


INIOACHUTEJ/IbBHASA 3AITMCKA

[Tporpamma 1o XMMHUM Ha YPOBHE OCHOBHOTO 0011jero 00pa30BaHus COCTaB/IeHa Ha OCHOBE
TpebOBaHMI K pe3y/bTaTaM OCBOEHHsI OCHOBHOW 00pa30BaTe/bHOW MPOrpaMMbl OCHOBHOTO
obiiero obpa3oBanus, TipefcTaBieHHbIX B PI'OC OO0, a Takke Ha OCHOBe (hefepanbHOU
paboueil mporpaMMbl BOCTIMTAHUSI M C YYETOM KOHLIETILIMU TIpPerofiaBaHusi yueOHOTO TpeaMeTa
«XuMHs» B 00pa3oBaTebHBIX OpraHu3alusax Poccuiickoit deepaiyu.

[TporpaMma TO0 XWMUM [aéT TIpeACTaB/eHHWEe O Me/sX, o0L[el cTpaTeruu 00ydeHus,
BOCITUTAaHUS W PAa3BUTHUsA OOYYAIOI[UXCS CpeCTBAaMHM yueOHOrO TIpeAMeTa, yCTaHAB/IMBAeT
o0Osi3aTesibHOE TIpeZIMETHOE COZIepKaHue, TIpelyCMaTpUBaeT pacripefie/ieHre ero Io KjaccaM U
CTPYKTYpHpPOBaHHe 110 pa3ziesiaM U TeMaM [PorpaMmbl [0 XMMUH, OTpe/iesisieT KOJInueCTBeHHbIe U
KaueCTBeHHbIe XapaKTePUCTUKHU COZiep>KaHus, peKOMeH/yeMYI0 T0C/ie/0BaTe/IbHOCTb W3yUeHust
XUMUW C YUETOM MEXIIPeJMEeTHbIX U BHYTPHUIIPeJMEeTHBIX CBsI3e, JIOTMKUA yueOHOro rpoijecca,
BO3PACTHBIX 0COOEHHOCTel 00yJarolXCs, OTIpe/iesisieT BO3MOKHOCTH TIpeZiMeTa /jisl pean3aliu
TpebOBaHUI K pe3y/bTaTaM OCBOEHHWsS OCHOBHOM 00pa3oBaTe/bHOW TPOTrpaMMbl Ha YPOBHE
OCHOBHOTO 001Iero obpa3oBaHusi, a TakkKe TpeOOBaHWMI K pe3ysibTaTaM OOy4eHHUs] XUMHUHU Ha
YPOBHe 1je/ieli M3yueHUs TIpeJjMeTa U OCHOBHBIX BH/IOB yueOHO-TI03HaBaTeTbHOMN /1eTeTbHOCTH
00yuJaroIIerocs o OCBOEHUIO yueOHOr0 Co/iepyKaHusI.

3HaHMe XUMHHU CJTY)KUT OCHOBOM /1151 ()OPMHUPOBaHKMSI MUPOBO33PeHHsI 00yUaroI[erocsi, ero
Tipe/iCTaB/ieHU 0 MaTepHaibHOM e/IMHCTBE MHPA, BaXKHYIO POJIb UTParoT (hOpMUpyeMble XUMUen
Tipe/iCTaB/IeHysl O B3aMMOTIPeBPaAllleHHsIX SHePIruU U 00 3BOJFOLIMU BeLLeCTB B MPUPO/E, O MYTAX
pellieHUsi T71I00anbHBIX TPO0OJieM YCTOMYMBOTO DPa3BUTUs ueioBeueCTBa — ChIPheBOM,
SHEepreTHUeCKOH, MUIEBOM U SKOJIOTUUECKOUW 6€301acHOCTH, Mpo6ieM 3[paBOOXpaHeHUsI.

N3yueHue xumuu:

CIIOCOOCTBYET peasu3aljiii BO3MOYKHOCTeH [Ijisi CaMOPa3BUTHS U POPMUPOBAHUS KY/IbTYPbI
JTMYHOCTH, eé ob1ield ¥ HyHKLMOHA/TBHON IPaMOTHOCTH;

BHOCHUT BKJ/aZ, B (hOPMHPOBaHKEe MBILUIEHUSI U TBOPYECKUX CITOCOOHOCTeH 00yuaromuxcs,
HAaBBIKOB WX  CAMOCTOSTE/JIbHOW  yueOHOW  JeATeNIbHOCTH,  IKCIIEPUMEHTANbHBIX |
UCCIeIoBaTe/IbCKUX YMeHUM, HeoOXOAWMBIX KakK B TIOBCeJHEBHOM JKU3HU, TaK U B
ripodeCcCMOHA/ILHOM JiesiTeTbHOCTH;

3HAaKOMUT CO CrelM(UKOW HAay4yHOTO MBILLJIEHHSs], 3aK/a/bIBaeT OCHOBBI LI€JIOCTHOTO
B3IJ/I5i7la HA €JUHCTBO MPUPO/IbI U UesioBeKa, SIB/ISIeTCs OTBETCTBEHHBIM 3TaroM B ()OpMHUPOBaHUU
eCTeCTBeHHO-HAayUHOW TPAMOTHOCTH 00yUaroImxcs;

criocobcTByeT (OPMHPOBAHMIO LIEHHOCTHOTO OTHOLIEHHSI K eCTeCTBeHHO-HayuHbIM
3HaHUSIM, K TIpUPOJle, K UeJIOBeKy, BHOCHUT CBOW BK/aZ, B 3KOJIOTHUecKoe oOpa3oBaHUe
00yyYaroIUXCsl.

[aHHble HaripaBjieHUss B 00yueHWHM XUMUK 00ecrieurBaroTCs Crieli(UKON COfep>KaHust
yueOHOTO rpeiMeTa, KOTOPBIN SIB/SIeTCs Te/JarOriYeCcKU alanTUPOBAHHBIM OTpa’keHreM 0a30Boi
HAayKV XUMUU Ha OIpeJie/IEHHOM 3Tarie eé pasBUTHS.

Kypc xvMuu Ha ypoBHe OCHOBHOTO 00Iero oOpa3oBaHUsI OPUEHTUPOBAH Ha OCBOEHUE
00yUarOIUMHUCS CUCTEMBI TIePBOHAUA/IbHBIX MMOHSITUN XUMHH, OCHOB HEOPTaHUUECKOW XWUMUU U
HEKOTOPBIX OT/e/IbHbIX 3HAUMMbIX MOHSATHUIN OPraHUYeCcKou XUMUU.

CTpyKTypa cojiep)KaHusi TIpOrpaMMbl 10 XMMHUK C(OPMHUPOBaHAa Ha OCHOBE CHUCTEMHOIO
nojgxosa kK eé usyueHuro. CojepkaHue CKJIa/IbIBaeTCsi U3 CUCTEMbI TMOHATHUN O XWMHUECKOM
jjIeMeHTe U BelljeCTBe W CUCTeMbl TIOHATHUH O XUMHUYeCKoW peakiuu. ObGe 3TU CUCTeMBI



CTPYKTYPHO OpraHM30BaHbl IO TPUHLMIY TOC/Ae[0BaTe/bHOIO Pa3BUTHSI 3HAHWM Ha OCHOBE
TeopeTUYeCKUX Mpe/iCTaBIeHUI pa3HOr0 yPOBHS:

— aTOMHO-MOJIEKY/ISIPHOTO YUeHHsl KaK OCHOBBI BCEr0 eCTeCTBO3HAHUSI;

— Ilepuoguueckoro 3akoHa /. I. MeHpe/ieeBa Kak OCHOBHOI'O 3aKOHa XUMUU;

— YUeHHs O CTPOEHUM aTOMa U XMMHUeCKOH CBSI3U;

— Mpe/iCTaB/IeHUH 00 /1IeKTPOIUTUYECKOM JUCCOIMALIMY BeLl[eCTB B PACTBOpaXx.

TeopeTuueckre 3HaHUSI pPacCMATpPUBAIOTCS HAa OCHOBE SMITMPUUYECKH TOMY4YeHHbIX U
OCMBICJ/IEHHBIX ()aKTOB, Pa3BHMBAIOTCS MIOC/Ie[0BaTeIbHO OT OJHOTO YPOBHS K [PYTOMY, BBITIOJTHSIS
(byHKIMY 00BSICHEHUS U TTPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUST M BO3MO>KHOCTEH MPAKTHUECKOT0
TIPUMeHEeHHs U TI0JTyueHUs1 U3yuaeMbIX BeIllecTB.

OcBoeHre TIpOrpaMMbI TI0 XHUMHH CHOCOOCTBYeT (DOPMHMPOBAHMIO TIPe/CTaBIeHUsI O
XUMHUUECKOW COCTaBJIsIIOIeN HayyHOW KapTHUHBI MHpAa B JIOTUKe €€ CHCTeMHOW TPUPO/BI,
1[EHHOCTHOT'O OTHOIIIeHHUsI K HAYYHOMY 3HaHHWIO M MeTO/laM T103HaHUs B HayKe. M3yueHre XUMUU
TIPOMCXO/JUT C MPUBJIeUeHeM 3HAaHUM U3 paHee U3yUYeHHBIX yueOHbIX MpeaMeToB: « OKpy KaroIui
Mup», «brosiorus. 5—7 Knaccel» U «PU3nKa. 7 Kiaacc».

[Tpu “3yueHUM XUMUM NPOUCXOAUT (POPMHPOBaHKE 3HAHWM OCHOB XUMUUECKOM HayKU Kak
00J1aCTH COBPEMEHHOT'0 eCTeCTBO3HAHMS, TPAKTUUYECKOH ZIesITe/TbHOCTU Ue/IOBeKa ¥ KakK O/IHOTO U3
KOMITOHEHTOB MHPOBOM Ky/bTypbl. 3afiadya yueOHOro TpeMeTa COCTOMT B (JOPMHUPOBAHUM
CUCTeMbl XUMHWUECKUX 3HAaHWW — Ba)KHeMIMX (PaKTOB, TOHSATHMN, 3aKOHOB M TEOPeTHUEeCKUX
TIOJIO>KEHWH, [JOCTYIHBIX 00O0OIIeHNI MHpPOBO33DEHUYECKOr0 XapakTepa, f3blka HayKd, B
NpUOOIIeHNY K HayUHBIM MeTO/laM TT03HaHUS TIPYU W3YUeHUU Bell[eCTB U XUMUUeCKUX peaki[uii, B
dbopMHpoBaHMM W DPAa3BUTUM TI03HABATe/bHbIX yMEHHWH W WX T[PUMEeHeHWH B yueOHO-
TI03HaBaTeIbHOW U yueOHO-UCC/Ie[J0BaTeIbCKOM /1esiTe/TbHOCTH, OCBOEHUH TMpaBU/ Oe30racHOTro
oOpaiiieHusi C BelljeCTBaMH B ITOBCeIHEBHOM >KU3HU.

[Tpy M3yyeHMH XWMHU Ha yYPOBHE OCHOBHOTO 00I[ero oOpa3oBaHUsS Ba)KHOe 3HaueHHe
TIprUOOpesy Takue Leyd, Kak:

— (opMHpOBaHMe WHTE/IEKTyaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaM00Opa30BaHMIO,
COTPYJHUYECTBY, CaMOCTOSITeJTbHOMY TIPUHSITHIO peLleHuHd, CIOCOOHOW aJanTUpOBaThCs K
OBICTPO MEHSFOIIUMCSI YCIIOBHUSIM XKU3HHY;

— HarpaBJIeHHOCTh O0OyUYeHUWssT Ha CHCTeMaTHuecKoe IpHOOIeHre 0O0yuaromxcs K
CaMOCTOSITEJIbHOM ~ TI03HABaTe/NIbHOM  JesiITeIbHOCTH,  HAy4YyHbIM  MeTOZaM  T03HaHWUs,
(hopMHPYIOLUM MOTUBALIMIO ¥ pa3BUTHe CITIOCOOHOCTEHN K XUMUU;

— obecrieueHre YyC/IOBUM, CIIOCOOCTBYIOIIMX TPUOOPETEHHIO OO0YYalOLUMUCS OIIbITa
pa3HO00Opa3HOM /1esTe/IbHOCTH, TI0O3HAHWSI M CaMOTIO3HAHWsI, K/TFOUEBBIX HABBIKOB (K/THOUEBBIX
KOMIIeTeHLUi1), UMeIOIIUX YHUBepCcaJbHOe 3HaUeHue /IS pa3/InYHbIX BUZIOB /leATe/IbHOCTH;

— ¢opmupoBaHue 0011el PyHKIMOHATBHON U eCTeCTBeHHO-HayUHOM IPaMOTHOCTH, B TOM
yKc/ie yMeHUM 00BSICHSITE U OL|€HUBATh SIBJIEHHUST OKPY KaIoI[ero MUpPa, UCTIO/b3ys 3HaHUS U OTTbIT,
TIOJTyYeHHbIe TIpU M3yueHUM XUMHWH, TIPUMEHSITh UX TP pelleHuH MpobsieM B TMOBCeJHEBHOM
JKU3HU U TPY/I0BOM [1esiTeIbHOCTY;

— (hopMupoBaHue y 00yUarOIUXCS TYMaHACTHUECKHUX OTHOIIIEHWH, TIOHUMaHUsI [JeHHOCTH
XUMUYECKUX 3HAHUU [ BBIPAaOOTKH SKOJIOTUYECKU 11e/1ecO00pa3HOro moBeZieHHs1 B ObITy U
TPYZAOBOU [1eSITeTbHOCTU B Lie/IsIX COXPaHeHWs] CBOEro 37I0POBbSl M OKpY’Karollleld NMpUpOJHOM
cpefbl;

— pa3BUTHE MOTHBAIUU K 00yUeHHI0, CIIOCOOHOCTel K CAMOKOHTPOJTIO ¥ CAMOBOCITUTAHUIO
Ha OCHOBe YCBOeHHUsi 00lljeuesioBeYeCKUX I[eHHOCTel, TOTOBHOCTH K OCO3HAHHOMY BbIOODY
npou/Isi ¥ HallPaBIeHHOCTH JJa/TbHEHIIIero 00yueHusl.



OO0r11iee UMC/I0 YacoB, OTBeIEHHBIX /ST U3yUeHWs] XUMHUHM Ha YPOBHE OCHOBHOTO 0OIIiero
obpa3oBanws, coctasyser 136 uacoB: B 8 kiacce — 68 uacoB (2 yaca B Hefien0), B 9 Kiacce — 68
yacoB (2 yaca B HeJiesTto).



COJEPXAHUE OBYYEHUSA

8 KVIACC

IlepBoHauya/ibHbIE XMMHUYECKHe TOHATHA

[Ipegmer xumuu. Posb XMMHM B KM3HU YesioBeKa. XUMHUSI B CUCTeMe HayK. Tema u
BellecTBa. Pu3nueckrie CBOKCTBA BelljeCTB. ArperatHoe cocTosiHUe BelllecTB. [IoHsiTHe 0 MeTozax
Mo3HaHus B XuMHUK. YuCThle BelljecTBa U cMecH. CriocoObl pasziesieHusi CMecei.

ATOMBI ¥ MoOJeKy/bl. XUMHYecKHe 53jeMeHTbl. CHMBOJIBI XUMHUYECKHUX 3/1EMEHTOB.
[TpocTble U cnoXKHBIE BeleCcTBa. ATOMHO-MOJIEKYJIIPHOE YUeHue.

Xumuueckas opmysia. BaneHTHOCTb aTOMOB XMMHUECKHX 3/IEMEHTOB. 3aKOH MTOCTOSIHCTBA
cocraBa BewjecTB. OTHOcCuTe/nbHas aTomMHas Mmacca. OTHocWTenbHas MOJIEKyJsipHas Macca.
MaccoBag [j0/11 XMUMUUEeCKOTr'0 3/IeMeHTa B COeJMHEHHUH.

KomuecTBo BetiectBa. Mosb. MosnsipHasi Macca. B3arMocCBsi3b KO/IMueCTBa, MacChbl M YMC/Ia
CTPYKTYPHBIX eIUHUL] BeljecTBa. Pacuétsl o ¢opMysiaM XUMUUECKUX COeZUHEHUN.

dusnueckue U XUMHUYECKHe sIBJIeHWs. XUMHUYeCKasi peaklyss W eé TpPU3HaKU. 3aKOH
COXpaHeHHsl Macchl Bell[eCcTB. XUMHUecKue ypaBHeHus. Knaccudukaiys XMMUUeCKUX peakLvi
(coemuHeHws1, pa3/ioXKeHuUs1, 3aMelljeHrs], 0OMeHa).

Xumuueckutl 3kcnepumeHm:

3HAKOMCTBO C XMMHUECKOUW IOCY/I0i, MpaBUIaMu paboThl B 1abOpaTOpyMu U TPUEMaMH
obOpareHusi ¢ yslabopaTopHbIM 000pY/ZOBaHWEM, W3y4yeHHe U OMucCaHue (PU3NUYEeCKUX CBOWMCTB
00pa3LioB HeopraHWYeCcKUX BellecTB, HabmoieHne pu3nueckux (T1aBieHre BOCKa, TasiHUe Jb/ia,
pacThpaHMe caxapa B CTYyTKe, KUTIeHWe U KOHZieHCalWsl BO/bl) U XMMUYeCKUX (TOpeHue CBeuw,
IIPOKa/TMBaHNe MeTHOM ITPOBOJIOKH, B3aMMOZIEMCTBHE MeJla C KUCIOTOW) sIBJIeHUH, Hab/roZieHre 1
orMcaHve TIPU3HAKOB MPOTeKaHWsl XUMUYeCKUX peakiyii (pa3/ioykeHre caxapa, B3auMO/eiicTBUe
CepHOM KHUCJIOTHI C XjopugoM Oapus, pasnoxkeHue ruzipokcuga meau (II) mpu HarpeBaHWwy,
B3aUMO/IEHCTBUE >Kejie3a ¢ pacTBopoM cosu Meziu (I1), n3yueHue criocoO60B pasziesieHusi CMeceid: C
TIOMOILL{bI0 MarHvTa, pUIbTPOBaHKe, BbIllapUBaHue, JUCTU/IISALUS, XpoMaTorpadusi, poBe/ieHre
OUMCTKA TIOBapeHHOM coyiv, HabsoJleHe W OIUCaHWe pe3y/bTaTOB IIPOBe/IeHUs OIIbITa,
WJTIOCTPUPYIOLLEr0 3aKOH COXPAaHeHHs1 MacChl, CO3ZjlaHue MoJiesiel MoJieKy 1 (11apOoCTep>KHEeBbIX).

Ba)kHel1iue npejcTaBuTe/ 1M HeOPraHMUeCKHX BellecTB

Bo3gyx — cmecs rasos. CocraB Bo3gyxa. Kuciopog — 3/1eMeHT U IPOCTOe BelecTBO.
HaxoxxeHue Kuciopoja B pupojie, pusnyeckue U XMMAYeCKre CBOMCTBA (peakLuy ropeHust).
Oxkcugpl. Ilpumenenue kucmopoga. Criocobbl mosyueHHs KUCIOpoja B jaboparopud U
npoMmbIiieHHOCTU. KpyroBopot kuciopoga B mpupofe. O30H — anaoTpornHas MojAvdurKaius
KHC/I0pOJa.

TerioBoM 3((eKT XUMHUeCKOM peakLUW, TepMOXWMHUUYECKHe YpaBHEHMS, 3K30- U
SH/IOTEPMUYECKHe peakLMd. TOMauBO: yroib W MeTaH. 3arpsisHeHUe BO3/yXa, YCUJIeHHUe
NapHUKOBOTO 3¢ deKTa, pa3pyllieHre 030HOBOTO CJIOSI.

Bopopog — ssiemeHT 1 ipocToe BelllecTBO. HaxoxieHre Bojopo/ia B Ipypo/e, hr3nueckre
Y XUMHUUEeCKHe CBOMCTBa, IpUMeHeHre, Crioco0bI rostyueHust. KucioTel v cosu.

MonsipHbiii 00bE€M Ta30B. PacuéThbl M0 XUMHUECKUM YPaBHEHUSIM.

dusuyeckue CBOMCTBA BOAbl. Bozja kKak pactBoputenb. PactBopel. HacklijeHHble U
HeHacblllleHHble pacTBOpbL. PacTBOpMMOCTH BewlecTB B Bofe. MaccoBasi [0/ BelecTBa B
pacTtBope. XuMuyeckue CBOMCTBa BOAbl. OcHoBaHMs. Poib pacTBOpPOB B MpPUPOZE U B >KU3HU
yesioBeka. KpyroBopoT Bozbl B mpupoje. 3arps3HeHue NpUpOJHBbIX BoJ. OxpaHa M OYMCTKa
TIPUPOJHBIX BOJ,.



Knaccudukaiyss HeopraHuueckux coeavHeHuid. Oxkcugbl. Knaccudukaiyss OKCUIOB:
coneoOpasyoiye (OCHOBHbIE, KUC/IOTHBIE, aM(OTepHbIe) 1 Hecosieobpa3ytoiiye. HoMeHk1aTypa
okcuzioB. dusnueckre ¥ XUMUUYECKre CBOMCTBA OKCUZOB. [ToyueHre oKCcuzi0B.

OcHoBanusa. Knaccudukanmss OCHOBaHWM: IIEIOYM M HepacTBOPUMMbIE OCHOBAHMSI.
Homenknatypa ocHoBaHuii. ®u3nueckre U XUMHUECKHe CBOMCTBAa OCHOBaHUMW. [lomyueHue
OCHOBaHU.

Kucnotel. Knaccudukaiusi kucnotr. HomeHknatypa KUcioT. @u3nueckue U XUMUUeCKUe
cBoucTBa KMCJIOT. P aktuBHOCTH MeTanioB H. H. Bekerosa. [TonyyeHne Kucor.

Comu. HomeHkiatypa conei. @usrMueckue U XMMHUeCKHWe CBOUCTBa cosed. IlomyueHue
coJiei.

I'eHeTHyeckas CBSI3b MeX/y K/acCaMyd HeOPraHUUYeCKHX COeJMHEeHUH.

XumuuecKuti 3kcnepumeHm:

KaueCTBeHHOe Oripe/ie/ieHre Co/lepyKaHus KUCI0poZa B BO3ZyxXe, TonydyeHre, cobrpaHue,
pacrio3HaBaHWe W HM3yueHWe CBOWMCTB KUCIOPOAQ, Hab/rofieHue B3auMOJEMCTBHUSI BeIeCcTB C
KHC/IOPOJIOM Y YCJIOBHSI BO3HUKHOBEHMS W TpeKpallleHusi ropeHusi (1okapa), 03HaKOMJ/IEHUe C
oOpa3llaMy OKCHJIOB W OINWCaHWe WX CBOKCTB, TOJyueHWe, cOOMpaHWe, pacrio3HaBaHUE U
v3yyeHuWe CBOWMCTB Bozopoja (ropeHue), B3auMojelcTBHe Bojopoja ¢ okcugom wmeau (II)
(BO3MOYKHO MCII0/Ib30BaHKE BHZIEOMaTepHasIoB), HabmoaeHre 00pa3iioB BelecTB KOJHUeCTBOM 1
MOJIb, WCCJIeJOBaHHe OCOOEHHOCTel pAaCTBOPEHUs! BEILeCTB C Pa3/MUHON PAaCTBOPUMOCTBIO,
NIPUTOTOB/IEHWE PpacTBOPOB C OMpeZe/IéHHOM MacCOBOW [lo/ied pacTBOPEHHOIO BellecTBa,
B3aUMO/JEMCTBUE BOJAbI C MeTa/jlaMU (HaTpyueM U KaibLieM) (BO3MOXXHO MCIO/Ib30BaHUe
BH/IeOMaTepUasIoB), UCC/efloBaHUe 00pasliOB HEOpPraHWUeCKWX BeIeCTB Pa3/IMUHbIX K/acCOoB,
Hab/roleHre M3MeHeHUsI OKpacKH WH/WKAaTOPOB B pacTBOpax KWC/IOT W IIlesioueld, u3ydyeHue
B3auMo/eiicTBus okcua Meau (II) c pacTBopoM cepHOi KMC/IOThI, KUC/IOT C MeTajylaMH, peakLyi
HeWTpalu3alyy, MoayuyeHre HepaCTBOPUMBIX OCHOBAHUM, BbITECHEHUE OZHOT0 MeTasula APYTUM
Y3 pacTBOpa COJIM, pelleHHWe SKCIIepUMEHTa/bHbIX 33/au no Teme «BakHeline Kiacchbl
HeOpraHUYeCcKrX COeJMHEHN».

Ilepuopnueckuii 3akoH U Ilepuoguueckas cucrema xumMuuyeckux jiemeHrTos [I. .
MenpeneeBa. CTpoeHne aToM0B. XMMU4YecKas CBfizb. OKHC/IUTE/TbHO-BOCCTAHOBHUTE/IbHbIE
peakuu

[TepBbie MOMBITKY KIaCCUPUKALIMM XUMUUYECKUX 371eMeHTOB. [IoHsITHe 0 Tpymnnax CXOAHbIX
371eMeHTOB (11leJIOUHbIEe U 11jeJI0YHO3eMe/IbHbIe MeTasl/ibl, TajloreHbl, UHEPTHbIE ra3bl). DJIeMeHTHhI,
KOTOpbIe 00pa3ytoT aMm(poTepHbIe OKCH/IbI U TUAPOKCH/IBL.

[Tepyuoanueckuii 3akoH. [lepuopnueckasi cucTeMa XUMUYeCKUX »3jemeHToB [, W.
MengeneeBa. KopoTkornepuosHasi U JyiiHHOIeprofHas (opmbl [leprosinyeckoil cHCTeMbl
xumMuueckux 3nemeHToB [I. WM. MenpeneeBa. Ilepuogel u rpynmbl. PU3MUECKHUNA CMBICT
IIOPSIIKOBOT'O HOMepa, HOMEPOB I1epro/ia U FPYIIILI 3/IeMeHTa.

Ctpoenue atoMoB. CoCcTaB aTOMHBIX sziep. M30Torbl. 31eKTpoHbl. CTpoeHre 371eKTPOHHBIX
o0osiouek aromoB TiepBbIX 20 XUMHUeCKMX 3jieMeHTOB Ilepwoguueckoii cuctembl [, U.
MenpeneeBa. XapakTepucTUKa XUMAYECKOTO 3JIeMEeHTa I10 ero I0JIOKeHUIo B Ilepuoanueckon
cucreme 1. 1. MeHeneesa.

3aKOHOMEpHOCTH U3MeHeHUs painyca aTOMOB XMMUYECKUX 3/IeMEHTOB, MeTa/l/INYeCKUx U
HeMeTa/l/IMueCKUX CBOWCTB I10 TPyIIIaM U Iepruoam.

3nauenue [lepuoguyeckoro 3akoHa U Ileproanueckoil CUCTeMbI XMMUUECKUX 3/1EMEHTOB
JJ151 pa3BUTHSI HAyKK U NpakTukU. [1. V. MeHieneeB — yuéHbli U Tpa’KJjaHUH.



XumHueckasi — CBf3b. KoBanentHass  (monsipHasi ¥ HeMoJisipHast) CBSI3b.
DJ/1eKTPOOTPULIATeIbHOCTh XUMUUECKUX 371eMeHTOB. VIoHHasi CBA3b.

CreneHb okuceHusi. OKUCIUTeTbHO-BOCCTAHOBUTE bHBIE peakLu. [Iporjecchl OKUC/IeHus
Y BOCCTaHOB/eHUs1. OKUC/IUTeNA U BOCCTAHOBUTEJTH.

XumuuecKuti 3kcnepumeHm:

u3yuyeHre 00pasloB BeIleCTB METa/VIOB M HEeMeTa/UIOB, B3aWMOJelCTBUe T'MIPOKCH/A
LJMHKa C pacTBOpaMU KWCJIOT U Ilje/lovel, MpOBeJileHHe OIbITOB, WIIHOCTPUPYIOIIMX MPUMepbl
OKHC/IUTeTbHO-BOCCTAHOBUTE/IbHBIX Peakliyii (TOpeHre, peakijuy pas3/ioyKeHusl, COeJUHEeHNs).

MesicnpedmemHuble cesnsu

Peanu3ariusi MeXXnpeZIMeTHBIX CBsI3el MPU M3yueHUM XUMUH B 8 Kjacce OCyLeCTB/ISeTCS
yepe3 UCI0JIb30BaHUe KaK O0IMX eCTeCTBEHHO-HAYUYHBIX MTOHSATHM, TaK U MOHSATHMN, SIBJISTFOIL{UXCST
CUCTeMHBIMHU [|/Is1 OT/IeJIbHBIX IPeIMeTOB eCTeCTBeHHO-HayuHOr o L[UK/Ia.

OO6111e ecTecTBEHHO-HayuUHbIe TIOHSATHS: Hay4YHbIH (aKT, TUTIOTe3a, TeOPUs], 3aKOH, aHaJT13,
CUHTe3, KIacCU(pUKaLusi, IepuoAUYHOCTb, Hab/Io/leHue, SKCIIepUMEHT, MO/e/IMpOBaHMue,
V3MepeHue, Mo/ieJlb, SIBIeHHe.

du3nka: MaTepusi, aTOM, 3/1eKTPOH, IIPOTOH, HEWUTPOH, WOH, HYK/IWJ, W30TOIbI,
PaZMOaKTHBHOCTh, MOJIEKY/a, 3/eKTPUUeCKUd 3apsifi, BeIIeCcTBO, Teno, OOBEM, arperaTtHoe
COCTOsIHME BellleCcTBa, ra3, ¢u3nuecKde BeJUUMHbI, €UHHUL{bl U3MepeHMs, KOCMOC, IJIaHeThl,
3B€3/1b1, CoHIle.

Buonorusi: poTocunTes, AbixaHue, 6uocdepa.

leorpagusi: armocdepa, rugpocdepa, MUHepaabl, TOpHble TOPOAbI, II0JIe3HbIE
VICKOI1aeMble, TOI/IUBO, BOJHbIe PeCYpPChI.

9 K/IACC

BeiecTBo M XUMHUeCKas peaKiusi

[Tepuopguuecknii 3akoH. Ilepropnueckass cucreMa XUMHYeCKMX 31emeHTOB [l .
MenpeneeBa. CrTpoeHre aroMoB. 3aKOHOMEPHOCTM B M3MEHEHUM CBOMCTB XMMHWUECKHUX
3/IeMEHTOB TIepBbIX TPEX TepPUO/IOB, Kajus, KalbLdsi U UX COeJUHEHUH B COOTBETCTBUU C
T0JI0)KeHeM 3jieMeHTOoB B [leprosinyeckoii cucTeMe U CTPO@HUEM MX aTOMOB.

CTpoeHue Bell[eCTBa: BHJbl XUMHUECKOW CBsi3U. THUMbI KPUCTA/UTMYECKUX PeIIETOK,
3aBUCUMOCTb CBOMCTB BelllecTBa OT TUIA KPUCTA/I/IMUeCKOW PelIeTKU U BU/Jla XUMUUeCKOU CBSI3H.

Knaccugukaius ¥ HOMeHK/IaTypa HeOpraHMuYecKuX BelllecTB. XHMMUYeCKHe CBOWCTBA
BellleCTB, OTHOCSLIMXCSI K pas3/lMuUHbIM KjlaccaM HeOpraHW4YeCKMX COeJUHeHHH, reHeThuecKas
CBSI3b HEOPraHUUYEeCKUX BellleCTB.

Knaccudukarnus XMMUUeCcKrx peakLvil 10 pas3MuHbIM NpHU3HaKaM (10 YMC/Iy U COCTaBy
yUuaCTBYIOLIMX B peakLUy BeleCTB, M0 TeMJI0BOMY 3P eKTy, 10 U3MeHeHHIO CTereHel OKUCIeHu s
XUMAYECKMX 3/IeMEHTOB, 110 00paTMMOCTHM, TI0 Yy4YaCTHIO KaTajau3aTtopa). OK30- U
3H/I0TepPMUYECKHe PeaKLii, TepMOXUMHUYeCKHe YpaBHeHHsl.

[ToHSTHE O CKOPOCTM XUMHYeCKOW peakijuu. [loHsiTHe 00 0OpaTUMBIX U HeOOpPaTHUMBIX
XUMUUYEeCKUX peaklusix. [IoHATHe O TOMOreHHBIX M TIeTepOreHHbIX peakuusx. IloHsTHe o
Karanuse. [IoHsTHe 0 XUMHUYECKOM paBHOBeCHMH. PaKTOPBI, BAUSIOLME Ha CKOPOCTh XMMUUECKOH
peakLyy U M0JI0)KeHHe XUMHUYeCKOro paBHOBeCHS.

OKHC/UTEe/TbHO-BOCCTAaHOBUTE/IbHbIE  PeakLMH, 3/IeKTPOHHBIA 0alaHC OKUCIWTeTBHO-
BOCCTaHOBUTE/IbHOW peakiuu. CocTaBjieHWe ypaBHEHWH OKWC/IMTE/IbHO-BOCCTAHOBUTE/IBHBIX
peakLyii C MCIOIb30BaHKMEM MeTo/ia 3/IeKTPOHHOT0 OasaHca.



Teopust 3/1€KTPOIMTUUECKOW AUCCOLMAlMU. DJIeKTPOIUTEI U He3/1eKTPOIUThl. KaTHhoHsl,
aHWOHbI. MeXaHU3M /[IMCCOLMALIMY BeLeCTB C pa3/IMYHbIMU BUJAMUA XUMUUeCKOU cBsi3u. CTerneHb
auccoruauyu. CuibHbIe U C/1abble 371eKTPOUTHI.

Peakiyy MOHHOTO OOMeHa. Y C/IOBHSI MPOTEKaHUsI Peakl[iii HIOHHOrO0 oOMeHa, TOJHbIe U
COKpall|éHHble MOHHbIEe ypaBHeHHUsi peakuuii. CBOWCTBa KHCJIOT, OCHOBAaHUM U COJell B CBeTe
npe/icTaB/ieHWit 00 3/1eKTPONUTHUECKON JAuccoryaiii. KauecTBeHHble peakliyd Ha HOHBI.
[ToHsiTHe O THU/POJIH3e COMel.

Xumuueckuti 3kcnepumeHm:

O3HAaKOMJIEHHEe C MOZeIsIMU KPHUCTa/VIMUeCKHUX DelIETOK HeOpraHWYeCKMX BeleCTB —
MeTa/UIOB U HemeTa/uloB (rpadura M anmasa), CJIOKHBIX BelecTB (X/jopuja HaTpus),
WCC/leloBaHUe 3aBUCUMOCTH CKOPOCTH XUMMUECKOW peakLMd OT BO3/eHCTBUS Pa3MUHBbIX
¢akTOpOB, HCC/ef0OBaHUe 37eKTPONPOBOIHOCTH PAaCTBOPOB BeLECTB, TpoLjecca AUCCOLMALuu
KHUCIIOT, 11le/i04eid U cosielt (BO3MOXXHO MCIT0/Ib30BaHKe BU/Ie0 MaTepuasioB), MPOBe/ieHre OITbITOB,
WITIOCTPUPYIOLMX TPU3HaKK TPOTEeKaHUsl peakluii MOHHOro obmeHa (oOpa3oBaHue ocajka,
BblJleJieHre Ta3a, oOpa3oBaHMe BO/IbI), OMbITOB, WUIIOCTPUPYHOLUMX MPUMePbl OKHUCIWUTETHHO-
BOCCTaHOBUTEJ/IbHBIX peakluil (ropeHre, peaklMM pas3/oyKeHHus, COeJIMHeHMs]), paclo3HaBaHue
HEOpraHWuYecKuxX BeleCTB C TIOMOLbI0 KAueCTBEHHBbIX peakldii Ha HOHBI, pelleHue
5KCTMepUMeHTa/bHBIX 3a/1ay.

HemeTanibl ¥ UX COeJUHEHUS

OOmast xapakTepucTuKa ranoreHoB. Oco0eHHOCTM CTpPOeHMsi aTOMOB, XapaKTepHbIe
cTerieHu okucsieHusi. CTpoeHWe W (U3MUeCKHe CBOMCTBA TIPOCTHIX BeIeCTB — TaJlOreHoB.
XyUMUUecKue CBOMCTBa Ha IpuMepe Xjiopa (B3auMMojieliCTBUe C MeTajlJlaMH, HeMeTa/lJlaMH,
mlesjoyamu).  XsopoBogopos. CossiHasi KWCIOTa, XUMHWUYECKHMe CBOMCTBA, IOJIyueHMe,
npuMeHeHue. JlelicTBHUe X/10pa U XJIOPOBOZOPO/ia Ha OpPraHr3M uesioBeKa. BakHeli1ve X/1I0pu/ibl U
VX HaXOK/eHre B IIpupo/ie.

OOmasi xapakTepucTHKa 31eMeHTOB VIA-rpymnmbl. OcoOeHHOCTHM CTpPOeHHsI aTOMOB,
XapaKTepHble cTereHW okucjieHus. CTpoeHue U (pM3nUecKre CBOMCTBA TMPOCTHIX BeIeCTB —
KWCIOpO/ia U cepbl. AJUIOTPOITHbIe MOAU(UKALIMK KUCI0POJa U cepbl. XMMUYeCKre CBOWCTBa
cepel. CepoBOZIOPOZ, CTpOeHHe, (U3MUecKhe W XUMHUecKue cBoucTBa. OKCHZBI Cepbl Kak
Ipe/JiCTaBUTe/IM KUCJIOTHBIX OKCHZOB. CepHasi KMUC/IOTa, (pU3MUeCKue U XUMHUYeCKHe CBOWCTBA
(obrmye Kak mpeZicTaBUTeIs K1acca KUCIOT U crieljuduueckre). X¥UMHUecKre peakiuy, jeKalye
B OCHOBe ITPOMBIIIIJIEHHOT'0 CTI0C00a MoJTyYeHusi CepHOM KUC/IOTHI. [IpuMeHeHre cepHOi KUC/IOTHI.
Conu cepHOM KHC/IOThI, KaueCTBeHHas peaklusi Ha cyabdar-uoH. HaxoxzgeHue cepbl U eé
coeZIMHEHUM B MpUpofie. XMMHUUECKOe 3arpsi3HeHHe OKpYsKarolllel cpefjbl COeJUHEHHSIMU Cephbl
(KMCIOTHBIE I0’KAH, 3arpsi3HeHNe BO3/yXa U BOJI0EMOB), CITOCOOBI ero mpe/joTBPaIeHus.

OOmiasi xapakTepucTHKa 37eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUs] aTOMOB,
XapaKTepHble CTeleHW OKUC/IeHWs. A30T, pacrpocTpaHeHHWe B TIpUpofe, (usnueckue u
XUMHUecKHue cBoicTBa. KpyroBopot a3ora B pupoje. AMMUaK, ero (pusuueckue U XuMuJeckre
CBOWCTBA, 10JlyueHHue U npuMeHeHWe. Coy aMMOHMS, UX (U3MUeCKre U XUMUUeCKue CBOMCTBaA,
npuMeHeHre. KauecTBeHHasi peaklidsi Ha MOHbI aMMOHHS. A30THasi KMCJIOTa, eé MOJyuyeHue,
¢usnueckre ¥ XUMHUYECKHe CBoMcTBa (0OmMe Kak TIpe/CTaBUTeNsT Kaacca KHCIOT |
cneurduyeckre). Vcrnonb3oBaHWe HWUTPAaTOB WM COJeld aMMOHMSI B KauecTBe MHHepasbHbIX
ynoOpeHuii. XuMU4yecKoe 3arpsisHeHre OKDPY’KaroIlel cpeibl COeJMHeHUSIMU a30Ta (KMCIOTHbIE
JIOXK/I, 3arpsi3HeHHe BO3/yXa, MOuUBbl U BOZAOEMOB). docdop, ammoTporHbie MoAUUKaLA
docdopa, pusnueckre u xumuyeckue cBouctea. Okcup docdopa (V) u pochopHas KUCIOTa,



¢usnueckie M XUMHUYECKHe CBOWCTBa, MoJiyueHWe. Vcrosnb3oBaHve ¢ocdaToB B KauecTBe
MHUHEePa/bHBIX y100peHHH.

OO6miasi xapakTepucTHKa 31eMeHTOB I[VA-rpynmbl. OcoOeHHOCTH CTpPOEeHHsI aTOMOB,
XapakTepHble CTeleHW OKUCJ/IeHHWs. YT/epo/i, a/l/IoTPOIHble MOAW(UKALIMM, PACIIpOCTpaHeHNe B
nipupojie, hpusnueckre U XUMUUYeCKre CBOMCTBa. Azicopbiusi. KpyroBopor yriepo/ia B mprpo/e.
Oxkcuppl yriaeposa, ux (usnueckre U XUMUUECKHe CBOMCTBA, [eMCTBUE Ha >KUBble OPraHU3MBb,
ToJiyueHre U TIpUMeHeHre. DKoJyiorudeckre Tipob/ieMbl, CBsi3aHHbIe C OKCHOM yriepoza (IV),
rUroTe3a ry100a7bHOTO TMOTeIVIeH!sT K/MMara, MapHUKOBBIA 3G deKT. YTonbHas KUCI0Ta U eé
comu, ux (u3nueckre W XUMHUUECKUe CBOMCTBa, TOJyueHuWe U TpuMeHeHue. KauecTBeHHas
peakiysi Ha KapOoHaT-1oHbI. Vcriob30BaHre KapOOHATOB B OBITY, Me/IULMHE, TIPOMBIIIIEHHOCTH
Y CeJIbCKOM XO3SI1CTBe.

[TepBOHauanbHBIE TIOHATHS 00 OPraHUUECKMX BeIIeCTBaX KaK O COeJUHEHUsX Yrjepofa
(MeTaH, 3TaH, 3TU/IEH, alleTU/IeH, 3TaHO, TJIMLEPUH, YKCYCHas KUcioTa). [IprpojHble MCTOYHUKU
YTJIEBO/IOPOZOB (YT0JTh, TIPUPO/IHLIN ra3, HepTh), MPOAYKThI UX TiepepaboTKy (0eH3MH), UX POJib B
ObITY ¥ TPOMBIIUIEHHOCTH. [IoHSITHe O OHOJIOTMUeCKH BaXkKHBIX BeIL[eCTBAaX: jKUpax, Oenkax,
yrjaeBolax — W WX DPOAM B >KU3HU YesioBeKa. MaTepuanbHOe eJUHCTBO OpPraHUUeCKUX |
HeOpraHW4YeCKrx COeIMHEeHNH.

KpemHuuii, ero ¢usnyeckue W XUMHUUYECKME CBOMCTBA, IOJlyueHHWEe U TpUMeHeHHe.
CoepuHeHusi kpemHusi B Tipupoge. OOmue mipeacrtaBneHusi o0 okcuze kpemuusi (IV) wu
KpPeMHHeBOU Kucsiote. CUIMKATBI, UX UCTI0/Ib30BaHUE B OBbITY, B TIDOMBIIIJIEHHOCTH. BaykHeliie
CTpOWTe/IbHbIe MaTepuasbl: KepamMHKa, CTeK/o, LieMeHT, OeToH, >kene300eToH. IIpoGreMsr
6e30MacHOT0 UCI0/Tb30BaHUsI CTPOUTENbHBIX MaTepPUasioB B TIOBCEHEBHOM JKU3HMU.

Xumuueckuti 3KcnepumeHm:

n3yueHre 00pasl[0OB HEOPraHWUYEeCKUX BeIeCTB, CBOWCTB COJITHOW KUC/IOTBI, TIPOBe/IeHHe
KaueCTBEHHBIX PeaKl[Ui Ha XJIOPW/-UOHBI W Hab/ro/leHHe TIPU3HAKOB UX TIPOTEKAHWs, OTIBITHI,
oTpa)karoiye ¢usryeckue U XMMHUUeCKre CBOMCTBA TajioT€HOB U UX COeUHEHHM (BO3MOXKHO
WCII0/Ib30BaHUE BH/IeOMaTepPUasioB), O3HAKOMJIEHWe C oOpasljamMyd XJIOpuOB (TajioreHuzoB),
O3HakKoM/ieHWe C o0pa3lamMu ceppl W €€ COeIMHEHUSIMM (BO3MOXKHO MCITOJIb30BaHUe
BUJleOMaTepuaoB), HabmrofeHue mpoliecca OOyI/IMBaHUs —caxapa 07  JielCTBHeM
KOHI[eHTPHPOBAHHON CEPHOM KHC/IOThI, U3yUeHHe XUMHUUEeCKHUX CBOWCTB pa30aB/IeHHOW CepHOM
KHC/IOTBHI, TIPOBe/leHre KaueCTBeHHOW peakIMy Ha Cy/ab(aT-uoH W Hab/rofieHue Tpu3Haka eé
MpOTeKaHusl, 03HaKOMJieHHe C (M3UUeCKUMU CBOMCTBaMH a30Ta, (ocdopa U UX coeguHEHUM
(BO3MO>KHO MCIT0/Th30BaHME BHZIEOMAaTePHasIoB), oOpasijaMu a30THBIX U (HocOpHBIX y100peHuH,
nosyuyeHre, coOWpaHue, pacrio3HaBaHHWe U UW3yuyeHHWe CBOWCTB aMMHaka, TIPOBeJIeHHe
KauyeCTBEeHHbIX peakLvii Ha MOH aMMOHUs U (hocdaT-uoH U M3yueHue NMPU3HAKOB X MPOTeKaHusl,
B3aUMO/eMCTBUE KOHLIEHTPMPOBAaHHOW a30THOM KUC/IOTBHI C MeZbl0 (BO3MOKHO MCIIO/Ib30BaHHUe
BH/lEOMaTepUaoB), H3yuyeHHe MoJeseli KpPUCTA//IMUeCKUX PpeLIETOK anMasa, rpadura,
dysiepeHa, 03HaKOMJIEHHE C TIPOL[ECCOM a/icCOPOLIMK PaCTBOPEHHBIX BEILleCTB aKTUBUPOBAHHBIM
YT7IEM U YCTPOMCTBOM MPOTHUBOrasa, MoydeHre, COOMpaHue, pacrio3HaBaHVe U 3yueHne CBONCTB
YTJIeKUC/IOTO Ta3a, TPOBe/leHHWe KaueCTBeHHBIX peaki[Mii Ha KapOOHaT W CUIMKAT-UOHBI U
v3yyeHWe TIDU3HAKOB MX TIPOTeKaHWs, O3HAKOMJIeHWe C TPOAYKIMell CUIMKAaTHOU
TIPOMBIIIJIEHHOCTH, pellieHre SKCTIepUMeHTa/IbHBIX 3a/jau 10 TeMe «Ba)kHeil1le HeMeTaslibl U UX
COeJMHEeHUSI».

Metanibl M MX COe{MHEHHS

OO6111ast XapaKTepUCTHUKa XMMUYEeCKUX 3IeMeHTOB — MeTa/lJIOB Ha OCHOBAHWU UX TTOJIOXKEeHUST
B [leproanueckoil cucteme xumuueckux 3nemeHToB [I. V. MeHeneeBa U CTpPOeHHsI aTOMOB.



Ctpoenue meTa/yioB. MeTaniivueckass CBsi3b U MeTa//IMuecKasi KpUCTa/uIMuecKasl perléTKa.
ONeKTPOXVMUYECKUN PpsJi HalpsoKeHUH MeTannoB. Pusnueckue M XMMHYeECKUe CBOWCTBA
MetasnioB. O61re crocoObl MosTyyeHus: MeTa/uioB. [ToHSITHE 0 KOPPO3UM MEeTa/lJIoB, OCHOBHBI®
crocoObl 3alyThl UX OT Koppo3uu. CruiaBbl (CTajb, UYT'YH, [JIOpPaJFOMUHMNA, OpoH3a) U UX
TIpUMeHeHre B ObITY U TTPOMBIILIIEHHOCTH.

[ITenouyHble MeTasuIbI: TI0/I0’KeHHe B [leproanueckoil cucteMe XMMHUYECKUX 3/1eMeHTOB /.
U. MeHnpeneeBa, CTpOeHMe UX aTOMOB, HaxXxOK[IeHUEe B MpuUpoje. PU3UUECKUE U XUMHUUECKUe
CBOICTBa (Ha rpumepe HaTpus U Kanusi). OKCU/IbI U TUIPOKCU/IbI HATPUS U Kanusi. [IpuMeHeHne
111e/I0YHBIX METa/UIOB U UX COeJUHEHUM.

[[TesiouHO3eMeTbHBIE MeTasIbl MarHUW Y KasbLui: N0J/10>KeHue B [Tepuoanueckom cucrteme
XMMHUYecKux 3yiemeHTOB [l. V. MeHzeneeBa, CTpoeHUe WX aTOMOB, HaXOXJeHHe B MPUPOJeE.
®dusnyeckre U XMMUUECKHWe CBOMCTBA MarHus U KaiblLys. BaHelllve coejMHeHUs KaslbLiUsl
(okcup, TUAPOKCUA, coyn). JKECTKOCTh BO/BI U CTIOCOOBI €€ yCTpaHeHUsl.

AnmomuHui: TIo/ioKeHWe B Ilepuognueckol cucTeMe XUMUYecKUx 3jieMeHToB [, U.
MeHpieneeBa, CTpOeHHe aTOMa, HaxoXAeHue B npupoze. Pusnueckre U XUMUUECKHe CBOMCTBA
anmoMuHUst. AMdOTepHbIe CBOMCTBA OKCU/Ia U TUAPOKCH/A aTFOMUHUSI.

Keneso: mnonoxenne B Ilepuosuueckol cucreme XuUMUYecKux 3meMmeHtoB [I. .
MeHnpeneeBa, CTpOeHHe aToMa, HaxOXzeHUe B npupoze. dusnueckre U XUMAUYECKHe CBOMCTBA
kenesa. Okcuabl, rugpokcuabl U cond xene3a (II) u xenesa (III), ux cocras, cBolcTBa U
TIoJIyYeHue.

XumuuecKuti 3kxcnepumeHm:

03HaKoMJIeHHe ¢ 0Opa3liaMy MeTaslJIOB U CTJIaBOB, UX (PM3MUeCKUMU CBOMCTBAMHU, U3yUeHHe
pe3y/bTaTOB KOPPO3UM MeTaslyioB (BO3MOXKHO MCIIO/Tb30BaHKE BU/jeOMaTepraioB), 0COOeHHOCTel
B3aUMOJIEMCTBUSI OKCHUJAa KajbLUsi UM HaTpusi C BOJOW (BO3MOXKHO MCIO/b30BaHUe
BH/lIeOMaTepuaoB), MUCC/IeOBaHHe CBOMCTB >KECTKOM BO/bl, TpoLiecca TOpeHUs kele3a B
KACIopoZe (BO3MOXKHO — WCIIO/Ib30BaHWe — BUZieOMaTepuasnoB), IPU3HAKOB  IMPOTEKaHWs
KaueCTBEHHbIX peakl[ii Ha MOHbI: MarHus, Ka/bLus, alFOMUHUS, LIMHKA, >xese3a (1) v »xenesa (111
), meau (II), HabsroeHre U onrcaHe TIPOLIeCCOB OKPAIIMBAHKS T/laMeHW MOHAMU HaTpUsi, Kasust
Y KajbLus (BO3MOXKHO MCII0/Ib30BaHMe BUieOMaTepyasioB), UCC/IejoBaHre aM()OTEPHBIX CBOMCTB
TUIPOKCHJIa allFOMUHUS M TWPOKCHJA LMHKA, pelleHVe 3KCIepUMeHTa/IbHbIX 3aJad [0 TeMe
«BakHelile MeTasibl U UX COeIUHEHUS».

XuMHA ¥ OKpYy)Kawlias cpeja

BemlecTtBa 1 Marepuanbl B ITOBCEHEBHOM >KM3HU 4YesioBeKa. be3omnacHoe MCMO/b30BaHMe
BEIIeCTB M XUMHWUECKUX peakiuii B ObiTy. IlepBas TOMOIb TMPH XUMHUECKHUX OXKOraX U
OTpaBJIeHUsIX.

X¥Muryeckoe 3arpsi3HeHHe OKpY»Karolllel cpefibl (TpefiesibHasi JOMyCTUMasi KOHL|eHTpaLus
BelllecTB, fgasnee — [1/]K). Ponb xvMuu B pellieHuM 3K0JIOTHYeCKUX 1pobsiem.

Xumuueckuti IKcnepumeHm:

n3yueHre 00pa3IoB MaTepHrasioB (CTEK/IO, CTI/IaBbl METAJIIOB, TIOJTMMEpPHbIE MaTepUarbl).

MescnpedmemHble ces3u

Peanu3anus mexxnpeiMeTHbIX CBsi3ed MPU U3YyUeHHWHU XUMHUHU B 9 Kjlacce OCYILeCTB/ISIeTCS
yepe3 UCI0/Ib30BaHUe KaK O0IMX eCTeCTBeHHO-HAYYHBIX MTOHSATHM, TaK U MOHSATHMN, SBJISTFOLL{UXCST
CUCTEMHBIMM [I/151 OT/leJIbHBIX TIPeJMETOB eCTeCTBEHHO-HAayUHOr0 LIUKJ/Ia.

OO0111e ecTecTBEHHO-HayuUHble TIOHSATHS: Hay4yHbIi (DaKT, TUTIOTe3a, 3aKOH, TeOpHsl, aHaJIu3,
CUHTe3, KiaccuuKalus, TepUoAUYHOCTb, HabO/o/leHne, SKCIIepUMEeHT, MO/eMpOoBaHue,
r3MepeHue, MO/ieJlb, siBJieHUe, TapHUKOBbIN 3((eKT, TeXHOIOTHsl, MaTepuaslbl.



®u3nka: MaTepusi, aTOM, 3/1€KTPOH, IPOTOH, HEWUTPOH, WOH, HYK/IWJ, W30TOIbI,
PaJMOaKTUBHOCTb, MOJIeKy/a, S/eKTpPUUYeCKUd 3apsifi, TPOBOJHMKH, TOJYTIPOBO/HUKH,
JW3/IeKTPUKY, (OTO3/eMeHT, BelljecTBO, Telo, 00bEM, arperaTHOe COCTOsSIHHe BeILecTBa, Ias,
pacTBOp, PACTBOPUMOCTb, KPUCTa/I/TMUecKasi PeléTKa, CrijiaBbl, pu3nuuecKre BeJTMUMHbI, eIUHULIbI
u3MepeHHsi, KOCMAYeCcKoe IIPOCTPaHCTBO, T/IaHeThl, 3Bé3/bl, CoHIe.

Buonorusi: ¢dorocuHTes, AbixaHue, Ouocdepa, 3KocHcTeMa, MUHepasbHble yA00peHUs,
MHKPO3/IeMeHTbI, MAaKpO3J/IeMeHTbI, TUTaTe/IbHbIe BellleCTBa.

leorpadus: armocdepa, ruzgpocdepa, MHUHepaabl, TOpHble T[OPOAbIL, I0JIe3HbIE
VICKOTIaeMble, TOTIJIUBO, BOJJHbIE PeCYpPChI.



IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHHSA IIPOI'PAMMBI 110 XUMHWHN HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJ/IBTATDBI

JIMUHOCTHBIE pe3y/bTaThl OCBOEHHsI TIPOrPaMMbl OCHOBHOTrO 00Iriero o006pa3oBaHUs
JIOCTUTAIOTCS B X0/le 00yueHUs] XMWY B eIMHCTBe yueOHOM M BOCITUTATETbHOM JesiTe/IbHOCTU B
COOTBETCTBHUH C TPAJULIMOHHBIMU POCCUHCKUMU COLTUOKY/TbTYPHBIMU U Y XOBHO-HPABCTBEHHBIMHU
L[eHHOCTSIMU, TIDUHATBIMKA B OOIeCTBe TpaBWJIaMW W HOPMAaMU TOBEEHUSI U CIIOCOOCTBYIOT
TIpoIieccaM CaMOTIO3HAHMSI, CAMOPA3BUTHS U COLMATU3AIK 00yUaroIuxCsl.

JIMUHOCTHBIE Ppe3yJ/IbTaThl OTPaXKAIOT TOTOBHOCTb OOYUAKOIIUXCS PYKOBO/ICTBOBAThCS
CHCTEMOM TIO3UTHBHBIX 1I€HHOCTHBIX OPHEHTAI[Ud M pacCIIMpeHHe OIbiTa JesiTe/IbHOCTH Ha eé
OCHOBE, B TOM YKCJ/Ie B UaCTH:

1) maTpHOTHYECKOr0 BOCIIUTAHHUSA:

[[EHHOCTHOTO OTHOIIIEHUsI K 0TeUeCTBEHHOMY KY/IbTYPHOMY, HICTOPUUECKOMY M HayUHOMY
Hac/ieIuio, TIOHUMAaHUsl 3HAaueHHs] XMMUYeCKOM HayKud B JKU3HU COBPeMEHHOro oOIIlecTBa,
CIIOCOOHOCTH B/A/IeTh JOCTOBEPHOM MH(MOpMaIell 0 mepeioBbIX JOCTH)KEHUSIX W OTKPBITHUSIX
MHUPOBOW M OTEUYeCTBEHHON XMMWH, 3aMHTEPEeCOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOUCTBE
MHpa 1 0011]ecTBa;

2) rpaXkAaHCKOT'0 BOCTIUTAHUS:

TIpe/ICTaB/IeHUsT O COL[HA/IbHBIX HOPMaxX M IMpaBW/aX MEX/IMYHOCTHBIX OTHOIIEHWH B
KOJIJIeKTHBe, KOMMYHHKaTUBHOH KOMITeTEeHTHOCTH B 00I111eCTBEHHO T10JI€3HOH,
yueOHOMCC/IeI0BAaTeIbCKOM, TBOPUYECKOM W [PYrMX BHJAX [JeATeTbHOCTH, TOTOBHOCTH K
pa3HO0Opa3HOI COBMECTHOU JiesiTe/TbHOCTH TIPU BHITIOJTHEHUH y4eOHbIX, TT03HaBaTe/IbHBIX 3a/ay,
BBITTOJITHEHUM XUMHUYECKUX HKCIIePUMEHTOB, CO3/IaHUM yueOHBbIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOITOHMMAHUIO ¥ B3aUMOIIOMOII[M B Tpollecce 3ToW yueOHOU JesTeTbHOCTH, TOTOBHOCTH
OLIEHUBATb CBOE TIOBE/IeHNE U TTOCTYIKHU CBOUX TOBApHIIel C MO3UIMYA HPABCTBEHHBIX U TIPABOBbBIX
HOPM C YUETOM OCO3HAHUSI TIOC/Ie[ICTBUI TIOCTYIIKOB,;

3) LeHHOCTH HAYYHOT0 MO3HAHMA:

MHpPOBO33peHUECKWEe  TIPeJCTAaB/eHHsT O  BeIecTBe M XUMHUECKOW  peakluH,
COOTBETCTBYIOII[I@E COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTAaBJISIOI[HME OCHOBY ISt
TIOHMMaHUS CYIITHOCTU HayYHOUM KapTUHBI MUDA, Mpe/ICTaB/IeHusi 00 0CHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS TIPUPO/IbI, B3aUMOCBSI35TX Ye/loBeKa C TPUPOJHON CpPe/ioi, 0O PO XMMHUH B TIO3HAHUHU
5TUX 3aKOHOMEPHOCTeH;

No3HaBaTe/lbHble MOTHBBI, HalpaB/IeHHble HA TIOJyYeHWe HOBBIX 3HAaHWW TI0 XUMUH,
HeoOXoauMble i1 OOBSICHEHHs HAOJIFOZIAeMBbIX TIPOIIECCOB W SIBJIEHWH, TMO3HaBaTe/TbHOM,
WH(GOPMALIMOHHOM U UMTaTe/IbCKOM KY/IbTYPhI, B TOM UKC/IE HABBIKOB CAMOCTOSITe/TbHOM PabOThI C
yueOHbIMU TEKCTaMH, CIPABOYHON JIATEpaTypoH, JOCTYMHbLIMA TEXHUUYECKUMH CpeACTBaMH
MH(OPMaI[MOHHBIX T€XHOJIOTH;

vHTepeC K 00yueHHIO W TI03HAHMIO, JTF0003HATETbHOCTh, TOTOBHOCTh M CITIOCOOHOCTH K
camMoo00pa30BaHUIO, TIPOEKTHON M MCC/Ie/[0BaTebCKON [esITe/TbHOCTH, K OCO3HAaHHOMY BHIOODY
HarpaB/IeHHOCTH W YPOBHSI 00yUeHUs B Jja/ibHeHIIeM;

4) popMupoBaHUsi KYy/JIbTYPbI 310POBbSI:

0CO3HaHUE LIEHHOCTH YKU3HH, OTBETCTBEHHOT'O OTHOIIIEHUSI K CBOEMY 37I0POBBIO, YCTAHOBKH
Ha 3[0pOBbIi 00pa3 >XU3HW, OCO3HAHWE TIOC/IEACTBUHA W HEINPUSTHE BPEAHBIX TPUBBIYEK
(ynotpebyieHUs1 anKOroJisi, HApPKOTHKOB, KypeHHs), HeOoOXOAMMOCTH COOJIIO[IeHHs TIPaBUII
6e30I1acHOCTH TIPH 00paIlieHNH C XUMUUeCKHMH BeIlleCTBaMU B OBITY U peasibHOM >KH3HU;



5) TPyAOBOro BOCIIUTAHUS:

VHTepeC K NIPaKTUUeCKOMY U3yueHHI0 Mpodeccuii U TpyZa pa3/inyHoOro poja, yBakeHue K
TPYZY U pe3y/ibTaTaM TPYAO0BOM [iesTe/IbHOCTU, B TOM UKC/Ie Ha OCHOBe IMPUMeHeHUs TIPeIMeTHbIX
3HaHWM TI0 XWUMWH, OCO3HAHHBIA BbLIOOP WHAWBUAYANbHOM TPAEKTOPUU TPOJO/DKEHUS
oOpa3oBaHMsI C yUETOM JIMYHOCTHBIX WHTEPECOB U CIOCOOHOCTM K XUMHH, OOII[eCTBEHHBIX
UHTEPeCOB W TIOTPEOHOCTeM, yCTelmHoW TpodecCUoHaNbHONW [esiTeIbHOCTH W Pa3BUTHUS
He0OXO0JUMBIX YMEHHH, TOTOBHOCTh a/]alITUPOBAThLCS B POheCCUOHANBHOM Cpe/ie;

6) 3K0/I0rMUecKoro BOCIHUTAaHUSA:

9KOJIOTMUECKH 1]e/iec000pa3Hoe OTHOIIIeHHWe K MPUPO/ie KaK UCTOUHUKY >KU3HU Ha 3emiie,
OCHOBe eé CyIIleCTBOBaHMUs, TIOHUMaHUEe 1[eHHOCTU 3/0pPOBOTO W Oe3omacHoro obpasza >KW3HH,
OTBETCTBEHHOE OTHOIlIeEHHe K COOCTBEHHOMY (U3MUECKOMY U TICUXUYECKOMY 3[0DOBbIO,
0CO3HaHUE LIEHHOCTH COO/TI0IeHUs TTPaBU/I Oe30I1aCHOT0 MOBeIeHUs P paboTe C BeleCcTBaMu, a
TaK)Ke B CUTYAL[UsIX, YTPOJKAIOIIUX 3/I0POBBIO U XKU3HH JIIO/Iel;

CIOCOOHOCTH TIPUMEHSITh 3HaHUSI, TIOTy4aeMble TIPU U3yUeHUH XUMUH, [Jis1 pellieHus 3a/iay,
CBSI3aHHBIX C OKpY’Karolllel TIpUPOJHOM CpejioM, /i TIOBbIIIeHUSI YPOBHS 3KOJIOTMYecKOou
KYJIbTYPbI, 0CO3HaHUs T71I00a/TbHOTO XapakKTepa KOJIOTUYEeCKUX MPOoO/IeM U TyTel UX pelieHust
MOCpeiICTBOM MEeTO/IOB XUMUHU, IKOJIOTUUECKOTO MbIIIIeHHs], YMeHUsI PYKOBO/JCTBOBATbCS UM B
M03HaBaTe/IbHOW, KOMMYHHUKAaTUBHOM U COLIMA/IbHOM MPAKTHKe.

METAIIPEAIMETHBIE PE3YJ/IbTATbBI

B coctaBe MeTampeJMeTHBIX pe3y/JbTaTOB BBIJENSIOT 3HAuKMMble A1 (DOPMUPOBaHUS
MHPOBO033peHHsi O0IleHayUHble MOHSATHS (3aKOH, Teopwus, TPUHIIMI, TUMOTe3a, GakT, CUCTeMa,
TIPOLIeCC, SKCIIeEPUMEHT U JIPyToe.), KOTOpbIe HCTIO/b3YIOTCSl B €CTeCTBeHHO-HAyUHBIX YueOHBIX
ripeiMeTax U MO3BOJISIIOT HA OCHOBE 3HAHUM U3 3TUX MpeJMeTOB (JOPMUPOBATh Mpe/JCTaB/lIeHre O
1[eJIOCTHOM HayYHOM KapTWHe MHpa, U YHUBepCa/lbHble yueOHbIe AelCTBUs (TI03HaBaTe/bHbBIE,
KOMMYHHUKaTHBHbIE, PEryJsiTUBHbIE), KOTOpble o0ecrieunBar0T (HOPMUPOBaHWE TOTOBHOCTH K
CaMOCTOSITe/TbHOMY TJITAHMPOBAHUIO U OCYIIIECTB/IEHUIO YUeOHOM /IeATeTbHOCTH.

ITo3HaBaTe/bHBIE YHHBEpPCAIbHbIe yUeOHbIe e CTBUS

Ba3oBbie jlornueckue JeMCTBUA:

YMeHUsI MCIOb30BaTh TIPUEMBI JIOTMUECKOTO MBIILIEHUSI TIPM OCBOEHWM 3HaHUM:
PaCKpbIBaTh CMbIC/I XUMHUYECKUX TIOHSATHH (BbIE/ISATh UX XapaKTepHble MPHU3HAKK, yCTaHAB/IMBAaTh
B3aMMOCBSI3b C [IPYTMMH TIOHSITHUSIMM), HWCIIO/Ib30BaTh TOHSTUS [jisi OOBSICHEHUS OT[e/IbHBIX
(hakTOB ¥ SIB/IeHWH, BLIOMPATh OCHOBAHUS M KPUTEPUH J1/1s1 K/TaCCU(MUKAI[M XUMUYeCKUX BeIlleCTB
YU XUMWUYECKUX PeaKI[UH, YCTaHaBIMBAaTb TMPUUYUHHO-C/I€JCTBEHHBIE CBSI3U MEXIY O00BEeKTaMu
W3y4eHusl, CTPOUTh JIOTUYeCKHe pacCykJeHus (MHAYKTUBHbIe, [eAyKTUBHbIe, 10 aHa/OTHH),
JleNiaTh BBIBO/IbI U 3aK/TFOUEHUS;

yMeHUe TIPUMeHSITb B TIpoljecce TMO3HaHUs TIOHATUs (TIpeJMeTHbIe W MeTaripeIMeTHhLIe),
CUMBOJIMUeCKHe (3HAKOBBbIE) MOJIe/M, WCIIO/b3yeMble B XWMWU, TPeoOpa30BbIBAaTh IITMPOKO
TIpUMeHsieMble B XUMUU MO/ie/bHble TPe/ICTaBAeHUs] — XMMUUeCKUN 3HaK (CHMMBOJI 37ieMeHTa),
xUMudeckass ¢GopMmysa U ypaBHeHHWe XUMHUeCKOW peaki[u — TIpU pelieHur yuyeOHO-
Mo3HaBaTe/NbHbIX 33/lay, C YY€TOM STUX MOJEeNbHBbIX TIpPeJCTaBlIeHUN BbISIBISITE U
XapaKTepr30BaTh CYIeCTBeHHbIe MPU3HAKW H3yuaeMbIX OOBEKTOB — XMMHUYECKUX BEIIeCTB U
XUMUUYECKUX peaKI[Ui, BbISB/IATh 00Ie 3aKOHOMEPHOCTH, TIPUYMHHO-C/Ie/ICTBEHHbIE CBSI3U U
TIPOTUBOPEUMST B U3yUaeMbIX MPOLeCcax U sIBJIeHHUsIX.

Bba3oBble ucciejoBaTe/IbCKUe AelCTBUA:



yMeHHe HCIO/h30BaTh IOCTaB/IeHHbIe BOIPOCHI B KaueCTBeé WHCTPYMEHTA TO3HAHUS, a
TaKke B KayeCTBé OCHOBBI [y (DOPMHDOBaHMSI THUIIOTe3bl IO IPOBEpKe IpPaBUIbHOCTU
BBICKa3bIBaeMbIX Cy’K/eHUH;

npruoOpeTeHre OMbITa TI0 TUIAHWPOBAHWIO, OPTaHM3allid W TPOBEIEHUI0 YUeHUUYeCKUX
9KCTIepUMEHTOB, YMeHUe Hab/ItoiaTh 3a X0/[0M IPOL[ecca, CaMOCTOSTeIbHO MPOrHO3UPOBAaTh €ro
pe3ynbTat, (opMynupoBaTh 0000ILEHUsT W BBIBOJBI MO pe3y/bTaTaM IPOBEAEHHOTO OIIbITa,
WCCJIeIOBaHMsI, COCTABJIATh OTYET O TIPO/ie/IaHHOM pabore.

Pa6ora c uadopmanueii:

yMeHHe BbIOUpAaTh, aHaTM3UPOBATh U UHTEPIIPETUPOBATh MH(OPMAIIUIO Pa3/TMUHBIX BUIOB
1 (OpM Mpe/CcTaB/eHNs, TI0Jy4aeMyto U3 pa3HbIX HCTOYHUKOB (HayUHO-TIOMNYJIsipHast IuTeparypa
XUMHYECKOTO CO/IepyKaHusl, CIIPaBOYHbIe T0CO0Us, pecypchl VIHTepHeTa), KPUTUYECKH OLIeHUBATh
TIPOTUBOPEUMBYIO U HEeJJOCTOBEPHYIO MH(POPMALIUIO;

yMeHue TIPUMeHSITb pa3/IMuHble MeTOAbI U 3aIipoChl TIPU MOUCKe U 0TOope HbOpMaLU U
COOTBETCTBYIOLIUX JAaHHBIX, HEOOXOAUMBIX [I7Isl BLITIOJTHEHUS] YUeOHBIX 1 TI03HaBaTe/IbHBIX 3a/1a4
OTipe/ie/IEHHOTO THMa, TpuobpeTeHHe oOIMbiTa B 00/aCTH MCI0/b30BaHUS HUH(GOpPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUM, OB/IaJZileHre Ky/JIbTYPOM aKTUBHOT'O MCITO/Ib30BaHUSI PAa3/IMYHBIX
TIOWCKOBBIX CHUCTEM, CaMOCTOSITeJTbHO BBbIOMpaTh OMNTHUMaabHYI (OpMYy Mpe/CTaB/IeHUs
MHpOpPMaLMM ¥ WUIIOCTPUPOBATh pelllaeMble 3a/jaud HeCJI0KHbIMUA CXeMaMH, JuarpaMMaMH,
JpyrumMu GpopmamMu rpauky ¥ UX KOMOWHALUSAMUY;

yMeHHe WCI0J/Ib30BaTh M aHA/JM3MPOBATh B TIpoLlecce yueOHOW W WMCC/Ie[0BaTeTbCKOM
JiesiTeTbHOCTU MH(GOPMALIMIO O BJIMSTHUM TTPOMBIIIIEHHOCTH, CeJIbCKOTO X03sIMCTBa M TPaHCIIOpTa
Ha COCTOsIHWe OKpY»Katollel TIPUPOIHOU CpeJibl.

KoMMyHHUKaTHBHBIE YHHBepPCa/IbHbIe yueOHbIe /|eHCTBHA:

yMeHHUs1 3ajlaBaTh BOMpPOCHl (B Xoze muajsora W (WIM) [JUCKYCCHH) IO CYIIeCTBY
obcyxzmaemMoli Tembl, (HOPMY/IMPOBATh CBOW TIPEAJIOXKEHWS OTHOCHUTETBHO BBITIOJTHEHUS
Npe/JIoKeHHOW 3a/lauu;

yMeHUs1 Mpe/ICTaB/IATh MOTyYeHHbIe pe3y/IbTaThl T03HAaBaTeIbHOU JIeSITe/TIbHOCTU B YCTHBIX
Y THCbMEHHBbIX TeKCTax; /[ie/laThb IIpe3eHTalUl0 pe3yJ/bTaTOB BBIMOJHEHUsI XWMHUYeCKOro
JKcrmiepuMeHTa (/1ab0paTOpPHOTO OMbITa, J1abopaToOpHOW paboThl MO MCCIeJOBAaHHIO CBOWCTB
BeII[eCTB, y4eOHOro MpoeKTa);

yMeHHs1 y4eOHOTO COTpY/JHMUeCTBa CO CBePCTHMKAaMH B COBMECTHOM TO3HaBaTebHOU U
WCC/IeIOBaTe/TbCKOU /IeATeIbHOCTH TPH PellleHN BO3HMKAKIUX Tpo0jeM Ha OCHOBe ydéTa
o0IIMX WHTEPEeCOB W COTIACOBAHUS MO3UIMK (00CY>KeHus, 0OMeH MHEHWSIMH, «MO3TOBbIe
LITYPMbI», KOOP/IMHALMs COBMECTHBIX /IeHCTBUM, OmnpeZiesieHe KpUTepreB 0 OLleHKe KauecTBa
BBITIOJTHEHHOM paboThI U ApyTHeE).

Pery/siTHBHBIE YHUBepPCa/IbHbIE YUeOHbIe JeHCTBHUS:

yMeHHe CaMOCTOSITeJTbHO OTpeieNiATh e/l JesTellbHOCTH, TJIaHUPOBAaTh, OCYILeCTBIISATh,
KOHTPOJIMPOBATb U TIPU HEOOXOAWMOCTH KODPEKTHMPOBAaThb CBOIO [IesTe/IbHOCTh, BbIOMpATh
Haunbosiee 3¢ peKTUBHBIE CTIOCOOBI pellieHus yueOHbIX 1 IM03HaBaTe/IbHbIX 3a/lad, CAMOCTOSITE/TbHO
COCTaBJISITh U/IM KOPPEKTHUPOBATh MPe/JI0KEHHBIN arOPUTM [eHMCTBUK NPU BbITIOJIHEHUY 3a/JaHU
C Y4éTOM TIONy4YeHHs] HOBBIX 3HaHUK 00 M3ydyaeMbIX OOBEKTaxX — Bel[eCTBaX W PeaKIUsiX,
OLleHMBaTb COOTBETCTBHE IOJyUEeHHOTO pe3y/ibTaTa 3asiBJIeHHOM Lie/i, YMeHHe HCIO/b30BaTh U
aHa/IM3UPOBaThb KOHTEKCTHI, TIpe/ijlaraeMble B YCIOBUM 3a/JaHUM.

IMPEAMETHBIE PE3YJ/IBTATHI

B cocraBe mpeAMeTHBIX pe3y/bTaTOB TI0 OCBOEHUIO 00s3aTeIbHOTO COZlep>KaHus,
YCTAHOBJIEHHOTO JIaHHOW (efepasbHOM pabouell TporpamMMoi, BBIJIENSIOT: OCBOEHHbIE



00yyJaroIyMICs HayuyHble 3HAHUS, YMEHHSI W CIoCOObl AeWCTBUM, BU/BI [eSTeTbHOCTH TI0
TIOTyYeHHI0 HOBOT'O 3HAaHUS], er0 MHTepIIpeTaLiy, Mpeodpa30BaHMUI0 U MPUMEHEHUIO B Pa3/TMYHBIX
yueOHBIX U HOBBIX CUTYaLUsIX.

K koH1y oOyueHusi B 8 Kjiacce ripeJMeTHble pe3y/bTaThl Ha 0Aa30BOM YPOBHE OJDKHBI
oTpakaTb C()OPMUPOBAHHOCTb y 00yUaroIUXCsl YMEeHUM:

pacKpbIBaTb CMBIC/I OCHOBHBIX XUMMWUECKUX MOHATUWA: aTOM, MOJIeKy/a, XUMUYeCKUH
5/IeMeHT, TIPOCTOe BelLecTBO, CJIOKHOe BellecTBO, CMech (OZHOpPOJHas W
HEOJHOPOZHasl), BajeHTHOCTb, OTHOCHTe/bHas aTOMHas M MOJIeKyJIsIpHasi Macca,
KOJINYeCTBO BelllecTBa, MOJIb, MOJISIpHAsi Macca, MaccoBasi 10/1s1 XMMUUEeCKOro 3/leMeHTa
B COeJMHEHWHW, MOJISIPHBIA OOBEM, OKCHZ, KHUCJIOTa, OCHOBaHWe, COJb,
3/1IeKTPOOTPULIATE/ILHOCTh, CTeTleHb OKUC/IeHHs, XUMUUecKasl peakLysi, KinacCupuKarys
peaki1ii: peakLjuM COeJMHEHUs], peakLiUM pa3/io’KeHHs], peakL{iy 3aMelleHus], peakLjuu
oOMeHa, 3K30- U SHOTepMUUeCKre peakLiu, TeryioBou 3ddekT peakiyu, sApo aToma,
5JIEKTPOHHBIM C/I0M aToma, aToMHas opOuTanb, pafilyC aToMa, XUMUYecKasi CBSi3b,
NOJISIpHAasl U HeroJsipHasl KOBaJleHTHasl CBs3b, MOHHAsl CBsA3b, MOH, KaTWOH, aHWOH,
pacTBOp, MaccoBasi [0/ BelllecTBa (TIPOLeHTHasl KOHLIEHTpaLsi) B PaCTBOPE;
WITFOCTPUPOBaTh B3aMMOCBSI3b OCHOBHBIX XMMMWUECKMX TMOHSATUA M TIPUMEHSITb 3TH
TIOHSTHS PU OMMCaHUM BeleCTB U UX MpeBpallieHnH;

WCMO/b30BaTh XUMHUUECKYI0 CHUMBOJMKY JJIsl COCTaBjeHuss (OpMys BellecTB U
ypaBHEHUN XUMUYeCKUX peaklui;

OTIpe/ie/iATh BaJeHTHOCTb aTOMOB 3/1eMeHTOB B OWHApHBIX COeJMHEHHUsIX, CTereHb
OKWC/IEHUs 3/1eMEeHTOB B OWHApHbIX COeJVHEHMsIX, TPUHAJJIEKHOCTb BEILeCTB K
orpezieIEHHOMY K/accy coeAuHeHWd 10 (opMmynaMm, BHJ XHMHAYECKOW CBS3U
(KoBajleHTHasi U MOHHAas) B HEOPraHMUeCKUX COeJUHEeHUsIX;

packpeiBaTb cMbICa [lepuoauueckoro 3akoHa [. V. MeHzeneeBa: AeMOHCTPUPOBATh
NOHVMaHNe TepUOJUYeCKOM 3aBUCHMOCTH CBOWCTB XMMHWYECKMX 3/1EMEHTOB OT WX
nosioxkeHrst B Ilepuopgyueckold cucTeMe, 3aKOHOB COXpaHEHUsI MacChbl BeLLeCTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKY/IIPHOTO YUeHMsl, 3aKOHa ABOra/ipo;

OTMChIBaTh U XapaKTepu3oBaTb TabmuuHyro ¢opmy I[leprouueckoil CUCTEMBI
XUMUUECKUX 3/IEMEHTOB: pa3/iMyaTh TMOHSTUS «TJlaBHas noArpymnmna (A-rpynma)» u
«mobouHast moarpynma (b-rpyrma)», manbie U Oosbllide TIepUOJbl, COOTHOCHUTH
0003HaueHus1, KOTOpble UMeIOTCS B Tabmuije «[lepuoguueckasi CUCTeMa XUMHUECKUX
snemeHTOB [I. VI. MeH/eneeBa» C YMC/I0OBBIMUA XapaKTepUCTUKAMM CTPOEHUS aTOMOB
XUMUYeCKHX 37eMeHTOB (COCTaB U 3apsj sapa, o0ljee YHC/IO 37eKTPOHOB U
pacripefiejieHue UX M0 3JIEKTPOHHBIM CJI0SIM);

KJ/IaCCU(ULIMPOBaTh XUMHUUECKHe 37IeMeHThI, HeOpraHuueckue BelllecTBa, XUMHUYeCKre
peakuM (MO0 YMCAYy M COCTAaBYy YYaCTBYIOLMX B peaklid BeIeCTB, M0 TelJIOBOMY
dpdexTy);

XapaKTepu30BaTh (OMUCHIBATh) OOI[HMe XMMHUECKHWe CBONCTBA BEIECTB Pa3/IAUHBIX
K/acCOB, TOATBepKJasi  ONMCaHWe IIpUMepaMu  MOJIEKY/ISIPHBIX  YPaBHEHUM
COOTBETCTBYIOLMX XUMUYECKUX peaKLuii;

NIPOrHO3UPOBaTh CBOMCTBA BeIleCTB B 3aBUCHMOCTH OT UX KauyeCTBEHHOI'O COCTaBa,
BO3MO)KHOCTH TMPOTeKaHUsI XMMUYeCKUX TpeBpallieHri B pa3/IMuHbIX yC/IOBUSX;
BBIUHC/ISITh OTHOCHUTE/IBHYIO MOJIEKY/ISIPHYIO M MOJIIPHYHO MacChl BellleCTB, MacCOBYHO
JI0JIF0 XMMHYECKOro 3jieMeHTa 1o (opMyJie coeJMHEHMs], MaCCOBYIO JIOJIF0 BelllecTBa B
pacTBope, NPOBO/IUTh PaCUéThl 110 YPaBHEHUIO XUMUYECKOM peakLjuy;



TIPUMEHSITh OCHOBHBIE OTMEpaluy MBIC/TUTETLHOW [IeSITe/TbHOCTH — aHa/IW3 U CHUHTE3,
CpaBHeHHe, 0000IIleHre, CUCTeMaTU3alUi0, KIaCCU(MUKAIUIO, BbISBI€HHE TPUUUHHO-
C/IeICTBEHHBIX CBsi3eld — /il M3Y4YeHHUs] CBOMCTB BeIeCTB M XUMHUECKUX peakIu,
eCcTeCTBeHHO-Hay4YHbIe MeTO/Ibl I03HAHUS — HabJTI0/IeHre, u3MepeHre, MO/Ie/TMPOBaHME,
5KCIepPUMEHT (peasbHbIi U MBIC/IEHHBIN);

C/lefioBaTh TIpaBW/IaM  T10JIb30BaHUSI XUMHUECKOW TMocy[od U j1abopaTOpHBIM
obopyJoBaHHeM, a Tak)Ke TMpaBWiIaM oOpalljeHHWsl C BellleCTBaMH B COOTBETCTBUU C
WHCTPYKLUSIMH T10 BBITIOJTHEHUIO JTaO0OPAaTOPHBIX XUMHUYECKUX OTIBITOB TI0 TIOTYYEeHUO U
cobupaHuio Ta3000pa3HbIX BelecTB (BOJOpPOJa W KHUCIOPOZA), TPUTOTOBJIEHUIO
PacTBOPOB C OMpe/ie/IEHHOM MacCOBOM /10/1e paCTBOPEHHOTO Bell[eCTBa, VIAHUPOBATh U
MIPOBO/IUTh XMMHUECKUEe SKCTIePUMEHTHI TI0 PAClo3HaBaHUIO PACTBOPOB IIiesiouedl U
KHCJIOT C TIOMOLIBI0 WHAUKATOPOB (JIaKMYC, (peHOoI(TanenH, MeTUIOPaHX U IPYTHE).

K koHily obyueHuss B 9 KJjacce mpeJMeTHbIe pe3y/bTaThl Ha 0A30BOM YPOBHE [OJ/DKHBI
oTpa)kaTb C(hOPMHUPOBAHHOCTH Y 00yUYarOLUXCS YMEHHIA:

PacKpbIBaThb CMBIC/I OCHOBHBIX XMUMHWUECKUX TOHSTUM: XWUMUUYECKWN 371eMeHT, aToM,
MOJIeKyJia, UOH, KaTUOH, aHWOH, IPOCTOe BeLeCTBO, CJIOXKHOe BeleCTBO, BaJleHTHOCTb,
3JIEKTPOOTPULIATE/IbHOCTb, CTeleHb OKWC/IEHUSs, XMMHUYeCKas peakLys, XWUMHUUYecKas
CBsI3b, TeTUIOBOM 3(hdeKT peakijyu, MOJib, MOJISIPHBIA 00BEM, pPacTBOpP, 3JIEKTPOJIUTHI,
HE3JIeKTPOJIUTBI, 3/IeKTPOIMTHUECKas [JUCCOLMAlYsl, peaklid HOHHOro oOMeHa,
KaTajM3aTop, XUMUYeCKOe paBHOBecHe, oOpaTuMble M HeoOpaTUMble DeaKIWH,
OKMCJ/IUTeIbHO-BOCCTAHOBUTE/IbHbIE  DeakLUM,  OKUC/IUTe/lb,  BOCCTaHOBUTEJIb,
OKHMCJIeHMe U BOCCTAHOBJIEHWe, a/0TpOmnusi, aM(OTepHOCTb, XUMMUUecCKas CBsi3b
(KoBasieHTHasi, WOHHasi, MeTajyinyeckasi), KpUCTa/Mueckas pelliéTKa, KOppOo3usi
MeTa/I/IOB, CIUIaBbl, CKOPOCTb XUMHWYECKOM peakLuH, I[peJesbHO [OMyCTUMast
koHLeHTpauud [1/IK BeiecTsa;

W/UTHOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMHWUECKUX TOHSATAW W TIPUMEHSITb 3TH
TOHSITHS TIPU OTMCAHUM BeIeCTB U UX MpeBpallieHu;

WCII0/Ib30BaTh XWMHUUYECKYH) CHUMBOJIMKY [/l COCTaBlAeHWs (POpMysa BellecTB U
ypaBHEHUN XUMUYeCKHX peakiuii;

ornpefieNisiTb BaJIEHTHOCTb U CTelleHb OKUC/JIeHUS XUMWYEeCKHUX 3JIeMEeHTOB B
COeIMHeHUSIX Ppa3/IMuHOIO COCTaBa, IPUHAJJIEXHOCTb BeIeCTB K OIpezeéHHOMY
KJlacCy Coe/IMHeHWI 1o (opmy/am, BUJ XMMHYeCKOW CBs3M (KOBasieHTHasi, UOHHas,
MeTa/yIMuecKasi) B HEeOpPraHWUeCKUX COeJMHEHHUsX, 3apsf HMOHAa [0 XUMHYeCKOU
¢dopmyne, xapakrep cpefjbl B BOAHBIX pacTBOpPax HeOpPraHWYeCKHWX COeJUHEHUH, TUI
KPUCTA/IJTIMYECKOMN PelIETKHU KOHKPETHOT' O BeIlleCTBa;

packpbiBaTh cMbIC [leproguueckoro 3akoHa [l. VI. MeHjeneeBa U J€MOHCTPHUPOBATh
ero MoHUMaHKe: OIMChIBaTh M XapaKTepu3oBaTh TabmuuHyro Gopmy Ilepuoguueckoit
CUCTEMbl XWMUUYECKHX SJIEMEHTOB: pa3/MyaTh TOHSTUS «TJlaBHasg mnoAarpymnmna (A-
rpymmna)» W «mnobouHas mofrpyrma (B-rpymma)», manbie ¥ Oosbllvie TIepUOJE,
COOTHOCUTBL 0003HAUEHUSsI, KOTOPbIe UMEIOTCS B TIEPUOANUECKOM Tab/uIle, C UNC/IOBBIMU
XapaKTepUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX 3JIeMEHTOB (COCTaB U 3apsi, s7pa,
o011jee YKMCIO 37€KTPOHOB U pacrpesie/ieHre UX 10 37IeKTPOHHBIM CJI0SIM), OOBSICHATh
o01[Me 3aKOHOMEPHOCTH B W3MEHEeHWM CBOWCTB 3JIEMEHTOB W WX COeAUHEHUN B
rpefiesiax MaJbIX NePUO/OB U TJIaBHBIX MOATPYNI C yU6TOM CTPOEHHS UX aTOMOB;



K/1aCCU(MUIUPOBATh XMMUUYECKHe 37IEMeHThI, HeOpPraHUUYeCKHe BeIllecTBa, XUMHUECKHe
peakiuu (M0 YKMCAYy M COCTAaBYy YYaCTBYIOL[MX B peaklUy BeIecTB, MO TelJIOBOMY
3¢ dekTy, 1Mo U3MeHeHUIO CTeleHel OKUC/IeHUsI XUMUUeCKHX 3/IeMEeHTOB);
XapaKTepr30BaTh (OMUChIBaTh) 00OL[HMe U creruduuecke XUMUYECKHe CBOMCTBa
TIPOCTBIX U CJIO’KHBIX BEIL|eCTB, MOATBepXK/asl OMvcaHue TIpUMepaMu MOJIEKY/ISIPHBIX U
VOHHBIX YDaBHEHUM COOTBETCTBYIOIIMX XMMUUECKUX peaKL1ii;

COCTaBJ/ISITh YPaBHEHUSI 37IEKTPOIMTUYECKOW AUCCOLMALIMU KUCJIOT, 1e/ioueil U coJsiei,
TIOJTHBIE W COKpAIléHHbIe YPaBHEHHS peaki[iii MIOHHOTO OOMeHa, ypaBHEHHs peaKIiui,
TIOJTBEP)K/IAIOIINX ~ CYI[[eCTBOBAaHME TeHEeTUYeCKOW CBA3M MeXAy BellleCTBaMHu
pa3/IMYHbIX K1acCOB;

PaCKpbIBaTh CYIIHOCTh OKUC/IUTE/IbHO-BOCCTAaHOBUTEIBHBIX peaklyii MOoCpe/iCTBOM
COCTaBJIeHUsI 37IEKTPOHHOI0 OaslaHca 3TUX peakLivii;

TPOrHO3UPOBAaTh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT WX CTPOEHHs], BO3MOXXHOCTH
TIPOTeKaHUsI XUMUYeCKUX MpeBpallleHri B pa3/IMUHbIX yCIOBUSX;

BBIUNCJIATE OTHOCUTETBHYIO MOJIEKY/ISIDHYIO M MOJISIPHYIO MacChl BeIlleCTB, MaCCOBYHO
JIOJTF0 XMMWYeCKOT0 37ieMeHTa 1o (hopMyJsie COeZIMHeHUs], MaCCOBYIO /IOJIIO BelleCTBa B
pacTBoOpe, MPOBO/IUThH PACUETHI TI0 YPABHEHHIO XUMUUYECKOH peaKIiu;

coO/ofaTh TIpaBUA  TI0JIb30BaHUS ~XMMHUECKOW TIOCyZioH u  jabopaTOpHBIM
obopy/ioBaHMEM, a TakKKe TMpaBuWa OOpallleHus C BeljeCTBAMU B COOTBETCTBUU C
WHCTPYKLMSMH TI0 BBITIOJTHEHUIO /1TaO0PAaTOPHBIX XUMUUECKHX OTTBITOB I10 TIOTYUYeHUIO U
cobupaHuio ra3000pa3HbIX BellecTB (aMMUaKa U yTJIeKHUC/IOro ra3a);

TIPOBO/IUTh PeaKLiH, TIOATBep)K/Jatolllie KaueCTBeHHbI COCTaB pa3/IMUHbIX BeILeCTB:
pacrio3HaBaTh OIBITHBIM TYTEM XJIOpUA-, Opomua-, uoguA-, KapboHat-, docdart-,
CWIWKaT-, CyabdaT-, TUAPOKCHU/-WMOHBI, KaTHOHbl aMMOHHUSI W WOHBI HW3yUeHHBIX
METaJIIOB, TIPUCYTCTBYIOIIVE B BOJHBIX PACTBOPaX HEOPraHUUECKUX BeIIleCTB;
MPUMEHSITb OCHOBHbI@ OTlepal[ii MbICTUTE/LHOU [1eATe/TlbHOCTH — aHalu3 U CUHTe3,
cpaBHeHHe, 0000IIeHHe, CHUCTEMAaTH3al[vi0, BbISBJIEHHE TPUUYUHHO-C/I€[CTBEHHBIX
CBsi3eil — /i1 W3y4YeHUs] CBOMCTB BeIeCTB M XWMHUUECKUX peaki[iii, eCTeCTBeHHO-
HayuHbIe MeTO/Ibl [I03HaHUs — Hab/roZieHre, U3MepeHre, MOZie/TUPOBaHKe, SKCITIePUMEHT
(peasibHBIN U MBIC/IEHHBIN).



TEMATHUYECKOE IVIAHUPOBAHUE

8 KITACC
Ne HaumeHoBaHue KomuectBo OCHOBHBIE BUJIBI 1€SITE/TbBHOCTH
/1 pasziesioB U TemM 4yacoB CopiepxaHue 00yueHust o0yuaroLuXxCst

yueOHOTO TpeMeTa

IIepBOHaqaﬂbeH!XHNHTqECKHE]ﬂOHﬂTHH

1.1

X1MUS — BaXKHas
obnacThb
€CTeCTBO3HAHUS
Y TIpaKTUYeCKoM
J1esITeTIbHOCTH

yeioBeKa

5

[Ipeagmet xvimuu. Posib XMMUU B JKU3HU
yesioBeKa. XUMUsI B CUCTeMe HayK.

Tena u BewectBa. Pr3nyeckre CBOMCTBA
BellleCTB. ArperaTHOe COCTOSIHUE
BellecTB. [ToHsITHE O MeTOAX TIO3HAHKS
B XUMUU. YHCThIe BelljecTBa U CMeCH.
CriocoOblI pa3ziesieHust CMecei.
Xumuueckuti 3kcnepumeHm:
LlemoHcmpayuu:

3HaKOMCTBO C XMMHY€eCKOM TOCY /10,

C rnpaBuiaM# paboThl B 1abopaTtopuu

Y IpueMaMu 00paliieHust C
sabopaTopHBIM 000pY/JOBaHHEM.
du3nueckue CBOMCTBa 00pasLoB
HeopraHUuecKuX BelllecTB — MeTaslJioB

Y HeMeTaJlyIoB.

CriocoObI pa3zieneHust cMece
(bunbTpOBaHMe, BbITIapUBaHUE,

JIUCTUISLMS, XpoMaTtorpadusi).

PacKpbIBaTh CMBIC/T U3yYaeMbIX TTOHSITHH.
PackpbIBaTh POJIb XUMUW B TIPUPO/IE

Y J)KU3HU YeJIOBEKa, ee CBSI3b C [PYTUMHU
HayKaMH.

Pa3nruaTh YMCTBIE BEIIeCTBA U CMECH;
O/JTHOPO/IHbIE U HEOZHOPO/IHbIE CMECH.
PasnuuaTh pusrueckre U XUMUUECKHEe
SIBJIEHUSI.

CnemoBaTh arOpUTMaM MCI0/Ib30BaHUS
9KCTIepUMEHTa/IbHBIX METO/IOB —
Hab/II0/IeHNs ¥ SKCIIePUMeHTa.
Hab/1r0/1aTh ¥ OITHUCBIBATH 0OBEKThI

TIPU TIPOBE/IEHUH [IEMOHCTDALUM

1 1abOpaTOPHBIX OTILITOB TI0 U3yUYeHHUI0
(bu3HMYeCcKUX CBOMCTB BelllecTB, ClIocCOO60B
pazzesieHysi CMeceid BeljecTB.
[TpoBOgUTH XMMUYECKHA SKCTIEPUMEHT
TIpY pa3zie/ieHu cMecei (Ha rpumMepe

OUMCTKU TIOBapeHHOW CO/IN) B X0/ie

18




JlabopamopHble onbimbi: VI3yueHue u
orucaHve GU3NUeCKUX CBONCTB

00pa31ioB HeOPraHUYeCKUX BEIeCTB.
W3yuenue criocoO0B paszenieHus: cmeceii (C
TIOMOIIIbI0 MarHUTA).

IIpakmuueckue pabombi:

Ne 1. ITpaBusna pabotsl B 1abopaTopuu u
TipreMbl o0OpartieHus ¢ 1abopaToOpHBIM
060pyj0BaHHEM.

Ne 2. Pa3pnenieHre cMeceit (Ha ipuMepe OYMCTKU
TIOBapeHHOM COJTK)

MpaKkTh4yeckoi paboTel Ne 2.

CrniefoBaTh TIpaBU/IaM MOJIb30BaHUSI XUMUUECKOMN
TOCY/I0M 1 7abopaTopHBIM 000PYZOBaHUEM, a
TaKyKe TpaBU/iaM 00pallieHUsi C XUMHUUeCKUMU
Bell[eCTBaMU B COOTBETCTBUU C MHCTPYKLMeH
TIPU BBITIOJIHEHUU MPAaKTUUYeCKOM

paboTel Ne 1.

BricTpanBaTh pa3BepHyThie TTHCbMeHHbIE U
YCTHBIE OTBETHI C OTIOPOM

Ha uHMOpMaIUIo 13 yueOHMKa

Y CTIpaBOYHBIX MaTepUasioB, TPaMOTHO
WCI0/Tb30BaTh WU3yUeHHbIM MOHATUMHBIN arrnapar
Kypca XUMUU

1.2.

BerjectBa
Y XMMUUeCKHe peakLun

15

ATOMBI U MOJIeKyJbl. XUMUYeCKue
s71emeHTbl. CUMBOJIbI XUMUYECKUX
371eMeHTOB. [IpocThie U c10KHbIe
BelleCTBa. ATOMHO-MOJIEKY/IIpHOe
y4eHue.

Xumuueckasi popmysia. BaseHTHOCTb aTOMOB
XUMHYECKUX 3JIEMEHTOB.

3aKOH ITOCTOSIHCTBA COCTaBa BellleCTB.
OTtHocHTebHAs aTOMHas Macca.
OTtHocuTe/IbHas MOJIeKY/IsIpHast Macca.
MaccoBas [j0/11 XMMUUeCKOI'O 3/IeMeHTa B
COeUHEeHUH.

OnpepensTb MPU3HAKA XUMUYECKUX PeaKI[|i,
yCJIOBUS UX TIPOTEKaHUSI.

OOBSCHATD CYL[HOCTH (PU3NUECKUX

1 XUMUYECKUX SIBJIEHUN C TOUKU 3peHUst
aTOMHO-MOJIEKY/IIPHOTO yUeHMs.
KnaccuduimpoBaTh XUMHUUYECKHe
peakiyu (110 YHUC/Ty U COCTaBY
pearvpyromux 1 00pa3yromuxcst
Bell[eCTB).

CoctaBasaTb (hopMyJibl OMHAPHBIX
BeIIleCTB 110 BaJIeHTHOCTH U OTIPe/IeJISATh
BaJIeHTHOCTh 110 JOpPMyJiaM BelL[eCTB.
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Kommuectso Beljectsa. Mosb. MonsipHas
Macca. B3auMOoCBsI3b KO/IM4eCTBa, MacChl U
yKCia CTPYKTYPHBIX e/IMHUL] BellleCTBa.
Pacuetsl o hopMysiaM XUMUUECKUX
CcoeTMHeHU.

®du3uyeckue W XWUMHUYECKUe  SIBJIeHUS.
XUMuryeckKas peakLiys U ee NprU3HaKku. 3aKOH
COXpaHeHUs1 MacChl BeleCTB.

XUMuHyeckKue ypaBHeHUs.

Krnaccudukaiysa XuMrUueCcKUx peakiyi

(coenuHeHus1, pa3/IoXKeHUs], 3aMell[eHus], 0OMeHa).

Xumuueckuti 3kcnepumeHm:

Lemoncmpayuu:

du3nyeckre CBOWCTBAa 00pa3ioB
HeOpraHWYeCKUXx BelleCTB — MeTaslJIOB U
HeMeTaJ/l/IoB.

OO6pa3npl  BelljecTB  KOJUUECTBOM 1 MOJIb.
dusnueckue siBjieHUs (T/IaB/ieHMe  BOCKa,
TasiHUe JIb/la, paCTUpaHue caxapa

B CTYIIKe, KUTIeHHe U KOH/eHCaLUs

BO/bI).

XuMUueckue siBjieHus1 (ropeHre CBeuw,
TMpPOKa/MBaHKe Me/IHOM MPOBOJIOKH,
B3aUMO/eMCTBUE COZIbI UM MeJla

C COJISTHOM KUCJIOTOM).

HabsroieHre Mpr3HAKOB MPOTeKaHUsI

PaccraBniaTb KO3(hPULTMEHThI

B YPaBHEHUSIX XUMHUECKUX PeaKIvi.
Hab/r0/1aTh ¥ OMTUCBIBATH 0O0BEKTHI ITPH
TIPOBeIeHNH J1eMOHCTPALiA

1 1abOpaTOPHBIX OIBITOB.

[TpoBOAWTH BBIUMC/IEHUS 110 (hOpMYyIaM
XUMWYEeCKUX COeIMHEeHWI U YPaBHEHUSIM
XUMHUUECKUX PeaKLn.

[TpyUMeHSITh eCTeCTBEHHO- HayUHbIE METOZbI
No3HaHus (B TOM umc/ie HabJro/IeH e,
MO/IeTMpOBaHue,

9KCTIepUMEHT U OCHOBHbIE OTepaLuu
MBIC/TUTETbHOU J1eITeTbHOCTH

(cpaBHeHUe, K1accUUKaIVs)

BrIicTpauBaTh pa3BepHyThIe MUCbMEHHbIE U
YCTHBIE OTBETHI C ONOPOM

Ha nHdopMaIHIo U3 yueOHHKA

Y CITPaBOYHBIX MaTepHaioB, TPaMOTHO
WCII0/1b30BaTh M3yUYeHHbIN MOHSATUIHBIN arnapar
Kypca XUMHUH
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XUMHUYeCKUX peaklyii (pa3o)keHue caxapa,
B3aUMO/IeICTBUEe CePHON KHUC/IOTHI C XJIOPUZOM
Oapusi, TIoJTyyeHre U pa3/ioyKeHue THIPOKCHA
Me u (II) mpu HarpeBaHuy, B3aMO/ZIelICTBHE
kene3a c pactBopoM conr Meau (I1). OnbIThI,
WITFOCTPUPYIOILKe 3aKOH COXPaHeHUsI MacChl.
JlabopamopHble onbimbi: Co3aHue

Mozesieid MOieKy 1 (11apOCTep)KHEBBIX).
Omnucanne GpU3NUeCKUX CBOMCTB 00pasiioB
HeopraHUuecKuX BellecTB —MeTalJIoB U
HeMeTasl/IoB.

Habmopenue gusnueckux (T1aBieHre BOCKa,
TasiHUe JIbJla) U XUMHUUeCKUX (TopeHre CBeuH,
MpOKa/IMBaHye MeJHOM MPOBOJIOKY) SIBJIEHUH.
Habnrosenue u onvcaHye TIPU3HAKOB
MIPOTeKaHUsI XUMHUUYeCKUX peakiuii pa3HbIX
THUTIOB.

Bbruucnenus:

OTHOCUTEJIbHOW MOJIEKY/ISIDHOM MacChl BellleCTB,
MOJISIPHOM MacChl, MacChl

Bell[eCTB, MacChl U KOJIMUECTBa BellleCTBa;
MacCOBOM ZI0/IM XMMAYeCKOT'0 3/leMeHTa 110
dbopMmyie coeuHEHUS;
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0 YpaBHEHUSIM XMMUUECKUX PeaKLUii:
KOJIMUeCTBa, MacChl BelllecTBa

T0 U3BECTHOMY KOJIMYEeCTBY, Macce
peareHTOB WY TIPOJIyKTOB peakL[uu

Nroro no pa3peny

20

BakHeiilline npejcTaBuTe/ I HEOPraHUUYeCKHX BellecTB

2.1

Boszayx. Kuciopog.
[TousiTrie 06
OKCHJax

6

Bo3ayx — cmechk razoB. CocTaB Bo3zyXxa.
Kucnopog — ssniemeHT u ripocToe

BelllecTBO. HaxoskaeHre Kuciopoa

B NIpUpo/ie, husnueckre U XuMudyeckKue
cBoiicTBa (peakiuu ropeHus). OKCUbI.
[Tpumenenwue kucmopoza. CriocoOsr
TI0JTyYeHHUs1 KUCIopo/ia B J1abopaTopuu v
MIPOMBILIJIEHHOCTH. KpyroBopoT K1c/10po/ia B
nipupozpe. O30H —

a/IJIOTPONHast MOAU(pUKALMs KUCI0PO/a.
TennoBoit 3ppeKT XuMHUUeCcKol peakLyiu,
TePMOXUMUUECKHe YpaBHeHUs, 9K30-

Y SHZI0TepMUYecKre peakiuu. TorInBo: yroib u
MeTaH. 3arpsi3HeHHe BO3/lyxa, yCUIeHue
rapHUKOBOro 3(dekra, pa3pyliieHre 030HOBOTO
CJ1041.

Xumuueckuti IKcnepumenm:
Lemoncmpayuu:

KauecTBeHHOe oripe/iesieHre CO/lepyKaHUs
KHC/I0pO/ia B BO3/lyXe

[MTonyueHue, cobvpaHye, pacrio3HaBaHUe

Hcnonb3oBaTb XUMHWUYECKYH CMMBOJIUKY OJIs

cocTtaBJieHUs1 opMYJT BellleCTB, MOJIEKY/ISIPHBIX
ypaBHEHUN XMMUYeCKHX peakiuil C yuacTieM

KHCJIOpPOJA.

XapakTepr30BaTh (OIMUChIBAaTh) COCTaB
BO3/IyXa, GU3NUeCKHe U XMMUYEeCKHe
CBOMCTBa KMC/I0PO/Ia, CIIOCOOBI €ro
TMoJTyueHus, IPUMEHeHHe U 3HaueHue B
TIPUPO/Ie U )KU3HH UesioBeKa.

CpaBHMBATh peaki[Uu TOpeHHs 1
Me/IJIEHHOTO OKUCJIEHHSI.

OOBSICHATL ~ CYUJHOCTh  JKOJIOTHYECKUX
npobsieM, CBSI3aHHBIX C  3arpsi3HEHUEM
BO3/yXa.

CrnemoBath TIpaBW/iaM 0e3011acHOM paboThI B
naboparopuu

TIPY KCIO/Ib30BaHUK XUMUUYECKOU MOCY/Tbl U
000opy/j0BaHUs, a TAKXKe TIpaBUIaM
oOpalleHust C TOPIOUMMU BEI|eCTBAMHU.
[11aHMpOBATb M OCYLLECTB/ISTh
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Y U3yuyeHue CBOMCTB Kuciopoa. HabmozeHue
B3aUMO/IEHICTBUS BEIIECTB C KMC/IOPOZIOM M
yCJIOBUSI BOSHUKHOBEHUS W TIPeKpallleHust
ropeHus (Tokapa).

JlabopamopHbili onbim: O3HaKOMJIeHHE C
oOpa3iiaMu OKCHZIOB U ONTMCAHUE UX
CBOWMCTB.

IIpakmuueckast paboma:

Ne 3. TTonyueHuvie u cobupaHue

KHCJIOPOZa, M3yUeHHe ero CBOUCTB.
BbruucneHus:

MOJIEKYJISIPHOM MacChl KUC/IOPOZA M 030Ha
Ha OCHOBaHUM aTOMHOW MacChl
XUMUUECKOTO 3/IEMEeHTa; KOJTMUeCTBa,
Macchl BelljecTBa

10 YpaBHEHUsIM XUMHUUECKUX PeaKLii

Ha TMpaKTHUKe XUMUUecKHe

9KCTIepUMEHTBI, TIPOBOJUTH HAOJTFOZIEHNS, 1e/1aTh
BBIBO/IbI 110 pe3y/bTaTaM

9KCTIepUMEHTA TPH MPOBe/IeHUH 1ab0paTOPHBIX
OTBITOB U TTPAKTHUYECKOM PabOTHI.

BbIUMCIsSTE KOJIMYeCTBO BellecTBa, 06beM rasa
1o gopmysiam.

YuacTBOBaTh B COBMECTHOM paboTe B

rpyrmre.

BricTpauBaTh pa3BepHyThble MUCbMEHHBIE U
YCTHBIE OTBETHI C OTIOPOM

Ha uH(MOpMaIUIo 13 yueOHMKa

Y CIIpaBOYHBIX MaTepUasioB, TPaMOTHO
WCI0/Tb30BaTh WU3yUeHHbIM MOHATUMHBIN arrnapar
Kypca XUMUU

2.2

Bopopog. Ilonsitue o
KUCJIOTax U COJSIX

Bopopog, — anemeHT 1 npoctoe

BelllecTBO. HaxoxieHre Boiopoja

B TIpUpo/ie, hu3nueckre U XMMHUUYeCcKre CBOMCTBa,
TipUMeHeHue, CriocoObI rmostyueHusi. KucioTsl u
COJIH.

MovsipHBIii 06B€M ra3oB. PacueTsI 1o
XUMHUUYECKUM YpaBHEHUSIM.

Xumuueckuti IKcnepumenm:

Lemoncmpayuu:

[MTonyuenue, cobupanue

PacKphIBaTh CMBIC/T M3yUaeMbIX TIOHATUN U
MIPUMEHSITh 3TH TTOHSTHS TIPY ONTUCAHUW CBOWCTB
BeIl[eCTB U UX TpeBpallleHuH.

XapakTtepr3oBaTh (OINUChIBaTh) hr3uUeckKre 1
XUMHUUEeCKHe CBOKCTBA BOJOPO/Ia, CIIOCOOBI ero
ToJTyueHus], IPUMeHeHue.

Cob6upatb ipubOp /7151 TIOy4YeHHst BOJOPO/a.

K crnonb30BaTh XUMHUUECKYH) CHMBOJIUKY
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Y pacrio3HaBaHue Bo/opoja. B3aumogeiictBue
BOoZOopoAa c okcuzaom meau (II).
JlabopamopHblili onbim: B3aumogelicTeue
KUCTOT C MeTa/uiaMu. [Ipakmuueckas paboma:
Ne 4. TTonmyueHue u cobrpaHre BoJOPOAa,
V3y4yeHUe ero CBOMCTB.

BbruucneHus:

o0beMa, KOJIMUeCTBa BelllecTBa rasa 1o

€ro U3BeCTHOMY KOJINUEeCTBY BelleCTBa

win 00bemy;

00BbEMOB ra30B I10 YPaBHEHUIO PeaKIK Ha
OCHOBe 3aKOHa 00'beMHbBIX OTHOILIeHHI ra3oB

JJ1s1 COCTaB/IeHUs1 (POPMYJI BellleCTB,
MOJIEKY/ISIDHBIX YPaBHEHUH XUMUUECKUX peakLn
C y4yacTueM BOZIOpO/a.

BbIUKCASTE MOSIPHYIO MacCy BelLecTB;
KOJINUEeCTBO BellleCcTBa, 00beM rasa, Maccy
BellleCTBa.

ITpoBOAUTH pacueTsl 110 YypaBHEHUSIM
XUMHUUECKUX PeakIyii: KOJMJyecTBa, 00bema,
Macchl Bell[eCTBa M0 U3BeCTHOMY KOTUYeCTBY,
ob6beMy, Macce peareHTOB WM NTPOJYKTOB
peakiiu.

CnenoBaTb TipaBU/iaM Oe30TacHOM paboThI B
nabopaTopuy UCIOIb30BaHUK XUMUYECKOU
MoCyibl ¥ 000PYZOBaHMS, a TaKXKe

npaBuiaM o0paltieHusi C TOPIOUHNMHU
BeIIleCTBaMH B OBITY.

[TnaHupoBaTh M OCYILeCTB/IATh Ha

MpaKTHKe XUMHUYeCcKue

9KCIIePUMEHTHI, IPOBOJUTH HAO/IO/IeHus, JiefiaTh
BBIBO/IbI 110 pe3y/ibTaTaM

3KCIIepyUMeHTa.

YuyacTBOBaTh B COBMeCTHOH paboTe B

rpyrmnmne

2.3

Bopa. PacTBopsl.
ITousiTHE
00 OCHOBaAHUAX

dusnyeckure cBoCcTBa BoAbl. Bosa Kak
pacTBopuTesib. XUMUUeCKHe CBOMCTBA BOJpbI.

PacKkpbIBaTh CMBIC/ M3y4aeMbIX MMOHITUN U
TIPUMEHSITh 3TH TTOHSTHS TIPY OMTUCAHUN CBOWCTB
BeIIleCTB U UX TpeBpallleH .
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OcHoBaHus.

PactBopbl. Ponbk pacTBOPOB B MPHPO/E U B
JKU3HU YesioBeKa. KpyroBopoT Bo/ibI B
ripupo/ie. 3arpsi3HeHue TPUPOHbIX

BoZ. OxpaHa ¥ 0YMCTKA MPUPOZHBIX BOJ,.
HacsliijeHHbIe ¥ HEeHACHIIIIEHHbIE PaCTBOPLI.
PacTtBOpuMOCTE BellecTs

B BoZle. MaccoBas [j0/151 BelljecTBa B
pacTBope.

Xumuueckuti 3kcnepumeHm:

Lemoncmpayuu:

PacTBopeHue Bell[eCTB C pa3TMUHON
PacTBOPUMOCTHIO.

BsauMogeiicTBre BOAbI C MeTasljlaMu (HaTpUeM U
KaJIbLIEM).

VccnenoBanue pacTBOPOB KUC/IOT

Y 111e/I0Uei C MOMOLL[bI0 UHAUKATOPOB.

JlabopamopHble onbimbl ViccienoBaHue
0cobeHHOCTel pPacTBOPEHHUS BEIIeCTB C
Pa3MYHON paCTBOPHUMOCTHIO.
ITpurorossieHre pacTBOPOB

C orpejeseHHOW MacCOBOM fjoJiei
PacTBOPEHHOT0 BelllecTBa.
IIpakmuueckasi paboma

Ne 5. ITpurortosyieHue pacTBOPOB C
orpe/ieJIeHHOW MacCOBOH J0/1eH

XapakTtepu3oBaTh hH3nuecKre

Y XUMHUUECKHe CBOHCTBA BO/IbI, €€ POJib KaK
pacTBOpUTEJISI B IPUPO/IHBIX MPOLeccax.
CocCTaBiSTh ypaBHEHHUS] XUMUUECKUX PeaKIUi C
yuacThEM BO/IbI.

OOBSACHATH CYLTHOCTh KOJIOTHUUECKUX TTPOOIIEM,
CBSI3aHHBIX C 3arpsis3HeHHEeM TIPUPOJHBIX BO/,
CroCco0bl OUMUCTKH BO/IbI OT TIPUMECEH, MepHI 10
OXpaHe BOJ|

OT 3arpsi3HEHUs.

[11aHUpOBATh U OCYIIECTB/ISATh Ha

MPAaKTUKe XUMUUYECKHe

9KCTIepUMEHThI, TIPOBOJUTh HaOJTFOIeHNs, /lelaTh
BBIBO/IbI TI0 pe3y/ibTaTaM

9KCTIepUMEeHTa TPH MPOBe/IeHnH 1abopaTOPHBIX
OTILITOB M MTPAKTUUYECKOH pabOoThI.

CremoBath TipaBHIaM 0e301acHOM paboThI B
nabopaTopuu MpH UCTI0/Ib30BAHUM

XUMHAYeCKOH MOCy/bl U 000pyI0BaHUSI.
ITpOBOUTH BLIUMC/IEHUS C TPUMEHEHHEM
TIOHATHUST «MacCoBasi /10JIsI BelleCcTBa

B pacTBOpe».

BrIicTpavBaTh pa3BepHyThIe MUCbMEHHbIE U
YCTHBIE OTBEThBI C OTIOPOH
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PaCcTBOPEHHOTO BelleCTBa.
BbruucneHnus:

C UCII0J/Ib30BaHHEM MOHSTHS «MaCCOBast 10JIs1
BellleCcTBa B pacTBOpe»

Ha nHdopMaIHIo U3 yueOHHKA

Y CIIPaBOYHBIX MaTepuaioB, FPaMOTHO
WCII0/1b30BaTh M3yUYeHHbIN MOHSATUIHBIN armapar
Kypca XUMHUU
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OCHOBHBI€ KJIaCChl
HeopraH1uueCcKux
coeIMHeHU

11

Krnaccudukaiiys HeopraHuuecKux coeIMHeHUH.

Oxkcuapl. Knaccudukaiiys OKCH/0B:
coneobpasyoiye (OCHOBHbBIE, KUC/IOTHBIE,
amdoTepHbIe)

U Hecomneobpa3yrouue. HomeHkatypa
okcu0B. Dusnueckre U XMMUYECKHe
CBOMCTBA OKCH/IOB.

[TonyyeHue OKCHUOB.

OcHoBanus. Knaccudukalysi 0CHOBaHHIMA:
111e/I0YM U HepaCTBOPUMbIE OCHOBaHUS.
HomeHknatypa ocHoBaHuii. Pu3nueckue u
XUMHUUeCKHe CBOMCTBA OCHOBaHUM.
[TonyueHve oCHOBaHUH.

Kucnotel. Knaccudukaiiysi KUCoT.
HomeHnknartypa kucnot. ®@usnueckue u
XUMUUeCKHe CBOMCTBA KUCJIOT. P
aktuBHOCTU MeTasuioB H.H. beketosa.
[Tonyyenue KUC/IOT.

Comu. Homenknartypa cosieii. @usnueckue U
XUMHUUecKre CBOMCTBa coneil. [TomyueHue
coJiei.

['eneTHUeckast CBA3b MeXKy KiaccaMu
HeOpraHUUeCKUX COeIMHEeHUH.

KnaccuduipoBaTh U3yuaembie BelljecTBa 1o
COCTaBYy U CBOMCTBaM.

CocTtaBnsth (hOpMy/ibl OKCUIOB, KUCIOT,
OCHOBAaHWUM, COJIel U Ha3bIBaThb UX

0 MeKYHapOHOW HOMEeHK/IaType.
[TporHo3upoBaTh CBOMCTBA BEIIIECTB

Ha OCHOBe OO0IIMX XMMUUECKUX CBOWUCTB
M3yUeHHBIX K/IaCCOB/TPYTIIT BeIleCTB,

K KOTOPBIM OHH OTHOCSITCSI.

CocTaBasTh MOJIEKY/ISIPDHBIE YPaBHEHUSI
peakiuii, WUTFOCTPUPYIOIIUX XUMUUeCKHe
CBOWMCTBA U CTIOCOOBI TIO/TyUeHHsI BeIlleCTB
M3y4YeHHbIX KJIaCCOB/TPYTII, a TAKXKe

MO/ TBEPKAAIOIINX FeHeTHUEeCKYI0 B3aUMOCBSI3b
MeXy HUMH.

[Tpor3BOUTE BEIUMC/IEHUS

0 YPaBHEHUSIM XUMUUECKUX PeaKLIvi.
[T1aHUpOBAaTh U OCYIECTB/ISTh Ha

TpPaKTHKe XUMUYeCKre

9KCIIePUMEHTHI, IPOBOJUTE HaOMIOIeH s, [ie/laTh
BBIBO/IbI 110 pe3y/bTaTaM

9KCIIepUMEeHTaA TIPU TTPOBeIeHUH
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XumuuecKuti 3kchepumenm:
Jemoncmpayuu:

OO6pa3iibl HeOpraHUYeCKUX BeIeCTB pa3/IMuHbIX
KJIaCCOB.

OmbIThI, UWUTFOCTPUPYIOIIME XUMUYeCKHe
CBOMCTBA K/IaCCOB HEOpraHWUeCKUX

BeII|eCTB.

JlabopamopHble onbimbl

OmnpezeneHyie paCTBOPOB KUC/IOT

U 111le/10uet C MOMOII[bI0 UHAUKATOPOB.
V3yueHue B3aMMO/IEHCTBUS KUC/IOT

C MeTaJl/laM{, peakLii HeUTpaTu3aLyu.
B3auMozelicTBre pacTBOpa CePHOM KUCIOTHI C
okcugom meau (II).

[TosyueHre HepaCTBOPUMBIX OCHOBaHUM.
BbITecHeHMe OIHOTO MeTasiia [PYyTUM U3
pacTBopa COJIH.

IIpakmuueckasi paboma
Ne 6. PerieHvie skcriepumeHTa bHbIX 33734
o TeMme «Baxneiime KJ1aCChbl

HeopraHuYeCcKUX COeIMHeHUM».
BbruucneHus:

M0 YypaBHEHUSIM XHWMHUYECKOW peakiuu:
KOJIMYeCTBa BeIeCTBa, 0ObeMa, MacChl IO
M3BeCTHOMY KOJIMUECTBY BeIlleCTBa, 00beMy,
Macce peareHTOB

WM IPOJYKTOB pPeakLuu

71abopaTOPHBIX OMBITOB U TIPAKTUYECKUX paborT.
CnepnoBaThb TipaBU/iaM Oe30TacHOM paboThI B
naboparopuu

TIPU UCTI0/Ib30BAaHUU XUMUUECKOH TOCYy/IbI U
obopyioBaHusI.

BricTpanBaTh pa3BepHyThie THCbMeHHbIE U
YCTHBIE OTBETHI C OTIOPOM

Ha MHpOPMAIHIO U3 yueOHUKa

Y CTIPaBOYHBIX MaTepUassioB, FPAMOTHO
WCI0/b30BaTh WU3yUeHHbIM MOHITUMHBIN arrnapar
Kypca XUMUU

Nroro no pa3peny:

30
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IMepuopnueckuii 3akoH 4 [Tepuoanueckasi cucreMa XumMudeckux 31emenToB [I. 1. MenjeneeBa. CTpoeHHe aTOMOB.
Xumuueckas cBsisb. OKHC/IUTE/TbHO-BOCCTAHOBHUTE/IbHbIE PeaK{U

3.1

[Tepuoguueckuii
3aKOH

u [lepyuogrueckas
cucrema
XUMHUUECKUX
3/IEMEHTOB

. Y. MeHnpeneesa.

CtpoeHue aToMa

7

[lepBble  MOMBITKM  KacCU(UKALUU
XMMUYEeCKUX 37ieMeHTOB. [loHsATHE O
rpyIax CXOAHbIX 3JIeMEeHTOB

(Ljes10uHbIe U 1Lje/I0YHO3eMe/IbHble MeTasl/lbl,
rajioreHbl, MHePTHBIE ra3bl). JJIeMEeHTbI, KOTOpbIe
o0pa3ytoT ampoTepHbIe OKCH/BI U THPOKCUIBI.
[Tepuoanueckuii 3akoH. [Tepuoanueckasi cuctema
XMMUYECKUX 3/1eMEeHTOB

.. MenpneneeBa. KopoTkorepuoaHas U
JITMHHOTIeproiHast opmbl [leproanueckoit
CHACTEMBI XUMHUUYECKHX 3yiemeHToB [I.1.
MenpeneeBa. [lepro/pl U TPyIIIIbL.
dU3NYeCKU CMBICIT

NIOPSIKOBOI'0O HOMepa, HOMepOB Iepuoja u
IPYIIIBI 3/IEMeHTa.

Crtpoenne atomoB. CoCTaB aTOMHBIX

sapep. 3oTonbl. nekTpoHbl. CTpoeHue
3JIEKTPOHHBIX 000/10U€K aTOMOB 1epBbIx 20
XUMUUeCKUX 37ieMeHTOoB [leproguyeckoi
CUCTeMBI

H.1. MenneneeBa. XapakrepucTuka
XUMHUUECKOI0 3/1eMeHTa

10 ero nosyiokeHuto B [lepuorueckoii cucreme
O.W. Menpeneesa.

3aKOHOMepHOCTH U3MeHeHUs pajuyca

PackpbiBaTh CMBIC/ TEPUOJUUECKOT0 3aKOHa.
OmnuchiBaTh CTPOEHHE TAOIULIBI
«[Teproguyeckasi cucteMa XMMUUECKHUX
anemeHToB [I.11. MeHnzeneeBa».
MogenvpoBaTh CTpOeHHE aToMa,
SHepreTUYeCKHX YPOBHeH Y MOJLYpPOBHEU IpU
TOMOLIM PUCYHKOB, 37IeKTPOHHbBIX
KOH(UTrypaluii 1 3/1eKTPOHHO-TrpadryecKux
dbopmy..

[MosicHATH PU3NUECKUIT CMBIC/T

MOPsIJKOBOTO HOMepPa, HOMepOB Mepuo/ia u
IPYTIIbI 37IeMeHTa.

XapakTepr30BaTh XMMUUECKHEe 37IeMEHThI
TepPBbIX TPeX MeprUO0B, Ka/IUi, KaJIbLIUK U UX
COeJIJHEeHMSI 110 TI0JI0’KEeHUIO

B [lepuoanueckoit cucreme /1.1.
MeHnpeneeBa.

OO6BsiCHATH 0011IVIe 3aKOHOMEPHOCTH B
M3MeHeHHH CBOMCTB XMMHYeCKUX

3/IeMeHTOB (M3MeHeHre PaJijiyCoB aTOMOB,
3/1eKTPOOTPULIATEIbBHOCTH, Ba/IEHTHOCTH)

Y UX COeJUHEeHUU

B Mpe/iesiaX MasbIX [MepUOo/0B U IJ1aBHbIX
MO/TPYIII C YUeTOM CTPOEHHs UX

aTOMOB;
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aTOMOB XUMUUYECKUX 37IeMEHTOB, MeTa/l/TNUeCKUX
Y HeMeTa/UTMueCKUX CBOMCTB IO TPyIinaM 1
nepuozam.

3nauenue [lepuoyueckoro 3akoHa

u [lepronuecKoi CCTeMbl XUMUUECKUX
3/IEMEeHTOB /1JIs Pa3BUTUSI HAYKU U MIPAKTUKU.
[O.W. MeHpeneeB — yyeHbIi

Y TPaKJAHUH.

XumuuecKuti 3kchepumenm:
Lemoncmpayuu:

BsaumogeiicTBue ruipoKCrza LIMHKA C
pacTBOpamMH KMCJIOT U L1jeJI0UeH.
MogenvpoBaHue CTPOeHHsI MOJIEKY/I TTPU
TOMOILIA PUCYHKOB, MO/leJiel, 3/IeKTPOHHBIX U
CTPYKTYPHBIX opmys. Tabmmiia
«[Teproanueckasi cucTeMa XMMHUYeCKHUX
3/1eMEHTOB

O.N. Menpesneea».

JlabopamopHble onbimbl O3HaKOMJIEHHE C
oOpa3liaMu MeTaslJIoB ¥ HEMeTa/l/IoB

YuacTBOBaTh B COBMECTHOM paboTe B

riape WM CpyTITe.

BricTpanBaTh pa3BepHyThle TUCbMEHHbIE U
YCTHBIE OTBETHI C OTIOPOM

Ha nHMOopMaIUIo U3 yueOHUKA U APYTUX
HMCTOYHUKOB, B TOM uucjie VIHTepHeTa

3.2

XUMHUeCcKasi CBSI3b.
OKuC/IUTEeNBHO-
BOCCTaHOBUTE/ILHbIE
peakiuu

Xumnueckasi cBsi3b. KoBaneHTHast (TiossipHasi U
HeroJsipHasi) CBsI3b. JIeKTPOOTPULIATEIbHOCTD
XUMUYECKHUX 3/ieMeHTOB. VloHHasi cBsi3b. CTereHb
okucaeHus1. OKMC/IUTeTbHOBOCCTaHOBUTE/IbHbIE
peakuuu. [Tpotiecchbi

PackpbIBaTh CMbIC/ M3y4YaeMbIX TTOHSTUM.
OrnpefiensiTh BUJ, XUMUUECKOM CBSI3U B
COeJUHEHUH.

MojilenpoBaTh CTpPOeHHe MOJIEKYJ TIpU
TOMOLIM PUCYHKOB, MO/Ie/Iel, 37IeKTPOHHbBIX

Y CTPYKTYPHBIX (POPMYII.
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OKMCJIeHUS] M BOCCTaHOB/IeHUsl. OKHUCUTEN U
BOCCTaHOBHUTE/TU. XUMHUUYECKHUN SKCTIePUMEHT:
n3yueHre 00pa3IioB BellleCTB MeTaslyioB

1 HeMeTaJlJIOB, B3aUMO/leliCTBUe

TU/IPOKCH/IA LIUHKA C paCTBOpaMH KUC/IOT U
11e/104el, MpoBe/leHHe OMbITOB,
WJI/TFOCTPUPYIOIIUX TIPUMEphI
OKHCJ/IUTeTbHO-BOCCTAHOBUTE/IbHBIX

peakiuii (ropeHue, peakijuu

pa3/Io’KeHUsl, COeJUHEHMsI).

XumuuecKuti 3kchepumenm:
Lemoncmpayuu:

OMnbIThI, WTFOCTPUPYIOLLHE TTPUMePhI
OKHCJ/IUTeTbHO-BOCCTAHOBUTE/IbHBIX

peakiuii (ropeHue, peakijuu

pa3/o’KeHUs], COeIUHEeHNsI)

W crnonb30BaTh XUMHUECKYH0 CUMBOJTUKY IS
cocTaBJieHus1 JOpPMYJI BellleCTB, 37IeKTPOHHOTO
GanaHca peakIjyii.

OnpepensiTb CTerieHb OKUC/IeHNs aTOMOB
XUMHWYEeCKHUX 3/IEMEHTOB 110 (hopMyiam

Y COCTaBJISATH (POPMYJIbI OMHAPHBIX COeMHEHUI
T0 CTereHU OKUC/IeHHSI aTOMOB XUMHUYeCKUX
3/1eMEeHTOB.

OnpepensTb OKUCTUTENTb U

BOCCTaHOBUTe/b. PaccTaBsTh
KO3(ppUI[MeHThI B CXeMaX TPOCThIX
OKUC/TATE/TbHO-BOCCTaHOBUTETbHBIX

peakiyii MeTo/IOM 37IeKTPOHHOTO

GasaHca.

HabnroiaTh XUMHUECKHE OTIBITHI TI0

TJIaHy, aHa/IM3UPOBaTh U JlenaThb

BBIBO/IBI.

Ucnonb3oBate UKT ass1 co3ganust Mmopesnen,
TIO/ITOTOBKHU TIPe3eHTalHi, 0K/ [0B 10 TeMe.
BricTpavBaTh pa3BepHyThie MUCbMeHHbIEe U
YCTHBIE OTBETHI C OTIOPOM

Ha uH(dopMaIMIo U3 yueOHUKA U IPYTUX
HCTOYHUKOB, B TOM uMc/ie VIHTepHeTa

Nroro no pasgpeny 15
PesepsHoe Bpems 3
OBLIEE YN CJIO YHACOB 68
[10 ITPOI'PAMME
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9 KJIACC

u yriy6sieHue
3HAaHUI OCHOBHBIX
pas/iesioB Kypca

8 Knacca

CHCTeMa XUMHUYEeCKHX 371€eMEHTOB
O.N. MenpeneeBa. CTpoeHHe aTOMOB.
3aKOHOMEpPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYECKUX 3J7IEMEHTOB MePBbIX TPeX
MepUo/oB, Kasiusi, KalbLvs U UX
COeIMHEeHUM B COOTBETCTBUU

C I10JIO’KeHHEM 3/IEMeHTOB

B [leproanueckoil cUCTeMe U CTPOeHHEM
X aTOMOB.

CTtpoeHue BelleCcTBa: BU/Ibl XUMUUECKOMN
CBs13U. TUMbl KpHUCTa/TAYeCKUX
pelleToK, 3aBUCUMOCTb CBOMCTB
BellleCTBa OT TUIa KPUCTA/I/TMUeCKON
pelleTKy ¥ BUJa XUMUUEeCKOU CBSI3H.
Knaccudukaiysi 1 HoMeHK/IaTypa
HeopraHuuecKHuXx BelllecTB. XUMUUeCKHe
CBOMCTBA BellleCTB, OTHOCSLIUAXCS

K pa3/IMuHbIM KJlacCaM HeOpraHUueCKUX
COoeJIMHEeHUM, TeHeTuJecKasi CBsI3b

HEOpPraHn4YeCKuXx BeleCTB.

Ne HanmeHoBanue KomuecTtBo OCHOBHBIE BUJIBI [1€SIT€/IbBHOCTH
/1 pasziesioB U TeM 4yacoB Cogep>xanue 00y4eHUst o0yyJaroImxcs
yueOHOTo mpeiMeTa
BeiecTBo 1 XMMH4YeckHe peakiiuu
1.1 IToBTOpEHME 5 [Tepuoanueckuii 3akoH. [Tepuoauueckast XapakTrepr3oBaTh XUMHUUECKHeE 3JIeMEHThI

NepBbIX TPeX MeprO/0B, Kaaus 1 KalbLUs
T0 UX M0J1I0KeHHo B [Tepuoanueckoit
cucreme 1. 1. MeHpeneesa.
KnaccuduimpoBatsb 1 Ha3bIBaTh
HeopraHUuecKue BelleCTBa U3yUeHHbIX
K/1aCCOB.

OrnucbIBaTh 001{1e XUMUUYECKHe
CBOMCTBA BelL[eCTB Pa3/IMYHbIX K/1aCCOB,
Mo TBep>K/jaTh CBOMCTBA NpYMepaMu
MOJIEKY/IIPHBIX YPaBHEHUN XUMUYeCKHX
peakiuii.

OnpepiensaTs BUJ, XUMUUECKOW CBSI3U

Y TUT KPUCTA/I/TMUECKON PeLleTKH
BellleCTBa.

[TporHo3upoBaTh CBOWCTBA Bel|eCTB

B 3aBUCMMOCTH OT UX CTPOEHMUS.
BricTpauBaTh pa3BepHyThie MMCbMeHHbIe
Yl YCTHBIE OTBETBI C ONOPOU

Ha UHPOpPMAIHIO U3 yueOHUKa

Y CIIPAaBOYHBIX MaTepHasoB, FPaMOTHO
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XumuuecKuti 3KcnepumeHm:
JemoHcmpayuu: o3HaKOMJIeHHe C
MO/Ie/IIMHA KPUCTa/I/TIUeCKUX

peLlIeToK

HEOpraHWYeCKHX BeIIeCTB — METAJIIOB U
HeMeTasyIoB (rpadura u asiMasa),
CJTIO)KHBIX BellleCTB (X/10py/ja HaTpHsl)

WICTI0JTb30BaTh M3yUeHHbIN MOHSATUIHBIN anmapaT
Kypca XUMHUH

1.2

OCHOBHEIE
3aKOHOMEPHOCTH

XUMHUYECKUX
peakLuin

Knaccudukarpst XUMHUYeCKUX peakLyi
T10 Pa3/IMYHLIM TIPHU3HaKaM (TI0 UMCITy

Y COCTaBY yUYaCTBYIOIINX B PeaKI1
BelLeCTB, 10 TeryioBoMy 3 deKTy,

T10 U3MEHEHUIO CTereHel OKUCIeHUs
XUMHUYECKUX 37IEMEHTOB,

10 0OPaTUMOCTH, TIO YUaCTHFO
KaTaan3aTopa). JK30-

Y 9H/IOTePMHYeCKUe peakiyy,
TepMOXUMHUECKHe YPaBHEHUs!.
[ToHsTHE O CKOPOCTH XMMHUUECKOM
peakiun. [ToHsITHE 06 OOPaTUMBIX

Y HeoOpaTUMBIX XMMHUYECKUX PeaKLUsX.
[ToHsITHE 0 TOMOTeHHBIX U FeTepOreHHbIX
peakuusx. [ToHsTHe 0 KaTanuse.
[ToHsITHE 0 XUMUYECKOM PaBHOBECHH.
@aKTOpHI, BJAUSIOLIE HA CKOPOCTh
XMMHUUECKON peakliy U TI0JI0yKeHHe
XMMHUECKOT0 PaBHOBECHSI.

OKMCINTE/TbHO-BOCCTAHOBUTE/IbHEIE

PackpbIBaTh CMbIC/T M3y4YaeMbIX MTOHATUN
Yl IPYUMEHSTh 3TU MTOHATUS NPU ONTUCAHNUN
CBOWCTB Bell|eCTB U UX MpeBpalleHNH.
KnaccuduiypoBaTh XuMHUueckue
peaxkLivy 10 pa3/TNyHbIM [PHU3HAKaM.
YcraHaB/vMBaTh 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peakLUM OT pas3/IMUHbIX
(hakTOpOB.

ITporuo3upoBaTh BO3MOKHOCTU
MIpOTeKaH!sl XUMUUeCKUX MpeBpaleHni
B Pa3/IMUHBIX YCIOBUSIX.

OrnpeziesiATb OKUCIUTE/Ib

v BoccTtaHoBuTesib B OBP.

CocTaB/sSTh /1IeKTPOHHBIN OanaHC
peaxLyu.

[Tpor3BOUTH BEIYUC/IEHNUS

M0 XMMUUECKUM YPaBHEHUSIM.
YuacTBOBaTh B COBMECTHOU paboTe

B [1ape WU CpyIIIe.

BBICTpaI/IBaTB Pa3BepHYTEIE ITMCbMEHHLbIE
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peaKiyH, 37IeKTPOHHBIN OasaHC
OKHC/TUTeTbHO-BOCCTAHOBUTETbHOM

peakiuu. CocTaBieHUe ypaBHeHUH
OKHCJTUTE/TbHO-BOCCTaHOBUTE/TbHBIX

peakiuii C UCI0J/Ib30BaHUEM MeTo/ia
3/IEKTPOHHOT0 OasaHca.

XumuuecKutl 3KcnepumeHm;
Llemoncmpayuu:

WccnenoBaHve  3aBUCMMOCTA  CKOPOCTH
XUMWUECKON peaki[uM OT BO3/elCTBUs
pa3UuHbIX ()aKTOPOB.

OMBITHI, WUTIOCTPUPYIOIIIE PUMEPhI
OKMCJTUTE/TbHO-BOCCTaHOBUTETbHBIX

peakuuii (ropeHure, peakiun

pas/oKeHUsl, COeJUHEHNsI).

BbruucneHus:

KOJIMYeCTBa BelecTBa, 00bemMa U MacChl
peareHTOB WX MPOAYKTOB TI0

yPaBHEHHUSIM XUMUUeCKUX peakLi

Y YCTHBIe OTBETHI C OTIOPOi Ha

MH(OopMaLMio U3 yuebHUKa

Y CITPaBOYHBIX MaTepuaioB, TPaMOTHO
WCIIO/Tb30BaTh M3YUYeHHbIN MOHATUNHBIN arrapaT
Kypca XUMHUH

1.3

OJIEKTPOJIUTUYUECKAsT
Juccouuyanys.
XuMHUecKre peakLiu
B pacTBOpax

Teopusi 3/1eKTPOUTUUECKOU

JUCCoLMaLU. DNeKTPOIUTHI

Y He3JIeKTPOJIUThL. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOLMaliy BeleCcTB

C pa3/IMUHbIMU BU/IaMU XUMHUUYECKOW CBSI3U.
Crenenb auccouyariuy. CHUbHbIe U C/labble
3/1eKTPOJIUTHI.

Peakiuu HIOHHOTO 0OMeHa. Y C/IoBUst

PackpbiBaTh CMBIC/T U3yYaeMbIX TIOHSITHH, a
TaK)Ke CMbIC/T TeOpUHr

3/IEKTPOJIUTHYECKON Aurccoruaiiui. OObICHITD
TIPUUMHBI 37IeKTPONPOBOIHOCTU BOJHBIX
PacTBOPOB BelleCTB, pa3/iMuaTh cjabbie U
CUJIbHBIE 37IeKTPOJTUTHI.

CocTaB/isITb ypaBHEHUs JUCCOLIMALIAN
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MPOTeKaHUsl peaklvii HOHHOTO 0OMeHa, TIO/THbIe
Y COKpallleHHble MIOHHbIe YPaBHEeHUsI peaKi[uii.
CBolicTBa KUCJIOT, OCHOBAaHUM U COJIel B CBeTe
rpejicTaBieHU 00  3/1eKTPOUTUUECKOM
Juccouyanyy. KauecTBeHHble peaklMd Ha
HOHBL. [ToHATHE O rUApo/IH3e

cosiei.

XumuuecKutl 3KcnepumeHn;

Llemoncmpayuu:

ViccnenoBaHue 371eKTPONIPOBOAHOCTH
pacTBOPOB BelleCTB, Mpoliecca

JTACCOLIMALIMY KUCTIOT, 11e/iouei

1 cosiei (BO3MOYKHO MCII0/Ib30BaHHe

BU/leOMaTepHasioB).

OnbITHI, WITFOCTPUPYIOIIe  TPU3HAKU
MPOTeKaHUsT peakIMii HMOHHOro oOMeHa
(obpasoBaHMe oOcajka, BblleJileHHe Ta3a,

obpa3oBaHue BO/IbI).

Pacrio3HaBaHHe HEOPTaHUUECKUX BEIeCTB C
TIOMOII[bI0 KAUeCTBEHHBIX PeaKi[di Ha HOHBL
JlabopamopHbili onbim:

M3yueHue MpU3HAKOB MIPOTEeKaHMsT PeaKI|u
HMOHHOTO 0OMeHa B pacTBOpax 3JIeKTPOJIUTOB (C
oOpa3oBaHUeM 0CaJIKa,

BbIJIeJIeHHEeM ra3a, 00pa30BaHUEM BOJIbI).

KHCJIOT, 11leJIouei ¥ Cosiel, ToHbIe U
COKpailljeHHble MIOHHbIe YpaBHeHUs

XUMUYECKUX peakKl[iii HOHHOTO 0OMeHa, KpaTKre
VOHHbIe YPaBHEHUS MPOCTHIX PeakI[|il TUAPO/IM3a
coJiei.

XapakTepu3oBaTh 001I[ie XUMUUECKHe CBOMCTBA
BeIIleCTB Pa3/IMUHBIX K/IaCCOB Ha OCHOBE TeOPUH
3/1IEKTPOJIUTUYECKON ANCCOI[HAIUMY;

IO TBEPXK/IaTh CBOMCTBA TIPUMepaMu
MOJIEKY/ISIPHBIX ¥ MIOHHBIX YpaBHEHUM
XUMUUECKUX peakLUi.

Periath 3KcriepuMeHTa/IbHbIE 3a/lauM 110

TeMe.

[TnaHUpoOBaTh U OCYIIECTB/IATH Ha

TIPAaKTHKe XUMUYeCKre

9KCIMepPUMEHTHI, TIPOBOAUTH HaO/MIO/ieH s, fie/laTh
BBIBO/IBI T10 pe3yJibTaTaM

9KCIepUMeHTa TIpU TPoBe/IeHUH JIabopaTOPHBIX
OTIBITOB U TIPAKTUYeCKUX pabor.

CnenoBath mipaBriaM 0e30macHO paboThI

B naboparopuu

TIPU MCI0J/Ib30BaHUN XUMUUECKOM MOCYTbI

1 000opyZoBaHMs.

[TpoBOAUTL BHIUMC/IEHUS TI0O XUMUUECKUM
yPaBHEHUSIM.

YyacTBoBaTh B COBMECTHOM paboTe
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IMpakmuueckas paboma:

Ne 1. PemieHue 3Kcriep¥MeHTaIbHbIX 3a7a4y
10 TeMe.

Bbluucnenus:

0 YpaBHEHUSIM XMMUUeCKUX peakLyi

B T1ape WM rpyrmIe.
BbicTpanBaTh pa3BepHyThbie MMCbMEeHHbIe U
YCTHBbIE OTBETHI C OTIOPOM

Ha UHQOpPMaIUIo U3 yueOHUKA U IPYTHUX
VICTOYHMKOB UH(OPMaL[UH, B TOM YHCIIe
NurepHeta

Uroro nio pa3zpeny

17

HeMmeTtanasl 1 UX coequHeHHusA

2.1

Oob1jas
XapaKTepUCTUKa
XUMHUUECKUX
3/1eMeHTOB VIIA-
CPYIIIBIL.
I'amoreHsl

OO0111ast XapaKTepUCTHKA rajioreHoB.
OcobeHHOCTH CTPOEeHHST aTOMOB, XapaKTepHbIe
cTernieHU okuceHus. CTpoeHre U pU3nyecKue
CBOWCTBA MPOCTHIX BeLeCTB — rajJloreHoB.
XrMHYecKue CBOKCTBa Ha MMpUMepe Xjiopa
(B3aMMO/IeliCTBYE C MeTasl/laMH,
HeMeTaJlJlaMH, 11eJI04aMu).

Xnoposogopos.  CossiHasg ~ KUCJIOTA,
XUMHUUECKWe  CBOMCTBA, [OJIyYeHHe,
rpuMeHeHHe. /lelicTBre XJ10pa

Y XJIOPOBO/IOPO/ia Ha OPTraHK3M UesioBeKa.
BakHeii1ive x/I0pyu/ibl ¥ X HaX0XAeHUe B
Tpupoze.

Xumuueckuii 3kcnepumenm:
LlemoHcmpayuu:

OnbIThI, OTpakatoliue pusnueckue

Y XMUYeCKHe CBOMCTBA rajJioreHoB U UX
coeJIMHEeHUM (BO3MOYKHO HCIT0/Tb30BaHUe

OOBsACHATD 00I1He 3aKOHOMEPHOCTH

B U3MEHEeHU! CBOWCTB HEMETAJITIOB U UX
COeTUHEHUH B TIpe/ie/iaX MaslbiX TIEPUOZIOB U
[JIaBHBIX MOArpymi [Teprogudeckoi cuCTeMbl
XUMHYECKUX 37IEMEHTOB C YUYeTOM CTPOEHHS UX
aTOMOB.

XapakTepu30BaTh (hHU3NUECKHe

1 XUMHUeCKHe CBOWCTBA MPOCTBIX

BEIL[eCTB TaJIOTeHOB (Ha MPUMepe XJIopa) U
CJIOXKHBIX BeleCTB (XJIOPOBOJOPO/IA, XJIOpH/a
HaTpusi), CIOCOOBI UX TIOTYYeHUs], TPUMEHEeHe
Y 3HaUeHHe

B TIPUPO/Ie U KU3HU YesioBeKa. OnpeensiTh
XJIOPU/I-UOHBI B PACTBOPE.

[T1aHUPOBaTh U OCYIIECTB/IATh Ha

MPAKTUKe XUMUUYECKHe

9KCIIEPUMEHTBI, IIPOBOIUTL HAOJTIO/IEHNS],
JleJ1aTh BBIBO/IBI TIO Pe3yJIbTaTamM
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BU/leOMaTepHasoB).

OsHakomsieHHe ¢ 06pasLamMmu XJI0pU0B
(ranoreHuz0B).

JlabopamopHbiii onbim:

V3yueHune CBOMCTB COJITHON KUCJ/IOTHI.
[TpoBesieHMe KaueCTBeHHBIX peakivii Ha
XJIOPH/I-VOHBI.

IMpakmuueckas paboma

Ne 2: [TosyueHHe COJITHOM KUC/IOTHI, U3yUeHue
ee CBOWCTB.

BbruucneHus:

0 ypaBHEHUSIM XUMHUYeCKUX peakL|ii, ecyiu
OJIVIH U3 peareHToB /laH B U30bITKe

9KCTIepUMeHTa TpH MPOBeIeHnH 1ab0paTOPHBIX
OTTBITOB M MPAKTUUECKUX pabor.
CnezmoBaTh TipaBuIaM 6e301acHOM paboThI
B naboparopuu

TIPY UCIIO/Ib30BaHUM XUMUUECKOMW TIOCY/TbI
1 060pyZoBaHUs.

BbicTpanBaTh pa3BepHyThbIe TMCbMEHHbBIE U
YCTHBIE OTBETBI C OTIOPO

Ha uH(MopMaIHo U3 yueOHUKa

Y CIIPaBOYHBIX MaTepHasioB, PaMOTHO
WICTI0JIb30BaTh M3yUeHHbIN MOHSATUIHBIN
armrapar Kypca XUMHUA

2.2

OO011jas1 XapaKTepPUCTHKA
XUMHUYECKUX 3/IEMEHTOB
VIA-rpynmel. Cepa u
ee CoeIMHEHUsT

OO0111as1 XapaKTepUCTHKa 3/1eMeHToB VIA-
rpymnrbl. OcOOEHHOCTU CTPOEHHST aTOMOB,
XapaKTepHble CTerleHW OKUC/IeHUSI.

CrpoeHue u pusnyeckre CBOKMCTBA MPOCTHIX
BeLL[eCTB — KUC/I0pPO/ia U Cepbl. AJIOTPONHbIE
MoAu(UKaIIMKM KUC/IOPOAA U cepbl. XUMUUYeCKre
CBOMCTBA Cephl.

CepoBo/10po/;, CTpOeHUe, pU3nUecKre u
XUMHUUeCKHUe CBOMCTBaA.

OKcubl cepbl Kak MpeiCTaBUTeTN KUCTIOTHBIX
OKCH/IOB.

CepHasi KUC/IOTa, Qu3nuecKre

1 XUMUUYeCKre CBOMCTBa (00I1re Kak

OOBsACHATD 00IIHe 3aKOHOMEPHOCTH B
V3MeHeHUU CBOUCTB 3/IeMEHTOB
VIA-rpyrribl ¥ UX COeIMHEHUM C yU4eToOM
CTPOEeHUS UX aTOMOB.

XapakTepr3oBaTh (u3nuecKue

Y XMHYeCcKre CBOMCTBA MPOCTOTO BelljeCTBa
cepbl U ee CoeIMHEHUN

(cepoBozIOpO/ia, OKCH/IOB Cephbl, CEPHOMN KUC/IOTHI,
Cy/b(haToB), CTIOCOOBI X TIO/TyUeHUs,
TIpUMeHeHre U 3HaueHue

B TIPUPO/Ie U >KU3HU uesioBeka. OmnpeensThb
Ha/Myue Cyab(paT-uoHOB B pacTBOPE.
OOBSICHITD CYILTHOCTh 3KOJIOTMUECKUX
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TIpe/ICTaBUTe IS Kjlacca KUC/IOT
U crieuduueckre). XuMUUeCcKue peakiivy,
Jiekaliyie B OCHOBe TIPOMBIIIIJIEHHOTO criocoba
TMoJTyueHUst CepHOU KUCIOThI. [IpumeHeHue.
Cosu cepHO KMC/IOTBI, KaueCTBeHHAsI peaKIyst
Ha cy/b(daT-1oH.

HaxoskieHre cepbl U ee COeIMHEeHUH B
npupojie. XuMHUecKoe 3arpsi3HeHue
OKpY>Karollel cpefibl CoeIMHEeHUSIMU

cephl (KUC/IOTHBIE JI0XK/IW, 3arpsi3HeHre Bo3/lyXa
Y BO/JJOEMOB), CITOCOOBI ero Mpei0TBpaIleHusl.
Xumuueckuii 3kcnepumeHm:

Llemoncmpayuu:

OsHakom/ieHHe ¢ 0bpa3sLiaMU Cephl U ee
coeIMHEeHUSIMU (BO3MOYKHO HCIT0/Ib30BaHKe
BU/leOMaTepuasoB).

HabnroeHue rporjecca 00yrMBaHusS caxapa Mof
JleiCTBUEM KOHLIeHTPUPOBaHHOW CepHOU
KUCTOTBL JIabopamopHble onbimbi:

M3yueHne XMMHAYeCKUX CBONCTB

pa30aByieHHOM cepHOM KUCIOThL. [IpoBejeHNe
KaueCTBeHHOMW peakLMy Ha CyJb(aT-uoH U
Hab/mroIeHre TIpU3HaKa

ee MpoTeKaHust

1po0JieM, CBSI3aHHBIX C TIepepaboTKOM
COeJMHEeHUU Cepbl.

[TnaHupoBaTh M OCYL[ECTB/ISTH HA
MpaKTHKe XUMUYecKre

9KCTIepUMEHTBI, TIPOBOUTL HaO/FOIeHuS, [1e/1aTh
BBIBO/IbI 110 pe3yJibTaTaM

9KCIepUMeHTa.

CnezmoBathb TipaBU/iaM 0e30TacHOM pabOThI
B naboparopuu

TIPY UCTI0/Ib30BaHUM XUMUUYECKOMN TOCY/Ibl

1 000opyZoBaHMs.

[Tpon3BOAUTH BHIYMCTIEHHUS 110
XUMUUECKUM yPaBHEHUSIM.

Hcroib30BaTh MPU BBITIOJTHEHUH yUueOHBIX
3aJlaHUl TeKCThbI yueOHMKA, CTIpaBOYHbIe
MaTepuaibl (Ilepuoanueckyto cuctemy
XUMHUYeCcKux 31eMeHTOB /1. 1. MeHjeneesa,
TabMIy PaCTBOPUMOCTU KUCJ/IOT, OCHOBAHUM
1 coJieid B BOJie, 2/IEKTPOXUMUUECKUN Psif
HaTpsKeHUN MeTaslioB).

Vicnionb30BaTh MPH BBITIOJTHEHUH YueOHBIX
3a/laHWM U B TIPOLiecce UCC/ieloBaTeTbCKON
JesITeTbHOCTH HayYHO-TIOMYJ/ISIPHYHO
JIUTepaTypy XMMUUECKOT0 COJiepyKaHusl,
CTpaBOYHbBIE

MaTepHaJibl, pecypchl VIHTepHeTa
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2.3

OO011jast XapaKTepPUCTHKA
XUMHUYECKUX 37IEMEHTOB
VA-rpynmnsl.

A3oT, dhochop u ux
Coe/JMHeHusI

OO11ast XapaKTepUCTHKA 371eMeHTOB VA-
rpynmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHble CTerleHW OKUC/IeHUSI.

A30T, pacripocTpaHeHue B pupo/jie, pusnueckue
Y XYMUuecKre cBoicTtBa. KpyroBopor a3ora B
npupoze.

AMMHUaK, ero ¢pusnueckre U XuMuyeckue
CBOWCTBA, M0JIyueHNe U MpUMeHeHHe.

Conu aMMOHUS, UX (U3NUeCKre

Y XMMHUUeCKre CBONCTBa, IpUMeHeHue.
KauecTBeHHasi peakiyisi HA HOHbI aMMOHUSI.
A30THasi KAC/IOTa, ee MoJiyueHue,

(dbu3nyeckKre ¥ XMMHUYeCcKre CBOMCTBA

(ob11ue Kak mpezicTaBUTes Kjlacca KUCIOT U
crieliuprUecKue).

Vcrionb30BaHWe HATPATOB U COJIel aMMOHUS B
KauecTBe MUHEPa/IbHBIX yI00peHUH.
XuMHUeCcKoe 3arpsi3HeHHe OKpY»Karoliei cpe/ibl
COeJMHEeHUsIMU a30Ta (KUCIOTHBIE JOXKIU,
3arpsi3HeHHe BO3/yxa, TTOYBbI U BOZ0EMOB).
®ocdop, anioTporiHbie MoAuduKauu Gocdopa,
¢busnyeckre U xMMUUeckre cBoictBa. OKcuf
tocdopa (V)

U pocdopHas KucioTa, pusnyeckre

OOBsACHATD 00IIHe 3aKOHOMEPHOCTH B
V3MeHeHUH CBOWCTB 3/1IeMEeHTOB

VA-rpynnsl 4 X COeJUHEHUH C yUeToM
CTPOEHUSI UX aTOMOB.

XapakTepr3oBaTh u3nuecKre

Y XMHUYeCKHe CBOMCTBA MPOCTHIX BEIleCTB
asora u docdopa 1 ux

coelMHeHUM (aMMMaKa, Cojield aMMOHWUS1, a30THOM
KUCJIOTBI, HUTPATOB, okcuza docdopa (V) u
tdhocdopHoit kKucoThl, GpocdaToB), CriocoObl UX
TIO/TyYeHus1, IPUMeHeHHe U 3HaueHHe B TIPUPO/ie
Y ’)KU3HU UesioBeKa.

OrnpezieniATb MOHBI aMMOHMS U (hocdhaT-UOHBI B
pacTBope.

OOBSICHATL ~ CYIIHOCTh  JKOJIOTUYECKUX
npo0yieM, CBSI3aHHBIX C  HAaXOXKJIEHHEM
coelMHeHU a3oTa U pocdopa

B OKpYy»Katoleli cpezie. [1naHupoBathb

Y OCYIIIeCTB/ISTh Ha MPaKTHKe

XUMHUUECKUe

9KCTIepUMEHTBI, TIPOBOUTL HaOJFOIeHuSs, [1e/1aTh
BBIBO/IBI 10 pe3y/bTaTaM

9KCTIepUMeHTa TpH MPOBejeHnH 1abopaTOPHBIX
OTIBITOB U TTPAKTUUYECKOH pabOoThI.

CnemoBaTh mipaBu/iaM 6e30macHOM
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Y XMUYeCKre CBOWCTBA, MOJTyueHue.
Wcnonb3oBanue pocdaToB B KauecTBe
MUHepa/bHBIX YI00peHH.

Xumuueckuti 3kcnepumeHm:
Lemoncmpayuu: O3HaKOMJIeHUe C
(u3rMyecKMHU CBONCTBAMH a30Ta,
docdopa

Y UX COeJUHeHUU (BO3MOKHO
WCII0/Ib30BaHKe BUieOMaTeprasos).
OsHakomsieHHe ¢ 0b6pasLjamMu a30THBIX U
bochopHBIX ya0OpeHHI.

[TonyueHue, cobupaHue, pacrio3HaBaHKUe U
Y3yJeHue CBOMCTB aMMHMaKa.
B3aumo/ielicTBMe KOHLIEeHTPUPOBAaHHOU a30THOM
KUCJIOTBI C MeJbI0

(BO3MOXKHO HCIT0/Tb30BaHKe
BU/leOMaTepHasoB).

JlabopamopHbie onbimbi: TIpoBefieHYe
KaueCTBeHHbBIX peaklivii Ha MIOH aMMOHUS U
docdaT-roH,

Y U3yueHre TIPU3HAKOB UX

MIPOTeKaHUsl.

INpakmuueckas paboma

Ne 3: [TonyueHre aMMUaka, U3y4eHUe ero
CBOWCTB.

Bbluucnerus:

0 YpaBHEHUSIM XMMUUeCKUX peakLyi

paboThI B 1abopaTopyu

TIPY UCTI0/Ib30BaHUM XUMUUYECKON TOCY/Ibl

1 000opyZoBaHMs.

[Tpon3BOAUTL BHIYMCIIEHHUS 110
XUMUUECKUM yPaBHEHUSIM.

Hcroib30BaTh MPU BBITIOJTHEHUH yUueOHBIX
3aJlaHUl TeKCThbI yueOHMKA, CTIpaBOYHbIe
MaTepuaJibl (TTepUOAUYECKYIO0 CUCTEMY
XUMHUYecKux 31eMeHTOB /1. 1. MeHjeneesa,
TabMIy PaCTBOPUMOCTU KUCJ/IOT, OCHOBAHUM
1 coJieid B BOJIe, 2/IEKTPOXUMUUECKUN Psifi
HaTpsKeHUN MeTaslioB)
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2.4

OO011jast XapaKTepPUCTHKA
XUMHUUECKUX 3/IeMeHTOB
IVA-rpynmnel.

Yrnepon

Y KpeMHUM, U UX
coe/IMHeHus!

OO0111ast XxapakTeprCTHKa 371eMeHToB [VA-
rpymnbl. OcCOOEHHOCTU CTPOEHHST aTOMOB,
XapaKTepHble CTerleHW OKUC/IeHUSI.
Yrepo, anioTponHbie MOAUMUKALIUA,
pacrpocTpaHeHUe B Npupoje, dhr3nueckre U
XUMHYEeCKUe CBOWCTBaA.

Apcop6ims. KpyroBopoT yriepo/ia B
rpupoe.

Oxkcupel yraeposa, ux pusuueckve u
XHMMHUUeCcKHe CBOMCTBa, IeCTBHe Ha

JKUBbIe OpraHU3MBbl, M0JyUYeHre 1
[IpUMeHeHre. JDKO0JIOThuecKue

1po0JieMbl, CBSI3aHHbIEe C OKCHUIOM

yraepoga (IV), rurioresa riiobanbHOTO
MOTeryIeHUs1 K/IMMaTa, MapHUKOBBIN 3(deKT.
YronbHast KUC/IOTA U ee COMU, UX PU3ndeckue U
XUMHUUeCKUe CBOMCTBA, MOMy4YeHue 1
TipUMeHeHue.

KauecTBeHHast peakiiyisi Ha KapOOHAT-UOHBI.
Vcnosib3oBaHre KapboHaATOB

B OBITY, MeJULIVHE, IPOMBILIJIEHHOCTH U
CebCKOM XO3sIMCTBe.

[TepBOHauanbHbIE TOHSITUS

00 opraHMuUeCcKuX BeIecTBaX Kak

0 Coe/IMHeHUSIX yryepoja (MeTaH, 3TaH,

OOBsACHATD 00IIHe 3aKOHOMEPHOCTH B
V3MEeHeHWH CBOWCTB 3/71eMEeHTOB
[VA-rpynrsl ¥ UX COeIMHEHUN C Y4eTOM
CTPOEHUS UX aTOMOB.

XapakTepr3oBaTh u3nuecKre

Y XMMUYeCKre CBOMCTBA MPOCTHIX BEIeCTB
yrjiepoZia U KpeMHUS U UX COeJUHeHU
(okcuzmoB yriepoaa,

YTOJIbHOW KHUCIOTHI, KApOOHATOB, OKCHIA
KPeMHUSI, KPDeMHUEBOM KHUCJIOTHI,
CWJIMKATOB), CIIOCOOBI UX TTO/TyUeHuUs,
TpUMeHeHre Y 3HaueHue B MpUpo/jie 1
JKU3HU YesioBeKa.

OOBSACHITb IPUUMHHO-C/IE/ICTBEHHYIO CBSI3b:
CTpOeHMUe BelljeCTBa — CBOMCTBa

— TIpUMEeHeHHe — Ha pUMepax CoeJMHeHU
yriepojia u KpeMHus1. OnipesiensiTb KapboHaT- u
CU/IMKAT-UOHBI B pacTBOPEe.

OOBSICHATD CYITHOCTh 3KOJIOTHYECKUX
npo06sieM, CBSI3aHHBIX C HaXOXK/IeHUeM
YIJIEKMC/IOTO ra3a B OKpPY»Karolllel cpefe.
[ToaTBEp)X/IaTh 0COOEHHOCTH COCTaBa
OpPraHUYeCKHX BellleCTB MpUMepamMH MPOCThIX
coelMHeHUM (MeTaH, 3TaH,

3TUJIEH, alleTU/eH, TaHOJ, TVIMLePHH,
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3TUJIEH, alleTW/IeH, 3TaHoJ, TIULIePUH, YKCyCHast
KMCJIOTA).

[TpupoiHbIe UCTOUHKKU YTJIeBOJOPO/OB
(yrosb, MpupoAHbIi Ta3, HeTh), MPOAYKThI UX
niepepaboTku (6eH3WH), UX POJIb B ObITY U
MIPOMBIIIEHHOCTH.

[MoHsiTHE 0 OHMOOTMUECKH BayKHBIX
BeIleCTBax: KUpax, Oeskax, yriaeBojiax —1 ux
POJIU B JKM3HU UesioBeKa.

MarepuanbHOe eJUHCTBO OPraHUUecKuX 1
HeopraHuuecKrux CoeJMHeHUH!.

KpemHuii, ero ¢pusuueckue

Y XUMUUeCKre CBOMCTBA, MoJ/lyueHre U
npuMeHeHue. CoeJUHeHNs1 KDeMHUS B
nipupoge. OO1Me TIpeCTaBIeHUs

006 okcue kpemuusi (IV) 1 KpeMHHEBOM KUCIIOTe.
CuMKaThl, X UCTIONb30BaHue B OBITY,
Me/IUL{He, TIPOMBIIILIEHHOCTH.

BakHeiillve CTpouTe/IbHbIE MaTepUaslbl:
KepaMHKa, CTEKJIO, LIeMeHT, OeToH,
>kernie300eToH. ITpo6sieMbl Ge30macHOTro
WCTIO/Ib30BaHKS CTPOUTE/IbHBIX

MaTepuasoB B MOBCEJHEBHOW YKU3HHU.
Xumuueckuti 3kcnepumeHm: /[eMoHcmpayuu:
Mojenu KpycTaniIuyeckKux pelieTok

YKCYCHasi KUCJIOTa), B3aUMOCBSI3b
HeopraHWYecKuX CoeJMHeHUH yrieposia v
OpraHUYeCcKHX BeIIeCTB.

OmnuchIBaTh PoJib O€/TKOB, KUPOB

Y yTJIeBO/I0B B (DYHKIIMOHUPOBAHUM >KUBbIX
OpraHM3MOB, COCTaB TIPUPOJHBIX UCTOUHUKOB
yT7IeBOZIOPOZIOB, UX POJIb

B OBITY M ITPOMBIIIIJIEHHOCTH.

[TpoBOIUTH BBLIUMC/IEHUS TI0 YPABHEHUSIM
XUMHUYECKUX PeaKIvi.

[TnaHupoBaTh M OCYL[ECTB/ISTh HA

TIPAaKTHKe XUMUUECKHe

9KCTIepUMEHTBI, TIPOBOUTL HaO/FOIeHuSs], [1e/1aTh
BBIBO/IBI TI0 pe3y/ibTaTaM

9KCTIepUMeHTa TPH MPOBeIeHnH 1ab0paTOPHBIX
OTTBITOB M MPAKTUUECKUX pabor.

CnemoBaTh TipaBUIaM 6e301acHOM paboThI

B naboparopuu

TIPY UCIIO/Ib30BaHUM XUMUUYECKOM TIOCY/TbI

1 000pyZoBaHUs.

Vicnionb30BaTh MPH BBITIOJTHEHUH YueOHBIX
3a/laHUI TeKCThbI yueOHMKA, CIIPaBOUHbIE
MaTepuasibl (IlepuoruecKyro cucTemMmy
XMMHUYeCcKux 371eMeHTOB . V1. MeHeneesa,
Tabmiy

PacTBOPUMOCTH KUCJIOT, OCHOBAaHHH
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anmMasa, rpadura, ¢pynnepeHa. O3HaKOM/IeHUE C
TIPOLIECCOM a/ICOPOI[UM PaCTBOPEHHBIX BEII|ECTB
aKTHMBHUPOBAHHBIM YTJIEM U YCTPOHMCTBOM
TPOTHUBOTra3a.

O3HakoM/IeHHe C TIPOAYKLMel CUIMKaTHOU
TpoMbIiLIeHHOCTH (Bujeomarepurab:
CUJIMKAaTHasi IPOMBILLIIEHHOCTB).

Mojieni MOJIEKY/T OpraHuYeCcKuX BeIIecTB.
JlabopamopHbili onbim:

[TonyueHue, cobvpaHye, pacrio3HaBaHHe U
v3y4yeHUe CBOMCTB YIJIEKUCJIOTO rasa.
[TpoBefeHMe KaueCTBEHHBIX Peaki[vii Ha
KapOOHAT M CUTMKAT-UOHBI

Y U3yueHre TIPU3HAKOB UX

MpPOTEeKaHUsI.

IMpakmuueckue pabombi:

Ne 4. [TonyuyeHue yriaeKucaoro rasa, usyyeHue
€ro CBOWCTB.

Ne 5. PenieHuve 3kcriep¥MeHTaIbHbIX 3a/ay 10
TeMe «BakHeliI1ie HeMeTaslIbl U UX
COeJUHEeHUSI».

BbruucneHus:

0 YpaBHEHUSIM XMMUUeCKUX peakLyi

1 coJieii B BOJie, 2/IEKTPOXUMUUECKUN Psifi
HaTpsKeHUN MeTaslioB)

Wtoro no paszeny

25
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MeTa/l/ibl U HX coeJuHeHuA

3.1

OO1ue cBoOMCTBA
MeTaslioB

OO0111ast XxapaKTepUCTUKA XMMUYECKIX
3/IeMEHTOB — MeTa/UIOB Ha OCHOBaHUU UX
nosioxkeHus B [Tepuoguueckoii cucreme
XUMHUYECKUX 3JIEMEHTOB

.. MeHpeneeBa U CTpOeHUs aTOMOB.
CtpoeHue metasioB. MeTasiinueckasi CBsi3b U
MeTaJlInueckKast

KpUCTaJI/IMUecKas peleTka.
OeKTPOXUMUUECKUM Psiji HarlpsDKeHU!
MeTas/uioB. Pr3nueckue U XUMUUeCKue
cBoMcTBa MeTasuioB. OOIIMe CITOCOOBI
nonyueHusi MetasioB. [ToHsTre

0 KOpPpO3WH METaJVIOB, OCHOBHBIE CITOCOOBI
3alLMThI UX OT KOppo3uu. CryiaBkl (CTasb,
UyTYH, JIOPATFOMUHNNA, OPOH3a) U UX
MIpUMeHeHHe B ObITY

Y TIPOMBIIIJIEHHOCTH. XumMuuecKut
3KkcnepumeHnm: /[emoHcmpayuu:

OO6pa3iipl MeTasIoB U CT/IaBOB. V3yueHue
pe3y/abTaTOB KOPPO3WMX MeTa/lIOB (BO3MOYKHO
WCIT0/Ib30BaHKe BU/ieOMaTepuasoB).
JlabopamopHble onbimbl:

OsHakomsieHHe ¢ 0OpasijaMu MeTalJioB U
CTJIaBOB, UX (pU3NUeCKUMU

PacKkpbIBaTh CMBIC/T M3y4aeMbIX MTOHITUN U
TIPUMEHSITb 3TH TMOHSATHS TIPYU OMMCAHWN CBOMCTB
Bell[eCTB U UX MpeBpallleHni.

OOBsICHATD 00IITe 3aKOHOMEPHOCTH B
V3MeHeHU! CBOWCTB 3/IeMEeHTOB-MeTaJlJIOB

Y UX COe/JUHEHUM C yUeTOM CTPOEHUs UX
aTOMOB.

XapakTepu30BaTh CTPOEHHE METAJIIOB, 00IIHe
dbu3uyeckre U XMMHUeCKHe CBOMCTBA MeTaslIoB.
XapakTepu30BaTh 00II[He CITI0COObI ITOTyUeHUst
MeTaJIIoB.

OnuchIBaTh COCOOBI 3aIUTHI METAJITIOB OT
KOPPO3UH.

CnenoBath TipaBuiaM 0e30macHOM paboThbl

B naboparopuu

TIPU HCTI0J/Ib30BaHUM XUMUUECKOM MOCYIbI

1 obopyZoBaHUs.

[Tpor3BOUThL BEIUUCIEHUS

TI0 ypaBHEHUsIM XUMHUYeCKUX PeaKIvid, ec/ii OUH
13 peareHTOB COZePKUT MPUMeCH.

YuacTBOBaTh B COBMECTHOU paboTe B

riape WM CpyTITe.

Vcnionb30BaTh MPH BHITIOHEHUH

yueOHBIX 3a/laHUH TeKCThbI yueOHUKa,
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CBOMCTBaMH.

Bbryucnenus:

10 YpaBHEHUSIM XUMUUeCKUX Peakivii, eciu
O/IUH U3 peareHTOB COZleP)KUT MPUMeCHU

cnipaBoyHble MaTepuainsl ([lepuoguueckyro
cucTeMy XUMHUYeCcKUx 3i1emeHToB 1. U.
MeH/jesieeBa, TabIUIy PaCTBOPUMOCTH KUCTIOT,
OCHOBaHUM

1 coJieii B BO/le, 2/IEKTPOXUMUUECKUN psifi
HaNps’KeHUN MeTaslyioB)

3.2

Baxkuetiiiime
MeTaJUIbl U UX
coeIMHeHUsT

16

[IlenoyHble MeTa/IbI: TIOJI0XKEHNE

B [leproanueckon cucteMe XMMUUECKUX
aneMmeHToB [1.1. MeHzieneeBa,

CTPOEHHe UX aTOMOB, HaxOKJeHHe

B rpupojie. Pusnyeckre U XMMUUECKHe
CBOICTBa (Ha MpYMepe HaTpust

Y Kausi). OKCUpl ¥ TUPOKCHU/IbI HATPUS U
Kanus. [IpruMeHeHHe 11e/T0UHbIX

MeTa/VIOB U UX COeIMHEeHUM.
[[TestouHO3eMesIbHBIE MeTa/lIbl MarHUM 1
KaJIbLIW: TI0JIOXKeHUe

B Ilepuoguueckor cucTeMe XHMHUUECKHUX
snemeHtoB [I.M1. MenzeneeBa, CTpoeHue UX
aTOMOB, HaXOXX/IeHUe B MPUpOJe.

®dusnyeckre U XMMUUeCKHe CBOMCTBA MarHusi U
KasnbLus. BakHenmme coejvHeHUs KalabLUs
(okcup,

TUIPOKCU, COJN). 2KeCcTKOCTh BOJbI U
CTIOCOOBI ee yCTpaHeHUsl.

AJTFOMUHUM: TI0JIO)KEHHEe

B [lepuoguueckoli cucreme

OOBsICHATH 0011IMe 3aKOHOMEPHOCTH B
V3MeHeHHH CBOMCTB 3/1IeMEHTOB-

MeTaJI/IOB U UX COeJJUHeHWH B TPyIIMax C
y4eTOM CTPOEHHsI UX aTOMOB.
XapakTepu3oBaTh (U3NUYecKre

Y XMUYeCKre CBOMCTBA MPOCTHIX BEIlleCTB
MeTa/IJIOB U UX COeIMHEHUN (OKCH/IOB,
TUJIPOKCH/IOB, COJIEH), CIIOCOOBI UX
TI0/TyYeHus1, IPUMeHeHre U 3HaueHue B
TIPUPO/Ie Y >KU3HU UesioBeKa.
YcraHaBMMBaTh MPUUUHHO-CJ1ICTBEHHYIO
CB$13b: CTPOEHHE

BellleCTBa — CBOMCTBa — MpUMeHeHHe —Ha
rpyMepax M3yuyaeMbiX BelleCTB.
Pacrnio3HaBaTh C MOMOILBI0 KaueCTBeHHBIX
peaki[uii HOHbI MeTaslJIOB: MarHus,
KasbLivsl, a/FOMUHMS, LIUHKa, ese3a (1) u
xene3sa (II1), menu (1I1).

[oka3biBaTh aM(OTepHbIi XapaKTep
OKCH/IOB Y TUAPOKCH/IOB aTFOMUHUS




XUMHUUECKUX 3/IeMEHTOB
O.W. MeHpeneeBa, CTpOeHME aTOMa,
Haxo)keHue B ripupoie. Pusnyeckue u
XUMHUeCKUe CBOMCTBA aTFOMUHUSI.
AmMdoTepHbIe CBOMCTBA OKCH/a U
TU/IPOKCHU/IA aTFOMUHMUS.

JKesne3o: nonokenue B [leproueckoit
CHUCTEMe XUMUUeCKUX 3/IeMeHTOB

O.1. MeHpiesieeBa, CTpOeHUe aToOMa,
Haxo)k7ieHue B Tipupoje. ®usndeckue u
XUMHUUeCKUe CBOMCTBA Kese3a.

Oxkcugpl, rupokcuzbl U conu xesesa (I1) u
»kese3a (IIT), ux cocras, CBOMCTBa

U TIOJTyueHue.

XumuuecKutl 3KcnepumeHnm;
Hemoncmpayuu:

OcobeHHOCTH  B3aUMO/IEMCTBUSA  OKCHjIA
KalbLiUsi W HaTpusi C BOAOM (BO3MO’KHO
WCIT0/Ib30BaHKe BUieOMaTeprasos).
OxkpatvBaHue TJlaMeHd HOHAMU HaTpUsl,
Ka/iusi ¥ KasbLiysi (BO3MOXXHO

WCTIO/Ib30BaHKe BU/|eOMaTepUasoB).
WccnemoBaHre CBOMCTB — JKECTKOH  BOJBI.
[Tpoujecc ropeHusi >xenesa B KUCJIOPOZe
(BO3MO>KHO HCMOJIb30BaHUE
BU/leOMaTepHasoB).

Y LIMHKa.

[TnaHUpoBaTh U OCYIIECTBJIATH Ha

TpakTHKe XUMUUeCKue

9KCTIepPUMEHTBI, TIPOBOJUTh HAOJTFOZIEHHS, [1e/1aTh
BBIBO/IbI 110 pe3y/ibTaTaM

SKCTIepUMeHTa TPH MPOBeIeHNH 1ab0pPaTOPHBIX
OTBITOB U TTPAKTHUECKUX padoT.

CnenoBath TipaBuiaM 0e301acHOM paboThbI

B naboparopuu

TIPU HUCTI0/Ib30BAaHUM XUMUUECKOM TOCYIbI

1 060pyJ0BaHMSI.

[Tpor3BOJUThL BEIUMC/IEHUS TIO

XUMUUECKUM YPaBHEHUSIM.

YuacTBOBaTh B COBMECTHOM paboTe B

rape WIu CpyTIre.

BricTpariBaTh pa3BepHYThIe NMMCbMeHHbIe U
YCTHbIE OTBETHI C OTIOPOM

Ha uHMOpMaIHIO U3 yueOHHKa

Y CITPaBOYHBIX MaTepUasioB, TPaMOTHO
WCI0/Tb30BaTh W3yU€HHbIM MOHATUNHBIN arrapaT
KypCa XUMUM
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JlabopamopHble onbimbl:

[IpoBefeHre KaueCTBEHHBIX peakliuii Ha
WOHBI (MarHusi, KasbLiys, aTFOMUHUS, LIMHKA,
xese3a (II) u xenesa (I11), meau (II),
ONMCaHUe NPU3HAKOB UX

MPOTeKaHUs.

NccnenoBanue ambOTepHBIX CBOUCTB
TUAPOKCHU/IA aTFOMUHUS M TUJIPOKCU/A [IUHKaA.
IMpakmuueckue pabombi:

Ne 6. JKeCTKOCTb BOZIbI U METO/IbI ee
yCTpaHeHusl.

Ne 7. PerieHuve 3KCriepyMeHTalbHbIX 3a[a4y
1o TeMe «Ba)kHelllIe MeTaslIbl U UX
COeIMHEHUSI».

BbruucneHnus:

0 YpaBHEHUSsIM XUMUYeCKUX peakiui, ecyiud
O/IVH U3 PeareHTOoB /laH B U30bITKe WIH
CO/Zlep>KUT TIPUMECH;

MacCOBOM JI0/IM BbIX0O/ja POJYKTa

peakiuu

Wtoro no paszeny 20
XuMus ¥ OKpy)Kawlias cpeaa
4.1 | Xumus 3 BerjectBa 1 MaTepuasibl B IOBCEHEBHOM KU3HU | XapaKTepr30BaTh PO/Ib XMMUN

Y OKpY)Karolas
cpesia

yesioBeKa. be3omnacHoe Mcnosib30BaHue BelleCcTB
1 XUMUUECKHX peakiyii B ObITy. [TepBasi momoiifb

B Pa3/IMUHBIX Cpepax AesTeNbHOCTH JIFOeH,
OCHOBHBI€ BelllecTBa
Y MaTepuarbl, IPUMeHsieMble B )KU3HU
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TIPU XUMHUYECKUX 0’KOTax
Y OTpaB/IeHUSIX.

XVMHYeCcKoe 3arpsi3HeHre OKpy Karollen
cpebl (MpefenbHast AOMyCTUMAsT
KOHL|eHTpaLys BewecTs. Ponb xumumn

B PeIlleHNH 3KOJI0TMUeCcKUX TpobieM.
XumuuecKuii 5KcnepumeHm:
Llemoncmpayuu:

M3yueHne 0Opa3iioB MaTeprasioB
(cTeksio, CrijiaBbl MeTaJL/IOB, MOIMMepHbIe
MaTepuaJbl)

COBPEMEHHOTO UejloBeKa.
OOBsiCHATH yC/I0BUS 6€3011acHOTO
HCIT0/Ib30BaHMs BEI[eCTB M XUMHUUECKUX
peakiuii B ObITY.

AHanu3upoBaTh U KPUTUUECKH OlIeHHWBATh
HMHGOPMAIUIO O BJIUSTHUU TIPOMBIIIJIEHHOCTH,
CeTIbCKOT'0 X035IUCTBA, TPAHCIIOPTA U JIp. Ha
COCTOSIHUE

OKDY’KaroITlei Cpe/ibl.

YMeTh OKa3bIBaTh MEPBYIO MOMOIIIb

TPU XUMHUYECKUX 0’KOTaX M OTPaBJ/IEHHUSX.
[TpuHUMaTh yuacTre B 00CyXaeHnU TIpobiem
XUMHUECKON U 9KOJIOrMUeCKOM
HaTpaB/IeHHOCTH, BbICKA3bIBaTh COOCTBEHHYHO
TIO3UI[HIO TI0 TpobieMe

Y TIpe/ijlaraTh BO3MOJKHBIE MTyTU ee

pelLIeHUs

Nroro no paszeny: 3
Pe3epBHOe Bpemst 3
OBIIEE YMCJIO YACOB 68
I10 TPOTPAMME

TEMATHUYECKOE IVNIAHUPOBAHUE
8 KIIACC
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KoiuuecTBO 4yacoB

Ne HaumeHoBaHMe pa3jenoB JeKTpoHHbIe (1u(poBbIe)
n/n U TeM MPOrpamMMblI Bcero Kommponsneie IlpaxTateckue o0pa3oBarTe/ibHbIE PecypChl
paboTbI padoThI
Pa3zpen 1. IlepBoHavasibHble XUMHUECKHE TIOHATUSA
XuMust — BakHas 00/1aCTh bubmoreka LJOK
11 eCTeCTBO3HAHUS U 5 9 https://m.edsoo.ru/7f41837¢
’ MpaKTU4eCcKou ['JIOBAJI-JIAB https://globallab.ru/
JlesiTe/IbHOCTH UesioBeKa
BemjectBa n xummuueckue Bnbmorexa LOK
1.2 A 15 1 https://m.edsoo.ru/7f41837¢
peartt TJIOBAJI-JIAB https:/globallab.ru/
Wtoro no pasgeny 20
Pa3pen 2. BaxkHelilye npejcTaBUTe/ T4 HEOPraHUYeCKHUX BelljecTB
bubmoreka IIOK
21 Bo3ayx. Kucnopog. 6 https://m.edsoo.ru/7f41837c
’ [TonsiTrie 06 OKCUAAX ['JIOBAJI-JIAB https://globallab.ru/
bubmioreka LJOK
29 Bogopog. [Tousitre o 8 1 https://m.edsoo.ru/7f41837c
' KUCJIOTax U COSX ['JIOBAJI-JIAB
https://globallab.ru/
bubmoreka IIOK
23 Boga. PactBopel. [IoHsaTue 5 1 1 https://m.edsoo.ru/7f41837c
' 00 OCHOBaHUSIX [T'JIOBAJI-JTIAB https://globallab.ru/
OCHOBHBIEe KJ1acChl Bnb/morexa OK
24 HEODLAHIUECKIX 1 1 1 https://m.edsoo.ru/7f41837c
' Nt TJIOBAJI-JIAB
A https://globallab.ru/
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/

Wtoro no pa3peny 30
Pa3pen 3. Ilepuoguueckuii 3akoH u Ileproguueckas cucreMa xumudeckux 31eMeHToB [l. VI. MenpeneeBa. CTpoeHHe aTOMOB.
Xumuyeckas cBsizb. OKHC/IUTE/TbHO-BOCCTAHOBHUTE/IbHbIE peaKIuu
oot o Sumrra LOK
- Xﬂﬁmgcmx temerTos Il ; https://m.edsoo.ru/7f41837c
) : ['JIOBAJI-JIAB https://globallab.ru/
N. MenpeneeBa. CTpoeHue
aToMa
XuMHn4yecKkasi CBsI3b. bubmoreka LJOK
39 OKuC/IUTeTbHO- 3 https://m.edsoo.ru/7f41837¢
) BOCCTaHOBHUTEJIbHbIE ['VJIOBAJI-JIAB
peakLyu https://globallab.ru/
bubnuoreka IIOK
WToro 1o paszeny 15 https://m.edsoo.ru/7f41837c
I'JIOBAJI-JIAB https://globallab.ru/
bubnuoreka IIOK
Pe3eDBHOE BDeMs 3 https://m.edsoo.ru/7f41837c
P P TJIOBAJI-JIAB
https://globallab.ru/
OBILIEE KOJIMYECTBO YACOB 68
I10 ITPOT'PAMME
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9 KVIACC

KosinuecTBo yacos JJIeKTPOHHbIE
. HaumMeHoBaHMe pa3je/ioB U TeM K - (uudpossbie)
) IporpaMMbl Bcero 06H TPO/ILHPIE pﬁaKanecxne oOpa3oBare/bHbIE
padoThbI pabdoTsbI
pecypchl
Pa3pen 1. BenjecTBo U XMUMHYeCKHe peakijuu
bubmoTeka LJOK
. https://m.edsoo.ru/7f41a63
11 [ToBTOpEHMe U yrybeHre 3HAaHUN 5 1 5
) OCHOBHBIX pa3/e/ioB Kypca 8 kacca TTIOEAJI-TIAE
https://globallab.ru/
bubmoreka LJOK
https://m.edsoo.ru/7f41a63
1.2 OCHOBHUI)Ie 3aKOHOMEPHOCTU XUMHUeCKUX 4 5
peatiiu TJIOBAJI-TIAB
https://globallab.ru/
bubmoteka LJOK
https://m.edsoo.ru/7f41a63
13 OneKTpouTHYecKas AUCCOLUALIUS. 3 1 1 5
' XHUMHUUeCcKue peakijiy B pacTBOpax TTIOBAJI-JIAE
https://globallab.ru/
Nroro nio pa3geny 17
Pazpen 2. Hemera/uibl M UX coeiUHEHHS
bubmiorteka LJOK
https://m.edsoo.ru/7f41a63
OO0111ast XxapaKTepHUCTHKa XUMUUECKUX
21 s3neMeHTOB VIIA-rpymmsl. ["ajioreHsl 4 1 6
PyIHBL TJIOBAJI-TIAB
https://globallab.ru/
2.2 OO011jas1 XapaKTePUCTUKA XUMHUUECKUX 6 bubmioTeka LJOK

sneMeHTOB VIA-rpymmnsl. Cepa u eé

https://m.edsoo.ru/7f41a63
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coeJuHeHUst

6
T'JIOBAJI-JIAB
https://globallab.ru/

OO0r1ast xapaKTepuCTHKa XMMAYeCKUX

bubmioTeka LJOK
https://m.edsoo.ru/7f41a63

2.3 snemMeHTOB VA-rpynmnsl. A30T, docdop u ux 7 6
COeIUHEeHUs I'TOBAJI-JIAB
https://globallab.ru/
bubmoreka LJOK
OO0r11ast XxapaKTepUCTHKa XUMUUECKUX https://m.edsoo.ru/7f41a63
2.4 snemeHTOB [VA-rpynmsl. Yriepog u 8 6
KPeMHUM U UX COeZJMHEeHUs I'JIOBAJI-JIAB
https://globallab.ru/
Nroro nio pasgeny 25
Pazpgen 3. MeTtanabl 4 UX COeJUHEHUS
bubmiorteka LJOK
https://m.edsoo.ru/7f41a63
3.1 OO011ve cBOMCTBA METa/IOB 4 6
['JIOBAJI-JIAB
https://globallab.ru/
bubmioreka LJOK
https://m.edsoo.ru/7f41a63
3.2 BakHellilivie MeTasl/ibl ¥ UX COeUHEHUs 16 6
['JIOBAJT-JIAB
https://globallab.ru/
Wtoro no paspeny 20
Pa3pen 4. Xumus 1 oOKpykawouias cpeja
4.1 BemjectBa 1 maTepuasibl B KM3HU Yesi0BeKa 3 bubnuoreka IIOK

https://m.edsoo.ru/7f41a63
6
T'JIOBAJI-JIAB
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WToro 1o pa3zeny 3
bubnuoreka IIOK
https://m.edsoo.ru/7f41a63
Pe3epBHOe Bpems 3 6
T'JIOBAJI-JIAB
https://globallab.ru/
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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IIOYPOUYHOE IVIAHUPOBAHUE

8 KITIACC
N KoyimuecTBo uacoB Nara OekTpoHHbIE IU(POBHIE
, Tema ypoka Koutposibhbie | TIpakThHueckue o0pasoBaTebHbIE
n/n Bcero U3yUYeHUs
padoThI padoThI pecypchbl
IT .P
1 PEAMET XHMHH. TO/Ib XHMIH B 1 https://m.edsoo.ru/7efb3c3c
JKW3HM UejloBeKa. Tesa 1 BeljecTBra
1
2 OFIFTHE O METOAAX TOSHARIA B 1 https://m.edsoo.ru/9f459e9a
XUMUN
[TpakTrueckasi pabora Ne 1
1 9) 6
3 « paBNI/ma pabOTRLI B JIADOPATOPHH 1 https://m.edsoo.ru/ab2a57cb
Y TIpUEMBI 00parltieHus C
71abopaToOpHLIM 000PY/[OBaHHEM»
q .
4 WCTHIE BEIECTBA H CMECH . 1 https://m.edsoo.ru/8dffeead
CriocobbI pa3zeneHust cmecei
[MTpakTrueckast pabota Ne 2
5 «Pa3genenue cmeceii (Ha mpumepe 1 https://m.edsoo.ru/d9adcf25
OUHMCTKY TIOBAPEHHOU COJIN)»
6 ATOMBI U MOJIEKY/IBI 1 https://m.edsoo.ru/434a3592
X .3
7 VIMITHECKHE SIEMERTBL. SHAKH 1 https://m.edsoo.ru/3a97f7e6
(CMMBOJIBI) XUMUUECKUX 3/IEMEHTOB
[TpocThie U C/I0XKHBIE BelllecTBa 1 https://m.edsoo.ru/8d153ab3
ATOMHO-MOJIEKY/ISIPHOE YUueHHe 1 https://m.edsoo.ru/b44af747
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10

3aKOH IMOCTOSTHCTBA COCTaBa
BelllecTB. XUMuueckasi opmya.
BaneHTHOCTh aTOMOB XUMHUUECKHX
3/IeMeHTOB

https://m.edsoo.ru/3adc28c1

11

OTHocCuTeNnbHAasi aTOMHas Macca.
OTHocuTeNbHas MO/JIEKYJIADHAA
Madcca

https://m.edsoo.ru/fac67eel

12

MaccoBasi 107151 XUMHUUY€eCKOT0
37IeMeHTa B COeIMHEeHUU

https://m.edsoo.ru/95bcb8f5

13

Komnuectso BerjectBa. Moiib.
MousnspHas macca

https://m.edsoo.ru/668edb4a

14

du3nyeckue U XUMHUeCKHe
sIBeHUs. XUMUUecKas peaknua

https://m.edsoo.ru/8b878fcf

15

[Tpu3HaKU U YCIOBUS MMPOTEKAHUsI
XUMUYEeCKUX peakLyii

https://m.edsoo0.ru/84214963

16

3aKoH COXPdHEHHSA MaCChI BEIeCTB.

XyMuyeckue ypaBHeHUs

https://m.edsoo.ru/aalc152d

17

Borunciienus KonmyecTsa, Macchl
Bell|eCTBa 10 YpPaBHEHUSIM
XUMHUYECKUX peakLvi

https://m.edsoo.ru/b1656492

18

Krnaccudukarys XuMuueckux
peakuuii (CoeUHeHUs,
pa3sioXKeHusl, 3amMelleHus1, 0OMeHa)

https://m.edsoo.ru/fe58191f

19

M. B. JIoMOHOCOB — y4éHBIN-
sHUMK/IoTIencT. O6o0IeHue u
CHCTeMaTH3al[ysl 3HaHUMN

https://m.edsoo.ru/213bbeaf

20

KonTponbHast pabota Nel 1o Teme
«BeliecTtsa U XuMHUYeCKHe

https://m.edsoo.ru/cc95e5ed
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peakLn»

21

Bo3gyx — cmech rasos. Cocras
BO37yxa. Kucnopos — snemeHT u
ripocrtoe BeljecTBO. O30H

https://m.edsoo.ru/237315cf

22

dusnueckre U XUMUUECKHe
CBOMCTBA KMCJIOpPO/ia (peakLuu
OKHC/eHus1, ropeHue). [ToHsTHE 00
OKCHJaX

https://m.edsoo0.ru/67245d2f

23

Crioco6blI 1o/TyyeHust KUCIOpo/ja B
nabopaTopuy ¥ MPOMBILUIEHHOCTH.
IIpumeHeHue Kuciopoza

https://m.edsoo0.ru/896247cb

24

TernnoBoi 3peKT XUMMUUeCKoi
peakliIvy, TOHSITHE O
TEPMOXUMHUECKOM ypaBHEHUH,
9K30- ¥ SHAOTEPMHUUECKUX
peaKIusax

https://m.edsoo.ru/4d71febb

25

TonvBo (HedTh, yrosb U MeTaH).
3arpsi3HeHHe BO3/yXa, CTIOCOOBI ero
TIpeI0TBPALI[eHUsT

https://m.edsoo.ru/62a61752

26

[TpakTuueckast pabota Ne 3 110 Teme
«[Tonyuenue u cobupanue
KMCJIOPO/Ia, U3yUeHHe ero CBOMCTB»

https://m.edsoo0.ru/329545c9

27

Bopopos — sneMeHT U ripocToe
BelllecTBO. HaxoxieHre B IpuUpo/ie

https://m.edsoo.ru/2325645f

28

dusnueckre U XUMHUUECKHe
CBOWCTBa Boziopozia. IIpumeHeHne
BOZIOpO/ia

https://m.edsoo.ru/ae9eb4b5

29

IToHsiTHE O KHMCIOTaX U COJISIX

https://m.edsoo.ru/d743bf8d
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30

Crioco0blI 1oJTyueHust BOAOPO/ia B
naboparopuu

https://m.edsoo.ru/8dbbbc9b

31

[MTpakTrueckast pabota Ne 4 1o Teme
«ITonyuyenue u cobripaHue
BOZIOPO/ia, U3yUYeHUe ero CBOWCTB»

https://m.edsoo.ru/37a3324a

32

MornsipHblii 00bEM ra3oB. 3aKOH
Agorazpo

https://m.edsoo.ru/714a252d

33

Berunicnenust 06béMa, KonryecTBa
BellleCcTBa rasa 1o ero u3BeCTHOMY
KOJIMUEeCTBY BeIlleCTBa WK 00BEMY

https://m.edsoo.ru/25858514

34

Bbrurcienusi 06bEMOB ra30B 110
YPaBHEHUIO PeakIiy Ha OCHOBE
3aKOHa 00BEMHBIX OTHOILIEHHMA
ra3oB

https://m.edsoo.ru/ae3d2633

35

dusnyeckre U XMMHUECKHe
CBOMCTBA BO/IbI

https://m.edsoo.ru/272b514c

36

CoctaB ocHoBaHuii. [ToHATHe 00
HMHJYKaTopax

https://m.edsoo.ru/3d2634ef

37

Bo/a Kak pacTBOpUTETb.
HacpliieHHbIe ¥ HEHACHIIIIEHHbIE
pacTBoOpbl. MaccoBasi oSt
BeII[eCTBa B pacTBOpe

https://m.edsoo.ru/2b19b4el

38

[MTpakTrueckas pabota Ne 5 o Teme
«[IpurorossieHre pacTBOPOB C
orpezie/IEHHOW MaCcCOBOM 0/en
PacTBOPEHHOIO BellleCcTBa»

https://m.edsoo.ru/9f55a219

39

KonTtposnbHast pabota Ne2 110 Teme
«Kucnopoza. Bogopoa. Bona»

https://m.edsoo.ru/c1c97fe3
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40

OKcufpl: coCcTaB, KlaccUdHUKaLys,
HOMeHK/IaTypa

https://m.edsoo.ru/c321335c

41

[Tonyuenuve u xXumMuyeckre
CBOMCTBA KMCJIOTHBIX, OCHOBHBIX U
aM(OTepHBIX OKCHOB

https://m.edsoo.ru/bce52bca

42

OcHoOBaHMS: COCTaB,
K/accuduKalysi, HOMeHK/IaTypa

https://m.edsoo.ru/cad9bc8a

43

[TonyueHve u XuMHUYeCcKre
CBOICTBa OCHOBAHUH

https://m.edsoo.ru/eb3b238b

44

KucnoTsl: cocras, Kiaccudukariys,
HOMeHK/IaTypa

https://m.edsoo.ru/c589a687

45

HOJIy‘-IEHI/Ie U XUMHUUeCKue
CBOIMCTBa KMC/IOT

https://m.edsoo.ru/d2cc4664

46

Conu (cpefHUe): HOMEHK/IATYpa,
Crioco6bl OMyYeHusi, XMMUUeCcKHre
CBOMCTBA

https://m.edsoo.ru/66bad57a

47

[MTpakTrueckast pabota Ne 6.
Perenne skcrieppumMeHTaTIbHBIX
3aza4 110 TeMe «OCHOBHbIE KJ/1aCChI
HeopraHuyeCcKux CoeMHeHUN»

https://m.edsoo.ru/ef5f5b6d

48

['eHeTnueckas CBSI3b MeXIY
KJ/IacCCaMU HeopraHuyecKux
coeZIMHEeHUM

https://m.edsoo.ru/3eafb436

49

O06o00611eHre ¥ CCTeMaTH3alI[|s
3HaHUU

https://m.edsoo.ru/aedf982e

50

KonTponbHast pabota Ne3 110 Teme
"OCHOBHBI€ KJIaCChl
HeopraHuyeCcKux coeiMHeHu"

https://m.edsoo.ru/53e93cf?2
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51

HepBbIe ITOTIBITKKA KJ'IaCCI/I(bI/IKaL[I/II/I
XUMHUUYECKHX 371eMeHTOB. [ToHsTHE
O I'PYIIIIax CXOAHBIX 3JIEMEHTOB

https://m.edsoo.ru/45cb955f

52

[Teproguueckuii 3aK0H U
Ileproguueckas cucrema
XUMUUeCKUX 3y1emMeHToB [. 1.
MeHngesieeBa

https://m.edsoo.ru/acfe3f3c

53

[Tepuogpl, TPyIIIIbI, MOATPYIIIILI

https://m.edsoo.ru/dd7cc851

54

Ctpoennie atomoB. CocTas
aTOMHBIX s7iep. M30Torbl

https://m.edsoo.ru/b34e5fb1

55

CTpoeHue 3/1eKTPOHHBIX 000/10UeK
aTOMOB 37ieMeHTOB [leproguyeckoi
cucremsl [. 1. MeHpeneeBa

https://m.edsoo.ru/ftb64d6ef

56

XapakTepruCcTUKa XMMHUUeCKOT 0
3JIeMEHTa 10 ero MoJIOXKeHUIO B
[Tepuoanueckoii cucreme . Y.
MeHpeneeBa

https://m.edsoo.ru/3627afb4

57

3HaueHue [Teproanueckoro 3akoHa
JJ151 pa3BUTHSL HAYKU U MTPAKTHKU.
. . MeHnpienneeB — y4éHbIH,
neziaror ¥ rpak/jaHuH

https://m.edsoo0.ru/83762e95

58

Pe3epeHbIit ypok. O600IIEHTE U
CUCTeMaTH3aLus 3HaHU /
Bcepoccurickas npoBepouHast
pabota

bubnuoreka IIOK
https://m.edsoo.ru/00adb33c

59

KonrposnsHas pabota Ned ro Teme
«CTtpoenue aroMa. XUmMuyeckas
cBsi3b» / Beepoccuiickas

bubmoreka LIOK
https://m.edsoo.ru/00adb486
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npoBepouHasi paboTta

DJIeKTPOOTPHLIATETHHOCTH ATOMOB

60 1 https://m.edsoo.ru/2667a766
XUMUYECKUX 3/IEMEeHTOB

61 HMonHHasg xumMuueckas CBI3b 1 https://m.edsoo0.ru/2628cf49
K

62 OBA/ICHTHAA HO/HApHAA 1 https://m.edsoo.ru/67fb6476
XAMUYeCKas CBS3b
K

63 OBA/IEHTHAA HEMO/ApHAA 1 https://m.edsoo.ru/f32e6211
XUMHUUEeCKasi CBI3b

64 CrereHb OKUC/ICHUSA 1 https://m.edsoo.ru/fe73b9dc
0 -

65 RUCTTATEIRHO 1 https://m.eds00.ru/665e2d2d
BOCCTAHOBUTEJIbHBIE PEAKI[UU

66 OKUC/IUTEN U BOCCTAHOBUTETU 1 https://m.edsoo.ru/eb264264
Pe3epeHbIit ypok. O600IIEHTE U

67 CHCTEMATH3ANIA SHAHMI 10 TEME 1 https://m.edsoo.ru/62539d2c
«CTtpoeHue aToMa. XUMHUUeCKast
CBSI3b»
P 5 .

68 €3epBHLIH ypok. Obobierue i 1 https://m.eds00.ru/c8769b1b
CUCTeMaTU3aLysl 3HaHUH

OBIIEE KOJIMYECTBO YACOB T10 68

I[TPOI'PAMME
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9 KVIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KoHTpo/ibHBIE

Bcero
padoThI

IIpakTHYeckue
padoThI

Hara
HU3y4eHHUs

d/1eKTpOHHBbIE HUu(pOBbIE
oOpa3oBarTe/IbHbIE

pecypchbl

[Teproguueckuii 3aK0H.
[Tepuogrueckas cucrema
XMMUYeCKUXx 31eMeHToB /1. U.
MengeneeBa

https://m.edsoo.ru/ac197bf5

3aKOHOMEpPHOCTH B U3MEeHEeHUU
CBOMCTB XMMHYECKUX 3JIEMEHTOB
MIepBLIX TPEX MepUo0B

https://m.edsoo.ru/44bdf4b2

Knaccudukarysi 1 HoMeHK/1aTypa
HeOpraHUuecKHX BellecTB

https://m.edsoo.ru/d96e16b9

Bupl XMMU4eCKOU CBSI3U U TUIIBI
KPUCTA/VTMYeCKUX PEIIETOK

https://m.edsoo.ru/e39821fc

KonrposbHast pabota Nel o Teme
«[ToBTOpEHUe U yraydseHne
3HaHUM OCHOBHBIX Pa3/iesioB
Kypca 8 kiacca»

https://m.edsoo.ru/2a531ece

Knaccudukaiys XuMuueckux
peakL1ii 10 pa3/InyHbIM
Tipr3HaKaM

https://m.edsoo.ru/61f97329

[ToHsATHE O CKOPOCTH XUMUYECKOH
peakuuu. [ToHsITHe 0 TOMOTeHHBIX
Yl TeTepPOreHHbIX PeakLUsax

https://m.edsoo.ru/e73c3ef4

TlonsTHE O XUMHUYECKOM
paBHOBecUU. PaKTOPBI,

https://m.edsoo.ru/afbc35b2
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B/IUSIIOLL[MIE HA CKOPOCTh
XUMHUYeCKOHN peakijuu U
T0JI0)KeHe XUMUUeCKOTo
PaBHOBECHS

OKUCTUTeNTLHO-
BOCCTaHOBHUTE/TbHbIE peaKlu1

https://m.edsoo.ru/16ddaal?7

10

Teopust 3/1eKTPOIMTUUECKON
aucconyaiu. CUibHbIE U
cy1abble 371eKTPOTUTBI

https://m.edsoo0.ru/965c6a66

11

VonHble ypaBHEHUS peakLUi

https://m.edsoo.ru/43f4b85c

12

XuMHUUecKre CBOMCTBA KUC/IOT U
OCHOBaHUM B CBeTe
Tipe/iCTaBIeHU 00
3/1eKTPOJTUTUUECKOM
JUCCOLMALIN

https://m.edsoo.ru/9adee23c

13

XuMHMYecKre CBOMCTBA Cojiel B
CBeTe MpeZicTaB/ieHui 00
3/1eKTPOJIUTUUECKOM
JIACCOILHAI[AN

https://m.edsoo.ru/339ae525

14

[ToHsiTHE O THU/POJH3e Comelt

https://m.edsoo.ru/be3c2519

15

O06o0011IeH1Ee ¥ CHCTeMaTH3al[s
3HaHUM

https://m.edsoo.ru/78322bfb

16

ITpakTrueckast pabora Ne 1.
«Permienue 3KkcriepuMeHTaTIbHBIX
3aaa4y»

https://m.edsoo.ru/c172d37d

17

KonTponbHast pabota Ne2 1o Teme
«ONeKTPOIUTHYEeCKast
Jucconuanusi. XuMuueckre

https://m.edsoo.ru/2b5a2162
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peaKLKr B paCTBOPax»

18

OO0111ast XapaKTepUCTHKA
rajioreHoB. XuMnudeckue
CBOMCTBA Ha TipuMepe Xjopa

https://m.edsoo.ru/c3eaeb47

19

Xnoposopopog. ConsiHas
KUCJIOTa, XMMUUECKHe CBOMCTBA,
roiyyeHue, npyuMeHeHue

https://m.edsoo.ru/daf6b6e7

20

[TpakTrueckast pabora Ne 2 110
TeMe «IlonyyeHue consitHOM
KHC/IOTbI, U3y4YeHre eé CBOMCTB»

https://m.edsoo.ru/9a2bd4de

21

BbruncieHusi o ypaBHeHUsIM
XUMHUUECKUX peaki[ui, eciv OfiuH
13 peareHToB J]aH B U30bITKe

https://m.edsoo.ru/fa37c94c

22

OO011jas1 XapaKTepUCTHKA
371eMeHTOB VIA-rpyrirsl

https://m.edsoo.ru/e79ebfa3

23

AnnotponHble MogudUKaLN
cepbl. HaxoxzieHue cepbl U eé
CoeIMHeHUM B IPUPOJe.
X¥MHYecKre CBOMCTBa Cepbl

https://m.edsoo.ru/5e3339bd

24

CepoBofiopo/i, CTpoeHwe,
bu3nuecKre U XUuMHUYecKue
CBOICTBA

https://m.edsoo.ru/384dcc68

25

Oxcuyipl cepbl. CepHasi KUCJ/IOTa,
¢dusrueckre 1 XUMHUUECKHe
CBOWCTBA, MPUMeHeHHe

https://m.edsoo.ru/ae5652{6

26

XuUMHUeCcKre peakIyy, JTeKalije
B OCHOBE MPOMBILIIEHHOTO
criocoba ToJTyueHHst CePHOU

https://m.edsoo.ru/acc7d4bf
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KUCIOTBI. XUMHUUeCKoe
3arpsi3HeHue OKPY>Kalollel cpe/ibl
COeZIMHEeHUSIMU CephbI

27

BrIunciieHue MaccoBoi 101
BBIXO/Ia MPO/IyKTa peakiLin

https://m.edsoo.ru/7dac2b46

28

OO0r11ast XapaKTepyUCTUKA
371eMeHTOB VA-rpymnnsl. A30T,
pacripocTpaHeHue B IPUPO/ie,
¢busnyeckre U XUMUUECKHe
CBOMCTBa

https://m.edsoo.ru/6bfdf145

29

AwmMuak, ero ¢pusmueckre u
XUMHUUECKHe CBOICTBA,
ToJIyyeHre U pUMeHeHue

https://m.edsoo.ru/e69bfb89

30

[Tpaktrueckast pabora Ne 3 110
TeMe «[losyueHre amMmmuaka,
H3yueHre ero CBOMCTB»

https://m.edsoo.ru/f4c23a53

31

A3oTHas KUC/oTa, eé dhr3ndeckre
1 XMMHYeCcKre CBONCTBa

https://m.edsoo.ru/f2d85456

32

Wcrnonb3oBanre HUTPATOB U
COJiel aMMOHUSI B KaueCcTBe
MUHepaJIbHbIX YA00peHU.
XUMHUYECKOe 3arpsisHeHHe
OKpYKarolllei cpeibl
COeIMHeHUsIMU a30Ta

https://m.edsoo.ru/7fbdef49

33

®dochop. Okcup docdopa (V) u
tdocdopHas Kucnora, pusnyeckre
Y XUMHUUeCKre CBONCTBa,
roJiyueHue

https://m.edsoo.ru/c8af5f46
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34

Ucnons3oBanue (ocdatos B
KauecTBe MUHepa/bHbIX
yAoOpeHuii. 3arpsi3HeHHe
TIPUPO/HOM cpejibl hocdaTamu

https://m.edsoo.ru/79c51b82

35

Yrnepoj, pacripocTpaHeHue B
nipupojie, hbu3nUecKre 1
XUMHUUeCKUe CBOMCTBA

https://m.edsoo.ru/eal6ee43

36

Oxkcufpl yriaeposa, ux
bu3nuecKre U XUuMHUYecKue
CBOMCTBA. DKOJIOTMUeCKHe
npo6JieMbl, CBsI3aHHbIE C OKCUJIOM
yryiepoga (IV)

https://m.edsoo.ru/a6915c71

37

YToJIbHast KUC/I0Ta U eé COJIU

https://m.edsoo.ru/36a13d99

38

ITpakTrueckasi pabota Ne 4 1o
TeMe "[losiyyeHue yIieKucioro
raza. KauectBeHHast peakijys Ha
KapboHaTr-voH"

https://m.edsoo.ru/4de4a8dc

39

[TepBoHauanbHbIe TIOHATHS 00
OpPraHUYeCKHX BelllecTBax Kak 0
COeJUHeHUSIX yTraeposa

https://m.edsoo.ru/822fb263

40

Kpemnuit 1 ero coeyiHeHus

https://m.edsoo.ru/1e94ee3a

41

[MTpakTrueckas pabota Ne 5.
PeriieHuie 5KCriepUMeHTaTbHBIX
3a7iay 1Mo TemMe «BakHeIMe
HeMeTa/l/Ibl ¥ UX COeUHEeHUs»

https://m.edsoo.ru/d72fa3e8

42

KonTtpospHast pabota Ne3 1o Teme
«BakHeHIIIe HeMeTaslIbl U UX
COeIHeHUS»

https://m.edsoo.ru/f5bae73d
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OO6111ast xapakTepuCcTUKa
XUMHAYeCKUX 3/IeMeHTOB —
MeTa/uioB. MeTasinyeckast CBsi3b

43 https://m.edso00.ru/83192917
Y MeTaJlyTiuecKas
KpHUCTa//INyecKas peliéTka.
du3nueckre CBOMCTBA MeTaslJIoB
XHMHUUeCcKue CBOMCTBA MeTaJljioB.

44 ONeKTpOXUMUUECKUH PAJ, https://m.edsoo.ru/5a41d1d4
HanpsDKeHWH MeTaslioB
OO61mue criocoObl MoTyYeHust
MeTasioB. CryiaBbl. BeruncieHust

45 10 YpaBHEHUSIM XUMUUEeCKUX https://m.edsoo.ru/435b87d4
peakI[yii, eC/ii OZIUH U3 peareHToB
CO/IEPKUT TIPUMeCH

46 [ToHsiTHE O KOPPO3WX MEeTaJsIJIoB https://m.edsoo.ru/2c28£427

47 [[TenouHble MeTaNIbI https://m.edsoo.ru/c86edb4a
@)

48 KCHIBRL M THAPORCHIRT HATPHA https://m.edsoo.ru/4fdeelae
Kastusi

49 meﬂoquOBeMeHH{uHe METasIbt = https://m.edsoo.ru/2bb5cf7b
KaJTbL[UI U MarHUi
B -

50 IHIEHIIIE COSAUHEIIT https://m.edsoo.ru/85c2cal6
KaJTbIUs
O06o006111eHrEe ¥ CCTeMaTH3aL[s

51 N https://m.edsoo.ru/593a4ab?7
3HaHUM
e 601 o6

52 SCEROCTS BOART K CHOCODBL € https://m.edsoo.ru/869f76b9
yCTpaHeHUst

53 [MTpakTrueckast pabota Ne 6 o https://m.edsoo.ru/669f6cdd

Teme "JKECTKOCTb BObI U METObI
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eé ycrpaHeHust"

54

AmroMUHUN

https://m.edsoo.ru/37e792ee

55

AmdoTepHbIe CBOIMCTBa OKCHU/A U
TUJPOKCHZA

https://m.edsoo.ru/82b7fa7d

56

XKenezo

https://m.edsoo.ru/b3996d2a

57

OKcu/ibl, TUIPOKCH/IBI U COH
xene3sa (II) u xxenesa (I1I)

https://m.edsoo.ru/c3f79221

58

O06o006111eH1Ee ¥ CCTeMaTH3al[s
3HaHUM

https://m.edsoo.ru/dbd9af72

59

ITpakTrueckast pabora Ne 7.
PerieHue sKcriepuMeHTaIbHBIX
3a/1au 110 TeMe «BakHeliire
MeTaJlJibl ¥ UX COe/IMHEHUS»

https://m.edsoo.ru/462adf7f

60

BbruriciieHusi o ypaBHeHUsIM
XUMHUUECKUX peakLvid, ec/id 0/IuH
13 peareHToB JjaH B U30bITKe WIH
COJIePKUT MprUMecH. BrrurcieHus
MacCOBOM JI0/IM BbIX0O/ja IPO/IYKTa

peakLuu

https://m.edsoo.ru/a7a5913a

61

O06o006111eHMEe ¥ CUCTeMaTH3al[s
3HaHUU

https://m.edsoo.ru/eed7f912

62

KonTtposnbHas pabota Ne4 1o Teme
«BakHelime MeTanibl U UX
CcoeIMHeHUs»

https://m.edsoo.ru/5b499218

63

BEU_[eCTBa " MaTepuaJ/ibl B
HOBCE,Z[HGBHOﬁ JKHW3HU 4yesloBeKda

https://m.edsoo.ru/483adc3a

64

Xumuryeckoe 3arpsisHeHue
OKpY’Karolllel cpefibl

https://m.edsoo.ru/f3f919fd
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Ponb xumuu B peleHnmn

65 1 https://m.edsoo.ru/a98127b9
9K0JIOTUUECKUX TTpobieM
Pe3epeHbIii ypok. O600ITIEHHE U

66 . 1 https://m.edsoo.ru/1c364847
CHUCTeMaTU3aLiysl 3HaHUH
P % )

67 e3epBHbIi ypok. O6obuieHue v 1 https://m.eds00.ru/56f46bf5
CUCTeMaTH3aLysl 3HaHUH
PesepBHbIii ypok. O600111€HIE 1

68 . 1 https://m.edsoo.ru/b221b45c
CUCTeMaTH3aLysl 3HaHUH

OBIIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME
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ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUSI OCHOBHO

OBPA30OBATEJ/IbHOW ITPOT' PAMMBI

8 KVIACC

Kop
NnpoBepsieMoro
pe3yjbTara

ITpoBepsieMble NpeAMeTHBIE Pe3y/IbTaThl 0CBOEHHs 0CHOBHOMH
oOpa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOT'0 00111ero 06pa3oBaHus

1

[To Teme: «IlepBoHauanbHble XUMHAUYECKHE TIOHATUS»

1.1

pPacKpbIBaTh CMBIC/I OCHOBHBIX XWMWYECKUX TIOHATHN: aTom,
MoOJIeKyJla, XUMHUECKUI 3/IeMeHT, TPOCTOe BeLeCTBO, CJIO)KHOe
BellleCTBO, CMecCh (OJHOpOJHasi W HEeOJHOPO/Hasi), Ba/leHTHOCTb,
OTHOCHTe/IbHAsi aTOMHasi W MOJIeKy/spHasi Macca, KOJMUecTBO
BelllecTBa, MOJIb, MOJISIDHAsi Macca, MaccoBasi ZI0isi XMMHUYeCKOTo
3/IeMeHTa B COeIMHEHUH, MOJIIPHBIA 00BEM, XUMUUeCKast peakliys,
KnaccubuKalys  peakluid: peakUdd COeIMHEHHs, peaki[uu
pa3/IOKeHUs], peakWy 3aMellleHus], peaklUuud oOMeHa, 3K30- U
9H/I0TepMUYECKHe peaKlud, TeryioBod 3¢ heKT peakijuu, pacTBOp,

MaccoBasi 10Jis BelljeCTBa (TIPOLIeHTHasi KOHLIeHTpaLusi) B pacTBOpe

1.2

WJIIFOCTPHUPOBAThE B3dWMMOCBS3b OCHOBHBLIX XHMMHUUECKHX TIOHATUHN U

TMMPUMEHSATDH 3TH MOHATHUA DU OITMCAHWU BEIIECTB U UX HpeBpaH_IEHI/II;‘I

1.3

HCI0J/Ib30BdATh XUMHUUECKYHO CHUMBOJIMKY AJid COCTABJIEHUA d)OpMy'J'I

BeleCTB U yPaBHEHUN XUMUUECKHX peakLri

1.4

pacKpbIBaTb CMBICT 3aKOHOB COXPaHEHUsI MacChl BeLeCTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJ/ISIDHOTO YYeHHs], 3aKOHa

Asorazpo

1.5

onpenejdaTb Ba/JIGHTHOCTb aTOMOB  3/IEMEHTOB B 6I/IHaprIX

COeIMHEeHUSIX

1.6

K]'IaCCI/ICl)I/IL[I/IpOBaTB XUMHYEeCKHEe peaklnu (HO Unciy MU COCTaBy

YYaCTBYHOIMX B peakLUM BellleCTB, 10 TeraoBoMy 3¢hdeKTy)

1.7

BBIUHUC/IATD OTHOCUTE/IbHYIO MOJIEKYJ/IIDHYIO W MOJISIPHYIO MACChI

BeIIeCTB

1.8

BBIUKC/ISITE MAacCOBYIO /IOJIF0 XMMHUYECKOTO 37ieMeHTa Mo (opMyJie




CoerMHeHUs,

1.9

BBIUMC/ISITH MAaCCOBYHO /IO/TIO BeIlleCTBa B PaCTBOPE

1.10

TIPUMEHSITh eCTeCTBeHHOHAYUYHbIe MeTO/Ibl [T03HaHUsI — Hab/roieHue,
v3MepeHue, MOJeIUpOBaHWe, SKCIepuMeHT  (peasbHbIA U

MBbIC/IEHHBIN)

[To Teme: «BaxkHelillne Npe/iCTaBUTE/TM HEOPraHUYeCKUX BeLeCTB»

2.1

PaCKpbIBATb CMBIC/I OCHOBHBIX XHWMHUUECKHX TTOHSTHM: OKCH/,

KncC/i0Ta, OCHOBaHue, COJIb

2.2

oTpeZieNISiTh TIPUHA/JIEXKHOCTh BEIeCTB K OIpeAeéHHOMY KJIacCy

coeIMHeHUH Mo (opmyJiam

2.3

K/1accupULMPOBaTh HeOpraHWYeCcKue BelllecTBa

2.4

XapaKTepu30BaTh (OMMCHIBATh) OOI[He XHUMHYECKHe CBOMCTBA
BeII[eCTB Pa3/IMUHbIX K/IaCCOB, MOATBepXK/asl OMKcaHye TIpUMepamMu

MOJIEKY/ISIPHBIX ~ ypPaBHEHWM  COOTBETCTBYHOIIMX  XUMUUECKHX

peakuuin

2.5

MPOTHO3HUPOBATH CBOMCTBAa BeleCcTB B 3daBUCHMMOCTH OT HX
Ka4eCTBEHHOI'0 COCTdBd, BO3MO>XHOCTHU IIPOTE€KAHUSA XHUMHNUYECKUX

TIpeBpallieHUH B Pa3/IMYHbIX YCIOBUAX

2.6

C/iejoBaTh TpaBWIaM TIO/b30BaHUS XUMUUECKOW TIOCyAoN U
nabopaTopHbIM 000pyZOBaHMEM, a TakKe TpaBUIaM OOpallleHust ¢
BeIlleCTBAaMH B COOTBETCTBUM C HWHCTPYKLUSIMHM T10 BBITIOJTHEHHIO
7abopaTOPHBIX XUMHUYECKUX OIBITOB IO MMOJIyUYE€HUI0 U COOMPAHHIO
ra3o00pa3HbIX BelecTB (BOAOPOZA U KUC/IOPOZA), TIPUTOTOBIEHUIO
pPacTBOpPOB C ONpe/e/IéHHOM MacCOBOW [l0/iel  pPacTBOPEHHOTO
BellleCcTBa, IJIAHUPOBATh U TIPOBOJUTb XUMHUUECKHe SKCITePUMEHTbI
M0 pacrio3HaBaHWI) PACTBOPOB IMe/IoUell U KUCIOT C TIOMOIIBIO

VH/IMKaTOPOB (/1aKMyC, (heHONI(TanenH, MeTUIOPaHX U [Ipyrue)

2.7

MMpOBOANTb paC‘—IéTBI 10 YPaBHEHHWIO XUMHUECKOH peaKuuu

ITo Teme: «[lepuoguueckuii 3akoH W Ilepuoguueckass cucrema
XuMHUueckux 3emeHToB [I. M. MenpeneeBa. CTpoeHUe aTOMOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTE/IbHbIE peakmn»

3.1

PacKpbIBaTb CMBIC/I OCHOBHBIX XMMHUYECKUX MOHATUM: SIIPO aToMa,
3/IEKTPOHHBIM (/IO aTOMa, aTOMHas OpOuWTa/sb, pajuyC aroMma,

XUMHYECKasA CBA3b, IOJIADHAd W HETIOJ/IIpHasd KOBAJIEHTHAS CBA3b,




3JIEKTPOOTPpULIATE/IbLHOCTh, HWMOHHAA CBA3b, HWOH, KdTHOH, dHHOH,

CTerieHb OKHC/IeHUsA

3.2

KJ'IaCCI/ICl)I/IL[I/IPOBaTL XUMH4yeckKue 3/;ieMeHThI

3.3

OTHUCHIBATh M XapaKTepu30BaTh TabmuHyo Gopmy [lepuoanueckoit
CUCTeMbl XMMHUUYECKUX 3J/IeMEHTOB: pas/iuyarb IOHATUS «IJIaBHas
nogrpyrma (Arpymnma)» U «mobouHas mnoarpynma (Brpymma)»,

«MaJible» U «DO0JIBIINe» rnepuoabl

3.4

packpeiBaTh cMbica [lepuoguueckoro 3akoHa [I.M. MeHpgesneeBa:
JIeMOHCTPUPOBaTh  [MOHUMaHWe TePUOJUYeCKOM  3aBUCUMOCTH
CBOMCTB XMMWUUECKMX 95JIeMEHTOB OT WX T[IOJIOKeHUs B

[Teproanueckoit cucTeme

3.5

COOTHOCHTh O0003HAueHWsi, KOTOpble HMeTCI B  Tabwmie
«[lepromuueckass  cucTeMa  XWUMWYeCKMX  37emeHToB  [I.U.
MeH/jeleeBa» C UWCIOBBIMUA XapaKTePUCTHKAMHU CTPOEHHsS] aTOMOB
XMUMUYECKUX 3/7eMeHTOB (COCTaB W 3apsf sifipa, oOIee UKC/I0

3JIEKTPOHOB U pacripeZie/ieHHe UX 10 3/IEKTPOHHBIM CJIOSIM)

3.6

ornpenejdTb  CTereHb  OKMC/IE€HHsa  3/IEMEHTOB B 6I/IHEIPHBIX

CoeJMHeHHAX

3.7

onpefensTh BUJ XWMHUUECKOW CBSI3M (KOBajleHTHasi U MOHHas) B

HeOprdHU4YeCKUX COeJUHEHUAX

9 KJIACC

Kop
npoBepsieMoro
pe3yjbTaTa

ITpoBepsiemMble NpeMeTHBIE Pe3y/IbTaThbl 0CBOEHHS 0CHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbI 0CHOBHOTI'0 001iero 006pa3oBaHusi

1

ITo Teme: «BELLIGCTBO N XUMHWYeCKasd peaKuusa»

1.1

PacKpbIBaTh CMBICJT OCHOBHBIX XMMHUECKHX TOHSTHI: pacTBOP,
5/IEKTPOJIUTBI, HE3JIEKTPOJIUTBI, 3/I€KTPOIUTHYECKas JUCCOLMALIS,
peakIu MOHHOTO 0OMeHa, KaTaju3aTop, XUMUYeCKoe paBHOBeCHe,
obparumbie u HeoOpaTuMbie peakiuy,
OKUC/TUTETbHOBOCCTaHOBUTE/TbHbIE peakiuy, OKUC/TUTE]Tb,
BOCCTAQHOBHTE/Ib, OKUCJeHHe W BOCCTaHOBJIEHHe, a/jIoTPOIIHS,
am(oTepHOCTb, XWMHUecKas CBs3b (KOBa/JieHTHas, WOHHas,

METaJ'IJ'II/I‘JECKaﬂ), KPpHUCTA/IJIMYeCKast peLLIéTKa, CIlJIaBbl, CKOPOCTb




XHMUUeCKOM peakKuun

1.2

WJIJIFOCTPHUPOBATh B3dWMMOCBS3b OCHOBHBIX XMMHUUECKHUX TIOHATUN U

MPUMEHSATD 3TU MMOHATHA IIPU OIIMCAHWHU BEIIECTB U UX HpEBpaH_IEHI/II\/,I

1.3

COCTaBJ/ISITh YPaBHEHUsI 3JIEKTPOJIUTUUECKON [UCCOLMALIUMA KUCIIOT,
1iesioueid ¥ CoJiel, TOJIHble W COKpAallléHHbIe ypaBHeHHUs peakLuid

WOHHOr0 0OMeHa

1.4

PaCKpBIBaTh CYIIHOCTb OKHC/IMT@/IbHO-BOCCTAHOBUTE/IbHBIX peaKqu/'I

nocpe CTBOM COCTAaBJ/IEHUA 3JIEKTPOHHOI'O OasaHca 3TUX peaKL[I/Iﬁ

1.5

TIPOBO/IUTH PACUETHI 110 YPABHEHUIO XUMUUECKOUW peakLivuu

I[lo Temam: «Hemetanibl U UX coefuHeHUs» U «MeTalibl U UX

COeJUHeHUsI»

2.1

XapakTepu3oBaTth  (omMchiBaTh) o0mue W crenuduueckye
XMMHYeCKHe CBOWCTBA MPOCTBIX U CJI0XKHBIX BeLLeCTB, NOTBepKAast
OnvcaHWe TpUMepaMU MOJIEKY/ISPHBIX UM MOHHBIX YPaBHEHUM

COOTBETCTBYIOIIUX XUMHWUYECKUX peaKqu/'I

2.2

COCTaBJIATb YDABHEHUA peaKL[Hﬁ, MNoATBEPXKAAIIKUX CYIIeCTBOBAHME

reHeTUUeCKOM CBSI3U MeXAy BeleCTBAMU PA3/IMYHBIX KjIdCCOB

2.3

MPOTHO3MPOBATH CBOICTBa BelIeCTB B 3dBUCUMOCTH OT X CTPOEHHH,
BO3MO>XHOCTH IMPOTEKAHUA XUMHUUYECKHUX HPEBpameHHﬁ B PA3/IMYHBIX

YCJIOBUSIX

2.4

CJlefioBaTh TIPaBWIaM  TIO/Tb30BaHUSI XWUMWYECKOW TIOCY/ION |
nmabopaTopHbIM 000py/ZIOBaHWEM, a TakKe MpaBUIaM OOpalieHusi C
BellleCTBAaMH B COOTBETCTBUM C WHCTPYKLUSIMHM T10 BBITIOJTHEHHIO
nabopaTOPHBIX XUMUYECKUX OTBITOB T0 MOIyUYeHUI0 U COOMPAHHIO

ra3o00pa3HbIX BelllecTB (aMMHUaka U yriaeKUC/Ioro rasa)

2.5

TIPOBO/IUTh PeakKlvd, TIO0/TBepKAAarole KaueCTBEHHbIN COCTaB
pa3/IMUHBIX BeILeCTB: PACIO3HaBaTh OIBITHBIM MyTEM XJIOPUJ-,
opomuz, wuoaun, KapboHart, Qocdar, cumMkaT, Cyabdar,
TU/IPOKCU/IMOHBI, KATUOHBI AMMOHUS, NOHbI W3yUeHHBIX MeTaslioB,

MPUCYTCTBYHOLIKME B BOAHBIX PACTBOPAX HEOPIdHUUYECKHUX BEILECTB

[To Teme: «Xumus ¥ OKpysKarollias cpega»

3.1

PAaCKPBIBATE CMBICJI OCHOBHBIX XHWMHWUYECKUX TTOHSITHIA: H,Z[K

BeleCTBa; KOPPO3Wsd METAJI/IOB

3.2

MPpUMEHSATHL OCHOBHLIE OIlepaln MBIC/TUTe/TbHOM AedATeJIbHOCTH —




dHa/IM3 MW CHHTE3, CpdBHEHHE, 0606H.[€HI/IG, CUuCTeMaTu3aluio,
BbISAB/IEHHE TIPUYMHHO-C/1€ICTBEHHBLIX CBSI3eN — AJIT U3y4YeHUs
CBOMCTB BeleCTB U XUMHYECKUX peaKL[Hﬁ; €CTeCTBEHHOHAYyUHbIE
MeTOJbI IIO3HAHUA — HEl6J'II-O,[[€HI/Ie, Hn3MepeHue, Moae/1rMpOBdHHe,

5KCIepUMEHT (peasibHbIN U MbIC/IEHHBIN)




ITPOBEPAEMBIE OJIEMEHTBI COJEPXKAHUA

8 KVIIACC

Kopg

IIpoBepsieMblii 3/1eMeHT CO/iep>KaHUA

1

HepBOHaanII)HI)Ie XHUMHUYeCcKHre 1OoOHATHUA

1.1

IIpegmer xvMuun. Ponb XUMHM B JKU3HU UejiOBeKa. XUMUSI B CUCTeMe Hayk.
Tena u BewjectBa. Pr3nuecKre CBOWCTBA BellecTB. ArperatHoe COCTOSIHUE

BelecTB

1.2

ITonsiTHe o MeTO/aX IM03HaHHA B XUMHH. Yuctele BeleCTBa U CMeCH. Cnoco0Osbl

pasfiesieHusi cMeceun

1.3

ATOMBI U MOJIEKY/JIBI. Xumuueckrde 37eMeHTbl. CHMBOBI XUMHUUYECKUX

3JIEMEHTOB. HpOCTbIe " CJI0OKHBIE BeleCTBd. ATOMHO-MOJIEKYJ'IHPHOG yueHue

1.4

Xumunyeckasi popMysia. BareHTHOCTb aTOMOB XMMUYECKUX 3JIeMEHTOB. 3aKOH
MOCTOSIHCTBA ~ CcocTaBa  BewlecTB. OTHocWTenbHasg aTrOMHas — Macca.
OTHocuTenbHasg MoJieKy/sipHasi Mmacca. MaccoBasi [0/l XMMHYEeCKOoro

3J/IeM€eHTa B COeJUHEHHNHN

1.5

KomuectBo Bemjectsa. Mosib. MossipHas Macca. B3aMOCBs3b KO/IMUeCTBa,
Macchl Y uMc/la CTPYKTYPHBIX e[UWHHUL] BewlecTBa. PacuéTsl mo ¢opmyniam

XUMHNYeCKHnX COE,E[I/IHEHI/Iﬁ

1.6

dusnyeckre U XUMUUECKUe siBJieHUsl. XUMHYecKasi peaklivs U e€ MpU3HaKHU.
3aKOH  COXpaHeHMsl ~ MacChl  BellecTB. XHUMHYeCKHe  ypaBHEHWUS.
Knaccudukaimss XUMUUeCKMX — peakluMl  (CoeuHEeHHUs, pa3/io’KeHUs,

3aMelreHusi, 0OMeHa)

1.7

XUMUYeCKU IKCIIePUMEHT: 3HAaKOMCTBO C XUMHUYeCKOW TMOCy[ou, C
MpaBWIaMy pabOTHI B TaOOpaTOpUM U TTpUEMaMU 00palljeHus C labopaTOPHBIM
obopyJoBaHHeM, W3yuyeHHE W OIMCaHWe (QU3NUeCKUX CBOMCTB 00pasIijoB
HeOpraHWUeCKHUx BeIecTB, HabmozeHue (u3nyeckux (T7IaB/ieHHe BOCKa,
TasiHUe JIb/la, paCTUPaHUe caxapa B CTYIKe, KUTIeHe W KOHZIeHCal[|s BOJbl) U
XUMUUeCKUX (TopeHWe CBeud, [IpOKa/JMBaHWe MeJHOM TIPOBOJIOKH,
B3aMMO/IEMCTBHE MeJjla C KHUC/IOTOW) SIBJIEHWM, HaO/Mo/leHre W OIMiCaHHe
MPU3HAKOB TMPOTEKaHWS XUMHUUYECKUX peakud (pas/iokeHWe caxapa,
B3aMMO/IefiCTBYe CEepPHOM KHUCIOThl C XJ0puJoM Oapusi, pa3/ioyKeHHe

ruppokcria Megu(1l) npu HarpeBaHUM, B3aMO/ZIEMCTBYE yKejie3a C pACTBOPOM




com megu(Il), n3yuenue crioco6oB paszesieHust CMecei (C MOMOIIbI0 MarHUTa,
¢bunbTpoBaHUe, BbITapUBaHUe, AUCTU/ISALIMS, XpoMaTorpadus), poBeeHre
OUMCTKM TIOBapeHHOW CO/M, HaO/IO/IeHMe W OIMUCAaHWe pe3y/bTaToB
MIPOBe/IeHUsI OTbITa, UI/IFOCTPUPYIOLIEro 3aKOH COXPaHeHUs1 MacChl, CO3/jaHue

Mozesieid MOieKy (11apOCTep>KHEBBIX)

Bakneiiime MpeacTaBUTe/IM HEOPraHNMYeCKUX BeleCTB

2.1

Bo3gyx — cmech rasos. CocrtaB Bo3gyxa. Kuciopos — s/1eMeHT U MpoOCToe
BelllecTBO. Haxo)KeHre KUC/Ioposa B Mpupoje, pusnyeckue U XUMUYeCcKue
cBoticTBa (peakiuu ropenus). Okcugpl. [TpumeHeHue kucaopoza. CrocoObl
ToJTyueHUst KUCIOpoAa B abopaTopuy M TPOMBILITIEHHOCTH. KpyroBopor

Krcnopoza B npupoge. O30H — anaoTponHas MoguduKaus KUCI0poa

2.2

TeryioBoi 3¢¢deKkT XUMHUeCKOW peakLMd, TepMOXMMHUUECKHe ypaBHEeHUS,
5K30- ¥ HJ0TepMUYecKre peakluu. TOM/IMBO: Yyroib U MeTaH. 3arpsisHeHue

BO3/lyXa, yCHU/IeHe TIapHUKOBOTO 3¢ ¢eKTa, pa3pylieHre 030HOBOTO C/I0sT

2.3

Bogopoa — anemMeHT 1 mpocToe BelriecTBO. HaxoxkzeHre BOAOpO/a B IPUPO/IE,
busrueckie W XWMHUECKHWEe CBOMCTBA, TPUMEHEHHWe, CIOCOOBI TOTyUeHUs.

Kucnotse! 1 coma

2.4

MornsipHbiii 06BEM ra3oB. PacuéThl 110 XMMHUYECKHUM ypaBHEHHSIM

2.5

@dusuyeckue CcBoMCTBa BOAbl. Boga kak pactBopurens. PacTBOpEL
HacelmienHble ¥ HeHacChbIlL[eHHbIe PAaCTBOPLI. PaCTBOPUMOCTS BelleCTB B BOJe.
MaccoBasg [onig BellecTBa B pacTBope. XWMHYeCKHMe CBOMCTBA BOJbI.
OcHoBaHus1. Posib pacTBOpOB B NpUpOJZie M B XKU3HU uejioBeKa. Kpyrosopor
BOAbl B Ipupofie. 3arpsi3HeHWe TMpUPOJHBIX BOJ. OXpaHa M OUYMCTKA

MIPUPOJHBIX BOJ,

2.6

Knaccudukaiys HeopraHudeckux coefvHeHuid. Okcuibl. Knaccudukaiiys
OKCHJIOB: coJjieo0Opa3yroiie (OCHOBHBIE, KHC/IOTHBIE, aMdoTepHble) U
HeconeobOpa3yromue. HomeHk/1aTypa OKCHOB. PU3NUeCKHe U XUMHUUECKHE

CBOMCTBA OKCH/OB. HOHy‘JEHI/Ie OKCH/O0B

2.7

OcHoBanus. Kraccudukalyss OCHOBaHMIA: IIENIOUM W HepacTBOPUMBIe
ocHoBaHus1. HoMeHK/1aTypa ocHoBaHuH. ®uU3nuecKue U XUMUYeCKre CBOMCTBA

ocHoBaHwuii. [losyueHrie OCHOBaHUM

2.8

Kucnotsl. Knaccugukauysa kucinor. HomeHnknarypa kucnot. dusuueckve u
XMMUYEeCKHe CBOWCTBAa KUCJIOT. Psij akthBHOCTH MetaiioB H.H. Bekerosa.

[Tonyuenue KucioT

2.9

Comm. HomeHknarypa coneii. du3nyeckde U XMMHAYeCKHe CBOWCTBA COJIEH.




[Tonyuenue cosei

2.10

I'eHeTHUecKas CBSI3b MeXAy Ki1daCCdMHU HEOPraHUYeCKHX COG,Z[I/IHEHI/If/'I
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XVMMUYeCKUil JKCIIepUMEHT: KauyeCTBEeHHOe OImpejiefieHde  COZep KaHUst
KHCJIOPOJiA B BO3yXe, MOaydYeHHe, coOMpaHye, paclio3HaBaHUe W U3ydeHHe
CBOMCTB KMCJIOPO/ia, HAab/TI0/ieHre B3auMO/IeNCTBYS BellleCTB C KUCIOPOZAOM U
yCJIOBUSI BO3HUKHOBEHUS U MpeKpallleHus TopeHus (ToXkapa), 03HaKOMJIeHue C
oOpa3llaMy OKCH/IOB U OIMCaHWe MX CBOMCTB, TOJy4yeHHe, coOupaHue,
pacrio3HaBaHUWe U M3yueHHe CBOMCTB BOJopoJa (ropeHue), B3auMo/elCcTBre
BOJOpOAA C OKCHJOM meu(1) (BO3MOXXHO WCII0/Ib30BaHue
BH/leOMaTepHasioB), Hab/oJeHre 0OpaslioB BelljeCTB KOJIMYeCTBOM 1 MoJib,
UCcc/ieioBaHe  OCOOEHHOCTeH  PACTBOPEHHWsS  BEIIeCTB € Pa3/InYHOU
pPacTBOPUMOCTBIO, TIPUrOTOBJIEHWE DACTBOPOB C OMNpe/ie/IEHHOM MacCOBOM
Jlojieli pacTBOPEHHOTO BellleCTBa, B3aUMOJENCTBUE BOJAbI C MeTajjlaMu
(HaTpyeM U KajbleM) (BO3MOXXHO MCIOJIb30BaHUE BHUAEOMAaTepuasoB),
orpeziejieHMe pacTBOPOB KUCJIOT U IIjeJioueld C TMOMOILbI0 HWHJUKAaTOPOB,
ucciaesoBaHre 00pa3lioB HEOPraHWYeCKHWX BeIIeCTB pa3/lMYHBIX KJ/IACCOB,
Hab/mofleHe W3MeHeHUsI OKPACKM WHJWKAaTOPOB B pacTBOpax KHC/IOT U
esioueld, usyueHve B3aumogeiicteusi okcuga meau(Il) c pactBopom cepHoi
KUCJIOTBI, KHCJIOT C MeTa/l/laMM, peaki[uii HeWTpanu3aluu, ToyueHue
HEpPACTBODUMBIX OCHOBaHWM, BbITeCHEHME OJHOT0 MeTa/ula JApYyTUM U3
pacTBopa COJY, pellieHre KCIIePUMeHTaIbHBIX 3a/lau 1Mo TeMe «BakHelive

KJIaCChl HEOPTaHUUECKHX COeMHEHN»

[Tepuoaunueckuii 3aKoH U Ileproanueckas cucTeMa XMMHUUECKUX 3/1eMEHTOB
O.N. MenpeneeBa. CTpoeHre aTOMOB. XUMHYecKasi CBsi3b. OKUC/IUTE/IbHO-

BOCCTaHOBHTEJ/IbHbIE DPedKIINH

3.1

[lepBble MOMNBITKM K/aacCU(UKALMM XMMHUYeCKHUX 3j1eMeHTOB. [loHaTue o
IpyMIax CXOJHBIX 371eMeHTOB (Ije/IOUHble U 1{eJI0UHO3eMe/IbHble MeTaslbl,
rajoreHbl, WHepTHbIe Ta3bl). JJeMeHThl, KOTOpble 00pa3yioT amM¢oTepHbIe

OKCH/IbI U TUAPOKCUIbI

3.2

[Tepuoguuecknii 3akoH. Ilepuoguueckass cucTemMa XWMHUECKUX 3/IEMEHTOB
OU. MengeneeBa. KopoTkonepuojHasi W [JJWHHONEPUOJHasi (POPMBbI
[Tepyoanueckoid cucTeMbl XUMUUeCKMX 3nemeHToB [.M. MeHzeneeBa.
[Tepuoabl 1 rpynmbl. @U3NUECKUM CMBIC/I TOPSIKOBOIO HOMEpPA, HOMEpPOB

nepuo/ia v rpynibl 37ieMeHTa

3.3

Crtpoenue atoMoB. CoCcTaB aTOMHBIX sifiep. MI30Tormbl. DneKTpoHbl. CTpoeHue




5JIEKTPOHHbIX 000/10ueK aTOMOB IepBbIX 20 XUMHUECKMX 3/1eMEHTOB
[Tepnopnueckon cuctems! [1.V1. MengeneeBa. XapakTepucTHKa XUMHAYECKOT'O

371eMeHTa 110 ero rnosioxkeHuto B [lepuoguueckoii cucreme /1.11. MeHeneeBa

3.4

33KOHOMEPHOCTI/I HU3MEHEHUA paguyCa daTOMOB XWMHWUYECKUX 3JIEMEHTOB,
MeTa/VINUeCKUX UM HeMeTa/l/IMYeCKUX CBOMCTB II0 rpymnmnamMm H" IepuoaM.
3HaueHMe HepI/IO,Z[I/IquKOFO 3dKOHAd U HepHOAquCKOﬁ CUCTeMbI XUMHUeCKHUX

3/1eMEeHTOB /Il pa3BUTHSI HayKu U npakTuku. .M. MeHeneeB — yuéHbll U

rpaklaHH

3.5

Xymuueckass CBsI3b. KoBaneHTHas (HOJIHpHaH nu HeHO]'IHpHaH) CBA3b.

BJIEKTPOOTPI/IL]EITEIIBHOCTI) XUMHUECKUX 3/1eMeHTOB. IoOHHasi CBSI3b

3.6

Crenenb okucaeHus. OKMC/IUTe/TbHOBOCCTaHOBUTETLHEIE peaKLuu. HpOL[ECCbI

OKHCJIEHUSI U BOCCTaHOBAeHUSI. OKHUCIUTENIN U BOCCTaHOBUTE/IN

3.7

XUMHUYeCKU SKCIIepUMEHT: H3ydeHue 00pa3ljoB BeIIeCTB MeTa/UIOB |
HeMeTasl/IoB, B3aMMO/IeHCTBHe T'MJPOKCH/A LIMHKA C pacTBOpaMU KUC/IOT U
11le/104eid, IpoBe/ieHHe OMbITOB, WIHOCTPUPYIOIIMX ITPUMePbl OKUCIUTETbHO-

BOCCTAHOBHTEJ/IbHBIX peaKL[I/Iﬁ (FOPEHI/IE, peaKlMKn pa3/I0KeHUH, COE,E[I/IHEHI/IH)

9 KJIACC

Kop

IIpoBepsieMblii 371eMeHT CO/iepP)KaHUA

BELHECTBO N XUMHWUYeCKads pedKlud. HOBTOpEHI/Ie

1.1

ITepyosuueckuii 3akoH. [lepuosnyeckass cucTeMa XMMHYECKUX 3/1eMEHTOB
IO.W. MengeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B N3MeHEeHUH CBOWCTB
XUMUYECKUX 3/IEMEHTOB IIepPBbIX TPEX II€pPUOJO0B, Kayvs, KaJbLUs U HUX
COeJIMHEHUI B COOTBETCTBUU C IOJIOKEHHWeM 3j1eMeHTOB B Ilepuosuueckoit

CucremMe v CTpoeHrueM UX aTOMOB

1.2

CTpoeHure BelllecTBa: BUbl XUMHUUECKOW CBs3U. THIbI KPUCTaTUUeCKUX
pellfTOK, 3aBUCMMOCTb CBOWCTB BellleCTBA OT TWIA KPUCTa/JIMYeCKOu
PeliéTKU U BU/IAa XUMHUUeCKoW CBs3u. Kraccudukaiuss ¥ HOMeEHK/aTypa
HeOpraHUuecKHx BelecTB (MeXJyHapoJHas U TpUBUajbHasi). XUMHUUECKHe
CBOMCTBA BeIeCTB, OTHOCSIIUXCS K pa3MUHBIM KjaccaM HeOopraHWuueCKUX

COGAI/IHEHHﬁ, reHeTruyecCKas CBs3b HEOPraHNMYeCKUX BEILeCTB

1.3

Knaccudukarys XummuuecKrx peakiyii 1o pa3/InyHbIM [pU3HaKaM (110 YUCTY U

COCTaBYy YyYaCTBYIOUIMX B peaklMM BellecTB, MO TelIoBOMY 3(@eKTy, Mo




M3MEeHEHMIO CTeleHel OKUC/IeHUs] XMMHUEeCKUX 3/1eMEeHTOB, 10 06paTHMOCTH,
M0 y4YyaCTHIO KaTaiusaTopa). OK30- M SHJOTepMUYeCKHe peaklivy,

TEPMOXUMHNYECKHE YDABHEHUS. ITousTHe 0 CKOpPOCTH XUMHUECKOU peakuun

1.4

ITousaTue o6 O6paTI/IMbIX n HeO6paTI/IMbIX XUMHWYECKUX DeaKlUAX. ITonsiTue o
FOMOI€HHbIX W TeTEePOreHHbIX peaKlHusax. IloHsiTue 0 XUMHWUYECKOM
PaBHOBECHMU. (DaKTOpr, B/IMAOIIHME HAd CKOPOCTb XUMHUECKOH peakunn "

IMOJIOKEHHEe XUMHUUYECKOI'o paBHOBECHA

1.5

OKHMC/UTeIbHO-BOCCTAHOBUTEIbHbIE  peakldy,  3JeKTPOHHbIM  OamaHc
OKUCJINTeIbHO-BOCCTAHOBUTEIbHOM  peakuy. CocTaBjieHWe ypaBHeHWH
OKMC/IUTe/IbHO-BOCCTAHOBUTE/IbHBIX peaklUii C HCI0/Ib30BaHHEM MeToza

3/IEKTPOHHOTO OasaHca

1.6

Teopusi 371€KTPOIUTAYECKON AUCCOIUALIMU. DNEKTPOJIUTHI U He3JIeKTPOJIUTHI.
KartroHbl, aHMOHBI. MeXaHW3M JUCCOL[MAI[MK BEIl[eCTB C pa3/TMYHbLIMU BUIaMU
XuMU4eckol cBs3u. CremneHb Auccouyayin. CHIbHBIE U Cl1a0ble 37IeKTPOJTUTHI.
Peakijuy MOHHOTO 0OMeHa. Y C/IOBUS MMPOTEKaHUs peakiivii HOHHOTO 0OMeHa,
MOJIHBIE M COKpAIl[éHHble MOHHBbIE ypaBHeHMs peakiuii. CBOMCTBa KHCJIOT,
OCHOBAaHMH U CO/Mell B CBeTe TIPeJCTaB/IeHUH 00 3IeKTPOIMTHYECKOH

Javcconyanyy. KauectBeHHbIe peakijuu Ha MOHBL. [ToHsITHE 0 TH/IpOJK3e Cosleit

1.7

XUMHUYECKMM SKCIIEPUMEHT: 03HAaKOMJIEHHE C MOJeIsIMH KPHCTa/JTAYeCKUX
pelléTOK HeopraHWyecKuX BeIecTB — MeTa/UIOB U HeMeTas/uloB (rpadurta u
aziMasa), CJI0KHBIX BeIeCTB (X/IOpyJa HaTpHsl); UCC/IeZloBaHUe 3aBUCMMOCTH
CKOPOCTH XWMWYECKOW peaklUd OT BO3/€HCTBHS Ppa3UUHBIX (HaKTOPOB;
WCCeJoBaHUe — 3/IeKTPOTIPOBOAHOCTH  PAacTBOPOB  BeleCTB,  Mpoijecca
JUCCOLMAlMA  KMUCJIOT, Iie/ioueid u cosied (BO3MOJKHO MCIIO/Ib30BaHHe
BU/IeOMaTepPHUaiOB); TIPOBe/IeHHe OIbITOB, WIIIOCTPUPYIOLIUX TIPU3HaKU
TpPOTeKaHUs peakiiii FOHHOT0 oOMeHa (0Opa3oBaHe 0Ca/IKa, BbiZie/ieHue Ta3a,
obOpa3oBaHue BOJbl); OIBITOB, WUJUTFOCTPUPYIOIIUX TPUMEPhI OKUC/IUTE/TEHO-
BOCCTAaHOBUTE/THHBIX peakiluii (ropeHue, peaki[iy pa3ioKeHUs], COeIMHEHNs);
pacrio3HaBaHWe HEeOPraHWYeCKWX Bel[eCTB C TOMOIIbI0 KaueCTBEHHBIX

peaKqu/'I Ha WMOHBLI; pelieHre SKCIIEPUMEHTAJ/IbHBIX 3a/id4

HewmeTanne! u ux CcoearHEeHUsA

2.1

OOijasi  xapakTepucThKa ranoreHoB. OcOOeHHOCTHM CTPOeHHsI aTOMOB,
XapakTepHble CTereHW OKuciaeHus. CTpoeHWe W (U3UUecKre CBOWCTBA
MPOCTBHIX BeIeCTB — rajioreHoB. XUMHYeCcKhe CBOMCTBA Ha IMpUMepe XJjiopa

(B3aMMO/JielicTBME C MeTasylaMU, HeMeTa/lJlaMH, 1jesiouaMu). XJI0pOBOZOPO/I.




ConsiHasi KUC/IOTa, XMMHYeCKHMe CBOWCTBA, IIOMyueHHe, TpUMeHeHHe.
[eticTBre Xj0pa ¥ XJIOPOBOZOpPO/ia Ha OpPraHM3M YesiOBeKa. BaskHelirve

XJIOpUAbI U UX HaXO0XeHWe B IIpUpoje

2.2

OOb1iasi xapakTepucTuka 37eMeHTOB VIA-rpynmbl. Oco6eHHOCTU CTpPOeHUst
aTOMOB, XapaKTepHble CTereHu oKucaeHus. CTpoeHue U (pu3nueckue CBOMCTBA
MPOCTHIX BeIeCTB — KHUCIOpPOJa U Cepbl. AJIOTPOIHbIe MOAUGDUKALIUN
KHUCJIOpo/ila U cepbl. XUMUUeCKre CBoWcTBa cepbl. CepoBOJOpO/, CTPOEHHE,
¢usnyeckre M XUMuueckre CBOWCTBA. OKCH/BI Cepbl Kak Ipe/CTaBUTeIN
KUCJIOTHBIX OKCHZI0B. CepHasi KUC/IOTa, (pr3nuecKrie U XUMUYeCKre CBOMCTBa
(oO1re KakK Mpe/iCTaBUTE S Kjlacca KUCIOT U crielddudeckye). XUMAYeCcKre
peakiyy, Jie)kalljie B OCHOBe MPOMBILLIJIEHHOT0 Criocoba rosiyueHusi CepHoi
KUCIOTHI. [IpuMeHeHue. Conu cepHOM KUC/IOTHI, KaueCTBeHHasi peaklids Ha
cynbdar-uoH. HaxoxjeHue cepbl U eé coeZJMHEeHUI B Mpupoje. XUMHUUeCKoe
3arpsi3HeHHe OKpY’Karollel cpefibl COeJMHEeHUsIMU Cepbl (KUC/IOTHBIE 0XK/IH,

3arpsi3HeHHe BO3/lyXa U BOJJOEMOB), CIIOCOOBI ero MpejoTBPALeH ST

2.3

OOmiasi xapakrepucTuka 3meMeHTOB VA-rpynmbl. Oco0eHHOCTH CTPOeHHs
aTOMOB, XapaKTepHble CTereHu OKUCIeHusl. A30T, pacrpocTpaHeHHe B
rpupoze, pusnyeckure U XMMUUecKue cBoiictBa. KpyroBopot a3ota B mprpo/e.
AmMMMak, ero Qusnueckue W XUMHUECKHMe CBOMCTBa, To/iyueHUe U
npuMmeHeHre. Coid aMMOHUsSA, UX (U3NUeCKWe U XHUMHYecKue CBOMCTBa,
npuMeHeHHe. KauecTBeHHasi peakiiyisi Ha MIOHbI aMMOHUs1. A30THasi KUC/IO0Ta, eé
royiyueHve, Gusnyeckrie ¥ XUMHUUeCKHe CBOMCTBaA (0011[1e KaK Mpe/iCTaBUTe st
Kjlacca KUOIOT U crenuduueckue). Vcrnonb3oBaHWe HUTPATOB U coJieid
aMMOHUsI B KaueCTBe MHHepasbHbIX yJ00peHuil. XUMHUUecKoe 3arpsi3HeHHe
OKpY>Katollleil cpefibl COeJUHEeHUsIMU a30Ta (KUC/IOTHbIE [JOXK/U, 3arpsis3HeHue

BO3/lyXa, [IOYBBI ¥ BOJOEMOB)

24

®docpop, annorpornHeie MogupUKaLu ¢pocdopa, pusnueckre U XUMUYeCKue
cBoiictBa. Okcup docdopa(V) u dochopHas kucnora, ¢usnueckue Hu
XUMUYeCKHe CBOICTBa, rosiyueHue. Vcronb3oBaHue ¢ochaToB B KayecTBe

MHUHepaJIbHBIX yA00peHui

2.5

OO61mass XapakTepucTika 371eMeHTOB IVA-rpynmbl. OcOOeHHOCTH CTPOeHUs
aTOMOB, XapakKTepHble CTelleHU OKUC/IeHUs. YIJIepoZi, a/lJIOTPOIHbIe
MoJW(UKaLMK, pacrlpoCcTpaHeHWe B TpUpojie, (U3NYecKue U XUMUYecKue
cBoiictBa. Aficopbrms. KpyroBopot yriepoga B ipupoge. OKcupl yrieposa,
¥X (pU3MUeckue ¥ XMMHUYeCKue CBOWCTBA, /IeMCTBHE Ha >KUBble OPraHU3MBbI,

MoJiy4yeHre v rpuMeHeHHe. ODKOJIOTUYeCcKue HpO6J’I€MI)I, CBsA3daHHEIe C OKCHU0M




yrnepoza(IV); rumoresa rino6anbHOrO MOTeIUIEHWs KAUMaTa; NapHUKOBBIN
5(QQeKkT. YrospHas KHUCIOTa U €€ Coau, uUX (u3nyeckrue U XUMHUYeCKHe
CBOWCTBa, MojlyueHue U npuMeHeHue. KauecTBeHHasi peakiysi Ha KapOoHar-
noHbl. Vicnonb3oBaHre KapOOHATOB B ObITY, MeJULIMHE, TIPOMBIIIEHHOCTH U

CeJILCKOM XO3dUCTBe

2.6

[TepBOHaua/bHBIE TIOHATHS 00 OPraHUYeCKUX BeIIeCTBaX Kak O COeAMHEeHUsIX
yriaepoja (MeraH, 3TaH, STWIEH, alleTW/IeH, 3TaHOJI, IVIMLEPUH, YKCyCHas
Kuciota). VIx coctaB U xumuueckoe ctpoeHue. [loHsiThe o Ouomornuecku
BaKHBIX BelL[eCTBaX: )KUpaX, Oesikax, yrieBojlax — W MX pOJU B >KU3HU
yejioBeKa. MarepuasbHOe €JIWHCTBO OpraHUYeCKUX W HeopraHuyeckKux

coeIMHEeHUM

2.7

KpeMHuwuii, ero ¢usnuecke W XWUMHYECKHe CBOWCTBA, TIO/lyueHHe W
npumeHenue. CoejuHeHUsI KpeMHUsI B mipupoje. OOliue npecTaBieHust 00
okcuzie kpemuusi(IV) v KpemHMeBo KrcaoTe. CUMMKAThI, KX UCTI0/Ib30BaHIE B
OBITY, MeIULMHE, TIPOMBIIILIEHHOCTH. BaXKHelillie CTPOUTe/IbHbIe MaTepPUaIb:
KepaMUKa, CTEeK/I0, I[eMeHT, 0eToH, »keye300eToH. [Tpobsiembl Ge3omacHOro

HCII0J/Ib30BdHHA CTPOUTE/IbHBIX MaT€PKUAJ/IOB B HOBCEAHEBHOﬁ JKU3HH

2.8

XUMHYeCKUM 5KCIIePUMEHT: H3yueHHe 00paslioB HeopraHW4yeCKuX BelecTB,
CBOMCTB COJISHOM KWC/IOThI; MPOBeJjeHre KaueCTBEeHHbIX Peakl[Mi Ha XJIOpUJ-
WOHbI W Habmo/leHre TIPU3HAKOB WX TPOTEKaHUs; OIBbIThI, OTpakarolye
(usnyeckre U XMMUYeCKHe CBOMCTBA raJloreHoB U UX COeJUHeHUH (BO3MOXKHO
HCII0/Ib30BaHUE BUJEOMATepHasioB); O3HAKOM/IeHHe C o0pasljamMy XJI0pHZOB
(rasloreHu/I0B); O3HaKOMJIeHMe C ofpasliaMM cepbl U €€ CcoefUHeHUsIMU
(BO3MOXKHO HCII0/Ib30BaHME BHU/IeOMaTepUasioB); HaO/MoJeHre Tporecca
o0yryiMBaHus caxapa IoJ, JeliCTB1eM KOHLIeHTPUPOBaHHOM CepHOI KHC/IOThI;
M3yueHre XUMHUECKUX CBOMCTB pa30aB/ieHHOW CEPHOM KUCJIOTHI, IPOBe/ieHre
KaueCTBeHHOW peakLMM Ha Cynb(aT-uoH W Hab/oJeHWe TpU3HaKa eé
TPOTeKaHus1; 03HaKoMJ/IeHHe C (hH31ueCKMMH CBOMCTBaMHU a30Ta, ocdopa 1 ux
coefivHeHUH (BO3MOJKHO WCIIO/Ib30BaHHE BH/leOMaTepUasoB), obpa3uamu
a30THBIX U (hochOopHBIX yA0OpeHuid; monyueHre, COOMpaHye, paclio3HaBaHUe U
V3yuyeHue CBOWCTB aMMHakKa; IpOBeJleHHWe KaueCTBEHHBIX peaklUid Ha HOH
aMMOHMA M (ochaT-uOH ¥ U3yueHHe TIPU3HAKOB UX IIPOTeKaHus,
B3aUMO/IefICTBUE KOHLIEHTPUPOBAHHOM a30THOM KUC/IOThI C MeJ[bI0 (BO3MOKHO
WCII0/Ib30BaHMEe BUJEOMaTepuasoB); M3ydyeHHe Mojesell KpUCTa/yInyecKux
pelléTOK anMasa, rpagura, (QysnaepeHa; O03HaKOM/EHWe C IPOLeCCOM

azicopOIK pacTBOPEHHBIX BEI[eCTB AKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM




MpOTHUBOTrasa; roJyiyueHWe, cobrpaHue, pacrio3HaBaHUe W U3yueHUe CBOWCTB
YIJIeKUC/IOTO Ta3a; TPOBe/leHHe KaueCTBEHHBIX peakluii Ha KapOoHaT-
CWIMKAaT-MOHbl U M3yYeHHe TMPH3HAKOB MX IIPOTEKaHWs; O3HAKOMJIEHHE C
MPOAYKIMeN CUTMKATHOW MPOMBIILJIEHHOCTH; pelleHue 3KCIepuMeHTalbHbIX

3a4/1a4 110 TeMe «BakHelime HeMeTa/lJIbl ¥ UX COoeIMHEHU»

MeTannel ¥ UX CoearMHEeHUA

3.1

OO0111ast XapaKTePUCTUKA XUMHUUECKUX 37IEMEHTOB — METa/I/IOB Ha OCHOBaHUM
UX TIoNoKeHUs1 B Ilepuoguueckoli cucTeMe XWMHUUeCKUX 3jeMeHTOB [I.U.
MeHnjeneeBa u cTpoeHus1 aToMoB. CTpoeHre MeTa/u10B. MeTa/uiiueckas CBsI3b
M MeTal/iMuyeckas KpUCTa/yinyeckasi peluéTKa. OIeKTPOXUMHUYECKUH psf

HarpsDKeHUH MeTasljIoB

3.2

du3nyeckre U XUMUUYECKHe CBOMCTBa MeTasioB. OOIye Crioco0bl MoTyyeHust
MeTaslIoB. [IOHSTHE O KOPPO3UM METa//IOB, OCHOBHBIE CITOCOOBI 3aIUThI UX OT
Koppo3uu. CriiaBblI (CTastb, Uyr'yH, AHOPATIOMUHUM, OPOH3a) U UX TIPUMEHEHHe

B 6BITy " TIPOMBIIIJIEHHOCTH

3.3

[IlenouyHble MeTanbl: MojioKeHWe B [leprojuueckol CUCTeMe XMMHYeCKUX
snemenToB [I.J1. MeHzienieeBa; CTpoeHUe UX aTOMOB; HaXOXK/eHUe B IIPUPO/e.
dusnyeckre U XMMUUeCKHe CBOMCTBA (Ha mpUMepe HaTpus U Kanust). OKCUbI
Y TUAPOKCU/BI HATpus U Kanus. [IpumeHeHMe 111eJIOUHBIX MeTa/VIOB U MX

CoeJIMHEeHUM

3.4

[[lesiouHO3eMeNbHBIE MeTa/Ulbl MarHUM U KaJbLUM: TOJIO)KEeHUe B
[Tepuosnueckold cucTeMe XuUMUUYecKUx 3jemMeHTOB [I.V. MeHjeneeBa;
CTPOEHHEe MX aTOMOB; HaxOoXAeHWe B rnpupoje. Pusnueckue U XMMUYECKHe
CBOMCTBA MarHusi U Kajblivs. BakHellllve coeguHeHHUs KasjbLys (OKCHUZ,

THIPOKCHUZ, cOnH). ZKECTKOCTD BO/IbI U CITOCOOBI €€ yCTpaHeHUsT

3.5

AmomuHui: niosioxkeHue B [leprouueckoil crcTeMe XMMUUECKUX 371eMEHTOB
O.U. MeHpeneeBa; CTpoeHMe aToMa; HaxoK[eHue B npupoge. dusmueckve u
XUMMUeCKWe CBOMCTBa a/moMuHUsA. AMOTepHble CBONCTBA OKCHaa U

THAPOKCHUa d/TOMHUHHUSA

3.6

Keneso: nosoxenve B Ileprofnueckoi cucTeMe XUMUYeCKUX 3/1eMeHToB [].1.
MeHzienieeBa; CTpOeHMe aToMa; HaxoxJeHHWe B Tmpupofe. Pusnueckue u
XUMHYECKHe CBOWCTBA >kese3a. OKCuAbl, TUAPOKCUBI U cou xene3a(ll) u

»kesne3a(Ill), ux cocras, CBOMCTBA U MOTyueHHe

3.7

XUMHUUEeCKHUM SKCTIePUMEHT: 03HaKOMJ/IeHHe C 006pa3ljaMu MeTaslJIoB U CIIJIaBOB,

YX (py3MyecKMMU CBOMCTBaMM; M3yuyeHHEe De3y/bTaTOB KOPPO3UM MeTa/IOB




(BO3MO>KHO WCTIO/Tb30BaHKe BH/IeOMaTepUasoB), ocobeHHOCTeM
B3aMMO/IEWICTBUSI OKCHUJAa KajbllUsd W HATpusi C BOZAOH (BO3MOXXHO
WCTO/Ib30BaHKe BU/leOMaTepHasioB); UCCIe/JOBaHe CBOMCTB KECTKOM BO/IbI;
mpoliecca TOpeHHsl JKeje3a B KHUCIOpPoZe (BO3MOXKHO —HCIIO/Ib30BaHUe
BU/leOMaTepHasioB); MPHU3HAKOB MPOTEeKaHUsI KaueCTBeHHBIX PeaKIvii Ha NOHbI
(MarHus, Kasbliysl, aqrOMUHUS, 1[WHKa, >ese3a(Il) u rxenesza(Ill), meau(Il);
Ha0JTFOZIeHre W OTMCaHKe TIPOIeCCOB OKPALIUBaHMSI TIJTaMeHU MOHAMH HATpPHS,
Kaiiss W Kanblusg  (BO3MOXKHO — MCIIO/b30BaHHE — BHeOMaTepHasioB);
rcciefioBaHre aM(OTepHBIX CBOWCTB THPOKCH/A aFOMUHUS W THAPOKCHUA
LIMHKA; pellleHue 3KCIIepUMeHTaIbHBIX 33/]ad 10 TeMe «BakHelline MeTasibl

U UX COeJuHEeHUI»

XUMUSA U OKpy»Karolas cpeja

4.1

HoBbie MaTepuanbl U TexHo0ruM. BelljecTBa U MaTepuasbl B TTIOBCEIHEBHOM
JKW3HU yesioBeKa. XMMHUS U 340poBbe. besonacHoe ucno/b30BaHue BelecTB U
XUMUAYeCKUX peakluii B ObITy. IlepBasi TOMOILb TIPU XUMHUYECKUX OKOTaX U

OTpaBJIEHUSIX

4.2

OCHOBBI ~ 3KOJIOTMYECKOM  IPaMOTHOCTH.  XMMHYeCKOe  3arpsi3HeHHe
okpykarortieii cpefnl [TIK. Ponb XMMUM B pellieHHUH SKOJIOrMUeCKUX mpobiem.
[TpuposHbIe MUCTOYHUKU YT/IeBOJOPOJOB (YroJsib, TIPUPOJHBIN ra3, He(Tb),

MMPOAYKTHI UX nepepaGOTKH, HX pOJIb B 6bITy W TIPOMBILIIJIEHHOCTH

4.3

XUMHUUECKUI SKCIIepUMEHT: U3yuyeHHre O6p(:13L[0B MdaTepHaioB (CTeKJ'IO, CIl/IaBBbI

MeTaJsI0B, N0JIMMepHble MaTepuarbl)




IIPOBEPSIEMBIE HA OI'3 ITO XMWY TPEBOBAHUS K PE3YJ/IbTATAM
OCBOEHUSI OCHOBHOM OBPA30OBATEJ/IbHOM ITPOT'PAMMbBI OCHOBHOI'O
OBIIIEIO OBPA30BAHUSA

Kop
MpPOBEPsIeMoro
TpeboBaHUs

ITpoBepsiemble TPeGOBaHMs K MPeAMETHHIM pe3y/IbTaTaM
0a30B0ro ypoBHs1 0CBOeHHsI OCHOBHOM 00pa3oBaTe/IbHOM
MPOrpaMMbI 0CHOBHOT0 00111ero o6pa3oBanus Ha ocHoBe PI'OC

1

IIpencraBnenue:

1.1

O TI03HABAEMOCTH SIBIEHWI TIPUPOJbI, TOHUMaHHe OO0bEeKTHBHOM
3HAUMMOCTH OCHOB XMMMUECKOM HayKH Kak 00J1acT COBpEMEHHOTr0
€CTeCTBO3HAHUS, KOMITOHEHTa OO0IIel Ky/JbTypbl M TMPaKTUUeCKOM
JieATeIbHOCTY YejloBeKa B YCJIOBHSIX COBPEMEHHOro OOILecTBa;

MOHMMaHHe MeCTd XUMHWHU Cpear APYIrUX eCTeCTBEHHBLIX HAYK

1.2

0 HayUHbIX METO/JaX ITO3HaHKWA, B TOM UUCJ/I€ SKCIIEPUMEHTA/IbHBIX U
TEOPETUUECKHUX METOAdX HCC/IeA0BAHUA BEIIeCTB MW HN3yUEHUA
XUMHNYeCKHUX peaKqu/'I; YMe€HHEe HCIIO/JIb30BATb MOJeIn  OJid

00BsICHeHUsS CTpPO€HUA aTOMOB Y MOJIEKYJI

1.3

0 cdepax rpodecCcroHaTLHOM eITeTbHOCTH, CBSI3aHHBIX C XUMUeH 1
COBPEMEHHBbIMU TEeXHOJIOTUSIMA, OCHOBAaHHBIMU Ha JOCTKEHUSX
XUMUUECKOW HayKH, UTO IMO3BOJIUT OOYYarOIIMMCS pacCMaTpPUBATh
XUMUIO Kak cdepy cBoedt Oypayiedt  mpodeccroHaTEHOM
JesITeTbHOCTH W CJleJIaTh  OCO3HAHHBIM  BBIOOD XUMHHM  Kak
npoduILHOrO TpeAMeTa TPU TepexoZie Ha YPOBeHb CpeHero

ob11iero obpa3oBaHus

B]I&,ZLEHI/IE CUCTEMOM XHMMHUYECKUX 3HAaHUNA U YMe€HUEe TIpUMEHATH

CUCTEMY XUMHNUYECKUX 3HaHPII>i, KOTOpasda BK/IKOUAET:

2.1

BaOKHeHIIIMe XUMHUUECKHe TIOHSATUS: XUMHWUeCKUN 3/IeMeHT, aToM,
MOJIeKYy/Ia, BellleCTBO, TIPOCTOE U CIIOKHOE BeleCTBO, OJHOPOZAHAs 1
HEeOZIHOpOJHasi CMeCb, OTHOCHTe/bHble aTOMHasi M MOJIeKyJspHas
Macchl, KOJIMUECTBO BelleCTBa, MOJIb, MOJISIpHAasi Macca, MOJISPHBIN
00bEM, OKCHJ, KHCI0Ta, OCHOBaHHWe, COJib (CpefiHss), XMMHUYeCcKast
peakiiuisi, peaki[uM COeJUHEHHs], PeakiMUd Ppa3JoyKeHUs], peaKl[uu
3aMelrieHus], peakiui oOMeHa, TeruioBoi 3(deKT peaki[uu, 3K30- U
SHJ0TEpMHUUECKHe peakliMd, pacTBOpP, MaccoBasi [J0/isl XUMHUUeCKOro

3JIeMeéHTa B CO€AWMHEHWM, MdCCOBad [JOJid W TMPOLEHTHAadA




KOHLIEHTpALIMs1 BELL|eCTBa B PACTBOPE, sIIPO aTOMa, 37IeKTPOHHbBIN C/I0M
aToMma, aToMHasi opOWTab, paZiuyC aToMa, BaJl€eHTHOCTh, CTeleHb
OKHMCJ/IEHUS, XMMUUeCKasi CBSI3b, 3JIEKTPOOTPULIATE/IbHOCTb, MOJIsIPHAs
Y HenoJjisipHasi KOBajleHTHasi CBsA3b, MOHHAs CBSA3b, MeTa/uIMyecKast
CB$I3b, KDUCTA/UIMYECKasI pellIféTKa (aTOMHasi, MOHHast, MeTa/l/InueckKas,
MOJIeKY/ISIDHast), MOH, KaTUOH, aHUOH, 3JIEKTPOJIUT U HEe3JIeKTPOJIT,
3JIEKTPO/IUTHYECKAsl IUCCOIMAIMS, peakIud HOHHOTO 0OMeHa,
OKHC/IUTE/IbHO-BOCCTAHOBUTEJIbHbIE  peaklUd, OKUCIUTeNb U
BOCCTaHOBUTE/b, OKWC/I€HWe U BOCCTAaHOBJIEHWE, 3JIeKTPOJIN3,
XMUMHUYECKOe paBHOBecHe, oOpaTHMble W HeoOpaTHMble peaklvH,
CKOPOCTh XUMHWYeCKOW peakuud, KaTanusarop, [1JK, koppo3us

MEeTaJ/I/IOB, CI1/IaBbI

2.2

OCHOBOIIOJIArarol[yie 3aKOHbl XMMHUM: 3aKOH COXPaHeHHs MacChl,
nepuoauueckuii 3akoH [I.M. MeHzeneeBa, 3aKOH TIOCTOSIHCTBA

cocTaBa, 3aKOH ABOrazjpo

2.3

Teopuu XUMHH: dTOMHO-MOJIEKY/IAPpHAsA Teopus, Teopusa

BHEKTPOHHTHHECKOﬁ Jgucconranvn

BiiajieHrie ocHoBaMU XMMHYeCKOM TpaMOTHOCTHU, BK/TFOUarOII[el:

3.1

yMeHue TIpaBWIbHO MWCII0/b30BaTh M3yueHHble BelllecTBa U
Marepuanbl (B TOM UMC/ie MUHepasbHble yA00peHus, MeTa/ulbl U
CIJIaBbl, TIPOAYKTBHl  I1epepabOTKM MPUPOJHBIX  HWCTOYHUKOB
yT71eBOJ0PO/OB (YTJIsi, IPUPOAHOrO ras3a, HeTr) B OBITY, CeTbCKOM
XO35I1CTBe, Ha TMPOW3BOJCTBE W TIOHWMaHWe 3HauyeHWsl >KUPOB,
OenkoB, yIJIEBOZOB /s  OpraHM3Ma  UejiOBeKa; yMeHHe
MPOrHO3UPOBaTh B/AMSHME BeLeCTB M XMMHWUECKHUX IPOLeCCOB Ha

OpraHM3M uesioBeKa U OKPY>Karolyto MPUPOJHYIO Cpesy

3.2

YMeHHEe MHTErpUpPOBATbh XMMHUUECKHE 3HAHUA CO 3HAHUAMHU [APYTrHUX

yueOHBIX TIPeIMeTOB

3.3

Ha/IM4YKe OrbITa paboThI C Pa3TMUHBIMU UCTOUHUKAMU UH(POPMALIUH
M0 XMMHUM (HayuyHasi U HayuyHO-TIOMyJ/IsipHas JIUTepaTypa, CI0BapH,

CIpPaBOYHUKH, UHTEPHET-PeCypChl)

3.4

yMeHHe OOBEKTMBHO OL|eHWBaTh WH(OPMALMIO O BelecTBaX, UX
NpeBpallleHUsIX Y IPaKTUYeCKOM IIPUMeHeHWH U yMeHHe

WCII0/Ib30BATh €6 AJIS1 pelieHus yI—IE6HO-H03HaBaT€IIBHbIX 3aa4

B]'I&,ZLEHI/IE OCHOBaMH TOHATHUMHOI'O dllliapaTda W CHMBOJIMYECKOI'O




A3blKa XMMWU [I/I1 COCTaBJ/IeHUs: (OpMy/1 HeOpraHMuecKux BellecTB,
YPaBHEHUM XUMWYECKWX peaklUWd; OCHOBaMU XHWMUUECKOU

HoMmeHKatypsl (IUPAC u TpuBHaibHON)

YMeHHe 0OBICHATL CBSI3b IOJIOYKEHUS 3/IeMEHTa B HEPI/IOAI/I‘JECKOI‘/JI

cucreMe C YHMCIOBbIMM XdPAKTEPUCTUKAMH CTDOE€HHS aTOMOB

5 XAMHUUECKMX 3JIeMeHTOB (COCTaB W 3apsifi sifpa, oOIee 4YuCIIo
5/IeKTPOHOB), pacrpefiejieHHeM 3/1eKTPOHOB [0 SHepreTHYecKuM
YPOBHSIM aTOMOB T€PBbIX TPEX MePUO/I0B, KaJusl U KasbLivs
[IpencraBnenwe 0  MepUOAWUECKOM  3aBUCUMOCTU  CBOMCTB
XVUMHYeCKHX 3/1eMeHTOB (paJuyc aToMa, 3/1eKTPOOTPULIaTe/IbHOCTb),
6 MPOCTBIX M CJAOXHBIX BeIeCTB OT [I0JIOKEHUS] 3/1eMEeHTOB B
[Tepuoguueckoli cucteme (B ManbIX [epuoJaXx U IVIaBHBIX
MOZrpyINax) U 371eKTPOHHOIO CTPOEHUs aToMa
7 YMeHue KnaccupULIMpOBaTh:
7.1 XUMHUUeCKUe 371eMeHThI
7.2 HeopraHuveckue BelllecTBa
7.3 XUMUYEeCKHe peakLiun
8 YMeHve onpefiensTe:
8.1 Ba/IEHTHOCTb U CTeNeHb OKWUC/IeHUS] XMMUUECKUX 3JIEMEHTOB, 3apsif
' VIOHa
89 BUJI XUMWUYECKOW CBSI3M U THUN KPHUCTa/VIMYeCKOM CTPYKTYpbl B
' COeJJMHeHUSIX
8.3 XapakTep Cpe/ibl B BO/IHbIX pacTBOpax BelecTB (KUC/I0T, OCHOBAaHUM)
8.4 OKUC/IUTE/Ib U BOCCTAHOBUTEJIb
9 YMeHue xapakTepu30BaTh (PU3NUeCKre U XUMUYeCKHe CBOMCTBA:
MPOCTHIX BelllecTB (KUC/IOPO/l, O30H, BOAOPOA, TpaduT, anmas,
9.1 KpeMHUM, a3oT, ¢ocdop, cepa, XJ0p, HaTpui, Kaiui, MarHuy,
KaJIbLIUM, aTFOMUHUM, >KeJie30)
CJIOKHBIX BellleCTB, B TOM YWC/Ie WX BOJHBIX pPacTBOPOB (BOJa,
aMMMaK, XJ0pPOBOJOPOJ,, CepOBOJOPOJ, OKCUJbI M TMPOKCHbI
9.9 MeTanioB I-IIA rpynn, antomunusd, meau (1I), uyHka, >xenesa (11 u I11

), okcuabl yraepoga (I u IV), kpemnus (IV), azota u pocdopa (111 1
V), ceppi (IV u VI), cepHucrasi, cepHas, a30THCTasi, a30THas,

tdocdopHasi, yrosibHasi, KpeMHHeBasi KUC/IO0Ta U UX COJTH)




MPOrHO3MPOBATE W  XdPdKTE€PHU30BdATb CBOMCTBa BelljeCTB B

3dBUCUMMOCTH OT MX COCTdBd W CTPO€HMs, NMPUMEHEHHE BEIeCTB B

>3 3aBUCUMOCTM OT WX CBOWCTB, BO3MOXXHOCTb [POTEKaHUS
XUMHYeCKUX MpeBpallleHri B pa3/IMuHbIX yCIOBUSAX
10 YMeHHe COCTaB/IATL MOJIEKY/ISIPHbIE U MOHHBIE YDaBHEHUs! peaKLny,
B TOM UUCJIE:
10.1 peakiuii MOHHOTO 0OMeHa
10.2 OKMCJIUTeTbHO-BOCCTAHOBUTE/IbHBIX PeakLUui
103 WTFOCTPUPYIOILMX XWMUYeCKHe CBOMCTBA H3YYeHHBIX K/acCoB
' (Tpynm) HeOpraHMUeCKUX BelleCTB
10.4 MOATBePrKIAlOINX FTeHeTUUeCKYH0 B3auMOCBSI3b MeX 1y HUMU
11 YMmeHHe BBIUUCIIATE (IPOBOJUTH PACUYEThI):
111 OTHOCHUTEJIbHYI0 MOJIEKY/ISIDHYI0O M MOJIIPHYIO MacChbl BeIlecTB,
' MacCCOBYIO [JOJIF0 XMMUUeCKOI'0 3/IeMeHTa B COeJUHeHUU
11.2 MacCOBYIO [IOJTIO BellleCcTBa B pacTBope,
11.3 KOJIMYeCTBO Bell[eCTBa U ero Maccy, 00bem rasos
114 10 ypaBHEHUSM XWMHWUYECKUX peakLull U HaXOAWUTb KOJINYEeCTBO
' BeIecTBa, 00bEM M MacCy peareHTOB WU MTPOAYKTOB PeaKIuu
12 Brnagenvie (3HaHMe OCHOB):
OCHOBHBIMM  MeTO/laMH  HAyyHOro Ti03HaHus (HabstofieHue,
121 V3MepeHue, SKCIIepUMeHT, MOJle/TMpPOBaHKe) NPU U3Y4YeHUH Bell|eCTB
' U XUMUYECKUX SIBJIeHWH; yMmeHHe C(HOpPMY/IMpOBaTh TpoOsiemMy |
TIpe/i/IOKUT IyTHU e€ pellleHus
120 Ge3omacHOl paboOThl C XWMHUECKMMH BeIlleCTBaMH, XUMHUYeCKOU
' TIOCy/10¥ 1 1abopaTOpHBIM 000Py10BaHHUEM
rpaBUIaMu 6e3omacHoro oOparieHust C Bell|eCTBaMH,
VCTIO/Ib3yeMbIMY B TIOBCEZJHEBHOM »KU3HH, [TpaBU/IaMU NIOBeJjeHUsl B
123 ensix cOepe>keHus 3J0POBbsi U OKPY’Karolllel MPUPOAHOU CpeJibl;
' TIOHMMaHHe BpeZia (OaCHOCTH) BO3/IeHCTBUS Ha >KUBbIe OPraHU3Mbl
orpeie/IéHHbIX BelL|eCTB, crocoboB yMeHBbIIIeHUs 51
rpeiOTBpalLLeH!s] UX BPEHOTO BO3/elCTBUS
13 Hanuuwve npakTuecKrx HaBBIKOB TJIAaHMPOBAHHUS U OCYL[eCTBIEHHUS
C1eJyIOIINUX XUMUYEeCKUX IKCIIePUMEHTOB:
13.1 V3yuyeHWe M  ONucaHWe  (PU3NUeCKUX CBOMCTB  BeILeCTB;




03HAKOMJIEHHE C (l)I/I3I/I‘-IECKI/IMI/I N XUMHWUYECKHUMU SBJIEHUSAMU; OIIBITHI,

W/ITFOCTPUPYIOLLYe TIPYU3HAKY MPOTEeKAHUSI XUMUUeCKUX peakLui

13.2

n3yueHre Crioco00B pasziesieHns: cMecei

13.3

TOJTy4eHre KHUCIOpOoZla YW W3yYeHHe ero CBOMCTB; I0/yYeHHe
BO/IOpO/la ¥ M3yueHHe ero CBOMCTB; MoJiyueHe yIjeKHUC/Ioro rasa u
M3yueHHe ero CBOWCTB; TOJy4YeHHe aMMHakKa W HW3y4YeHHe ero

CBOICTB

13.4

MIPUTOTOB/IEHWE pacTBOPOB C OIpeJe/NéHHONM MacCOBOM Joneil

PacTBOPEHHOIO BellecTBa

13.5

NpUMeHeHWe  WHJUKATOpoB  (JlakMyca,  MeTWIOpawka M|
deHondTanenHa) [J1sl onpeziesieHUs] XapakTepa CpeJjbl B pacTBopax

KHUCJIOT U 11e/ioueid

13.6

WCCe[loBaHMEe M OIMCaHWe CBOWCTB HeOpPraHW4ecKUX BellecTB
Pa3/IMYHBIX K/1aCCOB; U3y4YeHUe B3aUMOZENCTBUS KUC/IOT C MeTa/l/laMH,
OKCHJAM{  MeTa/UIOB,  pacTBOPUMBIMM M HepaCcTBOPUMBIMH
OCHOBaHWSIM{, COJISIMY; TIOJyYeHHWe HepacTBOPUMBIX OCHOBaHMM;
BbITeCHEHWe OJIHOTO MeTa/la JpPYyrMM M3 pacTBopa COJIY;
ycciefloBaHe aM(OTepHbIX CBOMCTB TMPOKCHOB amlOMUHHUS U

L[UHKA

13.7

pellieHye 3KCIIepUMEeHTA/IbHBIX 3a/au 10 TeMaM: «OCHOBHbIE K/1aCChl
HeOpraHUuecKrux COeJMHeHUI»; «DJIeKTPOIUTHYeCKast
Juccouyanus»; «BaxHellllne HeMeTa/lbl U HUX COeWHEHUS»;

«BaxkHeii1111e MeTa/lJTbl U UX COeIMHEHUSI»

13.8

XUMHUUeCKHe  3KCIIepUMEHThbl,  WUIIOCTPUPYIOLMe  TPHU3HAaKH
TIPOTeKaHWsI peakiuii MIOHHOTO 0OMeHa; KaueCTBeHHbIe Peakl[uH Ha
NIPUCYTCTBYIOLIMIe B BOJHBIX PAcTBOPAaX MOHbBI: XJIOpHUJ-, OpoMu/-,
vomua-, cynabdar-, ¢ocdaT-, KapOOHAT-, CUIMKAT-aHUOHBI,
T'U/IPOKCHU/I-MOHBI, KATUOHBI aMMOHHUS1, MarHusl, KaJbLys, aTFOMUHUS,

xemesa (2+) u xkese3sa (3+), meau (2+), IIUHKA

14

YmMmenue:

14.1

NIpeJCTaB/IsATh pe3y/bTaTbl 3KCIepuMeHTa B (opMe BBLIBOJOB,
Jl0Ka3aTenbCTB, TpadMKOB U Tab/WL] U BBISBISTh SMITUPHUYECKUe

3dKOHOMEPHOCTH

14.2

YCTaHaBJ/IMBATb CBsA3U MeXay pea/ibHO H&6J’IIOL[8€MLIMH

XUMHWYECKMMHU dABJIEHUAMU W TIpoLieCCaMM, TIPOUCXOJAIIMMU B




MaKpo- U MUKPOMHpe, 00BsICHITh IPUUMHBI MHOT000pa3sysi BellleCcTB




INIEPEYEHD 3J/IEMEHTOB COAEPXXAHHNSA, IIPOBEPAAEMbIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUN

Kopg,

IIpoBepsieMblii 3/1eMeHT CO/iep>KaHUA

1

HepBOHa‘-IaJIbeIe XHUMH4yeCKue roHAaTHusMa

1.1

YucTble BelljecTBa U cMecu. CriocoObl pas/iesieHusi cMeceit

1.2

ATOMBI U MOJIEKY/JIBI. Xyumuueckrde 3jieMeHThl. CHMBOJBI  XUMMUECKHUX

3JIEMEHTOB. HpOCTLIe " CJIOXKHbIE BeleCTBd.

1.3

Xumuueckas Cl)OpMYJIa. BaneHTHOCTL aTOMOB XHMMHUECKHX 37€MEHTOB.

CreneHb OKUC/IeHUA

1.4

3aKOH TMOCTOSIHCTBA COCTaBa BeIleCTB. OTHoCuTeNnbHas1 aTOMHas Macca.
OTHOCUTeNNbHas MOJIEKYJIADHAA MdCCd. MaccoBas A0JI1 XUMHUYeCKOI'o 3/IEMEHTa

B COeJMHEHNHN

1.5

KomuuecTtBo BemectBa. Mosib. MossipHasi Macca. MosisipHbIii 00BEM Ta30B.

B3aumoCBs3b KOJ/IM4eCTBd, MaCChbl U YKCJ/Ia CTPYKTYPHBIX €/IMHHUL] BellleCTBd

1.6

dusnueckre U XMMHUUeCKHe sIBJIeHUs. XHUMUUecKas peakuuyda nu eé TIPpHU3HAKH.

3aKOH COXpaHEeHHsl MacChl BeleCcTB. XUMHUYEeCKHe YpaBHEHUS

[Tepuoanuecknii 3akoH U [leproguueckas cucTeMa XUMUUYECKHX 3/IEMEHTOB

O.N. MenpeneeBa. CTpoeHue aTOMOB

2.1

[Tepuoguueckuii 3akoH. [leproguueckass cMCTeMa XUMWYECKHUX 3/IEMEHTOB
O.W. MengeneeBa. Ilepuozibl ¥ rpyrribl. @U3MUECKUM CMBICT TIOPSIKOBOTO

HOMepa, HOMepPOB Mepro/ia 1 TPYIIbI 3/1leMeHTa

2.2

Crtpoenue atomoB. CocTtaB aTOMHBIX ffiep. M30Tomnbl. OeKTpoHbl. CTpoeHue
3/IEKTPOHHbIX 000/104eK aToMoB IepBbIX 20 XUMHUYECKUX 3/1eMEeHTOB

[Tepropgnueckon cucrems! [J.1. Mengeneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMUUECKUX 3/IEMEHTOB MepPBbIX TPEX
MepyoJioB, Kasusi, Kaablus (pajuyca aTOMOB, 3JIeKTPOOTPULIATEIbLHOCTH,
MeTa/UIMYeCKUX W HeMeTa/UIMYeCKMX CBOMCTB) W UX COeJUHEHUH B
COOTBETCTBUM C TI0JIO)K€HHEeM 3/ieMeHTOB B Ilepuojuueckoil cucrteme u

CTpOE€HHEM HX aTOMOB

CTpoeHue BellleCcTBa

3.1

Xumuueckasi CBsisb. KoBasieHTHasi (TO/nsipHasi UM HeMOJIsIpHasi)  CBS3b.
ONeKTpPOOTPULIATE/IbHOCTh  XUMUYECKHMX  371eMeHTOB. VIoHHas  CBfI3b.

Mertannuueckast CBSI3b




3.2

Turbl KPHUCTA/IJIMYECKUX PEU.IéTOK (aTOMHaH, HWOHHas, METafIJII/I‘IECKaH),
3aBUCHMOCTb CBOICTB BelleCTBa OT THIIA KpHCTaHHHHECKOﬁ pEH_IéTKI/I " BUa4

XUMHUECKON CBSI3U

Baxkueiinie rnpeacTaBUTe/IM HEOPIraHWUYEeCKHX BeIleCTB. Hemetannel U ux

COoeJNHEHMUs. MeTasnbl ¥ UX CoeJMHEHHA

4.1

Knaccudukaiusi 1 HOMeHK/IaTypa HeOpraHW4YecKuX COeJUHEeHW: OKCH/OB
(coneobpa3ytoiiue: OCHOBHBIE, KUCJ/IOTHBIE, amdoTepHbIie) u
HecosieoOpa3yrolie; OCHOBaHWW (IIE/IOUM YW HEpPACTBOPHUMbBIE OCHOBAHUS);
KACIOT (KUC/IOpPOACOo/epKalie W OeCcKUC/IOpO/HbIe, OAHOOCHOBHBIE W

MHOT'OOCHOBHBIE); COJiel (CpeJHUX U KUCBIX)

4.2

duspueckue M XUMHUYECKHE CBOMCTBA MPOCTBIX BelleCTB-HeMeTa/lJIOB!:

BO/IOPOZA, XJI0pa, KNC/IOPOJa, Cepbl, a30Ta, hocdopa, yrieposa, KpeMHUs

4.3

dusnueckre ¥ XMMHUYECKHEe CBOMCTBA TMPOCTHIX BELIECTB-METAJ/IJIOB: JIUTUS,
HaTpu#d, Ka/lisd, Mal'HUs U KaJ/IbLIWs, d/TOMUHUS, XKejle3d. BJIEKTPOXI/IMI/I‘-IGCKI/Iﬁ

psiZi HaNpsDKeHU MeTaslioB

4.4

dusnueckue U XMMHUYeCKUe CBOMCTBA BOJJOPO/HBIX COeIMHEHUI HEMETA/I/IOB:

XJjiopoBojopoja, cepoBoaopod, dMMHdKa

4.5

du3nueckre U XMMHUUeCKrWe CBOWCTBAa OKCHJOB HemeTa/ioB: cepbl (IV, VI),
asota(Il, 1V, V), docdopa(lll, V), yrnepoaa(ll, IV), kpemuusi(IV). ITonyueHue

OKCH/J 0B HEMETAJIJIOB

4.6

XrMHYecKre CBOMCTBa OKCU[OB: MeTa/uioB IA—IIIA rpynm, 1wmHka, megu(Il) u

kenesa(Il, III). TTosmyueHue OKCU/IOB MeTaJIIOB

4.7

XvMHyecKre CBOMCTBa OCHOBaHMM U aM(OTepHBIX TMAPOKCUIOB (Ha rpUMepe
TU/IDOKCU/IOB  a/IIOMUHUS, ’Kese3a, ILuHKa). [lomyyeHne OCHOBaHUM U

am(OTepHBIX THU/IPOKCH/IOB

4.8

OO1mye XMMHUYeCKHe CBOWCTBA KHCJIOT: XJIOPOBOAOPOJHOM, CepPOBO/IOPOHOM,
CEepHUCTOM, CepHOM, a30THOM, (pochopHOH, KpeMHHEBOM, yroibHOW. Ocobbie
XUMHUeCKre CBOMCTBa KOHLIEHTPHPDOBAHHOM CepHOM M a30THOM KHCJIOT.

[Tonyuyenue KucIoT

4.9

OO01Me XMMHUYeCKe CBOWMCTBa CpeIHUX cojiel. [TosmyueHue comnei

4.10

HOJ’Iy‘—IEHI/Ie, C06I/IpaHI/Ie, pacCrio3HaBaHue BOAOpPOJd, KHUC/I0POAd, dMMMHdKA,

YTIEKUC/IOTO Ta3a B 1abopaTopuu

4.11

[TonyueHne aMMyaKa, CepHOM M a30THOM KHCJIOT B TIPOMBILIIEHHOCTH. O61ue

CII0CO0BI IoJiyueHus MeTaJljIoB




4.12

['eHeTHUeCKast CBSA3b MeXAy Ki1dCCdMHU HEOPraHUYeCKUX COE,[[I/IHEHI/II‘/JI

XuMHnyeckue peakLiuu

5.1

Knaccugukaiysi XuMr4yeCcKuX peakivii 1o pa3/IMuHbIM MPU3HaKaM: 10 YUCTy U
COCTaBy YyuaCTBYIOIMX B peaklUd BellecTB, IO TeryioBoMy 3ddeKkrty, 1o

HM3MEHEeHHIO CTereHel OKMCIeHNs XUMHUUYEeCKUX 3/1eMEeHTOB

5.2

TeroBoit 3@eKT XUMHUYEeCKOM peakijuM, TepMOXUMHUYeCKHe YpaBHeHWUs.

OK30- U 3HJ0TepMHUYeCcKHe peakly. TepMoXuMUUecKre ypaBHeHUsI

5.3

OKMC/IUTe/IbHOBOCCTAHOBUTEILHEIE peakiun. OxkucuTeId ¥ BOCCTaHOBUTEIH.
HPOL[ECCBI OKHCJ/IeHHA %1 BOCCTAaHOBJIEHH. BHEKTPOHHbIﬁ OaaHC

OKHC/IUTE/TbHOBOCCTAHOBUTE/IbHOU peaknun

5.4

Teopust 3neKTponTUYeCcKor gucconanyy. Katronsl, aHUOHBI. OIeKTPOIUTHI

M HE3JIEKTPOJIUTHI. CunbHBIE U c1a0bIe 3JIEKTPOJINTHI. CreneHb Arccourann

5.5

PeaKLII/II/I MOHHOro oOMeHa. Y CJI0BUSI IMMPOTEKAHUA peaKL[I/Iﬁ HOHHOI'O 06MEHa,

TOJIHbIE U COKpAllléHHble NOHHbIE YDAaBHEHUS peakLvii

Xumus U OKpy’Karoljas cpeza

6.1

BemjectBa ¥ Marepuanbl B TOBCeJHEBHOM >KM3HM 4YeroBeKa. be3omacHoe
WICTI0/Ib30BaHME BeIeCTB U XMMUYECKHX peakluil B jlabopaTopuu U OBITY.

HepBaﬂ TMOMOIIb IMMPXU XMMUUECKHUX 0KOrdX U OTPABJ/IEHUAX

6.2

XYWMHUUECKOe 3arpsi3HeHue OKpY’Kawlled cpefbl (KUC/IOTHbIE — TOXKIH,
3arpsi3HeHHe TMOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro TpeAOTBpalljeHUs
[MpenenbHast gomnyctuMasi KoHueHTpaiusi BeiectB (ITAK). Ponb xumuu B
peIlleHUH SKOJIOTUUeCKHX TMpobsieM. YcwieHrWe MapHUKOBOro 3ddekra,

paspyliieHre 030HOBOTO CJIOS

6.3

[TprMmeHeHue cepsl, a30Ta, ¢hocdopa, yriaeposa, KpeMHUS] U UX COeJUHEHUN B
ObITY, MeJWIIMHE, TPOMBIIUIEHHOCTH U CebCKOM XO03skcTBe. [IprMeHeHHe
MeTa/JIOB U CIJIaBOB (CTa/lb, YyT'yH, [AIOpalOMHHHWM, OpoH3a) B OBITY U
MPOMBILLLJIEHHOCTH UX coefliHeHu. [ToHsTre 0 KOPPO3UM MeTasljIoB, OCHOBHbIE

Croco0bl 3alUThI UX OT KOPPO3UH

6.4

[IpypoaHble MCTOUYHHKW YI/IeBOJOPOJOB (Yrosb, MPUPOAHBIA ra3, HedTh),

TIPOAIYKTHI UX TiepepaboTKy (0eH3UH), MX POJib B OBITY U TIPOMBIIILJIEHHOCTU

6.5

[lepBoHauasbHBIE TIOHATHSI 00 OPraHMYEeCKWX BeIIeCTBAX KAK O COeAVHEHMSIX
yryiepoja (MeTaH, 5TaH, STWIeH, alleTHU/IeH, 3TaHOl, [JIUL|epUH, YKCYCHasi KUC/I0Ta).
[TonsiTrie 0 OHO/IOTMUECKY Ba’KHBIX BEI|eCTBAaX: XKMpax, Oeikax, yrieBojax — M X

POJIA B )KM3HU UEJIOBEKA




PacuéTor:

7.1 1o ¢hopMy/aM XUMHUUeCKUX COeMHeHUN
7.2 Macchl (MacCOBOM) [10/11 PaCTBOPEHHOIO BellleCTBa B pacTBOpe
7.3 10 XMMHWYeCKUM YpaBHEHUsAM




YYEBHO-METO/UYECKOE OBECIIEYEHUE OBPA30BATEJ/IBHOI'O
ITPOECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /151 YHEHUKA

* Xumust: 8- kacc: 6a30BbIii YpoBeHb: yueOHUK; 5-e u3jaHue, epepaboTaHHOe
abpuesnsa O.C., OctpoymoB U.T'., CnagkoB C.A. AkijnoHepHoe o6iriecTBo «M3aTenbcTBo
«IIpocseleHve»

» Xumus: 9-i Knacc: 6a30BbIi ypOBeHb: yueOHUK; 5-e u3aHue, epepabotaHHOe
Tabpuensa O.C., OctpoymoB I.T"., CnagkoB C.A. AKiioHepHOe 00111ecTBO «VI31aTebCTBO
«IIpocsenjenve»

METOJUYECKHWUE MATEPUAJIBI /151 YUUTEJIA

¢  lHdopMaIlMOHHO-METOANUECKOe TTMICBMO 00 0COOEHHOCTSIX TPero/ilaBaHus yueOHOTro
ripeaMeTa «XuMusi» B 2025/2026 yue6HOM TOay

https://edsoo.ru/wp-content/uploads/2025/08/himiya.pdf

e MeTouueckue peKOMeH/Ialliy 10 W3y4eHU0 TeMbl « OKUCTUTe/TbHO-
BOCCTaHOBUTE/IbHbIE PeakLUW» B IIKOJbHOM Kypce xumum (2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/mr_himiya o v r.pdf

*  YyeOHO-MeTOaMUECKOe 0becrieueHre TIPOLeCCOB MPeroiaBaHus XUMUU, OUOJIOTHH,
(b13MKKM Ha YPOBHSIX OCHOBHOT'O OOIIET0 M cpe/iHero ob11jero o6pa3oBaHus C BK/IIOUEHHEM
JIOTIOJIHUTE/TbHOTO MH)XeHEePHOr0 KoMIoHeHTa (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/umo_dop inzhenernyj komponent.pdf

e baHK 3a/1aHui AJ1s TEKYIIero OIleHUBaHUSI 110 yuebHOMY TpeaMeTy « XuMusi» (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/bank zadanij himiya ooo .pdf

¢ KonrekcTHble 3agaun. 3aiaHus K yueOHOMY Kypcy «Xummusi». 8 kimacc (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz_himiya 2024.pdf

¢ MeToguueckre peKOMeH/IalliH 10 CO3IaHUI0 KIaCCOB TEXHOJIOTUUECKOTO U eCTeCTBEHHO-
Hay4YHOT0 mpodusiei U KaccoB C yriiyOeHHbIM U3yueHHeM MaTeMaTHKH, (PU3UKH,
XUMHH, OMOJIOTHH B 00111e00pa30BaTe/IbHBIX OpraHU3al[UsiX C UCTI0/b30BaHHEM
MHGPACTPYKTYPbI, CO3ZIAHHOM B PaMKax Hal[MOHATBLHOTO MpoeKkTa «Obpa3oBaHue»
(KBantopuywmsl, IT-ky6b1, Touku pocra u ap.) (2025 .)
https://edsoo.ru/wp-content/uploads/2025/09/mr sozd klassov tehnol i en profilej 202
5.pdf

¢ MeTtoauueckue pekomeHaluu. OpraHu3aius B3aumMoericteus “I1Ikona — By3 —
npeanpusTtue” (2025 r.)
https://edsoo.ru/wp-content/uploads/2025/09/mr _sh v_p 2025.pdf

I OPOBBIE OBPA30OBATEJ/IBHBIE PECYPCHI 1 PECYPCBI CETU
NHTEPHET

e BUBJIMOTEKA LOK https://mMouypoku.pd/

e [JIOBAJI-JIAB https://globallab.ru/



https://xn--h1aafgkbnx.xn--p1ai/
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://globallab.ru/
https://edsoo.ru/wp-content/uploads/2025/01/kz_himiya_2024.pdf
https://edsoo.ru/wp-content/uploads/2025/02/bank_zadanij_himiya_ooo_.pdf
https://edsoo.ru/wp-content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf
https://edsoo.ru/wp-content/uploads/2025/02/mr_himiya_o_v_r.pdf
https://edsoo.ru/wp-content/uploads/2025/02/mr_himiya_o_v_r.pdf
https://edsoo.ru/wp-content/uploads/2025/08/himiya.pdf
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