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denepanbHasi pabouasi mporpaMma Mo yueOHOMY TpeaMeTy «XuMus» (0a30BbINA
ypoBeHb) (TipeaMeTHasi 06sacTe «EcTecTBeHHO-HayuHble TIPeAMEThbI») BK/IHOUAET
MOSICHUTE/IbHYI0 ~ 3alUCKy, CO/lep)KaHhue OOydeHusi, T[UIaHUPyeMble pe3y/IbTaThl
OCBOEHHSI TIPOTPaMMBbI 110 XUMHH, TeMaTHUeCKoe TIaHHPOBaHUE.

[TosicHuTenbHas 3amMcka OTpakaeT oOIMe 1eM W 3aZlaud M3yueHUs XUMUH,
XapaKTePUCTUKY TICUXOJOTUYECKMX TPEATOChIIOK K €€ W3yueHWr0 O00yuaroImMucs,
MEeCTO B CTPYKType yueOHOro IJlaHa, a TakXKe TIOAXOAbI K OTOOpY cojep)KaHus,
K OTIpe/ie/IeHUIO0 TI/ITAHUPYEMBIX Pe3y/IbTaToOB.

Cozep>kaHre 00ydyeHUss pacKpbIBaeT Coj/lep)KaTelbHbIe JIMHUMA, KOTOpBIe
TIpe//IaraloTcsl At 00si3aTeTbHOTO M3y4YeHUsI B KaXK/IOM KJjlacce Ha YPOBHE OCHOBHOTO
o011iero obpa3oBaHusl.

[TnaHupyemble pe3y/bTaTbl OCBOEHHUS TMPOrPaMMbl T0 XWMWUW BK/IFOYAOT
JTMYHOCTHBIE, MeTarpeJMeTHbIe pe3y/bTaThl 3a Bech Iepuof, o0yueHHsT Ha YPOBHe
OCHOBHOTO 0011[ero 00pa30BaHUs, a TakKe ITpeJMeTHbIe AOCTI>KeHUs 00ydaroierocs
3a KaXK/IbIi Tofl 00yueHus.

ITIOSACHUTEJ/IbHASA 3ATIMCKA

[IporpaMma 1Mo XMMHUU Ha YpOBHE OCHOBHOTO 00iriero o0Gpa3oBaHUsi COCTaBJIeHa
Ha OCHOBe TpeOOBaHMI K pe3y/ibTaTaM OCBOEHHs OCHOBHOW oOpa3oBaTenbHOMU
IporpaMMbl  OCHOBHOTO 0011jero oOpa3oBaHus, mpefcTaBieHHbIXx B PI'OC OO0,
a Takke Ha OCHOBe dezepanbHON paboueil MporpaMMbl BOCIUTaHUSI U C YYETOM
KOHLIETL[MU TIperofiaBaHusi yuyebHOro mipeamera «XuMusi» B 00pa3oBaTe/bHBIX
opranu3sanusax Poccurickor ®epepaiyu.

[Tporpamma mo xumuu pa3paboTaHa C I[e/ibl0 OKa3aHUs MeTOAWYeCcKOUW TOMOIIU
YUUTETIO0 B CO3/lJaHKM pabouel MporpaMMbl 110 yueOHOMY MpefiMeTy.

[TporpamMma 1o XMMUM AAéT Tpe/icTaBaeHue O 1ie/isiX, 00IIeil cTpaTeruu o0yueHus,
BOCIIMTaHUS W  pa3BUTUs  00ydalolMXCs CpeACcTBaMU  yueOHOro TipegMmeTa,
yCTaHaB/lMBaeT  o0Osi3aTe/lbHOe — TIpeJIMeTHOe  CO/lep)KaHWe,  TIpeAyCcMaTpUBaeT
pacrpefieieHMe ero IO KjaccaM U CTPYKTypUpOBaHWe TI0 pa3fesiaM W TeMaM
TIPOrpaMMbI [0 XUMUH, OTpeie/isieT KOJTMUeCTBEHHbIe U KaueCTBeHHbIe XapaKTePUCTUKN
coZlep>KaHusl, PEKOMEHJlyeMYH0 TMOC/Ie[0BaTe/IbHOCTh M3YYeHUs] XMMUU C YUETOM
MEXXIIPeJMeTHbIX U BHYTPHUIIPEJAMETHBIX CBsi3el, JIOTUKKM ydeOHOro mpoliecca,
BO3PAaCTHbIX 0COOEHHOCTeM 0O0ydaroluXcs, OrpefiesisieT BO3MOXXHOCTH TIpeiMeTa
IS peanu3alid TpeOOBaHW K pe3y/ibTaTaM OCBOEHHMS OCHOBHOM 00pa3oBaTe/IbHOM
TporpaMMbl Ha YpOBHE OCHOBHOTO o00iijero oOpa3oBaHusl, a Takxe TpeboBaHHUI
K pe3y/ibTaTaM OOyueHHWs] XUMHU Ha YPOBHe liefieli U3yueHus TpeZMeTa U OCHOBHBIX
BU/IOB yueOHO-TI03HABaTe/IbHOM iesiTe/IbHOCTA 00yUarolerocs o OCBOeHUI0 yueOHOro
COJIep’KaHusl.
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3HaHWe XHMUU CHAY>KUT OCHOBOM fijid  (pOpMHUPOBaHUSI MUPOBO33pEHUs
o0yuarolIerocsi, ero mnpeficTaB/ieHuii 0 MaTepUaJbHOM eIUHCTBE MHPA, BaKHYIO POJIb
UrparT GopmMupyeMble XUMHEH MpeJCTaBAeHUsI O B3aWMOIIPEBPALLEHUSIX SHEpPruu
W 00 2BOJIIOLMM BeIeCTB B TIPUpOZle, O IyTSX pelleHus T100anbHBIX ITpodIeM
YCTOMUMBOTO pa3BUTHS Ye/iOBeueCTBa — ChbIPbEBOM, SHEPreTUYecKOM, MHUILEeBOU
1 9KOJIOTHYeCcKou 6e30macHOCTH, TIPo6/ieM 3[paBOOXpaHeHUs.

N3yuenue xumuu:

criocoOCTBYeT peanu3aliii BO3MOKHOCTeH [jisi CaMOpa3BUTHUS U (POPMUPOBaHUS
Ky/JbTYDPbI JIMYHOCTH, €€ 0011[ell 1 PyHKIIMOHATbHON TPaMOTHOCTH;

BHOCUT BK/IaJi B (OpMUpOBaHWE MBbIIIIEHUS U TBOPUYECKUX CIIOCOOHOCTeM
o0Oyuaroluxcs, HABBIKOB WX  CaMOCTOSITEJIbHOM  y4eOHOM  ZIesITe/TbHOCTH,
JKCTIepUMEeHTalbHbIX U HWCC/Ie[OBaTe/bCKUX  yMeHWM,  HeoOXOAMMBIX  Kak
B [TOBCeIHEBHOM KW3HH, TaK U B IPO(eccuoHaIbHOM esiTeTbHOCTH;

3HAKOMMUT CO CrelMpUKONd HAyUYHOTO MBbIIIJIeHUs,, 3aK/a/ibiBaeT OCHOBBI
L[eJIOCTHOTO B3IJisila Ha  €JWHCTBO  TIpUPOABI W YeJiOBeKa,  SIBJISETCA
OTBETCTBEHHLIM  3TarioM B (OPMHUPOBAaHUM €CTeCTBEHHOHAy4YHOW T'PaMOTHOCTH
00yuaroIuXxcs;

criocobcTByeT (pOPMHUPOBAHUIO 1[eHHOCTHOTO OTHOILIEHUS K eCTeCTBeHHO-HayUHbIM
3HaHUsM, K TIpUPOJe, K uesloBeKYy, BHOCUT CBOM BK/aJ, B 9K0JIOTHYeCKOe 0Opa3oBaHue
00yUaroIIMXxCsl.

IlaHHble HarpaBAeHWss B O0yueHWM XUMUU 00ecTieurBarOTCS — CrieliduKon
coJiepkaHusi yueOHOTo Tpe/iMeTa, KOTOPbIH SIBJISIeTCS Tielaroruyecky a/lariTHPOBAaHHBIM
oTpa)keHHeM 06a30BOI HayKU XMMUU Ha OMpe/ie/IEHHOM 3Tarie eé pa3BUTHSI.

Kypc xuMuyd Ha ypOBHe OCHOBHOrO o6iiero o6pa3oBaHHsi OpHEHTUPOBaH
Ha OCBOeHHe OO0YyualolUMHCSI CHCTeMbl TepBOHAYaJbHBIX TIOHATHNA XWUMWW, OCHOB
HeOpraHWYeCckKOW XUMUU U HEKOTOPBIX OTAE/IbHbIX 3HAUMMBbIX MOHSTUM OpraHuYecKou
XUMUH.

CTpyKTypa COJiep>KaHUsi TIporpaMMbl TI0 XUMHH C(oOpMHpOBaHa Ha OCHOBe
CMCTEMHOrO ToAxofa K eé wusyuyeHuto. CofepkaHWe CK/IafblBaeTCsd W3 CHUCTeMBbI
MOHSTUM O XWUMHUUECKOM 3/IeMeHTe U BellleCTBe M CUCTeMbI MOHSITUM O XMMUUeCKOU
peakiuu. O6e 3TH  CUCTeMbl CTPYKTYPHO OpraHM30BaHbl 10  TIPUHLIUITY
MOCJ/IeJOBaTe/IbHOTO pa3BUTHSl 3HAHWKW Ha OCHOBE TeOpeTUUeCKUX Ipe/CTaB/IeHUN
PasHOro ypOBHS:

aTOMHOMOJIEKYJISIPHOTO yUeHHUsI KaK OCHOBBI BCEr0 eCTeCTBO3HAHUS;

[Tepuoguueckoro 3akoHa /I.1. MeHiesieeBa Kak OCHOBHOI'O 3aKOHa XWMUU;

y4eHUs 0 CTPOeHHUU aToOMa U XUMUUeCKOM CBSI3U;

Tipe/iCTaBIeHui 06 3IeKTPOTMTHUYEeCKON AUCCOLIMAI[H BEIleCTB B PACTBOPAX.

TeopeTrueckue 3HaHUSI pacCMaTPUBAIOTCS Ha OCHOBe 3MITMPHUUECKHU TTOTyUYeHHBIX
M OCMBICJIEHHbIX (DAKTOB, PpAa3BUBAKOTCSl MOC/IeJOBaTe/bHO OT OJHOr0 YPOBHSI K
IPYTOMY, BBITIONHSASA (PYHKIMKA OObSCHEHHUS U TPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS U
BO3MO)KHOCTEM MPaKTUUeCKOro MPUMeHEHUs U MOTy4YeHUs] U3y4aeMbIX BelleCTB.
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OcBoeHMe MPOrpaMMbl 10 XUMHUM CIIOCOOCTBYET ()OPMUPOBAHUIO TIPeCTaB/IeHUS
O XMMHYECKOM COCTaBJ/SIFOLeNd HayuyHOM KapTHMHbI MUpa B JIOTMKE €€ CHCTeMHOHU
TIPUPO/bI, LIEHHOCTHOIO OTHOIIEHUSI K HAayUYHOMY 3HAaHWI0 U MeTOZaM II03HaHUS B
Hayke. V3yueHre XMMWM MPOUCXOJUT C MPUBJEYEHHEM 3HAHWM U3 paHee HM3yUeHHbIX
yueOHBIX TIpeaMeToB: «OKpy»Karomuid Mup», «buonorus. 5-7 knaccel» u «®Pusnka. 7
KJ1acC».

[Tpy M3yyeHUM XUMHUM TIPOMCXOAUT (POPMHPOBaHME 3HAHUM OCHOB XMMUUECKOU
HayKd Kak 007acTH COBpeMEHHOTO eCTeCTBO3HaHUs, TPAKTUUeCKOW [1esiTe/IbHOCTH
ye/ioBeKa M KakK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJBbTYphl. 3ajladya y4yeOHOTro
rpefiMeTa COCTOMT B (DOPMUDOBAHUM CUCTEMbl XMMHUUECKUX 3HAHUM — Ba)KHEMIIMUX
(daKTOB, TIOHATHM, 3aKOHOB W TEOPETHYECKHX ITOJIOKeHUH, JOCTYMHBIX 0000IeHMit
MHPOBO33DEHUYEeCKOT0 XapaKTepa, si3blka HaykKW, B MPHOOIEHUM K HayYHbIM MeTO/|aM
MO3HaHWs TIPM HW3yUeHWU BeL|eCTB UM XHWMUUECKUX peakuuid, B (HOPMHUPOBAHUU
Y pa3BUTUM TI03HaBaTe/JbHbIX YMEHUW W WX TIPUMeHeHUU B yueOHO-T03HaBaTeTbHOU
U yueOHO-HCC/IeOBAaTe/IbCKOM  [IeSTeTbHOCTH, OCBOEHWM TIpaBWI  0e30macHOro
oOpailijeHusi C BellleCTBaMU B TIOBCEJHEBHOM »KU3HHU.

[Mpy u3yueHMM XWMHUU Ha YPOBHe OCHOBHOTO 00iijero obpa3oBaHUs BaKHOE
3HaueHHe MPUoOpesH TaKue 1e/i, Kak:

(hopMHUpoOBaHue VHTE/VIEKTYa/bHO pasBUTOU JIMYHOCTH, rOTOBOM
K camMo00pa30BaHHIO, COTPYJHUYECTBY, CaMOCTOSTe/TbHOMY TPHUHSTUIO pelleHUuH,
criocobHOM a/IanTUPOBATHCS K OBICTPO MEHSIFOIIIMMCSI YCIOBHUSIM KU3HHU;

HarpaB/eHHOCTb OOyueHUsi Ha CHUCTeMaThyeckoe TpUOOIeHre O00ydaromxcs
K CaMOCTOSITeJIbHOM T03HaBaTe/bHOM [eATe/IbHOCTU, Hay4YHbIM MeTOJaM IO3HaHWs,
(hopMUPYIOIIMM MOTHBALIMIO U Pa3BUTHE CITOCOOHOCTeN K XUMUM;

obecrieueHre yCI0BUM, CIIOCOOCTBYIOIIUX MPUOOpeTeHH0 00yJaroIMMKCS OTbITa
pa3HOOOpa3Ho# [lesTeIbHOCTH, TIO3HAHWSI W CAMOIIO3HAHMS, K/IIOUeBbIX HABBIKOB
(KMrOYeBBbIX KOMIIETeHLIMM), HMMERIUX YHUBepCajbHOe 3HaueHWe I Pas/Iu4HbIX
BU/IOB JIeSITEJIbHOCTY;

dbopmupoBaHue o011ell PyHKI[MOHA/TLHONM M eCTeCTBEeHHO-HayUHOM I'PAMOTHOCTH,
B TOM UHCJIe yMeHUM 0OBSCHSTD U OLIEHUBATh SIBJIEHUS] OKPY>KakoI[eT0 MUPA, UCTIOJb3Ys
3HaHUSI Y OMBIT, TOJyUYeHHbIe TIPU U3YYEHUU XUMHUU, TPUMEHSITb UX TMPU pelleHur
npo6sieM B TIOBCe/ITHEBHOM »KW3HU U TPYA0BOM [lesATeIbHOCTH;

dbopMrpoBaHue y OOyUarolUXCs TyYMaHUCTUYECKWX OTHOLLIEHWHM, TOHUMaHUs
[[EHHOCTU XUMMWUEeCKUX 3HaHUW [Jisi BbIpabOOTKM SKOJOTMUECKU Iiesiecoobpa3Horo
ToBeJIeHUsI B OBITY U TPY/IOBOM [IeSITeJTbHOCTH B LIe/ISIX COXPAHEHUsI CBOEro 3/I0POBbsI U
OKpY>Karoler MpUpOJHOW Cpe/ibl;

pa3sBUTHE MOTHBAlMKM K OOyueHHIO0, CIIOCOOHOCTEH K  CAMOKOHTPOJIIO
Y CaMOBOCITUTAHHIO HAa OCHOBe yYCBOeHUs 001ljeue/ioBeuecKUX I[eHHOCTel, TOTOBHOCTH
K OCO3HaHHOMY BbIOODPY TIPO(U/Isi U HarlpaBJeHHOCTU JjajibHelI1ero ooyueHusl.

OO0i1jee UKCIO YacoOB, PeKOMEH/IOBAHHBIX [Jisi U3yueHWs XUMHH, — 136 uacos:
B 8 ky1acce — 68 vacos (2 yaca B HeZient0), B 9 kyiacce — 68 yacoB (2 yaca B Hefjent0).
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[7isi KayKIoro Kjiacca TpeAyCMOTPeHO pe3epBHOe yueOHOe BpeMsi, KOTOPOe MOKeT
OBITb  WCIOJB30BAaHO  yuaCTHMKaMK  oOpa3oBaTeslbHOTO — Tiporiecca B LeNIsIX
dbopMHpOBaHUs BapUAaTHMBHOM COCTAB/SIOIEH COZiep)KaHHs KOHKPETHOM paboueit
nporpaMMel. [Ipu 3ToM 06si3aTesibHasi (MHBapHUaHTHAs) YacTb COJI@P)KaHUsI TIpeaMeTa,
yCTaHOBJIEHHass TPUMeEpPHOK paboueili mMporpamMmoi, ¥ BpeMsi, OTBOJUMOE Ha eé
M3yueHue, 0/KHBI ObITb COXpaHeHbI TIOJTHOCTHIO.
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COJEPXAHUE OBYUYEHUA

8 K/TACC

ITepBoHaua/IbHbIe XUMHUYECKHE TIOHATHUS

[TpeameT xuMun. Posib XMMUY B )KU3HU 4YesioBeKa. XUMHS B CUCTeMe HayK. Tena u
BelllecTBa. PuU3rueckue CBOMCTBA BellleCTB. ArperaTHoe COCTOsiHMe BelllecTB. [ToHATHE
0 MeToZlaX T03HaHUsA B XxUMHUHU. YucThble BelllecTBa U cMecd. CriocoObl pa3jesieHust
cMecen.

ATOMBI U MOJIEKYJIbl. XUMUYEeCKUe 3/ieMeHTbl. CUMBOJIbI XUMUYECKHUX 3/IEMEHTOB.
IIpocThie U C/10KHBIe BellleCTBa. ATOMHO-MOJIEKYJIIPHOE YUeHUe.

XumMmuueckas (opmysa. BaseHTHOCTh aTOMOB XWMHWYECKHUX 3/7€MEHTOB. 3aKOH
MOCTOSAHCTBA COCTaBa BewjecTB. OTHOCUTe/bHasi aToMHas Macca. OTHOCHUTeJbHast
MOJIEKyJ/IsIpHast Macca. MaccoBas oIS XMMUYEeCKOr0 3JIeMeHTa B COeJUHEeHUH.

KomuuectBo BewjectBa. Mosib. MossipHass Macca. B3avMoOCBs3b KOJIMUeCTBa,
MacChl ¥ 4MC/a CTPYKTYPHBIX eWHUI] BellleCcTBa. PacuéTel mo GopMmysiaM XUMUUECKUX
coeIMHeHUM.

dur3rUecKre U XMMHUUecKre siBjieHus1. X¥MMuuecKasi peaklys U eé rprsHaku. 3aKOH
COXpaHeHUs1 MacChl BelleCcTB. XUMUUecKre ypaBHeHus. Kiaccudukaiyss XuMUuecKux
peakiuii (coefHeHUs], pa3/io’KeHus], 3aMellleHus, 0OMeHa).

Xumuueckutl 3KkcnepumeHm:

3HaKOMCTBO C XWMWUYECKOM TIOCy/IOH, TipaBWiaMH pPabOThl B Jlabopatopuu u
npuémaMu obpaiieHusi ¢ jabopaTopHbiM 000pyZiOBaHHEM, H3yuyeHHe M OIMKCaHue
bu3nueckux CBOMCTB 00pa3lioB HeOpraHWYecKuX BellecTB, HabsogeHre (r3NUecKux
(nnaBneHve BOCKa, TassHUe JibJa, pacTUpaHWe caxapa B CTYIKe, KWMEeHue U
KOHJIeHCAal[usl BOJbI) M XHMHWUYECKUX (FOpeHue CBeud, TMpOKaJIUBaHWe MeJHOU
TIPOBOJIOKY, B3aUMOJIEMCTBHE Mejla C KMC/IOTOW) sIBJIeHWM, HaO/lto/leHre W OMMCaHHe
TPHU3HAKOB TIPOTEKaHWSI XUMHUUYECKHX peaklui (pas3/jioykeHWe caxapa, B3auMO/elCTBHe
CepHOM KHCIOTHI C XJyopuzoM Oapus, pasniokeHude ruApokcuza meau (II) mpu
HarpeBaHUM, B3auMo/leliCcTBUe >Kejie3a ¢ pacTBopom cou Meau (II), usyueHuve criocoboB
pa3feneHuss cMmeceld (C TIOMOILIbIO MarHuTa, (GUIBTPOBaHUe, BbIapHMBaHUE,
OUCTWIISLMS, XpoMartorpadusi), TpoBeJieHre OUMCTKA TIOBapeHHOW Co/M, HabsroieHne
Y OMUCaHue pe3y/bTaTOB MPOBE/EHUs OMbITa, WITIOCTPUPYIOIEro 3aKOH COXpaHeHUs
Macchbl, CO3/laHie Mo/iesield MOJieKyJ1 (I1apoCTepKHEBbIX ).

BakHel1e npe/CTaBUTe/ I HeOPraHNYeCKHX BellecTB

Bo3nyx — cmech rasos. CocraB Bo3gyxa. Kuciopos — 3/eMeHT U IIPOCTOe
BelljecTBO. HaxokaeHue Kuciopoja B Npupoje, (pusrnyeckre U XMMUUECKUe CBOMCTBa
(peakuuu ropenusi). Okcupabl. [lpumeHenwe Kuciaopoga. Crocobbl  TOMyUeHUs
KWCIOpo/a B abopaTopuy U MPOMBIIIZIEHHOCTH. KpyroBopoT KucCI0poza B TIPUPO/eE.
O30H — a/oTponHas MoAU(PUKaLMs KUCTIOPO/a.
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TerioBoil 3((deKT XMMUUeCKON peaklyd, TePMOXHMMHUYECKHe ypaBHEHUs, 3K30-
Y JHJOTepMHYecKhe peaklyyd. TOIIMBO: yrojib ¥ MeTaH. 3arpsi3HeHue BO3[yXa,
yCcueHue TTapHUKOBOT0 3(ddeKTa, pa3pylileHre 030HOBOTO CJIOs.

Bogopon — ssneMeHT ¥ mpocToe BellecTBO. HaxoxaeHue BOAOpoJAa B MPUPOJE,
¢usnUeckre U XUMUUeCKHe CBOWCTBA, MPUMeHeHUe, CrIoco0bl moyueHus. KucaoTsl u
COJIN.

MorisipHbIM 00BEM Ta30B. PacuéThl M0 XUMHUUECKUM YPaBHEHUSIM.

du3nueckre CBOMCTBA BOAbL. Boza kak pactBoputens. PactBopbl. HacklleHHbIe U
HeHaCbIL[eHHbIe pacTBOpbI. PacTBOPUMOCTS BellleCTB B Boze. MaccoBas [0J1s1 BeljecTBa
B pacTBope. XMMHUeCKWe CBOMCTBa BoAbl. OcHOBaHWA. Posib pacTBOpPOB B MpUpoOJie U
B JKM3HM yesioBeKa. KpyroBopor Bozpl B Tpupofe. 3arpsi3HeHHe IIPUPOJHBIX BO[.
OxpaHa ¥ OUKCTKa MPUPOJHBIX BOJ,.

Knaccugukaiuss HeopraHnueckux coefuHeHud. Oxkcupbl.  Kiaccudukanys
OKCH/JIOB: cosieoOpasytoliye (ocHOBHBIe, KUCJIOTHBIE, am(poTepHble) WU
HecosieoOpa3yroiye. HomeHk/iaTypa okcuioB. @usnyeckre U XMMHUeCKUe CBONCTBa
okcuoB. [TonyueHue oKCU/0B.

OcHoBanus. Knaccugukanusi OCHOBaHUM: L[EI0YM U HEpaCTBOPUMbIE OCHOBAHMSI.
HomeHnknatypa ocHOBaHuK. ®Pu3nuyeckue W XUMHUYECKHMEe CBOMCTBAa OCHOBaHWM.
[TonyueHne OCHOBaHUM.

Kucnotel. Knaccugukanuss kuciaor. Homenknatypa KacioT. Pusnueckue WU
XMMMWYEeCKHe CBOMCTBA KUC/IOT. Psaj aktuBHOCTH MeTa/uioB H.H. BekertoBa. [Tonyuenue
KUCJIOT.

Comu. HomeHnknatypa coner. ®Pu3nueckMe W XMMHUUYeCKHe CBOWCTBA COJIEW.
[Tonyuyenue coneu.

['eHeTHuecKasi CBA3b MEX/Y K/1aCCaMU HeEOPraHWYeCKUX COeUHEHUM.

Xumuueckuil s3KkchepumeHm:

KaueCTBeHHOe oOrpeJesieHre COJep)KaHus KHUC/IOpoJa B BO3AyXe, MOJyueHue,
coOupaHve, pacrio3HaBaHHWe W U3yueHWe CBOWCTB KUC/I0poJa, HabmrozeHue
B3aMMO/eMCTBUS BELeCTB C KUCIOPOJOM U YCJIOBUSI BOSHUKHOBEHUSI U MPeKpall|eHus
ropeHusi (morkapa), O3HakomsieHWe C oOpa3llaMM OKCH/IOB U OMMCaHWe WX CBOMCTB,
royiyueHre, coOHpaHHe, pacro3HaBaHWe W HM3yUeHWe CBOMCTB BOJoOpoza (TOpeHue),
B3aUMoOZiercTBHMe BogopoAa ¢ okcugom wmeau (II) (Bo3MOKHO HCIOJ/Ib30BaHHE
BH7IeOMaTepHa/ioB), HaO/roZieHre 00pa3i[oB  BeIeCTB KOJMYeCTBOM 1  MOJIb,
HcciefiloBaHue 0COOEHHOCTe pacTBOpPeHMs Bell[eCTB C pa3/InyHOM pacTBOPHUMOCTHIO,
TIPUrOTOBJIEHWE PAaCTBOPOB C OMpeeIéHHOM MacCOBOM j0Jie PaCTBOPEHHOIO BelleCTBa,
B3aUMO/IEUCTBUE BOJBI C MeTa//laMU (HaTpUeM U KajibLiieMm) (BO3MOXKHO UCTI0/Ib30BaHUE
BUJleOMaTepUaioB), UCC/Ie[oBaHHe 00pa3l0B HeOpraHWYeCKHWX BeIeCTB pa3/IdyHbIX
K/IacCOB, HaO/mo/leHe W3MeHeHUs OKpaCKd WH/AWKATOPOB B pacTBOpPaxX KHUC/IOT U
1iesiouer, u3lyueHude B3aumogeuncTBus okcuza wmeau (II) ¢ pactBopoMm cepHou
KUC/IOTBI, KMCJAOT C  MeTa/ulaMM,  peaklud  HeuTpaiu3alyu,  [oJiyyeHue
HEpPAaCTBOPHMMBIX OCHOBAHUMU,
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BbITECHEHWE  OJHOrO  MeTa/ula  JpyrMM M3 pacTBopa  COJIM,  pelleHue
JKCIepUMeHTabHbIX 33aJauy 1o TeMe «BakHeulllMe KJacChl HeOpraHWYecKuXx
CcoeIMHEeHUI».

Ilepuoguveckuii 3akoH u Ilepuoguyeckass cucreMa XUMHMUYECKHX 3J/IeMEHTOB
O.A. Menjgeneesa. CrtpoeHue aromMoB. XumuyeckKasa CBf3b. OKHUCIMTE/IBHO-
BOCCTAaHOBUTE/IbHbIE PeaKI|uU

[TepBble MOMBITKK KIacCU(MUKALMUA XUMHUUYECKUX 3/ieMeHTOB. [ToHATHe 0 rpyrmax
CXOJHBIX 37eMEeHTOB (ILe/I0YHble W IIjeJIOYHO3eMe/IbHble MeTaslIbl, TaJIOreHbl,
WHEepPTHBIe ra3bl). JJIeMeHThI, KOTOpbie 00pa3ytoT aM(poTepHbIe OKCHBI U TUAPOKCH/IBI.

[Teproguueckuii 3akoH. Ilepuoguueckasi cucTeMa XUMUUECKHX 3JIEMEHTOB
O.U. MengeneeBa. KopoTkomnepuoaHasi U JauHHOINepuoAHast ¢hopmbl [leproauueckoi
CUCTeMbl XUuMHUUecKux 3yemMeHTOB [I.11. MeHngeneesa. [leprogpl u rpyrrbl. @u3nuecKun
CMBICJI TIOPSAIKOBOI'0 HOMepa, HOMEPOB Tepro/a U IPYIIIibl 3/IeMeHTa.

Ctpoenue aromoB. CoctaB aToMHbIX szep. M3ortomel. OnekTpoHbl. CTpoeHue
39JIEKTPOHHBIX 000/I04eK aTOMOB TepBbIX 20 XMMHUUECKHUX 37eMeHTOB Ilepuoguueckoi
cucteMmbl [I.VI. MeHgeneeBa. XapakTepuCTHKa XWMHUUECKOrO 3JjieMeHTa II0 ero
nionoxeHuto B [lepuoguueckont cucreme .M. MeHeneeBa.

3aKOHOMEPHOCTM U3MEeHeHUsl pajuyca aTroMOB XHWMHYECKUX 3JIeMEeHTOB,
MeTa//TMYeCKUX U HeMeTa/VInueCKUX CBOMCTB I10 PYIIIaM U Mepruoiam.

3HaueHue [lepuoanyeckoro 3akoHa W Ilepuoanyeckor CHUCTEMbI XWUMHYECKHX
3J1eMEHTOB [i/1s1 Pa3BUTUSI HAyKU U NpakTUKU. [1.V1. MeHzeneeB — yuéHbIM U FPaXAaHUH.

Xvumuueckasi  cBA3b. KoBaseHTHass  (MOJisipHasi W HeMOJiIpHAasi)  CBSI3b.
DJIEKTPOOTPULIATE/IbHOCTh XUMUUYECKUX 371eMeHTOB. VIOHHas1 CBSI3b.

CrerneHb oOKUC/IeHUs. OKHUCIUTE/IbHOBOCCTAHOBUTE/IbHbIEe peakluu. [Iporieccer
OKUCJIEHUSI U BOCCTaHOB/IeHUsI. OKUC/IUTEN U BOCCTaHOBUTEJIH.

Xumuueckutl s3KkcnepumeHm:

r3ydyeHre o0O0pa3l[0B Bell[eCTB MeTa/VIOB YW HEMeTa/lJioB, B3aUMOJeNCTBUe
TMAPOKCUA I[MHKAa C pacTBOPaMH KHUC/JIOT U Ie/ioyel, TpOoBeJieHre OIbITOB,
WTFOCTPUPYIOLIUX TMPHUMEPbl OKUCIUTEeTbHO-BOCCTAaHOBUTE/IbHBIX peakljui (ropeHwue,
peakLMy pa3/ioyKeHusl, COeUHEHMUS]).

MesicnpeomemHble cgsizu

Peanu3aiiisi MeXXIIpeIMETHBIX CBsi3ed TIpM U3yueHUU XUMHUM B 8 Kjacce
OCYIIIeCTB/ISIETCS Uepe3 MCI0/Ib30BaHKe Kak OOIUX eCcTeCTBeHHOHAYUHBIX TTOHSITUM, TakK
W TIOHSTUM, SIBASIFOIIUXCS CUCTEMHBIMM [Jisi OT/e/IbHbIX TPeJMeTOB eCTeCTBeHHO-
Hay4HOTO I[MK/Ia.

OO0111e ecTeCTBEHHOHAyUHbIe TIOHSTUSI: HayuHbIA (hakKT, TUTIOTe3a, TeOpUs, 3aKOH,
aHa/M3, CHUHTe3, KaacCU(PUKaLUs, TepUOAUYHOCTb, Hab/oeHe, 3KCTepUMeHT,
Mo/leTMpOBaHue, U3MepeHue, MOJie/ib, siBJIeHUe.

dusrka: Marepusi, aTOM, 3JIeKTPOH, TIPOTOH, HEWTPOH, WOH, HYK/IWUJ, U30TOIIbI,
Pa/IM0aKTUBHOCTb, MOJIeKY/a, S/eKTPUUeCKWd 3apsi[i, BeIlecTBO, Telo, O00BbéEM,
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arperaTHoe COCTOSIHME BeLecTBa, ras, ¢pusnueckre BeJWUYUHbI, eJUHULIbI M3MepeHus,
KOCMOC, TJIaHeThbl, 3B€37b1, CoJHIe.

buonorus: porocunTes, AbixaHue, brocdepa.

[eorpadus: atmocdepa, rugpocdepa, MUHepasbl, TOPHbIE TIOPOABI, IOJIE3HBIE
VICKOTlaeMble, TOIUIMBO, BOJJHbIE PECYPCBhI.

9 K/TACC

BeliecTBO U XMMHUYeCKasi peakijys

[Tepuoguueckuii 3akoH. [lepuoguueckasi cucTeMa XUMUUECKHUX 3JIEMEHTOB
O.N. MengeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B W3MeHEHUH CBOMCTB
XUMHUYECKUX 3JIeMEHTOB TepBbIX TPEX IePHOJOB, Kasvs, KaablLisg WM UX COeqUHeHUU
B COOTBeTCTBUMH C I10JIOKEHHUEM 3J/IEMEHTOB B HepHOAquCKOﬁ CHCTeMe U CTpOEeHHEeM HX
aTOMOB.

CTtpoeHue BellleCcTBa: BUbl XUMHUUECKOMN CBSI3U. THIIbl KPUCTA/I/TUUECKHX PelIETOK,
3aBHCHMOCTh CBOWCTB BeIlleCTBAa OT THUIIA KPHUCTA/J/IMUECKOW pelIeTKd W BUJA
XUMHUUECKOM CBSI3H.

Knaccudukaiuss ¥ HOMEHK/IaTypa HeOpraHWYeCcKUX BelecTB. XHWMHUUeCKHUe
CBOMCTBA BeIlECTB, OTHOCSAIIUMXCA K Ppa3/MUYHbIM  KjlacCaM HeopraHW4YecKux
coeJlMHeHWH, reHeTUYeCKasi CBsI3b HeOpraHWueCKUX BelecTB.

Knaccudukaliugs  XUMHUUYECKMX — peaki[did 0 pa3MuHbiM  T[pU3HaKaM
(Mo ymMcny YW COCTaBY YuyaCTBYHOIIMX B peaki[dy BellecTB, IO TerioBoMy 3ddeKTy,
10 W3MEHEHHIO CTeleHel OKUC/IeHUs XUMHUEeCKHUX 3J/IeMeHTOB, MO 00paTHMOCTH,
M0 y4YaCTUIO0 KaTaju3aropa). JK30- U 3HJ0TepMUYEeCKUe peakldd, TePMOXUMUUeCKue
ypaBHEHUS.

[ToHsITHE O CKOPOCTH XUMHUECKOW peakiu. I[loHsate 06 oOpaTUMBIX W
HeoOpaTUMBbIX XUMHUECKHX peakiusx. [IoHsTHe O TOMOTreHHbIX W TeTepOreHHbIX
peakiusix. [loHatne o kataim3e. [loHsTHE O XMMWYECKOM pPaBHOBECHUU.
dakKTOphbl, BAUSIONIME Ha CKOPOCTb XMMUUECKOW peakKlMM U TI0JI0’KeHHe XUMHUUYeCKOoro
paBHOBeCHSI.

OKUC/IMTe/TbHO-BOCCTaHOBUTE/IbHBIE peaxiuu, 371eKTPOHHBIMN OanaHc
OKHCJIUTE/IbHO-BOCCTAHOBUTEIBHOM peakijuu. CocTaB/ieHUe YpaBHEHUM OKUC/IUTETbHO-
BOCCTAaHOBHUTE/IBHBIX PeaKI[Hii C MCII0/Ib30BaHUEM METO/[a JIEKTPOHHOT0 OasaHca.

Teopusi 371€KTPOUTUYECKON AUCCOLMALIMM. ONEKTPOIUTbI U He3/IeKTPOJIUTHI.
KaTuonbl, aHMOHBL. MexaHU3M [JUCCOIMALIUM BelleCTB C pa3IUUYHbIMU BUJIAMU
xuMHUecKol cBsizu. CrerneHb Auccoranyy. CUIbHBIE U C/labble 3/IEKTPOJTUTHI.

Peakiuu HWOHHOTO OOMeHa. YC/IOBHSI TIPOTE€KAHHWS peakIjiii MOHHOTO OOMeHa,
TIO/THbIe M COKpaIlléHHbIe HOHHbIe ypaBHeHUs peakiivii. CBOMCTBA KHUC/I0T, OCHOBaHUH U
cojieli B CBeTe Tpe/iCTaB/AeHUN 00 3/IeKTpOIUTUUeCKON Auccolaiu. KauecTBeHHbIe
peakiuu Ha MOHbI. [ToHsITHE 0 THIpO/IU3e COJel.

10
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Xumuueckutl s3KkcnepumeHm:

O3HaKOM/IeHMe C MOJIeJIIMA KPUCTa/UIMUeCKUX PelIéTOK HeopraHuuecKux
BellleCTB — MeTa/I/IOB U HemeTasuioB (rpaduTa U asMasa), CJI0KHBIX BellecTB (X/1opuza
HaTpusl), UCCIeJOBaHUe 3aBUCUMOCTHA CKOPOCTU XMMHYECKOM peakLiuy OT BO3/eUCTBUS
pa3nuuHbIX (aKTOpOB, MCC/Ie[OBaHWE 3/1eKTPONPOBOJHOCTU pacTBOPOB BeLIECTB,
npoLjecca AWCCOLMALIMMA KUCJIOT, 1eiodeid U cosield (BOSMOXKHO MCIO/Ib30BaHUe BUZEO
MaTepHrasoB), TIPOBe/ieHUe OIbITOB, WITFOCTPUPYIOIIUX TIPU3HAKHU TIPOTEKaHUs Peakivii
MoHHOro obMeHa (oOpa3oBaHHe Ocafika, BblZieieHHe ra3a, o0pa3oBaHue BO/IbI), OIBITOB,
WJUTFOCTPUPYIOIIUX TIPUMEPbl OKUC/IUTeTbHO-BOCCTAHOBUTEILHBIX peakiuii (ropeHue,
peakiiyd Ppa3/io)KeHUsl, COeJWHEeHHs), paclio3HaBaHWEe HeOpraHUueCKUX BeIecTB
C TMIOMOII[bI0 KaueCTBeHHBIX pPeakKlvii Ha MOHBI, pellleHre SKCTiepUMeHTalbHbIX 3a/au.

HeMeTai/ibl U MX COeJMHEHMS

OOmiass  XapakTepucTHKa rajgoreHoB. (OCOOEHHOCTM  CTPOEHHSI  aTOMOB,
XapakTepHble cTerieHU okucieHus. CTpoeHue U (¢U3UUeCKHe CBOMCTBA TMPOCThIX
BEILeCTB — rajloreHOB. XMMHYeCKre CBOMCTBA Ha MpuMepe XJjiopa (B3auMOJelCTBUe C
MeTa/ulaM{, HemeTa/l/laMH, Iesiodamu). XsopoBogopof. ConsiHasi — KMCJIOTa,
XUMUUecKre CBOMCTBA, MOyueHue, MpuMeHeHUe. [leficTBUe Xjiopa U XJIOPOBO/IOPOZia

Ha OpraHu3M uejioBeKa. BakHel1ie X/10py/bl U UX HaX0XKAeHWe B IPUPO/IE.
OOb11jast XapakTepucTHKa 371eMeHTOB VIA-rpytibl. OcoOeHHOCTH CTPOeHUsT
aTOMOB, XapaKTepHble  CTereHU okucnenus. CTpoeHUe U (QuMUeCKUe
CBOMCTBA TIPOCTHIX BEIIECTB — KHUCIOpPO/a U cepbl. AJUIOTPOIHBIE MOAU(UKALIAN
KUC/IOpOJa M cepbl. XMMHUUeCKUe CBOMCTBa cepbl. CepoBOJOpPOA, CTPOEHHE,
du3nueckue U XxuMuueckue cBoricTBa. OKCH/BI Cepbl Kak TpeACTaBUTENd KUCIOTHBIX
okcuioB. CepHasi KMCJ/IOTa, (hr3nUecKre M XUMHUUeCKHde CBocTBa (00iue Kak
TIpe/iCTaBUTe/ISI K/lacca KUCIOT U crelfudruyeckre). XuMAUeCKUe peakiivy, jiexaliye B
OCHOBe TIPOMBIIIIEHHOTO criocoba To/TyueHusi CepHON KUCIOThI. [IprMeHeHHe cepHOM
KUC/I0Thl. CoJ/Id CepHOM KHC/IOThI, KaueCTBeHHast peakiusi  Ha CyJbdar-
VIOH. HaxoxxneHue cepbl veé coe/lMHeHUI B TIPUpPO/Ie.
XuvMHuecKoe 3arpsi3HeHWe OKpYy)Karolljeld cpefibl COeUHEHUSIMUA Cephbl (KUC/IOTHBIE
JO’KIM, 3arpsisHeHre BO3Zyxa U BOAOEMOB), CIIOCOOBI ero TipeoTBpaltieHus. Ob1mas
XapaKTepUCTHKa 3/ieMeHTOB V A-rpymmbl. OCOOeHHOCTH CTPOEHHsI aTOMOB,
XapaKTepHbIe CTeNeHU OKUCIeHUs. A30T, pacripoCTpaHeHUe B TIPUPOJe, (PU3rnueckre u
XUMUyeckre cBouicTBa. KpyroBopoT a3ora B npupojie. AMMMaK, ero (pusnuyeckie u
XUMUUeCKre CBOMCTBA, MojyueHue U ripumeHeHue. Cojii aMMOHUS, UX (uU3nyeckre
1 XMMUUeCKHe CBOMCTBa, mpuMeHeHHe. KauecTBeHHasi peakKiivsi Ha MOHbI aMMOHUSI.
A30THasi KMCJ/IOTa, eé TosyueHue, (r3nueckie U XUMUUeCKre CBoMCTBa (00iue Kak
Tpe/iCTaBUTeIs Kjlacca KUCIOT U cieliudurueckre). Mcnosib3oBaHMe HUTPATOB U CoJiei
aMMOHUSI B  KauecTBe MHHepa/bHBIX y100peHnii.  XUMHWUeCKoe 3arpsi3HeHre
OKpYy’Karolllel cpe/ibl COeJMHeHUSIMU a30Ta (KUC/IOTHBIE JOXK/IW, 3arpsi3HeHHe BO3/1yXa,
MouBbI U BOJ0EéMOB). Docdop, annoTpornHeie Mogudukaiuu docdopa, dbrsnueckue u
xumuueckue cBorctBa. Okcun docdopa (V) u dochopHasi KUCIoTa, (U3MUecKre

11



denepanbHast pabouast mporpamMma | Xumust. 8—9 kaccel (6a30BbIN YPOBeHb)

U XUMUUeCKHWe CBOMCTBa, mnonyyeHue. Mcrnonb3oBaHue (ochaToB B KauecTse
MUHepa/IbHBIX YI00peHui.

O6miast xapakrepucTuka 37eMeHTOB IV A-rpymnmbl. OcoOeHHOCTH CTpOeHust
aTOMOB, XapaKTepHble CTelleHW OKUC/IeHUs. YTJIepoJ, a/UIOTPOIHble MOAWU(UKALIH,
pacripocTpaHeHude B TIpUpoje, (u3nueckue U XUMHUUeCKHe CBOWCTBa. AJcCopOrusi.
Kpyrosoport yrnepoza B npupogie. OKcuzbl yriepoja, ux (Qpusnueckrie U XUuMU4ecKue
CBOMCTBA, JEUCTBUE Ha )KUBbIE OPraHU3MbI, MOJyYeHre U pUMeHeHne. DKOI0ruyecKye
npobsieMbl, CBsi3aHHbIe C OKcUoM yraepoga (IV), runoTesa riobanbHOro MoTeryieHus
K/IMMaTa, MapHUKOBBIM >(QeKT. YTonbHasg KUCIOTa U €8 Coid, UX (usnueckie U
XUMUYECKHe CBOWMCTBa, IIOJlyyeHHWe W TpHMeHeHHe. KauecTBeHHasi peakiusi Ha
KapOoHat- MoHbl. Vcrnonb3oBaHue KapOoHATOB B OBITY, MeIULIMHE, IPOMBILLIIEHHOCTH U
CeIbCKOM XO035IMCTBe.

[TepBoHaua/sbHbIE TOHATUS 00 OpPraHUYECKUX BeL[eCTBaX KaK O COeAUHEHUSX
yriaepoja (MeTaH, 3TaH, STW/IEH, alleTWIeH, 3TaHOJI, TJIMLEPUH, YKCyCHasi KHUCJIOTa).
ITpupo/HbIe UCTOUHHKHU YI/IeBOAOPOZOB (YTro/b, IPUPOAHBIM ra3, HeThb), TPOAYKTHI UX
nepepabotku (6eH3uH), WX poJib B OBITY W TPOMBIILIEHHOCTU. [loHsATHE O
OroJIorMUecKy BaXKHBIX BeIlleCTBaX: )KUpax, Oeskax, yriaeBofax — U UX POU B XKU3HU
yesioBeKa. MarepuanbHOe eJMHCTBO OpraHU4YeckKrx U HeOpraHuueCKux CoeZiIMHeHUM.

Kpemnuii, ero ¢usrueckue U XMMUUeCKHe CBOMCTBA, MOSyUeHUe U MpPUMeHeHHe.
CoenuHeHust KpeMHuUs1 B ipupoge. Obiue nipeacrasienust 06 okcuge kpemuus (IV) u
KpeMHHeBOM KucyioTe. CUMMKAThl, UX WCIO/Ib30BaHHWE B OBITY, B MPOMBIILIEHHOCTH.
BaxHelilve cTpouTesnbHble MaTepuasbl: KepaMuKa, CTeK/Io, LieMeHT, 0eToH,
xene300eToH. [IpobGsiembl Ge30TMacHOrO MCII0/Ib30BaHUSI CTPOMTE/IbHBIX MaTepraioB
B [TOBCEJHEBHOM KU3HHU.

Xumuueckuil 5KkchepumeHm:

v3ydyeHue 00pa3ljoB HeOpPraHWYeCcKUX BeIeCTB, CBOWCTB COJISHOW KHCJIOTHI,
MpOBe/ieHre KaueCTBeHHBIX peaki[uil Ha XJIOPUZ-WOHBI U HaO/ro/leHre TIPU3HAKOB MX
MPOTEKaHMs, OMbIThI, OTpakarolue (pU3nUecKrue U XMMUYEeCKHe CBOMCTBA T'aJIOTeHOB U
WX CcoegvHeHUMH (BO3MOJKHO HCMOJ/Ib30BaHHWE BHeOMaTepuaaoB), O3HAKOMJIEHHE
c obpa3sijamMmy X/J0pUOB (Ta/JOreHUOB), O3HAKOMJIeHHe C oOpa3ljaMu cepbl U eé
coeIMHEeHUsIMU (BO3MO>XKHO HMCIIO/Ib30BaHUe BUieOMaTepuasioB), Hab/roeHre miporiecca
oOyrnMBaHUs caxapa Io/j JelicTBMeM KOHLeHTPHPOBAHHOM CePHOM KUCJIOThI, M3yueHre
XUMHUUYECKUX CBOWCTB pa30aB/ieHHOM CEepHOM KHCJ/IOThI, TPOBEJeHHe KaueCTBEeHHOM
peaklMy Ha Cyab(aT-uoH U Hab/oJeHue TpU3HAKa eé TMpOoTeKaHWs, O3HAaKOMJIeHHue
C (u3NUeCKMMM CBOMCTBaMU a3oTa, (ocdopa M uX coeuHEHUH (BO3MOXKHO
WCTI0/Tb30BaHue BUjleoMaTepranioB), obpa3ijaMu a30THBIX U (GocopHBIX yA0OpeHUi,
rosiyueHre, coOuMpaHue, pacrio3HaBaHWe W U3yueHHe CBOWCTB aMMMakKa, MpPOBeJeHue
KaueCTBEeHHbIX peaklMii Ha MOH aMMOHHS U (ochaT-MOH U U3ydeHHe TMPU3HAKOB MX
TPOTeKaHUsi, B3aWMO/|eiCTBHMEe KOHI|EHTPUPOBAHHOM a30THOM KUCJIOTBI C MeJIbiO
(BO3MOXXKHO UCIIO/b30BaHUe BUEOMAaTepuasioB), U3yueHre Mo/ie/ield KPUCTaTMueCKux
PeIléTOK anmasa, rpadura, (ysnepeHa, O3HAKOMJIEHHE C TIPOLECCOM  aZcopOLmu
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PacTBOPDEHHBIX BeLECTB AKTUBUPOBAHHBIM yIJIEM W YCTPOMCTBOM TIIPOTUBOrasa,
nosyueHue, cobupaHue, pacrio3HaBaHWe W HW3ydyeHHe CBOMCTB YIJIEKHCJOrO Ta3a,
TpoBeJieHNe KaueCTBEHHBIX peaki[uii Ha KapOOHAaT W CWIMKAaT-HUOHbI U U3yueHHe
MPU3HAKOB  UX  TPOTeKaHWs, O3HAaKOMJieHWe C  TPOAYKIHMeld  CUIMKAaTHOM
TIPOMBILLJIEHHOCTH, pellleHrWe SKCIepUMEeHTalbHbIX 3ajau Mo TeMe «Baxnelme
HeMeTasulbl U UX COeZJUHEHUS.

MeTtanibl 4 MX COeJUHEHUS
OO11ast XapakTepUCTUKa XUMHUUYECKUX 3/IEMEHTOB — METa/lJIOB Ha OCHOBAHHMM HX
nonoxkenusi B [leproguueckoli cucteMe xumuueckux jnemeHToB [.U. MeHgeneeBa u
cTpoeHus atoMoB. CTpoeHue MeTa/sIoB. MeTa/yinueckas CBSi3b U MeTa/InuecKas
KPUCTa/UIMUeCKasi PpelIéTKa. JOJIeKTPOXMMUUECKUW Ppsfi  HanpsDKeHWW  MeTaslyioB.
dusnueckre 1 XUMUUeCKHe CBOMCTBa MeTas/uioB. OOIiie criocoObl IoTyYeHUst
MeTasioB. [ToHSITHE 0 KOPPO3UHM MeTa/lJIOB, OCHOBHbIE CTIOCOOBI 3allUTHI UX OT
Koppo3ud. CriiaBel (CTamb, UyTyH, AIOPA/IFOMUHIMN, OpOH3a) ¥ X ITPUMeHeHHe B ObITY 1
NpoMbIlUIeHHOCTU. Lllenounble  MeTaruibl: TiosniokeHue B Ileproguyeckonicucreme
xuMuyueckux sneMeHToB .M. MeHjeneeBa, CTpoeHWe UX aTOMOB,
HaxOXJeHue B TIpUpOJe.
du3nueckre M XWMHWYECKHWe CBOWCTBa (Ha TpuMepe HaTpusi M Kamusi). OKCHIbI U
TUJPOKCUIBI HATPUs U Kavs. [IppuMeHeHue 111e/I0UHbIX MeTa/l/IOB U UX COeJJMHEHUH.

[ITeiouHO3€eMe/IbHBIE MeTa/l/Ibl MarHUM U KaJbLWii: 1ojiokeHue B [lepuogrueckon
cicteMe xXumuueckux aneMmeHtoB [I.MI. MeHpaeneeBa, CTpoeHUe UX aTOMOB,
HaxoXxJeHue B rpupoze. Pusnueckrue U XUMHUUYeCKHe CBOMCTBA MarHus U KaJibLiUsl.
BaxkHenime coeauHeHUs1 KaibLusl (OKCUZA, THUAPOKCUA, COmu). JKECTKOCTb BOABLI U
Croco0bl € yCTpaHeHwUs.

AnmroMuHUN: To/I0KeHHWe B Ilepuoinueckor cUCTeMe XUMWYECKUX 3/IeMEHTOB
O.. MeHpeneeBa, CTpOeHMe aroma, HaxOXJeHuWe B mpupoge. Ddusuyeckve u
XMMUUeCKre CBOMCTBA altOMUHUS. AM@OTepHble CBOMCTBA OKCHJA W THUJPOKCH/[A
aTFOMUHUS.

Kene3zo: monoxenve B Ilepuoauueckor CHUCTEME XUMHUUECKHUX 3JIEMEHTOB
O.. MeHpeneeBa, CTpOeHUe aroma, HaxoxaeHue B Tipupoge. dusnueckve U
XMMUUeCKre CBOMCTBA >kese3a. OKcuAbl, TUAPOKCUABI U conu xene3a (II) u kenesa
(IIT), ux cocraB, CBOMCTBA U MOTyUYeHHe.

Xumuueckutl s3KkcnepumeHm:

03HaKoM/IeHue ¢ obpa3iiaMu MeTaslJIoB U CI/IaBOB, UX (PU3NUECKUMU CBOWCTBAMU,
V3yuyeHue  pe3y/bTaTOB  KOPPO3UMM  MeTa/yioB  (BO3MOXKHO  MCII0JIb30BaHUe
BH/IeOMaTePHUaIOB), 0COOEHHOCTeH B3aMMO/IeHCTBYS OKCH/Ia KabIUs U HaTPHUS C BOAOU
(BO3MO’KHO HCII0/Ib30BaHHE BUieOMaTepHasoB), UCCIeJ0BaHe CBOMCTB KECTKOU BOJbI,
rpoliecca  TOpeHWs — JKeje3a B KUACAOpoZe  (BO3MOXKHO  HWCIIO/Ib30BaHHe
BU/leOMaTepUasioB), TIPU3HAKOB TIPOTeKaHUs1 KaueCTBEHHBIX peaKLMi Ha MOHbI (MarHus,
KaJbI[Usi, aiOMUHMS, I[WHKa, kenme3a (II) u xeneza (III), memu (II), HabmomeHve u
ornMcaHHe MPOLIeCCOB OKpalllMBaHWsl TJIAMEHM HWOHAMM HaTpHs, Kanusi U KaJbLUs
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(BO3MOXXKHO HCII0/Ib30BaHHe
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BHIeOMaTepUasioB), MCCejoBaHe aM(pOTePHBIX CBOWCTB THAPOKCH/A aTIOMUHUS U
TMIPOKCH/Ia [MHKA, PpellleHre >KCIIePUMEHTaIbHBIX 3a/au I0 TeMe «BakHewuie
MeTaJl/ibl ¥ UX COeJJUHEHUSI».

XHuMHUS U OKpYyXKarlilas cpeaa

Bemjectea M Marepuasbl B IIOBCeJHeBHOM JKM3HM uejloBeKa. be3oracHoe
WCTO/b30BaHKe BeleCTB U XUMUYeCKMX peakuuii B ObiTy. IlepBasi momoiib Ipu
XUMHUUECKHUX OKOr'aX U OTpaBJIeHUSX.

XyMHUecKoe 3arps3HeHre OKpy)Karolled cpefbl (TipefiesibHas JOMyCTAMast
KOHLleHTpalusi BellecTB (ganee — IIJK). Posp XMMHM B pelleHHMH 3KOJOTHYECKUX
nipobsiem.

XumuuecKutl 5kcnepumeHm:
u3yueHue 00pas3LoB MaTepuasoB (CTEK/IO, CIUIaBbl MeTal/oB, TMOJIMMepHbIe
MaTepuasbl).

MesicnpedomemHble cgsizu

Peanu3aiisi MeXmnpeAMeTHBIX CBsi3ed TIpU M3yuyeHWH XUMUU B 9 Kiacce
OCYILIeCTB/ISIETCST uepe3 HCII0/Ib30BaHHe KaK OOIIMX eCTeCTBeHHO-HAayUHBIX TOHSATHH,
TaK U TIOHATHH, ABJISIOLIUXCS CUCTEeMHBIMHU [Jisl OTJe/IbHbIX TIPeMEeTOB eCTeCTBEHHO-
HAyYHOTO LIUKJIA.

OO0111e ecTeCcTBeHHO-HayUHbIe TIOHSTHS: HAyYHbIN (DaKT, TUTIOTEe3a, 3aKOH, TeOPHS,
aHa/lu3, CHUHTe3, KiaccuduKalys, T[epuoJuYHOCTb, Hab/oeHrne, SKCIIepUMEHT,
Mo/leTMpOBaHue, W3MepeHue, MOJesib, siBjieHWe, TapHUKOBBIM 3(¢eKT, TeXHOIOTHs,
MaTepuabl.

®dusrka: Marepusi, aTOM, 3JIeKTPOH, TPOTOH, HEMTPOH, WOH, HYK/W[, WU30TOIIbI,
Pa/IM0AaKTUBHOCTb, MOJIEKYJIa, 3/IeKTPUUeCKUN 3apsifi, TIPOBOAHUKH, TTOTYTIPOBOJAHUKH,
V3/IeKTPUKHY, POTO3/IEMEHT, Bell[eCTBO, Tel0, 00bEM, arperaTHoe COCTOsTHUE BellleCcTBa,
ra3, pacTBOp, paCTBOPUMOCTb, KpHCTa/uIMuecKas peliéTka, CruiaBbl, Gu3nUecKue
Be/IMUMHBI, eJAVHULIbI W3MepeHHs, KOCMUUeCKOoe TPOCTPAHCTBO, IJIaHEeThl, 3BE&3[bI,
CouHie.

buonorust: dotocuHTe3, AbixaHuWe, Ouocdepa, >KOCHCTEMa, MHHEPA/bHbIE
yI0bpeHusi, MUKPO3JIeMeHThI, MaKPO3/IeMeHThI, ITMTaTe/IbHbIe BelljeCTBa.

['eorpadwus: atmocdepa, ruapocdepa, MUHepasibl, TOPHbIEe MOPOAbBI, ITOJE€3HbIe
HCKOTIaeMble, TOTUTUBO, BOJIHbIE PECYDPCHI.
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INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XNMHNN
HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUA

JINUHOCTHBIE PE3YJ/IBTATBI

JIMUHOCTHBIE pe3y/IbTaThl OCBOEHMSI TIPOrPaMMbl OCHOBHOT'O 00ITIero o6pa3oBaHus
JOCTUTAIOTCS B XOZie OOydeHUs] XMMUU B €[IUHCTBe YueOHOW M BOCIIMTATE/ILHOU
JesITeTIbHOCTH B COOTBETCTBHUHU C TPAZMLIMOHHBIMM POCCUHCKUMU COITMOKYJ/ILTYPHBIMHU U
NYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHM, TIDUHSATBHIMH B OOII[eCTBe TpaBUIaMU U
HOpMaMH TIOBEJIeHHSI U CIOCOOCTBYIOT TIPOI[eCCaM CaMOIO3HAHMS, CaMOPa3BUTHS M
coLanmn3aliy 00yJaroIuXcsl.

JIMUHOCTHBIE pe3y/IbTaThl OTpaXkaroT TOTOBHOCTh 00yuaromuxcs
PYKOBO/ICTBOBATLCSI CICTEMOM TTO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAI[Ui U pacIupeHre
OITBbITA /IeATEIbHOCTH Ha €€ OCHOBe, B TOM UHCJIe B YaCTH:

1) maTpMOTHYECKOT0 BOCITUTAHMS:

L[EHHOCTHOTO OTHOLIEHUs] K OTeYeCTBEHHOMY KYJbTYPHOMY, UCTOPUYECKOMY WU
HayuyHOMY Hac/Je[ul0, TIOHUMaHUsl 3HAueHUs XUMHUUEeCKOM HayKu B JKU3HU
COBpeMEHHOro 00I11ecTBa, CIOCOOHOCTH B/IaJeTh [JAOCTOBepHOUW uHMOpMaleld o
TepPe/IoBbIX IOCTHXKEHUSIX M OTKPBITMSIX MHMPOBOM M OTeUeCTBEHHOW XUMHH,
3aMHTePeCOBAHHOCTY B HayUHBIX 3HAHUSX 00 yCTPOMCTBe MUpa U 0011]eCTBa;

2) rpa)kIaHCKOr0 BOCITUTAHUSA:

rpe/iCTaB/AeHUs 0 COLIMA/IbHBIX HOPMaxX M MpaBUIaX MeXIUUHOCTHBIX OTHOLIEHUN
B KOJIJIEKTMBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOIIeCTBEHHO T10J/ie3HOM,
yueOHO- MCCe0oBaTeNbCKOW, TBOPYECKOW W JPYIMX BHUAAX  JleATelbHOCTH,
TOTOBHOCTHA K pa3HO0Opa3HOU COBMECTHOM /ieATeIbHOCTH TIPU BBITOJIHEHUU YUeOHBIX,
Mo3HaBaTe/NbHbIX 337lau, BbIMIOJIHEHUM XUMMWUECKUX SKCIIepUMEHTOB, CO3/lJaHUuU
yueOHbIX TIPOEKTOB, CTpeMJIeHHsI K B3aUMOIIOHUMAaHHI0 U B3aMMOTIOMOIIA B TIpOLiecce
3TON yueOHOU [esATembHOCTH, TOTOBHOCTU OIleHWBATh CBOE TIOBeJeHWe U TIOCTYITKU
CBOMX TOBApHILel C MO3ULIMU HPAaBCTBEHHBIX W TMPABOBBIX HOPM C YUYETOM OCO3HAHUS
MOCJIe/ICTBUM MOCTYMKOB;

3) LHeHHOCTU Hay4YHOTr' 0 MO3HAHMS:

MHpPOBO33peHUeCKUe TIpe/ICTaBleHusI O BellleCTBe W XUMHUYECKOW peakluH,
COOTBETCTBYIOIIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSI HayKW WM COCTABJISIFOLI[I€ OCHOBY
JUIsT TIOHUMaHUSI CYIIHOCTM HAyUHOW KapTHHBI MUpA, TIpeJiCTaBleHUss 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPO/bI, B3aMMOCBS35X UesloBeKa C TPHUPOHON CpejioH,
0 pO/IM XUMUH B TI03HAHWH 3THUX 3aKOHOMEPHOCTeM;

ro3HaBaTe/ibHble MOTUBBI, HaripaB/ieHHble Ha TIOJlydyeHUe HOBbIX 3HAHUW TI0
XUMUH, HeoOXomuMble [ OObICHeHMS HaO/MOJaeMbIX IIPOLIECCOB W SIBJIEHHH,
T03HaBaTe/IbHOM, MH(OPMAaI[MOHHOW U UMTaTe/bCKOUW KY/IbTYphl, B TOM UKCJIe HaBbIKOB
CaMOCTOSITe/IbHOU
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paboTel C yueOHBIMM  TeKCTaMH, CIIPABOYHOM  JIUTepaTypold, [JOCTYIHBIMU
TeXHUUYECKUMU CpeJiICTBaMU UH(OPMALIMOHHBIX TEXHOJIOTHH;

WHTepeC K OOyuyeHWI0O U TI03HAHUIO, JHOO03HATENBHOCTh, T'OTOBHOCTH W
CroCcOoOHOCTH K caMmo00pa30BaHuI0, TPOEKTHOW U UCC/Ie0BaTe/TbCKOU AeaTeTbHOCTH, K
0CO3HAaHHOMY BbIOOPY HarpaB/IeHHOCTH U YPOBHS 00yUeHus B la/TbHeNIIIeM;

4) dbopMupoBaHUA Ky/JIbTYPHbI 3/[0POBbA:

OCO3HAHUE TIeHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3/[0POBBIO,
YCTaHOBKHU Ha 3/I0POBBIM 00pa3 >KM3HU, OCO3HAHUE TTOC/IeICTBUM U HEITPUSITHE BPeJHBIX
npuBblueK  (ymoTpeb/ieHWs] ajKOToJisf, HApKOTHUKOB, KypeHHs), HeoO0X0AUMOCTH
cobro/ieHrst mpaBWI 0e30TaCHOCTH TIpH O0OpalljeHud C XUMHUYeCKUMH BelljeCcTBaMU
B OBITY W peayibHOM >KU3HU;

5) TPYAOBOr0 BOCIIUTAHUS:

WHTepeC K TMpPaKTUYeCKOMY H3y4yeHUIO TIpodeccuii M TpyJAa pas3IuuHOTO pOJa,
yBa)KeHHe K TPYJy U pe3yibTaTaM TPY/OBOW esSTe/JbHOCTA, B TOM UHMC/Ie HA OCHOBE
TIPUMEHEeHHsT TIPeIMETHBIX 3HaHWUM T10 XWMWH, OCO3HAHHBIM BBIOOD WHAMBHAYaTbHOMN
TPaeKTOPUM TIPOJO/DKeHUs: 00pa3oBaHUSI C YYETOM JIMUHOCTHBIX WHTEPECOB U
CTIOCOOHOCTM K XHMHHU, OOIIEeCTBEHHBIX HHTEPECOB M IIOTPeOHOCTeH, yCHelHOoMH
npohecCHOHabHOW /IeATeNTbHOCTH W Pa3BUTHSA HEOOXOAWMBIX YMEHHH, TOTOBHOCThb
aZlaliTUPOBAThCS B TPO(eCcCUOHATBLHOM Cpejie;

6) 3K0/10rMuecKoro BOCIIUTAHUSA:

9KOJIOTMUeCKHU 1iesiecooOpa3Hoe OTHOIIeHHWe K TPUPOJe KaK HMCTOYHUKY >KU3HU
Ha 3emJie, OCHOBe eé Cyll[eCTBOBaHUs, IOHUMaHKe [JeHHOCTH 3/J0POBOT0O U 6e301acHOro
oOpasa >KW3HM, OTBETCTBEHHOe OTHOIIeHWe K COOCTBeHHOMY (U3UUYECKOMYy U
MICUXUUEeCKOMY 3/l0pPOBbIO, OCO3HAaHWE LeHHOCTU COOJIIo/ieHrsl TpaBui Oe30racHOro
roBeJieHUst TIpy paboTe C BellleCTBaMH, a TaKXKe B CUTYaL[UsIX, YTPOKAIOIIUX 3/[0POBbIO
Y )KWU3HM JTIOJIeH;

CMIOCOOHOCTM TPUMEHSATh 3HaHUs, TOJy4aeMble TIPU U3y4YeHUH XUMUH,
[/1s1 peleHus1 3a/jay, CBSI3aHHbIX C OKPY’Karollleld MPUPOJHOU CpeJioi, AJis MOBBILLIEHUS
YPOBHSI 3KOJIOTMUeCKOW KY/IbTYPbl, 0CO3HAHUs I7106a1bHOT0 XapaKTepa 3K0JI0THYeCKUX
npobsieM U MyTell WX pelleHHs TOCPeACTBOM MeTO/0OB XUMHUH, 3KOJIOTHYECKOTO
MBILLIEHYs], YMeHUs] PYKOBO/ICTBOBATbCSl UM B 0O3HaBaTe/IbHOW, KOMMYHUKAaTUBHOW U
COL[MA/IbHOM TIPaKTHKe.

METAIIPEAMETHBIE PE3YJIBTATHI

B cocTraBe MeTarnpeJIMeTHbIX  pe3y/bTaTOB  BBIAENSIOT  3HAUUMbIE
J71s1 hOpMHPOBaHUSI MUPOBO33peHHs 0011leHayuHble TIOHATUS (3aKOH, TeOpUsi, IPUHILIUII,
runoresa, akTt, CUCTeMa, TpPoLeCC, SKCIepUMEHT U [Ipyroe.), KOTOpble MCIO0JIb3yHTCS
B eCTeCTBEHHO-HAayUHbIX yueOHBIX MpefiMeTax U MO3BOJISIOT Ha OCHOBe 3HAHWM U3 3THUX
rnpeAMeTOB (OpPMHUPOBaThL TIpe/iCTaB/ieHWe O LIeJIOCTHOM HAayyHOM KapTUHE MHPa,
W YyHUBepcalbHble YyueOHble [elicTBUs (TI03HaBaTe/ibHble, KOMMYHHWKaTUBHbIE,
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PEryJ/IsSITUBHbIE), KOTOpbIe obecrieurBaroOT dbopmupoBaHue TOTOBHOCTH
K CaMOCTOSITe/IbHOMY TJIAaHUPOBAHUIO U OCYII[eCTB/IEHUIO YUeOHOM /1esTe/TbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE yueOHbIe JeHCTBHA
Bba3oBbie 1loruueckKue JefCTBUS:

YMEHHUS WCI0JIb30BaTh NPUEMBI JIOTUUECKOTO MBILLJIEHUS TPU OCBOEHWUM 3HAHWUU:
pPacKpbIBaThb CMBICJ XWMHWYECKHUX TOHATUM (BBIAE/NATh MX XapaKTepHble MNPU3HAKW,
yCTaHaB/JMBaTh B3aWMOCBSI3b C JDYTMMH TIOHSATUSIMHU), MCIIO/b30BaTh TOHSITHUS
A7isi 0OBsICHEHUsS] OT/eNbHbIX (PAKTOB U sIB/IeHWM, BHIOMpaTh OCHOBAHUS M KPUTEPUU
J71s1 Kaccu(UKalii XMMHAYeCKUX BellleCTB M XMMWUECKHX peaklydi, yCTaHaB/IMBaThb
TIPUUMHHO-C/Ie/ICTBEHHBIE CBSI3M MEXJy OObeKTaMU H3y4UeHUs], CTPOUThb JIOTWUUeCKHe
paccyxzaeHusi (MHAYKTUBHbIe, [eJyKTUBHble, [0 aHa/JOrWH), [efaTb BBIBOABI U
3aK/IIOUeHUS;

yMeHWe TpUMEHATb B TMpoLlecce TO3HAHUS TOHATUS (TIpeAMETHble U
MeTarpeMeTHbIe), CUMBOJIMYECKHe (3HAKOBbIE) MOJENU, WCIO0Jb3yeMble B XUMUH,
1peoOpa3oBbIBaTh IIMPOKO TPUMeHsieMble B XUMHM MO/eJ/ibHble TpeJCcTaB/leHusi —
XUMUYEeCKUd 3HaK (CUMBOJI 3/7eMeHTa), XuMuueckas Gopmysa U ypaBHEHUe
XUMHUUECKOHN peakiiy — MPY PellieHrH yueOHO-TI03HaBaTe/IbHbIX 3a7lau, C YUETOM 3THX
MO/Ie/IbHbIX TIPe/ICTaB/IeHWH BBISB/ISATh M XapaKTePU30BaTb CYLECTBEHHbIE TPU3HAKU
M3y4aeMbIX OOBEKTOB — XMMHYECKHWX BeIeCTB M XUMUUECKHWX DeakI[ui, BBISBATH
o0Iie  3aKOHOMEPHOCTH, TPUUYMHHO-C/IeZICTBEHHbIE CBSI3M U TIPOTHBOPEUHS B
M3yuaeMbIX TIpoLieccax U sIBJIEHUSIX.

Ba3oBble nco1ejoBaTe/IbCKHe JeiCTBHUSA:

yMeHHe WCII0/Ib30BaTh IIOCTaB/eHHbIE BOIMPOChI B KauyecTBe WHCTPYMEHTA
TO3HAHUs, a TaKXKe B KauecTBe OCHOBBI Zijii (DOPMHUPOBAHUsSI TMITOTE3bI TI0 TIPOBEPKE
TIPaBUIbHOCTH BbICKA3bIBAEMBIX CYXK/€HUM;

npuobpeTeHre OMbITa 10 IJIAHUPOBAHUIO, OpraHM3alldd U  TPOBEJEHUIO
yUeHUUeCKUX  JKCMIepUMEeHTOB, yMeHMe HaOMOAaTh 3a  XOAOM  TIpoliecca,
CaMOCTOSITEJILHO TIPOTHO3MPOBaTh €ro pe3ysbTaT, (opMyiupoBaTh 0000IIeHUS |
BBIBOZIbI TI0 pe3yJ/ibTaTaM IPOBEAEHHOTO OITbITa, MCC/IeOBAHUS, COCTaB/IATh OTUET O
TIpo7iesiaHHOM paboTe.

Pa6oTa ¢ nundgopmanmeii:

yMeHWe BbIOMpaTh, aHAJWM3UPOBAaTb M  HWHTEPIIPETUPOBATH  HH(OPMAIUIO
Pa3IMUHBIX BUAOB W (OPM IMpeACTaB/eHHs, I0/y4aeMyi) W3 Ppa3HbIX HCTOUYHHUKOB
(Hay4HO- TIOMy/IsIpHAast IUTepaTypa XMMHUECKOTO COZiepKaHus, CIIpaBOYHbIe MOCOOus,
pecypcbl VHTepHeTa), KPUTUUECKH OILIeHWBATh MPOTUBOPEUMBYIO U HEJOCTOBEPHYIO
vH(OopMaluio;

yMeHWe TIPUMEHSATh pa3/iiuHble MeTOAbl M 3alpoCchl TIPU TIOUCKe W OTOOpe
WHGOPMAI[UH U COOTBETCTBYIOIIUX JJaHHBIX, HEOOXOJUMBIX /IS BBITIOJTHEHHUS YUeOHBIX
W TI03HaBaTe/bHBIX 3ajlau OIpeAeNeHHOr0 THIA, NPUOOpeTeHHe OoImbiTa B 00/1aCTH
WCII0/Ib30BaHUsI  MH(POPMAI[MOHHO-KOMMYHUKATUBHLIX ~ TeXHOJIOTMM,  OB/aJeHHe
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KYJbTYPDOU  aKTUBHOIO  MCIIO/b30BaHUSI  pPA3/IMUHBIX  MOUCKOBBIX  CUCTEM,
CaMOCTOSITeJTbHO BBIOMPATh OMTHUMa/bHYIO (OpMy TpefcTaBjieHUs WHGOPMAILUK U
W/UTIOCTPUPOBATh pelllaeMble 3aJjaud HeCJ0)KHbIMM CXeMaMU, JuarpaMMamu, ApPYyTrUMU
dbopMamu TpadvKu ¥ UX KOMOWHALUSIMH;

yMeHre  WCII0/Ib30BaTh U aHa/JM3UpoBaTh B Tpolecce  y4yeOHOW U
WCC/IeIOBaTe/IbCKOM  /leTe/IbHOCTM HH(OPMAl[MI0 O B/AUSHUW TPOMbILLIEHHOCTH,
CeIbCKOT0 X035IMCTBA Y TPAHCIIOPTA Ha COCTOSTHHE OKPY>Katollle TIPUPOAHOM CpeJbl.

KoMMyHHKAaTHBHbIe YHUBEpPCA/IbHbIe yueOHbIe AeiiCTBHA:

yMeHHe 3aJjaBaTh BOMPOCHI (B XoZe Auanora U (Wav) AUCKYCCUM) MO CYLeCTBY
o0cy>kaaemMoi TemMbl, (OPMY/TMPOBATh CBOU TPE/JIOKEeHUSI OTHOCUTETLHO BBITIOJTHEHUS
Tipe/lJIo’KeHHOM 3a/iauy;

nproOpeTeHHe OIbITa IMPe3eHTAI[UM Pe3y/IbTaTOB BBLITIOJTHEHUS XHUMHUECKOTO
JKcTieprMeHTa (71abopaTopHOTO OMbiTa, Jab0paTOpHOM pPabOTHI TI0 HCCIeJOBaHUIO
CBOWCTB Bell[eCTB, yueOHOTO MPOeKTa);

3aMHTEPeCOBaHHOCTb B COBMECTHOM CO CBepCTHMKaMHU TI03HaBaTeJbHOU U
HCCIeJOBATe/TbCKOM JIesITeIbHOCTH TIPM PellleHHH BO3HMKAOIIMX Mpob/ieM Ha OCHOBe
yuéTta OOII[MX MHTEPECOB W COT/IACOBaHUs MO3ULUM (00CYXAeHHs], 0OMeH MHEeHUsIMY,
«MO3TOBbIe IITYPMbI», KOOPAWHALIMS COBMECTHBIX [IeHCTBUH, OIpe/ie/ieHe KpUTepreB
TI0 OLleHKe KaueCTBa BBITIOJTHEHHOM pabO0Thl U APYTHeE);

Pery/isiTUBHbIE YHUBepCa/IbHbIEe Y4eOHbIe eHCTBHS:

yMeHHEe CaMOCTOSITe/IbHO OMpeAensaTh 1ed  JesSTeJbHOCTH, TUIaHUpPOBATh,
OCYIIIeCTB/ISITh, KOHTPOJIMPOBATb W TIpM HEOOXOJUMOCTU KOPPEKTHPOBaTh CBOIO
JesiTeNIbHOCTb, BbIOMpaTh HauOosiee 3h(eKTHBHbIE CMOCOOBLI pellieHuss y4eOHbIX U
MO3HaBaTe/NbHBIX  3aJauy, CAMOCTOSITEIbHO COCTaB/SATh WM  KOPPEKTUPOBATh
TIpe//I0KEeHHBIN arOPUTM JeMCTBUM TIPH BBITIOJTHEHWM 3aZIlaHUM C YUETOM TI0/TyUeHHsT
HOBBIX 3HAaHWM 00 W3yuaeMbIXx OOBEKTaX — BeIeCTBaX W PeakIusaX, OLeHWBATb
COOTBETCTBHE TIOJYUEHHOTO pe3y/bTaTa 3asB/I€EHHOW 1le/IM, YMEeHHWe HCII0/Ib30BaTh U
aHa/IM3UPOBaTh KOHTEKCTHI, TIpe/ijlaraeMble B YCIOBUM 3aJJaHUM.

INPEAMETHBIE PE3YJIBTATHI

B cocraBe mipeMeTHBIX pe3y/bTaTOB 10 OCBOEHUIO 00si3aTe/IbHOTO CO/lepKaHMUs,
yCTaHOBJIEHHOTO JlaHHOM he/iepabHON paboueii MporpaMMoi, BbIZIE/ISIFOT: OCBOEHHbIe
o0yuarolMMHUCS HaydHble 3HAHUS, YMEHHs M CIOCOObl AeWCTBUM, crelyduueckrie
IJisT TIpeiMeTHOM 06macTh «XUMHUsI», BUJbI AeSTebHOCTA TI0 TIOJyUeHHI0 HOBOTO
3HaHUS, ero UHTepIIpeTal[iy, Mpeobpa30BaHUI0 U TIPUMEHEHHI0 B Pa3/IMUHBIX yueOHBIX
Y HOBBIX CHUTYalUsIX.

K koHiy obyueHusi B 8 Kjacce mpeameTHble pe3yJ/bTaThl Ha 0a30BOM YypOBHe
JOJDKHBI OTpaXkKaTb C(hOPMHUPOBAHHOCTh Y 00YUaIOIUXCsl YMEHUI:
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pPacKpelBaTb CMBICJI OCHOBHBIX XMMHYECKUX TIOHSATHM: aTOM, MOJIeKYJIa,
XUMUYECKHH 3/IEMEHT, TIPOCTOE BeLeCTBO, CJIOXKHOEe BEIeCTBO, CMeCh (OJHOpPOAHAs U
HEOJHOPO/JiHasl), BaJeHTHOCTb, OTHOCHTe/IbHAsl aTOMHas U MOJIeKyJsipHas Macca,
KOJIMYeCTBO BellecTBa, MOJIb, MOJISIPHAsl Macca, MaccoBas 0/ XMMAYeCKOro 3/1IeMeHTa
B COeAVHEHWM, MOJISIDHbIM  00BEM, OKCHMJ, KHC/IOTa, OCHOBaHUe, COJib,
5JIeKTPOOTPHULIATeIbHOCTh, CTeNleHb OKUC/IeHUs, XMMUYecKas peakLus, Ki1acCu(prKarys
peakLyi: peakliMi COeVHEeHUs], Peakly pas3/IOyKeHUs, peakliuy 3aMeleHus], peakLuu
oOMeHa, 9K30- U H/JOTePMUUECKHe PeaKLUd, TerIoBou 3¢eKT peakiuu, siipo aToma,
5/IeKTPOHHBIN C/I0M aToMa, aToMHasi opbuTanb, pajidyCc aTOMa, XUMHUUYecKasl CBsi3b,
IIOJISIpHAsi U HeNoJIsipHasi KOBaj/leHTHasl CBs3b, UOHHAs CBfA3b, WMOH, KAaTHWOH, aHWOH,
pacTBOp, MaccoBas [j0J1s1 BelljeCcTBa (TIpOLIeHTHast KOHLIeHTpaLysl) B paCTBOPE;

W/UTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUM Y IPUMEHSTD 3TH
TIOHATHS TIPU OTNMCAaHWH BelLeCTB U UX MpeBpall|eHul;

VICTI0JIb30BaTh XUMMUUECKYI0 CHUMBOJIMKY JJI COCTaB/eHHs (POpPMy/ BeIecTB U
ypaBHEHUN XUMUYECKUX peaKI|ui;

orpe/ie/isiTh Ba/IeHTHOCTb aTOMOB 3/IeMEHTOB B OMHApPHBIX COeAUHEHUsIX, CTereHb
OKHUC/IeHUs 3/1eMeHTOB B OMHAapHBIX COeJAWHEHMsX, TPUHA/JIeKHOCTb BelLeCTB
K OrnpefeléHHOMY KJ/acCy COeJMHeHuN Io ¢opMysaM, BHJ XUMHUECKOH CBS3U
(KOoBanieHTHasi U HOHHAs1) B HEOPraHWYeCKUX COeIMHeHUSIX;

pacKpbIBaTh CMBICJT [Tepuogrueckoro 3aKOHa O.. MeHnjeeeBa:
JleMOHCTPUPOBAaTh ITOHMMaHue IepUOJUYeCKOM 3aBUCUMOCTH CBOMCTB XUMHYECKHX
3JIEMEHTOB OT UX MO0JIOKeHUs B Ilepuoueckom crcTteMme, 3aKOHOB COXPaHEHUs] MacChl
BeLL[eCTB, ITOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKY/ISIPHOTO YUYeHUs, 3aKOHa ABOrazipo;

OMUChIBaTh M XapakTepu3oBaTb TabiuuHyio ¢opmy [lepropnueckoll CHUCTEMBI
XUMUYECKHX 3JIeMEHTOB: pa3/uyaTh TOHSTUSl «TJlaBHas ToArpymnna (A-rpymnma)» u
«riobounass moarpymnma (b-rpymma)», Masible U OosibIlivie TI€PUOABI, COOTHOCHTh
o0o03HaueHuss, KOTOpble UMetoTcsl B Tabsmuile «Ilepuoguueckasi cucteMa XUMHYeCKUX
snemeHTOB [1.VI. MeHpeneeBa» C UMCIOBBIMA XapaKTEPUCTUKaMH CTPOEHHsS aTOMOB
XUMUYECKUX 3/IeMEHTOB (cocTaB W 3apsii si7pa, oOlljee UWCIO 5/IeKTPOHOB U
pacrpefiesieH|e UX I10 3JIeKTPOHHBIM CJIOSIM);

K/IaCCU(PULIMPOBAaTh  XWMHUUYECKHE  3/IeMEeHThbl, HeOpraHWUueckue  BellecTBa,
XMMUYEeCKHe peaklU (M0 YMCIy U COCTaBy Y4YaCTBYHOIIMX B peakLMy BellecTB,
T10 TervIoBoMy 3 QeKTy);

XapaKTepr30BaTh (OMUCKHIBATh) 0011[e XUMUUeCKre CBOWCTBA BellleCTB Pa3/IMUHbIX
KJIaCCOB, IIOATBepXKJas  ONMUCaHue IIpUMepaMy  MOJIeKYJ/ISIDHBIX  YpaBHEHUH
COOTBeTCTBYIOLINX XUMUYECKUX peaKLui;

IIPOTHO3MPOBAaThb CBOMCTBA BeLeCTB B 3aBUCUMOCTU OT MUX KauyeCTBEHHOI'O
COCTaBa, BO3MOXHOCTH TIPDOTEKaHUSI XMMHUUYECKUX TMpeBpaljeHud B PaslU4HbIX
YCJIOBUSIX;

BBIUMC/IATh OTHOCUTE/IBHYIO MOJIEKY/ISIDHYIO U MOJISIDHYHO MacChbl BellecCTB,
MacCOBYIO ZIOJIF0 XMMHUYeCKOro 3/1eMeHTa Mo (hopMmyrie coefiHEHUsl, MaCCOBYIO [0JIFO
Bell[eCTBa B paCTBOPe, NMPOBOJUTH PACUETHI M0 YPABHEHUIO XUMHUUYECKOM peakLvy;
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MPUMEHSITb OCHOBHBIE OIepalvy MBIC/IUTEIbHOU JeAITeJIbHOCTA — aHalIu3 U
CUHTe3, CpaBHeHHWe, 0000IIeHre, CHCTeMaTH3alyioo, KiacCU(UKALMIO, BbISBIEHUE
TIPUYMHHO- C/Ie[ICTBEHHBIX CBSI3€M — [/Is1 U3y4YeHUs] CBOMCTB BeLEeCTB U XUMUUYECKHUX
peakIvii, eCcTeCTBeHHO-HayuHble MeTOJbl T03HaHUA — Hab/roZieHre, HW3MepeHHue,
MO/Jie/TMPOBaHue, SKCIepUMEHT (peaibHbI U MbIC/IEHHBIN );

C/iefioBaTh TpaBW/aM TI0Jb30BaHUSI XUMHUYECKOW TIOCYJol ¥ J1abopaTOpHBIM
obopy/ioBaHMeEM, a TakKKe TMpaBWIaM oOpalleHuss C BellecTBaAMU B COOTBETCTBUU
C MHCTPYKIUSIMU T10 BBITIOJITHEHUIO Tab0PaTOPHBIX XUMUUYECKUX OTBITOB I10 TTOTYUYeHHUI0
M cobupaHui0 ra3o00pasHbIX BellleCcTB (BOAOPOAA U KHC/IOPOJa), TPUTOTOBJIEHUIO
pPacTBOPOB C OIpe/ie/IEHHOM MaCCOBOU [0JieM PaCTBOPEHHOTO BellleCTBa, MJIaHUPOBATh
Y MPOBOJUTH XUMHUYECKHE 3KCIIePUMEHTHI M0 pacrio3HaBaHUIO PacTBOPOB Lesioued U
KUCJIOT C TIOMOIIbI0 UHAUKATOPOB (JIaKMYC, (heHO/I(DTa/IeH, METUI0PaHX U Jpyrue).

K koH1ly oOyueHuss B 9 KJacce TpeJMeTHble pe3y/bTaThl Ha 0a30BOM YpOBHE
JO/DKHBI OTPa’kKaTh CHOPMHUPOBAHHOCTh Y 00YUarOIIUXCSl YMeHUH:

PacKpbIBaThb CMBIC/I OCHOBHBIX XWUMHUYECKUX T[MOHATHUM: XWUMHWYECKUU 3JIeEMEHT,
aToOM, MOJIeKysa, WOH, KaTWOH, aHWOH, MPOCTOe BeIeCcTBO, CJI0KHOe BelecTBo,
BaJICHTHOCTb, 3JIEKTPOOTPHMLIATe/IbHOCTb, CTelleHb OKUC/IeHUsl, XMMUUYeCKas peakLusd,
XUMUYecKasi CBsi3b, TeryioBoi 3(ddeKT peaklyu, MOJib, MOJIIPHbI 00BEM, pacTBOP,
9JIeKTPOJIUTHI, HE3JIeKTPOJIUTHI, 3JIEKTPOIMTAYeCKas AUCCOLMALMS, pPeakLid MOHHOIO
oOMeHa, KaTaau3aTop, XMMHUUYeckoe paBHOBecre, oOpaTUMble ¥ HeobpaTUMbie peaklvy,
OKHMCJIUTe/IbHO-BOCCTaHOBUTEJIbHbBIE peaxkLiuy, OKHCJIUTeJIb, BOCCTaHOBUTE/Ib,
OKHMCJ/IeHMe U BOCCTAHOBJIEHWe, a/uIOTPONusi, amM(pOTepHOCTb, XWMHUUeCKas CBS3b
(KOBasieHTHasi, WOHHAas, MeTa/uInuecKasi), KpUCTa//IMyeckass peruéTka, KOpPpO3Us
MeTasuiOB, CIIaBbl, CKOPOCTb XWUMHWYECKOM peaklyd, T[peJebHO JOMyCTUMast
KoHIeHTpanus [I/1K BelrjecTsa;

WITFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUNA U PUMEHSATHITU
TIOHATHS NIPYU OTMCAHUY BeLLeCTB U UX MpPeBpPallleHnH;

WCIIO/Ib30BaTh XUMHUYECKYI0 CUMBOJIUKY [/ COCTaB/AeHUs1 (DOPMyJ BeIeCTB M
yPaBHEHUU XUMUYECKUX peaKIluy;

omnpezensaTb BaJe€HTHOCTb M CTeleHb OKUC/IeHUS XUMHUUeCKHUX 3JIeMeHTOB
B COeJMHeHUsIX Pa3/IMYHOr0 COCTaBa, MPUHA/JIeKHOCTb BeILeCcTB K ONpe/e/IéHHOMY
KJIacCy COeZIMHEHWM Mo (opMysaMm, BHUJ XWMHUUECKOW CBA3M (KOBaJIeHTHas, MOHHas,
MeTa//TMyecKasi) B HEOPraHUYeCKWX COeJIUHEHUWsX, 3apsf HOHAa I0 XUMWUYECKOU
dbopmysie, xapakTtep cpefibl B BOAHBIX PacTBOpax HEOPraHWYeCKWX COeJUHEeHUM, TUM
KPHCTa/UTMUeCKOW PelIETKHM KOHKPETHOTO BeleCTBa;

packpbiBaTb  cmbici1  Ilepuopguueckoro  3akoHa .M. MeHgeneesa u
JIeMOHCTPUPOBATh €ro MOHKMMaHue: OMUChIBAaTh M XapaKTepru30BaTh TaOMUuHYy0 (hopmy
[Teprognueckor CUCTEMbl XUMWUYECKUX 3JIEMEHTOB: pas3/vuyaTh TMOHSTHS «TJIaBHAs
noAarpynmna (A-rpymma)» U «rmobouHas mnoarpymnma (b-rpynma)», Manbie u Oomblie
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TIepUoZibl, COOTHOCHUTL 0003HaueHWs, KOTOPble MMEIOTCSA B TIepPUOAUUYECKOM Tabuile,
C UMCJIOBBIMH XapaKTePUCTUKAMU CTPOEHUS] aTOMOB XMMHUUYECKUX 37IEMEHTOB (COCTaB U
3apsf sapa, obiljee YMC/IO 371EKTPOHOB U pacripefie/ieHre UX 10 3/IeKTPOHHBIM CJIOSIM),
OOBSICHATH O00IIMe 3aKOHOMEPDHOCTHM B W3MeHEHWM CBOWCTB J/JIEMEHTOB W HX
COeIMHEHWH B MpejiesiaX MaJibIX MePUO/IOB U IJIaBHBIX TTOATPYIII C YYETOM CTPOEHUS UX
aTOMOB;

K/laccuUIMpOBaTh  XMMUYECKHe  37ieMeHTbl, HeopraHhyeckrde  BellecTBa,

XUMHUeCKUe peakiuu (M0 YMCIy M COCTaBy YYaCTBYIOIMX B PeakiUU BeIecTB,
110 TerI0BoMY 3 (deKTy, M0 U3MEeHEeHUIO CTerleHel OKUC/IeHUs XUMHUUYeCKUX
9JIEMEHTOB); XapaKTepu30BaTh (OMHCHIBaTh) 00IHe W cCrieldrueckrue XUMHAUYECKHe
CBOMCTBA MPOCTHIX U C/0XKHBIX BeLeCTB, MOATBepPKJasi ONMucaHie NpUMepaMu
MOJIEKY/ISIDHBIX U

VMOHHBIX YPaBHEHUM COOTBETCTBYIOILIUX XUMUUECKUX PeaKi[uii;

COCTaBJ/ISITb YPaBHEHUSI 3JIEKTPOJIUTUUYECKOU AUCCOLMALMKA KUC/OT, Ie/ouyer U
COJIeH, TIOJIHbIE W COKpAITlEHHbIe YpaBHEHUs peakI[iii MOHHOro oOMeHa, ypaBHEHWs
peakiyi, MOATBEP)KJA0IINUX CYIleCTBOBaHME FreHEeTUUYEeCKOU CBSI3U MeXK/y BellleCTBaMU
pa3/IMYHbIX K/1aCCOB;

PacKpbIBaTh CYIIHOCTb OKUC/IUTETbHO-BOCCTAHOBUTEJIBHBIX PeaKI1i MOCPeiCTBOM
COCTaBJIeHUs 37IEKTPOHHOTO DOajiaHca 3TUX peaklui;

MPOTrHO3MPOBaTh CBOMCTBA BEIIECTB B 3aBUCMMOCTM OT WX CTpPOEHWS,
BO3MO>XHOCTH MPOTEKaHUsI XUMUUECKHX MpeBpalljeHr B pa3/IMUHbIX yC/IOBUSIX;

BBIUMC/ISAITb OTHOCUTE/IbHYIO MOJIEKY/ISIDHYKO W MOJIIDHYIO MacChl BeILeCTB,
MaCCOBYIO JIO/IF0 XMMHUUECKOr0 37ieMeHTa Mo (opMysie COelMHEeHUs, MaCCOBYIO JIOJTHO
Bell[eCTBa B paCTBOPe, NMPOBOIUTh PACUETHI M0 YPABHEHUIO XUMHUUYECKOM peaklvy;

cobmo/laTh TIpaBWIa TIOb30BaHUSI XMMHYECKOW TIOCy[od U JiabopaTOpPHBIM
obopyJoBaHHeM, a Takke TMpaBwia oOpaijeHWss C BellleCTBaMH B COOTBETCTBUU
C MHCTPYKIUSIMU T10 BBITIOJTHEHUIO TaO0PaTOPHBIX XUMUUECKUX OTIBITOB I10 TTOTYUYeHHIO
1 cobupaHuio ra3000pa3HbIX BelljeCcTB (aMMUaKa U yTJIeKHUC/IOro Trasa);

MPOBOAUTL peakiuy, TMOATBEpPKJAOIIe KaueCTBEHHbIM COCTaB Pa3/MYHbIX
BeII|eCTB: PACIIO3HABaThb OINBITHBIM TIYTEM XJIOpHUJ-, OpOMHI-, WOJWA-, KapOoHaT-,
docdar-, cunukar-, cyabdaT-, THUIPOKCHUJ-UOHBbI, KAaTUOHbI aMMOHUS U HOHBI
M3yUYeHHbIX MeTasyIOB, MPUCYTCTBYIOlL[Me B BOJAHBIX pacTBOpaX HeOpPraHUuYeCcKux
BeLL[eCTB;

MPUMEHSITb OCHOBHBIE OIepalid MBICJUTE/bHOM JesiTelbHOCTU — aHaau3 W
CWHTe3, CpaBHeHUWe, 0000IleHWe, CHUCTeMaTH3al[l0, BbIsB/IEHHWE  TIPUUMHHO-
CTIeICTBEHHbIX CBsS3ed — [Jis1 U3YUeHUs CBOMCTB BeLeCTB U XWUMHYECKUX peakiuH,
eCTeCTBeHHO- HayuHble MeTO/ibl TI03HaHUsI — HaO/IIoieHne, U3MepeHue, MO/ieTMpOBaHue,
9KCIepUMeHT (peasibHbIM U MbIC/IEHHBIN).
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8 K/TIACC
HaunmeHoBaHue
No KouectBO OCHOBHBIE BU/IbI 1eSITETBHOCTH
pasziesioB U TeM Copep>kaHue 0byueHuUs
/11 yacosB 00yUaroImxcst

yuebHOro rpemeTa

Pa3pen 1. IlepBoHaua/ibHbIe XUMHYECKHE TIOHATHS

1.1 | Xumusa — BaxkHas
00/1aCThb
€CTeCTBO3HaHUA U
TpaKTUYeCKOn
NesITe TbHOCTH

yeioBeKd

5

IIpegmet xumuu. Posib X¥Muur B KU3HU
yesioBeKa. XUMUSI B CUCTEMe HaykK.

Tena u BewjectBa. ®usnueckre CBOMCTBA
BellleCTB. ArperaTHoe COCTOSTHUE
BelllecTB. [ToHsITHe 0 MeTOZax MO3HAHUS
B XUMUM. UKMCThIe Bell[ecTBa U CMeCH.
Crioco0bl pa3zieieHHsi CMeCeH.
Xumuueckuil 3KchepumeHm:
Llemoncmpayuu:

3HaKOMCTBO C XMMUYECKOM MOCY0H,

C paBuaM# paboThel B 1aboparopuu U
ripuemMamu obpairieHusi ¢ 1abopaTopHBIM
o0opy/loBaHKEM.

dusnyeckrie CBOMCTBa 00pa3iioB
HeOpraHu4eCcKHX BelleCTB — MeTa/lJIOB

Y HEMEeTaJIJIOB.

Crioco0ObI pa3ziesieHus: cmecei
(¢punbTpOBaHUe, BbIapUBaHKE,
JTVCTUJIISILIUSL, XpoMaTorpadusi).

PacKphIBaTb CMBIC/T U3yYaeMbIX TTOHSTUM.
PacKkpheiBaTh PO/ib XUMUU B TIPUPO/Ie U
YKU3HU YeJIOBeKa, eé CBSI3b C IPYyTUMU
HayKaMH.

Pa3ivuaTh UMCThIe BelljeCTBa U CMeCH;
O/ITHOpPO/IHbIE Y HEO/ITHOPO/HbIE CMECH.
Pa3nuuaTh dhr3uueckue U XUuMUUeckKue
SIBJIEHUSI.

CrnemoBaTh a/IrOPUTMaM UCITO/Tb30BaHMUS
3KCIepUMeHTaIbHbIX METO/I0B —
HabJ/Tr0/IeHUsT U SKCIIePUMEeHTa.
Habmro1ath ¥ ONMUchbiBaTh 0OBEKTEI

TIpU NPOBeJIeHUY JeMOHCTpaLyi U
nabopaTOPHBIX OMBITOB 10 U3YUEHUIO
(bur3nUeCcKrx CBOMCTB BellecTB, CrI0cO60B
pa3ziesieHHsi CMeCel BeIleCTB.
[TpoBOIUTH XUMUYECKUI SKCITIEPUMEHT
TIpY pa3zie/ieHnu cMeceu (Ha TipuMepe
OUMCTKH MOBAPEHHOM COJIM) B X0OZe
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JlabopamopHbie onbimbl:

V3yueHue 1 orvcanye GU3NUECKUX
CBOMCTB 00pa3iioB

HEOpPTraHUYeCKHX BelleCTB.

W3yueHnue criocob0B pas/esieHusi cMecei
(Cc mOMOLLIbIO MarHuTa).

IMpakmuueckue pabombi:

Ne 1. TTIpaBuna paboTsl B maboparopuu 1
TIpUEMBI 0OpailtieHHs ¢ 1abopaTOpHBIM
o0opyloBaHHEM.

Ne 2. Pa3zienenuve cMmecer (Ha mpumepe
OUKCTKH MTOBAPEHHOU COJTN)

TIpaKTHUeCKoi paboThb Ne 2.

CnepmoBarb NpaBusiaM I0JIb30BaHUSA
XUMHYECKOM MoCyAoi 1 1abopaTopHbIM
obopy/loBaHKeM, a TaK)Ke TIpaBUiaM

O6p(:1H.[€HI/IH C XUMHNUYECKHMMMU BeleCTBaMH1

B COOTBETCTBHH C MHCTPYKLIMEH
TIPY BBITTOJTHEHUM TTPAKTUUECKOU
paboThbi Ne 1.

BricTpanBaTh pa3BépHyThIe TMCbMEHHbIE

Yl YCTHbIE OTBETHI C OMIOPOU

Ha uHdopMaluio U3 yueOHUKa U
CIIpaBOYHBIX MaTeprasoB, FPAMOTHO
VICII0/Ib30BaTh U3YUYEHHBIU MOHATUWHBIN
amnrmnapar Kypca XuMHu

1.2.

BeiiectBa u
XAMHYeCKHe
peakiuu

15

ATOMBI U MOJIEKYJIbI. XUMHUYECKHEe
371eMeHTbl. CHMBOJIbI XUMHAYECKUX
571eMeHTOB. [IpocThie 1 c0XKHbIe
BelecTBa. ATOMHO-MOJIEKYJ/ISIPHOE
yueHue.

Xumuueckas popmyna. BaneHTHOCTb
aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BelLleCTB.
OTHOCHTe/IbHAsg aTOMHasl Macca.
OTHOCUTe/IbHAsA MOJIEKY/ISIPHAs Macca.
MaccoBasi [j0J11 XMMUYeCKOro 3j1eMeHTa
B COeIMHEHUH.

OmnpefiensiTe IPU3HAKU XUMHAYECKUX
peakLyy, yC/I0BUS UX NPOTEKaHMUS.
OOBSICHATH CYLTHOCTh (PU3NUECKUX U
XUMHUUECKUX SIBJIEHUW C TOYKU
3peHus1 aTOMHO-MOJIEKYJIIPHOTO
yueHusl.

KnaccuduumpoBaTe XuMuyeckue
peakyu (TI0 YMCIy ¥ COCTaBy
pearvpymoIiux U 00pa3yroImxcs
BellleCTB).

CocraBsatb opMyJibl OHAPHBIX
BeLL[eCTB I10 BaJIeHTHOCTH Y ONpeJeNsTh
BaJIEHTHOCTH M0 ()OPMYJIaM BeL[eCTB.
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Komnunuectso BeriectBa. MoJib. MosisipHas
Macca. B3auMocCBs3b KO/IMUeCTBa, MacChbl
Y YMC/ia CTPYKTYPHBIX eJJMHUL] BellleCTBa.
Pacuétel 1o hopmyiaMm XUMHUUECKUX
CcOoeUHEeHUH.

du3MyecKre U XUMHUUYECKHe SIBJIEHUS.
XrMHUYecKas peakLys U eé TIPU3HaKHU.
3aKOH COXpaHeHUsI MaCChl BellleCTB.
XuMHUYecKre ypaBHeHUs.
Knaccudukaiys XMuMUUeCKrUx peakLivum
(coenviHeHUSs1, pa3/iOXKeHUs1, 3aMell|eHus],
obMeHa).

XumuuecKuii 3KcnepumeHm:
Llemoncmpayuu:

dusnyeckrie CBONCTBa 00pa3iioB
HeOpraHu4eCcKHX BellleCTB — METalVIOB U
HeMeTaJ/lJIOB.

OO0pas3iibl BelecTB KOMUeCTBOM 1 MOJIb.
dusnueckre  sBAeHUs  (TIaBleHUE
BOCKa, TasiHUe Jib/la, paCTUPaHKe caxapa
B CTYIIKe, KATIeHUe Y KOHJIeHCaLus
BO/bI).

XuMuyeckue siBjieHus (ropeHue CBeuw,
TPOKa/IMBaHNe MeHOM TIPOBOJIOKH,
B3aMMO/|eMCTBUE COMbI U/ MeJla

C COSTHOW KWCJIOTOM).

Habsro/ieHue npri3HaKOB MPOTeKaHMs

PaccTraBisiTe KO3((ULIMEeHTEI

B yPaBHEHHUSIX XUMHUUYECKUX peaki[uii.
Habmro1aTh ¥ ONMUChIBaTh 0OBEKTEI

TIPU TIPOBe/IeHUH IeMOHCTpAL[Ui U
nabopaTOPHBIX OITLITOB.

[TpoBOAUTE BLIUMC/IEHUS 110 (JOpMYyJiaM
XUMUUECKUX COeJUHEHUN U ypaBHEeHUSIM
XUMUUECKUX peakLii.

[TpyMeHsATb eCTeCTBEHHO- Hay4HbIe
MeTO/IbI TTI03HaHUS (B TOM UUC/Ie
HabmoieHre, MO/ieTMpOBaHue,
9KCTIepUMEHT ¥ OCHOBHbIE Orlepaljuu
MBIC/TUTE/ILHOM [1esiTeTbHOCTH
(cpaBHeHMe, K1acCcU(pUKALVA)
BricTpauBaTh pa3BépHyThIe TMCbMEHHbIe
Y YCTHbIE OTBETHI C OITOPO

Ha uHdopMaIHio U3 yueOHUKa U
CMpaBOYHBIX MaTepPUaioB, FPAMOTHO
VICII0/Ib30BaTh U3YUYEHHBIU MOHATUMHBIN
anmapaT Kypca XuMuu
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XMMMWYEeCKUX peakiui (pa3io’keHue
caxapa, B3aUMO/|e[iCTBHEe CePHOU
KUCJIOTBI C XJIOPUJIOM Oapus,
ToJiyyeHue U pasJioxkeHue TUpoKCcHUia
meu (II) npu HarpeBaHuy,
B3aMO/IeliICTBHE

ene3a ¢ pactBopom cosu meau (II).
OMnbITHI, WTIOCTPUPYIOLLIME 3aKOH
COXpaHeHUs1 MaccChl.

JlabopamopHble onbimbl:

Co3panve Mozesield MOJIeKyJ1
(LIapoCTepsKHEeBBIX).

Ornucanue ¢hyU3MUeCKUX CBOMCTB
00pa31ioB HeOpraHUYeCKUX BeIeCTB —
MeTasyIOB ¥ HeMeTaJlJIOB.

Habsrojenue ¢usnyeckux (TiaBjieHue
BOCKa, TasiHUE JIbJja) U XUMUYECKUX
(ropeHue cBeuu, MpOKa/JvBaHHe MeIHOU
TIPOBOJIOKM) SIBJIEHUU.

HabntozeHre v omnricaHye MPU3HAKOB
MPOTEKaHUsI XUMUUYECKUX peakiui
pa3HbIX TUIIOB.

Bbruucnenus:

OTHOCUTETbHOU MOJIEKY/ISIPHOM MacChl
BeLL[eCTB, MOJIIPHOM MacChl, MacChl
BelL[eCTB, MaCChl U KOJINYECTBa BeL|eCTBa;
MaCCOBOM /1071 XMMHAUYECKOI'O 3/1IeMeHTa
110 (hopMyJie CoeIMHEHUS;
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10 YPABHEHHAM XMMHWYECKHUX peaKqu/'I:
KOJ/IM4eCTBd, MdCChl BellleCTBad

M0 M3BeCTHOMY KOJ/IM4eCTBY, MdcCcCe
peareHToB Wi MPOAYKTOB pedKIINN

Nroro no pasgeny 20
Pa3jen 2. BaxxHeliue npe/iCTaBUTe/ M HeOPraHMYeCKNX BellecTB
2.1 | Bo3pyx. Kucopog. 6 Bo3nyx — cmecs ra3os. CocTas Bo3gyxa. | Mcrionb30BaTh XUMHUUECKYIO CHMBOJTUKY
[TonsiTre Kucnopog — anemeHT 1 npocToe [I7Is1 COCTaBJieHUs (POpPMYJI BellleCTB,
06 Bell[ecTBO. HaxoxaeHue Kucaoposa MOJIEKY/ISIPHBIX YPaBHEHUN XUMHUUeCKUX
OKCHZax B MpUpOJe, pu3nuecKre U XuMHUUeCcKue peaklyi C yuacTheM KUC/I0poJa.
cBoOMCTBa (peakiuu ropeHusi). OKCUpbI. XapakTepu3oBarh (OMUCHIBATh)
[TpumeHenue kucaopoa. Criocobbl COCTaB BO3/yXa, (M3UUecKue U
TI0/TyUeHHs1 KUCI0po/ja B labopaTopuu U | XUMUUeCKHe CBOMCTBA KUC/IOPO/a,
rpombIiiieHHOCTU. KpyroBopor CTI0COOBI ero MoyyeHus,
KUc/opoga B mpupoge. O30H — TpMMeHeHUe U 3HaueHue B TIpUpo/ie U

aJJIOTPOITHAsi MOAU(DUKALIUS KUCIOPO/a. | KU3HU UYesioBeKa.
TerioBoM 3¢ PekT xuMHrueckou peakuyy, | CpaBHUBATh peakLuy FTOPEeHUs U

TePMOXUMHUECKHE YPaBHEHUSI, IK30- Me/IJIeHHOTO OKWC/IeHUSI.
Y 3HJO0TepMHUUecKre peakiuu. TormBo: | OOBACHATH CYIIHOCTb
yroJib ¥ MeTaH. 3arpsi3HeHue BO3/yXa, 9KOJIOTUUeCKUX Mpo0sieM, CBs3aHHBIX
yCHUJIeHHe NTapHUKOBOTO 3((eKTa, C 3arpsi3HeHHEeM BO3yXa.

paspylilieHre 030HOBOTO CJIOSl. CnepoBath npaBuiaM O6e3omacHoi
Xumuueckuil IKcnepumeHm: paboThI B TabopaTopuu Mpu
HemoHcmpayuu: WCTIO/Tb30BAHMUY XUMHUUECKOU MOCY bl U
KauecTBeHHOe orpe/iesieHre Cofiep>KaHusi | 000py/j0BaHus, a TaKKe MpaBUiam
KHCIOPOZa B BO3ZyXe oOpaiiieHus ¢ TOPIOYNMH BellleCTBaMH.

[Tonyuenue, cobupanue, pacrio3HaBanue | [I1aHUpoOBaTh U OCYITIECTB/ISATH Ha
MPaKTHUKe XMMUUeCKUe SKCIePUMEHThI,
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Y MU3y4YeHHe CBOUCTB KHUCJI0POZa.
HabsroieHre B3aiMO/IeHCTBYS BEIT[eCTB
C KMCJIOPOZIOM U YC/IOBUS
BO3HUKHOBEHUS U MpeKpallleHus
ropeHus (moxkapa).

JlabopamopHbiii onbim:

O3HakoMm/IeHHe ¢ 00pa3rjaMu OKCHZIOB U
OMNMCaHWe UX CBOWCTB.

IMpakmuueckas paboma:

Ne 3. [TonyueHue u cobrpaHue
KUCJIOPO/ia, U3yueHue ero CBOMCTB.
Bbiuucnenus:

MOJIEKYJIIPHOM MacChl KUC/IOPO/ia U
030Ha Ha OCHOBAHWU aTOMHOU

Macchbl XUMUUECKOTO 3/1IeMeHTa;
KOJIMUeCTBa, MacChl BellleCcTBa

T10 YpaBHEHHUSIM XUMHUUYECKUX PeakIivii

TIPOBO/IUTH HAO/IIOJeHYs], ie/laTb BIBO/bI
T0 pe3yJibTaTaM 5KCIeprMeHTa

TIpY NIPOBe/IeHNH J1abopaTOPHbIX OMbITOB
Y TIPAKTUUYECKOM paboThI.

BbIUKCaSTE KOJIMYECTBO BeLecTBa,
00BEM rasza 1o gopmMynam.

YuacTBOBaTh B COBMECTHOI1 paboTe

B Ipymrie.

BricTpauBaTh pa3BépHyThIe TMCEMEHHbIe
V1 YCTHBIE OTBETHI C OTIOPOU

Ha nHdopMaluio U3 yueOHUKa U
CIpaBOYHBIX MaTepUaioB, FPAMOTHO
VICII0/1b30BaTh U3YUYEHHBIU MOHATUWHBIN
anrapar Kypca XUMHH

2.2

Bopopog. IToustue
0 KHCJIOTaxX U COJIAX

Bopopon — sneMeHT 1 mpocToe
BelllecTBO. HaxoskeHue Bogoposa

B IIpUpoJie, Gpu3nUecKre U XUuMUYecKue
CBOMCTBA, MPUMeHEeHHe, CIT0COObI
T1o1y4yeHus. Kuciorsl ¥ Cou.
MosisipHbIi 00BEM ra30B. PacuéTsI

110 XMMUYECKUM yPaBHEHHUSM.
XumuuecKuii 3KcnepumeHm:
LemoHcmpayuu:

[MonyueHue, cobrpaHue 1

PacKpbIBaTh CMBIC/T U3yUaeMbIX TTOHSATHH
Y TIDUMEHSITh 3TU MOHSATUS NP OMUCAHUU
CBOMCTB BeI[eCTB U UX MpeBpallleHUl.
XapakTepu3oBaTh (OMUCHIBATh)
(r3nUeckue U XMMUUeCcKre CBOMCTBa
BOZIOPO/a, CIIOCOOBI €T0 TIoTyUeHus,
TIpUMeHeHue.

Cobuparts 1pubop /J1s TTOTyYeHUst
BOZIOPO/a.

M crnosib30BaTh XUMUUECKYH0 CUMBOJIMKY
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pacrio3HaBaHve BOZOpO/a.
B3aumopeiicTBue Bofopoa ¢ OKCUJ0M
meau (II).

JlabopamopHbili onbim:
B3aumopencTBre KUCI0T C MeTa/lJlaMu.
IMpakmuueckas paboma:

Ne 4. TTonyuenue u cobripaHuie BoZopo/ia,
V3yueHUe ero CBOWCTB.

Bbruucnenus:

00bEMa, KOJTMUeCTBa BelljecTBa rasa

TI0 €r0 U3BECTHOMY KOJINUeCTBY
BellleCTBa WK 00bEMY;

00BEMOB ra30B M0 ypaBHEHHUIO peaki[uu
Ha OCHOBe 3aKOHa 0ObEMHBIX OTHOIIIEHU
rason

JJIs1 cOCTaB/ieHus1 GOPMYJT BelleCTB,
MOJIEKY/ISIPHBIX YPaBHEHUH XUMUUECKHAX
peakiyi C yuacTueM BOAOPO/a.
BbIUMCISTE MOJISIPHYIO MacCy BelleCTB;
KOJINUeCTBO Bell[eCTBa, 00bEM rasa,
Maccy BelleCTBa;

[TpoBOAUTDL PacuUéThI TI0 YPAaBHEHUSIM
XUMHUUECKUX peaKldii: KOJTMuecTBa,
00bEMa, MacChI BelllecTBa M0 U3BeCTHOMY
KOIMuecTBy, 00EMy, Macce peareHTOB
WA TIPOJIYKTOB peakivu.

CnenoBath npaBuiaM Oe30racHOMN
paboThI B labopaTopuu Mpu
WCTI0/Tb30BaHNUN XUMUYECKOU TTOCY/IbI

1 000pyZioBaHusl, a TAK>Ke TIpaBUIaM
obparlieHusi C TOPIOYMMHU BelljeCcTBaMu

B OBITY.

[TnaHMpoBaTh ¥ OCYIIECTB/ISATh Ha
TIPAKTHKE XUMHUUYECKHe SKCTIepUMEHTHI,
MIPOBOAUTDL HaO/MIOIeHus, ie/laTh BbIBO/bI
TI0 pe3yJ/ibTaTaM dKCTiepUMeHTa.
Y4acTBOBaTh B COBMECTHOU paboTe

B TpyIIITe

2.3

Bopa. PactBopbl.
IlousTue
00 OCHOBaHUSX

du3ryeckre CBOMCTBa Bo/ibl. Bosia Kak
pacTBOpUTE/b. XMMUUECKHEe CBOUCTBA
BO/IbI.

OcHoBaHuUs.

PacKpbIBaTh CMBIC/ M3yUaeMbIX TTOHSATHH
Y TIPUMEHSITh 9T MOHSATUS TP OMTUCAaHUH
CBOMCTB BelleCTB U WX MpeBpallieHui.
XapakTepu3oBaTh (huU3nUecKue 1
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PactBops1. Posib pacTBOPOB B npyUpojie U
B JKU3HU yesioBeka. KpyroBopot Boibl
B [pYpoze. 3arpsi3HeHne TIPUPOJHBIX
BOJ. OXpaHa M OUMCTKa MPUPOJHBIX BOJ,.
HacsblijeHHbIe ¥ HeHAChIL[eHHbIe
pacTBOphI. PacTBOPUMOCTH BellleCTB

B BoZle. MaccoBas 107151 BellleCTBa

B pacTBope.

Xumuueckuii 3KcnepumeHm:

Llemoncmpayuu:

PacTtBopeHue BelljeCTB C pa3IMYHOU
PacTBOPUMOCTBHO.

B3anmogelicTBre BOJbI C MeTa/ulaMu
(HaTpUeM U KasbLeM).
WccnenoBaHuve pacTBOPOB KUC/OT U
11e/10uel C MOMOLbI0 UHAUKATOPOB.
JlabopamopHble onbimbl
ViccnenoBanme ocobeHHOCTEH
pPacTBOpPEeHHs BelLeCTB C pa3/InyHOU
PacTBOPUMOCTBHO.

[TpuroroBrieHve pacTBOPOB

C ornpeieIEHHOU MaCCOBOM Zl0J/iek
PacTBOPEHHOTO BellleCTBa.
IMpakmuueckasn paboma

Ne 5. [IpurorossieHre pacTBOPOB

C onpe/ieJIEHHOW MacCOBOU J10Jier
PacTBOPEHHOIO BelljeCTBa.

XUMHUUeCKHe CBOMCTBA BO/IbI, €€ POJib KaK
PaCTBOPUTEJISI B TIPUPO/IHBIX TPOIieccax.
CocCTaB/isATh ypaBHEHUSI XUMAUYECKUX
peakiuM C y4aCTUeM BOJbI.

OOBSICHATD CYII[HOCTb 9KOJIOTUUECKUX
1po0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
TIPUPO/IHBIX BOJI, CITIOCOOBI OUMCTKH BOJIbI
OT TIpUMeceid, MephblI 110 OXpaHe BO/JI

OT 3arpsi3HeHusI.

[TnaHMpoBaTh U OCYIIECTB/ISATh

Ha MPaKTUKe XUMHUUeCcKHue
9KCTIePUMEHTHI, TIPOBOAUTDL HaO/II0IeHNS,
Jle/1aTh BBIBO/IBI 110 pe3y/bTaTaM
9KCTIepUMEeHTa TIPY TTPOBeIeHUH
7abopaTOPHBIX OIMBITOB U ITPAKTHUECKOH
paboThL.

CnepmoBatb MpaBuiaM 0e30TacHOM
paboThI B labopaTopuu IpH
WCTI0/Tb30BaHUN XUMUYECKOU MOCY/IbI U
000py/10BaHUSI.

ITpoBOAUTD BLIUMC/IEHHS C TIPUMEHEeHUeM
TIOHSITUSI «MaccoBasi [10Jisl BelecTBa

B PacTBOpe».

BricTpanBaTh pa3BEPHYThIE TTHCHMEHHbBIE
1 YCTHBIE OTBETHI C OTIOPOM

Ha UH(OpMaIHio U3 yueOHUKa U
CTIPaBOYHBIX MaTe€PHAJIOB, FPAMOTHO
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Bbiuucnenus:
C UCII0/Ib30BaHUEM TIOHATUS «MaccoBas
[IOJIs BellleCTBa B paCTBOPE»

VICII0J/1b30BaTh U3YUYEHHBIU TOHATUWHBIN
anrapar Kypca XUMHH

24

OCHOBHBIE K/1aCChI
HeOpraHu4yeCcKux
coeUHEeHU

11

Knaccudukaliys HeopraHuueCcKux
coepuHeHud. Okcuabl. Knaccudukarms
OKCHJIOB: cojieobpa3ytoiirie (OCHOBHBIE,
KUC/IOTHBbIe, aM(oTepHbIe) 1
HecosieoOpa3yromire. HoMeHk/maTypa
OKCHUI0B. Pr3nUecKre U XUMHUUYeCcKHe
CBOMCTBa OKCHJO0B. [TonyueHre OKCHIOB.

OcHoBanusi. Knaccudukaiiysi o0CHOBaHMiA:

11E/I0UM ¥ HepaCTBOPHUMbIe OCHOBaHMSI.
HomMmeHKnaTypa ocHOBaHuM. @u3nUecKre
Y XMMHYeCKHe CBOMCTBA OCHOBAHUM.
[TonyyeHrie OCHOBaHUH.

Kucnotsl. Knaccudukaiiys KUCor.
Howmenkatypa kucior. ®usnyeckuve

Y XMMHYeCKHe CBOMCTBA KUCJIOT. Psaf
aKTUBHOCTH MeTasiyioB H.H.

beketoga. [TosiyyeHue KUCIIOT.

Conmu. HomeHknatypa conei.
du3nuecKre U XMMUUeCKre CBOUCTBa
cosied. [TonyueHue cone.
['eHeTHueckas CBSI3b MeXAY Kj1acCaMu
HeOpraHu4eCcKrux COeJMHeHUN.
Xumuueckuil 3KcnepumeHm:
Llemoncmpayuu:

KnaccuduiypoBats u3ydaeMblie
Bell[eCTBa 10 COCTaBYy U CBOWCTBAM.
CocTaBnsTh OPMYJ/IbI OKCU/IOB, KUCJIOT,
OCHOBAHUM, COJIer U Ha3bIBaTh UX

10 MeXJyHapOJHOM HOMEHKJIaType.
[TporHo3vpoBaTh CBOMCTBA BeIleCTB

Ha OCHOBe O0IIUX XUMHUYECKHUX CBONCTB
M3yUueHHbBIX K/IaCCOB/TPYIII BelleCTB,

K KOTOPbIM OHU OTHOCSITCSI.

CocTaBsiTh MOJIEKYJ/ISIDHbIE YDaBHEHUs
peakLyi, UUTFOCTPUPYIOLIUX
XUMHYECKHe CBOHCTBA U CIIOCOOBI
TIO/TyYeHUs1 BeleCTB U3yUeHHbIX
KJ1aCCOB/TPYIII, a TaKXKe
TO/TBEPIK/IaI0IINX TeHeTUUeCKYHo
B3aMMOCBSI3b MEX/Ty HUMH.
[Tpou3BOAUTH BHIUMC/IEHUS

10 YpaBHEHHUSIM XUMHUUYECKUX peaKIUi.
[TnaHUpoOBaTh U OCYIIECTB/ISATh

Ha MpaKkTuKe XUMUUeCcKre
9KCTIePUMEHTBI, TIPOBOIUTL HAOJTIO/IeHUS,
JleniaTh BBIBO/IBI 110 pe3y/ibTaTaM
9KCIIepUMeHTa TIPU MPOBeIeHUU
nabopaTOPHBIX OMBITOB U TTPAKTUUECKUX
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OO0pa3iibl HeOPraHUUeCKUX BeleCTB
pa3/IMUHbIX K1aCCOB.

OnbIThI, WTIOCTPUPYIOLIME XUMHAYECKHEe
CBOMCTBA KJIaCCOB HEOPraHWYeCKUX
BeILeCTB.

JlabopamopHble onbimbil

OnpepeieHre paCTBOPOB KUCJIOT U
11eJI04Yel C MOMOILbI0 UHAUKATOPOB.
N3yueHune B3auMO/1eliCTBUSI KUCIOT

C MeTa/IylaMU, PeakLiui HeUTpau3aLuin.
BsanmogelicTBre pacTBOpa CepHOMU
KMC/I0ThI ¢ okcuzaom meau (I1).
[TonyueHre HEPAaCTBOPUMBIX OCHOBAaHUU.
BeiTecHeHMe 0JHOTO MeTasijia APyruM
13 pacTBOpa COJH.

IMpakmuueckas paboma

Ne 6. PerteHue sKcriepuMeHTaIbHBIX

3alau 10 TeMme «BaxHeuiiye
KJIaCChI HeOopraHuveCcKux
CcoeIMHEeHUI».

Bbruucnenusi:

10 YPaBHEHUSIM XUMUYECKOW peaKLuu:
KOJIMYeCTBa BelleCcTBa, 00bEMa, MacChl
T10 U3BECTHOMY KOJIMYEeCTBY BellleCTBa,
00BEMY, Macce peareHTOB WJTH
TIPOAYKTOB PeaklIuv

pabor.

CnenoBatb TipaBU/IaM Oe30racHOM
paboTsl B 1abopaTopuu

TIPY UCTI0/Ib30BaHUM XUMUUECKOU
MOCY/IbI U 000PY/I0BaHUSI.

BricTpauBaTh pa3BépHYyThIe TMCbMEHHbIe
Y YCTHbIe OTBETbI C ONTOPOM

Ha uH(popMaIHio U3 yueOHUKa U
CIpaBOYHBIX MaTepyanoB, FPAMOTHO
VICII0/1b30BaTh U3YUYEHHBIU TOHATUWHBIN
anrmapaT Kypca XuMHu

Wtoro no pasgeny:
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Pazgen 3. [lepuoanueckni 3akoH u [lepuoauyeckas cucrema xumuueckux 3jieMeHToB [I. 1. MenpaeneeBa. CTpoeHue

aToMOB. XuMHUYecKasi CBA3b. OKHUC/INTE/1bHO-BOCCTAHOBUTE/IbHbIE peakKnuun

3.1 | [lepuoguueckuii
3aKOH U
ITepuoanyeckas
cucremMa
XUMHYECKUX
5JIEMEHTOB

CtpoeHue aToma

. Y. Menpeneesa.

7

[TepBbie TIOTIBITKA
KJ1acCU(UKaLUU XUMHUYECKUX
snemeHTOB. [loHATHE O rpynnax
CXO/JIHBIX 3JIEMEHTOB

(LLIe/TOUHBIE U 11[e/I0UHO3eMeJTbHbIE
MeTaJl/Ibl, Faj0TeHbl, UHEPTHBIE T'a3bl).
DyieMeHTbI, KOTOpbIe 00pa3yroT
amdoTepHbIe OKCU/bI U TUAPOKCHIBI.
[Tepnognueckuii 3aKoH. Ileproguyeckas
CUCTeMa XMMHUYeCKHUX 37IEMEHTOB

O.1. MenpeneeBa. KopotkornepuogHas u
JJTMHHOTIEpUOAHAask (POPMBbI
[Teproanyeckor CUCTEMbI XUMUUECKHX
sneMmeHTOB [I.V1. MeHpeneeBa. [lepuo/bl
Y TpyIIibl. PU3NYEeCKU CMBICTT
IIOPSIZIKOBOI'0 HOMepa, HOMepoB Iepuoza
Y TPYMIIbI 3/IEMEHTa.

Ctpoenue atoMoB. COCTaB aTOMHBIX
snep. M3otorbl. D71eKTpoHbl. CTpoeHue
3/IEKTPOHHBIX 000/I04eK aTOMOB TTEePBBIX
20 X¥MUYeCKUX 3/1eMeHTOB
[Tepronyeckou CUCTEMBI

O.N. MenjeneeBa. XapakTepuCcTHKa
XMMUUECKOTO 3/1IeMeHTa

T0 ero noJio>keHuto B [lepuogrueckon
cucteme 1.11. MeHpeneeBa.

PackpbIBaThb CMbIC/ TEPUOANUECKOTO
3aKOHa.

OnuchIBaTh CTPOeHUe TabJULbI
«[lepropgnueckast cucTema XUMHUUECKUX
snemenTtoB .. MeHpeneeBa».
MogenupoBaTb CTpOEHHE aToMa,
SHepPreTUYeCKUX YPOBHEM U NOJyPOBHEU
TIPY [IOMOLLM PUCYHKOB, 3/71eKTPOHHBIX
KOH(UrypaLuu 1 3/1eKTPOHHO-
rpaduueckux (Gopmyii.

[MosicHsITh (hr3MUeCKUii CMBICT
MOPSIKOBOr0 HOMepa, HOMepOB Tepro/ia
Y TPYIIIIbI 3/IEMEeHTa.

XapakTepru30BaTb XUMHUUYECKHE 3/IEMEHTHI
TepPBbIX TPEX MEPUO/IOB, Ka/IUM, Ka/IbLIUH
Y UX COeJMHEHUS T10 MOJIO’KEHUIO

B [lepuorueckout cucteme

O.N. Menpeneesa.

OOBsICHATD 00I1I1ie 3aKOHOMEPHOCTU

B U3MEHEHUU CBOMCTB XUMHUUECKUX
3/1eMeHTOB (M3MeHeHue paJiyCoB
aTOMOB, 3/IeKTPOOTPULIATE/IbHOCTH,
BaJIEHTHOCTH) U UX COeJJMHEeHUN

B Ipe/iesiax MaslbIX MeprUOZ0B U IIaBHBIX
TO/ITPYIII C YYETOM CTPOEHHS UX
aTOMOB;
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aTOMOB XMMHUUYECKUX 3JIEMEHTOB,
MeTa/I/TMYeCKUX U HeMeTa/yInueCKUX
CBOMCTB MO rpynnam 1 Nepruozam.
3Hauenue [Tepruorueckoro 3akoHa v
[Teproaryeckor CUCTEMbI XUMUUECKHX
3JIEMEHTOB /7151 PAa3BUTUSI HAYKU U
nipakTuku. [1.11. MeH/iefieeB — y4éHbIN U
IPaKJaHUH.

Xumuueckuil 3KcnepumeHm:
Llemoncmpayuu:

B3anmogericTBre ruipoKCUa LMHKA

C pacTBOpamMH KHCJIOT U Le0Yen.
MopenvpoBaHue CTpOeHUsI MOJIEKYJT
TIIPY MIOMOLLM PUCYHKOB, MOZIeJIeH,
3JIEKTPOHHBIX U CTPYKTYPHBIX (hOpMY.I.
Tabsuria «[leproguueckast cructemMa
XUMUUYECKUX 3JIEMEHTOB

O.1. MenpeneeBa».

JlabopamopHbie onbimbl
O3HakomsieHHe ¢ oOpasijaMu MeTaljioB U
HEMeTaJlJIOB

YyacTBOBaTh B COBMECTHOM pabore

B I1ape WM rpyIire.

BrIicTpanBaTh pa3BEPHYThIE ITMCHMEHHBIO
1 YCTHBIE OTBETHI C OTIOPOK

Ha MH(OPMAI[UIO U3 YueOHUKA U [PYTUX
HCTOUYHUKOB, B TOM uHc/ie VIHTepHeTa

3.2

XUMHUeCKasi CBSI3b.
OxucuTenbLHO-
BOCCTaHOBUTE/IbHbIE
peakiuu

XumMurueckas cBsi3b. KoBasieHTHast
(mosisipHasi ¥ HeToJIsIpHasi) CBS3b.
DJIEKTPOOTPULIATE/TbHOCTh XUMHUYECKUX
3/1eMeHTOB. MloHHas cBs3b. CTeneHb
okucieHus:. OKucCauTenbHO-
BOCCTaHOBUTE/IbHbIE peaklinuu. [1poLeccsl

PacKpbIBaTb CMBIC/T U3yUaeMbIX TTOHSATHM.
Omnpefenarb BUJ XUMUUYECKOH CBSI3H

B COeIMHEHHH.

MoenpoBaTh CTPOEHHE MOJIEKY/T

TIPY TIOMOIIH PUCYHKOB, MOZIeJieH,
3JIEKTPOHHBIX U CTPYKTYPHBIX

hopmy..
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OKMCJIeHUS] U BOCCTAHOBJIEHUSL.
Oxuc/MTe U BOCCTaHOBUTEJIH.
XHMUUECKUM IKCTIEPUMEHT: U3ydyeHue
00pas1IioB Bell[eCTB MeTa/lIOB U
HeMeTasyIOB, B3aUMO/eNCTBUE
TM/IPOKCH/A LJUHKA C paCTBOPaMU KUC/IOT
Y 11leJI0Y€eid, IPOBe/IeHUe OIbITOB,
WJTIOCTPUPYIOLIUX TIPUMepbI
OKMCJIUTETbHO-BOCCTAHOBUTE/IBHBIX
peakuuy (ropeHue, peakjuu
pa3/ioKeHUs, COeJUHEHNS]).
Xumuueckuil 3KchepumeHm:
LlemMoHcmpayuu:

OnbIThI, WITIOCTPUPYIOLLIHE

TIpUMepbl OKUC/IUTE/TEHO-
BOCCTAHOBUTE/IbHBIX PeaKIUii

(ropeHue, peakLUA

pa3/ioKeHus1, CoeAUMHEHUs])

M cno/ib30BaTh XUMUUYECKYH) CUMBOJIUKY
JI7Is1 coCcTaB/ieHUs: (hOpMYJI BellleCTB,
3JIEKTPOHHOTO 0aslaHCa peakiyi.
Oripefie/iATh CTeNeHb OKUC/IeHUs] aTOMOB
XUMHUUECKHX 3/IeMeHTOB 110 opMyiaM U
COCTaB/ISITh (OPMYJIbI OMHAPHBIX
CcOoeZIMHEHUH T10 CTereHU OKUC/IeHUs
aTOMOB XWUMHUUECKUX 3/IEMEHTOB.
OnpejeniaTb OKUC/IUTEb U
BOCCTaHOBUTe/b. PaccTaBrsiTh
KO3(PhULIMEHTHI B CXemMax MPOCThIX
OKHCJIUTE/IbHO-BOCCTaHOBUTEJIbHBIX
peakiuii MeTOZ0M 3JIeKTPOHHOTO
GamnaHca.

HabmomaTh XUMUUECKHE OITBIThI

T10 TJIaHY, aHA/IM3UPOBATh U

JlesiaTb BBIBO/BI.

Ncrnionb3oBate UKT a5 co3panus
Mo/iesnieu, MOoATOTOBKY Mpe3eHTalui,
JIOK/1aJI0B 110 TeMe.

BeicTpanBaTh pa3BEépHYyThie IMCbMEHHbIE
Y YCTHBIE OTBETHI C OMOPOU Ha
yuHbOpMaI1io U3 yueOHUKA U IPYTHUX
HMCTOUYHUKOB, B TOM urc/ie IHTepHeTa

Wtoro 1o pasgeny 15
PesepBHoe Bpems 3
OBIIEE UMCJIO HACOB 68
I10 [TPOT'PAMME
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9 KVIACC
HaumeHnoBaHue
No KomnnuecTtBo OCHOBHBIE BU/IbI 1€SITETBHOCTU
pasziesioB U TeM CopeprkaHre 06ydueHuUs
/T YyacoB o0yuaromumxcst

yuyeOHOTO TIpeiMeTa

Pa3pgen 1. BejecTBo U XMMHYeCKHe pPeaKLii

1.1 | [ToBTOpEHUE U
yriybsieHre 3HaHUM
OCHOBHBIX Pa3/ie/ioB

Kypca 8 Knacca

5

[Teproauueckuii 3akoH. [lepuoanueckas
CHCTeMa XMMUYEeCKHUX 37IeMEeHTOB

O.1. MenpneneeBa. CTpoeHHe aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUECKUX 3JIEMEHTOB TTePBbIX TPEX
MepUOo/IOB, Kaslvsl, KaJbl[Usl U UX
COeIJMHEeHW B COOTBETCTBUU

C TI0JIO)KeHWEeM 3JIEMEeHTOB

B [lepuorueckont cucteMe U CTpPOEHHUEM
HX aTOMOB.

CTpoeHue BelllecTBa: BUbl XUMUUECKOU
CBA3U. TUIBI KPUCTAITUYECKUX
pelIéTOK, 3aBUCUMOCTb CBOMCTB
BellleCTBa OT TUIA KPUCTA/LJTAYECKOU
PEeIETKU U BUJja XMMHUUYECKOU CBSI3U.
Knaccudukaiysi 1 HoMeHK/1aTypa
HeOpraHnYecKuXx BelecTB. XMMUYeCcKre
CBOMCTBA Bell[eCTB, OTHOCSILIUXCS

K pa3/IM4HbIM K/lacCaM HeOpraHuueCcKux
COeIMHEHWH, TeHeThUYeCKasi CBSI3b
HEeOpPraHWYeCKUX BelleCTB.

XapakTepu3oBaTh XUMUUYECKUE 3JIEMEHTHI
MepBbIX TPEX MEPUO/IOB, Kalvsl U KaJlbLYs

T0 UX I0JI0KeHuto B [lepuoanueckon
cucreme [1. I. Menzieneesa.
KrnaccuuimpoBats ¥ Ha3bIBaTh
HeopraHuyecKyre Bell[eCTBa U3yUYeHHbIX
KJIaCCOB.

OmnuceIBaTh 00IIIie XUMUYeCKHe
CBOMCTBA BELECTB PA3/IMUHBIX K/IaCCOB,
MO/ TBEPKaTb CBOMCTBA IIPUMeEpPaMU
MOJIEKYJISIPHBIX YPaBHEHUN XUMUUECKUX
peaKLuii.

OmnpeziesiATe BUJ XMMUYECKOM CBSI3U U
THUI KPUCTa/UTMUECKOW PeIETKU
BeLl|eCTBa.

[TporHo3vpoBaTh CBOMCTBA BeLeCTB

B 3aBUCUMOCTH OT UX CTPOEHMUS.
BricTpanBaTh pa3BépHyThIe ITMCbMEHHbIe
Y YCTHBIE OTBETHI C OTIOPOU

Ha “H(opMalMio U3 yuebHMKa U
CIIPaBOYHBIX MaTepuasoB, FPAMOTHO
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Xumuueckutl 3Kcnepumenm:
LlemoHcmpayuu:

03HaKOMJIeHHe C MOjie/ISIMU
KPUCTa/UTUUeCKUX PeliéToK
HeopraHWYeCcKUX BelecTB — MeTasl/ioB
Y HeMeTa/ioB (rpadura 1 amMasa),
CTIO’KHBIX BellleCTB (X/JI0pUia HaTpHsl)

VCITI0J/Ib30BaTh U3YUYeHHbIW MOHATUHWHBIN
anrapar Kypca XuMHAu

1.2

OCHOBHBIe
3aKOHOMEPHOCTH
XUMUUYECKUX
peakiun

Knaccudukaiysi XuMU4eCKUX peakiui
10 pa3/JMYHbIM TIpH3HaKaM (110 YUCTY
Y COCTaBy YYaCTBYIOL[UX B PeaKI[U1
BeIlleCTB, 110 TerioBoMy 3(PdeKTy,

TI0 3MeHeHUIO CTereHel

OKHCJIEHUST XUMUUECKHX 3/IEMEHTOB,

110 0OPaTUMOCTH, TI0 YUaCTHIO
KaTa/iM3aTopa). JK30- U
9H/I0OTePMUYECKHEe PeaKIIvy,
TePMOXUMUUECKHe YpaBHeHUsI.
[ToHsITHE O CKOPOCTH XUMUYECKOU
peakuyu. [TonsiTrie 06 06paTUMBIX

1 HeOOpaTUMBIX XUMUUECKUX PeaKI[UsIX.
[ToHsITHE O TOMOTE€HHBIX U TeTePOreHHBIX
peakiusix. [ToHsiTUe 0 KaTasnu3e.
[ToHsTHE 0O XUMHUUYECKOM PaBHOBECHUHU.
dakTOphI, BAUSIOIINE Ha CKOPOCTh
XUMUUECKOU peakliiy U TI0JI0)KeHHue
XUMHUUeCKOTO PaBHOBECHSI.
OKHC/IUTeTbHO-BOCCTaHOBUTE TbHBIE

PackpeIBaTh CMBIC/T M3y4YaeMbIX OHATUN
Y TIDUMEHSTh 3TH TOHATHSA MPU ONUCAHUU
CBOMCTB BeLeCTB U UX TpeBpaleHHN.
KnaccuduiipoBaTh xumudeckue
peaxiuu Mo pa3/IuYHbIM NPU3HAKaM.
YcraHaBIMBaTh 3aBUCUMOCTb CKOPOCTHU
XUMHAUYECKOU pPeakLiy OT Pa3/InYHbIX
dhakTopoB.

[TporHo3upoBaTh BO3MOKHOCTH
MPOTeKaHUsI XMMUUYeCKUX MpeBpallleHui
B Pa3/IMUHbIX YC/IOBUSIX.

OrnipefiensiTe OKUC/IATEIb U
BoccTaHoBUTe b B OBP.

CocTaB/iATh 3/IEKTPOHHBIHN HasaHC
PeakKlIvu.

[Tpou3BOAUTHL BEIYUC/IEHUS

10 XUMHUYECKUM

yPaBHEHUSIM.

YyacTBOBaTh B COBMECTHOM paboTe

B I1ape W/ TPyIIIe.

BeicTparBaTh pa3BEPHYThIE NMMCbMEHHbIE
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peakLyy, 3/1eKTPOHHbIN OasaHC Y YCTHBIE OTBETHI C ONOPOM
OKUCJTUTE/TbHO-BOCCTaHOBUTE/IbHOU Ha MH(OPMaIUIO U3 yueOHWKa U
peakuyu. CocTaB/ieHHe ypaBHEHUM CIPaBOYHBIX MaTepuasaoB, FPAMOTHO
OKHC/IUTeTbHO-BOCCTAHOBUTE/TbHBIX MCII0J/1b30BaTh U3yUYeHHbINW MOHATUWHBIN
peakiuii C MCIo/Ib30BaHWeM MeTo/ja anrapar Kypca XuMUU

3/IEKTPOHHOTO OasiaHca.

Xumuueckutl 3Kcnepumenm:
LemoHcmpayuu:

NccnenoBanue 3aBUCUMOCTU
CKODOCTH XUMHWYECKOW peakLUuu OT
BO3/IeMICTBUSI Pa3/IMUHBIX (DAKTOPOB.
OMnbITHI, WITIOCTPUPYIOLLIKE

TIpUMepbl OKUCTUTETbHO-
BOCCTAaHOBUTE/TbHBIX peakKI[uit
(ropeHue, peakiiuu

pa3/ioXKeHus, CoeZIUHeHNs).
BbryucneHus:

KOJTMueCTBa BellecTBa, 00bEMa 1 MacChI
peareHTOB W/IM IPOAYKTOB 10
yPaBHEHUSIM XMMUUeCKUX peaKIii
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1.3

DJIEKTPOJIUTAYECKast
JACCOLMALIUSL.
XuMuueckue
peakiuu

B pacTBOpax

Teopusi 5371eKTPOUTUYECKOU
JUCCOLMALIUU. DJIeKTPOIUTHI U
He>3JIeKTPOIMThI. KaTUOHBI, aHUOHBI.
MexaHWU3M AMCCOLMALIMU BellleCTB

C pa3/IMYHbIMU BUJaMU XUMHUUECKOH
cBsi3u. CreneHb guccouuanyu. CuibHbIe
1 ciabble 3/IeKTPOUTEL.

Peakiiiyi HIOHHOTO 0OMeHa. Y C/IOBUs

PackpbIBaTb CMbIC/T U3yUaeMbIX TIOHSTUM,
a TaKXXe CMbIC/T TEOPUU
3J1IeKTPOJIMTUYECKOU TUCCOLMALUU.
OOBACHATH IPUUMHBI
3/1eKTPOIPOBO/THOCTU BO/IHBIX

PacTBOPOB Bell[eCTB, Pa3/nyaTh cjiabbie
Y CUJTbHBIE 37IeKTPOJTUTHI.

CocTaB/iSTh ypaBHEHHUs AUCCOLAALIAN
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TIPOTEKaHHsI Peakijuii HOHHOT0 0OMeHa,
TOJTHbIE U COKPAIllEHHbIE HOHHbIE
ypaBHeHHUs peakijui. CBOKWCTBA KUCJIOT,
OCHOBAHUU U COJIeN B CBeTe
TIpe/ICTaBIeHUA 00 37IeKTPOTUTHUECKOU
Jvccouyanu. KauecTBeHHbIe peaklviu
Ha MOoHbI. [ToHsITHE O TUApPOIU3e COoJen.
Xumuueckuti IKcnepumeHm:
LemoHcmpayuu:

VccnenoBaHue 3/1€KTPONPOBOAHOCTH
pacTBOPOB BelleCTB, NpoLiecca
JIMCCOLMALIMU KUCJIOT, Le04Yei

1 cosier (BO3MOXKHO MCII0/Ib30BaHUe
BU/leOMaTepuasoB).

OnbIThI, WUTKOCTPUPYIOIME MNPU3HAKU
TIPOTeKaHHWsl peakliuii MOHHOTO oOMeHa
(oOpa3oBaHue ocajka, BbleeHUe
rasa, oOpa3oBaHue BOJIbI).
PacrniosHaBaHue HeOpraHWU4eCcKux
Bell[eCTB C TTOMOILbI0 KaUeCTBEeHHBIX
peakiiii Ha UOHBI.

JlabopamopHbiii onbim:

M3yueHune Npr3HaKOB MPOTeKaHUsI
peakiui HIOHHOTO0 0OMeHa B pacTBOpax
3JIEKTPOJIUTOB (C 0Opa3oBaHWEM OCa/IKa,
BbIZIeJieHHeM ra3a, 00pa3oBaHHeM BOJbI).
IMpakmuueckas paboma:

KMCJIOT, I1ieJIouei U CcosieH, ToTHbIe 1
COKpaIlléHHbIe MIOHHbIe YpaBHEHUsI
XUMHUUeCKUX peaklivii MIOHHOTO 0OMeHa,
KpaTKyie MOHHbIe YPaBHEHUs TTPOCThIX
peakLui TUIPO/IN3a COJen.
XapakTepu3oBaTh 0011[1ie XUMHUYeCcKre
CBOMCTBA BeII[eCTB Pa3/IMUHbIX K/IaCCOB
Ha OCHOBE TeOPUH 3J1eKTPOJIUTUUECKON
JIUCCOLMAIINM; TIO/ITBEPXKAATh CBOMCTBA
TIpYMepaMH MOJIEKY/ISIPHBIX U NOHHBIX
YPaBHEHUM XUMUUYECKUX PeaKLUu.
PertiaTh 3KCriepuMeHTabHbIe 3alaun

o TeMe.

[TnaHWpoBaTh U OCYIECTBJISTh

Ha MpaKTHKe XUMHUUeCKHe
9KCTIePUMEHTHI, TIPOBOUTH HAaO/MIO/IeHN S,
Jles1aTh BBIBO/IBI 110 pe3ysbTaTaM
9KCIIepUMeHTa TIPU MPOBeJIeHUH
n1abopaTOPHBIX OMBITOB U MTPAKTHUYECKUX
paboT.

CnenoBath npaBWiaM 6e301acHOM
paboThI B labopaTopuu rpu
MCTI0/Tb30BaHUM XUMHUYeCKOU MOCY /bl U
00opy/10BaHUsI.

[TpoBOAUTL BHIYUC/IEHUS TI0 XUMUUECKAM
ypaBHEHUSIM.

YyacTBOBaTh B COBMECTHOM paboTe
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Ne 1. PerieHure 3KCriepvuMeHTa/IbHbIX
3a/1a4 110 Teme.

Bbruucnenus:

10 YPaBHEHUSIM XUMUYECKUX peaKLui

B [1ape WU rpymnrie.
BricTpauBaTh pa3BépHyThie MMCbMeHHbIe
Y YCTHBIE OTBETHI C ONIOPOU

Ha UH(OPMaIHIO U3 yueOHUKa U IPYTUX
VCTOYHHUKOB UH(OPMALUU, B TOM YHUCJIE
NuTepHeTta

Wtoro 1o pasgeny

17

Pa3pen 2. HemeTanibl M KX COeJUHEHUS

2.1 | Obias 4
XapaKTepUCTUKa
XUMUYECKUX
3JIEMEHTOB
VIIA-rpynmel.
I"ayorenst

OOb11jas1 XapaKTepPUCTHKA raJoreHOB.
Oco6eHHOCTH CTPOeHUs aTOMOB,
XapakTepHble CTereHU OKUCIeHMUS.
CTtpoeHue U (pusrueckre CBOMCTBa
TPOCTHIX BeIlleCTB — I'aJIoreHOoB.
XyMUUecKre CBOMCTBa Ha puMepe
xjiopa (B3auMO/ieHCTBUe C MeTasllaMH,
HeMeTaJlJlaMH, 11e/I04amMu).
Xnoposopopog. ComnsHasi KAC/I0Ta,
XMMHUeCKre CBOMCTBA, MOJyyeHue,
rpruMeHeHue. JlelicTBYe Xj10pa U
XJIOPOBOZOPO/A Ha OPraHu3M 4YesioBeKa.
BaskHetiiie X/I0py/ibl U UX HaXO0XK/eHue
B MIPUPOJE.

Xumuueckutl 3Kcnepumenm:
LemoHcmpayuu:

OnbIThI, OTpaXkarolue pru3nueckKue u
XUMUYeCKre CBOMCTBA rajioreHoB U UX
coeiIMHeHN (BO3MOXXHO MCI0J/Ib30BaHUE

OO6BsicHATL 00I1I1e 3aKOHOMEPHOCTH

B M3MEHEHUU CBOWCTB HEMETA/LJIOB U UX
CcoeJMHEHUI B TpeiesiaX MaJlbIxX
TepUO/IOB U TJIaBHBIX MO Py
[TeproanueCKoi CUCTeMbI XUMHUYEeCKUX
3JIEMEHTOB C YU6TOM CTPOEHHS UX
aTOMOB.

XapakTepu3oBaTth (r3uUecKre U
XUMHUUeCKUe CBOMCTBA MPOCTHIX Bell[eCTB
rajioreHoB (Ha rpuMepe xjiopa) u
CJIOXKHBIX BeleCTB (XJI0pPOBOOPO/A,
XJIOpUJia HaTpusi), CrIOCOObI UX
ToJTyueHusi, MpUMeHeHHe U 3HaueHue

B TIPUPO/Ie U >KM3HU UesioBeKa.
OnpefensaTb XJI0PU/I-MOHBI B pacTBOpe.
[T1aHUpoBaTh U OCYIIECTBJISATh

Ha MpaKTHKe XUMHUUeCKHe
9KCTIepUMEHTBI, TIPOBO/IUTh HAOJTFOIeHus,
JleJ1aTh BbIBO/IbI 110 pe3yJsibTaTaM
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BUJIeOMaTepuasoB).

O3Hakom/ieHHe ¢ obpa3iiaMu XJI0pH/IOB
(rajloreHU/0B).

JlabopamopHblli onbim:

M3yueHue CBOMCTB COISTHOM KUC/IOTHI.
[TpoBesieHre KaueCTBEHHBIX peakLui
Ha XJIOPU/I-UOHBI.

IIpakmuueckas paboma

Ne 2: TlosnyueHre COMSTHOM KUCJIOTHI,
H3yueHue eé CBOMCTB.

Bbruucnenus:

10 YpaBHEHUSIM XUMUUECKUX PeakI[ui,
eCJId OJIMH U3 PeareHToB JlaH B U30bITKe

9KCTIepuMeHTa TPy TIPOBeIeHUH
71ab0paTOPHBIX OIBITOB U MPAKTUYECKUX
pabor.

CrnenoBaTh npaBUIaM 0e30I1acHOM
paboThI B 1abopaTopun

TIPY UCITO/Tb30BaHUM XUMUUECKOU
TOCY/IbI U 000PY/I0BaHUSI.

BeIicTpanBaTh pa3BEPHYThIE TUCHMEHHBIE
Y YCTHBIE OTBETHI C OTTOPOi

Ha uHpopMaIMio U3 yueOHUKa U
CIPaBOYHBIX MaTepHaioB, FPAMOTHO
VCITI0J/Ib30BaTh U3YUYeHHbIW MOHATUHWHBIN
arnrapar Kypca XuMuu

2.2

O01as
XapakTepuCcTUKa
XUMUYECKUX
3/IeMEHTOB
VIA-rpynnel. Cepa
U eé coefHeHUs

OOb11jas1 XapaKTepUCTHKA 37IeMEHTOB
VIA-rpymrsl. OcobeHHOCTH

CTPOEHHsI aTOMOB, XapaKTepHbIe
CTerieHu OKWC/IeHUS.

Crtpoenue U (pusnueckre CBOMCTBA
TIPOCTHIX BeIleCTB — KUC/IOPO/ia U CEphI.
AnyoTponHbie MoUbHKALIMKA KUCI0pOa
U cepbl. XMHUYeCKHe CBOWCTBA Cephl.
CepoBo/10p0/, CTpoeHue, (hu3nuecKue u
XUMHUEeCKHe CBOMCTBa.

OKcuzibl cepbl Kak Tpe/ICTaBUTeNN
KUCJIOTHBIX OKCH/IOB.

CepHas KHCJI0Ta, hr3nueckue u
XUMHUecKre cBolicTBa (00b1ire Kak

OOBsICHATE 00IIHe 3aKOHOMEPHOCTH

B M3MeHEeHUU CBOMCTB 3/IeMEHTOB
VIA-rpynmel ¥ UX COeJHEHUH C yUYETOM
CTPOEeHUsI UX aTOMOB.
XapakTepu3oBaTh (r3udecKre U
XUMUYEeCKre CBOMCTBa MPOCTOr0
BelLl[eCTBa Cephbl U eé coeJMHeHUN
(cepoBOmOpOia, OKCH/OB CEPbI, CEPHOM
KWC/IOTHI, Cy/ib(aToB), CriocOObI UX
MOJIyueHusi, IpUMeHeHue U 3HaueHue

B TIPUPO/Ie U >KM3HU UesioBeKa.
OnpefenaTb Hanuuue CyabhaT-uOHOB
B pacTBOpe.

OOBACHATD CYL[HOCTb 9KOJIOTUUECKUX
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Tripe/iCTaBUTe/IsI Kacca KUC/IOT U
crierfuduueckue). XuMuueckKre peakiiy,
JieXkalie B OCHOBe MPOMBIIILIEHHOTO
criocoba 1oJTyueHust CePHOM KHUCTOTHI.
[Tpumenenuve. Conmu CepHOM KUCIOTHI,
KaueCcTBeHHasi peakli[ysi Ha CyJib(aT-uoH.
HaxoykJeHue cepbl U eé coeJuHeHu

B rpupoje. XvuMuueckoe

3arpsi3HeHre OKPY Kalollel cpefibl
coeIMHeHUSIMU

cepbl (KMC/IOTHBIE IO/, 3arps3HeHre
BO3/lyXa Y BOJOEMOB), CITOCOOBI €T0
ripe/IoTBpall[eHUsl.

Xumuueckutl 3Kcnepumenm:
LemoHcmpayuu:

O3HakomsieHHe C 0O6pa3iiamMu cephl U eé
coeHeHUAMH (BO3MOKHO
WCTI0/Tb30BaHre BHIeOMaTepUasioB).
HabJtojeHue mporiecca o0yTiMBaHuUsS
caxapa noji eliCTBueM
KOHLIEHTPUPOBAHHOM C€PHOU KUCJIOTHI.
JlabopamopHble onbimbi:

M3yueHre XUMUUECKUX CBOWCTB
pa30aB/ieHHOW CepHOM KHUC/IOTHI.
[TpoBefeHre KaueCTBEHHOW peakIi[iu Ha
cybhaT-uoH U Hab/roZieHre TIprU3HaKa
eé NpoTeKaHus

npo0JieM, CBSI3aHHBIX C TIepepaboTKOM
COeIMHEHUH CepBhlI.

[TnaHupoBaTh U OCYILECTB/ISATh

Ha MPAaKTHUKe XUMHUYeCKHe
9KCIIePUMEHTHI, TIPOBOAUTH HaO/MIOIeHu S,
JlenaTh BbIBO/IbI 110 pe3yJbTaTaM
3KCIIepUMeHTa.

CnemoBaTh npaBU/iaM Ge30macHOM
paboThI B 1abopaTopun

MIPYU UCTO/Ib30BaHUU XHMUUYECKOU
MOCY/IbI ¥ 000PY/I0BaHYsI.

[Tpou3BOAUTH BBIUKCIEHUS

10 XUMHUYECKUM

yPaBHEHUSIM.

Vcrionb30BaTh TIPU BBITTOTHEHUU
yueOHBIX 3a/laHUN TEKCThI yUeOHUKa,
CIPaBOYHbIE MaTepHaJIbI
(ITeproanueckyro CUCTEMY XUMUUECKUX
yeMeHTOB [I. V1. MeHzeneeBa, Tabmuily
pPacTBOPUMOCTH KUCJIOT, OCHOBAaHUU U
CoJier B BOJIE, JIEKTPOXMMUYECKUH PSiJT
HarpssKeHUW MeTaslioB).

W cnonb30BaTh TIPU BLITIOJTHEHUH
yueOHBIX 3a/IaHUM U B TTPOIiecce
MCCel0BaTe/TbCKOM AesiTelbHOCTH
Hay4HO-TIOMY/ISIPHYO JTUTePaTypy
XMMUUECKOTO COZIep’KaHUsl, CTIpaBOYHbBIe
MaTtepuaJsibl, pecypchl MIHTepHeTa
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2.3

O01as
XapaKTepUCTUKa
XUMHAYECKUX
5/1eMEHTOB
VA-rpynmsl.

A3or, ¢pocdop u ux
COeJJMHEHUSI

OO6111as1 XapaKTePUCTHKA 37IeMEHTOB
VA-rpynmsl. OcobeHHOCTH

CTPOEHHsI aTOMOB, XapaKTepHbIe
CTereHu OKUCJIeHUSI.

A30T, pacpocTpaHeHUe B MPUPO/Ie,
(dur3uUeckre U XMUMUUeCKre CBOMCTRaA.
KpyroBopoT a3oTa B Iipupo/e.
AMMMaK, ero ¢hr3nueckue U XuMUueckue
CBOMCTBA, MOJyueHUe U TpUMeHeHue.
Conu aMMoHus, UX (r3nUecKue u
XUMUYeCcKre CBONCTBa, IpUMeHeHue.
KauecTBeHHast peakiivsi Ha KOHBI
aMMOHUSI.

A30THas KMC/IOTa, eé MoyueHue,
(bu3ruecKre U XMMHUUYeCKre CBOKMCTBa
(ob11re Kak rpejcTaBUTesIs Kaacca
KUCJIOT U crieliuryeckue).
Vcrosib30BaHUe HUTPATOB U COJiei
aMMOHHUSI B KaueCTBe MUHepaTbHbIX
yAobpeHuii. XvuMuueckoe 3arpsi3HeHre
OKpY>Karoll[er CpeJibl COeIMHEHUSIMU
a30Ta (KUCIOTHBIE I0XH, 3arpsi3HeHe
BO3/lyXa, MOYBbI U BOJOEMOB).
docdhop, annoTporiHbie MoAUMUKALIUU
dbocdopa, pusrueckre u XUMHUUYECKUe
cBomcTBa. Okcup docdopa (V) u
tdocdopHas kucaoTa, pusndeckre u

OO6BsACHATD 00I1Me 3aKOHOMEPHOCTH

B M3MeHeHUH CBOWCTB 3/IeMEHTOB
VA-rpynrsl U UX COeJUHEHUM C YUETOM
CTPOEHUsI UX aTOMOB.

XapakTepu3oBaTth (hr3udecKre U
XUMHUUeCKUe CBOMCTBA MPOCTHIX Bel[eCTB
a3oTa U ocdopa 1 UX coeAUHEHUN
(amMMHaka, cojieli aMMOHHUSsI, a30THOU
KUCJIOThI, HUTPATOB, oKcuja dhocdopa (V)
1 (bocdopHol KUCIoThI, hocdaTos),
Crocobbl UX TOyUeHusi, IpUMeHeHue U
3HaueHue B MPUPO/ie U )KU3HU YesioBeKa.
OmpeienisiTb MOHBI aMMOHUs U (ocdat-
WOHBI B pacTBODE.

OOBSICHATD CYII[HOCTh
9KOJIOTHUYEeCKUX Tpo0JieM, CBSI3aHHBIX

C HaXOoXKJieHWeM CoeJlMHeHHM a30Ta U
docdopa

B OKpYJKarollleu cpepe.

[TnaHupoBaTh U OCYILECTB/ISATh

Ha MPAKTHUKe XUMHUUYecKue
9KCTIePUMEHTHI, TIPOBOIUTH HAaO/MIO/IeHN,
JleniaTh BbIBO/IBI 110 Pe3yJ/ibTaTaM
9KCIIepMMeHTa TIPU MpOBeieHU1
nabopaTOPHBIX OMBITOB U TTPAKTUYECKOH
paboThI.

CnenoBath TipaBr/IaM Oe30TacHOM
paboThI B TabOpaToOpyu
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XUMHUEeCKHe CBOMCTBA, MOJIyYeHue.
Vcnonb3oBanue ¢pocaToB B KauecTBe
MUHepaIbHBIX YI00peHUH.
Xumuueckutl 3KcnepumeHm:
LlemoHcmpayuu:

O3HakoMJIeHue C

(bur3nuecKMY CBOMCTBAMU

a3ora, (pocdopa

1 UX COeIMHEeHUU (BO3MO>KHO
VICII0/Ib30BaHue BUJe0MaTepHasoB).
OsHakom/ieHHe ¢ 00pa3ijaMu a30THBIX U
hochopHBIX ya00peHuUH.

[Tonyuenue, cobupaHue, pacrio3HaBaHUe
Y U3y4YeHHe CBOUCTB aMMUaKa.
B3anmoieiicTBe KOHLIEHTPMPOBAaHHOMU
a30THOM KMC/IOThI C Me/Ib0 (BO3MOKHO
WCI0/Ib30BaHue BUje0MaTepUasioB).
JlabopamopHble onbimbl:

[TpoBesieHre KaueCTBEHHBIX peakLui
Ha MOH aMMOHUS U (pocdaT-uoH, U
v3yueHue TIPU3HAKOB UX MTPOTEeKaHUSI.
IMpakmuueckas paboma

Ne 3: [TonyyeHre amMmMuaka, U3yuyeHue
€ro CBOUCTB.

Bbruucnenus:

10 YpaBHEHUSIM XMMUUECKUX pPeakinui

TIPU UCTI0/Tb30BaHUM XUMUUECKOU
ToCyZbl ¥ 000py/10BaHUS.
[Tpor3BOAUTH BEIUMC/IEHUS

110 XMMUUeCKUM YPaBHEHUSIM.
Vcrnosib30BaTh NPY BLITIOJTHEHUU
y4eOHbIX 3a/IaHUM TeKCThI yueOHUKa,
CTIpaBOYHbIE MaTepUaJIbI
(mepyoANUECKYI0 CUCTEMY XUMHUUECKUX
yiemeHTOB [. V1. MeHzeneeBa, Tabmuily
pPacCTBOPUMOCTHU KHCJ/IOT, OCHOBAHUU U
coJieli B BOJie, 3/IeKTPOXUMUUECKUM Psif
HarpsyKeHUM MeTasljioB)
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2.4

O01as
XapaKTepUCTUKa
XUMUYECKUX
3/1eMeHTOB
IVA-rpynmner.
Yrnepon u
KPEeMHUM, U UX
COeIMHeHUst

OO111ast XapakTepruCTUKa 37IeMeHTOB
IVA-rpynmsl. OcobeHHOCTH

CTPOEHHsI aTOMOB, XapaKTepHbIe
CTereHu OKUCJIeHUSI.

Yrnepog, annoTpornHbie MOJU(PUKALIVY,
pacrnpocTpaHeHue B IPUPOJe,
(uzrueckre U XUMHUUYECKUe CBOMCTRA.
Apcop6rmsi. KpyroBopoT yriepoja

B MpUpOJeE.

Oxcufipl yrieposa, ux pusnueckue u
XHMHUeCKHe CBOMCTBA, /IeMCTBHe

Ha >KUBbIe OPTaHU3MBI, MTOTyueHue 1
TpUMeHeHre. JKO0JIornyecKue
1ipo0/ieMbl, CBSI3aHHbIE C OKCUIOM
yraepozaa (IV), rurioTesa rio6anbHOTO
MOTeI/IeH!s K/TMMara, MapHUKOBBIN

3¢ dexT.

YronbHasi KUC/I0Ta U eé COMU, UX
(r3nUeckue U XMMUUeCKre CBOMCTBa,
roJiyyeHue U puMeHeHUe.
KauecTBeHHast peakijysi Ha KapOOHaT-
WOHBI. Vcrionb3oBaHre KapOOHATOB

B OBITY, MeJULIMHe, TTIPOMBIILIIEHHOCTH U
CebCKOM XO03SIMCTBe.
[TepBoHauasibHbIE TIOHSTHUS

00 opraHMueCcKHX BelljeCTBax Kak

0 coeIUHEHUSIX yriepoza (MeTaH, 3TaH,

OO6BsACHATD 00I1Me 3aKOHOMEPHOCTH

B M3MEeHEeHUU CBOMCTB 3JIeMEHTOB

[V A-rpyrirbl ¥ UX COeIMHEHUH C yYETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTth (hr3udecKre U
XUMHUYeCKre CBOMCTBA MPOCThIX BEIeCTB
yrJiepo/ia ¥ KpeMHUs U UX COeJUHeHU!
(oKcuIOB yTJIepo/ia, yrobHOM KMC/IOThI,
KapOOHATOB, OKCH/]a KpEMHHUS,
KPeMHHEBOW KMC/IOThI, CUTTUKATOB),
CrI0COObI MX TIOJTyUeHHs], IPUMEHEHHe U
3HaueHue B MPUPO/JE U )KU3HU YesioBeKa.
OOBACHATb IPUUNHHO-C/Te/ICTBEHHYIO
CBsI3b: CTPOEHUe BelljeCTBa — CBOMCTBA
— TIPUMEHEeHre — Ha MpuMepax
Coe/IMHeHWH yTJiepojia U KpeMHUSI.
Omnpegenarb KapOOHAT- U CUMKAT-UOHBI
B pacTBoOpe.

OOBACHATD CYIHOCTb SKOJIOTUUECKUX
1Tpo0/ieM, CBSI3aHHBIX C HAXO0XKIeHUeM
YIJIEKMCJ/IOTO Ta3a B OKPY’Katolliel cpefie.
[ToaTBepkjaTh 0COOEHHOCTU COCTaBa
OpraHuYecKuX BellleCTB MpUMepaMu
MIPOCTBIX COeZIMHEHM (MeTaH, 3TaH,
3TWJIEH, alleTU/eH, 3TaHO/, TJIULIepHH,
YKCyCHasi KUCJIOTa), B3aUMOCBSI3b
HeopraHWYeCcKUX COeJMHeHUN yryiepoja u
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3TWUJIEH, alleTU/IeH, 3TaHOJ1, [IULIePUH,
YKCYCHasi KUCJIOTa).

[IpupoaHbIe UCTOYHUKHU

yI71€BOJ0PO/I0B (YrO/ib, IPUPOJHBIN
ras, He()Th), IPOIYKThI UX TlepepadoTKu
(6eH3uH), UX poJib B OBITY U
MPOMBIIIIEHHOCTH.

[ToHsiTHE O OMO/TOTHYECKH Ba>KHBIX
BellleCTBax: )kKUpax, Oenkax, yrieBojax —
Y UX POJIM B JKW3HU YeJsioBeKa.
MarepuanbHOe eJMHCTBO OPraHu4yeCcKux
Y HeOpraHWYeCcKuX Coe/IMHeHuH.
KpemHui, ero ¢usmnyeckre u
XUMUYeCKre CBOMCTBA, T0JIyYeHue U
ripumeHeHue. CoeIUHEHUST KDEMHUS

B mipupoze. OOb1ue ripecTaB/ieHUs

06 okcu/ie kpemuus (IV) u KpeMHUEBOM
KUC/IOTe.

CunMKaThl, UX UCTIO/b30BaHue B ObITY,
MeULIVHE, IPOMBILLIIEHHOCTH.
Ba)kHeillllve CTPOUTE/IbHbIE MaTepUallbl:
KepaMUKa, CTeKJIO, 1leMeHT, OeToH,
»kene300etoH. [Tpob6nembl 6e301acHOTO
WCI0J/Ib30BaHUsl CTPOUTE/TbHBIX
MaTepHrasioB B NOBCEHEBHOM >KU3HMU.
XumuuecKuti 3KcnepumeHm:
LemoHcmpayuu:

Mogiesiu KpUCTa/yInueCKUX pPeliéToK

OpraHUYeCcKUX Bel[eCTB.
OnwuceiBaTh POk O€KOB, )KUPOB 1
YTJIeBOZIOB B (DYHKLIMOHMPOBAHUM >KUBBIX
OpPraHU3MOB, COCTaB MPUPOHBIX
VMCTOYHUKOB YT/I€BOJOPO/OB, UX PO/Ib

B OBITY ¥ TIPOMBIIIIJIEHHOCTH.

[TpoBOWTE BEIYMCI/IEHHUS 110 YPaBHEHUSIM
XMMHWYECKUX PeakLuH.

[1naHMpOBaTh U OCYIIECTB/ISATh

Ha MPAKTHUKe XUMHUYEeCKHe
9KCIIePUMEHTHI, TIPOBOIUTH HAaO/MIO/IeHNS,
JleniaTh BBIBO/IbI 0 pe3y/ibTaTam
SKCriepyUMeHTa TPy NPOBe/jeHUU
nabopaTOPHBIX OMBITOB U MTPaKTUUECKUX
paboT.

CnemoBaTh npaBuU/iamM be30macHOM
paboTsl B 1abopaTtopun

TIPYU UCTO/b30BaHUU XMMUUECKOU
TOCyZibl ¥ 000py/10BaHUS.

Vcrionb30BaTh TIPU BBITTOTHEHUU
yueOHBIX 3a/laHUN TEKCThI yUeOHUKaA,
CIpaBOYHbIE MaTepUaJIbl
(ITeproanueckyro CUCTEMY XUMUUECKUX
yeMeHTOB [I. V1. MeHzeneeBa, Tabmuily
pPacTBOPUMOCTH KUC/IOT, OCHOBAaHUU U
CoJier B BOJZIE, JIEKTPOXMMUYECKUH PSiJT
HarpssKeHUU MeTaslioB)
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anmMasa, rpacdura, dysiepeHa.
O3HakoMJIeHUe C MPOLIeCCOM aZicopOoru
PacTBOPEHHBIX BelL[eCTB
aKTUBHMPOBAHHBIM YTJIEM U YCTPOWCTBOM
MpPOTUBOra3sa.

O3HakoM/ieHHe C TIPOAYKLMen
CUTMKaTHOU MPOMBILITIEHHOCTH
(Bugeomatepuasibl: CUIMKaTHast
MPOMBILLJIEHHOCTB ).

Mopenu MoJieKys1 OpraHu4ecKux
BelLleCTB.

JlabopamopHblli onbim:

[Tonyuenue, cobupaHue, pacrio3HaBaHUe
Y M3yueHUe CBOMCTB YIJIEKHCJIOrO rasa.
[IpoBejeHre KaueCTBEHHBIX PeaKLUi

Ha KapOOHAaT ¥ CU/IMKAT-UOHBI U
M3yueHUe NPU3HAKOB X MPOTEKaHUs.
IMpakmuueckue pabombi:

Ne 4. ITonyueHue yriekucioro rasa,
M3yueHUe ero CBOMCTB.

Ne 5. PertreHue skcriepyuMeHTa IbHbIX
3a71au 110 TeMe «BakHeMIlIe HeMeTa/l/lbl
Y UX COeJJMHEeHUsI»

Bbryucnenus:

10 YPaBHEHUSIM XUMUYECKUX peaKLui

Wtoro o pasgeny 25
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Pa3pen 3. Meta/jibl M1 X COeJUHEHUS

3.1

OOb111e cBoOMCTBaA
MeTaJlioB

4

OOr111ast xapaKTepUCTUKa XUMUUeCKUX
5/IeMEeHTOB — MeTa/lJIOB Ha OCHOBAHUM UX
nosioxkeHusi B [lepuoguueckon cucreme
XUMUYECKHX 3/IeMEeHTOB

O.W. MeHjeneeBa ¥ CTpPO@HUS aTOMOB.
Ctpoenue Meta/ioB. MeTanyeckas
CBSI3b U MeTa/l/Tn4ecKast
KpUCTa/VIMUeCKas pereTka.
ONeKTPOXUMHUYECKUN Psif| HalPsDKeHUU
MeTasioB. Pu3nuecKre U XuMHUYeCcKre
cBoiicTBa MeTayioB. O61IMe criocoOmbl
rosiyyeHus1 MeTasvioB. [lonsTue

0 KOPPO3UM METAJIJIOB, OCHOBHBIE
Cr1oco6bl 3aIUThI UX OT KOPPO3UHU.
CriiaBbl (CTasib, YyT'YH, JHOpPaTIOMUHNUY,
OpoH3a) U UX NpUMeHeHHe B ObITY U
TPOMBILLLJIEHHOCTH.

Xumuueckutl 3Kcnepumenm:
LemoHcmpayuu:

OG6pa3siibl MeTasyIoB U CTIJIaBOB.
V3yueHue pe3y/ibTaTOB KOPPO3UU
MeTaslyioB (BO3MOXKHO MCII0/Ib30BaHKe
BU/leOMaTepuasoB).

JlabopamopHble onbimbl:
O3HakoM/IeHHe ¢ 0OpasijaMu MeTaljioB U
CT/1aBOB, UX (DU3NUECKUMU CBOMCTBaMHU.

PackpbIBaTh CMBIC/T U3yYaeMbIX TTIOHSTUN
Y TIPUMEHSITh 3TU TTOHATHS P OTMCAaHUH
CBOMCTB BeIeCTB U UX TpeBpall|eHUM.
OOBSICHATE 00IIHe 3aKOHOMEPHOCTH

B U3MeHeHUY CBOWCTB 3/IeMEeHTOB-
MeTa/I/IOB Y UX COeIMHEHUH C

yUETOM CTPOEHUS X aTOMOB.
XapakTepu30BaTh CTPOEHHE MeTaJl/IOB,
ob11re hu3nUeckre 1 XUMHUUYeCKHe
CBOMCTBA MeTa/l/IOB.

XapakTrepu30BaTh 00111e Crioco0bl
TIOJTyYeHUsI MeTaJIIOB.

OmnuchIBaTh CrIoCOOBI 3aL[UThl METAJI/IOB
OT KOPPO3UH.

CnenoBatb TipaBrIaM Oe30macHoON
paboThl B labopaTopuu Mnpu
WCTIO/Tb30BaHUN XUMHUUECKOU MOCYZbI U
00opy/10BaHYSI.

[Tpor3BOAUTE BEIUMC/IEHUS

T10 YPaBHEHUSIM XUMHUUECKHUX PeaKIii,
eCJTU OZIH U3 PeareHTOB CO/IeP)KUT
TIpUMeCH.

YuacTBOBaTh B COBMECTHOM paboTe

B TIape WM TpyIIIe.

Vicrosib30BaTh TIPU BLITIOJTHEHUN
y4eOHBIX 3alaHUM TEKCThI yueOHHKa,
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Bbruucnenus:

10 YpPaBHEHHUSM XUMUUYECKUX peaKiuH,
eCJId OJIUH U3 peareHTOB COAEePKUT
TIpUMeCH

CIipaBOYHbIe MaTeprasbl
(ITepuonuecKyro CUCTEMY XUMUYECKHUX
sniemeHTOB [I. V1. MeHieneeBa, Tabuiy
PacTBOPUMOCTH KUCJIOT, OCHOBAaHUU U
CoJiel B BOZIE, 3JIEKTPOXUMUUECKUH Psif
HarpsyKeHU MeTasljioB)

3.2

Baknermnie
MeTa/l/Ibl U UX
CcoeIUHEeHUSI

16

[[lenouHbIe MeTAJI/IBI: TIOJIOKEHUE

B [Teproauueckou cucrteme
XUMHUUECKUX 3/1eMEeHTOB O.1.
MeHiefieeBa, CTpOeHHWE WX aTOMOB,
HaxOoXX/ieHue B TIpUpo/ie.

du3nyeckre U XUMHUUYeCKre CBOMCTBa
(Ha npumepe HaTpus U Kanus). OKCH/IbI
Y TUJPOKCHU/IbI HATPUS U KaJlusl.
[IpriMeHeHMe 1]e/TI0YHBIX META/I/IOB U UX
COeIMHEHUN.

[IlesiouHO3€Me/IbHBIE MeTasl/Ibl MAarHUU U
Ka/bL[ui: TIoiokeHue B [leprogrueckoit
CUCTeMe XMMUUECKHX 37IeEMEHTOB

O.1. MenpeneeBa, CTpOeHUE WX aTOMOB,
Haxo)KJeHue B npupoje. dusnueckue u
XMMHWYEeCKHe CBOMCTBA MarHus 1
KanbLys. BaxHelive coeiuHeHUs
KanbLys (OKCUJ, TUIPOKCH/, COK).
JKEcTKOCTb BOJIbI U CITOCOOLI eé
yCTpaHeHwUs.

AJTFOMUHUN: TI0JIOXKEHWe

B [leproiiueckon cucteMe XUMHAYECKUX

OOBsICHATE 00I1[He 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3/IeMeHTOB-
MeTa/I/IOB Y UX COeIMHEHUH B rpynmax

C YU4ETOM CTPOEHUS UX aTOMOB.
XapakTepu3oBaTh (hHU3NYeCcKUe U
XHMMUUeCKre CBOMCTBA MPOCThIX BEILeCTB
MeTaJ/lVIOB M UX coefJuHeHuH (OKCUOB,
TH/IPOKCH/IOB, COJIe), CIT0COObI UX
TIO/TyueHus, MpUMeHeHre U 3HaueHue

B [PUPO/ie U )KU3HU Ue/i0BeKa.
YcTaHaBIMBaTh MPUUUHHO-
C/Ie[ICTBEHHYIO CBsI3b. CTpPOEHHe
BellleCTBa — CBOMCTBA — MNpUMeHeHue —
Ha Npr¥Mepax M3yuyaeMbIX BelleCTB.
Pacno3HaBaTh € MOMOILIBIO KaUeCTBEHHbBIX
peakiyii MOHbI MEeTa/lJIOB: MarHus,
KaJIbLIUs1, aTFOMUHUS, LIMHKA, >kene3a (II)
v kesne3a (III), megu (II).

Hoxka3biBaTb aM(pOTEPHBIN XapaKTep
OKCH/IOB Y TUJPOKCH/OB aTFOMUHUS U
1[MHKa.
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snemeHnToB .M. MeHpeneeBa, CTpoeHue
aToMa, HaXO0>K/leHHe B TIPUPO/E.
dusryeckre U XMMUYeCKre CBOMCTBa
anmoMuHus. AMQoTepHbIe CBOMCTBA
OKCH/Ia ¥ TUAPOKCHU/A aTFOMUHUSI.
Kene3o: nonoxenue B [Tepuoguueckon
CcUCTeMe XMMUUeCKHX 37IEMEeHTOB

O.1. MenpeneeBa, CTpoeHHe aTOMa,
HaxoxkJeHue B ripupoje. dusnueckre u
XHMMMYeCKue CBoMCTBa »kemne3a. OKCubI,
TUAPOKCUABI U cou xene3a (II) u »xenesa
(ITI), ux cocraB, CBOMCTBA U MOyUYeHUe.
Xumuueckuti IKcnepumeHm:

LemoHcmpayuu:

OcobeHHOCTH B3alMO/IeHICTBUS
OKCHZA KaflbI[Usl W HATpPUs C BOJOH
(BO3MO>KHO WCTI0/Ib30BaHue
BU/IeOMaTepUasioB).

OxpalmBaHye TJlaMeHu MOHAaMU HaTpus,
Ka/IUs ¥ KaJibLUsl (BO3MOJKHO
HCI10/Ib30BaHKe BUieOMaTepUasioB)
WccnenoBaHue CBOMCTB JKECTKOM BO/IbI.
I[Tpotiecc ropeHus »kene3a B KUCJIOPO/ie
(BO3MOYKHO MCIIO/Tb30BaHUE
BUJIeOMaTepuasoB).

JlabopamopHble onbimbi:

[IpoBejeHre KaueCTBEHHBIX PeaKIui

Ha MOHbI (Maruusi, Kaablusl,

[TnaHWpoBaTh U OCYLECTBIATh

Ha MPaKTUKe XUMHUUeCKHe
9KCTIepPUMEeHThI, TIPOBOAUTDL Hab/Ir0/[eHus,
Jles1aTh BBIBO/IBI 110 pe3y/bTaTaM
9KCTIepUMeHTa NPy TIPOBeJeHUH
nabopaToOpPHBIX OMBITOB U MPAKTUUYEeCKUX
paboT.

CrnenoBaTh npaBWIaM 0e30T1acHOM
paboThl B 1abopaTopuu

TMIPU MCI0/Ib30BaHNN XUMUYECKOU
TIOCYZIbl ¥ 000PY/10BaHUS.

[Tpou3BOAUTE BHIYUCIEHUS

10 XUMHUYECKUM

yPaBHEHUSIM.

YuacTBOBaTh B COBMeCTHOU paboTe

B Tlape WM TpyTIIe.

BricTpavBaTh pa3BEpHYyThIe TMChMEHHbIe
Y YCTHbIE OTBETHI C OMIOPOU

Ha uHdopMalMio U3 yueOHUKa U
CMPaBOYHBIX MaTepUasioB, FPAMOTHO
WCI0JIb30BaTh U3y4YeHHbIM MOHATUUHBIN
anrapat Kypca XuMUu
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a/TFIOMHHHUS,

53



denepanbHast pabouast mporpamMma | Xumust. 8—9 kaccel (6a30BbIM YPOBeHb)

LIUHKa, >xene3a (I1) u »xkenesa (III), megu
(IT), onmcaHue MPHU3HAKOB UX
MPOTEKaHUsl.

VccnemoBaHre aMOTepHBIX CBOKCTB
TUJPOKCU/A aTlFOMUHUSA U TUAPOKCH/A
LIMHKa.

IMpakmuueckue pabombi:

Ne 6. JKECTKOCTb BOZIbI U METO/IbI eé
yCTpaHeHws.

Ne 7. PellieHre 3KCIieprMeHTa/IbHbIX
3a/1au 1o TeMe «BakHeume MeTasibl U
WX COeUHEHUSI».

BbruucneHus:

10 YpPaBHEHHUSIM XUMHUUYECKUX peaKi[uH,
ec/I OIVH U3 PeareHToB JlaH B U30bITKe
W/ COZIEPKUT MPUMECH;

MaCCOBOU [IO/TM BbIXO/Ia MPOAYKTA
peakLyu

Wtoro nio pasgeny

20

Pa3p

en 4. XuMus M OKpyXawujasi cpeja

4.1

XUMHUA U
OKpy’Karoljas cpeza

3

BelijecTBa 1 MaTepuasbl B TIOBCEHEBHOM
JKU3HU uesioBeka. be3omnacHoe
HCTI0/Tb30BaHe Bell[eCTB U XMMHUUYeCKUX
peakiuii B ObITy. [lepBasi momoIib npu
XUMUYECKHX 0)KOTax U OTpaBIeHUSIX.
XvMHuecKoe 3arpsi3HeHre OKpYyrKarolilei
cpenbl (TipefienibHast JOMyCTUMast

XapakTepr30BaTh POJIb XUMHUU

B PA3/IMUHBIX cdepax AeAaTeTbHOCTH
JItOJlei, OCHOBHBIE BelllecTBa U
MaTepyabl, TIPUMeHsIeMbIe B )KU3HU
COBpEMEHHOI0 yesioBeKa.

OOBSICHATD yC/IOBHS 0€30I1aCHOTO
WCTI0/Th30BaHUS BEIIeCTB U XUMUUECKUX
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KOHL|eHTpaLus BewecTs. Poib xumun peakiyii B ObITY.

B PellleHnH KOJIOTMUeCKUX Tpobiem. AHanu3upoBaTh U KPUTUUYECKU
Xumuueckuii 3KcnepumeHm: OLleHUBaTh UH(GOPMALUIO O BIUSHUU
HemoHcmpayuu: TIPOMBIIIEHHOCTH, CeJIbCKOTO
N3yuenne 06pa3rjoB MaTepuaaoB XO03SI1CTBA, TPAHCIIOPTA U JIp. Ha
(cTeksio, CIIJIaBbl METAJIIOB, MOJIMMEPHbIE | COCTOSTHUE

MaTepHaJibl) OKpY»Katollel cpeJibl.

YMeTb 0Ka3bIBaTh MEPBYIO MMOMOIIb

NP XUMUYECKUX 0XKOTaX W OTPaB/IEHUSIX.
[TpuHUMaTh yuacTue B 00CYyKAeHUU
npob/ieM XUMUUYECKOW U 3KOIOTHYeCKoM
HarpaB/IeHHOCTH, BbICKA3bIBaTh
coOCTBEHHYIO TTO3UIIMIO T10 ITpobsieMe 1
Tipe/ijilaraTb BO3MOYKHbIE ITyTH eé

peleHus
Wtoro no paszeiny: 3
PesepBHOe Bpemst 3
OBLIEE UNCJIO YACOB 68

110 TTPOT'PAMME
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