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MOSICHUTEJIbHAS 3AIIMCKA

[IporpamMma IO XMMHM Ha YPOBHE OCHOBHOTO obmero 00pa3oBaHus
cocTapieHa Ha OCHOBe TpeOOBaHMH K pesyibraraM OCBOCHIA OCHOBHOM
06pa3oBaTesbHOM IpOrpaMMbl OCHOBHOTO ob6urero o0pa3oBaHus, MPEICTaBICHHBIX
B ®I'OC OO0, a Taxke Ha OCHOBE denepanbHOi paboueit mporpamMmbl
BOCTIMTAHUSA U C YIETOM KOHUETIMH IPETIO/IaBaHMIA y4e6HOro mpeiMeTa «XUMH
B 00pa30BaTe/IbHbIX OpPraHu3aliX Poccuiickoit Denepariu.

[Iporpamma 1O XUMHH naéT mpeicTaBleHuE O NEIX, o0111e#l CcTpaTeruu
oOyueHus, BOCIMTaHUA W PaA3BUTHA 00yJarolMxcsi  CpeacTBaMu yueOHOro
mpeaMera, — yCTaHABIMBACT 00s3aTebHOe MpeIMETHOE  COZEepXKaHue,
Tpe/lyCMaTpPUBAET pAcIpeeieHne ero o KgaccaM ¥ CTPYKTYpUpOBaHHE TIO
paszienaM M TeMaM NpOrpamMMbl IO XHMHHU, onpezensieT KOJIUYEeCTBEHHBIC U
Ka4eCTBEHHBIC XapaKTepHCTHKU colepKaHus, pPEKOMEH Ty eMYIO
[OCIEe0BATEIBHOCTE ~ M3yd4eHUS  XUMHHM € yuéToM ~ MEXIPEAMETHBIX U
BHYTPHIIPEIMETHBIX ~ CBSi3eH, JIOTHKH yuebHOro  Tporecca, BO3PacTHBIX
ocobeHHOCTel  OOydalomuXcs, —OmpefenseT BO3MOKHOCTH npegMmera  JUIA
peanuzalyy TpeOOBaHHH K pe3yrbTaTaM OCBOCHHSI OCHOBHOH 00pa3oBaTelbHOMU
IporpamMmbl Ha ypOBHE OCHOBHOI'O obriero o0pa3oBaHus, a TaKKe TpeboBaHuil K
pesyabraTaM 00ydeHUs XUMUU Ha ypOBHE [enelt U3ydeHus npeaMeTa i OCHOBHBIX
BHJIOB y4eOHO-TI03HABATENBHON JEATENBHOCTH obyuaromerocs 10 OCBOCHHUIO
y4eOHOTO COePIKAHNS.

3HaHMe XWMHM CIy)XUT OCHOBOW JUIS GopMUpOBaHKs MHPOBO33PCHHMA
o0ydaromerocs, ero Tpe/ICTABICHNH O MaTepUaibHOM C/IMHCTBE Mupa, BaXKHYIO
poNb WUrpaoT (GopMHUpYyEMBIC XHMEell TIPe/ICTABIEHUs O B3aUMONPEBPAIICHUAX
SHEpruE U 00 SBOIIOLKH BEWIECTB B MPUPOAS, 0 MyTAX pelieHus rI00albHbIX
npobieM YCTOMUMBOTO Pa3sBUTHUA yeoBeYecTBa — CBIPHEBOH, IHEPreTHUECKOH,
[IMIIEeBOM ¥ 3KOJIOrMYecKoll 0e3011acHOCTH, npo0JeM 31paBoOOXpaHeHHA.

M3yueHne XUMUK:

criocoOCTBYeT — pealu3aluu BO3MOJXKHOCTEHM /I caMopasBUTHA U
(opMuUpOBaHHs KyIbTYpbl THIHOCTH, eé obmet ¥ GyHKIFOHATILHOM TPaMOTHOCTH;

BHOCUT BKIajg B (POPMUPOBAHME MbILUIEHHS U TBOPHECKHX crI0cOOHOCTEH
oOydJaromuxcs, HaBBIKOB  MX caMOCTOSTENpHON — ydeOHOW  IeATeNIbHOCTH,
SKCTIEPUMEHTANBHBIX U HCCIIEN0BATEBCKIX yMenuil, HEOOXONUMBIX KaK B
[IOBCEIHEBHOM JXU3HH, TaK U B npodecCHOHANBHON NeATENbHOCTH,

3HAKOMHUT €O cIelu(uKoi Hay4HOro MBIILICHUS, 3aKJ1abpIBacT OCHOBBI
I1eJI0CTHOTO B3MUIs/Ia Ha eIMHCTBO NPUPOJIbL 1 yeJi0BeKa, SBJISETCS OTBETCTBEHHBIM
yTarnoM B GOpMUPOBAaHUH eCTeCTBEHHO--HAYYHON rpaMOTHOCTH 00y4aroIIuXCs;



criocobcTByeT (HOPMHPOBAHUIO IIEHHOCTHOTO OTHOLICHWS K €CTCCTBEHHO-
~HAYYHBIM 3HAHUSM, K IPUPOJIE, K YeI0BEKY, BHOCHT CBOH BKJIA/ B 9KOJIOTHIECKOE
o0paszoBaHue 00yJarONIUXCSL.

JlaHHble HamnpapieHus B OOyYeHHH XMMUU OOECreYMBAKOTCH crieuGUKoM
cojepkaHus ~ yueOHOro  IpeaMeTa, KOTOPBIM  ABIAETCS  TeJaroruuecki
aJlaITHPOBAHHBIM OTpaXkeHneM 0a30BOM HayKU XMMHUHM Ha oIpeneEHHOM JTare e
pa3BUTHSL.

Kypc XuMuy Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHKs OPUEHTHPOBAH Ha
OCBOEHHE O0YyJAIOIMMUCS CHUCTEMbl IEpBOHAYAIBHBIX [IOHSATHH XWMHH, OCHOB
HEOPraHMYEeCKOW XHMHMH M  HEKOTOPhIX OTIENBHBIX 3HAIUMBIX TOHSTUH
OpraHu4eCcKOM XUMHUH.

CTpyKkTypa cofepXaHus MporpaMmel 110 XHMUH copMHUpoBaHa Ha OCHOBE
cucTeMHoro nomxona k eé msydenuro. CozmepxkaHue CKIa[bIBAaeTCs U3 CHCTCMBL
MOHSTHI 0 XMMHIECKOM dJIEMEHTE H BEIECTBE U CUCTEMBI IOHATHH O XMUMUYECKOH
peakuuu. OGe 5T CHCTEMBI CTPYKTYPHO OPraHM30BaHbl IO HpI/IH]J:IfIl'ly
MOCJIe0BATETFHOIO PAa3BUTHS 3HAHMM Ha OCHOBE TEOPETHYECKUX TIpe/ICTaBICHUM
Pa3HOTO YPOBHS:

— ATOMHO--MOJIEKYJISIPHOTO y4eHHs KaK OCHOBBI BCEI'0 €CTECTBO3HAHNA,

— [TeprioanuecKOro 3aKoHa J1. I. MenjieneeBa Kak OCHOBHOI'O 3aKOHa XUMUH,

— y4eHHsl 0 CTPOEHHHU aToMa XUMHYECKOU CBS3H,

— mpejcTaBleHHil 00 IEKTPONUTHYECKOH JHUCCOLHMANMK  BEUICCTE B
pacTBOpax.

TeopeTndeckyie 3HAaHWS PAacCMATPUBAIOTCSA HAa  OCHOBE AMITUPUIECKH
MOJIYYEHHBIX ¥ OCMBICTIEHHBIX (PaKTOB, PA3BUBAOTCS TIOCIE0BATEIBHO OT OJIHOTO
YpOBHS K JpPYroMmy, BBIITOJIHSIS GyHKIME OOBACHEHHSI U IPOTHO3UPOBAHHA
CBOMCTB, CTPOEHMs U BO3MOXKHOCTEH NMpPaKTHYECKOro NMPUMEHEHHA H MOy 4eHU
U3y4aeMbIX BELIECTB.

OcBoeHue TMPOrpaMMbl MO XUMHHU criocobcTByeT  (POPMHUPOBAHUIO
IpeCcTaBJIeHNS O XUMUYECKOH COCTABIISIOIIEH HAyYHOW KapTHHBI MUPA B JIOTUKE
eé CHCTEMHON MPHpPO/BI, LEHHOCTHOTO OTHOMICHHA K HAydHOMY S3HAaHMIO H
MeToaM TIO3HAHWS B Hayke. VI3ydeHHMEe XUMHH IIPOMCXOMWT C IHPUBICICHMCM
3HAHWM W3 paHee M3YYEHHBIX YYEOHBIX IPEJMETOB: «Oxpyxalomui  MHpY,
«Buonorus. 5—7 xnaccel» U «Puzuka. 7 Kiacey.

Ilpy uW3y4eHUHM XWMHHA IPOMCXOIUT GopMupoBaHHE 3HAHWH OCHOB
XAMHYECKON HAayKd Kak 00JacTd COBPEMEHHOIo €CTECTBO3HAHMA, IPaKTUIECKON
JIeATENPHOCTH YelloBeKa M Kak OJHOro M3 KOMIIOHEHTOB MHPOBOH KYJIBTYPBL.
3amaya y4eOHOro ImperaMeTa COCTOHT B (GOpMUPOBAHUA CHCTEMBl XUMUYCCKUX
3HAHWUH — BaXHEHIUX (HaKToB, MOHATHH, 3aKOHOB U TEOPETHHECKUX I0JIOXKEHUH,
HOCTYIHBIX 00OGIIEHHH MMPOBO33PEHIECKOr0  XapaKTepa, A3pIKa HAYKd, B



npuoOIIeHHd K HayTHBIM MeToZlaM TO3HaHWs MpU HW3ydCHHAH BEIecTs H
XUMHYECKUX Peakiui, B pOpMUPOBaHUM pasBUTIM TIO3HABATEIBHBIX yMeHUH U
UX TpUMEHEHNU B yqeGHo-HmHaBaTenLHoﬁ u yqeGHo-HccnenosaTenchﬁ
eATeIbHOCTH, OCBOCHMH TPABUIL fesomacHoro oOpallleHus C BEmeCTBaMKi B
[IOBCEIHEBHOM KM3HU.

[Ipy W3y4eHUN XUMUM Ha ypOBHE OCHOBHOTO 0011ero oopasoBaHus BaKHOE
3HaueHune pUoOpenu Takue 1enu, Kak: '

— (opMHUpOBaHME HMHTEIIIEKTYAILHO pasBUTOM JIMYHOCTH, roToBOM K
caM006pa3oBaHmIO, COTPYAHUYCCTBY, caMOCTOSATENBHOMY TIPUHATHIO peleHu,
cr10coGHO# aNanTHPOBaThCs K OBICTPO MEHAOMAMCA yCJIOBUSAM JKH3HH,

—  HampaBleHHOCTh ~ ODyueHus Ha CHCTEMATHUECKOE — MPHOOIICHUE
oOyJaromuxcst K CAMOCTOSITENBHOM TI03HABATENBHOM JIeSATeNIbHOCTH, HAay4HBIM
MeronaM To3HaHMs, (OpMUPYIOIIMM MOTHBALMIO 1 pa3BUTHE criocobHOCTEH K
XUMUHU;

_ obecrieueHye yCuoBHii, COCOOCTBYIOMIMX pHOOpEeTeHHMIO 00y ArOIMMHUCS
OIbITA Pa3HOOOPasHOU JeATEILHOCTH, O3HAHWS M CaMOTIO3HAHWS, KIIOYEBBIX
HABBIKOB (KIIIOUEBBIX KOMITETEHIINIA), MMEFOIIUX YHHBEPCATBHOC 3HaueHue IS
pa3IMYHBIX BULOB A€ATCIBHOCTH,

— (opmMupOBaHUE obuell  QYHKUIMOHANBHOH M eCTeCTBEHHO-HAYYHOM
rpaMOTHOCTH, B TOM HHCIE yMeHMl OOBACHATH ¥ OLCHABATH SIBJICHUS
OKpYJKAOILIero Mupa, MCIONb3Ys sHaHWSl ¥ OIBIT, MOJyYeHHbIE NpH U3yHCHHH
XPMAW, TPUMEHATh WX TPH pelleHn! npobneM B [OBCEIHEBHON JKHM3HH U
TpyDOBOM JEATEIBHOCTH,;

— ¢opmupoBaHue Yy obyuarolmuxcss [yMaHACTHUCCKHIX OTHOILEHUH,
[MOHMMAaHMs IIEHHOCTH XMMHYECKUX sHaHMil JUISL BBIPAOOTKHM OKOJIOTMHECKHU
[lenecooOpa3Horo IoBeJeHus B 6BITy ¥ TPYJAOBOW JEATENBHOCTH B HeJsX
COXpaHEeHUs CBOEr0 310pOBbA U orcpymarom;ei‘i npupo;moﬁ cpenbl;

— pa3BUTHE MOTHBALMH K o6yueHuIo, CrocoGHOCTeN K CaMOKOHTPOIIO H
caMOBOCIIMTAHMIO HA OCHOBE YCBOCHMI 0011euen0BevYeCcKnX [EHHOCTeH,
[OTOBHOCTH K OCO3HAHHOMY BbIOODY npouiisi ¥ HAPaBIeHHOCTH TaIbLHENIIEero
oOy4JeHus.

O6mee YMCIO YacoB, OTBEASHHBIX JUL p3ydeHuss XUMHMM Ha YpOBHC
OCHOBHOTO 0611ero 06pa3oBaHus, COCTABIACT 136 uacos: B § kiacce — 68 1acoB (2
yaca B Hezenio), B 9 kiracce — 68 4acos (2 uaca B HEJIEIO).



COJEP)KAHUE OBYUYEHUSI

8 KIIACC

ITepBoHa4aIbHble XHMHYECKHE OHATHSI

[Ipenmer xumuu. Poib XMMUU B JKU3HH deoBeka. XMMHUs B CHCTEME HAyK.
Tena u BemecTBa. OU3MYecKHe CBOWCTBAa BEIECTB. ArperarHoe COCTOSHHME
BemecTs. [I0oHSTHE O MeToAax IO3HAHWS B XUMHUM. JHCTbIe BEIIECTBA U CMECH.
Crioco6bl paszieNieH sl CMECeH.

ATOMBI W MONEKyNbl. XuMmudeckue 3j1eMeHThl. CHMBOJIBI XUMHIECKUX
3eMeHTOB. IIpoCThIe 1 CII0XKHBIE BEIECTBA. ATOMHO-MOJIEKYIPHOE yICHHE.

Xumudeckas (opMyna. BaleHTHOCTh aTOMOB XMUMHYECKHX SJIEMEHTOB.
3aKkOH TOCTOSHCTBa cocTaBa BemlecTB. OTHOCHTeNbHAs aTOMHas Macca.
OTHOCHTENbHAS MOJIeKyJispHas Macca. MaccoBast o/ XUMHAIECKOTO JJIEMEHTA B
COEIMHEHNH. ‘

KomuuectBo BemectBa. Moib. MomsipHas Macca. B3auMocBs3b KOM4ECTBA,
Macchl ¥ 4HWCia CTPYKTYPHBIX €IMHMIl Bemecta. Pacu€rsl mo hopmynaMm
XUMMUYECKUX COeTUHEHUMN.

DusnuecKie ¥ XUMHUYECKHe SBIEHH. XUMUYecKas Peakiust U e€ NPU3HAKH.
3aKOH COXpaHEHWs Macchl BeHIeCTB. XMMUYECKUE ypaBHECHMA. Knaccuduxanus
XUMUAYECKUX peaknuil (coelMHeH s, pa3noXeHus, 3aMeIleHNA, oOmeHa).

Xumuueckuii 3KCnepUMeHm:

3HAKOMCTBO C XHMHYECKOW IOCY/IOH, MpaBuiaMu paboTsl B 1abopaTopuy U
npréMami 00pallleHus ¢ 1adopaTopHBIM 060py/I0BaHNEM, U3yUeHHE U OIUCarue
dusuyeckux  CBOMCTB 00pasloB HEOPraHMYECKMX  BEIUECTB, HabMIOIeHIEe
dusmueckux (IUIaBIeHUe BOCKa, TagHUE JbJa, pacTUpaHue caxapa B CTYIIKE,
KHIEHre U KOHIAEHCAIMs BOJbI) M XHMHUYECKMX (FOpeHHe CBEYH, NMpOKaIUBAHNC
MeqHOM TIPOROJIOKH, B3aMMOIEHCTBHE Mela C KUCIIOTOM) SIBIEHUH, HaOJIFoIeHUE U
OIMCAHUE TPU3HAKOB IPOTEKAHUS XUMHUICCKUX peakiuil (pasnoxeHue caxapa,
B3aUMOJIEIICTBUE CEPHOM KMCIOTHI C XJIOPUIOM 0Oapws, pasiioKeHHe IMIpoKCcuia
meu (I1) Ipy HarpeBaHWH, B3aMMOZEHCTBHE JKere3a ¢ paCTBOPOM COTH memu (11),
u3ydeHue Crnoco0OB pa3/ieieHds CMece: ¢ MOMOIIBIO Martura, (GuIBTpOBAHUE,
BBITIApUBAHNE, JUCTUIUIALNSA, xpomartorpadus, IpoBeJIcHAE OUUCTKH IIOBAPEHEON
conmM, HaONIOGHME W  ONMCAHWE  Pe3yJhTaroB  IPOBEICHMA  OIIBITE,
WILTIOCTPUPYIOIIEr0 3aKOH COXPAaHeHHMsl MacChl, CO3MaHKE Mojielieid  MOIIEKYII
(ImapoCTepIKHEBBIX).

BaskHeililue NpeJICcTABUTEIM HEOPraHn4ecKuX BellecTs

Bosayx — cmech rasos. CocTaB BO3IyXa. Kucnopon — 3JI€MEHT U MPOCTOE
pemiecTBo. HaxoxaeHue KHUCIOpofa B IIPHPOAE, uspyeckre ¥ XUMHUYECKHE
cpoiicTBa (peakium ropenus). Oxcmipl. IIpuMeHeHHE KUCIOPOIA. Crioco0sl



nojdydeHus Kuciaopoaa B naGoparopun ¥ MPOMBIIIICHHOCTH. KpyrosopoT
xuciopoza B mpupoze. O30H — aJIOTPOIIHA MoudUKaIys KUCIopoa.

TemtoBoi 3Q(EKT XUMUIECKOH PEaKIHH, TEPMOXUMHUYECKUE ypaBHEHUS,
9K30- W DHJIOTEpMHYECKUE pEaKIlny. TommmBo: yroib ¥ MeTaH. 3arpsAsHeHie
BO3/yXa, YCUIIEHHE TAPHUKOBOTO sdpexTa, paspylieHne 030HOBOrO CJIOM.

Bojiopofl — OJIEMEHT M TPOCTOe BEHIECTBO. Haxoxenue Bomopoaa B
npupoze, (usmdeckue U XUMUIECKHC CcBOiiCTBA, TPUMEHEHHE, CIOCOOBI
nony4enns. KucioTsl 1 COIH.

MonspHblit 005EM Ta30B. PacyéThl M0 XUMUAIECKUM yPaBHEHHUAM.

dusuueckue cBoiicTBa BoApl. Boja Kak pacTBOpHTENb. PacTBOPEL.
HachlleHHble ¥ HEHACHIIIEHHBIE PacTBOPBIL. PacTBOPUMOCT BEIIECTB B BOJC.
MaccoBasi 10715l BEIeCTBa B pacTBOpe. XUMUHECKHE cBoficTBa Boabl. OCHOBaHHA.
Posb pacTBOPOB B MPUPOJE U B HKUSHH yejnoseka. Kpyropopot BOZbI B IPAPOIE.
3arpsi3HeHHEe TPUPOIHBIX BOJL. OxpaHa ¥ OUMCTKA IPUPOHBIX BOA.

Kitaccudukarys HeOpraHmdeCcKux coenuHeHnii. OKCUBL. Knaccudukanus
OKCHIOB:  CoJieoOpa3syrolue (ocHOBHBIE, ~ KHCJIOTHBIC, am(poTepHbIe) U
neconeobpasytomue. HoMeHKIATypa okcuaoB. ®usMueckue M XUMUHECKAC
cpoiicTea okcunoB. IlomydeHne OKCHIOB. |

Ocuopanus. Kiaccupurarms OCHOBaHHH: MIENoYd U HEpacTBOPUMBIE
ocHoBanusg. HomeHknatypa ocHoBaHui. ®Dusuueckye U XUMHYICCKUE CBOWCTBA
ocHoBanuit. [loydeHye OCHOBAHHUIL.

Kucnotsl. Knaccupukamis KUCIOT. HoMeHkjaTypa KUCIOT. PusHUIecKue u
XUMUYECKHe CBOICTBa KHCIOT. Psl aKTHBHOCTH meramos H. H. beketosa.
[ToygeHue KUCIOT.

Conu. Homenkiarypa conei. QU3NICCKUE 1 XUMUUECKHe CBOMCTBA CONEH.
[TonyueHue colei.

[eHeTHueCKasn CBA3h MEXK/y KiaccaMi HeOpraHuieCkux COeIUHEHUHN.

Xumuueckuii IKcnepumenm:

KaYeCTBEHHOE ONpE/IeeHye ColepiKatus KUCIOopoza B BO3JlyXe, MOJIyueHHE,
cobupanue, paclo3HaBaHMEe U H3YHCHHC CBOMCTB KHCIOpOja, HaOMoIeHUE
B3aMMOJICIICTBHS  BELIECTB C KHMCIOPOAOM  H ycIoBHsl BO3HHKHOBEHHA H
MpeKpalieHust ropeHus (moxapa), O3HaKOMJICHHE C oOpasnamMu OKCHIOB H
OnMuCcaHMe WX CBOMCTB, IIOJIYyHEHHC, cobupaHue, pacrio3HaBaHUC H U3yueHue
CBOMCTB BOJOpOAA (ropeHue), B3aMMOJIeliCTBHE BOJOPO/A C OKCHIOM menu (I1)
(BO3MOIKHO HCITOJIB30BAHNE BHUlEOMATEPHAIIOB), HAOMIONCHNE 06pa3oB BEIIECTB
KOJMYECTBOM 1 MOJb, HCCIEJI0BaHUE ocobeHHOCTeHl pacTBOPEHUS BEIIECTB C
pa3NUYHON PacTBOPUMOCTEIO, IPUTOTOBIIEHME PacTBOPOB  C onpenenéHHon
MacCOBOM moNel pacTBOPEHHOTO BEILCCTBA, B3aMMO/IEMCTBIE BOJIBI C MeTaJlIaMu
(HaTpueM | kanplpem) (BO3MOXHO — HWCHOJB30BAHNC BH/IEOMATEPHATIOB),



dccIenoBanue 0o0pasloB HEOPraHMYeCKUX — BEIHIECTB pasIUYHBIX  KJACCUB,
HAGIIONeHNe U3MEHEHUs OKPAcKU MHIMKATOPOB B PacTBOpax KUCIIOT U LIeNIoYeH,
y3ydeHre B3aUMOICHUCTBUS OKCHIA MEIH (II) ¢ pacTBOpPOM CepHOM KHCJIOTBI,
KHCIOT ¢ MeTA/llaMH, peakiuil HeHTpaiu3alyy, IOIy4CHNIe HepacTBOPUMBbIX
OCHOBAHUIA, BBITECHEHHME OLHOTO MeTajlia JpyruM M3 pacTsopa COJIH, pelIeHue
SKCIIepUMEHTANbHBIX 3a/a4 1o TEME «BacHeime Kiacchl HEOPraHWYeCKUX
COETMHEHUNY.

IepuoauyecKkuii 3aKOH H IepuoguuecKasi cHCTeMa XMMHYECKHX
snementoB JI. M. Menaeneesa. CtpoeHue aTOMOB. XumMuueckasi CBfi3b.
OKHCANTEIbHO-BOCCTAHOBHTE/IbHbIE PEAKIINN

ITepBble IOTBITKH gnaccuuKany XUMUYECKUX OJIEMEHTOB. [lonsTne 0
rpyImax CXOMHBIX 3JIEMCHTOR (lwenouHble ¥ INENOYHO3EMENbHBIC METaLIE,
raJIOreHBl, HHEPTHBIE Ia3bl). JNeMEHThI, KOTOPbIC 06pasyioT aM(pOTEPHBIE OKCHIIBI
¥ THIPOKCHUJIBI.

[Tepuoudeckuit 3akoH. [lepuoanteckad CcHCTEeMa XMMHAYecKHX djieMeHToB JI.
M. Menneneesa. Koporkonepuonnas 1 JUIMHHOTIEpUOAHAS  (OPMBI
[leproandecKor CUCTEMbI XUMUIECKIX semento J1. VI. Menzeneesa. Ilepruozsl
u rpymmsl. DU3MYECKHH CMBICI TOPAIKOBOTO HOMepa, HOMEpOB IepHoJa M
TPYIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX AICP. Wsotomsl. Dnexkrponsl. CTpoeHue
SIEKTPOHHBIX ~ 000NIOYeK — arToMoB  TEPBBIX 20 XMMHAYECKUX DJIEMEHTOB
ITepuoiMyeCKON CHUCTEMBI 1. . Menneneesa. XapakTepucTHKa XUMHUIECKOTo
37ieMeHTA T10 €ro MOJ0KEHHIO B [leprioAU4eCKON CUCTEME J1. I. Menzeneesa.

3aKOHOMEPHOCTH HM3MEHEHHs pajuyca aToMOB XHMHUUECKHUX DJIEMEHTOB,
MeTATTHIECKUX ¥ HEMETAIUIMYECKUX CBOMCTB 110 rpyIIaM 1 [IEPUOJIAM.

3uayenue IleprouyecKoro 3aKoHa 1 [leproaudecKol CHCTEMBI XUMUIECKIX
3IEMEHTOB [JIsi PasBUTUS HAyKW U TPAKTUKH. 1. . MenneneeB — yUEHBIA U
rpaxXIaHuH.

Xyumudeckas cBsi3b. KosaneHTHas (OJSpHAT M HeroJjspHasi) CBA3b.
DeKTPOOTPHUIIATENBHOCTE XUMIIECKUX s1eMeHTOB. VloHHas CBA3b.

CrermeHb  OKHUCJICHHA. OKJCIIUTENHHO--BOCCTAHOBUTENbHBIE  PEAKLHAH.
TIporecchl OKMCIIEHIS ¥ BOCCTAHOBIICHIA. OKUCITUTENN B BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMeHm:

u3ydeHHe 0OpaslloB BELIECTB METALIOB H HeMeTasIoB, B3aUMOJIEHCTBUE
rMApOKCHAA LMHKA C pacTBOpaM KACJIOT M [ienodel, TMpoBefeHue OIBITOB,
WUTIOCTPUPYIOIIUX — TPUMEPBI OKHCIIUTETHHO-BOCCTAHOBUTEIILHBIX peaxLui
(ropeHue, peaKiiu pasioKeHus, COECIMHEHHS).

Meaicnpedmemmuble C6:3U



Peanusamis MEXIPEIMETHBIX CBS3eH MpU U3yHEHHH xuMuM B 8 Kiacce
oCyllecTBIsETCS Yepe3 HCIOIB30BAHNe kak OOIMX eCTeCTBEHHO--HAyIHBIX
OHSITHiA, TAK W TIOHSTHI, ABJISFOIMXCS CHCTEMHBIMU IS OTJENBHBIX PEAMETOB
eCTeCTBEHHO--HAy4HOTr0 LHUKJIA.

O61Me ecTeCTBEeHHO--HayYHbIE TOHATH: Hay4HBIM (aKT, TUIoTe3a, TCOpud,
jaKOH, AQH@IM3, CHHTe3, Kilacchpukauus, [epHOAMYHOCTb, ~ HAOIIO/ICHHE,
SKCIIEPUMEHT, MOJIEIUPOBAHNE, H3MEPEHNC, MO/I€Nb, SIBIIEHUE. '

®u3nka: Marepus, aroM, OJIEKTPOH, IIPOTOH, HeWTpOH, HOH, HYKIHI,
M30TOIIBI, PaJOaKTUBHOCTb, MOJICKYIIA, NEeKTPUYECKri 3apsjl, BEIECTBO, TEIO,
00BEM, arperarHoe COCTOSHME BELIECTBA, Ias, u3ndecKye BENMIMHBL, CAMHHMIB!
u3MepeHus, KOCMOC, IIaHeTRl, 3&31p61, ConHIIe.

Buonorus: GOTOCUHTE3, IBIXaHNE, onocdepa.

[eorpadus: armochepa, rugpochepa, MHUHEpalbl, TOPHBIC TIOPOJIbI,
[1oJie3HbIE HCKOIAeMble, TOIIMBO, BOJHBIS PECYPCBI.

pecypchl.



ILUIAHUPYEMBIE PE3VJBLTATHI OCBOEHUSI IIPOIPAMMBI 110
XUMMHA HA YPOBHE OCHOBHOTI'O OBILIETO OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMUHOCTHBIE PpE3yJILTAThl OCBOEHUS TPOTpaMMbl  OCHOBHOTIO o01ero
00pa3oBaHMsl JOCTUralOTCsS B XOJE o0ydyeHHs XMMHH B €IMHCTBE y4eOHOH M
BOCIIUTATENLHOM NeSTEJILHOCTA B COOTBETCTBUU C TPaAUIUOHHBIMH pPOCCUACKUMHU
COLIMOKYIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMHU I[CHHOCTAMM, NPUHATBIMH B
obmecTBe NpaBWiaMd M HOpPMamu [OBENCHHS U CIIOCOOCTBYIOT IIpoIleccam
CAMOIIO3HAHMNS, CAMOPA3BHTHA U COLUATU3AIAN 00y IatoTIHXCH.

JIMUHOCTHBIE  pe3yiabTaTbl  OTPaXalT  TOTOBHOCTP 00y4JaroIuXcs
PYKOBOJICTBOBATBCA ~ CHCTEMOH  NO3MTHBHBIX — LCHHOCTHBIX OpUEHTALUN |
pacIIMpeHye OIbITa JAeATEIBHOCTH Ha €€ OCHOBE, B TOM TUCIIC B YacTH:

1) naTpHOTHYECKOr0 BOCITHTAHHUS:

[IeHHOCTHOTO OTHOLIEHHUS K OTE€IECTBEHHOMY KYJIbTypHOMY, HCTOPUIECKOMY
¥ Hay4HOMY HAacIeNui0, MOHHUMaHWs 3HAUCHHA XAMHYECKOH HAyKd B JKHU3HU
COBpPEMEHHOro O00IIeCTBa, CIIOCOGHOCTH BIaNeTh JOCTOBEpHON HMH(OpMalKen o
Mepe/IOBBIX JOCTMKEHUSAX M OTKPHITHAX MHpPOBOl U OTEYECTBEHHOW XMMHH,
3aMHTEPECOBAHHOCTH B HayTHBIX 3HAHUSX 06 ycTpoiicTBe MUpa U 001IECTB;

2) rpax/IaHCcKOro BOCIIHTAHNA:

MpeCTaBeHNss O COLMAIBHBIX HOpMax M TpaBuiax MEXIJIMUYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B 00IIIECTBEHHO
onesHou, yueOHO-UCCIe0BaTENbCKOM, TBOpUECKOW ¥ JpYrux  BHIAX
NesTeNbHOCTH, TOTOBHOCTH K pa3HOO0Opa3HOM COBMECTHOHM AEATENBbHOCTA IipH
BBINOJIHEHHM y4eOHBIX, TI03HABATENbHBIX 3a/1ad, BBIIOIHCHIN XAMHYECKHUX
JKCIIEPUMEHTOB, CO3TaHUHA YYEOHBIX IPOCKTOB, CTPEMIICHIT K B3aUMOITOHUMAaHHUIO
X B2aUMOTNOMOIIM B TIpOIlECce 3TOM yyeGHO! IeATelbHOCTH, TI'OTOBHOCTH
OLIEHWBATHL CBOE IIOBEJEHHME M MOCTYNKH CBOHX TOBapuile ¢ M[O3ULMH
HPaBCTBEHHBIX U NIPABOBBIX HOPM C y4ETOM OCO3HAHUS MTOCIECTBUM MTOCTYIIKOB,;

3) HeHHOCTH HAYYHOI0 MO3HAHMSL:

MHpPOBO33pEHYECKHE TIPE/CTABICHNA O BEIIECTBE H XUMUYECKOW peaKly,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PasBUTHA HAyKM 1 COCTABJISAIOIIYE
OCHOBY /ISl TIOHUMAHUs CYIIHOCTH HAyJHOH KapTHHBI MHpa, MPECTaBICHU 00
OCHOBHBIX 3aKOHOMEDPHOCTSX PpAa3BUTHs IPUPOJBI, B3aUMOCBA3ALX yejnoBeka ¢
TIPUPOJIHOI CPEsOi, O POIU XUMUHY B IIO3HAHUH STHX 3aKOHOMEpPHOCTEH;

[T03HaBaTe/IbHbIE MOTHBBI, HalpaBJIeHHbIe HA IOy4CHUE HOBBIX 3HAHUN 110
XAMHAM, HEOOXOIUMBIe A OOBACHEHMA HaGIIOAEMBIX TIPOIIECCOB M SBIIEHMU,
MO3HABATENbHOH, MHPOPMAIIMOHHOA U YUTATEeNbCKOM KYJIBTYpBI, B TOM HYHCIE
HABLIKOB CAMOCTOSTENbHON paboThl ¢ y4eOHBIMH TEKCTaMH, CIIPaBOYHOM



nuTeparypou, JOCTYNHBIMHU TeXHHUECKUMH  CpeicTBaMi  MH(POPMAIMOHHBIX
TeXHOJIOTHH;

pHTepec K OOyueHWIO M TO3HAHMIO, M0603HATETHHOCTh, TOTOBHOCTH H
criocobHOCTh K €aMoo0pa30BaHHMIO, MPOEKTHOW M HCCIIel0BaTeIbCKOM
NesTeNbHOCTH, K OCO3HAaHHOMY BHIOOpPY HAMPABIEHHOCTH M YPOBHS obyueHus B
NalbHEUIIEM,

4) hbopMupoBaHHs KYJIbLTYphbl 3/10POBbSI:

0CO3HAHME LEHHOCTH JKM3HU, OTBETCTBEHHOTO OTHOIIIEHMST K CBOEMY
3[0pPOBBIO, YCTAHOBKM Ha 3710pOBbIil 00pa3 HKU3HU, OCO3HAHME NOC/IEeACTBUN U
HETIPUATHE BPEIHBIX TIPUBBIIEK (yrmoTpe6IIeHus anKoros, HapKOTHKOB, KypeHus),
Heo6XOIMMOCTH  COOMIOIeHN  NPABII Ge30omacHocTd  NpH  oOpalieHuu  C
XUMHUYECKMMY BEIeCTBAMHU B OBITY U peabHOMN KU3HH,

5) Tpy/AOBOI0 BOCIIMTAHHS:

PHTEpEC K MPAKTHIECKOMY U3yIEHHIO npodeccuii 1 TpyAa pasiuyHOro poaa,
yBakeHHe K TpyAy M pesylbraTaM Tpy/IOBOil NEATENbHOCTH, B TOM yyclie Ha
OCHOBE TNPUMEHEHUS TPEAMETHBIX sHAHMH TO XWUMHH, OCO3HAHHBIH BLIOOD
MHIMBUYANbHOM TPAGKTOPUU MPOIOTKEHIA o6pazoBanus ¢ y4ETOM JIMTHOCTHBIX
MHTEPECOB U CIOCOOHOCTA K XUMMUH, 0011IeCTBEHHBIX UHTEPECOB U notpeGHOCTEN,
yCIHELTHOM npodecCHOHANBHOM AeATEPHOCTH 1 pa3sBUTHs HEOOXOIMMBIX yMEHHWH,
rOTOBHOCTH aflaliTHPOBATLCS B npodeccroHanbHoOM Cpene;

6) IKOJIOTHYECKOT0 BOCIIHTAHMSE:

SKOJIOTMUECKH Ileiecoo0pasHoe OTHOIICHUE K Ipupone Kak MCTOTHUKY
KM3HM Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHMA, [MOHUMAaHue LIEHHOCTH 3[I0pPOBOr0 U
GeszomacHoro 00pasa JKH3HH, OTBCTCIBEHHOC OTHOIIEHHEe K COOCTBEHHOMY
(usmueckoMy M TNCHXMICCKOMY 3/J0POBBIO, OCO3HAHME IEHHOCTH co0moeHus
mpaBui Ge30MaCHOT0 NOBE/ICHHUS IIPH paboTe ¢ BEIECTBAMH, & TAKKE B CUTYaLUsIX,
yIPOKAIOLIMX 370POBEIO M XU3HU FONEeN;

CIIOCOGHOCTY TPUMEHSTh 3HAHWS, TOJTydaeMble IIpH M3ydeHUH XUMUH, VLA
peleHus 3ajiad, CBA3AHHBIX C okpyKarolieil IPUPOTHOU cpejoi, sl OBBILICHHA
ypOBHS SKOJIOTHYECKON  KyJIBTypbl, ~OCO3HAHI ra00anpHoro  XapaxkTepa
SKONOrMUIecKUX TpobieM M myTedl MX perieHH [10CPEICTBOM METO/IOB XUMHH,
3KOJIOFMYECKOro MbIIIICHNs, YMEHNA PYKOBOJICTBOBATbCs UM B I03HABATENBHOM,
KommyHHKaTHBHoﬁ Y COIMAILHOM MPAKTUKE.

METAIIPEJMETHBIE PE3YJIbBTATHI

B cocraBe MeTalpeJMETHBIX pe3ylIbTaToB BBIIESIOT 3HAUYMMbIE U
(opMupoBaHUs ~MHPOBO33PEHHA oGueHaydHpie MOHATAS  (32KOH, Teopus,
TIPUHILIMII, TUTIOTE3A, dakr, cucTema, Ipowecc, SKCTIEPUMEHT H JIpyroe.), KOTOpbIC
ACTIONB3YIOTCS B €CTECTBEHHO-HAYTHBIX yueOHBIX MpeAMeTax U I03BOJAOT Ha
OCHOBE 3HAHMI W3 DTUX NPEAMETOB hopMHUpPOBATH npezcTaBlIeHHe O 11€JI0CTHOM



HAay4HOH KapTHHE MHpa, U YHUBepCallbHble yueOHbIE [eHCTBHA (H03HaBaTenbﬁme,
KOMMYHHUKATUBHBIE, PETYJIATUBHBIE), KOTOpHle 00ecreduBaroT (OopMUpOBaHVEe
FOTOBHOCTH K CaMOCTOSITEJbHOMY IUTAHHPOBAHUIO W OCYIIECTBICHHIO ydeOHOU
JIeSTEIbHOCTH.

[MosnaBaTe/ibHbIe YyHHBEPCAIbHbIE y4eOHbIe el CTBHS

ba3oBblie 1ornyeckue geicTBus:

YMEHUSl HUCIOJIb30BaTh IMPUEMBI JIOTMYECKOTO MBIIIEHHUS IIPH OCBOEHHU
3HAHWM: PacKphIBATh CMBICI XMMHYECKMX TMOHSATHH (BBIAENATh MX XapaKTepHbIE
IPU3HAKH, YCTAHABIIMBATH B3aMMOCBS3b C JAPYTUMH IOHSATHAMH), UCIIOJIb30BATh
TIOHSTHS U1 00BSICHEHUS OTHENbHBIX (AKTOB M SBJICHUI, BHIOMpATh OCHOBAHUSA U
KPUTEPUU IS KIacCH(DUKAIMU XUMUYECKHX BEIIECTB U XMMHYECKUX peaKiwi,
YCTAHABJIMBATH MPUYMHHO-CIIEACTBEHHBIE CBS3UM MEXAYy OOBEKTaMH H3y4eHus,
CTPOMTH JIOTMYECKHME PACCyKIeHUs (MHIYKTUBHbIE, AeNyKTHBHEIE, 10 aHAJIOTHH),
NeNlaTh BHIBOJIBI U 3aKIIFOYECHMUS;

yMeHHe IIPUMEHSTh B TIpolecce II03HaHUS NOHATHUS (NpEeIMETHbIE |
MeTanpeIMeTHbIE), CAMBOJIUYECKHE (3HAKOBbIE) MOIEIIH, UCIIOIb3YEMBIE B XHUMUH,
IpeoOpa3oBBIBATE IIMPOKO MPUMEHsIEMble B XUMHUU MOJIeIIbHbIE TIPEICTABICHHS —
XUMUAYECKUM 3HAK (CHMBOJ JJIeMEeHTa), XUMH4eckas (opMmylna M YypaBHEHHE
XUMHUYECKOM peakluy — IPH pellleHuH yueOHO-II03HaBaTeNbHBIX 3a/1a4, ¢ yIETOM
3TUX MOJENbHBIX IMPEACTaBICHUN BBIABIATh U XapaKTepH30BaTh CYNICCTBEHHbIE
NPHU3HAKH M3y4aeMbIX 00hEKTOB — XMMUYECKHMX BELECTB i XMMUYECKHX PeaKIui,
BBIABIATL  OOINHME 3aKOHOMEPHOCTH, IPHYUHHO-CIIEACTBEHHBIE CBA3M U
TIPOTUBOPEYMSI B M3y4aeMbIX IIPOLECCaX U ABIEHUSX.

basoBble HccleioBaTe/IbCKHe eHCTBHS:

yMEHME HCIIOIb30BaTh IOCTAaBIE€HHbIE BOIPOCHI B KayeCTBe WHCTPYMEHTa
M03HAHMA, a TaKKe B KayeCTBe OCHOBBI AN (DOPMUPOBAHMA THUIOTE3BI 10
IIpoBRepKe MPaBHUIBEHOCTH BEICKARBIBAEMBIX Cy}KﬂeHHﬁ;

npuobpeTeHre OIbITa TO ILIAHUPOBAHMIO, OPraHM3alli¥ W IPOBEJCHUIO
YYEHMUECKMX OKCIIEpHMEHTOB, YMeHHe Habmojare 3a XOIOM Ipolecca,
CaMOCTOSITENIBHO TPOTHO3HPOBATh €r0 Pe3yibTar, (GOpMyITHpOBaTh 0000IIEHNS U
BBIBOJIBI 110 PE3YJIHTATaM MIPOBEAEHHOTO OMbITA, UCCIEN0BAHNS, COCTABIATE OTUET
0 TIpojieTaHHo# pabore.

Pabora ¢ undopmanmeii:
yMeHHe BBHIOWpATh, AHAIM3UPOBATE U MHTEPIPETUPOBATH HHPOPMALMIO

Pa3NMYHBIX BHIOB ¥ (OPM NPEJCTABIEHUS, TTOTyIacMyrO U3 pasHbIX MCTOYHHKOB
(Hay4HO-TIOMYJIApHAs JIATEpaTypa XHMMHYECKOTO COAEpXKaHHUsA, CIPaBOYHBIC
nocobus, pecypchl MHTepHeTa), KPUTUYECKHM OLECHUBATH IIPOTHBOPEUMBYIO U
HEJIOCTOBEPHYIO UH(OPMALIUIO;



yMeHHE NPUMEHSATh pasivyHble METOMBL 3aIpOCHI NIPH TIOUCKE M oTbope
pH(OpMAIKM ¥ COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX A BBIITONHCHMUA
yqeGHBIX ¥ TI03HABATENBHBIX 33131 OTpe/IeIEHHOTO THIIA, nproOpeTeHue OIbITa B
obmacTd  UCIOJIb30BAHUA uH(OpPMAIMOHHO-KOMMY HUKaTHBHBIX TEXHOJIOTH,
oBJIaZieHIe KYJIBTYPOil aKTHBHOTO UCTIONB30BAHIS PASTHIHBIX TIOUCKOBBIX CUCTEM,
caMOCTOSTEIHO BBIOMPATH ONTUMANIBHYIO dGopMy mpescTaBICHHUs uHGbOpMaIUK 1
WILTIOCTPUPOBATh  pellaemMple  3aiadn HecIOKHBIMH CXeMaMH, [JuarpaMMaMHu,
JpyruMu (popmMamu rpadyKu U UX KOMOWHALUAMU;

yMeHue HCIOo/b30BaTh U aHaIM3MpoBaTh B  TIpoIecce yuyebHOM U
FicCiIeI0BATEIbCKON IeATeNIbHOCTH uHGOPMAIHMIO O BIMSHUM NPOMBIIICHHOCTH,
CelBCKOTO XO3SiCTBA M TPAHCIOPTa Ha COCTOSHHC OKpYaIoIIel MPUPOIHOH
Cpeibl.

KoMMyHHKATHBHbIE YHHBEPCAIbHbBIC y4eOnbie AeiCTBHM:

yMeHUs 3a]aBaTh BOIPOCHI (B xome namanora Hu (unn) AUCKYCCHM) TIO
cymecTBy — 0OCykiaeMou  TEMbI, dopMyIMpOBaTh  CBOU HpeMO}KéHHH
OTHOCUTEJILHO BBINOJTHEHUS TpeUIoKeHHO 3a/1a1H;

yMeHUs ~ TPEJICTABIATE MOJNyYeHHBIE ~ Pe3yJbTaThl 03HABATEIbHOH
eSTeIBHOCTM B YCTHBIX M MHCHMEHHBIX TekcTax; JeNnaTh Mpe3eHTaIHIo
pe3yJIbTaTOB BBINOIHEHUS XUMUIECKOTO skcriepuMenTa (1abopaTopHOro OrbITa,
naGopaTopHOM PabOTEI MO UCCIICOBAHIIO CBOHCTB BEMIECTB, yUeOHOTO MPOEKTa);

yMeHus y4eOHOro COTPYAHMHECTBA CO CBEpPCTHHKaM# B COBMECTHOM
[I03HaBaTeNbHOW U MCCIIe[OBATENbCKOM  JESTEeNBHOCTH  IIpH pelLIeHnn
BO3HMKAIONMX TPOONeM Ha OCHOBE Y4CTa 0OLMX MHTEPECOB U COTNIACOBaHMA
nosumuil (06cyXKeHus, 0OMEH MHEHUAMH, «MO3TOBBIE LITYPMBI», KOOpIUHALMA
COBMECTHBIX II€HCTBUH, ONpeieNneHre KpUTEpHeB Mo OIEHKe KayecTBa
BLIIOJTHEHHOH PaboThI U IPYTHE).

Pery/isiTuBHbie YHHBepcaAILHEIE yueOHbIe 1eCTBUA:

yMeHHe CaMOCTOSITENbHO OTPEEIATE [leJM eATeNbHOCTH, TIAHUPOBATD,
OCYIIECTBISTh, KOHTPOIMPOBATH U IIPH Heo6XOIUMOCTH KOPPEKTUPOBATH CBOIO
JleSTeBHOCTD, BHIOUpATh HanboIee >dheKTUBHBIE CIIOCOOB! PEIICHHA y4eOHBIX 1
03HABATENBHBIX 33724, CaMOCTOSTENbHO COCTABIATL WM KOPPEKTHpOBATh
TIPE/IIOXKEHHBIA  ANTOPUTM nedcTBUI TP BBINOJHEHUH zanaHuil ¢ y4IE€ToM
MoJlydeHHsl HOBBIX 3HAHHH 06 m3yuaeMbix OObeKTax — BellecTBax H peaxuusx,
OlIEHMBATh COOTBETCTBHE IOJYIEHHOTO pe3yibTara 3agBlIeHHON LeJIH, YMEHHUC
MCIIONb30BATh ¥ AHATM3MPOBATh KOHTEKCTHI, IIPe/IaraeMblc B YCIIOBUH 3a/IaHUH.

MPEIMETHBIE PE3YJBTATHBI

B cocraBe TPEIMETHBIX pE3yJlbTaTOB IO ocBOeHUIO0 00s3aTeNIBHOTO
cozlep)KaHus, YCTaHOBJICHHOIO namHOW  (hesiepalibHOM  pabouei IpOrpaMMoHu,
BBIIENIAIOT: OCBOEHHbIE 00yJalomMMUCS HAyIHBIC 3HAHUS, YMEHUsS ¥ CIOCOOBI



NEHCTBUHA, cnenpduyeckue A npeﬂmemoﬁ obnact «XUMHSD», BUIBI
NEeATeNBHOCTH 110 TIOJydeHUo HOBOrO 3HAHHWs, €ro HMHTepIpeTaiui,
npeoOpa3oBaHuI0 ¥ IIPUMEHEHHUIO B pa3UYHBIX Yy4EOHBIX 1 HOBBIX CUTYyaLUsIX.

K xomiy o6yuenns B 8 Kiacce MPEAMETHBIC pe3y/bTaThl Ha 06a30BOM yPOBHE
JOJKHBI OTpaXaTh CHOPMUPOBAHHOCTE 06YJAIONUXCS yMEHHHI:

pacKpbIBaTh CMBICI OCHOBHBIX KUMHUYECKUX TOHSATHUM: aroM, MOICKYId,
CHMIYECKHil S7IEMEHT, MPOCTOe BEIIECTBO, CIOXKHOC BEIECTBO, CMECh
(ogHOpOIHAS 1 HeOIHOPOIHAS), BAIEHTHOCTh, OTHOCHTEIILHAA aToMHas U
MoJieKyJIspHas Macca, KOJINIECTBO BeIlecTBa, MOJb, MOJISIpHAas Macca,
MACCOBAs 0TS XUMIYECKOTo 3JIEMEHTa B COC/IMHCHIH, MOJISpHBIA 00BEM,
OKCHI, KHCIIOTa, OCHOBaHWE, COIlb, 5JIEKTPOOTPHIIATENBHOCTD, CTETICHE
OKHUCJIEHHS, XUMHUUECKas peaxius, wiaccuduKalys peaKiui: peaKiii
COeMHEHMs, PEeaKlUuy PpaslIoKeHus, peaKiin 3aMellleHus, PeaKiyn
o6MeHa, DK30- U JHA0TEPMUIECKUE PeaKiui, Ter1oBo# dGQPEKT peaKIHH,
AApO aTroMa, NEKTPOHHBIA CNOM aTtoma, aToMHad opbuTanb, paauyc
aTOMa, XUMHUYecKas CBs3b, MOMSIPHAA 1 HerloJApHasi KOBaJeHTHasd CBA3b,
JIOHHAS CBs3b, HOH, KaTHOH, aHMOH, PacTBOP, MaccoBasi J0Jd BelecTsa
(mpoueHTHAsA KOHIIGHTpAlus) B pacTBOPE;

AIMOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XAMAYECKUX TOHATHN U
IPUMEHATH STH MOHATHS IIPY OIIVICAHFY BEIECTB 1 WX PEBPAILCHUH;
JMCTIONB30BATh XMMHUYECKYI0 CHMBOIMKY JUIA coctaBieHusi Hopmyn
BEIIECTB U ypaBHEHMA XUMHUICCKUX peaKiui;

onpe/eNsiTh BaIeHTHOCTb aTOMOB 57eMEHTOB B OWHApPHBIX COCIUHCHUAX,
cTereHp  OKMCJIEHHWs  JJEMEHTOB B GUHAPHBIX  COSTMHEHHUAX,
IPHHAIEKHOCTE BEIIECTB K ompezieNnéHHOMY KIaccy COeVHEHUH 10
dopmynam, BHI XUMUdecKoit cBA3M (KoBaJeHTHas M WOHHas) B
HCOPF&HH‘ISCKHX coeIUHEHUIX,

pacKpeIBaTh ~CMBICT [TepuoanyecKOro 3akoHa JI. . Menzeneesa:
JIEeMOHCTPUPOBATh TIOHAMAHNE [epHOIeCKON 3aBUCHMOCTA CBOWCTB
YPIMAYECKUX DJIEMEHTOB OT MX TIOJNOXCHUS B [leprouuecKOr CHCTEME,
3aKOHOB COXpAHEHMs MacChl BELIECTB, OCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIDHOTO y4eHHs, 3aKOHa Asorazipo;

OMMCHIBATE M XapakTepu3OBaTh Tabnuunyo  Gopmy [TepronndecKoit
cHCTEMbl XAMMHYECKAX DJIEMEHTOB: paslHiath MOHATUS ~ «TJIaBHAA
noxrpynma (A-rpynra)y u «rioGouras moarpymnna (B-rpymima)», Mape 1
Gospliie I1epUOAbI, COOTHOCUTH 0603HauYeHMs, KOTOpbIe HUMEIOTCI B
tabmune «Ilepuopnueckas CHCTEMA xumuueckux omemento [ M.
MenzeneeBa» C UHCIOBBIMH XapaKTEPUCTUKAMH CTpOEHUS aTOMOB



XUMUYECKUX SJIEMEHTOB (COCTaB ¥ 3apsijl A/pa, obliee YHCIO0 HMEKTPOHOB
11 pacripeieleHHe UX 10 dIEeKTPOHHBIM CIIOSIM);

KI1acCU(UIMPOBATh XUMUYECKHE JIEMEHTBI, HEOPraHWIeCK1e BEIIeCTRA,
XHMAYECKHe peakiuu (10 4uCIy M COCTaBy Y4acTBYIONMX B PCaKIHH
BEIIECTB, M0 TemIoBoMYy 3P dexTy);

XapaKTepu30BaTh (ONMMCHIBATH) OOIIME XUMUICCKUE CBOICTBa BELIECTB
pa3TMUHBIX KIACCOB, MOATBEPIK/Ias OMUCAHNe IPUMEPaMH MOJIEKYTISIPHBIX
ypaBHEHH COOTBETCTBYIOIIMX XUMU1CCKIX peakLui;

[IPOrHO3MPOBaTh CBOMCTBA BEIIECTB B 3aBMCHMOCTH OT HX Ka4eCTBEHHOI'O
cocTaBa, BO3MOXHOCTM HPOTEKaHUA XUMUUCCKHX IpeBpalleHuii B
pasIHYHBIX YCIOBUAX;

BLYHCISATh OTHOCHTENBHYIO MOJEKYIApHYO ¥ MOJSPHYIO  MAacChl
BElIeCTB, MAcCOBYIO JIONIO XMMHECKOro 3JeMeHTa IO bopmyie
CcoeIMHEHHs, MACCOBYIO JIONIO BEIECTBA B PACTBOPE, IIPOBOAUTE pacuéThl
110 YPABHEHHIO XUMHUUECKOH PEAKIIH;

TIPUMEHST OCHOBHBIE OIEpallii MBICITATENILHOM JIeSTEIbHOCTH — aHau3
J CHMHTe3, CpaBHeHHe, 0000IeHHe, CHCTEMATH3AHIO, KJaccuGuKaIuio,
BISBICHME TPUUHHHO--CIIECTBEHHBIX CBA3CH — A H3YICHIT CBOWCTB
BelleCcTB W XMAMMYECKMX PpEeaKUuil, eCTECTBCHHO-HAYHHBIC METOIbI
O3HAHWS — HAOIOEHHE, M3MEpEeHHe, MOJEIMPOBAHME, OKCHECPUMEHT
(peanbHBIA 1 MBICJIEHHBIH );

clenoBaTh  MpaBujiaM  T10JIb30BaHUsA XUMHYECKOW  TOoCyJIod |
naGopaToOpHBIM 00OpYNOBAHMEM, a TaKKe npaBuiiaM obpameHus C
BeIIECTBAMH B COOTBETCTBMM C MHCTPYKIMAMH O BBITTOJIHEHHIO
TabOpaTOPHBIX XUMHYECKHX OIBITOB IO IONYYeHUt0 U COOUPAHUIO
razoo6pasHbIX BemecTs (Bojopoxa M KHMCIIOPOZia), ITIPUTOTOBJIEHHUIO
pacTBOpOB C ONpe/enéHHOMN MAaCCOBOM JOJIEH PacTBOPEHHOIO BEIICCTBA,
MraHupoBaTh W NPOBOAUTH  XMUMUHECKHE HKCIIEPUMEHTBl  TI0
paclo3HaBaHMUIO PACTBOPOB [esovel ¥ KMCIOT C TIOMOIIBI0 HHANKATOPOB
(raxmyc, GeHondranent, METUIOPAHK 1 Ipyrue).

K koHIy 0OydeHus B 9 Kiacce IPeIMETHBIC Pe3y/IbTaTbl Ha 6a30BOM ypOBHE
JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 06y4arOIINKCS YMEHUH:

pACKphIBaTh CMBICI OCHOBHBIX ~XMMUIECKHX [OHATHNA: XAMHUYECKHUHN
S>IeMEHT, aTOM, MOJIeKysa, HOH, KaTHOH, aHHMOH, NpOCTOC BEINECTBO,
CIIOKHOE BEIIECTBO, BAIEHTHOCTH, BJIEKTPOOTPULATENHLHOCTD, CTerneHb
OKMCJICHMS,, XUMUYECKas PeaKuys, XuMudeckas CBi3b, TernoBoi 3G eKT
peakiyu,  MOJlb, MOJSPHBI ~ 0OBEM,  PacTBOp,  SICKTPOIHTEL
HeSNEKTPOJIUThL, JIEKTPOIUTHYeCkKas AUCCOLHAIHA, peaxkuyy HMOHHOTO
oOMeHa, KaTaniu3aTop, XMMHUYECKOe paBHOBECHE, obpatumble U



HeoOpaTUMble PEaKIHH, OKUCIUTENbHO-BOCCTAHOBHTEIBHBIC pEaKiHH,
OKWC/IMTENb,  BOCCTAHOBHTENb,  OKHCJIEHHWe W BOCCTAHOBJICHHE,
annoTpomnus, aM(pOTEpHOCT, XUMUYECKas CBS3b (koBaneHTHas, MOHHAs,
MeTaUIAYecKas), KpHUCTaipdeckas peuerka, KOpposus METajllos,
CIIABBI, CKOPOCTh XHMHYECKOH pEeakUuH, TpeelbHO NOMyCTiMas
xornentpanus I1JIK BeriecTsa;

WTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX ~XMMUYECKHMX MOHATUN ¥
IIPEMEHSTh 9TH IOHATHS IPY ONMCAHMM BEIIECTB U MX [peBpaILEHN; |
MCIIONB30BaTh XMMMYECKYI0 CHMBOJMKY JUIs COCTaBICHHA bopmyn
BEeIIECTB U YPABHEHMI XUMIIECKAX PeaKiii;

OTIpe/IeNIATh BaIEHTHOCTD ¥ CTENEeHb OKMCIIEHUS XUMUIECKIX 5]IEMEHTOB B
COEIMHEHMSIX PA3TMYHOTO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K
onpeAeNEHHOMY Kiaccy coenrHeHnil 1o QopmynaM, BHJ XUMHUUYECKOI
cBsi3u  (KOBaJeHTHas, HOHHad, MeTajuipdeckas) B HEOPraHUYecKMX
COeMHEHHUsX, 3aps/l MOHA 110 XMMHUYECKOH (popMmyre, XapakTep Cpeibl B
BOJIHBIX PacTBOpax HEOPraHUYECKHX coeuHeHn, TUIl KPACTAIITHYECKOH
peLIETKA KOHKPETHOTO BEIIECTBA,

packpbiBaTh CcMbIcH Ileproauyeckoro 3aKoHa JI. . MenpgeneeBa Hu
JIEMOHCTPMPOBATh €ro MOHMMaHKe: ONHUCHIBATL M XapaKTepu30BaTh
Tabmuunyo (Gopmy IlepuoguuecKod CHCTEMbBI XUMMHECKIX 3JIEMEHTOB:
pasnuyaTh IOHATHS «IJIaBHAs MOATPYIIIa (A-rpymma)»y u «10004YHas
noarpynna (b-rpynma)», Maible # GoJblIME IIEPUOMBI, COOTHOCHTDH
0003HauYeHus, KOTOpble HMEITCA B TIEpUOJUIECKOM Tabnuue, ¢
YUCNOBBIMA  XapaKTEpPUCTHKAMH ~ CTPOGHMA ~ aTOMOB  XHMHYCCKHX
SMeMeHTOB (COCTaB W 3apsj sAjapa, oblmee YUCIO JMEKTPOHOB M
pacrpesieieHde MX [0  OJIEKTPOHHBIM cnosiM), OOBSCHATH 0OOIIHe
3aKOHOMEPHOCTM B M3MEHEeHWH CBOWCTB JJIEMEHTOB U HX COEUHEHHNH B
npezienax MalbiX [EpHOIOB M TIIABHBIX TOATPYIII C y4ETOM CTPOEHHUS UX
aTOMOB; '
KnaccuUIUpoBaTh XMMUYECKUE BIEMEHTBI, HEOPraHndeckie BEILeCTBa,
XPMAYecKAe peakiuy ([0 YUCIy X COCTaBy YHacTBYIOMIMX B peaxiyu
BEIEeCTB, 110 TerIoBoMy d(@eKTy, Mo N3MEHEHUIO CTeleHel OKUCIIEHH
XUMAYECKHUX D/IEMEHTOB);

XapakTepu3oBaTh (OTHMCHIBATE) obmme w creruduueckrue XUMHYECKHE
CBOMCTBA IIPOCTBIX ¥ CIIOXKHBIX BEIIECTB, IOATBEPKIAL OTUCaHKE
IPUMEpPaMH  MOJIEKYJISIDHBIX ¥ HOHHBIX ypaBHEHUH COOTBETCTBYIOMINX
XUMHAYECKUX PEAKIINH;

COCTABMSTh YPABHEHHs OJIEKTPOIMTHYECKOW —AUCCOLMAINHI KUCIIOT,
[esioueil 1 cojieil, MONHbIE U COKPAIIEHHBIC YPaBHEHN peaxiuii HFOHHCTO



oOMeHa, YpaBHEHHS peakiyi, MOATBEPHKIAIOMINX CyIIeCTBOBAHUE
reHeTHIeCcKOl CBA3HM MEX/Iy BellleCTBaMK pasIUIHbIX KIIACCOB,
pacKpBIBaTh  CYIIHOCTD OKHCITATENIEHO-BOCCTAHOBUTEIIBHBIX peaxIui
TI0CPEIICTBOM COCTABJICHHSA JIEKTPOHHOTO GanaHca STUX PEeaKIuii;
MPOrHO3MPOBAaTh CBOWCTBA BEWIECTB B 3aBMCHMOCTH OT UX CTpOEHus,
BO3MOYKHOCTM TIPOTEKAHUS XUMHUIECKUX IpeBpalieHaii B PasIMHHBIX
YCIIOBUSX;

BBIUMC/ISTS OTHOCHTEIBHYKO MOJNEKYTSPHYIO ¥ MOJSpPHYIO — MAacchl
BEleCTB, MACCOBYH JIONIO XMMUYECKOro SIeMEeHTa o hopmyIie
COeMHEHHs, MacCOBYIO JIOJIO BEIECTBA B PACTBOPE, NPOBOUTE pacuéThl
110 ypABHEHMIO XUMHUYECKON PEAKIIH;

cobmonarh  MpaBuiaa  TOJIB30BaHMUA XAMAYECKON  TIOCYHoM U
naGopaTopHBIM 00OpYNOBaHHEM, a Takke IpaBHia obpalnenus ¢
BelecTBaMM B COOTBETCTBHM C MHCTPYKIMAMH  TIO BBIIIOTHEHHIO
1abOpaTOPHBIX XUMUYECKHX OTBITOB  TIO TTONYYEHUI0 U COOUPAHHIO
rar006NATHBIX BEIIECTB (aMMHaKa U yTJIEKHe 7T razal
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