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ITIOSACHUTEJ/IbHASA 3AIIMCKA

[TporpaMma 10 XHMHM Ha YpPOBHe OCHOBHOro 0OIjero ob6pa3oBaHus
coCTaB/ieHa Ha OCHOBe TpeOOBaHMII K pe3y/bTaTaM OCBOEHHUSI OCHOBHOM
o0Opa3oBaTebHOM TIPOrpaMMbl OCHOBHOTO 0011[ero 0Opa3oBaHus, MpeACTaBIeHHBIX
B ®I'OC OO0, a Takke Ha OCHOBe (eaepanbHON paboueli ITPOrpaMMbI
BOCTIMTaHUS U C YUETOM KOHI[ETII[UY TIperioilaBaHust yuebHOro mpegmMeTa « XUMUs»
B 0Opa3oBarte/ibHbIX OpraHu3alusix Poccuiickoii ®@esmepariyu.

[TporpamMmma 10 XWUMWUU [aéT TIpe/iCTaB/ieHWe O Iieisix, o0Ileil cTpaTeruu
oOyueHUsi, BOCIATAaHWUS W pa3BUTUS OOYYAIOMIMXCS CpeACTBaMH y4ueOHOTO
nipeMeTra, yCTaHaB/IMBaeT  oOs3aTeslbHOE — TpeJMeTHOe  COZepKaHue,
rpe/lycMaTpuBaeT pacripefie/ieHde ero T0 KjaccaM W CTPYKTypUpOBaHHe 10
pa3zieiaM M TeMaM TpOrpamMMbl TI0 XWUMUH, OIpefesisieT KOJuYeCTBeHHble U
KaueCTBeHHbIe XapaKTePUCTUKHU cofiep>KaHus, peKoOMeH/1yeMyto
1I0C/IeZIOBaTeIbHOCT ~ U3YUEHUS] XUMHM C  Y4ETOM  MEXKIIPeJIMETHBIX U
BHYTDUIIDEIMETHBIX  CBs3ell, JIOTUKKU Yy4yeOHOTO Tipoljecca, BO3PACTHBIX
ocobeHHOCTeM 0Oyuarol[UXCs, OIpefessieT BO3MOXHOCTH TpeAMeTa s
peanu3aiiui TpebOBaHUM K pe3y/bTaTaM OCBOEHUs OCHOBHOM 00pa30BaTebHOM
TIpOrpaMMbl Ha YPOBHe OCHOBHOTO 0011jero obpa3oBaHuUsl, a Takke TpeOOBaHUM K
pe3ysibTaTaM 00yueHus XUMUM Ha YPOBHe 1ie/iell U3yueHUs mpeMeTa U OCHOBHBIX
BUJOB yueOHO-TIO3HABaTe/NLHOW JesATeTbHOCTH O0YydJaroIerocsi 1o OCBOEHHIO
yuebHOT0 Cofiep>KaHusl.

3HaHUWe XWMWUH CIY)KUT OCHOBOM [i/Is1 (hOPMHPOBAHHS MHPOBO33DPEHHS
oOyuarolijerocsi, ero mnpefcTaB/ieHrdi 0 MaTepuaJbHOM eJWHCTBe MHUPA, Ba’KHYHO
ponb WrparoT (opMuUpyeMble XUMHel Tpe/CcTaB/ieHHs O B3aWMOIPeBpaIljeHUs X
SHepruu U 00 SBOMIIOLMHU BeleCTB B IMPUPOJie, O MyTsSX pelleHus: ri00ambHbIX
npobieM yCTOMUYMBOrO pa3BUTHS UYeOBeUECTBA — ChIPhEBOM, JHEPreTHUeCKOMU,
TIUILIeBOM U 9KOJI0rMUecKoi 6e301macHOCTH, TTpobJieM 3/[paBOOXpaHeHMUs.

V3yueHue XUMUu:

CIIOCOOCTBYeT — peaiv3alldd  BO3MOXHOCTeM  [jis  CaMOpa3BUTUS U
dhopMUpOBaHUs KYJIbTYPhI IMUHOCTH, eé 00111ei U (PyHKIMOHA/IbHON IPaMOTHOCTH;

BHOCUT BKJaj, B (hOpMHUPOBaHUe MBILIJIEHUsT ¥ TBOPUECKUX CIIOCOOHOCTeM
00yuarolMxCsl, HaBBIKOB WX CaMOCTOSTeNbHON yueOHOU  JeTelbHOCTH,
9KCTIePUMEHTAIbHBIX W WCCIeloBaTeNbCKUX YMeHHH, HeoOXOJUMBIX Kak B
TIOBCEJHEBHOM >KU3HU, TaK U B Po(eCcCHOHATbHOM [1esiTe/TbHOCTH;

3HAaKOMUT CO CIieli(UKod HAyYHOrO MBIIIIEHNs, 3aK/IaJblBaeT OCHOBBI
1[e/TOCTHOTO B3TJIsiZla Ha e JUHCTBO TPUPO/IbI U Ue/ioBeKa, SIB/ISIeTCS OTBETCTBEHHBIM
3TaroM B (()OpPMUPOBAHUU €CTeCTBEHHO--HayUHOU IPaMOTHOCTH 00YyYaroIUXCsl;



crocobcTByeT (OPMHPOBAHHUIO I[€HHOCTHOTO OTHOIIIEHWSI K eCTeCTBeHHO-
-Hay4HbIM 3HAHUSIM, K TIPUPO/E, K YeJIOBEKY, BHOCUT CBOU BKJIaJ, B 9KOJIOTUUECKOe
obpa3oBaHue 00yJarOIHXCS.

[aHHble HarpaBjeHUs B 00yueHHMM XUMHU 00eCcTieuurBarOTCs Criel(ukoi
cofep)kaHusi yueOHOro TipefiMeTa, KOTODBIA  fB/ISIETCS  TeAArOrd4ecKu
a/IalTHPOBAaHHBIM OTpa)keHHeM 0a30BOM HAYKU XUMHUH Ha OIpe/ie/IEHHOM 3Tarie eé
pa3BUTHSI.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 001ilero oOpa3oBaHMsi OPUEHTHPOBaH Ha
oCBoeHHe O00yYarol[MHUCS CHUCTeMbI TepBOHAUaJbHBIX TIOHATHNA XWUMHH, OCHOB
HEeOpraHWYecKOl XUMUHU W HEKOTOPbIX OT/Ie/IbHbIX 3HAUMMbBIX TIOHSTUMN
OpraHUYeCcKOu XUMUH.

CTpyKTypa cofiepkaHusi MpOrpaMMbl 10 XMMHK C()OPMHPOBaHa Ha OCHOBE
CUCTEMHOr0 ToAxoja K eé usyuyeHuro. Cofep)kaHue CK/IaAbIBAaeTCs U3 CUCTEMBI
TIOHSTUHN 0 XUMHUUYECKOM 3/IeMeHTe U BellleCTBe U CUCTeMbl TTIOHSTHI 0 XUMHUUYeCKON
peakiuu. OO6e 3THM CUCTeMbl CTPYKTYPHO OpraHW30BaHbl TI0 TIPUHLUITY
10CJie/OBaTe/IbHOrO Pa3BUTHSI 3HAHWM Ha OCHOBE TEOpPeTUUeCKUX MpeJCTaB/eHun
pPa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOT'0 YYeHHsI KaK OCHOBBI BCET'O eCTeCTBO3HAHUS;

— Ilepuoguueckoro 3akoHa /1. V1. MeHesieeBa Kak OCHOBHOI'O 3aKOHa XUMUU;

— yueHUsi 0 CTPOEHUM aTOMa U XMMUYeCKOM CBsI3Y;

— TpefcTaB/ieHWM 00 3/IeKTPOIUTHYECKOW [AUCCOIMAIMA  BEIeCTB B
pacTBOpax.

TeopeTrueckre 3HaHWSI pacCMaTPHMBAIOTCSI HA OCHOBE SMITUPUUYECKHU
TMOJIyYeHHbIX U OCMBIC/IEHHBIX (DAKTOB, pa3BUBAIOTCS T0OC/Ie0BaTebHO OT OJHOTO
YPOBHSI K [PYroMy, BBITIONHSIA (YHKI[UM OObSICHEHWs W TMPOrHO3HWPOBaHUS
CBOMCTB, CTPOEHHSI U BO3MOYKHOCTeW TMPaKTUYeCKOro MpUMeHEeHHs U MOoJydeHUs
V3y4aeMbIX Bell[eCTB.

OcBoeHre TIpOrpaMMbl TI0 XUMHH  CTOCOOCTBYeT  (hOpMHPOBAHUIO
rpe/iCTaB/JIeHUs] 0 XMMUUECKOM COCTaBJIAIOIEN HayYHOU KapTHMHBI MHpAa B JIOTHKE
eé CUCTeMHOW TMpUPOAbI, LIEHHOCTHOIO OTHOIIEHUS] K HAyyHOMY 3HaHUIO WU
MeTo/laM TMO3HaHusi B Hayke. V3yueHue XUMUK TMPOUCXOAUT C TIpUBJIEUEHHUEM
3HaHUN W3 paHee W3yUeHHBIX Yy4eOHBIX TpeaAMeTOB: «OKpYsKaroluii MUD»,
«buosnorus. 5-7 knacchi» U «Pu3mKa. 7 Knacc».

[Ipy wW3yyeHMM XUMWUU TIPOUCXOAUT (HOPMHUpPOBaHHWE 3HAHUW OCHOB
XUMUUeCKON HayK{ Kak 00/1acTM COBPEMEHHOr0 eCTeCTBO3HaHMs, MPaKTHYeCKon
JleATeJIbHOCTU YelioBeKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHMDPOBOU KYJIBTYDBI.
3ajaua yyeOHOro TpefMeTa COCTOUT B (hOPMHUPOBAHUU CHUCTEMbI XUMHUYECKUX
3HaHUN — Ba)kKHEUIIMX (PaKTOB, MOHSITHUM, 3aKOHOB U TeOPETUUEeCKUX MOJIOKEHUH,
JOCTYMHBIX 000011[eHuii MHUPOBO33DEHUECKOTO XapakTepa, s3blka HAyKH, B



NpUOOIIeHHd K HAayyHbIM MeTOZAAM TI03HaHHS TPH HW3yYeHUU Bel[eCTB U
XUMUYECKUX peakiuii, B (HOPMUPOBAHUU U pa3BUTHM MO3HABaTelbHbIX YMEHUN U
WX TIpUMEHEeHWH B yueOHO-TIO3HABaTeJIbHOM U  yueOHO-HCCIe[0BaTe/IbCKOM
JesiTe/IbHOCTH, OCBOEHMM TipaBWI 0Oe3omacHoro obpaiijeHusi C BelljeCTBaMU B
MOBCEeHEBHOM KH3HHU.

[Tpu u3yueHNM XMMHK Ha YpPOBHE OCHOBHOTO 00Iriero o6pa3oBaHHs BaXKHOE
3HaueHHe TpUoOpesr Takue 11e/1, Kak:

— (opMupOBaHWe UHTE/IeKTyaJlbHO pa3BUTOM JIMUHOCTH, TOTOBOM K
camoobpa30oBaHUIO, COTPYAHUUECTBY, CaMOCTOSITE/IbHOMY TIPUHSATUIO pellleHuH,
CTI0COOHOM a/IanTUPOBATLCS K OBICTPO MEHSIFOIIIMMCS YCIIOBUSIM YKU3HHU;

—  HamnpaB/lIeHHOCTb O00OyuyeHMs] Ha  CHCTeMaTHMueckoe IpHOOIileHHe
o0yuaroluxcss K CaMOCTOsITe/IbHOM T103HaBaTe/bHON [esSTe/IbHOCTA, Hay4YHbIM
MeToZlaM TI03HaHusA, (OPMUPYIOIIMM MOTUBALIMIO W pa3BUTHE CIIOCOOHOCTEM K
XUMUY;

— obecrieyeHe yCIOBUM, CTIOCOOCTBYIOITUX TTPHUOOPETeHHI0 00yJaroIuMHCs
OTbITa pa3HOOOpa3HOlW [eATeNbHOCTH, TO3HAHWS W CaMOMO3HAHMS, K/IHOUeBbIX
HAaBBIKOB (K/IFOUEBBIX KOMIIETEHI[MM), MMEIOIIUX YHUBEPCAJbHOE 3HaueHue [
pa3/IMuHbIX BUJOB eSITeTbHOCTHY;

— (dopmupoBaHne o0Iel (HYHKIMOHATLHOM U eCTeCTBeHHO-HayYHOU
IPaMOTHOCTH, B TOM UHC/JIe YMeHUW OOBSICHITH U OL|eHWBaTh SIBJIEHUS
OKDY>Karoll[ero Mupa, MCIOJb3ysl 3HAaHWS U OMbIT, MOJyYeHHble MPU U3YYeHUU
XUMUWH, TPUMEHSTh WX TIpU pellleHud TpobsieM B TIOBCEeHEBHOW >XU3HU U
TPYZAOBOM JeATeIbHOCTY;

— ¢opmupoBaHue y O0yYaroIMXCsd TYMaHUCTUUECKUX OTHOILIEHWH,
TOHWMaHUsI 1IeHHOCTU XWUMHYEeCKUX 3HaHUW [Jjs1 BBIPAOOTKHA SKOJIOTUUYECKU
1jes1leco00pa3HOro TMoBefleHUss B OBITY W TPY/IOBOM [IeATE/IbHOCTH B Ie/IAX
COXpaHeHUs1 CBOET0 3/I0POBbS U OKPY Karolel MPUPOSHOW Cpe/ibl;

— pa3BUTHE MOTHBAMM K OO0y4YeHHIO, CIIOCOOHOCTel K CaMOKOHTPO/IO U
CaMOBOCITMTAaHMIO HAa OCHOBe YCBOEHHMs OOIlleue/ioBeUeCKHUX I1IeHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOODY Mpodu/si U HarpaB/IeHHOCTH JabHeMNIero
obyueHwMs.

OO0iijee YMC/IO YacOB, OTBEJEHHBIX [Jid W3yUeHUS XWMHU Ha YpPOBHE
OCHOBHOT0 0011]ero obpa3oBaHusi, coctaBseT 136 yacoB: B 8 kacce — 68 uacos (2
yaca B HeJie/l0), B 9 Kiacce — 68 uacoB (2 uaca B HeJle/io).



COJEPXXAHUME OBYUEHUSA

8 K/IACC

ITepBoHauya/ibHbIe XUMHUYECKHE TOHATHSA

[Ipegmer xuMuu. Pojib XMMHU B )KU3HU YesioBeKa. XMMUA B CUCTeMe HayK.
Tena u BemjectBa. ®dusnueckue CBOWCTBA BeIeCTB. ArperaTHoOe COCTOSTHUE
BelllecTB. [ToHAAITHe O MeTOZax MO3HaHWA B XUMHUU. UMCThIe BeljecTBa U CMeCH.
Criocobbl pa3zienieHusi CMecei.

ATOMBI W MOJIEKYy/ibl. XUMHUUecKre 37eMeHTbl. CHUMBOJIBI XUMHUYECKUX
31emMeHTOB. [TpocThie U C/10XKHBIe BelljecTBa. ATOMHO-MOJIEKY/IIPHOE yUeHue.

Xvmuueckasi ¢opmyrna. BaneHTHOCTb aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA COCTaBa BemlecTB. (OTHOCWTe/bHAasi aTOMHas Macca.
OTHOCUTeNbHast MOJIeKyJ/IsspHasi Macca. MaccoBasi 1o/1s1 XMMHAYeCKOro 3/1eMeHTa B
COeIMHEHUH.

KomuuectBo BeljectBa. Mosib. MovisipHas Macca. B3auMoOCBs3b KO/IMUYeCTBa,
MacChl W 4YMC/a CTPYKTYPHBIX eAWHML] BelllecTBa. Pacuétel mo ¢dopmysnam
XUMHYECKUX COeIUHEHUH.

dusnueckre U XMMHAUYeCKHe sIBJieHUsl. XUMHUYecKasl peakiysi U eé TpU3HaKHU.
3aKOH COXpaHeHHUsI MacChl BellleCcTB. Xumuueckue ypaBHeHus. Knaccudukauys
XUMHUECKUX peakiui (CoeuHeHus, pa3IoKeHHs, 3aMelljeHus1, 00MeHa).

Xumuueckutl 3kcnepumenm:

3HaKOMCTBO C XMMHYECKOM TOCY/0H, TIpaBuIaMu paboThl B jlabopaTopuu U
rpuémMamMu oOpaiijeHust ¢ 1abopaTopHbIM 000pyZAOBaHHEM, U3YUEHHEe U OIMMCaHUe
bu3MUeCKUX CBOWCTB 00pa3lioB HeOpraHWYeCKWX BelecTB, HabJiro/jeHue
(usnueckux (T/1aBjieHWe BOCKA, TasiHWe JbJja, pacTHpaHWe caxapa B CTYIIKE,
KUMEeHWe U KOHJAEeHCaLlUsl BOJAbl) U XUMHUeCKUX (FOpeHHe CBeud, NMpOoKaJvBaHue
MeIHOW TIPOBOJIOKH, B3aMO/IEMCTBHE MeJla C KMC/IOTOM) sIBJIeHUH, HabJTojeHre u
ONMCaHWe MPU3HAKOB TMPOTEKAHWs XMMUUECKUX peakluu (pas/iokeHue caxapa,
B3aMIMOJIEMCTBHE CEePHON KHC/IOTBI C XJIOPUAOM Oapwisi, pa3jiokeHWe THIPOKCH/a
mMeau (IT) mpu HarpeBaHuU, B3aUMO/ieHCTBUe Kee3a C pacTBopoM coiu Menu (II),
M3yueHre CIocOOOB pa3jieNieHrsi CMecei: C TIOMOILbI0 MarHuTa, (UIbTPOBaHKe,
BbI[IApMBaHUe, AUCTWISILMS, XpOMaTorpadusi, IpoBeieHre OYMCTKU MOBapeHHOU
comy, HabmofileHWe W OMUCaHWe  pe3y/bTaTOB  TIPOBE/IEHUs]  OIbITa,
WUTKOCTPUPYIOLLEr0 3aKOH COXPaHEeHWsl MacChl, CO3[aHUE MOJe/led MOJIeKYJI
(LIapoCTep>KHEeBBIX).

BakHe1ue npe/CTaBUTEe/ I HEOPraHNUYEeCKHX BellecTB

Bo3ayx — cmech rasos. CocrtaB Bo3gyxa. Kuciopon — 3/ieMeHT U MPOCTOoe
BelljecTBO. HaxoxzgeHue Kucaopoza B Tipupofe, (u3nueckue W XUMHUUeCKue
cBoiictBa (peakiuu ropeHus). Okcuabl. ITpumeHenue Kucmopoga. CriocoObI



TOJTyueHus KWCIopoJa B JabopaTOpuu Y TIPOMBINLJIEHHOCTH. KpyroBopoT
KUc/iopozia B ipupoze. O30H — a/uioTpoIriHas MoAudbUKalvs KUCI0po/a.

TerioBoM 3¢(eKT XMMHUUeCKOW peakLWd, TePMOXMMHUYECKHe ypaBHEHWS,
3K30- M SHJ0TEepMHUYecKue peakluu. TOIIMBO: yrojb U MeTaH. 3arpsi3HeHHe
BO3/lyXa, yCUJIeHUe NMapHUKOBOro 3(deKTa, pa3pylieHrue 030HOBOT'O CJIOS.

Bopopos — snemeHT UM MpocToe BeljecTBO. HaxoxzaeHue Bopopoja B
nipupozie, Gu3nMUyeckie U XUMHUECKHe CBOMCTBA, IIpUMeHeHHe, CI0CO0bI
nosiydeHusi. KucaoTel ¥ comnm.

MonsipHbIii 00bEéM ra30B. PacuéThl 110 XMMHUUeCKUM YPaBHEHHSIM.

dusnueckre CBOMCTBa BoJbl. Bojla Kak pacTBopuTenb. PacTBOpHI.
HaceplimieHHble M HeHachlllleHHble pacTBOPbL. PacTBOPUMOCTL BeI[eCTB B BO/IE.
MaccoBas 1055 BellleCTBa B pacTBOpe. XMMHUeCKHe CBOMCTBA BOAbL. OCHOBaHUS.
Posib pacTBOpPOB B MpHPO/ie U B XKU3HU uerioBeKa. KpyroBopoT Bo/ibl B MpHpO/e.
3arpsisHeHue TIPUPOAHBIX BoZl. OXpaHa U OUMCTKA TIPUPOZHBIX BOJ.

Knaccudukaiyuss HeopraHuueckux coeauHeHui. Okcugpl. Knaccudukanys
OKCUZIOB:  comeoOpa3yromiie  (OCHOBHBIe, KHCIOTHbIe, aM@oTepHble) W
HecoseoOpa3yrome. HomeHk/maTypa OKcHA0OB. Dusnueckue U XUMHUUECKUe
CBoicTBa OKCUzIoB. [TonyueHre OKCH/IOB.

OcHoBanusi. Kaccudukauyss OCHOBaHMM: IIEIOYM U HEpaCTBOPUMbIE
ocHoBaHMsi. HomeHk/saTypa ocHOBaHui. ®dusnueckde U XUMUYECKHe CBOWCTBa
ocHoBaHMi. [TonmyueHre OCHOBaHUM.

Kucnotel. Knaccudukaiusi kucior. HomeHkaTypa KucioT. dusuueckue u
XHMHUUYeCKHe CBOMCTBa KMCJIOT. Psjg akthBHoctTM MeraioB H. H. Bekertogra.
[TonyyeHue KUCJIOT.

Comu. Homenkiatypa coseid. Pr3ndeckrie U XMMHAUYECKUe CBOMCTBA COJIeH.
[Tonyyenue comneu.

['eHeTHUeCKasi CBSI3b MEXX/y KJaCcCaMU HEOPTaHUYEeCKUX COeUHEHUM.

XumuuecKuii 3kcnepumenm:

KaueCcTBeHHOe orpe/ie/ieHre COZlep)KaHusl KMC/Iopo/ia B BO3Zyxe, MoyueHue,
coOvpaHue, pacrio3HaBaHWe M U3yueHHe CBOWCTB KHCIOpOJa, HabmrogeHne
B3aMMO/ZIEMCTBUSI BeLIeCTB C KUCIOPOJOM M YC/AOBUSI BO3HUKHOBEHUSI U
TIpeKpalljeHusi ropeHusi (Mo)kapa), O3HaKOM/eHWe C o0pa3ljaMu OKCHJOB U
OlMCaHHWe WX CBOWCTB, TOMy4YeHHWe, COOMpaHue, pacTio3HaBaHWe U W3ydeHHe
CBOMCTB BOZiopojia (ropeHue), B3auMoZielcTBUe Bogopoga c okcugoM meau (II)
(BO3MOYXKHO HCTIONb30BaHUE BUjleOMaTepHasioB), HabmoieHe 00Opa3iioB BellecTB
KOomueCcTBOM 1 Mojb, MCCaeloBaHHE 0COOEHHOCTe pacTBOPEHUS BEIeCTB C
pa3MyHOM pacTBOPUMOCTBIO, TIPUI'OTOB/IEHHWE PpacTBOPOB C  OIpe/iesIéHHON
MacCOBOM [/lo/ieli paCTBOPEHHOIO BellleCTBa, B3aMMO/eHMCTBUE BO/IbI C MeTajylaMHu
(HaTpyeM U KanbLyeM) (BO3MOXXHO WCIIO/Ib30BaHWE BHJeOMaTepuasioB),



vccieoBaHre 00paslloB  HEOPraHWYeCKHWX BEIeCTB  Pa3/IMUHBIX  K/IacCOB,
HabJ/Tr0/[eHre U3MeHeHWs] OKpaCcKHd WHAWKATOPOB B pacTBOpax KUCJIOT U IeI0Uel,
r3yueHuve B3aumogelcTBusi okcuzaa Menu (II) ¢ pacTBopomM cepHOM KHUC/IOTHI,
KUCJIOT C MeTa//laMH, DeakUUd HeuTpanu3alyd, I0JyYeHWe HepacTBOPUMbIX
OCHOBaHWW, BBITECHEHHWE OJHOr0 MeTasla JPYrMM M3 pacTBOpa COJIM, DelleHne
SKCMEepUMeHTalbHbIX 33/lau Mo TeMe «BakHelllMe KaacChl HeOpraHU4eCcKUX
COeIMHeHUI».

Ilepuoguveckuii 3akoH u IlepuosnuecKkass cucreMa XUMHYECKHX
yiemenToB [I. . Mengeneesa. CtpoeHne aroMoB. XUMHUeCKass CBS3b.
OKuCIUTe/IbHO-BOCCTAHOBUTE/IbHBIE PeaKIUuu

[TepBble MOMBITKM KAaCCU(MUKALIUM XUMHUUYECKUX 37eMeHTOB. [loHsiThe o
rPYIIax CXOAHBIX 3JIEMEHTOB (ILeJIOYHbIe W I[e/I0UHO3eMe/IbHble MeTasllbl,
rajioreHbl, THEPTHBIE ra3bl). JIeMeHThI, KOTOpbie 00pa3yroT aMdoTepHbie OKCH/IbI
Y TUJPOKCUJIBI.

[Teproanueckuii 3akoH. ITlepuoanueckas cucTeMa XMMUUECKHX 371eMeHTOB [].
. MengeneeBa. KopoTkonepuogHas W JJIMHHOIEepUOZAHasi  (OpPMbI
[Teprogrueckor cucTeMbl XuMHuueckux 3iemeHToB [I. V1. MeHgeneeBa. Ilepuoapl
U rpynmnbl. dOusnueckud CMBICA TMOPSIAKOBOIO HOMEpa, HOMEpPOB Iepuoja u
[PYIIIIbI 3/7IeMeHTa.

Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTorbl. OneKTpoHbl. CTpoeHue
9JIEKTPOHHBIX ~ 000/I0ueK aTOMOB TiepBbIX 20 XWMHWYECKHUX  3JIEMEHTOB
[Tepuomnueckor cuctembl [I. V. MeHpeneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO
371eMeHTa T10 ero noJiokeHuto B [lepuoguueckon cucteme 1. . MeHpeneesa.

3aKOHOMEPHOCTHM U3MEeHeHUsl pajuyca aTOMOB XUMUUECKUX 3/1eMeHTOB,
MeTa//TMYeCKUX U HEMeTa/VIMUeCKUX CBOMCTB MO FPYINaM U Mepruoiam.

3HaueHue [Teproanyeckoro 3akoHa U [leproanyeckor CUCTEMbI XUMUUYECKUX
5/IEMEHTOB [/I1 pa3BUTHs HayKu W TipakTuku. [I. V. MeHpeneeB — yuyéHbIM U
rpakJjaHuH.

XvuMmudeckass CBsi3b. KoBasieHTHasi (moJisipHass YW HeNoJisIpHasi)  CBSi3b.
OJIEKTPOOTPULIATE/IbHOCTh XUMUYECKUX 371eMeHTOB. VIOHHasi CBSI3b.

CreneHb  OkuC/aeHUs.  OKUC/IUTE/NbHO--BOCCTAHOBUTE/IbHBIE  PeakKLUU.
ITporeccel okuCaeHus1 U BOCCTaHOB/IeHUsl. OKUC/IUTeN U BOCCTaHOBUTEIIN.

XumuuecKuii 3KcnepumeHm:

v3yuyeHrde 0O0pa3l[0B Bell[eCTB METa/JIOB W HEMeTa/lJioB, B3aUMO/JeiCTBUe
TUAPOKCHAA LMHKAa C pacTBOpaMM KHUCJIOT M IeJiouel, TpPOBeJeHHe OIbITOB,
WUTKOCTPUPYIOLUX ~ TNPUMEPbl  OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX  PeakLUn
(ropeHue, peaklM pa3/ioyKeHUsl, COeTUHEHUSI).

MesicnpeomemHble cesi3u



Peanu3aiusi MeXnpegMeTHbIX CBs3ed TPU M3YYeHMW XUMHUUA B 8 Kiacce
OCYIIIeCTB/ISIETCST uepe3 MWCIIO/Mb30BaHWe KakK OOIUX eCcTeCTBeHHO--HayUHbIX
MOHSITUM, TaK U MOHSATUM, SIBJISSIOIIUXCSI CUCTEMHBIMU [J/Is1 OT/Ie/IbHbIX TMpeMeTOB
eCTeCTBeHHO--Hay4YHOr O LIMKJIa.

OOb11re ecTeCTBeHHO--HAyUHbIe TIOHSTUSI: HayUHbIN (aKT, TUTIOTe3a, TeOpHs,
3aKOH, aHa/iu3, CUHTe3, Kraccudukaiys, TepUoOJUUYHOCTh, HabmozmeHue,
5KCMepUMEHT, MOZIeIUPOBaHue, U3MepeHue, Mo/le/ib, sIBJIeHHe.

®dusrKa: maTepusi, aTrOM, 5JIeKTPOH, TMPOTOH, HEWTPOH, HWOH, HYKJIWJ,
M30TOIbl, PAJAMOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUYECKAU 3apsif], BeleCcTBO, TeJo,
00BEM, arperaTHoe COCTOSIHHE BeIl[eCTBa, ra3, (U3NUecKre BeTUUHHBI, eIUHHULIbI
r3MepeHus, KOCMOC, TlJlaHeThl, 3Bé3/1bl, ComHIle.

Buosnorus: doTocuHTes, AbixaHue, brocdepa.

leorpadus: armocdepa, ruapocdepa, MuUHepaabl, TOPHbIe TOPO/bI,
TroJie3Hble UCKOoMaeMble, TOTIMBO, BO/IHbIE PECYPCHI.

9 KJ/IACC

BemecTBo 1 XUMHUeCKasi peakius

[Teproguuecku 3aKOH. [Teproaiueckast cuCTeMa XMMHUYeCKUX 371eMeHTOB [].
U. MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPDHOCTM B M3MEHEHUU CBOWCTB
XUMHYECKUX 3JIeMEHTOB TIepBbIX TPEX TIePUOJOB, Kaius, KaabLud U UX
COeIMHEHWHA B COOTBETCTBMM C TMOJIOXKEHHWeM 3jieMeHTOB B Ilepuopuyeckou
CUCTeMe U CTPOEHHEM UX aTOMOB.

CTpoeHue BelleCTBa: BU/bl XWUMHWYECKOW CBS3U. THIbI KPUCTa/UTMUECKUX
PeIIéTOK, 3aBUCHMMOCTb CBOMCTB BeIljeCTBa OT TUIIA KPUCTA/VIMUECKOU PELléTKU U
BHU/Ia XUMWUECKOH CBSI3H.

Knaccudukaliiusi 1 HOMeHK/IaTypa HeopraHW4ecKuxX BelecTB. XHUMUUecKue
CBOMCTBAa BeIlleCTB, OTHOCSAIIUXCS K pa3/iMuHbIM KjgaccaM HeOopraHu4eCcKUX
COeIMHEHWH, TeHeTUYeCKask CBSI3b HeOPraHUYeCKUX BelLeCTB.

Krnaccudukaiysi XuMrUyecKUx peakiyi 1o pa3/TMuHbIM Mpr3HaKaM (110 YUCTy
M COCTaBy YyuyaCTBYIOLIMX B peaklUM BelecTB, IO TersioBoMy 3GhdekTy, Mo
VM3MEeHEeHUIO CTereHel OKUC/IeHHs XMMHUYeCKUX 371eMeHTOB, 10 00paTUMOCTH, T10
yUaCTHIO KaTaau3aropa). JK30- M 3HA0TepMUUeCcKue peakliy, TepMOXUMUYecKre
yPaBHEHUS.

[ToHATHE O CKOPOCTHM XUMHUYeCKOW peakiuu. [ToHsSTHEe 00 0OpaTHUMBIX U
HeoOpaTUMbIX XUMUUeCKHUX peakiusix. [IoHATHe O rOMOreHHbIX U reTeporeHHbIX
peakuusx. [ToHsaTue o katanuse. IIoHATHEe O XUMHUUECKOM paBHOBeCHU. PaKTOPHI,
B/IMAIOI[ME HAa CKOPOCTh XWUMHWYECKOW peaklMd U TOJIOKEeHHEe XHWMHUUEeCKOro
paBHOBeCHS.

OKUC/TUTeTbHO-BOCCTAaHOBUTEIbHBIE  Peakiud,  2JIeKTPOHHBIM  0anaHC
OKHCJIUTE/IbHO-BOCCTAHOBUTETBHOMU peaxkLuu. CocraBnieHue yPaBHEHUM



OKHCJIUTE/IbHO--BOCCTAHOBUTE/IBHBIX ~ PEaKLM C  HMCIO/Ab30BaHWEM  MeToJa
3/IeKTPOHHOTr0 HanaHca.

Teopusi 571€KTPOMUTUYECKON TUCCOLMALIUU. DJIEKTPOIUTHI U HE3JTIEKTPOUTHI.
KaTtuvoHbl, aHWOHBI. MexaHW3M [AUCCOLMALIMU BEIEeCTB C pa3/IMUHbIMU BUJAaMU
XUMHUuecKou cBsizu. CremneHpb guccoruanyi. CrunbHbIe U c/la0ble 3/1eKTPO/TUTHI.

Peakiiy MIOHHOT'O 0OMeHa. Y CJIOBUSI MPOTEKAHUS PeaKI[iii HOHHOTO 0OMeHa,
MO/MIHble U COKpAllléHHble WOHHbIEe YypaBHeHUs1 peakiuih. CBOWMCTBAa KHUC/OT,
OCHOBAaHMM U COMell B CBeTe TpeACTaBAeHUNA 00 3IeKTPOJUTHUYECKOMH
nvcconualu. KauecTBeHHbIe peakiiuM Ha UOHBI. [1oHsATHe O TU/IPO/M3e COMei.

XumuuecKuti 3KcnepumeHm:

03HAaKOMJIEHMEe C MOJe/NSIMU KPUCTA/VIMUeCKUX PeIIETOK HeopraHW4YecKux
Bell[eCTB — METa//IOB U HeMeTa/sioB (rpaduta M anmasa), CA0KHBIX BelleCTB
(x71opyza HaTpus), UCCAe0BaHWe 3aBUCUMOCTH CKODOCTH XWMHWYECKOW peakLuu
OT BO3/JEWUCTBUSI Pa3/IMUHbIX (PaKTOPOB, HWCC/Ie€JOBAaHUE 3SJIEKTPOIPOBOAHOCTHU
pacTBOPOB BeLLeCTB, MpoLiecca AUCCOLMALIMA KHUC/IOT, L[e/oYer U Ccoser
(BO3MOXXHO  WCIIONb30BaHWE BUJEO MaTepuasaoB), TIPOBe/leHHWe  OIbITOB,
WUTIOCTPUPYIOIINX ~ TIPU3HAKW  TIPOTeKaHWs  peakldid HOHHOro  obMeHa
(obpa3oBaHve oOcajKa, BbiJie/ieHWMe Ta3a, o0Opa3oBaHWe BOJbl), OIIbITOB,
WUTIOCTPUPYIOIIUX ~ TIPUMEPBI  OKUCJ/IUTETbHO-BOCCTAHOBUTEJIBHBIX  pPeakLUd
(ropeHue, peakLMyd pa3/iO>KeHUs], COe[UHEeHUs1), paclio3HaBaHWe HeOopraHW4YecKHux
BEllleCTB C TIOMOIIbI0  KAueCTBEHHbIX peakluid Ha WOHBbI, pelleHue
SKCIepUMeHTaTbHbIX 3a/ay.

HemeTan/ibl 4 UX COeATHEHUSA

OObijasi  xapakTepucThka TrajoreHoB. OcCOO0EHHOCTH CTPOEHHWs aTOMOB,
XapakTepHble cTereHu okuciaeHus. CTpoeHWe U (uU3MUeCKUe CBOWMCTBA MPOCThIX
BellleCTB — TrajioreHoB. XHWMHWUeCKWe CBOMCTBA Ha TMpuUMepe  XJjopa
(B3aMMOZeMCTBME C MeTa/l/laMd, HeMeTa/lJlaMH, IiejlouaMu). XJI0POBOOPOJ,.
ConisiHasi KMC/0Ta, XMMUYeCKHWe CBOMCTBa, TOJyueHue, TipumeHeHue. [lelicTBue
XJIoOpa U XJI0OPOBOJOPOJA Ha OpPraHu3M uvesioBeKa. BakHeuinme XJOpufbl U X
HaxoJKJeHue B IIPUpOoJe.

OOb1ijasi xapakTepucThka 371eMeHTOB VIA-rpyriribl. Oco0eHHOCTH CTPOeHust
aTOMOB, XapaKTepHble CTereHU oOkuciaeHusi. CTpoeHue U (U3MUeCKHe CBOMCTBA
MPOCTBIX BEIeCTB — KUCJIOPO/a U Cepbl. AJIIOTPOIHbIe MOAU(DUKALIMKA KUC/I0PO/a
Y cepbl. XUMHYecKre CBOMCTBa cepbl. CepoBOAOPOJ, CTpOeHUe, (u3nuecKue U
XUMUYecKre cBoMcTBa. OKCHUABI Cepbl Kak MpeACTaBUTeNM KUCIOTHBIX OKCHU[OB.
CepHasg KucjoTa, ¢u3MUeckHe W XUMHUUeCKde CBOWcTBa (oOmme Kak
Mpe/iCTaBUTeNIl  Kjacca KUCAOT UM croeruduueckre). XuUMHUUYECKHe peakiuy,
7ie)kaliie B OCHOBe TPOMBIIIEHHOr0 criocoba MoiydeHusi CepHOM KHC/IOTHI.
[TpumeHeHMe cepHOU KUCI0ThI. CO/IM CEepPHOM KUC/IO0ThI, KaueCTBeHHAsi peakLivs Ha



cynbdar-uoH. Haxoxx[eHue cepbl U e€ COoelUHEHUW B mpupoje. XUMHUYeCcKoe
3arpsi3HeHre OKpY)Karollleid cpefibl COeMHEeHUsSIMU cepbl (KUC/IOTHBIE JOXK/H,
3arpsis3HeHUe BO3/lyXa U BOJJOEMOB), CIIOCOOBI ero mpe/[0TBPallleHus.

OO01ijasi xapakTepucTUKa 3/eMeHTOB VA-rpymibl. OcobeHHOCTU CTPOeHHs
aTOMOB, XapaKTepHble CTelleHW OKUC/IeHus. A30T, paclpoCTpaHeHWe B MPHUPO/E,
(dur3nueckre U XUMHUeckre cBoicTBa. KpyroBopoT a3oTa B rnpupoje. AMMUAK, ero
du3nueckre ¥ XUMHUUYeCKHe CBOMCTBA, TTo/yueHue U ipuMeHeHne. Comu aMMOHWUS,
vx (M3uUeckKre U XMMUYeCcKHe CBOWCTBA, MpUMeHeHWe. KauecTBeHHast peakiusi Ha
VMOHbl aMMOHUs. A30THasi KMCJ/IOTa, eé ToJjiyueHue, (r3nueckue U XUMHUUecKue
cBoiicTBa (0OllMe KakK TMpeACTaBUTeNsT Kjacca KUCIOT U creluduyeckue).
Vcriosib30BaHWe HUTPATOB U COJied aMMOHMSI B KaueCTBe MHHepaIbHBIX
yaobpeHuii. Xumuueckoe 3arpsi3HeHHe OKpY»Karollieil cpefibl COeIMHeHUsIMA a30Ta
(KUCTIOTHBIE [IOXAW, 3arpsi3HeHWe BO3/yXa, TOYBbl U BOA0EMOB). Pocdop,
a/uioTponHble Mogudukaimu docdopa, Pusnueckie M XUMHUUYECKUEe CBOUCTBA.
Oxkcup docdopa (V) u pocdhopHast KucioTa, puryeckre U XMMHA4YeCcKre CBOMCTBa,
nosyueHue. Micronb3oBaHue (hochaToB B KaueCTBe MUHEPATbHBIX Y00peHU.

OO011jasi xapakTepucTHKa 371eMeHTOB [V A-rpyrimibl. Oco6eHHOCTH CTPOeHUs
aTOMOB,  XapaKTepHble  CTeleHU  OKUCAeHUsl.  YTJepofi,  a/uIOTPOITHbIe
MOJW(UKALMY, pacnpoCcTpaHeHWe B Mpupofe, ¢GU3MUecKue W XUMUUeCKHUe
cBoiicTBa. Afcopbimsi. KpyroBopot yriepoga B ripupoge. OKCHAbI yriaepoa, ux
¢du3nueckue ¥ XUMUYeCKHe CBOMCTBA, /[leCTBHe Ha >KUBble OpraHU3MBbI,
rojiydeHue U TIpUMeHeHHe. ODKOoJorhueckue Tpob/ieMbl, CBSi3aHHbIE C OKCHUJIOM
yrinepoaa (IV), rumoresa r/106aqbHOrO TMOTerVieHUs] KjWMaTa, TMapHUKOBbBIN
3¢ dekT. YrosbHas KUCI0Ta U eé cod, Uux (r3nueckue U XUMUUeCcKue CBOMCTBA,
rojsiyueHWe W TpuUMeHeHWe. KauecTBeHHasi peakids Ha KapOOHAT-WOHBI.
Vcriosib30BaHre KapboHATOB B ObITY, MeAMIMHE, TTPOMBIIIIEHHOCTA U CeTbCKOM
XO35IUCTBe.

[TepBoHava/IbHBIE TIOHATHSI 00 OPraHUYeCKUX BellecTBax KakK O COeUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TU/IeH, alleTUIieH, 3TaHoJI, TJIMLePUH, YKCYCHasi KUC/I0Ta).
[IpyposHble WCTOYHWMKH YIJIEBOAOPOAOB (Yrosib, TPUPO/JHbIA ra3, HedTh),
MPOAYKTHI UX TepepaboTku (O6eH3WH), WX POb B OBITY W ITPOMBIIIUIEHHOCTH.
[ToHsATHE 0 OGMOOrUYeCKH Ba)KHBIX BeI[eCTBaX: KHUpaX, Oekax, yrjeBofax — 1 uxX
PO B JKWA3HM uesloBeKa. MaTepuaqbHOe €UHCTBO OpraHUYecKux U
HeopraHW4yeCcKUx COeJJMHeHHUHU.

KpemHuii, ero @usnueckue U XHMUUECKHE CBOWMCTBa, IIOJiyudeHUE U
npuMeHeHre. CoelvHeHWs KpeMHHS B mpupoge. OOImme mpeacTaBiaeHUs 00
okcuzie kpemHus (IV) u kpemHueBoi Kucaote. CWIMKaThl, UX HCIO/Jb30BaHUE B
ObITY, B TIPOMBIIIJIEHHOCTH. BakHeliline cTpouTenbHbIe MaTepuasibl: KepaMuKa,



CTEeKJI0, IieMeHT, 0eToH, >keye300eToH. IIpobGiemMbl 6e301MacHOrO MCIIOIb30BaHMS
CTPOUTEJIbHBIX MaTepuaioB B TTIOBCEIHEBHOM »KH3HU.

XumuuecKutl 3Kcnepumenm:

r3yueHre 00pa3lioB HeOpPraHWYecKUX BellecTB, CBOMCTB COJISTHOW KHC/IOTHI,
TIpOBe/ieHre KaueCTBEHHBIX PeaKIMil Ha XJIOPUZ-UOHBI U Hab/ito/jeHre MPHU3HAKOB
VX TPOTeKaHUs, OMbIThI, OTpakarolue QU3MUeckue U XUMHUUeCKue CBOMCTBa
rajioreHOB M MX CoeluHeHW (BO3MOKHO MCIO/b30BaHMe BHZEOMaTepuasoB),
O3HaKOMJIeHHe C o0pa3ljaMu XJ0puA0oB (TajJoreHU/IoB), O3HAKOMJIEHHE C
obpa3ijaMu  ceppl W €€  coefUHEHUSMH  (BO3MOXKHO  HCIIO/Tb30BaHUE
BHZIeOMaTepuasioB), Hab/rofeHre Tipoliecca 00yr/IMBaHUSI caXxapa TMoj JeHCTBUeM
KOHLIEHTPDUPDOBAHHOM CEPHOM  KHUC/JOThl, U3ydyeHUue XWUMHYEeCKUX CBOMCTB
pa30aB/iIeHHOM CepHOI KMC/IOThBI, POBeZieHHe KaueCTBEeHHOH peaklMM Ha Cy/bdar-
WOH U Hab/oJeHWe TIpHU3HaKa eé TpoTeKaHWs, O3HaKoMyieHHe C (U3UYeCKUMU
CBOMCTBaMH a3oTa, (ocpopa U HUX COeJUHEHUW (BO3MOXKHO MCIIO/Ib30BaHUE
BUJleOMaTepHuaioB), oOpa3ijaMy a30THBIX U (GocOpHBIX y00peHui, MoayueHue,
cobupaHve, paclio3HaBaHWe U W3ydeHWe CBOWCTB aMMuaka, IIpOBeJeHHe
KaueCTBEHHbIX peaklUi Ha MOH aMMOHUS M Goc(aT-uoH U U3ydyeHHe MPU3HAKOB
VX MPOTeKaHusl, B3aUMOZ,eiCTBUE KOHLEHTPUPOBAHHOM a30THOM KUC/IOThI C Me/IbO
(BO3MOYKHO HCM0JIb30BaHHe BHUJIeOMaTepUasoB), H3ydeHue Mozeneu
KPUCTa/UTMUeCKUX PpEeLlIETOK anmasa, rpadura, dysinepeHa, O3HAaKOMJIeHHWE C
TIPOLIeCCOM  aZicOpOIMKM  PAaCTBOPEHHBIX BeIeCTB AKTUBUPOBAHHBIM YIJIEM U
yCTPONCTBOM MPOTHBOTrasa, royiyueHue, cobrpaHue, pacrio3HaBaHUe U U3ydyeHUe
CBOMCTB YT/IEKMCJIOTO Tra3a, MpoBe/ieHe KaueCTBeHHBbIX peakluii Ha KapOoHaT U
CUIUKaT-UOHbl M U3yueHWe TIPU3HAKOB WX T[POTeKaHUsi, O3HaKOMJieHUe C
MPOAYKLMEN CWIMKATHOM TPOMBIILJIEHHOCTH, pelleHre 3SKCIepuMeHTa/lbHbIX
3ajau 1o TeMe «BakHelil1ie HeMeTasl/ibl U UX COeIMHEHUs».

MeTta/ibl 41 MX COeJUHEHHS

OO011jasi XapaKTepHUCTHKAa XUMAUYECKUX 3/IEMEHTOB — MeTasJIOB Ha OCHOBAaHUU
ux nonoxenus B I[lepropvueckoil cucreMe xumMHueckux 3snemeHToB [l. .
MenpeneeBa U cTpoeHust aToMOB. CTpoeHre MmeTa/yioB. MeTtajuimueckasi CBsi3b U
MeTa/yidueckass  KpUCTa/uyidyeckass  pelléTKa.  JJeKTPOXUMUYECKUMd  psf
HaTpsDKeHUH MeTasioB. @u3nyeckre U XUMHUUeCcKre CBOMCTBa MeTasiioB. OO1ue
crocoObl TO/yueHusi MeTa/ioB. [loHSTHE O KOPpPO3WM METaIOB, OCHOBHbIE
crocobbl 3aluThl UX OT Koppo3uu. CrisaBbl (CTajib, YYT'yH, AHOPaJTOMHHUMN,
OpoH3a) ¥ uX NpUMeHeHHe B OBITY U MPOMBIILLIEHHOCTH.

[IlenoyHble MeTas/uIbl: MOIOKEHUe B IleprofnuecKoil cucTeMe XMMHUEeCKUX
snemenToB [I. VI. MeHjeneeBa, CTpoeHHe WX aTOMOB, HaxOXJeHHe B TPUpO/e.
dusnyeckre U XMMUUeCKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUbl U



TUAPOKCUABI HATpus W Kaius. lIpuMeHeHMe Ije/IOUHBIX MeTa/yIoB U UX
COeIMHEeHUH.

[[leiouHO3eMe/IbHBIE MeTa//Tbl MarHWMd W Ka/lbLiMM: TMOJIOXKEeHHWe B
[Teproguueckor cucTeMe XMMHUYeCKuX 3jeMeHTOB [I. V1. MeHpjeneeBa, cTpoeHue
MX aTOMOB, HaxOXJleHue B Tipupoe. drusnueckre 1 XUMHUYeCKUe CBOMCTBA MarHust
M Kanblusi. Baxuelinve coequHeHUs1 Kaiblusi (OKCHUJl, THUAPOKCH[, COJIN).
JKécTkocTh BOJbI 1 CTIOCOOBI €€ yCTpaHeHusl.

AJTTOMUHUN: TI0JIOKeHWe B [Teproanueckor cucTeMe XUMUYECKUX 3/IEMEHTOB
. . MeHpeneeBa, CTpoeHHWe aToMa, HaxoxzaeHue B ripupoge. dusuueckue u
XUMHYeCKHe CBOMCTBA a/lOMUHUSI. AM(OTepHbie CBOMCTBA OKCHU/A U THIPOKCH/IA
aTFOMUHUS.

Keneso: nonoxenue B [lepuognueckor cucteMe XMMHUYECKUX 371eMeHTOB /1.
N. MenpgeneeBa, CTpoeHHWe aToOMa, HaxO)KJeHWe B TIpupoge. Pu3nyeckue u
XUMHYeCKHe CBOMCTBA xkeyie3a. OKCUbl, THIPOKCU/BI U cou xkene3a (1) v xxenesa
(ITI), ux cocTaB, CBOMCTBA U MOTyU€eHHUe.

Xumuueckutl 3KcnepumeHm:

O3HAaKOMJIeHHe C o0pa3llaMM MeTa/UIOB M CIUVIaBOB, MX (HhHU3UUeCKUMU
CBOMCTBaMH, M3yuyeHHe pe3y/bTaTOB KOPPO3WHW  MeTa//IOB  (BO3MOYKHO
WCTIO/Tb30BaHKe BHJeOMaTepuaaoB), ocobeHHOCTell B3auMOZENCTBUS OKCHja
KaJblsi WM HaTpusi C BOAOUW (BO3MOXKHO WMCIIO/Ib30BaHWE BUEOMaTepUasioB),
WCCJieJOBaHWe CBOMCTB KECTKOW BOJBI, TIPOLiecca TOPeHHUs Kejle3a B KUCJIOPO[e
(BO3MOKHO  HWCIO/b30BaHWE  BH/IeOMAaTepyasaoB), TMPU3HAKOB  IPOTEKAaHUS
KaueCTBEeHHBIX peaklMld Ha WMOHBbI: MarHus, KaJjbLiUs, aJlOMUHUS, LIMHKA, Kese3a
(IT) u xene3a (III), megu (II), HabmrOZEHME U OMHCAHKE TIPOL[ECCOB OKPAIIMBAHUS
IJlaMeHU MWOHaMK HaTpusi, Kaiusi W Kajablysd (BO3MOXKHO HCIIO/Ib30BaHUeE
BU/leOMaTepUasioB), UCC/Ie/JloBaHNe aM(POTEpHBIX CBOMCTB TMPOKCHUA aTFOMUHUS
Y TUJPOKCH/a LIMHKA, pelleHre 3KCIIepUMeHTalbHbIX 3a7ayu 1o TeMe «BaxHenime
MeTaJslyTbl U UX COeIVUHEHUsI».

XUMHA ¥ OKpY)Kamllasa cpeaa

BelllectBa ¥ MaTepuasnbl B TOBCEJHEBHOM >XM3HU ueoBeKa. be3omacHoe
WCTI0/Th30BaHKe BeleCTB U XMMUUeCKUX peaklyi B ObiTy. [lepBasi momolis npu
XMMUUECKUX OKOrax Y OTpaBJIeHUSIX.

XvMUYecKoe 3arps3HeHre OKpY)Karolen cpefbl (rpefeibHasi [OMyCTUMast
KOHL[eHTpaLus Bewjects, Aanee — [1/]K). Posmb xuMuu B pelieHnur 5KOJT0rM4eCcKux
rpob6ieMm.

Xumuueckutl 3KcnepumeHm:

r3ydeHre 00OpaslloB MaTepHanoB (CTEK/O, CIIaBbl METAJJIOB, IOJMMEPHbBIe
MaTepHaJibl).

MesicnpedmemHble ces3u



Peanu3ansi MeXXTpeMeTHBIX CBs3€M TpPU W3y4eHWM XUMUA B 9 Kiacce
OCYILI[eCTB/ISIETCS] Uepe3 HCMOb30BaHWe KakK OOIIUX eCcTeCTBeHHO-HayUYHbIX
TIOHSATUM, TaK U TIOHSATHH, SBJSIOIINXCS CUCTEMHBIMH /i1 OT/Ie/IbHBIX MPeIMeTOB
eCTeCTBeHHO--HayUHOT 0 1UKJIa.

OOb1ire ecTeCTBeHHO-Hay4yHble TIOHSTHS: Hay4HbIM (DaKT, TUIIOTe3a, 3aKOH,
TEOpHs, aHaau3, CHHTe3, KiacCUHKaIUs, TepuoJUYHOCTb, Hab/rozieHue,
3KCIIeEpUMEHT, MOJe/IMpOBdHKME, HW3MEpeHHue, MO/Je/lb, ABJ/IEHHE, HapHHKOBbIﬁ
3¢ deKT, TeXHO/IOTUsI, MaTeprasbl.

du3nKa: MaTepus, aTOM, 3JEeKTPOH, IIPOTOH, HEWTPOH, WOH, HYK/IH/I,
W30TOITbI, PaJMOaKTUBHOCTb, MOJIEKYJA, SMeKTPUUYECKHH 3apsifi, TIPOBOJHUKH,
TIOJTYTIPOBO/THUKY, ~ [IUJIEKTPUKH, (DOTO3/IEMEHT, BeIeCTBO, Telo, O00BEM,
arperaTHOe COCTOsIHHe BelleCTBa, ra3, paCTBOp, paCTBOPUMOCTb, KpHUCTa/lJTHUecKast
peIléTKa, CIIaBbl, (HU3UUECKHe BeTUYWHBI, eJUHHUI[BI W3MepeHHs, KOCMUYecKoe
TIPOCTPAHCTBO, T/IaHeThI, 3BE3/1b1, CoJTHIIE.

Buosnorus: ¢otocuHTe3, nAbixaHue, Ouocdepa, sKocucTemMa, MUHepasbHbIe
yn0bpeHusi, MUKPO3JIeMeHThbI, MAaKpO3/IeMeHThI, ITUTaTe/IbHbIe BelllecTBa.

leorpadus: armocdepa, ruapocdepa, MuUHepaabl, TOPHbIe TOPO/BbI,
T10J1e3HbIe UCKOTIaeMble, TOTJTUBO, BOAHbBIE PeCYPChI.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUA IIPOI'PAMMBI 110
XNMMNN HA YPOBHE OCHOBHOTI'O OBIIIET'O ObPA3OBAHUA

JINYHOCTHBIE PE3YJ/IBTATBHI

JINUHOCTHBIE pe3y/bTaThl OCBOEHHS TIPOrPaMMbl OCHOBHOTO  OOIIlero
oOpa3oBaHUs JOCTUTAIOTCSI B Xofie OOyueHUs] XUMUH B eAWHCTBe yueOHOW H
BOCITUTaTEeIbHOW eSITeIbHOCTA B COOTBETCTBUU C TPAaJULMOHHBIMU POCCUUCKHUMU
COLIMOKY/JIbTYPHBIMUA UM IYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, TIDUHSITBIMU B
obilecTBe mMpaBWIaMKd W HOpPMaMd TIOBeJileHUss U CIOCOOCTBYIOT TIpoLjeccam
CaMOTI03HaHUsI, CAMOPA3BUTHSI U COL[MA/IM3aLM 00yJarolAXCsl.

JINUHOCTHBIE ~ pe3y/bTaThbl  OTPaKalOT  TOTOBHOCTh  OOYyYaroIMXCs
DYKOBO/ICTBOBAaTbCSI CUCTEMOM TIO3UTHMBHBIX LIeHHOCTHBIX OpUEHTaluil U
paciIMpeHue OmbITa AesiTeIbHOCTH Ha €€ OCHOBE, B TOM UMCJI€ B YaCTH:

1) naTpuoTUYECKOr0 BOCIIUTAHUSA:

L[eHHOCTHOT'O OTHOLLIEHUsI K 0TeYeCTBEHHOMY KY/JIbTYPHOMY, UCTOPUYECKOMY
¥ HayyHOMYy Hac/e[ul0, TIOHWMMaHWsi 3HaueHWsi XMMUUYeCKOW HayKu B >KU3HU
COBPEMEHHOr0 00IlleCTBa, CIIOCOOHOCTU BJaZieTb AOCTOBEPHOW HWH(OpMaiuei o
repe/ioBbIX [JOCTM)KEHUSAX W OTKPBITHUSIX MHPOBOM M OTE€UeCTBEHHOM XUMUH,
3aMHTEPeCOBaHHOCTH B HAyYHBIX 3HAHUSX 00 yCTpPOWCTBe MUpa U 00IIeCTBa;

2) rpaXkIaHCKOr0 BOCIUTAHUSA:

Mpe/iCTaB/JeHUs] O COLMAJbHBIX HOpPMax W TIpaBW/IaX MEX/IUYHOCTHBIX
OTHOIIIEHUM B KOJIIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTU B OOII[eCTBEHHO
MOJIe3HOMW,  yueOHO-MCCIe0BaTe/IbCKOM, TBOPYECKOM U JAPYrUX  BHAAX
JesITe/IbHOCTA, TOTOBHOCTHM K pa3HOOOpa3HOW COBMECTHOU [eATeNbHOCTH TIpU
BLITIOJTHEHNM y4eOHBIX, TIO3HAaBaTe/NbHBIX 3a/lay, BBIIOJHEHUA XUMHUYECKUX
9KCTMepPUMEeHTOB, CO3/laHUU yueOHbIX TIPOEKTOB, CTPeM/IeHUsI K B3aUMOTIOHUMaHUIO
¥ B3aMMOIIOMOII[M B TIpollecce 3TOW yueOHOW [eATeNbHOCTH, TOTOBHOCTHU
OLIEeHMBAaThb CBOE TOBeJeHWe U TIOCTYNMKU CBOWUX TOBapUIled C TMO3ULUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCAe[CTBUM MOCTYMKOB;

3) HeHHOCTH HAyYHOT'0 NMO03HAHUA:

MHPOBO33peHYeCcKre MpeJCcTaB/ieHuss O Bell[eCTBe M XMMUUYeCKOW peaklu,
COOTBETCTBYIOILIIME COBPEMEHHOMY YDOBHIO pa3BUTHS HAayKU U COCTaBJSIOLIUE
OCHOBY [i/isI TIOHMMaHUsI CYI[HOCTA HayYHOW KapTHHBI MHpA, TPeCTaB/IeHUsT 00
OCHOBHBIX 3aKOHOMEDHOCTSIX pPa3BUTUSI MPUPO/bI, B3aUMOCBSI3AX 4Ye/ioBeKa C
MPUPOAHOM CpeJlor, O POJIU XUMHUH B TI03HAHWU 3THUX 3aKOHOMEDPHOCTEM;

MO3HaBaTe/bHbIe MOTUBBI, HalpaB/JeHHbIE HA TTOJyYeHHe HOBBIX 3HAHUU TI0
XUMHUH, HeoO0Xo/uMble /i1 0ObsCHeHWs Hab/to/laeMbIX TIPOI[eCCOB U SIBJIEHUH,
ro3HaBaTelbHOM, WHGOPMALIMOHHOW W UWTATe/bCKOM KY/AbTYpbl, B TOM UHC/Ie
HaBBIKOB CaMOCTOSITe/TbHOW paboThl C y4eOHBIMM TeKCTaMH, CIIPaBOYHOM



JUTEepaTypoy, [OCTYMHbIMA TEeXHUYECKUMU CpeCTBaMU HH(OPMaLMOHHBIX
TeXHOJIOTUM;

UHTepeC K OOyueHHI0 W T03HaHWIO, F0003HAaTeNbHOCTh, TOTOBHOCTH M
CcrocobHOCTL K camooOpa3oBaHUWIO, TIPOEKTHOM W UCC/Ie[0BaTe/lbCKON
JesiTe/IbHOCTA, K OCO3HAHHOMY BbIOODY HAripaB/IeHHOCTU W yPOBHSI OOyueHUsi B
JlajibHeHI11eM;

4) ¢popMupoBaHus Ky/IbTYPHhI 30POBbS:

OCO3HaHWe LIeHHOCTU J>KW3HHU, OTBETCTBEHHOIO OTHOILEHUsS K CBOEMY
3/J0pPOBbIO, YCTAHOBKM Ha 37I0pPOBbINi 00pa3 >KW3HU, OCO3HAHWE TIOC/Ae[CTBUN U
HeTpusiTHe BPeJHbIX MpHBbIUeK (yroTpebseHUs anKorosi, HApKOTUKOB, KypeHus),
HeobxoauMoOCTH  COOJIO/leHrsT TIpaBW/I  0e30MacHOCTM TIpU  OOpallleHud ¢
XUMUYeCKUMH BellleCTBaMU B OBITY U peasibHOM >KU3HU;

5) TPYAOBOro BOCIIUTAHMS:

VHTepeC K MpaKTUUueCKOMY U3yueHUIo Tipodeccuii U Tpy/a pa3/inuyHoro poja,
yBaKeHHEe K TPYAy M pe3y/ibTaTaM TPYAOBOW [JeATelbHOCTH, B TOM YHCJIe Ha
OCHOBe TIpUMeHeHWsI TpeJMeTHbIX 3HaHWW 10 XWMHH, OCO3HAaHHBIN BBIOOD
VHIVBU/1ya/IbHOM TPaeKTOPHH TPOJ0/DKeHUsT 00pa30BaHUs C yUETOM JIMUHOCTHBIX
VHTEPEeCOB U CTIOCOOHOCTH K XMMHH, 00IT[eCTBEeHHBIX UHTEPeCOB U MOTpebHOCTeH!,
yCTenHol npodecCroHaTbHON AeITe/IbHOCTH U Pa3BUTHUS HeOOXOAUMBIX YMEHHH,
TOTOBHOCTh aflalITUPOBAThCS B MPOGdeCcCHOoHaNIbHOM Cpejie;

6) 7K0/10ru4ecKoro BOCIIUTAaHUSA:

9KOJIOTUYECKH Iiejiecoo0pa3Hoe OTHOIIeHHe K TIPUpo/ie KaK HWCTOUYHUKY
JKU3HU Ha 3emiie, OCHOBE e€ CYI|eCTBOBaHUs, TIOHUMaHWe LIeHHOCTH 3/10POBOI0 U
Oe3ormacHoro oOpa3a >KW3HH, OTBETCTBEHHOE OTHOIIeHWe K COOCTBEHHOMY
GbU3MUeCKOMY W TICUXUYeCKOMY 3/I0pPOBbIO, OCO3HaHHWe IIeHHOCTH COO/IoZeHuUs
ripaBu/1 6e30I1acHOro MoBe/ieHus TIpy paboTe C BellleCTBaMM, a TAK)XXe B CUTYallUsX,
YTPO’KAIOLIUX 3/10POBbI0 U )KU3HU JTFO/IEM;

CTIOCOOHOCTH TIPUMEHSITh 3HaHUS, TOJIydaeMble TPH W3YUeHUU XUMUH, AJIs
peleHus 3a/iau, CBSA3aHHbIX C OKPY>Karollel NPUPOAHOM CPeJoH, [1Jisl MOBBILLIEHUS
YPOBHSI  9KOJIOTUYECKOW KY/JbTYpPhbl, OCO3HaHHUSI TJ00aJLHOTO  XapakTepa
9KOJIOTUYECKUX TIpobsieM UM TiyTell WX pellleHUs TTOCPeACTBOM MeTO/OB XHMMHUH,
9KOJIOTUUECKOT0 MBIIILJIeHUs], YMeHHUsI pYKOBO/ICTBOBATLCSI UM B TI03HABATe/IbHOM,
KOMMYHHUKATUBHOM U COI[Ma/IbHOM MpaKTUKe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B cocraBe MeTanpeAMeTHBIX pe3y/JbTaTOB BbIJENSIOT 3HAUMMble IS
dbopMUpOBaHHs MHPOBO33peHHs OOllleHayuHble TIOHSATUS (3aKOH, TeOopHs,
TIPUHIIUII, TUTIOTe3a, (PaKT, CUCTeMa, MPOIiecc, SKCIIePUMEHT U JIpyroe.), KOTopbie
WCTIO/Ib3YIOTCSI B €CTeCTBEHHO-HayUHbIX YyueOHBIX TIpeiMeTax W TI03BOJISIOT Ha
OCHOBe 3HaHUM M3 3THUX MNpeaMeTOB (HOPMUPOBATh Tpe/CTaBieHUe O 1[e/I0OCTHOM



Hay4YHOM KapTHHe MHpa, U YHUBepcasbHble yueOHbIe AelicTBUs (TT03HaBaTe/bHbIE,
KOMMYHUKaTUBHbIE, PeTy/lSITUBHbIE), KOTOpble oOecrieunBaroT (HOpMHUPOBaHUE
TOTOBHOCTH K CaMOCTOSITe/IbHOMY TUTAHUPOBAaHWIO W OCYILECTBIEHHIO yueOHOM
J1esiTeTbHOCTH.

ITo3HaBaTe/bHBIE YHHBePCA/IbHbIE yueOHbIe JeHCTBUS

Ba3oBbie joruyeckKue AeiicTBHs:

yMeHHUsI MCI0/b30BaTh MPUEMBI JIOTUUECKOTO MbILIJIEHWsT TPU  OCBOEHUH
3HaHWUW: PAaCKPbIBAaThb CMBIC/I XMUMUYECKUX TOHSATHUN (BbIJENATh UX XapaKTepHbIe
TPU3HAKK, YyCTaHaB/MBaThb B3aMMOCBSI3b C [APYTMMHU TOHSTUSIMH), WCII0/Ib30BaTh
TIOHSTHS [I7is OObSICHEHUSI OT/e/TbHBIX (DAKTOB U sIB/IEHUI, BHIOMPATh OCHOBAHUS U
KpUTepUr /51 KiacCu(UKaluyd XMMHAYEeCKUX BelecTB U XMMHUUeCKUX peakLvy,
yCTaHaBIWBATh TIPUUMHHO-C/Ie/[CTBEHHbIE CBSI3M MeXAY O0BeKTaMd W3Yy4YeHWUs,
CTPOUTH JIOTUYECKHEe pacCyXJeHHusl (MHAYKTUBHbIE, [ielyKTUBHbIE, 110 aHa/JIOTUH),
Jle/1aTh BbIBO/IbI U 3aK/IHOUEHUS;

yMeHHe TPUMEHSATb B TIpoLlecCe TIO3HaHUSI TIOHATUS (TIpeAMETHbIe U
MeTarnpeMeTHbIe), CAMBO/IMUeCKHe (3HAKOBbIE) MO/ e/1, UCTI0/Ib3yeMble B XUMUH,
nipeoOpa30BLIBaTh LIMPOKO MPUMeHsieMble B XUMUW MO/e/ibHble TIPeCTaB/IeHUs —
XUMHAYECKUM 3HaK (CUMBOJ 3J/ieMeHTa), Xumudeckas ¢(opmy/a W YypaBHEHUe
XUMUUECKOUN peakluyi — TIpY pellleHnr yueOHO-TI03HaBaTe/bHbIX 3aJad, C yUETOM
3TUX MO/Ie/IbHBbIX MpeJCTaB/AeHUlN BBISB/ISThL U XapaKTepU30BaThb CYl[eCTBEHHbIe
TIPHU3HAKU U3yuaeMbIX 00bEKTOB — XUMUUECKUX BeI[eCTB U XUMUUeCKUX peakiui,
BBISIB/IATL ~ OOIMe  3aKOHOMEPHOCTH, TIPUUUHHO-C/Ie/ICTBEHHbIE CBSI3U U
MPOTUBOPEYUS B MU3yUYaeMbIX MPOLIecCax U sIBJIEHUSIX.

Bba3oBble uccieoBaTe/IbCKHeE 1eCTBYS:

yMeHHe UCII0/Ib30BaTh MOCTaB/eHHbIe BOIPOChI B KauecTBe WHCTPyMeEHTa
MO3HaHMWs, a TakKe B KauecTBe OCHOBbI /i (DOpPMHDOBaHHWS TMIIOTE3bl IO
TpOBepKe NPaBUIbHOCTH BbICKA3bIBAEMbIX CY K/ E€HWN;

nprobpeTeHre OMbiTa IO TUIAHUPOBAHHIO, OPTraHM3AlMA U TPOBE/IEHHUI0
yUeHUUeCKUX 9SKCIIeDUMEHTOB, yMeHHe HabaofaTte 3a XO4OM TIpoliecca,
CaMOCTOSITeJTbHO TIPOrHO3MPOBATh €ro pe3y/bTaT, (opMyivMpoBaTh 0000IeHUs 1
BBIBO/IbI IO pe3yJibTaTaM IMPOBEEHHOI0 OMbITa, UCC/Ie0BaHUs, COCTaB/SATh OTUET
0 TIpo/ieJIaHHOM pabore.

Pabora c uadopmanmeii:

yMeHUe BbIOMpATh, aHa/JM3UpPOBaTh U WHTEPIIPETUPOBATh WHGOPMALIUIO
pa3IMYHbIX BUAOB U (POpM MpeACTaBAeHUs], TT0Jy4aeMy0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJISIpHasi  iMTepaTypa XUMHUUYECKOrO0 COJep’KaHusl, CIIpaBOUHbIe
rnocobusi, pecypcbl VIHTepHeTa), KPUTUYECKH OLIEHWBaThb MPOTUBOPEUMBYIO U
HeJJOCTOBEPHYI0 MH(OpPMaILUIO;



yMeHUe TIPUMeHSITb pa3/IidyHble MeTOZBl W 3arpochl NP TOHCKe U 0THope
vHGOpPMAIlMd ¥ COOTBETCTBYIOIIUX [aHHBIX, HEOOXOAMMBIX [Jis BBITOJTHEHUS
yueOHBIX Y T03HaBaTeNbHBIX 3ajiau OMNpe/eIEHHOr0 TUTIA, MPHOOPeTeHHe OIbITa B
o0sacTd  MCMOMb30BaHUSI  UH(POPMAIIMOHHO-KOMMYHUKATUBHBIX — TeXHOJIOTUH,
OBJIaJleHre KY/JIbTYPOH aKTUBHOI'O UCTIO/b30BaHUS PAa3/IMUHBIX TOMCKOBBIX CHUCTEM,
CaMOCTOSITeJTbHO BbIOMPaTh ONTUMA/IbHYIO (hOpMY TMpezcTaB/ieHus: nHGoOpMaruu 1
W/UTIOCTPUPOBATh pelllaeMble 33JjJauM  HeC/IOKHBIMA CXeMaMH, JAuarpaMMaMi,
npyrumu opMamu rpadyKi U X KOMOHHAI[HASMU;

yMeHUWe UCTOoAh30BaTh M aHAaIWM3MpOBaTh B TIpoljecce y4eOHOM U
HCCe/loBaTebCKON JiesiTelTbHOCTU UH(OPMAIMI0 O BJIUSHUW TIPOMBIIIIEHHOCTH,
Ce/IbCKOTO XO03sICTBA M TpaAHCIIOPTa Ha COCTOSIHWE OKpY)Karolllel TpUPOAHOM
Cpe[ibl.

KoMMyHHUKaTHBHBIE YHHBEPCA/TbHbIe YUeOHbIe JeHCTBUS:

yMeHHus 3aJaBaThb BOMpPOChI (B XoJe Juasora U (Wid) JUCKYCCUHU) TIO
cyijectBy  obcyxmaemoi  TeMbl, (OPMY/IMpPOBaTH  CBOW  TIPeJIOXKEHUS
OTHOCHTE/IbHO BBITTO/THEHUSI MIPe/]/I0’KeHHOM 3a/1aul;

yMeHUsI ~ TpPeJCTaB/sATh  TOJyueHHble  pe3y/bTaThl  II03HABaTe/IbHOU
JlesiTeIbHOCTU B YCTHBIX U TIMChbMEHHBIX TeKCTax; JiefaTh TIpe3eHTaljuio
pe3y/IbTaTOB BBIMIOJIHEHHSI XUMUYECKOro 3KCreprMeHTa (/1abopaTOPHOT'O OIbITa,
nabopaTopHOM paboThI TI0 UCC/IeI0BAaHUIO CBOMCTB BEI[eCTB, yUeOHOT0 TTPOeKTa);

yMeHUsi y4eOHOrO COTPYAHHWYECTBAa CO CBEPCTHUKAMU B COBMECTHOM
Mo3HaBaTe/IbLHOM U MCC/Ie0BAaTeNbCKOM  [1eiTeIbHOCTU  TPU  PeLleHUH
BO3HUKAKIIMX Tpob6/ieM Ha OCHOBe yuéTa OOIIMX WHTEPecOB W COTJIacOBaHUS
no3uiii (0bcyxmeHusi, oOMeH MHEHUSIMH, «MO3TOBBbIE IITYPMbI», KOOPAMHALUSA
COBMECTHBIX [JIeMCTBUM, OMpefleJieHWe KpUTEePUeB MO OLeHKe KadecTBa
BBITIOJIHEHHOMN pabOThI U [IpyTrHe).

PerynsaTuBHBbIe YHHBepCa/IbHbIe yUeOHbIe JeiCTBHs:

yMeHUe CaMOCTOSITeJIbHO OMpedensTh e [1eATeTbHOCTH, TJIaHWPOBAaTh,
OCYIIIeCTB/ISITh, KOHTPOMPOBAaTh W TPU HEOOXOAWMOCTU KOPPEKTHPOBATH CBOIO
JesiTe/IbHOCTb, BbIOMpaTh Haubosiee 3¢ deKTHBHBIE CIIOCOOBI pellieHusi yueOHbIX U
MO3HAaBaTe/NbHbIX 3a7lady, CaMOCTOSITE/IbHO COCTaB/SITh WM KOPPEKTUPOBAaTh
MpeJJ/I0’KeHHbI a/IfOPUTM I€UCTBUM TPU BBINOJHEHUM 3a/laHUM C  y4éTOM
TIOJTyueHUs] HOBBIX 3HaHHWM 00 M3yuaeMbIX OOBeKTax — BeIecTBaxX U PeaKI[UsiX,
OLIeHWBaTb COOTBETCTBUE TOJIYYEHHOrO pe3y/ibTaTa 3asiB/IeHHOM 1[eld, yYMeHHe
WCI0J/Ib30BaTh Y aHaJIM3MPOBaTh KOHTEKCTHI, Mpe/ijiaraeMble B YCJI0BUU 3a/laHUM.

MMPEAMETHBIE PE3YJ/IBTATBHI

B cocTtaBe TIpegMeTHBIX pe3y/JbTaTOB TI0 OCBOEHUIO 00s3aTenbHOro
COJiep)KaHus, YCTaHOBJIEHHOrO [aHHOW (ezepanbHON paboueii MporpaMMorn,
BBIZIE/ISIIOT: OCBOEHHbIe O0YyYaroIMMUCS HaydHble 3HaHUS, YMEHUs U CII0COOBI



JeucTBuM, criequdyyueckie A TPeIMETHOM 00/acTi  «XUMUS», BUIBI
JleATeIbHOCTU 1O  TOAy4YeHWI0 HOBOTO 3HAHWS, €ro HWHTepIpeTalyy,
1peoOpa30BaHuIO ¥ IPUMEHEHHIO B Pa3/TMUHBIX YUeOHBIX U HOBBIX CUTYaI[HsIX.

K koHIly o0yueHusi B 8 Kj1acce rnpejiMeTHbIe pe3y/bTaThl HA 6@30BOM ypOBHe

JOJDKHBI OTpaXkaTb C(hOPMHUPOBAHHOCTH Y 00yUarOLUXCsl YMEHH:

e PpAaCKpbIBaTh CMBIC/T OCHOBHBIX XWUMHWYECKUX TIOHSITUU: aTOM, MOJIEKY/a,
XUMUYECKHUM 3JIEMEHT, MPOCTOe BeLIeCTBO, CJIO0KHOE BeLeCTBO, CMECh
(ogHOpOAHAs U HEOAHOPOAHAS), BaJIeHTHOCTb, OTHOCUTe/IbHAsi aTOMHasi U
MOJIeKYJ/IsSipHasi Macca, KOJMYecTBO Bell[eCTBa, MOJIb, MOJISIpHasi Macca,
MaccoBast 0/l XUMAYECKOT0 3/IeMeHTa B COeZIMHEHUU, MOJISIPHBIM 00BEM,
OKCHJl, KMCJIOTa, OCHOBaHHWE, COJib, 3JIEKTPOOTPHULATENbHOCTb, CTEeIeHb
OKMCJIeHUs, XMMUUecKasi peakiusi, KjaacCU(UKalus peakluii: peakLuu
COeIUHEHUS], peaKLUM Pa3/oKeHUsl, peaklUuu 3aMelleHusi, peakluu
oOMeHa, 9K30- U HJ0TePMUUYECKHe pPeaklu, TerioBor 3¢pdeKT peakiuy,
AP0 aTOMa, 3JIEKTPOHHBLIM C/I0M aToOMa, aTOMHasi OpOuTa/ib, pajuycC
aToOMa, XUMHUUecKasi CBsi3b, TMOJIIpHAsi U HeMoJ/isipHasi KOBaJleHTHasi CBSi3b,
VIOHHasi CBSI3b, MOH, KaTWMOH, aHWOH, PAaCTBOpP, MaccoBasi [IOJsl BellleCcTBa
(DpoLieHTHas1 KOHLIEHTpALus) B pacTBOPE;

e WUIIOCTPUPOBaTh B3aWMOCBS3b OCHOBHBIX XWMUUECKMX TOHATAW U
TIPUMEHSITh 3TU MIOHSATHS MPY ONMUCAHUM BeIeCTB U UX MpeBpallieHu;

e WCMOJ/Ib30BaTb XUMHUYECKYH) CUMBOJIMKY [Jid COCTaBjieHUs (QopMyn
Bell[eCTB U ypPaBHEHUM XMMUUECKUX Peakliui;

e OIpe/iesisiTh BaJIeHTHOCTb aTOMOB 3/7IeMEHTOB B OMHApHBIX COeJUHeHUSX,
CTelleHb ~ OKHC/IEHWs ~ 37IeMeHTOB B OMHApHBIX  COeJUHEHUSX,
TIPUHA//IEXKHOCTh BEIleCTB K ONpefeNéHHOMY K/acCy COeNUHEHUH I10
dbopmysnaMm, BHJ XUMHUYECKOW CBsI3U (KOBa/leHTHas W WOHHas) B
HeopraHW4eCcKHUX COeJUHEeHUsIX;

e packpbiBaTb CMbICa Ilepuopuueckoro 3akoHa [I. WM. Menzeneesa:
JeMOHCTPHPOBaTh TMOHUMaHWe TMepUOJUYEeCKOM 3aBUCUMOCTH CBOUCTB
XMMUUYECKUX 37IeMeHTOB OT MX moJyiokeHuss B [lepuojuueckoi cucTeme,
3aKOHOB COXPaHEeHMUs] MacChl BeIleCTB, MOCTOSTHCTBA COCTaBa, aTOMHO--
MOJIEKYJ/IIPHOTO YYeHUs1, 3aKOHa ABOraZipo;

e OMWCHIBATH W XapakTepu3oBaThb TabsuuHyro ¢dopmy [lepuoguueckoit
CUCTEMBbl XMMHYECKHUX 3JIEMEHTOB: pa3/iduaTb TOHSITUSI «TJlaBHas
noarpyra (A-rpyrmmna)» U «rmobouHas noarpynma (b-rpyrma)», Manbsle 1
Oonbliiie TIePUOAbI, COOTHOCHUTh 0003HaueHUs, KOTOpble WMEIOTCS B
Tabnuile «[lepuosuueckass cucTeMa XUMHYeCKUx snemeHToB [I. U.
MeHjieneeBa» C UWC/IOBbIMU XapaKTepUCTUKaMU CTPOEHUSI aTOMOB



XUMHWYEeCKUX 371IeMeHTOB (COCTaB U 3aps[ sifipa, oblijee YKC/I0 3/1IeKTPOHOB
Y pacrpe/jiesieHe UX 10 3/1eKTPOHHBIM CJIOSIM);

K/1acCU(UIIMPOBaTh XUMUUECKUe 3JIeMeHTbl, HeopraHuuyecKre BeIlecTBa,
XUMUYEeCKHe peakUuyy (M0 UMCIy U COCTaBY YYaCTBYIOLUMX B peakluu
Bell[eCTB, 10 TeryioBoMy 3hdeKTy);

XapakTepu30BaTh (OMUCKHIBaTh) OOIMe XWMHWUeCKHWe CBOWMCTBA BeIeCTB
pa3MYHBbIX K/IaCCOB, MOATBEP)K/asi OMMMCaHWe TIPUMepaMH MOJIEKYISIPHBIX
ypaBHEHHUU COOTBETCTBYIOIIIUX XUMHUUYECKHX peaKl[1i;

TIPOrHO3MPOBaTh CBOMCTBA Bell[eCTB B 3aBUCUMOCTH OT UX KaueCTBEHHOI'0
COCTaBa, BO3MOXKHOCTH TIPDOTE€KAaHUSI XUMMUECKUX T[peBpallieHuil B
Pa3MYHbIX YCIOBUSIX;

BBIUUC/IATb OTHOCUTEJIBHYIO MOJIEKY/ISIPHYI0O M MOJISIPHYKO ~ MaccChl
BeIleCTB, MacCCOBYIO [JOJI0 XUMHUECKOro »3jieMeHTa 1o ¢opmysie
COeZIMHEeHMs], MaCCOBYIO /100 Bell[eCTBa B PaCTBOpE, NIPOBOAUTL PACUEThI
10 YPaBHEHHIO XMMHUYECKON peaklvy;

TIPUMEHSITh OCHOBHbIE Olepaliyd MbICUTE/NIBHOW [1eTeIbHOCTH — aHaau3
U CUHTe3, CpaBHeHUe, 0000lleHNe, CUCTeMaTU3aluio, KaacCHU(UKaILuIO,
BbIsIBJIEHHEe TPUUYMHHO--C/Ie[ICTBEHHBIX CBsI3eM — [T U3y4ueHUs CBOUMCTB
BelIeCTB U XWMUUECKMX peakluii, eCcTeCTBeHHO-HayyHble MeTO/bl
No3HaHUs — Hab/rofeHre, W3MepeHHe, MOJeTUPOBaHUe, YKCIIePUMEHT
(peasibHBIN U MBIC/IEHHBIN);

cleoBaTh ~ MpaBWIaM  TIO/Ib30BaHUSI ~ XUMMUECKOM  TIOCy[lo U
nabopaTopHbIM 000py/J0OBaHHEM, a TakXXe IIpaBWIaM oOpallleHus C
BelleCTBAMU B COOTBETCTBUM C HWHCTPYKLUSIMA TI0 BBITIOJTHEHUIO
nabopaTopHBIX XUMUUYECKHUX OIBITOB TIO TIOJNyUeHHWI0 W COOMpaHHIO
ra3oobpasHbIX BellecTB (BOZOpPOJa U KHUCJI0pOJa), TPUTrOTOBIEHUIO
pacTBOpPOB C OmpeAenéHHOW MaCCOBOM [0Jiel pacTBOPEHHOrO BeIeCTBa,
MJIaHUpOBaTb W TIPOBOAUTH  XUMHUYECKHWe  SKCIepUMEHTbl  T10
pacIio3HaBaHHIO PaCTBOPOB 1{e/I0Yeil ¥ KUCJIOT C MOMOLIbI0 UHUKATOPOB
(makmyc, deHondTanenH, METUIOPaHX U Jpyrue).

K koHIly oOyueHusi B 9 Kjiacce rpeZiMeTHbIe pe3y/bTaThbl Ha 0a30BOM YPOBHe
JOJDKHBI OTpaXkaTb C(hOPMHUPOBAHHOCTH Y 00yUaroUXCsl YMEHH:

PAaCKpbIBaTh CMBIC/I OCHOBHBIX XUMHYECKUX TIOHSITUHA: XUMWUECKUN
3JIEMEHT, aTOM, MOJIeKysa, WOH, KAaTHOH, aHWOH, TPOCTOe BeIIeCTBO,
CJIO)KHOE BEIIeCTBO, BaJIeHTHOCTh, 3/€KTPOOTPHIIATENLHOCTb, CTEleHb
OKUCJIeHUS, XMMUUeCKasl peakiiys, XUMHUUecKasi CBsI3b, TeIIoBor 3(PdekT
peakiyi, MOJIb, MOJIApDHBIM  00BEM,  pPacTBOp,  SJEKTPOJIUTHI,
HE3JIEKTPOJTUTRI, 3/IEKTPOIMTAYECKAs] UCCOLMAIHS, PEeaKI[Ud HOHHOTO
oOMeHa, KaTalu3aTop, XWMHWUECKOe paBHOBeCcHe, oOOpaTHUMble H



HeoOpaTUMble peakiH, OKHC/IUTEeTbHO-BOCCTAHOBUTE/bHBIE DeaKI[uH,
OKUC/IUTEe/b,  BOCCTAHOBUTE/Ib,  OKWCIEHWEe U  BOCCTAHOBJIEHUE,
a/yIOTponusi, aM(pOoTepHOCTh, XUMHUeCKasi CBs3b (KOBaJleHTHasl, MOHHasl,
MeTajyinueckasi), KpUCTa//IMuyeckasi pelléTka, KOppO3Us MeTasljoB,
CIUIaBbl, CKOPOCTb XUMHWYECKOW peakluW, Tpefe/bHO JOoNycTuMast
KoHLeHTparusa [1/1K Berrjectsa;

W/UTIOCTPUPOBAaTh B3aMMOCBS3b OCHOBHBIX XUMUUECKMX TIOHATUU U
TIPUMEHSITh 3TU MIOHSATHS MPY OMMCAHUM BeIeCTB U UX MpeBpallieHu;
WCIO0/Ib30BaTh XUMUYECKYH0 CUMBOJIUKY [Jii COCTaBjieHUss (OpMYy
BeIl[eCTB 1 ypaBHEHUM XUMUUECKUX peaKIuii;

oTpefiesiTh BaleHTHOCTb U CTeleHb OKUC/IEHUsI XUMUUeCKUX 3/IEMEHTOB B
COeVHEHUSX pa3/IMYHOr0 COCTaBa, TIPUHA/JIEKHOCTb BeIeCTB K
orpe/ie/iIeHHOMY KJacCy coefuHeHUW 1o ¢opMmynaMm, BUI XUMUYECKOU
CBs3U (KOBaJIeHTHasl, WOHHasi, MeTaj/uildueckas) B HeOpraHUYeCcKux
COeJVHEHUsIX, 3apsi/i MOHA M0 XMMHUYEeCKOM (popMysie, XapakTep CpeJbl B
BOJHBIX PAaCTBOpax HEOPraHWYeCKUX COeJWHEHWH, THUIl KPUCTA/LTMUeCKOU
pellETKY KOHKPETHOT'O BellleCcTBa;

packpbiBaTh CMbIc/1 [lepuoguueckoro 3akoHa [I. WM. MeHpeneeBa u
JIEMOHCTPUPOBaTb €ro TOHMMaHWe: OMUChIBaTb W XapaKTepu30BaTh
TabmmuHyto dopmy [lepuoguueckoid CUCTEMbl XUMHUYECKUX 371eMEHTOB:
pa3nuuaTh TIOHATUS «TJIaBHas ToArpymma (A-Tpyrmia)» U «o0ouHast
noarpymnmna (b-rpyrma)», Manbie U Oosbllvie TIepUOJbl, COOTHOCHUTH
o003HaueHUsI, KOTOpble HWMEITCS B TepUOAWYECKOM Tabnuie, C
YUC/IOBBIMU ~ XapaKTePUCTMKAMM  CTPOEHUsI aTOMOB  XUMHYECKHUX
3/IeMeHTOB (COCTaB W 3apsifi sjpa, o0Ilee UWC/IO S7eKTPOHOB WU
pacripefieieHe WX 10 37eKTPOHHBIM CJI0SIM), OOBSICHATHL —OOIIMe
3aKOHOMEPHOCTU B U3MEHEHHWU CBOWCTB 3/IEMEHTOB M UX COeJUHEHUU B
rpefiesiax MaJibIX MepUO/IOB U TJIaBHBIX MOJTPYII C YUYETOM CTPOEHUS UX
aTOMOB;

K/1acCU(UITMPOBaTh XUMUUECKUe 3/IeMEeHThl, HeopraHWuyecKre BeIlecTBa,
XUMUYEeCKHe peakUuyy (M0 UMCAy U COCTaBY YYaCTBYIOLUMX B peakluu
BeIll[eCTB, M0 TerioBOMY 3(deKTy, Mo M3MeHeHUI0 CTereHeill OKUC/IeHUs
XUMHUYECKHX 3/IeMEHTOB);

XapaKTepu30BaTh (OIMUChIBaThb) 00IIMe U Ccrielduueckrue XUMHUeCKHe
CBOMCTBAa TPOCTHIX M CJIOXKHBIX BeleCTB, TOJTBepXKAas OIrcaHue
NpUMepaMu MOJIEKYJ/ISIDHBIX M WOHHBIX YpaBHEHUW COOTBETCTBYIOL[UX
XUMHUYECKUX peaki[ui;

COCTaB/IATb YPaBHEHHUSI 3JIEKTPOJUTHUUYECKOM [UCCOI[MAl[MU  KHCJ/IOT,
1[e/I04er U Co/eH, MoJiHble U COKpallléHHbIe YPaBHEHHUS peakl[iid MOHHOr O



oOMeHa, ypaBHeHUsI peaki[{ii, TOATBEPKAAIIIUX CYIleCTBOBaHHe
reHeTUUeCKOoW CBSI3U MeXK/y BellleCTBaMU pa3/IMuHbIX K/1aCCOB,;
PaCKpbIBaTh CYIIHOCTb OKHUC/HUTE/TbHO-BOCCTAHOBUTEBHBIX — peaKIUi
TOCPe/ICTBOM COCTaB/IeHUS 3/IEKTPOHHOr0 OasiaHca 3TUX peakiiuii;
TIPOTHO3UPOBATh CBOMCTBA BeI[eCTB B 3aBUCUMOCTU OT WX CTPOEHUS,
BO3MO>KHOCTH TIPOTEKaHUS XMUMHUYECKUX IIPeBpall[eHrii B pa3/MUHbIX
yCJIOBUSX;

BBIUMC/ISTh OTHOCUTE/NbHYIO MOJIEKY/IIDHYI0 U MOJISIPHYIO  MaccChl
BeIlecTB, MAaCCOBYIO [IOJIF0 XWUMHUeCKOTO 3jieMeHTa 10 ¢opmysie
CoeZIMHEeHUsI, MaCCOBYIO /IO Bell[eCTBa B PaCTBOpeE, NIPOBOAUTL PACUETHI
10 YPaBHEHUIO XUMHUUECKOH peaKIvH;

coOmofaTh  TpaBWa  IIO/Ib30BAHUS ~ XMMUUYECKOW  TOCYyAOd M|
naboparopHelM 00OpyzOBaHHEM, a Takxke TmpaBuaa obpaileHus C
BeIleCTBAMM B COOTBETCTBUU C WHCTPYKLUMSMU TI0 BBITIOJTHEHHIO
nabopaToOpHBIX XWUMUUYECKHUX OIBITOB 10 TIOJNyUeHHUI0 W COOMpaHHIo
ra3000pa3HbIX Bell[eCTB (aMMHaKa U YTAeKHUCIOoro rasa);

MPOBOIUTh  PeaKI[uM, IIOATBep)KAalollie  KaueCTBEHHbI  COCTaB
Pa3MYHBIX BEIIEeCTB: pacIio3HaBaTh OMBITHBIM ITyTEM XJIOPH-, OpOMU-,
noau-, KapboHar-, docdaT-, CHUIMKaT-, Cyabdar-, THIPOKCHI-HOHBI,
KaTHOHbl aMMOHHSI M WOHBI W3YyUYeHHBIX MeTasUIOB, MPHUCYTCTBYIOIINE B
BO/IHBIX PACTBOPaX HEOPTaHUUYECKUX BEI[eCTB,;

NIPUMEHATb OCHOBHBIE OIepaIjii MBICUTETbHOM [1esTeTbHOCTH — aHa/n3
W CHHTe3, CcpaBHeHHe, 0000leHre, CUCTeMaTH3allhlo, BbISBIEHHE
TIPUYMHHO-C/Ie[[CTBEHHBIX CBSI3ed — /i WM3y4eHHsi CBOWCTB BeIeCTB U
XUMUUECKUX DeakIWi, eCcTeCTBeHHO-HayuHble MeTOAbl II03HAHUS —
HaO/roleHre, uU3MepeHue, MOJie/IMpOBaHKe, SKCIIepUMeHT (peasbHbId U
MBIC/IEHHBIMN).



TEMATNYECKOE INTAHUPOBAHUE

8 KJIACC
KosmmyecTrBo yacoB
Ne HaumeHoBaHUe pa3/ie/ioB U JneKTpoHHbIe (1{U(pPoBHIe)
KonTponbHbIe IIpakTHUYecKue
n/n TeM NpPOrpaMmbI Bcero oOpa3oBaTe/IbHbIE PeCypChI
padoThI padoThI
Pazpgen 1. IlepBoHaua/ibHbIe XUMHUYECKHUE MTOHATUSA
Xumusi — BakHast 00/1aCThb

11 eCTeCcTBO3HAaHUA U 5 ) bubmmoreka LIOK

' NIPaKTHUUeCKOH JlesiTeJIbHOCTH https://m.edsoo.ru/7f41837c

yesioBeKa

12 BerrjectBa 1 ximMmmuueckue 15 1 Bubmioteka LIOK

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

Nroro no pazgeny 20

Paspen 2. BaxHeMIliue npecTaBUTe/ 11 HEOPraHUYeCKHUX BellecTB
21 Bosgyx. Kucnopog. [lonsitue 6 bubmmoreka LIOK

' 06 okcumax https://m.edsoo.ru/7f41837¢
29 Bopgopopg.Ilousatue o kuciorax 8 1 Bubmoteka LIOK

' U COJISIX https://m.edsoo.ru/7f41837¢
23 Boga. PactBopsl. [ToHsiTHe 00 5 1 1 bubmmoreka LIOK

' OCHOBAHUSIX https://m.edsoo.ru/7f41837c
94 OCHOBHBIe K/1aCChl 1 1 1 bubmoreka IIOK

' HeopraHuueCcKux coeiMHeHUM https://m.edsoo.ru/7f41837c

Wtoro no pa3peny 30

Paspen 3. Ilepuoguueckuii 3akoH u Ileproguueckas cucreMa xumuueckux 3ieMeHToB [I. . MeHpeneeBa. CTpoeHue aTOMOB.
Xumunueckasi cBsi3b. OKHC/IUTE/TbHO-BOCCTAHOBHUTE/IbHbIE PeaKI[Uuu



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

[Tepuorueckuii 3aK0H 1

31 [Teproprueckasi cucrteMa 7 bubmmoreka LIOK
' XUMUYeCKUX 31emeHToB /1. 1. https://m.edsoo.ru/7f41837c
Mengene-esa. CTpoeHue aToMa
XUMmnyeckas CBs3b.
bubmioTeka LIOK
3.2 OkucuTebHO- 8
https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTE/IbHbIE peakl[uu
bubmmoreka LIOK
Wtoro no pasge 15
TOTO 10 pasAery https://m.edsoo.ru/7f41837c
bubmoteka LIOK
PesepBHoOe Bpems 3
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

IMTPOI'PAMME



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

9 KV/IACC

KonnyecTBo yacos JJ/IeKTPOHHBIE
HaunmeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne nn/n KonTposbHbie | IIpakTHYeckue
NporpamMMsbI Bcero oOpa3oBarte/IbHbIE
padoThI padboThI
pecypchl
Pa3pen 1. BewjecTtBo 1 XuMHUYeCKHe peakiui
11 [ToBTOpEHMe U yriybeHue 3HaHUN c 1 Bbubmioteka LIOK
) OCHOBHBIX pa3/e/ioB Kypca 8 Kjacca https://m.edsoo.ru/7f41a636
1o OCHOBHBIE 3aKOHOMEPHOCTU XMMHUUYeCKUX 4 bubmoteka LIOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 OJIEKTPOJIUTUYeCKas JUCCOLaLIUs. 3 1 1 bubmoreka IIOK
' XuMHUUYeCcKre peakljuy B pacTBOpax https://m.edsoo.ru/7f41a636
WNtoro no paspeny 17
Pa3pen 2. HemeTa/l/ibl M X COeJUHEHHSA
51 OO0111as1 XapaKTepUCTUKa XUMHUUECKUX 4 1 bubmmoreka IIOK
) snemMeHTOB VIIA-rpymrsl. ['ajioreHsl https://m.edsoo.ru/7f41a636
OO61m1ast XapaKTepUCTHKA XUMAYeCKHX
B} bubmmoreka LIOK
2.2 snemeHTOB VIA-rpymmsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
CoeIUHeHUs!
OO0111ast XapaKTepUCTUKa XUMUUYECKUX
2.3 371eMeHTOB VA-rpymibl. A30T, pocdop u ux 7 1 Bubmiorexa [IOK
' PyRBL ’ P https://m.edsoo.ru/7f41a636
COeIMHEeHUsI
OO0111ast XapaKTepPUCTUKA XUMUUECKUX
bubmiorteka LJOK
2.4 snemMeHTOB [V A-rpymmel. Yriepog u 8 1 2
. https://m.edsoo.ru/7f41a636
KPeMHUM U UX COeUHEeHUs
Uroro nio pasgeny 25



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

Pazgen 3. Mera/uibl U X COeJUHEHHS

3.1 OO011e CBOMCTBA METAJVIOB 4 Bubmorexa [OK
https://m.edsoo.ru/7f41a636
3.2 Baknetiie MeTanibl U UX COeAUHEHUS 16 Bubmmorexa [IOK
https://m.edsoo.ru/7f41a636
Wtoro no pa3peny 20
Paszpen 4. Xumus U oKpyKarlias cpeaa
bubmoteka LJOK
4.1 BelrjectBa 1 MaTepuaJibl B )XKU3HU Yeji0BeKa 3
https://m.edsoo.ru/7f41a636
Wtoro no pazgeny 3
bubmoteka LJOK
Pe3epBHOe Bpems 3
https://m.edsoo.ru/7f41a636
OBIIEE KOJINMYECTBO YACOB I10 [TPOI'PAMME 68



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

IIOYPOYHOE IVIAHUPOBAHUE

8 KJIACC
KonuuyecTBo yacoB J/IeKTPOHHbIE
No ara nu@poBbIie
Tema ypoka KonTposibabie | IIpakTHueckue A dp
n/n Bcero u3yuyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl

1 IIpeamet xumuu. Poib XUMUK B )KU3HU 1 Bubmoteka LIOK
yesioBeKa. Tesa U BelllecTBa https://m.edsoo.ru/ff0d210c

bubmmoreka IIOK

2 [TonsiTve 0 MeTogax NO3HaHUSI B XUMHUHU 1

https://m.edsoo.ru/ff0d227e
ITpakTrueckasi pabota Ne 1 «ITpaBusa

3 paboThl B 1abopaTopry U MPUEMBI 1 bubmoreka LIOK
obpairieHusi ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
obopyzoBaHHEM»

4 YucTble BemjecTBa U cMecy. CriocoObI 1 Bubmoteka LIOK
pasjienieHusi cMecel https://m.edsoo.ru/ff0d26ca
[MpakTuyeckast pabora Ne 2

5 «Pa3nenenue cmeceii (Ha npumepe 1 Bubmaorexa [IOK

A . b P https://m.edsoo.ru/ff0d28c8
OUYMCTKY [IOBAPEHHOU COJIN)»
bub6 OK

6 ATOMBI ¥ MOJIEKYJTbI 1 nomotexa I

https://m.edsoo.ru/ff0d2a6c

7 XUMUYeCKue 371eMeHThl. 3HaK1 1 bubmmoreka LIOK
(cuMBOJIBbI) XUMUUECKUX 3/IEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThle u C/10KHBIE BellleCTBa 1 Bubmaorexa [IOK

P - https://m.edsoo.ru/ff0d2a6c
bubmuoreka LIOK

9 ATOMHO-MOJIEKY/ISIDHOE YYeHue 1 1

https://m.edsoo.ru/ff0d2d50



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

3aKOH MOCTOSTHCTBA COCTaBa BellecCTB.

Bbubmoteka LIOK

10 Xumunyeckas popmysia. BajieHTHOCTb
opwy. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUUYECKUX 3/1IeMEHTOB
1 OTtHOCUTe/bHAs aTOMHAas Macca. Bubmoteka LIOK
OTHOCHTe/IbHasi MOJIEKY/ISIpHas Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 0151 XMMHUUeCKOr 0 bubmmoreka LIOK
3/IeMeHTa B COeJUHeHUU https://m.edsoo.ru/ff0d350c
13 KosmuecTso Berectsa. MoJib. Bubmoteka LIOK
MonsgpHas Macca https://m.edsoo.ru/ff0d5230
14 du3nyecKue U XUMU4YecKue siBJeHUs. bubmmoreka LIOK
XyMHUUecKas peakLivs https://m.edsoo.rw/ff0d37fa
15 [Ipu3Haku 1 yC10BuUsl IPOTEKAHUS Bubmoteka LIOK
XUMHUYECKUX peaKLvii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHeHUsI MacCChl BelLleCTB. bubmmoreka LIOK
XrMHUUeCKue ypaBHeHUs! https://m.edsoo.rw/ff0d3b88
Bbluncienust KonmyecTBa, MacChl
17 BelllecTBa 10 ypaBHeHUsIM XUMUYeCKUX Bubmaorexa LIOK
B N P https://m.edsoo.ru/ff0d5708
peaxkLyn
Knaccudukanms xuMuueckux peakiuii
ukaty peart bubmoreka LIOK
18 (coeauHeHws, pa3oXKeHUs,
https://m.edsoo.ru/ff0d3f34
3aMelLeHus, 0OMeHa)
M. B. JIoMOHOCOB — yUéHBbIii-
19 sHLMK/IoneAucT. O600IIeH e U Bubmaorexa [IOK
1 A H‘_} https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHUM
20 KonTponbHast pabota Nel mo Teme bubmmoreka IIOK
«BelllecTBa ¥ XMMHUYeCKHe peakLun» https://m.edsoo.ru/ff0d4290
71 Bo3gyx — cmech rasos. CocraB bubmmoreka LIOK

Bo3zyxa. Kucimopog — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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

MpOCTOE BeIeCTBO. O30H

dusnueckue U XUMHUUeCKUe CBOMCTBA

bubmoreka LIOK
22 KUCJI0po/ia (peakLvy OKUCTIeHUs],
https://m.edsoo.ru/ff0d4614
ropenwue). [ToHaTre o6 oKcuaax
Crioco06bI rosiyueHUst KUCIOPOZa B
i poa bubnuoreka LIOK
23 71ab0paTOPUM Y MPOMBIILITIEHHOCTH.
https://m.edsoo.ru/ff0d497a
IIpumeneHue kucnopozga
TeroBoit 3pdeKT xumMruueckoin
24 peaxkLiu, IOHATHE O Bubmoteka LIOK
TepMOXUMUYECKOM YPaBHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHA0TePMUYECKUX PeaKLUsaX
TonmBo (HeTh, yronb U MeTaH).
25 3ar H3He1£1/1ed])303 : a, CriocoobI )ero Bubmaorexa LIOK
P AYRS, https://m.edsoo.rw/ff0d4c4a
rpe/i0TBpalL{eHUs
[MpakTueckast pabota Ne 3 o Teme
bubmoreka IIOK
26 «[Tonyuyenue u cobrpaHye KUC/I0pPO/a,
. https://m.edsoo.ru/ff0d4ae2
V3y4yeHue ero CBOMCTB»
97 Bopopon — asiemeHT U ripocToe bubmoreka LIOK
BelecTBO. HaxokgeHue B ripupoje https://m.edsoo.ru/ff0d4dd0
)8 dusnueckre U XMMUUeCKue CBOMCTBa bubmmoreka LIOK
Bogopoza. [Ipumenenue Bogoposa https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KUC/IOTAX U COMAX Bubmiorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0ObI rosTyueHUst BOAOPO/ia B bubmmoreka LIOK
naboparopun https://m.edsoo.ru/ff0d4dd0
ITpakTrueckasi pabora Ne 4 o Teme
bubmoTeka LIOK
31 «[TonyueHuve u cobupaHue BOA0OPO/a,

HU3yueHue ero CBOMCTB»

https://m.edsoo.ru/ff0d4f42
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MonsipHbiii 00bE€M Tra30B. 3aKOH

bubmoreka LIOK

32
ABorazpo https://m.edsoo.ru/ff0d542e
Beruncienust 00b€Ma, KOMueCTBa
bubmoTeka LIOK
33 BelllecTBa rasa Io ero UsBeCTHOMy
. https://m.edsoo.ru/ff0d55a0
KOJINYeCTBY BelllecTBa Wi 00bEMY
Bbruriciienust 00bEMOB ra3os 110
34 aBHEHUIO peakLiMy Ha OCHOBe 3aKOHA Bubmorexa [IOK
yP . peaxn . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH ra30B
35 dusnyeckre U XMMUUeCKUe CBOMCTBA Bubmoteka LIOK
BOJbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [ToHsTHE 00 bubmuoreka LIOK
UHUKATOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBoputens. HacblijeHHbIe
37 15 H'iHaCbI peHHbIE aCTBOPBI MH;CCOBEIH Bubmmorexa [IOK
B P pEL. https://m.edsoo.ru/ff0d5b40
JlOJ1s1 BelljeCTBa B pacTBOpe
[MpakTuyeckast pabora Ne 5 1o Teme
n «[IpurorossieHre pacTBOPOB C bubmoreka IIOK
ornpe/ie/IEHHON MaCCOBOU Jl0/1eit https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BelleCTBa»
39 KonTtposnrHast pabota Ne2 o Teme bubmmoreka LIOK
«Kucnopog. Bogopoa. Boza» https://m.edsoo.ru/ff0d6342
40 OKcupl: cocTaB, Knaccudukaius, bubmmoreka LIOK
HOMEHKJ/IaTypa https://m.edsoo.ru/ff0d664e
[Tonnyyenue u XMuMHUUeCcKue CBOMCTBA
bubmoreka LIOK
41 KHMCJIOTHBIX, OCHOBHBIX M aM(OTePHBIX
https://m.edsoo.ru/ff0d664e
OKCH/I0B
42 OcHoOBaHUs: COCTaB, K/1aCCU(pUKALUS, bubmmoreka LIOK

HOMeHK/IaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyueHue U XuMUYeCKHe CBOKCTBA Bbubmoteka LIOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucrnotsl: cocTaB, Knaccudukarus, bubmoreka [IOK
HOMeHK/1aTypa https://m.edsoo.ru/ffOdfee2
45 [TonyueHue U XMMUYeCKHe CBOMCTBa Bbubmoteka LIOK
KUCJIOT https://m.edsoo.ru/ffOdfee2
Cosu (cpenHue): HOMeHK/IATypa,
(cpepine) P bubmoTeka LIOK
46 CTI0COOBI TIOSTYUeHUsT, XUMUUYeCKHe
. https://m.edsoo.ru/00ad9474
CBOUCTBA
[MpakTueckast pabota Ne 6. Perienue
47 9KCIePUMEeHTA/IbHBIX 3a/ia4 I10 TeMe bubmoteka LIOK
«OCHOBHBIE K/1aCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
coeIHEeHUI»
48 I'eHeTrueckas CBA3b MeX/Y Kj1accaMu Bbubmoteka LIOK
HeOpraHUYeCcKUX CcoeMHEeHUN https://m.edsoo.ru/00ad9a50
. Bbubmoteka LIOK
49 O06o0611eHre ¥ cMCTeMaTH3alys 3HaHUH 1
https://m.edsoo.ru/00ad9cb2
KonTponbHast paboTa Ne3 o Teme
" Bubmoteka LIOK
50 OcCHOBHBIe K/1aCChl HeOpraHU4eCKux
on https://m.edsoo.ru/00ad9ela
COeJlHeHUM
[TepBble MOMBITKY K/1aCCU(pUKALIN
bubmioTeka LIOK
51 XUMHUUECKUX 3/1eMeHTOB. [ToHaTue o
https://m.edsoo.ru/00ad9ffa
rpynnax CXOAHbIX 3/1eMeHTOB
[Teprognuecknii 3aK0H 1
bubmoreka LIOK
52 [lepuoguueckas cucteMa XUMUYeCKUX
https://m.edsoo.ru/00ada52c
snemeHTOB [I. 1. MeHzeneeBa
Bbubmoteka LIOK
53 [Tepuoppl, rpymnmnsl, IOArPYIIIIbI 4

https://m.edsoo.ru/00ada52c
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Crpoenue aToMoB. COCTaB aTOMHBIX

bubmoreka LIOK

54
saep. V3oromnsl https://m.edsoo.ru/00ada342
CTpoeHue 3/1eKTPOHHBIX 000/10UeK
. bubmoTeka LIOK
55 aToOMOB 3/1eMeHTOB Ilepruognueckon
https://m.edsoo.ru/00ada6bc
cucremsl . V1. MeHgeneeBa
XapakTeprucThKa XMUMUUeCKOT 0
56 3/1IeMeHTa [0 ero MOJIOKEeHUIO B bubmmoreka LIOK
[Tepnopgnueckou cucreme /1. 1. https://m.edsoo.ru/00ada824
MeHpesieeBa
3Hauenue [leproruecKoro 3akoHa JJist
57 pasBUTUA HAyKU U NpakTuKU. [1. W. Bbubnoteka LIOK
MeHgeneeB — yuéHbll, nefaror u https://m.edsoo.ru/00ada96e
rPakJaHUH
58 DJIeKTPOOTPHULIATE/IbBHOCTh aTOMOB bubmmoreka IIOK
XUMUYECKUX I/IeMeHTOB https://m.edsoo.ru/00adaab8
59 NoHHag xumurueckas CBsi3b Bubmaorexa [IOK
https://m.edsoo.ru/00adac34
60 KoBaneHTtHas nossipHast XuMuueckas Bbubmoteka LIOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HerossipHas XMMU4ecKas bubmmoreka LIOK
CBA3b https://m.edsoo.ru/00adaab9
bub6 OK
62 CrereHb OKUC/IeHUS nomorexa L
https://m.edsoo.ru/00adae28
63 OKuCIMTeTbHO-BOCCTAHOBUTE/IbHbIE bubmmoreka LIOK
peakLuu https://m.edsoo.ru/00adb076
bubmoreka LIOK
64 OxuciMTeny ¥ BOCCTaHOBUTENIU
https://m.edsoo.ru/00adb076
65 KonTponbHast pabota Ned o Teme bubmoTeka [IOK
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«CTpOEHI/Ie atoMa. XYUMHUeCKasi CBSI3b»

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

66 Pe3epeHbIit ypok. O600ITIEHNE U 1 bubmmoreka LIOK
CHCTeMaTH3al[ysl 3HaHUMN https://m.edsoo.ru/00adb33c
67 Pe3epeHbiit ypok. O60011IeHKE U 1 bubmoreka IIOK
CcHCTeMaTH3al[1sl 3HaHUM https://m.edsoo.ru/00ad9cb?2
68 Pe3epeHbIii ypok. O600ITIEHNE U 1 bubmmoreka LIOK
CHCTeMaTH3al[ysl 3HaHUMN https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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9 KV/IACC

KosmyecrBo yacoB JJ/IeKTPOHHBIE
Ne Jdara nudpoBbie
Tema ypoka KonTponbubie | IlpakTHueckue
n/n Bcero u3yuyeHusi ~ obpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
[Teprogruecknii 3aK0H.

1 [Tepuogrueckasi cucteMa 1 bubmoreka IIOK
XUMUUECKUX 37eMmeHToB [. U. https://m.edsoo.ru/00adb59e
MeHpeseeBa
3aKOHOMEpPHOCTH B U3MeHeHU!

. Bubmoteka LIOK
2 CBOUCTB XUMUUECKUX 3/IEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
TepBbIX TPEX MepHOI0B

3 Knaccudukaiys 1 HoMeHK/1aTypa 1 bubmmoreka LIOK
HeopraHnyecKux BellecTB https://m.edsoo.ru/00adb7e2

4 Bupl XMMHUeCKOM CBSI3U Y TUIIbI 1 bubmuoreka LIOK
KPUCTA/JIMYECKUX PeIlETOK https://m.edsoo.ru/00adbac6
KontponbHast pabota Nel o Teme

5 «[ToBTOpEHUE U YyrIyb/IeHre 3HaHUM 1 1
OCHOBHBIX pasziesioB Kypca 8 Kiacca»

6 Knaccudukauys xummuueckux 1 Bubmoteka LIOK
peakiuii Mo pa3/IMYHbIM MpH3HaKaM https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTH XUMUUECKON

bubmmoreka IIOK
7 peakuyu. [IoHsATHE O TOMOreHHBIX U 1
https://m.edsoo.ru/00adbe9a
reTepOreHHbIX PeakLUsIX
[TonsiTHE O XMMHUUYECKOM PaBHOBECHUU.
bubmioTeka LIOK
8 @DaKTOpkI, BAUAIOLME HA CKOPOCTh 1

XUMUAUECKOU P€aKLU U T10J/I0KEHHUE

https://m.edsoo.ru/00adc28c
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XUMHNUYECKOI'o paBHOBeCHsA

OKuCIUTETEHO-BOCCTaHOBUTEILHBIE

bubmoreka LIOK

9
peakiuu https://m.edsoo.ru/00adcade
Teopust 3/1IeKTPOTUTUUE CKOU
10 vccoryanuu. CUIbHBIE U C/1a0ble Bubmorexa LIOK
A ' https://m.edsoo.ru/00adcd68
37IEKTPOJIUTHI
. bubmmoreka LIOK
11 VoHHble ypaBHeHUs peakLin
https://m.edsoo.ru/00add448
XuMuHyeckKue CBOMCTBA KUCIOT U
N N bubmioTeka LIOK
12 OCHOBaHWM B CBeTe Ipe/iCTaB/IeHUN
. https://m.edsoo.ru/00add5d8
00 3/1eKTPOTUTUUECKON JAUCCOLIAAIN
XrMHUUeCcKre CBOMCTBA COJIel B CBETe
13 Tripe/icTaB/ieHUiA 00 Bubmaorexa LIOK
ped . https://m.edsoo.ru/00add8b2
3/71eKTPOJIMTUYECKOM AUCCOLUALIUU
14 [TonsaTHE O rMApoONM3e conen Bubmiorexa LJOK
AP https://m.edsoo.ru/00add9d4
15 O60061eHre U cucTemMaTU3arys Bubmoteka LIOK
3HaHUM https://m.edsoo.ru/00addd12
[TpakTrueckast pabota Ne 1.
bubmmoreka IIOK
16 «PellleHre 3KcriepyMeHTa/IbHbIX
https://m.edsoo.ru/00addbfa
3aaa4»
KonTponbHast pabota Ne2 o Teme
bubmoteka LIOK
17 «DJIEKTPOIUTUUECKAs! JUCCOLIAALHSI.
https://m.edsoo.ru/00addecO
XyMUUeCKue peakijuy B paCTBOPax»
OO0111ast XapaKTePUCTHKA Ta/loreHOB.
N bubmoTeka IIOK
18 XuMHUeckue CBOMCTBA Ha IpUMepe
https://m.edsoo.ru/00addfe2
Xjiopa
19 Xnoposogopog. CossiHast KUC/IOTa, bubmoreka IIOK
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XUMHYEeCKUe CBOWCTBA, MOyUueHue,
rpuMeHeHue

https://m.edsoo.ru/00ade104

[MpakTryeckast pabora Ne 2 1o Teme

bubmoTeka LIOK

20 «[TonyueHue CoSTHOM KUCJIOTHI,
. . https://m.edsoo.ru/00ade348
v3yuyeHue eé CBOMCTB»
Bbrunciienus Mo ypaBHeHUsIM
. Bubmoteka LIOK
21 XUMUYEeCKUX peakluu, ec/ii Of4UH U3
https://m.edsoo.ru/00ade488
peareHTOB /laH B U30bITKe
97 OO011jas1 XapaKTePUCTHKA 3/IEMEHTOB bubmoreka LIOK
VIA-rpymnrsbl https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOHU(UKALIMU CePBbI.
93 HaxosxgeHuve cepsl 1 eé coeIMHEHUI bubmoreka IIOK
B IIpUpo/ie. XMMHUUeCKUe CBOMCTBa https://m.edsoo.ru/00ade64a
cepbl
24 CepoBogopos, CTpoeHue, bubmmoreka LIOK
du3nueckre U XMMHUYeCcKre CBOMCTBa https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHasi KUC/I0Ta,
. bubmoreka LIOK
25 (du3uyecKre U XMMUYeCKre CBOMCTBa,
https://m.edsoo.ru/00adea28
TpuMeHeHue
XUMHyecKue peakLjuy, jexaliue B
OCHOBe TIPOMBIIIJIEHHOTO CIIoco0a
%6 MO/Ty4eHUs1 CePHOM KMC/IOTHI. bubmmoreka IIOK
XuMHUUeCKoe 3arpsi3HeHue https://m.edsoo.ru/00adec8a
OKpY>Karolllel cpeJibl CoeJMHEHUSIMU
cepbl
97 BblunciieHre MacCOBOM JJO/TU BbIX0O/1a bubmmoreka IIOK
MPOAYKTA peakLiu https://m.edsoo.ru/00adec8a
28 OO0111ast XapaKTepPUCTHKA 37IEMEHTOB bubmoreka IIOK
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VA-rpynnsl. A30T, paclipocTpaHeHHue
B IpYpoze, husnyeckue U
XUMHYECKHe CBOKWCTBA

https://m.edsoo.ru/00adeea6

AmMMMak, ero pusrueckue u

bubmioTeka LIOK

29 XUMHUYeCKUe CBOUCTBA, MoyueHre 1
https://m.edsoo.ru/00adf004
TipuMeHeHue
[MTpakTrueckast pabota Ne 3 o Teme
bubmmoreka LIOK
30 «[TomyyeHve ammuaka, u3yueHve ero
. https://m.edsoo.ru/00adf180
CBOUCTB»

31 A3oTHas Kuc/0Ta, eé pusnueckue u bubmmoreka LIOK
XUMHYECKHUe CBOKCTBA https://m.edsoo.ru/00adf306
Vcnonb30BaHre HUTPATOB U CoJiel
aMMOHMUS B KaueCTBe MHUHEPA/IbHBIX

32 o0peHuit. XuMHueckoe Bubmaorexa LIOK
yaoop ' . hitps://m.edsoo.ru/00adf518
3arpsi3HeHue OKpY»Karolljel cpe/ibl
COoeIMHEeHUsIMU a30Ta
®ocpop. Okeup pocgopa (V) u

33 (boc:ll))o pHaH KI/ICAJI((l))Ta (b(blfm(qe)cmle u Bubmmorexa [IOK

P L https://m.edsoo.ru/00adf68a
XUMHYEeCKUe CBOUCTBA, MOoyueHre
Vcnionb3oBanue ocdaToB B

34 KavyeCTBe MUHEPA/IbHBIX Y/[00peHHi. Bbubmoteka LIOK
3arpsi3HeHue PUPOHON Cpe/ibl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacripocTpaHeHue B

35 1pu I; /: Cl;)I/IBI/III)IECKII)/Ie Y XUMUYecKue Bubmiorexa LIOK

P P As https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcujpl yrieposa, ux (pusnueckue u bubmoreka LIOK

XUMUUYeCKIe CBOMCTBA.

https://m.edsoo.ru/00adfebe
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OKosornyeckue rpobiemsl,
CBsI3aHHBIE C OKcuzoM yriaepoga (IV)

B} bubmmoreka IIOK
37 YronbHas KUCI0Ta U eé Cou
https://m.edsoo.ru/00ae006¢
ITpakTrueckasi pabora Ne 4 o Teme

38 "[lo/ryyeHue yryieKucaoro rasa. Bbubmoteka LIOK
KauecTBeHHasi peakijusi Ha KapOoHar- https://m.edsoo.ru/00ae027e
VOH"

[TepBOHauasibHBIE TIOHATHUS 00
bubmoTeka LIOK
39 OpraHuyYeCcKUX BelecTBax Kak 0O
https://m.edsoo.ru/00ae054e
COeJJMHEHMSIX yryiepoja
. Bubmoteka LIOK
40 Kpemuuii 1 ero coefiiHeHust
https://m.edsoo.ru/00ae080a
[TpakTrueckasi pabora Ne 5. Perierue

41 9KCIIepHUMEeHTAa/IbHBIX 3a/ay I10 Teme Bbubmoteka LIOK
«BaxkHelll1ie HeMeTaJl/Ibl U UX https://m.edsoo.ru/00ae0bf2
CoeJHEeHUs»

KonTponbHast pabota Ne3 o Teme
N bubmoteka LIOK
42 «BakHern1e HeMeTalIbl U UX
https://m.edsoo.ru/00ae0e18
COeJJUHEeHUSI»
OO0r11ast XapaKTepPUCTHKA XUMUYECKUX
3/1eMEHTOB — MeTaJsUIOB.

43 Mertannuueckas CBsI3b U bubmoreka IIOK
MeTa/Inueckass KpUucraainyeckas https://m.edsoo.ru/00ae103e
pemiéTtka. @u3nyeckKre CBOKWCTBA
MeTaJslJIoB
XuMUYeckKue CBOKMCTBa METaJI/IOB.

N bubmioTeka LIOK

44 OJIEKTPOXUMUYECKUM DS

HaTpsDKeHHH MeTasl/ioB

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



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
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

O611e criocobblI MoTyyeHust
metasioB. CriyiaBbl. BeruriciieHust o

. Bubmoteka LIOK
45 ypaBHEeHUSIM XMMUUEeCKUX peakLvu,
https://m.edsoo.ru/00ae1156
€C/I1 OJJVH U3 PeareHTOB COJePXKUT
ripuMecHu
bubmoTeka LIOK
46 ITonsaTre o KOppo3uu MeTaslIoB
https://m.edsoo.ru/00ae1278
47 [Ilesr0uHbIe MeTaIbI Bubmaorexa [IOK
https://m.edsoo.ru/00ae14b2
48 OKcuAbI U TUAPOKCUBI HATPUS U bubmoreka LIOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IlesrouHO3eMe/IbHBIE MeTallIbl — bubnuoreka LIOK
Ka/lbL[UHd U MarHUM https://m.edsoo.ru/00ael5e8
N bubmoTeka LIOK
50 BakHeunie coeiMHEeHUS KaJIbLIHS
https://m.edsoo.ru/00ael5e8
£1 O6o00111eHMe U CUCTEMAaTH3alUs
3HaHUM
59 2KécTKoCTh BOZIBI U CITOCOOLI eé bubmoreka IIOK
yCTpaHeHUus https://m.edsoo.ru/00ae1886
[MpakTueckast pabota Ne 6 o Teme
- ) bubmoreka LIOK
53 JKECTKOCTb BOZIbI U METO/IbI eé
" https://m.edsoo.ru/00aelae8
yCTpaHeHUst
. bubmmoreka LIOK
54 AmroMuHUM nommorexa L
https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOMCTBa OKCHUJA U Bbubnoteka LIOK
TUIPOKCUA https://m.edsoo.ru/00aelc64
56 SKes1es0 bubmoTeka LIOK

https://m.edsoo.ru/00ae1d86



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
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

OKcuibl, TUIPOKCU/BI U COMU Kejie3a

bubmoreka LIOK

57 (IT) u »xene3a (III) https://m.edsoo.ru/00ae35e6
cg O06o006111eH1Ee ¥ CHCTeMaTH3aLUs
3HaHUU
[TpakTrueckasi pabora Ne 7. PelieHue
59 3KCIepUMeHTaJIbHBIX 3aJau 10 TeMe bubmmoreka LIOK
«BakHelie MeTasbl U UX https://m.edsoo.ru/00ae3de8
COoeJHEeHUs»
Bbruricsienusi o ypaBHEHUSIM
XUMHUUECKUX Peaki[yii, eC/Ti OfVH 13
60 peareHToB JlaH B U30bITKe WU bubmmoreka LIOK
COZlep>XUT NpUMecH. Beruucienus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JTU BbIX0O/ja TIPOIYKTa
peakuuu
61 O6o6ujeH1/Ie Y CHCTeMaTH3alust
3HaHUM
KonTponbHast pabota Ned o Teme
62 «BaxkHeliie MeTaslbl U UX
COeJUHEeHUSI»
63 BemjectBa 1 maTepuasl B bubnuoreka LIOK
MOBCeJHeBHOM YKU3HHU YesloBeKa https://m.edsoo.ru/00ae3f50
64 XUMHYecKoe 3arpsisHeHue bubmmoreka IIOK
OKpY’Katolllel cpefibl https://m.edsoo.ru/00ae4270
65 Ponb xvMnu B pelieHun Bbubnoteka LIOK
9KOJIOTUYeCKHX TIpobiemM https://m.edsoo.ru/00ae4270
66 Pe3epeHbiii ypok. O60011IeHKE U bubmmoreka IIOK
crCTeMaTH3al[ysl 3HaHUI https://m.edsoo.ru/00ae0d0a
67 Pe3epeHblii ypok. O600ITIEHHE U bubmoreka IIOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CUCTeMaTHU3alliA 3HaHUI

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

Pe3epeHblit ypok. O600ITIEHHE U

68 o
CUCTeMaTH3aLys 3HaHUU

bubmoreka LIOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

68



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




YUYEBHO-METO/JUYECKOE OBECITIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJ/IBHBIE YUYEBHBIE MATEPHUAJIBI V11 YYEHUKA
» Xumus, 8 knacc/ I'abpuensa O.C., OctpoymoB WN.T'., Cnagkos C.A.,
AxiioHepHoe o011ecTBO «M3aTenbcTBo «IIpocBelijeHe»

» Xumust, 9 kmacc/ I'abpuensia O.C., Octpoymos I.T"., Cnagkos C.A.,
AxioHepHoe o6111ecTBo «M3marenbcTBo «IIpocBelrieHre»

T'abpuensin O.C. [Iporpamma Kypca xumuu st 8-11 kiaccoB
ob11reobpa3oBaTeibHBIX yupexaeHuit. — M.: [Ipoda;

I'abpuensa O.C. Xumust: 8 kiacc : yueObHUK /151 00111e06pa3oBaTe/TbHbBIX

yupexxaenuii. — M.: JIpoda.

METOINYECKHWE MATEPUAJIBI V11 YUUTEJIA

1. Tabpuensan O.C. V3yuaeM XxuMuio.: JuAakTuueckre Matepuassi / O.C.
TabpuesnsH, T.B. CmupHOoBa. — M.: Bivk mimroc

2. Xumusi: KOHTPOJIbHBIE U TIPOBepOUHbIe pPaboTh K yuebHUKy O.C. 'abpuensHa
«Xumust» / O.C. I'abpuensH, I1.H. Bepe3kun, A.A. Yimakosa u Ap. — M. : [Ipoda;
3. T'abpuensia O.C., Buckoboiinukora H.I1., furykoBa A.B. HacTonbHast KHUra
yuuTesis. Xumus. 8 Ki1.: Meroauueckoe rmocobue. — M.: [Ipoda;

4. I'abpuensiz O.C., Pynos H.H., TonkyHoB B./. Xumuueckuii 5KCriepUMeHT B
mkose. — M.: JIpocda

OVPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI U PECYPCBI CETA
MHTEPHET

1. https://infourok.ru/?ysclid=Im4kglfozb25577807

https://prosv.ru/? Nudoypok

2.ysclid=Im4khi5cqx132186319 utm_source=yandex.ru utm_medium=organic
utm_campaign=yandex.ru utm_referrer=yandex.ru IIpocBeiiieHue

3. https://resh.edu.ru/?ysclid=lm4kif2dnk670933255 Poccuiickasi 37ieKTpOHHast
IIKOJIa
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