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IMosicHUTe/IbHAsA 3anmucKa

Pabouass mporpaMMa 1o XWMHU Ha ypOBeHb OCHOBHOTO o0iriero oOpa3oBaHUs AJis
obyuaronuxcss 8-9-x kmaccop 'KOY CO «CYBY» paspaboTaHa B COOTBETCTBUU C
TpebOBaHUSMMU:

. denepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 ob6pa3oBaHuu B
Poccuiickon ®@eneparyn»;

. npuka3a MuanpocsemjeHds oT 31.05.2021 Ne 287 «O6 yTBepXXAeHUH
denepanbHOrO0 TrOCyJapCTBEHHOTO 00pa3oBaTe/lbHOTO CTaHZApTa OCHOBHOTO —001iero
obpa3oBaHUsI»;

. npuka3a MuHnnpocBeiienuss ot 18.05.2023 Ne 370 «O6 yTBepkaeHUU
denepanbHOM 06pa30BaTe/IbLHOM MTPOrpaMMbl OCHOBHOTO 0011jeT0 06pa30oBaHusi»;

. nipuka3za MuHmnpocseiijeHusi oT 22.03.2021 Ne 115 «O6 ytBepxaenuu Ilopsiaka
OpraHM3ali ¥  OCyIeCTBAeHUs 00Opa3oBaTe/NlbHON [[eTeIbHOCTM T10  OCHOBHBIM

obmeobpa3oBareslbHBIM TIporpaMmMaM — o0Opa3oBaTe/lbHbIM TTPOrpaMMaM  HauabHOTO
0011160, OCHOBHOTO 0OITIEro U cpeiHero o0Iriero oopa3oBaHusI»;

. Konrienmuu riperiofiapaHusi yuebHOTo npeaiMeTa « XUMUS»;

. KoH1jeryu 3K0/10ruueckoro oopa3oBanus B cucteMe obiijero 06pa3oBaHus;

. KoMIJIeKCHBIM ~ TJIAHOM ~~ MEpOTpPUSTHH IO  TIOBBIIIEHHWIO  KayecTBa
MaTeMaTHUeCKOT0 ¥ eCTeCTBeHHO-HayuHOTo oOpa3oBaHus Ha miepros Ao 2030 roja;

. CIT 2.4.2.4283-26 «CaHUTapHO-3MKAEMHO/IOTHUeCKe  TpeboBaHUS K

OpraHu3alysM BOCTIMTaHUS W 00y4yeHMs], OTAbIXa W O3[0POBJIEHUs AeTeld U MOJIOJeKH»,
YTBeP’KJEeHHbIX [TIOCTaHOB/IEHWEeM IJIaBHOr0 caHUTapHOro Bpaya ot 02.06.2026 Ne 19;

. CanllmH 1.2.3685-21 «['urhneHnuecKkre HOPMATHBbBI UM TpebOOBaHUA K
obecrieueHnto Ge3omacHoctd W (Win) 6e3BpefHOCTH AJisi desioBeKa (DaKTOPOB Cpefbl
00uTaHus», YTBEPKAEHHBIX TTIOCTaHOB/IEHUEM I'JTaBHOTO CaHUTAapHOTO Bpaua o1 28.01.2021 Ne
2.

Pabouasi mporpaMmma OpueHTUPOBaHa Ha 1je/ieBbie TIPUOPUTETHI, ChOPMYJ/IMPOBAHHLIE B
denepanpHOI paboueii TporpaMMe BOCIIUTaHWs U B paboueii mporpammMe Bocniutanust I'KOY
CO «CYBY».

[Tporpamma 10 XMMHH Ha ypOBHe OCHOBHOTO 00IIero obpa3oBaHHs COCTaBjieHa Ha
ocHOBe TpeboBaHUII K pe3y/bTaTaM OCBOEHHSI OCHOBHOW 0Opa3oBaTesbHON IPOrpaMMbl
OocHOBHOro o01jero obpa3oBanus, mpejactaB/ieHHbIXx B PI'OC OO0, a Takke Ha OCHOBE
denepanbHON paboueli MporpaMMbl BOCITUTAaHWS W C yUETOM KOHI[ETI[UM ITPeTo/jaBaHus
yueOHOro TpeiMeTa « XUMHUs» B 00pa30BaTe/IbHBIX OpraHu3anusax Poccuiickoii ®emepanyu.

[TporpaMMa 10 XWMMWU Ji@aeT TIpe/iCTaBjieHre O 1iesisix, 00Ijei cTpaTeruu o0yueHwus,
BOCTIMTAHUS. W Pa3BUTUs OOYyYaroIUXCs CpeiCTBaMU y4eOHOrO TipeMeTa, yCTaHaBIMBaeT
o0si3aTesibHOe TIpeIMETHOE COZlep>KaHue, TIpeflyCMaTpUBaeT pacripe/iesieHre ero o Kjiaccam
¥ CTPYKTYpMpOBaHMe TII0 pasfesaM W TeMaM IIporpaMMmbl II0 XWMWUH, OMpefessieT
KOJIMUeCTBEHHbIe U KauyeCTBEHHble XapaKTEePUCTUKU COJep)KaHus, DPEeKOMeHAyeMYo
MOC/e0BaTe/TbHOCTh U3YUEHUS] XUMHUK C YYETOM MEKIIPeAMEeTHbIX UM BHYTPHUIIPEAMETHBIX
CBsI3ei, JIOTMKH yueOHOTro TpoIjecca, BO3pacTHBIX 0COOeHHOCTel 00yUaroIuXxcs, orpezesiseT
BO3MOXXHOCTH TIpeMeTa /iJisi peasiv3alyy TpeboBaHUM K pe3y/ibTaTaM OCBOEHUsI OCHOBHOM
obOpa3oBaTe/ibHOM TIpOrpaMMbl Ha YpOBHE OCHOBHOTO 0O0IIero o0Opa3oBaHHs, a Takxke



TpeOOBaHWM K pe3y/bTaTaM OOydeHWs XUMHH Ha YPOBHe Ije/ieid M3ydeHUs TMpeaMeTra U
OCHOBHBIX BH/IOB yueOHO-TIO3HaBaTeNbHOU JeATebHOCTU OO0yYarollerocsi 1o OCBOEHUIO
yueOHOTO Co/lep>KaHUS.

3HaHVe XUMUU CJTY>KUT OCHOBOM /17151 (hOpMHUPOBaHUsSI MUPOBO33peHusi 00yuaroliijerocs,
ero rpe/icTaB/IeHUi 0 MaTepUaJIbHOM e/JMHCTBe MUPA, BaXXHYIO POJIb UTPalOT (hopMUpyeMble
XUMHEN TIpe[|CTaB/eHUss O B3aWMOIPEBpAIlleHUsIX SHePTHd U 00 3BOIOIUMM BEIIeCTB B
TIpUpo/ie, O TMyTSX pelleHus T/100anbHBIX MPob/eM yCTOMUMBOTO pa3BUTUS ueioBeuecTBa —
CbIDbEBOM, SHEPreTUUeCcKOW, TMMIINEeBOM M SKOJOTHYecKoW 0e30rmacHOCTH, TpobsieM
3[paBOOXpaHeHMUs.

N3yueHue xvumuu:

. CTI0OCOOCTBYET peasM3al[ii BOSMOXKHOCTEH [T caMOpa3BUTHSA U (DOPMHUPOBaHUS
KyJbTYPbI JINYHOCTH, ee 0011[elt 1 PyHKIIMOHATbHOM TPAMOTHOCTH;

. BHOCUT BKJaZi B (OpPMUpDOBaHWE MbIIUIEHUSS W TBOPUYECKUX CIIOCOOHOCTeM
00yuaroIXcsl, HABBIKOB UX CAaMOCTOSITe/IbHOM yueOHOM /leATeTbHOCTH, SKCITIePUMEHTaTbHBIX
U HCC/IeJOBaTe/IbCKUX yMeHUM, HeoOXOJUMBIX KaK B ITIOBCEHEBHOM >KW3HHM, TaK M B
rpodeCCUOHA/IBHOU [1eITeTbHOCTY;

. 3HAaKOMHUT CO Crelu(drKONd HAayyHOTO MBbIIIUIeHYs, 3aK/Ia/ibIBaéT OCHOBBI
1[e/TIOCTHOTO B3IJIsiZia Ha eJUHCTBO TPUPOAbI U UeioBeKa, SIB/IsieTCsl OTBETCTBEHHBIM 3TarioM B
(hopMHPOBaHNN €CTECTBeHHO-HayUYHOM I'PaMOTHOCTH 00YUaroIIXCs;

. criocobcTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIIEHWS K eCTeCTBeHHO-
HayuHbIM 3HAHUSM, K TIpUPOZie, K UeJIOBeKYy, BHOCHUT CBOW BK/Ia[ B 3KOJOTHUYECKOe
obpa3oBaHMe 00yJarOIIUXCS.

laHHbIe HarpaB/eHUs B 00yueHU XUMUK 00eCrieunBaroTCs CrieliupUKon cofiep>KaHust
yueOHOro mpeaMeTa, KOTODPBIH SBJISIeTCS TeJaroruueckyd a[aliTUPOBAaHHBIM OTPayKeHHUEM
0a30Bol HAYKW XMMHH Ha OTIpeZie/IeHHOM 3Talle ee pa3BUTHSI.

Kypc xumMuu Ha ypoBHe OCHOBHOTO 0011jero 06pa30oBaHusi OpHEeHTHUPOBAH Ha OCBOEHHE
00yuarolMHUCS CUCTeMBI TTIePBOHAYaIbHbBIX TTIOHATUN XUMHW, OCHOB HeOpTraHUUeCKON XUMUH
Y HEKOTOPBIX OT/Ie/IbHbIX 3HAUMMbIX TIOHSTUI OpraHUUeCcKou XUMUHU.

CTpyKTypa cojiep>kaHusi IpOrpaMMbl 110 XUMHUM C(pOpMHPOBaHa Ha OCHOBE CHCTeMHOT'0
nozixoza K ee usyueHuto. CojiepykaHue CK/IaJbIBAeTCSI U3 CUCTEMbI TIOHSATHN O XMMHUUYECKOM
3/IeMeHTe Y BeIlleCTBe U CHCTEeMbl TMOHATHM O XUMHUUeCKOW peakijuu. O0e 3TU CHUCTeMbI
CTPYKTYPHO OpraHW30BaHbl MO MPUHIUITY MOC/eI0BaTe/IbHOIO Pa3BUTHS 3HAHUM Ha OCHOBE
TeOpeTUYeCKUX TIPe/ICTaB/IeHU Pa3HOTO YPOBHS:

. aTOMHO-MOJIEKY/ISIPHOTO YUeHUsI KaK OCHOBBI BCET'0 eCTeCTBO3HAHKS;
. [Teproauueckoro 3akoHa /I.M1. MeHeneeBa Kak OCHOBHOTO 3aKOHa XUMUUY;

. y4eHUs1 O CTDOEHUM aTOMa U XUMUYEeCKOHW CBSI3Y;

. TIpe/ICTaB/IeHUM 00 3/IeKTPOIMTUUECKOM AUCCOLMALIMM BEIIeCTB B paCTBOpax.

TeopeTuueckre 3HaHHS PAaCCMAaTPUBAIOTCS HA OCHOBE SMITMPUUECKU TI0JIyUeHHBIX U
OCMBIC/IEHHBIX (PAKTOB, pa3BUBAIOTCS T0OC/Ie[OBAaTe/IbHO OT OJHOTO YPOBHS K [IPYrOMY,
BBITIOJTHSAST (GYHKIMM 0OBSICHEHUSI U TIPOTHO3UPOBAHUSI CBOWMCTB, CTPOEHUSI I BO3MO>KHOCTeMH
TPaKTAYeCKOro NMpUMeHeHUsl 1 TI0/IyUeHUsI U3yuyaeMbiX BeIleCTB.

OcBoeHue TporpaMMbl M0 XUMHUHU CIOCOOCTBYeT (hOpMHPOBAHHMIO TpeZCTaB/IeHUSI O
XMMHUECKOM COCTaB/ISIIOIeN HayyHOM KapTUHbI MHpa B JIOTMKe ee CHCTeMHOW TPUPO/IbI,



1[eHHOCTHOTO OTHOIIIeHUs] K HayYHOMY 3HaHUIO U MeTo/laM T03HaHUs B HayKe. V3yueHue
XUMHH TIPOUCXOUT C TIPUBJIEUEHWEM 3HAHUW W3 paHee W3yUYeHHBbIX yueOHBIX IMpeJMeTOB:
«OKpy>xarolu Mup», «bronorus. 5—7 knaccb» U «®dusrka. 7 Kiaace».

[1py M3yueHUM XUMUH TIPOUCXOIUT (POPMUPOBaHUE 3HAHUN OCHOB XWUMHUECKOW HayKu
Kak 00J/1aCTH COBPEMEHHOT'0 eCTeCTBO3HAHUs, MPAaKTUUECKOU JiesiTe/IbHOCTUA Ye/IoBeKa M Kak
OJTHOTO W3 KOMITOHEHTOB MHPOBOH KyJ/bTyphl. 3ajladya y4eOHOTO TIpeAMeTa COCTOUT B
(hopMHpPOBaHUU CHUCTEeMbl XUMUUECKUX 3HAHUW — Ba)KHEUILNX (PaKTOB, MOHSATHI, 3aKOHOB U
TeOpeTUUeCKUX TIOJIO’KeHUH, [OCTYMHBIX 0000IeHnii MHPOBO33PEHUYeCKOr0 XapakTepa,
s3blKa HayKW, B TIPUOOILIEHWY K HayuHbIM MeTOZaM [03HaHHsS TIPU U3yueHUM BellecTB U
XUMUUYECKUX peakluid, B (OpPMUPOBAHMW U Ppa3BUTHU T[103HABaTe/JbHbIX YMEHMM U UX
IIPUMEeHeHNH B yueOHO-TIO3HABaTe/IbHOM W yueOHO-HCCe/[0OBaTe/IbCKON  [IesiTeTbHOCTH,
0CBOEHUU MpaBu/ 6e3omacHOro obpailieHus C BelljeCTBaMU B ITOBCeAHEBHOM XKU3HHU.

[Tpu u3yueHHWr XMMHUM Ha YPOBHE OCHOBHOTO 001ilero o6pa3oBaHusl BaXKHOe 3HaueHue
niprobpesu Takue 1ie, Kak:

. dbopMupOBaHUe  WHTE/UIEKTYaJbHO  pa3BUTOM  JIMUHOCTU, TOTOBOM K
camMo00pa30BaHuI0, COTPYITHAUYECTBY, CAMOCTOSITE/IbHOMY TPUHSITHIO PeIleHri, CTIOCOOHOM
a/larTHPOBATLCSA K OBICTPO MEHSIIOILIUMCS YCIOBUSIM YKU3HHU;

. HarpaB/IeHHOCTh 00yUeHMs Ha CHUCTeMaThYecKoe MpHoObIjeHre 00yJaronuxcs K
CaMOCTOSITe/IbHON  TI03HaBaTe/JIbHON  [JlesiTeTbHOCTH, HayuyHbIM MeTO/JiaM  TI03HaHUS,
(hOopMHUPYIOILM MOTHUBALIAIO U Pa3BUTHE CIIOCOOHOCTeN K XUMUM;

. obecrieueHre yC/IOBUM, CIIOCOOCTBYIOIIUX TPHOOPETEeHHI0 00YyUaro[MUCS
OTbITa Pa3HOODOpa3HOU [esTebHOCTH, TO3HAHUSI W CAMOTIO3HAHUS, K/FOUEeBBIX HABBHIKOB
(K/TFOUeBbIX KOMITeTEHIIWI), UMEIOINX YHUBepcaibHOe 3HaueHWe [Jsi pa3/MUHbIX BHJOB
JesiTeTbHOCTY;

. dbopmupoBaHue  oOmel  (YHKIMOHAJBHOM W eCTeCTBEHHO-HAayYHOMH
TPaMOTHOCTH, B TOM UHCJie YMEeHUN OOBSICHSITh U OLeHUBATh SIBJIEHHS OKPY’Kaloll[ero MHPa,
WICTIOJTb3Y$1 3HAHUS U OTIBIT, ITOTyYeHHbIe ITPU U3yUeHUH XUMUH, TIPUMEHSITh UX TIPY PellieHNH
1po0JieM B TIOBCEIHEBHOM >KU3HU U TPYZ0BOH /IeSITe/TbHOCTH;

. dopMrpoBaHue y o0Oydaroluxcsi T'yMaHUCTUUECKHUX OTHOIIEHWM, MTOHUMaHUs
1[EHHOCTH XUMHYeCKUX 3HaHUM 11 BBIPaOOTKH SKOJIOTMUeCKH 11e/1ec000pa3HOro MoBeieHus
B OBITY U TPYZOBOH esTe/IbHOCTUA B I[e/IIX COXPaHEHWs] CBOEro 37I0POBbSl M OKPY KaroIei
TIPUPOJIHOU CpeJbl;

. pa3sBUTHE MOTHMBAMM K OOYYeHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJ/IIO M
CaMOBOCITUTAaHHIO Ha OCHOBE YCBOEHHMs OOIIeue/l0BeUeCKHX I[IeHHOCTeM, TOTOBHOCTH K
0CO3HAaHHOMY BbIOOPY MPOGU/IS U HaTIPaB/IeHHOCTH Aa/IbHEHIIIero 00 yueHus..

OO011jee YKC/IO YaCoB, OTBE/IEHHBIX [I/Is1 N3YUeHUs] XMMHUM Ha YPOBHE OCHOBHOTO 00II[ero
obpa3oBanus, cocTtaBser 136 uacoB: B 8-M kjacce — 68 uacoB (2 yaca B HeJen0), B 9-M
K/lacce — 68 yacoB (2 yaca B Hejle/lio).

[ peanu3alyy MpPOTrpamMMbl  MCMOMBL3YIOTCS  y4eOHUKW, JOMylleHHble K
WCTO/Mb30BAaHUI0 TpPU  peanu3allid HMERIIUX TOCYJapCTBEHHYH)  aKKpeAWUTalUo
oOpa3oBaTe/IbHBIX MPOTPaMM HauajbHOTO OOIIero, OCHOBHOTO 00IIiero, cpegHero oOIrero
oOpa3oBaHMUsi OpraHu3alMsMU, OCYIIeCTB/SIOUMMU 00pa3oBaTe/ibHYl0 /leTe/bHOCTb,
ripukasom MuHrnpocseleHus ot 22.06.2026 Ne 436:



. Xumus: 8 knacc: 6a30BbIii ypoBeHb: yueOHUK; 5-e u3flaHue, riepepaboTaHHOe /
I"abpuensia O.C., OctpoymoB WU.I'., Cnagkos C.A., AO «M3parenbctBo "TIpocBerienye"»;

. Xumus: 9 knacc: 6a30BbIid ypOBeHb: yueOHUK; 5-e u3maHue, repepaboraHHoe /
I"abpuensH O.C., Octpoymor W.T"., Cnagkor C.A., AO «M3aaTenbctBo "TIpocBerieHue»

OneKTpOHHBIE 0Opa3oBaTe/bHBIE PeCYpChl, [AOMYyI[eHHbIe K HWCIIO/Ib30BAHUIO TIPH
peasnv3alid MMERIIMX TOCYAapCTBEHHYIO aKKpeJuTaluio obOpa3oBaTe/bHBIX ITPOrpaMm
Havya/JbHOrO OOII[ero, OCHOBHOro o00iero, cpeaHero o06iiero o00pa3oBaHUS IIPUKA30M
Munrnpocselrenus ot 25.08.2026 Ne 591.

CopepxaHue yueGHOr0 npeMeTa

8-u1 knacc

IlepBoHaua/ibHbIE XUMHUYECKHE MOHATHSA

[TpegmeT xumun. Posib XMMUM B )KU3HU uejioBeKa. XUMUsSI B CUCTeMe HayK. Tena u
BelllecTBa. PH3nMuecKre CBOMCTBA BeIlleCTB. ArperaTHoe COCTOsiHMe BellecTB. [loHsiThe O
MeTO/IaX MM03HaHus B XUMUU. UucThie BeljecTBa v cMecH. CriocoObl pa3jiesieHusi CMecei.

ATOMBI U MOJIeKYJibl. XUMUUeCcKue 3jeMeHTbl. CUMBOJIbI XUMUUECKUX 3/1eMEHTOB.
[TpocThle U C/I0XKHBIE BelljeCTBa. ATOMHO-MOJIEKY/ISIDHOE yUeHUe.

Xvumuyeckas (opmysa. BaneHTHOCTH aTOMOB XHWMUUECKHMX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBAa COoCTaBa BemlecTB. OTHOcUTe/lbHasi aTroMHasg Macca. OTHocUTe/bHasK
MoJieKy/isipHasi Macca. MaccoBasi [10J11 XMMHUYeCKOT0 3jieMeHTa B COeJUHEeHUH.

KommuectBo BemjectBa. Mosib. MosisipHast Macca. B3aumMocBsi3b KO/mMyecTBa, MacChbl U
yKC/Ia CTPYKTYPHBIX eJUHUL] BelljecTBa. PacueTsl 1o ¢hopMynaMm XUMUUECKUX COeUHEHUM.

du3nyeckre U XMMUUeCKre sIBJeHUs. XMMUUecKasl peakius U ee TpH3HaKU. 3aKOH
COXpaHeHUs MacChl BellleCTB. XUMHUUecKue ypaBHeHUs. Krnaccudukaiys XuMHAUeCKUx
peakiuii (CoefHEHUSs], pa3/i0’KeHHsI, 3aMellieHus], 0bMeHa).

XUMHUYeCKUH IKCTIePUMEHT:

3HaKOMCTBO C XUMHUUeCKOU TTOCY/I0M, TIpaBHIaMy pabOThI B 7ab0paTOpHH U MpreMaMH
obpaitieHus ¢ 1abopaTopHbIM 000pyI0BaHHEM, H3YUeHHEe U ONMCaHWe (HHU3UUECKUX CBOMCTB
00pasIjoB HeOPraHWYeCKUX BEIeCTB, HaO/mojeHre hu3nuecKux (TIaB/ieHHue BOCKa, TassHHe
NbJia, pACTUPaHUe caxapa B CTyNKe, KUTIeHWe U KOHZeHCalys BObl) U XMMHUUYeCKUX (TOpeHue
CBeuM, TpOKaJMBaHWe MeJHOM MPOBOJIOKH, B3aMMO/elCTBUe Mejla C KMCJIOTOM) SIBJIEHUM,
HaO/IIO/leHHe W OINMMCaHHe TIPU3HAKOB ITPOTEKAaHWs XUMHUECKMX peaki[uii (pa3iokeHHe
caxapa, B3aMO/IeiCTBHe CePHOI KMCJIOTHI C XJIOpHI0M Oapwsi, pa3/ioyKeHre THAPOKCHIa MeTr
(IT) mpu HarpeBaHWM, B3aUMOJEUCTBHE >Kejie3a C pacTtBopoMm cosu meau (1), musyueHue
Ccriocob0B pa3fie/ieHHsi CMeceii: C TIOMOII[bI0O MarHuTa, (UIbTPOBaHWe, BbIMlapHBaHUe,
JUCTWINALMS, XpoMaTorpadusi, TIpoBeJjeHHe OYKMCTKU TIOBapeHHOM comu, HabsofeHue U
OMMCaHWe pe3y/IbTaTOB MPOBeJEHUsI OMNbITa, WITIOCTPUPYIOIEr0 3aKOH COXpPaHEHUsI MaccChl,
co3/laHue Mo/lesield MOJeKy/1 (1l1apoCTep>KHEeBbIX ).

BakHeM1e npe/CTaBUTe/I HeOPraHNYeCKHX BellecTB

Bo3nyx — cmeck rasos. CocraB Bo3zyxa. Kucmopos — s1eMeHT U IIPOCTOe BeIecTBo.
HaxoxxzaeHue Kuciopoja B mpupoje, (u3ndeckhe W XUMHUYECKHe CBOMCTBA (peakLiu
ropenusi). Okcugwl. IIpumeHenue Kucaopozaa. Crocobbl mMoJyueHUs KHC/IOpPoJa B



naboparopuy 1 TIpoMbIiiieHHOCTH. KpyroBopoT Krciopo/a B ipupoge. O30H — a/uIoTpOrHast
MoZubUKaLUS KUCIOPO/a.

TersioBor 3(PdheKT XMMHUUeCKOM peakiud, TepMOXMMUUeCKHe ypaBHeHHs, 9K30- U
SHZOTEpMHUYECKHe peakluu. TOIUIMBO: yrojib U MeTaH. 3arpsisHeHue BO03/[yXa, YCUJIeHHe
NapHUKOBOTrO0 3¢ deKTa, pa3pyllieHrue 030HOBOT'O CJIOS.

Bogmopony — simemeHT u TipocToe BeljecTBO. HaxokgeHue BOAOpoAa B MPHUPOJE,
bu3nueckre U XuMHUUYeCcKre CBOMCTBA, MpUMeHeHu e, CIIoco0b roJiyueHus. KUcIoThl U costu.

MouJisipHbii 00BbeM ra3oB. PacueTsl 110 XUMHUUYECKUM YpaBHEHUSIM.

du3nueckre CBOMCTBa BOJbl. Boja kKak pactBoputenb. PacTBopbl. HacklllleHHbIe U
HEHAaChILLeHHbIe PacTBOPbI. PacTBOPMMOCTh BellleCTB B BoZie. MaccoBasi [1o/1s1 BellleCTBa B
pacTBope. X¥MHUYeCKUe CBOMCTBA BO/bl. OcHOBaHUs. PoJib pacTBOPOB B MPUPOJE U B XKU3HU
yesioBeka. Kpyrosopor Bojbl B npypoze. 3arpsi3HeHue NpyupoAHbIX Boz. OXpaHa M OUUCTKA
TIPUPOJHBIX BOJ,.

Knaccudukanys HeopraHuueckux coeguHeHuu. Okcubl. Kiaccudukaiusi OKCU/IOB:
cosieobOpa3yromiye  (OCHOBHBIE, KHCJIOTHble, aMbOTepHble) U  HecojeoOpasyrolye.
HomeHknaTypa okcuioB. Pu3nMueckue U XHUMUUECKHMe CBOMCTBa OKCH/OB. I[lomyueHue
OKCH/JIOB.

OcHoBanusi. Knaccudukaiusi OCHOBaHWM: 111€JI0UYM M HEPacCTBOPUMbIE OCHOBaHWMSI.
HomeHknaTypa ocHoBaHuW. Pu3nueckue U XMMUYECKHWe CBOMCTBA OCHOBaHUU. [TomyueHue
OCHOBAHUU.

Kucnotel. Knaccudukanusi kucnor. HomeHknatypa KuoioT. ®Pusuueckue U
XUMHUeCKre CBOMCTBa KUMIOT. Psiy aktuBHOCTHM Meta/ioB H.H. Bekertoma. I[losmyuenue
KHUCJIOT.

Cosmu. Homenknartypa cosiedd. @u3nueckre U XUMUUYeckKre CBOUCTBa cosield. [TonyueHue
coJieu.

['eHeTHueCKasi CBSI3b MeXX/y K/1aCCaMU HeOPraHUYeCKUX COeUHEHUN.

XUMHUYeCKUH IKCTIePUMEHT:

KaueCTBEHHOe Orpe/ieJieHUe COZiep>KaHusl KUC/IOpoJla B BO3/Ayxe, TMOJIyyeHue,
cobupaHue, pacrio3HaBaHWe W U3yueHre CBOMCTB KUC/IOpo/ia, HabmoieHre B3auMO/JeHCTBHUS
BellleCTB C KHC/IOPOJOM U YCJOBHSI BO3HUKHOBEHUSI W TpeKpalljeHusi ropeHUst (Iorkapa),
03HaKOMJIeHHe C obpa3sljaMd OKCH/JOB W OIMCaHWe WX CBOWCTB, TOydeHUe, coOupaHue,
pacrio3HaBaHWe W W3yuyeHWe CBOMCTB BOJOpoJa (ropeHue), B3avMOJEWCTBUE BOJOpPOJa C
okcuzom mMeau (II) (Bo3MOKHO MCITO/TIb30BaHKME BH/[eOMATepPHA/IOB), HaOmomeHe 06pa3siioB
Bell[eCTB KOJWYeCTBOM 1 MoJib, HCCefloBaHWe OCOOeHHOCTeH pacTBOPEHHSI BeIeCTB C
pa3/IMYHOM paCTBOPHMMOCTBIO, TIPUTOTOB/IEHHE PAaCTBOPOB C Omnpezie/IeHHOW MaCcCOBOU Aj0/ier
pPacCTBOPEHHOI'0 BellleCTBa, B3aMMO/IEMCTBME BO/bI C MeTa/ulaMH (HaTpueM U KaJbl[eM)
(BO3MOYKHO HCTIO/Ib30BaHHE BHieOMaTepHasioB), UCCAeloBaHHe 00pa3lioB HEOpPraHUUYeCKUX
BeIl[eCTB Pa3/IMUHBIX K1aCCOB, HaO/M0ieHe U3MeHeHUs] OKpacKy UH/IMKaTOPOB B pacTBOpax
KUC/IOT U IIje/ioueid, n3yueHue B3auMoziercTBusi okcuga Meau (II) ¢ pactBopom cepHoit
KUC/IOThI, KACJIOT C MeTa//laM{, peaklUi HeWTpaju3aliuM, MoJiydeHue HepacTBOPHUMBIX
OCHOBaHWM, BbITECHEHHWE OJHOTO MeTa//la [APYrMM HW3 pacTBOpa COJIA, pelleHre
9KCIepUMeHTa/IbHbIX 3a/jau M0 TeMe «BaKHelllve K/acCbl HEOpraHUUeCKUX COeIMHEeHUN».



Ilepuoguyeckuu 3akoH M Ilepuoguyeckas cucreMa XuMu4eckux 3j1emenTos JI.W.
MenpeeeBa. Crtpoenue aTOMOB. Xummnuyeckas CBA3b. OKuC/IUTeIBHO-
BOCCTaHOBHUTe/IbHbIE PeaKuf

[TepBble MOMBITKM KIAaCCU(PUKALIMM XUMUYECKUX 37emMeHTOB. [loHsiTve o rpymmax
CXO/IHBIX 3/IeMEHTOB (Ie/IOUHble W I[e/IOUHO3eMe/IbHble MeTa/libl, TrajoreHbl, UHePTHbIE
rasnl). J7IeMeHThI, KOTOpble 00pa3ytoT ambOoTepHbIe OKCHABI ¥ THAPOKCH/IBI.

[Teproauueckuii 3akoH. Ilepuoanyeckass cucteMa XWMUYeCKUX 3emMeHToB [I.U.
MeHjieneeBa. KopoTkonepuoiHasi U AnuHHOMNepuoAHast ¢hopmel Ileproanyeckol CUCTEMBI
xuMuueckux snemeHToB [I.V. MeHgeneeBa. Ilepuoabl u rpymmbl. PU3WUECKUH CMBIC/T
IIOPSIZIKOBOI0 HOMepa, HOMepOB I1epro/ia U IPYIIIbI 3/IeMeHTa.

Crtpoenvie artomoB. CoctaB aTtoMHbIX sfep. Ms3otombl. OnekTpoHbl. (CTpoeHue
9/IEKTPOHHBIX 000/10ueK aTOMOB TIepBbIX 20 XUMHUUECKUX 3/1eMeHTOB Ilepuozpueckoit
cuctemsl [I.V1. MeHgenieeBa. XapakTepuCTUKa XUMHUUYECKOI'O 3/IeMeHTa 10 ero I0JI0KEeHUIO B
[Tepuoauueckou cucteme [1.M. Menzeneega.

3aKOHOMEPDHOCTA  HW3MEHeHHs  pajuyca aTOMOB  XUMHUYECKHUX  3JIEeMEHTOB,
MeTa//TMYeCKUX U HeMeTa/UTMYeCKUX CBOMCTB MO rpynrnaM U MepruofiaMm.

3HaueHuve Ileprognueckoro 3akoHa W IleprogWUeCcKOW CHUCTEMbl XUMHUYECKHX
57IeMEHTOB [|/1s1 Pa3BUTHS HAYKU U NPakTUKU. /.. MeHzieneeB — yueHbIl U rPakIaHUH.

Xvumuyeckas  cBsisb.  KoBaseHTHass  (TosisipHass W HeMOJISIPHasi)  CBSI3b.
OJIEKTPOOTPULIATE/IbBHOCTh XUMUUYECKUX 3JIeMeHTOB. VIOHHast CBSI3b.

Crernienb oOkuc/aeHUsi. OKUCIUTe/IbHO-BOCCTAHOBUTE/IbHBIE peakluu. I[Iporeccsl
OKHMCJIEHUS] U BOCCTaHOBJIeHUs. OKUC/IUTENA U BOCCTaHOBUTEJIH.

XUMHUYeCKUH IKCTIePUMEHT:

u3yueHre 00pa3lioB BeIeCTB MeTas/yIOB ¥ HEMEeTaJIJIOB, B3aUMO/eMCTBHEe THAPOKCHU/A
LIMHKA C paCTBOpPaMH KUCJ/IOT U 11eJI0Uel, MPOBe/ieHue OMNbITOB, WITIOCTPUPYIOLIUX TTPUMephI
OKHC/TUTEIbHO-BOCCTaHOBUTE/IbHBIX peakivii (ropeHre, peakijuu pa3ioykeHus, COeJUHeHNs).

MexxnpeaMeTHbIe CBSI3U

Peanuzansi MeXXIrpeJMeTHbIX CBs3ed MNpU H3YUeHUM XUMUU B 8-M Kjacce
OCYIIIeCTBJIIETCSI Uepe3 MCITO/Ib30BaHWe KaK OOIMUX eCTeCTBeHHO-HayUYHBIX TOHSTUM, TaK U
TIOHSATUM, SIBSIIOIIUXCS CUCTEMHBIMU [/ OT/e/IbHBIX TIpeMeTOB eCTeCTBeHHO-HayyHOro
LIUKJIA.

OO01ie ecTeCTBeHHO-HayuHble TIOHATHS: HAay4HbIN (DakT, TUIIOTe3a, TEOpHSs, 3aKOH,
aHa/M3, CHHTe3, Kjaccuukalys, TepUOANYHOCTb, HaOJIOZileHne,  JKCIIePUMEHT,
MO/ie/TMpOBaHue, u3MepeHue, Mo/ieJlb, IB/IeHHe.

du3nkKa: Marepusi, atoM, 3/J€KTPOH, MNPOTOH, HEUTPOH, HWOH, HYK/IWJ, W30TOMbI,
PaJM0aKTUBHOCTb, MOJIEKY/a, 3JIeKTPUUYeCKU 3apsifi, BellecTBO, Teso, 00bem, arperatHoe
COCTOsIHUE BelleCTBa, ra3, (pu3nueckue BeJIMUMHbBI, eAUHULIbI U3MepeHusi, KOCMOC, TJIaHeThI,
3Be3/bl, CostHIIe.

buonorus: porocunTes, AbixaHue, brocdepa.

leorpadusi: atmocdepa, rugpocdepa, MUHEpasbl, TOPHble TIOPOAbI, TOJIe3HbIe
HCKOIlaeMble, TOIIJIMBO, BOAHbIE PECypPChI.

9-1 Kj1acc

BeinecTBo U XMMHUYeCKas peakLus



[Tepynognuecknii 3akoH. Ilepuoguueckas cucremMa XMMHAUYeCKUX 3remeHToB [I.N.
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPDHOCTH B W3MEHEHUM CBOMCTB XUMHUYECKUX
3JIeMEHTOB TIePBbIX TPeX MEepUO/OB, Kalus, KaJbLysd U UX COeJUHEHUN B COOTBETCTBUU C
TOJI0KEHUEM 37ieMeHTOB B [leproanueckoi CicTeMe U CTPOEHWEM UX aTOMOB.

CrpoeHue BelecTBa: BUZbl XMMUUECKOW CBSI3U. TWIbI KPUCTA/UTMUECKUX PeLIeTOK,
3aBUCMMOCTb CBOMCTB BeIleCTBa OT TWIIA KPUCTA/JIMYECKOU pelleTKH YU BUAA XUMHUYeCKOU
CBSI3U.

Krnaccugukaiys 1 HOMeHK/IaTypa HeOpraHMueCKuX BelllecTB. XMMUYeCKre CBOMCTBa
BelLL[eCTB, OTHOCSLLMXCS K pPa3/IMUYHbIM KjlacCaM HeOPraHWYeCKUX COeJMHeHWH, TeHeThuecKast
CBsI3b HEOPraHWYeCKUX BeIeCTB.

Knaccudukarys XxumruuecKUx peakiyii o pa3/MuHbIM MpU3HaKaMm (TI0 UMCITy U COCTaBy
yUaCTBYIOLIMX B peaklUM BeLIeCTB, 0 TeryioBOMYy 3(PQeKTy, M0 U3MEHEHUIO CTerneHeu
OKMCJIEHHSI XUMHUUYEeCKUX 3/IeMeHTOB, 0 00paTUMOCTH, T10 YUaCTHIO KaTajnu3aTtopa). DK30- U
SH/IO0TePMUYECKHEe PeakLiy, TEPMOXUMHUYECKHE YPaBHEHUSI.

[ToHsATHE O CKOPOCTH XUMHUUeCKOU peakijuu. [ToHsTHEe 06 06paTUMBIX U HEOOPATUMBIX
XMMUUECKUX peakiusix. [IoHATHMe O FOMOTeHHBIX U TeTepOreHHbIX peakiusx. [loHsAThe o
Kataiuze. [loHATHE O XUMHUYECKOM paBHOBecuMU. PaKTOpbl, B/USIOIIME HAa CKOPOCTh
XUMUYECKOM peakiuu U M0JI0’KeHe XMMHUYeCKOTO PaBHOBECHSI.

OKUC/INTE/IbHO-BOCCTAaHOBUTE TbHBIE PEeaKIUU, JIeKTPOHHBIN OamaHC OKUC/IUTe/TbHO-
BOCCTaHOBUTEbHOU peakii. CocTaB/ieHe YpaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTE/TbHBIX
peakI[yii C UCI0/Ib30BaHeM MeTo/a 3/IeKTPOHHOTo OasaHca.

Teopust 3/IEKTPOJIUTUUECKOW [UCCOLMALIMU. OJIEKTPOJIUTBI U HEe3JeKTPOJIUTHIL.
KaTuoHsbl, aHHOHBL. MeXxaHu3M AWCCOLMAalY BelleCTB C pa3/IMYHbIMU BUJaMA XUMUUECKOU
cBsi3u. CrereHb Auccoranviv. CUIbHbIE U C/1a0Oble 37IeKTPOJIATHI.

Peakiiuy MOHHOTO OOMeHa. Y C/IOBUSI TIPOTeKaHUs peakluii MIOHHOTO 0OMeHa, TIO/THbIe
Y COKpaleHHbIe NOHHbIE ypaBHeHHUs peakui. CBOKMCTBa KHMCJIOT, OCHOBAHUM U COJIEUN B CBETE
Tipe/iCTaB/eHnd 00 37eKTPOMTHYeCKOW Auccoiuyalui. KauecTBeHHbIe peakiiyd Ha HOHBI.
[ToHsATHE O TUAPO/IK3E COJIEN.

XUMHUYEeCKHH IKCIIePUMEHT:

O3HaKOMJIEHHE C MOJEJSIMU KPUCTa/UIMUeCKUX PEeLIeTOK HeOpraHMYeCKux BeleCTB —
MeTa/UIOB U HeMmeTa/sIoB (rpaduta U anMasa), C/I0XKHBIX BeleCTB (X/J0pUja HaTpus),
VICC/IelOBaHUe 3aBUCHMOCTH CKOPOCTH XMMHYECKOM peakldyd OT BO3ZEeUCTBUS Pa3/TMUHbIX
(akTOpOB, MCC/el0BaHKE 3/IEKTPONPOBOAHOCTHU PACTBOPOB BeLL[eCTB, MPOLiecca AUCCOLUALIUU
KMUCJ/IOT, 1leJiouer U coJied (BO3MOKHO HCMOJIb30BaHWE BUieOMaTepuasioB), MpoBeeHHe
OTIBITOB, W/UTFOCTPUPYIOLMX TIPU3HAKU TIPOTeKaHUsl peakilivii MoHHOTo oOMeHa (oOpa3oBaHue
ocaZika, BbllesleHHe rasa, oOpa3oBaHHe BO/bl), OMBITOB, W/UIFOCTPUPYIOLIUX TPHUMeEpEI
OKHC/IUTE/IbHO-BOCCTaHOBUTEIBHBIX peakLiil (rOpeHre, peakLjuu pas3/ioykeHus], COeJUHeHNs),
pacrno3HaBaHWe HeOPraHWYeCKWX BeLeCTB C MOMOLbI0 KayeCTBEHHBIX Peakldd Ha WOHBI,
pellleHre SKCIepUMeHTa/IbHbIX 3a/ay.

HemeTtasn/ibl 1 MX COeANHEHUA

OO1jasi xapakTepucTuKa rasoreHoB. OcoOeHHOCTH CTPOeHUsi aTOMOB, XapaKTepHbIe
crerieHu okucieHus. CTpoeHWe U (PU3NUECKHe CBOMCTBA MPOCTBHIX BEIECTB — rajoreHoB.
XUMHUecKre CBOWCTBA Ha IMpHMepe XJjiopa (B3auMO/IelCTBHe C MeTaslaMM, HeMeTasllaMH,



mjesiouamu). XsopoBozopof. CossiHas KWUCI0Ta, XUMUYeCKHe CBOWMCTBA, MOIy4YeHHe,
npyuMeHeHue. [leiicTBUe XJjiopa W XJIOPOBOJOPOJila Ha OpraHM3M uesjoBeKa. BakHelime
XJIOPU/IbI M X HAaXO’KJeHre B TIPUPOJE.

OOb1jasi xapakTepucTtuka 3/eMeHToB VIA-rpynmbl. Oco0eHHOCTH CTpPOeHUs] aTOMOB,
XapakTepHble cTerieHW oKucaeHus. CTpoeHHe U (pu3rMuecKue CBOMCTBA MPOCTHIX BELeCTB —
KHUCJIOPO/ia U Cepbl. AJIZIOTPOITHbIe MOAW(UKALIMKM KUCI0PO/ia U cepbl. XUMUUYECKHe CBOWCTBa
cepbl. CepoBOJIOPO/, CTPOeHUe, (hU3Myeckre U XUMUUeCcKre CBOMCTBAa. OKCHABI Cepbl Kak
Tipe/ICTaBUTEN KUCJIOTHBIX OKCUZOB. CepHas KMCI0Ta, (M3UUeCKre U XMMUYecKre CBOMCTBa
(obmMe Kak TIpe/iCTaBUTeNs Kjacca KUC/IOT W crieldduueckue). XUMHUYECKHe peaKIVH,
Jie)kaillie B OCHOBe TMPOMBIILIJIEHHOTO Crioco0a ToJydeHUst CepHOM KUC/IOThL. [IpuMeHeHue
cepHOil KUCIOTb. CoO/MM CEepHOW KHUC/IOThl, KaueCTBEHHasl peaklysi Ha CyJib(daT-uoH.
HaxoxJeHue cepbl U ee cOeJMHEHUM B MpUpo/ie. XUMUUeCKOe 3arpsi3HeHHe OKPY’Karolllen
cpefibl COeAVUHEHUsIMU Cepbl (KUCJIOTHbIE [OXAW, 3arps3HeHre BO3[AyXa W BOJ0EMOB),
Croco0bl ero rnpeioTBpallieHusl.

OO61jasi xapakTepucThka 31eMeHTOB VA-rpymmnbl. Oco6eHHOCTU CTPOEHHs aTOMOB,
XapaKTepHble CTeleHd OKUCIeHWsl. A30T, paclpocTpaHeHWe B Tpupofe, ¢usnuyeckue U
XuMuyeckre cBorcTBa. KpyroBopor a3ora B mnpupoje. AMMHUAK, ero ¢usnueckue |
XUMUYEeCKre CBOWCTBa, MojyyeHUWe U TipumeHeHue. Co/ii aMMOHUS, WX (U3MUYeCcKHe U
XUMHUUeCKre CBOMCTBa, mpuMeHeHue. KauecTBeHHasi peakiivsi Ha MOHbI aMMOHUS. A30THasi
KHC/IOTa, ee TIoydyeHre, pu3nueckie U XMMUUeCKre CBOMCTBa (00Iye Kak Ipe/CTaBUTe/Is
KJjlacca KUCaoT U cneuduueckre). Mcrnoab30BaHre HUTPATOB U COJIeH aMMOHHSI B KaueCTBe
MUHEePa/IbHBIX y00peHui. XUMHUueckoe 3arpsi3HeHre OKpYsKarollel cpefbl CoeMHEeHUsIMU
a3ota (KWACJIOTHbIe [JOXIW, 3arpsi3HeHWe BO34yXa, IOuBbl U BogoeMoB). Docdop,
a/uiIoTponHble Moaudukaiuu ¢docdopa, dusmyeckue U XUMUUeCKHe CBOWCTBa. OKcup
dochopa (V) u dochopHas kucnora, ¢pusmueckue U XWUMUYECKHe CBOWCTBA, TOTyUYeHUe.
Hcnonb3oBanue docdaToB B KaueCTBe MUHepaIbHBIX y100peHuii.

OOb1jasi xapaktepucTtuka 37eMeHToB [VA-rpynmbl. Oco6eHHOCTH CTPOeHHs aTOMOB,
XapaKTepHble CTeNeHU OKMC/IeHHs1. Y T/Iepo/, a/lJIOTPOIHbIe MogubUKaLMY, PaclpoCTpaHeH e
B rpupojie, ¢hu3nyeckre U XMMHUYeCKHWe CBOMCTBa. Ajcopbuusi. KpyroBopor yriepoga B
nipupoge. OKcuabl yrieposa, ux pusnueckre U XMMUYeCKre CBOMCTBA, JeMCTBHE Ha XKUBbIE
OpraHu3MBbl, TIOJy4eHre U TIpUuMeHeHre. DKO0JIoruuecKre nmpo0sieMbl, CBsi3aHHbIe C OKCUIOM
yrnepoaa (IV), rumore3a T1/1006a/7bHOTO TIOTEIVIEHWS] K/IMMara, ITapHUKOBBIM 3 deKT.
YronbHas KUC/IOTa U ee COMU, UX (PU3Mueckre W XUMHUUECKHWe CBOMCTBA, TOJiyueHHWe U
npuMeHeHne. KauecTBeHHasi peakivss Ha KapOoHaT-vOHBI. Vcrionb3oBaHue KapOOHAaTOB B
ObITY, MeIULIHE, TIPOMBIIIJIEHHOCTU U CeJIbCKOM XO3SICTBe.

[TepBoHauabHbIE TTIOHATHUS 006 OpraHUUeCKHX BelljeCTBaX Kak 0 COeJUHEHUSIX yriaepoa
(MeTaH, 5TaH, 3TWIEH, alleTW/IeH, 3TaHOJ/, [JIMLIepUH, YKCyCHas Kuciota). [IpupopHble
VMCTOUYHUKHU YTJIeBOZOPO/OB (Yrojib, TIPUPOAHBINA ra3, HedThb), MPOAYKThl X MepepaboTKu
(6eH3uH), UX poab B OBITY W TPOMBIILIEHHOCTH. [loHATHe O OMOIOrMYecKU Ba’KHBIX
BelllecTBax: Kupax, Oe/ikax, yrieBoZiax — U WX PO B JKU3HU uesioBeKa. MarepuaabHOe
eZIMHCTBO OPraHUUeCKUX Y HeOpraHW4YeCKrUX COeJMHeHUH.

KpemHuli, ero (usnueckve U XUMHUYECKHE CBOWCTBA, IMOJyueHHWe W MNpPUMeHeHHUe.
CoeauHenusi KpeMHus: B Tipupofie. OOiue mpeacraBieHdss 00 okcuze kpemuus (IV) u



KpeMHHeBOU KucjioTe. CUIMKAThI, UX UCTIO/Tb30BaHKe B OBITY, MeIULIHE, TIPOMBIIITIEHHOCTH.
BaykHeli1ie cTpovTebHbIe MaTepUasbl: KepaMuKa, CTeK/IO, [jleMeHT, OeToH, ykeme300eToH.
[Tpo6sieMbl 6€30MacHOrO MCMOIb30BaHUSI CTPOUTENBHBIX MaTepuasioB B TIOBCEAHEBHOU
JKU3HU.

XUMHYEeCKNH IKCIIePUMEHT:

n3ydyeHre 00OpasllOB HEOPraHWUeCKHWX BEIeCcTB, CBOWCTB COJITHOM KHC/IOTHI,
TIpOBeJieHNe KaueCTBEHHBIX peakl[uii Ha XJIOpUJ-MOHbI W Hal/ofleHHe TPU3HAKOB MX
MPOTEKaHUsl, OMbIThI, OTPAXKaloIue (U3NYeCKre U XMMUYEeCKre CBOMCTBA rajJoreHOB U UX
coelHeHWM (BO3MOJKHO HCIIO/Ib30BaHHE BH/leOMaTepUaiOB), O3HAKOM/IeHHe C obpa3iiamMu
XJIOpUJIOB (Ta/IOTeHK/I0B), 03HAKOM/IeHHe ¢ 06pa3ijaMyl cephl U ee COeIMHEeHUSIMH (BO3MOKHO
WCTI0/Ib30BaHKe BU/eOMaTepHasioB), HabmrofieHWe Tipoilecca OOyT/IMBaHUSI caxapa II0f
JIEICTBUEM KOHLIEHTDMPOBAHHOM CEPHOM KHWCJIOThI, H3y4YeHHe XUMUUYEeCKUX CBOWCTB
pa30aB/ieHHOM CepPHOM KHCJ/IOTHI, TPOBeIeHNe KaueCTBEHHOW peakIMM Ha CyabdaT-uoH U
HaOJ/TI0/[eHre TIpH3HaKa ee MPOTeKaHUs, 03HaKOMJIeHHe C (hH3UUeCKHMH CBOMCTBAMHM a30Ta,
dochopa u ux coeauHeHH (BO3MOYKHO MCIIO/b30BaHHE BHIEOMAaTepHaioB), oOpasliaMu
a30THBIX U (hochopHBIX yn00peHuH, ToTyueHre, coOOMpaHre, paclio3HaBaHHe W U3ydeHHe
CBOMCTB aMMHUaKa, MPOBe/leHre KaueCTBEeHHbIX peakl[Mii Ha MOH aMMOHUS U docdaT-uoH U
vM3ydyeHrWe TMPU3HAKOB KX MPOTEKaHWsl, B3aUMOJIECTBUE KOHL[EHTPUPOBAHHOM a30THOM
KUC/IOTBI C MeZbi0 (BO3MOXXHO WCIIO/Ib30BaHUE BU/IeOMATepUaioB), U3ydeHUe MoJenen
KPUCTA/VIMUeCKUX pelIeTOK anaMasa, rpadura, (ysuiepeHa, 03HAaKOMJIeHHWe C TIPOLIeCCOM
azicopOI[K paCTBOPEHHBIX BeIIeCTB aKTUBUPOBAHHBIM YIJIEM M YCTPOWMCTBOM MPOTUBOTrasa,
TroJjiyueHre, cobrpaHue, pacrio3HaBaHUe U U3yueHHe CBOWCTB YTJIEKUC/IOTO ra3a, poBe/ieHre
KaueCTBEHHBIX peaki[Mii Ha KapOOHAaT W CWIMKAT-WOHbI M H3yueHWe TPHU3HAKOB UX
MPOTEKaHUsl, O3HAaKOMJIEHWe C TMPOAYKIMeUd CUIUKATHOU TIPOMBIILIEHHOCTH, pelleHue
9KCIIepUMeHTaIbHBIX 3a/lau 10 TeMe «BajkHelillve HeMeTasllbl U UX COeIMHEHUSI».

MeTta/ibl U MX COeJUHEHHS

OO011jasi XapakTepUCTHKA XUMHUECKUX 3/IEMEHTOB — MeETa//IOB Ha OCHOBaHUM HX
nonoxeHusi B Ilepuoguueckor cucteMe Xumuueckux 3yeMeHTOB [I.U. MeHpaeneeBa u
ctpoeHusi atomoB. CTpoeHue MeTa/uIoB. MeTaiidueckasi CB3b W MeTa//iMuyecKas
KpUCTa//Inueckasi pelieTka. J/eKTPOXUMHUUYECKUM psiJi HallpshKeHU MeTasiioB. dusnueckue
U XUMHYecKre CBOMCTBa MeTas/uioB. OOmue criocobbl rosiydyeHrst MeTasinoB. [loHsATHe O
KOPpPO3WH MeTaJlJIoB, OCHOBHBIE CTIOCOOBI 3alUThI UX OT Koppo3uu. CriiaBbl (CTasb, YYTYH,
JIOpPaIFOMUHMM, OpOH3a) U UX NMPUMEeHEeHHe B OBITY U ITPOMBIIILJIEHHOCTH.

[[lesiouHbIe MeTa/IbI: TIONI0’KeHUe B [leproirueckor cucteMe XMMHAUeCKUX 3/IeMEeHTOB
.. MeHeneeBa, CTpOeHHWe UX aTOMOB, HaXOXAeHue B ripupoje. Prusnyeckue U XUuMUuyeckue
CBOMCTBa (Ha TipuMepe HaTpus U Kanus). OKCUAbl U TUAPOKCUABI HATPUSI U Kaslusl.
[IprMeHeHMe 111eI0UHBIX METa/VIOB U UX COeUHEHUU.

[[lenouHO3eMelbHBIE MeTa/l/Ibl MarHUM M KajbLUi: moJsiokeHue B [lepuouueckoit
cucTeMe XUMUUecKux 3neMeHTOB [I.V1. MeHgeneeBa, cTpoeHre MX aTOMOB, HaxXxOX[eHUe B
ripupojie. Pu3nueckre U XMMUYeCKUe CBOMCTBA MarHUs U Kasblvs. BaxkHelme coeJuHeHUst
KasTbI[ust (OKCU/], TUAPOKCH/, COMn). JKeCTKOCTh BO/IbI U CITIOCOOBI ee YCTpaHeHHsI.



AmoMuHUM: TIO/1I0KeHWe B Ileproguyeckon cucrteMe XUMHYECKUX 31emeHTOB [I.V1.
MeHiesieeBa, CTpOEHHE aToOMa, HaxoXXJeHWe B mnpupoge. dusvueckve U XUMHUECKUE
CBOMCTBa a/rOMUHUSI. AM(OTepHble CBOMCTBA OKCU/IA U TH/IPOKCH/Ia a/TFOMUHUSI.

Kenezo: nosoxeHuve B Ilepuoanueckoil cucTeMe XHMUYeCKUX 3nemeHToB [I.U.
MeHiesleeBa, CTpOeHHE aToOMa, HaxoXk[eHWe B rmpupoze. dusrnueckue U XHUMHUYECKHE
CBOMCTBA kese3a. Okcuzpl, TUAPOKcUAbl U conu xene3a (II) u xenesa (III), ux cocras,
CBOMCTBA U TOJIyYeHue.

XUMHUYeCKHH IKCIIePUMEHT:

O3HaKOMJIeHHe C oOpa3ljaMu MeTasyIOB U CIUIaBOB, UX (PU3NUECKMMH CBONCTBaMH,
V3yueHUe pe3ybTaTOB KOPPO3UM MeTa/l/IOB (BO3MOXKHO HCIIO/Ib30BaHKEe BHUeOMaTepHasioB),
0COOEHHOCTEM B3aMMOZIEMCTBUS OKCH/Ia KalbLisi W HATpusd C BOAOH (BO3MOXKHO
HCMO0JIb30BaHHe BHJleOMaTepHUaioB), HMCC/e/loBaHWe CBOWMCTB >KECTKOM BO/Ibl, Ipoliecca
ropeHusi kesie3a B KUC/I0poJe (BO3MOXKHO MCII0J/Ib30BaHME BH/eOMaTepyasoB), NMPHU3HAKOB
MPOTEKaHUsI KaUeCTBEHHBIX PeaklUi Ha MOHBI: MarHusl, Ka/blivs, aIFOMUAHUS, [JUHKA, >KeJjie3a
(II) u »xene3za (III), meau (II), HabOJeHWe U OIMMCAaHHE MTPOLIECCOB OKpAIMBAHUS T/IaAMEHH
VOHAMU HaTpHus, KaJus U Kaablusi (BO3MOKHO WCIIO/Ib30BaHUE BHeOMaTepHasoB),
rccaeoBaHue aM()OTepHBbIX CBOMCTB T'MPOKCUA aTFOMUHUS U TUAPOKCH/IA LIUHKA, pelleHne
3KCIepUMeHTaIbHBIX 33/lau M0 TeMe «Ba)kHelIlre MeTalibl U UX COeIMHEHUSI».

XHMHUA ¥ OKpYyXKarwlas cpeaa

BemectBa W MaTepuanbl B TIOBCEJHEBHOM JKW3HM uejioBeKa. be3omacHoe
WICTI0/Tb30BaHMe BeIleCTB U XMMUUeCKUX peakiiyii B ObITy. [TepBasi TOMOIIIb TTPY XUMHUYECKUX
0’KOrax ¥ OTpaBJIeHUSIX.

XyMUUecKoe 3arpsi3HeHWe OKpyXKarollehd cpefbl (OpefenbHasi — AOMyCTUMast
KOHI[eHTpal[1s BelriecTs, Aanee — [1/]K). Pojib XUMUM B pellieHHH 3KOJIOTHUeCKUX TTPO0IIeM.

XUMHUYEeCKHH IKCIIePUMEHT:

u3yuyeHre o0Opa3loB MaTepuasioB (CTEKJO, CIUIaBbl MeTasyiOB, TIOJIMMepHbIe
Marepuaribl).

MexnpegMeTHbie CBA3H

Peanuzansi MeXXIrpeJMeTHbIX CBsi3eld TMpPU M3YyUYeHUM XUMHUU B 9-mM Kjacce
OCYIIeCTB/ISIETCSI Uepe3 HCII0/b30BaHWe KaK OOIIUX eCcTeCTBeHHO-HAaYUHBIX MOHATUM, TakK U
TIOHATUY, SB/SIIOLIUXCS CUCTEMHBIMUA [J/I1 OTZEJIbHBIX TIPeAMETOB eCTeCTBEHHO-HayYyHOro
L[MKJIa.

OO1ye ecTeCTBeHHO-HayUHble TOHSTHS: HAay4HbIH (DaKT, ryUrorTe3a, 3aKOH, TEOPHS,
aHa/lu3, CHHTe3, KjaacCHU(HKaI[Usi, TepUoJUYHOCTb, Hab/roZileHre,  SKCIIePUMEHT,
MOJieJIMpOBaHue, UW3MepeHHe, MOJe/b, siBjieHWe, TapHUKOBbIA 3G (eKT, TexXHOorus,
MaTrepua’bl.

du3nKa: Marepusi, atoM, 3/J€KTPOH, MNPOTOH, HEWTPOH, WOH, HYK/IW[, WU30TOMbI,
PaJIMOaKTUBHOCTh, MOJIeKY/1a, 3JIEKTPUUECKWM 3apsii, TPOBOJHWKH, TOJYPOBOAHUKHY,
JIV3JIeKTPUKH, (hOTO3/IEMEHT, BellleCTBO, Tesio, 00beM, arperaTHOe COCTOsIHMe BelleCTBa, ras,
pacTBOp, PACTBOPHMMOCTh, KpUCTa/JInueckasi pelleTKa, CIUlaBbl, (U3uUeckre BeIUUUHBI,
eJMHULIbI U3MepeHUsl, KOCMUYeCKOe TIPOCTPAHCTBO, MJIaHeThl, 3Be3/bl, CoJHLIe.

buonorus: dboTtocuHTe3, AbixaHue, Orocdepa, SKOCUCTeMa, MUHepasibHble y100peHus,
MHKDO3/IeMEeHTbI, MAaKPO3JIEeMEHThI, MUTaTe/IbHbIe Bell|eCTBa.



leorpadusi: atmocdepa, rugpocdepa, MUHepasbl, TOPHble TIOPOJbI, TI0Jie3HbIe
HCKOTlaeMble, TOTIJTMBO, BO/IHbIE PECYDCHI.

IlnanupyemMbie pe3y/ibTaThl 0CBOEHUsA yUeOHOr0 mpegMeTa

JIMYHOCTHBIE pe3y/IbTaThl

JIMUHOCTHBIE pPe3y/bTaThl OCBOEHHS TPOrpaMMbl OCHOBHOTO 00IIero obpa3oBaHUs
JOCTUTAIOTCS B XO/le 00yUeHUs] XUMHUH B e JUHCTBE yueOHOM 1 BOCITUTATeTbHOM JIesiTe/TbHOCTU
B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKMMM COLIMOKY/JbTYPHBIMU U JIyXOBHO-
HPABCTBEHHBIMU 11eHHOCTSIMH, TPUHITHIMU B 00IIeCTBe MpaBUaMyd M1 HOPMaMHU TIOBeZieHUs 1
CroCcOoOCTBYIOT TIPOL[eCccaM CaMOTIO3HaHUSI, CAaMOPa3BUTUS U COLMA/IM3aLK 00yUaroluXCsl.

JIMUHOCTHBIE pe3y/bTaThl OTPA’KAIOT TOTOBHOCThH 00YUarOIUXCSI PYKOBO/CTBOBAThHCS
CHUCTeMOM MO3UTUBHBIX 1IeHHOCTHBIX OPUEHTALIUM U paciupeHye OIbITa /leTe/IbHOCTH Ha ee
OCHOBe, B TOM UKCJIe B UaCTH:

1) naTpUOTHYECKOT0 BOCIIUTAHHUSA:

I[EHHOCTHOTO OTHOIIIEHUSI K OTeueCTBEHHOMY KYJ/IbTYPHOMY, WMCTOPHYECKOMY U
Hay4yHOMY Hac/e/ivi0, TIOHUMaHUsI 3HaueHUsi XMMHUYeCKOW HayKd B >KU3HU COBPEMEHHOTO
o0111iecTBa, CrI0OCOOHOCTH B/Ia/[€Th AOCTOBEpHOU MH(OPMaLMeli 0 epeioBbIX JOCTKEHUSIX U
OTKPBITUSIX MUPOBOM U OTeUeCTBeHHOW XMMUH, 3aMHTePeCOBAHHOCTH B HAYYHbBIX 3HAHUSIX 00
yCTpOICTBe MUpa U 00II[eCTBa;

2) rpaXJaHCKOT0 BOCITUTAHMSA:

TIpe/iCTaB/IeHUsI O COI[MaNbHBIX HOPMax U MpaBWIaX MEX/IWYHOCTHBIX OTHOIIIEHUN B
KOJ/IeKTHBe, KOMMYHHKATUBHOW KOMITETEHTHOCTH B OOIL[eCTBEHHO TI0J/Ie3HOM, yueOHO-
WCCIeJOBaTe/IbCKON, TBOPYECKOW W [ADYTrUX BUAAX [JesTebHOCTH, TOTOBHOCTH K
pa3HO00Opa3HOl COBMECTHOM [esiTeTbHOCTU TIPYU BBITIOJIHEHWN yueOHBIX, TT03HaBaTe/IbHBIX
3a/la4, BBIOJIHEHUH XUMHUYECKMX JSKCIIEPUMEHTOB, CO3[]aHUM YyueOHBIX IIPOEKTOB,
CTpeMJIeHWs] K B3aMMOIIOHMMAHWIO ¥ B3aWMOIIOMOIIM B TIpPOIjecce S5TOW yueOHOMU
JesiTeTbHOCTH, TOTOBHOCTH OLIeHWBAaTh CBOE TIOBe/leHHe UM TIOCTYIIKM CBOUX TOBapHILEN C
TIO3UI[MM HPAaBCTBEHHBIX U IMPAaBOBBIX HOPM C yUeTOM OCO3HaHUsI MOC/Ie/ICTBUI TIOCTYTIKOB,

3) e HHOCTH HAYYHOT0 T03HAHMSA:

MHPOBO33peHUeCcKre T[peJCTaB/leHHsI O BellleCTBe U XUMHUYECKOW peakiuu,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSI HayKW M COCTaBJISIIOIIE OCHOBY IS
TMOHWMAaHUs CYIIHOCTM HAay4YHOW KapTWHBI MHpa, TIpe/iCTaBjieHusi 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS TIPUPO/bl, B3aUMOCBSI3X Ue/ioBeKa C MPUPO/IHOM Cpefioid, O pO/U
XUMHH B TI03HAHWUW 3THUX 3aKOHOMEPHOCTeM;

T03HaBaTe/IbHble MOTHBBI, HallpaB/IeHHbIe Ha TMOyueHHe HOBBIX 3HAHWUW T10 XHUMHUH,
HeoOxoguMmble i 00bsicCHeHUs HabO/rOZaeMbIX TIPOLIECCOB M sIBJIEHUM, TO3HaBaTeTbHOM,
MH(OPMal[MOHHOW W UYUTATe/IbCKOW KY/bTYpPbl, B TOM UKC/ie HaBbIKOB CaMOCTOSITE/IbHOM
paboThl C yueOHBIMU TEKCTaMH, CIIPABOUHOM JMTEepaTypPOH, AOCTYITHBIMH TeXHUUeCKUMU
cpeAcTBaMU MH(GOPMalMOHHBIX TEXHOJIOTUM;

MHTepec K 00yueHHI0 U TI03HaHUIO, JIF0003HATETbHOCTh, TOTOBHOCTh U CITIOCOOHOCTD K
camoobpa30BaHuIo, IPOEKTHOM 1 UCC/IeJ0BaTe/TbCKOM JesiTe/IbHOCTU, K 0CO3HaHHOMY BbIOODY
HaTIpaB/IEHHOCTH ¥ YPOBHS 00yueHUs B JanbHeUIIeM,;

4) hopMHpOBaHUA KY/IbTYPbI 3/10POBbA:



OCO3HaHWe 1[eHHOCTH J>XU3HH, OTBETCTBEHHOTO OTHOLIEHWS K CBOEMY 370pPOBbIO,
yCTaHOBKM Ha 3/]0POBbIM 00pa3 >KU3HU, OCO3HaHUE TIOC/e/CTBUI U HeMNpUsiTHe BPeJHbIX
TipuBbIYeK (yroTpeb/ieHusT ajIkoroJisi, HAPKOTUKOB, KypeHUsi), He0OX0AMMOCTH COO/II0/IeHus
npaBuI 6e30mMacHOCTH MpU obpallleHnd C XMMUUeCKUMHU BellleCTBaMU B OBITY U peasibHOMN
)KU3HUY;

5) TPyAOBOro BOCIIUTAHMSA:

MHTepeC K MPaKTUUeCKOMY U3yueHHIo rpodeccuii v Tpy/ja pa3IMuHOTO PO/ia, YBayKeHHe
K TPyAy ¥ pe3y/ibTaTaM TPY/AOBOM JesTeJbHOCTA, B TOM UYKC/Ie Ha OCHOBe TIpPUMeHeHHs
MpeIMeTHBIX 3HAaHWM 110 XHWMHH, OCO3HaHHBIM BBIOOD WHAMBUAYaJbHON TpaeKTOpUH
TIPO/IO/KeHUsT 00pa30BaHMsl C YYeTOM JIMUYHOCTHBIX MHTEPeCcOB M CIIOCOOHOCTH K XUMUH,
00111eCTBEHHBIX MHTEPECOB U TTOTPeOHOCTeMH, YCIelHOM 1podecCcoHaIbHON AeaTeTbHOCTU U
pa3BUTHSI HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aZlalITUPOBATLCS B TIPO(eCcCrOHabHOM cpejie;

6) 3K0/10rHYeCcKoro BOCIIUTAHHUSA:

5KOJIOTMUECKH 1iesiecoo0pa3Hoe OTHOIlIeHWe K TIPUpoJie KaK HMCTOYHUKY >KU3HU Ha
3emsie, OCHOBe ee CYII|eCTBOBaHUsI, [IOHUMaHHe [[eHHOCTH 3ZI0pOBOro U 6e3omacHoro obpasa
JKU3HHW, OTBETCTBEHHOE OTHOIIIeHHe K COOCTBEHHOMY (U3MUeCKOMY U TICUXUUYECKOMY
3/J0pPOBbIO, 0CO3HAHHME 1[eHHOCTH COO/TI0IeHHs paBmyT 6e30MacHOTO TTOBe/jeHus TIPH paboTe C
Bell[eCTBaMH, a TaK)Ke B CUTYaLUsiX, YIPOXKAIOIIUX 3/I0POBBIO U YKHU3HU JIFOIel;

CIIOCOOHOCTH TMPUMEHSTh 3HaHUS, MoJydyaeMble TIPU W3YUeHUH XUMUH, [Jis pelleHUs
3ajja4, CBfI3aHHBIX C OKpY)Karolleil TpPUPOAHOM Cpeo, [Js1 TIOBBILIEHUS YPOBHS
9KO0JIOTUYECKOUW KYJIbTYPhI, OCO3HAHMS TJI00a/bHOTO XapaKTepa 3KOJIOTUYeCKUX mpobsiemM u
MyTeld UX pellleHusl TOCPeJCTBOM METOJOB XWMHH, SKOJOTMUECKOTO MBIILJIEHUS, YMeHUs
PYKOBOZICTBOBATbCSI UM B TI03HABaTe/IbHOW, KOMMYHUKAaTUBHOU 1 COLIMATBLHOM TIPAKTHKeE.

MeranpegMeTHbIe pe3y/IbTaThl

B cocraBe MeTanpegMeTHbIX pe3y/bTaTOB BbIJE/SIOT 3HAUMMBble /i (POPMUPOBaHUS
MHPOBO033peHus1 00IIleHayuHbIe TIOHSATHS (3aK0H, Teopysl, IPUHIIUII, TUTIOTe3a, PaKT, CUCTeMa,
TIPOLIeCC, SKCIIePUMEHT U ZIp.), KOTOPble HCIIOJ/Ib3YIOTCSA B €CTeCTBeHHO-HAYYHBIX yueOHbIX
npegMeTax U TIO3BOJISIIOT HAa OCHOBE 3HaHUM U3 3TUX TIpeJMeToB (OPMHUPOBATh
Tipe/iCTaB/ieHNe O 11eJIOCTHOM HayyHOU KapThHEe MHUpa, U YHUBepCcasbHble yueOHbIe AeliCTBUS
(ro3HaBaTe/ibHble, ~KOMMYHUKATHBHbIE,  DEry/sSTUBHbIE), KOTOpble  00ecrieurBaroT
¢bopMHpOBaHWe TOTOBHOCTU K CaMOCTOSITe/IbHOMY TIJIAHMPOBAHHUIO M OCYILEeCTBIEHUIO
yueOHOI1 [1esiTeTbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE YUeOHbIe AelCTBUS

Bba3oBble ioruuecKue JjefiCTBYS:

YMEHUs HWCII0/Ib30BaTh MPHUEMbI JIOTUYECKOTO MBILIJIEHUsS MPU OCBOEHWW 3HAaHWM:
pacKpbiBaTh CMBIC XMMHUYECKMX TOHSTUM (BbIAENSATh MX XapakTepHble TPU3HAKH,
yCTaHaB/IMBaTh B3aWMOCBSI3b C JPYTMMU TOHSATUSIMM), MCIOJIb30BaThb TOHATUS AJIs
OOBsICHEHUS] OT/Ae/NbHbIX (AaKTOB U $SIBJIEHWM, BbIOMpaTh OCHOBAaHUSI U KpUTEpUU ISt
K/accupurKalyyd XMMUYeCKUX BelleCcTB U XUMUUeCKUX peakliUid, yCTaHaB/IUBaTh TTPUUKMHHO-
C/le[ICTBEHHbIe CBSI3U MeXAy OOBeKTaMM H3yueHHs, CTPOUTH JIOTHUeCKHe pacCyK/eHUs
(MHOYKTUBHBIE, 1eJyKTUBHbIE, TI0 aHAJIOTUH), /1e/IaTh BbIBOJbBI U 3aK/THOUEHMUS;

yMeHUe TIPUMEeHSITh B MpolLiecce Mo3HaHWs TIOHATHS (TIpeMeTHbIe U MeTaripeIMeTHEIe),
CUMBOJIMYeCcKre (3HaKOBble) MOJIe/IM, UCMO/b3yeMble B XMMUM, TIPeoOpa30oBbIBaTh IIMPOKO



TIpPUMeHsieMble B XUMUU MO/le/TbHbIe TIPeZICTaB/IeHUsI — XUMUUECKHH 3HaK (CHMBOJT 3/IEMEHTa),
XuMHueckass (GopMy/sa W ypaBHeHHe XWUMHUECKOW peakllud — TpW pelleHud ydebHO-
Mo3HaBaTe/NbHbIX 33/lay, C YueTOM JTHUX MOJe/bHbIX TpeACTaBleHUN BBISBISATh U
XapaKTepu30BaTh CyIlleCTBeHHbIe TIPU3HAKU M3yUYaeMbIX 0O0beKTOB — XMMUUeCKUX BeIleCTB U
XUMHYECKUX peakI[ii, BIIBIATE 0011[1e 3aKOHOMEPHOCTH, TIPUUHWHHO-C/Ie/[CTBEHHBIE CBSI3U U
TIPOTHUBOPEUMS B M3yUaeMbIX MPOIeCCax U SIBIEHUSX.

Ba3oBbie HccieioBaTe/IbCKHe JIeCTBUS:

yMeHUe UCT0/Ib30BaTh MOCTaB/IeHHbIe BOIIPOCKHI B KaueCTBe WHCTPYMeHTa M03HaHus, a
TakK)Ke B KauyeCcTBe OCHOBBI [jii (POPMHUDOBaHHSI THIIOTe3bl 0 TPOBEpPKe TMPaBUIbHOCTU
BBICKA3bIBAEMbBIX CY)KIEeHHUM;

nproOpeTeHHe OMbITa 10 IJIAHUPOBAHHIO, OPTaHW3alliK U TTPOBEIeHUI0 YUeHUUeCKUX
9KCTIePUMEHTOB, YMeHre Hab/MoAaTh 3a X0[0M Mpoliecca, CaMOCTOsITe/TbHO TTPOrHO3UPOBATh
ero pe3yabTaT, (popmynupoBaTh 00001i[eHUS M BBIBOJLI M0 pe3y/abTaTaM IIPOBeJEHHOIO
OTIbITa, MCC/IeJOBAaHMs, COCTAB/ISATH OTUET O TIPOZie/IaHHOM paboTe.

Pabora c uHdopmanmeii:

yMeHHe BbIOMpaTh, aHaJW3MPOBATb M WHTEPIIPETUPOBATh WH(MOPMAIUIO Pa3/MUHbIX
BUJIOB U (hOpM TIpe/iCTaB/IeHUs], TT0JIyUaeMyt0 U3 pa3HbIX UCTOUHHUKOB (HayYHO-TIOMY/IsIpHasT
UTepaTypa XUMHYECKOTO COJlep)KaHus, CIIpaBOUHble T[10COOUs, pecypchl WHTepHeTa),
KPHUTHUUECKH OI[eHUBATh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO MH(OPMaIHIO;

yMeHMe TIPUMEHSATD pa3/InuHble MeTO/IbI 1 3aTIPOChI P IMTOMCKe ¥ 0TOope nHpopmarmu
Y COOTBETCTBYIOIIUX AAHHBIX, HeOOXOUMBIX /I/isl BBITIO/IHEHHUSI Y4eOHBIX 1 TT03HaBaTeIbHbIX
3afjau  OIpe/ie/ieHHOT0 THMa, TpuobpeTeHWe ombiTa B 007aCTU  MCOIH30BaHUS
MHGOPMaILMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJIOTHH, OBJlafieHhe Ky/JIbTypOd aKTUBHOTO
WICTI0/Tb30BaHUsT PA3/IMYHBIX TTOMCKOBBIX CHCTEM, CAMOCTOSITe/IbHO BLIOMPATh ONMTHUMAa/IbHYIO
dbopMy TipesicTaBeHUs] WHGOPMAI[UK ¥ WITIOCTPHUPOBATL pelllaeMble 3a/laui HeCT0KHBIMHU
CcXeMaMu, AMarpaMMaMu, ApyruMu opMamu TpadmKu ¥ UX KOMOMHALIUSIMU;

yMeHUe UCII0/b30BaTh U aHAIM3UPOBaTh B Tpoliecce yueOHOW M MCCIe[0BaTe/IbCKON
JesiTeIbHOCTH  WHGOPMAI[MI0 O BIWSHUM TPOMBIIIUIEHHOCTH, CeJIbCKOT0 XO03siCTBa M
TPAHCITOPTa Ha COCTOSTHUE OKPY>KaroIIlei TPUPOIHOM Cpe/ibl.

KoMMyHHKaTHBHbIE YHHBEPCA/IbHbIE YueOHbIe JeHCTBHUSA:

yMEeHHUs 3aJaBaTb BOMNPOCHI (B XO4e Auasora u (Wid) AUCKYCCHU) T0 CYLIEeCTBY
obcykgaemoii TeMbl, (HOPMYIMPOBaTH CBOM TIPEJIOKEHUS OTHOCHUTEbHO BbBITIOJTHEHHS
ripe/i/I0’KeHHOU 3a/lauy;

NpUoOpeTeHre OIbITa MpPe3eHTal[dd pe3y/bTaTOB  BBITOJIHEHUS XUMUUYECKOTO
9KCITepuMeHTa (71ab0paTOPHOTO OITbITa, /1a00paTOPHOI paboThI 10 MCC/IeZIOBAaHUIO CBOMCTB
BeII[eCTB, yueOHOTO MPOeKTa);

3aMHTEePeCOBAaHHOCTb B COBMECTHOM CO  CBEpCTHUKAaMH TO3HaBaTe/IbHOM U
WCCieJOBaTe/IbCKOM /lessTe/TbHOCTH TIPU pellieHWH BO3HMKAIOIUX MpobieM Ha OCHOBe ydeTa
001X MHTEpecoB M COIJIaCOBaHUs TMO3ULMM (00CyKaeHus, 0OMeH MHEeHHUSIMU, MO3TOBBIe
IITYPMbI, KOODZAWHALIUS COBMECTHBIX JEMCTBUM, OIpejie/ieHde KpUTEPUeB TIO OIjeHKe
KaueCTBa BBITOTHEHHOM pabOoThI U AIP.).

Pery/iAaTUBHBbIe YHUBepPCa/IbHbIe yUeOHbIe AeiiCTBHS:



yMeHHe CaMOCTOSITe/IbHO  OMpefesisiTb  LieJid  JeSITe/IbHOCTH, TJIaHMPOBATh,
OCYLL[eCTB/IAITh, KOHTPOJIUPOBaTh W TPU HeOOXOAUMOCTU KOPPEKTUPOBATb  CBOO
JlesATe/IbHOCTh, BbIOMpaTh Haubosee 3(deKTUBHbIE CIMOCOOBI pellleHds YueOHBIX U
M03HAaBaTeJIbHBIX 3a/lau, CAMOCTOSATE/IbHO COCTaB/ISATh WM KOPPEKTUPOBATh MPe//I0’KeHHbIN
aJICOPUTM [IeVCTBUIN TIPY BBLITIOJITHEHWUM 3afldHWAN C yYeTOM TIOJy4deHUsi HOBBIX 3HaHUN 00
M3yuaeMbix O00BEKTaX — BelljeCTBaX M PeaklUsX, OLleHWBaThb COOTBETCTBHE IOJYYEHHOTO
pe3ysbTaTta 3asiBJIEHHOM 1€/, YMEHHe WCI0/b30BaTh W aHaJM3UpOBaTh KOHTEKCTHI,
ripe/ijlaraeMble B YC/IOBUM 3aJjaHUM.

IlpeaMeTHbIe pe3y/bTaThl

B cocTtaBe mpeAMeTHBIX pe3y/bTaTOB IO OCBOEHUIO 00s3aTe/IbHOTO COZep>KaHus,
yCTaHOBJIEHHOTO JlaHHOMW (efepasbHOM paboueili TpOrpaMMOM, BBIESIOT: OCBOEHHBIE
oOyuarol[MMHUCST Hay4Hble 3HAHUS, YMEHHUs U CIIOCO0bI AeMCTBUM, BUABI [1eATeTbHOCTH TI0
TOJ/IyUeHHI0 HOBOTO 3HAHWS, ero WHTeprpeTalud, TpeoOpa30BaHUI0 U TIPUMEHEHUIO B
Pa3/IMYHbIX YueOHBIX U HOBBIX CUTYalL[UsIX.

8-u ks1acc

K koniy oOyueHuss B 8-M Kjiacce TipeMeTHble pe3y/bTaTbl Ha 0a30BOM YypOBHe
JOJDKHBI OTpaXkaTb C(HOPMUPOBAHHOCTh Y 00yUarOIUXCSl YMeHUA:

. pacKpbiBaThb CMBICJI OCHOBHBIX XWMHYECKUX TOHATUM: aTroM, MOJIeKy/a,
XUMUUECKU 371eMeHT, MPOCTOoe BeIeCTBO, C/AOKHOe BeleCcTBO, CMeCh (OJHOpOAHas U
HEeO/THOPO/IHas1), BaJIeHTHOCTb, OTHOCUTEJ/IbHAsi aTOMHaAsl M MOJIeKy/IsipHasi Macca, KOJIM4ecTBO
Bell[eCTBa, MOJIb, MOJISIpHAasi Macca, MaccoBasi [10Jisi XMMHAUYeCKOT0 3/ieMeHTa B COeJMHEeHNH,
MOJISIDHBIA 00BeM, OKCHJ], KHCI0Ta, OCHOBaHWe, COJib, 3JIEKTPOOTPULIATeTbHOCTh, CTeleHb
OKHMC/IeHUs, XMMUUeCKasi peakLusi, KJ1acCU(PUKaLys peakLivii: peakijuu COeJUuHeHus1, peakiun
Pa3JIoXKeHUs], peakliu 3aMellieHus, peakiiud oOMeHa, 3K30- U SH/I0TepMHUUeCKre peaKIuy,
TeruioBod 3 QeKT peakilyu, siIPO aTOMa, 3JeKTPOHHBIM CJIOM aTOMa, aTOMHasi OpOuTab,
pafilyC atoMa, XMMUYecKasi CBsi3b, MOJIIPHasi U HeMoJIsipHasi KOBaJleHTHasi CBsI3b, WOHHast
CBsI3b, MIOH, KATUOH, aHWOH, paCTBOP, MacCOBasi 1011 BelljeCcTBa (MPOLeHTHasi KOHLIeHTpal[usi)
B PacTBODE;

. WJTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMWUECKUX MOHITUA U MPUMEHSITh
9TU TIOHSITUS TP OTHMCaHUM BeIlleCTB U UX TIpeBpalleHU;

. VICII0/Ib30BaTh XMMUYECKYI0 CUMBOJIMKY [/Isl COCTaB/IeHUsI (JOPMYJ/I BeleCTB U
YPaBHEHUU XUMUYECKUX pPeakLu;

. oTpejieIATh Ba/JIEHTHOCTb ATOMOB 3/IeMEHTOB B OWHAPHBIX COEAWHEHUSX,
CTeleHb OKHUCJ/IEHUS 3/IEMEHTOB B OWHApHBIX COeAVHEHUSX, TPUHA[IeXHOCTh BEIIeCTB K
onpejeneHHOMY KJlacCy COeJuHeHuH 1o (hopMyiaM, BUJ, XUMUUECKOW CBSi3v (KOBaJieHTHasi U
VIOHHas1) B HEOPTaHUUYECKHX COeIMHEHUSIX;

. packpeiBaTh  cmbici  Ilepuoauueckoro  3akoHa .M.  MeHgeneesa:
JIeMOHCTPUPOBAaTh TMOHMMaHWe TePUOJUYECKOM 3aBUCMMOCTHM CBOWCTB XUMWYECKHUX
3JIEMEHTOB OT WX TMosoxkeHusi B [lepuoanueckoil crhcTeMe, 3aKOHOB COXpPaHEHUSI MacChl
BeIL|eCTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKY/IIPHOTO YUeHHs1, 3aKoHa ABOraZipo;

. OTKCBIBaTh U XapaKTepr30BaTh TabiuuHyto (opmy [leproanueckoii cUCTeMbI
XUMHUECKHX 37IeMEeHTOB: pa3/IMuaTh MOHATHS «TIaBHasi MoArpymnmna (A-Tpyrira)» U «11obouHast
noarpynna (B-rpyrmmna)», Masibie U 6oJbliMe Tepruoibl, COOTHOCUTL 0003HaueHus, KOTOpbie



uMmetoTcs B Tabsuile «Ileprogrueckasi cucTeMa XUMUUeCKUx sineMeHToB [1.M1. MeHeneeBa»
C YMCJIOBBIMU XapaKTePUCTUKAMM CTPOEHUS] aTOMOB XMMHUUECKHX 3JIEMEHTOB (COCTaB U 3apsif
s/ipa, o0IIiee UKC/I0 37IeKTPOHOB U pacripe/ie/ieHHe UX 10 3IeKTPOHHBIM CJI0SIM);

. K/acCUUIMPOBaTh XUMHUUECKUe 3jIeMeHThbl, HeOopraHWUuecKue BeIlecTBa,
XUMHUeCKre peakiuu (110 UMC/Ty ¥ COCTaBYy YUaCTBYIOIUX B peaKIUU Bell|eCTB, 110 TeTJIOBOMY
s dexry);

. XapakTepu30BaThb (OIMHUCHIBATL) O0OIIMe XWUMHUUYECKHe CBOMCTBA BeIIeCTB

pa3/MyHbIX KJaCcCOB, TMOATBEpP)KAasi OMMCaHWEe TIPUMEPAMU MOJIEKY/ISIDHBIX ypaBHEHUM
COOTBETCTBYIOLLIMX XUMUUECKUX PeaKLuii;

. MPOTHO3UPOBaTh CBOMCTBA BeI[eCTB B 3aBUCMMOCTHM OT KX KauyeCTBEHHOIO
COCTaBa, BO3MOXXHOCTHU MPOTEKaHWS XUMUYECKUX TIPeBPallleHUI B Pa3/TMUHBIX YCIOBUSIX;
. BBIUMC/IATh OTHOCUTE/NbHYIO MOJIEKY/ISIDHYIO U MOJIIDHYH0 MacChl BeIeCTB,

MacCOBYIO [IO/IF0 XMMHYECKOro 3jieMeHTa 1o ¢opMmyse COeAUHEHUs, MaCCOBYHO [IO/THO
BelleCTBa B paCTBOpe, MPOBO/IUTh PacyeThl M0 YPaBHEHHIO XMMUUECKOMN peakLuu;

. TIPUMEHSATb OCHOBHbIE OMepalid MBIC/IUTENbHON [JesiTeIbHOCTU — aHalu3 U
CUHTe3, CpaBHeHUe, 000011jeHre, CCTeMaTHU3al1Io, KINacCU(HUKaIUIO, BbISIBIeHHe TPUUUHHO-
Cle[ICTBEHHBIX CBSi3ed — /i1 W3yUYeHUs] CBOMCTB BeleCTB U XWUMHUECKUX peakluH,
eCTeCTBeHHO-Hay4YHble MeTO/bl TI03HaHWsS — HabJiroJeHre, W3MepeHue, MOJe/MpOBaHue,
5KCIepUMEHT (peasibHbI U MBIC/IEHHBIN );

. CJlefioBaTh TIpaBU/IAM T10/Ib30BaHUSI XUMHUECKOW TOCY/I0M M J/1abopaTOpHBIM
obopy/ioBaHreEM, a Takke TIpaBWIaM oOpailjeHusi C BellleCTBaMHd B COOTBETCTBUM C
WHCTPYKLUSMH TI0 BBITIOJTHEHUIO J1TaO0OPaTOPHBIX XUMHUYECKUX OIBITOB TI0 TIO/yUeHUI0 U
cobOupaHuto ra3000pa3HbIX BellleCTB (BOIOpO/a U KMC/IOPO/ia), TPUIOTOB/IEHUIO PaCTBOPOB C
omnpejie/iIeHHOM MacCOBOM [0Jied pacTBOPEHHOI'O BeIecTBa, IJIaHWMPOBAaThb U MPOBO/JUTH
XUMUUeCKUe SKCTIepUMEeHThI TI0 pacro3HaBaHUIO PaCTBOPOB I1jesioueli ¥ KUCIOT C MOMOLLbIO
VHJWKATOPOB (/1akKMyC, heHOI(TanenH, MeTUIOpPaHX U Ap.).

9-1 ksacc

K koHiy oOyueHuss B 9-M KJjiacce TipeMeTHble pe3y/bTaTbl Ha 0a30BOM YpOBHe
JO/DKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00yUarOIUXCsl YMEeHUM:

. PacKpbIBaTh CMBIC/T OCHOBHBIX XUMHUUECKUX TIOHSATHN: XWUMHUUECKHUM 371eMeHT,
aTOM, MOJIeKyJla, MIOH, KaATUOH, aHWOH, ITPOCTOE BelLeCTBO, C/I0XKHOE BelleCTBO, BaJIeHTHOCTS,
5/IeKTPOOTPULIATEIbHOCTh, CTeMeHb OKUCJ/IeHUSs, XMMHUYeCcKasi peakLiys, XMMUUecKasi CBS3b,
TeryioBodi  3¢hdeKT peakyM, MOJb, MOJIIPHBIM 00BEM, pacTBOp, 3/EKTPOJIUTHI,
He3JIeKTPOJIUThI, 3/IEKTPO/IMTAYEeCKas JUCCOLMAlLsl, peakL[ui MIOHHOTO 0OMeHa, KaTaiu3arTop,
XUMHUYecKoe paBHOBeche, oOpaTumble U HeoOpaThMble peaklUd, OKHUCIUTETbHO-
BOCCTaHOBHUTE/IbHbIE PeaKLiy, OKUC/IUTeNb, BOCCTAHOBUTEb, OKHC/IEHEe U BOCCTaHOBJIEHHE,
aJIJIOTPOIHs, aM(OTEePHOCTb, XUMHUYECKasi CBA3b (KOBajieHTHasl, UOHHAsl, MeTa/ljinueckasi),
KpHCTa/UTMUecKasi pelieTka, KOppo3usi MeTasljIoB, CIIaBbl, CKODOCTb XMMHUYECKOM Peaklvy,
ripezenbHO fonyctrmas KoHueHTpauus [I/1K BelecTBa;

. WITFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWUMWYECKUX MOHSITUM U NPUMEHSTH
5TU TIOHSITHS MPU ONMCAHUM Bel[eCTB U UX MpeBpallleHUl;
. WICIIO/Ib30BaTh XMMUUECKYI0 CUMBOJIMKY /ISl COCTaB/eHUs (POpMyJ BeLeCTB U

yPaBHEHUN XUMUYECKUX peaKIui;



. ornpeZiensaTh BaJeHTHOCTb M CTelleHb OKWUC/IeHUSI XUMHUYEeCKHX 37IeMEHTOB B
COeJMHEeHUAX pa3/IMYyHOr0 COCTaBa, NMPUHAZJIEKHOCTh BellleCTB K OIpeze/IeHHOMY KJIacCy
coeiIMHeHUH 110 (popMyiaM, BUJI XUMUUECKOH CBSI3U (KOBa/leHTHasl, IOHHasi, MeTa/l/InyecKasi)
B HEOPraHWYeCKHUX COeUHEHUSIX, 3aps/i MOHA TI0 XMMUYECKOW (popMysie, XapakTep Cpe/ibl B
BOJHBIX pacTBOpPaxX HeEOPraHWYeCKUX COeJVHEHWH, THWIl KPUCTA/JIMYeCKOM pelleTKH
KOHKDETHOT'O Bell[eCTBa;

. packpbiBaTb cmbIC  Ilepuopguueckoro 3akoHa [I.MI. MeHgeneeBa u
JEMOHCTPUPOBaTh €ro TOHWMaHWe: OMUChIBaTh U XapaKTepu3oBaTh TaOMUUHYHO (Gopmy
[TeproiuecKkoy CUCTeMbl XUMHUYECKHX 3/IEMEHTOB: Pa3/inyaTh ITOHSITHS «TJIaBHAast MOATPYIINa
(A-rpymmna)» u «obouHas noarpymnma (b-rpyrma)», Masblie 1 60bliIHe TIepPHUO/Ibl, COOTHOCHTh
o003HaueHUs, KOTOpble UWMEITCS B  TepUOJUYeCcKOr  Tabsuile, C  YUC/IOBBIMU
XapaKTePUCTUKaMH CTPOEHUsI aTOMOB XMUMHUUYECKHX 3/IeMeHTOB (COCTaB U 3apsij sipa, obiiee
YKMC/I0 37eKTPOHOB U pacripefie/ieHle WX TI0 3/7eKTPOHHBIM CJIOSIM), OOBSICHATH 00111e
3aKOHOMEPHOCTH B M3MEHEHUM CBOUCTB 3/IEMEHTOB U HUX COeJUHEHUM B Mpejenax MabIxX
MepUO/IOB U TJIaBHBIX MOATPYIII C YYETOM CTPOEHUS UX aTOMOB;

. K/IaCCU(PULIMPOBAaTh XUMHUYECKHEe 3JIEMEHThbl, HeOpraHu4ecKue BelecTBa,
XUMUYeCKre peakLivu (110 YMC/IY U COCTaBY YYaCTBYIOIIMX B PeaKLIUU BEIeCTB, 110 TEMJIOBOMY
3¢ deKTy, Mo U3MeHeHHI0 CTereHel OKUC/IeHUs XMMHUUYeCKUX 3/IeMeHTOB);

. XapaKTepr30BaTh (OIMKChIBAaTh) 0011e U crieliuduueckre XUMUUeCKHe CBOMCTBA
MPOCTBIX M CJIOXKHBIX BeLeCTB, MOATBEpPXKAas OMUCaHWe MNpUMepaMUd MOJIEKYJISIPHBIX M
VOHHBIX YPaBHEHUU COOTBETCTBYIOLIUX XUMUUECKUX PeaKLUi;

. COCTaB/ISITh YpPaBHEHUSsI 3JIEKTPOIUTUUECKOU JAUCCOLMALMM KUCJIOT, 11e/ioueil U
CoJIel, TIO/THbIE ¥ COKPAIlleHHbIe YpPaBHEHMsI peaKI[iii MFOHHOT0 0OMeHa, YpaBHEeHUsI peaKIjui,
MO/ATBEPKAAIOLMX CyILeCTBOBAHWE T'e€HETUYECKOU CBA3M MeEX[y BelleCTBAMHU DPa3/TMYHbIX
KJIaCCOB;

. PacKpbIBaTh CYLLIHOCTb OKMCJ/IUTe/IbHO-BOCCTAHOBUTE/IBHBIX ~ PeakLn
TOCPe/ICTBOM COCTaBJ/IeHUSs 3JIEKTPOHHOTO OanaHca 3TUX peakLui;

. MPOTHO3MPOBAaTh CBOWMCTBA BeL[EeCTB B 3aBUCHMMOCTM OT HUX CTPOEHMS,
BO3MOJKHOCTH MPOTEKaHWS XMMHUYECKUX TTPEBPALLIEHHUN B Pa3/IMYHbIX yC/IOBUSX;

. BBIUMC/IAITb OTHOCUTE/IbHYIO MOJIEKY/ISIDHYKO W MOJIADHYIO MacChl BellleCTB,

MacCOBYIO [IOMI0 XMUMHUECKOTO 37eMeHTa M0 (opMyse COeJUHEHUs, MacCOBYHO [OJIFO
Bell|eCTBa B paCTBOPe, MPOBOJJUTh PacyeThl 110 yPaBHEHHIO XMMUUECKOMN peakLiy;

. coOuo/iaTh TIpaBWIa I0/Ib30BaHUSI XUMHUECKOW TIOCY/I0M M J1abopaTOpHBIM
obopyZioBaHHEM, a Takke TMpaBwia oOpalljeHuss C BelecTBaMH B COOTBETCTBUM C
WHCTPYKLUSMH TI0 BBITIOJTHEHUIO JTaOOPaTOPHBIX XUMHUECKUX OIBITOB TI0 TIO/yUeHUI0 U
cobupaHuio ra3000pa3HbIX BelleCcTB (aMMHaKa U yrIeKUC/I0ro rasa);

. MIPOBOJIUTH peakLUW, MOATBEP)KAAlOIIe KauyeCTBeHHbIM COCTaB pa3/MUHBIX
Bell[eCTB: pacrio3HaBaTh OMBLITHBIM MyTeM XJIOpWA-, OpoMuj-, noauj-, kKapboHar-, gocdar-,
CUJIMKaT-, Cy/lb(aT-, TUAPOKCHUJ-UOHBI, KATUOHbI aMMOHMSI U MOHbI U3yUYEeHHBIX MeTaslIOB,
MIPUCYTCTBYIOLLME B BOJHBIX PACTBOPaX HEOPraHUUYECKHX BelLleCTB;

. TIPUMEHSATb OCHOBHbIE OMNepalyyd MbICJIUTebHON JesiTeIbHOCTU — aHalu3 U
CUHTe3, cpaBHeHMWe, 0000IeHre, CUCTeMaTH3alluio, BbIsiBJieHWe TPUUMHHO-CJIeICTBEHHBIX
CBsI3€M — [/l U3yUeHHsi CBOMCTB BEILleCTB YU XMMUUECKUX peaklui, eCTeCTBeHHO-HayuHble



MeTO/IbI TIO3HAHUSI — HabJ/TtojeHre, U3MepeHue, MOZie/IMPOBaHre, SKCIIepUMeHT (peanbHbIN U
MBICJ/IEHHBIM ).

Ilepeuens (KoaudukaTrop) pacnpeje/leHHbIX M0 KjaccaM MNpoBepsieMbIX
TpedoBaHui K pesysibraram OOIT OOO u 3/1eMeHTOB Cojiep>KaHHUsA 110 XUMHUH

8-u KITACC
IIpoBepsiemble TpeOOBaHUA K pe3y/ibTaTaM ocBoenunss OOII

Kop
nposepsiemoro ([IpoBepsiemble npeaMeTHBIe pe3ybTaThl 0cBoeHusa OOII OO0
pe3yJ/ibTara

1 [To Teme: «IlepBoHaya/bHbIE XUMUYECKHE TTIOHATHS»

pacKpbIBaTb CMBIC/T OCHOBHBIX XUMHWYECKHX TIOHSITHMH: aToM, MOJIEKYIa,
XUMUUECKUW 3/1eMeHT, TIPOCTOe BelleCTBO, CJIO)KHOE BeIeCTBO, CMeCh
(ogHOpOAHAs U HEOJHOPO/[HAsl), Ba/leHTHOCTb, OTHOCUTE/bHasi aTOMHas U
MOJIeKy/IsIpHasi Macca, KOJMUeCTBO BeIecTBa, MOJib, MOJIIpHasi Macca,
1.1 MaccoBasi [j0Ji1 XUMHAYECKOTO 3/ieMeHTa B COeJUHEHWU, MOJIIPHbIA 00BEM,
XUMUUecKasi peakius, KaacCU(pUKallUs peakiMii: peaki[uu COoeMHeHUs,
peaklMy pa3/io’KeHWsl, peakiMi 3aMelljeHUs], peakiud oOMeHa, 3K30- U
HAO0TEPMUUECKHEe PeaKLuM, TeryioBor 3(deKT peakijuy, paCTBOpP, MacCoBasi
707151 BelriecTBa (TIpOIjeHTHAsI KOHLIEHTPALIMs1) B pacCTBOpe

WJIIIOCTPUPOBATb  B3dMMOCBA3b OCHOBHBIX XHMMHYECKHX TOHATUM U

1.2 o
TIPUMEHSITh 3TU MOHATHSA MPY ONMCAHUM BeLLeCTB U UX MpPeBpallleHri

13 MCI0J/Ib30BaTh XUMUUECKYH) CUMBOJIUKY [/Isl COCTaB/ieHUst (DOpMYJT BelecTB
) Y ypPaBHEHUU XUMHUUYECKUX peaki[un

14 pPacKpbIBaTh CMBICZT ~ 3aKOHOB COXpaHeHMs1 ~ MacCbl  BeLLeCTB,
' TOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUeHHUs, 3aKOHa ABOrazipo

1.5 OTIpe/iesisiTh BaJIeHTHOCTh aTOMOB 3/IeMEHTOB B OMHAPHBIX COeAMHEHUSIX

16 K/acCU(UIIMPOBaTh XMMHUYeCKWe peakiuu (M0 UUCAYy W COCTaBy
' YUaCTBYIOIIUX B peaKLUU BellleCTB, M0 TeryioBOMY 3(PdeKTy)

1.7 BBIUMC/ISITb OTHOCUTE/TbHYIO MOJIEKYJIIPHYIO M MOJIIDHYFO MacCChl BellleCTB

18 BBIUMC/ISITb  MAacCCOBYKO IO/ XUMHYECKOro 3jeMeHTa Ti0 (opmye
' COeUHEHMS],

1.9 BbIUMCJ/IATH MaCCOBYIO J0JIIO BellleCTBa B paCcTBOpe

110 MPUMEHSITb eCTeCTBeHHO-HayuHble MeTOZbl TIO3HaHUS - Hal/ozeHue,

v3MepeHue, MOZie/TMPOBaHue, SKCIIePUMEHT (peasibHbI U MbIC/IEHHbIN )

2 [To TeMe: «BaxkHelillve rpecTaBUTEIM HEOPTraHUYeCKUX BeIl|eCTB»




2.1

PACKPBIBATb CMbIC/I OCHOBHBIX XWMHWYECKHUX TTIOHSATHM: OKCH[, KHCJ/I0Ta4,
OCHOBdHMHE, COJIb

2.2

oTpefieisiTb  TIPUHA/JIE)KHOCTb  Bell[eCTB K  OMNpeJe/iéHHOMY  KJaccy
coeiIMHEHUH 110 (hopMyiam

2.3

K/1aCCU(ULIMPOBaTh HeEOpraHWYeCKHe BellleCTBa

2.4

XapakKTepu30BaTh (OMUCHIBATH) OOI[Me XWUMHUeCKWe CBOWCTBA BeIIeCTB
pa3/IMyHbIX K/IaCCOB, MOATBEpP)KAasi ONMuCaHWe MpUMepaMU MOJIEKYJISIPHBIX
ypaBHEHUM COOTBETCTBYIOIIUX XUMHUUECKUX peaKLdi

2.5

MPOTrHO3MPOBAaTh CBOMCTBA BeLLECTB B 3aBUCMMOCTU OT MX KayeCTBEHHOI'O
COCTaBa, BO3MOXXHOCTU MPOTEKAHUSI XUMUYeCKUX TTPeBPALLieHUN B Pa3/TMUHbIX
YCJIOBUSAX

2.6

CJie[ioBaTh TMpaBU/IaM T0/Ib30BAHUSI XMUMHUUECKOW TIOCYAol U labopaTOpHBIM
obopyZioBaHHEM, a TakXe TIpaBUIaM oOpallleHusi C BellleCTBaMu B
COOTBETCTBMM C MHCTPYKLUHUSIMHU [0  BBITIOJTHEHHIO  J1abDOpPaTOPHBIX
XUMHWUECKUX OIIbITOB TI0 MOTy4eHUI0 U cobupaHuio Ta3000pa3HbIX BellecTB
(Bojopoja YW KHC/I0pPOAA), TMPUIOTOBJAEHUIO PAaCTBOPOB C OIpeAe/éHHON
MacCOBOM [i0/leli PACTBOPEHHOIO BelleCTBa, IJIAaHUPOBAaTh W TPOBOAUTH
XUMHUUECKHe SKCIIepUMEHThI T10 pacro3HaBaHUIO PacTBOPOB lie/iouell U
KUCJIOT C TMOMOILBI0 MHAUKATOPOB (/1akMyc, dheHo(TaenH, MeTUIOPAHXK U

ApyrHe)

2.7

MIPOBO/JUTH PACUETHI MO YPABHEHUIO XMMUUYECKOHN peakiuu

[To Teme: «Ilepuomnueckuii 3akoH U [lepyoanueckasi cUCTeMa XUMUUECKUX
ynemeHToB [I. M. MenpneneeBa. CTpoeHue aTOMOB. XHMHUYeCKasi CBA3b.
OKuCIUTeTBHO-BOCCTaHOBUTEJIbHBIE PeaKLUn»

3.1

pacKpbIBaTb CMbIC/I OCHOBHBIX XWMWUECKMX TIOHSITUH: SIAPO  aToMa,
3/IEKTPOHHBIN CJIOM aTOMa, aTOMHasi OpOWTaib, pafilyC aToMa, XMMHUeCKast
CBSI3b, To/IsIpHast u HeToJIsipHast KOBa/IeHTHasI CBSI3b,
3/IeKTPOOTPHULIATE/IbHOCTh, WOHHAsl CBSI3b, WOH, KaTHUOH, aHWUOH, CTeleHb
OKHCJIeHUS

3.2

K]IaCCI/I(I)I/IL[I/IpOBaTB XUMHN4yeCKure 3/71eMeHThI

3.3

OIMMCBLIBATh U XapaKTepHU30BaTh TaO/IMuHYI0 hopMy ITeproaruecKoit CHUCTEMBI
XUMHUYECKUX 3JIeMEHTOB: pa3/iMuaTh IIOHSATHS «TJlaBHasi moarpymma (A-
rpynma)» u «mobouHas mozarpyrma (B-rpymma)», «manbie» U «OOJbIIe»
TIepUO/IbI

3.4

packpeiBaTb cMbIci1  [lepuoguueckoro 3akoHa .M. Menpeneesa:
NIeMOHCTPHPOBATh TOHUMaHWEe [epUOJUYECKOM 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX 3JIEMEHTOB OT UX T0JioKeHus1 B [Tepuorueckon cucrteme




COOTHOCHTH 0003HaueHusi, KOTOpble UMeIOTCs B Tabsuile «[leproamueckas
cicteMa XuMUyeckux 3sneMeHToB [I.M. MeHzaeneeBa» C UYMC/IOBBIMU

3.5 XapaKTePUCTUKaMH CTPOEHUs aTOMOB XWMHUECKUX 3/IeMEeHTOB (COCTaB U
3apsij sifipa, o011lee UyMC/Io 3/1IeKTPOHOB U pacripe/iesieHre UX IO 3/1eKTPOHHBIM
CJ105IM)

3.6 OTIpe/ieNiATh CTeleHb OKWC/IeHHs 3/IeMEHTOB B OMHAPHBIX COeJTUHEHUSIX

3.7 ompefie/iiTh BHJ| XWMWUECKOM CBS3W (KOBa/leHTHass W MWOHHasi) B

HeOopraHn4yeCkKux CoeJMHEHHAX

IIpoBepsiemMble 3/1eMeHTbI CO/iep)KaHUusA

Kop

IIpoBepsieMbIii 3/IeMeHT CO/iep>KaHUsA

1

HEPBOHa‘-IaJ'IBHbIe XUMHUYeCKHe IMOHATHUA

1.1

[Ipegmet xumMuu. Posib XUMHUM B )KM3HU YejlOBeKa. XUMUS B CAUCTEMe
HayK. Tena u BemjectBa. Pu3Myeckre CBOMCTBA BelleCTB. ArperaTHoe
COCTOSIHHE Bell|eCTB

1.2

[ToHsTHE O MeTO/ax MO3HAHUSA B XMMHH. UHCThIe BelljecTBa U CMECH.
CriocobbI pa3ziesieHust cMeceit

1.3

ATOMEI U MOJIEKY/IBI. XuMurueckue 3jieMeHTbl. CUMBOJIbI XUMHUUECKUX
3J/IEMEHTOB. HPOCTBIE M C/IOKHBIE BEEeCTBd. ATOMHO-MOJ’[EKYJ'[HPHOE yueHune

1.4

XuMurueckKast (bOpMYJ'[a. BaneHTHOCTE aTOMOB XMMHUECKUX 3/IEMEHTOB.
3aKOH TIOCTOSIHCTBA COCTaBa Be1ecCTB. OTHOCHUTe/bHAsI aTOMHasl Macca.
OTHOCUTenbHas MOJIEKYJ/IApDHad MadCcCd. MaccoBas A0JId  XUMHUYEeCKOI'o
3JIeMeHTa B COeJMHeHNHN

1.5

KomuectBo BewjectBa. Mosib. MonsipHas Macca. B3aumMocBsisb
KOJINUeCTBa, MacChl ¥ YuCJia CTPYKTYPHBIX e[UHUL] BeljecTtBa. PacuéTel 1o
dbopMysiaM XUMHUUYECKUX COeJMHEeHUN

1.6

du3nyeckre WU XUMHAUECKUe SIBJIeHUsl. XUMHUeCKasi peakuusi U eé
MpU3HAKU. 3aKOH COXpaHeHWsI MacChl Bell[eCTB. XMMHUeCKHe ypaBHEHUS.
Knaccudukaiyss XUMUYeCKMX  peakUUd  (CoeiMHEHWs, pa3/ioKeHUs,
3aMelrieHusi, 0bOMeHa)

1.7

XVAMUUECKUM 3KCITIEPUMEHT: 3HAaKOMCTBO C XMMWUYECKOW MOCYZAOH, C
npaBwiaMyd paboTel B jaboparopud W TIpUEMaMM  OOpalljeHus C
naboparopHbIM 060pyOBaHNEM, U3yUeHHe U OTTMCaHue GU3NUeCKHUX CBOMCTB
00pas3ljoB HeoOpraHMUeCKUx BelllecTB, HabmoZeHne Gu3nueckux (TiaBjaeHue
BOCKa, TasiHue Jibfla, paCTUPaHue caxapa B CTYIKe, KUTlleHre ¥ KOHJeHCalus
BO/IbI) M XMMHUUECKUX (TOpeHHe CBeuu, TIPOKa/MBaHWe MeJHOU MPOBOJIOKH,
B3aMMO/IEICTBHE Mejla C KMC/IOTOM) SIBJIeHWH, HaOJIro[eHre W OITHCaHHe
MPU3HAKOB TMPOTEKaHUsi XHWMHUUECKHMX peakiu (pas3jokeHWe caxapa,
B3aMMO/IEICTBME CEpPHOM KHCIOThI C XJIOpUAOM Oapusi, pa3oKeHue




rugpokcuga Meau(Il) npy HarpeBaHuy, B3aUMOZEUCTBUE Kejie3a C paCTBOPOM
comu Megu(Il), usyueHwe crocoOOB pa3zesieHdss cMmeced (C TIOMOIIbIO
MarHura, (puiabTpOBaHWe, BbillapMBaHUe, AUCTU/IISLMSA, XpomaTorpadus),
NIpOBe/ieHNe OUMCTKA TIOBApeHHOW CoJ/id, HaOmofieHWe W ONHMCAHUe
pe3y/ibTaTOB TPOBe/IeHUsI OIbiTa, WIJFOCTPUPYIOIEr0 3aKOH COXpaHeHUsI
Macchbl, CO3/lJaHie Mo/lesield MOJieKy/1 (1l1apoCTep>KHEeBbIX )

Baknenime rnpeacTaBrUTe/IM HEOPraHUYECKHX BeIlleCTB

2.1

Bo3gyx — cmech rasoB. CocrtaB Bo3ayxa. Kucimopon — 31eMeHT u
npocToe BelllecTBO. HaxoxzaeHue Kuc/iopoja B Tipupofe, (usnueckue U
XMMUUeckrMe cBoMcTBa (peakiuud ropeHus). Okcuzpl. IIpuMeHeHHe
kuciaopoga. Crocobbl  To/yueHUsi KUC/IOpoZa B Jlabopatropuut U
npoMbIliieHHOCTH. KpyroBopoT Kuciopo/a B ripupoge. O30H — a/uioTporHast
MoAu(dUKaLIAS KAC/I0Po/ia

2.2

TennoBor  3(@(eKT XWMHUUECKOW peakLyH, TepMOXHMHUUYECKHUe
yPaBHEHUS, 3K30- U 3HAOTePMUYECKHEe peaklUH. TOIUIMBO: yrojib U MeTaH.
3arpsisHeHHe BO3/yXa, yCW/IeHue TapHHMKOBOro 3¢¢eKkra, paspylleHue
030HOBOTO CJIOA

2.3

Bopgopon — sneMeHT U mpoCToe BeljecTBO. HaxoxaeHue BOAopoza B
npupozie, Gu3NUecKre M XHMUUeCKHe CBOMCTBa, NPUMEHEeHHe, CII0COObI
rosiyyeHus. KucioTel v cou

2.4

MousisipHbIii 06bEM ra30B. PacuéThl 110 XUMHUYECKUM YPaBHEHUSIM

2.5

du3snyeckre CBOUCTBAa BOAbl. Boma kak pactBopuTesnb. PacTBOpHI.
HaceiiieHHbIe ¥ HeHaChIIeHHbIe PaCTBOPbL. PaCTBOPUMOCTH BellleCTB B BOJe.
MaccoBasi [fons BeljecTBa B pacTBope. XUMHYECKHe CBOWCTBA BOJBI.
OcHoBaHus. Posib pacTBOPOB B MPUPOZE U B )XKU3HU uesioBeka. KpyroBopor
BOJAbI B TIIpupofe. 3arpsisHeHWe NpUPOAHBIX BOA. OxpaHa M OUMUCTKA
TIPUPOJHBIX BOJ,

2.6

Knaccudukaius HeopraHuYecKux COe/IMHeHUH. Oxkcuppl.
Knaccudmkaiyss okcuzmoB: cosieobpa3syroiije (OCHOBHbIE, KHCJIOTHBIE,
amdoTepHbie) U Hecosleobpa3yroiie. HomeHKnaTypa oKcu10B. Pr3nyeckre
1 XUMHUYeCcKHe CBOMCTBa OKCUOB. [lomyueHre OKCH0B

2.7

OcHoBanus1. Knaccudukauys OCHOBaHWM: IIE/I0UM U HEPaCTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHui. ®Pusnyeckve U XUMHYECKUE
CBOMCTBa OCHOBaHUM. [lo/ryueHrie OCHOBaHUM

2.8

Kucnotel. Knaccudwukaimss  kuciaor. HomeHknaTypa — KUCJIOT.
du3nueckrie U XUMUYECKHe CBOWCTBA KUC/IOT. Psij akTUBHOCTU MeTaslyIOB
H.H. beketoBa. [lonyueHue KucaoT




2.9

Comu. Homenksatypa coneit. ®@u3nyeckre U XMMUYECKHWe CBOMCTBA
cosield. [TosyueHue cosieit

2.10

['eHeTHUeCKas CBSI3b MeXy Ki1dCCaMKU HeOPraHN4YeCKHUX COE,Z[I/IHeHI/Iﬁ

2.11

XUMUUeCKUM 5KCIEPUMEHT: KauyeCTBEHHOE onpejieJieHUe
coJiep)KaHusi KUCI0po/ia B BO3/lyXe, MojlydeHue, cobupaHre, pacrio3HaBaHUe
W M3ydyeHUe CBOWCTB KMCI0OPOJa, HabstoJieHre B3auMOZENCTBUS BeIeCTB C
KUCJIOPOZIOM M YC/I0BUSI BOSHUKHOBEHUSI Y MPeKpallleHusi ropeHust (rmoxkapa),
03HaKOMJIeEHHe C 00pa3ijaMH OKCHJIOB M OIKCaHWe WX CBOMCTB, IMOTyUYeHHe,
cobupaHye, pacrio3HaBaHHWE W H3ydeHWe CBOWMCTB Bojjopojia (TrOpeHue),
B3anMMO/ielicTBUe BoZiopoZia ¢ okcuaom meau(Il) (Bo3MOKHO MCIIO/b30BaHUe
BHleOMaTepuasioB), HabmoieHe 06pa3iioB BelljeCTB KOIMUeCTBOM 1 MOJb,
HCCieJoBaHe OCOOEHHOCTeH pacTBOPEHHsT BeIeCTB C  pa3/IMuHOM
PacTBOPUMOCTBIO, TIPUTOTOBJIEHWE DPAacTBOPOB C OIpejenéHHOM MacCOBOM
Jl0Jied  paCTBOPEHHOI'O BellleCTBa, B3aMMOJENCTBME BOJAbI C MeTaljlaMy
(HaTpueM U KajbljieM) (BO3MOXXHO WCIO/Ib30BaHWe BHJeOMaTepHasioB),
orpejiesieHMe PacTBOPOB KHUC/IOT M IIe/I0Yell C MOMOIIbI0 WHAUKATOPOB,
HccieqoBaHre 00Opa3i[0OB HeOpraHWUeCKUX BeIeCTB Ppa3/MUHbIX K/IacCoB,
HaO/Ir0/leHre W3MeHEeHHWs] OKpaCKd HHIWKAaTOPOB B PpacTBOpax KHC/IOT H
1je/04et, u3yueHue B3aumoierctust okcraa meau(Il) ¢ pactBopom cepHou
KUCJIOTBI, KUCJIOT C MeTaj/ulaMW, peaklui HeWTpaju3aluu, TMoaydyeHue
HepaCTBOPHMMBIX OCHOBAaHWM, BbITECHEHHE OJHOT0 MeTajla [pYyTUM U3
pacTBOpa CO/H, pellleHre 3KCIIepUMeHTa/IbHbBIX 3a/1au T10 TeMe «BarkHeliiie
KJ/IaCChl HEOPTaHUYECKUX COeUHEeHUN»

[Teproguueckuii 3akoH U [lepuognueckasi cUCTeMa XUMHUYECKUX
ynemeHTOB [I.MI. MengeneeBa. CTpoeHue aTtomMoB. XHMHUYeCKas CBsi3b.
OKuCIUTeTbHO-BOCCTaHOBUTEJIbHBIE PeaKL[un

3.1

[TepBble MOMBITKU K/1acCU(pUKALIMA XMMHAYECKUX 371eMeHTOB. [ToHsTHE
O IpyMIax CXO/HbIX 3/IeMEHTOB (11]eJIOUHBbIE U I11eJI0UHO3eMeJIbHbIE MeTaJlbl,
rajioreHbl, UHepTHbIe Ta3bl). DJIeMeHThI, KOTopblie 00pa3yloT amdoTepHbIe
OKCH/IbI U TU/IPOKCU/IBI

3.2

[Teproguueckuii 3akoH. [lepuoguueckasi cUCTeMa XUMHYECKUX
sanemeHnToB [I.M. MeHpeneeBa. KopoTkomnepuogHasd Y [AJIMHHOIEPUOJHAs
dopmbl  Tlepuoguueckorl  CUCTEMBI  XWUMHUYECKUX 3jiemeHTOB  [I.W.
MenpeneeBa. Ilepuogbl u rpynmnbl. PU3MYECKUM CMBICI TOPSAKOBOrO
HOMepa, HOMepOB [epro/ia U IPYMIIbl djIeMeHTa

3.3

Crtpoenrie atomoB. CocTaB aTOMHBIX sfep. M30Tonbl. D/I€KTPOHBI.
CTpoeHue 3/IeKTPOHHBIX 000710ueK aTOMOB TMepBbiX 20 XUMHYECKHX
snemeHTOB [lepuoguueckout cuctembl .M. MeHzaeneeBa. XapakTepuCTHKa
XHMMUUECKOT0 371eMeHTa 110 ero noJioxkeHuto B [lepuoanueckoit cucteme J1.1.
MeHpeneeBa




3aKOHOMEPDHOCTM  W3MEHEeHUs pajudyca aTOMOB  XWUMHYECKUX
3JIEeMEHTOB, MeTa/UIMUeCKUX W HeMeTa/UTMUeCKMX CBOMCTB M0 Tpynmnam u
3.4 neproziaM. 3HaueHue [Teprogrueckoro 3akoHa U Ileproguueckoil cucTeMbl
XAMUWYECKUX 3JIeMEHTOB [IJi pa3BUTHSI HAYKU Y NpakTyKu. [1.11. MeHpenees -
YUEHBIN U TPaXKJaHUH
35 Xumunueckasi cBsisb. KoBaneHTHas (TIO/isipHasi U HeMOJIsIpHasi) CBSA3b.
' DJIeKTPOOTPULIATE/IbBHOCTh XMMUYECKUX 3JIeMeHTOB. VIoHHas CBsI3b
36 Crerienb okuc/aeHusi. OKHUCIUTETbHO-BOCCTAHOBUTE/IbHbIE DPeaKLUU.
' [Iporjecchl OKMC/IeHHs U BOCCTaHOB/IeHHs. OKUC/IUTe/M U BOCCTaHOBUTETN
XYUMUUeCKUI SKCIIeEPUMEHT: u3yueHHe 00pasi[oB BeI[eCTB MeTa/I/IOB U
37 HEMeTa/lVIOB, B3aUMOJeMCTBUe THIPOKCHUA LIMHKA C PacTBOPaMU KUCJIOT U
' 11e/10uei, NpOBeeHne OIbITOB, UITFOCTPUPYIOLHUX NPUMeDPbI OKUC/TUTE/TbHO-
BOCCTaHOBUTE/IbHBIX PeaKLUU (TOpeHue, peakliuy pa3/ioyKeHus, COeIUHEHNS])
9-11 KJTACC
IIpoBepsiemble TpeOOBaHUA K pe3y/ibTaTaM ocBoenuss OOII
Kopg
[POBEPSIeMOro IIpoBepsiembie npegMeTHbIe pe3y/abTaThbl 0cBoeHusa OOII OO0
pe3y/ibTaTad
1 ITo Teme: «BeljecTBo U XuMHUueckKasi peakLjys»
pacKpbiBaTb CMBIC/I OCHOBHBIX XWUMHUECKUX TOHSITUW: pacTBOp,
3JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3/IEKTPOJIMTUYECKasi JUCCOLMALUs, peakLuu
HOHHOTO OOMeHa, KaTajM3aTop, XWMHUYeCKOe paBHOBecHe, OOpaTHMble H
1.1 HeoOpaTWMble peakldd, OKHUC/IUTebHO-BOCCTAHOBUTE/IbHBIE — PeakiiHy,
OKUCJ/IUTE/Ib, BOCCTAHOBUTEIb, OKHC/IEHMEe U BOCCTaHOBJIEHUE, a/lJIOTPOIIHS,
aM(OTepHOCTb, XMMHUUeCKasi CBSi3b (KOBas/leHTHasl, MIOHHasi, MeTa/l/TnyecKast),
KpUCTa/l/Inueckasi peliéTKa, CrijlaBbl, CKODOCTb XUMUUECKON peaKLiuu
19 WITFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMWUECKUX TMOHSTHUH U
' TIPUMEHSITh 3TH TOHSITHS MPY OTNKMCAHUM BellleCTB U UX MpeBpallleHui
COCTaBJIAITh ypaBHEHUS 37€KTPOJMTUYECKOW [AUCCOLMAl[MA KHUCJIOT,
1.3 1iesioueld U CcoJiel, To/IHble ¥ COKpallléHHbIe YpaBHEHUsI peakKluii UOHHOTO
obmeHa
14 pacKpbiBaTh CYILIHOCTb OKUC/IUTENbHO-BOCCTAHOBUTE/IbHBIX pPeaKIui
' TOCPEeICTBOM COCTaB/IeHUs 3/IEKTPOHHOTO OaslaHca 3THUX peakijuii
1.5 MPOBOJUTH PACYETHI [0 YPABHEHUIO XUMHUYECKOU peakiun
5 [Io temam: «Hemertasibl U ux coejuHeHuss» U «Meta/bl U UX

COeZIMHEeHUSI»




2.1

XapaKTepU30BaTh (OIMHChIBaTh) 001IMe U crieldduueckrie XuMruUecKue
CBOMCTBA MPOCTHIX U CJI0’KHBIX BELIECTB, TOATBEP KJasi ONMCaHye IpuMepamMmu
MOJIEKYJIIPHBIX W HWOHHBIX YPaBHEHWW COOTBETCTBYIOLLIUX XHWMHUYECKUX
peakium

2.2

COCTaB/ISITh YpaBHEHHUsI peakLUid, MOATBEP)KJAOLIMX CyLeCTBOBaHHE
reHeTUUYeCKOU CBSI3U MeXX/y Bell|eCTBaMU Pa3/TIMUHbIX KJIaCCOB

2.3

MPOTHO3UPOBaTh CBOMCTBA BeI[eCTB B 3aBUCMMOCTUA OT UX CTPOEHWUS,
BO3MOXXHOCTH TMPOTEKaHUsI XUMWYECKUX TIpeBpallleHWd B pa3/IMuHbIX
YCJIOBUSAX

2.4

C/ie[loBaTh TIpaBW/IaM  T10/Ib30BaHUSI ~XWUMWUECKOW TOCYJOM U
nabopaTopHbIM 000OpyZOBaHHEM, a TakKXKe IIpaBWIaM oOpalleHust C
BEIleCTBAMM B  COOTBETCTBUM C WHCTPYKIUSMHM TI0  BBITIOJTHEHUIO
7MabOpaTOPHbIX XUMHUECKUX OIBITOB TI0 TIOYYEeHHUI0O U COOMPaHUIO
ra3000pa3HbIX BellecTB (aMMUAaKa U YT/IEKHUCIOTO ra3a)

2.5

MPOBOAUTL peaklUW, TMOATBep)KAalollie KauyeCTBeHHbIM COCTaB
Pa3/IMYHbIX BEIIeCTB: pacrio3HaBaTh OMBITHBIM TYTEM XJIOpUA-, OpoMu[-,
uoaua-, kKapboHaT-, docdar-, cunmukar-, cynabhaT-, TUIPOKCHA-UOHBI,
KaTHOHbI aMMOHMSI, MOHBI U3YUYEeHHBIX MeTa/UI0B, IPUCYTCTBYHOIIME B BOAHBIX
pacTBOpax HeOPraHWUeCKHX BeIleCTB

[To Teme: «XUMHS ¥ OKpY>KaroLlasi Cpeia»

3.1

PacKpbIBaTh CMBIC/T OCHOBHBIX XMMHUUeCKUX MoHsATAU: [T/IK BemecTBa;
KOpPPO3Usi MEeTalJIOB

3.2

TIPUMEHSITb OCHOBHBIE OMepald MbICTUTETbHOW [1eITe/IbHOCTH -
aHa/Iu3 U CHHTe3, CpaBHeHUe, 0000ljeHre, CHCTeMaTH3al[lio, BBISBIEHUE
TIPUUYMHHO-C/Ie[ICTBEHHbIX CBsI3€M — JjIs U3ydyeHus] CBOWCTB BeIeCTB U
XMMUUECKHX peaki[ui; ecTeCTBeHHO-HayuHble MeTOZbl TO3HAaHUSI —
HaOJII0/leHre, W3MepeHHe, MOJe/TUpPOBaHNe, SKCIIePUMEHT (peasibHbId H
MBIC/IEHHBIN)

IIpoBepsieMbie 3/1eMeHTHI CO/lepPKaHUus

Kop ITpoBepsieMbI 3/1IeMEHT CO/ieP)KaHUs
1 BemjectBo u xumuueckas peakuus. [losropenue
[Teproguueckuii 3akoH. [lepuoguueckasi cUCTeMa XUMHUYECKUX

snementoB [I.MI. MenpgeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B

1.1 V3MEHEeHUU CBOMCTB XMMHUUECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUO/IOB, KaJlus,
Ka/JbLIUS U UX COEJMHEHUM B COOTBETCTBUU C TIOJIOKEHWEM >3JIEMEHTOB B
[Tepuogrueckol cucteMe U CTPOEHUEM UX aTOMOB

1.2 CtpoeHve  BellleCTBa:  BUAbl  XUMHUYECKOU  CBSI3U.  [WMbI

KPUCTa/UTMUeCKUX PpEeLIETOK, 3aBUCHMOCTb CBOWMCTB BellleCTBa OT THIIA




KPUCTA/I/TMUECKON PeIIETKU M BHUJA XUMHUUecKor cBsisu. Knaccudukauys u
HOMEHKJ/IaTypa HeOpraHM4YeCcKUX Bell[eCcTB (MeXXAyHapo/JHas U TPMBUAJIbHAs).
XYMHUUeCKUe CBOMCTBA BeLLeCTB, OTHOCALLMXCS K Pa3/MYHbIM Kjlaccam
HeOpraHWYeCcKUX COeJUHEHWM, TeHeThuYeckKass CBf3b HeOpraHhyecKux
BelL[eCTB

1.3

Knaccudukaiusi XuMUUeCKUX peakLivi 1o pa3/inyHbIM NIpU3HaKaM (1o
YKCJTy ¥ COCTaBY yUaCTBYIOIIUX B PEAKLU BelLeCTB, 110 TeMJI0BOMY 3P QeKTy,
[0 M3MEHEHWIO0 CTelleHeld OKWC/IeHWs XWUMUUYeCKHUX 3JIeMEHTOB, IIO
obpaTuMoCTH, IO yuyaCTUIO Karanus3aTropa). JK30- M 3SHAO0TepMUUecKHe
peakiuu, TepMOXUMUUYecKre ypaBHeHUsl. [IoHsITUe 0 CKOPOCTH XUMHUYECKOU
peakiuu

1.4

[TousstTie 06 0OpaTUMBIX W HEOOpPAaTUMBIX XUMHUUECKHX pPeakKI[usX.
[ToHATHE O TOMOTreHHbIX W TeTeporeHHbIX peakiusx. [loHsiTHe O
XUMHUYECKOM paBHOBecHU. PakTOphI, BAUSIOLIME HAa CKOPOCTb XWMUUECKOU
peakLvy U MoJI0)KeHe XUMUYeCKOT0 PaBHOBECHST

1.5

OKHCUTe/TbHO-BOCCTaHOBUTE/TbHBIE PeakKI[iH, 3/IeKTPOHHBIM OanaHC
OKHUC/IUTE/IbHO-BOCCTAaHOBUTEbHOM  peakiuu. (CocTaB/ieHUWe ypaBHEHUM
OKHCJIUTE/IbHO-BOCCTAHOBUTE/IBHBIX Peakiuid C MCI0J/Ib30BaHUEM MeToZa
3JIEKTPOHHOTO OasaHca

1.6

Teopust  3MEKTPOJIMTUUECKON  AUWCCOLMALUA.  DJIEKTPOJIUTBI U
He3/eKTPoMThl. KaThoHbI, aHHOHBL. MeXaHU3M AMCCOLMAliA BelleCTB C
pa3/MYHbIMU BUJaMU XUMUUeCKoU CBsA3u. CTeneHb auccolualuu. CuibHbie
U cyiabble 3/1eKTPOUThL. Peakiuu MOHHOTO OOMeHa. Y C/IOBUS MPOTEKaHUS
peaki[uii MOHHOrO OOMeHa, MOJHbIe W COKpAIlléHHble HWOHHbIE YpaBHEHUS
peakiuii. CBOMCTBa KUC/IOT, OCHOBAHUM U COJIEN B CBeTe MpeZCTaB/IeHUi 00
9/IEKTPONIMTUUECKOW JAuccoldaiiii. KauecTBeHHble peakIiMM Ha HOHBI.
[ToHsiTe 0 rUApOIN3e Coslen

1.7

XYUMUUECKMM  SKCIIEPUMEHT:  O3HaKOMJIeHWe C  MOJeJIsAMU
KPUCTA/UTMUeCKUX PpEeIlETOK HeopraHuvyeckux BellecTB - MeTa//IoB U
HeMeTa/UIOB (rpaduTa W anmMasa), CJIOKHBIX BelleCTB (X/IopUja HaTpus);
HCCJieJoBaHKe 3aBUCHUMOCTU CKOPOCTH XUMHYECKOW peakli OT BO3/IeHCTBUS
pa3MYHbIX (DAKTOPOB; WCC/IeJOBaHHE SJIEKTPONMPOBOAHOCTU PACTBOPOB
BellleCTB, Mpoliecca AUCCOLMALMKA KUCOT, Ijesioueld U cosied (BO3MOXKHO
VICII0/Ib30BaHue BU/IeOMaTEPUAJIOB); TipoBe/ieHUe OTbITOB,
WJUTIOCTPUPYIOIIUX TIPYM3HAKW TPOTEKaHWsS peakliii HOHHOTO OOMeHa
(obpa3oBaHue ocajka, BblJeneHWe ra3a, OobOpa3oBaHUe BOJbl); OIBITOB,
W/UTFOCTPUPYIOLUX TIPUMEDPBI OKUC/IUTE/TbHO-BOCCTAHOBUTE/IbHBIX DPeakLUn
(ropeHne,  peakLMy ~ pas3loKeHUs,  COeQUHEHUs);  paclio3HaBaHUe
HeOpraHWYeCcKHUX Bell[eCTB C TIOMOIIbI0 KaueCTBeHHbIX peakldii Ha WOHBI;
pellieHVe SKCTiepUMeHTa/IbHbIX 3a/iau




HemeTtaibl ¥ ux coeaVTHeHUA

2.1

OO011jas xapakTepucTHKa rasoreHoB. Oco6eHHOCTH CTPOeHHsI aTOMOB,
XapaKTepHble CcTerneHHd OKucaeHus. CTpoeHwe W (¢uU3UUeCKHe CBOMCTBa
MPOCTBIX BEIIeCTB — rajJioreHOB. XMMUYeCKre CBOWMCTBA Ha TNPUMeEpe XJiopa
(B3auMozeMcTBYe C MeTaJlJlaMU, HeMeTaJl/laMH, 1[e/I0UaMH).
XnopoBogopos. CosisiHasi KUC/I0Ta, XMMUUECKHWe CBOMCTBA, [MOJydyeHHe,
npumMeHeHue. [leiicTBMe Xji0pa M XJI0POBOZOPOJA Ha OpPraHU3M uYesoBeKa.
BarkHelillve XJIOpU/IbI U UX HaX0XKJeHue B TIPUPO/E

2.2

OObiias  xapakrepucTvka 371eMeHTOB VIA-rpymnmbl.  OcobeHHOCTH
CTpPOeHUsI aTOMOB, XapakTepHble CTereHU OKucaeHuss. CrTpoeHue U
(r3ruecKre CBOKWCTBA MPOCTHIX BELECTB - KUCI0PO/a U Cepbl. AJIJIOTPOITHbIE
MOIU(UKALIMA KUACIOpOAa M Cepbl. XWMHYECKHMe CBOWCTBA CepBbl.
CepoBoziopoJ, CTpoeHHe, (uU3NUecKUe M XUMUYecKue cBoWcTBa. OKCH/bI
Cepbl KaK Npe/CcTaBUTe/IM KUC/IOTHBIX OKCUI0B. CepHasi KUC/I0Ta, (pr3nvecKue
M XUMHUUecKue CBoOicTBa (0Oljue Kak TMpejCTaBUTe/sl Kjacca KWUCIOT U
cnetguueckre).  XUMUYeCKMe  peakLUd, Jexaljue B OCHOBe
MPOMBILLIEHHOTO crioco0a rosiyueHust cepHoit KUCI0Th. [IpuMeHenue. Conu
CEepHOM KHUCJIOThI, KaueCTBeHHas peaklusi Ha Cy/ab(par-huoH. HaxokgeHue
cepbl U eé coelMHeHWU B NpUpo/ie. XMMUUeCKOe 3arpsi3HeHre OKpysKarolen
Cpefibl COeUHEHUSIMUA Cepbl (KUCIOTHBbIE [NOXKAW, 3arps3HeHve BO3JyXa U
BO/I0EMOB), CIIOCOOBI ero Tpe/ioTBpalLeHusI

2.3

OO61jasi  xapakTepucTUKa 2jieMeHToB VA-rpynmbl. OcobeHHOCTH
CTpOeHHsI  aTOMOB,  XapaKTepHble  CTelleHW  OKHUC/IeHus.  A30T,
pacrnpocTpaHeHWe B mpupofie, Gu3NuecKMe W XUMUYeCKUe CBOMCTBa.
KpyroBopot a3oTa B mpupoje. AMMHaK, ero (pusnudeckre U XUMHUYeCKHe
CBOWCTBa, MonydyeHWe u TipuMeHeHue. Cojd aMMOHMS, X (HU3NUECKUe U
XUMHUUeCKWe CBOMCTBa, TIpUMeHeHHe. KauecTBeHHasi peakisi Ha WOHBI
aMMOHUS. A30THasi KHC/IOTa, eé TonydyeHHe, (GU3NUeCKMe W XUMHUeCKue
cBoicTBa (0OIMe Kak TIpe/CTaBUTENs Kjaacca KUCIOT U CIeluduUIecKue).
Vcrnosib30BaHre HUTPATOB W COJield aMMOHHSI B KaueCTBe MHUHepaTbHBIX
yaobpeHuii. XuMyudeckoe 3arpsi3HeHre OKpPY>Karolel cpefibl CoeJUHEeHUSIMU
a30Ta (KHUCIOTHBIE I0XKIU, 3arpsi3HeHHe BO3/yxa, MOUBLI U BO/IOEMOB)

2.4

®ocdop, amnoTporHbie MoauduKaiuu docdopa, (usMUeckre U
xumuueckue cBouctBa. Oxkcup  dochopa(V) u  docdopHas KUCIOTa,
dbu3rueckre U XMMUUeCKre CBOMCTBA, noyiyyeHue. Mcnosb3oBanue docdaTon
B KaueCTBe MUHepasbHbIX yA00peHui

2.5

O6mras xapakTepucTuka 3nemMeHToB I[VA-rpymmbsl. OcobeHHOCTH
CTPOEHUS aTOMOB,  XapaKTepHble  CTelleHW  OKHUC/eHUs.  YTJIepOf,
aJIJIOTPOITHbIe MOAW(MUKALINU, pacTipoCTpaHeHre B TIpUpo/ie, hu3nueckre U
XUMHUeCKWe CBoWcTBa. Ajcopbius. KpyroBopor yriiepoja B TpUpoO/Ie.




Oxkcugpl yriiepoja, ux (u3nueckre M XMMHUeCKUe CBOWMCTBA, /leliCTBHE Ha
JKUBBbIE OPraHW3MBI, [TOJTyueHHe U MPUMeHeHHe. JKOIoThyeckre mpobieMsl,
CBsi3aHHble ¢ okcugom yriepoga(lV); rumotes3a r/106a7bHOTO TIOTET/IEHUS
K/TUMaTa; TTapHUKOBLIHM 3G deKT. YTombHast KUCI0Ta U e COJv, UX pu3ndecKue
1 XMHAYeCKre CBOMCTBA, TIo/IyueHre U puMeHeHre. KauecTBeHHast peakiiyist
Ha KapOoHaT-woHBI. Vcmosib30BaHWe KapbOoHAaTOB B ObITy, MeJuIMHE,
TIPOMBIIIJIEHHOCTH U CEeJTbCKOM XO3SICTBe

2.6

[lepBoHauanbHble TOHATUST 00 OpraHMuUecKHWX BelllecTBax Kak O
COeJMHEeHUsIX yrjepoja (MeTaH, 3TaH, STW/IEH, alleTU/IeH, 3TaHoJl, IVIMLePUH,
yKCycHasi KucioTta). VIx cocraB u xumuueckoe crtpoeHue. Ilonstue o
O10JI0oTMYeCKU BaXKHBIX BellleCTBaX — yKUpax, Oeskax, yryieBojax — U X poyu
B JKU3HM 4ejioBeKa. MarepuasibHOe eJUHCTBO OpraHUYecKux U
HeOpraHuvyeCcKux CoeJMHeHU!

2.7

KpeMHuii, ero ¢gusnueckue ¥ XMMUUECKHE CBOWCTBA, TOJIydeHUe U
npuMeHeHre. CoefiHeHUs] KpeMHUsI B ripupoge. Obiive mipecTaBieHus 06
okcugie kpeMHus (IV) u kpemHreBou kucnore. CUIMKATHI, KX UCTIO/Ib30BAHUE
B OBITY, MeAWlMHEe, IIPOMBIIIJIEHHOCTH. BakKHellllie CTPOUTe/IbHbIe
MaTepHasibl: KepaMHKa, CTeKJIO, 1[eMeHT, 0eToH, »kese300eToH. [Tpobsiembl
6e3011acHOTO MCITO/IHb30BaHUSI CTPOUTETBHBIX MaTeprasioB B MOBCeAHEBHOMU
JKU3HU

2.8

XVUMUYeCKU SKCTIepUMeHT: u3yueHre o00pasi[oB HeopraHh4YecKux
BeIleCTB, CBOUCTB COJITHOM KHUCJIOThI; TPOBe/leHre KaueCTBeHHbBIX peaklui Ha
XJIOpUJ-MOHBI W HaOJIFoZileHre TIPHU3HAKOB WX IIPOTEKAHWs;  OIIBITHI,
oTpaxkatoljue ¢hu3MUeckue U XUMHUUYeCKWe CBOWCTBA Ta/JlOTeHOB U HUX
coeiHeHWH (BO3MOYKHO MCIT0/Ib30BaHHE BHleOMaTepHaioB); 03HAKOMJ/IEHHEe
c obpasijamu x1I0py/I0B (Ta/loreHU/I0B); 03HAaKOM/IeHWe C oOpa3ijamMu cepbl U
eé coeguHeHUsIMU (BO3MOXKHO  HCIIO/Ib30BaHHWE  BHJeOMaTepUasioB);
HaO/mo/ileHre  Tiporjecca  OOyr/iMBaHUSI ~ caxapa  TMOJ  JeHCTBHEM
KOHLIEHTPUPOBAaHHOW  CepPHOM  KHUC/OTBhI;  M3yueHWe  XUMHYeCKUX
CBOMCTB pa30aB/IeHHOM CEepHOM KHC/OTBHI, IPOBeJeHHEe KaueCTBEHHOM
peakiud Ha Ccyab(ar-uoH U HaO/MojeHrWe TpyU3HaKa e€ TIPOTeKaHUs;
O3HaKOMJIeHWe C (U3MyecKMMU CBOMCTBaMHM a3oTa, (ocdopa M ux
coelHeHUM (BO3MOXXHO HCIIO/Ib30BaHKe BHeoMaTepyasioB), oOpasijamMu
a30THBIX U (hochOopHBIX y00peHnH; monyueHre, cobrpaHye, pacrio3HaBaHKe
Y U3yueHUe CBOMCTB aMMHaKa; MpoBe/ieHe KaueCTBEeHHBIX peakl[iii Ha UOH
aMMOHUsI U (dochar- MOH UM U3yueHHWe TIPU3HAKOB UX TIPOTeKaHus,
B3aMMO/Ie[iCTBMe KOHLIEHTPUPOBAHHOW a30THOW KHUCJIOThI C Me[Ibl0
(BO3MOKHO  MCIIO/Ib30BaHME  BH/JeOMaTepyasioB); U3yyeHHe MoJeneu
KPUCTA//TMUeCKUX PELIETOK ajMasa, rpadura, QysiiepeHa; 03HaKOMJIEHUe C
TIPOL[eCCOM a/ICOPOIMM PACTBOPEHHBIX BEIeCTB aKTMBHUPOBAHHBIM YTJIEM U
yCTPOMCTBOM TIPOTHBOTasa; IIOJiyueHHe, coOMpaHWe, pacrio3HaBaHUe U




M3yueHre CBOMCTB yT/IeKUC/IO0r0 rasa; poBe/leHre KaueCTBeHHbIX PeakLUii Ha
KapOoOHaT- ¥ CUIMKaT-UOHbI W U3yueHHe TIPU3HAKOB WX T[IPOTeKaHUS;
O3HaKOMJIEHMEe C TIPDOJYKLMed CUIMKATHOM TMPOMBILIJIEHHOCTH; pelleHue
JKCIIepUMeHTaNbHBIX 33/lauy Mo TeMe «BaxkHellue HeMeTa/sibl U HUX
COeJHEeHUsI»

MeTanibl ¥ UX CcoeaVTHeHUA

3.1

OO011jasi XapaKTepUCTHKa XUMHYECKMX 3JIEMEHTOB - MeTaj/UIOB Ha
OCHOBaHMU WX TIONOKeHUsi B [leproguueckor cUCTEMEe XUMHUECKUX
snemeHToB [.M. MeHpeneeBa u cTpoeHusi atomoB. CTpoeHHe MeTasliOB.
Metammueckasi CBsi3b W MeTa/UIM4yeckas KpUCTa/uIMuecKasi peLlIéTKa.
DJIEKTPOXUMHUUECKUM Psif] HATIPSDKEHUU MeTa/I/IOB

3.2

dusnyeckue U XUMUYeCKHe CBOMCTBa MeTa/ioB. O61ive crioco6bl
roJiyueHusi MeTa/iyioB. [ToHSITHEe 0 KOPPO3UM MeTaslJIOB, OCHOBHbIE CITOCOOBI
3aIUThI UX OT Koppo3uu. CruiaBbl (CTajib, YyTYH, AIOPaTFOMUAHUN, OpOH3a) U
WX TIPpUMeHeHNe B OBITY U TTPOMBIIILJIEHHOCTH

3.3

[lenounsle MeTaubl: mnojaokeHWe B [lepuoguueckor cucrteme
xuMuyeckux snemeHtoB [I.MI. MengeneeBa; CTpoeHuWe UX aTOMOB;
HaxokJeHue B npupoge. dusmyeckre U XMUMUUECKUe CBOMCTBA (Ha IprMepe
HaTpus U Kanus). OKCcuzpl U TUAPOKCU/BI HaTpusl U Kanus. [IpumeHeHue
L[eJIOYHBIX METAJJIOB U UX COeMHEHUU

3.4

[IlesiouHO3eMe/IbHBIE MeTa/llbl MarHUM W KajbLWW: T0JIOXKEHHE B
[Tepuoguueckori cucTteMe XxuUMUUecKux »3jeMeHToB [I.M. MeHesneeBa;
CTPOEHHe UX aTOMOB; HaxOXK[eHue B npupoje. Pusnyeckue U XUMHUUYeCKre
CBOMCTBAa MarHusi M Kanblusi. BakHellue coefvHeHUs Ka/ibLUsi (OKCHU[,
TUIPOKCU/T, COH). ZKECTKOCTb BOABI U CITOCOOBI €6 yCTpaHeHUsI

3.5

AJIIOMUHUN: TIO/NIOKeHWe B Ilepuoanueckor crucTeMe XUMHUUECKHX
snemeHToB /I.MI. MeHjeneeBa; CTpOeHHMe aTOMa; HaxOKJeHUe B IMPHUpOJe.
du3nyeckrie U XUMHUUYECKUe CBOMCTBA aOMUHUS. AMGbOTepHbIe CBOMCTBA
OKCH/Ia Y TUAPOKCHU/A aTFOMUHUS

3.6

Kene3o: mosokeHve B [lepuoanueckor cuUCTeMe XWMHUYECKHUX
snemeHTOB /I.M. MeH/e/eeBa; CTpOeHHEe aTOMa; HaXOXJeHWe B TIpUpOJe.
du3nuecKre U XUMUYeCKUe CBOMCTBA ykene3a. OKCUbI, TUJPOKCHJIBI U COTU
»kene3a(Il) u xxene3a(Ill), nx cocras, CBOUCTBA U MOTyYeHUE

3.7

XVUMUYeCKUi 3KCTIepUMeHT: 03HaKoMJleHHe ¢ oOpasilaMyd MeTalJioB U
CT/IaBOB, UX (hM3MUYeCKMMH CBOMCTBAMU; U3yueHHe pe3y/bTaTOB KOPPO3UU
MeTas/uioB (BO3MOJKHO MCIIOJIb30BaHMe BHZieOMaTeprasaoB), ocobeHHOCTeH
B3aMMO/IeICTBUSI OKCHJa Kafbldd MW HaTpus C BojoM (BO3MOXKHO
WCII0/Tb30BaHre BU/leOMaTepUaioB); UCC/eIOBaHUEe CBOMCTB >KECTKOM BOJbI;
rpoliecca TOpeHusi >Keje3a B KUCIOpofe (BO3MOXHO HCIIO/Ib30BaHUe




BU/leOMaTepUasioB); MPM3HAKOB MTPOTeKaHUs KaueCTBEeHHbIX Peakliii Ha MOHbI
(MarHus1, Kaablusi, amrOMUHUSA, LMHKA, >kene3a(ll) u xenesza(lll), meau(Il);
Hab/mofleHe W OIMCaH{e TPOIeCCOB OKpalllMBaHUsA TUIaAMEHHM HWOHAMH
HaTpUsi, Kaausi U Kajblivs (BO3MOXKHO HCIIO/Ib30BaHKe BUjleOMaTepuasioB);
rccnefioBaHie aM(OTepHbIX CBOMCTB TW/IPOKCHA aFOMUHUS U THIPOKCH/A
I[MHKQ; pellieHre SKCIIeprMeHTa/IbHBIX 3a/]au 110 TeMe «BakHeHI1e MeTaslbl
1 UX COeIUHEHUS»

4 XuMHSA U OKpYy>Karollias cpeza

HoBble MaTepuasnbl W TexHOJOruMM. BelllecTBa ¥ Marepuasbl B
MOBCEIHEBHOM >KM3HU YesioBeKa. XWMHUs U 3/0poBbe. be3omacHoe
HCII0/Ib30BaHKe BeleCTB U XMMHUUYECKUX peakiyid B ObiTy. [1epBasi moMoIib
TIPY XUMUYECKUX 0XKOraX U OTPaB/IeHUSAX

4.1

OCHOBBI 5KOJIOTMYECKOW TPAaMOTHOCTA. XUMHUUECKOe 3arps3HeHue
okpyxatoujerd cpeabl IIJK. Posb xumMuyd B pellleHUH 5KOJ0OTAUYECKUX
nipo6sieM. ITpupo/iHble UICTOUHUKH YTJIEBOZOPOOB (YroJib, TIPUPOIHBIM Ta3,
HedTh), IPOJYKThI UX 1epepaboTKU, WX POJib B OBITY Y TIPOMBIIIIEHHOCTH

4.2

XUMHUUeCKUI IKCTIePUMEHT: n3yueHne 00paslioB MaTepuasioB (CTeKIIO,

4.3
CIJIaBbl METaJIJIOB, MOJIMMEPHbIE MaTepUaJibl)

ITpoBepsiembie Ha OI'D mo xumMuM TpeGoBaHuUsI K pe3y/bTaTtam ocBoeHus OOII
000

E;?:;epaemoro IIpoBepsieMble Tpe0OBaHMA K NpPEeAMETHBIM pe3y/JbTaTaM 0a30Boro
rpeGosanns  |YPOBHA 0CBOCHUSA OOII OOO Ha ocHoBe PI'OC
1 [IpencrasiieHue:

0 M03HABAeMOCTH SIBJIEHUM TIPUPO/bl, TOHMMaHKe 00BeKTUBHOM 3HAUMMOCTH
OCHOB XMMHYeCKON HayKu Kak 00slaCTM COBPEMEHHOT0 eCcTeCTBO3HaHWS,
1.1 KOMIIOHEeHTa 0011ell Ky/JbTyphbl ¥ TIPAKTUUYECKOUW [1esiTeJTbHOCTH UesiOBeKa B
YCJIOBUSIX COBPEMEHHOT'0 00I1IeCTBa; MTOHUMAaHKe MeCTa XUMHUU CPeJ JPYTUX
eCTeCTBeHHbIX HayK

O HAY4YHBIX MeTOAdX IIO3HdHHA, B TOM 4HC/I€ 3>SKCIIEpDUMEHTA/IbHBIX U
TEOPETUYECKHNX METOJaX HCC/IeJ0BdaHHA BEILECTB U M3YUYEHHA XMMHUYECKUX

1.2 .
peaki[uii; yMeHHe MCTI0/b30BaTh MOJENH /i1 00bsCHEeHUSI CTPOEHHsI aTOMOB
Y MOJIEKYT
0 cdepax TpodecCUOHATLHOM [1eSTeIbHOCTH, CBsA3aHHBIX C XUMHEH U
13 COBpPeMeHHBIMU TeXHOJIOTHUSIMH, OCHOBAaHHBIMU Ha JIOCTKEHUSIX XUMHUYeCKOH

HayKH, UTO TO3BOJIMT OOyuarol[uMCcsi pacCMaTpuBaTh XUMHUIO Kak cdepy
cBoeii Oyayiiell mpodeccroHa bHON AesTe/IbHOCTA U ClleslaTh 0CO3HAHHBIN




BbIOOD XMMHMM KaK MPOGHUILHOTO TpeAMeTa TIpPU Tepexofie Ha YPOBEHb
cpenHero o0111ero o6pa3oBaHus

BrageHue cucteMol XMMHUYECKUX 3HAHUM U YMeHUe TMPUMEHSITb CUCTEMY
XUMUYECKHX 3HaHWW, KOTOpast BK/IFOYaeT:

2.1

Ba)KHeMIlIMe XUMUYeCKre MOHATUS: XUMUUeCKUH 3JIeMeHT, aTOM, MOJIeKyJa,
BellleCTBO, IPOCTOe U CJIOXKHOE BelleCTBO, OAHOPOAHAs W HeOoLHOPOJHAas
CMeCb, OTHOCUTE/IbHbIe aTOMHass U MOJIeKy/IIpHas MacChbl, KOJIMYEeCTBO
BeIl[eCTBa, MOJIb, MOJISIDHAsi Macca, MOJISIPHbIA OO0BEM, OKCH/[, KUC/IOTa,
OCHOBaHWe, COJIb (CpefHssl), XMMUYeCKass peakLysl, peaklui COeJuHeHu,
peakly pa3/ioyKeHMsl, peaklUy 3aMellleHusi, peakluM oOMeHa, TerioBOu
5(QdeKT peakLuH, 3K30- U SHJOTepMUYECKHE peaklid, pacTBOpP, MaccoBas
[0/ XUMUYEeCKOro 371eMeHTa B COeIJMHeHUH, MaccoBasi 10/ U MPOLIeHTHas
KOHL|eHTpal1s BelljeCTBa B PaCTBOPe, I/Ip0 aTOMa, 3JIeKTPOHHBIHN C/I0H aToMa,
aToMHasi opOuTasb, pajguyC aTroma, BajeHTHOCTb, CTeleHb OKUC/eHUs,
XUMUUecKast CBf3b, 3JIGKTPOOTPULIATE/ILHOCTh, IOJIApHAasE U HeroJigpHas
KOBa/IeHTHasl CBsA3b, MOHHAsA CBs3b, MeTa/l/InuecKas CBs3b, KpUCTa/l/IMyecKas
peliéTka (aToMHasi, MOHHasl, MeTa/UIMuecKasi, MOJIeKYJIIpHasi), HOH, KaTHUOH,
AQHWOH, 3JIEKTPOJIUT U HEe3JIeKTPOJIUT, 3JIeKTPOIMTHYeCcKas AuCCOLMaLs,
peakid MOHHOTO OOMeHa, OKHC/IWTEe/bHO-BOCCTAHOBUTEbHbIE peaKLuH,
OKHUCJIUTe/Ib U BOCCTAHOBUTE/Ib, OKUC/IEHUEe U BOCCTaHOB/IEHHE, 3JIeKTPOJIU3,
XUMUYEeCcKoe paBHOBecue, oOpaTuMbie U HeoOpaTHMble peaklid, CKOPOCTh
XUMHYECKOM peakiuu, Katanusarop, [1/1K, koppo3ust MmeTanios, CrijiaBbl

2.2

OCHOBOIIOJIarawI[ye  3aKOHbl XMMHWHU: 3aKOH COXPaHEHWs  Macchl,
nepuouuecknii 3akoH [1.V1. MeHziesieeBa, 3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH
ABorazapo

2.3

TEOPUH XUMHH: aTOMHO-MOJIEKYJIIPHAsi TeOPHsI, TEOPHUS JIEKTPOTUTHUECKOH
UCCOIUALIHT

BiiageHre ocCHOBaMM XMMHUUYECKOM T'PaMOTHOCTH, BK/TFOYAKOLLEH:

3.1

yMeHUe MPaBUIbHO MCII0/Ib30BaTh U3yUeHHbIe BelljeCTBa U MaTepraJibl (B TOM
ypc/le MUHepa/ibHble  yAOOpeHWs, MeTa/Ulbl W  CIUIaBbl, TMPOAYKTHI
repepabOTKH TIPUPOIHBIX MCTOYHWKOB YTJIEBOZOPOJIOB (YTJisi, IPUPOJHOTO
raza, HeTH) B OBITY, CeJTbCKOM XO0351HCTBe, Ha TIPOM3BO/ICTBE U TTIOHUMaHMe
3HaueHus1 >KUPOB, Oe/KOB, YIJIEBOJOB i OpraHU3Ma uesioBeKa, yMeHHe
TPOTHO3UPOBATh BJ/IMSIHUE BelleCTB U XUMHUUYECKUX TPOI[eCCOB Ha OpraHu3M

yesIoBeKa M OKPY’KarOII[yI0 TIPUPOJIHYIO CPefy

3.2

yMeHUe UHTerpupoBaTh XUMUUeCKUe 3HaHUsSI CO 3HAaHUSMU JIPYTUX yueOHbIX
rpeiMeTOB




Ha/nuue OIIbITa pa6OTbI C P43/IMYHbBIMHW HCTOYHHKAMH I/IHCI)OpMa]_H/II/I I10

3.3 XUMUM (Hay4yHasi U HayYyHO-MOIy/IsipHasi TMTepaTypa, CJI0BapHy, ClIPaBOYHUKH,
HMHTepHeT-pecypChl)
yMeHUe OOBeKTHBHO OLleHMBaTh MH(OpPMAIMI0 O BelllecTBaXx, HUX

3.4 NpeBpallleHHsIX ¥ MPaKTUUeCKOM MPUMEHEHUH U yMEeHUe UCTI0/Ib30BaTh eé [1/st
pelilieHUs1 yueOHO-TI03HABATe/IbHBIX 3a7jau
BriajeHrne ocHOBaMM MOHSTUMHOIO anrapata W CHUMBOJIMUECKOTO si3bIKa

4 XUMHUU /IS COCTaBieHUs: (OpPMY/J HeOopraHWYeCKUX BellleCTB, YpaBHEHUM
XMMUUECKUX peakl[iid; OCHOBaMM xuMUueckor HoMmeHkiatypel (IUPAC u
TPHBUA/IbHOMN )
Ymenue oOBSICHSITH CBSI3b TOJIOXKEHUsI djieMeHTa B [leproanueckoil cucteme
C YUCJIOBBIMU XapaKTePUCTUKaMH CTPOEHUsI aTOMOB XHUMUUECKUX 3/IEMEeHTOB

5 (coctaB u 3apsj szpa, oOlllee UYKWCIO 3/€KTPOHOB), pacripejie/ieHeM
3/IEKTPOHOB T10 SHEPreTUYeCKUM YPOBHSIM aTOMOB TepBbIX TPEX TepPUO/IOB,
Ka/lvsl U KaJlbLyst
[IpencTaBnieHre O TepUOANUECKONM 3aBUCMMOCTU CBOWMCTB XUMUUECKHUX

6 3/1IeMeHTOB (paZiuyC aToMa, 371eKTPOOTPULIATE/IbHOCTD), TIPOCTBIX U CJIOKHBIX
Bell[eCTB OT MOJIO’KeHUs 3/ieMeHTOB B [lepuoanueckol cucreMe (B MasbixX
Mepuo/iax U rJaBHbIX MOATPYIINax) U 3/IeKTPOHHOTO CTPOeHUs aToMa

7 YMeHue K/1acCU(PULIMPOBATD:

7.1 XUMUYECKUe 3JIeMeHThI

7.2 HeopraHuuyeckKue BelljecTBa

7.3 XUMHUUeCKre peakiuu

8 YMeHue orpefesnsTh:

8.1 BaJIEHTHOCTh U CTeleHb OKUC/IEHUS] XUMUUeCKUX 37IeMEeHTOB, 3apsi/l HOHa

8.2 BU/Jl XUMUYeCKOM CBSI3U U TUI KPUCTA/UTUUECKOW CTPYKTYPhI B COeJJUHEHHUSIX

8.3 XapakTep Cpe/ibl B BOAHBIX PaCTBOpax BeweCTB (KMCI0T, OCHOBAHUM)

8.4 OKHCJIUTEe/Ib U BOCCTAaHOBHUTEJ/Tb

9 YMeHHe XxapakTepu30BaTh hH3UUeCcKre U XUMUUeCKUe CBOMCTBaA:

9.1 TIPOCTBIX BelecTB (KUC/I0PO/I, 030H, BOAOPO/, rpaduT, aiMa3, KpeMHHUH, a30T,

) docdop, cepa, X/10p, HATPUM, KaJUK, MarHUM, KaJIbLIUM, a/TIOMAHUN, >KeJie30)

CJIOXKHBIX BeLeCTB, B TOM UHMC/Je WX BOAHBIX pacTBOPOB (BOJa, aMMMaK,

9.2 XJIOPOBOZIOPO/J, CEPOBOA0PO/, OKCU/IbI Y TUAPOKCHIbI MeTasl10B [-IIA rpyrm,

amomunus, meau (I1), uunka, xenesa (I1 u I1I), okcuaer yraepoza (II u IV),




kpeMHuus (IV), azota u docdopa (111 u V), cepsi (IV u VI), cepuucras, cepHas,
a30THCTasi, a30THas1, PocdopHasi, yrosbHasi, KpeMHHeBasi KUC/I0Ta U UX COJIN)

MIPOrHO3MPOBATh U XapaKTepr30BaTh CBOKCTBA BELIECTB B 3aBUCUMOCTH OT UX
COCTaBa M CTPOEHUsI, IPUMEHEHe BelleCTB B 3aBUCUMOCTUA OT UX CBOWCTB,

9.3 .
BO3MOXXHOCTb TMPOTEKaHHWs XMMHUUEeCKHUX IIpeBpalljeHhd B Ppas3/IuYHbIX
YCI0BUSIX
10 YMeHue COCTaB/ATh MOJIEKYJ/ISIPHbIE U MOHHbIE YDABHEHUSI Peakiui, B TOM
qyuce:
10.1 peakLyii HOHHOTO 0OMeHa
10.2 OKHCJIUTEJIbHO-BOCCTAHOBUTE/IBHBIX PeaKLui
10.3 W/UTIOCTPUPYIOIIMX XUMHUYECKHWe CBOMCTBA W3Y4YeHHBIX KJacCOB (TPYIII)
’ HEOPraHUYEeCKHX BeIleCTB
10.4 IO TBePIKAAIOIMX FeHeTUUeCKYH0 B3aUMOCBS3b MeXy HUMU
11 YMeHre BbIUMCIIATH (TTPOBOJIUTH PACUEThI):
111 OTHOCUTE/IbHYH0 MOJIEKY/ISIPHYI0O U MOJISIDHYHO MacChl BeleCTB, MaCCOBYIO
' JIOJTF0 XMMHUYEeCKOT'0 3JIeMeHTa B COeJUHeHUU
11.2 MacCCOBYIO [I0JIFO BellleCTBa B pacTBope,
11.3 KOJTMUECTBO Bell[eCTBa M ero Maccy, 06eM ra3oB
114 M0 YpaBHEHUSIM XMMUUECKHX peaklUid U HaXOAUTh KOJMYECTBO BelleCTBa,
' 00BEM ¥ MacCy peareHTOB WJIH TIPOAYKTOB PeaKIiu
12 Bnanenue (3HaHMe OCHOB):
OCHOBHBIMA METOZIAMM HAY4YHOTO TIO3HaHusA (HaO/o/ieHre, HW3MepeHHe,
121 9KCIIEPUMEHT, MOJeIMpPOBaHre) TMpPU M3yYeHWH BeIeCTB U XUMHUUeCKUX
' AB/IeHWH; yMeHUe C(HOPMYIMpPOBaTh TIPOOIEMy W TIPeAJIOKUTb TyTH eé
pelLieHus
120 6e3oracHoi paboThl C XUMHUUYECKUMH BellleCTBaMU, XUMHAUYECKOU TTOCYZoU U
' nabopaTOpHLIM 000py10BaHUEM
npaBwiaMu Oe3omacHoro oOpailleHusi C BelecTBaMU, WCIOIb3yeMbIMU B
TIOBCeIHeBHOM )KM3HH, TIPABU/IaMH TTOBeZIeHUsI B Lie/1siX cOepe)keHust 37J0POBbSI
12.3 M OKpY)Karolled TpPUPOJHOM Cpefbl; TMOHWMaHWe Bpeaa (OMacHOCTH)
BO3/IEMCTBUSI Ha >KMBble OpPraHU3Mbl OMpe/e/IéHHBIX BeIecTB, CIOCOOOB
YMeHbIIIeHUs Y TIpeJ0TBPALLleHusI UX BPeHOTO BO3EeUCTBUS
13 Hamvuve mnpakTHYeCKUX HaBBIKOB ILJIAHMPOBAaHUS W OCYLLECTBJIEHUS

C1eyromnuXx XUMHYEeCKHUX SKCIIeEpUMEHTOB:




M3yuyeHWe W onucaHue (Y3UUeCKUX CBOMCTB BeIeCTB; O3HAKOMJIEHHE C
13.1 (GU3MUEeCKUMY M XUMWYECKUMH SBJEHUSIMH; OMbIThI, W/UTHOCTPUPYIOLME
MPU3HAKK MPOTEKaHWs XUMHAUYECKUX peakLui

13.2 H3yuyeHHe CrIocOOOB pa3jiesieHust cMecei

MoJiydeHre KUCJIOpPOJa W U3yueHWe ero CBOWCTB; TMOJy4yeHue BOJOpoAa M
13.3 M3yueHWe ero CBOMCTB; TOJIydeHHe YIJIeKWC/IOro rasa W U3ydyeHue ero
CBOMCTB; TIOJTyYeHHe aMMUaKa U U3yuyeHre ero CBOMCTB

TIPUTOTOBJ/IEHUE PACTBOPOB C OIpe/ieIEHHOM MaCcCOBOM /10/1el paCTBOPEHHOTO
Bel|ecTBa

13.4

TpMMeHeHue WHAUKATOPOB (/1lakMyca, MeTWiopaHXa U deHoJsidTanenHa) AJst

13.5 o
orpeae/s1eHruda XapakTepa Cpeaibl B paCTBOPAX KHUC/IOT U 1Ie/I0UEn

YCCeIoBaHie W OMMCaHWEe CBOWCTB HEOPraHWUeCKUX BelleCTB pa3/IdyHbIX
KJIaCCOB; M3yYeHWe B3auMOJEWCTBUSI KUCIOT C MeTa/ulaMH, OKCHaMH
MEeTa/I/IOB, PaCTBOPMMBIMA U HEPAaCTBOPUMBIMHA OCHOBAHUSIMU, COJISIMY;
rojiydeHre HepacTBOPUMBIX OCHOBAaHWM; BbITECHEHHWE OJJHOTO MeTaslia
ADYrMM W3 pacTBOpa COJIM; WCC/le[joBaHWe am(pOTepHbIX CBOMCTB
TUAPOKCUIOB aTFOMUHUS U 1UHKA

13.6

pellleHre SKCIiepuMeHTalbHbIX 337ad 1Mo TemaM: «OCHOBHbIE K/acChl
HEOpraHWYeCKUX COeAUWHEeHUN»; «DJIeKTPOJUTAUeCKasi IACCOIUal[UsI»;
«BaxkHelilllvie HeMeTa/l/Ibl U UX COeJJUHeHUs»; «BaxHelime MeTalibl U UX
COeIUHEeHUsI»

13.7

XUMHUYEeCKHe JKCIIePUMEHTBI, W/ITFOCTPUPYIOI[Me TIPU3HAKU TIPOTeKaHUs
peakiuii MOHHOTO 0OMeHa; KaueCTBeHHbIe peaKliyd Ha MPUCYTCTBYHOIIVE B
13.8 BOJIHBIX PAaCTBOpax WMOHBI: XJIOpUA-, Obpomus-, noaua-, cynbdart-, docdart-,
KapOOHaT-, CU/IMKaT-aHUOHBI, TU[POKCH/I- NOHBI, KATUOHBI aMMOHHSI, MarHus,
KaJibLIUsl, aIFOMUHMS, >Kene3a (2+) v xkene3a (3+), mequ (2+), [UHKa

14 YMmenue:

TIpe/ICTaB/ISATh pe3y/bTaThl IKCIIepUMeHTa B (popMe BbIBO/IOB, 0KA3aTe/bCTB,

14.1
rpadvKoB U Tab/uL] U BLISIB/ISITH SMITMPUUECKUe 3aKOHOMEePHOCTH

yCTaHaB/MBaTh CBSI3M MEXJYy peasbHO HabM0faeMbIMA  XUMHAYeCKUMU
14.2 SBJICHUAMU U IIpOLlecCamMy, IIPOUCXOJALLIMMU B MakKpo- U MHUKpPOMHpe,
00BSICHATH PUYMHBI MHOT000pa3usi BelecTB

HEPE‘-IEHL 3JIEMEHTOB COAE€P)KaHHUA, IMPOBEPAEMBIX Hd OCHOBHOM IroCy/idpCTBEHHOM
3K3aMeHe 1Mo XuMHuu

Kop IIpoBepsiemble 3/1eMeHTBI COAEPKAHUA

1 HepBOHa‘-IaJIbeIe XMHUeCKue rOoHATHUA




1.1

YuicTbie BellecTBa U cMecu. CriocoObl pa3zesieHust cMeceit

1.2

ATOoMBI M MOJIEKY/IBI. XUMHUYeCKWe  3JIeMEHTHI. CHMBO/JIBI
XUMHWUYEeCKHX 3/1eMEHTOB. HPOCTLIe " CJIOJKHBIE BeleCTBd

1.3

Xumuyeckasi Qopmyna. BaneHTHOCTb aTOMOB — XWMHYECKUX
3/1eMeHTOB. CTereHb OKUC/IeHUs

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BelljecTB. OTHOCHTe/IbHAs aTOMHas
macca. OrtHocuTenbHas  MoOJIeKyJisspHas  Macca. MaccoBass oA
XMMHUYECKOT0 37IeMeHTa B COeJUHeHU!

1.5

KonmuectBo BetriectBa. Mosib. MonsipHast Macca. MonsipHbIi 00bEM
ra3oB. B3auMocCBs3b KO/IMueCTBa, MacChl U YUC/Ia CTPYKTYPHBIX eJUHUL]
BellleCTBa

1.6

du3nyeckrue U XUMHUECKHe SIBJIeHMs. XMMHUeCKast peaknyudad u eé
IMPU3HAKMU. 3aKoH COXPpdHEHHUS MdCChI BEIIeCTB. XuMHueckue YPaBHEHHUA

[Tepyognuecknii 3akoH U [lepropnueckasi cucTeMa XWUMHUECKUX
snemeHTOB [I.11. MeHeneeBa. CTpoeHre aTOMOB

2.1

[Tepyuognuecknii 3akoH. Ileproznueckasi cucTeMa XWUMHUYECKUX
snemeHTOB .M. MenpeneeBa. Ilepuogel v rpynmnbl. OU3NYeCKUid CMBIC/T
NIOPSIKOBOI'0 HOMepa, HOMepOB T1epuo/a y Ipymibl 3/1leMeHTa

2.2

Ctpoenue atromoB. CocTaB aTOMHBIX ffiep. VM30TOmbI. D/IeKTPOHBI.
CTpoeHHre 3/M€KTPOHHBIX 000/I0UeK aToMOB IepBbiX 20 XUMHUUECKHUX
snemeHTOB [leproguueckon cucremsl .M. MenzeneeBa

2.3

3aKOHOMEPHOCTHU B M3MEHEHWU CBOWMCTB XUMHUUECKUX 3JIEMEHTOB
MepBbIX TPEX MEpUOJOB, Kaius, Kaiblus (paguyca aTOMOB,
3/1eKTPOOTPHULIATEIBHOCTU, METa/UTMUeCKUX U HeMeTa//InueCKUX CBOMCTB)
U UX COeJlUHEHWM B COOTBETCTBUM C TI0JIO)KEHHWEM 3/1eMEeHTOB B
[Teproamueckol ccTemMe U CTPOEHUEM KX aTOMOB

CtpoeHue BejecTsa

3.1

Xumuyeckasi CBsi3b. KoBasieHTHasi (0JisipHasi U HeroJIsipHasi) CBsi3b.
OJIEKTPOOTPULIATE/IbBHOCTh  XMMUYECKUX 3jieMeHTOB. VIOHHas CBfI3b.
MeTtamuyeckasi CBSI3b

3.2

Tumnel  KPUCTA/LIMYECKHMX  peLIfTOK  (aTOMHasi,  MOHHas,
MeTa/ulnueckasi),  3aBUCMMOCTb  CBOMCTB  BellecTBa OT  THIIA
KPUCTa/UTMUeCKOW PeIIéTKY M BUJja XUMUUeCKOW CBSI3U

BakHelillve TipeicTaBUTe/IN HeOpraHUYecKrx BeljecTs. HemeTasiel
Y VX coefjuHeHUs1. MeTaibl U UX COeJMHEeHUs




Knaccudukaiys ¥ HOMeHK/IaTypa HeOpraHWYeCKUX COeJuHEeHUMN:
OKCUJIOB (cosieobpa3sytolijie: OCHOBHBIE, KHCIOTHbIE, amMdOTepHbie) U

4.1 HecosieoOpa3yrolrye; OCHOBaHUH (IT1€/I0UM M HeEpaCTBOPUMbIe OCHOBAHH);
KUC/IOT (KUC/I0opo/ico/iepskaliiie M 6eCKUC/Iopo/iHble, OZHOOCHOBHBIE H
MHOT'OOCHOBHBIE); coJier (CpeJHUX U KHUCJIbIX)

du3snyeckhe UM XUMHYECKHMEe CBOMCTBA TMPOCTbIX BeleCTB-

4.2 HEeMeTaJIJIoB: BOJIOPOJia, XJ0pa, KUCIOpOZa, cephl, a3ora, docdopa,

yrJjiepojia, KpeMHUS
du3nueckre ¥ XUMUYeCKre CBOMCTBA MPOCTHIX BEIeCTB-METasl/IOB:

4.3 JITUS, HaTpus, Ka/isg, MarHus W Ka/bllds, aJIOMHHHUS, >Kejesa.
DJIEKTPOXUMUUECKUM Psif] HATIPSDKEHUU MeTasl/IoB

44 du3nyeckve W XHMHYECKHMe CBOMCTBA BOJOPO/JHBIX COeJUHEHUM

’ HeMeTa/IJIOB: XJIOPOBOJOPO/ia, CEPOBOAOPO/Ia, aMMHaKa
du3nyeckre U XMMHUYEeCKHMe CBOMCTBA OKCH/IOB HEMETA/I/IOB: CEpbI

4.5 (IV, VI), azota(Il, IV, V), docdopa(Ill, V), yrnepoaa(Il, IV), kpemuus(IV).
[TonyueHre OKCHJ0OB HEMETA//IOB

46 XUMHUYecKre CBOMCTBA OKCHJ0B: MeTa/uioB IA—IITA rpynm, 1[MHKa,

| meau(Il) u >xenesa(Il, III). [TosiyueHre OKCHUIOB MeTal/IOB
XyWMUYeCcKre CBOMCTBA OCHOBAHUM M aM(POTEepPHBIX THIPOKCU/IOB (Ha
4.7 rnpyuMepe TUAPOKCUIOB aJIOMUHUS, >Keje3a, L[UHKA). [lomyueHue
OCHOBaHUM U aM(bOTepPHBIX TUAPOKCH0B
OOiye XUMHYECKHe CBOMCTBA KHWC/IOT:  XJIOPOBOJIOPO/IHOM,
48 CepOBO/IOPOIHOM, CEpHUCTOM, CepHOM, a30THOM, hocopHOI, KpeMHHEBOM,
| yronbHOU. Ocobble XUMHUUECKHe CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOU 1
a30THOM KucaoT. [TomyueHne KUC/IOT
4.9 OOb11re XUMHUYeCKHe CBOMCTBA CpefHUX cosieid. [TomyueHue comeit
4.10 [TonyueHvie, cobupaHue, paclio3HaBaHWe BOZOPOJa, KHCIOPO/a,
’ aMMHaKa, yTJIeKKCJIOro ra3a B jabopaTtopuu
411 [TonyueHne  amMMuaka, CEePHOM M  a30THOM  KUCIOT B
’ TIpoMbIiiieHHOCTH. OOI11He Crioco0bl T0J/TyUeHHs MeTalJIoB
412 ['eHeTHueCKast CBSA3b MEXAY K/IaCCaMU HEOPraHWUeCKUX COeJMHEeHUU
5 XuMHUYeCcKre peakLyu
Knaccudukaiyss XumMruyeckux peakijdid Mo pa3/uyHbIM MPU3HAKaM:
5.1 M0 YMC/IY U COCTAaBy Y4YaCTBYHOIIMX B peaklUy BeIeCcTB, N0 TEIJIOBOMY

3¢ dekTy, 110 U3MEHEHUIO CTereHel OKUC/IeHHsI XUMHUUYeCKUX 3JIeMEeHTOB




5.2

TerioBo 5(PQPeKT XUMUUECKOM peaklUH, TepMOXHUMHUYeCKHe
ypaBHeHMs. DK30- U 3HAOTepMUUYeCKHe peaklud. TepMoxumuueckue
ypaBHEHUS

5.3

OKUC/IMTEe/IbHO-BOCCTAHOBUTE/IbHbIE  peakiuu. OKucIiTend WU
BOoccTaHoBUTeNU. [Ipoliecchbl OKUCIeHYsI M BOCCTAHOBJIEHUSI. D/IEKTPOHHBIM
0anaHC OKMC/IUTeTbHO-BOCCTaHOBUTEIbHOW peakLjuu

5.4

Teopusi 3/1eKTPOJIMTAUECKON [UCCOLMAlMU. KaTWOHBI, aHWOHBI.
ONeKTPONMUTBI U Hed3MeKTpoinThl. CUibHble U C/1abble 37eKTPOJIATHI.
CreneHb AuCCOLMALIMA

5.5

Peakiiiyi HOHHOTO 0OMeHa. Y CJIOBUS MPOTeKaHUs peakluii HOHHOTO
oOMeHa, MoJTHbIe U COKPaIllléHHbIe NOHHbIE YPaBHEHUS peaKLvii

XUMUS U OKpYKaroljas cpesa

6.1

BemectBa u MaTepuasbl B TOBCEAHEBHOW JKA3HU 4YesIOBeKa.
be3onacHoe WCMoO/Ib30BaHUE BeEIIECTB U XUMHUYECKUX peakluil B
naboparopuy U ObiTy. IlepBas MOMOILb TIPHM XUMUUECKHUX OKOTax MU
OTpaBJIEHUSIX

6.2

XHWMHYeCKoe 3arpsi3HeHre OKpY Karolen cpebl (KUCIOTHbIE TOXKIH,
3arpsi3HeHye TI0UBbI, BO3/[yXa U BOJOEMOB), CIIOCOOBI ero TipejoTBpaIlieHUs
[IpepensHas gonyctuMasi KoHueHTpalus BeiecTB (ITJK). Poib xumum B
pellieHNH 3KOJIOTUYeCcKuX IpobsieM. YcuieHWe MapHUKOBOTO 3ddeKTa,
paspylieHre 030HOBOT'O CJI0A

6.3

[IpumeHeHue cepbl, a30Ta, (pocdopa, yraepoja, KpeMHUS U UX
coeuHEHUM B OBITY, MeAULIVHE, POMBIII/IEHHOCTH U CeJIbCKOM XO3STHCTRBeE.
[TpumMeHeHHe MeTasIOB 1 CTUIAaBOB (CTasIb, UyTYH, AFOPATIOMUHUN, OpOH3a)
B OBITY W TIPOMBIIIJIEHHOCTH HMX CoeAuHeHWH. [loHATHe O KOppO3uH
MeTaslyIoB, OCHOBHBIE CITOCOOBI 3al[UThI KX OT KOPPO3UH

6.4

[TpupoHble WCTOYHWKHU YTJIeBOJOPOJOB (Yrojb, TIPUPOAHBIN ras3,
HedTh), TIPOAYKTHI WX TmepepaboTku (OeH3WH), UX pPOMb B OBITYy U
TIPOMBIIIIEHHOCTH

6.5

[TepBoHaya/ibHbIe TIOHATHSI 00 OpraHWYeCKHUX BeIecTBax Kak o
coelMHeHUsIX yryiepoja (MeTaH, »JTaH, 3TW/EH, alleTWIeH, >3TaHOI,
TJIMLePUH, YKCyCHas KucioTa). [loHATHe O OHOJIOTHYECKH Ba)KHBIX
Bell[eCTBaxX: )KUpax, Oe/kax, yrieBofiax - ¥ UX POJiM B )KM3HU UesioBeKa

PacuéTnr:

7.1

1o popMyJ/iaM XUMUUECKUX COeIMHeHU

7.2

Macchl (MacCOBOW) JOJIU PAaCTBOPEHHOTO BeleCTBa B paCTBOPe




7.3

M0 XMMHN4Ye€CKHNM YPdBHEHUSAM

TemaTuueckoe IVIdHUPOBaAHHE

8-u knacc

No KoysinuecTrBO yacoB

11/_11 HaumMeHoBaHue pa3/je/ioB U TeM NPOrpaMMbl Beerg | KOMTPOMBHBIe | TTpaxTiyeckye

paboTsI paboThI
Paspen 1. IlepBoHauvaibHbIe XUMHUYECKHe IIOHATUA
11 XuMHUsI — BayKHasi 00/1aCTh eCTeCTBO3HAHUSI U 5 )
" | mpaKTHUeCKOM JieaTelIbHOCTH UeJioBeKa

1.2 | BeljecTtBa 1 XMMHUYeCKHe peakLiuu 15 1

Wtoro 1o paszeny 20

Pa3zpen 2. BaxkHeliniue npejcTaBUTe/ I HeOPraHUYeCcKNX BellecTB

2.1 | Bo3ayx. Kuciopoa. IToHsTre 06 oKCcHaax 6

2.2 |Bogopog. IToHATHE 0 KUCI0TaX U COJISIX 8 1

2.3 |Boga. PactBopsl. [ToHsITHE 06 OCHOBaHHUSAX 5 1 1

24 OcHOBHbIE } KJ1aCChl HEOPraHW4ecKnx |, 1 1
coeJlMHeHU!

Wtoro no paszgeny 30

Pa3zpen 3. [lepuoguueckuii 3akoH 4 Ilepuognueckasi cicrema XuMHUeCKHX 3/1EMeHTOB

OJ.U. MenpeneeBa. CrpoeHue aTromMoB. Xumuueckasa CBfi3b. OKHC/IMTE/IBHO-
BOCCTAHOBHUTeE/IbHbIE PeaKu
[Teppognueckuii 3akoH U [lepuognueckas
3.1 |cuctema  x¥muuyeckux  3jeMmeHtoB .M. |7
MengeneeBa. CTpoeHre aTOMOB
39 XumMuyeckas CBfI3b. OKuC/MTeNbHO- 3 )
" | BOCCTAHOBUTE/IbHBIE PeaKI|U
Wtoro no paszgeny 15
[ToBTOpEHME 3
OBILEE KO/IMYECTBO YACOB I10 68 5 5
[TPOI'PAMME
9-1 KJ1acc

KosnuecTBO 4acoB




n/n

Ne

HaumeHoBaHMe pa3/je/ioB U TeM
NporpaMmasl

Bcero

KonTpo/ibHbIE
padoThI

IIpakTHuyecKkue
paboThI

Pa3pgen 1. BeljecTBo U XMMHUYeCKHe peaKiuu

1.1

[ToBTOpeHre u  yraybneHue
3HAHWM OCHOBHBIX pa3/e/ioB Kypca 8
K/1acca

1.2

OcHoBHbIE 3aKOHOMEPHOCTH
XUMUYECKUX peakLri

1.3

OJIEKTPOJIUTUYeCKast
auccouranusi. XMMUYecKre peakiuu B
pacTBopax

Wtoro no paszpeny

17

Pa3pen 2. HemeTanibl U UX COeJUHEHMSA

2.1

Ob6rmras XapaKTepPUCTHUKA
XUMUYeCKUX 3j1eMeHTOB VIIA-rpymrsbl.
['amoreHsl

2.2

Obas XapaKTeprCTHKa
XAUMUUYECKUX 3JieMeHTOB VIA-rpymnrisbl.
Cepa u ee coeluHeHUS

2.3

Obas XapaKTeprCTHKa
XAMHUYECKUX 3/1IeMeHTOB VA-TpVIIIIbL.
A30T, dhocdop 1 ux coegrHeHUs

2.4

Ob6mras XapaKTepPUCTHUKA
XAUMUUYECKUX 3JjieMeHTOB [V A-rpymnrisbl.
Yrnepoj ¥ KpeMHUM U UX COeIMHEHUST

Wtoro no pasgeny

25

Pa3pen 3. Metasuibl M MX COeJUHEHUS

3.1

OO11re CBOMCTBAa METAJIJIOB

3.2

BakHeninme wMeTa/uibl U UX
CoeTMHEHUS

16

Wtoro no pasgeny

20

Pa3pen 4. XuMmua 1 OKpyKawuias cpeja

4.1

BeljecTBa 1 MaTepHasbl B )XU3HU
yesioBeKa

Wtoro no pasgeny




[ToBTOpEHME

OBIIEE KOJIMYECTBO YACOB IIO
[TPOI'PAMME

68
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