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COAEP)XAHUE OBYUEHUA

8 K/TIACC

ITepBoHaUa/IbHbIE XUMHUECKHE TIOHATHS

[TpeameT xuMuu. Posib XMMUM B )KU3HU uesioBeKa. XUMUS B CUCTeMe Hayk.
Tena u BemjecTBa. Pusnueckre CBOWCTBa BelleCTB. ArperaTHoe COCTOsIHUE
BellecTB. [ToHsITHEe O MeTOJax TMO3HAHUS B XUMUM. UHCThIe BelljeCTBa U CMeCH.
Criocobbl pa3ziesieHust CMecCeid.

ATOMBI U MOJIEKYJIbl. XuUMUUecKue 3remMeHTbl. CHUMBOJIbI XUMHUUYECKUX
37ieMeHTOB. [IpocThbie U C/I0XKHbIe BellleCcTBa. ATOMHO-MOJIEKY/ISIPHOe yUeHuUe.

Xumuueckasi ¢opmyna. BaneHTHOCTb aTOMOB XUMHWYECKUX 3/IeMEHTOB.
3aKOH TIOCTOSTHCTBA COCTaBa BellecTB. (OTHOCUTe/NbHasi aTOMHas Macca.
OTHOcHUTe/IbHAsE MOJIeKy/sipHasi Macca. MaccoBasi [10/i1 XUMUYeCKOro 3/ieMeHTa B
COe/IMHeHUHU.

KonuuecTtBo BemectBa. Mosib. MossipHast macca. B3anmMocBsi3b Ko/IMuecTBa,
MacChl U 4YMC/IA CTPYKTYDHBIX eJWHUI| BeljecTBa. Pacuétbl mo dopmysiam
XUMUUECKUX COeIMHeHUH.

du3nyeckre U XMMUUeCKHe sIBJeHUsI. XUMHUecKasi peakijds U eé MpH3HaKu.
3aKOH COXpaHeHHsi MacChl BelllecTB. Xumudeckue ypaBHeHus. Knaccudukaiys
XUMHUUECKUX peakiuii (coeJuHeHUs], pa3/ioyKeHus, 3aMellleHus, 0OMeHa).

Xumuueckutl IKcnepumeHm:

3HAaKOMCTBO C XMMWUECKOH TIOCYZOM, TIpaBWIiaMyd paboThl B aboparopuu u
nipuémamu obpaiijeHust ¢ 1abopaTopHbIM 000py/0OBaHMEM, HM3yueHHe U OlrCaHue
bU3NUeCKUX CBOWCTB 00pa3ljoB HeOpPraHWYecKHWX BeIecTB, HaOmoeHne
¢du3uueckux (raBeHUWe BOCKa, TasiHAe JibJla, pacTUpaHWe caxapa B CTYTIKe,
KUIeHHe W KOHJEeHCAlUs BOJAbI) U XUMHUECKUX (rOpeHHe CBeuw, MpOKa/JIvBaHHe
Me/JHOM TTPOBOJIOKH, B3aUMO/IeHiCTBHEe Mejla C KUC/I0TOM) sIBJIeHUH, HaO/moAeHne u
OMUCaHWe TPU3HAKOB TMPOTEKaHWs XMMUUeCKUX peakKlUi (pa3/iokeHWe caxapa,
B3aMMOJIEMCTBHE CEPHON KHC/IOTBI C XJIOPHAOM Oapwisi, pa3iokeHWe THIPOKCHA
Meau (II) mpu HarpeBaHWM, B3aMMO/ielICTBHe »Kejie3a ¢ pacTBopom cou Meau (1),
W3ydeHue Croco0OB pa3fiesieHdsi CMecel: C TIOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIapHBaHWe, AUCTUJIISALMS, XpoMaTorpadusi, ipoBe/ieHe OUHNCTKU TTOBapeHHOM
comv, HabmofeHWe W ONHMCAHWE  Pe3y/IbTaTOB  TIPOBEJEHUs]  OIIBITa,
WITIOCTPUPYIOLL[Er0 3aKOH COXPaHeHWsl MacChl, CO3[jaHHe Mojie/ied MOJIeKYT
(LIapocTep>KHeBbIX ).

BakHeliIHe Mpe/ICTABUTE/TH HeOPraHUYeCKHX BellleCTB

Bo3myx — cmech razoB. CocraB Bo3fyxa. Kuciopos — 37eMeHT U MPOCToe
BelllecTBO. HaxokzieHuWe KucaopoZia B Tipupofie, (du3uueckue U XUMHUUeCKue



cBoiictBa (peakuuu ropeHusi). Okcuzpl. [TpuMmeHeHue kucyiopoza. CriocoObl
TOJTyueHus KWUCIopoja B J1abopaTopud W MPOMBIIIEHHOCTA. KpyroBopor
KUCI0poAa B ipupojie. O30H — a/lyIoTporiHas MoAU(UKaLMs KUCIOPOa.

TeryioBor 3Q@(eKT XMMHUUEeCKOM peaklUW, TepMOXMMUUeCKHe ypaBHEHUS,
9K30- M JH/0TepMHYecKre peakiuyd. TOIIMBO: yroib W MeTaH. 3arps3HeHue
BO3/1yXa, yCUIeHue MapHUKOBOro 3¢ deKTa, pa3pylieHre 030HOBOTO CJIOSI.

Bopopon — sneMeHT M MpocToe BelecTBo. HaxoxzpeHwe Bopopoza B
npuposie, (usMUecke W XUMWUECKHWe CBOWCTBA, IIPUMeHEeHUe, CITI0COOBI
nosiyueHusi. Kuciotol u cosu.

MoJisipHBIM 00BEM ra3oB. PacuéThl Mo XUMHUUECKUM YPaBHEHUSIM.

dusnueckre CBoOWCTBa BoAbl. Boja Kak pacTBopuTenb. PacTBOpHI.
HachblllleHHble ¥ HeHachlllleHHble pacTBOPhL. PacTBOPUMOCTL BelleCTB B BoO/Ie.
MaccoBas 107151 BellleCTBa B pacTBOpe. XMMHUUeCKHe CBOMCTBAa BOAbL. OCHOBaHUSI.
Posib pacTBOPOB B MpHpPO/ie U B XKU3HU uesioBeKa. KpyroBopoT Bo/ibl B MpHUpO/Ie.
3arpsizHeHue TIPUPOJHBIX BOZ. OXpaHa U OUMCTKA MPUPOJHBIX BOJ,.

Knaccudukaliuss HeopraHuueckux coeuHeHuid. Oxkcugbl. Knaccudukaims
OKCHZIOB:  cosieoOpasyioiijie  (OCHOBHBIe, KHCJIOTHble, amdoTepHble) U
HecosieoOpa3ytoie. HomeHknaTypa oOkKcuioB. dusnueckde U XUMUUeECKHe
CBOMCTBA OKCHJI0B. [TomyueHne OKCH/OB.

OcHoBanusi. Knaccudukaisi OcHOBaHMM: IENIOYM U HEPaCTBOPUMBIE
ocHOBaHMs. HomeHK/aTypa ocHOBaHuil. dusnueckre U XUMUUECKHe CBOWMCTBa
ocHoBaHui. [TonmyueHre OCHOBaHUM.

Kucnotel. Knaccudukaiusi kucior. HomeHknatypa KucioT. dusnyeckve u
XUMUUecKre CBOMCTBa KUCIOT. Psj akTuBHOCTM MeTasmiioB H. H. Bekertoga.
ITomyyeHue KUC/IOT.

Comu. Homenknatypa coneit. dusrueckue U XUMUYeCKUe CBOMCTBA COJEM.
[Tonyuyenue conen.

["eHeTHUeCKasi CBSI3b MEX/y K/lacCaMU HeOpraHWYeCKHUX COe/JMHeHUMN.

XumuuecKuii 3KcnepumeHm:

KaueCTBEHHOe OmpejieJieHre CojlepyKaHus KUCI0poJa B BO3/lyxe, MOyuyeHue,
cobupaHue, pacro3HaBaHWe W W3y4YeHWe CBOWCTB KHCJIOPOZQ, HaOmo/ieHre
B3aUMO/IEUCTBUSI BeIIeCTB C KHUCAOPOAOM U YCJIOBHS BO3HUKHOBEHUS U
TIpeKpalljeHusi ropeHusi (Mo)kapa), O3HaKOMJeHWe C o0pa3ljaMu OKCHJOB U
OlMCaHWe WX CBOWCTB, MOMy4YeHWe, COOMpaHWe, pacrio3HaBaHWe W U3yueHHe
CBOWCTB BOJOpoJia (ropeHue), B3auMoJelCcTBHe BojiopoAa C okcuaoMm meau (II)
(BO3MOXXKHO HCTIO/Ib30BaHHE BHleOMaTepHasioB), Hab/moieHe 00pa3iioB BeIecTB
KOMM4ecTBOM 1 MoJb, UCC/ie[joBaHHWe OCOOEHHOCTelM pacTBOpDeHHUsl BelleCTB C
pas/iMuyHOM paCTBOPUMOCTBIO, TIPUTOTOBJIEHWE pAacTBOPOB C OMpee/IéHHOU
MacCOBOU Z0Jield paCTBOPEHHOTO BellleCTBa, B3aUMO/IEUCTBHE BOJbI C MeTajljlaMu
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(HaTpyeM U KaiablMeM) (BO3MOXXHO MCIIO/Ib30BaHMe  BHeOMaTepHasioB),
UccaeloBaHMe 00pasl[0B  HEOPraHWYeCKUX BeIeCTB pa3/IMUHbIX KJIaCCOB,
HaO/MoieHre U3MeHeHHsI OKPAaCKU MHAIWKATOPOB B PaCcTBOPAX KMCJIOT M IIe/I0UeH,
v3yueHue B3aumogencTBus okcuga meau (II) ¢ pacTBopoM cepHOM KHCJIOTHI,
KUCJIOT C MeTa/ylaMHd, peakLUd HeuTpaau3alyy, TOoJyueHrue HepacTBOPUMBIX
OCHOBaHHWM, BBITECHEHHWE OJHOr0 MeTa/ila [JPyTMM W3 pacTBOpa CO/M, pelleHue
SKCIepMMeHTa/IbHbIX 3a/lau Mo TeMe «BakHelilMe KjacChl HeOopraHu4ecKux
coeJIJMHEeHU».

ITepuoguueckui 3akoH H Ilepuoauveckasi cucTreMa XHMHUYECKHX
yiemeHTOB [l. . MenpeneeBa. CTpoeHue aTroMoB. XuUMHUUeECKas CBA3b.
OKuC/IMTe/TbHO-BOCCTAaHOBUTE/IbHbIE PeaKIMHi

[TepBble MOMBITKU KAacCU(PUKALMUM XUMHYECKUX 3jieMeHTOB. [loHsiThe O
rpyMax CXOJHbIX 3/IeMeHTOB (ILleJIOUHble U I1[e/I0UHO3eMe/IbHbIe MeTaslbl,
ra/IoTeHbl, THePTHBIE ra3bl). 37IeMeHThbI, KOTOpble 00pa3yoT aMm(poTepHbIe OKCH/BI
Y TUIPOKCUJIBI.

[Teproauueckuii 3aKoH. ITeprorueckasi cuicTeMa XUMHAUeCKHUX 3/ieMeHTOB /1.
. MeHgeneeBa. KopoTkomepuogHas U JJAWHHONepuoAHas  (POpPMBbI
[Teprogrueckol cucTemMbl xuMuueckux snemMeHToB [. Y. MeHgeneeBa. I[leprofbl
U rpynmnbl. dusnueckui CMBICA TOPSIAKOBOTO HOMeEpa, HOMEpPOB Iepuoja u
IPYMIIbI 3/IeMEeHTa.

Ctpoenue atoMoB. CoCTaB aTOMHBIX sfep. M30Tonbl. D1eKTpoHbl. CTpoeHue
9/IeKTPOHHBIX ~ 000/10ueK aTOMOB TiepBbix 20 XUMHWUECKHX  37€MEHTOB
[Teproauueckoui cuctembl [I. WM. MeHaeneeBa. XapakTepuCTMKA XUMHUUECKOIO
371eMeHTa T10 ero noJioykeHuto B [Tepuoandeckoi cucreme [1. V. MeHzieneeBa.

3aKOHOMEPHOCTHM U3MEeHeHMUsl paZuyca aTOMOB XUMHUYECKUX 3/IeMEHTOB,
MeTa/I/TMYeCKUX U HeMeTa/UTMUeCKUX CBOMCTB MO rpynrnaM U Mepruojam.

3HaueHue [Teprogruueckoro 3akoHa U ITeprorueckol CMCTeMbl XUMHAUYECKHUX
3/7IEMEHTOB [/ pa3BUTHs HaykKu U mpakTuku. [I. V. MeHpeneeB — yuéHbld U
rpak/IaHWH.

Xumunueckasi CBsi3b. KoBaneHTHasi (TIo/isipHass M HeTOJIApHasi) CBSI3b.
OJIEKTPOOTPULIATETLHOCTh XUMHAUECKUX 3/1eMeHTOB. VIOHHasi CBSI3b.

Crenienb  okucneHusi.  OKMC/IATETBHO--BOCCTAHOBUTE/IbHbIE  pEaKI[HH.
[Tporiecchbl OKUC/IEHUST U BOCCTaHOBIEHUsI. OKUCTUTEM YU BOCCTaHOBUTEIN.

Xumuueckutl IKcnepumeHm:

r3yueHue oO0paslioOB Bell[eCTB MeTa//IOB U HEMeTa/lJioB, B3aUMOJEeNCTBHe
TUJPOKCH/A LIMHKA C pacTBOpaMMU KMCJOT U Iile/ioueld, TIpoBe/ieHHe OIbITOB,
WITIOCTPUPYIOLUX ~ OPUMEPbl  OKUC/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX  peaklun
(ropeHue, peakljuy pa3/i0’KeHHUs, COeIUHeHUs]).

MesxcnpeomemHble ces3u



Peanuzaliuss MeXnpeJMeTHBbIX CBsi3ed TpU M3yueHWM XMMUM B 8 Kiacce
OCYLL[eCTBJISIETCSI 4epe3 MWCII0/Ib30BaHWe KakK OOIIUX eCTeCTBeHHO--HayUYHbIX
MOHSATUM, TaK W MOHATUM, SIBJISIOLIUXCSI CUCTEMHBIMU [JIS1 OT/Ie/IbHBIX TpeMeTOB
eCTeCTBeHHO--HayUHOI'0 LIUKJIa.

OO01iMe ecTeCTBeHHO--HayUHbIe TTOHATHS: HAYYHBIN (haKT, TUTIOTe3a, Teopus,
3aKOH, aHa/lu3, CHHTe3, KjlacCuuKalus, TepuoJUUHOCTb, HabsoeHue,
5KCIIePUMEHT, MO/ieJIMpOBaHue, U3MepeHre, MO/lelib, siBJIeHUe.

®du3nKa: Marepusi, aTOM, 3JIeKTPOH, TIPOTOH, HEUTPOH, WOH, HYK/IUJ,
V30TONBI, PaJMOaKTUBHOCTb, MOJIEKYJ/Ia, 3JIEKTPUUYECKUW 3apsji, BellecTBO, Teslo,
00BEM, arperaTHoe COCTOsIHHE BeIlleCTBa, ra3, (pu3nueckue BeJTUUMHBI, eJUHUIIbI
vi3MepeHus, KOCMOC, IJIaHeTbl, 3Bé3/1bl, CoJiHLIe.

Buosnorus: goTtocunTe3s, AbixaHue, 6uocdepa.

leorpadus: artmocdepa, ruapochepa, MUHepaabl, TOpPHble TOPOJBI,
T10J1e3Hble MCKOIaeMble, TOTIJIMBO, BOJHbIe PeCypChL.

9 KV/IACC

BeiecTBO U XMMHUYeCKas peakus

[Tepuoanueckuii 3akoH. [Tepuoanyeckasi cucteMa XUMHUUYECKUX 3/1eMeHTOB /1.
. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEDHOCTU B WU3MEHEHUH CBOMCTB
XMMUUECKUX 3JIEMEHTOB TMepBbIX TPEX TMEepPUOJOB, Kaaus, KalblLud U WUX
COeIMHEHHW B COOTBETCTBUMU C TMOJIOXKEHHWEM 3jieMeHTOB B I[lepuoauueckou
CUCTeMe U CTPOEHUEM UX aTOMOB.

CTpoeHre BellleCcTBa: BU/bl XUMWUYECKOW CBSI3U. THIbI KPUCTALJIAYECKUX
PEIIETOK, 3aBUCMMOCTb CBOMCTB BeIl|eCTBa OT TUIA KPUCTA/UIMUECKOU PELIETKU U
BU/Ia XUMUUECKOM CBSI3U.

Knaccudukaiiyss 1 HOMeHK/IaTypa HeOpraHWUeCKUX BellecTB. XUMUYEeCKUe
CBOMCTBA BeIeCTB, OTHOCSAIIMXCS K pa3/iMUHbIM KjacCaM HeOpraHu4ecKux
COeIMHEHWH, TeHeThUeCKasi CBSI3b HEOPraHUUeCKUX BeleCTB.

Knaccudukaiys XMMU4eCcKUX peakijui 1Mo pa3/iMuHbIM NpU3HaKaM (1o Yuciay
M COCTaBy YUYaCTBYHIOIL[MX B peakLUMW BeLeCTB, IO TeIUIOBOMY 3(deKTy, Mo
W3MEHEHUIO CTereHell OKHMC/IeHUS! XUMHUUEeCKUX 3/IEMEHTOB, TI0 00paTHMOCTH, TIO
y4acTUIO KaTaau3aTopa). JK30- U 3HJ0TePMUYEeCKUe peakld, TepMOXUMUUECKHe
ypaBHEHUS.

[ToHsATHe O CKOpPOCTH XWUMHYecKoW peakiyu. [ToHsitie 06 0OpaTUMBIX U
HeoOpaTUMbIX XUMUUECKHUX peakIiusaxX. [IoHATHe O rOMOTeHHBIX U IeTepOreHHBIX
peakuusix. [lonstue o katanuse. [ToHsTHE O XMMUUECKOM paBHOBecuu. DakTOPBHI,
B/IMAIOI[ME HAa CKOPOCTh XUMHWYECKOW peaklUUh U TMOJIOKEeHHEe XHWMHUYEeCKOro
paBHOBECHUSI.

OKHCUTe/TbHO-BOCCTAaHOBUTEIbHBIE  peakldd,  3JeKTPOHHBIA  OamaHc
OKHUC/TUTE/IbHO-BOCCTaHOBUTEIBHOU peakL1u. CocraBieHue ypaBHEHUU
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OKHCJIUTe/IbHO--BOCCTAHOBUTE/BHBIX ~ PeaklMii C  HCIIOJb30BaHWEM MeTo/a
3/IeKTPOHHOTO OasnaHca.

Teopus 3MeKTPOUTUUECKON JUCCOLUALIMH. DJIEKTPOJIUTHI Y He3JIeKTPOJIUTHI.
KaTtvoHbl, aHMOHBL. MeXaHW3M [JHCCOLIMAIIMK BeIleCTB C pa3/IMUHbIMU BHIAMU
XUMUUEeCKo# cBs13u. CremneHb auccouyanyy. CUIbHBIE U C/1a0ble 3/1eKTPO/IUTHI.

Peakiiuy MOHHOrO 0OMeHa. Y C/IOBHS MTPOTEKaHUsI peakI[iii MOHHOTO 00MeHa,
MOJIHbIeE UM COKpall[éHHble WOHHbIe YypaBHeHHUs peakiuid. CBOWMCTBa KHUC/IOT,
OCHOBaHMM U Co/Jiei B CBeTe TMpeACTaBlAeHHUNd 00 3IeKTpOMTHUUYECKOM
Javcconyanui. KauecTBeHHbIe peakiiMi Ha HOHBI. [ToHSTHE O TUIpO/IM3e COMei.

Xumuueckutl 3KcnepumeHm:

03HAKOMJIEHHEe C MOZe/NsIMU KPUCTA/JIMUeCKUX peIIéTOK HeopraHuyeCcKuX
BeIlleCTB — METas/yIoB M HemeTassioB (rpadura M anMasa), CA0XKHBIX BeIIeCTB
(x7opuzla HaTpusl), MCC/ie[JoBaHUe 3aBUCUMOCTH CKOPOCTH XMMHUUECKOW peakI[uu
OT BO3/IeHICTBUSI pa3/IMUHbIX (haKTOPOB, HCC/Ie[JOBAaHUE 3JIEKTPOIPOBOIHOCTH
pPacTBOPOB BeINleCTB, IIpoljecca AWCCOLMAIIMM KHC/IOT, Iiejioueli U coJjei
(BO3MOKHO  MCIIO/Ib30BaHWE BHJEO0 MaTepuajioB), TMpPOBeJeHHe  OIIbITOB,
WUTIOCTPUPYIOIIIMX ~ TIPU3HAKU  TIPOTeKaHWs  peaklUii MOHHOrO  oOMeHa
(o6pa3oBaHMe oOcajiKa, BblJe/ieHMe Tas3a, o00pa3oBaHWe BOJbI), OIIBITOB,
W/UTIOCTPUPYIOIIUX ~ TIPUMEPbl  OKUC/IUTE/TbHO-BOCCTAHOBUTE/IbHBIX  peakluii
(ropeHure, peaklMM Pa3/oXKeHHs], COeUHEHMsI), pacrio3HaBaHHe HeOpraHu4yecKux
BEIlleCTB C TIOMOIIbIO  KAaueCTBeHHBIX peaki[uii Ha HWOHBbI, pelleHue
9KCIIepUMeHTaTbHbIX 3a/ay.

HemeTa/lyibl M UX COeJMHEHUS

OOmiass xapakTepucThKa rajoreHoB. (OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble cTereHH OKucieHus. CTpoeHre W (U3MUeCKHe CBOMCTBA MPOCTHIX
BellleCTB — TaJoreHoB. XHMMUYeCcKWe CBOWMCTBA Ha MpUMepe  XJjopa
(B3aMMoO/IeMiCTBYEe C MeTa//laMM, HeMeTasJlaMH, IIesiouaMu). XJIOPOBOJIOPO/I.
ConsiHasi KUCJ/IOTa, XMMUUYeCKWe CBOMCTBa, TOJiyueHUWe, NpuMeHeHue. [leiicTBue
X7l0opa U XJ0pOBOJOpPO/a Ha OPraHu3M uejioBeKa. BakHeiIme X/JIOPHUAbI U MX
HaxOo>XK/leHue B TIPHUpOo/Ie.

OO0ijasi xapakTepucThKa 371eMeHTOB VIA-rpymbl. Oco6eHHOCTH CTPOeHUs
aTOMOB, XapakTepHble cTereHH okucieHus. CTtpoeHue U ¢H3MUECKUe CBOMCTBA
TIPOCTBIX BeII[eCTB — KUCIOPO/Ja U Cephl. AJIIOTPOITHbIe MOAUMbHUKAI[MA KUCIOPOo/a
1 cepbl. XUMHUUeCcKHe CBOMcCTBa cepbl. CepoBOJIOPO/, CTpoeHUe, (U3UUeCKHe U
XUMUUecKre cBoMcTBa. OKCHABI cepbl KaK IpeJCTaBUTENM KHUCIOTHBIX OKCHJIOB.
CepHas Kuc/lOoTa, (usnuecke W XHMHUecKHe CBoicTBa (0OmuMe Kak
Tpe/iCTaBUTeNsT Kjlacca KHUCAOT W croeljuduueckre). XUMHUUeCKHe peakiuu,
JieXKkalljie B OCHOBe TIPOMBIIIJIEHHOT'O Crioco0a To/iyyeHUsi CepHOM KUCJIOTHI.
[TpuMeHeHUe cepHOIi KHUC/I0ThI. COMM CepHOM KHUC/IOThI, KaueCTBeHHasl peakiiys Ha
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cysib(at-uoH. HaxoxkgeHue cepbl U e€ COoeMHEHWM B TIpUpofie. XuUMHUUYeCcKoe
3arpsis3HeHUe OKpY’Karollleld cpefibl COeIMHEHUSIMU Cepbl (KUC/IOTHBIE [IOXK/IY,
3arpsi3HeHHe BO3/[yXa U BOJJOEMOB), CIIOCOOBI ero rpeoTBPal[eHus.

OO1jasi xapakTepucThKa 3/ieMeHTOB VA-rpymibl. Ocob6eHHOCTU CTpPOeHUs
aTOMOB, XapaKTepHble CTereHW OKMUC/IeHHs. A30T, paclipoCcTpaHeHHe B IIpHpoO/e,
¢du3uueckue U XuMuueckue cBoiicTBa. KpyroBopor a3ora B npupojie. AMMUAK, ero
¢bu3nueckue U XuMHUUYeCKre CBOMCTBA, To/lydeHue U ripuMeHeHre. Comu aMMOHUS,
ux (pusnueckre U XUMHUUECKUe CBOMCTBa, TpuMeHeHHe. KauecTBeHHasi peakiiusi Ha
VMOHbI aMMOHUSI. A30THasi KUC/IOTa, eé TojiyueHue, (GuU3Muyeckde U XUMHUUYeCKue
cBoiicTBa (0OIMe KaK TMpeJCTaBUTe/sI Kjaacca KUCAOT M CrHeluduueckue).
Vcrionb30BaHWe HUTPATOB M CoJieii aMMOHMS B KaueCcTBe MMHepPa/IbHBIX
yaobpeHuii. XuMuuecKoe 3arpsisHeHHe OKPYyKarolled cpeibl COeIMHEHUsIMUA a30Ta
(KUCTIOTHBIE [TOX/AW, 3arpsi3HeHWe BO3/yxa, TOUYBbI U BOZA0EMOB). Docdop,
annoTporHele Moaudukauu @ocdopa, dusMueckre U XWMHUYeCKHe CBOMCTBa.
Oxkcug docdopa (V) u docdopHasi KUca0Ta, prusndeckre 1 XMMUUYeCcKre CBOMCTBa,
nosiyueHue. Vcrnosnb3oBaHue GocdaToB B KaueCcTBe MUHEPa/lIbHbIX Y00peHuM.

OO01jasi xapakTepyucThKa 371eMeHToB [VA-rpymmbl. Oco6eHHOCTH CTPOeHUs
aTOMOB,  XapaKTepHble  CTeleHW  OKHUC/JIeHUsl.  YTJepofi,  asIOTPOITHbIe
MoAudUKalLMM, paclpoCcTpaHeHWe B TIpUpoje, (usnueckue U XHUMUUeCKHe
cBoiicTBa. Afcopbrms. KpyroBoport yriepoza B mipupoge. OKcUIbl yryiepoja, ux
dbusrueckMe U XUMHUUYECKHe CBOMCTBA, [eMCTBHe Ha JKUBbIe OPraHU3MBl,
ToJiyueHre W TIpUMeHeHue. JKOJoruueckre Tpo0/ieMbl, CBs3aHHBbIE C OKCHIOM
yrneposa (IV), rumorte3a T1/1006a7bHOTO TIOTETUIEHHST K/IMMaTa, ITapHUKOBBINA
b dexT. YronbHasi KUCIOTa U eé Ccou, UX (pusnueckrie U XUMHUECKHe CBOMCTBA,
rnojsiyueHue U mnpuMeHeHue. KauecTBeHHasi peakiiuss Ha KapbOOHAaT-HMOHBI.
Hcnonp3oBaHue KapOOHATOB B OBITY, MeJUIMHE, TIPOMBIIIJIEHHOCTH U CEe/TbCKOM
XO03SIMCTBe.

[TepBOoHaUa/IbHBIE TTIOHATHSI 00 OpPraHUUYeCKHX Bel[eCTBaX KaK O COeAUHEHHUSIX
yrjiepoza (MeTaH, 3TaH, STWU/IEeH, alleTUIeH, 3TaHOJI, TJIULIePUH, YKCyCHasi KUC/I0Ta).
[TpupoaHble WCTOYHUKW YTJIeBOAOPOAOB (yronb, NPUPOAHBbINA Ta3, HedTh),
TIPOAYKTBI UX TiepepaboTku (6eH3WH), UX pOb B OBITY W MPOMBIIIEHHOCTH.
[ToHsTHe 0 OHMO/IOTHUECKH Ba)KHBIX Bell[eCTBaX: XKMpax, OesKax, yrieBojax — U UX
po/Jii B JKU3HUM UejoBeKa. MarepuajbHOe €JUHCTBO OpraHWYecKUX U
HeOpPraHU4ecKUX COoeIMHeHUM.

KpeMHuii, ero @usnueckue U XUMUUeCKHe CBOMCTBa, TIO/iyueHUe W
npumeHeHre. CoelvHeHWs KpemMHHs1 B mipupoze. OOIme mnpeacTaBaeHUs: 00
okcuse KpemHusi (IV) u kpemHueBoi kuciore. CUIMKAThl, MX HCIIO/b30BaHHE B
ObITY, B TIPOMBIILJIEHHOCTH. BakHeMillie CTpOWTe/bHbIE MaTepuasbl: KepaMHKa,



CTeK/0, LleMeHT, 0eToH, kesie300eToH. [Ipobsiembl Ge30racHOTO KCIOL30BAHUS
CTPOUTETLHBIX MaTepPUaiOB B MIOBCETHEBHOM YKU3HU.

XumuuecKuii 3KcnepumeHm:

H3ydeHre 00Opa3ljoB HEOPTaHUUECKUX BeIIeCTB, CBOMCTB COJITHOM KUC/IOTHI,
TIPOBe/leHNe KaueCTBEHHBIX PeaKIMi Ha XJIOpU/-UOHBI U HabJIiojeHre MMPHU3HAKOB
VX TIPOTeKaHUs, OIbIThl, OTpakawollue (u3nueckrue U XUMUUeCKUe CBOMCTBa
rajioreHoB M WX CoeJlMHeHUN (BO3MOXKHO WCII0/Ib30BaHKe BH/leOMaTepuasoB),
O3HaKom/ieHWe ¢ o0paslamu XJOpUZAOB (TajJioTeHU/IOB), O3HAKOMJIEHHEe C
obpa3ulaMu  ceppl U €€  coeAUHEHUSMH  (BO3MOXHO  HCIIOJb30BaHUE
BUZleOMaTepuasioB), Hab/rofeHre Tiporiecca oOyTr/MBaHMsl caXxapa TMoJ, JefCTBreM
KOHLIEHTPUDOBAHHOW CEepHOM  KUC/IOThbl, H3yueHHWe XUMUUYECKUX CBOMCTB
pa30aB/IeHHOM CepHOM KUCJ/IOTHI, TIPOBeJieHre KaueCTBEeHHOM peakIMK Ha Cy/bdart-
WOH U HabJioJieHre TpH3HaKa eé TIPOTeKaHHs, O3HaKoMJieHWe C (hU3MUueCKUMU
CBOMCTBaMHU a30Ta, ¢ochopa M HUX COeJUHEHUM (BO3MOKHO HCIMOJIb30BaHUE
BHleOMaTepHaioB), oOpa3ijaMu a30THBIX U (OCPOPHBIX yA0OpeHuH, MoTyJyeHue,
cobupaHue, pacro3HaBaHWe W W3y4ueHWe CBOWCTB aMMMaKa, IpOBe/ieHHe
KaueCTBeHHbIX peakldii Ha MOH aMMOHUS U QocdaT-uoH U U3yueHue MPU3HAKOB
VX MPOTeKaHWsl, B3aUMO/IeNCTBHEe KOHI[eHTPUPOBAHHOW a30THOM KHUCIOThI C Me/IbIO
(BO3MOXKHO  KCII0/Ib30BaHHWE  BH/eOMaTepuasoB), u3yueHve  Mogeseu
KPUCTA//IMUeCKUX PpelIeTOK anMasa, rpadura, (QysiepeHa, O3HaKOMJIeHUE C
TIPOL[ECCOM  aZicOpPOIMY  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM U
yCTPONCTBOM MPOTHBOTa3a, MojiyueHue, coOupaHue, pacrio3HaBaHHWe U U3yueHHe
CBOMCTB YT/IEKHC/IOTO Ta3a, TPOBe/ieHre KaueCTBEHHBIX peakidii Ha KapOoHaT U
CU/IMKaT-UOHbl M U3ydyeHWe TIPHU3HAKOB WX T[IPOTeKaHWs, O3HAaKOMJIeHHe C
TIPOJIyKLIMel CUJIMKATHOM TIPOMBILIJIEHHOCTH, pellleHhe 3KCIepuMeHTalbHbIX
3aj1ay 1o TeMe «BakHel11e HeMeTa/lJTbl U UX COeJUHEeHUs».

MeTa/l/Ibl U MX COeAUHEHUS

OO011jasi XapaKTePUCTHKA XUMHUECKUX 3/IEMEHTOB — MeTa/UIOB Ha OCHOBAHUU
ux mosioxkeHusi B Ilepuozunueckoil cucteme XuUMHUecKux 3jieMeHToB [. U.
MeHpeneeBa 1 cTpoeHusi aToMoB. CTpoeHre MeTasyioB. MeTannuueckasi CBsi3b U
MeTa/uIhueckasi ~ KpUCTa/ulMueckass  pellléTKa.  JJIeKTPOXUMUUeCKUM  psif
HaTpsDKeHUH MeTainoB. @u3nyeckrie ¥ XUMHUUeCKHe CBOWCTBa MeTaioB. O61mue
criocobbl  momyyeHus: MeTasioB. [IoHSITME O KOPpO3WM MeTaslioB, OCHOBHbIE
crocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTajb, UYTYH, AHOpaJIOMUHUMN,
OpoH3a) ¥ uX MpUMeHeHre B OBITY U ITPOMBIIILJIEHHOCTH.

[IleouHble MeTasl/bl: TIO/IOXKeHWe B [leproAuyeckoil cUCTeMe XUMUYeCKHUX
snemenToB [I. VI. MeHJeneeBa, CTpoeHHe HUX aTOMOB, HaxOXJeHUe B TPUpOJe.
dusnueckre U XMMUYeCKre CBOWCTBa (Ha mpumepe HaTpus U Kanus). OKcuabl U



TUAPOKCUABI HaTpusd U Kanusd. l[IpuMeHeHHe I1e/IOUHBIX MeETa//IoB U UX
CcoeIMHEeHUH.

[ITeioyHO3€eMe/IbHBIE MeTa//Ibl MarHUM U KaJbL[UW: TIOJIOKEHUe B
[Teprogrueckol cucTeMe XMMHUeCcKux 3jieMeHTOB [. /1. MeHeneeBa, cTpoeHue
VX aTOMOB, HaxOX/leHue B rpupoje. dusnueckue U XuMHAUYeCKre CBOMCTBa MarHus
W Kanblus. Baxuelive coefuHeHUs1 KaibLusi (OKCUZ, TUAPOKCH[, COJIH).
JKécTKoCTb BOJBI M CIIOCOOBI €€ yCTpaHeHusl.

AroMUHUN: TIoJIoKeHre B [lepuonueckor cucTeMe XUMHUUYECKUX 3/IeMEHTOB
. . MenjeneeBa, CTpoeHHe aTOMa, HaxXxOoxAeHue B npupoge. dusmueckue u
XMMUUECKre CBOWCTBA altOMUHUS. AM(pOTEpHbIe CBOMCTBA OKCUAA U THIPOKCH/IA
a/TFOMUHUSL.

Keneso: nonoxenue B [leproanyeckolr cucteMe XMMHAUECKUX 3/1eMeHTOB [].
. MeHjeneeBa, CTpOeHHWe aTOMa, HaxOXJAeHUe B Tpupoze. Pu3nueckre U
XUMUUEeCKre CBOKMCTBA »ene3a. OKCU/bI, THIPOKCUIBI U cou xkesie3a (1) v xkene3a
(III), ux cocraB, CBOMCTBA U MOTyUYeHUE.

Xumuueckuti IKcnepumeHm:

O3HAaKOMJIEHHWe C o0pa3ljaMM MeTa/uUIOB M CIUVIaBOB, WX (HHU3MUECKUMU
CBOMCTBaMH, M3yueHHWe pe3yJbTaTOB KOPPO3WUM  MeTa/lioB  (BO3MOXKHO
WCIO/Ib30BaHue BUjleOMaTepuanoB), 0COOeHHOCTell B3aUMOJEMCTBUSI OKCHja
Ka/lbLiUsl W HATpus C BOJOM (BO3MOXKHO HCIIO/Ib30BaHHWE BHUAEOMaTepUasoB),
WCC/IeJOBaHWe CBOMCTB >KECTKOW BO/IbI, TIPOLIeCCa TOPEHUs ’Kejie3a B KUCJIOpoJe
(BO3MOXKHO  HWCMOJIb30BaHWE  BHJleOMaTepyuasioB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEeHHbBIX peaklMi Ha WOHBbI: MarHusl, Kajibliusi, aJFOMUAHUS, LIUHKA, >Kese3a
(I1) u xene3a (III), meau (II), HabntogeHMe U omUCcaHUe MPOLECCOB OKPAIlIMBAHUS
IJlaMeHU MOHaMH HaTpusi, KaJus U Kajblusg (BO3MOXKHO HCIIO/b30BaHUE
BU/leOMaTepUaioB), UCC/IeloBaHUEe aM(OTEPHBIX CBOWCTB TMAPOKCHA aTFOMUHUS
Y TUJPOKCH/Ia LINHKA, pellleHre SKCIepUMeHTalbHbIX 3a/au 1o TeMe «BakHelive
MeTaJulbl U UX COeJUHEeHUS».

XuMHA U OKpPY)Kamllas cpeja

BellectBa M maTepuanbl B TOBCEJHEBHOM >XM3HM uesioBeka. be3zomacHoe
WCTI0/Tb30BaHte BeI[eCTB M XMMHUeCKUX peakiyi B ObiTy. [lepBasi momoiip npu
XAMUYECKUX 0XKOraxX U OTpaBJIeHHUSX.

XyUMUYecKoe 3arps3HeHUe OKpY’Karoller cpefbl (MpejenbHas [JOIMyCTAMast
KOHLIeHTpalus BelecTB, Aanee — [1/IK). Posb xuMuu B pellieHUM 5KOI0TAYECKUX
ripo0siem.

Xumuueckuti IKcnepumeHm:

n3ydyeHre 00Opas3lloB MaTepyasnoB (CTEK/O, CIJIaBbl META/JIOB, MOTMMepHbIe
Marepuarbl).

MesxcnpeomemHble ces3u



Peanu3saiivss MeXIipeJIMETHbIX CBsi3eid TpU U3yueHUU XUMHM B 9 Kracce
OCYIIIeCTBJIIETCSI Uepe3 UCI0/b30BaHHe KaK OOIMUX eCcTeCTBeHHO-HayUHBIX
TIOHSITUH, TaK U TIOHSITUH, SIBJSIOLIUXCS CUCTEMHBIMU /ISl OT/Ae/bHBIX TIPeIMETOB
€CTeCTBEHHO--HayUHOr0 LUKJIa.

OO01ue ecTeCTBeHHO-HayUHble TIOHATHS: HAy4YHbIA (DaKT, TUITOTE3a, 3aKOH,
TEOpHs, aHaau3, CHUHTe3, KiaccudHUKalus, TepuoJUYHOCTb, HabroeHue,
9KCTIepUMEHT, MOJie/IMpOBaHue, HW3MepeHWe, Mojie/ib, sBJieHWe, TMapHUKOBbBIN
3¢ deKT, TeXHOIOTUs, MaTepuaJbl.

dusrka: Marepusi, aTOM, 3JIeKTPOH, TMPOTOH, HEUTPOH, WOH, HYK/IHW],
W30TOMbl, pPaJMOAKTUBHOCTb, MOJIEKYyJa, 3/AeKTPUUeCKWid 3apsifi, MPOBOJHUKHU,
TIOJTYTIPOBO/THUKY,  JWDJIEKTPUKH, (OTO3/IEMEHT, BeIIeCcTBO, Telo, O00bEM,
arperaTHoe COCTOsIHUe Bell[eCTBa, r'a3, paCTBOP, PACTBOPUMOCTb, KPUCTA//INUeCKast
peléTka, CIjlaBbl, (PU3UUeCKUe BeSWUUHbBI, eAUHUIIbI W3MepeHHUs, KOCMUUYecKoe
TIPOCTPAHCTBO, MJIaHEThI, 3BE37b1, CoJHLIE.

Buosorust: doTocuHTe3, AbixaHue, Ouocdepa, 3KOCHUCTEMa, MUHEpPAbHbIE
yI00peHusi, MUKPO3JIEMEHThI, MaKpO3/IeMEeHTHI, TUTaTeTbHbIe BEIleCcTBa.

leorpadus: artmocdepa, ruapochepa, MUHepaabl, TOpPHble TOPOJBI,
ToJie3Hble MUCKOTaeMble, TOTI/IMNBO, BOJAHbIE PECYPChI.
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INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHUSA IIPOI'PAMMBLI IIO
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUA

JINUHOCTHBIE PE3YJ/IbTATbBI

JINUHOCTHBIE pe3y/ibTaTbl OCBOEHUWsSI TIPOrpaMMbl OCHOBHOT'O  0OIIero
o0Opa3oBaHMs JOCTUTAIOTCS B XoZie OOydyeHUs XWUMUUA B eJUHCTBE y4ueOHOM U
BOCIIUTATEbHOU [IeATeIbHOCTU B COOTBETCTBUU C TPaJULIMOHHBIMU POCCUHCKUMU
COLIMOKY/IbTYPHBIMM UM YXOBHO-HDaBCTBEHHBIMU LIEHHOCTSIMU, TPUHSTHIMU B
obIlecTBe mMpaBWIaMd ¥ HODMaMH TIOBeJileHWss U CIOCOOCTBYIOT Tpoljeccam
CaMOTIO3HAHKSI, CAMOPA3BUTHS U COLIMAM3aLNU 00yUaroInxCsl.

JINUHOCTHBIE  pe3y/lbTaThl  OTPa)KalOT  TOTOBHOCTb  OOYUaIOIL[UXCS
PYKOBOJCTBOBATbCSI CHACTEMOM TO3WUTHMBHBIX LIEHHOCTHBIX OpUEHTalud U
paciIMpeHue OmbITa esITeTbHOCTU Ha €€ OCHOBE, B TOM YMCJIe B YaCTH:

1) naTpUOTHYECKOT0 BOCIUTAHUSA:

LIEHHOCTHOT'O OTHOLIEHHUS K OTeUeCTBEHHOMY KyJIbTYPHOMY, UCTOPUUECKOMY
¥ HAyyHOMY HaC/e[JuI0, TIOHUMaHUsi 3HaYeHUs] XMMHUUEeCKOM HayKu B >KU3HU
COBpPEMEHHOTr0 00I11lecTBa, CIIOCOOHOCTH B/aJieTh AOCTOBEPHOM HH(OpMaLei o
repefioBbIX [TOCTVM)KEHUSIX U OTKPBITHUSX MHPOBOM M OTEUeCTBEHHOW XUMUU,
3aMHTEPeCOBAaHHOCTH B HAyUHBIX 3HAHHUSX 00 YCTPOMCTBe MUpa U 00I11[eCTBa;

2) rpakiaHCKOro BOCITUTAHMS:

Npe/iCTaB/ieHUs] O COLMA/NbHBIX HOPMaxX W TpaBWIaX MeX/JIUYHOCTHBIX
OTHOIIIEHUY B KOJUIEKTHBE, KOMMYHUKATHBHON KOMITETEHTHOCTH B OOII|eCTBEHHO
TI0JIe3HOHM,  yueOHO-MCCieloBaTeIbCKOW, TBOPUECKOW W APYyTrUX  BUZAAX
JlesiTeTbHOCTU, TOTOBHOCTA K Pa3HOOOpA3HOW COBMECTHOU [leATe/lbHOCTH TIpU
BBITIOJTHEHUM y4eOHBbIX, TI03HABATe/NbHBIX 3a]ad, BBLITIOJHEHUM XUMHUYECKUX
9KCIIePUMEHTOB, CO3/jJaHUU yUueOHbIX TTPOEKTOB, CTpeMJ/IeHHUsI K B3aUMOTIOHUMaHUIO
¥ B3aUMOIIOMOIIM B TIpollecce 3TOM yueOHOW [ieATeTbHOCTH, T'OTOBHOCTU
OLIeHMBAaThb CBO€ TIOBeJeHHWe U TIOCTYNIKM CBOWUX TOBapUIlled C TMO3ULUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHUS MOC/Ie/[CTBUM MOCTYNKOB;

3) HeHHOCTU HayYHOr0 NMO3HAHUA:

MUPOBO33DEHUYECKUE TPEe/ICTaB/IeHUsI O BellleCTBe M XWUMHYECKOW DeakLiuw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YDOBHIO Pa3BUTHS HAYKHM U COCTaBJSIOLHE
OCHOBY [jisi TIOHUMaHUsI CYI[HOCTA HayYHOW KapTWHBI MHpa, MpeZCTaB/IeHUsI 00
OCHOBHBIX 3aKOHOMEDHOCTSIX Ppa3BUTUSI TIPUPO/bl, B3aMMOCBSI3SIX Ue/iOBeKa C
TIPUPO/IHOW CpeJioi, O POJIK XMMUM B TTIO3HAHUM 3TUX 3aKOHOMEPHOCTEW;

T03HaBaTe/ibHble MOTUBBI, HallpaBJeHHbIE HA TOJyYeHWe HOBBIX 3HaHUU TI0
XUMHH, HeobxoquMble Iyt 0O0bsCHeHHs HabJII0/[aeMbIX TIPOIIECCOB U SIBJIEHWH,
N03HaBaTe/bHOW, WH(OPMALMOHHOW M UWTATe/bCKOM KYy/JbTYpbl, B TOM UHKCJIE
HaBBIKOB CaMOCTOSITe/TbHOM paboThl € y4eOHBIMM TEeKCTaMH, CITPABOYHOMU
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JIATEPaTypOH, JOCTYMHBIMA TEXHUUYECKUMH CpeJACTBaMU HHGMOPMAI|MOHHBIX
TeXHOJIOTUH;

WHTepeCc K OOyueHMIO W TI03HaHHWIO, JH0003HATE/NLHOCTb, T'OTOBHOCTh U
CIIOCOOHOCTL K CaMOOOpa30BaHHWIO, IIPOEKTHOM W HCC/eI0BaTe/bCKOM
JiesITeJTIbHOCTH, K OCO3HAaHHOMY BBIOODY HArlpaB/IeHHOCTH U YPOBHsI OOyueHUs B
JlanbHeMIIeM;

4) hopMupOBaHUS KY/JIbTYPbI 30POBbSI:

OCO3HaHMWEe TIIeHHOCTHU >KW3HH, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY
3/I0POBbIO, YCTAHOBKM Ha 3/I0pPOBbIM 00pa3 >KU3HHW, OCO3HAHHWe TOC/AeACTBUU U
HerpusTHe BPeHbIX MPUBbIUEK (YroTpebsieHusT alKoro/isi, HAPKOTUKOB, KyPEHHs),
HeoOXoauMOCTH  coOJro/leHrss  TIpaBUa  0e30IMacHOCTH mpu  obpalleHuu C
XUMUYECKUMHU BeIlleCTBaMH B OBbITY U peaslbHOM )KU3HU;

5) TPy/{0BOT'0 BOCIHTAHHUSA:

WHTepecC K MPakKTUYeCKOMY M3yUueHHI0 npodeccuii U Tpyia pa3InuHoOro poja,
yBa)K€HWe K TPYAy W pe3y/ibTaTaM TPYZOBOM [esSTeJbHOCTH, B TOM YHC/Ie Ha
OCHOBE TPUMEHEHUS I[IpeJAMEeTHbIX 3HAaHHH I10 XUMHH, OCO3HAHHBLIA BBIOOP
WH/IMBU/yaTlbHOM TPaeKTOPUH TMPOZO/KEeHUs] 00pa30BaHuUs C YUETOM JIMUHOCTHBIX
HMHTEPeCOB U CIIOCOOHOCTU K XMMHH, OOIIIeCTBEHHBIX UHTEPECOB U MOTPeOHOCTeH,
YCITeIHOM TIpodheCCUOHATbHOMN JesTeTbHOCTH U Pa3BUTHUsI HEOOXOUMBIX YMEHHH,
rOTOBHOCTH aZlalITUPOBAThLCS B MpodecCcroHaNbHOMN Cpe/ie;

6) 3K0/1I0rM4ecKoro BOCIIMTAHHA:

9KOJIOTMUECKHU 1iejiecoo0pa3Hoe OTHOIIEeHHe K TPUpPOJe KaK WCTOUHHUKY
)KU3HU Ha 3emJie, OCHOBe eé CyI[eCTBOBaHHS, MOHUMaHWe [[eHHOCTH 3J0POBOTO M
Oe3omacHOro oOpa3a J>KW3HW, OTBETCTBEHHOE OTHOIIIEHHe K COOCTBEHHOMY
bU3MUeCKOMY M TICHXWUYECKOMY 3[I0POBbIO, OCO3HaHHE I[eHHOCTH COOJIFOZIeHHs
npaBu/ 6€30MacHOro MOBeJeHus MPU paboTe C BelleCTBaMHM, a TAK)Ke B CUTYaLIUsX,
YIPOXKAIOIIUX 3[I0POBbIO U )KU3HU JTIO/IeH;

CIOCOOHOCTH TIPUMEHATh 3HAHMSI, TI0JydaeMble MPH HU3YUeHUU XUMHH, JJIs
pellieHys 3a/1ay, CBSI3aHHBIX C OKPY>Karoll[el TPUPOAHON CpeJoM, [Jisl MOBBILIEeHHS
YPOBHSI  9KOJIOTMUECKOW  KYJbTYPbl, OCO3HaHMs T/00a/bHOrO  XapakTepa
9KOJIOTHUECKUX Tpob/ieM M TyTed WX pellleHusl MOCPeACTBOM METOZI0B XUMUH,
9KOJIOTMUECKOT0 MBIIIIJIEHHsI, YMEHHUsSI PYKOBO/ICTBOBATLCSI UM B TI03HaBaTebHOM,
KOMMYHHUKaTUBHOM M COLIMAIbHOM MPaKTHKe.

METAITIPEAMETHBIE PE3YJIBTATBI

B coctaBe MeTamnpeJMeTHBIX pe3y/JbTaTOB BbIJENSIOT 3HAUKMMbIE /ISt
dbopMHpOBaHMS MHUPOBO33peHHUs1 OOIljeHayuyHble TIOHATHUSA (3aKOH, Teopws,
TIPUHIIUI, TUITOTe3a, (aKT, CUCTeMa, TIPOILeCcC, SKCIIEPUMEHT U JIPyroe.), KOTOpble
UCTO/B3YIOTCS B €CTeCTBEHHO-HAayUHBbIX YueOHBIX IMpeJMeTax W I03BOJIAIOT Ha
OCHOBE 3HaHUH M3 3THUX MpeAMeTOB (JOPMUPOBATH IPeACTaB/IeHUE O L|eJIOCTHOM
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HayYyHOW KapTWHe MHpa, U YHUBepCa/ibHble yueOHbIe feiCcTBUs (TI03HaBaTe/IbHbIE,
KOMMYHHUKaTUBHbBIE, PETY/ISTUBHBIE), KOTOpble 0OecrieurBalOT (HOpPMUPOBaHME
TOTOBHOCTH K CaMOCTOSITe/TbHOMY TJIaHUPDOBAHUIO U OCYI[eCTBJ/IeHUI0 yueOHOMU
JesATe/IbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCA/IbHbIE yueOHbIe /IeHCTBUS

Bba3oBbie jloruueckKue 1efiCTBUSA:

YMEHHUS WCIO/b30BaTh MNPUEMBI JIOTUUECKOTO MBILIJIEHUS TIPU OCBOEHUU
3HaHUM: paCKpbIBaTh CMbICJI XUMWYECKUX TOHSITUW (BBIAE/NATh UX XapaKTepHbIe
MpU3HAaKW, yCTaHaB/IMBaTb B3aUMOCBSI3b C APYTMMHU TOHSITUSMM), WCIOJIb30BaTh
TIOHSATUS /111 00BsICHEeHUs OT/le/TbHbIX ()aKTOB U sIBJIeHUM, BbIOMpaTh OCHOBAHUS U
KPUTEpUU /151 KJIaCCU(PUKALMM XUMUUYECKUX BelleCTB U XMMUUECKHUX peakLUi,
yCTaHAB/MUBATh TIPUUUHHO-C/Ie/ICTBEHHbIE CBSI3U MeEXAYy OOBeKTaMH H3yUeHUs,
CTPOUTH JIOTUUECKUE pacCyX[eHus (MHAYKTHBHbIE, NeAYKTHUBHbIE, 10 aHAJIOTHN),
[les1aTh BBIBO/IbI M 3aK/TFOUEHUS;

yMeHHe TIPUMEHSITb B TIpollecce TO3HaHUSI MOHSTUSL (TIpeAMeTHblE U
MeTarnpeMeTHbIe), CAMBOJIMYECKHE (3HAKOBbIE) MO/, UCTI0J/Ib3yeMble B XUMUU,
ripeoOpa30BbIBaTh IIMPOKO TTPUMeEHsieMble B XUMUU MO/ie/IbHble TIpefiCTaBIeHUs —
XMMUUECKWH 3HaK (CUMBOJ 3JIeMeHTa), Xumuueckas (opMysa M ypaBHEHHe
XUMUYECKON peaki[uy — MpU pellleHuu yueOHO-T03HaBaTe/lbHbIX 3aJad, C YUYETOM
3TUX MOJEbHBIX TIpe/iCTaB/IeHUN BbISB/SATh U XapaKTepu30BaThb CyIleCTBEHHbIE
TIPU3HAKKU HU3yuaeMbIX 00beKTOB — XUMUUECKUX BeIleCTB U XUMUUeCKUX peaklui,
BLISIBJIATb ~ OOII[Me  3aKOHOMEPHOCTH, TPUUYUHHO-CIe/ICTBEHHble CBSI3U U
TPOTUBOPEYMSI B M3yUaeMbIX MPOLIeCCax U SIBJIEHUSIX.

Bba3oBbie ucciegoBare/IbCKe AeUCTBUSL:

yMEeHHEe MCI0/b30BaTh IOCTaB/JEHHbIE BOIMPOCHI B KaueCTBe WHCTPYMEHTa
MO3HAaHUSl, a TakKXKe B KauyeCTBe OCHOBBI Jid (POPMHUPOBAHUS THUIIOTE3bl MO
TPOBEPKe MPaBUIbHOCTH BbICKA3bIBAEMbIX CYXKJEHUM;

nproOpeTeHHe OIMbITa IO TUIAHUPOBAHHIO, OPTaHM3AllMA UM TIPOBE/IeHHUI0
yUeHUYeCKUX 3KCIIepUMEHTOB, yMeHWe Hab/mogaTh 3a XOZOM IpoIiecca,
CaMOCTOSITe/IbHO TIPOTHO3UPOBATh €ro pe3ysbTar, (hopMyarpoBaTh 00001eHUsT U
BBIBO/IbI 110 pe3y/ibTaTaM MPOBeJEHHOIO OIbITa, UCC/IeIOBAHUS, COCTAB/ISTh OTUET
0 TIpO/iesIaHHOM paboTe.

Pa6oTa c uHdopmarmeii:

yMeHUWe BbIOMpaTh, aHA/IW3UPOBaTh U HWHTEPIIPETUPOBAaTh HHMOPMALIWIO
pa3/IMuHbIX BUJOB U (POPM Mpe/iCTaBleHUs], NTOyUYaeMyl0 M3 pa3HbIX UCTOUHUKOB
(HayuHO-TIOMYJISIpHasi  IUTepaTypa XWMUUECKOTO COJEep>KaHUsl, CIpaBOYHbIe
nocobusi, pecypchl WHTepHeTa), KPUTUUECKU Ol[€HHWBATh TPOTUBOPEUUBYIO U
HeJJOCTOBEPHYI0 UH(OpPMalLHIo;
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yMeHHe TIPUMEHSITh Pa3/iMuHble MeTO/bl W 3arpochl MpU TOUCKe U OTOOpe
WHGOpPMAIlMd YW COOTBETCTBYIOIIUX [JAaHHBIX, HEOOXOJWUMBIX Jis BBITOJHEHHS
yueOHBIX U T03HaBaTeIbHBIX 3a/lau OTpe/|e/IEHHOTO TUIIA, TPHOOpeTeHre OIbITa B
0o0/acT  HMCTIOMB30BaHUSI  MH(POPMAIJMOHHO-KOMMYHHUKATUBHBIX — TEXHOJIOTUH,
OBJIa/leHre KYJIbTypOl akKTUBHOT'O UCII0/Ib30BaHUS Pa3/TMUHbIX TTOUCKOBBIX CHUCTEM,
CaMOCTOSITe/IbHO BLIOMpATh OMTUMa/IbHYIO OpPMY TIipe cTaBieHyss HHGOPMAI[UU U
W/UTFOCTPUPOBATh pelllaeMble 3aJjaul  HeC/JIOKHbIMA CXeMaMH, JAuarpaMmMaMi,
apyrumu (opmMamu rpaduKu ¥ X KOMOUHALHSMU;

yMeHHe WCIOb30BaTb M aHalIW3UpOBaTh B TIpoljecce yueOHOM U
WCCTe/IoBaTe/IbCKON JiesiTeTbHOCTU MH(OPMALIMI0 O BJIUSHUU TIPOMBIIIIEHHOCTH,
Ce/IbCKOTO XO3SIMICTBa M TPAHCIIOPTa Ha COCTOSIHME OKpY’Karollell MNpHUpoJHOM
cpezpbl.

KoMMyHHKaTHBHbIE YHHBEPCA/TbHbIE YueOHbIe JeHCTBHUS:

yMeHHUs 3ajJlaBaThb BOMpPOCHI (B XOJe Juasora U (Wih) [OUCKYCCUHU) TIO
cyimiectBy  obcykmaemMol — TeMbl, (OPMYy/JIMpPOBaTb  CBOM  TPEAJIOXKEHUS
OTHOCHTE/TLHO BBITIO/THEHUSI TIPe/I/I0’KeHHOM 3a/jauy;

yMeHUsI  TPeJCTaB/siTb  TOJyueHHble  pe3y/bTaThbl  ITO3HABATe/bHOMN
JesiTeTbHOCTU B YCTHBIX U TMCbMEHHBIX TeKCTaX; /ejiaTb Tpe3eHTal[1io
pe3y/IbTaTOB BBITOJIHEHHSI XUMHUUECKOr0 3KCrieprMeHTa (J1abopaTOpPHOTO OITBITA,
nabopaTopHO paboThI 10 UCC/IeJOBAHNIO CBOMCTB BellleCTB, yueOHOTr0 TIPOeKTa);

yMeHUsT y4eOHOrO COTPYAHMUECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HaBaTe/IbHOW W MCC/Ie/loBaTebCKOM  JIesiTe/IbHOCTU ~ TIPU  pellleHun
BO3HUKAIOIIUX MpobseM Ha OCHOBe yuéTa OOIIMX WHTEPeCOB U COTJIACOBaHMUS
nosuuuii (0bcyxaeHusi, oOMeH MHEHUSIMH, «MO3TOBbIe IITYPMbI», KOOpDAWHAI[Us
COBMECTHBIX [IeMCTBUM, oOrpeJieleHMe KpUTepHeB TI0 OlleHKe KauyecTBa
BBITIOJTHEHHOU pabOoThI U IpyTHe).

Pery/1AaTHBHBbIE YHUBEpPCA/IbHbIE yUeOHbIe el CTBHS:

yMeHHe CaMOCTOSITe/IbHO OfpeJensaTh 1je/U JlesaTe/IbHOCTH, TUIaHUPOBATh,
OCYIIIeCTBJISITh, KOHTPOJMPOBaTh W TP HEOOXOAWMOCTH KOPPEKTUPOBAaTh CBOIO
JesiTe/IbHOCTh, BEIOMpaTh Hanbosiee 3¢ deKTrBHBIE CTOCOOBI perieHys yueOHbIX U
TO3HaBaTe/IbHbIX 3ajlady, CaMOCTOSITE/IbHO COCTaB/sATh WM KOPPeKTUPOBAaTh
TIpe/IJIOKeHHbI  anrOPUTM  JIeMCTBUM TMpPU  BHITIOJIHEHUU 3alaHUM C  YUETOM
TI0/TyUeHUs] HOBBIX 3HaHUW 00 M3yuaeMbIX OOBEKTax — BeIlecTBax M pPeakIiusX,
OLIeHMBaThb COOTBETCTBHE TMOJIyUeHHOTO pe3y/ibTaTa 3asiBJeHHOW L, yMeHue
WCTI0/Ib30BaTh U aHa/IM3MPOBaTh KOHTEKCTHI, Mpe/ijiaraeMble B YC/IOBUU 3a/laHUM.

IMPEAMETHBIE PE3YJ/IbTATBHI

B cocTtaBe TipegMeTHbIX pe3y/JbTaTOB TI0 OCBOEHUIO 00s3aTenbHOTOo
co/lep>KaHUs, YCTaHOBJIEHHOTO JaHHOW (efepanbHOl paboueii MNporpaMMot,
BBIZIE/ISTIOT: OCBOEHHbIe O00YyUaroI[UMHCS Hay4yHble 3HAHWS, YMEHUsS U CIIOCOOBI
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JoeucTBuM, crenuduueckde Ay MpeAMeTHON obmactu  «XUMHSI»,  BUBI
JleATeJIbHOCTU 1O  TOAy4YeHWID HOBOIO 3HaHWs, €ro HWHTepIpeTaluy,
1ipeoOpa30BaHKIO 1 TIPUMEHEHHIO B Pa3/IMUHBIX YUeOHBIX U HOBBIX CUTYaIUsX.

K koHIly oOyueHusi B 8 Kacce rpeiMeTHbIe pe3y/IbTaThl Ha 0a30BOM YPOBHe

JOJDKHBI OTpaXkaTh C(hOPMHUPOBAHHOCTH ¥ 00yUarol[UXCsl YMEHUI:

e DACKPBIBaTh CMBICJI OCHOBHBIX XMMHWUECKHWX TIOHATUM: aToOM, MOJIEKYJIa,
XUMHUECKUM 3JIEMEHT, MPOCTOE BeIeCTBO, CJIOXKHOE BeleCTBO, CMeCh
(ogHOpOHAs U HEOJHOPOAHAsT), BaJIGHTHOCTb, OTHOCUTE/IbHAsi aTOMHasi U
MOJIEKY/ISIpHasi Macca, KOJIAUeCTBO BelllecTBa, MOJIb, MOJISIDHasi Macca,
MaccoBasi 107151 XMMUYeCKOT0 3/ieMeHTa B COe/[MHeHWH, MOJISIPHbINA 00BEM,
OKCH/Jl, KUCJIOTa, OCHOBaHWe, CO/b, 3JIEKTPOOTPHULIATE/ILHOCTb, CTeleHb
OKHCJIeHUS, XUMHUYecKasi peakLus, KJaCCU(PUKALUsl peaklui: peakluu
COeIUHEHHsl, peakLMHd pa3/ioKeHHWs, peakluy 3aMelleHHus, peakluu
obOMeHa, K30- ¥ SHAOTEePMUUECKHEe PeaKINU, TerioBoi 3¢hheKT peakiud,
PO aTroMa, 3JIeKTPOHHBIA C/OW aTroMa, aTOMHas OpOWTaib, pauycC
aToMa, XMU4YecKasi CBsi3b, MOJISIpHAsi U HeMoJsipHasi KOBaJleHTHasl CBS3b,
WOHHas CBsI3b, MOH, KaTMOH, aHWOH, PAacTBOP, MacCOBas [0Jis BelecTBa
(mpolieHTHasi KOHI|eHTpalusl) B pacTBOPE;

e WJIIOCTPUPOBAaTh  B3aWMOCBSI3b  OCHOBHBIX XWMWUUECKUX TIOHATUU U
TIPUMEHSITh 3TU TIOHSTHS MPU OMKMCAHUM BeLLeCTB U UX NpeBpallleHul;

* UCT0J/Ib30BaTh XMMUUECKYH0 CUMBOJIMKY /IS COCTaBeHus1 ()OPMyJ1 BellleCTB
Y yPaBHEHUU XUMUYECKUX PeaKLui;

e OTIPE/IE/ISITh Ba/IEHTHOCTbL aTOMOB 3/IEMEHTOB B OWHApHBIX COeIWHEHUSIX,
CTelleHb ~ OKWCJeHWs ~ 3/IeMeHTOB B OWHApHBIX  COeJUHEHUSX,
MPUHA/I/IEXKHOCTh BeILeCTB K OMpeJenéHHOMY KJ/IacCy COeQWHEHUM M0
dbopmynam, BHJ XUMHUYECKOW CBsI3U (KOBaJ/leHTHasi W WOHHasi) B
HEeOPraHU4eCcKUX COeJMHeHUSX;

epackpbiBaTh CMmbica Ilepuoauueckoro 3akoHa [I. WM. MeHjeneeBa:
JIeMOHCTPUPOBaTh TTOHMMaHWe TMepUOJUYECKOW 3aBUCHMOCTU CBOWCTB
XUMHUECKUX 3J7IeMEHTOB OT UX moJiokeHusi B [leproguueckoit cucrteme,
3aKOHOB COXPaHEeHUsI MacChl BeleCTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKY/ISIDHOTO yUYeHUs1, 3aKOHa ABOraJipo;

¢ OTITMCBIBATb M XapaKTepu3oBaTh TabmuuHyio ¢opmy Ileproanueckoit
CUCTEeMbl XMMWUECKHUX 3/IEMEHTOB: pa3iuyaTb T[IOHATUSI «TJIaBHasi
noArpynma (A-rpynma)» u «mobouHast moarpymia (b-rpymma)», Manbie u
Oonblliie TIepUOABI, COOTHOCHUTh 0003HAaueHWs, KOTOpble HWMEIOTCS B
Tabmuile «[lepuosuueckasi cucTeMa XUMUYeCKUX 3nemeHToB [I. U.
MeHieieeBa» C UWCJIOBBIMM XapaKTepPUCTUKAMM CTPOEHHS aTOMOB

15



XUMHUUECKUX 37IeMEeHTOB (COCTaB U 3apsifi spa, o0Iriee YKMC/IO 371eKTPOHOB
Y pacrpe/iesieHre UX T0 3/IeKTPOHHBIM CJIOSIM);

e KTaccuUIIMPOBaTh XUMHUUECKUe 3/IeMeHThbl, HeOpraHWueckue BelleCcTBa,
XUMUYecKre peakiuy (M0 YKUCAYy U COCTaBy Y4aCTBYIOI[UX B peaki[uu
BeILIeCTB, 10 TEMIOBOMY 3(PheKTy);

e XapaKTepu30BaTh (OMUCHIBAaTh) 00IMe XUMUUeCKHe CBOMCTBA BeIleCTB
pa3MUHbIX K/IaCCOB, MOJTBEPXK/asi OMMcaHue pruMepaMu MOJIEKY/ISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMUUECKUX PeaKIUii;

« IPOTHO3UPOBATh CBOMCTBA BellleCTB B 3aBUCHMOCTH OT HUX KaueCTBEHHOTO
COCTaBa, BO3MOXHOCTUA TIPOTEKaHUsI XUMHUUYECKUX TIpeBpallleHuid B
pa3MUHbIX YCIOBUSX;

e BBIUKC/ISITh OTHOCUTEJ/IbHYIO MOJIEKY/ISIPHYIO Y MOJISIPHYHO MacChl BelleCTB,
MacCOBYIO [IO/IF0 XUMHYECKOTO 3jemMeHTa T0 ¢dopMmyse coeluHeHuUs,
MacCoOBYH [IO/I0 BellleCTBa B pacTBOpe, MPOBOAUTH PACUETHI TIO
ypaBHEHUIO0 XMMUYeCKOU peakiuy;

e IPUMEHSITh OCHOBHbIE OTlepaliid MbICTUTEbHON JesiTeTbHOCTU — aHalMu3 U
CWHTe3, CpaBHeHHe, 0000IIeHHe, CHUCTeMAaTH3alUi0, KIacCU(MUKALIUIO,
BbIsIB/IEHHE TIPUUMHHO--CJIeZICTBEHHBIX CBsI3eil — [jIsi U3yueHHusi CBOMCTB
Bell[eCTB U XUMHUUECKUX peakiuil, eCcTeCTBeHHO-HayuHble MeTO/Ibl
Mo3HaHUs — HaO/ofeHWe, W3MepeHHe, MO/Je/IMpOBaHue, SKCIePUMEHT
(peanbHbIN U MBIC/IEHHBIN );

e CJIe[IOBaTh MPaBUIaM T0/b30BaHUsI XUMUUECKOM MOoCyAoi U 1abopaTopHbIM
obopy/ioBaHHEM, a Takke TIpaBWiaM oOOpalleHHs C BelecTBaMy B
COOTBETCTBHUM C HWHCTPYKLUSIMM TI0 BBITOJIHEHHIO J1TaDOPATOPHBIX
XUMHUUECKUX OTBITOB TIO TIOMy4YeHWIO W CoOHMpaHWIO Ta3000pa3HbIX
BellleCTB (BOJIOpOZila ¥ KHUC/IOpO/ia), TIPUTOTOBJEHUIO pacTBOPOB C
ornpe/ieIEHHOW MacCOBOMW Zi0Jiel paCTBOPEHHOIO BelleCTBa, MIaHUPOBATh
Y TIPOBO/IUTh XUMHUYECKUe 3KCTIePUMEHThI 10 pacrio3HaBaHWI) PACTBOPOB
1jesioued U KUC/IOT C TOMOIIbI0 UHAUKATOPOB (JIakKMyC, (dheHOI(TaNerH,
MeTHU/IOPaHX U JIpyTUe).

K koHIly oOyueHusi B 9 Kjacce rpeiMeTHbIe pe3y/IbTaThl Ha 0a30BOM YpPOBHe

JOJDKHBI OTpaXkaTh C(hOPMHUPOBAHHOCTE Y 00yUaroLUXCsl YMEHHI:

e DACKpbIBaTb CMbBIC/I OCHOBHBIX XUMHWUECKHUX TIOHATUN: XUMHUeCKUi
3/IeMeHT, aTOM, MOJeKysa, WOH, KaTHOH, aHWOH, MPOCTOe BellecTBo,
C/I0)KHOe BeIleCTBO, BaJIBHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, CTereHb
OKHUC/IeHUs, XMMUUecKasl peakijusi, XuMHuuecKkasi CBsi3b, TeIljioBo 3¢ dekT
peakiuv, MO/b, MOJIIPHBIM  O0BEM, pacTBOp,  3MEKTPOJIUTHI,
HEe3/IeKTPOJIUThI, 3/IEKTPOJIUTUUECKasi [UCCOLMalvsl, peakiui HOHHOTO
oOMeHa, KaTa/u3aTop, XWMHUYeCcKoe paBHOBecue, oOpaTuMbie U
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HeoOpaTHMble peaklUM, OKUCIUTE/bHO-BOCCTaHOBUTE/bHbIE peakiiuHy,
OKWC/IUTEe/Ib,  BOCCTAaHOBUTE/Ib,  OKHCJE€HWe U  BOCCTaHOBJIEHUE,
a/uioTponusi, aMm(OTePHOCTb, XUMHYECKasi CBsi3b (KOBa/€HTHasl, WOHHas,
MeTa/l/TnyecKasi), KpUCTa//IMuecKasi peléTka, KOppOo3usi MeTalioB,
CI/JIaBbl, CKOPOCTb XWUMHUECKOW peakluu, TMpeJelbHO AOMyCTUMast
kKoHLleHTpaLud [1/1K BeljecTBa;

e U/UTFOCTPUPOBATh  B3aWIMOCBSI3b OCHOBHBIX XWMMWYECKMX TIOHSTUA U
MPUMEHSATh 3T TOHSTHS MPU ONIMCAHUM BEILeCTB U UX MpeBpallleHuH;

e UCT0JIb30BaTh XMMUUECKYH0 CUMBOJIMKY [/Is1 COCTaBeHus1 ()OpMyJ1 BellleCTB
Y yPaBHEHUU XUMUYECKUX PeaKLui;

e OTIpe/Ie/IATh BaJIGHTHOCTb U CTENeHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COeIMHEHUSAX Ppa3/IMYHOr0 COCTaBa, IIPUHAJJIEXKHOCTb BELIeCTB K
omnpezie/IEHHOMY KJ/acCy COeJUHEHWH 1o (opMy/aM, BUJ XUMUYECKOU
CBA3U (KOBajieHTHasi, WOHHasl, MeTa/yinyeckas) B HeOpPraHu4ecKuX
COeIMHEHUSX, 3apsi/i MOHAa MO0 XUMHUYeCKOU (popMysie, XapakTep Cpefibl B
BO/JJHbIX PACTBOpAaxX HEOPraHWUYeCKUX COeJUHEHUH, TUM KPUCTATMYeCKOu
PeIETKU KOHKPEeTHOIO Bell|eCTBa;

epackpbiBaTh CMbICI [lepuoguueckoro 3akoHa [I. WM. MeHpaeneeBa u
JIeMOHCTPHUPOBaTh €ro I[OHHWMaHue: OMNWChIBaTb W XapaKTepu30BaThb
TabmuHyto dopmy [leproanueckoil CHUCTeMbl XUMUUECKUX 371eMEeHTOB:
pa3uuaTh TIOHATHS «TJlaBHasi MOArpyrmia (A-rpymnma)» U «1obodHast
noarpynmna (b-rpymnma)», Masbie W OGosbliiie TEepUOAbI, COOTHOCUTH
o003HaueHus1, KOTOpble WMEKTCSI B TIepUOANUECKOW Tabsuie, C
YHC/IOBBIMM  XapaKTepUCTUKaMH  CTPOeHMsI aTOMOB  XUMHYECKHX
3j7ieMeHTOB (cocTaB U 3apsifi sifipa, o0Olllee YWCAO 3JIEKTPOHOB U
pacmpejeeHHe HUX TI0 3JIEKTPOHHBIM C/I0sSIM), OOBSCHATH 0OIIHe
3aKOHOMEPHOCTU B W3MEHEHUM CBOMCTB 3JIEMEHTOB M UX COeJVUHEHUHN B
rpejiesiax MaJjbIX MEePUOZOB U TJIaBHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

e KJTaCCU(PUIIMPOBAaTh XUMHUUECKHEe 3JIeMEeHThbl, HeOpraHWJeckre BelleCTBa,
XUMHUeCKre peakluu (M0 UMC/Iy M COCTaBy y4YacTBYIOLIMX B peakluu
BeILleCTB, MO TeIIoBOMY 3((}eKTy, M0 W3MEHEHUIO CTereHer OKUCIeHUSs
XUMHUECKUX 3JIEMEHTOB);

e XapaKTepr30BaTh (OMHUCHIBaTh) O0OIIMe W Ccreludruyeckue XUMHUUeCKHe
CBOMCTBa TIPOCTBIX M CJOXKHBIX BeIEeCTB, TMOATBEPXKAasi OMNUCaHHe
rpUMepaMu MOJIEKY/ISIDHBIX W HOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMMYECKUX peaklui;

e COCTaBJISITb YPaBHEHUSI 37IEKTPOIMTUYECKOW JUCCOLMALIUM KUCIIOT, Ie0uein
Y COJIeH, TI0JIHbIe ¥ COKpAIl|éHHbIe YPaBHEHUs peakidii MOHHOTO oOMeHa,
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ypaBHEHUS peaklui, MOATBEPKJAIOIINX CYLeCTBOBaHHWE TeHeTHUYecKOou
CBSI3U MeXX/ly BellleCTBaMHU pa3/IMuHbIX K/1aCCOB;

e DACKpBIBaTh  CYL[HOCTb  OKHUC/UTEIbHO-BOCCTAHOBUTE/IbHBIX  peaKLui
TIOCPEeICTBOM COCTaBJIEHUS 3/IEKTPOHHOTO OaslaHca 3TUX peakijui;

¢ IPOTHO3MpPOBAaTh CBOMCTBA BellleCTB B 3aBUCHMOCTH OT HMX CTpPOEeHMS,
BO3MOJKHOCTM TPOTEKaHUsI XWMUYECKUX TpeBpalljeHUu B Ppa3/duHbIX
YCIOBUSIX;

e BBIYUCJISITE OTHOCUTE/IbHYI0 MOJIEKY/ISIPHYIO M MOJISIPHYHO MacChl BeIlleCTB,
MacCCOBYHO [IO/IF0 XWMHWYECKOro 3jieMeHTa mno ¢opmyJsie COoeAUuHEeHUs,
MacCOBYH) [IO/F0 BellecTBa B pacTBOpe, TMPOBOAUTb PpAaCUéThbl MO
YPaBHEHUIO XMMHUUYECKOU peakl[vu;

e cOO/MIOAIATHL TIpaBW/a T0J/Ib30BaHUSI XUMUUECKOM TMOCy/iol U J1abopaToOpHbIM
obopy/ioBaHHEM, a TakKe TIpaBWIa OOpaljeHHus C BelecTBaMy B
COOTBETCTBUM C HWHCTPYKLMSIMM TI0 BBITOJIHEHHIO J17aDOPATOPHBIX
XUMHUUECKUX OTBITOB TIO TIOMy4YeHWIO W CoOHMpaHWIO Ta3000pa3HbIX
BellleCTB (aMMUAKa U yIJIEKMCJIOTO ra3a);

 TIPOBO/MTh peakiiu, TIOATBep)KAatollre KaueCTBeHHbIM COCTaB Pa3/IMUHbIX
BeII|eCTB: paclio3HaBaTh OIBITHBIM IMyTEM XJOpPHUA-, GpoMui-, UOAW[-,
KapboHat-, (docdar-, cunukar-, cynabdaT-, TUAPOKCU/-UOHBI, KaTHUOHbI
aMMOHUSI ¥ UOHbI U3yYEHHBIX MeETasjIOB, MPUCYTCTBYIOIIME B BOAHBIX
pacTBOpax HeOpPraHWYeCcKHX BelllecTB;

¢ IPUMEHSITb OCHOBHBbIE OMepalii MbICUTE/bHOM JesaTelbHOCTU — aHanu3 1
CWHTe3, CpaBHeHHe, 0000iIeHre, CHCTeMaTH3alldio, BbISIBIEHHE
MPUYMHHO-C/IeICTBEHHbIX CBSI3eU — [JI1 U3y4YeHUs] CBOWMCTB BEIECTB U
XUMHUECKUX peaklul, eCTeCTBeHHO-HayyHble MeTOAbl TI0O3HaHUSI —
HaO/MofieHre, M3MepeHue, MOJeIMpOBaHUe, SKCIepPUMEHT (peabHbIM U
MBbIC/IEHHBIM).
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IIOYPOYHOE IVIAHNPOBAHUE

8 KJIACC
KoinuecTBO .
No J/eKTpoHHbIe UG poBbIe BocnuraTe/nbHbIN
Tema ypoka 4acoB
n/n B oOpa3oBaTe/IbHBIE PeCcypChI MOAY/Ib
cero
Pa3zpen 1. IlepBoHavasibHbIe XUMHUYECKHeE TIOHATHSA
ITpegmer xuMuu. Pojib XUMHUH B JKU3HU 1 bubmoreka LIOK YcraHoBneHue
yesioBeka. Tesa 1 BelljecTBa https://m.edsoo.ru/ff0d210c JlOBEpUTENTbHBIX
[TonsiTHe 0 MeTO/jax MO3HAHUS B XUMUU 1 Bubmorexa OK S
A https://m.edsoo.ru/ff0d227e negaromqecmM
PaOOTHHUKOM U ero
[MTpakTrueckast pabota Ne 1 «IIpaBusia paboTsr o6vUaro c
B J1ab0OpaTOPUH 1 TIPUEMBI 00OpaILeHHsI C 1 Bubmorexa OK Yo
patop P patt https://m.edsoo.ru/ff0d23dc CrI0CODCTBYIOLIMX
nabopaTOpPHBIM 000pYI0BaHUEM» [O3UTHBHOMY
Yucrsle BeljectBa ¥ cMecu. Criocobbl 1 Bbubmoreka LIOK BOCIIPHATHIO
paszesieHust cCMecel https://m.edsoo.ru/ff0d26ca o6yuatonmumucs
TpebOBaHUIA U MPOCKO
[MTpakTrueckas pabora Ne 2 «Pa3nenenue P P
cMecel (Ha mpyMepe OYUCTKY TTOBapeHHOU 1 Bubmaorexa [JOK peAaTOTIREcKor
P P P https://m.edsoo.ru/ff0d28c8 PabOTHUKA, NPUBJIEUEHUIO
comm)» UX BHUMaHUs K
bubmoreka [IOK 06Cy’K/1aeMoii Ha ypoKe
ATOMBI U MOJIEKY/IbI 1 4 YA P
https://m.edsoo.ru/ff0d2a6c¢c vH(opMarLuH,
XUumMuryeckue 37eMeHTbl. 3HaKU (CUMBOJIbI) 1 bubmoreka [IOK AKTBH3ATHA H)f
XUMHUUECKHX 3JIeMEeHTOB https://m.edsoo.ru/ff0d2be8 MOSHABATEEHOM
[aedaTe/IbHOCTU,;
bubmoreka IIOK
[IpocThie U C/IOXKHBIE BEIIeCTBa 1 4 [loGyxpenne
https://m.edsoo.ru/ff0d2a6¢c 06y UaroLXCs COBITIOATh
bubmoreka [IOK Ha YpOKe OOIIeNpPHUHSThIE
ATOMHO-MOJIEKYJIIPHOE yueHue 1

https://m.edsoo.ru/ff0d2d50

HOPMEI I10BeJieHNA,
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3aKOH MOCTOSIHCTBA COCTaBa BeIllecTB.

bubmoreka [IOK

TpaBu/Ia OOIeHNs CO

10 Xumunyeckasi popMmysia. BaeHTHOCTh aTOMOB 1 https://m.ed 02 CTapHrMH
S://m.edsoo0.ru eae
XUMUYECKUX 3/IEMEHTOB b (meparornyeckuMm
paboTHUKAMK)
1 OTHOCHTebHAsA aTOMHAas Macca. 1 Bubmoreka LIOK i CBepCTHIRAMY
OTHOCUTe/IbHAs MOJIeKyJ/IIpHas Macca https://m.edsoo.ru/ff0d323c (0ByuaromEMEICH),
1 Maccosast o151 XMMHAYeCKOro 3/1leMeHTa B 1 bubmoreka [IOK TIPUHLUITBI yueOHOM
COeIUHeHUU https://m.edsoo.ru/ff0d350c JCTUTUTAHBI
13 Konmuuectso BeiriecTBa. Mosb. MossipHast 1 Bubmoreka LIOK 1 CaMOOpTaHH3atHit;
macca https://m.edsoo.ru/ff0d5230 TpuBieqerie
BHUMAaHUS 00YYarOIIUXCsI
14 dusnueckue U XUMUUeCKUe sIBIeHUS. 1 bubmoreka LIOK K LIEHHOCTHOMY aCIIeKTy
Xumuueckast peaknusa httDS://m.edSOO.rU/ff0d37fa M3yJ4aeMbIX Ha yPOKax
15 [Ipr3Haku ¥ yC10BUS NPOTEKAHUS 1 bubmoreka [IOK SIB/IEHHH, OPraHN3aLs UX
XUMHUUECKUX PeaKLyi https://m.edsoo.ru/ff0d3a16 paboTe! € ojlyuaeMoi Ha
YPOKe COLIMaTbHO
16 3aKOH COXPaHeHHs MacChl BeIIIeCTB. 1 Bubmmoreka LIOK sEauIMOi HHdOpMArHeii
XuMUYecKue ypaBHeHUst https://m.edsoo.ru/ff0d3b88 — MHUIAMpOBAHLE ee
17 Breruncienus KonuyecTsa, MacChl BEL[eCTBA I10 1 Bubmmoreka LIOK obcyxenus,
yPaBHEHUSIM XUMUUECKUX peakLun https://m.edsoo.ru/ff0d5708 BBbICKa3bIBaHUS
Knaccudukarys XuMuueckrx peakium Eub OK OOyuaroIpMUCH CEOEro
nOoTeka
18 (coenvHeHus, pa3/ioXKeHUs], 3aMeLLeHus, 1 & MHEHHI TIO €€ TIOBOAY, .
6 https://m.edsoo.ru/ff0d3f34 BBIPAaOOTKM CBOEro K Helt
obmena) OTHOILIEHMS;
M. B. JIoMOHOCOB — y4éHBIU-
19 sHUKIoneaucT. O6o01IeHne U 1 Bubmorexa OK
H AUCT. H\'} https://m.edsoo.ru/ff0d40c4
CcUCTeMaTH3aLys 3HaHUU
20 KonrposnbHas pabota Nel 1o Teme «BetecTBa 1 bubmoreka LIOK
Y XUMHUUYeCKUe peakLiuu» https://m.edsoo.ru/ff0d4290
Pa3pen 2. BaxxHenue npe/jcTaBuTe/Id HEOPraHMYeCKHUX BelleCcTB
21 Bo3gyx — cmecs rasos. Cocras Bo3zyxa. 1 bubmoreka [IOK VHuippoBanue 1
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Kucnopog — 3/eMeHT 1 IIpoCTOe BelecTBo.
O30H

https://m.edsoo.ru/ff0d448e

duznueckre U XUMHUUECKHEe CBOMCTBA

22 KUOI0po/ia (peakLuy OKWC/IeHUs], TOpeHue) Bubmiorexa [JOK
poAa (peaxty » TP ) https://m.edsoo.ru/ff0d4614
IToHsiTHe 00 OKCcUAAxX
Crioco0bI 1o/TyueHHst KUC/IOPOZia B
23 71ab0paTOPUU U MPOMBILLIIEHHOCTH Bubmorexa [JOK
parop P ) https://m.edsoo.ru/ff0d497a
IIpumeHeHue Kuciopoza
TeryioBoi 3¢ eKT XMMHUUeCKOUN PeakIiy,
24 TIOHSITHE O Tc(le)cpMongquCKOM paBHeuHI/II/I Brbmiorea LOK
P yp ’ https://m.edsoo.ru/ff0d4790
5K30- ¥ SHI0TePMUYECKUX PeaKLUsax
Tormmso (HedTh, YTob U MeTaH).
25 3ar HBHEIEI/IECl];OB yxa CII0CO0BI ()aro Brbmiorea LOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
rpeoTBpalleHuUs
[MTpakTrueckast pabota Ne 3 o Teme
26 «ITonyueHnue u cobrpaHue KUCI0pPOaa Brbmiorea LOK
Y . P poaa, https://m.edsoo.ru/ff0d4ae2
M3yueHue ero CBOMCTB»
27 Bopopon — snemMeHT U poCTOe BellecTso. bubmoreka [IOK
HaxoxzeHue B pupoje https://m.edsoo.ru/ff0d4dd0
)8 dusnyeckre U XMMUUeCKHe CBOMCTBA bubmoTeka LIOK
Bogopoza. [IpumeHenue Bogopoza https://m.edsoo.ru/ff0d4dd0
bubmoreka [IOK
29 IToHsaTHE 0 KMCJ/IOTaX U COMISIX
https://m.edsoo.ru/ff0d50d2
30 Crioco0ObI 1o/TyueHHst BOZIOPO/ia B bubmoreka [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
31 [MTpakTrueckast pabota Ne 4 o Teme bubmoreka LIOK

«[TomyueHue u cobrpaHue BoJOPOa,

https://m.edsoo.ru/ff0d4{f42

TIOZ/Iep>KKa
HCC/IeI0BaTeTbCKOM
JlesaTeTbHOCTH
00yyJaroIuxcs B paMKax
peanm3alyi UMU
WHVBUYa/BHBIX U
TPYTIIOBBIX
WCCTIeZI0BATeTbCKIX
TIPOEKTOB, UTO JACT
o0yyJaroIumMcst
BO3MO>KHOCTb
proOpeCTH HaBBIK
CaMOCTOSITeTbHOTO
pellieHus: TeOPeTHUeCKOi
Mpo0/IeMbI, HABBIK
reHeprpOBaHus U
odopmiieHus
COOCTBEHHBIX UJIeH,
HaBbIK YBaKUTETBHOTO
OTHOILIEHHS K UY>KUM
vzesiM, 0pOopMIeHHBIM B
paborax Apyrux
HccefoBaresiell, HaBbIK
my6IMYHOTO
BBICTYTUIEHUSI TIepe|
ayIuTOpUen,
apryMeHTHUPOBaHUs 1
OTCTavBaHUsI CBOeH
TOYKU 3PEHWSI.

[IprmeHeHue Ha ypoke
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M3yueHue ero CBOMCTB»

bubmoreka [IOK
32 MonspHblii 0066M ra3oB. 3aKOH ABOrazipo
P AP https://m.edsoo.ru/ff0d542e
Brrurciienust 00b€Ma, KOJIMUeCTBa BeIecTBa
33 rasa 1o ero U3BeCTHOMY KO/JINYeCTB Brbmiorea LOK
. y y https://m.edsoo.ru/ff0d55a0
BeIIleCcTBa WK 00BEMY
Bbrurcienust 00bEMOB ra30B 0 YPaBHEHHIO
34 eaKILIMM Ha OCHOBE 3aKOHA 00BEMHBIX Bubmorexa [IOK
peaxh . https://m.edsoo.ru/ff0d5708
OTHOILIEHHII ra30B
. bubmioreka LIOK
35 ®du3nyecKue 1 XuMrUuYecKre CBOUCTBA BO/bI
https://m.edsoo.ru/ff0d587a
. Bubmoreka [IOK
36 CocraB ocHoBaHwuil. [ToHsiTve 06 MHUKaTOpax 1
https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputesnb. HacklijeHHbIE 1
37 Helfacm epHHLIe paCTBo bl Ma]éi:OBa;I 01 Brbmiorea LOK
. P pbL. A https://m.edsoo.ru/ff0d5b40
BellleCTBa B pacTBOpe
[MTpakTrueckast pabota Ne 5 o Teme
38 «ITpuroroByieHre pacCTBOPOB C ONpee/EHHON Brbmiorea LOK
P . o P p PeA https://m.edsoo.ru/ff0d5eba
MacCCOBOM Zi0/1el PACTBOPEHHOTO BellleCTBa»
KonrposnbHast pabota Ne2 1o Teme bubmoreka LIOK
39
«Kucnopoza. Bogopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KiaccubuKalys, bubmoreka [IOK
HOMEHK/IaTypa https://m.edsoo.ru/ff0d664e
[TonyueHue 1 XMHUUeCcKre CBOMCTBA
41 KHCIOTHBIX, OCHOBHBIX M aM()OTepPHbIX Bubmiorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHU/IOB
42 OcHoBaHus: COCTaB, K1accuhUKalys, bubmoreka [IOK

TPYIINOBOM paboThI UK
paboTkI B Mapax,
KOTOpbIe yuar
o0yyJaronmxcs
KOMaH/IHOU paboTe u
B3aUMOJIECTBHIO C

JOpyTUMU
00y4aroIUMKCs.

Ucnosnb3oBanue
BOCITUTATeTbHBIX
BO3MO>KHOCTeH
COZIep>KaHusl yuebHOTro
rpe/iMeTa uepe3 nojoop
COOTBETCTBYHOLIUX
TEKCTOB /IJIsI UTeHHs],
3a71a4 ZI/1s1 peLIeHvs,
MPOO/IEMHBIX CUTYaIHH
I 00CYXK/IeHUS B
KJ1acce.
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HOMEHKJ/IaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHnre u XuMHUYeckue CBOKWCTBA 1 bubmioreka LIOK
OCHOBaHMUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTaB, knaccudukarys, 1 bubmoreka LIOK
HOMeHK/IaTypa https://m.edsoo.ru/ff0dfee2
. bubmoreka LIOK
45 [TonyyeHue v xuMHUUeCKrie CBOMCTBA KUC/IOT 1
https://m.edsoo.ru/ff0dfee2
46 Cosu (cpeHUEe): HOMEHK/IATypa, CII0COObI 1 bubmoreka IIOK
MOJTyYeHUsl, XUMUUeCKre CBOMCTBA https://m.edsoo.ru/00ad9474
[MTpakTrueckas pabota Ne 6. Perienue
47 SKCIIepUMeHTa/IbHbIX 3a/1au 110 TeMe 1 Bbubmoreka LIOK
«OCHOBHBI€ KJ/IaCChl HeOpraHUYeCckKux https://m.edsoo.ru/00ad9b7c
COeIMHeHUI»
48 I'eneTnueckas CBA3b MeXy Kiaccamu 1 bubmoreka LIOK
HeOpraHUuYeCKUx CoeJMHeHU! https://m.edsoo.ru/00ad9a50
. bubmoreka [IOK
49 O6o01eHre 1 cucTeMaTH3alys 3HaHUH 1 1
https://m.edsoo.ru/00ad9cb?2
50 KonrpossHast pabora Ne3 o Teme "OCHOBHBIE 1 bubmioreka LIOK
KJIaCChl HEOPTaHWYEeCKUX COeIMHeHUN" https://m.edsoo.ru/00ad9ela
Paspgen 3. Ilepunoanueckuii 3akoH u Ilepuoguueckas cucrema xumuueckKux 371eMeHToB /[I. V1. MeHpienieeBa. CTpoeHNe aTOMOB.
Xumuyeckas cBsi3b. OKHC/IUTE/TbHO-BOCCTAHOBUTE/IbHbIE PeaKIui
[TepBble MOMBITKY KIaCCU(PUKALIN
51 XI/II\I?II/IIIECKI/IX 3/1eMEeHTOB ICPIOHHI';II/IE O rpymmnax 1 Bubmorexa OK Hpusneere
' 24 https://m.edsoo.ru/00ad9ffa BHAMAHMA
CXOZIHBIX 37IeMEeHTOB 0GYUarOIXCS K
[Tepynopnueckuii 3akoH u [leproanueckas [JeHHOCTHOMY acCIeKTy
Bu6morexa LIOK M3yuaeMbIX Ha YPOKax
52 CUCTeMA XUMUYECKUX 31eMeHTOB 1. . 1 y yp
Mereneesa https://m.edsoo.ru/00ada52c SIBIeHNIA, OpraHu3aLys

23




53 Ilepuioabl, TpyMHIIbl, TTIOATPYIIILI bubmiorexa IOK
PUOZEL, TPYIHEL, TOATPY https://m.edsoo.ru/00ada52c
54 Crtpoenune atomoB. CoCTaB aTOMHBIX si7iep. bubmoreka [IOK
M3oTormnbl https://m.edsoo.ru/00ada34?2
CTpoeHue 3/1IeKTPOHHBIX 000/I0UEK aTOMOB
55 sneMeHTOB [lepuoguueckoi cucremsl 1. U Bubmorexa OK
PUOA o https://m.edsoo.ru/00ada6bc
MengeneeBa
XapakTepruCTHKa XUMUUECKOT0 3/IeMeHTa 0
. bubmoreka LIOK
56 ero rnosioxkeHuto B [leproguyeckoit cucreme
https://m.edsoo.ru/00ada824
. . MenpeneeBa
3nauenue [leproanueckoro 3akoHa Ji/is
57 a3BUTUA HAyKU U NpakTuku. 1. Bubmiorexa [JOK
b y . P . v https://m.edsoo.ru/00ada96e
MeHjeneeB — yuéHbll, eAaror ¥ rpaxJaHuH
=8 OJIeKTPOOTPULIATe/IbBHOCTb aTOMOB bubmoreka IIOK
XUMHUUECKHX 3/IeMeHTOB https://m.edsoo.ru/00adaab8
bubmoreka [IOK
59 WonHas xuMHueckasi CBsI3b
https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHasi XMMHUUeCKasl CBSI3b Bubmaorexa [JOK
P https://m.edsoo.ru/00adaab8
bubmoreka [IOK
61 KoBaneHnTHas HenoJsiipHas XuMuyeckast CBsi3b
https://m.edsoo.ru/00adaab9
bubmoreka [IOK
62 CreneHb OKHCIEHUS
https://m.edsoo.ru/00adae28
63 OKuC/IUTe/TbHO-BOCCTAaHOBUTE/IbHEIE pPeaKLINU Brbmiorea LOK
peaxn https://m.edsoo.ru/00adb076
bubmoreka [JOK
64 OkuC/IUTe/M U BOCCTaHOBUTE/IU &

https://m.edsoo.ru/00adb076

UX paboThI C
T0/TyuaeMoi Ha ypOKe
COIMA/TbHO 3HAYMMOM
vH(bopMarmen —
VHULMMPOBAHKE ee
00CyX/1eHus,
BBICKA3bIBaHHUS
00yJaroIMMHCS CBOETO
MHEeHWS TI0 ee T0BOJY,
BbIpabOTKU CBOETO K Hel
OTHOILIEHHS];
Munnuumposanuve u
TIOZ/IeP>KKa
HCC/IeI0BaTe/TbCKOM
JlesaTeTbHOCTH
00yyJaroIuxcs B paMKax
peanu3alnyu UMU
WHVBUYa/BHBIX U
TPYTIIOBBIX
WCCTIeZI0BATEeTbCKIX
TIPOEKTOB, UTO JACT
o0yyJaroIumMcst
BO3MO>KHOCTh
proOpeCTH HaBBIK
CaMOCTOSITeTbHOTO
pellieHus TeOPeTHUeCKOi
Mpo0/IeMbl, HABBIK
reHeprpOBaHus U
odopmieHus
COOCTBEHHBIX UJIeH,
HaBbIK YBaKUTETBHOTO
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65 KonTtposnpHast pabota Ned 1o Teme «CTpoeHue 1 bubmoreka [IOK OTHOILIEHUST K UY)KUM
aToma. XMHuecKasl CBSI3b» https://m.edsoo.ru/00adb486 ziesiM, OpOpMIIEHHBIM B
N 0
Pe3sepBHbIi ypok. O6061IeHHEe U bubmoreka [IOK paboTax Apyrix
66 . 1 uccieioBaTesiel, HaBbIK
cucTemMaru3anusa 3HaHUN https://m.edsoo.ru/00adb33c
my6IMYHOTO
67 Pe3epBHbIil ypok. Ob061eHMe 1 1 bubmioreka LIOK BBICTYTI/IEHUSI TIepe[
CHCTeMaTHU3aLys 3HaHUH https://m.edsoo.ru/00ad9cb2 ay/JUTOpHeH,
apryMeHTUpOBaHUs U
68 Pe3sepBHbIi ypok. O6061IeHHEe U 1 bubmoreka [IOK OTCTauBaHUsI CBOEH
cUCTeMaTr3alus 3HaHUU https://m.edsoo.ru/ff0d61c6 TOYKH 3pEHMSI.
OBLIEE KOJIMYECTBO YACOB IIO ITPO'PAMME 68
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9 KITACC

JJIeKTPOHHBIE IU(pPOBLIe BocnuTaTebHBIN
Ne i/ Tema ypoka KosnuecTBo 6 P wmpp
oOpa3oBarte/ibHbIE PeCypChl MOAY/Ib
9acoB P pecyp Ay
Pa3zpen 1. BejecTtBo ¥ XuMH4yecKue peaknum
[Tepnoguueckuii 3akoH. [Teproauueckas YcraHoBneHue
1 cucTeMa XUMHYeCcKux 3/1eMeHToB [I. 1 1 Bubmiorexa LOK oBepure
.. BepPUTeJ/IbHBIX
https://m.edsoo.ru/00adb59e AOBEP .
MengeneeBa OTHOLLIEHUN MeXIy
3aKOHOMEPHOCTH B U3MEHEeHUH CBOMCTB b OK Nearornyecknum
" n0oTeka
2 XUMHYECKHUX 3JIEMEHTOB ITepPBbIX TPEX 1 1 paGOTHHKOM U €ero
https://m.edsoo.ru/00adb6b6 6
()2 ()i (0): oOyuarommmcs,
CII0COOCTBYIOIMX
3 Knaccudukaiiys 1 HOMeHK/IaTypa 1 bubmoreka [IOK yron
MTO3UTUBHOM
HeopraHuvyecKHXx BelljecTB https://m.edsoo.ru/00adb7e2 y
B - 5 BOCTIPUSITHIO
W/ibl XMMUUECKOM CBSI3U Y TUIIbI bu
4 8 i} 1 nmoteka HOK obyJaromumucs
KPUCTA/VIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6 o
TpeboBaHM 1 IPOCHO
KontposnbHas pabota Nel ro Teme [1e/[arOrnuecKoro
5 «IToBTOpEHUe U yriyOeHre 3HAHUI 1 paboTHHKa,
OCHOBHBIX pa3/ie/ioB Kypca 8 kacca» [PUB/IEYEHUIO UX
6 Knaccudukarys XuMuueckrx peakLui mo 1 bubmoreka LIOK BHUMAaHUA K
Pas3/IUYHbIM [IpHU3HAKaM https://m.edsoo.ru/00adbcb0 obcy>kaeMol Ha ypoke
IToHsITHE O CKOPOCTH XUMUYECKOU But6 10K uH(OpMaruH,
n0MoTeka
7 peakiyu. [TOHATHE O TOMOTE€HHBIX U 1 dKTUBH3aLMH UX
https://m.edsoo.ru/00adbe9a 103HABATE/ILHOM
reTeporeHHbIX peakLnsx
JesiTeIbHOCTY;
[TonsaTHe 0 XMMHUYECKOM PaBHOBECHUH.
bubmoreka LIOK [TpuBneueHue
8 @aKTOpkl, BUAOLINME Ha CKOPOCThb 1
https://m.edsoo.ru/00adc28c BHUMAHUS

XUMHAUECKOM peakyn " MoJioKeHue
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XHUMHUUEeCKOro paBHOBeCHUA

OKuC/IUTe/TbHO-BOCCTaHOBUTEIBLHBIE

bubmoreka [IOK

00yuJaroIuXxcs K
1[eHHOCTHOMY aCIeKTy

XuMHUeCKre CBOMCTBA Ha MPUMepe XJiopa

https://m.edsoo.ru/00addfe2

9
peakLumn https://m.edsoo.ru/00adcade H3y4a€MBbIX Ha yPOKdX
Teopust 3/1eKTPOJIMTUUECKON ABJICHMH, OpraHu3anus
bubmioreka LIOK uX paboThI C
10 mqucconyanuu. CUbHBIE U c/1a0ble
https://m.edsoo.ru/00adcd68 MOJTy4yaeMoU Ha ypoKe
371€KTPOTUTHI
D Bt 10K COLIMA/IbHO 3HAUUMOU
nboTeka -
11 WonHble ypaBHEeHUS peakiuii uH(bopMaLen —
yp peaxt https://m.edsoo.ru/00add448 Gopmany
VHULIMMPOBaHUeE ee
XUMMUECKHEe CBOMCTBA KHUC/IOT U
12 OCHOBAHHH B CBeTe Ipe/ICTaB/IeHUH 00 Bubmorexa [JOK Cocyxer,

N PeA https://m.edsoo.ru/00add5d8 BbICKa3bIBAHUA
3J1eKTPOJIMTUYECKOM AUCCOLMALIUUA 0By UAOLMUCS
XUMHYecKue CBOKCTBA COJer B CBETe Bu6miorexa LOK CBOEro MHEHMs T10 ee

13 TIpeICTaBIeHUH 00 371eKTPOIUTHUYECKOU
PeA P https://m.edsoo.ru/00add8b2 TOBOAY, BBIEaGOTKH
JIiCcolMaliu CBOEro K Heu
14 [TonsiTHe o rhaponu3se cosen Bubmorexa [JOK OTHOIEHI
AP https://m.edsoo.ru/00add9d4
bubmoreka IIOK
15 O06o06111eH1e ¥ CHCTeMaTH3alUsl 3HaHUH
. H https://m.edsoo.ru/00addd12
16 [MTpakTrueckas pabota Ne 1. «Pemienve bubmoreka LIOK
3KCIIepMMEeHTAaJ/IbHbIX 3a/1au» https://m.edsoo.ru/00addbfa
KonrposnbHast pabota Ne2 o Teme
17 «DJIEKTPOTUTUYECKAST IUCCOIUALTAS Bubmorexa [JOK
P A HHAH. https://m.edsoo.ru/00addecO
XHMHUUeCKHe peaki[iy B pacTBOpax»
Pa3pgen 2. HemeTa/uibl M UX COeAUHEHM S
18 OO0r111ast XapaKTepUCTHKA raJioTeHOB. bubmoreka [IOK Nuaunyurposanue u

TIO/ITEPXKKA
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Xnoposogopoz. CojisiHast KUC/IOTa,

bubmoreka [IOK

19 XUMHUUYECKHe CBOICTBA, MOJIyUeHue,
y https://m.edsoo.ru/00ade104
MpUMeHeHue
[MTpakTrueckast pabota Ne 2 o Teme
N bubmoreka LIOK
20 «[TonmyueHue CONHON KUC/IOTBI, U3yUeHue
B . https://m.edsoo.ru/00ade348
eé CBOICTB»
Boiuncnenusi mo ypaBHeHHSIM XUMHAUECKUX
21 eaKLMi, ec/ii OJIVH 13 PeareHToB JaH B Bubmaorexa [JOK
peaKii, A P A https://m.edsoo.ru/00ade488
M30BITKe
Y OO0r11ast XxapakTepuCTHKa 371eMeHTOB VIA- bubmoreka IIOK
CPYIIIIbI https://m.edsoo.ru/00ade64a
AnnoTrponHsle MOAUGMUKALIN CEPLI.
23 Haxo : eHue ce L,/:IL I/Iq)eé C(]je I/IHEI;I/Iﬁ B Brbmiorea LOK
A P fﬂ https://m.edsoo.ru/00ade64a
npupoje. XuMHU4yecKre CBOKWCTBA Cepbl
24 CepoBojiopo/i, cTpoeHue, hr3nueckre u bubmoreka IIOK
XUMHWUYECKHe CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcupp! cepbl. CepHasi KUC/I0Ta,
25 ¢du3nyeckre U XMMUUYECKHe CBOMCTBa Bubmaorexa [JOK
’ https://m.edsoo.ru/00adea28
MpUMeHeHue
XUmMuryeckue peakLjuy, jexaljue B OCHOBe
TIPOMBIIIJIEHHOTO CITOCO0a MOJTyUeHHUsT
26 CepHOM KHUCIO0ThI. XUMHUECKOe Brbmiorea LOK
P ) . https://m.edsoo.ru/00adec8a
3arpsi3HeHue OKpYyrKaroller cpefibl
COeIMHeHUSIMU Cepbl
27 BrrurciieHre MaccoBoM /10711 BbIXOZa bubmoreka IIOK

NIPOAYKTa peakLuy

https://m.edsoo.ru/00adec8a

HCCJie/IoBaTeTbCKOU
JesITe/TbHOCTH
o0yuJaroIuxcs B
paMKax peanu3aiiu
MU
WH/UBU/ya/IbHBIX U
TPYIIIOBBIX
HCCIIeI0BaTe/TbCKUX
TIPOEKTOB, UTO ZIACT
o0yuaroIuMcst
BO3MOJKHOCTh
nipro0OpecTy HaBBIK
CaMOCTOSITE/IbHOTO
pelteHust
TeopeTUUeCKOU
1po0JIeMbl, HaBbIK
reHepUpOBaHUs U
odopmiieHus
COOCTBEHHBIX UJIEH,
HaBBIK
YBa)KUTEJTbHOTO
OTHOIIIEHHS K Uy>KUM
uzesm,
0()OpMJIEHHBIM B
paboTax gpyrux
Hcciie/ioBaTenew,
HaBBIK My0IMUHOTO
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OO0r11ast XxapaKTeprUCTHKa 371eMeHTOB VA-
rpyImmbl. A30T, paClipoCTpaHeHue B

bubmoreka [IOK

28
npupoze, hpusnyeckre 1 XMMUUYeCcKue https://m.edsoo.ru/00adeea6
CBOMCTBa

79 AmMMHuak, ero ¢pusnyeckre U1 XUMUUeCcKue bubmoreka LIOK
CBOMCTBA, I0Jly4yeHre U IPUMeHeHue https://m.edsoo.ru/00adf004
[MTpakTrueckast pabota Ne 3 o Teme

30 «[TonyueHre aMMHaka, U3yyeHue ero Bubmaorexa [JOK

. y 1By https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHasi KUC/0Ta, eé (pusnueckue 1 bubmoreka IIOK
XUMHWUYECKHe CBOMCTBA https://m.edsoo.ru/00adf306
Vcriosib30BaHre HUTPATOB U COJIEN

3 aMMOHUS B KaueCTBe MUHepaIbHbIX Bbubmuoreka LIOK
yao0penuii. XuMuueckoe 3arpsi3HeHre https://m.edsoo.ru/00adf518
OKpY’Karolllel cpe/ibl COeIMHeHNsIMU a30Ta
®ocdop. Oxeng pocpopa (V) u

33 cbocc?))o PHaH Kﬂfnc(l))Ta q)cbli.n(qe)cme 5 Bubmorexa OK

P N https://m.edsoo.ru/00adf68a
XUMHYeCKHe CBOMCTBA, M0yYeHue
Vcnonb3oBanue gocdaToB B KauecTBe
34 MHUHEPAJIbHBIX y00peHuit. 3arpsisHeHue Bubmiorexa [JOK
P . YA00P - 2arp https://m.edsoo.ru/00adfc20
NIPUPOJHOI cpefibl (hocdaTtamu

35 Yrnepog, pacripoctpaHeHve B Ipupoje, bubmoreka [IOK
bu3nueckre U XUMHUYecKre CBOMCTBa https://m.edsoo.ru/00adfd9c
Okcu/ipl yraepoja, ux pusnueckue U

36 XUMHYeCKHe CBOMCTBA. DKOJIOTUYeCcKre bubmoTeka LIOK

1po0JIeMbl, CBSI3aHHbIE C OKCHU/IOM
yryiepoga (IV)

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

BBICTYTUIEHUS TIepe[,
ayIUTOpUen,
apryMeHTHPOBaHUs U
OTCTauBaHUS CBOEM
TOUKU 3PEHUSI.
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bubmoreka [IOK

37 YronbHas Kuca0Ta v eé conu
https://m.edsoo.ru/00ae006¢
[MTpakTrueckast pabota Ne 4 o Teme
| bubmoreka IIOK
38 [TonmyueHue yriekucsioro rasa.
" https://m.edsoo.ru/00ae027e
KauecTBeHHasi peakiiyisi Ha KapOOHAT-UOH
[TepBOHauanbHBIE TIOHATHUS 00
39 OpraHUyYeCcKHX BellleCcTBax Kak 0O Bubmaorexa [JOK
P Lu https://m.edsoo.ru/00ae054e
COeIMHEeHUSIX yIiepoia
40 Kpemuuii u ero coefijuHeHUs Bubmorexa OK
P A https://m.edsoo.ru/00ae080a
[MTpakTrueckas pabota Ne 5. Perienue
41 SKCIIepUMEeHTa/bHbIX 3a/1a4 110 TeMe Bbubmoreka LIOK
«BaykHelne HeMeTaIbl U UX https://m.edsoo.ru/00aeQbf2
COeIMHEeHUs»
KonrposnbHast pabota Ne3 o Teme
N bubmoreka LIOK
42 «BaxHeUIMe HeMeTaJibl U UX
https://m.edsoo.ru/00ae0el8
COeIMHEeHUs»
Pa3pgen 3. MeTanabl ¥ X COeJUHEHUS
OO0r11ast XxapaKTepUCTHKA XUMUUECKUX NunuympoBanve v
43 3/1IeMEHTOB — MeTaJIJIOB. MeTa/yinueckast bubmoreka IIOK Mo Jep>KKa
CBA3b U MeTa//InUecKas KpUucTalinyeckas https://m.edsoo.ru/00ae103e UCCIIeloBaTe/IbCKOU
peéTka. @usnueckre CBOMCTBA METa/IOB JlesATe/TbHOCTU
XHMHUUeCKre CBOMCTBA METasIOB. b OK 0GyuaroLuxcst B
. . nbnmoreka
44 ONeKTPOXUMUYECKUH PsiJ| HalPsUKeHU M 1 paMKax peansarin
https://m.edsoo.ru/00ael1156
MeTaJ/lIoB MU
WH/IUBU/yallbHbIX U
45 OO6r1He criocoObI TIOTyUeHUsT METAJIIOB. bubmoreka [IOK AMBHAY

CruiaBbl. BbluncieHys 110 ypaBHeHUSAM

https://m.edsoo.ru/00ael1156

IPYTIOBBIX
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XUMUYeCKUX Peakiui, eI OfUH W3
peareHTOB CO/IePIKUT TIPUMeCH

46 IToHsTHE 0 KOPPO3UH MeTalloB Brbmiorea LOK
PP https://m.edsoo.ru/00ae1278
bubmoreka [IOK
47 eJI0UHbIe MeTaJlJIbl
m https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ TUAPOKCUILI HATPUS U KaJUs Bubmaorexa [JOK
A AP A P https://m.edsoo.ru/00ae14b2
49 [ITeouHO3€eMeNbHBIE MeTa/uIbl — KaIbLii bubmoreka LIOK
Y MarHum https://m.edsoo.ru/00ae15e8
50 Bakneiiime coeJUHEHUS KaIbLIUS Bubmaorexa [JOK
A H https://m.edsoo.ru/00ael15e8
51 O06o01TIeHMe U cUCTeMaTH3alus 3HAHUN
5 JKécTKOoCTh BOJIBI M1 CITOCOOBI eé bubmoreka [IOK
yCTpaHeHUs https://m.edsoo.ru/00ae1886
[MTpakTrueckast pabota Ne 6 o Teme
53 "JKECTKOCTh BOABI U METOIbI eé Bubmorexa [JOK
N A A https://m.edsoo.ru/00aelae8
yCTpaHeHUst
bubmoreka IIOK
54 ATIOMUHAHN
https://m.edsoo.ru/00aelc64
=5 AwmcoTepHble CBOICTBA OKCH/IA U bubmoreka LIOK
TUAPOKCHA https://m.edsoo.ru/00aelc64
bubmoreka IIOK
56 Keneso
https://m.edsoo.ru/00ae1d86
=7 Oxkcuppl, rupoKcubl U comu xese3sa (II) bubmoreka [IOK

u xesne3sa (I1I)

https://m.edsoo.ru/00ae35e6

UCCIIeI0BaTe/TbCKUX
TIPOEKTOB, UTO ZIACT
o0yuaroImuMcst
BO3MOKHOCTh
nipro0OpecTy HaBBIK
CaMOCTOSITE/IbHOTO
peleHust
TeopeTUUeCKOU
1po0JIeMbl, HaBbIK
reHepUPOBaHUS U
odopmiieHus
COOCTBEHHBIX UJIEH,
HaBBIK
YBa)KUTETbHOTO
OTHOIIIEHUS K UY>KUM
uzesM,
0()OpMJIEHHBIM B
paboTax gpyrux
Hcciie/ioBaTenew,
HaBBIK My0TMUHOTO
BBICTYTUIEHUS TIepe/]
ayIUTOpUen,
apryMeHTUPOBaHUS U
OTCTauBaHUs CBOEH
TOUKU 3PEHUSI.

31




58 O06o01TIeHMe U cUCTeMaTH3alus 3HAHUH 1
[MTpakTrueckast pabota Ne 7. Perienue
bubmoreka [IOK
59 9KCIIepUMEeHTa/IbHBIX 3a/lau I10 TeMe 1
. https://m.edsoo.ru/00ae3de8
«Baxknelie MeTauibl U UX COeUHEHUSI»
BbruniciieHusi Mo ypaBHEeHUSIM XUMUUECKHX
eaKIIUi, ec/i OUH U3 peareHToB /IaH B
peaid A P A bubmoreka [IOK
60 M30bITKe WIN COZIePKUT TIPUMECH. 1
. https://m.edsoo.ru/00ae1750
BburcieHust MaccoBoii 107U BBIXOZA
MIPO/IYKTa peakLuu
61 O06o01TIeHMe U cUCTeMaTH3alus 3HAHUN 1
62 KonTtpospHast pabota Ned 1o Teme 1
«Baxnelie MeTauibl U UX COeJMHEHUSI»
Paszpen 4. Xumus U oKpyKaromias cpeja
63 BemiectBa u MaTepuasibl B OBCEHEBHOM 1 bubmoreka [IOK Opranusanus
JKU3HU UesioBeKa https://m.edsoo.ru/00ae3f50 medcTBa
64 XUMHUECKOe 3arpsi3HeHre OKPYIKaroLeit ) Bubimoreka LIOK MOTHBHMPOBAHHbIX 1
cpeAbl https://m.edsoo.ru/00ae4270 Spy/AMpOBaHHbIX
65 Posib XMHHU B pellieHud 3KOJI0rUYeCKUx 1 bubmoreka LIOK obyHaromuXCs
npobJsieM https://m.edsoo.ru/00ae4270 Haj nx
> = P HeyCIeBaroIMHU
66 e3epBHbIN ypok. 060 vmeHHe u 1 bubmoreka IIOK O/ THOK/IACCHHKAMH,
cucTemMaru3anusa 3HaHUN https://m.edsoo.ru/00ae0d0a
Jlaro1iero
67 Pe3epBHbIil ypok. Ob061eHre 1 1 bubmoreka LIOK oOyyJarormumcst
cUcTeMaTr3alus 3HaHUU https://m.edsoo.ru/00adb33c COLMA/IBHO 3HAUNMBI
68 Pe3epBHbIil ypok. Ob06IeHMe 1 1 bubmoTeka LIOK OTIBIT COTPYAHUYECTBA
cUcTeMaTr3alus 3HaHUU https://m.edsoo.ru/00ad9cb2 Y B3aMMHOM MOMOLLY
OBLIEE KOJIMYECTBO YACOB I10 68
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