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1. COAEP’ KAHUE OBYYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YENIOBEKA. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHHWS B XUMHH. UMCThIE BEUIECTBA U CMECH.
CriocoObl pa3zesieHust cMecei.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢Gopmysna. BajaeHTHOCTP aTOMOB XHUMHUYECKHX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewnlecTB. (OTHOCHUTENbHAsT aTOMHas —Macca.
OTHOocuTenbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Pu3NYEeCKUEe U XUMHUYECKHUE SBICHUS. XUMHUECKas PEaKus U €€ MPU3HAKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUUYECKUX PEeaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBuUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpallieHus: ¢ JIabopaTOpHBIM 00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3slOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIOTOMN) SBJICHUI, HAOMI0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapus, pa3joKeHHUE TMAPOKCHIA
menu (I1) npu HarpeBanuu, B3auMoJIeHCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3Y4YeHHUE CIOCOOOB PA3JCICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BhITIAPUBAHUE, JUCTHLIAIMA, XpoMaTorpadusi, MpoBEACHUE OYUCTKU MOBAPEHHON
COJIM, HaONIOJAEHWE W  ONHUCAaHUWE  pEe3yJbTaTOB  IPOBEACHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxHellne npeacTraBuTe 4 HCOPraHUYECKHUX BELIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucmopoa — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue kucimopopa B mpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xkucnopona. CrocoOsl
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MOJIYYCHHUST KHUCIopoAa B JabopaTopuu W TPOMBINUIEHHOCTH. KpyroBopor
KHciopoaa B mpupoae. O30H — ajuioTportHas MOAUGUKAIIS KACTOPOa.

TennoBoit 3¢h(heKkT XUMHUECKON peaklnu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bopopon — nsnemeHT um mpocrtoe BemectBo. Haxoxaenue Bogopona B
npupoae, (U3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HacpilieHHbIe ¥ HEHACBIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B MpUPOJIE U B JKU3HU 4YeloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus neopranudeckux coenuneHuit. Oxcuapl. Kiaccuduxanuys
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusi. Knaccudukanuss ocCHOBaHMM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucior. dusudeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psn axktuBHoctu mertamnoB H. H. bekerosa.
[TonmydyeHne KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COECAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEIECICHUE COECPKaHUS KUCIOpOAa B BO3AYyX€E, MOTyYEHHUE,
coOupaHue, pacro3HaBaHUE U U3YUYCHUE CBOWMCTB KHUCIOpOJa, HAOJI0ACHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmo)kapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHME W WU3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBaHUE OCOOCHHOCTEH paCTBOPEHMSI BEIIECTBC
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIEHHE PACTBOPOB C OIPEACIEHHON
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIaMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpUAJIOB),
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WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHCIOT W IIEIIOYCH,
u3ydyeHue B3auMozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C MeETajulaMHi, peaklUWil HEUTpalU3aluH, IOIYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/ad 1o TeMme «BaxkHenmme Kiaaccbl HEOPTraHUYECKUX
COCIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIaCCU(PUKAIMM XUMHUYECKUX dJeMEHTOB. [loHsATHe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). JJIEMEHThI, KOTOPBhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnogmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas ©  JiIuHHONepuoAHas  (OpMbI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3nyecKuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUEK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XUMHUUYECKOIO
AJIEMEHTA 110 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akoHa u [leproanveckoil CuCTEMbI XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHass (ToyisipHass W HEMOJISIpPHAsi) CBS3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipornecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT U IIEJIIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUsl, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu



Peanuzanusi MEeXNpeIMETHBIX CBSI3ed MPU U3YYEHHM XUMHUM B 8 Kiacce
OCYILECTBIISIETCS 4YE€pe3 MKCIOJIb30BAaHHE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO011e ecTeCTBeHHO--Hay4YHbIE TOHATHS: HAYYHBIN (pakT, TUNOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, KiaccuduKamus, TMEePUOIUIHOCTh, HAOJIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsJl, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE311bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJIBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonnueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUI U HX
COCMHEHUN B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuomnueckon
CUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTATUIMYECKOW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKuX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YHUCITY
U COCTAaBy YYacTBYIOUIMX B PEAKIHUH BEIIECTB, MO TemaoBoMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE
YpaBHEHHUS.

[Tonsitue 0 ckopocTH xuMUYeckoW peakuuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XMMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTe 0 XuMruYeckoM paBHOBecuU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSI.
OKHUCANTENbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLMH,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUU

5



OKHCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMA C  HCHOJIBb30BAHUEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 31EKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [OHUCCOLMAIMU BEIIECTB C PaA3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBOMCTBa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUH 00 AIEKTPOIUTHYECKOM
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THapOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCIIIECTB — METANIOB W HEMeTaUIoB (Tpadura W amMmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, MpOLECCa AWCCOLMALUMU KHUCIOT, IIEJIOYEed W  COJIeU
(BO3BMOXKHO  HCIOJIb30BAHME  BHUJEO MATEpHUANIOB), TMPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuil  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Ta3a, oOpa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3oKeHUs, COSIUHEHMs ), paclO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C MeETaUlaMy, HEMeTaUlaMU, IIeI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJy4YeHHE, NpuUMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaXHEWIHWe XJIOpUIbl U HX
HAaXOXJCHHUE B PUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHusi. CTpoeHue M (pu3MyecKue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEphl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3MUECKHEe W XHMHYECKHE CBOMCTBA (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W chenu(uyeckue). XHUMHUYECKHE pPEaKIuu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOcO0a TMOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIOTHI, KAYECTBEHHAS PEAKLMS Ha
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cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MPHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIM,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmiast xapakrepucTuka 3jeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHM OKUCIEHUA. A30T, paclpoCTpaHEHHE B IPUPOJIE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
duznyeckrue u XMMHUYECKHUE CBOMCTBA, OMy4yeHne U npuMenenue. Conu aMMOHMUS,
uX pU3NYECKUE U XUMUYECKUE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakuys Ha
MOHBl aMMOHMS. A30THasi KHMCIOTa, €€ MOoJydyeHHe, (PU3NYECKUEe U XUMUYECKUE
CBOMcTBa (0OOLIME Kak TMPEACTaBUTENS Kjacca KHUCIOT M CHenu(UuecKue).
Hcrnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
yI00peHnil. XMMUYECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpellbl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUWE BO3/AyXa, MHOYBbI U BoJMOEMOB). Docdop,
ayoTpornubele Moaupukauuu ¢docdopa, uNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

OOmas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMK, PpAcCIpOCTpaHEHWE B MNpPUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBSA3aHHBIE C OKCHIOM
yraepoaa (IV), rumoreza r1i100anpHOrO MOTEIUIEHUS KIMMaTa, I[apHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XUMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHne KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe TOHATHS 00 OPraHUUYECKUX BEUIECTBaX KakK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OeiKax, yriiepogax — U ux
poJiM B JKH3HM UEJIOBEKa. MarepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCIMHEHUN.

KpemHuuii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHus B mnpupojge. OOmue mnpenctaBieHus 00
okcunie kpemuust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIOJIb30BaHUE B
ObITY, B MPOMBIIUIEHHOCTH. BaxxHeilnue cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIb30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3oB HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
rajJoreHOB M HX COEIUHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUS caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOTBhI, HW3Y4YEHHE XUMHYECKUX CBOMCTB
pa30aBICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUEeCTBEHHON pPeaKINK Ha Cynbdar-
WOH W HAOJIOJieHHWEe TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBamMu a3zora, ¢Gochopa M HX COCAMHEHHM (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEpHUAIIOB), oOpas3iiaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U U3YYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUYECHHUE MPU3HAKOB
WX IPOTEKaHUsI, B3ANMOJICVICTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4YCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojydyeHue, coOupaHue, paclo3HaBaHUE U U3yUCHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IMPOBE/ICHUE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHbl W HW3YYEHHE MNPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM TMPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 o teMe «BaxkHelnme HeMeTaJuIbl U UX COEIUHEHU.

MeTaJuibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TnonoxeHus B llepmomgmyeckor cucrteMe xumudeckux daemeHTtoB J[. N
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAs  PEIIETKA.  ODJIEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
CrocoObl TIONy4eHUs: MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3anuThl WX OT Koppo3uu. CrjaBbl (CTajlb, YYTYH, AIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanementoB JI. MI. MenaeneeBa, CTpo€HHME UX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1



TUJIPOKCUAB HaTpus MW Kanusa. [IpuMeHeHne MIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHuii M KalbLMH: IIOJIOXKECHHE B
[Tepuomuueckont cucreMe xumuueckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUECKUE U XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelue coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHuE B [leproindeckoi CUCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaXOXAeHWE B mpupoae. dPusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHUJIA U THIAPOKCHIA
aJIIOMMHHUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoe€HHE aroma, HaxoXJIeHUEe B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCH B U coyn xenesa (I1) u xenesa
(IIT), ux cocra, CBOICTBA U MOJYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o00pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOYKHO
HCIIOJIB30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLECCA TOPEHUS KeEIe3a B KUCIOPOJE
(BO3BMOXKHO  HCTIOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IMPOTCKAHUS
KAQYECTBCHHBIX PEAKIMM HA MOHBI: MAarHus, KaJIblMs, aIFIOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), meau (1), HaOrOAEHUE M OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH WOHAMU HATpusi, KaJlus U Kajiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIICPUMEHTAIbHBIX 3a71a4 1Mo TeMe « Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHMUA M OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
WCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaroIeh cpeabl (MpeaeiabHas I0myCcTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasiloB MaTepuanoB (CTEKJIO, CIIaBBI METAJUIOB, MOJMMEpPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIHMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEINPOBAHUE, H3MEPEHHUE, MOJIEb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, pacTBOpP, PACTBOPUMOCTbD, KpUCTAITNYECKast
peméTka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUsS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHUHEpPATIbl, TOPHBIE MOPOJBI,
10JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.
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2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA NTIPOI'PAMMBI 11O
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHHUS] XMMHUU B EIUHCTBE y4eOHOU H
BOCHIUTATEJILHOMN JAEATEIBbHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUINCKUMHU
COILMOKYJIbTYPHBIMH U JTYXOBHO-HPaBCTBCHHBIMU IICHHOCTSIMHU, TPHUHSATHIMU B
oOlllecTBE TMpaBWJIaMH W HOPMaMH TIOBEJACHHS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBAThCS CHUCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OpPHUEHTAlUM |
pacIIMpPEHUE OIBITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)nIaTpuoTHYECKOro BOCIIMTAHMSL:

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B KA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEpPHOUM WH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOU XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MPEACTABJICHUSI O COLNUAIBHBIX HOPMax M MPaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW Yy4eOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEACHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3)LIEeHHOCTH HAYYHOI'0 MO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKU U COCTABJISIOLIME
OCHOBY I TIOHUMAHHS CYIIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[I03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYyJIbTYpPbhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4E€OHBIMM TEKCTaMH, CIPABOYHOU
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JUTEPATYPON, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAITMOHHBIX
TEXHOJIOTUH;

WHTEpPEC K OOYyYCHHIO W TIO3HAHUWIO, JF0003HATEIHHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K  €caMOOOpa3oOBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 KU3HU, OCO3HAHUE TMOCIEACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEHHs),
HEOOXOMMMOCTH COOJIONEHUS TIPaBWJI OE30MacHOCTH TMPU  OOpalIeHu:u C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEaJbHOMN KU3HU;

5)Tpy10BOIro BOCIIMTAHMS:

MHTEpEC K MPaKTHUYECKOMY U3yUYeHHUIO TTpodeccuil U Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPAECKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl ¢ YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodheCcCUOHATBHOM ASSITENBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJalITUPOBATHCS B MPOGECCUOHAIBHOU Cpee;

6)3K0JI0rM4eCKOro0 BOCIIUTAHMS

HKOJIOTHYECKH II€JIECO00pa3HOE OTHOIICHHE K NPUPOJEC KaK HCTOYHHUKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buU3nYeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI IPU padOTE C BEIIECTBAMU, & TAKXKE B CUTYalUsIX,
YTPOKAIOIMIMUX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU M3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEIOH, I TOBBIIICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJBTYphl, OCO3HAHMS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeW UX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanmpeaMETHBIX pE3yJbTaTOB BBIJACISIOT 3HAUYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax W TMO3BOJSIOT Ha
OCHOBE 3HAHUW W3 TUX MPEaAMETOB (POPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN
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HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUs (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPBHIE 0OECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJILHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jijornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTMMHU TOHSATHUSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUpPATh OCHOBAHUSI U
KPUTEPUH VIS KIACCH(PUKAINKA XUMHUYECKUX BEIIECTB M XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTAMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXAeHUS (MHAYKTHUBHBIC, JICTYKTUBHbIC, 10 aHAJIOTHN),
JIeNaTh BRIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIPOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJIEIBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIATH,  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEUHS B U3y4aEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe IeliCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI [JI1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJO0M Mpoiiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMmyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHEeTa), KPUTUYECKH OIICHWBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;
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YMEHHE MPUMEHSITh PA3IUYHbIE METOJbI M 3allpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX W MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BAaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW AaHAJIU3UPOBaThH B IIpollecce Y4YeOHOW U
MCCJIEIOBATENHCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTh BONPOCHl (B XoA€ Juanora M (WIdM) TUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWd  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  IOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JeJIaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1ab0paTOpHOro OIbITa,
nabopaTopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACATENBHOCTH  IIPM  PELICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U Apyrue).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC JCHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yUeOHbIX U
MO3HABATEJIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHUPOBATH
MPEUIOKEHHBIM  QITOPUTM JCHUCTBUUA MPU BBINOJHEHUM 33JaHUU C YYETOM
NOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJJIaraéMble B YCIOBUU 33/IaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeAMETHBIX peE3yJabTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
Collep KaHMs, YCTAHOBJICHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObBI
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NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH MO  MOJYYEHHI0 HOBOTO  3HAHUS, €ro UWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xonIty oOydenus B 8 kiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JI€MEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHHUE, COJb, DJIECKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEaKIUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiinm,
AIpO aToMa, JJEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOUTallb, PAJAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KAaTMOH, aHUOH, PACTBOpP, MAaccoBas JI0Jsl BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUH H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY JUISI COCTaBJCHUS (Hopmy
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIMIL;

e ONpPENENATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJieHTHAasT M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpeiBaThb cMbIci Ilepuoanueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAaHEHHWs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyeckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3judaTh IMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», mManeie U
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPhIE HMEIOTCS B
tabmune «llepuomnueckas cucTteMa XuMmudeckux diaemernToB J[. U
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yruciio dJIEKTPOHOB
U pacTpeeCHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MIPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluio, Kiaccu(ukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsi U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAONIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJIbHBINM U MBICIICHHBIN);

ClIeIOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0oMl U
7abopaTOpHBIM  000pYJIOBaHMEM, a TaKXKe IMpaBuUiiaM OOpallleHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHUI0O U COOMPAHUIO
ra3zoo0pa3HbIX BeHIECTB (BOJOPOJAa M KHUCJIOpPOJAA), HPUTOTOBICHHUIO
PAacCTBOPOB C OMNPEAECIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH MW KUCIIOT C IMTOMOIIBIO WHIUKATOPOB
(;takmyc, dheHondTaienH, METUIOPAHK U JIPYTHE).

K xoHiy 00ydenus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’KHOE€ BENIECTBO, BAJEHTHOCTb, AJIEKTPOOTPUIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJiu3aTop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble U
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HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTaHOBJIEHHUE,
ATOTpOTUsA, aM(pOTEPHOCTh, XUMUYECKasi CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemiéTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakuuu, MPEeAeiabHO OMyCTUMAas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHU XMMHUYECKUX PEAKIIMIA;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnaMm, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona JI. WM. Menneneesa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATH W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdyeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paznuyaTth MOHATUSA «rjaBHasg noArpynmna (A-rpynma)y U «modooyHas
noarpymnmna (b-rpymnma)», maibie u  OONbIIME TEPUOMABI, COOTHOCHUTH
0003HauYeHUsl, KOTOphIE HMEIOTCS B TIEPUOJUYECKON TaliuIe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacrpefielieHue HX MO0 DJJICKTPOHHBIM CJO0sIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npeaenax MajblX NEPUOIOB U TJIaBHBIX MOATPYHN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIMJIOBOMY 3P (HEKTy, 0 MU3MEHEHUIO CTENEHEeH OKUCICHHS
XUMHUUYECKHUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIUDUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, MOJTBEPXKIAs OMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHIM;

COCTaBIIATh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO
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oOMeHa, YypaBHEHHS pEaKlui, MOATBEPKAAIOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3JIMYHBIX KIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKIIHiA
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OajaHca dTUX PEaKITHii;
POTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBUSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISAPHYIO H MOJSIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHHMEM, a TaKXe IMpaBWia oOpaileHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XHMHUYECKHUX OIBITOB TIO0 TOJYyYEHHUI0O U COOMpPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa M YTIIEKUCIIOrO ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonu-, kKapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHU]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIE OINEPAIlMU MBICIUTEIIHON JIEATeIbHOCTH — aHaJIHU3
U CUHTE3, CpaBHEHHE, OOO0OIIEeHHe, CHUCTEMATU3allMi0, BbISBICHHE
MPUYUHHO-CJICJACTBEHHBIX CBSI3€H — I WU3Y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaO0/IeHNe, M3MEPEeHHe, MOJCTUPOBAHUE, DKCIEPUMEHT (peajbHbId H
MBICJICHHBIN ).

18



3. TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
N Kosaun4vecTBo 4acos JJIeKTPOHHbIE
]
HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/ Bcer Konrtpoabsnbiepador  IIpakTnuecknepador
NMPOrpaMMbI oOpa3oBaTe/ibHbIE
n 0 bl bl
pecypcbl
Pa3znea 1.IlepBoHavyaibHbIeXUMHYECKHETIOHSITHS
bu6mmoreka [IOK
XuMust — BakHast 00JIaCTh €CTECTBO3HAHUS
1.1 . 5 2 https://m.edsoo.ru/7f4183
Y TIPAKTUYECKOMN JEATEIHLHOCTH YEIOBEKa T
bu6mmoreka [IOK
1.2 BemecTBa 1 XumMuyeckuepeakimu 15 1 https://m.edsoo.ru/7f4183
Tc
Hroronopazneny 20
Pa3nen 2.BaxxHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB
bu6mmoreka [JOK
2.1 Bosznyx. Kucnopon. ITonsitie 06 okcugax 6 https://m.edsoo.ru/7f4183
Tc
bubmuoreka [JOK
2.2 Bonopon.Ilonstue o kucnorax u comnsx 8 1 https://m.edsoo.ru/7f4183
Tc
bu6mmoreka [IOK
2.3 Boga. PactBopsl. [lonsiTue 06 ocHOBaHMSIX 5 1 1 https://m.edsoo.ru/7f4183
Tc
OCHOBHBIEKJIACCHIHEOPTAHUYECKUX COECIMHEH bubmorexa HOK
2.4 P 11 1 1 https://m.edsoo.ru/7f4183

U

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

Uroronopazneny 30

Pasznea 3.Ilepuoanueckuii 3axoH u [lepuoguyeckasi cucrema xummuecknx 3jemMeHToB /. U. Menneneea. CTpoeHneaToMOB.
XuMnueckasicBsizb. OKNCJINTETbHO-BOCCTAHOBUTEIbHbIEPEaAKINU

[lepuoanueckuii 3akon u [lepuoanueckas bubmmoreka [JOK
3.1 cHCTeMa XUMHU4YeCKuX anemMeHToB /. 1. 7 https://m.edsoo.ru/7f4183
Menaene-eBa. CtpoeHneaToma Tc

bu6mmoreka [IOK
Xumunueckast cBa3b. OKHUCIUTENbHO-
3.2 8 1 https://m.edsoo.ru/7f4183
BOCCTAHOBUTEJIBHBIC PEAKITUN e

bu6mmoreka [IOK
Uroronopazneny 15 https://m.edsoo.ru/7f4183
dc

bu6mmoreka [JOK
PesepBHOEBpems 3 https://m.edsoo.ru/7f4183
dc

OBIIEE KOJIMYECTBO YACOB I10

[MPOT'PAMME 08 4 .
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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

9 KJIACC

N KosnyecTBouyacon JJIeKTPOHHbIE
* | HaumeHoBaHHMepAa3IeJOB U (undposbie)
o/ Bcer  KoHTpoubHBbIEPa0O IpakTnyecknepado
TEeMIIPOrPaMMBbI o0pa3oBaTebHbIEpecyp
I 0 ThI ThI
ChlI
Pa3znen 1.BeniecTBO U XUMHYECKHE PeaKIUN
11 [ToBTOpenue u yriryOneHne 3HaHUN 5 | bubnnorexa [HOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKUXPEA 4 bubnnoreka [JOK
' KIUHA https://m.edsoo.ru/7f41a636
13 ONEKTPOIUTHYECKAS AUCCOLUALIUS. g 1 | bubnnorexa [HOK
' XUMHYECKUE PEAKIINU B pACTBOpAx https://m.edsoo.ru/7f41a636
Hroronopazneny 17
Pa3znen 2.HemeTaJJIBI M HX COeTHHEHHUS
21 OO6m1ast XxapakTepruCTUKa XUMUYECKHIX 4 | bubnuotexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u 6 bubmmorexa [TOK
' i} Py &ep https://m.edsoo.ru/7f41a636
e€coeTMHCHUS
OO01mas xapakTepruCcTHKa XUMHUIECKIX
2.3 aneMeHTOB VA-rpynisl. A30T, pochop U ux 7 1 bubmmorexa [TOK
' Py ' ’ p https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO6mrast xapakTepruCTUKa XUMUYECKHIX
2.4 snemeHToB [VA-rpynnsl. Yrinepon u 8 1 2 bubmmorexa [TOK
‘ ) PYIHEL >TIEPOX https://m.edsoo.ru/7f41a636
KPEMHHU U UX COETMHEHUS
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Uroronopazneny 25
Pa3zgen 3.MeTaJllIbI M X COeANHEHUS
. bubmmoreka [JOK
3.1 ObmpecBolcTEAMETANIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxuelinime MeTaibl 1 UX COSIUHEHUS 16 hitps-//m.cdsoo.ru/Tf41a636
Uroronopazaneny 20
Pa3nen 4.Xumus u okpy:xamomas cpeaa
4.1 BemntectBa 1 MaTepHaiibl B )KU3HH YeJIOBEKA 3 bubnmnorexa LIOK
) m p https://m.edsoo.ru/7f41a636
Hroronopazneny 3
PesepBHOEBpEMS 3 bubmorexa HOK
PBHOCEP hitps://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KosmuecTBo4acos
aran3 DJIeKTpOHHbIeUGPOBLICOOPA30B
n Temaypoka Be KoHTpobHBI IIpakTHYecku A y P p P
YyeHwust aTeJibHbIepeCcypChl
/ ero  epadoThbl epaboThbI
n
| [Ipenmer xumuu. Posb xumuu B | bubnuoreka [IOK
JKW3HU yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
) ITonsiTe 0 MeTo/1aX MO3HAHUS B 1 bu6mmorexa [IOK
XUMHHU https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padorta Ne 1
3 «IIpaBuna paboTsl B 1abopaTopuu U | bubnuoteka [JOK
npuéMBI 00paleHHs ¢ https://m.edsoo.ru/ff0d23dc
1abopaToOpHBIM 000PYIOBAHUEM
4 YucThle BellecTBa U CMECH. | bu6mmorexa [IOK
Crioco0bl pazfeneHust cMmecei https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas paGora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmorexa HOK
s ! (fa prmMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOW COJIN)»
b K
6 ATOMBI U MOJIEKYJIBI 1 nommorexa I10
https://m.edsoo.ru/ff0d2a6c¢
7 XuUMHUUYECKHE PJIEMEHThI. 3HAKU ] bubmuoreka [JOK
(CUMBOJIBI) XMMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTblie U CIOXKHBIEBEUIECTBA 1 bubmorexa HOK
P m https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MOJIEKYJISIpPHOCYUEHUE 1 bubnmoreka [JOK
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3aKOH ITOCTOSIHCTBA COCTaBa
BellecTB. XuMuyeckas popmyia.

https://m.edsoo.ru/ff0d2d50

bubmuoreka [JOK

10
BaneHTHOCThaTOMOBXUMHYCCKUXDJIC https://m.edsoo.ru/ff0d2eae
MEHTOB
OTHOcUTENIbHAS aTOMHAs Macca.
11 OTHOcHTENbHAS MOJICKYJISIpHAS bubmoreia HOK
P https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBasi 107151 XMUMHAYECKOTO bubmuoreka [JOK
3JIEMEHTA B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecTBa. Moiib. bubmuoreka [JOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 du3nYecKre U XUMUYECKUE SBICHUS. bubmuoreka [JOK
XuMHueckas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycnoBus MPOTEKAHUS bubnmoreka [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnuoteka [JOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Beraucnenuns konmuaecTBa, MacChl
17 BEIIIECTBA 10 YPaBHEHUSIM brbmorexa HOK
H YpaBHeH https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEeaKUi
Knaccudukamus xuMuaeckux
18 eax Hgl) (co: WHEHUS, pa3IoKeHUs Bubmmorexa LIOK
pedst A P : https://m.edsoo.ru/f0d334
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIMKJIOTISTUCT 060(?I eHHE 1 bubmorexa HOK
t AT, . https://m.edso0o.ru/ff0d40c4
cUcTeMaTu3alya3HaHUI
20  KonrpoabHas padora Nel mmo teme bubnuorexa [IOK

24



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

«BerecTBa U XUMUYECKHE PEAKLIUM

https://m.edsoo.ru/ff0d4290

Bo3nyx — cMech razos. Coctan

bu6mmoreka [JOK

21 o3nyxa. Kucimopon — aneme
BOSAYXa, BHCITOPOI — SJICMEHT 1 https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
Ouznyeckue U XUMHUIECKHE

2 CBOMCTBa KHCJIOpOJa (peaKIuu bubnunoreka [JOK
OKHCJICHUS, TOPEHUE). https://m.edsoo.ru/ff0d4614
[TonsTHEOOOKCHTAX
CriocoOsl MosTydeHus KUCIopoia B

Y4 P bubmuoreka [JOK
23 = nmabopaTopHuH U MPOMBIIIIICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenuekucnopoaa
TemnoBoit 3¢ ekt xumuaeckoit

24 peaKIuu, IOHATHE O bubmuoreka [JOK
TEPMOXUMHUYECKOM YpaBHEHHH, DK30- https://m.edsoo.ru/ff0d4790
1 DHIOTEPMUYECKUX PEAKIIUIX
Tonnuso (HedTh, yroib U METaH).

25 3arpsi3HEHUE BO3]lyXa, CITIOCOOKI €T0 Bubnrorexa LIOK

P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALLECHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonyuenue u cobnpanue bubmmorexa LIOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYCHHE €TO CBOMCTBY»

7 Bonopon — anemeHT u mpocroe bubmuorexa [IOK
BelecTso. HaxoxaeHue B mpupoje https://m.edsoo.ru/ff0d4dd0
dusznuecKnue 1 XUMHUECKHE

28 CBOKCTBa BOJAOPOJA bubmmoreka LIOK

AOPOAE. https://m.edsoo.ru/ff0d4dd0
[IpumeneHneBoropoaa
29 [ToHsITHE O KHCIIOTAX U COMSAX bubmmorexa LIOK

https://m.edsoo.ru/ff0d50d2
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Cnoco0bl noiry4eHus BOA0poia B

bubmuoreka [JOK

30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTnueckas padora Ne 4 o Teme
31 «[lomy4yenne u cobupanue BOAOpPoOIa bubmmorexa [TOK
" . P AOPOAS, https://m.edsoo.ru/ff0d4{42
W3Yy4YEHUE €ro CBOMCTBY
1 Mosipablii 00bEM ra3oB. 3aK0OH bubnunoreka [JOK
ABorajzipo https://m.edsoo.ru/ff0d542e
Brerunciaenus o0béMa, KOJIMYECTBA
33 BEIIIECTBA raza o ero u3BeCTHOM bubmmorexa [IOK
. MY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Beruncnenus 006EMOB ra30B 10
34 ABHEHUIO PEAKIIMU HA OCHOBE bubmmorexa [IOK
P peartt ° https:/m.edsoo.ru/ff0dS708
3aKO0Ha 00BEMHBIX OTHOILICHUH ra30B
35 dusnueckne U XUMUYECCKHE bu6nmoreka [JOK
CBOICTBAa BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [Tonstre 06 bubnuoteka [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens.
37 Hacreennnie 1 HeHACBIIIEHHBIE bu6mmorexa [IOK
pactBopbl. MaccoBas 0J1s1 BelecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas pabora Ne 5 o Teme
18 «IIpuroroBiieHrEe pacCTBOPOB C bubmuotexa [JOK
ONpeAcIEHHON MacCCOBOU JTOJIEN https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBA»
39 KonTponbnas padora Ne2 o teme bubmuorexa [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCUpUKALUS, bubnmoreka [JOK
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HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e

[TonydyeHue 1 XuMHYECKHUE CBOICTBA

bu6mmoreka [JOK

41 1
[HCHOTHBIX, OCHOBHBIX 1 hitps://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
42 OcHoBaHu4: COCTaB, | bubmuoreka [JOK
KJ1accuukanms, HOMEHKIJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonydyeHne u XuMHUYECKUE CBOWCTBA 1 bubmmorexa [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, | bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [losnyyeHne u XUMHYECKUE CBOWCTBA 1 bubmmorexa [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 CHOCO((SBI;) OJI )eHI/ISI XI/IMI/IqZIc)KI/Ie 1 bubmmorexa LHOK
© YACHIL https://m.edso0.ru/00ad9474
CBOMCTBa
[IpaxTnueckas padorta Ne 6.
A7 Pemenue skcnepuMeHTaIbHBIX 33724 | bu6mmorexa [IOK
1o TeMe «OCHOBHBIE KJIACChI https://m.edsoo.ru/00ad9b7c
HEOPraHWYECKUX COCAUHEHUI
I'eneTnveckas CBSI3b MEKIY
48 KJTaccaMH HEOpTraHMYEeCKUX 1 bubmmorexa LIOK
. p https://m.edsoo.ru/00ad9a50
COeIUHEHN
49 O06o00menue u | bubmuorexa [JOK
CHCTeMaTH3aIusI3HaHU https://m.edsoo.ru/00ad9cb2
KonTponbnas padorta Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX 1 bubmmorera [TOK
. p https://m.edsoo.ru/00ad9ela
COeTMHEHH I
51 [TepBbie MOMBITKH KIacCUPUKAITIT 1 bubnuoreka [JOK
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XUMHYECKHUX 3JIeMEHTOB. [IoHsaTHE O
rpymmnax CXOJHbIX 3JIEMCHTOB

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

[Tepuonnueckuii 3aKOH U
IIepnonnueckas cucrema

bu6mmoreka [JOK

52 XUMHYECKUX 31eMeHTOB [I. U. https://m.edsoo.ru/00adaS2c
Meneneena
53 = Ilepumonpl, rpynimbl, HOATPYIIIIbI bubmmorexa [TOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnnoreka [JOK
sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI04eK
55 aTOMOB 3JieMeHTOB [lepunoauyeckoii Eubmorexa IOK
https://m.edsoo.ru/00ada6bc
cucremsl /. . Menneneena
XapakTepucTuka XMMHUYECKOTO
56 3JIEMEHTA T10 €ro MOJIO0KEHUIO B bubnnorexa [JOK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubnnorexa [JOK
N. Mennenees — y4€HbIN, IEAaror u https://m.edsoo.ru/00ada96e
rpaKJaHUuH
53 DJIEKTPOOTPHULIATENIBHOCTHATOMOBXH bubmuotexa [JOK
MUYECKUXDIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
59 HIOHHAAXHMHYECKAACBAD https://m.edsoo.ru/00adac34
60 KoBasieHTHasIMONMApHASXUMHUYECKASIC bubnmnoreka [JOK
BS3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHasiHENOIIpHAS X UMUYECKA bubnmoreka [JOK
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SICBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CreleHbOKHUCIIC 1
TEHCHPORMCTCHIA https://m.edsoo.ru/00adae28
63 OKucIuTeIbHO- | bubmuorexa [JOK
BOCCTAaHOBUTEIbHBIEPEAKLINU https://m.edsoo.ru/00adb076
bu6mmoreka [JOK
4 1
6 OKMCIINTENIH U BOCCTAaHOBUTEIIN hitps-//m.cdsoo.ru/00adb076
KonTponbnas padota Ne4 mo teme
65 «Ctpoenue aTroma 1 bubmmorexa LIOK
P ’ https://m.edsoo.ru/00adb486
XHUMHYECKASICBI3h»
66 PezepBHblit ypok. O6o011eHNE U 1 bubmmorexa [IOK
cucTeMaTu3als 3HaHU! https://m.edsoo.ru/00adb33c
67 PezepHblit ypok. O6o01eHne 1 | bu6mmorexa [IOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O6o011eHNE U | bub6nuorexa [IOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[MPOT'PAMME
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9 KJIACC

Ne KounuecrBouyacos
Be Haramzy  DieKTpoHHbIeHU(POBHIEOOPA30
n Temaypoka Koutpoasubl  IlpakTuueck
er YeHUus BaTeJIbHbIEPECYPChI
/ epadoThI nepadoThI
n
[lepuonnueckuii 3akoH. [lepuonnueckas
cucTeMa ec anemenToB J[. 1 bubmorexa HOK
ncTeMa XuMu4eckux siementos /1. U.
https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
. bubmuorexa [JOK
XUMUYECKUX AIIEMEHTOB IEPBbIX TPEX 1
https://m.edsoo.ru/00adb6b6
MIEPHOJIOB
Knaccudukamus 1 HoMeHKIaTypa | bubnuoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buasl XuMHU4uecKo# CBS3U 1 THITBI | bubmmorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
«[ToBTOpEHNUE U yriyOaeHue 3HaHui 1 1
OCHOBHBIX pa3iesioB Kypca 8 Kiiacca»
Knaccudukanus XuMu4ecKkux peaxkiui | bu6muoreka [IOK
10 Pa3IU4YHbBIM IIpU3HAKaM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU
but6mmoreka [IOK
peakuuu. [IoHSITHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEeaKIMIX
[TonsATHE O XUMHUYECKOM PAaBHOBECHH.
Bbubnuoteka LIOK
@DakTOopbl, BIUSIONIAE HA CKOPOCTh 1

XUMHYSCKOM PCAKIIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBCCHUS

XUMHYECKHUE CBOMCTBA, IMOJyYCHUE,

OKHCIUTEIBHO- bubmmorexa [JOK
9
BOCCTaHOBUTEIbHBIEPEAKLINU https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
AHCCORHAtIH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HonurleypaBHeHUIpEaKIUI bubmorexa LOK
yP peaxi https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IPEACTaBICHUI 00 bubmorexa LOK
TIpeA https://m.edsoo.ru/00add5d8
AJICKTPOJIUTUYECKON JUCCOIMAITIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEACTABIIEHUI 00 DIIEKTPOIUTUYECKON bubmorexa LOK
e P hitps://m.eds00.ru/00add8b2
IUCCOLIUAIINU
14 TToustie o runpoan3ecose bubmorexa LOK
AP hitps://m.eds00.ru/00add9d4
bu6mmoreka [IOK
15 O00011IeHrE U cUCTEMAaTU3ALUI3HAH U
H H https://m.edsoo.ru/00addd12
16 [IpakTuueckas padbora Ne 1. «Pemenue bubnmnorexka HOK
JKCIIEPUMEHTAIBHBIX 3a4a4)» https://m.edsoo.ru/00addbfa
KonTponbnas padorta Ne2 o teme
17 «INEKTPOIIUTHYECKAS TUCCOIHAIIUSI Bubmorexa ITOK
p a1 HHATLHA. https://m.edsoo.ru/00addecO
XUMUYECKUEPEAKIIUN B paCTBOPAX)
OO0111ast XapakKTEPUCTHUKA TAJIOTEHOB.
18 XI/IMI/I‘{eCKFI)/Ie CBI())ﬁCTBa Ha IpuMepe Bubmorexa ITOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. CossHast KUCIIOTa, bubnuoreka [JOK

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

[TpakTrueckas padora Ne 2 o Teme

20  «llonydeHue CONITHOM KHUCIIOTBI bubmorexa [TOK
YHCHHE COJI> ’ https://m.eds00.ru/00ade348
U3y4yeHue e¢ CBONCTB»
Breraucienus no ypaBHEHUSIM
21 XUMHUYECKUX PEAKIINN, €CIIN OOUH U3 Bubmaorexa ITOK
P : https:/m.eds0o.ru/00ade488
pEareHTOB JIaH B U30BITKE
2 OO61mas xapakTepuCTHKA SJIEMEHTOB bubnuorexa [HOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AunmoTponHbie MOAU(GUKAIIUHA CEPHI.
23 Haxoxileﬂne CEPEI I/Iq;é COCIII/IHGII){I/Iﬁ B bubnnorexa LIOK
p . https://m.edsoo.ru/00ade64a
npupoje. XuMUYECKUECBOUCTBACEPHI
24 CepoBoaopoi, cTpoenue, pu3nueckue u bubnmnoreka [HOK
XUMHYSCKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTA,
25 (1)1/1314%01(1/12 u XI/II\EI/I‘IGCKI/IG CBOMCTBA bubamorexa LOK
> https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE MPOMBIIIIEHHOTO Crtoco0a
26 MOJIYYEHUS CEPHOM KUCIIOTHI bubmorera [OK
i p ' . https://m.edsoo.ru/00adec8a
XUMHUECKOE3arps3HEHUEOKPYKAIOIIEHC
peabICOEAMHEHUSMUCEPHI
7 Brruncinenne MmaccoBOU JIOIH BEIXOJA but6mmoreka [IOK
HNPOOYKTa peaKInu https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTUKa 3JIeMEHTOB V A-
hg | TPYHIEBL A30T, pacpocTpaHeHue B bubmumoreka LIOK

npupoje, Gu3nIecKue 1 XUMHIECKUE
CBOMCTBA

https://m.edsoo.ru/00adeeab
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AMMHaK, ero GU3nIecKue 1 XUMHYECKHIE

bu6nuoreka [IOK

29
CBOICTBA, MOJIyYCHHUE U TPUMECHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padora Ne 3 o reme

30  «llomydyenue ammuaka, u3yuyeHue ero bubmmorexa [TOK

e Stk https:/m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciorta, e€ Gu3ndecKkue u bubnmnoreka HOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEH
aMMOHHSI B KQUeCTBE MUHEPATbHBIX

3 S S— bubnnoreka IIOK
YAOOP ’ . https://m.edsoo.ru/00adf518
XuMHYecKoe3arps3HEHUEOKPYKAIoIIeic
pEnbICOSIMHEHUSIMHA30Ta
Dochop. Okcun dbochopa (V) u

33 (boc:g)o pHaH KI/ICJ'I((i))Ta (1)(1)1/1:3H(11e3:1<1/1e u bubamorera LOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJTYyYEHUE
Hcnonb3oBanue pocdaToB B KauecTBe

34 MUHEPATBHBIX YIOOpPEHUI. bubnmnorexka HOK
3arpsizHeHuenpupogHoiicpensidpocharam https://m.edsoo.ru/00adfc20
u

35 Yrnepon, pacpocTpaHeHHUE B PUPOJIE, bubnmoreka [JOK
bu3HYecKre U XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupsl yriaepoaa, ux Gpusndeckue u

36 XUMHYECKHUE CBOMCTBA. DKOJIOTHYECKHUE bubmuorexa [JOK
poOJIEMBI, CBSI3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yraepona (IV)

bu6nuoreka [IOK
37  VYroJpHas KUCIOTA U €€ COJIN

https://m.edsoo.ru/00ae006¢c
38  Ilpaktuueckas pabora Ne 4 o Teme bubmuorexa [{OK
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"ITosrydyeHune yrieKucioro rasa.
KavecTBeHHast peakiys Ha KapOoHaT-

HOH

https://m.edsoo.ru/00ae027¢e

[TepBoHauaNbHBIE MOHATHS 00

bu6nuoreka [IOK

39 OpPraHNYEeCKHUX BEIIECTBAX KakK O
p https://m.edsoo.ru/00ae054¢
COCIMHEHUSIX YIIIepoia
. bubmuorexa [JOK
40  Kpemuuii u erocoeAMHEHUS
https://m.edsoo.ru/00ae080a
[IpakTuueckast pabora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a4a4 110 TEME bubnmnoreka HOK
«Baxuenme HeMeTaJUIBI U UX https://m.edsoo.ru/00ac0bf2
COEIUHEHU
KonTtponsHast padora Ne3 o treme

42 «Baxknennmre HeMeTaIbl 1 UX bubmorexa LOK

https://m.edsoo.ru/00ae0e18
COEIUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJIJIOB.
bu6nuoreka [IOK
43 MeTtammmueckast CBSI3b U MeTaJITHdecKast
. https://m.edsoo.ru/00ae103e
KpUCTaJUTHYECKasi peméTka.
Du3nyecKknecBONCTBAMETAIIOB
XHUMHYECKHE CBOMCTBA METAJIIOB.
N N bubmuorexa [JOK
44 DneKTpOXUMHYECKHH psiji HAlpsHKEHUN
https://m.edsoo.ru/00ael156
METAJLIOB
O6111e cnocoObl MOTYyYSHHsI METALIOB.

45 CnnaBel. Beruncnenus no ypaBHEHUAM bu6muoreka [IOK
XAMHYECKUX PEAKIUM, ECIIU OAUH U3 https://m.edsoo.ru/00ael1156
peareHTOB COJIEPKUT MPUMECH

46  TlonsTHE O KOPPOZUUMETAIIIOB bubnuotexa [JOK
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https://m.edsoo.ru/00ae1278

47 [llenounbIeMeTaIIbI bubmorexa HOK
https://m.edsoo.ru/00ae14b2
48 OKCHUJIbI U TUAPOKCUIBI HATPUS U KaJIHS bubmorexa HOK
g AP g P https://m.edsoo.ru/00ae14b2
49 [[{erouHO3EMENBHBIE METAILIBI — bubnmoreka [JOK
KaIbIIMA U MarHui https://m.edsoo.ru/00aec15e8
. bu6mmoteka [IOK
50 Baxueininmecoe IMHEHUAKAIBLNAS
https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CUCTEMATHU3AIUI3HAHUIA
57 JKEcTKOCTh BOABI U CITOCOOBI €& bubmuorexa [JOK
YCTpaHEHHMS https://m.edsoo.ru/00ae1886
[TpakTrueckas pabota Ne 6 o reme
53 "YKECTKOCTh BO/BI U METOJIBI €€ bubmorexa HOK
" a A https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
sS4 AmroMuHuii bubmmorexa [JOK
https://m.edsoo.ru/00ae1c64
55 AmdoTepHbIe CBOMCTBA OKCHIA U bubnmnorexka HOK
TUIPOKCUIA https://m.edsoo.ru/00aelc64
but6mmoreka [IOK
56 XK
e30 https://m.edsoo.ru/00ae1d86
57 Oxkcuapl, THAPOKCU B 1 conn xemnesa (II) bubnuoteka [JOK
u xenesa (11I) https://m.edsoo.ru/00ae35e6
58 O0001eHne U cucTeEMaTU3 a3 HAHUI
[IpakTuueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME bubnmoreka [JOK

«BaxHeln1e MeTaJuIbl U UX
COCTUHEHUS

https://m.edsoo.ru/00ae3de8
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Brluucnenus no ypaBHeHUAM
XUMHUYECKHUX PEAKLMH, ECIIH OIUH U3

60 pPEareHToB JIaH B U30BITKE W COJACPKUT 1 bu6nuoreka [IOK
[IPUMECH. https://m.edsoo.ru/00ae1750
BrIunciieHsIMaccoBOA0IMBBIXOIATPO/T
YKTapeakinu

61 O00011IeHNE U CUCTEMATH3AUSI3HAHUI 1
KonTtponsHast padora Ne4 o reme

62 «BaxuHee MeTalibl U UX 1
COCTUHCHUS

63 BemectBa 1 maTepuaibl B IOBCEIHEBHOM | bubmuorexa [JOK
JKU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50

64 XHUMHUECKOE3arps3HEHUEOKPYKAIOIIEHC 1 bubnuorexa [HOK
peabl https://m.edsoo.ru/00ae4270

65 Ponb xumMun B perieHnn 5K0I0rHUeCKUX | bubnuoreka [JOK
npoOem https://m.edsoo.ru/00ae4270

66 PesepBHblit ypok. O0o01IeHNE U | bubmuoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00aec0d0a

67 PesepsHblit ypok. O60011eHNE 1 | bubnmnorexka HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c

68 PesepBublit ypok. O60011eHNE U 1 bubmumoreka LIOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME
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