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1. Conep:xxanue yueOHOT0 mpeaMera

Xumusa 8 knacc

[lepBOHAYATBHBIC XUMUYECKHUE TTOHSATHUS

[Ipeqmer xumuu. *Ponp xumum B Ku3HM uyejoBeka.* Tema W BemiecTna.
dusnyueckrue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB. *XUMUS B CUCTEME
HayK.™ YUucTeie BemecTBa u cmecu. CriocoObl pasznenenus cMmeceil. [IpaBuna 6e3omacHoro
oOpailieHusi C BelllecTBaMU U JIabopaTOpHbBIM oOopynoBanueMm. *[loHsaTHe o0 meTomax
MO3HAHUS B XUMHUH.*

ATOMBI U MOJEKYJIbl. XUMUUYECKHE DJIEMEHTHI. 3HAKU (CHUMBOJIbI) XUMHYECKUX
anemeHToB. OTHOCUTEIbHAS aTOMHas Macca. [IpocThie U cliokHBIE BelecTBa. ATOMHO-
MOJICKYJISIPHOE YUEHUE.

Xumuueckas dopmyina. BaJeHTHOCTP aTOMOB XMMHUUYECKUX DJIEMEHTOB. *3aKoH
MIOCTOSTHCTBA COCTaBa BeriecTB.* OTHOCUTENIbHAS MOJICKYJIsIpHAst Macca. MaccoBas 10515
XUMHUYECKOTO DJIEMEHTA B COEJIUHEHUH.

dusnyeckne W XUMHYECKHE SBJICHUSA. XHUMHUYecKas peaknus. [Ipusnaku
XUMHYECKUX peakinil. YpaBHEHUS XUMHUYECKUX PEAKIUH. 3aKOH COXPAHEHHUS MAaCChI
BenlecTB. Knaccudukanuss XAMHYECKMX peakuuid  (COeAMHEHMs, Pa3NIOKEeHHUS,
3aMelleHus, 0OMeHa).

XUMHUYECKUH IKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCYNIOH, C MpaBUIaMU
paboThl B JIAOOpaTOpUU M MpUEMaMH OOpallleHUsT C JIA0OPaTOPHBIM O0OOPYIOBAHHEM;
U3y4YCHHE U OMNUCaHhe (PU3UYECKHX CBOWCTB 00pa3lloB HEOPraHWYECKUX BEIIECTB,;
HabOmoieHne Gpu3nyeckux (TUIaBlIeHUE BOCKA, TasTHUE JIb/la, PACTUPAHUE caxapa B CTYIIKE,
KUATICHUE ¥ KOHJCHCAIMsI BOJbI) U XMMHUYECKUX (TOPEHUE CBEYH, NMPOKAIMBAHUE MEIHON
IIPOBOJIOKH, B3aMMOJICCTBHE MeEJIa ¢ KHUCJIOTOM) sIBJICHUM, HAOJIOJCHHE U OIMCAaHWE
NPU3HAKOB TMPOTEKAHHS XUMHUYECKHX peakiuil (paszIo’keHue caxapa, B3auMOJICHCTBUE
CEpHO KUCIIOTHI C XJIOPUAOM Oapus, pazioxkeHue ruapokcuna meau (1) npu narpesanuu,
B3aMMOJICHCTBHUE Xeme3a ¢ pactBopoM conu menu (I1));u3yuenue cocoboB pazaeneHus
cMecel (C TIOMONIBIO MarHuTa, (QWIBTPOBaHME, BBIMAPUBAHUE, JTUCTUILISALINA,
xpomatorpadusi), MpoBEACHHE OYMUCTKHA TIOBAPEHHOW COJIM; HAOIIOJCHUE W OIMHUCAHUE
pe3yabTaTOB IPOBEACHMS OINbITA, WJUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHsI MAacChl;
co37laHue MojieTiel MOJIEKYJ (IIapOCTEP>KHEBBIX).

Baxuenmme npeacTaBuTen HEOPraHMYECKUX BEIIECTB

Bo3znyx — cmece rasos. CocraB Bo3nyxa. Kuciopox — simeMeHT W mpocToe
BemecTBO. Haxoxkxmenne kuciopoaa B mpupojae, PU3NYecKne U XMMHUYECKHE CBOWMCTBA.
Peakuuu ropeHusi MpoCThIX M CHOXKHBIX BeniecTB. CrocoObl MOMyYeHHs] KUCIOpoaa B
nabopaTopuu *u npomeinieHHOCTH. ™ [IpuMenenne kucnopoza. [lonstre 006 okcumax.
Kpyrosopot kucinopona B npupojie. *O30H — amioTponHas MoAu(UKALUS KUCTOPOa.

TemnoBoit 3 PekT XUMHUUECKON peaKkuu, TEPMOXUMUYECKUE YPAaBHEHHUS, SK30- U

SHJIOTEPMHUYECKHE peaKUMU. TOILUIMBO: yrojib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHUE
2



MapHUKOBOTO A PekTa, pa3pylieHre 030HOBOTO CJIOs. ™

Bonopon — anemeHT u npoctoe BemiecTBO. HaxoxxaeHue Bomopoja B MPUPOJE,
dbu3nYecKue U XMMUYECKUE CBOMCTBA (HA MpUMeEpe B3aUMOJICHCTBUS C HEMETaUIaMu U
OKCHJIaMH METaJUIOB), MPUMEHEHUEe, *crnocoObl nmonydeHus.™ TloHsaTue o KHCIOTax u
COJIAAX.

KonnuectBo BemiectBa. Monb. MomsspHass macca. 3akoH ABoragpo. MomnspHbIi
00bEM razoB. Pacuersl mo xumuueckoil popmyie. PacueTsl MaccoBOM 0 XUMHUYECKOTO
AJIEMEHTa B COCIMHEHHH, KOJIMYECTBA BEILECTBA, MOJISIPHONM MAacChl, MOJIIPHOTO 00beMa
ra3oB. Pacyérel 110 XMUMHUYECKUM YPaBHEHHUSIM.

*duznueckue cBoiicTBa Boabsl.* Bona. Ee cocraB, ctpoenue u Monekyisl. *Boa
Kak pactBopuTenb.* PacTBopsl. *TIOHSITHE O HACKIIIEHHBIX U HEHACHIIIICHHBIX PAaCTBOPAX.
[TonsiTue pacTBOpUMOCTH BellecTB B Boje.* Pacuer maccoBod monu BeliecTBa B
pacTtBope (TpolleHTHAash KOHIIEHTpalus). MaccoBas 1o BelecTBa B PacTBOPE.
*XuMuUyecKkue CBOMCTBA BOJbI (Pa3sIOKEHHE, PEAKIMU C HATPUEM, OKCHUJIOM KaJbIlus,
okcusoM cepol (IV) peakuuu ¢ MeramaaMu, KACIOTHBIMHM W OCHOBHBIMH OKCHJIAMH).
[TonsiTue 06 ocHOBaHUsAX. POJIb pacTBOPOB B MPUPOJIEC U B )KU3HU YesoBeka. Kpyroropor
BOJIbI B IpUpO/Ie. ™ 3arps3HeHne MPUPOIHBIX BoA. OXpaHa ¥ OYHCTKA IPUPOTHBIX BO/I.

Baxneiiimme  kmacchl  HeOpraHudeckux — coeauHeHui.  Knaccudukarms
HEOpraHnueckux coenuHeHuil. Okcuapl: cocTtaB, Kiaccudukanus (KUCIOTHBIE,
OCHOBHBIE, *amdoTepHbIe, HecoeoOpasyoine - Ha npuMmepe okcuaa yriepoaa (1) u
okcuaa azora (Il)), Homenkiarypa.* *TlomyyeHue™ U XUMHYECKHE CBOWCTBA OKCHUIOB
(B3auMopeiicTBue ¢ BOJOHM, KucioTamu, mienodamu). OcHoBanus. Kiaccudukanus
OCHOBAaHUM: IIEJIOYM W HEpacTBOpUMbIE OCHOBaHHMS. HoMeHknaTypa OCHOBaHUM.
duznyeckue U XUMHUYECKHE CBONCTBa OCHOBaHUM (B3aUMOJECHCTBHE C OKCHUIAMU
HEMETAIIJIOB, KUCIIOTaMH, coIsiMU). *[lonyyeHrne ocHOBaHMIL. *

Kucnotsl: coctas, kinaccudukaius, HOMEHKIATypa, GU3HUECKUE U XUMHYECKHUE
CBOMCTBa (B3aMMOJAECHCTBUE C METAUIAaMH, OCHOBHBIMM OKCHUJIaMH, OCHOBAHUSMH,
COJIIMH, Ha TIpUMEpPE COJSHOM M CEPHOM KHCIOT), *crmocoObl mosydeHus.™ Psina
aktuBHocTH MmetauioB H. H. bekeroBa. Conu (cpeaHue): HOMEHKJATypa COJEH,
*crmocoObl OTYYeHHS ™, B3aUMOICHCTBUE COJIEH ¢ METalIaMU, KUCIIOTAMH, IEJI0YaMu U
COJISIMU, TPUMEHEHHE.

[Torsatre 006 aMdOTEpHBIX THIPOKCHIAX (HA MpUMEpe MUHKA W *aTFOMHHHS®):
*XUMUYECKHUE CBOWCTBA (B3aUMOJICUCTBUE C KUCIOTAMH U LIEI0YAMH, PA3I0KEHUE MpU
HarpeBaHuM) U MOJy4YeHHe.™

I'eneTnyeckass CBSI3b MEXAY KIaccaMM  HEOPTraHUYECKUX  COCIUHEHUMN.
['eneTnueckue psbl.

XUMHUYECKUN SKCIIEPUMEHT: Kau€CTBEHHOE ONPEICICHHE COJIEPHKAHUS KUCTIOpOa
B BO3/lyX€; MOJYyYEHUE U U3yUYCHHUE CBOMCTB KHUCIIOPO/Ia; HAOII0/IEHHE B3aUMOJICUCTBUSA
BEILIECTB C KUCJIOPOJAOM U yCIIOBHSI BOSHUKHOBEHUS U IIPEKpaIEHUs TOpeHus (1oxapa);
03HAaKOMJICHHE ¢ 00pa3laMH OKCHJIOB U OMMCAHHE WX CBOMCTB; MOJTYYEHUE U U3YUEHUE
CBOMCTB BOJIOpoja (TopeHue); HaOMoeHrne 00pa3IioB BEIIECTB KOJIUYECTBOM | MOJBb;
HCCleIOBaHUE OCOOCHHOCTEM pacTBOPEHHUS BEILECTB C PA3IUYHON PacTBOPUMOCTHIO;
MIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MaCCOBOM 10JI€ PACTBOPEHHOIO BENIECTBA;
B3aMMOJICHCTBUE BOJIbI C METAJUIaMU (HATPUEM U KaJbliieM) (BO3MOKHO UCIIOJIb30BaHUE



BUJICOMATEPUAJIOB); OIPEICICHHE PACTBOPOB KHUCIOT M IIEJoYeld ¢ MOMOIIbIO
MHIUKAaTOPOB; HCCIIeJOBaHUE 00pa3ll0B HEOPIAHMUECKHUX BEILIECTB Pa3IMYHbIX KJIACCOB;
HaOJII0JICHUE W3MEHEHUSI OKPACKUM HWHIUMKATOPOB B PAcTBOpax KUCIOT M IIEJIOYEH;
n3yueHue B3aumopaeictus okcuaa menu(ll) ¢ pactBopom cepHOM KUCIOTHI, KUCTOT €
METaJUIAMM, pPEaKUUHd HEeUTpaJIu3aluy; I[OJyYEHHE HEPAaCTBOPUMBIX OCHOBAHUM,
BBITECHEHUE OJTHOTO METAJUIA IPYTUM U3 PACTBOPA COJIM; PEIIEHUE SKCIIEPUMEHTAIBHBIX
3a71a4 1o TeMe «BakHeWIme KiIacchl HEOPraHUYECKUX COCTUHEHUI.

Ilepnonnueckuit 3akoH u llepuoanueckas cucreMa XuMH4ECKUX di1eMeHToB JI. M.
MengeneeBa. CtpoeHre aToMOB. XUMHYECKas CBSA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIUU.

[lepBble MOMBITKHM KJIaCCU(PUKALIMU XUMUYECKHUX 37eMeHTOB. [loHsiTHE O Tpymmax
CXOJHBIX 3JIEMEHTOB (11I€JI0YHbIE U MIEIOYHO3EMEIIbHBIE METAILJIbI, FaJIOre€Hbl, UHEPTHBIE
ra3bl). *1eMeHThl, KOTOpbIe 00pa3yoT aMPOTepHbIE OKCUJIBI U TUIPOKCHIBI. *

Ilepuognueckuii 3akoH. Ilepuoanueckas cucTEMa XUMHYECKUX DIIEMEHTOB
J1. 1. MeHnaeneena. KopoTkonepuonnas U *IIMHHOTIEpUOAHAS ™ bopmbl
[Tepuonuueckoin cucrembl xumuueckux snemeHtoB [[. U. Menneneesa. Ilepuonsl u
rpynmnbl. PU3HYECKUN CMBICT TOPSAKOBOIO HOMEpa, HOMEPOB NEPUOAA W TPYHIIBI
AJIEMEHTA.

Crtpoenne atomoB. CoctaB aTtoMHbIX sifiep. *M3oTomnbl.* Onexkrponsl. CTpoeHue
AIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHYECKUX 3eMeHTOB [lepuoanyeckoi
cucteMmbl J[. I. MeHneneeBa. XapakTepuCTHKAa XHMHYECKOTO 3JIEMEHTA IO €ro
nonoxeHuto B llepuonnueckon cucreme Jl. . Menneneena.

*3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB AJIEMEHTOB MAJIBIX MEPUOJIOB U TJIaBHBIX
NOATPYNN, B 3aBUCUMOCTH OT aTOMHOIO (MOPSOKOBOr0) HoMeEpa J3HadyeHue
[Tepuonuueckoro 3akoHa W llepuoanYecKONM CUCTEMBI XUMHYECKHUX HJIEMEHTOB LIS
pa3BUTHS HayKu U npakTuku. [[. 1. MeHneneeB — yu€HbIi U rpakiaHUH. ™

Xumuueckass cBsA3b. KoBalieHTHass (mOJIsIpHAss W HENOJSIpHAsi)  CBS3b.
*DNEKTPOOTPUIIATEIBHOCTh ATOMOB XUMHUECKHUX 2JIEMEHTOB.* MlOHHAs CBSI3b.

Crenenp okucneHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipoueccs
OKHCJIEHMSI U BOCCTaHOBJEHUA. OKHCINTEIN U BOCCTAHOBUTEU.

XUMUYECKMH JKCIEPUMEHT: H3yueHHe oOpa3loB BEUIECTB METAJJIOB U
HEMETAJJIOB; B3aMMOJECHCTBUE THAPOKCHIA LIMHKA C PACTBOPAMM KHCJIOT M ILEIOYEH;
IIPOBEJICHUE OIBITOB, MJUTFOCTPUPYIOLIUX IIPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiuu pa3ioKeHus, COEJUHEHUS ).

MexnpeaMeTHbIE CBA3U

Peanuzamuss MeXnpeaIMETHbIX CBSI3€M MpPH M3YyYCHUM XHMUUM B 8§ Kiacce
OCYIIECTBIISIETCS Yepe3 UCTIOIB30BaHNE KaK OOITUX €CTECTBEHHO-HAYYHBIX MMOHSATUH, TaK
U TIOHATHM, SIBISIOIIMXCA CHCTEMHBIMHM JUISI OTIEIBHBIX IPEAMETOB €CTECTBEHHO-
HAay4YHOI'O IIUKJIA.

OO6uue ecTeCTBEHHO-HAYYHBIE TOHATHS: HAYYHBIH (paKkT, rumnoresa, TeOpusi, 3aKOH,
aHajau3, CHUHTE3, KiIaccupuKalus, TI[EepUOJUYHOCTh, HAOIIOACHUE, JKCIEPUMEHT,
MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.
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dusnka: MaTepus, aToM, JJICKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, W30TOIIHI,
PaIMOaKTUBHOCTh, MOJICKYJA, DSJIEKTPUUECKUU 3apsii, BEIIECTBO, TeEJO, OOBEM,
arperaTHOe COCTOSIHHE BEIECTBA, ra3, (PM3WYCCKUE BEIMYHMHBI, CAMHHUIIBI W3MEPCHHS,
KOCMOC, TUTaHETHI, 3BE3/1b1, COHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, rugpochepa, MUHEpAbI, TOPHBIE MOPOABI, MOJIE3HBIE
HCKOIIaeMbIE, TOTIMBO, BOJIHBIE PECYPCHI.

Xumusa 9 knacc

BemiecTBo 1 XumMudeckasi peaxius

[lepuonnueckuit 3akoH. Ilepuogmueckass cucTeMa XUMHUYECKHX DJIEMEHTOB
. . Menneneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHM CBOWMCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOOB, KAJIHS, KaJIbLUI U UX COCIMHEHHUH B
COOTBETCTBUU C TIOJIOXKEHUEM 3JIEMEHTOB B lleproanyeckoi cucTeMe U CTPOECHUEM HX
aTOMOB.

Crpoenue BellecTBa: BHJBl XUMHUYECKOW CBsI3UM. THIBI KPUCTAUIMUECKUX
pPemETOK, *3aBUCUMOCTD CBOMCTB BEIIECTBA OT THUIA KPUCTALTMUECKON PEeIETKU U BUIA
XUMUYECKOU CBSI3H. ™

Knaccudukaiys 1 HOMEHKJIaTypa HEOPraHUUECKUX BEIIECTB (MEXTyHApOIHAS U
TpUBUAJIbHAS ). XUMHYECKHUE CBONCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIaccaM
HEOPraHUYECKUX COCIMHEHUM, TEHETUYECKAs CBSI3b HEOPIraHUYECKHUX BEILIECTB.

Knaccudukanmss XuMruuecKux peakiui 1Mo pa3iudyHbIM MpU3HaKaM (110 YHCIY U
COCTaBYy YYacCTBYIOIIMX B PEAKIMHU BEIIECTB, IO TEIIOBOMY 3P QEKTy, M0 U3MEHEHUIO
CTeNIeHEH OKHUCJICHUS XUMHUYECKHUX OJJEMEHTOB, *M0 0OpaTUMOCTH, MO YYacCTHIO
Katanuzaropa).* OK30- U  SHIOTEpPMHYECKHE peakiuu. *TepMoxXxuMuueckue
ypaBHEHHUS. ™

*TlonsiTHE O CKOPOCTH XUMHYeCKOH peakiuu. [loHatrne 006 oOpaTUMBIX U
HEOOpaTUMBIX XHUMHYECKUX peakuusx. [IoHATHE O TOMOTE€HHBIX U TETEPOTEeHHBIX
peakiusax. [lonsitue o xumuueckoMm paBHOBecHU. CMENIEHNE XUMUYECKOTO PABHOBECHSI.
@akTOpHl, BIUAIOIINE HA CKOPOCTh XMMHUYECKON PEAKIMU U MOJ0KEHUE XUMUUYECKOTO
paBHOBeCUs. ™

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peakiuu, AIIEKTPOHHBIN Oayanc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakiuu. COCTaBIE€HUE YPaBHEHUN OKUCIUTEIbHO-
BOCCTaHOBUTEIIBHBIX PEAKITNI C UCTIOJIB30BAHIEM METO/Ia DJICKTPOHHOTO OanaHca.

Teopust ANEKTPOJIUTHYECKON TUCCOLUMALMU. DIIEKTPOIUTHYECKAS AUCCOLMAIU.
ONEKTPOAUTHl W HEJIEKTPOJUThl. KaTHOoHBI, aHUOHBIL. *MexaHu3M JAHCCOLMAIUU
BEIIECTB C pa3IMYHBIMU BHUAAMU XUMUYECKOW cCBs3u. lloHstne o creneHu
nucconuanuu.™ CUibHbIE U Cl1a0ble 3JEKTPOJIUTHI.

Peakiimu noHHOTO OOMEHA. Y CIOBUS MPOTEKAHUS PEaKIIMM MOHHOTO OOMEHa 0
KOHI[A. [loHbIE M COKpALIEHHBIE MOHHBIE YPABHEHUS peakiui. XUMUYECKHNE CBOMCTBA
KHUCJIOT, OCHOBaHMN M COJIE B CBETE€ MPEJACTAaBICHU 00 HIEKTPOIUTHUYECKON
nucconuanun. Cpena pactBopa. KauecTBeHHblE peakllMd Ha KaTUOHBI U AHUOHBI:
xjopua-, OpomMun-, umoauAa-, cyiabdar-, KapOoHaT-, cuiIMKat-, (ocdar- aHUOHBI,
TUJPOKCHI-UOHBI; KATHOHBI aMMOHMS, MarHusl, KaabIvs, aJJlOMUHMS, kene3a (2+) u (3+),



Menu (2+), HMHKa, TPUCYTCTBYIOIIUE B BOJIHBIX pacTBOpaXx.

XHUMHUECKUM 3KCHEPUMEHT: O3HAKOMJIEHHE C MOJEISIMU KPUCTATUIMYECKHUX
pPEIIETOK HEOPraHMYECKUX BEIECTB — METAJJIOB U HEMETAIOB (rpadura u amMmasa),
CIIOXHBIX BELIECTB (XJOpUAa HATPHs); HUCCIEJOBAHHE 3aBUCUMOCTH CKOPOCTH
XUMUYECKOM peakiMu OT BO3JCUCTBUS pa3IuYHBIX (PAKTOpOB; UCCIEIOBaHUE
ANEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, MpOLIECCa AUCCOIMALIMKM KUCIIOT, 1EN0Yel U
cojeii  (BO3MOXKHO  HCIIOJIb30BAHHME  BHUJIEOMATEPUATOB); IMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX TPU3HAKK TPOTEKAHUs PEeaKIuid HOHHOTO oOMeHa (0Opa3oBaHHE
OcaJika, BBIJEJICHHUE raza, 00pa30BaHUE BOJIbl); OIMBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENIbHBIX ~ peakuuid (rOpeHue, peakiuu  paslioKeHHUs,
COCJIMHEHHU); PaClO3HABAaHUE HEOPraHWYECKUX BEIIECTB C MOMOIIBIO KayeCTBEHHBIX
peakuuii Ha MOHBI; PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/ad.

Hewmerannbl u ux coeuHeHUs

O6miass  xapaktepuctuka rajqoreHoB. (OCOOGHHOCTH CTPOEHUS  aTOMOB,
XapaKTepHbIC CTeTeHU OKUCIIeHH. CTpoeHue U GU3UIECKUE CBOMCTBA IMTPOCTHIX BEIICCTB
— TaJIoreHoB. XMMHUYECKHE CBOMCTBA Ha ITpUMepe XJiopa (B3auMOJICHCTBUE C METANIAMH,
HEMETaNIaMUd — BOJIOPOJIOM M KHUCJIOpOJoM, *mienoyamu™). XmopoBopopoa. ConsiHas
KHUCIIOTa, XMMHUYECKHE CBOMCTBa, *monydeHue®, mpumeHenue. *JleficTBue Xjopa H
XJIOPOBOJIOPO/Ia Ha OpPTaHU3M dYesoBeka.* BakHeWiiune XJIOpUIbl U UX HAXO0XKICHUE B
IpUPOJE.

O6mast xapakrepuctuka siemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTpOEHUS
aTOMOB KHCJIOPOJIa U Cepbl. XapaKTePHbIEC CTEIIEHN OKUCIIEHUSI.

Crtpoenne u (pu3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEpHI.
AnnoTpornHble  MOAU(MUKAIMU KUCIOpOJa U Cepbl. XHUMHYECKHE CBOMCTBA CEpPbI
(B3auMogeiicTBue *c HemeTalmamMu® — BOJOPOJAOM U KHCIOPOJOM, METajlIlaMH,
*KOHIIEHTPUPOBAHHBIMU a30THOM U cepHOM Kucioramu).* CepoBOIOPOJ: CTPOCHHE,
¢usznueckre ¥ XUMHUYECKHE CBOMCTBA (KHUCIOTHBIE W BOCCTAHOBUTEIBHBIC CBOMCTBA).
Oxcunbl cepsl Kak MPEACTaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUcloTa: pundeckue
U XUMHYeckue cBoiicTBa (oOmme u crnenupuueckue). Comu CEepHOUW KHUCIOTHI,
KaueCTBEHHas peakius Ha cynbdaTr-uoH. CepHUCTas KUCIOTA. *XUMUUYECKUE PEaKIIHUH,
JeKalKue B OCHOBE TPOMBINIJIEHHOTO CHOcO0a TIOMyYeHUsS CEpPHOW KHCIOTHL *
Haxoxnenue cepol 1 €€ coenuHeHnil B npupoje. llpumenenue cepsl U ee COEqUHEHUN B
OBITY W B TMPOMBINUJICHHOCTH. *XHWMHUYECKOE 3arps3HEHHE OKpYXKAIoUmeH Cpelbl
COCIMHEHUSMH CePBhI (KHCIOTHBIC JTOKIH, 3arPA3HEHUE BO3IyXa H BOJOEMOB), CITIOCOOBI
ero mpeaoTBpanieHus. *

OO6murast xapakTepucTUKa 371eMeHTOB VA-Tpynmbel. OCOOEHHOCTH CTPOSHUSI aTOMOB
azora u hocdopa, XapaKTepHbIC CTEIIEHU OKHUCIICHUS.

A30T, pacmpocTpaHeHHE B TPHUPOAE, (PU3NYECKHE M XUMUYECKHE CBONCTBA
(B3auMozeiicTBUE ¢ MeETaulaMd M HEMETaulaMd - KHUCJIOPOJOM U BOJOPOJIOM).
KpyroBopor azora B mnpupoge. Ammuak: ¢GuU3MUYECKUE U XUMHYECKHE CBOWMCTBA
(oKucieHue, OCHOBHBIE CBOMCTBAa BOJHOTO PacTBOpa), *MoiydyeHHEe™® W NPUMEHEHHE.
Conu amMmoHUs: cocTaB, (U3MYECKHME W XHUMHUYECKHE CBOWCTBA (pa3ilokKeHUe,
B3aMMOJICUCTBUE CO LIeJIouyaMH), npuMmeHeHue. KauecTBeHHass peakiusi Ha HMOHBI
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aMMOHMS. A30THas KHCIOTa, €€ (uU3MYecKrue M XUMUYECKHE CBOWCTBa (00IIME U
cnenuduyeckue), *nomydenue.®* Hutpatbl (pasznoxeHue). A30TUCTas KHUCIOTA.
Hcnonb3oBaHuEe HUTPATOB U COJIEW aMMOHMS B KAa4€CTBE MHUHEPAIBbHBIX YAOOpEHHI.
*XuMHUYecKoe 3arps3HEHHE OKpYXarouled cpeabl COSAMHEHUSIMU a30Ta (KHUCIOTHBIE
JTOK]IH, 3arPsI3HEHHE BO3/TyXa, MOYBLI U BOJOEMOB). *

®ochop, *amnmorponHsie Moaudukauuu pocdopa,* Guanyeckue U XUMUUYECKUE
CBOICTBa (B3aMMOJEWCTBHE C MeETaUIaMH, HEMEeTallaMH, *KOHLIEHTPUPOBAHHBIMU
a30THOM u cepHoil kuciaoTamu).* Oxcun ¢ocdopa (V), oprodochopnHas kuciora:
¢uznueckre M XMMHUYECKUE CBOICTBa, *momydeHue.® *[loHsTHE O MUHEpaIbHBIX
ynoopenusix: HUTpatel U Qocdartel. [loHsATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OOias
XxapakTepuctuka snemMeHToB [VA-rpynnbel. OcoO€HHOCTH CTPOEHUSI ATOMOB YIJIepoia U
KpeMHUsl. BaleHTHOCTh M XapaKTepHble CTENEHU OKUCIEHUS aTOMOB yriepoja H
KpeMHusi. Pacripoctpanenue yriaepoja B IpUpOe, XapaKTEPHbIE CTENIEHN OKHU CIICHUS.

VYrnepon, amnorponHsie Moaudukauuu (rpadur, anmasz), ¢Gu3MUECKHEe U
XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aMMOICHCTBUE C METANIAMU, HEMETAJIJIaMH,
*KOHIICHTPUPOBAHHBIMKA A30THOM M CepHOU Kuciotamu)*. Amcopbiwst. Kpyrosopot
yraepoaa B mpupoge. Oxkcubl yriepoaa, UX (U3NYECKUEe U XUMUYECKHE CBOMCTBA,
NOJIyYeHHE U NPUMEHEHHWE, IEHCTBME Ha OpraHu3M 4YelloBeKa. *DKOJIOTMYeCKHe
npoOsieMbl, cBsizaHHbIEe ¢ okcuaoM yriaepona(IV); rumoresa riodarbHOrO MOTEIICHUS
KJIUMaTa; MapHUKOBBIN 3dekt.* YronpHas kucinora U e€ coiu, UX (U3MYECKUE W
XUMHYECKUE CBOMCTBa, *mosiydeHHe H mpuMmeHeHue.* KauecTBeHHass peakiusi Ha
KapOoHaT-uoHbI. Vcrnonp3oBanre kKapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIINIEHHOCTH U
CEJIbCKOM XO3SMCTBE.

OO6mue mpeacTaBieHus 00 OCOOEGHHOCTSIX COCTaBa U CTPOEHUS OPraHUYECKUX
COEIMHEHUH yriepoja (Ha MpuMepe MeTaHa, TUIICHA, ITaHOJa, YKCYCHOU KUCTOThI. *Mx
cocTaB M XuMmuueckoe crpoerue. Knaccudukaims opranudeckux Bemiects.* [Tonstue o
OMOJOTUYECKN BaXXHBIX BEIIECTBAX: KUpax, Oelikax, YriieBoJax — M UX POJIU B )KU3HU
yesioBeka. *MaTepralibHOe €JMHCTBO OPTaHMYECKUX U HEOPTaHUYECKUX COCTMHEHUN. *

Kpemnuii, ero ¢usmdeckue W XHMHYECKHE CBOWCTBAa (Ha TIpuUMeEpe
B3aMMOJICHCTBUS C METaUIaMH M HeMeTalllaMu), *moiaydeHue™ W TpUMEHEHHE.
*CoenuHeHus: kKpeMHus B pupoze. O0mue npenacraBieHus: o6 okcuae kpemausi(IV) u
KpeMHHeBOU kuciore. CUnMKaThl, PU3NUECKHE U XUMUYECKUE CBOMCTBA, MOJIYYEHHUE U
IIPUMEHEHUE B OBITY, IPOMBILUIEHHOCTH (B MEJULUHCKOM, 3JIEKTPOHHOM, CTPOUTEIBLHOMN
u Jp.). Baxuelimne cTpouTenbHble MaTepHalibl: KepamMHKa, CTEKIO, IIEMEHT, OETOH,
xene300etToH. [Ipobiembl 6e30macHOro MCMONIb30BaHUS CTPOUTENIBHBIX MaTepUaioB B
MOBCEIHEBHOM KU3HHU. *

XVWMHUYECKUI S3KCHEPUMEHT: HM3Yy4YEHHE O00pa3l0B HEOPraHUYECKUX BEILECTB,
CBOMCTB COJISHOM KHCJIOTBI; MPOBEICHHE KAUYECTBEHHBIX PEaKLM Ha XJIOPUIA-UOHBI U
HAOJIOJIEeHUE TIPU3HAKOB HX IMPOTEKAHMS; OMBITHI, OTpa)karouie (U3NYecKue u
XUMHYECKHE CBOMCTBA TaJOT€HOB M HMX COEAUMHEHUN (BO3MOXKHO HCIIOIb30BaHUE
BHJICOMATEpPHaIOB); O3HAKOMJIEHHE C oOpa3liamMyd  XJOpUIO0B (TaJOTEHHUIOB);
O3HAKOMJIEHHE C Oo0pasuaMu cepbl U €€ COeIMHEHUSIMHU (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpHUAIOB); HaAOIIOJEHHE Mpoliecca OOYIJIMBaHUS caxapa IMOJ JeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KUCIOTHI; U3yUEHUE XUMHYECKUX CBOMCTB pa30aBIeHHON



CEpPHOW KUCJIOTHI, IPOBEICHHE KaueCTBEHHOM peakuu Ha Cyab(aT-uoH U HAOJIIOACHUE
Mpu3HaKa e€ MpOoTEeKaHUs; O3HAKOMJIEHUE ¢ (M3UYECKUMU CBOMCTBaMM a30Ta, ¢pocdopa
U UX COEIMHEHHUI (BO3MOKHO HCMOIb30BAHUE BUAECOMATEPHAIIOB), 00pa3liaMu a30THBIX
1 GpochopHBIX YIOOpEeHUH; MOJydYeHHEe aMMHUaKa U U3YYEHUE €ro CBOMCTB; MPOBEJICHUE
KaueCTBEHHBIX pEeaKUWi Ha MOH aMMOHHMS U (ochaT-uoOH M U3ydeHHE MPU3HAKOB UX
IIPOTEKaHMs, B3aUMOJCHUCTBUE KOHICHTPUPOBAHHOW a30THOM KHUCJIOTBI C MEIbIO
(BO3MOHO HCIIOIB30BAHUE BUIEOMATEPUAIIOB); U3YUEHUE MOJEIEH KPUCTAININYECKUX
peméToK anmasa, rpaduTa; O3HAKOMJIEHUE C IMPOLECCOM aJCcOpOLMHU PAaCTBOPEHHBIX
BELIECTB AKTHUBUPOBAHHBIM YIVIEM U YCTPOMCTBOM NPOTHUBOrasa; IOJIyYEHHE
YIJIEKHUCIIOro Ta3a M M3y4YeHHE €ro CBOMCTB; MPOBEACHUE KAYECTBEHHBIX pEaKIUil Ha
KapOOHAT- U CHJIMKAT-UOHBI U U3yUYEHHUE MPU3HAKOB MX MPOTEKAHMS; O3HAKOMIIEHHUE C
OPOAYKUHEH CUIMKATHON MPOMBIIIIEHHOCTH; PEIIEHUE YKCIIEPUMEHTANIbHBIX 3a/1a4 110
Teme «BakHelme HeMeTauIbl U UX COCTMHEHUS.

MeTajiel ¥ X COCIMHEHUS

OO6m1as xapakTepUCTHKAa XUMHUYECKUX 2JIEMEHTOB — METAaJUIOB Ha OCHOBAHUU UX
nosnoxenus: B [lepuoauueckoit cucreme xumuueckux snementoB Jl. M. Menaeneesa u
cTpoeHusi atomMoB. CTpoeHMe MeTauioB. MeTtamnuueckass CBA3b M METALIMYECKas
KpUCTAJJINYECKAsE PEIETKA. IEKTPOXUMHYECKUM pAd  HANPSOKEHUM METallJIoB.
®u3nUeCKUe U XUMHUYECKUE CBOWCTBA METAJIOB (B3aMMOJCHCTBHE C KHCIOPOIOM,
BOJIOH, KHcIOTaMu). *O01ue crnocoObl mojiydeHus: MetaiaoB. [loHaTHE 0 KOppO3uHU
METAaJIJIOB, OCHOBHBIE CMOCOOBI 3alIUTHl MX OT Koppo3uu. CruiaBel (CTajib, YyTyH,
TIOPATTFOMUHUHN, OPOH3a) U UX IPUMEHEHUE B OBITY U MPOMBIIIJIEHHOCTH. *

[Ilenounble MeTauibl: TookeHUE B Ilepuoanueckol cUCTEME XMMHUUYECKHX
anemeHToB [[. 1. Menneneesa; ctpoenue atromoB. Haxoxnenue B mpupoje. Puszndeckue
U XUMUYECKHE CBOMCTBA (Ha mpuUMepe HATpus U Kanus). OKCUAbI U TUAPOKCUIBI HATPUS
u Kanus. [[pumMeHeHne mea0YHbIX METAIIOB U UX COCTMHEHUM.

[IlenoyHoO3eMeNbHBIE METAIIBI MATHUHN Y KaJIbLUKI: 1T0JIO)KEeHUE B [lepruoandeckoit
CUCTEME XUMHUUYECKHUX 351eMeHTOB /. . MeHneneeBa; CTpoeHHE X aTOMOB; HaX0KICHUE
B npupojae. PU3ndecKkue U XUMHUYECKUE CBOMCTBA MarHusi U Kaiublus. BaxHeunmue
COCMHEHUS KanbIus (OKCHJ, THIAPOKCHI, coiH). *JKECTKOCTh BOABI M CIIOCOOBI €&
ycTpaHeHus. ™

AnroMuHMi: nosiokeHue B llepuonndeckoil cucremMe XHUMHUYECKUX 3JIEMEHTOB
J. I. MenpgeneeBa; CTpoeHME aroMma; HaxoxJIeHue B npupoae. dusnueckue u
XUMHUYECKUE CBOWCTBA amtoMUHUA. AMDOTEpHBIE CBOWCTBA OKCHAA W THIPOKCH]IA
AJIFOMHUHUS.

Kenezo: mnonoxenue B Ilepuoguyeckod CHUCTEME XHWMHUYECKHX JJIEMEHTOB
JI. 1. MenneneeBa; CTpOE€HHE aToOMa; HaxOXAeHHE B npupone. Duzndeckue u
XUMHUYECKHE CBOMCTBA >KeJie3a (B3aUMOJICHCTBUE C METa/IaMHU, KUCJIOTaMU U COJISIMU).
Oxkcuapl, tuapokcuasl u comu xene3a(ll) wm kenmeza(Ill): cocraB, cBolicTBa
*nonaydeHue. ™

XUMUYECKUN SKCIIEPUMEHT: 03HAKOMJICHHUE ¢ 00pa3iaMi METAJJIOB M CIIJIAaBOB, MX
(bU3MYEeCKMMH CBOMCTBAMH; H3YUYCHHE PE3yJIbTATOB KOPPO3WHU METAIJIOB (BO3MOXKHO
HCTIOJIb30BaHUE BUIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHA KaJbIUSI U
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HATpusi ¢ BOJOM (BO3MOXHO MCIOJIb30BAaHUE BUACOMATEPHUAIIOB); UCCIICIOBAHUE CBOICTB
XKECTKOW BOJIBI; Mpoliecca TOPEHUs Kejle3a B KUCIOpOojae (BO3MOXKHO HCIIOIb30BaHUE
BUJIEOMATEPUAIIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMii Ha UOHBI (MarHus,
Kanblus, amoMmuHus, uuHka, >keneza(ll) u xenmeza(Ill), memu(Il)); nabmonenue u
ONMCAHUE TMPOLECCOB OKpAUIMBAaHUS IUIAMEHM HWOHAMHU HATpUs, Kaldsl U KaJIbIUs
(BO3MO’KHO HCIIOJIB30BaHUE BHACOMATEPHUANIOB); HCCleA0BaHUE aM(POTEPHBIX CBOWUCTB
TUAPOKCHIA ATIOMUHUS Y TUAPOKCH/IA IMHKA; PEIICHUE YKCIEPUMEHTAbHBIX 33/1a4 IO
TeMe «BakHenle MeTalllbl M KX COCAUHECHUS.

XuUMUA U OKpYKarollas cpeaa

*HoBble Marepuanbl U TeXHOJIOTMH. BemiecTtBa W marepuaibl B MOBCEIHEBHOM
KU3HM YelIOBeKa. XUMHS M 340pOBbE. be30macHoe HCIOJIb30BaHUE BEUICCTB U
XUMHYECKUX peakiuii B ObiTy. IlepBas momoimp MNpu XUMHYECKHUX OXKOTax
1 oTpaBieHusX. OCHOBBI IKOJIOTMYECKON rPaMOTHOCTH. ™

*XUMHUYECKOE 3arpsi3HEHHE OKpYXarole cpenbl (mpeaenbHas AOMyCTHMas
koHueHTpanus BemiectB — [1JIK). Ponbs xumuu B perieHun 3K010ruueckux npooaem. ™

*[Ipupo/iHbIE UCTOYHUKH YTIEBOAOPOJOB (yroib, NPUPOAHBIA Tra3, He]Tb),
POIYKTHI X MEPepadOTKH, UX POJIb B OBITY ¥ MPOMBIIIJICHHOCTH. *

XUMHUYECKUI KCIEPUMEHT: M3ydeHUE 00pasloB MaTepuanoB (CTEKJIO, CIUIABBI
METaJJIOB, TOJIMMEPHBIE MaTepUaIbl).™

MeXnpeIMeTHBIC CBSA3H

Peanuzanmss MEXIpeAMETHBIX CBsA3€H TNpH HM3ydYEeHWHW XHUMHU B 9 Kiacce
OCYIIECTBIISICTCS Yepe3 UCII0Jb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX IMOHATHH, TaK
U TIOHSATHUH, SBISIOIMIMXCS CUCTEMHBIMH JUIS OTJCIBHBIX IPEAMETOB ECTECTBEHHO-
HAYYHOTO ITUKJIA.

OO01IKe eCTECTBEHHO-HAYYHBIC TIOHATHS : HAYYHBIN (PakT, TUIIOTE3a, 3aKOH, TCOPHS,
aHalmM3, CHUHTE3, KiIacCU(pUKAIMA, TEPUOJIUMYHOCTh, HAOIIOJCHUE, JKCIICPUMEHT,
MOJICJIMPOBAHKUE, W3MEpPEHUE, MOJCNb, SBJICHUE, MAPHUKOBBIA 3(D(EKT, TEXHOJIOTHS,
MaTePHAJIbI.

dusnka: MaTepusi, aToM, MJICKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIH], H30TOIIHI,
PaIMOaKTUBHOCTD, MOJICKYA, YJICKTPHYCCKUN 3apsij, MPOBOIHUKH, TOJYIPOBOJIHHUKH,
TUAJICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEICCTBA,
ras, pacTBOp, PacTBOPUMOCTh, KPHUCTAJUIMUECKas pemeTka, CIUIaBbl, (Qu3nUecKue
BEJIMYMHBI, €IWHUIBI W3MEPEHHUS, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3IHI,
Comnnre.

buonorus: ¢ortocuHTe3, ABIXaHHWe, Ownocdepa, IKOCUCTEMa, MHHEPAIbHbBIS
yn00peHUsI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, ITUTATCIIHHBIC BEIICCTBA.

I'eorpadms: atmocdepa, rumpocdepa, MUHEpaIbl, TOPHBIC MOPOIBI, ITOJC3HBIC
HCKOITaeMbIe, TOILUIUBO, BOJIHBIE PECYPCHI.

2. Tlnannpyemble 00pa3oBaTeibHbIE Pe3yJbTaThI
B nenom pesynbraThl ocBoeHusi oOydvaromumucs ¢ 3IIP ydeOnoro mpeamera
«Xumus» NOKHBI COBMAJaTh c pesynpratamu DenepanbHoil paboueil mporpaMmbl
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OCHOBHOT0 00111eT0 0OpazoBaHusi. Hanbonee 3HaUMMBbIMU SIBJISIFOTCS :

JUYHOCTHBIE PE3Y/IbTATBI

JIn4HOCTHBIE PE3YyABTAThl OCBOCHHUSI POTPAMMBI OCHOBHOI'O 00111€T0 00pa30BaHUs
JOCTUTAIOTCS B XOJe¢ OOyYeHHS XHMHHM B €IWHCTBE Y4YEOHOM W BOCHUTATEIbHOU
NESATeIbHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCUNUCKUMU COIMOKYIBTYPHBIMH U
JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, IPUHATHIMU B OOIIIECTBE ITPaBUIIaMU U HOPMaMHU
MOBEJICHUSI U CTTIOCOOCTBYIOT IIPOIIECCaM CaMOITO3HAHUS, CAMOPA3BUTHS U COIIUATTU3AIUN
o0y4Jaromuxcs.

JInaHOCTHBIC pe3yabTaThl OTPaXKaroT TOTOBHOCTh oOyyJaromuxcs
PYKOBOJICTBOBAThCSI CUCTEMOU MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIMN W paclIupeHue
OTIbITA JIEATEIILBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpuoTUYECKOro BOCITUTAHMUSL:

[IEHHOCTHOTO OTHOIIEHUS K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAyYHOMY HACJIeIUI0, TOHUMAaHUS 3HAYCHHSI XUMUUECKON HayKH B KU3HU COBPEMEHHOTO
oO1iecTBa, CHOCOOHOCTH BJIAJIETh JIOCTOBEpHOW HHQpOpMaIMeli 0 TepeaoBBIX
JOCTHXKCHUSX U OTKPBITHSAX MUPOBON U OTE€YECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTU B
HAyYHBIX 3HAHUAX 00 YCTPOMCTBE MUpA U OOIIECTBA;

2) TpakJ1aHCKOTO BOCTIMTAHUSI:

MPEACTaBICHUS O COIMAIbHBIX HOPMaX U MPaBUIaX MEKIUIYHOCTHBIX OTHOIIEHUN
B KOJUJICKTHBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
y4eOHO-HUCCIeI0BATEIbCKOM, TBOPUECKOM U APYTUX BUIAX IEATEIbHOCTH, TOTOBHOCTHU K
pa3HOOOpa3HOM  COBMECTHOW  JCSTENIBHOCTH  MpPU  BBIMOJHEHUH  YUYEOHBIX,
MO3HABATEIbHBIX 33]1a4, BHIMOJIHEHUN XUMHUECKUX IKCTIEPUMEHTOB, CO3IaHIH Y4eOHBIX
IPOEKTOB, CTPEMJIEHUS K B3aMMOMNOHMMAHHUIO M B3aMMOIIOMOIIM B MPOLECCE 3TOU
y4eOHOU AesTENbHOCTH, TOTOBHOCTH OIICHUBATh CBOE IMOBEJIEHUE U MOCTYNKU CBOUX
TOBAapUIIEH C TMO3HWIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJICICTBUH MOCTYIIKOB;

3) LICHHOCTU HAYYHOTO MO3HAHMUS:

MHUPOBO33PEHUYECKUX TPEACTABICHUNA O BEIIECTBE M XUMHUUYECKON peakiuu,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTABJISIOIINX OCHOBY
JUISI TIOHMMAaHUS CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MIPUPOJIbI, B3AUMOCBSI3X YEJIOBEKA C MIPUPOIHON Cpeoil, O
POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIX MOTHMBOB, HANPABICHHBIX HA MOJYYEHHUE HOBBIX 3HAHUI MO
XHUMHH, HEOOXOIUMBIX ISl O0BSICHEHUST HAOIOJaeMBIX TIPOIIECCOB U SBJICHUIA;

MO3HABATEIbHOM, MH()OPMALIMOHHONW U YHUTATENIbCKON KYJIbTYpbl, B TOM YHUCJE
HABBIKOB CaMOCTOSITEILHOW PabOThI C Y4€OHBIMU TEKCTaMH, CIIPABOYHON JIUTEPATYPOH,
JTOCTYITHBIMH T€XHUYECKUMH CPEACTBAMU MH()DOPMAITMOHHBIX TEXHOJIOTHH;

uHTEpeca K OOYYeHWI0 W TIO3HAHWIO, JIF0OOO3HATEILHOCTH, TOTOBHOCTH W
CIIOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHON M MCCIIEI0BATENbCKON AEATEIbHOCTH, K
OCO3HAHHOMY BbIOOpY HAIMPABICHHOCTU U YPOBHSI 00yUEHHUSI B JabHEHIIEM;

4) popMupoBaHUs KYJIbTYPhI 3J0POBbSI:
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OCO3HAHMSI IEHHOCTH >KM3HU, OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3J10POBBIM 00pa3 *U3HU, OCO3HAHUS MOCIEICTBUA U HENPUITHS BPEAHBIX
NpUBBIYEK (YNOTPEOJEHUS] aJKOroJis, HAPKOTUKOB, KYypeHHUs), HEO0OXOJIMMOCTH
coOIoIeHus1 paBuil 0€30MaCHOCTU NpPHU OOpPAIEHUH C XUMHYECKMMHU BEUIECTBAMU B
OBITY U peabHOM KU3HU;

5) Tpy10BOr0 BOCIIUTAHUS :

MHTEpECcAa K MPAKTUYECKOMY M3y4YeHHIO mpodeccuil U TpyJaa pa3iudyHOro poja,
yBa)XEHHE K TPYAY M pe3yibTaTaMm TPYIOBOH NEATEIbHOCTH, B TOM YHCJIE HA OCHOBE
MIPUMEHEHUS MPEIMETHBIX 3HAHUU MO XUMUHU, OCO3HAHHOTO BBHIOOpA WHIMBUIYaJTbHOU
TPACKTOPUU TMPOJOJDKEHHUS O00pa3oBaHUs C YYE€TOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCHEIIHOU
npodeccuOHaIbHOM JEATENbHOCTH M Pa3BUTHUS HEOOXOAMMBIX YMEHUN, TOTOBHOCTb
aJanTHUPOBATHCS B MPOPECCUOHAIBHON CpeIe;

6) IKOJIOrMYECKOr0 BOCTIUTAHUSL:

HKOJIOTMYECKH 11eJIeCO00Pa3HOTr0 OTHOIICHUS K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS, MOHMMAaHUS IEHHOCTH 3J0POBOr0 M O€30MacHOI0
oOpa3za >KHM3HU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MYECKOMY H
NICUXUYECKOMY 3/I0POBBIO, OCO3HAHUSA IEHHOCTH COOJIOJEHUs MpaBMsl OE30MacHOro
MOBE/ICHUSI TIPU pabOTe C BEIIECTBAMU, a TAKXKE B CUTYAIIUSIX, YTPOKAIOIIUX 37J0POBBIO U
JKM3HHM JIIOJICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUA, TOJydyaeMble MpPU HM3YYCHUH XUMUH, [JIs
peuieHns 3a/1ad, CBSI3aHHBIX C OKPY’KAIOIIEH MPUPOIAHON CPEAOid, MOBBIIICHHUS YPOBHS
HKOJIOTHYECKOM KyIbTYPhl, 0CO3HAHUS TJI00AILHOTO XapaKkTepa SKOJIOTHYECKUX podiemM
U IIyTe€Hl UX pELICHHs IOCPEICTBOM METO/IOB XUMUMU;

AKOJIOTUYECKOTO MBIIIJIEHNS, YMEHUSI pPYKOBOJICTBOBAaThCA UM B ITO3HABATEIbHOM,
KOMMYHUKATUBHOU U COLIMAJIbHOM MPAKTHUKE.

Memanpeomemmuwie pe3yiomamaol.

MeranpenMeTHble pe3yabTaThl OCBOCHHUS 00pa30BaTEIbHOM MPOTPaMMBI IO
XUMUHU OTPa)KaroT OBJIAJICHUE YHUBEPCAJIbHBIMH MMO3HABATEIbHBIMU JACHCTBUSIMU, B TOM
qucle:

1) GazoBBIE JIOTUYECKHE ACUCTBUS:

BBISIBIISIT IPUYMHBI U CIIEJICTBUS TPOCTBIX XUMUYECKUX SIBICHU;

OCYIIECTBIISITH CPAaBHEHHE, KIACCU(DUKAIINI0O XUMHUYECKUX BEIIECTB MO 3aIaHHBIM
OCHOBAHUSIM U KPUTEPUSM [l YKa3aHHBIX JOTUUYECKUX OIEpallnii;

CTPOUTB JIOTHYECKOE CYXICHHE IOCIE NPEABAPUTEIBHOIO aHAIN3A, BKIIOYAIOIIEE
YCTaHOBJIEHHE MPUYNHHO-CIIEJCTBEHHBIX CBSI3E

C03/1aBaTh, IPUMEHSTh U MPEOOPa30BLIBATh 3HAKH U CHUMBOJIbI, MOJEIH U CXEMBbI
JUTSL pellieHus] y4eOHbIX U MO3HABATENIbHBIX 3a7a4 C OMOILBIO MIEAarora;

IIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHUE XHMHUYECKMX IIPOLECCOB U  HX
MOCJIEICTBUS;

2) 0a30BbIC UCCIIEAOBATEIBCKUE JICHCTBHS:

C MOMOIIBIO MeIarora NPOBOAUTh XUMUYECKHUI OMBIT, HECIOKHBIN SKCIIEPUMEHT,
JUIsl YCTAHOBJIEHUSI OCOOEHHOCTEN 00BEKTAa U3yUEHHMSI, IPUUYUHHO-CIIEICTBEHHBIX CBA3EH
1 3aBUCUMOCTEH 00BEKTOB MEXy COOOI;
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C TMOMONIBI0 TeAarora WM CamMOCTOSTeNbHO (OPMYIUpPOBATH O00OOIIEHUS U
BBIBOJIBI 110 pe3yJbTaTaM MPOBEACHHOTO HAOJIOICHUS, OTIBITA;
3) pabota ¢ nHpopMaIuei:
BBISBJIATh JNeUIUTHI WH(OPMAITUHU, JAaHHBIX, HEOOXOIUMBIX IS pPEIICHUS
MOCTABJICHHOM 3aJa4M;
npeoOpa3oBbIBaTh HH(POPMAIIMIO U3 OJTHOTO BHUAA B IPYTroi (TaOIHILy B TEKCT U
mp.);
UCKaTh WIM OTOMpaTh MH(POPMAIMIO WU JAaHHBIE U3 HUCTOYHUKOB C Y4ETOM
MpeIOKEHHON YUeOHOM 3a/]a4M U 3aJIaHHBIX KPUTEPHUEB.

OBnajzieHre YHUBEPCAITBHBIMU YU€OHBIMU KOMMYHUKATUBHBIMU JIEUCTBUSIMU:

OpraHU30BBIBATh YUeOHOE B3aMMOJICHCTBUE B rpymie (onpeaensTh oOmue e,
pacrpenensTh PoJiv, JOTOBAPUBATLCS JIPYT C IPYTrOM U T. II.).

C MOMOIIBIO0 TIEJIarora Wik CaMOCTOSITEIbHO COCTAaBJISATh YCTHBIC M MUCHbMEHHBIE
TEKCThI C HWCIMOJIb30BAHUEM WJUIIOCTPATUBHBIX MaTEPUANIOB I BBICTYIUUICHUS] TIEpe.
ayIUTOPUEN;

OpPraHU30BBIBATh YYEOHOE COTPYAHUYECTBO U COBMECTHYIO [IE€STEIIBHOCTh C
YUHUTEJIEM U CBEPCTHUKAMH; pabOTaTh WHIUBUIYAIIBHO W B TPYIINE: HAXOAUTh 0OIIIee
pelieHre W paspemarh KOH(JIMKTHI Ha OCHOBE COTJIAaCOBAaHUS TMO3UIMKA W ydeTa
UHTEPECOB; (POpMyIUPOBAThH, APTYMEHTUPOBATh U OTCTAMBATh CBOC MHEHUE;

OILICHMBATh KA4€CTBO CBOETO BKJIaJa B OOIIUI MPOAYKT, IPUHUMATh U Pa3JIeisTh
OTBETCTBEHHOCTH U MPOSIBISATH TOTOBHOCTh K MPEIOCTABICHUIO OTYETA IEPE TPYMIIOM.

OBnazeHne yHUBEPCATbHBIMHU YYEOHBIMU PETYISTUBHBIMU JACHCTBUSMU:

oOHapykuBath M (QOpMyIUpOBaTh Y4YeOHYIO MpoOJieMy, OIpPEAeNATh Lelb
y4eOHOU eI TeIbHOCTH;

BJIAJETh OCHOBAMH CAaMOKOHTPOJIS, CaMOOLICHKH, MPUHATHUS PEIICHUH U
OCYIIECTBJICHHS] OCO3HAHHOT'O BbIOOpa B YUeOHOM U TTO3HABATEILHOM JIEATEIbHOCTH;

COOTHOCUTHh CBOM JEHCTBUS C IUIAHUPYEMBIMH pE3yJbTaTaMH, OCYIIECTBIIATh
KOHTPOJIb CBOEW [MESITEJIBbHOCTH B MPOILIECCE TOCTUKEHUSA pe3ysbTaTa, ONPEAEIISATh
criocoObl ISUCTBUI B paMKaX MPEIJIOKEHHBIX YCIOBUM M TPpeOOBAaHUM, KOPPEKTUPOBATH
CBOH JICUCTBHS B COOTBETCTBUHU C U3MEHSIOLICHCS CUTYaLUEH;

JaBaTh aJICKBATHYIO OLICHKY CUTYallMH U IPEJIaraTh IJIaH €€ U3MEHCHUS;

MPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH INPU PEIICHUH Y4EOHOU
3a/1a4H;

MOHUMATh TPHUYHUHBI, IO KOTOPHIM HE OBUT JIOCTUTHYT TpeOyeMblil pe3ynbTar
NEeATEeNIbHOCTH, OMNPENENATh MO3UTUBHBIE H3MEHEHUSI W HalpaBlieHHs, TpeOyrouue
JanbHeIen padoThl;

OCO3HAHHO OTHOCHUTHCS K APYTrOMY YEIOBEKY, €Er0O MHEHHIO.

Ilpeomemnmnuie pezynomamot.

B cocTtaBe npeaMeTHbIX pe3yJbTaTOB [0 OCBOCHUIO 00513aTEILHOTO COAEpKaHUs,
YCTaHOBJIEHHOTO JaHHOW DenepanbHOl paboyell mporpaMMoM, BBIACNSIIOT: HAay4YHBIE
3HaHUS, YMEHHS U CHOCOOBbI JeHCTBHM, creuuduyeckue s yd4eOHOro mnpeamera
«XuMHsD», BUABl ACATEIBHOCTH IO IMOJYYEHHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALNH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalUAX:
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MPEJICTABICHUE O 3aKOHOMEPHOCTAX W TIO03HABAEMOCTH SIBIICHUM MPUPOIBI,
MOHUMaHHEe OOBEKTUBHOW 3HAYUMOCTM OCHOB XUMHUUYECKON HAyKd Kak o0JacTu
COBPEMEHHOI'O0 €CTECTBO3HAHUS, KOMIIOHEHTAa OOIIeHl KyJIbTYyphl U MPaKTHYECKOU
NEATeNIbHOCTH YeJI0OBEKa B YCIOBUSIX COBPEMEHHOI0 O0IIECTBA; TOHUMAaHUE MECTa XUMUU
Cpeau IPyTruX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMM MOHSITUWHOTO aNnapaTa i CAMBOJIMYECKOTO SI3bIKa XUMUU JIJIS
cocTaBjieHus (GOpMYJl HEOPraHUYECKUX BEIECTB, YPABHECHUN XMMHUYECKUX peakiuil (c
OTMOpON Ha aJropuT™M Y4eOHBIX JEWCTBHUI); BIIaJICHME OCHOBAMH XHMHUYECKOU
HomeHknaTypbl (IUPAC u TpuBHanbHON) M yMEHUE MCHOJIb30BaTh €€ ISl PELICHUS
y4eOHO-TI03HABATEIbHBIX 3a7]a4 C MOMOIIBI0 YUUTENs; YMEHUE HCIOJIB30BaTh MOJIEIH
TU1s1 OOBSICHEHUS CTPOSHUSI aTOMOB M MOJICKYJI 11O aJITOPUTMY C OTIOPOI HAa ONIPEICIICHHUS;

MPEJCTABICHUE O CUCTEME XMMHUUYECKUX 3HAHUN U YMEHUE C TIOMOUIBIO YUMUTENS
NPUMEHSTh CUCTEMY XMMHUUYECKHMX 3HAHHWHU JUIsi YCTAHOBJICHUS B3aUMOCBSI3EH MEXKITY
U3YUYCHHBIM MAaTepUaJIOM M MpPHU MOJYUYEHUHM HOBBIX 3HAHUM, a TAKXKE B MPOLECCE
BLITIOJIHCHUSI Y4YEOHBIX 3aJaHUi W TIpU paboTe ¢ MCTOYHUKAMU XUMHYECKOU
uH(dOpMaINK, KOTOpas BKIIIOYACT:

BAKHEHIIINE XUMHYECKUE TMOHSTHUS: XUMHUUYECKUM BJIEMEHT, aToOM, MOJIEKYJa,
BEILIECTBO, IIPOCTOE M CJOKHOE BELIECTBO, OJHOPOAHAs U HEOJHOPOAHAs CMECh,
OTHOCUTEJIbHBIE aTOMHasi M MOJIEKYJSIpHAsi MaccChl, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAs Macca, MOJSIPHBIM 00BEM, OKCHJI, KHCJIOTa, OCHOBAaHHE, COJb (CpemHsis),
XUMHYECKAsT peaklUus, peakluud COCAUHEHUS, pPEaKLUU pPAa3JI0KEHUs, PpPEaKLnu
3aMelleHNs], peakiuu oOMeHa, TerIoBoi Ah(dEeKT peakiuu, 3K30- U IHAOTEPMHUUECKUE
peaKLnu, pacTBOP, MACCOBasl JOJI XUMHUUYECKOI'O 3JIEMEHTA B COCAMHEHUH, MACCOBas
JIOJIs1 M IPOLIEHTHAs KOHLEHTPALUS BEIIECTBA B PACTBOPE, SIAPO aTOMA, IIEKTPUIECKUI
CJIOW aToMa, aToMHasi opOuTalb, paAUMyC aToMma, BAJIEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKAST CBA3b, 3JIEKTPOOTPULIATEIBHOCTD, IOJISAPHAs U HENOJISIPHAs KOBAJIEHTHAS
CBSA3b, MOHHAsl CBSA3b, METAJUIMYECKas CBs3b, KPHUCTAIUIMYECKAs pelIeTKa (aToMHas,
WOHHAs, METaJlInyecKasi, MOJIEKYyJsipHas), WOH, KAaTHOH, AHWOH, JJIEKTPOJIUT U HE
ANEKTPOJHT, DIJIEKTPOJMTHYECKAsT  JUCCOIMAIMS, pEaKlMh HMOHHOTO OOMeHa,
OKUCJINTENIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKLUWHU, OKHUCIUTEIb W  BOCCTAHOBUTEID,
OKHUCJICHHE U BOCCTAHOBJICHHE, AJIEKTPOIU3, XUMUYECKOE paBHOBECHE, OOpaTUMbIe H
HeoOpaTUMBbIE PEaKIMH, CKOPOCTh XMMHYECKOW pEaKIMH, KaTaau3aTop, MpeaelbHO
nonyctumasi koneHtpamus (I11K), koppo3us meTanios, CIIaBbl;

OCHOBOITOJIArarIIMe 3aKOHbl XUMHUU: 3aKOH COXpAaHEHUs Macchl, [lepuoanuecknii
3akoH J[. V1. MeHeneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOrajpo;

TEOPUU XUMHHU: aTOMHO-MOJIEKYJIApHAsT TEOpHUs, TEOPHUS DIEKTPOJIUTHYECKOU
JVCCOLIMALIAN, a TAKXKE IMPEICTABICHHUS O HAYYHBIX METOJAX MO3HAHUSA, B TOM YHCIIE
AKCIIEPUMEHTAJIBHBIX U TEOPETHUYECKUX METOJAX MCCIEIOBAHUS BEIIECTB U HU3YUCHUS
XUMHWYECKUX PEaKIU;

MPEJICTABIEHUE O MEPUOJINYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX JJIEMEHTOB
(panmuyc aroma, »BJIEKTPOOTPULIATENIBHOCTH), MPOCTBIX M CIOXHBIX BEHIECTB OT
MOJIOKEHUs 3JeMeHTOB B Ilepumoandeckoil cucteMe (B MasblX MEpUOAaX U TIABHBIX
MOATPYIIAX) U 3JIEKTPOHHOTO CTPOCHUSI aTOMA; YMEHHE OOBSICHATH CBA3b IMOJIOKECHUS
aneMeHTa B llepmoamyeckod CHCTEME C YKCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS
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aTOMOB XMMHMYECKHX RJIEMEHTOB (COCTaB W 3apsj sAapa, oOllee YHCIO AJIEKTPOHOB),
pacrpeneneHueM d3JIEKTPOHOB II0 JHEPreTUYECKUMM YPOBHSIM aTOMOB IIEPBBIX TpPEX
MEPUOJOB, KaIUs U KajblHs; KJIACCU(PULIUPOBATH XUMUUYECKHE 3JIEMEHTHI C OMOPON Ha
onpeeneHus: PU3NIecKoro cMbIcia HUPPOBBIX TaHHBIX MEPUOIUYECKON TaOJINILIBI;

YMEHHE KJIaCCU(PUIIMPOBATh XUMHUYECKHUE 3JIEMEHThI, HEOPraHMYECKUE BEILIECTBA U
XUMUYECKUE PEAKIMU C ONOPOM Ha CXEMBI; OINPENEATh BAJICHTHOCTh MU CTENEHB
OKUCJICHUSI XUMUYECKHUX JIEMEHTOB, BUJ XUMHUYECKON CBSI3U M TUI KPUCTAJUIMYECKOMN
CTPYKTYpBI B COEIMHEHHUSIX, 3apsi] HOHA, XapaKTeP CPelbl B BOJHBIX PACTBOPAX BEILIECTB
(KUCOT, OCHOBaHUM ), OKUCIIUTENb U BOCCTAHOBHUTEIIb 10 AJITOPUTMY YUE€OHBIX I€HCTBHIA;

YMEHHE XapaKTepH30BaTh C OMNOpPOM Ha cxeMy (U3MYECKHE U XUMUYECKUE
CBOICTBA MPOCTHIX BELIECTB (KUCIOPOJ, 030H, BOJOPOA, rpaduT, aiMa3, KpeMHUH, a3oT,
docdop, cepa, X0p, HATPU, KaIUi, MAarHUM, KaJIbITUH, AIFOMUHUMN, )KEJI€30) U CI0KHBIX
BEUIECTB, B TOM UHCJE HX BOAHBIX PAcCTBOPOB (BOJA, aMMHaK, XJIOPOBOIOPOJ,
CEPOBOJIOPOJI, OKCHIBI U TUAPOKCHIALI MeTautoB I - [IA rpymm, amomunus, meau (I1),
nuHKa, xenesa (II u I1I), okcuast yraepona (II u 1V), kxpemuus (IV), azota u docdopa
(I u V), cepet (IV u VI), cepuucras, cepnas, azorucras, a3otHas, (ocdopnas,
yrojibHasi, KpEMHUEBAsK KUCJIOTA U UX COJIN); ONMUCHIBATH C ONOPOM HA IJIaH U KIIIOUEBbIE
CJIOBa; YMEHHE MPOTHO3UPOBATh U XapaKTepHU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT MX COCTaBa W CTPOEHUS INOCJE MPEABAPUTEIBHOTO aHalau3a IOJ PYKOBOJACTBOM
negarora, NPUMEHEHHWE BEIIECTB B 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOYKHOCTH
IIPOTEKAHUS XUMHMUYECKUX IIPEBPAIICHUN B PA3JIMYHBIX YCIIOBUSX, BIUSHUE BELIECTB U
XUMHUYECKHUX MPOLIECCOB HA OPTaHU3M YEJIOBEKA U OKPYKAIOL[YIO IPUPOIHYIO CPEAY;

YMEHHE COCTaBISATb IO 00pasily, CXeMe, aJIroOpuTMy Y4eOHBIX JAeHCTBUMN
MOJIEKYJISIpHBbIE U MOHHBIE YPAaBHEHHS PeakiMii (B TOM YHCIIE PeaKiuii HOHHOTO 0OMeHa
U OKHUCIIHMTEIbHO-BOCCTAHOBHUTEIIbHBIX PEAKINil), WIUTIOCTPUPYIOIIUX XUMUUYECKHUE
CBOMCTBA M3YYCHHBIX KJIacCOB/ TPyNI  HEOPraHWYECKMX  BCIIECTB, a TaKkKe
MOATBEPKAAOIINX FTEHETUUYECKYI0 B3aUMOCBSI3b MEXy HUMU;

YMEHHE BBIYUCIATH OTHOCHUTEIBHYK) MOJIEKYJSIPHYI0O W MOJIIPHYIO MAacChl
BEILIECTB, MAacCOBYIO JOJIK0 XMMHUYECKOI'O 3JIEMEHTAa B COCAMHECHUH, MACCOBYKO JIOJIIO
BEIIECTBA B PAacTBOPE, KOJIMYECTBO BEIIECTBA M €ro mMaccy, 00bEM ra3oB C OMOPOW Ha
oOmrue hopMyIbl; YMEHUE TIPOBOJUTE PACUETHI M0 YPABHEHUSIM XUMHYECKUX PEAKITUN U
HAXOJUTh KOJUYECTBO BEIIECTBA, 00bEM M MACCy PEareHTOB WM MPOJYKTOB PEAKIIUU C
OTIOpOii Ha 00pa3ell, aNropUTM YIeOHBIX TCHUCTBU;

BJIaJICHUE OCHOBHBIMU METOJIJaMH HAY4YHOTO MO3HaHUs (HaOJI0IeHUE, U3MEPEHNE,
AKCHEPUMEHT, MOJEIUPOBAHUE) MPU HU3YUYCHUHM BEIIECTB U XUMHUYECKHX SIBJICHUU C
OTOPOW Ha aNrOpUTM YYEOHBIX IEHCTBUM, yMeHUE C(HOPMYIUPOBaTH MpoOIEeMy H
NPEJIOKUTH YTH €€ PEIICHHUs C IOMOIIBIO Ie/1arora; 3HaHue OCHOB 0e301acHON paboThI
C XUMUYECKUMH BEIIECTBAMU, XUMUYECKOHN MOCY 101 U 1abOpaTOPHBIM 000PY0BAHUEM;

HAJINYUE MPAKTUYECKUX HABBIKOB IUIAHUPOBAHUS U OCYLIECTBIEHHUS CIEAYIOIINX
XUMUYECKUX DKCIEPUMEHTOB IMOJ] PYKOBOJCTBOM YUWTENs C OOCYKIECHHUEM IUIaHa
pabOThI UJIM COCTABICHUEM TaOJIHUIIBI:

U3Yy4YEHHUE U ONKCaHNE (PU3NUECKUX CBOMCTB BELIECTB;

03HAKOMJICHHE C (PU3NYECKUMU U XUMUYECKUMU SBICHUSIMU,

OMBITHI, WIUTFOCTPUPYIOIINE MTPU3HAKU MPOTEKAHUS XUMUYECKUX PEAKLIHM;

14



M3YyUYEHUE CIOCO0O0B pa3JiesieHUs] CMEeCei;

MOJIyY€HHE KUCIOPOJia U U3YYEHUE €T0 CBOMCTB;

MOJTy4Y€HHE BOJIOPO/Ia U U3YUYECHHUE €TI0 CBOUCTB;

MOJIyYEHHUE YTJIEKUCIIOTO ra3a U U3y4eHHUE €ro CBOMCTB;

MOJTy4YeHHE aMMHUaKa U U3y4eHHe ero CBOUCTB;

IIPUTOTOBJICHUE PACTBOPOB C OIPENCIEHHOM MacCOBOW J0JIE PacTBOPEHHOIO
BEIIIECTBA;

HCCIIEIOBAHUE U OIKUCAHUE CBOMCTB HEOPraHMYECKUX BEIIECTB Pa3TUYHBIX
KJIaCCOB;

NpPUMEHEHHE WHAUKATOPOB (JakMyca, MeTWiopaHka u ¢eHondTaaenta) s
OTpeIeNICHHs XapaKTepa CpeJibl B paCTBOPaxX KUCJIOT U IIEJI0UEH;

U3y4YeHUE B3aMMOJICCTBUS KHUCIOT C METaJIaMH, OKCHUIAaMU METAJLJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMH OCHOBAHUSMH, COJISIMHU;

MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHE OJTHOT'O METaJlJIa IPYTUM U3 PacTBOpPA COJIH;

uccieaoBanue aM(pOTEPHBIX CBOMCTB T'UIPOKCHJIOB AJIIOMUHUS U ITUHKA,

peleHrne  DKCIePUMEHTANIBHBIX 3a7ad 1o Teme «OCHOBHBIE  KJIAcChl
HEOPTaHUYECKUX COCTMHCHUNY;

pelieHrne  SKCIEePUMEHTANIBHBIX  3a7a4 10 TeMe  «DJIEKTPOJUTHYECKAs
JTUCCOITHALIHS Y,

pElIeHHe IKCIIEPUMEHTAIBHBIX 3a/lay Mo TeMe «BakHeilline HeMeTamibl U MX
COCIMHEHHUSI;

pelIeHre SKCIEPUMEHTAIbHBIX 3a7a4 1Mo Teme «Baxuelue MeTamibl U HUX
COCIMHEHHUSI»;

XUMHYECKUE IKCIIEPUMEHTHI, MIUTIOCTPUPYIOLIUE MPU3HAKU MPOTEKAHUS PEAKIUN
MOHHOI'0 OOMEHa;

KayeCTBEHHBbIE PEaKIMM Ha TMPUCYTCTBYIOUIME B BOJHBIX pPACTBOPAX HOHBI:
XJjopua-, Opomua-, wuoaua-, cyinbdar-, ¢docdar-, kapOoOHAT-, CHIMKAT-aHUOHBI,
TUJPOKCHUI-UOHBI, KATHOHBI aMMOHMS, MarHus, KajbliUs, aJIOMUHUS, keie3a (2+) u
xenesa (3+), meau (2+), HUHKA;

YMEHHE TPEACTABIATh PE3yJbTaThl JKCIepuMEHTa B (GOpME BBIBOJIOB,
JI0Ka3aTeIbCTB, TPa(UKOB M TAOIUI] M BRISIBISATH IMIUPHUECKIE 3aKOHOMEPHOCTH;

BIIaJICHUE MpaBUIaMU O0€30MaCHOr0 OOpaIleHUs C BEIIECTBAMU, UCIIOIb3YEMbIMU
B MTOBCETHEBHOM JKU3HU, a TAK)KE MPABUIIAMU TTOBEACHUS B IEJSIX COCPEIKEHUS 3I0POBbS
1 OKpY’Karollle MpUPOAHON cpelibl; MOHMMaHuE Bpeaa (OMacHOCTH) BO3JCUCTBUS Ha
KUBBIE OpPraHU3Mbl ONPEJICICHHBIX BELIECTB, a TaKXe CHOCOOOB YMEHBIICHUS U
MPEIOTBPAIICHHUS] WX BPETHOTO BO3JICHUCTBHSI; MOHUMAHWE 3HAYCHHS >KUPOB, OCIKOB,
YIJIEBOJIOB JIJIsi OPraHU3Ma YelIOBEKa;

BJIQJICHUE OCHOBAMHU XUMHUYECKOM TIpPaMOTHOCTH, BKJIOYAIOLIEH yMEHUE
MPaBUJIBHO UCIOJIb30BaTh M3YYECHHBIE BEIIECTBA M MaTepuanbl (B TOM YHCIE,
MUHEpaJIbHbIE YJIOOpEHUs], METAIbl U CIUIaBbl, MPOAYKTHI MEPepabOTKH MPUPOIHBIX
HMCTOYHUKOB YTJEBOJOPOJIOB (YIJisl, MPUPOAHOro ra3a, HedTH) B OBITY, CEIBCKOM
XO35IMCTBE, HA MPOU3BOJACTBE; YMEHUE MPUBOJUTH MPUMEPHl  MPaBUIBHOIO
MCIIOJIb30BaHUs U3YUYCHHBIX BEILIECTB U MAaTEpPUAJIOB;
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YMEHHUE YCTAaHABIMBATH CBSI3M MEXIY PEATbHO HAOIIOAAEMBIMH XUMHUYECKUMU
SBIICHUSIMH ¥ TIPOIIECCAMH, TPOUCXOIAINIMMUA B MaKpPO- U MHUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOpa3usl BEIIECTB; YMEHHWE HHTETPUPOBATH XUMUYECKHUE 3HAHUSI CO
3HAHHMSIMU JIPYTUX YU4EOHBIX TPEIMETOB C MMOMOIIBIO MTe1arora;

npeacTaBieHue o cdepax TpodecCHOoHATbHON JESITeIbHOCTH, CBA3aHHBIX C
XHMHEH ¥ COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha JTIOCTH)KCHHUSIX XUMUYICCKON
HAyKHW; HAJUYHE OMbITa padOTHI C PA3TMYHBIMU UCTOYHUKAMHU MH(POPMAIIMH 110 XUMHUHU
(Hay4JHO-TIONYJIIpHAsL JIUTEpATypa, CIOBApH, CIPABOYHUKH, WHTEPHET-PECYPCHI) C
OTIOPOM Ha aJITOPUTM: YMEHHE OOBEKTHBHO OIICHUBATh MH(DOPMAIIUIO O BEIIECTBAX, UX
NPEBPAIIECHUAX U TPAKTHICCKOM MPUMCHCHHH.

TpeOoBanusi K TpeAMETHBIM pe3ylbTaTaM OCBOEHHUs Yy4eOHOro mnpeaMera
«XUMHUS», pacIpeIeICHHbIE 110 TOAaM 00y4YeHHUs

PesynpTaThl 1Mo rogam QOpMyNHMpYIOTCS IO NPUHLMIYY J00aBICHUS HOBBIX
pEe3yabTaTOB OT To/la K TOJly, YK€ Ha3BaHHbIE B MPEABIAYLIIMX roAax MO3WUILIMH, Kak
IPaBUJIO, IOCIIOBHO HE MOBTOPSIFOTCS,, HO YUYUTBHIBAIOTCS (PE3yJIbTaThl OYEPETHOTO Toja
10 YMOJTYAHUIO BKJITIOYAIOT PE3YJIbTAThI MPEIbIIYIINX JIET).

8 KIIACC

pPacKpbhIBaTh CMBICII OCHOBHBIX XHMHUECKHUX TIOHSATHUNA: aToOM, MOJIEKYJIa,
XUMHUYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS U
HEOJHOPOHAs), BaJECHTHOCTh, OTHOCHTEJbHAs aTOMHAs M MOJEKyJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsI Macca, MacCcoBasi JIOJISl XUMHUYECKOTO AJIEMEHTa
B COCIWHEHUH, MOJIAPHBIH OO0OBEM, OKCHJ, KHCJIOTa, OCHOBaHHWE, COJb,
*3JIEKTPOOTPUIIATEIIBHOCTH ™, CTEIeHb OKHCJICHUS, XUMHUYECKass  peakIus,
KIaccupUKaIMs peakuid: Peaklu¥ COCJAUHEHUS, PEAKIUU Pa3I0KECHUs, PEaKIINu
3aMeIIeHNs, Peakiuy 0OMEeHa, 9K30- U SHJIOTEPMUUYECKHUE PEaKIuU; *TerIoBoi 3P dexT
peakIuu™; Sapo aTroMa, JIECKTPOHHBIN CJIIOW aToMa, aTOMHas OpOUTallb, paauyc aToma,
XUMUYECKas CBs3b, MOJIIpHAs W HEMOJISIpHAas KOBAJICHTHAs CBS3b, MOHHAS CBS3b, UOH,
KaTHOH, aHHWOH, PacTBOp, MaccoBas J0JiA BellecTBa (NPOIICHTHAs KOHIIEHTpAIlUs) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX TMOHATUN (cMm. m. 1) u
MPUMEHSTH AT MOHATHSI TIPY OTIMCAHUH BEIIECTB M MX MPEBPAILICHUIA;

MCIIOJIb30BaTh XWMHMUYECKYI0 CHMBOJIUKY [IJISi COCTaBiieHHs (OpPMYJ BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUH XUMHUUECKUX PEAKIIHiA, SJIEKTPOHHOTO OanaHca;

OTIPEJIENSITh BAJICHTHOCTHh aTOMOB DJIEMEHTOB B OMHAPHBIX COSAMHEHUSIX; CTETICHD
OKHUCJICHHS DJIEMEHTOB B OMHAPHBIX COCIUHEHUAX C OMOPOW Ha OMpeeeHUs, B TOM
YHClIe CTPYKTYPUPOBAHHBIC; MPUHAMJICKHOCTh BEIIECTB K OMPEACIEHHOMY KIIaccy
coeMHeHUN 10 ¢dopMynaM; BHJ XUMHUYECKOW CBs3M (KOBaJe€HTHAasT W HWOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

UMETh TIPEJCTABICHHE O CHUCTEME XHUMHYECKUX 3HAHWUH, YMETh C IOMOIIBIO
YVUHTENSl MPUMEHATh CUCTEMY XHMUYECKHX 3HAHWH, JJIS YCTAaHOBJICHUS B3aUMOCBS3U
MEXIy U3yUYEeHHBIM MaTEPHAIOM U TP TIOJyYCHUH HOBBIX 3HAHUH, a TAaKXKe MPHU padboTe
C WCTOYHHKAMH XHUMHYEeCKOW wuHPopMarmu. OpHEHTHPOBATHCA B TOHATHUAX U

16



OIepUpPOBATh MU Ha 0A30BOM YpOBHE, IPUMEHSTH MIPHU BBIMOIHEHUU YY€OHBIX 3aaHUMI
U pEIICHUH PACUETHBIX 337a4 C OMOpPOMl Ha aJrOpUTM Y4eOHBIX NEUCTBUI M3yYEHHBIE
3aKOHBI U TEOPUHU: 3aKOH COXpaHeHUs Maccel, [lepuoanyeckuii 3akoH [[.11. Menneneesa,
*3aKOH IOCTOSIHCTBA COCTaBa™, 3aKOH ABOraJpo; aTOMHO-MOJEKYJSIpHas TEOpusl.
CootHOCUTh 00O3HaUYeHUs, KOTOpble MMeroTcss B Tabmuue «llepuoanueckas cucrema
xumuuyeckux dneMeHTtoB Jl. I. MenzaeneeBa» ¢ YUCIOBBIMUA XapaKTEPUCTUKAMU
CTPOCHMSI aTOMOB XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsj sjapa, oOIee 4YHuCIo
AIEKTPOHOB U PACTIPECICHUE UX MO0 AIEKTPOHHBIM CIOSM);

KJIacCU(UIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPraHMYEeCKHE BELIECTBA;
XMMHYECKUE peakluu (M0 YHUCITYy U COCTaBY y4YacTBYIOIIMX B PEAKIUU BEIIECTB, MO
TEIIOBOMY 3D PeKTy, M0 M3MEHEHUIO CTENIEHU OKUCIEHUS XMMHUYECKHX 3JIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapaKkTepu3oBaTh (ONMUCHIBATH) OOIIME XHMHYECKHE CBOMCTBA  BEIIECTB
Pa3JINYHBIX KJIACCOB, MOATBEPKIAs OMUCAHHUE MPUMEPAMHU MOJIEKYISPHBIX ypaBHEHHM
COOTBETCTBYIOIINX XMMHUUECKUX PEAKLIUNA C OMTOPOM HA CXEMBI;

IPOTHO3UPOBATH CBOKCTBA BEIIECTB B 3aBUCHUMOCTH OT MX COCTaBa M CTPOCHUS;
BO3MOKHOCTH IIPOTEKAHUSI XUMUUYECKUX MPEBPALICHUI B Pa3IMYHBIX YCJIOBUAX IOCIE
NPEIBAPUTEITHLHOTO OOCYK/IEHHUS C MEJaroroMm;

BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJIIPHYIO MAacChl BEILECTB;
MacCOBYIO JIOJII0 XMMHUYECKOTO AJIEMEHTa MO (PopMyse COeAMHEHHs; MAaCCOBYIO JOJIIO
BEILIECTBA B PAacTBOpPE; NPOBOAUTH PACUETHI 10 YPABHEHUIO XMMHUYECKOM PEAKLMHU C
OIIOPOY Ha aJITOPUTM;

IIPUMEHATh OCHOBHBIE OIEPALMM MBICIUTEIBHON JESATEIbHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHME, O000IeHHe, CHUCTeMaTu3alus, Kilaccu(ukanus, BBISBICHUE
[IPUYMHHO-CJICICTBEHHBIX CBSI3€M — JUISI U3YYEHUS CBOWCTB BEIIECTB U XUMHUYECKHUX
peakiuii; eCTeCTBEHHO-Hay4YHbI€ METOJbl TO3HAHUS — HaOII0IeHNe, W3MEpPEeHHE,
MOJICTTUPOBAHUE, JKCHEPUMEHT *(peasibHbIi W MBICJICHHBIN)* TI0J PYKOBOJCTBOM
neaarora,

CJIeIOBaTh MpaBHJIaM TOJIb30BaHUS XUMHYECKOW TOCYIOM W J1abopaTOpHBIM
o0opyZOBaHMEM, a TaKXKe MpaBUJaM OOpaIlEeHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMU TI0 BHITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB 10 MOTYYEHUIO U
coOMpaHHi0 Ta3000pa3HBIX BELIECTB (BOXOPOAA M KHUCIOPOAA), NPUTOTOBICHHUIO
PacTBOPOB C ONPEAEIEHHON MacCCOBOM J0JIEN paCTBOPEHHOTO BEIIECTBA; IIJIAHUPOBATh U
IIPOBOJIUTh XUMHUUYECKUE DKCIEPUMEHTHI II0 PACIIO3HABAHHUIO PACTBOPOB IIEIOYEU U
KHCIIOT C TOMOIIbI0 WHIUKATOPOB (JaKMmyc, (eHon]TalenH, METWIOpaHX U Jp.),
MOATBEPKAAIOIIMX KAaYeCTBEHHbIH COCTAB HEOPraHMYECKUX BELIECTB (KAYECTBEHHBIE
pEeaKIMu Ha MOHBI) O] PYKOBOJCTBOM IE€arora.

9 KIIACC

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSTHI: XUMUYECKUH 3JIEMEHT,
aToM, MOJIEKyJa, WOH, KAaTHOH, AaHWOH, NPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEILHOCTh, CTENEHb OKHUCJICHUS, XUMHUUYECKas PpPeaxius,
XUMUYECKasi CBsA3b, *TemIoBOM 3 (PeKT peakinu, MOJIb™, MOJSPHBIA 00BEM, pacTBOD;
AIEKTPOJIUTHI, HEIIEKTPOJUTHI, SJIEKTPOJIUTHYECKAS AUCCOIUALIUS, PEAKIIMH HOHHOTO
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oOMeHa, KaTaliu3aTrop, *XMMHYECKOE paBHOBECHE, OOpaTHUMble U HEOOpaTUMBbIC
peaKIuu™, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIH, OKUCITUTENh, BOCCTAHOBUTED,
OKHCJIEHHE€ UM BOCCTAaHOBJICHHUE, AaJIOTpOmnusi, aM(pOTEPHOCTh, XUMHUYECKAs CBS3b
(koBaneHTHAsl, MOHHAsl, METaJUIMYEeCKas), KpUCTa/UIMUecKas pemeTka, *Koppo3us
METAJIJIOB, CIUIaBbl; CKOPOCTh XHMHMYECKOW peakIuu™, TMpelesbHO JOMyCTUMAas
konneHTpanus (1K) BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHATUH (cM. 1. 1) u
MPUMEHSITh 3TH TIOHATHUS MPU OMMCAHUM BEIIECTB U UX MIPEBPaICHU;

WCIIOJh30BaTh 3HAKU M CUMBOJBI i (UKCAIMU Pe3yJbTaTOB HAOJIOACHMUI,
cocTaBjeHUs (POpMYJ BEIIECTB U YPAaBHCHUN XUMUYECKUX PEAKIUMA, 3aMUCH JTaHHBIX
yciioBuit 3a1a4. Mcnonb3oBath 0003HaueHus1, umeromuecs B [lepuoanueckoit cucteme u
TaOIUIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUH U COJIeH B BOJIE JJIsI BBIMIOJHEHUS 3aJaHUN.

OTPENENATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKUX DJIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa; MNPUHAMICKHOCTh BEIIECTB K OIPEACIEHHOMY
KJIACCY COCIMHEHUH ¢ OTIOPOM Ha OTpeIeIICHUS, B TOM YKCJIE CTPYKTYPUPOBAHHBIC; BUJIbI
XUMUYECKOW CBs3M (KOBAJICHTHAs, HWOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COCIMHEHUAX; 3apsi] HMOHA IO XUMHYECKOW (opMmylie; XapakTep cpelbl B BOJHBIX
pacTBOpax KHUCIOT U IIEJ0YeH, *TUN KPUCTAUIMUECKON pPEmETKH KOHKPETHOTO
BEIECTBA™;

packpbiBaTh  cMmbici  [lepuognueckoro  3axkoHa J[.MI. MengeneeBa wu
JEMOHCTPUPOBATh €r0 IMOHHMMAaHHE: *OMHUCHIBATH U XaPAKTEPU30BATH* TAOIMYHYIO
dopmy Ilepuonnueckoil cHCTEMBl XHMHUYECKHX OJEMEHTOB: pa3inyaTh MOHATHUA
«rnaBHas noarpynmna (A-rpymma)y U «mobouHas moarpymnmna (b-rpymnma)», manbie u
OOJIBIIINE MEPUOJIBI; *COOTHOCUTH™ 0003HAYEHUS, KOTOPbIE UMEIOTCS B MEPUOIUYECKON
TabJIMIe, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB
(cocraB u 3apsia sapa, o0lIee YHCIO IEKTPOHOB U PACIIPEICIICHUE UX TI0 SJIEKTPOHHBIM
C0sIM); *0OBICHATH* 0O0IMEe 3aKOHOMEPHOCTH B HM3MEHECHHHM CBOMCTB XHMHYECKHUX
AJIEMEHTOB U MX COCIMHEHUH B MpeleslaX MaJIbIX MEPHOJ0B WM TJABHBIX MOATPYIIl C
YYETOM CTPOCHUS UX ATOMOB;

KJIacCU(UIUPOBATh XUMHYECKHE DJIEMEHTBI; HEOPraHUYeCKHe BEIIECTBA;
XUMUYECKHE peakiuu (0 YKMCIY M COCTAaBY YYaCTBYIOIIMX B PEaKLHMH BEIIECTB, IO
TEIUIOBOMY 3P (HEKTy, IO U3MEHEHHUIO CTETCHEH OKHCIICHUS XUMUYECKUX IJIEMEHTOB) C
ONOPOM HA CXEMBI;

XapaKTepru30BaTh (OMUCHIBATH) 00MIME U crienu(PUUecKrne XUMHIECKHUE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAasi OMHCAaHUE MPUMEpPaAMU MOJEKYISPHBIX U
VMOHHBIX YPaBHEHUW COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN C OIMOPOU HA CXEMBI;

COCTaBJISITh YPABHEHUSI DJIEKTPOJIUTUYECKON IUCCOLMALUM KUCIOT, LIEI0Yed U
COJICH; TMOJIHBIE W COKpAUIEHHbIE YpaBHEHHUS pEaKUUi MOHHOTO OOMEHa; ypaBHEHUS
peaKkiuii, MOATBEPKAAIOIINX CYIIECTBOBAHNE I€HETUUECKON CBSI3U MEXK/y BEIlleCTBAMHU
Pa3JIMYHBIX KIaCCOB;

PacKpbIBaTh CYIIHOCTb OKHCIUTENbHO-BOCCTAHOBUTEIbHBIX peakiui
MOCPEACTBOM COCTAaBIICHUSI SJIEKTPOHHOTO OanaHca 3TUX PeaKIuii;

MPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS;
BO3MOXKHOCTH MPOTEKAHUSI XMUMHUYECKHX MPEBPAIICHUN TMOCIEe MPeaBAPUTEIBLHOTO
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00CYXJIEHUS C TeIarorom;

BBIYHCIISATh OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEUIECTB;
MacCOBYIO JIOJK0 XMMHYECKOr0 3JIeMEHTa Mo (opMylie COEIUHEHHUS; MACCOBYIO OO
BEIIECTBA B pPAcTBOPE; MPOBOJAUTH PACUETHI MO YPABHEHUIO XMMHYECKOM peakuuu C
OIIOPOY Ha aJITOPUTM;

CJIeIOBaTh MpaBWJIaM IOJIb30BaHUS XMMHMUYECKOW TOCYAOM U J1a0OpaTOPHBIM
o0opyAOBaHMEM, a TakXke MpaBUjiaM OOpAIlEHUs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSMU IO BBITOJHEHUIO JIA0OPATOPHBIX XMMHUUECKHUX OIBITOB IO MOTYYEHUIO U
CcOOMpPaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHaKa U YIJIEKUCIIOrO ras3a);

MPOBOJUTh PEAKIMHU, MOATBEPKAAIOUIME KAYeCTBEHHBIM COCTAaB pa3IUYHBIX
BEUIECTB: PACIO3HABATh OIBITHBIM IMYTEM XJIOpHUI- OpOMUI-, HOAMA-, KapOOHAT-,
docdart-, cunukar-, cynbQar-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHMSI I HOHBI H3yYE€HHbBIX
METaJJIOB, MIPUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPIaHUYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIE OIEpAllMU MbICIUTEIBHON NE€ATeNbHOCTH — aHaju3 M|
CUHTE3, CpaBHEHUE, 0000IIEHIE, CUCTEMATHU3AIIHIO, BBISIBICHUE MPUIMHHO-CJIEICTBEHHBIX
CBsI3€H — /I M3Y4YEeHUsI CBOMCTB BEILIECTB M XUMHUECKUX PEaKIIMii; ECTECTBEHHO-HAYYHbIC
METO/IbI TO3HAHUS — HAOI0ICHUE, U3MEPEHNE, MOICIIMPOBAHNE, SKCIIEPUMEHT (peasbHbIN
U MBICJICHHBIN ).

3. Temamuueckoe NJ1aHUpoeaHue C yKasanuem Kojaudecmea 4acoe, OMBEOEHHBIX HA 0CBOEHUE KANCOOU
memal.

8 Kiacc
No HaumeHoBaHue pa3aesioB u Koua DJIeKTPOHHbIE
T/ TeMbI IIPOrPaMM. yacoB | o0pa3oBaTesIbHbIE PeCYPChI.
1 IlepBoHaYa/IbHBbIE XUMUYECKHE 18
TOHATHS.
1.1 HpeI[MeT xumMuH. BemiectBa M ux 1 https://resh.edu.ru/subject/lesson/1521/start/
cBoiicTBa. [IpaBuna Ge3zomacHOCTH
Ha xumuu. Ponb xumunu B
MIOBCETHEBHOM KU3HHU.
12 MeTopl TO3HAHMS XUMUH: 1

Ha6J'IIOI[eHI/Ie, OKCIICPUMCHT.

1.3 ITPNel TIpuémsl 6e3omacHoit paboter | 1
¢ 000py/IOBaHHEM U BEIIECTBAMHU.
CTtpoeHue IaMeHu.

14 YucThie BEIIECTBA U CMECH. 1 https://resh.edu.ru/subject/lesson/1522/start/
1.5 ITPNe2 Ouuctka 3arps3HEHHON 1

IOBapPEHHOM COJIH.
1.6 DusnyYecKre U XUMHUUYECKUE SIBIICHUS 1 https://resh.edu.ru/subject/lesson/1485/start/
1.7 ATOMBI, MO JIEKYJIbI, HOHBL 1 https://resh.edu.ru/subject/lesson/1486/start/
1.8 [IpocThle 1 c10XKHBIE BELIECTBA. 1

XHUMHWYECKHUH DJIEMEHT.
1.9 3aKOH MOCTOSHCTBA COCTAaBAa 1 https://resh.edu.ru/subject/lesson/1487/start/
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BerecTB. OTHOCHUTEIBHAA aTOMHAS
macca.
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1.10

OTtHocuTenbHast MOJIEKYIsIpHAs
Macca. Xummuueckas popmyia.

https://resh.edu.ru/subject/lesson/1487/start/

111

MaccoBas 10151 XMMHUYECKOTO
3JIEMEHTA B COEIUHEHUM.

1.12

BaneHTHOCTh aTOMOB XMMHUYECKUX
OJICMCHTOB.

https://resh.edu.ru/subject/lesson/1520/start/

1.13

CocraBieHre XMUMHUYECKUX POopMyI
10 BaJICHTHOCTH.

https://resh.edu.ru/subject/lesson/1520/start/

1.14

ATOMHO- MOJIEKYJISIPHOE YYEHHUE.

1.15

3aKoH COXpaHEHUsI MacChl BEIIECTB.
XHWMHUYECKUE YPABHECHUSI.

https://resh.edu.ru/subject/lesson/1519/start/

1.16

Knaccudukanus xuMmuueckux
peakuui

https://resh.edu.ru/subject/lesson/1519/start/

1.17

O6o0mmatoiiee MOBTOPEHHE 110 TEME
HepBOHaqaanHe XUMHUYCCKUEC
IIOHSTHUA.

1.18

KonTtponsHas paborta
(IpOMEXYTOUHBIH KOHTPOJIb).

Baxkueiilue npeacraBuTeH
HEOPraHHYeCKUX BelleCTB.

30

2.1

Bozayx. Kucnopon. Ilousitusi 00
OKCHAaX.

Bo3nyx u ero cocras.

Kucnopon, ero obmas
XapaKTePUCTHKA H HAXOXKJICHHUE B
HIPHUPO/IC.

XUMHUYECKUE CBOMCTBA KUCIOPOIA.
OKCHUBIL.

https://resh.edu.ru/subject/lesson/2447/start/

ITP Ne3 Ilosy4yeHue u cBoicTBa
Kucnopona.

O30H. AJIIOTpOIHS KUCIOPOAA.

https://resh.edu.ru/subject/lesson/2446/start/

2.2

Bomopona. IlonsiTust 0 KUCJI0TAX M
COJIfX.

Bopopoa, ero obmias
XapaKTepUCTHKA, HAXOXKCHUE B
IIPUPOJIE, NOJTyYECHHUE.

XMUMHYECKHE CBOMCTBA U
npuMeHeHue Bogopoaa. Ilonstue o
KHCJIOTaX U COJIIX.

https://resh.edu.ru/subject/lesson/3119/start/

[TPNe4 Tlonydyenue Bojgopoa u
HU3YyYECHHUE €r0 CBOMCTB.
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2.3 KosnyecTBeHHBIE OTHOLIECHUS B 5
XUMMH.
1 KonuuecTBo BemiecTa. MoJib. 1 https://resh.edu.ru/subject/lesson/2063/start/
Moumnspnas macca.
2 BeruncieHus ¢ UCIoIb30BaHUEM 1
MOHATUS «KOJIMYCCTBO BEIICCTBA» U
«MOJISIpHAsI Maccay.
3 3akoH ABoraapo. MosipHbIi 00BEM. 1 https://resh.edu.ru/subject/lesson/2063/start/
4 OOBbEMHBIE OTHOLIEHUS Ta30B MIPU 1
XUMHYCCKUX PCAKITHIX.
5 OTHOCHUTENbHAS TUIOTHOCTD T'a30B. 1 https://resh.edu.ru/subject/lesson/2731/start/
Pemrenue 3ama4 Ha HaXOXKICHHUE
OTHOCHUTEJILHOM INIOTHOCTH r'a30B.
24 Bopna. PacrBopbl. [lonsiTusi 06 6
OCHOBaHH1.
Bona.
CBOICTBa M IPUMEHEHHE BOJIBI. 1 https://resh.edu.ru/subject/lesson/2062/start/
3 Bona — pactBopuTens. PacTBopsL. 1 https://resh.edu.ru/subject/lesson/2062/start/
4 MaccoBas 107151 paCTBOPEHHOTO 1
BCILICCTBA.
5 [TPNe5 IIpurotoBneHue pacTBopa 1
COJIM C OTIPEACIIEHHON MacCOBOM
JI0JIEH PaCTBOPEHHOIO BEILECTBA.
6 O6o0maromiee MOBTOPEHHE 1O TemMaM | 1
Kucnopon, Bonopon, Boja.
2.5 OcHOBHBIE KJIACCHI 11
HeOpPraHn4eCKUX BelleCTB.
1 Oxcupl, UX Ha3BaHUE, 1 https://resh.edu.ru/subject/lesson/2445/start/
kinaccudukanus, Gu3ndecKue
CBOMCTBA.
2 XUMHUYECKUE CBOWCTBA OKCHJIOB. 1 https://resh.edu.ru/subject/lesson/2444/start/
3 OCHOBAaHMUS. 1 https://resh.edu.ru/subject/lesson/2442/start/
4 XUMHYECKHE CBOMCTBA OCHOBAHMUIA. 1 https://resh.edu.ru/subject/lesson/2443/start/
5 KUCIIOTHL 1 https://resh.edu.ru/subject/lesson/2055/start/
6 CBOMCTBA KHUCIOT. 1 https://resh.edu.ru/subject/lesson/3120/start/
7 CoJn. 1 https://resh.edu.ru/subject/lesson/2054/start/
8 CBolicTBa coJieii 1 https://resh.edu.ru/subject/lesson/2441/start/
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https://resh.edu.ru/subject/lesson/3120/start/
https://resh.edu.ru/subject/lesson/2054/start/
https://resh.edu.ru/subject/lesson/2441/start/

I'enernueckas CBA3b MEXKIY
KJIaCCaMU HEOPraHUYECKUX
COCIUHEHUM.

https://resh.edu.ru/subject/lesson/2440/start/

10

IIP Ne6 Pemienne
SKCIEPUMEHTAIBHBIX 337a4 10 TEME
«OCHOBHBIE KJIACChl HEOPTAHUUECKHUX
COCITMHEHU .

11

O06o06maroiee TOBTOPSHHE IO TEME
OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
COEJIMHEHU.

Ilepuoanyeckuii 3aK0H U
Ilepuoauyeckast cucrema
XUMH4YecKuXx djiemenTon JI.A.
Menaeneesa. CTpoenue aroma.
XHMHYeCKas CBS3b

20

3.1

Ilepuoanyecknii 3aK0H M
Ilepuoauyeckasi cucrema
XUMH4YecKkux djementon ..
MenpesieeBa. CTpoeHue aToma.

10

[lepBbie MOMBITKU KIIACCU(PUKALIUU
XMUMHUYECKUX DJIEMEHTOB.

[TepBoHauanbHBIEC MPEACTABICHUS O
€CTECTBEHHBIX CEMEHCTBAxX
XUMHUYECKUX DJIEMEHTOB.
AMdoTepHbIe COeTUHECHHS.

l'anorensi. UnepTHBIC ra3sbl.

[Tepuoanueckux 3axon /.M.
Meunneneesa.

https://resh.edu.ru/subject/lesson/2053/start/

Crpykrypa [ICXD.

Crpoenue atroma. M30TOMbI.

https://resh.edu.ru/subject/lesson/2051/start/

9J'IeKTpOHHa$I 00004Ka aToMa.

https://resh.edu.ru/subject/lesson/2050/start/

[leprnoanyeckue U3MEHEHUs CBOWCTB
XUMUYECKUX 3JIEMEHTOB B [IEPHOIaX
U TPYNIMax.

https://resh.edu.ru/subject/lesson/2049/start/

3nauenue [lepuoauyeckoro 3akoHa.
Kuznup n gesrensHocTh .M.
MeHpeneeBa

10

[TP No7 B3aumoaeiicTBUE THIPOKCU
LIMHKA C pacTBOPaMu KUCJIOT U
LIEJI0YEH.

3.2

XuMuuyeckasi CBA3b.
OKHCIUTEIBHO-
BOCCTAHOBHMTE/IbHbIC PEaKIUH.

10

23



https://resh.edu.ru/subject/lesson/2440/start/
https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2051/start/
https://resh.edu.ru/subject/lesson/2050/start/
https://resh.edu.ru/subject/lesson/2049/start/

DNEKTPOOTPULIATEIBHOCTh ATOMOB
XUMUYECKUX IJIEMEHTOB.

https://resh.edu.ru/subject/lesson/2439/start/

KoBanenTHas cBs3b.

https://resh.edu.ru/subject/lesson/2048/start/

HNonHas cBa3b.

CreneHp OKHUCICHUS.

https://resh.edu.ru/subject/lesson/3121/start/

OKHCIUTENEHO-BOCCTAHOBUTEIIHLHBIC
peakuuu. OKUCTUTEND,
BOCCTAHOBHTEb.

https://resh.edu.ru/subject/lesson/3122/start/

Cocranenue ypapHeHuit OBP ¢
MTOMOIIBI0 METOIa JIEKTPOHHOTO
Oananca

https://resh.edu.ru/subject/lesson/3122/start/

[ToBTOpEHue u 06061IeHNE
M3y4eHHOTO MaTepuaa.

KonTtponpHas paboTa (MTOTOBBIH
KOHTPOJIb),

AHaJI3 UTOrOBOM KOHTPOJBHOU
paboThI

10

Pe3eps.

Htoro

68

9 knacc

Ne i/

HaumeHoBaHue pa3aesioB U
TeMbI IPOrPaMM.

Koa
4acoB

DJIeKTPOHHbIE
o0pa3oBaTe/ibHbIE peCypChl.

BemecTBo M xXuMHnueckue
peakuuu.

19

1.1

IToBTOpEHUE U yrirydJjieHue
3HAHMH

[ICXD, cTpoeHune aTOMOB.

OKXCcHuIBI M OCHOBAHUS, UX
KiaccuduKaius, HOMEHKJIaTypa u
CBONCTBA.

Kucnote! u comm, ux
KnaccuduKaiys, HOMEHKJIaTypa u
CBOMCTBA.

CTpOCHI/Ie BCIICCTB: XUMHUYCCKaA
CBA3b, KPUCTAJIJIMUCCKHUC pCH_IéTKI/I.

Pemenue pacuérubix 3amay.

KonTtponpHast padoTa (BX0aHOU
KOHTPOJIb)

1.2

OcHOBHBIC 3aKOHOMEPHOCTH
XHUMHYECKHX Peakuui

24



https://resh.edu.ru/subject/lesson/2439/start/
https://resh.edu.ru/subject/lesson/2048/start/
https://resh.edu.ru/subject/lesson/3121/start/
https://resh.edu.ru/subject/lesson/3122/start/
https://resh.edu.ru/subject/lesson/3122/start/

Knaccudukarus XuMHYECKUX
peakuuii 10 pa3IMyHbIM
npu3HakaMm. OKHCIUTEIBHO-
BOCCTAHOBHTEJbHBIC PEAKIINU

https://resh.edu.ru/subject/lesson/3122/start/

TennoBoit 3¢ ekt XuMHIecKoit
peaKIu.

https://resh.edu.ru/subject/lesson/2437/main/

CKOpOCTh XMMHUYECKON pPEaKIIUHU.

https://resh.edu.ru/subject/lesson/2102/start/

OOpaTumble peakiuu.
XUMHUYECKOE PAaBHOBECHE.

https://resh.edu.ru/subject/lesson/2103/start/

1.3

DJIeKTPOJIMTHYECKASA
aucconuanus. XumMuueckue
peaknuu B pacTBOPax

CymHocTth mporiecca
BIEKTPOJIUTUYECKON
mucconuanmu. Cina0ble U CUJILHEIE
DJIEKTPOJIUTBHL.

https://resh.edu.ru/subject/lesson/1518/start/

Jucconmanus KUCIOT, COJIeH 1
OCHOBaHHUI.

Peaxkius nonnoro ooOMeHa.

https://resh.edu.ru/subject/lesson/1603/start/

YPOK-IPaKTUKYM I10 COCTABIICHHUIO
peaKkIyii HFOHHOTO OOMeHa.

XUMHUYeCKre CBOMCTBA KHCIIOT,
COJICH M IIEJI0YEH B CBETE
MpeACTaBICHUI 00
ANEKTPOJUTUUECKON
JIACCOIMAIIHH.

https://resh.edu.ru/subject/lesson/1606/start/

TIP Nel Pemenune
AKCIIEPUMEHTAJILHBIX 3a7a4 10
TEME.

I'maponus cosneil.

https://resh.edu.ru/subject/lesson/3123/start/

Pemenune pacu€tHbix 3aaa4 no
YPaBHEHUIO XUMUYECKON PEaKIUH.

O060011IEHHE IO TEME
DNEeKTPOTUTHIECKAS
JIICCOIHAAINSL.

https://resh.edu.ru/subject/lesson/2101/start/

HeMeTtanasl M MX coeTUHEHHUS.

28

OO0mas xapakrepucTuka
HeMeTaJI0B. I'ajioreHsl

OO1ast xapakTepuCTUKa
HEMETAJIJIOB.

TTonoxeuune rajgoresos B [ICXD.
CBoOMCTBA TAJIOTEHOB.

25



https://resh.edu.ru/subject/lesson/3122/start/
https://resh.edu.ru/subject/lesson/2437/main/
https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2103/start/
https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/1606/start/
https://resh.edu.ru/subject/lesson/3123/start/
https://resh.edu.ru/subject/lesson/2101/start/

Xitop.

XnopoBojopoa. CoJisiHast KHCIIOTa
H €€ COJIN.

https://resh.edu.ru/subject/lesson/2075/start/

[IPNe2 «Ilomyuenue comnstHOM
KHCJIOTBI M U3yYEHUE €€ CBOICTBY.

Cepa u eé coeuHeHMH.

[TonoxeHne KUCIopo1a u Cepsl B
I1CXD.

Cepa, €€ cBoiicTBa U IPUMEHEHUE.
AIoTpONIHs CEPBI.

CepoBonopoa. Cynbhub.

https://resh.edu.ru/subject/lesson/2434/start/

Cepnucrtsblii ra3. CepHucrast
KHUCJI0Ta U €€ COIH.

https://resh.edu.ru/subject/lesson/2076/start/

Okxcup cepsl (V). Cepnas
kuciota. OKHCIUTEIbHbIE
CBOMCTBA KOHIICHTPUPOBAHHOMN
CEpPHOM KHUCIIOTBHI.

https://resh.edu.ru/subject/lesson/2077/start/

KonTtponsHas padorta
(TPOMEKYTOUYHBIN KOHTPOJIH)

A30T1, pocdop 1 UX CoOeTUHEHUS.

[Tonoxxenue azora u pochopa B
[CXD.

AmMMuak, ero cBoMcTBa,
MOJTIydeHUE U IPUMEHEHUE.

[TPNe3 «IlosyueHue aMmmuaka u
W3Y4YEHUE ero CBOICTBY,

Conn aMMOHUS.

https://resh.edu.ru/subject/lesson/2078/start/

Okcunpl a3ota. A30THAs KUCJIOTA U
€€ con.

https://resh.edu.ru/subject/lesson/2074/start/

®docdop. Amtorporus Gocdopa.

Oxcunsl hocdopa.
OptodocdopHas kucnora u eé
COJIH.

https://resh.edu.ru/subject/lesson/2073/start/

24

Yraepoa v KpeMHUI U HX
COCAMHECHUS.

10

[Tonoxenue yrnepox B IICXD.
AnnoTtpomnHsle MOAU(pUKALUU
yIJ€poJAa U UX POJIb B )KU3HU
YeJI0BEKA.

https://resh.edu.ru/subject/lesson/2072/start/

CgoiicTtBa yriepoja. AncopOrus.

https://resh.edu.ru/subject/lesson/2072/start/

YrapHsblii ra3, ero CBOMCTBA.

https://resh.edu.ru/subject/lesson/2071/start/

26



https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2076/start/
https://resh.edu.ru/subject/lesson/2077/start/
https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2074/start/
https://resh.edu.ru/subject/lesson/2073/start/
https://resh.edu.ru/subject/lesson/2072/start/
https://resh.edu.ru/subject/lesson/2072/start/
https://resh.edu.ru/subject/lesson/2071/start/

4 VTIiaeKuCblii ra3, ero cBONCTBa. 1 https://resh.edu.ru/subject/lesson/2071/start/
5 VTonbHAS KUCIOTA U €6 COJIN. 1 https://resh.edu.ru/subject/lesson/2070/start/
6 [1P Ne4 TlonyueHue yriiekuciaoro 1
rasa u U3y4eHue ero CBOMCTB.
7 KpeMHuwuii ¥ €ro COeTMHEHUS. 1 https://resh.edu.ru/subject/lesson/2069/start/
8 ITP No5 Pemenue 1
DKCIIEpUMEHTAIBHBIX 3a/1a4 110
teme «Hemeramm.
Pemenue pacuérHbix 3a1ay.
O6o0maromuil ypok mo TemMe 1 https://resh.edu.ru/subject/lesson/2068/start/
«Hemeramne»
3 MeTaJulbl M UX COEMHEHMS. 18
3.1 OO0mue CBOMCTBA METAJLIOB.
ITonoxxenne metamnos B [ICXD. 1
Haxoxnaenue meramnos B npupoge | 1
1 001IHe CIIOCOOBI UX MOTYICHHUS.
Meramnyprusi.
3 XUMHWYECKHUE CBOMCTBA METAIIOB 1 https://resh.edu.ru/subject/lesson/1607/start/
4 Cmnassl. Kopposus MeTaios. 1 https://resh.edu.ru/subject/lesson/1607/start/
3.2 Baxueiimue MeTa/uIbl U UX 14
COeIMHEHMS.
1 [1lenoYHBIE METAILIEL. 1 https://resh.edu.ru/subject/lesson/1602/start/
2 OKCHIBI U THAPOKCHIBI IETOUHBIX | 1 https://resh.edu.ru/subject/lesson/1602/start/
METAJIOB.
3 [1leno4HO3eMENbHBIE METAIIBL. 1 https://resh.edu.ru/subject/lesson/3124/start/
Maruuii
4 Baxneiiue coequaenus kampuus. | 1
JKéctrkocts Bogwl. I1P
Ne6»)KecTKkOCTb BOIBI 1 METOIBI
€€ yCTpaHEHUs.
AnroMuHUM.
AM(OTEPHOCTH OKCHIOB H 1 https.//resh.edu.ru/subject/lesson/1604/start/
THAPOKCHIOB aTIOMHHUS.
7 Kenezo, HaxoxkeHUE B IPUPOJIE, 1
CBOMCTBA.
8 OKCHIBI, THAPOKCHIBI M COJIH 1 https://resh.edu.ru/subject/lesson/1605/start/
JKelesa.
9 I1P Ne7 Pemenue 1
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https://resh.edu.ru/subject/lesson/2071/start/
https://resh.edu.ru/subject/lesson/2070/start/
https://resh.edu.ru/subject/lesson/2069/start/
https://resh.edu.ru/subject/lesson/2068/start/
https://resh.edu.ru/subject/lesson/1607/start/
https://resh.edu.ru/subject/lesson/1607/start/
https://resh.edu.ru/subject/lesson/1602/start/
https://resh.edu.ru/subject/lesson/1602/start/
https://resh.edu.ru/subject/lesson/3124/start/
https://resh.edu.ru/subject/lesson/1604/start/
https://resh.edu.ru/subject/lesson/1605/start/

SKCIEPUMEHTAIBHBIX 3a7a4 10
TeMe «MeTaibl»

10

Pewenue 3aa4 o ypaBHEHHIO
peaxkuuu, eciii OJJUH U3 peareHToB
JTaH B U30BITKE.

11

006001enue o TeMe «MeTaibl

https://resh.edu.ru/subject/lesson/2067/start/

12

Pemrenue 3amaq: HaxoXaeHue
MacCOBOM JIOJIM BBIXOJIA IIPOYKTA
peaKkiuu.

13

KontponbHas padoTa (MTOrOBBIN
KOHTPOJIb)

AHaJIU3 UTOTOBOM KOHTPOJBHOU
paboTHI.

XHuMHS M OKPYKAIOLIAs cpeaa

HoBblil MaTepuana U TEXHOJIOTHUH.

XUMUS U 3I0POBBE.

w (NP | A

XHWMHYECKOE 3arps3HEHUE
OKpyKaroien cpenpl. Ponb xumMun
B PCIICHHUHU 3KOJIOTUYCCKUX
pooJIeM.

R~ w

HTtoro

68

28



https://resh.edu.ru/subject/lesson/2067/start/
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