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Jlannas paboyas mporpamMma peaausyercs B yUeOHHKax s 0011e00pa3oBaTebHBIX YUPEKIESHUH aBTOPOB
I'. E. Pymutuca u @. I'. ®enpnmana «Xumus. 8§ kmacc» u «Xumus. 9 kximacc». Pabowas mporpamma
packpbIBaeT cojaepkaHue oOydeHHs XMUMHH B 8—9 kiaccax oOmieoOpa3oBaTelbHBIX YyupexaeHui. OHa
paccuntana Ha 136 4 Ha 2 roga o0y4yeHus (2 4 B HEJIETIO).

I COOEPKAHUE YYEBHOI'O IPEAMETA «XUMUS»
8 KVIACC

[lepBoHavanbHble XxuMuuyeckue mnoHATUSA [IpenMer xumuu. Ponbs XvMMuM B KM3HHM 4enoBeka. Tema u
BemiecTBa. dusnueckue CBOMCTBAa BeEIIECTB. ArperaTHoe coctosHue BemiecTB. [loHsTHe 0 MeTomax
MMO3HAHMS B XMMHUHU. XUMHs B cucTeMe Hayk. UucThie BemecTBa U cMecu. CrocoObl pasziesieHus: cMeceil.
ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3J€MEHThl. CUMBOJIBI XMMUYECKUX 3JIeMEHTOB. [IpocTeie M cioKHBIE
BellecTBa. ATOMHO-MOJIEKYJISIpHOE yueHue. Xumudeckass ¢opmyna. BalleHTHOCTb aTOMOB XMMHUYECKUX
9J€MEHTOB. 3aKOH IOCTOSHCTBA cocTaBa BemlecTB. OTHOcUTENbHass aroMHas Macca. OTHOcCUTENbHas
MOJIEKYJIsipHast Macca. MaccoBasi 10J1s1 XUMHUYECKOTr0 3JeMEeHTa B coeAuHeHnU. DU3nyecKkue 1 XUMHUUECKUE
ABJIEHUs. XMMHUYECKas peakuuss U €€ TNpPU3HAKM. 3aKOH COXPAHEHUs MacChl BELIECTB. XUMHUYECKUE
ypaBHeHus. Kraccupukanus XUMUYECKHX pPEaKIuil (COSMMHEHUs, DPA3JIOKECHHS, 3aMEIIeHUs, OOMEHa).
XHWMHYECKUHN IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKON TMOCYJI0H, C TIpaBuiIaMu pabOThl B J1aOOpaToOpuu U
npuéMaMu oOpareHus ¢ JadopaTOpHBIM O0OPYIOBAaHHWEM; WM3y4Ye€HHUE M OINMUCaHWE (PU3NIECKUX CBOMCTB
00pasloB HEOPraHWYECKUX BEIISCTB; HaOmoneHne ¢u3ndeckux (TUIaBIIGHHE BOCKA, TasHUE JIbJa,
pacThupaHue caxapa B CTyIKe, KUIEHHE U KOHJEHCAlUs BOJbI) M XUMHYECKHX (TOpEHHE CBeuH,
MPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aUMOACHWCTBUE MeJla C KHCIOTOM) SIBICHU, HAaOII01eHUe 1 ONHCAaHNe
MIPU3HAKOB MPOTEKAHMSI XUMUUYECKUX PEaKIUi (pasyioKeHHe caxapa, B3auMOJCHCTBUE CEpPHOM KHUCIOTHI C
xjopuioM Oapus, pasznoxkeHue ruapokcuga meau(Il) mpu HarpeBanuu, B3auMOJIEHCTBHE XKene3a C
pactBopom comnu menu(1l)); nzydeHnue crnocoOoB pasneneHus cMecei (C MOMOIIbI0 MarHuTa, (GUIbLTpOBaHUE,
BHITIAPUBAHUE, AUCTHIULINS, XpoMaTorpadus), MpoBeIeHUE OYHUCTKU MOBApPEHHOUN CONH; HAOMIOJIEeHUE U
ONMMCAHUE pe3yJbTaTOB IPOBEICHUS OIbITa, WJUTFOCTPUPYIOLIErO 3aKOH COXPAaHEHUs MAacChl, CO3/IaHHE
MojIeNIel MOJIEKYJT (IIapOCTEP>KHEBBIX). BaskHere npecTaBuTe M HEOPTaHMIECKUX BemecTs Bo3ayx —
cMech ra3oB. CoctaB Bo3ayxa. Kuciopon — anemeHT U mpoctoe BeniecTBo. HaxokleHuwe kuciopoga B
npupose, pusnueckre U XUMUYeckue cBoicTBa (peakuuu ropeHus). Oxcuabl. IlpuMenenue kuciopona.
CrnocoObl  monydeHusi kuciopona B Jnaboparo- 10 Ilpumepnas pabouass mnporpaMMa puu |
mpoMBIIIeHHOCTH. KpyroBopot kucnopoaa B npupojae. O30H — amioTponHas MoaAu(UKaus KACIOpoa.
TeroBoil >PQekT XUMUYECKOH peakluu, TePMOXMMHUYECKHE YPaBHEHHUS, 3K30- U OSHAOTEPMHUYECKUE
peakiuu. TorumBo: yrois U MeTaH. 3arps3HEHUE BO3yXa, YCUICHUE TApHUKOBOTO 3¢ eKTa, pa3pylieHue
030HOBOro cnosi. Bomopon — »smeMeHT M mpocToe BemecTBo. HaxoxkneHue Bomopoja B NPUPOAE,
¢dbu3nueckre U XUMUYECKHE CBOMCTBA, MpUMEHEHHe, crnocoObl noaydeHus. Kuciaorel u comu. Konnuecto
BemecTBa. Mosb. MonsipHast macca. 3akoH ABoraapo. MosspHbIii 00bEM Ta30B. Pac4€Tsl M0 XUMHYECKUM
ypaBHe HUsM. Duznyeckue cBoWcTBa BoAbl. Boma kak pactBoputenb. PacTBopel. HackllieHHble u
HEHACBIIIEHHbIE pacTBOPBL. PacTBopuMocTh BemiecTB B Bojae.l MaccoBast A07si BeliecTBa B pacTBOPE.
Xumnueckue cBorictBa Bojabl. OcHoBaHusA. Ponb pacTBOpOB B MpHUPOJE U B KU3HU YelioBeka. Kpyrosopor
BOJABI B TpHUpoJie. 3arpsi3HeHHWE MPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOAHBIX Boia. Kmaccuduxarms
Heopranmueckux coeauHeHnit. Okxkcuapl. Kiaccudukamus oxcuaoB: coneoOpasyronie (OCHOBHBIE,
KHCJIOTHBIE, aMdoTepHble) © HeconeoOpasyromue. HoMmeHknaTypa OKCHAOB (MEXIyHapoaHas U
TpuBHalIbHAsI). DU3MUECKHE W XHUMHYECKHE CBOMCTBa OKCcHIOB. Ilomydenue oxcumoB. OcCHOBaHUA.
Knaccudukanumss ocHoBanuii: mETOYM W HEPACTBOPUMBIE OCHOBaHWs. HomeHkimaTtypa OCHOBaHUH
(MexxmyHaponHass W TpuUBHANbHAs). DuU3MUECKME W XUMHUYECKHE CBOMCTBAa ocHOBaHHWU. [lomydenwme
ocHoBanuil. Kucnorel. Knaccudukanus xucnor. HomeHknaTypa KUCIOT (MeXAyHapoIHast U TPUBHATIbHAS).
du3nyeckue U XMMHYECKHE CBOMCTBAa KHMCIOT. Pan aktuBHoct MertaiuioB H. H. bekerosa. Ilomyuenue



kuciot. Comu. HomeHnknatypa coneli (MeXayHapoaHas W TpuBUaibHas). DU3WYECKHE W XUMHUYECKHE
cBoricTtBa cosieil. [lonyuenue coneil. 'eHeTHYeCKas CBSI3b MEXAY KlIacCaMH HEOPTaHMYECKUX COCTUHEHUU.
XHWMHYECKUHN 3KCHEPUMEHT: KAUECTBEHHOE OIPEAENIEHUE COJEepKaHUs KUCIOpOAa B BO3/yX€; IMOIy4YEHHE,
coOupaHue, pacrio3HaBaHHE M M3yYCHHE CBOMCTB KHCIIOpOJA; HAOIIOACHUE B3aUMOJEHCTBHS BEILECTB C
KHUCJIOPOAOM M YCIIOBHSI BOSHMKHOBEHHS M NPEKpAIICHUsI TOpeHus (ToXkapa); 03HaKOMJIEHHE ¢ 00paslaMu
OKCHJIOB U OITMCAHME MX CBOMCTB; MOJIydY€HHE, COOMpaHHe, paclioO3HaBaHUE U M3yYeHHE CBOWCTB BOJOPOIA
(ropenue); B3aumoeicTeue Bogopoaa ¢ okcuaom meau(Il) (Bo3aMoKHO UCIIONIb30BaHUE BUACOMATEPUATIOB);
HaOIoieHne 00pa3IoB BEIIECTB KOJIMYECTBOM 1 MOJIb; HcCieI0BaHUE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB
C pa3IM4YHON PACTBOPUMOCTBIO; MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MacCOBOM J10JeH
pacTBOPEHHOIO BEIIECTBA; B3aUMOJAEHCTBHE BOJbI C MeTalylaMH (HaTpueM U KaiblHeM) (BO3MOXKHO
UCIIOJIb30BaHNUE BHJIEOMATEPHANIOB); OIpPEAEICHUE PACTBOPOB KHCIOT M IIEJI0Ye C TMOMOIIbIO
MH/IMKATOPOB; HCCIeN0BaHUE OOpa3lloB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIACCOB; HaOIIOAEeHUE
U3MEHEHHS OKpPacKd MHAMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH; U3ydEeHHE B3aUMOJEHCTBUS OKCHJIA
Meau(Il) ¢ pactBopoM cepHOM KHUCIOTBI, KUCIOT C METajUlaMH, peaklUMi HEWTpalu3aluM; NOJy4eHUE
HEpPAcCTBOPUMBIX OCHOBAaHMM, BBITECHEHME OJHOIO MeETajljla JPYyrUM U3 pacTBOpa COJM; pELICHHUE
SKCIEPUMEHTAIBHBIX  3a7a4 1o TeMme «BaxHellmne KiacChl HEOPraHWYECKHX  COEOUHEHUI».
[Tepuonuueckuii 3akoH u Ilepuoandeckast cuctema xumudeckux snemeHToB 1. 1. Menneneea. Ctpoenue
aTOMOB. XuMHYecKass CBA3b. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE peakuuu llepBele  mOMBITKH
KJacCUpUKALUA XUMHUYECKUX »3JieMeHTOB. [loHSATHE O Trpynmax CXOJHBIX JJIEMEHTOB (ILEJIOYHBIE U
IIEJI0YHO3EMENIbHBIE METaJIbl, TaJOTeHbl, MHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpbIe 00pa3yloT aMpoTepHbIe
okcuabl W ruapokcunabl. Ilepmonnueckuit 3akoH. Ilepumonmyeckass cucTeMa XHMHYECKUX DIIEMEHTOB
. . MenneneeBa. KoporkonepuonHas wu anuHHONepuonHast (opmer Ilepuonndeckoit  cuctembl
xumuyeckux snemeHtoB [[. M. Menneneesa. Ilepuonsl u rpynnsl. DU3HYECKUN CMBICT IOPSIAKOBOTO
HOMEpa, HOMEPOB Iepuoja U rpymmsl ieMeHTa. Ctpoenne aromoB. CocTaB aTOMHBIX saep. M3o0Tomsl.
OnektpoHbl. CTpoeHHE JJICKTPOHHBIX 000J0YeK aToMOB TepBbIX 20 XHUMHYECKHUX DJIEMEHTOB
[Tepuonnueckoit cuctembl [[. U. MenneneeBa. XapakTepUCTHKAa XHUMHUYECKOTO »JJEMEHTa IO €ro
nonoxxeHuto B [lepuonnueckoit cucreme Jl. 1. MenaeneeBa. 3aKkOHOMEPHOCTH U3MEHEHHS paJiiyca aTOMOB
XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIAM M EepUoiaM. 3HaUYEHUe
Ilepuoanueckoro 3akoHa u Ilepmonnueckoil cUCTEMBI XMMHYECKHMX JJIEMEHTOB JUIsl pa3BUTHS HAyKU U
npaktuku. JI. U. MenneneeB — yu€HbI M IpaxaaHWH. XUMU4ecKkas cBA3b. KoBaneHTHas (mossipHas U
HEMNOJIsIpHAasi) CBA3b. OJIEKTPOOTPHULIATEIBHOCTh XMMUYECKUX JJ€MEHTOB. MoHHas cBsa3b.  CreneHb
okucyieHusa. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. llporecchl OKHCIEHHS W BOCCTAHOBJICHMS.
OxucauTeNn U BOCCTAHOBHUTENU. XUMHUYECKHHM SKCHEPUMEHT: M3ydeHHE OOpas3I[OB BEIIECTB METAJIOB U
HEMETAJUIOB; B3aUMOJEHCTBHE TMAPOKCH/IA IIUHKA C pacTBOPaMHU KHUCIIOT U LIEJI0YEH; MPOBEICHNUE OIBITOB,
WUTIOCTPUPYIOIINX ~ IPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakiuil  (ropeHue, peaxiuu
Pa3NoKEeHUs, COSTMHECHHUS ).

MexnpeaMeTHbIE CBSI3U

Peanum3zanuss MeEXNpEeIMETHBIX CBs3ed MPU HW3YYCHHH XHMHH B 8 KJlacCe OCYIIECTBISACTCS Yepes
HCIIOJIb30BaHNE KaK OOIIUX ©CTCCTBCHHO-HAYYHBIX IMOHSATHH, TaK W TOHATHH, SBISIFOIIMXCS CHCTEMHBIMH
JUIS  OTJCNIBHBIX MPEAMETOB ©CTECTBECHHO-HAydyHOro Iukiaa. OOMmuMe eCTeCTBEHHO-HAYYHbBIC MOHSITHS:
Hay4YHBIH (HaKT, THIIOTE3a, TEOPHs, 3aKOH, aHAJIKM3, CHHTE3, KJIaCCH(HUKAIUs, TEPUOTUIHOCTh, HAOJI0ICHHUE,
SKCIIEPUMEHT, MOJICIMPOBAHKE, H3MEPEHNE, MOJICIh, siBlicHue. DU3nKa: MaTepus, aTOM, 3JICKTPOH, MPOTOH,
HEUTPOH, WOH, HYKIUJ, U30TONBI, PAJINOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUUYECKUIN 3apsi, BEIIECTBO, TEIO,
00BEM, arperatHoe COCTOSHHE BEIIECTBA, ra3, (pU3WYECKHe BEIMYUHBI, SIUHUIIBI M3MEPEHHUs, KOCMOC,
IUTaHETHI, 3BE3/161, COHIIE.

buonorus: ¢porocuntes, npixanue, buocdepa.



['eorpadus: atmocdepa, rumpocdepa, MUHEpaIbl, TOPHBIC MOPOIBI, TOJIE3HBIE HCKOIMAEMbIe, TOILIHBO,
BOJIHBIC PECYPCHI.

9 KJIACC

BemectBo m xummudueckas peakuus Ilepuommueckuii 3akoH. Ilepuonnueckas cHCTEMa XHUMHYECKHX
snementoB 1. 1. MenneneeBa. CTpoeHrue atoMoB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XUMHYECKHX
3JIEMEHTOB NEPBBIX TPEX MEPHOJIOB, KAIWs, KaJIbIUs U UX COCAUHEHUN B COOTBETCTBUM C TOJIOKEHUEM
sneMeHToB B [lepronnueckoi cucteMe U CTpOeHHEM UX aToMOB. CTpOeHHE BENIECTBA: BUJIbI XUMHYECKOM
CBA3U. THUIBl KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIIMYECKOM
pemIéTKH M BHJA XUMHYECKOW cBsi3u. Kiaccudukamuss ¥ HOMEHKIATypa HEOPTraHMYECKHX BEIISCTB
(MexxmyHapo/iHas M TpUBHaJIbHAs). XMMUYECKUE CBOWCTBA BEUIECTB, OTHOCSIIUXCSA K PAa3IMYHBIM KJIaccaMm
HEOPTaHMYECKUX COCJUHEHHM, TeHeTHYecKas CBsi3b HeOopraHudeckux BemiecTB. Kiaccuduxarms
XUMHUYECKUX PEAKIUH M0 pa3IMYHBIM MPU3HAKaM (10 YUCIY U COCTaBY YYacCTBYIOIIMX B PEAKIMU BEIIECTB,
M0 TerIoBoMy 3P ¢eKTy, M0 U3MEHEHUIO CTETIEHEH OKUCIICHHS XMMHUYECKHX AJIEMEHTOB, MO0 00paTUMOCTH,
M0 YYacCTHUIO KaTaiau3aTopa). JK30- U SHIOTEPMHUUECKHUE PEaKIH, TepMOXUMHUUeckue ypaBHeHus. [lonsTue
0 cKopocTH XuMudeckod peakuuu. [loHstre 00 oOpaTUMBIX M HEOOPAaTUMBIX XUMHYECKHX PEaKIUX.
[loHsiTHE O TOMOIEHHBIX M TETEPOreHHBIX peakuusx. [loHsATHe 0 XMMHYecKOM paBHOBeCcHMH. DakTOpHI,
BIIMAIOIINE HA CKOPOCTh XMMHUYECKON PEAKIMU MU IMOJIOKEHUE XMUMHYECKOro paBHOBeCHs. OKHUCIMTENIBHO-
BOCCTAHOBUTEJIbHBIC PEAKIMU, OJIIEKTPOHHBIH OallaHC OKUCIUTEIHbHO-BOCCTAHOBUTEIHHOW pEaKIUU.
CocraBneHrue ypaBHEHUU OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUd C MCIOJb30BaHUEM METO/a
3JIEKTpOHHOrO OanaHca. Teopust 3JEKTPOTUTHYECKON JUCCOLMAIMH. DJEKTPOIUTHI U HEIIEKTPOJIUTHI.
Katunonsl, annoHsl. MexaHu3M AMCCOLMAIIMM BEUIECTB C PA3IMYHBIMU BUJAMU XUMUYECKOHN CBsI3u. CTeNeHb
nucconuanuu. CunbHble M clladble 3JeKTPOIMUTHL. Peakunn HOHHOrO oOMeHa. YCIIOBUS NPOTEKaHUS
peakuii MOHHOTrO OOMEHa, TOJIHBICE W COKpalIEHHbIE HMOHHBIC ypaBHEHHUs peakmuii. CBOWCTBa KHUCIIOT,
OCHOBAHHH M COJICH B CBETE MPEICTABICHUN 00 dJIEKTPOIMTHIECKON nuccornanuu. KauecTBeHHbIC peaKinu
Ha HOHBL. [loHsATHe O ruaponuse cosed. XHUMHYECKUH OSKCHEPUMEHT: O3HAKOMIICHHE C MOJEIISAMH
KPUCTAIUTUYECKUX PEIMIETOK HEOPTaHWYECKUX BEIIECTB — METaUIOB U HEMeTauioB (TpaduTa M ammasa),
CJIOKHBIX BEIIECTB (XJIOpUJa HATpHsl); UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOM pEeakluu OT
BO3CUCTBUS Pa3UUHBIX (PAKTOPOB; MCCIEAOBAHHE SJIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, Mpoliecca
JUCCOLMAIMU KHUCIIOT, ILIEJOYed M COoJel (BO3MOYKHO HCIOJIb30BAaHUE BHUJEOMATEPHANIOB); IIPOBEICHHE
OTIBITOB, WJUTIOCTPUPYIOIIMX MNPHU3HAKKM MNPOTEKaHUs peakiuii MoHHOro obmeHa (oOpa3oBaHHME OcajKa,
BbIIEJICHHE Tra3a, o0Opa3oBaHHWE BOJIbI); OMNbBITOB, WUIIOCTPUPYIOIMIUX TMPUMEPHl  OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX  peakiuil  (ropeHue, peakiuu pasjoKeHUs, COEIWHEHHUs); pacrno3HaBaHUE
HEOPraHWYECKNX BEIIECTB C IMOMOIIbI0 KAYECTBEHHBIX PEAKIMH HA MOHBI, PEIICHUE SKCIEPUMEHTAIBHBIX
3agad. Hemeramnel u ux coenunenust O0mas XxapakTeprucTuka ranoreHoB. OcoOEHHOCTH CTPOECHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (QU3NUECKUe CBOMCTBA MPOCTHIX BEIIECTB — TalOTEHOB.
XUMHUYECKUE CBOICTBAa Ha MpuUMepe XJopa (B3aUMOJECUCTBUE C METaUlaMH, HEMETaJUIaMH, IIEJIO0YaMH).
Xnoposogopoa. ConsiHasg KHCIOTa, XMMUUYECKHE CBOWMCTBA, MOJydyeHUE, NpuMeHeHue. JlelicTBue xJjiopa u
XJIOPOBOJIOPOJia HAa OpraHU3M 4YelloBeka. BaxkHeilline XJIOpUIpl U WX HaxokIaeHHe B npupoje. OO6mias
XapakTepucTuka djaeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHMsSI aTOMOB, XapaKTEpPHBIE CTETICHU
okucienusa. CtpoeHne u QU3NYECKUEe CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U Cepbl. AJIOTPOIHBIE
Moau(UKaIK KUCIOpoJa U cepbl. XUMHUECKHe cBOMCTBa cepbl. CepoBOAOPO, CTpOeHHE, PU3UUECKHE U
XUMHUYECKHE CBOMCTBA. OKCHABI CEpbl KAK IPEACTABUTEIM KHCIOTHBIX OKCcHIOB. CepHas KHCIIOTa,
¢u3nyeckue M XUMHUYECKHE CBOICTBa (00IIME Kak NpEeICTaBUTENs Kjacca KUCIOT U creuuduyeckue).
XUMHUYECKUE PEaKIUH, JeKallie B OCHOBE INPOMBIIUIEHHOTO Croco0a TOJYYeHUs CEpHOW KHCIIOTHI
[Tpumenenne. Conu cepHOM KUCIOTHI, KAYECTBEHHAs! peakius Ha cyiabpar-uoH. Haxoxxnenue cepsl u eé
COEMHEHM B IIpUpoJie. XUMUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpeibl COEAMHEHUSIMU CEPBI (KUCIOTHBIE
NOXKIM, 3arps3HeHHe BO3JyXa W BOJOEMOB), CIOCOOBI ero mpenoTBpamieHus. OOmas XapakTepHCTHKa



anemMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTePHbIE CTENEHU OKHUCIEHUS. A3OT,
pacrnpocTpaHeHHEe B Npupoae, (pusmueckue U XUMHUeckue cBoiicTBa. KpyroBopoT aszora B mpupoe.
AmMMuak, ero (usMueckue M XHUMHYECKHE CBOMCTBA, MOJydeHHEe U npuMmeHeHue. CollM aMMOHUS, UX
¢du3nuecKkre U XUMHUYECKHE CBOWCTBA, MprMeHeHHe. KauecTBeHHas peakius Ha MOHBI aMMOHHS. A30THas
KHCIIOTa, € TolTyuyeHue, PU3NIecCKue U XUMUYIECKUE CBOMCTBA (00IME KaK MPEJCTaBUTENs KIIacca KUCIOT U
cnerduueckue). Mcnoap3oBaHue HUTPATOB M COJIEH aMMOHHS B KadyeCTBE MUHEPATBHBIX yI0OpEHHUIA.
XHWMHYECKOE 3arpsA3HEHUE OKPY)KAIOIIEH Cpeibl COENMHEHUSMU a30Ta (KUCIOTHBIE JOXAM, 3arpsi3HEHHE
BO3/IyXa, MOYBHI U BOA0EMOB). Docdop, autoTpornHbie Moaudukauu dhochopa, puzndeckre 1 XUMHIESCKUE
ceoiictBa. Oxcup dochopa(V) u dbochopHas kucnora, Gpuznyeckrne U1 XUMUISCKHE CBOMCTBA, MOJIYYCHHE.
Ucnons3oBanne GocdaToB B KauecTBE MUHEPATIBHBIX yao0peHuit. O01mas xapakTepuctuka 3aeMeHToB [V A-
rpynnbl. OCOOEHHOCTH CTPOECHHSI aTOMOB, XapaKTE€pHbIE CTETIEHU OKHUCIIEHHUS. YTJEepOoJ, aJlJIOTPOIHBIE
MOIUGUKAIINK, pPACIPOCTpAaHEHHE B Tpupoae, (GU3MUYECKHEe U XUMHUECKHE CBOMCTBA. AJCOpOIHMSL
Kpyrosopot yriepona B mpupoje. OKcupl yriaepona, ux (pu3HuecKue U XMMUYECKHe CBOWCTBA, JefcTBHE
Ha KMBBIC OPTaHU3MBI, MOJYYCHHE U MPUMEHEHHE. JKOJOTHYECKHE MPOOJIEeMbI, CBSI3aHHBIE C OKCHJIIOM
yraepoaa(IV); runoresa rio0anbHOro MOTEIIICHUS KJIMMATa; MapHUKOBLIA 3(dekT. YronpHas KucioTa u eé
CONIM, UX (U3NYECKUE U XMMHUYECKHE CBOWCTBA, MOJlyueHUWE W npuMeHeHHe. KauecTBeHHas peakuus Ha
KapOoHaT-uoHbl. Mcronb3oBaHue KapOOHAaTOB B OBITY, MEAUIIMHE, MIPOMBIIUIEHHOCTH M CEIbCKOM
xo3sricTBe. Kpemuuii, ero gusznueckre 1 XMMHUYECKHE CBOWMCTBA, MOJydyeHue u npuMeHeHue. CoeauHeHus
KpeMHHs B npupoje. O6mmume npeacTaBiaeHuss o0 oxcuae kpemMuusa(IV) u kpemaneBoit kucinore. CUITUKATHI,
WX UCIOJb30BaHHWE B OBITY, MEAWIIMHE, MPOMBIIUICHHOCTH. BakKHEWIne CTPOUTEIbHBIE MAaTEPHAIIBI:
KepaMHKa, CTEeKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobiaembl 0e30macHOro NCHOIb30BAHUS CTPOUTEIBHBIX
MaTepUajIoB B MOBCEAHEBHOW >KU3HU. XUMUYECKUH DKCIIEPUMEHT: M3ydeHHE 00pa3loB HEOPTaHHMUECKUX
BEIIIECTB, CBOMCTB COJISTHOM KHCIIOTHI, MPOBEICHNE KAUYECTBEHHBIX PEaKIUii Ha XJIOPUA-UOHBI U HAOIIOIeHIE
MPU3HAKOB MX MPOTEKAHHUS, OMBITHI, OTpaXKaroniue (HU3NIeCKHe M XMMHUYECKUE CBOWCTBA TajJOTEHOB M UX
COCTMHEHHUH (BO3MOXXHO HCITOJIb30BAaHUE BHJICOMATEPHAIOB); O3HAKOMJICHHE C O00pa3laMu XJIOPHIOB
(raoreHuI0B); O3HAKOMJIEHHWE C oOpa3naMu cepbl M €€ COeAUHEHUSMH (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEpHAIOB); HaOMIOJEeHUE Mpolecca OOYyriIMBaHUS caxapa MO JeHCTBHEM KOHIIEHTPHUPOBAHHOM
CEPHOM KHCJIOTHI; HW3Y4YCHHE XHMHYECKHX CBOMCTB pa30aBICHHOM CEpHON KHUCIOTHI, IPOBEICHHE
KaueCTBEHHOW pEaKkIUu Ha Cyiab(paT-WOH M HAONIOJCHHWE NpU3HAaKa €€ TPOTEKaHWs; O3HAKOMIICEHUE C
¢u3nyeckuMu  cBOWCTBaMM  a3zoTa, (Gochopa W HX COEAMHEHHH (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHANIOB), oOpa3iaMu a30THBIX U (ochopHBIX yaoOpeHWil; TMoNydeHue, coOupaHue,
pacrmo3HaBaHHe W U3yYCHHE CBOWCTB aMMHUAKa; MPOBEICHUE KAUYeCTBEHHBIX PEAKIM HAa MOH aMMOHHUS U
dbochar-uoH M H3ydeHHE TNPU3HAKOB HX MPOTEKAHHs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOM a30THOM
KHCIIOTHI ¢ Mellbl0 (BO3MOKHO HCIIOJIb30BaHHME BUAECOMATEpUAJIOB); U3yUYE€HHE MOJeNel KPUCTAUIMYECKUX
pemérok anMmasa, rpadura, ¢ysuiepeHa; 03HaKOMJIEHHE C MPOLIECCOM aJcOpOLUU pacTBOPEHHBIX BEILECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPONCTBOM MPOTHUBOra3a; MojiyueHue, COOMpaHue, paco3HaBaHUe U U3yUeHHE
CBOWMCTB YTJIEKHUCIIOTO Ta3a; MNPOBENCHHE KAdeCTBEHHBIX pEaKIUii Ha KapOOHAT- W CHIIMKAT-HOHBI
Y U3y4eHUE TPU3HAKOB WX TMPOTEKAHWS; O3HAKOMJICHHE C MPOAYKIHEW CHJIMKATHOW MPOMBIIUICHHOCTH,
pelIeHre YKCIIEPUMEHTANBHBIX 33]1a4 10 TeMe «BaskHelIe HeMeTaulbl M X COSTUHEHUs». MeTaibl 1 uX
coequHeHUs O01Iast XapaKTePUCTHKA XHMHUECKHUX DJIEMEHTOB — METAJJIOB HA OCHOBAHHUH HX IOJIOKEHUS B
[Tepuonnueckoit cucreme xumuueckux snemMeHTtoB J[. . MenaeneeBa u ctpoeHusi aroMoB. CTpoeHue
MeTaioB. MeTtannudeckas CBSI3b U MeTajlIndeckasi KpUCTaJUIMUecKas pelérka. DIeKTPOXUMUYECKUIN s
HamnpsDKEHUH MeTauioB. DU3NYeckre W XUMHUYECKHE CBOMCTBAa MeTauioB. OOmIHe crmocoObl MOMyYeHHS
MeTaisioB. [ToHsTHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOoppo3uu. CrjiaBel (CTamb,
9yT'yH, JIOPATIOMUHHNA, OpOH3a) U WX NPHUMEHEHWE B OBITY U MPOMBIIIICHHOCTH. ll[e1oYHbIe MEeTalIbl:
nonoxxenue B [lepuoaumueckoii cucteMe XxuMuueckux 3iemMeHToB 1. M. MenaeneeBa; CTpoeHUE UX aTOMOB;
HaxXOoXJIeHHUEe B mpupojae. PU3NYecKue M XUMUYECKHE CBOWCTBA (Ha mpumepe HaTpus u Kamus). OKCUABI U
THJIPOKCHUJIBI HATPUS U Kanus. [IpruMeHeHune meIoYHbIX MEeTauIoB U uXx coequHeHui. [lenouno3emensHbIe



METAJUIbl MarHUM W KaJbIMW: moJjiokeHue B Ilepumogmueckoil cucreme XuMuyeckux snemeHtoB [, U.
MeHeneeBa; CTpOEHUE UX aTOMOB; HaXOXIAEHUE B pupoe. PU3NUecKrue U XUMAYECKHE CBOMCTBA MarHus
1 Kanblys. Baxkneimue coenuueHus: Kaiablus (OKCUA, THIPOKCHI, colH). JKECTKOCTh BOJBI U CIIOCOOBI €€
ycTpaHeHus. AnroMuHuUil: mnosokeHue B llepuoauueckoit cucreme xumuueckux anementos /JI. WM.
MenzeneeBa; CTpOEHHE aTOMA; HaX0XKJleHUe B npupone. Pusnueckne 1 XMMUYECKHE CBOMCTBA aTIOMUHUS.
AMpoTepHbIe CBOICTBa OKCHAA U THIPOKCHAa amoMuHus. JKene3o: nosnoxxkenue B [lepuoanueckoii cucreme
xumudeckux sneMeHtoB JI. M. Mengeneesa; cTpoeHUE aToMa; HaxoxJeHue B npupone. duznueckue u
XUMHUYECKHE CBOMCTBA kemne3a. Okcuasl, ruapokcubl u comu xenesa(ll) u sxkeneza(Ill), ux cocras, cBoiicTBa
u nonyuyeHue. XMMHUUYECKUM OSKCIEpUMEHT: O3HAKOMJIEHHME C o00pa3llaMM METa/lIoB U CIUIaBOB, UX
(bu3MYeCKUMU CBONCTBaAMH; HU3y4€HUE pE3yJbTaTOB KOPPO3HH METauIOB (BO3MOXKHO HCIOJIb30BaHHE
BUJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJAEWUCTBUSA OKCHIA KalbliUg W HATpUs C BOAOU (BO3MOXKHO
HCII0JIb30BAaHNE BUIEOMATEPUAIIOB); MCCIEAOBAHUE CBOWCTB >KECTKOW BOJBI; MpOIIECCAa TOPEHUs JKEJIe3a B
KHCJIOpO/ie (BO3MOYKHO HCIOJB30BaHUE BHJAEOMATEPUANIOB); IMPU3HAKOB IPOTEKAHUSI KayECTBEHHBIX
peaxiuii Ha MOHBI (MarHus, KaJlblus, alfoMUHus, nHKa, xene3a(ll) u xenesa(Ill), menu(Il)); nHabmronenue
U ONHMCAHME IIPOLIECCOB OKpAIIMBAaHUS IUIAMEHM MOHAMHU HaTpus, Kajausd U Kajablus (BO3MOYKHO
UCIIOJIb30BaHNE BHJIEOMATEPHANIOB); HCCIIEOBaHHE aM(OTEpPHBIX CBOMCTB THUIPOKCHIA ATIOMHHHS U
TUAPOKCHIA IMHKA; PEHICHUE OHKCIEPUMEHTAIBHBIX 3aJad 1o TeMe «Baxuelmme MeTalipl M HX
COeIMHEHM». XUMUS U OKpyKaromas cpena. HoBele maTepuainbl n TexHonoruu. BemecrBa u MaTepuaisl B
MTOBCETHEBHOM KU3HM YEJIOBEKa. XUMUS U 3I0pOBbe. be3onacHoe HCMOIb30BAHNE BEIIECTB U XUMUYECKHUX
peakumii B ObiTy. IlepBas momols Nmpu XMMHYECKHX OXOTrax M OTpaBiieHHsX. OCHOBBI 3KOJIOTHYECKOMH
I'PaMOTHOCTH. XMMHUYECKOE 3arps3HEHHE OKpYKarolled cpenbl (MpefesibHas A0NycTHMas KOHILIEHTpalus
BemectB — [IJIK). Ponb XumMuM B peLIEHWH SKOJOTWYECKHX mpobsieM. [IpupoaHbie HCTOUYHUKH
YIII€BOAOPOAOB (yroib, MPUPOAHBIA Ta3, HEe(TH), MPOIYKTHI UX TNepepabOTKH, UX poib B OBITY U
MPOMBIIIICHHOCTH. XHUMHUYECKHH HSKCHEPUMEHT: H3yuyeHHEe o0O0pa3loB MaTepHalloB (CTEKJIO, CIUIaBbI
METaJIJIOB, MOJIUMEPHBIE MaTeprabl).

MexnpeaMETHBIE CBSI3U

Peanuzamusi MeXnpeIMETHBIX CBSI3€M MpU M3YYEHHMM XUMHHM B 9 Kjlacce€ OCYIIECTBIISIETCS 4epes
UCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTUH, TaK W TOHATUHN, SIBISIFOIIMXCS CHCTEMHBIMH
JUIS  OTICNIbHBIX TPEAMETOB €CTECTBEHHO-HAyyHOro Iukia. OOIMe ecTeCTBEeHHO-HAYYHBIE MOHSTHS:
Hay4HbIH (haKT, TUTIOTE3a, 3aKOH, TCOPHs, aHAIN3, CHHTE3, KiacCu(UKaIUs, IEPHOTUIHOCTD, HAOIMIOCHHE,
AKCTIEPUMEHT, MOJCIMPOBAaHUE, H3MEPEHHE, MOJCNb, SBIECHHWE, MApPHUKOBBIM A(PEeKT, TexHOoIorHs,
MaTepHuabl.

®dusnka: Marepus, aTroM, 3JCKTPOH, NPOTOH, HEHTPOH, HWOH, HYKIHWJ, H30TONBI, PaJTUOAKTHBHOCTH,
MOJIEKYITa, SJIEKTPUICCKHUI 3apsi/], IPOBOJIHUKH, TIOTYIPOBOIHUKH, TUIICKTPUKH, (POTOIIEMEHT, BEIIECTBO,
Te0, 00BEM, arperaTHOe COCTOSIHME BEIIECTBA, ra3, PacTBOP, PACTBOPHUMOCTh, KPUCTAJUTMYECKAs PEIIETKa,
CIUTaBbl, (DM3UYECKHE BEIUYHMHBI, CAMHHIIBI M3MEPEHUS, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3JIBI,
Comnnne.

buonorus: dborocunTes, npixanue, 6mocdepa, FIKocHcTEMa, MUHEPAIbHBIC YI0OpEHUS, MUKPOAJIEMEHTHI,
MaKpORJIEMEHTHI, TUTATEIbHBIC BEIICCTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIC MOPOIBI, TOJIE3HBIE HCKOIMAEMbIC, TOILIHBO,
BOJIHBIC PECYPCHI

II IIVTAHUPYEMBIE PE3YJIbTATHI ObYUYEHUSA
W3ydyeHne XUMHUM B OCHOBHOI WIKOJIE HANpaBJICHO Ha JIOCTHXKEHUE OOYYaIOIIMMUCS JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX PE3yIbTATOB OCBOCHUS yUeOHOTO MpeIMeTa.




JMYHOCTHBIE PE3YJAbTATbDI
JIngHOCTHBIE pe3yabTaThl OCBOCHHS MPOrPaMMBbl OCHOBHOTO OOIIEro oO0pa3oBaHUs JOCTUTAIOTCS B
Xo/e OOydeHHUs XHUMHH B EIUHCTBE YYEOHOW HM BOCHHUTATENBHOW JeATenbHOCTH Opranusanuu B

COOTBETCTBUU C TPATUIUOHHBIMU POCCUHUCKUMH COLUMOKYJIBTYPHBIMH M J1YXOBHO-HPaBCTBEHHBIMU
[EHHOCTSIMH, TPUHATHIMU B OOINECTBE MpaBWJIAMH M HOPMaMH TIOBEIEHHUS U CIIOCOOCTBYIOT MpoIleccam
CaMOIIO3HAHUs, CaMOpPAa3BUTHS U colUamm3anuu oOydaromuxcs. JIMYHOCTHBIE pPe3ydbTaThl OTPAKAIOT
c(hOpMUPOBAHHOCTH, B TOM YHUCJIC B YACTHU:

1. IMarpuorndueckoe BociuTaHue U (HGOPMUPOBAHUE POCCUIUCKON HIACHTUIHOCTH

- IIEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYyJIbTYpHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJIEIUIO, TIOHUMAaHUS 3HAYEHUS XMMHUYECKONM HayKH B >KM3HU COBPEMEHHOTO OOIEeCTBa, CIIOCOOHOCTH
BJIQJIETh IOCTOBEPHOU MHGOPMAIIMEH O MEePEIOBBIX TOCTHKEHUAX U OTKPBITUSX MUPOBOM U OTEUECTBEHHOMN
XUMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U O0IIECTBa;

2. I'paxkiaHCKOT0 BOCIUTAHUS

- MPEJCTABICHUS O COLUAIBHBIX HOPMaxX U MpaBUJIaX MEXKIUYHOCTHBIX OTHOIICHUI B KOJUIEKTHBE,
KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TOJE3HOM, Y4eOHO-UCCIIEeI0BATENLCKON, TBOPUECKOM
U JPYTUX BUJAX JEATEIbHOCTH; TOTOBHOCTH K Pa3HOOOpPA3HOI COBMECTHOM 1E€ATEIbHOCTH IPU BBITTOJTHEHUN
y4eOHBIX, IIO3HABATENbHBIX 3a/1a4, BBINOJHEHUHM XUMHUYECKUX OHKCIIEPUMEHTOB, CO3/IaHUU Yy4eOHBIX
MPOEKTOB, CTPEMJICHHSI K B3aUMOIIOHUMAHUIO U B3aMMOIIOMOIIM B MPOLIECCE 3TOM y4eOHOM NesTeNnbHOCTH;
TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJECHHWE M MOCTYIIKM CBOMX TOBAapHUIIEH C IMO3MIMM HPABCTBEHHBIX W
IIPAaBOBBIX HOPM C YYETOM OCO3HAHMS IIOCIEACTBUN ITOCTYIIKOB;

5. llonmynapu3anys Hay4HBIX 3HAHUU

- MHUPOBO33PEHYECKUX MPEACTABICHUI O BEIIECTBE M XUMHUYECKOM pEaklMH, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKH M COCTABIISIONIMX OCHOBY JJIi TOHUMAHHUS CYIIHOCTH HAay4YHOU
KapTUHBI MHpA; TMPEACTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUSL TMPUPOIBI, B3AUMOCBS3AX
YyeJoBeKa C MPUPOIHOM CPesIoM, O PO XMMHUH B TTO3HAHUU ATUX 3aKOHOMEPHOCTEN;

- TIO3HABaTEJIbHBIX MOTUBOB, HANPaBJIECHHBIX HA MOJyYE€HHUE HOBBIX 3HAHUN 110 XUMHH, HEOOXOAUMBIX
TUTs1 O0BSICHEHUS HAOJTI0TAEMBIX MTPOIIECCOB M SIBJICHUH;

- TO3HABaTEJbHOM, HMH(DOPMAIIMOHHOM W YMTATENbCKOW KYNbTYpPbl, B TOM YHCJE HaBBIKOB
CaMOCTOSITENILHOM paboThl ¢ yUeOHBIMU TEKCTAMHM, CIIPABOYHON JTUTEPATYPOH, JOCTYITHBIMU TEXHUYCCKHUMHU
CpeacTBaMHU HH(POPMAITMOHHBIX TEXHOJIOTHIA;

- uHTepeca K OOy4YEHHIO M TIO3HAHUIO, JIFOOO3HATENFHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caMoOOpa3oBaHMIO, IPOEKTHOW U MCCIEJOBATENbCKOM  JIeATENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIpaBJIEHHOCTH U YPOBHS 00y4YEeHHS B ajbHEHIIeM;

6. dusznyeckoe BOCHUTaHUE U (OPMUPOBAHUE KYIbTYPhI 3J0POBbS

- OCO3HAHMS LEHHOCTH JKW3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3J0pOBbIO, YCTAaHOBKH Ha
3/I0pOBBIM 00pa3 >KU3HH, OCO3HAHUS MOCIEACTBHM M HENPUITHS BPEIHBIX MPUBBIYEK (YIOTpeOIeHUs
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUs1), HEOOXOAMMOCTH COOJIFO/ICHHUS TTPABIII OE30MACHOCTH MPU OOpAIEHUH C
XUMHYECKUMH BEIIECTBAMH B OBITY M pEATbHOMN KU3HU;

7. TpynoBoe BocuTaHuE U po(decCHOHaTBLHOE CaMOOIpeIelIeHNe

- MHTepeca K MPaKTUYECKOMY M3Y4YeHHIO TTpodeccuii U Tpyaa pa3InyHOro pojia, YBAXKCHHUE K TPYAY U
pe3yibTaTaM TPYIOBOM JAESITENBHOCTH, B TOM YHCJIE€ Ha OCHOBE INPHUMEHEHMS NPEIMETHBIX 3HAHUU 110
XUMHH, OCO3HAaHHOTO BBIOOpa WHAMBHUAYAJIBHON TpPAaeKTOPUHM MPOAOIDKEHUS 00pa3oBaHUS C y4ETOM
JUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEeOHOCTEN; yCIeuTHON
npodeccnoHaNbHOM AESITETbHOCTH U Pa3BUTHUSI HEOOXOAMMBIX YMEHHUN; TOTOBHOCTH aJalTHPOBATHCS B
npodeccuOHaTBHON Cpejie;

8. DKOJIOTMYECKOT0 BOCIUTAHUS

- OKOJOTHYCCKH HCHGCOOGpBBHOI‘O OTHOLICHHUA K NPUPOJAC KaK MCTOUYHHKY KU3HU Ha 3€M.He, OCHOBC
eé CYHICCTBOBAHUA, MOHHUMAaHUA LNEHHOCTH 3J0POBOIr0 M 0€30I1aCHOrO 06p8.33. KHN3HH, OTBCTCTBCHHOI'O



OTHOILIEHMSI K COOCTBEHHOMY (PU3MUECKOMY U NICUXUUYECKOMY 3/10pPOBbIO, OCO3HAHUS LIEHHOCTH COOIIOIEHUS
paBui 0€30MaCHOro MOBEAEHMSI TPU padoTe C BEIECTBAMH, a TAKXKE B CUTYALMSIX, YTPOXKAIOIINX 3/10POBbIO
W SKU3HH JIIOJICH;

- CIOCOOHOCTH TPUMEHATh 3HAHUS, TMOJy4aeMble MPH HM3YyYCHWH XHMHHU, IS PELIeHHs 3a/ad,
CBA3aHHBIX C OKPYXKAIOILIEH IPUPOTHON CPEIOH, ITOBBILICHUS YPOBHS dKOJIOTHUECKOU KYJIBTYPbI, OCO3HAHUS
r7100aIbHOTO XapaKTepa KOJOTHUECKUX MPOOIeM U MyTel UX peleH sl TOCPEICTBOM METO0B XUMUH;

- HKOJIOTMUECKOTO  MBIIUIEHUS, YMEHHMS pPYKOBOJACTBOBATbCSI WM B  I103HABaTEIbHOM,
KOMMYHUKATUBHOM M COIIMATIbLHOM MPAKTHUKE.

METAIIPE/IMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMeTHBIX Pe3yJbTaTOB BBIJCISIIOT 3HAYMMBIE JJIs1 (DOPMHUPOBAHHS MHUPOBO33PEHUS
oOIIeHAYYHBIE TIOHSTHS (3aKOH, TEOpHsl, TPHUHIIUII, THITOTE3a, (PaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U Jp.),
KOTOPBIE UCTIONB3YIOTCSI B €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEeIMEeTaxX U MO3BOJISIOT HA OCHOBE 3HAHUH U3
3TUX TPEeIMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHOW HAay4YHOW KapTUHE MHpA, U YHUBEPCAIbHBIE
yueOHbIe JAeiicTBHUsS (TIO3HABaTelbHbIE, KOMMYHHUKATHBHBIC, PETYJISTUBHBIC), KOTOpPBHIE OOECIECYMBAIOT
(dhopMHUpOBaHHE TOTOBHOCTH K CaMOCTOATEIbHOMY IUIAHHPOBAHWUIO W  OCYIIECTBICHHUIO y4eOHOM
NeATEILHOCTH. MeTanpeaMeTHbIE PE3yJIbTaThl OCBOCHMSI 00pa30BaTENbHOM MPOrpamMMbl IO XUMHU
OTpaXkaroT OBJIAJICHUE YHHUBEPCATbHBIMU ITO3HABATEIPHBIMH JICUCTBUSIMH, B TOM UHCJIE:

Bba3oevimu nocuueckumu oeticmeuamu

1) yMeHueM HMCHoib30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHHH 3HAHUN: PacKphIBATh
CMBICTT XHUMHYECKHX TMOHSATHH (BBIICISATh WX XapaKTEpHbIE MPHU3HAKU, YCTAHABIMBATH B3aWMOCBS3b
C IPYTUMH TIOHATUSIMH ), UCTIOJB30BaTh OHATHUS JUTsI OOBSICHEHHSI OTACIBHBIX (DAKTOB U SBIICHUN; BEIOUPATH
OCHOBAHUS ¥ KPUTEPUU JIJIs KIaCCU(PHUKAIIUU XUMUYECKUX BEIECTB M XUMUYECKUX PEAKIUi; yCTaHABIMBATH
MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXJIYy OOBEKTAMU W3YYCHHs; CTPOUTH JIOTHYECKHE PACCYKICHHS
(MHIYKTUBHBIE, IeIyKTUBHBIE, [10 AaHAJIOTUH); JI€JaTh BHIBOJIBI U 3aKIIOUCHNUS;

2) yMeHHEM TMpUMEHSATh B Ipoliecce IO3HaHHWS MOHATUSA (IpeIMEeTHble W MeTalpeaMeTHbIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIENH, UCTIOJIb3yeMble B XUMUH, IPE0OPa30BbIBATh UIIMPOKO MIPUMEHSIEMbIE B
XUMHH MOJIeJIbHBIE TPEACTABICHUS — XUMUYECKUN 3HAK (CMMBOJI 3JI€MEHTa), XUMHUueckas GopMmyla H
YpaBHCHHE XUMHUYECKOW pEaKIHH — TMPH PEelIeHHH Y4eOHO-MO3HABATENBHBIX 3a/ad; C Y4ETOM ITHX
MOJICTIbHBIX MPEJACTABICHUN BBISBIATh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH U3Y9aeMbIX O0OHEKTOB
— XUMHUYECKMX BEIIECTB M XHUMHYECKHX pEaKIIMi,; BBISABISATH OOIIME 3aKOHOMEPHOCTH, MPHYUHHO-
CIICJICTBEHHBIC CBSI3M U MPOTUBOPEUHS B M3y4aeMBIX MPOIECCAX M SBICHUSX; MpEJiaraTh KPUTEPHH IS
BBISIBJICHHMSI 3THUX 3aKOHOMEPHOCTEH M TMPOTUBOPEUM; CAMOCTOSITENIbHO BBIOMPATh CHOCOO pelIeHUs
y4eOHOM 3a71aun (CpaBHHBATh HECKOJIBKO BAPUAHTOB PEIICHHS, BEIOMPATh HanOoJIee MOAXOIAIINI C yIéToM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB);

ba3zosvimu uccnedosamensvckumu oeiucmeuamu

1) YMCHHUEM HUCIIOJIB30BaTh MOCTABJIICHHBLIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHUS, @ TAKKC B
Ka4ueCTBC OCHOBBI IJIs1 q)OpMI/IpOBaHI/IH THUITOTE3EI 110 MPOBEPKC MPABUIILHOCTU BBICKA3bIBACMBIX Cy)K[[eHHfI;

2) mpuoOpeTeHHe OmbITa IO IUIAHWPOBAaHUIO, OpTaHU3alMM M TPOBEICHUIO YUCHHUYECKUX
IKCIIEPUMEHTOB: YMEHHE HAOII0JaTh 32 X0JIOM TpoIlecca, CaMOCTOSATEIHHO MIPOTHO3UPOBATh €ro Pe3ybTarT,
(dbopMyIHpOBaTh 00OOIIEHHS ¥ BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIIETOBAHUS, COCTABIIATh
oTuéT 0 mpojeaHHon pabore; PaboToit ¢ nHpopManuei

3) ymeHueM BBIOMpATh, aHAIM3HPOBATH W HHTEPIPETUPOBATh MH(MOPMAIMIO Pa3IMYHBIX BUIOB U
dbopM TpenCTaBICHHS, IMONy4aeMyl U3 pa3HbIX HCTOYHHKOB (HAYYHO-TIOMYJISIpHAs JIMTEpaTypa
XUMHYECKOTO COJIep)KaHus, CIpaBOYHbIE MocoOus, pecypchl HWHTepHeTa); KPUTHYECKH OIICHUBATH
MPOTHBOPEUYUBYIO U HEIOCTOBEPHYIO HH(MOPMAIHIO; 4) YMEHHUEM MPUMEHSTh Pa3InYHbIe METO/IbI U 3aIPOCHI
IpU TOUCKEe U OoTOOpe WHQPOPMAIMU M COOTBETCTBYIOIIMX JaHHBIX, HEOOXOMWMBIX MJIi BBITIOJHEHUS
yLI€6HbIX U IIO3HABATCIJIBHBIX 3aa4 OHpCI[G.HéHHOI‘O THUIIA, HpI/IO6peTeHI/Ie OIbITa B O6J'IaCTI/I HUCITOJIb30BaHUA



MH(POPMAIlMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJAJE€HUE Kyjldb TYpPOH AaKTHUBHOIO HCIOJIb30BaHUS
pa3IUYHBIX IOUCKOBBIX CHCTEM; CAMOCTOSITEIbHO BbIOMpPATh ONTHUMAJbHYK (QOpPMY MpencTaBICHUS
uHbOpMallMM U WUIIOCTPUPOBATh pPELIaeMble 3a/aud HECIOXKHBIMM CXEMaMH, JUarpaMMaMH, JIpYTHMHU
¢dbopmamu rpaduKu U UX KOMOMHALIUSAMU,

5) yMeHHMEM HCIIONB30BaTh M aHAIM3MPOBAaTH B Tpolecce Y4eOHOH M HCCIeN0BaTENbCKON
NESITeIbHOCTH HH(GOPMAIMIO O BIMSHUM HPOMBIIIJICHHOCTH, CEIBCKOTO XO3SICTBa M TpaHCIOpTa Ha
COCTOSIHME OKPYKaroLIEH IPUPOJHON CPEbl;

Ynusepcanvnvimu KoMmynukamugHsiMu delicmeuamu

1) ymeHnueM 3a1aBaTh BOIPOCHI (B XOJI€ AUAJIOTA W/WJIH TUCKYCCHH ) TIO CYIIECTBY 00CYKIaeMOU TEMBI,
(GbopMyIMpOBaTH CBOU NPEAJIOKEHHSI OTHOCUTEIBHO BBIIIOJHEHUS IIPEJIOKEHHOH 3a/1a4H;

2) npuoOpeTeHHe ONbITa MPE3EHTALMM pPE3YyIbTaTOB BBHIMOJIHEHUS XUMHUYECKOTO HKCIEPUMEHTa

(;1abopaTopHOro OMbITa, TA00PaTOPHOI pabOTHI IO UCCIIEAOBAHUIO CBOIMCTB BEILIECTB, YU€OHOIO IIPOEKTA);

3) 3aMHTEpPECOBAaHHOCTb B COBMECTHOM CO CBEPCTHMKAMH IO3HABATEIBHOM M HCCIEI0BATENIbCKON
JESITeIbHOCTH TIPU PEIICHUH BO3HHUKAIOMIUX MpoOIeM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS
no3unui (00CyxaeHus, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI», KOOPJIWHAIMS COBMECTHBIX JIEHCTBHIA,
OIpeJIeJIeHNE KPUTEPUEB 110 OLEHKE KaueCTBa BHITIOJIHEHHON PaboThI U JIp.);

Ynueepcanvnvimu pecynamugnvimu deucmeuamu

1) yMeHHeM CaMOCTOSITENIbHO OINpeneNaTh ILeau JesITeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISATH,
KOHTPOJIMPOBaTh M MpPU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOK JESATEIbHOCTb, BBIOMpaTh Hamboiee

3¢ (deKTHBHBIE CIOCOOBI pelIeHus] yU4eOHBIX U TO3HABATENBHBIX 33/1ad, CAMOCTOSTEIHHO COCTABIATH WU
KOPPEKTUPOBATh MPEIIOKEHHBIA QJITOPUTM JCHCTBUN IIPU BBINOJIHEHUU 3aJaHUN C Y4ETOM IOJIYy4CHUS
HOBBIX 3HaHUH 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX M PEaKIUsIX; OLIEHUBATh COOTBETCTBHE MOJYYEHHOTO
pe3yJibTaTa 3asiBJCHHOU LIEJIH;

2) yMEHHMEM HCII0JIb30BATh U AaHAIIU3UPOBATh KOHTEKCTHI, IPEAJIaracéMble B YCIOBUHU 3a/laHUM.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX Pe3yabTaTOB IO OCBOEHHUIO 00S3aTENILHOTO COJEpPXKaHUS, YCTAHOBIEHHOTO
JAHHOW TpUMEpHOW pabodeil MporpaMMOM, BBIJIEISAIOT: OCBOCHHBIC OOYYAIOIIMMHCS HAy4YHbIC 3HAHUS,
YMEHHUS U CHOcOOBI JIeHCTBHA, cenuduyeckre s MPeIMETHONH 00IacTH «XUMHs», BUABI 1EATEIbHOCTH
[0 TIOJIYYEHHIO HOBOTO 3HAHMS, €r0 WHTEepIpeTaly, MpeoOpa3oBaHUI0 W MPUMEHEHHIO B Pa3IHYHBIX
y4eOHBIX U HOBBIX cuTyauusix. I[IpemeTHbie pe3ynbTaThl MPEACTaBICHbI 110 roJlaM 00y4eHUS U OTPaKaroT
c(OPMHPOBAHHOCTh Y O0YJAIOIIUXCS CIEAYIOUINX YMEHHIMA:

8 knacc

1) packpblBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSTHUN: aToM, MOJIEKYyJla, XUMHYECKUI DJIEMEHT,
MPOCTOE BEIIECTBO, CJOKHOE BEIIEeCTBO, CMeCh (OIHOPOAHAs M HEOAHOPOJIHAs), BaJEHTHOCTH,
OTHOCHTEJIbHAs aTOMHAsI M MOJIEKYJISIpPHAs. Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas
J0JsT XUMHUYECKOTO JJIEMEHTa B COCIMHEHUH, MOJIIPHBI O0O0BEM, OKCHJA, KUCIOTAa, OCHOBAHHE, COJIb,
AJIEKTPOOTPHUIIATEIBHOCTD, CTEIIEHb OKHCICHHS, XUMUYECKas peakius, Kiaccu(uKalus peakuuil: peakuuu
COCJIMHEHUS, PEaKLUU Pa3JIOKEHUs, PEaKLUU 3aMEIICHUs, PeaKIUh OOMEHa, HK30- M HHIOTEPMHUYECKHE
peakiuu; TermaoBoi 3¢ (dexT peakuu; aapo aToMa, SJIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalb, PaguycC
aToMa, XMMHUYECKasl CBSA3b, MOJISIPHAS U HEMOJISIPHAs KOBAJICHTHAS CBsI3b, HOHHAS CBS3b, MOH, KATHOH, aHUOH,
pacTBoOp, MaccoBas JA0Js BellecTBa (MPOIEHTHAsI KOHLIEHTPAIKsl) B PaCTBOPE;

2) WILTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUN W MPUMEHSATH 3THU MOHITHUS MPU
ONMCAHUM BEUIECTB U UX MPEBPALLECHUN;

3) wuCmonp30BaTh XUMHYECKYIO CHUMBOJMKY JJIsi COCTaBIEHHsS (OpMyN BEIIECTB U ypaBHEHUH
XMMHYECKUX PEAKIIUM;



4) ompenenatb BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEJUHEHMSX; CTENEHb OKHUCICHHS
3JIEMEHTOB B OMHAPHBIX COEAMHEHMSIX; MPUHAAJICKHOCTh BEHIECTB K OMPENEIEHHOMY KJIaCCy COETUHEHUI
o Gopmysam; B XUMUYECKON CBS3H (KOBAJCHTHASI U MOHHAS) B HEOPIraHUYECKUX COCAMHEHUSIX;

5) packpsiBaTh cmbich lleproanueckoro 3akona [[. M. MenaeneeBa: JeMOHCTPpUPOBATH MOHUMAHUE
MEPUONYECKON 3aBUCUMOCTH CBOWCTB XMUMHUYECKUX D3JIEMEHTOB OT HX MOJIOKeHHS B llepmoamueckoi
CUCTEME; 3aKOHOB COXPAaHEHMSI MAacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4Y€HHS,
3aKOHa ABOraJpo; OMKCHIBATH U XapakTepu3oBaTh TaOMMuHyr Gopmy Ilepuogudeckold CHCTEMBI
XUMHUYECKHUX AJIEMEHTOB: Pa3jinyaTh MOHATUS «TJaBHas nmoAarpynna (A-rpymnmna)» u «mobdoyHas moArpyrnmna
(b-rpynma)», manbsie W OOJNBIINE TIEPHOJBI; COOTHOCHTH O0O3HAYEHHS, KOTOpPhIE HMMEIOTCS B TaOJIHIIC
«Ilepuoguyeckas cucrema XxumMudeckux anemMeHToB J[. 1. MeHaeneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMU
CTpPOCHHSI aTOMOB XHMHYECKHX OJJIEMEHTOB (COCTaB M 3apsan sApa, oO0llee YHCIO 3JIEKTPOHOB H
pacrnpeiesieHue UxX Mo JIEKTPOHHBIM CIIOSIM);

6) kiIaccupUIMPOBATh XUMHUYECKUE DIIEMEHTHI, HEOPTAaHUYECKUE BEUIECTBA; XUMHYECKHE PEaKIINH
(TI0 YMCTy ¥ COCTaBY yYacTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY 3 (eKTy);

7) XxapakTepu3oBaTh (OMHCHIBATH) OOIIME XWMUYECKHE CBOWCTBA BEIIECTB PA3TUYHBIX KIIACCOB,
MTOATBEPK/1asl ONIMCAHNE TPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKHUX PEAKIINN;

8) MporHO3UpOBaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KaYECTBEHHOI'O COCTaBa; BO3ZMOXKHOCTHU
MIPOTEKAHUS XUMUYECKHUX MTPEBPAIICHHUI B PA3JIMYHbBIX YCIOBUSX;

9) BBIYUCIATH OTHOCUTENBHYIO MOJEKYJSPHYIO U MOJISIPHYIO MacChl BEIIECTB; MAacCOBYIO JOJIIO
XUMHYECKOTO 3JIeMEHTa MO (hopMysie COCTUHEHUS; MAcCOBYIO JIOJIF0 BEIIECTBA B PACTBOPE; MPOBOIUTH
pacy€Tsl 110 YPAaBHEHUIO XMMUYECKON PEAKIUU;

10) mpuMeHSATh OCHOBHBIE OIEpAIlMU MBICIUTEIBHON JAEATEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
00001IeHNe, CUCTEeMATHU3AINI0, KIACCU(PUKAINIO, BBISIBICHUE MPUYUHHO-CICICTBEHHBIX CBSI3€H — JUIA
M3y4YeHUs CBOWCTB BEIIECTB M XHMHYECKUX PEAKIMH; €CTECTBEHHO-HAyYHbIE METO/bl MO3HAHUS —
Ha0II0/IeHNEe, U3MEpPEHNEe, MOICIMPOBAHUE, IKCIIEPUMEHT (peasTbHBIN U MBICIICHHBIN );

11) cnenoBath mpaBWiiaM IOJIb30BAHKS XUMHYECKOW MOCYAOH W J1abOpaTOpHBIM 00OpyIOBaHUEM, a
TaK)Ke IMpaBWiIaM oOOpalleHUs C BEIIeCTBAMH B COOTBETCTBUU C HWHCTPYKUHSMU 110 BBIIOJTHEHUIO
Ja00paTOPHBIX XUMHUYECKUX OMBITOB IO MOJYYEHHUIO M COOMPAHMIO Ta3000pa3HbIX BEmIeCTB (BOAOpOaA U
KHCJIOPOJIa), MPUTOTOBJICHUIO PACTBOPOB C OMpPENETIEHHON MaccoBOM JoJjield pacTBOPEHHOTO BEIECTBA;
MJIAHUPOBATh U MPOBOJIUTh XUMUYECKHE IKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIEIOYEH M KUCIOT
C TIOMOIIBIO HHIUKATOPOB (JTaKMYC, (peHon(TanenH, METUIIOPAHX U Jp.).

OcHOBHbIE MOHATHS XUMHHU (YPOBEHb ATOMHO-MOJIEKYJISAPHBIX MPeACTABICHUIT)

BhINyCKHUK HAYYUTCH:

ONKCHIBATh CBOWCTBA TBEPJBIX, KUIKUX, Ta3000pa3HBIX BEUIECTB, BBIAEAS HMX CYLIECTBEHHBIE
MIPU3HAKY;

XapaKTepu30BaTh BEIIECTBA IO COCTaBY, CTPOEHUIO U CBOMCTBAaM, YyCTaHABIUBATh MPUYHUHHO-
CJICACTBCHHBLIC CBA3U MCKAY NAHHBIMU XaPAKTCPUCTUKAMU BCIICCTBA,

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX IOHSTHH: aToM, MOJEKyJa, XUMHUYECKUN HIIEMEHT,
MIPOCTOE BEILECTBO, CIIOAKHOE BEIIECTBO, BAJIEGHTHOCTD, UCIOJIb3YsI 3HAKOBYIO CUCTEMY XUMUU;

n300paXkaThb COCTaB MPOCTEHIIMX BEUIECTB C TOMOIIbI0 XMMHYECKUX (OPMYT U CYIIHOCTb
XUMHUYCCKUX peaKuHﬁ C IIOMOIIIBKO XUMHUYCCKUX ypaBHeHI/IfI; # BBIUHUCIISITH OTHOCUTCIIBHYIO MOJICKYJIAPHYIO
Y MOJISIPHYIO MacChl BEIIIECTB, a TAK)KE MAacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHUSAX;

CpaBHHBATL IO COCTABY OKCHUJIbI, OCHOBAHUS, KUCIIOTBI, COJIH,

KJIaCCU(UIIUPOBATH OKCHJIBI U OCHOBAHHUS MO CBOMCTBAM, KUCJIOTHI U COJIM — I10 COCTaBY;

OINMCHIBAaTh COCTaB, CBOMCTBAa M 3HAu€HUE (B NPHUPOAE M IPAKTHUUECKOH JEATEIbHOCTH YEIOBEKA)
MPOCTHIX BEIIECTB — KHUCIOPO/Ia U BOJIOPOAA;

JlaBaTb CPAaBHUTEIIBHYIO XAPAaKTEPUCTUKY XHMHMYECKHUX DJJIEMEHTOB M BAXHEHIIUX COCIUHEHUU
€CTECTBEHHBIX CEMEHCTB IIE€JI0YHBIX METAJUIOB U TaJIOTEHOB;

MOJIb30BAThHCS JIAOOPATOPHBIM 00OPYOBAaHUEM U XMMUYECKOH MOCYA0H;




IPOBOJUTH HECIIOKHBIE XMMUYECKHE OIBITHl M HAOMIOACHUS 32 U3MEHEHUSMHU CBOMCTB BEIIECTB B
MpolLecce UX MpeBpallleHui; co0II01aTh MpaBuiia TEXHUKH 0€30MacHOCTH MPH MPOBEIEHUU HAOIIOACHUN U
OIIBITOB;

paznuyaTh HKCIEPUMEHTAJIBbHO KHUCIOTHI W IIETOYM, IMOJIb3YSCh WHIMKATOpAaMH; OCO3HABATh
HE00X0AUMOCTh COOJIIOICHUS Mep OE€30MaCHOCTH ITPU OOPAIEHUN C KHCIOTAaMH U IIEJI0YaMHu.

BhINYCKHUK NOJYYUT BO3MOKHOCTh HAYYUTHCH:

IpaMOTHO 00palaTbes ¢ BEIECTBAMU B TIOBCEHEBHOM KU3HH;

O0CO3HaBaThb HEOOXOAMMOCTb COOJIONIEHUS] TPaBWJI OKOJOTUYECKH O€30MacHOTO TIIOBEJICHUS B
OKpY>Karolle NpUPOIHON CpeNE;

MOHUMATh CMBICII U HEOOXOIUMOCTh COOIOICHUS MPEIIUCAaHUM, MTPeAaraéMblX B HHCTPYKIMSIX IO
MCTIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHHU U JIP.;

UCIIOJIb30BaTh MPUOOPETEHHBIE KITFOUEBbIE KOMIIETEHTHOCTH IMPU BBIMIOJHEHUHU HCCIEA0BATEIbCKUX
MIPOEKTOB MO U3YUYEHHUIO CBOMCTB, CIIOCOOOB MOyYEHHSI U PACIIO3HABAHUS BEILIECTB;

pa3BUBaTh KOMMYHHMKAaTHBHYIO KOMIIETEHTHOCTb, HCIIOJB3YSl CPEACTBA YCTHOTO M IHUCHMEHHOTO
OOIIEHUs, TPOSBIATH TOTOBHOCTh K YB@KEHHIO WHOW TOYKH 3pEHUS NpPHU OOCYKICHHUU pPE3YIbTAaTOB
BBITIOJTHCHHOU pa0OTHI;

OOBEKTHBHO OILICHMBAaTh HMH(POPMALMIO O BEIIECTBAX M XUMHUYECKHX IPOIECCaX, KPUTHUECKU
OTHOCHUTBCSI K TCEBIOHAY4YHON WH(GOpMalnU, HEAOOPOCOBECTHOI pekiiaMe, Kacarollehcsl MCIOJIb30BAHUS
pa3nnuHbIX BelecTs. Ileprnoanyeckuil 3aK0H U epHOAHYECKas CHCTeMa XUMMH4YecKuX dJjemenTos 1. H.
MenpaeneeBa. CTpoeHue BenecTBa

BoinycKHUK HayuMTCs:

KJIaCCU(UIIUPOBATh XUMHUYECKHE JJIEMEHTHl Ha METallUlbl, HEMETaJUIbl, AJIEMEHTBI, OKCHAbl H
THJIPOKCUABI KOTOPBIX aM(OTEpHBI, M HWHEPTHBIC JJIEMEHTH (Ta3bl) I OCO3HAHUS BAKHOCTH
YHOPSI0YEHHOCTH HAYYHBIX 3HAHUM;

pacKpbIBaTh CMBICIH Nepuogudeckoro 3akona /. . Menneneesa;

ONKCHIBaTh W XapaKTepu3oBaTh TaOIMUHYIO (OpMY TNEPUOJAMYECKON CHCTEMbl XMMHUYECKUX
3JIEMEHTOB;

XapaKkTepU30BaTh COCTAB aTOMHBIX SIJI€P M PACHpPENEICHUE YUCIa SJIEKTPOHOB IO 3JIEKTPOHHBIM
CIIOSIM aTOMOB XMMHYECKHX AJIEMEHTOB MAaJIbIX MEPUOJIOB NEPUOJANYECKON CHUCTEMBI, a TAaKXKE€ Kaaus U
KaJIbLIMS;

pa3nuyaTh BUABI XMMHUECKOHN CBA3M: HOHHYIO, KOBAJIEHTHYIO MOJISPHYIO, KOBAJIEHTHYIO HETOJISIPHYIO
1 METaJUIMYECKYIO;

U300paXkaTh IEKTPOHHBIE (POPMYITBI BEIECTB, 00Pa30BaHHBIX XUMHUYECKUMHU CBS3SIMU PA3HOTO BHJIA;

BBISIBJISITH 3aBUCMMOCTH CBOMCTB BELIECTBA OT CTPOEHHUS €ro KPUCTAJUIMYECKOW peméTku (MOHHOM,
aTOMHOM, MOJIEKYJISIPHOM, METAJUINYECKOM );

XapaKkTepU30BaTh XUMHUYECKHE JJIEMEHTBl M HUX COCJUHEHHS] Ha OCHOBE ITOJIOKEHUS JJIEMEHTOB B
MEPUOINIECKOI CHUCTEME U OCOOCHHOCTE! CTPOCHUS X aTOMOB;

ONMUCHIBAaTh OCHOBHBIE NMPEANOCBUIKM OTKphITHUs [[. M. MenaeneeBbIM NMEpUOAMYECKOTO 3aKOHA U
MEPUOINYECKON CHUCTEMbI XUMHUUECKUX IEMEHTOB 1 MHOTOOOpa3HyI0 HAyYHYIO ACATEIbHOCTh YUEHOTO;

XapakTepU30BaTh HAy4HOE M MHMPOBO33PEHUECKOE 3HAYEHHE IEPUOJMYECKOr0 3aKoHa W
MEPUOINYECKON CUCTEMBbI XUMHUYECKUX deMeHTOB /I. 1. Menaeneesa;

OCO3HaBaTh HAayuyHblE€ OTKPBITHUSA KaK pe3ylbTaT JIMTEIbHBIX HAONIOJCHUN, OIBITOB, HAyYHOU
[TOJIEMUKH, IIPEOIOJICHNS TPYAHOCTEH U COMHEHUN.

BhINYCKHUK NOJYYUT BO3MOKHOCTh HAYYUTHCH:

OCO3HABaTh 3HAUYEHUE TEOPETUUYECKUX 3HAHUM JUIsl IPAKTUYECKON NEATEIBHOCTH YEI0BEKA;

OIMCHIBATh U3YUEHHBIE 0OBEKTHI KaK CUCTEMBI, IPUMEHSS JJOTUKY CHCTEMHOTO aHaJIn3a;

IIPUMEHSTh 3HaHUS O 3aKOHOMEPHOCTSX MEPUOAMYECKONM CUCTEMBI XMMHUYECKUX D3JIEMEHTOB IS
OOBSICHEHUS U MPEABUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

pa3BuBaTh MH(POPMALMOHHYIO KOMIIETEHTHOCTb IIOCPEICTBOM YIJIyOJIGHUS 3HAHUM 00 HCTOpUHU
CTAQHOBJICHUS! XWMHUYECKOW HAyKH, €€ OCHOBHBIX NOHSTHH, IEPUOJAMYECKOrO0 3aKOHAa KakK OJHOr0 W3
BAXHEHININX 3aKOHOB IPUPOBI, @ TAKIKE O COBPEMEHHBIX JOCTHKEHUSIX HAYKH U TEXHUKH.

9 knacc

1) packpblBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSTHUNA: XUMHUYECKHI 3JIEMEHT, aTOM, MOJIEKYyJa,
HOH, KaTHOH, aHHWOH, MPOCTOE BEILECTBO, CIOKHOE BEIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
CTETNeHb OKHCIIEHUS, XMMHUYecKas peakKIius, XUMUYecKas CBs3b, TEIUIOBOM H((eKT peakiuu, MOJb,




MOJIIPHBIA 00BEM, PacTBOP; AJICKTPOJIUTHI, HEINEKTPOIUTHI, dIEKTPOIUTHUECKAS TUCCOLUALINS, PEAKIIUU
WOHHOTO OOMEHa, KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMBIE PEaKIuH,
OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIICHHE U BOCCTAHOBJICHHUE,
anoTponusi, aMpOTEpHOCTh, XUMUYECKasi CBSA3b (KOBaJIEHTHAs!, HOHHAS, METAJUIMYECKas ), KpUCTaJUTHUecKast
peméTka, KOppO3Hsi METaUIOB, CIUIaBbl; CKOPOCTh XWMHYECKOM pEaKIMH, TNPeAeiabHO JOIMyCTHMAas
konnenrpanus (I1/IK) Bemectsa;

2) WLTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUUYECKUX MOHSATUN W MPUMEHSTH 3TH MOHITHS MPU
OIMCAaHUU BEIIECTB U UX MPEBPALEHUII;

3) ucnonp30BaTh XMMHYECKYI0 CHUMBOJMWKY JJisi COCTaBIeHHUS (OpPMYyNl BEIIECTB M YPaBHEHHIA
XUMHYECKUX PEAKIIUH;

4) ompenensiTh BAJICHTHOCTh M CTENEHb OKHUCIICHUS XUMHUYECKHX DJJIEMEHTOB B COCIUHEHUSIX
Pa3IMYHOTO COCTaBa; MPUHAAIEKHOCTh BEIIECTB K ONpeAeIEHHOMY KJIacCy COeIMHEHUH 1o popMyiaM; BUJ
XUMHAYECKOH CBsI3U (KOBaJEHTHAs, NOHHAs, METAJUIMUECKasi) B HEOPraHUYECKUX COEAMHEHHSX; 3apsi/l HOHA
Mo XMMHYECKO#l (opmyle; XapakTep cpeibl B BOAHBIX PAacTBOpax HEOPTraHUUYECKUX COEIWHEHUH, THUI
KPUCTAJIMYECKOM PEIIETKY KOHKPETHOIO BELIECTBA;

5) packpeiBath cmbicn llepuomnueckoro 3akona /. M. MenneneeBa m JEMOHCTPUPOBATH €T0
MMOHMMAaHKE: OIMCHIBATh M XapakTepu3oBaTh Tabmmunyio (opmy [lepuomndeckoil CHCTEMbl XHMHUYECKUX
AJIEMEHTOB: Pa3jIuvaTh MOHATHS «rJ1aBHas noArpynna (A-rpynma)» u «mobodHas noarpymnmna (b-rpymma)y,
MaJible U OOJIbIINE TEPUOJIbl; COOTHOCUTHh 0003HAUYEHUS, KOTOPhIEe UMEIOTCS B MEPUOJHMUECKON TabmuIe, ¢
YHCIIOBBIMUA XapaKTEPUCTUKAMH CTPOECHHSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB W 3apsj sjipa, olriee
YHCIIO AJIEKTPOHOB U PACHpE/eNICHHE UX MO 3JIEKTPOHHBIM CJIOSM); OOBSICHATH OOIIME 3aKOHOMEPHOCTH B
M3MEHEHUU CBOWCTB 3JIEMEHTOB M UX COCIUHEHHI B Mpejenax MajblX NEPUOAOB M TJIABHBIX MOATPYIII C
y4ETOM CTPOCHHMS UX ATOMOB;

6) kiaccuuIUpPOBaTh XUMHUYECKHE 3JIEMEHTHI; HEOPraHUUECKHE BEIECTBA; XMMHUECKHUE peakiuu (1o
YHUCIY U COCTaBY YYacCTBYIOLIMX B PEAKLMU BEUIECTB, MO TEIJIOBOMY 3((deKTy, Mo M3MEHEHHUIO CTeleHei
OKHCJIEHUS XMMHUYECKUX 3JIEMEHTOB);

7) XapakTepu3oBaTh (OMHCHIBATH) OOIIME W CHEIU(PUUIESCKHE XUMHYECKHE CBONCTBA MPOCTHIX H
CIIO)KHBIX BEIIECTB, MOATBEpXKJas ONUCAaHHE TMpPUMEpPaMH MOJEKYJISAPHBIX W HOHHBIX YpaBHEHH
COOTBETCTBYIOIUX XUMHUYECKIX PEAKITUI;

8) coCTaBIATH ypaBHEHHS IJICKTPOJUTHYECKON JHUCCOIMAINKA KUCIOT, IIEJI0YEH M COJICH; MOJIHBIC U
COKpaIlEHHBIE YpaBHEHHUS peakuuid MOHHOrO OOMeHa, ypaBHEHHMS peakUuid, MNOATBEPIKIAIOMINX
CYLIECTBOBAaHHE F€HETHUYECKOM CBSI3U MEXK/1y BEIIECTBAMHU PA3JIIUYHBIX KJIACCOB;

9) packpbIBaTh CYIIHOCTh OKHUCIHTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKLUI MOCPEACTBOM COCTABJICHUS
AIIEKTPOHHOTO OallaHca 3TUX PeaKLIUii;

10) mporHo3MpoBaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOEHHS; BO3MOKHOCTU MPOTEKAHUS
XUMHUYECKUX MPEBpAIICHUN B Pa3IMUHBIX YCIOBUSIX;

11) BBIUMCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BELIECTB; MACCOBYIO JOJIIO
XUMHUYECKOTO 3JIeMeHTa Mo (opMmyse COeTUHEHHS; MAacCOBYIO JIOJII0 BELIECTBA B PACTBOPE; MPOBOAUTH
pacuéTel TO YpaBHEHUIO XUMHUYECKOW peakuuu; 12) caemnoBaTh MpaBUIaM TOJIB30BAaHUS XUMHYECKON
nocyAou 1 1abopaTopHbIM 000pyIOBaHUEM, a TAK)KE MTpaBHJIaM OOpaIIeHUs C BEUIECTBAMH B COOTBETCTBUU
C MHCTPYKIHSIMH IO BBIMOJHEHHUIO JTAOOPATOPHBIX XMUMHUYECKHUX OIBITOB MO TMOJIYYEHUI0O U COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (aMMHUAKa U YTJIEKUCIIOTO ra3a);

13) npoBOIUTH pEaKIUM, TOATBEPKAAIOIMINE KAUYECTBEHHBIM COCTAB Ppa3IMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOPHUA-,0pPOMHII-, HOIUI-, KapOoHaT-, ¢ocdar-, cuamkar-, cyiabdar-,
THJIPOKCU/I-MOHBI, KAaTHOHBI aMMOHHUS W HOHBl HW3YYCHHBIX METaJUIOB, IPHUCYTCTBYIOIIUE B BOIHBIX
pacTBopax HEOPraHMYECKHUX BEIIECTB;

14) npuMeHSITh OCHOBHBIC OTEPAIH MBICIUTEIHHON ACSITENILHOCTH — aHAllU3 U CUHTE3, CPaBHEHHE,
000011IeHNe, CUCTEeMATHU3alllI0, BBISIBJICHHE NMPUYUHHO-CIEICTBEHHBIX CBSI3ed — U U3YyY€HHs CBOWMCTB
BEIIECTB U XMMUYECKUX PEaKIUi; eCTeCTBEHHO-HAyYHbIE METOABI MO3HAHUSI — HaOII0/IeHUe, U3MEpEHNeE,
MOJIETTUPOBaHUE, SKCIIEPUMEHT (peasibHbII U MBICIICHHBIH).

MHoroo0pa3une XuMH4eCKUX peaKkuuid

BbINyCKHUK HAYYUTCH:

OOBSACHATH CYyTh XMMHUYECKUX MPOIIECCOB;

HA3bIBATh MPU3HAKHU M YCIIOBUS MPOTEKAHUS XUMHUECKUX PEAKIIN;




YCTaHaBIWBATh MPUHAMICKHOCTh XUMUYECKONW pEaKUMH K ONpeAeiIEHHOMY TUIY IO OJHOMY U3
KJIacCU(UKALMOHHBIX TMPU3HAKOB: 1) MO YHCIYy M COCTaBYy MCXOJHBIX BELIECTB M MPOAYKTOB pEaKIUU
(peakuuu COeAMHEHHUS, PA3TIOKEHUS, 3aMEIIIEHUS U 00MEHa); 2) 1O BBIJCIICHUIO WM MOTJIOMIEHUIO TETIOTHI
(peakuuy SK30T€PMHUYECKHE U SHIAOTEPMHUYECKHE); 3) MO M3MEHEHHUIO CTENeHEeW OKHUCICHHUS XUMUYECKUX
9JIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu); 4) mo oOpatuMocTH mporecca (peakuuu
oOpaTuMBbIe 1 HEOOpaTUMBIC);

HA3bIBaTh (PaKTOPHI, BIUSIONIUE HA CKOPOCTh XUMHUYECKUX PEaAKIINL;

Ha3bIBaTh (haKTOPHI, BIUSIOUINE HA CMEIIEHHE XUMHUECKOTO PaBHOBECHS;

COCTaBJISITh YPAaBHEHMS DJIEKTPOJMTHUYECKOM TUCCOIMAIMU KUCIOT, ILIENOYEH, COJeil; MOJHbIE U
COKpalIéHHbIE HOHHBbIE YpaBHEHHUS peakuuid OOMEHa; YpaBHEHHS] OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKLHii;

MPOTHO3UPOBATh MPOAYKTHl XUMUYECKUX peakiuil 1mo (opmynam/HazBaHUSM HCXOAHBIX BEIIECTB;
OTIpEeCTISATh UCXOAHBIE BEIIEeCTBA N0 (hopMyIamM/Ha3BaHUSM MPOIYKTOB PEAKIIUY;

COCTaBJIATh  ypaBHEHHUS  pEaklMil, COOTBETCTBYIOIIMX  IOCJIEIOBATENIbHOCTH  («IIETIOUKE))
MpEeBpaIICHN I HEOPraHUYECKUX BEIIECTB PA3TMUYHBIX KIACCOB;

BBISIBIISITh B IIPOLIECCE SKCIEPUMEHTA MPHU3HAKH, CBUACTEIBCTBYIOIINE O MPOTEKAHUH XUMHUYECKOU
peakiuy;

TOTOBUTH PACTBOPHI C ONPEACIEHHON MAacCCOBOM 10JI€l paCTBOPEHHOTO BEILIECTBA;

ONpENIEeNATh XapakTep Cpelbl BOJHBIX PACTBOPOB KHUCIOT U IIEJIOYEH MO HM3MEHEHHMIO OKpacKu
WHJIMKaTOPOB;

MPOBOJIUTh KAYECTBEHHBIC PEAKIUU, IMOJATBEPXKIAIOIINE HaJU4Yhe B BOJHBIX PACTBOpPaxX BELIECTB
OT/I€JIbHBIX KATUOHOB U aHUOHOB.

BhINyCKHUK NOJYYUT BO3MOKHOCTh HAYYUTHCH:

COCTAaBJISITh MOJIEKYJISIPHBIE U MTOJIHBIE HOHHBIE YPABHEHHUSI 10 COKPAIEHHBIM HOHHBIM YPAaBHEHUSIM;

MPUBOAUTH MIPUMEPHI PEAKIUHN, MOATBEPHKAAIOIINX CYIIECTBOBAHUE B3AUMOCBSI3H MEXAY OCHOBHBIMU
KJIaCCaMHM HEOPTaHMYECKUX BEIIECTB;

MIPOTHO3UPOBATH PE3YNIbTATHI BO3ICHCTBUS PA3IMYHBIX (PaKTOPOB HA CKOPOCTh XMMHUECKON peaKilnu;

IPOTHO3UPOBATh PE3yNbTAaThl BO3ACUCTBUS PA3IUYHBIX (DAKTOPOB HA CMEIICHHE XUMHYECKOIO
paBHOBecus. MHOroodpasue BemecTs.

BbINYCKHUK HAYYHUTCSH:

OTIPE/ICNIATh MPUHAUICKHOCTh HEOPTAHUUYECKUX BEIIECTB K OJHOMY M3 M3yYEHHBIX KJIACCOB/TPYII:
METaJUIbl U HEMETAJUIbl, OKCUIbl, OCHOBAHUS, KHUCIIOTBI, COJI;

COCTaBISATH (POPMYJIIBI BEIIECTB IO UX HA3BAHUSM;

ONPEJIENATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS 3JIEMEHTOB B BEILIECTBAX;

COCTaBIATh (OPMYIIBI HEOPTaHUYECKHX COCIUHEHWH 10 BAJICHTHOCTSIM W CTEHCHSIM OKHCICHHS
AJIEMEHTOB, a TaKXKe 3apsilaM HOHOB, YKa3aHHBIM B Ta0JIMIIe PACTBOPUMOCTH KUCIIOT, OCHOBaHHUM U COJIEi;

OOBSCHATh 3aKOHOMEPHOCTH HM3MEHEHHS (PH3UYECKMX W XHUMHUYECKUX CBOWCTB IMPOCTHIX BEIICCTB
(MeTayuioB M HEMETAJJIOB) M HX BBICIIMX OKCHUIOB, OOpPa30BaHHBIX AJIEMEHTAMU BTOPOTO M TPETHETO
MIEPHOJIOB;

Ha3bIBaTh OO0IME XUMHUYECKHE CBOWCTBA, XapaKTEPHbIE JUIsl TPYII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX,
aM(OTEepHBIX;

Ha3bIBaTh OOILIME XMMHUYECKHE CBOMCTBA, XapaKTEpHbIE AJSi KaKJOTO M3 KIACCOB HEOPraHMYECKUX
BeIIecTB (KUCJIOT, OCHOBAHUM, COJICH);

MIPUBOJUTH MPUMEPHI PEAKIINH, MOATBEPKAAOIMMNX XUMUYECKHUE CBOMCTBA HEOPraHUYECKUX BELIECTB:
OKCHUJI0B, KHUCJIOT, OCHOBAaHMUI U COJIEH;

ONpeeNATh BEILIECTBO-OKUCIUTEND U BEIECTBO-BOCCTAHOBUTEIb B OKHCIIUTENBHO-
BOCCTAHOBUTEJBHBIX PEAKIIMSIX;

COCTaBJISITh DJIEKTPOHHBIN OanaHc (AJ11 U3YYEHHBIX Peakiuil) Mo NpeI0KEHHBIM CXeMaM peaKIIvii;

MPOBOANTH JTAOOPATOPHBIE OMBITHI, MOATBEPKIAONINEG XUMHYECKHE CBOWCTBA OCHOBHBIX KIIACCOB
HEOPraHUYECKHUX BEILECTB;

IPOBOJUTH JTA0OPATOPHBIEC OMBITHI MO MOJIYYEHUIO U COOMPAHHIO Ira3000pa3HbIX BEIIECTB: BOAOPOAA,
KHCJIOPOJIa, YIIIEKNCIIOT0 T'a3a, aMMHAKa; COCTABIIATh YPABHEHUS COOTBETCTBYIOLIUX PEAKIUH.

BbINYCKHUK NOJYYUT BO3MOKHOCTh HAYYUThCH:

MIPOTHO3UPOBATH XMMUYECKHE CBOMCTBA BEILIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;




IMPOTrHO3UPOBATH CIIOCOOHOCTH BCIICCTBA TMPOABIATE OKHCIWUTCIBHBIC WM BOCCTAHOBUTCIIBHBIC
CBOICTBA C y‘léTOM CTEIICHEH OKUCIICHUS 3JIECMCHTOB, BXOAAIIHUX B €I'0 COCTaB,
BBISABJIATH CYHICCTBOBAHUC TeHETHYECKOM CBA3U MCKAY BCUICCTBAMU B pAAYy: IPOCTOC BCIICCTBO —

OKCHJI — KUCJIO0Ta/ TUAPOKCUT — COJIb;
XapaKTepU30BaTh 0COOBIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHOM U a30THOM KHUCIIOT;

IPUBOJIUTH TPUMEPHl YPaBHEHUH peaklWi, JeXKalluX B OCHOBE IPOMBIIUIEHHBIX CIIOCOOOB
IIOJIy4YEHUSI aMMHUaKa, CEPHOI KUCIIOTBI, YyT'yHa U CTaH;
ONKCHIBATh (PM3HUECKHE U XUMHUYECKHE IMPOIIECCHI, SIBISIIOIIMECS YacThbl0 KPYroBOPOTa BEILECTB B

pUpPOJIE;

OpTraHHU30BbBIBATE U OCYIHICCTBJIATE IIPOCKTHI IO UCCIECA0BAHHUIO CBOMCTB BCIIECTB, UMCIOIIHUX Ba>XHOC
MPAKTUYCCKOC 3HAYCHUC.

III TEMATHYECKOE IINTAHUPOBAHHUE

Bcero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMsi

8 KJITACC (2 1 B HEenemto, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpeMs)

DJIeKTPOHHbIE OcHoBHbBIE
KIace Pasien (Tema) Kou-Bo KP | JIP (undposbie) HaNpaBJIeHnAs
4acoB o0pa3oBaTejibHbIEe | BOCIIUTATEIbHOI
pecypcsbl AeATeJIbHOCTH
8 OcHoBHblI€ IOHATHS XUMHUH. | 51 3 5 CD BuptyanbHast 1,2,5,6,8
nmabopaTopus,
AIIEKTPOHHBIA y4eOHUK
[Teproanyeckuii 3aK0H 1 7 1 - CD BupTyanbHas 1,2,5
IIEPUOIUIECKAs CHCTEMA naboparopusl,
XHMHYECKUX 271eMeHToB JI. 1. DIICKTPOHHBI y4eOHNK
MenneneeBa. CtpoeHue
aToMa.
Crpoenue BelecTsa. 10 2 - CD BupTtyaibHas 5
XUMMUECKas CBS3b. naboparopus,
SHGKTpOHHbeI y‘-Ie6HI/IK
Hroro 68 6 5
9 KIIACC (2 u B Henemnto, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BPEMSI)
DJIeKTPOHHbIE OcHoOBHBIE
race Paszen (Tema) Koa-Bo KP | JIP (uudposBbie) HANPABJIEHHH
4acos o0pa3oBaTe/ibHbIe | BOCIUTATEIbHOI
pecypcsl eI TeJIbHOCTH
9 MHoroo0pa3ue xumMudeckux | 16 2 2 CD BupryanbHas 1,2,5,6,8
peakuuil. na6opaTopmv,
OJICKTPOHHBINU
y4eOHHUK
MuorooGpasue BemecTs. 45 1 5 CD BupryanbHas 1,2,5
naboparopus,
OJICKTPOHHBIN
y4eOHHUK
[ToBTOpeHHE 1 0000IIEHNE 7 1 - CD BupryaibHas 7
Kypca «Heoprannueckas na6opaTopm1v,
XUMUSDY JJIEKTPOHHBIN
Y4eOHUK
Hroro 68 4 7
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