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IlepBoHavajibHbIE XUMUYECKHE IOHATHS

[IpeameTr xumun. Posib XUMUK B KU3HU YEJIOBEKA. XUMHUS B CHCTEME HayK.
Tena u BemiecTBa. PU3MYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTomax MO3HAHMA B XUMMHU. UHCTHIE BEIIECTBA M CMECH.
Cnioco0nI pa3aeneHust cMecei.

ATOMBI M MOJEKYJbl. XHUMHUYECKHE dJIeMEHTbl. CHUMBOJIBI XUMHYECKUX
anemMeHTOB. [IpocThie U CioXKHbIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHUTEIbHAsA aTOMHas Macca.
OTHOcUTENbHAS MOJIEKYJIsIpHAs Macca. MaccoBas J0JisI XMMAYECKOTO 3JIEMEHTa B
COCIUHCHUMU.

KonmnuecTBo BemectBa. Mosb. MonsipHast macca. B3anmMocCBsi3p KOJIM4YECTBA,
Macchbl W 4YHMCla CTPYKTYPHBIX €IMHHI[ BemlecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCIMHCHMH.

DOU3UYECKUE U XUMUYECKUE SBJIEHUS. XUMHUYECKasl pEAKUUs U €€ TIPU3HAKH.
3aKOH COXpaHEHHs MacChl BEUIECTB. XUMHUYECkHe ypaBHeHusa. Kiaccubukanms
XUMUYECKUX PEAKINH (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHHSI, 0OMEHA).

Xumuueckuui IKcnepumenm:



3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B 1aOOpaTOpUU U
npuémMamMu oOpallieHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
dbu3nUeckux CBOMCTB 00pa3lloB HEOPraHMYECKUX BELIECTB, HaOIIOJCHUE
¢usnyeckux (TIaBI€HHWE BOCKA, TasHUE JbJla, pAacTUpaHUE caxapa B CTYIIKE,
KUIICHWE W KOHJEHCALMSI BOJABI) U XUMHUYECKUX (FOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKHU, B3aUMOJICHCTBUE MeJa C KUCIOTOMN) SBJICHU, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasiokeHHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHUIOM Oapwisi, pa3iokKeHHe THIPOKCHIA
mean (11) mpu HarpeBaHuM, B3aMMOJCHCTBHE kelie3a ¢ pacTBopoM coyi meau (11),
U3y4YeHUE CIOCOOOB pPA3JEIICHHUs] CMECEH: C MOMOIIbI0 MAarHuTa, (UIbTPOBAaHUE,
BbINIApUBAHUE, AUCTWLIAIUA, XpoMaTorpadusi, MPOBEACHUE OUYUCTKHU MMOBAPEHHOMN
COJIM, HaONIOJCHWE W  ONHUCAaHWE  PEe3yJbTAaTOB  IPOBEICHMS  OIbITA,
WJUTFOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(ILIapoCTEePKHEBBIX ).

BaxxHeline npeacTraBuTe M HCOPraHUYECKHUX BELIECTB

Bo3nyx — cmech razos. Cocras Bo3ayxa. Kucnopox — 3yeMeHT u mmpocroe
BemecTBo. HaxokneHue kucimopoma B mpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakiuu ropeHus). Oxcunabl. I[lpumenenune kucnopoaa. CrocoObl
MOJIyYeHUs] KUCIopoAa B JabopaTOpud W TPOMBINUIEHHOCTH. Kpyrosopor
KHcioposa B mpupoae. O30H — auioTporiHas MoAudUKaIus KUCIopoaa.

TernoBod »hdEKT XUMHUUECKOW pPEaKlu, TEPMOXUMHUYECKHUE ypaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HeHue
BO3]lyXa, YCWJICHHE MAPHUKOBOTO 3(PeKTa, pa3pylieHre 030HOBOTO CIIOSI.

Bopopon — snemMeHT uM mpocrtoe BemecTBO. Haxoxkaenue Bogopoaa B
npupoae, GU3MYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyyeHus. KucnoTsl u comnu.

Monsipabiii 00bEM ra3oB. Pacy€Tsl M0 XUMUUECKUM YPaBHCHUSIM.

duznueckue CBOMCTBa BOJbL. Boma Kkak pactBoputelib. PacTBOpHI.
HacehlllieHHbIE M HEHACBIIIEHHbIE PacTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpupoJie U B KU3HU 4deloBeka. KpyroBopoT Bozbl B IpUpPOJIE.
3arpsi3HeHHe NPUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJAHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunbl. Kiaccuduxanus
OKCHUJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) W
HeconeoOpasyromue. Homenknatypa okcunoB. Dusnueckne U XUMHYECKUE
CBOMCTBA OKCUJO0B. [lonyueHne OKCUI0B.

OcHnoBanus. Knaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.



Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucnor. @usnyeckue u
XMMHUYECKHE CBOWCTBAa KHUCIOT. Psn axktuBHOocTM MetaiuioB H. H. bekerosa.
[Tony4yeHne KUCIIOT.

Conu. HomeHnkiarypa coneil.

du3nyecKrne U XUMUYECKHE CBOMCTBA cosiel. [lomyuenune conei.

['eHeTnyecKas CBSI3b MEXKIY KJIACCAaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEECICHUE CONECPKaHUS KUCIOPOAa B BO3AYyX€E, MOTYyUYEHHUE,
coOupaHue, pacrmo3HaBaHWEe W W3YYCHHE CBOWCTB KHCIOpOJa, HAOIOICHHE
B3aMMOJICUCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalieHus TopeHus (moxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHIIOB U
ONKMCAHWE WX CBOWCTB, MOJYy4YEHUE, COOMpaHHE, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpo/ia (TOpPEHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE 0Opa3ll0B BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEM pacTBOPEHHUS! BEIIECTB C
pa3IMYHOW PAcCTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHOU
MacCOBOM J0JIEd pacTBOPEHHOTO BEIIECTBA, B3aMMOJIECHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE  BHUEOMATEpPUAIIOB),
uccienoBaHe oOpa3lOB  HEOPraHWYECKUX BEIIECTB  Pa3JIMUHBIX  KJIACCOB,
HaOJIOICHUE U3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IEJIOYEH,
u3ydeHue B3aumojeiictBus okxcuma menu (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeTajulaMHu, peakluil HeUTpalu3aldu, TMOJTYyYEeHHE HEePacCTBOPUMBIX
OCHOBAHHUM, BBITECHEHHWE OJIHOTO METajlyla JPYyTrUM U3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANBHBIX 3aJlad Mo TeMme «BakHeline KiaacChl HEOPraHUYEeCKUX
COCIMHEHUI.

Hepuoanueckuit 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
iemeHToB JI. U. MengeneeBa. CrpoeHue aroMoB. XHMHYECKasi CBA3b.
OKMCANTEIBLHO-BOCCTAHOBHUTEILHbIE PeaAKIIMU

[lepBble TOMBITKM KIACCU(PHUKAIMA XUMUYECKUX dJeMeHTOB. [loHsiTHe O
IPYIIax CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE U WIEJIOYHO3EMEIbHBIE METAJUIbI,
TaJIOTeHbI, HHEPTHBIC Ta3bl). IJIEMEHTHI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIBI
U TUAPOKCHUJIBI.

ITepuonnueckuit 3akoH. Ileproanueckas cucteMa XMMAYECKUX dJIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuomnas u  JiIMHHOMEpUOAHAs  (OPMBI
[Tepunoanueckoit cucrtembl xumudeckux sneMeHToB [[. 1. MenneneeBa. [leprobl
u rpynmbl. OU3WYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX siaep. M3oTomnbl. DnekTponsl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI04eK aroMOB TepBhIX 20 XUMHUYECKUX  DJIEMEHTOB



ITepuomnueckon cucremnl . M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanyeckoit cucreme /. . Menneneesa.

3aKOHOMEpPHOCTU HM3MEHEHUSl pajJhnyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TPYyIIaM U Nepruoaam. 3HaYEHUe
[Teprnonnueckoro 3akoHa u [leprnoandeckor CUCTEMbl XUMUYECKUX 3JIEMEHTOB JIJIA
pa3BuUTHUA HaAyKH U NpakTuku. [. 1. MenaeneeB — y4€HbIN U rpak1aHUH.

Xumuueckasi cBsizb. KoBalieHTHass (ToJjisipHasi W HEMOJSIpHAs) CBSI3b.
DNEeKTPOOTPUIIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okuciieHusi.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Ipoueccrl OKHCIIEHUST U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oO0pas3loB BEHIECTB METAUIOB M HEMETAJUIOB, B3aMMOJICHCTBHE
TUJIPOKCUAA I[IMHKA C pPACTBOPAMHM KHUCIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiuu pazoKeHUs], COSTUHEHUS).

Mesrcnpeomemnbnie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYILECTBIISIETCS YE€pe3 HCIOJb30BaHUE KaK OOIHUX EeCTeCTBEHHO-HAYYHBIX
MOHSTUM, TAK U MOHSATUM, SBJISIIOIIMXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1mue ecTeCTBEHHO-HAYYHbIC TIOHSTHUS: HAy4YHBIN (DaKT, rumoresa, TeOpws,
3aKOH, aHaliu3, CHHTE3, Kiaccudukanus, NEePUOJAUYHOCTb, HAOIIOJEHNUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/IEIb, SIBJICHHE.

®dusuka: wmarepusi, aTroM, OJJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIbI, PAAUOAKTUBHOCTDh, MOJIEKYJIA, JJIEKTPUYECKUM 3apsl, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

['eorpadusi: armocdepa, rtumpochepa, MuUHEpaIbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKONIAEMBbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO U XMMHUYECKAs] PeaKUMs

ITepuonnueckunt 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB /1.
. MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOICTB
XUMHUYECKUX DJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCIMHEHUI B COOTBETCTBUM C IIOJOKEHUEM »3JIeMEHTOB B llepumoanueckoi
CUCTEME U CTPOEHHUEM UX ATOMOB.



Ctpoenue BemiecTBa: BHJIbI XMMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
pPEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTAJUIMYECKON PEIIETKU U
BHUJIa XUMHUYECKOM CBS3H.

Knaccudukaiys u HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. XHUMHUYCCKHEC
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K PAa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COCMHEHUM, TEHETUYECKas CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccuduxaiys XuMUYECKUX PeaKIuid 1Mo pa3IMUYHbIM MpU3HaKaM (10 YUCITY
W COCTaBy YYacCTBYIOIIMX B PEaKIMHM BEIICCTB, MO TEIIoBOMY 3(dekTy, 1o
W3MCHEHUIO CTETICHEH OKMCIECHUS XMMHYECKHX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIUK, TEPMOXUMHUYECCKUE
YpaBHCHUHA.

[Tonarne o ckopocT XuUMHU4Yeckor peakinuu. [loHsTue 00 oOpaTUMBIX H
HEOOPATUMBIX XMMUUYECKUX peakiusax. [loHsTHEe 0 TOMOT€HHBIX M TeTepOTCHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIIOIINE HA CKOPOCTh XHWMHUYECKOM PEAKIMU M IIOJIO)KECHUE XUMHUUYECKOTO

paBHOBECHS.
OKUCAUTENBbHO-BOCCTAHOBUTEIbHBIE ~ PEaKLUHU,  JJIEKTPOHHBIA  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBienue YPaBHEHUI

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUA C  HCHOJIb30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPOTUTHIUECKON TUCCOUUALMU. DIEKTPOJIUTHI U HEIJIEKTPOIIUTHI.
KaTnonbl, aHnoHbl. MeXaHu3M OuCCOLMAlUM BEIIECTB C Pa3JIMYHBIMU BUIAMHU
xuMuueckoit cBsa3u. Crenenp qucconuanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuun nonHoro oOMeHa. Y cioBusi MPOTEKaHUSI peakiii HOHHOTO 0OMeHa,
MOJHbIE M COKpAll€HHbIE HOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U COJel B CBeTE TMPEACTaBICHUH 00 DIEKTPOIUTHIECCKOU
nucconmanyu. KauectBeHHbIE peakiiui Ha MOHBL. [[OHSITHE O THAPOIN3E COJIEH.

Xumuueckuiui IKcnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCII[ECTB — METAJIOB W HeMeTaUioB (Tpadura m anmasa), CIOXKHBIX BEIIECTB
(xJmopua HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIuu
OT BO3JECHUCTBUSL Pa3IMYHBIX (PAKTOPOB, HCCICIOBAHUE DJIEKTPOIMPOBOIHOCTH
pacTBOpPOB BEIIECTB, MPOIECCa AUCCOLUMAIMA KHCJIOT, IWIEJI04Ye U Coyel
(BO3MOKHO  HCHOJIb30BAHME BHUAEO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIINX — TPU3HAKA  TPOTEKAHWs]  PEaklMid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHWE BObI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUl
(ropeHue, peakluu PasyIOKEeHHs, COSTUHEHUS), pacllO3HABAHUE HEOPraHMYECKUX



BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, pEIIECHUE
HKCIIEPUMEHTAJILHBIX 3a]1a4.

Hemertanbl U MX coeinHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne m (U3NYECKUEe CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHoB. XHUMHUYECKHME CBOMCTBA Ha MpUMeEpe XJopa
(B3aUMOJIEHCTBHE C METalJlaM{, HEMeTaUlaMy, IIeJIo4aMu). XJIOPOBOJOPO/I.
ConsiHast KHUCIOTa, XMMUYECKHWE CBOMCTBA, NOJIy4eHHE, NMpUMeHeHue. JleiicTBue
XJIOpa W XJOPOBOJOPOAA HA OPraHW3M 4YEJIOBEKAa. BaXHEeWIHe XJIOpUIbl U KX
HaXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIEC CTECIIEHN OKUCIICHUS.

Crpoenrie u (pu3nYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEPBHI.
AnnoTponHble MOAU(PUKALIMK KUCIOPOAA U cepbl. XUMHUYECKUE CBOICTBA CEPBHI.
CepoBoaopoJ, cTpoeHue, (pu3nyecKue u XuMudeckue cBocTBa. OKCHUIBI Cepbl Kak
IPEJICTAaBUTENIN  KUCIOTHBIX oKkcuaoB. CepHass KucloTa, (QU3MYECKUE U
XMMHUYECKHE CBOMCTBa (0OlIME Kak IMpeaCcTaBUTEeNsl Kjacca KUCIOT U
cnenquuyeckne). XuMUYECKUE PEaKLHHU, JIEKAIIUEe B OCHOBE IMPOMBILIIEHHOTO
cnocoba mnonyudeHus cepHoil kuciotel. [Ipumenenue. Conu cepHOl KHUCIOTHI,
KayecTBEHHasl peakius Ha cyibdar-uoH. Haxoxaenue cepbl U €€ COeTUHEHHUI B
npupoae. XUMHUYECKOE 3arpsi3HEHHUE OKPYXKAIOLIEH Cpelbl COSAUHEHUSIMU CEPBI
(KUCIIOTHBIE  JTOXKAM, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CHOCOOBI €ro
peI0TBpAICHUS.

OOmast xapakrepuctuka 371eMeHTOB VA-rpymnmnbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIEC CTEIIEHN OKUCIICHUS.

A30T, pacnpocTpaHeHue B NMpupoje, pu3NyecKne U XMMHYECKHE CBOICTBA.
Kpyrosoport a3ora B npupojie. AMMHUAK, ero Gu3HN4ecKue 1 XMMHUYECKHE CBOICTBA,
nosyueHue u npuMeHenue. Conu amMMOHMS, WX (U3UYECKHE M XHUMHYECKHUE
CBOiCcTBa, mpuMeHeHue. KauecTBeHHas peakuuss Ha HMOHBI aMMOHHS. A30THas
KHUcToTa, €€ mojydyeHue, (u3NYecKue M XHMMHYECKHe CBOWCTBa (00mue Kak
IpeCTaBUTENs Kilacca KUCIOT U crneuuduueckue). VcnonbzoBaHue HUTPATOB U
coJieil aMMOHMS B KaueCTBE MUHEPAIbHBIX YI00peHn. XUMHUUECKOE 3arpsi3HEHHUE
OKpYXarolel cpeapl COCNUHEHUSIMU a30Ta (KUCJIOTHBIE MOXKIHU, 3arpsA3HEHUe
BO3/1yXa, IOYBBI U BOJIOEMOB).

docdop, amnorpornueie Moaudukanuu Gocdopa, GU3NIECKUE U XUMUUECKHE
cBorictBa. Oxcua gocdopa (V) u pochopHas kuciaora, Pu3NdecKue U XUMUUECKHE
cBoiicTBa, moisydenue. Mcmnonb3oBanue (ocdaroB B KadyecTBE MUHEPAIbHBIX
yA00pEHU.



O6mas xapaktepuctuka 31eMeHTOB IV A-rpynmnel. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIC CTETIEHU OKUCIICHUSI.

VYrnepoa, amioTponHble MOAUGUKAIMKM, pacupoCTpaHEHHUE B MPHUPO/IE,
bu3ndeckue W XUMHYECKHE cBoWcTBa. ApacopOmms. KpyroBopor yriepona B
npupozae. OKcuasl yriiepoaa, ux GU3NIECKUe U XUMUYECKUE CBOMCTBA, ACHCTBUE
Ha JKMBBIE OPTaHM3MbI, MOJIYYCHHE U MPUMEHEHHE. DKOJOTHYECKHEe MPOOIJIeMBI,
CBs3aHHBIE C oOkcugoM yriaepoaa (IV), rumore3a r17100anbHOTO TOTEIUICHUS
KJIMMaTa, MapHUKOBBIN 2((dEKT. YTonpHas KUCIOoTa U €€ colr, X QU3NYECKue U
XUMUYECKHE CBOWCTBA, TMOJYy4YeHHWE W TpuMeHeHue. KadecTBeHHasl peakiusi Ha
kapOoHaT-uoHbel.  Mcnonb3oBanue  kapOOHaTOB B OBITY,  MEIUIMHE,
MIPOMBIIIUICHHOCTH U CEJIbCKOM XO3SIMCTBE.

[lepBoHaUaIbHBIE TOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUICH, TaHOJI, TJINLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHI UX NIepepaboTKu (OCH3UH), UX POJIb B OBITY M MPOMBIIIJICHHOCTH.

[ToHsiTHe 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: JKUpaX, OelKax, yriieBojaax —
U UX POJIM B >KU3HM 4YeJOBeKa. MaTepuanbHOE €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCTUHCHUM.

KpeMHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, NOJYyYCHHE H
npumeHenue. CoenuHeHHs KpemMHHUs B mpupone. OOmme mnpeacTaBieHus 00
okcuzae kpemuaus (IV) u kpemHueBoil kucinore. CHIMKAThI, UX UCIIOJIb30BAHUE B
OBITYy, MEIUIIMHE, B TIPOMBIIIUICHHOCTH. BaKHEHIIIE CTPOUTEIIbHBIC MaTepPHAIIbI:
KepaMHuKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. [Ipobiembl Oe30macHOro
WCITOJIb30BAHUS CTPOUTEIHLHBIX MaTEPUAJIOB B IIOBCETHEBHOM KU3HH.

Xumuueckuii IKCnepumMeHm:

H3y4eHHe 00pa3Il0oB HEOPTaHWYECKHUX BEIECTB, CBOMCTB COJSHON KHCIIOTHI,
MIPOBEICHUE KAY€CTBECHHBIX PEAKIIMI Ha XJIOPUJI-UOHBI U HAOIOJACHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKalIHUe (PU3NYESCKHE W XHMHUYECKHE CBOMCTBA
TAJIOTEHOB M WX COCIWHEHUU (BO3MOXKHO HCITOJIb30BAHUE BHJICOMATEPUATIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJIOPUAOB (TaJOTE€HUIIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl ©u €€  CcOeAUHEHUSMU  (BO3MOXHO  HCTIOJB30BAHHE
BHUJICOMATEpUAIIOB), HAOJIIOEHUE Mpoliecca OOyIIIMBaHUS caxapa Mo JeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, MW3y4YEHHE XUMHYECKHX CBOWCTB
pa30aBlIeHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKIny Ha Cyabdar-
WOH W HAOJIOJeHHWEe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO MCIOJb30BaHUE
BHUJICOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (OCHOPHBIX yA0OpEHUi, TOTyYeHUE,
coOuMpaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IMPOBEJACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pochar-moH u n3ydeHne mpu3HAKOB



UX IPOTEKaHHUsI, B3AMMOJICMICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbEO
(BO3MOHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE Mozenen
KPUCTAJUIMUECKUX PEIETOK anmasa, rpadura, ¢yiiepeHa, O03HAKOMIIEHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydYeHUE, COOMpAHUE, pACMO3HABAHUE U U3YUYECHUE
CBOMCTB YIJIEKHCJIOTO ra3a, IpOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a7a4 o TeMe « BaxkHenme HEMETAIUTbl U UX COCTUHEHUS.

MeTasuibl 4 X COCAUHEHMS

OO01mast xapakTepUCTHUKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux nosiokeHuss B llepuommueckoy cucreme xumuyeckux siaemeHtoB . U.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJEKTPOXUMHUYECKHUH  pAX
HaMpsHKeHUN MeTauoB. Du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CrocoObl 3amuUThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPAITIOMUHUMH,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY ¥ IPOMBIIIEHHOCTH.

[Ilenounsie meTamnel: nonoxkeHue B [lepuoanyeckoil cucremMe XMMHUYECKHUX
sanementoB /. M. MeHzaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJECHUE B IMPUPOJE.
duznyueckre U XUMMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIBI U
TUAPOKCHABI HATpusd W Kanus. [I[puMeHeHue IIEeNOYHBIX METAUIOB MW  UX
COCIVHEHNH.

[[lenoyno3emenbHblE METaUIbl MarHuii W KaJblMi: IIOJIOXKECHHE B
Ilepuonnueckoin cucreMe xumudeckux snemeHToB [[. M. MenneneeBa, crpoeHue
VX aTOMOB, Hax0XJAeHUE B Ipupoae. Pru3nuecKkne 1 XMUMAYECKUE CBOMCTBA MarHus
U Kaiblus. BaxkuHelmime coequHEHUs KablUs (OKCHUI, THIAPOKCHI, COJIH).
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMUHUIA: TIoJI0keHue B [lepuoandeckoit cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOEHHE aToMma, HaxOxAcHHE B mpupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHMs. AM(POTEpHBIE CBONCTBA OKCHIA M THIAPOKCHUIA
AITIOMUHUS.

Kenezo: nonoxenue B [lepuoguueckoii cucreme XMMUUECKUX 3J€MEHTOB /1.
. MengeneeBa, CTpOCHHE aTOMa, HAXOXKJIEHUE B mpupoae. Pusnmyeckue Hu
XHMHUYECKHE CBOMCTBa Xkene3a. OKCubl, THAPOKCH B U coiu kene3a (1) u xenesa
(I, ux cocraB, CBOMCTBA U MOJyYEHHE.

Xumuueckuiui IKcnepumenm:

O3HAKOMJIEHWE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3Y4YEHHUE  PE3YJIbTATOB KOPPO3UHU  METAUIOB  (BO3MOXKHO



UCIIOJIb30BAHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[A
KaJlbIUg W HATpUs C BOJOM (BO3MOXKHO MCIOJB30BAHUE BHJIEOMATEPHUAIIOB),
UCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOIECCAa TOPEHUS JKeie3a B KHUCIOPOJIe
(BO3BMOKHO  KCMOJIb30BAaHHE  BHJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAaKIMii Ha WOHBI (MarHuWs, KaJIbIWs, aJTIOMHUHUS, [IMHKA, JKele3a
(I u xenesza (111), menu (11), HaOmOaCHKE K ONMKCAHUE MPOLIECCOB OKPAIIMBAHMS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiblug (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHIA ATFOMUHUS
Y TUJIPOKCHUJIA IMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3aJ1a4 10 TeMe «Baxuelue
METAJUIBI U KX COCTUHCHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa u marepuanbl B IMOBCEAHEBHOW KU3HM 4eloBeka. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HeHUE OKpYyXkaroleid cpenbl (mpeaenbHas AOMmycTUMast
KOHIIeHTparus BemecTs, nainee — [1JIK). Poias xumuu B perieHnn 3KoJI0rHuecKux
npo0em.

Xumuueckuii IKCnepumMeHm:

M3yueHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesrcnpeomemmnbnie ceasu

Peanmnsannss MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHH XUMHHM B 9 Kiacce
OCYILECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJIsI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIE MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMNepUOJUIHOCTh, HAOIIOJCHUE,
AKCIEPUMEHT, MOJICTMPOBAHUE, H3MEPEHHUE, MOJIeb, SBJICHUE, MMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTCPHAIIBI.

®usuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIH],
W30TOTBI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYECKUN 3apsiyl, MPOBOJIHUKH,
MOJTYNIPOBOJHUKH, JTUAJCKTPUKH, (POTOIJIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BEIIeCTBa, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAas
peméTKa, CIUiaBbl, (PU3UUYECKHE BEIWYUHBI, €AMHUIIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢dorocunres, npixanue, Omocdepa, 3KOCUCTEMA, MHUHEPAIbHBIE
yIA00pEeHHs, MUKPO3JIEMEHThI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEILIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.






IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE PE3yJNbTaThl OCBOCHUS MPOTPAaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIecTBe MpaBWJIaMW W HOPMaMH IIOBEICHUS W CIIOCOOCTBYIOT MpOIeccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCS.

JIM4HOCTHBIE  pe3yJIbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJICTBOBaTbCS ~ CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUN W
pacIIMpEeHUE OIbITA IEITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOTO OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAyYHOMY HACJEIUI0, TTOHUMAaHUS 3HAYCHUS XUMHUUYECKON HAyKH B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPEIOBbIX JOCTUKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMS:

MPEACTABICHUS. O COLMAIBHBIX HOpPMax M MpPaBUIaX MEKINYHOCTHBIX
OTHOIIICHUI B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YU€OHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4YEOHOW NESITEIBbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJAEHHWE M TIOCTYNKH CBOUX TOBApUIIEH C TO3UIMH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

MHUPOBO33PEHUYECKHUE MPEJCTABICHUSI O BEIIECTBE M XUMHYECKOW pEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY JIJI1 TIOHUMAaHMS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPUPOJIbI, B3aUMOCBS3SIX 4YEIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MTO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMHUHM, HEOOXOIUMBbIE 1Jii OOBSICHEHHS HaOJII0OaeMbIX MPOLECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()OPMAIMOHHOM M YUTATENbCKON KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOW palOThl C Y4YEOHBIMH TEKCTaMH, CIPABOYHON



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTP K  CamMOOOpa30BaHUIO, TMPOEKTHOM M  HCCIEeI0BATENbCKON
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU JKWU3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHWE TMOCIEACTBUMA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT0Js, HAPKOTUKOB, KypEHUs),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBUil  OE30MACHOCTH TpU  OOpallleHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOTr0 BOCIIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY U3yUYEHHUIO Tpodeccuil U TpyJa pa3ImyHOro poja,
YBaXKEHHUE K TPYLy M peE3yibTaTaM TPYIAOBOM IEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TPUMEHEHMs TMPEJAMETHBIX 3HAaHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMmHON NpodhecCUOHATBbHON AESTENBHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKM 1EJIeCO00pa3HOE OTHOIIEHHE K MNPUPOJE KaK HCTOYHUKY
JKA3HU Ha 3€MJIE, OCHOBE €€ CYILECTBOBAHMUS, IOHUMAaHUE LIEHHOCTH 310POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
paBuJ OE30MACHOTO MOBEAEHUS MpU padoTe ¢ BEUIECTBAMH, a TAKKE B CUTyalUsX,
YTPOXKAIOIIMUX 340POBBIO U KU3HU JIIOIEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUU, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl MIOBBIIIEHUS
YPOBHSL  DKOJIOTHYECKOW  KYyJIbTYphl, OCO3HaHUSI TIJ00AJIBHOTO  Xapakrepa
HKOJIOTUYECKUX TpOoOJIeM M MyTed HMX peIIeHHs MOCPEACTBOM METOA0B XHUMHUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX peE3yJbTaTOB BBIICIAIOT 3HAYUMBIE JIs
dbopMHpOBaHUS MHUPOBO33PEHHUS OOIEHAyYHbIE TMOHATUS (3aKOH, Teopwus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbBIX YYEOHBIX MpEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HAaHUUM M3 3TUX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O IIEIIOCTHOMN



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MIPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMU TOHSATHSMH), HCIIOIH30BAThH
TIOHATHS JIJI1 OOBSICHEHUS OTJIEIBHBIX (J)aKTOB M SBJICHHUM, BEIONPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHIYKTUBHBIE, NCTYKTUBHBIC, IO aHAJIOTHH),
JIeTIaTh BHIBOJIBI U 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC MPEACTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMHUUYECKON peakly — MPU PEIICHUH Y4eOHO-TI03HABATENIbHbBIX 3aj/1ad, ¢ Y4ETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBIABJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYHUHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KAadeCTBE OCHOBBI i (POPMUPOBAHHUS THIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

MPUOOPETEHUE OMNbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AMU M TMPOBEIACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaO0momaTh 3a XOJO0M IIpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €0 PE3yNbTar, (OPMYIHPOBATH 0000IICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIISATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJACTABICHUS, OJIYyIaeMYI0 U3 Pa3HBIX UCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JHUTEpaTypa XUMHUYECKOTO COJEpXaHUs, CIPABOYHBIC
nocobusi, pecypcsl MHTepHEeTa), KpPUTUYECKH OIIEHUBATH MPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



yMEHUE MPUMEHATh pa3iuyHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpOIl aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX OUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUIIOCTPUPOBATh pEHIAEMbIE 3aa4d  HECIIOKHBIMUA CXEMaMH, JHarpaMMmaMu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpouecce Yy4eOHOH U
UCCJIEI0BATENBCKOW JEATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEW IMPUPOIHOU
CpEBbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBAaTH CBOU  IPEIJIOKECHHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

YMEHUS  NPEJICTaBIATh  IOJYYECHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJaTh MpPE3CHTALUIO
pE3yNbTATOB BBIMOJHEHUS XMMHYECKOTO HKCIIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  ACSATENbHOCTH  MpPU  PELIECHUU
BO3HMKAIOIIMX TPOOJeM Ha OCHOBE Yy4yé€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSITEIbHO OMNPENENsATh LEIN JAESITeNIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSITENIBHO COCTAaBJIATh WM KOPPEKTHPOBATH
MIPEUIOKEHHBIM aJITOPUTM JEHUCTBUW NPU BBIIIOJHEHUU 33JaHUM C YYETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BAaTh U aHAIIM3UPOBATH KOHTEKCTBI, IPEAJIAracMbl€ B YCJIOBUU 33IaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (denepanbHON padodeil mnporpamMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



neucTBul, crnenuduueckue IS IpeaMeTHOM oOjacth  «XUMHUS», BHUJIBI
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHble pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONITUXCSI YMECHHUIA:

®pacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX IOHSATHI: aTOM, MOJIEKYIa,
XUMUYECKUH DJIEMEHT, IPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMECH
(omHOpOAHAST W HEOJHOPOJHAs), BAJCHTHOCTb, OTHOCHTENIbHAs AaTOMHAas W
MOJIEKYJISIPHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBas
JIOJIsT XUMUYECKOTO AJIEMEHTA B COCAMHEHUHU, MOJISIPHBIN 00bEM, OKCUI, KUCIIOTA,
OCHOBAaHHUE, COJb, JJEKTPOOTPULATEIBLHOCTh, CTEIECHb OKHUCIICHUS, XWMHUYECKas
peakius, KiaccupuKaisa peakui: peakiiui COSUHEHUs, PEaKIUU Pa3IoKEeHUs,
peakiMy 3aMeIleHUs, pPeaKIuu OOMEHa, 9K30- U DHIAOTEPMUYECKHUE PpEeaKIIUH,
TeII0BOM A(PPEKT peakuuu, SApo aToma, DJICKTPOHHBIM CJIOW aToma, aTOMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBsA3b, IMOJSIpHAsS U HEMOJsIpHAs
KOBAJICHTHAsI CBSI3b, HOHHAS CBSI3b, NOH, KATHOH, aHHOH, PACTBOP, MaccoBasi JOJIs
BellecTBa (IIPOLIEHTHAS KOHIICHTPAIUsI) B PaCTBOPE;

® IUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHATUHA H
MPUMEHSThH 3TU NOHATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPALICHUI;

®1ICTI0JIb30BaTh XUMUYECKYIH0 CUMBOJIUKY JJIsl COCTaBJICHUST (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINM;

®OIpe/IEsATh BAJCHTHOCTh ATOMOB J3JIEMEHTOB B OMHAPHBIX COEIUHEHMSX,
CTEMEHb OKHUCJICHHUSI AJIEMEHTOB B OWHAPHBIX COCIUHECHUSX, MPUHAJICKHOCTh
BEII[ECTB K OMNpPEACIEHHOMY KJIacCy COeAUHEHUM 1o GopmyiiaM, BUJI XUMUYECKON
CBsI3M (KOBAJICHTHAsI U MOHHAS) B HEOPTAHUYECKUX COCIUHECHUSIX;

epackpeiBaTh cMmbica llepuogmueckoro 3akona J[. M. MeHnneneesa:
JIEMOHCTPUPOBAThL  MOHUMAHHWE  TEPUOJUYECKOM  3aBUCUMOCTH  CBOMCTB
XMMHUYECKUX 3JIEMEHTOB OT MX MOJIOXKEHUS B [lepuoanueckor cucteMe, 3aKOHOB
COXpPAaHEHMSI MacChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJSIPHOIO
YUYEHHsI, 3aKOHa ABOTaipo;

®OIUCHIBATh M XapakTepuszoBaTh Tabmuunyro ¢opmy Ilepuoanueckoit
CHUCTEMbl XUMUYECKHX JIEMEHTOB: pa3jinyaTh MOHATHUS «TJaBHas moiarpymma (A-
rpynna)» u «mnobounas noarpymnmna (b-rpymma)», Maneie U OONbLIME MEPUOADI,
COOTHOCUTH 0003HauYeHHUs, KOTOpble uMelTcs B Tadmuue «llepuonuueckas
cucreMa xumudeckux oanemeHtoB JI. . Mengeneesay € 4YHMCIOBBIMHU
XapaKTepUCTUKAMHU CTPOEHUST aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U 3apsll
aJipa, 00IIee YUCIIO0 AMEKTPOHOB U PacCHpeIeICHUE UX O DJIEKTPOHHBIM CIIOSIM);



eKJIaCCUPUIUPOBATh XUMHUYECKUE DJIEMEHTbHI, HEOpPraHWYECKHUEe BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBY YUACTBYIOIIMX B PEAKIIUU BEILIECTB, IO
TerioBoMy b PexTy);

e XapaKTEepU30BaTh (OMUCHIBATH) OOIME XWMUYECKHE CBOICTBA BEIIECTB
pa3IMYHBIX KJIACCOB, TIOJATBEpXkAasi ONHCAHHE MPUMEpPAMU MOJEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

®[IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOIO
COCTaBa, BO3MOKHOCTH MPOTEKAHHS] XUMHUYECKHX MPEBPAIICHUNA B Pa3IU4YHBIX
YCIIOBHUSIX;

®BBHIYHCIISITE OTHOCUTENbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEIIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (QOopMyJe COCAMHEHHUS, MACCOBYIO
JIOJIF0 BEILIECTBA B PAcTBOPE, MPOBOJIUTH PACUETHI MO YPABHEHHUIO XMMHUYECKOU
peakuuu;

®[IPUMEHSITh OCHOBHBIE ONEPAIMN MBICIUTEIBHON JEATEIIbHOCTH — aHAIMU3 U
CUHTE3, CpaBHEHUE, 0000IIEHNE, CUCTEMATU3AUIO, KIIACCU(UKALINIO, BBISBICHUE
IPUYNHHO--CIIEICTBEHHBIX CBSI3€M — JUI1 H3Y4YEHUs CBOMCTB BEIIECTB U
XMMHUYECKUX PEaKIUil, ECTECTBEHHO-HAyYHbI€ METObl IMO3HAaHUSI — HAOJIOJCHHE,
U3MEpPEHUE, MOACIUPOBAHUE, IKCTIEPUMEHT (PEAJIbHBIM U MBICIICHHBIN );

eClie[I0BaTh MPAaBUJIaM IOJIb30BAaHUSI XUMHUUECKOM MOCYI0N U J1a00paTOPHBIM
000OpyZOBaHUEM, a TaKXe MpaBUiaM OOpallleHHs ¢ BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKUUSAMU IO BBIMOJHEHUIO JIA0OPATOPHBIX XHWMUYECKUX OIBITOB 10
MOJIYYCHUIO U COOMpaHUIO0 Tra3000pa3HbIX BEHIECTB (BOJIOpOJA M KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OMNPENEIEHHOW MAacCOBOW JOJIEH PACTBOPEHHOTO
BEILIECTBA, IUIAHUPOBATH M MPOBOJUTH XUMHUYECKHE OIKCIEPUMEHTHI IO
pPacno3HaBaHHUIO PACTBOPOB IIEJIOYEH W KHCJIOT C IOMOIUBI HWHAMKATOPOB
(;makmyc, henondTanent, METUIIOPAHXK U APYTHE).

K koniy oOyuenus B 9 kiacce npeMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

®pAaCKphIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TOHITHHA: XUMHUYECKUHN
AJIIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, CTENEHb  OKUCIIEHUS,
XUMHUYECKash peakiusi, XUMUYecKas CBs3b, TEIJIOBOW 3((EKT peakiuu, MOJIb,
MOJISIpPHBI 00BEM, PacTBOpP, IIEKTPOJUTHI, HEINEKTPOIUTHI, DJIEKTPOIUTHUECKAS
JUCCOLIMAIINS, PEAKIIMM HOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOEe PaBHOBECHE,
oOpaTUMble ¥ HEOOpaTUMbIE pEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
pEaklUHuH, OKHCIWTEIb, BOCCTAHOBHUTENb, OKHCIEHHE W BOCCTAHOBJICHUE,
annotponus, amMQpoTepHOCTh, XHWMHUYECKash CBs3b (KOBaJCHTHAas, HOHHaf,
MeTaJuInyecKasi), KpUCTaUIMYecKas peme€Tka, KOppO3us METaIOB, CILIABBHI,



CKOPOCTh XHMHMUYECKOW peakIuu, MpeaenbHo aomyctumasi koHueHtpaius I[1JIK
BEIIECTBA;

® JUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX TOHITHH U
MPUMEHSTD ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHHH;

®[ICTI0JIh30BAaTh XUMHYECKYI0 CHMBOJIMKY JIJISI COCTABJICHUS (DOPMYJT BEIIECTB
Y YPAaBHEHUU XUMUYECKUX PEAKIINN;

®OIIPENIEIATh BAJCHTHOCTh M CTENICHh OKUCICHUS XUMHUYECKHX 3JIEMEHTOB B
COCIMHECHUSX PA3IUYHOTO COCTaBa, MPUHAIJICIKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIacCy COEAMHEHWH 1o ¢dopmyiaM, BHJI XUMHUYECKOW CBs3M (KOBaJEHTHa,
WOHHAsi, METaJUIMYecKas) B HEOPraHWYECKHUX COCAMHEHUSX, 3aps] HOHA 110
XUMUYECKON (hopmysie, XapakTep Cpenbl B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
COCTMHECHUM, TUTI KPUCTATUTMIECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

epackpbeiBaTh cMmbIci [lepuoamyeckoro 3axkona JI. WM. MeHnneneeBa u
JIEMOHCTPUPOBATh €r0 TMOHMMAHHE: OIMUCHIBATh M XapaKTePU30BaTh TAOIMYHYIO
dbopmy Ilepuoguyeckoil CUCTEMbl XUMUYECKUX DJIEMEHTOB: pa3iMyaTh MOHATHUS
«rnaBHas noArpynna (A-rpyrmma)» u «mnobounas noarpymnmna (b-rpynna)y», mansie u
OONBIIIE  TIEPHOJIBI, COOTHOCHUTH OOO3HAYCHHS, KOTOphIE HWMEIOTCS B
MIEPUOTNYECKON TaONMIE, C YUCIOBBIMH XapaKTCPUCTUKAMHU CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsAn siapa, oOlee YuciIo SJIEKTPOHOB U
pacnpeneneHrue uX Mo JIEKTPOHHBIM CII0sIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH
B U3MCHCHHUH CBOMCTB 3JIEMEHTOB M MX COCIMHECHHI B MpejiesiaX MajbIX IMePHOJIOB
Y TJIABHBIX MOATPYI C YIETOM CTPOCHHS X aTOMOB;

e KJTACCH(PUITUPOBATh XUMHUYCCKHE DJIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBA,
XUMUYECKHE Peakinu (110 YUCIIy U COCTaBy YYaCTBYIOUIUX B PEAKIIUU BEIIECTB, 11O
TerioBoMy d(h(}exTy, M0 H3MEHEHUIO CTENEeHEW OKHUCICHUS XHUMHYECKUX
AJIEMEHTOB);

eXapakTepu30BaTh (OMUCHIBATh) OOUIME M CHEUUPUUECKUE XHUMHUYECKHE
CBOMCTBA TPOCTBIX M CIIOHBIX BEIICCTB, MOATBEPKIAs OMUCAHUE MPUMEPAMHU
MOJICKYJIIPHBIX 1 HOHHBIX YPABHCHHH COOTBETCTBYIOIIUX XUMHUUYECKHX PCAKITNI;

® COCTaBJISITh YPABHEHUS DJICKTPOIUTHUCCKON TUCCOIUAIIUN KUCTIOT, MIEI0Yei
W COJIel, TIOJIHBIE W COKpAIIEHHbIE YpaBHEHUS PEAKIUi HOHHOTO OOMEHa,
YpaBHEHUSI PEaKIHii, MOJITBEPKIAOIINX CYIIECTBOBAHUE TEHETUYECKOW CBS3U
MEXy BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;

®pacCKphIBaTh  CYIIHOCTh  OKHCJIMTCIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUH
MOCPEJICTBOM COCTABJICHHS 3JIEKTPOHHOTO OajlaHCca 3THX PEaKIInid;

®[IPOTHO3UPOBATH CBOWCTBA BENMIECTB B 3aBUCHMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKHUX TIPEBPAIICHUNA B PA3INYHBIX YCIOBUSX;

®BLIYHUCIISITh OTHOCUTEIHHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCCOBYIO JIOJIO XHUMHYECKOTO 3JIeMEHTa 1o (OpMyJe COCTUHEHUS, MACCOBYIO



JIOJII0 BEIIECTBA B PacTBOpPE, MPOBOJIUTH PACUEThI 110 YPABHEHHMIO XUMHYECKON
peakuuu;

¢cOOJI0aTh MPaBUJIa MOJB30BaHUS XUMHUUECKON MOCYIOH U J1aOOpaTOpPHBIM
00OpylI0BaHUEM, a TaKXe IpaBHjia OOpallleHUs C BEIIECTBAMHU B COOTBETCTBUU C
UHCTPYKIMSMU TI0 BBIMOJHEHUIO JIA0OPATOPHBIX XHWMUYECKUX OIBITOB IO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIEKHUCIIOro Ia3a);

®I[IPOBOJUTH PEAKIIMU, MMOATBEPKAAIOIINE KAUECTBEHHBI COCTaB Pa3IMYHBIX
BELIECTB: PacllO3HABaTh ONBITHBIM ITyTEM XJIOPHUA-, OPOMHI-, HOAUI-, KapOOHAT-,
docdar-, cuiukar-, cyiabpaT-, TMAPOKCUA-UOHBI, KaTUOHBl aMMOHHS U HOHBI
M3YYCHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOpPAX HEOPTaHHMUYECKHUX
BEIIIECTB;

®[IPUMEHSITh OCHOBHBIC OTEPAIMH MBICIUTEIBHON JAEATEIBHOCTH — aHAIHU3 |
CHUHTE3, CpaBHEHHUE, O0000IIeHHE, CHUCTEMAaTHU3allUi0, BBISIBICHUE MPUYMHHO-
CIIEICTBEHHBIX CBA3EH — AJI U3yYEHUsS] CBOMCTB BEILIECTB U XUMUUECKUX PEAKIIUH,
€CTECTBECHHO-HAYYHbIE  METOJbl IO3HAHUS — HAONIOJICHHE, U3MEpEHUE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PeaibHbId U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosanuyecTBO 4acoB
Ne | HaumeHoBaHme pa3jiejioB M TeM dueKkTpoHHbIE (LM (POBbLIE)
n/n NMPOrpamMmbl Bcero Kourpoaeunie Hpaxruyeckue o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3zgea 1. [lepBoHavaibHbIe XUMHYECKHE OHATHSA.
11 iﬁféﬁsomaHH; aI;K I;I?)’;KTI/?‘?;I:IS;I;I 5 2 bubmmorexa HOK
https://m.edsoo.ru/7f41837c
JEATEIIbHOCTH YEIIOBEKA.
12 BemectBa u XUMHYECKHE 15 1 Bubnuoreka HOK
peaKIuH. https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiune npeactaBuTe 1M HEOPraHMYeCKUX BelECTB.
21 Boznyx. Kucnopon. Ilonsitue 00 5 bubnmnoreka HOK
OKCH/JIaX. https://m.edsoo.ru/7f41837c
99 Bonopon. Ilonarue o xucnorax n 3 1 bubnmnoreka [HOK
COJISIX. https://m.edsoo.ru/7f41837c
23 Bona. PactBopwl. Ilonsitue 00 5 1 1 Bbubnuoreka HOK
OCHOBaHHSX. https://m.edsoo.ru/7f41837c
24 OcHOBHBIE KJ1acChl 11 1 1 bubnuoreka [HOK
HEOPTraHUYECKUX COCTUHCHUH. https://m.edso0.ru/7f41837¢c
Hroro 1o pasneny 30

Pazgen 3. Ilepuoamyeckuii 3akoH u Ilepuogmyeckass cucrema xumMudeckux 3jemeHtoB JI. H.

Xumunueckasi cBsizb. OKHCIAUTENbHO-BOCCTAHOBUTEIbHBIE Pe€aKIuu.

Menpneneea. CTtpoeHue aTroMoB.

3.1

[Tepuonnueckuii 3aKOH 51
[Tepnonnueckas cucrema

7

bubmmoreka [HOK
https://m.edsoo.ru/7f41837c



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

XUMUYeCKuX anemMeHToB J[. .
Menaene-eBa. CTpoeHue atoma.

Xumudeckas CBSI3b.
3.2 OKUCINTEIIHHO- 8 bubmmorexa HOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIILHBIC peaKI_[I/II/I.
Hroro no pazueny 15 bubmiorexa HOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubmiorexa HOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB IIO 68

[NPOTPAMME



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

9 KIIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB M TeM JuaexkTpoHHble (HU(pPOBbHIE)
Konrpoabnblie IIpakrnuyeckue
n/n NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3znea 1. BenecTBO 1 XUMHYECKHE PEAKIUM.
[ToBTOpeHue u yriaybieHue 3HaHU OCHOBHBIX bubnmoreka HOK
1.1 5 1
paszenoB Kypca 8 kiacca. https://m.edso0.ru/7f41a636
19 OCHOBHBIE  3aKOHOMEPHOCTH  XHMHUYECKHX 4 bubnmoreka HOK
' peakiuii. https://m.edsoo.ru/7f41a636
DIIEKTPOJIUTHYECKAS JUCCOoLMaIusl. bubnuoreka LHOK
1.3 8 1 1
XUMHYECKUE PEAKI[H B PaCTBOpaX. https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pasznea 2. Hemerasibl 1 UX cOeIMHEHHUS.
21 OGmas XapaKTepPUCTUKA XUMHYECKHUX 4 1 bubnuoteka HOK
' anemeHToB VIIA-rpynmel. ["anoreHs. https://m.edso0.ru/7f41a636
| e o
' PYHIBL P https://m.edsoo.ru/7f41a636
COCTMHEHUSI.
23| snewonron Vicepyane, Asor, dootop n | 7 y  Bromores 10K
' PYHIBL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUSI.
24 | vomenros N Arpyomm. Sepon mopem | 6 1 ,  Bubmoress 10K
' PYHHEL POL 1 Kp https://m.edsoo.ru/7f41a636
Y UX COECIUHEHUS.
Hroro no pasneny 25

Paznen 3. MeraJliibl 1 X COeIMHEHUS.
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. bubanoreka LHOK
3.1 | Obmme croficTsa METAIIOB. 4 https://m.edso00.ru/7f41a636
3.2 | Baxuelimue MeTauibl U UX COSIUHEHUS 16 2 bubmotexa HOK
' & ' https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 20
Pasnen 4. Xumus u okpykaionias cpeaa.
4.1 | BemecrBa 1 MaTepualibl B )KU3HU YEJIOBEKA 4 bubmotexa HOK
' H p ' https://m.edso0.ru/7f41a636
Uroro no pazneny 4
PesepBHOE BpeMs 2 bubmorexa HOK
p p https://m.edsoo0.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 7



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

ITOYPOYHOE IIVTAHUPOBAHUME

8 KVIACC
N KosanuyecTBO 4acoB Nara DJIeKTPOHHbIE NN (POBLIE
] Tema ypoka KonTtpoJubnbie  IIpakTnueckue o0pa3oBaTe/bHbIE
n/n Bcero H3YyYeHH S
padoTbI padoTbI pecypchl
II . P
1 | scnonexa. Xinaus n omerowe mayx, Tem u| 1 BuGmorexa LOK
) K. https://m.edsoo.ru/ff0d210c
BEIIECTBA.
(0] 7| . A
2 | cocromme memecrs. Tomsmae o weromax | 1 BuGorera LOK
H ' a https://m.edsoo.ru/ff0d227e
[IO3HAHUSA B XVMHUH.
I1 3] Ne 1 «1 0
3 | maoparopun u mpnéve: ebpamemns ¢| 1 BuGorera LOK
patop p patt https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYTOBAHUEM.
Uucteie BemectBa W cMmecH.  CriocoObl bubmnorexa HOK
4 . 1
paszeneHust CMECEH. https://m.edsoo.ru/ff0d26ca
I1 0 Ne 2 «P
5 | cueceli (un mprmsepe omerin mosspenmoli | 1 BuGmorera LIOK
PHMEp P https://m.edsoo.ru/ff0d28c8
COJIN)».
6 ATOMBI U MOJIEKYJIBI 1 bubmotexa HOK
YapL: https://m.edsoo.ru/ff0d2a6c
7 XuMudeckre 3JIEMEHTBHI. CuMBOJIBI 1 bubmmoreka HOK
XUMHUUYECKHUX DIIEMEHTOB. https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIIOKHBIE BEIIECTBA 1 bubmorexa HOK
P 111 ) https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPDHOE YUEHUE 1 bubmorexa HOK
YIIPHOC yH ' https://m.edsoo.ru/ff0d2d50
10 Xwmwmyeckas ¢opmyna. BameHTHOCTH aTOMOB 1 bubnuoreka HOK
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XMMHYECKHX DJIEMEHTOB. 3aKOH ITOCTOSHCTBA
CcoCTaBa BCUICCTB.

https://m.edsoo.ru/ff0d2eae

1 OtHOcHUTENbHAS aTOMHast Mmacca. bubnuorexa HOK
OTHOCUTENbHAS MOJICKYJISIpHAsI Macca. https://m.edsoo.ru/ff0d323c
12 MaccoBast oasd XUMHYECKOIO DJIIEMEHTA B Bbubanoreka HOK
COC/IMHCHHUH. https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemniectBa. Mok, MonsipHas bubnuoreka LHOK
macca. https://m.edsoo.ru/ff0d5230
BzanmocBs3p  KonmMYecTBa, MacChl M UYHCIIA
14 CTPYKTYPHBIX €AWHUIl BeuecTa. Pacuérsl 1o bubmorexa 1OK
. https://m.edsoo.ru/ff0d37fa
dbopMysiaM XHUMHYECKUX COSTHHCHUN.
15 ®duznyeckue MW XUMHYECKHE  SBIICHUS. bubnuoreka HOK
XuMHYeckasi peakius u e€ mpu3HaKy. https://m.edsoo.ru/ff0d3al16
16 3aKkoH COXpaHEHUS MAacChl BEILIECTB. bubnmnoreka HOK
XUMHUYECKUE YpaBHEHUS. https://m.edsoo.ru/ff0d3b88
BrrunciieHus KoJm4yecTBa, MacChl BEISCTBA 110 bubmnorexa HOK
17 .
YpaBHEHHUSIM XUMHUYECKHX PEaKITH. https://m.edsoo.ru/ff0d5708
Knaccudukanmst XUMHUYECKUX CaKIIHHA
18 (COGI[I/IH(I;HI/IHH pasloKeHUs 3aM1€:!)HIGHHI/I$I bubamorexa LOK
’ ’ ’ https://m.edsoo0.ru/ff0d3f34
obmeHa).
19 M. B. JIoMOHOCOB — y4EHBIN-DHIUKIIOIECANCT. bubnuotexa HOK
O06o0mIeHre U cucTeMaTr3aIus 3HaHHH. https://m.edsoo.ru/ff0d40c4
20 Kontponbhas padota Nel mo teme «BemectBa bubnuoreka HOK
U XUMUYECKUE PEAKIIU». https://m.edsoo0.ru/ff0d4290
Bo3gyx — cmeck razoB. CoctaB BoO3myXa. bubnuoteka HOK
21
Kucmopoa — 37eMeHT U MPOCTOE BEIECTBO. https://m.edsoo.ru/ff0d448e
29 Haxoxxnenue KUCIopoaa B MPUPOJIE, Bubnuoreka LHOK

(I)I/I3I/I‘{CCKI/IC n XHUMHUYCCKUC CBOMCTBaA

https://m.edsoo.ru/ff0d4614
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(peakmuu ropenust). OKCHUIIBL.

[Ipumenenne kucinopoaa. CriocoObl MoTyyeHHs

KHCIIOPO/JIa B J1a00paTOpUH u
23 HpOMBIzLHlJ[]eHHOCTI/I. prrOBOpET Kicnopozla B bubmmorexa LOK
https://m.edsoo.ru/ff0d497a
npupojae. O30H — aUTOTPOITHAS MOTUPUKALIUS
KHCJIOPO/IaA.
Tenmopoii 3GPEKT XUMHUECKON pEaKIluH,
24 TepMongqu%)I(cbne ypaBHEHUS :1)(30-II u bubmmotexa HOK
’ https://m.edso0.ru/ff0d4790
SHIOTEPMHUUYECKUE PEAKIIHH.
Tomauso: OJIb M MeTaH. 3arps3HeHue
25  Bo3myxa ygpl;neHHe MMapHUKOBOTO I3)(1)(1)eI<Ta bubmiorexa LHOK
’ ’ https://m.edsoo.ru/ff0d4c4a
paspyiieHrue 030HOBOTO CJIOS.
[IpakTuyeckas aborta Ne 3 mo Teme
26 «ﬁony%m&e I/Ip coOupaHue  KUCIOpoja bubmorera HOK
. ’ https://m.edsoo.ru/ff0d4ae2
U3YYEHUE €r0 CBOMCTBY.
27  Bomopoa — dJIEMEHT U MPOCTOE BEIIECTBO. bubmmotexa HOK
https://m.edsoo.ru/ff0d4dd0
Haxoxnenue BOAOPOAA B MPUPOIE
28 q)queI::KHe U HXIEMquCKHe CBI:)I\/'II()DTJ;a’ bubmorexa oK
’ https://m.edsoo.ru/ff0d4dd0
IPUMCHCHHE.
29  KuCIIOTHI U CONH. bubmiorexa LHOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsr MOJTy4YeHUs BOJOpOJA B bubnmnoreka HOK
J1abopaToOpUH. https://m.edsoo.ru/ff0d4dd0
ITpakTraeckas abora Ne 4 mo Teme
31 <<§OJ'IYIIGHI/IG I/Ip cobupanue  BOJOpOA bubmmorexa LOK
. ’ https://m.edsoo.ru/ff0d4f42
U3YYCHHE €T0 CBOMCTBY.
32 | MonsipHblii 00bEM Ta30B. bubnuoteka HOK
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https://m.edsoo.ru/ff0d542e

33 Pacu€rhl M0 XUMUYECKUM YPABHCHHUSIM. bubmmorexa LOK
https://m.edsoo.ru/ff0d55a0
. Bbubanoreka LHOK

34 | dusnueckue CBOMCTBA BOIEL. https.//m.edsoo.ru/ff0d5708
Bona KaK  pacTBOPUTEIIb. PactBopsI.

35 HacpllieHHbIe M HEHACBIIIECHHBIE PaCTBOPBI. bubanoreka LHOK
PacTBOpHMOCTh BelIECTB B Boje. MaccoBas https://m.edsoo.ru/ff0d587a
JIOJIs BEIIECTBA B pacTBOPE.

. bubanoreka HOK

36 | Xumuueckue cBoOMCTBa BOABL. OCHOBAHUS. https://m.eds0o.ru/ff0d59e2
Pone pacTBOpOB B mpUpOJAe MU B IKU3HH

37 yenoBeka. KpyroBopor BOApl B NIPHUPOAE. bubnmnoreka HOK
3arps3HeHHE TNPHUPOJHBIX BoA. OXxpaHa W https://m.edsoo.ru/ff0d5b40
OYHMCTKA IPUPOTHBIX BOJI.

[IpakTuyeckas abora Ne 5 mo Teme
38 ((§pI/IFOTOBJ'IeHI/IeppaCTBOPOB C ompenenéHHon bubmiorexa LOK
N N . https://m.edsoo.ru/ff0d5eba
MacCCOBOH J0JIeH paCTBOPEHHOTO BEIIECCTBAY.

39 Konrtponbnas padora Ne2 o teme «Kucnopon. bubnuoteka HOK
Bomopoa. Bomay. https://m.edsoo.ru/ff0d6342
Knaccudukanus HEOpPraHUYECKUX
COCIMHEHM. OKcHapl. Knaccudukanus

40 OI(CJ:II[OBZ coneo6pa231y10mne (OCqI-)IOBHIIiIC bubmorexa oK

’ https://m.edsoo.ru/ff0d664e
KHCIIOTHBIE, amM(pOTepHBIC) u
HeconeoOpasyomue. HoMeHknaTypa OKCHIIOB.

41 ®du3nyeckue W XUMHUYECKHE  CBOWCTBA bubmmoreka HOK
okcu10B. [TomydeHne OKCH/IOB. https://m.edsoo.ru/ff0d664e

42  OcnoBanusa. Kiaccudpukanuss  OCHOBaHUIL: Bbubmnunoreka LHOK
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€Oyl U HEpPacTBOPUMBbIE  OCHOBAHHS.
Homenknarypa ocHOBaHMiA.

https://m.edsoo.ru/ff0d67ca

43 ®dusznueckue MU XHMHUYECKHE  CBOMCTBa bubnuoreka LHOK
ocHoBaHwmii. [TorydyeHne oCHOBaHUiA. https://m.edsoo.ru/ff0d67ca
m Kucnotsl. Knaccudukanus KHUCJIOT. bubnuorexa HOK
Homenkatypa KUCIIOT. https://m.edsoo.ru/ff0dfee2
Ou3nyecKkue U XMMHUECKHUE CBOMCTBA KHUCIIOT.
45 Psan aktuBHOcTM MeTamioB H. H. bekerosa. bubmotera HOK
https://m.edsoo.ru/ffOdfee2
[TomyueHue KUCIOT.
Conu. Homenknatypa coneil. ®dusnueckue u
46  XUMHUYECKHUE CBOﬁ};I)i“Ba coneir. Ilomyuenue bubmioreia LHOK
. https://m.edso0o.ru/00ad9474
coeit.
[Ipaktnueckast pabora Ne 6. Pemenue
OKCIEPUMEHTAJbHBIX  3a7ad [0  TeMe bubnmnoreka HOK
47
«OCHOBHBIE KJIaCChI HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUINY.
48 I'eneTnyeckass  CBA3b  MEXKIY  KjaccaMu bubnuotexa HOK
HEOPraHUYECKUX COCTUHCHUIA. https://m.edsoo.ru/00ad9a50
49 | O060O0IIIeHNE U CUCTEMATHU3AIHS 3HAHUI. bubmorexa LOK
https://m.edso00.ru/00ad9cb?2
50 KonTposasHnas padota Ne3 no reme "OcHoBHBIE bubnmnoreka HOK
KJIACChl HEOPTaHMUYECKUX COCIMHEHHIA". https://m.edsoo.ru/00ad9ela
[TepBrie MOTIBITKH KIaccupuKanuu
XUMUYECKHX dJeMeHTOB. [loHsTHE O Tpymmax
51 CXOJHBIX 3JIEMEHTOB (mmemouHbIe u bubnuoteka HOK

IEJIOYHO3EMENIbHBIE ~ METaJlIbl,  T'aJOreHBI,
MHEPTHbIE  Ta3bl). DJEMEHThl, KOTOpbIE
o0pa3zyoT am(oTepHbIe OKCHUBI u

https://m.edsoo.ru/00ad9ffa
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TUAPOKCHUABI.

Ilepuognueckuit  3akoH.  llepuogmyeckas
cuctemMa XxuMmMuueckux onemento JI. .

59 Menneneesa. KopoTkonepuonnas 51 bubmuoteka HOK
JUMHHOTIepHoHast  Gopmbl  [lepuoauueckoit https://m.edsoo.ru/00ada52c
CUCTEMbl XuUMHUeckux dnementoB [l M.

Menpeneesa.
Ilepuoner u rTpynnel. PU3HUECKUH CMBICHI

53 HO}IF))SIIIKOBOFO HI())izapa, HOMEpOB Iepuoja u bubmorexa LOK

https://m.edsoo.ru/00ada52c
IPYIIIbI AJIEMEHTA.

54 Crpoenue aromoB. CoCTaB aTOMHBIX SZEp. bubnmnoreka HOK
W3oTombl. DNEeKTPOHBI. https://m.edsoo.ru/00ada342
CrpoeHue 5JEKTPOHHBIX O000JI0YEK aToOMOB ErbioTexa 110K

55 | mepBbIX 20 XUMHYECKHUX JJIEMEHTOB )

. https://m.edsoo.ru/00ada6bc
Ilepunonnueckou cucreMsl 1. 1. Menneneesa.
XapakTepuCcTUKa XUMHYECKOrO JJIEMEHTa IO
56 eropnonoIZKeHmo B [lepnoauueckoii cucreme /. brbaioreia oK
https://m.edsoo.ru/00ada824
H. Menpeneesa.
3aKOHOMEPHOCTH HM3MEHEHHUs pajguyca aTOMOB

57 XUMHUYECKUX DJIEMEHTOB, METAUIMYECKUX U bubnmmoreka HOK
HEMETAJUTMYECKUX CBOWCTB MO TpyIIaM H https://m.edsoo.ru/00ada96e
nepuoam.
3HaueHue [Tepuonuueckoro 3aKoHa Hu

58 ITepunonnueckoi CUCTEMBI XUMHUYECKUX bubnuoreka HOK
9JIEMEHTOB JIUISl Pa3BUTUSI HAYKH U TPAKTHKH. https://m.edsoo.ru/00adaab8
. 1. MenneneeB — y4€HbIN U TpaXkIaHVH.

59 Xumnueckas cBs3b. KoBaneHTHas (monsipHas U bubnuoteka HOK

HENoJIsipHast) CBA3b.

https://m.edsoo.ru/00adac34
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60 DJIEKTPOOTPULIATEITLHOCTD XUMHYECKUX 1 bubnuorexa HOK
3JIEMEHTOB. https://m.edsoo.ru/00adaab8
bubnuoreka LHOK
1 U ) 1
6 OHHAT CBASD https://m.edsoo.ru/00adaab9
bubnuoreka LHOK
62 | Crenens oxucnerys. . https://m.edsoo.ru/00adae28
63 OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH. 1 bubnuoreka LHOK
I[Tporiecchl OKUCICHHS K BOCCTAHOBJIEHUS. https://m.edsoo.ru/00adb076
bub OK
64 | OkuCIUTENIN U BOCCTAHOBUTEIH. 1 htI/tIp;I:I;IIOrrT\.G;aSOO.ru 100a d]l;IO7 6
65 Kontponbnas padora Ned4 nmo teme «CtpoeHue bubnmnoreka HOK
aroMa. XMMUYECKas CBI3b». https://m.edso0.ru/00adb486
66 PesepBHblit YPOK. O6o006menne U 1 bubnmnoreka HOK
CHCTEMATU3aLMA 3HAHUIA. https://m.edsoo.ru/00adbh33c
67 PesepBHblit YPOK. O6061eHne U 1 bubnmnoreka HOK
cHUCTEMaTU3alMs 3HAHWIA. https://m.edsoo.ru/00ad9cb2
68 PesepBHblit YPOK. O6o0061eHne " 1 bubnuoteka HOK
CHCTEMAaTHU3aLMA 3HAHUIA. https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68
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9 KIIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE NN (pPOBbIE

Ne Jara
Tema ypoka Konrtpoabsnbie IIpakTnueckue o0pa3oBaTe/bHbIE
n/n Bceero U3YYeHUs
padoThbI padoThbI pecypcbl
[Meprnoanueckuii 3aKOH. Ilepnomuueckas
P P bubnuoreka LHOK
1 cucreMa XUMHYeCKMX odnemeHtoB JI. U 1
https://m.edso0.ru/00adb59e
MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B  HM3MCHCHHHM  CBOMCTB
XUMHUYECKHX  3JIEMEHTOB  MEPBBIX  TPEX
5 MIEPUOJIOB, KaJIHs, KaJbIIU U UX COCTMHCHUH B 1 bubnuorexa HOK
COOTBETCTBUH C TIOJOXKCHHUEM 3JICMEHTOB B https://m.edsoo.ru/00adb6b6
[lepuonnueckoii cucTeMe M CTPOCHHEM HX
aTOMOB.
CTpoeHue BeleCTBa: BUIbl XUMHUYECKOU
CBs3U. THMBI KPUCTALTUYECKHX PEHIETOK
3 pu P ’ 1 bubnuoreka LIOK
3aBUCHMOCTh CBOWMCTB BeIIeCTBAa OT THIIA
. . https://m.edsoo.ru/00adb7e2
KPUCTAJUTHYECKOM pemIéTKH " BUIA
XUMHUYECKON CBSA3U.
Knaccudukanus u HOMEHKJIaTypa
HEOPraHMYECKUX  BellecTB.  XHUMHUYECKUE
4 CBOICTBA BEIIECTB, OTHOCSIITUXCSI K 1 bubnmmoreka HOK
Pa3InYHBIM KJ1accam HEOPraHHYECKUX https://m.edsoo.ru/00adbac6
COCTMHCHUH, TeHeTHYeCKast CBSI3b
HEOPTaHWYECKHUX BEIIECTB.
Kontponbaas  pabora  Nel o  TeMe
5 «IloBTopenne w  yrayOjneHue  3HAHUU 1 1
OCHOBHBIX Pa3ZieJIoB Kypca 8 Kiraccay.
6 Knaccugpukamus XMMHUYECKHX peakuuil 1o 1 bubnuoteka HOK
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pa3IMYHBIM TpPU3HAKaM ([0 YUCIY U COCTaBy
YYaCTBYIOIIMX B PpEaKIUH BEIIECTB, IO
TeII0BOMY (P PeKTy, T0 UBMEHEHHUIO CTEIICHEH
OKHCIICHHSI ~XUMHYECKHX  JJIEMEHTOB, IIO
00paTUMOCTH, TIO YYaCTHIO KaTajau3aTropa).
DK30- W DHAOTEPMUYECKHUE  PEaKIIHH,
TEPMOXUMHUYCCKHE YPABHCHUSI.

[ToHsATHE O CKOPOCTH XUMHYECKOW pPEaKIUH.
[TonsiTue 00 0OpaTUMBIX M HEOOPATHMBIX
XUMHYECKHX peaKnusx. [TonsTue 0
TOMOTCHHBIX W TETEPOTCHHBIX  PEAKIUsX.
[TonsaTne o xaranuse.

[TonsiTHE O  XMMHYECKOM  PaBHOBECHH.
daxTopsl, BIIMSIOLINE Ha CKOPOCTh
XUMHYECKON peakuuu U MIOJIOKEHUE
XUMHYECKOIO PAaBHOBECHS.

OKHMCIHUTENbHO-BOCCTAHOBUTENBHBIE PEAKLIUU,
ANEKTPOHHBIN OanaHc OKHUCJIUTENBHO-
BOCCTAHOBUTEIbHON peakiuu. CocTtaBieHue
ypaBHEHU U
OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA C
HCTIOJIb30BaHUEM MeTo/1a AIEKTPOHHOTO
Oananca.

https://m.edsoo.ru/00adbch0

bubnuorexa HOK
https://m.edsoo.ru/00adbe9a

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

bubmunorexa HOK
https://m.edsoo.ru/00adcade

10

11

Teopml SHCKTpOHHTquCKOﬁ JUuccolranmu.
QHGKTpOJ'II/ITI)I N HEDJICKTPOJIHUTEI.

KaTI/IOHLI, aHUOHBI. MeXaHHU3M JuCCOIHalNU
BCIICCTB C pa3IMYHbIMHU BUJAMU XUMHYECKOM
cBs3u. CrereHn JUcCColranuu. CunpHblC H
ciaObie QJICKTPOJIUTHI.

bubnuoreka LHOK
https://m.edsoo.ru/00adcd68

bubnuoreka LHOK
https://m.edsoo.ru/00add448
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Peaknun HOHHOTI'O oOMmeHa. VYcenoBus
MPOTEKAHUs  pEaKUid HWOHHOTO  OOMeEHa,

bubnuoreka LHOK

12 IOJIHBIC W COKpAIIEHHBIE MOHHBIC ypPaBHEHUS https://m.edsoo.ru/00add5d8
peaKIui.
CBolicTBa KHCIOT, OCHOBAHUM U COJIEH B CBETE
MpeCTaBICHUI 00 AJIEKTPOIUTUYECKOM bubnuorexa HOK
13
aucconmanui. KadecTBEHHBIC peakiud Ha https://m.edsoo.ru/00add8b2
WOHBI.
14  TlonsiTue o0 TUAPOIU3E COJICH. bubmioreia LOK
https://m.edso0.ru/00add9d4
15  OOGoOmieHwe U CUCTeMATH3AIIHS 3HAHUM. bubanorexa LOK
https://m.edso00.ru/00addd12
16 [Tpaktueckas pabora No 1. «Pemenue bubnmnoreka HOK
IKCIEPUMEHTATIBHBIX 3a71au). https://m.edsoo.ru/00addbfa
KontponbHas abora Ne2 mo  Teme
17 <<3ne£rponnmqeflcas[ JTUCCOLIAINA. bubmorexa TTOK
https://m.edso0.ru/00addecO
XVUMUYECKUE PEaKIIUU B PACTBOPAX».
OO6mas XapaKTEePUCTHKA raJIOreHOB.
Oco0eHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIE
creniean okucieHus. CtpoeHue u (u3nyecKue
18 | cBoiicTBa TPOCTHIX BZEIeCTB — (bl“aJ'IOFeHOB. bubmioreia LOK
o https://m.edsoo.ru/00addfe2
XVUMUYECKHE CBOMCTBA Ha TpUMEpe XJIopa
(B3auMOJIeHiCTBHE C MeTalUIaMH, HEMETaJlJIaMU,
1IeJI0YaMHu).
X0pOBOJOPOI. Consnas KHCIIOTA,
XUMHUYECKHE CBOVHCTBa, MOJTyYeHUE, Bubmorexa 110K
19  npumeneHnue. [eiictBue XJjiopa U

XJIOpoBOAOpPOda  Ha OpTraHu3mM YCJIO0BCKaA.
Baxneiiue XJOpuJabl W HX HAXO0XICHUC B

https://m.edsoo.ru/00adel104
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pHUpoJIe.

[Ipaktuuyeckass pabora Ne 2 mo Teme

20 i . R bubnuorexa [HOK
«ITonyyenue conssHOM KHCJIOTHI, U3ydeHUE €€
. e i https://m.edsoo0.ru/00ade348
CBOMWCTBY.
Breraucnenus mo aBHEHUSIM XHMHYECKHX
21 . yp Bbubanoreka LHOK
eaKIUM, €CIW OJWH M3 pEarcHTOB JaH B
p p https://m.edsoo0.ru/00ade488
N30BITKE.
O6miast xapaktepuctuka »diaemMeHToB VIA-
99 H Op 5 P bubnuoreka HOK
T'PYIIIBL. COOEHHOCTH CTpPOCHHS aTOMOB,
py P https://m.edsoo.ru/00ade64a
XapaKTePHBIE CTEIIEHU OKUCIICHUS.
CtpoeHrne u (pU3MYECKHE CBOWCTBA IMPOCTHIX
23 BEILIECTB — KUCJIOPOJa U CEPbl. AJIJIOTPOIHbBIC bubnuoreka LHOK
MOIU(DUKALMH KHCJI0po/a u CEpBI. https://m.edsoo.ru/00ade64a
XUMUYECKUE CBOWCTBA CEPBI.
CepoBogopon, cTpoeHue, (usuyeckue u bubnuorexa HOK
24 .
XUMWUYECKHE CBOWCTBA. https://m.edsoo.ru/00ade802
Okcuabl cepbl Kak MPEACTaBUTENN KHCIOTHBIX
okcugoB. CepHasg KHCI0Ta, (U3HYESCKHE U
o5 p . ((b 5 bubanoreka HOK
XUMHYECKHE CBOMCTBa oOmue Kak
https://m.edsoo.ru/00adea28
MIpEeACTaBUTENS Kjacca KHCIIOT u
crienuduaeckue).
XUMHUYECKHE pEeaKIWH, JIeKallie B OCHOBE
26 p 5 . bubnuoreka HOK
MIPOMBIIIJIEHHOTO CIIoco0a MOJyYEeHHUs CEPHOI
p v P https://m.edsoo.ru/00adec8a
kucioTel. [IpumeHnenue.
Comnu cepHOM KUCIOTHI, KAYECTBEHHAs PEaKIIUs
7 Ha cynbdar-uoH. Haxoxnenue cepel u €€ bubnuoteka HOK

COeIMHEHWH B  mpHpoie. XUMHYECKOE
3arps3HEHUE OKpYKaroIen cpensl

https://m.edsoo.ru/00adec8a
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COCTMHEHUSIMU  cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3JyXa U BOJOEMOB), CHOCOOBI
€ro NpeaoTBPAIICHHUS.

28

29

30

OO0mass XapakTepuCTUKa JJIEMEHTOB VA-
rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIC CTENEHH OKHCICHUS. A30T,
pacnpocTpaHeHHue B Hpupoje, (HU3NYECKUE U
XMMHYECKHE CBoiicTBa. KpyroBopor asora B
PUPO/IE.

AmMMmHak, ero (QusHYecKue W XHUMHUYECKHE
CBOWCTBa, MoJlydyeHHe W mpuMmeHeHue. Conu
AMMOHHUsS, HX (HU3MUYCCKHE U XHUMHUYECKHUEC
CBOMCTBA, [IPUMCHEHHE. KauectBenHast
peaKIus Ha HOHbI AMMOHHSI.

[Ipaktuueckass pabora Ne 3 mo Teme

«ITonyuenue aMMHakKa, U3y4YEHHE ero
CBOMCTBY.

bubnuoreka LHOK
https://m.edsoo.ru/00adeecab

bubnuorexa HOK
https://m.edsoo.ru/00adf004

bubnuoreka HOK
https://m.edsoo.ru/00adf180

31

A3o0THas KHCIIOTa, €€ MmojaydeHue, puanyeckue
M XUMHUYECKHe CBoMcTBa (oOmme  Kak
NPeICTaBUTEIIS KJlacca KHCIIOT "
crierupuIeckue).

bubmunorexa HOK
https://m.edsoo.ru/00adf306

32

Hcrons30BaHWEe HUTPATOB U COJIEW aMMOHUS B
Ka4ecTBe MUHEPAIbHBIX yoOpeHuit.
XUMHYECKOEe  3arps3HCHHE  OKPY)KaromIeH
CpEabl COCANHCHUAMU a3oTra (KI/ICHOTHLIG
JOXH, 3arps3HCHUE BO31AyXa, TOYBBI H
BOJIOEMOB).

bubanoreka HOK
https://m.edsoo.ru/00adf518

33

docdop, AJUTOTPOITHBIE MoauUKaITIN
dochopa, uzmueckue W XUMHUYECKHE

bubauoreka HOK
https://m.edsoo.ru/00adf68a
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cBorictBa. Okcua dochopa (V) u dhochopnas
KUCTIOTa,  (pu3Myeckue M XUMHYECKHE
CBONCTBA, MOJIyYEHHE. Hcnonb3oBanue
dbochatoB B  KauecTBe  MHUHEPAIbHBIX
ya00peHuil.

OOmas  xapakTepucTuka odnemMeHToB [VA-

34  rpynnbel. OcCOOEHHOCTH CTPOCHHSI aTOMOB, bubmiorexa LOK
https://m.edsoo.ru/00adfc20
XapaKTEepHBIE CTENICHU OKUCIICHHUS.
VYrnepon, AJUIOTPOITHBIE MoauduKanmm,

35 pacrpocTpaHeHue B mpupoje, (pusnyeckue u bubnuorexa HOK
XUMUYECKHE CBOIICTBA. AncopOrus. https://m.edsoo.ru/00adfd9c
KpyroBoport yriepona B mpupoe.

Oxkcumel  yriiepojga, uX  (QU3WYECKUE U

XHMHYECKHE CBOMCTBA, JCHCTBHE HA IKUBBIC

OpraHu3MBbl, TIOJYyYeHHE ©  IPHUMEHEHHE. Ex6moTexa 110K

36 | Dkomornyeckue mNpoOJEeMbl, CBA3aHHBIE C )

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

OKCHJIOM yriaepoja (Iv), TUIOTE3a

r7100a1bHOTO MOTETIJICHHS KIIuMarTa,

HNapHUKOBBIN (P PEKT.

VYronpHas KucioTta U e€ coiu, ux pusnueckue

U XUMHUYECKHE CBOICTBa, TIONy4YeHHE U

g7  TIPHMEHEHNE. KauecTBennass peakmus Ha bubnmnoreka HOK
kapOoHaT-noHbl. Mcnonb3oBaHue KapOOHATOB https://m.edso0.ru/00ae006¢
B OBITY, MEOUIIMHE, MPOMBINUICHHOCTH U
CEIBCKOM XO35MCTBE.

ITpakTueckas abora Ne 4 1o Teme
38 "l'rl)onyquHe er'IeII)(I/ICJ'IOFO rasa. KauectBeHHas bubamorera LOK
https://m.eds00.ru/00ae027¢
peakuus Ha KapOoHaT-HOH".
39  IlepBoHauanbHBIC TOHATHS 00 OPTAaHUYECKUX bubnuoTteka HOK
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BEIIECTBAX Kak O COCAMHEHUSX Yriepojna
(MeTaH, 3TaH, OSTWICH, AalleTHJICH, JTAHOJI,
TIIMIEPUH, YKCycHas kuciota). [lpupomnbie
UCTOYHUKHU YIJIEBOOPOIOB (yroub,
OpUPOAHBIA  Ta3, He(Th), MNPOAYKTH UX
nepepaboTku (OCH3UH), UX pOJIb B OBITY U
MMPOMBIIIJICHHOCTH. Ilonarue o 6I/IOJIOFI/I‘~I€CKI/I
Ba)KHBIX BCILICCTBAX: JKUpax, OerKax,
YrJI€BOJax — M HUX POJIM B JKXKHU3HU UYCIJIOBCKA.
MarepuajabHOE €IUHCTBO OPTraHUYECKUX U
HEOPraHUYECKUX COCTUHCHUH.

https://m.edsoo.ru/00ae054e

Kpemuuii, ero ¢usnyeckne M XUMHUYECKHE
CBOWCTBA, IOJIyYeHHE H  TPHUMEHEHHE.
Coenunenus kpemHusi B mnpupozge. OOmue
npencraBienus o6 okcuae kpemuus (1V) u
KpeMHUeBOM  kuciore.  Cunmkarel, — UX

40  wucmonp3oBaHME B OBITY, MEIHWIIMHE, B bubmorexa HOK

_ https://m.edso0.ru/00ae080a
MPOMBINIJICHHOCTH. Baxkneiime
CTPOUTEIIbHBIC MaTepPHAIIbl: KEpaMHUKa, CTEKJIO,
1eMeHT, OeToH, >kene300eToH. [IpoGremsr
0€30MacHOr0 UCIHOJb30BAaHUS CTPOUTENIBHBIX

MaTepUaJIOB B MMOBCEIHCBHON KHU3HU.

[TpakTrueckas abora Ne 5. Pemenue

41 3K12:nepHMeHTanL}ilx 3a7ady = 1o TeMme bubmorexa LHOK

. https://m.edsoo.ru/00ae0bf2
«Bakueime HeMeTalIbl U UX COSIUHCHUS.

42 KonrponsHas  pabora Ne3 mo  Teme bubnuoteka HOK

«Baxxnenne HeMeTamIbl U UX COETUHEHU. https://m.edsoo.ru/00ae0e18

43 OGmmas XapaKTepUCTUKA XUMHYECKUX bubnuoTteka HOK

3JICMEHTOB — METAJJIOB HAa OCHOBAaHHMH MX https://m.edso0.ru/00ae103e
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noinoxxkeHus B Ilepuogmyeckoil  cucreme
xumudeckux 3jemeHToB Jl. M. MenngeneeBa u
cTpoeHust aToMoB. CTpoeHUE METAIIOB.

44

Merannuueckast CB3b M MeETaJUIMYECKas
KpUCTAJUIMYECKas pemeéTka.
DJIEKTPOXUMUYECKU I pan HanpsH>KeHUH
MeTayioB.  Du3MYecKue U XUMHUYECKHE
CBOIICTBa METAJIOB.

bubnuoreka LHOK
https://m.edso0.ru/00ae1156

45

OO0mue crnocoOpl  MOMY4YEHHS]  METalIOB.
[lonaTHEe O KOPpPO3MHM METAIOB, OCHOBHEIC
CIIOCOOBI 3aIIUTHI KX OT KOPPO3UH.

bubnmmoreka HOK
https://m.edso0.ru/00ae1156

46

47

CmnaBel  (cTanb, 4YYyryH, JIOPaJIFOMUHUMH,
OpoH3a) W WX TMpUMEHEHHE B OBITY U

MIPOMBIIUIEHHOCTH.
[IIenounsie METaJIbL: MOJIOKEHUE B
Ilepronnueckon cucTeMe XUMHUYECKUX

anemeHToB [[. 1. MenneneeBa, cTpoeHue HX
aTOMOB, HaxoXkJieHue B npupoje. duznueckue
U XMMHUYECKHE CBOMCTBA (Ha MpuMepe HaTpus
U KaJus).

bubnmmoreka HOK
https://m.edso0.ru/00ae1278

bubmunorexa HOK
https://m.edso0.ru/00ael14h2

48

49

50

OKCI/II[BI nu FI/I)IpOKCI/II[I)I HanI/ISI n Kajlausd.
HpI/IMeHeHI/Ie MISJIOYHBIX MCTAJIZIOB U HUX
COCTUHEHUN.

[[lenouno3emenbHbIE METANIBl MarHui U
KanbUui: mojoxenue B llepuoamueckoi
cucteMe xmMmMuueckux ojgemento JI. .
Menneneena, CTpOEHHUE ux aTOMOB,
HaXO0XJEHUE B MPUPO/IE.

du3nyeckue U XUMHYECKHE CBOMCTBA MarHus

bubmunorexa HOK
https://m.edso0.ru/00ae14h?2

bubnuoreka LHOK
https://m.edsoo.ru/00ae15e8

bubnuoreka LHOK
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U Kalpls. BaxkHelnne coenMHeHns KalbIlHAs
(oKcua, TUAPOKCHI, COJIN).

https://m.edsoo.ru/00ae15e8

51 | OO6oOmieHre U cucTeMaTr3alusl 3HAHHH.
52 | XécTkocTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUS. bubanorexa LOK
https://m.edso00.ru/00ae1886
53 [Ipaktuuyeckas pabora Ne 6 mo Teme bubnuotexa LHOK
"YK&cTKOCTh BOJIBI U METO/IbI €€ ycTpaHeHus". https://m.edsoo.ru/00aelae8
Amomunuii: nonoxenue B Ilepuoanueckoit
CHCTEME XHMHUYCCKHX DJICMECHTOB . N
54 | MenpeneeBa, CTpOCHHE aToOMa, HaXO>KII§HI/Ie B bubmorexa LOK
https://m.edso0.ru/00aelc64
npupone.  Duznyeckue U XUMHYECKUC
CBOMCTBA aJTIOMUHUS.
AmdoTepHbIe CBOICTBA OKCHAA U THIPOKCUIA bubnmnoreka HOK
55
QITIOMUHUS. https://m.edsoo.ru/00aelc64
Keneso: mnonoxenune B Ilepuonnueckoit
CHUCTEME XHMHYECKHX DJIEMCHTOB . A
56  MenneneeBa, cTpoeHHE aToMa, Haxoxcn[e[HHe B bubmiorexa LOK
https://m.edso00.ru/00ae1d86
npupoge. Dusznyeckue U XUMHUYECKUE
CBOICTRBA KeJe3a.
Oxcunpl, Tuapokcuasl U conu keneza (1) u
57 ncenefa (H?)p I/IXH COCTaB CBoﬁCTB(a) u bubanorexa LOK
’ ’ https://m.edso00.ru/00ae35e6
MOJTyYeHUeE.
58  OO0oOmeHue U cucTeMaTU3alus 3HAaHUH.
[TpakTrueckas abora Ne 7. Pemenue
59 BKIz)HepI/IMeHTaJ'II)I—iIX 3aJad MO0 TeMe bubmorexa LOK
. https://m.edsoo.ru/00ae3de8
«Bakueime METaIbl M KX COCAUHCHUS.
50 Boruricnenuss mo ypaBHEHUSM XHUMHUYECKUX bubnuorexa LHOK

peaKuHﬁ, €CJiIn OAUH H3 PpCArcHTOB MHOaH B

https://m.edsoo.ru/00ae1750
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n30BITKE WIH COJIEPKUT MIPUMECH.
Bbruncnenuss  MaccoBoil  J0iM  BBIXOJa
MPOJYKTa PeaKIiu.

61 | OO6oOueHue u cucTeMaTU3aIus 3HAaHUH. 1

62 Kontponbnast  pabora Ned mo  Teme 1
«BaxkHeilme MeTaibl U UX COEITMHEHUS.

63 xamn serone. Besomenoe senomomme 1 buGmiorera  LIOK

. https://m.edso00.ru/00ae3f50
BEIIIECTB U XMMUYECKUX peakluil B ObITY.

64 [IepBas momomp IpU XUMUYECKHX OXKOTax H 1 bubnmnoreka HOK
OTpPAaBJICHUSIX. https://m.edso0.ru/00ae3f50
XUMHUECKOE  3arpsi3HEHHE  OKpYy’Karollen

65  cpembl (HpeIll;II)Haﬂ ﬂlz)}l;ycmlfaas{ 1 bubmioreia LOK

https://m.eds00.ru/00ae4270
KOHIIEHTpanus Bemects, naiee — [171K).

66 Ponp xumuum B pPEIIEHUH DKOJIOTMYECKHUX 1 bubnuotexa HOK
npoOiem. https://m.eds00.ru/00ae4270

67 PesepBHblit YPOK. O60061eHne u 1 bubnmnoreka HOK
CHCTeMAaTH3allMs 3HAHUH. https://m.edsoo.ru/00adb33c

68 PesepBHblit YPOK. O6061eHne U 1 bubnmnoreka HOK
CHCTeMAaTH3allMs 3HAHUH. https://m.edso00.ru/00ad9cb?2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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KoMnoHeHT copep:kaHus MPOrpaMMbl BOCIIUTAHUA 10 Y4eOHOMY NpeaMeTy
«XuMHus» 0CHOBHOe 0011ee oOpa3oBanue 8-9 kiaaccebl HA 2023-2024 y4yeOHbIii 101

[leneBbie OpUEHTUPHI PE3YyJIHTATOB BOCIHUTAHUS HAa YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHUs.

['pak1aHCKO-TTATPUOTHYECKOE BOCITUTAHUE:

CO3HABaTh MPUHAJIJICKHOCTh K CBOEMY Hapojy M K OOIIHOCTH rpaxkaaH Poccun,
MPOSIBIISATh YBAXKEHUE K CBOEMY U IPYTHM HapoJiaM;

NOHUMATh CBOIO CONPHUYACTHOCTh K MPOLUIOMY, HACTOAIIEMY H Oyayuiemy
ponHoro Kpas, csoe Ponunsl - Poccnn, Poccuiickoro rocyngapcrsa.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

CO3HaBAaTh  LEHHOCTh  KaXJIOW  YEJIIOBEYECKOM  KWU3HW,  IPU3HABATH
WHJMBUAYAJIBHOCTb U JIOCTOMHCTBO KaXJ0T'0 YEJIOBEKA.

duszuueckoe  BocmHTaHue, (OPMUPOBAHME  KYJIbTYpPbl  37I0pDOBbS |
HMOLIMOHAIBHOTO OJIarONOTyYus:

OEepeXKHO OTHOCUTBHCS K (PU3NYECKOMY 3/I0pOBbIO, COOJIIOJIaTh OCHOBHBIE
IpaBuiia 310pOBOT0O U 0€301acHOro AJisi ce0sl U APYTuX Jrojen o0pas3a KU3HU, B TOM
quciie B MHPOPMAIIMOHHOM cpene;

BIAJ€Th OCHOBHBIMM HAaBbIKAMHM JIMYHOM U  OOIIECTBEHHOM THTUEHBI,
0€e301acHOro MOBEJEHUS B OBITY, IPUPOJE, OOILIECTBE.

TpyoBoe BoCIUTaHUE:

CO3HABaTh LICHHOCTh TPyZa B )KM3HU YEJIOBEKA, CEMbH, OOIIECTBA;

NPOSIBIISITH YBAXEHUE K TPYAY, JIOASIM TpyAa, OEpeKHOE OTHOIIECHHUE K
pe3ynbTaTaMm Tpyaa, OTBETCTBEHHOE NOTPEOJICHHUE;

MPOSIBIISITH HHTEPEC K PA3HBIM MPOPECCUIM;

Y4aCTBOBATH B PA3JIMYHBIX BHAAX JOCTYIHOTO IO BO3pacTy TPyHa, TPYHOBOU
NEATEIIBHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

IIOHUMATh LIEHHOCTb IIPUPOJBI, 3aBUCUMOCTb JKU3HU JIOJEH OT IIPUPOIBI,
BIIMSIHUE JIFOJEH HA IIPUPOLY, OKPYKAIOLLYIO CPENy;

IPOSIBIIATH JIIOOOBb U O€pEeXHOE OTHOILIEHUE K MPUPOJIE, HETIPUATHE EHCTBUM,
NPUHOCSIINX Bpel IPpUpoJie, 0OCOOCHHO KUBBIM CYIIECTBaM;

BBIPaXaTb TOTOBHOCTb B CBOEH JEATEIBHOCTH IPUIEPKUBATHCA IKOJIOTHYECKUX
HOPM.

[{eHHOCTH HAYYHOT'O IMO3HAHUA:

BBIPQKATh I[1O3HABATEJIbHbIE HWHTEPECHI, AKTUBHOCTH, JIFOOO3HATENBHOCTh H
CaMOCTOSITENIbHOCTD B IO3HAHUM, HHTEPEC U YBAXKEHUE K HAYYHBIM 3HAHUAM, HAYKE;

o0nazaTh MEepBOHAYAIBHBIMU MPEACTABICHUSIMU O MPUPOJHBIX U COLMAIBHBIX
00BEKTaxX, MHOT000pa3uu OOBEKTOB U SBJICHUN MPUPOJIbI, CBS3U KUBOW U HEKUBOU
MIPUPOJIBI, O HAYKE, HAYYHOM 3HAHHU;

UMETh MTePBOHAYAIIbHBIC HABBIKW HAOIOACHHM, CHCTEMATU3AIIUU U OCMBICIICHUS
OIbITA B €CTECTBEHHO-HAYYHON ¥ T'YMaHUTApHOU 00JIaCTAX 3HAHHUS.



		2023-09-07T16:50:11+0500
	Каменск-Уральский городской округ
	Говорухина Наталья Ивановна
	я подтверждаю этот документ своей удостоверяющей подписью




