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ITOSACHUTEJ/IbHASA 3AITNCKA

[IporpaMma MO XWMHUM Ha YpOBHe OCHOBHOTrO o00ijero o6pa3oBaHus
COCTaB/ieHa Ha OCHOBe Tpe0OOBaHUII K pe3y/bTaTaM OCBOEHUs OCHOBHOU
obpa3oBareIbHOM TTPOrpaMMbl OCHOBHOT'O 0011[ero 00pa30oBaHus, MpeCTaBIeHHBIX
B ®I'OC OO0, a Takke Ha OCHOBe deaepasbHON paboueil TIPOrpaMMbI
BOCITUTaHUS U C YUETOM KOHIIETILUY MperofiaBaHusl yueOHOTo npeaMeTa « XUMUsh»
B 00Opa3oBaTe/ibHbIX OpraHu3anusx Poccuiickoii ®eepariuu.

[TlporpamMma 10 XWUMWU [aéT TIpe/iCTaB/eHHe O Iie/isix, OO0IIell cTpaTervuu
oOydyeHHMs,, BOCIMTAaHMS ¥ Ppa3BUTHSA O0O0yUaroOl[UXCS CPeACTBAMH yueOHOro
npejMeTa,  yCTaHaBlWBaeT  00si3aTesibHOe  TpeJMeTHOe cojJiepkaHue,
npelycMaTpuBaeT pacrpejie/ieHde ero Mo KjaccaM U CTPYKTypUpOBaHHe [0
pa3zesaM M TeMaM TIpOTpaMMbI TI0 XHMMHH, OTpeJefisieT KOJMYeCTBeHHble U
KaueCTBeHHbIe XapaKTepPUCTUKU coJiepKaHus, pPeKOMeHyeMYt0
10C/Ie/OBaTeIbHOCTh ~ M3YUeHUsT XUMHHM C YYE6TOM  MEXIpPeJMeTHbIX U
BHYTDHUITPEIMETHBIX ~ CBs3eM, JIOTUKM y4yeOHOTO  TIpoljecca, BO3PACTHBIX
ocobeHHOCTe 0O0yuaroluXcsl, OIpefesieT BO3MOXHOCTH TpeAMeTa st
peanu3aiiii TpeOOBaHWM K pe3yibTaTaM OCBOEHHSI OCHOBHOH 00pa3oBaTe/bHOM
TporpamMMbl Ha YPOBHE OCHOBHOT'O 00I1iero obpa3oBaHus, a Takke TpeboBaHUI K
pe3y/ibTaTaM 00yueH!s XUMHUM Ha YPOBHe TieJiell U3yueHUs TipeMeTa U OCHOBHBIX
BUJIOB yueOHO-TIO3HABATe/NbHOU MeITeTbHOCTH O0ydYaroIerocsi 1o OCBOEHHIO
y4eOHOTO Co/lep>KaHMS.

3HaHWe XHUMUU CJIY>KUT OCHOBOM myis (hOpMUPOBaHUSI MUPOBO33pPEHUS
oOyuarolierocsi, ero rpeJCTaB/leHU O MaTepUaTbHOM eJWHCTBE MHPA, BaXKHYIO
poib WrparT (opMUpyeMble XUMUeW TpefCTaB/eHUs O B3avMOIIPeBpaIljeHUsIX
3Hepruv M 00 3BOJIIOLIMK BellleCTB B TPUPOZE, O MyTSAX pelleHusl r100aibHbIX
1po0/ieM yCTOMUMBOTO PA3BUTHS Ue/IOBeUeCTBA — ChIPheBOM, 3HEPreTUUeCKOow,
TIUILLeBOU 1 KOJIOrMuUecKoi 6e30racHOCTH, 1pob/ieM 37paBOOXpaHeHusl.

N3yueHue Xumuu:

crocobCcTByeT — peanu3alldd  BO3MOXKHOCTeW  [jid  CaMOpa3BUTUSL U
dhopMHUpOBaHUs KYJIbTYpPbl IMUHOCTH, €€ 0011ei 1 (PyHKIIMOHA/ILHOM TPaMOTHOCTY;

BHOCHUT BK/aZi B (hOpMUPOBAaHWE MBIIIEHUs W TBOPUECKUX CITOCOOHOCTeM
o0yuaroluxcs, HaBBIKOB WX CAMOCTOSTEe/JIbHOM yueOHOW  /iesTe/TbHOCTH,
9KCTIepUMEeHTallbHbIX W UCCAe/IoBaTeNIbCKUX YMeHHM, HeoOXOJWMBIX KakK B
TOBCEJHEBHOM >KU3HU, TaK Y B NPO(ECCUOHAIbHOM JeSTe/IbHOCTH;

3HaKOMUT CO creludUKOld HayuHOTO MBIILJIEHUS, 3aK/ia/[bIBaeT OCHOBBI
1[e/TOCTHOTO B3TJIsiZia HA € JUHCTBO MPUPO/BI U UeioBeKa, SIB/ISIeTCS OTBETCTBEHHBIM
3Tarom B (OpMUPOBAHKY eCTeCTBeHHO-HayYHON TPaMOTHOCTU 00yYaroIInuxcs;



criocobcTByeT (OPMUPOBAHHIO 1IEHHOCTHOTO OTHOIIEHUS] K eCTeCTBEHHO--
Hay4HbIM 3HaHUAM, K MPHUPOJE, K YeJI0BEKY, BHOCUT CBOM BKJ/IaJ, B 3KOJIOTHYECKOe
obpa3oBaHue 00yUaroIUxCsl.

[laHHbIe HampaBjeHWs B OOyueHWH XUMHK 00eCcrieurBarOTCs Crelu(UKon
cojiep)kaHusi  yueOHOro  TpeAMeTa, KOTOPBIA  sIBJIAETCS  Te[arorhuyecku
a/IalITHPOBAHHBIM OTpa)keHHeM 0a30BOM HayKU XMMUU Ha OTpezie/IEHHOM JTarie eé
Pa3BUTHSL.

Kypc x¥MuM Ha ypoBHE OCHOBHOT'O 0011jero oOpa3oBaHUsl OPUEHTHPOBAH Ha
ocBoeHHe O00yYarol[UMHUCS CHUCTeMbl TepBOHAUabHBIX TIOHATHNA XWUMHH, OCHOB
HEOPraHWYeCcKOM XWMHM W HEKOTOPBIX OT[e/bHbIX 3HAUMMbIX TIOHSATHH
OpraHhYeCcKOu XUMUH.

CTpyKTypa coep>XaHusl MPOrpaMMbl MO0 XUMHUK CHOPMHUPOBAHA Ha OCHOBE
CUCTEeMHOr0 ToAxoja K eé usyuyeHuro. CojeprkaHue CKIaJbIBaeTCS U3 CUCTEMBI
TIOHATAU O XMMHAUYECKOM 3JIeMEeHTe Y BellleCTBe U CUCTeMbl IOHATHUM O XUMHUYECKOH
peakiiud. OO6e 3TH CHUCTeMbl CTPYKTYPHO OpPraHW30BaHbl 10 MPUHLIUAIY
1OC/eJ0BaTe/IbHOTO Pa3BUTHS 3HAHWM Ha OCHOBE TeOPETUUYECKUX TpeCTaB/IeHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJ/ISIPHOTO YYeHUsI KaK OCHOBBI BCero eCTeCTBO3HaHNS;

- [Tepuoaunueckoro 3akona /. 1. MeHzeneeBa Kak OCHOBHOI'O 3aKOHa XUMUU;

— Y4YeHUs1 O CTPOEHUM aTOMa ¥ XMMHUUYeCKOU CBS3HU;

- TpeAcTaB/ieHUH 00 37eKTPOUTAYECKOW AUCCOLMAl[MM  BelleCTB B
pacTBOpax.

TeopeTnyeckre 3HaHUS PACCMAaTPUBAIOTCA HAa OCHOBE SMITMPUYECKU
TMOTyUYeHHbIX U OCMBIC/IEHHBIX ()aKTOB, Pa3BHUBAOTCS MOC/Ae[0BaTeIbHO OT OJJHOTO
YPOBHSI K [PYrOoMy, BBITIONHSSE GYHKIUM OObBSCHEHWS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHS U BO3MOJKHOCTEH IMPAaKTUYECKOrO0 MPUMEHEHHS U MOJIyYeHUs
M3yuyaeMbIX BellleCTB.

OcBoeHue TporpaMMbl T0 XWUMHUH  CIIOCOOCTBYeT  (POPMHUPOBAHHUIO
Tpe/ICTaB/IeHUs] 0 XMMUUEeCKOW COCTaBJ/IAIOILeN HayYHOM KapTHHbI MMpa B JIOTHKE
eé CHUCTeMHOU NPUPOJbI, LIEHHOCTHOTO OTHOIUEHUSI K Hay4YHOMY 3HaHUKO U
MeTOJaM TMO3HaHUS B HayKe. V3yueHWe XUMHWH MPOUCXOAUT C MPUBIeYeHUEM
3HAaHUW W3 paHee W3yUeHHBIX Yy4YeOHBIX TMpeAMeTOB: «OKpy’Kaloluii MHUD»,
«buosorus. 5—7 Knaccbl» U «PU3MKa. 7 Kj1acc».

[Ipy uW3yyeHUM XUMUU TIPOUCXOAUT (OPMHUpPOBaHWE 3HAHUU OCHOB
XUMUYECKOM HayKu KakK 00/1aCTH COBpPeMEHHOI'0 eCTeCTBO3HaHWS, MpaKTUUeCKOn
JleATeJIbHOCTU YejloBeKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHMPOBOU KYJIbTYDBL.
3azaua y4yeOHOro TipegMeTa COCTOUT B (HOPMHUPOBAHUU CUCTEMBI XUMHAUYECKUX
3HaHUN — Ba)KHEHWIINX (PAaKTOB, TOHSATHM, 3aKOHOB U TEOPeTUUeCKHX MOJIOKEeHHUH,
JIOCTYTIHbIX 0000ITIeHN MMPOBO33PEHUECKOr0 XapakTepa, s3blka HAyKW, B



npuoOIlleHd K HayyHbIM MeTOJaM I103HaHUSl TIPU M3yUYeHUW BeleCcTB U
XUMUYECKUX peakiui, B ()OPMUPOBAHUU U Pa3BUTHM T0O3HABATe/SbHbIX YMEHHU U
WX TIpUMEHeHHWU B YyueOHO-TIO3HABaTe/JIbHOM U  y4yeOHO-UCC/e/10BaTe/IbCKOM
JesiITe/IbHOCTA, OCBOEHWM TIpaBWI 0Oe30macHOro oOpalljeHWs C BeleCTBaMH B
MOBCeJHeBHOM YKHU3HU.

[Tpu u3yueHUM XMMHM Ha YPOBHE OCHOBHOTO 00iriero obpa3oBaHusi BaXkKHOE
3HaueHue TIpUoOpey Takue 1ie/d, Kak:

- (QopMUpoBaHMe WHTe/UIEKTYaJbHO Pa3BUTON JIMYHOCTH, TOTOBOM K
camo00pa30BaHUIO, COTPYJHUUYECTBY, CaMOCTOSITEJIbHOMY TIPUHSTHUIO peIleHuH,
CTI0COOHO¥ aIanTUPOBATHCS K OBICTPO MEHSIFOIIIUMCS YC/IOBUSIM JKU3HU;

-  HampaBAeHHOCTh O00yueHMs] Ha CHUCTeMaTHyeckoe TIpUOOIeHue
o0yuaroluxcss K CaMOCTOSITe/IbHOM T103HaBaTe/JbHON [esiTe/IbHOCTA, HayYHbIM
MeTO/laM TO03HaHus, (OPMMPYIOIMM MOTHBAlUI0 M pa3BUTHE CIIOCOOHOCTEHN K
XUMUUY;

- obecrieueHre yCI0BHH, CITOCOOCTBYIOIUX MPUOOPETEHNIO 00YyUarOIUMUCS
OTbITa pa3HOOOpa3HOl /leATeNbHOCTH, TMO3HAHWUS W CaMOIIO3HaHUs, KIFOUEeBBIX
HaBbIKOB (KJ/IFOUEBBIX KOMITETEHLIWM), MMEIOIIUX yHUBepcaJbHOe 3HaueHue [Jisi
pa3IMUHbIX BUZIOB /1eATe/IbHOCTH;

- (dopmupoBanre o6mieli (QyHKIMOHA/JILHOM U  eCTeCTBeHHO-Hay4YHOMN
I'PaMOTHOCTH, B TOM UHCJIe YMeHUH OOBSICHATH W OL€eHWBATh SIBJIEHUS
OKpY’Karolllero MUpa, MCI0Jib3ysl 3HAHWS W OIbIT, TOJyYyeHHble TMpU W3yYeHUH
XUMWUU, TIDUMEHSATb WX TIpU pellleHud TpobsieM B TIOBCEAHEBHOW >KU3HU U
TPYZOBOU [1eATe/TbHOCTH;

- dopmupoBaHre y o0OydarolUXcs TI'yMaHUCTUUYECKUX OTHOIIIEHUH,
TOHVMaHUs 1IeHHOCTU XWUMHUEeCKMX 3HAaHUM [ BBIPAOOTKH 3KOJIOTMUECKU
1je/lecooOpa3HOro TIOBefieHHWss B OBbITY W TPYZOBOW [eATeMbHOCTH B I[e/sSIX
COXpaHEeHUs1 CBOETO 3/10POBbsI M OKPY Karolel IPUPOJAHON Cpe/ibl;

- pa3BUTHe MOTHBAI[MM K OOyYeHUI0, CIOCOOHOCTeM K CaMOKOHTPOJIIO U
CaMOBOCITUTAaHUIO HAa OCHOBe YCBOeHMsI 0OllleuesioBeYeCKMX LIEHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOodu/Is ¥ HarpaBIeHHOCTH [JabHEUIIIero
o0OyueHwusl.

OOiijee UyMCIO YacOB, OTBEAEHHBIX [Jii M3yUeHUsT XWMHUKA Ha YpPOBHE
OCHOBHOTO 00111ero obpa3oBaHusi, coctas/sieT 136 yacoB: B 8 knacce — 68 yacos (2
yaca B HeJieJit0), B 9 Kiacce — 68 uacoB (2 uaca B Hejle/li0).



COAEPXXAHUE OBYUEHUA

8 KVIACC

ITepBoHauya/ibHbIEe XUMUYECKHE MOHATHSA

[Ipeamer xumuu. Pojib XMMHUK B )KU3HU UesioBeKa. XHWMHUA B CUCTeMe Hayk.
Tena u BemjecTtBa. Pu3HMUeCKWe CBOMCTBA BeIeCTB. ArperaTHoe COCTOSTHUE
BelllecTB. [ToHsITHe O MeTOJax MO3HAaHUS B XMMUU. UuMCThIe BellleCTBa U CMECH.
CriocobbI pa3zesieHust CMeCei.

ATOMBI M MOJIEKY/bl. XUMUUeCKre 37eMeHTbl. CHMBOJIBI XUMHYECKUX
371eMeHTOB. [IpoCThIe U C/I0XKHBIE BellecTBa. ATOMHO-MOJIEKYJISIDHOE YUYeHHe.

Xumuyeckass ¢opmysia. BaneHTHOCTb aTOMOB XUMHUECKUX 3J/IeMEHTOB.
3akOH TIOCTOSHCTBA cocTaBa BemlectB. OTHOCWTeNbHAsi aTOMHas Macca.
OTHOocHuTe/IbHAs MOJIeKy/sipHasi Macca. MaccoBasi [jo/if XMUMHUYeCKOro 3/ieMeHTa B
COeIUHEHWH.

KosnuectBo BemjectBa. Mosib. MossipHass macca. B3aumMocBs3b KO/IM4eCTBa,
MacCbl YW 4YMC/Ja CTPYKTYPHBIX e[WHUL] BellectBa. Pacuétel mo ¢opmysiam
XUMHUYECKUX COeIMHEHUH.

du3nuecKkre U XMMUUeCKre sIBJIeHUsl. XMMHUYecKass peaklys U eé MprU3HaKu.
3aKOH COXpaHeHMUs MacChl BellleCTB. XuUMHUeckue ypaBHeHus. Knaccudukaims
XUMHUECKUX Peakui (coeJuHeHUs], pa3/ioyKeHus, 3aMelrieHus, ooMeHa).

Xumuueckutl 3KcnepumeHm:

3HAaKOMCTBO C XWUMUUECKOM TIOCYZOH, TipaBWwiaMu paboTel B s1abopaTopuu 1
ripuémamu obpaiijeHus1 ¢ 1abopaTopHbBIM 000pyZi0BaHUEM, M3yUeHHe U OIMCaHue
GbU3MUeCKUX CBOWCTB 00pa3lioB HeOpPraHWYeCKHX BeIeCcTB, Hab/io/jeHue
¢u3nueckux (r/iaB/eHUe BOCKa, TasiHUMe JbJa, pacTUpaHWe caxapa B CTYIIKe,
KUMeHWe U KOHZeHCalUsi BOZAbl) U XUMHUeCKUX (FOpeHue CBeud, MpOoKaTvuBaHue
Me/THOM TIPOBOJIOKH, B3aMMO/IENCTBYE Mesla C KUCIOTOM) siB/IeHui, Hab/roieHre 1
onucaHWe MNPU3HAKOB TPOTEKAHUsI XMMUUECKUX peakiui (pasjiokeHue caxapa,
B3aMMO/IEMCTBUE CEePHOM KHCIOThI C XJ0pUAOM Oapuisi, pa3jokeHHe THAPOKCHA
Meau (IT) mpu HarpeBaHuU, B3aMMO/eHCTBUE Kejle3a C pacTBOpoM conu Meau (II),
M3ydeHre CrocoOOB pasjie/ieHHsi cMeceli: C TOMOILbI MarHWTa, (UIbTPOBAHUE,
BbI[TApMBaHUe, AUCTU/ISILYS, XpoMaTorpadusi, IpoBeJieHre OYMCTKU TTOBapeHHOU
comu, HabmofeHWe W OMMCAHWE  pe3y/bTaTOB  TIPOBEAEHUs]  OIbITa,
WUTKOCTPUPYIOLL[ErO0 3aKOH COXPaHeHWsl MacChl, CO3[aHue MoJejied MOJIeKYJI
(LmapocTep>KHeBBIX).

BakHeM1Iie npe/iCTaBUTE/IM HEOPraHMuUeCKHUX BellecTB

Bo3myx — cmech rasoB. CocrtaB Bo3gyxa. Kucmopog — s/1eMeHT U mpocToe
BelljecTBO. HaxoxxzeHue KuciopoZa B TIpUpofe, (u3myeckue U XUMUYeCcKue
cBoiictBa (peakumu ropeHusi). Okcuabl. [IpumeHenue kKuciaopoza. Criocobbl



ToJlyueHusi KWUCAopoJa B JiabopaTOpuu W TMPOMBIIIEHHOCTH. KpyroBopor
KUC/I0poga B ipupoze. O30H — a/ioTporiHasi MoAuGUKaLUs KUCI0poAa.

TennoBor 3¢(deKT XMMUUeCKOW peakLWd, TEPMOXMMHYECKHWe ypaBHEHUS,
5K30- U SHJIOTepPMHUYECKHe peakluu. TOMIMBO: Yrosb W MeTaH. 3arps3HeHue
BO3/lyXa, yCUJIeHUe MapHUKOBOr0 3(pdeKTa, pa3pylleHrne 030HOBOTO CJIOS.

Bopopony — sneMeHT M TipocToe BelecTBO. HaxokjeHue Bogopoja B
npupozie, Gu3Myeckue W XUMHUUECKHe CBOMCTBa, IpUMeHeHUe, CIoCO0bI
ronyueHusi. KucioTsl u cosu.

MonsipHbIii 00b€M ra3oB. PacuéThl 110 XUMHUYECKUM YDPaBHEHUSIM.

du3nueckre CBOWCTBA BOAbl. Boma kak pacTBopuresib. PacTBOpHI.
HachbleHHble M HeHachlllleHHble pacTBOPbl. PacTBOpUMOCTH BelleCcTB B BO/Ie.
MaccoBas /107151 BellleCTBa B pacTBOpe. XMMHUUeCKHe CBOMCTBAa BOAbL. OCHOBaHUSI.
Ponb pacTBOpPOB B MpUpPO/ie U B JKU3HU uesioBeka. KpyroBopoT BoAbI B TIpUpO/JE.
3arpsi3HeHue NMpUPOAHBIX BOJ. OXpaHa M OUMCTKa NMPUPOJHBIX BOJ,.

Knaccudukaiiuss HeopraHuueckux coeguHeHuu. Okcugnl. Knaccudukaiiys
OKCUJOB:  coseobpa3yroiijie  (OCHOBHBbIE,  KHC/IOTHble, aM(pOTepHble) U
HecosieoOpa3ywome. HomeHknaTtypa okcuaoB. ®dusnueckre U XUMUUYECKHE
CBOMCTBA OKCHJOB. [TonyueHre OKCU/OB.

OcHoBanusi. Knaccudukauyss OCHOBaHMM: LENOYM W HEPaCTBOPUMBIE
ocHOBaHHs. HoMeHKnaTypa ocHoBaHuW. Pu3NUecKhe U XWUMHYECKHWe CBOWCTBa
ocHOBaHuU. [TomyueHre OCHOBaHUH.

Kucnotel. Knaccudukaims kucior. HomeHknaTypa Kuciaor. dusudeckue U
XMMUUeCKre CBOMCTBa KMCIOT. Psj aktuBHOcTM MeTa/uioB H. H. bekertosa.
ITonyyeHue KUCIIOT.

Comu. HomeHnknarypa conei. dusnueckue U XMMUYECKHWe CBOUCTBA COJIEM.
[TonyyeHue coJieu.

['eHeTHMUeCKasi CBS3b MeXX/ly K/IaCCaMH HeOpPraHU4eCKUX COeJJMHeHUN.

XumuuecKutl 3KcnepumeHm:

KaueCTBEHHOe OmpejieJieHUe COoJlepyKaHus KMCI0poZa B BO3/yxe, MOydyeHue,
coOupaHve, pacrio3HaBaHHWe W H3y4yeHWe CBOWCTB KHCJIOpOJa, HabsoeHne
B3aMMO/IeMICTBUSI BeIlleCTB C KHUCJIOPOAOM M YC/JOBUS BO3HUKHOBEHUSI U
TIpeKpalljeHusl TopeHusi (MoXkapa), O3HaKOMJIeHWe ¢ o0pa3ljaMM OKCHOB U
OlMCaHuWe WX CBOWCTB, TOMy4YeHWe, coOMpaHue, pacrlio3HaBaHWe U H3yueHHe
CBOMCTB BOJOpojia (ropeHue), B3auMOZieHCTBUe BOJiOpoJia C okcugoM meau (II)
(BO3MOXXHO MCMO/b30BaHUe BUleOMaTepuasioB), HaboieHre 00paslioB BelecTB
Ko/inuecTBOM 1 MoOJsb, MCCAeloBaHWe OCOOEeHHOCTeM pacTBOPEHUsI BeIeCTB C
pas/iMuHOM pPAaCTBOPUMOCTBIO, TIPUTOTOBJIEHWE pAacTBOPOB C OMpeJe/IéHHOU
MacCCOBOM [I0JIel PaCTBOPEHHOIO BellleCTBa, B3aWMOJEMCTBUE BOAbI C MeTa/l/laMU
(HaTpyeM U KaibliueM) (BO3MOXXHO HCIIO/Ib30BaHMEe  BH/j€OMaTepHasioB),



uccieoBaHe 00pasiloB  HEOPraHWYeCKHWX BeI[eCTB Pa3/IMYHBIX  K/IacCOB,
Hab/to/leHre U3MeHeHWs] OKpaCKd WHAWKATOPOB B pacTBOpax KUCJIOT U IIjesiouei,
v3yueHue B3aumojelcTBUs okcuaa Meau (II) ¢ pacTBopom cepHOUW KHUC/OTHI,
KUCJIOT C MeTas/ulaM{, peakLyd HeuTpaiv3alyy, IoJyYyeHHue HepaCTBOPUMBIX
OCHOBaHHWM, BBITECHEHHWE OJHOr0 MeTa/ljla IPyTMM K3 pacTBOpa COJM, pelleHue
9KCIepUMeHTabHbIX 33/lau I0 TeMe «BakHelillvie K/acCbl HeOpraHU4ecKUX
COoeIMHEHU».

Ilepuoguveckuni 3akoH u Ilepuosgnueckass cucremMa XUMHUYECKHX
1emenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHUeCKas CBA3b.
OKuC/IUTe/IbHO-BOCCTAaHOBUTE/IbHBIE peaKIiuu

[TepBble MOMBITKU KAAaCCU(UKALMM XUMUYECKUX 37emMeHTOB. [loHsTHE O
Ipymrax CXOAHBIX 37eMeHTOB (IjeJIoUHble M Le/I0YHO3eMejIbHble MeTaslbl,
rajloreHbl, THepTHbBIE ra3bl). DJIeMeHThI, KOTOpble 00pa3yroT aM(oTepHbie OKCHAbI
Y TUJPOKCUJIBI.

[Teproanyeckuii 3akoH. [Tepruoanueckas cucteMa XUMUYECKUX 3/1eMeHTOB /1.
. MenpeneeBa.  KopoTkonmepuojgHasi W [JJIMHHOINIEpUOJHAas  (hOPMBbI
[Teprognyeckoyr cuctembl XumMuuyeckux snemeHToB [I. V. MeHpeneeBa. Ilepuoabl
v rpymnnbl. dPusrueckur CMBICA TOPSAKOBOIO HOMEpPa, HOMEpPOB Iepuoja H
TPYIIIbI 3/IeEMeHTa.

CtpoeHnuve atomoB. CocTaB aTOMHBIX sifiep. M3oTornbl. OneKkTpoHbl. CTpoeHue
3JIEKTPOHHBIX ~ 000/I0ueK aToMOB TiepBbiX 20 XUMHYECKHUX 3JIEMEHTOB
[Teprognueckor cuctembl [. U. MenpgeneeBa. XapakTepUCTUKA XWUMHUUYECKOTO
371eMeHTa T10 ero 1ojokeHuto B [lepuoanueckoit cucreme /1. . MeHieneeBa.

3aKOHOMEPHOCTU HW3MEHeHUs pajuyca aTOMOB XUMUYECKUX 3JIeMeHTOB,
MeTa//TMYeCKUX U HeMeTa/UTMUeCKHUX CBOMCTB M0 rPynraM U MepruoaMm.

3HaueHue [Teprogrueckoro 3akoHa U IleproruecKor CMCTeMbl XUMHUUYECKHX
3JIEMEHTOB [ijIsl pa3BUTUSI HayKd U TpakTuku. [. V. MeHpeneeB — yuéHbIA U
rpakJjaHuH.

XvMmudeckas CBsi3b. KoBasieHTHasti (MoJispHasl W HeMOJiApHAasi)  CBSI3b.
OJIeKTPOOTPULIATe/IbBHOCTh XUMUYECKUX 371eMeHTOB. VIoHHas CBs3b.

Crenenp  oxkucieHus.  OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIE  DeaKLUM.
ITponjeccel okucaeHus: U BOCCTaHOB/IeHYsl. OKUC/IUTe/M ¥ BOCCTaHOBUTEIIN.

Xumuueckutl 3KcnepumeHm:

n3ydyeHre oOpa3l[0B Bell[eCTB METa//IOB W HEeMeTa/lJioB, B3aUMOZeNCTBUe
TMIPOKCHJA LMHKA C pacTBOpaMM KHUCJIOT M IjeJioYeld, MpoBeJeHue OMbITOB,
V/UTIOCTPUPYIOLMX  TIPUMEPbl  OKUCJ/IUTE/IbHO-BOCCTAHOBUTEJIBHBIX — PeakLUn
(ropeHue, peakLM pa3/0KeHUsl, COeJUHEHUS).

MescnpeomemHble ces3u



Peanu3aiuss MeXnpeJMeTHbIX CBf3€d TPU M3yYeHWH XUMHUU B 8 Kjacce
OCYILIeCTBJISIETCST uepe3 HCII0/b30BaHHWEe KaK OOIIMX eCcTeCTBeHHO-HayUHBIX
TOHSATUM, TaK W TOHSATUM, SIBJISSIOIIUXCSI CUCTEMHBIMU JijIs1 OT/Ie/IbHBIX TpeMeTOB
eCTeCTBeHHO-Hay4YHOr 0 LIUKJIA.

OOb1ire ecTeCTBeHHO-HayuHble TIOHATHS: HAy4YHbINA (aKT, TWIOTE3a, TeOpHs,
3aKOH, aHa/lu3, CHUHTe3, KiaccuduKalus, TepUoJUUYHOCTb, HaboaeHue,
5KCIIePUMEHT, MO/ie/TMPpOBaHue, U3MepeHre, MO/Ie/Ib, SIBJIEHUE.

®du3uKa: Marepusi, aToOM, 3JIEKTPOH, TPOTOH, HEUTPOH, WOH, HYK/IUJ,
M30TOIbl, PAaJMOAKTUBHOCTh, MOJIEKYyJa, 3JIEKTPUYECKUU 3apsif], BelleCcTBO, TeJo,
00BEM, arperaTHoe COCTOsIHHE BellleCTBa, ra3, (u3nyeckue BeSUUUHBI, eJUHULIbI
r3MepeHus, KOCMOC, TIJIaHeThbl, 3B€3/1bl, CoJHIIe.

Buosorust: poTocuHTes, AbixaHue, brocdepa.

leorpadusi: atmocdepa, ruapocdepa, MuHepaabl, TOPHbIe TOPO/bI,
T10J1e3HbIe MCKOoIaeMble, TOIVIMBO, BOJHbIe peCypChl.

9 KJ/TIACC

BewecTBo U XMMHUecKas peakius

[Tepromnueckuii 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3/1eMeHTOB /1.
. MeHgeneeBa. CTpoeHWe aTOMOB. 3aKOHOMEDHOCTHM B HW3MEHEHHWU CBOUCTB
XMMMWYECKUX 3/IEMEHTOB TMEPBbIX TPEX T[IepUO/IOB, Kalus, KaabLUs U UX
COeIMHEHVWA B COOTBETCTBUM C TMOJIOXKEHUWEM 3/ieMeHTOB B Ilepuoanueckon
CUCTeMe U CTPOeHUeM UX aTOMOB.

CrpoeHure BellecTBa: BUAbl XUMHUUYECKOW CBSI3U. THWIIbI KPUCTA/JIAYECKUX
PeIéTOK, 3aBUCHMMOCTb CBOMCTB BeIlleCTBa OT THIIA KPUCTA/VINUeCKOW PelIeTKU U
BU/Ia XUMUYECKOM CBSI3U.

Knaccudukaiiusi 1 HOMeHK/IaTypa HeopraHW4eCKux BeleCcTB. XUMUUeCKue
CBOMCTBA BeIeCTB, OTHOCALIMXCA K PAa3/IMUHbIM KjacCaM HeOpraHu4ecKux
CcoeIMHEHUH, FreHeThUeCKasl CBsI3b HeOpraHWUeCKUX BeleCTB.

Knaccudukaiyss XMuMU4eCKUX peakiyi Mo pa3/iMuHbIM NpU3HaKkaM (1o YucIy
YW COCTaBy YuaCTBYIOLMX B peaklUM BelecTB, MO TerioBoMy 3¢dekTy, Mo
W3MEHEeHHIO CTereHell OKHUC/IeHUSI XUMUYeCKUX 3/IeMeHTOB, TI0 00paTUMOCTH, TIO
y4acTUIO KaTajau3aTtopa). JK30- U 3HJ0TepMUYeCKUe peakliuM, TepMOXHMUUeCKre
ypaBHeHUs.

[ToHATHE O CKOPOCTHM XUMHUYeCKOW peakiuu. [ToHsTre 00 0OpaTUMBIX U
HeoOpaTUMbIX XUMUUYECKUX peakiusxX. [IoHATHe O rOMOTeHHbIX M TeTepOreHHBIX
peakuusax. [lonatue o karanuse. IIoHsATHEe 0O XUMUUECKOM paBHOBeCUU. DaKTOPBI,
B/IMAIOI[ME HAa CKOPOCTh XUMHWYECKOW peaklUh U TO0JIOKeHWe XUMHYEeCKOro
paBHOBeCHUSL.

OKHCUTeTbHO-BOCCTAHOBUTE/IbHbIE  peakldd,  37eKTPOHHbIM  OamaHcC
OKHCJIUTE/IbHO-BOCCTAHOBUTETbHOM peaki1u. CocrasiieHne ypaBHEHUM



OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ peaklMidi C  HWCIOJIb30BaHWEM  MeTojia
39JIEKTPOHHOTO OasaHca.

Teopus 3/1€KTPOIUTAYECKON AUCCOLMAIIMM. DNEKTPOIUThI U He3JIeKTPO/IUTHI.
KaTuoHbl, aHWOHBI. MexaHU3M [UCCOIMAllMM BelleCTB C pa3/MUHbIMU BUAAMU
XUMUUecKou cBsizu. CremneHb Arccoraiyy. CruibHbIe U C/labble 3/IeKTPOJIUTHIL.

Peakiiiy MIOHHOTO OOMeHa. Y CJIOBUSI MPOTeKaHUsI Peaklii MOHHOTO 0OMeHa,
TO/IHbIE M COKpall[éHHble WOHHBIE ypaBHeHHs peakiuidi. CBOWMCTBa KHCIOT,
OCHOBaHWM U Cojiei B CBeTe TpeACTaB/eHUH 00 3/eKTPOTUTUUECKOU
aucconuaiuu. KauectBeHHbIe peakijuv Ha UOHBI. [ToHATHE O TU/IPOJIM3e COMei.

Xumuueckutl 3KcnepumeHm:

03HAaKOMJ/IEHHE C MOJeNsIMH KPUCTA/NTHUECKHUX PpeIIETOK HeopraHu4eCcKuX
Bell[eCTB — MeTa//IOB U HeMeTa/sioB (rpadura U anmMasa), CIO0XKHBIX BeIlleCcTB
(x/10pyga HaTpusi), UCC/IeJOBaHHEe 3aBUCMMOCTM CKOPOCTH XMMHYECKOM peakiuu
OT BO3[IeCTBUS Ppa3/UUHBIX (DAKTOPOB, MCC/Ie[JOBaHME 3JIEKTPOINPOBOJHOCTH
pPacTBOpPOB BeIlleCTB, IIpoIjecca [AMCCOLMALIMKM KHUC/OT, IIfesiouelt W cosieid
(BO3MOXKHO  WCIIONb30BaHWE BHUJIEO MaTepuasioB), TIPOBe/leHWe  OIIbITOB,
W/UTIOCTPUPYIOIIINX ~ TIPU3HAKKA  TIPOTeKaHWs  peakluid HOHHOTO  obOMeHa
(obpa3oBaHue ocajika, BbiJiesieHWe Tra3a, oOpa3oBaHWe BOZbl), OIBITOB,
W/UTIOCTPUPYIOIIUX ~ TIPUMEPbl  OKUC/IUTE/TbHO-BOCCTAHOBUTE/IbHBIX  Peakiyi
(ropeHue, peakliyd pa3/iO’KeHUs], COeJJMHEHUs), paclio3HaBaHUe HeopraHu4eCcKux
Bell[eCTB C TIOMOLIbI0 KaueCTBEHHBbIX peakl[Mii Ha WOHbI, pellleHue
9KCIepUMeHTabHbIX 3a/jay.

HeMeTan/ibl 1 UX COeANHEHUSA

OOijasi  xapakTepuCTHKa TrajsioreHoB. Oco0eHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTereHu okuciaeHusi. CTpoeHWe U (pu3nuecKre CBOWCTBA MPOCTHIX
Bel[eCTB — TrajoreHoB. XWMHYeCKMe CBOWCTBA Ha MpuUMepe  XJjopa
(B3aUMOZIEMCTBHE C MeTa/l/laMd, HeMeTa/lJlaMH, IiieJiouaMu). XJI0POBOIOPO/,.
ConsiHasi KMC/I0Ta, XMMUUeCKHWe CBOMCTBa, ToJiyyeHUe, TpuMeHeHue. [leiicTBue
XJiopa U XJIOPOBOZIOPOJia Ha OpraHU3M uYejioBeKa. BakHellne XJIOpUIbI U UX
HaxoKJeHue B TIPUPOJE.

OObujasi xapakTepucTuka 31eMeHTOB VIA-rpymmbl. Oco0eHHOCTH CTpPOeHust
aTOMOB, XapaKTepHble cTereHU OkKucaeHus. CTpoeHue U (u3MUecKrue CBOWCTBa
TIPOCTBIX BeleCTB — KUCA0POAA U cepbl. AJJIOTPOIIHbIe MOAUGHUKALIMM KMCI0Po/ia
U cepbl. XuMHUeckde cBoucTBa cepbl. CepoBOOpPO/], CTpOeHUe, (ur3nUecKue U
XUMUUecKre cBoicTBa. OKCHBI Cepbl KaK Mpe/[CTaBUTeN KUC/IOTHBIX OKCHJIOB.
CepHasg KHC/IOTa, GU3NUECKHe W XUMHUeCKWe CBoMcTBa (0OIue Kak
Tpe/iCTaBUTe/IsI  Kjdacca KUCIOT W crieluduyeckye). XHUMUUeCKUe peaklvy,
Jie)kaljie B OCHOBe TIPOMBIIIIEHHOTO criocoba ToydeHuss CepHOW KHC/IOTHI.
[TpumeHeHHe cepHOM KUCIOThL. CoJM CEpHOM KUC/IOThI, KaueCTBeHHasl peakiivs Ha



cysibdar-uoH. Haxoxk/eHre cepbl U e€ coellMHeHUW B mipupofie. XUMUYEeCKoe
3arpsisHeHHe OKpY’Karollleld Cpefibl COeJMHEHUSIMU Cepbl (KUC/IOTHBbIE [JOXK[H,
3arpsi3HeHUe BO3/lyXa U BOJJOEMOB), CIIOCOOBI ero rnpeAoTBpallieHusl.

OO01jasi xapakTepucTuka 3/eMeHTOB VA-rpymmnbl. Ocob6eHHOCTH CTpOeHUst
aTOMOB, XapaKTepHble CTereHU OKUCJ/ieHUs. A30T, paclpoCTpaHeHUWe B TPUPO/E,
¢dur3nueckue U XMUUeckue cBoicTBa. KpyroBopoTt a3ora B npupoje. AMMUaK, ero
¢dbu3rueckre ¥ XMMUUeCKHe CBOMCTBA, To/iyueHue U rpuMeHeHre. Cov aMMOHHUS,
UX (u3nyeckue U XMuMHUUYecKre CBOMCTBA, MpUMeHeHUe. KauecTBeHHasi peakijysi Ha
VMOHbl aMMOHUs. A30THasi KMCJIOTa, eé ToJiydeHUe, (r3uUeckrue U XUMHUYecKue
cBoiicTBa (0OluMe Kak TMpeACcTaBUTeNsT Kjacca KUCIOT W Crieluduueckue).
Wcnonb30BaHWe HUTPATOB U COJed aMMOHHMsI B KaueCcTBe MHHEepPa/bHBIX
ynobpenunii. Xumuueckoe 3arpsi3HeHHe OKPY>Karollel cpefibl COeJUHEHUs MU a30Ta
(KMCTIOTHBIE [TOX/AW, 3arpsi3HeHWe BO3/yxa, TOYBbl U BOZA0EMOB). dDocdop,
a/uiIoTponHble Mojudukaiuu ¢docdopa, pusnueckve W XUMHUYECKUe CBOMCTBA.
Oxkcup dhocdopa (V) u dpochopHast Kuciorta, pusnueckre U XMMUUeCKre CBOUCTRBA,
nosyuyeHue. Vcriosb3oBaHue hocdaToB B KauecTBe MUHEPAIbHBIX y100peHuH.

OOb1jasi xapakTepucTHKa 371eMeHTOB [V A-rpyriibl. Oco6eHHOCTH CTpPOeHUs
aTOMOB,  XapaKTepHble  CTelleHW  OKUC/AeHUsl.  YT/epof,  a/UIOTPOITHbIe
Moau(UKaLUKM, paclpocTpaHeHWe B TIpUpojie, (Qu3Myeckue U XUMUUYECKHe
cBoricTBa. Afcopbuusi. Kpyrosopor yriepoga B ripupojie. OKCHUbI yIiieposia, ux
¢u3nueckue W XUMUUYECKWe CBOMCTBA, /[eMCTBHE HA >KUBble OpraHU3MBbI,
ToJiyueHre U TIpUMeHeHUe. JKOJoruueckue TpobsieMbl, CBs3aHHbIE C OKCHZOM
yriaepoga (IV), rumorte3a r1/100a/bHOTO TOTeIJIEHUSI K/AWMaTa, IMapHUKOBbIN
5 deKT. YrosbHas KUC/I0Ta U eé CcoMu, Ux (u3nuyeckue U XMMUYecKue CBOWCTBA,
rojiyueHWe W TpuUMeHeHWe. KadecTBeHHass peakiys Ha KapOOHAT-WOHBI.
Wcnonbp3oBaHue KapOOHAaTOB B OBITY, MeAWIIMHE, TIPOMBIIIIEHHOCTU U CETbCKOM
XO35ICTBe.

[TepBoHauasibHBIE TIOHATHSI 00 OpraHMUeCKUX BeleCTBaxX Kak O COeJUHEeHHsIX
yrjepoja (MeTaH, 3TaH, 3TUJIeH, alleTU/ieH, 3TaHoJI, TJIMLePUH, YKCyCHasi KUC/I0Ta).
[Ipyupo/iHble WCTOUHWMKH YIJIEBOAOPOAOB (Yyrosb, NPUPOJHBLIM ra3, HedTb),
MPOAYKTbl WX TiepepaboTKu (0eH3WH), UX po/ib B OBITY W TMPOMBIILIEHHOCTH.
[ToHsiTie 0 OGMOOTMUECKU BaXKHBIX Bell[eCTBaX: )KUpax, Oeskax, yrieBojax — U Ux
PO/ B JKWA3HM uejioBeKa. MarepuaqbHOe €JWHCTBO OpraHUYecKux U
HeopraHW4yeCcKUX COe/JMHeHUH.

KpemMHui, ero @usnueckre ¥ XWMHUUECKHE CBOMCTBa, IIOJIyYeHHE U
npuMeHeHue. CoefuvHeHUs: KpeMHUs B mpupofe. OOiue ripejcTaBieHuss 00
okcuge kpemuus (IV) u kpemHueBor kuciore. CUIMKaThl, UX UCIIOJb30BaHUE B
ObITY, B TIPOMBIIILJIEHHOCTH. BakHelllliie CTpPOUTe/IbHbIE MaTepHuasbl: KepaMHKa,



CTEeKJI0, IleMeHT, 0eToH, »kene300eToH. ITpobGaembl 6e30MacHOrO HCIO/Ib30BAHUS
CTPOUTEbHBIX MaTePUA/IOB B ITOBCEJHEBHOM YKU3HHU.

Xumuueckuil 3KcnepumeHm:

H3ydeHre 00pa3ljoB HEOPraHWUYeCKUX BEIIeCTB, CBOWCTB COJITHOM KHC/IOTHI,
TIpOBe/ieHre KaueCTBEeHHBIX PeakIMi Ha XJIOPUZ-WOHBI U Hab/roZieHre TIPU3HAKOB
VX TPOTEKaHUs], OMbIThl, OTPa)Kalollve (QuU3NUeCKUe U XUMHUUeCKHue CBOMCTBa
rajloreHoB M WX COeJMHeHUU (BO3MOKHO MCIO0J/Ib30BaHUWe BHleOMaTepyasioB),
O3HaKoOM/IeHHe C oOpasiaMu XJ0pufioB (TaJloreHWZIOB), O3HAKOMJIeHHe C
obpasijaMu  ceppl U €€  coefUHEHUSIMH  (BO3MOXKHO  HCTIO/Ib30BaHUE
BHJileOMaTepuasioB), HabmoeHye Tpoliecca 00yT/iMBaHUsl caxapa Iof JelCTBreM
KOHLIEHTPUPDOBAaHHOM CEpHOM  KHUC/IOThbl, M3yuyeHHWe XWUMHYECKUX CBOMCTB
pa30aB/IeHHOW CepHOM KHCJ/IOTHI, TIPOBeJieHre KaueCTBEHHOM peakIMM Ha Cy/bdart-
WOH U HabsrofieHWe TpU3HAKa eé MpOTeKaHWs, O3HaKoOM/eHWe C (HU3NUeCKUMU
CBOMCTBaMH a3oTa, ¢dochopa W HUX COeJWHEHUM (BO3MOJKHO HCII0/Ib30BaHUe
BU/leOMaTepUaioB), obpa3ijaMu a30THBIX U (pochopHBIX ya00peHul, MmoayueHue,
cobupaHye, paclio3HaBaHWe U W3y4YeHWe CBOWCTB aMMHUakKa, IIpOBeJleHHe
KaueCTBEeHHbIX Peaklii Ha MOH aMMoHUs U (ocdar-uoH U KM3yuyeHue TPU3HAKOB
WX TMPOTeKaHWsl, B3aMMO/IeMCTBUE KOHLIEHTPUPOBAHHOW a30THOW KHCJIOThI C Me/IbIO
(BO3MO>KHO WCII0/Tb30BaHue BU/IeOMaTepUasoB), r3yueHue Mozenen
KPUCTa/UIMUeCKUX PELIETOK anmasa, rpadura, (ysuiepeHa, O3HaKOMJIEHHe C
TIPOL[eCCOM  aZicopOIMy  PAaCcTBOPEHHBIX BeIEeCTB AKTUBUPOBAHHBIM YTEM U
yCTPOMCTBOM MPOTHUBOrasa, MojydyeHue, coOMpaHue, pacrio3HaBaHUe U W3ydeHHe
CBOMCTB YT/IEKHMC/IOTO ra3a, TpoBe/ieHre KaueCTBeHHbIX peakiuii Ha KapOoHaT u
CUIMKAT-UOHbl W HW3yueHWe TIPU3HAKOB WX [POTEKaHWs, O3HAKOMJ/IEHHEe C
TIPOJIyKLIMed CUJIMKATHOM TPOMBILIIEHHOCTH, pellleHhe SKCIepUMeHTaTbHbIX
3ajia4 o TeMe «BakHel11e HeMeTal/Ibl U UX COeIMHEHUSI».

MeTtanibl 4 MX CoeJMHEHUS

OO011jasi XapaKTePUCTHKA XMMHUECKUX /IEMEHTOB — MeTasVIOB Ha OCHOBAHUU
ux TnonokeHusi B Ilepuoanyeckor cucteMe XWMHYecKux »sjemeHTtoB 1. N.
MeHnpesieeBa U CTpoeHHst aTOMOB. CTpoeHre meTa/uioB. MeTtasyimueckasi CBsi3b U
MeTa//TMyeckKasi  KpUCTa/ulMuecKass  pelléTka.  JJeKTPOXUMHUUeCKUH  psfl
HaTpsDKeHUH MeTasinoB. @u3ndeckre U XUMHUUECKHe CBONCTBa MeTasiioB. Obime
criocobbl TIo/TyYeHUss MeTaioB. [IoHSATHE O KOPpPO3WM MeTasyIOB, OCHOBHBIE
crocobbl 3ammThl WX OT Koppo3uu. CrinaBbl (CTajib, UYTYyH, AHOPa/JFOMUHUM,
O6poH3a) U uX rpuMeHeHre B ObITY ¥ MPOMBIIILIEHHOCTH.

[lesiouHbIe MeTa/ibl: TO/OKeHWe B [leprorueckor CUCTEMe XUMHUUYECKUX
snemeHToB [I. 1. MeHpeneeBa, cTpoeHUe MX aTOMOB, HaxOK[eHUe B MPUPOJe.
du3nyeckre U XMMHUYeCKHe CBOMCTBA (Ha Mpumepe HaTpus M Kanus). OKcuibl U



TUAPOKCUBI HATpUsi M Kanus. l[IpuMeHeHWe IIIeJIOYHBIX METa/lIOB U UX
CcoeIMHEeHUH.

[ITesiouHO3eMe/ibHbIE  MeTa//Ibl MarHUM U Ka/lbL[UW: TIOJIO’KEHUe B
[Tepuoguyeckor cucteMe xumuueckux 3aeMeHTOB [I. VI. MeHpeneeBa, cTpoeHue
VX aTOMOB, HaxOXX/leHue B ripupoe. Prusnueckre 1 XUMUYeCKUe CBOMCTBA MarHus
U Kaaplus. BakHeuinve coefauHeHUs1 Kaablusi (OKCHJ, THIPOKCHUZ, COJIM).
JKécTkoCTb BOJbI U CTIOCOOBI €€ yCcTpaHeHusl.

AtoMUHUN: TIoJIoXKeHWe B [lepuonueckor cucTeMe XUMHUYECKUX 3/IeMEeHTOB
. W. MenpeneeBa, cTpoeHUe aTtoma, HaxoxzeHue B mnpupoje. dusnueckve u
XUMUYeCKre CBOMCTBA altOMUHUS. AMQOTepHble CBOMCTBA OKCUAA U TMAPOKCHA
aJTFOMUHUSI.

Keneso: nosoxenuve B [Tlepuoanueckor cucTeMe XMMHAUECKUX 3/1eMeHTOB [].
N. MeHnpeneeBa, CTpoeHWe aroma, HaxoxJeHue B rpupoze. dusnyeckve u
XMMHUYeCKue CBOMCTBa »kese3a. OKCU/bI, THIPOKCH/IBI U coyu xKeste3a (1) u >xene3a
(III), ux cocTaB, CBOMCTBA U MOTyUEHUE.

XumuuecKutl 3KcnepumeHm:

O3HaKOMJIeHHWe C o0pa3ljaMM MeTa/uUIOB M CIUIaBOB, WX (DU3NUECKUMU
CBOMCTBaMH, U3yueHHWe  pe3y/ibTaTOB KOPPO3WHM  MeTa/VIOB  (BO3MOJKHO
WCTIO/Ib30BaHKe BUleOMaTepuanioB), OCOOEHHOCTeW B3aUMOJENCTBUS OKCH/A
Ka/JbLIUsl YW HaTpusi C BOJOM (BO3MOKHO HCIIO/b30BaHUE BU/IeOMAaTepUasioB),
WCCJ/IeJOBaHWe CBOMCTB >KECTKOU BOJBI, TIPOLIeCCa TOPeHHUs ’Kejie3a B KUCJIOpoJe
(BO3MOXKHO  WCIMOJIb30BaHWE  BHJeOMAarepyasioB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHbIX peakl[uii Ha WOHBI: MarHus, Kajbliys, a/JlOMUHUS, LIUHKA, >Keje3a
(I) u >xkene3a (III), mequ (II), HabFOZEHWE U OTMICAaHHE TMPOLIECCOB OKpAITMBAHMUS
IJlaMeHU MOHaMH HaTpusi, Kalusd W KaiblLusg (BO3MOXXHO HCIIO/Ib30BaHUE
BH/leOMaTepUaioB), UCC/IeJoBaHHEe aM(OTEPHBIX CBOWCTB TU/IPOKCUA aTFOMUHUS
Y TUJPOKCH/A LIUHKA, pellleHre SKCIiepuMeHTalbHbIX 3a/iau 1o TeMe «BaxxHer1me
MeTasulbl U UX COeJUHEeHUS».

XuMuUsA U OKpYy)Kawlias cpeja

BewectBa u maTtepuanel B IOBCEJHEBHOM >XM3HU uvesnoBeka. besoracHoe
WCTI0/Ib30BaHKe BeIeCTB U XMMHUUECKHUX peakluii B ObITy. IlepBasi momMorib rpu
XAMMWYECKUX 0XKOraxX U OTPaBJIEHUSX.

XvMHUYecKoe 3arpsi3HeHHe OKDY’Karollen cpefbl (TipefienbHast [JOMyCTHUMast
KOHL[eHTpaLus BewecTs, Aanee — [111K). Posb XumMun B pelieHud SKOI0TUUeCKUX
nipobsiem.

XumuuecKutl 3KcnepumeHm:

n3ydyeHre 00Opa3lioB MaTepyasnoB (CTEK/0, CIIaBbl META/JIOB, IMOMMepHbIe
MaTepua’ibl).

Mesicnpeomemmble cesizu



Peanu3zalivss MeXXIipeIMETHbIX CBsi3eid TMpU U3yueHWU XUMHUM B 9 Kracce
OCYIIIeCTBJISIETCST uepe3 HCIOAb30BaHHWE KaK OOIMX eCcTeCTBeHHO-HayUHBIX
TIOHATHUH, TaK W TIOHATHUH, SIBJSIONIAXCS CUCTEMHBIMU /IS OTZE/IbHBIX MPe/IMeTOB
eCTeCTBEeHHO-HAay4YHOTI'0 1JUK/Ia.

OOb1ire ecTeCTBeHHO-HayuHbIe TIOHATHS: HAy4yHbIH (DaKT, TUIIOTe3a, 3aKOH,
TeOpusi, aHaau3, CUHTe3, KjaaccuduKaius, T[epruoJUuYHOCTb, Hab/oeHue,
9KCIIEPUMEHT, MO/ie/IMpOBaHKe, W3MepeHue, Mo/ieflb, SBJieHHWe, TTapHUKOBBIN
3¢ }eKT, TeXHOIOTUs, MaTepHaJIbl.

dusrka: Marepusi, aTOM, D3JIeKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIU/,
W30TOMNbl, pPaJUOAKTUBHOCTb, MOJIEKYyJa, S/JeKTPUUYECKHUW 3apsifi, MPOBOJHUKHU,
TOJIyTIPOBO/THUKH, ~ AU3/IeKTPUKH, (OTO3/IeMeHT, BellecTBO, Telo, O00béM,
arperaTHoe COCTOsIHUE Bell[eCTBa, ra3, pacTBOp, paCTBOPUMOCTb, KpUCTas/InyecKast
pelléTka, CIjlaBbl, (PU3MUecKrde BeJWUYMHbI, eAUHUIIbI M3MepeHHs, KOCMUUYecKoe
TIPOCTPaHCTBO, MJIaHeThl, 3BE3/1bl, CoHIIe.

buonorusi: doTocuHTe3, abixaHue, OWocdepa, IKOCHUCTEMa, MHUHepasbHbIE
yI00peHusi, MUKPO3JIEMEHThI, MAaKpO3/IeEMEHTHI, ITUTaTe/IbHbIe BEIleCcTBa.

leorpadusi: atmocdepa, ruapocdepa, MuHepaabl, TOPHbIe TOPO/bI,
T10Jie3HbIe UCKOIMaeMble, TOTJIMBO, BOAHbIE PECYPCHI.



INTAHUPYEMBIE PE3YJ/IbTATbl OCBOEHUWSA IIPOI'PAMMBI 11O
XUMHNN HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUSA

JINUHOCTHBIE PE3YJ/IbTATBHI

JINuHOCTHBIE pe3ynbTaTbl OCBOEHHUS TIPOrpPaMMbl OCHOBHOTO OOIIIero
obOpa3oBaHUs JOCTUralOTCs B Xxoje OOydeHMs XMMUUW B eAWHCTBE yueOHOW |
BOCITUTaTeTbHOU JIesiTeTbHOCTA B COOTBETCTBUM C TPAJJUI[MOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMU Y JIYyXOBHO-HPAaBCTBEHHBbIMU 1IEHHOCTSIMU, TIPUHSTHIMU B
oOIiecTBe MpaBW/aMM W HOPMAaMM TIOBeJeHWS M CIOCOOCTBYIOT Tipoljeccam
CaMOTI03HaHUSI, CAMOPA3BUTHS U COL[MAIM3ALIMNA 00yJarOIUXCsl.

JINUHOCTHBIE  pe3y/lbTaThl  OTPaKalOT  TOTOBHOCTh  OOYyUaroL[UXCS
DYKOBO/ICTBOBAaTbCSI CUCTEMOM TIO3UTHMBHBIX 1IeHHOCTHBIX OpUEHTallui U
pacilivpeHye omnbITa [iesiTe/lbHOCTH Ha eé OCHOBe, B TOM YMCJie B YaCTH:

1) naTpMOTUYECKOr0 BOCIIUTAHUSA:

1[EHHOCTHOTO OTHOIIIEHUS K OTeUeCTBEHHOMY KY/JIbTYPHOMY, UCTOPUUECKOMY
¥ HayyHOMYy Hac/e/lut0, TIOHUMaHWsl 3HaueHHsi XMMUUeCKOW HayKu B >KU3HU
COBpeMeHHOro O0IIecTBa, CIIOCOOHOCTH B/IaJieTh AOCTOBEpHOM WHbopMalyei o
repe/ioBbIX [JOCTW)KEHUSIX Y OTKDBITUSIX MHUDOBOM M OTEUYeCTBEHHOU XUMHUH,
3aMHTepeCOBaHHOCTH B HAyUHBIX 3HAHUSIX 00 yCTPOMCTBe MUpa U 0011eCTBa;

2) rpaXkJaHCKOr0 BOCITUTAHUA:

Tpe/iCTaB/ieHUs] O COLMA/IbHBIX HOpMax U TMpaBWIaXx MeXJIUUHOCTHBIX
OTHOIIIEHHY B KOJUIEKTHBE, KOMMYHHUKAaTHBHOW KOMIIETEHTHOCTH B OOIIleCTBEHHO
MoJie3HOM,  ydyeOHOMCC/IeloBaTelbCKOW,  TBOPUECKOM U APYTUX  BUZAAX
JiesiTeTbHOCTH, TOTOBHOCTM K DPa3HOOOpPA3HOM COBMECTHOWM [esiTeJTbHOCTH IIpU
BBITIOJTHEHUM y4eOHBIX, TI03HaBaTeNbHBIX 3ajlau, BBLITIOJTHEHUM XUMHUYECKUX
9KCTIePUMEHTOB, CO3/laHUU yueOHBIX TIPOEKTOB, CTPeM/IeHUS K B3aUMOTIOHUMaHUIO
¥ B3auMMOIOMOILLM B Tipoliecce 95TOM yueOHOW [leATeNbHOCTH, T'OTOBHOCTH
OlleHMBaTh CBOEé TIOBeJileHMe U TIOCTYNKW CBOWX TOBapuilleld C TO3ULIUU
HPaBCTBEHHBIX U MPAaBOBLIX HOPM C YYETOM OCO3HAHUs MOC/e/ICTBUM MOCTYITKOB;

3) HeHHOCTH HAyYHOr0 MO03HAHMA:

MHDPOBO33peHYecKre Tpe/CTaB/leHus] O BelleCcTBe U XMMHUYECKOW peakiuu,
COOTBETCTBYIOLL[I® COBPEMEHHOMY YPOBHIO PasBUTHSI HAayKd U COCTaBJISIFOLIME
OCHOBY [ijisi TIOHUMAaHUsI CYILI[HOCTA HayYHOW KapTWHBI MHpA, MpefCTaB/eHusi 00
OCHOBHBIX 3aKOHOMEDHOCTSIX pPa3BUTUS MPUPOAbI, B3aUMOCBSI3AX YeJioBeKa C
TIPUPO/IHOW Cpe/ioi, O POJIK XMMUM B TI03HAHUM 3THUX 3aKOHOMEPHOCTEW;

T03HaBaTe/ibHbie MOTHBBI, HallpaB/ieHHbIe Ha MOyueHrWe HOBBIX 3HaHWM I10
XUMHH, HEoOXouMble i OObSCHEHHS HaO/MoJaeMbIX IIPOLIECCOB U SIBJIEHUH,
ro3HaBaTe/bHOM, WHGOPMALIMOHHOW M UWTaTe/lbCKOW Ky/JbTYpbl, B TOM UHC/Ie
HaBLIKOB CaMOCTOSITe/IbHOM paboThl C y4yeOHBIMU TeKCTaMM, CIIPAaBOUHOMN



JIUTEepaTypoy, [OCTYMHbIMA TeXHUUYECKUMU CpeCTBaMu HH(OPMaLMOHHBIX
TeXHOJIOTHU;

MHTepeC K OOyueHWI0 M T[03HaHHWIO, JH0003HATeNbHOCTh, TOTOBHOCTb U
CocoOHOCTH K camMo0o0pa3oBaHMIO, TIPOEKTHOM W MCC/e/[0BaTebCKON
JesiTe/IbHOCTA, K OCO3HAHHOMY BBIOODY HArlpaB/IeHHOCTH U ypOBHSI 0OyueHUs B
JlaIbHeMIIIeM;

4) ¢popMupoBaHus Ky/JIbTYyPbI 30POBbSI:

OCO3HaHWe IIeHHOCTU J>KWU3HMU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3[J0POBBIO, YCTAaHOBKM Ha 3/I0pPOBbIMi 00pa3 >KW3HW, OCO3HAHWE TIOCHe/CTBUN U
HeTpUsTHe BpeAHbIX TIpUBbIUeK (yroTpebsieHsl a/IKOroJisi, HAPKOTUKOB, KypPeHuUsl),
HeobxoauMocT  coOJTto/leHrs  TIpaBU  0e30TacHOCTHM 1pu  obpallleHuu C
XUMHUUECKUMU Bell[eCTBaMU B ObITY U peanbHOM >XKU3HHU;

5) TPyAOBOro BOCHUTAHMSA:

VHTEepeC K MPakTUUeCKOMY U3yUeHUI0 Npodeccuii U Tpyia pa3/iduyHOro poja,
yBakKeHHe K TPyAy U pe3yabTaTaM TPYZOBOW [leATeTbHOCTH, B TOM UHC/Ie Ha
OCHOBEe TIpPUMEHEHHs TIpeJIMeTHbIX 3HAaHWK 110 XWMHUH, OCO3HAHHBIA BBIOOP
VHAVBU/IyaTbHOM TPaeKTOPHH TPO/I0/KeHUsT 00pa30BaHus C YyUETOM JIMUHOCTHBIX
WHTEPEeCOB U CIIOCOOHOCTH K XMMUH, 0OIIeCTBEHHBIX MHTEPECOB 1 MOTPeOHOCTeH,
yCrenHoi npodeccroHalbHON eSTe/IbHOCTH U Pa3BUTHS HeOOXOAUMbBIX YMeHUH,
TOTOBHOCTh aZlalITUPOBAThCS B TTPO(eCCUOHAILHOU Cpe/Jie;

6) 3K0/10ru4ecKoro BOCIIUTAHUA:

9KO0JIOTUYEeCKH 1iejiecooOpa3Hoe OTHOIlIeHHWe K TIpUpoJie KaK WCTOUHHKY
JKU3HU Ha 3emiie, OCHOBe eé CyllleCTBOBaHUsI, IOHMMaHUe LIeHHOCTU 3/J0POBOTO U
Ge3omacHoro o6pa3a JKM3HW, OTBETCTBEHHOe OTHOILEHWe K COOCTBEHHOMY
bU3MUeCKOMY W TICMXHYeCKOMY 3/I0POBbIO, OCO3HaHWe IeHHOCTU COOJI0/IeHus
TipaBuU/I 6e3011acHOTO TI0Be/jeHusI TIPY paboTe C BelljeCTBaMHU, a TaKKe B CUTYyaLUsX,
YTPO’KAIOIIUX 3/I0POBbIO U YKU3HU JTIOZIeH;

CTIOCOOHOCTH TIPUMEHSITh 3HAHWS, IMOydaeMble TPY W3yUYeHUHd XUMWUHU, IS
pellleHus 3a/lau, CBSI3aHHBIX C OKPY’Karollel MPUPOJHON CpeJioH, /1/isl TTIOBBILLIEeHNS
YPOBHSI  9KOJIOTMUECKOW  KYJbTypbl, OCO3HaHUsI T/100a/bHOTO  XapakTepa
9KOJIOTMYeCKUX TpobieM M TyTel WX pellleHus TOCPeJICTBOM METOJ0B XHMHUH,
9KO0JIOTMUECKOT0 MBIIILJIeHHs], YMeHHsI PYKOBOZICTBOBAThCS UM B T0O3HaBaTe/IbHOM,
KOMMYHUKATUBHOM Y COLIMA/IbHOM TIPaKTUKE.

METAITPEAMETHBIE PE3YJ/IBTATbDI

B cocraBe MeTarpeiMeTHBIX pPe3y/JbTaTOB BBIJEMSIOT 3HAUWMble ISl
dbopMUpOBaHMs MHUPOBO33peHUs OOlljeHayuHble TIOHATHS (3aKOH, Teopwus,
TIDUHLIUI, TUIOTe3a, (akT, CUCTeMa, MPOLeCC, SKCIIePUMEHT U JIpyroe.), KOTOpbie
WCTIOJIb3YIOTCSI B €CTeCTBEeHHO-HAyUYHbIX Yy4yeOHBIX TipefiMeTax U TI03BOJISIOT Ha
OCHOBe 3HaHWM U3 3TUX MpeAMeTOB (OPMUPOBATH Tpe/CTaBAeHUe O LeJIOCTHON



HayyHOUW KapTWHe MHpa, U YHUBepCa/ibHble yueOHbIe AelicTBUsA (TI03HaBaTe/bHbIE,
KOMMYHUKaTUBHbIe, PETY/STUBHbIE), KOTOpble oOecrieurBalOT (HOpPMHUPOBaHUe
TOTOBHOCTH K CaMOCTOSITe/IbHOMY IIJIaHUPOBAHUIO W OCYII[eCTB/EHHIO0 yueOHOM
JiesiTeNTbHOCTH.

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE YUeOHbIe el CTBHS

Ba3oBble loruyecKue AeiCTBHs:

yMeHHUSI WCI0b30BaTh MPUEMBI JIOTUUECKOTO MbIIIJIEHUSI TPH OCBOEHUH
3HAHUH: PACKpbIBAaTh CMBIC/I XMMHUECKUX TIOHSATUM (BBIZE/SATH WX XapaKTepHbIe
MIPU3HAKH, yCTaHAB/IMBaTh B3aWMOCBSI3b C APYTMMU TIOHATHSMU), HCII0/Ib30BaTh
TIOHSTUS A1J1s1 0ObSICHEHUsI OTJe/IbHbIX ()aKTOB U SIBJIeHUM, BbIOMPAaTh OCHOBaHUS U
KpUTEpUH [/ K/IaCCU(hUKAIMA XUMHAYECKHX BeIeCTB U XUMHUECKHX PpeaKIvH,
yCTaHAB/IWBaTh IIPUUUHHO-C/Ie/[CTBEHHBIE CBSI3W MeXAYy OOBEeKTaMH H3yUeHHs,
CTPOUTD JIOTUUECKHE pacCyXAeHus1 (MHAYKTUBHbIE, AeJyKTUBHBIE, 110 aHATIOTUN),
Jle/1aTh BBIBO/IbI U 3aK/TFOUEHUS;

yMeHWe TIpUMEHSITb B TIPOL[ecce TI03HAHWS IIOHATHS (TIpegMeTHbIe U
MeTaripeiMeTHbIe), CHMBO/IMUeCKre (3HaKOBbIe) MO/Ie/TH, UCTI0/Ib3yeMble B XUMUH,
1IpeoOpa3oBbIBaTh IIMPOKO MPUMeHsIeMble B XUMHUHM MOZe/IbHbIe TIpe/iCTaB/IeHus —
XUMUUeCKWM 3HaK (CMMBOJI 3JIeMeHTa), XuMHuueckas (opmyna U ypaBHeHHe
XUMUUECKON peaki[iy — MpU pellleHrur yueOHO-TT03HaBaTe/IbHbIX 33/jay, C YUYETOM
TUX MOJIEJIbHBIX TIPe/ICTaB/IeHUM BBISB/IATE M XapaKTepU30BaThb CYIIleCTBEHHBIE
TIPU3HAKU U3yUYaeMbIX 00beKTOB — XUMHUUYECKHX BeIl|eCTB U XUMHUUEeCKUX peaKlv,
BLISIB/ISITH ~ OOIIe  3aKOHOMEPHOCTH, TIPUUMHHO-C/Ie/ICTBEHHbIe  CBSI3U U
IIPOTHBOPEUHS B M3yUaeMbIX MPOIeCCax U SIBIEHHUSX.

Ba3oBble HCC/1ejoBaTe/IbCKUe JeiiCTBHSA:

yMeHUe WCII0/Ib30BaTh TMOCTaBJeHHble BOMPOChI B KauecTBe WHCTPyMeHTa
MO3HaHWs, a TakKKe B KadyeCcTBe OCHOBbI /i ()OpPMHDOBaHHS THIIOTE3bI TI0
TIPOBEPKeE TIPaBWJIbHOCTU BbICKA3bIBAEMBIX CY KIEHHI;

nproOpeTeHre OMbITa IO TUIAHUPOBAHWIO, OPTraHM3AllMd W IPOBE/IeHHIO
yUeHWYeCKMX SKCIIepUMEeHTOB, yMeHHe Hab/mogaTh 3a XOZOM IpoIiecca,
CaMOCTOSITe/TbHO TIPOTHO3MPOBATh €ro pe3y/ibTaT, (opMyaMpoBaTh 0000IeHUs 1
BLIBO/IBI TIO0 pPe3yJibTaTaM ITPOBeIEHHOI0 OMbITa, MCC/Ie/JOBAaHMUsI, COCTAB/IATh OTUET
0 TIpO/iesIaHHOM paboTe.

Pabora c uaopmanmeii:

yMeHUe BbIOMpaTh, aHa/JIM3UPOBaTh W WHTEPIIPETUPOBATh HH(MOPMALIMIO
pa3MUHbIX BUZIOB U (hOpM TpeZiCTaBIeHUs], TI0JyuaeMyt0 U3 Pa3HbIX WCTOYHUKOB
(HayyHO-TIOMYJISIpHasi UTepaTypa XUMHUYECKOTO COj/lepKaHusi, CIIPABOYHbIe
nocobusi, pecypcbl MHTepHeTa), KPUTUUECKHA OLIEHWBAThb ITPOTHBOPEUMBYIO U
He/JOCTOBEPHYH0 MH(OpPMaILUIO;



yMeHUe TIPUMeHSITb pa3/MuHble MeTOZbl M 3arpochkl MPHU TIOMCKe U 0THope
vHbOpMAal[Md M COOTBETCTBYIOIIMX [JaHHBIX, HEOOXOJAWUMBIX Jisi BBITIOJHEHUS
yueOHbIX Y TO3HaBaTebHBIX 3a/lau OIpe/ie/IEHHOr0 TUMa, MpruobpeTeHue OMbITa B
obsacT  UCTONb30BaHUS  UH(OPMAI[MOHHO-KOMMYHUKATUBHBIX — TeXHOJIOTUH,
OBJIaZieHWe KyJIbTYPOU aKTUBHOT'O MCIT0/Ib30BaHMs Pa3/IMUHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITe/TbHO BbIOMpaTh ONTUMAaIBbHYIO (DOpMY MpezcTaB/ieHus UHPOpPMaLuu 1
WJUTIOCTPUPOBaTh pelllaeMble 3a/laud  HeCJI0KHbIMU CXeMaMH, JAvarpaMMaMu,
apyrumu (opmMamu rpaduku U UX KOMOWHAI[USIMU;

yMeHWe UCIo/b30BaTh M aHaAM3MpoBaTh B Tipoljecce yuyeOHOM U
WCCIeJOBAaTe/TbCKOM /leATeTlbHOCTH UH(OPMAII0 O BAUSHUM MPOMBIIIIEHHOCTH,
CeJIbCKOTO XO03siiCTBa M TpaAHCIIOPTa Ha COCTOSIHWE OKpY)Karollleill TNpUpPOAHOMN
cpeJpbl.

KoMMyHHKaTHBHbIE YHHBePCa/IbHbIe YUeOHbIe JeCTBHUS:

yMeHUs 3a/laBaTh BOMPOCHl (B XOfe Auasora W (WIM) JUCKYCCUU) TIO
cyljectBy  obcykjaemoil  Tembl, (OPMYJUPOBAaTb CBOU  TpeJJI0KeHUs
OTHOCUTEJTbHO BBITIOJTHEHUSI IPe/I/IOKEHHOM 3a/iaul;

yMeHUsT  TIPeACTaB/ATbL  TOJy4YeHHble  pe3y/bTaThl  I03HaBaTeIbHOU
JesiTe/IbHOCTU B YCTHBIX W THMCbMEHHBIX TeKCTax; [esiaTb Ipe3eHTal[|io
pe3yJIbTaTOB BBITIOJIHEHHSI XUMUYEeCKOro 3KCreprMeHTa (/1abopaTOpHOTO OIbITa,
nabopaTopHO paboThI 10 UCC/IeJOBAHKIO CBOMCTB BellleCTB, yueOHOTro TIPOeKTa);

yMeHUsT y4eOHOrO0 COTpYAHUUECTBA CO CBEPCTHUKAMM B COBMECTHOMU
MO3HAaBaTeJIbLHOM U MCC/Ie[OBAaTeNbCKOM  [1eATelbHOCTH  TPU  pellleHud
BO3HUKAKIIMX Tpob6/seM Ha OCHOBe yuéTa OOIIMX WHTEpPecOB W COTJaCOBaHUS
no3urui (06cy>xaeHusi, 0OMeH MHEHHSIMHM, «MO3TOBbIe IITYPMbI», KOOPAWHALIWS
COBMECTHBIX [IeWCTBUM, Ofpejie/ieHe KpUTepHeB TI0 OLleHKe KauecTBa
BBITIOJTHEHHOMW pabOoThI U [IpyTHe).

Pery/faTUBHBbIE YHUBEpPCa/IbHbIE yueOHbIe eiiCTBHSA:

yMeHHe CaMOCTOSITE/IbHO OfpefesisiTh Led JesiTe/IbHOCTH, TJIaHUPOBATh,
OCYIIIeCTB/ISITh, KOHTPO/MPOBAaTh U MPHU HEOOXOJUMOCTU KOPPEKTHPOBATh CBOIO
J1esiTeNIbHOCTb, BBIOMPaTh Hanbomee 3pdeKkTrBHBIE CITOCOOBI pellieHusT yueOHbIX U
MO3HaBaTe/NbHBIX 3a/lay, CaMOCTOSITe/IbHO COCTaB/sITh WA KOPPEKTHPOBAThb
TIpe/i/IOXKeHHbIA  aJIFOPUTM  [IeHCTBUI TpU BBINOJHEHWH 3aJ@aHU C  yuéTOM
TI0/yuyeHUs] HOBBIX 3HaHWM 00 M3yuaeMbIX OOBEKTax — BellleCTBaX M PeakIusX,
OLIEHHMBaTh COOTBETCTBHE TIOJIyUYeHHOTO pe3y/ibTaTa 3asB/IeHHOW 1k, yMeHHe
WCT0JTb30BaTh U aHA/IM3MPOBATh KOHTEKCTHI, TIpe/jjlaraeMble B yCJIOBUM 3aZlaHUM.

INPEAMETHBIE PE3YJ/IBTATBI

B cocraBe TIpeIMeTHBIX pe3yJbTaTOB TI0 OCBOEHHIO 00SI3aTe/IbHOTO
CcoJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW efepanbHOl paboueit MporpaMMot,
BbI/IEJISIFOT: OCBOEHHble O0yuarolIMMUCS HayuyHble 3HaHHWS, YMeHUs U CIoCcOoObl



JefcTBUM, crienmuduyeckue A  IIpeAMETHOM o0mactT  «XUMHS», BHUIBI
JesiTelbHOCTWU IO  TO/JYUYEHHI0O HOBOTO 3HaHWs, €ro WHTeprpeTaLuHy,
1ipeoOpa30BaHKI0 U MPUMEHEHUIO B Pa3/IMUHBIX YUeOHbBIX U HOBBIX CUTYal[UsIX.

K koHIly oOyueHusi B 8 K/acce rpeiMeTHbIe pe3y/bTaThl Ha 6a30BOM ypOBHE

JOJDKHBI OTPaXkaTb C(hOPMHUPOBAHHOCTE ¥ 00yJaroIUXCsi yMeHH:

e PpacKpbIBaTb CMbIC/JI OCHOBHBIX XMMWUYECKUX TMOHSTUU: aTOM, MOJEKY/a,
XMMUUECKUN 3JIeMEeHT, MPOCTOe BeIeCTBO, CJIO)KHOE BeIeCcTBO, CMeCh
(ofHOpO/HAs M HEOAHOPOAHAsT), BaJIeHTHOCTb, OTHOCUTE/IbHAsi aTOMHasi U
MOJIeKyJisipHasi Macca, KOJIMYeCTBO BellleCTBa, MOJIb, MOJISIpHasi Macca,
MaccoBasi 0/s1 XUMUYeCKOTO 37ieMeHTa B COeZJUHeHUU, MOJISIPHBIN 00BEM,
OKCH/l, KUCJIOTAQ, OCHOBaHHWe, CO/b, 3/IEKTPOOTPHIaTe/bHOCTb, CTeleHb
OKHCJIeHUS, XAMMWYecKasi peaklys, KaacCU(PUKaLUsl peaklui: peakiuu
COe[lMHEHWs], peaKLUW pa3/iO’KeHUs, peakLUU 3aMellleHUs, peaKLUuu
oOMeHa, 3K30- U SHAOTepMUUECKHe peakliu, TeryioBoi 3¢ deKT peakiuu,
AP0 aTOMa, 3/eKTPOHHBIM CJIOM aroma, aToOMHasi opOuTanb, paflyC
aToMa, XMMHUYeCcKasi CBsi3b, MOJISIpHAsi U HETOoJIsipHasi KOBaJIeHTHas1 CBS3b,
VOHHasi CBs3b, MOH, KaTHMOH, aHWOH, PAaCTBOp, MaccoBasi [l0Jis BelllecTBa
(mpoLeHTHast KOHL[eHTpaL1s1) B paCTBOPE;

e W/UIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUECKUX TIOHATUU U
TIPUMEHSITh 3T TOHSTHS MPU ONKMCAHUM BelleCTB U UX NpeBpallleHnH;

e UCMOJIb30BaTh XUMHWYECKYH0 CUMBOJIUKY [JiIi COCTaBjieHusi (opMy
BEILeCTB U YPAaBHEHUM XMMUYECKUX PeaKL1u;

e OIpeJieNiITh BaJIEGHTHOCTh aTOMOB 3/IEMEHTOB B OMHApHBIX COeAMHEHUSX,
CTelleHb ~ OKHCJIeHWs ~ 37IeMeHTOB B OWHApPHBIX  COEJUHEHMSX,
TIPUHA/IJIE)KHOCTh BeIeCTB K OMpe/le/IEHHOMY KJIacCy COeJMHEeHUW 10
dbopmynam, BHJA XUMUYECKOM CBsI3U (KOBaJieHTHasi M MOHHas) B
HeOpraHu4eCcKrUX COeJIUHeHUsIX;

e packpeiBatb cMbica [lepuoguueckoro 3akoHa [. WM. MeHgeneesa:
JIEMOHCTPUPOBATh TMOHMMaHWe TMepUoAUYeCcKO 3aBUCUMOCTU CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT UX ToJyiokeHUs1 B [leproaudeckoil cucreme,
3aKOHOB COXpaHEHUsI MacChl BeIeCTB, TOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIDHOTO y4eHUs], 3aKOHa ABOraJjpo;

e ONUCHIBATb U XapakTepu3oBaTb TabmuHyto (opmy I[leproanueckoit
CUCTEMBbI XMMHUUYECKUX 37IEMEHTOB: pa3/MuaTh T[IOHSTUSL «TJIaBHas
noarpyria (A-rpyrra)» u «rnobouHas nogrpynmna (b-rpymnmna)», manbie 1
Oosblliie TIEpUOABI, COOTHOCHUTh 0003HaUeHWs, KOTOpble WMEITCS B
Tabnuie «Ilepuoguyeckas cuUcTeMa XUMUUecKuxX »3nemeHToB [I. U.
MeHzenieeBa» C UMCJIOBBIMU — XapaKTePUCTUKAMU CTPOEHHsI aTOMOB



XUMHUECKUX 3/IeMEHTOB (COCTaB M 3apsifi spa, o0Ilee YKC/IO 37eKTPOHOB
Y pacripejie/ieHUe UX I10 3/IeKTPOHHBIM CJIOSIM);

K/1acCU(UIMPOBaTh XMMUUECKHe 3/IeMeHThl, HeopraHhueckKue BeIlecTBa,
XUMUYecKrde peakiyu (10 UMCAy U COCTaBy Y4aCTBYIOI[UX B peaki[uu
BelLleCTB, 10 TeryIoBoMY 3(PpdeKTy);

XapaKTepu30BaTh (OMUCHIBaTh) OOIMe XUMHUUeCKWe CBOWCTBA BeIleCTB
pa3MUHbIX K/IaCCOB, MO/ITBEpPXK/Iasi OMMCaHKe MprUMepaMy MOJIEKY/ISIPHBIX
ypaBHEHMM COOTBETCTBYIOIUX XUMUUECKUX peaKIUii;

TIPOrHO3UPOBATh CBOMCTBA BEI[eCTB B 3aBUCUMOCTH OT MX KaueCTBEHHOT'O
COCTaBa, BO3MOKHOCTU TIPOTeKaHWs XUMHWUECKUX TpeBpallleHui B
pa3IMYHbIX YCIOBUSIX;

BBIUMC/IATb OTHOCUTE/IbHYI0 MOJIEKY/SIPHYIO W MOJISIPHYIO  MacChl
BeII|eCTB, MAaCCOBYHO [IOJIF0 XHUMHUYECKOro 3jieMeHTa 10 dopmyrie
coeMHEHMsI, MaCCOBYIO /IO/TIO BellleCTBa B PaCTBOPe, TIPOBOAUTL PAaCUEThI
110 YpaBHEHHIO XUMUUECKOW peakivuu;

TIPUMEHSITh OCHOBHBIE Orlepaljiyd MbICTUTE/bHON [lessTeTbHOCTU — aHa/In3
1 CHHTE3, CpaBHeHHe, 0000IeHHe, CHCTeMaTH3al[lio, KIaCCHU(PHKALIMIO,
BbIsIBJIeHWEe TIPUUMHHO-CJI[ICTBEHHBIX CBsI3el — [jis MU3y4yeHHUs] CBOWCTB
BEI[eCTB U XUMHUUECKMX peakIui, eCTeCTBeHHO-HayuHble MeTO/IbI
Mo3HaHUs — Hab/o/ieHne, U3MepeHue, MOJeMpPOBAaHKe, YKCTIepUMEHT
(peanbHBIM U MBICTIEHHBIN);

C/lefoBaTh ~ TpaBWIaM  TI0/Ib30BaHUS ~ XMMHUYECKOW  TIOCy[iod U
nabopaTopHbIM 000py/IOBaHHMEM, a TakKKe TMpaBWwiaM oOpalleHus C
Bell[eCTBAMU B COOTBETCTBUU C HWHCTPYKIUSMU TI10 BbITIOJIHEHUIO
nabopaTopHbIX XUMHWUECKHWX OIBITOB TI0 TIOJiyUeHHUI0 W COOMpaHHIo
ra3oo0pasHbIX BemlecTB (BOJOpOZila M KHCIOPOJa), TPUTOTOBJIEHUIO
pPacTBOPOB C OMpe/ie/IEHHOW MacCOBOM /i0Jied paCTBOPEHHOIO BeIecTBa,
MIaHUPOBaTb U TPOBOAUTH  XUMHUYEeCKHWe  3KCIepUMEHTbl  TI0
pAcII03HaBaHHIO PACTBOPOB IIe/IoUei ¥ KUC/IOT C MOMOIIBI0 MHAUKATOPOB
(makmyc, deHosdTanernH, METUIOPAHX U [IpyTHe).

K koHIly oOyueHusi B 9 K/1acce rpeiMeTHbIe pe3y/bTaTbl HA 6a30BOM ypOBHE
JIO/DKHBI OTPa)kaTh CPOPMUPOBAHHOCTD Y 00yUaroIUXCsi YMeHUIH:

pacKpbiBaTb CMBICJ OCHOBHBIX XUMHUYECKUX TOHSITUM: XUMUUECKUU
3JIeMeHT, aTOM, MOJeKy/a, WOH, KaTHUOH, aHWOH, MPOCTOe BeLecTBO,
C/IO’KHOEe BeIleCTBO, Ba/IeHTHOCTb, 3J/IeKTPOOTPUIATe/IbHOCTb, CTeleHb
OKHCJIeHUS], XMMHUeCKasi peaklys, XMMHUUYecKasi CBsI3b, TEIJIOBOU 3¢ deKT
peakiuv, MO/b, MOJIAPHBIA  O00BEM,  PpacTBOpP,  3MEKTPOJIUTHI,
HEe3/1eKTPOJIUThI, 3/IeKTPOJIUTUUECKasl [JUCCOLMaLUsl, peaklUu HOHHOTO
oOMeHa, KaTa/iu3aTop, XWMWUeCKOe paBHOBecHe, oOOpaTUMble W



HeoOpaTUMble peaki[iH, OKHC/IMTeTbHO-BOCCTAaHOBUTE/IbHBIE DeaKIuH,
OKUC/IUTE/b,  BOCCTAHOBUTE/b,  OKUCJIEHWE U  BOCCTaHOBJIEHUE,
a/uioTponusi, am(OTepHOCTh, XUMHUUYeCKasi CBsi3b (KOBaJleHTHasl, MOHHas,
MeTa/ulnuecKasi), KpUCTa//IMuyecKasl pelléTka, KOppO3us MeTasljoB,
CT/IaBbl, CKOPOCTb XUMHUYECKOW peakiuu, TMpeJebHO [JOMyCTUMas
koHueHTpauus [TJK BemjecTsa;

W/UTFOCTPUPOBaTh B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX TIOHATUU U
TIPUMEHSITh 3TH TTOHSITHS MPU ONKMCAHUM BelleCTB U UX NpeBpallleHnH;
WCIO/Ib30BaTh XWMMHUYECKYI0 CUMBOJIMKY IS COCTaBjieHUs (hopmyJi
BEILeCTB U YPAaBHEHUM XMMUYECKUX PeaKL1K;

ompe/ie/iATh BaJIEGHTHOCTb U CTeNeHb OKUC/IeHUSI XUMUUEeCKHUX 3/IEMEeHTOB B
COeJMHEHUAX pa3/IMYHOrO COCTaBa, TMPUHAJJIEXHOCTb BeLIeCTB K
orpeJeséHHOMY KJ/acCy coequHeHWW 1o ¢dopMmynam, BUJ XWMUUeCKOW
CBs3M (KOBajleHTHasi, WOHHas, MeTa/uIMueckas) B HeOpraHu4ecKux
COeJMHEHHUAX, 3apsi/i MOHA M0 XMMHUYECKOM (popMysie, XapakTep Cpelbl B
BO/JJHbIX PACTBOPAaxX HEOPraHWYeCKUX COeJUHEHWH, TUM KPUCTA/LTMYeCKOU
PeLIEéTKY KOHKPETHOTO BellecTBa;

packpbiBaTh CMmbICa [lepuoguueckoro 3akoHa [. WM. MeHpeneeBa u
JIeMOHCTPHPOBaTh €ro I[IOHMMaHWe: OIWChbIBaTh W XapaKTepHu30BaThb
TabmuHyto ¢opmy IleproguUecKoil CUCTEMbl XUMUUECKUX 3JIeMEHTOB:
pa3nmuuaTh TIOHATUS «TJaBHas moArpymnmna (A-rpymma)» U «mobouHas
noarpynna (b-rpynma)», Manbie U GosbliiMe TMepUOAbl, COOTHOCUTH
o003HaueHusl, KOTOpble WMEITCS B TIePUOJUYECKON Tabsuie, C
UYMC/IOBBIMM ~ XapAaKTePUCTHKaMW  CTPOEHUS  aTOMOB  XWUMHYECKHUX
yjieMeHTOB (COCTaB W 3apsj sapa, oO0lee UWCIO 37eKTPOHOB U
pacripefiejieHe UMX TI0 3JeKTPOHHBIM C/0siM), OOBSICHATH O0OIIMe
3aKOHOMEPHOCTU B M3MEHEHWH CBOMCTB 37IEMEHTOB U UX COeJUHEHU! B
rpefiesiax MaJjiblX MePUO/IOB U IJIaBHBIX MOATPYMN C YUETOM CTPOEHUS UX
aTOMOB;

K/IaCCU(ULIMPOBaTh XMMUUECKUe 3JIeMeHTbl, HeOpraHhyeckue BelecTBa,
XMMUUecKre peakiuu (M0 YMC/Iy M COCTaBy y4YacCTBYIOLIMX B peakiyuu
BeILIeCTB, MO TerJIOBOMY 3((eKTy, M0 W3MEHEHUIO CTereHer OKUCIeHUs
XUMUYECKHX 3JIEMEHTOB);

XapaKTepu30BaTh (OMMCHIBAaTh) 0O0IIMe U creluduueckre XUMHUeCKUe
CBOMCTBA TIPOCTBIX W CJIOXKHBIX BeLECTB, TMOATBEpPXKJasi OIMHUCaHKe
rpUMepaMU MOJIEKY/ISIDHBIX W WOHHBIX YPaBHEHWW COOTBETCTBYIOILLIUX
XMMMWYECKUX PeaKI[vi;

COCTaB/IATb ypPaBHEHHUsI 3J€KTPOJUTUUYECKOM [AUCCOLMALMUA  KUCJIOT,
11eJI0Ye U COJiel, MOJTHbIe M COKpAIlléHHbIe YPaBHEHHsI peakLMi HOHHOTO



oOMeHa, ypaBHeHUs peakluid, TOATBEPKAAOIIUX CYI[eCTBOBAaHUE
TeHeTHUYeCKOU CBSI3M MeXK/y BelljeCTBaMU Pa3/InYHbIX KIaCCOB;
PaCKpbIBaTh CYIIHOCTb OKHUC/IUTEThbHO-BOCCTAHOBUTE/NBHBIX — PeaKIvid
TIOCPe/ICTBOM COCTaBJIeHUSI 3/IEKTPOHHOTO OaaHca 3TUX peakLui;
TIPOrHO3UPOBAaTh CBOMNCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOEHUs,
BO3MOXXHOCTH TIPOTEKaHUsI XWUMHWUECKUX TIpeBpalljeHuii B pa3UUHbIX
yC/IOBUSIX;

BBIUMCJIATE OTHOCUTENbHYIO MOJIEKY/ISIPHYIO ¥ MOJIIPHYIO  Macchl
BeII[eCTB, MAaCCOBYHO [IOJIF0 XUMHUYECKOro 3jieMeHTa 10 dopmysie
coeJMHEHMsI, MaCCOBYIO /IO/TIO BellleCTBa B PaCTBOPe, TIPOBOAUTL PAaCUEThI
TI0 ypaBHEHUIO XUMUUECKOU pPeaKIvy;

cobmofaTh  TpaBWa  T0/Ib30BaHUS ~ XUMUUECKOW  TIOCyoOM U
nabopaTopHBIM  000py/ZOBaHMEM, a TakXke IIpaBWia oOOpalleHus C
BelleCTBAMM B COOTBETCTBUM C MHCTPYKLMSIMH TI10 BBITIOJIHEHHIO
nabopaTOpPHbIX XWMUYECKUX OINBITOB TI0 TIOAYYeHUI0 U COOUpaHUIO
ra3o00pa3HbIX BelllecTB (aAMMHaKa U yIJIeKHUCIIOTO ra3a);

TIPOBOAIUThL  PeakKi[uH, T[OATBep)KAAIIIe  KaueCTBEHHBIA  COCTaB
Pa3/IMYHBIX BeIeCTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOpUJ-, OpoMuUj-,
vuoauA-, KapboHat-, Qocdar-, cumukar-, cyab@ar-, TUIPOKCH[-HUOHBI,
KaTMOHbI aMMOHMSI Y WOHBI M3yueHHBIX MeTaslIOB, MPUCYTCTBYIOLUE B
BO/IHBIX PaCTBOpPaxX HEOPTaHUUECKHX BeIleCTB;

TIPUMEHSITb OCHOBHbIE OTlepal[ii MBICJIUTE/ILHOW /leaTeTlbHOCTH — aHa/ln3
W CUHTe3, CpaBHeHMe, 00001eHre, CHUCTeMaTH3alui0, BbISIBIEHHUE
MIPUYMHHO-C/Ie/ICTBEHHBIX CBsi3ell — [jIi W3yueHUs CBOWCTB BeLeCTB U
XUMHUECKUX Deakiii, eCcTeCTBeHHO-HayuHble MeTO/bl I[I03HAaHUS —
Hab/to/leHre, 1U3MepeHue, MOJe/TMpOBaHue, SKCTepuMeHT (peasbHBIA U
MBbICJIEHHBIM ).



TEMATNYECKOE IVNTAHUPOBAHUE

8 K/TACC
KonnyecTrBo yacos
No HaumeHoBaHue pa3jeioB 1 dnekTpoHHbIe (1{udpoBbIe)
KoHTpo/ibHBIE IIpakTHUuecKkue
n/n TeM NpPOorpaMmabl Bcero o0pa3oBaTe/bHbIE PeCypPChl
padoThI paboThI
Pa3zpen 1. IlepBoHavaibHbIe XUMHUECKHE TIOHATUSA
Xumuss — BakHast 00/1aCTh

11 €CTeCTBO3HaHUS U 5 ’ bubmuoreka LIOK

) NPaKTHUYeCKOH JIesiTeJIbHOCTH https://m.edsoo.ru/7f41837c

yesioBeKa

12 BerjectBa 1 xummnueckue 15 1 bubmuoreka LIOK

' peakuun https://m.edsoo.ru/7f41837¢

Wtoro no pa3peny 20

Pa3pen 2. BaxkHelilue npe/CTaBUTe/Td HEOPraHUYECKHUX BelleCTB
51 Bospgyx. Kucnopog. ITonstue 6 bubmmoreka IIOK

' 006 okcugax https://m.edsoo.ru/7f41837¢c
59 Bogopoa.Ilonstue o KucioTax 3 1 bubmmoreka IIOK

) U COJISX https://m.edsoo.ru/7f41837¢c
53 Boga. PactBopsl. IToHsiTHE 00 5 1 1 bubmuoreka LIOK

' OCHOBaHUsIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJ/IaCChI 1 1 1 bubmuoreka LIOK

) HEeOpraHUYeCKUX COeUHEeHUN https://m.edsoo.ru/7f41837c

Wtoro no pa3zpeny 30

Paspgen 3. Ilepuoanueckuii 3aKoH u Ilepuoguueckasi cucreMa xumuueckux 3s1eMeHToB /[I. V1. MenjeneeBa. CTpoeHue aTOMOB.
Xumnueckas cBfi3b. OKHC/IUTE/TbHO-BOCCTAHOBUTE/IbHBIE PeaKIiu




[TeproanuecKuii 3aKOH U

31 [Tepuioguueckas cuctema 7 bubmioreka LIOK
' XAMUYEeCKHX 3yemeHToB [, 1. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHre aTomMa
XuMHnuyeckast CBSI3b.
3.2 OKUC/IUTEIEHO- 8 Bubmotexa IOK
) https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHbIE pPeaKLUuU
bubmmoreka IIOK
Wroro no paspieny 15 https://m.edsoo.ru/7f41837c
Pe3epBHOe BpeMs 3 Bu6morexa HOK
P P https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




9 K/IACC

KosmuecTBO uacoB J/IeKTPOHHBbIE
HaumMeHoBaHMe pa3/e/ioB U TeM (udposBbie)
Ne n/mm KoHTpo/1bHBI IIpakTHyeckue
NMporpamMMsbI Bcero oOpa3oBare/IbHBIE
e paboTbI paboTsI
pecypchbl
Pa3pgen 1. BemmecTBo U XUMHYeCKHe peaKI{U1
11 [ToBTOpEHUe U yriayOsieHre 3HaHUH 5 1 Bbubmmoreka LIOK
) OCHOBHBIX pasZiesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUUECKHUX 4 Bubmioreka IIOK
) peaximii https://m.edsoo.ru/7f41a636
13 OJIEKTPOJIMTAYeCKast JUCCOLaLUs. 3 1 1 bubnmoreka IIOK
) XUMHUeCKre peaklii B pacTBOpax https://m.edsoo.ru/7f41a636
Wtoro no pa3peny 17
Pa3pen 2. HemeTa/l/ibl U UX COeJUHEHUS
51 OO0111as1 XapaKTePUCTUKA XUMHUUECKUX 4 1 bubnmoreka IIOK
) 3neMeHTOB VIIA-rpymrel. ['anoreHsl https://m.edsoo.ru/7f41a636
OO0111as1 XapaKTePUCTUKA XUMHUUECKUX
2.2 snemeHTOB VIA-rpymmsbl. Cepa U eé 6 Bubmaorexa [JOK
) Py - =P https://m.edsoo.ru/7f41a636
Coe/IMHeHUs!
OO0111ast XapaKTepUCTHKA XUMUUECKHX
2.3 371ieMeHTOB V A-rpymibl. A30T, pocdop U ux 7 1 bubmorexa OK
) Py ' ’ P https://m.edsoo.ru/7f41a636
CcoeIMHeHUs
OO0111ast XapaKTepUCTHKA XUMUUECKHX
24 aneMeHTOB [V A-rpymmsl. Yriepog v 8 1 2 Bubmaorexa IOK
' o Py ' poA https://m.edsoo.ru/7f41a636
KPEMHHWH U UX COeJUHeHUs




Wroro nio pasgeny

25

Pa3pgen 3. MeTa/niibl U X COeJUHEHUS

3.1 OO11re CBOMCTBA METaJIOB 4 Bubmmorexa TTOK
https://m.edsoo.ru/7f41a636
3.2 BakHelillve MeTas/ibl ¥ UX COeUHEHUS 16 Bubmmorexa TTOK
https://m.edsoo.ru/7f41a636
Wtoro mno paszeny 20
Pa3zpen 4. Xumus 1 oOKpy)Kawmias cpeja
4.1 BeriectBa 1 maTepuasbl B KU3HU Yesi0BeKa 3 Bubmaorexa IOK
) m p https://m.edsoo.ru/7f41a636
Wtoro no pa3peny 3
PesepBHOe Bpemsi 3 Bubmmorexa TTOK
P P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68







ITIOYPOYHOE IVIAHNPOBAHUE

8 K/TACC
KoimuyecTBO yacoB JJ/IeKTPOHHBIE
Hara
Ne uudpoBbie
TeMa ypoka KonTposibHbie | IlpakTnueckue | H3y4Ye€HH
n/n Bcero oOpa3oBaTe/IbHbIE
padoThI paboTsI !
pecypchbl

1 IIpeamet xuMun. Poib XUMUU B )KU3HU 1 bubmoteka LIOK
yesioBeka. Tesia u BeljecTsa https://m.edsoo.ru/ff0d210c

2 IToHaTHe 0 MeTOaX [MO3HAHUSA B XUMUU 1 Bubmiorexa [JOK

A https://m.edsoo.ru/ff0d227e
[MpakTrueckas pabota Ne 1 «IIpaBuia

3 paboThI B 1ab0paTOpru U TMPUEMBI 1 bubmoreka IIOK
obpaiijeHus ¢ 7abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
obopy1oBaHHEM»

4 YucTsle BeljecTBa U cMecu. CriocoObl 1 bubmoTeka LIOK
pasjeneHusi cMecei https://m.edsoo.ru/ff0d26ca
[MpakTueckas pabota Ne 2

5 «Pa3nenenue cmeceii (Ha mpumepe 1 Bubmorexa [JOK

2 . b P https://m.edsoo.ru/ff0d28c8
OUMCTKHU NIOBAPEHHOW COJIN)»
bubnmoreka LJOK
A 1

6 TOMBLH MOJIEKY IRt https://m.edsoo.ru/ff0d2a6c

7 XHMUUeCKUe 3JIeMeHThI. 3HaKu 1 bubmoTeka LIOK
(CMMBOJIBI) XUMUUECKUX 3/IEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocTble U C/10KHBIE BelllecTBa 1 Bubmiorexa [JOK

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

9 ATOMHO-MOJIEKY/ISIDHOE YUueHue 1 Bubmorexa OK

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




3aKOH IIOCTOSIHCTBA COCTaBa BelleCTB.

bubmoreka LJOK

10 Xumunyueckas popmya. BasneHTHOCTb
bopmy https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHWUECKUX 3/IEMEHTOB
1 OTtHOCuTe/IbHAsA aTOMHas Macca. bubmioTeka LIOK
OTHOCUTe/IbHAs MOJIeKY/IIpHas Macca https://m.edsoo.ru/ff0d323c
1 MaccoBasi 0151 XUMUYeCKOro bubmmoreka IIOK
3JIeMeHTa B COeJJUHEeHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo Berjectsa. Mosib. Bbubmumoreka LIOK
MonsipHas Mmacca https://m.edsoo.ru/ff0d5230
14 du3rUecKre U XUMUYeCKre siBJIeHUs. Bbubuoreka LIOK
XUmuryeckas: peakLus https://m.edsoo.ru/ff0d37fa
15 IIpy3Haku M yci0BUs NpOTeKaHUsA bubnmoreka IIOK
XUMHUYECKUX peaklyi https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHeHHs MacCChl BellleCTB. bubnuoreka IIOK
XuMHUUeCKre ypaBHeHUsT https://m.edsoo.ru/ff0d3b88
BbiuncieHust KonmuecTBa, MacChl
17 Bell[eCTBa 10 YpaBHEeHUSAM XUMUYECKUX bubmotexa OK
Ul Ny yp https://m.edsoo.ru/ff0d5708
peakLuii
Knaccudukaiys XUuMUUeCcKux peakiyi
bubmoreka IIOK
18 (coenvHeHus1, pa3ioXKeHUs,
https://m.edsoo.ru/ff0d3f34
3amelreHusi, oOMeHa)
M. B. JIoMOHOCOB — y4éHBIN-
19 sHIMK/IoTIeAucT. Obo0IIeHNe U Bubmiorexa OK
H AHCT. o https://m.edsoo.ru/ff0d40c4
CcUCTeMaTH3aLUs 3HaHUU
20 KontponbHast pabora Nel o Teme bubnuoreka IIOK
«BelecTBa U XUMHUUYECKHe PeakL[Um» https://m.edsoo.ru/ff0d4290
21 Bo3gyx — cmech rasos. CocraB bubnuoreka IIOK

Bo3ayxa. Kuciopon — s/emMeHT u

https://m.edsoo.ru/ff0d448e




rnpocToe BelectBo. O30H

dusnUecKye U XMMHUUYeCcKHe CBOMCTBA

bubnuoreka IIOK

22
KHCII0POAQ (PEAKLHH OKHCIIeHHS, https://m.edsoo.ru/ff0d4614
ropenue). [ToHsiTHe 06 OKcHaxX
Crioco0bI rostyueHUst KUCI0PO/a B
23 nabopaTopyy U MPOMBIIIEHHOCTH bubmotexa OK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumeneHue Kuciopoza
TernoBoii 3¢ ekt XuMUUecKou
24 peakLuy, IIoOHATHUE O bubmoreka [IOK
TEePMOXHUMUYECKOM ypaBHEHUU, 3K30- U https://m.edsoo.ru/ff0d4790
3HJ0TEPMUYECKUX PeakLUsIX
TonmBo (He(Th, yrob U MeTaH).
25 3ar HaHe}EHe¢1;03 yxa CTIOCOOBI zzro Bubmmoreka LIOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
rpe0TBpaLeHust
[TpakTrueckast pabota Ne 3 110 Teme
26 «[TomyueHre u cobrpaHue KUC/I0po/ia bubmmorexa OK
y o P POAd, https://m.edsoo.ru/ff0d4ae2
V3yuyeHue ero CBOMCTB»
97 Bopgopon — 3neMeHT 1 pocToe bubnuoreka IIOK
BeljecTBO. HaxosxeHue B TIpUpoje https://m.edsoo.ru/ff0d4dd0
)8 dusnueckre U XMMUUECKHe CBOMCTBA bubmoteka LIOK
Bogopoza. [IprmeHeHre Bofopoja https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHie 0 KUC/IOTAX U COMSIX bubmiorexa OK
https://m.edsoo.ru/ff0d50d2
30 Crioco6bI 1oJTyueHust BOIOpO/ia B bubmoreka IIOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IMTpakTueckas pabota Ne 4 110 Teme
bubmmoreka IIOK
31 «[TonmyueHre u cobupaHue BoJOPO/a,

HN3yueHue ero CBOMCTB»

https://m.edsoo.ru/ff0d4f42




32 MornsipHelii 06b6M ra3oB. 3aKoH bubmoreka LIOK
ABorazpo https://m.edsoo.ru/ff0d542e
Borurcnenuss o6béMa, KomuuecTBa

33 Bell[eCTBa rasa I10 ero U3BeCTHOM Bubmiorexa [JOK

. B y https://m.edsoo.ru/ff0d55a0
KOJTMUEeCTBY BellleCTBa Wi 00BEMY
Bbruncienust 00bEMOB ra30B 110

34 aBHEHUIO peakl[Mi Ha OCHOBE 3aKOHa bubmorexa OK
yp B beart . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH ra30B

35 ®du3uyecKre U XMMHUYeCcKrue CBOUCTBA bubmoreka [IOK
BO/IbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHu#. [ToHsITHE 00 bubmoreka LJOK
WHAUKATOPax https://m.edsoo.ru/ff0d59e2
Bopga kak pactsoputesb. HacblijeHHbIe

37 u H'EelHaCbI pEHHbIE aCTBOPBI MH;CCOBaH Bubmiorexa [JOK

o P pEI- https://m.edsoo.ru/ff0d5b40
[l0J1s BellleCTBa B pacTBope
[MTpakTrueckast pabota Ne 5 1o Teme

n «[IpuroToBsieHre paCTBOPOB C bubmmoreka IIOK
orpe/enéHHON MacCOBOM JjoJiei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BeleCcTBa»

39 KontponbHast pabota Ne2 1o Teme bubmoteka LIOK
«Kucnopoz. Bogopog. Bona» https://m.edsoo.ru/ff0d6342

40 Oxcufpl: cocTaB, Kiaccudukarus, bubmoreka IIOK
HOMEeHK/IaTypa https://m.edsoo.ru/ff0d664e
[TonyuyeHue 1 XMHUUeCKre CBOMCTBA

bubnmoreka LJOK
41 KUC/IOTHBIX, OCHOBHBIX U aM()OTePHBIX
https://m.edsoo.ru/ff0d664e
OKCH/IOB
4 OcHoBaHus: COCTaB, Ki1accudUKaLys, bubnuoreka IIOK

HOMEHK/1aTypa

https://m.edsoo.ru/ff0d67ca




[TonyuyeHre 1 XMMHUeCKHe CBOMCTBa

bubnuoreka IIOK

43
OCHOBaHM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocTaB, kKnaccudukaiys, bubnuoreka IIOK
HOMeHK/IaTypa https://m.edsoo.ru/ff0dfee2
45 [TosnyueHye u XMMUYeCKHe CBOWCTBa Bubmioreka IIOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Cosu (cpegHue): HOMeHK/IaTypa,
46 CHOCOéLlj I'IAOJI LI)EHI/IH XI/IMI/IHZEKI/IE Bubmorexa [IOK
N y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTrueckast pabota Ne 6. Perierne
47 9KCIIepUMeHTAa/IbHBIX 3a/jau [10 TemMe bubmoreka LJOK
«OCHOBHBIE K/1aCChl HEOPTaHUYECKHUX https://m.edsoo.ru/00adSb7c
CcoeIMHEeHU»
48 I'eneTnueckas CBA3b MeXyY Kiaccamu bubmoteka LIOK
HeopraHW4YeCcKuX CoeMHeHUI https://m.edsoo.ru/00ad9a50
bubnuoreka IIOK
49 O600111eHME ¥ CUCTeMaTHU3alUsl 3HaHUMH
FHEHHE B CHCTEMATHIATIBE SHAtM https://m.edsoo.ru/00ad9cb2
KonTponbHas pabota Ne3 1o Teme
50 "OCHOBHBIe K/1aCCbl HEOpPraHUYeCKUx Bubmmorexa IOK
on P https://m.edsoo.ru/00ad9ela
CcoeJMHEeHUNU
[TepBble MOMBITKU KacCU(pUKALIUU
51 XMMHUYeCKUX 3/1eMeHTOoB. IToHsaTre o Bubmorexa OK
’ https://m.edsoo.ru/00ad9ffa
rpyInax CXOAHbIX 37IeMeHTOB
[Teproanueckuii 3aKOH U
52 [Teproanueckasi cucTeMa XUMUUeCKUX Bubmorexa [JOK
proA https://m.edsoo.ru/00ada52c
snemeHToB /. V1. MeHnzeneeBa
bubmioTeka LIOK
53 ITepriopl, rpynIibl, MOATPYIIIbLL 1

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




Ctpoenure atoMoB. COCTaB aTOMHBIX

bubnuoreka IIOK

54
sanep. V30Torbl https://m.edsoo.ru/00ada342
CTpoeHue 3/IeKTPOHHBIX 000/10UeK
55 aTOMOB 371eMeHTOB [leprorueckoit Bubmiorexa [JOK
pHOZ https://m.edsoo.ru/00ada6bc
cucremsl [I. 1. MenpeneeBa
XapakTepucThKa XMMUUeCKOro
56 3/IeMEHTA 10 ero MOJIOKeHUIO B bubmoreka [IOK
[Teproguueckon cucreme /1. . https://m.edsoo.ru/00ada824
MeHnpesneeBa
3Hauenue [leproarueckoro 3akoHa /s
57 pasBUTUA HAYKU U NPakTUKU. [I. U. bubmoteka LIOK
MeHjeneeB — yuéHbIM, Nefaror u https://m.edsoo.ru/00ada96e
rpakAaHuH
58 OJIeKTPOOTPULIaTe/IbHOCTh aTOMOB Bubmoreka IIOK
XUMUYECKHUX I/IeMEHTOB https://m.edsoo.ru/00adaab8
bubmoreka LIOK
59 MounHag xumuueckas CBsi3b nommorexa L
https://m.edsoo.ru/00adac34
60 KoBaneHTHas nosisipHast XuMuueckas bubnuoreka LIOK
CBfI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHast HeroJisipHass XUMUYeCKast bubnuoreka LIOK
CBfI3b https://m.edsoo.ru/00adaab9
bubmoTeka LIOK
62 CrereHb OKUC/IeHUS
https://m.edsoo.ru/00adae28
63 OKUC/IUTeIbHO-BOCCTAHOBUTE/IEHBIE bubmoteka LIOK
peakLu https://m.edsoo.ru/00adb076
64 OkucuTenu ¥ BOCCTaHOBUTE/U Bubmiorexa [JOK
https://m.edsoo.ru/00adb076
65 KonTponbHast pabota Ne4 1o Teme bubmoreka LJOK




«CTtpoenue atoma. XuMHU4YeCKasi CBSI3b»

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

66 O600111eHMe U cUCTeMaTH3alUsl 3HaHU 1 bubmoteka LIOK
MPOW/IEHHOT 0 Kypca https://m.edsoo.ru/00adb33c
67 HTorosoe TecTupoBaHue 110 1 bubmoteka LIOK
TMPOW/IEHHOMY KypCy https://m.edsoo.ru/00ad9cb2
bubmmoreka IIOK
68 AHany3 UTOroBOro TeCTUpOBaHUS 1 hitps//m.edsoo.ru/FF0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




9 K/IACC

KosinuecTBo uacoB J/IeKTPOHHbIE
Hara

No uudpoBbie

Tema ypoka KonTponbHble | IIpakTHyeckue | H3yU€HH
n/n Bcero oOpa3oBaTe/IbHbIE

paboThI paboTsI A
pecypchbl

[Tepriogrueckrii 3aKOH.

1 [Teprogrueckas cucrema 1 bubnuoreka IIOK
XAMUYEeCKHX 3yemeHToB [. 1. https://m.edsoo.ru/00adb59e
MenpesneeBa
3aKOHOMEpHOCTH B U3MeHeHNH

2 CBOMCTB XMMHUYECKHUX 3JIeMEHTOB 1 bubmiorexa OK

. https://m.edsoo.ru/00adb6b6
TepBbIX TPEX MepHUOZiOB

3 Knaccudukaiysi 1 HoMeHK/IaTypa 1 bubmoreka IIOK
HeopraHuyecKrx BellecTB https://m.edsoo.ru/00adb7e2

4 Buzbl XuMruueCckou CBSI3U U TUTIbI 1 bubnuoreka LIOK
KPUCTA/VIMYECKUX PeIIéTOK https://m.edsoo.ru/00adbac6
KonTtposbHas pabota Nel 110 Teme

5 «[ToBTOpEHUe u yriybeHre 3HaHUN 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Knacca»

6 Knaccudukarys XuMmueckux 1 bubmoteka LIOK
peakiyii 1o pa3TMYHbIM MPHU3HaKaM https://m.edsoo.ru/00adbcb0
[ToHsiITHE O CKOPOCTH XUMUUECKOU

7 eakuu. [ToHATHE O TOMOTeHHBIX U 1 bubmotexa IOK
PEAKLHH. https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakLysax

8 [ToHsiTHE O XMMHUUECKOM PaBHOBECHH. 1 bubmoteka LIOK

@DakKTOpkI, BAUSIOLIME Ha CKOPOCTh
XUMHUECKOM peakLMU U T10JI0’KeHHe

https://m.edsoo.ru/00adc28c




XUMHNYECKOI'0 pdBHOBeCHUA

OKuC/IUTeTbHO-BOCCTaHOBUTEILHBIE

bubmoreka IIOK

9
peakLuu https://m.edsoo.ru/00adcade
Teopust 3/1eKTPOIMTUUECKON
10 rccormarii. CuibHbIe U c1abblie Bubmaorexa OK
A Hatum. https://m.edsoo.ru/00adcd68
3/1eKTPO/IUTHI
11 HMouHbIe ypaBHeHU peakLui Eubmiotexa LIOK
yp peaxh https://m.edsoo.ru/00add448
XuMHueckre CBOUCTBA KUC/IOT U
12 OCHOBAHUM B CBeTe IpeaCTaB/IeHNN Bubmaorexa OK
pU,E[ https://m.edsoo.ru/00add5d8
00 3/1eKTPOJTUTHUECKON JIMCCOLUAI[UH
XUMHUeCcKHe CBOIMCTBA COJiell B cBeTe
13 TpeacTaB/IeHuNd 00 Brbmaorexa IOK
PeA . https://m.edsoo.ru/00add8b2
3/1eKTPOJIMTUYECKOM JUCCOLMALINU
14 IMTousatue o ruapomse coJjei Brbmaorexa IOK
AP https://m.edsoo.ru/00add9d4
15 O06o006111eHre ¥ CCTeMaTH3aLs Bbubmmoteka LIOK
3HaHUI https://m.edsoo.ru/00addd12
[MTpakTueckas pabota Ne 1.
bubmoteka [IOK
16 «PellieHre 3KCNIePUMEHTaTbHBIX
https://m.edsoo.ru/00addbfa
3agauy»
KonTposnbHas pabota Ne2 110 Teme
17 «DJIEKTPOJIUTUUECKAs TUCCOLHUALINSA BuGmorexa LIOK
p A HHas. https://m.edsoo.ru/00addecO
XUMHYeCKHe peakliuM B paCTBOpax»
OO0111as1 XapaKTepUCTHKA ra/ioreHOB.
18 XUMHUUYeCKHe CBOMCTBA HA TIpuUMepe Bubmiorexa LIOK
p p https://m.edsoo.ru/00addfe?
XJj10pa
19 Xnoposogopog. CossiHas KUC/IOTa, bubnuoreka IIOK




XUMUUeCcKre CBOMCTBaA, MoTyueHue,
TpUMeHeHre

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

[MpakTuyeckast pabora Ne 2 1o Teme

bubmoreka IIOK

20 ITonyueHue cOTHON KUCIOTHI,
« y . . https://m.edsoo.ru/00ade348
H3yueHue eé CBONCTB»
Bbruncienust mo ypaBHeHUsIM
21 XUMUYECKHX peaklyi, ec/ii OJUH U3 bubmorexa OK
bearti, A https://m.edsoo.ru/00ade488
peareHTOB /laH B U30bITKe
99 OO0111ast XapaKTepUCTHKA 37IEMEHTOB bubmoteka LIOK
VIA-rpymrsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MoU(MUKALIUN CePBbI.
73 Haxosk/1eHre cepbl U eé coeIMHeHUM Bbubmmoreka LIOK
B IIpUpo/ie. XMMHUYeCKHe CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoziopoji, CTpOeHue, bubnuoreka LIOK
(ur3nueckre U XMMHUYeCcKue CBOMCTBa https://m.edsoo.ru/00ade802
Okcugp! cepbl. CepHasi KUC/IO0Ta,
25 (busmyeckre ¥ XMMUYeCcKre CBOMCTBA bubmorexa [JOK
’ https://m.edsoo.ru/00adea28
TpUMeHeHre
XyMUUeCKUe peakiiuu, jie)kalue B
OCHOBe TIPOMBIIIJIEHHOTO Criocoba
%6 TOTyueHusl CePHOU KUC/IOTHI. bubmmoreka IIOK
XHWMHUeCKoe 3arpsisHeHne https://m.edsoo.ru/00adec8a
OKpY>Katolllel cpe/ibl CoeIMHEeHUSIMU
cepbl
97 BbiuriciieHre MaccoBOM /10/11 BbIXOZA bubmoreka IIOK
IPOAYyKTa peakLvn https://m.edsoo.ru/00adec8a
28 OO0111ast XapaKTepUCTHKA 37IEMEHTOB bubnmoreka IIOK




VA-rpynrsbl. A30T, paclipoCcTpaHeHue
B NpUpoJie, hr3nuecKre u
XUMHYeCKre CBOMCTBa

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

AmMMaK, ero ¢pusuueckue u

bubnuoreka IIOK

29 XUMHUeCKUe CBONCTBA, MOMy4yeHue 1
y https://m.edsoo.ru/00adf004
TpUMeHeHue
[TpakTrueckast pabota Ne 3 110 Teme
30 «ITonyueHve ammuaka, u3yueHve ero Bubmorexa OK
. y » 13y https://m.edsoo.ru/00adf180
CBOUCTB»

31 A30THasi KUC/IOTa, eé pusnueckue 1 Bbubmmoreka LIOK
XUMHYECKHe CBOKWCTBA https://m.edsoo.ru/00adf306
Vcnosib30BaHre HUTPATOB U CoOJiel
aMMOHUS B KaueCTBe MUHepaTbHbIX

32 obpeHuit. Xumuueckoe bubmorexa OK
yAoop ' . https://m.edsoo.ru/00adf518
3arpsi3HeHe OKpY’Karolleil cpefibl
COeJMHeHUsIMU a30Ta
®Docpop. Okeug pocgopa (V) u

33 (bocc%)o pHaH KI/ICA]]((l))Ta (bcblfm(qelxﬂe u bubmmotexa IOK

P o https://m.edsoo.ru/00adf68a
XUMHUUeCKHe CBOMCTBA, MOTy4YeHre
Wcnonb3oBanue (ocdatos B

34 KauecTBe MUHepaJ/IbHBIX YA00peHUH. bubnuoreka IIOK
3arpsis3HeHUe NPUPOHON Cpe/ibl https://m.edsoo.ru/00adfc20
dbocdaTamu
Yrnepoa, pacipoCcTpaHeHUE B

35 rpu E ﬂ gmmiea(ie U XUMHYeCcKue bubmorexa [JOK

P P Aes https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Okcupl yriaepoja, ux pusnueckve u bubmoreka LJOK

XUMUUYECKUe CBOMCTBA.

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




JKonoruueckye podIeMsl,
CBsI3aHHbBIE C OKcuzioM yriepoza (IV)

37 YronbHas KUCI0Ta U eé Comu Bubmaorexa [JOK
https://m.edsoo.ru/00ae006c
[Mpaktuyeckasi pabora Ne 4 110 Teme

38 "[TonyueHue yrjieKucaoro rasa. bubmoreka LIOK
KauecTBeHHast peakijysi Ha KapboHaT- https://m.edsoo.ru/00ae027e
HOH"

[TepBoHauasibHBIE TIOHSATHS 00
39 OpraHUYeCcKrXx BelecTBax Kak O Bubmmorexa IOK
P . https://m.edsoo.ru/00ae054e
COeIMHeHUsIX yryepo/a
40 KpemHuii 1 ero coefiuHeHUst Brbnmorexa [JOK
P A https://m.edsoo.ru/00ae080a
[TpakTrueckast pabota Ne 5. Perrierue

41 9KCIIepYMEeHTa/IbHBIX 3a/iau 10 Teme bubmoteka LIOK
«BakHelilie HeMeTa/Ibl U UX https://m.edsoo.ru/00ae0bf2
COeJIUHeHHSI»

KontpospHast pabota Ne3 o Teme
42 Baxknetiiiie HemeTasIbl U UX Bubmorexa [JOK
«
https://m.edsoo.ru/00ae0e18
COeJIMHeHHSI»
OO0111ast XapaKTepUCTHKA XUMUUECKUX
3/IEMEHTOB — MeTaJl/I0B.

43 Mertanniueckas CBsi3b U bubmmoreka IIOK
MeTa/InyecKas KpucTauimyeckas https://m.edsoo.ru/00ae103e
pemiéTtka. @usrueckre CBOKWCTBA
MeTaJlJIoB

44 XuMHueckre CBOMCTBA MeTaJslJIoB. bubnuoreka IIOK

OIeKTPOXUMUUECKUM PSJ]

https://m.edsoo.ru/00ae1156




HarpsbDKeHUl MeTaJslsioB

OO6111e criocoObI MoJTyueHUst
MeTasioB. CriyiaBbl. BerurcieHus 1o

45 aBHEHUSIM XUMHUeCKUX peakiuil bubmiotexa OK
yp PeaKHHH, https://m.edsoo.ru/00ae1156
€C/IU OJVH U3 peareHTOB COJeP>KUT
MprUMecHu
46 [ToHsATHE O KOPPO3WM META/IJIOB Bubmmorexa IOK
PP https://m.edsoo.1u/00ae1278
bubmoreka LJOK
47 e/I0YHbIe MeTaJsl/Ibl
m https://m.edsoo.ru/00ae14b2
48 OKcyb! U TUAPOKCU/BI HATPUS U bubnuoreka IIOK
Kanus https://m.edsoo.ru/00ae14b2
49 [Tes1ouHO3eMesIbHbIe MeTasllbl — bubmoteka LIOK
Kanbl[AA U MarHUH https://m.edsoo.ru/00ael5e8
50 Baxknetilie coeJuHeHUs Kabl[ys Bubmmorexa [JOK
A H https://m.edsoo.ru/00ael5e8
51 O06006111eHre ¥ cCTeMaTH3alUs
3HaHUMU
59 JKécTkoCTb BOABI 1 CIIOCOOBI eé bubmoTeka LIOK
yCTpaHeHUst https://m.edsoo.ru/00ae 1886
[MpakTueckas pabota Ne 6 o Teme
- i bubnmoreka LJOK
53 JKECTKOCTB BOJIBI U METO/IbI eé
. https://m.edsoo.ru/00aelae8
yCTpaHeHUst
. bub OK
54 AmroMyuHUMN nomiorexa L
https://m.edsoo.ru/00aelc64
cc AmdoTepHbIe CBOICTBa OKCHJA U bubmoteka LIOK
TUJPOKCHA https://m.edsoo.ru/00ae1c64
56 Kenezo bubmoTeka LIOK




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

OKcuibl, TUIPOKCUBI U COMU XKese3a

bubnuoreka IIOK

>7 (IT) u »xene3a (III) https://m.edsoo.ru/00ae35e6
58 O6o6LHeHI/Ie Y CUCTeMaTH3alys
3HaHUM
IMpakTueckast pabota Ne 7. Pemenue
59 3KCITepUMeHTa/IbHBIX 3a/jau 10 Teme Bbubmmoreka LIOK
«BaxkHeuI1Me MeTanIbl U UX https://m.edsoo.ru/00ae3de8
COeJUHEeHUSI»
Bbruncienust mo ypaBHeHUsIM
XUMHUUECKUX peakLUii, ec/id O/IVH U3
60 peareHTOB /laH B U30bITKe WIH Bbubmmoreka LIOK
COZlep>XUT IpUMecH. BrrunciieHus https://m.edsoo.ru/00ae1750
MacCOBOM /1071 BbIXO/a MPOJAYKTa
peaxkLumn
61 O06o006111eHre ¥ CCTeMaTH3aLs
3HaHUM
KontponbHas pabora Ne4 110 Teme
62 «BakHe1111e MeTa/lIbl U UX
COeIUHeHUsI»
63 BeirjectBa 1 MmaTepuassl B bubnuoreka IIOK
TOBCeIHEBHOM »KU3HU UeioBeKa https://m.edsoo.ru/00ae3f50
64 XHUMHUUeCKoe 3arpsisHeHue bubmoteka LIOK
OKpY’Karollleil cpefibl https://m.edsoo.ru/00ae4270
65 Posb XxviMnu B pelieHUU Bubmoreka IIJOK
9KOJIOTUUeCKUX TPod/ieM https://m.edsoo.ru/00ae4270
66 O06o006111eHre ¥ CCTeMaTH3aLs Bbubmmoteka LIOK

3HaHUW MPOMAEHHOTr0 Kypca

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




NToroeoe TecTupoBaHue 1o

bubnuoreka IIOK

67 1
TIPOM/IeHHOMY KYpCY https://m.edsoo.ru/00adb33c
bubnuoreka IIOK
68 AHan13 UTOroOBOr0 TeCTUPOBAHUS 1 https://m.edsoo.rw/00ad9ch?
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME







YUEBHO-METOINUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPHUAJIBI /I YYEHUKA

» Xumus, 8 knacc/ I'abpuensa O.C., Octpoymos W.T'., Cnagkos C.A.,
AxioHepHoe o6111ecTBo «M3marenbcTBo «IIpocBeltjeHre»
» Xumus, 9 knacc/ IN'abpuensa O.C., Octpoymos U.I"., Cnagkos C.A.,

AxnmoHepHoe o611iecTBo «M3marenscTBo «IIpocBeltieHre»

METOJNYECKUE MATEPUAJIBI 11 YUUTEJIA
[Toypounbie pa3paboTku no xumu. 8 knacc.-M.:BAKO,2018.

[ToypouHbie pa3paboTku 1o xumuu. 9 kinacc.-M.:BAKO,2018.

O ®POBLIE OBPA3OBATEJ/IbBHBIE PECYPCbBI 1 PECYPCbI CETHU

NHTEPHET

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

bubmioteka LIOK https:/m.edsoo.ru/00ae4270




IlpusiokeHHe K MOYPOYHOMY IJIAHMPOBAHMIO 8 Kiacc

Neri/mt Tema ypoka Vcnonb3oBaHue 000py0BaHUs 1IeHTpa
eCTeCTBEHHOHAy4YHOW U TeXHOJIOTHUYEeCKOU
HarpaBJ/IeHHOCTeN
«Touka pocra»
1 [Ipeamet xuMun. Posib XUMUU B JKU3HU
yesioBeka. Tesa M BelllecTBa
2 [TonaTre 0 MeTOAX NTO3HAHUS B XUMUU
3 Lincdposasi 1abopaTopusi 1o XUMHUU
[MpakTueckast pabota Ne 1 «ITpaBuia paboTsl | (6a30BbIN YPOBEHB), KOMITIEKT TIOCYAbI U
B 1abopaTopyy ¥ MPHUEMBI 0OpaIIieHuUs C 000py/10BaHUS /I/Is1 YYEHUUECKHX OTIBITOB
nabopaTopHbIM 000PYZOBaHUEM (duzmka, xrMusi, OUOJOTHST), KOMILJIEKT
XUMHUUYECKUX PeaKTHBOB
4 Yuctele BerjecTBa U cMecu. CriocoObl
pa3jieJieHUsi CMeceu
5 [Mpaktryeckast pabora Ne 2 «Pa3znenenuve Ludporas nabopatopuss RELEON
cMecel (Ha mprMepe OYUCTKY TTIOBapeHHOU [udpoBoii gaTunK TemrepaTyphbl
COJIN)» Crinproska Cseua.
6 ATOMBI ¥ MOJIEKYJIBI
7 XuMuyeckue 371eMeHThl. 3HaKH (CUMBOJIbI)
XUMHUYECKHUX 3JIEMEHTOB
8 ITpocTele ¥ C/I0KHBIE BellleCcTBa
9 ATOMHO-MOJIEKY/ISIDHOE YUYeHHe
3aKOH IOCTOSTHCTBA COCTaBa BeLeCTB.
10 Xumuueckasi popmysia. BasneHTHOCTb aTOMOB
XMMHUUYECKUX 3JIEMEHTOB
11 OTHOCHTe/IbHAs aTOMHas Macca.
OTHOCUTe/IbHAsE MOJIEKYJIsIpHasE Macca
Becb! TexHOXMMHYECKHE WU
12 MaccoBas [j0/11 XUMUUYeCKOr'0 3/IeMeHTa B 3/IeKTPOHHBIE; CBeua; Kosba
CcoeZIMHeHUU TUIOCKOZOHHAs 250 MJT; JI0XKKa JJ1s1
CKUraHusl BeleCcTB
13 Kosmuectso Berjectsa. MoJsis. MosisipHast
Mmacca
14 dusnyeckre U XMMUUECKHe SIBJIEHUS.
XuMHUUYecKasi peakLiust
15 [TpusHaku u yC/I0BHS MIPOTeKaHHst
XUMUYECKUX peakLuu
16 3aKOH COXpaHeHHsl MacChl BELL[eCTB.
XUMHUYECKUEe YDaBHEHUST
Becbl TexHOXMMUUECKHE WU
17 Brruncienns KonmyecTsa, MacChl BeljecTBa 3/IeKTPOHHBIE; CBeua; Kosba
10 YpaBHEHUSIM XMMHUeCKUX peakLvii IIJIOCKOZI0HHAas 250 MJ1; JI0KKa [i/151
CKUraHUsl BelleCcTB
Knaccugukaiys XumMuueckux peakLyi
18 (coevHeHUs1, pa3/io>KeHUs], 3aMeLeHus,

obMeHa)




19

M. B. JIoMOHOCOB — yUYéHBIN-
sHIMKIoneArcT. O600IIeHe 1
CHCTeMaTh3allvsl 3HaHUH

20

KonTtponbHast pabora Nel 1o Teme
«BelecTBa ¥ XMMHUYECKHe PeakKL[Um»

21

Bo3nyx — cmecs rasos. CocTas Bo3zyxa.
Kucnopog — 3/1eMeHT U IIpoCToe BellecTBo.
O30H

[Tpubop A5 oripefesieHys: cocTaBa
BO3/yXa

22

dusnueckre U XUMUUeCKHe CBOMCTBA
KUCI0po/ia (peaki[u OKUC/IEHUS], TOPEHHE).
[MoHsiTHe 06 oKcHax

23

Crioco0ObI 1osTyueHust KUCIOPO/ia B
71ab0opaTopyy ¥ TIPOMBIIIITIEHHOCTH.
IIpuMeHeHHe KUCI0pO/ia

24

TennoBoi 3PekT XMMHUUeCKoi peakiyy,
TIOHSITHE O TEPMOXUMHUECKOM ypaBHEHUH,
9K30- U SHJ0TEPMUYECKHX PeaKIUsIX

[udposas maboparopuss RELEON
[TudpoBoii gaTumK TemMrepaTypbl
CriuproBka Cpeua.

25

Tonnugo (HedTh, yroyib U MeTaH).
3arpsi3HeHHe BO3/lyXa, CIIOCOObI ero
TIpe/l0TBpalLlieHNs]

26

[TpakTuyeckas pabora Ne 3 1o Teme
«ITonyueHue ¥ cobrpaHre KMCI0po/a,
H3yuyeHHe ero CBOMCTB»

27

Bogopog, — s/1eMeHT 1 IpoCTOe BelecTsO.
HaxoxxzeHve B mpupo/ie

28

dusrueckre U XMMUUECKHe CBOHCTBA
BoZiopo/a. ITpuMeHeHHe BOOPO/iA

29

IToHsiTHE O KHMCIOTaX U COJISIX

30

Crioco0blI 1osTyueHust BOZOPO/ia B
naboparopuu

31

[MpakTueckast pabota Ne 4 110 Teme
«[TonyueHue 1 cobrpaHre BOAOPO/a,
V3y4yeHHe ero CBOUCTB»

32

MonsipHbiii 00b€M Ta30B. 3aKOH ABOTajpo

33

Beruriciienusi 06béMa, KOMYeCTBa BelecTBa
rasa 1o ero U3BeCTHOMY KOJIUUeCTBY
BEILeCTBA WK 00BEMY

34

BbruncsieHnsi 00bEMOB Ta30B 10 ypaBHEHUIO
peakKIi[My Ha OCHOBe 3aKOHA 00BEMHBIX
OTHOIIIeHUH ra30B

35

dusnyecKye U XUMHUUYeCcKHe CBOMCTBA BO/JIbI

36

CocraB ocHoBauuli. [ToHsTHe 00
WHJMKaToOpax

37

Boja kak pactBoputenb. HachbllljeHHbIE U
HeHacbII[eHHbIe pacTBOpPbI. MaccoBasi 1071
BelllecTBa B pacTBOpe

38

[MpakTuyeckas pabora Ne 5 1o Teme
«[IpuroToBseHre pacTBOPOB C OMNpe/eNEeHHON
MaCCOBOM /10J1eld paCTBOPEHHOTO BellleCTBa»

39

KontponbHast pabota Ne2 1o Teme
«Kucmopog. Bogopoa. Bona»

40

OKcufBI: COCTaB, KlacCUdHUKaLus,
HOMEHKJ/IaTypa




HO]IyquI/Ie Y1 XUMHWUYEeCKHe CBOMCTBa

41 KHUCJIOTHBIX, OCHOBHBIX ¥ aM(OTePHBIX
OKCH/0B
42 OcHoBaHus: COCTaB, K1accudrKaLys,
HOMEeHKJ/IaTypa
Harunk pH, nqo3atop 06bEMa >KUIKOCTH,
43 HonyquHVe Y XMMHUYeCcKre CBOMCTBA OropeTka, JlaTuMK TeMIepaTypl
OCHOBaHUM TJIATUHOBBIM, JaTUMK [|aB/IeHUs,
MarHuTHasi Mellaska
44 Kucnotsl: cocTaB, knaccudukaiys,
HOMEHKJ/IaTypa
Haruvk pH, no3aTtop 06B€Ma >KUAKOCTH,
45 [TosyueHue 1 XMMUYeCKHe CBOKMCTBA KUC/IOT Oioperia, AATHHE TEMIEPATyDL!
TJIaATUHOBBIN, JAaTUVK [aBIeHNUs,
MarHuTHasl MellasKa
46 Conu (cpegnue): HOMEHK/IaTypa, CIIOCOOBI
NOJTyYeHUsl, XUMHUYeCKHe CBOMCTBA
[MpakTueckast pabota Ne 6. Perienue
47 9KCIIepYMEHTa/IbHBIX 3a71au 10 TemMe
«OCHOBHBIe KJIaCChl HEOPraHU4eCKux
CcoeIMHeHU»
48 I'eneTnueckas CBsA3b MeXAY KJ1accamu
HeOpraHW4YeCKUX CoOeUHEeHUN
49 O06006111eHMe ¥ cECTeMaTH3allusl 3HaHUH
KonrposeHast pabota Ne3 o Teme
50 "OCHOBHbBIE K/1aCChl HEOPraHUUECKHUX
coelMHeHUN"
[TepBble MOMBITKY KIaCCUPUKALUU
51 XUMHUYeCKUX 371eMeHTOB. [IoHATHe o rpymnmnax
CXOJHBIX 37IeMEHTOB
[Teproanueckuii 3akoH U [1epuoanueckas
52 CHACTEMa XUMHUUeCKUX 371eMeHToB /. U.
MeHpenieeBa
53 ITepuofibl, rPyMHNbl, NOATPYIIbI
54 Crtpoenuie aTomMoB. COCTaB aTOMHBIX SIZIED.
W3oTonel
CTpoeHue 3/1IeKTPOHHBIX 000J/I0UeK aTOMOB
55 snemeHTOB Ilepuonnueckon cucremsl 1. U.
MeHjesieeBa
XapakTepuCTHKa XUMUUeCKOr0 3/IeMeHTa I10
56 ero nosoxenuto B Ileproanueckoit cucreme
. . MenpgeneeBa
3HaueHue [leproanueckoro 3akoHa Jjist
57 PasBUTHs HAYKK U TIPAKTHKH. . .
MeHjeneeB — yuéHbIM, nlefaror u
rpPaKJaHUH
58 OJIeKTPOOTPULATEIbHOCTb aTOMOB
XUMUYECKUX 37IeMEHTOB
59 MoHHag xumuyeckas CBsi3b
[laTuvK TeMmiepaTyphbl [JIaTUHOBBIH,
60 KoBasneHTtHas nossipHas XuMuyeckasi CBs3b o
JIaTYMK TeMIlepaTypbl TepMOIapHbIN
61 KoBasieHTHas1 HeroJ/isipHasi XMMUYecKasl CBsi3b

62

CrerieHb OKHC/IEHUA




63 OKHC/IMTeIbHO-BOCCTAHOBUTE/IbHBIE PeakLIuU

64 OKUC/IUTE/IN U BOCCTAaHOBUTETU

KontponbHast paborta Ne4 1o Teme «CTpoeHue

65
aroMa. XUMuyeckKasi CBsi3b»
66 O06006111eH1e ¥ cCTeMaTH3allvsl 3HaHUH
67 NTtorosoe TectupoBaHue
68 AHann3 UTOrOBOr0 TECTUPOBAHUS
OBLIEE 68
KOJIMYECTB
O HYACOB I1O0
[MPOI'PAMME

IlpusiokeHHe K MOYPOYHOMY IJIAHMPOBAHMUIO 9 Ki1acc




Neri/mt Tema ypoka Vicnonb3oBaHue 000pyZOBaHUs LIeHTpa
eCTeCTBEHHOHAY4YHOW Y TEXHOJIOTHUYEeCKOU
HaripaB/IeHHOCTe!
«Touka pocra»
[Tepnognuecknii 3akoH. ITeproanueckas
1 CchCTeMa XUMHUUeCKUx 3ieMeHToB /. U.
MeHjesieeBa
3aKOHOMEpPHOCTH B M3MeHeHUH CBONCTB
2 XUMHYECKHX 37IeMEHTOB MepPBbIX TPEX
1epUo/IOB
3 Knaccudukaiys 1 HoMeHKIaTypa
HeopraHuyeCcKHx Bell[eCTB
4 Buzibl XuMr4ecKkou CBsI3U U TUTIbI
KPUCTa/UTMUeCKUX PelIéTOK
KonrposeHast pabota Nel o Teme
5 «[ToBTOpEHMe U yryybeHre 3HAaHUN
OCHOBHBIX pa3fiesioB Kypca 8 knacca»
5 Knaccudukaiys XuMuueCcKUx peakiivi 1o
pa3/IMYHbIM MPH3HAKaM
[ToHsITHE O CKOPOCTH XMMUYeCKOH peakiuu. | [Ipubop /st WuToCTpalui 3aBUCUMOCTH
7 [ToHsiTHe 0 TOMOTeHHBIX U reTepPOreHHbIX CKOPOCTH XMMHUYEeCKOW peakLid OT
peakiusIx YC/I0BUU
[ToHsiTHE 0 XUMUUECKOM paBHOBECUU. [Tpubop J/1s WTFOCTPALUK 3aBUCUMOCTH
3 @DaKTOpBkI, BAUSIOLLIME Ha CKOPOCTh CKOPOCTH XUMHYECKOM peakLiy OT
XUMHUYECKOW peakLuU U MOJI0)KeHre yCJIOBUI
XUMHYECKOTO PaBHOBECHS
9 OKUC/IMTeTbHO-BOCCTAHOBUTEJIbHBIE
peakLuu
. [Tpubop /151 OTIBLITOB C 37IEKTPUUECKUM
Teopust 5/1eKTPOIMTUUECKOMN UCCOLIMALIUU.
10 TOKOM,;
CunbHble U c/labble 37IeKTPOJIUTEI
JaTuuK 371eKTpOrpOBOAHOCTH
11 VloHHble ypaBHEHUs peakLii
. aTuuk pH, mo3aTop 06BEMa KUIKOCTH
XyMHUUeCKUe CBOUCTBA KUC/IOT U A PrL A P A ’
N o OropeTKa, JaTYUK TeMITepaTyphbI
12 OCHOBAHUH B CBeTe Mpe/ICTaBIeHUN 00 o
N M/IaATUHOBBIW, JaTYUK JaB/IeHUs], MAarHUTHast
371eKTPOJIMTUYECKOM AUCCOLALUU
MelaaKa
. N aTunk pH, mo3aTop 06BEMa XKUIKOCTH
XyMHUUeCcKUe CBOUCTBA COJIeH B CBeTe A PrL A P A ’
o o OropeTKa, JaTYMK TeMIlepaTypbl
13 TIpe/ICTaB/IeHnui 00 3/1eKTPOTUTUUECKOH o
MJIaATUHOBBIW, JaTYMUK JaB/I€HUs], MAarHUTHAst
JccoLarnuu
MelaaKa
Hatuuk pH, mo3aTtop 06bEMa >XKUIKOCTH,
o OropeTKa, ATUUK TeMIIepaTypbl
14 [TonsaTHe o rugponuse coneu P ’ 'qv patyp
MJIATUHOBBIW, JaTYUK JaB/IeHUs], MAarHUTHAsI
MelaaKa
15 OG6o0111eHME ¥ CUCTeMaTH3aIMsl 3HAHUH
16 [TpakTrueckast pabota Ne 1. «PerieHue [udposas maboparopuss RELEON
9KCIepUMEHTA/IbHBIX 3a/au» [udposotii pH. mITaTUB C 33)KUMOM
KonTponbHast pabota Ne2 1o Teme
17 «ONeKTPOIMTHUYEeCKask AUCCOLAAaLIUS.

XuMUYeckue peakliiy B PaCTBOpax»




18

OO6r11asi XapaKTepUCTHKA r'ajIoreHOB.
XuMHUecKre CBOMCTBA Ha MPUMepe XJiopa

Armapar Aj1sl ipoBe/leHUs] XUMUUeCKHUX
ripoiieccoB (AITXP)

19

XnopoBogopo/. CossiHasi KUCJIOTa,
XVMHUUYEeCKHe CBOWCTBA, MO/TyYeHue,
nipUMeHeHre

JaTuuK x/10puji MIOHOB

20

[TpakTuyeckast pabora Ne 2 110 Teme
«ITonyueHue CONMSHON KUCIOThI, U3yueHHe
e€ CBOMCTB»

Arnmnapat [/ IpoBe/IeHUs] XUMUUeCKUX
niporjeccos (AITXP)

21

BbIunc/ieHus 10 ypaBHEHUSIM XUMHUECKUX
peakivi, eC/ii O/IUH W3 PeareHToB JIaH B
U30BITKe

22

OO0r11ast XapakTepuCTUKA 31eMeHTOB VIA-
TPYIIIbI

23

AnnotpornHble MOAU(UKALIMY CepBbl.
HaxoxxeHure cepbl U eé coeJUHEHUI B
npupogie. XMMHUeCKHe CBOMCTBA Cephl

Armmapar Jj1sl ipoBe/leHUs] XUMUUeCKHUX
ripotieccoB (ATIXP

24

CepoBofiopo/i, cTpoeHue, hr3nUecKre U
XUMUUYeCKUe CBOMCTBA

Amnmnapar j1s IpoBe/leHUs1 XUMUUeCKHUX
peakimii (ATIXP), npubop st mosyueHus
ra3oB Wi anmnapat Kurrma

25

Oxcugpl cepbl. CepHasi KUC/IOTa,
¢du3nUecKre U XMMUYeCKHe CBOMCTBA,
TipUMeHeHre

26

XuMuyeckue peaklivy, jie)kalliie B OCHOBe
TIPOMBIIIIJIEHHOTO CI1I0co06a MosTyyeHust
CepHOM KUC/IOThl. XUMUUeCKOe 3arpsi3HeHue
OKpY’Katolllel cpefibl cCoeIMHEHUsIMU Cephbl

27

BbIunc/ieHrie MacCOBOM 107U BBIXO/A
TIPOZIYKTA PeaKI[uu

28

OO0111ast XapaKTepUCTUKA 371eMeHTOB V A-
rpyImIsl. A30T, pacripoCTpaHeHue B
nipupojie, hbusnueckre U XuMu4ecKue
CBOWCTBA

29

AMMuak, ero ¢u3nueckrie U XuMuyeckue
CBOWCTBA, T0JlyueHue U IPUMeHeHHe

,Z[aTqI/IK 3JIEKTPOIMMPOBOJHOCTH

30

[MpakTrueckast pabota Ne 3 1o Teme
«[TosmyueHre aMmMuaKka, U3yueHue ero
CBOMCTB»

Liudposas naboparopust RELEON
Ludposoii pH. mTatus ¢ 3a)KUMOM

31

A30THas KUC/I0Ta, eé Gusnueckue u
XMMHUYECKHe CBOMCTBA

32

Vicnonb3oBaHue HUTPATOB U COmel
aMMOHWUSI B KaueCTBe MUHepasbHbIX
ynobpeHnii. XvMHUecKoe 3arpsisHeHre
OKpY>Karollel cpe/ibl COeIMHEHUsIMU a30Ta

TepMOpe3uCTOpHBIN AaTYMK TeMIepaTyphbl,
JaTuvK pH, 1aTuuK 3/1eKTPONPOBOAHOCTH,
anrapar fJisi IpoBe/jleHUsI XUMUUYeCKUX
peakimii (AITXP), marHuTHas Mellanka

33

docdop. Okcug dochopa (V) u pocdhopHas
KUC/OTa, (U3ndecKre U XUMUUecKue
CBOMCTBaA, MO/TyYeHue

34

Ncnonb3oBanue (ocdaToB B KauecTBe
MUHepa/IbHBIX yA00peHui. 3arpsisHeHre
TIPUPOJHOM cpejibl hocdhaTamu

35

Yrnepoj, pacripocTpaHeHHe B IIPUPO/e,
bu3nyeckre U XMMHUeCKHe CBOMCTBA

36

Oxcufpl yriaeposa, ux pusnueckue u
XUMUUEeCKHe CBOMCTBA. DKOJIOTHUYeCKre
nipo0JieMbl, CBsi3aHHbIE C OKCH/IOM YTJiepo/ia




(Iv)

37 YroJsibHasi KUC/I0Ta U eé cou
[MpakTryeckast pabora Ne 4 1o Teme
38 "[TonyueHue yrjieKucioro rasa.
KauecTBeHHasi peakiiysi Ha KapboHaT-HOH"
[TepBoHauanbHBIE TIOHATHS 00
39 OpraHvuyecKHX BelllecTBax Kak 0O
COeJMHEeHUsIX yrieposa
40 KpeMHuMii 1 ero coejuHeHUsI
[MpakTueckast pabota Ne 5. Perenue Lndposas naboparopust RELEON
a1 9KCIIepYMEHTa/IbHBIX 33/iau 10 Teme Ludposoii pH. mratvs ¢ 3a)KUMOM
«BakHelime HemeTanbl U UX
COeJIMHEeHUsI»
KontponbHast pabota Ne3 1o Teme
42 «BakHelilve HeMeTan/bl U UX
COeJUHEHUSI»
OO0111ast XxapaKTepUCTUKa XUMUUECKUX
43 3/IeMEeHTOB — MeTa/ul0B. MeTtajunueckas
CBSI3b U MeTa//InyecKass KpUCTal/inyecKast
pewétka. PusrMyeckre CBOKWCTBA METa/IJIOB
XrMHUUeCKre CBOUCTBA METaJlJIOB. JaTuuK 371eKTPONpOBOAHOCTH, MarHUTHAs
44 ONeKTPOXUMUYECKUH PSJi HalPsKeHU I Melliaska, Tpubop Ji71st MoJTyueH s Ta30B
MeTa/lJIOB vm annapart Kunma
OO61me criocoObl MoTyYeHUs MeTaJIOB.
45 CruiaBbl. BI)IHI/IC]IEHI{H 10 ypaBHEeHUSAM
XUMHYECKUX peakLvi, ey OJVH U3
peareHTOB COZIEPXKUT NTPUMeECH
46 [ToHATHE 0 KOPPO3UM MEeTa/IJIOB
47 [Ilesr0uHbIe MeTasIbI
48 OKCcHABl U TUAPOKCU/IBI HATPHUS U Kajust
49 H_[eJIOIEHo:aeMeJILHLIe MeTasl/ibl — KalbLiui U
MarHum
50 BakHellllive coefilMHeHUs1 Ka/IbLIUsI
51 OG6o0111eHMEe ¥ CUCTeMaTH3aIMsl 3HAHUH
52 JKECTKOCTh BOJIBI M CTIOCOOBI €€ yCTpaHeHUsI
[MTpakTrueckast pabota Ne 6 0 Teme
53 "JKECTKOCTh BOBI U METO/IbI €6
ycTpaHeHus"
54 AnroMuHuUM
55 AmM@oTepHbIe CBOWCTBa OKCHA U
THIPOKCH/A
56 Kesneso
57 Oxkcuppl, rugpoKcuabl U conu xxenesa (1) u
xenesa (I11)
58 O06o0111eHYEe ¥ cCUCTeMaTH3aIMsl 3HaHUH
[TpakTrueckast pabota Ne 7. Perienne [udposas maboparopuss RELEON
59 9KCIIepUMeHTalbHbIX 33/iau 110 TeMe Ludposoii pH. wITaTHB € 38)KUMOM
«BakHelilvie MeTaIbl U UX COe/IMHEHUS»
BbiumciieHust o ypaBHeHUSIM XUMUUECKUX
peakiuii, ec/iv OZVH U3 peareHToB /IaH B
60 130bITKE WU COZEP>KUT MPUMECH.

BbiuncieHrst MacCOBOM /107U BBIXOZA
MPO/IyKTa peakLuu




61 OG60011IeHYe M CUCTEMAaTH3aIHsl 3HAHUH
62 KOHTpOJ}’bHaH pabora Ne4 1o Teme
«Ba)kHelII1e MeTalyTbl U UX COeJUHEHUSI»
63 BerriectBa 1 MaTepuasibl B TOBCeJHEBHOM
YKM3HU YesioBeKa
64 XWMHJecKoe 3arpsi3HeHHe OKpY Karolen
cpefibl
65 Posb XMMUM B PeIIeHUH IKOJIOTUIeCKUX
rpobsieM
66 OﬁO?LL[EHI/IQ Y CHCTeMaTH3al[|sl 3HaHUH T10
TIPOM/IEHHOMY KYpPCY
67 HTorosoe TecTupoBaHue
68 AHanM3 UTOrOBOTO TECTUPOBAHUS
OBILEE
KOJIMUECTB
O YACOBTIO

I[TPOI'PAMME




