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INIOACHUTEJIBHASA 3AIINCKA

ITporpaMma 1o XWMHM Ha ypOBHe OCHOBHOrO 00Ijero obpa3oBaHHWsi COCTaBjeHa Ha
OCHOBe TpeOOBaHMU K pe3y/jbTaTaM OCBOEHUsS OCHOBHOH 00Opa3oBaTebHOW ITPOrPaMMbI
OCHOBHOTO o001ero obpa3oBanHwus, TpeiactaBieHHbIXx B PI'OC OOO, a TakKe Ha OCHOBe
benepanbHON paboueil MporpamMMbl BOCITUTAHWS W C yUETOM KOHLIEILMH IIperofiaBaHus
yuebHOTO rpeMeTa «XHUMHUs» B 00pa3oBaTe/IbHBIX opraHu3anusx Poccuiickoit depepalivu.

[TporpaMma 1o XUMHM [aéT TpefCTaB/ieHHe O IiesisiX, oOilell cTpateruu o0ydeHus,
BOCITUTaHUS U DPa3BUTHsI OOYYarOIIMXCS CpPeJCTBaMU Yy4eOHOro IpegMeTa, yCTaHaB/IUBaeT
o0si3aTesibHOe TIpeZIMEeTHOEe COZiep>KaHue, TpelyCMaTpHBaeT paclipejieieHre ero 1o Kaaccam
W CTPYKTYpUpOBaHMe [0 pas3jesaM U TemaM IIporpaMMbl IO XWMWH, OIpejessieT
KO/IMUeCTBEHHble W KauyeCTBeHHble XapaKTePUCTUKU COJepKaHWs, pPEeKOMEHAyeMYIo
10C/Ie[l0BaTeIbHOCTh U3YYeHUs] XUMUU C YYETOM MeEXIPeAMETHbIX U BHYTPUIPEAMETHBIX
CBsI3ei, JIOTHKUA Y4eOHOTro TpoIjecca, BO3paCcTHBIX 0COOEHHOCTeM 00yuaroluxcs, orpeesnser
BO3MOJKHOCTH TIpeJMeTa [ijisi peanv3alyy TpeOOBaHUM K pe3y/ibTaTaM OCBOEHHUSI OCHOBHOU
obpa3oBaTe/ibHOM TIPOTPaMMbl Ha YPOBHE OCHOBHOTO 00Iero o6pa3oBaHuUs, a TaKxe
TpebOBaHUI K pe3y/ibTaTaM O0y4yeHHsI XMMWUM Ha YPOBHe Iiejiell M3yuyeHUs TpegMeTa U
OCHOBHBIX BHIOB yueOHO-TIO3HABaTebHON [IeATeIbHOCTH OO0YYarolerocss 1o OCBOEHUIO
yueOHOT0 CcoflepyKaHuUsl.

3HaHWe XUMHUU CITY>KAT OCHOBOM /1/is1 (HOpPMUPOBaHUSI MUPOBO33PeHHs1 00yuarolerocs,
ero rpe/CTaB/leHui 0 MaTepyUalbHOM e/IMHCTBE MUpa, B&)KHYIO POJib UrparoT GopMHpyeMbie
XVMUeH TIpe/iCTaB/IieHUsi O B3aWMOIIPEBpAIlleHUsIX SHeprud v 00 SBOIIOLIMU BelecTB B
TIpUpo/Jie, O TYTSIX pelleHus T00aNbHBIX MPoOeM yCTOMYMBOTO PA3BUTHS ueiOBeuecTBa —
CBIDBEBOM, JHEPreTUUeCKOH, TIMIIeBOM U 9KOJOruueckoid Oe3oracHocTd, mpobiem
3/]paBOOXpaHeHUsI.

N3yyeHue xumuu:

CTIOCOOCTBYeT peanv3aldid BO3MOXKHOCTeW [jisi CaMOpa3BUTUS YW (OPMHUPOBaHUS
KYJIbTYPbI IMYHOCTH, €€ 00111ei U GyHKLIMOHATBHON rPaMOTHOCTH;

BHOCUT BK/IaJ B (OPMHDOBaHHME MBIIUIEHUSI W TBOPUYECKHX CIIOCOOHOCTeM
00y4aroIuXxcsl, HABBIKOB MX CAMOCTOSITe/IbHOW yueOHOU JiesiTeTbHOCTH, IKCTIePUMEHTaTbHBIX
U HWCC/IefoBaTe/IbCKUX YMeHUM, HeoOXOAWMBIX KakK B TIOBCEJHEBHOM JKW3HH, TaK U B
ripoeccroHaNbHOM [1esiTe/IbHOCTY;

3HaKOMHUT CO Criel[u(rMKOi HayyHOrO MBbIILJIeHUs, 3aK/IaZblBaeT OCHOBBI 1I€JIOCTHOTO
B3r/Isila Ha €OUHCTBO TPUPOJbI U UelOBeKa, SIB/IsSeTCS OTBETCTBEHHBIM 3TarioM B
(hopMHpPOBaHNY eCTeCTBeHHO-HayuyHOW TPAMOTHOCTH 00 yUaroImxcs;

croco6cTByeT (hOPMUPOBAHHIO 1IEHHOCTHOTO OTHOIIEHHSI K eCTeCTBeHHO-HayYHbIM
3HaHWSIM, K TIPUPOJie, K Ye/oBeKy, BHOCHUT CBOM BK/a[, B 3KOJOrMueckoe obOpa3oBaHHe
00y4JaroIuxcsl.

[laHHbIe HarpaB/ieHNs B 00y4eHUH XUMUU 00eCIieunBatoTCs CrieliupUKoi cofiep KaHust
yueOHOTO TipeiMeTa, KOTOPBIA SIBJSIETCSI TeJaroruvyecKyd aalTUPOBAHHBIM OTPaKeHUeM
0a30B0o HayKW XMMUM Ha OTpe/Ie/IEHHOM 3Tarie eé pa3BUTHS.

Kypc xviMuy Ha ypoBHe OCHOBHOTO 00111ero 06pa3oBaHus OPUEHTUPOBAH Ha OCBOEHHE
00yJaroIUMHUCS CUCTEMBI IIePBOHAYA/IBHBIX TTOHATHH XUMUH, OCHOB HEOPTaHUUEeCKOW XUMUHU
Y HEKOTOPBIX OTZe/IbHBIX 3HAUMMBbIX IMOHSATHI OPraHnyecko XUMUU.

CTpyKTypa cofiep>kKaHusi IPOTrpamMMbl TI0 XUMUU C()OPMUPOBaHA Ha OCHOBE CCTEMHOT0
nozaxo/a K eé usyuenuto. Coziep)kaHue CK/IaJbIBaeTCs U3 CUCTEMbI MOHSATHI O XUMUUECKOM
3/IeMeHTe W BeIIeCTBe W CUCTeMbl MOHATUHA O XUMHUECKOW peakiu. O0e 3TU CHCTEMBbI
CTPYKTYPHO OPraHW30BaHbI 10 TIPUHLIMITY [0C/Ie/[0BaTe/IbHOTO Pa3BUTHSI 3HAaHUN Ha OCHOBE
TeopeTUUeCKUX MpeJiCTaBIeHN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKY/ISIPHOTO yUeHUsI KaK OCHOBbI BCET'0 eCTeCTBO3HAHMSI;

— Ilepuoguueckoro 3akoHa /I. V1. MeH/enieeBa Kak OCHOBHOI'O 3aKOHa XUMUH;



— Y4eHUs O CTPOEHUU aToMa U XUMUUeCKOM CBSI3U;

— Mpe/iCTaB/IeHUH 00 3/1IeKTPOTUTHUECKOM JUCCOIMALIMH Bell[eCTB B PaCTBOpaXx.

TeopeTuueckrie 3HaHUSI PACCMaTPUBAKOTCS HA OCHOBE SMITMPUYECKU TOAYYEHHBIX U
OCMBIC/IEHHBIX (DaKTOB, pa3BUBAIOTCS IOC/Ie0BaTe/IbHO OT OJHOrO YPOBHSI K [IpPYrOMY,
BBIMOJHSASA YHKLMKA OOBSICHEHUSI W TIPOTHO3UPOBAHUST CBOWCTB, CTPOEHUsI U BO3MOXKHOCTeM
MPaKTUYeCKOro MpUMeHeHHs Y TIOJTyYeHUs] U3yuaeMbIX BelleCTB.

OcBoeHHe TIPOTrPaMMbI TI0 XUMHM CIOCOOCTBYeT (hOPMHPOBAHUIO TPE/CTaBI€HUS O
XUMHUYECKOW COCTaBJ/IsIIOIed HayuyHOW KapTWUHbI MUDa B JIOTMKe €€ CHCTeMHOW MpPUPO/bI,
L[EHHOCTHOT'O OTHOILIEHMS K HayuHOMY 3HAaHUIO U MeTo/laM IO03HaHusl B Hayke. V3yueHue
XUMUW TIPOUCXOJUT C TIpMBJeUueHHeM 3HaHUM U3 paHee W3YyUeHHBIX YueOHBIX IpeJMeTOB:
«OkpyxKaroiuii Mup», «brosorus. 5—7 Knaccbi» U «Pu3nkKa. 7 Kjaacc».

[1py U3yueHUU XUMHUM TIPOUCXOAUT (hOPMHUPOBaHKEe 3HAaHUM OCHOB XMMHUUECKON HayKu
Kak 00/1acTh COBPEMEHHOT'0 eCTeCTBO3HaHMsI, NTPAKTUUYeCKOH /lesTe/IbHOCTH UesioBeKa M Kak
OJJHOTO W3 KOMIIOHEHTOB MMPOBOHM Ky/JbTYpbl. 3ajladya yueOHOTrO TipeZiMeTa COCTOUT B
(hopMHPOBaHUM CHCTEMbl XUMUUECKUX 3HAaHUW — Ba)KHEUIINX (DAKTOB, TTOHSTHH, 3aKOHOB U
TEOPeTUYEeCKUX TI0JIOKEHUM, JOCTYIHBIX 0000IeHH MHPOBO33pEeHUeCKOr0 XapakTepa,
s3bIKa HayKW, B TIPUOOLIEHNM K HAyUYHbIM METO/|aM TO3HAHWs TPYU W3y4eHWU BeIecTB U
XUMUUECKUX peaklui, B (OPMUPOBAHWK U Pa3BUTUU T03HABATE/NbHbIX YMEHUM U HX
NpUMeHeHNd B Yy4eOHO-TIO3HaBaTeJIbHOM U yueOHO-MCC/Ie[]0BaTebCKON  [/1esiTe/IbHOCTH,
OCBOEHUH TIpaBU/I 6e3011acHOT0 0OpallleHus C BelljeCTBaMU B ITOBCEeIHEBHOM >KU3HU.

[Tpu u3yueHUM XMMUHM Ha YPOBHE OCHOBHOTO 00IIlero oOpa3oBaHUsI Ba)KHOe 3HaUeHHe
MpUOOpe/N Takue 11e/H, Kak:

— (¢opMupoBaHMe  WHTe/UIEKTyaJlbHO  Da3BUTOM  JIMYHOCTHM, TOTOBOM K
camMo00pa30BaHMI0, COTPYAHUYECTBY, CAMOCTOSITE/IbHOMY TIPUHSTHIO peIleHuH, CriocoOHOMH
a/IaTI TUPOBATHCS K OBICTPO MEHSFOLUMCST YCJIOBUSIM JKU3HU;

— HarpaB/JeHHOCTh OOyueHHMs Ha cHUCTeMaTHyeckoe TpuoOIiieHre o0yuaromumxcs K
CaMOCTOSITEJIbHOM ~ TI03HABaTe/JIbHOM  [leiTeIbHOCTH, Hay4yHbIM MeTO[aM  I03HaHuS,
(hopMUPYIOLIUM MOTHUBALIMIO U pa3BUTHe CITIOCOOHOCTEH K XUMUU;

— obecrieueHre yCJI0BUM, CTIOCOOCTBYIOMIMX TPUOOpeTeHHI0 00yUYaroIUMUCS OIbITa
pa3Ho00pa3Ho# AeaTeTbHOCTH, TTO3HAHMS U CAaMOTIO3HAHMS], K/TFOUEBbIX HABBIKOB (K/TFOUEBBIX
KOMITeTeHIU), UMEIOIIUX YHHBepCcalbHOe 3HaUeHue [ Pa3/IMUHbIX BUJOB JesiTe/IbHOCTH;

— (opmupoBaHue 001el (YHKI[MOHAIBHOM M eCTeCTBeHHO-HayuHOW IPaMOTHOCTH, B
TOM UHC/Ie YMeHUN OOBSICHATh U OLleHWBATh $IBJIEHUsS OKPY)KAIOILEr0 MHpa, HCIOb3Ys
3HAHWS U OTIBbIT, TIOJTyYeHHbIe TIPYU U3yUeHUU XUMHU, TIPUMEHSITb WX TIPU pellleHny pobiieM B
MOBCeJHeBHOM XKU3HU U TPY/OBOU J1eITe/IbHOCTH;

— ¢dopmupoBaHue y 00ydYarOLUMXCs TYMAaHHCTHUECKWX OTHOILIEHWH, TOHUMAaHUS
L[EHHOCTH XUMHUYeCKUX 3HAHWHU [I/Is1 BEIPAaOOTKHU 9KOJIOTHUECKH 11e/1ec000pa3HOro MoBe/IeHus
B OBITY W TPY/IOBOM [eSTeJTbHOCTH B LIe/ISIX COXPAaHEHWsI CBOETrO 3/I0POBbsl U OKDY’Karolen
TPUPOJHOM Cpe/ibl;

— pa3BUTHe MOTUBAlMM K OOy4YeHHMIO, CrOCOOHOCTeH K CaMOKOHTDOJIIO U
CAaMOBOCITUTAaHUI0O Ha OCHOBE YCBOEHHsI O0O0IleuesioBeYeCKUX I[eHHOCTeH, TOTOBHOCTU K
0CO3HAHHOMY BBIOOPY MPOQW/IS ¥ HATIPAaB/IEHHOCTH Jla/TbHeUIero 0o yueHwus.

OO0111ee UKCI0 YacoB, OTBEJEHHBIX /ISl U3yUeHHsI XMW Ha YPOBHE OCHOBHOTO 0011[ero
obpa3oBanwus, coctasysier 136 uacoB: B 8 kiacce — 68 uacoB (2 yaca B Hezien0), B 9 Kiacce —
68 uacoB (2 uaca B Hefie/t0).



COJAEPXAHME OBYYEHUSA
8 KIIACC

ITepBoHauyanbHbIE XMMHUYECKHe TOHATUA

IIpenMer xumuu. Ponb XMMUU B KU3HU UejioBeKa. XMMUsS B CUCTeMe Hayk. Tenma u
BelllecTBa. Pu3nuecKre CBONCTBA BelleCcTB. ArperaTHoe COCTOsiHWe BelljecTB. [loHsATHe O
MeTOZax MO3HaHUs B XMMHUH. UncThie BellecTBa U cMecd. CriocoObl pa3zienieHust CMecei.

ATOMBI M MOJIeKyJibl. XUMHYecKhe >3jieMeHTbl. CHMBOJIbI XUMHUYECKUX 3JIeMEeHTOB.
[IpocTble U c/10KHBIE BeljecTBa. ATOMHO-MOJIEKYJISIPHOE yUeHHe.

Xumunyeckasi ¢opmysa. BaneHTHOCTH aTOMOB XHMMHYECKUX 3/1eMEeHTOB. 3aKOH
TIOCTOSIHCTBA CocTaBa BellectB. OTHocuTenbHasi aroMHasg Macca. OTHocuTesnbHas
MoJIeKyJisipHast Macca. MaccoBas [[o/1s1 XMMUU€eCKOr0 3/IeMeHTa B COeZJUHeHVH.

KonuuectBo BemjectBa. Mosb. MosisgpHas Macca. B3auMocCBsi3b KOJMueCTBa, MacChbl U
yKc/ia CTPYKTYPHBIX eIWHUL] BeljecTBa. Pacuétol o hopMysnaM XUMUUECKUX COeUHEHU.

dusnyeckue U XMMUUYeCKre SIBJeHHs. XUMHWUeCcKasi peaklus M e€ TIpU3HaKU. 3aKoH
COXpaHeHHsi MacChbl BelllecTB. XuUMHUueckrde YypaBHeHUs. Kiaccubukauys XuUMUUECKHUX
peakIuii (CoeIMHeHMs], pa3/Io’KeHUsI, 3aMelrieHyst, 0OMeHa).

Xumuueckuti IKcnepumeHm:

3HAaKOMCTBO C XMMHWYeCKOH TOCY/[01, TpaBUaMH paboThI B 1aOOpaTOPUM U MPUEMaMHU
obparrieHus ¢ 1abopaTOpHBIM 000pyIOBaHUEM, U3yUueHUe U OmnHcaHue (PU3NUecKuX CBOWMCTB
00pa3lioB HeopraHWYeCcKUX BellecTB, HabmoaeHue ¢u3nyeckux (TiaBleHHe BOCKa, TasHUe
NbJla, pacTUpaHUe caxapa B CTYIKe, KATleHre Y KOHJeHCalysl BO/bl) U XUMUUeCKUX (TopeHne
CBeuM, TpOKaIuMBaHWe MeJHOW TIPOBOJIOKH, B3aWMO/JeHCTBHe Mesa C KHUCIOTOMN) sIBJIeHWM,
Hab/foZleHe W OMMcaHWe TIPU3HAKOB TPOTeKaHWs XWMHUYeCKUX peakUuil (passiokeHue
caxapa, B3aMMOJEHCTBHe CepHOM KHC/IOThI C XJIOPUOM Oapwisi, pa3/ioykeHWe THUAPOKCHUZA
Meau (II) mpu HarpeBaHuM, B3aUMO/ENCTBUE Kejie3a ¢ pacTBopoM conv meau (1I), usyuenue
Ccroco0OB  pasjiesieHusi CMeceili: C TIOMOIIbI0 MarHuTa, (WILTPOBaHWE, BhIMIAPUBAHUE,
JUCTUJUISALMS, XpoMmartorpadusi, TpOBe/ieHHe OUYKMCTKWA TIOBAPEHHOM coyiv, HabmojeHue U
OMNMCaHWe pe3y/lbTaTOB MPOBeJIeHUs OMbITa, WUIFOCTPUPYIOLEr0 3aKOH COXPaHEeHUsI MaccChl,
co3/iaHue Mojiesiel MosieKy/ (1L1apoCTep)KHEeBBIX).

Ba)kHelIIMe npe/CcTaBUTe/ I HeOPraHNUeCKHX BellecTB

Bo3gyx — cmech rasos. CocraB Bo3gyxa. KUciopos — 371eMeHT U IIPOCTOe BelecTBO.
HaxoxzgeHue kucaopoja B Tmpupoje, (usnueckre M XUMUYeCKUe CBOMCTBa (peakiuuu
ropenusi). Oxkcuzpbl. [IpuMeHeHune &Kuciopoga. CrocoObl TMOMydYeHUs KHUCIOpoJa B
nabopatopud ¥ TMPOMBIIUIEHHOCTH. KpyroBopor kucimopoga B mipupoge. O30H —
a/JIOTPOITHAsE MOAU(UKALUS KUCIOPOZA.

TerioBoil 3¢hdeKT XUMUUeCKOW peakLyd, TePMOXHMMHYECKHe YpaBHEHWUs, 3K30- U
SHAOTePMUYECKHe peakluu. TOMaMBO: yrosb U MeTaH. 3arpsi3HeHHWe BO37yXa, yCUJIeHHe
napHUKoBoro 3¢ dekTa, pa3pylilieHre 030HOBOTO CJIOSI.

Bopgopon — snemeHT M mpocroe BellecTBo. HaxoxkzeHue BoJopoZa B MPUPOZE,
(bu3nyecKre U XUMUUECKHe CBOMCTBA, MPUMeHeHHe, CrIoCco0bI TIoTyyeHrst. KUC/IOThI U COMH.

MonsipHbIii 00bEM Ta30B. PacUéThl 110 XUMUUECKUM YPaBHEHHSIM.

dusnueckue CBOMCTBA BOAbl. Boga kak pacrtBoputens. PactBopel. HacelimeHHble u
HEeHacChIIlleHHble pacTBOpPbL. PacTBopMMOCTh BelljecTB B Boze. MaccoBas [0/ BelleCTBa B
pacTtBope. XMMHUeCKHe CBOKCTBA BOAbl. OCHOBaHMsA. Posib pacTBOpPOB B MPUPOJE U B XKU3HU
yesioBeka. Kpyrosopor Bojpbl B Npupoje. 3arpsisHeHue NpUupoAHbIX BoZ. OXpaHa U OUMCTKA
MPUPO/JHBIX BOJ,.

Knaccudukaiysi HeopraHuueckux coenvHeHuit. Oxkcuzbl. Knaccudukaiys OKCcH/0B:
coneobOpa3yroiue (OCHOBHBbIE, KHCJIOTHbIe, aM(bOTepHbIe) U  HecosieoOpa3yroIiue.



Homenknatypa okcuioB. Pusmyeckue U XUMHUeCKHe CBOMCTBa OKCUOB. IlomyueHue
OKCH/IOB.

OcHoBanud. Kraccudukalyss OCHOBaHWM: WLIENIOUM WM HEPAacTBOPHUMbIE OCHOBaHWMSI.
HomenkaTypa ocHoBaHui. Pu3nueckre U XMMUUeCKHe CBOWMCTBa OCHOBaHUM. [TosydyeHue
OCHOBaHUM.

Kucnotel. Knaccudukarnusi  kucior. HomeHknatypa Kuciaor. Pusuueckue U
XUMHUUecKre CBOMCTBa KucaoT. Pspa aktuBHOcTHM MeTa/uioB H. H. Bekertora. IlosyueHue
KUCJIOT.

Conu. HomeHnknaTypa cosieid. @r3nueckue U XuUMUUeckre cBoMcTBa coseid. [Tonyuenue
coJiei.

'eHeTHueckas CBSI3b MeXXY K/1aCCaMU HeOPraHUUeCKUX COeJUHEHUM.

Xumuueckuti 3KcnepumeHm:

KaueCTBeHHOe OIlpe/leJieHHe COZlep)KaHusi KUCIOpoJa B BO3JAyxXe, [OJIyuyeHue,
cobupaHue, pacrio3HaBaHHe U U3ydyeHHe CBOMCTB KHC/IOPO/a, Hab/IojeHre B3auMOo/eCTBHS
BelIeCTB C KWUCIOPOJOM U YC/IOBUSI BO3HMKHOBEHMSI U TpeKpalljeHusi ropeHusi (moxkapa),
03HaKoM/IeHHe C oOpa3llaMyd OKCHUJOB U OIMCAHWe WX CBOWCTB, TOJyuyeHHWe, COOMpaHWe,
pacrio3HaBaHWe W HW3yueHHe CBOMCTB BOJOpoja (ropeHue), B3aMMOJENCTBHE BOZOPOJA C
okcuzoM Meau (II) (BO3MOKHO HCIIO/Ib30BaHHE BU/IeOMAaTePHAOB), HabrOZieHre 00pa3IioB
BeIlleCTB KOJIMYeCTBOM 1 MOJb, HCCAelOBaHWe O0COOEHHOCTeM pacTBOPEHUS! BeIeCTB C
pa3/IMyHON paCTBOPUMOCTbHIO, IPUTOTOBJIEHWE PaCTBOPOB C OMpe/ie/IEHHON MaCCOBOU Jlo/iei
pPacTBOPEHHOI'O BelleCTBa, B3aWMO/JeHCTBUe BOJAbI C MeTa/ulaMU (HaTpUeM U Kasbl[ieM)
(BO3MOXKHO HCIT0/Ib30BaHUe BHleOMaTepuasioB), MCC/IeoBaHHe 00pasilioB HeOpraHUYeCcKuX
BeIIleCTB Pa3/IMUHBIX K/IaCcCOB, HAO/MO[eHHe M3MeHeHHUs] OKPAaCKU WH/IMKAaTOPOB B PacTBOpax
KUCJIOT W 1jesioueld, usyueHue B3aumogeiictBusi okcuga meau (II) ¢ pactBopom cepHoi
KUCJIOTBI, KUCJIOT C MeTa/ljlaMW, peakLui HeuTpanu3aluu, MOoaydyeHWe HepacTBOPUMbIX
OCHOBaHWl, BbITECHEHME OJHOTO MeTa/ula JpPYrMM K3 pacTBOpa COJiM, pelleHue
JKCIepUMeHTabHbIX 3a/lau 1o TeMe «Ba)KHellll11e K/lacCbl HEOPraHUYeCKUX COeHEeHU».

ITepuoguueckui 3akoH U [lepuoanueckas cucreMa XUMHUeCKUX 3/ieMeHTOB 1. W.
MenpeneeBa. Crtpoenue aTOMOB. Xumuueckas CBA3b. OxkuciIuTe/bHO-
BOCCTAaHOBHTE/IbHbIE PeaKIuu

[TepBble TOMBITKKA KIaCCU(PUKALMU XWMHUYECKUX 37eMeHTOB. [loHsATMe O Trpymmax
CXOHBIX 3/1eMeHTOB (Le/I0YHble U 1IjeI0YHO3eMe/lbHble MeTasl/bl, rajoreHbl, WHEPTHhIE
rasbl). DJieMeHThI, KOTOpble 00pa3ytoT aMmdoTepHbIe OKCHU/BI U THAPOKCH/IBI.

[Tepyuopnueckuit 3akoH. Ilepuoguueckas cucteMa XuUMHAUYeCcKUX >jeMeHTOB [. U.
MenpeneeBa. KopoTkoneproaHas U AjauHHonepuogHasi (Gopmbl [lepuoguyeckoid cUCTeMbl
xumMuueckux sjemMeHToB [l. V. MenpgeneeBa. [lepuoabl v rpynmbl. PU3NUECKUM CMBICIT
MOPSIAKOBOTO HOMEPA, HOMEPOB epro/ia U FPYIIIbI 3/IeMeHTa.

Ctpoenune aromoB. CocrtaB aTtoMHbIX sfep. M3ortomnbl. OsiekTpoHbl. CTpoeHue
9JIEKTPOHHBIX 000/10UeK aTOMOB IepBbIX 20 XWMHUUYECKHUX 37eMeHTOB Ilepuozamueckoi
cucremsl [I. V1. MeHgeneeBa. XapakTepuCTUKa XMMHAUYECKOT'O 3/IeMeHTa I10 ero I10JI0KeHUIO B
[Tepuoguueckou cucreme [1. V1. MeHpeneesa.

3aKOHOMEPHOCTM  W3MeHeHMsl  paJiuyca aTOMOB  XWMHUUECKMX  3JIEMEHTOB,
MeTa/UTMYeCKUX U HeMeTa/l/TM4eCKHMX CBOMCTB 10 FPYIaM U Mepruo/iam.

3HaueHve Ileproguueckoro 3akoHa U IleproguueckoM CHUCTEMbI XUMHUYECKHUX
3JIEMEHTOB Ji/Is1 pa3BUTHs HayKu M NpakTUkU. [1. 1. MeHzieneeB — yuéHbIM U rpaKiaHUH.

XvuMmuueckasi  CBA3b.  KoBaseHTHass  (TosisspHass W HEMOJSIpHasi)  CBSI3b.
ONeKTPOOTPULATeTbHOCTh XUMHUUECKUX 371eMeHTOB. VIOHHas CBsi3b.

Crernenb okucieHus. OKUCIMTeTBHO-BOCCTAHOBUTe/IbHbIe peakuuu. IIporeccer
OKHCJ/IeHUSI ¥ BOCCTaHOB/IeHUs1. OKHUC/TUTeNIM U BOCCTAHOBUTEJIH.

Xumuueckuti 3kcnepumeHm:



r3yueHre 00pasL[OB BeleCTB MeTalJIoB U HeMETa/UIOB, B3aUMO/eiCTBHe THAPOKCHIA
LIMHKA C pacTBOpaMM KUCJ/IOT U Lje/I0uel, IPoBe/ileHre OMbITOB, UITFOCTPUPYIOLIUX TPUMepbI
OKUCJIUTeTbHO-BOCCTAHOBUTEJIbHBIX PeakLuil (ToOpeHue, peakLiuu pa3/ioyKeHus, COeJUHEHMS).

MeasicnpeomemHble ces3u

Peanuszaiusi MeXnpeAMeTHbIX CBs3€ll TMpU U3yueHUM XUMUA B 8 Kiacce
OCYIL[ECTBJISIETCS Yepe3 HCIO/b30BaHWe KakK OOIIMX eCcTeCTBeHHO-HAyYHBIX MOHSTUM, TakK U
TIOHSITUM, SIB/ISIOLLMXCS CUCTEMHBIMM /Il OT[e/bHbIX MPeJMETOB eCTeCTBEHHO-HAay4uHOIo
LIMKJ/Ia.

OO1e ecTecTBeHHO-HAayuHble TIOHSTHS: HayuyHbIN (akT, THUIOTe3a, TEOpHs, 3aKOH,
aHa/iM3, CHUHTe3, KjlaccUbUKalusi, TepUOJUUHOCTb, Hab/rofeHue,  JKCIepUMEHT,
MO/leTMpOBaHue, U3MepeHre, MO/ielb, SIBJIEHUE.

dusrka: Marepus, aToM, 37eKTPOH, TPOTOH, HEWTPOH, WOH, HYK/WJ, HW30TOIbI,
PaJIM0aKTUBHOCTb, MOJIeKY/a, 3JIeKTPUUeCKUi 3apsi/i, BelecTBO, Teno, 00BEM, arperaTHoe
COCTOSIHME BelLLeCTBa, ra3, (u3nueckre BeJIUUMHbI, eIUHULIbI U3MepeHusi, KOCMOC, T/IaHeThI,
3B€31b1, CoJTHIIE.

Buonorust: porocuHTe3, ApixaHue, bruocdepa.

leorpadus: armocdepa, ruzpocdepa, MuHepasibl, TOpPHble TIOpPOAbI, II0/Ie3HbIE
HCKOTlaeMble, TOTJIMBO, BOJHbIE PeCYPChI.

9 KJIACC

BemjecTBo U XUMHYeCKas peakLusi

[Tepuoanueckuii 3akoH. Ilepuoguueckas cucTeMa XUMUUeCKMX 3jeMeHTOB [. W.
MengeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B H3MeHEHWH CBOWCTB XUMHYECKUX
3/IeMEHTOB TepBbIX TPEX MEepUOO0B, Kalus, KaabLusi U UX COeAUHEHW B COOTBETCTBUU C
T0JI0’KeHWeM 371eMeHTOB B [lepuorueckoii cucTeMe U CTPOeHHEeM X aTOMOB.

CTpoeHue BelllecTBa: BUJbl XMUMHUUYECKOW CBsA3U. TUIMbl KPUCTA/UTMUECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BellleCTBa OT TWIIA KPUCTA/UTMUECKOW PElISTKU U BUa XUMHUUYECKOU
CBSI3U.

Knaccudukauys 1 HOMeHK/IaTypa HeopraHM4eCcKUX BelllecTB. XHMHUYecKre CBOWCTBA
BeII[eCTB, OTHOCSILIMXCS K Pa3/IMuHbIM K/laccaM HeOpraHUueCcKUX COoe/IMHeHUH, TeHeThyecKast
CB$13b HEOPraHMYeCKUX BellleCTB.

Knaccudukauys XyuMUYecKMX peakUWid [0 pa3/MuHbIM MpH3HaKaMm (M0 4YuCIy |
COCTaBy YYacCTBYIOILIMX B peaklUM BellecTB, MO TeraoBoMy 3¢hdekTy, 1Mo U3MeHeHUIO
CTereHel OKUC/IEHUS] XUMUUECKUX JIEMEHTOB, 10 00paTUMOCTH, TI0 YYaCTHIO KaTalinu3aTopa).
IK30- ¥ SHJ]0TepMUYeCKUe peaki[ii, TepMOXUMUYECKUe YPaBHEeHUSs.

[ToHsATHE O CKOPOCTH XUMHUYECKOM peakiyu. [ToHsiTHe 06 0O0paTUMBIX M HEOOpAaTUMBIX
XUMUUECKUX peaklusix. [ToHSATHe O TOMOTeHHBIX U TeTeporeHHbIX peakiusix. [loHsATHe o
karanuse. [loHsTHe O XUMUYeCKOM paBHOBecuM. @aKTOphl, BIHUSIOL[ME Ha CKOPOCTh
XUMUUECKOMN peakliy 1 M0JI0’KeHNe XMMHUUYeCKOr0 PaBHOBECHS.

OKUC/IMTEe/TbHO-BOCCTAaHOBUTE/IbHBIE PeaKl[iH, JIEKTPOHHBIN OasiaHC OKUC/IUTE/TbHO-
BOCCTAaHOBHUTE/IbHOW peakuyy. CocTaB/ieHre ypaBHEHHN OKUCIUTE/IbHO-BOCCTAHOBUTE/IbHBIX
peakiyii C UCI0/Tb30BaHNEM MeTo/la 3/IeKTPOHHOTO OaaHca.

Teopusi 271€KTPOIUTUUECKON AUCCOLMALMU. DJIEKTPOJIUTbl U HEIJIeKTPOJIUTHI.
KarroHbl, aHMOHBI. MeXaHW3M [UCCOLMalMU BellleCTB C Pa3/iMuHbIMA BUIaMUA XUMUUECKOU
cBsizu. Cternenb aAuccoranii. CUIbHBIE U C/1abble 3/IeKTPOTUTHL.

Peakiiuy MOHHOTO OOMeHa. Y CJIOBHSI TTPOTeKaHWsI Peakluii HOHHOTO 0OMeHa, TOJTHbIe
Y COKpallléHHble MOHHblEe ypaBHeHHs peakiyid. CBOMCTBa KHMCJIOT, OCHOBAaHMM M COJIeH B
CBeTe Tpe/ICTaBlIeHUN 00 3/IeKTPOIMTHUECKOW AucCcolvaliui. KauecTBeHHble peaklid Ha
1oHbl. [ToHATHe 0 TUApo/M3e CoJieit.

Xumuueckuti 3kcnepumeHm:

03HaKOMJIEHHEe C MO/Ie/ISIMU KPUCTa/LTMYeCKUX PeIIETOK HeOpraHWYecKrux BelecTB —
MeTa/JIOB M HeMeTa/sioB (rpagura W anMasa), CJAOXKHBIX BeL[eCTB (X/IOpyUja HaTpus),



WCCIe/JOBaHUe 3aBUCMMOCTA CKOPOCTU XMMHUYECKOW peakLMH OT BO3ZEUCTBUS Pa3/MUHbIX
(akTOpoB, HCCAefOBaHME  3EKTPONPOBOAHOCTH  pAacTBOPOB  BeLIeCTB, IMpoLecca
JICCOLMALMA KUCJIOT, 1e/ioueid U coseil (BO3MOXKHO HCIIO/Ib30BaHHEe BU/IE0 MaTepuasioB),
TIPOBe/IeHNe OTbITOB, WITFOCTPUPYIOLUX MPU3HAKU TIPOTEeKAaHUsI peakluid MOHHOTO oOMeHa
(obpa3oBaHue ocajka, BblJesieHHe ra3a, oOpa3oBaHHe BO/bl), OIBITOB, WUTFOCTPUPYIOIINX
MpUMepbl OKUC/IUTE/bHO-BOCCTAHOBUTE/IbHBIX peakLUii (ropeHue, peakLuu pas/ioyKeHus,
COeJMHEeHMsI), pacrio3HaBaHWEe HEeOPraHWUeCKHWX BelIeCTB C TIOMOIIbI0 KaueCTBEHHbBIX
peakiivii Ha MOHBI, pellleHre SKCIIepUMeHTa/IbHbIX 3a/au.

Hemerasibl 4 UX COeJUHEHUSA

OO01iast XxapakTepuCTUKa ranoreHoB. OcOOeHHOCTH CTPOEHHWsI aTOMOB, XapaKTepHbIe
cTenieHd OkuceHusi. CTpoeHue U (U3MUeCKre CBOMCTBA TMPOCTHIX BELECTB — TaJOreHOB.
XyUMHUUeCcKre CBOMCTBA Ha MpuMepe xyiopa (B3auMOZEMCTBHE C MeTa/lJlaMU, HeMeTasllaMH,
mjesiouamu). XsopoBogopoA. ConsiHasg KHUC/IOTa, XUMHWUeCKHWe CBOWMCTBA, II0JyueHue,
rnpuMeHeHue. /lelicTBHe Xjiopa W XJIOPOBOZOPOJA Ha OpraHM3M uYejioBeKa. BakHeliue
XJIOPU/IbI U X HaXO)XKJeHue B TIPUPO/JIe.

OO01jast xapakTepucTuka 3emMeHTOB VIA-rpymmbl. Oco6eHHOCTH CTPOeHUsI aTOMOB,
XapakTepHble cTereHU okucieHusi. CTpoeHue U ¢u3nUyecKre CBOMCTBA MPOCTHIX BEILEeCTB —
KUCJIOpO/ia U cepbl. AJIZIOTPOITHbIe MOAU(UKALIMU KUC/IOPOAA U cepbl. XUMUUeCKHe CBOMCTBA
cepbl. CepoBOZIOPOZ, CTpOeHHe, ¢u3nueckrue U XMMUueckue cBoilicTBa. OKCHIbI cepbl Kak
rpe/iCTaBUTEeIN KUC/IOTHBIX OKCHU/I0B. CepHast KMC/I0Ta, (r3nuecKre U XMMUUeCcKre CBOMCTBa
(obmme Kak TIpe[CTaBUTe/NsT Kjaacca KUCIOT U crenuduueckue). XUMUUECKHE PeakI[hH,
Jie)kalljie B OCHOBE TIPOMBIIIJIEHHOTO CIIOco0a ToyueHUst CepHOM KUCIOTHI. [IpuMeHeHue
cepHOMl KUCIOTbL. CoO/MM CEepHOM KUCJIOTHI, KaueCcTBeHHasi peaklys Ha Cyab(aT-hoH.
HaxoxxzeHue cepbl U eé coelMHEHU B Mpupojie. XMMUUECKOe 3arpsi3HeHHe OKpYrKarolei
cpefbl COeJUHEHUSIMM Cepbl (KUCJIOTHbIE [OXKW, 3arpsi3HeHHe BO3/4yXa U BOJOEMOB),
CTI0COOBI ero MpeAoTBpaIeHuUs.

OO01jast xapakTepucTHUKa 3/eMeHTOB VA-rpymmbl. OcoOeHHOCTH CTPOeHHsI aTOMOB,
XapakTepHble CTeNeHW OKHUC/IeHus. A30T, pacrlpocTpaHeHue B Mpupofe, Gu3nueckde u
XUMUUecKWe cBolcTBa. KpyroBopoT as3oTa B TMpupoe. AMMUAK, ero ¢usnueckue u
XUMHUUeCKWe CBOWMCTBa, ToJjiyueHWe U TpumeHeHue. Coiyd amMMOHUS, uX (u3UuecKkue U
XUMHUUeCKHe CBOWCTBA, mMprMeHeHue. KauecTBeHHasi peakijusi HA MOHbI aMMOHMUSI. A30THast
KUCJIOTa, eé TosiyueHue, (hr3nyeckre U XMMUUYECKre CBOMCTBa (0OIIMe Kak TpefCcTaBUTesIs
KJlacca KUCJIOT U crieljudurueckre). Mcnomb30BaHe HUTPATOB U COJieli aMMOHUSI B KauecTBe
MUHepa/bHBIX y700peHni. XUMHUUeCKoe 3arpsis3HeHHe OKPY)Karolled cpeJbl coeuHeHUsIMU
a3oTa (KUC/IOTHBbIe [IOK[OM, 3arps3HeHve BO3/AyXa, IMOYBbl U BOA0EMOB). DPocdop,
annotrponHble moAudukauuu docdopa, ¢usnyeckue U XuMUueckue cBoicTBa. OKcuf
dochopa (V) u docdhopHas kucaora, pusmyecke M XUMHUYeCKUe CBOMCTBA, MOTy4YeHUe.
Vcnonb3oBanue GochaToB B KaueCTBe MUHEPAIbHBIX y100peHu .

OO01ast xapakTepucTtuka 37emMeHTOB [VA-rpymmbl. OcOGeHHOCTH CTPOeHUsI aTOMOB,
XapakTepHble  CTeMeHW  OKUCJIeHWs.  YTIJIepoJ,  aJJOTpOIHble  MoAudUKaluy,
pacrpocTpaHeHWe B Tpupofie, (GuU3WUecKre U XUMHUECKHWe CBOWCTBa. AzcopOrws.
KpyroBopot yrneposa B mpupoge. Okcuzbl yriepoja, ux ¢usnueckue U XUMHYeCcKue
CBOMCTBa, JieMCTBUE HA >KMBble OpraHU3Mbl, MOJyYeHUe U TIpUMeHeHue. JKOJOorhvYecKue
npo0siemMbl, CBs3aHHBIe C OKcuzoM yriepoza (IV), rumoresa rino0asbHOTO TMOTEIVIEHUS
K/IMMaTa, TapHUKOBBIA 35(@dekT. YronbHasg Kuciora U e€ coau, ux ¢usuueckre u
XVUMUYeCKre CBOMCTBa, TIOJydeHHe W TipuMeHeHue. KauecTBeHHasi peakijusi Ha KapOoOHaT-
WoHbI. Vcrosb30BaHWe KapOOHATOB B OBITY, MeJUIMHE, TIPOMBIIIEHHOCTU U CETbCKOM
XO035IMCTBe.

[TepBOoHaua/TbHBIE TIOHSATHS 00 OPraHUYeCKUX BeIeCTBaX KakK O COeMHEHUSX yriepofa
(MeTaH, 3TaH, STW/eH, alleTWIeH, 3TaHOJ, TJIMLEPUH, YKCycHas Kucjorta). IIpupogHbie
WCTOYHUKU YTJIEBOJOPOJOB (YroJsib, TIPUPOJHBINA Ta3, He(Th), TIPOAYKTHl UX TepepaboTKu



(beH3uH), UX pojib B OBITY W TPOMBIIUIEHHOCTU. [loHATHE O OHOIOTMYECKH Ba’KHBIX
BellleCTBaX: >KUpax, Oeskax, yrjieBojax — W WX POJM B >KU3HU ueyioBeka. MaTepuasibHOe
eIMHCTBO OPraHUYeCKUX U HeOPTraHUUECKHX COeMHEeHHUH.

Kpemnuii, ero ¢usnueckve W XWMUUeCKHe CBOWMCTBa, TOJyuyeHHWe W TpHMeHeHUe.
CoemuHeHusi kKpeMHUsI B mipupoge. OOiue mpezcrtaBieHusi o6 okcuge kpemuusi (IV) u
KpeMHUeBOM Kucyiote. CHUIMKAThl, WX WCIOMb30BaHHEe B ObITY, B TPOMBIIIEHHOCTH.
BaxHelie cTpouTe/ibHbIe MaTepuasbl: KepaMHKa, CTeK/Io, [leMeHT, OeTOH, >Kene300eToH.
[Tpob6siembl 6e30MacHOTO MCII0/Ib30BaHUSI CTPOUTENBHBIX MaTepuasioB B TOBCEJHEBHOU
JKU3HHU.

Xumuueckuti IKcnepumeHm:

n3yueHHWe 00pa3lioB HEOpPraHWYeCKWX BeIeCcTB, CBOWCTB COJSIHOW KUC/IOTHI,
MIpOBe/ieHre KaueCTBEHHBIX peakWid Ha XJIOPUJ-MOHbI W HaO/oJeHWe TPU3HAKOB WX
MpPOTEeKaHWsl, OMbIThl, OTPaKarolue (Uanyeckue U XUMUUeCKWe CBOMCTBA rajioreHOB U UX
coeuHEHWM (BO3MOKHO HCIIO/Ib30BaHHE BU/I€OMATEePHA/IOB), O3HAKOMJIeHHEe C 0oOpa3ramu
XJIOpPU/IOB (ra/JIoreHU/I0B), 03HAKOMJIeHHe ¢ 0Opa3ijaMH cepbl U eé coeIMHeHUAMHU (BO3MOXKHO
WCTIONb30BaHUe BHJieOMaTepuasnoB), Hab/roseHue Tmporiecca OOyr/MBaHUS caxapa Tof
JleiCTBMEM KOHL|EHTPMPOBAHHOM CEPHOM KWC/IOThI, U3yueHue XUMHUeCKUX CBOMCTB
pa3baB/ieHHOM CepHOW KHUCJIOTHI, TIPOBe/leHHe KaueCTBEeHHON peakiud Ha Cyib(daT-uoH U
HabJ/roleHre TIpYM3HAKa eé TIpOTeKaHWsl, 03HaKOMJIeHHe C (pU3MuecKUMM CBOMCTBaMH a3o0Ta,
dochopa U ux coeariHeHU (BO3MOYKHO MCIIOMb30BaHHE BHEOMAaTepHA/IOB), 0Opa3jamH
a30THBIX U (ochopHbIX ynobpeHuii, monyueHue, cobupaHue, pacrio3HaBaHWe W W3ydeHHe
CBOMCTB amMMHakKa, MpoBe/ieHre KaueCTBeHHBIX peaki[iii Ha MOH aMMOHUSI U ¢ocdaT-uoH U
v3yyeHWe TPH3HAKOB MX TMPOTeKaHWs, B3aWMOJEWCTBHe KOHLIEeHTPUPOBAaHHOW a30THOM
KUCJIOTBI C MeJbl0 (BO3MOXXKHO HCII0/Ib30BaHHE BHleOMaTepuasnoB), M3yueHHe Mogesei
KPHCTa//IMYeCKUX PeLIETOK anMmasa, rpaduta, (QysnnepeHa, O3HaKOMJIeHHWE C TPOLIeCCOM
azicopOLMM PacTBOPEHHBIX BeI[eCTB aKTHBUPOBAHHBIM YIJIEM W yCTPOMCTBOM TPOTHUBOTras3a,
roJiyueHre, coOrpaHue, pacrio3HaBaHUe W U3yUeHHe CBOWCTB YTJIeKUCI/IOTO ra3a, poBejeHre
KaueCTBeHHBIX peaklMid Ha KapOOHaT Y CUIMKAaT-WOHBI W W3ydeHHe TIPU3HAKOB WX
MpOTeKaHusl, O3HAKOMJIeHWe C TPOAYKLMeH CUIMKATHOM TIPOMBIILJIEHHOCTH, pelleHue
9KCTIepUMEHTa/IbHBIX 3a/1ad 110 TeMe «Ba)kHelIe HeMeTasl/ibl U UX COeJUHEeHUs».

Metanibl M X COeJMHEHHS

OO1jast XapakTepUCTUKA XWUMHUYECKUX 3JIEMEHTOB — METa/UIOB Ha OCHOBAaHUU WX
nonoxkeHuss B Ilepuoanueckor cucreMe xumuuyeckux sneMeHTOB [I. . MeHpeneeBa u
cTpoeHusi aromoB. CTpoeHHe MeTa/IoB. MeTauiiueckass CBsi3b W MeTa/liMuecKas
KpHCTa/l/InyecKasi peliéTka. JJIeKTPOXUMUUECKUN Psifi HarpsbKeHHWH MeTannoB. Pusnyeckue
U XUMHUUYeCKHe CBOMCTBa Merta/uioB. OOiue criocobbl mosyueHuss MeTa/uioB. [ToHsiTHE O
KOPpO3WH METaJUIOB, OCHOBHBIE CTIOCOOBI 3alIUTHI UX OT KOppo3uH. CriiaBbl (CTasib, YyTyH,
JFOpaTFOMUHUM, OPOH3a) U UX TIpUMeHeHre B ObITY 1 TIPOMBIIILJIEHHOCTH.

[[TenouHble MeTa/IbL: MO0KeHUe B [leproanueckoii cucteMe XUMHUUYEeCKUX 37IeMEHTOB
L. N. MengeneeBa, CTpoeHHe HX aTOMOB, HaxOXJeHWe B Iipupofe. dusnyeckue u
XUMHUUeCKHe CBOMCTBa (Ha mprMepe HaTpusi U Kaausi). OKCUbI U TUAPOKCUbI HATpUSl U
Kanusi. [IprMeHeHue 111e/I0YHbIX MeTasyIOB U UX COeMHeHU.

[ITeslouHO3eMeIbHBIE MeTa/l/Ibl MarHUW W KajbLUi: MOjoKeHWe B Ilepuoguueckon
CUCTeMe XMMUUYeCKUX 37ieMeHTOB [I. V1. MeHesieeBa, CTpOeHHe UX aTOMOB, HaXOXX[eHue B
npupozie. Pusnueckue U XUMHUUECKUe CBOWCTBA MarHus W Kajbliusi. BaxHeiiive
coeiMHeHUs1 Kaiblusi (OKCH, TUAPOKCH[, coyr). JKECTKOCTH BOABI M CIOCOOBI eé
yCTpaHeHws.

AnroMuHUM: TojI0KeHWe B Ilepyuosnueckor cucreMe XMMHUUYeCKUX 3jemeHTOB 1. W.
MeHienieeBa, CTpOeHHEe aToOMa, HaXOXKJeHue B TMpupoe. Pusnueckue U XUMUUECKUe
CBOMCTBa amoOMUHUsI. AM(OTepHbIe CBOMCTBA OKCH/A U TUIPOKCHU/A aTFOMUHMUSI.



Keneso: mnosnoxenue B Ileproanueckoi cuctemMe XuMudeckux 3nemeHtoB 1. W.
MeHpeneeBa, CTpOeHHWe aTOMa, HaxoxjeHuWe B mnpupofe. Pusnueckrue M XHUMHUUYECKUE
cBolcTBa >xese3a. OKcuzbl, THAPOKCcUABl U conu kenesa (II) u xeneza (III), ux cocras,
CBOMCTBA U TIO/Ty4eHHe.

Xumuueckutl 3KcnepumeHm:

03HaKoM/IleHHe C obpa3ljaMyd MeTa/yIOB U CIUIaBOB, UX (PU3NUECKUMU CBOMCTBAMH,
M3ydyeHue pe3y/bTaTOB KOPPO3WU MeTas/uIoB (BO3MOXXHO MCIO/b30BaHUE BU/IeOMaTepUasioB),
0COOEHHOCTEM B3aUMOJIEHCTBUSI OKCHJA KalbLMsi W HATpusg C BoZoW (BO3MOJKHO
WCIIONb30BaHWe BHJeoMaTepuasioB), HCCAelOoBaHUEe CBOMCTB >KECTKOW BO/Ibl, TIpoliecca
rOpeHusi Kejle3a B KUCI0poJe (BO3MOXKHO MCIO/Ib30BaHWE BHUeOMaTepyasoB), TPU3HAKOB
MpOTeKaHWsl KaueCTBeHHBIX peaklMii Ha MOHbI: MarHusl, KasbLiUs, a/IFOMUHUS, LIMHKA, )Kese3a
(IT) u »xene3a (III), meau (II), HabFOZEHWE U OMMCAHUE TIPOL[ECCOB OKpAIMBAHUS TJIaMeHU
MOHAaMU HaTpus, Kaausi U Kaublusi (BO3MOXKHO HCII0/Ib30BaHHE BHUJeOMaTepHasoB),
vccieoBaHre aM(OTepHbIX CBOMCTB TMIPOKCH/Ia aTFOMUHUS U TUIPOKCUA LIMHKA, pelleHue
9KCTIepUMEeHTa/IbHBIX 3a/1ad 110 TeMe «Ba)kHelI1e MeTasuTbl ¥ KX COeUHeHUSI».

XuMus ¥ OKpy)Kawlas cpeja

BemjectBa u MaTepuanbl B TIOBCEJHEBHOM JKU3HM ueloBeKa. be3omacHoe
WCTIO/Thb30BaHKe BEILeCTB M XUMHUECKUX peakiuid B ObITy. [TepBast TOMOILb TTPU XUMUUECKUX
0’KOTax U OTpaBJIeHUSIX.

XvMHYeckoe 3arpsi3HeHHe  OKpysKarollell  cpefbl  (TpefiesibHasi — [OMyCTUMast
KOHIL[eHTpaL1s BelrecTs, Aanee — [1/TK). Poib XUMUHY B pellieHUH 3KOJI0THUYeCKHUX TTPo0IIeM.

Xumuueckutl 3Kcnepumenm:

n3yueHrWe 00pa3l[0OB MaTepuasioB (CTeK/IO, CIIaBbl MeTasyioB, TIOJIMMEpPHbIe
Marepuarbl).

MeasicnpeomemHble ces3u

Peanuzaiusi MeXrpeAMeTHbIX CBs3ell TMpU U3yueHMM XuMud B 9 Kiacce
OCYII[ECTBJISIETCS Yepe3 WCTO/b30BaHHEe KaK OOIIMX eCcTeCTBeHHO-HAYUHBIX TMOHSTHH, TakK U
TIOHSITUM, SIB/ISIOLIMXCS CUCTEMHBIMU /il OT[e/bHbIX MPeJMETOB eCTeCTBeHHO-HAayuHOro
LMK/Ia.

OO61me ecTeCTBeHHO-HAayuHbIe TIOHSITHS: HAayuyHbIH (aKT, THUIOTe3a, 3aKOH, TEOpHs,
aHa/M3, CHUHTe3, KaacCUGbUKalusi, TepUOAUYHOCTh, HaOMo/eHre,  IKCTIePUMEHT,
MO/leTMpOBaHue, Uu3MepeHWe, MOJe/b, siB/ieHWe, TapHUKOBbIA 3G deKT, TexHOo/orus,
MaTepuasbl.

dusrKa: Marepusi, aToM, 37eKTPOH, TMPOTOH, HEWTPOH, WOH, HYK/WJ, W30TOIbl,
Pa/IM0aKTUBHOCTb, MOJIEKY/Ia, 37eKTPUUeCKWW 3apsi, TPOBOJHWKH, TOIYIIPOBOAHUKH,
JIUDJIEKTPUKHY, (DOTO3/IEMEHT, BelllecTBO, Teslo, 00bEM, arperaTHoe COCTOSIHHE BeIllecTBa, Tas,
pacTBOp, pacTBOPHMMOCTb, KpUCTa/UIMuecKasi pelléTKa, CIiiaBbl, (U3MUecKUe BeJWUYMHBI,
eIMHULIbI U3MepeHHsl, KOCMUUeCKoe MPOCTPaHCTBO, TIJIaHeThl, 3BE3/bl, CosHLIe.

Buosnorus: gporocunTe3, ApixaHue, brocdepa, IKOCKCTeMa, MUHepa/bHbIe y00peHus,
MHKPO3/IeMeHTbI, MaKPO3/IeMeHThI, TUTaTe/IbHbIe Bell[eCTBa.

leorpadus: armocdepa, rugpochepa, MuHepanbl, TOpPHble TOPOJbI, TOJe3HbIe
HCKOTlaembie, TOTI/IUBO, BOJIHbIE pecypchl.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUA ITPOTI'PAMMBI 110 XUMUWUN HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJ/IBTATBI

JInuHOCTHBIE pe3y/bTaThl OCBOEHHsSI IPOrpaMMbl OCHOBHOrO o001ero obpa3oBaHus
JOCTUTAlTCsl B xofe oOyueHMss XWUMUM B eJUHCTBe Yy4yeOHOW U BOCTIMTaTe/IbHOU
JIesITeTbHOCTU B COOTBETCTBUU C TPAJULIMOHHBIMM DOCCUMCKHMMHU COLIMOKY/BTYPHBIMU U
JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMH, TIPUHSATHIMH B OOIeCTBe TpaBWIaMU UM HOPMaMU
TOBeJIeHUsT M CIOCOOCTBYIOT TpOLIeCcCcaM CaMOTIO3HaHMsl, CAMOPAa3BUTHSI M COLIMAIM3alud
00yuaroIuxcs.

JINuHOCTHBIE pe3yJbTaTbl OTPaXKalOT TOTOBHOCTb O0OYUarOIIMXCSl PYKOBO/CTBOBAThHCS
CUCTeMOM MO3UTUBHBIX LEHHOCTHBIX OpHEeHTALM U paciliMpeHre OIlbITa /IesiTe/IbHOCTH Ha eé
OCHOBe, B TOM UHCJIe B UaCTHU:

1) maTpuOTHYECKOr0 BOCITUTAHUA:

L[EHHOCTHOTO OTHOIIIEHHsI K OTeueCTBEHHOMY KYyJIbTYDHOMY, WMCTOPUYECKOMY U
HAayYHOMY HaC/Ie[Ui0, TIOHUMAaHHWsl 3HaueHUss XUMUUYEeCKOW HayKU B >KU3HU COBPEMEHHOTO
ob11iecTBa, CrtocOOHOCTH BJ/IAZIETh JOCTOBEPHOM MH(MOPMAI[Hel 0 MepeioBbIX JOCTH)KEHUAX U
OTKPBITUSIX MUPOBOM U OTeUeCTBeHHOW XMW, 3aMHTePeCOBaHHOCTU B HAYUHBIX 3HAHUSX 00
yCTPOMCTBe MUPa U 00I11[eCTBa;

2) rpa)kJJaHCKOr0 BOCIIMTaHUSA:

TIpeJiCTaB/ieHnss 0 COLMA/bHbIX HOPMAax W TIPaBW/IaX MEX/IMYHOCTHBIX OTHOIIEHUN B
KO/JIEKTHBe, =~ KOMMYHMKAaTUBHOM  KOMIIETEHTHOCTM B  OOIIECTBEHHO  IIOJIe3HOM,
yueOHOMCC/Ie/[OBaTeIbCKON, TBOPUYECKONW U APYrUX BUAAX [esSTeJbHOCTH, TOTOBHOCTH K
pa3Ho0Opa3HO COBMECTHOW [IeATeJIbHOCTH TPH BBIMOJIHEHUM yueOHBIX, MO3HaBaTeTbHbIX
3a7lau, BBLIMOJHEHWH XUMWYECKMX SKCIIePUMEHTOB, CO3[jaHMM y4eOHBIX TIPOEKTOB,
CTpem/ieHUs K B3alMOTIOHMMAaHWI0O W B3aUMOIIOMOIM B TIpoLjecce 3TOW yueOHOM
JlesITe/TbHOCTH, TOTOBHOCTU OL|eHMBaTh CBOE TOBe/leHHe U TOCTYIKH CBOUX TOBapUIIei C
MO3ULIMY HPAaBCTBEHHBIX W MPABOBBIX HOPM C YUETOM OCO3HAHUS ITOC/IeICTBHUI IMOCTYITKOB,;

3) LeHHOCTH HAYYHOT0 MO3HAHMA:

MHUDOBO33pDEeHUEeCKHe Tpe/CTaB/ieHUs O BeljecTBe W XWMWYEeCKOW peaklvy,
COOTBETCTBYIOII[IE COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKH W COCTAaB/ISIOIIME OCHOBY /st
MOHMMaHWs CYIIHOCTH HAyYHOM KapTUHBI MHpA, TIpeJCTaBjieHnss 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHs TPHUPO/IbI, B3aUMOCBS3SIX Ye/lOBeKa C TMPHUPOJHOU CpeZioi, O
PO/IA XUMHWH B TIO3HAHUU ITUX 3aKOHOMEPHOCTel;

Mo3HaBaTe/IbHble MOTHBBI, HallpaB/ieHHble Ha TIOJyYeHHe HOBBIX 3HAHWM T0 XUMMHY,
HeoOXoiMble 1T 00BsICHeHHs HabOJFOZI@eMbIX TIPOLIECCOB U sIBJIEHWI, TT03HABATeIbHOM,
WHGOPMALIMOHHON UM UMTaTeNbCKOW KY/IbTYphbl, B TOM UHC/Ie HABBIKOB CAMOCTOSITE/TbHOM
paboTel C yueOHBIMU TEKCTaMW, CTIPAaBOUHOW JIUTEPATypPOM, AOCTYIHBIMH TeXHUUYECKUMU
cpefcTBaMy MH(OPMAI[MOHHBIX TeXHOJIOTHH;

WHTepeC K 00y4eHHIO U TT03HAHUIO, JIF0O03HATEIbHOCTh, TOTOBHOCTH M CITOCOOHOCTD K
camMo00pa30BaHMI0, TIPOEKTHOW U WCC/e[j0BaTebCKON [IeITeJTbHOCTH, K OCO3HaHHOMY
BbIOOpY HampaB/IeHHOCTH U YPOBHS 00yUeHUs B [lalbHeHIIIeM,;

4) popMHupOBaHUsI KY/JIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH J>XW3HH, OTBETCTBEHHOI'O OTHOIIEHWs K CBOEMY 3/I0POBBIO,
YCTaHOBKM Ha 3/I0POBBI 00pa3 >KW3HU, OCO3HaHWE TOC/Ie/ICTBHUN W HEINpUSTHE BPEeIHbIX
nipuBbIueK (yroTpebieHus alKoroJisi, HAPKOTUKOB, KypeHuUs1), HeOOXOJUMOCTH COO/TFOIeHusT
npaBU/ 6e30MacHOCTH TIpU OOpaIlleHnd C XUMUYEeCKUMH BelljeCTBaMU B OBITY M peabHOU
YKU3HH;

5) TPyA0BOro BOCIIUTAHUSA:

WHTepeC K TMPAaKTHUeCKOMY H3yuUeHWI0 Tipodeccuid W TpyJa Pas3/M4HOrO pOja,
yBaO)KE€HWe K TPyJy W pe3yjbTaTaM TPYJOBOHW [esSTeTbHOCTH, B TOM UYKC/e Ha OCHOBE



NpUMeHeHUsT TIpeJMeTHBIX 3HaHWM TI0 XWUMWH, OCO3HaHHBIA BbIOOD WHIUBUYaTbHON
TPaeKTOPHH MPO/I0/DKeHNUsT 00pa30BaHUsI C YUETOM JTMUHOCTHBIX MHTEPECOB U CITIOCOOHOCTH K
XUMHH, OOII[eCTBEHHBIX WHTEPeCOB U TMOTpeOHOCTe, yCremHon MpodeccroHaTbHON
JesITeTbHOCTM WM Pa3BUTHS HEOOXOAWMBIX yMEeHWM, TOTOBHOCTh a/laliTUPOBATLCS B
ripodeccoHaNbHON Cpejie;

6) 5K0/I0rHYecKoro BOCIUTaHHA:

9KOJIOTMUeCKHU IiesiecooOpa3Hoe OTHOILIeHWe K TPUpoJe KaK MCTOYHHKY JKW3HH Ha
3eMsie, OCHOBe eé CyIlleCTBOBaHMsI, IOHUMaHUe 1[eHHOCTU 3[0pOBOro u Oe3oracHoro obpasa
JKU3HHW, OTBETCTBEHHOE OTHOILeHWe K COOCTBEHHOMY (HU3UYeCKOMY U TICHXUUYeCKOMY
3/I0pPOBBIO, OCO3HAHUE 1[eHHOCTH COO/TI0ZIeHHs TTpaBr/ 6e301acHOro MoBefieHus IpU paboTe ¢
BellleCTBaMH, a TaK)Ke B CUTYaLUsIX, YIPOXKAIOIIUX 3Z0POBBI0 U KU3HU JIFOJIel;

CIIOCOOHOCTU TIPUMEHSITb 3HaHWUs, T0JyyaeMble TIPU U3YYeHUH XUMUH, AJISi peleHUs
3a/lau, CBSI3aHHBIX C OKpY)Karolllel TpUPOAHON Cpefioil, /MJid TIOBBILLIEHUS YPOBHS
9KOJIOTUUECKOW KYy/JbTYpPbI, 0CO3HAHUs T7I00a/bHOTO XapaKTepa KOJIOTHYeCKUX TpobsiemM U
MyTell WX pellleHusl MOCPeACTBOM METOAOB XWUMHHM, 3KOJOTMUYeCKOrO MBIIJIeHHs], YMeHUsI
PYKOBO/ICTBOBaThCSl UM B TI03HABaTe/IbHOW, KOMMYHUKATHBHOW U COLMATBLHOMN TMPaKTHKe.

METAIIPEIMETHBIE PE3YJ/IbTATbBI

B cocraBe MeTtaripeMeTHBIX Pe3y/bTaTOB BBIZEJSIOT 3HAUMMBbIE i (POPMUPOBAHUS
MHUPOBO33peHus1 001lleHayUYHbIe TTOHSTHUS (3aKOH, TeOpHsi, PUHLIUII, TUTIOTe3a, (akKT, crucTema,
MpOIiecC, JKCTIepUMEHT W Jpyroe.), KOTOPble MCIOMb3YIOTCS B €CTeCTBeHHO-Hay4YHBIX
yueOHBIX TIpeJMeTax W I03BOJISIIOT Ha OCHOBe 3HAaHWW W3 3THX TpeaMeTOB (hOpMHPOBATh
TIpe/iCTaB/ieHre O 1[eJIOCTHOM HayuyHOUM KapTHHe MHpa, U YHUBepcabHble yueOHbIe JeiCTBHUS
(mo3HaBaTesbHBIE,  KOMMYHHWKaTUBHbIE,  Dery/lATHBHbIE), KOTOpble  0bOecreunBaroT
dbopMHpOBaHWEe TOTOBHOCTH K CAMOCTOSITEJIbHOMY TUIAHUPOBAaHWIO W OCYIIeCTBJIEHHIO
yueOHOU J1esITeTbHOCTH.

ITo3HaBaTe/IbHbIE yHHBepCa/IbHbIe yueOHbIe JeiiCTBUA

Ba3oBble 1oruyeckue JeiCTBUA:

YMEeHUSI MCII0/Ib30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUsT TIPU OCBOEHWM 3HAHUWM:
PAaCKpbIBaTh CMBICI XUMHUECKUX TOHATUN (BBIZENSATH WX XapaKTepHble TTPU3HAKH,
yCTaHaB/IMBaTh B3aUMOCBSI3b C [JPYTUMH TIOHSITHSIMU), WCII0/Ib30BaTh TIOHATHS ISt
00BsSICHeHUSI OT/AENbHBIX (DAaKTOB U SIBJIEHWH, BBIOMpDATb OCHOBAaHWS W KPUTEPUU ISt
K/1acCU(UKALMM XUMHUECKUX BeIleCTB U XUMHUECKUX Peakldi, yCTaHaB/IMBATh TIPUYMHHO-
CJIe[ICTBEHHBIE CBSI3U MeXAYy OObEeKTaM{ H3yueHHs, CTPOUTH JIOTUUECKHe pPaCcCyKAeHUs
(MVHOYKTUBHBIE, 1eIYKTUBHbBIE, 10 AHAJIOTUHN), [1eJ1aTh BBIBO/bI U 3aK/TFOUEHHUS;

yMeHHe MPUMEHSTh B TIPOLiecce IMO3HaHUS TTIOHATHS (TpeIMeTHbIe U MeTarpe[MeTHbIe),
CUMBO/IMUeCKHe (3HAaKOBBIE) MOJIe/A, UCIIO/b3yeMble B XUMHH, TTPeoOpa30BhIBaTh IITUPOKO
NpUMeHsieMble B XWMHU MO/Ie/IbHbIe TIPeJICTaB/eHUsT — XUMHWUECKHWM 3HakK (CUMBOJI
j/IeMeHTa), XUMHuUeckasi (opMysa W ypaBHeHHWE XUMHUYEeCKOW peakl[id — TIPU pellleHur
yueOHO-TI03HABaTebHBIX 3a/lay, C YUETOM 3THX MOJENbHBIX MPE/ICTaBIeHUIN BBISB/IATh U
XapaKTepu30BaTh CyIleCTBeHHbIe TIPU3HAKK M3Y4aeMbIX 00BEKTOB — XMMUYECKUX BEIeCTB U
XUMAYEeCKUX Peaklvi, BBISB/SATH 00IHe 3aKOHOMEePHOCTH, TPUUWHHO-C/IeZICTBEHHBIE CBSI3U
Y TIPOTHBOPEYHUS B M3yUaeMbIX TIPOIieccax v sIBJIEHUSIX.

Ba3oBble ncciejoBaTe/IbCKUE AeHCTBUS:

yMeHHe WCTO/Ib30BaTh IMOCTAaB/IeHHbIe BOMIPOCHI B KaueCTBe WHCTPYMEHTA T03HaHUs, a
TaK)ke B KaueCTBe OCHOBBI /i1 (DOPMUDOBaHWS TUIIOTe3bI IO TIPOBEPKe TPaBUIBHOCTH
BBICKA3bIBa€MbIX CY>KJEHU;

npuobpeTeHre OMbITa 10 TVIAHUPOBAHWIO, OPTaHU3alMK U TIPOBE/IEHUI0 YUeHUYeCKUX
9KCTIEPUMEHTOB, yMeHHe Hab/IFoiaTh 3a X0JI0M TIPOLiecca, CaMOCTOSITe/IbHO TIPOTHO3UPOBATh
ero pe3ysbTaT, (GopMynupoBaTh 0000IeHHS W BBIBOJBI 0 pe3y/bTaTaM TMPOBeJEHHOTO
OTIbITa, UCCTIe[JOBAHUS, COCTAB/IATh OTUET O MPO/ie/laHHOM paboTe.

Pa6ora c uadopmanuei:



yMeHUe BbIOMpaTh, aHaIU3UPOBATh M WHTEPIIPETUPOBATb WH(OPMALMIO Pa3/IdYHbIX
BUZIOB U (hOpM TIpe/iCTaB/IeHHs], TIOy4aeMyr0 U3 pa3HbIX UCTOUHUKOB (HAay4YHO-TIOMY/ISIpHAst
UTepaTypa XUMUUECKOro COZiep)KaHusi, CIIpaBOUHble TOCOOus, pecypchl VIHTepHerta),
KPUTUUECKH OIIeHHWBaTh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO WH(MOPMALIUIO;
yMeHue TIDUMEeHSITh pa3/iiyHble MeTOAbl U 3alpochl TpPU TIOMCKe U OTOope
vHbOpMaLlMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAWUMBIX AJISi BBITIOJTHEHUS] yueOHBIX U
Mo3HaBaTelbHbIX 3alau  OMNpeZie/IEHHOTO TWIa, TIpUoOpeTeHHWe oOmbiTa B 00/1acTU
WCTI0/Ib30BaHUsl MH(POPMAL[MOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OB/aZieHHne KyJIbTypou
AaKTUBHOTO MCIIO/b30BaHUsI Pa3/IMUHBIX TMOMCKOBBIX CHCTEM, CAMOCTOSITeJIbHO BbIOMpPATh
OINTUMasbHY0 (hopMy mpezcTaBieHHs HHGOPMALMK W WITFOCTPUPOBATh pelllaeMble 3aJjauu
HEeCJIO)KHBIMU CXeMaMH, iMarpaMMaMu, JpyruMy hopMaMy TpadvKu U UX KOMOWHAIUSIMU;
yMeHHe MCIO/b30BaTh W aHAIU3UPOBATh B Mpoliecce yueOHOM U MCC/eloBaTeTbCKOM
JesITeTbHOCTH WHGOPMALIMI0O O BJWSHUAM TPOMBIIUIEHHOCTH, Ce/IbCKOTO XO03siCTBa U
TPaHCIIOPTa Ha COCTOSIHUE OKPY»Katolllel TPUPOAHOU Cpefibl.
KoMMyHHUKaTHBHbIe yHHBepCa/ibHbIe yueOHbIe /|efiCTBUA:
yMeHUs 3a/laBaThb BOMpPOCHI (B XoZe Auanora v (Wid) AUCKYCCHUHM) M0 CYLIeCTBY
obcyxmaemoli TeMbl, (OPMYIMPOBATH CBOW TIPEAJIOXKEHWS] OTHOCUTEIbHO BBITIOJTHEHUS
Tpe/iyIoKeHHOM 3a/lauu;
yMeHUs TIPe/[CTaB/IsATh TIOJyUeHHbIe pe3y/bTaThl TO3HABATeIbHON [esITeTbHOCTU B
YCTHBIX W TIMChbMEHHBIX TEeKCTaX; [eJlaTh TIPe3eHTAllMi0 pe3y/bTaTOB  BBITIOJIHEHUS
XUMHUYECKOTO SKcrieprMeHTa (71abopaTOpHOTO  OmbITa, JlabopaTOpHOM  paboThI IO
WCCJIeIOBaHUIO CBOMCTB BeIlleCTB, yueOHOro TpoeKTa);
yMeHUsI yueOHOTO COTPYAHUYECTBA CO CBePCTHUKAMU B COBMECTHOM IO3HaBaTeTbHOMN
U HWCC/IeoBaTe/TbCKOW [IesiTe/TbHOCTH TIPY PellleHWM BO3HUKAIOIIMX Tpo0jieM Ha OCHOBe
yuéTa OOIIMX WHTEpecoB U COTJIaCOBaHUSI TO3UIMK (0OCy>KaeHus, OOMeH MHEeHHUSIMH,
«MO3TOBBIe IITYPMbI», KOODJMHALIMS COBMECTHBIX AeHCTBHM, OMpe/iesieHre KPUTEPHUEB IO
OLIeHKe KaueCTBa BHITIOJTHEHHOU PabOThI U pyTue).
PerynssTUBHBIe yHHBepca/ibHbIe yueOHbIe JefiCTBUA:
yMeHHEe  CAMOCTOSITeJIbHO  ONpeZensiTh  [eJId  /IeATeJbHOCTH,  TUIAHWPOBATh,
OCYII[eCTB/ISITh, KOHTPOJIMPOBAaTh W TPH HEOOXOJUMOCTH KOPPEKTHUPOBAaTh  CBOIO
JesITe/TbHOCTh, BBIOMpaTh Haubosnee 3ddeKTHBHBIE CrIOCOObI pellleHHsT Yy4eOHbIX WU
M03HaBATe/IbHBIX 3a7lau, CAMOCTOSITEJTbHO COCTAaB/ISITh WM KOPPEKTHUPOBAThb TPe/II0XKEeHHBIN
aJITOPUTM [IeMCTBUIM TIPDU BBITIOJTHEHUU 3a/laHUM C YUYETOM TIOJy4deHHsI HOBBIX 3HaHWUM 00
M3yuaeMblXx OOBEKTaxX — BeIleCTBaX W peakIUsX, OIleHWBaTh COOTBETCTBUE TIOTYYEHHOTO
pe3y/sbTata 3asiBJIEHHOW 1Ie/li, yMeHWe WCII0/Ib30BaTh W AaHAJM3UPOBATh KOHTEKCTHI,
Tipe/ijilaraeMbie B YCJIOBUU 3a/IaHUM.
IMPEAMETHBIE PE3YJ/IbTATbBI
B cocraBe mpeiMeTHBIX pe3y/bTaTOB IO OCBOEHUIO 0053aTeIbHOTO COJepyKaHus,
yCTaHOBJIEHHOTO JlaHHOW (eziepasbHON paboyeld TIPOTpaMMOM, BBLIIETSIFOT: OCBOEHHbBIE
o0yJarIMMHUCS Hay4yHble 3HAHHWS, YMEHUs U CIOCOObI JeMCTBUM, crieruduueckue s
npeaMeTHOM 06/acT «XUMHUsI», BUBI I€ATEJLHOCTH TI0 TIOYYeHUI0 HOBOTO 3HAHUS, ero
VWHTeprpeTauy, TpeoOpa30BaHUI0 W TIPUMEHEHWI0 B PAa3/MUHBIX yueOHBIX U HOBBIX
CUTYyaLUsIX.
K koHI[y 00yueHusi B 8 K/acce mpeZiMeTHbIe Pe3y/IbTaThl HA 0@30BOM YPOBHE /IOJDKHBI
oTpakaTb C(hOPMHUPOBAHHOCTb y 00YUarOIIUXCs YMEeHHH:
® DAaCKpbIBaTh CMBIC/T OCHOBHBIX XUMHUYECKUX TIOHSTHHN: aTOM, MOJIEKY/a, XUMHUUECKUH
3/IEMEeHT, TIPOCTOe BeI[eCTBO, CJOXKHOe BeIeCcTBO, CMeCh (OAHOpOAHAs U
HEOJJHOPO/IHas), BaJIEHTHOCTh, OTHOCUTe/bHAasi aTOMHAsi M MOJIeKy/IsipHasi Macca,
KO/IMYEeCTBO BeI[eCTBa, MOJIb, MOJIIPHas Macca, MacCOBasi [I0Jii XWUMHUYeCKOTO
3/IeMeHTa B COeIMHEHWU, MOJIIPHBIM 00BEM, OKCH[, KHUC/I0Ta, OCHOBaHWe, COJIb,
3/IEKTPOOTPULIATE/ILHOCTb, ~ CTEleHb  OKWC/IEHUs,  XWUMWYecKas  peaklus,



K/1accupuKalys peakluil: peakllud COeIMHeHUs, peakliyd pa3/ioKeHUs], peakLuu
3aMellleHusi, peakuu oOMeHa, 3K30- W JHJ0TePMUYeCKHe DeaklLid, TeTlIOBOU
3¢ deKT peakiyd, SAPO aTOMa, JIEKTPOHHBIA C/I0OH aTOMa, aTOMHas OpOWUTab,
pafiuyC atoma, XMMHUYecKasi CBsi3b, IOJIIpHasi M HeNoJsipHasi KOBajieHTHas CBS3b,
VWOHHas CBsi3b, MOH, KaTWOH, aHWOH, pacTBOpP, MaccoBas [J0Jis BelecTBa
(mpolieHTHast KOHLIEHTpaLlYsi) B pacTBODE;

® WITIOCTPUPOBaTh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHSITUM U MPUMEHSITh 3TH
TIOHSITUS TIPU OTMCaHUM BELLeCTB U UX TpeBpallleHuUl;

® 1ICTI0/1b30BaTh XWMHUYECKYH0 CHUMBOJIMKY [JIi COCTaB/ieHHsT (OpPMy/ BellecTB U
ypaBHeHUN XMMUUeCKUX peakiuii;

® OTIpe/ie/isiTh BaJIEHTHOCTb aTOMOB 3/IEMEHTOB B OWHApHBIX COeJUHEHUSX, CTeleHb
OKHCJIEHUsI 3/IEMEHTOB B OWHApHBIX COeJUHEHUsX, MPHUHA[JIeXKHOCTh BeIleCTB K
ornpe/ileNEHHOMY KJlacCy COeAuWHEHHWW TI0 (opMysiaM, BUJI XUMHUUECKOW CBS3U
(KoBasieHTHasi U MOHHas) B HeOpPraHMYeCKUX COeJUHEHUSIX;

® pacKkpeiBaTh cMbIC] ITeproanyeckoro 3akoHa [. V1. MeHjeneeBa: qeMOHCTPHUPOBATh
MOHUMaHWe MepUoJUUecKOol 3aBUCHMMOCTU CBOMCTB XUMUUECKHX 3/IEMEHTOB OT UX
nosioxkeHust B Ilepuojuueckol cucTeMme, 3aKOHOB COXpaHEHUsI MacChl BelLleCTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKY/ISIPHOTO yUeHUsl, 3aKOHa ABOra/ipo;

® ONTUCHIBATHh U XapaKTepu3oBaTb TabimuuHyro ¢(opmy [leprosnyeckodt CHUCTeMbI
XUMUUECKUX 3/IEMEHTOB: pa3/iMyaTrh MOHSATUS «TJ1aBHas noArpymnmna (A-rpymnmna)» u
«mobouHast moarpynmna (b-rpymmna)», Manbie W OOJbIIMe TePUOAbI, COOTHOCHUTH
obo3HaueHUs, KOTOpble WMelOTCsi B Tabmuie «[lepuoguueckasi —cucTeMa
XAuMuuecknx 3nemMeHToB [. M. MeHzeneeBa» C UMCIOBBIMM XapaKTepUCTUKaMU
CTPOEHHUSI aTOMOB XUMHUECKUX 371eMeHTOB (COCTaB W 3apsf sifipa, 0oOljee UmCIIO
3/IeKTPOHOB U pacripefie/ieHle UX M0 3JIeKTPOHHBIM CJIOSIM);

® K/1aCCUPULIMPOBaTh XMMUYECKHE 3/IeMeHTbl, HeOpraHW4YeCcKue BelllecTBa, XUMUUecKre
peakiuu (10 YUCIy U COCTaBYy yuyaCTBYIOIIMX B peakl[Mu BeIecTB, M0 TeljIOBOMY
s(dexry);

® XapaKTepu30BaTh (OMUCHIBaTh) OOI[Me XUMHUYECKHe CBOWCTBA BEIEeCTB pa3TMUHbBIX
K/IacCoB, TIOATBep)KJasi OMuWCaHWe TpHMepaMU MOJIeKY/SIPHbIX — ypaBHeHUN
COOTBETCTBYIOLIMX XUMHUUYECKUX peakiuii;

® IPOTHO3MPOBATh CBOMCTBA BeleCTB B 3aBUCUMOCTH OT WX KaueCTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTeKaHUsI XUMUUYEeCKUX TNpeBpalljeH!i B pa3/IMUHbIX YCJIOBUSIX;

® BLIUMC/ISITh OTHOCUTEIbHYIO0 MOJIEKY/ISIPHYIO Y MOJISIDHYIO MacChl Bell[eCTB, MaCCOBYIO
JIOJIF0  XMMHYEeCKoro 3jeMeHTa 1o (opMmyrne coeuHEHUs, MacCOBYHO OO
BelleCTBa B paCTBOPe, MPOBO/IUTH PACUETHI TI0 YPaBHEHHIO XMMUUECKOW peakLuy;

® [IPYMEHSATb OCHOBHbIE OTepaLyd MbICUTETbHON /1eATe/lbHOCTA — aHalu3 U CUHTe3,
CpaBHeHHWe, 0000ljeHMe, CHUCTeMAaTH3alulo, KJacCU(UKALMIO,  BbBISIBJIEHHE
MPUUMHHO-CJIe/ICTBEHHBIX CBsi3el — /1/isl U3y4YeHUsl CBOWCTB BelleCTB ¥ XMMHUeCKUX
peakiiii, eCTeCTBeHHO-Hay4YHble MeTO/bl TI03HaHUS — Hab/ro/ieHue, U3MepeHue,
MO/ie/TMPOBaHUe, SKCIepUMeHT (peabHbIM U MbIC/IEHHBIN);

e C/IeIOBaTh TIpaBW/IaM TI0JIb30BaHUSI XMMHUYECKOM TIOCy[od U J1abopaTOpHBIM
obopyZioBaHHEM, a TakK)Ke MpaBWIaM OOpallleHus: C BelleCTBaMU B COOTBETCTBUU C
WHCTPYKLIUSIMHA 110  BBITIOJTHEHUIO J1aOOPAaTOPHBIX XUMHUYECKUX OIBITOB TI0
MOJTy4eHUI0 U CcOOMpaHMI0 Tra3000pa3HbIX BelnecTB (BOJOpPOJa M KHUCJIOPOZaA),
TPUTOTOB/IEHUIO PacTBOPOB C OMNpeJe/éHHOW MacCOBOW [l0Jied pacTBOPEHHOTO
BellleCTBa, I[UJIaHUPOBaTb W TIPOBOJUTb XWMHUYECKHe SKCIepPUMEHThI  I10
pacrio3HaBaHUIO PaCTBOPOB Iijesioueld ¥ KUCJIOT C MOMOLLBI0 UH/IUKATOPOB (JIaAKMYC,
beHonPTaNENH, METUIOPAHX U ApYyrHe).

K koHI[y 00yueHusi B 9 K/acce npeiMeTHbIe Pe3y/IbTaThl HA 6@30BOM YPOBHE [IOJDKHBI

oTpakaTb C(hOPMHUPOBAHHOCTD y 00YUarOIIUXCsl YMEHHH:



® DacKpbIBaTb CMBIC/I OCHOBHBIX XMMHUYECKUX TOHSATHN: XMUMHUUYECKUHN 3/1eEMEHT, aToM,
MOJIeKy/a, HWOH, KaTWOH, aHWOH, TPOCTOe BeIleCcTBO, CJIOXKHOe BellecTBOo,
Ba/IeHTHOCTb,  3JIEKTPOOTPULATE/IbHOCTb, CTeMeHb OKUC/IeHUs, XHUMHUYecKas
peakI[usi, XUMUUeCKasl CBsi3b, TeTJIoBOH 3(deKT peakinu, MO/Ib, MOJISIPHBIN 00BEM,
pacTBOp, 5JIEKTPOJIUThIL, HE3JEeKTPOJIUThI, 3eKTPOIUTAYECKass [JUCCOLMaLus,
peakLid MOHHOTO 0OMeHa, KaTaju3aTop, XMMHUeCKoe paBHOBecHe, oOpaTUMbie U
HeoOpaTUMble peaki[uu, OKUC/IUTe/TbHO-BOCCTaHOBUTEJ/IbHBIE PeaKLii, OKUCTUTE b,
BOCCTAaHOBHUTENb, OKWC/AEHWE U BOCCTAaHOBJIEHWE, a/UIOTPOIusi, amM(OTEepPHOCTb,
XUMHUUecKass CBsi3b (KOBajleHTHasl, WOHHAasl, MeTa/ulhueckasi), KpHCTalnyecKas
pelléTKa, KOppO3Wsi MeTajioB, CIJIlaBbl, CKOPOCTb XHWMHYECKOW peakLuHy,
rpezenbHO JoryctuMas KoHieHTpalus [1/K BeiecTsa;

® WITIOCTPUPOBaTh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHSITUM U MPUMEHSITh 3TH
TIOHSITUS TIPU OTMCaHUM BELLeCTB U UX TpeBpallleHuUl;

® 1ICTI0/1b30BaTh XWMHUYECKYI0 CUMBOJIMKY JJI1 COCTaB/ieHusi (OpMy/n BelllecTB U
ypPaBHEHHM XUMUUECKHX peaKLi;

e OTpefie/isiTh  Ba/leHTHOCTb W CTeNeHb OKUC/IEHUSI XUMHWUYEeCKUX 37eMeHTOB B
COeJMHEHUSIX PA3/IMYHOr0 COCTaBa, MPUHAZJIEKHOCTh BEIIeCTB K OrpeAeéHHOMY
KJ/lacCy coeIMHeHWH 1o ¢hopMysiaM, BUJ, XMMUUECKOW CBS3M (KOBa/JieHTHasi, MOHHasl,
MeTa/l/inyeckasi) B HeOpraHM4eCKUX COeJUHEeHMsX, 3apsiji UOHA MO0 XUMUUeCKOu
dbopMysie, xapakTep cpefbl B BOJHBIX pacTBOpax HeOpPraHUUeCKWX COeJWHEHWH,
THUI KPUCTA/TMUECKOM PeIIETKU KOHKPETHOTO BellleCTBa;

® pacKpbIBaTh CMbIC [lepuoanueckoro 3akoHa [l. 1. MeHpeneeBa v IeMOHCTPHUPOBATh
ero TIOHMMaHWe: OIUChIBaTh W  XapakTepu3oBaTb TabmuuHyro  Gopmy
[Tepuoaunueckoli cMcTeMbl XUMUUYECKUX 3/IEMEHTOB: pa3/iMyaTh MOHSATUS «TJ1aBHast
nogrpynma (A-rpymrma)» u «robouHas mogrpyrnma (B-rpymma)», Massie u 6osbIve
Mepyuo/ibl, COOTHOCHUTh 0003HaueHUusi, KOTOpble WMEKTCS B TepUOANYEeCKOMN
Tabnvle, C YMCJIOBBIMM XapaKTePUCTUKaMH CTPOEHHsI aTOMOB XWUMHUYECKHX
3/IeMeHTOB (COCTaB | 3apsif, spa, o0Ilee UKC/IO 37IeKTPOHOB U pacripefie/ieHHe Ux
M0 3JIEKTPOHHBIM CJI0sSIM), OOBSICHATH OOIIMe 3aKOHOMEPHOCTH B W3MeHeHUH
CBOMCTB 371eMEHTOB M UX COeJUHEHWI B Mpefesiax MasbiX MMepuo0B U IJIaBHbIX
MO/TPYMI C YU6TOM CTPOEHHS UX aTOMOB;

® K/1aCCUPULIMPOBaTh XMMUUECKHe 3/1IeMeHTbl, HeOpraHhUYecKue BelllecTBa, XUMUUecKre
peakiuu (10 YUCIy U COCTaBYy yuaCTBYIOIIMX B peaki[uu BeIecTB, M0 TerjoBOMY
3¢ dekTy, 1o U3MeHeHUIO CTelleHel OKUC/IeHHsl XUMUUeCKHX 3/IeMeHTOB);

e XapaKTepHu30BaTh (OMHMCHIBATh) OOIMe W crenuduuecKre XUMHUYECKHe CBOHCTBA
MPOCTHIX U  CJIOXKHBIX  BeIeCcTB, TOATBepXKJasi OMucaHue IpUMepamMu
MOJIEKY/ISIPHBIX ¥ MOHHBIX ypaBHEHUI COOTBETCTBYIOLUX XUMUUYECKUX PeakLiyii;

® COCTaBJ/IATh YPaBHEHUS 3JIEKTPOIMTUYECKOU IUCCOLMALIMUA KUCIIOT, IeJI0Uel U Comeu,
TOJTHBIE W COKpAlHHble YpaBHEHWs peakWii HMOHHOTO OOMeHa, YypaBHEHUS
peakiuii, TIO/ATBEPXKJAIOLIUX CYIIeCTBOBAHWE TeHEeTUUYEeCKOW CBSI3U MeXAy
Bell|eCTBaMU pa3/IMUHbIX K/1aCCOB;

® DaCKpbIBaTh CYI[HOCTb OKUC/UTE/IbHO-BOCCTAHOBUTE/BLHBIX peaki[uii MoCcpeiCcTBOM
COCTaBJIEHUS 37IEKTPOHHOTO 0aslaHCa 3TUX PeakI[uii;

¢ [IDOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOEHWs], BO3MOKHOCTHU
MpOTeKaH!s XUMUUeCKUX TpeBpallleHri B Pa3/IMUHbIX YC/IOBUSX;

® BLIUNC/ISITh OTHOCUTEIbHYIO MOJIEKY/ISIPHYIO Y MOJISIPHYIO MacChl BelljeCTB, MaCCOBYHO
JIOJIF0  XMMHUYEeCcKoro »3jeMeHTa 1o (opMmysne coeuHEHUs, MaCCOBYHO OO
Bell[eCTBa B paCTBOpe, MPOBO/IUTH PACUETHI TI0 YPaBHEHUIO XUMUUECKOW peakiuy;

e COO/MIOZIATE TIpaBW/IA TI0/Ib30BaHUS XMMUYECKOW TIOCyZod U J1labopaTOpHBIM
obopyzoBaHHeM, a TakKe TIpaBW/Ia OOpallleHHsI C BeleCTBaMH B COOTBETCTBUM C



WHCTPYKLUMSIMH 110 BBITIOJTHEHUIO /1abOpaTOPHBIX XWMHUYECKUX OIBbITOB  T10
TIOJTy4YeHHI0 U COOMpaHMIO ra3000pa3HbIX BelllecTB (aMMHUaKa U yrIeKUC/Ioro Tra3a);

® [IPOBOZIUTD PeaKI|H, MOATBEPKAAI0IMe KaueCTBeHHBI COCTAaB Pa3/IMUHBIX BELeCTB:
pacrio3HaBaTh OMBITHBIM MYTEM XJIOPHUA-, OpomMuz-, Hoau-, kKapboHar-, docdar-,
CU/TUKAT-, CyabdaT-, TUAPOKCU/-UOHBI, KATUOHBI aMMOHUSI U WOHBI WU3YUeHHBIX
METaJI/IOB, TIPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUUeCKHX BeIlleCTB;

® [IPUMEHSTb OCHOBHBIE OTepaliii MbIC/IUTEe/IbHON JIesTeTbHOCTU — aHalu3 U CUHTe3,
cpaBHeHMe, 0000I1ieHre, CUCTeMaTU3alluio, BbISIBJIEHHWEe TIPUYMHHO-CJIe/ICTBEHHbIX
CBsI3ell — [I/I1 U3yueHUsi CBOMCTB BeIeCTB U XMMHUUECKHUX peaKLUi, eCTeCTBeHHO-
HayyHble MeTO[bl T[I03HAaHWS — HabOJroZieHrHe, W3MepeHWe, MO/ie/IMpPOBaHUe,
9KCITIepUMEHT (peanbHbIN u MBIC/IEHHBIN).



TEMATHNYECKOE IVNTAHUPOBAHUE

8 KV/IACC
Ko/muecTBo yacoB JJIeKTPOHHBIe

HaumeHoBaHue

Ne (qudpoBbie)
pas/ie/ioB 1 TeM Konrpoabnsie | IlpakTHueckue

n/n Bceero obpa3oBare/ibHbIE
NpOrpaMMbI paboThI paboThI

pecypchl

Pa3pgen 1. IlepBoHavya/ibHbIE XUMHUYECKHE TOHATUSA
XuMUST — BarKHas
obsactb

11 eCTeCTBO3HaHUA U . ) bubmiorteka LJOK

) TpaKTUUeCKOu https://m.edsoo.ru/7f41837
JleATe/IbHOCTH
yesioBeKa
BemjectBa

19 XH;HHII::KHIZ 15 ) bubmuoreka LIOK

' https://m.edsoo.ru/7f41837
peakLuu

Nroro no paspeny 20

Pa3zgen 2. BaxkHeliue npeACTaBUTe/ M HeOPraHNUeCKUX BellecTB

Bo3pgyx. Kucnopog.

bubmoreka LJOK
2.1 IT 5]
OFATHE 0 6 https://m.edsoo.ru/7f41837
OKCHIaX
59 Bopgopoga.Iloustue 8 ) bubmiorteka LJOK
) 0 KUCJIOTax U COJIAX https://m.edsoo.ru/7f41837
Boga. P .
. H‘(’)ﬁ;ﬂfg;"p“ - . . Bu6miorexa LIOK
' https://m.edsoo.ru/7f41837,
OCHOBAHUAX
O
' P - https://m.edsoo.ru/7f41837,
CcoeIMHeHUH
WNroro no paspeny 30

Pazpgen 3. Ilepuoanueckuii 3aKoH u [Tepuoguueckasi cucreMa XuMHUYeCKUX 3ieMeHTOB /. H.
MenpeneeBa. CTpoeHre aTOMOB. XuMH4YecKas CBfi3b. OKHC/IMTE/IbHO-BOCCTAaHOBHUTE/IbHbIE PeaKiu

[Tepuoanueckuit
3aKOH U
3.1 [Tepuoguueckas
cucTema

XUMHNYeCKUX

bubmiorteka LJOK
https://m.edsoo.ru/7f41837



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

snemeHToB /1. W.
Menpeneesa.
CtpoeHue aToma

Xumuueckas CBA3b.

3.9 OKHCUTEebHO- 8 Bbubmoteka LIOK
) BOCCTAaHOBUTEJIbHbIE https://m.edsoo.ru/7f41837
peaki[uu
JITOro 116 Dasen 15 bubmmoreka IIOK
PasALIY https://m.edsoo.ru/7f41837
Pe3epBHoe Bpems 3 Bubmorexa LOK
P P https://m.edsoo.ru/7f41837
OBILIEE KOJIMYECTBO
YACOBTIIO 68

I[TPOI'PAMME



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

TEMATHNYECKOE IVNTAHUPOBAHUE

9 KJIACC
Ko/simuecTBO uacoB O/IeKTPOHHbBIE
HauMeHoBaHue
Ne (yudpoBbie)
pas/ie/ioB 1 TeM Konrpoabnsie | IlpakTHueckue
n/n Bceero obpa3oBare/ibHbIE
nporpaMmabI padoThI padoThI
pecypchbl
Pa3pgen 1. BeiecTBo U XMMHUYeCKHe peakiuu
[ToBTOpEHUE U
11 yriay0/ieHre 3HaHUH . . bubmmoreka IIOK
' OCHOBHBIX pa3/ie/ioB https://m.edsoo.ru/7f41a63
Kypca 8 kiacca
OcHOBHbIE
12 3aKOHOMEpHOCTHU 4 Bbubmoteka LIOK
' XUMHUYECKUX https://m.edsoo.ru/7f41a63
peakiui
DJIEKTPOJIUTUYECKast
' https://m.edsoo.ru/7f41a63
peakiiyu B
pacTBOpax
Nroro no pazgeny 17
Pa3pen 2. HemeTa/libl M1 UX COeJUHEHUSA
OG6mas
51 i;pr;eef;:;HKa 4 ) bubmoreka LJOK
) https://m.edsoo.ru/7f41a63!
s1emMeHTOB VIIA-
rpymnrsl. ['aoreHst
Ooujas
XapaKTepUCTHKa
99 XUMHUECKUX 6 bubmoreka LJOK
' s7emMeHToB VIA- https://m.edsoo.ru/7f41a63!
rpynmsl. Cepa u eé
coeIMHEeHUSsT
Oomas
XapaKTeprcTIKa bubmiorteka LJOK
2.3 XUMHUUECKUX 7 1

371eMeHTOB VA-
rpynisl. A30T,

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



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

¢docdop u ux
Coe/IMHeHusI

O6mas
XapaKTepUCTHKa
XUMHUYECKUX

bubmoreka IIOK

. IVA-
24 aemerTos 1V 8 https://m.edsoo.ru/7f41a63
CPYNIIbL. YTJIepOJ U
KPeMHUU U UX
CoeIHeHUSs
Nroro no pa3geny 25

Pa3pen 3. MeTta/nabl M MX COeJUHEHMA

31 OO6mye CBOMCTBA 4 Bbubmoteka LIOK
' MeTaJlJIoB https://m.edsoo.ru/7f41a63
3.0 Baxeriume 16 bubmoreka IIOK
) METALIBL I https://m.edsoo.ru/7f41a63
coe/IMHeHust
WNtoro no paspeny 20

Pa3pen 4. Xumus 1 oKpyxawoujas cpeja

" BerijectBa 1 \ Buboreka LIOK
. Marepuasel B )KU3HU https://m.edsoo.ru/7f41a63
yesioBeKa
Wtoro no paspeny 3
b 3 bubmioreka LJOK
€3epBHOE BpeM#A https://m.edsoo.ru/7f41a63
OBIIEE KOJIMYECTBO
YACOB I10 68

[TPOI'PAMME



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

IIOYPOUYHOE IVNTAHUPOBAHUWE
8 KIIACC

KosmuecTBO yacos

Ne J/1eKTPOHHbIE
Tema ypoka Kontponbnbie | ITpaktuueckue | [lara
n/n Bcero o0pazoBaTe/nbH
paboTbI padoThI
IIpegmet xumuu. Posb
XUMUH B )KU3HU bubmmoreka LIC
1 1
yesioBeka. Tesa u https://m.edsoo.
Bell[eCTBa
5 [ToHsATHE O MeTOAX ) bubmmoreka LIC
MO3HaHUsI B XUMUU https://m.edsoo.
[TpakTrueckast pabota Ne
1 «IIpaBuia paboThl B
3 nabopaTopyy U MPUEMBI 1 1 bubmoreka LIC
obparrieHus ¢ https://m.edsoo.
71abopaTopHBIM
obopyoBaHHEM»
UucTele BellleCTBa U
i bubmoreka LIC
4 cmecu. Crioco0Obl 1
. https://m.edsoo.
pasziefieHusi cMecei
[TpakTuueckasi pabora Ne
5 2 «Pa3peneHve cMeceid 1 1 bubmmoreka LIC
(Ha mpUMepe OYMCTKHU https://m.edsoo.
TIOBAapeHHOU COJN)»
bubmmoreka LIC
6 ATOMBI U MOJIEKY/IbI 1 1
https://m.edsoo.
XUMHYeCKUe 371eMeHThI.
BubmoTteka LIC
7 3HaKu (CUMBO/IbI) 1
https://m.edsoo.
XUMHUUECKUX 3JIEMEHTOB
8 ITpocTeie u C/TOXKHBIE 1 BubmoTeka LIC
BelllecTBa https://m.edsoo.
9 ATOMHO-MOJIEKY/ISIDHOE 1 bubnuoreka LIC
yueHue https://m.edsoo.
3aKOH TMOCTOSIHCTBA
COCTaBa BeleCTB.
= bubmoreka LC
10 Xumuyeckasi popmya. 1
https://m.edsoo.
BasnieHTHOCTH aTOMOB
XUMUUECKUX 3/1eMEHTOB
11 OTHOCHTe/IbHasi aTOMHast 1 bubmoreka LC



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

macca. OTHocuTebHada
MOJIeKyJIsipHasi Macca

https://m.edsoo.

MaccoBast o5

bubmoreka LIC

12 XUMHUUECKOI0 3j71eMeHTa B
https://m.edsoo.
CoeIMHEeHUU

13 KonuuecTBo BeljecTsa. bubmoTeka LIC
Monb. MonsipHasi Macca https://m.edsoo.
Pdusnyeckue u

bubmoTeka LIC
14 XUMUUECKUE SIBJIEHUS.
https://m.edsoo.
XuMHuyeckasi peakLus
IIpy3sHaku u ycioBus
P Y BubmoTeka LIC
15 MPOTEKAHUS XUMHAUECKUX
N https://m.edsoo.
peakLum
3aKOH COXpaHeH!s MacChl
P bubmioTeka LIC
16 Bel[eCcTB. XUMUYECKUe
https://m.edsoo.
ypaBHEHUs
BbluncieHust KonM4uecTBa,

17 MaccChl BellecTBa 1o BbubmoTeka LIC
yPaBHEHHUSIM XUMUUECKUX https://m.edsoo.
peakiui
Knaccugukanys
XUMHYECKHUX peakLun

pearty BubmoTeka LIC
18 (coenuHenwus,
https://m.edsoo.
pasJioyKeHus], 3aMelLeHus,
obMeHa)
M. B. JIoMOHOCOB —

19 YUEHBbIW-3HLMKIIONeJUCT. BubmoTteka LIC
O06o061eHre u https://m.edsoo.
CHCTeMaTH3allysl 3HaHUN
KonTtposnbHast pabora Nel

P P BubmoTeka LIC

20 no teme «BeljectBa n

https://m.edsoo.
XUMHYECKHe peakLiun»
Bo3nyx — cmecs rasos.

71 CocraB Bo3zyxa. bubmioTeka LIC
Kucnopos — sneMeHT u https://m.edsoo.
rpocToe Beljectso. O30H
dusnyeckue u

oy XMMHYEeCKHe CBOKWCTBA bubmoreka LIC

Kucaopoa (peakyuyu
OKUCJIeHNUs], TOPeHNe).

https://m.edsoo..



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

[TonsTre 06 OKCUAAX

Crioco06bI TTO/TyueHust
KHCJIOpOJia B

bubmoreka LIC

23 nabopatopurt https://m.edsoo.
MIPOMBILIIEHHOCTH.
IIpuMeHeHue Kuciopoza
TernoBoii a¢pdekr
XUMHUYECKOHN peakKLuH,
HOTATHE O bubmioTeka LIC
24 TepMOXUMUYECKOM
https://m.edsoo.
ypPaBHeHUH, 3K30- U
5H/I0TEPMUYECKUX
peakiusax
TornmBo (HedTh, yrosb U
75 MeTaH). 3arpsis3HeHUe bubmioTeka LIC
BO3/IyXa, CII0COOBI ero https://m.edsoo.
rpe/loTBpall{eHusI
[MpakTrueckas pabota Ne
%6 3 no Teme «[lonyyenuve u Bubmoteka LIC
cobrpaHHe KHC/IOpo/a, https://m.edsoo.
H3y4yeHUe ero CBOMCTB»
Bopopos — 3neMeHT u Bu6miorexa L1C
27 IIPOCTOE Bel|eCcTBO.
https://m.edsoo.
HaxoxzaeHuve B npupoze
du3nyeckue u
)8 XAMHUYEeCKHe CBOMCTBA BubmoTeka LIC
Bogopoza. [lpumenenue https://m.edsoo.
BOZIOpPOJia
79 [TouaTue o KMc/I0Tax 1 bubmmoreka LIC
COJISIX https://m.edsoo.
30 Crioco0bbI rosiyueHust Bubmoteka LIC
BO/IOpo/ia B labopaTopuu https://m.edsoo.
[MpakTryeckas pabora Ne
31 4 o teMe «IlosnyueHue u bubnuoreka LIC
cobupaHue BOZIOpPO/ia, https://m.edsoo.
v3yuyeHue ero CBONMCTB»
3 MonsipHbiii 00bEM Ta30B. bubnuoreka LIC
3akoH ABoragpo https://m.edsoo.
33 Bbruncienusi 06béma, bubmoreka LIC

KOJ/IM4eCTBa BelleCTBa

https://m.edsoo..



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

rasa Io ero u3BeCTHOMY
KOJINUeCTBY BellleCTBa
U 00bEMY

Briuvciienus 00b6M0B
ra30B [0 YpPaBHEHUIO

bubmmoreka LIC

34 eakLIMM Ha OCHOBe
peai i https://m.edsoo.
3aKOHA 00BEMHBIX
OTHOLLIeHW} ra30B
Pusnyeckue u
. bubmioTeka LIC
35 XUMHUUYeCKHre CBOUCTBA
https://m.edsoo.
BO/IbI
36 CocTaB OCHOBaHUU. Bbubmioteka LIC
[ToHsATHE 006 MHAMKATOpPAX https://m.edsoo.
Bopa kak pacTtBopute/b.
Haceiiennsie u
37 HeHachbIII|eHHble Bubmioteka LIC
pacTBopbl. MaccoBast https://m.edsoo.
JI0JIs1 BelllecTBa B
pacTBope
[TpakTrueckas pabora Ne
5 o teme
«ITpuroroBnenue
38 P BubmoTteka LIC
aCTBOPOB C
P P B . . https://m.edsoo.
onpe/ie/IEHHON MaCCOBOU
Jlosier paCTBOPEHHOTO
BelecTBa»
KonTponbHast pabota Ne2
P P BubmoTteka LIC
39 no teme «Kucnopog,.
https://m.edsoo.
Bogopoza. Bopa»
Okcupsl: cOCTaB,
40 A o BubmoTteka LIC
K/IaccuduKarys,
H https://m.edsoo.
HOMeHK/IaTypa
[Tonyuenue u
41 XMMHYEeCKHe CBOKWCTBA bubmoreka LIC
KUC/IOTHBIX, OCHOBHBIX U https://m.edsoo.
ambOTepHBIX OKCU/IOB
OcHoOBaHUsI: COCTaB,
42 o bubmoreka LIC
K/IaccuduKarys,
A https://m.edsoo.
HOMeHK/IaTypa
43 [TonyueHue u bubmoreka LC



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

XHMMUUYECKUe CBOUMCTBA
OCHOBaHUIA

https://m.edsoo.

Kucnotsl: cocras,

bubmoreka LIC

44 KJ1acCU(pUKaLs
Pukavs, https://m.edsoo.
HOMeHK/IaTypa
[Tonyuenue u
. bubmioTeka LIC
45 XUMHUUYeCKHUe CBOUCTBA
https://m.edsoo.
KHUCJIOT
Conu (cpenHue):

46 HOMEHK/IaTypa, Crioco0bI bubmoTeka LIC
TIOJIyYeHus, XUMAYeCcKre https://m.edsoo.
CBOMCTBa
[TpakTrueckast pabota Ne
6. Pemenue
9KCIepUMeHTaTbHBIX

p bubmoreka LIC

47 3a/jay 1o Teme

https://m.edsoo.
«OCHOBHBIE K/1aCChl
HeopraHUuueCcKux
CoeIMHEeHUI»
I'eHeTHUecKasi CBSI3b

48 MeXXy KjlacCamu bubmoreka LIC
HeopraHuueCcKux https://m.edsoo.
CcoeIJMHEeHU M

49 O6o0061eHne 1 Bubmoteka LIC
cucTeMaTtr3aliysi 3HaHUM https://m.edsoo.
KontposnbHast pabora Ne3

50 1o TeMe "OCHOBHbIE bubmmoreka LIC
KJIaCChl HEOPTaHUUECKHX https://m.edsoo.
coeiMHeHUI"

[TepBbie MOMBLITKH
K/laccuuKalym
Pukary bubnuoreka LIC
51 XUMHUECKUX 3JIEMEHTOB.
https://m.edsoo.
[ToHsiTHE O TpYyTITIaX
CXOJHBIX 3/IEMEHTOB
[Tepuoanueckuii 3aKOH U

59 [Tepuioguueckas cucrema bubmoreka LC
XUMHUUYECKUX 37IeMeHTOB https://m.edsoo.
O. 1. Menpeneesa

53 ITepuoppl, rpymnisl, bubnuoreka LIC

TIOJTPYTITIbI

https://m.edsoo.



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

CtpoeHue aTOMOB.

bubmmoreka LIC

54 CocTraB aTOMHBIX si7iep.
ACP https://m.edsoo.
N3oTtorbl
CTpoeHue 3/1eKTPOHHBIX
000/10ueK aTOMOB
bubmmoreka LIC
55 3/1IEMEHTOB
. https://m.edsoo.
[Tepyiogriueckor CUCTEMBI
. . MeHpeneeBa
XapakTepucTuKa
XHMMHYECKOT0O 3/1eMeHTa
bubmoTeka LIC
56 T10 ero MOJIOXKEHHUIO B
N https://m.edsoo.
[Tepuioguueckoun cucteme
. . MeHnpeneera
3HaueHue
[Tepuiogrueckoro 3akoHa
=7 [J11 pa3BUTHS HAyKU U bubmioTeka LIC
npakTuku. 1. U. https://m.edsoo.
MeHpeneeB — yuéHbIH,
reJjaror U rpakJaaHuH
DJIEKTPOOTPULIATE/IBHOCTh
POOTPHR bu6moTeka LIC
58 aTOMOB XUMHYECKUX
https://m.edsoo.
3/1eMEHTOB
=9 NonHasg xumuueckas BubmoTeka LIC
CBSI3b https://m.edsoo.
60 KoBasneHTtHas nosnsipHas BubmoTteka LIC
XHUMHYecKast CBSI3b https://m.edsoo.
61 KoBasneHnTtHas HernossipHas BubmoTteka LIC
XHUMHYecKast CBSI3b https://m.edsoo.
BubmoTeka LIC
62 CTeleHb OKUC/IEeHUS 1
https://m.edsoo.
OkucmTeNbHO-
bubmoreka LIC
63 BOCCTaHOBUTE/TLHbBIE
https://m.edsoo.
peakiuu
64 Oxkucnurenu u bubmoreka LIC
BOCCTAHOBUTE/TH https://m.edsoo.
KontposnbHast pabora Ned
65 o teme «CTpoeHne bubmoteka LIC

aToMa. XyMHUuecKas
CBA3b»

https://m.edsoo..



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486

Pe3epBHbIN ypOK.

bubmmoreka LIC

66 O600111eH1E U 1
“ https://m.edsoo.
CcUCTeMaTu3alus 3HaHUH
Pe3epBHbIN ypOK.
67 O60Gmenpe 1 1 bubmmoreka LIC
. https://m.edsoo.
CHUCTeMaTH3aLMs 3HaHUH
Pe3epBHbIN ypOK.
68 O60Gmenye 1 1 bubmmoreka LIC
. https://m.edsoo.
CHUCTeMaTH3aLMs 3HaHUH
OBIIEE KOJIMYECTBO 68

YACOB I10 I[TPOI'PAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

n/n

Tema ypoka

KosmmuecTBO yacoB

Bcero

KoHTpo/ibHBIE
padoThI

IIpakTHuyeckue
paboThI

Jdara

JJIeKTPOHHBIE )
o0OpasoBare

pecypc

[Tepuoanueckuit
3aKOH.
[Teproguueckas
CHCTeMa XMMHUUYeCKHX
snemeHToB /1. W.
MeHpeneeBa

bubmoreka LIO
https://m.edsoo.r

3aKOHOMEpHOCTH B
M3MeHeHUH CBOUCTB
XUMHUYECKHUX
3/IEMEHTOB I1epBbIX
TPEX MepruooB

bubmoreka LIO
https://m.edsoo.r

Knaccudukanys u
HOMeHKJ/IaTypa
HeopraHu4ecKnux
BeIIleCTB

bubmoreka LIO
https://m.edsoo.r

Buabl xumuueckoit
CBSI3U U TUIIBI
KPUCTa/l/INYeCKUX
peléToK

BbubmoTeka 110
https://m.edsoo.r

KontposnbHas pabora
Nel no Teme
«IToBTOpEHUE N
yriay0/ieHre 3HaHUH
OCHOBHBIX Pa3/ie/ioB
Kypca 8 kacca»

Knaccudukarys
XUMUUECKUX
peakLui 1o
pa3/InYHbIM
TIpHU3HaKaM

bubmoreka LIO
https://m.edsoo.r

[TonaTue o ckopocTn
XUMHYECKOU
peakuuu. [loHsaTre o
TOMOT€HHBIX 1
reTeporeHHbIX

bubmoreka LIO
https://m.edsoo.r



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

peakLusxX

ITonsaTtue o
XUMHUYECKOM
pPaBHOBECHUU.
DakTOpkI, BAUAOLLINE
Ha CKOpPOCThb

bubmoreka LIO

8 .
XUMHYeCKOU https://m.edsoo.r
peakiuu u
T0JI0’KeHHe
XUMUYECKOr0o
paBHOBeCHS
OkucuTeNbHO- _
bubmoTeka 11O
9 BOCCTaHOBUTE/TbHbIE
https://m.edsoo.r
peakiuu
Teopus
371eKTPOJIUTHYECKOMN _
P BbubmoTeka 11O
10 JIccoLaldu.
https://m.edsoo.r
CunbHBIE U C/1abble
3/1IEKTPOJIUTHI
1 NouHble ypaBHeHUs bubsmoreka LIO.
peakiui https://m.edsoo.r
XuMHuyeckue
CBOWCTBA KMC/OT U
1 OCHOBaHU B CBETe BbubmoTeka 110
Tpe/ICTaB/IeHuH 00 https://m.edsoo.r
371eKTPOTUTAYECKOUN
JUCCOLAAL[IN
XuMHuyeckue
CBOWCTBA COMel B
13 cBere bubmoreka LIO
nipe/icTaB/eHUi 06 https://m.edsoo.r
371eKTPOJIUTUUYECKON
JUCCOLIAAI[UN
14 [TonsiTue o bubmoreka L[O
TU/IpO/IU3e coJiei https://m.edsoo.r
O06o061eHye u _
5 bubmoreka LIO
15 CHCTeMaTH3alus
. https://m.edsoo.r
3HaHUMU
16 [TpakTHyeckas bubmoreka LIO

pabota Ne 1.

https://m.edsoo.r



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa

«Penienue
3KCIIepUMEeHTaIbHBIX
3aau»

17

KonrposnbHas paboTta
Ne2 110 Teme
«ONeKTpOoIMTAYeCKast
[VCCOLaLHsL.
XUmMuyeckue
peaxkLiyu B
pacTBopax»

bubmoreka LIO
https://m.edsoo.r

18

Oobuas
XapaKTepUCTHKa
rajIoreHoB.
XyuMuyeckue
CBOMCTBa Ha
ripuMepe XJjiopa

BbubmoTeka 11O
https://m.edsoo.r

19

XJI0pOBOAOPOL.
Co/siHas1 KMCJIOTa,
XUMUUEeCKHe
CBOICTBa,
MoJiyyeHue,
TpYMeHeHre

bubmoreka LIO
https://m.edsoo.r

20

[TpakTrueckas
pabota Ne 2 110 Teme
«[lonyuenue
COJISTHOM KHCJIOTHI,
usyueHue eé
CBOMCTB»

bubmoreka LIO
https://m.edsoo.r

21

Broruncienus 1o
yPaBHEHUsIM
XUMHUYECKUX
peakiyi, ec/id OuH
W3 peareHTOB /1aH B
HU30BITKE

BbubmoTeka 110
https://m.edsoo.r

22

Oomas
XapaKTepUCTHKa
371eMeHToB VIA-

TPYIIIIBI

bubmoreka LIO
https://m.edsoo.r

23

AnyoTpornHsie
MoJUUKaLMU Cephbl.

bubmoreka LIO
https://m.edsoo.r



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

HaxoxxneHue cepsl U
eé coeJiHeHUH B
TIpUpo/e.
XUmMuyeckue
CBOICTBA Cepbl

24

CepoBogopoga,
CTpOeHHUe,
(dbusnueckue u
XUMUYECKHe
CBOMCTBa

bubmoTeka 11O
https://m.edsoo.r

25

OKcuApbI Cephl.
CepHas KUCJIO0Ta,
(dbusnyeckue 1
XUMUYEeCKUe
CBOICTBa,
TpYMeHeHUe

BbubmoTeka 11O
https://m.edsoo.r

26

XUmuyeckue
peakiuy, nexalye B
OCHOBe
TPOMBILLIJIEHHOTO
criocoba mostyueHust
CepPHOU KUC/IOTHI.
Xumunyeckoe
3arpsisHeHue
OKpY’Karolllel Cpefibl
COeJJUHEeHUSIMU CephbI

bubmoreka LIO
https://m.edsoo.r

27

Brruucnenue
MaCCOBOM [0JIH
BbIX0/1a MPOJYKTa
peakiuu

BbubmoTeka 110
https://m.edsoo.r

28

Ooujas
XapaKTepuCTUKa
371eMeHTOB VA-
rpymnsl. A30T,
pacrnpocTpaHeHUe B
TIpUpo/ie,
¢r3nueckre u
XUMHUYECKUe
CBOMCTBA

bubmoreka LIO
https://m.edsoo.r

29

AMMMaK, ero
¢r3nueckre u

bubmoreka L[O
https://m.edsoo.r



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

XUMUYECKUe
CBOMCTBA, TOJTyYeHue
Y TIpYUMeHeHre

30

[IpakTrueckas
pabora Ne 3 110 Teme
«[lonyuenue
aMMH1aka, u3yuyeHue
€ro CBOWCTB»

bubmoreka LIO
https://m.edsoo.r

31

A3oTHas KUC/oTa, eé
¢usnyeckue u
XMMHUYECKHe
CBOMCTBa

bubmoreka LIO
https://m.edsoo.r

32

Wcnonb3oBaHue
HUTPATOB U COJIen
aMMOHUS B KauecTBe
MUHepaTbHbIX
yno0peHui.
XUumunyeckoe
3arpsisHeHue
OKpY’Karollleid cpefibl
COeJUHEeHUSIMHU a30Ta

BbubmoTeka 11O
https://m.edsoo.r

33

docdop. Okcug
tdocdopa (V) u
(dhocdopHas KUCIOTa,
(r3nueckre u
XUMUYEeCKHe
CBOMCTBA, TIOJTyYeHre

bubmoreka LIO
https://m.edsoo.r

34

Ncnonb3oBaHue
(docdaros B KauecTBe
MUHePaTbHBIX
yno0peHui.
3arpsisHeHHne
TIPUPO/JIHOM CpeJibl
dhocdatamu

BbubmoTeka 110
https://m.edsoo.r

35

Yrnepog,
pacrpocTpaHeHue B
npupoje,
¢dusnueckre u
XUMUYEeCKHe
CBOMCTBA

bubmoreka LIO
https://m.edsoo.r



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

36

Oxkcupp! yriepoza,
ux (uznueckue U
XUMUYECKUe
CBOWCTBA.
OKOJIOTUUeCKHe
TIpo06JIeMBI,
CBsI3aHHbIE C
OKCHJIOM yTJyiepoja
av)

bubmoTeka 11O
https://m.edsoo.r

37

YronbHag Kucjaora u
eé coaun

bubmoTeka 11O
https://m.edsoo.r

38

ITpakTryeckas
pabota Ne 4 110 Teme
"[lonyyenue
YTTIEKUC/IOTO ra3a.
KauecTBeHHast
peakius Ha
KapboHaTt-uoH"

BbubmoTeka 11O
https://m.edsoo.r

39

[TepBoHauanbHbBIE
[IOHATHA 00
OpraHMYeCcKUx
BeI[eCTBaX Kak O
COeIMHEHMUSIX

yriepoja

bubmoreka LIO
https://m.edsoo.r

40

Kpemnuii u ero
coeJJHeHUsI

bubmoreka LIO
https://m.edsoo.r

41

[IpakTrueckas
pabota Ne 5.
Pewienue
9KCIepUMEeHTaJIbHbIX
3a/1au 1Mo Teme
«Baxxnenmme
HeMeTasl/Tbl U UX
COoeIMHEeHUs»

bubmmoreka LIO
https://m.edsoo.r

42

KonTtposnbHast paborta
Ne3 no Teme
«Baxnenmme
HeMeTaJlTbl U UX
COeZIMHeHUS»

bubmoreka LIO
https://m.edsoo.r

43

Oomas

bubmoreka LIO



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

XapakTepuCTHKa
XUMHYECKUX
3JIEMEHTOB —
MeTa/l/IoB.
MeTtannuueckas
CBSI3b U
MeTa/l/InuecKas
KpUCTa/l/InyecKas
peréTKa.
dusnyeckue
CBOMCTBa METaJIJIOB

https://m.edsoo.r

XuMHUYecKue
CBOMCTBa MeTaJl/IOB. .
. bubmoreka LIO
44 DJIEKTPOXUMUYECKUI
" https://m.edsoo.r
psiJ, HaTIpPsDKeHU
MeTaJslIoB
OO6m11e crocoObl
TIO/Ty4YeHust
MeTasioB. CriyiaBsl.
Breruucienus no _
BubmoTeka 11O
45 ypaBHeHUsIM
https://m.edsoo.r
XUMHYeCKUX
peakLuii, ec/ii O/IUH
13 peareHToB
CO/IeP>KUT TIPUMECH
46 [ToHSITHE O KOPPO3UH BbubmoTeka 110
MeTaJslIoB https://m.edsoo.r
BbubmoTeka 110
47 [IlemoyHbIe MeTaTbI 1
https://m.edsoo.r
Okcugpl u _
BbubmoTeka 110
48 THU/JIPOKCU/IbI HATPHUS
https://m.edsoo.r
Y Ka/ust
eJI0UHO3eMe/TbHbIe _
m = bubmoreka L[O
49 MeTaJlIbl — Ka/IbLIui
. https://m.edsoo.r
Y MarHum
50 Baxueimue bubnuoreka LIO
CcoeIMHEeHMS Ka/lbI[Us https://m.edsoo.r
O6o00611eHre U
51 CcHCTemMaTH3aLus

3HAHUU



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

JKECTKOCTh BOZBI U

. bubmoreka LIO
52 CrocoOb! eé 1
https://m.edsoo.r
yCTpaHeHUst
[IpakTrueckas
abota Ne 6 110 Teme |
E ) bubmoreka LIO
53 JKECTKOCTb BOZBI U
, https://m.edsoo.r
MeTO/ibl eé
ycTpaHeHus"
N bubmoreka LIO
54 AroMUHUN 1
https://m.edsoo.r
Am@doTepHbIe .
(\1,) P Bbubmoreka LIO
55 CBOWCTBAa OKCUZA U
https://m.edsoo.r
TUAPOKCUIA
bubmoreka LIO
56 Keseso 1
https://m.edsoo.r
Okcupbl,
=7 TUIPOKCHUIBI U COJTA BbubmoTeka 11O
»kenesa (IT) u »xenesa https://m.edsoo.r
(I1D)
O06o061eHre u
58 cucTeMaTH3aLus
3HaHUU
ITpakTrueckas
pabota Ne 7.
Pemenne
59 9KCIePUMEHTa/IbHBIX bubmoreka LIO
3a7ia4 110 Teme https://m.edsoo.r
«BaxkHeiiiume
MeTaJl/Tbl U UX
CcoeIMHeHUS»
Brruucienus no
yPaBHEHUSIM
XUMHUYECKHUX
peakLyii, eC/iv OJJVH
60 W3 peareHToB /jaH B bubmoreka LIO

HU30BITKE UIH
COJIeP>KUT TIPUMeCH.
Brruncnenus
MaCCOBOM /10JI1
BbIXO/Ia TIPO/IYKTa

https://m.edsoo.r



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

peakLuu

O06o061eHe u
61 CcrCTemMaTH3aLuys
3HaHUM

KonTponbHas paboTa
Ne4 110 Teme

62 «Baxnenmme
MeTasulbl U UX
COoeTHEHHA»

BerjectBa u
MaTrepuasbl B
TOBCeJHEBHOMU
JKA3HU YesioBeKa

63

bubmoreka LIO
https://m.edsoo.r

XyMHUueckoe
64 3arpsisHeHue

OKpY’Karollleid cpefibl

bubmoreka LIO
https://m.edsoo.r

Ponb xymuu B
pelieHnn
9KOJIOTUYECKUX
rpobsiem

65

bubmoreka LIO
https://m.edsoo.r

Pe3epBHbIi1 YPOK.
O600111eHME U
cucTeMaTHU3aLys
3HaHUM

66

bubmmoreka LIO
https://m.edsoo.r

Pe3epBHbIN ypOK.
O600111eHME U
cucTeMaTy3anus
3HaHUM

67

bubmmoreka LIO
https://m.edsoo.r

Pe3epBHbIN ypOK.
O600111eHME U
cucTeMaTr3anus
3HaHUM

68

bubmmoreka LIO
https://m.edsoo.r

OBIIIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

68



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJUUYECKOE OBECIIEUEHUE OBPA30OBATEJ/IBHOI'O ITPOITECCA
OBA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI /11 YYEHUKA

» Xumus, 8 knacc/ I'abpuensH O.C., Octpoymos N.T'., CnagkoB C.A., AKIlMOHepPHOe 00111eCTBO

«M3parenscTBO «lIpocBeliennre»

» Xumus, 9 knacc/ I'abpuensH O.C., Octpoymos WN.T'., Cnagkos C.A., AKIIMOHepHOe 0011[eCTBO

«M3parensctBo «IIpocBeljeHve»

METOJUYECKUWE MATEPHUAJIBI /11 YUUTEJIA

[abpuensH, O. C. Metoguyeckoe mocobure k yuebHuky O. C. 'abpuesnsiHa «Xumusi». 9 kmacc / O. C.
I'abpuensH. — M. : [Ipocda, 2018. — 108.

https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-gabrielyan/

abpuensan O. C., limykoBa A. B. Pabouast Tetpazb. 8 ki1. K yue6nuky O. C. I'abpuensHa «Xumus. 8.»
- M.: ipoda, 2008.

[abpuensn O. C., fAlimykoBa A. B. Pabouas tetpazp. 9 ki1. K yue6ruky O. C. 'abpuensHa «Xumus. 9».
— M.: poda, 2008.

abpuensan O. C., flmykoBa A. B. Terpagp Ajis 1ab0paTOPHBIX OIBITOB U MPAKTUUECKUX paboT. 8 KiI.
K yuebnuky O. C. I'abpuensHa «Xumusi. 8 kinacc». M.: Ipoda, 2008.

abpuensn O. C.. flmykoBa A. B. Terpagp A 1ab0paTOPHBIX OIMBITOB U MPAKTHUECKUX paboT. 9 KiI.
K yuebnuky O. C. I'abpuensHa «Xumusi. 9 knacc». M.: Ipoda, 2008.

abpuensH, O. C. Metoauueckoe nocobue kK yuebuuky O. C. 'abpuensiHa «Xumusi». 8 knacc / O. C.
abpuensH. — M. : JIpoda, 2018. — 109.

https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-gabrielyan/

abpuensH, O. C. Metoauueckoe mocobue k yuebHuky O. C. 'abpuensiHa «Xumusi». 9 kmacc / O. C.
abpuensH. — M. : JIpoda, 2018. — 108.

https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-gabrielyan/
abpuensH, O. C. Metoguueckoe rocobue Xumus 8-9 kacc
https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie1461/

abpuensH, O. C. Xumusi 8-11 knacc. MeToauueckue peKoMeHAaLMu U paboyasi porpamma

https://drofa-ventana.ru/material/himiya-8-11-klassy-metodicheskie-rekomendacii-i-rabochaya-
programma/



IabpuensiH, O. C. [IoronmHuTebHas I'/1aBa K y4eOHUKY «XUMHs 9 K1acc»

https://drofa-ventana.ru/material/dopolnitelnaya-glava-k-uchebniku-o-s-gabrielyana-khimiya-9-klass/

O PPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET
[Topran pyHmameHTambHOrO XUMHUUecKoro obpasopanuss ChemNet. Xumuueckast

vHdopMalMoHHas ceTh: Hayka, oOpa3oBaHie, TeXHOIOTUH
http://www.chemnet.ru FaseTta «XrMmKUa» U CaUT ANA yUUTENA A MAY Ha YPOK XUMUU»

http://him.1september.ru EanHas konnekuma LLOP: NpeameTHaa Koanekumsa «Xumma»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHble 3KCNEPUMEHTbI: XMUMMUSA.
Konnekuusa Poccuiickoro obuieobpasoBaTesibHOro nopTasna

http://experiment.edu.ru AIXUMMUK: cairt /1.H0. Anmkb6eposoli

http://www alhimik.ru Bcepoccuinckas onmMmnumaaa WKOAbHUKOB MO XMMUK
http://chem.rusolymp.ru OpraHuyeckas XMmus: 3NEKTPOHHbIN y4eBHMK oNa cpeaHel LWKOobI
http://www.chemistry.ssu.samara.ru OCHOBbI XMMWW: 3NEKTPOHHbIN YyYeBHUK

http://www hemi.nsu.ru OTKpbITbII KoAnedK: Xumns

http://www.chemistry.ru lucTaHUMOHHAA OAMMMMAAA NO XUMUN: TENEKOMMYHUKALMOHHbIA
o06pa3oBaTe/ibHbIA NPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry [InctaHUMOHHbIE 3BpPUCTUYECKUNE
OIMMMUaAbI MO XMMUK

http://www eidos.ru/olymp/chemistry 3aHumarenbHaa xumms
http://home.uic.tula.ru/~zanchem M3 onbita paboTbl yuntena xumun: cant H.H0. CbicmaHoBOM
http://sysmanova.narod.ru KabuHet xummuu: caiit /1.B. PaxmaHosoit

http://www 104.webstolica.ru Knaccudukaumsa Xummnyeckmx peakumi

http://classchem.narod.ru KoHTpeH — Xumusa ansa scex: yuebHO-MHGOPMALIMOHHDIN CanT

http://ru.wikipedia.org/wiki/Xumuss Xumus Jjisi BcexX: WITFOCTPUPOBaHHbIe MaTepHaJibl 10 00I11Ie,
OpraHMWYecKol U HeopraHudeckou xumuu http://school-sector.relarn.ru/nsm Xumusi ¥ >KU3Hb —

XXI Bek: HayuHO-TIOMY/ISIPHBIN >KYpHa/
http://www.hij.ruXumosa: coobuectso yunteneit Xummmn Ha noptane «CeTb TBOPUECKUX yUUTENEA»

http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com LLIKO/SIbHNKaM O XMMUU: CAAT XUMNYECKOrO
dakynbeTeta Anly

http://www chem.asu.ru/abitur dnekTpoHHaa 6UBAMOTEKA MO XUMUN U TEXHUKE


https://www.google.com/url?q=http://www.chemnet.ru&sa=D&usg=AFQjCNEyeESu6OOzTEFaCMu8_Ulfe-sC8g
https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&usg=AFQjCNHmVkI0-bYwPdOt9N5hgmLMe2Q7TA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://chem.rusolymp.ru&sa=D&usg=AFQjCNHTQnqBlAOIV3KIkoSKpMbk23Wdmw
https://www.google.com/url?q=http://www.chemistry.ssu.samara.ru&sa=D&usg=AFQjCNGs3sc7NWL7c1yi6ZLkOG7RgwjyBg
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://www.chemistry.ru&sa=D&usg=AFQjCNG_n22P1sQ1hYPQJsMwDmWQbcrY8w
https://www.google.com/url?q=http://www.edu.yar.ru/russian/projects/predmets/chemistry&sa=D&usg=AFQjCNFmpDedGqgmo1JPAjz904V5Rl_eEA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://home.uic.tula.ru/~zanchem&sa=D&usg=AFQjCNEPuDx7Bj2GEjEDPe5DcCTiWbUmkw
https://www.google.com/url?q=http://sysmanova.narod.ru&sa=D&usg=AFQjCNGj2qjEtTK59ncE5xr-SHtY75leKA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://classchem.narod.ru&sa=D&usg=AFQjCNHNzY7HvEepCAFVJE3HcpvpD3tAHw
https://www.google.com/url?q=http://ru.wikipedia.org/wiki/%25d0%25a5%25d0%25b8%25d0%25bc%25d0%25b8%25d1%258f&sa=D&usg=AFQjCNFHqeSlqf1Rw9OjR7L7clPzcXy7hg
https://www.google.com/url?q=http://school-sector.relarn.ru/nsm&sa=D&usg=AFQjCNH3Rv_3EdEFFqUG1VtcHSheANRJ2Q
https://www.google.com/url?q=http://www.hij.ru&sa=D&usg=AFQjCNGKeEAGmT5nxuBnu73DX6_muvt6qA
https://www.google.com/url?q=http://it-n.ru/communities.aspx?cat_no%3D4605%26tmpl%3Dcom&sa=D&usg=AFQjCNEdBv2k2sV2JCy_sr2RvnGEzpIhfQ
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w

http://rushim.ru/books/books.htm dnekTpoHHaa 6ubnmoreKka yuebHbIX MaTepUanos No XMMmUN Ha noprasne
Chemnet

http://www.chem.msu.su/rus/elibrary dnemeHTbl }unsHu: caliT yunutens xsummmn M.B. ConosbeBoli
http://www.school2.kubannet.ru 3Huuknoneama «MNpupoga Haykn»: Xumuma

http://elementy.ru/chemistry


https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&usg=AFQjCNHMRUQq3fP2CfgCR7rpg1d2zaB9RA
https://www.google.com/url?q=http://www.chem.msu.su/rus/elibrary&sa=D&usg=AFQjCNFkCT2L_84D1Y3QO8isBaH19H1WRw
https://www.google.com/url?q=http://www.school2.kubannet.ru&sa=D&usg=AFQjCNFn6-5ZXgiMD9Of_0efMR7lyobk5Q
https://www.google.com/url?q=http://elementy.ru/chemistry&sa=D&usg=AFQjCNHliTdhUtOyI4xbizaeBebdanvH_Q
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