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TARWET

PaGouyass nporpamMMma no yuye0HoMy npeamMery « XuMUsDH
1Jis o0yuaromuxcs 8-9 kiaccos
(YPOBeHb OCBOEHMSI: YIJIyOJIEeHHbI)

Pabouas mporpamma pa3paboTaHa Ha OCHOBE TpPeOOBAaHMH K IUIAHUPYEMBIM pe3yJbTaTam
OCBOCHHSI OOYyYaIOIUMHKCS OCHOBHOM 00pa30BaTeNIbHOW TPOrpaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHUs



INOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1O XUMHH OCHOBHOTO oOmiero oOpazoBaHus (YriayOJI€HHBIA YPOBEHD)
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEIBHOU
IporpaMMbl OCHOBHOTO o01ero oOpaszoBanus, mpexacraBieHHbIx B @T'OC OOO, ¢ yuerom
benepanbHON paboueit mporpaMMbl BOCITUTAHHMS.

[Iporpamma mo xumuu pa3zpaboTaHa C IENbI0 OKa3aHUS METOUYECKON OMOIIY YYUTEIIO
B CO3/IaHUM paboUeii MPorpamMMsbl 10 y4eOHOMY MPEIMETY.

[Iporpamma mo XuMuu Ja€T MpPEACTAaBICHHE O IENsAX, OOIIel crpareruu OOy4YeHHS,
BOCIUTAHUS W PAa3BUTHS OOy4arONmMXCS CpEICTBAaMU Y4YeOHOro TpeaMeTa, OIMpeiesnseT
00s13aTeNIbHOE TIPEAMETHOE COZIepIKaHue, ero CTPYKTYpPY MO pas3zeiaM U TeMaM, paclpeaeieHue
Mo KjaccaM, pPEKOMEHIYEeMYI0 IMOCIeOBATEIbHOCTh H3YYEHHUS XHUMHUU C  Y4ETOM
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM y4eOHOro IMpolecca, BO3PACTHBIX
oco0eHHOCTel oOydaronuxcs. B mporpamme mo XMMHHM YYUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeaMeTa B peain3aluy TpeOOBaHWH K IUIAHUPYEMBIM JIMYHOCTHBIM, METalpPEeIMETHBIM U
IpeIMETHBIM pe3ysibTaTaM oOyueHuss U B (OPMHUPOBAHMHM OCHOBHBIX BHAOB Yy4eOHO-
NIO3HABATEIBHOM JESITEILHOCTH 00YUaIOIMIEerocs 10 OCBOCHUIO YUEOHOTO CO/IepIKaHUSL.

OBIIAA XAPAKTEPUCTHKA YYEBHOI'O IIPEJIMETA «XUMMWS»

W3ydenne XuMHMH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsS OPHEHTUPOBAHO Ha
OOIIEKYIBTYPHYIO  TOJTOTOBKY, HEOOXOIUMYIO I  BBIPAOOTKH  MHPOBO33PEHUECKHX
OpPUEHTHPOB, PA3BUTHS WHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH M HMHTEPECOB OOYYaIOUIUXCs, Ha
MIPOJIOJDKEHHE 00yUeHHUs Ha YPOBHE CPEHETr0 0011Iero 00pa3oBaHus.

3HaHUE XUMUH CIYKHUT OCHOBOU JUIs JOPMUPOBAHUS MHUPOBO33PEHUS 00YUAIOLIETr0Cs, €ro
NPECTaBICHUN O MAaTEPUATLHOM E€MHCTBE MHUPA, BYKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHUEH
NPECTaBICHUS O MIPEBPAILECHUIX YHEPTUN U BEIIECTB B IPUPOJIE, O MYTAX PEIICHUS II100aTbHBIX
npoOjeM  yCTOMYMBOTO  Pa3BUTHS  YEJIOBEUECTBA —  CBIPbEBOM,  DHEPreTHYECKOM,
IPO/IOBOJILCTBEHHOM  Tpo0ieM, MpoOJieMbl  3KOJOrMYeckod  Oe3omacHocTH, MIpobdiem
3JIPaBOOXPaHECHHUSI.

N3ydyenue xumuu:

CIOCOOCTBYET peaiu3alliii BO3MOXHOCTEH Il caMopa3BUTHS W (QOpPMHUPOBaHUS
KYJIBTYPBI JINYHOCTH 00YUaIOMIMXCs, X 001Iel U QYHKIIMOHATBHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHNE MBIIIJIEHUS U TBOPUYECKUX CIOCOOHOCTEH 00y4aromuxcs,
HaBBIKOB  HMX  CaMOCTOSITEJIbHOM  y4eOHOM  NeATeNbHOCTH,  OKCIEPUMEHTANbHBIX U
UCCIICIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B TIIOBCCIHEBHOW JKM3HH, TaK W B
pohecCHOHATLHOM JIeATEIILHOCTH;

3HAKOMHT CO CHEIM(HUKONH HAyYHOTO MBIIUICHUS, 3aKJIaIbIBACT OCHOBHI IPEJCTABICHUN O
€IMHCTBE TPUPOABI U YEJIOBEKa, SBJSETCS KIIIOYEBBIM 3TAroM B (hOPMUPOBAHHH €CTECTBEHHO-
HAYYHOUH IPaMOTHOCTH 00yYaroIINXCs;

CrocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEGHUS K €CTECTBCHHO-HAYYHBIM
3HaHUSM, K TPHPOJE, K 4YEIOBEKY, BHOCHUT CBOH BKJAJ B DKOJOTHYECKOE OOpa3OBaHHE
o0yJaromuxcs.

JlanHbIe HampaBieHUS B OOyYEHHM XMMHH OOCCTICUMBAIOTCS CHEIU(DHUKON COmepKaHUS
IpeaMeTa, KOTOPBIN SIBIIAETCS MEJaroruuecku aJalTHPOBAHHBIM OTPa)KEHHEM OIPENIeIIEHHOTO
JTarna pa3BUTUS XUMUH.

VYray6néHHbI Kype XUMHHM OCHOBHOTO 00IIIero o0pa3oBaHUsl OpUCHTHPOBAH Ha OCBOCHHE
00yYaromMMHUCS CUCTEMBI MEPBOHAYAIBHBIX TOHSATHH XMMHHU, OCHOB HEOPTaHWYECKOH XUMHH,
OCHOBOTIOJNIATAIONINX TMPEJICTaBICHU OOIIe XUMHH W OTACIbHBIX 3HAYUMBIX TOHATHU
OPraHNYeCKON XUMHH.



CtpyKkTypa coaepKaHus MPOTrpamMMbl IO XUMHH c(hopMHpOBaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mzydenuro. CojepaHue CKIAJbIBACTCS U3 CUCTEMbl MOHATHI O XUMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMbI MOHATHH O XUMHUYecKoW peakuuu. OOe 3TH CHCTEMBI
OpraHU30BaHbl MO MPUHIUIY MOCIEA0BATEILHOTO PAa3BUTHS 3HAHUM Ha OCHOBE TEOPETHYECKHUX
MPEJICTABICHUIA PA3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHON TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Iepuonnueckoro 3akona /.M. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

YUEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBSI3U;

MPEJICTAaBICHUIA 00 IEKTPOIUTUYECKON TUCCOLUAIIMHN BEIIECTB B PacCTBOPaXx;

0 XMMUYECKON KMHETUKE U TePMOJUHAMUKE.

B ocHOBY TeopeTHYEeCKMX 3HAHMI TMIOJIOKEHBI JMIIMPUYCCKU TIOTy4YeHHBbIC (DaKTHI.
Teopernueckue 3HaHHUS Pa3BUBAIOTCSA IOCIENOBATEILHO OT OJHOTO YPOBHS K JAPYroMy U
o0ecreynBaroT 00y4aroIUMCs BO3MOXKHOCTb OOBSCHATH M IPOTHO3UPOBATH CBOWCTBA, CTPOCHHE
U 00J1aCTH MPAKTHYECKOTO IPUMEHEHHUS U3y4aeMbIX BEUIECTB.

OcBoeHHE cofepKaHus IPOTPAMMBI 110 XUMHH ITPOUCXOIUT C UCTIOIH30BAHUEM 3HAHUH U3
paHee M3Y4YEHHBIX Y4eOHBIX NMPEAMETOB: OKpYXKaIOIUWA MUp, Ouonorus, ¢pusznuka, MaTeMaTHKa,
reorpadusi, TEXHOJIOTHS, UCTOPHSL.

[Iporpamma OCHOBHOrO 00I1Iero o0pa3oBaHUs MO XUMHH (yriayOJ€HHBIH YpPOBEHB)
OPUEHTHPOBaHAa Ha COXpaHeHHE (YHIAMEHTAIBHOTO XapakTepa oOpa3oBaHMs, CHEHH(PUKH
ydqeOHOro TmpeamMeTra W oOecreueHrue YCHEenrHOro OOydYeHHs Ha CIEAYIONEM YpPOBHE
oOpa3oBanus. B mporpamMme MmO XUMUU peamu3yeTcsl pa3BUBAOMIAs W MPAKTUYECKas
HaIpaBJIECHHOCTh OOy4YeHHS XuUMUH, AuddepeHnranus o0ydeHus, BKIOYaAOmas mpoduiIbHYIO
NOJATOTOBKY OOYdYaloUIMXCsi M TOCJIEOyIollee CaMOOoIpe/ieieHne B BbIOOpe HampaBiICHUS
00ydeHus B TpOPUIHHBIX Kilaccax.

VYrany6néHHoe M3ydeHHE XHMHUHM CIIOCOOCTBYET pealu3aluu 3agad MpodeccCHOHaTbHOU
OpUEHTAIlMM M HaIlpaBJICHO Ha TMPEAOCTaBICHHE BO3MOXHOCTH KaXAOMy o0O0ydaromemycs
MPOSIBUTh CBOW HHTEJUIEKTYaJIbHBIE M TBOPYECKUE CIOCOOHOCTH TpPU H3YYCHHH Y4eOHOTO
npeaMeTa, HEOOXOIUMbIE JUIsl TPOJOJDKEHHS o0pa3oBaHUS U JAJbHEHIIEH TpyaoBOH
NeSITeTbHOCTH.

[Tporpamma nmo xumuu (yriayOn€HHBINM ypOBEeHb) MpeAHAa3HAUY€Ha JUIsl MCIOJIb30BAaHUS B
00pa30BaTEeNbHBIX  OpPraHU3alMAX, pPEATM3YIOUMX [porpammbl  AU(QepeHIMPOBAHHOTO
(yrmy6néaHoro, mpodUILHOTO) H3YYEHHS OTICIBHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOT'0O 00111er0 00pa3oBaHuUsI.

O6pa3zoBarenbHble QYHKIIMA XUMHAH, U3y4aeMOl Ha yIriyOJIEGHHOM YPOBHE, pEaTu3yIoTCs B
nporecce (GOPMUPOBAHUS 3HAHUI OCHOB XMMHYECKOW HAyKH Kak OO0JacTH COBPEMEHHOIO
€CTECTBO3HAHMSI, 00JACTH MPAKTUYECKON NEeATENbHOCTH YelIOBEKa M OJHOrO M3 KOMIIOHEHTOB
MHUPOBON KyNbTYphl. 3amada y4eOHOro TMpeaMeTa COCTOMT B (OPMHUPOBAHUU CHUCTEMBI
XUMUYECKUX 3HAHUW — BOKHEUIINX (DAKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKHUX TOJOXKCHHM,
JOCTYIHBIX 0000LIEHUH MHMPOBO33PEHUECKOT0 XapakTepa, s3bIKa HayKH, B TNPUOOIIECHUH K
Hay4YHBIM METOJIaM MO3HaHUS NPU U3YUYEHUU BEIIECTB U XUMHUYECKHX peakluid, GopMUPOBAHUU
U Pa3BUTHH MMO3HABATEIHHBIX YMEHUN U CIOCOOOB ACSITENHFHOCTH U UX NMPUMEHEHHH B Y4€OHO-
MO3HABATEIbHON U y4yeOHO-UCCIIE0BATEIbCKOM A€ATeIbHOCTH, OCBOGHUHU MPAaBHII 0€30MacHOr0
oOpalIeHus C BeLECTBAMU B TIOBCEIHEBHON KHU3HH.

HEJIN U3YUYEHUSA YYEBHOI'O IIPE/IMETA «XUMMUS»

Henu w3ydeHUs XHMMHUU OTPAKAIOT HANpaBIEHHOCTh OOy4YeHHMS Ha pa3BUTHE U
caMOpa3BUTHE JINYHOCTH, POPMHUPOBAHUE €€ UHTEIUIEKTA M OOLIEH KyJIbTYpB.
N3yueHne XuMuU HaIIpaBIeHO HA JOCTHKCHUE CIICYIOLIUX LICJICH:



1) bopMupoBaHHE WHTEIIEKTYAIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HPUHATHIO PEIIeHUH, CMOCOOHOM amanTHUpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIIOBUSIM KU3HU;

2) hbopMupOBaHUE CUCTEMbl XMMHUYECKUX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHO-HAYyYHOM
KapTUHBI MHpPa, KaK OCHOBBI JUISI MOHUMAHHUS XMMHYECKON CTOPOHBI SIBJICHHH OKPY>KAIOIIETO
MHUPa, OCBOEHUE SI3bIKa HAYKH;

3)npuobiieHue 00yJaroIuXxcs K CaMOCTOSITETTLHOM MO3HABATENBHON "
HCCJIEIOBATEIbCKOM AESITETbHOCTH, K HAYYHBIM METO/IaM MO03HaHus, (popMHUpOBaHHE MOTHUBALIUU
U Pa3BUTHE CIIOCOOHOCTEH K M3YYCHUIO XUMUM;

4) dopmupoBaHue 00IIeH (HYHKIIMOHATILHON U €CTeCTBEHHO-HAYYHOW IPAMOTHOCTH, B TOM
YHClie YMEHUI OOBSCHATh U OICHUBATH SIBJICHHUS OKPYXKAIOIIEro MHpa, UCIOJb3Ysl 3HAHUS U
OMbIT, TOJYYEHHbIE IpPU M3YUYEHUU XHUMHUHU, MPUMEHATh HUX I[PH pEIIeHUH MpodiieM B
IIOBCEHEBHOM KU3HU U TPYIOBOH JEATECIBHOCTH;

5) pa3BuTHE y OOy4aromMXCcs HMHTEpeca K M3YYCHHIO XUMHUU M chepaM JesaTeTbHOCTH,
CBSI3aHHBIM C XUMHEH, MOTHBAIMS K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIETO MPOPMIS U
HAIPaBJIEHHOCTH JaJIbHEHIIEro 00y4YeHUS;

6) OCO3HAHME IIEHHOCTH XMMHYECKUX 3HAHWUU B JKU3HH YEJIOBEKA, MOBHIINICHUE YPOBHS
SKOJIOTUYECKOW KYJIbTYpbl, HENPUITUE NEHCTBUH, MPUHOCAIIUX BpPEIl OKPYXAIOIIEH cpeae u
370POBBIO JIIOCH;

7) npuobpeTeHrne 00yJaromMMHUCS OIBITa CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMTIETSHIIH ), HEOOXOAMMBIX ISl Pa3TUYHBIX BUIOB JIEATEIHHOCTH.

MECTO YYEBHOI'O ITIPEJMETA «XUMMUS» B YYHEBHOM IIJIAHE

B cucreme oOmero o6Opa3zoBanus «XHMHsS» TpU3HAHA OO0SM3aTEIbHBIM  y4eOHBIM
IpeMETOM, KOTOPBI BXOAWUT B COCTaB NpeaMeTHOW obmactn «EcTecTBeHHO-HAay4YHBIE
HPEIMETHI.

Ha yrny6nénnoe n3ydenue yueOHOro npeamera «Xumus» otrBoautcs mo 102 vaca B 8 u 9
kiaccax (3 gaca B Heziento), Bcero 204 yaca 3a 1Ba roja o0y4ueHusl.



COJEPKAHUE YYEBHOI'O ITPE/IMETA
8 KUIACC

IlepBoHauya/JbHbIe XMMHYECKHE MOHATUSA

XuMHus — BaKHas 00JIacTh €CTECTBO3HAHMSI W NPAKTHUECKON NeATEIbHOCTH YeIOBeKa.
[Mpenmer xumuu. Ponp xumum B JKU3HM 4enoBeka. KpaTkue cBeaeHus o0 wucCTOpHH
BO3HHUKHOBEHHUS U Pa3BUTHUS XUMHUH. XUMUS B cucTeMe Hayk. Tena u BemectBa. dusnueckue u
XMMHUYECKHE CBOMCTBA BEILIECTB. ArperaTHble COCTOSIHUS BellecTB. [IoHsATHE 0 TeopeTUueCKuX 1
SMIUPHUYECKUX METO/JaxX II03HAHWA B €CTECTBEHHbIX Haykax. [IpeacraBieHuss o HayqYHOM
MO3HAHUK Ha SMIIMPUIECKOM YPOBHE: HAOIIOICHNE, U3MEPEHHE, SKCTIEPUMEHT, MOJICIIUPOBAHHE,
Bbluncienue. [lperncraBieHuss 0 HayyHOM I[TO3HAHUU Ha TEOPETUYECKOM YpOBHE: Hay4yHbIE
¢axThl, mpobiieMa, TUIOTe3a, TEOPHs, 3aKOH.

S3p1k xumun. UCTOYHUKH XUMUYECKOW HH(DOpMAITUH.

[TonsTe 0 Merogax pabOTHI C XMMHYECKMMH BemecTBaMu. OO0OpynOBaHUE MIKOJIBHOM
XUMUUecKou J1aboparopuu. [IpaBuna 6e3omacHoro oOpamieHus ¢ BEIeCTBAMH U JIa0OpaTOPHBIM
o0opymoBaHuEM.

UucTeie BemecTBa W cMecd. [IpupomHbie cMmecu: BO3AyX, NPHUPOAHBIA Ta3, HEDTh,
MPUPOJHBIE BOJbI, TOPHBIE MOPOALI U MUHEpasbl. [IOHATHE O TOMOrE€HHBIX M Te€TEPOre€HHBIX
cMmecsx. CriocoOsl pa3aenenus cmeceil. OuncTKa BEIecTB.

BemectBa u xuMuueckue peakuuu. ATOMBI M MOJEKYJbl. XUMHUYECKHE 3JIEMEHTHI.
CuUMBOJIBI XUMHYECKUX 3J€MEHTOB. [IpocThie U ClOXHBIE BellecTBa. MeTayuibl U HeMEeTalIbL.
BemiectBa MOJIEKYyISIpHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS.

Xumuueckass ¢dopmyna. BalneHTHOCTP aTOMOB XMMHYECKHX OSJEMEHTOB. 3aKOH
MOCTOSHCTBA cocTaBa BemiecTB. OmpeneneHWe BaJeHTHOCTH JIIEMEHTOB 1O QopMmyiam
OMHApHBIX COEIMHEHUN U cocTaBieHUEe (opMysl OWHAPHBIX COEJUHEHHI MO BaJIEHTHOCTHU
aneMeHToB. OTHOCHUTENIbHAs aToMHasi Macca. OTHOCHUTENIbHAsT MOJIEKYJIsipHasi Macca. MaccoBast
JIOJIsl XUMHYECKOI0 3JIeMeHTa B coequHeHnH. Haxoxaenue npocteiimeil popmynbl BemiecTa mno
MacCOBBIM JIOJISIM AJIEMEHTOB.

KonnuectBo BemectBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MAacChl U
YHuClla CTPYKTYPHBIX EJIMHMII BellecTBa. PacdeTsl mo (opMmylnaM XUMHUYECKUX COCTUHEHHIA.
Monsipuast Macca cMecu BellecTB. MoisibHasg A0S XMMHYECKOTO 3JIEMEHTa B COEAMHEHUU.
Haxoxnenue mpocreiiieid (opMysIbl BEIECTBA IO MOJIBHBIM JOJISIM 3JIEMEHTOB.

Ouznyeckue U XUMHUYECKHE SBICHMS. XUMHUECKas peakuus U ee MpHU3HAKU. YCIOBUA
MPOTEKAHUSI XUMUYECKHUX PEaKIMil. 3aKOH COXpPaHEHUsI MacChl BEIECTB. ATOMHO-MOJIEKYJIsipHast
teopud. KuzHp u pesrenbHocTh M.B. JloMoHocoBa. XuMuueckue ypaBHEHHUs. TuIb
XUMHUYECKHX peakuuid (COeIWHEHUs, pa3joKeHHs, 3aMelleHus, oOMmeHa). Pacuetsl mo
XUMHUYECKUM YPABHEHHUSIM.

DKCIEepUMEHTAIbHOE U3YUYE€HHUE BEILIECTB U SIBICHUI. 3HAKOMCTBO C XUMUUYECKOU MOCY 10,
C TmpaBWjiaMud paboTel B JabopaTropud M MpueMamMu oOpareHuss ¢ J1abopaTOpPHBIM
obopymnoBanuem. M3ydyenwe u omucaHue (PU3NUECKHX CBOHCTB 00pa3lloB HEOPraHMYECKHX
BEIIECTB — METAJIJIOB U HeMeTauoB. Habmtonenne gpuandyeckux (IuiaBlieHue BOCKa, TassHUE JbJa,
pacTupaHue caxapa B CTyIKE, KUIIEHUE U KOHJICHCALIUS BOJbl) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAJIMBAaHWE MEIHOW IMPOBOJIOKU, B3aMMOJICUCTBHE COJABI WJIM MeJa C COJITHOW KHCIIOTOM)
sBiieHnid. (O3HaKOMJIEHHE ¢ o00OpaslaMu BemecTB KoimuecTBoM 1 Monb. Habmionmenue u
OIMCaHNE NMPU3HAKOB NMPOTEKAHMSI XUMUYECKUX peaklnii (pa3ioxkeHne caxapa, B3auMOIeCTBHE
CepHOW KHCIOTHI C XJOpUAOM Oapusi, NOJy4YeHHE U pasziiokeHue ruapokcuna meau (1) mpu
HarpeBaHWM, B3aUMOJICUCTBHE kene3a ¢ pactBopoM comu meau (II). M3yuenme cmocobGoB
pa3zeneHus cMmecel (C TOMOIIbI0 MarHuTa, (PUIBTPOBaHWE, BBIAPUBAHHUE, TUCTHILISAIMS,
xpomarorpadusi), TpOBEICHUE OYMCTKHU MOBAapeHHOU coy. HabmrogeHne u onucaHue OIBITOB,
WJUTIOCTPUPYIOLIUX 3aKOH COXPAHEHHUS MACCHI.



BaskHeiilue npeacTaBUTeId HEOPraHUYECKHX BelleCTB

[IpencraBnenuss o razax. Bo3gyx — cmech razoB. CoctaB BO3ayXxa. 3aKoH ABOTrajapo.
Monspuelii 006éM ra3oB. OTHOCHUTENbHAs IJIOTHOCTh Ta3oB. OrmpeneneHue OTHOCHUTEIbHOM
MOJIEKYJIIPHOM MacChl Ta3000pa3HOTO BEIIECTBa IO W3BECTHONW OTHOCHTEIIBHOW TUIOTHOCTH.
OOBEMHBIE OTHOIIIEHUS Ta30B MTPH XUMUYECKHUX PEAKITHSIX.

Kucnoponx — smeMeHT M mpocTtoe BemecTBo. HaxokIeHue Kuciopona B IPUPOJE,
buznyecKre U XMMHYECKHUEe CBOMCTBA (peakiuu ropeHust U OKucieHus). [Iporeccsl OKUCIeHUS B
xkuBor mpupone. Oxcunbl. [lpumenenue kucimopoga. CrocoObl TONYYEHHUS KHCIOpPOJa B
naboparopur W mpombiuieHHOCTU. [loHsATHE O Kartamusarope. KpyroBopor kuciopoga B
npupoae. O30H — ayutoTponHas MoauduKaIus Kuciopoaa. O30HOBBIN CIIOH, €ro 3HAYCHHUE IS
JKUBBIX OpraHu3MoB. Pa3pyrienue 030HOBOTO CIosl.

TennoBoir >(ppeKkT XUMUYECKOW peakluW, TEPMOXMMHYECKHUE YpaBHEHHS, JK30- U
HAOTepMUYECKHe peakuuu. TormnuBo. Mcmnonp3oBaHWe yriisi 1 ME€TaHa B KayeCTBE TOILIMBA.
3arpsizHeHue Bo3ayxa. [lonsTre o mapHUKOBOM 3 dekTe.

Bomopon — »snmemeHT M mpocroe BemiecTBO. HaxokaeHue Bogopoga B MPUPOJE,
duznyeckne U XUMUYECKUE CBOICTBA, MPUMEHEHHUE, criocoObl nonydyeHus. [lonarue o kucmorax
u coiiax. Micnonb3oBaHue BOAOPO/IA B KAUECTBE TOILIMBA.

Bona. ®usnueckue cBoictBa BoAbl. Boma kak pactBoputens. PactBopel. Hackiennbsie n
HEHACBIIICHHBbIE PacTBOPbL. PacTBOpUMOCTH BemiecTB B Boje. DakTopbl, BIUAIOIMIME HaA
pacTBOPUMOCTb TBEPAbIX U Ta3000pa3HbiXx BemecTB. CrnocoObl BhIpaKEHHs] KOHIIEHTPALUU
pacTBOPOB: MaccoBasl IO PAaCTBOPEHHOTO BEIIECTBA, MOJIsIpHAs KOHLEHTpauusa. Pounb
pacTBOPOB B IPUPOJE U B )KM3HU YEIIOBEKA.

Xumuyeckue cBoiictBa Boabl. [loHsTne 00 ocHoBanusx. [loHsATHE 00 HWHIMKATOpPAX.
Kpyrosopot Boasl B nmpupoje. 3arpsa3HeHrne NpupoAHbIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX
BO/I.

Knaccudukanmust nHeoprannueckux coenuuennid. Oxcunpl. Kiaccudukanus OKCHIOB:
cojeoOpasymomue  (OCHOBHBIC,  KHUCIOTHBIe, aMmdoTepHble) U  HecoieoOpa3yrolue.
MexnayHaponHas HOMEHKJIAaTypa OKCHAOB. TpHUBHAIbHbIE HAa3BaHUsS OKCHIOB. Pu3nueckue u
XapaKTepHbIE XMUMHYECKHE CBOMCTBA OKCHUIOB (B3aMMOJICHCTBHE C BOJOW, C KHUCIOTAMH H
OCHOBaHUSIMH, C IpyTrUMH okcujamu). [lonydyenne okcumos.

[lonaTue o rugpoKCcHAaX — OCHOBAHUSAX U KHUCIOPOJCOAEPKAIMX KUcaoTax. Kuciorsl.
Knaccudukanusa kucinor. MexayHapoaHas HOMEHKIATypa U TpUBHAJbHbIE Ha3BaHUS KUCIOT.
®u3nueckue U XMMHUYECKHUE CBOMCTBAa KHUCJIOT (B3aMMOJEWUCTBHE C METaUIaMU, C OKCHUIAMU
METaJUIOB, OCHOBAaHUAMH M coyisiMH). Psg aktuBHocTn metaiioB H.H. bekeroma. Ilomyuenue
KUCIIOT. KucnoTsl B pupojie, NpUMEHEHUE BaXKHEHIITNX KUCIIOT.

OcHoBanus. Kiaccudukanusi OCHOBaHMIA: WIENOYM M HEPACTBOPHUMBIC OCHOBAHUSI.
MexnyHapoaHasi HOMEHKIaTypa OCHOBaHUM. TpuBHanbHble Ha3BaHUs OcHOBaHMM. Illemoun, nx
CBOICTBa (B3aMMOJEHCTBHE C KHCIOTHBIMH OKCHUJIAMH, KHUCIOTaMH U COJSIMH) U CIIOCOOBI
nonyueHusi. HepacTBopuMble OCHOBaHUS, UX CBOWCTBA (B3aMMOACHCTBHE C KHUCIOTaMH) U
criocoObl monmydeHus. AmporepHocTh. [loHsiTHe 00 amM@oTepHBIX THAPOKCHUIAX (HA TpUMEpe
TUAPOKCHUIOB IIMHKA M AIFOMUHUS): XMMUYECKHE CBOMCTBA (B3aMMOJECUCTBUE C KHUCIOTAMU U
IeJI0YaMH) U TIOJTy4YCHHE.

Conu (cpeaHue, KUCIble, OCHOBHBIE, ABOWMHBIE). MexayHapoaHas HOMEHKIATypa COJEH.
TpuBHnanbHbIe Ha3BaHUS cosieil. DU3NYECKHUE U XapaKTePHbIE XUMUYECKUE CBOMCTBA HA MPUMEPE
cpennux coneid. [lonyueHnue conei.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

DKCIEPUMEHTATbHOE U3YUYCHUE BEILIECTB U SIBJICHUI:

KOJIMYECTBEHHOE OIPEEIICHUE COAEPIKAHNS KUCIOPOAa B BO3AYXE;

noJTyuyeHue, cCoonpanue, paclio3HaBaHUE U U3YYCHHE CBONUCTB KUCIOPO/Ia;

HaOJII0/IeHHEe B3alMOJICICTBHS BEIIECTB C KHUCIOPOJIOM U YCIOBHH BO3HUKHOBEHUS U
MpEeKpaIeHUs] TOPEHUS;



O3HaKOMJICHHE ¢ 00pa3IiaMy OKCHJIOB U OITMCAHHUE UX CBOWCTB,;

MoJTy4eHHUe, COOMpaHue, paclio3HaBaHUE U U3YYCHHE CBOMCTB BOAOpO1a (TOpeHue);

B3auMoieiicTBue Bogopoaa ¢ okcuaom meau (II);

UCCIIeJOBaHHE 0COOEHHOCTE!N pacTBOPEHHUS BEUIECTB C Pa3IM4HOIl paCTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHON MacCOBOM J10JIEN paCTBOPEHHOT'O BEILIECTBA;

MIPUTOTOBJIEHUE PACTBOPOB C OMNPEIEICHHOW MOJISIPHOM KOHILIEHTpAIMeld pacTBOPEHHOTO
BELIECTBA;

B3aMMOJICICTBHE BOJbI C METAJUIAMU (HATPUEM U KaJbIIEM);

OIIpEECIIEHUE PACTBOPOB KUCIIOT U IIEJI0UYEN C TOMOLIBIO0 HHINKATOPOB;

UCclIeJOBaHHe 00pa3lloB HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB;

u3ydyeHue B3aumojeiicTBus oxkcuzna meau (II) ¢ pacTBopoM CepHON KHCIOTHI, KHCIOT C
METaJIJIaMH, PEAKIIUI HEUTpaIu3aluu;

IIOJIyUEHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHME OJHOTO MeTalla JPYIMM U3
pacTBopa coiu;

B3aMMOJIEMCTBHE THAPOKCUAA INHKA C PACTBOPAMHU KHMCIIOT U IIEJI0YEH;

pelieHne SKCIEPUMEHTABHBIX 3a1ad 10 TeMme «OCHOBHBIE KJIACCHI HEOPTaHMYECKHUX
COCIMHEHUIN».

Ilepuonuveckuii 3axkoH u Ilepuoamyeckasi cucrema xummu4yeckux jiementos /[, U.
MemnpeieeBa

Crpoenue atoMoB. XuMHu4deckas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIEC PEAKLIUH.

[lepBble MOMBITKM KJIACCU(PHUKAIMM XUMHUYECKHX d3JeMeHTOB. [loHsTHEe O Tpymnmax
(ceMelicTBax) CXOAHBIX 3JIEMEHTOB: ILEJIOYHBIX U IIEIOYHO3EMEIbHBIX METalljiaX, rajoreHax,
UHEpPTHBIX (OJAropoJHBIX) ra3ax. DJIEMEHTBl, KOTOpble O00pa3yloT amM{QOTEpHbIE OKCHIbBI U
TUAPOKCHUBI.

[lepnoanueckuit 3akoH. OtkpbiTHe Ilepuognueckoro 3akona. Ilepuoguueckas cuctema
xumuuecknx 3eMeHToB J[. Y. MenaeneeBa. Koporkonepuoanas u JIMHHOTIEPUOAHAS (HDOPMBI
tabmuubl «[lepuogndeckas cucrema xumudeckux dnneMmeHtoB Jl. M. MenneneeBay. [lepuoast u
rpymibl (A- u B-rpymimsn).

Crpoenne atomoB. CocTaB aTOMHBIX szep. M3otonbl. PagnoakTMBHOCTb. DJIEKTPOHBI.
DJNeKTpOHHAss OpOWTadb. DHEPreTUYECKHe YPOBHH WM IOAYypOBHU aToma: s-, p-, d-opOuTaim.
DJEeKTpOHHbIE KOH(UIypalud M 3IIEKTpOHHO-Tpaduueckue ¢(opmyiasl aTromMoB. DuznyecKHid
CMBICJI TTOPSIIKOBOTO HOMEpa, HOMEpa MEpPHOoJa M Ipymibl 3jeMeHTa. CTpoeHue 3JIEeKTPOHHBIX
o0onouyek aromMoB mepBeIX 20 XuMudeckux smeMeHTOB llepuogmueckoii cucremsr [l H.
MeHnpneneeBa: pacrpeiesieHHe JJIEKTPOHOB IO JHEPreTUYECKHM YPOBHSM, MOIYPOBHSM U
opouransam. ®usznueckuii cmbica [leproanyeckoro 3aKoHa.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 rpynmnam u nepuojam. M3MeHeHrne KUCIOTHO-OCHOBHBIX CBOWCTB
COCIMHEHUN XMMHYECKUX 3JIEMEHTOB B MEpUOAAX U Ipynmax. XapaKTEPUCTHKAa XUMUYECKOTO
3JIEMEHTA 110 €ro NnojoxxeHuro B Ilepuonnueckon cucreme 1. 1. Menneneesa.

3nauenue [leprnonnueckoro 3akoHa u [lepuoauyueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHs HayKU U npakTuku. Jl. 1. MeHaenees — y4eHbll U IpayKJaHUH.

ONEKTPOOTPULIATEIBHOCTh ~ XMMHUYECKMX  JJIEMEHTOB. XHMHYECKass CBsI3b. Bunubl
XUMHYECKON CBSI3U: KOBAJIEHTHAs IOJSApHAs CBSA3b, KOBAJIECHTHAs HEMOJSPHAs CBsA3b, MOHHAA
CBs3b. MexXaHu3Mbl 00pa30BaHUsl KOBAJICHTHON M MOHHOW CBSI3U. DJIEKTPOHHBIC U CTPYKTYPHBIC
¢dopmybl BemecTB. KaTHOHBI U aHUOHBI.

Kpucrannuueckue 1 amopdHble BellecTBa. THUMBl KPUCTAIIMYECKUX PEIIETOK: MOHHA,
aTOMHasi, MOJIEKYJISIpHAsl U UX XapaKTEPUCTUKH.

Crenenp oxucneHus. OmnpeneneHue CTeNeHEW OKUCIEHUS aTOMOB B OWHApHBIX
coequHeHUsAX. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipomecchl OKUCIEHHMS U
BocCTaHOBJIEeHUA. Okucnurenn © BoccTaHoBUTeNU. (COCTAaBIEHHE YPAaBHEHHMM IPOCTBIX



OKHCIUTCIIbHO-BOCCTAHOBUTCIIBbHBIX peaKI_II/Iﬁ " paCcCTaHOBKAa B HHUX KOBq)(bI/II_II/IeHTOB METOAOM
3JIEKTPOHHOTO OajaHca.

OKCHEPUMEHTAIBHOE U3yUEHUE BEIECTB U SIBJICHUI:

03HAKOMJICHHE ¢ 00pa3I[aMi METaNIOB U HEMETAILJIOB;

MOACIINPOBAHUC CTPOCHUA MOJICKYJI HNpHU MOMOINHW PUCYHKOB, MOI[eHeﬁ, OJICKTPOHHBIX U
CTPYKTYPHBIX (hopmyit;

IMMPOBCACHUC OIIBITOB, WIUIIOCTPUPYIOINUX HNPUMCPBI OKUCIUTCIBHO-BOCCTAHOBUTCIBHBIX
peakiuii (ropeHue, peakiiy pa3IoKEHUs, COCTUHCHHS ).

MexknpeaMeTHbIe CBS3H

Peanusanus MeXNnpeIMeTHBIX CBSA3€il MpHU U3y4EHUH XMMUH B § KIlacce OCYILECTBISIETCS
Yyepe3 UCIOJIb30BaHNUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaK U MOHATUHN, IPUHATHIX B
OTAETBbHBIX €CTECTBCHHBIX HAyKaX.

OO0ue ecTecTBEHHO-HAYYHbIC MOHATHUSA: SBJIEHUE (Ipollecc), HAy4HBIH (akT, TMIIOTE3a,
TEOopusl, 3aKOH, aHAJIN3, CHHTE3, KIacCU(pHUKALUs, TEPUOIUIHOCTD, HAOIIOACHUE, IKCIIEPUMEHT,
MOJIEIMPOBAaHHE, U3MEPEHUE, MOJIEIb.

®usuka: sBIEHUS NUPUPOIBI, (u3ndeckue SBICHUS, BEIIECTBO, TeNo, (QHU3MUECKHe
BEJIMYMHBI, €JUHMIBI HM3MEpeHHs, OoO0BbEM, Macca, arperaTHble COCTOSIHHE BEIIECTBA, ATOM,
9JIEKTPOH, MPOTOH, HEWTPOH, HOH, MOJEKYJa, CTPOCHHE Ta30B, JKUAKOCTEH W TBEPABIX
(KpUCTAJUIMYECKHX ) TEJ, YIEKTPUUYECKHM 3apsi/l, KOJTMUYECTBO TETIJIOTHL.

buonorus: 6uocdepa, hoTocuHTe3, MPOIECCH 0OMEHA BEIIECTB.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIC
HCKOIIaeMblIe, TOTUTMBO, BOJHBIE PECYPCHI.

Texnonorust:  TexHocdepa, MPOUZBOACTBO, XHMHUYECKHE  TEXHOJIOTUH,  CBIPbHE,
KOHCTPYKIIMOHHBIC MaTEPHAIbI.

9 KVIACC

BemecTtBo 1 XUMHYECKas peaKus

[ToBTopenue u yriyOjeHHe 3HAaHUNA OCHOBHBIX pasnesioB Kypca 8 kiacca. CtpoeHue
aToMOB. CBOWMCTBa aTOMOB XHMHYECKHX JJIEMEHTOB, MX KOJIMYECTBEHHBIE M KA4ECTBEHHBIC
XapaKTepUCTUKU (paguyc, ANEKTPOOTPHULIATENBHOCTD, SHEPrus MOHM3ALIIH).
[TocnenoBaTenbHOCT  3alIOJIHEHMSI JJEKTPOHHBIX OpOUTalel aTOMOB MallbIX MEPUOJIOB.
OCOOEHHOCTH  3allOTHEHHS  JJIEKTPOHHBIX  OpOWTaneid aTOMOB  OOJBIIUX  MEPUOJIOB.
[Tleprognueckas cucTeMa XMMUYECKMX DJIEMEHTOB B CBETE IPEIACTABICHUN O CTPOECHUHU aTOMA.
CreneHb OKHCIEHMSI M BAJIEHTHOCTb. [IpeacraBienue o nepuoanyecKkoi 3aBUCUMOCTH CBOWCTB
XUMHYECKMX  3JEMEHTOB  (3JIEKTPOOTPULATEIBHOCTb,  OKHCIMTEIbHO-BOCCTAHOBUTEIbHbIE
CBOICTBA, KMCIOTHO-OCHOBHBIE CBOMCTBA OKCUJOB U THAPOKCUIOB) OT CTPOEHUS aToMa.

Crtpoenue BemecTBa. BemecTBa B TBEpIOM, KHIKOM U Tra3000pa3HOM COCTOSHUU. Buapl
XUMHUYECKON CBSA3HM: MOHHAs, KOBaJICHTHAas (HEMOJspHAas, MOJspHas); OOMEHHBIH M JIOHOPHO-
aKIEITOPHBIN MEXaHU3M 00pa30BaHMS KOBAJCHTHOM CBSI3H.

MexMoneKkyaspHble B3aUMOAECHUCTBUS (BOIOpOAHAsl CBA3b, Cuibl BaH-nep-Baanbca).
TUnbl KpUCTAINIMYECKUX DPEIIETOK — aTOMHAs, MOHHAs, METAUIMYECKas, MOJEKYJsIpHas — U
0COOEHHOCTH HX CTPOEHHs. 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THIIA KPHUCTALIMYECKOU
PELIETKU U BUJIa XUMUYECKOU CBS3H.

OcCHOBHBIE 3aKOHOMEPHOCTH TPOTEKAaHUS XUMHUecKuX peakuuid. Kraccudukanms
XMMHYECKMX PpEaKkUUi 10 pa3iuyHbIM IMpU3HAKaM ([0 YHCIYy U COCTaBy YYacTBYIOIIHUX B
pEaKIMK BEIIECTB, 10 TEIIOBOMY 3((eKTy, Mo U3MEHEHUIO CTETEHEH OKUCIEHUS XUMHUYECKUX
JJIEMEHTOB, 10 OOpPaTMMOCTH, MO YYacTUIO KaTajJu3aTopa, IO arperaTHOMy COCTOSHHIO
pearupyroIumx BEeIECTB).



DONEMEHTBl XMMUYECKOH TEPMOAMHAMMKN. DHEPreTuka XUMUYECKUX peakuui. TemioBoii
3¢ dexT XuMHUecKOM peakuuu. OJK30- U DSHIOTEPMHUUYECKHE pPEaKIUH, TEePMOXUMHYECKHE
ypaBHeHus. 3akoH ['ecca u ero cineAcTBUs. BoruucieHus mo TepMOXUMHUYECKUM YPABHEHUSIM.

[ToHsiTHE O CKOPOCTH XUMHYECKON peaKkIuu. 3aKOH JEHUCTBYIOIIMX Macc. DaKkTopsbl,
BIUSIONIME HA CKOPOCTh XMMHYECKOH peakiuu. JHeprus aktupauuu. [loHaTtue o karamuse.
®epmenTsl. UHTHOUTOPHI.

[lonatue 00 o0OpaTUMBIX W HEOOPAaTUMBIX XUMHUECKHX peakiusax. Ilonstue o
XHMHYECKOM paBHoBecuu, npuHuun Jle Illatense. VYcioBusi CMEMIEHUS XUMHUYECKOTO
paBHOBecust. DaKTOPbI, BIUSIOUIME HA COCTOSIHUE XUMHUUECKOTo paBHOBecus. [IpornosupoBanue
BO3MOXXHOCTH TPOTEKaHMUSI XUMHUYECKHX IMPEBpAIlCHUN B PA3JIMYHBIX YCIOBUSX HAa OCHOBE
MPEJICTABICHUA 00 U3YUCHHBIX PJIEMEHTAX XUMUYECKOW KHHETUKH U TEPMOIMHAMHKH.

OKHCTUTENbHO-BOCCTAHOBUTENbHBIE — peakiuu.  OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE
CBOMCTBAa XMMUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU OKUCIIEHUs. BaskHbie OKUCANTENN U
BoccTaHOBUTENM. llepmanranar kammst  (xapaktepuctuka). CocraBleHHE  ypaBHEHUU
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIU C MCHOJIb30BAHUEM METOJAa 3JIEKTPOHHOIO
Oayanca.

DNEeKTpoNuTHYECKass JAuccoluanus. XUMHUYECKHE peakluu B pacTBopax. Teopus
AJIEKTPOJIMTUYECKON uccormaluu. PactBopenne kak Gpusnko-xumudeckuid mporecc. [lorstue o
TUApATaX M KpUCTAJUIOTUApaTax. OJEKTPOJUTHI U HEINEKTPOJuThl. KaTHOHBI, aHHOHBI.
MexaHu3M Auccoaly BeIECTB ¢ Pa3IMYHbIM BUAOM XUMHUECKOH CBs3U. CUIIbHbBIE U Clla0ble
AeKTpoduThl. CTeneHb JUCCOIMAIMU, KOHCTAaHTa Auccouualui. MlonHoe nmpou3BeeHrne BObI.
Bonopoansiii mokazarens. UHAMKATOPHI. DJIEKTPOJIUTHYECKAS JUCCOIUALMSA KUCTOT, OCHOBAHHI
U COJIEN.

Peakiun woHHOro oOMeHa. VYCIOBHS MPOTEKAHWS pPEaKIUid HOHHOTO oOMeHa.
MounekynsipHble, MOJHBIE M COKpAalICHHbIE MOHHBIE ypaBHEHHUsS peakiuil. CBoiicTBa KHUCIOT,
OCHOBaHMH H COJIEM B CBETE€ TPEACTABICHHH 00 JJICKTPOJUTUYCCKON JTHUCCOIHAIINH.
KauecTtBeHHbIe peakiiii Ha HOHBI.

I'maponus coseil. MloHHbIE ypaBHEHHMSI THUAPOJH3a COJIEH. XapakTep Cpeabl B BOJHBIX
pacTBOpax COJICH.

OKCHepUMEHTAIbHOE HW3yY€HUE BEUIECTB M SBJICHHUM: O3HAKOMJIEHHE C MOJENISAMHU
KPUCTATMYECKUX PEIIETOK HEOPTaHUYECKUX BEUIECTB — METANIOB M HEMETAJUIOB (Tpaduta u
ajMasa), CJIOKHBIX BEIIECTB (XJIOpUIa HATPHs);

MCCJIEI0BAHNE 3aBUCUMOCTH CKOPOCTU XUMHUYECKOW PEaKUMU OT BO3JAEHCTBUS Pa3TUUHBIX
(bakTopoB;

OTIBITHI, WILTIOCTPUPYIOIIHE 00PATUMOCTh XUMHUYECKUX PEaKIIN;

HCCIIEIOBAaHUE 3JIEKTPOINPOBOJAHOCTH PAacTBOPOB, Ipoliecca AMCCOIHUAIMN  KHUCIOT,
IIEI0YEH U COJICH;

IIPOBEJICHUE OIMBITOB, WJUIIOCTPUPYIOIIMX TMPU3HAKU TPOTEKAHUSI peaKuil HOHHOTO
oOMeHa (0Opa3oBaHUe O0cajKa, BhIICICHHE ra3a, 00pa3oBaHKE BObI);

MPUMEHEHNE UHIUKATOPOB (JIaKMyca, METHJIOpaHka U GeHopTaienna) Jyisi OnpeeIeHIs
XapaxkTepa cpe/ibl B pacCTBOpax KUCJIOT, OCHOBAaHUH U COJIEH;

MIPOBEJICHUE OMNBITOB, WIIIOCTPUPYIOMIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAaHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHUs, COSTUHEHUS ),

pacrno3HaBaHNe HEOPTaHUYECKHUX BEUIECTB C MOMOUIbIO KAYECTBEHHBIX pEeaKlUii Ha HOHBI;

pElICHUE SKCHEPUMEHTANbHBIX 3a7a4 Mo TemaMm: «OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC
peakuuny, «'uapoaus3 conen», « IMEKTPOJUTHIECKAS] TUCCOIIUALIHSY.

HemeTtanibl 1 UX coeIUHEHUS

OO6mass xapaktepucTuka HeMmeTaioB. OCOOEHHOCTHM CTPOEHHSI aTOMOB XHUMHYECKHX
AJIEMEHTOB, MPOCTBIX BEHIECTB, AMOTponusa. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA
HeMmeTay10B. CpaBHUTENbHAS XapaKTEPUCTHKA COSMHEHUI HEMETAIJIOB.



OOmast xapaktepucTuka TrajgoreHoB. OcCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEpHBIC
crenienn okucieHus. CTpoeHne M (pU3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XUMHYECKHE CBOHCTBA Ha IMpUMEpPE XJopa (B3aUMOJECHCTBHE C METalJIaMH, HEMETalllaMH,
BOJIOM, mmiemodaMu). XJiiopoBomopoa. ComsHas KHCI0Ta, XUMHYECKHE CBOWCTBA, TOJYyYCHHE,
npuMeHeHue. [lefcTBre X10pa U XJIOpOBOJOPOa Ha OpraHu3M 4elloBeKa. BaxxHenmue xJopuasl
U X HaxoxaeHue B npupojie. [lonsaTue o KUcIopoacoaepKaiux KUCIOTax XJIopa U UX COJISX.

VVIA-rpynmel. OcoOEHHOCTH CTPOSHHSI aTOMOB, XapaKTEpHbIE CTEIEHU OKHUCIICHHS.
Crpoenne u (pu3nyuecKkre CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA M CEPhl. AJUIOTPOITHBIC
MOIUGUKAIMM  KUCIOpOAa M cepbl. XHUMHYECKHE CBOMCTBA cepbl (B3aMMOJCHCTBHE C
HEMETaJUIaMHM, METaJUlaMH, KOHLEHTPUPOBAHHBIMU a30THOW U  CEPHOW  KHUCIOTaMH).
CepoBomopon, cTpoeHme, (U3MUECKHME W  XHMHUYECKHE CBOWCTBa  (KUCIOTHBIE U
BOCCTAHOBUTENbHbIE CBOMCTBA). OKCHABI Cepbl KaK MPEIACTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnucras kuciora u ee conu. CepHast KUCIO0Ta, GU3NUECKUE U XUMUYECKUE CBOICTBa (00mIHe
KaK MpeACTaBUTENS Kiacca KUCIOT U crneuuduueckue). Coau cepHOM KHUCIOTHl. XUMHYECKHE
peaknuy, JeKale B OCHOBE IPOMBIIIICHHOTO CIO0c00a TOJIYYEeHUST CEPHON KHCIOTHI.
[IpencraBieHuss 0 XUMHUYECKOM MPOU3BOJCTBE U CBSI3aHHBIX ¢ HUM npodeccusax. [Ipumenenue
cepHOW KHUCIOTH U cynbdaroB. KayecTBeHHbIE peakuuu Ha CyabOUT-, Cynbpua- u cyiabdar-
aHnoHbl. HaxoxneHwe ceppl M €€ COCOUHEHUH B MpUpoje. XUMHUYECKOE 3arps3HECHHE
OKpY’KaloIIel Cpe/ibl COSTUHEHUSIMH Cephl (KUCIIOTHBIE JOXKAH, 3arpsi3HEHHE BO3IyXa), CIIOCOOBI
€ro NpeJoTBPAIICHHUS.

OOmast xapakTepucTHka 35eMeHTOB VA-rpymmbel. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENIEHN OKUCTICHUS.

A30T, pacmpocTpaHeHHEe B INpupone, (U3MYECKHEe U XMMHYECKHE CBOMCTBa
(B3auMoJIelicTBUE C METaJUlaMH, BOJOPOJIOM, KHciopoaoMm). KpyroBopor asora B mpupoje.
AmMHak, ero (pusnuecKkue ¥ XMMHUYECKHUE CBOWCTBA (OKUCIIEHUE, OCHOBHBIE CBOMCTBA BOJHOTO
pacTBopa), IPUMEHEHHE M MOJIy4eHHE B JIaOOpaTOpUU U NPOMBINUIEHHOCTH. MoH amMMoHus,
JIOHOPHO-AKIENTOPHBIM MeXaHu3M ero oOpasoBanus. Coiau aMMOHHUS, HMX (HU3UYECKUE H
XUMHYECKHE CBOMCTBa (pa3lioKeHHWE U B3aMMOJCICTBHE CO IIeoYyaMu), TNpPUMEHEHHE.
KauecTBennas peakuusi Ha noHsl ammonus. Okeupst azota (I, 11, 111, IV, V). Azotucras kuciota.
A30THas KHCJIOTa, €€ ToJyueHHe, (GU3MYECKHe M XHMHYECKHE CBOWCTBa (oOmue Kak
IpEICTaBUTENsl Kiacca KHUCIOT M crenupuyecKkue), MpUMEHEHHE. XUMHUYECKHE pEeaKIuH,
JeKalie B OCHOBE MOJIyUYEHHUs a30THON KHCIOTHI B MPOMBIIUIEHHOCTH. HUTpaThl M1 HUTPUTHI.
KauecTBeHHblE peakuuu Ha HUTpPAT- W HUTPUT-aHUOHBL. XHMMHYECKOE 3arps3HEHHE
OKpYKarollel cpeibl COeMHEHUSIMU a30Ta (KUCIOTHBIE TOXK]IU, 3arpsi3HEHUE BO3/IyXa, MMOYBHI U
BOJIOEMOB).

®dochop, amrorpornnHble Moaudukanuu ¢docdopa (Oembiii W KpacHb  docdop),
¢u3nueckue W XUMHUYECKHE CBOICTBa (B3aUMOJEHCTBHE C METaJUIaMH, KHCIOPOJIOM,
rajoreHaMu, KOHIICHTPUPOBAHHBIMHU a30THOU M cepHOM kucioTamu). Okcuasl Gocdopa (111, V),
docdopHas kuciora, GU3NYECKUE U XUMHUECKHUE CBOMCTBA, monydeHrne. KauecTBeHHas! peakius
Ha (ocdar-uonsl. [Ipeacrasnenus o ramorenugax gocdopa (I, V).

[Tonatue o MUHepaIbHBIX yA0OpeHHsIX. A30THbIE, GochOpHBIE, KOMITJIEKCHBIE YA0OPEHHS.
XUMHYECKOe 3arpsi3HeHNE OKPYKalollel Cpeibl COeIMHEHUIMHU a30Ta u (ocdopa.

OOmas xapakrepuctuka 31eMeHTOB IVA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHN OKUCIICHUS.

VYraepon, amnotponssie Moandukanuu (rpadut, anmas, Gymiepen, rpadeH, HAaHOTPYOKH),
busznyeckue W XUMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB (B3aUMOJICHCTBUE C MeTalslaMu,
HEMeTalJIJaMH, KOHLIEHTPUPOBAaHHBIMH a30THOM U cepHOi kucnoTtamu). Ilonstue o6 agcopOrum.
KpyroBoport yriepoaa B npupoze. Okcuabl yriepoaa, nx Gu3HIecKue U XMMUIECKHE CBONCTBA,
JeicTBUE HA JKUBBIC OPraHU3MBI, IOJyYE€HHE M HNpPUMEHEHHE. DKOJIOTMYECKHE IPOOIIEMBI
atMocdepsl, cBs3aHHble ¢ okcugoMm yriaepoaa (IV). VYrompHas kuciaora W €€ COlMHM, HX
¢usmueckue W XMMHYECKHE CBOICTBa, TMoiydeHHe W  mnpumMeHeHue. KapOoHatsl,



rUApOKapOOHATHI, UX CBoicTBa. KadecTBeHHas peakuus Ha KapOoOHAT-WHOHBL Vcmonb3oBaHHE
KapOOHATOB B OBITY, MEIULIMHE, IPOMBIIINIEHHOCTH U CEJIbCKOM XO03sIHCTBeE.

[TepBoHauanbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COCAMHEHUSAX YIIepoja:
yIaeBONOpOAbl (METaH, 3TaH, STWIEH, alleTUJIeH), STaHOJ, TJHUIEPUH, YKCYCHas KHCIIOTa.
[IpupoaHble MCTOYHHWKHU YTIIEBOJAOPOIOB (Yroib, MPUPOIHBIA Ta3, HEPTh), MPOIYKTHl HX
nepepaboTKU, UX POJb B OBITY W NPOMBIIUIEHHOCTH. [loHsATHE O OHOJOTMYECKH Ba)KHBIX
OpPTaHMYECKUX BEIIECTBAX — JKHUpax, OenKax, yrieBoJax — M HMX POJIU B KU3HU YEIIOBEKA.
EAMHCTBO OpraHM4ecKux 1 HEOPraHMYECKUX COECIUHEHUN.

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBONCTBA (B3aMMOJCHCTBHE C METalIaMH,
KHCJIOPOJIOM, YTIIEPOJIOM, TajoreHaMHt ), MOJIydeHre U puMeHeHue. Poib KpeMHus B Ipupojie u
texauke. Okcun kpemuus (IV), kpeMHUEBas KUCIOTA, CUIUKATHI: (DU3MUECKUE M XUMHUYECKHE
CBOICTBa, MOJly4e€HUE U MIPUMEHEHHE B OBITY U NMPOMBIIUIEHHOCTU. BaxkHeliue ctpoutenbHbie
MaTepuainbl: KepaMHuKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. I[Ipobmembr Oe3omacHOro
WCITOJIb30BAaHUsI CTPOUTENIBHBIX MAaTEPUAJIOB B IOBCETHEBHON KU3HM.

Bop. Ocobennoctu crpoenuss aroma. OOume mnpencTaBieHuss O (QUIUYECKUX U
XHMHYECKHUX CBOMCTBaX. bopHas kucinora.

DKCIEPUMEHTATbHOE U3YUYE€HUE BEILIECTB U SIBJICHUI:

03HAaKOMJICHHE ¢ 00pa3IiaMu IPUPOIHBIX XJIOPHIOB (TAIOTCHHUIOB);

MPOBEJICHHUE OIBITOB, OTPAXKAIOMINX (PHU3UUECKHEC M XUMUYECKUE CBOMCTBA TaJJOTEHOB M MX
COCIUHCHMI,

W3yYEHUE CBOMCTB COJITHOM KHUCIIOTHI;

IPOBeJICHNE KaYeCTBEHHBIX PEaKINi Ha XJIOpUA-, OpOMUI- U HOIUA-UOHBI U HAOIIOCHHE
MPU3HAKOB UX MPOTEKAHNUS;

03HAKOMJICHHE C 00pa3liamMu cepbl U €€ MPUPOAHBIX COCAUMHEHUN;

HaOJroieHue npoiecca 00yrIMBaHus caxapa Mo JIeHCTBUEM KOHLIEHTPUPOBAHHON CEpHOM
KHCJIOTBI;

U3y4eHHE XMMUYECKHX CBOMCTB pa30aBICHHON CEpHOM KUCIIOTHI;

IIPOBEJICHNE KAuyeCTBEHHBIX peakuuid Ha cyiabGua-, cyibGuT- U Ccyab(ar-uoHbl U
HaOJI0/IEHUE TIPU3HAKOB UX MPOTEKAHMUS;

O3HaKOMJICHHE C (U3HUYECKUMH CBOMCTBaAMHU a3oTa, ¢ochopa U WX COCTUHCHUH,
o0pa3iaMu a30THBIX U (HocHOpHBIX YI0OpEHHIA;

noJjiyueHue, coonpanue, pacrio3HaBaHUE U U3yYeHHE CBOMCTB aMMHaKa, U3y4yeHHe CBONUCTB
coJieil aMMOHHUS;

IpOBEJICHNE KaYeCTBEHHBIX PEaKIMi HAa MOH aMMOHUS, HUTPUT-, HUTPAT- U (hocdaT-uoHBI
Y U3Yy4YeHHUE MPU3HAKOB UX MPOTEKAHUS;

M3yYECHUE B3aUMOJCHCTBUA KOHUECHTPUPOBAHHOM Aa30THOM KHUCJIOTHI C MEIbIO, CBOWCTB
dbocdopHOI KHUCTOTHI U €€ COJIei;

03HAKOMJICHHE C MOJIENISIMU KPUCTAIIMUYECKHUX PEIIETOK aiMmasa, rpadura u dyninepeHa, ¢
MPOIECCOM aACOPOLMK PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM H YCTPOMCTBOM
IIPOTHUBOra3a;

MoJTydeHue, cCoOnpanue, pacrio3HaBaHUE U U3YUCHHE CBOMCTB YIJIEKHUCIIOTO rasa;

IPOBEJICHNE KAuyeCTBEHHBIX peakuuii Ha KapOoOHAT- M CHIMKAT-UOHBI M H3Yy4YEeHHE
MPU3HAKOB UX MMPOTEKAHNUS;

U3Yy4eHHE B3aMMHBIX NTpEBpallleHui KapOOHATOB U THIPOKapOOHATOB;

O3HAKOMJICHHE C OOpa3laMi MPHUPOJHBIX KapOOHATOB W CHJIMKATOB, C TMPOAYKIIHEH
CUJIMKATHOM TPOMBIIUIEHHOCTH;

pEelIeHUE OHKCIEPUMEHTANbHBIX 3a7ay 1o TeMe «Baxneillmne HeMeTauibl U MX
COCTMHEHUS».

MeTta/ibl M UX COeTUHEHUSI

OO6mume croiicTBa MeTamutoB. OO0Mmas XxapakTepUCTHKA XUMUUECKHUX 2JIEMEHTOB — METAJIJIOB
Ha OCHOBAaHMM HUX mNoJjiokeHus B llepuoamueckoin cucreme XxumMuueckux 3nemeHtos [ .



MengeneeBa u crpoeHuss aromoB. Metamnsl A- u b-rpynn. CTpoeHue MpOCThIX BEIIECTB —
MeTaJlIoB. MeTtamndeckasi CBA3b U METAINIMYEcKas: KpUCTaJUIMUecKasi penierka (IpUMUATHUBHAsS
KyOndeckas, OOBEMHO-IICHTpUpPOBAaHHAs KyOWdeckas, TIpaHEIeHTPUpPOBaHHAs KyOudeckas,
reKcaroHajlbHasl IUIOTHOYIAKOBAaHHAs). 3aBUCHUMOCTh (PU3MYECKHX CBONCTB METAJIOB OT
CTPOCHUS KPUCTAIUIOB. DIEKTPOXUMHUYECKHUN psifl HAMPsHKEHUH MeTauioB. O0mue XuMHIecKue
cBoiictBa MeTauioB. OOmue CrnocoObl TMOMYYSHHS METALIOB, METAJUTYPIrHs. ODJIEKTPOJIU3
paciyiaBOB U PacTBOPOB COJICH Kak OJIWH M3 CHOCOOOB MOiydeHUs MeTawioB. Ilonstue o
KOPpPO3UU METaJIOB, OCHOBHBIE CIOCOOBI 3aIIMTHI UX OT Koppo3uu. CmaBbl (CTaiab, YYT'yH,
TIOpaIOMUHUNA, OpoH3a). [I[prMeHeHe METaIIOB | CIIJIAaBOB B OBITY M MPOMBIIINIEHHOCTH.

Memannwt A-ecpynn

[Ilenounbie MeTauibl: NTO0KEeHUE B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB [l
N. MengeneeBa, CTpOCHHE UX aTOMOB, HaxXxOXJeHHE B npupoje. OU3NYeCKue U XUMHUYECKHUE
CBOICTBa (HA MpUMeEpe HATPHs U Kaus), monydeHrue. OKCUABI U THAPOKCUIBI HATPUS M KAWL
[IpuMeHeHne MEeNnoYHbIX METAJUIOB U UX COEIMHEHMI. bruoornueckas pojap HaTpUs U Kajusl.

[[lenoyHo3emMenbHBIE METAUIBl MarHuii M KajdbLUi: nosiokeHue B Ilepuoanueckoit
cucrteMe XxumMudeckux sneMeHToB JI. M. MeHnaeneeBa, CTpOoe€HHE HMX aTOMOB, HaXOXKJIEHUE B
npupozae. PU3nyecKue U XMMHUYECKHE CBOMCTBA MarHus M Kajblus. BaxkHenme coeIruHEHUs
Kaaplusi ¥ MarHus (OKCUJ, THAPOKCHJ, COJH), CBOMCTBA, IMpuMeHeHue. JKecTKOCTh BOIbI U
crocoObl ee ycTpaneHus. KpyroBopor KanbIusi B IpUPO/IE.

AnmoMuHui: nonokeHue B Ilepumogmueckoil cucrteme Xumuuyeckux snemeHToB [, U.
MenpeneeBa, CTpOEHHE aTOMa, HAXOXJAEHUE B Npupoae. PU3NYECKUE U XUMUYECKHE CBOKCTBA
amoMuHus. AM(pOoTepHbIe CBOWCTBA OKCHUJIA U TUApPOKcUIa amtoMuHus. [IpuMenenue amtoMuHus
U €ro CIUJIaBOB.

Memannwt b-cpynn

OOmast xapakTepucTHKa MeTauioB b-rpynm (moOOYHBIX MOATPYII): TOJIOXKEHUE B
[Tepuonnueckoii cucreme xumudeckux snemeHToB J[. M. MenaeneeBa, 0COOCHHOCTH CTPOEHUS
aTOMOB. SIBIeHHE «IpoBajay 3JEKTPOHA HA MPUMEPE CTPOSHHUS aTOMOB XpOMa, MeIH, cepedpa.
Banentnble cocTtosiHus aToMoB d-3JIEMEHTOB, CTENEHU OKHCIICHHUS aTOMOB B COEIUHEHHSX.
3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOWCTB OKCHUJOB U THUJIPOKCHUIOB METAUIOB OT 3HAYEHUS
CTENEHH OKHCIEHHUS OJJIEeMEHTa B COEAMHEHMHM (HAa TMpUMEpe COEIUHEHUN Xpoma).
[TepBoHavanbHbIE IPEACTABICHUS O KOMIUIEKCHBIX COCAMHEHUSX.

Menb u cepeOpo: cTpoeHrue aTOMOB, CTETIEHU OKucieHus. O01re KpaTKue IpecTaBIeHUs
0 (U3NYECKUX M XUMHUYECKHX CBOMCTBAX MPOCTHIX BEIIECTB (B3aWMOJCHCTBHE C KHCIOTAMH-
OKHUCJIUTESIMHU), 00 MX OKCHJaxX, THAPOKCUAAX U COJAX, UX NpuMeHeHuu. lIpencrasnenus o0
aMMHUAYHBIX KOMIUIeKcax cepebpa u meau. KadecTBeHHbIE peaklid Ha KaTHOHBI Menu (2+) u
cepeodpa.

[uHk: cTpoeHHWE aroma, CTENeHb OKHUCICHHsS. XapaKTepUCTHKa (U3MYECKUX |
XUMHYECKHX CBOWMCTB, NpPUMEHEHHE, aM(OTEepHbIE CBOWCTBA OKCHAAa U TUIAPOKCUIA.
KauecTBeHHbIE peakiiuu Ha KaTUOHBI LIMHKA.

Kene3o: crpoeHne atoma, creneHu okucieHusa. Haxoxaenune B npupoje. Pusnyeckue u
XMMUYECKHE CBOMCTBAa Keie3a, NpuMeHeHue. buomornueckas ponb xkene3a. OKCUIbI,
ruapokcuapl U comm xkene3a (II) m sxemesa (III), mx cocraB, cBOWCTBAa W TOJyYCHHE.
KauecTtBeHHbIe peakiuu Ha KaTHOHBI kene3a (2+) u xkene3a (3+). UyryH U crajib — CIUIaBbI
xene3a. [Ipou3BOACTBO dYyryHa U CTald. OKOJIOTMYECKHWE MpPOOJIEMbl, CBSI3aHHBIE C
METaJUTypruue€CKUMU IPOU3BOACTBAMHU.

DKCNEPUMEHTAIBHOE U3YUEHUE BEIIECTB U SBJICHUM:

03HAKOMJICHHE C 00pa3I[aMy METaJJIOB U CIIAaBOB, NX (PU3MYECKUMHU CBOMCTBAMH;

MOJETUPOBAHUE METATUIMYECKON KPUCTATUTMYECKON PELIETKY;

U3y4EHUE B3aUMOJACHCTBUS METAUIOB C BOAOW, C pacTBOpamMu COJIEH M KHUCIOT,
UCCJIEIOBAaHUE IPOLIECCOB AJeKTpoiu3a pacTBopoB xjopuaa meau (II) u wmonmmpa xanus,
KOPPO3UH METAILIOB;



U3YYCHHE OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIIOB KalbIMsl W HATpUs C BOJOW, WX
TUAPOKCHUIOB — C okcuaoM yrieposa (IV) u kucnoramu;

W3YYCHHE CBOMCTB KapOOHATOB U TUIPOKAPOOHATOB KAIIBIIUS, KECTKOW BOJIBI;

M3Yy4YEHUE IPOLIECCOB MOITYYEHUS THAPOKCHIOB KENe3a, X XUMUYECKUX CBOMCTB;

M3YYCHHE MPHU3HAKOB MPOTCKAHUS KAYECTBCHHBIX PEAKIMi Ha MOHBI (MAarHUs, KaabIlus,
AITIOMUHMS, [IMHKA, jkene3a (2+) u xxenesa (3+), meau (2+);

HAOJI0/ICHUE ¥ ONTUCAaHKE OKPAIIMBAHUS [IJIAMCHH HOHAMH HATPHS, KIS U KaJIbIIHs;

nccienoBanre aMm(pOTEPHBIX CBOMCTB THIPOKCUAA alfoMuHUA, ruapokcuaa xpoma (I1I) u
TUAPOKCH/IA LIMHKA;

peuIeHne YKCIIEPpUMEHTAIBHBIX 331a4 110 TeMe «BakHelIre MeTallIbl U UX COCTUHEHMS.

XuMus M OKpyKamouas cpeia

BemecTtBa u marepuanbl B MOBCEIHEBHOM XWM3HU 4YeJloBeka. BaxHeiiline BemecTBa U
MaTepuainbl, 00JIACTH MX NPHUMEHEHHUs. be3omacHoe HCMOJIhb30BAaHUE BEIIECTB M XUMHYECKHX
peakuuii B 6bITy. [lepBast moMoIib Mpu XUMHUYECKHUX 0KOTaX U OTPABICHUSIX.

HoBsie maTepuansl 1 TEXHOJIOTUU. [[pUHLIMIIBI «3ENEHON XUMULD.

OCHOBBI 3KOJIOTUYECKOM TIpaMOTHOCTH. XHUMHS M 3J0pOBbE. 3HAUYECHUE H3YYaEMbIX
XUMHUYECKHX DJJIEMEHTOB W WX COSAMHEHMH i1 (YyHKIIMOHHPOBAHMS OpPraHW3Ma YeIOBeKa.
[TonsiTre o 370pOBOM 00pa3e KU3HH.

XYUMUYECKOE 3arpsi3HEHUE OKPYXKAIOMICH cpeibl. DKOJIOTHYeCKHe MPoOIeMbl, CBI3aHHEIE C
COCMHEHUSIMHA YTJIEpOJa, a30Ta, Cephl, TsHKENbIX MeTaioB. [lonarue o I1JIK. Ponbp xumuu B
PEIICHUH YKOJIOTUYECKUX MPOOITIEM.

OKCrepUMEHTAIbHOE M3Y4YeHHE BEUIECTB U SBJICHHI: O3HAKOMJIEHHE C 0OpaslaMu
MaTepuaoB (CTEKIIO, CIUIaBbl METAJUIOB, MOJMMEPHBIE MaTepUaibl), OMpeesieHne KUCIOTHOCTH
IPUPOJIHBIX BOJ, MOJEIMPOBAHHE Ipolecca o0pa3oBaHMsI KHUCIOTHOTO JOXKAS, U3y4EHHE €ro
BO3JICUCTBUS HA MaTEPUAJIBL.

IloBTOpeHue 1 00001IeHNEe 3HAHUIT OCHOBHBIX pa3iesioB KypcoB 8—9 kiaccoB

Ilepuonnueckuii 3akoH u Ilepuommueckas cucTeMa XMMHMYECKUX DJIEMEHTOB B CBETE
MPEJCTABICHUH O CTPOCHHUS aToMa. 3aKOHOMEPHOCTHM B HW3MEHEHUHM CBOMCTB XMUMHUYECKHUX
AJIEMEHTOB M X COCIMHEHUH B IEPUOJaX U TPYIINaAX.

CrtpoeHue BelmecTBa B TBEPIOM, KHIKOM U Ta3000pa3HOM COCTOSTHUU. Buibl XuMudeckoin
CBS3U. 3aBUCHMOCTb CBOMCTB BELIECTBA OT THUMNA KPUCTALUIMYECKONM pEUIETKH U BHUAA
XUMHYECKOU CBSI3U.

Knaccudpukanuss XuMUYECKHX PEaKIUil 1Mo pa3iuyHbIM Mpu3HakaMm. [IporaosmpoBaHue
BO3MOKHOCTH TPOTEKAHWS XMMHYECKUX IPEBpPAlICHUN B PA3IMYHBIX YCIOBHUSAX HAa OCHOBE
MPEACTABICHUI XUMHUYECKON KHHETUKHU U TEPMOJAMHAMUKH.

XUMUYECKUE peakluu B pacTBopax. [uaponus conedd. Peakuum  OKUCIEHUS-
BOCCTAHOBJICHUS. DJIEKTPOJIH3.

CBoiicTBa KHCJIOT, OCHOBAHHI M COJICH B CBETE MPEICTABICHUA 00 AICKTPOIUTUUECKON
JIUCCOIIMAIIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUSIX.

MexnpeaMeTHbIe CBA3U

Peanu3zanus MeXnpeaMETHBIX CBsI3€H NPU U3YYEHHHM XUMHM B 9 Kilacce OCYILIECTBIISIETCS
Yyepe3 UCIOIb30BaHNE KaK OOIINX €CTECTBCHHO-HAYYHBIX MOHSATHMA, TaK U MOHITUH, IPUHATHIX B
OTACJIbHBIX CCTCCTBCHHBIX HAaYyKaX.

OO0mue ecTecTBEHHO-HAYYHBIC MOHATHS: siBJIeHHWE (TIpoliecc), Hay4dHbIN (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHAIN3, CHHTE3, KIacCU(UKAIIHS, TIEPUOTUIHOCT, HAOIIOJeHIE, SKCIICPUMEHT,
MOJICITMPOBAHKE, U3MEPEHUE, MOJICNb, TEXHOJIOTHS, MAaTCPHAJIBI.

®du3uka: BEMIeCTBO, TeI0, PU3NYSCKUE BEITUYHHBI, SAMHUIBI H3MEPEHUS, Macca, 00bEM,
KOJINYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIC COCTOSIHHE BEIIECTBA, CTPOCHHE T'a30B,
KUAKOCTEH W TBEPABIX (KPUCTAJUIMUECKUX) TEJ, KPUCTAIMYECKAs pEeIIeTKa, 3JIEKTPOH, SIPO



aToMa, MPOTOH, HEUTPOH, WOH, HYKIU, U30TOIbI, KBAHTHI, PaJHOAKTUBHOCTh, allb(da-, OeTa- u
raMMa-u3JIydeHue, SJICKTPUYCCKHU 3apsiji, MPOBOJHUKH, MOJIYNPOBOIHUKH, JIHIJICKTPHUKH,
COJTHEYHBIH CIIEKTp, Pa3JIOKEHHUE OEIOTO CBETA B CIIEKTP.

buonorus: skxocuctema, Owuochepa, doTocuHTE3, Tpolecchl 0OMEHa  BEIIECTB,
MHHCPAJIBbHBIC YI[OGI)GHI/IH, MUKPO3JICMCHTEBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpAIbl, TOPHBIE TIOPOJbI, IOJE3HbBIE
HCKOIIaCMbIC, TOIIJINBO, BOAHBIC PECYPCHI, IIJIAHCTA 3eMiIsl.

TexHONOTHsI:  CTPOWTENbHBIE  TEXHOJIOTHUH,  CEIbCKOXO3SHUCTBCHHBIC  TEXHOJIOTHH,
TEXHOJIOTUHU BHGKTpOHHOﬁ MMPOMBINIJICHHOCTH, HAHOTCXHOJIOT'H.



IIVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pPE3yabTaThl OCBOCHHUS MPOTPAMMbl OCHOBHOTO OOIIero oOpa3oBaHUs
JIOCTUTAIOTCS B X0JI¢ 0O0y4eHUsl XMMHUH B €IMHCTBE Y4eOHOM M BOCIUTATENIbHON AESITEIbHOCTU
o0pa3oBaTeNbHON  OpraHW3allid B COOTBETCTBHUM C  TPAAWIHMOHHBIMH  POCCUUCKUMHU
COLIMOKYNIBTYPHBIMH U JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH, HIPHUHATHIMH B OOIIeCTBE
MpaBUJIaMd M HOPMaMH TIOBEJICHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUSI, CAMOPA3BUTHS
Y COIMAIM3AIIMN 00YyJIaroITuXCsl.

JIM9HOCTHBIE pPE3yJbTATBl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOICTBOBATHCS
CUCTEMON NMO3UTHBHBIX IIEHHOCTHBIX OPUEHTALIMNA W PACUIMPEHHUE OMbITa JEATENIbHOCTH Ha ee
OCHOBE, B TOM YHCII€ B YaCTH:

I[IaTpuoTHyeckoro  BOCHUTAHMSA:  MPOSBICHHE  IEHHOCTHOTO  OTHOLICHHS K
OTEYECTBEHHOMY KYyJIbTYpPHOMY, HAYYHOMY U MCTOPHYECKOMY HACIICUIO, TOHUMAaHUE 3HAUYCHUS
XUMHUYECKONH HAyKH M TEXHOJIOTMU B JKU3HH COBPEMEHHOI'O OOIIECTBa, B Pa3BUTUU IKOHOMHUKHU
Poccun u cBoero peruosa;

I'paxxnaHckoro BOCHHMTAHMSA: TMPEACTABICHHE O COLMAIbHBIX HOPMax M MpaBuiax
MEXIMYHOCTHBIX OTHOIICHWH B KOJUIEKTHBE, IMPOSBICHHE KOMMYHHKATUBHOH KYJIBTYpHlI B
pa3HoOOpa3HOW  COBMECTHOM  NI€ATENbHOCTH; CTpEMJIEHHE K  B3aUMOIOHMMAHHUIO U
B3aMMOITOMOIIH B MpoIiecce yaeOHOM U BHEYUeOHOM NesSTeIbHOCTH; TOTOBHOCTH OIIEHUBAThH CBOE
MOBE/IEHWE U TOCTYNKH CBOUX TOBAapHIIEW C MO3UIMH HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4eTOM OCO3HAHUS MOCIEICTBUN TTOCTYITKOB;

®opMHUPOBAHUS LIEHHOCTH HAYYHOI'0 MO3HAHMA:

MHUPOBO33PEHUYECKHUE  TPEJICTABICHUS O  BEMIECTBE U  XUMHYECKOH  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M HEOOXOIUMBIE AJIsi TOHUMaHUS
CYIITHOCTU HAyYHOU KapTUHBI MUPA;

OCO3HAHHWE LEHHOCTH HAyYyHOTO TIO3HAHMS JJS PAa3BUTUS KaXAOro 4YelloBeKa U
MIPOU3BOIUTENBHBIX CHJI O0IIECTBA B LIETIOM, POJIU U MECTa HayKu «XHUMHS» B CHCTEME HAyUHBIX
MPEJICTAaBICHUA O 3aKOHOMEPHOCTSAX Pa3BUTUS MPUPOJIbI, B3AUMOCBS3SIX Y€IOBEKa C MPUPOIHON
Y TEXHOJIOTHUYECKOMN CPENO;

MO3HABaTE/IbHAs MOTHBAIMS U WHTEpeC K OOyYeHHIO0, TOTOBHOCTh M CIIOCOOHOCTH K
CaMOpa3BUTHUIO U CaMOOOPa30BAHHIO, K HCCIEAOBATEIBCKOW AEATEILHOCTH, K OCO3HAHHOMY
BBIOOPY HAIMPaBIICHUs M YPOBHS JaJIbHEHUIIIETO0 00yUEHNS;

Du3nyecKoro BOCIUTAHUSA, GOPMHUPOBAHHS KYJIbTYPbI 310POBbsl H IMOLMOHATBLHOT0
0J1aromoJIy4usi: OCO3HAHHWE LIEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY
3I0POBBI0, YCTAaHOBKAa Ha 3IOPOBBIA 00pa3 >KU3HU, OCO3HAHUE TIOCIEICTBUN M HEMPHUITHE
BpEIHBIX TPHUBBIUCK (YHMOTPEOJCHUS aJKOTONS, HAPKOTHKOB, KYypeHHUs), HEO0OXOAMMOCTH
COOIOICHHSI TIPABUIT OE30MMACHOCTH MPU OOPAIICHNN ¢ XUMHUYECKHUMH BEIIECTBAMU B YUCOHBIX U
YKU3HEHHBIX CUTYaIUsX;

TpyaoBoro BocnuTaHusi: (HOPMHUPOBAHHE I[IEHHOCTHOTO OTHOIICHHS K TPYIOBOM
JEeSTENIbBHOCTH KaK €CTECTBEHHOM MOTPEOHOCTH YEIOBEKa U K UCCIIE0BATENLCKOMN JesITeIbHOCTH
KaK BBICOKO BOCTPEOOBaHHOW B COBPEMEHHOM OOIIECTBE; pa3BUTHE HHTEpeca K mpodeccusm,
CBSI3aHHBIM C XMMHEW, B TOM uucie K mpodeccusiMm HaydyHOU cdephl, 0CO3HAHHE BO3MOXKHOCTHU
camopeaH3aluu B 3Toil chepe;

IKOJOrH4eCKOro0 BOCIIUTAHUA:

OCO3HAaHHE HEOOXOAMMOCTH OTHOIIEHHUS K MPUPOAE KaK HCTOYHUKY KM3HH Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS; IOBBIIICHUE YPOBHS 3KOJOTUYECKOW KYIbTYpbl: MPHOOpETEeHHE
OTbITa TUTAHUPOBAHUS TOCTYIIKOB M OIEHKM WX BO3MOJKHBIX MOCIEACTBHHA JJISi OKpY)KaroIien
Cpelbl; OCO3HAHME TN00ATBHOIO XapaKTepa AKOJIOTUYECKUX MPOoOJIeM U IMyTed UX pelleHUus;
CIIOCOOHOCTh TPUMEHSTh 3HAHUS, MOJyYaeMble MPU H3yYCHUH XUMUU, JUIsI PEIICHUs 3ajad,



CBA3AHHBIX C OKPYKAIOUICH CpEeNoH; aKTMBHOEC HENPUATHE NEUCTBUHM, NPHUHOCAIIUX BPE
OKPY’KaIOIIEeH cpefie; OCO3HAHHWE CBOCH POJIM KaK TpakJIaHWHA M TIOTPEOUTENSI B YCIOBUSIX
B3aMMOCBSI3M IMPUPOJHOM, TEXHOJOTMYECKOW KW COLUHUAIBHOW CpelN; TOTOBHOCTh K YYACTHIO B
MPAKTUYECKOU IESITEIbHOCTH SKOJIOTMYECKOW HAIPABIECHHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3yiabTaThl OOYYAIOMIMXCA, OCBOMBIIMX MPOrpaMMy IO XHMHHU
OCHOBHOT'O 00111ero 00pa3oBaHMs, BKIIOYAIOT:

YCBOGHHE  MEXAMCUMIUIMHAPHBIX  (MEXMOPEIMETHBIX)  TMOHATUH,  OTpaskarolux
MaTepuaibHOE €IUHCTBO MHpPA M TPOIECC MO3HAHUS (BEIIECTBO, CBOWCTBO, YHEPIHs, SBICHHE,
HayyHbId (aKT, 3aKOHOMEpPHOCTb, THIIOTE3a, 3aKOH, Teopus, HaOII0JAeHHe, HU3MEpPEHHE,
HCCJICIOBAHKE, YKCIIEPUMEHT U APYTHUe);

OBJIaJICHHE YHUBEPCATbHBIMU yueOHBIMU NEeNCTBUSAMU (mo3HaBaTEIbHBIMU,
KOMMYHHUKATHBHBIMU, PETYJISTUBHBIMH), BaXXHBIMU TSI TIOBBIMICHUS () ()EKTHBHOCTH OCBOCHUS
colepkaHusi ydeOHOro rmnpeamera, (OpMHpOBaHMS KOMIIETEHIMM, a Takke IPOEKTHO-
HCCJIEIOBATEILCKOM IeATEeIHbHOCTH 00YUaIOIUXCSI B Kypce XUMUM;

CIOCOOHOCTH UX MCTOJB30BaTh B YUEOHOM, MO3HABATEIHFHOM U COITMATTLHOM MPAaKTHKE.

W3ydyeHre XUMHH B OCHOBHOM IIKOJE CIIOCOOCTBYET IOCTHUKEHHIO METalpeIMETHBIX
pe3yJIbTaTOB, B TOM YHUCIIE:

OB/1a1eHNI0 YHUBEPCAJIbHBIMYI NMO3HABATEILHBIMU 1€l CTBUSIMH:

ba3zoBble Jlornyeckue AecTBUs

® yYMEHHS HCIIOJIb30BaTh MPUEMBI JOTHYECKOTO MBIIUICHUS MPU OCBOSHUM 3HAHUM:
pPacKpbIBaTh CMBIC XMMHYECKUX TOHATUH (BBLACNATH UX CYILIECTBEHHBIE
MPHU3HAKY, YCTAaHABIMBATH B3AaUMOCBS3b C IPYTUMHU OHITHUSIMH);

e aHAIM3WpOBaTh, CpaBHHMBATh, 0000maTh, BBHIOMpPATh  OCHOBAaHUS  JUIS
KJacCU(pUKAUUU U CHCTEMAaTU3allUd XHUMHUYECKUX BEIIECTB U XHUMHUYECKHUX
peaKkuuii;

® YCTaHABIMUBATH MPUUYUHHO-CJIEJICTBEHHBIE CBI3U MEXy 00bEKTaMH U3yUECHUS;

® CTPOUTH JIOTHUYECKUE pacCyXIeHus (MHAYKTUBHbIE, TEAYKTUBHBIE, [10 aHAJIOTUN);

e MpeasiaraTb KPUTEPUU U BBIABIATH OOILIME 3aKOHOMEPHOCTH U MPOTUBOPEUHS B
M3y4aeMbIX MPoIIeccax U SBICHUSIX;

® TPOBOJUTH BBIBOJbI U 3aKIIIOUEHUS;

e yMEHHMS TPUMEHATh B IIpollecce€ TO3HAHMS TMOHATHS  (MPEAMETHblE U
MeTanpeMETHbIE), CAMBOJIINYECKUE (3HAKOBBIE) MOJIENIH, UCIIOIb3yEMbIE B XUMHH,
npeoOpa3oBLIBATh MOJICIbHBIC MPEICTABICHUS — XUMHYECKHA 3HAK (CHMBOJ
JJIeMEHTa), XUMHYeckass (opMyrna U ypaBHEHHE XHUMHYECKONW peaklud — MpU
pelieHnr yuyeOHbIX 3a/1a4;

® C YYETOM OTHUX MOJEIbHBIX MPEACTABICHUI XapaKTepu3oBaTh H3y4yaeMble
XUMHUYECKHE BEIIECTBA U XUMUYECKHE PEaKLIUU.

Ba3oBbie uccienoBarTe/ibckue jAeiicTBUs (MeTOAbl HAYYHOT0 NMO3HAHUS BElIECTB H

sIBJIEHM 1)

® yMCHHUS TPUMEHSATH METOJbl HAyYHOTO T[IO3HAHWS BEUISCTB M SBICHUN Ha
OMIUPUYECKOM M TEOPETHUYECKOM YPOBHSIX B Yy4eOHOW IMO3HABATENBHOW U
MIPOEKTHO-UCCIIEI0BATENbCKON e TENIbHOCTH;

e YyMCHHUS UCIOJB30BaTh IIOCTABJICHHBIE BOMPOCHl B KadecTBE HMHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEIHHO CTAaBUThH BOIIPOCHI;

e aHanM3UpoBaTh (HAKTHI, BBISBISATH U POPMYIUPOBATH MPOOIEMY, ONPENEISAThH LEb
U 3aJ1a4d, COOTBETCTBYIOIUE PEUICHUIO POOIEMBL;



npeajiaratb OMUCATCIIbHYIO HJIN O6’b$ICHI/ITe.HBHyK) THUIIOTC3Y U OCYUICCTBIIATL €€
IPOBEPKY;

YMEHHUS TPOBOJIUTH HU3MEPEHUS HEOOXOIMMBIX TapaMeTpoB, BbIUMCIICHUS,
MOJICIUPOBaHNE, HAOMIOJCHUS M SKCIEPUMEHTHl (pealbHble M MBICICHHBIE),
CaMOCTOSITEJIbHO TPOTHO3UPOBATh PE3yNbTaThl, (HOpPMYyIHpOBaTH OOOOIICHUS U
BBIBOABI IO PE3yJIbTaTaM MPOBCIACHHOI'O OIbITA, UCCICAOBAHUA, COCTABIIATL OTUCT
0 MPOJICIIaHHON paboTe;

Pabora ¢ nnopmanmeii:

YMEHHSI OPUEHTHUPOBATHCA B PA3JIMYHBIX MCTOUYHUKAX HHPOpMAIMHU (HAydyHO-
NOMYyJsIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEpKaHus, CIpaBOYHbIE MOCOOUS,
pecypcbl UnTepHeTa);

aQHAIM3UPOBATh MHGPOPMAIMI0 U KPUTUYECKU OLIEHHWBATh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUYUBOCTh, OTOMPaTh U MHTEPHPETUPOBATH MH(MOPMALINIO, 3HAUUMYIO
JUTSI pEIICHUs y9eOHOU 3a/1auH;

YMEHHUsI IPUMEHSATh pa3inyHble METOAbI U (POPMYIUPOBATH 3aIIPOCHI IPU TIOUCKE U
otbope uHboOpMaIK, HEOOXOIUMOH JJIs BHITOTHEHHS yUeOHBIX 3a/1a4;
UCIOJIb30BaTh MH(GOPMAIMOHHO KOMMYHUKATUBHBIE TEXHOJIOTUHM U pPa3InYHbIC
MOVCKOBBIE CUCTEMBI;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANIbHYIO (hopMy mpeacTaBiIeHUs HHGOPMAIH
(cxembl, rpaduKH, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYyrue HOpMBI);

YMEHHMsI UCTIOIb30BaTh HAyYHBIN A3BIK B KAUECTBE CPe/ICTBA PAaOOTHI ¢ XUMHUYECKON
nHpopManuei;

MPUMEHSTh MEXIIPEAMETHBIC (PU3NIECKUE U MAaTEMATUYECKHE) 3HAKA U CHMBOJIBI,
dopmynbl, abOpeBUATypbl, HOMEHKIATYpPY, HCIOJIB30BaThb M INPEOOPa30OBBIBATH
3HAaKOBO-CHUMBOJIMYECKHE CPEACTBA HATJITHOCTH.

OBj1ajeHNI0 YHUBEPCAIbHBIMU KOMMYHUKATHUBHBIMU /1€ CTBUSIMH:
Oo0menne

yMeHusi oOmieHus (MUCbMEHHOM M YCTHOM KOMMYHHKAIMM): MPEICTABIATH
NOJydeHHBbIE  PE3YyJIbTaThl IO3HABATENBbHON  JEATEIBHOCTH B  YCTHBIX H
IICBMEHHBIX TEKCTAaX;

nyOJIMYHO BBICTYNATh C HpPE3CHTAlMel pe3yabTaTOB BBINOJIHEHUS XUMHYECKOTO
IKCIIEpUMEHTa (MCCIIe0BATENLCKON 1a00paTOpHOM MM MPAKTUYECKOH paboTHI,
y4eOHOTO MTPOCKTA);

B XOJIe Uayiora U (MjaM) JUCKYCCHH 3a/1aBaTh BOIMPOCH MO OOCYXIAaeMON TeMme U
BBICKA3bIBaTh UJEH, (HOPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIBHO
BBITIOJTHEHUS TPEJIOKECHHON 3a/1a4H.

CoBMecTHaA 1€ATEJIBLHOCTD (COTPYAHUYECTBO)

y4acTBOBAaTh B TPYNIOBBIX (opMax pabOTH: IIAHUPOBATH OPTraHU3ALUIO
COBMECTHOH pabOThI, ONPEeNsiTh CBOI pPOJb, PACHPEACTATh 3aJaudl MEXIy
YJIEHAMU TPYTIIIBI;

BBITIOJHATH CBOIO 4acTh pabOThI, KOOPAMHUPOBATH CBOU ACUCTBHSA C ACHCTBUAMHU
JIpYyrUX UICHOB KOMAH[bI, ONPENENATh KPUTEPHH IO OIEHKE KadecTBa
BBITTOJIHEHHOH paboThI;

pemiath BO3HHUKAIOIIME MpOOJIEeMbl HAa OCHOBE YdYeTa OOIIMX HMHTEPECOB W
COTJIACOBAHMUS TO3MIHMH, YyYacTBOBAaTh B OOCYXJEHHH, OOMEHE MHEHHIMH,
«MO3TOBOM HITYpMe» U IpYTHX (popMax B3auMOJCHCTBUSI.

OB/1ageHNI0 YHUBEPCAJIbHBIMYU Y4eOHBIMU PeryIsiTHBHBIMM 1€ CTBUSIMU:



Camoopranuszauus

e YyMEHHUS pemarh Y4yeOHble M HCCIENOBATEIbCKUE 3aJadd: CaMOCTOSTENBHO
BBIOMpATh croco0 pemieHust ydeOHOW 3a1a4M (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pelieHus, BBIOMpaTh HauOoyiee TOOXOMALIMA C YYETOM CaMOCTOSTEIBHO
BBIJICJIEHHBIX KPUTEPHEB), IUIAHUPOBATH CBOIO pabOTy MPH PELICHUH Y4eOHON WM
HCCIIEIOBATEIILCKOM 3a1a4H;

® Ha OCHOBE TMOJYYCHHBIX PE3ylbTaTOB (HOpMyIHpoBaTH OOOOIIEHUS U BBIBOJBI,
IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IPOLIECCOB;

CamokoHTpoOJIb (pediexcust)
® BJAJETh CIIOCOOAMU CAMOKOHTPOJIS U peIeKCHH;
e OOBSCHATH TPUYMHBI JOCTH)KCHUS (HEHOCTIKCHHS) pEe3yJbTaTOB JICATEIBHOCTH,

JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;

® BHOCHUTH KOPPEKTHBBI B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIMIMOOK, BO3HUKIINUX TPYAHOCTEH;

® COOTHOCHTH CBOM JCHCTBUS C IJJAaHUPYEMBIMH pe3yJbTaTaMH, OCYLIECTBISATh
CaMOKOHTPOJIb 1A TEIHOCTH;

® KOPPEKTHPOBAThH CBOIO JESTEIHHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOIICHKH.

IIpunsTHE ceds M APYrUx

® 0CO3HAaHHO OTHOCHUTHCS K JPYrOMY YEJIOBEKY, €ro MHEHUIO;

® [IPU3HABATH CBOE MPABO Ha OMIMOKY U TaKOE K€ MPaBO IPYToro.

INPEJIMETHBIE PE3YJIBTATbBI

[lpeameTHbie pe3ynbTaThl OCBOSHHS TMPOTPaMMbl 1O XHMHH OCHOBHOTO OOIIIEro
o0Opa3oBaHUs Ha YrIyOJIEHHOM ypOBHE UMEIOT O0IIee COAepk aTeNbHOE AP0 C MPEeIMETHBIMU
pe3yabTaraMu 0a30BOTO YPOBHS, COTJIACOBAHBI MEXIY COOOM, YTO TMO3BOJSIET PEaH30BHIBATH
yIIIyONeHHOE H3YyYeHHEe KaK B paMKax OTIENbHBIX KJIAcCOB, TaK W B paMKax pealu3aliu
WH/IMBUIYAIHBIX ~00pa30BaTENbHBIX TPACKTOPH, B TOM YHCJIE HCIOJNB3YS CETEBOE
B3auMoJieiicTBue opranu3aun. [1o 3aBepiieHnn peaau3aiy MporpaMmMbl YTiyOIeHHOTO YPOBHS
o0yJaromuecs: CMOTYT JIeTalTbHEE OCBOUTh MaTE€pHall, OBIAJETh PACIIUPEHHBIM KPYTOM TOHSTHIA
¥ METOJIOB, pelaTh 3aauu 0oJiee BHICOKOTO YPOBHS CIIOKHOCTH.

[lpeameTHbIe pe3yabTAaThl BKIIOYAIOT: OCBOCHHE OOYYAIOIIMMUCS HAYYHBIX 3HAHHM,
YMEHUH U croco0O0B JCHCTBHM, CIICU(PHUECKUX I MPEAMETHON 007acTH «XUMUS»; OCHOBBI
HAYYHOTO MBIIIJICHUS; BUJIBI JICSITEIBHOCTH IO IMOJTyYSHHIO HOBOTO 3HAHUS, €T0 MHTEPIIPETAIIHH,
npeoOpa3oBaHUIO0 U MPUMEHEHUIO B PA3UYHBIX YYEOHBIX M PEANbHBIX KU3HCHHBIX YCIIOBHSIX;
00€ecIeunBarOT BO3MOKHOCTh YCIIEIITHOTO 00YYEHUS Ha CIISAYIONEM YPOBHE 00pa30BaHuUs.

8 KJIACC
® PAacKpBIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHI: aTOM, MOJIEKYyJIa, XUMUYECKUN
AJIEMEHT, METall, HEMETaJll, aJUIOTPOMUs, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO,
cMech (OOHOpOAHAST W HEOJHOPOJHAs), BaJECHTHOCTh, OTHOCHUTEIbHAs aTOMHas |
MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAsE Macca, MaccoBasi A0JIs
XUMHYECKOTO JJIEMEHTA B COCIMHEHHUH, MOJIIPHBIN 00hEM, OTHOCHTENIbHASI TIJIOTHOCTh
ra3oB, OKCHJ, KHCJIOTa, OCHOBaHHE, COJIb, aM(pOTEPHBIA OKCHA, aM(OTEepHBIH
TUAPOKCHI, XUMHUUYECKasl PEeakius, KiacCUpUKAIUI PEaKIWi: Peaklud COSTUHEHUS,
peaKuuy  paszNoKEHUs, pEaKIUu 3aMeUIeHHs, peakiuu oOMeHa, »JK30- U
SHJOTEPMHUUYECKHE PEAKIMH; TEIUIOBOH 3(PPeKT peakiuu; sapo aToma, dJIEKTPOHHBIN



CJIOM aroma, aToOMHas OpOUTalb, PagUMyC aToMa, XUMHYECKas CBA3b, MOJSpHAas M
HENOJISIpHAasi KOBAJICHTHAs CBA3b, HMOHHAs CBSI3b, MOH, KaTHOH, AHWOH, pacTBOp,
MaccoBasi J0Js BellecTBa (IPOIEHTHAs KOHIIGHTPALUsi) B PacTBOpE, MOJSApHas
KOHIIEHTPAaLUs BEIIECTBA B PACTBOPE; IEKTPOOTPHULIATEIBHOCTD, CTEIIEHb OKUCIICHUS,
OKUCJIUTEIM ¥ BOCCTAHOBUTENIM, OKHMCIEHHE U BOCCTAHOBJIEHHE, OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMU, METOJ] JIEKTPOHHOTO OajlaHCa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX HNOHSTUH M NMPUMEHSTH 3TH
MIOHSATHS IIPH ONMCAaHUH BEILIECTB U X IIPEBPALICHUN;

UCITIOJIb30BaTh XMUMHMYECKYIO CHMBOJIUKY JUIS COCTaBJIeHHS (OpMYyN BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKLIUN;

OINpeNeNATh BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMAX, CTEHECHb
OKHCIICHHsI DJIEMEHTOB B OWHApHBIX COEJUHEHUSX, NPUHAUIEKHOCTh BEIIECTB K
OTIpeNIe]IECHHOMY KJIacCy COEIMHEHUH 1o ¢opMynaM, BHIBl XUMHUYECKOW CBSI3U
(KOBaJICHTHOM M MOHHOI ) B HEOPTAHMYECKUX COCTUHEHUSX

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHMsSI MacChl BELIECTB, IIOCTOSHCTBA COCTaBa,
ITepuonnueckoro 3akona /. 1. MenneneeBa, arOMHO-MOJIEKYIISIPHOU TEOPHUH, 3aKOHA
ABOTaIpO M €ro CIEACTBU, MPEICTABICHUA O HAyYHBIX METOJAX IMO3HAHHUS, B TOM
YHCJIE JKCIIEPUMEHTAIBHBIX M TEOPETHMUECKUX METOJAaX HCCIEJOBAHMS BELIECTB U
W3YYCHHS XMMUYECKHUX PEaKIIHii;

JEMOHCTPUPOBaTh MOHMMAaHUE NEPUOANYECKON 3aBHUCHMOCTH CBOWCTB XUMHYECKHX
JIIEMEHTOB OT MX MonoxeHus B Ilepuonmyeckoil cucTeMe: ONUCHIBaTH U
XapakTepuszoBaTb TaOnuuyHyro ¢Gopmy Ilepmoguueckoil cHCTEMBI XHUMHUYECKHX
AJIEMEHTOB: pa3iMyaTh MOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» u «o0o4Has
noarpymnma (b-rpymnma)y, «Maibie Tepuoab» U «O0bIINE TIEPUOIBDY;

COOTHOCHTH 0003HaueHHsI, KOTOpble HUMeIOTCs B Tabmune «llepmogmdueckas cucrema
xumuueckux syeMeHtoB . M. MenneneeBa», ¢ 4YHUCIOBBIMU XapaKTEPUCTHUKAMU
CTPOEHHUSI aTOMOB XHMHYECKHUX 3JIEMEHTOB (COCTaB M 3aps sjpa, oOIee 4YHcio
JIEKTPOHOB U PACIPEAEICHUE UX T10 AIEKTPOHHBIM CIIOSIM);

OOBSICHATB CBSI3b MOJIOXKEHU dIeMeHTa B [leprouueckoil cucreMe ¢ pacrpeieneHuemM
JIEKTPOHOB 110 SHEPTETUUECKUM YPOBHSM, IOJYPOBHSAM U OPOUTANISIM aTOMOB MEPBBIX
YETBIPEX NIEPUOIOB;

KJaccu(puIUpoBaTh XMMUYECKHE 3JIEMEHThI, HEOPraHUUECKUE BELIECTBA, XUMHUECKUE
peakiuy (IO YKUCIy M COCTAaBY YYaCTBYIOLIMX B PEAKLUU BELIECTB, IO TEIJIOBOMY
abpdexry);

XapakTepu3oBaTh (ONMUCHIBATh) (PU3MUECKHE M XMUMHUYECKHE CBOMCTBAa MPOCTBIX M
CJIOKHBIX BEIIECTB: KHUCJIOPOAA, BOAOPOJA, BOJBI, OOIIME XUMHUYECKHE CBONCTBA
OKCHJOB, KHCJIOT, OCHOBaHMM M COJIEH, TEHETHUYECKYI0 CBA3b MEKIY HUMH,
NOATBEPXKJIasl  IpPUMEpaMM  MOJIEKYJSIPHBIX ~ YpPaBHEHHUH  COOTBETCTBYIOLIUX
XUMHYECKHUX PEaKIUi;

ONMCHIBATh POJIb KUCIOPOZA, BOAOPOAA U BOJBl B MPUPOJHBIX MPOLECCAX, B JKUBBIX
OpraHM3Max, X MPUMEHEHHUE B PA3IMUHBIX OTPACAX MPOMBIIUIEHHOCTH, BO3MOKHOE
HCIIOJIb30BaHUE B COBPEMEHHBIX TEXHOJIOTUSAX;

OOBSICHATh U MPOTHO3UPOBATH CBOICTBA BELIECTB B 3aBHCHUMOCTH OT MX COCTaBa H
CTpPOEHMS, BO3MOXXHOCTH NPOTEKAaHUS XUMHYECKHX [pPEBpallleHUNl B Ppas3InYHBIX
YCIIOBUSX;

BBIUNCIISTH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BELLIECTB, MOJIIPHYIO
Maccy CMECH, MOJIBHYIO JOJII0 XMMHYECKOI'O 3JIEMEHTAa B COEAMHEHHM, MAacCCOBYIO
JOJI0 XMMHYECKOIO 3JeMEHTa MO (GOopMylie COEIMHEHMs, HAXOOUTh MPOCTEHINyIO
¢dopMyIty BeliecTBa Mo MacCOBBIM WJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB, MaCCOBYIO JIOJIIO



BEII[ECTBA B PAacTBOPE, MOJSPHYIO KOHIICHTPALIUIO BEILIECTBA B PACTBOPE, MPOBOAUTH
pacyeThl 0 YpaBHEHUSIM XUMHUYECKOW PEaKInU;

® [PUMEHSATH OCHOBHBIE OIEpAlMU MBICIUTEIILHON JEATEIbHOCTH — aHalu3 U CHHTE3,
cpaBHEHHE, 0000IIEeHNE, CUCTEMATH3AINIO, KIACCU(DUKAIINIO, BBISBICHUE MPUYMHHO-
CJIEJCTBEHHBIX CBSI3€M — I M3YYEHHsS CBOMCTB BEIIECTB M XMMHYECKHX pPEaKLUi,

€CTECTBEHHO-HAyYHblE€ =~ METOAbl  IO3HaHMA  —  HAOJIOAEHWE,  U3MEpEHue,
MOJIEIMPOBaHKE, IKCIIEPUMEHT (peabHbIi M MBICICHHBIN) — IJI1 OCBOCHUS y4eOHOTO
COZepKaHUA;

® DACKpBIBaTh CYIIHOCTh IPOLECCOB OKHUCJIEHUS W BOCCTAHOBIICHUS, COCTABIISATH
YPaBHEHHsSI MIPOCTHIX  OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX  peakuuii  (MeToaom
3JICKTPOHHOTO OajaHca);

® YCTAaHABIMBATH CBS3M MEXIY pealbHO HAOIIOJAEMBIMU XMMHUYECKUMHU SBICHUSMH U
npoleccaMy, MPOUCXOAAIIMMU B MaKpOo- M MHUKPOMHUpPE, OOBSICHATH NPUYHHBI
MHOT000pa3usi BELIECTB, COOTHOCUTh XUMHUYECKHE 3HAaHUS CO 3HAHUSIMHU JAPYTUX
y4eOHBIX IPEMETOB;

e coOmomaTh TpaBWiIa O€30MacHON paboOThl B JIA0OPATOpPHHM TIPU  HCIOJIB30BAHUH
XUMHYECKOHN MOCYbl U 000pYyI0BaHMS, a TaKXKe MpaBuiia 0OpaIleHUs C BEIIeCTBaMU B
COOTBETCTBUH C MHCTPYKLUSAMHU BBIIOJHEHHS JJAOOPATOPHBIX OMBITOB M MPAKTHYECKUX
paboT Mo MOTYYEHUIO0 U COOMPaHUIO Ta3000pa3HBIX BEIIECTB (BOIOPOA U KHCIOPOa),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEICICHHOW MacCOBOM JOJEH pacTBOPEHHOIO
BEIIECTBA, PEIICHUIO HKCIEPUMEHTAIbHBIX 3a1ad 1o TeMe «OCHOBHBIE KIIACChI
HEOPraHMYECKUX COCTUHEHUI;

® JIEMOHCTPUpPOBATh BIIAJICHHE OCHOBAMHU XUMHUYECKOW TI'PaMOTHOCTH, BKJIIOYAOIIEH
yMeHHsI 0e30MacHOro OOpalleHus ¢ BEIIeCTBAMM, MCIOJIb3YEMbIMU B MOBCEIHEBHOM
KHU3HH, a TaKXKe 3HAHHE MPaBHJ MOBEACHHS B IENAX COEpekKEeHUs 310pOBbS U
OKPYKaIOIEe Cpeabl.

9 KVIACC

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX MOHSITHIA: XUMUYECKUN HIEMEHT, aTOM,
MOJIEKYJa, WOH, KaTHOH, AaHHUOH, 3JEKTPOOTPULATEIBHOCTb, CTENEHb OKHCIICHUS,
XUMHYECKas peakius, TerIoBoi 3¢ (ekT peaknu, Mok, MOJIIPHBIN 00bEM, pacTBOp;

® 3JEKTPOJIUTHI, HEANEKTPOIUTHI, AIEKTPOIUTHYECKAs AUCCOIMALINS, PeaKIUd HOHHOTO
oOMeHa, THUIPOJU3 COJiei, oOpaTUMble W HEOOpaTHUMBbIC PEaKIMU, OKHUCIHTEIBHO-
BOCCTAHOBUTENIbHBIE  PEAKIMH, OKUCIHUTENh, BOCCTAHOBUTEIb, OKHCICHHE U
BOCCTAHOBJICHHME, OJJIEKTPOJIU3, aJUIOTPONUs, aMOTEepHOCTh, XHMHUYECKasi CBA3b
(koBaJleHTHAsi, WOHHAs, METAJUIMYECKasi), MEXKMOJICKYJISIPHbIE B3aWMOJCUCTBUS
(BomoponHasi  cBsi3b, cuibl  BaH-mep-Baanbca), KOMIUJIEKCHBIE — COEIUHEHMS,
KPUCTAJIMYECKHE pelIeTKH (MIPUMHUTHUBHAS KyOudeckas, 0O0BEMHO-IIEHTPUPOBAHHAS
KyOuueckas, rpaHeLeHTPUPOBaHHAS KyOuueckas, reKcaroHajibHas
TUIOTHOYIIAKOBaHHAs ), KOPPO3UsI METAIIOB, CIUIABBI, CKOPOCTh XMMHUYECKON peaKiny,
KaTajan3, XUMHUYECKOE PaBHOBECHE, AJIEMEHThl XUMHYECKOH TEpMOJMHAMUKH KakK
OJIHOM U3 TeopeTudeckux ocHoB xumuu; [1J1K;

® WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHMYECKUX IMOHSATHH W NMPUMEHSTH 3TU
MOHSTHS IIPH OMUCAHUH BEILIECTB U X MPEBPaICHHI;

® HCIOJIB30BaTh XHUMHYECKYI0 CHMBOJUKY [UJISI COCTaBJICHUS (OpPMYNT BEUIECTB U
YpaBHEHUN XMMHUUYECKUX PEAKIIUN;

® OmpeleNnsITh BaJEHTHOCTh U CTENEHb OKHUCICHUS XHMHYECKHX DOJEMEHTOB B
COCIMHEHUSX PA3IUYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K OMPEICICHHOMY
KJIaCCy COeIMHEHUN 1o (popmysiaM, BUIBI XUMUYECKON CBS3U (KOBAJICHTHOW, MOHHOM,



METAIJIMYEeCKOH) B HEOPTraHWYECKHX COCAMHEHHSX, 3apsii HMOHA 1O XHUMHUYECKOU
dbopMmyre, xapakTep cpeiibl B BOAHBIX PACTBOpPaX HEOPraHUYECKUX COCAMHEHMM, THII
KPUCTAITMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA,

packpsiBaTh cmbici [leprnonanueckoro 3akona JI. 1. MenzaeneeBa u 1eMOHCTPUPOBATh
€ro MOHMMaHHE:

ONMKCHIBaTh M XapakTepu3zoBaTh TabnuuHyio ¢opmy Ilepuoanueckoit cucreMsl
XUMHYECKHX JJIEMEHTOB: pa3inyaTh MOHATUS «A-rpynna» u «b-rpymmay, «manbie
NEPUOABD» U «OOJBIITNE TIEPUOBIY;

OOBSCHSATH CBA3b MOJIOKEHUS 37ieMeHTa B [leproanueckoii cucreme ¢ pacrpeaencHueM
3JIEKTPOHOB M0 SHEPTEeTUUECKUM YPOBHSAM, IMOAYPOBHSIM M OPOUTAIISIM aTOMOB MEPBBIX
YEThIpEX MEPHUOJIOB;

BBIICTIATh OOIIME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB JJIEMEHTOB M UX
COEIUHEHUHN (KHCIIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHJIOB M THUIPOKCHIIOB) B TMpelaeiax MalblX IMEPUOJOB W TJIABHBIX MOJTPYII C
YU4ETOM CTPOEHHUS UX aTOMOB;

PacKpbIBaTh CMBICT TEOPHUH JJICKTPOJUTHYECCKON IMCCOIMAIy, 3aKoHa ['ecca u ero
CIEACTBHM, 3aKOHA JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHHS CKOPOCTH
XUMHYECKONH peaklU{, HampaBiIeHUs CMEIICHHs XHUMHUYECKOrOo paBHOBECHS B
3aBUCHMOCTH OT PA3INYHBIX (PaKTOPOB;

KJIaCCU(UIIUPOBATh XUMUYECKUE IJIEMEHTHI, HEOPraHUYECKHE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIy M COCTaBY YYacTBYIOUIMX B PEaKLMU BEIIECTB, MO TEIJIOBOMY
addekTy, Mo arperaTHOMy COCTOSIHHIO pEareHTOB, IO HW3MEHEHHIO CTeneHei
OKHUCJICHUS XMMHUYECKUX 3JIEMEHTOB, IO 00paTUMOCTH, 10 YYaCTHIO KaTalau3aTopa);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB PA3IMUHBIX
KJIACCOB HEOPraHWYECKHUX COEIMHEHUH, MOATBEpXKJas 3TO OMNHCAHHE MpPUMEpaMU
MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUIN COOTBETCTBYIOIUX XUMUYECKUX PEaKIHil;
COCTABJIAITh YPABHEHUSA: JIIEKTPOJIUTUYECKON JUCCOLMALUU KHUCIIOT, IIEJI0OYEH U COJIEH;
MOJIHBIE M COKpAICHHbIE YypaBHEHUS peakIuil HOHHOrO OOMEHa; peakuui,
MOATBEPXKJAIOIIUX CYUIECTBOBAHWE TE€HETUYECKOW CBA3M MEXKJIY BeIleCTBaMHU
Pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh IIPOLIECCOB THUAPOIU3Aa COJEH MOCPEICTBOM COCTaBJICHUS
KPaTKUX HOHHBIX M MOJEKYJSPHBIX YPaBHCHHH PEaKIUil, CYIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKLUi OCPEICTBOM COCTABICHHS 3JIEKTPOHHOTO OajaHca dTUX
peaKLuii;

MPE/ICKa3bIBATh XapaKTep cpebl B BOJHBIX pPacTBOpax COJeH;

XapakTepu30BaTh (OMUCHIBATh) (PU3NUECKHME W XHUMHUYECKHE CBOMCTBAa TMPOCTHIX
BeIECTB (KUCIOPOJ, 030H, rpaduT, ammas, kpeMHu#, 6op, a3ot, dhocdop, cepa, XJop,
HATpUW, KallMi, MarHWi, KaubIWid, alFOMUHUN, XXEJIe30, MeIb, IMHK, cepedpo) u
00pa30BaHHBIX UMHU CJIOKHBIX BEILIECTB, B TOM YHCIIE UX BOJHBIX PACTBOPOB (aMMHAK,
XJIOPOBOAOPOJ, cepoBoopoa, okcuasl yraepoaa (II, IV), kpemuus (IV), azota (I, 11,
I, TV, V) u docdopa (III, V), cepm (IV, VI), cepuucras, cepHas, a3oTHasi,
docdopHas, yroapHas, KpeMHHEBasT KUCIOTHI, OKCHIIBI ¥ TUIPOKCUIBI METaUIOB [A—
ITA-rpynm, amomunust, meau (II), nunka, xenesa (11 u 11I));

MOSICHITh COCTaB, OTIENIbHBIE CIOCOOBI MOJTYYEHHUS U CBOWMCTBA CIIOKHBIX BEUIECTB
(KuCIopoAcoaepKaIIUe KUCIOTHI XJI0pa, a30THCTast, OOpHAsl, YKCYCHas KUCIOTHI U UX
conn, ranoreHuabl kpeMuus (IV) u docdopa (III u V), okcun U ruapokcu Xxpoma
(IIT), mepmaHTaHaT Kamus;

OTMKCHIBATh POJIb BAXKHEUIITNX U3y4aeMbIX BEIIECTB B MPUPOIHBIX MPOIECCcax, BIUSHIE
Ha OKHUBbIE OpraHuW3Mbl, TMPUMEHEHHE B PA3JIUYHBIX OTpacisiX OSKOHOMHKH,
MCIIOJIb30BaHUE JIJISl CO3/IaHUsI COBPEMEHHBIX MaTepUaIOB U TEXHOJIOTHIA,



NPOBOJIUTH PEAKIUH, IMOATBEPKAAOINE KAaUeCTBEHHbBIN COCTaB Pa3IMYHBIX BEILECTB,
pacrno3HaBaTh ONBITHBIM IYTEM COJEPKALIUECS B BOJHBIX PACTBOpPAX MOHBI: XJIOPU-,
Opomuna-, moauna-, cyiabdar-, pocdar-, kapooHAT-, CUIMKAT-, CYIb(UT-, CYIbPHI-,
HUTPAT- U HUTPUT-UOHBI, TUJIPOKCUI-HUOHBI, KATUOHHl aMMOHHS, MAarHus, KaJbIus,
ATIOMUHMUS, Kene3a (2+) u xkenesa (3+), meau (2+), IUHKA,

OOBSACHATP M TPOTHO3UPOBATH CBOMCTBA BAXKHEHIIMX HM3y4aeMbIX BEUIECTB B
3aBHCHUMOCTH OT UX COCTaBa M CTPOCHUS, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT UX
CBOWCTB, BO3MOXHOCTb NPOTEKAaHUS XUMHUYECKUX TPEBPALICHUNH B Pa3IHUHBIX
YCIOBUSIX HA OCHOBE PACCMOTPEHHBIX DJJIEMEHTOB XHMHUYECKONH KHHETUKH U
TEPMOJUHAMUKY;

BBIUHCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa M0 opMysie COeTUHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MOJBHYIO JIOJII0 XHMHYECKOTO OJJIEMEHTa B COCIMHEHUHU, MOJSIPHYIO
KOHIIEHTPAIMIO BEIIECTBA B pacTBOPE, HAXOJUTh MPOCTeHIIyio (JOpMyITy BeLIeCTBa MO
MacCOBBIM HMJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB, MPOBOAMTH PACUEThl MO YpaBHEHUSIM
XUMHYECKHX pEeaKlui ¢ y4yeTOM HeI0CTaTKa OJHOTO0 M3 PEeareHTOB, MPaKTHUYECKOTO
BBIXOJIa MPOAYKTA, 3HAYECHHUs TEIUIOBOro 3(PQeKTa peakluu, ONPEeAeisITh COCTaB
cMecelt;

coOmoaTh TpaBwia Oe3omacHoi paboTel B J1a0OpaTOPUHM TPU  UCHOIb30BAHUHU
XUMHUYECKOH MOCYbl B 000PYAOBaHUS, a TAK)KE IIPaBUiIa OOpaIleHus C BEIIeCTBAMHU B
COOTBETCTBUU C MHCTPYKLHSIMHU BBIITOJIHEHUS TAOOPATOPHBIX OIMBITOB U MPAKTUYECKUX
paboT 1O MONYYCHHUIO M COOMPAHUIO Ta3000pa3HBIX BEUIECTB (AMMHAKa M YTIIEKUCIOTO
raza) M pEUICHHIO HKCIEPUMEHTAlbHBIX 33Jady MO TeMaM Kypca, MpeacTaBisaTh
pe3yibTaThl AKCIEpUMEHTa B (hOpMe BBIBOJIOB, JOKA3aTENIbCTB, rpauKoOB, TAOIUI] U
BBISIBJISITH SMITUPHUYECKHE 3aKOHOMEPHOCTH;

OPUMEHSTh OCHOBHBIC OIEpPAIlMM MBICIUTEIBHON NeSTeNbHOCTH (aHATU3 M CUHTE3,
CpaBHEHHE, O0OOIEHHE, CHCTEMAaTHU3alliiO, BBIIBICHHWE NPUYMHHO-CIEACTBEHHBIX
CBs3€H) TNpHM W3YyYEHWH CBOWCTB BEIIECTB M XHWMHUYECKHX PEAKIHUH, BIAICTh
€CTeCTBEHHO-HAYUYHBIMH  METOJaMM  MO3HaHUs  (HaOmIoJeHWe,  U3MEpeHue,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PeasbHbIN U MBICIIEHHBIH );

OPUMEHATHh TpaBuiIa 0e30MacHOro OOpaIIeHUs C BELIECTBAMH, HCIOJIb3yeMBbIMU B
MOBCEHEBHOM JKM3HM, MpaBUJa TOBEACHUS B IENAX COEpekKEHUs 310pOBbS U
OKPY’KaIOIIeH MPUPOIHON Cpelbl, MOHWMATh Bpej] (OMacHOCTh) BO3ACHCTBUSA Ha
KHUBBIC OPTraHU3Mbl ONPEICICHHBIX BELIECTB, MOSCHATh Ha IpUMEpax CIOCOObI
YMEHbILIEHUS U TPEJOTBPAIICHUS HX BPEIHOTO BO3JECHCTBUS, 3HAYCHHUE IKHUPOB,
0€eIKOB, YIIIEBOAOB JJIsl OpraHU3Ma YellOBeKa;

UCIIONIb30BaTh  MOJIyYEHHbIE MpeicTaBlieHuss o0 cdepax mnpodeccnoHanbHOM
NESITEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMU TEXHOJIOTHSIMH, KaK OCHOBY
s po(eCCHOHATPHOW OpUEHTAUUMU M JJs OCO3HAHHOTO BBHIOOpA XHMHH Kak
NpoQUIBHOTO MpeaMeETa MPU MPOJIOJDKEHUH OOYYeHHS Ha YPOBHE CPEIHETO OOIIero
o0Opa3oBaHuS;

y4yacTBOBaTh BO  BHEYPOUYHOM  IPOEKTHO-HCCIEAOBATEIbCKOM  JIE€ATEIbHOCTU
XUMHUYECKOH M  XMMHKO-3KOJIOTMYECKOH HAINpPaBICHHOCTH, MPUOOPECTH  OMBIT
MPOBEJCHUS YY€OHBIX HCCIENOBAaHUI B YCIOBHUSX 00pa30BaTEIbHBIX OpraHU3aluil, a
TaK)ke opraHu3anuii (II€HTPOB) JOTMOJHUTEIHFHOTO 00Opa30BaHUs ICTEH.



YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVIA YYEHUKA

YueOnuk «Xumus. 8 kmacc» (6a3oBwiii ypoBeHs) [.E. Pymsurtuc, ®.I'. ®enpaman, Mockaa,
«IIpocsemennen, 2015 roa.

YueOnuk «Xumus. 8 knace» (yriyonenusiii yposens) O.C. T'abpuensa, U.I'. Octpoymos, C.A.
CnankoB, Mockga, «IIpocsemenney, 2024 roa.

YueOnuk «Xumus. 9 kmacc» (6a3oBwiii ypoBeHb) [.E. Pynsurtuc, ®.I'. ®enpaman, Mockaa,
«IIpocsemennen, 2017 roa.

YueOnuk «Xumus. 9 xknace» (yriyonenusiii yposens) O.C. I'abpuensa, U.I'. Octpoymos, C.A.
CnankxoB, Mocksa, «IIpocsemenney, 2024 roa.

METOAUYECKHUE MATEPHAJIBI U1 YYUTEJIA

Meroanueckoe ocobue «HacronpHas kuura yuntens. Xumusa 8 kinacc.» O.C. 'abpuensn, U.T'.
OctpoymoB, MockBa, «J/Ipoday», 2007 ro.

Metoandeckoe mocodue ais yunutens «Xumus. 8 ki1.: KoHTponbsHbBIE U MPpOBEPOUYHBIE Pa0OTHI K
yuebHuky O. C. lNabpuensna «Xumus. 8», O. C. T'abpuensn, I1. H. bepe3kun, A. A. Ymakosa,
Mocksa, «/Ipoda», 2007 rox.

Metoaunueckoe mocobue anst yuurens «Xumusa (yriayOneHHslid ypoBenb). Peamuzanus ®I'OC
OCHOBHOTO o00mmero ooOpazoBanus», nox penakmuet A.FO. Ilentmna, Mocka, ®I'BHY
«MuCcTUTYT cTpateruu passutus oopazosanust PAO», 2022 rox.

Metoauueckoe mnocobue «llpernogaBaHre ecTECTBEHHO-HAYyYHBIX MPEIMETOB B YCIOBHSX
OOHOBJICHHS cojep)aHus oOmiero oOpasoBanms» mon pemakiueii A.FO. Ilentuna, Mocksa,
OI'BHY «MHCTUTYT cTpaTeruu pa3BuTus oopazoBanus PAOy», 2021 rog.



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
K

Ne HaumeHoBaHue pa3iesioB u OMEECTRO qacIZ)B o JJeKTpoHHbIE (HU(POBHIE)

n/n TeM MPOrpaMMBbl Bcero pz?ﬁHOTTI;, ‘:m’m’le p;’g::;:‘:qem“e o0pa3oBaTe/ibHbIE PeCypPChI

Paszgea 1. [lepBoHayaibHble XUMHYECKHE MOHATUSA

XuMmusi — BaxkHast 00J1aCTh

11 €CTEeCTBO3HAHUS U 6 ) bubnuoreka [{OK

’ MPAKTHYECKOM JIeATETLHOCTH https://m.edsoo.ru/7f41837¢

yeJI0BEKA

12 BemiecTBa 1 XuMu4eckue 23 1 Bbubnuoreka [JOK

’ peakiu https://m.edsoo.ru/7f41837c¢

Hroro no pasneny 29

Pa3nes 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKHUX BeLeCTB
21 Bo3nyx. [Tonstue o razax. 13 1 1 bu6mmoreka [IOK

' Kucnopoa. Oxcupl https://m.edsoo.ru/7f41837c
29 Bonopon. Ilonsitue o 7 1 bubmmoreka [JOK

’ KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c¢
73 Bona. PactBopsl. [Tonsitue 06 9 1 1 bu6mmoreka [IOK

’ OCHOBAHMIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACChI 13 1 1 bubmuorexa [JOK

’ HEOPTraHUYECKUX COCTMHCHUI https://m.edsoo.ru/71f41837¢

Hroro no pasneny 42

Paznen 3. llepnoanueckuii 3axon u Ile

puoanUecKasi cucreMa XuMnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoOB.
XumMnueckas cBsizb. OKMCINTEIbHO-BOCCTAHOBUTE/IbHbIC PeaAKIIUN

3.1

[Tepuonuueckuii 3aKOH 1
Ilepuonnueckas cucrema
XAUMHYECKHX djieMeHToB /I, U.
MenneneeBa. CTpoeHue aroma

13

Bbu6nuoreka [JOK
https://m.edsoo.ru/71f41837¢




XUMHYeCcKast CBA3b.

bu6mmoreka [IOK

3.2 OxucuTensHo- 17 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTENIbHBIE PEAKIINH
Hroro no pazneny 30
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




9 KJIACC

KoJsanuecTBo 4acon DJIeKTPOHHbIE
. HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ HpOrPAMMEL Beero KOﬁHTpOJIbeIe HpﬁaKaneCKne 06PA30BATEIbHbIC
padoThI padoTsI pecypen
Pa3nen 1. BemecTBo U XuMHu4ecKasi peaKkuus
11 [ToBTOpenue u yriryOiaeHne 3HaHU O 6 bubnuotexa HOK
’ BEILIECTBE https://m.edsoo.ru/7f41a636
bubmunoreka LIOK
12 OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS 6 1 1 httos://m.ed 76412636
’ XUMHUYECKUX PEaKLUn DS.//M.CdS00.IU a
bubmunoreka LIOK
13 DNEKTPONUTHYECKAs AUCCOLUALIUS. 1 1 ) httos://m.ed TEA1a636
’ XHUMUYECKUE PEAKIIMU B PACTBOpaAx pS.//m.edSo0.1u. a
Hroro no paszneny 23
Pa3zgen 2. HemeTa/sIBI M HX COeTUHEHU S
bubmmnoreka LIOK
21 OO01mas XxapakTepuCTHKa XUMUYIECKUX g 1 .
’ sneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast XapaKTepruCTHKa XUMHYECKUX bubnuoteka [JOK
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 10 1 https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepruCTHKa XUMUIECKUX bubnuoreka [JOK
2.3 anemeHToB VA-rpynmsl. A3ot, hochop u ux 12 1 https://m.edsoo.ru/7f41a636
COCJIMHECHHUS
OO01mas xapakTepuCTHKa XUMUIECKUX bubmmoreka [JOK
2.4 sneMeHToB [VA-rpynmnsl. Yraepon u 12 1 2 https://m.edsoo.ru/7f41a636
KPEMHMU, UX coeMHEHUs. bop
Hroro no pazneny 42




Pa3zgen 3. MeTa/yibl M HX COeTUHEHU S

bubmunoreka LIOK
3.1 O6uue cBOiCTBa METAILIOB 8 https://m.edsoo.ru/7f41a636
but6mmoreka [IOK
3.2 Baxxueiimnie MeTaiibl 1 UX COSIMHEHUS 20 https://m.edsoo.ru/7f41a636
Hroro no paszneny 28
Pasznen 4. Xumus u okpykaonias cpeaa
41 BeniecTBa u maTepuaibl B 5KU3HU YEJIOBEKA. 6 but6mmoreka [IOK
' OCHOBBI KOJIOTUYECKON TPAMOTHOCTH https://m.edsoo.ru/7f41a636
Htoro no paszneny 6
Pa3zgen 5. O0001menue 3HAHMUI
51 [ToBTOpeHMEe 1 0000IIEHE 3HAHI 3 but6mmoreka [IOK
' OCHOBHBIX Pa3IeNioB KypcoB 8—9 kiraccoB https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102







IHOYPOYHOE IINTAHUPOBAHUE

8 KUIACC
Ne Tema ypoka KOHH%CT];Z::‘TCOB n Hdara JJIeKTPOHHBbIE HU(PPOBBHIE
n/n Bcero POILHbBIE PaKTHiecKue u3ydeHusi o0pa3oBaTeIbHbIE pecypchl
padoThI padoThI
[Ipenmer xumuu. Ponb
XUMUH B )KU3HH YEJIOBEKA. 02-06
1 Tena u BemiecTna. 1 https://lesson.edu.ru/04/08
Du3nyecKue 1 XUuMHYECKUE CeHTAOpA
CBOMCTBA BEIIECTB.
[Tonsitue 06 ucropun
BO3HUKHOBEHUS U Pa3BUTHS 02-06
2 XUMHUU. XUMHUSI B CUCTEME 1 https://lesson.edu.ru/04/08
Hayk. CtaproBas CenTsOpa
JTMarHOCTHKA.
Ouznyeckue U XUMHUIECKHE
siByieHus. [ToHsiTue o
3 TEOPETHYECKHX METOaX 1 02-06 Bu6mmorexa [TOK
IIO3HAHMS B €CTECTBEHHBIX CEHTAOPA https://m.edsoo.ru/ff0d37fa
Haykax. MIcTouHuKu
XUMUYECKON HH(OpMAIUH.
[IpakTrueckas padota Ne 1
no teme "[IpaBuina paboTsl B 09-13 Bubnmorexa [IOK
4 Aabopatopun 1 MpHEMEI ! ! CEHTSIOps https://m.edsoo.ru/ff0d23dc
oOparieHus ¢ 1abopaTOpHBIM
obopynoBanueM".
YucTele BENEeCTBAa U CMECH. 09-13 Bubnorexa [TOK
> CCI\T:CC:;H PasACIICHIA ! CEHTSIOps https://m.edsoo.ru/ff0d26ca
[TpakTruueckas padora No 2 09-13 Bubnmorexa [TOK
6 110 Tene Paspencrite ! ! CEHTAODA https://m.edsoo.ru/ff0d28c8
cMecel (Ha mpumepe




OYMCTKH TOBAPEHHOU

comnm)".
7 ATOMBI 1 MOJICKYJIBI. 16-20 bubmuorexa [JOK
XUMUYECKUE ITIEMEHTHI. ceHTsOpss | https://m.edsoo.ru/ff0d2a6¢
IIpocTeie U cnoxxHbIE
g BelecTa. BemecTna 16-20 Bu6mmorexa [IOK
MOJIEKYJIIPHOTO U CEHTSIOps https://m.edsoo.ru/ff0d2a6c
HEMOJICKYJIIPHOTO CTPOCHHUSI.
9 g:;?;:gii (2;)5 I\I\g::a' 16-20 https://lesson.edu.ru/lesson/08187608-
CeHTAOPA 02b3-4c05-b334-90c71cdd824b
XUMHYECKHMX DJIEMEHTOB.
10 3aKOH MMOCTOSHCTBA COCTABA 23-27 https://lesson.edu.ru/lesson/16414bc-
BEIIIECTB. ceHTsIOpss =~ b7a4-4e73-a823-e95db002d259
11 ;)TT)I;; éfingz B;HEELHOCTH 23-27 https://lesson.edu.ru/lesson/08187608-
pMYyIaM centsabps  02b3-4¢05-b334-90c71cdd824b
OWMHAPHBIX COCTUHCHHI.
1 OTHOCUTEIbHAS ATOMHAS 23-27 https://lesson.edu.ru/lesson/7e6£61de-
Mmacca. CeHTAOPA Sea6-46df-82b6-e5c6ed877a09
13 OTHOCUTEIbHAS 30-04 https://lesson.edu.ru/lesson/7e6£61de-
MOJIEKYJIIpHasl Macca. OKTSIOps Sea6-46df-82b6-e5c6ed877a09
Brruucnenus
OTHOCUTEIbHOU
|4 | MOJeKymapHOii Macce! 30-04 https:/lesson.edu.ru/lesson/d63813a3-
BEILIECTB, MOJIIPHON MaccChl, OKTSIOps 2fal-4bel-a2a2-51d64b48d3ba
MAacChI BEIICCTB U
KOJINYECTBA BEIICCTBA.
15 anﬁzzggzoizﬂgneMeHTa 5 30-04 https://lesson.edu.ru/lesson/551{b282-
OKTSIOps dd5c-4b5d-90aa-1d52dfe42135
COCAMHEHUHT
16 BhIYnCIIEHHS MACCOBOM JI0JH 07-11 https://lesson.edu.ru/lesson/527cf9e7-

XUMHUYCCKOI'O 3JIEMEHTA 110

OKTSIOpsI

1¢21-49a4-866¢-9¢2010al585¢e




hopmyne coeTuHEHHS

Haxoxnenne npocreitmieit
(hopMyIIBI BemecTBa Mo

07-11

https://lesson.edu.ru/lesson/527c¢f9e7-

17 MacCOBBIM WJIA MOJIBHBIM OKTSIOpsI 1¢c21-49a4-866¢-9¢20f0al585¢e
JIOJISIM DJIEMEHTOB
Brruncnenus npocreniein
18 (hopmyITbI BEIecTBa MO 07-11 https://lesson.edu.ru/lesson/527ctYe7-
MacCOBBIM WJIM MOJIbHBIM OKTSOps 1¢21-492a4-866¢-9¢20f0al585¢
JIOJISIM AJIEMEHTOB
19 KomnruecTBo BeliecTsa. 14-18 https://lesson.edu.ru/lesson/38e680fe-
Morb. OKTSIOps 524d-472d-a431-935b8a51848a
20 ﬁ;ﬁ?gfiﬁ;gzﬂmefﬁmx 14-18 https://lesson.edu.ru/lesson/38e680fe-
TPYKTYP okTabps | 524d-472d-a431-935b8a5f848a
€/IMHUI] BEIIECTBA.
o1 MonsipHas Macca cCMecH 14-18 https://lesson.edu.ru/lesson/38e680fe-
BEIIIECTB. OKTSIOps 524d-472d-a431-935b8a5f848a
2 §Exﬁzzz§:: ﬂeB:IfH;I:'H i 21-25 https://lesson.edu.ru/lesson/4da7eble-
peard okTsOpT | c088-42¢8-acl4-bf9ac9al67ed
NIPU3HAKH.
23 izKoeI::TC];) X}%ii?[{riixjg - 21-25 https://lesson.edu.ru/lesson/e093dcct-
" i OKTSIOps 4013-4242-b78a-9f426bbd9d5f
ypaBHEHHSL.
ATOMHO-MOJIEKYJISIpHAs
24 Tz(:IIT) g;}')félg;fﬁ[ B 21-25 https://lesson.edu.ru/lesson/1{6414bc-
A o OKTSIOps b7a4-4e73-a823-e95db002d259
JlomoHocoBa. Xumuyeckue
ypaBHEHHSL.
55 S —— 28-01 https://lesson.edu.ru/lesson/b5cbbe71-
PeAKIIH. HOAODA 093e-492d-be67-c766a95bc03d
26 Pa;:;zzniixéﬁiizzlgrﬂ 28-01 https://lesson.edu.ru/lesson/dea9b4e0-
P HOSIOPS €670-468d-be30-b8425795b880

MAacCChl UCXOOHBIX BCIICCTB




WM MIPOJYKTOB PEAKIUU.

Brruncnenus mo
YpaBHEHUSAM XUMUUYECKOU
peaKIuu: KOJIU4IeCcTBa

28-01

https://lesson.edu.ru/lesson/dea9b4e0-

27 | BOIICCTBA, MACCEI O HOAGPSI €670-468d-be30-b8425795b880
U3BECTHOMY KOJMYECTBY
BEIIIECTBA, MACCE PEarcHTOB
VT TIPOJTYKTOB PEAKITUH.
)8 O60061menue 1 11-15 https://lesson.edu.ru/lesson/61b6e260-
cUCTeMAaTH3aIus 3HaHUi. HOSIOpst 581b-4da9-bcc7-0dab76{f795b
29 i‘;\gﬁgﬁijjﬁg?w Ne 1o 11-15 https://lesson.edu.ru/lesson/b3fa1296-
" HOSIOpst 01c6-4771-a910-87¢57b4e0af3
XUMHYCCKHE PeaKiuu'.
30 Bo3ayx — cmech razos. 11-15 https://lesson.edu.ru/lesson/1d86d0c0-
[TonsiTHe 0 razax. HOSIOpst f430-4d90-9bc3-1263746fdb06
31 3akoH ABoraapo. MomspHbIi 18-22 https://lesson.edu.ru/lesson/e9564d05-
00BEM razos. HOSIOpst abea-455d-9367-3a872d0dec7b
Brruucienus o0béma,
3 EEHPII{;ZZTT?O;GYIH;?BE‘ rasa 18-22 https://lesson.edu.ru/lesson/dea9b4e0-
HOSIOpst €670-468d-be30-b8425795b880
KOJINYECTBY BEIICCTBA,
00BEMY.
OTtHOcHTEIbHAS TIOTHOCTh
33 razoB. Berauciaenus 18-22 https://lesson.edu.ru/lesson/13556db3-
OTHOCHUTEIILHOU MJIOTHOCTH HOSIOpst 1863-4d5e-b13f-bc4a01f8fa%b
rasos.
Onpenenenue
OTHOCUTEIIbHOM
34 MOJIEKYJIIPHOM MacChI 25-29 https://lesson.edu.ru/lesson/13556db3-
ra3000pa3HoOro BEIIeCTBa o HOSIOPS 1863-4d5e-b13f-bc4a01{8fa%b

W3BECTHOU OTHOCUTEIHHOMI
IUTOTHOCTH.




ObnEMHEIE OTHOIICHHS 25-29 https://lesson.edu.ru/lesson/13556db3-

Fa3OB TP XHMHIHCCKIX ! HOAGDSI 1863-4d5e-b13f-bc4a018fadb

peaKIusX.

Eslqnzgsggigif{iiﬁf;ﬁ;? 1 25-29 https://lesson.edu.ru/lesson/13556db3-
yp HOSIOpst 1863-4d5e-b13f-bc4a01{8fa%b

peaKIuy.

Kucnopon — snemeHT u
MPOCTOE BELIECTBO.

CrniocoObI noydeHus https://lesson.edu.ru/lesson/1fala62d-
KHCITIOpO/Ia B JIA0OpATOPUU U 02-06 labb-4a2a-b0d2-094227d15a70
MIPOMBIIIIEHHOCTH. 1

Kpyrosopot kuciopoza B Alekadpa https://lesson.edu.ru/lesson/8ceac680-
npupoe. O30H — 8e78-467¢-9583-7ac88ba934e3
AIOTPOIHAsE MOIU (UKL

KHCIIOPO/Ia.

[IpakTrueckas padora Ne 3

o teme "[lonyuenue u { ! 02-06 https://lesson.edu.ru/lesson/58cce711-
cobupaHue KUCIopoa, JeKaops 1b81-4d4a-8e80-27e051fcadf0

M3Y4YEHHUE €r0 CBOWCTB'".

02-06 https://lesson.edu.ru/lesson/1fala62d-
JeKaopst labb-4a2a-b0d2-094227d15a70

OKCHUIOBL. 1

TennoBoii a3 dext
XUMHUYECKON PEeaKIInH,

TEPMOXHUMHUYECCKHE 1 09-13 https://lesson.edu.ru/lesson/9ebb6as56-
ypaBHEHUS, YK30- U JeKaopst 26c¢d-4113-b6df-cd534e62b05¢
SH/IOTEPMHUUECKUE PEAKITHH.

Tonnuso.

Brrunciaenus mo
YPaBHCHUSM XUMHYECKOH
pEeaKIUu: KOJIMIEeCTBa 09-13 https://lesson.edu.ru/lesson/dea9b4e0-
BeIeCTBa, 00BEMA, MACChI JeKaops €670-468d-be30-b8425795b880

M0 U3BECTHOMY KOJTMYECTBY
BEIIECTBA, 00BEMY, Macce




peareHToB WX MPOIYKTOB
peakuuu.

KonTtponsnas padora Ne 2 o

42 teme "Bo3nyx. Kucnopon 09-13 Bubmiorexa LJOK
" ) ) eKaops https://m.edsoo.ru/ff0d6342
Oxcunpl
43 Bonopong — snemeHT u 16-20 https://lesson.edu.ru/lesson/54£51078-
MIPOCTOE BEIIECTRBO. JeKaops dbab-48a7-9aed-e50512952959
Crioco0sI ToTydeHUs
44 rBI?)ﬂo;)/[I:, ?Iii:HJLafCOTI;IaTOpHH " 16-20 https://lesson.edu.ru/lesson/54f51078-
’ JeKaops dbab-48a7-9aed-e50512952959
Hcnosp3oBanue BOJOPOIA B
KavyeCcTBE TOILJINBA.
[TpakTrueckas padora Ne 4
45 1o Teme "Tlonyuenne u 16-20 https://lesson.edu.ru/lesson/d1760e9c-
cobupanue Boopoaa, JeKaops 4d36-49b3-b1{5-c6e5ea203819
M3YYEHHUE €r0 CBOWCTB'".
46 iziiTHgo?:f;Cﬁzzitfn 23-27 https://lesson.edu.ru/lesson/565f0aac-
. nekaopst €363-4e13-8724-¢7d83828b4el
coJeil.
Brruncienus oobema,
47 Egﬂgleezzzaoff}ierima rasa 23-27 https://lesson.edu.ru/lesson/dea9b4e0-
neKaopst €670-468d-be30-b8425795b880
KOJIMYECTBY BEIIECTBA HIIN
o00BeMmy.
48 Eslgzgsggigif{iﬁﬁf;;z? 23-27 https://lesson.edu.ru/lesson/dea9b4e0-
JeKaopst €670-468d-be30-b8425795b880
peakun
Brrancaenus mo
49 EEZEE;I:II'{ifn);IZﬁS;{;;KOH 08-10 https://lesson.edu.ru/lesson/dea9b4e0-
) SIHBaps €670-468d-be30-b8425795b880

BellecTBa, 00bEMa, MacChl
10 U3BECTHOMY KOJIUYECTBY




BEIECTBA, 00BEMY, Macce
peareHToB UIU MPOIYKTOB
peakun

dusnyeckue cBONUCTBA BOJLI.

50 Bopa B mpupoze. 08-10 https://lesson.edu.ru/lesson/399b02d8-
XVMHYECKHE CBOKWCTBA SIHBapA b3b7-4d17-bac6-e088e08be8c5
BOJIBI.

51 CocTas OCHOBAMLL 08-10 https://lesson.edu.ru/lesson/658d977a-

' STHBapst 29ec-4e14-9bd1-cdfdd073cd59
PacTtBOpsI. PacTBOpMOCTH
BEIIECTB B BOJIE.

59 Haceimennsie u 13-17 https://lesson.edu.ru/lesson/a9619a30-
HEHACBHIIIICHHBIE, STHBapst eb66-4724-8171-eda3¢c49b3d62
KOHIICHTPUPOBAaHHBIC
pa30aBICHHBIE PACTBOPHI.

CriocoOb! BEIpaKEHUS
53 iiﬁggg;legﬁi PacTBOPOB: 13-17 https://lesson.edu.ru/lesson/837e87¢1-
- STHBapst 6bc6-4321-b090-c9926248849f
pPacTBOPEHHOTO BEIIECTBA,
MOJISIpHAsI KOHIICHTPAITUs
Beruucnenus ¢

54 HCITOJIb30BAHUEM TTOHSTHS 13-17 https://lesson.edu.ru/lesson/837e87¢1-
«MaccoBasi 01 BEIIEeCTBA B STHBapst 6bc6-4321-b090-c9926248849f
pacTBope».

[Ipaktruaeckas padbora Ne 5
no teme "[Ipurorosnenue
pacTBOPOB C ONPEIECIEHHOMN
55 i\)d::f;)c?;;izj;zl;emecma 20-24 https://lesson.edu.ru/lesson/ab9825ce-
' STHBapst 7a20-40e7-8294-ad1cS5bc441ab

[IpurorosieHue pacTBOPOB ¢
onpeAcNIEHHON MOISIPHOM
KOHLICHTpanuen
pacTBOpEHHOTO BelecTBa'.




Posib pacTBOpOB B pupoie U
JKU3HU YETIOBEKA.

56 KpyroBopoT BojibI B 20-24 https://lesson.edu.ru/lesson/9debadba-
npupoe. 3arps3HeHue STHBaPS 14£5-4d70-8233-c47c742ed35d
npupoaHbIX Boa. OxpaHa u
OYHUCTKA TPUPOTHBIX BOI.

57 O06001enue u 20-24 https://lesson.edu.ru/lesson/be898258-
CUCTEeMAaTH3aIHs 3HAHUH. STHBapst b059-43b1-b888-7ba34054633d

53 i?fgggzbiaipa%?aam 3 1o 27-31 https://lesson.edu.ru/lesson/6ela27ct-

JIOPOAL. 5O W STHBapst ¢0fb-441b-98¢7-db66df55¢caca
PactBopel. OcHoBaHM".
59 S;;cpcl:f(’ll;nic;ﬂlj:’ 27-31 https://lesson.edu.ru/lesson/b77198d7-
HH, aHBaps Off1-43ff-9afa-a217fbd49451
TPHUBHAJIbHBIC HA3BaHUSI.

o | Honyuenue u xumuueckue 27-31 https:/lesson.edu.ru/lesson/b77198d7-
CBOMCTBA OKCHIIOB. STHBaPS 0ff1-43{f-9afa-a217fbd49451
[MonsTHE O TUAPOKCHIAX —

61 OCHOBAHUSX U 03-07 https://lesson.edu.ru/lesson/704£2053-
KHCJIOPO/ICOIEPIKAIIUX (bespans ba7d-4e88-9240-ec5047c3ab%4
KHCJIOTaXx.

62 iﬁ;ﬁ:i?f;cﬁjfl\mqewne 03-07 https://lesson.edu.ru/lesson/e5512262-

) (bespans 5951-4dc0-9449-c¢5809291fc13d
[TonyyeHnue Kucior.
63 ﬁ;;gggnifigg;sngann' 03-07 https:/lesson.edu.ru/lesson/7042053-
’ (beBpans ba7d-4e88-9240-ec5047c3ab94
CIIOCOOBI TIOJTYYCHHS.
64 I;;ii‘;?ggﬁmcenz?égime’ 10-14 https:/lesson.edu.ru/lesson/7042053-
(beBpans ba7d-4e88-9240-ec5047c3ab94
TIOJTyYCHUSI.
65 E{OHTIZZOS;B:(%;T;E;?EG 10-14 https:/lesson.edu.ru/lesson/ed900a27-
/IDOKCHAAX: bespans | 2af0-4c09-b273-a8d554826¢6a

CBOICTBA U MOJyYCHHE.




[IpumeneHne BaxKHEUIIINX
OCHOBAaHMH.

Conu: cocras,

66 womaconbuKans 10-14 https://lesson.edu.ru/lesson/ba634702-
’ (beBpans f7¢9-4ba2-aa5f-1bd600b0 180
TPUBHAJIbHBIC HA3BAHUSI.
67 iﬁ;ﬁjﬁ?ﬁ:ﬂgglﬁ?;;:ggze 17-21 https://lesson.edu.ru/lesson/ba634702-
N ) (heBpas f7e9-4ba2-aa5f-1bd600b0 180
coJeii.
63 Eﬁ:ﬁgﬁ;;if::piiiﬁqu:ﬁxy 17-21 https://lesson.edu.ru/lesson/ce740¢36-
N (heBpas 5da4-4944-803c-7¢38d1de3019
COEIMHEHMIA.
[IpaxTuueckas padora Ne 6.
Pemenne
o | OKCHEPHMEHTATLHBIX 38724 17-21 https://lesson.edu.ru/lesson/1a488696-
1o TeMe «OCHOBHBIE KJIACCHI (heBpas 3112-4ddc-b835-fa0cf807a743
HEOPraHMYECKUX
COCTUHEHUINY.
BrerunciaeHus Macchl
MPOYKTA PEAKIUH 110
HU3BECTHOM Macce OJHOIO U3
70 PBI(;);ZI;H;ZE(EZCTB’ P 25-28 https://lesson.edu.ru/lesson/837e87¢c1 -
’ (heBpas 6bc6-4321-b090-¢9926248849f
COJIepIKaIIero
OTIPEIEIEHHYI0 MACCOBYIO
JIOJIFO PACTBOPEHHOTO
BEIIECTBA.
KonTtponsHas padora Ne 4 o
71 TeMe "OCHOBHBIE KJIACCHI 25-28 https://lesson.edu.ru/lesson/48027c6Ha-
HEOPTaHUYECKUX (heBpas b989-4418-a53a-f01052258532
coenuHeHun".
- Eﬂlefcii(ebﬁzgzggn 25-28 https://lesson.edu.ru/lesson/4d3fb871-
(beBpans b36f-4c15-9f78-1€95ab89¢35f

XUMHUYCCKHUX 3JICMCHTOB.




[TonsiTue o rpynmax
CXOJIHBIX 3JIEMEHTOB.

DNEMEHTHI, KOTOPbIE

7 oBpaIyIOT AM(OTEpHETE 03-07 https:/lesson.edu.ru/lesson/4d3fb871-
Mapra b36f-4c15-9f78-1€95ab89¢35f
OKCH/IbI U TUAPOKCH/IBI.
74 giﬁ ;:iﬁ:%ﬁgﬁ;;ﬁgle{éxoro 03-07 https://lesson.edu.ru/lesson/edd298d0-
MapTa 0587-4343-b208-be652591722d
3aKOHa.
Kopotkonepuonnas u
JUTMHHOTIEpHUOIHAS POPMBI
s | Ilepromrueckoii cucrembl 03-07 https://lesson.edu.ru/lesson/edd298d0-
XUMHUYECKHX DJIEMEHTOB Mapra 0587-4343-b208-be652591722d
J.1. Menneneesa. [lepuonsl
Y TPYIIIIBI.
OCHOBHBIE CBEIECHUS O
76 ;:E ;ii?;;fg;ﬁéi%iﬁiw 11-14 https://lesson.edu.ru/lesson/62a1bb70-
' MapTa 314d-4130-986d-16e4ccedtbf4
Pa3HOBUIHOCTH aTOMOB
XUMHYECKOTO 3JIEMEHTA.
77 DIeKTPOHBL. DIEKTPOHHAS 11-14 https://lesson.edu.ru/lesson/62a1bb70-
opOuTab. MapTa 314d-4130-986d-16e4cce4tbf4
73 gg;}lj; zi?{;e;::;ﬁ?Bg? Ic/ll_ 11-14 https://lesson.edu.ru/lesson/62a1bb70-
PTo R MapTa 314d-4130-986d-16e4ccedtbf4
opOuTay.
DIIEKTPOHHBIE
79 KOoH(UTypamu u 17-21 https://lesson.edu.ru/lesson/39acd92c-
3EKTPOHHO-TpaduyecKue MapTa c085-4bbb-alca-5381903204d2
(hopMyJIBI aTOMOB.
CtpoeHue IEKTPOHHBIX
R0 0005109€K aTOMOB TIepBBIX 20 17-21 https://lesson.edu.ru/lesson/39acd92c¢-
XUMHUYECKHX IJIEMEHTOB MapTa c085-4bbb-alca-5381903204d2

[Tepronuueckoit cuCTEMbI




J.1. Menneneena.

3aKOHOMEPHOCTH U3MECHEHUS

pamuyca aTOMOB

]1 XHUMHYECKHX DJIEMEHTOB, 17-21 https://lesson.edu.ru/lesson/edd298d0-
METAITMYECKUX U MapTa 0587-4343-b208-be652591722d
HEMETAJUIMYECKUX CBOMCTB
0 TPYMIaM | MeproJaMm.

H3meHeHue cBOWCTB

g2 COEIMHEHUN XUMUYECKUX 31-04 https://lesson.edu.ru/lesson/edd298d0-
JJIEMEHTOB B TIEPUOIAX U anpens 0587-4343-b208-be652591722d
rpyIax.
XapakTepucThKa

33 :fgggﬁgﬁg;ﬂ?g?lwm o 31-04 https://lesson.edu.ru/lesson/edd298d0-

o anpenst 0587-4343-b208-be652591722d

IIepuonnueckoii cucreme
J.1. Menneneena.
3nauenue [lepuoanaeckoro

’4 2311221;;3 gjﬁﬁggg;;cékon 31-04 https://lesson.edu.ru/lesson/b9c49a79-

anpens 70f6-4ace-9394-748241abd2d0

AJIIEMEHTOB JIJISl pa3BUTHS
HAYKU U MPAKTHKH.

g5 DIeKTPOOTPHIIATENLHOCTD 07-11 https://lesson.edu.ru/lesson/26704b07-
XUMHUYECKHUX DIIEMEHTOB. anpens 306f-4eea-bbcf-07ef4b45928e

36 KoBanentnas monsipHas 07-11 https://lesson.edu.ru/lesson/26704b07-
CBSI3b. anpens 306f-4eea-b6cf-07ef4b45928e

g7 | KosanenrHas nenonspHas 07-11 https://lesson.edu.ru/lesson/26704b07-
CBSI3b. anpens 306f-4eea-bbcf-07ef4b45928e

23 VOHHAS CEs3E 14-18 https://lesson.edu.ru/lesson/5d6ec675-

' anpens 8622-4130-ab86-3daac2be38d0

89 DIIeKTPOHHBIE 1 14-18 https://lesson.edu.ru/lesson/39acd92c-

CTPYKTypHBIE (POpPMYITBI anpens c085-4bbb-alca-5381903204d2




BEIIECTB.

90 Kpucrannueckue u 14-18 https://lesson.edu.ru/lesson/b5788a46-
amop(¢HbIe BEIECTBa. anpes b8b5-421c-a520-7879418cc321
o1 g:;;gg P:E?HH%CKHX 21-25 https://lesson.edu.ru/lesson/b5788a46-
anpest b8b5-421¢-a520-7879418cc321
XapaKTEPUCTHKH.
[TpuunHbl MHOTOOOpa3Us
9 BEISCTB, 3aBUCUMOCTD 21-25 https://lesson.edu.ru/lesson/b5788a46-
CBOICTB BEIIIECTB OT COCTaBa anpens b8b5-421c-a520-7879418cc321
U CTPOCHHUSI.
93 CTeIeHE OKHCTCHIS 21-25 https://lesson.edu.ru/lesson/b9aeaa8a-
' anpens fbac-4726-b6cc-9533c98{3fa2
94 Boolipéigﬁziil;i;ﬁme 28-30 https://lesson.edu.ru/lesson/86bb4d 13-
anpens c935-4a14-ba35-2e492f9bd88e
pEaKITUH.
95 f;nhg;?;iie;ﬂehdemm o 28-30 https://lesson.edu.ru/lesson/86bb4d 13-
anpens c935-4a14-ba35-2e492f9bd88e
BOCCTAHOBHUTEIIN.
CocraBneHnue ypaBHeHU
96 gg?gfg:g;:;;wm 05-08 https:/lesson.edu.ru/lesson/387f490b-
N Masi 5d6b-4831-b242-374¢2£39102f
peakiuii, MeTo
3JIEKTPOHHOTO OajlaHca.
CocraBneHnue ypaBHEeHU
97 gg?gfg:g;:;;wm 05-08 https://lesson.edu.ru/lesson/387f490b-
N Mast 5d6b-4831-b242-374¢2£39102f
peakuuii, MeTo
3JIEKTPOHHOTO OajlaHca.
Beruucnenus no
08 YpaBHEHUSAM XUMHUUYECKOU 05-08 https://lesson.edu.ru/lesson/dea9b4e0-
peaKiuu: KOJTHIeCTBa Mast €670-468d-be30-b8425795b880

BeEIeCTBa, 00BEMA, MACChI




10 U3BECTHOMY KOJIMYECTBY
BelecTBa, 00bEMY, Macce
peareHToB WU MPOTyKTOB
peaKI.

Brruncnenus npocreniein
MOJIEKYJIIPHOUN (hOPMYITBI

99 N 1 12-16 https://lesson.edu.ru/lesson/527¢f9e7-
H Mas 1¢21-49a4-866¢-9¢20f0al585¢

MAacCOBBIM JOJISIM
DJIEMEHTOB.

100 0O000meHue u 1 12-16 https://lesson.edu.ru/lesson/5714ad33-
CUCTEeMAaTH3aIHs 3HAHUH. Mast 9594-41d7-8448-db8b184673a0

101 iﬁggﬁbﬁiﬁgﬁf > 1o 1 12-16 https://lesson.edu.ru/lesson/5714ad33-

P .o Mast 9594-41d7-8448-db8b184673a0

XuMndeckas CBSI3b'".

102 P i 1 19-23

€3EpPBHBIN YPOK. s
OBHIEE KOJIMYECTBO HACOB 102

I10 TTIPOTPAMME










Jluct BHECEHUS! KOPPEKTHUBOB B pabouyro MporpaMmmy

1/

Jlata BHeceHUst

I/I3MGHGHI/I$I, KOTOPLIC BHCCCHBI

OcHoBaHue 1A
BHECEHUSA
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