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[HosicuuTeIbHASA 3aNIMCKA

[Iporpamma mo XuMuM Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus COCTaBIEHA HA OCHOBE TPEOOBAaHUH K pe3y/IbTaTaM OCBOCHUS OCHOBHOM
00pasoBaTenbHON POrpaMMbl OCHOBHOTO 0011ero oopazoBanus, npencraBieHHbx B PI'OC OO0, a Taxke Ha OCHOBe (enepanbHOM padouei
IpOTrpaMMbl BOCIIUTAHUS U C YYETOM KOHIICTILIMHU MPENoAaBaHusl y4eOHOro mpeaMera «XuMHs» B 00pa3oBaTeIbHBIX OpraHu3anusx Poccuiickoit
denepanuu.

[Iporpamma mo xuMuu Ja€T MpEACTaBICHUE O LEJAX, 00LIel cTparernu 0O0ydeHus, BOCIUTAHUA M Pa3BUTUS OOYUYaIOMIMXCS CPEACTBAMHU
yueOHOro TpeaMeTa, YCTaHaBIMBAeT oO0sA3aTeIbHOE NPEIMETHOE COAEpKaHMEe, MpEedyCMaTpHBAaeT paclpeleieHre ero Io Kiaccam u
CTPYKTYpUPOBAaHHE IO pa3jeiaM U TEMaM IPOrPaMMBbI [0 XUMUH, ONPEIEIAET KOJINYECTBEHHBIE U KAUECTBEHHbBIE XapAKTEPUCTUKN COAEPKAHUS,
PEKOMEHIYEMYIO TOCIIEI0BATEIbHOCTh U3YUEHHSI XUMUU C YUETOM MEXIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBA3€H, JOrMKH y4yeOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH OOYyYaroImuXcs, OIpeneNseT BO3MOXKHOCTH MpeaMeTa s pealu3alud TpeOoBaHWH K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHON MPOrPaMMBbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs, a TAKXKE TPEOOBaHUH K pe3yjabTaTaM OOYYECHHS XMMUH Ha
YPOBHE IIeNiell M3Yy4YeHHs NpeAMeTa U OCHOBHBIX BHJOB YUeOHO-IIO3HABATEIBHOM JEATENBHOCTH OO0YYaIOLIerocs MO OCBOCHHIO Y4eOHOTO
COJIepKaHus.

3HaHUE XUMHUH CIYXXKUT OCHOBOW Ui (hOPMUPOBAHMS MHPOBO33pEHMS OOYUaIOMIErocs, €ro IMpeICTaBICHUH O MaTepHaIbHOM €IMHCTBE
MUPA, BAXXHYIO pOJIb UTPAIOT POpMUpPYyeMble XUMHEH MpeACTaBICHUS O B3aUMOIIPEBPAILIEHUAX PHEPTUU U 00 3BOJIIOLIMU BELIECTB B MPUPOJIE, O
OyTSAX pPEUIeHUs TIJI00aJbHBIX MPOOJEeM YCTOMYMBOTO DPA3BUTHSI UYEIOBEYECTBA — CHIPHEBOW, JSHEPreTHMYECKOM, MUIIEBOM U IKOJIOTHYECKOM
0e30macHOCTH, MPOOJIeM 3APaBOOXPAHCHHUS.

N3ydenune xumMuu:

- CHOCOOCTBYET ~ peajiu3allid  BO3MOXKHOCTEH Ui caMOpa3BUTHI KPOPMUPOBAHUS KYIbTYPbI TUYHOCTH, €€ 00IIeH U
(GyHKIIMOHAIBHOW IPaMOTHOCTH;BHOCHUT BKJIAJ B (POPMUPOBAHNE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEN 00y4aromnXCsl, HABBIKOB ux
CaMOCTOSITENIHOW  y4eOHOM JeATeIbHOCTH,IKCIIEPUMEHTAIBHBIX UCCIIEA0BATEILCKUX YMEHUH, HEOOXOIMMBIXKAaK B

MOBCEHEBHOM JKU3HH, TaK M B MPOPECCUOHATBHON ACATEIHHOCTH;

-3HAKOMUT CO CeNU(PHUKON HAyYHOTO MBIIUIECHHUS, 3aKJIaJbIBAET OCHOBBI 1IEIOCTHOTO B3IJIsI1a HA €IMHCTBO MPUPOBI U YEJIOBEKa, SIBIISIETCS
OTBETCTBEHHBIMATAINIOM B (DOPMHUPOBAHUU €CTECTBEHHOHAYYHON IPAaMOTHOCTH 00Y4aIOIIUXCS;

-CIOCcOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHMSI K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K MPUPOJIC, K YETOBEKY, BHOCHT CBOM

BKJIaJT B 9KOJIOTUYECKOC0Opa3oBaHUE 00 YJAFOIITIXCS.

JlanHble HampaBieHUsS B OOyYEeHWHM XHUMHH OOECIIEUMBAIOTCS CHEHU(PUKON CoIepkKaHUs YYEOHOro IpeaMeTa, KOTOPBIN SBISICTCS
Mearorn4eckKy alalTHPOBAHHBIM OTpaKeHUEM 0a30BOI HAYKHM XMMHUH HA OMPEACIEHHOM dTane e€pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOTrO 0O0IIero oOpa3oBaHHs OPHEHTHPOBAH HAa OCBOCHHE OOYYAIOIMIMMHKCS CHCTEMBl MEPBOHAYATHHBIX
MOHATUN XUMHUH, OCHOB HEOPTraHUYECKON XUMUH.

CtpykTypa coaepKaHUs TMPOTpaMMbl MO XUMHUU CHOPMHpPOBaHA HAa OCHOBE CHCTEMHOro moaxoia kK e€ wm3ydeHuro. CoueprkaHue
CKJIQ/IBIBAETCSl M3 CHUCTEMBI MOHATHUH O XMMHYECKOM DJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATHH O XUMHYecKoH peakiuu. O0e 3TH CHUCTEMBI
CTPYKTYPHO OPraHU30BaHbI [0 MPUHIIMITY MOCJIEI0BATEILHOIO Pa3BUTHS 3HAHUN Ha OCHOBE TEOPETHUUYECKUX MPECTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoamyeckoro 3akona /[. . MeHeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;



— Y4YCHUA O CTPOCHHUH aTOMaA U XUMHUYECKOM CBA3H,

—  TPEICTaBICHUM 00 JIEKTPOTUTHUYCCKOMN TUCCOIMAIIMH BEIIECTB B paCTBOpax.

TeopeTnueckue 3HAHUS pACCMATPUBAIOTCS HA OCHOBE SMITUPHUECKH MOTYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCSI MTOCIIEIOBATEIHHO
OT OJHOTO YPOBHS K APYrOMY, BBITIONHSAS (YHKIUH OOBSCHEHUS U TPOTHOZMPOBAHHS CBOMCTB, CTPOCHHS W BO3MOXHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U TTOTYYCHUS N3y4aeMbIX BEIIECTB.

OcBocHHE TPOrpaMMBbI IO XUMHHU CIIOCOOCTBYET (hOPMUPOBAHHUIONIPEACTABICHHUS O XMMHUECKON COCTABISIONIEH HAyYHON KapTUHBI MHPA B
JIOTUKE €€ CUCTEMHOM MPUPOJIbI, IECHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHHMIO M METOJaM IO3HAaHMS B HayKke. M3ydeHne XuMHUM TPOUCXOINUT C
MPUBJICYCHUEM 3HAHUIM W3 paHee HM3yYEHHBIX Y4eOHBIX TpeamMeToB: «OKpyKalomuid MUpy,

«buosorns. 5—7 knacce» U «Pu3uKa. 7 Kjiaacc.

[Ipu n3ydeHUM XUMHHM MPOUCXOAUT (OPMHPOBAHUE 3HAHUKA OCHOB XMMHYECKOM HAyKH Kak OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS,
NPaKTUYECKOM JEATETbHOCTH YeJIOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOHM KyJIbTyphl. 3ajaya ydeOHOTO IpeIMeTa COCTOUT B
(OpMHPOBAHNYU CUCTEMBl XUMUYECKHUX 3HAHUN — BaXKHEUIINX (PAKTOB, OHATHH, 3aKOHOB U TEOPETHUECKUX MOJIOKEHUHN, TOCTYITHBIX 0000IEHHI
MHUPOBO33PEHYECKOI0 XapaKTepa, sI3bIKa HayKH, B

nprOOIICHNN K HAYYHBIM METOJ[aM MO3HAHMS MPU U3YUYEHHH BEUIECTB U XMMHUYECKUX PEaKIMi, B (OPMUPOBAHUHN U PA3BUTUU MO3HABATEIBHBIX
YMEHUH U WX IPUMEHEHUHU B y4eOHO-TIO3HABATEIBHON U y4eOHO-NUCCIIE0BATENILCKOM AEATEIbHOCTH, OCBOSHUH MPaBUII 0€30MacHOr0 OO0paIieHus
C BEIIECTBAMHU B MTOBCEHEBHOMN KU3HU.

[Tpu u3ydyeHHHr XUMHUHU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus BaXKHOE 3HAUCHHUE TPUOOPETN TaKUe LI, Kak:

—  (opMupoBaHME HHTEIUIEKTYaIbHO PA3BUTOM JTUYHOCTH, TOTOBOK K CAMOOOPa30BaHUIO, COTPYJHHUECTBY, CAMOCTOSTEILHOMY IPUHSATHIO
pelIeHni, CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HampaBJIEHHOCTb OOYYEHMsS Ha CUCTEMATUYECKOE MPUOOIEHNE00y aroIXcs K CaMOCTOSATEIbHON TO3HABATEIBHOMN 1€ATEIbHOCTH,
HAYYHBIM METOJaM MO3HaHUs, (POPMUPYIOIIUM MOTUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH KXUMUH;

— obecnieyeHue yCI0BUM, CIOCOOCTBYIONMUX TPHOOPETCHHUIO 00YJAIOIITUMUCS OMbITa pa3HOOOPA3HOM NEITEIbHOCTH, TTO3HAHUS U
CaMOITIO3HaHMsA, KJIFOUYCBBIX HABBIKOB (K.HIO‘IGBBIX KOMHGTGHHHﬁ), HMCIOIUX YHUBCPCAJIbHOC 3HAYCHUC MJIAPA3TIMIHBIX BUIOB ACATCIbHOCTH,

—  ¢opMmupoBaHue oOuieil pyHKIIMOHAIBHON U €CTECTBEHHOHAYYHON TPAMOTHOCTH, B TOM YUCJIE YMEHHUI OOBSICHITD U OLICHUBATh SBJICHUS
OKPYKaromero M1upa, UCIoJjb3yd 3HaHUA U OIBIT, IOJTYUCHHBIC IPU U3YUCHUHUXUMUHA, IDUMCHATH UX IIPU PCUHICHUHN HpO6J’I€M B HOBCGI[HGBHOI\/'I
KU3HU U TPYAOBOH €ATEIbHOCTH;

—  ¢opMupoBaHHE y 00YJIAIOMIMXCS TYMAaHUCTHYECKUX OTHOIICHUH, TOHUMAaHUS IIEHHOCTH XUMHUYECKUX 3HAHUM TSI BRIPAOOTKH
9KOJIOTMYECKH 11e71eco00pa3HOro MoBeAeHUS B ObITY U TPYAOBOI IEATEIHHOCTH B IENIIXCOXPAHEHUS CBOETO 3JI0POBbs U OKPY KaIOLIe MpupoIHOn
Cpelibl;

— pa3BUTHE MOTUBALMU K 00Y4YEHHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO HCAMOBOCITUTAHUIO HA OCHOBE YCBOCHHSI O0IIIEYEIOBEYECKUX
[IEHHOCTEW, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NMPO(UIIS ¥ HANPaBIEHHOCTH JAIbHEHIIEr0 00yYeHHUS.

OO6ree yncio 4acoB, OTBEACHHBIX JUIsl H3YUYCHHsI XMMHH Ha YPOBHEOCHOBHOTO O0IIIET0 00pa30BaHMsl, COCTaBIsIeT B 8 Kiacce — 68 gacos (2

COJEPKXAHUE OBYYEHUA
8 KJIACC



IlepBOoHaYa/IbHbIE XMMHUYECKHE IIOHATHUS

[Ipenmer xumun. Poap XuMuu B )KM3HU YeIoBeKa. XMMHUs B CUCTEME HayK. Tena u BemecTBa. OU3ndecKue CBOMCTBA BEIECTB. ArperaTHoe
cocrosiHue BemiecTB. [loHsTHE 0 METOIaX MTO3HAHUS B XUMHUH. UncThie BemecTBa 1 cMecu. CriocoObl pa3fesieHus: CMECEH.

ATOMBI U MOJIEKYJBI. XUMUYECKHE 3JIeMEHThI. CUMBOJIBI XUMHUYECKUX3JIEMEHTOB. [IpocThie U C0XKHbBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE
YUEHHE.

Xumudeckasi popmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX DSJEMEHTOB. 3aKOH TOCTOSIHCTBA COCTaBa BemlecTB. OTHOCHTENIbHAS aTOMHAas
Macca. OTHOCUTENbHAs MOJIEKYJIsIpHas Macca. MaccoBas 10J11 XUMHYECKOTO 3JIEMEHTA B COEAMHEHUU.

KonuuectBo BemectBa. Moibs. MossipHast macca. B3auMocCBsi3b KOJIMYECTBA, MACCHI M YUCJIA CTPYKTYPHBIX €AUHUI BelecTBA. Pacuérsl o
bopMyTaMXUMUYECKUX COSTUHEHHM.

®u3nuecKue U XUMUUECKHUE SIBJIICHUS. XUMUYECKasi peaklus U €€ MpUu3HaKu. 3aKOH COXPAHEHHUS MAacChl BEUIECTB. XUMUYECKUE YPaBHEHUS.
Knaccudukanmss XuMuaeckux peakuuii (COeTMHEHUS, Pa3JIOKEHHUs, 3aMEIICHHs, OOMEHa).

XuMHYECKHH IKCIIEPUMEHT:

3HAKOMCTBO C XMMHYECKON TMOCYIO0M, MpaBMiIaMH pabOThl B jabopaTopuu W npuéMaMu oOpaiieHusi ¢ J1abopaTopHBIM O0OpPYIOBaHHUEM,
W3YYCHHUE W OMHCAaHWe (PU3NYECKUX CBOMCTB 00pa3llOB HEOPraHWYECKUX BEIIECTB, HaOMIOAcHHE (U3MUECKUX (TUIaBIIEHWE BOCKA, TAssHHUE JIbJA,
pacTupaHue caxapa B CTYyNKe, KHUIEHUE W KOHJEHCAlUs BOJbI) M XHUMHYECKUX (TOpPEHHE CBEYM, MNPOKAIMBAHUE MEIHOM MPOBOJIOKH,
B3aMMOJICIICTBHE MeJla C KUCJIOTOW) SIBICHUM, HaONI0/IeHNE U ONHCaHuEe MPU3HAKOB MPOTEKAHUS XMMHMUYECKUX peakluid (pas3iiokKeHHue caxapa,
B3aMMOJICICTBUE CEPHON KHCIOTBHI C XJOPUAOM Oapwusi, pasnokenuwe ruapokcuma menu (II) mpm HarpeBaHum, B3aMMOJEHWCTBHE >Keje3a C
pactBopoMm comu menu (II), m3yueHue crocoOOB pa3ielieHuss CMeceil: ¢ MOMOIIbI0 MarHurta, (UIHTPOBAHHE, BBHIIAPUBAHHE, IUCTHIUISIINS,
xpomaTorpadusi, IpoBEACHUE OYNCTKU MMOBAPEHHOHN COJIM, HAOIIOICHNE U ONMCAHUE PE3yIbTAaTOB MPOBEICHHUS OTbBITA, HLTIOCTPUPYIOIIETO 3aKOH
COXPaHEHHUs MaCChl, CO3JaHHE MOJIETICH MOJIEeKYJ (IIapOCTEP>KHEBBIX ).

BaxHeiinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopoa — aneMeHT u mpocToe BemecTBo. Haxoxkaenue kucioposa B mpupojie, Gu3nveckue u
XUMHUeckue cBoiicTBa (peakuuu ropeHusi). Oxcunsl. [lpumenenuwe xkuciaopona. CrnocoObl MOMydyeHUs KHUCIOpoAa B JlabopaTopuu U
MPOMBINIICHHOCTH. KpyroBopoT kucinoposaa B npupoze. O30H — alutoTpornHas MOIuGUKAIHS KHCIOPO/Ia.

TemnoBoit 3PPeKT XUMHUUECKON peaKIiK, TEPMOXUMUYECKHE YpaBHEHUS, 9K30- U SHIOTEPMUUECKHE peakluu. TOIIMBO: Yyrojb U METaH.
3arpsi3HeHUE BO3/AyXa, YCUIIEHHE MApHUKOBOTO 3 dekTa, pa3pylieHHe 030HOBOTO CIIOSI.

Bonopon — anmemMeHT U mpocToe BemiecTBO. HaxoknaeHwe Bojopoja B Mpupoie, GU3NYECKHe M XMUMHUYECKHE CBOWCTBA, MPUMEHEHUE,
croco6bl momyyeHusi. Kucnorsl u comu.

Mousipablii 00bEM Ta30B. Pacu€Tel o XuMU4YecKuM ypaBHeHUsIM. Du3ndeckue cBoicTBa Boabl. Boma kak pactBoputenb. PacTBOpEHL.
HacelllieHHbIe 1 HEHACHIIIEHHBIE PAacTBOPHl. PacTBOPMMOCTH BEIIECTB B BOJIe. MaccoBas J10Jsl BEIIECTBA B pacTBOpEe. XMMHYECKHE CBOMCTBa
BOJibl. OcHOBaHUs. Poib pacTBOpPOB B MpHUPOJAE U B JKU3HM 4esnoBeka. KpyroBopor BoAbl B MpUpPOE. 3arpsa3HEeHHE NPUpPOAHBIX BoA. OxpaHa u
OUYHCTKA IPUPOAHBIX BO/I.



Knaccugukanus Heoprannyeckux coeauHeHuil. Oxcuapl. Kiaccudukanmsa okxcuzmoB: cosneoOpasyroniye (OCHOBHBIE, KHCIOTHBIE,
amdoTepHsbIe) 1 HeconeoOpazyronme. HomeHknatypa okcuioB. @uznueckue 1 XUMHUYECKUE CBOMCTBA OKCUIOB. [lomydeHne okCcumoB.

OcnoBanus. Kiaccudukaryst ocHOBaHMH: MIENOYM U HEpacTBOpUMBIe ocHOBaHUSA. HoMeHkaTypa ocHoBaHMi. Du3nyeckre 1 XUMUYECKHE
cBoMicTBa OCHOBaHUM. [lonyyeHne ocHOBaHUM.

Kucnorsl. Knaccudukanus kucinor. Homenknarypa kucinor. @u3nuecKkue U XUMUYECKHE CBOWCTBA KUCIOT. Psii akTuBHOCTH MeTayuioB H.
H. bekerosa. Ilomyuenue Kuciuor.

Comu. Homenkiarypa coseil. uznueckue U XMMHUYECKHUE CBOMCTBA COJIEH.
ITonyuyenue conen.

I'eneTnyeckas cBA3b MEXIY KIacCaMH HEOPTAHUUECKUX COCTUHEHUIA.
XUMHYECKHH IKCIIEPUMEHT:

KaueCTBEHHOE OIpeJieJIeHNe CoJIep:KaHus KUCIOpOoa B BO3yXe, MOJIydeHHne, cCOOMpaHue, pacro3HaBaHUe U U3y4YeHHE CBOICTB KHUCIIOpOAa,
HaOJII0/IeHUE B3aUMOJICHCTBUSl BELIECTB C KHCJIOPOJOM W YCIOBUS BO3HUKHOBEHHUS M NpEKpalleHHsl ropeHus (mokapa), 03HAKOMIJIEHHE C
oOpa3iiaMd OKCHJIOB U OIMCAaHUE WX CBOWCTB, MOJIyUeHHE, COOMpaHWE, paclo3HABAaHUE H W3Y4YCHHE CBONCTB BOJIOpoAa (TOpeHHe),
B3anMOJIeiicTBrE Bojopoa ¢ okcuaoM menu (I1) (Bo3MOKHO HCIONB30BaHKE BHICOMATEPUANIOB), HAOIIOACHIE 00pa3IloB BEIECTB KOJINYECTBOM 1
MOJIb, HCCIEOBaHHE OCOOEHHOCTEW pAcTBOPEHHUS BEUIECTB C PA3JIMYHOW PACTBOPUMOCTHIO, NPUTOTOBIEHHWE PACTBOPOB C OMpeneiaEHHON
MaccoBOM [0Jiel pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHME BOABI C METaUlaMd (HAaTpUeM M KajiblleM) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB),

UCCIIeIOBaHNE 00pa3lloB HEOPTaHUYECKUX BEUIECTB PA3IMUHBIX KJIACCOB, HAOMIOICHNE U3MEHEHHS OKPACKU MHIUKATOPOB B PACTBOpPAX KUCIOT U
meja04el, m3ydenue B3ammojeiictBus okcuma mead (1) ¢ pacTBopoM cepHO# KHCIIOTBI, KHCIOT C METallaMH, pEakiuil HEHTpalu3aliii,
II0JIyYE€HUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOTO METajljla JPYTMM U3 pacTBOpPA COJIM, PELIEHUE AKCIIEPUMEHTAIbHBIX 3a/1a4 110 TEME
«Baxunenmmue Kiaccbl HEOPraHM4ECKUX COCIUHEHUIN.

Iepuoanuecknii 3axon u [lepuoguyeckas cucrema xumudyeckux 31eMeHToB JI. U. MenneneeBa. CtpoeHue aToMoB. XMMHU4YeCKasl CBSA3b.
OKHCINTEJIBbHO-BOCCTAHOBUTEIbHbIE PeaKIIUu

[lepBble MONMBITKHM KJIACCU()PUKALNUU XUMHUECKUX 3J1eMEHTOB. [IoHATHE O rpynmax cXOJHBIX IEMEHTOB (LIEJIOYHBIE U IIET0YHO3EMENIbHBIE
METaJlIbl, TaJIOT€HbI, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPbIe 00pa3yroT aM(OTEpHBIE OKCUIBI U THAPOKCUIBI.

[lepuoauueckuii 3akoH. Ilepuonnueckas cucremMa xumuueckux snemeHToB [[. M. MenneneeBa. KoporkoneprogHas U JJIMHHONEPUOIHAS
dopmsl [lepronndeckoit cucremMbl xuMmudeckux mneMeHToB /1. Y. Menaeneesa. [leproas! u rpynmbsl. @U3nyuecKuil CMBICH MOPSIIKOBOTO HOMEpA,
HOMEPOB IIEPUOJa U I'PYIIIBI DJIEMEHTA.

Crtpoenune atomoB. CoctaB aTroMHBIX siiep. M3oTombl. DnekTponbl. CTpoeHHE AIEKTPOHHBIX 000JIOYEK aTOMOB MEpBBIX 20 XMMUYECKUX
anemeHToB Ilepuomnueckoit cucremsr JI. M. MenneneeBa. XapakTepUCTHKa XMMHMUYECKOIO 3JIEMEHTA II0 €ro IoyokeHuro B llepuonmyeckont
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH HM3MCHEHHs PaJnyca aTOMOB XMMHMYECKHX DJIEMEHTOB, METAJUIMYECKHX M HEMETAUIMYECKUX CBOMCTB IO Ipynnam H



MIEPHOJIaM.
3nauyenue Ilepuonuueckoro 3akoHa u Ilepuognueckoil CUCTEMbl XMMHUUYECKHX AJIEMEHTOB IJid Pa3BUTHUS Hayku W npaktuku. J[. W.
MenpeneeB — y4€HbI UTPAKIaHKH.

Xumnueckasi cBs3b. KoBaneHTHast (mONsipHAasT ¥ HEMOJSIPHAsi) CBS3b. DJEKTPOOTPUIATEIHHOCTh XUMHUECKUX JIEMEHTOB. MloHHas

CBA3b.
CrenecHb OKHCIICHUA. OKHUCINTEIIHFHO--BOCCTAHOBUTEIIHLHEIC pPEaKnu. Hpoueccm OKHCJICHHMS U BOCCTaHOBJICHUSI. OKUCIUTEIN U
BOCCTaAaHOBHUTCIIN.

XUMUYeCKUI IKCIIEPUMEHT:
u3ydeHue 00pa3loB BEIIECTB METAJUIOB U HEMETAIIJIOB, B3aUMOJICHCTBUE THIPOKCH A IIUHKA C PAaCTBOPAMHU KHUCIIOT U LIEIOYEH, TPOBEICHUE

OTIBITOB, WJUTFOCTPHUPYIOUTUX MPUMEPbI OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEaknid (TOpeHre, PEeakiuy pa3ioKeHHs, COCTUHECHHS ).
MexnpeaMeTHble CBSI3U

Peanuzanus MEeXIpeaIMETHBIX CBSI3€H MPH W3YYEHUH XUMHH B 8 Kilacce OCYILECTBIISICTCS Yepe3 MCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-
-HAyYHBIX MMOHATHH, TaK U MIOHATHH, SIBIISIONINXCSI CHCTEMHBIMH JIJIS1 OTJICTBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO ITHKJIA.

OO01mure ecTeCTBeHHO--HAYYHbIEC MOHSTHS: Hay4YHBIH (DaKkT, TUMOTE3a, TEOpHs, 3aKOH, aHAIHW3, CHHTE3, Kiaccu(UKaIus, mepuoandHOCTb,
Ha6JIIOI[eHI/Ie, BKCHepI/IMeHT, MOI[GJII/IpOBaHI/Ie, I/ISMepeHI/Ie, MOJC/Ib, ABJICHUC.

®dusnka: Marepusi, aTOM, JJICKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIHJ, WU30TOMBI, PAJIUOAKTHBHOCTh, MOJIEKYJA, AJICKTPUUYCCKUN 3aps,
BEIIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHUE BEIECTBA, Ta3, GU3NIECKHE BETUINHBI, IUHUIIBI H3MEPEHHUS, KOCMOC, TUTaHETHhI, 3BE3/1b1, COHILE.

buonorus: porocunres, nprxanue, buocdepa.
I'eorpadust: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIC MOPOJIbI, MOJIE3HBIC HCKOMAEMbIE, TOTLTUBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUA IMPOI'PAMMBbI 11O XUMHNHn
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JJUYHOCTHBIE PE3YJbTATbDI

JIMIHOCTHBIC Pe3yJbTaThl OCBOCHHSI MPOTPaMMBbl OCHOBHOTI'O OOINEro OOpa3oBaHUs JOCTHTAIOTCS B XOJ¢ OOYYCHHS XHMHU B CJIMHCTBE
yqe6H0171 nu BOCHHT&TGHBHOﬁ ACATCIIBHOCTH B COOTBCTCTBUU C TpaI[I/II_[I/IOHHBIMI/I pOCCHﬁCKHMH COLII/IOKy.]'H:TypHBIMI/I n I[YXOBHO-HpaBCTBeHHBIMI/I
OCHHOCTAMM, HpI/IHHTI:IMI/I B OGH.[GCTBG HpaBI/IJ'IaMI/I n HOpMaMI/I IIOBCACHUA U CHOCO6CTBYIOT HpOI_[eCC&M CaMOIIO3HaHUsA, CaMOpaBBI/ITI/I}I nu
COIATM3AIINA 00yJarONTUXCSI.

JIMIHOCTHBIC Pe3ybTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCSA PYKOBOJCTBOBATHCS CHCTEMOM MO3UTHBHBIX IICHHOCTHBIX OPHEHTAIUN U
pacmnpeHI/Ie OIIbITa ACATCIIbHOCTHU HA eé OCHOBC, B TOM 4YHUCJIC B HaCTH:

1) naTpuoTHYeCKOro BOCIUTAHMSI:

LIEHHOCTHOTO OTHOILIEHUS K OTE€YECTBEHHOMY KYJbTYPHOMY, UCTOPUYECKOMY M HAYYHOMY HACIJIEINIO, TOHUMAaHUS 3HAYECHUS] XMMHUYECKOMI
HAyKH B ’KH3HU COBPEMEHHOTO OOIIEeCTBa, CIOCOOHOCTHU BIaIE€Th JOCTOBEPHON MH(pOpMaLel O MepeOBbIX TOCTHKEHUAX U OTKPHITUIX MUPOBOIl
U OTEUYECTBEHHOM XMMHHU, 3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHHUAX 00 yCTPOHCTBE MUPA U OOIIECTBA;

2) rpaIaHcKoOro BOCTIHTAHMS:

MIPEACTABICHNUS O COLMAIbHBIX HOPMAax M MPABWIAX MEKIMYHOCTHBIX OTHOLICHWH B KOJJIEKTHMBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B
0OIIIECTBEHHO TOJIE3HOM, YIEOHO-HUCCIEA0BATEIbCKOM, TBOPUECKOW M IPYTUX BHJAAX NEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM
JeSITEILHOCTH TIPY BBITIOJTHEHUHN Y4EOHBIX, MTO3HABATENBHBIX 3a/1a4, BBHIINOJHEHUH XMMHYECKHX SKCIEPUMEHTOB, CO3/IaHUHM y4eOHBIX MPOEKTOB,
CTpEMJICHUSI K B3aMMOIOHMUMAHHUIO U B3aMMOIIOMOIIM B Ipoliecce 3TOW y4eOHOW AEATeNbHOCTH, TOTOBHOCTH OIICHHWBATh CBOE MOBEICHHE U
MIOCTYIIKH CBOMX TOBAPUIIEHN C MO3ULIMN HPABCTBEHHBIX U ITPABOBBIX HOPM € YUYETOM OCO3HAHUS MOCIEICTBUN MTOCTYIIKOB;

3) HeHHOCTH HAYYHOI0 MO3HAHMS:

MHUPOBO33PEHUYECKUE TPEICTABJICHUS O BEIIECTBE U XMMHUYECKON PEAKIMH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U
COCTaBJISIOLIME OCHOBY JIJIsl TOHUMAHUS CYLITHOCTH HAyYHOU KapTUHBI MUpPA, PEACTAaBIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MIPUPO/ILI,
B3aMMOCBSI35X YEJIOBEKA C MPUPOTHON CPENOi, O POJIM XMMUHU B TO3HAHUU ITUX 3aKOHOMEPHOCTEH;

[IO3HABATENbHBIC MOTHBBI, HAllPaBICHHBIC Ha IOJTYYEHHE HOBBIX 3HAHUU O XUMHH, HEOOXOAWMBIC Uil OOBSCHEHHMS HAOJII0aeMbIX
IPOIIECCOB U SIBJICHUH, TO3HABATENbHOW, MH(POPMAITMOHHONW M YUTATEIbCKON KYJIBTYPHI, B TOM YHCIE HAaBBIKOB CAaMOCTOSITEIBHOH paboOTHI C
yu4eOHBIMU TEKCTaMHU, CIIPABOYHOW JHUTEPaATypOM, JOCTYIMHBIMU TEXHUUYECKHUMH CPEeICTBaMU MH(GOPMALIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOyYeHUI0 W T[03HAHMIO, JIIOOO3HATENBHOCTh, TOTOBHOCTb M CIIOCOOHOCTH K €aMOOOpa3oBaHMIO, TPOEKTHOW H
HCCJIEIOBATENIbCKOM I€ATEeIbHOCTH, K OCO3HAHHOMY BbIOOpPY HANpaBIE€HHOCTH U YPOBHS 00yUYeHHsI B ajbHeHIIEeM;

4) opMHPOBAHHS KYJILTYpPbI 310POBbS:

OCO3HAHHME LEHHOCTH >XU3HU, OTBETCTBEHHOI'O OTHOIICHHMS K CBOEMY 3[0pPOBbIO, YCTAaHOBKH Ha 3JIOPOBBIH 00pa3 »XH3HH, OCO3HaHUE
NOCJCACTBUM W HENpPUSATHE BPEIHBIX NPUBBIYCK (YIOTPEOJSCHHsS aJKOToJisi, HAPKOTUKOB, KYPEHHs), HEOOXOAMMOCTH COOJIIOJCHHS IPaBHI



0€30MacHOCTH MPH 0OPAIEHUH CXUMUYECKUMH BEIIECTBAMHU B OBITY M pealIbHOM KU3HU;

5) TpyaoBoro BocnuTanus:

MHTEPEC K MPAKTHIECKOMY U3YYEHHUIO TIPO(ECCHil U TPyia pasiiuHOro poja, yBaKEHHE K TPYLY M PE3YJIbTaTaM TPYIOBON JEATEILHOCTH, B
TOM YHCI€ HAa OCHOBE NPUMEHEHHS MNPEAMETHBIX 3HAHUM [0 XMMHM, OCO3HAHHBIM BHIOOP HWHAMBUAYAIbHOM TPAEKTOPHU MPOAOIKEHUS
00pa3OBaHMS C Y4ETOM JIMUHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMMHH, OOIIGCTBEHHBIX MHTEPECOB M HOTPeOGHOCTEH, YCIIEIIHOM
PO eCCHOHATBHON JATENFHOCTH M Pa3BUTHS HEOOXOMMMBIX YMEHHIA, TOTOBHOCT aalITHPOBATECS B MPOpECCHOHATBHON cpeje;

6) 3K0J0rMUECcKOro BOCTIHTAHNS:

HKOJIOTHYECKU LeJIeco00pa3Hoe OTHOIICHHWE K MPHUPOJE KaK HWCTOYHMKY KM3HM Ha 3emile, OCHOBE €€ CYIIECTBOBAHHUS, MOHUMaHHE
[IEHHOCTH 37I0POBOT0 M 0e30MacHOro odpasa >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DM3MUECKOMY U IICUXHUYECKOMY 3]I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI MPaBMJl 0€30MacCHOT0 MOBEIEHHS IIPU padoTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYALHX, yTPOKAIOIUX 310POBbIO U
JKU3HU JTIOJEH;

CIOCOOHOCTH MPUMEHATH 3HAHMSI, IOJy4aeMble IPU N3YUYECHUH XUMUH, TS pEIICHUS 3a/1a4, CBA3aHHBIX C OKPY’KaIOLIel MPUPOIHON Cpeioii,
JUIS TIOBBILICHUS YPOBHS SKOJIOTMYECKON KYJIbTYphl, OCO3HAaHUS TIJIOOAIBHOTO XapakTepa HSKOJOTHYECKUX NpoOjeM M MyTed HX pelieHus
IIOCPEACTBOM METOJOB XMMHH, HKOJOTMYECKOTO MBIIIJICHUS, YMEHHMS PYKOBOICTBOBATHCSA MM B II03HABATEIbHOW, KOMMYHUKATHBHON H
COLMAJIBHOM MPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATbBI

B cocrtaBe meranpenMETHBIX pPE3yNbTaTOB BBIACHSAIOT 3HAYUMBIC Ui (POPMHUPOBAHUS MUPOBO33PEHUs OOIEHAYYHbIE MOHATHS (3aKOH,
TEopHsl, PUHLIUI, TUMNOTe3a, (PaKT, cucrema, MpoLecc, HIKCHEPUMEHT U APYroe.), KOTOPbIE HMCIOJIB3YIOTCS B €CTECTBEHHO-HAYyUHBIX Y4EOHBIX
npeaMeTax M MO3BOJISIFOT HAOCHOBE 3HAHMM M3 3TUX NPEIAMETOB (OPMHUPOBATh HMPEICTABICHHE O LEIOCTHON Hay4YHOM KapTHUHE MUpA, U
YHUBEpCabHblE ydeOHbIE NeHCTBUS (03HABATEIbHbIE, KOMMYHUKATUBHBIE, PEr'YIATUBHBIE), KOTOpbIe 00eCeunBalOT (POPMUPOBAHNE TOTOBHOCTH
K CaMOCTOSATCIbHOMY INIAHUPOBAHUIO U OCYIICCTBJICHUTIO y‘-IG6HOﬁ,Z[€§IT€JILHOCTH.

ITo3HaBaTenbHBIC YHHBepcaJdbHble YueOHbIe AelicTBUsiba3oBble Tornyeckue neicTBus:

YMEHUS MCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJIEHNS IIPU OCBOCHUH 3HAHUH: PaCKpPbIBATh CMbICI XUMUYECKUX MOHATUH (BBIIEIATH UX
XAapaKTCPHBIC IMPU3HAKH, YCTAHABIIMBATL B3aUMOCBA3bL C IPYTUMU HOH}ITI/ISIMI/I), HUCIIOJIB30BAaTh INOHATHUA OJIA 00BACHEHNS OTACIBHBIX q)aKTOB )48
SIBJICHUH, BBIOMPATh OCHOBAHUS U KPUTEPHUM IS KIACCH(PHUKAIMU XUMUYECKUX BELIECTB U XUMHUECKUX PEAKLMH, YCTaHABIMBATH MPUYMHHO-
CJIEZICTBEHHBIE CBSI3U MEXIy OOBEKTAaMM W3Y4EHHUS, CTPOUTh JIOTUHMECKUE PACCYXJEHHUs (MHAYKTUBHBIC, I€AYKTUBHBIC, 10 AHAJIOTHH), JI€NaTh
BBIBOJIbI U 3AKJIFOUYCHHS;

YMEHUE TPUMEHATh B IMIpolecce IO3HAHUS TOHATHS (IPEIMETHblE W METalpeJMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
HCIIOJIb3YCMbBIC B XHMUMH, HpGOGpaSOBBIBaTI: IIUPOKO MNPUMCHACMBIC B XUMHU MOJCIIBHBIC TPCACTABICHUA — XUMHYECKHI 3HaK (CI/IMBO.H
3JIEMEHTAa), XUMUYecKas (opMysia U ypaBHEHHE XMMHUYECKON peakiuuu — MPH PElIeHUH Y4eOHO-TIO3HABATENBHBIX 3a/ad, ¢ Y4ETOM ITHX
MOJENIBHBIX MPEICTABICHUM BBIABIATH W XapaKTEpU30BaTh CYLIECTBEHHbIE IPHU3HAKU H3Yy4aeMbIX OOBEKTOB — XUMHMUYECKHX BEILECTB U
XMMHUYECKHX PEaKLUil, BEISBIATH O0IIME 3aKOHOMEPHOCTH, IPUUYMHHO-CIICICTBEHHBIE CBA3HM UIIPOTUBOPEUUS B U3Y4aEeMBbIX IIPOLIECCAX.



ba3oBrble uccienoBaTebCKUeE AeHCTBHA!

YMEHHE HCIIOJIb30BaTh MOCTaBJICHHbIE BOMPOCHl B KAU€CTBE MHCTPYMEHTA MO3HAHUS, a TAKKE€ B KAUeCTBE OCHOBBI JUIsl (POPMHUPOBAHUS
TUIOTE3bl IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;

nproOpeTeHre OMbITa MO IJIAHUPOBAHUIO, OPTaHM3ALUUN U TPOBEACHUIO YYCHHYECKHX 3KCIIEPUMEHTOB, YMEHHE HaOI0JaTh 3a XOJOM
npoliecca, CaMOCTOSTEILHO MPOrHO3UPOBATh €r0 Pe3yibTar, (GOopMyIHpoBaTh O0OOIIEHHS M BBIBOABI MO pe3yibTaTaM MPOBEIEHHOIO OIIbITA,
MCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOIeNIaHHOM padoTe.

Paborta ¢ nundopmanueii:

yYMEHHUE BBIOMpaTh, aHAIM3UPOBATH M HHTEPIIPETUPOBATh HH(OPMALIMIO PA3IMYHBIX BUJOB U (POPM IMPEICTABICHHS, TOTy4aeMyI0 U3 Pa3HbIX
UCTOYHUKOB (Hay4yHO-TIOMYJISIpHAs JIMTEpaTypa XMMHYECKOTO COJep KaHus, CIIPpaBOYHbIe1ocoOus, pecypchl MIHTepHETa), KpUTHUECKH OI[CHUBAThH
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(OPMALIHIO;

yYMEHHE MPUMEHSTh pa3IMYHble METOJbI U 3aMpOChl MPU MOUCKE U 0TOOpe MH(OPMALIUK M COOTBETCTBYIOIIMUX JaHHBIX, HEOOXOAUMBIX IJIs
BBITIOJIHEHUST y4EOHBIX W TO3HABATEIbHBIX 33734 OINpPENeNEHHOr0 THIA, MTPUOOPETEHHE OMbITa B OOJACTH HCIOJb30BAHUS HH(OPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TE€XHOJIOTUH, OBJIaJIeHHE KYJIbTYpO aKTHMBHOI'O HCIIOJIb30BAHUS PA3IMYHBIX MOMCKOBBIX CHCTEM,CaMOCTOSITEIbHO BbIOUPAThH
ONTUMAJBbHYI0 (GOpMYy TpelcTaBieHHUs] MHGOPMAIMU W WUJUTIOCTPUPOBATH peEIIaeMble 3aJaud HECIOKHBIMH CXEMaMHM, JuarpaMMaMu, IpYTrUMH
dopmamu TpapUKU ¥ UX KOMOWHAIMSIMU;

YMEHUE UCMOJb30BaTh W AHAIM3MPOBATH B Ipolecce Y4eOHOW M HCCIIEeNOBATENbCKOM AEATENbHOCTH HH(OPMAIMIO O BIUSHUH
MIPOMBIIIIEHHOCTH, CEIBCKOTO X0341CTBA U TPAHCIIOPTa HA COCTOSIHUE OKPYKAIOIIeH MPUPOAHON CPEIbl.

KoMMyHUKaTHBHBbIE YHHBepCaIbHble YUeOHbIe el cTBHUA:

YMEHUS 3a/1aBaTh BOIPOCHI (B X0Ji¢ auanora u (Win) JUCKYCCHHM) IO CYIIECTBY 00CYXIaeMON TeMbl, (JOPMYJINPOBATH CBOHM MPEIOKEHUS
OTHOCHTEJIBHO BBITIOJTHEHUS MPEATIOKECHHOM 3a/1auu;

YMEHUS TPEACTABIATh MOJYYCHHbIE PE3yIbTaThl MO3HABATEIBHOM NESATEIHLHOCTH B YCTHBIX M MHUCbMEHHBIX TEKCTaxX; JeaTh MPE3eHTAIHIO
pe3yabTaTOB BBINOJHEHUS XMUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOpHOTO OMbITA, JIAOOPATOPHOW pabOTHI MO HCCIEIOBAHUIO CBOMCTB BEIIECTB,
y4eOHOT0 TTPOEKTA);

yMeHHsI Y4eOHOT0 COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW IO3HABATENIbHOI M MCCIIEN0BATENbCKON AEATEIbHOCTU TPU PELICHUN
BO3HHUKAIOIIKX MPOOJIEM HAa OCHOBE Y4€Ta OOLIMX MHTEPECOB M COTJIACOBAHUS MO3UIMIA (00CYKIeHHS, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMBI»,
KOOPJMHAIIMS COBMECTHBIX IEHCTBUMN, ONpeieNieHIe KPUTEPHUEB 110 OI[CHKE KaueCTBA BHIMIOJIHEHHON pabOThI U IpyTHE).

PeryasiTuBHble yHUBepcaJIbHbIE Y4eOHbIE 1eCTBUSA:

YMEHHE CaMOCTOSITENIbHO OMNPENENiTh IeNIU JeATENbHOCTH, IUIAaHUPOBAaTh, OCYILIECTBIATh, KOHTPOJIMPOBATH U MPH HEOOXOIUMOCTHU
KOPPEKTUPOBATh CBOIO JEATEIBHOCTh, BBIOMpaTh HambOosee H(PPEeKTUBHBIE CMOCOOBI pelieHus YYeOHBIX | T03HABaTEIbHBIX 3ajad,
CaMOCTOSITENIFHO COCTAaBJIATh MM KOPPEKTUPOBAThH MPEAJIOKEHHBIM alrOpuTM JCHCTBUI MPH BBHITOIHEHUH 3a/laHUI ¢ yYETOMIOIYUYEHUSI HOBBIX
3HaHUH 00 M3ydaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIMAX, OLEHUBATh COOTBETCTBHME IOJIYUEHHOTO pe3yibTaTa 3asBICHHON LENH, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEAIaraeéMble B YCIIOBUU 3a1aHUM.



NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMeTHBIX pe3yabTaToB IO OCBOCHHMIO O0S3aTEIBHOTO COJACP)KAHUs, YCTAaHOBICHHOTO JaHHOW (exepanbHON paboueit
POTPaMMOii, BEIICTISIFOT: OCBOCHHBIE OOYYAIOUIMMHUCS HAy4YHBIC 3HAHHS, YMEHHUS MU CHOCOOBI JeMCTBUH, crienu(HuuecKue JUIsl MpeIMETHON
o0mactTi «XUMHUS», BUIBI IEATEILHOCTH IO MOJIYYEHUIO HOBOTO 3HAHMS, €r0 MHTEPIIPETALUH, MPEOOPa3OBaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
Y4EOHBIX ¥ HOBBIX CUTYalHsIX.

K xonmy oOyuenus B 8 kjacce mpenMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)aTh c(hOPMUPOBAHHOCTH Yy OO0yYArOIIUXCS

YMEHHM:

PacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKUX MOHATUN: aTOM, MOJIEKYJa, XUMUYECKUHN JIEMEHT, MPOCTOE BEILECTBO, CI0KHOE BEIIECTBO,
cMech (OHOpPOJIHAs U HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCUTEIbHAS aTOMHAs M MOJIEKYJIIpHAas Macca, KOJIMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsl Macca, MaccoBas JOJiI XUMHUYECKOTO JJEMEHTa B COCAMHEHHH, MOJSIPHBIM O0BEM, OKCHI, KHCJIOTa, OCHOBAaHUE, COJb,
AIIEKTPOOTPHUIIATETILHOCTh, CTENEHb OKHCICHUS, XUMHUYECKas peakius, Kiaccu(UKaIus peakluil: peakiuu COCTUHEHHS, PEaKIuu
pa3ioKeHus, peakluy 3aMelIeHUs, PeakMi OOMEHa, 3K30- U 3HJIOTEPMUYECKHE PeaKkIuu, TEIIoBoi 3(deKT peakuuu, sapo aToma,
9JIEKTPOHHBIN CION aToMa, aTOMHAas OpOUTalb, paJgnyC aTOMa, XMMHYECKas CBA3b, MOJSPHAs U HEMOJspHAasl KOBAJIGHTHAs CBS3b, HOHHAS
CBsI3b, HOH, KATHOH, aHHOH, PACTBOP, MaccOBasi JAOJIs BEIIeCTBa (TIPOIICHTHAS] KOHIIGHTPAIIHSI) B PACTBOPE;

WIUTIOCTPUPOBATL B3aMMOCBSA3b OCHOBHBIX XWMHYCCKHUX IOHATHU U NPpUMCHATH O9TU TOHATUA IMIPHU OINKMCAHUK BCIICCTB H HX
MIPEBPAILICHU;

UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JUIS COCTaBJICHUs ()OPMYJT BELIECTB U YPaBHEHUN XMMUYECKHUX PEaKIIHii;

ONpeaAC/IsITb BAJICHTHOCTL AaTOMOB 3JICMCHTOB B 6I/IHapHI>IX COCANHCHUAX, CTCIICHb OKMCIICHUSA 3JICMCHTOB B 6HHapHBIX COCAUHCHUAX,
NPUHAIICKHOCTh BEIIECTB K ONpeAeIEHHOMY KJacCcy COSAMHEHHUH 1Mo ¢opMmynaM, BUA XUMHUYECKOW CBs3M (KOBAJICHTHAs W MOHHAs) B
HCOPTaHUYCCKUX COCAUHCHHUAX,

packpsiBaTh cMbica [lepronnueckoro 3akoHa J[. 1. MenneneeBa: 1eMOHCTpUPOBATh MOHUMaHUE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX 3JIEMEHTOB OT MX mosoxeHus B [lepuoauueckoil cucreme, 3aKOHOB COXpPaHEHHs] MacChl BELIECTB, IOCTOSTHCTBA COCTaBa,
ATOMHO--MOJICKYJISIPHOTO y4€HUsl, 3aKOHa ABOTaJpo;

OIKCBIBATh U XapakTepu3oBaTh TabnuuHyo Gopmy [lepnonnueckoil cMCTEMbl XUMUYECKHUX SIIEMEHTOB: pPa3inyarh MOHATUS «TJIaBHAS
noarpynma (A-rpynmna)» u «mobounas noxarpymnmna (b-rpynma)», manble U OONbIIME MEPUOABI, COOTHOCUTh O0O3HAYEHHMs, KOTOPHIC
umerorcss B tabnuue «llepuoanueckas cuctema xumuueckux snemeHToB J[. M. MenneneeBay ¢ 4YHCIOBBIMU XapaKTEPUCTHUKAMHU
CTPOCHHSI aTOMOB

XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sapa, o0IIee YMCIO0 JEKTPOHOBU PACIIPEICTICHUE UX 110 JIEKTPOHHBIM CIIOSIM);
KJIaccu(UIUPOBaTh XMMUYECKHE JIE€MEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMUUECKUE PEaKUuu (110 YUCIYy U COCTABY YYaCTBYIOIIUX B
PEaKIIMUBEIIECTB, IO TETIOBOMY d(PdeKTy);

XapaKTepu30BaTh (OMHCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PAa3IMYHBIX KJIACCOB, MOATBEPXKAAs OMHCAHUE MPUMEpPAMHU
MOJIEKYJIIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKLIUM;



IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCHMOCTH OT HX Ka4eCTBEHHOI'O COCTaBa, BO3MOXKHOCTH IPOTEKaHWS XHMHYECKUX

IIPEBPALICHUN B PA3JIUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCHUTENIBHYIO MOJICKYJSPHYIO M MOJISIPHYIO MAacChl BEILIECTB, MACCOBYIO JIOJII0O XMMHUYECKOTO 3JIEMEHTa Mo (opmyIe

COCIMHEHMS, MAaCCOBYIO JOJIIO BEILIECTBA B PaCTBOPE, IIPOBOAUTD PACUETHI 110 YPABHEHUIO XUMUUECKOU pEaKIvy;

IPUMEHATh OCHOBHBIE OINEPALUU MBICIUTEIbHON NESITEIbHOCTH — aHaJIM3 U CHHTE3, CpPaBHEHHE, O0OOIEHHE, CHCTEMAaTHU3aLUIO,

KJIacCU(UKALIMIO, BBISIBIEHUE NPUYUHHO--CICICTBEHHBIX CBA3€M — I M3y4eHHUs CBOWCTB BEIIECTB M XMMHUYECKHX PEAKIMH,

€CTECTBEHHO-HAYUHBIE METObI IO3HAHUS — HAOII0/IeHHE, U3MEPEHUE, MOJICIIMPOBAHUE, IKCIIEPUMEHT (peallbHbI U MBICIICHHBIN);
CIIeZIOBaTh IpaBHJIaM IO0JIb30BAHUS XMMHUYECKOM MOCyHoil M 1a0opaTOpHBIM 00OpyIOBaHHMEM, a TaKXKe IMpaBHJIaM OOpaIIeHUs C

BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHMSMH II0 BBIIOJHEHHIO JTAOOPATOPHBIX XMMUYECKHX OIBITOB MO MOIYYCHHIO M COOMpPAHHIO
ra3000pa3HBIX BEHIECTB (BOJOPOJA M KHCIOPO/Ia), IPUTOTOBICHUIO PACTBOPOB C ONMPEAEIEHHON MacCOBOM 10el pacTBOPEHHOTO BEIECTBA,
IUIAHUPOBATh M MPOBOJUTH XUMHUECKHE HKCIEPHUMEHTHI IO PACIO3HABAHMIO PACTBOPOB MIETOYEH M KHUCIOT C MOMOUIbIO MHIWKATOPOB
(maxmyc, GpeHondranenH, METUIOPAHXK U APYTHE).

TEMATHYECKOE INTAHUPOBAHHE

8 KUIACC
KoanuecTBo yacoB
HaunmenoBanue pa3aeoB u JIEKTPOHHBIE JedATeIbHOCTD
KonTtp. [pakr
TeM NMPOrpamMMbl Bcero (undposbie) YU TeIsA
padoTe! padoTeI o0pasoBaTeabHbIC
pecypcsl
Pa3nesn 1. [leppoHavyajbHbIe XUMHUYECKHE MOHATHS
XuMHS — BaKHast 00J1acTh pa3BUTHE: TTO3HABATEIBHOU
11 €CTECTBO3HAHUSA U 5 0 5 bubmuorexa [JOK AKTUBHOCTH,
' MPaKTHYECKOM e TENbHOCTH https://m.eds00.ru/7f4183 CaMOCTOATCILHOCTH,
7c HMHUIUATHBBI, TBOPUCCKUX
HeJioseka CrIocoOHOCTEM
19 BemecTBa u xuMuueckue 15 5 0 Bbu6nuorexa [JOK opranusamus hopm
' peaximu https://m.edsoo.ru/7f4183 MHAMBAAYATLHOM H
7c TPYIIIOBON yueOHOM
T NesTeIbHOCTH
MpHUBJICYCHNE BHUMAHUSI K
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LIEHHOCTHOMY aCIIeKTy
W3y4aeMbIX SIBICHHUI

Hroro no pazneny

20

Paznen 2. Baxueiimme npeacTaBuTe/ M HEOPraHu

YE€CKHUX BEIIECCTB

21 Bo3nyx. Kucnopon. [lonsitue 6 0 bubmmoreka [JOK WHULUHAPOBAHUE U
' 00 oKcHIax https://m.edsoo.ru/7f4183 | TOAACPKKA }
7c HCCIIEIOBATENbCKOM
B JeSITebHOCTH
99 Bonopoa.Ilonsitue o kucmorax 8 0 Bbu6nmuorexa [JOK WHULUHAPOBAHUE U
U COJISIX https://m.edsoo.ru/7f4183 | TOAACPKKa
7c HCCIIeIOBATEILCKOM
B NeSITeNIbHOCTH
53 Boga. PactBopsl. [Tonsitue 06 5 1 bubmuorexa [JOK pasBUTHC:
' OCHOBaHMSAX https://m.eds00.ru/7f4183 TO3HABATCILHON aKTHBHOCTH,
7c CaMOCTOSITEITbHOCTH,
VHUIUATUBBL, TBOPYECKUX|
CIIOCOOHOCTEH
OpraHu3aIus dbopm
VHIUBUyaIbHON U
TPYIIIOBOI y4aeOHOH
NesTebHOCTH
24 OCHOBHBIE KJIaCCBI 11 1 bubmmoreka [JOK pa3BUTHE: NTO3HABATEIBHOU
' HEOPraHUYECKUX COETUHEHUI https://m.edso00.ru/7f4183 | aKTHBHOCTH,
7c CaMOCTOSITENIbHOCTH,
o WHUIUATUBBI, TBOPUECKUX
crocoOHOCTeH
Hroro mo pazaeny 30

Pasznea 3. [lepuoagnueckuii 3axoH u Ilepuognyeckas cucrema xummuueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUN
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[lepuonuueckuii 3aKOH U pa3sBHUTHC:
31 Tleprouteckas cucTeMa . bubmuoreka [JOK MMO3HABATEIHHON AKTHUBHOCTH,|
' XHMHYECKHX 3ementon JI, V. https://m.edso0.ru/7f4183 |caMOCTOATEIbHOCTH,
Menpene-eBa. CTpoeHue aroma fc MHULPATHBRT, TROPHECRIN
CIIOCOOHOCTEH
OpraHu3aIus dbopm
VHIUBUyaJIbHON U
TPYIIIOBOI y4eOHOH
NEeATEIbHOCTH
XuMH4ecKas CB3b. pa3BUTHC:
3.2 OKHCIHTEIBHO- 8 bubnuorexa [IOK [M03HABATEIHLHON AKTHBHOCTH,|
https://m.eds00.ru/7f4183 |camocTosTenpHOCTH,
BOCCTAHOBHUTEJIbHBIC PEAKITUN 7c
1C WHHIIMATHBBI, TBOPUYECKUX|
CITOCOOHOCTEH
OpraHu3anus bopm
VHIUBUyaIbHON u
rpyIMIoOBOH yueOHOH
NEeATeIIbHOCTH
bu6nmmorexa [IOK
Hroro mo paseny 15 https://m.edsoo.ru/7f4183
7c
bu6nmmorexa [IOK
PeszepBHOE Bpems 3
https://m.edsoo.ru/7f4183
/c
OBIIEE KOJIMYECTBO YACOB 68

IHOITPOT'PAMME
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INOSICHUTEJIBHAS 3AIIUCKA
MunncrepcTBo npocseniennst Poccuiickon denepanuu

MunuctepcTBo 00pa3zoBanus CTaBPOMOILCKOTO Kpast
Komurer obpazoBanust anMuHUCTpauu ropoaa CtaBponoss
MynuunaisHOe aBTOHOMHOE 001Ieo0pa3zoBarenbHoe yupexaenue rumHaszus Ne 24 ropoma CtaBpoross

MMEHM reHepai-jaenTeHanTa roctnuu M. fnposa

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO

Ha 3aCeaHuU METOJNYECKOTO 3aMEeCTUTENb JupeKTopa 1o Y BP IPUKA30M JUPEKTOPA
00BbEMHEHUS yUNUTENEN ot 30.08.2024 r. Ne 133-O/1
€CTECTBEHHOHAYYHbBIX [IPEAMETOB H.II. I'epmanoBa

npoTokoJ1 oT 29.08.2024 r. Ne 1

PABOYAS ITPOT'PAMMA

yuedHoro npeamera « XuMus. bazoBbiid ypoBeHb»

U1 o0ydarommxcs 9 kinacca
Cpok ocBoeHus nporpaMmsl 1 roga

CocraButens: Tapacosa [.M.

YUUTCIIb XUMHUHU

2024 1.



IHosicHuTeabHAA 3aNMCKA

[TporpammMa o XMMHHU Ha ypOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHMsI COCTABIEHA HA OCHOBE TPEOOBAHMM K pe3ysIbTaTaM OCBOECHUSI OCHOBHOM
00pa3oBaTeNbHON MPOTrpaMMbl OCHOBHOTO 00111eT0 00pa3oBanus, nmpeacrasieHHbIXB PI'OC OO0, a Takke Ha OCHOBE (enepaabHOi paboueit
IIPOrpaMMbl BOCIIMTAHUS U ¢ Y4ETOM KOHLENINHU NpenoaBaHus yueOHOro mpeamera «XuMus» B 00pa3oBaTeNbHbIX opraHu3anusax Poccuiickoit
denepanuu.

[TporpammMa o XuMuu Aa€T MpeCTaBIEeHUE O LEIX, 00Iel cTpareruu o0y4eH sl, BOCIIUTaHUsI U pa3BUTUs 00yJaroIUXcs CPEeACTBAMU
y4eOHOTO0 MpeiMeTa, YCTaHABINBAeT 00s3aTeIbHOE IPEIMETHOE COAEep)KaHue, IPEIyCMaTPUBAET pacpeiesICHHE €ro 1o Kiiaccam 1
CTPYKTYPHUPOBAHUE M0 pa3jiesiaM U TeMaM IPOrpaMMBbl 110 XUMHUH, ONPEEsIeT KOJINYECTBCHHbBIE U KaUeCTBEHHBIE XapaKTEPUCTUKU COEP KaHuU,
PEKOMEHAYEMYIOIOCIEI0BATEIbHOCTh U3YUCHUSI XUMUU C YUETOM MEKIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTHKH y4eOHOT0 Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00y4aroLINXCsl, ONPEEIAeT BOZMOKHOCTH MpeAMETa Ul peaau3aliy TpeOOBaHUH K pe3yabTaTaM OCBOCHHUs
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMBbl Ha YpOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHMsl, a Tak)Ke TpeOOBaHUN K pe3ysbTaTaM 0OyueHHUs] XUMHH Ha
YPOBHE 1ieJIel U3y4eHUs IPEeMETa U OCHOBHBIX BUJIOB Y4€OHO-TI03HABATEIbHON AEATEIBHOCTH 00YYarOIIErocs 1o OCBOCHUIO y4eOHOro
CoJIep KaHusI.

3HaHuE XUMHHU CIIY>)KUT OCHOBOH JUTsl YOpMUPOBAHMS MUPOBO33pEHHS 00yUarOIIErocs, €ro NpeACcTaBIeHUH 0 MaTepHAIbHOM €INHCTBE
MHpa, BAKHYIO POJIb UTPAIOT POPMHUPYEMBbIE XUMHUEH MPEICTaBICHHUS O B3aUMOIIPEBPAILICHHUSIX YHEPTUU B 00 HBOJIOILMH BEIIECTB B IPUPOJIE, O
MyTSIX PEHICHUs TII00ATBHBIX TTPOOJIEM YCTOMYMBOTO PA3BUTHSI YETIOBEYECTBA — CHIPHEBOM, YJHEPTETUUCCKOM, TTUIIICBOW U SKOJIOTUYECKON
0€3011acCHOCTH, TPOOIIEM 3IPaBOOXPAHEHHUSL.

N3ydenune xumuu:

- CHOCOOCTBYET  peajiu3allid  BO3MOXKHOCTEH Ui caMOpa3BUTHS KPOPMUPOBAHUS KYIbTYPbI TUYHOCTH, €€ 00IIeH 1
(GyHKIIMOHAIBHOW IPaMOTHOCTH;BHOCHUT BKJIAJ B (POPMUPOBAHNE MBILUICHUS U TBOPUYECKUX CIIOCOOHOCTEN 00y4aroImnXCsl, HABBIKOB ux
CaMOCTOSITENIbHOW  y4eOHOM JeATeIbHOCTH,IWKCIIEPUMEHTAIBHBIX UCCIIEA0BATEILCKUX YMEHUH, HEOOXO/IMMBIXKAaK B

MOBCEHEBHOM JKU3HH, TaK M B MPOPECCUOHATHHOU ACATEIHHOCTH,

-3HAKOMUT CO CTIEIM(PUKOI HAYyIHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI IIEIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPOIBI U YEJIOBEKA, SIBIISCTCS
OTBETCTBEHHBIMATAIIOM B ()OPMUPOBAHUHU €CTECTBEHHOHAYYHON IPaMOTHOCTH O0yUJarOIINXCS,

-CIIOCOOCTBYET (DOPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHOHAYYHBIM 3HAHUSM, K IPUPOJIEC, K YEIIOBEKY, BHOCUT CBOU

BKJIaJl B 9KOJIOTUYECKOEC0Opa3oBaHUE O0YJAFOIITIXCS.

JlanHble HampaBIeHUS B 00y4YEeHUU XUMUU 00€CTIEUNBAIOTCS crienu(uKoiicoaepkanusi yaeOHOTO MpeaAMeTa, KOTOPBIN SBISETCS
MeJaroruyecky aJanTHPOBAHHBIM OTPaXKCHHEM 0a30BOM HAYKH XMMHH Ha ONPEACIEHHOM dTare e€pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0011IeT0 00pa30BaHUsl OPUESHTHPOBAH Ha OCBOCHUE 00 YUaIOIIUMUCS CUCTEMBI TIEPBOHAYATBLHBIX
MOHATHI XUMHUH, OCHOB HEOPTaHUYECKON XUMUH.

CTpyKTypa copepKaHusl MPOTrpaMMbl IO XUMHUH c(hopMHpOBaHA HA OCHOBE CUCTEMHOTO moaxo/1a K e€ u3yueHuto. Comeprkanue
CKJIQJILIBACTCS U3 CUCTEMBI TTOHATHUH O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TIOHITHI 0 XUMudeckoipeakuu. O0e 3TH CUCTEMBI
CTPYKTYPHO OPTaHM30BaHbI IO MPUHIIMITY TOCJIEI0BATEILHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUUECKUX MPE/ICTABICHUN PA3HOTO YPOBHSL:

— aTOMHOMOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCET0 €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOCHUH aTOMa U XUMHYECKOM CBSI3H;



— TpeAcTaBlIeHUM 00 3JEeKTPOTUTHUECKON AUCCOIUAIINH BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HaAHUS PACCMATPUBAIOTCS HA OCHOBE IMITMPUIECKU MOTYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO
OT OJIHOTO YPOBHSI K IPYTOMY, BBIMOJHSSA GYHKIIMN OOBSICHEHUS U TIPOTHO3UPOBAHUSICBOMCTB, CTPOEHUS M BO3MOXKHOCTEH MPAKTHUECKOTO
MPUMEHEHHUS U TIOTyYSHUS N3Y4aeMbIX BEIICCTB.

OcBoeHue MPorpaMMbl IO XMMHH CIIOCOOCTBYET (POPMHPOBAHUIONPEICTABICHUS O XUMUYECKOM COCTABIISAIONIEH HAYYHON KapTHUHBI MUPA B
JIOTUKE €€ CHCTEMHOM MPUPOIbI, IEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJIaM TIO3HaHMs B HayKe. M3ydeHrne XuMun MPOUCXOIUT C
IPUBJICYCHHEM 3HAHUM W3 paHee HM3YyYEHHBIX Y4eOHBIX HpeaMeToB: «OKpyKalolUid MHPY,

«buonorus. 5—7 knacco» u «duszuka. 7 Kjaace.

[Tpu U3ydeHNN XUMUU TPOUCXOAUT (HOPMUPOBAHHUE 3HAHUI OCHOBXMMHUYECKOW HAyKH KaK 00JaCTH COBPEMEHHOI'O €CTECTBO3HAHUS,
MPAKTUYECKON JAESITETbHOCTH YeJIOBEKa U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHL. 3a/1ada y4eOHOTO MpeMeTa COCTOUT B
(bOpMHUPOBAHUH CHCTEMBI XUMHUYECKUX 3HAHUN — BaKHEHIINX (DAKTOB, TOHATHI, 3aKOHOB U TEOPETUUCCKUX MOJIOKEHUH, TOCTYITHBIX 0000IICHUIA
MHUPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HAyKH, B
MPUOOIIEHNHN K HAyYHBIM METO/IaM MO3HAHUS IPU M3YYEHUH BEUIECTB U XUMUYECKUX peakiuii, B pOpMHUPOBAHUH U PA3BUTUHU TTO3HABATEIbHBIX
YMEHHI U UX IPUMEHEHUH B Y4eOHO-TTI03HABATEIHHOW U yU4eOHO-UCCIEA0BATEIBCKOM IeATeThbHOCTH, OCBOCHHUH MPaBUJI 0€30MacHOT0 00paIieHus
C BEIIECTBAMHU B MTOBCEHEBHOMN KU3HU.

[Ipu u3yueHNM XMMUU Ha YPOBHE OCHOBHOTO 00IIIero 00pa30BaHus BAXKHOE 3HAYCHHE MPUOOPENTH TaKue IIeNd, KaK:

— (opMupOBaHHE UHTEIJIEKTYaJIbHO Pa3BUTOI JIMYHOCTH, TOTOBOI K CaMO0Opa30BaHUIO, COTPYTHUYECTBY, CAMOCTOSITETbHOMY IPUHSATHIO
pelIeHU, CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIFOIIMMCSI YCIIOBUSIM KHU3HU;

—  HampaBJIEHHOCTb OOYYEHMsS Ha CUCTEMATUYECKOE MPUOOIIEHNE00y aronIXcs K CaMOCTOSATEIbHON TO3HABATEILHOMN 1€ATEIbHOCTH,
HAyYHBIM METOJIaM MTO3HAHUS, (POPMUPYIOIINM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEH KXUMUU;

— obecnieyeHue yCI0BUM, CIOCOOCTBYIONMIUX TPHOOPETCHHUIO 00YJIAIOIITUMUCS OMbITa pa3HOOOPA3HOM NESITEIbHOCTH, TTO3HAHUS U
CaMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB (KIFOUEBBIX KOMIETCHIINI ), IMEIOIINX YHUBEPCAIILHOE 3HAYCHUE IIAPA3TUYHbBIX BUIOB JESTEIBHOCTH;

—  ¢opMmupoBaHue oOuieil pyHKIIMOHAIBHON U €CTECTBEHHOHAYYHON TPAMOTHOCTH, B TOM YHUCJIE YMEHHUI OOBSICHSITD U OLICHUBATh SBJICHUS
OKPYKAIOIIET0 MUPA, UCTIONB3Yys 3HAHUSI U OTIBIT, TIOTYyYCHHBIC TIPU U3YICHUUXUMUH, IPUMEHSTH UX TIPH PEIICHUU TPOOJIeM B TOBCETHEBHOM
KU3HU U TPYAOBOH €ATEIbHOCTH;

—  ¢opMupoBaHHE y 00YJIAOMIMXCS TYMAaHUCTHYECKUX OTHOIICHUH, TOHUMAaHUS IIEHHOCTH XUMHUYECKUX 3HAHUM JTsI BRIPAOOTKH
9KOJIOTHYECKH 11e71eco00pa3HOro MoBeeHUS B ObITY U TPYAOBO EATEIHHOCTH B IENIIXCOXPAHEHUS CBOETO 3JI0POBbs U OKPY KaIOLIeH MpupoHOn
Cpenbl;

— pa3BUTHE MOTUBALUU K 00Y4YEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO HCAMOBOCITUTAHUIO HA OCHOBE YCBOCHHSI O0IIIEYEIOBEYECKUX
[IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQIIIS U HANPABIEHHOCTH AaTbHEHIIIETO 00YICHHMSI.

O611ee uncIo YacoB, OTBEAEHHBIX VI U3YYEHHsI XUMUU Ha YPOBHEOCHOBHOT'O 00IIero 0Opa3oBaHus, COCTaBIsAeT B 9 kiacce — 68 yacos



COHAEPXXAHUE OBYUEHN A
9 KUIIACC

BemrecTBo  XUMHYeCKasi peaKIus

[lepuoanueckuii 3akoH. [lepuoanueckas cucrema xumuieckux 3aeMeHToB .M. Menaeneea. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB XMMUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIMs, KAIbLHS U UX COCAMHEHUN B COOTBETCTBUU C TOJIOKEHUEM
3neMeHTOB B [leproinueckoi cucTtemMe u CTPOEHUEM X aTOMOB.

CrtpoeHnue BemecTBa: BUAbl XUMUYECKOHN CBsA3U. THUIIBI KPUCTAITUIMYECKUX PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA
KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMUYECKOW CBSI3H.

Krnaccudukanust 1 HOMEHKIJIaTypa HEOPTaHUYECKUX BEIIEeCTB. XMMHUECKHUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIaccaM
HEOPraHWYECKUX COCAMHEHUM, TeHETUYECKAas CBA3b HEOPraHUYECKHUX BELIECTB.

Knaccudukanust XMMHUYEeCKUX PEAKIINHA 10 pa3InYHBIM IPU3HAKaM (T10 YUCIYU COCTABY YYACTBYIOIIHUX B PEAKIIMH BEIIECTB, MO TEIUIOBOMY
3 dexTy, Mo U3MEHEHUIO CTETICHEW OKUCIICHHSI XUMUUIECKHUX JIEMEHTOB, TI0 00paTUMOCTH, TI0 YYaCTHIO KaTan3aTopa). JK30- U
SHAOTEPMUYECKHUE PEAKIINHU, TEPMOXUMUUYECKUE YPABHEHUSI.

[TonsiTre o ckopocTu XUMHUecKoi peakuuu. [ToHsTHe 06 00paTUMBIX M HEOOPATUMBIX XUMUYECKUX peakuusax. [[oHATHE O TOMOTEHHBIX U
rereporeHHbIX peakuusx. [lonsitue o katanusze. [lonsTue o XuMuyeckoM paBHOBecUU. PaKTOPHI, BIUAIONINE HA CKOPOCTh XUMUYECKON peakuu u
MOJIOKEHNE XUMUYECKOTO PAaBHOBECHS.

OKHCTUTENEHO-BOCCTAHOBUTEIBHBIC PEAKITNH, SJICKTPOHHBIN OallaHC OKUCIUTEIHHO-BOCCTAHOBUTENILHON peakinuu. CocTaBleHUE
ypaBHEHUU
OKHUCJIUTEITLHO-BOCCTAHOBUTENBHBIX PEAKIIUH C UCIIOIH30BAaHHEM METO/1a JIEKTPOHHOTO DaiaHca.

Teopust 3AEKTPOTUTUYECKON AUCCOIUALIMKI. DIEKTPOIUTHI U HEINEKTPOJIUTHI. KaTHOHBI, aHMOHBI. MeXaHu3M AUCCOIMAIIMU BEIIECTB C
Pa3TUYHBIMU BUAAMUXUMUYECKOU cBsi3u. CrerneHs aucconuanuu. CUIbHBIC U cTa0bIe SJICKTPOIHUTHI.

Peakuuu nonnoro oOMeHa. Y cjaoBHs MPOTEKaHUs peakliii HOHHOTO 0OOMeHa, MOJIHBIE U COKpaIllEHHbIE HOHHBIE YPAaBHEHUS PEaKIUil.
CBoiicTBa KHUCIIOT,0CHOBAaHUI U COJIEH B CBETE MPEJICTABICHHUM 00 3IEKTPOIMTUYECKOM nuccoranuu. KauecTBeHHbIE peakliiy Ha MOHBIL.
[TonsiTHE 0 TUIpONIH3E CONEH.

XUMHYECKHH IKCIIEPUMEHT:

03HAKOMJICHHE C MOJIEJIIMH KPUCTANTNYECKUX PEIIETOK HEOPTaHUYECKUX BEIECTB — METAJJIOB M HEMETAJIOB (rpaduTa u anmasa),
CJIOKHBIX BEIIECTB (XJIOpUAA HATPHsI), MCCICIOBAHIE 3aBUCIMOCTH CKOPOCTH XUMHUYECKON PEAKIINK OT BO3JACUCTBUS Pa3INUHbIX (DaKTOPOB,
HCCJIEIOBAHKE JIEKTPOIPOBOAHOCTUPACTBOPOB BEUIECTB, MPOIIECCa AUCCOIUAIIIH KUCIIOT, IENI04Yel U coliell (BO3MOXHO MCIOJIb30BAHNUE BUIEO
MaTepuaoB), IPOBEACHHIE OMBITOB, MIUTFOCTPUPYIOIINX MPU3HAKK MPOTEKAHMS peaKlnii MIOHHOTO oOMeHa (00pa3oBaHUe OCajKa, BBIICICHHE Ta3a,
o0pa3oBaHue BOJIbI), ONBITOB, WILTIOCTPUPYIOMIUX IPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (ropeHne, peakliuy pa3iokKeHus,
COEIMHEHMUS), paCllO3HABAaHNE HEOPTraHUYECKUX BEIIECTB C OMOILBIO KAYECTBEHHBIX PEaKIMil HAa MOHBI, PEILICHUE SKCIIEPUMEHTAIbHBIX 3a/a4.

HeMmerasiibl U MX COeIMHEHUA

OO0mmas xapakTepucTrka rajoreHoB. OcoOEHHOCTH CTPOSHUSI aTOMOB, XapaKTepHbIE cTeneHu okucieHus. CtpoeHue u pusmueckue
CBOICTBaA MPOCTHIX BEUIECTB — I'aJIOTEHOB. XUMHUYECKHE CBOMCTBA Ha MpUMepe XJIOopa(B3auMOJEICTBIE ¢ METalllIaMi, HEMETaJUIaMH, I1eJI0YaMu).
XnopoBogopoa.ColisiHast KUCI0Ta, XAMUYECKHUE CBOMCTBA, MOIyYeHue, IpuMeHeHue. JleficTBue XJjiopa u XJI0pOoBOI0PO/Ia Ha OpraHU3M YeJIOBEKa.
Baxnelmuye Xa0puabl U UXHAXO0XKJIECHUE B IPUPOJIE.



O6mmas xapaktepuctuka 351eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTepHbIE CTeNeHN okuciaeHus. CTpoeHue 1
(dusznUYeCcCKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa B Cephl. AJINIOTPOITHBIE MOIU(PUKAIIUN KUCIOPO/Ia ¥ Cephl. XUMUYECKHE CBOWCTBA CEPHI.
CepoBoaopoi, cTpoeHue, (pru3nuecKue 1 XuMuieckue cBoicTBa. OKCUIBI Cepbl Kak MPEACTaBUTEIN KUCIOTHBIX OKcUI0B. CepHas KHCIOoTa,
duznyecKre 1 XUMUYECKUE CBOMCTBA (00IIMe Kak MPeICTaBUTEINS Kilacca KUCIOT U cienuduueckre). XUMUYECKUEe PEeaKIIiH, JISKAIINe B OCHOBE
MIPOMBIIIUICHHOTO CII0Cc00a MOTydeHUs CepHOM KUCIOTHI. [IpuMenenne cepHoit KucyioTel. CoJln CEpHOI KMCIIOTHI, KAYECTBEHHAS PEaKIIis Ha
cynbs(ar-uoH. HaxoxeHue cepbl v €€ COeIUHEHUH B MPUPOJIe. XUMUYECKOE 3arpsi3HEHNUE OKPYKAIOIICH Cpellbl COSAMHEHUSMHU CEPhI (KUCIOTHBIC
JOKIIH, 3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPeI0TBPaICHHS.

OO0mrast xapakTepucTika 371eMeHToB VA-rpynnsl. OcoOEHHOCTH CTPOSHHUSIATOMOB, XapaKTEPHbIE CTETIEHN OKUCIICHU. A30T,
pacnpocTpaHeHue B mpupoje, pusndeckue u Xxumuueckue cBoiictBa. KpyroBopot asora B mpuponae. AMMHAK, €ErOPU3NYECKUE U XUMUYECKHE
CBOICTBa, MoNydeHre U npuMeHeHue. Colu aMMOHUs, NX (PU3MUECKHUe U XUMUYECKUE CBOWCTBA, MpUuMeHeHne. KauecTBeHHast peakiis HAaHOHBI
aMMOHHUs. A30THasI KUCJIOTA, € ToJydeHHEe, PU3NIeCKre U XUMUUYECKHE CBOMCTBA (O0IIME KaK MPeICTABUTENS KJIacca KUCIIOT U crienuuieckue).
Hcnonp3oBaHne HUTPATOB U COJIEH aMMOHUS B KAUeCTBE MUHEPAIbHBIX yI0OpeHNH. XUMUYECKOE 3arpsa3HEHNE OKPYKAIOIEH Cpe/ibl
COCTMHCHUSIMHU a30Ta (KUCIOTHBIC JTOK/IM, 3arPS3HEHHE BO3yXa, MOUBHI U BOA0EMOB). Docdop,amtoTpornHbie Moaudukamuu docdopa,
¢usnueckue u xummuueckue cBoiicrsa. Oxcun pochopa (V) u pocdopnas kucnota, puzndeckue 1 XUMHUUECKUE CBOMCTBA,TIOTYUYECHHUE.
Hcnonb3oBanue hocharoB B kauecTBe MUHEPATIBHBIX YIOOPECHHUIA.

O6mas xapaktepucTtuka 31eMeHToB [VA-rpymmbel. OcOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIE CTEIIEHU OKUCIICHUS. YTIEPOI,
AJIIOTPOIHbIE MOJU(UKALIUY, PACTIPOCTPAHEHHE B IPHUPOIe, GU3HUECKUe U XUMUYeCcKue cBoiicTBa. AfcopOuus. Kpyrosopor yriepona B
npupone. OKcusl yriepoa, nx GU3n4eckue 1 XUMUYECKHUEe CBOMCTBA, ACHCTBIE HA KUBBIC OPTraHU3MEI, MOJTYYCHHUE U TIPUMEHEHUE.
DKoornyeckue mpoodeMbl, CBI3aHHbIE ¢ OkcuaoM yriepoaa (IV), rumoresa riio06aapHOro MOTEIUICHHS KIIMMAaTa, ITApHUKOBLIH 3G (dekT. YroapHas
KHUCTIOTa U €€ coyd, uX (pU3ndecKkne U XMMUUYECKUE CBOMCTBA, TIOydeHHe U mpuMeHeHne. KauecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, METUIIMHE, IPOMBIIIJICHHOCTH U CEITLCKOM XO03SHCTBE.

[TepBoHauabHBIE MOHATHS 00 OPTrAaHMYECKUX BEIIECTBAX KaK O COSAMHEHUSX yriiepoja (MeTaH, 3TaH, STUJICH, alleTUJICH, dTAHOJI, TJIUIEPHH,
yKcycHas kucioTa). [ lpupogHbpie HCTOYHUKH YTIIEBOOPOAOB (YTrOb, IPUPOIHBIN ra3, HePTh), MPOAYKTHI UX MepepadoTku (OCH3UH), UX POJIb B
OBITY U IPOMBINUIICHHOCTH. [[OHATHE 0 OMOTOTHYECKH BaKHBIX BEIIECTBAX: )KHUPaX, OCNKaX, YIIIeBOJAaX — M UX POJIU B )KU3HU YEJIOBEKA.
MatepuanbHOe €AMHCTBO OPIraHUYECKUX U HEOPTaHMYECKUX COCIMHEHHH.

Kpemuuii, ero gpusndeckie u XuMUIECKIE CBONCTBA, MONy4YeHHe U puMeHeHne. CoeTMHeHns KpeMHus B ipupoje. OOmue mpeacTaBieHus
00 oxcune kpemuus (IV) n kpemaneBoit kucinore. CHIMKATHI, UX HCIOJIB30BaHNUE B OBITY, B MPOMBINIJICHHOCTH. BakHelIne CTpouTeIbHBIC
MaTepuainbl: KepaMuKa, CTEKJIO, IIEMEHT, 0€TOH, xkene300eToH. [IpobieMbr 6€301acHOT0 UCTIONB30BAHUS CTPOUTENLHBIX MATEPHUAIIOB B
IIOBCEIHEBHOM KU3HU.

XuMHYECKHH IKCIIEPUMEHT:

u3ydeHue o0pa3loB HEOPraHUYECKUX BEIECTB, CBOWCTB COJISIHOM KUCIIOTHI, MPOBEACHNE KAUeCTBEHHBIX PEeaKIMii Ha XJIOPUA-UOHBI U
HaAOJI0/IEHUE TIPU3HAKOB UX MPOTEKAHUS, OIBITHI, OTpaXKarore Gu3ndecKue 1 XUMUIECKIE CBOMCTBA TaJIOTEHOB U UX COSAMHEHHI (BO3MOKHO
WCITOJIb30BaHUE BHIEOMATEPUAIIOB), 03HAKOMIICHHE C 00pa3IiaMu XJIOPUAOB (TAJIOTCHUIO0B), 03HAKOMJICHHE ¢ 00pa3IiaMu cephl U e
COCIMHEHUSMU (BO3MOXKHO HCIIOJIb30BaHNE BUIEOMATEPHAIIOB), HAOI0IeHNE TIpoIiecca OOYTIIMBaHUS caxapa Mo IeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI, N3YUEeHUE XMMHUYECKUX CBOMCTB pa30aBIeHHON CEPHON KHCIOTHI, TPOBEJACHUE KAUYSCTBEHHON PEaKIIMy Ha
cynb(ar-uoH U HaOJII0ICHUE IPU3HAKA e€ MPOTEKaHMs, 03HAKOMJICHHE C (PU3MUECKUMHUCBONCTBAMH a30Ta, pochopa 1 X COeTMHEHUN (BOZMOXKHO
WCITOJIb30BaHNE BHICOMATEPHAIIOB), 00pa3amMu a30THBIX U (OChHOPHBIX yI0OpEHHUIA, TOTydeHHE, COOMpaHue, paclio3HaBaHUE U U3YUCHUE



CBOICTB aMMHMaKa, MPOBE/IEHNE KaYeCTBEHHBIX peaKluii Ha MIOH aMMOHHUS U (ocdaT-uoH U U3ydeHHe MPU3HAKOB UX MPOTEKAHMUS,
B3aUMO/ICCTBUE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEbI0(BO3MOKHO MCIIOIH30BAHUE BUIEOMATEPUAIIOB), U3yUEHUE MOIeIIel
KPUCTAIIMYECKHUX PEIETOK anmasa, rpaduta, QpysiepeHa, 03HaKOMIICHHE C TIPOLECCOM aAcOpOLUU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM HyCTPOHCTBOM MPOTUBOTA3a, MOTYICHHE, COOMpaHHe, PACIO3HABAHNE U U3yUYEeHUE CBOWCTB YIIIEKUCIIOTO Ta3a, MPOBEICHNE Ka4eCTBEHHBIX
peakuuii Ha KapOOHAT U CHIIMKAT-WOHBI U U3yYEHUE MPU3HAKOB X MPOTEKAHUs, O3HAKOMJIEHUE C MPOIYKIUEH CUIIMKATHOMN MPOMBIIIIEHHOCTH,
pelieHue SKCIepUMEHTAIbHBIX 3a7a4 10 TeMe «BaxxHelme HeMeTamibl U UX COSAMHEHUS».
MeTaJuuibl M MX COCAUHEHUS

OO01mas XxapakTepUCTHKAa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU WX TMOJIOKEeHHs B [lepruoindeckoii cucteMe XUMUIECKUX
aneMmeHnToB JI. 1. MenneneeBa u ctpoenust aroMoB. CTpoeHHEe METAIUIOB. MeTajuinuecKkas CBsI3b U METAINIMYECKask KPUCTAJUTMYECKAs pelIETKA.
DNEKTPOXUMHUYECKHUNA PSAHANPSKEHUH MeTauioB. OU3nUecKne U XUMUYECKUE CBOMCTBA MeTaIIoB. OO0IIHe CrIOCOOBI OyUeHHUsT METAIIIOB.
[TonsiTHE O KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI UX OT Koppo3uu. CIiiaBsl (CTalb, YyT'yH, TIOPATIOMUHIN, OpPOH3a) U HX
MPUMEHEHUE B OBITY U TIPOMBIIIUICHHOCTH.

[[lenounbie MeTaibl: TonoxkeHue B [lepronnueckoi cucreme xuMuueckux snemMeHToB J[. 1. MenaeneeBa, CTpoeHHE UX aTOMOB,
HaxXoXxJIeHre B mpupoie. usnveckre 1 XUMUYECKHUE CBOMCTBA (Ha mpuMepe HaTpus U kamus). Okcuasl u TUAPOKCH/IBI HATPUS U KAJTHSL.
[IprMeHeHre MEeTOYHBIX METAINIOB U UX COCIMHEHUM.

[[{erouHO3EMENBbHBIE METAIIIBI MATHUN U KAJIBLIWI: TI0JI0KEHUE B [leproanyeckoi cucreMe XuMUYeCKuX 31eMeHToB /1. H.

MeHnneneeBa, CTpOEHUE UX aTOMOB, HaXOXJ€HUE B Tpupoie. Pu3nyeckue 1 XMMHUYECKUE CBOMCTBA MarHusM Kajablivs. BaxkHeimme coefuHeHus
KanbIus (OKCHII, TUAPOKCU], coJin). JKECTKOCTH BOJIBI M CITIOCOOBI €€ yCTpaHCHHSI.

AntoMunuit: nonoxkenue B [lepuonnueckoit cucreme xumuueckux amnemMeHToB/[. . MenpaeneeBa, CTpoeHre aToMa, HAXOKJICHUE B IPUPOJE.
Ou3nYecKue U XUMUIECKHE CBONCTBA allfOMUHUS. AM(OTEpHBIE CBOMCTBA OKCH/IA U TUIPOKCUIA ATFOMUHHUSL.

Keneszo: nmonoxenue B [lepronnueckoit cucreme xumuueckux 3mnemeHToB . . MenaeneeBa, cTpoeHre aToMa, HAXOXKJIECHUE B IPUPOJIE.
dusznueckue U XMMUYCSCKHE CBOMCTRA Kene3a. Okcubl, ruapokcuanl u coiu xenesa (1) u sxenesza(lll), ux cocras, cBoCTBa U MOJTyYCHHE.

XUMHYECKH IKCTIEPUMEHT:

03HAKOMJICHHE C 00pa3IlaMy METaJJIOB U CIUIABOB, NX (DU3MUECKUMH CBOMCTBAMH, U3yUCHHE PE3YIIbTATOB KOPPO3UU METAIUIOB (BO3MOKHO
HCIIOJIb30BaHUE BUAEOMATEPHUATIOB), 0COOCHHOCTEH B3aUMOIEHCTBUS OKCUIA KaJIbLIUs U HATPUS C BOJIOM (BO3ZMOKHO UCIIOJIB30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBAHNE CBOMCTB KECTKOM BOJIBI, IPOLIECCAa TOPEHUS JKeJle3a B KUCIOPOoi€ (BOZMOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), TPU3HAKOB IPOTEKAaHUs KAYECTBEHHBIX PEAaKIMil Ha MOHBI: MarHusi, Kajablus, alOMUHUS, IIMHKA, JKeje3a

(| |) u xxene3a (I1I), menu (I1), HabMIOCHYE U OMKCAHKE TIPOIIECCOB OKPANIMBAHUS TUIAMEHU MOHAMH HATPHsI, KAJIUs U KaJIbIHs (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUAIIOB), UCCIIEOBaHHE aM(OTEPHBIX CBOMCTB IMAPOKCUAA aTIOMUHUSU THIPOKCHU]IA IIMHKA, PEIICHHE
AKCIIEPUMEHTANIbHBIX 3a/a4 110 TeMe «BakHeHmueMeTamibl U UX COSAUHEHUS».
XMMHUSA ¥ OKpPY:Kaouias cpeaa
BemiectBa 1 MaTepuansl B IOBCETHEBHON KU3HM YeJIOBEKa. be3omacHoe nCnoabpb30BaHne BEIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas
MIOMOILb ITPY XUMUYECKUX 0KOTaxX U OTPABICHUSX.
XYMHYECKOE 3arpsi3HEHUE OKPYKAOIIEH cpebl (TIpenenbHas TomyCcTUMasKOHIIeHTpalus BemiecTs, nanee — [1/1K). Poxs xumuu B pemieHun
9KOJIOTUUYECKHUX MPOOIIEM.
XUMHYECKHH IKCIIEPUMEHT:
n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MaTEPUAIBI).



MesknpeamMeTHble CBA3U

Peanmaunﬂ Me)I(Hpe,Z[MeTHBIX CBHS@ﬁ HpI/I I/ISY‘-IGHI/II/I XUMHUHU B 9 KJ1acce OCyH_IeCTBJ'DIeTCH qepe3 HCIIOJIB30BaAHUC KAK O6H_II/IX C€CTCCTBCHHO-
HayYHBIX TIOHSATHH, TaK ¥ TIOHITHH, SIBISIOMUXCS CUCTEMHBIMH JIJIsI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO01mue ecTecTBeHHO-HAYYHbBIC TIOHATHS: HAy4HBIH (DAKT, TUTIOTE3a, 3aKOH, TCOPHs, aHAIN3, CHHTE3, KIIAaCCU(PUKALINS, IEPUOAUIHOCTD,
Ha0II0IeHNE, YKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHNE, MOJIEITb, SIBJICHHUE, TAPHUKOBBINA (D (PEKT, TEXHOJIOTHS, MAaTEPUATIBI.

®dusnka: MaTepusi, aToM, SJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIIUJ, U30TOIIbI, PAIUOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUYECKUM 3apsi,
MIPOBOTHUKH, TIOJYTIPOBOIHUKH, TUIICKTPUKHU, (DOTOIIEMEHT, BEUIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHHE BEIECTBA, T'a3, PacTBOP,
paCTBOpI/IMOCTI:, KpI/ICTa.H.HI/I‘-IGCKaHpeH_IéTKa, CIIJIaBBI, (1)I/ISI/I‘ICCKI/IG BCINYMHbI, CAUHUIIBI I/IBMepeHI/ISI, KOCMHNUYECKOC HpOCTpaHCTBO, IIJTaHCTHI,
3BE3161, CoHIIE.

Buonorus: ¢porocuntes, npixanue, buocdepa, sKocUCTEMA, MUHEPAJIbHBIE YJOOPEHUS, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIIbHBIC
BEIIECTBA.

I'eorpacdus: armocdepa, runpochepa, MUHEpAIbl, TOPHBIC TOPOJIBI, OJIE3HBIE HCKOTIAEMBIE, TOTUIUBO, BOJIHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 11O XUMHUHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIngHoCTHEBIC PE3YIbTATBI OCBOCHUA IMPOrpaMMbl OCHOBHOT'O OGH.ICFO 06p3.30BaHI/I$I JOCTUTaKOTCA B XO€ 06yquH${ XUMHHU B CAUHCTBEC
yueOHOM U BOCIUTATEIbHON JESTEIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUICKUMU COLIMOKYJIBTYPHBIMH U TyXOBHO-HPaBCTBEHHBIMU
HCHHOCTAMU, IPUHATBIMUA B O6H_I€CTB€ npaBHUJIaM U HOPMaMH ITOBCACHUS U CHOCOGCTByIOT nponeccaM CaMOIlO3HaHuAd, CAaMOPAa3BUTHUA U
COIMATM3AIINA 00yJarONTUXCSI.

JIMYHOCTHBIE Pe3yJbTaThl OTPAXKAIOT TOTOBHOCTH O0YYAIOIIUXCSI PYKOBOJICTBOBATHCS CUCTEMOMN TTO3UTUBHBIX LIEGHHOCTHBIX OpPUEHTALIUH
paciupeHue OnbiTa AesITeNbHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B YACTHU:

1) naTpuoTHYECKOro BOCHUTAHMS:

[IEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAyYHOMY HaclleUI0, TOHUMaHUs 3HAYEHUS] XUMUYECKOU
HaYK{ B )KM3HHM COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIa/IeTh TOCTOBEpHON MH(OPMAIIUEH 0 MepeIoBbIX JOCTHKEHUSIX U OTKPBITHIX MHUPOBOM
Y OT€YECTBEHHON XMMMHU, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 ycTpoiicTBe MUpa U OOLIeCTBa;

2) rpasKIaHCKOr0 BOCIHTAHMS:

MPEACTaBJICHHUA O COUAJIBHBIX HOPMAX U MpaBUJIaX MCKIIMIYHOCTHBIX OTHOIIIEHUU B KOJIJICKTHUBCE, KOMMyHHKaTHBHOﬁ KOMIICTCHTHOCTH B
00IIIeCTBEHHO T0JIE3HOH, YIEOHOHMCCIIEIOBATENHCKOM, TBOPUECKON U IPYTUX BUIAX JIEATEILHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM
ACATCIIBHOCTH IIPH BBINTOJIHCHUN y‘ICGHBIX, IMMO3HABATCJIbHBIX 3a/1a4, BBINIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB, CO3JaHUN Y‘{CGHBIX IIPOCKTOB,
CTpEeMJICHHS K B3aMMOIIOHUMAaHHUION B3aMOITOMOIIH B MPOIIecce ITOW yueOHOM NesTeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEICHUE U
IMMOCTYIIKH CBOUX TOBapI/IH_Ieﬁ C IMMO3UIMN HPABCTBCHHBIX U IIPABOBLIX HOPM C y‘-IéTOM OCO3HaHuA HOCJIC,Z[CTBI/II‘/JI IMMOCTYIIKOB,

3) meHHOCTH HAYYHOTO MO3HAHMSI:

MHUPOBO33PEHUYECKHE MPECTABICHUS O BEIIECTBE U XMMUYECKOMN peaKIiu, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU U



COCTaBJIAIOLIME OCHOBY Il IOHUMaHMsI CyLIHOCTH Hay4YHOU KapTUHBI MUPA, IPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTUS IPUPOIBI,
B3aUMOCBS35X YEJI0BEKA C IPUPOJHOMN CPEIOi, O POJIU XMMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHBIE MOTUBBI, HAIPABJIEHHBIE HA MTOJYyYEHHE HOBBIX 3HAHUH 10 XMMUHU, HEOOXOJUMBIE [T 00BSCHEHUS HAOII01aeMbIX
IPOIIECCOB U SIBJICHUMN,II03HABATENIbHON, MH(POPMAITMOHHON U YNTATEIbCKON KYJIbTYPHI, B TOM YHCJIC HABBIKOB CaMOCTOATENBHON paboTHI C
y4eOHBIMHM TEKCTaMH, CIIPABOYHOM JMTEpaTypoM, TOCTYIHBIMH TEXHUYECKUMHU CPEACTBAMHU MH()OPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K 00YUEHHIO U MMO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTD U CIIOCOOHOCTH K caMO00OPa30BaHUIO, IPOCKTHOM 1
UCCIIEI0BATEIbCKON AEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBIEHHOCTH U YPOBHS 00yuYeHUsI B JaJIbHEHILIEM;

4) opMHPOBAHHS KYJILTYPbI 310POBbS:

0CO3HAHHE [IEHHOCTH XHM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3JI0POBBIN 00pa3 »KH3HU, OCO3HAHHE
NOCJIEICTBUI WHENPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHHS aIKOTOJIs, HAPKOTHUKOB, KYpeHHs ), HEOOXOIMMOCTH COOIIOACHNUS TPaBUIT
0€30MacHOCTH MPH OOpAIIEHUH CXUMUYECKUMH BEIIECTBAMH B OBITY M pealIbHOM KU3HU;

5) TpynoBoro BocnuTanus:

MHTEPEC K MPAKTUUECKOMY M3YYEHHIO POPECCHI U TPY/Ia PA3IMYHOTO PO, YBAKEHUE K TPYLY M PE3YJIbTaTaM TPYA0BOi JAEITENLHOCTH, B
TOM YHCIIE Ha OCHOBE IPUMEHEHHS IPEIMETHBIX 3HAHMIA 110 XMMHH, OCO3HAHHBIN BEIOOP MHIHBUIYaTbHOIN TPACKTOPUHU PO IOIHKEHHS
00pa3oBaHus ¢ y4ETOM JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN, YCIEITHON
IPOdeCCHOHATBHOM JeATENFHOCTH U Pa3BUTHS HEOOXOMMMBIX YMEHHIA, TOTOBHOCTh aalITHPOBATECS B MPOpECCHOHATBHOM cpeje;

6) 3K0J0rMUECcKOro BOCTIHTAHNS:

9KOJIOTUYECKH 11eJIec000pa3HOe OTHOUIEHHE K IPUPOJE KaK HCTOYHMKY KM3HM Ha 3emile, OCHOBE €€ CyLIeCTBOBaHMsI, IOHUMaHHE
[IEHHOCTH 3[J0POBOTO U O€3011acCHOTr0 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PM3NYECKOMY U IICUXHYECKOMY 3/10POBBIO,
OCO3HaHME EHHOCTH COOIII0/IEHHS NPaBHJ 0€30IIaCHOTO MOBEIEHUS IPH padoTe C BELECTBAMH, a TAKXKE B CUTYalUSX,yTPOKAIOIINX 310POBBIO U
JKU3HU JTIOJICH;

CIOCOOHOCTH MPUMEHATh 3HaHUS, TIOJTy4aeMble IIPU U3YYEHUN XUMUH, [UIA PELICHUs 3ajjad, CBA3aHHBIX C OKPYKAIOLIEH MPUPOIHON Cpenol,
JUTSL IOBBIIICHUS YPOBHS 3KOJIOTMYECKON KYIbTYpPbI, OCOZHAHUS II100aJILHOI0 XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTel X PelIeHus
IIOCPEACTBOM METOJOB XUMUH, SKOJOTUYECKOTO MBIIIJICHNS], YMEHHS PyKOBOJICTBOBATHCSI UM B ITIO3HABATEIbHON, KOMMYHUKATUBHON U
COLIMAJIbHOM IIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaMETHBIX pe3yabTaToOB BBIAEIAIOT 3HAYUMBbIE AJIs1 (POPMHUPOBAHUS MUPOBO33PEHUS OOLICHAYYHbIE TIOHATHUS (3aKOH,
TEOPHsl, IPUHIUI, THIIOTE3a, (PaKT, CUCTEMA, POLIECC, IKCIIEPUMEHT U JIPYToe€.), KOTOPBIE UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeaMeTax U MO3BOJISIIOT HAOCHOBE 3HAHUM M3 3TUX NPEAMETOB (hOPMUPOBATH MPEJICTABICHHE O LIEIOCTHON Hay4YHOW KapTHUHE MHUPA, U
YHUBEpCaJbHbIE YUeOHbIE N1eHCTBHS (II03HABATEIbHBIE, KOMMYHUKATUBHBIC, PETYJIATUBHBIC), KOTOpPBIE 00ecTeunBa0T ((OPMUPOBAHHE TOTOBHOCTH
K CaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYLIECTBICHUIO yUEOHOMIEATENBHOCTH.

ITo3HaBaTenbHBIC YHHBepcaJdbHbIe YueOHbIe AelicTBusiba3oBbie Jornyeckue neicTBus:

YMEHUS MCII0JIb30BaTh MPUEMBI JIOTHUECKOT0 MBIIUIEHUS IIPU OCBOCHUHU 3HAHUN: PACKPBIBATh CMBICII XUMUYECKUX MOHATUH (BBIAEIATH UX
XAPaKTCPHBIC ITPU3HAKHN, YCTAHABJIMBATH B3aAUMOCBA3b C IPpYTUMU HOH}ITI/IHMI/I), HUCIIOJIBb30BATh ITOHATUA OJI4 00BACHEHNS OTACIBHBIX q)aKTOB n
SBJICHUH, BBIOMPATh OCHOBAHUS U KPUTEPHUH I KIACCU(PUKALUY XMMUYECKUX BEILECTB U XMMUYECKHUX peaKIUii, ycTaHABINBATh IPUUYNHHO-
CJICACTBCHHBIC CBA3U MCKIAY 00BbEeKTaMHI HU3YYCHUSA, CTPOUTD JIOTUYCCKUC PACCYKACHUSA (I/IH,Z[yKTI/IBHI:Ie, ACAYKTUBHBIC, 11O aHaJIOFI/II/I), ACJIaTh



BBIBO/JIbI U 3aKJIIOUEHHUS;

YMEHHE MPUMEHSTH B MPOIIECCe MO3HAHUS MOHITHS (IPEIMETHBIC U METAPEMETHBIE), CHMBOJIIMYECKUE (3HAKOBBIC) MOJICIH,
UCIIOJIb3YEMbIE€ B XMMHH, TPE0OPa30BbIBAThH IIUPOKO MPUMEHSIEMbIE B XMMUU MOJIETIbHBIE MTPE/ICTABICHHS — XUMUYECKUI 3HAK (CUMBOJI
DJIEMEHTA), XUMHU4YecKast opMysa ¥ ypaBHCHHE XUMUYECKON PEaKINK — IPU PEIICHUH Y4eOHO-TTI03HABATENbHBIX 33/1a4, C YIETOM 3TUX
MOJIETIbHBIX MPEACTABICHUHN BBISBIISTh U XapaKTEPU30BaTh CYILIECTBEHHBIE MPU3HAKHU U3YYaeMbIX 00bEKTOB — XUMUYECKUX BEUIECTB U
XUMHUYECKHUX PEAKIIH, BEISBIIATH O0IIHNE 3aKOHOMEPHOCTH, IPUYUHHO-CIICJICTBEHHBIE CBSI3U UTIPOTUBOPEUHSI B M3y4aeMBIX MPOIIECCax.
Ba3oBrble ncciienoBareLCKHE eliCTBHSA.

YMEHHE HUCII0JIb30BaTh MOCTABIEHHBIE BOMPOCKHI B KAYECTBE MHCTPYMEHTA IMO3HAHHUS, a4 TAK)KE B KAUeCTBE OCHOBHI JIJIs1 (JOPMUPOBAHUS
TUIOTE3bl IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;

NPUOOPETEHUE OIBITA IO IIAHUPOBAHUIO, OPTAHU3AIUH U MTPOBEICHUIO0 YUCHUYECKUX IKCIIEPUMEHTOB, yMEHHE HAOII0IaTh 33 XOJ0M
polecca, CaMOCTOSATENBHO TPOrHO3UPOBATh €T0 PE3ybTaT, POpMYIMpPOBaThH 000OILIEHHS U BHIBOBI IO PE3yIbTaTaM MPOBEAEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJICIaHHOM padoTe.

PabGora c undopmanueii:

YMEHHE BBIOMPATh, AHATTM3UPOBATh U MHTEPIPETUPOBATH HHPOPMAITUIO PA3IIUYHBIX BUIOB U (OPM MPECTABICHUS, TIOTYy4aeMYIO U3 Pa3HBIX
HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JINTEpATypa XUMHUYECKOT0 COJIep KaHus, CIIPaBOYHbIENIOCOOUs, pecypchl IHTEepHEeTa), KpUTUYECKU OLIEHUBATh
MIPOTUBOPEUNBYIO M HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE MPUMEHSTh Pa3IUYHbIE METOBI M 3aIIPOCHI ITPH MOUCKE U 0TOOpPE MHPOPMAIIMK U COOTBETCTBYIOIIUX JAAHHBIX, HEOOXOJUMBIX JIJIS
BBITIOJTHEHUS YI€OHBIX U TIO3HABATENBHBIX 337124 ONMPEACIEHHOTO TUTIA, TPUOOPETEHHE OMBITA B 00JIACTH UCTIONB30BaHUsI HHPOPMAITMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIQJICHUE KYJIbTYPOH aKTUBHOTO MCIOJIb30BAaHUS PA3IMYHBIX TOMCKOBBIX CUCTEM,CAMOCTOSTENBHO BEIOUPATh
ONTUMANBEHYIO0 (popMy TIpencTaBiIeHus] HHPOPMAIHMK U WLTIOCTPUPOBATH pelllaeMble 3a7a4i HECIIOKHBIMU CXeMaMH, THarpaMMaMU, IPYTUMH
dbopmamu rpadUKu ¥ UX KOMOWHAIIASIMH;

YMEHHE HUCIIOJIb30BaTh U aHAIU3UPOBATH B IIPOIECCEe YIEOHOM U UCCIIEOBATENIbCKON ASSITETbHOCTA HH(POPMAITUIO O BIUSHUN
MIPOMBIIIIIEHHOCTH, CEJILCKOTO X0341CTBA U TPAHCIIOPTa HA COCTOSIHUE OKPYKAIOIIeH MPUPOAHON CPEIbl.

KoMMyHuKAaTHBHBIE YHHBEPCAJIbHbIE y4eOHbIe 1elCTBU:

YMEHUS 33/1aBaTh BOIPOCHI (B XOJIe AHaJIora U (MJIM) TUCKYCCHH) TIO CYIIECTBY 00CYK1aeMOW TEMbI, JOPMYITHPOBATH CBOU MPETOKEHUS
OTHOCUTEIILHO BBITTOJIHEHUS TIPEIOKEHHON 3a1a4H;

YMEHHUsI IPEACTABIIATH MOJyUYEHHbIE PE3YJbTaThl TO3HABATEILHON ACSITEIFHOCTH B YCTHBIX M MUCBMEHHBIX TEKCTaX; JAeNaTh MPE3eHTALINIO
PE3YNIBTATOB BBIMOJHEHUS XMMHYECKOTO IKCIIEPUMEHTA (J1a00PaTOPHOTO OIbITa, Ta00PATOPHOI pabOTHI MO UCCIICIOBAHUIO CBOWCTB BEIIECTB,
y4eOHOT0 TTPOEKTA);

yMeHHsI Y4eOHOTO COTPYTHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEILHOM U MCCIIEIOBATENLCKOM JAEATEILHOCTH TIPU PEIICHUN
BO3HUKAIOIIKX MPOOJIEeM Ha OCHOBE yu€Ta OOIINX HHTEPECOB U COTNIACOBaHUS MO3ULMIA (00CYKIAeHHs, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMBbI,
KOOpJMHAIIHSI COBMECTHBIX JICHCTBUM, ONPEIeTICHIE KPUTEPHUEB 110 OIICHKE KaueCTBa BHITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHUBepcaJIbHbIE Y4eOHbIE 1eCTBUA:

YMEHHE CAMOCTOSITEIHbHO OMPEACIISATh IENH NeSTeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATh, KOHTPOJIUPOBATH U TIPH HEOOXOIUMOCTH
KOPPEKTHUPOBATh CBOIO JEATEIHHOCTD, BRIOMpaTh Hanbosee 3¢ (HEKTUBHBIE CIIOCOOBI PEIICHUsT yUeOHBIX U MO3HABATEIBHBIX 33]1a4,
CaMOCTOSITENILHO COCTABIIATH HIIM KOPPEKTUPOBATH MPEIJIOKEHHBINA aITOPUTM JICUCTBUN MTPH BBHITTOJIHEHUU 3aJJaHHUI ¢ yUETOMITOTYICHHS HOBBIX
3HaHUU 00 M3ydyaeMbIX 00BEKTax — BEHIECTBAX U PEaKLUIX, OLIEHUBATh COOTBETCTBHE MOIYUEHHOTO Pe3yIbTaTa 3asBJICHHOMN 1eJIU, yMEHUE



UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEAIaraeéMble B YCIIOBUU 331aHUM.
HPEAMETHBIE PE3YJIbTATDBI

B cocraBe npeamMeTHBIX Pe3ynbTaTOB IO OCBOCHHUIO 0053aTEIILHOTO COACPIKAaHUs, YCTAHOBJIICHHOTO TaHHOU (henepabHOM padouei
IPOTPaMMO,BBIICIISIFOT: OCBOCHHBIE 00YUAIOIIMMUCS Hay4YHbIE 3HAHWS, YMEHUS U CIIOCOOBI ACUCTBHH, cienuduyeckue A IpeaAMEeTHON
obnactu «XUMHSs», BUIBI JESITEIbHOCTH 10 MOJYyYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPEeTalluy, TPeoOpa30BaHUIO U IPUMEHEHHIO B Pa3INYHBIX
y‘-Ie6HI>IX " HOBBIX CUTyalludX.

K koH1y 00y4enus B 9 kijiacce npeaMeTHbIE pe3yiabTaThl HA 6a30BOM YPOBHE JAOKHBI OTPaskaTh CPOPMUPOBAHHOCTH Y 00yUYaIOUIXCs

YMEHHM:

® PacKphIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHATUN: XMMHUUYECKUN JIEMEHT, aTOM, MOJIEKYJla, MOH, KATHOH, aHUOH, IIPOCTOE
BEIL[ECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTD, AJIEKTPOOTPHULIATEIbHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl peaKkliysl, XUMUUECKasl CBS3b,
TEII0BOM 3P PEKT peakinu, MOJIb, MOJISIPHBIA 00BEM, PACTBOP, SJEKTPOIUTHI, HEIIEKTPOIUTHI, SIEKTPOIUTHYECKAs JUCCOLUAIUS,
peakiuyu HOHHOTO OOMEHa, KaTajau3aTop, XMMHYECKOe paBHOBECHE, OOpaTHUMbIC M HEOOpaTHUMbIC PEAKIINH, OKUCIUTEIHLHO-
BOCCTAHOBUTENbHbBIE PEAKIIMH, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIICHHE U BOCCTAaHOBJIEHUE,AJIIOTPOIHA, aM(pOTEPHOCTh, XUMUYECKas
CBsI3b (KOBaJICHTHAsI, MOHHASI, METAILUTUYECKAs ), KpUCTAILTHYECKas pelIéTKa, KOPPO3HsI METAIIOB, CIIABbI, CKOPOCTh XMMHYECKON
peakuuu, npeaesbHo nonyctuMas konmeHntpauus 11K Bemectsa;

WJLTIOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHITHIA U IPUMEHSTH 3TH MOHSATHS IIPU OMMCAHUU BEIIECTB U UX
MPEBPAILICHU;

UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJIsi COCTAaBIEHUSI ()OPMYJT BEIIECTB M YPABHEHHI XUMUYECKUX PEAKITHA;

OTIpeeNATh BaJICHTHOCTh U CTENEHb OKHCIIEHUSI XUMUYECKUX JIEMEHTOB BCOCIMHEHUSAX PA3IMYHOIO COCTaBa, MPUHAIEKHOCTD
BEIIIECTB K ONpeNeIEHHOMY KJIacCy COSUHEHH 1Mo opMyiaM, BUJ XUMUIECKON CBSI3H (KOBaJCHTHAsI, MOHHAS, META/NTNYECKas) B
HEOPraHMYECKUX COSAMHEHUSIX, 3apsi/l MOHA [0 XUMUYeCcKol (hopmMyIie, XapakTep cpeibl B BOJHBIX PaCTBOpPaxX HEOPraHUYECKUX
COCIMHEHUH, TUIl KPUCTAIIINYECKON PEIIETKY KOHKPETHOTO BELIECTBA;

packpsiBath cMbich [lepuoanueckoro 3akona JI. . MenneneeBa u JeMOHCTPUPOBATh €r0 IOHUMAHUE: OMUCHIBATh U XapaKTepU30BaTh
tabnuunyto Gopmy [leproaudeckoit CUCTEMBI XUMUYECKUX 3JIEMEHTOB: Pa3jindaTh MOHITHS «TJaBHAs noAarpymma (A-rpymnmna)» u
«mmobounas noarpynmna (b-rpymnmna)y», Manbie 1 60JbITHE TIEPUOJIBI, COOTHOCUTHO003HAYCHUS, KOTOPhIE HMEIOTCS B IIEPUOTUICCKOM
TaOJIMIIe, CYMCIIOBBIMH XapPAKTEPUCTUKAMH CTPOCHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsif sipa, 001Iee YUCII0 AIEKTPOHOB
U pacrpeieJIeHHe UX 10 JIEKTPOHHBIM CIIOSIM), 00BICHATH 001I1E 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB AJIEMEHTOB M UX COCAMHEHUIA
B IIpEJIeIaxX MaJIbIX MEPHOJIOB U TJIABHBIX MOATPYII C YIETOM CTPOCHHUS UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHNYECKUE BEIIECTBA, XUMUYECKUE PEeaKIINU (110 YUCIIy U COCTaBYy Y4aCTBYIOIINX B
pEaKIUUBENIECTB, MO TEIIIOBOMY 3D eKTy, M0 U3MECHEHHIO CTETICHEH OKUCIICHUSI XHMHUECKUX dJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U crielU(UIecKUe XUMUYECKUE CBOMCTBA MPOCTHIX M CIIOKHBIX BEUIECTB, MOATBEPKAas OIMCAHHE
MpUMEpaMU MOJIEKYIISIPHBIX M HOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKIX PEAKIIHIA,

® COCTaBJISITh YPaBHEHHMSI SJIEKTPOIUTHUECKON TUCCOIMALIMY KUCIIOT,IIeNI0uel U CoJieH, TIOJTHBIE U COKpAIllEHHbIE YPaBHEHUSI peaKIIUii
MOHHOTO 00MEHA, YPaBHEHHS peaKuid, TOJTBEPKIAIOIINX CYIIECTBOBAHIE TEHETHUECKOM CBSI3U MKy BEIIECTBAMU Pa3INIHBIX
KJIACCOB;

PacKpBIBaTh CYIMIHOCTh OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMMIIOCPEICTBOM COCTABIICHUS DJICKTPOHHOTO OalaHCca ATHX PEaKInid;
MIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHMSI, BO3MOXHOCTH POTEKAaHUSI XUMUYECKUX MPEBpallleHui B



Pa3IMYHBIX YCIOBHAX]

BBIYUCIIATH OTHOCHUTCIIBHYIO MOJICKYJIAPHYIO U MOJIIPHYHO MAaCCBIBCIICCTB, MACCOBYIO NOJIF0O XUMHUYCCKOI'O 3JICMCHTA 110 (bOpMy.He

COEIMHEHNS1, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, POBOIUTH PACUETHI 110 YPABHEHUIO XUMHUYECKOHN PEaKIni;
co0JII01aTh MpaBHJiIa MOJIb30BaHUS XUMHUECKOM MOCy10i MIabopaTOpHBIM 000pyIOBaHHEM, a TaKXKe MpaBuiia 0OpaIieHus ¢

BCIIECTBAMH B COOTBETCTBHUH C MHCTPYKIHUAMMU I10 BBIITOJTHCHHUIO J'Ia60paTOpHBIX XUMHYCCKUX OIIBITOB I10 ITOTYYCHUIO U CO6I/IpaHI/IIO

ra3000pa3HBIX BEIIECTB (aAMMHAKa U YTIIEKUCIIOTO ra3a);
NIPOBOJUTH PEAKIIMH, TIOATBEP)KIAIOIINE KAYeCTBEHHBIN COCTAaB PA3IMYHBIX BEIIECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPHU/I-,

Opomua-, noaua-, kapoboHat-, pocdar-, CHIHKAT-, CyIbaT-, THAPOKCHI-UOHBI, KATHOHBI aMMOHUSI M HOHBI H3yYCHHBIX METAJIIIOB,

MPUCYTCTBYIOILIME B BOJHBIX PACTBOPaX HEOPTAaHUYECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIE OTIEPAIIMH MBICITUTEIILHOM IEATETPHOCTH — aHAJIN3 U CUHTE3, CPaBHEHHE, 00001IeHNEe, CHCTEMATH3aIHIO,

BBIAABJICHUCTIPUYMHHO-CIICACTBEHHBIX CBs3CH — AT U3YUYCHU A CBOICTB BCIIECTB UXUMHNYCCKHUX peaKuHﬁ, C€CTCCTBCHHO-HAYYHBIC MCTObI

NO3HaHUs — HAOJI0IeHNE, U3MEPEHNE, MOJICTTUPOBAHNE, SKCIIEPUMEHT (peaIbHbBIN U MBICICHHBIN).

TEMATHYECKOE INTAHUPOBAHHUE 9 KITIACC

KouunyecTBO 4acoB JJIeKTPOHHbIE JesATeIbHOCTD
HaumenoBanue pa3jieiioB u (uudpossIe) yauTens
Nem/m | revmporpammbl Konrpoa. | Ilpak
porp Bcero o0pa3oB.pecypchl
padoTsI pao.
Pa3nen 1. BemecTBO M1 XMMHUYeCKHE PeaKIUU
11 [ToBTrOpenue u yrinybnaenue 5 1 bu6nuorexa [IOK | ycranoBka Ha
' 3HAHMH OCHOBHBIX Pa3JIelioB https://m.edsoo.ru/ | AaKTUBHOE y4acThe
Kypca 8 knacca 7f41a636 B pCLICHAH
MPaKTUYECKUX
3amaq
TEXHOJIOTHYECKOM
Y COUUAIBHOMN
HaIpPaBJIEHHOCTH
19 OCHOBHBIE 3aKOHOMEPHOCTH 4 0 bubnuoteka [IOK | mnpuBnedeHue
' XHMHYECKUXPEAKLIUH https://m.edsoo.ru/ | BHUMaHHA K
7f41a636 HEHHOCTHOMY

aCTIeKTy
M3Yy4aeMbIX
SIBJICHU U



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

DIIEKTPOIUTHYECKAS

bubmunoreka [JOK

opranuzanus Gopm

1.3 8 o
nucconranus. XMMAYECKHUE https://m.edsoo0.ru/ | HHIABHAYaIbHOHU
peaKkIuu B PacTBOPax 7f41a636 H FP6YHHUOBOH

yaeOHOM
NEATESILHOCTH
Hroro no pasneny 17
Pa3nen 2. Hemeraaibl M UX COeIHHEHUA
51 OO61mas xapakTepucTuka 4 bubnmoreka [IOK | mnpuBnedeHue
' XuMuueckuxdiaeMeHToB VIIA- https://m.edsoo.ru/| BHHMaHHA K
rpynmnsl. [anorens: 7f41a636 [ICHHOCTHOMY
aCTIeKTy
M3y94aeMBbIX
SIBIICHUI
O01as xapakTepuCcTUKA
29 Parctep 6 bubmuoreka [IOK | opranuzamus hopm
: XHUMUYCCKHXIIEeMEHTOB VIA- N
] https://m.edsoo.ru/ | HWHAWBUAYaTbHOU
rpynnsl. Cepa u €€ coeTuHeHUS 7£412636 W TpYTIIOBOi
yaeOHOU
NEATECILHOCTH
OO01mas XxapakKTepUCTHKA XUMHYSCKUX BuG OK
2.3 aneMeHToB VA-rpymisl. A3ot, pochop u / monmorexa [ Opranu3aiis hopm
YR ’ P https://m.edsoo.ru/ | HMHAMBUIYaIbHOM
UXCOCTMHCHHS 7f41a636 W TpYTIIOBOi
yaeOHOI
NEATECILHOCTH
O01as xapakTepuCcTUKa

2.4 Kp P VA 8 bubnuorexa IIOK | opranuzanus Gpopm
XUMHUYECKUXDJIEMEHTOB : https://m.edsoo.ru/ | MEAMBAAYATsHOI
Tpynnbl. YTIAEpOa U KpeMHUHN 1 7f41a636 W TPYIITIOBOIT
UX COCIUHEHUS y4ae6Hoit

JIEATEILHOCTH
Hroro mo pazaeny 25

Pasznea 3. Merajiibl 1 UX COeXHHEHHUA
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b K :
3.1 OO01mue cBoiicTBa METAIIJIOB 4 nomotexa O PasBITHE .
https://m.edsoo.ru/ | MO3HABATCIHHON
7f41a636 aKTUBHOCTH,
CaMOCTOSITETTEHOCT
Y, HTHUIIMATUBBI,
TBOPUYECKUX
CIIOCOOHOCTEH

b K :

3.2 Baxneiiie Metamibl ¥ UX COEAMHEHUS 16 nomotexa O PasBITHE .
https://m.edsoo.ru/ | MO3HABaTCIHLHON
7f41a636 aKTUBHOCTH,

CaMOCTOSITETTLHOCT
Y, HTHUIIMATUBBI,
TBOPUYECKUX
CIIOCOOHOCTEH
HWroro no pazneny 20
Pa3nen 4. XuMusi 4 oKpy:Kamoas cpeaa
bu6 OK
4.1 BemectBa n MaTepuanbl B )KU3HU 3 nosmorexa I JICMOHCTPAIHA
- https://m.edsoo.ru/ | BaXXHOCTH
7f41a636 00ydeHus Ha
MPOTSKECHUU BCEH
KU3HU JJI5
YCIICIIHOU
po¢eCCHOHAIBHO
W IeATEIIbHOCTH
HWroro no pazneny 3
bu6nmmoreka [IOK
PesepBHOe Bpems 3
P P https://m.edsoo.ru/
7f41a636
OBIIEE KOJIMYECTBO YACOB I1O 68

[NPOT'PAMME
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