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HOACHUTEJIBHASA 3ATIMCKA

[Iporpamma 1O XWMHM Ha YypPOBHE OCHOBHOTO 00mmero oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUSI OCHOBHOM
o0pa3oBaTeIbHON MIPOrpaMMbl OCHOBHOTO 00IIEr0 00pa3oBaHusl, MPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBE (QenepaibHO paboueid MporpaMMel
BOCIIUTAHUS U C YUETOM KOHLEMIIMU MPENoAaBaHus y4eOHOro npeamMera «XuMus»
B 00pa3oBaTenbHbIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1o XxuMuM Ha€T MPENCTaBICHUE O MENsX, OOIel cTpaTeruu
OoOy4eHHs, BOCIHMTAHHMS M pPa3BUTHUA OOYYAIOIIUXCS CpPEICTBAMH y4eOHOTO
npenMera, YCTAHABIIMBAET 00s3aTeNbHOE IpeIMETHOE coliepKaHue,
OpelycMaTpUBAET paclpeielieHue €ro Mo KilaccaM U CTPYKTYPUPOBAHHE 10
pasienaM M TEeMaM MpPOrpaMMbl IO XHWMHH, OINPEAEISET KOIUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTepUCTUKU CoJZlepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ U3YUYEHUSI XUMHUU C y4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM y4e€OHOro Mpollecca, BO3PACTHBIX
0COOEHHOCTEeW  00ydYarolmuxcsi, ONpenenseT BO3MOXHOCTH MpeaMera IS
peanm3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOU
nporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKXKe TPEOOBaHUN K
pe3yabTaram 0o0ydeHUs] XUMUU Ha YPOBHE II€JICH U3yueHUs IpeaMeTa 1 OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIBHON JEeATENbHOCTH OOYYArOMIErocss MO OCBOEHHUIO
y4eOHOI'0 COJIEPKAHUS.

3HaHUWE XUMHHM CIYKUT OCHOBOM [jIsi (OPMHUpPOBAHHS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeAcTaBiICHUN O MaTepUaTbHOM EAMHCTBE MHpPA, BAXKHYIO
poiib UrparoT (QopMUpYEMble XUMHUEW TMPEJCTABICHUS O B3aUMONPEBPAIICHUAX
SHEPrUM W 00 SBOJIOIMU BEUIECTB B MPHUPONE, O IMYTAX PEIICHUS TI00ATbHBIX
npo0JjieM YCTOMYMBOTO PAa3BUTHSI UYEIOBEUYECTBA — CHIPhEBOM, HHEPrETHUUECKOMH,
MUIIEBOM U SKOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IPaBOOXPAHEHHUSI.

N3yueHnne xumuu:

CIIOCOOCTBYET  pealm3alid  BO3MOXKHOCTEH  IIJIT  CaMOpasBUTUSL |
dbopMupoBaHUs KyJIbTYPhl IMYHOCTH, €€ 00111ei 1 (YHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (DOpPMUpPOBAaHHME MBIIUICHUS W TBOPYECKHUX CIOCOOHOCTEM
OoOy4JaromMxcsi, HABBIKOB WX CAMOCTOSTEIHHOW  y4eOHOW  JesTENbHOCTH,
AKCIEPUMEHTAJIBHBIX M KCCIEIOBATENIbCKUX YMEHUM, HEOOXOIMMBIX KakK B
MOBCETHEBHOM JKM3HU, TaK U B MPOGECCUOHATILHON JIeATeIbHOCTH;

3HAKOMHUT CO CHEIU(PUKOW HAYYHOrO MBIIUICHHUS, 3aKJIaJIbIBA€T OCHOBBI
LEJIOCTHOTO B3TJISI1a HA €AMHCTBO MPUPOJIBI U YETIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUY €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YyJaroIuXcs;



croco0cTByeT (HOPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJl B 3KOJIOTHYECKOE
oOpa3zoBaHHE 00yUYarOITUXCSI.

JlanHbie HampaBlieHHsT B OOYyYEHUM XUMHUU OOECTICUMBAIOTCS CIEIHU(PUKON
colepkaHusl ~ y4eOHOro MpeaMeTa, KOTOpPbIA  ABJISETCS  NEAaroruuyecku
aJanTUPOBAHHBIM OTpa)kKeHHEeM 0a30BOM HAYKM XMMHUH Ha ONpeNeIEHHOM JTare e
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHUsl OPUEHTHUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHCS CHUCTEMbl NEPBOHAYAIBHBIX MOHSITHI XUMHUH, OCHOB
HEOPraHMYEeCKOM XMMHM UM HEKOTOPbIX OTIEIbHBIX 3HAUYUMBIX [OHSATHH
OpPraHU4ECKON XUMUH.

CtpykTypa copep:kaHHs MPOTrpamMMbl MO XUMHUU CHOPMUPOBAHA HA OCHOBE
CHUCTEMHOr0 mnoaxona k €€ uszydeHuro. ConepxaHue CKIAAbIBACTCS U3 CHUCTEMBI
HOHSTHI O XUMUYECKOM DJIEMEHTE U BELIECTBE U CUCTEMBI IIOHSITHI O XUMUYECKOM
peakuuu. OO0e O3TH CUCTEMBl CTPYKTYPHO OPIraHM30BAaHbl MO MPUHIUIY
NIOCJIEJOBATEIIBHOIO PA3BUTHUS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEACTABICHMI
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCET'0 €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akoHa JI. M. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMIMUU;

— YUYEHUS O CTPOEHUH aTOMa U XUMUYECKOH CBS3H;

— TPENCTaBIE€HUN 00 AIIEKTPOIUTHYECKOM UCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernueckne 3HaHMS pAcCMaTPUBAIOTCS HA OCHOBE 3MIMPHUYECKH
MOJYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO
YPOBHA K Jpyromy, BBINOJHAS (PYHKUUMU OOBSCHEHHUS U IPOTrHO3UPOBAHUS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEW NPAKTHYECKOrO0 NMPUMEHEHHUS U IOJIy4CHUS
U3Yy4aeMbIX BELIECTB.

OcBoeHne TmporpaMMmbl IO XHMHH  CIOCOOCTBYeT  (DOPMHPOBAHHIO
IIPEACTABIECHNS O XUMHUYECKON COCTABIIAIOIIEN HAYyYHOW KapTUHBI MUpPA B JIOTHKE
€€ CHCTEMHOW IPUPOJbI, LIEHHOCTHOIO OTHOLICHUS K HAay4HOMY 3HAaHHIO H
METOJlaM TMO3HaHUS B Hayke. V3yueHue XUMHUU NPOUCXOAUT C IMPUBICYEHUEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpYyKaloWUd MUY,
«buonorus. 5-7 knacce» u «Puszuka. 7 Kiacey.

[Ipy wu3ydeHUHM XUMHUM [POUCXOAUT (HOPMUPOBAHME 3HAHUI OCHOB
XUMHYECKON HayKH Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKON
JESATENbHOCTH YEJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4eOHOro mnpeamera COCTOUT B (DOPMUPOBAHUU CHUCTEMBI XUMHUYECKHUX
3HaHUU — BaXXHEUIIUX (aKTOB, MOHITHUH, 3aKOHOB M TEOPETHUUECKUX IMOJIOKEHUH,
JOCTYMHBIX O00OOIIEHUIT MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B



NpHOOIICHNN K HAyYHBIM METOJaM II0O3HAHWS TP HW3YYCHUW BEIIECTB U
XUMHUYECKUX peaKIuii, B (OPMUPOBAHUM U PA3BUTHHU TMO3HABATEILHBIX YMECHUU U
UX T[PUMEHEHUWHM B Y4YeOHO-MO3HABATENbHOM M  y4eOHO-MCCIIEeI0BATEIbCKON
JeSITeNbHOCTH, OCBOCHMM MpaBUJ OE€30MacCHOrO OOpalleHus C BELIeCTBAaMH B
MTOBCEHEBHOM KU3HU.

[Ipu M3yyeHUu XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUS BaKHOE
3HaYEHHE MPUOOPENH TaAKUE ENH, KaK:

— (opMupoBaHHE WHTEIVIEKTYaTbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
camo00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIILHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIIOBUSIM JKU3HU;

—  HamnpaBJICHHOCTh  OOyYEHHMs] Ha CHCTEeMAaTHYecKoe MpuoOIleHue
Oo0y4Jaromuxcss K CaMOCTOSTEIbHON ITO3HABATEIbHOM JEATEIbHOCTH, HAyYHBIM
MeToAaM IMO3HaHUus, (POPMUPYIOMIMM MOTHBALIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUHY;

— o0ecreueHne yCiIoBUM, CITOCOOCTBYIOIIUX MPUOOPETECHUIO 00YyUarOIITUMUCS
OTbITA Pa3HOOOPA3HON NEATENTHHOCTH, TO3HAHHUS M CAMOIIO3HAHMS, KITHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLMI), UMEIOIIUX YHHBEPCAJIILHOE 3HAYEHHUE IS
Pa3IMYHBIX BUOB JESATEIBHOCTH,

— (opmupoBanune oO0mell (QYHKIIMOHATBLHON W  €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUU OOBSACHATH W OIICHUBATH SBJICHUS
OKpPYXAaIOLEr0 MHpA, UCIOJIb3Ysl 3HAHUS U ONbBIT, MOJYYEHHbIE NMPU H3YYECHUU
XUMHUH, TPUMCHITh WX IPH PEIICHWHW Mpo0JeM B TOBCEAHCBHOH J>KM3HU U
TPYAOBOM JEATEIBHOCTH;

— (QopmupoBaHue y OOy4yarOUMXCi TYMaHUCTHUYECKUX OTHOILICHUM,
MOHWMAHUSl TEHHOCTH XWUMHUYECKUX 3HAHUA JJI1 BBIPAOOTKH JKOJIOTHUYECKHU
1[eJIeCO00pa3HOro TMOBEJAEHUSI B OBITY W TPYAOBOM JEATEIHHOCTH B LENSAX
COXpaHEHUS CBOETO 3/I0POBbSI U OKPY>KAIOIIEH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHBAIMM K OOY4YEHHIO, CIOCOOHOCTEW K CaMOKOHTPOIIO M
CaMOBOCIHMTAHUID HAa OCHOBE YCBOEHHMS OOILEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGUiIs M HANpPaBIEHHOCTH JaJbHEHIIIETro
o0yJeHusl.

OO0miee 4muCIO 4YacoB, OTBEAEHHBIX ISl H3YYEHUS XHUMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTanisier 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlelto), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXAHME OBYYEHUA

8 KUIIACC

IlepBoHaYaIbLHbIe XUMHYECKHE TOHATHS

[Ipeamer xumun. Posb XuMHUM B KU3HU 4YeJOBeKa. XUMHS B CUCTEME HayK.
Tena u BemectBa. du3nyeckue CBOMCTBAa BEIIECTB. ATpPEraTHOE COCTOSIHHE
BelecTB. [loHsiTHe O MeTOAax MO3HAHUS B XUMHUU. YHCThIE BELIECTBA U CMECH.
Cnoco0sbI pa3jienieHust CMecei.

ATOMBI W MOJEKYJIbl. XHUMHUYECKHE O3JeMEeHThl. CHMBOJIBI XUMHUYECKUX
snemMeHTOB. [IpocThie U ClI0XKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckast ¢GopMmyna. BaleHTHOCTh aTOMOB XHMHYECKUX OSJIEMEHTOB.
3aKOH TMOCTOSHCTBa cocTaBa BemiecTB. OTHOCUTENbHAsT aTOMHas —Macca.
OTtHocuTenbHas MOJEKyJsipHast Macca. MaccoBasi 10151 XMMHUYECKOTO AJIEMEHTA B
COEIMHEHUHU.

KomnuecTBo BemecrBa. Moinb. MonsipHas macca. B3auMocCBsI3b KOIIMYECTBA,
Macchl W YHCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo Qopmynam
XUMHUYECKUX COCTUHEHUH.

du3nuecKue U XMMHUYECKHUE SBJICHUSI. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKoH COXpaHEHHUsI MacChl BEIIECTB. XHUMHUeckue ypaBHeHus. Knaccudukarms
XUMUYECKUX PEaKIUi (COSTUHEHMS, Pa3JI0KECHMUS, 3aMEIIICHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCY/IOH, MpaBUjiaMu pabOThI B JIAOOpaTOPUH U
npuéMamMu oOpaunieHusi ¢ J1abopaTopHbBIM OOOPYAOBAHUEM, U3YUEHHE U ONUCAHUE
buznuecknx CBOMCTB 00pa3llOB HEOPraHWYECKHUX BEIIECTB, HAOJIOJCHHE
¢usnuecknx (TUIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHME caxapa B CTYIIKE,
KUIIEHUE W KOHACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAJIMBAHUE
MEJIHOM MPOBOJIOKH, B3aUMOJIEHCTBUE MeJIa ¢ KUCIIOTOMN) SIBIECHUM, HAOII0IeHUE U
ONKMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakiMil (pasiioKeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOPUIIOM Oapus, pa3ioKeHHWE THAPOKCHIA
menu (II) mpu HarpeBanum, B3auMoAeHCTBHUE kene3a ¢ pactBopoM coiu meau (1),
U3Y4YEHHE CIOCOOOB pa3felICHUs] CMECEil: ¢ MOMOIbI0 MarHuTa, (QpuibTpoBaHUE,
BbINIapUBaHUE, TUCTUIUISAIMS, XpoMaTorpadus, MPOBEIEHUE OYUCTKU MMOBAPEHHOM
conmu, HaONIOJIeHWEe W  ONMCaHWe  pe3yJIbTaTOB  IPOBEACHMS  OIIBITA,
WUTIOCTPUPYIONIErO0 3aKOH COXPAHEHHSI MAaCChl, CO3JaHUE MOJENIed MOJIEKY
(IapocTepKHEBBIX).

Ba:kHeliline npejacTABUTE I HEOPTaHUYECKUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopon — 3j€eMEHT M IpocToe
BelecTBo. Haxoxzaenue kucimopona B mpupojie, (U3MYECKHE U XUMUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxkcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIyYEHHUSI KHUCIIOpoJla B JabopaTopud W MPOMBIIUIEHHOCTH. Kpyrosopor
KHcJIopoJia B mpupoje. O30H — alyioTponHas Moau(uKaius KUCIopoa.

TemnoBoit 3¢(dEKT XUMHUYECKOW peakluH, TEPMOXUMUUYECKUE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE pEeaKIuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/yXa, yCHWICHHE TAapHUKOBOTO A (deKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bomopon — »memeHT u mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojae, (U3MUECKHEe W XHMMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI
nonydyeHus. Kucnorsl u conu.

MonspHblii 00BEM Ta30B. Pac4€Thl IO XUMUYECKUM YPaBHEHUSIM.

Oduznueckue CBOMCTBA BOAbL. Boma kak pactBoputenb. PacTBOpBI.
HacelllleHHbIE M HEHACBIIIEHHBIE pPacTBOpPbl. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 1015 BellecTBa B pacTBOpE. XUMHUYECKHE CBOMCTBa BOAbl. OCHOBaHUS.
Ponw pacTtBOpoB B mpupojie U B KU3HU denoBeka. KpyroBopoT Bojbl B Mpupo/IE.
3arpsi3HeHue NPUPOAHBIX BoJ. OXpaHa U OUYUCTKA MPUPOIHBIX BOJ.

Knaccuduxanus neopranuueckux coemuuenuit. Oxcunpl. Knaccuduxarus
OKCHJIOB:  coseoOpa3yroniue (OCHOBHBIC, KHCJIOTHbIE, aM(oTepHbIE) W
HecosneoOpasyomue. Homenknatypa okcugoB. Du3uyeckMe U XUMUYECKHUE
cBoMcTBa OKCUOB. [lonyueHre OKCHIO0B.

OcHoBanusi. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HomeHknarypa ocHoBaHnid. PU3NYECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnorel. Knaccudukarus kucinor. Homenknarypa kucior. Ouzudeckue u
XMMHYECKHE CBOMCTBAa KHUCHOT. Pan axktuBHoct MertauioB H. H. bekerosa.
[TonyueHnue Kucior.

Comu. Homenknartypa coneil. @U3M4ECKUE U XUMHUYECKHE CBOWMCTBA COJIEH.
[Tonyuenue coien.

I'eneTnyeckas CBSI3b MEXY KJIacCaMU HEOPTAHUYECKUX COCAUHEHUI.

Xumuueckuii IKCnepumenm:

KAQ4E€CTBEHHOE OMPEAECICHHUE COJIEPIKAHUS KUCIOPO/a B BO3AYXE, MOTYyUYEHHUE,
coOuMpaHue, pacno3HaBaHWE€ M U3YYEHHE CBOWCTB KHUCIOpOAa, HaOI0IeHne
B3aUMOJICHCTBHUSl BEIIECTB C KHUCIOPOJOM M YCJIOBUS BO3HUKHOBEHHUS U
npeKpaiieHus ropeHus (moxapa), O3HAKOMJICHHME C oOpa3laMu OKCHUIOB U
ONMMCAaHHWE WX CBOWCTB, MOJy4YeHHUE, COOMpaHHE, paclO3HaBaHUE M H3Yy4YCHUE
CBOMCTB BOJOpoja (TOpeHwue), B3auMozeicTBue Bojopoaa ¢ okcuaom meau (II)
(BO3MOKHO HMCIOJIb30BAaHUE BHICOMATEPUAIIOB), HAOIIOJCHHE OOpA3IOB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIEIOBAHUE OCOOEHHOCTEW pPACTBOPEHHUSI BEUIECTB C
pa3IMYHONM  PACTBOPUMOCTBHIO, TPUTOTOBJIICHUE PACTBOPOB C  OMPEIETIEHHOU
MacCOBOMW J10JIel pacCTBOPEHHOrO BEILIECTBA, B3aUMOJEHCTBHE BOJABI C METAJJIaMHU
(HaTprieM ©  KaiblKeM) (BO3MOXXHO  HCIIOJIb30BaHUE BHUIECOMATEPHUATIOB),



UCCIIEIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB pa3JIMYHBIX KJIACCOB,
HA0JII0/ICHHE U3MEHEHHUsI OKPAaCKU MHJIMKATOPOB B PACTBOpPAxX KHUCIOT U IIENOYEH,
u3ydyeHue B3auMmopeiicTBusi okcuaa menu (II) ¢ pacTBOopoM cepHOW KHUCITOTHI,
KHCJIOT C MeETajulaMH, PEAKUHUW HEUTpaln3alud, IIOJYYEHHE HEpPAaCTBOPUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOI0 MeTajula APYTMM M3 PAacTBOPA COJIM, PELICHUE
OKCIEPUMEHTAJBHBIX 3aad MO TeMme «BakHellne Kiacchl HEOPTaHUYECKHUX
COEIMHEHUN Y.

IMepuonuueckuii 3akoH u Ilepuoguyeckas cucTeMa XUMHYECKHX
jemeHTOoB JI. U. MenneneeBa. CrpoeHue aroMoB. XHMHYECKAasi CBS3b.
OKHCIMTENbHO-BOCCTAHOBHUTEIbHbIC PEAKIMU

[lepBbie TOMBITKM KIAacCU(PUKAIMKM XUMUYECKUX diemMeHToB. [loHsiTne 0O
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMENbHBIE METALIBI,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOpbIe 00pa3yroT aM(pOTEPHBIE OKCHIbI
Y TUIPOKCUJIBI.

[Tepuognueckunii 3akoH. [lepuoanueckasl cucTteMa XUMUYECKUX 3JIEMEHTOB /[.
N.  MengeneeBa.  KopoTkomepuomHas u  JIUHHONEpUOAHAs  (HOPMBI
[Tepronnueckoii cucrembl xumuueckux 3neMeHToB /. M. Menneneesa. Ileprnoabl
u rpynnbl. DU3NYECKUIT CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB MEPHOJA U
IPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sifiep. M3otonbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JI04€K aToMOB MepBhIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepucTUKa XUMHUYECKOIO
3JIEMEHTA 110 ero nonoxenuro B [lepuonnueckoit cucreme 1. . Menzaeneena.

3aKOHOMEpPHOCTH HW3MEHEHHMS paJnyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETANIMYECKUX CBOMCTB I10 IPYIIIAM U EPUOJIAM.

3nauenue [lepnognueckoro 3akoHa u [leppuoguyeckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB Ui pa3BuUTHs Hayku W npaktuku. J[. M. MenneneeB — yuy€HbIM U
IPaKIaHMH.

Xumuueckast cBs3b. KoBaneHTHass (MOJspHAsT M HEMOJIApHAsA) CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. FIOHHAs CBS3b.

Crenenp  okucieHusi.  OKHCIUTENIBHO-BOCCTAHOBUTENIBHBIE — PEAKLIUU.
IIponecchl okucneHns U BOCCTaHOBIIEHNs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3ydeHHe OO0pa3IoB BEIIECTB METAVIOB M HEMETANIOB, B3aUMOJICHCTBHE
TUAPOKCUAA IIMHKA C pacTBOPAMH KHUCJIOT M LIENOYEH, NPOBEIECHHUE OIBITOB,
WUIFOCTPUPYIOIIUX  NPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakuuu pa3ioKeHUsl, COCMHEHUS).

Mescnpeomemmnuie ceasu



Peanmu3anpsa MeXnpenIMETHBIX CBS3€W INPU U3YYEHHM XUMHHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHME KakK OOIIMX ECTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHITUM, SBJISIIOIIUXCS CUCTEMHBIMM ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO0mye ecTeCTBEHHO-HAY4YHBIE MOHATHUSA: Hay4dHbIN (DaKT, rUIoresa, Teopus,
3aKOH, aHalu3, CHUHTE3, Kiaccudukanusi, TMEepPUOJUYHOCTb, HaOI0/IEHNUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBICHUE.

dusznka: Marepusi, aTroM, OJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIIHI,
M30TOIIbI, PAJMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKAN 3apsill, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ras3, (GU3M4YEeCKue BEIMYMHBI, €IMHUIIbI
U3MEPEHUS, KOCMOC, IJIAHETHI, 3BE3]1bI, COoNHIIE.

buonorus: dorocunres, aApIxanue, onocdepa.

I'eorpadusa: armocdepa, rugpocdepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE UCKOIIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KNIACC

BemecTBO 1 XUMHMYECKAs peakuusi

[lepnognueckmii 3axoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XMMHYECKUX DJIEMEHTOB TMEPBbIX TPEX TMEPHUOJNOB, Kalus, KalblLHUsI U UX
COCAMHEHUN B COOTBETCTBUU C IIOJOXKEHHEM »3JIeMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHHEM MX aTOMOB.

CrpoeHune BeliecTBa: BHJBI XUMHUYECKOW CBSI3U. THIIBI KPUCTATTMYECKHUX
PELETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAILUIMYECKOU PELIETKUA U
BHJa XUMHYECKOU CBA3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKHUX BEUIECTB. XHUMHUYECKUE
CBOWCTBA BEIIECTB, OTHOCAIIMXCS K Ppa3JIMYHBIM KJaccaM HEOPTaHUYECKHUX
COCIMHEHUMN, TEHETUYECKAs CBSI3b HEOPIraHUYECKHUX BELIECTB.

Krnaccudukanus XuMHUECKUX PEAKIHA 10 Pa3IUYHBIM MPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOLIMX B pEAKLUMU BEIIECTB, MO TEIIOBOMY 3(¢eKkTy, Mo
U3MEHEHHIO CTETICHEW OKUCIIEHUS XMMHUYECKUX DJIIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). JK30- U HIAOTEPMHUYECKUE PEAKLUU, TEPMOXUMUUYECKHE
YPaBHEHHSI.

[Tonsitue o ckopocTu xumuyeckod peakuuu. I[loHsTue 00 oOpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusx. [loHaTHe 0 TOMOreHHBIX M T'eTepOreHHBIX
peakuusx. Ilonsarne o karanmse. [loHsTre 0 xumuueckom paBHoBecuu. MakTopel,
BIVSIONIME HA CKOPOCTh XMMHYECKOW PpEAKUUMU M TOJ0KEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCIIUTENbHO-BOCCTAHOBUTEILHBIE ~ PEAKIIMM,  JJIGKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuH. CocraBienue YpaBHEHUU



OKHCIIUTEbHO-BOCCTAHOBUTENBHBIX ~ PEaKIMii C  HUCIOJIb30BaHUEM  METOja
3JIEKTPOHHOTO OajaHca.

Teopust 2IEKTPOIUTHUECKON JUCCOIUALINH. DJIEKTPOTUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, anronsl. MexaHW3M [HCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BHUAAMU
xuMuyecko cszu. Crenens gucconuanuu. CUIbHBIE U CIA0bI€ SJEKTPOTUTHI.

Peakuiuu nonHoro oOMeHa. Y ciioBus MPOTEKaHUS peakIuii MOHHOTO OOMEHa,
NOJIHBIE W COKpAIlllEHHbIE MOHHBIE YpaBHEHHMs peakuuil. CBolcTBa KHCIOT,
OCHOBaHMM ¥ COJeil B CBeTe MPEACTaBICHUN 00 AIEKTPOIUTUICCKOM
nucconuanuu. KauectBeHHbIE peakliui Ha HOHBL. [IoHATHE O TUAPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMIIEHUE C MOJEISIMU KPUCTAUIMYECKUX PELIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETauIoB (rpaduTa W ajiMasa), CIOKHBIX BEIIECTB
(xJopua HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKOW peakiuu
OT BO3JICUCTBUSl Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DJICKTPONPOBOIHOCTHU
pacTBOpPOB BEIIECTB, MpOLEcCca AUCCOIMALMU KHUCIOT, WIENOYEed U COJIeH
(BO3MOXHO  HCIOJIb30BAHUE BHJIEO MAaTEpPUAIOB), IMPOBEJICHUE  OMBITOB,
WUIIOCTPUPYIONIUX ~ MPU3HAKM  MPOTEKAHUS  peakluil HMOHHOr0  OOMeHa
(oOpazoBaHue oOcajka, BBIJCJICHHE Ta3a, O0O0pa3oBaHHWE BOJbI), OMBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3ioKeHUsl, COEAUHEHHUS), pAClO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIBID KAueCTBEHHBIX pEakIMid Ha HOHBI, peEIICHUE
AKCIIEPUMEHTAJIBLHBIX 3a]1a4.

HeMmeTa/ibl U MX coeTMHEHUSA

OO6mras xapaktepucTuka TajoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (Pu3nueckrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMMHYECKME CBOMCTBA Ha IpPUMEpPE  XJopa
(B3aUMOZICIICTBME C MeETaylaMH, HEMETaJlJlaMH, IIeJo4aMu). XJIOPOBOJOPO/I.
ConsHas kwucinoTa, XMMHUYECKHE CBOMCTBA, IOIYyYEHHME, NMpUMEHEHHue. [lenicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHM3M YeJIOBeKa. BakHeWlne XJIOpUIbl U UX
HAXO0XKJICHUE B MIPUPO/IE.

O6mras xapakrtepuctuka s1emMeHToB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTENeHW okucieHus. CTpoeHue M (PuU3NUECKUE CBOWMCTBA
MPOCTHIX BEHIECTB — KUCIOPOAA U Cepbl. AJIJIOTPONHBIE MOJU(PUKAIIMU KUCIOPOa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOOpOAd, CTpOeHUE, (PU3MUYECKHE U
XuMuyeckue cBorctBa. OKCUABI CEpbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHast kuciora, (QuMueckue U XHUMHUYECKHE CBOWCTBa (00mMe Kak
NpeACTaBUTEN KJlacca KHCJIOT U crnerudpuueckue). XUMUYECKHE peaKIuu,
JexalMe B OCHOBE IMPOMBIIUIEHHOIO CHoco0a TMONy4eHHs CEPHOM KHUCITOTHI.
[Ipumenenue ceproi KucinoThl. Cou CepHON KUCIOTHI, KAUECTBEHHAsI PEAKIIMs Ha



cynbdaT-uoH. Haxoxnenue ceppl M e€ coequHEHUN B mpupoae. XUMHUECKOE
3arpsi3HEHUE OKPYXKAIOMIeH Cpelbl COSNWHEHUSMU Ccephbl (KUCIOTHBIC JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €ro MPel0TBpaIeHUS.

OO6mras xapakTepucTuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHBIE CTEMEHH OKUCICHUS. A30T, pacpOCTpaHEHHE B MPHUPOJIE,
du3nyeckue U XuMuIeckue cBoiictea. KpyroBopor azora B mpupoje. AMMHAK, €T0
busznyueckre 1 XUMUYECKUE CBOMCTBA, MoJdyuyeHue u npuMmenenue. Cou aMMOHUS,
ux pu3NUecKre U XMMUYECKHEe CBOWCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHHMsSI. A30THasl KHCIOTa, €€ MOoIMydeHHe, (PU3NYECKUe U XUMUYECKUE
CBOMCTBa (0OIIME Kak MpEACTAaBUTENS KJacca KHUCIOT M crhelupuyecKue).
Hcnonb3oBaHue HUTPATOB M COJEM aMMOHHUSI B KadyecTBE MMHEPAJIbHBIX
y100peHnil. XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOILIENH CPebl COEINHEHUIMH a30Ta
(KUCTIOTHBIE MOXAW, 3arps3HEHUE BO3/AyXa, MNOuBbl U BOMOEMOB). Docdop,
ajuioTponHeie Mojgudukanuu ¢docdopa, puznueckue M XUMHYECKHUE CBOWMCTBA.
Oxkcun pocdopa (V) u dbocdhopnas kuciora, Gpu3ndecKkue 1 XUMHIECKUE CBOMCTBA,
nonydenue. Mcnonbp3zoBanue hochaTtoB B KaueCTBE MUHEPATBHBIX YI00PEHUIA.

O6mas xapakrtepuctuka 31eMeHToB [VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTIEepoid,  auIOTPOIHbIE
MonU(UKALIMKA, PACTIPOCTPAaHEHHE B TNpuponae, GU3NYECKHEe U XUMHUYECKHE
cBoiicTBa. Ancop6ums. KpyroBopot yriepona B mpupoae. Okcunbl yriaeposaa, ux
duznueckue W XUMUYECKHE CBOWCTBA, JCHCTBHE HA JKUBBIC OPTaHU3MBEI,
NOJTyYeHUE W MPHUMEHEHHE. DKOJIOTHMYECKHE TPOOJIEMBbI, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumore3a rino0anbHOrO TOTEIJICHUS KIMMAaTa, MapHUKOBBIN
s dext. YrompHas kucaora u €€ conu, ux (U3NIECKue U XUMHUYECKUE CBOMCTBA,
nojgyyeHue W mnpuMeHeHne. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM
XO3SICTBE.

[TepBoHaUaNmbHBIE TOHATHS 00 OPTAHUYECKUX BEIIECTBAX KAK O COCAUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsl KUCIIO0Ta).
[IpupogHbie HMCTOYHUKUA YTIEBOAOPOAOB (Yyroib, NPUPOAHBIA Ta3, HeDTh),
NPOAYKTH WX TepepaboTku (O€H3MH), MX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTie 0 OMOTOTUYECKU BAXKHBIX BEIECTBAX: )KHpaX, OeiKax, yrieBojgax — U ux
poIM B OKM3HM 4YeloBeKa. MarepuaibHOE€ €IWHCTBO OpPraHWYECKHX U
HEOPraHMYECKUX COCTUHEHUH.

KpemHunii, ero d¢usnueckue W XUMHYECKHE CBOWCTBA, TMOIy4YeHUE U
npumenenne. CoeauHeHuss KpeMHuss B npupoje. OOmme npeacraBieHus 00
okcunie kpemHus (IV) u kpemHueBoi kuciore. CHUIMKAThI, UX UCIIOJIH30BaHUE B
OBITY, B MPOMBIIIUICHHOCTH. BakHeliline cTpouTeIbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, 1IEMEHT, 0eToH, xkene300eToH. [Ipobnembl G€30MmacHOro0 UCIMONIb30BaAHUS
CTPOUTENBHBIX MAaTEPUAIIOB B MOBCEIHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHrne oOpas3IoB HEOPraHWMYECKHX BEIICCTB, CBOMCTB COJISTHOM KHCJIOTHI,
IPOBE/ICHNE KAUYECTBEHHBIX PEAaKLUH Ha XJOPUJ-UOHBI U HAOJIIOJCHHE MPU3HAKOB
UX TMPOTEKaHUS, OIBITHI, OTpaXKalIue (QU3NYECKHe U XHUMHUYECKHE CBOMCTBa
raJIoTeHOB M MX COEJUHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAaKOMJIEHME ¢ oOpa3naMu XJIOpPUAOB (TaJOrE€HUJOB), O3HAKOMJICHHE C
oOpaznamMmu  cepbl M €€  COCAUHEHHSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMAaTEepUaioB), HAOJIOCHUE MpoIlecca OOYyTJIMBAHUS caxapa Ioj JeHCTBUEM
KOHIEHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, U3Y4YCHHE XHMHUYECKHUX CBOWCTB
pa30aBiIeHHOI CEpHOI KUCIOTHI, MPOBEIECHUE KaYECTBEHHON PeakIH Ha Cyib(ar-
MOH M HaOJIOJeHUE NpH3HAKa €€ MPOTEKaHus, O3HAKOMJIEHHE C (PU3MYEeCKUMU
cBoiicTBaMu a3ora, (ochopa M HUX COENUMHEHHM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX YAOOpPEHUH, MOIydEHHE,
coOupaHue, paclo3HaBaHWE W H3YYEHHE CBOWCTB aMMHUaKa, IPOBEJCHUE
KaYeCTBEHHBIX PEaKUUi Ha MOH aMMOHHUA M (ochaT-uoOH U U3yYEHUE MPU3HAKOB
UX MPOTEKAHUs1, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHOMN a30THOM KUCIIOThI C MEJIbIO
(BO3MOYXKHO VCIIOJIb30BAHUE BHJIEOMATEPUAJIOB), V3y4EeHUE MOJENnen
KPUCTAJUTMYECKUX PEImETOK anMmasa, Trpaduta, (ylsiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aICOPOLIMM  PAaCTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTUBOrasza, MojydyeHue, coOMpaHue, pacro3HaBaHUEe U HU3y4YEHUe
CBOMCTB YIJIEKUCIIOTO rasza, NpOBEJACHUE KAUeCTBEHHBIX PEaKIMi Ha KapOOHAT M
CWIMKAT-UOHBl M W3YyYEHHE IMPU3HAKOB MX TMPOTEKAHUS, O3HAKOMJIEHUE C
OPOAYKUMENH CHIMKATHOM MPOMBIIUIIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3aa4 1o TeMe «BakHenme HeMeTaIbl U UX COSIUHEHUS.

MeTtanjibl 1 MX COeIMHEHUSA

OO0mas xapakTepuCTUKa XMMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux TnosoxkeHuss B Ilepmonnueckon cucreme xuMmuueckux dnemeHroB [l W.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHHe MeTauioB. Meraimndeckasi CBsI3b U
METaJUIMYecKass  KpUCTalIMdyeckass  pemérka.  DJIEeKTPOXUMUYECKUH  paf
HanpspKeHU MetayioB. OU3NYECKUe U XMMUYECKHE CBOMCTBAa MeTaioB. OOmue
CrocoObl mMostydeHus: MeTtaiyioB. lloHATHE O KOPpPO3WM METAIOB, OCHOBHbBIE
crocoObl 3amuThl MX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUM,
OpoH3a) U UX MPUMEHEHHUE B OBITY U MMPOMBIIIIIEHHOCTH.

[lenounbie MeTaibl: NojokeHUe B llepuoanueckoil cucTeMe XUMHUYECKUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HaXOXXJIEHUE B IIPUPOJE.
duznyeckre ¥ XMMHUYECKUE CBOMCTBA (HAa mpumMepe Hatpusi U kanus). OKcUabl u



TUAPOKCHIBI HATpusd MW Kanus. [IpuMeHeHue MIeNOoYHbIX METaJulOB U HX
COCIUHEHUMN.

[[lenoyHO3EMENIbHBIE METAJUIBI MAarHMM W KaJIbIMWA: TOJIO)KEHUE B
[lepuognueckon cucreMe xumuueckux sneMeHToB [[. M. MenneneeBa, ctpoeHue
VX aTOMOB, HaXOXJI€HUE B Ipupoae. PU3NYeCcKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kaiplusa. Baxhelmume coeauHeHUs] KaiublMs (OKCHUI, THAPOKCHUI, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmromMuHui: nonoxeHue B [lepuoanueckoil cucteMe XUMHUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa, CTpoeHUE aTOMa, HAaXOXIECHHE B npupone. Puszndeckue u
XUMHUYECKHEe CBOMCTBA aTfOMUHUS. AM(OTEpHbIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
ATIOMUHUSL.

Kenezo: nonoxkenue B [leproandeckor CUCTEME XMMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOEHHE aroMa, HaxXOXIAEHHE B npupone. Pusnueckue Hu
XUMUYECKHe CBOMCTBA kee3a. OKCubl, THIPOKCU bl U comu xkene3a (I1) u xenesa
(III), ux cocTaB, CBOMCTBA U MOTyYCHHE.

Xumuyeckuii Ikcnepumenm:

O3HAKOMJICHHME C Oo0pa3llaMud METAJUIOB U CIUIABOB, UX (PU3UUECKUMHU
CBOMCTBaMH, M3Y4YE€HHUE  PE3YyJIbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJICUCTBHUS OKCHIA
KQJIbLIUS M HATpUsi C BOJOM (BO3MOXHO HCIIOJb30BAHUE BHJIEOMATEPUAIIOB),
WCCIIEIOBAHNE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS Kele3a B KUCIOPOJIE
(BO3MOXKHO  HCIIOJB30BAHUE  BUJICOMATEPUATIOB), TMPU3HAKOB  IMPOTEKAHUS
KAUeCTBEHHBIX PEaKIMil HAa MOHBI: MAarHWs, KajblWs, aJlOMUHUSA, LIMHKA, >Kele3a
(IT) u xene3a (III), meau (II), HaOmrOEHNE W OMUCAHUE TIPOIIECCOB OKPAIIUBAHUS
IJIaMEHU MOHAMU HATpusl, KaJlusl W Kajdbluid (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAJIOB), HCCIe0BaHUE aM(POTEPHBIX CBONCTB TMAPOKCHUIA ATFOMUHHUS
U TUAPOKCHUA LIMHKA, PEIIEHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 Mo Teme «BakHeimme
METAJUIBI U UX COCTHHEHUS».

XuMHS M OKPYKAOLIA"A cpeaa

BemecTtBa m marepuanbsl B MOBCEIHEBHOW KW3HM 4eloOBeKa. bezomacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakiuii B ObiTy. [lepBas momorms mpu
XUMHUYECKUX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYXKawIieh cpeabl (MpeaesbHas T0mycTUMas
KOHIeHTpaIus BeniecTs, aanee — [1JIK). Ponb xuMuu B pemieHnn 3K0I0rHYecKux
pooJIeM.

Xumuueckuii IKcnepumenm:

u3y4eHrue o0paslioB MaTepuaoB (CTEKJIO, CIUIABbI METAJIOB, MOJMMEpPHBIC
MaTepHuaJbl).

Mescnpeomemmnuie ceasu



Peanmu3annsa MeXnpenIMeTHBIX CBS3€W INPU W3YYEHHM XUMHHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Y€pe3 HCIOJIb30BAaHME KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MNOHSITUH, TaK U MOHATHUH, SIBISIONUXCS CUCTEMHBIMU JIJISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IUKJIA.

OOmue ecTeCTBEHHO-HAyYHbIE TMOHATHS: HAy4HBIH (DAaKT, TMIIOTE3a, 3aKOH,
TEOpUs, aHalIu3, CHUHTE3, KIacCUPUKALUS, TMEePUOAUYHOCTh, HAONIOJCHHE,
JKCIIEPUMEHT, MOJCIMPOBAHUE, H3MEPEHHUE, MOJENb, SBICHUE, IAPHUKOBBIN
3¢ deKT, TEXHOIOTHs, MaTCPHUAIIbI.

®u3nka: MaTepusi, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ,
U30TOMbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUN 3apsiji, MNPOBOJHUKH,
HOJIYNPOBOJHUKHY, AMDJIEKTPUKH, (POTOBJIEMEHT, BELIECTBO, TEI0, OOBEM,
arperaTHOe COCTOSIHME BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAS
pel€rka, CIUIaBbl, (PU3NYECKHE BEJIWYUHBI, €AUMHHUIIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, ColHIIE.

buonorusa: ¢orocunTe3, npixaHue, Ouocdepa, dKOCUCTEMA, MUHEpaAJIbHbIE
yI100peHUs, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbBIE BEIIECTBA.

I'eorpadusa: armocdepa, rugpocdepa, MUHEpaNbl, TOPHBIE MOPOJBI,
M0JIE3HBIE€ UCKOIAEMbIE, TOIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PpE3yJbTAaThl OCBOEHHS MPOrpaMMbl OCHOBHOTIO OOIIEro
o0pa30oBaHUs JOCTUTAIOTCS B XOJl¢ OOy4eHHsS XUMHUU B €IUHCTBE y4eOHOU WU
BOCIUTATEIbHOUN JIESITENLHOCTH B COOTBETCTBUH C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TNPHUHSATHIMU B
oOlIecTBE MpaBUJIaMU M HOpPMaMU TIIOBEJIEHUS M CIHOCOOCTBYIOT Ipolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COIMATIU3AIMHN 00 y4arOIIHXCA.

JIM4HOCTHBIE ~ pe3yapTaThl  OTPAXalOT  T[OTOBHOCTh  OOYyYaroIIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OpPUEHTAUM U
pacIIMpeHue OMbITa AESITENbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoTHYECKOr0 BOCIUTAHUS

LIEHHOCTHOT'O OTHOLIECHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIECAWI0, TOHMMAaHUS 3HAYEHUS XUMHUYECKOM HAYKH B JKU3HU
COBPEMEHHOI'0 OOIIECTBA, CMOCOOHOCTH BJIAJIETh JOCTOBEPHOW HHpOpMAIMEH O
MEPEIOBbIX JOCTHKEHUSAX W OTKPBITUSAX MHPOBOM M OTECYECTBEHHOW XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U O0ILIECTBA;

2) rpam/aaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUSA O COLUMAJIbHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOW,  y4eOHOMCCIIENOBAaTEIbCKOM, TBOPUECKOM M JPYrUX  BHJAX
JESTENbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JEATEIbHOCTH MpHU
BBITIOJTHEHUW Y4EeOHBIX, TO3HABATENbHBIX 3a/1ay, BBHITIOJHEHUN XUMHUYECKUX
AKCIEPUMEHTOB, CO3JJaHUN YYEOHBIX TPOECKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOILIM B TpoLEcce JTOW Yy4yeOHOW JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEJAEHHWE M TMOCTYNKM CBOMX TOBApHILEH C MO3ULIUHU
HPaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHMA:

MUPOBO33PEHUYECKHAE TPEACTABICHUS O BEIIECTBE M XUMHMYECKOM PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAayKHM M COCTAaBIISIIOLIHE
OCHOBY JIJI TTIOHUMAaHUSI CYITHOCTH HAyYHOW KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PpAa3BUTHS IIPUPOIBI, B3aMMOCBS3AX 4YEIOBEKA C
IPUPOTHOMN CPENION, O POJIM XMMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

NIO3HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUHU, HEOOXOMUMBIE i OOBSICHEHHS HAOIIOMaeMbIX TPOIECCOB W SIBICHUH,
MO3HABATEIbHON, MH(POPMAIMOHHOW M YUTATENbCKON KYyJIbTYpPhl, B TOM YHCIE
HABBIKOB CaMOCTOATENbHOM paboThl C Yy4eOHBIMU TEKCTAMH, CIPABOYHOMN



JUTEPaTypor, JOCTYIMHBIMU TEXHUYECKUMHU CpPEICTBAMH HH(POPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYYEHHIO M TO3HAHWIO, JIF0OO3HATENbHOCTh, TOTOBHOCTbH H
CIIOCOOHOCTh K caMOOOpa3OBaHMIO, MPOEKTHOW U  HCCIEI0BATEIHCKON
NEeATENbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpaBICHHOCTH U YPOBHS OOy4YEHHUS B
JIaJbHEHIIIEM;

4) popmMupoBaHusi KYJbTYpPbl 310POBbS:

OCO3HAHUE IIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
37I0pPOBBIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHUE MOCJEIACTBUU U
HETMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS AJIKOTOIsI, HAPKOTUKOB, KYpeHUs),
HEOOXOIUMOCTH COOJIFOJIEHHs TMpaBWI O0€30MaCHOCTH TIpU  OOpalleHuu ¢
XUMUYECKUMU BEIIECTBAMHU B OBITY U PeaibHOM KU3HH;

S) TPyA0OBOr0 BOCIIUTAHMS:

MHTEpEC K MPAKTUYECKOMY U3YUYEHUIO TPodeccuii U Tpy/a pa3IudHOro poja,
yBaXEHUE K TPYAY U peE3ylbTaramM TPYAOBOW NEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUs TMPEAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHJUBUIYaJTbHOU TPACKTOPUHU MPOJOJKEHUST 00pa30BaHUs C yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
YCHENTHON MpoheCCUOHAIBHOM JEATEIbHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aIaNTHPOBATHCS B MPOGECCHOHAIBHON CPEJIC;

6) ’K0JI0TNYEeCKOr0 BOCIIUTAHHS

AKOJIOTMUECKH 11eJIECO00pa3HOe OTHOIICHUE K TPHUPOJE KaK HCTOUYHUKY
KU3HU Ha 3eMiie, OCHOBE €€ CYIIECTBOBaHUs, IOHUMAaHUE IIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o00pasza KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
GU3MYECKOMY M TMCUXUYECKOMY 3/I0POBBIO, OCO3HAHHE LIEHHOCTH COOJIIOJCHUS
npaBu 0€30IMIaCHOT0 MOBEACHUS IPU paboTe ¢ BEIIECTBAMMU, a TAK)KE B CUTYaIUsX,
YIPOXKAIOLIHUX 3J0POBBIO U KU3HHU JIIOACH;

CIIOCOOHOCTH TMPUMEHSATHh 3HAHUWS, MOJMydaeMble MPU N3YYCHUH XUMHH, IS
peuieHns 3a1a4, CBSI3aHHbIX C OKPYKAIOLEed IPUPOJHON CPENOM, JJIsl OBBIIEHUS
YPOBHS  DKOJOTMYECKOM  KYJIbTYpPhl, OCO3HaHHUS TJ00aJbHOTO  XapakTepa
IKOJIOTMYECKUX TMPOOJIEM M TMyTeH HUX PEIICHHUS MOCPEACTBOM METOJO0B XHMHH,
AKOJIOTMYECKOT0 MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHLCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOMN U COLIMAJIbHOM MPAKTHUKE.

METANIPEIMETHBIE PE3YJIBTATbDI

B cocraBe MeranpeAMETHBIX pe3yJIbTaTOB BBIACHSAIOT 3HAYUMbBIC IS
dbopMUpOBaHUs MHUPOBO33PEHUSI OOIIEHAYYHBIE TMOHATUS (3aKOH, Teopwus,
MPUHIIUII, TUTIOTE3a, (aKT, CUCTEMA, MPOIIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbhIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMETax U MO3BOJISIIOT Ha
OCHOBE 3HAHUUN W3 ATUX MPEIMETOB (HOPMHPOBATH IMPEACTABICHHUE O IETOCTHOMN



HAy4YHOU KapTHUHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE NEUCTBHS (ITO3HABATENbHEIE,
KOMMYHUKATUBHbBIE, PETYJIATHBHBIE), KOTOpbIE€ OOECIEeYMBAIOT (POpMUpPOBaAHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IUJIJAHUPOBAHUIO M OCYIIECTBJIEHUIO Y4eOHOM
NEeSATENbHOCTH.

Ilo3naBaTe/IbHBbIC YHHBEPCAIbHbIC YUYeOHbIE NeHCTBUSA

basoBble JlornyecKue 1eicTBUA:

YMEHHUS HCIIONb30BaTh NPUEMBI JIOTMYECKOIO MBIIIJIEHUS IIPU OCBOCHUU
3HAHMI: PACKphIBaTh CMBICI XMMHUYECKUX MOHATHHA (BBIIEIATh WX XapaKTEPHbIE
NPHU3HAKH, YCTAHABIIMBATh B3aHUMOCBSI3b C JIPYIMMH IMOHSATHUSMM), UCIOJIb30BATh
HOHSTHS 7151 OOBSICHEHUS! OTACIIbHBIX (PAKTOB U SIBIIEHUH, BBIOWpATh OCHOBAHUS U
KPUTEPUU JUIsl KJIACCU(PUKALMU XMMUYECKUX BEIIECTB M XUMHUYECKHMX pEaKlui,
yCTaHABIUBATh MPUUYUHHO-CIEICTBEHHBIE CBSI3W MEXAY OOBEKTAaMU H3YUYCHHUS,
CTPOUTh JIOTUYECKHE PACCYXKACHUS (MHAYKTHUBHBIE, NEIYKTUBHbBIE, [10 aHAJIOTUN),
JIeJIaTh BBIBOJBI U 3aKITIOYEHUS;

YMEHHE TPUMEHATh B IMPOLECCE IIO3HAHUS TMOHATUS (IpEeIMETHBIE WU
METanpeIMETHbBIE), CHMBOJIMYECKHUE (3HAKOBBIE) MOJEIH, UCIIOJIb3yEMbIE B XUMUH,
npeoO0pa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHBIE TIPEICTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI 3JEMEHTAa), XHMUYecKass (GopMysia U YypaBHEHHUE
XUMHYECKON peakluyu — IpU PeleHud y4yeOHO-TI03HABAaTEeNbHBIX 3a]a4, ¢ y4ETOM
3TUX MOJEIBHBIX NPEICTABICHUN BBISBIATh M XapAaKTEPU30BATH CYLIECTBEHHbIE
NPU3HAKH M3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CIE/ICTBEHHBIE CBS3M U
IPOTHUBOPEYHS B U3y4aEMbIX MPOLECCAX U SIBICHUSIX.

Ba3oBble uccienoBarenbcKne 1eiCTBUSA:

YMEHHUE HCIOJIb30BaTh IOCTABJIEHHBIE BONPOCHI B KAaYeCTBE HMHCTPYMEHTA
NO3HAHMS, a TaKXE B KAueCTBE OCHOBBbI i1 (OPMHUPOBAHUS THUIIOTE3BI 110
IIPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYXICHUM;

OpUOOPETEHHE ONBITA [0 IUIAHWUPOBAHUIO, OPraHU3aLMH U IPOBEICHUIO
YUYEHHYECKHX OJKCIIEPUMEHTOB, YyMEHuE HaOJIoJaTh 3a XOAOM IIpolecca,
CaMOCTOSITENILHO IPOrHO3UPOBATH €r0 Pe3yibTaT, (POpMyJIHpoBaTh 00OOLICHUS U
BBIBOJIBI 110 pE3yJIbTaTaM NPOBEAEHHOIO OIBITA, UCCIEAOBAHMS, COCTABIATh OTUYET
0 MpOJIETTaHHOM padore.

Pabora ¢ undopmanmueii:

yMEHHE BBIOMpATh, AHAJIM3UPOBATH M HUHTEPIPETUPOBATH HH(OPMALIUIO
pa3IMyYHBIX BUJOB U (DOPM MpeACTaBIICHUS, TOTYyYaeMYI0 U3 Pa3HbIX MCTOUYHHUKOB
(Hay4dHO-TIONyJIApHAsl JIUTEpaTypa XUMHUYECKOrO COJEepKaHHUsS, CIpPaBOYHBIE
nocobusi, pecypcsl WHTepHETa), KpUTUYECKH OIEHUBATH MPOTUBOPEUUBYIO U
HEI0CTOBEPHYIO MH(OpMAIIHIO;



yMEHUE NPHUMEHATh Pa3jIu4HbIE METOJAbl M 3alpOChl NMPU MOUCKE U OTOOpE
UHPOPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAWMBIX JJIs1 BBITIOTHEHHS
y4eOHBIX U MO3HABATENbHBIX 3a]1a4 ONPEAEIEHHOr0 TUIA, TPUOOPETEHHE ONbITA B
o0lacTh UCHOJb30BaHUS  HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHHE KYJIbTYPOW aKTUBHOI'O MCIIOJIB30BAHUS PA3IMYHBIX TTIOUCKOBBIX CHCTEM,
CaMOCTOSITETILHO BHIOMPATHh ONTUMAIBHYIO (pOpMY TMpeacTaBieHus] HHPpopMaluu U
WUTIOCTPUPOBATh pEelIaeMble 3a7aud  HECIOXKHBIMU CXEMaMu, JuarpaMMaMu,
apyrumu hopMamu rpaduKd U UX KOMOMHAITUSIMU;

YMEHUE UCHOJb30BaTh M AaHAJIM3UPOBATH B IpoLecce Yy4yeOHOH U
UCCJIeI0BATEIbCKON ACSATEIBbHOCTH MH(DOPMAIUIO O BIMSHUU IPOMBIIIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTa HAa COCTOSHHE OKPYXKAIOIIEH NPUPOAHON
Cpelpbl.

KoMMmyHukaTuBHBIE YHHBepcaIbHbIe YueOHbIe 1eHCTBUS:

yMEHMUS 3aJaBaTh BONPOCHl (B XoJe Auanora W (WiIM) JHUCKYCCHM) TIO
CylIeCTBY  oOCyXJaemMol  TeMbl, (OPMYJIHPOBAaTH CBOM  MPEIJIOKECHHUS
OTHOCHTEJIbLHO BBITIOJHEHUS MPEAJIOKEHHOH 3a1a4u;

YMEHUS  NPEACTaBIATh  NOJYyYEHHbIE  pPE3yJbTaTbl  IO3HABATEIbHOU
JCSITENFHOCTY B YCTHBIX UM THCHhMEHHBIX TEKCTaX; JeNaTh MPE3CHTAINI0
pE3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOrO OIbITA,
1ab0paTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

YMEHUS Yy4e€OHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
NO3HABATEIBHOM M HMCCIEIOBATENbCKOM  JESATEIbHOCTH  TIPU  PEUICHUU
BO3HHUKAIOIIUX MpOOJeM Ha OCHOBE Y4ETa OOIIMX HHTEPECOB M COIJIACOBAHMS
no3univii (o0CyxkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAIIMS
COBMECTHBIX JEHCTBUM, OINPEIEIICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PerysiTuBHbIE YHUBEpPCAJIbHbIE yYeOHbIE IeiicCTBUA:

YMEHHUE CaMOCTOATEIbHO ONPENENSATh UEIHU JIEATEIbHOCTH, I[UIAHUPOBATh,
OCYULIECTBIISIT, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeATeIIbHOCTh, BBIOUpaTh Hanbosee F3(pPeKTUBHBIE CIIOCOOBI pelIeHUsT YICOHBIX U
NO3HABATENbHBIX 3aJa4, CaMOCTOSITEIbHO COCTABJIATh WM KOPPEKTHUPOBAThH
NPEMIOKEHHBIA aJrOPUTM JIEWCTBUMA TP BBINOJHEHWM 33JaHAN C Y4ETOM
NOJy4YE€HMsI HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEUIECTBAX W PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBICHHON IEIH, yMEHHE
UCIOJIb30BaTh M aHAJTU3UPOBATH KOHTEKCTHI, IIPeiaraeMble B yCJIOBUH 3a/1aHUH.

NPEJMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
collepKaHMs, YCTAHOBJIEHHOTO JaHHOM ¢enepalibHOW paboueil mporpaMMoH,
BBIJICJISIFOT: OCBOEHHBIE OOYYAIOIIMMHUCS HAy4dHblE 3HAHUS, YMEHHUS U CIOCOOBI



nehcTBUil, crneuudpuyueckue s OpeAMETHON o0mactu  «XUMHS», BHIbI
NEATEIBHOCTY MO  TOJYYEHUIO HOBOIO  3HAHUS, €ro HWHTEpHpETalnH,
mpeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYAIIHSX.

K xoniy oOyuenus B 8 kiiacce npeamMeTHbIe pe3yIbTaThl HA 0a30BOM ypOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIUXCS YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX MOHATHH: aTOM, MOJIEKYJa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEIIECTBO, CMECH
(omHOpPOIHAST M HEOJAHOPO/AHAS ), BaJIECHTHOCTh, OTHOCUTENbHASA aTOMHASI U
MOJIEKYJISIpHAsi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XUMUYECKOT 0 3JIEMEHTa B COSAMHEHUHU, MOJIIPHBINA 00BEM,
OKCHJ, KHCIJIOTA, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHCJICHHS, XUMHUYECKasl PeaKIius, KiIacCUpUKAIMSA pPEaKIUi: peakiuu
COCAMHEHUS, PEAaKUHH PA3JIOKECHUS, PEaKUUH 3aMEHICHUS, PEaKUUU
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKLMH, TEIUIOBOU A(P(EKT peakiui,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aroMHas OpOUTaNlb, PaJUyC
aToMa, XUMHYECKasl CBSI3b, MOJSPHAS W HENOJISIpHAs KOBAJICHTHAs! CBA3b,
WOHHAS CBSI3b, MOH, KaTMOH, aHHOH, PacTBOp, MAcCOBas JOJis BEMIECTBA
(polleHTHAs KOHIIGHTPAIIHs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX MOHITUH U
MPUMEHSITh 3TU MOHSTHUSA MPU ONMKUCAHUM BEUIECTB U X MPEBPAILICHUII;

e HCNOJIb30BaTh XUMHUYECKYI) CHMBOJMKY JUIS COCTaBlieHUs (popmyn
BEILIECTB U YPABHEHUN XUMHUECKUX PEAKIIUN;

e ONpENENATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCICHHUSI  BJEMEHTOB B  OMHApPHBIX  COEAUHEHUSX,
MIPUHAJICKHOCTh BEHIECTB K OMNPEACIEHHOMY KJIACCY COCIMHEHHM I10
dbopmynam, BHUJ XUMHUYECKOM CBSI3M (KOBaJleHTHAas W MOHHAas) B
HEOPraHUYECKUX COCIUHEHUSX;

e packpbiBaTh cMmbici [lepuomnueckoro 3akona J[. M. Menneneesa:
JIEMOHCTPUPOBATh TMMOHUMAHUE TMEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT MX MoJioxkeHus: B Ilepuogmueckoil cucreme,
3aKOHOB COXPAaHEHUs MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHHUSI, 3aKOHAa ABOTraapo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyo ¢opmy [lepuoguueckoit
CUCTEMBl XUMHMUYECKUX DJIEMEHTOB: pa3iuyaTh I[OHATHS «TJIaBHAs
nonarpymnmna (A-rpymnmna)» u «rmobounas noarpynna (b-rpymnmna)y», mansie u
OOJbIIIME TEPUOJbI, COOTHOCUTh OO0O3HAYCHUS, KOTOPhIE HMEIOTCA B
tabnuie «llepuoguyeckas cucrema XuMHYecKUx »diaemeHtoB JI. U.
MeHaeneeBa» C YHCIOBBIMH XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsij siapa, 00IlIee YUCIO SIEKTPOHOB
U pacnpeiesICHUE X MO 3JIEKTPOHHBIM CJI0SIM);

KJIaCCU(UIIUPOBATh XUMUUYECKHE DJIEMEHTHI, HCOPraHUYECKHE BEIIECTBA,
XUMHYECKHE PeaKkuu (10 YUCIy U COCTaBY YYACTBYIOIIMX B pPEaKIUU
BEIIIECTB, M0 TeIIOBOMY 3 dexTy);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIHME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXkAasi ONUCAHUE MPUMEPAMU MOJIEKYIISPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

MPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TPOTEKAHHS XUMHUYECKUX TpEBpalleHuid B
Pa3IMYHBIX YCIOBUSAX;

BBIYUCHIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl
BEUIECTB, MAaCCOBYIO JOJI0 XHWMHUYECKOro »JJeMEHTa 1o QopMyie
COCIMHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PAcCTBOPE, MMPOBOJAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKIUU;

MPUMEHSTh OCHOBHBIE OIEpPAllMd MBICIUTEIBHON AEATEIbHOCTA — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IIeHue, CHCTeMaTU3aluio, KiIacCU(UKaIuio,
BBISIBJICHUE TPUYUHHO-CJICICTBEHHBIX CBS3€M — JJISI M3Y4YEHUS CBOICTB
BEIIECTB U XHUMHUYECKHX PEAKLIHI, EeCTECTBEHHO-HAyYHbIE METOMbI
MO3HAHUS — HAOIIOJICHUE, U3MEPEHUE, MOJICIUPOBAHUE, HKCIEPUMEHT
(peanbHbBINA U MBICIICHHBIN);

cienoBaTh ~ IpaBUJiaM  TOJb30BAaHUS  XUMHUUYECKOW  TOCyJIoW U
7abopaTopHbIM  00OpPYJOBAaHMEM, a TakKe TMpaBUiaM OOpaIleHust ¢
BEIIECTBAMU B COOTBETCTBHUM C HHCTPYKIUSIMH 1O BBIIOJHEHUIO
7a00paTOPHBIX XHMMHUYECKUX OMNBITOB MO TOJYYEHUIO M COOHpPAHUIO
ra3oo0pa3HbIX BeleCTB (BOAOPOAA M KHUCIOPOJA), NPUTOTOBIECHUIO
PacTBOPOB C ONPEAEIEHHOW MACcCOBOM JOJIEM pPACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBAaTh M MPOBOAUTH  XUMHUYECKHE  AKCHEPUMEHTHI MO
pacCIiO3HaBAHUIO PACTBOPOB IIEIOUYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(;makmyc, deHondTanenH, METHIOPaHXK U APYTHE).

K xoniy oOyuenus B 9 kijiacce npeIMeTHbIE pe3ybTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIINUXCS YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XWMHYECKHMX MOHATHWA: XHWMHUYECKHM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCJICHHSI, XUMUYECKasi peaKlysi, XUMUUECKasi CBS3b, TEIIOBOM 3(dexT
peakuuu,  MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DJIEKTPOJMTHI,
HEAJIEKTPOJIUTHI, BJEKTPOJIMTHYECKAS] TUCCOUMALNS, PEAKUUU HOHHOTO
oOMeHa, KaTaJu3arop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE W



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBUTEIb,  OKHUCIEHME U  BOCCTAHOBJICHHE,
ajutotTponusi, aMm(pOTEPHOCTh, XUMHYECKasi CBS3b (KOBaJICHTHAs, MOHHAs,
METAJUIMYECKAasi), KPUCTAJUIMYECKAsT pEHIETKa, KOpPpO3Usl METAJIOB,
CIUIaBbl, CKOPOCTh XHMHUYECKOM pEaKUHUH, NPEAEIbHO JIOIMyCTUMAas
koHneHnTpanus [TJIK Bemiectna;

WUIFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHUMHUYECKMX [MOHATHN U
MPUMEHSTH 3TU MOHATHUSA MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBICHUS (PopMyI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

OIPENENATh BaJIEHTHOCTh U CTENEHb OKUCIEHUSI XUMHUECKUX JIEMEHTOB B
COCAMHEHUSAX PA3JIMYHOTO COCTaBa, MPHUHAJIEKHOCTh BEMIECTB K
ONpEeACNIEHHOMY KJIACCy COEAMHEHUN Mo (opMynam, BHI XHMHYECKOU
CBs3W (KOBWJICHTHAs, WOHHAs, META/NIMYECKas) B HEOPTraHUYECKUX
COEIMHEHUAX, 3apsijl MOHA M0 XUMHUYECKON (opMmyle, XapakTep cpeibl B
BOJHBIX PAacCTBOPAaX HEOPraHUYECKUX COCIMHEHUM, THUIl KPUCTAIIIUYECKON
PELIETKM KOHKPETHOT'O BELECTBA;

packpbiBaTh cMbIci Ilepuognueckoro 3akona J[. M. Menneneesa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: ONHUCHIBATh U XapaKTepU30BaTh
tabnmuunyio Gopmy Ilepuomnueckoil CUCTEMbl XUMHUYECKHX AJIEMEHTOB:
paznuuath MOHATHUS «rJlaBHas mnoarpynma (A-rpynmna)» U «mnoboyHas
noarpynna (b-rpynma)», mayible U OONbIIME TEPUOABI, COOTHOCHUTH
0003HAYCHUS, KOTOPBbIE MMECIOTCS B IEPUOJAMYECKOM Tabiuie, C
YUCJIOBBIMM  XapaKTEPUCTHUKAMHU  CTPOCHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacnpeneleHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUHN B
Mpeaenaax MaJIbIX MEPHUOJIOB U TJIABHBIX MOATPYIN C YYETOM CTPOEHHS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOpPraHWYECKHE BEIIECTBA,
XUMUYECKUE peakluu (MO YUCIy U COCTaBYy Y4YACTBYIOLIMX B pEaKIUU
BEILIECTB, MO TEIIIOBOMY A(P(EKTy, M0 U3MEHEHUIO CTENEHEW OKUCIICHUS
XUMHUYECKHX 3JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) 00IMEe W crenudUYecKkrue XUMUYECKHE
CBOWMCTBA MPOCTBIX M CJOXHBIX BELIECTB, IOATBEPXKAAs OIMCAHHUE
MPUMEPAMUA MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUUYECKUX PEAKILIUM;

COCTaBJISATh YPaBHEHUS AJIEKTPOIUTUYECKONW JTUCCOLMALMU  KHCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIUA MOHHOTO



oOM€Ha, YypaBHEHHUS pEaKlHi, MOATBEPKAAIOIIUX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH PA3IUYHBIX KJIACCOB;
pPacKpblBaTh CYIIHOCTh OKHCJIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajlaHCca ITUX PEaKIIU;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOECHUS,
BO3MOXXHOCTH TIPOTCKAHHUS XUMUYCCKHX IMPEBpAICHUN B Pa3IMYHBIX
YCIIOBHUSIX;

BBIYHCIIATH OTHOCHUTEIBHYIO MOJICKYJISAPHYIO W MOJSPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHWMHYECKOrO0 »JJeMeHTa 1o QopMyIie
COCIMHEHUS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MMPOBOJAUTH PACUEThI
M0 YPaBHEHHUIO XUMUYECKON PEaKIUU;

coOmroaTh  MpaBWja  TOJIB30BAHUS ~ XMMHYECKOW  TMOCYAOH W
nabopaTopHBIM  O0OpYJOBaHMEM, a TaKXe NpaBuia oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUHM C WHCTPYKIUSAMH II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpAHHUIO
ra3000pa3HbIX BEIIECTB (AMMHUAKA U YTIIEKUCIIOTO rasa);

MPOBOAUTh  PEAKIMU,  MOJTBEPKIAIOIIME  KAYeCTBEHHBIM  COCTaB
pa3IUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM MyTEM XJIOPHI-, OPOMHUI-,
uonua-, kapOonat-, ¢ocdar-, CWIHKAT-, Cyiab(har-, THIAPOKCUI-HUOHBHI,
KaTHOHBI aMMOHHUSI M HMOHBI W3yYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaxX HEOPTaHUUYECKUX BEILIECTB;

MPUMEHSITh OCHOBHBIE OIEpallii MBICIUTEIBHON JAESTEIbHOCTA — aHAIU3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMaTU3AIUI0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IS W3Y4YCHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEAKIUi, eCTeCTBCHHO-HAyYHbIE METOAbl TO3HAHHUS —
HaOJI0/ICHHe, M3MEpPEHUe, MOJEIMPOBAHUE, DKCIEPUMEHT (pealibHbId U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoanuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTPOHHBbIE (HH(PPOBbHIE)
KouTposabHbie IMpakTnyeckue
n/n TeM IPOrpamMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Paznea 1. [lepponayajibHble XUMUYeCKHE NOHATHUS
XuMmust — BakHasi 001acTh

11 €CTECTBO3HAHUSA U 5 0 ) bubmuotexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢c

YeJI0BeKa

12 BemiecTBa 1 xXuMuueckue 15 | 0 bubmuorexa [IOK

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

Hroro no pazneny 20

Pa3nea 2. BaxkHejilme npeacTaBuTe Il HEOPraHU4eCKUX BellecTB
21 Bosnyx. Kucnopon. Ilonsitue 6 0 0 bu6numorexa LIOK

' 00 okcumax https://m.edsoo.ru/7f41837¢
59 Bonopona. Ilonsarue o kucimorax g 0 | bubmuorexa [IOK

' U COIAX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [lonsitue 00 5 | | bubnuoreka [IOK

' OCHOBaHHAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCChI 1 | | bubnmoreka [JOK

' HEOPraHWYECKUX COCAUHEHHI https://m.edsoo.ru/7f41837c

Hroro no pazgeny 30

Paspnea 3. Ilepnoanueckuii 3axkon u [lepuoanueckas cucrema xumudeckux jiemeHToB /I. U. MengeneeBa. CTpoenne aToMoOB.

Xumu4yeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu




[lepronuueckuii 3aKOH U

31 [lepnonuueckas cucrtema 7 bubmuorexa [IOK
XUMHUYECKHX 3eMeHToB . U. https://m.edsoo.ru/7f41837¢c
Menneneea. CtpoeHue atoma
XuUMHYECKasi CBSI3b.

3.2 OKHCIUTEIBHO- 8 bubmorera [IOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIBLHBIC PEAKITUU
bubnuorexa [IOK
Hroro o paszeny 15 https:/m.edsoo.ru/7f41837c
PezepBHOE Bpems 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KVIIACC

KoanuyectBo yacos DJIEeKTPOHHBbIE
HaunmenoBaHue pa3iesnoB u TeM nudposbIe
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NpOorpaMMbl Bcero o0pa3oBaTe/bHbIC
padoTbI padoTbI
pecypchbl
Pa3pnen 1. BemecTBo 1 XMMHYeCKHE peaKIUH
11 [ToBTOpeHMEe 1 yriuyodieHne 3HaHUN 5 1 0 bu6nuoreka [IOK
' OCHOBHBIX Pa3/eIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnuoreka [IOK
' peaxkuit https://m.edsoo.ru/7f41a636
13 DNEeKTPOTUTHYECKAs JUCCOIHALIHS. g | | bu6nmoreka [IOK
' XHMMHUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pasgeny 17
Paspnen 2. HemeTa/uibl M X COCAUHEHUS
)1 OO01mast XapaKTepUCTHKa XUMUICCKUX 4 0 | bu6nnoreka [IOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMUUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé€ 6 0 0 bubmmorexa [IOK
' pymst. L€p https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01mast xapaKTepUCTHKa XUMUIESCKUX
2.3 aneMeHTOB VA-rpynisl. A3ot, pochop 1 ux 7 0 1 brbmmorexa LIOK
' py ) ’ P https://m.edsoo.ru/7f41a636
COEJINHEHUS
OOw1ast XxapaKTepUCTHKA XUMUUYECKUX
24 anemeHToB IVA-rpynmnsl. Yriepon n 8 1 2 bubmmorexa OK
' 3 PYTHIRL. STICPOA https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEUHEHUS
Hroro no pazneny 25




Pa3nea 3. MeTaliibl M MX COeANHEHU A

. bubmuotexa [JOK
31 Obmye CBOHCTBA METAIIIOR 4 https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxkneiimume MeTamibl U UX COSTUHEHUS 16 hitps://m.edsoo.rw/7f41a636
Hroro no pasueny 20
Pa3jnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 B CTBa U MaTEepHAJILI B )KU3HU YEJIOBEKa 3 bubmorexa HOK
' etie p . https:/m.edsoo.ru/7f41a636
Hroro no pazneny 3
PeseDBHOE Bhe 3 but6mmoreka [IOK
PBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68







IHOYPOYHOE INIAHUPOBAHUE

8 KJIACC
KonuyecrBo yacos DJIEeKTPOHHBIE
Ne aTta nudpoBbIe
Tema ypoka Konrtpoasnbie | IIpakTnueckue A bp
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsbI padoThI
pecypchl
| [Ipenmer xumuu. Posib XUMUHU B )KU3HU | 0 0 butmmoreka [JOK
yenoBeka. Tena u BeliecTa https://m.edsoo.ru/ff0d210c
bu6nunorexa LIOK
2 I1 1 0 0
OHSITUE O METOJIaX MO3HAHUS B XUMUHU hitps-//m.edsoo.ru/f0d227c
[IpaxTrueckas padora Ne 1 «IIpasuia
3 paboThI B 1ab0OpaTopun U IPUEMBI 1 0 1 bu6muoteka LIOK
obparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 UucTtele BemecTBa U cMecH. CrocoObl | 0 0 bubnunorexa LIOK
pas3aeneHust cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuueckas padora Ne 2
5 «Pa3nenenue cmeceit (Ha npumepe 1 0 1 bubmmorexa [IOK
a 1 {Ha HpuMep hitps://m.edsoo.ru/ff0d28c8
OYMCTKH TIOBAPEHHOMN COJIN)»
bu6mmoreka [IOK
6 A 1 0 0
TOMBLH MOJICKYJIBT https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHE dJIEMEHThI. 3HAKH | 0 0 bubmuorexa [JOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmmoreka [JOK
8 IT 1 0 0
POCTBIC H CIIOAHBIC BelliccTha https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 0 0 nomorexa LO

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

bubnmoreka [IOK

10 Xumnueckas popmyna. BaneHTHOCTh
opwy https://m.edsoo.ru/ff0d2eae
aTOMOB XUMUYECKUX 3JIEMEHTOB
1 OtHocuTeNbHAs aTOMHAs Macca. bubmuorexa [JOK
OTtHOCUTENBbHAS MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBast 107151 XUMHUYECKOTO bubnmoreka [JOK
3JIEMEHTA B COCAUHCHUH https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemiectBa. MoJib. bubmuoreka [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 ®u3znyecKre U1 XUMUUECKHUE SIBJICHUS. bubnmoreka [JOK
XuMuyeckas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3HaKku U yca0BUs MPOTEKaHUS bu6nuorexa [IOK
XUMHUUYECKUX PEaKU https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUS MACCHI BEIIECTB. bub6mmorexa [LIOK
XVAMHUYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
Bbruncnenus koindecTBa, Macchl
17 BELIECTBA [10 YPAaBHEHUSIM XUMUYECKUX bubamorera OK
HIeCTBa Ho yp hitps:/m.edsoo.ru/ff0d5708
peakiuit
Knaccudukamnms XuMruaecKux peakiuit
18 (coequHeHMs, pa3I0KEHUS bubmorexa LOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHUs, OOMEHA)
M. B. JIOMOHOCOB — y4€HBIii-
19 sHIMKIOoNEeAUCT. O600IIeHE U Bubmmorexa [IOK
H FCT: m https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHUI
20 Konrponbnas padora Nel mo treme bu6nunorexa [IOK
«BemiecTBa ¥ XMMHUYECKUE PEAKLIU https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmech razos. CoctaB bub6mmorexa LIOK

Bo3ayxa. Kucnopom — snemeHT u

https://m.edsoo.ru/ff0d448e




MpoCTOC BCUICCTBO. O30H

dusnyeckre U XUMHUYECKHE CBOMCTBA

22 KHCJIOpoJia (PeaKkIuy OKUCTICHUS bubmorexa LOK
poAa (peaxtt : hitps://m.edsoo.ru/ff0d4614
ropenue). [louarue 06 okcumax
CriocoObI ITOIy4YeHNS KHUCI0POoaa B
23 nabopaTopuu ?n OMBII_HJ'IerHOCTI/I bubmmorera [IOK
paTop p ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciaopoa
TennoBoii 3¢ ekt xumuueckoit
24 peaKIiu, MOHATHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKHUX PEAKIIHSIX
Tonnuso (He(dTH, Yroab U METaH ).
25 3ar H3Heéneq1;o3 yra CII0COOBI z:ro bubmmorexa HOK
p Ayxa, https://m.edsoo.ru/ff0d4cda
MPeIOTBPAICHUS
[Tpaktrueckas padora Ne 3 o Teme
26 «ITonmyuenne u coonpanue KUciIopoaa bubmmorexa HOK
ya N p poaa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €ro CBOMCTBY
7 Bonopon — snemeHT u npocToe bu6mmoreka [IOK
BeliecTBo. HaxoxxneHnue B npupoje https://m.edsoo.ru/ff0d4dd0
)8 duznvecKkre 1 XUMUYSCKHE CBOMCTBA bubmuorexa [IOK
Bojopoaa. [lpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nunorexa LIOK
29 IT
OFPITHE © RHCAOTAX H COMAX https://m.edso0o.ru/ff0d50d2
30 Crioco0sl MostydeHus: BOAOpoJa B bubnmnoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktuueckas padora Ne 4 o Teme
bu6nunorexa LIOK
31 «ITomyuenue u cobupanue BoJ10poJia,

H3yYEHHE €ro CBOMCTBY

https://m.edsoo.ru/ff0d4f42




MossipHblit 00bEM ra30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brrunciaenus o0n€Ma, KOJTHIECTBA
33 BEILIECTBA ra3a 1o e€ro U3BECTHOM bubamorera OK
t . Y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA WK 00BEMY
Breruucnenust 00b€MOB ra3oB 1Mo
34 ABHCHUIO PEAKIIMHA HA OCHOBE 3aKOHA bubmorexa OK
P .. peartt o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI ra30B
35 DU3UYECKUE U XUMUUYECKHUE CBOMCTBA bu6mmoreka [IOK
BO/JIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [lorstue 00 bubmuorexa [IOK
HHIAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacblieHHbIe
37 1 HEHACHI peHHLIIe) acTBOpBL. MaccoBas bubmorexa OK
n PacTBOPEL. https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B PACTBOPE
[IpakTrueckas padora Ne 5 o Teme
13 «IIpuroroBiieHrE PacTBOPOB C bu6muoteka [IOK
ONpeAeNIEHHON MacCCOBOU 10IEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTponbnas padora Ne2 no teme bub6mmorexa LIOK
«Kwucnopoa. Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupUKaius, bubnuorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX B aM()OTEPHBIX bubamorera LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHUJIOB
4 OcHoBaHUA: COCTaB, KJIaccuUKaIys, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




HOJ’Iy‘ICHI/IC 1 XUMHUYECKHE CBOMCTBA

bu6mmoreka [IOK

43
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, kinaccudukarus, bu6nunorexa [IOK
HOMEHKIIaTypa https://m.edsoo.ru/ffOdfee?
45 IlosnydeHue 1 XUMUYECKUE CBOMCTBA bubnnorexa [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Comu (cpeaHue): HOMEHKIIATYpa,
46 cnocoélfl) oI )CHI/ISI XHMHqZSKHe bubmorexa OK
. i ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTrueckas padota Ne 6. Permenue
47 AKCTICPUMEHTAIBHBIX 3a]1a4 110 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7¢
COEMHEHUIN»
43 I'eneTnyeckas CBA3b MEXAY KJIacCaMU bubnnorexa [IOK
HEOPraHUYECKUX COCTMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o001IeHre U cCTeMaTU3alus 3HAaHUN
m I https://m.edsoo.ru/00ad9cb2
Konrtponsnas padora Ne3 o teme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX bubmorexa OK
o p https://m.edsoo.ru/00ad9ela
COCIMHEHUI
[lepBbie monbITKH Ki1acCUPUKAIITU
51 XUMUYECKUX 3eMeHTOB. [loHsTHE O bubmmorexa [IOK
) https://m.edsoo.ru/00ad9ffa
rpyInmnax CXOAHBIX 3JIEMEHTOB
[Tepuoauueckuii 3aKOH U
bu6mmoreka [IOK
52 [lepnonuueckas cucteMa XUMHIECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. . Menpaeneena
bubnnoreka [JOK
53 [Tepuoapsl, rpynmbl, HOATPYIIIBI 1

https://m.edsoo.ru/00adaS2c




CTpOCHI/Ie atoMoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UeK
55 aTOMOB 3JieMeHTOB [lepuoandeckoit bubmorexa OK
proa https://m.edsoo.ru/00ada6bbc
cuctemsl /. 1. Mennaeneena
XapakTepucTUKa XUMHYECKOTO
56 3JIEMEHTA 110 €T0 MOJI0KCHHUIO B bubmuorexa [IOK
[Tepuoanueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
MeHaeneeBa
3nauenue [leproandeckoro 3akoHa aJist
57 pa3BuTHUA HayKu U npaktuku. J1. 1. bubnmnoreka [JOK
MenneneeB — y4€HbIN, IEJATOT U https://m.edsoo.ru/00ada96e
IpaKJaHUH
PesepBubIil ypok. O6001ICHHE 1
58 CI/ICTIe)MaTI/B:p Ysl 3HAHMH / bubmorexa OK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas padboTa
Konrponsnas padora Ne4 o reme
59 «Ctpoenue atoma. XUMHYECCKas CBI3b» bubmotera [IOK
p . ’ https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHasi paboTa
60 DNEeKTPOOTPUIIATEITLHOCTh ATOMOB bubnmnoreka [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonHas xuMuyeckas CBI3b bubmotera [IOK
https://m.edsoo.ru/00adac34
& KoBasieHTHas1 moJsipHast XUMUYECKast bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenonsipHas XUMUYECKAS bu6muoteka LIOK
CBA3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIICHUS bu6nmoreka [IOK




https://m.edsoo.ru/00adae28

65 OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIC | bubmuorexa [IOK
peaxkuu https://m.edsoo.ru/00adb076
bu6mmoreka LIOK
66 @) 1
KHCITCITH M BOCCTAHOBHTCIN https://m.edsoo.ru/00adb076
PesepsHEIil ypok. O0001IEHHE U
67 CI/ICTEM&TI/ISZP WS :«;HaHId;l 110 TeMe 1 bubmmorexa [OK
H https://m.edsoo.ru/00ad9cb2
«CTtpoeHue aroma. XuMHAYECKas CBA3bY
68 Pezepublil ypok. O6o0mieHne u 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KVIIACC

KoanuectBo yacoB DJIeKTPOHHBIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bceero H3yuyeHHusi | o0pa3oBaTeJIbHbIE
padoThI padoTbI
pecypcsl
[Teproauueckuii 3aK0H.

1 [lepuoanueckas cucrema 1 0 0 bu6mmorexa LIOK
XUMHYECKHX 37eMeHTOB /l. M. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XMMUYECKHX AJIEMEHTOB 1 0 0 bubamorexa [IOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 0 0 bubnnoreka [IOK
HEOPraHNYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XMUMHUYECKON CBA3H U TUIIBI | 0 0 bubnuorexa LIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo reme

5 «[loBTOpEHUE U yriIyOieHNe 3HaHUH 1 1 0
OCHOBHBIX Pa3/eJI0B Kypca 8 Kiaccay

6 Knaccudukanms xumuaeckux | 0 0 bubnmnoreka [JOK
peaKuurii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IlonsiTHE O CKOPOCTH XUMHUUYECKOU

7 eakuuu. IToHATHE 0 TOMOT€HHEIX U 1 0 0 bubnmorexa [OK
P ’ https://m.edsoo.ru/00adbe9a
TFeTEPOTreHHBIX PEAKIMAX
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.

bu6nuorexa LIOK
8 @DaxTOpHI, BIMSIONIME HA CKOPOCTh 1 0 0

XUMHUYECKON pCaKknuu U MOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHYCCKOI'O paBHOBECHUS

OKuCINTEIIFHO-BOCCTAHOBUTEIIBHEIC

bubnunorexa LIOK

9
peakiuu https://m.edsoo.ru/00adcade
Teopust IIEKTPONIUTHYECKOU
10 nccounanmu. CUIbHbIE U cl1a0ble Bubmaiorexa ITOK
A HHATLIH. https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HMouuble ypaBHEHUS PEAKIIUN bubmaorexa LIOK
yp pea hitps://m.edso0o.ru/00add448
XUMHYECKUE CBOUCTBA KUCJIOT U
12 OCHOBAaHUH B CBETE IIPEACTABIEHUN Bubmaorexa IIOK
peAt hitps:/m.eds0o.ru/00add5d8
00 2JIEKTPOIMTUUECKON TUCCOITHAITIN
XUMHYECKHE CBOMCTBA COJICH B CBETE
13 npeacTaBiIeHUAN 00 Bubmaorexa ITOK
pea } hitps://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON AUCCOLIMAIIII
14 IToaaTue o ruapoOIN3E COJIEN bubnmorexa [OK
P hitps://m.edso0.ru/00add9d4
15 O06001IeHHE U CHCTEMAaTH3aIUs bubmuorexa [IOK
3HAHUI https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Pemienue skcriepuMeHTAILHEBIX bubnnorexa HOK
p https://m.edsoo.ru/00addbfa
3ajgauy
Konrtponsnas padora Ne2 o reme
17 «INEKTPOIIUTHUECKAST JUCCOLIMAIINS bubnnorexa [OK
p a HHATH https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX»
O01as xapakTepruCcTUKa rajJoreHoB.
18 XI/IMI/IIIGCKIz/Ie CBI;ﬁCTBa Ha IIpUMeEpe buGnuorexa [IOK
P p https://m.edsoo.ru/00addfe?
xJjiopa
19 XnopoBogopoa. ComnsiHasi KUCJIOTA, bu6nmoreka LIOK




XUMHNUYCCKHEC CBOﬁCTBa, MMOJIy4YCHHC,
IIPUMECHCHUC

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

[TpakTueckas padora Ne 2 o Teme

bubmuorexa [IOK

20 «IlomydeHne COISTHOM KUCIIOTHI,
i . . https://m.edsoo.ru/00ade348
U3Yy4EHHUE €€ CBOMCTB)»
Bbruncnenus no ypaBHEHUsAM
21 XUMHUYECKHUX peaKIui, €CII OUH 13 bubmmorexa [OK
p ’ https://m.edsoo.ru/00ade488
pEareHToB JIaH B U30BITKE
2 OO01mas xapaKTepUCTHKA JIEMEHTOB bubnuorexa [IOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AnoTponHbie MOIU(UKALIMY CEPBI.
73 Haxoxnenue cepbl 1 €€ cOeMHEHUI bubnnorexa [JOK
B IIpUpoJie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoa0opo1, CTPOCHHE, bubnmnorexa [JOK
¢uznyecKre U XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcupel cepsl. CepHast KUCIOTAa,
25 (I)I/IBI/I‘leCKI/II; u XI/II\I/[)I/I‘IeCKI/Ie CBOMCTBa buoamorera OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XHUMHUYECKUE PEAKIINH, JIEKAIINE B
OCHOBE IIPOMBIIIIEHHOTO crlocoda
26 IIOJIY4ECHUS] CEPHOU KUCIIOTHI. bubnnorexa [IOK
XUMUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaroIlel cpelibl COEANHEHUAMU
cepbl
7 Brruucnenue MaccoBol J0JIM BBIXO/1a bubmuorexa [JOK
MPOAYKTa peaKInu https://m.edsoo.ru/00adec8a
28 OO0m1as XapaKTEepPUCTUKA JICMEHTOB bubmuorexa [IOK




VA-rpynnel. A30T, paclipocTpaHEHHE
B Iipupoae, Gpuzndeckue u
XUMHYECKHE CBOMCTBA

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

AMMHaK, ero pu3nIecKue u

29 XUMHYECKHUE CBOICTBA, MOJIyYCHUE U bubmmorexa [IOK
> 10Ty https://m.eds00.ru/00adf004
MPUMEHEHHE
[IpakTrueckas padora Ne 3 o Teme
30 «[lonydyenue ammuaka, U3ydeHue ero bubamorexa [HOK
Iy Sk https://m.eds00.ru/00adf180
CBOICTB»

31 A3OTHas KucioTa, e€ hpusnueckue u bubnmoreka [JOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHUE HUTPATOB U COJICH
AMMOHHSI B KQU€CTBE MUHEPATBHBIX

32 o0peHuil. XuMU4eckoe bubmmorexa [IOK
YAOOPCHHH. ) hitps:/m.edsoo.ru/00adf5 18
3arpsi3HEHUE OKpYKaIoUIeil cpebl
COCIMHEHUSIMU a30Ta
®ocpop. Oxeun pochopa (V) u

33 (1)00((11))0 pHaSI KI/ICJI((l))Ta (b(plfm(qeixue u bubamorera OK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOTyYeHHE
Hcnonps3zoBanue gpocdaros B

14 KaueCTBE MUHEPATHHBIX YIOOpEHUH. bubnnorexa [JOK
3arps3HeHue TPUPOTHOMN CpeIbl https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacpocTpaHEeHUE B

35 npu Ic)) e (Ii))HBI/II‘){eCKI;Ie U XUMUYECKUe bubnroreia LIOK

pbon®. https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcunsl yriaepoaa, ux GU3ndecKkue u bubmuorexa [IOK

XHUMHUYECKHE CBOMCTBA.

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




DKOJOTHYECKHE MPOOIEMBI,
CBsI3aHHBIE C okcuaoM yrieposa (IV)

37 VYronbpHas KucioTa 1 €€ cou bubamorera LOK
https://m.edsoo.ru/00ae006¢c
[Tpaktuueckas padora Ne 4 o Teme

13 "[lonyuyeHue yriaekuciioro rasa. bubnnorexa [IOK
KadectBennas peakiuys Ha kapOoOHaT- https://m.edsoo.ru/00ae027¢
noH"

[lepBoHavanbHbBIE MOHATHS 00
39 OpraHUYEeCKHUX BEIIECTBAX KaK O bubmmorexa [IOK
https://m.edsoo.ru/00ae054e
COEAMHEHUSX YIiIepoaa
40 Kpemuuii u ero coequueHus bubmmorexa [OK
https://m.edsoo.ru/00ae080a
[Tpaktuueckas padora Ne 5. Pemenue

41 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME bubnnorexa [IOK
«Baxueimme HemeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCIMHEHUS
Konrponsnas padora Ne3 o reme

42 «BaxkHenme HeMeTauibl U UX bubmmorexa [IOK

https://m.edsoo.ru/00ae0el8
COEAMHEHUS»
OO6m1as XapaKTepPUCTUKA XUMHUIECKUX
AJIEMEHTOB — METAJJIOB.

43 MeTtannuueckas CBSI3b U bu6mmoreka [IOK
MeTaJlJInYeCcKast KpUCTANINIECKAsT https://m.edsoo.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBa
METaJIOB
XUMHYECKUE CBOMCTBA METAJIOB.

44 DNEKTPOXUMHUUECKHUN PsifL bubamorera OK

HaHpH)KeHI/II\/’I MCTAlJI0B

https://m.edsoo.ru/00ael 156




O61mue crnocoObl TOTYyYSHHUS
meTa1oB. CruiaBel. Beryucienus no

45 aBHEHUIM XUMHUYECKUX PEaKIUU bubmmorexa [OK
yp PCEaKIuH, https://m.edsoo.ru/00ael 156
€CJIM OJITUH U3 PEareHTOB COJCPIKUT
npuMecHu
46 ITonsaTHE O KOPPO3UHU METAIIIOB bubmorexa LHOK
pP https://m.edsoo.ru/00ael1278
bu6mmoreka LIOK
47
[Henounpie meTaet https://m.edsoo.ru/00ae14b2
43 OKcubl U THAPOKCUIBI HATPUS U bubmuorexa [IOK
Kanus https://m.edsoo.ru/00ae14b2
49 [llenouno3eMeTbHBIC METAILTBI — bubmuorexa [IOK
KaJabIIUA U Mardui https://m.edsoo.ru/00ael5¢e8
50 Baxuetimnme coefuHEHNS KaJIbIIUI bubmmorexa [OK
8 A https://m.edsoo.ru/00ael5e8
51 O00011eHHE U cUCTEMATU3ALHL
3HaHWUHU
52 JKECTKOCTH BOJIBI M CTIOCOOBI €€ but6moreka [IOK
yCTpaHEHHUS https://m.edsoo.ru/00ae1886
[TpakTrueckas padota Ne 6 mo Teme
53 "YKECTKOCTHL BOABI U METOMEI €€ bubmorexa LIOK
" https://m.edsoo.ru/00aelae8
YCTpaHEHHS
bu6nuorexa LIOK
54 An 7|
FOMUHIH https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBONCTBA OKCHJIA U bubnmnoreka [JOK
TUAPOKCHIA https://m.edsoo.ru/00ac1c64
b K
56 Keneso nonmmoreka 110

https://m.edsoo.ru/00ac1d86




OKCI/I,Z[BI, THAPOKCHUIBI U COJIM JKEJIC3a

bu6mmoreka [IOK

37 (IT) u xene3a (III) https://m.edsoo.ru/00ae35e6
53 O06001IEHHE U CUCTEMATH3AIHS
3HAHUI
[Tpaktuueckas padora Ne 7. Pemienue
59 SKCIEPUMEHTAIBHBIX 33724 110 TEME bubnmoreka [JOK
«BaxHemme MeTaibl U X https://m.edsoo.ru/00ae3de8
COCMHEHUS
Bbruucnenust no ypaBHEHUAM
XUMHUYECKHUX PEaKIHil, €CIN OAUH U3
pEareHToB /1aH B U30bITKE WU bubnmnoreka [JOK
60
COZEPKUT IpUMeECH. Beruncienns https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BbIXOJa IPOAYKTa
peakiuu
61 0O00011eHHE U cUCTEMATU3ALHL
3HAHUI
KonTponbnas paborta Ne4 mo Teme
62 «BaxHenmme MeTajlIbl U X
COETMHEHUS»
63 BemectBa u Matepuaisl B bubmmorexa LIOK
MOBCEJHEBHOW )KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3{50
64 XHUMHUUECKOE 3arpsA3HEHUE bubnnorexa [IOK
OKpY’KaroImieu cpeibl https://m.edsoo.ru/00ae4270
65 Pone xuMuu B pemieHuun bubnmnoreka [JOK
HKOJIOTMUYECKUX MPoOIeM https://m.edsoo.ru/00ae4270
66 PezepaHublii ypok. O600111eHNE 1 bu6nuorexa [IOK
CHCTEMAaTHU3aLMsl 3HAHUHI https://m.edsoo.ru/00ae0dOa
67 PeseprubIil ypok. O60011IeHIE 1 bubmuorexa [IOK




cucTeMaTu3alus 3HaHuM

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

68 PesepBHblit ypok. O6006111eHNIE U

cucTeMaTH3aIHsI 3HaHUI

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

OBIIEE KOJIMYECTBO YACOB I1O
[NPOI'PAMME
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INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA30OBATEJIbHOI TPOT'PAMMBI

8 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOW NMPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA

1

ITo Teme: «HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITIOHATHUA»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX TIOHATHHA: aToM,
MOJIEKYJIa, XHUMHUYECKUH DJIEMEHT, IPOCTOE BEILIECTBO, CIOKHOE
BELIECTBO, CMeCh (OJIHOpPOIHAas W HEOAHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHas W MOJIEKYJsipHas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJs XUMHYECKOIO
JJIEMEHTa B COCAWHEHWH, MOJISIPHBIM 00BEM, XMMHUUYECKas peaKIus,
KIacCUpUKAIMs  PeaKkIui:  peaklud  COCIWHEHUs,  PEaKIHu
pa3NOKEHUs, PpEaKUMHU 3aMELICHUs, peakuuu oOMeHa, DBK30- U
SHJIOTEPMHUYECKUE PEAKINH, TEIUIOBOH 3(ddektr peakumu, pactBop,

MaccoBas 10J1s BELECTBA (MIPOLIEHTHAs! KOHIIEHTpAI|sl) B pacTBOPE

1.2

HUITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XUMHYCCKUX MOHATHHA H

MMPUMCHSATDH OTU IIOHATHA ITPU OIMMMCAHUHN BCUICCTB U UX HpeBpaIJ_ICHI/Iﬁ

1.3

HUCIIOJIb30BATh XUMHUYCCKYIO CHMBOJIMUKY IJI1 COCTABJICHUA (1)OpMy.]'I

BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKHI/Iﬁ

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXpaHCHHA MacCChl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOro Y4Y€HHA, 3aKOHa

ABoraapo

1.5

OonpeacsiTh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCOMHCHUAX

1.6

KJaccu(pUIUpoOBaTh XMUMHUYECKHE peakiuu (M0 YUCIy MU COCTaBy

YUYaCTBYIOIIMX B PEAKIMH BELIECTB, M0 TEIJIOBOMY 3D PeKTy)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJSIPHYHO W MOJIAPHYHO MAacCChI

BEILIECTB




1.8

BBIUMCIISITH MAacCOBYIO JIOJII0 XMMHYECKOTO 3JIeMeHTa 1o (opmyiie

COCJTMHEHMH,

1.9

BBIYUCIIATH MAaCCOBYIO OO BCIICCTBA B PaCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METObl MMO3HAHUS — HAOJIO/ICHHE,
U3MEpEHUE,  MOJCIHMPOBAHHME,  OKCIEPUMEHT  (pEalibHbIi |

MBICIICHHBIN )

ITo Teme: «BakHelimmue npeaACTaBUTCIIM HCOPraHUMICCKUX BCIICCTB»

2.1

pacKpbsIiBaTb CMBICII OCHOBHBIX XHMHUYCCKHX TTOHATHH: OKCHJI,

KHCJI0Ta, OCHOBaHUEC, COJIb

2.2

OonpeaAc/iTb NPHUHAAJIC)KHOCTL BCUICCTB K OHpeI[eJIéHHOMy KJ1aCcCcy

coelMHeHuH 1o popmynam

2.3

K.HaCCI/I(bI/IL[I/IpOBaTB HCOPTraHNYCCKUC BCUICCTBA

24

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOICTBa
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEpXkAasi OMHCAHHE MNpPUMEpaMHU

MOJICKYJISIPHBIX ypaBHeHHfI COOTBCTCTBYIOIIUX XHUMHUYCCKUX peaKHI/Iﬁ

2.5

IMPOIrHO3UPOBATH CBOMCTBaA B€IICCTB B 3aBUCHMOCTH OT HX
Ka4€CTBCHHOI'o0 CoOCTaBa, BO3MOXHOCTH IPOTCKAHHUA XHMHYCCKHX

npeBpameHHﬁ B pa3JIMYHEBIX YCIIOBUAX

2.6

CIEI0BAaTh NpaBWJaM MOJIb30BAHUS XUMHUYECKOM TMOCYyIOH H
1abopaTopHBEIM 00OpYIOBAaHUEM, a TaKXKe IMpaBUIAM OOpaIlIeHUs C
BEUIECTBAMM B COOTBETCTBUM C HHCTPYKIMSIMH I10 BBIITOJIHEHUIO
7a00paTOPHBIX XUMHUUYECKUX OIBITOB IO MOJYYCHUIO M COOUpPAHUIO
ra3oo0pa3HbIX BeELIECTB (BOAOpOJAa M KUCIOpPOJA), MPUTOTOBIICHUIO
pacTBOpPOB C OIPEACIEHHOM MAacCOBOM JIOJEH pacTBOPEHHOIO
BEILIECTBA, MNIAHUPOBATh U MPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI 11O
pPacCIO3HABaHUIO pACTBOPOB ILEIOYEH M KUCIOT C IOMOIIBIO

WHIUKATOPOB (J1Takmyc, (heHoIBTaIeuH, METUIIOPAHXK U IPYTHe)

2.7

MPOBOMUTD PACUETHI [0 YPABHEHUIO XUMUYECKOM peakuu

IIo Teme: «llepuoguuecknii 3akoH u Ilepmonmueckas cucrema
xumuyeckux siemeHtoB JI. M. MengeneeBa. CTpoeHue aToMoB.

Xumudeckas cBiI3b. OKUCIHTEILHO-BOCCTAHOBUTEIIHLHEIC peakuumn»

3.1

PaCKpbIBATH CMBICII OCHOBHBIX XHUMHWYCCKHUX TOHSATHH: AApO aroma,
3J'IeKTp0HHBII71 cloit aToMa, aToOMHasd 0p61/ITaJ'IB, paanyc aroma,

XUMHUUYCCKasl CBiA3b, IMOJIpHAd W HCIIOJAPHAA KOBAJICHTHAsA CBA3b,




SJICKTPOOTPULATCIIBHOCTG, HWOHHAasA CBA3b, HOH, KAaTHOH, aHWOH,

CTCIICHDb OKHUCJICHUA

3.2

KJ'IaCCI/I(bI/II_[I/IpOBaTB XUMHWYCCKUEC 3JICMCHTHI

3.3

OINHKCHIBATh M XapaKTepHu3oBaTh TaOnuuyHyto ¢opmy llepuonnueckoit
CHUCTEMbl XMMMYECKHX OJJIEMEHTOB: pa3W4yaTh MOHATHS «TJIaBHAs
noarpynna (Arpynma)» u «moOounas noxrpynmna (brpymma)y,

«MaJible» U «OOJIbIIIHE) MIEPUOabl
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packpeiBaTh cMbica llepumoandeckoro 3akona JI.M. Menpgeneena:
J€EMOHCTPUPOBATH MOHUMAHHUE TEPUOANUYECKOI 3aBUCUMOCTH CBONCTB
XUMHUYCCKHUX DJJIEMCHTOB OT UX IIOJIOXKCHHSA B HepHO}IH‘IGCKOﬁ

CUCTEMC

3.5

COOTHOCHTH  000O3HAUeHHUs, KOTOphIE HWMEIOTCS B  Talnmie
«Ileppuoguyeckas  cucreMa  XUMUYECKHX  dieMeHtoB  JI.M.
MenzeneeBa» C YUCIOBBIMM XapaKTEPUCTHKaMHU CTPOEHUS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB W 3apsan supa, oOIlee YHCiIo

9JICKTPOHOB U paCHpCACIICHUEC UX IO 3JICKTPOHHBIM CHOHM)

3.6

3.7

ONpeaACITh CTCIICHb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHHX
COCOHMHCHUAX

OTpEeNeNsATh BUJ XUMHYECKOW CBsi3M (KOBaJeHTHAs W HWOHHAs) B

HEOPTaHNYCCKUX COCANHCHUAX

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBbIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1

ITo Teme: «BGH_IGCTBO U XUMHUYCCKaA pCaKUus»

1.1

pacKkpbiBaTh CMBICT OCHOBHBIX XHUMHUYECKHX TIOHSTHI: pPacTBOD,
QJIEKTPOJIUTBI, HEAJICKTPOJIUTHI, AJICKTPOJIUTHYECKAST HCCOIHAIINS,
peaKkIMi MOHHOTO OOMEHa, KaTaliu3aTop, XMMHYECKOE PAaBHOBECHE,
obpatumMble u HEeoOpaTUMBbIE peaKIuu,
OKHUCJIUTCIIBPHOBOCCTAHOBUTCIIBHBIC p€aknuuu, OKHCJINTECIIb,
BOCCTAHOBUTENIb, OKHCICHHE H BOCCTAHOBIIEHHE, aJUIOTPOIIHS,
an)OTepHOCTL, XUMHNYCCKass CBA3b (KOBaHGHTHaﬂ, HOHHAas,

MeTaJIJII/I‘-IGCKaSI), KpucTallin4cCKas pGIJ_IéTKa, CIUIaBbl, CKOPOCTb




XUMHYECKOU peaKuu

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHWMHYCCKHUX MIOHATHHA H

MMPUMCHSATDH OTU IMOHATHA ITPU OIMMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/If/'I

1.3

COCTaBJIATh YPAaBHEHUS DIIEKTPOJIUTUYECKON AUCCOLMALUU KHUCIIOT,
LICJIOYEH W COJIEH, IOJIHBIE M COKPAILEHHBIC YPABHEHUS DPEaKLUU

HOHHOI'0 0OMeHa

1.4

pacKpbiBaTb CYHIHOCTb OKHUCIIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MOCPEJICTBOM COCTABIICHUS SJICKTPOHHOTO OallaHCca ITUX PeaKIHid

1.5

IIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKON pEaKIUU

Ilo temam: «Hemeraiuibl U uUX coeauHeHUS» U «MeTalibl U HUX

COEIUHEHUS

2.1

XapaKTepU30BaTh (ONMUCHIBATE) OOIINE U CIICHUPHUUECKUE XUMHUUECKUE
CBOMCTBA IIPOCTBIX U CJIOKHBIX BELIECTB, IOATBEpXkKAAasi OINHUCAHHE
[IpUMeEpPaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHUI COOTBETCTBYIOIIMX

XUMHUUYCCKUX peaKI_[I/Iﬁ

2.2

COCTaBJISITb YPAaBHCHUSA peaKHHP’I, MNOATBCPIKAAOIHNX CYHICCTBOBAHNC

IeHETUYECKOM CBA3U MCKAY BEIICCTBAMH PA3JIMYHBIX KJIACCOB

2.3

IMPOTrHO3NPOBATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTHU OT UX CTPOCHMHA,
BO3MOXHOCTHU IMPOTCKAHUA XUMHUUYCCKHX HpCBpaHIGHI/II\/JI B Pa3JIMYHBIX

YCIIOBHSIX
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CIE0BAaTh NpaBWJIaM MOJIb30BAHUS XUMHUYECKOM TMOCYyAOH H
1abopaTopHBEIM 00OpYIOBAaHUEM, a TaKKe IMpaBWIaM OOpaICHHS C
BEIIECTBAMH B COOTBETCTBHUH C HWHCTPYKIMSMHU IO BBIIOJIHEHUIO
1a00paTOPHBIX XMUMHUYECKUX OMBITOB IO MOJIYYCHHIO U COOMPAHMIO

ra3o00pa3HbIX BEIIECTB (aAMMHaKa U YIIIEKUCIIOro ra3a)

2.5

NPOBOJUTHh PEAaKIMH, TOJATBEPKIAIONINE KAYeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACMO3HABATH ONBITHBIM MYTEM XIIOPHI-,
Opomun, womua, kKapOoHat, Qocdar, cunmkar, cynbdar,
TUAPOKCUIUOHBI, KaTUOHBI aMMOHHA, HOHbLI HM3YUYCHHBIX MCTAJIJIOB,

IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPIraHUYECKUX BELIECTB

ITo Teme: «XuUMHS U OKpYXKaroLas cpeaay

3.1

pacKpbIBaTh CMBICI  OCHOBHBIX xuMuueckux mnoHstui: [IJIK

BCILICCTBA; KOPPO3Ud MCTAJIJIOB

3.2

INPUMCHATL OCHOBHBIC OIICpalUH MBICIIUTSIIBHOM ACATCIIBHOCTH —




aHagu3 W CHHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTEeMAaTHU3aIUIO,
BBIABIICHHUC HpI/I‘II/IHHO-CHGI[CTBGHHI)IX CB)ISGI\/JI — JIA I/ISY'-ICHI/ISI
CBOI\/'ICTB BCIICCTB U XUMHUUYCCKHUX peaKHI/II\/JI; CCTGCTBGHHOHaquI)Ie
METOJIbI TIO3HAHUS — HAOJIOJICHUE, W3MEpPEHUE, MOJICITUPOBaHUE,

HKCIIEPUMEHT (peabHbIN U MBICIICHHBII)




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

HepBOHaqaanHe XUMHNYCCKUC ITOHATHA

1.1

[Ipenmer xumun. Poib XMMHM B KU3HM 4YeIOBEKa. XUMHA B CUCTEME HayK.
Tena u BemecTBa. PU3MYECKUE CBOMCTBA BEMIECTB. ArpEraTHOe COCTOSIHUE

BC€IICCTB

1.2

Ilonsarue o METOJaxX IMO3HaHWA B XUMHH. Yucteie BCIICCTBA U CMCCH. CnocoObl

pas3aeneHus cMecen

1.3

ATOMBI H MOJICKYIJIBI. Xumudeckne diaeMeHThl. CHMBOJIBI  XHMHYECKHX

OJICMCHTOB. HpOCTLIe " CJIOKHBIC BCIICCTBA. ATOMHO—MOJ’ICKy.TISIpHOe YUYCHHUC

1.4

Xumudeckas (bOpMy.TIa. BaneHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOAHCTBA CcoCTaBa BCIIICCTB. OTtHOCHUTENBHAS aTOMHasA Mmacca.
OTtHOCHUTENIbHAS MOJICKYJIApHas Macca. MaccoBas J0JIs1 XUMHUYECKOI'O 3JICMECHTA

B COCIMHCHHUH

L.5

KomnuectBo BemectBa. Mosib. MossipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl W 4YHCIa CTPYKTYPHBIX €IWHUI] BemecTtBa. Pacu€rel mo dopmynam

XUMHYECKUX COEIUHCHUNU

1.6

dusznuecKkue U XUMUYECKUE SABJICHUSA. XUMUYECKas peakuus U e€ NPU3HAKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHU4yeckue ypaBHeHus. Knaccuduxanus

XUMHUYCCKUX peaKI_[I/Iﬁ (COeI[I/IHeHI/Iﬂ, PAa3JIOKCHUS, 3aMCIICHUA, O6MeHa)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOW MOCY0H, C MpaBUiIaMu
paboTel B Jaboparopuu U TOpuéMamMu  oOpalmieHHs ¢ J1abopaTOpPHBIM
obopynoBaHWeM, H3yYeHHE W ONHUCaHWE (PU3MUECKUX CBOWCTB OOpa3lioB
HEOPraHWYECKNX BEIIeCTB, HaOMoAcHUEe (u3ndecKkux (TUTaBJICHHE BOCKa,
TasHUE JIbJIa, PACTUPAHHUE caxapa B CTYIKE, KHIICHUE W KOHJICHCAIUS BOJBI) H
XUMHYECKUX  (TOpeHHME  CBEYM, [POKAJIMBAaHWE MEJHOM  INPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHCIIOTOHM) SBJICHUM, HAOJIOJCHHE W OIHMCAaHHE
NPU3HAKOB TPOTEKAaHUS XUMHUYECKHX peaknuid (pas3iokeHHe caxapa,
B3aMIMOJICHICTBIE CEPHOM KHUCJIOTBI C XJIOPHIOM Oapusi, pa3oKEeHHE
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aUMOJICHCTBHUE Kelie3a ¢ PaCTBOPOM

conmu menu(Il), m3yuenue cnocoOOB pa3geneHus: cMecei (C MOMOIIBI0 MarHuTa,




(bunpTpoBaHUE, BBIMAPWBAHKUE, MUCTWUIAIMSA, XpomaTtorpadus), MpoOBeICHUE
OYHNCTKHN HOBapeHHOﬁ coJiy, Ha6JHO)ICHI/Ie " OIIMCAaHHUC PE3YJILTATOB MPOBCACHUA
OTIbITA, WUTIOCTPHPYIOMIETO 3aKOH COXPaHEHHsS MAacChl, CO3JaHHE MOJelei

MOJIEKYI (II1apOCTEPIKHEBBIX )

Baxwneiie npeACTABUTCIIN HCOPTAaHNYCCKUX BCIICCTB

2.1

Boznyx — cmech razos. CocraB Bozayxa. Kucinopox — anemeHT M mpocroe
BemlecTBo. HaxoxaeHue kuciopoja B mpupoje, Gpusnueckrue U XUMHYECKUe
cBoiictBa (peakuuu ropenus). Okcunpl. [Ipumenenue kucimopoaa. CrocoObl
MOJTy4eHUs] KHUCJIOpoAa B Ja0OpaTopud M MNPOMBIIUIEHHOCTH. KpyroBopot

Kucaoposa B mpupojie. O30H — a1oTporHas MoauduKaiys KUCIopoaa

2.2

TemnnoBoii 3¢ HeKT XMMUIECKON peakiny, TePMOXUMUYECKHAE YPAaBHEHUS, IK30-
U SHIOTEPMUUYECKHUE PEAKIMU. TOTUIMBO: YTOiib U METaH. 3arpsi3HEHUE BO3/IyXa,

yCUJICHHE TTapHUKOBOTO 3(dekTa, pa3pyiieHne 030HOBOTO CIOs

2.3

Bonopon — anemeHnT u mpocroe BemecTBo. Haxoxxnenue Bompopoaa B IpUPOLE,
¢u3nyeckue W XUMUYECKHE CBOMCTBA, IMPUMEHEHHE, CIIOCOOBI TOIyYEHHS.

Kucnors! 1 conu
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2.5

MonsipHbiit 00BEM Ta30B. Pacy€Thl MO0 XMMUUYECKUM YPaBHEHUSM

®dusznyeckue CBOWMCTBA BOAbl. Boma kak pactBopuTeiab. PacTBOpBL.
Hacerimennsie 1 HEHACHIIIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast nons BemecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B mpupoje U B KU3HHM 4YenoBeka. Kpyroeopor
BOABl B TpUpOAE. 3arps3HeHue MPUPOAHBIX BoA. OXpaHa © OYHMCTKA

MIPUPOIHBIX BOJ

2.6

Knaccudukanuss nHeopranmueckux coeanHeHuid. Oxcuapl. Kimaccuduxamms
OKCHJIOB: cojeoOpa3yromue (OCHOBHBIC, KHUCJIOTHBIE, aM{QOTepHblE) U
HeconeoOpa3yromue. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKHE

CBOIMCTBA OKCHJIOB. HOHY‘ICHI/IG OKCHUI0B

2.7

OcHoBanus. Knaccudukanuss ocHoBaHUil: MIENOYM U HEPaCTBOPUMBIC
ocHoBaHus. HoMenknatypa ocHoBaHMil. PU3MYECKUE U XUMUYECKHE CBOMCTBA

ocHoBaHui. [ToryueHue ocHOBaHUM

2.8

Kucnorsl. Knaccudukauus xucnor. Homenknarypa kucinor. ®dusnueckue u
XUMUYECKHE CBOMCTBAa KHCHOT. Pan axtuBHoctn MetamoB H.H. bekerosa.

[lonyyenue kucnor

2.9

Comu. Homenknarypa cosnei. @u3nyecKue M XMMHUYECKUE CBOMCTBA COJIEH.

[lonyyenue coien




2.10

I'enernueckas cBI3b MECXKAY KilaCCaMHU HEOPraHNUYCCKUX Coe,Z[I/IHeHI/Iﬁ

2.11

XUMUYECKUN  AKCIIEPUMEHT: KAYECTBEHHOE  OIPEICICHUE  COACPKAHUS
KHUCJIOpOJla B BO3/YyX€, IIOJy4Y€HUE, COOMpaHHE, pacliO3HAaBAaHUE U H3Y4YEHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM H
YCIIOBUSI BOSHUKHOBEHUS U MPEKpaIlleHHs] TOpeHUs (1oxKapa), 03HaAKOMIIEHHE C
o0Opa3liaMM OKCHJOB M ONHCAaHHE HUX CBOMCTB, NOJy4YeHHE, coOUpaHue,
pacmo3HaBaHUE M HM3y4YCHHE CBOWCTB BOAOpOJa (TOpeHHe), B3aUMOJICHCTBUE
Bopopoza ¢ okcuaom meau(Il) (Bo3MoKHO HCTIONB30BaHKUE BUIECOMATEPHATIOB),
HaOmoieHue 00pa3loB BEHIECTB KOJMYECTBOM | MOJb, HCCIEOBAHHE
0COOEHHOCTEHl pacTBOPEHMS BEIIECTB C PA3IMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHON MACCOBOW AOJIEN pacTBOPEHHOTO
BEIIECTBa, B3aUMOJCHCTBHE BOJBI C MeTalaMu (HaTpUEeM M KaJbIHEM)
(BO3MOXKHO HCHOJb30BAaHUE BUJECOMATEPHANIOB), OIPEAEICHUE pPACTBOPOB
KUCJIOT W IIEJNOYed C IOMOIIBI0 HMHJIMKATOPOB, HCCIEJOBaHHE 00pa3lioB
HEOPTaHMYECKUX BEIIECTB pPa3JIUYHBIX KIACCOB, HAOIIOJCHHE W3MCHCHHUS
OKpacKd HHAMKATOPOB B pACTBOpax KHUCIOT H© IIEJIOYEH, H3YyUYCHUE
B3aumojeiictBuss okcuga meau(ll) ¢ pacTBopom cepHOW KHUCIOTBI, KUCIOT C
METAJUIaMH, PEAKLIMi HEUTpAIM3ALHUH, TIOJIy4YEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHME OJHOTO MeETaJula JpYyrMM M3 pacTBOpa COJM, pELICHUE
SKCHEPUMEHTAIBHBIX 337a4 Mo TeMme «BakHelinue KiIacchl HEOPraHMYECKUX

COeIMHEHUID
[Tepuoauueckuii 3akoH u [leprnoanyeckas cucteMa XMMUYECKUX JIEMEHTOB
.. MenneneeBa. CTpoeHue aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIILHBIC PCAaKIINN

3.1

[lepBble TMOMBITKM KiIAacCH(PHUKAIMKM XUMHUYECKUX dieMeHTOB. [loHatne o
rpynmnax CXOIHBIX AJIEMEHTOB (IIEJOYHBbIE U ILIEIOYHO3EMEJIbHbIE METaJUIbI,
raJloTeHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yoT amdoTepHbIe

OKCHUABI U TUAPOKCHUABI

3.2

[Iepuonnueckuii 3akoH. [lepuonnueckas cucteMa XMMUYECKUX 3y1eMeHToB [[. 1.
MeHnpeneena. Kopotkonepuoanas Hu JUTMHHOTIEpUOAHAS (hopMbI
Ilepuonuueckoit cucrembl xumMuueckux osieMeHtoB J[.M. Mengaeneena.
[lepuonbl u rpynnbl. PU3MYECKUII CMBICT HOPAIKOBOIO HOMEpPA, HOMEpPOB

nepuoja U rpymibl dJIeMeHTa
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Ctpoenune atomoB. CoctaB aTOMHBIX sifep. M3otonbl. Dnexktponsl. CtpoeHue

JEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XHMMHUYECKHMX DJIEMEHTOB




ITepuonnueckoit cucremnl .M. MenaeneeBa. XapakTepuUCTUKa XUMHUYECKOTO

3JIEMEHTA 10 €ro nojoxkeHuto B [lepuoanueckoii cucreme .. MenneneeBa
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3aKOHOMEPHOCTH HM3MEHEHUs pajauyca aToMOB XHMMHMUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IIO TIpyHIlaM M IMEPHOLAM.
3nauenue Ilepuoauueckoro 3akoHa u Ileproauueckoil CUCTEMBI XMMUYECKUX
3JIEMEHTOB JUIsl pa3sBUTHUA Hayku W npaktuku. .M. MenneneeB — y4€HbI U

TpaxJaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (monsipHass ¥ HEMOJSpHAas) CBA3b.

BHCKTpOOTpI/IHaTeJIBHOCTI) XHMHYECKHX 3JIeMEHTOB. MloHHas CBSI3b

3.6

Crenenb okuciacHUA. OKHCINTEIHEHOBOCCTAHOBUTCILHBIC pC€aKkuunu. Hpoueccr)l

OKHCJICHHS M BOCCTaHOBICHMA. OKHUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMHUYECKUH OSKCIIEPUMEHT: H3Y4YeHHE O0paslloB BEIIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJCUCTBUE THMIAPOKCHIA LMHKA C pacTBOpaMu KHUCIOT H
LIEJI0YEeHd, IIPOBEICHUE OIBITOB, WIUIIOCTPUPYIOLIUX IIPUMEPBI OKUCIUTEIBHO-

BOCCTaHOBUTEJIbHBIX pEaKLUil (TOpEHUE, pEaKLIUU PA3JI0KEHHS], COEITUHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii 21eMeHT coepKAHUS

BeniecTBo 1 xummnueckas pcaKkuus. HOBTOpeHI/Ie

1.1

ITepuonnueckuii 3akoH. [lepuoguyeckas cucteMa XuMU4eckux 3nemMeHToB J[. M.
MenaeneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHWU CBOWCTB
XHMHYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPUOMAOB, KM, KaJblHUs U UX
COCJIMHEHUN B COOTBETCTBUU C IOJOKEHUEM 3JIEMEHTOB B llepuonnueckoi

CUCTEMC U CTPOCHHUEM UX aTOMOB

1.2

CrtpoeHue BemiecTBa: BHJbl XMMHMYECKOH CBA3M. THUNBI KpUCTAIIMYECKUX
PEWETOK, 3aBUCHMOCTb CBOMCTB BEILIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU
¥ BUJa XUMHUYECKO# cBsi3u. Knaccudukanus u HOMEHKIATypa HEOPraHUIECKIX
BElIECTB (MEXAyHApOIHAs W TpUBHANbHAs). XMMUYECKHE CBOWCTBA BEIIECTB,
OTHOCAIIMUXCA K PA3IUYHBIM  KJAcCaM  HEOPraHWYECKUX  COEIUHEHMHH,

TCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Krnaccudukanms XuMu4ecKux peakiuii Mo pa3IudHbIM MpU3HAKaM (110 YUCTY U
COCTaBy YyYacCTBYIOIIMX B PEAaKIUH BEUIECTB, MO TeIUIOBOMY 3d¢eKrty, Mo

H3MCHCHHUIO CTEICHEH OKMCICHUS XMMHYECKHX DJICMCHTOB, IIO0 06paTI/IMOCTI/I,




[0 Y4YacTUIO Karajnu3aropa). OK30- M DJHIOTEPMHUYECKHE peakluH,

TCPMOXUMHNYCCKUEC YPABHCHUA. Ilonsrue o CKOpPOCTH XHUMHYCCKOMN p€akuuu

1.4

[onsitTne 00 OOpaTHUMBIX M HEOOPATHMBIX XUMHUECKUX peakuusx. [lonsrtue o
TOMOT'E€HHBIX U F€TEPOreHHbIX peakuusax. [IoHATHe 0 XMMUYECKOM PAaBHOBECHH.
@DakTopsl, BIMAKOIME HA CKOPOCTb XMMHYECKOM pPEaKLUM M IIOJIOKEHUE

XUMHUYCCKOI'0 paBHOBCCHUA

1.5

OKUCIIUTEIIFHO-BOCCTAHOBUTEIBLHEIC pPCaKunu, BHGKTpOHHLIﬁ OanmaHc
OKHCJIMTEILHO-BOCCTAHOBUTEIIHLHOM pC€aKIuu. CocraBiieHue ypaBHCHI/Iﬁ
OKHCIIHUTECIBHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ C HCIOJIB30BaAaHUEM METOAA

3JICKTPOHHOTO OanaHca

1.6

Teopusi 2JIEKTPOJIUTUYECKON JAUCCOLUUAIIMHU. DIJIEKTPOJHUTHI U HEIJICKTPOJIUTHI.
Karuonsl, annonsl. MexaHu3M JIUCCOLMAIIMU BEILIECTB C Pa3IMYHBIMU BUJIAMU
xuMu4deckor cBs3u. Crenenp nuccouuanyu. CUIbHBIE U cla0ble AJIEKTPOJIUTHL
Peaknuu noHHOrO OOMeHa. YCJIOBHS NMPOTEKAHHUS pPEaKIUidi MOHHOTO OOMeHa,
IIOJIHBIE U COKpAIlEHHBbIE HOHHBIE YpaBHEHMs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMH H COJEH B CBETC TPEJACTABICHHNA OO0 DICKTPOIUTUYCCKON

JAucCCconualu. KauecTBeHHEIC pCaKnnu Ha NUOHBI. Ilonsatue or UAPOJIN3C coleit

1.7

XUMHUYECKUN 3KCHEPUMEHT: O3HAKOMJIEHHE C MOJAENSAMH KPHUCTAUITMUYECKUX
pEmIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U HeMeTawioB (rpadura u
anMasa), CJIOXKHBIX BEIIeCTB (XJIOpuAa HATpus); HCCIEIOBAHHE 3aBUCHMOCTH
CKOPOCTHM XHMHYECKOM peakluud OT BO3JAECUCTBUSA pa3INYHbIX (DaKTOPOB;
HCCJIEIOBAHUE  DJEKTPONPOBOJHOCTH  PACTBOPOB  BELIECTB,  Mpolecca
JUCCOLIMALMM  KHUCJIOT, IIeno4ed M cojedl  (BO3MOMKHO HCHOJIb30BaHUE
BUJICOMAaTEPUAIIOB); TMPOBEACHHE OIBITOB, WJUIIOCTPUPYIOLUIUNX IPU3HAKU
NPOTEKAaHUs peakIii MOHHOTOo oOMeHa (00pa3oBaHUe OCajKa, BBIJCIICHUE Ta3a,
o0pa3oBaHUE BObI); ONBITOB, H/UTIOCTPHPYIOUINX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX peakuuil (TOpeHHe, PEeaKkIUU pa3yIoKEHUs, COCTUHEHMS);
pacno3HaBaHUE HEOPIaHUYECKUX BEUIECTB C TOMOLIbIO KaU€CTBEHHBIX pEaKLUi

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramne! n ux COCIMHCHUA

2.1

OO6mias  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTeTIeHN okucieHus. CTpoeHne u GU3NIEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XWMHWYECKHE CBOHCTBA Ha TpUMEpe XJopa
(B3auMoIeiicTBUE C MeTaIaMH, HEeMETAIaMH, MHIeJI0YaMu). XJIOPOBOJOPO.

ConsiHast KMCIIOTa, XUMUYECKUE CBOWCTBA, MOJIy4eHUE, IpuMeHeHue. JleiicTBue




XJIOpa ¥ XJIOPOBOJOPOAA Ha OpraHU3M uesioBeKa. BaxkHeWiue XJIOpHUIbl U UX

Hax0XJEHUE B MPUPOJE
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OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOCHHUS
aTOMOB, XapaKTepHbIE CTeNeHN oKucieHus. CtpoeHue u (pusnyeckue CBOWCTBA
IOPOCTBIX BEIIECTB — KHCIOPOAa M Cepbl. AJIOTPONHBIE MOIU(PHUKAIMU
KHCIOpoJia U cepbl. XUMHUECKHE CBOMCTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢usnyeckue M XuUMHUecKue cBoWcTBa. OKCHIBI Cepbl Kak MpPEICTaBUTENN
KHUCTIOTHBIX OKcHaoB. CepHasi KUCIOTa, (pU3MUECKHEe U XMMHUYECKHE CBOICTBa
(o0mme kak MpeacTaBUTENs Kiacca KUCIOT U crenuduieckue). XuMUIecKue
peakuuu, Jexamue B OCHOBE MPOMBIIUIEHHOTO Croco0a MOMy4eHUs CEpHOMN
kuciothl. [lpumenenue. Comu cepHOM KHCIOTHI, Ka4eCTBEHHAsl peakius Ha
cynbdat-noH. HaxoxxneHnue cepsl U €€ COCIMHEHHN B MPUPOJIEC. XUMUUYECKOE
3arps3HEHUE OKPYKAIOIMIEH Cpellbl COSAMHEHUSIMU Cephbl (KUCIOTHBIE JTOXKIH,

3arps3HEHUE BO3/yXa U BOJOEMOB), CIOCOOBI €T0 MPETIOTBPAIICHHS

2.3

OOmast xapakTepucTuka 3y1eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTpPOCHHUS
aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIIEHUA. A30T, paCIIpOCTPaHEHUE B IIPUPO/IE,
¢u3nyeckre U XUMUYeCcKne cBoicTBa. KpyroBopor a3ora B npupoae. AMMUaKk,
ero ¢u3nyeckue W XMMUYECKHE CBOICTBa, MOdydyeHHe M mnpumeHenue. Comu
aMMOHHMSI, UX (U3NYECKHUEe ¥ XUMHYECKHE CBOWMCTBAa, TPUMEHEHHUE.
KauecTBeHnHasi peakiiusi Ha HOHBI aMMOHUS. A30THasl KHCIOTa, €€ MOIy4YeHHeE,
¢u3nueckue M XMMUYECKHE CBOMCTBa (00IIME Kak MpeACTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnoap3oBaHHe HUTPATOB U COJIEH aMMOHHMS B
KaueCcTBe MHHEPAIBHBIX YyIOOpEeHH. XUMHUECKOE 3arps3HEHUE OKPYKaIOIIeH
Cpeabl COCAMHCHUAMU a30Ta (KI/ICJ'IOTHI)IG A0XKIH, 3arpA3HCHUEC BO3aYyXa, IMOYBBI

1 BOJIOEMOB)
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®ocdop, amtorpornHsie Monudpukanuu docdopa, huznyeckrne U XUMUYIECKHE
ceoiictBa. Oxcun ¢ocdopa(V) u dochopHas kucnora, Q(U3HUECKUE U
XUMHUYECKHE CBOWCTBA, ToiydeHue. lcmonp3oBanume ¢ocdaroB B KauecTBe

MUHEPAIbHBIX YA00peHHi

2.5

OO6mas xapakrepucTuka 3yeMeHTOB I[VA-rpymmbl. OCoOEHHOCTH CTpPOEHHS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIEHUS. YIJIEepol, allJIOTPOIHBIE
MonuduKayuy, pacrnpocTpaHeHHe B Npupoie, (U3HUECKHe M XUMHUYECKHE
cBoricTBa. Ancop6mus. Kpyrosopor yriepona B npuponae. OKCuabl yriepoa,
nux q)HBI/I‘IeCKI/Ie U XUMHUYCCKUC CBOIZCTB&, )IGfICTBI/IC Ha XHWBBIC OpraHU3MBbI,

IOJIYYCHHUE U IIPUMCHCHUC. DKOJIOTHUECKHE HpO6HeMLI, CBsA3aHHBIE C OKCHJOM




yraepona(IV); rumore3a T1100anbHOTO TOTEIUICHUS KIUMAaTa; IMapHUKOBBINA
a¢pdexr. YrompHas KucCioTa W €€ COMU, HX (PUINICCKUE M XUMHUYCCKHUEC
CBOICTBa, TONyuyeHUEe W TpuMeHeHue. KadecTBeHHas peakuus Ha KapOoOHAT-
uonbl. Mcmonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH H

CEIIbCKOM XO3SIUCTBE

2.6

HepBOHaqaanHe MOHATHS 00 OpPraHNYCCKHUX BCIICCTBAX KAK O COCAMHCHUAX
yriepoaa (MeTaH, 9TaH, 3TWJICH, AUCTUJICH, 3TAHOJI, TJMICPUH, YKCYCHad
KI/ICJ'IOTa). HNUx coctaB U XHUMHUYECKOE CTpOCHHC. IlonsiTne o OHONOrHMYECKHU
BaXXHbBIX BCHICCTBAX: XKHPAX, 6eJ'IKaX, yriieBoax — M HX pPOJIU B JKHU3HU
YCJIOBCKa. MaTepI/Iaanoe CAUHCTBO OPraHU4Y€CKUX ©W HCOPraHUYCCKUX

COEeIUHEHNN

2.7

Kpemuuii, ero ¢usnueckue M XHUMHUYECKHE CBOWCTBA, IOJIyY€HUE W
npumenenue. CoenuHeHus KpemHHs B mpupoze. OOmue mpeacTaBieHus: o0
okcuze kpeMHus(1V) u kpemuueBoii kuciore. CHIMKATBI, UX UCIOJIb30BAaHUE B
OBITY, METUIIMHE, TPOMBIIIJICHHOCTU. BakHelIe CTpOUTeIbHbIE MaTepHUaIbL:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, >kene300eToH. [IpoGiiembr Oe3omacHOro

HCITOJIB30BaHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCCI[HCBHOP'I KHU3HHU

2.8

XUMHUECKUI HKCHEPUMEHT: H3y4YeHHEe 00pa3loB HEOPraHWMYECKUX BEILIECTB,
CBOMCTB COJISIHOM KHCJIOTBI; NPOBEIECHNUE KAYECTBEHHBIX PEAKLUI Ha XJIOPHI-
WOHbl M HAOJIOJEHME IIPU3HAKOB HUX IPOTEKaHMS; OIBITHI, OTpaXKarollue
¢u3nyeckre U XMMHUYECKHE CBOWCTBA raJIOr€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEPUAIOB); O3HAKOMIJIEHHE C 00pa3laMu XJIOPUIOB
(ramoreHnIoB); O3HAKOMJICHHE C oOpa3liaMu cepbl U €€ COeAMHEHUSIMHU
(BO3MOXKHO UCIIOJIb30BAaHWE BHUACOMATEPHUANIOB); HAOIIOJIEHHE Tpolecca
oOyrauBaHUs caxapa IO JEHCTBHEM KOHLIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
U3y4eHHE XMMHUYECKHUX CBOWMCTB pa30aBIIEHHON CEPHOM KHCIOTHI, TPOBEICHHE
Ka4eCTBEHHOW peakuuu Ha cynb(aT-uoH © HAOMIOACHHWE Tpu3HaKa e¢
NPOTEKAHUs; O3HAKOMIICHHE C (PU3NYECKUMH CBOWCTBAMH a30Ta, (hocdopa u ux
COCIMHEHUH (BO3MOXKHO HCIOJb30BAaHUE BHJICOMATEPUANIOB), 00pa3laMu
a30THBIX U PochOpPHBIX yIOOpPEeHUH; MoTyuyeHe, COOMpaHue, paclio3HaBaHUE U
W3Y4EHUE CBOMICTB aMMMaKa; IPOBEIACHHE KAaueCTBEHHBIX pEaKIUi Ha HOH
aMMOHUS U (QochaT-HOH UM H3yYEHUE MPU3HAKOB MX IPOTEKaHMs,
B3aMMO/JICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHUCIOTHI C MEJbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BMJIEOMATEPUAIOB); M3yYEHHE MOJeNeH KPUCTAITMYECKUX
pem€rok anMasza, TrpaduTta, (QyIepeHa; O3HAKOMIIEHHE C TIPOIECCOM

azcopOLMK pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U YCTPOHCTBOM




NPOTHBOTA3a; TOJyYeHHE, COOMpaHHe, PACIIO3HABAHME W W3YYCHHE CBOMCTB
YIJIEKHCIIOTO Ta3a; IMPOBEJACHHE KadeCTBEHHBIX peakiuii Ha KapOoHAT-
CHIIMKAT-WOHBl M W3yYeHHE MPU3HAKOB HX IPOTEKAaHUS; O3HAKOMIIEHHE C
NPOAYKIMEH CHUIMKATHOW MPOMBIIUIEHHOCTH; DPELICHHE SKCIEPUMEHTaIbHbBIX

3a71a4 110 TeMe «Ba)kHenIe HeMeTauIbl U UX COEIUHEHHUS))

MeTamisl 1 ux COCIUHCHUA

3.1

OO01mas xapakTepUCTUKa XUMUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nonoxkeHuss B [lepumoguyeckoil cucremMe XuMHYecKux dnemeHtoB J[.I.
MenaeneeBa u ctpoeHust arToMoB. CTpoeHHne MeTaioB. MeTandyeckas CBsI3b U
MeTaJJIM4eckasl ~KpUcCTalsinyeckass pemeérka. DJIEKTPOXUMHUYECKHH  psij

HaInpsHKeHUH METAJLIOB

3.2

dusnyeckue U XUMHUYECKHE CBOMCTBA MeTayuioB. O01ue crnocoObl MOMydeHus
MeTauioB. [ToHsATHE O KOPPO3UM METAIJIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI MX OT
koppo3un. CruiaBsl (CTallb, YyTr'yH, TIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHHUE B

OBITY U IPOMBILICHHOCTH
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H_[CJ'IO‘{HLIC MCTAJlJIbl: ITOJIOXKCHHUE B HepHOHHQCCKOﬁ CHUCTEMEC XHMHYCCKHX
QJICMCHTOB I[I/I MCH,Z[CJ'ICCBa; CTPOCHUC UX ATOMOB,; HAXOXKIACHUC B MPUPOIC.
duznyeckue 1 XMMHUUYECKHE CBOMCTBA (Ha IIPUMCEPE HATPpHUA U KaJ'II/ISI). OKCI/I,I[LI n
TUAPOKCHUABI HATpUAd MW KalJluA. HpI/IMeHeHI/Ie IICJI0OYHBIX MCETAJZIOB U HUX

COeIUHEHNN

3.4

IllemouHno3eMeNnpbHbIE  METaIbl MarHuii W KajJblIMii:  IIOJIOKEHHE B
[Tepuoanueckoit cucreme xumuueckux dneMeHToB .M. MenneneeBa; ctpoeHue
WX aTOMOB; HaxoOXXJeHHe B npupoje. Puznueckue M XUMHUYECKHUE CBOMCTBA
MarHusi ¥ Kaiuplius. Bakueimme coequHeHUs: Kaublus (OKCHA, THIPOKCHU],

comnn). JKECTKOCTD BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AmomuHui: nonokenue B llepuoanueckoil cucTeME XUMHUYECKHX 3JIEMEHTOB
J.1. MenneneeBa; cTpoeHHE aTroMma; HaxoxaAeHuUe B npupone. Pusndyeckue U
XMMHYECKHE CBOMCTBA altOMHUHUS. AM(OTEpHBIE CBOMCTBA OKCHJIA M TUIPOKCHIA

AJIFOMHHHA

3.6

Kenezo: nonoxenue B [lepuonnueckoi cucreme xumudeckux smemeHToB .M.
MeHneneeBa; CTPOCHHME aToOMa; HaXOXIeHHEe B mpupoae. DuznuecKue wu
XUMHUYECKHE CBOMCTBa jxeneza. Okcuipl, ruapokcuabl u conu sxenesa(ll) u

xene3a(Ill), mx cocTas, CBOMCTBA U TIOJTyYEHUE

3.7

XUMUYECKUMN SKCIICPUMCHT: O3HAKOMIJICHUC C 06pa3uaM1/1 MCTAJIJIOB M CIIJIaBOB,

X (U3NYECKUMHU CBOWCTBAMH;, H3yUCHHE PE3yJbTaTOB KOPPO3HHM METAJIOB




(BO3MOXHO WCIIOIh30BaHUE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aMIMOJICHCTBUSL OKCHJA KalbllUsl MW HATpUs C BOAOHW  (BO3MOXKHO
UCTIOJIb30BAaHUE BHJICOMATEPUAIIOB); WCCICIOBAHUE CBOWCTB JKECTKOH BOJIBI;
npolecca TOpEHUs JKejle3a B KHUCIOpoAe (BO3MOXKHO — MCIIOJIb30BaHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIUN HA HOHBI
(mMarHus, Kanplus, amtoMuHus, nuHka, skenesa(ll) u sxenmesza(Ill), menu(Il);
HaOII0/IEHUE U OMHCaHWE MPOLECCOB OKpAIIMBaHUS TUIAMEHU MOHAMH HATpus,
Kamusi W Kaublusg ~ (BO3MOXKHO  HCIIOJIb30BaHHME  BUJICOMATEPHAIIOB);
uccienoBaHre aM(QOTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS U THUAPOKCUIA
[IUHKA; pEIIeHNEe SKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMe «BaxHeiue MeTausl 1

HnX COCAUHCHUA»

XuMUA U OKpyKaronias cpeja

4.1

HoBsle maTepuanbsl U TexHonoruu. BemectBa m Matepuansl B OBCEIHEBHOM
JKA3HU 4YellOBEeKa. XUMHUA U 340pOBbe. be3omacHoe Mcnoibp30BaHUE BEIIECTB U
XUMUYECKUX peakiuii B ObITy. IlepBas momMoub mpu XMMHUYECKHUX OXKOTrax M

OTPABJICHUSIX

4.2

4.3

OCHOBBI ~ JKOJOTMYECKOW  TPaMOTHOCTH.  XMMHUYECKOE  3arpsA3HEHHE
okpyxaromiei cpensl [IJIK. Pons xuMuu B penieHUH SKOJIOTHUECKUX MPoOIeMm.
[IpupoaHble HCTOYHHMKM YTJIEBOAOPOAOB (Yrojlb, MPUPOIHBIA ra3, HedTh),
HPOAYKTHI UX IepepabOTKU, UX POJIb B OBITY U POMBIIUIEHHOCTH

XUMUYECKUI SKCIEPUMEHT: U3yueHue o0pa3loB MaTepuayoB (CTEKIIO, CIIIaBbI

METaJJIOB, MOJIMMEPHBIE MaTepUaJIbl)




INPOBEPAEMBIE HA OI'D 1O XUMHUU TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJBLHON
HNPOI'PAMMbBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NMPoBePsSIEMOro
TpeOOBaHMSI

IIpoBepsieMble TPeOGOBAHUS K NMPeIMETHBLIM pe3yJibTaTaM
0230BOr0 YPOBHSI OCBOEHHS OCHOBHOI1 00pa3oBaTe/ILHOI
NMPorpaMMbl OCHOBHOI0 0011ero od0pazoBanusi Ha ocHoBe ®PI'OC

1

HpCI[CTaBJ'IeHI/IeZ

1.1

O TMI03HABA€MOCTH SIBIEHUH MPUPOIbI, TMOHUMAHUE OOBEKTUBHOU
3HAaYUMOCTH OCHOB XMMMYECKON HAayKH Kak OOJacTH COBPEMEHHOIO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOIed KylIbTyphl M MPaKTHUYECKON
NEeSTENbHOCTH 4YeJIOBEKa B YCIIOBUSIX COBPEMEHHOI'O OOIIECTBa;

IMOHMMAaHHUE MECTAa XUMUH CPEAN JPYIUX €CTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOAAX IO3HAHUA, B TOM YHUCJIC SKCIICPHUMCHTAJIBHBIX U
TCOPCTUUCCKUX MCTOHAAX HUCCICAOBAHUA BCHICCTB U HU3Yy4YCHUA
XUMHUYCCKUX peaKuHﬁ; YMCHHC HCII0JB30BAaATh MOACIIN JUIA

00BSICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npoPecCHOHATBHON NEATSILHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMCHHBIMH TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JTOCTH)KCHUSIX
XUMHYECKOW HAyKH, YTO TO3BOJIUT OOYYAIOIIUMCS paccCMaTpUBATh
XUMUIO Kak cdepy cBoel Oyayiiei mpohecCHoOHaIbHOM A TEIPHOCTH
U CcllelaTh OCO3HAHHBIM BBHIOOp XMMHHU Kak MPOQWIBHOTO IMpeaMera

MIpH TIEPEX0/i€ Ha YPOBEHb CPETHET0 00IIeT0 00pa30BaHMs

Brnanenne cucreMoll XMMMYECKUX 3HAHMM M yYMEHUE NIPUMEHSATH

CUCTCMY XUMHNYCCKUX 3H8.HHI>1, KOTOpas BKIIIOYACT:

2.1

BAXHEHIINE XUMUYECKUE TIOHATUSA: XUMUYECKUH HIIEMEHT, aTOM,
MOJIEKYJa, BEILECTBO, MPOCTOE U CIOKHOE BEIIECTBO, OJHOPOJHAs U
HEOJTHOPOJIHAsA CMECh, OTHOCUTEIIbHBIE AaTOMHasi U MOJIEKYJIspHas
Macchl, KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIpPHAs Macca, MOJSIPHBIN
00BbEM, OKCHJ, KHCIOTa, OCHOBaHHUE, CONb (CpeAHss), XUMHUYecKas
peakiysi, peakuuyd COEOUHEHHUS, PEAKIMU Ppa3JI0XKEeHUS, peaKIuu
3aMelIeHus, peakuuy oOMeHa, TeIuIoBOW A(PQEeKT peakluu, 5K30- U
SHAOTEPMHUYECKHUE PEAKIMH, PACTBOP, MAacCOBas JOJSI XUMHYECKOTO
2JIEeMEHTa B COCIMHEHUM, MacCcOBasl IOJIS ¥ TIPOIIEHTHASI KOHIICHTPAIIUS

BEILIECTBA B PACTBOPE, AAPO aTOMa, JJICKTPOHHBIN CIOW aTOMa, aTOMHAs




opburanb, paaMyc aroma, BaJEHTHOCTb, CTENEHb OKHCIICHHUS,
XUMHUYECKast CBSI3b, JJIEKTPOOTPHUIIATEILHOCTD, MOJIIPHAs ¥ HETIOJSIpHAS
KOBaJICHTHas  CBSI3b, HMOHHAs  CBsI3b, META/UIMYECKash  CBs3b,
KpUCTAJUIMYECKass pemeTka (aToMHasi, WOHHAs, METaJUIMYecKas,
MOJICKYJISIpHAsl), MOH, KaTHOH, aHWUOH, 3JIEKTPOJIUT U HEIJICKTPOJIHT,
DNIEKTPOJIUTUYECKAST  JUCCOIMAIIMS, pPEaKIMd HOHHOTO OOMeHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ pPEAaKLMHM,  OKUCIUTENb U
BOCCTAHOBUTENb, OKHCIEHHE W  BOCCTAaHOBJIEHUE, DJIEKTPOJIU3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE pEaKIUH,
CKOpOCTh XHMHYeCKOW peakimu, katamuzatop, IIJIK, xoppo3us

MCTAJJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATAIONINE 3aKOHBI XHMMHH: 3aKOH COXPaHEHHSI MacChl,
nepuoanueckuii 3akoH JI.M. MenaeneeBa, 3aKOH IOCTOSHCTBA

cocTaBa, 3aKOH ABOTaapo

2.3

TEOPUM  XHUMMHH: aTOMHO-MOJIEKYJISIpHAs TEOpHsl, TeOpust

3JICKTpOJIPITPI‘-I€CKOI>1 Jucconuanmnu

Brnanenue ocHoBaMH XHUMHUYECKOM r'paMOTHOCTH, BKJIIOYAIOIIIECH

3.1

YMEHUE MPaBUIIbHO UCTOJIb30BaTh U3yYEHHbIE BELIECTBA U MAaTEPUAIIbI
(B TOM uyHclIe MMHEpalbHbIE YAOOpEHMs, METaulbl U CIUIABHI,
HOPOAYKTBl MepepabOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOAOPOIOB
(yrnsa, nmpupogHoro rasza, HeTH) B OBITY, CEIBCKOM XO3SHCTBE, Ha
IPOM3BOJCTBE U TOHMMAHUE 3HAUYEHUs XKUPOB, OEIKOB, YIJIEBOAOB
JUIsl OpraHru3Ma 4ejoBeKa; yMEHUE IPOrHO3UPOBaTh BIMSIHUE BEILIECTB

N XUMHYCCKUX IMPOLCCCOB HAa OpPraHu3M 4YCJIOBCKa M OKPYXKaAIOUIYIO

IPUPOJIHYIO CPEy

3.2

YMCHUC UHTCTPUPOBATL XMMUUCCKHUEC 3HAHUA CO 3HAHUAMHU OPYTUX

y4eOHBIX MPEAMETOB
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HAJIMYUE OMbITa pabOTHI C Pa3IMYHBIMM MCTOYHHKAMH WH(GOpMaLUU
no XUMUU (HayyHass U HAYYHO-TIOMYJISpHAs JUTepaTypa, CIOBapH,

CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

yMEeHHE OOBEKTHBHO OLIEHHBAaTh WH(POPMALUIO O BEIIECTBaX, HX
NpEeBpalICHUSIX W MPAKTUYECKOM  TNPUMEHEHWH UM YMEHHE

HCII0Jb30BaTh €€ JJI1 pECIICHUA y‘-Ie6HO—H03HaBaTeJ'II)HI)IX 3aaa4

BH&I[GHI/IC OCHOBAMH IIOHSTHIHOI'O arrmaparta u CHUMBOJIMYCCKOIO

S3bIKa XMMHHU JJISI COCTaBIICHHUS (POpMyS HEOpPraHMUECKUX BEIIECTB,




YpaBHEHUH  XUMHUYECKHUX  pEaKIMil; OCHOBAMH  XHUMHYECKOU

HoMmeHkiatypsl (IUPAC u TpuBnanbHOM)

YMeHue oOBSACHATH CBSI3b IOJIOKEHUS 3jeMeHTa B Ilepuonuueckoit
CUCTEME C UHCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHsSI aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa saapa, o0luee YHucio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB 10 3HEPreTHUUECKUM

YPOBHAM aTOMOB IIEPBBIX TpéX NEprUoaO0B, Kallusd U KaJIbLUA

[IpencraBnenne 0  MEPUOAMYECKOW  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paauyc aTtoma, 3JIEeKTPOOTPULIATEIbHOCTH),
IOPOCTBIX U CJOXHBIX BEIIECTB OT TMOJOXEHHUS] JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalblX @EpUOAAX U  TJIABHBIX

MOJIPYMIAX) U AIEKTPOHHOI'O CTPOEHUS aTOMa

YMmenue kinaccuupoBars:

7.1

XUMHNYCCKUEC DJICMCHTBI

7.2

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHYCCKUC pPCAKIIUN

YMeHue onpeaensaTh:

8.1

BAJICHTHOCTh M CTCIICHb OKHCJIICHUSA XHUMHWYCCKHUX DJICEMCHTOB, 3apsn

HOHa

8.2

BUJl XMMHYECKOW CBSI3M U THUIl KPUCTAJUIMYECKOW CTPYKTYpbl B

COCAMHCHUAX

8.3

XapakTep Cpe/ibl B BOJHBIX pACTBOpaX BEIIECTB (KUCIOT, OCHOBAHMI)

8.4

OKHUCJIHNUTCIIb U BOCCTaAHOBHUTCIIb

YMeHnue xapakTepu3oBath (pU3MUECKHe U XUMUYECKUE CBOMCTRA:

9.1

MPOCTBIX BEHIECTB (KUCJIOPOJ, O30H, BOAOPOI, rpaduT, amMmas,
KpeMHHi, a3oT, (ocdop, cepa, Xxjop, HATpui, Kanawii, MarHuw,

KaJIbLIWHA, aTFOMUHHM, KEJI€30)

9.2

9.3

CJIOKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX PACTBOPOB (BOJA,
aMMHAK, XJOPOBOAOPOJ, CEPOBOJAOPO, OKCHIBI M THUIPOKCHUbI
mertamioB [-IIA rpynmn, amomunus, meau (1), uunka, xeneza (I u
II), oxcuast yraepona (I u IV), kpemuus (IV), azota u dpocdopa (111
u V), cepel (IV u VI), cepuucras, cepHasi, a3oTucras, a3oTHasi,

docdopHas, yronbHas, KpeMHUEBAsI KUCIOTA U UX COJIH)

NPOrHO3MPOBaTh M XapaKTepU30BaTh CBOMCTBAa  BELIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHHA, IMPUMCHCHUC BCILICCTB B
3aBUCHUMOCTH OT UX CBOfICTB, BO3MOXHOCTBH ITPOTCKAHUA XUMHUYCCKUX

npeBpameHHﬁ B Pa3JIMYHLIX YCIIOBUAX

YMeHHEe COCTABIIATh MOJIEKYJISIPHBIE U MOHHBIC YPABHEHUS pEaKLUi, B

10
TOM 4YHCIIE:
10.1 peaxiuit HOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI
10.3 WUTIOCTPUPYIOIIUX ~XMMHUYECKHE CBOICTBAa M3yYEHHBIX KJIaCCOB
' (Tpyri) HEOPraHUYECKUX BELECTB
10.4 MOATBEPKIAIOIINUX TEHETHUECKYIO0 B3aUMOCBSI3b MKy HUMHU
11 YMeHue BIYUCIATh (IPOBOIUTE PACUETHI):
11 OTHOCUTENIbHYIO MOJIEKYJSIDHYI0O M MOJISIPHYIO MacChl BELIECTB,
. MacCOBYIO JOJIF0 XUMHUYECKOTO 3JIEMEHTA B COEIUHEHUN
11.2 MAacCCOBYIO JOJIIO BEIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3on
114 M0 YpaBHCHHUSM XHWMHUYECKHX PEAKIUA M HAXOIUTh KOJIHYECTBO
' BEIIECTBA, 00BEM M MACCy PEareHTOB WU IPOTYKTOB PEAKITUN
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJaMH  HAay4dHOTO TO3HaHUS  (HaOIroAeHHE,
121 U3MEpPEHHE, SKCIEPUMEHT, MOJEIUPOBAHKE) MTPU U3YUECHUH BEIIECTB U
' XUMHYECKHX SIBICHUN; yMeHue chopMmynupoBaTh MpodieMy Hu
NPENIOKUTh MYTU €€ PEIICHUS
122 Oe3omacHOi pabOThl € XMMHYECKMMH BEIECTBAMH, XUMHYECKOU
. MOCYy/10¥ ¥ JTaOOpaTOpPHBIM 000PYI0BAaHHEM
npaBuIaMu 0€30MaCHOTO 0OpaIIeHus ¢ BEECTBAMH, HCTIOIb3YEMbIMU
B TIOBCEHEBHOM KU3HH, TIPABUIIAMH TTOBEJICHUS B 1IEJIIX COepexKEeHUs
193 30pOBbSl M OKPYXKAIOIIEH NPUPOAHON Cpelbl; NMOHUMAHHUE Bpena
' (omacHOCTH) BO3ACUCTBUSL HA JKHUBBIE OPraHU3MBbI OINPEIEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHUS W TPEIOTBPALICHUS UX BPETHOTO
BO3JICHCTBUS
3 Hanuune npakTuyecKux HABBIKOB IUIAHHUPOBAHMSI U OCYLIECTBIICHUS
CIEIYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3y4eHUE U OomnHcaHue (HU3NMUECKUX CBOWCTB BEIECTB; 03HAKOMIICHHE

C (1)I/ISI/I‘IeCKI/IMI/I u XUMHNYECKUMHU SABJICHUSMMH, OIIBITHI,




WUTIOCTPUPYIOIINE MIPU3HAKY IPOTEKAHUS XMMHUYECKUX PEaKIUii

13.2

U3ydeHHEe CIIOCOOOB pa3feicHHs CMece

13.3

NOJIY4YEHUE KHCIOPOAA M M3Y4EHHUE €ro CBOWCTB; IIOJIy4CHHE
BOJIOPOJIa U U3YYEHHME €0 CBOMCTB; MOJIyYEHHE YIJIEKHCIIOrO ras3a U

HU3YUYCHHUC €TO CBOI>'ICTB; MOJIYYCHHUEC aMMHaKa U U3y4YCHUC €TI0 CBOICTB

13.4

IIPUTOTOBJICHUE pAcCTBOPOB C ONPENEIEHHOM MaccoBOM nosiei

paCTBopéHHOFO BCIICCTBA

13.5

NpUMEHEHUE WH/IUKaTOPOB (maxmyca, METHIIOpaHKa "
dbeHondTanenHa) s OMpeeIeHUsT XapaKTepa Cpeabl B pacTBOpax

KHUCJIOT U LIeno4ei

13.6

13.7

HUCCIICAOBAHHUEC H  OIIMCAaHHC CBOMCTB HCOPraHM4YCCKUX  BCHICCTB
Pa3JINYHBIX KJIACCOB; M3YUCHUC BSaI/IMO,Z[ef/'ICTBI/IH KHCJIOT C MCTajlllaMu,
OKCHJIaMH MCTAJJIOB, PaCTBOPUMBIMHA n HCPACTBOPHUMbBIMU
OCHOBaHUAMH, COJIIMHU; MOJYUYCHUC HCPACTBOPUMBIX OCHOBaHI/Iﬁ;
BBITCCHCHUC OJHOI'0 MCETalllla JApYruM M3  pPacTBOpa  COJIH;
HCCICIOBAaHUC aM(I)OTepHBIX CBOICTB THUAPOKCUIAOB AJIIOMUHHA U

LIUHKA

pEeIIeHUE AKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMaM: «OCHOBHBIE KJIaCcChl
HEOPTaHUYECKUX COCIMHCHMI; «DNEKTPOTUTHIECKAS
Iucconuanmsay, «BakHelImme HEMETalUIbl W HX COCOUHCHHSY,

«Baxxgeuie MeTaJuIbl 1 UX COEINHEHU)

13.8

XAMHUYECKHE  OKCIIEPHUMEHTBI,  WUIIOCTPUPYIOIIWE  MPHU3HAKH
NPOTEKAHUsI PeaKIMii MOHHOTO OOMEHa; KaueCTBEHHbIC PEaKIMH Ha
NPUCYTCTBYIOUIME B BOAHBIX PACTBOPAX HOHBI: XJIOPUI-, OpPOMHI-,
uomua-, cynedar-, ¢docdar-, kapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCU-UOHBI, KATUOHBI AMMOHUSI, MarHusi, KaJblLusi, aJIFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), IMHKA

14

VYmMenue:

14.1

IPEJCTaBIATh PE3YylbTaThl JKCIEpUMEHTa B (opMe BbBIBOJOB,
JIOKa3aTeNIbCTB, TpadUKOB M TAaOMUIl W BBIABIATH SMIIUPHUYECKHE

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATL CBA3U MCKIY PCaJIbHO HaGJIIOZ[aeMI)IMI/I XUMHNYECCKUMU
ABJICHUAMUA U IpOoHECCaMU, IMTPOUCXOAAINIUMA B MAaKpO- U MUKPOMUPE,

O0OBSCHATH MMPUYIHNHBL MHOFOO6paSI/IH BCIICCTB




HHEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kon

IIpoBepsieMblii 31eMEHT COAEP:KAHUS

HepBOHaqaanme XUMHUYCCKHEC ITOHATUSA

1.1

UucTteie BemecTBa 1 cMecu. CriocoObI pa3iesieHus cMeceit

1.2

ATOMBI © MOJICKYIJIBI. Xumuueckue daeMeHThl. CHMBOJIBI  XUMHYECKHX

OJICMCHTOB. HpOCTLIG " CJIOKHBIC BCIICCTBA.

1.3

Xumuueckas (I)OpMy.]'Ia. BaneHTHOCTE aTOMOB XUMHUYECKHX 3JIEMEHTOB. CTEIICHb

OKHCJICHUA

1.4

3aKOH TOCTOSHCTBA COCTaBa BCIICCTB. OTHOocuTeNnbHAsI aTOMHas Macca.
OTtHOCHUTENIbHAS MOJICKYJISIpHasE Macca. MaccoBas J0JI1 XUMHYCCKOI'O 3JICMCHTA

B COCAMHCHHUH

1.5

KomuyectBo BemectBa. Monb. MonsipHas macca. MounsipHblii 00BEM Ta30B.

Bzaumocss3b KOJIMYCCTBA, MACChl U YUCJIA CTPYKTYPHBIX CAWHUIL BCIICCTBA

1.6

OU3NYECKUE U XUMHUYECKHUE SIBJICHHS. XUMUYECKas pPeakiusi U €€ NPU3HAKHU.

3aKOH COXpaHEHHS MACChl BEIIECTB. XMMUUECKHE YPAaBHEHUS

2.1

[lepuonnueckuii 3akoH u Ilepuoguueckas cucTteMa XHMHUUYECKUX 3JIEMEHTOB
J.1. MenneneeBa. CTpoeHHE aTOMOB
[Tepuonnueckuii 3akoH. [lepuoanyeckas cucremMa XUMUYECKUX deMeHTOB [ M.

Menpeneesa. [lepuoasl n rpymmbl. @U3HYECKUI CMBIC MOPSAIKOBOTO HOMEPA,

HOMEPOB MEePHO/Ia U TPYIIIIBI AJIeMEHTa

2.2

Crpoenne aromoB. CoctaB aToMHbIX szep. M3oronsl. Dnexktponsl. CtpoeHue
AJIEKTPOHHBIX  000JI04eK aTOMOB TMepBbIX 20 XWMHYECKHX DJIEMEHTOB

[Tepuonnueckoit cucremsl .. Menneneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMHUYECKUX 3JIEMEHTOB IIEPBBIX TPEX
NIEPUOJOB, Kayus, Kaiuplusa (paguyca aTOMOB, 3JIEKTPOOTPHULIATEIBHOCTH,
METAJUIMYECKUX M HEMETAJUIMYECKMX CBOMCTB) M MX COCIMHEHHH B
COOTBETCTBUM C IIOJIOKEHHEM JJIeMeHTOB B Ilepuonnueckoil cucreme u

CTPOCHHUECM NX aTOMOB

CrtpoeHue BelecTa

3.1

Xumuueckasi cBsi3b. KoBaneHTHass (monsipHass W HETOJSpHAsi)  CBA3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  dJeMEHTOB.  MoHHas  CBs3b.

Merannnueckas CBSI3b




3.2

Tunsl kpucraminyeckux pemeéTok (aTOMHas, MOHHAs, MeTajulndyecKas),
3aBUCHUMOCTb CBOMCTB BELIECTBa OT THIIA KPUCTAJNIMYECKOM pElIETKH U BUJA

XUMHUYECKOU CBA3U

Baxwnerime npeAacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemeraibl u ux

coequHEeHHs. MeTauibl U MX COeIUHEHUS

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKUX COCIMHEHUH: OKCHIOB
(coneoOpasyromue: OCHOBHBIE, KHCJIOTHBIC, aMmdoTepHBbIe) u
HecoJieo0pa3yrome; OCHOBaHMW (MIEJIOYM W HEPACTBOPUMBIC OCHOBAHUS);
KHCJIOT  (KUCIIOpOJCONepKame ¥ OECKHUCIOPOJHBIC, OJHOOCHOBHBIE H

MHOT'OOCHOBHBIE); COJIEH (CPETHUX M KUCJIBIX )

4.2

du3nueckue MW XAMHYECKHE CBOMCTBA IMPOCThIX BCIICCTB-HEMECTAJIIIOB!

BOJIOPOJIA, XJI0pa, KHCIOpOo/a, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHS

4.3

OU3NYECKUE U XMUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAIOB: JIUTHUS,
HaTpusl, Kajvs, MarHusi U KaJIbLIMsl, alFOMUHUS, Kelie3a. DIEeKTPOXUMHUYECKUI

AL HAIPSKEHU METAIIOB

4.4

4.5

®u3znyueckue U XMMUYECKHUE CBOMCTBA BOJAOPOAHBIX COCIMHEHHN HEMETaJIOB:
XJIOPOBOJIOPOA, CEPOBOAOPO/IA, AMMHAKA

dusznueckue M XUMHUYECKHE CBOMCTBa OKCHIOB HemeTamwioB: cepwl (IV, VI),
azota(Il, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V), xpemuus(I1V). Ilonyuenue

OKCHJOB HEMETAJIJIOB

4.6

Xumnueckue cBoictBa okcuaoB: MetawioB [A-IIIA rpynm, muuka, meau(Il) u

xenesa(ll, III). [TomyyeHne OKCUAOB METAIIIIOB

4.7

XUMUYECKUE CBOWCTBA OCHOBAHUN M aM(POTEPHBIX THAPOKCUIOB (HAa MpHMEpe
TUAPOKCUIOB aIIOMUHUSA, Kene3a, [uHKa). [lomyyeHue ocHOBaHUN U

aM(pOTEPHBIX THAPOKCHIOB

4.8

OOue XMMHUYEeCKHe CBOWCTBA KHCIOT: XJOPOBOJOPOJHON, CEpOBOAOPOIHOM,
CEpPHHUCTOM, CEpHOH, a30THOH, (ochOpHON, KPEeMHHEBOH, yrojbHOH. OcoObie
XMMHUYECKHE CBOICTBAa KOHILIEHTPUPOBAHHOW CEpHOM W a30THOM KHUCIOT.

[Tonydyenue kuciaor

4.9

OO6mme xuMUIeCcKue CBOMCTBA cpenHux coleid. [lomyuenue coneit

4.10

[Monydyenue, coOupaHue, pacro3HABaHHE BOJIOPOJA, KHCIOPOIa, aMMHaKa,

YTIIEKHCIIOTO Ta3a B JIabopaTopuu

4.11

HonyquI/Ie aMMMHakKa, CCpHOfI U a30THOH KHCJIOT B MMPOMBIINIJICHHOCTH. O6H.II/IC

CII0COOBI MMOJIYyUCHUSA MCTAJIJIOB




4.12

I'enernueckas cBSI3b MCXKAY KilaCCaMM HECOPTaHUYCCKUX COCTUHECHHUI

XHUMUYECKUE PEAKIUU

5.1

Knaccudukanus XuMUYECKUX peaKkIUid MO pa3IMyHbIM MPU3HAKAM: [0 YHCITY U
COCTaBy Y4YaCTBYIOIIMX B pEAaKIMU BELIECTB, IO TemIoBoMy 3¢pdekry, 1Mo

W3MEHEHHIO CTEIICHEH OKMCICHUS XUMHUUECKUX 3JIEMEHTOB

5.2

TennoBoil 3¢ hexT XMMUYECKON peaklud, TEPMOXUMUYECKHE YPaBHEHUS. DK30-

U OHAOTCPMHUUYCCKUC PCAKIIUU. TepMOXI/IMI/I‘ICCKI/IC YpaBHCHUA

53

OKHCIIUTETFHOBOCCTAHOBUTENbHBIC peakiuu. OKHUCIUTEIN W BOCCTAHOBUTEIH.
[Ipoueccbl  OKHUCIIEHMSI W BOCCTAHOBJICHUS. DONeKTpOHHBIA  Oaylanc

OKHCIIUTECIILHOBOCCTAHOBHTEIILHOM p€akuuun

54

Teopust HMEKTPOTUTHUECKON nuccoruanuu. KaTnoHbl, aHMOHBI. DJIEKTPOJIUTHI U

HEOJICKTPOJIUTHI. CunbHBIE U Cl1a0bIE SJICKTPOJIMTEI. CrerncHb Jucconuanmuu

5.5

Peakuuy moHHOro OOMEHAa. YCIIOBHS NMPOTEKAaHUS PEAKIMHA HOHHOTO OOMEHa,

IIOJIHBIC U COKpaH_IéHHLIe HOHHBIC YPABHCHUA peaKI_II/Iﬁ

XuMUs U OKpy’Karolas cpenia

6.1

BemectBa u Marcpualibl B HOBCC,I[HCBHOI;'I JKM3HN denoBeka. be3omacHoe
HUCIIOJIB30BaHHUEC BEHICCTB W XHMHYCCKHUX peaKHI/Iﬁ B J'Ia60paTOpI/II/I u 6BITy.

HepBaﬂ IIOMOIIB IMPU XUMHUYCCKUX O0KOrax U OTPABJIICHUAX

6.2

XUMHUYECKOE 3arpsi3HEHHE OKpyXKaromel cpeabl (KUCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE II0YBbI, BO3JyXa U BOJOEMOB), CIOCOOBI €r0 IPEIOTBPALICHUS
[Ipenenbuas pomyctumasi konuentpauust BemiectB (ITJK). Ponp xumuum B
peIIeHNH HKOJIOTHYECKUX MpodieM. VYcuieHue NapHUKOBOTO 3¢¢ekra,

PaspymeHuc 030HOBOI'O CJIOA

6.3

[Ipumenenue cepsl, a3ota, ¢pocdopa, yriepoaa, KpeMHUSI U UX COCAMHCHUH B
OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH W CEeIbCKOM Xo3siicTBe. [IpumeHeHne
METAJUVIOB M CIUIAaBOB (CTallb, YYT'yH, AIOPAIIOMHUHUN, OpoH3a) B OBITYy H
MPOMBIIIICHHOCTH UX coeAuHeHui. [IoHsATHEe 0 KOPPO3UH METAJIOB, OCHOBHBIC

CIocoObI 3aLUTHI UX OT KOPPO3UU

6.4

[IpuposiHble HUCTOYHHMKHM YIJIEBOJOPOAOB (yroyib, MPUPOAHBIN Tra3, He(Th),

MIPOYKTHI X MepepadoTKu (OCH3UH), X POIb B OBITY U POMBIIUICHHOCTH

6.5

[lepBoHayanbHble TMOHATHS OO0 OPraHWYECKHX BEIIECTBAX KAaK O COCIMHEHHIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUIEH, 3TaHOJI, TJIMLEPHUH, YKCYCHas! KUCIIOTA).
[onsiTue 0 OMONIOTMYECKN BaXKHBIX BELIECTBAX: JKUpax, OeNKax, yrieBojax — U Ux

POJIK B ) KU3HH YCIIOBCKA




Pacuérrr:

7.1 o popmyIamM XUMHUIECKUX COCTMHCHUN
7.2 Macchl (MacCoBOI) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMUYECKUM YPaBHEHHSIM




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

* Xumus: 8-ii kiacc: 6a30BbIM YPOBEHB: YUEOHUK; 5-€ U3aHue, epepadoTaHHOoe
INabpuensn O.C., Ocrpoymo N.I'., CnaakoB C.A. AKIIMOHEPHOE OOIIIECTBO
«M3marensctBo «IIpocsemenue»

* Xumus: 9-1 kiracc: 6a30BbIl YPOBEHB: YUCOHUK; 5-¢ U31aHue, IepepadoTaHHOE
lNabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIIMOHEpHOE 0OIIECTBO

«M3parenscTBO «IIpocBeuienne»

METOIUYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

O.H.Sctpebosa [Toypounsie pazpadorku no xumuu kK YMK O.C.I'abpudiisina 8§,
9 xnacc, M., 2024

O.C.I'abpudmsn, ['.T".JIpicoBa Xumusi mpoBepOYHbIE U KOHTPOJIbHBIE pa0OTHI 9
kiacc , M., [Ipocsemenue, 2023

H.C.ITaBnoBa KoHTpoJibHBIE M CAMOCTOSATENbHBIE pA0OTHI IO XUMUU K YUEOHUKY
0O.C.I'abpunnsna, U.I.Octpoymosa, C.C.Cnaakosa "Xumus 8 kiacc", M.,

"Ox3amen", 2021

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
https://m.edcoo.ru

https://videouroki.net
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