PaGouasi nporpamma
yueOHoro npeamera « XuMush» (0a30Bblil YpPOBEHb)
8-9 knacc

1. Copnep:xanue

8 kiace

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUSA

[Ipeamer xumuun. Ponp XuMuM B JKHM3HM 4YeloBeKa. XHMMHsS B CUCTEME HayK. Teila W BellecTsa.
®du3nyuecKue CBOMCTBA BEIIECTB. ATperarHoe COCTOsiHUE BelecTB. [loHsATHE 0 MeTo/1ax MO3HAHUS B XUMUH.
YucTeie BemecTBa U cMec. CriocoObl pa3iejieHUsl CMecei.

ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XMMHUYECKHMX 3J1eMEHTOB. IIpocTeie u
CJIOKHBIE BelIeCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckasi Gopmyna. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa
BewmecTB. OTHOcUTeNnbHas aroMHas Macca. OTHocuTenbHash MOJEKYJsipHass Macca. MaccoBas 107
XUMHYECKOI'0 2JIEMEHTA B COEJUHEHHH.

KonuuectBo BemectBa. Monb. MousipHass macca. B3auMocBsA3p KoiMuecTBa, MacCbl M 4HCIa
CTPYKTYPHBIX €IMHUII BerecTBa. Pacyérel mo opMynamMm XUMHUECKUX COCAMHEHUI.

®u3nuecKue U XUMUYECKUE SABJICHHS. XUMUYECKas peakius U €€ Mpu3HaKku. 3aKOH COXPAaHEHHUS MacChl
BEIIECTB. XMMHUYECKHE ypaBHeHHs. Kiaccmpukamuss XMMHYECKHX pEakIui (COeIMHEHHS, Pa3JIOKEHHUS,
3aMeIIeHHs, OOMEHa).

Xumuueckuii IKCnepumMenm:

3HAaKOMCTBO C XMMUYECKOUW MOCY0M, MpaBuiIamMu paboOThl B 1aOOpaTOpUH U MpuéMamMiu oOpaleHus ¢
71a00paTOPHEIM 00OpYyIOBAaHUEM, M3YUYCHHE W ONMHUCAHWE (PU3UYECKHX CBOMCTB OOpa3IOB HEOPTraHMYCCKHX
BEIIEeCTB, HaOmoAeHrne pusndeckux (MiaBIeHNe BOCKa, TassHUE JIb/a, paCTUpaHHUe caxapa B CTYNKE, KUIIEHUE
Y KOHJICHCAllMs BOJIbl) U XUMUYECKHUX (TOPEHHE CBEUH, IPOKAJTUBAHUE MEAHON MTPOBOJIOKH, B3aUMOICHCTBUE
Melna C KHUCIIOTOW) SIBJIGHWH, HaONIOJICHHE M OMNHCAHME MPU3HAKOB IMPOTEKAHMUS XHUMHUYECKUX PEeaKIIHid
(pa3nokeHue caxapa, B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPUIOM Oapusi, pa3lioKEHHE THAPOKCUIA METU
(IT) npu HarpeBaHuu, B3aUMOAEHCTBUE Kele3a ¢ pacTBopoM coiu Meau (1), n3ydenue crnoco6oB paseneHus
CMeceil: ¢ IOMOIIbI0 MarHuTa, (pUIbTPOBAaHUE, BhIMAPUBAHUE, NUCTUIUISILINS, XpoMaTorpadus, NpoBeAeHNE
OYHMCTKH TMOBApPEHHOW COJIM, HAOIIOIEHUE U OIMCAHKE PE3YyJIbTaTOB MPOBEIEHHS OIbITA, WITIOCTPUPYIOLIETO
3aKOH COXPaHEHMsI MAaCcChl, CO3JaHNe MO/IEICH MOJIEKYJ (IIapOCTEPIKHEBBIX).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BelleCTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kuciaopoa — aneMeHT u mpoctoe BemiecTBo. HaxoxmaeHue
KHCJIOpo/a B MpHpoJe, (pu3nueckue u XuMUUeckue cBoiictBa (peakiuu ropenus). Oxcunbl. Ilpumenenue
kucaoposia. CriocoObl MOTYYeHHs] KHUCIOpoia B 1aOOpaTOPUH U MPOMBILIUIEHHOCTH. KpyroBopoT kuciopoaa
B nipupoze. O30H — amnoTponHast MO (UKAIUS KHCIOPOa.

TemnoBoil 3¢(heKT XUMUYECKON peakuu, TEPMOXUMHUYECKHUE YpaBHEHUs, 9K30- U SHAOTEPMHUUYECKUE
peakuuu. TOIUIMBO: yroib U MeTaH. 3arps3HeHHe BO3/1yXa, YCHIEHHE MapHUKOBOro >(dexTa, papylieHue
030HOBOTO CJIOSI.

Bonmopon — snemeHT M mpoctoe BemiecTBO. HaxokaeHue Bojpopona B NpUpone, (puU3HUecKue Hu
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI oay4yeHus. KucioTsl u comnu.

MonsipHblil 00bEM ra30B. Pacu€rbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoiicTBa Bonbl. Boma kak pactBoputenb. PacTBophl. HackllieHHBIE M HEHACHIIIEHHBIE
pacTBOpbl. PacTBOpuMOCTH BeleCTB B BoJ€e. MaccoBas [0 BEIIECTBA B pacTBOpe. XUMUYECKUE CBOWCTBA
Boabl. OcHoBaHus. Ponb pacTBOpoB B mpHpojae U B KHM3HM 4YeloBeka. KpyroBopoT BOJbl B HpPHPOJE.
3arpsi3HeHue NpupoaHbIX BoJ. OXpaHa U OYUCTKA IPUPOJHBIX BOJ.

Knaccudukanust Heopranmdeckux coequuennii. Oxcuapl. Knaccudukanmst okcumaos: coneodpasyromme
(ocHOBHBIE, KUCIIOTHBIE, amdoTepHble) U HecoseoOpasyromme. Homenknarypa okcuaoB. dusnueckue u
XUMHYECKHE CBOWCTBA OKCUAOB. [lomyueHnne okcuIoB.

OcnoBanus. Knaccudukanuss ocHoBaHMN: HIENOYM W HEPACTBOPUMBIE OCHOBaHMA. HomeHkiaTypa
OCHOBaHMU. PU3MYECKHE U XUMUYECKUE CBOKMCTBA OCHOBaHM. [lomyyeHrne ocCHOBaHU.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kucinor. dusndeckue M XUMHUYECKHE CBOMCTBA
kucnot. P akruBHoctu metaiuioB H. H. bekerosa. I[lomyyenue kucior.

Conu. Homenknarypa coneil. @usnueckrue u XuMudeckue cpoictsa cosueil. [lonyuenue coneit.



['eneTnueckas cBs3b MEXy KJ1acCaMH HEOPTaHUYECKUX COCTUHEHUH.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OIPEJeNIEHue COJEepKaHMWs KHCIOpoAa B  BO3AyXe, IOJydeHue, coOupaHue,
pacro3HaBaHHe U W3YYE€HUE CBOWCTB KUCIOPOJA, HAOIIOIEHNE B3aUMOICHCTBUS BEIIECTB C KUCIOPOIOM H
yCIOBHUS BO3HHMKHOBEHMs M IPEKpalleHUs TropeHus (moxkapa), O3HAKOMJICHME ¢ 00pa3luamMu OKCHUAOB U
ONMCAHUE UX CBOMICTB, MOJY4YEHHE, COOMpPaHUE, PACIIO3HABAHNE U U3yYEHHE CBOMCTB BOJOpPOJAA (FOPEHHE),
B3auMoJieiictue Bogopoaa ¢ oxkcugoM wmeau (II) (BO3MOXXKHO HCHOIB30BaHHE BUJEOMAaTEPHAIIOB),
HaOroieHne 00pa3IoB BEUIECTB KOJIMYECTBOM | MOJIb, MCCIIEIOBAaHUE OCOOCHHOCTEH PacTBOPEHHS BEIIECTB
C pPAa3IMYHOM pPacCTBOPUMOCTBbIO, TIPUTOTOBJIEHHUE PACTBOPOB C OINpPENENEHHOW MaccoBOM jaonei
pacTBOPEHHOrO BEIIECTBA, B3aMMOJCUCTBUE BOJBI C MeTaUIaMU (HATpUEM U KajblueM) (BO3MOXKHO
UCIIO/Ib30BaHUE BUAECOMATEPHUATIOB), HCCIENI0BaHHE OOpPa3llOB HEOPraHMYECKUX BEIIECTB PAa3JIMYHbIX
KJIACCOB, HAOJIOJEHUE W3MEHEHHs OKpPAaCKM HHAMKATOPOB B pPacTBOpax KHUCIOT M ILIENOYEH, H3ydyeHUe
B3auMmojieiicteus okcuga menu (II) ¢ pacTBopoM cepHOM KHCIOTBI, KHUCIOT € METaJUIAMHU, PEaKIUH
HEUTpaan3anuu, Nojxy4eHre HepacCTBOPUMBIX OCHOBAHMH, BHITECHEHHE OJHOI0O METaJljia IpyTruM U3 pacTBOpa
COJIM, PELIEHHE KCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BajkHel1ne K1acchl HeOPraHMUECKUX COEMHEHUIN.

Ilepnonnuecknii 3axon u Ilepuoanyeckas cucrema xumuuyeckux 3jeMeHnToB JI. U. MenneseeBa.
Crpoenne atoMoB. XuMu4yecKkasi ¢Bi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbBIC PEAKIIUH

[IepBble MONBITKY KJIACCU(PUKALUU XUMUUECKHUX 31€MEHTOB. [IoHATHE O TpyIax CXOJHBIX AIEMEHTOB
(LIesTOYHbIE U LIEJIOYHO3EMEIbHBIE METAJUIbl, TaJOreHbl, HHEPTHBIE T'a3bl). DIIEMEHTHI, KOTOpble 00pa3yroT
amM(OTepHBbIE OKCHJIBI U TUAPOKCH/IBI.

[Tepuonuueckuii 3akoH. Ilepmomuueckas cuctema xumuueckux osyemeHTtoB JI. . Menneneesa.
Kopotkonepuoanast u juimHHonepuoaHas ¢opmbl [lepuonnyeckoil cucTeMbl XMMHUYECKHUX 3J€MEHTOB /Jl.
. Menneneesa. Ilepuoasl u rpynnbsl. Pu3nyeckuil CMBICI MOPSAIKOBOIO HOMEpa, HOMEPOB IMepHoAa U
IPYIIIbI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siziep. M3oromnbl. DnekTponbl. CTpoeHHe 3JIEKTPOHHBIX 000JI04eK
aToMOB nepBbIX 20 xumuyeckux aeMeHToB [lepuoanueckoit cuctemsl [[. . MenneneeBa. XapakrepucTuka
XMMHUYECKOI'0 3JIEMEHTA 110 ero nosoxkeHuto B [lepuonnueckoii cucteme . 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUsl pajuyca aToMOB XHMHYECKHMX JJIEMEHTOB, METAJUIMYECKUX U
HEMETAJJIMYECKUX CBOMCTB IO IpyIaM U IepruoIaMm.

3nauenue Ilepuognueckoro 3akoHa u Ilepuoaumyeckoil CHCTEMbl XMUMHUYECKHMX 3JEMEHTOB IS
pa3BUTHA HayKu U npakTuku. [[. . MenzeneeB — yd€HbBIN U TpaXkJaHUH.

Xumuueckasi cBsi3b. KoBasieHTHast (ToJisipHas W HEMOJIAPHAsi) CBS3b. JIEKTPOOTPUIIATEITLHOCTH
XUMHUYECKHX 3JIeMEHTOB. VIoHHasI CBSI3b.

Crenenp okwucneHusi. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [lpolieccel OKuCIEHHS U
BOCCTAHOBJIEHMsI. OKMCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuit IKcnepumenm:

U3yyeHHe OOpaslloB BEIIECTB METAJUIOB M HEMETAJIOB, B3aHMMOJAEHCTBHE THUIPOKCHAA LHMHKA C
pacTBOpaMu KHUCJIOT M IIEJOYEl, MPOBEIEHHE OMBITOB, WIUIIOCTPUPYIOLIUX IPUMEPHl OKHUCIUTEIbHO-
BOCCTaHOBUTEINIbHBIX peakifii (ropeHue, peakliuu pa3iokKeHus, COeIMHEHNS).

Meoscnpeomemmnuwie ceasu

Peanuszanus MeXIpEIMETHBIX CBS3€H NPU M3YYEHUU XUMUU B § KJIAcC€ OCYILECTBISETCS 4Yepes3
UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATUH, SIBJISIFOIIUXCS CUCTEMHBIMU IS
OTJIENIbHBIX NIPEAMETOB ECTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01re ecTecTBEHHO-HAY4YHbIE MOHSITHUS: HAYYHBIH (pakT, TUIIOTE3a, TEOpUs, 3aKOH, aHAJIU3, CHHTES3,
KJIaccu(uKanus, MepUOJUYHOCTh, HAOJIOJEHUE, SKCIEPUMEHT, MOJETUpPOBaHHE, W3MEPEHUE, MO/IEIb,
SBJICHUE.

®usnka: MaTepus, aTOM, DJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKINJ, HU30TONbI, PaJUOAKTHUBHOCTD,
MOJIEKYJa, JJIEKTPUYECKUI 3apsjl, BEIIEeCTBO, TelI0, OO0BEM, arperaTHOe COCTOSIHME BEIIEeCTBa, ras,
¢u3nuecKre BeTUUYHHBI, €IMHUIIBI U3MEPEHHsI, KOCMOC, TUIAaHEThI, 3BE3/1b1, CONHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

['eorpadus: atmocdepa, runpocdepa, MUHEPAIbI, TOPHBIE MTOPOJIbI, TOJE3HBIE UCKONIAEMbIE, TOILUINBO,
BOJIHBIE PECYPCHI.



9 kJiace

BemmecTBo M XUMHYeECKasi peaKIus

Ilepnonnueckuii 3axkoH. Ilepmommueckas cucrema xumudeckux odiemeHtoB [l U. Mengeneesa.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB XUMHUECKUX AJIEMEHTOB MEPBBIX TPEX NEPUOJIOB,
KaJusl, KaJIblUs U UX COEAMHEHUN B COOTBETCTBUU C IOJIOKEHUEM IEMEHTOB B lleproanueckoil cucrteme u
CTPOEHHUEM HUX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMUYECKOW CBSA3HM. THUIBI KPUCTANIMYECKUX PELIETOK, 3aBHUCUMOCTb
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUINYECKOHN PEIIETKU M BUJJa XUMUUYECKOM CBSI3U.

Krnaccudukanus ¥ HOMEHKJIATYpa HEOPTraHMYECKHX BEMIECTB. XHMMHYECKHE CBOWCTBA BEIICCTB,
OTHOCSIIMXCS K pa3iIMyYHbIM KJIaccaM HEOPraHWYECKUX COEJAMHEHHH, reHeTH4ecKas CBA3b HEOPraHMYECKUX
BEIIECTB.

Knaccugukaius XuMHUeCKuX peakluii 0 pa3JInYHbIM IIpU3HaKaM (II0 YUCIY M COCTaBY Y4aCTBYIOIIUX
B PEAKILIMU BEIIECTB, IO TEIJIOBOMY d(PQPEKTY, IO U3MEHEHHIO CTENICHEW OKUCICHHSI XUMHUECKUX JIEMEHTOB,
1o 0o0OpaTUMOCTH, 0 YYaCTHIO KaTaau3aTopa). DK30- U HHJIOTEPMHUUYECKHE PEAKLHUU, TEPMOXMMUYECKHE
YPaBHEHHUS.

[TonsiTHe 0 ckopocTH XxUMHYecKod peakuuu. [loHsTHe 006 0OpaTUMBIX M HEOOPATHMBIX XUMHUYECKUX
peakuusx. IloHsATME O TOMOTE€HHBIX U TreTeporeHHbIx peakuusx. llonsartue o karamuze. Ilonsarue o
XMMHUYECKOM paBHOBecHU. DakTOpbl, BIMSIONME HAa CKOPOCTh XMMUYECKOH peakuuu M IOJOKEHHE
XUMHUYECKOI'O PAaBHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE peaxkuuu, NIEKTPOHHBIN OanaHc OKHCIIUTEIbHO-
BOCCTaHOBUTENBbHON peakuuu. CocTaBleHHE YpaBHEHUN OKHMCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI ¢
UCII0JIb30BAaHUEM METO/Ia AJIEKTPOHHOTO OajaHca.

Teopust 37EKTPOIUTUYECKON TUCCOLMALMU. ODJIEKTPOJUTHI U HEINEKTPONUThl. KaTHOHBI, aHHUOHBI.
MexaHu3M IHCCOLMALIMKA BEUIECTB C Pa3jIMYHBIMM BHJAMU XMUMHYECKON CBsi3U. CTeneHb AMCCOLMALMH.
CuiibHbIC U C1a0bIe DJIEKTPOIUTHL.

Peakiun noHHOTO 0OMeHa. Y CI0BUS MPOTEKaHUs peakiii MOHHOro 0OMEHa, MOJIHbIE U COKpAIIEHHBIE
VMOHHbIE ypaBHEHHUs peakiuil. CBoMCTBa KHUCIOT, OCHOBaHMM M coOJIed B CBETE IpeACTaBiIeHUN 00
NEKTPOIUTUYECKOH ucconuannu. KauecTtBeHHble peakliuu Ha HoHBL. [loHsATHE O rUapoan3e comneil.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYeCKUX BELIECTB — METaUIOB U
HeMeTaJuIoB (TpaduTa M anMmasza), CIOXKHBIX BEIIECTB (XJIOpuJa HATpHsl), UCCIEIOBaHHE 3aBUCHUMOCTH
CKOpPOCTM  XHMHYECKOM  peakuuu  OT  BO3AEHCTBHS  pa3lUyHbIX  (DAKTOPOB,  HCCIEIOBaHHE
3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MpoOLEecca AUCCOLMAIMN KUCIIOT, 1IeNo4Yed U cojeil (BO3MOKHO
UCIIOJIb30BaHUE BHJIEO MAaTEpUANIOB), MPOBEJEHHE OIBITOB, WJUTIOCTPUPYIOIIUX MPU3HAKK HPOTEKAHUS
peakiuii MOHHOTO oOOMeHa (oOpa3oBaHHME OcCajKa, BBIJIEICHUE Ta3a, OOpa3oBaHWE BOJbI), OIBITOB,
WITIOCTPUPYIOIUX MPUMEPBI OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEaKLUil (TOpeHHe, peakiiuy pa3ioKeHus,
COEIMHEHUS ), PACIIO3HABAaHWE HEOPraHMYECKUX BEIIECTB C MOMOUIbI0 KAYECTBEHHBIX PEAKIMM Ha HOHBI,
pellIeHne YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTaibl 4 MX coeJUHEHHS

OOmast xapakTepucTHKa TajoreHoB. (OCOOCHHOCTH CTPOEHHs AaTOMOB, XapaKTepHbIE CTENEeHU
okucienusd. CtpoeHue U (pu3NUECKre CBOMCTBA MPOCTHIX BEIIECTB — rajJoreHoB. XMMHUYECKUE CBOMCTBA Ha
npuMepe xjopa (B3aMMOAEHCTBHE C MeTaJUIaMH, HEMeTajulaMH, Iiejaodamu). XiopoBogopond. ComsHas
KHCJI0Ta, XUMHUYECKHUE CBOMCTBA, NOJyYyeHHUe, MpuMeHeHue. JeficTBue Xjaopa 1 XJIOpOBOIOPO/ia Ha OPraHU3M
qesoBeKa. BaxkHelue XIopuasl U X HaX0KJIEHUE B IIPUPOJE.

OO6mas xapakrtepuctuka 3jeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE
crernieHd okucieHusi. CTpoeHHMe W (U3UYECKUE CBOICTBA MPOCTBIX BEIIECTB — KUCIOPOJA M CEpBI.
AmnnoTponHble MOIU(GUKALUN KUCIOPOJa U cepbl. XMMHUECKHe CBOMcTBa cepbl. CepoBOIOPO/I, CTPOCHHUE,
busnueckue U XxuMHueckue coiicTBa. OKCHABI cepbl Kak MPEICTaBUTENN KUCIOTHBIX OKcHUIoB. CepHast
KUCIOTa, (u3nyeckue M XUMHUYECKHe CBoilcTBa (00IIMEe Kak MpeACTaBUTENs Kilacca KHUCIOT H
cnenuduyeckre). XUMUYECKUE peaKklnu, JeKallie B OCHOBE MMPOMBIIIJIEHHOTO C1oco0a MOIy4eHHs CEpHOI
KucoThl. [Ipumenenue cepHoil kucaoThl. COIM CepHOM KHUCIOTHI, KAUECTBEHHAsl Peaklus Ha Cyab(paT-HOoH.
Haxoxnenne ceppl M €€ COeNMHEHMH B NpHUpoAe. XUMHUYECKOE 3arpsA3HEHHE OKpYXKarolend Cpessl
COCJMHEHUSIMU Cepbl (KHCIOTHBIE [JOXAM, 3arpsa3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
PEIOTBPALLICHUSI.



OO6mas xapaktepuctuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
CTETIEHU OKUCIICHUs. A30T, paclpoCTpaHeHHE B IpUpoe, (pu3nyeckre u XuMruueckue cpoiicrsa. Kpyrosopor
azoTa B mpupoje. AMMHUAK, ero (pu3nueckue M XMMHUYECKHE CBOMCTBA, MmoyiyueHue U mnpumeHeHue. Comau
aMMOHUS, MX (U3MYECKHEe W XHMHUYECKHE CBOICTBa, mpuMeHeHHe. KadecTBeHHas peakiusi Ha HOHBI
aMMOHHMs. A30THas KuUCIOTa, €€ TMoJlydeHue, (QHU3MYecKMe U XUMHYECKHe CBoicTBa (00mue Kak
NpEeICTaBUTENIs KJlacca KUCIIOT | crienududeckue). Mcnoab30BaHNe HUTPATOB M COJIEH aMMOHHUS B Ka4eCTBE
MUHEPAJIBHBIX yH0OpeHud. XUMHUYECKOoe 3arps3HEHHE OKpYKaIoleH cpenbl COEIMHEHUSIMU a30Ta
(KHCTIOTHBIC JTOKIM, 3arps3HEHHE BO3JyXa, MOYBHI M BOJMOEMOB). Docdop, ammoTpomnHbie MOIUPHUKAINN
docdopa, puznueckue u xumudeckue cpoiictpa. Okcuna Gpocdopa (V) u pocdopHas kuciaora, puznueckue u
XMMHUYECKHE CBOMCTBA, nmonyueHue. Mcnonb3oBanue GocdaroB B KaueCTBe MUHEPAIBHBIX YA0OpEHHHA.

OO6mas xapakrtepuctuka 3jeMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE
CTETIEHU OKHCIICHHA. YTJIEepOJ, aJUIOTPONHbIE MOAU(DUKALINY, pacIpOCTpaHEHHE B MPUpPoje, GU3NIYECKUE U
XUMHUYecKkue cBoicTBa. AncopOuus. KpyroBoport yriepona B npupoze. OKCHabI yriiepoaa, ux Gpusndeckue u
XUMHYECKHE CBOICTBa, JIEHCTBUE HA YKUBBIE OPraHU3MbI, IOJIyYEHHE U NPUMEHEHHUE. DKOJIOTMYECKUE
npoOsieMbl, CcBsi3aHHBIE ¢ okcujaoMm yriepona (IV), rumoreza 11006anbHOrO NOTEIUICHUS] KJIMMATa,
HNapHUKOBBIN AP PEeKT. YToabpHas KHCI0Ta U €€ COMM, UX (PU3NUECKUEe U XUMUYECKUE CBOICTBA, MOMyYCHHUE U
npuMmeHenue. KauecTBeHHas peakius Ha kapOoHaT-uoHbI. Vcrnonbp3oBaHue KapOOHATOB B OBITY, MEAMIIMHE,
IPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHavanbHbIe MOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COCJAMHEHHUAX yriepoja (MeTaH, JTaH,
ATUJIEH, alleTUJIEH, ATAHOJ, TJIULEPUH, YKCYCHas KucioTa). [IpupoHple HCTOUYHUKHU YIIIEBOAOPOJIOB (yroJib,
OPUPOJHBIN ra3, HePTh), TPOAYKTH MX TepepaboTku (OEeH3MH), UX POJNb B OBITY U MPOMBIIIICHHOCTH.
[TonaTre 0 OMOIOTHYECKH BaKHBIX BEIIECTBAX: JKUPAX, OCIKaX, YIIEBOAAX — U MX POJIH B )KH3HH YEIOBEKA.
MarepuanbHO€ €IUHCTBO OPraHUYECKUX U HEOPraHUYECKUX COCTMHEHUM.

Kpemuuii, ero ¢usndyeckue W XUMHUYECKHE CBOWCTBA, IMOyueHHEe M TpuMeHeHue. CoenuHeHus
KpemHus B npupoze. Obuue npeacrapnenus 06 okcuae kpemuus (IV) u kpemuueBoit kucnore. CUIHKATHI,
UX WCIOJIb30BaHHWE B OBbITY, B INPOMBIIUIEHHOCTH. BaxkHeilline CcTpouTeNbHblE MaTepuaibl: KepamHKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [IpobieMbl 6€30MacHOro MCIONb30BAHMS CTPOUTENIBHBIX MaTePHAIOB
B IIOBCEHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3ydeHHe O00pa3lloB HEOPraHMYEeCKUX BEIIECTB, CBOWCTB COJISIHOW KHCJIOTBI, IPOBEIEHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPHUI-UOHBI U HAOIIOJCHHE TPU3HAKOB WX MPOTEKAHUS, OMBITHI, OTPAKAIOIINE
¢usznyecknue W XUMHUYECKHE CBOWCTBA TallOTEHOB M MX COEIUHEHHH (BO3MOXHO HCIOJb30BaHUE
BUJIEOMATEPHAJIOB), O3HAKOMJIEHHE C OOpaszllaMu XJIOpUIOB (raJlOT€HHUJIOB), O3HAKOMJIEHHE C oOpa3laMu
ceppl M €€ COeAUMHEHMSIMH (BO3MOXHO HCIIOJIb30BAHHWE BHJIEOMATEpPHANIOB), HaOIIOJEHHE Ipoliecca
oOyriiMBaHUS caxapa NOJ JeHCcTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTBI, M3yYEHHE XHUMHYECKHX
CBOMCTB pa30aBlICHHOM CEpHOM KHCIOTHI, IPOBEIEHUE KAYECTBEHHOM peakluu Ha Ccyab(ar-uoH Hu
HaOJroIeHne Mpu3HaKa e€ NPOTEeKaHUs, O3HAKOMIIEHHE C (PU3MYECKUMHU CBOWCTBaAMM a30Ta, ¢ochopa U uxX
COoeIMHEHUN (BO3MOXKHO HCIIOJIb30BaHME BHUEOMATEpUajoB), oOpa3laMu a30THBIX U (HOCHOPHBIX
ynoOpeHuil, mnomgydeHue, coOuWpaHue, paclo3HaBaHWE W M3Y4YEHHE CBOICTB aMMMaka, IPOBEJCHUE
KaueCTBEHHBIX peakUWid Ha HMOH aMMOHUA U ¢ocdar-HOH M H3y4YeHHE IPU3HAKOB HUX MPOTEKAHHUS,
B3aMMOJICHICTBUE KOHIIEHTPUPOBAHHONW a30THOM KHUCIOTBI C MeIbl0  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJICOMATEpHUAIOB), HU3y4YEHHE MOJIENed KpUCTANIMYECKX pemEToK anMmasa, rpaduta, (Qynnepena,
O3HAKOMJIEHHE C MPOIIECCOM aJCOPOIUN PACTBOPEHHBIX BEUIECTB aKTHBUPOBAHHBIM YIVIEM U YCTPOHCTBOM
IIPOTUBOTa3a, MoJlyueHue, cooupaHue, pacro3HaBaHUE U U3yUY€HUE CBOMCTB YIJIEKUCIIOTrO ras3a, MpoBe/leHue
KaueCTBEHHBIX pEaKIWii Ha KapOOHAT M CHJIUKAT-UOHBl W W3YYCHHE TMPU3HAKOB WX MPOTEKAHUS,
O03HAKOMJIEHHE C MPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE SKCHEPHMEHTAIbHBIX 3a/ad I10
TeMe «BaykHele HeMeTalIbl U UX COEINHEHUS.

Metasibl M X cOeIMHEHHS

OOmast XapakTepuCTUKAa XMMHUYECKHX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUHU HMX IOJIOKEHUS B
Ilepuoanueckoit cucreme xumuyeckux syemeHToB [[. M. MenaeneeBa u crpoeHusi atomMoB. CTpoeHHE
METaJIJI0B. MeTajuinueckasl CBsi3b M METAJUIMYECKAss KPUCTAJUIMUECKasl pelIE€TKa. DIEKTPOXUMUYECKUNA P
HanpspKeHUH MeTayioB. Pu3nyeckue W XUMHUYECKHEe CBOMCTBa MeTaiioB. OOmue crnocoObl MOTydYeHUS
metasuioB. [IoHATHE O KOPPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CIiiaBbl (CTalb,
YYyT'yH, AIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsle MeTauibl: mosiokeHHEe B Ilepuoguueckoll cucrtemMe XUMHUYECKMX JJeMEHTOB /.
W. MenpeneeBa, CTpO€HHE MX aTOMOB, HaxOXKJI€HHUE B Npupoje. Pu3ndeckue U XMMHUUYECKHE CBOMCTBA (Ha



npuMmepe HaTpus U kanus). OKCUAbl U TUAPOKCUIBI HATpUd U Kanus. [IpuMeHeHre nieouHbIX MEeTaIOB U X
COEMHEHUM.

[[lenoyHo3emMeNbHBIE METAJUIBI MAarHuid M KajdblMi: mosiokeHne B Ilepuogumueckoil cucreme
xuMuueckux 3neMeHToB JI. M. MenaeneeBa, CTpoeHHE UX aTOMOB, HaXx0XKJIEHUE B npupoae. Pusndeckue u
XUMHYECKHE CBOICTBa MarHus M Kaiublus. Bakuelmue coeinHEeHUs KaiblUs (OKCHI, TUAPOKCHUI, COJIN).
JKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHCHHS.

Amomunuii: nosioxenue B Ilepuonnueckor cucrteme xumuyeckux snemeHtoB Jl. M. Menneneena,
CTpOCHHE aToMa, HaXOXJAeHue B mpupoae. Ousnueckre U XUMUYECKUE CBOWCTBA aMFOMHUHUS. AM(OTEpHBIE
CBOMCTBA OKCHJIa U TUAPOKCH/IA ATTFOMUHMS.

Kenezo: mnosnoxenne B Ilepuomnueckont cucremMe xumuueckux siemeHToB J[. M. Menaeneena,
CTPOECHHME aToMa, HaxoxaeHue B mpupoje. dusmueckue M XUMHUECKUE CBOMCTBa »xene3a. OKCUIbL,
ruapokcuabl u conu xenesa (11) u sxenesa (I11), ux cocras, cBONCTBA U MOJTyUYEHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE ¢ oOpa3lnaMd METa/IOB U CIUIaBOB, UX (PU3MYECKMMM CBOMCTBAMM, H3yUEHUE
pe3yabTaTOB  KOPPO3UHM METAUIOB  (BO3MOXHO HCIIOJIB30BAaHHE BHICOMATEPUAIOB), OCOOEHHOCTEH
B3aMMOJICHCTBHSl OKCHJIA KaJbIlMsl M HATPUs C BOJOW (BO3MOXHO HCIOJB30BaHHE BUICOMATEPHUAIIOB),
UCCJIEJOBAaHME CBOWMCTB 'KECTKON BOJIbI, IIPOLIECCA TOPEHUS JKeje3a B KUCIOPOe (BO3MOYKHO UCIOIb30BaHUE
BUJICOMATEPHANIOB), TPU3HAKOB MPOTEKAHMWSI KAYECTBEHHBIX pEaKUWd Ha HWOHBI: MarHus, KallbLUs,
amroMuHMS, HKa, xkenesa (1) u xenesa (I11), meam (II), HabmoeHUE M ONTUCAHKE MTPOIIECCOB OKPAITUBAHUS
IUTAMEHU MOHAMHU HATPUs, Kalus U KaJdbIUs (BO3MOXKHO HCIOJIb30BAaHUE BHUIEOMATEPUAIIOB), UCCIIEIOBAHUE
aM(OTEPHBIX CBOWCTB TMJIPOKCUAA ATIOMHUHHSA U THAPOKCHIA IIMHKA, PEHICHUE YKCIEPUMEHTAIbHBIX 3a/1a4
1o teme «BaxxkHeillne MeTabl U UX COCIUHEHUS.

XuMHuS M OKpYXKaoLias cpeaa

BemectBa 1 Matepuasibl B IOBCEJIHEBHOM KM3HM 4eIOBEKa. be3onacHoe MCIoib30BaHUE BEIIECTB U
XUMHUYECKHUX peakuuil B ObITy. [lepBas moMOILb IPU XUMUYECKUX 05KOT'aX U OTPABIICHUSX.

XUMHYECKOE 3arpsi3HEHHE OKpYXKaroleil cpenpl (MpeneibHas AOMYCTUMas KOHIIGHTpAIMs BEIIECTB,
nanee — [1/1K). Poiabs XxuMuu B pelieHUH 3KOJI0TMYECKUX IpooIieM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB MaTepHalIoB (CTEKIIO, CIUIaBbl METAJIJIOB, ITOJIMMEPHBIE MaTepUaIIbI).

Mesxicnpeomemmuuie ceasu

Peanuzanusi MeXNpeIMETHBIX CBS3€M NpPM H3YYEHHH XUMHUHM B 9 Kjacce OCYIIECTBISIETCS uepe3
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbBIX MOHATUH, TaK U MOHATHH, SBJISIOIINXCS CUCTEMHBIMU IS
OTJIEbHBIX NPEJAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0ue ecTecTBEHHO-HAY4HbIe MOHATHUS: HAY4HbIM (DakT, TUIOTE3a, 3aKOH, TEOPHs, aHAJIM3, CUHTE3,
KJIacCU(pUKalLUs, MEePUOJUYHOCTb, HAOIIOJIEHUE, HKCIEPUMEHT, MOJEIHUPOBAHUE, W3MEPEHUE, MOJEIb,
SIBJICHUE, TAPHUKOBBIHN 3 (EeKT, TEXHOIOTUS, MAaTEPUAIIbI.

®uznka: MaTepus, aTOM, 3JIEKTPOH, INPOTOH, HEUTPOH, MOH, HYKIHWJ, WU30TOMNbI, PaAHMOAKTUBHOCTb,
MOJIEKYJa, IEKTPUUECKUI 3apsi, MPOBOJIHUKH, MOTYIIPOBOJAHUKHU, AUIIEKTPUKH, (DOTORIEMEHT, BEIIECTBO,
TeN0, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, ra3, pacTBOP, paCTBOPUMOCTb, KPUCTAJUIMYECKasl PEIIETKa,
CIUIaBbl, (PM3WYECKHE BEIMYUHBI, €IUHHIIBI M3MEPEHMs, KOCMHUYECKOE IMPOCTPAHCTBO, IUIAHETHI, 3BE3/BI,
Connre.

buonorusi:  gorocunTe3, apixaHue, Ouocdepa, SKOCHUCTeMa, MHUHEpaIbHbIE  YyI0OpeHus,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, runpocdepa, MUHEPAIbI, TOPHBIE MTOPO/IbI, MOJIE3HbIE UCKOMAaeMbIe, TOILUIHUBO,
BOJIHBIE PECYPCHI.



2. Inanmpyemsblie pe3yJbTaThl
2.1. JINYHOCTHBIE Pe3yJIbTAThI

JIn4HOCTHBIE PE3yNbTAaThl OCBOCHMSI MPOTrPaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHMsI TOCTUTAIOTCS B
xo/le OOydeHUs: XWMHH B CIWHCTBE Y4eOHOW W BOCHHTATEIBHOW JCSITENLHOCTH B COOTBETCTBHH C
TPaJULUOHHBIMU POCCUMCKUMH COIMOKYIBTYPHBIMU M JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTAMHU, IPUHATHIMU
B 00IIeCTBE MpaBUIaMH U HOPMaMH MOBEICHUS M CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUSI, CAMOPA3BUTHS
U COLMAIU3AIIN 00YJYarOIINXCS.

JIM4HOCTHBIE PpE3yNbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCA CHUCTEMOU
MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIMI M PaCIIMpPEHUE OIbITa JCITeILHOCTH HA €€ OCHOBE, B TOM YHCJIC B
YacTHU:

1) maTpuoTHYECKOro BOCIUTAHUSA:

[IEHHOCTHOTO OTHOILIEHUSI K OTE€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY M HAYYHOMY HACIEAMIO,
NMOHMMAHUS 3HAYCHUS XUMHUYECKOW HAayKH B JKU3HH COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIAJIETh
JIOCTOBEpHOM MHGbOpMaIueil 0 nepeioBbIX JOCTUKEHUSIX U OTKPBITHSIX MHUPOBOM UM OTEYECTBEHHON XMMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U OOIIECTBA;

2) rpaskIaHCKOro BOCIIMTAHUS:

MPEJICTABICHUS] O COIMAJIBHBIX HOPMax WM TPaBUIaX MEXJIMYHOCTHBIX OTHOIICHHHA B KOJIICKTHUBE,
KOMMYHHUKATHBHOW KOMIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, yueOHOUCCIEA0BATEIbCKOM, TBOPUECKON U
JIPYTHX BHJIAX JESATCIILHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOW JNEATEIHHOCTH IMPHU BBITIOJHCHUH
yueOHBIX, IM03HABATENbHBIX 3a]la4, BBIMOJTHEHUMM XHUMHUYECKUX OKCIIEPUMEHTOB, CO3JIaHUU Y4EeOHBIX
MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO W B3aMMOIIOMOIIM B MPOIIECCE dTOW Y4eOHOU JeSITeTbHOCTH,
TOTOBHOCTU OLIEHHWBAaTh CBOE IOBEJCHUE W TOCTYNKH CBOMX TOBApHUIIEH C TMO3UIMUKA HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIICICTBHI MTOCTYITKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHHSI:

MHUPOBO33PECHUYCCKUE TIPEJCTABICHUS O BEIIECTBE M XUMHUYECKOW PEAaKIUU, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKM M COCTaBISAIOIIME OCHOBY Ui MOHHMMAHUSI CYIIHOCTH HAyYHOH
KapTUHBI MHUpPa, MPEACTABICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPHPOJIBI, B3aUMOCBSI3SIX
YeloBeKa ¢ MPUPOTHON cpeioil, O POk XMMHH B TO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATEIILHBIC MOTHBEI, HAIPABJICHHBIC HA MOJIYYCHUE HOBBIX 3HAHHMA 110 XUMHH, HEOOXOIUMBIC JIJIs
00BsICHEHUST HAOIIOIAaEMBIX TMPOLIECCOB M SIBICHHM, MO3HABATEIbHOW, MH()OPMAIIMOHHOW U YUTATENHCKOMN
KYJIBTYPbl, B TOM 4HCJIE HAaBBIKOB CaMOCTOSITEIIBHONW pabOTBI ¢ YYCOHBIMH TEKCTaMH, CIIPAaBOYHOMN
JUTEPATypPOid, JOCTYIMHBIMH TEXHUYECKHUMH CPEACTBAMH MH()OPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYeHHI0O U TIO3HAHUIO, JIOOO03HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa3oBaHUIO, TIPOSKTHOM W  HCCIENOBATENIbCKOW JIEATEIbHOCTH, K OCO3HAHHOMY BBHIOOpY
HATPABICHHOCTH W YPOBHS OOYUCHHS B TaTbHEHUIIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPbI 3/10POBbS:

OCO3HAHWE IICHHOCTH J>KH3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3I0pOBbI  00pa3 >KU3HU, OCO3HAHME TOCJIEICTBUNA M HEMPUSATHE BPEIHBIX MNPUBHIUEK (YmoTpeOlieHus
AJIKOTOJIs, HAPKOTUKOB, KYpPEeHHs), HEOOXOAMMOCTU COOIOICHUS TPABUJI OE30MACHOCTH MPU OOpAIEHUHU C
XUMHYECKUMH BEIIECTBAMU B OBITY U pealbHON KHU3HU;

5) TPy/10BOT0 BOCIIMTAHMS:

MHTEpEC K MPAaKTHUYECKOMY U3YYEHHUIO Mpodeccuid U Tpyaa pasiIudyHOrO poja, YBOKEHUE K TPYAY U
pe3yJibTaTtaM TPYAOBOH JIeITeILHOCTH, B TOM YHUCIIe HA OCHOBE TIPUMEHEHU S MPEJAMETHBIX 3HAHUN 110 XUMUH,
OCO3HAHHBII BHIOOP WHAMBHUAYAIHLHON TPACKTOPUHU MPOIOIKEHHs 00pa3oBaHHs C YYETOM JTUYHOCTHBIX
WHTEPECOB MW CIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX WHTEPECOB W TMOTPEOHOCTEH, YCIENIHON
npo(hecCHOHANFHOM JEeSTeNbHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHHU, TOTOBHOCTh aJalTUPOBATHCS B
po(hecCHOHATTLHOM cpelie;

6) 3K0JI0rM4eCcKOr0 BOCIIHTAHHUS:

9KOJIOTHYECKH IIeJIECO00pa3HOe OTHONICHHWE K MPHUPOJC KaK UCTOYHHWKY JKH3HU Ha 3emiie, OCHOBE e
CYIIIECTBOBAaHMs, TOHMMaHWE IIEHHOCTH 370pOBOrO0 M Oe3omacHOro oOpa3a >KWU3HHU, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (PU3MUYECKOMY M TICUXHUYECKOMY 370POBbIO, OCO3HAHHE IICHHOCTH COOJIIOICHUS
paBuJI 0€30MaCHOTO MOBEACHUSI TIPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYAIUSIX, YTPOXKAIOIIUX 370POBBIO
W JKU3HU JII0JICH;



CIIOCOOHOCTH MPUMEHATH 3HAHMSI, ITOJIy4aeMble TPU U3yYCHUU XUMUH, Ui PEIICHUs 3314, CBA3aHHBIX
C OKpYXKaroleld NPUPOJHOW CPENOW, ISl TOBBIIIECHHUS YPOBHS JKOJOTHYECKOM KYJIbTYpPbI, OCO3HaHHUS
IJ100abHOTO XapaKTepa SKOJOTMYECKHX MpoOJeM M MyTell WX pelIeHUs MOCPEACTBOM METOAO0B XHMMHUU,
JKOJIOTMYECKOTO MBIIUIEHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEJIbHOW, KOMMYHMKATUBHOW H
COLIMAJIbHOW MPAKTHKE.

2.2. MeTanpeMeTHbIe Pe3yJbTaThl

B cocraBe MCTAIIPECAMCTHBIX PE3YJIbTATOB BBIACIIAOT 3HAYUMBIC JJIA (I)OpMI/IpOBaHI/ISI MHPOBO33PCHUA
oOIIeHayYHbIe TIOHATHS (3aKOH, TEOpHs, NMPUHIHUII, TUIOTe3a, (PakT, CHCTeMa, MPOIECC, IKCICPUMEHT U
JPyroe.), KOTOpble UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX NMpEeIMEeTax M IO3BOJISIIOT Ha OCHOBE
3HAHUH W3 9THX MNpeaAMEeTOB (OPMHUPOBATH IPEICTABICHUE O LEJIOCTHOW HAay4YHOW KapTHHE MHpa, U
YHHMBEpCalbHble YdeOHble AEWCTBUS (I1O3HABATEIbHbIE, KOMMYHUKATUBHBIE, PErYyJISTUBHBIE), KOTOpHIE
obecrieunBarOT (GOPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSTEIFHOMY IUIAHHPOBAHUIO M OCYIIECTBICHHIO
y4eOHOI IesITeTLHOCTH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBHSA

Ba3oBble 1ornyeckue neiicTBus:

YMEHUS MCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBILUIEHHUS! IPU OCBOSCHUHU 3HAHUM: PACKPBIBATh CMBICI
XUMHUYECKUX MOHATUM (BBLACHATh UX XapaKTEpHbIE NpPU3HAKU, YCTAaHABIMBAThb B3aUMOCBS3b C JIPYTUMU
MOHSITUSIMH ), UCIIOJIb30BATh MOHATHS U1 OOBSICHEHUS OTJENIbHBIX ()AKTOB U SIBIICHUH, BEIOUPATh OCHOBAHUS
U KPUTEPHHU JUTs KJIAaCCU(DUKAINN XUMUYECKUX BEIIECTB M XUMHUECKUX PEaKIIMid, yCTaHABIUBATh PUIUHHO-
CIIEICTBEHHBIC CBSI3U MEXAY OOBEKTaMU H3y4YEHUS, CTPOUTH JIOTMUECKHUE PACCYXACHUS (UHIYyKTHUBHBIC,
JI€IYKTUBHBIE, 110 AHAJIOTUH), 1EJIaTh BBIBOJIbI U 3aKJIIOUEHUS;

YMEHHE TMPUMEHSITh B TMpoIllecce TMO3HAHUS TOHATHUS (IpEeIMETHbIE U  METalpeAMETHHIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIENIN, UCIIOIb3YEMbIE B XUMHH, TPEOOPa30BbIBATh IIMPOKO MPUMEHSIEMbIE B
XUMHUHM MOJICIbHBIC TMPEACTABICHUS — XUMHUYECKHUH 3HAK (CHMBOJI 3JEMEHTa), XUMHUYeckas ¢dopmyna u
ypaBHEHHE XHMHYECKOH peakIuu — MpH pPEUICHWH Y4eOHO-TIO3HABATENBHBIX 3a/1ady, C YYETOM OITHX
MO/JICNIbHBIX MPEICTaBICHUH BBISBIATh U XapaKT€PU30BaTh CYILIECTBEHHbIE TPU3HAKH U3Y4aeMbIX OOBEKTOB —
XUMHYECKMX BEIIECTB M XUMHUYECKMX pEaKIMi, BBISBIATH OOLIME 3aKOHOMEPHOCTH, MPUYHUHHO-
CJIEICTBEHHBIE CBS3M U IPOTUBOPEUMS B U3Y4aEMBbIX ITPOLIECCAX U SIBICHUSIX.

Ba3oBble uccienoBareibckme 1eiCTBUSA:

YMEHHME HCIOJB30BaTh IIOCTABIEHHBIE BONPOCHl B KAayeCTBE HHCTPYMEHTAa IIO3HAHUSA, a TaKXKe B
KayeCTBE OCHOBBI JJ1 (POPMHUPOBAHUSI TUIIOTE3BI IO TPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

nproOpeTeHue OIbITa MO MJIAHUPOBAHUIO, OPraHU3AIMH U MPOBEJCHUIO YIEHUYECKUX IKCIIEPUMEHTOB,
yMeHHE HaOJI01aTh 3@ XO0JIOM IPOIIecca, CaMOCTOSATENbHO MPOTHO3UPOBATH €r0 Pe3ysbTaT, POpPMYIHPOBAThH
00001IeHNsT M BBIBOABI IO pe3yjibTaTaM MpPOBEAEHHOTO OIbITA, HCCIEIOBAaHUS, COCTaBIATH OTYET O
IpoJiesIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHME BBIOMpPATh, aHAJTU3UPOBATH M MHTEPIPETUPOBATh MHPOPMALUIO Pa3IMYHBIX BUIOB U (OpM
MPEJICTaBICHUS, TMOJyYaeMylI0 M3 pPa3HbIX HCTOYHHKOB (HAy4HO-TIOMYJspHAs JUTEpaTypa XUMHUYECKOTO
coJlep’KaHus, CIpaBOYHbIE MOcoOUs, pecypchl MHTepHeTa), KPUTHUECKHU OIEHHBATh MPOTUBOPEUMBYIO U
HEJI0CTOBEPHYIO HH(POPMAIIHIO;

YMEHHME NPUMEHATH pa3IMyHble METOAbl U 3ampochl MpU TOUCKE M 0TOOpe HHPOpMAUH U
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOJMMBIX Uil BBIOJHEHHUS Y4YeOHBIX W TO3HABATENbHBIX 3ajay
onpeAenéHHOr0  THUMa, MpHOOpeTeHHne ombITa B 00JacTU  HCIOJIB30BaHMS ~ MHQPOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUM, OBJIA/IEHHE KYJIbTYpOHl aKTUBHOT'O MCIOJIb30BAHUS PA3TUYHBIX MOUCKOBBIX
CUCTEM, CaMOCTOSATEIbHO BEIOMPATh ONTUMAJIbHYIO (POpMY MpeACTaBIeHUs HHOOPMALIUU U UILTIOCTPUPOBATH
pemaeMble  3a/ladydl  HECIOKHBIMH ~CXE€MaMH, JuarpaMMamu, JApyrumMu ¢opMamMu Tpaduku U UX
KOMOWHAIIASIMU;

YMEHHUE MCIIONB30BaTh U aHAJIM3UPOBATh B Mpoliecce Y4eOHOH M HCCIIEAO0BATENbCKOM NesITeIbHOCTH
UH(GOPMALIMI0O O BIHUSHUM TPOMBIIUIEHHOCTH, CEJIbCKOIO0 XO034iCTBa M TpPAHCIOpPTa HA COCTOSHUE
OKpY>Karolllel NPUPOIHON CpEebI.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:



YMEHHS 3a7aBaTh BOMPOCH (B X0/€ Auayiora ¥ (WiM) AUCKYCCHH) IO CYIIECTBY OOCYKIa€MOMH TEMBHI,
(dbopMyITUpPOBaTH CBOM MPEATIOKEHUS OTHOCUTEIILHO BBIMTOJIHEHUS TIPEIOKESHHON 3a1a4u;

YMEHUSl TIPEJICTABIATH TIOJYYCHHBIC pPE3Yy/IbTaThl ITI03HABATEIILHOW JEATEIBHOCTH B YCTHBIX U
MUCHPMEHHBIX TEKCTaX; JelaTh MNPE3CHTAIMIO pPE3yJIbTAaTOB BBINOJHEHUS XUMHUYECKOTO JKCIEPUMEHTA
(J1abopaToOpHOTO OIbITA, TAOOPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MPOCKTA);

YMEHHSI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW TIO3HABATEIBHOU U
UCCIICIOBATEIILCKOW JICATEIIBHOCTH TPU PEIICHHH BO3HHKAIOIIMX MPOOJeM Ha OCHOBE Yy4éra oOImx
WHTEPECOB U COTIACOBAHUS MO3HIMNA (00CYXIeHUsI, 0OMEH MHEHUSIMHU, «MO3TOBBIC IITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JICHCTBUH, OTIpE/ICTICHIE KPUTEPHUEB 10 OIICHKE Ka4eCTBa BBHIITOJHEHHOHN pabOThI U APYTHE).

PeryasiTuBHble yHHBepPcaJbHblIe yUeOHbIE 1eiiCTBUS:

YMEHHE CaMOCTOSITEIbHO  ONpPENeNSaTh IENH  JICATeIbHOCTH, IUIAaHUPOBATh, OCYIICCTBIATS,
KOHTPOJMPOBATh W TIPU HEOOXOTUMOCTH KOPPEKTHUPOBATh CBOIO JICATEIBHOCTh, BBIOMpATh HamOosee
s deKTUBHBIE CIIOCOOBI pelICHHs] Y4eOHBIX W IMO3HABATEIBHBIX 3a/lad, CAMOCTOSTEIHLHO COCTaBISITh HIU
KOPPEKTHPOBATh TPEJIOKCHHBIN aJrOpUTM JEHCTBUH TPU BBIOJHCHUW 33JaHUN C Y4ETOM TOJTYYCHUS
HOBBIX 3HAHUI 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIHUSX, OIEHUBATH COOTBETCTBHE MOJYYCHHOTO
pe3yibTara 3asBICHHOW IEJIM, YMEHHE HCIOJIb30BaTh W AHAJIM3UPOBATh KOHTEKCTBI, MpeyiaraeMbic B
YCJIIOBUH 3aJaHUM.

2.3. lIpeameTHble Pe3yJIbTATHI

B cocraBe mpenMeTHBIX pe3yNbTaTOB MO OCBOEHUIO 0053aTEIBHOTO COJIEP)KaHUs, yYCTaHOBJICHHOTO
JAHHOM (eaepanbHON padoydeil MporpaMMOM, BBIIETSIOT: OCBOCHHBIE OOYYAIOIIMMHCS HAy4dHbIE 3HAHUS,
YMEHHSI ¥ CIIOCOOBI ACUCTBUA, crierupudecKre s MpeIMeTHOM 001acTi «XUMHUS», BUABI JESITEIbHOCTH 110
MIOJIyYEHUIO HOBOT'O 3HAHMSI, €0 UHTEPIIPETALNHU, IPEOOPA30BAHUIO U IPUMEHEHUIO B Pa3IMUHbIX yUEOHBIX U
HOBBIX CUTYaIIHsX.

K koHiy oOydyenus B 8 kiacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE MOJDKHBI OTpaykaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:
pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX MOHSATHI: aTOM, MOJIEKYJd, XMMHUYECKUN 3JIEMEHT, MPOCTOE
BEIIECTBO, CJIOKHOE BEUIECTBO, CMECh (OAHOPOJAHAs W HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCHTEIbHAs
aTOMHasi M MOJIEKYJIIpHas Macca, KOJIMYECTBO BENIECTBA, MOJb, MOJSpHas macca, MaccoBas JOJs
XUMHYECKOTO DJJIEMEHTa B COEIUHEHUH, MOJISIPHBIH OO0BEM, OKCHJA, KHUCJIOTa, OCHOBAaHHWE, COJb,
ANEKTPOOTPHUIIATENILHOCTb, CTETIEHb OKHCIICHUs, XUMUYECKas peakius, Kiaccu(uKaius peakiuii: peakiuun
COEIMHEHUS, PEaKLUU PA3JI0KEHMs, PeaKlUu 3aMelIeHUs, peakuu oOMeHa, SK30- U SHIAOTEPMHUUYECKUE
peakiu, TeroBor d(PPeKT peakiuu, Sapo aToma, MIEKTPOHHBIA CIION aToma, aTOMHasi OpOUTalb, PalycC
aToma, XMMHYECKasi CBsI3b, MOJSIPHAsl U HEMOJsIpHasi KOBAJIEHTHAsI CBsA3b, MOHHAS CBSI3b, MOH, KATHOH, aHUOH,
pacTBoOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAaltsl) B PaCTBOPE;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSTHH U MPUMEHATH 3TU MOHATHUS IIPHU ONMKUCAHUU
BEIL[ECTB U UX IPEBPALLECHU;
UCTIONIb30BaTh XMMHUYECKYI0 CHUMBOJHUKY JJISi COCTaBJCHHsS (OpPMYN BEHIECTB U YPaBHEHUH XMMHUYECKUX
peakiui;
OTIPEICIATh BaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTENICHh OKHCIEHUS DJIIEMEHTOB B
OMHApPHBIX COECAMHEHUSIX, PUHAICKHOCTh BEIIECTB K ONpeAeNEHHOMY KJIacCy COeIMHEHUN 1o dopMmyiam,
BUJI XUMUYECKOH CBS3M (KOBAJICHTHAsI U HIOHHAsI) B HEOPTaHUUYECKUX COCAMHEHUSX;
packpeiBaTh cMbica [lepmoamueckoro 3akona JI. WM. MenpgeneeBa: JIE€MOHCTPUPOBATH I[OHUMAHHE
MEePUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX DJJIEMEHTOB OT HUX mojoxkeHus B Ilepumonnueckoit
CHUCTEME, 3aKOHOB COXPAaHEHHsI MAaCChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO YYEHHS,
3aKoHa ABOrajipo;
ONMCHIBATh W XapakTepu3oBaTh TabauuHyto (opmy Ilepuoanueckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB:
pa3iuuaTh MOHATHUS «TJaBHas moArpymmna (A-rpynma)» u «mobounas noarpynna (b-rpymma)», mansie u
0oJbIIME MEepUOJIbl, COOTHOCUTh 00O03HAuYEHUs, KOTOophle uMeroTcss B Tabmune «llepumonuyeckas cucrema
xuMuyeckux dsnemeHtoB JI. W. MenneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHYECKHX OJIIEMEHTOB (COCTaB M 3apsii sjpa, oOllee 4YHUCIO BJIEKTPOHOB M paclpeleieHHe HX IO
3JIEKTPOHHBIM CIIOSIM);



KJIacCU(UIIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XMMUYCCKHE PEaKIUH (110 YHCITY U
COCTaBY y4aCTBYIOIIUX B PEAKIIMH BEIIECTB, IO TETIOBOMY 3P PeKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUECKUE CBOWCTBA BEIIECTB PA3IMYHBIX KIIACCOB, MOITBEPIKIAs
OTMCAaHUE TPUMEPAMH MOJICKYJISPHBIX YPABHEHHI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIN;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KAueCTBEHHOTO COCTaBa, BO3MOXXHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B Pa3IMIHBIX YCIOBUSX;

BBIYUCIISATH OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIIO0 XUMHUYECKOTO
arieMeHTa 1o (opmyse COSAMHEHHUS, MAacCOBYIO JIOJIIO BEIIECTBA B PAacTBOPE, MPOBOAUTH PACUYETHI IO
YPaBHEHHIO XUMHUYECKOU peaKIny;

MPUMEHSTh OCHOBHBIC OTIEPAIlMU MBICIUTEIIBHON JCSITEILHOCTH — aHAIN3 U CHUHTE3, CPaBHEHUE, 0000IICHHE,
CHCTEMaTH3aIIHIO, KIacCU(UKAINIO, BBISIBICHUE MPHYUHHO-CIICACTBEHHBIX CBS3CH — JUI U3YyUCHHs CBOWCTB
BEIIECTB M XMMHUYCCKUX PEaKIIMii, €CTECTBEHHO-HAYUYHbIC METObl MMO3HAHUS — HAOJIIOJICHUE, U3MEPECHHE,
MOJICIIMPOBAHKE, IKCIICPUMEHT (pealbHBbIA ¥ MBICIICHHBIH );

CJIEIOBATh MpaBWJIaM TOJIH30BAHUS XUMHUYECKOW IMOCYI0M W JaOOpaTOpHBIM OOOPYJOBAHHEM, a TaKKe
npaBuWiIaM OOpAaIeHUs C BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIHMSMHU TI0 BBITOJHEHHIO J1AOOPATOPHBIX
XUMHUYECKHX OIBITOB MO IMOJYYCHHIO M COOMPAaHUIO Tra3000pa3HBIX BeUIecTB (BOAOpOJAA M KHCIOPOJA),
NPUTOTOBIICHHIO PACTBOPOB C OINPEIEIEHHOW MAacCOBOM JIOJIEH pacTBOPEHHOTO BEIIECTBA, IIAHUPOBATh U
MPOBOJMTh XUMUYECKUE IKCIICPUMEHTHI 10 PACIIO3HABAHHUIO PACTBOPOB IIEIOYCH M KHCIOT C IOMOIIBIO
UHAUKATOPOB (1akmyc, peHondraiert, METUIOPAHK U IPYTHE).

K kxoHiy oOyueHuss B9 KJjiacce nmpeAMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI OTpakaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

PacKpbIBaTh CMbICI OCHOBHBIX XMMHUYECKUX MOHATUN: XUMUUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, UOH, KATUOH,
AQHUOH, IIPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHCJICHHUS, XUMHYECKasi peaKIlusi, XMMUYecKas CBA3b, TEIIOBOU 3(PPEKT peaKiiu, MOJb, MOJSIPHBIA 00BEM,
pacTBOp, AJIEKTPOJIUTHI, HEIJIEKTPOIMUTHI, IEKTPOJUTHUECKAs. JUCCOLMALMS, pPEaKlUd HOHHOrO OOMEHa,
KaTajau3aTop, XHMHYECKOE paBHOBecHe, oOpaTHMble U HEOOpaTUMbIe pEaKlUUU, OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMHU, OKHCINTEIb, BOCCTAHOBUTEINb, OKUCICHUE U BOCCTAHOBIICHHUE, aJUIOTPOIINS,
aM(bOTEepHOCTh, XMMHUYECKasi CBsA3b (KOBAJICHTHAs, MOHHAS, METAJNIMYecKas), KPUCTAIMYECKas peléTka,
KOPPO3Hs METAJUIOB, CIUIABBI, CKOPOCTh XMMUYECKON PEaKLUH, IPEAEIbHO fonycTumas KoHueHrpanns [IJIK
BEIIECTBA,

WTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUN M MPUMEHSTh 3TH MOHATHUS MPU ONHUCAHUU
BELIECTB U UX NPEBPAILLEHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJHUKY JJISl COCTaBJICHHS (OPMYJ BEIIECTB U YPAaBHEHUN XMMHUYECKUX
peaxLuii;

ONpEAENATh BAJIEHTHOCTb M CTENEHb OKUCIEHHMSI XUMHUYECKHX 3JIEMEHTOB B COEIMHEHMSIX DPAa3JIMYHOTO
COCTaBa, MPUHA/UIEKHOCTh BEIIECTB K ONpPeelIEHHOMY KJIacCy COeIMHEHUH 1Mo (popMyiaM, BUI XUMHUYECKON
CBA3M (KOB&JIEHTHAs, HWOHHAs, METAJUIMYeCKas) B HEOPraHMYECKUX COEIUHEHUSX, 3aps] HOHa 10
XUMHUYECKOH (opMylie, XapakTep cpeabl B BOJHBIX pacTBOpaX HEOPraHWYECKUX COCIUHEHUH, THI
KPUCTAJUIMYECKON pelIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbIci [lepuonnueckoro 3akonHa /[I. M. MenneneeBa M IEMOHCTpPUpPOBATh €ro INOHUMAHHE:
ONMCHIBATh M XapakTepu3oBaTh TaOiauuHyto (opmy lleproanueckoil cCUCTEMBI XMMHYECKHX AJIEMEHTOB:
pa3iuuaTh MOHSATHUS «TJaBHas moArpymmna (A-rpynma)» u «mobounas noarpynna (b-rpymma)», manbie u
00JIbIIME TEPUO/IBI, COOTHOCUTH 0003HAUEHUs, KOTOPhIE UMEIOTCS B IEPUOANYECKOM TabIuIle, C YNCIOBBIMU
XapaKTEepUCTHUKAMHU CTPOEHHMsI aTOMOB XHMHMUYECKHX 3JIEMEHTOB (COCTaB M 3apsii s1pa, oOlee Yucio
AJICKTPOHOB W PACIPECIICHHE WX 110 JJICKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B
MU3MEHEHUHU CBOWCTB AJIEMEHTOB M UX COEIMHEHUH B INpeAesiaX MajblX MEPHUOJOB U TNIABHBIX MOATPYIII C
YYETOM CTPOEHHS UX ATOMOB;

KJIacCu(UIUPOBATh XUMHUUECKUE JIEMEHTHI, HEOPTaHMUECKUE BEIIECTBA, XMMUYECKHE PeaKkIiu (110 YUCITy U
COCTaBY YYacTBYIOIUX B PEAKIMU BEILECTB, 10 TEIJIOBOMY 3P QEKTy, 0 U3MEHEHUIO CTENEHEH OKUCICHUS
XUMHUYECKHX 3JIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIME W CHENM(PUISCKHE XMUMHYECKHE CBOMCTBA MPOCTBIX M CIOXKHBIX
BELIECTB, MOATBEPKAAsl ONHMCAHUE NPUMEPAMU MOJIEKYJSPHBIX M HMOHHBIX YPaBHEHHI COOTBETCTBYIOILUX
XUMUYECKHUX PEAKIN;



COCTaBJIAITh YPAaBHEHUSI DJIEKTPOJMTHYECKOW JUCCOLMAIIMU KHUCJOT, IIEJIOYed M COJIeH, IOJHBIE H
COKpaIIEHHBIE YpaBHEHHSI pEaKIHWid HOHHOTO OOMEHa, YpaBHEHHUS pEaKIuid, MOATBEPKIAIONIUX
CYIIECTBOBAaHME F€HETUYECKOM CBSI3M MEXKIY BEIIECTBAMM PA3JIMYHBIX KIJIACCOB;

pacKphIBaTh  CYUIHOCTb  OKHUCIIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUNA  IOCPEACTBOM  COCTABJIEHUSA
3JICKTPOHHOTO OajaHca ATHX PEaKIIHii,

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOEHHUS, BO3MOXKHOCTHM IPOTEKAHUS
XUMHYECKUX MPEBPAILCHUHN B PA3JIMYHBIX YCIOBUSX;

BBIYUCIISATH OTHOCUTEIIbHYIO MOJIEKYJSPHYIO U MOJISIPHYKO MacChl BEIIECTB, MACCOBYIO JOJIK0 XUMUYECKOTO
ajeMeHTa 1o (GOopMyJie COSIUHEHHs, MAcCCOBYIO JIOJI BEIIECTBA B PAacTBOPE, MPOBOJMUTH PACYETHI IO
YPaBHEHUIO XUMUYECKOW PEaKIUH;

coOr0/1aTh TMpaBWIa IOJIB30BAaHUS XWMHUUYECKOW IOCYIOH W J1abopaTopHBIM OOOpYJOBaHUEM, a TaKkKe
npaBuiia OOpalIeHUs] ¢ BEIIECTBAMH B COOTBETCTBHUH C WHCTPYKIUSIMHU IO BBITOJHEHUIO JIA00PATOPHBIX
XUMHUYECKHUX OTBITOB IO MOJYUYECHUIO M COOMPaHUIO ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTJIEKUCIIOTO rasa);
MPOBOJAUTH PEAKLUMH, NOATBEPKAAIOIINE KAYECTBEHHBIM COCTaB pa3JIMYHBIX BELIECTB: PACIIO3HABATH
OTBITHBIM MYTEM XJIOpHII-, OpOMHI-, HOAUA-, KapOoHat-, pocdar-, cumkar-, cyabdar-, TUIAPOKCUI-HOHBI,
KaTUOHbI aMMOHUSI M MOHBI U3YYEHHBIX METAJIOB, IPUCYTCTBYIOIIME B BOJAHBIX PAaCTBOPaX HEOPraHUYECKUX
BCILIECTB;

MPUMEHSATH OCHOBHBIE ONEPAIIMU MBICIIUTEIILHON JIEATEIbHOCTH — aHaJIu3 U CUHTE3, CpaBHEHUE, 0000IIeHHE,
CHUCTEMAaTHU3alMI0, BBISBICHUE NPUYMHHO-CICACTBEHHBIX CBSI3€M — I M3Y4YEHHs CBOMCTB BELIECTB HU
XUMHUYECKUX  PpEaKIMil, eCTECTBEHHO-HAyYHbIE METOAbl TO3HAHUA — HAOMIOJIEHHe, W3MEpEHUeE,
MOJICIMPOBAHUE, IKCIIEPUMEHT (peasIbHbI U MBICIICHHBIN ).



TemaTnuyeckoe NJIAHUPOBAHUE

8 kuace
Ne | HaumenoBanue pasaenoB | KosuvecrBo | KostuuecTtBo yacos HP2O JyiekTpoHHbIE (IU(PPOBLIE)
/1 | ¥ TeM MPOrpamMMbl 4acoB o0pa3oBaTe/ibHbIE PeCypchl
Bcero Kourpouasbnsbie | IIpakrnyeckue
padoThI padoThI
Pa3nea 1. [lepBoHayaibHbIe XUMHYECKHE MOHIATHS
1.1. | Xumus — BaxxHas 001acTh 5 2 Ucropust co3manus | bubmmoreka [JOK
€CTECTBO3HAHUS U XUMHAYECKON https://m.edsoo0.ru/7f41837c
MPaKTUYECKOU npombinuieHHOCTH Ha FOkHOM | Poccuiickas aieKTpoHHas 1Ko
JeSITEIIbHOCTH YeJI0BEKa VYpane. 3nauenune xumuu B | hitps://resh.edu.ru/subject/29/8/
JKW3HHU pEeTHOHAa. MockoBcKast 2JICKTPOHHAS IIKOJIa
[Tpocteie u cioxkueie | https://uchebnik.mos.ru/main
1.2. | Bemecrsa 1 XumMmuyeckue 15 1 XUMHYECKHE BemectBa B | bubnmoreka [JOK
peaknuu arMocdepe peruona, B ObITY. https://m.edsoo.ru/7f41837¢c
W3ortonnas npoaykius 110 Poccuiickas 3;1eKTpOHHAS IIIKOJIA
«Masiky. https://resh.edu.ru/subject/29/8/
MockoBcKast 2JICKTPOHHAS IIKOJIa
https://uchebnik.mos.ru/main
Hmoeo no pazoeny 20 u.
Pa3nes 2. Bakneiimme npeacTaBuTe Il HCOPraHHYECKHX BelEeCTB
2.1. | Boznyx. Kucnopon. 6 1 CocraB Bo3myxa Ypansckoro | bubmmoreka [IOK
[Tousttue 06 oxcumax peruoHa, OCHOBHBIE https://m.edsoo.ru/7f41837c
3arpsI3HUTENN aTMOC(hEPHI Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/29/8/
MocKoBCKasi 3JIEKTPOHHAS IITKOJIa
https://uchebnik.mos.ru/main
2.2. | Bogopoa. [Tonsitue o 8 1 bubnuorexa [IOK
KHCJIOTaX U COJISIX https://m.edso0.ru/7f41837c
Poccwuiickas aneKTpoHHas MIKOJIA
https://resh.edu.ru/subject/29/8/
MockoBcKasi 2IeKTPOHHAs IIKOJIa
https://uchebnik.mos.ru/main
2.3. | Bona. PacTBopbl. 5 1 1 CnocoObl  ouncTtku Boabl W | bubmaumoreka [IOK

Tlousarue
00 OCHOBaHUAX

razoo0pa3HbIX BBIOPOCOB
POMBIIIJICHHBIX

https://m.edso0.ru/7f41837¢c
POCCI/II\/’ICKaH BJIeKTpOHHaH IIIKOJIa



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/main
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/main
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/main
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/main
https://m.edsoo.ru/7f41837c

Ne | HammenoBanue pazaenoB | KoanuectBo | KotnvecTBo yacoB HPJ2O JyekTpoHHbIE (HU(PPOBLIE)
/1 | ¥ TeM MPOrpamMMbl 4acoB o0pa3oBaTe/ibHbIE PeCypchbl
Bcero Konrpouasbnsbie | [IpakTnyeckue
padoThI padoThI
npeanpusatuii  YensOuncka wu | https://resh.edu.ru/subject/29/8/
YensOuHcko#t 001aCcTH. MockoBcKast 3J1€KTpOHHAs IIKOJIa
https://uchebnik.mos.ru/main
24. 11 1 1 Oxcupnble  pyasl  peruona | bubmmoreka [LIOK

OCHOBHBIE KJIACCHI
HEOPraHMYECKUX
COCTMHEHUN

(>Kene3HsKH), TJIMHA, KBapll MX
3HaueHue. OKcuabl — BPEIHbIE

BBIOPOCHI IIPOMBIIITIEHHBIX
PEATPUATHH, TPaHCIIOPTA.
AMMHaKk, CcepoBOIOpOA B

OKpYXarollel cpesie peruoHa.
Kucnorusle poxau u  uX
IIPOUCXOXKICHNUE (Ha mpuMepe
JEATEIBbHOCTH  MPEIIpUATHIA
YensOunckoit obsactn).
[Tpumepbl NpUMEHEHUsT KHCIIOT
B OBITY M Ha IPOMBIIIJIEHHBIX
PEIPUSTHSIX.

https://m.edsoo0.ru/7f41837¢c
Poccuiickas anexkTpoHHas mkoia
https://resh.edu.ru/subject/29/8/
MockoBckas OJICKTpPOHHAA IIKOJIa
https://uchebnik.mos.ru/main

Umoeo no pazoeny: 30u.

Pa3nen 3. [lepuoauyeckuiizakod u nepuoaudeckasicucreMa xumnuecknxiiementos/l. . MenneseeBa.Ctpoenune aroma. XuMu4ieckasi CBsi3b.
OKHCJIUTETbHO-BOCCTAHOBUTEIbHbIEC PeaKIul

3.1. | [lepuoanyeckuii 3aK0H U 7 bu6mmoreka [JOK
NEePUOMYECKasi CUCTEMa https://m.edso0.ru/7f41837c
XUMHUYECKHX dNIeMeHTOB /1. Poccuiickas anekTpoHHas MIKOJa
U. Menneneesa. CtpoeHue https://resh.edu.ru/subject/29/8/
aToMma. MockoBckas 3IeKTpOHHAs IIKOJIa

https://uchebnik.mos.ru/main

3.2. | Xumudeckast CBsI3b. 8 1 [Ipumepsl peakuuid, bubnmoreka [JOK
OKHCITUTENBHO- NPOTEKAIOIINX Ha https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHbBIE MIPOU3BOJICTBE (MPOU3BOACTBO | Poccuiickas aeKTpOHHAs IIKOJa
peaknuu cepnoii kucotel Ha UDII3) u B | https://resh.edu.ru/subject/29/8/

JKHM3HH 4YCJIOBCKA.

MOCKOBCKaﬂ BHCKTpOHHa}I IITKOJIa
https://uchebnik.mos.ru/main



https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/main
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/main
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/main
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/main

Ne | HammenoBanue pazaenoB | KoanuectBo | KotnvecTBo yacoB HPJ2O JyekTpoHHbIE (HU(PPOBLIE)
/1 | ¥ TeM MPOrpamMMbl 4acoB o0pa3oBaTe/ibHbIE PeCypchbl
Bcero Konrpouasbnsbie | [IpakTnyeckue
padoThI padoThI
HUmoeo no pazoeny: 15u.
| IoTOpenne 3 1

Oobwee Konuuecmeo 4acos no 68 u 5 6

npozpamme

9 knace

Ne | HaumeHoBaHue pa3iesioB U TeM Koimuects | KosmmuecTBo yacos HP20O JuiekTpoHHbIE (HU(pPOBbIE)

1/n | IporpaMmal 0 4acoB o0pa3oBaTe/ibHbIE pecypchl

Bcero Kourpoubsnbl | IIpakTnuyeckue
e paboThbI padoThI
Pa3nes 1. BemecTBo U XMH4yecKHe peakiun
1.1 | [loBTOpeHue u yrnyOieHue 3HaHU 5 1 bubnuoreka [IOK
OCHOBHBIX Pa3JIesioB Kypca § kiacca https://m.edsoo.ru/7f41a636

Poccuiickas AIIEKTPOHHAS
HIKOJIa
https://resh.edu.ru/subject/29/8
/
MockoBckast JJIEKTPOHHAs
HIKOJIa
hhttps://uchebnik.mos.ru/main

1.2 | OcHOBHBIE 3aKOHOMEPHOCTH 4 bubmuoreka [IOK

XHUMHYECKUX PeaKIui https://m.edsoo.ru/7f41a636

Poccuiickas AIIEKTPOHHAS
LIKOJIa
https://resh.edu.ru/subject/29/8
/
MockoBckas JJIEKTPOHHAs
1IKOJIa
hhttps://uchebnik.mos.ru/main

1.3 | DnekTpoauTHIeCKast TUCCOIHAITUS. 8 1 1 bubanoreka [JOK



https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?subject_ids=58&class_level_ids=8
https://uchebnik.mos.ru/catalogue?subject_ids=58&class_level_ids=8
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?subject_ids=58&class_level_ids=8
https://uchebnik.mos.ru/catalogue?subject_ids=58&class_level_ids=8

n/n

HaunmeHnoBaHMe pa3je/ioB U TeM
NPOrpaMMmblI

KoaunuecTsn
0 4aCOB

KoaunuyecTBO 4acoB

Bcero

KoHTpo/ibHBbI
e padoThbI

IIpakTH4eckue
padoThI

HP20O

DJIeKTpOHHbIe (LM (POBHIE)
o0pa3oBaTe/bHbIE pecypChl

XUMHYECKUE PEAKIIMU B PaCTBOPAX

https://m.edso0.ru/7f41a636
Poccuiickas AIEKTPOHHAS
IIKOJIa
https://resh.edu.ru/subject/29/8
/
MockoBckas
IIKOJIa
hhttps://uchebnik.mos.ru/main

OJICKTPOHHAasA

HUmo

20 no pazoeny 17u.

Pazgen 2. HemeTaaibl M UX COeAUHEHU ST

2.1

OO01asxapakTepuCTUKaXUMUYECKUX
OnemeHToBVIIA-rpynmnel.l"anorenst

Pemrenne POOJIEMBI
HeaoCcTaTka  #oaa B
YpallbCKOM peruoHe

bubnuoreka [{OK
https://m.edsoo.ru/7f41a636
Poccuiickas QJICKTPOHHAs
IIKOJIa
https://resh.edu.ru/subject/29/8
/
MockoBckas
IIKOJIa
hhttps://uchebnik.mos.ru/main

QJICKTPOHHAA

2.2

OO0masxapakTepUCTUKA XUMHUYECKUX
OnemeHTOBVIA-Tpynmnel. Cepan e€
COETMHEHUS

ITonyyenune kucnopona

Ha YensiOuHcKOM
KHCIIOPOJIHOM  3aBOJIE.
buonoruueckass  poib
KHACIOpOAa B  JKUBBIX
OpraHu3Max.
AHTpPONIOT€HHBIE
MCTOYHUKH OKCHJA CEPbI
(IV) B  armocdepe
Vpana.

IIpou3BoacTBO  CepHOM
KHCJIOTBI B
YensbuHckoil 00macTH.

OxpaHa OKpyKarouein

bubmnoreka IIOK
https://m.edso0.ru/7f41a636
Poccniickas AJIEKTPOHHAS
HIKOJIa
https://resh.edu.ru/subject/29/8
/
MocxkoBckas
HIIKOJIa
hhttps://uchebnik.mos.ru/main

AJIEKTPOHHAS



https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?subject_ids=58&class_level_ids=8
https://uchebnik.mos.ru/catalogue?subject_ids=58&class_level_ids=8
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?subject_ids=58&class_level_ids=8
https://uchebnik.mos.ru/catalogue?subject_ids=58&class_level_ids=8
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?subject_ids=58&class_level_ids=8
https://uchebnik.mos.ru/catalogue?subject_ids=58&class_level_ids=8

n/n

HaunmeHnoBaHMe pa3je/ioB U TeM
NPOrpaMMmblI

KoaunuecTsn
0 4aCOB

KoaunuyecTBO 4acoB

Bcero

KoHTpo/ibHBbI
e padoThbI

IIpakTH4eckue
padoThI

HP20O

DJIeKTpOHHbIe (LM (POBHIE)
o0pa3oBaTe/bHbIE pecypChl

cpebl

2.3

OO0masxapakTepUCTUKA XUMUUYECKUX
OneMeHToBV A-rpynbl. A30T, hocdop
U X COCTUHEHUS

Ucnonp3oBanue
aMMuaKa B
XOJIOAMIIBHBIX
YCTaHOBKAX
«HMHMapko».
[IpuMeHeHne  a30THBIX
dochopHBIX ymoOpeHuit
B MECTHOM CEJIbCKOM
XO3SIICTBE.

000

bubnunoreka LIOK
https://m.edso0.ru/7f41a636
Poccniickas AJIEKTPOHHAS
HIIKOJIa
https://resh.edu.ru/subject/29/8
/
MocxkoBckas
HIKOJIa
hhttps://uchebnik.mos.ru/main

3JIEKTPOHHAS

2.4

OO01asxapakTepucTuKa XMMUYECKUX
OnementoB [VA-rpynmnel. Yriepon u
KPEMHHM, U UXCOECIUHEHUS

MecTopoxaeHus
U3BECTHSKA,  MpamMopa
(Koenruuckoe,
banannunckoe).
CunukarHas
MIPOMBIIIIIICHHOCTh
obnmactu (3aBox JKBU,
«Kemmay,
Ceiceprckuiipopdopon
Il 3aBOJT).

bubnuoreka [{OK
https://m.edsoo.ru/7f41a636
Poccuiickas QJICKTPOHHAs
IIKOJIa
https://resh.edu.ru/subject/29/8
/
MockoBckas
IIKOJIa
hhttps://uchebnik.mos.ru/main

QJICKTPOHHAA

Hmo

20 no pazoeny: 25u.

Pasznea 3. Merajuibl M MX COC{UHEHUS

3.1

OO011e CBOMCTBA METAJIOB

MecropoxacHus  pyn
YepHbIX M  LBETHBIX
METAJIJIOB Ha
TEPPUTOPUU  OOJACTH.
I'mnpo- u
MUPOMETAILTyprUuecKre

METO/IbI MOJIy4YEHHUS
I[BETHBIX METaJJIOB
(Meau, IUHKA, HUKEIA)
Ha MPEPUATHSIIX
IIBETHOM  METAJUIypruu

bu6nmorexa LIOK
https://m.edso00.ru/7f41a636
Poccuiickas JJIEKTPOHHAS
IIKOJIa
https://resh.edu.ru/subject/29/8
/
MockoBckas
IIKOJIa
hhttps://uchebnik.mos.ru/main

QJICKTPOHHAA



https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?subject_ids=58&class_level_ids=8
https://uchebnik.mos.ru/catalogue?subject_ids=58&class_level_ids=8
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/8/
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https://uchebnik.mos.ru/catalogue?subject_ids=58&class_level_ids=8
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?subject_ids=58&class_level_ids=8
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Ne | HaumeHoBaHue pa3iesioB U TeM Koanuects | KosmuecTBo yacos HPJ2O JyekTpoHHbIE (HU(POBDbIE)
n/nm | nporpaMmal 0 4acoB oOpa3oBaTe/ibHbIE pecypchl
Bcero Kourpoubnbl | IIpakTnuyeckue
e padoThbI padoThI
VYpaia (3nmatoycr,
Kapabam, KpImreim,
B.Ydaseii u 1p.)
3.2 | BaxHelimme MeTauIbl B UX 16 1 2 [Muak - amdorepusiii | bubamorexka [JOK
COEIUHEHUS MeTaJlJI, ToJiydaeMbli Ha | https://m.edsoo.ru/7f41a636
UoI3. Poccuiickas AJIEKTPOHHA
[Ipon3BOACTBO UyryHa U | LIKOJA
cranu Ha | https://resh.edu.ru/subject/29/8
METaJULyprUueCKuX /
3aBoJax obnactu. | MockoBcKas 3JIEKTPOHHAS
Hcnonb3oBaHue 4yryHa | LIKOJa
W cTaiu B jJekopatuBHO- | hhttps://uchebnik.mos.ru/main
MPUKJIAJJHOM HCKYCCTBE
OxnOTrO Ypana
Umoeo no pazoeny:20u.
Pa3nes 4. Xumus u oKpy:Kawuias cpeia
4.1 | Xumus 1 okpyxarolias cpeaa 3 bubmuoreka [IOK
https://m.edsoo.ru/7f41a636
Poccniickas AJIEKTPOHHAS
1IKosa
https://resh.edu.ru/subject/29/8
/
MockoBckast JJIEKTPOHHAS
1IKosa
hhttps://uchebnik.mos.ru/main
\ Hmozo no paszoeny.3u.
| MoBTOpenne 3 1
Oobuee Konuuecmeo 4acos no nPozpamme 68 u 6 7



https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?subject_ids=58&class_level_ids=8
https://uchebnik.mos.ru/catalogue?subject_ids=58&class_level_ids=8
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Peanm3zanust MoayJisi BOCHUTATEILHONH MPOrPaMMBbl «Y pOYHAS 1eSITeIbHOCTBY»

8 kiace
Ne/m Ha3zBanue temsl (pa3zena) Peanuszanus Moayis BOCIIUTATENbHON IPOTPaMMBI «Y pOUHAas ACSITEIbHOCTD) Hara
Meponpusrus ‘ Bun nesarensHOCTH
1. Paznen No2 «Baxueitiue Jenb Poccuiickoi Hayku Ypoxk-nyremecrBue: «HoBenmme JOCTUKEHNS B 1-8 despans
IIpEICTaBUTENHN HAYKU XHUMHUU», BBITYCK HH(OPMAIIMOHHBIX
HEOPraHUYECKUX BEIIECTB) IJIAKaTOB
Nudopmanmonnas MUHYTKa, Coo01eHne 00yJaromuxcs 1-5 mapra
nocesileHHas BeceMupHoMy JiHIO 1o teme: «bruoxumMmuueckoe 3Ha4eHNE XUMHUECKUX
MMMYHHTETA 9JIEMEHTOB B OPTaHU3ME YEIOBEKA»
Paznen Ne 3. «[lepuoanyecknii | Henenst ecTecTBEHHBIX HaYK Ypok: «Xummnuaeckoe kade» 11-22 anpens
3aKOH U NIEPUOANYECKAs JHens [ToGenbl coBeTCKOTO Hapoaa B Beimyck MH(OpManMOHHBIX MJIAKATOB 110 TEME: 4,5 mas
CUCTEMA XUMUYECKUX Benukoit OteuecTBeHHOM BoiiHe 1941- «Bxnan yueHbIX-XMMHKOB B 1106ety B Benukoit
2. anemeHTOB 1. 1. Menneneera. | 1945r.r. OTeuecTBEHHOW BOMHBI »
Crpoenue atoma. XUMHYECKast
cBsA3b. OKHUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKITI
9 kaace
Ne/m Hazpanue temsl (pa3nena) Peanu3zanus Moy BOCIUTATEILHON IPOrPaMMBbI «Y pOUHAst JESTEIbHOCTh Hara
Meponpusitus ‘ Bup nestenpHOCTH
1. Pa3znen Ne2«Hemerannsl n ux [Henb Poccuiickoi Hayku Ypok-nyremecrsue: «Hopenme q0CTUKEHNS B 1-8 ¢penpans
COETUHEHUS» HayKH XHMHN», BBITYCK HHPOPMAIIMOHHBIX
IUIAKaTOB
WNupopmaninoHHasi MUHYTKa, CooOuienne 00y4aromuxcs 1-5 mapra
NocBslleHHas BeceMupHoMy JTHIO 1o teMe: «broXuMuUecKoe 3Ha4YeHNE HEMETAIIIIOB B
MMMYHUTETA OpraHU3Me YEeIOBEKa»
Henens ectecTBEHHBIX HAYK Ypok: «MeTamibl KOCMUYECKOH 3pbD» 11-22 anpens
2. Paznen Ne3 Henb [TobGenpl coBETCKOTO Hapoaa B Brimyck mH(pOpMaInMOHHBIX MJIAKATOB MO TEME: 4,5 mas

«MeTalbpl 1 UX COSIUHECHHUS

Benukoit OreuectBenHoi Boiine 1941-
1945r.T.

«Ponb y4eHBIX-XMMHKOB B rofpl Benukoit
OreuecTBeHHOU BOWHBI 1941-19451.1.%»




Peanu3zauust npopMHUHUMYMA B YPOUHOM AeATEIbHOCTH

8 kiacce

Ne HasBanue pa3nemna/ Tembl Coneprkanue

/o

1. Paznen 1. [lepBoHayanbHbIe XUMUUYECKHUE TIOHITHS Ponp xumum B mpupoie ¥ MPaKTUUECKON KU3HH YEIOBEKa, €€ CBA3b C
Tewma 1.1. Xumus — BaxkHast 00J1aCTh €CTECTBO3HAHUS U JIPYTHMH HayKaMH. 3HAKOMCTBO € IPO(eCCUsiMU, CBI3aHHBIMH C HAYKOH
MPaKTUYECKON JEATEILHOCTH YEJIOBEKa XHUMHUCH.

2. Paznen 2. BaxHeimue npeacTaBUTEI HEOPraHWIECKUX BEIIECTB 3HaKOMCTBO C Ipodeccus MU XUMHUK, JTa00paHT, TEXHOJIOT POU3BO/ICTBA,
Tewma 2.4. OCHOBHBIE KJIAaCChl HEOPTOHUYECKUX COCTMHECHUI anmnapaTyuk, HHXEHEP-KOHCTPYKTOP, IKOJIOT.

9 kaacc

No HasBanue paznena/ Tembl Conepxanue

/o

1. Paznen 2. HemeTamibl 1 X coeqMHEHUS Occe 1715 00ydaronmxcs: XUMEs B mpodeccuu Bpaya

2. Paznen 3. Mertannsl U X cOeIMHEHUS [Tpodeccuu MeTauTyprudecKoro Mpou3BOJICTBA: XUMUK - TAOOPAHT,

cTajieBap, TEXHOJIOT IIPOU3BOJICTBA H JIP.
3. Pasznen 4. Xumus u okpykarommas cpeaa 4.1. Xumus v OKpysKaromas cpejia 3HAKOMCTBO ¢ Ipodeccueit 3KoIor













