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MNOACHUTEJIBHAS 3AIIMCKA
Pabouast mporpamMma yuebHOTO Kypca «lIpakTHKyM 1O XMMHW» Ha YPOBHE OCHOBHOTO
obmero o0pa3oBaHWs COCTaBJieHA Ha OCHOBE TpeOOBaHMUA K pe3ysibTaTaM OCBOCHUS
denepanbHOM  00pa30BaTENbHOW  MpOrpaMMbl  OCHOBHOIO  o0miero  oOpa3oBaHUS,
npezacrasieHHbix B @PI'OC OO0, B cooTBeTcTBUU ¢ (enepanbHOi pabodell mporpaMMoin 1o
yueOHOMY Kypcy «XuWMHUsS», a TakkKe Ha OcCHOBe (erepanbHO pabdoyeil MmporpamMmmbl
BOCIIUTaHMUS.

[Tporpamma «IIpakTHKyM TO XUMUW» TNpeAHA3HAUYCHA IS y4yammumcs 8-9 KiaccoB u
peanu3yeTr JOMOTHUTEIbHYIO (YIITyOJIeHHY0) MTOATOTOBKY IO TPEAMETaM €CTECTBEHHOHAYYHOTO
npoduisi, BBIMONHAET (PYHKIUM WHCTPYMEHTA, MHTETPUPYIOIIETO B ce0e Bce HEOoOXOIUMbIe
YCIOBHS ISl TIONyYEHHs]  €CTECTBEHHOHAYYHOTO OOpa3oBaHMs. YUEOHBIH Kypc SBISETCS
OPOMEACBTHUECKUM M HE TMpeaycMOoTpeH ¢eaepanbHbIM 0a30BbIM y4eOHBIM IIJIAaHOM, a
OCYILIECTBIIIETCSI 32 CYET MIKOJBHOTO KOMITOHEHTA. YYEHWKH JaHHOW 00pa30BaTebHOU
MPOrpaMMBbI - TOTEHIIUATBHBIE 00YYaIOIIHecs MPOTrPaMMBbl - €CTECTBEHHOHAYYHOTO MPOQUIIS.

[Iporpamma yae6HOTO Kypca «IIpakTHKyM 10 XUMHI» B LIEJIOM COTJIACYeTCsl BO BpEMEHHU
U C coiepxkaHHeM pabodeil mporpaMMbl y4eOHOTrO mpeamera «XHUMHsS» OCHOBHOTO OOIIEro
o0pa3zoBaHusi, W TMpeaycMaTpUBAET HUCIOJIb30BaHUE y4ueOHO-Meroaudeckoro komiuiekca O.C.
["aGpuensina u mp.

Bonbmioit Bkam B JOCTIDKEHHE TJIABHBIX IIeJIel OCHOBHOTO OOIIEro OOpa3oBaHHsl BHOCHT
uzyueHue ydeOHoro kypca «lIpakTHKyM MO XHMHW», KOTOPBIA HampaBlieH Ha JOCTIKEHHE
CIEQYIOIINX LeJIei:

* (QopmupoBanue y OOy4alOIIMXCS LEJIOCTHOTO  IPEJICTABICHUS O MHUPE U POJIH
XUMHUH B CO3JJaHUU COBPEMEHHOW €CTECTBEHHOHAYyYHOW KapTUHBI MHpA; YMEHHUS
OOBSICHATE OOBEKTHI M MPOIECCHl OKPYXKAIOWIEH AEHCTBUTEIBHOCTH, WCHONb3YS IS
3TOr0 XMUMHYECKHE 3HAHUS;

* MpPHOOpETeHHE SKCIEPUMEHTAIBHBIX yYMEHUH dYepe3 BOBJECUEHHE B JEATEIBHOCThH I10
PEIICHHIO SKCTIEpUMEHTANIbHBIX 33/1a4;

* TPOEKTUPOBAHWE W  peaju3alus BbIIYCKHHUKAMU OCHOBHOW  IIKOJIBI  JIMYHOU
00pa3oBaTeNbHONW TPAaEeKTOPUH: BBIOOP €CTECTBEHHOHAYYHOro Mpodwmis OoOyueHUH B
cTapuie mKoJe;

e o0ecreyeHue YCIEIIHOTO TPOXOXKACHUS HWTOTOBOM aTTecTallud MO XUMHH  JUIS
OPOAODKEHUS  00ydeHHMsT ¢  yriayOJeHHBIM  HM3yYe€HHEM  Y4YeOHBIX  IpeIMETOB
€CTECTBEHHOHAYYHOI'O HAIIPABJICHHSI HA CTYIIEHU CPEAHEro O0IIero o0pa3oBaHMs.

3amaun:

* ¢opMupoBaTh y oOydaromuXcsi yMEHHs BHIETh M MOHMMATh IIEHHOCTh OOpa30BaHUA,
3HaYMMOCTh XHUMHUYECKOTO 3HAaHWS Ui KaKIOro YeIOBEKa HE3aBHCUMO OT €ro
npodecCHOHaNBHOM NesSTENbHOCTH;

* pacmupATh MU YrayOJsTh TEOpPeTHMYECKHE 3HAHMUS 10 HEOPraHMYeCKON XWMHUU U
NPaKTUIECKON pOJN HAyKH [T OoJiee TITyO0OKOT0 OCBOCHHS XMMHUH B CPEIHEH IIKOJIE;

e (dopMHUPOBATH CHEIHAILHBIE YMEHUS U HABBIKK 0€3011acCHOTO OOpaIleHus C BEIIeCTBAMU
IpU pELIEHUH DSKCIEPUMEHTANBHBIX 3a7ad M MpU OOpalleHHMH C BelleCTBaMU B
MMOBCEAHEBHOM JKH3HU;

* pa3BUBaTh YMEHHs IOWCKAa, aHaIM3a U OOpabOTKM HMH(pOpPMAIMM, pPEIICHUs MpodIieM,
paznuuath (GakTbl U OLEHKH, CpPaBHUBATh OIICHOYHBIC BBIBOJBL, (OPMHUPOBATH
KOMMYHHKATHBHBIC HABBIKH, HABBIKM I[POBEICHUS HAONIOACHUS, W3MEPCHHUS U
SKCTIIEPUMEHTa, COTPYAHUYECTBA, (POPMyIHpOBaTh W OOOCHOBBIBaTH COOCTBEHHYIO
NO3MILHMIO TPH PEIICHUH 33724 MMEIOIUX YHHBEPCAILHOE 3HAYCHHE Ui pa3IMYHbBIX
BUJIOB JIEATEIHHOCTH



IIpu otOope coaepxaHus, Y4YUTHIBAIACH 3a7adya NPOPECcCCHOHATBHON MIOATOTOBKH
00ydJaromuxcsi K MPOAOHKCHUIO OOy4YeHHS B MPOPMIHLHOM €CTeCTBEHHOHAyYHOM KJlacce
cpenHed mkosbl. Iloaromy B mporpaMMmy  BKJIIOYEHBl MOHATHS: «OJEKTpPOHHAas U
anekTpoHorpaduueckas Gopmyisl atromoB», «Kpucramioruapars», «CKOPOCTh XUMHUYECKOU
peakin», «OKHCIUTEIbHO-BOCCTAHOBUTEIbHAS CIIOCOOHOCTh COEAMHEHHi», C KOTOPHIMU B
OCHOBHOM Kypc€ MNPEeIyCMOTPEHO JHIIb KpaTKO€ 3HAKOMCTBO. lIpu u3ydyeHHM 3JIeMEHTOB
(MeTayIbl TJIABHBIX W MOOOYHBIX MOArpymm; HemeTauibl [V-VII rpynn, uHepTHBIE ra3bl) U UX
COEIMHEHUN pacCMAaTpUBAIOTCS, B OCHOBHOM, BOIPOCHI, HE BKJIIOYEHHBIE B IMPOrPaMMY
OCHOBHOTO Kypca.
3HAYUTENIBHOE MECTO B COJACPKAHUU yUueOHOTO Kypca OTBOJUTCS XUMUUYECKOMY KCIIEPUMEHTY.
On mno3BoissieT cPopMUPOBaTH y YYallUXCs CIELUANbHBIE MpPEIMETHbIE YMEHHUs paboTaTh C
XUMUYECKMMH  BEIIECTBAMH, BBIINOJIHATH MPOCTBIE XWMHYECKHE ONBITHI, HAYYUTh UX
0€30IacCHOMY M 3KOJIOTMYECKH TPaMOTHOMY OOpallleHHI0 C BeIIeCTBaMH B OBITY M Ha
IIPOU3BOJCTBE.

B menax ycuneHus NOpaKTMUECKOM MOJATOTOBKM — y4YalIUXCS TEOPETUYECKUE  3aHATHUSA
COIMPOBOXKAAIOTCS JTAOOpaTOpHBIMU OmbITaMH. [IperycMOTpeHO mpoBeAeHHE CHEeHalIbHBIX
IIPaKTUYECKUX 3aHATUH.
Pemenne 3a1a4 — npu3HaHHOE CPEACTBO Pa3BUTHUS JIOTHUECKOTO MBIIIIEHUS YYAIIUXCS, KOTOPOe
JIETKO COYETaeTCs C APYTUMH CPEeICTBaMU U puémMamu oOpa3oBanus. BriroueHune pa3HbIX 3a1a4
IIPEAYCMAaTPUBAET NIEPEHOC TEOPETUYECKOI0 MaTeprasa Ha IMIPaKTUKY U OCYIIECTBIISTh KOHTPOJIb
32 €r0 YyCBOECHHEM, A YYAIUMCSl — CAMOKOHTPOJIb, YTO BOCIUTBIBAET UX CAMOCTOSITEJILHOCTH B
y4eOHOM pabore.
B 9 ximacce mpenycMOTpeHO BpeMsi Ha IOAIOTOBKY K MTOTOBOHM aTTecTalluyd MO XHMHHU 3a
OCHOBHYIO IIIKOJTY.
[Iporpamma paccuntana Ha 136 ypokos, mo 68 uacoB B rog B 81" u 9I' kiaccax, Ha ABa
y4eOHBIX Yaca B HEJEJII0 B TEUCHHE KaXJ0ro rojia 00yueHus.

C menpio peanusalid HANMOHAJIbHO-PErHOHAJIBHOIO KOMIIOHEHTAa B COJEp)KaHUE
y4eOHOTO Kypca «IPaKTHKYM MO XUMHUW» BKIFOYCHBI CIIETYIONINE TEMBI:

e MeTamibl B COBpEMEHHOM HAYKE U TEXHUKE

e AwnHamms BOOBI

o KecTkocTbh BOABI

e AsotHbIe U pochopHBIe yI0OpEeHUsS

o IIpuponnsie coequHEHUsT KPEMHHUS



COJEPKAHUE OBYYEHUA
8 knace

ITepBoHayajbHBbIC XMMHYCCKHE TOHATHSA
XuMUsT — HayKa O BEIIECTBAX, MX CBOMCTBAX W MPEBPAIICHUIX. XUMHUS U OOIICCTBO.
Xumunueckue mojenu. Moaenuposanue. [IoHsATHE 0 XUMHUYECKOM 3JI€MEHTE M (opMax ero cy-
IIECTBOBaHUsA: CBOOOJHBIX aToMax, MPOCTHIX M CJIOXHBIX BellecTBax. [IpeBpallieHus: BEIIECTB.
OTnuune XMMUYECKUX peakiuil oT Gpu3nueckux sBieHUN. PazneneHne cMecu Ha KOMIIOHEHTHI.
WNupexkcet 1 xodddunmenter. I[lepumoamyeckas cucremMa XuMHUeckux siementoB J[. .
MenneneeBa, ee CTpyKTypa: Majible W OONbIIME MEPHOAbI, TIPYNIbl U TMOATPYMIIBL.
[leproguueckast cucrema Kak CIpaBOYHOE MOCOOME Ui MOJyYEHHUs CBEACHHM O XUMHYECKHX
anementax. Mctopus co3manust Ilepuoamueckoil Tabmuipl xumudeckux snemeHtoB /J[. U.
MenneneeBa. @opmel [ICXD JI. . MenaeneeBa. 3HaKM XUMHUYECKUX DJIEMEHTOB. DTUMOJIOTUS
XUMHUYECKHX 3JIEMEHTOB. XuMuueckue ¢opmyibl. OTHOCHTENIbHBIE aTOMHAsi M MOJIEKYJIIpHAs
Maccel. MaccoBast 107151 XUMUYECKOT0 3JIEMEHTa B coelMHEeHnU. BanenTHocTs. BeiBon popmyrs
COEIMHEHUS 10 BAJIEHTHOCTH. Xumuueckue peakuuu. @orocuntes. ['openune. Kopposus. 3akoH
COXpAaHEHHs MacChl BEIIECTB. DK30TEPMHUYECKHE U SHIOTEPMUYECKHE pEaKUUU. YpaBHEHUS
XUMHUYECKHX peakluil: coelMHeHNE, 3aMelleHHe, pa3IokKeHne, OOMeHa.
JdemoncTpanuu. Mojenu aToMOB, MOJIEKYJ, KPUCTAUIMYECKUX PELIETOK, BEUIECTB, MOJE3HBIX
UCKOMNaeMbIX, MHUHepanoB, marepuanoB. I[ICXD JI. 1. MenneneeBa. XUMHYECKHE PEAKIHU.
TI'openue. Koppo3us. Tunel XUMUYECKUX PEAKIIUN.
JlabopaTopHble padoTbl. XuMUs — JKCIEpUMEHTAJIbHAsA HayKa. XMMUYECKUI JKCIIEPUMEHT.
DKCrepuMEHTAIbHOE MOATBEPKACHUE 3aKOHA COXPAHEHUS MaCChl BEILIECTB.
IIpakTnyeckue padorsl. MonenupoBanue Moiekysl. OOHapykeHHE Kpaxmaya B MPOAYKTax
nurtaHud. Pa3nenenne cMecu Ha KOMIIOHEHTHI. TUIBI XUMUYECKHUX PEAKLIUN.
Pacyernbie 3agaum u 3agaHus. OnpeleneHHe OTHOCUTEIBHOW MOJIEKYJISIPHOM MaccChl
coeMHEeHUs. MaccoBasi [0 JJIEMEHTOB B COCIMHEHUHM. BpIUMCIIEHHE MaccOBOW JOJIU
XMUMHUYECKOI0 3JIeMeHTa 1o ¢opmyie coeauHeHus. OrnpeneneHue BaJEHTHOCTH XUMHUYECKOTO
anemMeHTa 1o (gopmyiie BemecTBa. BeiBoa popmyiibl coennHeHus 1o BasieHTHOCTH. CocTaBlIeHHe
Ha3BaHMM OuHapHbIX coenuHeHMH. CocCTaBlieHHME YpaBHEHUH XUMMUYECKUX  pEeaKIUil.
CocraBieHne ypaBHEHUHN peaklMii COeIMHEHUS, 3aMEIICHUs, Pa3JI0KEeHHsI, OOMEHa.
BaxHeiilue npeacTaBuTe I HEOPraHW4YecKux BemecTB. KonyecTBeHHBbIC OTHOLICHHA B
XUMMHU
OObemHast 10519 KOMIIOHEHTa Ia30Boi cMmecu. Amtorponus kuciopoaa. ['openue. Oxkucnenue.
XapaKkTepuCcTUKa BaXXKHEHIIMX OKCHIOB. bHHApHBIE COCIUHEHUS METAUIOB U HEMETAJUIOB: OK-
cunbl, xyopuabl, cyiabpuasl u np. CocrtaBieHue ux ¢opmyn. buHapHble coenuHEHHs
HEMETAJIJIOB: OKCHUJIbI, JIETYYHE BOJOPOJIHbIE COEIMHEHUS, UX COCTaB M Ha3BaHMs. CocTaBlieHHE
dbopMyll OCHOBaHUU, KHCIOT U coNiel. XapaKTepUCTUKa BaXHEHIINX OWHAPHBIX COEIWHEHUN
BO/Iopoja. XapaKTepUCTHKa BaXKHBIX COJIEH B XKU3HU desioBeka. OTHOcHUTENbHAS TUIOTHOCTH ra3a
o ApyroMy rasy. XUMUYECKHE YpaBHEHUs. 3HauCHHE MHJIEKCOB U Ko3(pduruento. Cocras-
JICHUE YPaBHEHHH XHMHMYECKUX peakuuid. XHMMHYECKHE pEaKIUu C Yy4YacTHEM BOJOpPOAA.
MaccoBast 1 oObeMHas 10U KoMIOHeHTa cMecu. Yucno Aorajapo. KommdecTBo BerecTsa.
Monb. MomnspHass macca. MomsipHbIE 00beM Tra3000pa3HBIX BemiecTB. KpaTHble eTUHHIIBI
MU3MEPEHUS KOJIMYECTBA BEIIECTBA - MAJUIMMOJIb M KWJIOMOJIb, MUJUIMMOJIIPHAs. U KAJIOMOJISIpHAs
Macchl BEUIECTBA, MWUIUMOJSIPHBIA M KWIOMOJSIPHBIA OO0BEMBI Ta3000pa3HbIX BEIIECTB.
PacyeTsl ¢ Hcnonb30BaHMEM NOHATHI «KOIMYECTBO BEILECTBAY, «MOJIIPHAS MACCA», «MOJIIPHBIN
00BEM T'a30B», «UUCIO ABOTAIPOY, «IOIS».
JdemoncTpanuu. OOpa3ibl OKCHIOB, KHUCIOT, OCHOBaHWW W cojiei. OOpas3ibsl HEKOTOPHIX
METaJUIOB W HeMeTauloB. HekoTopele BemiecTBa Koau4ecTBOM 1 Monb. MomnsipHbIi 00beM
ra3000pa3HBIX BEIIECTB.
JlaGopaTopHble pa6oThbl. 3HAKOMCTBO C 00pa3laMH BELIECTB PA3HBIX KIACCOB.



IIpakTyeckne padorel. OmnpeneneHue KUCIOT B Npoaykrax nuranusd. OmnpeneneHue
KUCJIOTHOM, IIEIOYHON U HEUTPATILHOU CpE/I.

Pacyernble 3a1auu W 3ajaHudA. BpluncieHue kxonudecTBa BelleCTBA. BplunciieHHe 4ucia
MOJIEKYJl M aTOMOB B IIOPLUHM BEIIECTBA. BblYMciieHHME KOJIMYECTBA BEIIECTBA M MAaCChI I10
YpaBHEHHSIM XMMHUYECKMM peakuuid. BpluncieHne KoiauuecTBa BellecTBa M oObeMa 110
YPaBHEHHSAM XMMHYECKUM peakuuid. CoCTaBlICHHE XMMHUYECKUX YPAaBHEHUH C Yy4aCTHEM BOJBI.
OmnpeneneHue MaccoBOM JI0JIM pacTBOPEHHOro BemiecTBa. OmnpenereHHe Macchl pacTBOpA.
CocrasneHnne TekcTa 3a1a4 10 ONPECICHHBIM YCIOBUSAM U UX PEILICHUE.

OcHOBHBIE KJ1aCChl HEOPTAHUYECKUX COeAMHEHU I

Knaccudukanuss neopranmveckux BemiecTB. Oxcuapl. ['mapokcumbl. OcHoBanus. KuCIOTHI.
Amoporepubie ruapoxkcuasl. Conmu. Kpucrtamnoruapatsl. XapakTepucTHKa CBOHCTB OCHOBaHHIA
Ha IpUMeEpe LICIIOYM M HEPACTBOPUMOIO OCHOBAaHUA. XapaKTEPUCTUKA CBOWCTB KHUCIOT Ha
pUMepe COJITHOW M pa30aBIeHHON cepHOW. XapaKTepUCTHKa CBOWCTB coieil. 'eHeTnueckas
CBSA3b MEKY KJIACCAMU HEOPTaHUYECKUX BEIECTB.

JemoncTpanuu. O6pasisl OKCHI0B, KUCIOT, OCHOBAaHUN U COJICH.

JlabopaTopubie paGoThl. 3HAKOMCTBO C OOpas3laMHd  BEIIECTB  pPa3HBIX  KJIACCOB.
XapaKkTepuCTUKa CBOWCTB OCHOBAHMHM Ha IpUMEpE ILIEJI0YM U HEPACTBOPUMOIO OCHOBAHMIL.
XapakTepucTuka CBOMCTB KHUCIOT Ha TMpUMEpe COJSIHOW U  pa30aBICHHOW CEpHOM.
XapakTepucTUKa CBOWCTB cosieil. ['eHeTHMdeckas CBA3b MEXKAY KilacCaMU HEOPraHMYECKUX
BEUICCTB.

IIpakTuyeckne padorel. OmnpeneneHue KUCIOT B NpoAykrax mnuraHusd. OmnpeneneHue
KUCJIOTHOM, IIEJOYHOM WM HEWTpajdbHOW cper. PemieHue sKcnepuUMEHTANbHBIX 3a/lad MO TEeMe
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COEIUHEHUI.

Pacuernble 3a1a4u U 3aganus. Penienre ynpaxHeHuil U 3aaa4d no teme «OKkcuap». Penenne
pacueTHbIX 3azady 1o TteMe «Kuciore». Pemenuwe pacuerHbix 3azad no teMe «Conmy.
CocraBieHre COOTBETCTBYIOIIMX T'HAPOKCUAOB Uil OKcHI0B. CoCTaBl€HUE NPAKTHKO -
OPUEHTUPOBAHHBIX 3a7a4 10 TeMe «OCHOBHBIE KJIACCHI HEOPraHUYECKUX COCIUHEHUI.
Ilepuoguyecknii 3aKOH M NEpPHOJMYECKass cHcTeMa XuMHU4Yeckux 3Jiemenro JI. M.
MenpeneeBa. CTpoeHue aToma

XKuznp u nestensHOCTh /. 1. MenneneeBa. ATOMBI Kak (OpMa CyIIECTBOBAHUS XUMHUYECKUX
271eMeHTOB. OCHOBHBIE CBEICHMS O CTpoeHMH aToMoB. (CocCTaB aTOMHBIX sJ€p: IPOTOHBI,
HEUTPOHBI. B3aMMOCBA3b NOHATUHN NIPOTOH, HEUTPOH, OTHOCUTENIBHAS aTOMHAsl Macca, MaccoOBOE
yucio. V3MeHeHne uucia OpoTOHOB B sJpe aromMa — OOpa30BaHUE HOBBIX XUMHUYECKUX
areMeHTOB. M3oTomel. M3MeHeHrne yrcia HEHTPOHOB B siIpe aToMa — 00pa30BaHUE M30TOIOB.
CoBpeMEHHOE ONpPENEICHUE TOHATUS «XMMMUYECKHH d3JIeMEHT». OJeKTpoHbl. (CTpoeHue
AJNIEKTPOHHBIX YPOBHEM aTOMOB XHMHMUYECKHX JJIEMEHTOB MaibIX nepuogoB. [lonarne o 3a-
BEPILEHHOM DJJIEKTPOHHOM ypoBHe. [lepmonmyeckas cucrema xumuueckux snemeHtos JI. M.
MenzeneeBa U CTpOEHUE aTOMOB: (PU3MUECKHM CMBICI MOPSIIKOBOIO HOMEpa 3JIEMEHTa, HOMepa
rpynnsl, HoMepa nepuoga. Ilepuommueckuit 3axkon . M. MenneneeBa. M3MeHeHHEe CBONCTB
XMMHYECKHX 3JIEMEHTOB B NIEPUOJaX U IpyMIax.

Jdemoncrpanun. Mogenu aToMoB XMMHMYECKHMX 3JeMEHTOB. Ilepuoguueckas cuctema
xumuueckux anemenToB J[. . Meneneena.

PacueTHsble 3a1aun U 3agaHus. CocTaBieHHE 3JIEKTPOHHON (HOpMyIIbl aToMa JJIsi XUMHUYECKUX
anemeHToB Ne 1 - 18 B cucreme /1. . MenaeneeBa. CocTaBieHHe MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4 O XMMHUYECKUX JJIEMEHTaX.

XuMnueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

Yactuupel BeniecTBa: MOJIEKYJbI, aTOMBbI, HOHBIL. [I3MEHEHHE 4YKClla DJIEKTPOHOB HA BHEIIHEM
AJIIEKTPOHHOM YpPOBHE aTOMa XHUMHYECKOrO 3JieMeHTa — OoOpa30oBaHHE IMOJOXKHUTEIbHbIX U
OTPHLIATENIbHBIX HMOHOB. MOHBI, 00pa3oBaHHBIE aTOMaMH METAUIOB U HemeTaioB. [IpuumHbI
MU3MEHEHHUS] METAJUIMYECKUX U HEMETAINIMYECKUX CBOWCTB B Meprojax u rpynmnax. Odpa3oBanue
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OuHapHbIX coenuHeHui. [loHaTne 00 HMOHHON cBs3u. Cxembl O0Opa30BaHMS HOHHOW CBS3H.
B3anMopeiicTBe aTOMOB 2JIEMEHTOB - HEMETAIIOB MEXy OO0 - 00pa3oBaHUE JBYXaTOMHBIX
MOJIEKYJ MpPOCTBHIX BellecTB. KoBaleHTHas HEMOJSpHAas XUMHUYECKasl CBA3b. ODJIEKTPOHHBIE U
CTPYKTYpHBIE (dopMyibsl. B3anmoselicTBue aTOMOB HEMETAIJIOB MEXIY cO00# - oOpa3oBaHue
OMHApHBIX COCJMHEHUH HEMETAJIOB. OJEKTPOOTPULATEIbHOCTh. IloHATHE O TOJISAPHON
KOBAJICHTHOM CBA3U. THNbl KpuUCTaUIMUECKUX pemeTok. CTeneHb OKUCIEHUs 4YacTull B
coequHenuu. CocraBieHue (GOpMyJ BEIIECTB M0 CTEMEHAM OKUCICHUSA. MeETOJ 3JIEeKTPOHHOIO
6ananca. Kucnotsl, coiu B cBeT€ OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIU.
JdemoncTpaunu. Moaenu aToOMOB U MOHOB XMMHYECKHX 3JIEMEHTOB. llepuoanueckas cucrema
xuMmudeckux 3aeMeHToB . 1. Menaeneea. Moienu KpUCTaUIMYECKUX PELIETOK.
PacuerHble 3a1aun u 3aaanusa. CocraBieHHEe cXeM OOpa30BaHMs KOBAJICHTHOW HEMOJSPHOU
XUMU4YecKor cBsi3M. COCTaBIIGHHE CXeM OOpa30BaHUs KOBAJEHTHOW MOJSIPHOW XUMHUYECKOM
cBsi3u. OrmpeneneHne CTENeHM OKHUCIEHHs dYacTul] B coenuHeHud. CocraBienue (opmyi
BEIIECTB MO  cTeneHsM  okucieHuss.  CocTaBlieHME ~ ypaBHEHUMH  OKHUCIUTEIbHO-
BOCCTAHOBUTENBbHBIX PEAKLUH.

9 kiace
IToBTOpeHue 1 0000IeHNe cBeAeHNH MO Kypcy 8 ki1acca
PacnipoctpanenHocTh 31eMeHTOB B npupose 3emin U Kocmoce. Knaccudukanum 371eMeHTOB.
[leproIMYHOCTh CBOMCTB XMMHUYECKHUX JJIEMEHTOB M HUX COEJAUMHEHUW. ['eHeTnueckuid psa
Metaiia. ['eHernueckuid psan metamwia. (CBOMCTBA OCHOBHBIX KIJIACCOB HEOPraHUYECKUX
COCIHCHUM.
JKcnepuMeHTabHbIE 3a1a4M. [ eHeTnyecKast CBsA3b MEXy HEOPraHUYECKUMH COECUHEHUSIMH.
XHMHYeCKHe PeaKIiii B PACTBOPax
PactBopel. PactBopenme. Omnekrtponutsl. Hesnmektponutsl. Peaknum wWoHHOTO OOMEHa.
[IpuroroBnenue pacTBOpOB M3 KPUCTALIOTUAPATOB. KUCIOTHI - 3nexTponutel. KauecTBeHHBIN
coctaB kucnoT. KauecTBeHHbIN cocTaB ocHOBaHUN. OCHOBaHUS - AMEKTPOIUThl. KauecTBeHHBIN
coctaB cosied. Comu - snekrponutsl. [lomydenune coneit. IlpurotoBnenue pacTBOPOB H3
KpUCTaJUIOTUAPATOB.
IIpakTuyeckas pabGora. Peakuuu wnoHHOro oOmeHa. [IpuroroBieHHe pacTBOPOB U3
KpUCTaJUIOTUAPATOB.
JKcnepuMeHTaIbHbIe 3amaun. KauecTBeHHBIM cocTtaB KucnOT. KayecTBEHHBI cOCTaB
ocHoBaHMi. KauecTBeHHbIN cocTaB couneil. [loyuenue cosen.
Pacyernble 3amaum. Kucinorel - snektponutel. OcHOBaHMS - 3aekTponutsl. Comm -
AJIEKTPOJIUTHI.
HemeTtanbl
OTHOCHUTENBHOCTh MOHATUH «METauD», «HeMeTaim. Asorponus. ['anorensl B cBete OBP.
Cepa B cBete OBP. Cepnas kucinora - okuciautenb. [lonyuenne cepHOi KUCTOTHI. A30T B CBETE
OBP. Ilonyyenue amMMuaka B MPOMBINIIEHHOCTH. OCHOBHBIE CBOMCTBa THApaTa aMMHUaKa.
A3oTHas KucioTa - okucauTenb. [lomyuenue azoTHoil kucnotel. Hurpatsl B ceere OBP. docdop
— JIEMEHT XU3HU. A30THBIEC U (ochopHBIe yIOOpEeHUs. YTIIEpOa — XUMHUUECKUH 3JIEMEHT JKUBOM
U HexkuBOM mnpupozasl. Yriepox B cBere OBP. Opranmueckue BemectBa. Conu yroiabHOU
kucaoThl. XKectkocTs Boabl. [IpupoHble coennHEeHUsT KPEMHUSL.
JemoncTpanun. Komtekius MeTaioB M HeMmeTauioB. CepHast KHUCIOTa - OKUCIUTEINb.
O3zHakoMyeHHe ¢ 00pa3liaMu IPUPOIHBIX CHIIMKATOB. KOJIIeKIus OpraHnyecKrx BEIIECTB.
JlabopaTropHble ombIThl. B3aumoneiicTBue rujpara aMMuaka € NEPEXOAHBIMH METaLIAMH,
HEPaCTBOPUMBIMH THAPOKCHIAMH, C pacTBOpaMu cojiei. CBOWCTBA COJIEH YTrOJIBHOU KUCIIOTHI.
IIpakTuyeckne padorbl. Pemienune skcnepuMeHTalbHbIX 3amad o teme «Hemeramnsr VII
TPYIIBI U UX COCIWHEHHUsD». PelleHne sKcrepuMeHTanbpHbIX 3a1ad 1o teme «Hemeramnsr VI
TPYIIBI U UX COEIMHEHHUs». PemieHue skcrepuMeHTal bHBIX 3anay no teme «Hemertamnsr V



TPYIIBI U UX COCAUHEHHUsD). PellleHHne 3KCIepUMEHTanbHbIX 3an1ad 1o teme «Hemeramnsr IV
TPYIIIBI U UX COCTUHEHUS.

PacuerHble 3agaun. OObEMHBIE OTHONICHUS Ta30B MPU XUMHYECKHX peakiusx. TermoBoi
ekt xumuyeckux peakuuil. O0beMHast 10y raa B cMecH. BpluncieHne mMacchl IpoayKTa
peaKkuuu, eclii OJHO W3 BEIIECTB JaHO B M30bITKE. BhruncieHne odbeMa MPOAYyKTa PEaKIIHH,
€CJIM OJIHO U3 BEIIECTB JaHO B U30BITKE.

MeTanibl

W3 uctopuu OTKPBITUS U UCIIOJIB30BAaHNS METAJIIOB. MeTalibl B COBPEMEHHOM HAayKe U TEXHHKE.
Knaccudpukanus wmerammoB. OOpa3ipl MPUPOAHBIX COCIWHEHUH METauioB. MeTamibl -
BOCCTAHOBUTEIH. [Tomyuenue METaJJIOB: MAPOMETAILTYPrus, TUAPOMETAJLTYPIHUs,
ANEKTPOMETAILTYPrusi. DIEKTPOIN3 paciuiaBoB. [lonmyyeHue menoyHbIX METAIJIIOB AJIEKTPOIU30M
pacmiaBoB. ['eHeTnueckuid psa  menodyHoro wmeramia. CpaBHUTENIbHAs XapaKTEPUCTHUKA
aneMeHTOB Il A rpynnsl. ['eHeTHUecKHi psii IIETOYHO3EMEIBHOIO META/UIA. XapaKTepUCTHKA
OCpWIITUSL U €T0 COCNMHECHHM. XapaKTepUCTUKa MarHus M ero coenuHeHnid. [{luHk - d-amemeHt.
Kenezo- d-anement. CTpoeHHE aTOMOB 3TUX AJIEMEHTOB, (DU3MYECKHE U XUMHUYECKHE CBOICTBA,
COCIMHEHUS DJIEMEHTOB, UX IMpUMEeHeHHe. AMMOTEpHOCTh OKCHAAa M THAPOKCHAA IUHKA.
I'enernueckuii psn xesnesa.

JdemoncTpannu. O3HaKOMIJIEHHE C KOJUICKIMSIMU METAJIOB. B3anumoieiicTBre HaTpus ¢ BOJIOM.
BzaumopeiicTBue Maruus ¢ KUCIOPOIOM.

JlaGopaTtopHble onbIThl. PellleHNEe 3KCIepUMEHTaIbHBIX 3a7ad 1Mo teme «BzaumopeicTBue
METAJJIOB C pacTBOpaMU KHUCIOT M cojei». O3HakomieHne ¢ oOpaslaMud TPUPOTHBIX
COCIMHEHU MeTauioB. B3aumMmopjelcTBUE II€NIOYM HATpUs C pacTBOpaMU KHCJIOT U COJICH.
BzaumopeiicTBue Maruusi ¢ pacTBOpaMH KHCIIOT U COJiel. B3auMoercTBrue ruIpOKCUIA [IUHKA C
pacTBOpamMu KHUCJIOT W LIejaodeil. B3aumoneiicTBue »xene3a ¢ pacTBOpaMHU KHUCIOT U COJICH.
Bszaumoneiicteue coneir kenesza(Ill) m (III) ¢ pacrBopamm mienouei. BzanmopeiictBue
ruapokcuaos xeneza(ll) u (III) ¢ pactBopamu KucioT.

IIpakTuyeckue padotbl. [lonmydeHne amM@OTEpHOrO COENMHEHHUS U U3YYCHHE €r0 CBOWCTB.
KauecTBeHHBIE peakliii Ha KATUOHBI METAJUIOB.

Pacyernble 3amaum. Pemenne pacueTHpix 3agau 1o Teme «llomydyeHue MeTanioBy.
Bpruncienue maccoBo A0JIM BBIXOJA MPOAYKTA PEAKIHH OT TEOPETHUYECKH BO3MOKHOTO.
Pewmenue 3amgau no teme «CruiaBbiy».

HTorosoe noBTopeHue, 1eMOHCTPAIUS JUYHBIX JOCTHKEHUH y4alINXCs

Crtpoenue atoma. Ctpoenue mosekyin. Kinaccudukaims HeoOpraHn4ecKux CoeIMHEHUH.
Xumuyeckue peakiuu. KHUCIOTHbIE M OCHOBHBIE CBOMCTBA HEOPraHUYECKHX COCIUHECHUM.
OKHCIUTENBHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA HEOPraHUYECKUX coeAMHEeHUI. KauecTBeHHbIE
peaknuu Ha HOHBI B pacTtBope. KadecTBeHHbIE peakuuu Ha Ta3000pa3HbIC BEIIECTBA.
B3auMOCBsI3b pa3MyHBIX KJIACCOB HEOPraHMYECKUX BeUIeCTB. Pa3neneHue cMmeceil M ouncTka
BEILIECTB.

JdemoncTpauuu. Paznenenue cMecel 1 OUMCTKA BELIECTB.

JlabopaTopubie onbIThl. KauecTBeHHBIE peakIWU Ha HOHBI B pacTtBope. KaudecTBeHHBIE
peaxiuy Ha ra3000pa3HbIe BEIIECTBA.

Pacyernble 3agauyu. Pacuer maccel 1 00beMa MPOAYKTa PEAKIHMH, €CIU OJHO M3 BEIIECTB
JIaHO B BUJIE pAcTBOpA C OMPEIEICHHON MacCOBOM J0JIEll paCTBOPEHHOTO BEIIECTRBA.

IIVNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUS
JIM4HOCTHBIE Pe3yJbTaThI
OOyuJaromiyiecs yCOBEPUICHCTBYIOT TPUOOPETEHHBIE YMEHUS:



° OCO3HaHHO MPOSABIATH YYBCTBO OTBETCTBEHHOCTHM W joira nepen  PoauHoi,
I/II[GHTI/I(bI/II_II/IpOBaTB CGGH B Ka4C€CTBC Fpa)KI[aHI/IHa POCCI/II/I, OCO3HaBaTh " OIJ_IYH_IaTI:
JUYHOCTHYIO COMPUYACTHOCTD CyAh0€ POCCUICKOTO HApOIa;

° OCO3HaBaTb CIAWHCTBO MW NLCJIOCTHOCTb OKpPYy’XKaromero Mupa, BO3MOXHOCTH €TI0
IM03HABAEMOCTH U O0BSICHUMOCTH HAa OCHOBEC JTOCTHIKCHUM HAYKH,
® IMOCTCIICHHO BBLICTpAaNBAaTh cOoOCTBEHHOE OCJIOCTHOC MHUPOBO33PCHUC: OCO3HABATH

HOTpe6HOCTB U TOTOBHOCTHh K CaM006p8.30BaHI/IIO, B TOM YHCIC W B paMKax
CaMOCTOSITCIbHOM JICATSIILHOCTH BHE HIKOJIBI,

° OLOCHUBATL JKU3HCHHLIC CHUTyallMM C TOYKH 3PCHUMA 0e3omacHoOro 06pa3a JKHN3HHU U
COXpaHCHUS 310POBbA;

° OLOCHHUBATH 9KOJOTUYSCKUM pHUCK B3aMMOOTHOIIICHUH UeJIOBEKa U HIpUpPOABbL;

L4 (bOpMI/IpOBaTI: 9KOJIOTUYICCKOC MBIINIJICHUEC: YMCHHUC OLUCHUBATH CBOKO JACATCIIBHOCTH U

MOCTYNKHU JPYTUX JIOJACH C TOYKU 3PCHHSI COXPAHCHHS OKPYIKAIOIIeH Cpe/bl - TapaHTa
JKU3HH U 0JIaromojIyuus Jrojci Ha 3emiie.

MeTanpeaMeTHbIe pe3yJibTaThl

OOyuaroruecst pa30BBIOT YMEHHUS:

. CHUCTEMaTH3UpPOBaTh, COIMOCTABIATh, AHAJIU3UPOBaTh, 00OOIIATE M MHTEPIPETUPOBATDH
nH(pOpMaInIo, COACPKAITYIOCS B TOTOBBIX HHGOPMAITMOHHBIX O0BEKTAX;
o BBIJICJIATH TJIABHYIO U M30BITOYHYIO MH(OPMAIIUIO, BHIOJIHATH CMBICIOBOE CBEPTHIBAHUE

BBIJICJICHHBIX (DAKTOB, MBICIICH; MPeICTaBIATh MHOOPMAIIUIO B CXKATOM cI0BeCHOU (opme
(B BHIE TIaHA WJIM TE3MCOB) W B HAIJISAHO-CUMBOJIMYECKOW (opme (B BHIe TaOmwil,
rpadMUecKuX CXeM U AMarpamm, KapT MOHIATUH — KOHIENTYaJbHBIX AUAarpaMM, OMOPHBIX
KOHCIIEKTOB);

o 3aIOJTHATH U JIOTIONHATH TaOJIHIIBI, CXEMBI, THATPAMMBI, TEKCTHI.

OOyuaromnuecss MPUOOPETYT OMBIT MPOSKTHOW IEATEIBHOCTH Kak 0CO000H (GopMmbl yueOHOU
paboThl, CIOCOOCTBYIOIIEH  BOCIMTAHHIO  CaMOCTOSITCILHOCTH, HMHHUIIMATUBHOCTH,
OTBETCTBEHHOCTH, TIOBBIIIICHUIO MOTUBAIIUH U YPPEKTUBHOCTH YICOHOH ESTEITHHOCTH.

PerynstuBHbIC yHUBEpCATIbHBIC YUCOHBIC ICHCTBUS

OOyuJaromiyiecs yCOBEPIICHCTBYIOT TPUOOPETEHHBIE YMEHUS:

. BBIJIBUTaTh BEPCUU PEIICHHUS TPoOieMbl, (OpMYyIHpPOBATH THIOTE3bI, MPEIBOCXHINATH
KOHEYHBII pe3yJIbTaT;

. CTaBUTh 1eNb ACSITENFHOCTH HAa OCHOBE OMPEIEICHHON MpOoOJIeMbl U CYIIECTBYIOMIMX
BO3MOXKHOCTEI;

. dbopmynupoBaTh ydeOHbIE 3aJaud KakK IIaru JOCTHIXKEHHUs TIOCTABJICHHOW IIeJIU
JIeATEeIbHOCTH;

. OTIpe/IeNIATh HEOOXOMUMBIE JEHCTBHE(S) B COOTBETCTBUU C Y4eOHOH W TMO3HABATEIBHOMN
3a/1a4ell U COCTABIISATH AJITOPUTM HX BBINIOJHEHNS;

. 000CHOBBIBATh U OCYIIECTBIISITH BbIOOp HambOojee A((PEKTUBHBIX CHOCOOOB PEIICHHS
y4eOHBIX U MIO3HABATEIBHBIX 3a/a4;

. OTpEeNATE/HaXOUTh, B TOM YHCIE W3 TMPEAJIOKEHHBIX BAPUAHTOB, YCIOBUS IS
BBITIOJTHEHMsI Y4eOHO 1 MO3HABATENBHOM 3aa4u;

. BBIOUpaTh W3 MPEIJIOKEHHBIX BapHAHTOB M CAMOCTOSITENIBHO HCKATh CPEICTBA/pPecypcChl
JUTSI pEIICHUS 33]1a9¥/ TOCTHKEHUS TSI,

o COCTaBIIATh IUIAH  PEIICHUS  TPoOJIeMbl  (BBITIOJHCHWSI  MPOEKTAa,  MPOBEICHUS
UCCIIEIOBaHUS);

. OIICHUBATh CBOKO JEATEIBHOCTb, apryMEHTUPYs MPUYMHBI JOCTHKEHUSI WIM OTCYTCTBUS
IUTAHUPYEMOT'O pe3yJIbTarTa;

. CBEpATb CBOM JEUCTBUS C LEIBI0O M, MPU HEOOXOJUMOCTH, HCHPABISTH OIIUOKH
CaMOCTOSITEIJIBHO.



OLIEHUBAaTh MPOJYKT CBOEH JEATENBbHOCTH 10 33JaHHBIM W/WIA CaMOCTOSATENIBHO
OIIPEEICHHBIM KPUTEPUSIM B COOTBETCTBUU C LIEJIBIO ACATENBHOCTH;

HaOJI01aTh U aHAIM3UPOBATh COOCTBEHHYIO YUEOHYIO U MO3HABATEIBHYIO JESTEIBHOCTD U
JeSITEIBbHOCTD JPYTUuX 00yUaroIMXcsl B IPOLECCe B3aUMOIIPOBEPKH;

CaMOCTOSITCJIBHO OINpPEACNATh IPUYMHBI CBOErO YCIIeXa WM HEyCllexa U HaxXxOIWUTh
CHOocOOBI BBIXOJIA M3 CUTYalluU HEYCIIeXa;

[To3HaBaTeNbHBIC YHUBEPCATbHBIC YUCOHBIC ICHCTBHS
OO0yuaromuecs: pa3oBbIOT YMEHUS:

BBIJICTISITH OOMIMI MPU3HAK JBYX WM HECKOJBKHX MPEIMETOB WIH SBICHUH U OOBSICHATH
UX CXOJICTBO;

00BEANHSTH MPEIMETHI U SIBJICHUS B TPYMIBI IO ONpPEAEICHHBIM MPU3HAKAM, CPAaBHUBATH,
KiaccuuIpoBaTh U 000011aTh (DaKTHI U SBJICHNUS,

BBIJIETISITh SIBJICHUE U3 OOILEro psijia APYTUX SIBICHUM;

OTpeeNiATh 0OCTOSATENbCTBA, KOTOPbIE MPEIIIECTBOBAIN BO3HUKHOBEHUIO CBSI3U MEXKIY
SBIICHUSIMU, U3 OTHUX OOCTOSTENBCTB BBIACHATH OMPEICISIONINE, CIIOCOOHBIE OBITh
MPUYUHON TAHHOTO SIBJICHUS, BBISBIISATH IPUYUHBI U CIIECTBUS SIBICHMUIA;

CTPOUTH PACCYKJIEHUE OT OOLIMX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHUSM U OT YaCTHBIX
SIBIICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

CTPOUTH PaCCyXJICHHWE HAa OCHOBE CPAaBHEHHS IMPEJAMETOB U SBIICHUH, BBIICTSS MPH 3TOM
o011re Mpu3HaKH;

U3JaraTh MOJy4YEeHHYIO HHPOPMAIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE pellaeMoil 3a1a4u;
OOBSCHATH  SBIIGHUS, TMIPOLIECCHI, CBSI3M M OTHOINCHHUS, BBISBISIEMBIE B  XOJ€
MMO3HABATEJIbHON U UCCIEN0BATEIbCKON AEATEIBHOCTH;

BBISBJISITh M HA3BIBATh NPUYUHBI COOBITHS, SBJICHHS, CAMOCTOSITCIIEHO OCYIIECTBIISSA
MIPUYUHHO-CJICICTBCHHBIN aHaN3;

JIeNaTh BBIBOJ Ha OCHOBE KPUTHUYECKOTO aHAIM3a PA3HBIX TOYEK 3PEHUS, MOATBEPKIATH
BBIBOJI COOCTBEHHOM apryMeHTallel WM CaMOCTOSITEIbHO TOJTYyYEeHHBIMU JaHHBIMU.
0003Ha4YaTh CHMBOJIOM U 3HAKOM MPEAMET U/UJTH SIBICHUE;

ONpeeNATh JIOTHUECKHE CBA3M MEXIYy IpelIMeTaMu W/WIN SBICHUSAMH, 0003HAa4aTh
JTAaHHBIE JIOTHYECKUE CBSI3H C TIOMOIIBIO 3HAKOB B CXEME;

CTPOHTH MOJIEIIL/CXEMY Ha OCHOBE YCJIOBUH 3a/1a4M W/WIIH CTIOC00a €€ PEIICHNUS;
NEPEeBOUTh  CIIOKHYIO IO  COCTaBy HHGOpMAIMIO H3  TPaQUUECcCKOro WM
(dbopMann30BaHHOTO (CUMBOJILHOTO) MPEACTABICHUS B TEKCTOBOE, U HA00OPOT;

CTPOUTH CXEMY, aJrOpPUTM ACHCTBHSI, WUCIPABIATH WM BOCCTAHABIMBATH HEU3BECTHBIN
paHee aNrOpUTM HAa OCHOBE MMEIOIErocs 3HaHUs 00 00BEKTEe, K KOTOPOMY IMPHUMEHSETCS
aJITOPUTM;

HaXOIUTh B TeEKCTe TpedyeMylo HH(popManuio (B COOTBETCTBUU C LEISIMU CBOEH
JIeATEITLHOCTH ),

OpUEHTUPOBAThCS B COJEPKAHUM TEKCTa, TMOHUMATh LEJIOCTHBIM CMBICT TEKCTa,
CTPYKTYypUPOBATh TEKCT;

PeoOpa3OBEIBATh TEKCT, «IEPEBOMS) €ro B JAPYTYI0 MOIAIBHOCTH, WHTEPIPETHPOBATH
TEKCT (XyA0KECTBEHHBIN U YUeOHBIH, HAyUYHO-TIOMYJISPHBIN, HH)OPMAIIMOHHBIH);
OTIpEIeNIATh CBOE OTHOIIEHUE K MPUPOTHON Cpeie;

MPOBOAMTH MIPUUUHHBIN U BEPOSTHOCTHBIN aHAIN3 SKOJIOTHUECKUX CUTYaIuil;
OCYIIECTBIIATH B3aUMOJCHCTBHE C DIIEKTPOHHBIMU MTOMCKOBBIMHU CHCTEMaMHU, CIIOBAPSIMH;

KoMMyHUKaTHBHBIC YHUBEPCAIbHBIC YIeOHbBIE ACHCTBHS
OO0yuarolmiyecs yCOBEpUICHCTBYIOT TPUOOPETEHHBIE YMEHUS:

OnpeacC/IATL BO3MOXXHBIC POJIM B COBMECTHOM ACATCIIBHOCTH,

NPpUHHUMAThL MO3UIHIO COGGCGI{HHK&, MNOoOHMUMasg NO3UIHI0 APYTroro, pa3jindartb B €0 pCUU:
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MHEHUE (TOUKY 3pEHHsI), JOKa3aTelNbCTBO (ApryMeHTHI), (DaKThl; THUIOTE3bI, AKCHOMBI,
TEOPUH;
KOPPEKTHO M apryMEHTHPOBAHO OTCTAMBaThb CBOIO TOYKY 3PEHMS, B JHUCKYCCUH YMETb
BBIIBUTATh KOHTPAPTYMEHTHI, Mepedpa3supoBaTh CBOI MBICHb (BIAJCHHE MEXaHU3MOM
HKBHUBAJICHTHBIX 3aMEH);
BBIIETISITH OOIIYIO TOUKY 3PEHHS B IUCKYCCHUMU;
OpraHW30BBIBATH y4uyeOHOE B3aUMOJACHCTBHE B Tpymme (OmpeaensTh oOmue Ieny,
pacrpenenaTh poJid, JOrOBApUBATHCS IPYT C APYTOM U T. 11.);
NPEJCTaBIATh B YCTHOW WM THUCBMEHHOW (opMe pa3BEepHYTHIH IUIaH COOCTBEHHOM
JIeATEIbHOCTH;
coOmogaTh HOPMBI MyOJMYHON peyw, peraiaMeHT B MOHOJOT€ M JUCKYCCHH B
COOTBETCTBUM C KOMMYHUKATHUBHOM 3a7a4eii;
C03/1aBaTh NMMCbMEHHBIE «KJIMIIUPOBAHHBIE» U OPUTMHAIBHBIE TEKCTBI C UCIIOIb30BAHUEM
HEOOXOTUMBIX PEUCBBIX CPEJICTB;
I[[EJICHANIPABIICHHO HMCKaTh M HCIIOJNIB30BaTh MH(DOPMAIMOHHBIE PECYPChl, HEOOXOAMMBIE
JUISL pEeIIeHUs YIEOHBIX M MPAKTHYECKUX 3a7a4 ¢ moMotbio cpeacts UKT;
BbIOUpaTh, CTPOUTH W UCHOJH30BaTh aJE€KBAaTHYIO HMH()OPMAIMOHHYIO MOJENb IS
neperadyd CBOMX MBICIEH CpEJCTBAMH €CTECTBEHHBIX H (DOPMANbHBIX S3BIKOB B
COOTBETCTBHUU C YCIOBUAMH KOMMYHHUKALINH;
UCIIOJIb30BAaTh KOMIBIOTEPHBIE TEXHOJOTUM JJIs pPELIeHUS HHPOPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX Y4€OHBIX 3a71a4, B TOM YHUCJIE: BBIYUCICHHE, TOKIA0B, pedepaTos,
CO3J]aHUE MIPE3CHTALUN U Jp.

IIpeameTHbIE pe3ybTATHI

Y4eHHK HAYy4YUTCH:

OMHCHIBATh CBOMCTBA TBEPIBIX, KHUAKHX, Ta3000pa3HbIX BEIIECTB, BBIACNAS HX
CYIIECTBEHHBIC MPU3HAKY;

XapaKTepU30BaTh BEIIECTBA IO COCTaBY, CTPOCHUIO M CBONCTBaM, YCTaHaBJIMBATh
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U MEXy JaHHBIMU XapaKTePUCTHKaMH BEIIECTBa;
PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKHUX MOHSATHH «aToM», «MOJIEKYJIa», «XUMUYECKUN
AIIEMEHT», «IPOCTOE BEIIECTBO», «CJOKHOE BEIECTBO», «BAJICHTHOCTHY», HCIOIB3YS
3HAKOBYIO CUCTEMY XHMUHU;

M300paxaTh COCTAB MPOCTEHUIITUX BEIIECTB C MOMOIIBI0 XUMUYECKUX (OPMYI U CYIIHOCTh
XUMUYECKHUX PEAKIUH ¢ TTOMOIIBI0 XUMHUYECKUX YPaBHCHUI;

BBIYUCIISITh OTHOCHUTEIBHYIO MOJEKYISIPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB, a TaKkXke
MacCCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTA B COCAUHEHUSAX ISl OLEHKU HUX MPAKTHYECKOMN
3HAYNMOCTH;

CpPaBHHUBATH 1O COCTaBY OKCHJIbI, OCHOBAHMS, KUCJIOTHI, COJIH;

KJIacCU(UIIUPOBATH OKCHJIBI 1 OCHOBAHUS MO CBOMCTBAM, KUCJIOTHI U COJIU 110 COCTaBY;
MOJIb30BaThCA 1a00PaTOPHBIM 000PYIOBAaHHEM U XUMHUYECKOH MOCY10H;

MPOBOAMUTH HECIIOKHBIE XUMHUYECKHE OMBIThI M HAONIONCHUS 32 M3MEHEHHUSIMHU CBOMCTB
BEIIIECTB B MPOIECCE WX MPEBpaIEHUI; COOIIOAAaTh MPaBuiia TEXHUKH 0€30MaCHOCTH TIPHU
MIPOBEJICHUH HAOIIOICHUI U OIBITOB;

paznuyaTh AKCIEPUMEHTAIbHO KHUCIOTHI W WIENOYH, TOJB3YSICh HWHAMKATOPAMH;
OCO3HaBaTh HEOOXOIWMOCTh COOJIIOMCHHS Mep O€30MacHOCTH TpHU OOpalleHUH C
KUCIIOTAMU H IIECIOYaAMHU.

pacKpsIBaTh CMBICI Iepuoguyeckoro 3akoHa /{. 1. Menneneesa;

OTIHCHIBATh U XapaKTepPU30BaTh TAOIUUHYIO (DOPMY MEPHOINIECKON CUCTEMBI XUMHUYECKHUX
2JIEMEHTOB;
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XapaKTepu30BaTh COCTaB AaTOMHBIX SIEp U paclpeaesieHHe 4YHucia 3JIEKTPOHOB IO
AJIEKTPOHHBIM CJIOSIM aTOMOB XMMHYECKUX 3JE€MEHTOB MaJIbIX MEPHUOJOB MEPUOAUUECKOM
CUCTEMBI, a TAK)Ke KaJIus ¥ KaJblLINS;

pa3ianyaTh BUIbl XUMUYECKOW CBSI3U: MOHHYIO, KOBAJIEHTHYIO MOJSPHYIO, KOBAJIEHTHYIO
HENOJISIPHYIO U METAJTINYECKYIO;

n300pakaTh dJIEKTPOHHO-UOHHBIE (POPMYJIBI BEIIECTB, OOpPa30BAaHHBIX XUMHUYECKUMH
CBS3SIMU Pa3HOTO BUA;

BBISIBJISITH 3aBUCHMOCTh CBOWCTB BEIIECTB OT CTPOCHUS MX KPUCTAIIMUECKHX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJICKYJIIPHBIX, METAJUIMUYECKHX;

XapaKTepU30BaTh XUMHUYECKHUE OJJIEMEHThl W HMX COCJAMHEHHS HAa OCHOBE TOJIOXKECHHS
AJIEMEHTOB B TIEPUOIUIECKON CUCTEME M OCOOECHHOCTEH CTPOCHHSI MX aTOMOB;
XapaKTEepU30BaTh HAYYHOE MU MHUPOBO33PEHUYECKOE 3HAUCHHUE MEPUOAMYECKOTO 3aKOHA M
MePUOINYECKON CHCTeMbl XuMuueckux saemeHToB JI. V1. MenaeneeBa; * 0OBACHITH CyTh
XUMHYECKHX TPOIECCOB U X MPHUHIIMITAATBHOE OTIUYHE OT (PH3UIECKUX;

Ha3bIBaTh MPU3HAKU U YCJIOBHS MPOTEKAHUS XUMHUYECKUX PEaKIIHi;

YCTaHABIIMBATh MPUHAUICKHOCTh XMUMHYECKON pEeaKIUu K ONPEeAeIEHHOMY THIY IO
OJIHOMY U3 KJIaCCHU(UKAIMOHHBIX MPU3HAKOB: 1) MO YKCIY M COCTaBY UCXOAHBIX BEIIECTB
U MPOAYKTOB PEAKIMU (PEaKkMu COSAUHEHUS, PAa3NIOKEHHs, 3aMeIlieHHsI 1 0OMeHa); 2) 1o
BBIICJICHUIO  WJIM  TOTJIOUIEHUIO  TEIUIOTHl  (peakuMu  HK30TEPMHUYECKHE U
SHAOTEPMUYECKHE); 3) MO U3MEHEHUIO CTEMEHEW OKUCIEHUS XUMHUYECKUX 3JIEMEHTOB
(peakuu OKHUCITUTEIHLHO-BOCCTAHOBUTEIBHEIE); 4) MO 00paTMMOCTH Mpolecca (peakiuu
oOpatumbie 1 HEOOpaTUMBIE);

COCTaBJIATh YPABHEHMS DIIEKTPOJIMTHYECKOM IUCCOLMALUU KHUCJIOT, IIEJIOYEH, COJIeH;
MOJIHBIE U COKPAILIEHHBIC MOHHBIE YPaBHEHHsI peakiuii 0OMeHa; ypaBHEHUSI OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIINA;

MIPOTHO3MPOBATh MPOAYKTHl XUMHYCCKHX PEaKIui Mo (HopMyraM/Ha3BaHUSM HCXOTHBIX
BEIIECTB; OMPEACNATh HCXOJHBbIE BelleCcTBA MO QopMylaM/HA3BaHUSIM TMPOAYKTOB
peaKium;

COCTaBJISITh YPABHEHHS PEAKIIMi, COOTBETCTBYIOUIUX IOCJIEAOBATEIBHOCTH («IICTIOUKE))
MpeBpalIeHU HeOPraHMYECKHUX BEIIECTB Pa3IMUHbIX KJIACCOB;

BBISBJISITH B MpOIIECCE€ DIKCIEPUMEHTA MPU3HAKU, CBHUJIETENBCTBYIOUIUE O MPOTEKAHUU
XUMHUYECKOU PEaKInu;

MIPUTOTOBJISITH PACTBOPHI C ONPEACIEHHON MAaCCOBOM 10JI€M PAaCTBOPEHHOTO BEILIECTBA;
OTpEeNATh XapakTep cpeAbl BOIHBIX PACTBOPOB KHUCIOT U IIENOYeH MO H3MEHEHHIO
OKpacKH UHJIUKATOPOB;

MPOBOJIUTh KAUYECTBEHHBIE PEAKIUMH, MOJTBEPXKIAIOLUIME HAJIMYKME B BOJHBIX PAacCTBOpaAxX
BEIIECTB OTACIbHBIX HOHOB

OTIpEIeNATh MPUHAMIEKHOCTh HEOPraHMYECKHX BEIIeCTB K OJHOMY U3 H3yUYEHHBIX
KJIACCOB/TPYIIIT: METAJUTBI U HEMETAILIBI, OKCHJIBI, OCHOBAHUS, KACJIOTHI, COJI;

COCTaBIIATH ()OPMYJIBI BEIIECTB IO UX HA3BAHUSM;

OTPENIETISATh BAJICHTHOCTh M CTETICHb OKUCJICHUS DJIEMEHTOB B BEIICCTBAX;

COCTaBIATh (OPMYJIBI HEOPraHWYECKUX COEIMHEHUN IO BaJCHTHOCTSIM M CTENEHSIM
OKHUCJICHHS JIEMEHTOB, a TaKXe 3apsgaM HMOHOB, YKa3aHHBIM B TaOIUIlE PACTBOPHUMOCTH
KHCJIOT, OCHOBAHWM U COJICH;

OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHHUS (PU3NYECKUX M XMMHUYECKHUX CBOMCTB MPOCTHIX
BEIIECTB (METAJUIOB U HEMETAJUIOB) U UX BBICIIUX OKCHJIOB, 00pa30BaHHBIX AJIEMEHTAMU
BTOPOTO U TPETHETO MEPUOJIOB;

Ha3bIBaTh OOLIMEe XMMHUYECKHUE CBOMCTBA, XapaKTEPHbIE IJI TPYII OKCUIOB: KHUCIOTHBIX,
OCHOBHBIX;

11



Ha3bIBaTh OOIIME XHMHYECKHE CBOWCTBA, XapakTEpPHBbIC I KaXKIOTO M3 KJIACCOB
HEOPraHWYECKUX BELIECTB: KUCJIOT, OCHOBAHUM, COJIEH;

MIPUBOJIUTH MPUMEPBl  PEaKUuu, MOATBEPKAAOIMINX  XUMHUYECKUE CBOMCTBA
HEOPraHWYECKHUX BEIIECTB: OKCUI0OB, KUCIIOT, OCHOBAHHUI U COJEH;

ONpENEATh BEIIECTBO-OKHUCIUTEIb W BEHIECTBO-BOCCTAHOBHUTENIb B OKHUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIIUAX;

COCTAaBIISATh OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIA OayaHc (1T M3YYEHHBIX DPEAKIIH) I10
MPEAJIOKEHHBIM CXEMaM PEaKIIHil;

MPOBOANTH JTaOOPATOPHBIE OMBITHI, MOATBEPKAAIOIINE XUMHUECKHE CBONCTBA OCHOBHBIX
KJIACCOB HEOPTAaHUYECKUX BEIIECTB;

Y4yeHuk MOJYYIMT BO3MOKHOCTDb HAYIYUTHCH:

IPaMOTHO O00OpaIIaThCs C BEIIECTBAMHU B TIOBCETHEBHOM JKU3HH,

0CO3HaBaTh HEOOXOIUMOCTh COOIOICHUS TIPABHII SKOJOTHIECKH 0€30MacHOTO MOBEICHUS
B OKpY’Karolen NpupoaHOM Cpee;

MOHUMATh CMBICII ¥ HEOOXOIUMOCTh COOJIONICHUS TpPEANUCaHUMN, TMpeIaraéMpiX B
WHCTPYKIUSAX 110 UCTIOIB30BAHUIO JICKAPCTB, CPEICTB OBITOBON XUMHUH U JIP.;
UCIIOJIb30BAaTh  MPHOOPETEHHBIC  KIIFOYEBBIE  KOMIIETCHTHOCTH TIPU  BBITIOJIHEHUHU
HCCIIEIOBATENIbCKUX MPOEKTOB MO0 M3YYEHHUIO CBOMCTB, CIOCOOOB TIOMY4YEHUS U
pacrio3HaBaHUS BEIIECTB;

pa3BUBaTh KOMMYHUKATHBHYIO KOMIICTCHTHOCTh, HCIIOJIB3YsI CpPEACTBA YCTHOW W
MUCbMEHHOW KOMMYHHKAIIMM TpU paboTe ¢ TEeKCTaMH Y4eOHWKAa W JOMOJHUTEIBHOMN
JUTEPATYPOH, CIPABOYHBIMU TAOJIUIIAMU, TPOSIBIISITh TOTOBHOCTD K YBAKCHHUIO HHON TOYKH
3peHus Ipu 00CYKIECHUH PE3yIbTaTOB BHIMIOJIHEHHON pa0oTHI;

OOBEKTUBHO OIICHHBaTh HWHGOPMALMI0O O BEIIECTBAX W XUMHUYECKUX TpoIleccax,
KPUTHYECKH OTHOCHUTHCSI K TICEBIOHAYYHOW HWH(OPMAIMH, HEIOOPOCOBECTHOW peKiiame,
Kacarolleicsl UCTIOIb30BAaHUS PA3IMYHBIX BEILIECTB.

OCO3HABaTh 3HAUYCHUE TEOPETUUECKUX 3HAHUM JUISI IPAKTUUECKON ACeSITENbHOCTH YEIIOBEKa;
OTHCHIBATh U3yUYCHHBIE 0OBEKTHI KaK CUCTEMBI, IPUMEHSS JIOTUKY CHCTEMHOTO aHaN3a;
MPUMEHSTh 3HAHUS O 3aKOHOMEPHOCTSX MEPUOTNYECKON CHCTEMbl XUMUYECKUX AJIEMEHTOB
JU1s1 OOBSICHEHUSI M TIPEJIBUICHHUSI CBOMCTB KOHKPETHBIX BEIIECTB;

pa3BuBaTh MH(POPMAIMOHHYIO KOMIIETEHTHOCTH ITOCPEJACTBOM YIUIYOJICHHUS 3HAHHK 00
HUCTOPUU CTAHOBJICHHS XUMHUYECKOW HAyKH, €€ OCHOBHBIX MOHSTHH, TEPUOJIHYECKOTO
3aKOHa KaK OJIHOTO M3 BaXKHEHIIMX 3aKOHOB MPHPOJBI, O COBPEMEHHBIX JOCTHKCHUSIX
HAYKU ¥ TEXHHUKH.

COCTAaBIISATh MOJICKYJIIPHBIC W TOJHBIC WOHHBIC yYPaBHEHHUS 1O COKPAMEHHBIM HOHHBIM
YpaBHEHUSM;

MPUBOIUTH MPUMEPHI PEAKIUN, MOATBEPKAAOIINX CYIIIECTBOBAHNE B3aUMOCBS3H MEXIY
OCHOBHBIMH KJIACCAMU HEOPTAHUYECKUX BEIIECTB;

MIPOTHO3UPOBATH PE3YyJIbTAThl BO3ICHCTBUS Pa3IMUHbIX (PAKTOPOB HAa U3MEHEHHUE CKOPOCTH
XUMHUUYECKON PEAKIINU;

MPOTHO3MPOBATh PE3yJbTaThl BO3JCUCTBUS Pa3NUYHBIX (AKTOPOB HA CMEIICHUE
XUMHUYECKOTO PABHOBECHS.

MIPOTHO3UPOBATH XMMHUYECKHE CBOMCTBA BEIIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;
MPOTHO3UPOBATh  CIIOCOOHOCTH ~ BEIIECTBA  NPOSBISITH  OKUCIHUTEIBHBIE  WIIH
BOCCTAaHOBUTEIIbHBIC CBOWCTBA C YYETOM CTEICHEH OKHWCIICHHUS JJICMEHTOB, BXOMSIIHUX B
€ro COCTaB;

BBISIBJISITH CYIIECTBOBAaHHE T€HETUYECKOM B3aMMOCBA3M MEXKAY BEIIECTBAMHU B pSIY:
MIPOCTOE BEIIECTBO - OKCHJI - TUAPOKCHUJT - COJIb;
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L OpTraHU30BbBIBATH, IPOBOAUTE YUCHUUYCCKHUE IMMPOCKTHI 110 UCCICTOBAHHIO CBOMCTB BCIIIECTB,
HMCIOIUX BA’KHOC MPAKTHYCCKOC 3HAUCHUC.
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TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

KoanuyecTBO 4acoB
HaumeHoBaHMe pa3iesioB U TeM

NporpaMMsbl Bceero

Ne i/m

Pasznea 1. IlepBoHayaibHbIe XUMHYECKHE OHATHUSA

Xumusi — BaxkHas 00J1aCTh
1.1 €CTECTBO3HAHHUS U IIPAKTUUECKOU 7
JIEATEIIbHOCTH Y€JI0OBEKA

1.2 BemectBa 1 XUMHUYECKHE pEAKIUU 15

Uroro no pazgeny 22

KonTpoJbHbIe IIpakTH4eckune
padoThI padoThI

JyeKTpoHHbIe (LM pOoBbHIE)
o0pa3oBaTe/bHbIe pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

Paznen 2. BaxkHeillne npeacTaBuTe/ i HeOPraHudecKux Bemecrs. KoimyecTBeHHbIE OTHOIIEHUS B XUMUU

Bo3znyx. Kucnopona. Ionsitie 06

2.1 4
OKcHOax
Bonopon. Ilonstue o kucinorax u
2.2 4
COMIAX
)3 Bopna. PactBopsr. [lonsitie 00 5
) OCHOBAaHUAX
24 OCHOBHBIE KJIACChl HEOPTAHHUYECKUX s
' COEMHEHUI
Uroro no pazgeny 28

bu6mmorexka [JOK
https://m.edsoo.ru/7f41837¢
bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c
bu6mmoreka [{OK
https://m.edsoo.ru/7f41837c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c¢

Paznen 3. Ilepnoanueckuii 3aK0H 1 nepuoanvecKas cucreMa xumuieckux 3j1eMeHToB /I. . MengesieeBa. CTpoenune atoma

3.1 [lepuoanueckuii 3aKOH U 9

bu6mmoreka [IOK
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Ilepnonnueckas cucrema
XUMHUYECKHUX 3eMeHTOB /JI. 1.
Mennene-eBa. CTpoeHne aToma

Xumndaeckas cBsa3b. OKHCIUTEIBHO-
BOCCTAHOBUTCIIbHBIC PCAKIINN

32

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

18

68

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c
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9 KJIACC

HanmeHoBaHMe pa3ie/ioB U TeM
NPOrpamMMbl

Ne i/

Pasnen 1. BemecTBO 1 XUMH4YeCKHe peaKIIuA

[ToBTOpeHue u yrinyOiaeHne 3HaHUM

= OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiiacca

19 OCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKUX
' peakiuii

13 DIIEKTPOIUTHIECKAs TUCCOLUALIHS.

XVMMHYECKUE PEAKIIMK B pacTBOpax
Hroro o pasaeny

Pa3gen 2. HeMeTa/JILI M X CO€IHHEHUS

OO01m1ast XapaKTepUCTHKA XUMHUYECKUX

21 aneMeHToB VIIA-rpynmsl. ["anorensr
OO61mas xapakTepuCcTHKa XUMUYECKUX

2.2 anemeHToB VIA-rpynnsl. Cepa u eé
COEIMHEHUS
OO6m1as XxapakTepucTUKa XUMHUECKUX

2.3 anemMeHTOoB VA-rpynmsl. A3ot, hpochop u ux
COEJIMHEHUS

24 OO6mras XxapakTeprucTUKa XUMHUECKUX

anemeHTOB [VA-rpynmnsl. Yrioepon u

Bcero

16

KoanuyecTBO 4acoB

KoHnTpoibHbIe
padoThbI

IIpakTHYeckue
padoThI

DJIEKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
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KPEMHUH U UX COEIVUHECHHUS
Hroro no pasaeny

Pa3gen 3. MeTasIbI M X COeTUHEHUS
3.1 OO0111e cBOMCTBA METAILIIOB
3.2 Baxxueiimme MeTamibl 1 X COETUHEHUS

Hroro o pasaeny

Pazgen 4. Xumus U oKpyKamomas cpeaa

4.1 BemectBa 1 MmaTepuaibl B )KU3HU 4€JIOBEKA

Hroro no pazaeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

25

10

16

11

11

68

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
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8 KJIACC

KosmvectBo yacos DJ1eKTpOHHbIE HU(POBBIE
Tema ypoka Beero  KOWTPOmbHbie  Ipakruyeckue 00pa3oBaTesibHbIE
padoThbI padoThI pecypcebl
Xumust 1 o0mectBo. Xemoduius. Xemodoous bu6mmoreka [IOK
JIO https://m.edsoo.ru/ff0d210c
bubmmorexa [JOK

Xumuyeckue Moaenu. MoaenupoBaHue

[IpakTuueckas padbora «MoaenupoBaHue
MOJIEKYJI»

XuMmus — sKcriepuMeHTanbpHas Hayka JIO

[MpakTudeckas padora «OOHApyKEHHE Kpaxmalia
B IPOAYKTaX MUTAHUS»

dm3nyeckre 1 XUMUUECKHUE SIBICHUS

[IpakTrueckas pabota «Pa3neneHue cmecu Ha
KOMITOHEHTBI
Hcropus co3nanus [lepuoanyueckoii TaOIHIIbI

xuMuueckux asemenToB J1. . Meneneena.
®opwmel [ICXD JI. . Menneneena

https://m.edsoo.ru/ff0d227e

bubmmorexa [JOK
https://m.edsoo.ru/ff0d23dc

bubmmorexa [JOK
https://m.edsoo.ru/ff0d28c8

bubnuoreka [JOK
https://m.edsoo.ru/ff0d2be8

5 bubmmorexa [JOK
THUMOJIOTUS XUMHUYECKUX DIIEMEHTOB

https://m.edsoo.ru/ff0d2a6¢c
OrnpesesieHne OTHOCUTENILHONM aTOMHOM U bu6morexa IIOK

MOJIEKYJISPHOU Macc

Pemenue 3amau «MaccoBast q0JI DJIEMEHTOB B

https://m.edsoo.ru/ff0d2d50




12

13

14

15

16

17

18

19

20

21

22

coeMHEeHUH. Brryncienne MaccoBoi 1011
XHUMHAYECKOTO 3JIEMEHTA 110 opmyIie
COETMHEHUS

BriBoa popMyIIbl coeTMHEHHS TTO BaJICHTHOCTH

OnpenencHue BAICHTHOCTH XMMHYECKOTO
aJIeMeHTa 1o (hopMyJie BEemecTBa

CocraBieHne Ha3BaHU OMHAPHBIX COCIMHEHUI

Xumuueckue peakuuu. Porocunres. ['openne.
Koppo3zus

DKcIepUMEeHTaIbHOE MTOATBEP)KICHUE 3aKOHA
coxpaHeHHs Macchl BemecTs JIO

CocraBiieHre ypaBHEHUN XUMUYECKUX PEaKUi

9K3OTepMI/I‘-IeCKI/I€ 1 OHAOTCPMHUYCCKUC PCAKIIUU

CocraBieHue ypaBHEHUN peaKkuid COeTUHEHUS

CocrapnieHue ypaBHEHUN peakluii 3aMeIeHUs

CocraBieHue ypaBHEHUH peakiuii oOMeHa

[TpakTrueckas padota « TUITBI XUMUYECKUX
peaxkiuin»

but6mmoreka [JOK
https://m.edsoo.ru/ff0d323c
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d350c
Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d5230

but6mmoreka [{OK
https://m.edsoo.ru/ff0d5230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa
bubmuorexa [JOK
https://m.edsoo.ru/ff0d3al6

but6mmoreka [{OK
https://m.edsoo.ru/ff0d3b88

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3f34

but6mmoreka [IOK
https://m.edsoo.ru/ff0d40c4
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23

24

25

26

27

28

29

30

31

32

33

34

35

OObemHas J0JIs1 KOMIIOHCHTA ra3oBoit cmecu

Annotponus Kuciaopoaa

lNopenue. Okucnenue

XapakTepUCTUKA BAXKHENIINX OKCHJIOB

XapakTepucTuKa BaKHEHIIIMX OMHAPHBIX
COEIMHEHUH BOJOpO/Ia

XUMHYECKHUE PEAKIINU C yYaCTUEM BOJOpOa

[IpakTrueckas padota «OnpeneaeHrue KUCIoT B
NPOAYKTaxX IMUTAHUS

XapaKTepI/ICTI/IKa Ba)XHBIX COJIEH B )KU3HU
YCIIO0BCKa

Pemenue 3a1au Ha BEIUMCIICHUE KOJIMUYECTBA
BCIICCTBa

Pemienue 3a1a4 Ha BEIYHUCIICHUE YK CTIa MOJICKYJI
1 aTOMOB B IMOPIKUH BCHICCTBA

OTtHocuTeNnbHAsI IIIOTHOCTb ra3a Mo ApyroMy
rasy

Pemenue 3a1a4 Ha BBIYHUCJIICHUC KOJINYECTBA
BEIIIECTBA U MACCHI IO YPABHEHUAM XUMUYECKUM
peakiui

Pemenne 3a1a4 Ha BBIYMCJICHUC KOJINYCCTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff0d448e
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d497a

bubmmorexa [JOK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4c4a
Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d4ae2

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

but6mmoreka [JOK
https://m.edsoo.ru/ff0d4£42
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36

37

38

39

40

41

42

43

44

45

46

BEIIECTBA U 00bEeMa 110 YPaBHCHUSIM
XUMHUYECKUM PEAKITUI

CocraBiieHHe XUMHYECKUX ypaBHeHI/Iﬁ C
y4acTUueM BOABI

Pemenue 3amau «OnpeneneHne MaccoBOM 10U
PacTBOPEHHOTO BEIICCTBAY

Pemenue 3agau «OnpeneneHre Macchbl pacTBOPay»

CocraBiieHHE TEKCTa 3aaa4 110 OoMnmpEaAcICHHbIM
YCJIOBUSM U UX PCUHICHUC

Pemrenne skcnepuMeHTaIBHBIX 33124
«OmnpeneneHne KUCIOTHOM, MIETOYHOUN U
HelTpabHOU cpeny [P

Pemenue ynpaxHeHuii 1 3aj1a4 1o TeMe
«OKcHIBD)

XapaKkTepruCcTHUKa CBOMCTB OCHOBaHUM Ha
MPUMEPE IIEJI0YU U HEPACTBOPUMOTO OCHOBAHUS
JIO

XapakTepucTUKa CBOMCTB KUCJIOT Ha IPUMEPE
COJISTHOM M pa30aBieHHo cepHoii JIO

Pemenue PACUCTHBIX 3aaa4 110 TEMC «Kucnoten»

XapakTepucTrka cBocTB conei JIO

Pemenne PACUCTHBIX 3aaa4 110 TEMC «Comy

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d5708

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5b40

bubmuorexa [JOK
https://m.edsoo.ru/ff0d664e

bubmmorexa [JOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca
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47

48

49

50

51

52

53

54

55

56

57

58

CocraBiieHrnEe COOTBETCTBYIOIUX TUAPOKCUIIOB
JUISL OKCUJIOB

['eneTnueckas cBsI3b MEXKIy Kilaccamu
Heoprannyeckux Bemects JIO

CocraBieHne IpaKTUKO-OpPUEHTUPOBAHHBIX
3aa4 1o TeMe «OCHOBHBIE KJIaCChl
HEOPraHUUYECKUX COECIUHEHUI»

[IpakTuyeckas pabota. Pemenue
9KCHEPUMEHTAIbHBIX 3a7a4 10 TeMe «OCHOBHBIE
KJIACChl HEOPTraHUUYECKUX COECUHEHUI

Kuznp u nestensHocts . 1. Menaeneera

Knaccmbnxauns{ XUMHNYCCKHUX OJICMCHTOB

M3oTonbl

CtpoeHue 3JIeKTPOHHBIX 000J1049eK y aToMOB Ne 1
- 18 B cucteme JI. 1. Menaeneena

OnexkTpoHHas GpopMmyia aToMa

CocraBieHue 3MeKTPOHHOM (popMyIIbl aToMa A7t
xuMmudeckux djemMenToB Ne 1 - 18 B cucteme /I,
N. Menaeneena

DnekTpoHHO-Tpaduyeckas popMyra aToMma

3MeHeHne CBOVICTB XUMHUYECKUX DIIEMEHTOB B

bubmuorexa [JOK
https://m.edsoo.ru/ffOdfee2

but6mmoreka [{OK
https://m.edsoo.ru/00ad9474

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9474

bubmmorexa [JOK
https://m.edsoo.ru/00ad9a50
but6mmoreka [{OK
https://m.edsoo.ru/00ad9¢la
bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ffa
bubmmorexa [JOK
https://m.edsoo.ru/00ada52c

but6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [IOK
https://m.edsoo.ru/00adas52c

Bbubnuoreka [JOK
https://m.edsoo.ru/00ada342

bubmmorexa [JOK
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59

60

61

62

63

64

65

66

67

68

nepuoiax u rpymnmnax

CocraBnenue MMPAKTUKO-OPHUCHTUPOBAHHBLIX
3a1a4 0 XUMHYCCKHX DJICMCHTaXx

YacTHIb! BEIIECTBA: MOJICKYJIbI, AaTOMBI, HOHBI.
CocraBneHue cxeM 00pa30BaHUsI HOHHOM
XMMHUYECKOU CBSI3H

CocraBneHue cxeM 00pa3oBaHMs KOBAaJECHTHOMN
HETOJISIPHON XUMUYECKOH CBA3U

CocraBienue cxeM 00pa3oBaHUsl KOBAJIEHTHOM
MOJISIPHOM XUMHUYECKOH CBSI3U

Merajumnueckass XuMH4YeCcKas CBsI3b. Duznueckue
CBOMCTBA METAJJIOB

OHpeI[eJ'IeHI/Ie CTCIICHU OKHCJICHHA 4YaCTHUIl B
COCIMHCHHNHU

Cocrasienue (GopMyIT BEIIECTB O CTETICHIM
OKHCJICHUS

Merton sneKkTpoHHOTO OanaHca

CocraBiieHHe ypaBHEHUH OKUCIIUTEITHHO-
BOCCTAaHOBUTEIILHBIX PEAKITHI

KI/IC.HOTI:I, COJIM B CBE€TC OKUCIUTCIIbHO-
BOCCTAaHOBHUTCIBHBIX peaKHI/Iﬁ

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

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

bu6mmoreka [IOK
https://m.edsoo.ru/00ada824

Bbubnuoreka [JOK
https://m.edsoo.ru/00ada96e

bubmmorexa [JOK
https://m.edsoo.ru/00adaab8
but6mmoreka [JOK
https://m.edsoo.ru/00adac34
Bbubnuoreka [JOK
https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
https://m.edsoo.ru/00adaab9
but6mmoreka [{OK
https://m.edsoo.ru/00ad9b7c
Bbubnuoreka [JOK
https://m.edsoo.ru/00adae28

bubmmorexa [JOK
https://m.edsoo.ru/00adb076

bu6mmoreka [IOK
https://m.edsoo.ru/00adb076
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9 KJIACC

Ne i/

10

Tema ypoka

PacripocTpaHeHHOCTB 3JIEMEHTOB B IIPUPOJIC
3emumn u Kocmoce. Knaccudukanus
XUMHWYCCKUX DJICMCHTOB

[leproaMYHOCTH CBOMCTB XUMHYECKUX
DJIEMEHTOB U X COCIUHCHUN

I'eneTndeckuii psg MeTajla 1 HEMeTasula

CBolicTBa OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
COEIMHEHUN

Pemenue OKCIICPUMCHTAJIBHBIX 3a1a4 I10 TCMC
«['eHeTnmyeckas CBA3b MCKOY
HCOPraHM4YCCKUMU COCANHCHUAMM> JIO

PactBopsl. PacTtBOpeHue

OnexTpoauTbl. HeanekTponuTel

[TpakTuueckas padora «Peakuy HOHHOTO
oOMeHa»

Pemenue skciepuMeHTABHBIX 3a7a4 110 TEME
«KauecTtBeHHBIN cocTaB kuciot» JIO

Pemienue pacueTHsix 3a1a4 no TeMe «Kucnotsl
- DJIEKTPOJIUTHI

Bcero

KoanuyecTBO 4acoB

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoThI

DJIeKTpOHHbIe U} pPOBBIE
o0pa3oBaTe/ibHbIE

pecypchl

Bbubnuoreka [JOK
https://m.edsoo.ru/00adb59e

bubmuorexa [JOK
https://m.edsoo.ru/00adb6b6

but6mmoreka [{OK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bubmmorexa [JOK
https://m.edsoo.ru/00adbcb0

but6mmoreka [JOK
https://m.edsoo.ru/00adbe9a
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11

12

13

14

15

16

17

18

19

20

21

22

23

Pemienue skciepuMeHTaIBHBIX 3314 [10 TEME
«KauecTBeHHBIN cocTaB ocHOBaHuY J1O

Pemienne paCYCTHBIX 3a4a4 I10 TEMC
«OcHoBaHUA - OJICKTPOJIUTHD

Pemenue skciepuMeHTABHBIX 3a7a4 110 TEME
«KauecTBeHHBIH cocTaB coiieiy JIO

Pemienne pacueTHsix 3a1a4 no reMe «Conu -
JIEKTPOJIUTHDY

Pemenue skcniepuMeHTaNbHBIX 33]1a4 1O TEME
«ITomyuenue conei» JIO

[Ipaktuueckas padora «IIpurorosnenue
PacTBOPOB U3 KPUCTAIIIOTHAPATOBY

OTHOCHUTENBLHOCTD TOHATHI «METalI»,
CHEMCETAILID). AJ'IJ'IOTpOHI/IH

Pemenue 3a4a4 110 TEMC «O0OBEMHEBIE
OTHOIICHHS Ia30B IMIPHU XUMHNYCCKUX PCAKIIHUAX)

I'ajzorens! B ceete OBP

[IpakTrueckas padota. Permenue
AKCIIEPUMEHTAIBHBIX 3a]1a4 IO TEME
«Hewmertamisl VII rpynnbl 1 ©X COETUHEHUS»

Cepa B cBete OBP

CepHaﬂ KHCJIOTA - OKHUCIIUTCIIb

[Tonydenue cepHOM KHCIOTHI

Bbubnuoreka [JOK
https://m.edsoo.ru/00addbfa

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2

bubmmorexa [JOK
https://m.edsoo.ru/00ade348

but6mmoreka [JOK
https://m.edsoo.ru/00ade488

Bbubnuoreka [JOK
https://m.edsoo.ru/00ade64a
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24

25

26

27

28

29

30

31

32

33

34

35

[IpakTrueckas padota. Permenue
AKCIIEPUMEHTAIBHBIX 3a/]1a4 10 TEME
«Hewmeramisl VI rpynnbl 1 UX COSTUHEHUS»

A3zot B cBete OBP

HOJ'Iy‘ICHI/Ie aMMHaKa B IPOMBIIIIJIICHHOCTHU

A30THAS KUCIIOTA - OKHUCIUTEID

[Tonmy4yenue a30THOM KHUCIOTHI

Hurpatsl B cBere OBP

dochop — dneMEHT KU3HH

®docdopHbIe 1 a30THBIE y100peHUs

[IpakTuueckas pabora. Pemenne
SKCHEPUMEHTAJIbHBIX 3a/a4 110 TEME
«HemeTtamibl V rpynnsl 1 X COSTUHEHUSY

Yriepos — XUMUYECKHAN 3JIEMEHT KHUBOHN U
HEXUBOU IIPUPOLBI

Oprannueckue BelecTBa

Conu yronsHo# kucnotsl JIO

but6mmoreka [JOK
https://m.edsoo.ru/00ade802

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28
Bbubnuoreka [JOK
https://m.edsoo.ru/00adec8a
but6mmoreka [{OK
https://m.edsoo.ru/00adec8a
bu6mmoreka [IOK
https://m.edsoo.ru/00adeea6
bubmuorexa [JOK
https://m.edsoo.ru/00adf004

but6mmoreka [{OK
https://m.edsoo.ru/00adf180

Bbubnuoreka [JOK
https://m.edsoo.ru/00adf306
bubmmorexa [JOK
https://m.edsoo.ru/00adf518

but6mmoreka [JOK
https://m.edsoo.ru/00adf68a
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36

37

38

39

40

41

42

43

44

45

46

47

O3zHakoMJIeHHE ¢ 00pa3liaMu IPUPOIHBIX
CHJTKATOB

[IpakTuueckas padora. Pemenne
9KCIIEPUMEHTAIIBHBIX 3a7a4 10 TeEME
«Hemeramis! IV rpynnsl 1 uX COeIUHEHUSD)

Pemenue 3amau o Teme «TerutoBoit ekt
XUMHUYECKHUX PeaKIHii»

Pemenue 3amau no teme «O0beMHast 0JIs Ta3a
B CMECH»

Brruncnenue Macchl IpOAyKTa PEaKITUH, eCIH
OJIHO M3 BEIIECTB JaHO B U30OBITKE
Brruncnenne o6beMa mpoayKTa peakiiuu, eciu
OJIHO M3 BEIIECTB JaHO B U30BITKE

W3 uctopun OTKPBITUS U UCTIOIb30BAHUS
METAJUI0B. MeTaibl B COBPEMEHHOM HayKe U
TEXHUKE

Knaccudukanus Mmetamios

MeTannsl - BOCCTaHOBUTEIIH

Pemienne skcniepuMeHTANIbHBIX 3a7a4 110 TEME
«B3auMojielicTBue METAIIIOB C pacTBOPAMU
KHUCIIOT U conei» JIO

O3HakomiIeHHE C 00pa3laMu MPUPOTHBIX
coequueHni MetaiuioB JIO

Pemenue pacueTHbIX 3a1a4 110 TEMeE
«llomydyenue MeTaIIOB

bubmuorexa [JOK
https://m.edsoo.ru/00adfc20

Bbubnuoreka [JOK
https://m.edsoo.ru/00ae054e

bubmmorexa [JOK
https://m.edsoo.ru/00aec080a

but6mmoreka [{OK
https://m.edsoo.ru/00adb33c

bubmuorexa [JOK
https://m.edsoo.ru/00ae0e18
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48

49

50

51

52

53

54

55

56

57

58

59

60

HonyquI/Ie MICJIOYHBIX MECTAJIJIOB
QJICKTPOJIMU30M PACILIIaBOB

Brruncnenue MaccoBoil 101 BBIXOAA IPOAYKTA
PEaKIMu OT TEOPETUYECKH BO3MOKHOTO

CpaBHUTENIbHAS XapaKTePUCTUKA 3JIeMEHTOB 11
A rpynirbl

I'eneTndecknii psj MWEIO0OYHO3EMEIBHOIO

metaia JIO

IluHK - d - smemMeHT

[IpaxTuyeckas padota «Ilomyuenue
aM(pOTEPHOro COCTUHEHNS U U3YUEHHUE €T
CBOMCTB»

Keneso - d - anement. ['eneTnueckuii psn
sxkenesa JIO

KauectBennnie peakiuu Ha noHbI xenesa (11) u
{1I) JIO

[IpakTuueckas pabora «KauecTBeHHbIE
peaKuy Ha KATHOHBI METAJJIOB)

Pemmenne 3agadg mo reme «CriaBb»

Crtpoenue aToma

CrpoeHune Momnekyn

Knaccudukanus HeOpraHmuIecKux CoequHEHUN

bubmuorexa [JOK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [IOK
https://m.edsoo.ru/00ael156

Bbubnuoreka [JOK
https://m.edsoo.ru/00ael156

bubmmorexa [JOK
https://m.edsoo.ru/00ae14b2

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1278

bubmuorexa [JOK
https://m.edsoo.ru/00ae14b2

but6mmoreka [{OK
https://m.edsoo.ru/00ael5e8

Bbubnuoreka [JOK
https://m.edsoo.ru/00aelae8

bubmuorexa [JOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [IOK
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61

62

63

64

65

66

67

68

XUMHUYECKUE PeaKIuu

KucnotHble 1 OCHOBHBIE CBOMCTBA
HEOPraHUYECKUX COCIUHEHUN

AmboTepHbIe CBOIICTBa HEOPTaHHYECKUX
BEILECTB

OKuCIUTENbHBIE U BOCCTAHOBUTEIIBHBIE
CBOMCTBA HEOPTAHMUECKUX COCTUHEHUN

BzanmocBs3b Pa3IMYHEBIX KJIaCCOB
HCOPTaHNYCCKUX BCIICCTB

Pasgenenne cmeceii n ouncrtka Berects J1IO

KauectBenHbie pCaKIuu Ha Fa3006p33HHe
B€IICCTBA

Pacdet maccel 1 00BeMa MPOAYKTa PEAKIINH,
€CJTM OJTHO W3 BEIIIECTB JIaHO B BUJIC pacTBOpa
C ompeJIeICHHON MacCoBOM JloJieit

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86
bubmmorexa [JOK
https://m.edsoo.ru/00ae35e6
but6mmoreka [JOK
https://m.edsoo.ru/00ae3de8
bu6mmoreka [IOK
https://m.edsoo.ru/00ael750

bubmuoreka [JOK
https://m.edsoo.ru/00ae1886

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
INPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYHEHUKA

e Xumus. 8 xim.: Yue6. /O.C. T'abpuensn, W.I'. Octpoymon, C.A. CnaakoB. — M.:
IIpocemenue, 2020.

o Xumusa. 9 wi.: Yueb6. /O.C. T'abpuensa, M.I'. OctpoymoB, C.A. CnagkoB. — M.:
[Ipocsemenue, 2021.

METOANUYECKHUE MATEPUAJIBI JIUIS1 YAUTEJIA

e Ta6puensu O.C., fmykoa H.B., BockobGoiinukoBa A.B.: Xumwus. HacronbHas kHura
yautens. § Kiacc: METOANYECKOE ITOCOOHeE.

e Tlabpuensu O.C., fAmyxoBa H.B., Bockob6oiitnnkoBa A.B.: Xumus. HactonpHas xHura
yuuTens. 9 Kiacc: MeToIM4ecKoe nocooue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETH UHTEPHET

e Slxmacc: cait - URL: https://www.yaklass.ru/p/himija#fprogram-8-klass - Tekcr:
3JIEKTPOHHBIN.

e Sxmacc: caWr - URL: https://www.yaklass.ru/p/himijaffprogram-9-klass - Texkcr:
3JIEKTPOHHBIN.

e bubGmumoreka LIOK: caiit — URL: https://lesson.edu.ru/04/09 - TekcT: 37€KTPOHHBIH.
e bubGmumoreka LIOK: caiit — URL: https://lesson.edu.ru/04/08 - TekcT: 37€KTPOHHBIM.
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