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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa Mo XMMHHM Ha YpOBHE OCHOBHOTO OOIIEro 0Opa30BaHUSI COCTaBJIE€HAa Ha OCHOBE TpPeOOBaHUI K pe3yJbTaTam
OCBOCHHS OCHOBHOH 00pa30BaTeILHOM MPOTpaMMbl OCHOBHOTO 00IIeTo oOpa3oBanus, npeacraBieHHbXx B DI'OC 000, a taxxke
Ha OcHOBe (enepanbHON pabouell MporpamMmbl BOCIUTAHUS U C Y4ETOM KOHIEMIMH IpErnojaBaHUs y4eOHOro MpeamMera
«XuMus» B 00pa3oBaTenbHbIX opranusanusax Poccuiickoit denepanuu.

[TporpaMma mo xumMuu Ja€T MpeCTaBICHHUE O IeNsAX, oOIIel cTpareruu o0ydeHus, BOCIIUTAHUS U Pa3BUTHsI 00yJarOIIUXCs
cpencTBaMu y4eOHOTO MpeaMeTa, yCTaHABIMBAET 0053aT€IbHOE IPEAMETHOE COJAEPKAHHE, TPETYCMATPUBAET PACIIPEIEIECHUE €T0
Mo KJIacCaM U CTPYKTYPUPOBAHHE IO pasjiesiaM U TeMaM MPOTrpaMMBbl M0 XUMHUH, ONPeesisieT KOTMUYECTBEHHbIC U KaUYECTBEHHbIC
XapaKTEPUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIOTIOCIEI0OBATENIbHOCTh U3YUEHUS XUMUU C YUYETOM MEXKIPEIMETHBIX
U BHYTPU MpPEIAMETHBIX CBA3€H, JIOTMKM Y4yeOHOro IpoLecca, BO3PACTHBIX OCOOEHHOCTEM O0O0ydYarolIMXCs, OIpeneiseT
BO3MOKHOCTH TpeIMeTa sl pealu3aiui TpeOOBaHUM K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOM MpOrpaMMbl Ha
YpPOBHE OCHOBHOTO 001Ier0 00pa3oBaHMs, a TakXKe TpeOOBaHUM K pe3ysibTaraM OOydeHHUs XMMUU Ha YPOBHE IeJied H3y4eHHUS
peaMeTa U OCHOBHBIX BHJIOB YUEOHO-TIO3HABATEILHOM JEATENBHOCTH 00YUaloIerocs 1o OCBOEHUIO yueOHOrO COIep KaHU.

3HaHWe XUMHH CIIYKUT OCHOBOH JUIsl (POPMUPOBAHUSI MUPOBO33PEHUS 00YUaIOIIErocsi, €ro NpeiCTaBIeHud 0 MaTEPHAIBHOM
€IMHCTBE MUPA, BAXKHYIO pPOJIb UTPAIOT (POPMUPYEMbIE XUMHUEN MIPEICTABIICHUS O B3aUMONPEBPALEHUAX SHEPTUU U 00 3BOTIOLUN
BEIIECTB B NPHUPOJAE, O IMyTAX PEIICHUd TIJI00aJbHBIX MpPOOJIEM YCTOMYMBOILO pPAa3BUTHSI YEIIOBEYECTBA — ChIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIEM 3APABOOXPAHECHHS.

N3yuyeHne xumuu:

CIIOCOOCTBYET  pealu3allii  BO3MOXXHOCTEH IIJIi  camMopas3BUTUS  UPOPMUPOBAHUS KYJIbTYPhI IUYHOCTH, €€
o01ieit 1 GyHKIMOHATHHOM TPAaMOTHOCTH; BHOCHUT BKJIaJ B (POPMUPOBAHUE MBIILICHUS U TBOPUYECKUX CIIOCOOHOCTEN
o0ydJaronmxcsi, HaBBIKOB HX CAMOCTOSITEIBHOM  y4eOHOM  JIeSITeNIbHOCTH, KCIIEPUMEHTAIBHBIX u

UCCJIEI0BATEIBCKUX yMEHUH, HEOOXOIUMBIX KakK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATILHOM 1€ TEIbHOCTH;

3HAKOMHUT CO CIEeUU(PUKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI LEJIOCTHOIO B3IV HA €IUHCTBO MPUPOILI U

YEJIOBEKa, SIBJSETCS OTBETCTBEHHBIMATANIOM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHON I'PaMOTHOCTH 00YYarOIIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-

-HAYYHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIJ[ B AKOJIOTMYECKOE00pa30BaAHNE 00YYarOIIHUXCS.

JlanHble HampaBiieHHs] B OOYYEHUHM XUMHUU OOECHEUMBAIOTCA CHEHU(PUKON COJEpKaHMs y4eOHOTO MpeaMeTa, KOTOPBIM
SBJISIETCSI MIEIarOTUYECKH aJIalITUPOBAHHBIM OTpakKeHHEM 0a30BOM HayKU XMMUU Ha ONPEEIEHHOM dTane e€pa3BUTHS.

Kypc xuMuuM Ha ypoBHE OCHOBHOTO OOIIero oOpa3oBaHUs OPUEHTUPOBAH HA OCBOCHHE OOYYAIOIUMHUCS CHUCTEMBbI
MIEPBOHAYAJIbHBIX MMOHATHUI XWMHWH, OCHOB HEOPTaHMYECKONM XHUMHUU U HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX NOHATUA OPraHUYECKOMN
XUMUH.

CtpykTypa coiepaHUs TpOrpaMMbl MO XUMHUH CGHOPMHUPOBaHA Ha OCHOBE CHUCTEMHOrO MOAX0AAa K €& H3YYCHHIO.
CopneprkaHre CKIAIbIBAETCS M3 CUCTEMbBI MOHATUM O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATHA O XUMHUYECKOH
peakuuu. O0e 3TH CUCTEMBbI CTPYKTYpPHO OpPraHWU30BaHbl MO MPHUHIMIY MOCIEI0BATEIBHOIO Pa3BUTHS 3HAHUW Ha OCHOBE
TEOPETUYECKUX MPEACTABICHUI Pa3HOrO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona [I. 1. MeHaeneeBa kak OCHOBHOI'O 3aKOHA XHUMMH;

— YUYEHH O CTPOEHUH aTOMa U XUMHYECKOU CBSI3H;

— TMpeaCTaBJICHHH 00 AJIEKTPOIUTHUCCKON TUCCOIMAIIUHN BEIIECTB B PACTBOpax.

TeopeTndeckre 3HAHUS PACCMATPUBAIOTCS Ha OCHOBE ASMITMPHYECKHU IMOJTYUYCHHBIX M OCMBICIEHHBIX (PAaKTOB, Pa3BUBAIOTCS
MOCJIEI0OBATEILHO OT OJTHOTO YPOBHS K JAPYromy, BBITOIHSAS (DYHKIIMHA OOBSICHEHUS W TPOTHO3UPOBAHMS CBOMCTB, CTPOCHUS U
BO3MOYKHOCTEH IIPAKTUUECKOTO MTPUMEHEHUS U TTOTYYSHUS U3y4aeMbIX BEIIECTB.

OcBoeHHE TTPOTpaMMbI IO XUMHUH CITIOCOOCTBYET (POPMHPOBAHHIO IPEACTABICHUS O XUMHUYECKOM COCTAaBIIAIOINIEH Hay4YHON
KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOM IIPUPO/IbI, IIEHHOCTHOTO OTHOIICHHUS K HAYYHOMY 3HAHUIO U METOJaM IO3HAHUS B HayKe.
W3yueHne XUMUHM TPOUCXOIUT C TIPUBJICUCHUEM 3HAHUN W3 paHee M3YyYCHHBIX YYeOHBIX TpeaMeToB: «OKpYKAIOMMA MUDPY,
«buonorus. 5—7 xnaccel» u «®Pusznka. 7 Kiaccy.

[Ipn wm3ydeHMM XWMHH TPOUCXOIUT (POpMUpOBAHWE 3HAHWA OCHOB XMMHUYECKOW HAyKd KaK O00JIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, TTPAKTUUCCKOMN JESITCIBHOCTH YEJIOBEKa M KaK OJTHOTO W3 KOMIIOHGHTOB MHUPOBOM KYJBTYpHI. 3agavya y4eOHOTO
npeaMeTa COCTOUT B (POPMUPOBAHUN CHCTEMbI XUMUYECKUX 3HAHUN — BaKHEHITHUX (haKTOB, MOHSATHUM, 3aKOHOB M TCOPETUUCCKUX
TIOJIOKEHUH, TOCTYITHBIX 0000IIEHUN MUPOBO33PEHUYECKOTO XapaKTepa, si3bIka HAyKd, B



NpPUOOIIEHUH K HAy4YHBIM METOJaM MO3HAHUS MPU M3YyUYEHUU BEUIECTB U XMMHUYECKUX peakiui, B GOPMUPOBAHUU U PA3BUTUU
MO3HABATENbHBIX YMEHUM U UX MIPUMEHEHUHU B Y4E€OHO-TI03HABATEIILHOM U YU4eOHO-UCCIEA0BATEIBLCKON AEATEIbHOCTH, OCBOCHUH
paBuJI 6€30MMaCHOTO OOPAIEHHS C BEIIECTBAMHU B TIOBCETHEBHOM JKU3HHU.

[Ipu n3ydyeHnr XMMUU Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus BaXKHOE 3HAUCHHUE MPUOOPETN TaKue 1EIH, KaK:

— (opmupoBaHME HHTEIUICKTyaJIbHO PpPAa3BUTOM JUYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO, COTPYIHUYECTRBY,
CaMOCTOATEJIbHOMY MPUHSTUIO PELICHUM, CTIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJIEHHOCTb OOYYEHHS Ha CUCTEMATHYEeCKOe MPHOOIEeHUE O0YyYaIONIMXCd K CaMOCTOATENbHON IMO3HABaTEIbHON
NEeSATEeIbHOCTH, HAYYHBIM METOaM MO3HaHUs, ((OPMUPYIOIIUM MOTHBALIUIO U Pa3BUTUE CITIOCOOHOCTEN KXUMUU;

— o0ecrieyeHue YyCJIOBHM, CHOCOOCTBYIOIIUX MPUOOPETEHUIO OOYYAIOMIMMUCS OIbITa Pa3HOOOpPa3HOW JEesTEIBHOCTH,
MO3HAHUS M CAMOIIO3HAHMSI, KJIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIIMI), WUMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE ISt
Pa3IMYHBIX BUJIOB JIEATEIBHOCTH;

— (¢opmupoBaHue 001IeH PyHKIIMOHAIHLHON M €CTECTBEHHO-HAYYHOM I'PAMOTHOCTH, B TOM YHCIJIE YMEHHU OOBACHITH U
OIICHUBATh SIBJICHUS OKPYKAIOLIEr0 MUPA, UCIOJIb3ysl 3HAHUS U OMbBIT, MOJyYEHHBIE NMPU NU3YYECHUU XUMUU, TPUMEHATh UX MPU
pelieHny Npo0sIeM B MOBCEAHEBHOM KU3HU U TPYJIOBOM JIEATEIHOCTH;

— (opmupoBanue y oOydaromuxcs T'YMaHUCTUYECKUX OTHONIICHWW, MOHUMAHUSI LIEHHOCTHM XWMHYECKUX 3HAHHUU s
BBIPAOOTKU SKOJIOTUUECKH 11eJIeCO00PA3HOT0 MOBEICHUS B OBITY M TPYAOBOM JEATEILHOCTH B IEJISIXCOXPAHEHHS CBOETO 3/I0POBbS
Y OKPY’KAIOLLIEW IPUPOJIHOMN CPEbI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIO W CAMOBOCIHMTAHMIO HA OCHOBE YCBOCHHS
00111e4YeI0BEUECKHX 1IEHHOCTEN, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQMIISI ¥ HANPABIEHHOCTH TaJbHEHIIIEro 00yUeHusI.

OO01iee 4KMCiI0O 4acoB, OTBEAEHHBIX JUIsl M3YUYEHUS XMMUM Ha ypOBHE OCHOBHOTO OOIEero oopa3oBaHusi, coctaBisieT 136
4JacoB: B 8 kiacce — 68 gacos (24aca B Heielnmo), B 9 kinacce — 68 "acoB (2 yaca B HEJICIIO).

«Pabouas nmporpamma cdpopMHupoOBaHa ¢ Y4ETOM paboueld TporpaMMbl BOCIIUTAHUSD.
BocnurarenpHblid MOTEHIHAA PeAMETAa « XUMMSD) PEATTM3YETCS Yepes:

e TMpUBJICYCHUE BHUMAHUS OOyYaIOIIUXCS K IIEHHOCTHOMY aCHEKTYy M3y4aeMbIX Ha ypOKax SIBIICHHM, OpraHu3alui0 uX paboThl ¢
MoJy4yaeMol Ha YypOKe COIUabHO 3HAaYuMOM HH(popMalued — UWHUIUUPOBAHUE €€ OOCYXKICHUS, BbICKa3bIBaHUS
00y4aroIIMMHUCS CBOETO MHEHHUS TI0 €€ TTOBOJIY, BBIPAOOTKH CBOETO K HEM OTHOIIEHUS,



JEMOHCTPAIUIO O0YYarOmMMCS TPUMEPOB OTBETCTBEHHOTO, T'PaKIAHCKOTO ITOBEIACHUS, IPOSBICHUS YCTOBEKOIIOOHUS U
T00pOCEepACYHOCTH, Yepe3 IMOoJA00P COOTBETCTBYIOIIMX TEKCTOB JUIS YTCHHS, NMPOOJIEMHBIX CUTYalMil IS OOCYXKICHHUS B
KJiacce;

NPUMEHEHHE Ha YPOKaX HWHTEPAKTHBHBIX (POpM paboThl ¢ OOYyYAIONIMMHCS: HMHTEUIEKTYalbHBIX HWIP, CTUMYJIHUPYIOLIHX
MO3HABATEIbHYI0 MOTHBAIMIO O0YUYaIOIIUXCs; TUJAKTUIECKOTO TeaTpa, I/ie MOJIyYCHHbIE Ha YPOKe 3HaHHs OOBITPHIBAIOTCS B
TeaTpaJbHBIX IMOCTAHOBKAaX; MJUCKYCCHH, KOTOpPbIE Jal0T OOYyYalolUMCS BO3MOXKHOCTb NPHUOOPECTH OMNBIT BEACHUS
KOHCTPYKTUBHOTO JMajora; rpynmnoBoil paboTsl winu pabOThl B Mapax, KOTOpPHIE ydaT oOydaroluxcs KOMaHIHOM paboTe u
B3aMMOJICHCTBHIO C IPYTUMH 00YyYarOIIUMUCS;

HWHUIUUPOBAHUC HW  IIOOACPIKKY I/ICCJIG,Z[OBaTeJII)CKOﬁ ACATCIIBHOCTHU o6yqa}om1/1xc;1 B paMKax pcajin3aluu HUMH
HWHAWBUAYAJIBbHBIX W TI'PYIIIIOBLIX HCCIICAOBATCIIBCKHUX IIPOCKTOB, YTO OACT 06yanOHIHMCH BO3MOXHOCTD HpI/IO6peCTI/I HaBBIK
CaMOCTOATCIIbHOTO PCIICHUA TeOpeTI/I‘-ICCKOﬁ HpO6JI€MI>I, HABBIK I'CHCPHUPOBAHHA U O(bOpMJIeHI/IH COOCTBEHHBIX H,Z[eﬁ, HaBBIK
YBAXUTCIIbHOTO OTHOIICHHA K YYXHM HIACAM, O(i)OpMHGHHBIM B pa60Tax APpYyrux HCCHeﬂOBaTeﬂeﬁ, HaBBIK HV6J’II/ILIH0I‘O
BBICTVYIIVICHHA IICPCI aV,Z[HTODHeﬁ, APryMCHTHPOBAHUA U OTCTANBAHHA CBOEH TOYKU 3pCHUA.
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COJEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHaYa/IbHbIE XUMHYECKUE IOHATHSA

[Ipenver xumun. Ponp XuMuM B KM3HHM 4YellOBeKa. XUMHs B CUCTEME HayK. Tema u BemectBa. dusznueckue CBOMCTBA
BEIECTB. ArperarHoe coctostHue BemiectB. [loHATHE 0 MeTogax mo3HaHus B XUMHH. Hucteie BemiectBa M cMecH. CrocoOsl
pa3aeieHusl CMeceil.

ATOMBI U MOJIEKYJIBI. XUMHUYECKHUE 3JIEMEHTBI. CUMBOJIBI XUMUYECKUXAIEMEHTOB. [IpOCThIE U CIIOKHBIE BElIECTBA. ATOMHO-
MOJIEKYJISIPHOE YUCHHE.

Xumuueckass (opmyna. BaleHTHOCTH aTOMOB XHUMHUYECKHX 3JEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa BEILECTB.
OtHOocuTenpHas atoMHas Macca. OTHOCUTENBHAS MOJIEKYJISIpHAS Macca. MaccoBast 011 XUMUYECKOTO DJIEMEHTA B COSIUHEHNH.

KomnuectBo BemecTtBa. Mons. MonsgpHas Macca. B3auMOCBSI3b KOJIMYECTBA, MACChl M 4YHMCHA CTPYKTYPHBIX €IWHHIL
BeliecTBa. Pacuérel mo GopMyIaMXUMUYECKUX COSUHECHUM.

duznyeckne M XUMHUYECKUE SBJICHHS. XUMUYECKas peakuuss U e€ NpU3HAKU. 3aKOH COXPAHEHHS MacChl BEIIECTB.
Xumuueckue ypaBHeHud. Kiiaccupukanns XuMHYECKUX peakuuil (COeIMHEHNs, Pa3I0KEeHUs, 3aMeIeHs, 0OMEHa).

Xumuueckuii IKCnepuMenm:

3HaKOMCTBO C XMMHYECKOW NOCYAOH, MpaBujamMu paboThl B jgaboparopuu U npuémMamu oOpaiieHus ¢ J1ab0opaTOpHBIM
000py0BaHHEM, U3YUYCHHE U ONMHUCAaHWE (PU3MUECKHUX CBOMCTB OOpa3llOB HEOPTaHMYCCKHMX BEIIECTB, HAONIOACHUE (HU3NUSCKHUX
(Tu1aBJIEHHE BOCKA, TasHUE JIbJIa, pACTUPAHUE caxapa B CTYIIKE, KUIIEHUE W KOHAECHCAIUs BOJbI) U XUMHYECKUX (TOPEHHUE CBEYH,
POKAJIMBAaHUE MEIHON NPOBOJIOKH, B3aUMOJECUCTBUE Mela C KHUCJIOTOW) SBJICHHHM, HAOJMIOJIEHWE M ONHCAHUE IPU3HAKOB
NPOTEKaHUSI XUMHUYECKUX peaKuil (pa3iokeHue caxapa, B3aMMOJECUCTBUE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pas3iioKeHHE
ruapokcuaa meau (1) mpu HarpeBanuu, B3auMoiecTBUE kene3a ¢ pactBopoM cou Menu (II), uzydyenue cnocoOoB pazaeneHust
CMecel: ¢ MOMOUIBI0 MarHuTa, PUIBTPOBAHUE, BHIMTAPUBAHNE, TUCTUIUIALMS, XpoMaTorpadus, MpOBEIEHUE OYUCTKU TOBAPEHHOM
CoJId, HaAOJIIOIEHHE W OINHUCAHHME PE3YJIbTATOB IMPOBEACHMS ONbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHue
MoJieIel MOJIEKY (IIapOCTEPKHEBBIX ).

BaxHeliue npeacTaBuTe/ I HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech rasos. CocrtaB Bozayxa. Kucmopox — aneMeHT M mpocTtoe BemecTBo. HaxoxkieHuwe Kuciaoponaa B
npupoe,pu3nuecKkre u XuMuieckre cBoctBa (peakiuu ropenus). Oxcunpl. [Ipumenenue kucnopona. CrocoOsl



NOJIy4eHHs] Kuciopoia B JjabopaTtopuu U mnpombinuieHHocTH. KpyroBopoT kuciopoma B mpupoae. O30H — aioTpomHas
Moau(UKaIMsI KUCIOPOa.

TemnoBoi 3h(dHEeKT XUMUYECKON peakIuu, TEPMOXUMHUYECKUE YPAaBHEHHUS, IK30- M SHIOTEPMHUUYECKHE peakiuu. ToIUIMBO:
yTOJIb U METaH. 3arpsi3HeHre BO3/lyXa, YCUICHHE MapHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT M mpocroe BemiecTBo. HaxokleHue Bomopoja B MHpuUpoje, PU3MUECKHE U XUMUYECKHUE CBOMCTBA,
IPUMEHEHUE, CLIOCOOBI MOTyYeHusl. KHCIIOThI U coNH.

Monspabiii 00bEM Ta30B. Pacu€Tel o XuMHUYeCcKuM ypaBHeHUSAM. DU3MUECKHUE CBOMCTBA BOJBl. Boja Kak pacTBOpUTEIIb.

PactBopsI.

HacelllileHHbIE W HEHACHIIIEHHBIE PACTBOPBL. PacTBOpUMOCTH BellecTB B Boae. MaccoBas [0S BEIIECTBA B pPacTBOpE.
Xumuyeckre cBoicTBa BoAbl. OcHOBaHUA. Poilb pacTBOpPOB B MPUPOJIE U B KU3HHU 4YellOBEKa. KpyroBopoT BOJbI B MPUPOIE.
3arps3HeHne NpUpOIHbIX BoJI. OXpaHa U OUMCTKA MPUPOIHBIX BO/I.

Knaccuduxanusa neoprannueckux coeauHenud. Oxkcunapl. Kiaccudukainus okcuaoB: colieoOpasyromue (OCHOBHBIE,
KHUCIIOTHBIEC, am(OoTepHbIe) U HecosieoOpasyromue. HomeHknatypa okcuaoB. OU3NYECKUe U XMMUYECKHE CBOMCTBA OKCHJIOB.
[Tomy4yeHne OKCHUIOB.

OcnHoBanus. Knaccugukanuss ocHoBaHUM: IIETOYN U HEPACTBOpUMBIE OcHOBaHUA. HoMeHknaTypa ocHoBaHui. Pu3nueckue
Y XMMUYECKUE CBOMCTBA OCHOBAaHUU. [lonydueHne ocHOBaHUI.

Kucnotsl. Knaccudukanus xkuciaor. Homenkiarypa kuciaor. @u3ndeckue 1 XUMUYECKHUE CBOMCTBA KUCIOT. Psii akTHBHOCTH
MetaiuioB H. H. bekerosa. [lomyuenue Kucior.

Conu. Homenkiarypa coneil. @U3nUeCKue U XMMHUYECKUE CBOMCTBA COJIEH.

[TomyueHnue coseil.

['eHeTHyecKas CBA3b MEXKIY KiIacCaMU HEOPTaHUUECKUX COCTUHEHUI.

Xumuueckuii IKCnepuMenm:

KaueCTBEHHOE ONpeNeNieHne COACp)KaHWs KHUCIOpOoJa B BO3AyXe, MOJydeHHE, COOMpaHue, pacrno3HABaHWE M U3YUYCHHE
CBOMCTB KHCJIOPO/1a, HAOIIOJICHUE B3aUMOJICUCTBUS BEIIECTB C KUCIOPOJAOM U YCIOBHUSI BOSHUKHOBEHUS M TIPEKPAIICHUS TOPCHUS
(moxapa), 03HaAKOMJIEHHE ¢ 00pa3liaMHi OKCHJIOB M ONKUCAHHUE MX CBOWCTB, MOJy4YEHUE, COOMpaHUEe, PACIO3HABAHUE U U3YUYECHHE
CBOWCTB BoAoOpoja (ropeHue), B3aumoaeiicTeue Boaopoaa ¢ okcuaom meau (II) (Bo3aMOKHO MCTONMBb30BaHKE BUACOMATEPHUATIOB),
HaOJI0/IeHre 00pa3IoB BEIIECTB KOJWYECTBOM 1 MOJb, HCCII€IOBaHHE OCOOEHHOCTEW pPACTBOPEHHUS BEHIECTB C Pa3IMUYHOU
PacTBOPUMOCTBIO, NIPUTOTOBJIEHUE PACTBOPOB C OMPENECIIEHHOW MAaCCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, B3aMMOJIECHCTBUE
BOJIbI C METAJUIaMU (HATpUEM M KajbllueM) (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEpPUAIIOB),



UCCJIeIOBaHNE O0pa3I[0B HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJIEHUE W3MEHEHUS OKPAcKW WHAMKATOPOB B
pacTBOpax KHCJIOT W IIeJoYei, m3ydeHwe B3ammojercTBus okcuaa meau (II) ¢ pactBopoM cepHOM KHCIIOTBI, KHCIOT C
METAJUIAMHU, PEAKLIHUN HEUTpaIu3alyy, MOJYYECHHE HEPACTBOPHMMBIX OCHOBAaHHM, BBITECHEHHE OJHOTO METaljla JIPYyTUM H3
pacTBOpa COJIM, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 N0 TeMe « BakHelIre KiIacCbl HEOPTraHUYECKUX COCAUHEHUI.

Iepuoanuecknii 3akoH u Ilepuoanyeckasi cucremMa xumnueckux iemMeHToB JI. . MenaeneeBa. CTpoeHue aToMOB.
Xumnueckas cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIUHA

[TepBbie TOMBITKH KIacCHU(UKAIIMN XUMHYECKUX JJIEMEHTOB. [loHATHE O Tpymmax CXOTHBIX SJEMEHTOB (IIETOYHBIC U
ICJIOYHO3EMETBHBIC METAJIIBI, TAJIOTCHBI, MHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPhIE 00pa3yrOT aM(GOTEPHBIE OKCUABI U THAPOKCHU/IBI.

[lepnognuecknii 3akoH. llepmomnueckas cucrema xmmuueckux syemeHToB [[. M. MenneneeBa. KoporkonepuonHas wu
nuHHOTNIepuoaHast ¢opmbl [lepuoguyeckoir cuctembl xumudeckux sieMeHToB JI. M. MenneneeBa. Ilepuonbl ¥ rpynmbl.
OU3NYECKUN CMBICI TOPSAKOBOTO HOMEPA, HOMEPOB MEPUOJAa Y TPYIIIBI SJIEMEHTA.

Crtpoenne atoMoB. CoctaB aTOMHBIX siiep. M3oTonbl. DnekTpoHsl. CTpoeHue 3JIEKTPOHHBIX 000704eK aTOMOB nepBbix 20
XUMHYECKUX 3yeMeHTOB llepuonnueckonn cucremsl . M. MenzaeneeBa. XapakTepucTHKa XUMHUUYECKOIO JJIEMEHTA IO €ro
nonoxeHuro B [lepuogmueckont cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTU MU3MEHEHUS PaJyca aTOMOB XMMHYECKHUX 3JIEMEHTOB, METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO
rpyIIaM 1 IepUOIaM.

3nauenue [lepuoanueckoro 3akoHa u Ileprnoanueckoil CUCTEMbI XUMHUYECKUX AJIEMEHTOB ISl Pa3BUTHS HAYKU U MPAKTUKHU.
1. 1. MeneneeB — y4€HbIN UTPAKIAHHH.

Xumuyeckas cBa3b. KoBasieHTHast (MOJisipHass W HEMOJISIpHAsi) CBSI3b.

DIEeKTPOOTPUIATETLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAS CBSI3b.

Crenenb  okucieHus.  OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipouieccyl OKUCTEHHS U BOCCTAaHOBIIECHUS. OKUCIUTENIN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepuUMeHm:

M3yueHHEe OOpa3loB BEIIECTB METAUIOB M HEMETAJIOB, B3aMMOJICUCTBUE THUAPOKCHIA IMHKA C PacTBOpaMU KHUCJIOT U
niesoued, MpoBEJACHUE OMBITOB, WIITIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTENIBHBIX PEAKIUNA (TOpEeHUe, peaKkiuu
Pa3NoXKEeHUs], COSTMHEHUS ).

Mexcnpeomemmoie cea3u



Peanusanus MexnpeaIMeTHbIX CBS3€H IPU U3yYEHUH XUMUU B 8 KJIacCe OCYLIECTBIISIETCS YEPE3 UCIOJIb30BAHNE KaK OOIINX
€CTECTBEHHO--HAYYHBIX MOHATUN, TAaK M MOHATHH, SBISIOIIMXCS CUCTEMHBIMU JUIsl OTIEIBHBIX MPEAMETOB €CTECTBEHHO--
HAy4YHOI'O LUKJIA.

OO1ue ecTeCTBEHHO--HAyYHbIC TMOHATHUS: HAY4YHBIA (DakT, rUmores3a, TEOpHUs, 3aKOH, aHAIM3, CHHTE3, KiacCHU(pUKaIUs,
NEPUONYHOCTb, HAOIIOEHUE, SIKCIIEPUMEHT, MOJIETTUPOBAHKUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®duznka: wmartepusi, aTroM, O3JEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIWJA, HW30TOINbI, PaJHOAKTHBHOCTb, MOJEKYJIA,
AIIEKTPUYECKUI 3apsiji, BEIIECTBO, TENO, 00BbEM, arperaTHOE COCTOSIHME BEIIECTBAa, a3, (PU3MUYECKUE BEJIMYMHBI, €IUHULBI
U3MEPEHHUsI, KOCMOC, IIJIaHEeThI, 3B€3/1bl, CoHIIE.

buonorus: dotocunres, npixanue, 6mocdepa.

['eorpadusi: atmocdepa, rupocdepa, MUHEPAIIBL, TOPHBIE MOPObL, OJIE3HbIE HCKOIIAEMbIE, TOIINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo u XUuMHYecKasi peakus

[lepnognuecknit 3akoH. llepmommueckas cucrema xumuueckux osnemeHToB J[. M. MenneneeBa. CrtpoeHue aTtoMoB.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMUYECKHUX AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KM, KAJIbLMSI U UX COCTUHEHUN B
COOTBETCTBHHU C MOJIOKEHUEM 3JIEMEHTOB B [lepuonnueckoi cucreMe u CTPOCHHEM MX aTOMOB.

CrpoeHue BelecTBa: BUAbl XUMAYECKON CBSI3U. THUIBI KPUCTAUIMYECKUX PEIETOK, 3aBUCUMOCTh CBOKCTB BEILIECTBA OT TUIIA
KPUCTAJUIMYECKON PEIIETKU U BUJAa XUMHUYECKON CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEHIECTB. XUMHUECKHUE CBOWCTBA BEILECTB, OTHOCSIIUXCS K Pa3TUYHBIM
KJIACCaM HEOPraHWYECKHUX COEIMHEHHI, FTEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanmsa XuMUYeCKUX peaklvii Mo pa3IMyHbIM MpHU3HAKaM (110 YUCIYHU COCTaBY yYaCTBYIOIIMX B PEaKIMU BEILECTB,
no TemioBoMy 3(G(EeKTy, MO HU3MEHEHHUIO CTENEHEH OKHUCIEHHS XMMHYECKUX D3JIEMEHTOB, MO OOpaTUMOCTH, MO YYacCTHUIO
KaTanu3aTropa). JK30- U SJHIOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[Tonsitue o ckopoctu xumudeckoi peakiuu. [lonarue 06 0OpaTUMBIX U HEOOPATUMBIX XMMUYECKUX peakuusx. [lonstue o
TOMOTEHHBIX U TeTepOTreHHbIX peakuusax. [lonsarue o karanuze. [loHsATHE 0 XMMHYECKOM paBHOBecHU. DaKTOPBI, BIUSIONINE HA
CKOPOCTh XMMUYECKON PeaKklUy U MOJIOKEHUE XUMUUYECKOTO PAaBHOBECHSI.

OKHCIUTETbHO-BOCCTAHOBUTEIIBHBIE  PEAKIUHU, JJIEKTPOHHBIM OallaHC OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOM  pPEaKIIMH.
CocraBneHue ypaBHEHUN



OKHUCJIUTEIbHO--BOCCTAHOBUTENIBHBIX PEAKIUI C HCIIOJIB30BAHUEM METO/1a JIEKTPOHHOTO OajaHca.

Teopus NMEKTPOIUTUUECKON TUCCOLUALMU. DIIEKTPOIUTHI U HEAJIEKTPOIUTHI. KaTMOHBI, aHMOHBI. MeXaHu3M IHUCCOUaluu
BELIECTB C Pa3IMYHbIMU BUIaMUXUMHUUECKOH CBs3U. CreneHp nucconuannu. CuibHbIE U Ca0bIe 3JEKTPOIUTHI.

Peakuny noHHOro oOMeHa. Y ciaoBHs IPOTEKAaHUs pEeaKlMi HOHHOTO OOMEHA, MOJIHbIE U COKPAIEHHBIE HOHHBIE YPAaBHEHUS
peakuuii. CBOMCTBA KUCIIOT,0OCHOBAHUI U COJIEM B CBETE MPEACTABICHUN 00 3JIEKTPOIUTHUYECKOH auccounanuu. KauecTBeHHbIE
peakiuy Ha noHBI. [IoHATHE O TMAPOIIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEJIIMU KPUCTANIMYECKUX PEIIETOK HEOPraHMYECKUX BEIECTB — METAJJIOB M HEMETAJIOB (rpadura u
aJiMasa), CIOXHBIX BELIECTB (XJOPUAA HATPHS), HUCCIENOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHYECKOW pEaklMy OT BO3JEHCTBUS
pa3aMuHbIX (HaKTOPOB, UCCIEJOBAHHUE 3JIEKTPONPOBOJIHOCTH PACTBOPOB BELIECTB, MpPOLECCa JUCCOLMALNN KHUCIIOT, IIeJoued U
coJielt (BO3MOKHO HCIIOJIb30BAHUE BHUJIEO MATEPUAIIOB), IPOBEACHUE ONBITOB, MJUTFOCTPUPYIOLIUX MPU3HAKH MPOTEKAHUsI peaKknui
MOHHOTO oOMeHa (oOpa3oBaHHE OCaJKa, BbIIEJICHHE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuid (TOpeHue, peakiu pa3yIoKeHUsl, COEUHEHNs), pacliO3HABAaHUE HEOPraHUYECKUX
BEILIECTB C TOMOIIBIO KAYECTBEHHBIX PEAKIIUN HA NOHBI, PEIICHNUE YKCIIEPUMEHTAIbHBIX 3a4a4.

HemeTaJuibl 1 UX COCAUHEHUSA

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTE€pHbIE CTENEeHW OKHUcieHus. CTpoeHue u
(u3MYecKue CBOWCTBA NPOCTHIX BEIIECTB — TrajJOreHOB. XHMHUYECKHME CBOMCTBA Ha NpHUMeEpe XJopa (B3aUMOJEHCTBHE C
MeTajlaMH, HeMeTaJlaMH, LienoyaMu). XjaopoBoaopod. ColisiHasi KUCI0Ta, XUMUYECKHE CBOMICTBA, MOJIyYEHHE, MPUMEHEHHE.
JelicTBue xj10pa ¥ XJIOPOBOAOPOAA HA OPTaHU3M YeIOBEKA. BakHENIINE XJIOPHUIBI M UXHAXO0KICHUE B IIPUPOJIE.

OOmas xapakrtepuctuka sneMeHToB VIA-rpymnmbel. OCOGEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE CTETNEHU OKHCIICHUS.
Crpoenne u (pU3HUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U Cepbl. AJIIOTPONHbIE MOAU(DUKALIMK KUCIOPOAA U CEPHI.
Xumuueckue cBoicTBa cepbl. CepoBOIOPOA, CTPOCHHUE, (PU3HMUECKHE U XUMUYECKHE cBOMCTBA. OKCHUIIBI CEPbI KaK MPEACTaBUTENH
KHCJIOTHBIX OKCUIO0B. CepHas KucioTa, (pU3MYecKue U XMMUYECKHE CBOMCTBa (0OLIME KakK MpeICcTaBUTENs Kiacca KUCIOT W
cnenupuueckre). XUMHUYECKUE pPEaKlMM, Jekallie B OCHOBE MPOMBIIUIEHHOTO CIOC00a TOJYyYEeHHS] CEPHOWM KHUCIOTHI.
[Ipumenenue cepHor KUCIOTHI. COJIM CEPHOM KHUCIIOThI, KAYECTBEHHAs PEAKLINS Ha



cynbdat-uoH. HaxoxaeHue cepbl 1 €€ COeIMHEHHUI B MPUpPoJie. XUMUYECKOE 3arpsi3HEHUE OKPY KaIOIIEeH Cpelibl COeTMHEHUSIMHU
cepsl (KUCIOTHBIC 0K/, 3arPsI3HEHNE BO3/TyXa U BOJOEMOB), CITIOCOOBI €T0 TIPEIOTBPAIICHHS.

OO6mast xapakTepucTuka 3J1eMeHTOB VA-rpynmbl. OcOOCHHOCTH CTPOSHUSATOMOB, XapaKTEPHBIE CTEIICHN OKUCIICHUS. A30T,
pacnpocTpaHeHHue B MpUpoje, GU3NUecKre U XUMHYECKUe cBoicTBa. KpyroBopot azota B mpupoje. AMMuUak, ero pusndeckue u
XUMHUYECKHIE CBOWMCTBA, MOJNydeHHEe M TpuMeHeHue. Coaum aMMOHUA, MX (U3HYECKHUE U XUMUYECKHE CBOWCTBA, MPUMEHEHHE.
KauecTBeHHas peakmusi HAMOHBI aMMOHUS. A30THas KUCIIOTa, €€ ToydeHne, (PU3MIecKue W XUMUIECKUE CBOWCTBA (00mue Kak
MPEACTaBUTENS Kilacca KUCIOT W crnenududeckue). Mcmonp30BaHne HUTPATOB W COJIEH aMMOHHSI B KauyeCTBE MUHEPATbHBIX
ya00peHnil. XUMHUYECKOe 3arpsi3HEHNE OKPYXKAIOMeH Cpebl COCTMHCHUSIMU a30Ta (KUCJIOTHBIC O, 3arpsS3HEHUE BO3/yXa,
nouBbl M BogoéMoB). Docdop, amnorpomrsie Mmogudukanuu Gocdopa, Guznyueckne u xumudeckne cBorctBa. Oxeun (ocdopa
(V) u docdhopnas kuciaora, Ppu3MUYeCKUe M XHUMHYECKHE CBOMCTBa, moiydeHue. Mcmonp3oBanue QocdaTroB B KadecTBe
MUHEPaIbHBIX YI0OpEHUH.

Ob6mast xapakrepuctuka 3JeMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTETICHH OKUCIICHUS.
VYrnepoa, amioTponHbie MOAM(DUKAIMK, PACIPOCTPAHCHHE B MpuUpoje, (U3MUECKHE U XUMHUYECKHE CBOWCTBa. AJCOpOIus.
KpyroBopot yriepoma B mpupoxae. Okcuibl yriepoja, UX (PU3MUECKME U XMMHUYECKHE CBOWCTBA, JCHCTBHE Ha IKUBBIC
OpPraHU3MbI, MOJyuYeHHE W MpPUMEHEHHE. JKOJOIMYCCKHE TMpoOJIeMbl, CBs3aHHbIe ¢ okcuaoMm yriepona (IV), rumoresa
II00ATBHOTO TIOTEIUICHUS KiUMaTa, MapHUKOBBIN 3(dekT. YrompHas Kuciaora w €€ colr, WX (U3UICCKHEC W XUMHUYCCKHE
CBOKMCTBa, TOJy4YeHHWE W TNpuUMeHeHHe. KadecTBeHHas peakmus Ha KapOoHaT-WOHBEL. Mcmonp3oBaHue KapOOHATOB B OBITY,
MEUITIHE, TIPOMBIIIIEHHOCTH B CEITbCKOM XO03SHCTBE.

[TepBoHavabHBIE TTOHATHS 00 OPTaHUYECKHX BEIIECTBAX KaK O COCAMHECHHIX yTriepoja (MeTaH, dTaH, dTWUJICH, alleTUJICH,
ATaHOJI, TJIMLEPHUH, YKCYCHas Kuciota). [I[pupoHble HICTOYHUKH YIIIEBOJOPOAOB (Yrojb, IPUPOAHBIN ra3, He(Th), IPOIYKTHl UX
nepepaboTku (OEH3UH), UX POJIb B OBITY M MPOMBINIIEHHOCTH. [ToHSITHE 0 OMOJIOrMYeCKH Ba)KHBIX BEIECTBaX: KUpax, Oenkax,
yTJIeBOJIaX — M UX POJIM B KU3HM YeJloBeKa. MaTepuaibHOE eIMHCTBO OPTaHMYECKUX U HEOPTAHUUECKUX COCTMHECHHM.

Kpemnuii, ero ¢puzndeckue 1 XUMUYECKHUE CBOMCTBA, MoyydeHue u npuMenenue. CoenuHeHust KpeMuus B mpupoze. Ooime
npenacrasienust o0 okcune kpemaus (IV) u kpemuueBoi kucnore. CHIMKAThI, UX UCIIOJIB30BaHUE B OBITY, B MPOMBIIIJICHHOCTH.
Baxueimme CTpOUTENbHBIE MAaTEpUAIBL: KEPAMUKA,



CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. [Ipobiembl 6€30macHOr0 MCHOIB30BAHMS CTPOUTEIBHBIX MATEPHAIOB B MOBCEIHEBHON
YKHA3HH.

Xumuueckuii IKcnepumenm:

U3ydeHUue oO0pa3loB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOW KHCIIOTHI, MPOBEJACHHE KAYECTBEHHBIX pEaKIUd Ha
XJIOPHUI-MOHBI U HAOJIOJIEHUE MTPU3HAKOB UX MPOTEKAHMUSI, OIBITHI, OTPAXKAIOIINE (PU3NYECKUE U XUMHUYECKUE CBOMCTBA rajoreHOB
U HUX COEIMHEHUN (BO3MOKHO HCIOJIb30BAaHUE BHUACOMATEPUATIOB), O3HAKOMJICHHE C 0OpaslamMu XJIOPUAOB (TaJIOr€HHUIOB),
O3HaKOMJIEHHE ¢ o0Opa3lamMu cepbl U €€ COeAMHEHUAMU (BO3MOXKHO HCIOJIB30BaHUE BUACOMATEPHUAIOB), HAOIIOIEHUE MpoIlecca
oOyTIMBaHUS caxapa MoJ JIEHCTBHEM KOHIEHTPUPOBAHHON CEPHON KHUCIOTHI, M3yUYE€HHE XMMHUYECKHX CBOMNCTB pa30aBIICHHOM
CEPHOM KHUCIIOTHI, IPOBEICHNE KAYECTBEHHOW PEaKIMu Ha Cyah(haT-uoH U HaOII0IeHNe MMPU3HAKa €€ MPOTEKaHUs, O3HAKOMJICHHE
¢ (u3MyYecKHMH CBOMCTBaMHU a30Ta, (hochopa U UX COEAMHEHH (BO3MOXKHO HCIIOIB30BAHHUE BUIEOMATEPHATIOB), 0Opa3lamMu
a30THBIX U (ocopHBIX yAOOpeHUid, MoJiydyeHHue, COOMpaHUE, paclo3HABaHUE M H3YyUYECHHE CBOICTB aMMHakKa, MPOBEICHHUE
KAueCTBEHHBIX peEaKkIuid Ha HMOH aMMOHUS U QochaT-uOH M H3YyUYCHHE MPU3HAKOB HX IMPOTEKAHUS, B3aUMOJICUCTBUE
KOHIICHTPUPOBAHHOW a30THOM KHUCJIOTHl C MEAbI0 (BO3MOXHO HCIOJIb30BAaHHE BHUACOMATEPUATIOB), HW3YyUYCHHE MoOJeNen
KPUCTAJUIMYECKUX PEIIETOK anmasza, rpadura, QyJiiepeHa, 03HAKOMJICHHE C IMPOIIECCOM aACOpPOIMM PACTBOPEHHBIX BEIIECTB
aKTUBHPOBAHHBIM YTJIEM UYCTPONCTBOM MPOTHUBOra3a, MoJydyeHue, COOMpaHue, paclio3HaBaHUe U U3yUYECHHUE CBOMCTB YTIIEKUCIIOTO
rasa, MpoBE/ICHHE KaYECTBEHHBIX PeaKIuii Ha KapOOHAT U CHJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB UX MPOTEKAaHUSI, O3HAKOMJICHHUE
C NPOAYKLUHEN CWIMKATHOM NMPOMBILUIEHHOCTH, PEIIEHUE HSKCIEPUMEHTAJIBHBIX 3a/1a4 N0 Teme «BakHenmue HeMeTaulbl U UX
COCIIUHEHUS.

MeTasuibl 1 MX COeIMHEHUSA

OO0mras XxapakTepuCTUKa XUMHYECKUX JIEMEHTOB — METAJ/VIOB Ha OCHOBAaHUM MX TOJIOKeHUs B llepuoanueckoit cucreme
xumuueckux 3nemeHToB Jl. 1. MenneneeBa u ctpoenusi atoMoB. CTpoeHue MeTauioB. MeTtajuinueckasl CBSI3b U MeTalInuecKas
KpUCTAJTNYECKas: PEMIETKA. DIEKTPOXUMUYECKHUN psiiHAPSKEHU MeTauIoB. PU3NYECKHEe U XMMHYECKHUE CBOMCTBA METAILIOB.
OO6mue crnocoObl Moy4eHus] MeTayIoB. [loHsATHE O KOPPO3UK METAJLIOB, OCHOBHBIE CITOCOOBI 3aIMTHI UX OT KOppo3uu. CIiIaBsl
(ctanp, 4yryH, JIOpaTIOMUHUN, OPOH3a) U X MPUMEHEHUE B OBITY U TPOMBITINICHHOCTH.

[Ilemounble MeTaIUIBL: MOJIO)KEHUE B lleprnognueckoit cucreme xumuueckux siemMeHToB [l. M. MenaeneeBa, cTpoeHHE UX
aTOMOB, HaxoXJieHue B mpupoje. dusndyeckue U XMMUYECKHE CBOMCTBA (Ha mpuMmepe HaTpus U Kamus). OKCUabl U



TUAPOKCUIBI HATpUS U Kanus. [[puMeHeHne ea0YHbIX METAIIOB U UX COEAUHEHUN.

[IlenouyHo3eMenbHbIE METAJUIBI MArHUKA U KaJbLIUK: MOJI0KEeHUe B Ileproandeckoi cucreMe XUMUUYECKUX 3iaeMeHToB [1. U.
MeHnneneeBa, CTpOCHHE HMX aTOMOB, HaXOXJIeHHWE B npupoje. Pu3Myeckhe U XMUMUYECKHE CBONCTBA MarHusl U KaJbIUS.
Baxneiiime coeiMHEHUS Kaablus (OKCUI, TUAPOKCH I, coyn). JKECTKOCTH BOABI U CITOCOOBI €€ yCTpaHEHUSI.

Amomunnii: nosoxxenre B llepuogmyeckoil cucteme xumuueckux 3ieMeHToB J[. M. MeHnneneeBa, cTpoeHue aroma,
HaxoXJeHue B mpupozae. Pu3MUecKue W XUMHYECKHE CBOWCTBA almOMHUHUSA. AMGMOTEpHBIC CBONCTBA OKCHIA W THIPOKCHUIA
AITFOMHUHUSL.

Keneso: mnonoxenue B Ilepmommueckon cucreme xumuuyeckux odnemeHtoB JI. M. MenneneeBa, cTrpoeHue aroma,
HaxXoXJIeHue B nmpupoje. Ou3nveckue U XUMHUSCKHE CBOMCTBA xkee3a. Okcuabl, THIpOoKcH bl U coiu xene3a (II) u sxenesa(lll),
MX COCTaB, CBOWCTBA U NOJIyUYCHHE.

Xumuueckuii IKCnepuMenm:

O3HaKOMJIEHHWE ¢ oOpasllaMd METAJUIOB M CIUIABOB, UX (PU3NYECKHUMH CBOMCTBAMH, H3YUYEHHE PE3YJIbTATOB KOPPO3HUH
METaUIOB (BO3MOKHO HCIIOJIb30BAHUE BUIEOMATEPUAIIOB), OCOOEHHOCTEW B3aMMOJICHCTBHS OKCHJA KaJIbLIMS U HATPUS C BOJOH
(BO3MOKHO MCHOJb30BaHUE BHUIEOMATEPUAIIOB), UCCIIEIOBAaHUE CBOMCTB KECTKOW BOJIBI, MPOIIECCAa TOPEHUS JKeJe3a B KUCIOPOIe
(BO3MOXXHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), MPU3HAKOB MPOTEKAHUS KaYECTBEHHBIX PEaKlUi HAa WOHBI: MarHus, KajbIlus,
ANIOMHUHUS, [IUHKA, KEJIe3a
(I) u xene3a (I1I), meau (I1), HaGMOCHUE W ONMCAHKME MPOICCCOB OKPAIIMBAHUS TIAMEHU MOHAMH HATPHS, KIS U KaJbIHs
(BO3MOXXHO HCMOJB30BAHUE BUJIEOMATEPUATIOB), UCCIeNOBaHUE aM(pOTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUS U TUIPOKCHIA
LMHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a7a4 M0 TeMe « BakHEeNIINeMeTallIbl U UX COSUHEHHUSD.

XHMUA M OKpY KAIOLIasi cpeaa

BemecTBa n MmaTepuansl B TIOBCEIHEBHOM KU3HU YEIOBEKA. be30omacHOe UCITOIb30BAHUE BEIIECTB U XUMHUYECKUX PEAKLIMM B
obITy. IlepBasi mOMOILb MPU XUMHUUECKUX 0KOTaX M OTPABIICHUSIX.

XHUMHUYECKOE 3arpsi3HEHHE OKPY’Karollew cpeabl (mpenenbHas IomycThumasi KoHueHTpaius Bemiects, ganee — [1JIK). Ponb
XUMHUHU B PEIICHUH IKOJIOTUUECKUX TPOOIIEM.

Xumuueckuii IKCnepumenm:

U3y4YeHue o0pas3lioB MaTepHAIOB (CTEKIIO, CIIABBI METAJUIOB, TIOJIMMEPHBIC MaTEPUAIIbI).

Mexcnpeomemmoie cea3u



Peanu3arus MeXnpeaMETHBIX CBS3€H NP U3YYCHUH XUMUHU B 9 Kilacce OCYIIECTBIISIETCS Yepe3 UCIOJIb30BaHNE KaK OOIIHNX
€CTECTBEHHO-HAYYHBIX MMOHSATUN, TaK ¥ TIOHSITHH, SIBJSIONUXCS CUCTEMHBIMH IS OTACIBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO
ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBbIC TOHSATHS: HAYYHBIM (DaKT, THIOTE3a, 3aKOH, TEOpHUs, aHAIW3, CHHTE3, Kiaccu(ukaius,
MEPUONIHOCTD, HAOTIOIEHNE, DKCIIEPUMEHT, MOICIIMPOBAHUE, H3MEPEHUE, MOJICITh, SIBJICHUE, TAPHUKOBBIN 3P (HEKT, TEXHOIOTHS,
MaTepHaIbl.

dwusuka: MaTepus, aroM, OJJEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIWJ, W30TOMbBI, PAAMOAKTUBHOCTH, MOJICKYJIA,
AIIEKTPUYECKUI 3apsjl, MPOBOJHUKH, TOIYMPOBOTHUKU, JUIICKTPUKH, (POTOIIEMEHT, BEHIECTBO, TEIIO, OOBEM, arperatHoe
COCTOSTHHE BEIECTBA, a3, PacTBOP, PAaCTBOPUMOCTb, KPHCTAJUIMYECKas PEIIETKA, CIUIABbI, (PM3MUYECKUE BEIUYUHBI, €IUHUIIBI
U3MEpPEHUsI, KOCMUUECKOE MPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJHIIE.

buonorus: dboTtocunres, apixanue, 6uocdepa, IKOCUCTEMA, MUHEPATbHBIE YIOOPEHUS, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI,
MUTaTEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIC MOPOJIbI, OJIE3HBIE HCKOMAEMBbIE, TOIUJIMBO,  BOJIHBIC

PECYPCHI.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA IIPOI'PAMMBI IMTOXHMMHWHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHHS IPOIPaMMBbl OCHOBHOT'O OOIIEr0 00pa3oBaHMsl JOCTUTAIOTCA B X0J€ 00y4YEeHUsI XUMUU B
€IMHCTBE y4eOHOW M BOCIIUTATENILHOMN NEATEIbHOCTU B COOTBETCTBUU C TPATUIUOHHBIMU POCCUMCKMMH COLIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, NPHUHATHIMH B OOIIECTBE MpaBUJIaMU M HOpPMaMH TIOBEJIEHUS U CIOCOOCTBYIOT
npoleccaM CaMOIO3HAHUs, CaMOPa3BUTHS M COLIMATM3ALNN 00YYaroIuXCs.

JIMYHOCTHBIE PE3YJIbTaThl OTPAXKAKOT TOTOBHOCTh OOYYAIOIIMXCSI PyKOBOJICTBOBATHCS CUCTEMOW MO3UTUBHBIX LIEHHOCTHBIX
OpMEHTALMI U PACILIUPEHUE OIIbITA JACATEIBHOCTU HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTPHOTHYECKOTO BOCTIMTAHMA '

LIEHHOCTHOI'0 OTHOWICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, ICTOPUYECKOMY U HAYYHOMY HACJIEIUIO, IOHUMAaHU 3HAYCHUS
XMMHYECKON HAyKu B JKM3HU COBPEMEHHOI'O OOILECTBA, CIIOCOOHOCTH BIAAETh JOCTOBEPHON HH(pOpMauued O NepeaoBbIX
JOCTUKEHUSIX U OTKPBITUSIX MUPOBOM M OTEYECTBEHHOM XMMMH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUAX 00 YCTPOWCTBE MUpPA U
00111eCTBA;

2) rpaKAaHCKOT0 BOCTIMTAHUS

IIPEACTABICHAS] O COLMAJBHBIX HOpPMax M MPaBUIaX MEKIMYHOCTHBIX OTHOIIEHUM B KOJUIEKTUBE, KOMMYHHKAaTHBHOU
KOMIIETEHTHOCTH B OOILIECTBEHHO TMOJE3HOM, y4eOHO-UCCIEeI0BATEIbCKOM, TBOPYECKOM W JAPYTHX BHUAAX JAESITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOM NEATEIbHOCTH NPH BBINOJHEHUU YYEOHBIX, MTO3HABATENbHBIX 33J]a4, BBHIMOJIHEHUU
XUMUYECKUX SKCIEPUMEHTOB, CO3AaHUM y4EOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMONOHMMAHMIO U B3aMMOIIOMOIIY B MPOLECCE
3TON y4eOHOM AesITeNTbHOCTH, FTOTOBHOCTU OLIEHUBATh CBOE MOBEACHHUE U MOCTYIKM CBOMX TOBAPUILEH C MO3UIIMH HPABCTBEHHBIX
Y IIPAaBOBBIX HOPM C YYETOM OCO3HAHUSA IOCIEACTBUN ITOCTYIIKOB;

3) HIEeHHOCTH HAYYHOTO MO3HAHMSI:

MHPOBO33PEHYECKUE TPEACTABICHUS O BEIIECTBE U XMUMHYECKOM PEaKLUH, COOTBETCTBYIOIIHME COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAYKHU M COCTABJISIOLIME OCHOBY I MOHUMaHUS CYIIHOCTH HAYYHOM KapTUHBI MHpa, MPEACTaBICHUs] 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PA3BUTHSA IPHUPOIBI, B3aUMOCBS3AX YEJOBEKA C IMPUPOJHOW CpENoH, O POJIM XUMHUHM B MO3HAHHM DTHUX
3aKOHOMEPHOCTEM;

MO3HABATEJIbHbIE MOTHUBBI, HANpABJIECHHbIE HA TMOJYyYEHHE HOBBIX 3HAHUU MO XUMHUHU, HEOOXOAUMBIE UIsI OOBSICHEHUS
HaO0JI0JaeMbIX MPOLECCOB U SBJICHUM, TO3HABATEIbHON, HHPOPMAIIMOHHON M YUTATENBCKOW KYJIbTYPhI, B TOM YHCJIE€ HABBIKOB



CaMOCTOSITeNIbHOM pabOThl ¢ y4eOHBIMU TEKCTaMHU, CIIPAaBOYHOU



JUTEPATYPOU, JOCTYITHBIMU TEXHUYECKUMU CPEJICTBAMHU HH(POPMALIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOYyYEHUIO U MO3HAHMIO, JIIOOO3HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K CaMOOOpa30BaHUIO, MPOCKTHOU U
UCCJIEI0BATENHCKON NEATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBJICHHOCTU U YPOBHS 00YUYEHUS B TaJIbHEUIIIEM;

4) hhopMHpPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHME LIEHHOCTU >KU3HU, OTBETCTBEHHOT'O OTHOUIEHHUS K CBOEMY 37I0pPOBbIO, YCTAHOBKM Ha 3JIOPOBBINA 00pa3 *KU3HU,
OCO3HAHUE TMOCJECACTBUI U HETIPUSTHE BPEIHBIX MPUBBIUEK (YHOTPEOJICHUS aJIKOTOJs, HAPKOTUKOB, KypEeHHsI), HEOOXOAUMOCTH
coOJII0IeHU MPaBU 0€30MACHOCTH MPU OOPAIICHUN CXUMUYECKUMU BEIIECTBAMHU B OBITY U peaIbHOM JKU3HU;

5) TpyA0BOT0 BOCIIUTAHMS:

WHTEPEC K MPAKTUUECKOMY M3yUCHUIO MPOPECCUil U TpyJa pa3IndyHOTO POJa, YBAKEHUE K TPYAY U pe3yibTaTaM TPYAOBOU
NEATEeIbHOCTH, B TOM YHUCJIE€ HAa OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM MO XMMHUHU, OCO3HAHHBIA BHIOOP WHIWBUAYaAJTbHOU
TPAECKTOPUU TIPOJIOIKEHUSI 00pa30BaHusl C YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX HHTEPECOB
U MOTpeOHOCTEH, ycrenHoN MpoheCCUOHAIBHON IESITEIbHOCTH U PAa3BUTUS HEOOXOAMMBIX YMEHUMN, TOTOBHOCTD a/IallTUPOBAThLCS
B ITPO()eCCUOHAIILHOM Cpelie;

6) 3K0J10rMYecKOro BOCIIUTAHUS:

HKOJIOTUYECKHU 11eJIecO00pa3HOe OTHOUIEHWE K MPUPOJE KAaK HCTOYHUKY >KM3HM Ha 3eMile, OCHOBE €€ CyLIECTBOBAHUA,
MOHMMAaHHE IIEHHOCTU 3JI0pPOBOr0 M 0€30MacHOro o0pasa >KM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PU3HYECKOMY U
MICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTH COOJIIOJICHMS MPaBUJI OE30MaCHOTO MOBEICHUS MPU padOTe C BelleCTBaMH, a
TAKK€ B CUTYaLMIX,yTPOKAOIINX 3J0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHATH 3HAHUS, MOJydaeMble MPU U3YyUYECHUU XUMUH, JUJIS PEIICHUS 3a/1ad, CBSA3aHHBIX C OKpYKaromiei
MPUPOIHONU CPEAO, ISl TOBBIIICHUSI YPOBHS IKOJIOTHYECKOW KYJBTYPhl, OCO3HAHUS TJIOOAIBHOTO XapakTepa IKOJIOTHUYECKUX
npo0sieM U MyTel UX pelieHus MOCPEACTBOM METOJIOB XUMHUU, IKOJIOTHMUECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B
II03HABATEIbHOW, KOMMYHUKATUBHON U COLIMAIIBHOM ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJBbTATbBI

B cocraBe MerampeaMeTHBIX pPE3yJIbTAaTOB BBIICISAIOT 3HAYMMBIC I (OPMHUPOBAHUS MHUPOBO33PEHHS OOIIEHAYYHbIE
MOHATHUS (3aKOH, TEOpHSs, MPUHIIUI, TUIOTE3a, (HaKT, CUCTeMa, TPOLIECC, IKCIIEPUMEHT U JPYToe€.), KOTOPBIE UCIOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEMETaX U MO3BOJISIOT HAOCHOBE 3HAHWUW W3 ATUX MPEAMETOB (POPMHUPOBATH MPECTABICHUE
O LIEJIOCTHOU



HAy4YHOM KapTHHE MUPA, U YHUBEpCAIbHbIC YUeOHbIE IeCcTBUS (IT03HABATENbHbIE, KOMMYHUKATUBHBIC, PETYJISTUBHBIC), KOTOPHIE
obecrmeunBarOT (OPMHUPOBAHNE TOTOBHOCTH K CAMOCTOSITEIIPHOMY TUTAHUPOBAHUIO M OCYIICCTBICHHUIO YIeOHONACATEIIPHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEPCcAJIbHbIE yueOHbIe AeiicTBUsiba3oBbie JoruyecKue aeiicTBUsA:

YMEHHUSI UCTIOJIb30BaTh NPUEMBI JJIOTUUECKOTO MBIIIJICHUS TIPU OCBOCHUM 3HAHUN: PACKPhIBATh CMBICI XUMUUYECKUX MTOHATHM
(BBIACISITh UX XapaKTepHbIC MPU3HAKU, YCTAHABIMBATH B3aWMOCBSI3b C JPYTMMHU TOHSTHSIMH), HCIOJIb30BAaTh TOHSTHUS IS
OOBSCHEHHSI OTACIBbHBIX (DAKTOB W SIBJICHUH, BHIOMPATh OCHOBAHUSA W KPUTEPHUH IS KIaCCHU(PUKAINN XUMUYECKUX BEIICCTB H
XUMUYECKUX PEaKIUH, YCTaHABIMBATh NMPUUYUHHO-CJIEICTBEHHBIC CBSI3M MEXAY OOBEKTaMHU HM3Y4YEHHS, CTPOUTH JIOTHUECKHE
paccyx/ieHus (MHIyKTUBHBIE, 1eTyKTUBHbBIC, TI0 AaHAJIOTUHU), J€JIaTh BHIBOJIBI U 3aKITIOUCHUS;

yMEHUE NPUMEHSTh B TMpolecce MO3HAHUA MOHATUS (TPEIMETHbIE M METalpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBHIC)
MOJIEJIM, UCIIOJIb3yeMbl€ B XUMUU, TPE0OPA30BHIBATH IIUPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC MTPEACTABICHUS] — XUMHUUECKHM
3HaK (CMMBOJI 3JIEMEHTA), XUMHUYeCKasi (popMylia U ypaBHEHUE XMMHUYECKON peaKkIuu — MpU PElIeHUH Y4eOHO-TI03HABATEIbHBIX
3a/1a4, ¢ y4€TOM ATUX MOJIEIBHBIX MPEJICTABICHUN BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU U3YYaEMBIX 00bEKTOB
— XUMHYECKUX BEUIECTB M XUMHUYECKHX PEaKIUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICICTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIIECCAX U SIBJICHUSIX.

Ba3oBble ucciienoBarejbcKme 1eiCTBUS:

YMEHHE HCIIOJb30BaTh MOCTABICHHBIE BOMPOCHI B KAUE€CTBE MHCTPYMEHTA MO3HAHUS, & TAK)KE€ B KAUE€CTBE OCHOBBI IS
dbopMHUpPOBaHUS TUTIOTE3bI 10 TPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

pUOOPETEHHUE OMBITA IO IIAHUPOBAHUIO, OPraHU3allUK U MPOBEJCHUI0 YUCHUUECKUX IKCIIEPUMEHTOB, YMEHUE HAOIIOAATh
3a XOJIOM IIpoIlecca, CaMOCTOSITEIbHO TPOTrHO3UPOBATh €r0 Pe3ybTaT, (OpMyIHUpPOBaTh 00O0OIIEHUS U BBIBOJBI IO pe3yjIbTaTam
MPOBENEHHOTO OMBITA, UCCIEAOBAHMS, COCTABISATh OTUYET O MPOJEIAHHON padoTe.

Pa6ora ¢ unpopmanueii:

YMEHHE BBIOMpaTh, AHAIMU3UPOBATH M HUHTEPIPETUPOBATH HHEGOPMAIIMIO PaA3IUYHBIX BUJIOB M (OPM MpEJCTaBIICHHUS,
MOJIy4aeMyl M3 pPa3HbIX HCTOYHHMKOB (HAy4YHO-TIOMYyJISipHAs JUTEpaTypa XHMHYECKOTO COJEp)KaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcel HTEepHETa), KpUTUUECKHU OIIEHUBATh TPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(GOPMAIIUIO;



YMEHHE MPUMEHATh PA3IUYHbIE METOAbI M 3aIpPOCHl NPU MOUCKE U 0TOOpe MH(OpPMALMU U COOTBETCTBYIOIIMX JAHHBIX,
HEOOXOJMMBIX JJIi BBITIOJHEHUS y4eOHBIX M TMO3HABATENBHBIX 3a7a4 OMpPEACIEHHOTO THUIMa, MPUOOPETeHHE OMbITa B 00JIACTH
UCTIONB30BaHUsl  MH()POPMAIIMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTUH, OBJaJE€HUE KyJIbTYPOW AaKTUBHOTO HCIOJIb30BaHUS
pa3IMYHBIX TOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTHMAbHYI0 (OpMy TMpeAcTaBlieHUs HHPOPMAIMH U
WLTIOCTPUPOBATH peliaeMble 3a7]a4i HECIOKHBIMU CXEMaMH, AUarpaMMaMU, IPYTUMH popMamMu rpaduKy U 1X KOMOMHALIUAMU;

yMEHHE HCMOJb30BaTh M aHAJU3WPOBATh B Ipoliecce Y4eOHOM U HCCIeNOBATENbCKON NEATENbHOCTH WH(GOPMAILUIO O
BJIMSTHUM ITPOMBIIIJIEHHOCTH, CEJIbCKOIO X035IIICTBa U TPAHCIIOPTa HA COCTOSIHUE OKPY KAIOLIEH NPUPOJHON CPEIbI.

KoMMyHnKaTHBHBIC YHHBEPCAJIbHbIE y4eOHbIe 1eliCTBUS:

YMEHMSI 33J1aBaTh BOIPOCHI (B XOJ€ AMANIOra U (WiM) IUCKYCCUHM) M0 CYIIECTBY 00CYyXJ1aeMoi TeMbl, (HOPMYIHpPOBATH CBOU
PEJI0OAKEHHUS] OTHOCUTEIBHO BBINIOJIHEHUS IPEAJIOKEHHOM 3a1a4u;

YMEHUS NPECTABIATh MOJYyUYEHHbBIE PE3yJIbTaThl O3HABATEIBHOMN NEATEILHOCTH B YCTHBIX U MHUCbMEHHBIX TEKCTaX; JAENIaTh
IPE3EHTALMIO PE3YyJIbTaTOB BBIMOJHEHHUS] XHMHYECKOTO 3KCIEpPUMEHTa (J1abOpaTOpPHOrO OIMbITa, J1A0OpPATOPHOM padOThI MO
MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MIPOCKTA);

YMEHHS y4eOHOr0 COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MMO3HABATEIbHON U MCCIEA0BATEIBCKON AESITEIbHOCTU
IpU PELICHUH BO3HUKAIOMIMX MPOOJIEeM Ha OCHOBE yd€Ta OOLIMX MHTEPECOB M COIJIACOBaHMS MO3ULMNA (0OCYyXIeHUs, OOMEH
MHEHUSIMH, «MO3TOBBIE ILITYpMbD», KOOpPJAUHALMSI COBMECTHBIX JCHCTBHI, OIpeneseHue KpPUTEPUEB IO OLIEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryisiTuBHBbIE YyHUBEpcaJIbHbIe yueOHbIe el CTBUS:

YMEHUE CaMOCTOATEIbHO OMNpPEAeNATh UEIU JEATebHOCTH, IJIAHUPOBaTh, OCYILECTBIATh, KOHTPOJIUPOBATbH U NIPH
HEOOXOMMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTh, BbIOMpaTh HanbOosiee 3((EKTUBHBIE CIMOCOOBI pElIeHUS YYEOHBIX U
NO3HABATEJIbHBIX 3a/1ay, CaMOCTOSITEIbHO COCTaBJSATh WM KOPPEKTHPOBATh MPEUIOKEHHBI alIropuT™M JAeHCTBUM mpu
BBIMOJIHEHUH 3aJaHUil C y4ETOM MOJIy4eHHUsS HOBBIX 3HAHUH 00 M3yuaeMbIX OOBEKTaxX — BEIECTBAX M PEAKIUSIX, OLEHUBATH
COOTBETCTBHUE TMOJYUYEHHOTO pe3ysibTara 3asiBICHHOM 11eJId, YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IpeJiaraeMble B
YCJIOBUH 3aJIaHUM.

NNPEAMETHBIE PE3YJIBTATDBI

B cocraBe npeaMeTHBIX pe3yJbTaTOB MO OCBOEHUIO 00S3aTEIbHOIO COJEpPKaHUs, YCTAHOBICHHOIO JaHHOW (enepaabHON
paboueii MporpaMMOil, BBIICISIIOT: OCBOCHHBIE 00YYAIOIIUMUCS HAayUHbIe 3HAHUS, YMEHHUS U CIIOCOOBI



OCWCTBHM, crieruduyeckue UIsi TpeAMETHOH o0nacTh «XHUMUs», BHIBI JEATCIBHOCTU IO IOJYYCHHUIO HOBOTO 3HAHHS, €r0
MHTEPIPETAINHN, TPEOOPA30BAHUIO M IPUMEHEHHIO B PA3JINYHBIX YYCOHBIX U HOBBIX CHTYAIIHSsX.

K xoniry oOyueHus B 8 kjacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh CHOPMHUPOBAHHOCTH Y
00y4aromuxcsi yMEHU:

pPacKphIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX MOHSTHI: aTOM, MOJIEKyJa, XMMHYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO,
CJIIOKHO€ BELIECTBO, CMECh (OJAHOPOJHAsA M HEOJHOPOJHAs), BaJE€HTHOCTb, OTHOCUTENIbHAS aTOMHAas U MOJIEKYJSIpHas
Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAas Macca, MaccoBas JOJISI XMMHUYECKOTO 3JIEMEHTa B COEJUHEHUH,
MOJISIpHBIA O0BEM, OKCHJ, KHCIOTa, OCHOBAHME, COJIb, AJIEKTPOOTPHUIATEIBFHOCTh, CTENEHb OKHUCIICHHUS, XHUMHYECKas
peaxiusi, KiIacCH(PHUKAIUS pEeaKIuil: PeaKkUu COCAMHEHMS, PEaKUUd pa3jIoXKEHHs, PEaKIUHd 3aMEIICHUs, PEeaKIUH
OoOME€Ha, PK30- U DHJIOTEPMHYECKHE pEaKIUH, TEIIOBOW 3(PdeKxT peakuuu, sapo aToma, 3JIEKTPOHHBIA CJIOW aroma,
aTOMHasi OpOUTaNb, PaguyC aTOMa, XUMUYECKas CBS3b, OJSPHAS U HEMOJISIPHAS KOBAJIEHTHAs CBA3b, HOHHAS CBS3b, HOH,
KaTUOH, aHUOH, PACTBOP, MacCOBas J10JIs BELECTBA (MPOLIEHTHAs! KOHLEHTPALUsl) B pacTBOPE;

WUIFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX MTOHATUI U IPUMEHSTH 3TH ITOHATHUS [IPU ONMCAHUH BEIIECTB U UX
IIPEBPALLCHUN;

UCITOJIb30BaTh XMMUYECKYIO0 CUMBOJIMKY JJI COCTaBIEHUs (DOPMYJT BELIECTB U YPABHEHUN XUMUYECKUX PEAKIIMIL;
OIPENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COECIUHEHMSX, CTETIEHb OKHMCIIEHHUS 3JEMEHTOB B OMHApHBIX
COEMHEHMSIX, IPUHAITIE)KHOCTh BELIECTB K ONPENEIEHHOMY KJIacCy CO€AMHEHUN 1o (opMyiaM, B XUMUYECKON CBSI3U
(KoBaJICHTHas! 1 MOHHAs) B HEOPTaHUYECKUX COCTUHEHMSIX;

packpsiBath cMbici Ilepuomnueckoro 3akona JI. M. MenpaeneeBa: JeMOHCTPUPOBATH ITOHUMAHWE MEPUOIAYECKOU
3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT MX MoJIoKeHHUs B lleprogumueckoil cucteMe, 3aKOHOB COXpPaHEHHUS
MaccChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHHs, 3aKOHA ABOTraipo;

ONMKCHIBATh U XapaKTepHu30BaTh TaOMM4HYyI0 (opmy lleproandyeckoil CUCTEMbl XMMUYECKHX JJIEMEHTOB: pa3iinyaTh
NOHATUS «riaBHas noarpymnmna (A-rpynma)» u «nobOounas noarpynna (b-rpynma)», maneie U OoJibliue MHEPUOIbI,
COOTHOCUTh O0O3HayYeHUs, KOTOpble HMMeroTcs B Tabmuue «llepuoanyeckas cucrema xumudeckux snemeHtoB . U.
MenpeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB



XUMHUYECKHX JJIEMEHTOB (COCTaB W 3apsij sjapa, oOOIlee YKCIO 3JIEKTPOHOB M PACHpPENCNICHHE HX IO 3JIEKTPOHHBIM
CIIOSIM);

KJIaCCU(UIIMPOBATh XUMUYECKHUE AJIIEMEHThI, HEOPTaHMYECKHE BEIECTBA, XMMUYECKHE Peakiuu (10 YUCIY M COCTaBYy
YY4aCTBYIOIIMX B PEAKIIUUBEIIECTB, MO TEINIOBOMY Y (PeKTy);

XapaKTepru30BaTh (OMUCHIBATh) OOIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPXkIas ONHUCAHUE
MpUMEepaMH MOJIEKYJIIPHBIX YPAaBHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX Kaue€CTBEHHOIO COCTaBa, BO3MOXHOCTH IPOTEKAHUS
XUMHUYECKUX MPEeBpaIICHUN B Pa3IMYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChIBEIIECTB, MACCOBYIO JOJIF0 XMMHUYECKOTO dJIEMEHTA I10
dbopmysie COSTMHEHHS, MAcCCOBYIO JOJIIO BEIIECTBA B PacTBOpPE, IMPOBOJMTH PACUEThl 10 YPABHEHHUIO XHWMHYECKOMN

peakiuy;

MPUMEHSTh OCHOBHBIC OIEpAllMU MBICTUTEIBHON JCATENBHOCTH — aHajiu3 M CHUHTE3, CpaBHEHHE, O000O0IIeHHE,
CUCTEMATHU3aIIMIO0, KIacCU(UKAIINIO, BBISIBICHUE MPUUYUHHO--CIIEICTBEHHBIX CBSI3€H — ISl U3YUEHUs] CBOMCTB BEILIECTB U
XUMHUUYECKUX PEaKIMi, eCTeCTBEHHO-HAy4YHbI€ METOJbl TO3HAHUSI — HAOMIOJEHUEe, W3MEpPEHHUE, MOJCIUPOBAHMUE,

AKCIEPUMEHT (peanbHbIN U MBICIICHHBIN);

CIIeIOBAaTh MpaBWJIaM IIOJIb30BAHUS XUMHYECKOW TOCYAOH M JabopaTOpHBIM OOOpyJOBaHMEM, a TakkKe MpaBHIIaM
oOpaleHus! C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSIMH IO BBIMIOJTHEHHUIO JTAOOPATOPHBIX XUMUYECKUX OMBITOB IO
MOJYYCHUI0O W COOMpaHWIO Tra3000pa3HbIX BeEIIECTB (BOAOpOAAa UM KHUCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
ONpENEIEHHON MacCOBOM JOJIEW paCTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U MTPOBOAUTh XUMUYECKUE IKCIIEPUMEHTHI T10
pacro3HaBaHUIO PAcTBOPOB IEJIOYEH M KUCIOT C MOMOIIBI0 MHIMKATOPOB (JIakKMyC, (eHosi(pTarerH, METUIOpaHXK U

JPYTHE).

K xonIiy oOyuenus B 9 kjaacce mpeIMeTHbIC pe3ybTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTPaKaTh CPOPMHUPOBAHHOCTH Y
00yJaronmxcsi YMEHHI:

PacKphIBaTh CMBICT OCHOBHBIX XUMHYECKHUX TOHSATHN: XMUMHUYECKHH DJIEMEHT, aTOM, MOJIEKyja, MOH, KaTHOH, aHWOH,
IIPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BAJICHTHOCTh, JIEKTPOOTPHUIATENFHOCTh, CTENEHb OKHCICHUS, XUMHYECKas
peaknus, XWMHYECKas CBSI3b, TEIUIOBOM J(QPEKT peakiuu, MOJb, MOJAPHBI 00BEM, pPacTBOp, AIEKTPOJIHUTHI,
HEAJICKTPOJIUTBI, SJICKTPOJUTHICCKAS TUCCOIHAITUS, PEAKIIMH HOHHOTO OOMEHA, KaTaJln3aTop, XMMHUYECKOE paBHOBECHE,
oOpatumbie U



HEOOpaTUMBbIE pPEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKHUCIHUTENb, BOCCTAHOBUTEIb, OKHCJICHHE U
BOCCTAHOBJICHHE, aJUIOTpOorusi, aMQpOTEPHOCTh, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METAJUTMYECKas),
KpUCTAJUTMYECKasl PEHIETKA, KOPPO3Usl METAUIOB, CIUIABBI, CKOPOCTh XHMMHUYECKON peakiMH, MPEeSIbHO JOMyCTUMAas
koHneHTpaus [1JIK BemecTsa;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U MIPUMEHSTh 3TU MOHATUSA [IPU ONKUCAHUU BEIIECTB U UX
MIPEBPAILCHUM;

WCITOJI30BATh XUMHUYECKYIO0 CHMBOJIMKY JIISI COCTaBIEHUS (DOPMYJT BEIIECTB U yPaBHEHUN XUMUYECKUX PEAKITHI;
ONPEENSATh BaJEHTHOCTh M CTENEHb OKUCICHUS XUMUYECKHX DJJEMEHTOB B COCJAMHEHHSX PA3JIMYHOTO COCTaBa,
MPUHAIJICKHOCTH BEUIECTB K ONpeeIEHHOMY KJIaccy COeAMHEHUH 1Mo (hopmyiaM, BUJl XUMUYECKOHN CBsI3U (KOBaJICHTHAs,
MOHHAs, METAJUTMYECKasi) B HEOPTAaHUUYECKUX COCIMHEHUSIX, 3apsijl MOHA M0 XMMUYECKOU dopmyIie, XapaKTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTAHUYECKUX COCAUHEHUM, TUIl KPUCTAIUIMYECKON PEIIETKN KOHKPETHOTO BEILIECTBA;

packpsiBaTh cMbich Ilepuomuueckoro 3akona JI. M. MeHneneeBa U JE€MOHCTPUPOBATh €r0 MOHMMAHHUE: OMHUCHIBATH U
XapakTepu3oBaTh Ta0auuHyto Gopmy llepuoanueckoit cucteMbl XUMUYECKUX JIEMEHTOB: pa3jinyaTh MOHSATUS «TJIaBHAS
noarpymnmna (A-rpynmna)» u «mnobouynas nogarpynmna (b-rpynmna)», Maibie u 00JbliIMe EPUOJIBI, COOTHOCUTH0003HAUCHHUS,
KOTOpbIE MMEIOTCS B MEPUOJUYECKON TaOJuIle, C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHYECKHUX
AJIEMEHTOB (COCTaB M 3apsi sapa, 001Iee YUCIIO SJIEKTPOHOB U PaCpeIe]ICHUE UX IO AJIEKTPOHHBIM CJIOSM), OOBSCHATD
oOle 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB M MX COCIMHEHHUM B MpelesiaX MallbIX MMEePUOJIOB U TJIaBHBIX
MOATPYIII C Y4ETOM CTPOEHHUS UX aTOMOB;

KJIacCU(HUIIMPOBATh XUMUYECKUAE DJIEMEHThI, HEOPTAaHUYECKHE BEIIECTBA, XMMHUYECKHUE peakiuu (110 YUCIy U COCTaBy
YY4aCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIJIOBOMY J(PQPeKTy, Mo H3MEHEHUIO CTEMECHEW OKUCICHHS XUMHYECKHUX
AJIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATh) OOIME M CHeHU(PUUYECKHME XUMHUYECKHE CBOMCTBA MPOCTBIX M CJOXKHBIX BEIIECTB,
MOATBEPXkKAasi ONMMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUA;
COCTaBJISITh YPABHEHHUS JJIEKTPOJUTHUYECKOW IUCCOUMAIMU KHUCIOT, IEJIOYEH W COJIe, MOJIHBIE M COKpAlIEHHbIC
ypaBHEHUS PEaKIIMii HOHHOTO



oOMeHa, ypaBHEHUS peaKIii, MOATBEPKIAIOIINX CYIIECTBOBAHWE MEHETUUECKOM CBSI3M MEXKIY BEIIECTBAMHU Pa3IMYHBIX
KJ1aCCOB;

PacKpBIBaTh CYITHOCTh OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMMI ITOCPEACTBOM COCTABIICHHS AJICKTPOHHOTO OajiaHca
ATUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTA OT HMX CTPOCHMS, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKHX
MPEBPALIECHUN B PA3JIMYHBIX YCIOBUSX;

BBIYHCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCChIBEIIECTB, MACCOBYIO OO0 XMMHUYECKOTO AJIEMEHTA 110
dbopmyse COeaUHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUYETHl IO YPABHEHUIO XUMHUYECKON
peaKunu;

coOroaTh TIpaBHJIa TOJBb30BAHUS XHUMHUYECKOM TIOCYJIOH U J1abOpaTOpHBIM OO0OpYJIOBaHHMEM, a TakKe IIpaBUiia
oOpalleHus ¢ BeIeCTBaMU B COOTBETCTBUM C MHCTPYKIIUSIMH I10 BBITTOJTHEHHUIO JJAOOPATOPHBIX XUMUUYECKUX OIMBITOB IO
MOJTYYCHUIO U COOMPaHUIOTa3000pa3HbIX BEIIECTB (aMMHAaKa U YIJICKUCIIOTO rasa);

MPOBOAUTh PEAKIMH, MOJTBEPKIAIOIIME KAYECTBEHHBIM COCTaB PAa3JIMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM ITYTEM
XJIOpUI-, OpoMHUJI-, HOAUA-, KapOoHaT-, ¢ocdar-, CUIUKaT-, CyJbdaT-, THAPOKCUI-HOHBI, KATHOHB aMMOHHUS M HOHBI
W3YYECHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIE OIEpAllMM MBICIUTEIbHOM JEATEIbHOCTH — aHajdu3 W CHHTE3, CpaBHEHUE, 0000IleHue,
CHUCTEMATHU3AIMI0, BBISIBICHUE MPUYMHHO-CIICACTBEHHBIX CBSI3€M — Uil HM3YYEHUS CBOWMCTB BEIIECTB M XMMHYECKHUX
peakiuid, eCTeCTBEHHO-HAyYHbIC METOJbl IO3HAHUS — HAONIOJEHUE, H3MEpPEHUE, MOJACIUPOBAHUE, SKCIIEPUMEHT

(peaJIbHBINM U MBICIICHHBIN ).
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