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IIOACHUTEJ/IbHASA 3AIIMCKA

[Tporpamma mo XMMHUM Ha YPOBHE OCHOBHOTO 0011jero 00pa30BaHus COCTaB/IeHa HAa OCHOBE
TpeboBaHWI K pe3y/bTaTaM OCBOEHUs OCHOBHOM 00Opa3oBaTe/IbHOM IPOrpaMMbl OCHOBHOT'O
obrmero obpa3oBanusi, mnpefctaBieHHbIXx B PI'OC OO0, a Takke Ha OCHOBe (hezepasbHON
paboueii porpaMMbl BOCITUTAHUS U C YUETOM KOHILIENLUU TIpero/jlaBaHust yueOHOro rpeamera
«Xumusi» B obpa3oBaTebHBIX OopraHu3anusax Poccuiickoit ®epeparyu.

[MporpaMMa TO XMMUHM [JaéT TIpeACTaBleHHWe O IessiX, o0ijeit crparernd oOy4eHUs,
BOCITUTAHUSI W DPAa3BUTHs OOYUYarOIIMXCs CpeACTBaMM Y4eOHOTO TpegMeTa, yCTaHaBIMBaeT
o0si3aTesibHOe TIpeIMeTHOe Cojlep)KaHue, TpeJyCMaTpHBaeT pacripefesieHHe ero To Kiaccam U
CTPYKTYPHpPOBaHue 10 pa3fiesiaM U TeMaM IIPorpaMMsbl 110 XMMUH, OrpejiernisieT KOJMueCTBeHHbIe
M KaueCTBEHHble XapaKTEePUCTHKU COJiep)KaHUsl, PEKOMEHJyeMyl I10C/e10BaTelbHOCTh
W3y4YeHHs] XUMHUU C YYETOM MEXXIPeJMETHBIX ¥ BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH y4eOHOTO
Tiporiecca, BO3pacTHbIX 0COOeHHOCTel 00yJarluXcs, onpezesisieT BO3SMOXXHOCTU TIpeAiMeTa JJist
peanu3any TpeOOBaHMIA K pe3y/bTaTaM OCBOEHUsI OCHOBHOM 0Opa30BaTeIbHOM MpOrpaMMbl Ha
YPOBHe OCHOBHOT0 00111ero o6pa3oBaHusi, a Takke TpeOOBaHMI K pe3y/bTaTaM 00ydeHUss XUMUN
Ha YpOBHe LjeJiell W3yueHWs TIipegMeTa W OCHOBHBIX BHZIOB Yy4eOHO-TIO3HaBaTe/bHOMN
JiesITeTbHOCTH 00yUaroIerocsi o 0CBOeHUI0 yueOHOTO CO/lepyKaHMUs.

3HaHMe XUMHU CJTY)KUT OCHOBOM [171s1 (HOPMUPOBaHUsSI MUPOBO33PeHUs 00yUaroILerocsi, ero
Tipe/iCTaB/eHU O MaTepuaJbHOM eIMHCTBE MUPA, B&XKHYIO POJIb UTPatoT opMHpyeMble XUMUel
TIpeZCTaB/IeHNsI O B3aUMOTIPEBPAILeHUsIX SHEePrvr U 00 BOJTIOLIMH BEILeCTB B TIPUPO/E, O TYTIX
pellieHUsT T/7100a/bHBIX TMPOOJIEM  yCTOMUMBOTO PAa3BUTHS UelOBeUYeCTBA — ChIPbEBOM,
JHEPreTUYeCKOM, MUIIEeBON W FKOJIOTUYeCKOU 6e30TacHOCTH, MPob/IeM 3paBOOXPaHeHusl.

N3yueHue xumuu:

CMOCOOCTBYeT peasu3aliid BO3MOXKHOCTEH /sl caMopa3BUTHSL U (hOpMHPOBAHUS
KY/IbTYPbI JINYHOCTH, eé 0011ieil U (GyHKL[MOHATbHOM IPaMOTHOCTH;

BHOCHUT BKJ1aJ] B JOPMHUPOBaHHNE MBIIIJIEHUS] ¥ TBOPUECKUX CIIOCOOHOCTEH 00yJaroImumxcs,
HaBBIKOB MX  CaMOCTOSITe/TbHOM  yueOHOM  JesTelbHOCTH,  SKCIIePUMEHTA/NbHBIX U
WCC/IeIoBaTe/IbCKUX YMEeHUH, HeoOXOAMMBIX KakK B TIOBCEJHEBHOW >KM3HM, TaK U B
rpodecCroHaNbHOM /1eATeNbHOCTH;

3HAaKOMHUT CO CIelU(UKOM HayYHOTO MBbIILJIEHUs], 3aK/a/iblIBaeT OCHOBBI L[@JIOCTHOTO
B3IJIsi[la Ha eJUHCTBO MPUPO/bI 1 Uesi0BeKa, SIB/ISIeTCS] OTBETCTBEHHBIM 3TaroM B (OpMHPOBaHUN
eCTeCTBeHHO-HAayYHOU I'PaMOTHOCTH 00yUaroLuXCs;

crocoOCTByeT (OPMUPOBAaHHWIO 1IEHHOCTHOTO OTHOIIEHHSI K eCTeCTBeHHO-HayYHbIM
3HaHUsSM, K TIpUpoJie, K 4Ye/OoBeKYy, BHOCUT CBOM BK/IaZ, B 3KoJioruueckoe oOpa3oBaHue
00yyJaroImxcs.

laHHBIe HarpaBeHUs B OOyUYeHWM XMMHHU 00eCreurBalOTCS CIIeLU(UKON cofepKaHus
yueOHOTO TIpeZiMeTa, KOTODBLIM SIB/ISETCS TiefarOTMYecKW aJjalTUPOBAHHBIM OTPa’KeHHEM
0a30BOM HayKU XMMHH Ha OTIPe/Ie/IEHHOM JTarie e€ pa3BUTHSL.

Kypc xvMuu Ha ypoBHe OCHOBHOTO 00Ijero oOpa3oBaHHsi ODHEHTUPOBAH Ha OCBOEHHE
00yYaroIMMHUCS CUCTeMbI NepBOHAYA/IbHBIX MOHSATUN XUMUH, OCHOB HEOPraHUYeCKOW XUMHUU U
HEKOTOPBIX OT/|e/IbHbIX 3HAUMMbIX TIOHATHM OPraHUUeCKON XUMUH.

CTpyKTypa cojiep)KaHusi TIPOrpaMMbl 10 XMMUK COPMHUPOBaHA Ha OCHOBE CHUCTEMHOIO
nozaxoja K eé usyueHuro. Cojep)kaHue CK/IaZbIBaeTCSl U3 CHUCTEMbl MOHATHUN O XUMUYECKOM
j/IeMeHTe U BelleCTBe U CUCTeMbl TOHATUMA O XUMHUUeckod peakuuud. O6e 3TH CHUCTeMbl
CTPYKTYPHO OpPraHW30BaHbl IO MPUHLUIY T0C/e[0BaTe/lbHOTO Pa3BUTHSI 3HAHWN Ha OCHOBE
TeopeTUUYeCKUX Mpe/iCTaBlIeHU pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKY/ISIPHOTO yueHUsl KaK OCHOBbI BCET'O eCTeCTBO3HAHMUSI;

— Ilepuoguueckoro 3akoHa [I. 1. MeHeeeBa Kak OCHOBHOI'O 3aKOHAa XUMWH;

— YyUYeHUsI O CTPOEHUM aToMa U XMMUUeCKOM CBSI3U;

— Mpe/iCTaB/IeHui 00 71eKTPOIUTUYECKOM IUCCOLMALIMY Bell[eCTB B PACTBOPax.



TeopeTuueckure 3HaHHS pPacCMaTPHBAIOTCS Ha OCHOBe SMITMPUYECKU TIO/yuyeHHBIX U
OCMBIC/IEHHBIX (DaKTOB, pa3BUBAIOTCS I[10C/IE€[OBATeIbHO OT OJHOTO YPOBHSA K JpYyromy,
BBIMO/THSASS (DYHKIMU OOBSICHEHWUSI U TIPOTHO3UPOBAHUS CBOWMCTB, CTPOEHHS M BO3MOKHOCTEH
MPAKTUUeCKOr 0 TIPUMEHEeHUs Y TI0/TyYeHUs U3yyaeMbIX BelLleCTB.

OcBoeHre TIpOrpaMMbl TI0 XHUMUH CHOCOOCTBYeT (HOPMHPOBAaHHIO TIpe/CTaBIeHUSI O
XMMHUYEeCKOW COCTaB/Isitolled HayyHOM KapTHHBI MHpa B JIOTHKe e€ CHUCTeMHOMN TpUPO/IbI,
LIEHHOCTHOT'O OTHOIIIeHUsI K HAyYHOMY 3HaHUIO U MeTO/laM M03HaHus B HayKe. 3yueHre XUMUH
MIPOMCXOJUT C TpPUBJIeYeHHWEM 3HaHWM U3 paHee U3Y4YeHHBIX Yy4yeOHBIX TIpeJMeTOB:
«Okpyxarowmuy Mup», «bronorus. 5-7 knacce» n «®dur3uka. 7 Kaace».

[1py M3yyeHUM XUMHUM NIPOMCXOIUT (H)OPMUPOBaHUe 3HAHWM OCHOB XUMMUeCKOW HayKU Kak
00J1aCTH COBPEMEHHOTO eCTeCTBO3HAHMUSI, MPAKTUYEeCKOU /IesiTeJTbHOCTH uesioBeKa M Kak OZHOTO
13 KOMIIOHEHTOB MHUPOBOM KY/bTYphI. 3aZiaua yueOGHOTO TpegMeTra COCTOUT B (hOPMUPOBaHUU
CUCTeMbl XMMHUYECKUX 3HAaHUM — Ba)KHEUIIUX (DAKTOB, MOHSTHM, 3aKOHOB M TEOpPETUUeCKUX
TI0JIOYKEeHUHM, [IOCTYIHBIX 0000IIeHHiI MHUPOBO33pEHUeCKOr0 XapakTepa, s3blka HayKd, B
MIPUOOIIeHNY K HayYHBIM METO/]aM ITO3HAHMSI TIPU M3YUE€HUH BeIeCTB U XUMHUUECKUX PeaKIIvid, B
(hopMHUpOBaHMM U pa3BUTHM TI03HABaTe/NbHBIX YMEHMM W WX TpUMeHeHUd B yuyeOHO-
T03HaBaTe/IbHOW U y4eOHO-UCC/Ie/I0BaTeIbCKON AeATe/TbHOCTH, OCBOGHUY TIpaBU/ 6e30MmacHoro
oOpalrieHust C BelljeCTBaMH B TIOBCEIHEBHOW >KU3HU.

[Ipy m3yyeHWM XUMHWM Ha YPOBHEe OCHOBHOTO 001jero oOpa3oBaHHs Ba)KHOe 3HaueHUe
TIPUOOpe/M TaKue 11e/TH, KakK:

— (opMHpOBaHMe WHTE/IEKTYaJbHO Pa3BUTOMN JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSITeIbHOMY TIPDUHSTHIO PpelleHrHd, CrocoOHOM afanTHPOBAaThCsA K
ObICTPO MEHSIIOIIUMCS YC/IOBUSIM YKU3HH;

— HamnpaB/IeHHOCTb O0yYeHUs] Ha CHCTeMaTHuecKoe TiproOIeHre oOyuarommxcs K
CaMOCTOSITE/IbHOW ~ T03HAaBaTeNbHON  JleATeNbHOCTH, HAy4YHbIM  MeTojaM  I03HaHWs,
(hopMUPYIOIM MOTUBALIUIO U Pa3BUTHE CITIOCOOHOCTeH K XUMUH;

— obecrieyeHre YC/IOBHM, CIOCOOCTBYIOUIMX TPUOOPETEHHIO OO0yUYaroL[UMUCS OTIbITa
pa3HooOpa3Hol e Te/TbHOCTH, TI03HAHWS M CaMOITIO3HAHUs, KJ/IFOUEeBbIX HABBIKOB (K/IFOUEBBIX
KOMTIeTeHIIU), UMEIOIINX YHHUBePCa/bHOe 3HaueHue /IJisi Pa3/IMUHbIX BUIOB AesTe/TbHOCTH;

— (hopmupoBanue ob1Ielt HYHKIIMOHAIEHOW W eCTeCTBeHHO-HayUHOUW TPAMOTHOCTH, B TOM
yuce YMeHWH OOBSICHATb U OLIeHMBATh SIBJIEHHSI OKDPY’KaloOIlero MHpa, WCIOJb3ys 3HAHUS U
OTBbIT, TIOJyYeHHbIe TPU W3YYeHWH XUMWH, TPUMEHATh WX TpPU pellleHWd TpobieM B
TIOBCeTHeBHOM >KU3HU U TPY/I0BOM [lesiTeTbHOCTH;

— (hopmupoBaHue y 00yUarOIUXCS TYMaHUCTUUECKUX OTHOIIIEHWH, TTOHUMaHUs 1[eHHOCTU
XVUMUYECKUX 3HAaHWW [ijisi BbIPAOOTKM SKOJIOTMYECKH 1]e/IeCO00pa3HOro TOBe/IeHUs] B ObITY |
TPYZOBOM [eiTeTbHOCTU B LieJIIX COXPaHEeHWs] CBOEro 3[0POBbsS U OKPY’Karolleld MPUpPOLHOU
cpefbl;

— pa3BUTHE MOTHBALIUK K 00yUYeHHI0, CTIOCOOHOCTe K CAaMOKOHTPOJII0 ¥ CAMOBOCITUTAHHUIO
Ha OCHOBe YCBOeHHUsi 00lljeuesioBeYeCKUX L[eHHOCTel, TOTOBHOCTU K OCO3HAaHHOMY BbIOODY
nipousIst ¥ HarlpaB/IeHHOCTH Jja/TbHEHIIero ooyueHusl.

OOI11ee YMC/I0 YacoB, OTBEJEHHBIX AJIST U3yUeHUs] XUMHUU Ha YPOBHE OCHOBHOTO 0OOIL[ero
obpa3oBanus, cocrapssieT 136 yacoB: B 8 kyacce — 68 yacoB (2 uaca B Hezien0), B 9 Kiacce — 68
4yacoB (2 yaca B Hele/to).



COJEPXAHUE OBYYEHUSA

8 KVIIACC

IlepBoHauya/bHbIEe XMMHUYECKHE ITOHATHUA

[Ipegmer xumuun. Posb XUMUM B KU3HM YesjioBeKa. XMMUSL B CucCTeMe HayK. Teyma u
BelljecTBa. Pdu3nueckre CBOMCTBA BelleCcTB. ArperatHoe COCTOsiHMe BelllecTB. [loHsiTHe O
MeTO/iax IMO3HaHMs B XUMUU. UncThie BelecTBa U cMecd. CrIocoObl pa3/ieieHusi CMeCei.

ATOMBI ¥ MOJeKy/nbl. XUMHUYecKrde 53jeMeHTbl. CHUMBOJIBI XMMHUUYECKUX 3JIEMEHTOB.
IIpocTble U C/10KHBIe BeljecTBa. ATOMHO-MOJIEKYJ/IIPHOE YUeHHUe.

Xumunyeckasi (opmyna. BaneHTHOCTH aTOMOB XHMMHUECKHMX 37eMEHTOB. 3aKOH
IIOCTOSTHCTBA COCTaBa BelllecTB. OTHOCUTe/IbHAs aTOMHas Macca. OTHOCUTe/IbHask MOJIeKYJIsIpHast
Macca. MaccoBasi [j0/11 XUMHAYEeCKOI'0 3/IeMeHTa B COeIMHeHUH.

KommuectBo BemectBa. Mosis. MossgpHasg Macca. B3anMocCBs3b Ko/MuecTBa, MacChl U
yKC/ia CTPYKTYPHBIX e[IMHUL BelljecTBa. PacuéTsl 1o (hopmynaM XMMUYEeCKUX COeJHeHMI.

du3nyecKkue U XUMUUeCKUe siBJeHUsl. XUMUYecKass peakuuss U eé MpPU3HAKWA. 3aKOH
COXpaHeHUs MacChl BelllecTB. XUMUUeckue ypaBHeHUs. Knaccrudukaiys XMMUYecKuX peakLuil
(coemuHeHws1, pa3ioyKeHus1, 3aMellleHrst, 0OMeHa).

XumuuecKuti 3kcnepumenm:

3HAaKOMCTBO C XMMMUECKOW TIOCY/I0H, TpaBUiaMy paboThl B 1aO0pPaTOpuy U MPUEMaMHU
obpairieHus ¢ abopaTopHbIM 000pyJOBaHMEM, H3yueHHe U OIucaHue (U3NUecKuX CBOWCTB
00pas1[0B HeOpraHUYeCKUX BelecTB, Hab/roieHre pr3nueckux (TulaB/ieHre BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KUIIeHHWe W KOHJleHCalys BOJbl) U XUMUUeCKUX (FOpeHHe CBeuu,
TpPOKa/IMBaHWe MeJHOM MPOBOJIOKH, B3aMMO/IEHICTBHE MeJla C KUC/IOTOM) sB/IeHUH, Hab/IojeHre
M OMNMCcaHWe TIPU3HAKOB TIPOTEeKAaHWsS XHMMUYECKMX peakUuuid (pas3/iokeHuWe —caxapa,
B3aMMO/IeHiCTBHEe CePHOM KUC/IOThI C XJIOpUJ0M Oapusi, pas/ioxkeHue ruapokcuaa meau (I1) rmpu
HarpeBaHWH, B3auUMO/JeMCTBUE >Xene3a C pactBopoM comu menu (II), u3ydeHuwe criocob6oB
pa3fiejieHds1 CMecell: C TIOMOII[bI0 MarHurta, GUIbTPOBaHWe, BhbIMlapMBaHUe, AUCTUJUISALIVSA,
xpomarorpadus, TIpOBeleHHe OUMCTKW T[I0OBapeHHOW CoiM, Hab/rofieHne U OMMcCaHHue
pe3y/bTaToB IPOBeJEeHUsl OIbITa, W/UIIOCTPUPYIOLEro 3aKOH COXpaHeHUsi MacChl, CO3/jaHue
Moziesied MOJIeKys (11apOCTepP>KHEBBIX).

BakHelilIne npe/CTaBUTE/IH HEOPraHUUYeCKHX BellecTB

Bo3gyx — cmech rasos. CocraB Bo3zyxa. Kucimopos — 371eMeHT M IIPOCTOe BellecTBO.
HaxoxmeHue kuciopoja B npupoje, ¢prsndeckrie U XMMHAUYeCKUe CBOMCTBA (peakLiy TOpeHus).
Okcuppl. Tlpumenenue kuciaopoga. CriocoObl TOMydeHUs KHUCAOpoJa B JiabopaTtopuu U
NIpOMBILLIZIEHHOCTH. KpyroBopoT kuciopoza B npupoge. O30H — anaoTporHas MOAM(pHUKaLys
KHMC/I0poJa.

TersioBoii 5(Q¢deKT XWMHUUeCKOW peakliuM, TepMOXUMHWYeCKue ypaBHeHMs, 3K30- U
SHJOTepMHUUYeCKHe peakluu. TOMaMBO: yrojb W MeTaH. 3arps3HeHde BO3/yXa, YCUIeHue
MapHUKOBOrO 3¢ (eKTa, pa3pylleHre 030HOBOTO CJIOS.

Bopgopon, — snmemeHT UM mpoctoe BewjecTBO. HaxokgeHue BojopoZa B TPUPO/JE,
(bu3ryecKre U XUMHUECKHe CBOMCTBA, MPUMEHEHHe, ClIoCo0bI TIoTyueHust. KUC/IOThI U COMH.

MonsipHbiii 00bEM Ta30B. PacuéThbl 10 XUMHUUECKUM YPaBHEHUSIM.

dusnueckre CBOMCTBa BOAbl. Boma kak pactBopuTenb. PacTtBopbl. HacklllleHHble U
HEHAaChII|eHHble pacTBOPbI. PacTBOPUMOCTH BelllecTB B Boje. MaccoBasi [0/l BeljecTBa B
pacTBope. XUMUUeCcKHe CBOMCTBA BOAbl. OcHOBaHus. Posb pacTBOpPOB B TMpUPOJE U B >KU3HU
yesioBeka. KpyroBopoT BoAbl B IpUpofe. 3arpsi3HeHue INPUPOAHBLIX BOj. OxpaHa U OUYMCTKA
TIPUPOJHBIX BOJ,.

Knaccudukanys HeopraHuueckux coeavHeHuid. Oxkcugbl. Kiaccudukauys OKCHU/IOB:
coneobpasyolire (OCHOBHbIe, KUC/IOTHBIE, aM(oTepHbIe) U Heconeobpa3ytoiijue. HomeHkaTypa
OKCHJI0B. DU3nUecKre U XUMUYEeCKHe CBOMCTBA OKCUIOB. [TonyueHne oKCcuoB.



OcHoBanus. Kiaccudukaliiss OCHOBaHUW: III€/I0UM M HepacTBOPUMble OCHOBaHWUSI.
Homenknatypa ocHoBaHuii. ®Pu3nueckve W XUMHUUECKHWe CBOMCTBA OCHOBaHUMU. IlosmyueHue
OCHOBaHUH.

Kucnotel. Knaccudukaiusi kucinor. HoMeHknaTypa KUCI0T. Pu3nueckue U XUMUUECKUe
cBoMcCTBa KMCIOT. Psif aktuBHOCTU MeTasiioB H. H. BekeroBa. [Tonyuenue Kuc/or.

Conmu. HomeHknaTypa coJjieli. @usnueckue U XMMUUYeCcKWe CBOMCTBa coseil. ITosyueHue
coJiei.

['eHeTHyecKasi CBSI3b MeXAY K/acCaMU HeOpraHUUeCKUX COeJMHEHUM.

Xumuueckuti 3kcnepumeHm:

KaueCTBEHHOe OTipe/ieJieHre CO/iep’KaHus KMC/IOpoJia B BO3JyXe, TIoJydeHue, coOupaHue,
pacrio3HaBaHHe W HW3yueHWe CBOMCTB KWCJIOPOJA, HaO/oJeHre B3arMO/EMCTBUS BEIeCTB C
KHC/IOPOZIOM Y YCJIOBUSI BO3HMKHOBEHMS Y TpeKpallleHus1 ropeHusi (rokapa), 03HaKOMJIEHUEe C
oOpasijaMd OKCHZOB W ONWCaHWe WX CBOMCTB, IO/ydeHHe, COOMpaHWe, pacrio3HaBaHWe |
v3yueHHe CBOMCTB BoAopoja (ropeHue), B3auMoZeicTBHe BozopoAa C okcugom meau (II)
(BO3MOXKHO MCMO/b30BaHNe BH/jeOMaTepuasioB), Hab/moeHne 00pa3loB BelleCcTB KOIMYeCTBOM
1 monb, uccienoBaHre 0COOEHHOCTEH pacTBOPEHHsI BeIleCTB C pa3/IMUHON PaCTBOPUMOCTHIO,
TIPUTOTOBJIEHWE PAaCTBOPOB C ONpeJe/éHHOM MacCOBOM Ji0/iell pacTBOPEHHOIO BellecTBa,
B3aMMO/IEMICTBHE BOJbl C MeTa//laMH (HaTpueM U KajblieM) (BO3MOXXHO HCIIO/Ib30BaHHe
BH/IEOMaTepHasIoB), UCCIefoBaHWe 00pa3l[0B HEOPraHMUECKUX BEILeCTB pa3/IMUHBbIX K/IaCCoB,
Hab/roleHre M3MeHeHUsT OKpacKW WH/WKAaTOPOB B pacTBOpax KUC/IOT U IIjesioueld, u3ydeHue
B3auMogencTBUs okcuzga Meau (II) ¢ pacTBOpoM CepHOM KHC/IOTHI, KHACIOT C MeTasulaMH,
peakiuii HeWTpanu3alyy, T[0JyueHWe HepacTBOPUMBIX OCHOBAHWM, BBbITECHEHHE OJHOT0
MeTasljia IpyruM U3 pacTBOpa COJIM, pellleHre SKCIIepUMeHTa/IbHbIX 3a/ay 110 TeMe «BaxHeuye
KJIaCChl HEOPTaHUUYECKUX COeIMHEeHUN».

Ilepuoguueckn 3akoH u Ilepuoguueckas cucremMa XuMu4deckux 3jnemeHToB /[[. U.
MenpeneeBa. CTpoeHre aToMOB. XuMHueckas CBsi3b. OKHC/IMTE/IbHO-BOCCTAaHOBHUTE/IbHbIE
peakiuu

[lepBble TIOMBITKA KAacCU(PUKALMM XUMUUECKUX 3jieMeHTOB. [loHsiTue o rpynmax
CXO/IHbIX 3/1eMeHTOB (11leJIOUHbIe U I1]eJI0YHO3eMe/TbHbIe MeTaJl/ibl, TajloreHbl, UHEPTHBIE Ta3bl).
OneMeHTbI, KOTOpBIe 00pa3yroT aM(OTepHBIE OKCUABI Y THIPOKCUBI.

[Tepuoanueckuii 3akoH. [lepuoanueckasi cUcTeMa XUMHUYeCKUX 3jeMeHToB [, U.
MenpeneeBa. KopoTkomnepuogHasi v JauHHONepuoAHasi (opmbl [leproguueckoii cucCTeMbl
xumuueckux 3nemeHToB [I. W. MengeneeBa. Ilepuogbl ¥ rpymmbl. PU3NUECKUM CMBIC/
MOPSIZAKOBOTO HOMEPAa, HOMEPOB epro/ia U FPYIIbI 3/IeMeHTa.

Crpoenne aroMmoB. CocraB aromHbIX sfep. Wsortomnbl. OnekTpoHbl. CTpoeHue
3JIEKTPOHHBIX 000/10UeK aTOMOB TMepBbIX 20 XUMHUECKUX 3/IeMeHTOB [leprofnueckoii CUCTeMbl
. W. MeHgeneeBa. XapakTepUCTMKa XWUMHUYECKOrO 3JIeMEHTa II0 €ro TI0JIOKEHUIO B
[Tepunoanueckou cucteme [I. VI. MeHpeneeBa.

3aKOHOMEpPHOCTH M3MeHeHUs1 painyca aTOMOB XUMHUUYECKUX 3/IeMEeHTOB, MeTa/UTMUeCKUX 1
HeMeTa//TMYeCKHX CBOMCTB 10 TPYIaM U Mepruozam.

3Hauenue [lepuoanueckoro 3akoHa U [leproanueckoil CUCTeMbl XUMUYECKHX 3/IeMEHTOB
[J1s pa3BUTHS HayKU U NpakTuKU. [1. V. MeHeneeB — yuéHbIN U rpaKjaHUH.

XyMUuecKast CBSI3b. KoBasneHTHas (nonsipHasi u HeroJIsipHast) CB$13b.
O/IeKTPOOTPHULIaTeTbHOCTh XUMUUECKUX 3/1eMeHTOB. VIOHHas CBsi3b.

Crenenb  okuciaeHus. OKHUCIUTE/NbHO-BOCCTAHOBUTE/IbHbIE — peakiuu.  IIporeccel
OKHCJIeHUsI ¥ BOCCTaHOB/IeHUs1. OKUC/IUTeTM U BOCCTAHOBUTEJIU.

XumuuecKuii 3KkcnepumeHm:

r3ydeHue 00pasliOB BeIIeCTB META/UIOB W HEMETaslIOB, B3aUMOZEWCTBHE THUAPOKCHA
I[MHKa C pacTBOpaMH KWUCJIOT U lile/ioueid, TIpOoBe/ieHre OIbITOB, WIHOCTPUPYIOLIMX TIPUMepbI
OKHCJIUTeTbHO-BOCCTAHOBUTE/IbHBIX PeakLi (TOpeHre, PeakLiy pas/ioyKeHUs], COeJUHeHNs).

Mescnpedmemuble ces3u



Peanu3aiiusi MeXXIpeIMeTHBIX CBsi3eli MpU W3yueHWH XUMHUU B 8 KJlacce OCYIIeCTB/ISIeTCS
yepe3 HCIOAb30BaHWe KaK OOIIMX ecTeCTBeHHO-HAYUHBIX TIOHATHH, TaK U  TIOHSTHM,
SIBJISIFOLLAXCS] CUCT@MHBIMU [71s1 OT/Ie/TbHBIX MPeZIMeTOB eCTeCTBeHHO-HayYHOT0 LIUKJ/Ia.

O61e ecTecTBeHHO-HAyuHble TIOHATHUS: HAyuHbIM (haKT, TUIOTe3a, TeOpHs, 3aKOH,
aHa/M3,  CHWHTe3,  KjlacCU(bUKalusi,  TepUOAMYHOCTh,  HaO/Mo/eHWe,  SKCIEePUMEHT,
Mo/leTMpOBaHue, U3MepeHre, MO/ielib, sIBJIeHUe.

dusuka: MaTepus, aTOM, 3J/IeKTPOH, TNPOTOH, HEUTPOH, WOH, HYK/IWJ, W30TOMbI,
PaJIM0aKTUBHOCTb, MOJIEKYy/la, S/eKTPUUYeCKUd 3apsifl, BelecTBO, Teso, 00BEM, arperaTtHoe
COCTOsIHME Bell[eCTBa, ra3, (u3nueckue BeJUUYUHBbI, eUHULIbI U3MepeHHsl, KOCMOC, TJIaHeThl,
3B€3/1b1, CouHIle.

Bbuonorus: porocunTe3, apixanue, buocdepa.

leorpadusi: atmocdepa, ruapocdepa, MHUHepaabl, TOpPHbIe TIOPO/bI, I10JIe3HbIe
HCKOTlaeMble, TOTIJTUBO, BOZIHbIEe PeCYPCHI.

9 KJIACC

BeiijecTBo 1 XUMHYeCKas peakius

[Tepuoanueckuii 3akoH. [lepuoanueckasi cUCTeMa XUMHUYeCKUX 3jemeHToB [I. U.
MengeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEDHOCTHM B W3MEHEHUM CBOWCTB XUMHUYECKUX
3/IeMEeHTOB TIEPBbIX TPEX TMEepUOJOB, Kaius, KaablLiUsi U WX COeJUHEHUM B COOTBETCTBUU C
T0JIO>KeHUeM 371eMeHTOB B [leproiuecKoi crucTeMe U CTPOeHHeM X aTOMOB.

CrpoeHure BelllecTBa: BUJbl XUMHUUECKOW CBSI3W. TUIbl KPUCTA/UIMUECKUX PELIETOK,
3aBUCUMOCThL CBOMCTB BeIlleCTBa OT THIA KPUCTA/VTMUeCKOW peIIeTKHM W BUJA XUMUUECKOM
CBSI3U.

Knaccudukaiys ¥ HOMeHK/aTypa HeopraHW4yecKHWxX BellecTB. XUMHUeCcKue CBOMCTBa
BeI|eCTB, OTHOCSILIMXCS K Pa3/IMUHBbIM KjlacCcaM HEeOpPraHW4YecKuxX COeJUHEeHWM, TeHeThyeckKas
CBSI3b HEOPraHWYeCKUX BeIIlecTB.

Knaccudukaiys XxuMru4ecKUX peakiyii 10 pa3/iM4yHbIM TIpU3HakKaM (TI0 UMCIYy U COCTaBy
YUaCTBYIOIIIMX B peaki[Mu BeIlecTB, 10 TeryioBoMy 3(hdekTy, 1Mo U3MeHeHWIO CTereHei
OKHCJIEeHUS] XUMHUeCKHUX 3/IeMEeHTOB, 10 00paTUMOCTH, MO yuUaCTUIO KaTaiu3aTopa). JK30- U
SH/I0TEPMUYECKHe PeaKluu, TePMOXUMUUECKHe YPaBHeHUSI.

[ToHsATHE O CKOPOCTH XUMHUYECKOW peakiuu. [ToHsiTHe 00 0OpaTMMbIX U HeOOpaTUMBIX
XUMHUUECKUX peakiusix. [IoHsiTHe O TOMOTreHHbIX W TeTeporeHHbIX peakiusx. [loHATHe O
kKatamuse. [loHsTME O XuUMUUeCKOM paBHOBecuU. DPakKTOpbl, BUSIOINIME HAa CKOPOCThb
XUMHUUECKOUN peakiUU 1 TI0JI0’KeHHe XUMHUUYeCKOT0 paBHOBECHS.

OKUC/IUTE/TbHO-BOCCTAHOBUTE/IbHBIE  PEAKIMM, 3eKTPOHHBIA 0ajiaHC OKHC/UTETBHO-
BOCCTAaHOBUTE/NMbHON peakijuu. CocTaB/ieHHe YpaBHEHUN OKUC/IUTE/bHO-BOCCTaHOBUTETBLHBIX
peakivii C UCI0/Ib30BAaHMEM MeTO/[a 37IeKTPOHHOTO OasiaHca.

Teopusi 3/1eKTPOTUTUUECKON AWCCOLMALIUA. DNEKTPOIUTBI U HEe3JIeKTPOIUThI. KaTUOHBI,
aHUOHBbI. MexaHW3M /[UCCOLMALIMM BeLeCTB C pa3lMUYHbIMM BHUJAMU XUMUUECKOM CBSI3U.
Crenenb auccouyalu. CUbHbIE U C/la0ble 37IeKTPOJIUTHI.

Peakiiuu MOHHOTO O0OMeHa. Y CJIOBHSI TIPOTEKAHHUSI peakIMii MOHHOTO OOMeHa, TIO/IHbIe U
COKpall[éHHbIe MOHHbIe ypaBHeHHUsI peakijuii. CBOMCTBa KHC/IOT, OCHOBAaHUU W COJiell B CBeTe
TIpe/ICTaB/eHN 00 3JIeKTPOJIMTHUECKOW aAuccoiariui. KauecTBeHHBbIE peakllud Ha HWOHBI.
[ToHsiTHe O TUPOJIH3e COMel.

Xumuueckuti 5kcnepumeHm:

03HAaKOMJIEHHE C MOZe/sIMUA KPUCTA/I/IMUeCKUX PEIIETOK HeopraHUUeCKHUX BeIeCTB —
MeTa//IOB U HeMeTa/yioB (rpaduTa U anmasa), CJIOXKHBIX BeleCTB (XJ0pUja HaTpus),
WCC/IeJOBaHWe 3aBUCHMOCTH CKOPOCTM XWMMUECKOM peakI[ui OT BO3ZEMCTBUSI Pa3TAUHBIX
(hakTOpOB, HcCcIe0BaHUe 3/1IeKTPOIPOBOJHOCTA PacTBOPOB BellleCTB, IMpoliecca AUCCOLMALUn
KUCJIOT, Iefioued U cojed (BO3MOXKHO WCIIO/Ib30BaHWE BU/Ie0 MaTepuasioB), TMPOBe/eHHe
OTbITOB, WITFOCTPUPYIOIIUX TPU3HAKU TIPOTEKaHUs peakiyii MOHHOTO oOMeHa (oOpa3oBaHue
0ocajika, BbifieieHHWe Ta3a, oOpa3oBaHWe BOJbI), OIBITOB, W/UIIOCTPUPYIOIIUX TMPHUMEpPbI



OKUC/IUTe/IbHO-BOCCTAHOBUTE/IBHBIX peaklMi (ropeHue, peakluy pas/oKeHWs, COeJUHEeHMs),
pacrio3HaBaHWe HeOpraHWYeCKWX BeLIeCTB C IIOMOLbI0 KaueCTBEHHBIX DeaklMil Ha WOHBI,
pellleHre SKCIiepuMeHTalIbHbIX 3a/a4.

HemeTtanibl M UX coejUHeHUS

OOmiasi xapakTepuCTHKa rasoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHble
crenieHU okuciaeHus. CTpoeHWe W (PU3MUeCKUe CBOMCTBA MPOCTHIX BEILEeCTB — TajoreHoB.
XuMuyeckue CBOMCTBA Ha IIpUMepe xjopa (B3aUMOZEWCTBHe C MeTa/ulaM{, HeMeTasllaMHy,
mjesiouamu). XsopoBogopof. ConsiHas KWACAOTa, XUMHUUeCKWe CBOWCTBA, [O/yYeHHe,
rpuMeHeHue. [lelicTBUe X/10pa U XJI0POBOZOPO/ia HAa OPraHM3M 4YesioBeKa. BakHelilve Xy10py/pbl
Y UX HaxOXKJleHue B IpUpojie.

OOmiasi xapakTepucTHKa 31eMeHTOB VIA-rpymmbl. OcoOeHHOCTH CTpPOeHUsI aTOMOB,
XapakTepHble cTerleHW OKWcaeHus. CTpoeHHWe M (U3MUecKue CBOMCTBA MPOCTHIX BeLECTB —
KHUC/I0pPOZa M cepbl. AJIZIOTPONHbIe MOJUGUKALMA KUC/IOPO/a U cepbl. XUMHUYeCKUe CBOMCTBA
cepbl. CepoBOJiOpO/l, CTpoeHMe, (U3UUeCcKhe U XUMHUeckKue cBoucTBa. OKCHAbI Cepbl Kak
TipeJiCTaBUTeNd KUCIOTHBIX OKCH0B. CepHasl KWC/IOTa, (U3MUYecKre U XMMHUUeCKue CBOMICTBA
(obme Kak TMpeACTaBUTENS Kjacca KHWCIOT M crenuduueckre). XUMHUUYECKHe peakiuy,
Jie)kalllie B OCHOBe TIPOMBIILJIEHHOTO crocoba rosiyueHusi CepHOM KUC/IOThI. [IprMeHeHue
cepHOU KucnoTel. Conmu CepHOM KUC/IO0ThI, KaueCTBeHHas peakliys Ha CyabgaT-uoH. HaxoxaeHue
ceppl U eé coefVHEHUN B TMpUpofe. XUMHUeCKOe 3arpsi3HeHHe OKpY’Karollen Cpefibl
COeZIMHEeHUSIMU Cepbl (KUCJIOTHBIE [OXKAW, 3arps3HeHre BO3[yXa W BOJOEMOB), CIIOCOOBI ero
rpeloTBpaLLeHUsI.

OO61iast XapakTepucThkKa 37eMeHTOB VA-rpymmbl. OcoOeHHOCTH CTPOEHHsI aTOMOB,
XapaKTepHble CTereHW OKHUC/JIeHWs. A30T, pacrpocTpaHeHWe B TIpUpoje, ¢u3Mueckde u
XUMHUUecKue cBorictBa. KpyroBopoT a3oTa B rpupozie. AMMUaK, ero pusryeckue U XumMuueckue
CBOWCTBA, MosiyueHue U npuMeHeHue. Comu aMMOHUS, UX (pr3ryecKre U XMMHAYeCcKe CBOMCTBa,
rpuMeHeHre. KauecTBeHHass peaklsi Ha MOHbl aMMOHMs. A30THas KUC/IOTa, eé TOoy4yeHue,
¢usnueckrie M XUMUYeCKHWe CBOWCTBAa (0OI[Me Kak TIpeACTaBUTeNs Kjacca KHUCIOT W
cneruduyeckue). Vcronb30BaHWe HUTPATOB U COJiel aMMOHMS B KaueCcTBe MUHEpPabHBIX
ynobpenuii. X¥uMHUuecKoe 3arpsisHeHWe OKpY)Karollled Cpefibl COeIMHEeHUSIMUA a30Ta (KUC/IOTHBIE
JIO’KIM, 3arpsi3HeHHe BO3/yXa, MOUBbI U BOJ0EMOB). Pocdop, annoTporiHble MogudbUKaLUN
¢docdopa, prsnueckre U xuMmuueckre ceorictBa. Okcug ocedopa (V) u docopHas KUCIOTa,
¢du3nueckre ¥ XUMUUECKHe CBOWMCTBa, TosiyueHue. Vcrnonb3oBaHue QochaToB B KauyecTBe
MHWHEeDAaJbHBIX Y00peHUA.

OO6miast xapakTepucTHKa 37eMeHTOB I[VA-rpynmbl. OcoOeHHOCTH CTpPOeHHsI aTOMOB,
XapakTepHble CTelleHW OKUC/IeHUsl. YT/epo/i, a/l/IoTPOIHble MOAW(UKALIMU, PaCIIpOCTPaHeHNe B
npupo/ie, pusnuecKre U XMMHUUYeCcKre CBOMcTBa. Azicopbiusi. Kpyropopot yriepozia B Ipupo/e.
Oxkcuppl yriaepoza, ux (pusnyeckue U XMMUUeCKHe CBOMCTBA, [|eMCTBHE Ha >KHBble OPraHM3MBbl,
roJiyueHre ¥ TIpUMeHeHHe. JKOIoThyeckre Mpob/iemMbl, CBsi3aHHbIE C OKcuzioM yriepoga (IV),
ruroTe3a ry1006a1bHOTO TOTeI/IeH!sl K/IMMara, MapHUKOBbIM 3¢ ¢eKT. YronbHas KUCI0Ta U eé
co/mu, ux (uU3Myeckue U XMMHUYeCKUe CBOWMCTBA, TOJiyueHHWe U TpUMeHeHue. KauecTBeHHast
peakiusi Ha KapOoHaT-woHbL.  VMcrosb3oBaHWe  KapOOHAaToB B ObITYy, MeJAMIMHE,
TPOMBILLIJIEHHOCTH U CEJIbCKOM XO35MCTBeE.

[TepBoHauasibHbIe TIOHSATUS 00 OpraHMYeCKWX BelljecTBaX KaK O COeJUHEHUsX Yrjepojia
(metan, 3TaH, 3TWIeH, aleTWIeH, 5TaHO/, TJIMLEPUH, YKCyCHasi KucioTa). I[lpuponHbie
WCTOUYHMKU YT7IeBOAOPOZAOB (yrosb, MPUPOJAHBIA ra3, He(Tb), MPOAYKTbl WX TepepaboTKu
(6beH3UH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [TOHSITHE 0 OMO/IOTUYECKH BaXKHBIX Bel[eCTBaXx:
Kupax, Oenkax, yrieBojlax — M WX pOJMM B JXM3HU YesoBeKa. MaTepuajsbHOe eIUHCTBO
OpraHWYeCcKUX U HeOPraHWYeCKHX COeJMHEeHUN.

KpemHuii, ero ¢@usmyeckue M XUMHYECKHe CBOWCTBA, IOMy4YeHWe U TpPUMEHEeHHe.
CoenuHeHusi KpeMHHUsi B mipupojie. OOume mipencraBneHuss o6 okcuze kpemuusi (IV) u
KpeMHHeBOM KuciaoTe. CUIMKaThI, UX UCTIOb30BaHKe B OBbITY, B IPOMBIILIEHHOCTH. BaxkHelime



CTpOUTE/IbHbIE MaTepHasibl: KepaMHUKa, CTeK/I0, I[eMeHT, 0eToH, kene300eToH. I[IpobGsiembl
6e30MacHOT0 UCIOJTb30BAHMSI CTPOUTE/TbHBIX MaTepUasoB B TIOBCeIHEBHOM KU3HMU.

Xumuueckuti 3kcnepumeHm:

n3yueHre 00pasL[0B HEOPraHUYeCKUX BeIleCTB, CBOWCTB COJISTHOW KUCJIOTHI, TTPOBeZieHre
KAueCTBEHHBIX PeakKluii Ha XJIOpWUZ-UOHBI U HaOJII0[ieHre MPU3HAKOB WX MPOTEKAHUS, OIIBITHI,
oTpakaroie (usrueckre ¥ XMMHUUeCKHe CBONCTBA TajJiloTeHOB U UX COeJIMHeHUM (BO3MO’KHO
WCII0/Ib30BaHKE BHZEOMaTeprasioB), O3HaKOMJIeHHWe € oOpa3liaMM XJIOpUZOB (TasoreHH/oB),
O3HaKOMJIeHHe C obpaslamMu cepl W €€ CoeJUHeHHsSIMH (BO3MOXKHO HCIIO/Ib30BaHKe
BHJIeOMaTeprajoB), HabOmogeHWe Tipolecca OOyrJMBaHUS —caxapa T0[, /IeHCTBHEM
KOHI[€HTPHPOBAHHOM CEPHOM KHC/IOTHI, U3yueHre XUMHUUYECKHUX CBOWMCTB pa30aBIeHHOHN CepHOM
KHCJIOTHI, TIPOBeJleHre KaueCTBEHHOM peaklud Ha Cyab(ar-uoH U HabmoJeHre TpHU3HaKa eé
TpoTeKaHusl, 03HaKOMJ/IeHWe C (U3MUecKMMU CBOMCTBaMHU a30Ta, ¢ocdopa U UX COequHEHUM
(BO3MOXKHO MCTIOb30BaHKe BU/leOMaTepyaioB), 00pa3ijaMy a30THBIX U GOCPOPHBIX yH0OpeHHi,
nojsydyeHve, coOupaHue, pacrio3HaBaHHWe U M3yueHWe CBOWCTB aMMHaka, I[IpOBefieHHe
KaueCTBeHHBIX peaklMii Ha WMOH amMMmoHUs U ¢ocdaT-uoH U H3yueHHe TIPU3HAKOB UX
TpoTeKaHus, B3aUMOJIeNCTBHe KOHLIEHTPUPOBAHHOW a30THON KHMC/IOTHI C Mefbi0 (BO3MOXXHO
WCII0/Ib30BaHUE BHJleOMaTepuaoB), U3yueHue MoJened KpPUCTa/UIMUeCKHX PpeLISTOK anmMasa,
rpaduTa, dysiepeHa, O3HAaKOMJIeHHe C TIPOLIECCOM afcOpOLMM PACTBOPEHHBIX BeIEeCTB
aKTMBUPOBAHHBIM YTJIEM W YCTPOWCTBOM TPOTHBOra3a, MojiyueHre, coOupaHue, pacrio3HaBaHHe
Y M3ydyeHHe CBOMWCTB YTJIEKHUCJIOTO ra3a, NpoBeZieHHe KaueCTBEHHBbIX peakldii Ha KapOoHAT u
CW/IMKaT-UOHbl M W3y4yeHHWe TIPM3HAKOB MX IIPOTeKaHWs, O3HAKOMJ/IeHHWe C TpPOAYKLMei
CUMKATHON TIPOMBILLIJIEHHOCTH, pelleHre SKCIepuMeHTa/lbHbIX 33/au Mo TeMe «BaxHelne
HeMeTaJl/Ibl ¥ UX COeIUHEeHUS».

Mertanibl M UX COeAMHEeHHs

OOmiasi XapakTepUCTHKa XWUMHWYEeCKHUX 3JIeMEHTOB — MeTa//IOB Ha OCHOBAaHUM WX
nosiokeHus B [lepuonueckoi cucteMe XUMHUUecKux 3nemeHToB 1. V1. MeH/eneeBa U CTpOeHUSs
atoMoB. CTpoeHue MeTa/uioB. MeTannmyeckass CBSI3b M MeTaj/ylIMyeckas KpUCTa/uldyecKas
peliéTKa. JJIeKTPOXUMHUUECKUW psifi HanpsbkeHWM MeTasuioB. Pdusnueckre W XUMHUUECKUe
cBoticTBa MeTasuioB. OOIMe CcriocoObl ToyuYeHuss MeTa/uioB. [TOHATHEe O KOPPO3WM METaJlJIOB,
OCHOBHBIE CITIOCOOBI 3al[UThI UX OT KOppo3uu. CriiaBel (CTab, YyTYH, AFOPAaTIOMUHKN, OpOH3a) U
WX TIPUMEHeHNE B ObITY U TTPOMBIIIIEHHOCTH.

[lenouyHble MeTasIbl: TI0/I0’KeHHe B [leproanueckoit cucteMe XUMUUECKUX 371eMeHTOB /1.
. MeHpieneeBa, CTpOeHHe UX aTOMOB, HaXoOXKJeHue B rpupoje. Pusnueckre U XUMUUeCKHe
CBOICTBa (Ha mpuMepe HAaTpusi U Kanusi). OKCH/bI U TUAPOKCUBI HAaTpUs U Kanus. [IprMeHeHue
111eJIOYHBIX METAJIZIOB U UX COe/JUHEHUH.

[[TeouHO3emMeNbHBIE MeTa//Ibl MarHuid W KajablMd: noJjiokeHWe B [lepuopuyeckont
cucteMe xuMHueckux snemeHToB [I. VM. MeHjeneeBa, CTpOeHHWe UX aTOMOB, HaxXxOX/eHHUe B
nipupoze. dusnueckre U XUMUUECKHe CBOMCTBA MarHusi M Kaiblivs. BakHeilillive coeiviHeHUsI
KasbLiys (OKCHZ, TUPOKCH/, comn). JKECTKOCTb BO/IbI U CIIOCOOBI €€ yCTpaHeHusl.

AmomuHuM: TioniokeHue B [lepuoanueckor cuUCTeMe XMMHUUYeCKUX 3nemeHToB [l .
MeH/jesieeBa, CTpPOEHHe aTOMa, HaxoXKJeHue B mpupoje. dusnueckue U XMMAYeCKUe CBOMCTBa
anmoMuHUs. AMQOTepHble CBOMCTBA OKCH/IA Y TUJIPOKCH/IA aTFOMUHUSI.

XKenezo: monoxenue B Ilepropuueckod cucTeMe XUMHUUeckKux a3siemeHToB [. M.
MeHienieeBa, CTpOeHUe aTOMa, HaxoXKJeHWe B mprpoje. dusnueckre U XMMUUeCKUe CBONCTBa
>kene3a. Okcugpl, ruapokcuabl U conu xenesa (II) u xenesa (III), ux cocras, cBOKMCTBA U
ToJy4eHue.

XumuuecKuii 3KkcnepumeHm:

O3HaKOMJIeHWe C oOpa3llaMyd MeTaj/ylIoB U CIUIaBOB, WX (U3NUYECKUMH CBONCTBAMH,
V3yuyeHHe pe3y/bTaTOB KOPPO3UMM MeETa/lIoB (BO3MO)KHO MCIIOMb30BaHUE BH/leOMaTepHasoB),
0cobeHHOCTel B3aMMO/IEMCTBUS OKCH/IA Ka/IbI[Usl U HAaTPUs C BOZON (BO3MOXXHO HCIIOIb30BaHUE
BH/leOMaTepuasoB), MCC/Ie[l0OBaHWe CBOWCTB JKECTKOM BOJbl, MpOLiecca TOPeHHs >Keje3a B



KMC/IOpOZie  (BO3MOXKHO — MCIIO/b30BaHWE  BHJEOMAarTepuasioB), TPU3HAKOB  IPOTEKaHUs
KaueCTBEHHbIX peakLUii Ha MOHBI: MarHus, KasblUs, aJtOMUAHUS, LIUHKa, ene3a (II) u xenesa
(II1), mequ (II), HabOMIO/IEHWE W OTMCAHUE MPOLIECCOB OKPAIIMBAHUS T/ITAMEHU MOHAMH HaTpUs,
Ka/usl ¥ Kaibliysl (BO3MOXXHO KCIIO/Ib30BaHKeE BHUeOMaTeprasoB), UCCej0BaHUe aM(pOTepPHBIX
CBOMCTB T'M/IPOKCH/iA aTFOMUHUS U TUJIPOKCH/A LIMHKA, pellleHre SKCeprMeHTa/lbHbIX 3a/jau 10
TeMe «BakHelil1ie MeTaslibl U UX COeIUHEHUSI».

XuMHA U OKpyKawluas cpeja

BerjectBa 1 MaTepuanbl B IOBCeJHEBHOW >KW3HU ueioBeKa. be3omacHoe HCIo/b30BaHUe
BEIIIeCTB M XUMHUECKUX peakiyid B ObITy. [lepBas TOMOIb TIPU XUMHUYECKHUX OXKOTax U
OTpaB/IeHUSIX.

XrMHUUeCKoe 3arpsisHeHre OKpY’Karollleid cpefibl (MpejebHasi A0NyCTUMasi KOHLeHTpaLus
BelriecTs, Aanee — [1/]K). Posib X¥MUM B pellieHHUH 3KOJIOTHUYECKUX TTPOOIIeM.

Xumuueckuti 3kcnepumeHm:

n3yueHre 00pa3lioB MaTepUasoB (CTEK/I0, CIIJIaBbl METasJIOB, TIOJIUMEepHbIEe MaTepUarbl).

MescnpedmemHble cessu

Peanu3anusi MeXXrpeMeTHbIX CBsi3ell MpU U3yueHUM XMMHHU B 9 Kjiacce OCYIeCTB/IsSeTCS
yepe3 UCIOJb30BaHHE KaK OOIIMX eCcTeCTBeHHO-HAyUHBIX TIOHATHN, TaK U TIOHSITUM,
SIB/ISIFOLLIAXCS] CACTEMHBIMU [/ OT/Ie/TbHBIX MPeZIMeTOB eCTeCTBEHHO-HAayYHOT0 LIUKJ/IA.

OOmuye ecTeCTBEeHHO-HayuHble TIOHATHS: HAy4HBIA (aKT, TUIOTe3a, 3aKOH, Teopus,
aHa/mM3, CHWHTe3,  Kjlaccu(UKalus, TepUOAUYHOCTb,  HabmofeHWe,  SKCIEePHUMEHT,
Mo/ie/IMpOBaHKe, U3MepeHue, Mo/ieJib, siBlieHue, TapHUKOBbIN 3(p(deKT, TeXHOIO0r1sl, MaTepUasbl.

dusuKa: MaTepus, aTOM, »5J/IeKTPOH, NPOTOH, HEUTPOH, WOH, HYK/IW[, W30TOIbI,
PafIM0aKTUBHOCTb, MOJIEKY/Ia, SJIeKTPUYECKUM 3apsi[, [POBOJHUKM, I1OTYIPOBOJHUKH,
JV3/IEKTPUKH, (DOTO3/IEMEHT, BeIeCTBO, Telo, 00bEM, arperaTHOe COCTOSIHME BeIllecTBa, Tas,
pacTBOp, pacTBOPHMMOCTb, KPHUCTa/UIMUyecKasi pelIéTKa, CIaBbl, (M3UYecKre BeJUUUHBI,
e/IMHULIbI U3MEePeHHsl, KOCMUUeCKoe MPOCTPaHCTBO, TIIaHeThl, 3Bé3/bl, CosHLIe.

Bbuonorus: dotocuHTes, ApixaHue, Ouocdepa, IKOCUCTeMa, MHHEpabHBIE Y00peHus,
MHUKPO3/IEMEHTbI, MaKPO3/IEMEHThbI, TUTaTe/IbHbIE Bell|eCTBa.

leorpadusi: atmocdepa, ruapocdepa, MHUHepaabl, TOpPHbIE TOPO/bI, IOJe3HbIe
HCKOIaeMble, TOTIJIMBO, BOAHbIE PeCYPCHI.



IVNIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUA IIPOI'PAMMBI 110 XMMHUHN HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA30OBAHUA

JINYHOCTHLIE PE3YJ/IbTATbBI

JINYHOCTHBIE pe3y/bTaThl OCBOEHHSI TPOrpaMMbI OCHOBHOTO 00mjero o06pa3oBaHUs
JOCTUTAOTCS B X0/le 00yUyeHUs] XUMUM B eIMHCTBe yueOHOM M BOCIIUTaTeIbHOM [1esITeNIbHOCTH B
COOTBeTCTBUM C TPAJULIMOHHBIMA  POCCUWCKMMM  COLIMOKY/JBTYPHBIMM M  [JYXOBHO-
HPaBCTBEHHBIMU L|eHHOCTSIMH, MPUHATHLIMU B 0OIL[eCcTBe NpaBW/IaMU M HOPMaMH TOBeJeHUsl U
CTIOCOOCTBYIOT MPOLieccaM CaMOTIO3HAHMs, CAMOPA3BUTHS M COLMAIA3AL[A 00YJarOIIUXCSI.

JINYHOCTHBIE pe3y/bTaTbl OTPA)KAlOT T'OTOBHOCTb OOYYarOIIMXCs PYKOBOJCTBOBATHCS
CUCTeMOM TO3UTHUBHBIX LIeHHOCTHBIX OPDHeHTali W pacllipeHHe OIbITa JesaTe/IbHOCTU Ha eé
OCHOBe, B TOM UHCJIe B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

L|eHHOCTHOT'O OTHOLLIEHUsI K 0TeYeCTBEHHOMY KYJ/IbTYPHOMY, HUCTOPUUECKOMY M HayYHOMY
Hac/eJUi0, TIOHUMAaHUs 3HaueHWs XVMHYeCKOW HayKW B JKU3HM COBPEMEHHOro O0O0IIecTBa,
CrOCOOHOCTH B/aJieTh [JOCTOBEePHOW MH(pOpMaLyell 0 1epefoBbIX JOCTHKEHUSIX U OTKPBITHSIX
MHPOBOM M OTEUeCTBEHHOM XWMHMU, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHHUSX 00 YCTpOHCTBe
Mupa 1 obIrecTBa;

2) rpaXk/JaHCKOro BOCIUTAHUA:

NpeJCTaB/leHnss O COLMa/JbHBIX HOpPMax M IpaBWIaX MEK/IMUYHOCTHBIX OTHOLUEHWH B
KOJUIEKTHBe, KOMMYHHMKAaTBHOM  KOMIIETEHTHOCTM B OOIECTBEHHO  TOJIe3HOM,
yueOHOMCC/Ie/[0BaTe/TbCKOM, TBOPUECKOW U JPYTHUX BHJAAX [eATeJbHOCTH, TOTOBHOCTH K
pa3HO00Opa3HOI COBMECTHOM [1esITe/TbHOCTH TTPY BBITIOJTHEHUH YueOHBIX, TI03HABaTe/IbHBIX 3a/auy,
BBIMIOJTHEHUM XUMMUYECKUX 3KCIIePUMEHTOB, CO3/laHMM Y4eOHBIX IPOEeKTOB, CTpeM/IeHHUs K
B3aMMOIIOHUMAHWIO U B3aMMOTIOMOIIM B TIPOLiecce 3TOM yueOHOUW /esTebHOCTH, TOTOBHOCTH
OlLleHMBaTb CBOE [OBeJleHHWe W TIOCTYIIKA CBOMUX TOBapulllell C MO3ULIMA HPaBCTBEHHBIX M
MPaBOBBIX HOPM C YU8TOM OCO3HaHUS MOC/IeCTBUM MOCTYIIKOB;

3) 1leHHOCTH HAyYHOT0 MO3HAHMA!

MHUDOBO33peHUYeCKMe  TIpeJCTaBleHHss O BeljecTBé M  XWMHWUECKOM  peakLUH,
COOTBETCTBYIOLI[iE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKU M COCTaBJISIIOLLME OCHOBY ISl
MOHMMaHUs  CYIIHOCTM HayyHOW KapTMHbI ~MHpa, TIpe/cTaBieHHs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPHUPO/Ibl, B3aUMOCBSI3X Ye/lOBeKa C MPUPOJHON Cpefiol, O poyu
XMMMH B [I03HAHWU 3TUX 3aKOHOMEPHOCTeW;

N03HaBaTe/lbHble MOTHBBI, HamlpaB/eHHble Ha IOy4YeHUe HOBBIX 3HAHWUK M0 XUMUH,
HeoOXoauMble A1 OOBSICHEHWsS] HaOJIF0/laeMbIX TIPOLIECCOB M sIBJIEHWH, T103HaBaTebHOM,
VH(OPMAIMOHHOW M YATAaTeNbCKOW KY/IbTYPbI, B TOM UHMC/Ie HaBBIKOB CAMOCTOSITE/IEHON PaboThI
C yueOHBIMU TEKCTaMH, CITPaBOYHOM JIUTepaTypoH, JOCTYITHBIMA TE€XHUUYECKUMH CpeJCTBaMU
VH(pOPMAaLMOHHBIX TEXHOJIOTUI;

MHTepeCc K 00yYeHUIO W TO03HAHHIO, JIF0003HATebHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camMo00pa30BaHMIO, MMPOEKTHOM M MCC/Ie[0BaTebCKOM JieaTelbHOCTH, K OCO3HAHHOMY BHIOODY
HarpaB/IeHHOCTH U YPOBHS 00yueHUs B Jja/ibHel1iem;

4) opMupoBaHUs Ky/IbTYPbI 3A0POBbS:

OCO3HaHHEe 1|eHHOCTH JKW3HHM, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 3/|0POBbLIO,
YCTAaHOBKM Ha 3/I0pOBbI 00pa3 >KU3HHW, OCO3HAHHE TIOC/IeCTBUI W HENpHsTHEe BPeIHBIX
nipuBbIUeK (yroTpebsieHUsi anKorossi, HapKOTUKOB, KYypeHHs), HeoOXOAWMOCTH cCOb/rofeHust
rpaBus 0e30macHOCTH Tpu OOpareHn C XMMHUeCKUMH BeleCTBaMU B OBITY M peabHOM
JKU3HU;

5) TPYAOBOro BOCIIUTAHMSA:

VHTepeC K NIPaKTUUeCKOMY U3yUeHUI0 NpoQeccuii U Tpy/a pas3/IMyHoro poja, yBakeHue K
TPyAy M pe3yabTaTaM TPYAOBOM [esiTeIbHOCTH, B TOM YWCAe Ha OCHOBE TIpUMeHeHUs
NpeJJMeTHbIX 3HAaHWM 110 XWMHM, OCO3HaHHbIA BBHIOOp WH/WBUAYaAJbHOW TPAaeKTOPUU



TIPOZIO/DKEHUST 00pa3oBaHUs C YYETOM JIMUHOCTHBIX WMHTEPECOB U CIIOCOOHOCTH K XUMHH,
00I1leCTBEHHBIX WHTEpecoB U MoTpebHOCTeH, ycrelrHoW MpodeccroHaIbHON JeATeNbHOCTH U
Pa3BUTHSL HEOOXOIUMBIX YMEHUI, TOTOBHOCTh a/JalITUPOBAThLCS B MPO(deCCHOHA/ILHON CPejie;

6) 3K0/I0rHuecKOoro BOCIIUTAHUS:

9KOJIOTUYeCKH Liesiecoo0pa3Hoe OTHOILEHHE K MPUPO/ie KaK MCTOUHHKY JKU3HU Ha 3emiie,
OCHOBe eé CyII|eCTBOBaHMs, NOHMMaHWe LIEHHOCTHU 3/0pPOBOr0 M 0Oe30macHOro obpasa >KW3HH,
OTBETCTBEHHOE OTHOIIIeHHe K COOCTBeHHOMY (U3MUECKOMYy M TICUXMUECKOMY 370POBbIO,
0CO3HaHHe LIeHHOCTHU COO/TI0/IeHUsI IPaBU/T 0€30MacHOTo MoBeZieHHsl TIpyU paboTe C BellleCTBaMH,
a TakKe B CUTYaL[UsiX, YIPOXKAIOLIUX 37J0POBBIO U KU3HU JIFO/eil;

CNOCOOHOCTH TIDUMEHSITb 3HaHWs, TOJydaeMble TIPU W3YUYeHUM XUMUH, [ pelleHus
3a/lau, CBSI3aHHBIX C OKPY’Karolel MPUPOJHOM CpefioH, /i MOBBILLIEHHs YPOBHS 5KOJIOTUUYECKON
KY/IbTYPbl, 0CO3HaHUs T7100a7bHOTO XapaKTepa 3KOJIOTHYeCKUX MpobsieM U TyTel UX pelleHust
MOCpPeJICTBOM MEeTO/I0B XMMUH, 3KOJIOTMUEeCKOTr0 MBIILIJIEHUs], YMeHUs] PYKOBOZCTBOBATbCS UM B
N03HaBaTe/IbHOM, KOMMYHUKATUBHOM U COLIMATbHOM MPaKTHKe.

METAIIPEIMETHBIE PE3YJ/IbTATBI

B cocraBe MeTaripeMeTHBIX DPe3y/bTaTOB BBIJE/SAIOT 3HAUMMble /i1 ()OPMUPOBAHUS
MHUPOBO33peHHsT 00II[eHayuHble TIOHSATHS (3aKOH, TeOpWs, MPUHIIMII, TUMOTe3a, (aKT, CUCTEMA,
TIPOIIecC, SKCIIePUMEHT U [IPYToe.), KOTOpPbIe MCIOJb3YIOTCS B €CTeCTBeHHO-HAayUHbIX yueOHbIX
ripeMeTax U Mo3BOJISIIOT Ha OCHOBe 3HAHUM W3 3TUX NpeZiMeTOB (JOPMUPOBaTh MpeficTaBIeHre O
1[eJIOCTHOM HayYHOM KapTWHe MHpa, U YHUBepca/ibHble yueOHbIe HelCTBUs (TT03HaBaTe/bHEIE,
KOMMYHUKATUBHbIE, Pery/isTUBHbIE), KOTOpble obecrieunBaiOT (OpMUpPOBaHME TOTOBHOCTH K
CaMOCTOSITe/TbHOMY TJIAHUPOBAHUIO W OCYILIeCTBIEHUIO YUeOHOM /1eATeTbHOCTH.

ITo3HaBaTe/IbHbIE YyHHBEpPCA/IbHbIE yYeOHbIe e CTBUSA

Ba3oBble 1oruyecKue J1eiCTBUA:

YMeHUsI UCTO0/b30BaTh TIPUEMBI JIOTUYECKOTO MBbIIUIEHHs TPH OCBOEHHWW 3HAHUMA:
pPacKpbIBaTh CMBICT ~XWUMHYECKUX TIOHATHM (BbIAENSTb WX XapaKTepHble TPU3HAKH,
yCTaHaB/IMBaTh B3aUMOCBS3b C APYTUMHM MOHSTUSMH), UCTIOIb30BaTh TIOHATHS /i O0bsICHEHUS
OTJeNbHBIX (DaKTOB U sIBJIEHWM, BBIOMpaTh OCHOBAHWUS W KDPUTEPUM /ISl KjIaCCU(PUKAIIU
XUMHUUECKUX BeIeCTB U XMMUUeCKUX peaki[ii, yCTaHaBIWBaTh MPUUNHHO-C/IeJICTBEHHBIE CBSI3U
MeXXIy 00BbeKTaMU W3ydeHusi, CTPOUTh JIOTUUeCKHe PacCyKAeHus (MHAYKTUBHbBIE, e JYKTHBHEIE,
TI0 aHAJIOTWH), [ieJlaTh BBIBOZBI U 3aK/TIOUEHMUS;

yMeHHe MPUMEHSATh B TMpoLiecce TO3HAHUS TIOHATHUS (TTpeJMeTHble U MeTarpeJMeTHBIE),
CUMBOJIMUECKHe (3HAKOBbIe) MOJIe/M, WCIO/b3yeMble B XUMWM, IPeoOpa30BbIBAaTh IITMPOKO
TIpUMeHsIeMble B XUMHHM MO/ie/IbHbIe TIPe/ICTaB/IeHUs] — XUMWYeCKU 3HaK (CMMBOJ 3J/IeMeHTa),
XUMHAUeckass ¢GopMyra UM ypaBHEHHE XWMHUECKOM peaki[ud — TIpd pelieHWH yueOHO-
MO3HAaBaTe/bHBIX 3aZlau, C Yy4Y€TOM 3TUX MO/IeIbHbIX TIPeACTaB/eHWN BBIABISATh U
XapaKTepH30BaTh CYI[eCTBEHHbIe MPU3HAKU H3yuaeMbIX OOBEKTOB — XUMHYECKMX BelleCTB U
XUMUYECKUX DeakliH, BbISIBIATH OOIIMe 3aKOHOMEPHOCTH, TPUUWHHO-C/Ie[CTBEHHBIE CBSI3U U
TIPOTHUBOPEUMS B U3yuaeMbIX TPOL[eccax U siBJIeHUsIX.

Ba3oBble ncciejoBaTe/IbCKUe AeHCTBUSA:

yMeHMe HCII0/b30BaTh TOCTAaB/IeHHbIE BOMPOCHI B KaueCTBe WHCTPYMEHTa I03HaHUS, a
TaKke B KauyeCTBe OCHOBBI /i (POPMHPOBAHHUSI TUIIOTe3bl TI0 TPOBEPKE TIPAaBUIBHOCTU
BBICKA3bIBAEMbBIX CYK/IEHUI;

nproOpeTeHre OIbITa TI0 TJIAHWPOBAHWIO, OPraHW3alliyd U TIPOBE/IEHUIO yUYeHUUYeCKHX
9KCTIepUMEHTOB, YMeHUe Hab/toaTh 3a X0/J0M TpOoLiecca, CaMOCTOSTeIbHO TIPOTHO3UPOBATh €0
pe3ynbTaT, (GopmynupoBaTh 0000IeHHST W BBIBOABI 10 pe3yjbTaTaM TMPOBEAEHHOTO OIbITa,
MCCJIe/IOBaHUsI, COCTABJISATh OTYET O TIPO/ie/IaHHOM paboTe.

Pa6ora c uaopmanueii:

yMeHMe BbIOMPATh, aHATM3UPOBATh Y UHTEPIPETUPOBATh WH(MOPMALIMIO Pa3/TnUHbIX BHIOB
1 GhopM Tpe/ICTaB/IeHUs], TT0/TyYaeMyr0 M3 pa3HbIX UICTOUHUKOB (HayYHO-TIOMY/ISIpHAs JIMTepaTypa



XUMHUUECKOTO COJIepXKaHUs, CIpaBOYHbIE IMOCOOWs, pecypchl HTepHeTa), KPUTUUYECKH
OLIeHHMBaTh NPOTHBOPEUNBYIO U HEJJOCTOBEPHYIO MH(OPMALIUIO;
yMeHHe TIPUMEHSITh pa3/IMuHbie METO/bI U 3alPOChI P TIOMCKe U 0TOope MHPOPMaLUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOANMBIX /IJIsl BBITIOJTHEHUsT yueOHBIX U IM03HaBaTeTbHbIX 3aJau
oTipeie/IEHHOTO THIA, NpuobpeTeHHe OMbiTa B 00/7aCTU HCIO/B30BaHUST MH(OPMALIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBlaJieHue Ky/IbTYPOM aKTUBHOTO WCI0/Ib30BAHUS PA3TAYHBIX
TOMCKOBBIX CHCTEM, CAMOCTOSITeJIbHO BbIOMpAaTh ONTHMa/bHYIO (OpPMY TIpeZCTaBIeHus
vH(bOpMalLMi U WTIOCTPUPOBAaTh pelllaeMble 33/laud HeC/A0)KHbIMUA CXeMaMH, JuarpaMMami,
apyrumu popmamu rpadUku ¥ UX KOMOUHALUSMU;
yMeHHe WCIO/b30BaTh W aHa/IM3MpOBaTh B TIporjecce yueOHOM M MCC/e0BaTelbCKON
JesiTe/IbHOCTU UH(OPMALIUIO O B/IMSHUY MIPOMBILIJIEHHOCTH, Ce/TbCKOTO X031 CTBa U TPAHCIIOpTa
Ha COCTOsIHUe OKpY»Karollel TIPUPOJHOU Cpefibl.
KoMMyHHKaTHBHbIE yHUBepPCa/IbHbIe yUeOHbIe [[eHCTBUA:
yMeHUs1 3ajjlaBaTb BOMNpOChl (B Xofe Auasora W (WIKM) [JUCKYCCHW) TO CYI[eCTBY
obcy>kmaeMod TeMbl, (HOPMY/IMPOBATh CBOW TIPEJIOKEHUS] OTHOCHUTE/NBHO BBITIOTHEHHUS
Tipe/I/IOKeHHOM 3a/iauu;
yMeHUs TPeZICTaB/ISATh M0/yUeHHbIe pe3y/bTaThl 03HaBaTeIbHOM [esiTe/IbHOCTH B YCTHBIX
U TIMCbMEHHBIX TeKCTax; JejaTh TMpPe3eHTall0 pe3yJbTaTOB BbIMOJHEHUS XUMUUECKOTo
JKCriepuMeHTa (1abopaTOpPHOrO OIbITa, JlabopaTOpHOW pabOThI MO HWCC/IeJOBAaHUIO CBOWCTB
BeIleCTB, yueOHOT0 MPOeKTa);
yMeHUsi yueGHOro COTpy/JHMUeCTBa CO CBePCTHHKAMH B COBMECTHOH I03HaBaTelbHON U
WCC/Ie/IOBaTeIbCKOW JIeATeIbHOCTH TIPH pellieHNH BO3HMKAKIIUX TIpobjeM Ha OCHOBe yuéTa
O0IIMX WHTEPecoB U COTIJIaCOBaHWs TO3WILMH (00CyKXAeHus, 0OMeH MHEHHUSIMH, «MO3TOBbIE
LITYPMbI», KOOPAWHALIMSI COBMECTHBIX [IeMCTBUI, orpezesieHrue KpUTepUeB I0 OLjeHKe KauecTBa
BBITIO/THEHHOM pabOThI U IPyTHE).
PeryisiTuBHBbIe yHUBepCa/IbHbIe yueOHbIe J1efiCTBHA:
yMeHHe CaMOCTOSITe/IbHO OTpefieNsiTh Leud JesiTelbHOCTH, TJIaHWPOBaTh, OCYILeCTBIISATS,
KOHTPOJIMPOBATh U TIpU HeOOXOAWMOCTH KOPPEKTHPOBaTh CBOKO [esiTelIbHOCTb, BBIOMpAThb
Haubosee 3ddekTrBHbIE CIIOCOOBI  pellleHUss y4eOHbIX U TIO3HABAaTebHBIX  3a/ady,
CaMOCTOSITE/IbHO COCTaBJ/ISATb WM KOPPEKTUPOBAThb Tpe/I0KeHHbIM aJropuTM [IeHCTBUM MpU
BBIITOJIHEHUM 3a/laHUA C YUETOM TI0JyueHHMs] HOBbIX 3HAHMH 00 H3yuyaeMbIX OOBEKTaX —
Bell|eCTBaxX M peakl[usiX, OLleHUBaThb COOTBETCTBUE TOJIyUeHHOT0 pe3y/bTaTa 3asiBJIeHHOM Lie/y,
yMeHHe UCII0/1b30BaTh Y aHaIM3UPOBaTh KOHTEKCTHI, TIpe/ijlaraeMble B YCJIOBUM 3a/laHUM.
IMPEJMETHBIE PE3YJ/IBTATHI
B cocraBe mpegMeTHBIX pe3y/lbTaTOB [0 OCBOEHUIO 00S13aTe/IbHOTO COZEpKaHus,
YCTAaHOBJIEHHOTO [JaHHOM (esepasbHONM paboueli TpOrpamMMmol, BBIJIENISIOT: OCBOEHHBIE
o0yuaroIMMUCS HayuyHble 3HAaHUS, YMEHUSI U CIOCOObI [IeMCTBUM, creruduueckue s
rpeJMeTHON 00/acT «XUMUSI», BUIBI [I€STENLHOCTH TI0 TIOJYYeHWI0 HOBOTO 3HAHUS, €ro
WHTeprpeTaLyu, Mpeodpa3oBaHUIO Y TIPUMEHEHHIO B PA3/IMUHBIX YUeOHBIX Y HOBBIX CHTYallUsIX.
K koHiy obyuenus B 8 K/acce mpejMeTHbIe pe3y/ibTaThl Ha 0a30BOM YPOBHE [1OJDKHBI
oTpakaTh CHOPMUPOBAHHOCTb Y 00yUarOIIUXCST YMEHUM:
® pacKphiBaTh CMbBICT OCHOBHBIX XUMUUECKHX TIOHSTUM: aTOM, MOJeKy/a, XUMUUeCKUM
3/IEeMEHT, TIPOCTOe BeIlecTBO, CJIOXKHOe BelecTBO, CMeChb (OJZHOpOAHas U
HEOJJHOPOZHasl), BaJleHTHOCTb, OTHOCHTe/bHasi aTOMHasi U MOJIeKYJIsipHas Macca,
KOJIMUeCTBO BelecTBa, MOJb, MOJISIDHasE Macca, MaccoBasi JoJisi XUMHYeCKOro
j/ieMeHTa B COe/JUHEHWH, MOJISIPHBIM 00BEM, OKCHZ, KHUCIO0Ta, OCHOBAHHE, COJlb,
3/1eKTPOOTPULIATETbHOCTD, CTeleHb OKHUCIeHUSs], XMMUUecKast peakiysi, KJacCupuKarus
peakLUii: peakijuM CoeIMHeHUs, peakl[iM pa3/ioyKeHusl, peakliuy 3aMelleHus], peakLuu
oOMeHa, 9K30- ¥ 3H/]JOTePMUYECKHEe PeaKI|H, TeTUIOBOM 3 (heKT peakiyu, siipo aToMa,
3/IeKTPOHHBIN CJIOM aToMa, aTOMHasi opOuTasnb, paguyC aTroMma, XMMUYecKas CBsi3b,



ToJisipHasi U HeroJisipHasi KOBaJleHTHasi CBsi3b, WMOHHAsi CBsSi3b, MOH, KAaTHMOH, aHUOH,
pacTBOp, MaccoBasi 1014 BelllecTBa (MPOLIeHTHast KOHL|eHTpaLys1) B pacTBOPE;

® WUIIOCTPHUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX TOHSATUM W TIPUMEHSTh 3TU
TIOHSITHS TIPU OTNMCaHUM BELLeCTB U UX TIpeBpalleHUi];

® CIO/b30BaTh XUMHUUYECKYI0 CHUMBOJIUKY i COCTaB/ieHusi (OpMys BelecTB U
YPaBHEHUM XUMUYECKUX peakLui;

e ompefiefiSTb Ba/JeHTHOCTb aTOMOB 3/IeMEHTOB B OWHApHBIX COeJWHEHUSX, CTereHb
OKHCJIEHUsSI 3/IeMeHTOB B OWHApHBIX COeAVHEHUsX, TMPUHA/Ie)KHOCTh BeIeCcTB K
orpezieIEHHOMY K/acCy coeAMHeHUM 10 QopmynaMm, BUJ XUMUUYECKOU CBSI3U
(KoBasileHTHast U MOHHas1) B HEOPraHUUeCKUX COeJUHEHUSIX;

e packpbiBaTb CcMbICI [lepuoanueckoro 3akoHa [I. V. MeHpeneeBa: [eMOHCTPUPOBATh
MOHUMaHUe TepUoIUYecKO 3aBUCHUMOCTH CBOWCTB XUMUUECKHX 3/IEMEHTOB OT UX
nosioxkeHuss B Ilepuogvueckoil cucTeMe, 3aKOHOB COXPaHEHHsI MacChl BelleCTB,
TIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKY/IIDHOTO yueHus], 3aKOHa ABOrazipo;

e OMUChIBAaTH M XapaKTepy3oBaTh TabmuuHyto (opmy Ilepuoanyeckoit cHUCTeMbI
XMMUUECKUX 3/IeMEHTOB: pa3/iduaTh MOHSITUSl «rJ1aBHas moArpymnmna (A-rpynma)» u
«1mobouHass moarpynna (b-rpymma)», Masible W OOJbIIME TE€PUOBbI, COOTHOCHTH
0003HaueHMs], KOTOpPble UMEIOTCS B Tabiuile «[leproguueckast CHCTeEMa XUMHUECKHUX
snemeHToB [I. V. MeH/jefieeBa» C UMC/IOBBIMM XapaKTepHUCTUKaMU CTPOEHHUsI aTOMOB
XUMUYECKMX 3/IeMeHTOB (COCTaB M 3apsifi siipa, oOIllee YWC/IO 37€KTPOHOB U
pacrpeziesieHye UX I10 3/IeKTPOHHBIM C/I05IM);

e KjaccuULMpoBaTh XMMUUECKUe 3/1eMeHThl, HeOpraHhueckue BellecTBa, XMMHUUeCcKUe
peakiuu (M0 YMC/Ay M COCTaBy Y4YacCTBYIOLIMX B PeaKLMM BeLIeCTB, IO TEIIOBOMY
apdexry);

e XapakTepu30BaTb (OMUCHIBATh) OOIIMe XUMHYeCKHe CBOWMCTBA BEIIEeCTB DPa3/IMUYHbIX
K/IaccoB, TOATBepXKJas  OMKWCaHWe TpUMepaMM  MOJIEKY/ISIDHBIX — ypaBHEHUM
COOTBETCTBYIOIIUX XUMAUYECKUX peakinii;

® T[IPOTHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCMMOCTU OT HMX KauyeCTBEHHOI'O COCTaBa,
BO3MO>XHOCTH MPOTEeKaHUsI XUMHUUEeCKUX TIPeBpallieHU B pa3/IMUHbIX YC/IOBUSIX;

® BBIYUC/IATD OTHOCUTE/IbHYIO MOJIEKY/ISIPHYIO M MOJISIDHYIO MaccChl BelllecTB, MaCCOBYIO
JI0JIt0 XMMHUYEeCKOro 3jieMeHTa 1o ¢opMysie coeZlMHEHUs], MaCCOBYIO [I0JIF0 BelllecTBa B
pacTBope, MPOBOAUThL PACUETHI [0 YPaBHEHUIO XUMUUYECKOU peakivy;

® T[pPUMEHSITh OCHOBHBIE OTepalyyd MbIC/JIUTebHON JesiTeIbHOCTU — aHalau3 U CUHTe3,
cpaBHeHHe, 0000IIeHre, CUCTeMaTH3alio, KlacCU(UKALWIO, BbISBIeHWe TPUYUHHO-
Ce[ICTBEHHBIX CBSI3ed — [IIs1 W3y4eHWsI CBOMCTB BeIeCTB U XUMHUUECKUX peaKIUid,
ecTeCTBeHHO-HayuHble ~ MeTO/bl  TO03HaHWus —  Hab/rofieHuWe,  W3MepeHWe,
MO/IeJIMpOBaHue, IKCIIepUMeHT (peasibHbIN U MbIC/IEHHBIN);

e (/le[loBaTh TIpaBW/aM TIO/b30BAaHUSI XWMHUYECKOW TIOCYyjoM ¥ J1abopaTOpHBIM
obopyJoBaHHEM, a TakKe TpaBWIaM OOpalleHusi C BeleCTBaMH B COOTBETCTBUU C
WHCTPYKLIMSIMH 10 BBITIOJTHEHHIO Ta00PATOPHBIX XUMUUECKUX OIIBITOB IO MOJTyUeHHIO
1 cobupaHHi0 Ta3000pa3HbIX BellecTB (BOAOpPO/a W KHUCJIOPO/A), TPUTOTOBJIEHHUIO
PacTBOPOB C Orpe/ie/IEHHONM MacCOBOM [10/1el1 paCTBOPEHHOIO BelllecTBa, M/1IaHMPOBATh
Y TPOBOJUTh XMMHUYECKHe SKCIIePUMEHTHI TI0 pacrio3HaBaHUI0 PACTBOPOB lijeioueid U
KHUCJIOT C TIOMOII[bI0 UHIUKATOPOB (JIakMYC, (heHO I TaienH, MeTUI0paHX U JIpyrue).

K koHily obyueHus B 9 KJacce TipeJjMeTHbIe pe3y/bTaThl Ha 0a30BOM YPOBHE [IOJDKHBI

oTpakaTb CHOPMUPOBAHHOCTH Y 00YUAOLUXCS YMEHUI:

® pacKphiBaTb CMbICI OCHOBHBIX XWMHUYECKUX TOHSATHN: XMMHYECKUI 371eMeHT, aToM,
MoOJIeKy/a, MOH, KaTMOH, aHUOH, TIPOCTOe BelleCTBO, CJI0XKHOe Bell[eCTBO, BaJIEHTHOCTD,
3/IeKTPOOTPULIATe/TbHOCTL, CTeTNeHb OKHWC/IeHHs, XUMHUecKas peaklys, XUMHdecKas
CBSI3b, TETUIOBOM 3((}eKT peakivu, MOJIb, MOJIIPHBIM 00BEM, PacTBOP, 3JIEKTPOJIATHI,



HEJJIEKTPO/IUTBI, 37IeKTPOJIUTUYECKas] AWCCOLIMAIMS, peakl[dd HOHHOTO OOMeHa,
KaTajr3arop, XWMHUYeCKoe paBHOBecue, oOpaTuMble W HeoOpaTHMble peakLUy,
OKHUC/IUTeTbHO-BOCCTAHOBUTE/IbHbIE ~ peaki[id,  OKUC/IUTeb,  BOCCTAHOBUTEJIb,
OKHC/IeHWe W BOCCTaHOBJIEHWEe, a/JIoTPONus, amM@pOTepHOCTb, XUMHUYeCKas CBS3b
(KoBasleHTHasi, MOHHAasi, MeTa/uyiInyecKas), KpHUCTa/yinyeckasi pelléTKa, KOppo3us
METa//IOB, CIJIaBbl, CKOPOCTb XWUMMUECKOM peakluu, TIpefje/lbHO [JOoMyCcTUMasi
KoHLeHTpauus IT/IK BewjecTsa;

WJIFOCTPUPOBaTh B3aMMOCBSI3b OCHOBHBIX XMUMHWUECKWX TOHSITUM U TPUMEHSITb 3TH
TIOHSITUS TP OTMCAaHUU BellleCTB U UX TIpeBpallieHUi;

VICTI0/Ib30BaTh XWMUUYECKYI0 CHUMBOJIMKY [/ COCTaBleHUs (OpMy/n BellecTB U
ypaBHeHUN XUMUYeCKUX peakiui;

orpefie/iiTb Ba/eHTHOCTb M CTeleHb OKWCIeHUS XUMUUEeCKUX 37IeMEeHTOB B
COeZIMHEeHUsIX Pa3/IMYHOTO COCTaBa, IPUHAJIE)KHOCTb BeIeCTB K OIpe/eréHHOMY
KJ/IacCy coeiiHeHWM 1o (opMyraM, BUJ, XUMHUUYECKON CBsI3W (KOBa/leHTHasl, WOHHas,
MeTa/l/Tueckasl) B HeOpraHW4YeCKUX COeJIMHEHHsX, 3aps/i HMOHa M0 XUMUUeCKOu
dbopmysne, xapakTep cpefibl B BOAHBIX pacTBOpax HEOPraHUUeCKWUX COeJWHEHHWH, THII
KpHUCTa//THUeCcKoi peléTKY KOHKPETHOT'O BelleCTBa;

packpeiBaTh cMbICT [lepuogrueckoro 3akoHa /. 1. MeHzeneeBa U JeMOHCTPHUPOBATh
ero MOHMMaHHe: OIMChIBaTh M XapaKTepu3oBaTh TabmuuHyro ¢Gopmy [lepuoguueckoit
CUCTeMbl XMUMHUYECKMX 3/IEMEHTOB: pa3/iMyaTh TMOHATUS «TJaBHasg mnoArpymma (A-
rpymma)» U «mnobouHas mnoxarpymma (B-rpynma)», Masble W OO/blIMeE T1€PUO/BI,
COOTHOCUTb 0003HaueHWs, KOTOpble WMEIOTCS B TIepUOAWYECKOr Tabmuie, C
YMC/IOBBIMUA XapaKTepUCTUKaMK CTPOEHUSl aTOMOB XMMHUUYECKUX 371eMeHTOB (COCTaB U
3apsif siipa, obIiee YKMCIo 3/1IeKTPOHOB UM paciipeie/ieHre UX T10 3/IeKTPOHHBIM CJI0siM),
OOBSICHATH O00LI[Me 3aKOHOMEPHOCTH B W3MEHEeHHWH CBOWCTB 37eMEHTOB U WX
CcoeJlMHEHUH B TIpejiesiax MaJbIX MEepPUO/IOB U TJIaBHBIX TMO/TPYII C YYETOM CTPOEHUS
HX aTOMOB;

K/1accuUIMPOBaTh XUMUUECKUe 37IeMeHThbI, HeopraHhuueckue BellecTBa, XUMHUUeCKUe
peakiuy (M0 YMC/Iy W COCTaBy Y4YaCTBYIOIIMX B PeaKIUM BeIeCTB, TI0 TETIOBOMY
3¢ deKTy, 1Mo U3MeHeHUIO CTereHel OKUCIeHNsI XUMUUeCKUX 3/1eMeHTOB);
XapaKTepr30BaTh (OMUChIBaTh) 00IMe U crenuduueckie XUMUUYECKHe CBOMCTBa
TIPOCTBIX U CJIOXKHBIX BEIIleCTB, MOATBep)K/iast OMycaHre TpUMepaMy MOJIEKY/ISIPHBIX 1
VOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XMUMHUUYECKUX peakiui;

COCTaB/ISITh YpPaBHEHUSI 3/IEKTPOJIMTUUECKOW JUCCOLIMALIMM KUC/IOT, 11ie/IoUeil U CoJlei,
TIOJTHBIE W COKpAIlléHHbIe YPABHEHUS PeaKI[Uii MIOHHOTO OOMeHa, ypaBHEHHsI peaKI[ui,
MOATBEPXKAAOLMX CyIlleCTBOBaHME TeHeTUUeCKOM CBA3M MeXZAy BelllecTBaMHu
pa3/IMyHbIX KJ1aCCOB;

pacKpbiBaTh CYIIHOCTb OKHC/IWTETbHO-BOCCTAHOBUTE/IbHBIX peakiuii I0oCpeCTBOM
COCTaBJIeHUsI 3/IEKTPOHHOTO OasiaHCa 3TUX peakLui;

MPOrHO3UPOBaTh CBOMCTBA BeLECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTU
MPOTeKaHUsI XMMUUeCKUX TpeBpallleHri B Pa3/IMUHbIX YCIOBUSX;

BBIUMC/ISITH OTHOCUTETEHYIO MOJIEKY/ISIPHYIO M MOJISIPHYIO MacChl Bell[eCTB, MaCCOBYIO
JI0JTF0 XMMAYeCKOT0 37ieMeHTa 1o (opMyJsie coeJUHeHHsl, MaCCOBYIO /IOJIIO BelljeCTBa B
pacTBope, TPOBOAUTL PAaCUéThI 110 YPaBHEHUIO XUMHUUYECKOW peakiuy;

cobmofiaTh  MpaBWa TOMb30BaHUS XMMHYECKOW TIOCyJod U J1labopaTOpHBIM
obopyJoBaHHeEM, a TakKe TpaBW/a oOpallleHHsI C BelljeCTBaMH B COOTBETCTBUH C
MHCTPYKLUSMH TI0 BBITTOJTHEHUIO Ta00paTOPHBIX XUMHUUECKUX OTBITOB TI0 TOTYYeHUIO
1 cobupaHuio ra3000pa3HbIX BelllecTB (aMMHUakKa U yreKUC/Ioro rasa);

TPOBOAUTh Peakiuu, MOATBepKJatolliie KaueCTBeHHbI COCTaB pPa3/IMUHbIX BelleCTB:
pacrio3HaBaTh OIBITHBIM TYTEM XJIOpUA-, OpomMuz-, noaua-, Kapbonat-, docdar-,



CUUKaT-, Cyabdar-, TUJPOKCUJ-UOHbI, KAaTHOHbl aMMOHMSI M MOHBI H3YyUeHHBIX
MeTaslyIoB, TIPUCYTCTBYIOIIME B BOAHBIX PACTBOPax HeOPraHUUeCKUX BeIleCTB;
TPUMEHATh OCHOBHbIE OINEepaliui MBICJIUTE/IbHOM AesiTe/lbHOCTU — aHalu3 U CHUHTe3,
CcpaBHeHMe, 0000IlleHre, CUCTeMAaTH3alui0, BbIAB/I€HHE ITPUUMHHO-C/IeACTBEHHbIX
CBs3el — [JIsi M3y4eHUs CBOMCTB BeIeCTB M XMMHUUECKUX peakLUi, eCTeCTBEeHHO-
HayuHble MeETOJbI TI0O3HAHUSI — HaOMOleHHe, W3MepeHue, MO/IeTMPOBaHHe,
5KCIIePUMEHT (peasnbHbli U MBICIIEHHBIN).



TEMATHUYECKOE IVIAHUPOBAHUE

8 KJ/IACC
Ko/muecTBo yacos
Ne HaumeHoBaHMe pa3/e/ioB U KoHTpObHbIe 1t T —— JekTpoHHbIe (LH(poBHIe)
n/n TeM NMPOorpaMmbl Bcero oOpa3oBare/bHbIEe PeCypChI
padoThI padoThI
Pa3zpesn 1. IleppoHavyaibHble XUMHUYECKHE TIOHATUSA
Xumust — Ba)kHast 00/1aCTh
11 eCTeCTBO3HaHUS U 5 2 bubnmmoreka [JOK
MPAaKTUUYEeCKOM /1eTeIbHOCTH https://m.edsoo.ru/7f41837c
yesioBeKa
1. BemjectBa u xumMmmuueckue 15 1 bubnmroreka [JOK
peakiuu https://m.edsoo.ru/7f41837c
Wroro no pa3peny 20
Pa3zgen 2. BaxkHelime npeACTaBUTe/TM HEOPraHNYeCKHUX BeIeCTB
21 Bospgyx. Kucnopog. Ilonsatue 6 bubnmoreka [JOK
) 00 okcuaax https://m.edsoo.ru/7f41837c
29 Bogopog. ITonsitue o 8 1 bubnuoreka IIOK
) KHMCJIOTax U COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [ToHsiTHE 00 5 1 1 bubnmoreka [JOK
OCHOBaHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJ1aCChI 11 1 1 bubnmoreka [JOK

HeopraHuyeCcKux CoeMHeHUI
Ntoro no pazgeny 30

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

Pazpen 3. Ilepuoanueckuii 3akoH U Ilepuognueckasi cicteMa XUuMHUeCcKUX 3/ieMeHTOB 1. 1. MenjjeneeBa. CTpoeHHe aTOMOB.

XuMuueckas cBa3b. OKHC/INTETBHO-BOCCTAHOBUTE/IbHbIE peaKIuu

[Tepyoarueckuil 3aK0H U

31 [Tepuioguueckas cuctema 7 bubmioreka [JOK
' XUMHUYeCKUX 371eMeHToB /1. 1. https://m.edsoo.ru/7f41837c
MengeneeBa. CTpoeHUe aToMa
3.9 XuMHueckasi CBsi3b. 8 2 bubmioreka [JOK

OKUCTUTEeNHLHO-

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




BOCCTaHOBHUTE/IbHbIE DeaKIIUH

Wroro 1o paspeny 15 Bnbmorexa LIOK
https://m.edsoo.ru/7f41837c
Pe3epBHoe Bpems 3 BuGmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




9 KVIACC

KosinuecTBo yacoB J/IeKTPOHHbIE
HaumeHoBaHue pa3/je/ioB U TeM (uudposBbie)
Ne /it nporpaMmb: Beero KoﬁnTpoanme HpGaKTI/I‘IECKI/Ie oGpazoBaTebHbIe
pabdoTnl padoThI pecypcbi
Pa3pgen 1. BemecTBo U XMMHUYeCKHe peaKkiiuu
11 [ToBTOpEHMe U yriybeHre 3HAaHUN 5 1 bubmmoreka LIOK
) OCHOBHBIX pa3/ie/ioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTU XMMUUeCKUX 4 Bbubmoteka LIOK
) peakiui https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKast JUCCOLUALIUS. 8 1 1 bubmorteka LJOK
) XuMHUecKue peakliui B pacTBOpax https://m.edsoo.ru/7f41a636
Wtoro no paspeny 17
Pa3pgen 2. HemeTra/uibl M UX COeAUHEHMSA
71 OO1jast XapaKTepPUCTUKA XUMHUUECKHX 4 1 bubmoreka LJOK
) snemeHTOB VIIA-rpymnmbl. ["anoreHsl https://m.edsoo.ru/7f41a636
p | oo ; B LOK
: PYMIIBL 1-€p https://m.edsoo.ru/7f41a636
coeIMHeHUsI
OO0i11ast XapaKTepUCTHKA XUMUUECKUX
bubmoreka LJOK
2.3 snemeHTOB VA-rpynmbl. A30T, hocdop u ux 7 1 https://m.edsoo.ru/7f41a636
coeIMHeHUsI
o | Spmm e ; 1 ,  Bumowaliok
) . DYTHIBL. poA https://m.edsoo.ru/7f41a636
KPeMHHUI U UX COeJUHEeHUSsI
Wroro no pasgeny 25
Pa3pgen 3. MeTa/niibl 1 UX COe{UHEHUS
. bubmoreka IIOK
31 Obuyre cBoicTsa MeTan108 4 https://m.edsoo.ru/7f41a636
3.2 BakHelillive MeTas/ubl M UX COeUHEHUS 16 1 2 Bubmorexa LOK

https://m.edsoo.ru/7f41a636




Wroro no pa3peny
Pa3pen 4. Xumus 1 oKpyxawujas cpeja

20

4.1 BelijectBa 1 MaTepuasbl B JKU3HU YelOBeKa 3 Bub/morea LIOK
https://m.edsoo.ru/7f41a636
Wtoro no pazgeny 3
PesepBHoe Bpems 3 Bub/morexa LOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68







IIOYPOYHOE IVTAHUPOBAHUME

8 K/IACC
Ne KonnuecTBo yacoB Jlata JnexkTpoHHbIe 1{UGpPOBbIE
wn Tema ypoka Beero Konrtponbabie IIpakTnueckue W3ygeHns o0pa3oBaTe/ibHbIE
padoThI padoThI pecypchbl
1 [Ipegmer xumuu. Posis xumuu B 1 bubmoreka LJOK
JKU3HU yesioBeKa. Tesia M BelljeCcTBa https://m.edsoo.ru/ff0d210c
2 ITonsiTe 0 MeTOIaX MO3HAHUS B 1 bubnmoreka [JOK
XUMHUHU https://m.edsoo.ru/ff0d227e
[MTpakTrueckas pabota Ne 1 «I[IpaBumna
3 paboThI B 1ab0paTOPHH U ITPUEMBI 1 bubnmoreka [JOK
obparrieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
obopyzoBaHHeM»
4 Yuctele BeljectBa u cMecu. CriocoObl 1 Bubmoteka LIOK
pasjiefieHus1 cMeceu https://m.edsoo.ru/ff0d26ca
5 Elg’:;f;‘;e;;: il&gggga(li; prI/IMepe 1 Bnb/morexa LOK
. https://m.edsoo.ru/ff0d28c8
OUMCTKH TIOBaPeHHOW COJI)»
bubnmoreka [JOK
6 ATOMBI M MOTIEKY TbI 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHYeCKue 371eMeHThbl. 3HaKU 1 bubmoreka [JOK
(cMMBOJIBI) XUMUUECKUX 3/IEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTsle u c0KHbIe BelljecTsa 1 bubmorexa [JOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJ/IIPHOE yUYeHue 1 bubmorexa [JOK
https://m.edsoo.ru/ff0d2d50
3aKOH MMOCTOSTHCTBA COCTaBa
10 BelllecTB. XUMuyeckasi hopmya. 1 bubmoreka LIOK
BasieHTHOCTb aTOMOB XUMUUECKUX https://m.edsoo.ru/ff0d2eae
5/1eMEHTOB
11 OtHoOcHTebHAs aTOMHas Macca. 1 bubmoreka LJOK




OTHOCHTeIbHAsT MOJIEKY/ISIpHAst Macca

https://m.edsoo.ru/ff0d323c

1 MaccoBast 0711 XUMUUeCKOro bubmioreka LIOK
3/IeMeHTa B COeIMHEeHUU https://m.edsoo.ru/ff0d350c

13 KonuuectBo Beijectsa. MoJib. bubmoreka [JOK
MoussipHasi Macca https://m.edsoo.ru/ff0d5230

14 du3nyecKue U XuMruueckure siBJIeHUs. bubmoreka LJOK
XuMurueckasi peakiyst https://m.edsoo.ru/ff0d37fa

15 [Ipy3Haku v yc10BUS NIPOTEKaHUS bubnmoreka [JOK
XUMUUECKUX peakLuit https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHeHUsI MaCChl BEI[eCTB. bubnmoreka [JOK
XuMHUecKue ypaBHeHUs! https://m.edsoo.ru/ff0d3b88
BbruncsieHust KoJMuecTBa, MacChl Bu6morea LOK

17 BELECTBA 10 yDABHEHIAM https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PeaKivii
Knaccudukarys xumuueckux Bu6morea LOK

18 peakiui (coeMHEHUS], pa3/IoXKeHus, https://m.edsoo.ru/f0d3£34
3aMelrjeHusi, o0OMeHa) — -
M. B. JIoMOHOCOB — yU&HBbIN- Buboreka [TOK

19 PHIKONEAUCT. OBobuieHMe U https://m.edsoo.ru/ff0d40c4
cUCTeMaTHr3aLusi 3HaHUM — -

20 KonrposibHast paboTa Nel o Teme Bbubmoreka LIOK
«BeriecTBa 1 XUMHUeCKHe peaki[un» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecs raszos. Cocras Bu6mmorexa LIOK

21 BO3/yXa. KHC/IOPOA — SIeMenT u https://m.edsoo.ru/ff0d448e
rpocToe BellecTBO. O30H — )
dusnueckre U XUMHUYeCcKre CBOMCTBA Bu6mmorexa LIOK

22 KHC/IOPO/IQ (peAKLIH OKHCIIeHHS, https://m.edsoo.ru/ff0d4614
ropexue). [ToHsTHe 06 okcugax — )
Crioco6bI rosiyueHUst KUC/I0POZa B Bu6mmorexa LIOK

23 nmabopaTopuy ¥ IPOMBILUIEHHOCTH. hitps://m.edsoo.rw/f0d497a
[TprmeHeHHe KHcCI0poOia — )

24 TennoBoit 3pdheKT XuMHUUecKom bubmoreka [JOK




peakLy, MOHATHE O
TePMOXUMHUUECKOM YpaBHEHUH, IK30-
Y SHAO0TEPMUUECKUX PeaKLIUsIX

Tonmeo (Hed Tk, yro/ib U MeTaH).

https://m.edsoo.ru/ff0d4790

bubmoreka LJOK

25 3arpsi3HeHHe BO3/1yXa, ClIoCOObI ero https://m.edsoo.ru/ff0d4cda
TIpeOTBPAIlleHUsT
o | oo oS e Bu6mores 10K
. https://m.edsoo.ru/ff0d4ae2
KHCI0POJa, U3yueHre ero CBOMCTB»
927 Bogopon — snemeHT U ripocToe bubmoreka [JOK
BelriecTBo. HaxoxkeHue B ipupojie https://m.edsoo.ru/ff0d4dd0
28 ®du3nueckue U XMMUUeCKre CBOMCTBA bubnmoreka [JOK
Bozopoja. [IpumMeHeHre Bogopoa https://m.edsoo.ru/ff0d4dd0
29 [ToHaTre o0 KUC/I0Tax U COMAX Bubmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOblI rosiyueHust BOIOpO/ia B bubmoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
3 llonyaene w cobmpanine sogopon Bufimiorena [JOK
N ’ https://m.edsoo.ru/ff0d4f42
H3yueHHe ero CBONCTB»
37 MonsipHbIii 005EM Ta30B. 3aKOH bubmmoreka LIOK
ABorazipo https://m.edsoo.ru/ff0d542e
33| mewecros rasa no erc wasecmony Bufimioresa [JOK
. https://m.edsoo.ru/ff0d55a0
KO/IMYECTBY BEII|eCTBA UM 00bEMY
o | D o o BuGmones 10K
, o https://m.edsoo.ru/ff0d5708
3aKOHAa 00BEMHBIX OTHOIIEHHUM Ta30B
35 du3nueckKue U XMMUUeCKrue CBOMCTBA bubmmoreka LIOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 Coctae ocHoBaHMH. [ToHSATHE 00 bubmoreka [JOK

VH/JMKaTOpax

https://m.edsoo.ru/ff0d59e2




Bopga kak pactBoputess.
HacelijeHHbIe ¥ HEHACBIILIEHHbIE

bubmoreka [JOK

37 pacTBopsl. MaccoBasi 107151 BelljecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
ITpakTrueckasi pabota Ne 5 1o Teme
38 «[IpurorossieHye pacTBOpPOB C BbubmioTeka LIOK
orpezie/IEHHOW MaCcCOBOM Z0/eH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOT'O BellleCTBa»
39 KontposibHast paboTa Ne2 1o Teme Bubmoteka LIOK
«Kucmopoa. Bogopog. Boaga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: cocTaB, Knaccudukalus, bubnmoreka [JOK
HOMeHK/IaTypa https://m.edsoo.ru/ff0d664e
’ https://m.edsoo.ru/ff0d664e
amdbOTepHBIX OKCU/IOB
42 OcHoBaHus: COCTaB, KiaccuhrKaLuys, bubnmoreka [JOK
HOMeHK/IaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHvie u XMMHUYeCKue CBOKCTBA Bbubmoreka LIOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, Knaccu@ukarus, bubnmoreka [JOK
HOMeHK/IaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyueHvie u XMMHUYeCKue CBOKCTBA Bbubmoreka LIOK
KUCUIOT https://m.edsoo.ru/ff0dfee2
o | Somicreme s, Bunioess LOK
o ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
IMpaktuueckast pabora Ne 6. PelieHue
47 9KCIIePUMEHTAa/IbHBIX 3a/ia4 I10 Teme bubmmoreka LIOK
«OCHOBHBI€ K/IaCChl HeOpraHMYeCcKrux https://m.edsoo.ru/00ad9b7c
COeZIMHEeHU»
48 ['eHeTHueckas CBSI3b MeXAY bubmoreka LJOK

K/1dCCaMH HEOPraHU4YeCKUX

https://m.edsoo.ru/00ad9a50




CcoeIMHeHUM
O06o0111eHMEe ¥ CHCTeMAaTH3als

bubmioreka LIOK

49 3HaHUM https://m.edsoo.ru/00ad9cb2
o | om0 B LOK
“n P https://m.edsoo.ru/00ad9ela
CcoeJMHeHUI
5L sumareckan anewentron, Honame Bubmiorea LIOK
) https://m.edsoo.ru/00ad9ffa
rpynnax CXOAHbIX 3/IeMEHTOB
[Teproanueckuii 3aKoH U
5o [Teprogrueckas cucrema bubmoreka [JOK
XUMHUUeCKUX dyeMeHToB [. U. https://m.edsoo.ru/00ada52c
MenpeneeBa
53 ITepuogpl, rpyminbl, MOATPYIIIbI Bnbmorexa LOK
PHOADL, TPYIILL TIOATPYH https://m.edsoo.ru/00ada52c
54 Ctpoenue atoMoB. CoCcTaB aTOMHBIX BbubmoTeka LIOK
sanep. i3otonel https://m.edsoo.ru/00ada342
CTpoeHue 3/1eKTPOHHBIX o6onoquU Bubmiorexa [IOK
55 aToOMOB 3JileMeHTOB [lepyoanueckon
https://m.edsoo.ru/00ada6bc
cucremsl [I. I. MeHpeneeBa
XapakTeprucTUKa XMMUUeCKOro
56 3/IeMeHTa I10 ero MoJIOKeHUIO B Bbubmoreka LIOK
[Tepropnueckon cucreme /1. 1. https://m.edsoo.ru/00ada824
MeHpeseeBa
3Hauenue [leproruecKoro 3akoHa
57 [I1s1 Pa3BUTHS HAYKU U NPaKTUKU. [1. bubmoreka LIOK
N. MeHgeneeB — yuéHbll, Nefaror u https://m.edsoo.ru/00ada96e
rpaXklaHuH
Pe3epBHbIi YpPOK. O606£ueHHe u Bu6mmorexa LIOK
58 CchCTeMaTu3alus 3HaHUM /
. https://m.edsoo.ru/00adb33c
Bcepoccuiickasi mpoBepouHasi paboTta
59 KonTponbHasi paboTa Ne4 1o Teme bubmoreka [JOK




«CtpoeHue aroMa. XuMuueckas
CBsI3b» / Bcepoccuiickast
npoBepoyYHasi paboTa

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

60 OJIeKTPOOTPHLIATEe/IbHOCTh aTOMOB 1 bubmoreka [JOK
XUMHUUECKUX 3/IEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka LIOK
o1 Vlorast XUMHeCKast CBAsh 1 https://m.edsc]fo.ru/00adac34
62 KoBasneHTHas nossipHas Xumuyeckast 1 Bubmoteka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTtHast HenosisipHast 1 bubnmroreka [JOK
XUMHYecKasi CBSI3b https://m.edsoo.ru/00adaab8
bubmoreka LIOK
b4 (CTermeHp OKHC/IeHHs 1 https://m.edscli).ru/OOadae28
65 OKUC/IUTe/IBHO-BOCCTaHOBUTEIbHbBIE 1 Bubmoteka LIOK
peakLyu https://m.edsoo.ru/00adb076
bubmmoreka LIOK
66 OkucvTeNnM U BOCCTAaHOBUTEJIU 1 https://m.e dS(I)lo.ru 100adb076
Pe3epBHbIN ypok. O6001IeHHEe 1
67 CHCTeMaTH3al[ysl 3HaHUM 110 Teme 1 bubnmoreka [JOK
«CTpoeHue aTomMa. XuMuuecKas https://m.edsoo.ru/00ad9cb?2
CBA3b»
68 Pe3epeHbiit ypok. O600I1IeHNE U 1 bubmmoreka LIOK
CUCTeMaTH3alus 3HaHUM https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KosmuecTBo yacoB

JeKTpoHHbIe UG poBbIe

Ne Tema ypoka KouT II Aara odpa3oBare e
/o Bcero POJ/IbHbIE pPaKTHYecKue H3ydeHus Pa30BaTe/IbHbI
padoThI padoThI pecypchbl
[Teproanueckuii 3aK0H.

1 ITepyopnueckas cucrema 1 Bbubmioreka LIOK
XUMHUUeCKUX deMeHToB [. U. https://m.edsoo.ru/00adb59e
MenpeneeBa

KOHOMEpPHOCTHU B U3M
2 3163[01(7)1;3 )e(EM?/ICIIECKI/IX39;EI;II\iIe{}I;IfOB 1 Bubmorexa [IOK
. https://m.edsoo.ru/00adb6b6
TIePBBIX TPEX MEPUO/IOB

3 Knaccudukaiiys 1 HOMeHK/IaTypa 1 bubmoreka [JOK
HeopraHUueCKUX BellleCTB https://m.edsoo.ru/00adb7e2

4 Buzibl XMMHUYeCKO CBSI3U U TUTTbI 1 bubmoreka [JOK
KPUCTa/JTMYEeCKUX PelIETOK https://m.edsoo.ru/00adbac6
KonTponbHast pabota Nel o Teme

5 «[ToBTOpEHUE U yTybIeHNe 1 1
3HaHWM OCHOBHBIX Pa3ziesioB Kypca
8 Knacca»

6 Knaccugukanys xummueckux 1 Bbubmoteka LIOK
peakLWi [0 pa3/IMYHbIM NTPU3HAKaM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUECKOM

7 peaxkLuu. HOHSIP;‘I/IE 0 FTOMOT'eHHBIX U 1 bubmorexa [IOK

https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakLUsIxX
[ToHATHE 0O XUMUUYECKOM
aBHOBecHU. PaKTOPkI, BIUSOIINE
8 ga CKOPOCTb XI/IMHqECKoﬁ peaKilHH 1 Bubmorexa [JOK
https://m.edsoo.ru/00adc28c
Y TI0JIO’KeHVe XHUMHUYEeCKOTro
paBHOBeCHs
9 OkucuTeNbHO- 1 bubmoreka [JOK

BOCCTaHOBHTeEJ/IbHbIE DEaKLIUN

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




Teopust 3/1€eKTPOUTUUECKOU

Bbubmioreka LIOK

10 npuccoranyi. CUIbHBIE U C/1a0ble https://m.edsoo.ru/00adcd68
3J1IeKTPOJIUTHI
11 VonHble ypaBHEHUS peakLiii Bubmaorexa IOK
https://m.edsoo.ru/00add448
XrMHYecKue CBOMCTBa KUC/IOT U
12 OCHOBaHUM B CBeTe Ipe/iCTaB/leHUN Bbubmioreka LIOK
00 3/IeKTPOJIUTHYECKOM https://m.edsoo.ru/00add5d8
JTUCCOLIMALIAN
o | Damemecs ot conei Sumorera LOK
. https://m.edsoo.ru/00add8b2
3/IeKTPOJIUTUUECKON ANCCOIUALIUU
14 [TonsATHE O THUIPOJIK3e COoelt Brbmorexa LIOK
https://m.edsoo.ru/00add9d4
15 O6o001eHre ¥ cUcTeMaTH3arys Bubmoteka LIOK
3HaHUU https://m.edsoo.ru/00addd12
16 EE:EJZT{;ZCEESHI;?)Z(EEHNF;I;LHI:IX bubmorexa [OK
https://m.edsoo.ru/00addbfa
3aad4»
KonTponbHasi pabota Ne2 1o Teme
17 «DJIeKTPOIUTUYECKast Bbubmoteka LIOK
Jucconuanys. XvMMAUecKue https://m.edsoo.ru/00addecO
PeakIi[iu B pacTBOpax»
18 Xumocke cooicrsa na mpuniepe bufimorexa LIOK
https://m.edsoo.ru/00addfe2
xJiopa
19 xueci caviicros nonyenme bufimorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
TpUMeHeHue
[pakTryeckas pa60Tf Ne 2 10 Teme Bu6morexa [IOK
20 «[TonyyeHuve COISIHOW KHUCJIOTHI,

r3yuyeHue eé CBOMCTB»

https://m.edsoo.ru/00ade348




Briuricnenus no YPaBHEHHAM

- bubmoreka [JOK

21 XUMHUUECKUX peakLUii, ec/id OIuH https://m.edsoo.ruw/00ade488
13 peareHToB J]aH B U30bITKe — :

2 OO0111ast XapaKTepHUCTHKA 37IEMEHTOB bubmoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnotponHble MOAU(UKALIN CEPBI.

23 HaxoxxgeHue cepbl U eé bubmoreka LJOK
coeIMHeHW B TIPUPO/IE. https://m.edsoo.ru/00ade64a
XUMHUUeCKHe CBOMCTBA Cephl
CepoBo/10po/;, CTpOEHHE, Bubmorexa LIOK

24 (bmfl FCCKHE M XHMITTeCKHe https://m.edsoo.ru/00ade802
CBOMCTBa
Okcupibl cepbl. CepHast KUC/IOTa, Bubmiorexa [IOK

25 (bmfl HCCKHE 1 XMMUHECkUe https://m.edsoo.ru/00adea28
CBOWCTBA, TpUMeHeHHe
XvMHyeckue peaklivy, jiexaillye B
OCHOBe MPOMBIIIJIEHHOT0 criocoba

26 MOTy4YeHUs1 CEPHOU KUC/IOTHI. bubmmoreka LIOK
X¥MHYecKoe 3arpsisHeHue https://m.edsoo.ru/00adec8a
OKpY’Karolller cpeibl
COeZIMHEeHUSIMU CepbI

27 BoiuncieHre maccoBo 10U bubmoreka [JOK
BBbIXO/Ia NTPO/JIYKTa peakLun https://m.edsoo.ru/00adec8a
OO0111ast XxapaKTepHUCTHKA 37IEMEHTOB
VA-Tpymiel. A30T, bubmoreka LIOK

28 pacripoCTPAHEHUE B IPUPOAE, https://m.edsoo.ru/00adeea6
¢bur3nueckre U XUMHUYeCcKue — .

CBOMCTBA
AmMMHuak, ero ¢pusnueckre u

29 XUMHUUEeCKHe CBOMCTBA, MOJyuyeHre Eg6£?/§eel<(liior§/o 0adf004
Y IPUMEHeHue e ]

30 [MTpakTrueckas pabota Ne 3 o Teme bubmoreka LIOK

«HOI[y‘JEHI/Ie dMMMdKd, U3yUeHHe

https://m.edsoo.ru/00adf180




€ro CBOWCTB»
A3oTHas KUC/OoTa, eé pusnueckue U

bubmoreka [JOK

31 XUMHUUEeCKHe CBOMCTBA https://m.edsoo.ru/00adf306
Vcrnonb30BaHre HUTPATOB U COJel
% ypobpesii Xummecxoe BuGmorexa LIOK
) N https://m.edsoo.ru/00adf518
3arpsi3HeHue OKpY>Karollel cpeibl
COeJMHEHUSIMU a30Ta
33 $§§§g§ﬁg{$§n§$ q)d())lgjﬂ(;g)a?ne v Bubmaorexa IOK
N https://m.edsoo.ru/00adf68a
XUMHUUEeCKHe CBOMCTBA, MoJyueHre
Wcnons3oBanue pocdaTos B
34 KayecTBe MUHepabHbIX Bubmoteka LIOK
yaobpeHuii. 3arpsisHeHHe https://m.edsoo.ru/00adfc20
TIPUPOAHOM cpefibl hocdaTamu
s | oot Sumorera 10K
’ o https://m.edsoo.ru/00adfd9c
XUMUUeCKHe CBOMCTBA
Oxkcuppl yrieposa, ux usmuueckue
Y XUMUUeCKre CBOMCTBA.
36 SKOHOFHiCECdeeC H(;)O%H:MBI Brbmorea LOK
’ https://m.edsoo.ru/00adfebe
CBsI3aHHbIE C OKCU/IOM yTJiepo/ia
Iv)
37 YronbHasi KUC/IOTa U eé Cou Bnbmorexa LOK
https://m.edsoo.ru/00ae006c
ITpakTryeckasi pabota Ne 4 1o Teme
38 "[lonyueHue yrieKucioro rasa. bubmoreka LIOK
KauecTtBeHHas peakuys Ha https://m.edsoo.ru/00ae027e
KapboHaTt-uoH"
[TepBoHaua/bHBIE TIOHSATHS 00 Bubmiorexa [IOK
39 OpraHnYeCcKrXx BeIecTBax Kak O

COeIMHEHUsIX yryiepoja

https://m.edsoo.ru/00ae054e




bubmoreka LJOK

40 Kpemit 11 ero coe e https://m.edsoo.ru/00ae080a
ITpakTrueckast pabora Ne 5.

a1 PerieHyie 3Kcriep¥MeHTa/IbHbIX bubmioreka LIOK
3a/1au 110 TeMe «BakHel11re https://m.edsoo.ru/00ae0bf2
HeMeTa/l/Ibl U UX COeJUHEHUsI»

KoHTposibHas Ta No
42 «lgamII){ZJiI/’ImIie EIiS/IOGTEElUlI\JI'ISI I;IOI/I:(eMe Bub/morexa LOK
https://m.edsoo.ru/00ae0e18
COeIMHEeHUsI»
OO0111ast XxapaKTepUCTHKA
XUMHUYECKHUX 3/IeMEHTOB —

43 MeTa//IoB. MeTtasyinueckas CBsI3b U bubmoreka [JOK
MeTa/IInueckasi KpucTasinueckast https://m.edsoo.ru/00ae103e
pemiéTka. ®usrueckre CBOKWCTBA
MeTaJl/IoB
XUMHUUeCcKre CBOMCTBA MeTasl/IOB.

44 ONeKTpOXUMUUECKUH P, Bubmaorexa IOK

N https://m.edsoo.ru/00ael1156
HarpsDKeHHU MeTaslioB
O61mue crioco6bl ToTyueHuUst
MeTasioB. CriiaBel. BerancieHust
45 [0 YpaBHEeHUSIM XUMUUECKUX Bubmaorexa LOK
. https://m.edsoo.ru/00ae1156
peaxivii, eC/Ti OJIMH 13 peareHToB
CO/Iep>KUT PUMeCH
46 ITonsiTe 0 KOppO3UKU MeTaJIJIOB Bubmorexa LOK
https://m.edsoo.ru/00ael1278
bubmmoreka LIOK

47 Ienosbre meran el https://m.edsoo.ru/00ae14b2

48 OKcuibl ¥ TUZIPOKCU/IbI HATPUS U bubmoreka [JOK
Kanusi https://m.edsoo.ru/00ae14b2
[[lesiouHO3EMeETBbHBIE MeTallJIbl — bubmoreka LIOK

49 N N
KaJbLIMHA U MarHum https://m.edsoo.ru/00ael5e8

50 Baxknetliive coelMHeHUs KaablIUs bubmoreka LJOK




O06o0111eHMEe U CUCTeMAaTH3aIUs

https://m.edsoo.ru/00ael5e8

51 .
3HaHUU
59 JKécTKOCTE BOJIBI U CTIOCOOBI eé bubmoreka [JOK
yCTpaHeHUst https://m.edsoo.ru/00ae1886
$3 | "ecrwocm sotnmeTomt e8| Bubmorexa LIOK
" https://m.edsoo.ru/00aelae8
yCTpaHeHUsI
. Bubmoteka LIOK
>4 ATIIOMHHHH https://m.edsoo.ru/00aelc64
55 AwmdoTepHble CBOICTBa OKCH/IA U Bubmoteka LIOK
TUIPOKCHUA https://m.edsoo.ru/00aelc64
bubnmoreka [JOK
>6 7Keneso https://m.edsoo.ru/00ae1d86
57 OKcujpl, THAPOKCUABI U COMTU bubmoreka [JOK
kene3sa (II) u >xenesa (I1I) https://m.edsoo.ru/00ae35e6
58 0606HJEHI/IE Y CUCTeMaTH3aLys
3HaHUMU
[MTpakTrueckast pabota Ne 7.
59 Penrenne skcriepyMeHTa bHbIX bubnmoreka [JOK
3a/lau 10 TeMe «BakHeliilive https://m.edsoo.ru/00ae3de8
MeTaJl/Ibl ¥ UX COeIMHEHUSI»
BbrumicsieHus o ypaBHEHUSIM
XUMUYECKUX Peakilvii, eciu ovH
60 13 peareHTOB /laH B U30bITKe U/TN bubmoreka [JOK
COZlep’KUT NprMecH. Beruncienns https://m.edsoo.ru/00ae1750
MacCOBOM JI0/TM BBIX0/Ia TIPOAYKTA
peakiuu
61 0606LHEHI/IQ Y CUCTeMaTH3aLys
3HaHUM
62 KonTponbHasi pabota Ne4 1o Teme

«BakHelime MeTanabl U UX




COoeJVHEeHUI»

63 BejectBa 1 Matepuasbl B 1 bubmioreka LIOK
TIOBCeIHEBHOM >KM3HU UejioBeKa https://m.edsoo.ru/00ae3f50
64 XuMHUUeCKoe 3arpsisHeHue 1 bubmoreka [JOK
OKpY’Katolllel cpefibl https://m.edsoo.ru/00ae4270
65 Posb xvMuu B pelieHur 1 bubmioreka LIOK
9KO0JIOTUUECKHUX MTpobieM https://m.edsoo.ru/00ae4270
66 Pe3epeHbiit ypok. O60011IeHNE U 1 bubnmoreka [JOK
CUCTeMaTH3alus 3HaHUM https://m.edsoo.ru/00ae0dOa
67 Pe3epeHbiit ypok. O60011IeHNE U 1 bubnmoreka [JOK
CUCTeMaTH3alus 3HaHUM https://m.edsoo.ru/00adb33c
68 Pe3epBHBII YpPOK. O606£ueH1/1e u 1 Bubmoreka LIOK
CUCTeMaTH3al[ysl 3HaHUI https://m.edsoo.ru/00ad9cb2
OBLIEE KOJIMYECTBO YACOB I10 68
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IIPOBEPAEMBIE TPEEOBAHUSA K PE3YJIbTATAM OCBOEHHNA OCHOBHOI
OBPA30OBATEJ/IbHOW ITPOT' PAMMBI

8 KVIACC

Kop
NnpoBepsieMoro
pe3y/bTara

1

1.1

IIpoBepsieMble MpeMETHBIE Pe3y/IbTAaThl 0CBOEHHS 0CHOBHOM
o0pa3oBare/IbHOM MPOrpaMMbI 0OCHOBHOI'0 0011iero 00pa3oBaHusi

[To Teme: «IlepBOHayabHbIe XUMHUUECKHE TIOHATUSI»

pacKpbiBaTh CMBIC/I OCHOBHBIX XWMWUUYECKHUX TIOHATHN: aTom,
MOJIeKy/Ia, XUMHUYEeCKHil 3/IeMeHT, TMPOCTOe BeLeCTBO, CJIOKHOE
Bel[eCTBO, CMeCh (OJHOpOAHAasi ¥ HEOJHOPOJHasi), Ba/€HTHOCTb,
OTHOCUTe/IbHAsi aTOMHasi YW MOJIeKy/spHasi Macca, KOJIMYecTBO
Bell[eCTBa, MOJIb, MOJISIDHasi Macca, MaccoBasi [0S XMMHUYECKOro
jJIeMeHTa B COeJVHEHUH, MOJSIPHBIM 00BbEM, XUMHYecKasi peakius,
KJaccuduKalys ~— peakiMil:  peaki[dd  COeAVHEHHWs,  peakKlUu
pa3/ioKeHWsl, peakLWH 3aMellleHusi, peakuu oOMeHa, 3K30- |
SHIOTePMUYECKHe peakKLUd, TeryioBod 3¢ ¢heKT peakiuu, pacTBOD,
MaccoBasi [10/is BellleCTBa (TIPOLIeHTHAasi KOHLIeHTpalusi) B pacTBOpe

1.2

1.3

1.4

1.5

WJIJIOCTPUPOBATh B3dMMOCBsA3b OCHOBHBLIX XHMMHWUYECKHUX TOHATUU W
IMPUMEHSATDL 3TU IMOHATHSA ITPU OIMMMCAHKUM BELIECTB U UX HpeBpaH_leHI/Iﬁ

VCTO/b30BaTh XUMHUYECKYH) CHUMBOJIMKY [/Is1 COCTaB/leHUs] (OpMyI
BeleCTB U YpaBHEHUM XUMUUECKHX peakLui

pacKpeiBaTb  CMBICJI  3aKOHOB  COXpaHeHUsl MacChl  BelleCTB,
TIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKY/IIDHOTO y4YeHMs, 3aKOHa
ABorazpo

OTpeZieNIsiTh ~ BaJIEHTHOCTb aTOMOB  3/7IeMEHTOB B OWHApHBIX
COeMHEeHUSIX

1.6

1.7

KJaccu(uLMpoBaTh XUMHYeCKWe peakUud (110 UYUC/Iy WU COCTaBy
y4YaCTBYIOIIMX B PeakLUU BeLeCTB, 110 TeIJIOBOMY 3(p(eKTy)
BbIUMC/ISTH OTHOCUTEbHYI0 MOJIEKY/ISIPHYI0O M MOJISIDHYIO MaccChbl
BellleCTB

1.8
1.9

BBIUMC/IATE MAacCOBYIO JIOJIF0 XUMHUECKOTO 37ieMeHTa 1o (dopmysie
COeUHEeHMS,

BBIUMC/ISITh MACCOBYIO /IO/TIO BellleCTBa B PACTBOPE

1.10

TIPUMEHSITh eCTeCTBeHHOHAayUHble MeTO/bl TIO3HaHUsl — HaOJojeHue,
v3MepeHWe,  MOJleJIMpOBaHUe,  JKCIepUuMeHT  (peajibHbId U
MBbIC/IEHHBIN )

[To Teme: «BaxkHelillI1e MpeiCTaBUTE/TM HEOPTaHUUECKUX BeLeCTB»

2.1

2.2

pacKpblBaTb CMBIC/JI OCHOBHBIX XUMHWUECKUX TIOHATHN: OKCU[,
KH(JI0Ta, OCHOBaHUe, COJlb
ornpeZiessiTh TPUHAJJIE)KHOCTb BeIeCTB K ONpe/e/IEHHOMY K/accy
coejJMHeHUH 110 popMyiam

2.3

2.4

KJ'IaCCI/I(bI/IL[I/IpOBaTb HeopraHn4dyeckue BelecCTBd

XapakTepr3oBaTh (OMuUChIBaTh) 0OIIMe XUMHYeCKhe CBOWCTBA
BellleCTB pas/IMUHbIX KJ/AaCCOB, MOATBEp)KZAas ONHCaHWe MpHUMepaMHu
MOJIEKY/ISIPHBIX ypPaBHEHUI COOTBETCTBYIOLMX XMMHUYECKUX pPeakLvi




2.5

MPOrHO3UPOBaTh CBOMCTBA BeIleCTB B  3aBUCUMOCTM OT UX
KaueCTBEHHOI0 COCTaBa, BO3MOXXHOCTH TMPOTEKaHWS XHUMUUECKUX
TIpeBpalleHUI B Pa3/IMUHbIX YCJIOBUSIX

2.6

c/lefioBaTh  TIpaBW/IaM  [OJIb30BaHUSI  XUMHYECKOM TIOCyJod U
nabopaTopHbIM 000py/IOBaHWEM, a TakKXKe IpaBWIaM OOpalleHus C
BellleCTBAMM B COOTBETCTBUUM C HWHCTPYKLUSIMH T10 BBITIOJIHEHUIO
71abopaTOPHBIX XUMHUYECKHX OIbITOB I10 TIOJYYEeHUI0 W COOMpPaHUI0
ra3oo0pa3HbIX BellecTB (BOJOpPO/a ¥ KWUCIOpO/a), MPUTOTOBJIEHHUIO
pPacTBOpPOB C OMNpefe/léHHOM MacCOBOM [Jl07ie  pacTBOPEHHOIO
BeIlleCTBa, MJIAHUPOBATh U TIPOBO/IUTh XUMHUUECKHe SKCTIePUMEHTHI T10
pacrio3HaBaHMIO pPaCTBOPOB IIjejioyeid M KUCJIOT C  TIOMOLIbIO
VH/IMKATOPOB (JIakKMYC, heHONbTanenH, METUI0OPaHX U JIpyTrue)

2.7

TIPOBOJMTDL PACUéThI 10 YPABHEHUIO XMUMHUYECKOW peakLu1

I[To Teme: «Ilepuoauueckuii 3akoH U [lepuoauueckasi cuUcTeMa
xuMuueckux 3iemeHToB [I. V. MeHpgeneeBa. CTpoeHue aTOMOB.
Xumuueckas CBsi3b. OKUC/IUTeTbHO-BOCCTAHOBUTE/IbHbBIE PeakLu»

3.1

3.2

3.3

PacKpbIBaTh CMBIC/I OCHOBHBIX XMMHUECKHMX TOHSTHM: sSi[PO aToMa,
3/IEKTPOHHBIA C/I0M aTroMa, aTOMHas opOuTasb, paguyc aToma,
XUMUYecKasi CBfi3b, TIOJIIPHAsi W HeToJIsSpHasi KOBaleHTHasl CBS3b,
3/IeKTPOOTPULIATeNIbHOCT, HOHHAs CBSI3b, MOH, KaTHOH, aHHOH,
CTereHb OKWC/IeHUsT

K/1aCCU(ULMPOBaTh XUMHUYeCKHe 3/1eMEeHThI

OIMUCHIBATh M XapaKTepU30BaTh TabyimuHyo ¢opmy Ilepuomuueckoit
CUCTeMbl XMMHUYECKUX 3/IeMEHTOB: pas3/Myarb IIOHATUS «TJIaBHAas
noarpynmna (Arpynma)» W «obouHas moarpymnma  (Brpymma)»,
«MaJjiple» U «DO0bIIIe» repuoanbl

3.4

3.5

3.6

3.7

9 KV/IACC

Kop
NnpoBepsieMoro
pe3yJ/ibTara

1
1.1

packpeiBaTh cMbica Ilepuognueckoro 3akoHa /.M. MeHpeneesa:
JIeMOHCTPUPOBATh TTOHUMaHUe MepruoANUeCKON 3aBUCMMOCTH CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT uX mnosiokeHusi B [lepuoguyeckoit
cucreme

COOTHOCUTh  0003HAueHWs, KOTOpPble HWMEWTCA B  Tabsuie
«[lepyognueckass  cucreMa  XUMUYECKUX  3jeMeHTOB  [I.W.
MeHpeneeBa» C UMCJIOBBIMU XapaKTEPUCTHKaMWA CTPOEHUS aTOMOB
XUMUUYECKUX 23JIEMEHTOB (CocTaB W 3apsj szpa, obiee 4Yucio
3/IEKTPOHOB U pacripefiejieHue UX M0 3JIEKTPOHHBIM CJIOSIM)

orpenessiaTb CTerieHb OKHCJ/IEHUA 3/1IeMEeHTOB B 6I/IHaprIX
coeIMHeHHsAX

orpenesiaTb BUL XUMUUECKOM CBSI3HU (KOBa]IEHTHaH u I/IOHHaH) B
HEOPraHn4eCKux CoeJUHEHUAX

ITpoBepsieMble MpeMeTHBIE Pe3y/IbTaThbl 0CBOEHHS 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOTO 00111ero o6pa3oBaHus

ITo Teme: «BELLIECTBO U XUMHUUECKad peaKLusa»

PAaCKpbIBATL CMBIC/I OCHOBHBIX XHWMHWUECKHX TTOHSITHIA: pacTBOp,
3JIGKTPOJ/INTBI, HE3JIEKTDOJIUTLI, 3JIEKTPOJMTUYEeCKasd AWCCOoLalud,




peaki[uM HMOHHOrO OOMeHa, KaTaau3aTop, XUMUYeckoe paBHOBECHE,
obpatrmbie " HeoOpaTuMmbIe peakiuy,
OKHC/INTE/TbHOBOCCTaHOBUTE/IbHbIE peaxiuy, OKUC/TUTEJIb,
BOCCTaHOBUTE/Ib, OKHC/IEHWe W BOCCTAaHOBJIEHHWE, a/JIOTPOITHS,
ampoTepHOCTb,  XMMHYecKass  CBs3b  (KOBajJleHTHasi, HOHHas,
MeTa/l/InuecKasi), KpUCTa/UTMueckasl PpeméTKa, CIUIaBbl, CKOPOCTb
XUMHUYEeCKON peakiun

1.2

1.3

1.4

WJTFIOCTPUPOBaTh B3aMMOCBSI3b OCHOBHBIX XMMWUYECKUX TIOHATUH U
TIPUMEHSITb 3TH MOHSTHS TIPY OMKUCAHWH BellleCTB U WX MpeBpalljeHui
COCTaB/STh YpPaBHEHUS 3/IEKTPOJUTUUECKON AUCCOLMALIMU KUCJIOT,
1ie/iouel U Cosiei, TIO/MIHble W COKpall|éHHble YpaBHEHHWs peakLUi
MOHHOTO 0OMeHa

PaCKphIBaTh CYITHOCTh OKHC/IUTETHbHO-BOCCTAHOBUTE/ILHBIX PeaKIui
TIOCPe/ICTBOM COCTaBJIeHUsI 37IEKTPOHHOTO OasiaHCca 3TUX peaKL[|i

1.5

TIPOBOJUTDL PACUéThI 10 YPABHEHUIO XMUMHUYECKOW peakiu1

I[To Temam: «HemeTannbl U MX COeUHEHUs» U «MeTa/sibl U HX
coeTMHeHUs»

2.1

2.2

XapaKTepH30BaTh (OIMMCHIBATh) 00IIHe U crieffudruIecKre XUMHUUeCKHe
CBOMCTBA TIPOCTBIX U CJIOKHBIX BeIEeCTB, MOATBEpPKZAas OMKCaHue
NIpYMepaMHu MOJIEKY/IIPHBIX Y MOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX
XUMHUUECKUX Peakivii

COCTaBJIATb YpPdBHEHHSA peaKL[Hﬁ, MOATBEPXKAAOIUX CYyLIeCTBOBdAHHE
FeHeTHUYeCKOM CBA3U MEXAY BeleCTBAMU PA3J/IMYHBIX KJ/1dCCOB

2.3

TIPOrHO3UPOBaTh CBOMCTBA BeLECTB B 3aBUCUMOCTH OT UX CTPOEHWS,
BO3MOJKHOCTH MPOTEKaHWS XMMHUUYECKUX MpeBpalljeHul B pa3/MuHbIX
YCJIOBUSIX

2.4

C/lefoBaTh  TIpaBWIaM  TO/b30BaHUS XUMMUUECKOW MOCyJou U
nabopaTopHbIM 000pYZIOBaHMEM, a TakXKe TpaBWiaM oOpareHus C
BellleCTBAMU B COOTBETCTBUM C MHCTPYKLUSIMU 110 BBITIOJIHEHUIO
7abopaTOPHbIX XUMHUUECKUX OIBITOB I10 TOJYYeHUI0O U COOMpaHUI0
ra3000pa3HbIX BellleCcTB (aMMHaKa U yrIeKUC/Ioro Tra3a)

2.5

3.1

TPOBOAUTL  peaklvd, TIOTBeP)KJaloll[ie KaueCTBEHHBbIM COCTaB
pa3/MuUHBIX BeILeCTB: pacrio3HaBaTh OMNBITHBIM TMYTéM XJIOPU[-,
Opomuza, woauza,  KapboHatr, ¢docdar, cwiukat, cyab®ar,
TUJIPOKCU/IMOHBI, KaTMOHBI aMMOHUSI, MOHbI W3YUYE€HHBIX METaslIOB,
TIPUCYTCTBYIOLI[ME B BOAHBIX PaCTBOpPaxX HEOPraHUUECKHX BeIlleCTB

ITo Teme: «XUMUS U OKpYy)Karoljasi cpezia»

pPacKpbIBaTh CMBICT OCHOBHBIX XUMHYeCKHUX ToHsaThM: TTJK
BeIlleCTBa; KOPPO3Usi MeTalJIOB

3.2

NIPUMEHSITh OCHOBHbIE OIepalyy MBICUTEbHON JeATeNbHOCTH —
aHaiM3 U CUHTe3, CpaBHeHMe, 0000ljeHre, cucTeMaTH3aluo,
BbISIB/IEHWE TPUYMHHO-CIE[CTBEHHBbIX CBs3ed — [ HW3ydyeHus
CBOWCTB BeLeCTB U XUMHUECKUX peaklUl; eCcTeCTBeHHOHayuHble
MeTo/bl TI03HAaHWS — HaOMo/eHne, W3MepeHHe, MO/e/TMPOBaHUe,
9KCIIePUMEHT (peasibHbIM U MbIC/IEHHBIN )




ITPOBEPAEMBIE OJIEMEHTBI COJEPXKAHUA

8 KJIACC

Kopa

IIpoBepsieMblii 3/71eMEHT CO/leP)KaHUsA

1

HepBOHaLIaJH)HbIe XUMHNYeCcKue roHATHUA

1.1

IIpegmer xuMuu. Ponb XUMHUU B JKW3HU UejlOBeKa. XUMHS B CUCTEME HayK.
Tena u BemjectBa. Pu3nueckue CBOMCTBA BellleCTB. ArperaTHOe COCTOSIHHE
BelLleCTB

1.2

1.3

[ToHsATHE O MeTo/jaX MO3HaHUs B XUMUHK. YUCThIe BelecTBa U cMecd. CriocoObl
pasjeneHusi cMecen

ATOMBI ¥ MOJeKy/Ibl. XUMUYeCKHe 3jieMeHTbl. CHMBO/IbI XUMUUECKUX
31eMeHTOB. [IpocThle U C/0)KHBIE BelleCcTBa. ATOMHO-MOJIEKY/ISIPHOE YUeHHe

1.4

Xumnueckasi ¢opmysa. BaseHTHOCTb aTOMOB XUMHUECKHX 3/1eMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BewlecTB.  OTHOCMTenbHasg  aTOMHas — Macca.
OTHocUTe/bHAsA MOJIEKY IIpHast Macca. MaccoBast 0711 XMMUUeCKOro 3/1eMeHTa
B COeZIMHEHUU

1.5

KonuuectBo BemjectBa. Mosib. MonsipHass Macca. B3auMOCBSI3b KO/JTMUeCTBa,
Macchl W UMCAa CTPYKTYPHBIX eJUHUI] BelllecTBa. Pacuétbl mo dopmynam
XUMUUECKUX COeJUHEeHUU

1.6

dusnueckue U XUMUYeCKUe siBjieHUs. XUMUUYecKas peakius U eé TpU3HaKu.
3aKOH COXpaHeHHsI MacChl BelllecTB. XuMuueckue ypaBHeHus. Knaccudukaiys
XUMHUUECKHMX PeakIui (coeJUHEeHUs, pa3/ioyKeHUs, 3aMell[eHus], 00MeHa)

1.7

XVMUYeCKUi SKCMepUMEeHT: 3HaKOMCTBO C XUMHUUYECKOW MOCY/I0, C NpaBuUiaMu
paboTel B slabopatopuu U TIpUéMamMHM oOpaiieHusi C J1abOpPaTOPHBIM
obopyZoBaHueM, H3yueHHe U OIUCaHue (U3NUeCKUX CBOWCTB 00pasiioB
HEOpraHWYeCKuX Bel[ecTB, Hab/roeHre ¢u3nueckux (TUlaB/ieHWe BOCKa,
TasiHUe Jib/la, paCTUPaHUe caxapa B CTYIKe, KUIeHWe W KOHJeHCalysl BOZbl) U
XUMUYeCKUX  (ropeHWe  CBeud, TIpOKaJvBaHWE MeJHOW  ITPOBOJIOKH,
B3aMIMOJIEMICTBHE MeJla C KHC/IOTOW) sIB/IEHWH, HaOJ/II0/eHHe W ONHMCAaHHe
NPU3HAKOB TIPOTeKaHWsl XMMWYeCKUX peakUui (pas3nokeHue caxapa,
B3aMIMOJIEMICTBHE CEPHOM KHC/IOTBI C XJIOPWJIOM 0Oapusi, Ppa3/ioyKeHue
rugpokcuzia Meau(ll) mpy HarpeBaHWH, B3aUMO/IeCTBUE >Kese3a C paCTBOPOM
comu megu(Il), n3yuenue crioco6oB paszesieHus: cMecel (C TTOMOILI[BI0 MarHUTa,
¢unbTpoBaHMe, BbIMAapyMBaHUe, AWCTWISALMSA, Xpomartorpadus), INpoBefeHre
OUMCTKY TTIOBApEHHOM COJH, HaOJTI0/IeHre U OTTMCaHKe Pe3y/IbTaTOB MPOBeIeHUsT
OTbITa, WTIOCTPUPYIOIIEr0 3aKOH COXPaHeHWsi MacChl, CO3/laHHe MoJesei
MoJIeKy (I11apOCTeP>KHEBbIX)

2.1

2.2

2.3

Baxkueiine MnpeacCTaBUTE/IM HEOPraHWYeCKUX BELIeCTB

Bo3gyx — cmech rasos. CocraB Bo3fyxa. Kucimopog — sjnemMeHT W NpoOCTOe
BelllecTBO. HaxoxzeHue Kuciopoza B Mpupoje, (u3nuyeckrue U XUMHUUeCKHe
cBolicTBa (peakuuu ropeHusi). Okcuzbl. [IpuMeHeHue Kuciaopoza. CriocoObl
TIOTyUeHUsT KHUCA0posia B JlabopaTopuM M TPOMBIIIIEHHOCTH. KpyroBopot
KHcnopoza B npupoge. O30H — anoTponHas MoguHuKaLus KUCI0poja

TersioBo# 3 peKT XUMUUeCKOU peaki[ii, TePMOXUMHUUeCKe YpaBHeHMUs], 3K30-
Y 5H/|0TepMUYeCcKHe peakliuy. TOIIMBO: yroib U MeTaH. 3arpsi3HeHre BO3/yXa,
yCHU/IeHHe TapHUKOBOTO 3¢ deKTa, pa3pylieHrue 030HOBOTO CJI0si

BO,E[OpO,E[ — 3JIEMEHT M TIPOCTOE€ BeIeCTBO. HaXO)K,E[eHI/Ie BOZOpPOAd B IipUpoze,




(dusnyecke W XUMHWUECKHWEe CBOMCTBA, TMPUMeHeHHe, CIoCcoObl TIOTyUeHHsl.
Kucnotse! 1 comu
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2.5

MosnsipHbIii 00b€M ra3oB. PacuéTel Mo XUMUYECKUM YpaBHEHUSIM

dusnueckue CBoWcTBa BoAbl. Bojga Kak pacTBopuTesib.  PacTBOpBL
HaceimieHHble 1 HeHachIleHHbIe PacTBOPLI. PacTBOPUMOCTB BeLecTB B BOJe.
MaccoBass [fonsi BeljecTBa B pacTBope. XWUMHYeCKHMe CBOWCTBA BOJBIL.
OcHoBanusA. Posb pacTBOpPOB B MPUPOZAE U B KM3HU 4esioBeKa. KpyroBopot
BOAbl B TMpUpofe. 3arps3HeHre TMpUPOJHBbIX Boj. OxpaHa M OYMCTKa
TIPUPOJHBIX BOJ,

2.6

2.7

2.8

Knaccudukauyss HeopraHuueckux coefauHeHuid. Oxkcugbl. Knaccudukarms
OKCHUJOB: coseobpa3ytoiifie  (OCHOBHBbIE, KHC/IOTHBIE, aM(OTepHbIE) W
HecosieobOpa3yrome. HomeHknatypa okcuzioB. du3nueckre W XUMHUECKUE
cBOMCTBa OKCUIoB. [TosiyueHre OKCHIOB

OcHoBanus. Kraccudukanusi ocHOBaHMM: IE0YM W HEpacTBOPUMBIE
ocHoBaHUsl. HoMeHKnaTypa ocHoBaHMi. Pu3nyecKkre U XMMHUUeCKUe CBOMCTBA
ocHoBaHu. [TonyyeHre ocCHOBaHWH

Kucnotel. Knaccudukaiusi kucior. HoMmeHknaTypa KuciaoT. Pusnueckve u

XHMHUYEeCKWe CBOWCTBA KUC/IOT. Psa aktuBHOCTU MeTa/sioB H.H. Bekerosa.
[TomyuyeHue KUCI0T

2.9
2.10

2.11

Comu. Homenknatypa coseii. @usnyeckue U XHMMHUYECKUE CBOWCTBA COJIEH.
[Tonyuenue cosneit

I'eneTnueckasi CBsI3b MeXAy Ki1daCCdMHU HEOPraHUYEeCKHX COE,Z[I/IHEHI/II\/i

XVWMUUECKUM  3KCIIepUMEHT: KauyeCTBEHHOe OrpeJesieHue  Coep KaHusi
KHCIOpOZia B BO3/yXe, ToOJydyeHUWe, coOMpaHWe, paclio3HaBaHWe U U3ydeHHe
CBOMCTB KHC/IOpOJa, Hab/MOjeHre B3aUMO/IeHCTBHS BEL|eCTB C KHUCIOPOJOM U
yCJIOBUSI BOSHUKHOBEHUS U TpeKpallleH!s1 TopeHus (To)kapa), 03HaKOMJIeHue C
oOpa3ljaMy OKCH/IOB W ONKMCaHWe WX CBOKMCTB, T[OJydeHWe, coOUpaHue,
pacrio3HaBaHWe W M3yueHHe CBOMCTB BOJOpofia (ropeHue), B3auMOjelCTBHE
Boziopoga ¢ okcuzgom Meu(1l) (Bo3MOXXKHO UCMONMb30BaHUE BUleOMaTepuasioB),
HabrozeHe 00pa3lioB  BeIIeCTB KOJWYeCTBOM 1 MOjb, WCCIe[0BaHKe
0COOEHHOCTel pacTBOPEHMsI BEIeCTB C PAa3/JUYHONM  PacTBOPUMOCTBIO,
TPUrOTOB/IEHHWE PaCTBOPOB C OMpe/leJIEHHOM MacCOBOW [j0Jiel paCTBOPEHHOTO
Bell[eCTBa, B3aUMO/IeICTBUE BOJbl C MeTa/ylaMu (HaTpueM U KaJbLIeM)
(BO3MOXKHO MCIOb30BaHUE BH/EOMaTepuasioB), OrpejeseHre pPacTBOPOB
KACJIOT W 1ejioyeld C TOMOLIbI0 WHAWKATOPOB, HCC/eoBaHUe 00pa3iioB
HEOpPraHWUeCKUX BeIIeCTB PAa3/IMUHBIX K/acCcoB, HabrofieHue W3MeHeHUs
OKpacKd HWH/JMKAaTOPOB B pacTBOpax KWUCJOT U le/ioueid, H3yueHue
B3auMoziercTBusl okcuga meau(Il) ¢ pacTBopom cepHOM KHUC/IOThI, KUCIOT C
MeTa/laMH, peakluii HelTpanu3alyu, MoydyeHrne HepaCTBOPUMbBIX OCHOBaHHWH,
BbITECHEHME OJHOr0 MeTa/ula JPYyrMM M3 pacTBopa COJM, peLleHue
9KCIepUMeHTa/IbHbIX 3a/lau 1Mo TeMe «BajkHelIue KJjacChl HeOpraHWueCKUX
CcoeIMHEeHUM»

3.1

[Teprognueckuii 3aKoH U Ileproanueckast cucTeMa XMUMHUYECKUX 3J1EMEHTOB
O.. MenpeneeBa. CTpoeHre aTOMOB. XuMuyeckas CBsi3b. OKUC/IUTE/IBHO-
BOCCTaHOBUTE/IbHbIE peakLiu1

[TepBble TOMBITKM KJaCCU(PUKALMM XMMHUYECKMX 371eMeHTOB. [loHsTHe o
TpyInmnax CXOJHbIX 37eMeHTOB (Ilje/IoUHble W IIleJIOYHO3eMeslbHble MeTaslfbl,
rajoreHbl, WHepPTHble Trasbl). OJiIeMeHThbl, KOTOpble 00pa3yloT amdoTepHbIe
OKCH/[ibl ¥ TU/IPOKCH/bI




3.2

[Tepriognueckuii 3aKoH. [Teprionueckas crucTeMa XUMAUECKHX 371eMeHToB [1.11.
Menpeneesa. KoportkonepuoaHas u JJIMHHOTIepUOAHAs hopMbI
[Tepyoanueckoid cuUCTeMbl XUMUUeCKMX 3yieMeHTOB [I.MI. MeH/jeneeBa.
[Teprogbl ¥ rpynnbl. PU3MYECKHMM CMBIC/ MOPSAKOBOIO HOMepa, HOMEpPOB
Tepuo/ia ¥ IPyNIbl 3/1eMeHTa

3.3

3.4

3.5

Crtpoenne atomoB. CocTaB aTOMHBIX sifiep. M30Tornbl. OeKTpoHbl. CTpoeHue
3JIEKTPOHHBIX 000/7104eK aTroMOB TiepBbIX 20 XMUMHUUYECKHX 3JIEMEHTOB
[Tepuoanueckoit cuctembl .M. MeHpeneeBa. XapakTepuCTHKa XUMHUUYECKOTO
371eMeHTa Mo ero nosjaokeHuro B [lepuoauueckon cucreme /1.M1. MeHzeneeBa

3aKOHOMEpHOCTU HW3MEeHeHUsl pajuyca aTOMOB XUMHUUECKUX 3JIEMEeHTOB,
MeTa//TIMYeCKUX W HeMeTa//IMYeCKUX CBOMCTB IO TpyInamM U Iepuofam.
3Hauenue [lepuoanueckoro 3akoHa u [leproguueckor CUCTeMbl XMMHUYECKHUX
3/IeMeHTOB i1 pa3BUTHs HayKu W TpakTuUku. .M. MeHeneeB — y4éHbId U
rpaKJaHUH

XvMmuueckasi CBsisb. KoBaneHTHasi (TO/sipHasi W HeMOJIsIpHasi)  CBSi3b.
OJIEKTPOOTPHULIATe/IbHOCTh XUMUUECKUX 3/1eMeHTOB. VIOHHast CBsI3b

3.6

3.7

Crernenb okucaeHusi. OKHUCIUTETEHOBOCCTAHOBUTE/IbHBIE peakiuu. [Iporecchl
OKMCJIEHUS U BOCCTAaHOB/IeHUA. OKUC/IUTEIN YU BOCCTAHOBUTE/IN

XUMHWUECKUM JKCIIepUMEHT: u3ydyeHHe o00pasljoB BeleCcTB MeTa/IOB U
HEeMeTa/IJ/IOB, B3aUMO/IeiCTBHE THUAPOKCHAA I[MHKA C pacTBOpaMd KHUCJIOT U
1iesioueli, MpoBe/ieHre OMbITOB, WUIFOCTPUPYIOLIUX TMPUMeEPbl OKUCIUTE/IbHO-
BOCCTaHOBHUTE/IbHBIX peakLUii (ropeHre, peakliiy Pa3/ioyKeHUs], COeJUHeHNs1)

9 KJIACC

Koa

IIpoBepsieMblii 371eMeHT CO/lep)KaHUsA

1

BerjectBo 1 xumnueckasi peakuusi. [loBTopeHue

1.1

[Teprnoanueckuit 3akoH. Ileprioguueckas cuctema XuMru4eckux snemMeHToB [J.1.
MenpeneeBa. CTpoeHue aTtoMoB. 3aKOHOMEPHOCTH B H3MEHEHHWH CBOMCTB
XUMUYECKHUX 3/IEMEHTOB [IepBbIX TPEX MEepUOJOB, Kaius, KalbLUsg U HX
COeJMHEHUN B COOTBETCTBUU C II0JIO)KeHHWeM 371eMeHTOB B [lepmoguueckoi
CUCTeMe U CTPOeHHEM HUX aTOMOB

1.2

CrTpoeHuve BelljeCcTBa: BH/bl XUMHUUECKON CBs3U. Tumbl KpUCTa//IAYeCKUX
PeIIETOK, 3aBUCMMOCTh CBOMCTB Bell[eCTBA OT THIAa KPUCTA/VINUECKOW PelléTKU
Y BU/la XUMHUeCcKou cBsizu. Knaccrudukaiysi 1 HOMeHK/IaTypa HeOpraHUuuecKrux
BelllecTB (MeXyHapoJHasi U TpuUBHa/bHas). XUMUUeCKHe CBOMCTBA BellleCTB,
OTHOCSIIIIUXCS K  PA3/IMUHBIM  KjaccaM HeopraHWyeckKux COeJUHEeHUM,
reHeTUYeCKasi CBsI3b HeOpPraHMUeCKUX BelecTB

1.3

Krnaccudukarnus XuMAyecKUx peaklidii 10 pa3/IMuHbIM MpU3HaKaMm (10 YUCIy U
COCTaBy YYaCTBYKOIIMX B peakl[Ud BellecTB, MO TeioBoMy 3¢¢eKTy, Mo
V3MEHEHHUI0 CTeleHel OKHMC/IeHUs] XMMHUYeCKHUX 3/IeMEeHTOB, 10 00paTUMOCTH,
M0 y4YyacTHIO KaTanu3aropa). OK30- M SHJIOTEpMUYECKHe  peakLiuHy,
TepMOXUMHUecKue ypaBHeHUsl. [ToHATHe 0 CKOPOCTU XMMHUECKOW peakLiiu

1.4

1.5

[Tonsitvie 06 06paTUMBIX U HEOOPAaTHMBIX XHMHUECKMX peakuusix. [ToHsTue o
TOMOT€HHBIX U FeTePOTeHHbIX peaklusaX. [IoHsITHe 0 XUMUUECKOM PaBHOBECHH.
®akTOphl, BIMSIOIIME HA CKOPOCTh XUMHYECKOH peakld W TI0J0XKeHue
XUMHYECKOTO PaBHOBECHSI

OKuC/IUTEe/TbHO-BOCCTaHOBUTE/ILHEIE peakKLuu, BHEKTPOHHBIﬁ OaaHC




OKUC/TUTE/TbHO-BOCCTAaHOBUTEIbHOW ~ peakuu.  CocTaBjieHHWe — ypaBHEHUM
OKHC/TUTE/TbHO-BOCCTAHOBUTE/IBHBIX ~ Peaklid C HWCIOJh30BaHUEM MeTojia
3JIEKTPOHHOT0 OasiaHca

1.6

Teopust 371€KTPOJIMTUYECKOM AUCCOLMALMU. OJIEKTPOIUTHI U He3J1eKTPOJIUTHI.
Katronel, aHMOHBI. MexaHu3M JuCCOLMalii BellecTB C pas/JMYHbIMU BUAMU
XUMHUeckol cBsisu. CreneHb guccouuanyi. CuibHble U c1abble 3/1eKTPOJIUTHL.
Peakiiu MOHHOTO OOMeHa. Y C/IOBUSI TIPOTEKAHUSI peakl[iii MOHHOTO 0OMeHa,
MOJIHble U COKpallléHHble HMOHHblE ypaBHeHUs peakiuil. CBoOMCTBa KUCIIOT,
OCHOBaHMH U CO/Mell B CBeTe TIPeACTaBAeHHWN 00 3IeKTPOTUTHUYECKOM
gucconuanyu. KauectBeHHbIe peakliiy Ha MOHBL. [ToHsATHE O ruzipos3e coneit

1.7

2.1

XUMHWUeCKUI JKCTIepUMEHT: O3HaKOMJIeHWe C MOJeIsIMU KPUCTa//TMUeCcKuX
pelléTOK HeopraHWYecKuX BellleCTB — MeTa/uIOB U HemeTa/ioB (rpadura u
azMasa), C/IOKHBIX BeIlecTB (X/0puja HaTpusl); HUCCAefoBaHWe 3aBUCUMOCTHU
CKOPOCTM XHWMHYECKOW peakldd OT BO3/eNCTBUS pa3/MUHbIX (HaKTOPOB;
WCC/ielIoBaHWe  37IeKTPOTIPOBOIHOCTH  PACTBOPOB  BeleCTB,  Iporjecca
JUCCOLMALIMM  KWC/IOT, Iejioueii W cosell  (BO3MOXKHO —MCII0/Ib30BaHUe
BU/IEOMAaTepPHUasIoB); TIPOBe/leHHe OIbITOB, W/ITHOCTPUPYIOLIUX TIPU3HAKU
MIPOTeKaHWsl peakiuii MOHHOTO oOMeHa (0Opa3oBaHMe Oca/iKa, BblJe/eHre Tras3a,
oOpa3oBaHWe BO/IbI); OIBITOB, WUIFOCTPUPYIOIIUX TPUMEPbI OKHUC/IATE/LHO-
BOCCTAaHOBUTE/IbHBIX peakliuii (ropeHue, peaki[uu pa3JioXKeHus, COeJUHEeHUSs);
pacro3HaBaHWe HeOPraHUYeCKHX BeILeCTB C TTIOMOILbI0 KaueCTBeHHBIX peaKIni
Ha MOHBI; pellleHre SKCIIePUMeHTaIbHBIX 3a7iau

HemeTanne! u ux CoeIMHEeHUsA

OOmjass xapakTepucTtdka ranoreHoB. (OcCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIe CTereHu okucaeHus. CTpoeHue U (hHU3UUecKre CBOMCTBA TTPOCTHIX
BEI[eCTB — Ta/loTeHOB. XWUMUYEeCKHe CBOKMCTBA Ha TIpUMepe  XJjiopa
(B3aMMOJeICTBYE C MeTa/llaMH, HeMeTa/UlaMH, Iesiouamu). XJI0pOBOAOPO[,.
CosisiHasi KMCJI0Ta, XUMAYeCKe CBOMCTBa, TOTydYeHre, IpuMeHeHue. [leticTBre
XJIOpa U XJIOPOBOJIOPO/IA HAa OpPraHW3M ueyioBeKa. BakHeHIre XI0pUbl U UX
HaXO0XK/IEHHE B MPHUPO/Ie

2.2

2.3

OO0iast xapakTepucTuka 37eMeHTOB VIA-rpymmbl. OCOOeHHOCTH CTPOeHHs
aTOMOB, XapaKTepHble cTereHH okKucaeHus. CTpoeHue U ¢Gr3nUecKre CBOMCTBA
MPOCThIX BeIIeCTB — KUCJIOPOAA W Cepbl. AJIJIOTPOIHbIE MOAU(PUKALUU
KUC/IOpoZla U cepbl. XUMHUUecKre CBOMCTBa cepbl. CepoBOJOPOJ, CTpOEHUe,
¢bu3nuecke W XuUMUuyeckue cBoMcTBa. OKCHUIbI Cepbl Kak Ipe/CTaBUTEeIU
KUC/IOTHBIX OKCUI0B. CepHasi KMC/IOTa, (r3udeckue U XUMHUUeCKue CBOMCTBA
(oO1Me Kak Tpe/CTaBUTENs Kjacca KUCIOT U crenuduyeckre). XuMUUeCKre
peaklyy, Jexkalllie B OCHOBe TPOMBIILJIEHHOTO crocoba rosiyueHUsi CepHou
KUIO0ThL. [Ipumenenue. Conu CepHOU KHC/IOTBI, KayeCTBEHHas peakLusl Ha
cynbdaT-uoH. HaxokgeHre cepbl U €€ COoeJUHEHUW B Mpupoje. XUMHUUYECKoe
3arpsisHeHre OKpYXKatollleid cpefibl COeJUHEHUsIMU Cepbl (KUCJIOTHbIE JOKIH,
3arpsi3HeHUe BO3/lyXa U BOJJOEMOB), CIIOCOOBI ero rpeioTBpallieHust

OObiast xapakTepucTuka 371eMeHTOB VA-rpynmbl. OcoOeHHOCTH CTpOeHHst
aTOMOB, XapaKTepHble CTelleH! OKUC/IeHUs. A30T, paclipoCcTpaHeHre B IPUPO/e,
¢dusnyeckre U XUMHUYeCcKHe CBOMCTBa. KpyroBopor a3ora B mpupozie. AMMUAK,
ero ¢usnyeckde M XUMUYeCKHe CBOWMCTBa, MOaydyeHUe M npuMeHeHue. Cosu
aMMOHMs, uX (u3NUeckMe U XUMHUYeCKWe CBOMCTBa, IpUMeHeHMUe.
KauecTBeHHasi peakijusi HA MOHbI aMMOHMS. A30THas KUC/IOTa, eé ToslyueHue,
¢usnyecke W XUMHYecKhe cBoMcTBa (00Oliue Kak TMpe/CTaBUTeNs Kjacca
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KUCTIOT U criefiuduueckue). Vcronb30BaHe HUTPATOB M COJiel aMMOHHSI B
KauecTBe MUHEPAJbHBIX yJ00peHui. XUMHUeCKoe 3arpsi3HeHHe OKpYrKarolrein
cpefbl COeJUHEHUsIMU a30Ta (KUCJIOTHBIE [JOXKAW, 3arpsi3HeHe BO3/yXa, TIOUBbI
1 BOJJ0EMOB)

®ocdop, amioTponHbie MoAuduKaiu docdopa, Gusmueckrue U XUMUUYECKUe
cBorictBa. Okcup docdhopa(V) u dochopHas Kucnora, Qusnueckue u
XUMHUYeCKre CBOMCTBa, MojydeHue. Vcronb3oBaHue ¢ocdaTtoB B KauecTBe
MUHepaJIbHBIX YA00peHuit

2.5

OOmjasi xapakTepucThka 3/1eMeHTOB IVA-rpyribl. OcoOeHHOCTU CTPOeHUs
aTOMOB, XapaKTepHble CTeleHW OKUC/eHUsl. YT/epo/l, a//IOTPOITHbIe
MoAu(UKaLMKM, paclpocTpaHeHWe B MpUpoje, (U3NUecKrhe M XUMUYeCKHUe
cBoricTBa. Azcopbuus. KpyroBopot yriepoga B mpupoze. OKCUIbl yIiieposa,
ux ¢u3uyeckue W XUMHYeCKHWe CBOMNCTBa, JeHCTBHe Ha >KHBble OPraHW3MBblI,
MoJTyueHe U MpUMeHeHHe. JKOJI0TUuYeckre Tpob/ieMbl, CBS3aHHbIE C OKCHUIOM
yrnepoaa(IV); rumote3a rio06anbHOrO TIOTEIUIEHUSI K/IWMaTa; TapHUKOBBIM
3¢ddekT. YronbHas KUCIOTa U €€ COoMh, UX (Pu3ndyeckue U XUMHUYECKHUe
CBOWMCTBa, TIOy4YeHHe W MpuMeHeHHe. KauecTBeHHasi peakijusi Ha KapOoHaT-
voHbl. Vicronp3oBaHre KapOOHAaTOB B OBITY, MeAWIMHE, TTPOMBIIIEHHOCTH U
CebCKOM XO035I1CTBe

2.6

2.7

2.8

[TepBoHaua/ibHbIE TTOHSATHSI 00 OPraHUYECKUX BeleCTBaX KaK O COeJUHEHHSX
yrjepoja (MeTaH, 3TaH, STWIeH, aleTW/eH, 5TaHOJ, TJULEPUH, YKCYyCHas
Kuciora). VIX coctaB ¥ XUMHUUYeCKoe cTpoeHHe. [ToHSTHe O OHOIOrHYeCcKU
B@)XHBIX BeIeCTBAX: >XMpaX, Oe/Kax, YrjaeBoJaX — W WX POMU B OKU3HU
yesioBeKa. MarepuanbHOe eAWHCTBO OpraHUUeCKMX U HeOopraHUuecKuX
coeIMHEeHUM

Kpemuuii, ero ¢usuueckue W XHUMHUYECKHMEe CBOMCTBa, TIOJlyueHHe U
npuMeHeHne. CoeuHeHUs1 KpeMHHUs B ripupoje. OOiue mpeactaBieHuss 00
okcuzie kpemHUsi(IV) 1 kpemHUeBoi KrcnoTe. CUIMKAThI, UX UCIO/Ib30BaHue B
ObITY, MeJUI[MHe, MPOMBIIIJIEHHOCTU. BakHelIe cTpouTe/TbHbIe MaTepUasIbI:
KepaMHKa, CTeK/I0, IieMeHT, 0eToH, >kene300eToH. IIpobGiemel Ge3o0rmacHOro
WCII0/Ib30BaHMsI CTPOUTE/IbHBIX MaTepUasioB B MOBCEeAHEBHOM XKU3HU

XUMHUECKUI SKCTIEPUMEHT: u3ydyeHHe 00pa3ljoB HeOpraHWYeCKUX BeIIeCTB,
CBOWCTB COJITHOM KMCJ/IOThI; MPOBe/ieHHe KaueCTBEHHBIX peaki[iid Ha XJIOpU/-
HWOHbI M HaOJ/IOJileHWe TIPU3HAKOB HUX TIPOTEKAHWSs; OIbIThI, OTPaKaroIue
(dbu3nyeckre ¥ XMMUUeCKHe CBOMCTBA rajloreHOB U MX COeIMHeHHWH (BO3MO>KHO
WCII0J/Ib30BaHUE BHEOMAaTepHasioB); O3HAKOMJIeHWe C oOpasiljamMu XJIOpUZOB
(rajioreHU/IOB); O3HAaKOMJIeHWe C oOpa3ljaMu cepbl U €€ CoefuHeHUsIMU
(BO3MOXHO ~ WCIIOb30BaHWE — BH/|eOMaTepuasioB); HaO/oJeHre Mporecca
o0yr/iMBaHusl caxapa Ti0J| AeliCTBHeM KOHI[eHTPUPOBAHHOW CEepPHOMN KHC/IOTHI;
H3yueHue XMMHUYEeCKMX CBOMCTB pa30aB/ieHHOW CEPHOM KHCJIOTHI, MPOBeJeHHe
KaueCTBeHHOW peakluM Ha cynbdar-uoH ¥ HaO/MOZileHWe TpU3HakKa eé
MpPOTeKaHHsl; 03HaKOMJIeHHe C (pU3nuecKMMU CBOMCTBaMU a30Ta, (pocdopa u ux
coefiiHeHWH (BO3MOKHO UCIIO/Ib30BaHWE BUJIeOMaTepHaioB), 0oOpa3iaMu
a30THBIX U (ocopHBIX yA00peHul; moayueHre, coOMpaHue, pacrio3HaBaHue U
v3ydyeHUe CBOMCTB aMMMaka; TpOBe/ileHHe KaueCTBEHHbIX peakiuii Ha WOH
aMMOHUsI U (dochaT-uOH U U3yyeHUMe TIPU3HAKOB WX TIPOTeKaHusl,
B3aUMO/IeMICTBUEe KOHLIEHTPMPOBAHHOM a30THOM KUC/IOTHI C Me/iblo (BO3MO’KHO
WCII0/Ib30BaHMe BH/IeOMaTepUaioB); U3yueHue MoJeneld KpUCTa/uInyecKux
peliéTOK anmasa, rpadura, Qys/uiepeHa; O03HAKOMJieHHMe C T[IpPOLIeCCOM
azcopOIy PacTBOPEHHBIX BeEIeCTB aKTWBUPOBAHHBIM YIIEM U YCTPONCTBOM




MPOTUBOTra3a; ToaydyeHue, coOupaHUe, paclio3HaBaHWe U U3ydyeHHe CBOWCTB
YIJIEKUCIOTO Ta3a; TpPOBeJieHHe KaueCTBEHHBIX peakluidi Ha KapOoHaT- u
CU/IMKAT-UOHbl U W3yueHWe TIPU3HAKOB WX TIPOTEeKaHHWs; O3HAKOMJIEHHEe C
MPOAYKIMeM CUIMKATHOW TMPOMBILIJIEHHOCTH; pellleHre SKCeprMeHTalbHbIX
3a/1a4 110 TeMe «Ba)kHeMllIe HeMeTa/UTbl M UX COeZIMHEeHUsI»

MeTta/nbl ¥ UxX COeMHEeHUA

3.1

OO0111ast XapaKTepUCTHKAa XMMUYeCKUX JIeMEHTOB — MeTaslJIOB Ha OCHOBAaHUM MX
nonoxkenuss B Ilepuoanueckor cucteMe XUMHYeCKUx 3jeMeHTOB [I.U.
MengeneeBa u ctpoeHus aToMoB. CTpoeHre MeTaioB. MeTasinueckas CBsi3b U
MeTa/UIMuecKasi KpUCTa/UIMuecKasi peliéTka. JJeKTPOXUMHYECKUN  Psifi
HarpsbKeHHUW MeTaslioB

3.2

3.3

dusnueckre U XUMUUECKHe CBOMCTBa MeTasioB. OOIue criocoObl TOMydeHust
MetansioB. [ToHsITHe 0 KOPPO3UM METaJ/IOB, OCHOBHBIE CITOCOOBI 3alUTHI UX OT
Koppo3uu. CriiaBel (CTasib, YyTYH, AIOPaTIOMUHIMN, OpOH3a) 1 WX ITPUMeHeHHe B
OBITY ¥ TIPOMBIIIIEHHOCTH

[lesiounble MeTaibl: MoJOKeHUe B [lepuoanueckod cucTeMe XUMUUeCKUX
sanemenToB .M. MeHesieeBa; CTpOeHMEe UX aTOMOB; HaXxOXJeHWEe B MPUPOJE.
du3nueckue U XUMUUeCKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcuabl 1
TUAPOKCUABI HaTpusi U Kanus. [IpyMeHeHMe 1e/IOUHBIX MeTa/uioB U MX
COeMHEeHUI

3.4

[[TenouHO3eMeNibHbIE ~ MeTa/Ibl MarHWii U KaJbliWii:  TOJ0XKeHue B
[Teprnoanueckoil cucteme XUMUUeCKUX 371ieMeHTOB .M. MeHzeneeBa; cTpoeHUe
MX aTOMOB; HaxoXK[eHWe B mpupofe. Pusmyeckue U XUMUUECKHe CBOMCTBA
MarHusi M KaibLys. BakHelinve coefuHeHUs1 KaibLusi (OKCUJl, TUAPOKCU,
conu). JKECTKOCTB BO/IbI U CITOCOOBI €€ yCTpaHeHUst

3.5

3.6

AmomuHuii: nonoxxeHue B Ilepyuoguueckol cucreMe XWMHYECKUX 371eMEHTOB
O.N. MenpeneeBa; CTpoeHHe atoMa; Haxo)kieHue B ripupoge. dusmyeckue u
XUMHYeCKre CBOKMCTBa a/moMUHUS. AM(OTepHbIe CBOMCTBA OKCH/IA U TUPOKCHIA
aTFOMUHUS

Keneso: nonoxenue B [lepuogrueckoil cucteme XMMUUeCKUX 3aemeHToB [I.1.
MeHeneeBa; CTpoeHHMe aTOMa; HaxOXJeHWe B Tmipupoge. Pusnyeckue u
XUMHUYeCcKre CBOWCTBa >kese3a. OKcuabl, TUAPOKCcUAbl U conu kene3a(ll) u
»kene3a(Ill), ux cocras, CBOMCTBA U MOJyueHUe

3.7

XUMHYeCKril SKCTIepUMeHT: 03HaKOM/IeHHe ¢ 00pasijaMy MeTa/lIOB U CIUIABOB,
¥X (U3NUeCKMMU CBOWMCTBAMHU; M3yYeHHe pe3y/bTaTOB KOPPO3UM MeTasl/ioB
(BO3MOYKHO HCII0/Tb30BaHUe BU/leOMaTepuasoB), 0coOeHHOCTeHN
B3aUMOJENCTBUSI OKCHJA Kajblusl W HaTpusi C BOAOM  (BO3MOJKHO
WCTIO/Ib30BaHUe BH/leOMaTepUasioB); HUCC/Ie[0BaHUE CBOWCTB J>KECTKOW BOJbI;
rpoliecca TOpPeHHsl JkKejle3a B KUCIOpOZe (BO3MOXXHO —MCIO/b30BaHUE
BH/leOMaTepUasoB); NMPU3HAKOB MPOTEKAaHHsl KaueCTBeHHBIX peaklUii Ha WOHbI
(MarHus, KanbLys, amoMuHMs, UMHKa, kene3a(Il) u xenesa(Ill), megu(Il);
Habmo/leHre W OomMcaHye TPOLIeCCOB OKPAIlMBaHUS T7IaMeHd MOHAMU HaTpus,
KMl M Kanbluusg ~ (BO3MOXKHO  KCIIO/Ib30BaHWE  BHJ€OMaTepuasioB);
ycciiefioBaHre aM(OTepHbIX CBOWCTB THPOKCH/A aJlOMUHMS W TUJPOKCHA
L[MHKa; pellleHre 3KCIIepUMEeHTA/IbHBIX 33/lay 1o TeMe «BakHelille MeTal/ibl U
UX COeJUHEeHUs»

4.1

XuUMHUS U OKpYKarollas cpeza

Hogrle MdTepHa/ibl U T€XHOJIOTHH. BEU_[eCTBa U MdaTepuajibl B HOBCEAHEBHOﬁ
>KU3HU UejioBeKa. XHUMUS U 310POBLE. be3onacHoe ucnosb30BaHUE BelecTB U




XUMAYECKUX peakuui B ObiTy. [lepBasi MOMOILb MPU XUMHUUECKUX OXKOTaxX U
OTpaBJIEHUSX

OCHOBBI ~ 5KOJIOTMYECKOM  TpaMOTHOCTU.  XHWMHUUeCKOe  3arps3HeHHue
okpyatomeid cpegsl [TIK. Pojib XUMHHM B pellieHNH SKOJI0THUeCKUX Mmpobiem.

4.2 o
[IpupoaHble WCTOUHUKU YT€BOJOPOAOB (yrojb, MPUPOAHBIA Tra3, HedTh),
MIPOAYKTHI UX TIepepaboTKU, UX POJib B OBITY ¥ IPOMBIIIJIEHHOCTH

43 XUMHUUeCKUI IKCIIepUMEeHT: U3ydeHre o0paslioB MaTepuasnoB (CTeKJIO, CIIaBbl

MEeTaJlJIOB, TT0JTUMEPHbIe MaTepHasIbl)




ITPOBEPAEMBIE HA OI'D ITO XMMWHU TPEBOBAHUA K PE3YJ/IbTATAM
OCBOEHNMA OCHOBHOI OGPA30BATE/IbHOM ITPOTPAMMBI OCHOBHOTI'O
OBILIEI'O OBPA3OBAHUA

Kopa

MPOBepPAEMOro
TpeOoBaHUs

IIpoBepsieMblie TPeOOBaHUs K MPeAMETHHIM pe3y/IbTaTaM
0a30BOro ypoBHsI 0CBOEHHsI 0CHOBHOMI 00pa30oBaTe/IbHOM
nporpaMmbI 0CHOBHOT'O 0011ero o0pa3oBaHus Ha ocHoBe ®T'OC

1

IIpencraBnenue:

1.1

O TI03HAaBaeMOCTH SIBJIeHWW TIPUPO/IbI, TIOHMMaHHWe OOBbeKTUBHOU
3HAUMMOCTH OCHOB XMMMUECKOW HayKHd Kak 00/1aCTH COBPEMEHHOIO
eCTeCTBO3HaHUs, KOMIIOHeHTa OoOIeill KyabTypbl W TPAKTUUeCKOH
JieATeJIbHOCTU Ue/ioBeKa B YCJIOBUSIX COBPEMEHHOTrOo OOIecTBa;
TIOHMMaHKe MecTa XMMUM Cpeiu IPYTUX eCTeCTBEHHbIX HayK

1.2

1.3

0 HaYUHBIX METOO4aX II03HdHHA, B TOM YHKC/I€ 3KCIIEPUMEHTa/IbHBIX 1
TEOPpETUYECKHUX METOoAaX HCCIeAd0oBaHUA BeIeCTB W HU3yUeHHA
XUMHYEeCKUX peaKqu/i; yMe€HHe  HCII0J/Ib30BAThb Mojge/ar - OJisd
00BsICHeHHUS CTPOE€HUSA aTOMOB Y MOJIEKYJT

0 cdepax npodeccuoHaNbHOMN JeSTeTbHOCTH, CBSI3aHHBIX C XUMHel 1
COBPEMEHHBIMU TEeXHOJIOTHSIMM, OCHOBAaHHBIMHA Ha JIOCTHDKEHMSIX
XUMUYeCKOW HayKH, YTO TI03BOJIUT OOyuarolUMCs pacCMaTpUBaTh
XVMHUIO Kak cepy cBoeli Oyayieli mpodeccroHambHOU AeATeTbHOCTH
U cJefaTb OCO3HAHHBIM BHIOOP XMMUM Kak MPOGHILHOTO MpeaMeTa
TIpH Nlepexo/ie Ha YpPoBeHb cpefjHero obiero o6pa3oBaHus

BJIEIAEHI/IE CUCTEMOM XMMMUUYECKHX 3HaHUM U yYMeHHe IIpDUMEHATb
CUCTEMY XUMHUUYECKHX 3H<’:1HHI>1, KOTOpasd BKJ/IFOUaeT:

2.1

Ba)KHEMIIIMe XUMUYeCKHe TIOHSATHS: XUMWUYeCKWM 3/IeMeHT, aToM,
MOJIeKy/Ia, BelleCTBO, MPOCTOe U CJIO)KHOe BeIeCTBO, OJHOPOZAHAs U
HEOJIHOPO/IHasi CMeCb, OTHOCHTeIbHble aTOMHasi W MOJIeKY/IsipHast
Macchl, KOJIMYECTBO BeI[eCTBA, MOJIb, MOJISIpHasi Macca, MOJISIPHBIN
00bEM, OKCH[, KHCI0Ta, OCHOBaHWe, CO/Mb (CpefHsisl), XUMHUecKas
peakivsi, peakiMd COeAVHEHUs, pPeakKLMd pa3/IoKeHHs, peakluu
3aMeIlleHus, peaki[ui OoOMeHa, TeTuIoBoM 3(PeKT peaki[iH, 5K30- U
SH/IOTEPMUUECKHE Deakldd, PacTBOp, MaccoBasi [0/ XUMUYECKOro
3/IeMeHTa B COeTMHEHUH, MaCCOBast 10JIs1 ¥ TIPOLIeHTHAsi KOHL[eHTPAL[UsT
BellleCcTBa B pacTBOpe, s/Jp0 aToMa, 3/IeKTPOHHbIN CJION aToOMa, aTOMHast
opbuTanb, paguyc aroma, BaJIeHTHOCTb, CTeTleHb OKHC/IeHHS,
XUMUUEeCKasi CBSI3b, 37IeKTPOOTPHULAaTe/TbHOCTb, TIOJISIPHAs U HeIoJIisipHast
KOBaJieHTHasi ~ CBSI3b, WOHHAs CBs3b, MeTa/yIMuecKas  CBSI3b,
KpUCTa/UIMyecKasi pelliéTka (aroMHasi, WOHHas, MeTa/iiyecKasi,
MOJIEKYJISIDHasi), MOH, KaTHOH, aHWOH, 3JIEKTPOJIUT W HEeJJIeKTPOJIHUT,
3/IeKTPO/IUTHYECKasi ~ JUCCOLMAllvsl, peaklydd MOHHOro 0OMeHa,
OKUC/TUTE/TbHO-BOCCTAHOBUTE/TIbHBIE  PEaKIWM,  OKUCIUTEeh |
BOCCTaHOBUTE/Ib, OKHCJIeHHe U  BOCCTAaHOBJIEHWE,  3JIeKTPOJIU3,
XUMUYeCKOe paBHOBecHe, oOpaTWMble W HeoOpaTHMble peaKIWy,
CKOpPOCTh XMMUYECKOW peakiuu, Kararmmsarop, I[I1K, koppo3sus
METaJlJIOB, CIIIaBbI

2.2

OCHOBOIIOJ/IArarwIle 3aKOHbl XWMWUU: 3aKOH COXPaHeHUs MacChl,
nepuoguueckuii 3akoH [I.MI. MeHJeneeBa, 3aKOH [IOCTOSIHCTBa
CoCTaBa, 3aKOH ABOrazpo




2.3

TEOPUM  XUMHHU: aTOMHO-MOJIEKY/ISIpHasi ~ Teopusl,  Teopus
3JIEKTPOTUTHYECKOU JTUCCOTTHALIAN

3.1

Bna,quI/Ie OCHOBaMM XHMHUECKOM r'PaMOTHOCTH, BMMH&MMEﬁZ

yMeHUe TMPaBU/IbHO UCTI0Ib30BaTh U3yueHHbIe BelljeCTBa U MaTeprasbl
(B TOM uMciie MuHepaJbHble yA00peHUs, MeTa/ulbl W CIIaBhl,
MIPO/IYKThl TIepepab0TKH TIPUPOAHBIX HWCTOUYHUKOB YTJIEBOZOPOZIOB
(yrnisi, ipupoAHOro rasa, HedTu) B OBITY, CeJTbCKOM XO3fHCTBe, Ha
TIPOM3BO/ICTBE U TIOHUMAHUE 3HAU€HWs >KUPOB, OEJTKOB, YTIeBOZIOB
JUIs OpraHK3Ma uesioBeKka; yMeHUe TPOrHO3MPOBaTh B/IMSIHUE BEI[eCTB
Y XMMHYeCKUX TPOLIeCCOB Ha OpPraHM3M 4YejioBeKa U OKPY’KaroLIYIo

MPUPO/IHYIO Cpe/ly

3.2

3.3

3.4

yMeHHe WHTerpUpOBaTh XWMHUUECKME 3HAHUSI CO 3HAHUSMHU JPYTHUX
yueOHbIX TIPeZIMETOB

Ha/IMuye OrbiTa PaboThl C pa3/MUYHbLIMKA MCTOYHUKaMH MH(OpMayu
N0 XUMMU (HayyHas M Hay4yHO-TIOMNYJIsIpHasi JUTepaTypa, C/I0BapH,
CIpaBOYHMKM, UHTEPHET-PeCYpChI)

yMeHHe OOBEKTMBHO OLleHMBaTh WH(OPMAI[MI0 O BellecTBax, MX
npeBpalieHUsIX U NPakTUUeCKOM TPUMEHeHWH U yMeHHue
MICTI0/Ib30BaTh eé /1715 pelieHus yueOHO-TI03HaBaTeNbHBIX 3a/au

7.1

Bnasenve ocHOBaMM IOHATUMMHOIO arrmapara ¥ CUMBOJIMUYECKOrO
si3bIKa XMMHM i1l COCTaB/ieHus: (hOpMy/ HeOpraHWUecKuX BellecTB,
yPaBHEHHWI  XUMUYECKMX  peaklyi; OCHOBaMM  XUMHUUECKOU
HoMmeHKatypsbl (IUPAC u TpuBHa/ibHON)

YMeHHe OOBSICHATEH CBSI3b TOJIOKEHHUsI dyieMeHTa B Ilepuoguueckoit
CUCTeMe C YKCIOBbIMA XapaKTepPUCTUKAMU CTPOEHHsI aTOMOB
XUMUYECKUX 3/IeMeHTOB (COCTaB M 3apsifi sjpa, obljee uucIo
3/MIeKTPOHOB), pacrpejie/ieHieM 3/IeKTPOHOB TI0 SHEepreTUuecKuM
YPOBHSIM aTOMOB MePBbIX TPEX MEPUOZOB, Kaausl U Ka/lbLIUs
[lpencraBneHe O  TEepUOAUUYECKOW  3aBUCMMOCTHM  CBOMCTB
XUMHUUECKUX 371eMeHTOB (paguyC aTtoma, 3/IeKTPOOTPULIAaTeTbHOCTh),
MPOCTBIX M CJOXKHBIX BeIeCTB OT T[OJIO)KEeHUS] 3/JeMEHTOB B
[Mepuoguueckoii cucteMe (B Ma/ibIX TepUOZAX U  T[JIaBHBIX
MOZrpynnax) v 3JeKTPOHHOI0 CTPOEHHsI aTOMa

YMeHue KnaccuuLypoBaTh:

XUMUUECKHe 37IeMeHThI

7.2

HeopraHWuUeCcKHe BelllecTBa

7.3

XUMUUECKUe peakiuu

YMeHue orpezesiTh:

8.1

8.2

8.3
8.4

9.1

BA/IEGHTHOCTb M CTE€IleHb OKHWC/IeHUHA XUMHUUECKHUX >S/IEMEHTOB, 3dps[,
HOHa

BHJI XMMHUUECKOM CBSI3M M THUIl KPUCTa/VIMUeCKOW CTPYKTyphbl B
COeJMHEHUSIX

XdpakTep Cpedbl B BOOHBIX pAaCTBOPdX BEILECTB (KI/ICJ'IOT, OCHOBaHHﬁ)
OKUHC/INTEe/Ib U BOCCTAHOBUTE/Ib
YMeHue XdPaKTe€PHU30BdATh (1)1/13H‘-I€CKI/I€ Y XUMHUUYECKHe CBOMCTBaA:

TIPOCTBIX BeIeCTB (KUC/IOPOZ, O030H, BOJAOPOA, TrpaduT, aamas,
KpeMHu#, a3oT, docdop, cepa, XJ0p, HATPUM, Kaiuil, MarHui,




Ka/IbLIUM, aJTIOMUHUM, >KeJie30)

CJIOKHBIX BeIleCTB, B TOM UHC/Ie WX BOJHBIX DPAacTBOPOB (BOAa,
aMMHakK, XJ0pOBOJOPO/l, CEpPOBOJOPO/, OKCUJbI U THUIPOKCUJIBI
MeTta/ioB I-ITA rpymnm, amomunusi, meau (1), tuHKa, enesa (II u

9.2 I1T), okcuawt yrinepoaa (11 u IV), kpemuus (IV), azota u docdopa (111
u V), ceppl (IV u VI), cepHucrasi, cepHasi, a30THCTasl, a30THasl,
tdocdopHasi, yronbHasi, KpeMHHeBast KUC/I0Ta U UX COJIN)
MPOTHO3UPOBaTh M  XapaKTepu30oBaTb CBOMCTBA  BeLeCTB B

93 3aBUCHMOCTH OT MX COCTaBa M CTPOEHMs, NPUMEHEHVe BeljecTs B
3aBUCMMOCTH OT UX CBOMCTB, BO3MOXXHOCTb MPOTEKAaHUS XUMUUYECKHUX
TIpeBpallieHU B Pa3/IMUHbIX YCJIOBUSIX

10 YMeHue coCTaB/sITh MOJIEKY/ISIpHbIE U MOHHbIE YpaBHEHUSI peakLvid, B
TOM UUCIIe:

10.1 peakifii HOHHOTO 0OMeHa

10.2 OKHC/TUTeTbHO-BOCCTAaHOBUTE/TbHBIX peaKIUi

10.3 W/TIOCTPUPYIOIUX ~XUMUUECKHWe CBOMCTBAa M3yUYeHHBIX KJ/acCoOB
(rpymi) HeopraHM4YeCKUX BelecTB

10.4 MOATBEP>K/JAOLINX TeHeTUUeCKYH B3aUMOCBSI3b MEX/y HUMHU

11 YMeHue BbIYUCSTE (IPOBOAUTh PACUETHI):

111 OTHOCUTE/IbHYI0 MOJIEKY/ISIPHYIO U MOJIIDHYIO MaccChl BelLleCTB,
MaCCOBYIO [I0JIF0 XUMUUECKOr0 3/IeMeHTa B COeZJUHEeHUU

11.2 MacCCOBYIO [JO/TIO BellleCTBa B pacTBOpe,

11.3 KOJINYECTBO BeIIeCTBa U ero Maccy, 00beM rasos

114 M0 ypaBHEHUSIM XUMMUECKUX peaklUUid M HaxOoJWTb KOJIUYeCTBO

) BellecTBa, 00bEM U MacCy peareHTOB WM TIPO/IYKTOB PeakLun

12 BrnazseHue (3HaHMe OCHOB):

OCHOBHBIMM  METOZAMU  HAY4YHOTO  TI03HaHWs  (HabOmromeHue,

121 r3MepeHue, SKCIIepUMEHT, MO/ie/TMPOBaHKe) NPU U3YYeHUU BellecTB U

’ XUMUUYECKUX sIBJIeHWH; yMeHHe C(hOpMYyIUpOBaTh mpobieMy W
Npe/IJIOKUTh MYTH €€ pelleHust
122 Oe3omacHOi pabOThl C XUMHUECKUMH BeIeCTBAaMM, XUMHUECKOU
' TIOCY/I0M 1 J1ab0paTOpHBIM 000PYZOBaHHUEM
npaBW/IaMu 0e30macHOTro 0OpalljeHusl C BelleCTBaMH, UCTI0/Ib3YeMbIMU
B ITOBCEJHEBHOM YKU3HU, TIPAaBU/IaMU TIOBeJIeHUsI B 1[eJIX COepeKeHusI

123 3/J0pOBbSI U Oprmua}omef/i TIPUPOJHON Cpeibl; TOHMMaHWe Bpeza
(omacHOCTH) BO3ZEMCTBUSI HAa JKMBble OPraHMU3Mbl OMpe/e/EHHBIX
BeIIeCTB, CIIOCOO0OB yMeHBIIIeHUs] W TIpeIOTBPAllleHUsI UX BpPeAHOro
BO3/IeMCTBUS

13 Hannumne mpakTWuyecKWX HaBBIKOB TUJIAHUPOBAHUS U OCYLECTBIEHUS
C/Ie1yIOLIMX XUMUUECKUX IKCIepUMEHTOB:

V3yJyeHre U onucaHue (r3UUecKUX CBOWCTB BeIleCTB; 03HAKOMJIeHHe

13.1 C dbuznueckumu " XHUMHUUYECKUMU SIBJICHUSIMU; OIIBITHI,
W/UTFOCTPUPYIOLIMe TIPU3HAKU MPOTeKaHUsI XUMUUeCKUX peaKLvi

13.2 H3ydeHue CrIoCOO0B pa3fiesieHust CMece
MoJlyueHue KHMCJIOpoZia M U3y4yeHHWe ero CBOMCTB; IOJlyueHue

13.3 BOZIOPOJa Y U3y4YeHHe ero CBOMCTB; ITOy4YeHHe YIJIEKMCJIOrO rasa u

H3yueHue ero CBOﬁCTB; rnojydeHre aMMHdKd U U3yueHHue ero CBOWCTB




13.4

MIDUTOTOB/IEHWE pacTBOPOB C OMNpeJe/éHHOM MacCoBOM Jloned
pPacTBOPEHHOIO BellecTBa

13.5

13.6

13.7

TipUMeHeHue VH/IMKaTOpPOB (/1akmyca, MeTU/I0paHKa "
(deHondTanenHa) s orpejeneHUs XapakTepa Cpe/ibl B pacTBOpax
KUCJIOT U 11le/iouen

WCCeloBaHMe U OINMCaHWe CBOMCTB HEOPraHWMUeCKHWX BeLecTB
Pa3/IMUHBIX K/1aCCOB; M3yueHHe B3auMOJENCTBUsI KUCIOT C MeTaljlaMy,
OKCHIaMHM  MeTa/UIOB,  pacTBOPMMBIMM W HepPaCTBOPUMBIMHU
OCHOBaHUWsIMM, COJISIMM; TIOJIyueHHe HepacTBOPUMBIX OCHOBaHUM;
BbITECHEHWe OJHOrO MeTa/yla JpyrMM W3  pacTBopa  COJH;
uccieoBaHUe aM(OTepHbIX CBOWCTB TUAPOKCUZOB aJlOMUHUS U
[[UHKA

pellieH’e SKCIepUMeHTaIbHbIX 3aiau 1o TeMaM: «OCHOBHbIE K/1aCChl
HeopraHuyecKux COoeIMHeHUI»; «DJIeKTpONUTHYeCKast
gucconuanusi»; «BaxHelllvie HeMeTa/Ulbl U HX COeJUHEHUsI»;
«BakHel1111ie MeTa/l/ibl U UX COeIMHEHUSI»

13.8

XUMHUYECKHe 9KCTIePUMEHTHI, WJUTIOCTPUPYIOIIITe TIPU3HAKU
TIPOTEKAHUsI peakIMii MOHHOTO 0OMeHa; KaueCTBeHHbIe peakI[uM Ha
TIPUCYTCTBYIOLI[Ee B BOZAHBIX pacTBOpax HOHBI: XJIOpU[-, Opomwua-,
vogua-, cynbtar-, Qocdar-, KapboHaT-, CHUIMKAT-aHUOHBI,
TU/IPOKCU/I-MOHBI, KaTHOHbI aMMOHUSI, MarHUsI, KaJbLUsl, aJFOMUHUS,
xenesa (2+) u xene3sa (3+), meau (2+), LIMHKA

14

Ywmenue:

14.1

Npe/ICTaB/sATh pe3y/bTaTbl JKCliepuMeHTa B (¢GopMe BbIBOJOB,
JIOKa3aTe/bCTB, TPaPUKOB W TaOJUI] U BBIABAATh SMIIMPHUECKHE
3aKOHOMEPHOCTHU

14.2

yCTaHaB/IBATh CBSI3U MEX[Y PeasbHO Habm0jaeMbIMU XUMUYeCKIMU
SIBJIEHUSIMU U TIPOLIeCCaMH, TIPOUCXO/SAIIMMHI B MaKpO- U MUKPOMHUPE,
00BSICHATH MPUYMHBI MHOT000PAa3wsi BEII|eCTB




INEPEYEHD 3JIEMEHTOB COJAEPXXAHUSA, IIPOBEPAEMbIX HA OCHOBHOM
IroCyaAPCTBEHHOM 3K3AMEHE I10 XUMUUN

Kop
1
1.1

1.2

IIpoBepsieMblil 3/IeMEeHT CO/iep>KaHUA
[TepBoHaua/bHbIe XUMUYECKHE TIOHSATUS
Yuctele BemjectBa 1 cMecu. CriocoObl pasziesieHrs: cMecei

ATOMBI ¥ MoOJIeKy/bl. XuUMHUeCKhe 5jieMeHTbl. CHUMBOJIBI  XUMHYeCKUX
371eMeHTOB. [IpocCThle U ClI0)KHbBIe BelllecTBa.

1.3

1.4

Xumnyeckasi hopmyna. BaneHTHOCTb aTOMOB XUMUUYECKHX 371eMeHTOB. CTerneHb
OKHUCJIeHUs

3aKOH TMOCTOSIHCTBA COCTaBa BelleCTB. OtHocuTenbHas aTOMHasl Macca.
OTtHocCuTeNnbHas MOJIEKYJ/IApHadaA Macca. MaccoBas A40JId XUMHWUYeCKOro 3jieMeHTa
B COeJMHEeHHNH

1.5

1.6

KomuectBo BelrjectBa. Mosib. MonsipHass Macca. MoisipHblii 00BEM Ta30B.
B3anmoCBsA3b KO/IMUECTBa, MaCChl M UMCJIa CTPYKTYPHBIX eUHUL] BelleCcTBa
du3nyeckue U XMMUYECKUe sBjieHHs. XUMUUYeCKass peaklusi U eé MPU3HAKH.
3aKOH COXpaHeHHs MacChl BelljeCTB. XMMUYeCKHWe ypaBHeHUs

2.1

2.2

[Mepuoanueckuii 3akoH U [lepuoguyeckasi cvcTeMa XMMHYECKUX 3/1eMEHTOB
O.N. MenpeneeBa. CTpoeHre aTOMOB

[Tepuoanueckuii 3akoH. [leproguyeckasi cucteMa XUMU4eCcKux 3aeMeHToB /1. 1.
MenpeneeBa. [lepuoapl U rpynnbl. PU3MUeCKHN CMBIC/ TOPSAKOBOTO HOMepa,
HOMEepOB Mepuo/ia U IPyIIibl 37IeMeHTa

Ctpoenvie atomoB. CocTtaB aTOMHBIX siflep. M30TOMbI. DyeKTpoHbl. CTpoeHue
3/IEKTPOHHBIX  000/I0ueK aTOMOB TepBbIX 20 XUMHUECKUX 3/IEMEHTOB
[Tepuoanueckoii cucrembl 1.11. MeHjeneeBa

2.3

3aKOHOMEpPHOCTH B W3MeHeHWH CBOMCTB XMMHUECKHUX 3/IeMEHTOB IepBbIX TPEX
Mepuo/ioB, Kaius, Kajablus (paguyca aTOMOB, 3J/IeKTPOOTPULIATE/bHOCTH,
MeT/VTMUYeCKUX U HeMeTa/VIMUeCKUX CBOMCTB) M MX COeJUHEHUU B
COOTBETCTBMU C TIOJIO)KeHWeM 3jieMeHTOB B [lepuoauueckoil cucreme u
CTPOEHHWEM UX aTOMOB

CTpoeHue BeliecTsa

3.1

Xyumuueckasi CBa3b. KoBaseHTHass (MOnsipHasi W HeTO/sIpHasi)  CBSI3b.
OJIEKTPOOTPHLIATE/IbBHOCTh XUMHUYECKUX 3/1eMEeHTOB. HNouHas CBA3b.
Metannmuueckas CBSI3b

3.2

Turbl KpUCTa/UIMUECKUX PelIeTOK (aTOMHasi, MOHHas, MeTaJlinJeckas),
3aBMCMMOCTh CBOWCTB Bell[eCTBAa OT TWUIMA KPUCTa/UIMUeCKOW PelIéTKU W BUAA
XUMUUECKOU CBSI3U

BaxkHeiilive rpeicTaBUTe/IM HeOPraHWYeCKuX BellecTB. HemeTannbl U HX
coeiuHeHUsi. MeTasuibl U UX COeAUHEHHs

4.1

Knaccudukaiss ¥ HOMeHK/IaTypa HeOpraHW4yecKuX COeJWHEeHMI: OKCH/OB
(coneobpas3ytoriue: OCHOBHbIE, KUC/IOTHBIE, amdoTepHbIe) U
HecosieoOpa3yrole; OCHOBaHWM (IIEJIOUM W HEPACTBOPUMBIE OCHOBAHUS);
KACMOT (KUC/IOpoAcofepKaiiie U  0ecKuc/IopojHble, OJHOOCHOBHbIE U
MHOTOOCHOBHbIE); Cojiel (CpeJHUX U KUCJIBbIX)

4.2
4.3

dusnueckue ¥ XUMHUECKHe CBOHCTBA TIPOCTBIX  BeI[eCTB-HEMETAJI/IOB:
BO/IOPO/Ia, XJI0pa, KUC/IOPOAa, Cephl, a30Ta, hocdopa, yrieposa, KpeMHUS
du3nuecKue W XMMHUYECKHe CBOMCTBA TMPOCTBIX BEIeCTB-METasIOB: JIUTHS,




HaTpHs, Kalus, MarHusl U KajblLVs, aJlOMUHMS, JKejle3a. DJIeKTPOXUMUYeCKUN
PSI/i HAalIPSDKeHUH MeTasllIoB

4.4

dusnueckue U XMMUYECKHe CBOMCTBA BOJOPOJHBIX COEIVHEHWM HEMETaslIOB:
XJIOPOBOJIOPO/IA, CEPOBOZAOPOAA, aMMHaKa

4.5

dusnuecke U XHMMHUUYECKUe CBOWCTBa OKCHZOB HemeTamwioB: cepwl (IV, VI),
asota(Il, 1V, V), docdopa(Ill, V), yrnepozaa(Il, IV), kpemuusi(IV). ITonyueHue
OKCH/IOB HEMETAaJIIOB

4.6

4.7

4.8

4.9
4.10

XuMuueckre CBOMCTBa OKCHZOB: MeTa/uioB [A-IIIA rpynm, uuHka, megu(Il) u
>xkene3a(1l, I1I). [TonyueHre OKCHU/IOB MeTaslJIOB

XuMuyeckre CBOMCTBAa OCHOBAaHUM M aM(OTEPHBIX TMIPOKCU/OB (Ha mpuMepe
TUDOKCU/IOB  allOMUHMSI, JKeje3a, ILuMHKa). IlosyueHme oOCHOBaHUN U
amMbOTepHBIX TUIPOKCU/IOB

OO1ye XUMHUYeCKHe CBOWMCTBA KHUC/IOT: XJIOPOBOJOPOZHOM, CEpOBO/[OPOIHOM,
CepHUCTOM, CepHOM, a30THOH, (ocdhopHOl, KpeMHHeBOH, yrosbHOW. Ocobbie
XUMHUYeCKWe CBOWMCTBA KOHI[EHTPUPOBAHHONW CepHOM M a30THOM KMCJIOT.
[TonyyeHue KUC/IOT

OO6mre XMMUYeCKHe CBOMCTBA CpeiHUX coseld. [TosyueHue comeit

[Tonyuenue, cobupaHuWe, pacrio3HaBaHWe BOZAOPOJA, KHC/IOPOAA, AMMMAKa,
YTJIEKUCJIOTO Ta3a B 1abopaTopuu

4.11
4.12

[TonyyeHre aMMHaKa, CEPHON M a30THOM KHUCJIOT B MPOMBILLTIEHHOCTH. OO1ue
CIIOCOOBI MOTyYeHHs] MeTaslJIOB

['eHeTHUecKasi CBsA3b MeXXY K/1aCCaMU HeOPraHUUeCKUX COeMHeHUH
XuMHUYeCKue peakliuu

5.1

Knaccugukanys Xumruueckux peaklyi 10 pas3/IMyHbIM MPU3HaKaM: 110 UUCIy U
COCTaBy Y4YaCTBYHOLMX B peakLMd BeLIecTB, M0 TeryioBoMy 3¢dekTty, 1Mo
V3MEeHEeHMIO CTelleHell OKHUC/IeHUs] XUMUYeCKHX 371eMeHTOB

5.2

5.3

5.4

TennoBoit 3¢deKkT XMMUUeCKOl peakliiy, TEPMOXHUMHUUYECKHe ypaBHeHHs. JK30-
Y SH0TepMUUeCcKUe peakliui. TepMOXrUMUUeCcKre YpaBHEHUs

OKUC/IUTE/TbHOBOCCTAaHOBUTE/IbHBIE peakiuu. OKUC/IUTeNMM U BOCCTAHOBUTEJIU.
[Mporieccbl  OKUC/IEHWSI W BOCCTaHOBJIEHUS.  OJIEKTPOHHBIA  OamaHC
OKHC/IUTeTbHOBOCCTAHOBUTE/IbHOM peakLuu

Teopusi 37€eKTPOIMTAYECKON AUCCOLMali. KaTHoHbl, aHUOHBI. DJIEKTPOIUTBI U
Hed/1eKTpoUThl. CHUTbHBIE U c/1abble 3/1eKTPoUThL. CTeTieHb JUCCOIMALUN

5.5

Peakiju MOHHOTO OOMeHa. YCJIOBUsI MPOTEKaHUsl Peakliii MOHHOTO 0OMeHa,
TIOJIHbIE Y COKpallléHHbIe MOHHbIE YPaBHEHUsI peakLvii

XUMUS U OKpY»Karolas cpeja

6.1

BemjectBa ¥ Marepuanbl B TIOBCEJHEBHOM >XM3HM uesioBeKa. be3omacHoe
WCMO/b30BaHHE BEIeCTB U XUMHUECKUX peakluii B jabopaTopuu W OBITY.
[TepBasi MOMOILb TTPU XUMHUECKUX 0’KOTaxX U OTPaBIeHUSIX

6.2

XYWMHUUeCKOe 3arpsi3HeHue  OKpyJKawlled cpefbl  (KUCIOTHbIE — [IOXK[IH,
3arpsi3HeHre TIOUBbI, BO3[yXa W BOJOEMOB), CIOCOOBI ero TipeOTBpAIlleHHs
[MpenenbHast pgomyctumasi KoHueHTpaiusi BemlectB (ITJK). Posbp xumuu B
pellieHUd JKOJOTMUecKux TpobseM. YcuieHuWe TMapHUKOBOTO 3¢deKTa,
pa3pylleHre 030HOBOTO CJIOSI

6.3

[TpumeHeHue cepsl, a3oTa, ¢ocdopa, yriaeposa, KpeMHUS] U UX COeJMHEHUW B
ObITy, Me[ul[MHe, TMPOMBILUIEHHOCTH U CelbCKOM Xo3siicTBe. [IpumeHeHue
MeTa//IoOB U CIUIaBOB (CTajb, YYr'yH, AIOPaJlOMHHHM, OpoH3a) B ObITy H




TIPOMBILJIEHHOCTH UX COeIMHeHUH. [IOHSATHEe 0 KOPPO3UM METalioB, OCHOBHbBIE
CTIOCOOBI 3aIUTHI UX OT KOPPO3UHU

[TpyvpoaHble MCTOUHUKHK YI/IeBOAOPOZOB (Yyrosb, TNPUPOJHBINA Tra3, He(Th),

6.4 TIPOAYKTHI X TlepepaboTKu (0eH3WH), X POJIb B OBITY ¥ MPOMBIIIVIEHHOCTH
[TepBoHauaslbHBbIe TIOHSATHSI 0O OpraHUUeCKHWX BelecTBaX KaK O COeJUHEeHHSX

6.5 yryiepoja (MeTaH, 3TaH, 3TW/IeH, aleTu/IeH, 3TaHo/l, T/IMLEepPUH, YKCYCHasi KAC/IOTa).
[MoHsiTHe 0 GHOIOTMYeCKH Ba)KHBIX BeIlleCTBaX: )KUpax, Oeykax, yrieBojax — U UX
POJIY B YKU3HU YesloBeKa

7 Pacuétsr:

7.1 1o ¢popmysiaM XUMHAYECKUX COeUHEeHNN

7.2 Macchl (MacCOBOM) [10/11 PaCTBOPEHHOTI'O BellleCTBa B pacTBOpe

7.3 10 XMMHUYeCKUM ypaBHEHUsIM
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