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COJAEPKAHUE OBYYEHUA

8 KVIACC

[IepBoHaYaIbHBIE XUMUYECKUE TTOHATHUS

[Ipenmer xumuu. Posib XMMHM B JKM3HHM 4e€JIOBeKa. XUMHS B CHUCTEME HayK. leima u
BenlecTBa. dusnueckne CBOWCTBAa BELIECTB. ArperarHoe cocrosiHue BeuniecTB. lloHsaTue o
MeTO/ax MO3HaHUS B XUMUU. YnCThIe BemecTBa U cMecu. CocoObl pa3ienieHus cMeceil. ATOMBI
U MOJIEKYJIbl. XUMHUYECKHUE 31eMeHThl. CUMBOJIBI XUMHUECKUX 3JIEMEHTOB. [IpOCThie U CIOKHBIE
BellecTBa. ATOMHO-MOJIEKYJISIpHOE YyueHHe. Xumuueckas Qopmyia. BaneHTHOCTH aToMOB
XUMHUYECKUX 3JIEMEHTOB. 3aKOH MTOCTOSIHCTBA COCTaBa BelecTB. OTHOCUTENbHAs aTOMHAs Macca.
OTtHocuTenbHas MOJIEKYJIsIpHas Macca. MaccoBasi 10J1s1 XUMHUYECKOIO AJIEMEHTa B COCTUHEHHH.
KonuuectBo BemectBa. Monbs. Monsipast Macca. B3anMocBsi3b KOJIMYECTBa, MAacChl W 4uCia
CTPYKTYpPHBIX €IMHHWI] BemiecTBa. Pacuérel mo ¢dopMmylaM XUMHUYECKHX COCTUHEHUH.
du3znyuecKkre 1 XUMUYECKHE SIBIICHUS. XUMUYECKasi peaklus U €€ MpU3HAKU. 3aKOH COXPaHEHUS
MaccChl BEIIECTB. XUMHUECKHE ypaBHeHUs. Knaccudukarus XuMUIECKUX Peakiuii (CoeAMHEHUS,
pas3loKEeHus, 3aMEeIICHUs, 0OMEHa).

Xumuueckuu 5Kcnepumenm:

3HaKOMCTBO C XUMUYECKOH NOCYAOH,

npaBwiiaMd palboThl B J1abopaTopuu M TNpuéMamMu oOpalieHust ¢ JabopaTOpHBIM
00opysoBaHHEM,

U3y4EHUE U ONMCaHue (PU3NYECKUX CBOMCTB 00pa3Il0B HEOPraHUUECKUX BEIIECTB,

HaOmoeHne Qu3ndeckux (TIaBIeHHE BOCKA, TasHHWE JIbJla, pacTHUpaHUE caxapa B
CTyTKe, KHTICHNUE U KOH/ICHCAIINS BOJIbI) M XUMHYECKUX (TOPEHHE CBEYH, MTPOKATMBAHNE MEIHON
MIPOBOJIOKH, B3aMMOJICHCTBHE MeJa ¢ KUCIOTOM) SBIICHUH,

HaAOJIIOJIEHUE M OINMCaHUE MPU3HAKOB NMPOTEKaHMS] XUMUYECKUX peakuui (pasiokeHue
caxapa, B3aUMOJICHCTBHE CEPHON KHCIOTHI C XJIOPUAOM Oapwusi, pa3IoKeHUEe TUIPOKCHUIA MEIH
(IT) mpu HarpeBanuu,

B3anMo/IeiicTBHE kere3a ¢ pacTBopoM coiu Meau (11),

H3y4deHue CrocoOOB pasjeneHus cMmeceil (C TOMOIbI0 MarHuTa, (GUIBTPOBAHHE,
BBHIMIApUBAHUE, TUCTUILIALMUS, XpoMaTorpadus),

IIPOBEJICHNE OYMCTKH MOBAPEHHOM COJIH,

HAOIO/IeHNEe W ONMHCAHHWE PE3yJbTATOB MPOBEICHUS OIbBITA, WLTIOCTPUPYIOUIETO 3aKOH
COXpaHEHUS MacChl,

co3J1aHle MoJieNiel MOJIeKYJ (IIapOCTePKHEBBIX).

Baxxueniue mmpencTaBuTeNIM HEOPraHMYECKUX BEILIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — sineMEHT W MpoCTO€ BEIIECTBO.
HaxoxaeHue kucinopoaa B mpupojie, Pu3ndeckiue 1 XUMUIECKUE CBOMCTBA (PEaKI[UU TOPEHUS).
Oxkcunpl. [lpumenenune kuciopoma. CrnocoObl TOMy4YeHHUs KHCIOpoJa B Jabopatopuu H
MPOMBINICHHOCTH. KpyroBopoT kucimopona B mpupoae. O30H — auioTpomnHas MoaupUKaus
kuciopoga. TerumoBoi 3((PEeKT XUMUYECKON pPEakIuy, TEPMOXHMUUYECKHE YPaBHEHHUS, SK30U
SHAOTEPMUYECKHE peakiuu. TOIUIMBO: Yrojlb U METaH. 3arps3HEHUE BO3[yXa, YCHICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO ciios. Bogopoa — 3ineMeHT u mpocToe BEnecTBO.
Haxoxmenue Bomopoma B mpupone, (U3NYECKUE M XHUMHUYECKHE CBOWCTBA, MpPHUMEHEHHE,
crtocoObl mosrydeHusi. Kucinoter u comu. MomsipHblidi 00BEM ra3oB. Pacdérel 1Mo XUMHUYECKUM
ypaBHeHusM. Dusndeckue cBoricTBa BoAbl. Bona kak pactBopureins. PactBopsl. HaceleHHbIE 1
HEHACBIIICHHBIE PAcTBOpPBI. PacTBOpHMOCTh BelIECTB B BOJAE. MaccoBas [0yl BellecTBa B
pactBope. XUMu4eckue cBoicTBa Boabl. OcHOBaHUA. Pojib pacTBOpOB B MPUPOAE U B XKU3HU
yenoBeka. KpyroBopoT Bonbl B mpHUpoJie. 3arps3HEHHE NMPUPOAHBIX BOA. OXpaHa W OYHMCTKA
npupoaHbIX BoA. Knaccudukaiuss Heopranmdeckux coenuHeHuit. Oxcunwl. Kiaccudukanus
OKCHJIOB: cojieoOpasyromue (OCHOBHBIE, KHCIOTHBIE, aM(oTepHbIE) M HecoseoOpasyromue.
HomeHnkiiatypa oxcuzoB. @u3nyeckre U XMMUYECKHUE CBOMCTBA OKCUIOB. [lomydeHne okcuaoB.



OcHoBanus. Knaccupukamuss ocHOBaHWM: IIENOYM UM HEPACTBOPUMBIE  OCHOBAHUS.
Homenknarypa ocHoBanmil. dusznueckne W XMMHYECKHE CBOMCTBa OCHOBaHuU. [losmyuyenue
ocHoBanuid. Kucnorel. Knaccuduxanus xucnor. Homenknatypa kucnor. dusnyeckue u
XHMHYECKHE CBOMCTBA KUCIOT. Psg aktuBHOCTH MeTaimoB H.H. bekerosa. [lomyyenue kucior.
Comu. Homenknarypa coseil. @usndeckiue U XuMu4eckue cBoicTBa coisiell. Ilomyuenue coneil.
['eneTnyeckas cBSI3b MEX/1y KJacCaMU HEOPTaHUYECKUX COEAMHEHUN.
Xumuueckuil sxcnepumenm:
KayeCTBEHHOE OIpe/iesIeHUE COAEepKaHMsI KUCIOPOAa B BO3IyXe,
NoJIy4eHue, cooupaHue, pacro3HaBaHie U U3y4eHHEe CBOMCTB KHCIOpo/a,
HaOJII0/IEHUE B3aUMOJICHCTBUSl BEIIECTB C KUCJIOPOJOM M YCJIOBHS BO3HHUKHOBEHHUS U
npeKpaleHus ropeHus (moxapa),
03HaKOMJIEHHE C 00pa3llaMH OKCUIOB U ONHCAaHUE X CBOICTB,
NOoJy4YeHue, coOupaHue, pacro3HaBaHie U U3yUeHHEe CBOMCTB BOAOpoAa (TopeHue),
B3auMojieiicTBue Boaopona ¢ okcugom wmeau (1) (BO3MOXHO HCMOIB30BaHHE
BUJIEOMATEpHaJIOB),
HaOroZIcHNE 00pa3IloB BEIIECTB KOJIUYECTBOM | MOJIb,
UCCIIeIoBaHHE 0COOEHHOCTEH pacTBOPEHUS BEIIECTB € PA3IMUHON PAaCTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOM J0JIEH paCTBOPEHHOTO BEIECTBA,
B3aMMO/ICICTBHE BOJBI C METAJUIAMU (HATpUEM M KajibliieM) (BO3MOXKHO HCIIOJIb30BAaHHUE
BHJICOMATEPHAIIOB),
ucclieloBaHre 00pa3IoB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHUEe U3MEHEHHSI OKPAaCKH MHAMKATOPOB B paCTBOpaxX KHUCIOT U IIeJoueH,
u3ydeHue B3auMopaencTBus okcuaa Meau (II) ¢ pacTBOpoM cepHOM KHCIIOTHI, KHCIIOT C
METaJUIAMH, PEaKINi HEUTpaInu3alny,
II0JTy4YE€HUE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJTHOTO METajlla APYTUM U3 pacTBOpa COJH,
pelIeHNEe SKCIEPUMEHTANIBHBIX 33134 10 TeMe «BaxHeilne Ki1acchl HEOPraHUYECKUX
COEIMHEHUI.

[Tepnonuueckuii 3akoH U [leproanyeckas cucteMa XUMAYECKUX 3JIEMEHTOB

JI.1. Menpeneena.

Crpoenue aromoB. Xumuueckas cBsi3b. OKHCINUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIINU
IlepBble MONBITKM KiIaccU(UKALUMM XUMHUYECKUX 3JeMeHTOB. [loHATHE O rpynmax CXOIHBIX
AJIIEMEHTOB (ILEJOYHBIE U IIEJIOYHO3EMEIbHBIE METaIbl, TaJOr€Hbl, WHEPTHBIE Ta3bl).
DneMeHTbl, KOTOpble 00pa3yloT aM(pOTEepHbIE OKCHbI U TMApOKcUAbl. Ilepuoguueckuil 3aKkoH.
Ilepuonnueckas cucrema xummdeckux viemeHToB .M. MenneneeBa. Koporkonepuognas u
JuilnHHONepuoHas  ¢opmel  Ilepuoguueckoil cuCTEeMbl XMMHYECKMX 3neMeHToB  J[.J.
Menpneneesa. Ilepuonsl u rpynnbl. PU3MYECKUH CMBICHI IOPSAKOBOIO HOMEpA, HOMEpPOB
nepuoza U rpymmnsl ieMenTa. Ctpoenue aromoB. CocTaB aTOMHBIX sifiep. M30Tonel. DIeKTpOHBI.
CtpoeHue 3IIeKTPOHHBIX 000JI049eK aTOMOB MepBbIX 20 XuMuueckux 3neMeHToB [lepuonndeckoit
cucremsl JI.M1. MenneneeBa. XapakTepucTKa XMMHYECKOTO 3JIEMEHTA 10 €ro IOJIOKECHUIO B
[lepuonnueckoii cucreme .M. Menneneea. 3aKOHOMEPHOCTH HM3MEHEHHs pajnyca aTOMOB
XVUMHMUYECKHX DJIEMEHTOB, METAJUNIMYECKUX M HEMETANIMYECKUX CBOMCTB IO TIpylmnaMm H
nepuoaaMm. 3HaueHue llepuonnueckoro 3akoHa u Ilepuoguueckoll CUCTEMBI XMMHUYECKUX
JJIEMEHTOB Ul Pa3sBUTUS Haykn M npakTuku. JI.MI. MenneneeB — yd€HBI M TIpakJaHUH.
Xumunueckas cBsi3b. KoBaseHTHas (IosisipHas U HEMOJIApHAsi) CBSA3b. DJIEKTPOOTPULIATEIBLHOCTD
XUMHUYECKHX  d1eMeHTOB. HMonnas  cBasp.  CreneHb  okucieHus.  OKHUCINTENBHO-
BOCCTAaHOBUTENbHBIE peakiuu. [Ipouecchl oOkuCIeHUs U BoccTaHOBIeHUS. OKuciauTenu u
BOCCTAHOBUTEJIH.

Xumuueckuii 5Kcnepumenm:
n3yudeHre o0pasloB BEIIEeCTB METAIJIOB U HEMETAJLIOB,
B3aMMOJEICTBYE TMAPOKCUAA LIMHKA C PACTBOPAMHU KHMCJIOT U I1IEJI0YEH,



MIPOBE/ICHUE ONBITOB, WLUIFOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaknuii (ropeHue, peakiuu pa3ioKeHHs, COSTUHEHNS).

MexnpeaMeTHbI€ CBSI3H

Peanuzanust MeXnpeIMETHBIX CBS3€H MPU U3yYECHUH XUMHHU B 8 KJIacCe OCYIIECTBISAETCS
Yyepe3 UCTIOIb30BaHUe KaK OONIMX €CTeCTBEHHOHAYYHBIX MOHATHH, TaK U MOHATUH, SIBIISTFOLITIXCS
CHUCTEMHBIMU ISl OT/IEJIbHBIX MPEJAMETOB €CTECTBEHHOHAYYHOT'O IIUKJIA.

OOmrre ecTecTBEHHOHAYYHBIC IMOHATHS: HAyYHBIA (DaKT, THIIOTE3a, TEOPHs, 3aKOH,
aHauM3, CHHTE3,  KiIacCU(UKAIMs,  MEePUOAUYHOCTb,  HAOJIOJCHHE,  HKCIEPHUMEHT,
MOJICIIMPOBAHKE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

Qusuxa: Matepus, aToM, ODJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIWJ, H30TOIBI,
palMOaKTUBHOCTh, MOJIEKYJIa, DJEKTPUYECKUN 3apsii, BEIIECTBO, Telo, 00BEM, arperaTHoe
COCTOSIHUME BEILIEeCTBA, ra3, (M3NYECKHE BEIUYMHBI, €IUHMIIBI U3MEPEHUs,, KOCMOC, IUIAHETHI,
3BE3061, CoHIIE.

buonoeus: porocuntes, npixanue, ouochepa.
leoepagusa: armocdepa, rtuapocdepa, MUHEpabl, TOPHBIE TOPOABI, TOJE3HBIC
HCKOIIaeMble, TOTUTUBO, BOJIHBIE PECYPCHI.
9 KJIACC

BemecTtBo n XxuMuyeckasi peakius

Ilepuognueckuit 3akoH. Ilepumomnueckass cucrema xumuyeckux dnementos 1.
MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB XUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX IEPUOMOB, Kalus, KajblUsl U UX COEAUHEHUH B COOTBETCTBUM C
MoJIOKEeHUueM 3yeMeHToB B Ilepuogmueckoil cucteme M cTpoeHMEM HUX aroMoB. CTpoeHue
BEILIECTBA: BUJbl XUMUYECKON CBSI3U. THUIIBI KPUCTAIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOWCTB
BElIECTBA OT THUIA KPUCTAUIMYECKOM pEemETKU U BHAa XuMudeckon cBs3u. Knaccudukanus u
HOMEHKJIaTypa HEOPraHWYECKUX BEIECTB. XMMHUYECKHE CBOMCTBAa BEILECTB, OTHOCSILUXCS K
pa3IMYHBIM KJIacCaM HEOPraHUYECKUX COEJUHEHUN, T'€HETHYeCKash CBA3b HEOPraHUYECKUX
BemiecTB. Knaccudukanuss XMMHYECKHX PpEakIUil MO pas3IuyHbIM TNpHU3HaKam (10 YUCIy U
COCTaBY y4acTBYIOIIUX B PEaKIUU BEIIECTB, MO TEIJIOBOMY 3(h(DEKTy, 10 U3MEHEHUIO CTEIeHEeH
OKHUCJICHUS XMMUYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, IO yYACTHIO KaTalu3aropa). JK30- H
SHIOTEPMUYECKHE PEAKIUU, TEPMOXUMUYECKHE YpaBHEHMs. [IoHATHE O CKOPOCTH XUMUYECKOU
peakuuu. I[loHsiTue 00 o0OpaTUMBIX M HEOOpaTMMbBIX XMMMUYECKHUX peakuusax. [lonstue o
TOMOI€HHBIX M TeTeporeHHbIXx peakuusx. llonstue o kartanmusze. [loHATHE O XMMHYECKOM
paBHOBecuM. DakTOpbl, BIUAIOIIME HA CKOPOCTh XUMHUYECKOW pEaKUUU M IOJOKEHUE
XUMHYECKOTO paBHOBeCHs. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUHU, SJICKTPOHHBINA OaaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHON  peakiuu. CocTaBieHUE YpPaBHEHUH  OKHCIUTENbHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUNA C HCIOJB30BaHMEM METOJla AJIEKTpPOHHOro Oananca. Teopus
AIIEKTPOJIMTUYECKON JUCCOLMALMU. OJIEKTPOJIUTBI M HEINEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHnusM JuccoManuy BELIECTB € PAa3jIM4YHBIMU BHJIAMH XUMHUYECKOW CBs3u. CTeneHb
muccoranmi. CunbHble W cladble AIIEKTPONUTHL. Peakumu HMOHHOrO oOOMeHa. Y CIIOBHS
MPOTEKaHUsl PEeaKIMii HOHHOTO OOMEHa, MOJIHbIE U COKpAIIEHHbIE HOHHBIE YPaBHEHUS peaKlUi.
CBoiicTBa KHCIIOT, OCHOBaHHMH M COJed B CBETE MPEJCTABICHUHA 00 HIIEKTPOIUTHIECKON
aucconuanuu. KauecTBeHHbIE peakiny Ha MOHBL. [loHsATHE O rapOIn3e Coeil.

Xumuueckuil sxcnepumenm:

03HAKOMJICHHE C MOJEISIMHU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHX BEIECTB —
METAJIJIOB ¥ HEeMeTaJJIoB (Tpadurta U aiMasa), CII0KHBIX BEHIECTB (XJIOpH/Ia HATPHS),

HCCJIEIOBAHUE 3aBUCHUMOCTH CKOPOCTHM XHMMHYECKOW pEakUuu OT BO3JACHCTBHUSA
pa3NIuYHbIX (PAKTOPOB,

HCCJIEI0BAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,

npouecca JUCCOLMALNU KHUCIIOT, IIeJouel U coieil (BO3MOXKHO HCIOJIb30BAaHUE BHUJIEO
MaTepHuasoB),

IIPOBEJICHUE ONBITOB, WJUIIOCTPUPYIOUIMX MPU3HAKU IPOTEKAHUS PEAKIHUI HOHHOIO
obmeHa (0Opa3oBaHUE OcajiKa, BBIICTICHUE Ta3a, 00pa30BaHHUE BOJIbI),



OMBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUMA
(ropeHme, peakiuy pa3IokKeHUs, COCTUHECHHUS ),
pacro3HaBaHHe HEOPTAHMUECKUX BEIIECTB C MOMOINIbIO0 KAU€CTBEHHBIX PEAKIUi HA NOHBI,
pelieHue IKCIIepUMEHTaIbHBIX 3a/1a4.

Hemetannel n ux coequHeHus

OOmast xapakrtepucTuka rajnoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIE
creneHn okucieHus. CtpoeHue W (U3NYECKHE CBOMCTBA MPOCTHIX BELIECTB — TIaJOTEHOB.
XUMHYECKHE CBOWCTBA Ha IpUMeEpe Xjopa (B3aMMOAEHCTBHE C MeETajulaMH, HEMETasllaMH,
menoyamu).  XijopoBogopona. ConsiHas KUCIOTa, XHMHYECKHE CBOWMCTBA, IMOTy4YEHUE,
npuMeHeHue. JIencTBre XJ10pa U XJIOPOBOIOPOJa HAa OpraHu3M 4elloBeKa. BakHenme XJI0puabl
U UX HaxoxJeHue B npupoje. Obmas xapaktepucTuka neMeHToB VIA-rpymmbsl. OcoOeHHOCTH
CTPOCHHUSI aTOMOB, XapakTepHble CcTerneHu okuciaeHus. CTpoeHne W (U3NYECKHE CBOWCTBA
MPOCTHIX BEIIECTB — KHUCIOpOJAa M Cepbl. AJJIOTPOINHbIE MOAM(PHUKAIMN KHUCIOPOAA U CEpHI.
Xummnueckue cBoiicTBa cepbl. CepoBOJOPO, CTpoeHHEe, (PU3HMUECKUe U XMMUYECKHE CBOICTBA.
Oxcuapl cepbl Kak NpPEICTaBUTENM KUCIOTHBIX OKcuIoB. CepHas KucioTa, (U3NYECKUE U
XMMUYECKHe CBOHCTBa (00lIuMe Kak NpeACTaBUTeNs Kiacca KUCIOT U creruduyeckue).
XuUMUYeCcKHe peakllnu, JieXallie B OCHOBE IPOMBIIUIEHHOTO Croco0a MOJMydyeHUs CEpHOM
kucaotThl. [Ipumenenune cepHoi kuciaoThl. CoilM CEPHOM KUCIIOTHI, KAUECTBEHHAs! peaklMs Ha
cynbdaT-uoH. HaxoxaeHue cepsl m €€ COCAMHEHUH B NpHUpojae. XUMHUYECKOE 3arps3HEHUE
OKpYXarollel cpeabl COECIUHEHUSMHU CEpbl (KUCIOTHBIE HOXAW, 3arpsi3HEHUE BO3yXa U
BOZI0OEMOB), CIOCOOBI ero mpenoTBpamieHus. OOmas XapakKTEepUCTHKA JJIEMEHTOB V A-TpYIIIbIL.
OCoOEHHOCTH CTPOEHUSI AaTOMOB, XapaKTE€pPHbIE CTENEHW OKHCICHHA. A30T, pacCpOCTpaHEHUE B
npupoje, Gpuznueckne U XUMHUYECKHe CBOMCTBA. KpyroBopor azora B mpupoje. AMMHUAK, €ro
¢u3nueckue W XMMHUYECKHE CBOICTBA, MoinydyeHHe H mpuMeHeHue. Conu aMMOHHUS, HUX
¢buznyeckne U XMMHUYECKHe CBOWCTBA, puMeHeHne. KauecTBeHHas peakiys Ha HOHbBI aMMOHHSL.
A3oTHasg KkucioTa, €€ Moiy4yeHHe, (U3MUYECKHEe U XHMHUYECKHe CBoiWcTBa (0o0mue Kak
MpEeJICTaBUTEINS Kilacca KUCIOT U crienuduyeckue). Mcnonb3oBaHue HUTPATOB U COJIed aMMOHUS
B KayecTBE MHUHEPAIbHBIX YIAOOpeHH. XUMHUYECKOE 3arps3HEHUE OKpYXKarolled cpeabl
COEIMHEHUSIMU a30Ta (KUCIIOTHBIE JTOKIH, 3arpsA3HEeHHE BO3AyXa, MOYBBI U Boj10EMOB). Docdop,
aJuioTponHbie Mogudukanuu dpochopa, pusnueckue n xummuueckue coiicrsa. Oxeup ocdopa
(V) u dochopnas kucnora, puznyeckne U XMMUIECKHAE CBOMCTBA, MoyrydeHue. Vcnonp3oBaHue
¢dochaToB B KauecTBE MUHEpPAIbHBIX yHoOpeHuil. OOmias xapakTepucTuka 3yeMeHTOB [VA-
rpynnbl. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTepHble CTENEHH OKUCICHHs. YTJIepo[,
AJUIOTPONHbIE MOAM(UKALNKU, pacHpOCTpaHEHUE B MpPUPOJe, (PU3MUYECKHME H XUMHUYECKUE
cBoricTBa. Aacop6omus. Kpyrosopot yriepona B npupoje. OKCuasl yriaepojaa, ux Gusndeckue u
XUMHUYECKHE CBOMCTBA, JCHCTBME HA JKUBBIE OpraHuW3Mbl, IIOJIY4YEHHE U IPUMEHEHHUE.
DKOJIOTHYECKUE TpOoOIeMBbl, CBs3aHHbIE ¢ OokcuaoMm yriaepona (IV), rumore3a riobambHOTO
MOTEIUICHUS KJIMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas kuciaota U e€ colu, ux (QU3NUecKue u
XUMHUYECKHE CBOWCTBA, NOJyuyeHUe U npuMeHeHue. KadecTBeHHas peakiivs Ha KapOOHAaTHOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEAWIMHE, MPOMBIIUIEHHOCTH U CEJIHCKOM XO3sHCTBE.
[TepBoHayasbHbIe MOHATHSI 00 OPraHUYECKUX BEIIECTBaX KakK O COSAMHEHMSIX yriiepoja (MeTaH,
9TaH, STWIEH, alETWIEH, JTaHoJ, T[JMIEpPUH, YKCYCHas KucioTa). IIpuponHble HCTOYHMKU
YTIIEBOJIOPOOB (YroJib, IPUPOAHBIN Ta3, HEPTh), MPOAYKTHI UX MepepadboTku (OCH3WH), UX POJIb
B OBITY ¥ HPOMBIIIICHHOCTU. [IoHATHE O OMOIOTMYECKH Ba)KHBIX BEIIECTBaX: JKUpax, Oenkax,
YIJIEBOJAX — M WX POJIM B JKM3HM 4YelOBeKa. MarepuanabHOE €IMHCTBO OpPraHUYECKUX U
HEOpraHMuecKux coenuHeHnid. Kpemuui, ero ¢pusndyeckue 1 XUMHYECKUE CBOWCTBA, IMOJIy4YEeHUE
u npuMeHenue. CoeuHeHNUs KpeMHuUs B npupoze. O0mue npeacTaBieHns o0 OKCHIe KPEeMHHUS
(IV) u xpemuueBoit kuciore. CHIMKAThI, UX HCIOJb30BAaHHE B OBITY, B NMPOMBIIUIEHHOCTH.
Baxkneiiimme cTpouTenbHble MaTepuaibl: KepaMuKa, CTEKJIO, LIEMEHT, OETOH, >Kele300€TOH.
[Tpo6nembl 0€30MacHOr0 UCTIOIB30BAHUS CTPOUTENIBHBIX MATEPUAIIOB B IIOBCEIHEBHON KU3HH.

Xumuueckuu dKcnepumenm:

u3yudeHne o0pas3IoB HEOPraHMUECKUX BEIIECTB, CBOMCTB CONISTHON KUCIIOTHI,



MpOBEJICHNE KAauyeCTBEHHBIX PEAKIUil Ha XJIOPHUA-MOHBI U HAOIIOJCHHE MPU3HAKOB UX
MPOTEKAHUS,

OTIBITHI, OTpaXKAKIIKe (PU3MUECKUE U XUMUYECKHE CBOMCTBA TAJIOTEHOB U UX COCIMHEHUN
(BO3MOYHO HCITOJIb30BaHNE BUAEOMATEPUATIOB),

03HAKOMIJICHHE C 00pa3IaMu XJIOPUI0B (TaJIOT€HUIOB),

O3HaKOMJIEHHE C Oo0pa3laMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB),

HaOoleHue mporecca OOyTrIMBaHUS caxapa IOJA JEHCTBHEM KOHLIEHTPUPOBaAHHOU
CEpHOM KHUCIIOTHI,

U3y4YeHHE XMMHYECKHUX CBOWCTB Pa30aBIIEHHON CEpHON KUCIOTHI,

MPOBEJICHNE KA4YECTBEHHON peaknuu Ha Ccylnb(ar-uoH U HaOMIOJCHUE MpH3HaKa e€
MPOTEKAHUS,

O3HAaKOMJICHHE C (HU3UYECKMMH CBOHCTBaMHU a3oTa, ¢ochopa U UX COCIUHEHUN
(BOBMOXHO HCHOJIB30BaHUE BHUAEOMATEPUATIOB), oOpa3uamMu  a30THBIX MU (PochopHBIX
y10OpeHui,

noJrydyeHue, coorpanue, pacrio3HaBaHUE U U3y4YeHHE CBOICTB aMMHaKa,

MPOBEJICHNE KAueCTBEHHBIX peakluid Ha HMOH aMMOHHUS U Qochar-MOH U H3yueHUE
MPU3HAKOB MX MPOTEKAHUS,

B3aUMOJICHICTBUE KOHUEHTPUPOBAHHOW a30THOM KHUCJIOTBI C MeIbl0 (BO3MOKHO
MCIIOJIb30BaHUE BUIEOMATEPUAOB),

U3yYeHHE MOJIeIe KPUCTATUYECKIX PEemETOK anmasa, rpaduTta, pymnepena,

O03HAaKOMJIEHHE C TMPOILIECCOM aACcOpOLMU PacCTBOPEHHBIX BELIECTB AKTHBUPOBAHHBIM
YIJIEM U yCTPOMCTBOM IIPOTUBOrasa,

noJiyueHue, coonpanue, pacrio3HaBaHHe U U3yUYE€HHE CBOMCTB YIJIEKUCIIOrO rasa,

NpOBEJICHNE KAa4eCTBEHHBIX peakIWii Ha KapOOHAT W CHJIMKAT-UOHBI U H3yYeHUE
MPU3HAKOB MX MPOTEKAHUS,

03HAaKOMJICHUE C MTPOJIYKIIMEH CUIIMKATHOW MPOMBILIIIEHHOCTH,

peleHne SKCIEPUMEHTATBHBIX 3a7ad 1o TeMe «BaxHelmme HeMeTalulbl U HX
COCIIUHEHUS.

Mertauibl ¥ UX COCTUMHCHUS

OO0miass XapakTepUCTUKAa XHUMHUYECKHUX DJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU HUX
nosioxkenus B llepuoauyeckon cucreme xuMuueckux 3yeMeHToB JI.1. MenneneeBa u cTpoeHUs
atomoB. CTpoeHue MeTaioB. MeTtammnyeckas CBs3b W MeETaUIMYECKas KPUCTAINYECKas
pemérka. OJIEKTPOXUMHYECKUH psiA HanpsDKeHUH MeTaiioB. Pu3nueckne U XHUMHUYECKUE
cBoiicTBa MeTauioB. O0mue crnocoObl MOy4eHUsT MeTaylIoB. [oHATHE O KOPpPO3UM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI X OT Koppo3uu. CIaBsl (CTallb, 9yTYH, TIOPATIOMUHIMA, OpOH3a) U
UX TpUMEHEeHHe B ObITYy W NOpOMBIIUIEHHOCTH. IllenouHble MeTamibl: MOJIOKEHHE B
[Tepuoanueckoit cucreme xumuueckux sneMeHtoB .M. MenpaeneeBa, cTpoeHHE HUX aTOMOB,
HaxoxaeHue B npupoje. dusznueckue u XUMUYECKUE CBOMCTBA (Ha MpUMEpPE HATPUS U Kajus).
Oxcuabl U TUAPOKCUIBI HATPUS U Kanus. [IpuMeHeHne men0uHbIX METAIUIOB U UX COCAUHEHUH.
[[lenoyHo3emMenbHbIE METAUIBl MAarHUM W Kadbluid: TmosiokeHwe B llepumomnueckod cucreme
xumudeckux syeMeHtoB J[.M. MenzeneeBa, cTpoeHHE MX aTOMOB, HaXOXICHUE B IIPUPOJE.
duznyeckre ¥ XMMHUYECKHE CBOMCTBA MarHus M Kajablus. BakHelline coeanHEHUs KalbLUs
(oxcua, ruapokcun, comu). JKECTKOCTH BOJABI M CIOCOOBI €€ yCTpaHEeHus. AJIOMHUHUI:
nonoxkenue B Ilepuoamdeckoin cucreme xumuieckux snementoB [[.M. MenneneeBa, crpoeHue
aToMa, HaXOXKJeHue B mpupoje. Puzndeckrue 1 XUMUIECKIEe CBOMCTBA AIFOMUHMS. AMDOTEpHBIE
CBOICTBa OKCHJA U THApPOKcUIa antoMuHuA. JKenezo: monoxxenue B Ilepuoguueckoil cucreme
xumudeckux dsyeMeHtoB J[.M. MennaeneeBa, CTpoeHME AaToMa, HAxXOXXJIEHUE B IPUPOJE.
duznueckre W XUMHYECKHE CBOMCTBa kene3a. OKcuabl, THAPOKCUIb U conu skenesa (I1) u
skenesa (I11), ux coctaB, CBOMCTBA U MOJTyYEHHE.

Xumuueckuul 5KCnepumenm:

03HAKOMJICHHE C 00pa3ilaMi METAJIOB H CIIABOB, UX (PHU3UYECKIUMH CBOHCTBAMH,



U3yYCHHE  pe3ylbTaTOB  KOPPO3MH  METAUIOB  (BO3MOXKHO  HCIOJh30BAaHUE
BHJICOMATEPHAIIOB),

OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHAA KalubllUs W HATPUS C BOJMOH (BO3MOXKHO
HCITOJIh30BAaHNE BUICOMATEPHAIIOB),

HCCIICIOBAHNE CBOMCTB KECTKOM BOJIBI,

TpoIriecca TOpPeHHsI JKelie3a B KUCI0po i€ (BO3MOXKHO MCTIOJIb30BAaHUE BUICOMATEPHUAIIOB),

MPU3HAKOB MPOTEKAHUS KAUeCTBEHHBIX PEAKINI HA MOHBI (MarHUs, KaJbIlHsl, aTFOMUHUSA,
uuHKa, xxenes3a (I11) u xenesa (I111), mequ (II),
HaOII0/IEHUE W OTMHMCAHKUE TIPOIECCOB OKPAIIMBAHUS TUIAMEHM MOHAMH HATpPUS, KaJus U
KaJIbIHsl (BO3MOKHO MCIIOJIb30BAaHUE BUICOMATEPHAITIOB),

uccienoBanre aM()OTEPHBIX CBOMCTB THAPOKCUIA aTIOMUHUS U TUAPOKCHIA IIMHKA,

pEIICHUE DSKCIEPUMEHTANBHBIX 3a7ad 1Mo Teme «BaxHedmme MeTaibl U UX

COCTUHEHUS.

XUMHs ¥ OKpyKarouas cpena

BemectBa 1 maTepualibl B MOBCEIHEBHOW )KM3HU YeslOBeKa. be3onacHoe MCIonb30BaHue
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. IlepBas moMomip MpH XUMHUYECKHX OXKOTax U
OTpaBJeHMUSIX. XHUMHUECKOE 3arps3HEHHE OKpYyXarolel cpenbl (mpenenbHas IOMyCTUMAas
koH1eHTparus Bemects (ganee — [1/1K). Ponbs xuMuu B pelieHu# SKOJIOTHYECKHUX TMPoOIIeM.

Xumuueckuu sKcnepumenm:

u3y4eHrne o0pa3IoB MaTepHANIOB (CTEKIIO, CIIABBI METAIIJIOB, TOJIMMEPHBIE MATEPHUAIIHI).

MexnpeaMeTHbIE CBA3U

Peanuzanus MexnpeIMeTHBIX CBS3EH MpU U3YYEHHH XUMUU B 9 KJacce OCyIIeCTBISETCS
yepe3 UCIOJb30BAHUE KAaK OOIIMX eCTECTBEHHO-HAYYHBIX IMOHATHH, TaK W TIOHATHUH,
SBIISFOIIUXCSI CHCTEMHBIMHU TSI OT/AETIBHBIX MPEIMETOB €CTECTBEHHOHAYYHOTO IIUKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC IMOHSATHUS: HAy4YHBIM (DakT, TUINOTE3a, 3aKOH, TEOPHs,
aHalu3,  CHHTE3,  KijacCUPUKalus,  MNEPUOAUYHOCTb,  HAOJIOJEHHE,  DKCHEPHUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHS, MATCPUAITEL.

Qu3uka: wMaTepusi, aTOM, OJJIEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIWJ, H3OTOIBI,
PaIMOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUYECKUM 3apsii, MPOBOJHUKH, TMOJYNPOBOAHUKH,
JTUDIIEKTPUKHU, (DOTOIJEMEHT, BEIIECTBO, TeNO, 00bEM, arperaTHOe COCTOSIHME BEIECTBa, ras,
pacTBOp, PacCTBOPUMOCTh, KPHUCTAJUIMYECKAs PEMIETKA, CIUIaBbl, (U3UYECKUE BEIMYUHBI,
€IMHULIBI U3MEPEHUs, KOCMHUECKOE MPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, CoHIIE.

buonocus: dporocunHrtes, npixanue, Ouocdepa, IKOCHCTEMa, MUHEpPAIbHBIE yI0OpEHMUS,
MHUKPO3JIEMEHTbI, MAKPOAJIEMEHTHI, MTUTATEIbHBIE BEIIECCTBA.

T'eocpagpua: armochepa, rtumpochepa, MUHEpAIbl, TOPHBIE TOPOJIBI, TOJE3HBIC
HCKOIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUHN
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATHBI

Jluunocmuvle pe3ynrbmamsl OCBOSHHS IMPOTPAaMMBI OCHOBHOTO 0OIIero oOpa3oBaHuUs
JIOCTUTAIOTCS B X0J1e 00yYEeHHsI XUMUU B €IMHCTBE Y4eOHOM M BOCIIUTATEIbHON JEATEIILHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMU  POCCUMCKUMHU  COLIMOKYJIBTYPHBIMA M JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPHUHITHIMU B OOILECTBE MpaBUJIaMH MU HOPMaMU MOBEICHUS U
CHOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHUSA, CAMOPA3BUTHUS M COLIMATM3ALINN 00YYarOIUXCS.

JIn4HOCTHBIE PpEe3yJIbTaThl OTPAXKAalOT TOTOBHOCTH OOYYAIOHIMXCS PYKOBOACTBOBATHCS
CHUCTEMOM TMO3UTUBHBIX IICHHOCTHBIX OPHUEHTALMHA M PaCHIMPEHUE ONbITA JIEATEIHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) nampuomuueckoeo 6ocnumanus: UEHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY
KyJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO, MOHMMAHHUS 3HAYCHUS XHUMHUYECKOM
HAYKH B )KM3HHM COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BIa/IETh JOCTOBEPHOI MH(pOpManueit o



MEPEeIOBBIX  JOCTHMKEHHUSIX M OTKPBITHSIX  MHPOBOM M OTEUECTBEHHOW  XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MHpa 1 0OIIECTBA;

2) epadicoanckoeo eocnumarus: TPEACTABICHUS O COIMAIBHBIX HOpMax M MpaBHIIAX
MEXJIMIHOCTHBIX ~ OTHOIICHWA B KOJUICKTHBE, KOMMYHHKATUBHOW KOMIICTCHTHOCTH B
OOIIECTBEHHO  TMOJIG3HOW, y4eOHOMCCIIEeNOBATEIbCKONW, TBOPYECKOM H  JAPYTrUX  BUAAX
JIeATETLHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW EATETbHOCTH TPH BBIMOIHEHUU
y4eOHBIX, TO3HABATEIbHBIX 3a/1a4, BBIOJHEHUU XUMHUYECKUX OKCIEPHUMEHTOB, CO3JIaHUU
Y4eOHBIX TMPOEKTOB, CTPEMJICHHsS] K B3aMMOIIOHMMAHHMIO M B3aWMOIIOMOINM B TPOIECCE ITOU
y4eOHOM JIeATEeTHbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE TIOBE/IECHUE U TIOCTYIKH CBOMX TOBapHUIICH
C TIO3UIIMY HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIICICTBUM MTOCTYTIKOB;

3) yennocmu HayyHO20 NOZHAHUSL:

-MUPOBO33pPEHYECKHUE TIPEACTABICHUS O BEIIECTBE HM XWMHUYECKOW  PEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABIISIIOLIME OCHOBY IS
MOHUMAaHWsA CYIIHOCTH HAy4YHOW KApTUHBI MHUpA, TMpeACTaBiIeHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aUMOCBA35AX YEJIOBEKa C MPUPOJHON CpeAoid, O poiau
XUMUU B TIO3HAHHUH 3TUX 3aKOHOMEPHOCTEH;

-TI03HABATEeNbHBIC MOTHBBI, HAMPABICHHBIC HA IOJYYCHHE HOBBIX 3HAHHH IO XHWMUH,
HeoOXoauMbIie i OOBSCHEHHS HAOIIOJaeMbIX TIPOIECCOB M SBJICHHWM, TO3HABATEIHHOM,
WH(POPMAIIMOHHON U YUTATEIBCKOM KYJIbTYpPhI, B TOM YHCJIE HABBIKOB CAMOCTOSITETEHOM paOOTHI
C Yy4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPATypOH, JOCTYIMHBIMH TEXHUYECKHUMH CPEICTBAMU
WH(GOPMAIIMOHHBIX TEXHOJIOTH;

- UHTEpeC K OOYYECHHIO U TTO3HAHUIO, JTIOO03HATEILHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHNI0, IPOSKTHOW M HCCIEAOBATEIBCKOW JEATEIHHOCTH, K OCO3HAHHOMY BBIOOpY
HaIPaBJIECHHOCTH W YPOBHS OOYYCHHS B JaJIbHEHUIIIEM;

4) dopmuposanus Kyremypsl 300po6bs: OCO3HAHHE LIEHHOCTU KH3HU, OTBETCTBEHHOTO
OTHOIIIEHUS K CBOEMY 3/I0pOBBIO, YCTAaHOBKM Ha 3J0pPOBBIA 00pa3 JKHW3HH, OCO3HAHUE
MOCNEACTBUA W HENPUATHE BPEIHBIX TMPUBBIUEK (YMOTPEOJICHUS alKOTOols, HApKOTHKOB,
KypeHHsI), HEOOXOJUMOCTH COONIOJEHUS NpaBWJI O€30IMacHOCTH TpU  OOpalleHHH C
XUMHYECKUMHU BEIIECTBAMH B OBITY M PEAIbHOM JKU3HH;

5) mpyoosoeo eocnumanus: AHTEPEC K MPAKTUYECKOMY H3Y4YeHHUIO0 Tpodeccrii U Tpyna
Pa3IMYHOTO POJIa, YBAXKEHHE K TPYAY M pe3ylbTaTaM TPYJIOBOU JAEATEILHOCTH, B TOM YHUCIIe Ha
OCHOBE NMPUMEHEHHS TPEIMETHBIX 3HAHHHA 110 XWMHUH, OCO3HAHHBIH BHIOOP WHIMBHIYyaJIbHOM
TPACKTOPUH MPOJOIDKEHUS 00pa30BaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K
XUMHUH, OOIIECTBEHHBIX MHTEPECOB M TOTPEOHOCTEH, YCIemHON MpoQeCcCHOHATBHON
NESTEIIbHOCTH W Pa3BUTHS  HEOOXOJUMBIX YMEHHH, TOTOBHOCTh aJaliTUPOBAThCA B
poQeCCHOHAIBHON CPEeJIe;

6) 9KON02UYECKO20 BOCNUMAHUSL:

-OKOJIOTHYECKH I1€JIeCO00pa3HOe OTHOIIEHHWE K MPUPOJEC KaK HMCTOYHUKY KU3HH Ha
3emiie, OCHOBE €€ CyIleCTBOBAHUS, TOHMMaHWE IEHHOCTU 3/I0pOBOTO M Oe30macHoro obpasa
KU3HH, OTBETCTBEHHOE OTHOIIICHUE K COOCTBEHHOMY (PH3NYECKOMY U TICUXUIECKOMY 3/I0POBBIO,
OCO3HaHHE IIEHHOCTH COOJIO/ICHHUS MPaBUil OE30MMaCHOTO MOBEACHUS MPU paboTe ¢ BEIIeCTBAMH,
a TaKXKe B CUTYAITUAX, YTPOKAIOIINX 370POBBIO M KU3HU JIFO/ICH;

- CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMHH, I PEIICHUS
3a/1a4, CBA3aHHBIX C OKPYXAIONIEH MPUPOJTHON CPEeAOid, 11 MOBBIIICHUS YPOBHS IKOJIOTHUECKON
KyJbTYpPbl, OCO3HAHUS TTI00ATBFHOTO XapaKTepa HKOJIOTHYECKUX MPOOIeM U MyTed UX perIeHUs
MOCPEJICTBOM METOJIOB XMMHH, IKOJOTHUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MO3HABATENILHON, KOMMYHUKATUBHOW U COIIMATBLHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe merampenMeTHBIX Pe3yJbTATOB BBIACTSIOT 3HAUMMBIC Al (pOpMHUpOBAHUS
MHPOBO33pEHUS OOIICHAYYHBIC MOHATHSA (3aKOH, TEOPHsl, MPUHIIMII, THIOTEe3a, (PakT, cucTema,
MPOIIECC, IKCTIEPUMEHT U JIPYTOE.), KOTOPhIE UCTOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeAMETax U MO3BOJIIOT HA OCHOBE 3HAHUN M3 ATHX MPEAMETOB (HOPMHUPOBATH MPEICTABICHUE O



[EJIOCTHOW HAyYHOW KapTHUHE MHpa, U YHHUBEpCAIbHbIE Y4eOHbIE NEHCTBUS (IIO3HABATEIbHBIE,
KOMMYHHKATHBHBIC, PETYJIATHBHBIC), KOTOpPhIE OOCCIEUYMBAOT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEILHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YIEOHOM e TEIbHOCTH.

[To3HaBaTenbHbIE YHUBEPCATIbHBIC YUCOHBIC IEUCTBUS

baszosvle  nocuueckue Oeilicmeus: yMEHUS HCIONB30BaThb MPHUEMBI  JIOTUYECKOTO
MBIIUICHUS P OCBOCHUH 3HAHMIA:

-pacKpbIBaTh CMBICT XMMHUYECKUX TOHATUN (BBIAETATh UX XapaKTEpHbIE MNpPHU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JIPYTUMU TOHATUSMU), UCIIONH30BATh MOHSATHUS JJIsi OOBICHEHUS
OTIENbHBIX (DAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KpPUTEPUM I KJIacCHU(PUKAIUU
XUMHYECKUX BEIIECTB U XUMUYECKUX PEAKIINI, YyCTaHABINBATh MPUUUHHO-CIICICTBEHHBIC CBS3H
MeX1y 00BEKTaMHU U3yUeHUsl, CTPOUTH JIOTUYECKUE pacCykIeHus (MHAYKTUBHBIE, 1eAyKTUBHbIE,
0 aHAJIOTHH ), ATATh BBIBOJBI U 3aKIIOYCHHUS;

- YMEHHUE NPUMEHSATH B Mpoliecce MO3HAHUs MOHATHS (TpeIMETHbIE U METaIlpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIC) MOJETH, HCIONb3yeMble B XHMHH, MPEOOPa30BBIBATH MIHPOKO
MPUMEHSEMbIE B XUMHUU MOJIENIbHBIE MPEACTABICHUS — XUMHUECKUN 3HAK (CMMBOJ AJIEMEHTA),
XUMHA4YecKas ¢opMylia MU YpaBHEHHE XHMHUYECKOH pEakIuu — TpH pelieHHH Y4eOHO-
MO3HABATENIbHBIX 3a/ady, C Y4YETOM OTHUX MOJEIbHBIX NPEICTABICHUN BBIBIATH U
XapaKkTepu30BaTh CYIIECTBEHHBIE MPHU3HAKA HM3Y4YaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUUYECKHX DPEaKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUYMHHO-CIIEJICTBEHHBIE CBSI3U U
MIPOTUBOPEUHS B H3yUAEMBIX TPOIECCAX U SIBICHUSX.

basosvle uccneoosamenvckue deticmeusi:

-YMEHHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAYECTBE WHCTPYMEHTA MO3HAHMS, a
Takke B KayeCTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPAaBUILHOCTU
BBICKA3bIBAEMBIX CYXKICHHIA,

-npuoOpeTeHrne OmbiTa MO IUIAHUPOBAHHIO, OPraHU3ALMU U MPOBEACHUIO YUECHHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0M IPOIIecca, CAMOCTOSTENIbHO IPOTHO3UPOBATH €T0
pe3ynbTaT, (GopMyJIHpoBaTh OOOOIIEHHS M BBIBOJBI MO pe3yJbTaTaM MNPOBEAEHHOIO OIBITA,
WCCJICTOBAHMSI, COCTABIIATh OTUET O POACIAaHHON paboTe.

Paboma ¢ ungopmayueri:

- YMEHHUE BBIOMpPATh, aHAIM3HPOBATh M HHTEPIPETHPOBATH HHPOPMAIUIO PA3IAIHBIX
BUJOB U (OpPM MpelCTaBICHUs, MOJIYyYaeMYI0 U3 Pa3HbIX HCTOYHHKOB (HAYYHOIOMYJISpHAS
TUTepaTypa XHMHYECKOTO COJAEpIKaHWs, CIPaBOYHbIE TocoOus, pecypchl VHTepHETa),
KPUTHYECKH OIICHUBATh MPOTUBOPEUNBYIO U HEIOCTOBEPHYIO MH(OPMAIIHIO;

-yMEHHUE MPUMEHSTh Pa3InYHbIe METOMBI U 3aMpPOCHl MPHU MOUCKE U 0TOOpe HHPOpMAIIH
U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMMBIX JJIS BBIMOJHEHUS Y4EOHBIX U MO3HABATEIbHBIX
3a]1a4 OIMpeIeIEHHOTO TUTIA, MPUOOPETEHHNE OMBbITA B 00JIACTH UCTIOIB30BaHUS WHPOPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBJIaJlecHNE KyJIbTYpPO aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIBHYIO (OpMY MpeaCcTaBICHUS
uHbOpMallMl U WUTIOCTPUPOBATh pelllaeMble 3a/layll HECIOXKHBIMU CXEMaMH, Juarpammami,
npyrumu GpopmamMu rpaduky U ©X KOMOUHALUSAMU;

- YMEHHE HCIOJIb30BaTh M aHAJIM3UPOBATh B Ipoliecce YYeOHON M UCCIIe0BaTEeIbCKOM
JESTEIIbHOCTH HH(POPMAIIHIO O BIUSHUYU MPOMBIIUICHHOCTH, CETHCKOTO X03SHUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY>KarolEel MPUPOTHON CPEdbI.

Kommynukamugnwie ynueepcanvhvie yuednvie 0eticmsus:

yMEHHE 3aJaBaTh BOINPOCHI (B XoJe auanora W (WiM) AUCKYCCHH) TIO CYIIECTBY
obOcyxmaemMoil Tembl, (HOPMYIHpPOBaTH CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MPEJI0KEHHOM 3a/1a4H;

- TpuUOOpeTeHWE OMbITa TPE3CHTAUU PE3YJIBTATOB BBHITIOJHEHHUS XHUMHUYECKOTO
JKCIIepUMEeHTa (71abopaTOPHOTO OMbITa, JTA0OPATOPHON PabOTHI IO MCCIECIOBAHUIO CBOMCTB
BEIIECTB, YI€OHOTO MPOEKTA);

- 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEpCTHHUKAMHU IO3HABATEIbHON U
MCCIIEIOBATENILCKON NIEATENHbHOCTH MPHU PEIICHHH BO3HUKAIOIIUX MPOOJEeM Ha OCHOBE YyuéTa



OOIIMX MHTEPECOB M COTJAcOBaHMs MO3ULUH (00CYXIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMbI», KOOPAMHALIMS COBMECTHBIX JIEUCTBUMN, ONpe/ie]IeHe KPUTEPUEB M0 OLIEHKE KayecTBa
BBHITIOJTHEHHON pabOTHI U IPYTHE);

Pecynamusnvle ynusepcanvhvie yuebHvle deticmeausi:

-YyMEHHE  CaMOCTOATEIbHO  ONpENeNsTh  UENH  JACSITeNIbHOCTH,  IUJIaHUPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U IIPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIHHOCTH,
BbIOUpaTh Hambonee >(deKTHBHBIE CIMOCOOBI pelIeHUs Y4eOHBIX W IMO3HABATENBHBIX 3a/ad,
CaMOCTOSITEJIBHO COCTABJIATh WJIM KOPPEKTUPOBATH IMPEIOKEHHBIN AITOPUTM ACHUCTBUN IPHU
BBITIOTHEHUH 3aJaHUl ¢ Y4ETOM TMONy4YeHHsS HOBBIX 3HAHUNW 00 W3y4aeMmblX OOBEKTax —
BEIIECTBaX U PEaKIHIX, OLIEHUBATh COOTBETCTBUE IMOJyUEHHOTO pe3yibTaTa 3asiBICHHOM 1enu,
YMEHHE UCIONb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IPEAJiaraéMbl€ B YCJIOBUU 3aJJaHUN.

MNPEAMETHBIE PE3YJIBTATHBI

B cocrtaBe mnpenMeTHBIX pE3yNbTaTOB IO OCBOCHHUIO 0053aTENBbHOTO COIEpIKaHus,
YCTAHOBJICHHOTO JaHHOW (enepasibHOW pabodedl mporpaMMoi, BBIICISIOT: OCBOCHHBIC
0o0ydJamuMUCs Hay4YHbIe 3HAHUS, YMEHHS U CHOCOOBI JeHCTBUH, crenupudecKkue st
npeIMeTHOW o0nacTu «XUMHS», BUIBI JAEATEIBHOCTU IO TOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIIPEeTaINU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAIIHSX.

K xomnyy obyuenus ¢ 8 xknacce npeaMeTHbIE pe3yibTaThl Ha 0Aa30BOM YpPOBHE JIOJKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Y 00YHAIOIINXCSI YMEHUI:

-pacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHSATHH: aToM, MOJIEKyJa, XUMHUYCCKUN
AJIEMEHT, TPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMECh (OAHOPOAHAS M HEOIHOPOIHAs),
BaJICHTHOCTh, OTHOCUTEJIbHAs aTOMHAas U MOJEKYJspHas Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasl Macca, MaccoBas JIOJII XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJSPHBIH 00BEM,
OKCHJI, KUCJIOTa, OCHOBAHHUE, COJIb, 3JIEKTPOOTPULIATEIbHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKast
peakiusi, Kiaccu(UKaIMs peakiuil: peakiud COCTUHEHUS, PEaKIMu PpaszNoKEHUs, peakluu
3aMelIeHUs], peakIi 00MeHa, HK30- U HJO0TEPMHUUECKHE pPeaKINH, TerIoBoi 3(hdexT peaku,
SAIPO aToOMa, DIEKTPOHHBIN CIOW aToMa, aToMHasi OpOUTab, panyCc aToMa, XMMHUYECKas CBS3b,
MOJIIpHasl U HENOoJsipHas KOBAJIEHTHAs CBS3b, MOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOD,
MaccoBas J10Jis BellecTBa (MPOLEHTHAs KOHIICHTPAIHs) B PaCTBOPE;

- WUTIOCTPUPOBATh B3aMMOCBSI3h OCHOBHBIX XMMHUYECKUX TMOHATHA W TPUMEHSTH JTH
MOHSTHUS MTPU ONMKMCAHUY BEIIECTB U UX MPEBPAIICHUII;

- HUCIOJIb30BaTh XHWMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBieHHUS (OPMYJ BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

-OIpeNeNATh BaJECHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEJUHEHMSX, CTENEHb
OKHCJICHUS JIEMEHTOB B OMHAPHBIX COCTMHEHUSX, TPUHA/IIC)KHOCTh BEIIECTB K OMpPeNeIEHHOMY
KJIacCy coeauHeHuW 1o ¢dopMmyiaM, BHA XUMHUYECKON CBs3M (KOBaJeHTHAs M HWOHHAs) B
HEOPTraHUYECKUX COCTMHECHUSIX;

- packpeiBath cMbica Ilepuogumueckoro 3akonHa [I.M. MenpaeneeBa: I€eMOHCTPUPOBAThH
MOHUMaHUE NMEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB OT UX IMOJIOKEHUS B
[lepuoanueckoit cucreme, 3aKOHOB COXPaHEHHUsI MacChl BELIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJIIPHOTO YU€HHsI, 3aKOHA ABOTaipo;

-ONKCHIBaTh M XapakTepuzoBaTh TabmuuHyo Gopmy I[lepuoanueckoit cucTembl
XUMHYECKUX AJIEMEHTOB: pa3jiinuaTh MOHATHS «TJaBHas moarpynmna (A-rpymnma)» u «mobodHas
noarpynna (b-rpymmna)», Manble W OoJbIIMe MEPUOJIbI, COOTHOCUTh OOO3HAYEHHS, KOTOpHIE
umerotcsa B Tabiuue «llepuoauueckas cuctemMa xuMuuyeckux snemeHToB J[.M. Mennaeneea» ¢
YHUCJIOBBIMHM XapaKTEPUCTHKAMH CTPOCHHS aTOMOB XHMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsif
A1pa, 0011Iee YUCIIO AIEKTPOHOB U pacipeieNIieHHe UX MO AJIEKTPOHHBIM CII0AM);

-K1accu(pUIMpPOBaTh XMMHUYECKUE 3JIEMEHTbHI, HEOPTaHWYECKUE BELIECTBA, XUMUYECKUE
peaxiuu (1Mo YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY (D (DEKTy);

-XapaKTepru3oBaTh (OMHUCHIBaTH) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB Pa3IMUHBIX
KJIACCOB, MOATBEPK/Aasi OMUCAaHUE MPUMEpPaAMU MOJEKYJISPHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XUMUYECKHUX PEAKIINI;



- TPOTHO3MPOBATH CBOMCTBA BEIICCTB B 3aBUCHUMOCTH OT HX KAUuECTBCHHOTO COCTaBa,
BO3MOXHOCTH ITPOTCKAHUA XUMHUYCCKUX HpeBpaHleHHI:I B Pa3JIMYHBIX YCIIOBUAX,

- BBIYHCIISITh OTHOCHUTEJIBHYIO MOJICKYJISIPHYIO U MOJISIPHYEO MacChl BEIIECTB, MacCOBYIO
JIOJTF0 XMMHUYECKOT0 3JIeMeHTa 110 GOpMyJie COSAMHEHHUS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE,
MPOBOUTH PACUETHI 10 YPABHEHUIO XUMHUUCCKOUN PEAKIINH;

- NPUMCHATH OCHOBHBLIC OIICpallln MBICIIUTEILHON JACATCIIBHOCTH — aHaJIu3 M CHUHTE3,

CpaBHCHHC, O606I.L[€‘HI/I€, CHUCTEMATH3AallHUIO, Knaccmbmcaumo, BBISIBJICHUC
MPUYIUHHOCJIICACTBCHHBIX CBs3CH — OJI1 U3YyUYCHUA CBOMCTB B€IICCTB U XMMHYCCKHX peaKuHﬁ,
CCTCCTBCHHO-HAYYHBIC MCTOABI IIO3HAHUA — Ha6J'IIO,Z[eHI/IC, HU3MCPCHUC, MOACIUPOBAHUC,

AKCIIEPUMEHT (peabHbI U MBICICHHBIN);

-clieioBaTh MpaBWJIaM  MOJB30BaHMUA XUMHUYECKOW TMOCyAod U Ja0opaTOpHBIM
o0opyaoBaHHEM, a TakKe IMpaBWwiIaM OOpalleHUs] C BELIECTBAMH B COOTBETCTBHM C
MHCTPYKLMSMHU 110 BBIIOJHEHUIO J1a00OpPaTOPHBIX XWMHUYECKUX OIBITOB MO TMOJIYYECHUIO U
cobupaHnio Ta3000pa3HBIX BEMIECTB (BOAOPOJA M KUCIOPOA), MPUTOTOBIICHUIO PACTBOPOB C
ONpeAcNEHHON MaccoBOM J0J€M pacTBOPEHHOTO BELIECTBA, IUIAHUPOBAaTH U IPOBOJIUTH
XUMHUYECKHE SKCIEPUMEHTHI 10 PACHO3HABAHHUIO PACTBOPOB IEJIOYEH M KHUCIOT C MOMOIIbIO
MH/IUKAaTOpOB (JIakMyC, (heHOIPTATCHH, METUIOPAHXK U APYTHE).

K xonyy obyuenus ¢ 9 knacce npeaMeTHbIE pe3ysbTaThl Ha 0Aa30BOM YpPOBHE JIOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y 0OYUYAIOLIMXCS YMEHUH:

- pacKpbIBaTh CMBICII OCHOBHBIX XHMUYECKUX MOHATHUN: XUMHUYECKUH 3JEMEHT, aToM,
MOJIEKYJ1a, WOH, KAaTHOH, aHHWOH, IIPOCTOE€ BEUIECTBO, CJIOKHOE BEIIECTBO, BaJECHTHOCTD,
AJIEKTPOOTPUIIATETILHOCTh, CTENEHb OKHUCIICHUS, XMMHUYECKas pEaKIus, XUMHYecKas CBS3b,
TETIOBOM 3PQEKT peakiyu, MOojb, MOJSPHBIH 00BEM, PACTBOP, PICKTPOIUTHI, HEAIEKTPOIUTHI,
AIIEKTPOJIMTUYECKAs] AMCCOLMAIMS, PEaKIMH HOHHOTO OOMEHa, KaTajau3aTop, XHMHYECKoe
paBHOBecHe, OOpaTUMblE M HEOOpaTHMble pPEaKIHUH, OKUCIUTEIIbHO-BOCCTAHOBUTEIILHBIC
peaKiuu, OKHUCIUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJIEHHE, aJlJIOTPOIUS,
aM(OTepHOCTh, XUMUYECKAs CBS3b (KOBAJIEHTHAs, MOHHASA, METAJUIMUYECKasi), KpUCTAJUIMYeCcKas
pemérka, KOppo3usi METaJUIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOH peaklMu, MpeaebHO
nonyctumast koHueHTpanus [1/1K Bemectsa;

- WUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX IMOHSATHH U MPUMEHSTH 3TH
MOHSTHS ITPH ONIMCAHUM BELLIECTB M UX IPEBPAICHUN;

- HUCIOJIb30BaTh XHWMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBieHHUS (OPMYJ BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

-OIpeeNATh BAJIEGHTHOCTD U CTETIEHb OKUCIICHUS XMMHUECKHUX 3JIEMEHTOB B COEIMHEHUSAX
Pa3IMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEUIECTB K OINPEAEIEHHOMY KJIAacCy COECOUHEHHMM IO
dbopMysiaM, BUJI XUMUYECKON CBSI3U (KOBaJIEHTHAs, MOHHAs, METaJUINYeCKasi) B HEOPTaHUYECKUX
COCJIMHEHUSX, 3apsi/l MOHA MO0 XUMHUYECKOW (popMmyiie, Xapakrep cpeibl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COECAMHEHUMN, TUIT KPUCTAIITMYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;

-packpeiBaTh cMbIci Ileproauueckoro 3akona J[.M. MenneneeBa 1 1eMOHCTPUPOBATH €TI0
MOHMMAaHUE: OINMCHIBATh M XapaKTepu3oBaTh TabnuuHyio Qopmy Ileprognueckoit cucteMbl
XMUMUYECKHUX DJIEMEHTOB: Pa3linyaTh MOHATUS «TJaBHas moArpynna (A-rpynma)» M «moOouHas
noarpynna (b-rpymma)», Manble W OoJbIIMe MEpPUOJIbI, COOTHOCUTh OOO3HAYEHHS, KOTOpHIE
UMEIOTCA B TMEPHOAMYECKON TaOyuIe, C YHCIOBBIMH XapaKTEpPUCTHKAMHU CTPOEHHUS aTOMOB
XUMHUUYECKHX 3JIEMEHTOB (COCTaB M 3aps] sjpa, oOliee YUClo 3JIEKTPOHOB U paclipesiesieHHe X
IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHHUU CBOWCTB AJIEMEHTOB
U UX COCIMHEHMH B Ipeenax MajbX MEepUOJIOB U TJIABHBIX MOATPYIIl C YYETOM CTPOCHHS MX
aTOMOB;

- KJIacCCU(PUIMPOBATh XUMHUUECKHE AJIEMEHThI, HEOPraHUUYECKHE BELIeCTBa, XUMUYECKUE
peaknuu (1o YMCIy M COCTaBy y4YacTBYIOIIMX B PEAKLMHU BELIECTB, IO TEIUIOBOMY 3 (eKTy, 1Mo
M3MEHEHUIO CTENeHEeH OKHCICHHSI XUMHUYECKHUX AJIEMEHTOB);



-XapakTepu30BaTh (OMHMCHIBATh) OOIIME M CHEHU(PUUECKUE XUMHUYECKHUE CBOHCTBA
MIPOCTBIX M CJIOXHBIX BEIIECTB, MOATBEPKAasi ONUCAHHE MTPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKLU;

- COCTaBJIATh YPABHEHHMS AJIEKTPOIUTUYECKON AUCCOUMALIMU KUCIOT, MIETOYEH U COJEH,
NOJIHBIE M COKpalIEHHbIE YpaBHEHHUS peakuuil HOHHOrO OOMEHa, ypaBHEHMs peaKIHid,
MOJTBEPXKJIAIOIINX CYIIECTBOBAHWE TEHETHUECKON CBA3M MEXIy BELIECTBAMH DPA3IUYHBIX
KJIACCOB;

- pacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIHH MOCPEACTBOM
COCTaBJICHUS JICKTPOHHOTO OallaHCa ITHX peaKiuii;

-IIPOTHO3UPOBATh CBOICTBAa BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHHS, BO3MOXHOCTHU
MPOTEKAHUSI XUMUYECKUX MTPEBPAIICHUH B Pa3INYHbBIX YCIOBUSAX;

-BBIYUCIIATh OTHOCUTENIbHYIO MOJEKYJSPHYIO U MOJISIPHYIO Macchl BEIECTB, MACCOBYIO
JIOJTF0 XUMHUYECKOT0 3JIEMEHTa 1o (hopMyJie COeAUMHEHHSI, MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE,
MIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PeaKIuy;

- cobOmofaTh TpaBWiIa IOJB30BaHMA XUMHMYECKOW TOCYIOM H  1abopaTOpHBIM
00opyA0BaHKEM, a TAaKXKe MpaBuia 0OpalleHUs C BeIIeCTBAMU B COOTBETCTBUH C MHCTPYKIUSIMU
[0 BBIMOJHEHUIO JA0OPATOPHBIX XHWMHYECKUX OIBITOB IO TOJYYEHHIO M COOUpPAHUIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa);

- NPOBOJUTH PEAKLUM, NMOATBEPKAAIOINE KAUECTBEHHBIN COCTaB Pa3IUYHbBIX BELIECTB:
pacrno3HaBaTh ONBITHBIM IMYTEM XJIOPHUI-, OpOMUA-, HOIUA-, KapOoHaT-, docdar-, CHUIMKAT-,
cynbdar-, THAPOKCHUI-UOHBI, KATHOHBI AaMMOHHUS M HOHBl H3YYEHHBIX METaJlIOB,
MIPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

- IPUMEHATH OCHOBHBIE ONEPALMU MBICIUTEIBHON AEATEIbHOCTH — AQHAJIW3 U CHUHTES,
cpaBHEeHHE, 0000IIEHNE, CUCTEMATH3AIUIO, BBISBICHUE TPUYNHHO-CIEICTBEHHBIX CBSI3eH — JUIS
W3Y4EHHUs CBOMCTB BELIECTB U XMMHUYECKUX PEAKIIMN, ECTECTBEHHOHAYYHbIE METOABI TO3HAHUS —
Ha0JI0/IeHue, U3MEpEHUE, MOEIMPOBAHNE, SKCIIEPUMEHT (pEeallbHbII 1 MBICIIEHHBIH).
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8 ki1ace

IIpoBepsiemble TpeGOBaHUS K pe3yJIbTaTaM OCBOCHHMS OCHOBHON 00pa3oBaTe/bHOM

NPOrpamMmbl

Kon
NpoBepPsieMOro
pe3yabTara

IIpoBepsiemble MpeaAMeTHbIE
pe3yJbTaThl 0CBOEHHS OCHOBHOM
00pa3oBaTeJILHON MPOrPaMMbI
OCHOBHOTI'0 00111ero 00pa3oBaHusA

MeTanpeameTHbI

pe3yJbTaTt

Kon
NpeaIMeTHOr0
TpedoBaHMSI
1o KOJIu-

(puxaropy
I'mA

IIo Teme ((HepBOHa'{aJ'II)HI)Ie XUMHUYECCKHUEC ITIOHATHUS

1.1

pacKpbIBaTh CMBICTT OCHOBHBIX
XUMUYECKUX TOHSTHI: aTOM, MOJIEKYJa,
XUMUYECKUN SJIEMEHT, TPOCTOE BEIIECTBO,
CJIO’KHOE BEIIECTBO, CMECh (OAHOPOIHAS U
HEOIHOPO/IHAS), BaJICHTHOCTD,
OTHOCHUTEIIbHASI aTOMHAs U MOJICKYJIsIpHAsI
Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAasl ~ macca,  MaccoBas  JI0Js
XHMHYECKOTO DJIEMEHTA B COCAUHCHHH,
MOJIIPHBIA 00BEM, XUMHUYECKasl PeaKIvs,
KJaccuukanus peaKIuii: peakiuu
COCIMHEHMS,  PEaKUUH  Pa3JIoKEeHHs,
peakmuy 3aMelieHus, peakiuu oOMeHa,
9K30- U SHIOTEPMHUYECKHE pPEaKLUH,
TEIJIOBOM 3 (dEeKT peakiuu, pacTBop,
MaccoBast J10JIsl BelecTBa (MPOLEHTHAs

KOHIICHTpAIIKs) B PaCTBOPE

MIT 1.1.1

I'MA 1

1.2

MJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX
XUMUYECKUX IOHATUH U IPHUMEHATH ITH
MOHATUS IIPU ONMCAHUM BEUIECTB U HX
IIpEBPALCHUI

MIT 1.1.1; 1.1.4;

1.1.5

I'NA 2

1.3

HCIIOJIb30BaTh XUMUYECKYK) CHUMBOJIUKY
JUIS  COCTaBJICHUsT (OpMysn BEIIeCTB U
YPAaBHEHUN XUMHUYECKUX PEAKIUN

MII 1.3,2;
1.3.3

IMA 3

1.4

pPacKpbIBaTh CMBICI 3aKOHOB COXPaHEHUs
Macchl BEIISCTB, ITOCTOSHCTBA COCTaBa,
ATOMHOMOJIEKYJISIPHOTO YY€HHUs, 3aKOHa
ABoraapo

MII 1.1.4;
1.1.5

I'MA 4

1.5

OIIpCaCIIATh BaJICHTHOCTb aTOMOB
3JICMCHTOB B 6I/IHapHI>IX COCAUHCHHUAX

MIT 1.1.1;
1.1.4

I'MA S

1.6

KJIaCCU(PUIMPOBATh XUMHUYECKHUE pEaKLUu
(Mo 4uclly W COCTaBy YYacTBYIOIIUX B
peakuuy  BEIIECTB, MO  TEIJIOBOMY

addexry)

MIT 1.1.2;
1.1.4;

'MA 7

1.7

BBIUUCIISATH
MOJIEKYJISIPHYIO U
BEIIECTB

OTHOCHUTEJIbHYIO
MOJISIDHYIO ~ MacChl

MII 1.1.6

I'MA 11.1

1.8

BBIUTUCIIATE MACCOBYIO JOJIHO XHUMUYCCKOTO

MII 1.1.6

I'MA 11.1




QJICMCHTA 110 (bopMlee COCAMHCHUA

1.9

BBIYHCIIATDH MacCCOBYIO JOJIHO
BEIICCTBa B paCTBOpEC

MII 1.1.6

IMA 11.2

1.10

MIPUMECHSTh €CTECTBEHHOHAYYHBIE METOJIBI
MO3HAaHMUSI — HAONIOACHUE, H3MEpPEHHUE,
MOJICTTUPOBAHUE, IKCIICPUMEHT (peaabHBIN
Y MBICJICHHBIN)

MII 1.1.4;
1.1.5

I'NA 4-7

Ilo Teme «Ba:kHeiimmue NMpeaACTABUTEC/IN HEOPraHUYECCKUX BEIECTB»

2.1

PaCKpbIBATb CMBICJI OCHOBHBIX
XUMHUYECKUX TMOHSITHM: OKCHJ, KHCJIOTA,
OCHOBAHHUEC, COJIb

MIT 1.1.1

I'NA 2

2.2

OTIpEeICIIATh MPUHAJIEKHOCTh BEIIECTB K
onpeseNéHHOMY KJIacCy COEIWHEHUH 110

dbopmynam

MIT 1.1.1;
1.1.2

I'MA 2
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KJIaCCU(PUITUPOBATh HEOPTAHHUUECKUE
BEIIECTBA

MIT1.1.2

MA 7
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XapakTepu3oBaTh (ONHCHIBaTh)  OOIIUE
XUMHUYECKHE CBOMCTBaA BEIIECTB
Ppa3IMYHBIX KJIaCCOB, MOATBEPKIas
ONMCaHWE NPUMEpPAMH  MOJICKYJISIPHBIX
YpaBHEHUN COOTBETCTBYIOIIIUX
XUMHUYECKUX PEaKIui

MII 1.1.1;
1.1.4;1.3.2

I'MA 9

2.5

MPOTHO3MPOBATh CBOMCTBA BELIECTB B
3aBUCUMOCTM  OT HMX Kade€CTBEHHOIO
COCTaBa,  BO3MOXXHOCTH  IPOTEKAHUSA
XUMHYECKHUX MPEBPAIICHUN B Pa3IUYHBIX
YCIOBHSX

MII 1.1.4;
1.1.5;1.2.4

I'MA 9

2.6

ClIeZIOBaTh npaBUIaM MOJIb30BAHUS
XUMUYECKON TOCY/I0OM W 1abopaTOpHBIM
o0OpyJOBaHMEM, a TaKke I[paBUIaM
oOpareHus C BeIIECTBAMU B
COOTBETCTBUM C  HHCTPYKIMSAMHU IO
BBITTOJIHEHUIO JTA00OPATOPHBIX XUMUYECKHUX
OMBITOB TIO TOJYYEHHI0 W COOMpAHUIO
ra3oo0pa3HbIX BEIIECTB (BOIOpoJa |
KHCIIOpPO/1a), IPUTOTOBJICHHUIO PACTBOPOB C
ONpeeIEHHON MaccOBOMU JoJIen
pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBAThH U
MPOBOJIUTh XUMHUYECKHE OSKCIEPUMEHTHI
10 Paclo3HAaBaHUIO PACTBOPOB IIeNoueH 1
KUCIOT €  TOMOUIbI0  WHAMKATOPOB
(makmyc,

¢beHondrazent, METUIOPAHXK U APYTHE)

MII 1.2.1;
3.1.1;3.1.2

I'MA 12

2.7

IIpOBOAUTH paC‘IéTLI 10 YPAaBHCHHUIO
XUMHUYECKOU peakuuu

MII 1.1.6,
3.1.1

INA 11

ITo Teme «Ilepuoanyeckuii 3axoH u [lepnoanuyeckas cucrema XuMHUYECKHX

jemeHTOB JI. U. MennesneeBa. CTpoenne aToM0B. XMMHUYECKasl CBSA3b.

OKHCINTEIHLHO-BOCCTAHOBUTEIbHbIE PCaAKIHHN»




3.1

pacKpbIBaTb CMBICI OCHOBHBIX XUMHUYECKUX
MOHATUM: SAAPO aTOMa, DJIEKTPOHHBIM  CJIOU
aTomMa, aTOMHas oOpOuTalb, paaUyC aToMma,
XUMUYECKasl CBsA3b, IOJIIPHAas M HENOJIIpHas
KOBAJICHTHAsI CBsI3b, 3JIEKTPOOTPULIATEIILHOCTD,
HMOHHAsl CBS3b, MOH, KaTHUOH, AHWOH, CTEIICHb
OKHCJICHUS

MIT 1.1.1

INA 2

3.2

KJIaCCI/I(bI/ILII/IpOBaTB XUMHNYCCKHUE 3JICMCHTBI

MII 1.1.2

TNA 7
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ONUCHIBATE ¥ XapaKTepPH30BaTh TaOIMYHYIO
¢dopmy [lepuoamueckoil cucTeMbl XUMHYECKHX
9JIEMEHTOB:  pa3iIuyaTh TOHATHA  «TJIaBHAs
noarpynna  (Arpymnma)y U «1100ouYHas
noarpymnmna (brpynmna)», «mansie» u «O0JIbIIME»
TIEPUOJIBI

MIT 1.1.1;
2.1.1

I'MA 9
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packpbiBaTh cMmbici Ilepuonuyeckoro 3akoHa
J.N. Menneneesa: JIEMOHCTPUPOBATH
[IOHMMAHUE  IEPUOAUYECKOM  3aBUCHMOCTH
CBOMCTB XUMUUYECKHX IJIEMEHTOB OT MX

nosioxxenus B [lepuoanueckoii cucreme

MII 1.1.4;
1.1.5;2.1.1

I'MA 2

3.5

COOTHOCUTH 00O3HAauYEHUs, KOTOPhIE UMEIOTCS B
tabmuie «lleproanyeckas cucTeMa XUMHYECKUX
anemenToB .M. MenzaeneeBa» C 4YHCIOBBIMU
XapaKTepUCTUKAMU CTPOEHUSA aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB W 3apsij spa,
o0I1iee YHMCIo JEKTPOHOB U PACHpEIeICHHE HX
I10 3JIEKTPOHHBIM CJIOSIM)

MII 1.1.1;
1.1.3;1.1.4

I'MA 2

3.6

onpeaciIATb CTCIICHb OKHCJIICHUA J3JICMCHTOB B
6I/IHapHBIX COCOINMHCHHAX

MII 1.1.1;
1.1.4;1.1.5

I'MA 8

3.7

OIpEAEIIATh BU]I XUMHUYECKOU CBSI3U
(KoBaJIeHTHAs! U MOHHAS) B HEOPTAaHUYECKUX

MIT 1.1.1;
1.1.4;1.1.5

I'MA 8

COCOAUHCHHUAX

IIposepsieMble 31eMeHTHI cogepxkanus (8 kiaacc)

Kon

[IpoBepseMblii 3JIEMEHT COJIepKaHU

HCpBOHa‘{aHBHLIG XUMHUUYCCKHEC ITOHATHA

1.1

[Ipenmer xumuun. Posib XMMUM B KU3HU 4YE€JIOBEKa. XMMHUS B CUCTEME HayK. Tena M BEUIECTBA.
®duznyecKkre CBOMCTBA BEUIECTB. ArperaTHoe COCTOSIHUE BEIIECTB

1.2

[Nonsite 0 MeTojax Mmo3HaHUS B XuMHUHM. UucThie BeriectBa U cMecu. CriocoObl pas3zeiieHuUsI
cMecei

1.3

ATOMEI U MOJICKYJIBL. Xumuueckue 3jeMeHTbl. CHUMBOJIbI XMMHUYECKHUX 3JIEMEHTOB. HpOCTI)Ie n
CJIOJKHBIC BC€IICCTBA. ATOMHO-MOHCKYHHPHOG yucHue

1.4

Xumnueckast (opmyna. BaneHTHOCTP aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocrtaBa BemecTB. OTHocuTenpHas aToMHas Macca. OTHOCHUTENbHAs MOJIEKYJsIpHas Macca.
MaccoBast 1011 XUMHYECKOTO 3IEMEHTA B COEINHEHUH




1.5

KonnuectBo BemectBa. Moisb. MonsipHas Macca. B3anMocBs3b KOJIMYECTBa, MacChl M 4HCIIA
CTPYKTYPHBIX €IUHHUII BellecTBa. PacueTsl o hopMyliaM XUMHUYECKHX COSAMHECHUI

1.6

duznueckre ¥ XMMHUYECKUE SBJICHUS. XUMUYECKas PEaKIUsI U €€ MPU3HAKH. 3aKOH COXPaHCHUS
MAacChI BEIIECTB. XUMHUUeCKue ypaBHeHUs. Knaccudukanus XuMu4eckux peakiuii (CoeInHeHMs,
pas3ioxeHus, 3aMelIeHus, 0OMeHa)

1.7

XUMUYECKHI HKCIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOH IMOCYJOW, ¢ TpaBWiamMu pabOTHl B
nmabopaTopuu U IpreMaMu oOpalieHus ¢ 1a00paToOpHBIM 000PYAOBaHUEM, H3YUCHHE U OTIFICAHUE
(M3udecKkX CBOHCTB 00pasloB HEOPTraHWYECKMX BEIICCTB, HAOMOACHUE (DU3UIECKUX
(T1aBneHue BOCKA, TassHUE JIbJa, pACTUPAHHE caxapa B CTYNKE, KUIICHUE U KOHICHCAIUS BOJIBI) U
XUMHYECKUX (TOPEHHE CBEYM, MPOKAIUBAHHE MEIHON MPOBOJIOKH, B3aHMOJCHCTBUE MeNa C
KHCJIOTOW) SIBIICHWH, HAOJIOJEHNE W ONMCAHWE MPHU3HAKOB NMPOTEKAHUS XUMHUYECKUX peaKIuil
(pa3nokeHrne caxapa, B3aWMOJICHCTBHE CEPHOM KHCIOTHI C XJIOPHIOM Oapusi, pa3iiosKeHHe
runpokcuna menu (I1) mpu HarpeBanuu, B3aumonelcTBHE Kene3a ¢ pactBopom conu menu (11),
M3yYeHHE CMOCO00B pa3feNieHus] cMecel (C MOMOIMIbI0 MarHuTa, GUIFTPOBAaHUE, BBHIIAPUBAHUE,
MUACTHIUIALNNASL, XpoMarorpadwus), MPOBEACHWE OYUCTKHA IIOBAPECHHOW COJNHM, HAOIIOICHUE W
ONHUCAHUE pEe3YyJIbTATOB IPOBEACHUS OIBITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MACCHI,
CO3/IaHNE MOJIeNlel MOJIEeKyY (IIapOCTEPIKHEBHIX )

Baxwuelimue npeacTaBUTeNId HEOPraHUUECKUX BEILIECTB

2.1

Boznayx - cmech ra3zoB. CoctaB Bo3ayxa. Kuciaopon - aJieMeHT U MpocToe BemecTBo. Haxoxnenne
KHCIIOpOoJia B Tpupoje, (pu3nueckue M XMMUYECKHE CBOMcTBa (peakimu ropeHus). OKCHBL
[Ipumenenue kucnopoaa. CriocoObI MONMYYESHUST KUCIOPO/ia B T1a00PaTOPUU U MTPOMBIIUICHHOCTH.
Kpyrosopot kucnopoaa B mpupose. O30H - almIoTpoItHas MOAU(UKAIIHS KHCIOPOoIa

2.2

TennoBoit  >PQEeKT XUMHUYECKOM peakUud, TEPMOXMMUYECKHE YpPaBHEHHS, 3K30- H
SHJIOTEPMHUYECKUE peakiuu. TOmIMBO: Yroidb W MeETaH. 3arps3HEHHE BO3IyXa, YCHICHHE
MapHUKOBOTO P HeKTa, pa3pylIeHHe 030HOBOTO CIIOs
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Bomopon - sneMeHT W mpocToe BeriecTBO. HaxoxkneHue Bojopona B mpupoje, pusndeckue u
XMMHYECKUE CBONCTBA, IPUMEHEHHUE, CIIOCOOBI moytydeHusi. Kuciotsl u comu
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MoutsipHEIi 00heM ra3oB. PacueTs! M0 XUMHUYECKUM YPaBHEHHSM

2.5

O®usnyeckue cBoiicTBa Boabl. Boma kak pactBoputens. PactBopsl. Hacelmennole u
HEHACHIINICHHBIE PAacTBOPBEL. PacTBOpMMOCTH BemiecTB B Bojae. MaccoBas TOJII BEIIeCTBAa B
pacTBope. XuUMHUECKHE CBOWMCTBa Bojbl. OcHOBaHHs. Poib pacTBOpOB B MPUPONE U B JKU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsi3HEHUE NPUPOIHBIX BoA. OXpaHa U OYUCTKA
MIPUPOIHBIX BOIT

2.6

Knaccudukarmst  Heopranmdeckux  coenuHenuid.  Oxcuapl.  Knaccudukanms — OKCHIOB:
coneoOpasyromnue (OCHOBHBIE, KUCIOTHBIE, aM(pOTEpHEIE) 1 Heconeobpasyromue. HomeHnkmaTypa
okcu1oB. Du3nueckue 1 XMMUYECKHE CBOMCTBA OKCUAOB. [losyueHue okcuion

2.7

OcnoBanus. Kitaccudukarus o0CHOBaHHWH: 1IEI0YH U HEpaCTBOPUMBIE OCHOBaHMsA. HoMeHkIaTrypa
ocHOBaHMU. PU3NUYECKUE U XUMUYECKUE CBOMCTBA OCHOBaHUM. [lonyueHne ocHOBaHUN

2.8

Kucnorer. Kmaccudukanus xucmor. Homenkiarypa kucior. Du3nueckne W XUMHAYECKHE
cBoiictBa kucioT. Psana aktuBHoctu metaiuioB H.H. beketosa. [Tosyyenue kucior

2.9

Conu. HomeHnknatypa coneil. usnueckue U XUuMUYECKUEe CBOMCTBA cotiel. [lonyuenue coneit

2.10

I'eneTndeckas cBs3b MCKAY KJIaCCaMH HCOPraHNYCCKUX COC,I[I/IHCHI/Iﬁ

2.11

XUMHYECKH SKCIEPUMEHT: KaueCTBEHHOE OIPEACNICHUE COJMEPKaHUS KHUCIOpOoJa B BO3IYXE,
MoJTyuYeHHe, COoOMpaHWe, pacro3HaBaHWE W W3yUYEHHUE CBOWCTB KHUCJIOPOJAa, HAOI0ICHUE




B3aMMOJEHUCTBHUS BEILIECTB C KHUCIOPOIOM M YCIOBHS BO3HHKHOBEHHS U IMPEKpaIleHHs TOPEeHUs
(moxapa), O3HaKOMJIEHHE ¢ o00pa3laMuh OKCHIOB M ONHCaHWE WX CBOWCTB, IOJNydYEHHE,
coOupaHue, pacro3HaBaHWE ¥ W3YYCHHE CBOWCTB BOIOpojaa (TOpeHHe), B3anMOJIEHCTBHE
Bogopona ¢ okcugoMm meau (II) (BO3MOXKHO HCTONIB30BaHHWE BUACOMATEPHAIIOB), HAOIOJICHHE
00pa3LoB BEMIECTB KOJUYECTBOM | MOIb, HCCIIeIOBaHNE 0COOCHHOCTEH pacTBOPEHHS BEILIECTB C
PasIn4HON PACTBOPUMOCTBIO, MPHUIOTOBJICHUE PACTBOPOB C OMNpPEICICHHOM MaccoBOH moneit
PacTBOPEHHOTO BEMIECTBa, B3aMMOJEHCTBHE BOJABI C MeTAUIaMHA (HATPUEM W KaJbIIHEM)
(BO3MOXHO HCITOJIb30BaHUE BUICOMATEPHANIOB), OIpEIENeHNE PAacTBOPOB KUCIIOT U LIeNouei ¢
MOMOIIBIO HMHIMKATOPOB, HCCIEJOBaHHE OOPa3lOB HEOPTaHMYECKHX BELIECTB Pa3IHYHBIX
KJIaCCOB, HAOIIOJIEHNEe HM3MEHEHHWS OKPAcKH HHIMKATOPOB B PACTBOpax KHCIOT W IIENOYei,
n3ydyeHne B3aumoneicTBus okcuga memu (II) ¢ pacTBopoMm cepHON KHCIOTHI, KHCIOT C
MeTaJJlaMH, pPeaKkuuid HeHTpaau3auuy, TONTyYeHHEe HEpPAaCTBOPHMBIX OCHOBAaHWH, BBITECHEHHE
OJIHOTO MeTajyla APYTUM M3 PacTBOpa COIHU, PEIICHWE JIKCIEPUMEHTAIBHBIX 33/1ad 10 TeMe
"BakHelIme KIIacChl HEOPTaHUIECKUX COSAMHCHINA"

[lepuonnueckuit 3akoH u Ilepuonuyeckas cucreMa xumudeckux 3neMmeHtoB [[.1. Menaeneesa.
Ctpoenre aToMOB. XuMHIeCKast CBsI3b. OKUCIATEIFHO-BOCCTAHOBUTEIIBHEIE PEaKITIHHI

3.1

[lepBble MOMBITKM KIaCCU(UKAIUN XUMHUYECKHUX BIIEMEHTOB. [loHSATHE O Tpymmax CXOIHBIX
3JIEMEHTOB (IIETIOYHBIE U IIEJI0YHO3EMENbHBIE METAJUTBI, TAIOTEHBI, HHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpPBIC 00Pa3yOT aM(pOTEPHBIC OKCUIBI M THIPOKCHIBI

3.2

ITepuoanueckuit 3akoH. Ilepuoanueckas cuctema xuMmuueckux snemeHtoB JI.MI. Menneneena.
Kopotkonepronnass u IIMHHOIIEPUOIHAS (1)0pr1 Ilepuoguyeckoil CUCTEMBI XUMHUYECKUX
snementoB JI.W. Menaeneesa. [lepuonsl u rpynnsl. @U3NYECKUNA CMBICH MOPSAKOBOTO HOMEpA,
HOMEPOB IIEPHOAA U TPYIIIHI AIIEMEHTa
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Crpoenne atomoB. CoctaB aTOMHBIX sfep. M3otombl. DnekTpoHsl. CTpOEHHE 3IEKTPOHHBIX
o00oouek aroMoB TMepBHIX 20 XmMHUeckwx dieMeHToB llepmommdeckoit cuctemsr JI.M.
MenneneeBa. XapakTepruCcTHKa XMMHUYECKOTO AJIEMEHTa MO ero MojoxeHuio B llepmoamaeckoit
cucreme /.M. Menzaeneena
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3aKOHOMepHOCTI/I U3MCHCHUA paJuyCa aToOMOB XHMMHUYCCKHUX OJJICMCHTOB, MCTAINIMYCCKUX U
HEMETAJUIMYECKUX CBOMCTB MO TpylmaM U mepuojnaM. 3HaueHue [lepmonnyeckoro 3akoHa U
[leprognueckoil cUCTEMBI XUMHYECKHAX JIIEMEHTOB JUIS pPa3BUTUA Haykd W mpakTuku. J[.H.
MenpeneeB - y4eHbIH U TpaKJaHUH

3.5

Xumudeckas cBs3b. KoBaeHTHas (HOHHpHaH u HeHOJ’IHpHaH) CB3b. SHGKTpOOTpI/ILIaTCJ'IBHOCTL
XUMHUYECKUX d1eMeHTOB. IOHHAs CBS3b

3.6

Crenedb oxucieHus. OKHCIHTEILHO-BOCCTAHOBUTEIBHBIC peaKkuuu. HpOI_ICCCLI OKHCJICHUA H
BoccTaHOBJICHHUSA. OKUCIUTEIH H BOCCTAHOBUTEIIN

3.7

XUMUYECKHA JKCIEPUMEHT: W3y4eHHe O0OpasloB BEUIECTB METAUIOB M  HEMETaJUIOB,
B3aUMOJICHCTBHE THUAPOKCHIA LUHKA C PACTBOPAMM KHUCJIOT U LIEIOYEH, NMPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIHUX MPUMEPHI OKHUCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEAKIUil (TOpeHHEe, peakiuu
pa3IoXKEeHUs, COSIMHEHU)

IIpoBepsiemble TPeOOBaHUS K pe3yJIbTaTaM OCBOCHHS OCHOBHOM

o0pa3oBaTebHON NporpamMmsl (9 Kiacc)

Koxa

IIpoBepsiemble npeaMeTHbIE pe3yJbTaThl | MeTanpeaMeTHbIi Kon

NMPOBEPSIEMOr0 | OCBOEHHsI OCHOBHOI1 00pa30BaTeILHOM pe3yJabTar npeIMeTHOro
pe3yjabTaTa NporpaMMbl OCHOBHOT'0 001I[er0 TpeGoBaHUs

oOpasoBanus 110 KO/IH-

¢puxaropy




I'mA

ITo Teme «BemecTBo M XUMHYECKasl peakusD

1.1

pacKpbIBaTh
XUMHYECKUX

CMBICIT OCHOBHBIX
MOHATHI: pactsop,
AIEKTPOIUTHI, HEDIJICKTPOJIUTHI,
AIEKTPOIUTHYECKAS JIACCOITUAITHNSA,
peakuuu MOHHOTO OOMEHa, KaTalu3arop,
XUMHYECKOE paBHOBECHE, OOpaTUMbIE U
HeoOpaTUMbIE pEaKIMH, OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHbIE peakuuu,
OKUCTIUTENb, BOCCTAHOBUTEIb, OKHCIICHHE
u BOCCTaHOBJICHUE, aJIOTPOIHS,
amM(pOTEepHOCTH, XUMUYECKast CBSI3b
(koBaJIcHTHAsl, WOHHAs, METaJINYecKas),
KpUCTaJUIMUeCKasi  peméTka,  CIUIaBbl,
CKOpPOCTb XUMHUYECKOU PEAKIINH

MIT 1.1.1

T'MA 2

1.2

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX
XUMHUUYECKUX TOHATHM W IPUMEHSTh O3THU
MOHATHS TPU ONMCAHUM BEUIECTB U HX
MPEBPALLICHUI

MII 1.1.1;
1.1.4;1.1.5

I'MA 2

1.3

COCTaBJIATh YpaBHEHHUS
AIIEKTPOJIUTUYECKON TUCCOLMALMN KUCIIOT,
menoYyen M COJIEW,  TOJIHBIE U
COKpalIEHHBIE ypaBHEHUSA peakuuin
MOHHOTO 0OMeHa

MII 1.2.3;
1.3.2

I'MA 3

1.4

pacKpbhIBaTh  CYIIHOCTb  OKHCJIMTEIHHO-
BOCCTAHOBUTEILHBIX peaxuit
MOCPEJICTBOM COCTABJICHHS 3JEKTPOHHOIO
OanmaHca 9TUX peakiuit

MIT 1.1.2;
1.1.4

I'MA 4

1.5

MIPOBOAMTH PACUETHI 110 YPaBHEHHIO
XUMHYECKOHN peakiuu

MIT 1.1.6

I'NA S

ITo TemaM «HeMeTa/NJIbI U UX COeAMHEHU» U «MeTalabl H UX

COCANHECHU S

2.1

XapaKkTepu30BaTh (ONKMCHIBaTh) OOIIME U
cnenuduyeckue XUMHYECKHE CBOMCTBA
IIPOCTBIX U CIIOXKHBIX BEILECTB,
MIOATBEPKJIAs  ONUCAaHWUE  IPUMEPAMH
MOJIEKYJSIPHBIX W HMOHHBIX ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEaKIUil

MII 1.1.4;
1.1.5;1.2.4

I'MA 7

2.2

COCTaBJIATh ypaBHEHHS peaxIuid,
MOJITBEPK TAOLINX CYILLIECTBOBaHHE
TEHETHYECKOW CBA3M MEXIy BEIECTBAMU
Pa3IMYHBIX KJIACCOB

MII 1.1.4;
1.3.2

I'MA 7
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MMPOTrHO3UPOBATH CBOMCTBA BCIICCTB B
3aBHUCHUMOCTH OoT ux CTPOCHUA,
BO3MOXHOCTH TIPOTCKAHUA XUMHUYCCKUX
HpeBpameHHﬁ B PAa3JIMYHBIX YCIIOBUAX

MII1.2.4

I'MA 9
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CJIEZIOBaTh npaBUIaM M0JIb30BAHUS
XMUMUYECKON TMOCyJOoH U J1abopaTOpHBIM

MIT 1.1.2;
3.1.2

I'MA 12




obopyaoBaHHeM, a Takke MpaBUIaM
oOpallieHus ¢ BEIIeCTBAMU B COOTBETCTBUU
C  HHCTPYKUHSIMM 10  BBINOJHEHUIO
1a060PaTOPHBIX XUMHUYECKHUX OIBITOB IO

MOJYYEHHUI0O U COOMpPAHUIO Ta3000pa3HbIX
BEIIECTB (aMMHUaKa U yTJIEKHUCIIOro rasa)

2.5

MPOBOJUTH PEAKIUU, MOATBEPKIAIOIINE MII 1.1.2; THUA 12
Ka4eCTBEHHBIN COCTaB Pa3IMYHBIX 1.2.1
BEIICCTB: PACIIO3HABATH ONBITHBIM IYTEM
xjopua-, Opomua, wWoaAMI, KapOOHAT,
doctar, cunukar, cynbdar, TUAPOKCHI-
WOHBI,  KAaTHUOHBl  aMMOHHUS,  HOHBI
M3YYCHHBIX METAJJIOB, MIPUCYTCTBYIOIINE B
BOJHBIX  PAacTBOpPaX  HEOPTaHUYECKHUX
BEIIICCTB

IHo Teme «XMMUSA ¥ OKPYXKAOLIAA CPeAa»

3.1

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUUYECKUX MII 1.1.1; I'A 2.1
MTOHATHUM: IIPEAEIIBHO JOITy CTUMAst 1.1.5
koHueHtpanus (I1IJIK) Bemectsa; koppo3us
METaJIJIOB

3.2

IIPUMEHSATD OCHOBHBIE ornepanuu MII 1.1.5 I'NA 4-7
MBICIIMTEIILHON JICITECALHOCTH — aHaJIu3 H
CHHTE3, CpaBHCHHE, 000011IeHNE,
CHUCTEMAaTU3aIUIO, BBISBICHUE MPUYUHHO-
CJIICICTBEHHBIX CBSI3€H — HJIs1 HM3Yy4YCHUS
CBOWCTB BEIIECTB U XUMUYECKUX PEAKIINM;
€CTECTBEHHOHAYYHbIE METO/bl TO3HAHUS —
HaOII0ZICHUE, U3MEPEHHE, MOJICIIMPOBAHUE,
AKCIIEPUMEHT (peaJIbHBIN U MBICIICHHBIN )

IIpoBepsiemble 3J1eMeHTHI coep:kaHus (9 Kiacc)

Kon [IpoBepsieMblIil SIEMEHT COJEpKAHUS

1 BemectBo 1 xumnueckas peakuus. [loBropenue

1.1 ITepunonnueckuii 3akoH. [lepuonnueckas cuctema XUMUIECKUX d1eMeHToB J[. 1.
MenaeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB XMMUYECKUX
3JIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KaIus, KaJIbLU U UX COCIUHEHUH B COOTBETCTBUH C
MTOJIOXKEHUEM AJIEMEHTOB B leproanueckoii cucteMe U CTpOEHHEM UX aTOMOB

1.2 CrpoeHue BemiecTBa: BUIbl XUMUUECKOHN CBS3U. THUIBI KPUCTAJUIMYECKUX PEIIETOK,

3aBUCUMOCTB CBOVCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKU U BUIA
XUMUYecKo# cBs3u. Kimaccudukarys 1 HOMEHKIIaTypa HEOPTraHUYECKUX BEIIECTB
(MexayHapoHas M TPUBUAIbHAS ). XMMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIACCaM HEOPTraHMYECKUX COEIUHEHHM, TCHETUYECKAs CBS3b




HCOPTraHNYCCKUX BCIICCTB

1.3

Knaccugukarus XuMHUeCKuX peakuuii o pa3INyHbIM IpU3HAKaM (110 YUCIY U COCTaBY
YYaCTBYIOIIUX B PEAKIIMHU BEIIECTB, MO TEITIOBOMY (D (PEKTy, M0 U3MEHEHUIO CTETICHEH
OKHCIICHUSI XUMHYECKUX JIEMEHTOB, TI0 00PaTUMOCTH, 110 YYaCTHIO KaTallu3aTopa).
DK30- U S3HJIOTEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE ypaBHEeHUS. [loHATHE O
CKOPOCTU XMMHYECKON pEaAKUU

1.4

[TonsiTrie 06 0OpaTUMBIX 1 HEOOPATUMBIX XUMUYECKNX peakiusax. [Tonstue o
TOMOTEHHBIX U TE€TEPOTCHHBIX peakIusix. [IoHsITHE O XUMUYECKOM PAaBHOBECHUH.
@DaKTOpBI, BIAUSIONINE HA CKOPOCTh XUMUYECKOW PEAKIINH U MOJI0KEHNE XUMUYECKOTO
paBHOBECHS

1.5

OKUCIUTEIBHO-BOCCTAHOBUTEILHEIE pCaKknuu, BHGKTpOHHBIﬁ 6aJ1ch OKHCJIINTCIBbHO-
BOCCTaHOBUTEJbHOU peakiiui. COCTaBICHUE YPAaBHEHUM OKUCIUTEIBbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUI C HCIIOJIb30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca

1.6

Teopus 3M€KTPOIUTUYECKON TUCCOLMALIMN. DIEKTPOIUTHI U HEANEKTPOIUThI. KaTHoHBI,
aHUOHBI. MexaHu3M IUCCOLUALHU BEIECTB C Pa3IMYHBIMUA BUIAMH XUMHUYECKON CBSI3U.
Crenenp auccounanuu. CuibHbIe U ciabble IeKTPOIUThL. Peakiuy HoHHOro oOMeHa.
VYcnoBus npoTeKaHus peakiyii HOHHOro 0OMEHa, MOJIHbIE U COKPAIIEHHbIE HOHHBIE
ypaBHeHUs peakiuii. CBOMCTBa KUCIIOT, OCHOBAHUH U COJIEH B CBETE MpeICTaBIEeHUH 00
IEKTPOIUTHYECKON aucconnanyy. KauecTBeHHbIe peakiiuu Ha HOHBL. [IoHATHE O
THJIPOJIN3E COJIEN

1.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE C MOJICIISIMUA KPUCTAITMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB - METAJUIOB M HEMETAJIOB (rpaduTa U ammasa), CII0KHBIX
BEIIECTB (XJIOpUA HATPHS ); UCCIIEOBAHUE 3aBHCUMOCTH CKOPOCTH XUMHUYECKOU
peaKIuu OT BO3ACHCTBHSI PA3TUYHBIX (DAKTOPOB; UCCIIEIOBAHUE YICKTPOIPOBOTHOCTH
pPacTBOPOB BEUIECTB, POIIECCa TUCCOIUAIIMN KUCIIOT, IeJI04Yel U coieit (BO3MOKHO
HCII0JIb30BaHUE BUAECOMATEPUAJIOB); IPOBEJECHUE ONBITOB, WIUTFOCTPUPYIOIINX IPU3HAKH
MPOTEKAHUs Peakinii HOHHOTO 0OMeHa (0O0pa3oBaHUE OcajiKa, BBIJICIICHHUE Ta3a,
00pa3oBaHKE BO/IbI); ONBITOB, MJUTIOCTPUPYIOLINX PUMEPHI OKUCIUTEIHHO-
BOCCTAHOBHTEJIBHBIX PEaKIUil (TOpeHUe, PEaKIUU Pa3I0KEeHHS, COSAMHEHHUS);
pacnno3HaBaHUEC HCOPraHUYCCKUX BCIICCTB C MIOMOIIBIO KAYCCTBCHHBIX peaKqu/i Ha UOHBI,
peleHre YKCIIePUMEHTAIBHBIX 33124

Hemeramis! un ux COCIUHCHUA

2.1

OOm1as xapakTepucTka ranoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE
creneHu okucieHus. CTpoeHue u GU3N4ecKue CBOMCTBA MIPOCTHIX BEIIECTB - FAJIOT€HOB.
XUMHYECKHE CBOWCTBA HA IPUMEPE XJIOpa (B3aUMOAECHCTBHE C METAJIIIAMH,
HEMeTaJUIaMH, IeJIouaMu). XJI0poBoaopo 1. ComsHas KHCIIOTa, XUMUYECKHE CBOMCTRA,
[I0JIy4yeHue, NpuMeHeHue. JleficTBre XJ10pa U XJIOpOBOIOPO/Ia HA OPTaHU3M UYEJIOBEKaA.
Baxwuerime Xaopuabl U UX HaX0XKACHUE B IPUPOJIE

2.2

Oom1ast xapakrepucTrka 3meMeHToB VIA-Tpymmbel. OCOOEHHOCTH CTPOSHHS aTOMOB,




XapakTepHbIe cTeneHn oKucieHus. CTpoeHne u GU3NUecKrue CBONCTBA MPOCTHIX BEIIECTB
- KHCIIOPO/a U Cepbl. AJUIOTPOITHbIE MOIU(DUKAIIMH KHCIOPOIa U cepbl. XUMUYECKUE
cBoiicTBa ceprl. CepoBOAOPO/, CTPOCHHE, (PU3NUECKUE U XUMUYECKHUE CBOMCTBA. OKCHUIBI
Cepbl KaK MPEeICTaBUTENN KUCIOTHBIX OKCUA0B. CepHas KUCIOTa, (pusndeckue u
XUMHUYECKHE CBOICTBA (00IIME KaK MIPEICTaBUTEINS KJIacca KUCIIOT U crielu(pUIECcKue).
XUMUYECKUE peaKIlni, JIeKaIIHe B OCHOBE MTPOMBIIIJICHHOTO CII0C00a MOTy4YeHuUs
cepHoil kucioTsl. [Ipumenenue. Conu cepHOM KMCIOTHI, KAUECTBEHHAs PEaKIMsl Ha
cynbdar-uoH. HaxoxaeHue cepsl U ee COeAMHEHU B TpUpoie. XUMHUECKOe
3arpsi3HEHUE OKPYKAIOIIEH CPeIbl COETUHEHUSIMU CePhI (KUCTIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CIOCOOBI €0 MpeA0TBPAIleHHUs

23

O6mrast xapaktepucTuka 3JeMeHTOB V A-rpyriibl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIe CTENIEHH OKUCIIEHHs. A30T, pacClpOCTpaHEeHUE B IPUPoJIe, pusnueckue u
XUMUYeCcKue cBoricTBa. KpyroBopoT a3ora B mpupojae. AMMHAK, €ro (GU3NIeCKre U
XMMUYECKHE CBOWCTBA, MOJyyeHHne U npuMenenue. Conum aMMOHMSA, UX (PU3UUECKUE U
XHUMHUYECKHE CBOICTBa, MpruMeHeHne. KauecTBeHHas peakiusi Ha HOHbl aMMOHHMSI.
A3OTHas KHCIIOTa, ee MoJlyuyeHune, GU3nvecKrue 1 XMMUYEecKHe CBOMCTBa (0011e Kak
MpeJICTaBUTEINS KJlacca KUCIOT U crienupuyeckue). Vcnonb30BaHne HUTPATOB U coiel
aMMOHMSI B KaUeCTBE MUHEPAJIbHBIX YA0OpeHHid. XMMUYEeCKOe 3arpsi3HEHHE
OKpY>Karolllel cpeibl COeIMHEHUIMHU a30Ta (KUCIOTHBIE TOK/IH, 3arpsi3HEHUE BO3AyXa,
TOYBHI U BOJIOEMOB)

24

docdop, annorponnsie Mogudukanuu dpocdopa, pundeckre U XUMHIECKHUE CBOICTBA.
Oxcun pochopa (V) u hochopHas kuciaora, pU3NIECKUE H XUMHUICSCKHE CBOHCTBA,
noxydenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MHHEPATBHBIX y100pEHHIA

2.5

O6mr1as xapaktepucTuka 3eMeHTOB [V A-rpynmnbel. OCOOEHHOCTH CTPOSHUST aTOMOB,
XapakTepHbIe CTENIEHH OKUCIIEHHS. YTIepo/l, aJUIOTPOITHbIE MOAM(UKALINY,
pacnpocTpaHeHHe B pupoe, pusnueckue 1 XUMUYECKue CBOMCTBA. AcopOuus.
Kpyrosoport yriepona B npupoae. OKCuabl yrieposa, ux GU3HuecKue 1 XUMHYeCKHUe
CBOMCTBa, JeiCTBHE Ha )KUBbIE OPraHU3MbI, IOJyUYEHUE U IPUMEHEHHE. DKOJIOTHUECKHEe
po0JIeMBbl, CBsI3aHHBIE C OKcHIoM yriepoza (IV); runoresa rinod6ansHOro MmoTerIeHus
KJINMATa; MapHUKOBBIA (D PeKT. YTOIbHAS KUCIIOTA U €€ COJIHU, NX (PU3ndIecKue u
XUMHNYECCKUEC CBOﬁCTBa, MOJIYUCHUC U IPUMCHCHUC. KauecTBennas pCaKknusd Ha Kap6OHaT-
noHbl. Vcnonb3oBaHue kKapOOHATOB B OBITY, MEIULIMHE, IPOMBIIINIEHHOCTH U CEJIbCKOM
XO034ICTBE

2.6

[TepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX yriaepoaa
(MeTaH, 9TaH, YTUIEH, alleTUJICH, 3TAHOJ, TJIUIEPHUH, YKCYCHas KucioTa). FIx coctaB u
XUMHUYECKoe cTpoeHue. [lonaTre o GMonornyecky BaKHBIX BEIIECTBAX: KUPaAX, OenKax,
YIJIEBOJIAaX - U UX POJIM B J)KM3HU YelioBeKa. MarepuaabHOE €IMHCTBO OPTaHUYECKHUX U
HEOPraHMYECKUX COCAMHEHUN

2.7

Kpemnnii, ero ¢pusznueckre n XUuMUYECKHE CBOMCTBA, MMOJTyYE€HNUE U TPUMEHEHHE.
Coenunenus kpeMHus B pupoje. O0mme npencrasieHus 06 okcuae kpemuaus (IV) u
KpeMHUEeBOM kucinore. CUIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, MEAUIIMHE,
MPOMBINIJICHHOCTH. BaskHEeHIIINe CTpOUTENbHBIE MAaTEPUAIIBI: KEPAMHKA, CTEKIIO, IIEMEHT,
0eToH, xene300eToH. [Ipobiembl 6€3011acHOTO UCITOB30BAHUS CTPOUTEIIBHBIX




MaTcpHraoB B HOBCGI[HGBHOﬁ KHU3HU

2.8

XUMHUYECKUH SKCIIEPUMEHT: U3y4eHHe 00pa3I0B HEOPTaHUUECKUX BELIECTB, CBOHCTB
COJITHOM KHCIIOTHI; IPOBEACHNE KAUECTBEHHBIX peaklUii Ha XJIOPUA-UOHBI U HaOII0IeHHE
MPU3HAKOB MX MPOTEKAHUS; OIBITHI, OTpaXKarolye GU3NIECKUe 1 XMMUYECKHE CBOMCTBA
rajloreHOB U UX COESAMHEHUN (BO3MOKHO HCIIOJIb30BAHUE BUJICOMATEPHAIIOB);
O3HAKOMJIEHHE ¢ 00pa3IaMu XJIOPHUIOB (TaJOr€HUIOB); O3HAKOMIIEHHE ¢ 00pazaMu
CEpHI U €€ COCTMHEHUSIMU (BO3MOYKHO HCITOIH30BaHNUE BHICOMATEPHAIIOB); HaOII0/IeHNE
npoliecca 0OyTrJIMBaHUs caxapa MmoJi AeWCTBUEM KOHIICHTPUPOBAHHOW CEpPHON KUCIIOTHI;
M3y4eHNEe XUMUYECKHUX CBOMCTB pa30aBICHHON CEpHOI KHUCIOTHI, IPOBEICHNE
Ka4yeCTBEHHON peakluy Ha Cylb(aT-uoH 1 HAOII0ACHNE TPU3HAKA €€ IPOTEKAHNUS;
O3HaKOMJIEHHE ¢ (PU3UYECKUMHU CBOMCTBaMH a30Ta, pocdopa u ux coequHEeHUH
(BO3MOKHO MCIOJIH30BAHUE BUICOMATEPUAIIOB), 00pa3liaMu a30THBIX U (HochHOpPHBIX
yA0OpeHuit; moiyuyeHue, coonpanue, pacrio3HaBaHUe U U3yUYE€HUE CBOMCTB aMMHUaKa,
NPOBE/ICHUE KaUeCTBEHHBIX PeaKIiii Ha HOH aMMOHUS U (PocdaT-nuoH U U3ydeHue
MPU3HAKOB UX MPOTEKAHUS, B3aMMOAECHCTBUE KOHIICHTPUPOBAHHON a30THOM KHUCIIOTHI C
MeZbIo (BO3MOYXKHO HCII0JIb30BaHNE BUIEOMATEPHUAIIOB); U3YUEHUE MOJEIEN
KPUCTAJIIMYECKHUX PELIETOK ajaMasa, rpagura, QyiiepeHa; 03HaKOMIIEHHE C MPOLIECCOM
aIcopOLIMU paCTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MIPOTUBOTa3a; Moy4eHue, CoOupanue, pacro3HaBaHue U U3y4yeHHe CBOUCTB YIIEKUCIOTO
rasa; poBeJCHNE KaUeCTBEHHbBIX PEaKLUil Ha KapOOHAT- U CHJIMKAT-UOHBI U N3yYEHHUE
MIPU3HAKOB UX NMPOTEKAHU; 03HAKOMJIEHUE C MPOAYKIUEN CHIIMKATHOMN
IIPOMBIIIJIEHHOCTH; PELIEHUE SKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe "Baknelinue
HEMETAJJIbl U UX COeIUHEHNA"

Mertannsl 1 uX COCIUHCHU A

3.1

0611_[2151 XapaKTepI/ICTI/IKa XUMHUYCCKUX 3JICMECHTOB - MCTAJIJIOB HA OCHOBAHUHU UX
nosnoxkeHus B [lepuoanueckoit cucreme xumuueckux snnemeHToB /.M. Menneneesa u
CTpOeHI/I}I aTOMOB. CTpOeHI/Ie MCTAJIJIOB. MeTaJIJII/I‘IeCKaSI CBs3b U MCTAJIJIMUCCKAsL
KpHUCTAJUIMYECKasl pelIeTKa. DICKTPOXUMUYECKUI psii HAIPSKEHU METaIOB

3.2

duznyueckre ¥ XUMUUYECKHE CBOMCTBA MeTaJuToB. O0IIMe CriocoObl MOIYyYSHHUST METAIIOB.
[ToHsATHE O KOPPO3UHN METAIIIIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOppo3uH. CIlIaBbl
(cTamnb, YyryH, JIOpaJFOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIIIEHHOCTH

3.3

[Ilenounble MeTaiuIbl: TTO0KEeHUE B [leproinueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
J.. MenneneeBa; CTpOEHHE UX aTOMOB; HaXOXKJIeHUE B nipupoae. dusnueckue u
XUMUYECKHE CBOMCTBA (Ha MpuUMepe HATpus U Kaiius). OKCUABI U TUJIPOKCUIBI HATPUS U
Kanus. [I[puMeHeHne meaouYHbIX METAJIIIOB U UX COEIUHEHHI

3.4

[I{erouHO3eMENBbHBIE METAIUIBI MATHUM U KaJbLU: MTosoxkeHue B [lepuoanueckoi
CUCTEME XMMHUYECKUX 3ieMeHToB [[.J. Menzeneea; CTpoeHHE UX aTOMOB; HAX0XKIEHUE
B npupojie. Puznueckre 1 XMMUYECKHE CBOMCTBA MarHus U Kainbuus. Baxkuenmue
COEAMHEHUS KaJbIUsl (OKCHI, TUAPOKCU], coiH). JKeCTKOCTh BOJIbI U CIIOCOOBI ee
YCTpPaHEHUS

3.5

AmoMuHuii: nonoxxenue B Ilepnonnueckoil cucreme Xxumndeckux anemenron (.M.




MeneneeBa; CTpOCHHE aTOMa; HaXOXK/JIeHUE B pupoje. Du3nyeckre U XUMUIECKUE
CBOICTBa aTtOMUHUS. AM(OTEpHBIE CBOMCTBA OKCUAA U THIPOKCH A AITFOMUHHUS

3.6

Keneszo: nonoxxenue B [lepuoanyueckoit cucreme XUMU4ecKux 3smemeHToB J1.1.
MeneneeBa; CTpOCHHE aTOMA; HAXOXK/IeHUE B rpupoje. Duznyeckre U XUMUYECKUE
cBoiicTBa xene3a. Oxkcunbl, ruapokcuabl U conu xenesa (I1) u sxenesa (III), ux cocras,
CBOMCTBA U IIOJIyYEHUE

3.7

XUMUYECKUH SKCTIEPUMEHT: O3HAKOMIIEHUE ¢ 00pa3liaMy METAIIJIOB U CIUIABOB, UX
(U3HYECKUMU CBOMCTBAMH; U3YUCHHE PE3YJIbTATOB KOPPO3HH METAILIOB (BO3MOXKHO
UCIOJIb30BaHNE BUACOMATEPUATIOB), 0COOCHHOCTEH B3aUMOICHCTBUS OKCH/IA KaJIbIUs U
HATPHUS C BOJOH (BO3MOXHO HUCIIOJB30BaHUE BUICOMATEPUATIOB); UCCIICIOBAHIE CBOHCTB
KECTKOW BOJBI; IpOIlecca TOPEHUS JKeTe3a B KUCIOpoie (BO3MOXKHO UCTIOIB30BaHUE
BHJICOMATEPHAJIOB); PU3HAKOB MTPOTEKAHUS KAYECTBEHHBIX PEaKIUii Ha HOHBI (MarHus,
KaJIbIIMsI, aTFOMUHUS, ITUHKA, xkene3a (I1) u sxenesa (I11), mequ (I1); Habmronenue u
OIMHCaHUE TIPOIIECCOB OKPAIIMBAHUS TUTAMEHN NOHAMHU HATPHUS, KT U KaJIbIUs
(BO3MOYKHO HCITOJIb30BaHKE BUIEOMATEPHUAIIOB); HCCIeI0BaHNE aM(OTEPHBIX CBONCTB
THJIPOKCH/Ia ATFOMUHHMSI M THAPOKCH/IA IUHKA; PEIICHUE SKCTICPUMEHTATBHBIX 3371a4 T10
TeMe "Bakuelnine MeTayuibl U UX COETUHEHNUA"

XUMUA U OKpy>Karoas cpeaa

4.1

Hosbie maTepuansl 1 TeXHOJOTHH. BeliecTBa 1 Marepraibl B IOBCEIHEBHOM )KU3HU
yesoBeKka. XuMus U 310poBbe. bezonacHoe UCroib30BaHUE BEUIECTB U XUMHUECKUX
peakuwuii B ObITy. [lepBasi TOMOIIL IPU XUMHUYECKHUX 05KOTaX U OTPABJICHUSIX

4.2

OCHOBBI 3KOJIOTHUECKOM IPaMOTHOCTU. XUMUYECKOE 3arpsi3HEHUE OKPYKaIOLIeH Cpeibl
ITJIK. Ponps xumum B pemieHnn SKOJI0rndeckux npooiem. [Ipupoaapie HCTOUHUKH
YTIEBOAOPOAOB (YroJib, MPUPOIHBIN Ta3, HEPTh), MPOIYKTHI UX MEepepabOTKH, UX POJIb B
OBITY U IPOMBILIEHHOCTH

4.3

XUMUYECKUH SKCIIEPUMEHT: H3Y4YEeHHE 00pa3Il0B MaTEPUAIIOB (CTEKIIO, CTLIABBI
METAJUIOB, TOJIMMEPHBIE MaTEpPHAIbl)

ITpoBepsiembie Ha OI'D Mo XUMHUU TPeOGOBaAHUS
K pe3yJbTaTaM 0CBOEHHS OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl
OCHOBHOI'0 00111er0 00pa3oBaHusi

HPOBEPSEMOTO OCBOEHHMSI OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOT'O OOIIETO
TpeOoBaHHSA obpazoBanus Ha ocHoBe OT'OC

[IpoBepsiemble TpeOOBaHUS K IPEAMETHBIM pe3yJbTaTaM 0a30BOTO YPOBHS

IIpencrasienue:

0 II03HABAaEMOCTH SBIICHUU IIpUupoabl, IMOHHUMaHHE OOBEKTHBHON 3HAYUMOCTHU
OCHOB XHMMHYCCKOU HayKH Kak obacTu COBPEMCHHOI'O €CTCCTBO3HAHMA,
KOMIIOHCHTA 061116171 KYJbTYpbl H HpaKTH‘leCKOﬁ JACATCIIBHOCTH YCJIOBCKAa B
YCIIOBUAX COBPEMCHHOTO OGH.[eCTBa; MNOHMMAHUEC MECTa XUMHU CPEAU APYTHUX




C€CTCCTBCHHLBIX HAYK

1.2

O HayY4YHbIX METOAAaxX IIO3HAHWUA, B TOM YHUCIE OSKCHECPUMCHTAJIbHBIX H
TCOPETUIYCCKUX MECTOJaX HCCICAOBaHUA BCHICCTB MW M3YUYCHHUA XUMHUCCKUX
peaxunﬁ; YMCHHE HCIIOJb30BAaTh MOACIINU IJIsA 0OBICHEHHUS CTPOCHUA aTOMOB U
MOJICKYJI

1.3

0 cdepax mnpodeccHOHANBLHON JCSITETbHOCTH, CBS3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAaHHBIMH Ha JOCTI)KEHUSX XUMHUYECKOH
HayK{, 9TO TO3BOJUT OOyYaIOIMIMMCS paccMaTpUBAaTh XUMHUIO KaK cepy CBOCH
Oyaymeil npodecCHOHANbHOW JESTeNbHOCTH M CAeNaTh OCO3HAHHBIA BBHIOOD
XMMHH KaK TPOQPHUILHOTO MPEAMETa PHU Mepexo/ie Ha YPOBEHb CPEIHETO OO0IIEero
00pazoBaHUS

BJ'IaI[CHI/IC CHUCTEMOM XHUMHYCCKUX 3HAHUW U YMCHHUC TIPUMCHATL CUCTEMY
XUMHUYCCKHUX 3HaHPII>i, KOTOpas BKIIFOYACT:

2.1

BOKHEUIINE XUMHUYECKUE MOHATHUS: XUMUYECKUU DBJIEMEHT, aTOM, MOJIEKya,
BELLECTBO, MPOCTOE U CJIOYKHOE BEIIECTBO, OJHOPOAHASI U HEOJHOPOAHASI CMECH,
OTHOCUTEJIbHBIE aTOMHAsi U MOJIEKYJISIpHAasi MaccChl, KOJIMYECTBO BEUIECTBA, MOJIb,
MOJISIpHAasE Macca, MOJSPHBIE 00beM, OKCHJA, KHCJIOTa, OCHOBaHHE, COJb
(cpenHsAs), XUMUYECKas PEaKIHs, PEaKIMA COCTUHEHUS, PEeaKIUU Pas3iIoKeHHUs,
peaKUy 3aMEIEHHUs, PeaKiMd OOMEHa, TEIUIOBOM 3(P(EeKT peakiuu, 3K30- U
SHIOTEPMHUYECKHUE PEAKLIMM, PACTBOP, MAacCOBAs JOJISI XMMUYECKOTO 3JIEMEHTA B
COEIMHEHUH, MAacCOBAas JOJISl U MPOLICHTHAs! KOHLEHTpPALIMs BEIIECTBA B pacTBOPE,
SNIPO aTroma, JJIEKTPOHHBIA CIIOW aToma, aTOMHas OpOWTallb, pajgWyC aToMa,
BAJICHTHOCTb, CTENIEHb OKUCJIEHUS, XUMUYECKAs CBSI3b, JIEKTPOOTPULATEIBbHOCTb,
MOJISApHAs M HENOJSIpHAs KOBAJEHTHAsl CBS3b, MOHHAS CBSA3b, METAJUIMYECKas
CBs3b, KpUCTAIUIMYECKass pemeTka (aroMHas, WOHHAs, MeTaJTHIecKas,
MOJICKYJISIpHAsl), WOH, KAaTHOH, AaHHWOH, DOJEKTPOJUT ¥  HEIJICKTPOJIHT,
AJNICKTPOJIUTHYECKAST JUCCOLUAIUS, PEAKI[MM MOHHOTO OOMEHA, OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIC PEAKIUHU, OKHUCIUTEIb U BOCCTAHOBHUTEJb, OKHUCICHHE H
BOCCTAHOBJIGHHE, OJJIGKTPOJN3, XHUMHYECKOE paBHOBECHe, OOpaThMble U
HeoOpaTUMBbIE pEaKIMK, CKOPOCTh XUMHMYECKOW peakiuu, karamuzatop, [1K,
KOpPPO3HsI METAJIIOB, CILIABbI

2.2

OCHOBOIIOJIATAIONINE 3aKOHBI XUMUU: 3aKOH COXPAHEHHUSI MacChl, EPUOINISCKHIA
3axoH [I.W. MenneneeBa, 3aKOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTaJpo
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TEOPUM XUMHUHU: ATOMHO-MOJIEKYJISIPDHAs TEOpUsS, TEOPHUS DIEKTPOJUTUUECKOU
JUCCOLUALUU

Brnanenne ocHOBaMU XUMHUYECKOW TPaMOTHOCTH, BKJIFOYAIOILIEH:

3.1

YMEHHUE NPaBUIbHO HCIIOIb30BATh M3YUYEHHBIC BEIECTBA W MaTepuasbl (B TOM
4rciIe MUHEpaJbHBIC yIOOPEHUs, METaUbl M CIUIaBbI, IPOIYKTHl MEpepadOTKU
NPUPOAHBIX HCTOYHHKOB YIJIEBOAOPOMOB (YIisl, MPUPOJHOTO Tasza, HePTH) B
ObITy, CEIbCKOM XO3sfiCTBE, Ha NMPOU3BOJCTBE U IIOHMMAaHHE 3HAYEHUS JKUPOB,
0eJIKOB, YTJICBOJIOB Il OpraHW3Ma 4YeJIOBeKa; YMEHHE MTPOTHO3UPOBAThH BIIHSIHUE
BEUIECTB U XMMHUYECKUX MPOIECCOB Ha OpPraHU3M 4eJIOBEKa M OKpPYKAIOILyro
HIPUPOAHYIO CpEdy

3.2

YMCHUC HUHTETPHUPOBATHL XUMUUYCCKUC 3HAHUA CO 3HAHUAMU JOPYTUX y‘l€6HLIX
npeaMETOB

33

HaJIM4ue OMbITa paboThl C Pa3IMYHBIMU MCTOYHHKAMU WHPOPMALMH MO XUMHU
(HayyHast ¥ HAy4YHO-TIOIYJISIpHAS JIUTEPATypa, CIOBApH, CIIPABOUYHUKH, HHTEPHET-

pecypchl)




34 YMEHHE OOBEKTHBHO OIIEHUBATh HHMOPMAIIMIO O BEIIECTBAX, UX MIPEBPAICHUSIX U
MPaKTHYECKOM MPUMEHCHHH M YMEHHE HCIIOJIb30BaTh €€ YIS PElICHUs Y4eOHO-
MMO3HABATEIBHBIX 32,124

4 Brnagenue ocHOBaMHM MOHSTHIHOTO amapara U CUMBOJHYECKOTO SI3bIKA XUMHUU
JUTSL COCTaBIJICHUSI (DOPMYJI HEOPTaHWYECKHX BEIIECTB, YPAaBHEHUH XHMHUYECKUX
peaxmmii; ocHoBaMu xuMudeckoit HomeHKIatypsl (IUPAC u TpuBHansHOM)

5 YMmeHune oOBACHATH CBA3b MOJOXKEHHs 3jeMeHTta B llepnomndeckol cucreme ¢
YHCJIOBBIMU XapPaKTEPUCTUKAMHU CTPOCHHS aTOMOB XHUMHYECKHX 3JIECMCHTOB
(coctaB u 3apsy siapa, o0lee YUCIO IEKTPOHOB), PACIpeICIeHUEM dIIEKTPOHOB
10 PHEPTETHYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPHUOJIOB, KAIUS M KAITbIUSI

6 [IpencraBienne O TNEPUOAMYECKONM 3aBUCHUMOCTH CBOMCTB  XMMHYECKHX
AJIEMEHTOB (paJlyC aToma, 3JEKTPOOTPHUIATEIBHOCTH), MPOCTHIX M CIIOKHBIX
BEIIECTB OT IIOJIOKEHUSI dieMeHToB B llepmoamueckoil cucreme (B MajbIx
MEPUOAAX U TVIABHBIX MOATPYIINAaX) U AJICKTPOHHOTO CTPOSHUS aToMa

7 YMeHne kiaccuuIupoBaTh:

7.1 XUMHYECKHUE DIIEMEHTBI

7.2 HEOpraHWYecKHe BellecTBa

7.3 XIMHYECKUE PEaKIIuU

8 YMeHue onpeaensTh:

8.1 BaJICHTHOCTb U CTEIICHb OKHCIICHHUS XMMHUYECKUX JIEMEHTOB, 3apsjl HOHA

8.2 BUJ] XUMHUYECKOH CBSI3U M TUI KPUCTAILIMUECKON CTPYKTYPBI B COSTUHCHUSIX

8.3 XapakTep Cpeabl B BOJHBIX PaCTBOPAxX BEIIECTB (KUCIIOT, OCHOBAHMIA)

8.4 OKHCJIUTENIb U BOCCTAHOBUTEIb

9 YMeHune xapakTepu3oBaTh pU3nYecKue U XUMUUECKUE CBOWCTBA:

9.1 MIPOCTHIX BEmIeCTB (KHUCIOPO, O30H, BOAOPOI, TpaduT, anma3, KpeMHHUH, a30T,
docdop, cepa, XJI0p, HATPUH, KAJIUH, MATHUA, KaJbIHHA, ATFOMUHUH, )KeJIe30)

9.2 CJIOKHBIX BEIIECTB, B TOM YHCJIE WX BOIHBIX pPACTBOPOB (BOIA, aMMHAaK,
XJIOPOBOJIOPOJI, CEPOBOAOPOJ, OKCUIBI M THAPOKCUIBI MeTaiuioB | - 1A rpymm,
amomunns, meau (I1), munka, xenesa (II u III), oxcuasr yrinepoma (II u IV),
kpemuns (IV), azora u docdopa (Il u V), ceprr (IV u VI), ceprucras, cepHas,
a3oTHCTas, a30THas, GpocopHas, yroyibHas, KpeMHUEBAsT KUCIIOTA U UX COJIH)

9.3 MPOTHO3UPOBATh U XapaKTEPU30BATh CBOWCTBA BEIIECTB B 3aBUCMMOCTH OT MX
coCTaBa M CTPOCHHUS, NPUMEHEHHE BEHIECTB B 3aBUCHMOCTH OT WX CBOICTB,
BO3MOXKHOCTB MIPOTCKAHMSI XUMHUECKUX MTPEBPAIICHUN B PA3JIUYHBIX YCIOBUSIX

10 YMeHHE COCTaBISATh MOJICKYJISIpHBIC W HMOHHBIC YPaBHEHHS pEaKIUl, B TOM
qucie:

10.1 peaknuit HOHHOTO 0OMeHa

10.2 OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEeaKIUn

10.3 WUTIOCTPUPYIOIUX ~XMMHUYECKHE CBOMCTBA W3YYEHHBIX KJIacCOoB  (TpyII)




HCOPraHn4CCKUX BCUICCTB

10.4

TMOATBEPKAAOIINX I'CHETUYCCKYIO B3aUMOCBA3b MEXKY HUMU

11

VYMeHne BEIYUCIIATh (HpOBO,I[I/ITL pacquLI):

OTHOCHUTCJILHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChl BECUICCTB, MaCCOBYIO JOJIHO
XUMHUYCCKOTO 3JICMCHTA B COCAMHCHNUHA

11.2

MAacCOBYIO JIOJTIO BEIIECTBA B PaCTBOpE,

11.3

KOJIMYECTBO BCUICCTBA U €I'0 MACCYy, 00BEM Ta30B

11.4

0 YPaBHEHUSIM XMMHUYECKUX PEAKIMI U HaXOJIUTh KOJMYECTBO BEIIECTBA, 00BEM
¥ Maccy peareHTOB WM MPOIYKTOB PEAKIINN

12

Bragenue (3HaHHE OCHOB):

12.1

OCHOBHBIMA METOJIaMH HAy4HOTO0 TIO3HAaHWs (HAOJIOJCHHWE, W3MEpPCHHUE,
SKCIIEPUMEHT, MOACITUPOBAHNE) ITPH U3YUSHHUH BEIECTB M XUMHUYECKUX SIBICHUN;
yMmeHue c(hopMyITupOBaTh MPOOIEMY U MIPEIJIOKHUTD ITyTH €€ PEIICHUS

12.2

OezomacHOl pabOThl ¢ XUMHYECKMMH BEHICCTBAMH, XHMHUYECKOH MOCYIO0H U
J1a00paTOPHBIM 000PYIOBAHUEM

12.3

mpaBwjiaMi  0€30MacHOTO OOpallleHHss C BEIIeCTBAMH, WCIOJIb3yeMBIMH B
MTOBCETHEBHOW KM3HH, MIPABIJIAMH TTOBEACHUS B LENIAX COEPEKEHHS 310POBhS U
OKpY>Karoled MPUPOJAHON Cpe/bl; MOHUMAaHuE Bpena (OMacHOCTH) BO3JEHCTBUA
Ha JKWBBIE OpPraHW3Mbl OIPENCICHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHHS U
MPEAOTBPAIICHHS UX BPEAHOI'O BO3IEHCTBHUS

13

Hannuue MPAKTUYICCKUX HABBIKOB INNIAHUPOBAHUSA U OCYHICCTBIICHUSA CICAYIOLIUX
XUMHUYCCKUX OKCIICPUMECHTOB!

13.1

U3yuyeHHEe W ONHcaHHe (U3MYECKUX CBOMCTB BELIECTB; O3HAKOMIIEHHE C
GU3MUECKUMH M XHMHYECKHMMH SIBIICHMSMH; OIBITHI, HUIIOCTPUPYIOIIUE
MPU3HAKU POTEKAHUS XUMHUUECKUX PeaKLuii

13.2

U3ydeHHe CII0cO00B pa3/IeNIeHHsI cMeceit

13.3

MOJTly4YeHUE KHUCIOpOJa M H3YYEHHE €ro CBOWCTB; NOIY4YEHHE BOAOPOAA U
N3yYEHHE €r0 CBOICTB; MOJIYUYEHHE YITIEKHCIOro Ira3a U M3Y4YCHUE €rO CBOWCTB,;
MoJTlydyeHne aMMHUaKka 1 U3ydeHHne ero CBONCTB

13.4

MPUTOTOBJICHUE PACTBOPOB C OMNpPEACICHHOM MacCOBOW JI0JI€ll PacTBOPEHHOTO
BelIeCcTBa

13.5

MpUMEHEHNEe WHINKATOpPOB (JIakMyca, METHIIOpaHka W (eHoIpTamenHa) s
oTpeJieNIeHHs XapaKTepa CPe/ibl B PACTBOPAX KHUCIOT U IEJI0ueH

13.6

HCCIICIOBAHUE W OIKMCaHWE CBONCTB HEOPTraHMYECKHUX BEIIECTB Pa3IUYHBIX
KJIACCOB; U3YYEHUE B3aUMOJAECHCTBUS KUCIOT C METaulaMi, OKCUJaMUd METaJIJIOB,
pacTBOpUMBIMM M HEpPACTBOPUMBIMHM OCHOBAHHUSAMH, COJISIMU; IIOJYYEHHE
HEPaCTBOPUMBIX OCHOBAHMIl; BBITECHEHHE OJHOTO METajlla APYTUM U3 pacTBOpa
COJIM;, HCCTIEIOBaHNEe aM(DOTEPHBIX CBOMCTB THAPOKCU/IOB ATFOMHIHIS M IIMHKA

13.7

pellleHne OKCIEePUMEHTANBHBIX 3amad 1o Temam: "OCHOBHBIE — KIIACCHI
HEOPraHUYEeCKHUX coeMHeHn"; "DNeKTPONUTHYCCKAS nycconuanysa”;
"Baxunelme HemeTaUlbl U HMX coeauHeHus'"; "BakHelmmne MeTauibl U HX




coenuuennsa”

13.8

XHMHYECKUE SKCIEPUMEHTHI, HIUTIOCTPHUPYIONIME MIPU3HAKH MTPOTEKAHMS PEaKIHit
WOHHOTO OOMEHa; KadeCTBCHHBIE PEAaKIMU Ha MPUCYTCTBYIOIIME B BOJHBIX
pacTBopax MOHBI: XJOpHA-, OpOMHI-, HOOUI-, cynbdaT-, pocdar-, kapooHaT-,
CHJIMKAT-aHHOHBI, THIPOKCUI-MOHBI, KATHOHBI aMMOHUS, MAarHus, KaJbLHsi,
ATIOMUHUS, Jkene3a (2+) u xkenesa (3+), meau (2+), MUHKA
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VYMeHue:

14.1

NpEACTABIATL PE3YJbTAThl 3KCIICPUMCHTA B q)opMe BBIBOJOB, JOKa3aTCJIbCTB,
Fpa(l)I/IKOB n Ta6J'II/II_I " BBISABJIATD SOMIIMPUYCCKHUEC 3aKOHOMEPHOCTH

14.2

YCTaHABIMBATh CBSI3U MEXKIY pEaTbHO HAOMIOAAEMBIMH  XUMHUYECKUMU
SIBIICHUSIMH ¥ TIPOIIECCAMU, TTPOUCXOIAIIUME B MAaKpO- U MUKPOMHPE, OOBSICHATH
MIPUYHHBI MHOTOOOPa3us BEIIECTB

Hepe'{eﬂb 3JIEMEHTOB COACPKAHUSA, IPOBEPHACMBIX HA OCHOBHOM
rocyiapCTB€HHOM 3K3aMEHE 110 XUMUHU

Kon

IIpoBepsiemblii 35IEMEHT coJiepKaHus

HepBOHa‘{aHBHLIG XUMHUUYCCKHEC ITOHATHA

1.1

UucTele BemecTBa 1 cMecu. CiocoObl pa3aesieHus cMecei

1.2

ATOMBI H MOJICKYJIBI. Xumudeckue 3yeMeHTbl. CHMBOJBI XHMHYECKHX 3JIEMEHTOB.
HpOCTI)Ie " CJI0KHBIC BEUICCTBA.

1.3

Xumudeckas (opmymna. BaneHTHOCTP aTOMOB XHMHYECKHX dJeMeHTOB. CTereHb
OKHCIICHUS

1.4

3aK0H MOCTOSIHCTBA cocTaBa BerecTB. OTHOCUTENBHAS aTOMHAsT Macca. OTHOCHUTENbHAS
MOJIEKYJIIpHas Macca. MaccoBas JI0J1sl XMMHUECKOT0 3JICMEHTa B COSIMHEHUHT

1.5

KommuectBo BemectBa. Mombs. MomsipHas wMacca. MOJSIpHBIE  00BeM  Ta3oB.
B3aumocBs3b KOJIMYECTBA, MACChI U YHCJIa CTPYKTYPHBIX €AWHUILL BEIICCTBA

1.6

dOu3nyecKkne W XUMHYECKHE SIBJICHHSA. XUMHYECKas p€aknousa U €€ IIPU3HAKH. 3akoH
COXpaHCHHA MAaCChI BEIIECTB. XHUMHAYECKHUE YpaBHCHUA

ITepuoauueckuit 3akoH u Ilepuoauueckas cuctema XuMuUueckux syemeHToB /[I.M.
Menneneea. CTpoeHUE aTOMOB

2.1

ITepuoanueckuit 3akoH. Ilepuoauueckass cucreMa XuUMHUecKuUX dyemeHToB /JI.M.
Menpeneesa. 1lepuoas! u rpynnel. @U3n4ecKkuii CMBICH IIOPSAIKOBOIO HOMEpPa, HOMEPOB
MIEPHUO/A U TPYIIIBI AJIEMEHTA

2.2

Crpoenne artomoB. CoctaB aroMmHbBIX sjaep. M3otomsl. OnexTponsl. CrtpoeHue
3JIEKTPOHHBIX 000JI0YEK aTOMOB IMepBbIX 20 XMMHUUECKUX 3JeMeHTOB lleproandeckoit
cuctemsl J[.1. Menneneena
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3aKOHOMEPHOCTH B M3MEHCHHUU CBOMCTB XHMHYECKHUX DJJIEMEHTOB TMEPBBIX Tpex
MEpPUoAOB,  Kamusd, Kajublus  (pamguyca  aTOMOB,  3JEKTPOOTPHIIATENbHOCTH,
METaJUTMYECKUX M HEMETAJUIMYECKHX CBONCTB) M WX COCIWHEHUN B COOTBETCTBUU C
MOJIOKEHUEM 3JIeMEHTOB B [leproaudeckoii cucteMe U CTpPOSHHUEM HX aTOMOB

CtpoeHne BemecTna




3.1

Xumuueckass  CBS3b. KoBanmentnass  (monsipHass W HETOJSIpHAs)  CBS3b.
ONEKTPOOTPULIATEILHOCTh XUMHUYECKUX JJIeMeHTOB. WoHHas cBa3b. MeTammudeckas
CBS3b

3.2

Tunel KPpUCTA/UIMYCCKUX PCUICTOK (aTOMHaSI, HWOHHasd, MCTaJ'I.TII/ILICCKaﬂ), 3aBUCHUMOCTH
CBOICTB BC€IICCTBA OT THUIIA KpHCTaHHPI‘IeCKOﬁ PCHICTKU U BUA XHMHYECKOH CBI3H

Baxwueiimnue NpeaACTABUTCIIN HCOPIraHMYCCKHX BCILCCTB. Hemetamne! u ux COCIMHCHUS.
MeTamisl 1 uxX COCOMHCHUA

4.1

Knaccupukauus W HOMEHKJIATypa  HEOPTaHMYECKMX  COCAMHEHHMH:  OKCHIOB
(comeobpa3yromue: OCHOBHBIE, KHCIOTHBIE, aM(OTEepHbE) ¥ HecoueoOpa3yroIue;
OCHOBaHHWH (IIEJIOYM U HEPACTBOPHMBIE OCHOBAHUS); KUCIOT (KHCIOPOJCOACpKAIINE U
0eCKUCIIOPOHBIE, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPEIHUX M KHCIIBIX)

4.2

dusnyeckre ¥ XUMUIECKHE CBOMCTBA MPOCTHIX BEMIECTB-HEMETAJIOB: BOIOPO/IA, XJIopa,
KHCJIOpOJia, Cephl, a30Ta, pocdopa, yriaepoaa, KpeMHUS

43

@u3NYEeCKHe U XUMUYECKHE CBOMCTBA IPOCTHIX BEIIECTB-METAJUIOB: JINTHSA, HATpHS,
KaJIusi, MarHus W Kaubliys, alIOMUHUS, Kene3a. DIEKTPOXUMUYECKUH psiJl HanpsKeHUH
METaJUIOB

4.4

Ousnyeckue ¢ XUMHUYECKHE CBONCTBA BOJOPOJHBIX COCAMHEHUN HEMETAIlJIOB:
XJIOPOBOJOPOIA, CEPOBOAOPOIA, AaMMHUAKA

4.5

dusnyeckre 1 XUMHUECKHEe CBOIicTBa okcuaoB HemerawioB: cepol (IV, VI), azora (II,
IV, V), docdopa (IIl, V), yrnepoma (II, IV), kpemuus (IV). Ilonydenue oxcumon
HEMETaJIOB

4.6

Xumuueckue cBoicTBa okcuaoB: MeTaioB 1A - IIIA rpynm, uunka, meau (1) u xenesa
(I1, IIT). ITomyueHne OKCHIOB METAJNIOB

4.7

XuUMUYEeCKHe CBOWCTBA OCHOBaHMW ¥ aM(OTEPHBIX THIPOKCUAOB (HAa TIpuMepe
THIPOKCHIOB aIOMUHUS, JKene3a, IuHKa). [lomydeHme ocHOBaHWH W aMQOTEPHBIX
THAPOKCHUIIOB

4.8

O0mme XWUMHUYCCKAE CBOHCTBA KHCIOT: XJIOPOBOJOPOIHOM, CEPOBOIOPOIHOM,
CEPHUCTOW, CEepHOW, a30THOH, (QochopHOH, KpeMHHEBOU, yroupHOW. Ocobbie
XMMHYECKUE CBOWCTBA KOHIICHTPUPOBAHHOW CEPHOM M a30THOW KucioT. [lomydeHue
KHCJIOT

4.9

OO0ure XMMUYECKUE CBOUCTBA CpeaHuX cojeil. [lomyuenne coneit

4.10

[Tonyuenue, cobupanue, pacro3HaBaHUE BOJOPOJA, KHCIOPOA, aMMHaKa, YIJIEKHUCIOro
rasa B J1abOpaToOpHu

4.11

[NMony4yeHue aMMuaka, CEpHOM M a30THOM KHCIOT B MPOMBIIUIEHHOCTH. O01IHe crocoOb!
[IOJIyYEHUS] METAILIIOB

4.12

I'eneTnyeckast CBs3b MEXKAY Ki1acCaMU HCOPraHNYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKHE PEAKIIUN

5.1

Knaccudukarust XMMUYeCKHX PEeaKIHid 10 Pa3IMyHbIM [TPU3HAKAM: 10 YUCITY U COCTaBY
YYacTBYIOIINX B PEaKINU BEIIECTB, IO TETUIOBOMY 3((eKTy, Mo U3MEHEHHIO CTENeHeH
OKHCTICHUS] XUMHUIECKHUX JJIEMEHTOB

5.2

TennoBoit 3pPexkT XUMHUYIECKOH peakini, TEPMOXUMUUYECKHE YpaBHEHHUSA. DK30- U
SHIOTEPMHUYECKHE PeaKIUU. TepMOXUMHUYECKUE YPABHEHUS




53

OKHUCIIMTEILHO-BOCCTAHOBUTEIBHBIE PCaKuu. OxucnuTenu N  BOCCTAaHOBHUTCIIH.
Hpoueccm OKHCJICHHUA MW BOCCTAaHOBJICHMHA. 3J'I€K’I’p0HHI:II71 0anaHC OKHCIUTEILHO-
BOCCTaHOBUTEIIbHOM peakunun

54 Teopust snexTponuTUdeckoi aucconuanuy. KaTHOHBI, aHHOHBI. OJNEKTPOIUTH U
HE3JIeKTPOIUThl. CHIIbHBIE U cllabble ANeKTPOaUThl. CTeneHb TUCCOLMALIIN

55 Peaknum noHHOr0 oOMeHa. Y cIoBuUs MPOTEKaHUS peakUuii HOHHOTO 0OMeHa, MOJIHBIE U
COKpaIllEHHbIC HOHHBIE YPAaBHEHUS PEAKLIUHA

6 XuMus U OKpyXKaromas cpeaa

6.1 BemectBa u MaTepraisl B IOBCEHEBHOM JKU3HM YeoBeKa. bezonacHoe ncnonb3oBaHue
BEIIECTB M XMMHYECKMX peakuuil B naboparopuu u Obity. [lepBas momours mnpu
XMMHUYECKUX OKOT'axX U OTPABJICHUSIX

6.2 XuMHUYECKOe 3arpsa3HEHHE OKpy’Karolledl cpelsl (KHCIOTHBIE MOXKIH, 3arps3HEHHE
MOYBBI, BO3/lyXa 1 BOJOEMOB), CIIOCOOBI ero npeaoTspaiueHus [IpenensHas nomycrumas
koHneHTpanus BemiectB ([IJK). Pomp xuMum B pemieHHH 3KOJOTHYECKHX MPOOIIEM.
Ycunenne napHukoBoro 3¢ dekra, pa3pyLieHne 030HOBOTO CIIOs

6.3 [Ipumenenue cepsl, azota, gocdopa, yriepoaa, KpeMHUS W WX COEAWHEHHUH B OBITY,
MEIMIMHE, TPOMBIIUIEHHOCTH M CEIbCKOM XO3sHcTBe. I[IpuMeHeHne MeTaluioB U
CIUIaBOB (CTaslb, YYTYH, AIOPATIOMHHHN, OpoH3a) B OBITY M NPOMBIIIJICHHOCTH HX
coequHeHud. IloHATHE O KOPpPO3MHM METaUIOB, OCHOBHBIE CIOCOOBI 3aLIUTBI MX OT
KOppO3UH

6.4 [IpupogaBIe UICTOYHUKH YTIICBOIOPOAOB (YTOJb, MPUPOIHBIN Ta3, He(PTH), MPOAYKTH HX
nepepaboTKy (OEH3WH), KX POJIb B OBITY H IPOMBIIUICHHOCTH

6.5 IlepBoHavanbpHbIE NOHATHA 00 OPraHWYECKUX BEILECTBAX KAaK O COCAMHEHMAX yIJIepoAa
(mertaH, 3TaH, 3TWUJIEH, alleTHJIEH, 3TaHOJ, TJIMIEPHH, YKCycHas kuciora). [loHsaTHe o
OMONIOTHMYECKH Ba)KHBIX BEILECTBAX: JKUPaX, OENKax, yrieBoAax - M MX POJU B JKU3HHU
YeJI0BeKa

7 Pacuersr:

7.1 1o (GopMyJIaM XUMHYECKHX COCTUHEHUIH

7.2 Macchl (MaccoBOH) TOJIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE

7.3 10 XUMHYECKUM YPABHEHUAM

AHHOTaHl/IH K paﬁoqeifl nmporpamme OCHOBHOM IIKOJIbI yqeﬁﬂoro npeamerTa

«Xumun» (8-9 kiaacc)

Mecto

yue6HOM | OCHOBHOM ypoBeHb 00pa3oBaHuUs,

HHaHe/HeI[eHBHaﬂ y‘-Ie6HBII>i II1ad 8 KJ1acc, 2 yaca B HEACIIO,

Harpyska

y4eOHBIi TU1aH 9 Kiace, 2 yaca B HEJEINIO;




bazoBerit/
npopUIBHBIN/
yIyOJIeHHBIH/KypC.
O6ocHOBaHUE BBIOOpA

Kypca

[IporpaMma TOTHOCTBIO OTpaXkaeT O0a30BbI YpOBEHb MOJITOTOBKU
IIKOJIbHUKOB

JIOKyMEHTBI B OCHOBE
COCTaBJICHUS pabovei
IIPOrpaMMbI

Pabouas mporpamma mpeamera «XWMHS» IS OCHOBHOTO OOIEro
o0Opa3oBaHus pa3paboTaHa Ha OCHOBE HOPMATHUBHBIX JOKYMEHTOB:
-IIpuka3 Munnpocsemenus Poccun ot 18.05.2023 Ne370 (pem. Ot
19.03.2024) «OO6 yTBepkaeHun QeaepaabHOil  00pa3oBaTEIbLHOMN
IPOTpaMMbl OCHOBHOTO OOIIIEr0 00pa3oBaHMsD»

-O6 obpazoBanuu B Poccuiickoit @eneparuu : OenepaibHbIN 3aKOH OT
29 nexaOps 2012 r. Ne 273-®3.

-OenepanbHBIi  TOCYJAPCTBEHHBIM  00pa30BaTENbHBIA  CTaHAAPT
OCHOBHOTO 0011ero o0pazoBanus: puka3 MunoOpuayku Poccun ot 17
nekabpst 2010 r. Ne 1897.

-IIpuka3 MunuctepcTBa oOpasoBanus u Hayku PO ot 29.12.2014r.
Nel1644 « O BHeceHUM U3MEHEHU B TpUKa3 MUHUCTEPCTBA
obpasoBanus u Hayku Poccuiickoit @enepanuu ot 17.12.2010r10 No
1897 « O6 yTBepx)aeHUU deaepabHOr0 roCyIapCTBEHHOTO
00pa30BaTeNLHOTO CTaHJapTa OCHOBHOTO 00IIeTr0 00pa3oBaHUs».
-ITpuka3 ot 8 uronst 2015 r. Ne576 «O BHECEeHUN U3MEHEHUI B
(benepanbHBII IepeueHb yUeOHUKOB, PEKOMEHJOBAHHBIX K
HCIOJIF30BAHUIO MIPH PeaIU3allMi UMEIOLIUX FOCYAapCTBEHHYIO
aKKpeIUTAIMI0 00pa30BaTENbHBIX MPOTPaMM HAYaJIbHOTO U O0IIETO,
cpenHero odmiero oopa3oBaHus, yTBEPKIEHHOTO MPUKA30M
MunuctepcrBa oOpa3zoBaHus U Hayku Poccuiickoii @enepanyu ot 31
Mapta 2014 r. Ne253

-YyeOnoro ruiana OUY «lllkona-uaTepHaT «AOGCOTIOT»

- [Iporpamma. I'abpuensua O.C..IIporpamMmma kypca xumuu s 8-11
KJIacCOB 0011e00pa30BaTeNbHbBIX YUPEKICHHUHI: aBTOPCKAs MporpaMmma.-
M.: Jlpoda 201 1r

YueOHuku

Yuebnuk Xumus 8-9 xnacc ['abpuensa O.C. u qpyrux.
M.:«IIpocsemenuey, 2025.

pyrue nocobus

«l'oroBumcs  k  MrtoroBoit  ATTectamun» J.1O.lobpoTuH,

I"'H.MonuanoBa , Mocksa, M3natensctBo «UHTEemnext-Lentp» ,2025

OJEeKTpOHHbBIE
pecypcbl

- http://www.foxford.ru

- http://www. uchi.ru

- http://interneturok.ru

- http://yaklass.ru
https://content.edsoo.ru/lab/item



http://interneturok.ru/
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