOTOBJIEHWE pAaCcTBOPOB C OMpeJe/éHHOU
MaCCOBOH [I0JIel PaCTBOPEHHOTO BellleCTBa, B3aMMO/IEMCTBUE BOJbI C MeTaslylaMy
(HaTpyeM U KaiblueM) (BO3MOXHO HCIIO/Ib30BaHWe BH/eOMaTepHasioB),



HccieoBaHe 00paslioB  HEOpraHWYecKHWX BeIeCTB Ppa3/MyHbIX  KJ/IaCCOB,
Hab/Tto/leHre U3MeHeHUs] OKpaCKHd WHAWKATOPOB B pacTBOpax KUCJIOT U IIie/iouel,
v3yueHue B3auMmojielcTBUs okcuaa Meau (II) ¢ pacTBopomM cepHOM KHUC/IOTHI,
KUCJIOT C MeTa/ylaM{, peakLud HeuTpaau3alyu, I0JydyeHHue HepacTBOPUMBIX
OCHOBaHHWM, BBITECHEHHWE OJHOr0 MeTajjla APYTMM M3 pacTBOpa COJIM, peLlIeHUe
9KCIIepUMeHTaNbHbIX 33Jau 10 TeMe «BakHelllle KiaacChl HeopraHWuYeCKUX
COoeIMHeHU».

Ilepuoguyeckui 3akoH u Ilepuosuueckas cucremMa XHUMHYECKHX
y1emeHToB [I. . MenjgeneeBa. CtpoeHue aromMoB. XHMHUUeCcKas CBA3b.
OKMC/IUTe/IbHO-BOCCTAaHOBUTE/IbHBIE peaKIiuu

[TepBble TIOMBITKU KJIaCCU(UKALMM XUMHUYECKUX 37emMeHToB. [loHsTHE O
Ipymnmax CXOJHBbIX 3/1eMeHTOB (IIeJIOUHble U I1jeJI0YHO3eMe/lbHble MeTasllbl,
rajioreHbl, UHePTHbBIE Ta3bl). DJIeMeHThI, KOTOpbie 00pa3yioT aM(boTepHbIe OKCHU/IBI
Y TUJIPOKCUJBI.

[Teproauueckuii 3akoH. [Tepuoanueckast cucTeMa XMUMUUECKHX 371eMeHTOB [].
. MenpeneeBa.  KopoTkomepuogHass W JJIMHHOINIEpUOJHAas  (POPMBI
[Teproguueckor cuctembl xumuuyeckux 3emeHToB 1. YI. MeHgeneesa. Ilepuoabl
v rpynmbl. OU3Wyeckur CMBbICI TOPSAKOBOIO HOMepa, HOMEPOB Iepuoja |
IPYIIIbI 3/IeMeHTa.

Ctpoenuve atomoB. CocTaB aTOMHBIX g7ep. M30Tormbl. Dy1eKTpoHbl. CTpoeHue
9/IEKTPOHHBIX ~ 000/I0ueK aToMOB TepBbiXx 20 XUMHUUYECKHUX 3JIeMEHTOB
[Teppomgnueckou cuctemsl [. . MenpgeneeBa. XapakTepUCTUKA XWUMHUUYECKOTO
3/IeMeHTa T10 ero rosokeHuto B [lepuoanueckoit cucteme [1. . MeHeneeBa.

3aKOHOMEPHOCTU W3MEHeHUs paJuyca arOMOB XUMHYECKUX 3JIeMEeHTOB,
MeTa//TMYeCKUX U HEMeTa/VIMueCKUX CBOMCTB M0 IPYIaM U Mepruoiam.

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

Xvumudeckas CBsi3b. KoBasieHTHasi (MOJIipHass W HEMOJSIPHasi) CBS3b.
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 IKcnepumeHm:

n3ydyeHre oOpa3l[0B Bell[eCTB MeTA//IOB W HeMeTa/uiIoB, B3aWMO/elCTBHe
TMIPOKCHJA L[MHKA C pacTBOpamMM KWCJIOT W Ie/ioueld, TMpOBeJEeHHe OIIbITOB,
W/UTIOCTPUPYIOLIMX ~ TIPUMEPBl  OKUCJ/IUTe/TbHO-BOCCTAHOBUTE/IBHBIX  peakLui
(ropeHue, peakLiuu pas3oKeHUs, COeUHEHNS).

MescnpeomemHble cesa3u



Peanuzanys MexnpeJMeTHBIX CBSi3eld TPU M3YUYeHWU XUMHUU B 8 Kjacce
OCYILIeCTBJISIETCST Uepe3 MCMO/b30BaHHWE KaK OOIUX eCcTeCcTBeHHO-HayUHbIX
TIOHSATUM, TaK W TIOHSATUM, SB/ISIOIINXCS CUCTEMHBIMU /i1 OTAeNbHBIX MpeIMeTOB
eCTeCTBeHHO-Hay4YHOr O LIUKJIA.

OOb1ire ecTeCTBeHHO-HayuHble TIOHATHS: HAy4YHbIHA (DaKT, TUIIOTE3a, TEOPHS,
3aKOH, aHa/lu3, CUHTe3, KiaccuduKalus, TepUoAUUHOCTb, Hab/oeHue,
5KCIIEPUMEHT, MO/|e/TMPOBaHue, U3MepeHue, MO/Ie/Ib, SIBJIEHUE.

®du3nKa: MaTepusi, aTOM, D3JIeKTPOH, MPOTOH, HEWTPOH, HWOH, HYKJIW],
M30TOIbl, PAJMOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUEeCKUW 3apsif], BeleCTBO, TeJio,
00BEM, arperaTHOe COCTOSIHHE Bell[eCTBa, ra3, (pu3uueckve BeTMUMHBI, eIUHHULIbI
V3MepeHusi, KOCMOC, TIJlaHeThbl, 3B€3/bl, CoJHLIe.

buonorus: porocunres, ApixaHue, brocdepa.

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

9 KJTIACC

BeiecTBo U XMMHUUeCKas peakius

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

CrpoeHure BellleCcTBa: BHUJbl XWUMHYECKOW CBS3U. THIBI KPUCTa/UTMYeCKHUX
PeméToK, 3aBUCMMOCTb CBOMCTB BellleCTBa OT TUIAa KPUCTA//TAYECKOU PellIéTKU U
BU/Ia XUMUUECKOMN CBS3U.

Knaccudukaiys ¥ HOMeHK/IaTypa HeopraHW4ecKux BelecTB. XHUMUUecKue
CBOMCTBA BeILeCTB, OTHOCALIMXCA K PAa3/MYHbIM KjacCcaM HeOpraHhyeCKux
CcoeIMHEHWH, TeHeThYeCKasi CBSI3b HeOPraHUYeCKUX BellecTB.

Knaccudukaiys XuMru4ecKUx peakijui Mo pa3/IMuHbIM MpH3HaKam (110 YUCIy
M COCTaBy YUaCTBYIOL[MX B peakKlUU BeIecTB, MO TeryioBoMy 3(deKkrty, To
WM3MEHEeHUIO CTelleHel OKUC/IeHUs] XMMUUeCKUX 3/IeMeHTOB, 10 00paTUMOCTH, TI0
y4acCTUIO KaTanu3aTtopa). JK30- U 3HAO0TepMUUeCKre peakijuy, TePMOXUMHUUYEeCKUe
ypaBHEHUs.

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

OKHCUTeTbHO-BOCCTAHOBUTE/IbHbIE  PeakI[iM,  2/IeKTPOHHBIM  OasaHC
OKHCJIUTe/IbHO-BOCCTAHOBUTETbHOM peakuuu. Cocrag/ieHne ypaBHEHUU



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

Teopus 3/1€KTPO/IUTAUECKON AUCCOLMALIMM. DeKTPOIUThI U He3/IeKTPOJIUTHI.
KatuoHbl, aHMOHBI. MexaHW3M [UCCOLMAllMM BelleCTB C pa3/MYHbIMUA BUIaMU
xuMHUeckol cBsizu. CrerneHb Auccorarii. CUbHbIe U C/1abble 3/1eKTPOJINTHI.

Peakiiiy noHHOTO 0OMeHa. Y C/I0oBHsI MMPOTeKaHUs Peaki|ii MOHHOTO 0OMeHa,
TOJIHbIE M COKpaIl[éHHble HOHHBbIe ypaBHeHUs1 peakiuil. CBoMCTBa KHCJIOT,
OCHOBaHWM U Cojiel B CBeTe TMpeACTaB/leHHH 00 3MeKTPOIUTUYECKOU
aucconuanuu. KauecTBeHHbIe peakiiuv Ha UOHBI. [ToHsATHE O TUPO/M3e COMei.

Xumuueckuil 3KcnepumeHm:

O3HAaKOMJ/IEHHE C MOZe/ISIMM KPUCTA/I/TMUECKUX PeIéTOK HeopraHuueCKUX
Bell[eCTB — MeTa//IoB U HeMeTa/yioB (rpaduTa U ajsMasa), C/IOXKHBIX BellleCTB
(x/iopyjia HaTpusi), UCC/Ie[lOBaHKEe 3aBUCMMOCTM CKOPOCTH XMMMYECKOMW peakluu
OT BO3[EWCTBUS Ppa3/UUHbIX (DAaKTOPOB, MCC/IeJOBaHUE 3JIEKTPOMPOBOJHOCTH
pPacTBOPOB Bell[eCTB, TIpollecca /AWCCOI[MAIlMK KHMCJIOT, Iiejioueii U Comeu
(BO3MOXXHO  UCIMO/Sb30BaHWE BH/EO MaTepuasioB), TIPOBe/leHWe  OIIbITOB,
WUTIOCTPUPYIOIINX ~ TIPU3HAKK ~ TIPOTeKaHHs  peaki[iii HOHHOTO  oOMeHa
(obpa3oBaHue ocajka, BblJesieHWe Ta3a, oOpa3oBaHWe BObl), OIBITOB,
W/UTIOCTPUPYIOIIMX ~ TIPUMEPbl  OKUC/IUTeTbHO-BOCCTAHOBUTE/ILHBIX — peakIuil
(ropeHue, peakllMUd pa3/iO>KeHUs], COeJJMHEHUs1), pacrio3HaBaHUe HeopraHUuueCcKuX
Bell[eCTB C TIOMOIIbI0 KaueCTBEHHbIX peaklMii Ha UOHbI, pelleHue
9KCIepUMeHTa/bHbIX 3a/Jay.

HeMeTan/ibl 1 UX COeAHHEHUSA

OOijasi  xapakTepucTvka TajoreHoB. OcCOOEHHOCTH CTPOEHHWS aTOMOB,
XapakTepHble cTereHu okuciaeHus. CTpoeHWe U (PU3HMUecKre CBOMCTBA IMPOCThIX
Bell[eCTB — TrajoreHoB. XWUMHYeCKHMe CBOWCTBAa Ha [puUMepe  XJjopa
(B3auMoOJelicTBe C MeTa/l/laMd, HeMeTa/lJlaMH, IiiejiouaMu). XJIOPOBO/IOPO/,.
ConsiHasi KMC/0Ta, XMMUUeCKrWe CBOMCTBa, MoJiyueHUe, TipumeHeHue. [lelicTBue
XJiopa U XJIOPOBO/IOPO/la Ha OpraHu3M uYejioBeKa. BakHelIlve X/OpUAbl U UX
HaxoKJeHue B TIPUPOJE.

OObujasi xapakTepucTuka 37eMeHTOB VIA-rpymnmbl. Oco0eHHOCTH CTpPOeHHst
aTOMOB, XapaKTepHble CTereHW okucieHus. CTpoeHue U (¢r3nUecKue CBOMCTBa
TIPOCTBIX BeleCTB — KUCI0PO/ia U Ccepbl. AJIJIOTPOITHbIE MOAU(PUKALIUKA KUCI0POAA
U cepbl. XuMuyeckrde CBoucTBa cepbl. CepoBOJOpPOA, CTpoeHue, (usnyeckre U
XUMHUecKre cBoiicTBa. OKCH/IbI cepbl Kak MpeJCTaBUTeIM KHUCIOTHBIX OKCHU/IOB.
CepHasg KHC/IOTa, GHU3NUECKHe W XUMHUeCKde CBoWcTBa (0Ommme Kak
Tpe/iCTaBUTessI  Kjaacca KUCJIOT U Crieliduyeckue). XuUMUUYeCKWe peakiu,
Jie)Kalliie B OCHOBe TIPOMBIILJIEHHOTO criocoba TMoJiyuyeHHsi CepHOWM KHUCJIOTHI.
[TpumeHeHre cepHOM KUCIOThL. COJ/IM CEpPHOM KUC/IOThI, KaueCTBeHHasi peakiiys Ha



cysibdar-uoH. Haxok/ileHrve cepbl U eé coeJWHEHWW B TpHpojie. XUMHUUECKOoe
3arpsi3HeHUe OKpY’Kalolllel cpefibl COeJWMHEHUsIMU cepbl (KUC/IOTHBIE [OXKIH,
3arpsi3HeHue BO3/lyXa U BO/I0EMOB), ClIOCOOBI ero rpeAoTBpaLLeHusl.

OO61asi xapakTepucTHKa 3/ieMeHTOB VA-rpymmnbl. OcobOeHHOCTH CTpOeHUs
aTOMOB, XapaKTepHble CTelleHU OKUC/IeHHs. A30T, pacripocTpaHeHre B MpUpoje,
dur3nUeckue U XMUMUUeCcKre CBOMCTBa. KpyroBopoT a3oTa B ripupojie. AMMUaK, ero
du3nueckre U XMUMUUeCKHe CBOMCTBA, MoyueHre U npuMeHeHue. Co/ii aMMOHUS,
uX (u3nyeckue U XMMHUYeCcKue CBOMCTBa, puMeHeHre. KauecTBeHHasi peakiiyis Ha
VMOHbl aMMOHMs. A30THasi KMCJIOTa, eé moJjiyueHue, (u3nueckue U XUMUUeCKUe
cBoiicTBa (0OluMe Kak TIpeAiCTaBUTeNs Kjacca KHC/IOT U Crieluduueckue).
Vcrnonb30BaHWe HUTPATOB W COJed aMMOHHSI B KaueCcTBe MHUHepPabHBIX
ynobpenuii. XuMuueckoe 3arpsi3HeHHe OKPY>Karollel cpefibl COeZIMHeHUsIMU a30Ta
(KUCNOTHBIE [0XAW, 3arpsi3HeHWe BO3Ayxa, TOYBbI U BOZAOEMOB). 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. OcoO0eHHOCTH CTPOeHHs
aTOMOB,  XapaKTepHble  CTeleHW  OKUCIAeHUWsl.  YTJepofi,  ajIOTPOITHbIE
Moav(dUKaLUM, PpacrpocTpaHeHWe B TpUpoJe, (u3Mueckue U XHUMHYECKHUe
cBoricTBa. Aficopbuusi. Kpyrosopor yriepogia B nipupogie. OKCU/bl yriaepoja, Uux
dbu3nueckue ¥ XUMHUYECKWe CBOWMCTBa, [E€MCTBHME HA >KUBble OpraHU3MBbI,
roJiyueHre U TIpUMeHeHHe. DKOJIoThuueckre 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 TIpuMeHeHWe. KauecTBeHHasi peakiuss Ha KapOOHAT-MOHBI.
Vcrnosib30BaHre KapOOHATOB B OBITY, MeAWIIMHE, MPOMBIIIEHHOCTA U CeTbCKOM
XO35IUCTBe.

[TepBoHaua/ibHBIE MMOHATHSL 00 OpraHMUeCKUX BelleCTBaX KaK O COeUHEHUsX
yrjaepoja (MeTaH, 3TaH, STU/IeH, alleTU/ieH, 3TaHOJI, TJIMLePUH, YKCYCHasi KUC/I0Ta).
[IpyposHble MCTOUHUKW YIJIEBOAOPOAOB (Yronb, TIPUPOJHbIA ra3, HedTh),
MPOAYKTbI WX TiepepaboTku (6eH3WH), uX pojib B OBITY W TPOMBILLJIEHHOCTH.
[MoHsATHE 0 OMOJIOTMUeCKH BaXKHBIX Bell[eCTBaX: )KUpaXx, Oeskax, yrieBojax — U ux
PO/ B JKWA3HM uUejioBeKa. MarepuaibHOe €JUHCTBO OpraHUuYeCcKUuX |
HeopraHWYeCcKHX COeJMHeHHUH.

KpemHuii, ero ¢usnueckue ¥ XHMHUUECKHE CBOMCTBa, IIOJlyYeHUE 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 MaTepuasbl: KepamMHKa,



CTEeK/I0, 1ieMeHT, 6eToH, >kee300eToH. ITpo6iemMbl 6e30IMacHOTO MCITOIb30BaHUS
CTPOUTEbHBIX MaTePUA/IOB B NOBCEJHEBHOM XKU3HHU.

Xumuueckuil 3KcnepumeHm:

H3ydeHre oOpa3lioB HEOPraHUUYeCKUX BEIeCTB, CBOWCTB COJITHON KHCJIOTHI,
TIpOBe/ieHre KaueCTBEeHHBIX peakluid Ha X/JIOPH/-MOHBI U HaO/Mto/ieHre TIPU3HAKOB
VX TPOTEKaHWs, OIMbIThbl, OTpakarollde (uU3nyeckue W XUMHUYECKHWe CBOWCTBA
rajJioTeHOB M WX CoequHeHUN (BO3MOJKHO UCII0/Ib30BaHUE BHU/leOMaTepUasion),
O3HakomyieHHe C oOpa3ljaMu XJIOpUAOB (TajJioTeHU/IOB), O3HAKOMJIEHHWEe C
obpa3ijaMu  ceppl W €€  coequHEHUSMH (BO3MOXKHO  MCIIO/Ib30BaHUE
BH/leOMaTepuasoB), HabmoieHre Tipoljecca oOyTMBaHUsS caxapa Toj| JelCTBUeM
KOHLIEHTPDUPDOBAaHHOM CEePHOM  KHUC/IOThl, U3y4YeHHWe XHUMUUEeCKHX CBOWCTB
pa30aB/IeHHOM CepHOU KHMCJIOTHI, IPOBeZIeHe KaueCTBeHHOUW peakiiy Ha CyJib(har-
WOH U HabsroZieHWe TIpU3HakKa eé IMpOTeKaHWs, O3HaKOMJIeHHe C (PU3NYeCKUMHU
CBOMCTBaMHU a3oTa, ¢ocdhopa M HX coelAuHeHUN (BO3MOXXHO MCI0J/Ib30BaHUE
BUJleOMaTepUaioB), obpa3ijaMu a30THBIX U (HochOpHBIX yZ00peHui, MoayyeHue,
cobupaHye, paclio3HaBaHWe W U3ydyeHWe CBOWCTB aMMHaKa, TIpOBeZieHHe
KaueCTBEeHHbIX peakl[uii Ha MOH aMMOHHUs U ¢docdaT-uoH U U3ydyeHUe NMPU3HAKOB
WX TPOTeKaHWsl, B3aMMO/IeMCTBUE KOHLIEHTPUPOBAHHOW a30THOW KHCJIOThI C Me/IbIO
(BO3MO>KHO WCII0/Tb30BaHue BU/leOMaTepUasoB), H3yueHue Mozeneu
KPUCTa/UIMUeCKUX PpeLIfTOK anmasa, rpagura, (QyJiepeHa, O3HaKOMJIEHUE C
TIPOL[eCCOM  aficOpOI[MK  paCcTBOPEHHBIX BEIIeCTB aAKTUBUPOBAHHLIM VIVIEM W
yCTPOMCTBOM TPOTHBOra3sa, Mojay4yeHue, coOMpaHue, pacrio3HaBaHUe W W3yueHue
CBOMCTB YT/IEKHC/IOTO Ta3a, MpOBe/leHre KaueCTBEeHHBbIX peakiiii Ha KapOoHaT u
CUIUKAT-UOHbl UM U3yueHUe TIPU3HAKOB WX TIPOTeKaHUs, O3HaKOMJeHue C
MPOJIyKLIMel CUJIMKAaTHOW TPOMBIIIJIEHHOCTH, pellleHrne SKCIepUMeHTalbHbIX
3a/1au 1o TeMe «BakHel1Ie HeMeTal/ibl U UX COeIMHEHUSI».

MeTa/l/Ibl U MIX COeUHEHHS

OO011jasi XapaKTepUCTUKAa XUMUUECKHX 3/IEMEHTOB — METa/IJIOB Ha OCHOBaHUM
UX TonoKeHUsi B Ilepyuoaudeckor cucteMe XUMHUUeCKUX 3nemeHTtoB /[I. W.
MengeneeBa U cTpoeHusi aToMoOB. CTpoeHre MeTa/l/ioB. MeTajinyeckast CBA3b U
MeTa/ulnueckKasi  KpUCTa/uldueckass  peréTka.  ODJIKTPOXUMHYECKUH  psifi
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, Yyr'yH, AHOPaJOMHHUMH,
OpoH3a) ¥ uX MprUMeHeHHe B ObITY Y TIPOMBIIIJIEHHOCTH.

[IleslouHble MeTasl/Ibl: TI0/I0XKeHUe B [lepuoziueckoil cucTeMe XUMHUeCKUX
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 Kanus. [IpumeHeHWe I1e/IOYHBIX MeTa/VIOB U HUX
CcoeIMHEeHUH.

[[lesiouHO3eMe/ibHBIE MeTa//Ibl MarHUM W Ka/lbLUK: TI0JIO)KEeHHWe B
[Tepuoauueckor cucteMe xumuueckux snemeHToB 1. . MeHgeneeBa, cTpoeHUe
VX aTOMOB, HaxOXX/IeHWe B Tipupoje. Prusnueckre 1 XUMUYeCKre CBOMCTBA MarHus
U Kajablus. BakHelillive coeivHeHUs] KanbLusi (OKCHA, TUAPOKCUJ, COJIK).
JKécTKoCTb BOJIbI U CIOCOOBI €€ yCTpaHeHUs.

AsroMyHUN: TIo/i0KeHWe B [Teproanyeckor cucTeMe XUMUYECKUX 3/IEMEHTOB
. W. MenzeneeBa, CTpoeHWe aToOMa, HaXOXJeHWe B rpupoze. dusnyeckue u
XUMUYeCKHe CBOMCTBA allOMUHUS. AMQOTepHbIe CBOKWCTBA OKCUJA Y TUAPOKCH/A
AJTFOMUHUSL.

Kene3o: nonoxxenre B Ilepuoguueckor cucreMe XUMUYeCKUX 37eMeHTOB [1.
N. MenzeneeBa, cTpoeHWe artoma, HaxoxjeHue B Iipupoge. dusryeckue 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, 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/bl, MpOLiecCa TOPEeHUs >Keje3a B KUCIOPOJe
(BO3MOXXHO  HWCIIO/Ib30BaHWE  BHU/leOMaTepuasioB), TIPU3HAKOB MPOTEKaHUS
KaueCTBEHHbIX peakl[id Ha WOHbI: MarHusl, Kasblys, aTlOMUHUS, I[MHKA, >KeJje3a
(I1) u »xene3za (III), meau (II), HabOgeHWe U OIMMCAaHHE TTPOLIECCOB OKpAIIMBAHMUS
IJlaMeHU WOHaMU HaTpus, Kaausg W Kaiblusi (BO3MOXXHO MCII0/Ib30BaHUE
BU/leOMaTePUAJIOB), UCC/ie[joBaHe aM(OTepPHBIX CBOMCTB IMAPOKCH/IA aTFOMUHUS
Y TUJPOKCH/A LIMHKA, pellleHre SKCIIepUMeHTa/IbHBIX 3a/iau Mo TemMe «BakHeuime
MeTaJulbl U UX COeJUHEeHUS».

XuMus U OKpYy)Kawliasa cpeja

BemectBa ¥ maTepuanel B TOBCEJHEBHOM >XM3HU uvenoBeka. besoracHoe
WCII0/Ib30BaHue BeIeCTB U XMMHUUEeCKUX peaklvii B ObITy. [lepBasi ToMoIlb TIpU
XAMMWYECKUX 0XKOraxX U OTpaB/IeHUsX.

XyAMHUYeCcKoe 3arpsisHeHHe OKpYyKarolleu cpenbl (TipefesibHasi AOMYCTUMAst
KOHLIeHTpalusl BelllecTB, Aajiee — [1/1K). Poib X¥MUM B pellieHUM 3KOJI0THYeCKUX
npobsiem.

XumuuecKuii 3KcnepumeHm:

n3ydeHre 006pas3ijoB MaTeprasnoB (CTEK/O, CTUIaBbl METAJI/IOB, TOJMMePHbIe
MaTrepHra’ibl).

Mesicnpeomemmble cesizu



Peanu3auisi MeXripeAMeTHbIX CBsi3eid TIpU W3yueHWHM XWMUM B 9 Kiacce
OCYILIeCTB/ISIETCST 4epe3 MCIOAb30BaHMEe KakK OOIUX ecTeCTBeHHO-HAay4YHbIX
TIOHATUH, TaK W TIOHSATHUM, SBJSIONAXCS CUCTEMHBIMM [IJI1 OT/Ie/IbHBIX 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, MOJie/lb, SIBJieHWe, TapHUKOBBIM
3¢ (}eKT, TeXHOIOTUs, MaTepHaJIbI.

dusrka: MaTepusi, aTOM, D3/€KTPOH, TIPOTOH, HEWTPOH, WOH, HYK/IUJ,
M30TOMNbl, PaJMOAKTUBHOCTb, MOJIEKYJa, 3/IeKTPUUYECKHUW 3apsifi, MPOBOJHUKH,
MOJIyTIPOBO/THUKY,  AUSJIEKTPUKH, (POTO3/IeMEHT, BelleCcTBO, Teno, 00BEM,
arperaTHoe COCTOsIHWE Bell|eCTBa, ra3, paCTBOP, paCTBOPUMOCTb, KpUCTa/L/IMUeCKast
pelléTKa, CrjiaBbl, (U3MUecKrde BeUUUHbI, eJUHULIbI U3MepeHUsi, KOCMUYeCcKoe
TIPOCTPaHCTBO, MJIaHeThl, 3B&3/bl, CoJHLIe.

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

leorpadusi: armocepa, rugpochepa, MuUHepaabl, TOPHbIe TOPO/bI,
T0Jie3Hble UCKOIaeMble, TOTJIMBO, BOJHbIE PECYDPCHI.



IVNTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHMA IIPOI'PAMMBLI 110
XMMHNN HA YPOBHE OCHOBHOI'O OBIIIETI'O ObPA3OBAHUSA

JINUHOCTHBIE PE3YJ/IbTATBHI

JINUHOCTHBIE pe3y/bTaThl OCBOEHHSI TIPOrpPaMMbl OCHOBHOTO 0011ero
oOpa3oBaHUsI JOCTUTAIOTCS B XOJle OOyueHUs XUMUU B eIWHCTBe ydeOHOW U
BOCITUTaTeTbHOU JIesiTeIbHOCTHA B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUHACKUMHU
COLIMOKYJIbTYPHBIMHA UM IYXOBHO-HPaBCTBEHHbIMU LIEHHOCTSIMU, TIDUHSTHIMU B
oOIrlecTBe TMpaBWaMU W HODMaMU TIOBeZieHUs] W CIIOCOOCTBYHOT TIpoLjeccam
CaMOTI03HaHMSsI, CAMOPa3BUTHS U COLMA/M3AIMM 00yUaroIuXCsl.

JIMUHOCTHBIE  pe3y/lbTaThl  OTPa)KAlOT  TOTOBHOCTb  OOYyUarOI[UXCS
DYKOBO/ICTBOBAaTbCSI CHCTEMON TO3UTUBHBIX 1[€HHOCTHBIX OpHUEHTaluid WU
pacilpeHye OMnbITa AesiTelbHOCTHA Ha eé OCHOBe, B TOM YUCJ/Ie B YaCTH:

1) naTpMOTHYECKOr0 BOCITUTAHHUA:

1[eHHOCTHOT'O OTHOIIIeHUsI K 0TeUeCTBeHHOMY KY/JIbTYPHOMY, UCTOPUUYECKOMY
M HayuyHOMY Hac/e/ul0, TMOHMMAaHUS 3HAaueHUsi XUMUUEeCKOW HayKu B >KW3HU
COBpeMeHHOro 00IIlecTBa, CIIOCOOHOCTH BJaZieTh AOCTOBepHOW WH(opMalei o
Tepe/IoBbIX JOCTIDKEHUSIX W OTKPBITUSIX MUPOBOM U OTeueCTBEHHOW XUMHH,
3aMHTEPEeCOBAHHOCTH B HAayUHBIX 3HAHUSX 00 yCTPOMCTBe MUpa U OOII[eCTBa;

2) rpaXKJaHCKOr0 BOCITUTAHHSA:

Mpe/CTaB/ieHdss O COLMaJbHbIX HOpPMax W TIpaBUIaX MEeXJIMYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTHMBE, KOMMYHUKAaTUBHON KOMIMETEeHTHOCTH B OOIIleCTBEHHO
Mojie3HoW,  yueOHOMCC/IeOBaTe/IbCKOM,  TBOPUECKOM W JOPYrUX  BUJAX
JesiTe/IbHOCTA, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW [IesSiTeIbHOCTH TIpH
BBITIOJTHEHUU y4eOHBbIX, TI03HaBaTeIbHBIX 3aZlau, BBIMOTHEHUA XUMHUUECKUX
9KCIIePUMEHTOB, CO3/IJaHUM yUueOHBIX MPOEKTOB, CTPeMJ/IEHUS K B3aMOIIOHMMaHUIO
M B3aUMOIIOMOII[Md B TIpoljecce 3TOW yueOHOW JesiTelbHOCTH, TOTOBHOCTH
OLleHUBaTh CBOE TIOBeJileHMe U TIOCTYNKU CBOMX TOBapHIleld C TI03ULUU
HPaBCTBEHHBIX U MPaBOBLIX HOPM C YYETOM OCO3HAHUSI MOC/Ie/ICTBUM MOCTYNKOB;

3) eHHOCTH HayYHOr0 NMO3HAHUA:

MHPOBO33peHUecKre Tpe/ICTaB/ieHHsI O Bell[eCTBe M XWMUUYECKOW peakiiuw,
COOTBETCTBYIOIIiE COBPEMEHHOMY YDOBHIO pa3BUTHSI HAayKUM W COCTaBJISIOLLIVE
OCHOBY /i TIOHUMaHHUsI CYIL[HOCTA HAay4YHOW KapTUHbI MUpa, TIpe/cTaBaeHUs 00
OCHOBHBIX 3aKOHOMEDHOCTSIX PAa3BUTUs TPHUPO/IbI, B3aWMOCBS35X Ue/IOBeKa C
TIPUPO/IHOU Cpefioii, O POJIU XMMHH B TTO3HAHUU 3TUX 3aKOHOMEPHOCTe;

M03HaBaTe/ibHble MOTHBBI, HaripaB/ieHHble Ha TMOyYyeHHe HOBbIX 3HAaHUU T10
XUMUH, HeoOxoaumble Ay OObSCHEHHS HaO/MOJaeMbIX TIPOL[ECCOB U SIBJIEHUH,
T03HaBaTe/bHOW, UHGOPMAl[MOHHOW U UUTaTeIbCKOW KYJbTYpbl, B TOM YMCIIe
HaBLIKOB CaMOCTOSITE/IbHOM paboThl C yueOHBIMH TeKCTaMH, CIIPABOUHOM



JIUTEPaTypol, [OCTYMHbIMA TEXHUUECKUMMU CpeACTBaMU WH(POPMALIMOHHBIX
TeXHOJIOTHU;

MHTepeC K OOyueHUI0 M TI03HaHWIO, J1H0O03HATENbHOCTh, TOTOBHOCTb U
CocoOHOCTHL K camooOpa3oBaHHIO, TPOEKTHOM U HCC/Ie[0BaTe/IbCKOU
JesiTe/IbHOCTA, K OCO3HAHHOMY BBIOOPY HallpaB/IeHHOCTU W YPOBHS 00yueHHs B
Jla/IbHeUIlIeM;

4) ¢popMupoBaHus Ky/IbTYPHbI 30POBbS:

OCO3HaHWe I1IeHHOCTU J»KW3HU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY
3/JOpPOBBIO, YCTAHOBKM Ha 3/I0POBbIM 00pa3 ’KW3HH, OCO3HaHHWE IOC/TIe[CTBUN U
HeTpusTHe BpeAHbIX TpUBbIYeK (YrIoTpebsieHus aKOT0/isl, HAPKOTUKOB, KypeHHs),
HeobXoAUMOCTH COOMIOJieHNsT TIpaBWI  0e30macHOCTU TIpU  oOpalljeHuu  C
XUMHUUECKUMU BeIl[eCTBaMH B OBITY M pealbHOM »KU3HU;

5) TPyAOBOro BOCHUTAHMS:

MHTEepeC K MPakKTUUueCKOMY M3yueHHI0 podeccuil U TpyJa pa3/IMyHoOro poza,
yBakKeHHe K TPYy/y W pe3y/bTaTaM TPY/0BOH JesTeNlbHOCTH, B TOM UMC/Ie Ha
OCHOBEe TPUMEHEHHsS TIpeJIMeTHBIX 3HAaHWK I10 XWMHH, OCO3HAHHBLIM BBIOOD
WHAVBU/IyaIbHOM TPaeKTOPHH TPOJo/DKeHs] 00pa30BaHUs C YUETOM JIMUHOCTHBIX
HWHTEPEeCOB 1 CIIOCOOHOCTU K XMMHH, 00IIIeCTBeHHBIX MHTEPeCOB M MOTpeOHOCTeH,
yCrelHol npodeccroHaNbHON /1eITe/IbHOCTH U Pa3BUTHS HEOOXOIUMbIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCS B MPO(eCCUOHATLHOM CPeJie;

6) 3K0/10ru4ecKoro BOCIIUTAHUSA:

9KO0JIOTUYEeCKHU 1ie/iecoo0pa3Hoe OTHOIlIeHHWe K TIpUpojile KaK HCTOUHUKY
»KU3HU Ha 3emsie, OCHOBe eé CyIll[eCTBOBaHUs], TOHUMaHUe 1L[eHHOCTH 3[J0pPOBOT0 U
6e3omacHoro obpa3a J»KM3HHM, OTBETCTBEHHOE OTHOILEHHWe K COOCTBEHHOMY
br3MUeCKOMYy U TICUXWYeCKOMY 3/0pPOBbIO, OCO3HaHHWe IIeHHOCTH COO/IOZeHuUs
TipaBuU/1 6e3011acHOTO TIOBe/jeHusI IIpY paboTe C BellleCTBaMH, a TAK)Ke B CUTYaLIUsX,
YTPOXKAIOIIUX 3/J0POBBIO U >KU3HU JIHO/el;

CIIOCOOHOCTH TIPUMEHSTh 3HAHWS, T0/lydyaeMble TPU U3YUeHUH XUMUH, ]IS
pelleHUs 3a/lau, CBSI3aHHBIX C OKpYKarolleld TIPUPOAHON Cpeiou, J/1s1 TIOBbILLIeHUSs
YPOBHSI  9KOJIOTUYECKOW KYJ/bTypbl, OCO3HaHHs T/100aJbHOTO  XapakTepa
9KOJIOTMYECKUX TIpo0ieM U TyTeM HX pellleHusl MOCPeJCTBOM MeTO/I0B XUMUH,
9KO0JIOTMUECKOT0 MBIIILJIeHUs], YMeHHUs pyKOBO/ICTBOBAThCSI UM B TIO3HABATe/IbHOM,
KOMMYHUKATUBHOM U COLIMA/TbHOM TIPaKTUKe.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe MetarnpeMeTHbIX Pe3y/JbTaTOB BbIJEMSIOT 3HAUWMble IS
dbopMUpOBaHHs MHPOBO33peHHsI OOlljeHayuHble TIOHATUS (3aKOH, Teopwus,
TIPUHLIUI, TUIOTe3a, (hakT, CUCTeMa, TIpoliecc, SKCIIepUMEeHT U Apyroe.), KOTophbie
WCTIO/Tb3YIOTCS B €CTeCTBEeHHO-HAayUYHbIX yUeOHBbIX TpeAMeTax M I03BOJISIIOT Ha
OCHOBe 3HaHWM U3 3THUX MpeAMeTOB (HOPMHPOBATH Tpe/CTaBIeHUe O LieJIOCTHOU



HayYyHOUW KapTHHe MHpa, U YHUBepCa/lbHble yueOHble JelCTBUs (TT03HaBaTebHbIE,
KOMMYHUKaTUBHbIe, Pery/isTUBHbIE), KOTOpble 00ecrieunBaioT (OpPMHUPOBaHUE
TOTOBHOCTH K CaMOCTOSITE/IbHOMY TUTAHUPOBAHHIO M OCYIIIECTBIEHUIO yueOHOM
NesiTeTbHOCTH.

Ilo3HaBaTe/IbHbIE YHHUBEpPCA/IbHbIE yUeOHbIe JeiiCTBHS

Ba3oBble loruyecKue AeiiCTBHs:

yMEeHUSI HCII0Mbh30BaTh MPUEMBI JIOTUYECKOTO MBbIIIJIEHUsS] TIPU OCBOEHUU
3HaHUM: PACKpbIBaTh CMBIC/I XUMUUYECKUX TIOHSATHN (BbIJE/NSTh UX XapaKTepHbIe
TIPU3HAKY, yCTaHAB/IWBaTh B3aUMOCBSI3b C ADYTMMH TOHSITHUSIMH), WCIIOIH30BaTh
TIOHSTUS /1J1s1 0ObSICHEHHs OT/e/IbHBIX (JaKTOB U sIBJIeHWH, BLIOMpATh OCHOBAHUS U
KpUTEPUM [IIs1 KIacCU(PUKAIIUM XMMHYECKHUX Bell[eCTB U XMMUUYECKUX PpeakIjui,
yCTaHAB/MBaTh TIPUUHUHHO-C/Ie/[CTBEHHBIE CBSI3M MEXIy OO0BEKTaMH H3yueHHs,
CTPOUTH JIOTUUECKHEe pacCyxaeHus1 (MHAYKTUBHbIE, eyKTUBHbBIE, 110 aHA/IOTHN),
Jles1aTh BBIBO/IbI U 3aK/TFOUEHHUS;

yMeHHe TIpUMeHSATb B TIpollecce TO3HaHUSI TOHSATUS (TIpefMeTHbie W
MeTaripeiMeTHbIe), CHMBO/IMUYeCcKre (3HaKOBbIE) MO/e/T1, UCT0/Ib3yeMbie B XUMUH,
1IpeoOpa3oBbIBaTh IMPOKO MPHUMeHsIeMble B XMMUU MO/Ie/TbHbIe TIPe/|CTaBIeHUs —
XMMUUeCKHUH 3HaK (CUMBO/ 3J/ieMeHTa), Xumudeckas ¢dopmysia U ypaBHeHHe
XUMHUUECKOMN peaki[uy — IMpHU pellleHUH yuebHO-TI03HaBaTeIbHbIX 3a/lau, C YUETOM
9TUX MO/IeNIbHbIX TMpeJCTaBAeHUI BbISB/IATb U XapaKTepPU30BaTh CYII|eCTBEHHbIE
TIPU3HAKU U3yUYaeMbIX 0ObEKTOB — XUMHUUYECKUX BEIleCTB ¥ XMMUUECKUX Peaki[ui,
BbISB/ISITH ~ OOIMe  3aKOHOMEPHOCTH, TPUYMHHO-C/Ie[ICTBEHHbIE  CBSI3U U
TIPOTHBOPEYMS B M3yUYaeMbIX TPOIL[eCcCax U SIBJIeHUSIX.

Ba3oBble ucc/iejoBaTe/IbCKUe AeiiCTBHA:

yMeHUe WCII0/Ib30BaTh TOCTaB/eHHbIe BOMPOChI B KauecTBe WHCTPYMEHTa
MO3HaHWS, a TakXke B KaueCTBe OCHOBBI [/isi (POPMHUPOBAHUSI TUIIOTE3bI TI0
TIpPOBepKe MPaBUWIbHOCTH BbICKA3bIBAEMbIX CY)KeHUMH;

nproOpeTeHHe OMbITa [0 IJIAHUPOBAHWIO, OpraHW3alldd W IIPOBEJI€HUI0
yUeHHYeCKMX SKCIIepUMEHTOB, yMeHHe Hab/oJaTh 3a XOA0M IIpoliecca,
CaMOCTOSITeJTbHO TIPOTHO3UPOBATh €ro pe3y/ibTaT, (opMyJ/IMpoBaTh 0000IeHUs U
BLIBO/IbI TI0 pe3y/ibTaTaM IPOBE/IEHHOTO OIbITa, UCC/IeJ0BaHUS, COCTAB/SATh OTUET
0 TIpo/iesIaHHOM paboTe.

Pabora c uadopmanmeii:

yMeHWe BbIOWpaTh, aHa/JIW3UPOBaTh W HWHTEPIIPETUPOBaTh WH(MOPMALHIO
pa3MUHbIX BUZIOB U ()OpM TIpe/iCTaB/IeHUs], ITOyuyaeMyt0 U3 pa3HbIX UCTOUHHKOB
(HayuyHO-TIOMy/IsIpHasi  IMTepaTypa XWMUUYECKOTO COZiep)KaHusl, CIIPABOYHbIE
rmocobusi, pecypcbl VHTepHeTa), KPUTUYECKH OL€HHWBAaTh MPOTUBOPEUMBYIO U
He/JJOCTOBEPHYH0 HH(OpMaILUIO;



yMeHUe TIPUMeHSITb pa3/iMuHble MeTO/bl W 3alpocChl TIPU TOMCKe U oTOope
vHGOpMAI[Mi ¥ COOTBETCTBYIOIIMX [JaHHBIX, HEOOXOAMMBIX /Jisi BbITIOJHEHUS
yueOHbIX Y M0O3HaBaTebHBIX 33/lay OMNpe/ie/IEHHOTO THUIIa, TpUobpeTeHre OrbiTa B
00/acTd  WCTONMB30BaHUS  MH(POPMAIIMOHHO-KOMMYHHKAaTUBHBIX — TEXHOJIOTHH,
OBJIaZieHWe Ky/JIbTYPOU aKTUBHOT'O MCITI0/Ib30BaHKs Pa3/IMUHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOSITe/TbHO BbIOMpaTh ONTUMAIBHYIO (hOpMY TpeAcTaBieHus: HOOPMaLK U
WJUTIOCTPUPOBaTh pelllaeMble 3a/lauyd  HeCJI0)KHbIMA CXeMaMH, [uarpaMmamu,
apyrumu opMamu rpadyku U UX KOMOWHAIUSIMU;

yMeHWe UCTOoJb30BaTh M aHAaAM3UpOBaTh B Tporjecce yueOHOW U
MCCIIeJ0BaTe/IbCKOM [lessTe/TbHOCTH UH(OPMALUI0 O BAUSHUM TIPOMBIILIEHHOCTH,
CeJIbCKOTO XO03siCTBA M TpaAHCIIOPTa Ha COCTOSIHWE OKpY»Karollleid TPUPOJHOU
cpeJpbl.

KoMMyHHKaTHBHbIE YHHBePCa/IbHbIe YueOHbIe /JeHCTBHUS:

yMeHUsI 3ajlaBaThb BOIpPOCHI (B XOJle Auasora U (WId) JAUCKYCCUH) TIO0
cyliecTBy  oOcyxgaemoil  Tembl, (OPMYJUPOBaTb CBOU  TIpeJJI0XKeHUs
OTHOCUTEJTbHO BBITIOJTHEHUSI Pe/I/IOKeHHOM 3a/1aui;

yMeHUsT  TIPeACTaB/ATb  [OJy4YeHHble  pe3y/bTaThl  I[103HaBaTeIbHOU
JesiTeIbHOCTU B YCTHBIX UM TIMChbMEHHBIX TeKCTaxX; JejiaTh IIpe3eHTaluio
pe3yJIbTaTOB BBITIOJIHEHHSI XUMUYECKOro SKCrepuMeHTa (/1abopaTOpPHOIO OIbITa,
nabopaTopHO# paboThI MO UCC/IeJOBAHNIO CBOMCTB BellleCTB, yueOHOTr0 TIPOeKTa);

yMeHUss y4eOHOro COTpPyJHHAYECTBA CO CBEPCTHMKAMH B COBMECTHOM
MO3HAaBaTeJIbLHOM W MCC/Ie[IOBAaTeIbCKOM  JesiTeIbHOCTU  TIPU  pellleHuHn
BO3HUKAIIIMX MpobjeM Ha OCHOBe yuéTa OOIIMX WHTEpecoB U COrJlaCOBaHUS
no3uri (06Cy>keHusi, 0OMeH MHEHUsSIMU, «MO3TOBBIE IITYPMbI», KOOpAUHALIMS
COBMECTHBIX [IeWiCTBUM, OITpeJie/ieHe KPUTEPHEB 110 OljeHKe KauyecTBa
BBITIOJTHEHHOM paboThl U ApyTHe).

PerynsaTHBHBIE YHHBepCa/IbHbIe yueOHbIe JelCTBUA:

yMeHHe CaMOCTOSITE/IbHO OIfpe/e/isiTh Lie/id JesTebHOCTH, I/IaHWPOBaTh,
OCYIIIeCTB/ISITh, KOHTPOMPOBAaTh W TPU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO
JesiTeNIbHOCTb, BbIOMpaTh Harbosiee 3(deKTHBHBIE CTIOCOOBI pelieHus YueOHbIX U
Mo3HaBaTe/IbHbIX 3aJjady, CaMOCTOSITE/IbBHO COCTaB/ISATb WM KOPPEKTUPOBATh
TIpe/IJIOKeHHbIN aZiTOPUTM  JIeCTBUM TIPM  BBITIOJTHEHWW 3aJlaHull € YuéTOM
TI0JTyueH!s] HOBBIX 3HaHWW 00 M3yuaeMbIXx 00OBEKTaX — Bell[eCTBaX U peaklvsXx,
OlLIeHHMBaThb COOTBETCTBHE TIOJIyUeHHOTO pe3y/ibTaTa 3asiBJieHHOW Lie/v, yMeHHe
MCII0/Tb30BaTh U aHA/IM3MPOBATh KOHTEKCTHI, TIpe/jjlaraeMble B yC/IOBUU 3aJAHUM.

IMPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe TipeiMeTHBIX pe3yJbTaTOB TI0 OCBOEHHIO 00s3aTe/IbHOTO
Co/lep>KaHMsI, YCTAaHOBJIEHHOTO /JaHHON deaepanbHON paboueil TporpaMmmoi,
BbI/Ie/ISIFOT: OCBOEHHble 00yYaloIMMUCS HayuHble 3HAHUS, YMEHUs] U CIOCOOBI



JnercTBUM, crenuduueckue Iy TIpeIMeTHOH 00/acTé  «XUMHS», BUJBI
JesiTeTbHOCTU IO  TOJYyYEHHI0O HOBOTO 3HaHWs, €ro MWHTeprpeTaluH,
ripeoOpa30BaHMUIO U PUMEHEHUIO B Pa3/IMUHbIX YUeOHbIX U HOBBIX CUTYal[UsIX.

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

JOJDKHBI OTpaXkKaTh C(hOPMHUPOBAHHOCTh ¥ 00YUaIOIUXCsl YMEHUIA:

e PpacKpbIBaTb CMBICJI OCHOBHBIX XWMHYECKUX TMOHSATUW: aTOM, MOJIEKYIa,
XMMUUECKHH 3JIEMEHT, TMPOCTOe BeIeCTBO, C/IOXKHOE BeIeCTBO, CMeCh
(oHOpOZHAst U HEOJAHOPOAHAs), BaIEHTHOCTb, OTHOCUTE/IbHAs aTOMHasi U
MOJIeKyJisipHasi Macca, KOJIMUeCTBO Bell[eCTBa, MOJIb, MOJISIpHasi Macca,
MaccoBasi I0/Isi XMMHAYeCKOTro 3/ieMeHTa B COeIMHeHWH, MOJISIPHbIN 00BEM,
OKCH/Il, KUCJIOTQ, OCHOBaHHWe, COJ/b, 3JIEKTPOOTPHUIATe/JbHOCTb, CTeleHb
OKHCJIeHUS, XWMHWYecKasi peaklys, KaacCU(PUKaLUsi peaklui: peakluu
COe/lMHEHUs], peaklWWd pa3/i0’KeHUs, peaKkld 3aMellleHus], peakLuu
oOMeHa, 9K30- U H/I0TepMHUYEeCKHe peakiiu, TerIoBoi 3(deKkT peakijuy,
AP0 aTOMa, 3JIEKTPOHHBLIM CJI0M aTOMa, aTOMHasi OpOuTa/ib, paguycC
aToMa, XMMUYecKasi CBsi3b, TMOJISIDHAsi U HEMoJIsIpHasi KOBaJ/IeHTHasi CBSI3b,
VOHHAasi CBs3b, UOH, KaTUOH, aHWOH, pPacTBOP, MacCoBasi 0/l BelleCcTBa
(mpoLeHTHast KOHL[eHTpAaL1s1) B paCcTBOPE;

e W/UIKOCTPHUPOBAThb B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX TIOHATUM U
TIPUMEHSITh 3TU TIOHSITHS PY ONMCAHUM Bell[eCTB U UX MpeBpallleHNUl;

e WCMO0JIb30BaTh XUMHUYECKYH0 CHUMBOJIUKY [l COCTaBjaeHusi (popmyi
BEIleCTB U YPAaBHEHUN XMMUYECKUX PeaKLuM;

e OIpe/ieNiATh BaJIEHTHOCTh aTOMOB 37IeMEHTOB B OMHApHBLIX COeJWHEHUSIX,
CTerleHb  OKHC/IeHWs ~ 37IeMeHTOB B OWHApHBIX  COeAMHEHUsX,
TIPUHA/IJIe)KHOCTh BeIeCTB K OrpeJe/éHHOMY K/acCy COeAUHEeHUM To
dbopMmynam, BHJ XUMUYECKOM CBsi3W (KOBajleHTHasi W WOHHasi) B
HeOpraHu4eCcKUX COeIUMHeHUsIX;

e packpeiBatb cMbIica [lepuoguueckoro 3akoHa [l. W. MeHjesneesa:
JIEMOHCTPUPOBAaTh TMOHMMaHWe T[epUOAUUeCKO 3aBUCUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT UX ToJiokeHUs B [leproauueckoid cucteme,
3aKOHOB COXpaHEHUsI MacChl BeIlleCTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIDHOTO y4eHUs1, 3aKoOHa ABOra/jpo;

e ONUCHIBATb W XapakTepu3oBaTb TabmuuHyto ¢Gopmy Ileproanueckoit
CUCTEMbl XMMHYECKUX 3JIEMEHTOB: pa3/iduyaTb TIOHSTUSI «TJlaBHast
noarpyrma (A-rpyrra)» U «rmobouHas noArpynma (b-rpymma)», Masbie U
Oosblliie TIepUOAbI, COOTHOCHTH OO0O03HaueHWs, KOTOpble WMEIOTCS B
Tabnuie «[lepuoguyeckass cucTeMa XUMHUeCKux 3yiemeHToB [, U.
MeHzenieeBa» C UMCJIOBBIMU —XapaKTePUCTUKAaMU CTPOEHUsI aTOMOB



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

K/1acCU(UIMPOBaTh XUMUUYECKUe 3/IeMeHThbI, HeopraHuyeckre BelllecTBa,
XUMUYecKrde peakiuy (M0 YUCIY Y COCTaBY y4YacCTBYKOIIUX B peaklyud
BeILleCTB, 110 TerioBoMYy 3(PpdeKTy);

XapaKTepu30BaTh (OMHWCHIBaTh) OOIMe XWMHUYECKHe CBONCTBA BeleCTB
pa3MYHbIX K/IaCCOB, MOATBEP>K/1asi OMMCaHue TIPUMepaMHu MOJIEKYISIPHbIX
ypaBHEHMI COOTBETCTBYIOIUX XUMUUECKUX peaKIvii;

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

BBIUMC/IATb OTHOCUTE/IbHYI0 MOJIEKY/IIPHYHO UM MOJISIPHYHO ~ MacChl
BeII|eCTB, MAaCCOBYIO [IOJIF0 XWUMHUECKOTO 3jieMeHTa 110 ¢opmyie
coeMHEHUsI, MaCCOBYIO /IO/TIO Bell[eCTBa B PAaCTBOPe, MPOBOUTL PaCUEThI
10 YpaBHEHHIO XUMUUYECKOW peaki[vy;

TIPUMEHSITh OCHOBHbBIE Oflepaljiy MbIC/IUTE/IbHON JiesiTe/TbHOCTU — aHaJIu3
1 CUHTe3, CpaBHeHHe, 0000IIeHMe, CHCTeMAaTHU3al|io, K1acCH(UKAIIIO,
BbIsIBJIeHWe TIPUUMHHO-CJIeICTBEHHBIX CBsI3eil — [jis W3y4yeHUs] CBOWCTB
BEI[eCTB U XHMUUECKMX peaklUi, ecTeCTBeHHO-Hay4YHble MeTO/bl
Mo3HaHUS — HabsroJeHne, W3MepeHUe, MOJeTUPOBaHUe, SKCIIePUMEHT
(peanbHBIM U MBICTIEHHBIN);

C/lefoBaTh ~ TpaBWIaM  TI0/Ib30BaHUS ~ XMMHYECKOW  TOCyou U
nabopaTopHbIM 000py/IOBaHHMEM, a TakKe IIpaBWIaM oOpailleHus C
Bell[eCTBAMU B COOTBETCTBUM C UWHCTPYKIUSIMA TI0 BBITIOJTHEHUIO
nabopaTopHbIX XWUMHWUECKHUX OIBITOB TIO TIOJNyUYeHHI0 W COOMpaHHIO
ra3oo0pasHbIX BellecTB (BOAOpOAA U KHC/IOPO/ia), TPUTOTOBJIEHHIO
PacTBOPOB C OMpe/ie/IEHHOW MacCOBOM J/l0/ield PaCTBOPEHHOIO BeIlleCTBa,
MJIaHUPOBaTb U TMPOBOAUTH  XUMHUECKHEe  JKCIIePUMEHThI  TI0
PACII03HAaBaHHIO PACTBOPOB Iije/IoUel U KUCJIOT C TTIOMOIIbI0 UHIUKaTOPOB
(makmyc, deHosdTanerH, METUIOPAaHX U JpyTHe).

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

pacKpbiBaThb CMbBIC/T OCHOBHBIX XUMWYECKUX T[IOHATUW: XUMUUYEeCKUn
3jIeMeHT, aTOM, MOJeKyja, WOH, KaTWOH, aHWOH, TPOCTOe BellecTBo,
C/IO’KHOEe BeIleCTBO, Ba/IeHTHOCTb, 3J/IeKTPOOTPUIATe/bHOCTb, CTeleHb
OKHCJIeHUS], XMMHUeCKasi peaklys, XUMUUYecKasi CBsi3b, TEIJIOBOM 3(PQeKT
peakiuv, MOJb, MOJIAPDHBIA  00BEM, PpacTBOp,  EKTPOJIUTHI,
HEe3/IeKTPOJIUThI, 3/IEKTPOJIUTUUECKAs: AUCCOLMALUs, peakUUd HOHHOIO
oOMeHa, Karaiu3aTop, XUMHWUYeCKOe paBHOBecHe, oOpaThUMmble U



HeoOpaTUMble peaki[iH, OKHC/IMTeTbHO-BOCCTAHOBUTE/IbHbIE DeaKIuH,
OKWCJIUTe/Ib,  BOCCTAHOBUTEb, OKUC/IE€HWEe W  BOCCTaHOBJIEHME,
asuioTponusi, am(OTepHOCTh, XMMHUUeCKasi CBSi3b (KOBa/ieHTHasi, UOHHasl,
MeTaJ/ulhuecKasi), KpUCTa//IMuyecKasl pelIéTka, KOpPpO3Usl MeTasl/oB,
CI/IaBbl, CKOPOCTb XWUMHWYECKOW peakluu, TIpefesbHO [IOIMyCTUMast
koHuUeHTpauus [TJK BemjecTsa;

WITFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX TIOHATUM U
TIPUMEHSITh 3TH TIOHSITHS MPU ONMCAHUM Bell[eCTB U UX MpeBpallleHNUl;
WCIOJ/Ib30BaTh XUMHUYECKYI0 CUMBOJIUKY [Jii COCTaBjieHHss (opMy
BEILeCTB U YPAaBHEHUM XMMUYECKUX PeaKLuM;

ornpeJensTh BaleHTHOCTb U CTeleHb OKUC/IEHUS] XUMUUECKUX 37IEMEHTOB B
COeJMHEHHAX pa3/IMYHOr0 COCTaBa, MPHHAJJIEKHOCTbh BeIlleCTB K
orpeJe/éHHOMY KJ/acCy COequHeHWM Mo ¢opMmysam, BUJ XUMUUECKOU
CBs3M (KOBa/JleHTHasi, HWOHHasl, MeTa/yidueckass) B HeOpraHhuyecKux
COeJMHEHHUAX, 3aps/i MOHA N0 XMMUYEeCKoM (popmyisie, XapakTep Cpefibl B
BOJIHBIX PacTBOpax HEOPraHWYeCKUX COeJVHEHWH, TUIl KpPUCTa/UTMUueCKOu
PEIETKY KOHKPeTHOT'O BEIeCTBa;

packpeiBaTh CMmbICa [lepuoguueckoro 3akoHa [I. . MenjeneeBa u
JIEMOHCTPUPOBaTh €ro TOHMMaHWe: OMNUChIBaTb M XapaKTepu30BaTh
Tabmunyto ¢opmy IleproguyecKkoit CUCTEMbI XUMUUECKUX 3/IeMEeHTOB:
pa3nMuaTh ITIOHSATHS «Tr/aBHasg ToArpyrmia (A-rpynma)» M «1obouHast
noarpynna (b-rpynma)», manbie ¥ Oosbliiie TMepUObl, COOTHOCUTH
o003HaueHusi, KOTOpble HMEKTCSI B TepUoAUYecKOr Tabnule, C
UYUC/IOBBIMM  XapAaKTePUCTUKaMW  CTPOEHUS  aTOMOB  XWMHWYECKHUX
3jieMeHTOB (COCTaB W 3apsAj] sifpa, o0Ilee UHC/IO 3/IEKTPOHOB U
pacripefiejieHMe WX TI0 37eKTPOHHBIM CJI0sSIM), OOBSCHATH 0O0IHe
3aKOHOMEPHOCTU B W3MEHEHWM CBOMCTB 3JIEMEHTOB U UX COeJUHEHUMN B
Tripefiesiax MaJibIX [epUOZI0B U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS UX
aTOMOB;

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

XapaKTepu30BaTh (OMMCHIBaTh) 00IMe U crelyduueckre XUMUYECKHe
CBOMCTBAa MPOCTBIX M CJIOXKHBIX BeLIeCTB, MOATBepXKAas OIucaHue
rpUMepaMU MOJIEKYJ/ISIDHBIX U MOHHBIX YPaBHEHWW COOTBETCTBYHOLLUX
XAMMWYECKUX peaKIui;

COCTaBJIAITb YPaBHEHUSI 3/I€KTPOJIMTUYECKOW [JUCCOLMALMM  KUCJIOT,
11eJI0Yer U COJield, MOJTHbIe U COKPALLEHHbIE YPaBHEHUS peaKLiii HOHHOTO



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

BBIUMCJIATE OTHOCUTEIbHYIO MOJIEKY/IIDHYI0O U MOJISIPHYIO ~ MacChl
BeII[eCTB, MAaCCOBYIO [IOJIF0 XMUMHUECKOTO 3jieMeHTa 110 ¢opmysie
coeMHEHUs], MaCCOBYIO /IO/TIO BelljeCTBa B PAaCTBOPe, MPOBOUTL PaCUEThI
10 ypaBHEHUI0 XMMUUEeCKOW peaklIvy;

cob/mofaTh  TIpaBWIa  T0/Ib30BaHUS ~ XUMWUYECKOW  TMOCyJod |
nabopaTopHBIM 000py/I0BaHMEM, a TakkKe IIpaBUa OOpaleHusT C
BeIleCTBAMU B COOTBETCTBUU C WHCTPYKLUSMU TIO BBITIOJTHEHUIO
nabopaTOPHbIX XWMHUYECKUX OIBITOB TIO0 TIOAYYeHHI0O W COOMpaHHI0
ra3o000pa3HbIX BelllecTB (aMMHaKa M YIJIeKUCIOTO ras3a);

TIPOBOAIUTb  PeakI[iH, TIOATBep)KAAollhe  KaueCTBeHHbI  COCTaB
Pa3/IMYHBIX BeIeCTB: Paclio3HaBaTh OMbBITHBIM MyTEM XJIOPUA-, OpOMU-,
uoauj-, KapboHat-, ocdat-, cunMkaT-, Cyabdar-, THUAPOKCU-UOHBI,
KaTMOHbI aMMOHMSI M MOHBI M3yueHHbIX MeTajlJIOB, MMPUCYTCTBYIOIINE B
BOZIHBIX PaCTBOpPaxX HEOPTaHUUYECKHX BelleCTB;

TIPUMEHSITb OCHOBHbIE OTlepal[ii MBICUTE/bHOU /lesATe/TlbHOCTH — aHaIu3
W CUHTe3, CcpaBHeHWe, 0000ileHWe, CUCTeMaTH3allUl0, BbIsIB/IEHHE
TIPUYMHHO-C/Ie/ICTBEHHBIX CBsi3ell — /11 U3yuyeHUsi CBOWMCTB BeIeCTB U
XUMHUUECKUX peakiiii, eCcTeCTBeHHO-HayuHble MeTOAbl TI03HAHUS —
Hab/to/leHre, U3MepeHre, MOJe/TMpOBaHue, SKCIiepuMeHT (peanbHbI U
MBbICJ/IEHHbIM).



TEMATHNYECKOE IVNTAHNPOBAHUE

8 KJIACC
KoiunyecTrBo yacoB
No HaumeHoBaHMe pa3jesioB U OneKTpoHHbIe (H(POBEHIE)
HNroroesbie IIpakTHUecKue
n/n TeM NPOrpaMmsbl Bcero oOpa3oBaTe/IbHBIE PeCcypChI
padoThI padoThI
Pa3pen 1. IleppoHavyaibHbIe XUMHUYECKHE TIOHATHSA
Xumusi — BakHast 00/1aCTh

11 €CTeCTBO3HAHUS U 5 ’ bubnmoreka LIOK

’ MPaKTUUeCKOU JesiTe/IbHOCTH https://m.edsoo.ru/7f41837c

yesioBeKa

12 BemjectBa u xummnueckue 15 bubmoreka LIOK

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

Wtoro no paspeny 20

Pa3zgen 2. BaxkHeliue npejCTaBUTe/ M HEOPraHMUeCKUX BelllecTB
51 Bo3ayx. Kucnopoz. ITonsitrie 06 6 bubmuoreka IIOK

' OKCHUZIaxX https://m.edsoo.ru/7f41837¢
29 Bopgopopa.Ilouarue o KucioTax U 3 1 Bbubmoteka LIOK

' CousIxX https://m.edsoo.ru/7f41837¢
23 Boga. PactBopsl. IToHsiTHe 006 5 1 bubmmoreka LIOK

' OCHOBaHUsIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 1 1 bubnmoreka LIOK

’ HeOpraHuyeCcKux CoeIMHeHUN https://m.edsoo.ru/7f41837c

Ntoro no pa3peny 30

Pa3pen 3. Ilepuoanueckuii 3akoH u Ilepuognyeckasi cuicreMa XUMHUUecKUXx 3/1eMeHTOB 1. 1. MeH/ienieeBa. CTpoeHHe aTOMOB.

Xyumnuueckas cBfizb. OKHC/IMTE/TBHO-BOCCTAHOBUTE/IHHbBIE peaKIuu




[TeproguuecKuii 3aKOH U

31 [Teprogrueckasi cuctema y bubmuoreka IIOK
| XUMUUYeCKux snemMeHTosB /1. U. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue aToma
XUMHUUeckast CBSI3b.
3.2 OKUC/IUTe/NIBEHO- 8 Bubmorexa IOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTE/IbHbIE peaKiuu
bubmuoreka IIOK
u 1
TOTO TO pasAey > https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 Bu6miorexa HOK
P P https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68
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9 KV/IACC

Ko/mmuecTBo yacoB JJIEKTPOHHbIE
HaumeHoBaHMe pa3je/ioB U TeM nudposbie
Ne n/m P HToroBnie IIpakTHuecKue (rnucbp )
NMporpamMMsbI Bcero oOpa3oBare/IbHbIE
paboThI paboThI
pecypchl
Pa3pen 1. BemjecTtBo U XuMHuyecKue peaknuu
11 [ToBTOpEHUE U yriybOeHre 3HAaHUH . 1 bubmmoreka LIOK
' OCHOBHBIX pasziesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIe 3aKOHOMEPHOCTH XUMUUeCKUX 4 Bubmoteka IIOK
’ peak1uit https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKas AUCCOLaLYs. 3 1 1 bubmioreka LIOK
’ XuMHUeCcKre peakliv B pacTBOpax https://m.edsoo.ru/7f41a636
Wtoro no paspeny 17
Pa3pgen 2. HemeTa/l/ibl U X COeJUHEHHUSA
51 OO0111as1 XapaKTePUCTUKA XUMUUECKUX 4 1 bubmoreka IIOK
' snemMeHTOB VIIA-rpymmbl. ['asioreHsl https://m.edsoo.ru/7f41a636
OO0111ast XapaKTepUCTHKA XUMUUECKHX
2.2 snemeHTOB VIA-rpymmsbl. Cepa u eé 6 Bubmaorexa [IOK
) Py - -eP https://m.edsoo.ru/7f41a636
CcoeIMHeHUst
OO0111ast XapaKTepUCTHKA XUMUYECKUX
2.3 371eMeHTOB VA-rpytibl. A30T, Gpocdop U ux 7 1 Bubmorexa OK
’ py ’ ’ P https://m.edsoo.ru/7f41a636
COoeIMHeHUst
OO0111ast XapaKTepUCTHKa XUMUYECKIX
2.4 snemMeHTOB IVA-rpymmsl. Yriepog v 8 1 2 Bubmorexa OK
' 3 PYHTIBL Y TAEPOA https://m.eds00.ru/7f41a636
KPEMHHUU U UX COeJUHEHUST




Wtoro no paspeny

25

Pa3pen 3. MeTa/jibl M X COeJUHEHHUSA

. bubmioTeka LIOK
31 Obupte CroHCTBa MeTa/108 4 https://m.edso0.ru/7f41a636
3.2 BakHelillve MeTas/ibl ¥ UX COeUHEHUS 16 Bubmmorexa [IOK
https://m.edsoo.ru/7f41a636
Wtoro no pa3peny 20
Pa3pen 4. Xumus 1 oKpykawuias cpeja
4.1 BeirjectBa 1 MaTepuasbl B KU3HU YeslOBeKa 3 Bubmorexa OK
’ . P https://m.edsoo.ru/7f41a636
Wtoro no paspeny 3
Pe3epBHoe Bpems 3 Bubmuorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KO/IMYECTBO YACOB I10 [TPOIT'PAMME 68
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