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MNOACHUTEJBHASA 3AITNCKA

[TporpamMma 1o XMMHHM Ha YPOBHE OCHOBHOro 00Liero odpa3oBaHMs COCTaBjieHa HAa OCHOBE TpeOOBAaHUIT K pe3ysibTaTaM OCBOCHHSI OCHOBHOM
0o0Opa3oBaTenbHOM MPOrpaMMbl OCHOBHOTrO o0mero obpasosanus, npeacrasieHHbix B ®I'OC OO0, a Takxke Ha ocHOBe (enepanbHOil padouert
MpOrpaMMbl BOCTIMTAHMSI M C Y4€TOM KOHLEMUMH TpenogaBaHus y4deOHOro mpenmera «Xumus» B o0pa3oBaTeNbHbIX opraHusaumsx Poccuiickoii
Denepanuu.

[TporpaMma no XMMMM Aa€T MpeacTaBIeHre O LelisiX, o0LIei crparerun o0y4eHusl, BOCIIMTAHHs U Pa3BUTHs 00yYarOIInUXCsl CPEICTBAMK yueOHOro
npenMera, YCTaHABIMBAeT 00A3aTeNbHOE NMPEIMETHOE COAEepIKaHue, MPEAyCMATPHUBAET paclpenesieHHe ero Mo KiaccaM M CTPYKTYpHpPOBAaHHE IO
pasmenaM W TeMaM TIPOTPaMMbl MO XHMHH, OMNPEAENAeT KOJMYECTBEHHbIE M KAUECTBEHHbIE XAPAKTEPHCTHKH COAEPIKAHUS, PEKOMEHIYEMYIO
IOCJIE/IOBATENIbHOCTh M3YYEHUS XHMHUU C YYETOM MEKIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBsi3ell, JIOTMKM y4eOHOro mpouecca, BO3PACTHBIX
oco0eHHOcTel 00yJaroIUXCs, OnpejieNsieT BO3MOKHOCTH MPeaAMeTa JUIsl peaju3aluy TpeOoBaHmii K pe3yJibTaTaM OCBOEHHs OCHOBHOI 00pa3oBaTesibHOM
MPOrpaMMbl Ha YPOBHE OCHOBHOTO 0011ero oOpa3zoBanus, a Takxke TpeOOBaHUI K pe3ysbTaTaM 0OyueHHst XMMUH Ha YPOBHE LieJieH H3y4eHus MpeaMeTa
1 OCHOBHBIX BUJOB Y4€OHO-ITO3HABATEIbHON AEATEIbHOCTH 00y4aloIerocst o OCBOEHUIO yueOHOro ComepKaHusl.

3HaHMe XMMHH CIY)KUT OCHOBOM i (POPMHUPOBaHUS MUPOBO33peHMs] 00yUaIOIIerocs, ero NpeJiCTaBIeHnuii 0 MaTepuaIbHOM €AMHCTBE MUpA,
BAJKHYIO POJIb HIPAtOT (POPMUPYEMbIE X UMUEI MPEICTABICHHS O B3aUMOIIPEBPALIEHHAX SHEPTUH M 00 3BOJIOLIUY BEIECTB B PUPOJE, O MYTAX PelieH s
riao0anbHBIX MPOOIeM YCTOWYMBOTO PasBUTHS HYEJIOBEYECTBA — ChIPbEBOH, YHEPreTHHYECKOH, MUINEBOH M JKOJOrM4Yeckoil Oe3omacHOCTH, mpodiaem
3PaBOOXPAHEHUSI.

N3yuenue xuMuu:

COCOOCTBYET peanus3allii BO3MOXKHOCTEH i caMopasBUTHS U (OPMHPOBAHMS KyJbTYpPbl JUYHOCTH, €€ oOwmeid u (yHKUHOHAILHOI
rPaMOTHOCTH;

BHOCHT BKJIajl B OPMHUPOBaHHE MbILLIEHHS U TBOPUECKHUX CIIOCOOHOCTEN 00yHarOLMXCsl, HABBIKOB MX CAMOCTOSITE/IbHOI yueOHOI e TeIbHOCTH,
3KCIMEPUMEHTANIbHBIX U MCCIIEIOBATEILCKUX YMEHUH, HEOOXOMMBIX KaK B MOBCEJIHEBHOM JKU3HMU, TaK U B IPO(ECCHOHANIBbHOI 1eATEeIbHOCTH,

3HAKOMUT CO CrelM(UKON HAy4YHOrO MbIIIIEHHS], 3aKJIa/(bIBAET OCHOBBI LIEJIOCTHOrO B3IJIsi1a HAa €IMHCTBO NPUPOJbI U YEJIOBEKa, SIBISETCS
OTBETCTBECHHBIM ATANIOM
B ()opMHPOBAaHUY €CTECTBEHHO-HAYYHOI IPAMOTHOCTH O0YHAIOINXCS;



cnocodcTByeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K MPHUPOAE, K YeJIOBEeKY, BHOCUT CBOW BKJIAA B
3KOJIOrHYecKoe o0pazoBaHue 00yUaroLHXCs.

JlanHble HarpaBiaeHus: B 00ydeHUn XUMUH obecrieunBaroTes crietdukoit coneprkanust yueOHOro npeaMera, KOTOpbIi siBJIseTCs Neaaroryecku
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOI HAYKH XUMHH HA ONPENeNEHHOM JTare e€ Pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOrO 00mero odpa3zoBaHus OPMEHTHPOBAH HA OCBOGHHE OOYHAIOLIMMHCS CHUCTEMbl MEPBOHAYAIBHBIX MMOHATHN
XUMUH, OCHOB HEOPTraHUYECKOH XMMUHU M HEKOTOPBIX OTAEIbHBIX 3HAYMMBbIX MOHATHI OPraHU4eCKOi XUMHH.

CTpykTypa cojiepkaHusi pOrpamMMbl 1o XMMUHN c¢hOPMHUPOBaHA HA OCHOBE CUCTEMHOrO MOAX0Aa K €€ uzyueHuro. CoaeprkaHue CKIIabIBaeTCs U3
CHCTEMBI MOHATHI O XMMHYECKOM HJIEMEHTE U BELECTBE U CUCTEMbI MOHATHI O XUMHUECKOH peakuuu. O0e 3TH CUCTeMbI CTPYKTYPHO OPraHU30BaHbI
MO NPHHLMITY MOCAE0BATENIbHOTO PA3BUTHs 3HAHUI HA OCHOBE TEOPETHHECKHUX MPEACTABICHUIH Pa3HOrO YPOBHSI:

— ATOMHO-MOJIEKYJIIPHOTO YUEHUs KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepuoauueckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOIO 3aKOHa XMMUH;

— Y4€HUsI O CTPOCHHH aTOMa U XMMHYECKOHN CBS3HU,

— npejcTaBiIeHni 00 3JEKTPOIUTHYECKOH AMCCOLMALIUK BEIIIECTB B PACTBOPAX.

Teopernueckne 3HaHUs PACCMATPUBAIOTCS HA OCHOBE SMITMPHUYECKHU MOJYYEHHBIX U OCMbBICIEHHBIX (AKTOB, Pa3BUBAIOTCS MOCIEA0BATENBHO OT
OZIHOTO YPOBHS K IPYTOMY, BBIMOJHSE (DYHKLUH OOBSCHEHHS U MPOTHO3MPOBAHUS CBOICTB, CTPOCHHUSI U BO3MOIKHOCTEH MPAKTHYECKOrO MPUMEHEHHS H
MOJyYCHHs U3y4aeMbIX BEILECTB.

OcBoeHue nporpaMMsl o XMMUN COCOOCTBYET (OPMUPOBAHUIO MPEJICTABIEHUS] O XUMUUYECKOI COCTABIISIFOLIEeH HAYYHON KapTHHbBI MUPA B JIOTUKE
€€ CUCTEMHOM NPUPO/Ibl, LEHHOCTHOIO OTHOLIEHHs K HAYYHOMY 3HAHUIO M METOJaM MO3HaHUA B HayKe. M3yueHne XuMuu npoucXoauT C MPUBJIEY EHUEM
3HAHMI U3 paHee U3Yy4eHHBbIX yueOHbIX npeamMeTos: «Okpysxkaromuii mupy, «buonorus. 5-7 knaces» u «®Pusuka. 7 knacey.

[Tpu wu3yueHUM XHUMHH TPOUCXOAMT (POPMHMPOBAHME 3HAHWI OCHOB XMMHYECKOH HAyKM Kak OOIacTH COBPEMEHHOrO €CTECTBO3HAHUS,
MPAKTUYECKOH NeATeIbHOCTH YeJIOBeKa M KaK OJIHOIO M3 KOMITOHEHTOB MMPOBOI KyJbTyphl. 3aja4a yueOHOro npeamera CoCTOMT B (hOPMHUPOBAHUH
CUCTEMbI X UMHUYECKHUX 3HAHUI — BaKHEMIUMX (AKTOB, MOHATHIA, 3aKOHOB 1 TEOPETUYECKHX MOJIOKEHH, 10CTYIMHBIX 0000LIEHHIT MUPOBO33PEHYECKOr0
XapakTepa, A3bIKa HAYKH, B MPHOOLIEHNH K HAYYHBIM METOIaM MO3HAHUS NPU M3YYEHHH BELIECTB H XUMUYECKUX peakiyii, B (GOPMUPOBAHHH U PA3BUTHH
MO3HABATENIbHBIX YMEHUI W UX MPUMEHEHHH B y4eOHO-MO3HABATEIbHON U Y4eOHO-UCCIEeA0BATENLCKON AeATEIbHOCTH, OCBOSHHH MpaBuy 0€30MacHoro
oOpalieH1s ¢ BelecTBaMU B MOBCEAHEBHOM JKU3HH.

[Tpu u3yueHnu XUMHHU Ha YPOBHE OCHOBHOI'O 0011ero oOpasoBaHMs BaKHOE 3HaYSHHE NMPUOOPEeNH Takue LesH, KakK:

—(GOpPMHUPOBaHUE HHTEJJIEKTYaJbHO Pa3BUTON JIMYHOCTH, IOTOBOM K CaMOOOPa3OBaHMIO, COTPYJHHYECTBY, CAMOCTOSITEIbHOMY HPUHSITHUIO
peluenuii, criocoOHOM aanTupoBaThCs K OBICTPO MEHSFOLIUMCS YCIIOBHSIM JKU3HH,

— HampaBJIeHHOCTb OOYYEeHUsI HA CUCTEMAaTHYeCKOoe MpHOOIIeHne 00y4aroIHXCs K CAMOCTOSATENbHON MMO3HABATENBbHO AEATeIbHOCTH, HAYYHBIM
MeTOJaM MOo3HaHus, GOPMHUPYIOIIMM MOTHBALIUIO H PA3BUTHE CITOCOOHOCTEH K XUMUH,

—obecneueHne yciaoBuii, CnocoOCTBYIOIMX MPUOOPETEHNIO 00YHAIOLIMMHUCS OMBITA Pa3HOOOPA3HON AEATENbHOCTH, MO3HAHUA M CAMOTIO3HAHMS,
KJTFOUEBBIX HABBIKOB (KJIIOUEBLIX KOMIETEHLIHIT), HMEIOIIHUX YHHBEPCATIbHOE 3HAUEHHUE I PA3IUYHBIX BUIOB JIESTEIbHOCTH,

—dopmupoBanue obmeit QyHKIMOHAIBHON U eCTECTBEHHO-HAy4HOW IPAMOTHOCTH, B TOM YHCIE€ YMEHUIl OOBACHSTH M OLIEHHBATH SIBJIECHUS
OKPY/KAIOLIEro MUPa, UCTIONb3Ys 3HAHUS U OIBIT, MOJIYYEHHBIE MPH U3YYeHUH XMMHUH, TPUMEHSITh UX MPH PeLIeHUH IPOOIeM B MOBCEIHEBHOI )KU3HU U
TPY/OBOMH AESATENbHOCTH;



—dopMupoBaHUe Y 00y4aIOUMXCs T'YMaHUCTHYECKMX OTHOIIEHWMH, MOHMMAHMS LIEHHOCTH XMMMYECKUX 3HAHWH ISl BBIPADOTKU 3KOJIOTHYECKH
L1e1ecO00pa3HOro MoBeieH sl B ObITY M TPYAOBOH JIEATEIbHOCTH B LIEJISIX COXPAHEHHsl CBOETO 3/I0POBbsl M OKPYJKarolleii NpUpPOAHOI cpeibl,

— Pa3BUTHE MOTUBALIUU K O0y4EHHIO, CIIOCOOHOCTEI K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE YCBOEHUs! ODLIeYeIOBEYECKNX LIEHHOCTEI,
rOTOBHOCTH K OCO3HAHHOMY BbIOOPY NpO(MIIs M HANPaBJIEHHOCTH ajIbHENIIEro 00yYeHus. _

Of1wee uncno 4acos, OTBEAEHHBIX Ul M3y4eHHs XMMHM HA YPOBHE OCHOBHOro oduiero odpasosanus, coctasuser 136 vacos: B 8 knacce — 68
4acos (2 uaca B Hezemo), B 9 knacce — 68 uacos (2 yaca B HENEO).

COAEPKAHUE OBYYEHMUS

8 KUIIACC

IlepBoHayaibHbIE XHMHYECKHE NOHATHS

[Tpeamer xumun. Pojib XUMHHM B KU3HH uelloBeka. XUMHs B cucTeMe Hayk. Tena u BeutectBa. Pusnueckne CBONCTBA BeleCTB. ArperaTHoe
cocTosiiue BeuecTs. [ToHsTHe 0 MeTo/1aX MO3HaHUs B XUMHH. HucTblie BeuiecTa 1 cMecH. CriocoObl pasaeneHus cMeceil.

ATOMBI U MONEKyJbl. XuUMHueCkue dneMeHTbl. CHMBOJIBI XUMHUYECKUX 371eMEeHTOB. IIpocThie M CloKHBIE BelecTBa. ATOMHO-MOIEKYJIAPHOE
yUEeHHE.

Xumuueckasi popmysia. BaneHTHOCTE aTOMOB XUMHUYECKHMX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHTENIbHASE aTOMHAs Macca.
OTtHocuTenbHas MoJIeKyJisipHas Macca. MaccoBasi 10Jisl XMMHUYECKOro 3JIEMEHTa B COSIMHEHUN.

Komuuectso sewmecrsa. Monb. Monsipuas macca. B3anMocBa3b KOMMYECTBA, MAacChl M 4YMCIA CTPYKTYPHBIX €IMHHL] BewecTta. Pacuérel no
dopmyamMm XUMHYECKHX COSIHHEHHIT.

Dusnueckne U XMMUYECKHUe sIBIEHUs. XHUMHYecKas peakuusi ¥ €€ Mpu3Haku. 3aKOH COXpPaHEHMsl MacChl BelleCTB. XMMHUYECKHE ypaBHEHMUS.
Knaccuduxanus XUMUYECKUX peakiuii (CoeMHeH s, pa3JioKeHHsl, 3aMelleH1si, 0OMeHa).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO ¢ XUMHYECKOiT mocy10H, npaBuaaMu padboTs B 1adopaTtopuu n npuéMamu odpamieHus ¢ 1abopaTopHbIM 000PYAOBAHUEM, H3YUEHHE
1 ornucaHue GU3NUECKHX CBOMCTB 00pa3LoB HEOPraHUYECKUX BellecTB, HabmoaeHre puznyeckux (M1aBjieHne BOCKa, TasHKE JIb/la, pacTHPaHue caxapa
B CTYINKE, KMIEHNUEe M KOHAEHCALMs BO/bl) U XUMHYECKUX (rOpeHHe CBeYM, NPOKaJIMBaHHE MEHOI MPOBOJOKH, B3aUMOJIEICTBHE Mesa C KHUCIIOTO)
ABNEHUH, HAOMOAeHNE U OTTHCAHME MPU3HAKOB MPOTEKAHNUA XUMHUYECKHX peakLuii (pa3aoKeHHue caxapa, B3auMOAEHCTBHE CEPHOI KHCIIOTBI C XJIOPUAOM
Oapust, paznoxkenne ruapokxcuna meau (1I) npu marpeBanun, B3aumoneiicTeue xenesza ¢ pacrsopom conu meau (II), m3yuenue cnocoboB pasnenenus
CMeceii: ¢ MOMOIIbI0 MarHuTa, QUIIbTPOBaHNe, BbITApUBAHUE, AUCTHIUISLMS, XpoMaTorpadusi, NPOBEeHNe OUNCTKH NOBAPEHHO coiu, HaboaeHne u
ONMMCaHHE PE3YJIbTATOB MPOBE/EHUS ONBbITA, UJUTIOCTPUPYIOIILErO 3aKOH COXPAHEHUS MacChl, CO31aHUe MOJIeelt MOJIEKYJT (L1apOCTEPIKHEBBIX ).

BakHeiiniue npeAcTABUTEIH HEOPraHHYECKHX BelIeCTB



Bo3nyx — cmecs raszos. Cocras Bozmyxa. Kucnopon — snement u mpocroe BewmectBo. Haxoskaenune kucnopona B mpupone, pusudeckue u
XUMHueckue csoiicTsa (peakuuu ropenus). Oxcuapl. ITpumenenne kuciopona. CrniocoObl monyyeHus KUCIopoaa B 1abopaTopuu U MPOMBbIIIIEHHOCTH.
Kpyrosopot kucnopoaa B npupoje. O30H — annoTporiHasi MoaudukaLus KUcioposa.

Tennosoit 3¢dexT XUMHUECKOH peakuHuH, TePMOXUMHUHYECKHE YPABHEHHs, HK30- M JHAOTEPMHUYECKHE peakuuu. TOMmmMBO: yroib U METaH.
3arpsizHeHHe BO3/yXa, YCUIeHHE MapHUKOBOro 3(dekxra, paspylieHre 030HOBOTO CIIOA.

Bonopoa — snement u npocroe Beuectso. Haxoxxaenue Bojopoaa B npupoze, Gusnyueckre 1 XMMHUYECKUE CBOMCTBA, MPUMEHEHHUE, Croco0bl
nosiyudenusi. Kucaorel u conu.

Monsipublit 00bEM ra3os. Pacuérsl Mo XUMHYECKHM YPaBHEHUSIM.

®dusnueckue cBoicTBa BoAbl. Bona kak pacrBopurens. Pactsopel. HacbienHble n HeHACHILIEHHbIE PacTBOPLI. PacTBOPUMOCTD BEIIECTB B BOAE.
Maccosasi 10151 BellecTsa B pacTBope. XUMU4eckue cBoiicTBa Bobl. OcHoBaHMs. Poib pacTBOPOB B MPUPOJIE U B KU3HH uesioBeka. KpyroBopor Bojbl
B MpUpoe. 3arpssHeHne npupoaHbX BoA. OxpaHa ¥ O4MCTKA MPUPOIHBIX BOA.

Knaccupuxaums neopranndeckux coenqunennii. Oxcuast. Knaccudukauus okcnnos: coneodpasyrouiie (OCHOBHbIE, KUCIOTHBIE, aM(poTepHbIe) H
HecoseoOpasyromme. Homernknarypa okcuioB. @usndeckiie 1 XUMUYECKHE CBONCTBA OKCH0B. ITonyyeHne okCH10B.

OcHoBanus. Knaccudukanms OCHOBaHMM: ILIENOYM W HEPAacTBOPHMbIE OCHOBaHMs. HomeHkiatypa ocHoBaHMWil. Pusnyeckue M XUMHUYECKUE
cBOICTBa OCHOBaHUM. [lomyuenne ocHoBaHMIA.

Kucnorer. Knaccudukauns kucnor. Homenknatypa kucmor. ®@usudeckne M XUMHYECKHE CBOMCTBA KMCIOT. Psan aktuBHOCTH MeTtamuioB H.
H. bekerosa. ITony4yeHue K1cioT.

Com. Homenknarypa cosieii. @uznueckue u Xxumudeckue cpoiictsa coieil. [TomydeHue coneil.

['eneTnueckas CBA3b MEKAY KJIACCAMH HEOPTaHHUECKUX COCOHHEHHI.

Xumuueckuii Ikcnepumenm:

Ka4yeCTBEHHOE OIpe/IesIeHue COAep/KaHusl KHUCIOpOAa B BO3/lyXe, IoJydeHue, coOupaHue, pacrno3HaBaHUE U M3y4YeHHE CBOICTB KHCIIOpO/A,
HaOro/1IeHe B3aMMOJIEHCTBHSI BEIIIECTB C KMCIOPOAOM M YCIIOBHSI BO3HUKHOBEHMsI U MPEKpalleHus ropeHus (rosapa), 03HaKoMmIeHue ¢ odpasuaMu
OKCHJOB M OMMCAHHE UX CBOICTB, MOJy4eHHE, COOMpaHHUe, PACMO3HABAHUE U M3Y4YE€HHE CBOWHCTB BOAOPOAA (rOpeHue), B3auMOAEHCTBHE BOAOPOAA C
okcupoM wmenu (II) (BO3MOXHO HCMONB30BaHHE BUAEOMATEPUAIOB), HAOMOAEHHE OOPA3LOB BELIECTB KOJWYECTBOM | MOJb, HCCIEIOBAHUE
0co0eHHOCTeH PacTBOPEHUs BELIECTB C PA3IMYHON PacTBOPUMOCTBIO, IPUTOTOBJIEHHE PACTBOPOB C OINMpEEIEHHON MacCOBOI J10Jieif pacTBOPEHHOIO
BELIEeCTBA, B3aUMOJEHCTBUE BOABI C MeTa/ylaMu (HaTpUeM M KajbLieM) (BO3MOXKHO MCIOJIb30BAHUE BHIEOMATEPUAIOB), MCCIEOBaHHE 00paslloB
HEOPTraHMYECKNX BELIECTB PA3JIMYHBIX KJIACCOB, HAOMIONEHME HM3MEHEHUs OKPACKHM WHAMKATOPOB B PAcTBOPAaX KHCIOT M IUENOYEH, HU3yueHHe
B3aumoneiicteuss okcuaa menu (1) ¢ pacTBopom cepHON KHMCIOTBI, KMCIOT C METAIAMM, PEAaKLMH HeHTpanu3auuy, Mojy4eHHe HepPacTBOPHUMBIX
OCHOBaHWH, BBITECHEHME OIHOrO MeTajjla JAPYrdM HU3 pacTBOpa COJIM, PELIEHHE SKCMEPUMEHTAJIbHBIX 3aja4 no Teme «BaxHeiuue Kiaacchl
HEOPraHWYeCKHX COSJMHEHHI.

Mepuoanyecknii 3axon u Ilepuoanyeckas cucrema xumuyeckux iementos /I. U. Menaeneepa. Crpoenne aromoB. XHMHYECKAsI CBSI3b.
OKHCJIMTE/IbHO-BOCCTAHOBHTEIbHbIE PEAKLIHH

ITepsbie monbITKM KnacCupHUKALMH XUMHYECKHUX 37eMeHTOB. [loHsTHE O rpynmax CXOAHBIX 3JIEMEHTOB (IUENOYHbIE U MIETOYHO3EMENbHbIC
METaJUlbl, FaJIOreHbI, NHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIe 00pa3ytoT aM(pOTEpHbIE OKCH/IbI U M'MIAPOKCHIBI.



ITepuoanueckuii 3akon. [lepuoanueckas cucrema xumuueckux snementos [l M. Menneneesa. Kopotkonepuonnas n anunHonepuoaHas (opmsl
Ilepuoauyeckoit cucrembl xumuyeckux snemenTos J. M. Menneneesa. Ilepuoael u rpynmnbl. @U3MYECKUH CMBICI MOPSIKOBOrO HOMEPA, HOMEPOB
MepUoJa U rPpyIbl 3JIEMEHTA.

Ctpoenne aromos. Coctas aToMHbIX snep. M3otonsl. DnekTponsl. CTpoeHHe 21eKTPOHHBIX 000I04EK aTOMOB MepBbIX 20 XUMHYECKHX JJIEMEHTOB
[Tepunonnueckoii cucremer JI. M. Menneneesa. XapakTepucTuka XMMHUYECKOTO 3JeMeHTa mo ero nonokeHuto B Ilepmommyeckoit cucreme [l
H. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Pajiyca aTOMOB XMMUYECKUX 3JIEMEHTOB, METANIMYECKUX U HEMETAJUTMYECKUX CBOMCTB 110 IpyrnnaM 1 nepxoiam.

3nauenue [lepuoanueckoro 3akona u Ileproanueckoii cuCTeMbl XMMUYECKUX HJIEMEHTOB A1 pa3BuTus Hayku u npaxtuku. J{. M. Mennenees —
Y4€HBIH U TPaKIaHHH.

Xumunueckas cBsizb. KopanenTHas (noJsipHasi U HEMoJIsipHas) CBsi3b. DJIEKTPOOTPULIATENbHOCTD XUMUYECKUX 3J1eMeHTOB. MOHHas CBs3b.

Crenenb oxucaenus. OKHCINTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. ITpoueccer okucnaenus u BoccTanoBaeHUs. OKUCIUTENH U BOCCTAHOBUTEIH.

Xumuueckuit Ikcnepumenm:

u3ydeHue oOpas3loB BELIECTB METAJIOB U HEMETA/LIOB, B3aUMOJENCTBUE I'MAPOKCHUIA LIMHKA C PACTBOpPAMH KUCJOT U Lejovel, MpoBeneHue
OIBITOB, MIUTKOCTPUPYIOLIMX MPUMEPBI OKUCIIUTEIbHO-BOCCTAHOBUTENbHBIX PeakLnii (ropeHue, peakLiui passioKeHUs!, COSAMHEHUS).

Mexcnpeomemuie cesasu

Peanusaiiis MEXNPEIMETHbBIX CBA3EH MPU N3YUEHHH XUMHH B 8 KJIACCE OCYLIECTBIAETCS Yepe3 UCMOIb30BAHNE KaK OOLIMX €CTECTBEHHO-HAYYHbIX
MOHSTUH, TaK U MOHATUH, ABJISIOIIMXCS CHCTEMHBIMU JUIs OT/AEJbHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOr 0 LIMKJIA.

OGime ecTecTBEHHO-HAY4YHbIE TMOHATHS: HayuHbI (akT, runoresa, Teopus, 3aKOH, aHaNW3, CUHTE3, Kiaccu(uKalus, MNepUOJANYHOCTS,
HaOmoaeHne, SKCIEPUMEHT, MOJECITHPOBAHNE, U3MEPEHNE, MOZEIb, IBJICHHE.

®dusuka: MaTepus, aToOM, JIEKTPOH, MPOTOH, HEHTPOH, HOH, HYKJINA, U30TOMbI, PaAHOAKTUBHOCTb, MOJIEKYJIA, SIEKTPUUECKUIl 3aps, BELIEeCTBO,
TeNo, 00bEM, arperaTHoOe COCTOsSIHIE BEIECTBa, ra3, pu3nyeckue BeIUYMHbI, eJHHULBI U3MEPEHHs, KOCMOC, MaHeThl, 38€371b1, ColHlle.

buonorusi: gorocunTes, apixanue, duochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpPaIbL, TOPHBIE TOPO/BL, MOJIE3HBIE UCKOMAEMbIE, TOILTHBO, BOAHBIE PECYPCHL.

9 KIIACC

BemecTBo M XUMHYECKAsl peaKusi

ITepuonnyeckuii 3akoH. Ileproanueckas cucrema xummuueckux 3semeHTos J1. 1. Menneneesa. CtpoeHne aroMoOB. 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB XMMMYECKHX 3JIEMEHTOB MEPBBIX TPEX MNEPHOAOB, Kalusd, KaJbLMAg M HUX COCIAWHEHHH B COOTBETCTBHM C MOJOKEHHEM 3JJEMEHTOB B
ITepnoanveckoii cucTemMe U CTPOEHUEM HX aTOMOB.

Ctpoenne BewecTsa: BUAbI XUMHYECKOH CBA3H. THUIMBI KPUCTAIMYECKUX PELIETOK, 3aBUCHMOCTb CBOMCTB BELLECTBA OT THUMA KPUCTAUIHYECKOI
PEIETKH U BUA XMMUYECKOMH CBS3H.

Knaccudukauuss u HOMEHKIATypa HEOPraHMYeCKMX BeIleCTB. XHUMHYECKHE CBOICTBA BEILECTB, OTHOCSILIMXCS K pa3JIM4HbIM Kllaccam
HCOPraHU4YCCKUX COCHHHGHHﬁ, FCHECTHYCCKAA CBA3b HCOPTaHWYCCKHUX BCIIECCTB.



Knaccupukauus XuUMHUECKHX peakuuil Mo pasauyHbIM NMpH3HAaKaMm (MO YUCIy M COCTaBY YYaCTBYIOIIMX B PEAKLMH BEIIECTB, MO TEILIOBOMY
3dexTy, N0 U3MEHEHUIO CTEIEeHEel OKUC/IEHUs XMMUUYECKHX 3JIEMEHTOB, 10 00PaTUMOCTH, 10 YYaCTHUIO KaTaju3aTtopa). JK30- U 3HAOTEPMUUYECKUE
peakLH, TEPMOXUMHYECKHE YPABHEHUS.

[Tonstue o ckopoctu xumudeckoi peakuun. [lonstue 00 oOpatuMbIx 1 HEOOpPaTUMBIX XUMHYECKHMX peakuusx. [IoHATHE O rOMOreHHBIX U
reteporeHHbix peakuusax. Iloustue o xaranuze. [lonatue 0 xumuueckom paBHOBeCHH. PAKTOPLI, BAMAIOLIME HA CKOPOCTh XUMUYECKOH PEaKLHU U
MOJIOKEHUE X UMUYECKOrO PABHOBECHSI.

OKHMCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKIIMH, 3JIEKTPOHHBIN OanaHC OKUCIUTENbHO-BOCCTAHOBUTENBHOIN peakuuu. CocraBieHue ypaBHEHMI
OKHCIIUTEIbHO-BOCCTAHOBUTEJIbHBIX PEaKLIHii C HCIIOIb30BAHHEM METOA JIEKTPOHHOTO HanaHca.

Teopust 31EKTPONUTUYECKOH AUCCOLMALIMU. DIEKTPOIUTBI U HEdNeKTponuTel. KaTtuonel, aHMOHbL. MeXaHH3M QUCCOLMALIMU BELIECTB C
PasIUUHBIMU BUiaMu XxuMuyeckoi cesasu. Crenenb auccounanuu. CuiibHble U cliadble 3J€KTPOIUTBL.

Peakunu nonHoro odMena. YcinoBus npoTeKaHus peakunii HOHHOrO 0OMeHa, MOJIHbIE U COKPAIUEHHbIC HOHHBIE YpaBHeHus peakuuii. CBolicTBa
KHCJIOT, OCHOBAHMI U CONEil B CBETE MpeacTaBieHuii 00 sekTponuTudeckoil nuccounanuu. Kauecrsennsie peakuuu Ha noHbl. [lonsTne o ruaponuse
coJiei.

Xumuueckuit Ikcnepumenm:

O3HAKOMJICHHE C MOJAENAMH KPUCTANIMYECKUX PELIETOK HEOPraHHYeCKHX BELIeCTB — METAJIOB M HeMeTaoB (rpadura m aamasa), CIOKHBIX
BELIECTB (XJIOpHIAAa HATPHsA), UCCIENOBAHHE 3aBHCHMOCTH CKOPOCTH XHMHYECKOH PeakuMH OT BO3ACHCTBHSA Pa3iMuHbIX (PaKTOPOB, HCCIEAOBAHHE
3JEKTPONPOBOAHOCTH PACTBOPOB BEILECTB, MPOLECCa AMCCOLUHMALMH KHUCIOT, Iesnoyei u coneil (BO3MOKHO HCIMOJIb30BaHHE BHIEO MaTEpPHasoB),
MPOBEIEHNUE ONBITOB, MIUTFOCTPUPYIOLIMX MPU3HAKU ITPOTEKAaHUs peakLiuii HOHHOro odmeHa (00pazoBaHue Ocajika, BblaeIeHue ra3a, oopa3oBaHHe BOJIbI),
OMBITOB, WIMIOCTPHPYIOIIUX MPHUMEPbI OKUCIHTEIbHO-BOCCTAHOBUTENBHBIX peakLuil (roOpeHHe, peaklin PasjIoKeHus, COeIMHEHHs), PaClO3HABAHUE
HEOPTraHNYECKHX BELECTB C MOMOLIbIO KaU€CTBEHHBIX PEAKLIMiT HA HOHbI, PELIEHHe IKCIIePUMEHTANIbHBIX 3a1a4.

HemeTannbl 1 MX cOeIHHEHHS

OOmasi xapakrepucTka rajgoreHoB. OcoO0eHHOCTH CTPOEHHUsi aTOMOB, XapakTepHbie cTeneHn okucieHus. CtpoeHue u pusnueckue coiicTsa
MPOCTBIX BELIECTB — rajOreHoB. XMMHUYECKHe CBONCTBA HA MPUMEpe XJI0pa (B3auMOACHCTBHE C METAJIaMH, HEMETaJIIaMH, 11e1o4aMiu). XJI0poBOOOPOI.
ConsHast KHCIOTA, XUMHYECKHE CBOHCTBA, MOJyueHue, npumMeHneHue. JleficTBue Xmopa u XJIOpOBOAOPOZA HA OPTaHU3M YeIoBeka. Baxkueliie xnopuab
M MX HaXOX/EHUEe B MPUPO/JIE.

OGmas xapakrepuctika sneMeHToB VIA-rpynnel. OcobeHHOCTH CTPOEHHsl aTOMOB, XapakTepHble creneHn okucienus. Ctpoenne u Gpusndeckue
CBOICTBA MPOCTBIX BEIIECTB — KUCIOPOAA M Cepbl. AJLIOTPOMHbIE MOAM(PHKALMHM KUCIOPOAA M cepbl. XuMuueckue cpoiictsa cepel. Ceposoaopon,
cTpoeHue, pu3nueckne u XuMHIeckue cBoicTsa. OKCHIBI Cephl KaK MPEACTABUTENH KHCIOTHBIX OKCHI0B. CepHas kuciora, pusndeckue 1 XUMHIECKHE
coiicTBa (oOmue Kak npejacraBuTeNs Kjacca KMCJIOT M cneurduyeckne). XUMHYECKHE PeakiMy, JieXallie B OCHOBE MPOMBIIIJIEHHOrO crocoda
nonyueHus: cepHoit kucnotsl. IlpuMeneHne cepHoit kuciorel. Cony cepHOM KMCIIOTHI, Ka4eCTBEHHAs peakius Ha cybdaT-noH. HaxoxkneHue cepbl 1 e€
coennHeHuit B npupoae. XMMHYECKOe 3arpA3HEeHHE OKPYKAIOIIEH Cpeibl COSAMHEHUAMH Cepbl (KMCIOTHBIE TOKAH, 3arPsA3HEHNE BO3yXa U BOIOEMOB),
cnocoOb! €ro nNpeoTBPaIIEeHHs.

OOmas xapakrepuctuka 31eMeHToB VA-rpynmnel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepPHbIE CTETIEHN OKUCICHUSA. A30T, pacCpOCTPaHeHHE B
npupoze, ¢pusnueckue U xumudeckue cpoiicrea. Kpyroesopor aszora B npupone. AMmuak, ero Gpusnyeckre U XMMHUUECKHE CBOICTBA, MOJy4YeHue U
npumeHeHnue. Conm aMMOHUS, UX QuU3MHecKkue U XMMHYeCKHe CBONCTBa, npuMeHeHne. KauecTBeHHas peakis Ha HOHbl aMMOHHMsI. A30THasi KMCJI0Ta, e€
nony4enue, Gpusnueckue 1 XuMuYeckne CBOHCTBa (00ImuMe Kak IPeaCcTaBUTENs KIacca KHCIOT u cnenuduyeckue). MenonpzoBanne HUTPATOB U couei



AMMOHUSI B KAQyeCTBE MMHEPANbHBIX YAOOpeHuH. XUMHYECKOE 3arpsi3HEHHE OKPYKAIOWEeH Cpeabl COeAMHEHUSIMH a30Ta (KUCIOTHBIE OXKIH,
3arpsi3HeHUe BO3/yxa, MouBbl U BogoémoB). Pocdop, annorponubie Moaudukaumuu docdopa, pusnueckue u xumuyeckue ceoiictea. Okcun pochopa
(V) u bochopnas kuciora, puznyHeckre n XUMHUUYECKUE CBOICTBa, nony4denue. Mcnonb3zoBanue GpochaToB B kKayecTBe MUHEPAJIbHBIX Y100pEHMIA.

Obmas xapaxrepuctuka 3neMeHToB [VA-rpynnel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTePHbIE CTENEHN OKHUCIEHUs. Y IIepo, auIOTPOIHbIE
moaudukanmu, pacnpocTpaHeHue B npupoze, Gpusnueckue u xumuueckue ceoiictea. Aacopdbuus. Kpyrosopor yriuepona B npupoae. Oxcuns! yrneponaa,
uX (QHU3MYeCKHe U XMMUYECKHUE CBOMCTBA, JEHCTBUE HA JKMBBIE OPraHU3Mbl, MOJIyYeHHE W NMPUMEHEHHe. DKOJorudeckre npodiembl, CBS3aHHBIE C
okcunoM yruepoxa (IV), runoresa rinobanbHOro NOTErIEHUs KiuMara, napHUKoBbid sddekr. YronbHas KUCIOTa M €€ COoNM, MX (pU3UYecKue u
XMMHUYECKHE CBOWCTBA, mojyueHue u npumeHeHue. KauecrBenHas peakums Ha xapOoHaT-uoHbL Mcnonb3oBaHue kapOOHATOB B OBITY, MEIMLIMHE,
NPOMBILIIEHHOCTH U CEIbCKOM XO3SHCTBE.

[TepBoHauasibHbIe MOHATHA 00 OpraHMYeCKHMX BELIECTBAX KaK O COENMHEHUsX yriepojaa (MeTaH, 3TaH, STHIIEH, alleTUJIeH, 3TaHOJI, INIMLEePHH,
yKCycHast kucnora). [IpuponHbie HCTOYHUKH YTI€BOAOPOAOB (YroJib, MPUPOHBI ra3, HeTh), MPOAYKTHI UX nepepadoTku (OeH3uH), uX posb B OBITY U
npoMbItIeHHOCTH, [ToHsATHE 0 OMONOrHYecKH BayKHBIX BEIECTBAX: JKHPaxX, OenKax, yrieBoaax — U UX POJIM B )KU3HU 4eIoBeKa. MarepuanbHOe eMHCTBO
OpPraHUYeCcKUX U HEOPraHMYECKMX COEMHEHUIA.

Kpemuuii, ero pusuyeckne u XUMHYECKHe CBOICTBa, nosy4denne u npumenenue. Coeaunenus kpemHus B npupoae. O6iue npencrasienns 00
okcuze kpemuus (IV) u xpemunesoii kucnore. CHIHKATBI, UX HCIOAb30BaHHE B OBITY, B MPOMBILUIEHHOCTH. BajkHeille CTpouTenbHbIE MaTepHAaIbL:
KepaMHKa, CTEKJI0, LeMeHT, OeToH, xene300eToH. [Ipobnaembr 6e30nmacHOro HCMOAL30BaHHS CTPOUTEIBHBIX MATEPHAJIOB B MOBCEAHEBHOMN JKU3HH.

Xumuueckuit IKCnepumenn:

H3ydeHne o0pa3loB HEOPraHUYECKUX BELECTB, CBOHCTB COJISIHON KUCJIOTHI, MPOBE/IEHHE KAUYeCTBEHHBIX PEAKLIMii Ha XJIOpH/1-MOHBI K HabJro/1eH1e
MPHU3HAKOB MX MPOTEKAHHUS, OMBITHI, OTpaxkaromue GU3NIECKHEe M XUMHYECKHE CBONCTBA TaJIOTCHOB M UX COCOMHEHHH (BO3MOXKHO HCIIOIB30BAHHE
BHJIEOMATEPUANIOB), O3HAaKOMJIEHHE C OOpas3LaMu XJOPHUAOB (TaJOr€HUAOB), O3HAKOMJIEHHE ¢ OOpasLamH cepbl U €€ COeAMHEHUSAMH (BO3MOXKHO
MCIIOJIb30BaHKME BHUEOMATEPUANIOB), HaOIO/IeHHE Mpoliecca oOyrjiMBaHus caxapa roj JelHCTBUEM KOHLIEHTPUPOBAHHOW CEPHON KUCIIOThI, U3y4YeHUE
XMMHYECKHX CBOICTB pa30aBieHHON CEPHOIT KMCIOThI, MPOBEAEHNE KaYeCTBEHHOI peakiu Ha Cyib(aT-uoH 1 HaOM0eHHe NPU3HaKa e€ NpoTeKaHus,
O3HaKOMJIEHHE ¢ (PM3NUECKHMHU CBOICTBaMU a30Ta, hochopa 1 nx coennHeHnH (BO3MOKHO UCTIONB30BAHNE BUACOMATEPHANIOB), 00pa3aMu a30THBIX H
¢docdopubIx ynodpenuii, moayueHue, CoOMpaHue, pacro3HaBaHUE U H3YYEHHE CBOHCTB aMMHAKa, MPOBEIEHHE KaUeCTBEHHBIX PeaKLnii HA HOH aMMOHHSI
1 ocaT-noH U U3yueHHe MPU3HAKOB UX MMPOTEKAHMs, B3aUMO/IeHCTBIE KOHLIEHTPUPOBAHHON a30THOH KUCIOTHI C MeJbI0 (BO3MOKHO HCIIOIb30BaHHE
BHIEOMATEPHAIOB), WU3y4YeHUE MoOjelell KpUCTAIIMYECKUX peluérok anmasa, rpadura, ¢yjuiepeHa, O3HaAKOMIJIEHME C MPOLECCOM ancopOuuu
PacTBOPEHHBIX BELIECTB AKTHMBMPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHMBOrasa, MOJydeHHEe, cOOMpaHHE, PAaclO3HABAHHWE M H3YYEHHE CBOICTB
YIJEKHCIOro ras3a, NpOBEIeHNE KAYeCTBEHHBIX peakiuil Ha KapOOHAT M CUIIMKAT-MOHbI W M3Y4YEHME MPU3HAKOB MX MPOTEKAHHs, O3HAKOMIICHUE C
MPOAYKLMEN CUIMKATHOI NMPOMBILIIEHHOCTH, PELIEHHE 3KCIIEPHUMEHTANIBHBIX 3a/1a4 1o Teme «BaskHelue HeMeTalbl U UX COSMHEHHS.

MeTanabl M HX COeAMHEHHUSI

OO01mas xapakTepuCTUKA XUMHYECKUX JJI€MEHTOB — METAJIJIOB HA OCHOBAHUH UX NOnokeHus B [leproanueckoii cucreMe XUMHYECKUX JIEMEHTOB
J. W. MeunneneeBa u crtpoeHuss atomoB. Ctpoenue wmetauioB. Mertanauyeckass CBA3b M META/NIMYECKass KPUCTAJUIMYECKas pPeléTka.
DNeKTPOXUMHHECKHIT Pl HanpsukeHuil Metannos. Pu3uvecKre U XMMU4eckue cBoiicTsa metayuios. Obmue cnocodwr nomyuenus: metannos. [TonsTue
0 KOPPO3MM METAJJIOB, OCHOBHbIE CNOCOOBI 3alUThl UX OT Koppo3uu. Crutassl (cTanb, YyryH, AOPAJIOMUHUI, OpOH3a) U UX NPUMEHEHHE B ObITY M
MPOMBILIJIEHHOCTH.



[[{enounsle MeTamibl: nonoxkenue B [lepuonnueckoii cucteme xumuueckux snemenTos [l M. Menneneesa, CTpoeHue HX aTOMOB, HAXOXKICHHUE B
npupozae. Pusnueckre U XUMUYECKHe CBOiCTBA (Ha npumepe HaTpus M Kanus). OKCHUABI U THAPOKCUABI HATPUs W Kanus. [IpuMeHeHne 1enouHbIX
METAJUIOB U UX COEIMHEHHH.

[[{enouHO3€MeNbHbIC METAJIBI MATHUH U Kaibluii: nojoxkenue B [lepuoanueckoit cucreme xumuueckux snementos [l 1. Menneneesa, ctpoenue
MX aTOMOB, HaXOXACHHE B npupoae. Pusndeckue 1 XUMHUIECKHE CBOWCTBA MAarHus U kKajablus. Baxkuelnne coequHeHs Kanblus (OKCUA, THAPOKCHI,
couin). JKEcTKOCTb BOJIbI U CrIOCOObI €€ yCTpaHeHusI.

Anromunmii: nonoxenue B Ileproanyeckoii cucreme xumuyeckux snemento [l M. MenneneeBa, crpoeHue aTomMa, HaxOkKJI€HUE B MPHUPOJE.
duznueckne U XMMH4YECKHUEe CBONCTBA amOMUHUA. AM(OTEpHBIe CBOHCTBA OKCHUAA U THAPOKCHIA ATFOMUHMUS.

XKeneszo: nonoxenue B Ilepuonnueckoit cucreme xummueckux snemeHtoB J[. M. Menpeneesa, ctpoeHue atoma, HaXOXXOEHHE B TPUPOAE.
dusndeckne U XuMu4eckre ceoiicTna skenesa. Okcuubl, ruapokcuzbl U comu xenesa (1) u xxenesa (II1), ux cocras, CBONCTBA U MOJyYEHHE.

Xumuueckuit IKCnepuMenm:

O3HAKOMJIEHHE ¢ 00pa3uaMM METajuiOB M CIIABOB, MX (PU3NYECKUMH CBOICTBAMM, M3YYEHHE PE3YJbTATOB KOPPO3HHM METaIOB (BO3MOIKHO
MCIIOIb30BaHUE BUIEOMATEPHUAJIOB), OCOOEHHOCTEN B3aMMOISHCTBHS OKCH/IA KaJIbLIMsI M HATPUS C BOAOH (BO3MOYKHO UCIOJIb30BAaHNE BUIEOMATEPHAIIOB),
MCClIeIOBAHNE CBOMCTB KECTKOM BOJbI, MPOLIecca FOPEeHUs JKee3a B KUCIopoie (BO3MOKHO HCIIOJIb30BAHNE BUIEOMATEPHAJIOB), IPU3HAKOB IMPOTEKaHUs
KAQ4eCTBEHHbIX PEaKLMi Ha MOHBL. MarHUS, KaJbLus, aIOMUHMSA, [uHKA, xkene3a (1) u skenesa (III), menu (1), nabmoaeHue u onucaHue npoLECCOB
OKpAIUIWUBAHUS TJIAMEHH MOHAMHU HATPHUS, Kalus M Kajblus (BO3MOXXHO MCMOJNB30BAHME BHAEOMATEPHANIOB), HCCIeAOBaHHE aM(OTEPHBIX CBOMHCTB
MAPOKCUIA aNFOMUHMS U THAPOKCH/A LIMHKA, PeLIeHHEe SKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BakHeline MeTaibl U UX COeIMHEHUs».

XHuMHS H OKPY’KA0IIasi cpeaa

Bemectsa 1 mMaTepuanbl B MOBCEHEBHOI JKHM3HU 4esloBeKa. be3omacHoe HCMOIb30BaHHE BEIECTB M XUMHUECKHX peakuuii B Obity. Ilepsas
MOMOIIb MTPH XUMUYECKUX 03KOrax U OTPABJIEHHUSX.

XuMHYeCKOe 3arpsi3HEHHe OKpy:Karollel cpenbl (npejenbHas JOonycTuMas KOHUeHTpauus Bewnects, nanee — [1JIK). Ponb xumuun B peruneHuu
3KOJIOTMUYECKUX MPOOIIeM.

Xumuueckuit IKCnepuMenm:

u3ydeHune oOpas3LoB MaTEPHUAJIOB (CTEKJIO, CIIJIaBbl METAJLIOB, MOJTMMEPHbBIE MATEPUAIIbI).

Mexcnpeomemnsie ceasu

Peanu3zanus MeKIpeAMETHBIX CBsI3el MPU U3YHYEHUH XUMUHU B 9 KJlacce OCYLLECTBIISIETCS Yepe3 UCMOb30BaHHe Kak OOLIMX €CTeCTBEHHO-HAYYHbIX
MOHATUH, TaK U MOHATHH, ABISIOLINXCS CUCTEMHBIMHU U1 OTAEJIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOr0 LIMKJIA.

OO0mme ecTeCTBEHHO-HAy4YHBbIE TOHATUS. HAy4HbIH (DAKT, TMNOTE3a, 3aKOH, TEOpPUs, AHAIW3, CHHTE3, KiacCH(pUKauMs, MEePUOAUIHOCTD,
HaOJr0 IeHHe, SKCIIEPUMEHT, MOJIEJIMPOBAHNE, U3MEPEHNE, MOJIEIb, SIBJICHUE, MAaPHUKOBBIN 3PPEKT, TEXHOJIOrus, MaTepHaIbl.

®Du3uKa: MaTepusi, aTOM, 3JIeKTPOH, POTOH, HEHTPOH, UOH, HYKJIH, U30TOIbI, PAIHOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUUECKHUI 3apsijl, IPOBOJAHUKH,
MOJYNPOBOAHUKH, IOUAJIEKTPUKH, (OTOIJEMEHT, BELECTBO, TeJo, OObEM, arperaTHoe COCTOSHHE BEIeCTBa, ra3, PacTBOpP, PacTBOPUMOCTD,
KPUCTAIMYECKas peIETKa, CIUaBbl, (PU3MUECKUe BETHUNHBI, €IUHHULIBI H3MEPEHHUS, KOCMUYECKOe MPOCTPAHCTBO, MaHeThl, 3863161, ConHIe.

buonorusi: ¢orocunres, avixanue, Ouocdepa, 3KOCUCTEMa, MHUHEPAIbHBIE yIOOPEHHS, MHKPOIJIEMEHTHI, MAKpPOIJIEMEHTBI, MUTATEJIbHbIE
BELeCTBa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIIBI, FOPHBIE MOPOIbI, MOJIE3HbIE HCKOMAaeMble, TOIIIMBO, BOAHBIE PECYPCHI.

IJIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUSA MTPOI'PAMMBI IO XUMHWHA HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHNMSA



JJMHHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOIO 0011ero o0pa3oBaHus A0CTUTAKOTCS B XO/le O0y4€HHsl XMMUH B €IMHCTBE Y4eOHOI 1
BOCIUTATENLHOM AEATENbHOCTH B COOTBETCTBHM C TPAJAMLMUOHHBIMU POCCHICKMUMM COLIMOKYJBTYPHBIMU U JyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSAMHU,
MPUHATBIMH B OOLIECTBE NPaBMJIAMM MW HOPMAMH MOBEAEHHS U CIOCOOCTBYIOT MPOLIECCAaM CAMOMO3HAHMS, CAMOPA3BHTUSA W COLMATM3ALHH
00yHaromuxcs.

JIM4HOCTHBIE DPE3yJIbTAaThl OTPAKAKOT IOTOBHOCTH OOYHYAKOLIUXCS PYKOBOJCTBOBATHCS CHCTEMON MO3UTHBHBIX LIEHHOCTHBIX OpPHEHTaLMi U
pacLIMpeHUe ONbITa AEATENbHOCTH HA €€ OCHOBE, B TOM UUCJIE B HaCTH:

1) naTpHOTHYECKOT0 BOCTIHTAHHUS

LIEHHOCTHOI'O OTHOIUEHHUS! K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY M HAyYHOMY HACJIEAMI0, MOHUMAHHs 3HAYEHHsI XUMUYECKOI HayKH
B JKM3HM COBPEMEHHOro oOIlIecTBa, CIIOCOOHOCTH BJANETh JOCTOBEPHONH WH(pOpManmeli O mnepenoBbIX JOCTHKEHMUSX W OTKPBITUSIX MHUPOBOH M
OTEUECTBEHHOI XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOiicTBEe Mupa 1 0011eCTBa,

2) rpa’kaaHCKOr0 BOCIIHTAHHS:

NPEACTABJIIEHNUsT O COLMAJIbHBIX HOPMAaxX M MpaBUIaX MEKJIUYHOCTHBIX OTHOIIEHMIN B KOJUIEKTMBE, KOMMYHWKAaTHBHON KOMIIETEHTHOCTH B
OOILIECTBEHHO TOJIe3HOM, y4eOHOMCCNIeI0BATEIbCKON, TBOPYECKOH M JPYruxX BHMAAX MAEATENbHOCTH, IOTOBHOCTM K Pa3HOOOPa3HOW COBMECTHOI
NEeATebHOCTH TPH BBIMOJHEHHH Y4eOHBIX, MO3HABATEIbHBIX 33714, BBIMOJHEHUH XHMHYECKHX HKCIEPHMEHTOB, CO3JAaHHH Y4eOHBIX MPOEKTOB,
CTpeMIIeHHsI K B3aUMOMOHUMAHUIO U B3aUMOIIOMOILH B MPOLIeCcce TOH y4eOHON NesTeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE U MOCTYIKH
CBOMX TOBAPUIIEH C NO3UIIMK HPABCTBEHHBIX U IMPABOBBIX HOPM C YUETOM OCO3HAHMS MOC/IENCTBUI MOCTYTIKOB;

3) HeHHOCTH HAYYHOI0 MO3HAHUS:

MHPOBO33PEHYECKHE MPEACTABICHUSA O BELIECTBE M XUMHYECKOH PEaKLMH, COOTBETCTBYIOILUNE COBPEMEHHOMY YPOBHIO Pa3sBUTHS HAyKH U
COCTaBJIAIOLIHE OCHOBY Ul TIOHMMAHHUS CYILIHOCTH HAy4HOH KapTHHBI MHPA, TPEICTABICHHsI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJBL
B3aMMOCBSI35X Y€JOBEKA C MPUPOHON CPE/Oii, O POJIM XMMHUU B MO3HAHUH 3TUX 3aKOHOMEPHOCTEIA,

MO3HaBaTeJIbHbIE MOTUBBI, HAIPABJIEHHbIE HA MOJTy4YE€HUE HOBBIX 3HAHHI 1O XUMHM, HEOOXOIUMBIE JUTsl OObSCHEHUST HAOJIF01aeMbIX MTPOLIECCOB U
SIBJICHUI, TO3HABATEILHON, HHPOPMALIMOHHOW M YUTATENbCKOM KyJALTYPbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITENIbHOIH padoThl ¢ y4eOHBIMU TEKCTaMu,
CTPaBOYHOMN JIUTEPATYPO, JOCTYTHBIMU TEXHUYECKUMHU CPEICTBAMU UH(POPMALMOHHbBIX TEXHOJIOTHIA;

HHTEpeC K OOYYEHHIO M MO3HAHHIO, JIFOOO3HATENBHOCTh, FOTOBHOCTh M CIMIOCOOHOCTh K CaMOOOPa30BAHMIO, MPOEKTHOH M HCCIe0BaTeIbCKOM
NesITeIbHOCTH, K OCO3HAHHOMY BbIOOPY HarpaBIeHHOCTH M YPOBHSI 00yueHHs B JajibHeiem;

4) popmupOBAHHS KYJbTYPbI 310POBbS:

OCO3HAaHUE LEHHOCTH JKH3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 310POBbIO, YCTAHOBKH Ha 310POBBIH 00pa3 JKU3HU, OCO3HAHUE MOCIEACTBU I
M HEMpUATHE BPEOHBIX NPUBBIYEK (YNOTPeOSeHMS aJKOrojs, HAPKOTHKOB, KYPEHHUs), HEOOXOAMMOCTH COOMOAEHUs MpaBuil OE30MacHOCTH MHpHU
oOpaleHnu ¢ XMMUYECKMMHU BEIeCTBAaMH B ObITY U peasibHON JKU3HH;

5) Tpy10BOro BOCIIHTAHMSA:



MHTEPEC K MPAKTHYECKOMY M3Y4EHHIO Mpodeccuii u Tpyaa pasiuyHOro poaa, YBaXKeHHe K TPYAY W pe3yibTaTaM TPYAOBOIH AESITENbHOCTH, B TOM
4UCJIe HAa OCHOBE MPUMEHEHUS! MPEAMETHbIX 3HAHUI M0 XMMUU, OCO3HAHHBIH BbIOOP MHAMBH/YaJIbHON TPAEKTOPHH MPOOJIKEHUSI 00pPa30BaHUSs C YUETOM
JMYHOCTHBIX MHTEPECOB M CIMOCOOHOCTH K XMMHM, OOIIECTBEHHBIX HMHTEPECOB W MoTpeOHOCTE, ycrnewmHol npodecCHOHaIbHON AESTeNbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHHII, TOTOBHOCTb AN TUPOBATLCA B MPO(ecCHOHanbHOI cpene;

6) IKOIOrHYeCKOro BOCIHTAHUS:

5KOJIOTHYECKH 1eN1eco00pa3HOe OTHOIIEHHE K MPUPOJE KaK MCTOYHMKY KH3HM Ha 3emiie, OCHOBE €€ CYLeCTBOBaHHs, NMOHUMAaHUE LIEHHOCTH
3/10poBOro u 6e3onacHoro odpasa KHU3HH, OTBETCTBEHHOE OTHOLLIEHHE K COOCTBEHHOMY (PU3UYECKOMY M MICUXMUECKOMY 37I0POBbIO, OCO3HAHNE LIEHHOCTH
cobmoaenus npasui 6€30MacHOro MOBeAEHUs MU padoTe C BELIeCTBAMH, a TAKIKE B CUTYALIUAX, YTPOXKAIOIIHX 3MOPOBBIO U )KU3HHU JIIOIEH;

CNOCOOHOCTH MPUMEHATh 3HAHHS, MOJNyYaeMble MPU H3YYeHUN XUMUH, [UIS PeLICHHS 3a/1a4, CBA3aHHBIX C OKPY KAIOLIEH MPUPOIHOH Cpenoi, Ans
MOBBILIEHHUs] YPOBHsI 3KOJIONMYECKOH KYJIbTYpPbl, OCO3HAHHs IJI00AJIbHONO XapakTepa SKOJIOrHYecKUX rnpodiemM W myTeil X pelueHHs MocpencTBOM
METOJIOB XMMHUH, IKOJIOTHYECKOrO MBILIJICHUS, YMEHHUSI PYKOBOACTBOBATLCS UM B MTO3HABATEILHONH, KOMMYHUKATUBHON U COLMATIBHON MPAKTHKE.

METANPEIMETHBIE PE3VYJ/IBTATDI

B cocraBe MeranpeiMeTHbIX Pe3yJbTaTOB BBIAEISAIOT 3Ha4UMBbIe JUUIsi (POPMUPOBaHUSI MUPOBO33PEHUsI OOIEHAYYHbIE MOHATHS (3aKOH, TEOpHs,
MPUHLMI, TUNoTe3a, Gakrt, cucrema, Mpouecc, SKCNepUMEeHT M JIPYroe.), KOTOPbIE MCIOJB3YIOTCSl B €CTECTBEHHO-HAYYHBIX Y4eOHbIX Mpeamerax u
MO3BOJISIIOT HA OCHOBE 3HAHHWI M3 OTHX MPEAMETOB (h)OPMUPOBATH MPEACTABICHHUE O LEJOCTHOH HAYYHONH KapTHHE MHpPA, U YHUBEPCAIbHbIEe yueOHbIe
neicTBus (MO3HABATENbHbIE, KOMMYHUKATHBHBIC, PETYJATHBHBIE), KOTOpble O0ecreumBarOT (HOPMHPOBAHME TOTOBHOCTH K CAMOCTOSITEIBHOMY
MJIAHUPOBAHUIO M OCYLIECTBICHHUIO YYEOHO! AeSITENbHOCTH.

Ilo3naBaTenbHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Ba3zoBbie jloruyueckue AeHCTBHS:

YMEHUsSI UCIOJb30BaTh MPHUEMBI JIOTHYECKOrO MbILIJIEHHUs TP OCBOEHUU 3HAHUWI: PacKpbiBaTh CMbIC/ XUMHYECKHX TMOHATUN (BBIAEIATH MX
XapaKkTepHbIE MPU3HAKH, YCTAHABIUBATL B3aUMOCBS3b C APYTHMU MOHATHAMH), UCTIOIb30BATh MOHATHS U OOBCHEHUS OTAENbHBIX (DAKTOB U SIBJICHUIA,
BBIOMPATh OCHOBAHUS M KPHUTEPHU IS KIACCU(PUKALIUN X MMHYECKUX BEIIECTB M XMMHUYECKUX PeaKLuil, yCTaHABINBATh IPUYHHHO-CJIEACTBEHHbIE CBA3H
MeKIy OObeKTaMU U3Y4EHUsi, CTPOUTD JIOTMYECKUE PACCy kIeHHs (MHAYKTHUBHBIE, 1elyKTUBHBIE, 110 aHAJIOTHN), eJIaTh BbIBO/bI M 3aKIFOUEHNUS,

yMeHHe NMPUMEHSITh B MPOLecce NMO3HAHMS MOHATUS (NPeAMETHbIe U MeTanpeaAMeTHbIE), CHMBOJIIMYECKHE (3HAKOBbIE) MOJIEIH, HCTIOIb3YEMbIE B
XUMHH, MPeodpa3oBbIBaTh LIMPOKO MPUMEHAEMbIE B XMMUU MOJIEJIbHbIEC TIPEACTaBACHUSA — XUMHYECKUI 3HAK (CUMBOJI 2JIEMEHTA), XUMHUecKkast popmyna
M YPaBHEHME XUMHMYECKOH peakuuu — TPH PELICHUH Yy4eOHO-MO3HABATENbHBIX 337a4, C y4€TOM 3THX MOACJbHBIX MPEACTaBICHHI BbIABIATL U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKH U3y4aeMbIX OOBEKTOB — XMMUYECKUX BELIECTB U XUMUYECKUX PEAKLUi, BBIABIATH O0IIHME 3aKOHOMEPHOCTH,
MPUYUHHO-CIIEICTBEHHBIE CBSI3U M MPOTHBOPEYHS B U3YYAEMBbIX MMPOLIECCAX U SBICHUSAX.

Ba3oBble ucciieoBaTeibCKHe 1eHCTBHSA:



yMCHI/Ie HUCITOJIB30BATh MMOCTABJICHHBLIC BOHpOCbI B Ka4eCTBE !iHCTPYMeHTa MO3HAHMUS, a4 TAKAKE B KQUECTBE OCHOBbBI [JIs (bOpMI‘IpOBaHHH TUIOTE3bI
10 NMPOBEPKE MPaBUJIBHOCTH BbICKA3bIBAEMBIX CYIKIACHHIA;

npuoOpeTeH1e OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMK U MPOBEACHUIO YHEHUYECKHX SKCIIePHMEHTOB, YMEHHe HalJIro1aTh 3a XOIOM Ipoliecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATH €ro pe3ynbTar, GopmMyaupoBaTh 0000LEHHS U BBIBOABI MO Pe3yJbTaTaM MPOBEAEHHOTO OMbITA, HCCAEIOBAHHS,
COCTaBJIATH OTHET O MPOAENAHHOI pabore.

PaGora ¢ undopmaumneii:

yMeHHue BbIOMpaTh, aHATM3MPOBATh U MHTEPNPETUPOBATh MHOOPMALMIO PA3NMYHBIX BUIAOB U (OPM NpencTaBlieHHs, MOJyYaeMy M3 Pa3HbIX
MCTOYHHUKOB (HAYYHO-TIONYJISIPHAsT JIMTEpaTypa XMMHUYECKOTO COAEpiKaHHs, CIpaBOYHbIE nocoOusi, pecypcbl MHTepHeTa), KPUTHYECKHU OLIEHWBATH
MPOTHUBOPEYUBYIO U HEAOCTOBEPHYIO MH(POPMALIHIO,

yMEeHHe MPUMEHSTh Pa3JInYHble METObl M 3anpochl NMPU MOHCKe W oTOope MH(POPMALMKU U COOTBETCTBYIOLIMX AaHHBIX, HEOOXOMMMBIX ISt
BBINOJIHEHUsT y4eOHBIX M TMO3HABATENbHBIX 3ahad OMNPEeNeNéHHOr0 Tuma, npuodpereHue ombiTa B 00JACTH HMCMONBb30BaHHA HH(OPMALMOHHO-
KOMMYHMKATUBHBIX TEXHOJIOTHH, OBJIAJCHHUE KYJbTYpPOil aKTUBHOTO HMCIOJIL30BAHMS PA3JUYHBIX MMOHCKOBBIX CHCTEM, CaMOCTOSATENBHO BBIOMPATH
ONTUMAJIbHYIO (popMy npezncTaBieHus HHPOPMALIMK U MIUTFOCTPUPOBATH PeliaeMble 3a1a4K HECIIOKHBIMI CXeMaMHU, TarpaMMamMu, ApyruMu hopmamu
rpaduku U MX KOMOMHALIUSAMMU,

yMEHHE UCTIONB30BaTh M aHATH3UPOBATh B MpoLecce yueOHOH 1 HCCAe0BATEeNbCKON NeATeIbHOCTH HHPOPMALIHIO O BIMSHHH MPOMBILIEHHOCTH,
CeNIbCKOT0 X035HCTBA 1 TPAHCIIOPTA HA COCTOSHUE OKPYKAIOLIEH MPUPOIHON CPebl.

KoMMyHHKATHBHbIE YHHBEpCAJIbHbIE YueOHbIe 1eilicTBHS:

YMEHUsI 3a[aBaTh BOMPOCH! (B XOAe Auanora M (MiM) AMCKYCCHM) MO CYLIECTBY O0OCyxkaaemoid TeMbl, (OPMyJIHPOBATH CBOU MPENIOKEHUS
OTHOCHTEJIBHO BBITIOJIHEHUS MPEJIOAKEHHOM 3a/1a4;

YMEHHs TPEJCTABIATh MOJNYYEHHbIE Pe3yJIbTaThl MO3HABATEJILHOW JESITeJIbHOCTH B YCTHBIX M TMUCHbMEHHBIX TEKCTax, AeJaTh MPe3eHTALUI0
Pe3ybTaTOB BLIMOJTHEHHs XMMHYECKOr0 dKCepuMeHTa (J1abopaTopHOro omnbITa, 1ad0paTOpHOI paboThI IO UCCIEIOBAHUIO CBOMCTB BELECTB, y4eOHOro
MPOEKTA),

yMeHHsl y4eOHOro COTpPYAHHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH IO3HABATENBbHON M MCCIIEIOBATENILCKON ESTENIbHOCTH TPH pelleHHN
BO3HUKAIOLIMX MPoOJieM Ha OCHOBE yuéra OoOIIMX MHTEPEcOB M coryiacoBaHusi nosuuuii (oOcyskaeHus, oOOMEH MHEHUSIMH, «MO3rOBbIE IUTYPMbI»,
KOOPAMHALIUSA COBMECTHBIX ACHCTBUIL, ONpeieIeHne KPUTEPUEB MO OLIEHKE Ka4eCTBa BBIMOIHEHHON paboThl 1 Ipyrue).

PerynsiTHBHBIE YHHBEPCATbHBIC YUeOHbIE AeHCTBHS:

yMEHHE CaMOCTOSITEJIbHO OMpPENeNsTb LEeNIH AEATeNbHOCTH, IUIAHHPOBATb, OCYLIECTBJISATb, KOHTPOIMPOBATH W TPH HEOOXOAMMOCTH
KOPPEKTHPOBAaTh CBOIO AEATEIbHOCTb, BbIOMpaTh Haubonee 3G pekTuBHbIe CMOCOOD! pelmeHns y4eOHbIX M MO3HABATENbHBIX 3a7a4, CaMOCTOATENbHO
COCTABJISATh WJIM KOPPEKTHUPOBATH MPEIAJIOKEHHBIH aIrOPUTM AEHCTBUI NPHU BHIMOJHEHUH 33JaHUH ¢ Y4ETOM MOJTYy4EHUsT HOBBIX 3HAHUI 00 M3y4aeMbIX
0o0beKTax — BELeCTBAX M PEaKLHsIX, OLlEHHBATh COOTBETCTBUE MOJYYEHHOrO pe3y/ibTaTa 3asiBJIEHHON LIeJH, YMEHHE UCIOIb30BaTh U aHAJIIM3UPOBATH
KOHTEKCTBI, Mpe/iaraeMble B yCIOBUU 3a1aHMIA.



INPEJIMETHBIE PE3YJIBTATbHI

B cocraBe npeaMeTHbIX pe3yJbTaToOB 10 OCBOSHHIO 00sI3aTEILHOIO COJIEpIKaHHsl, YCTAHOBIEHHOIO 1aHHOM (eaepanbHoil paboueil nporpamMmoii,
BBIIEJISIFOT: OCBOEHHbIE O0YYaIOLIMMHICH Hay4Hble 3HAHUS, YMEHUs U crocoObl JeiicTBui, cneuuduyeckune uis npeaMeTHoit obnacti « XUMHsI», BUIbI
NEATEeJbHOCTH IO MOJYYEHHIO HOBOTO 3HAHUS, €r0 HHTEPIIpeTaluy, Npeodpa3soBaHuI0 H MPUMEHEHHIO B PA3IMYHbIX YIEOHBIX U HOBBIX CUTYALIUsX.

K xonuy obydenus B 8 kiacce npeamMeTHeIe pe3yIbTaThl HA 0A30BOM YPOBHE JOKHBI OTPakaTh CHOPMHPOBAHHOCTD Y OOYHAOIIUXCS YMEHHUI:

e  PAaCKpbIBaTb CMbIC/I OCHOBHBIX XMMUYECKUX MOHSATHI aTOM, MOJIEKYJa, XUMHYECKHI 3JIEMEHT, MPOCTOE BELECTBO, CIOKHOE BEIECTBO, CMECh
(omHOpOAHAs U HEOMHOPOHAS ), BAJICHTHOCTb, OTHOCHUTEJIbHASI AaTOMHAs M MOJIEKYJIAPHAs Macca, KOJUYECTBO BELECTBa, MOJIb, MOJISIPHAS Macca,
MaccoBast 10J1s1 XMMUYECKOT0 3JIEMEHTA B COSIMHEHUH, MOJIAPHbII 00BEM, OKCHJL, KMCII0Ta, OCHOBAHHE, COJIb, 3JIEKTPOOTPHULIATEIbHOCTD, CTENEHb
OKHCJIEHHsI, XMMHYeCKasi peakuus, KiacCu(UKaLMs PeakiLuil: peakluy COeJMHEHMs, PEaKLUN Pa3JIOKEHHUs, PeakLUUl 3aMelIeHus], PeaKLuu
oOMeHa, 9K30- ¥ YHAOTEPMHUYECKHE PeaKLHy, TeTUIoBoi 3P dekT peakunu, sapo aToMa, dIeKTPOHHbII CIOH aTOMa, aTOMHas OpOUTAIb, paguyc
aTOMa, XMMHUYECKas CBsi3b, MONSAPHAsA U HEMOJsAPHAsA KOBAJICHTHAs CBA3b, MOHHAsI CBA3b, MOH, KATMOH, aHUOH, PaCTBOP, MacCOBas A0 BELECTBA
(npolieHTHAs KOHLIEHTPALlKs) B PacTBOpE;

e MJUIKOCTPUPOBATH B3AUMOCBS3b OCHOBHBIX XUMHYECKHX MOHSTHH U MPUMEHSTh 3TU MOHATHS MPH ONMUCAHUU BEIIECTB M UX MPEBPALLEHHII;

e  HCMOJIB30BATh XMMHUYECKYIO CHMBOJIMKY AJIsl COCTaBIeHUs (JOPMYJT BELECTB M YPABHEHHH XUMUUECKUX PeaKIIHii;

e ONpefensaTb BAJEHTHOCTb aTOMOB JJIEMEHTOB B OMHAPHBIX COEAMHEHHSX, CTENeHb OKHCIEHHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHHSX,
MPUHAJIEKHOCTb BEIIECTB K ONpEIeIEHHOMY KJacCy COeIMHeHMit mo (opmyiam, BHJ XUMHUYECKOH CBs3M (KOBaJeHTHas W HWOHHAas) B
HEOPraHMYECKNX COEAMHEHUSIX;

e packpbiBath cmblica Ilepuonuueckoro zaxona JI. M. Menneneesa: AeMOHCTPHPOBATH MOHMMAHUE MEPHOAMYECKON 3aBUCHMOCTH CBOWCTB
XUMHYECKHX JJIEMEHTOB OT UX nososkeHust B [lepuonnudeckoit cucreme, 3aKOHOB COXPAHEHHUST MACChl BELECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOIO yY€HUsl, 3aKOHa ABOrajpo,

e ONUCHIBATb M XapakrepuszoBaTh TabmuuHyro ¢opmy Ilepuojnnueckoii CUCTEMBbl XUMHYECKMX 3JIEMEHTOB: pa3jiM4aTh TMOHATHS «rJiaBHas
noarpynna (A-rpynna)» u «nodounas noarpynmna (b-rpynna)», maneie 1 60abLINE TEPUOABI, COOTHOCUTL 0003HAUEHUS, KOTOPbIE UMEIOTCS B
tabmiue «[lepuonnueckas cucrema xumuueckux snemeHtoB J[. M. Menneneesa» ¢ 4MCIOBBIMHM XapaKTEPHUCTUKAMU CTPOEHMS AaTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsijL sijipa, o0lee YHCIIO MIEKTPOHOB U pacrpe/ieNieHe X 10 3JIeKTPOHHbBIM CIIOsIM);

e KJaccupUUUPOBATH XUMHYECKHE 3JIEMEHTbI, HEOPraHUYECKUE BELIeCTBa, XMMHUUYECKHe peakiiy (110 YMCIy U COCTaBY Y4YaCTBYIOLIMX B peaKLHH
BELLECTB, M0 TerIoBoMy 3P dekry);

e XapakTepu3oBaTb (OMHUCHIBATH) OOIIME XUMHYECKHE CBOHCTBA BELIECTB pPA3JIMYHBIX KJIACCOB, MOATBEP)KAAas OMHCAHHWE NPUMEPaMu
MOJIEKYJISIPHBIX YPAaBHEHHH COOTBETCTBYIOLIUX XMMHYECKUX pPeaKkiuii,



MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOTrO COCTaBa, BO3MOJKHOCTH MPOTEKAHUS XUMUYECKHX MPEBPALLEHUI B
Pa3INUHBIX YCIIOBHSIX,

BBIYUCJISITH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO ZIOJIF0 XMMHYECKOT0 3JieMeHTa 1o GopMyJie COeHMHEHMS,
MacCCOBYH [0JII0 BELIECTBA B PACTBOPE, MPOBOAUTDL PACYETHI MO YPABHEHHI) XMMHYECKOH PEaKLIMHU,

MPUMEHSITh OCHOBHBIE ONIEPALIMH MBICIUTEIbHOM AeATENbHOCTH — aHAJIU3 M CHHTE3, CpaBHEeHHe, 0000111eHne, CHCTeMaTH3aLMI0, KIacCH(UKaLuio,
BBISIBJIEHHE NMPUYMHHO-CIEICTBEHHbIX CBs3€d — Uil M3Y4YEeHHWs] CBOMCTB BEIIECTB M XMMHYECKHX PEaKiHiil, €CTeCTBEHHO-HAay4YHblE METOIbI
MO3HaHMS — HAONIOIeHHEe, H3MEPEHHE, MOZIETTMPOBAHKE, SKCIIEPUMEHT (peasibHbIif U MbICICHHBIN);

CIIEIOBATh MPABUIAM MOJIb30BAHHU XMMUYECKOH MOCynoi U JadopaTtopHbiM 000pyIOBaHHEM, a TAK)Ke MpaBuiIaM 0OpaleHus ¢ BEIeCTBAMH B
COOTBETCTBUH ¢ HHCTPYKLUSIMH MO BBIMOJHEHHIO Ja0OPATOPHBIX XUMHYECKHUX OIMBITOB MO MOJYYEHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(Boopo/ia M KMCJIOPO/IA), MPUTOTOBJIEHHIO PACTBOPOB C ONPEeIEHHOI MacCOBOH J10J1el PaCTBOPEHHOIO BELIECTBA, MNIAHUPOBATh U MPOBOIUTH
XUMHYECKHE HKCIEPUMEHTbI M0 PACMO3HABAHUIO PACTBOPOB LIEJOYEH M KUCJIOT C MOMOIIBI) HHAMKATOPOB (nakmyc, (eHompranent,
METHJIOPAHIK U APYTHE).

K koniy obydenus B 9 Kiacce npeamMeTHbIe Pe3yIbTaThl HA 0A30BOM YPOBHE JOIKHBI OTPaXKaTh CHOPMHUPOBAHHOCTD Y OOYHAIOMIUXCS YMEHUIT:

PacKpBIBATH CMBICI OCHOBHBIX XUMHUYECKHX MOHATUI: X UMHYECKHI DJIEMEHT, aTOM, MOJIEKYJIa, HOH, KATHOH, aHHOH, MPOCTOE BEIECTBO, CIOIKHOE
BELIECTBO, BAJIEHTHOCTD, JJIEKTPOOTPHULIATENBHOCTD, CTEMEHb OKUCIIEHUS, XHMUYECKas PeakLs, XUMUYECKasi CBsI3b, Ter10Boi 3¢ ekt peakimy,
MOJIb, MOJISIPHBII 00BEM, PACTBOD, JIEKTPOJIUTHI, HE3NEKTPOIUTI, 3JEKTPOIUTHYECKAs TUCCOLMALIMS, PeaKLIMH HOHHOTro 0OMeHa, KaTanus3arop,
XHUMHYECKOe paBHOBecHe, oOpaTUMble M HEOOpaTUMbIe PeakLMU, OKUCIIMTEIbHO-BOCCTAHOBUTEIbHbIE PEAKLIMH, OKHUCIUTEb, BOCCTAHOBUTEIIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJIOTPOMNHUs, aM(pOTepHOCTh, XUMUUYECKas CBA3b (KOBAJEHTHAs, NOHHAS, METAJUIMYECKas), KPUCTAIn4ecKas
peléTka, KOppo3usi METAJIOB, CIUIABLI, CKOPOCTb XUMUYECKOH peakLunn, npeaenbHo aonycrumas konuenTpauus [1/IK semecTsa;
HWJLJTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHSATHI M MPUMEHSITh 3TH MOHSATHS NMPU ONMMCAHUU BELIECTB U UX MPEeBpaLLEHUH;
MCIOJIb30BaTh XUMHUYECKYH CUMBOJIMKY JUISl COCTaBIeHHs (DOPMYJI BEILECTB M YPAaBHEHUI XMMUYECKUX PEaKLHii;

ONpeaensiTh BaJ€HTHOCTb U CTENeHb OKHCIIEHUS XUMHYECKUX JIEMEHTOB B COEAUHEHHSIX PAa3IHMYHOrO COCTaBa, MPUHAJIEKHOCTb BEIIECTB K
OTpeAeNéHHOMY KJIacCy CcoenuHeHuil mo ¢gopmynaaMm, BUI XUMHUYECKOH CBS3M (KOBAJEHTHAs, MOHHAs, META/IMYECKasl) B HEOPraHUYEeCKUX
COEMHEHUsIX, 3apsii HMOHA IO XUMHYecKoW Gdopmylie, XapakTep Cpeabl B BOJAHBIX PAacTBOpaX HEOPraHUYECKHX COENMHEHMMH, THII
KPUCTAJUIMYECKOI pelIéTK KOHKPETHOIO BEIeCTBa,;

packpeiBaTth cMmbicn [lepuonuueckoro 3axona [I. M. MenneneeBa u neMOHCTPUpPOBaTb €ro MOHHMMAHHE. OMUCBLIBATH M XapaKTEPH30BAThb
tabnnunyio popmy [leproanueckoii CMCTEMbl XUMHYECKUX JJIEMEHTOB. Pa3/iMyaTh MOHSATHS «raBHas noarpynna (A-rpynmna)» u «mnodouHas
noarpynna (b-rpynna)», masnbie 1 O0JbIINE NEPHOIbI, COOTHOCUTH 0003HAYEHUSI, KOTOPbIE UMEKOTCS B IIEPUOAMYECKON TaliuLe, ¢ YUCIOBbIMU
XapakTePUCTUKAMH CTPOSHHMs aTOMOB XHMMHYECKMX 3JIEMEHTOB (COCTaB M 3apsij sjapa, odluee 4YMCIO 3JIEKTPOHOB M pacrpenesieHre ux Io
3JIEKTPOHHBIM CJIOSIM), 00 BACHSATE 001IHE 3aKOHOMEPHOCTH B M3MEHEHNH CBOMCTB 3JIEMEHTOB U MX COEIMHEHUI B npezesiaXx MaJjbixX Nepruo/10B 1
IJIaBHBIX NOATPYIN ¢ YY4ETOM CTPOCHHUS HX aTOMOB;

KJIaccupUIMpPOBATh XMMHUYECKHUE 3JIEMEHTBI, HEOPraHUYeCKUe BeIleCTBa, XUMUUYECKHE peakiiu (10 YMCITy U COCTaBY YYaCTBYIOLUMX B PEaKLUH
BELLECTB, M0 TerioBoMy 3P QexTy, Mo M3MEHEHUIO CTeNeHe OKUCIEeHNSI XHMUYECKUX 3JIEMEHTOB);



e XapaxkTepu3oBaTh (OMUCHIBATH) OOwME M crneuu(puyuecKkre XHUMHUYECKHE CBOIMCTBA MPOCTBIX M CIOXKHBIX BELIECTB, MOATBEPIKAAs OMHCAHHE
MpUMEPaMU MOJIEKYJISIDHBIX M HOHHBIX YPaBHEHHUIT COOTBETCTBYIOLIMX XUMHYECKUX PEAKLIHIA;

e COCTaBJISITh YPABHEHMS 3JIEKTPOJIMTHYECKON JMCCOLMALIMMI KHCIIOT, IeNoYell U CONell, MOoJIHbIe M COKPALEHHbIE YPaBHEHHs PeaKiHii HOHHOro
oOMeHa, ypaBHEHHs PeaKLuil, TOATBEPKAAOIIX CYLECTBOBAHNE TeHETHYECKOH CBA3M MEXKIY BEIECTBAMH PA3JIMYHBIX KJIACCOB;

e  PACKpbIBATb CYIIHOCTb OKHCIHTENbHO-BOCCTAHOBUTENIbHBIX PEAKLIMI MOCPEACTBOM COCTABICHHS dJIEKTPOHHOTO DanaHca 3TUX PeaKLHii;

e TPOrHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHMs, BO3MOJKHOCTH NPOTEKaHUs XMMMUYECKMX NPEBPALIEHHI B Pa3InYHbIX
YCIIOBHSAX;

e BBIUMCIATH OTHOCHUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO JOJIFO XMMHUYECKOr0 3JIEMEHTa 1o pOopMyie COEAMHEHNUS,
MAaCCOBYIO [OJIIO BEIIECTBA B PACTBOPE, MPOBOAUTHL PACUETHI MO YPABHEHHUIO XHMUUYECKOH PEaKLUH,

e coOmoaaTe MpaBusia MoJb30BAHUS XMMHUUYECKOH MOCy10ii 1 1abopaTopHbIM 000pY/1I0BaHHEM, a TaKXKe MpaBuiia oOpalleHHs ¢ BELeCTBaMU B
COOTBETCTBUH C MHCTPYKLUSIMU I10 BBIMOJHEHUIO JaOOPATOPHBIX XUMUYECKHUX OMBITOB MO MOJYHYEHUIO U COOMPAHMIO Ta3000pa3HbIX BELIECTB
(aMMuaka 1 yriaeKucioro rasa);

e IIPOBOAMTH PEAKLMH, NOATBEP/KAAOLINE KAYECTBEHHBIH COCTAaB Pa3IMYHbIX BEIECTB: PACIO3HABATH ONBITHBIM MyTEM XJIOPH/-, OpOMU-, HOAU-
, kapOoHar-, poctart-, cunukar-, cynbdar-, THAPOKCHI-UOHBI, KATHOHBI AMMOHHSI U MOHbBI H3YYEHHBIX METAJLIOB, MPUCYTCTBYIOIIHE B BOIHBIX
pacTBOpax HEOPraHWYECKHX BELLECTB,

e TMPUMEHSATb OCHOBHBIC ONEPALHH MbICTUTENBbHON AEATENbHOCTH — AHAJIU3 U CHHTE3, CpPaBHEHHE, 00OOLIEHNE, CUCTEMATH3aLHIO, BbIIBICHHE
MPUYMHHO-CIIEICTBEHHBIX CBA3€l — sl U3y4€HMsl CBOICTB BEIIECTB M XMMMUYECKUX DPEaKLHii, €CTECTBEHHO-HAY4YHbIE METO/bl MO3HAHMSA —
HaOJIroIeHne, U3MEPEHNE, MOIETMPOBAaHHE, 3KCIIEPUMEHT (pealbHbIil U MbICIEHHBIIT).

TEMATHYECKOE INIAHUPOBAHUE

8 KJIACC



Ne HaumeHoRaHHe pa3aesioB U TeM IporpaMMbl

KoanyecTBO yacor

dneKTpoHHbIe (LU dpOoBLIE)

n/m Bcero| KonTposabHble | IlpakThyeckue o6pasopaTe/bHble pecypChl
paboThI paboThI
Pa3zpen 1. [lepBoHaya/ibHble XUMHYECKHE NOHATHS
1.1 |XuMus — BaKkHasi 06J1aCTh €CTECTBO3HAHMS U 5 2 bubanoreka JOK
NpaKTHYeCKOH 1esiTe/IbHOCTH YesloBeKa https://m.edsoo.ru/7f41837c

1.2 |BeluecTBa U XMUMHUYECKHe peaKlUuH 15 1 bubnanorteka HOK
https://m.edsoo.ru/7f41837c

WToro no paspeny 20

Pa3pes 2. BaxkHeliue npeAcTaBuTe/Id HEOpraHU4YeCKMX BelllecTB

2.1 |Bosayx. Kucaopog. [lonstue 06 okcupax 6 bubauoTteka LIOK
https://m.edsoo.ru/7f41837c

2.2 |Bopopop. [loHsiTHE O KMCIOTAX U COMAX 8 1 bubnauoteka HOK
https://m.edsoo.ru/7f41837¢

2.3 |Bopa. PactBopsl. [loHsATHE 06 OCHOBaHHMSAX 5 1 1 bubanoreka LHOK
https://m.edsoo.ru/7f41837c

2.4 |OcHOBHBIe K/JIacChl HEOPraHUYeCKUX COeIMHEeHUN i i | 1 1 bubauoteka LIOK
https://m.edsoo.ru/7f41837c

UTtoro no paspeny 30

Pazpen 3. [leppoanyeckuii 3aKoH U [lepuoauyeckas cucreMa XMMU4eckux asieMeHToB /I. U. MeHesieeBa. CTpoeHHe aTOMOB.

Xumuyeckas cBf3b. OKMCJIMTE/IbHO-BOCCTAHOBHUTE/IbHbIE peaKL Ui
3.1 |llepuoaunyeckuti 3akoH u [leproguyeckas cucreMa 7 bubaunoreka LIOK
XuMHU4Yeckux anieMeHTOB /|. U. MeneneeBa. CTpoeHue https://m.edsoo.ru/7f41837c
aToMa
3.2 |XumMmuyeckasi cBsI3b. OKUCAUTENBHO- 8 2 bubauoTteka HOK
BOCCTAHOBHUTeJIbHbIE peaKLu1 https://m.edsoo.ru/7f41837c
Utoro no paspeny 15 bubauoreka LIOK
https://m.edsoo.ru/7f41837c
PezepBHOe Bpems 3 bubauoreka LIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 5




9 KJIACC

Ne HauMeHoBaHHe pas/ie/IoB U TeM NporpaMMbl KosinyecTBO YacoB deKTpoHHbIe (LU pOBbIE)
n/n Bcero| KouTponbhbie | IlpakTuueckue oGpasoBaTe/ibHble pecypchbl
paboThbl paboThl
Pa3spes 1. BemecTBo M XUMHYECKHEe peaKLMU
1.1 [lloBTOpeHue U yriyb1eHHe 3HaHUH OCHOBHBIX 5 3 | Bubauoreka LLOK
paszienoB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
1.2 |OcHOBHBIe 3aKOHOMEPHOCTH XUMUYECKUX peaKLuu 4 bubanoteka LIOK
https://m.edsoo.ru/7f41a636
1.3 |3sekTposiuTHYeCKas AUCCOL UK. XUMUYeCKHe 8 1 1 bubauoreka IJOK
peakLMHK B pacTBOpax https://m.edsoo.ru/7f41a636
UTtoro no pasgeny 17
Pazpen 2. HeMeTa/Libl U UX COeAUHEHU A
2.1 |O61as xapaKTepucTHKAa XUMUYECKUX 3/IEMEHTOB 4 1 bubanorteka LIOK
VIIA-rpynmnsl. ['asioreHbl https://m.edsoo.ru/7f41a636
2.2 |Ob1as xapakTepucTUKa XUMHUYeCKUX ajieMeHTOB VIA-[ 6 bubanoreka LJIOK
rpynmnel. Cepa 1 eé coeIMHeHUs https://m.edsoo.ru/7f41a636
2.3 |O61as xapakTepucTHKa XUMUYeCKUX 3/1eMeHTOB VA- | 7 1 bubaunoreka LLOK
rpynmnbl. A30T, docdop 1 ux coeuHeHUS https://m.edsoo.ru/7f41a636
2.4 |0O61as xapakTepucTHKa XUMUYeCKUX ajieMeHTOB [VA-[ 8 1 2 bubanoreka LIOK
rpynbl. Yriaepo/ U KpeMHHUH U UX Coe/IMHEeH s https://m.edsoo.ru/7f41a636
UTtoro no paspeny 25
Pazaen 3. MeTa/uibl U UX COeIUHEHU A
3.1 |O6uue cBOMCTBa MeTaJlJ0B 4 bu6nuorteka IOK
https://m.edsoo.ru/7f41a636
3.2 |Ba)kHelliue MeTal/ibl U UX COeIMHEHHUS 16 1 2 bubsaunoTteka JOK
https://m.edsoo.ru/7f41a636
Wrtoro no pasgeny 20




Ne HauMeHoBaHHKe pa3/ie/IoB U TeM NporpaMmmbl KosimyecTBO YacoB dneKkTpoHHbIe (LK pOoBbIE)
n/m Bcero| KoHTposibHBIE [IpakTH4eckue obpasoBaTe/bHble pecypChl
paboThbl paboThlI
Pazpnen 4. XuMusa M oKpyKawuas cpeja
4.1 |BelecTBa U MaTepHasibl B }KU3HHU YeJlOBeKa ) bubsunoreka LIOK
https://m.edsoo.ru/7f41a636
UTtoro no paszpeny 3
Pe3epBHOe Bpems 3 bubanorteka LIOK
https://m.edsoo.ru/7f41a636
OBIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 7
NOYPOYHOE NIVTAHUPOBAHHUE
8 KJIIACC
Ne Tema ypoka KosnyecTBOo YacoB [Jata JeKTpOoHHbIe LU pPOBEIE
n/n Beero| Kontpoabhbie | Tpakthueckue | H3YIeHHS ob6pa3oBaTesibHblE PECYpPChl
paboThI paboThl
1 |llpeameT xumMmuu. Posb XMMUHU B )KU3HU YesioBeKka. | 1 1.09-6.09 bu6nuorteka LLOK
Tena u BeljecTBa https://m.edsoo.ru/ff0d210c
2 |lloHATHe 0 MeTO/aX MO3HAHUA B XUMHH 1 1.09-6.09 Bu6auoreka LIOK
https://m.edsoo.ru/ff0d227e
3 |Mpaktuyeckas pa6ota Ne 1 «[IpaBusa paGoThl B 1 13.09-18.09 | Bu6aunoreka LIOK
nabopaTopUM U NpUEMBI 06palleHus C https://m.edsoo.ru/ff0d23dc
JabopaToOpHBIM 060PYLOBaHUEM»
4  [Ywucrbie BellecTBa U cMecH. CriocoObl pasjeneHus | 1 13.09-18.09 [Bu6anoreka [IOK
cMecei https://m.edsoo.ru/ff0d26ca
5 |Mpaktuueckas pa6ota Ne 2 «PasjiesneHue cMmeceit 1 20.09-24.09 | Bu6aunoTeka LIOK
(Ha mpUMepe OYHUCTKH MOBAPEHHOM COJIU)» https://m.edsoo.ru/ff0d28c8
6 |ATOMBI U MOJIEKYJIbI 1 20.09-24.09  |Bu6aunoTeka LIOK
https://m.edsoo.ru/ff0d2a6c




O6ob1eHHe U cUcTeMaTH3al U 3HaHUH

Ne Tema ypoka KosinyecTBO YyacoB Jarta JJIeKTpOHHbIE [IMPpOBLIe
n/n Bcero| Kontponbhbie | Mpaktuueckue | H3Y9eHHA o6pa3oBaTeJibHbIe pecypchbl
paboThI paboThl
7  |XMMH4YecKHe 3/ieMeHThl. 3HaKH (CHMBOJIbI) 1 6.10-11.10 | Bu6aroTeka LIOK
XMMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 |llpocThie U C0XKHBIE BelleCTBa i) 6.10-11.10  (Bu6auoreka LIOK
https://m.edsoo.ru/ff0d2a6¢
9 |ATOMHO-MOJIEKY/ISIPHOE yYeHHe 1 13.10-18.10 | Bu6auoTeka LIOK
https://m.edsoo.ru/ff0d2d50
10 |3akoH MOCTOSIHCTBA COCTaBa BEleCTB. 1 13.10-18.10 | Bu6anoTeka LIOK
Xumunueckas popmya. BareHTHOCTb aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHYECKHUX 3JIeMEHTOB
11 |OTHocHTe/bHasi aToMHasi Macca. OTHOCUTe/IbHas 1 20.10-24.10 | Bu6auoTteka [|IOK
MoJIeKyJisipHasi Macca https://m.edsoo.ru/ff0d323c
12 |MaccoBas 10/ XHUMHYECKOTr0 3/1eMEHTa B 1 20.10-24.10 |Bu6anoTteka LIOK
COeJIMHEeHUH https://m.edsoo.ru/ff0d350c
13 |KosnuecTBo BelecTBa. MoJib. MosisipHast Macca 1 3.11-8.11 Bubanoreka LIOK
https://m.edsoo.ru/ff0d5230
14 |Dusuyeckre U XUMHYECKHE SIBJI€HHS. 1 3.11-8.12 bubanoreka LIOK
XuMHnyeckas peaKkLus https://m.edsoo.ru/ff0d37fa
15 |llpu3HaKH U yCIOBHUS MPOTEKAaHUS XUMHUYECKHUX 1 10.11-15.11 | Bu6anoTeka LIOK
peakuui https://m.edsoo.ru/ff0d3alé
16 |3aKoH coxpaHeHHUsl Macchl BellecTB. XUMHUYeCKHe il 10.11-15.11 |Bu6auoTeka [IOK
ypaBHEeHHH https://m.edsoo.ru/ff0d3b88
17 |BbluMC/IeHUS KOJMYECTBa, MacChl BellecTBa 10 1 17.11-22.11  |Bu6anoTeka LJOK
YPaBHEHUSAM XMMUYECKUX peaKLUh https://m.edsoo.ru/ff0d5708
18 |Knaccudukanus XMMHYECKHX peaKiui 1 17.11-22.11  [Bu6anoTeka LIOK
(coegrHeHHUs1, pa3oKeHHs], 3aMelleHus], o0OMeHa) https: //m.edsoo.ru/ff0d3f34
19 |M. B. JIoMOHOCOB — Y4Y&€HbIH-3HI[UK/IOMEIUCT. i 24.11-29.11 (Bu6anoTeka LLOK

https://m.edsoo.ru/ff0d40c4




Ne Tema ypoka KosinyecTBO YyacoB Jarta JJIeKTpOHHbIE [IMPpOBLIe
n/n Beero| KonTpoashbre | Mpaktnueckue | H3Y4eHHs obpasoBaTesibHble pecypchbl
paboThI paboThl
20 |KonTposibHasi paGoTa 1o TeMme: «BeliecTBa 1 1 1 24.11-29.11 | Bu6anoTeka LIOK
XUMHUYEeCKHe peaKIumu» https://m.edsoo.ru/ff0d4290
21 |Bosayx — cMech rasoB. CocTaB Bo3/yxa. 1 1.12-6.12 Bu6aunoteka LJOK
Kuciopos — azieMeHT U nipocToe BelecTBo. O30H https://m.edsoo.ru/ff0d448e
22 |dusnYecKkHe U XUMHYECKHe CBoMcTBa Kucaoposa | 1 1.12-6.12 Bu6aroTeka LIOK
(peaxkuuu okucneHus, ropenue). [lonatue 06 https://m.edsoo.ru/ff0d4614
oKCHax
23 |Croco6bl moy4eHHsI KHCI0po/ia B JabopaTOpUH 1 8.12-13.12 | Bu6aunoTeka LIOK
W NIPOMBILIZIEHHOCTH. [IpuMeHeHre Kuciopo/ia https://m.edsoo.ru/ff0d497a
24 |TenuioBoii 3pPeKT XUMHUYECKOM peaKI1H, 1 8.12-13.12 | Bu6aunoTeka LIOK
MOHSITHE O TEPMOXUMHUYECKOM YpPaBHEHUH, 3K30- https://m.edsoo.ru/ff0d4790
Y 3HJI0TEPMHYECKUX PeaKIUsX
25 |TonuuBo (HedTh, yroib U MeTaH). 3arpsisHeHHe 1 15.12-20.12 | Bu6anoTeka LIOK
BO3/lyXa, Crocobbl ero npejoTBpalleHus https://m.edsoo.ru/ff0d4c4a
26 |IlpakTuuyeckas pa6ora N2 3 o Teme «IlonyyeHue i) 1 15.12-20.12 | Bu6auoTeka LIOK
Y cobupaHUe KUCI0pOJa, U3yYeHUe ero CBONUCTBY» https://m.edsoo.ru/ff0d4ae?
27 |Bomopoj — 3/ieMeHT U MPOCTOe BelleCTRBO. 1. 22.12-27.12  |Bubaunoreka LJOK
Haxox/eHue B ipupo/e https://m.edsoo.ru/ff0d4dd0
28 |Dusnyeckre U XUMHYECKHEe CBOHCTBA BOOPO/a. 1 22.12-27.12 | Bu6auoTteka [|OK
IIpuMeHeHue Bogoposa https://m.edsoo.ru/ff0d4ddo
29 |lloHATHE 0 KUCIO0Tax U COJAX 1 29.12-30.12  (Bu6aunoTeka LIOK
https://m.edsoo.ru/ff0d50d2
30 |Cnoco6bl mosy4eHHsi BoJopoja B 1abopaToprur 1 12.01-17.01 | Bu6anoTeka LIOK
https://m.edsoo.ru/ff0d4dd0
31 |IpakTuyeckas pa6ota N2 4 o Teme «[lonyyeHue 1 1 12.01-17.01 | Bu6aunoreka LIOK
¥ cobrpaHHe BOJIOPO/ia, U3yYeHHEe ero CBONCTBY https://m.edsoo.ru/ff0d4f42
32 |MosisipHbI# 06'bEM ra3oB. 3akoH ABorajipo i 19.01-24.01 |Bu6anoreka [IOK

https://m.edsoo.ru/ff0d542e




Ne Tema ypoka KosinyecTBO YyacoB Jarta JJIeKTpOHHbIE [IMPpOBLIe
n/m Bcero| Kontponbhbie | Mpaktuueckue | H3Y9eHHA obpasoBaTesibHble pecypchl
paboThI paboThl
33 |BelyHcaeHHs 06bEMa, KOJMYecTBa BelllectBarasa| 1 19.01-24.01  [Bu6anoreka LIOK
10 ero U3BeCTHOMY KOJIMYeCTBY BellleCTBa UJIH https://m.edsoo.ru/ff0d55a0
06 BbEMY
34 |BeluncieHuss 06'bEMOB ra3oB 10 ypaBHEHHUIO 1 26.01-31.01 |Bu6bauoTeka LIOK
peakliMy Ha OCHOBe 3aKOHa 00'bEMHBIX https://m.edsoo.ru/ff0d5708
OTHOLLEHHH ra3oB
35 |dusndeckue U XMMHYECKHe CBOMCTBA BOJbI 1 26.01-31.01 (Bu6anoTeka LOK
https://m.edsoo.ru/ff0d587a
36 |CocraB ocHoBaHMH. [loHsiITHE 06 HHHMKATOPaX i 2.2-7.02. Bu6anoreka LIOK
https://m.edsoo.ru/ff0d59e2
37 |Bopa kak pacTBopuTe b, HackillieHHbIe U 1 2.2-7.02 Bu6anoreka LIOK
HeHachllleHHble pacTBOpbl. MaccoBas fos https://m.edsoo.ru/ff0d5b40
Bell|eCTBa B pacTBOpe
38 |IlpakTHyeckas pa6oTta N2 5o Teme 1 1 9.02-14.02 | Bu6aunoTteka LIOK
«[IlpuroToBsieHre pacTBOPOB C oNpe/eEHHON https://m.edsoo.ru/ff0d5eba
MacCcoBO# Z10/1e# paCTBOPEHHOTO BELIIECTBAY
39 |KouTposibHasi paboTa 1o TeMe «Kucaopo. | | 9.02-14.02  |Bu6auoTeka LIOK
Bogopoa. Bogax» https://m.edsoo.ru/ff0d6342
40 [Okcuppbl: cocTaB, KaaccipuKalms, HoMeHkaaTypa | 1 16.02-21.02 | Bu6aunoTteka L[OK
https://m.edsoo.ru/ff0d664e
41 ([losyyeHHe U XUMHUYECKHE CBOMCTBA KUCIOTHBIX, 1 16.02-21.02 | Bu6anoTeka LIOK
OCHOBHBIX U aMpOTEPHBIX OKCH/OB https://m.edsoo.ru/ff0d664e
42 |OcHOBaHMSI: COCTaB, KJaccupUKalus, i 23.02-28.02 |BubanoTeka [|OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 |TosnyyeHHe U XUMHUYECKHE CBOMCTBA OCHOBAHUH 1 23.02-28.02 | Bu6auoTeka LIOK
https://m.edsoo.ru/ff0d67ca
44 [KucaoThl: cocTaB, KJaccupuKalius, 1 2.03-7.03 Bu6anoreka [JOK

HOMeHKJ/aTypa

https://m.edsoo.ru/ff0dfee2




0 Tema ypoka KosinyecTBO YyacoB Jarta JJIeKTpOHHbIE [IMPpOBLIe
n/n Beero| KonTposbhbie | TpakTudeckue | H3Y4eHN obpa3oBaTeJibHble pecypcChbl
paboThI paboThl
45 |llosyyeHHe U XUMHUYECKHe CBOMCTBA KUCIOT 1 2.03-7.03 |bubauoreka LIOK
https: //m.edsoo.ru/ff0dfee2
46 |Couu (cpenHue): HOMEHK/IATYpa, CIOCOOBI L 9.03-14.03  [Bu6anoTteka LIOK
NoJy4YeHusl, XUMHUYeCKHe CBOMCTBA https://m.edsoo.ru/00ad9474
47 |lpakTudeckas paborta Ne 6. PellieHue 1 1 9.03-14.03 |Bu6auoTteka LIOK
JKCIepuMeHTabHbIX 3a/1a4 110 TeMe «OCHOBHBIe https://m.edsoo.ru/00ad9b7c
KJIaCCbl HEOPraHU4eCKUX COeIUHEeHUI»
48 ([TeHeTH4eckast CBSI3b MeX/y KJaccaMH 1 16.03-21.03 | Bu6anoTeka LIOK
HeopraHu4yecKux coeJMHeHUH https://m.edsoo.ru/00ad9a50
49 [0O6Go6lIeHWe U cUcTeMaTH3all|Msa 3HaHU | 110 TeMe 1 16.03-21.03  [Bu6anoTeka LIOK
"OCHOBHBI€ KJ1acChl HeOpraHMu4yecKux https://m.edsoo.ru/00ad9cb2
coelUHEHUH"
50 |KouTposibHasi paboTa mo Teme "OCHOBHbIE 1 1 23.03-27.03 |Bu6auoTeka LIOK
KJIaCChl HEOpraHUYeCKUX coeIMHeHU " https://m.edsoo.ru/00ad9ela
51 |IlepBbie NOMBITKH KJAAaCCHPHUKALMU XHMHAYECKHX 1 23.03-27.03  |Bu6auoTteka LIOK
3/71eMeHTOB. [loHATHe 0 rpynnax cXoAHbIX https://m.edsoo.ru/00ad9ffa
3/IEMEHTOB
52 |lepuoanyeckuit 3akoH u [leprognyeckas 1 6.04-11.04  [Bu6aunoTeka lIOK
chcTeMa XMMHYecKkux asieMeHToB /1. K. https://m.edsoo.ru/00ada52c
MeHpeneeBa
53 |[lepuo/pbl, TPYMIIbI, MOATPYIIbI 1 6.04-11.04 | Bu6auoTeka LIOK
https://m.edsoo.ru/00ada52¢
54 |CtpoeHue aToMOB. CoCTaB aTOMHBIX si/lep. i 13.04-18.04 [Bu6aunoreka [IOK
H3oTormbl https://m.edsoo.ru/00ada342
55 |CTpoeHue 3/IeKTPOHHBIX 060/104€K AaTOMOB 1 13.04-18.04 | Bu6auoTeka LIOK

asieMeHTOB [leproguyeckoii cucremnl /. U.
MeHeneeBa

https://m.edsoo.ru/00adaébc




Ne Tema ypoka KosinyecTBO YyacoB Jarta JJIeKTpOHHbIE [IMPpOBLIe
n/n Beero| KonTpoashbre | Mpaktnueckue | H3Y4eHHs o6pa3oBaTeJibHbIe pecypcChbl
paboThI paboThl
56 |XapakTepHcTHKa XMMHYECKOTO0 3/1eMeHTa 10 ero 1 20.04-25.04 |Bu6aunoTeka LIOK
nosoxeHuio B [lepuognyeckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MeHpeneeBa
57 |3unavenue [lepuoanyeckoro 3akoHa s pasButus| 1 20.04-25.04 |Bub6auoTeka LIOK
HayKu W npakTHKHU. /1. U. MeH/ie/1eeB — yYE€HBIH, https://m.edsoo.ru/00ada96e
neAaror v rpakaaHuH
58 | O6o6LieHHe U cHCcTeMaTH3alMa 3HaHUH 110 TeMe 1 1 27.04-2.05  (Bu6banoTeka LLOK
«CTpoeHue aToMa. XuMHUYeCcKasi CBSI3b» https://m.edsoo.ru/00adb33c
59 |KoHTposibHas paboTa 1o Teme «CTpoeHre atoma.| 1 i 27.04-2.05 |bubaunoTeka LIOK
XUMHYecKas CBSI3b» https://m.edsoo.ru/00adb486
60 |3/71eKTPOOTPULATENBHOCT aTOMOB XHMHYECKHUX 1 3.05-9.05 Bu6anoreka LIOK
3JIeMEeHTOB https://m.edsoo.ru/00adaab8
61 |HoHHasa XxuMHYecKas CBA3b 1 3.05-9.05 Bu6auorteka LIOK
https://m.edsoo.ru/00adac34
62 |KoBasieHTHasi noJisipHasi XAMU4YecKasi CBSI3b 1 11.05-16.05 | Bu6anoTeka LIOK
https://m.edsoo.ru/00adaab8
63 |KoBasieHTHast HeMmoJisspHast XAMUYecKas CBSI3b | 11.05-16.05 |Bu6auoTeka LIOK
https://m.edsoo.ru/00adaab8
64 |CrerneHb OKUCAEHHUSA 4 18.05-23.05  |Bu6anoTeka LIOK
https://m.edsoo.ru/00adae28
65 |OKHUCIUTENbHO-BOCCTAHOBUTEIbHbIE PEAKIIUH 1 18.05-23.05 | Bu6anoTeka LIOK
https://m.edsoo.ru/00adb076
66 |OKHUCAUTENU U BOCCTAaHOBUTEIU. MeTo/, i 25.05-30.05 |Bu6aunoreka [IOK
3JIEKTPOHHOTO GajiaHca https://m.edsoo.ru/00adb076
67 |AkTyanusauus, CTPyKTypH3aLusi MOJyYeHHbIX 1 25.05-30.05  |Bu6aunoTeka LIOK
3HaHMH no TeMe: «CTpoeHHe aToMa. XUMUYeCcKasi https://m.edsoo.ru/00ad9¢ch2
CBSI3b»
68 | O6o6uieHre U cUCcTeMaTHU3allMs 3HaHUK 3a Kypc 8 1 bubanoTeka [JOK

KJ/JacCa 1Mo XUMHH

https://m.edsoo.ru/ff0d61c6




Ne Tema ypoka KosinyecTBO YyacoB Jarta JJIeKTpOHHbIE [IMPpOBLIe
n/n Beero| KonTpoashbre | Mpaktnueckue | H3Y4eHHs obpasoBaTesibHble pecypchbl
paboThI paboThl
OBUIEE KOJIMYECTBO YACOB 110 NTPOI'PAMME 68 5 4
9 KJIACC
Ne Tema ypoka KonnyecTBo YacoB Jlara JJIeKTpOHHbBIEe LUPPOBbBIE
n/mo Bcero| Kontponbhbie | lpakTuueckue | 13yIeHHA o6pasoBaTe/bHbIe PeCypChl
paboThI paboThI
1 |Mepuoguyeckuii 3akoH. [leproguveckas cuctema 1 1.09-6.09 | Bu6anoTeka [JOK
XuMHu4yeckux sanemeHToB /l. U. MeHieneeBa https://m.edsoo.ru/00adb59e
2 |3aKOHOMEpPHOCTH B H3MEHEHHH CBOMCTB 1 1.09-6.09 | Bu6anoTeka [JOK
XUMHUYECKHX 2/1eMeHTOB MepBbIX TPEX epruo/0B https://m.edsoo.ru/00adb6b6
3 |Knaccudukanusi ¥ HOMeHKJIaTypa HeopraHuyeckux | 1 15.09-20.09 | Bu6anoreka LJOK
BELECTB https://m.edsoo.ru/00adb7e2
4  [Bujbl XMMUYECKOM CBA3U U THIIbI )| 15.09-20.09 [Bu6auoTeka L[OK
KPHUCTaIJIMYECKUX PELIETOK https://m.edsoo.ru/00adbacé
5 |KonTpoabHas pa6oTta Nel o Teme «IloBTopeHue 1 1 22.09-27.09
yray6eHue 3HAaHUH OCHOBHBIX pa3/ie/ioB Kypca 8
KJs1acca»
6 |Knaccupukanus XAMHUYECKUX peaKI|id 1o 1 22.09-27.09 [Bu6anoTeka LIOK
pasJMYHbIM NTpU3HAKaAM https://m.edsoo.ru/00adbcb0
7  |lloHsATHE O CKOPOCTH XHMHYECKOH peaKI|HH. 1 29.09-4.10  [Bu6anoTeka LIOK
[ToHATHE 0 TOMOTeHHBIX U FeTepOreHHbIX peaKLuax https://m.edsoo.ru/00adbe9a
8 |lloHATHE 0 XHMHYECKOM paBHOBecHH. DaKTOpPHI, 1 29.09-4.10  [Bu6anoTeka [IOK

BJAUAKIHE HAa CKOPOCTb XMMHUYECKOH peaKiliu H
MoJIoKeHue XUMH4YeCKOoI'o paBHOBeCH

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




Ne Tema ypoka KosimyecTBO YacoB Jata 3JieKTpOHHbIe LHPPpOBbIE
n/n Bcero| Kontponbhbie | MpakTuueckue | H3Y4eHHs o6pazoBaTesibHble pecypchbl
paboThI paboThI
9  |OKHCIUTENbHO-BOCCTAHOBUTE/IbHBIE peaKiuK ! 6.10-11.10 | Bu6anoreka LJOK
https://m.edsoo.ru/00adcade
10 |Teopus 3/€eKTPOTUTUYECKON AUCCOIHAIUH. 1 6.10-11.10 | Bu6auoTeka HOK
CunbHbIe U cabble 3/1eKTPOJTUThI https://m.edsoo.ru/00adcd68
11 |HoHHble ypaBHEHHUS peaKl Ui 1 13.10-18.10 | Bu6anoTeka [JOK
https://m.edsoo.ru/00add448
12 |XuMHYecKHe CBOMCTBA KMCIOT U OCHOBAHHM B 1 13.10-18.10 [ Bu6anoTeka LJOK
CBeTe Mpe/icTaB/eHul 06 3/1eKTPOAUTHYECKOM https://m.edsoo.ru/00add5d8
JUCCOLLMAL MU
13 |XuMH4YecKHe CBOMCTBA coJieH B CBeTe 1 20.10-24.10  [Bu6anoTeka IJOK
npejcTaBJeHU 06 31eKTPOJTUTHYECKOH https://m.edsoo.ru/00add8b2
AV CCOLMALMU
14 |IloHsATHE O TUJpONU3E CONel 1 20.10-24.10 (Bu6auoTeka LJOK
https://m.edsoo.ru/00add9d4
15 |AkTyanusalus, CTPyKTypHU3alUsl MOJyYeHHbIX 1 3.011-8.11  [Bu6anoTeka LIOK
3HaHUM o TeMe: «uccoumauma. MOHHble ypaBHEHUA https://m.edsoo.ru/00addd12
peaKkuum»
16 |IlpakTH4yeckas pab6oTa Ne 1. «PelieHue 1 1 3.11-8.12 | BubaunoTeka LJOK
3KCIlepUMeHTa/lbHbIX 3aa4Y» https://m.edsoo.ru/00addbfa
17 |KoHTposibHas pa6oTa 1o TeMe 1 1 10.11-15.11 | Bu6auoTeka LJOK
«JIeKTPOJIMTHYECKasl AuccolMal s, XuMU4yecKrue https://m.edsoo.ru/00addecO
peakL My B paCTBOpax»
18 |O61as xapaKkTepUCTHKA TaJloreHoB. XMMHUYecKue 1 10.11-15.11 |Bu6auoTteka LOK
CBOMCTBA Ha IpUMepe xj0pa https://m.edsoo.ru/00addfe?
19 [XnopoBojopoj. ConsiHasi KUC/I0Ta, XAMUYeCKHe 1 17.11-222.11 | Bu6aunoTeka L|OK
CBOWCTBA, M0Jly4YeHHe, IPpUMEeHeHHe https://m.edsoo.ru/00ade104
20 [IpaxTnyeckas pab6orta Ne 2 no TeMe «[lonyyenue 1 1 17.11-22.11 | bubaunoteka LOK

COJITHOU KU CJOThI, U3y4yeHue eé CBOMCTB»

https://m.edsoo.ru/00ade348




0 Tema ypoka KosimyecTBO YacoB Jata 3JieKTpOHHbIe LHPPpOBbIE
n/n Bcero| Kontponbhbie | MpakTuueckue | H3Y4eHHs o6pazoBaTesibHble pecypchbl
paboThI paboThI
21 |BbluMc/ieHHs O ypaBHEHUSIM XMMHYECKHX | 24.11-:29.11 | Bu6aunoTeka LIOK
peakL i, eCv OZJMH U3 peareHTOB JlJaH B U3ObITKe https://m.edsoo.ru/00ade488
22 |OO6uas xapakTepyucTHKa 371eMeHTOB VIA-Tpynmnbl 1 24.11-29.11 | BubaunoTteka LJOK
https://m.edsoo.ru/00ade64a
23 |AnnoTtponHbie MoaubuKanuu cepbl. HaxoxaeHue 1 L12-6.12 | Bu6auoTeka [JOK
cephl U €€ coeIMHeHUH B Ipupo/ie. XuMHYeCcKHe https://m.edsoo.ru/00ade64a
CBOMCTBA Cepbl
24 |CepoBojopof, cTpoeHue, GU3UIECKHE U 1 L12-6.12 | Bu6auoTeka [JOK
XMMHYECKHe CBOMCTBA https://m.edsoo.ru/00ade802
25 |Okcujpl cepbl. CepHasi KMCA0Ta, pU3HYECKHE U 1 8.12-13.12  [Bu6aunoTeka LIOK
XWUMHUYeCKHe CBOMCTBA, IpUMeHeHH e https://m.edsoo.ru/00adea28
26 |XuMUYecKHe peaKI|H, Jexall[ie B OCHOBE 1 8.12-13.12  [Bu6auoTeka L[JOK
NPOMBILLIJIEHHOT 0 clloco6a Moay4YeHUs1 CEpHOU https://m.edsoo.ru/00adec8a
KUCIO0TH. XMMHYeCKoe 3arpsisHeHre OKpyKatolei
cpefbl CoeIMHEHUSIMU Cepbl
27 |BbluKC/ieHHe MAcCOBOM I0JIM BbIXO/Ia TPOAYKTA | 15.12-20.12 | Bu6auoreka LJOK
peakuuu https://m.edsoo.ru/00adec8a
28 |OO61as xapakTepucTHKa 3J1eMeHTOB VA-Tpynibl. 1 15.12-20.12 | Bu6anoTeka LIOK
A30T, pacnipocTpaHeHHe B pupoje, pusndeckue u https://m.edsoo.ru/00adeea6
XMMUYecKue CBOMCTBa
29 |AmMuak, ero pusuyUecKue U XUMHUYeCKHe CBOWCTBa, | 1 22.12-27.12 | Bu6anoTeka LJOK
nmoJy4yeHHe U IpUMeHeHHe https://m.edsoo.ru/00adf004
30 [lpakTuyeckasi pa6oTa Ne 3 o Teme «[lonyyenue 1 1 22.12-27.12 | Bu6anoTeka LJOK
aMMHaka, i3y4YeHHe ero CBOMCTB» https://m.edsoo.ru/00adf180
31 |A30THasi KUC/IOTa, e€é GU3nYecKre U XUMUYECKHe 1 29.12-30.12 | Bu6auoTeka LJOK
CBOWCTBa https://m.edsoo.ru/00adf306
32 |Ucnoab3oBaHWEe HUTPATOB U COJiel aMMOHHS B 1 12.01-1701 | Bu6anoTeka LJOK

KayeCcTBe MMHepaJbHbIX yA06peHHi. XuMuyeckoe

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




0 Tema ypoka KosimyecTBO YacoB Jata 3JieKTpOHHbIe LHPPpOBbIE
n/n Bcero| KonTposbhbie | MpakTuyeckue | H3Y4eHNA obpasoBaTesibHbIe pecypchl
paboThI paboThI
3arpsisHeHHe OKpy:Karolei cpesibl COeiMHEHUIMHU
asoTa
33 |®Docdop. Okeup docdopa (V) u dochopras 1 12.01-1701 | Bu6anoTeka [JOK
KUC0Ta, pU3nYecKre U XMMHYeCKHe CBOMCTRA, https://m.edsoo.ru/00adf68a
noJy4yeHue
34 |Hcnonb3oBaHue pocdaToB B KayecTBe 1 19.01-24.01 | Bu6aunoTeka LIOK
MHHepaJbHbIX yA0OpeHuil. 3arpsi3HeHue https://m.edsoo.ru/00adfc20
npupoHoi cpeanl pochatamu
35 |Yraepoj, pacnpocTpaHeHHe B IPUPOJE, 1 19.01-24.01 | Bu6auoTeka LIOK
duU3MYeCcKHe U XUMHUYeCKHe CBOMCTBA https://m.edsoo.ru/00adfd9c
36 |Okcupapl yraepoja, ux PUsrdyeckrie U XMMUYeCKHe 1 26.01-31.01 (Bu6amoTeka L|JOK
CBOWCTBA. IKOJIOTHYeCKHe NIpobieMbl, CBA3aHHbIE C https://m.edsoo.ru/00adfebe
oKkcuioM yrsepoga (1V)
37 |YrosbHasg KHCIOTa U €€ COJIH 1 26.01-31.01 (Bu6anoTeka I|JOK
https://m.edsoo.ru/00ae006c
38 |lpakTuyeckas pa6ota N 4 no Teme "llosydyeHue | 1 2.2-7.02. |Bubauoteka LJOK
yraekucaoro rasa. KayuecrsenHas peakuus Ha https://m.edsoo.ru/00ae027e
Kap6oHaT-uOH"
39 |llepBoHavasibHble MOHATHS 06 OpraHUYeCKHX 1 2.2-7.02 bubaunoreka LJOK
BellleCTBaxX Kak 0 CoeIMHeHHX yrjaepoja https://m.edsoo.ru/00ae054e
40 |KpemHHUii U ero coeIMHEHHS 1 9.02-14.02  (Bu6auoteka LIOK
https://m.edsoo.ru/00ae080a
41 |lpaxkTHyeckas pa6oTta Ne 5. PelieHre 1 1 9.02-14.02 | Bu6anoTeka LIOK
3KCIlepUMeHTa/lbHbIX 3a/a4 10 TeMe «BaxHelune https://m.edsoo.ru/00ae0bf2
HeMeTaJl/Ibl U UX COeJUHEHU I»
42 |KoHTpoJsibHasi pa6oTa no TeMe «BakHelire 1 1 16.02-21.02 | Bu6aroTeka LIOK
HeMeTaJlJibl U UX COeJJUHEeHH » https://m.edsoo.ru/00ae0el8
43 |O61as xapakKTepUCTHKA XUMUYECKUX 3/1eMeHTOB —| 1 16.02-21.02 |Bu6aunoTeka LIOK

MeTaJ/lJIoB. MeTasnnyecKkasi CBSI3b M MeTa/lJindyecKasi

https://m.edsoo.ru/00ael103e




Ne Tema ypoka KosimyecTBO YacoB Jata 3JieKTpOHHbIe LHPPpOBbIE
n/n Bcero| KonTposbhuie | paktnueckue | H3YeHnA o6pazoBaTesibHble pecypchbl
paboThI paboThI
KpUcTa/uinyeckas peliétka. Pusryeckue cBoicTBa
MeTaJlJIoB
44 |XuMHYeCKHe CBOMCTBaA METa/lJIOB. 1 23.02-2802 (Bu6aunoTeka HOK
INIeKTPOXUMHUYECKUH psJ| HanpshKeHW MeTalIoB https://m.edsoo.ru/00ael1156
45 |06uue crioco6bl MoMydyeHUs1 MeTai0B. CriJiaBhbl. 1 23.02-28.02 | Bu6anoTeka LJOK
BelyMciieHUs 10 ypaBHEHUAM XUMHUYeCKUX https://m.edsoo.ru/00ael156
peaxIiuii, eC/id OfIUH U3 PeareHTOB COJEePXKUT
npUMecH
46 |IloHsATHE O KOPPO3UHU METAJJIOB 1 2.03-7.03 bubauoreka LJOK
https://m.edsoo.ru/00ael1278
47 |lleso4yHble MeTalbl 1 2.03-7.03 bu6anoreka IOK
https://m.edsoo.ru/00ael4b2
48 |OKCHABI U THAPOKCUABI HATPHUS U KalUs 1 9.03-14.03  [Bu6auoTeka L[JOK
https://m.edsoo.ru/00ael4b2
49 [lllesioyHO3eMe/ibHbIEe MeTa/lJIbl — KaJbIHiH U 1 9.03-14.03  [Bu6anoTeka LIOK
MarHui https://m.edsoo.ru/00ael5e8
50 |BakHelllKe coeHHEHUS KaAblUs 1 16.03-21.03 [Bu6aunoreka LHOK
https://m.edsoo.ru/00ael15e8
51 |AxkTyanusaluus, CTPYKTypHU3aLMs NOJYYEeHHBIX 1 16.03-21.03 | b nbnuorexa LIOK
3HaHUMU 10 TeMe: «LllenoyHble U Weno4YHo- https://m.edsoo.ru/00ae18865
3eme/ibHble MeTas/bi»
52 |[XKécTkocTb BOAbI M crloco6bl €é ycTpaHeHHs! ! 23.03-27.03 | Bu6aunoTeka LIOK
https://m.edsoo.ru/00ae1886
53 |lpakTuyeckasi pa6ota Ne 6 mo Teme "YKécTkocThb 1 1 23.03-27.03 | Bu6aunoTeka LJOK
BOJbl U MeTO/Ibl eé ycTpaHeHHs" https://m.edsoo.ru/00aelae8
54 [AnoMUHUN 1 6.04-11.04 | Bu6anoTeka LJOK
https://m.edsoo.ru/00aelc64
55 |AmdoTepHbie CBOMCTBA OKCH/IA U THAPOKCUA i 6.04-11.04 | BubaunoTteka JOK

https://m.edsoo.ru/00aelc64




0 Tema ypoka KosimyecTBO YacoB Jata 3JieKTpOHHbIe LHPPpOBbIE

n/n Bcero| KonTposbhuie | paktnueckue | H3YeHnA o6pazoBaTesibHble pecypchbl

paboThI paboThI

56 [Xeneso 1 13.04-18.04 (Bu6amoTeka L|JOK

https://m.edsoo.ru/00ael1d86

57 |Oxcupbl, rTUAPOKCUBI U cosiu xese3a (II) v xkenesa 1 20.04-25.04 | BubaunoTeka [JOK
(1) https://m.edsoo.ru/00ae35e6

58 |AxTyanusaius, CTPYKTYpHU3alus MOTyIeHHBIX 1 20.04-25.04
3HaHUH 110 TeMe: «Keneso. BaxkHel11e MeTalibl U
COeIUHEHHUSI»

59 |lpakTuyeckast pa6ota Ne 7. PerieHue 1 1 27.04-02.05 | Bu6saunoTeka LLOK
KCIepUMeHTa/lbHbIX 3a/ia4 110 TeMe «BakHeH1uue https://m.edsoo.ru/00ae3de8
MeTaJ/lJibl K UX COeIUHEHU»

60 |BbluKc/ieHHs 10 YpaBHEHUSAM XUMHUYECKUX 1 27.04-02.05 | Bub6aunoTeka LJOK
peakLMi, eCii OAWH U3 peareHTOoB JjaH B U30bITKe https://m.edsoo.ru/00ae1750
WJIH COZIEPKUT NMPHUMeCH. BolurcieHHsi MaccoBoi
J0JTH BbIX0J]a TPOAYKTA PeaKIuu

61 |06061LieHHe U CUCTeMaTHU3alMs 3HaHU 110 TeMe 1 3.05-9.05
«BaykHeMH1lIMe MeTaJlJIbl U MX COe/IMHEHHUsI»

62 |KonTpoabHasi pa6oTa Ne4 o TeMe «BaxkHek1LHe 1 1 3.05-9.05
MeTaJlJIbl U UX COe/IHHEHHUSI»

63 |BelllecTBa 1 MaTepUasbl B IOBCEHEBHOM KU3HH 1 11.05-16.05 | Bu6anoTeka [JOK
yeJsioBeKa https://m.edsoo.ru/00ae3f50

64 |XHMHYecKoe 3arpsisHeHHe OKpYKalollel cpe/ibl 1 11.05-16.05 | Bu6aunoTeka L|OK

https://m.edsoo.ru/00ae4270

65 |PoJib XHMHH B pellieHHH 3KOJOTHYeCKHUX MPobJieM 1 18.05-23.05 | Bu6anoTeka [JOK

https://m.edsoo.ru/00ae4270

66 | AKTyanusalus, CTPYKTypH3alus MoJay4eHHbIX | 18.05-23.05 | BubaunoTeka LJOK
3HaHHUMH 1o TeMe: «BaxkHeHLIMe HeMeTaNIbl U UX https://m.edsoo.ru/00ae0d0a
CoeIMHEHHUSI»

67 |06oO6ieHWe 3HaHUM 110 Teme: «BakHel1ne J | 25.05-30.05 [Bu6auoTeka LJOK

MeTaJJibl H UX COeJIUHEeHU A»

https://m.edsoo.ru/00adb33c¢




Ne Tema ypoka KosimyecTBO YacoB Jata 3JieKTpOHHbIe LHPPpOBbIE

n/n Bcero| KonTpoabhbie | MpakTiyeckue | H3Y4eHH obpazoBaTesibHbIe pecypchl
paboThl paboThI
68 |CucremaTH3alMsl 3HAHUH 10 XHMHUH 3a KYpC i} 25.05-30.05 [Bu6anoTeka LIOK
OCHOBHOM LUKOJIBI https://m.edsoo.ru/00ad9cb2
OBHIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 7
ITPOBEPSIEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSA OCHOBHOM
OBPA3OBATEJLHOMH IMPOIr'PAMMBI
8 KUIIACC
Kon
1PoBEPsSIEMOro IIpoBepsieMbIe NpeaMeTHbIE PE3YILTATHI 0CBOCHISI 0CHOBHOI 00pPa30BATE/ILHOI NMPOrpaMMbI 0CHOBHOT0 00IIIEro 00pa3oBaHmsI

pesybrara

1 ITo Teme: «IlepBOoHaYAIBHBIE X UMUYECKUE TIOHITHSY

PaCKpBIBATh CMBICJ OCHOBHBIX XUMHUYECKHX MOHSITHII: aTOM, MOJIEKYJIa, XUMHUYECKHH DJIEMEHT, MPOCTOE BELIECTBO, CIOKHOE
BELECTBO, CMECh (OJIHOPO/IHASI M HEOJHOPO/IHAs1), BAJICHTHOCTb, OTHOCHTEJIbHASI AaTOMHAsl U MOJIEKYJIsIpHasi Macca, KOJIMYECTBO
BEILL[ECTBA, MOJIb, MOJISIPHAsI MAacca, MacCcoBas JOJs XUMHYECKOTO 3JIEMEHTA B COEIUHEHHH, MOJIAPHBII 00BEM, XUMUYECKast
peakuus, KJaccu(pUKaLus PeakLnii: peakLuy COeTUHEHUS, PEAKLIMK PA3/IOKEHHs], PEaKI[UH 3aMeLeHHs], peaKiui 0OMeHa, IK30-
M SHAOTEPMHYECKHE PeakLMu, TErIoBoi 3G PeKT peakuu, pacTBOP, MaccoBas J10Jisi BeLlecTBa (MPOLEHTHas KOHLIEHTPALUs) B
pacTBOpe

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMWYECKHX TMMOHSITUIH M MPUMEHSTh 3TH TMOHSTHS MPU OMUCAHUM BELIECTB M MX

1.1

L& npeBpalleHn i

1.3 MCII0JIb30BaTh X MMHUUYECKYHO CUMBOJIMKY JUIsl COCTaBJIeHUs: POPMYJI BELIIECTB M YPABHEHUH XUMHYECKUX peakLnii

14 pacKpbIBaThb CMBICT 3aKOHOB COXPAHEHHS MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJIIPHOTO YY€HHs, 3aKOHa
Asorazipo

1.5 OMNpPEALCIIATEL BAJICHTHOCTE ATOMOB 3JIEMEHTOB B 6HHaprIX COCAMHEHUAX




Kon
NPOBEPSIEMOT0
pelyiibTara

IIpoBepsieMbIe MPEIMETHBIE PE3YJILTATHI 0CBOCHHSI OCHOBHOI 00Pa30BATE/ILHOI MPOrPAMMBI 0CHOBHOIO 00111ero 00pa3oBamsi

1.6 KJ1acCH(PULIMPOBATh X MMHYECKHE peakiiiu (110 YMCIY U COCTaBY YHACTBYIOLIMX B PEAKLMH BELIECTB, 10 TeroBomy 3¢ dexty)
1.7 BBIYMCJISITE OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO M MOJISIDHYIO MAcChl BEILECTB
1.8 BBIYHCJISITh MACCOBYIO IOJIK0 XUMHYECKOr0 3JIEMEHTA 1o GopMyJie COSAMHEHHS,
19 BBIMUCJIATH MACCOBYIO JOJIIO BELIECTBA B PACTBOPE
110 MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/Ibl TIO3HAHUS — HAOJIOIEHHE, U3MEPEHUE, MOJIENIMPOBAHNE, SKCIEPUMEHT (peasbHbIi 1
' MBICJICHHBII1)
2 [1o Teme: «BaxkHelye npeacTaBUTeNN HEOPraHMHECKUX BEIECTB)
2.1 PacKphIBaTh CMbICJ OCHOBHBIX XUMUYECKUX MOHITUI: OKCHUJI, KUCJIOTA, OCHOBAHHUE, COJIb
2.2 OTIpeneNATh MPUHAIEIKHOCTD BEIECTB K ONPEeAeSEHHOMY KJIACCy COeqUHEHUH no Gopmytam
2.3 KJ1aCCU(PHIIMPOBATH HEOPraHUYECKHE BELIECTBA
24 XapakTepu3oBaTh (OMUCHIBATD) o6my£e XUMHYECKUE CBOWCTBA BELIECTB pa3imqm>xx KJIacCOB, TMOJATBEPIKAas OINUCAHUE
NpUMepPaMH MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIIUX X UMUYECKUX PeaKLUii
25 npomo3nposva"rb CBOICTBA BEILECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOTO COCTaBa, BO3MOXKHOCTH MPOTEKAHHS XUMHYECKUX
NpeBpaIIEHUI B Pa3JIMYHbIX YCIOBUSAX
CJIEZIOBaTh MPAaBUJIAM TMOJIb30BaHMs XMMUYECKOH 1MOCy10# 1 1abopaTopHbIM O00OPYAOBAHUEM, a TAKKe MpaBUiIaM OOpalleHus ¢
BELECTBAMU B COOTBETCTBHM C MHCTPYKLHUSAMM MO BBIMOJHEHHIO JaOOPATOPHBIX XUMHYECKHMX ONBITOB MO TMOJYYEHHIO H
2.6 cobupaHuio ra3000pasHbIX BellecTB (BOIOPOJA U KMCIOPOAA), MPUrOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHOH MacCOBOH A0Jei
PacTBOPEHHOrO BELLECTBA, TIAHUPOBATH " MPOBOAUTD XUMHYECKHUE HKCIIEPUMEHTbI
MO PACTO3HABAHHIO PACTBOPOB MIENIOYEH M KUCJIOT C MOMOIIBI0 HHANKATOPOB (1akmyc, heHondranent, METHIOPAHK U IPYTUe)
2.7 MPOBOJAUTH PAaCU€ThI 110 YPABHEHUIO XMMHYECKON peakLuu
4 [To reme: «Ilepuonnueckuii 3akon u [lepuonnueckas cucrema xumnueckux snemenTos [, . Meunneneesa. Ctpoenne aToMOB.
g Xumnueckas ¢Bsizb. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKLIMI»
PacKpbIBaTh CMbIC/I OCHOBHBIX XMMHYECKHX TMOHSITHIA: SPO aroma, 3JIEKTPOHHBIN CJIOH aToMa, aroMHasi opOuTalb, pajuyc
3.1 aTOMa, XMMHUECKas CBSI3b, MOJISIPHAS U HETOJIPHAs KOBAJCHTHAS CBSI3b, dJIEKTPOOTPULIATEIbHOCTb, MOHHAS CBSA3b, UOH, KATHOH,
AHHOH, CTEIICHb OKHUCJICHUS
3.2 KJ1aCCH(PULIMPOBATH XUMUYECKHE JIEMEHTbI
33 OINMCHIBATh M XapakTepu3oBaTh Tabnmu4yHyro Gopmy [leproanyeckoil CHCTEMbl XMMHUYECKUX 3JIEMEHTOB: Pa3jiMyaTh MOHSATHSI

«raaBHas noarpynna (Arpynmna)» u «nodounas noarpynna (brpymnna)», «manbie» n «00abLINE)» TePUOIbI




Kon
NPOBEPSIEMOT0
pelyiibTara

IIpoBepsieMbIe MPEIMETHBIE PE3YJILTATHI 0CBOCHHSI OCHOBHOI 00Pa30BATE/ILHOI MPOrPAMMBI 0CHOBHOIO 00111ero 00pa3oBamsi

34 packpeiBaThk cMbich Ilepuoanyeckoro 3akona JI. M. Menneneesa: 1eMOHCTPUPOBATh MOHUMAHUE MEPUOAMUYECKON 3aBUCUMOCTH
CBOMCTB XMMHYECKHUX 3JIEMEHTOB OT MX NoJiokeHus B Ilepuoanueckoii cucreme
COOTHOCUTH  ODO3Ha4yeHusi, KoTopele wuMeroTcss BTabmuue «llepuoauueckas cucreMa XHUMHYECKHX DJIEMEHTOB
35 JILU. MenneneeBa» C YUCJIOBBIMH XapaKTEPUCTHKAMH CTPOEHHUSI aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB M 3apsif sipa, oduiee
YHCIIO 9JEKTPOHOB
1 pacnpeneseHue uX no JeKTPOHHBIM CIOAM)
3.6 OIPEJIeIATh CTENEHb OKUCJIEHUS SJIEMEHTOB B OMHAPHBIX COEAMHEHUSIX
37 OnpeaensiTh BUJ XUMUYECKOM CBSI3H (xoBasieHTHast u MOHHas1)
B HEOPTaHHYECKHX COCIMHEHUSIX
9 KJIACC
Kon > 5
EDOBEpREMORD IlpoBepsiemble npeAMeTHBIE Pe3YJbTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTE/IbHON NPOrpaMMbl OCHOBHOIO 0011€ro
pesy.iLTaTa o0pa3oBaHusi
1 Ilo Teme: «BemecTBo U XUMHYECKash PEaKLUs»
PacKpbIBATb CMBICAT OCHOBHBIX XHMHYECKMX MOHATHH: PacTBOp, OJEKTPOJMUTBI, HEINEKTPOIUTBL, SIEKTPOIUTHUECKAS
JUCCOLIMALIMS, PEaKLIMM HOHHOro oOMeHa, KaTajlu3aTrop, XMMHYECKOe paBHOBecHe, oOpaTHMble U HeoOpaTHUMble peakLyH,
1.1 OKHCIIUTEJIbHOBOCCTAHOBUTE/IbHBIE PEAKLIMU, OKHUCIWTENIb, BOCCTAHOBHUTENb, OKMCICHME M BOCCTAHOBIICHHE, AJJIOTPOMHS,
am(poTepHOCTb, XMMHUYECKasl CB3b (KOBaJI€HTHAs, HOHHAs, METaJINYecKas), KpUCTAJUIMYeCcKasi pelérka, CrlaBbl, CKOPOCTb
XUMHYECKON peakLiuu
12 HJ’IJU’OCTpI/IpOIEaTb B3aMMOCBSI3b OCHOBHBIX XMMHYECKHX MOHATHH U NPUMEHATH 3TH MOHATHA NMPU ONMHUCAHUU BCLICCTB H HUX
npeBpalieHuii
13 COCTABJIATh YPABHEHUS SJIEKTPOJUTUYECKON JUCCOLMALIMM KUCIIOT, LIeIoUel U COJeH, MOJIHbIe U COKPALIEHHbIE YPaBHEHUS
‘ peakLuii HOHHOro ooMeHa
14 paCKprfaTb CYLIHOCTb OKHCJIMTCIIbHO-BOCCTAHOBUTCIBHBIX peaxum‘i NOCPEACTBOM COCTABJICHUA 3JIEKTPOHHOTO OamaHca ATHX
peakuuii




Kon

HDDREfsEioT0 IIpoBepsiembie NpeaMETHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM 00pa30BaTeIbHOH NPOrpaMMbl OCHOBHOTO 00mmero

et o0pa3oBaHusi

1.3 NPOBOJUTDL PACUETHI M0 YPABHEHUIO XUMUYECKON peaKLiMK

2 ITo Temam: «Hemerannbl u ux coequHeHus» U «MeTanabl U UX COSTUHEHHS

21 XapaxkTepu3oBaTh (ONMKChIBATh) 00LIKE U crielduyeckue xm:mqecme CBOMCTBA MPOCTHIX U CJIOKHBIX }iell.leC’I‘B, MOATBEPIKAas
ONMUCAHUE NPUMEPAMH MOJIEKYJISIPHBIX M HOHHBIX YPABHEHUI COOTBETCTBYHOLIMX XUMHYECKUX PEAKLIMI

22 COCTaBJISATh YPABHEHUs PeaKLUH, MOATBEPKAAIOUINX CYHIECTBOBAHUE T€HETHYECKOHN CBSI3U MEXKAY BELIECTBAMH Pa3IMUHBIX
KJIACCOB

23 NPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHMsI, BO3MOKHOCTH MPOTEKAHHUSI XUMUYECKUX MPEBPALLECHHI

B Pa3JIMYHBIX YCJIOBHAX

CJIENIOBATH TPABMJIAM MOJIb30BaHMs XUMHYECKOH MOCy101 1 1abopaTopHbIM 000PYIOBaHUEM, a TAK/Ke MpaBHIaM oOpalleHus
2.4 C BEIIECTBAMHM B COOTBETCTBHM C MHCTPYKLHMSMH 1O BbINOJHEHUIO JaOOPaTOPHBIX XMMUYECKHX OINbITOB IO MOJYYEHHIO U
cobupanmio ra3000pa3HbIX BENIECTB (AMMHAKa U YIJIEKHCIIOrO ra3a)

NPOBOUTE PEAKLIUH, NTOATBEPKIAOLIUE KAYECTBEHHBIN COCTaB Pa3/IMYHBIX BELIECTB. PACIIO3HABATD OINbBITHBIM IyTEM XJIOPU/I-
29 , Opomun, nonua, kapooHar, Gpocdar, cunukar, cyibdaT, FrHIPOKCHINOHBI, KATHOHBI AaMMOHMSI, HOHBI N3Y4YEHHBIX METaJLIOB,
NPHUCYTCTBYIOLME B BOAHBIX PACTBOPAX HEOPraHMHYECKUX BEILECTB

(O]

ITo Teme: «XuMUsl U OKPYIKaKOLLIAsl Cpeaay

3.1 pPacKpbIBaTh CMBICJI OCHOBHBIX XUMUYecKHUX NMoHsATHi: IT/IK BelecTBa; Koppo3usi METaJIOB
NPUMEHSITb OCHOBHbIE ONEpPALUy MBICIUTENBHON [ESITeNbHOCTH — aHaliu3 U CHHTE3, CpaBHeHue, o0oOlueHue,
32 CHUCTEMATHU3ALMIO, BbISIBJIEHHE NPUYHMHHO-CJIEACTBEHHbIX CBSA3EH — JUIsl M3Y4YEHUs] CBOMCTB BELECTB U XUMHUYECKUX PEaKLIMiA,
€CTeCTBEHHOHAy4YHbIe METOJbl TO3HAHWS — HaOMJeHHe, H3MEepeHHe, MOIENUPOBAHHEe, SKCIePUMEHT (peayibHbli U

MBICJIEHHBbI)

MMPOBEPSIEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC



Kox

IIpoBepsieMblii 2JIEMEHT COACPKRAHNS

nepBOHa‘{aﬂbH bIC XUMHUYCCKHEC ITOHATHSA

1.1

IIpenmer xumuu. Ponb Xxumuu B JKM3HHM 4enoBeka. XUMHsA B cucTeMe Hayk. Tesa u BemecrBa. Pu3snyeckue CBOHCTBA BELIECTB.
ArperaTtHoe COCTOsIHHE BEIIECTB

12

ITonsaTue 0 meronax no3Hanus B xuMuu. Yucteie Bemectsa u cMecu. CrniocoOb! pazneneHus: cMecei

1.3

ATOMBI M MOJIEKYJbl. XuUMHUECKHE 3j1eMeHThl. CHMBOJBI XUMHUYECKHX 3jeMeHTOB. [IpocTbie u ciokHbIE BewiecTBa. ATOMHO-
MOJIEKYJISIDHOE YYEHHE

1.4

Xumnueckass popmyna. BaneHTHOCTH aTOMOB XMMHHYECKHMX JJIEMEHTOB. 3aKOH IMOCTOSHCTBAa COCTaBa BewmecTB. OTHOCHUTENbHAs
aToMHas Macca. OTHOCUTENbHAsi MOJIEKYJIsipHAast Macca. MaccoBast 107151 XMMHYECKOTO 2JIEMEHTA B COSUHEHUH

KonuvectBo Bemecrsa. Monb. MonsipHass macca. B3auMocCBsi3b KOJMUYECTBAa, MAacChl M YMCIAa CTPYKTYPHBIX €IMHHIL BEIIECTBa.
Pacuétel no hopmyaam XHMHYECKHX COCTMHEHUI

1.6

@uznyeckne U XUMUYECKHE SBJICHHA. XUMHUYECKass peakuus U e€ MPU3HAKU. 3aKOH COXPAHEHHsI MACChl BEIeCTB. XUMHYECKHe
ypaBHeHus. Knaccudukaus XuMUYECKUX peakuuii (COeIMHEeHUs], Pa3JIokKeH s, 3aMellleHUs, OOMeHa)

1.7

XUMHYECKHUIT IKCTIEPUMEHT. 3HAKOMCTBO ¢ XMMHUECKON MOCYA0H, ¢ mpaBuiaMu padoTsl B 1abopaTopuu 1 npuémaMu odpaleHus ¢
nabopaTopHbIM 00OPYAOBAaHUEM, HU3YYEHHE M OMUCaHHE (PU3HUECKMX CBOWCTB 0Opa3LOB HEOPTraHUYECKUX BELIECTB, HAOMONEHHE
¢busnyeckux (rUaBjaeHue BOCKA, TasiHUE JIbJIA, PACTUPAHUE caxapa B CTYIKe, KUMEHHe U KOHASHCALMs BObI) M XMMHUUYECKHX (ropeHue
CBEYM, MPOKAJIMBAHHWE MEAHOW IMPOBOJIOKH, B3aMMONEHCTBHE Meja ¢ KHUCJIOTON) sIBIeHUH, HAaOMOAeHHe M OMHCAaHUE MPH3HAKOB
MPOTEKaHUsl XUMHUYECKUX peakuuil (pas3jiokeHue caxapa, B3aMMOJIEHCTBHE CEPHOIl KHCIOTHI C XJIOPHJIOM Oapus, pasiokKeHue
ruapokcuia meau(1l) mpu HarpeBaHuu, B3auMoJieiicTBUE kele3a ¢ pacTBopoM cosu meau(1l), usyuerne cnocoboB pa3elieH s CMecei
(c moMoIb0 MarHuTa, (UIBTPOBAHUE, BBIMAPUBAHUE, AUCTHUIALMSA, Xpomarorpadus), NPOBEAEeHHE OYHCTKH MOBAPEHHOH COJH,
HaOJrO/IeHHe U OMUCAaHUe pPe3yJIbTaTOB IMPOBEJEHHs OIbITa, HMIUTIOCTPUPYIOLIErO 3aKOH COXPAHEHHsl MAacChl, CO3JlaHHe Mojelei
MOJIEKYJ (IIaPOCTEPIKHEBBIX )

BaxxHelinne npencraBuTeNIn HEOPraHMYECKHUX BEIECTB

2.1

Bosnyx — cmeck razos. Cocras Bo3yxa. Kucinopos —snemMeHT 1 npoctoe BelecTo. HaxoskaeHue Kuciaopoa B npupose, pusnueckue
U XumHuueckue cBoicTsa (peakuuu ropenus). Oxcuast. [Ipumenenne kucaopoaa. CnocoOb! nojayueHus: KUCI0poaa B JadbopaTopuu U
npombiieHHocTH. Kpyrosopor kucnopona B npupoae. O30H — ajutoTponHas moaudukanms kucioponaa

2:2

TennoBoii 3pdekT XUMUIeCKOl peakLuH, TePMOXMMHYECKHE YPaBHEHHUS, 3K30- U SHAOTepMUYeCKue peakuuu. TOmauBo: yronb u
MeTaH. 3arpsi3sHEHHE BO3yXa, YCHIIEHHE NApHUKOBOTO 2 dexTa, pa3pyeHne 030HOBOTO CJI0s

23

Bonopon — anemeHT u mpocroe Bemectso. Haxoxknenne Bomopona B mpupoze, (pusudeckue M XMMHYECKHE CBOICTBA, NMPHMEHEHHE,
crnocoObl nonyueHusi. Kucnorsl u conu

2.4

MouisipHbiii 00bEM ra3oB. PacuéThl 10 XUMHYECKUM YPaBHEHHUSIM




Kox

IIpoBepsieMblii 2JIEMEHT COACPKRAHNS

Dusuyeckue cpoiicTBa Bojabl. Boma kak pacrBoputenb. PactBopbl. HackllleHHble M HEHAChIlEHHbIE pacTBOpbl. PacTBOpuMOCTb
BEILECTB B BoAe. MaccoBasi 10Nsl BELIECTBa B pacTBOpe. XuMHUeckue cBoicTBa BoAbl. OcHoBaHusA. Poiab pacTBOPOB B IpUPOAE U B
’KU3HU YesoBeka. KpyroBopor Boae! B npupoae. 3arpsisHeHne npupoaHbix Boa. OxpaHa U OYHCTKA MPUPOIHBIX BOJ

2.6

Knaccuduxanus Heopranumueckux coeausHeHui. Oxcuapl. Knaccudukaums okcuaos: coneoOpasyrouiue (OCHOBHbIE, KHCIOTHBIE,
amborepubie) u Heconeobpasyomue. Homenknarypa okcunos. @usnueckne U XuMu4ecknue cBoicTsa okcnaos. [Tonyuenune okcuaos

2.7

OcHoBanus. Knaccudukauus OCHOBaHMIA: IENOYM M HEPACTBOpHMBbIe OCHOBaHHA. HomeHkimatypa ocHoBaHuil. ®usnueckue u
XUMHUYECKHEe CBOICTBA OcHOBaHMIl. IToyuyeHue ocHOBaHui

2.8

Kucnorsl. Knaccudukanus kucnor. Homenknatypa kuciaor. @uzndeckue 1 XMuMHYECKHe CBOMCTBA KUCIIOT. P akTHBHOCTH METAJLIOB
H H. bekerosa. [Tonyuenue kucaor

29

Conu. HomeHknatypa cosieid. @usndeckue u XumMuyeckue croiictea coseil. [Tonyuenue coneii

2.10

I'eneTuueckas CBsi3b MCXKAY KJIaCCaMH HCOPraHUYCCKHUX COeTUHEHUH

2.11

XUMHYECKHIT IKCIIEPUMEHT: Ka4eCTBEHHOE ONpeieJIeHUe COAepKaHUsA KUCIOPOaa B BO3AyXe, MOJydeHne, COOupaHue, pacrno3HaBaHue
M U3yY€HHUE CBOICTB KHCIOPOAa, HaOr0/1IeHHe B3aUMOIEHCTBUS BEIECTB C KMCIOPOAOM U YCJIOBUSI BOSHUKHOBEHHSI U MPEeKpalleHus
ropenusi (moxkapa), O3HaKOMJIEHHE ¢ OOpa3laMu OKCHAOB M OMMCAHHE UX CBOMCTB, MOJy4yeHHE, COOMpaHME, PACMO3HABAHUE U
H3y4eHHe CBOWCTB BOmopoxa (ropeHue), B3aumopelcTsue Bopopoma ¢ okcuaom Meau(ll) (BO3MOXKHO HCHOIB30BaHHE
BHJIEOMaTepHaoB), HabmoieHHe oOpa3LoB BELIeCTB KOJMYECTBOM | MOJIb, HCClIEIOBaHUE OCOOEHHOCTE PACTBOPEHUS BELIECTB C
pa3sIMYHOM pPacTBOPUMOCTbIO, NPUrOTOBICHHE pPACTBOPOB C OMPEAECNEHHONM MacCOBOHM J0Jel pacTBOPEHHOINO BEIECTBA,
B3aUMOJIEHCTBHE BO/IbI C METAJIIAMH (HATPUEM U KaJibLieM ) (BO3MOXKHO MCIIOIb30BAHUE BHIEOMATEPUATIOB), ONIPEeNIEHHE paCTBOPOB
KHCJIOT U LIeJIoYeii C MOMOILLBIO HHAMKATOPOB, HCCleloBaHie 00Pa310B HEOPraHMYECKUX BELIECTB PA3JIMYHbIX KJ1acCOB, HaOmoneHne
MU3MEHEHHUs] OKPACKH HHAMKATOPOB B PACTBOPAX KUCIIOT U Lie04el, u3yuenue Bzaumoseiicreus okcuaa meau(1l) ¢ pacrsopom cepHoii
KHUCJIOTBI, KUCJIOT ¢ METAJIAMH, PEaKLMii HeWTpanu3aluu, MoJy4YeHUe HEPACTBOPUMBIX OCHOBAHMIA, BBITECHEHHE OHOIO MeTaluia
APYTUM U3 pacTBOpA COJH, PEIICHNE YKCIEPHMEHTAIbHbIX 33/a4 10 TeMe «BakHelne K1acchl HEOPraHM4eCKNX COSAMHEHU D)

[Tepuoanueckuii 3axon u Ilepuoanueckas cucrema xumudeckux anementos J[ M. Menneneesa. Ctpoenue aTomoB. Xumuueckas
cBsi3b. OKUCIUTEbHO-BOCCTAHOBUTENIbHbBIE PEAKLIUU

W
ja—

[TepBbie mMOMBITKH KJIACCUPUKALMHU XUMHUYECKHX dJieMeHTOB. [loHsATHE O rpynmax CXOOHBIX JJEMEHTOB (ILIEeNOYHbIE U
[€JIOYHO3EMENIbHbIE METAJLIbI, FAJIONeHbl, HHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIe 00pa3yioT aMOoTepHbIe OKCHIBI U THAPOKCHIB

3.2

[lepuonnueckuii  3akoH. Ilepuonuyeckass cucrema xumudeckux assemeHtoB J[ M. Menneneesa. KoporkonepuoaHas w
anuHHONEepuoaHas ¢popmsl Ilepuoamueckoit cucremer xumuueckux snementos JI. M. Menneneesa. [lepuoas! u rpynmnel. @usnueckuii
CMBICJT TOPSIAKOBOIO HOMEPa, HOMEPOB NMEPHOAA U FPYIIbI HJTEMEHTA

3.3

Crpoenne aromoB. CoctaB aToMHBIX sifep. M3oronsl. DnekTponsl. CTpoeHHE d1EKTPOHHBIX 000J04eK aTOMOB MePBbIX 20 XMMHYECKHX
anemeHToB Ilepunoauueckoit cucrembr [ Menneneesa. XapakTepHCTHKAa XMMHUYECKOrO 3JE€MEHTa MO €ro MNOJOXKEHHIO B
ITepuoanueckoii cucreme /I U. Menneneesa




Kon
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IIpoBepsieMblii 2JIEMEHT COACPARAHIS

3aKOHOMEPHOCTH U3MEHEHHs PaJiiyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX M HEMETAJUTMYECKUX CBOKMCTB IO Ipyrnam v
nepuonam. 3nauenue [lepuoanueckoro 3akona u [leproanueckoii CHCTEMbI XUMUUECKHX 3JIEMEHTOB ISt PA3BUTHS HAYKH U MTPAKTUKH.
JLW. MenneneeB — yu€HbIH U rpaXKIaHUH

3.5

Xumuueckasi cBsizb. KoBajieHTHast (I'IO.]'ISIpHaﬂ 4 HeHO.IISIpHaH) CBsI3b. 3nemp00TpuuaTeanoc1'b XUMHYECKHX 3J1eMeHTOB. MoHHas
CBsA3b

3.6

Crenenb okucneHus. OKHUCIUTENIbHOBOCCTAHOBUTEIbHBIE PECaKLnH. HpOHeCCbI OKHCJIEHHUST U BOCCTAHOBJEHUS. OKUCIUTEIH H
BOCCTAaHOBHMTECIIH

3.7

XUMHYECKUIT IKCIEPUMEHT: H3ydeHHe OOpa3sLOB BEIECTB METAJJIOB M HEMETAJUIOB, B3aHMMOJECICTBHE TMAPOKCHAA LHHKA C
pacTBOpamMM KHUCJIOT U IIEJNO4EeH, MPOBEAEHHE OMBbITOB, MIUTIOCTPHPYIOIUX MPUMEPb! OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIHi
(ropeHue, peakLuH pa3JioKeHUs, COeIMHEHM s )

9 KJIACC

Kon

[IpoBepsiemblii 3JIeMEHT COAEPRAHHS

BewecTBo u xumnueckas peakuusi. [losropenne

1.1

[Mepuonnueckuii 3akon. Ilepnoanueckas cucrema xumuieckux snementos J[ M. Menneneesa. Ctpoenue aToMoB. 3aKOHOMEPHOCTH B
WU3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBbIX TPEX MNEPUOMAOB, Kalus, KajblLMUsl U UX COEAUMHEHHWH B COOTBETCTBUU C
NOJOKEHHEM 3JIeMEHTOB B Ileproanueckoli CucTtemMe U CTpPOeHHEM UX aTOMOB

1.2

Ctpoenue BemecTBa: BUABI XMMHYECKOH CBsI3U. THUMBI KPUCTAIUIMUECKHUX PELIETOK, 3aBHCHMOCTbH CBONCTB BeLIECTBA OT TUMA
KPHUCTAJUTMYECKOM PEeIIEéTKH M BHAAa XHUMHUYecKoil cBsizu. Kiaccudukauysi 1 HOMEHKJATypa HEOPraHWYeCKUX BeIlecTB (MEKIy-
HApOAHAs U TPUBHAJbHAS). XUMHUYECKHE CBONCTBA BEIIECTB, OTHOCALIUXCS K PA3JIMYHBIM KJIAaCCaM HEOPraHWYEeCKUX COeIMHEHUH,
reHETUY€eCKasi CBsI3b HEOPraHMUECKHUX BEIIECTB

1.3

Knaccudukanust XUMHYECKHX peakLUi MO pa3NMYHbIM MpU3HaKaM (IO YHCIy U COCTaBY YYacCTBYIOIIMX B PEAKLHH BELIECTB, IO
TErI0BOMy P PeKTy, M0 N3MEHEHUIO CTENEHEH OKUCICHUS XMMUYECKHX 3JIEMEHTOB, MO OOPaTUMOCTH, MO YYaCTHIO KaTalu3aTopa).
IK30- U 3HAOTEPMHUUYECKUE PEAKLIH, TEpPMOXUMHYECKHe ypaBHeHHsl. IIoHsATHE O CKOPOCTH XMMUYECKOHN peakLuu

1.4

[Tonsitue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakuusiX. [IoHsATHEe O TOMOreHHbIX M I'eTepOreHHbIX peakuusx. [TonsTue o
XUMHUYECKOM paBHOBeCUU. DPAKTOPBI, BIUSIOLIME HA CKOPOCTh XMMHYECKOH peaKLMU U MOJIOKEHHUE X UMHUYECKOr0 PaBHOBECHSI

OKHUCIUTENIbBHO-BOCCTAHOBUTEJIbHBIE pPE€aKLIuu, 3J'I€KTpOHHbIﬁ 0ajlaHC OKHMCJIMTEJIbHO-BOCCTAHOBHTEIbHOM PECaKLHH. CocraBnenue
ypaBHEHHﬁ OKHCJIUTECJIbBHO-BOCCTAHOBHUTECJIbHBIX peaKLIHﬁ C UCITOJIb30OBAHUEM METO/A 3JICKTPOHHOI'O OanaHca
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Teopust 31€KTPOAUTHIECKON AUCCOLUALMH. DIEKTPOIUTHI U HEINEKTPOIUThI. KaTnoHbl, aHnOHbI. MexaHu3M QUCCOLUALINH BELLECTB
C pPa3aU4YHBIMKU BHAAMH XMMHYecKoi cBsizu. Crenenp auccounauny. CuibHble U ciadble 371eKTpoauThl. Peakuun noHHOro obmena.
YcnoBust mpoTekaHust peakuuii HOHHOrO OOMEHA, TMOJHBIE M COKpAIUEHHbIE HMOHHBIC ypaBHeHus peaxkuuil. CBOHCTBAa KUCIOT,
OCHOBAHHIi U cojieli B CBeTe npejacTaBieHuil 00 s1eKkTpoauTHYeckoi auccourauun. Kayecrsennele peakuuu Ha HOHbL TloHsTHe 0
rMPOJIN3E COsei

1.7

XUMHYECKUIT IKCTIEPUMEHT: O3HAKOMJIEHHE C MOJAEISAMH KPUCTAUIMYECKHUX PEIIETOK HEOPraHHYECKHX BEIECTB — METaIOB U
HemeTaJuioB (rpadura 1 anmasa), CI0KHbIX BELECTB (XJIOPHUA HATPHS ), UCCIIEOBAHUE 3aBUCMOCTH CKOPOCTH XMUMHYECKOH peaKiuu
OT BO3AEHCTBUA Pa3inyHbIX (PAKTOPOB; HCCIENOBAHHUE HJIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, MPOLIECCa AUCCOLIMALIUN KHCIIOT,
wesno4eil u cosei (BO3MOXKHO MCTIONb30BAHNE BHACOMATEPHAJIOB); MPOBEIECHHE OMBITOB, HILUTIOCTPUPYIOIIUX MPU3HAKH NMPOTEKAHUSA
peakimii MOHHOro odbmeHa (oOpa3oBaHKe OCajika, BblENEHUE raza, oOpa3oBaHWE BOJIbI);, OMbBITOB, WILIFOCTPUPYIOIUUX MPUMEPHI
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLuii (TOpeHHe, peakUMH pa3IokKeHHs, COCIMHEHHs), PACMO3HABaHHE HEOPTaHMYECKUX
BELLECTB C MOMOLIbIO KaYECTBEHHBIX PEAaKLIMii HA HOHBI; PelIeHHe SKCIIEPUMEHTAIbHbIX 3a/1a4

HemeTtaiunbl 1 uX COeUHEHMS

2.1

OOwas xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHUsI aTOMOB, XapaKkTepHble cTenenu okucnenus. Ctpoenne u puzndeckue
CBOWCTBA MPOCTBIX BELIECTB — raJloreHOB. XUMHYECKHE CBOMCTBA Ha MPUMEpe XJI0pa (B3aUMOIEHCTBHE C META/UIaMH, HEMETAJLIaMH,
menoyamu). Xnoposoaopos. ConsiHast KMCIOTa, XMMHYECKHE CBOICTBa, NoyyeHue, npumeHenue. Jleiicteue Xjiopa U XJIOpoBoopo/ia
Ha OPraHu3M 4ejioBeka. BaskHelimme Xa0puabl 1 X HaXOXKACHUE B TPUPOIE

2.2

OO6uias xapakrepuctika sneMeHToB VIA-rpynmnel. OcoOeHHOCTH CTPOEHHs aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u
(busnyeckue CBOICTBA MPOCTHIX BELIECTB — KUCIOPOAA M Cepbl. AJUIOTPOIHbIE MOAM(DUKALMKM KUCIOPOAa M cepbl. XUMHUYECKHE
cBoiictBa ceprl. CepoBoaopoa, cTpoeHue, pusnueckue U XuMudeckue cBoHCTBAa. OKCHABI Cepbl KaK MPEACTABUTENN KUCIOTHBIX
okcuaos. CepHasi KMCIIOTa, (PU3MUECKHe U XUMHUYecKHe CBOiCTBa (00LMe KaK MpeacTaBuUTelsl Kiacca KUCIIOT U crieluduyeckue).
XUMHUUECKHE peakLUH, JeXKallue B OCHOBE MPOMBILIIEHHOrO crnocoda nonyuenus cepHoil kucnorsl. I[Ipumenenue. Conu cepHoi
KHCJIOTBI, Ka4eCTBEHHAsi peakuus Ha cyiabdar-noH. HaxoxneHue cepbl m €€ coenuHeHHi B mpupope. XUMHYECKOE 3arpsi3HEHUe
OKpYy’KaroLlel cpe/ibl COeJIMHEHUSIMH Cepbl (KMCIIOTHbIE JIOKAH, 3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), Cr1OCOObI €ro NpeioTBpalleH s

2.3

Obmas xapaxktepuctuka 3aeMeHTOB VA-rpynnel. OCOOEHHOCTH CTPOEHHs aTOMOB, XapaKTePHbIE CTEMEHH OKHCIeHHs. A3OT,
pacnpocTpaHeHnue B mpupone, pusuueckne u xummueckue coiictBa. Kpyroeopor asora B mpupome. AMMHAK, ero (pu3snueckue
1 XMMUYECKHe CBOWCTBA, rojyueHue u npuMeHenne. Conu amMMOHuUs, UX (QU3MYECKHe M XUMHYECKUE CBOWCTBA, NMPHUMEHEHHE.
KavecTBeHHasi peakiMsi Ha HOHbI aMMOHMs. A30THas KHCJIOTa, €€ mnosydeHue, Gpusnyeckue U Xxumudeckue cBoiictpa (oduiue kak
MpEeaCTaBUTENs Kjacca KUCIOT U cneuuduueckue). Mcmonp3oBanne HUTPATOB M CONEH aMMOHMS B KadeCTBE MHHEPAIbHBIX
yaoOpeHuii. XuMHUYecKoe 3arpsi3sHeHne OKpyKaroLiei cpesibl COeIMHEHUAMH a30Ta (KUCIOTHbIE A0XKAM, 3arpsi3HEHHE BO3yXa, MOYBbI
1 BOJIOEMOB)
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Docop, annorponusie mopudukaumu Gpochopa, pusndeckue u xumuueckue csoricrea. Oxeun pochopa(V) u pocdopnas kucnora,
dusnyeckue 1 XMMUYecKue cBoiicTBa, nonyyenue. Mcnonb3osanne pochaTos B KauecTBe MHHEPAIbHBIX YI00peH i

Obmas xapaktepuctuka 31eMeHTOB [VA-rpynnbsl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapAKTEPHbIE CTEMEHU OKUCIIEHUS. YTIepon,
aJuIoTponHble MoaM(UKALMK, pacrnpocTpaHeHre B npupoxe, pusnyeckue W XuUMHUeckue cBoiicTa. Ancopdbums. Kpyrosopor
yriepona B npupoae. Okcuasl yriaepona, Ux (GU3NYECKHEe M XMMHUYECKHE CBOMCTBA, AEHCTBHE Ha KHBbIE OPraHM3MBbI, MOJy4YeHHE
U TpUMEHEHHue. JKonorudeckue npodnemsl, cBsizaHHble ¢ okcuaom yriepona(lV); runmoresa rnodanbHOrO MOTENaeHUs KINMATa,
napHukoBbiii 3ddekr. YronbHas Kucinora ¥ eé coiau, MX (U3MYEeCKHe W XMMHMYECKHe CBOKCTBA, MOJY4YeHHE W TPUMEHEHHE.
KauectBennas peakuusi Ha kapOoHar-uoHbl. Mcnonp3oBaHue kapOOHATOB B ObITY, MEAMLIMHE, MPOMBIMIJIEHHOCTH U CEJIbCKOM
XO351HCTBE

2.6

HepBOHal{a.ﬂbeIe MOHATHS 00 OpraHU4Y€CKHX BCULICCTBAX KaK O COCAHMHECHMUAX Yriaepoaa (MeTaH, 5TaH, 3THUJIEH, all€THUJICH, 3TaHOJI,
TJIMLEPUH, YKCYCHas KHCJ'IOTa). Hx cocTaB U XUMHUYECKOE CTPOCHHUE. [TonsiTHe 0 OHONIOrMYECKH BaYKHBIX BCILICCTBAX: JKHUPaAX, 6em<ax,
YIrJI€BOOAX — M UX POJIK B JKHU3HU YCJIOBCKA. MaTepnaanoe COUHCTBO OPraHHYCCKHUX U HCOPraHH4YCCKHUX COEMUHEHU

2.7

KpemHuuii, ero ¢gusuyeckue M XUMHUYECKHUE CBOICTBA, nosiyueHune u npumeHenue. CoenurHeHuss kpemHusi B npupoxe. OOimue
npenctasienus 00 okcune kpemuusi(IV) u kpemumnesoit kuciore. CHIMKAThl, UX HCIOAb30BaHHE B ObITY, MEAMLIMHE, MPOMBILI-
JeHHOCTU. BaxcHelue CTpoUTETbHBIE MAaTEePHANbl. KepPaMHKa, CTEKI0, LieMeHT, OeToH, xene300eroH. [Tpobnemer GezomacHOro
MCIOJIb30BAHUSI CTPOMTEJIbHBIX MaTEPHAJIOB B NTOBCEIHEBHOMN JKU3HU

2.8

XUMHYECKHIT OKCIIEPUMEHT: H3yueHue 00pa31i0B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJISTHON KHCJIOTHI, MPOBEACHHE KAUeCTBEHHBIX
peakimii Ha XJOPUI-MOHBI U HAaOJIFOJIEHHE MPU3HAKOB MX MPOTEKaHMsI, OMbIThI, OTpakaroline GusryecKkne i XMMUYECKHe CBOWMCTBA
rajioreHOB U MX COeIMHEeHHI (BO3MOJKHO MCIOJIb30BAHHE BUIEOMATEPUAIIOB), O3HAKOMIIEHHE C 00pa3iiaMu XJIOPH/IOB (rajloreHuIoB),
O3HaKOMJIeHHE ¢ OOpas3uamu cepbl U €€ COeAMHEHHMSMH (BO3MOXKHO MCMOJIB30BAHME BHAEOMATEPHAJIOB), HaOmOAeHHE mpouecca
oOyriMBaHus caxapa noj AeiiCTBeM KOHLIEHTPUPOBAHHON CEPHOMN KUCIIOThI, M3y4YEeHHE XUMHUUYECKUX CBOIMCTB pa3OaBJIeHHOH CepHOI
KHUCJIOTBI, TPOBENEHHE KA4YeCTBEHHOH peakuuu Ha cynbpaT-uoH | HAOMOAeHHWe Npu3HaKa €€ MPOTeKAHMs; O3HAKOMIIEHHE C
dusndecknMu cBoiicTBaMu a3ota, pocdopa u ux coenuHeHH (BO3SMOXKHO UCMOIB30BAHUE BUAEOMATEPHANIOB), 00pa3iaMy a30THBIX
1 (ochopHbIXx ynoOpeHuii; nojyyeHue, cobupaHue, pacrio3HaBaHHe M M3y4YeHHE CBOICTB aMMMaka; MpOBEIEHHE KayeCTBEHHBIX
peakuuii Ha HOH aMMOHHS U (GochaT-HOH U U3yUeHHE NMPU3HAKOB MX MPOTEKAHUs, B3aMMOAEHCTBHE KOHLUEHTPHPOBAHHOW a30THOI
KHCJIOTBI C MEJIbIO (BO3MOJKHO MCIOJIb30BAHNUE BHICOMATEPUAJIOB); U3yUYEHHE MOJIeNIel KPHCTAJNIMUECKUX PEeLIETOK ajimasa, rpadura,
(bynnepeHa; 03HaKOMJIEHUE C NPOLIECCOM aicOPOLIMM PaCTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM NPOTHBOIasa;
nojydeHue, codupanue, pacro3HaBaHUE ¥ U3YYEHHE CBOWCTB YIJIEKUCIIOTO ras3a; MPOBEAeHNEe Ka4eCTBEHHbIX peakluii Ha kKapOoHaT-
U CHUJIMKAT-UOHBI U H3yYEHUE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMIIEHHE C MPOAYKIUeH CHIMKATHOH MPOMBIIINIEHHOCTH, PeIIeHHe
SKCIEPUMEHTAJIbHBIX 3a1a4 1o TeMe «BajkHelile HeMeTalulbl U UX COeMHEHUs»

MeTajuibl 1 UX COEQUHEHHUS
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O6mas xapakTepuCTHKA XMMHYECKUX JIEMEHTOB — META/LIOB HA OCHOBAHHH UX nosioxkenus B [Teproanueckoil cHCTeMe XUMHYECKHX
snementos JL M. Menneneesa u crpoenus aroMoB. CTpoeHue MeTauioB. Metaiiyeckas CBsi3b U METAJUIMUECKasi KPUCTAJUINYECKas
pelérka. DIeKTPOXMMHUECKHH PsAll HANPSHKEHUI METaIOB

3.2

Du3nyeckre U XuMH4Yeckue cBoiictea Metaso. O6uue criocoObl noydeHus: MetasioB. [IOHSITHE O KOPPO3UH METAJIJIOB, OCHOBHbIE
crocoObl 3aLUThI X OT Koppo3uu. CrijiaBbl (CTallb, YyTYH, JOPATIOMUHHI, OpOH3a) U UX MPUMEHEHHE B ObITY M MPOMBILIJIEHHOCTH
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[[{enounsie meramnsl: nojoxkenue B [lepuoguueckoit cucreme xumuyeckux snemMeHToB J[ U, Menneneesa, crpoeHue Ux aToMOB;
HaxokJeHue B npuponae. Puznyeckue U XMMHYECKHUe CBOKCTBA (Ha rnpumepe HaTpus W Kaius). OKCHIbI M TMAPOKCUIbI HATPHUS M
kajusi. [IpumMeHeHe LIeTOUHbIX METAJIJIOB U X COeMHEeHUN

3.4

[IlenouHo3eMeNnbHBIE METAMIbl MAarHuil U KanbLui: nonoxkeHue B Ilepumopmueckoil cucteme xummueckux snemeHtos (M.
Meneneesa, CTpoOeHUE UX aTOMOB; HaXxOXkAeHue B npupoje. Puznyeckue U XMMUYECKHE CBOMCTBA MarHus v KaabLus. Baxueiimue
COEIMHEHMs KaJlbLysl (OKCHL, THAPOKCHL, coH). JKECTKOCTL BObI U CIOCOObI €€ yCTpaHEeHHUs]

Amomunuii: nonoxenue B Ilepuonuueckoit cucreme xumpueckux sneMeHTtoB J| M. Menneneesa, cTpoeHue aroma;, HaXOxKIEHHE B
npupoxne. Pusryeckre U XUMUYECKHe CBOMCTBA aFOMUHKs. AM(OTEpHbIE CBOHCTBA OKCH/IA U THAPOKCHUIA aJTFOMHHUSI

3.6

Keneso: nonoxenue B Ilepuoanyeckoit cucreme xumuueckux snemeHToB J[ M. Menneneesa, CTpoeHHE aTOMa;, HAXOXKJIAEHHE B
npupoze. Pusnyeckue U XUMUYECKUe CBOiCcTBa sxene3a. Oxcuasl, ruapokcunsl u conu xenesa(ll) u sxenesa(1ll), ux cocras, cBoiicTsa
1 1oJIydeHHe

3.7

XUMHYECKH I SKCIIEPUMEHT: 03HaKOMJIEHHE ¢ 00pa3amMy METaJIJIOB M CIJIaBOB, MX QU3UYECKHUMHU CBOICTBAMH, 3y4YE€HHE PE3YJIbTATOB
KOPPO3HUU METAJIOB (BO3MOYKHO HMCHOJIb30BAHHE BHICOMATEPHANIOB), OCOOEHHOCTE!H B3aMMOAEHCTBUSI OKCHIA KAJNbLUS M HATPHUA C
BOIOW (BO3MOKHO HCIOJIb30BAHUE BUIEOMATEPHANIOB), MCCIIEIOBaHHWE CBOMCTB JKECTKOW BOJBI, INpoOLecca rOpeHHs skene3a B
KHUCJIOpoae (BO3MOXKHO HCTIONIb30BAHHE BHICOMATEPHANIOB), MPHU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIHil Ha MOHbI (MarHus,
Kanbuusi, amomunus, tuHka, kenesa(ll) u xenesa(Ill), menu(ll);, Habmonenne n onmcaHue MPOLIECCOB OKPALIMBAHUS ILJIAMEHH
MOHAMM HATPHsl, KaJIusl U KaJbLusi (BO3MOKHO UCIIOIb30BAHUE BUEOMATEPHAJIOB); HCCe0BaHUE aM(POTEPHBIX CBOMCTB I'MAPOKCHIA
QTOMHHMS ¥ THAPOKCHIA LIMHKA, PEIICHHE YKCIIEPUMEHTAIbHBIX 3a/1a4 1o TeMe «BaskHeiie MeTaibl U UX COeTHHEHHS

XUMUs1 M OKpY’KaroLlasi cpena

4.1

Hosbie matepuanel u TexHosoruu. Beuiectsa u marepuasnbl B MOBCEAHEBHON JKU3HU uejoBeka. XuUMuUs U 370poBbe. be3onacHoe
MCTIONIb30BAHME BEHIECTB M XMMHYECKUX peakuuii B Obity. [lepBas momMoubs npu XUMHYECKUX 0JKOTax M OTPABJICHUSX

4.2

OCHOBBI IKOJOTHYECKOH TpaMOTHOCTH. XHUMHYECKOe 3arpsisHeHue okpyxkatoweit cpeapl IIJIK. Ponp xumum B peueHuu
sKosorudeckux rnpodaem. IIpupoHble HCTOUHUKH YTI€BOOPOAOB (YroJib, MPUPOHBI ra3, HeTh), MPOAYKTHI UX nepepaboTku, UxX
poJib B OBITY M MPOMBbILLIIEHHOCTH

4.3

XUMHYECKHUI IKCIEPUMEHT: H3yueHHe 00Pa31i0oB MAaTEPHAIOB (CTEKIIO, CIIABbI METAJUIOB, MOJIUMEPHbIC MATEPHAJIbI)




IMPOBEPSIEMBIE HA OI'3 I10 XUMUM TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJILHOM ITPOI'PAMMBI
OCHOBHOTI'O OBIIIET'O OBPA30BAHUA

Kon nposepsiemoro
TpedoBaHHS

IIpoBepsiembie TpeOOBAHHS K NPEIMETHBIM pe3yabTaTaM 0230BOro YpPOBHsI OCBOEHHS OCHOBHOH
o0pa3oBaTe/ibHOH NPOrpaMMbl 0CHOBHOI0 o0umero oopazosanusi Ha ocHose ®I'OC

IIpencrasaenue:

1:1

0 TTIO3HABAEMOCTH SIBJICHUI NpHUpPOAbI, TOHUMAHUEC 00BEKTUBHON 3HAYUMOCTH OCHOB X UMHYECKOMH HayKH KakK obmactu
COBPEMEHHOI'0 €CTECTBO3HAHUA, KOMITOHEHTA oO1uei KYJbTYPbI H npam‘nqecmﬁ ACATCIIBHOCTH YEJIOBEKA B YCJIOBUAX
COBPEMEHHOT'O O6U.[eCTBa; MMOHUMAHHEC MECTAa XUMHH CPEeAH NPYIrUuX €CTCCTBECHHbIX HAYK
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O HAy4YHbBIX METOAAX MO3HAHNMS, B TOM YHCJIC DKCTIEPHUMEHTAJIbHBIX U TCOPETUYECKHX METOAAX UCCICOOBaHNA BELLICCTB
U U3YYCHHA XUMHUYECKUX peaxuuﬁ; YMEHHUE HUCIIOJIB30BATb MOACIH 1A 00BsICHEHUSI CTPOCHUA aTOMOB M MOJIEKY.JI

1.3

o chepax npodeccHoHaNbHOI NesATebHOCTH, CBSI3aHHBIX C XUMHEH U COBPEMEHHBIMHU TEXHOJIOTUSIMUA, OCHOBAHHBIMU
Ha JOCTHXKEHMAX XMMHMYECKOH HAyKH, YTO MO3BOJUT OOyHArOLIMMCS pacCMaTpHUBaTh XUMHIO Kak cdepy cpoeit
Oynyueii npoecCHOHANbHOMN AeSITENIbHOCTH U CIIeNIaTh OCO3HAHHBIH BbIOOP XMMHUH KaK MPOGUIBLHOro MpeaMera rnpu
Mepexojie Ha YPOBEHb CpeIHero oduero oopa3oBaHus

Bnanenue cucteMoil XMMUYECKHX 3HAHUH U YMEHHE MPUMEHSTh CUCTEMY XHMHUYECKUX 3HAHUH, KOTOPas BKJIIOYAET:

2.1

BOKHENUIINE XHMUYECKHE MOHATHS. XUMHYECKHI DJIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIOKHOE BELIECTBO,
OJIHOPOJHASI U HEOAHOPOIHASI CMECh, OTHOCHUTEINIbHBIE aTOMHAsI U MOJIEKYJISIPHASI MAacChl, KOJIMYECTBO BELLECTBA, MOJIb,
MOJISIpHasi Macca, MOJISIPHbIA O0BEM, OKCH, KHCJIOTA, OCHOBaHME, COJIb (CPeaHsisi), XUMHUYECKas Peakiysi, peaKLuu
COEIMHEHUS], PEaKLUN PA3JIOKEHUs, PEaKLMH 3aMELICHHs], peakiuuu oOMeHa, TerioBoil d(P(PEeKT peakuuu, K30- U
OHAOTEPMUYECKHE PEaKLHH, PACTBOP, MAcCcOBasi OOJs XHUMHYECKOTO 3JIEMEHTa B COEOHHEHHH, MaccoBasi HOJs W
MPOLIEHTHAs KOHLIEHTPALIMS BELLECTBA B PACTBOPE, SAPO aTOMa, 3JIEKTPOHHBIN CJI0H aroMa, aroMHasi OpOUTalib, panyc
aToMa, BAJICHTHOCTb, CTEMEeHb OKHCICHUs, XHMUYECKasi CBsA3b, JJEKTPOOTPHLATEIbHOCTD, MOJSIPHASE U HENOJIsIpHAst




Kon nposepsiemoro
TpedoBaHMS

IIposepsiembie TPeOGOBAHUSA K NPEAMETHBIM PE3y/IbTATAM 0230BOr0 YPOBHS OCBOCHHSI OCHOBHOH
o0pa3oBaTe/bHOI NMPOrpaMMbl OCHOBHOI0 00u1ero oopasoBanus Ha ocHope ®I'OC

KOBAJICHTHAasi CBs3b, WOHHAs CBs3b, METAJUIMYECKash CBsA3b, KPUCTAJUIMYECKas pelérka (aToMHas, WOHHas,
METa/TMYECKasA, MOJIEKYJsipHas), WOH, KAaTHOH, AaHHOH, OSJIEKTPOJUT U HEJICKTPOJIMT, JJIEKTPOIUTHYECKAs
aucconranus, p€aKkuuu HOHHOT'O OGMGHa, OKHUCJIUTECIBHO-BOCCTAHOBUTCIIBHBIC ~ PCAKIHH, OKHCJIUTECIIb H
BOCCTaHOBUTEJIb, OKUCJIEHUE M BOCCTAHOBIICHHUE, 3JIEKTPOJIN3, XMMHYECKOE PaBHOBECHE, 00paTHMbIe U HeoOpaTHMbIe
peakLMu, CKOPOCTb XUMHUECKON peakuuu, katamuszarop, [1J1K, kopposus metannos, Criasel

OCHOBOMOJIATAIOLINE 3aKOHBI XUMHU: 3aKOH COXpaHEHHsI Macchl, nepuoanydeckuit 3akoH . 1. Menneneesa, 3akoH
MOCTOSIHCTBA COCTaBa, 3aKOH ABOraJpo

TCOPUH XUMHU. aTOMHO-MOJIEKYJISIpHas TEOPUsl, TCOPUS 3H€K’I‘p0.ﬂHTI/I'~leCKOﬁ JAUCCOLHALMH

Bunagenne ocHoBaMH XMMUYECKON rPaMOTHOCTH, BKJTFOYAFOLLEH:

(U%)
[—

YMEHHE MPaBHJILHO MCIOJb30BaTh M3YYEHHBIC BELIECTBA M MaTepHabl (B TOM UHCJIE MUHEPAJbHbIE YIOOpeHus,
METaJUTbl U CIUIAaBbl, MPOAYKTHI MepepadOTKH MPUPOAHBIX UCTOYHHKOB YIJIEBOIOPOAOB (YIiis, MPHPOAHOTO rasa,
HepTH) B ObITy, CEJIbCKOM XO3sICTBE,
Ha TPOM3BOACTBE MU MOHHMAHME 3HAYEHUS JKUPOB, OENKOB, YIIEBOAOB U OpraHM3Ma 4YeJNOBEKa, YMEHHE
MPOrHO3UPOBATh BIMSHUE BELIECTB M XMMUYECKUX MPOLIECCOB HAa OPraHU3M YeJIOBeKa M OKPYIKAFOILYIO MPUPOIHYIO

cpeny

32

YMEHUE HMHTCTPUPOBATD XUMHYECCKHE 3HAHUA CO 3BHAHUAMHA NPYTUX y"Ie6HbIX npeaMeTOB

(%]
(o8

HaJIu4He OmbITa paboThl C PA3IMYHBIMM MCTOYHHKAMH HHOOPMALMU MO XUMUHU (HayyHas M HAyYHO-MOMyJspHAs
JIUTEpaTypa, CIOBAPH, CIIPABOYHUKH, HHTEPHET-PECYPChI)

34

yMeHHe OObEeKTHBHO OLEHMBATh MH(POPMALIMIO O BEIIECTBAX, UX MPEBPAIUEHUSX U MPAKTUYECKOM MPUMEHEHHH H
YMEHHUE HCMOJIb30BaTh €€ s peIleHns yueOHO-O3HABaTEeNIbHBIX 3a/1a4

Bnanenne OCHOBaMM MNOHATHIHOrO ammapata W CHMBOJHMYECKOTO $3blKa XHMHH [JIsi COCTaBIEHHs (hOpMYyJ
HEOPraHWYeCKUX BEIIECTB, YPaBHEHMI XMMMYECKUX peakLuii, ocHoBamMu xumudeckoii HomeHknatypsl (IUPAC u
TPUBHAILHON)

VYMenne oOBSCHATH CBA3b MOJIOXKEHUs1 3aeMeHTa B Ilepuoanueckoii cucTeMe ¢ YMCIOBBIMU XaPaKTEPUCTHKAMH
CTPOEHHs aTOMOB XMMHMYECKMX 3JIEMEHTOB (cocTaB M 3apsii sijapa, olluee 4YKMCIO 3JIEKTPOHOB), pacrpeneieHuem
3JIEKTPOHOB I10 SHEPreTHYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPHOIOB, KAJHS M KaJbLHUs

IlpencraBneHre O MEPUOAMYECKONW 3aBUCHMMOCTU  CBOICTB XMMMYECKHUX 3JIEMEHTOB (pajguyc aroma,
ANEKTPOOTPHLIATEILHOCTD), MPOCTBIX U CIOJKHBIX BELIECTB OT MOJIOKEHHs 37eMeHTOB B Ilepuonnueckoii cucreme (B
MaJIbIX NIEPHOJIax W IJIABHBIX MOATPYIIAX) M 3MEKTPOHHOTO CTPOEHUS aTOMa

YMmeHue KiaccupuuupoBaTh:




Kon nposepsiemoro

IIposepsiembie TPeOOBAHNS K NPEAMETHBIM Pe3yIbTATAM 0230BOr0 YPOBHS 0CBOEHHSI OCHOBHOM

TpedoBaHus o0pa3oBaTe/ibHON NPOrpaMMbl OCHOBHOIO 00u1ero oopazoBanusi Ha ocHose PI'OC
7| XUMHYECKHUE 3JIEMEHThI
7.2 HEOpPraHU4yeCKUe BELIECTBa
1.3 XHMHYECKHUE PEAKLIUU
8 YMeHune onpenensrh:
8.1 BAJICHTHOCTb U CTEMEHb OKMCICHHUS] XUMUYECKUX 3JIEMEHTOB, 3aps HOHA
8.2 BUJ XUMHUYECKOH CBSI3H U THI KPUCTAJUIUYECKOH CTPYKTYPhI B COETMHEHUSIX
83 XapakTep cpesibl B BOJHBIX PacTBOPax BELIECTB (KUCJIOT, OCHOBAHHIA)
8.4 OKMCJIMTENb U BOCCTAHOBUTEIb
9 VMeHune XxapakTepu3oBarh pr3HYecKre U XUMHYECKHEe CBOICTBA:
91 MPOCTBIX BEIIECTB (KUCIOPOX, 030H, Bogopon, rpadut, anmMas, kpeMHuii, a3ot, pocdop, cepa, XJI0p, HATPUil, KaJuii,
MarHui, KajablUii, aTFOMUHHI, JKee30)
CJIO’KHBIX BELIECTB, B TOM YMCJIE€ UX BOJHBIX PACTBOPOB (BOJa, aMMHAK, XJIOPOBOJIOPO/, CEPOBOAOPO, OKCHJIbI U
99 ruapokcuael Metaio I-1TA rpynmn, amomunus, menu (II), uunka, sxenesa (11 u III), okcunsl yrauepoxa (11 u IV),
' kpemuus (IV), azora u ¢ocdopa (II1 u V), ceper (IV u VI), cepuucras, cepnas, azotucras, azotHas, dochophnas,
YroJibHasl, KpEMHHMEBasl KUCJIOTA U X COJIN)
MPOTHO3UPOBATh U XapaKTepU30BaTh CBOMCTBA BEILECTB B 3aBUCUMOCTHU OT UX COCTaBa M CTPOEHUS, IPUMEHEHUE
93 BEIIECTB B 3aBHCHMOCTH OT MX CBOWCTB, BO3MOXXHOCTb NPOTEKAHUS XUMHYECKHX MNPEBPAIICHUH B Pa3IMYHBIX
YCJIOBUSIX
10 YMeHHe COCTaBIsITh MOJIEKYJIIPHBIE U HOHHbBIE YPABHEHUS peakLMii, B TOM YHCIIE:
10.1 peakLuii HOHHOro oOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKLIUI
10.3 WJUTIOCTPUPYIOLHUX XUMHYECKHE CBOHCTBA M3YUEHHBIX KJIACCOB (TPYIIT) HEOPraHUYECKHUX BELIECTB
10.4 MOATBEPIKAAIOIIMX N'€HETHYECKY B3aMMOCBSA3b MEXKAY HUMH

11

YMeHue BerMUCAATH (MPOBOAUTL PACUETHI):

OTHOCHUTEJIbHY0 MOJICKYJISIDHYHO W MOJBSIpPHYKO MAcCCbl BEIIECTB, MACCOBYH) HOOJIKO XHMHYECKOro 3JICMEHTA B
COCAHMHEHHH

1.2

MaCCOBYHO DOJIKO BEUIECTBA B PaCTBOPE,

11.3

KOJIMYECTBO BELIECTBA U €r0 Maccy, 00beM rasos
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114 10 yPaBHEHUSIM XUMUYECKUX PEAKLIMI U HAXOAUTh KOJIMYECTBO BELIEeCTBA, 00BEM 1 MacCy peareHTOB WM MPOAYKTOB

peakuuu
12 Bnanenue (3HaHue OCHOB):

121 OCHOBHBIMH METOJAMH HAy4YHOTrO MO3HaHUS (HAOMIONEHHE, HM3MEPEHHE, JKCMEePHUMEHT, MOAETUPOBAHHE) MpU
M3Y4EHUN BEIIECTB U XMMUYECKHX SIBJIEHUIT; yMeHne chopMyIupoBaThk MpoliieMy U MPEeUIOKUTh MYTH €€ pelleH s

12.2 Oe3omacHol paboThl C XMMHUUYECKMMHU BeLECTBAMH, XUMHUYECKOI Nocy 1ol 1 1abopaTopHbIM 000py10BaHHEM
npaBujaaMu Oe30macHOr0 OOpalieHust ¢ BELIECTBAMM, HCIOJIb3YeMbIMM B TOBCEIHEBHOH JKHM3HH, NPaBUIaMH

123 noaenfmm B 1enax cOeperkeHus 3I0pOBbA U ?prmaromeﬁ npnpoz:mzﬁ cpenbl, MOHUMaHue Bpena (OMmacHOCTH)
BO3/IEHCTBHs HAa JKHUBbIE OPraHMU3Mbl ONPEAENEHHBIX BEIIECTB, CIOCOOOB YMEHBIUEHUS WU IMPEAOTBPALLEHHUS HX
BPEAHOTrO BO3ACHCTBUS

13 Hanuvne npakTH4eCKUX HABBIKOB IJIAHUPOBAHUS M OCYIECTBIIEHHUS CAEAYIOMNX XHUMHYECKHX IKCTIEPHMEHTOB:

13.1 M3yueHHe U OnucaHne (PU3UYECKHX CBOMCTB BEIIECTB; 03HAKOMIIEHHE C ibnsuqecmmn M XUMHYECKUMH SIBJICHUSIMHU;
OMbIThI, WLTKOCTPUPYIOLIME NPU3HAKU MPOTEKAHUSA XUMHUYECKUX PeaKiiiii

13.2 U3y4eHHe CrocoOOB pa3aeneHus cMecei

133 MOJIy4EHHUE KHUCJIOpOAa M M3Y4EHHE fro CBOHCTB, MOJy4€HHE BOAOPOAA U nzyqeriue €ro CBONCTB, MOJy4YEHHE
YIJIEKHCIIOro ra3a U U3y4eHHe ero CBOMCTB; MOJy4YeHHe aMMUaKa 1 M3y4EeHUe ero CBONCTB

13.4 MPUrOTOBJIEHUE PACTBOPOB C OINPEEIEHHON MACCOBOM 0J1€i1 paCTBOPEHHOIO BEILECTBA

135 NPUMEHEHUE HHJIMKAaTOPOB (vnaxmyca, MeTuiiopaHka U (eHondranenHa) Ajs ONpeAeNeHUs: XapakTepa cpejibl B
pacTBOpax KHUCJOT U LIeJ04ei
UCCJIeIOBAHHUE U ONMHUCAHNE CBOICTB HEOPTraHMUYECKUX BELLECTB Pa3/INYHbIX KJIACCOB; U3Y4EHHE B3aUMOAEHCTBHUS KUCIIOT

136 C MeTa/lylaMH, OKCHIaMHU METaJJIOB, PaCTBOPUMBIMH M HEPACTBOPHUMBIMH OCHOBAaHMSIMH, COJISIMH; MOJIyYEHHE
HEePacCTBOPUMBIX OCHOBAHUH; BLITECHEHHE OJTHOTO METaJljIa IPYTUM U3 PacTBOPA COJH; UCCIeAOBaHNe aM(POTEpHBIX
CBOMCTB I'MAPOKCHIOB aJIFOMUHMS U [IMHKA
pelieHne SKCMepUMEHTalbHbIX 3a7a4 1o TemaMm: «OCHOBHbIE KJIACChl HEOPraHMYECKUX COEAMHEHMI»,

13.7 «DnexkTponuTnyeckas auccouuaumsy, «BaxHelne HeMeTabl U UX coequHeHus»,; «Baxkuelnue MeTanabl U ux
COCOUHECHUS»
XUMHYECKHE IKCIIEPUMEHTBI, HLTIOCTPUPYIOINE MPU3HAKYH NMPOTEKAHHs PEaKLHii HOHHOTO OOMEHA; KaueCTBEHHbIE

138 peakLMd Ha MPUCYTCTBYIOILME B BOAHBIX PacTBOpaxX HOHbBI XJIOpUA-, Opomua-, MOmMA-, cyibdart-, docdar-,

kapOOHaT-, CHJIMKAT-aHUOHBI, THAPOKCUA-UOHBI, KATHOHbI AMMOHUS, MAarHUs, KaJbLMs, aIOMUHM, kenes3a (2+) u
xenesa (3+), menu (2+), uuHKa
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14 VYMenue:

MNPEACTABIIATL PE3YJIbTAaTbl SKCIIEPUMEHTA B (bOpMe BBIBOJIOB, A0Ka3aTeJIbCTB, Fpa(bHKOB U TaOJMIl U BBISIBJIATH
OMIMHPHICCKUEC 3aKOHOMECPHOCTH

14.1

YCTaHABJIUBATH CBA3H MCKOY PEaJIbHO Ha6.]HOIlaeMbIMI/I XHUMHUYCCKUMH ABJICHUAMH H NPOLECCaMH, MMPOUCXOOAIUMH

14.2
B MAaKpO- 1 MUKPOMHUPE, OOBSICHATH MPUYHHBI MHOr000pa3Hsi BELIECTB

INEPEYEHB JIEMEHTOB COAEPKAHHUSA, TIPOBEPAEMBIX HA OCHOBHOM INOCYJAPCTBEHHOM 3K3AMEHE 110 XUMHWH

Kon [IpoBepsiemblii 2J1eMEHT COAePKAHUS
1 IlepBOHayaibHbIe XUMUYECKHE IMOHSATHSI
1.1 | Yucrtsie Bemectsa u cmecu. CriocoObl pazaeneHus cMecei
1.2 | ATombl U MOJIEKyJIbI. XUMHUYeCcKue 3y1eMeHThl. CHUMBOIBI XUMUYECKHX 31eMeHTOB. [IpocThie u cnojkHbIle BelecTsa.
1.3 | Xumunueckasi popmysia. BajeHTHOCTh aTOMOB XUMHUYECKUX 3JieMeHTOB. CTeneHb OKUCIIeHHUs
14 3akoH nocTtosiHCTBA cocraBa BellecTB. OTHOcuTenbHas aromHas Macca. OTHocHTeNnbHas MOJIEKyJisipHas Mmacca. Maccoasi 10
' XUMHUYECKOTO 3JIEMEHTA B COeTMHEHHH
15 Komuyecrso Bemecrsa. Monb. MonsipHass Macca. MonsipHblii 00b€M ra3oB. B3auMoCBs3b KOJMYECTBA, MAcChl M YUCHA CTPYKTYPHBIX
' €IMHHI] BELECTBA
1.6 | ®usuueckue U XUMHUYECKHUE SIBJICHUs. XUMHYECKasi peakLus U e€ MPU3HaAKU. 3aKOH COXPAHEHHSI MAaCChl BEIeCTB. XUMHUYECKHE YPaBHEHHS
2 | Ilepuonuueckuii 3axoH u [lepuonnueckas cucrema xumuueckux aneMeHTos /[ Y. Menneneesa. CtpoeHue aToMOB
21 [Tepuoauueckuii 3axon. Ilepuoanueckas cucrema xumuueckux snemeHToB JL U, Menneneesa. [lepuonsr u rpynmnel. @usnyeckuii CMbICI
' MOPSIAKOBOrO HOMEpa, HOMEPOB NMEPHOAA U IPYIIIbI JJIEMEHTA
29 Ctpoenne atomoB. CoctaB atoMubIxX sizep. M3oronbl. DnexTponbl. CTpoeHHE dIEKTPOHHBIX 000J0YEK aTOMOB MEPBbIX 20 XUMHUYECKUX
| snementos Ilepuonuueckoit cucremel JI.M. Menneneesa
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3aKOHOMEPHOCTH B M3MEHEHMM CBOWHCTB XHMMHUYECKHUX OJJEMEHTOB MNEepPBbIX TPEX MNEPHOAOB, Kajaus, KaablLusa (paguyca aTOMOB,

2.3 | 3NeKTPOOTPULIATENIBHOCTH, METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB) U UX COEJIMHEHUI B COOTBETCTBUH C MOJIOKEHUEM 3JIEMEHTOB B
Ilepuoauyeckoii cucTemMe U CTPOEHUEM HX aTOMOB
=
3 CTtpoeHue BelecTsa
31 Xumunyeckasi csizb. KoBajsieHTHast (noJjisipHasi U HEMOJISipHAst) CBsI3b. DJIEKTPOOTPHULIATEIbHOCTh XUMHYECKUX 3JieMeHTOB. MOHHas CBS3b.
' Mertannuyeckas CBsi3b
39 Tunbl KpUCTAJUIMYECKUX PEIIETOK (ATOMHAsi, MOHHAs, MeTaJUIMYecKas), 3aBUCHMOCTb CBOMCTB BEIIECTBAa OT THIA KPUCTAJIHYECKON
' PEIETKH U BUAA XUMHYECKOH CBSI3H
4 | Baxueiiue npeacTaBUTeNN HeOpranuyeckux sewmecTs. Hemeramibl u ux coenunenust. Metanibl U X COEIMHEHUS
Knaccupukauus u HOMEHKJIATypa HEOPTaHHYECKUX COENUHEHMI: OKCHIOB (Comeobpa3yromue: OCHOBHbIE, KHCIOTHBIE, aM(pOTepHbIE) 1
4.1 | HeconeoOpasyrolue, OCHOBaHUI (LIENIOYM M HEPaCTBOPUMbIE OCHOBAHMS), KUCJIOT (KHCIOpOJCoep/Kaliue U OECKUCIOPOAHbBIE, OIHO-
OCHOBHBIE U MHOTOOCHOBHBIE); COJIei (CPeIHUX U KHCIIBIX)
49 duzuyeckne U XUMHUYECKHE CBOICTBA MPOCTBIX BELIECTB-HEMETAJUIOB. BOIOPOAA, XJIOpa, KHCIOpoaa, cepsl, a3ora, (Gocdopa, yriaepona,
' KPEMHHsI
43 ®usnyeckne U XUMHYECKHE CBONHCTBA MPOCTHIX BELECTB-METAJIOB. JIMTHS, HATPUS, KaJIus, MArHUS M KalbLUs, aJIOMUHUS, XKeje3a.
s o o
DNEKTPOXUMHYECKHI Psiji HANIpPsDKEHUH METaJlJIOB
4.4 | dusnyeckue U XMMHUYECKHUE CBONCTBA BOJOPOAHBIX COSAMHEHUI HEMETAIJIOB: XJIOPOBOIOPO/IA, CEPOBOAOPOAA, AMMHAKA
45 duznueckue U XUMHYECKHe CBoOicTBa OkcuaoB Hemetaywio: cepbl (IV, VI), azora(ll, 1V, V), docdopa(Ill, V), yraepona(ll, IV),
' kpemuusi(1V). ITonyuenue okcuaoB HeMETALIOB
4.6 | Xumuueckue cpoiicTBa okcuaos: Metayuios [A-IIIA rpynn, muuka, meau(1l) u xenesza(Il, III). [Tonyyenne okcunos meramion
47 XUMHYECKHe CBOMCTBA OCHOBaHHWI M aM(pOTEPHbIX MMAPOKCUIOB (Ha MpUMepe I'MAPOKCUIOB aJIOMHHUS, skene3a, uuHka). [lonyueHue
' OCHOBAHUH 1 aM(OTEPHBIX THAPOKCUAOB
48 OO01pe XUMUYECKHUe CBOWCTBA KUCIIOT: XJIOPOBOIOPOAHOM, CEPOBOAOPOAHON, CEPHUCTOM, CepHOH, a30THOM, (ochOopHOIi, KPEMHHUEBOI,
' yronpHoi. Ocobble XMMHUYeCKHe CBOWCTBA KOHLIEHTPUPOBAHHON CepHOM U a30THOI kucioT. [TonyyeHne KuciaoT
4.9 | Obmue xummueckue cBoiicTBa cpeanux coneil. [Toayuenue conei
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4.10 | ITonyuyenue, cobupaHue, pacrio3HaBaHHE BOAOPOAA, KUCIOPO/Ia, aMMHUaKa, yrieKHcIoro rasa B jjadopaTopuu
4.11 | INonyueHue aMMuaka, CEPHOM M a30THOI KUCJIOT B MpoMmblLieHHOCTH. Ob1ue crnocoObl nosy4yeHust MeTaion
4.12 | I'eHeTnyeckas CBsI3b MEKY KJIACCAMU HEOPIraHUYECKUX COEIMHEHUI
5 XHUMHYECKHUE peaKki iy
51 Knaccupukanus XuMHYECKUX peakLHil MO pa3JHuHBIM IPHU3HAKAM: 110 YHCJTY U COCTABY YHACTBYIOLINX B PEAKLIMH BEILECTB, 10 TeIJIOBOMY
' 3¢ deKTy, Mo USMEHEHUIO CTEeNeHel OKUCIeHUs XUMUYECKUX 3JIEMEHTOB
59 Tennosoit 3¢pdexr xumuueckol peakuuH, TEPMOXMMHMYECKHE YPAaBHEHMs. JK30- M JHAOTEPMHHYECKHE peakuuu. TepMOXHMHYECKHe
' ypaBHEHUs
53 OxuCIUTeIbHOBOCCTAHOBHUTENbHBIE peakuun. OKUCIUTeNN U BoccTaHOBUTENHU. ITponeccsl OKHCIeHHs 1 BOCCTAHOBICHHS. DJIEKTPOHHBIH
wd “
OalaHC OKHCIUTETbHOBOCCTAHOBUTENILHON peakLun
54 Teopus anexkrponuruyeckoil auccoumaun. KaTnoHbl, aHHOHBL DJIEKTPONUTBHI U HEIJIEKTPONUThL. CuibHble M Cl1adble 3JIEKTPOJIHTHL
' Crenens aucconuanuu
5.5 | Peakuuu nonHoro obmMeHa. Y ciioBusi poTekaHHs peakLuii HOHHOro 0OMEHa, MOJIHbIE U COKpALIEHHbIE HOHHBIE YPABHEHHS! peaKLii
6 | Xumus 1 OKpy»Kawouas cpeaa
6.1 Bemectsa 1 MaTepuabl B MOBCEIHEBHON )KU3HH YeIOBeKa. besonacHoe nCnonb30BaHue BELIECTB U XUMHUYECKHX peakiuii B jabopatopuun
' u OpiTy. IlepBasi moMoub MpU XUMHYECKHX OKOrax M OTPaBJICHUSIX
XuMHUeckoe 3arps3HeHHe OKpyskaromeH cpeabl (KUCIOTHbIE NOXKAM, 3arps3HEHHE MOYBbI, BO3AyXa M BOAOEMOB), CHOCOOBI €ro
6.2 | npenorepauenus [Tpenenbras nonycrumas konuenTpauus sewects (ITJ1K). Poab XuMun B peLiieHn# 3K0JOru4eckux npodnem. Ycunenue
MapHUKOBOTO 3G dexTa, pa3pyLieHHe 030HOBOIO CJIOs
[Tpumenenune cepel, a3ota, hocdopa, yrinepona, KpeMHHUsI U UX COEAMHEHHIT B OBITY, MEUIIMHE, TPOMBILLIEHHOCTH U CEJIBCKOM XO35HCTBE.
6.3 | [Ipumenenne MeTaNNIOB U CIUIABOB (CTajb, YYTyH, AIOPATIOMUHUHN, OpoH3a) B OBITY M NPOMBIIIIEHHOCTH UX coeauHeHuil. [TonsaTue
0 KOPPO3HH METAJLIOB, OCHOBHbBIE CIOCOOBI 3AIUUTHI HX OT KOPPO3UH
6.4 [TpupoaHble UCTOYHMKU YIJIEBOAOPOAOB (Yrosb, NPUPOAHBINA ra3, He(Thb), NPOAYKTEl UX mepepaboTku (OeH3MH), UX pojib B ObITY M

IIPOMBILIJICHHOCTH
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6.5 HepBOHa‘Ia.ﬂbele MOHSTHS 00 OPraHHYE€CKUX BELIECTBAX KaK O COCAUHEHUAX YyIjeponaa (Me'r aH, 3TaH, 5TUJICH, all€THJICH, 5TaHOJI, ITULEPHH,
' YKCYCHast KI/ICJ'IOTa). IToHsiTHe 0 OHONMOrMYECKH BaJKHBIX BELIECTBAX: JKHpax, 6em<ax, yriaesoaax — M UuxX poJik B J)KU3HH YE€JIOBCKa

7 Pacuérsr;

7.1 | no bopmynam XUMHYECKUX COEIMHEHMI

7.2 | macchl (MACCOBOM) A0IH PACTBOPEHHOTO BELIECTBA B pACTBOPE

7.3 | N0 XMMHYECKUM YpaBHEHHSIM

YUYEBHO-METO/IUYECKOE OBECIHIEYEHUE OBPA3OBATEJ/IBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

1. 'abpuensn O.C., Octpoymos W.I'., Cnaako C.A. Xumus. 8 kiiacc: y4eOHUK 1si 00nieo0pa3oBaTe/IbHbIX OpraHu3aiyii.
2. JIeMOHCTPALMOHHBIE MATEPHAIIBI:

[leproauueckas cucrtema xumuueckux aemenTos J[ M. Menaeneesa;

Tabnuua pacTBOPUMOCTHU COJIEH, KUCJIOT U OCHOBAaHUM

METO/IUYECKHUE MATEPHAJIbBI /JUIA YYUTEJIA

1. YYEBHUK JUJIS OBIIIEOBPA3OBATEJIbHBIX OPTAHM3ALIMU: Ta6puensn O.C., Octpoymon W.T, Cnaaxos C.A.
Xumus. 8,9 knacc: yueOHuK Uit 001eo0pa3oBareIbHbIX OpraHu3aluii

2. METOJIMYECKOE ITOCOBHE. 8- 9 KJIIACC (ABTOPbBI O. C. TABPHUEJISIH, U. I OCTPOYMOB, C.A.CJIAZIKOB).
3. TIPOr'PAMMA KYPCA XUMWU JIJIA 8—9 KJIIACCOB OBIIEOBPA3OBATEJIbHBIX YUPEXIEHUM



(ABTOPBI O. C. TABPUEJISIH, C. A.CJIAJIKOB).

4. PABOUYAA TETPAID. 8-9 KJIACC (ABTOPLHIL O. C. TABPUEJIAH, C. A. CIIAAKOB).

5. TETPAIb AJII TABOPATOPHBIX OINIBITOB U I[TPAKTHUYECKHWX PABOT.8- 9 KIIACC

(ABTOPBI O. C. TABPHEJISH, U. B. AKCEHOBA).

6. [IPOBEPOYHLIE U KOHTPOJIbHBIE PABOTBI. 8-9 KJIACC (ABTOPBI O.C.I'”ABPUEJISIH, U.B. TPUT'YBUAK)

7. XUMHUA B TECTAX, 3AJAYAX U YITPAXKHEHUAX. 8, 9 KIIACC (ABTOPLI O. C. TABPUEJIAIH, Y. B.TPUI'YBUYAK
IHHAPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH HHTEPHET

http://www.alhimik.ru. IIpeacraeneHsl cneayrolue pyOpUKy: COBETH aDUTYPUECHTY, YUHTENI0 XUMHU, CTIPABOYHUK (OYEHb
6onpias nogdbopka TabNuLl ¥ CIPABOYHBIX MaTepuaioB), «Becenas XuMusa», HOBOCTH, ONIUMNHAIE], «KyHCTKamMepay (MHOrO
HHTEPECHBIX HCTOPHYECKUX CBEACHHIA).

2. http://www.hij.ru. XKypnan «XuMHs U JKM3HB)» 3aHUMATEIBHO PACCKA3BIBacT 000 BCEM MHTEPECHOM, YTO IMIPOUCXOINT B
HAyKe ¥ MHPE, B KOTOPOM MBI SKHBEM.

3. http://chemistry-chemists.com/index. html. SnekTpoHHBII XypHAT « XUMUKH ¥ XUMHSI», B KOTOPOM NPEACTABICHBI OMBITHI
0 XUMHH ¥ 3aHUMaTeNIbHas NHPOpMAaLKs, TO3BOJSIOIHE YBISYh YUCHHKOB SKCIIEPUMEHTANBHOM YaCThHIO MPEaMETa.

4. http://c-books.narod.ru. BceBoaMokHast TUTEpaTypa MO XUMHH.

5. http://www.prosv.ru/. [Tocobus njis y4aluxcs, B TOM YUCIE I MOATOTOBKH K UTOroBoi arrectauuu (OI'3 u EI'3),
METOAMUYECKHE NOCOOUs T YUNTENeH, Hay9HO-MIOMYNIAPHAS IMTEPATypa MO XUMHH.

6. http://1september.rw/. XKypHan npeaHa3zHaueH HE TONBKO JTA yUUTENeH
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