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@enepanbHas  paboyass mporpaMMa IO y4eOHOMY MpeaMeTy «XHUMHs»  BKIIOYAeT
MOSICHUTEJIbHYIO 3aIlUCKY, CoepKaHue OOy4deHHs], IUIAaHUPYEMbI€ PE3YJIbTaTbl OCBOCHHS MPOTPAMMBbI
110 XUMUH , TEMaTUYECKOE IIJIaHUPOBAHUE.

HHOACHUTEJBbHAA 3AIINCKA

OenepanbHas pabodasi mporpaMma 1o XMMUU JJIsi OOy4aroIIuXcs ¢ 3a/1eP’KKOM MCUXUYECKOTO
pazButusi (nanee — 3IIP) Ha ypoBHe OoCHOBHOro oOIIero oOpa3oBaHUs MOATOTOBJIEHA HAa OCHOBE
@DenepalibHOTO TOCYIAPCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa OCHOBHOIO OO0IIero oOpa3oBaHUs
(ITpuxa3z Munnpocsenienus Poccuu ot 31.05.2021 1. Ne 287) (nanee — ®I'OC O0O0), OenepanbHoi
a/IalITUPOBAHHOM 00pazoBaTeIbHONM MPOrpaMMbl OCHOBHOIO 00IIero oOpa3oBaHUsl sl 00y4YaroLIXCs
C OrpaHUYCHHBIMH BO3MOXKHOCTsIMH 3710poBbs ([Ipuka3 Munnpocsemenus Poccuu ot 24 HosOps 2022
r. Ne 1025), ®enepanpHOoli paboueit mporpaMMbl OCHOBHOTO OOIIEro OOpa30BaHUs IO y4EOHOMY
npenMety «Xumusy», GenepanbHoil MporpaMMbl BOCIIUTAHUS, C YIETOM PACIpeeIeHHbIX 10 KilaccaM
npoBepsieMbIX  TpeOOBaHMN K  pesynbraraM  ocBoeHuss — DenepanbHONH  aJanTHPOBAHHOMN
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 001Iero oOpa3oBaHMs IJIs OOYyYaIOIIUXCS C 3aEPIKKOM
TICUXHYECKOTO PA3BUTHSL.

OO0masi XxapakTepuCTHKA Yy4e0HOr0 nmpeaMera « XuMHUsh)

VY4aeOublil mpenmer «XuMUs» BXOAWT B MPEIMETHYIO 00sacTh «EcTecTBeHHOHay4YHBIE MpenaMeTs». B
CUCTEME €CTECTBEHHOHAY4YHOI'0 0Opa30BaHUs XUMHUS KaK y4yeOHBbIH NpeAMET 3aHMMaeT Ba)KHOE MECTO B
MO3HAHWU 3aKOHOB NPHUPOJBI, (HOPMUPOBAHHHM HAYYHOW KAPTHHBI MHPA, CO3JAaHHH OCHOBBI XMMHUYECKHX
3HaHUI, HEOOXOAUMBIX U MMOBCETHEBHOM JKM3HHW, HABBIKOB 3JI0POBOTO M OE30MACHOTO ISl YEIOBEKA H
OKpy>Karolel ero cpefipl 00pas3a *HU3HH, a TAK)KE B BOCIUTAHUU SKOJIOTMYECKON KYIbTYpBI.

VYcnemHocTh 3y4eHHs] XMMHUM CBSI3aHA C OBJIAJIEHUEM XUMHYECKHM SI3BIKOM, COOJIIOJIEHUEM IpaBUIl
6e30macHOil pabOThI MPH BBHITOJHEHUH XMMUYECKOTO SKCIIEPUMEHTA, 0CO3HAHHMEM MHOTOUYHUCIICHHBIX CBS3€H
XUMHU C APYTHUMH NPEeIMETaMH IIKOJIBHOTO Kypca.

IIporpamma BKkIIO4aeT B ce0s OCHOBBI HEOPraHWYECKOM M OpraHndyeckodl xumuu. ['7maBHOM wuieeit
MIPOrpaMMBbI SIBJISIETCS CO3/laHuE 6a30BOr0 KOMIUIEKCA OMOPHBIX 3HAHUN MO XMMUH, BBIPAKEHHBIX B (hopMme,
COOTBETCTBYIOLIEH BO3pacTy 00yUarommxcsi U UX 0cOObIM 00pa30BaTeIbHBIM HOTPEOHOCTSIM.

B conepxanum JaHHOrO Kypca MPEACTaBICHBI OCHOBOIIOJIATAIOIIAE XUMHYECKHE TEOPETHYECKUE
3HaHMA, BKIIIOYAIONIME U3YYEHHE COCTaBa U CTPOEHUsS BEILECTB, 3aBUCHUMOCTHU HUX CBOMCTB OT CTPOEHHS,
IIPOTHO3UPOBAHNE CBOWCTB BELIECTB, UCCIIEAOBAaHNE 3aKOHOMEPHOCTEN XUMHUYECKUX MPEBPALICHUI U ITyTen
YIIPaBJIECHNS UMH B LIEJISAX MTOJIyYEHUS BELIECTB U MAaTEPHUAJIOB.

TeopeTnueckyro OCHOBY H3YyYEHHs HEOPTaHWYECKOM XUMHHU COCTAaBISAET AaTOMHO-MOJIEKYJIIPHOE
yuenue, llepuonuyecknii 3akon .M. MenzaeneeBa ¢ KpaTKuMU CBEACHUSMU O CTPOCHUM aTOMa, BUAAX
XUMHUYECKOH CBSA3H, 3aKOHOMEPHOCTSIX IMMPOTEKAHUS XUMUYECKHAX PEAKIIUN.

B wu3ydyeHMuM Kypca 3HAUMUTEIbHAs pOJIb OTBOAUTCS XHMHMUYECKOMY OKCIIEPUMEHTY: IIPOBEICHUIO
MPaKTUYECKUX M J1a0OpaTOpHBIX paboOT, OMUCAHHWIO pPEe3yJbTaTOB YYEHHYECKOTO SKCIIEPUMEHTA,
COOJIIOJICHUIO HOPM M ITPpaBUJ 0€30MacHON pabOThl B XUMUYECKOH 1abopaTopHH.

Peanuzanus naHHOM mporpaMmbl B Ipolecce oOyueHus mo3BosuT oOywarommmes ¢ 3[IP ycBouts
KJIFOUEBBIE XUMUYECKHE KOMIIETEHIINH U MTOHATH POJIb U 3HAUEHUE XUMHHU CPEIU APYTUX HAYK O MIPUPOJE.

N3ydyenne xumum crnocoOCTByeT (OPMHUPOBAHUIO y OOyYaromMXCsS HAyYHOIO MHPOBO33PEHUS,
OCBOCHHIO OOIIEHAYYHBIX METO/0B (HaO0/IeHHEe, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICIMPOBAHUE), OCBOCHHIO
MIPAKTUYECKOr0 MPUMEHEHHsI Hay4YHbIX 3HAHUN, OCHOBAHHOI'O Ha MEXIPEIMETHBIX CBA34X C MpeaMeTaMu
«Duzukay, «buonorusy», «l'eorpapus», «Maremaruka» U (GopMUPYeT KOMIETEHLIUH, HEOOXOAUMBIE IS
MPOJIOJKEHHST 00pa30BaHUsI B 00JIACTH €CTECTBEHHBIX HaYK.

N3yueHne XuUMHHM CIIOCOOCTBYeT pa3BUTHIO Yy oOyuaromuxcsi ¢ 3IIP  mpocTpaHCTBEeHHOTO
BOOOpakeHus, (PyHKIMOHAJIBHOM TI'PaMOTHOCTH, YMEHHUS BOCHPHUHUMArh M KPUTHYECKH aHAJIU3MPOBAThH
nHGOPMALIUIO, IPEACTABICHHYIO B Pa3IHUHBIX (opMax. 3HAYMMOCTh MpPEaMETa i Pa3BUTHS JKU3HEHHON
KOMIETEHIUN OOYYaIOMXCS 3aK/II0YAETCsl B YCBOCHMHM OCHOBBI XMMHYECKUX 3HAHUM, HEOOXOIMMBIX IS
MOBCEHEBHOHN >KU3HU; HAaBBIKOB 3JI0POBOTO M 0€30MMacHOro JJs YeJIOBEKa M OKPYKAIOUIeH ero cpenbl
oOpa3a ku3HH; (HOPMUPOBAHUH IKOJIOTHUECKOU KYIbTYPHI.



[IporpamMa oTpaxaeT coaepkaHue oOyueHHs mpeaMmery «XHMHA» C  Y4eTOM O0COOBIX
oOpasoBarenbHBIX TOTpeOHOCTEeH oOywatonuxcsi ¢ 3[IP. OnageHue y4eOHBIM NPEIMETOM «XHUMHSI
NPEJCTABISET OIpPEACIICHHYI0 TPYIHOCTh i oOydaroumxcs ¢ 3IIP. Drto cBsizaHO ¢ 0COOEHHOCTSIMH
MBICITUTENIBHON JESITENbHOCTH, MEPUOAMYECKUMU KOJeOaHWSAMU BHHMMAHHUSA, MajlbiM OOBEMOM MaMSITH,
HEI0CTaTOYHOCTHIO OOIIEro 3anaca 3HaHU, MOHMKEHHBIM [T03HABATEIbHBIM HHTEPECOM U HU3KUM YPOBHEM
pPEYeBOro pa3BUTHSL.

Jist mpeoiosieHus TpYJHOCTEH B M3yYeHUH Y4eOHOTo mpeaMeTa « XUMEs He00X0ruMa aaarnTarus
o0beMa M XapakTepa ydeOHOro marepualia K I03HAaBaTEIbHBIM BO3MOXHOCTSM JaHHOW KaTeropuu
o0ydJaromuxcs, y4eT MX OCOOEHHOCTEH pa3BUTHS: HCIIOJIB30BAaHUE AalTOPUTMOB, BHYTPHUIIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3€H, IOCTENIEHHOE YCIOKHEHHE U3y4aeMOoro MaTepuasa.

[Tpy U3y4eHUH XMMHUU HEOOXOAMMO OCYLIECTBISTH B3aWMOJICHCTBHE HA MOJMCEHCOPHOW OCHOBE.
Oco0oe BHHMaHUE CcleyeT YIeauTh (OPMUPOBAHUIO BHU3YaJbHOTO KaHajla BOCHPHUATHSI. Bo3MoxkHO
BBIJICJICHUE OT/ICIBHBIX YPOKOB Ha PEIICHHE 33/1a4 B CBSI3U CO CIIOKHOCTBIO aHAJIM3a TEKCTa 00YJaro IIMMHUCS
c 3I1P.

Teopernuecknii Marepuan pPEKOMEHAYETCS H3y4daTb B IIPOLIECCE IPAKTUUYECKOW JESITEIBHOCTH.
Opranudeckoe eIMHCTBO MPAKTUYECKON U MBICIUTEIHLHOU AESITENbHOCTA O0YUYaAIOUUXCs HA YPOKAX XUMHUHU
CIIOCOOCTBYIOT MPOYHOMY M OCO3HAHHOMY YCBOCHHMIO OAa3MCHBIX XMMHYECKHX 3HaHHHA u ymMeHHd. Ocoboe
BHUMaHUE MPU H3YYECHUH XUMHUH YACTSETCS U3YyYEHHUIO «CKBO3HBIX» MOHATUN M (HOPMHUPOBAHHIO HaBBIKA
CTPYKTYpUPOBaHUS MaTepuaa.

OCHOBHOH HEJNbI0 U3YUYCHHS YUeOHOTO MpeaMeTa «XuMus» sBisercs GopMupoBaHHE XUMUYECKUX
3HaHUH, HEOOXOMUMBIX JJIsi OCO3HAHHS OOYYAIOMIMMHUCS XHUMHYECKOW KapTHHBI Mupa. OmnpeneneHHbIH
00BbEM XMMUYECKUX 3HAHUM HEOOXOAUM KakK JJisi TOBCETHEBHOM JKU3HM, TaK U I JESTEIBHOCTH BO BCEX
00J1acTsIX HAyKH, HAPOJHOTO XO3SHUCTBA, B TOM YMCIIC HE CBA3aHHBIX C XMMHUEH HETTOCPEICTBEHHO.

Baxueitimumu 3aauaMu Kypca XUMHUHU SBIISIOTCSA:

— ¢opMHpOBaHHE TIEPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX NPEICTABICHUH O BEIIECTBAX, HX
MPEBpAIICHUSIX W MPAKTUYECKOM MPUMEHEHHH; OBJaJIeHUE MOHATHHHBIM anmnapaToM M CHMBOJIMYECKHM
SI3BIKOM XMMHH;

— OcCo3HaHHE OOBEKTHBHON 3HAYMMOCTH OCHOB XHWMHUYECKOW HAyKH Kak 00JacTH COBPEMEHHOTO
€CTeCTBO3HAHUS, XUMHUYECKHX IPEBPAIICHUH HEOPTraHWYECKUX WM OPTraHMYECKUX BEIIECTB KAaK OCHOBBI
MHOTHMX SIBJICHUH >KUBOM M HEKUBOM MPUPOJBI; YriyOJeHHEe MpEeACTaBICHUNH O MaTepHabHOM €IMHCTBE
MUDA;

— OBJIaJICHUE OCHOBAaMH XHUMHUYECKOW I'PAaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATh U OOBEKTHBHO
OLIEHUBATh JKU3HEHHbIE CUTYyallud, CBS3aHHbIE C XHMHEH, HaBbIKAMH O€30MacHOro OOpalleHus C
BEIIECTBAMH, WCIIOJNIb3yEMBIMH B TOBCEJHEBHOM JKM3HU; YMEHHEM aHAIM3MPOBATh M IUIAHUPOBATH
HKOJIOTUYECKU Oe30IacHOe MOBEJICHHUE B LIENIAX COXPAHEHUS 370POBbs U OKPYKAIOIIEH Cpe/ibl;

— ¢dopMHpOBaHWE YMEHHI YyCTaHABIMBATh CBA3H MEXIY pPEATbHO HAOIIOJAaCMbIMH XHUMUYECKHUMU
SIBIICHUSIMUA M TIPOIIECCAMU, MTPOUCXOAAIIMMHA B MUKPOMHPE, OOBSICHATH MPUYUHBI MHOTOOOPAa3Hsi BEIIECTB,
3aBUCUMOCTh UX CBOWCTB OT COCTaBa M CTPOEHUS, a TaKXKe 3aBUCHMOCTh NMPHUMEHEHHs BEIIECTB OT HX
CBOIICTB;

— TpuoOpeTeHHe OIbITa UCTOIb30BAHUS PA3IMYHBIX METOOB M3yYEHHs BEIIECTB, HAOMIOJCHUS 32 UX
NpEeBpallleHUsIMU TIPH  TPOBEICHUHM HECIOXKHBIX XHUMHYECKHX HKCIHEPUMEHTOB C HCIIOJIb30BaHUEM
J1ab0paTOPHOTO 00OPYIOBAHMS U IPUOOPOB;

— (¢dopMHpOBaHME TMPEJICTABICHUA O 3HAYCHMH XUMHMUYECKOW HAayKHM M PELUICHUH COBPEMEHHBIX
HKOJIOTHYECKUX MPOOIIEM, B TOM YHCIIE B IPEAOTBPAICHUN TEXHOTCHHBIX M YKOJIOTHIECKUX KaTacTpod.

OcobeHHOCTH TICHUXMYecKOro pa3BuTHs oOywaromuxcs ¢ 3IIP o0ycioBiIMBalOT JOMOIHUTENbHBIE
KOPPEKIIMOHHBIE 3a/laud y4eOHOTo TpeaMera «XUMHs», HANpaBICHHBIE HA PAa3BUTHE MBICIUTEILHOU H
peueBoii 1eATENbHOCTH, MOBBILICHUE TO3HABATEIbHOW aKTUBHOCTH, CO3JJaHUE YCIOBUH Ui OCMBICICHHOTO
BBITIOJTHEHUS Y4€OHOM pabOoTHI.

OOydenue yuyeOHOMY mpeaMmery «XHMHUsS» HEOOXOIUMO CTPOMTh Ha CO3JAaHMM ONTHUMAlbHBIX
YCJIOBHH Il YCBOGHMsI MPOTpaMMHOT0 Matepuana odydatommumucs ¢ 3[1P. Bonbmioe BHUMaHUE JOJKHO
OBITH yJEJIEHO OTOOPY Y4eOHOr0 Mareprana B COOTBETCTBUU C MPUHIIUIIOM JOCTYITHOCTHU MPH COXPaHEHUH
obmero 6a3oBoro ypoBHA. OH JOKEH IO COACPKAHUIO M 00beMy OBITh aJTanTUPOBAHHBIM IS
obyuaromuxcs ¢ 3[IP B cooTBeTcTBUM ¢ HMX OCOOBIMH 00pa3oBaTeNbHBIMU MOTpeOHOCTAMHU. Cremyer
o0yerynTh oBjIajleHue marepuanoMm odyuaromumucsa ¢ 3[1P mocpeacTBoM ero neTalbHOTO OOBSICHEHUS C



CUCTEMATUYECKUM TIOBTOPOM, MHOI'OKPAaTHOM TPEHMPOBKM B IPUMEHEHUM 3HAHUN C MCIIOJIb30BAHUEM
IIPUEMOB AITOPUTMU3ALNHU M BU3YaJIbHBIX ONOP, 00y4eHHsI CTPYKTYPUPOBAHUIO MaTepHaa.

Bonbmioe 3HayeHuwe [UIA TOJHOIIGHHOTO YCBOGHHUS YYeOHOro Marepuaja HUMeeT omopa Ha
MEXIIPEIMETHBIE CBSA3M BOIIPOCOB, U3y4aeMbIX B JAHHOM Kypce, ¢ TaKMMU Y4E€OHBIMH NpeIMeTaMH Kak
«[eorpadusy, «Dusuka», «buonorus». [lo3Bonss paccmMaTpuBaTh OJWH M TOT K€ y4eOHBIH Marepuai ¢
pasHBIX TOYEK 3pEHMs, MEXKIIPEIMETHbIE CBSI3U CIIOCOOCTBYIOT €ro JydllleMy OCMBICIEHHI0, OoJee
IIPOYHOMY 3aKPEIUICHUIO [TOJIyYEHHBIX 3HAaHUHN U IPAKTUYECKUX YMEHUI.

[Ipy moAroToBKe K ypoOKaM Y4YUTeNb JOJDKEH HPEeAyCMOTpeTh (POpMUpPOBaHME y OO0ydaroumuxcs
YMEHUH aHaIM3MpOBaTh, CPABHMBATH, 0000IIATH HM3ydaeMbli MarepHaj, IUIAHUPOBATh MPEACTOSIILYIO
paloTy, OCYILECTBJIATH CAMOKOHTPOJIb. HeoOX0oauMo MOCTOSHHO CIIEAMTH 3a MPaBHIBHOCTBIO PEUYEBOI0O
odopmiteHus BICKa3bIBaHUH, o0yJaromumxcs ¢ 3I1P.

B cBs13u ¢ 0COOEHHOCTAMU MOBEIECHUS U JiesiTeNbHOCTH, oOydaromuxcs ¢ 3[1P (pacropmokeHHOCTb,
HEOPraHM30BAHHOCTH) HEOOXOJIUM CTPOKAHIIMK KOHTPOJIb COOJIOJCHHS MPAaBHJ TEXHUKU OE€30MaCHOCTH
IIPU IPOBEIECHUH Ja0OPAaTOPHBIX Pa0OT B XUMUYECKOM KaOUHETe.

[IpumepHass mporpaMMa MpeAyCMaTpUBA€T BHECEHHE HEKOTOPbIX M3MEHEHMH: BKIIOUYEHHE
OTENbHBIX TEM WJIM LIEJIbIX Pa3JesIoOB B MaTepHallbl JUIsl 0030pHOr0, 03HAKOMUTEIIBHOTO U3Y4YEHUs; 0COOYIO
IIOCJIEZI0BATEIBHOCTh U3yUEHUSI HEKOTOPBIX TEM.

H3zmenenus npoepammboi.

B o3HakOMUTENBHOM IUIaHE AAOTCSI TEMBI, BBIJCJICHHBIE B COJIEP)KAHUN TPOIPAMMBI KYPCUBOM.

[IpenycMoTpeHO BbIAENICHHE JONOJHUTEIBHOIO BpPEMEHM I M3y4eHHMsl Hauboyiee BayKHBIX
BOIIPOCOB, MTOBTOPEHUS MPOUJCHHOTO MaTepuala, OTPaOOTKM HABBIKOB HANMCAHUS XUMHUYECKUX (Hopmyn u
YpaBHEHUH.

OcHoBHbIE BHJBI nesiTenbHOCTH oOyuaromuxcs ¢ 3[1P, oOycmoBneHHble 0COOBIME 00pa30BaTEIbHBIMU

NOTPeOHOCTAMH U 00ECTIEYMBAIOIIME OCMBICIIEHHOE OCBOCHUE COIEP KaHUsI 00pa30BaHUs

— pabora ¢ TEKCTOM Y4eOHHKa, y4eOHOTO IOCOOWs, HAay4YHOW/HAyYHO-TIOMYJSIPHON HWH(opManuei
(cocTaBHTH MUIaH, CXEMY, 3aIIOJIHUTH TAOJIHILy, HAWTHU OTBET Ha BOMIPOC);

— BOCIIPOU3BEJICHHE Y4eOHOro Marepuana Mo naMsaTH (C MCIOJIb30BaHUEM OIOPHBIX CJIOB, MOHATHI,
MHCTPYKLUH, MJIaHA);

— paboTa c onpeaeseHusIMU, CBOMCTBAMU U APYTUMU XUMHYECKUMU OHATUSMU;

— paboTta ¢ pUCyHKaMH, CXeMaMu, TabauamMu, Hu(poBsIM MaTEpUaIOM IO KOHKPETHOMY 3aJaHHIO;

— paboTa cO CHpPaBOYHBIMU MaTe€pUalaM{, Pa3JIWYHBIMU HCTOYHMKAMU HHQPOpPMAIMH, CIOBAPEM
TEPMHHOB;

— KOHCIIEKTHPOBAHME CTaTeH M3 JIOMOJIHUTEILHOTO MaTepHaa;

— a”anum3 (HaKTOB U MPOOJIEMHBIX CUTYAIlUH, OMHOOK;

— COCTaBJICHHUE IIJIaHA U TIOCIEN0BATEIIbHOCTH JEHCTBHM.

[TpumepHas TemaTuyeckas U TepMUHOJIOrMueckas Jiekcuka coorserctByeTr OOII OOO. Ilpu pabote

Ha/l JIEKCUKOM, B TOM 4YHCIEe HaydHON TepMHUHOJOrMed Kypca (pacKpbITHE 3HAu€HHH HOBBIX CIIOB,

YTOYHEHHE WJIM pPACHIMPEHHUE 3HAUYEHUN YK€ U3BECTHBIX JIEKCHYECKHX €IUHHI]) HE0OXOAUMO

BKJIIOUEHUE CJOBa B KOHTEKCT. Kakgoe HOBOE CIIOBO 3aKpeIUISIETCS B PEUYEBOM IPAKTHKE

oOyuaromuxcst ¢ 3[IP. O6s3arenbHa BU3yanbHas MOAAEPHKKA, aIrOPUTMbI pabOThl C ONpPEIEICHUEM,

OIIOPHBIE CXEMBI JUIS AKTyaIU3alii TEPMUHOJIOTHH.

Jns nocTukeHus: pe3yabTaToB O0y4YeHUs 3allJIaHMPOBAHO MPOBEACHHUE BXOIHOM KOHTPOJIbHOM paboThl,

TEMaTUYECKHX KOHTPOJIbHBIX Pa0bOT, KOHTPOJIBHOM padOoThI 3a MOJIYTOIUe, HTOTOBO KOHTPOJIBHON paboTHI,
MPaKTUYECKHUX PadoT.



IInanupyemMsble pe3yJbTaThbl 0CBOCHHS Yy4eOHOr0 npeaMeTa «XuMH»

JInyHOCTHBIE pe3yIbTaThI:

* OCO3HAHME €IMHCTBA M LEJIOCTHOCTH OKPY)KAIOLIET0 MHPA, BO3MOKHOCTH €ro MO3HABAaeMOCTH U
O00BSICHUMOCTH Ha OCHOBE JIOCTH)KEHUH HAYKU;

* BBICTPAaUBaHHE [[EJIOCTHOTO MUPOBO33PECHHUS;

* OIICHKA >XU3HEHHBIX CUTyallUd C TOUYKH 3peHus Oe3omacHoro oOpa3a >KM3HU M COXPaHEHUS
3JI0POBBS;

* OIICHKA 3KOJIOTHYECKOI0 PUCKA B3aMMOOTHOIIICHUH YeJI0BeKa U MPUPOIbL;

* (popMHpOBaHKE FKOJOTMYECKOTO MBIIIICHHS: YMEHHUE OLIEHUBATH CBOIO JESTEILHOCTh U IOCTYIKU
IPYTUX JIIOJIEH ¢ TOYKU 3PEHMsI COXPAHEHUS OKpY)KAIOIIeW Cpelbl — TapaHTa XU3HU M 0JIaronoinydus
moJeil Ha 3emie.

MertanpeameTrHblie pe3yJibTaThbl

Pecynamuenvie:

e oOHapyxuBaThb U (OPMYyIHUPOBATH y4yeOHYIO MpoOiieMy, OMNpeNeNarTh Ielb y4yeOHOU
NeSTeTbHOCTH;

* BBIIBUTaTh BEPCUU PEUICHHUS SKCIEPUMEHTAIBHOM MpoOIeMbl, 0CO3HABaTh KOHEUHBINH pe3ysbTar,
BBIOMPATH U3 MPEATIOKESHHBIX CPEICTBA IOCTUKECHUS 11eITH;

* COCTaBIATH (MHIWBUIYaJIbHO WIH B TPYNIIE) IUIAH PEIICHUS TPOOIEMBI;

* paboTas MO IJIaHy, CBEPATh CBOM JEHCTBHS C IIETbI0 W, NMPU HEOOXOAMMOCTH, HCIPABIATH
OIIMOKHU;

* B JIMAJIOTE C YUUTEIIEM COBEPIICHCTBOBATH KPUTEPHH OIICHKH.

Kommynuxamuenuwie:

* OpraHu30BBIBaTH yueOHOE B3aWMOJICHCTBHE B TpyIe (ONpenensaTh OOIIue LEeNH, paclpeneisiTh
pOJH, IOTOBAPUBATHCS IPYT C APYTOM H T. 11.).

Ilo3nasamenshuie:

* aHaJM3UPOBaTh, CPABHUBATD, KJIACCU(DUIIMPOBATH U 00001ATh XUMHUYECKHE (DAKTHI U SIBICHUS;

* BBIABIATH MPUYUHBI U CIEJCTBHS MPOCTHIX XUMUYECKUX SIBIICHUI;

* OCYLIECTBISATh CPaBHEHUE, KIACCU(PHUKAIIMIO XUMUUYECKUX BEIIECTB MO 3aJJaHHBIM OCHOBaHHSIM U
KPUTEPHSIM JUIS YKa3aHHBIX JIOTHYECKHUX OTEepPaIlHii;

* CTPOUTH JIOTHUECKOE CYXJIEHHE MOCie NpeABApUTENHHOIO aHaIn3a, BKIOYAIOIIee YCTaHOBICHHE
MIPUYMHHO-CJICICTBEHHBIX CBS3EH;

* CO3[aBaTh CXEMaTHUYECKHUE MOJETH C BBIJIEIEHUEM CYILECTBEHHBIX XapaKTEPUCTUK XMMUYECKOTIO
00BEKTa;

* COCTAaBJIAITh TE€3UCHI, PA3JIMYHbIE BUbI IJIAHOB;

* npeoOpa3oBbIBaTh HHGOPMAIIMIO U3 OJHOTO BUA B APYTo# (TaOIUIly B TEKCT U TIp.).

* yYMeTb ONpeAessATh BO3MOXKHBIE HCTOUYHHUKHM HEOOXOIMMBIX CBEIACHUH, INPOU3ZBOAUTH IOUCK
WH(OPMAIINHY, aHATTM3UPOBATH M OIICHUBATh €€ JOCTOBEPHOCTb.

IIpeaMeTHbIe pe3yabTaThl OCBOCHHS 00YUYAIOIIUMUCS MPOrpaMMbl y4eOHOTO MPeaMeTa « XUMHS».
Buvinycknux nayuumces:

® XapaKTEepH30BaTh OCHOBHbIE METO/Ibl IO3HAHUS: HA0I0JeHUE, U3MEpPEHHE, IKCIIEPHUMEHT;

® OIMCHIBATh C ONMOPOIl Ha IUIaH CBOMCTBA TBEPIBIX, KUJIKUX, TA3000pa3HbIX BEIIECTB, BBIIEIAS UX
CYIIECTBEHHBIE PU3HAKY;

® TIOHUMATh CMBICI OCHOBHBIX XHUMHYECKUX TOHITHH «aTOM», «MOJEKYIa», «XUMHUYCCKAN
AJIEMEHT», <«IIPOCTOE BEUIECTBO», «CIOKHOE BEIIECTBO», «BAJIEHTHOCTH», «XUMHUYECKAs pPEaKIUI»,
UCTOJIb3Ys 3HAKOBYIO CUCTEMY XHUMMUU;

® TIOHUMATh CMBICT 33aKOHOB COXpPAHEHHs MacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM TEOPHH;

® pasIMyaTh MOCIE MPEABAPUTEIHHOTO aHAIN3a XUMUYECKHE U (PU3UUECKUE SIBICHUS;

® Ha3bIBaTh XUMUYECKHUE DJICMEHTHI;

® OMpeensiTh COCTaB BEUIECTB MO uX (Gopmynam;

® OMpeeNsaTh BAJICHTHOCTb U CTENEHb OKUCICHHSI aTOMOB 3JIEMEHTOB B COCAMHEHUSIX C OMOPOM Ha
ANTOPHUTM YUEOHBIX ACHCTBU;

® OIpEaeINATh TUIl XUMHUYECKUX PEaKIIHiA;

® Ha3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHNUS XUMUYECKUX PEaKIIHiA;



e BHIABITH IPU3HAKM, CBUICTEIBCTBYIOIIME O MPOTEKAaHMM XWMHUYECKOM pEakUuu Ipu
BBINIOJTHEHUM XMMUYECKOIO OIIbITA;

® COCTaBIATh (hOpMyJbl OWHAPHBIX COEIUHEHUH U (QOpPMYJBI HEOPraHMYECKHX COEIMHEHHH
M3YyUYEHHBIX KJIACCOB C OIMOPOM Ha aJIFOPUTM yUEOHBIX JIEHCTBUIA;

® COCTaBJATh MOJIEKYJIIPHbIE YpPaBHEHUS XHUMMUYECKHUX PpEaKLMH, MOJEKYJSIpHbIE IOJHBIE U
COKpAlllCHHbIE HMOHHBIE YpaBHEHHUS pEaKUUil OOMEHa; COCTABJIATH YPABHEHUS DIIEKTPOJIUTHYECKON
JUCCOLMALMU KUCIIOT, IEI0YEH, COJIEH;

e co0moaaTh mpaBuia 6e30macHoi padoThl IPU MPOBEICHUH OTIBITOB;

® [10J1b30BATHCS JJAOOPATOPHBIM 00OPYAOBAHHEM U MOCYOM;

® BBIUHCIIATH OTHOCUTEIBHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MAacChl BELIECTB; MAaCCOBYIO [JOJIO
XMMHYECKOI'0 3JIEMEHTA C UCIOJIb30BaHUuEM (HOpMYT;

® BBIYHCIATH KOJIMYECTBO, 00BEM WIJIM MAcCy BEIIECTBA M0 KOJIMYECTBY, 0ObEMY, Macce pearcHTOB
WIH IPOAYKTOB PEAKIUU C OTIOPOI Ha AJITOPUTM y4eOHBIX JIEHCTBUI MM 0Opa3er;

® XapaKTepU30BaTh (PU3MUECKUE U XUMHUYECKHE CBOMCTBAa MPOCTBHIX (KUCIOPOJAA, BOAOPOAA) U
CJIO’KHBIX BEILECTB;

® XapaKTepH30BaTh (PU3MUYECKHE U XUMHUECKUE CBOWCTBA KUCIOPOIa, BOJAOPO/IA, BOJKI 110 TUIAHY, a
TaKKe OOIIME CBOMCTBA BEIIECTB, NPHUHAUICKALUIMX K HM3YYEHHBIM KjaccaM HEOPraHMYECKHX BEIIECTB:
OKCHUJIOB (OCHOBHBIX, KUCIIOTHBIX, aM()OTEPHBIX ), OCHOBAHHM, KHCIIOT, COJIeH (CpeHNX) C UCIOIb30BaHUEM
cxeMbl «['eHeTnyecKkue B3auMOCBSI3N»;

® [I0Jy4aTh, COOMPATH KUCIOPOJ U BOAOPOL;

® pacro3HaBaTh OMBITHBIM ITyTEM Ia3000pa3HOT0 BEIMIECTBA: KHCIOPO/I, BOJOPOI;

® IIPUMEHATH 3aKOH ABOrajapo;

e omnepupoBaTh Ha 0A30BOM ypPOBHE MOHSATHEM «TEIUIOBOW APQEKT peaKkiumn», «MOJISIPHBIH 00BEM»
IIpU pELICHUH 33]1aY;

® XapaKTepH30BaTh GU3NUECKUE U XMMHUYECKHE CBOMCTBA BOJIbI;

OINepUpOBaTH Ha Ha30BOM YpOBHE MOHITHEM «PACTBOPY;

BBIYHCIIATh MACCOBYIO JIOJIK0 PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

IIPUTOTOBIIATE PACTBOPHI C ONPEACIICHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;
Ha3bIBaTh COCIMHEHMS U3YUEHHBIX KJIACCOB HEOPraHUYECKUX BEILIECTB;

e OMNpeensiTh MPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJaccy COEIMHEHHIl ¢ Oomopoil Ha
oTpesieNIeHus], B TOM YHCJI€ CTPYKTYPUPOBAaHHBIE;

® COCTaBIATH (POPMYJIBI HEOPIraHUYECKUX COEIMHEHNH N3yUEeHHBIX KIacCOB;

® [IPOBOAWMTH  OMBITH, MOATBEP)KJAIOIIUE XMMHUYECKHE CBOWCTBA M3YUEHHBIX  KJIACCOB
HEOPraHUYECKUX BEILECTB;

® DAcCMO3HaBaTh OMNBITHBIM IIyTEM pacTBOPOB KHCIOT M IIEJIOYeH MO HM3MEHEHUIO0 OKpacKu
MHIUKATOpA;

® XapakTepu3oBaTb  B3aMMOCBS3b  MEXKAYy  KJacCaMHd  HEOPraHMYeCKMX  COEJAMHEHUH ¢
HCIOJIb30BaHNEM CXeMbI «I eHeTHYecKre B3auMOCBSI3NY;

e rnoHuMarth cMblica [lepuoauyeckoro 3axona .M. Menneneesa;

e OO0BIACHATh (PU3MYECKHI CMBICI aTOMHOTO (TOPSJIKOBOIO) HOMEpa XHMMHUYECKOIO 3JIEMEHTa,
HOMEpOB TPYIIbI U INepuoja B nepuoandeckon cucreme .M. MennaeneeBa ¢ Omopoul Ha OmpenesieHUs
(bU3MYECKOTO CMBICIIA;

® OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CTPOCHHs aTOMOB, CBOWCTB AJIEMEHTOB B Ipejeax
MaJblX IEPUOJOB M IVIABHBIX MOATPYII C HCIOJIB30BAHMEM CXEMbl M3MEHEHMS PaJUyCOB XHMHUYECKHX
AJIEMEHTOB;

® XapaKTEepH30BaTh XMMHUYECKHE 3JIEMEHTHI (0T BOJOPOJa /0 KaJbIMs) HA OCHOBE MX IOJIOKEHUS B
nepuoandeckoit cucreme .M. MenzeneeBa u 0coOOEHHOCTEH CTPOCHHUS MX aTOMOB IO IUIaHY;

® COCTaBJISITb CXEMbl CTPOCHUSA aTOMOB MepBbIX 20 3JeMEHTOB mepuoaumyecko cucremsl J[.H.
Menaeneesa 110 IJ1aHY;

® JCIOJIB30BaTh NOHATHUA: «XUMHUYECKAs CBS3bY, «IJIEKTPOOTPULIATEILHOCTDY;

® JMETh MPEACTABIECHUS O 3aBUCUMOCTH (PU3MYECKUX CBOMCTB BEIIECTB OT THIA KPUCTAIIIMUECKON
PEILETKH;

® OIpEaeNATh BUJ XUMUYECKOH CBSI3M B HEOPTaHUUECKUX COCTMHEHUAX 110 00pasIy;



® U300paxaTh CXEMBbI CTPOSHUS MOJIEKYJ BEIIECTB, 00PAa30BaHHBIX PAa3HBIMU BUAAMH XUMHUYECKHIX
CBsI3€M ¢ IOMOIIBIO TIeJarora;

® HCIOJb30BAaTh TMIOHATHUS «HOH», «KATHOH», «AHHOHY», <(OJEKTPOJHUTH), «HEIIICKTPOIUTHDY,
(ONEKTPOJIUTHYECKAS  JUCCOLMAIMI», «OKHUCIHTENb», «CTEMEeHb OKHCICHHS» «BOCCTAHOBHUTEIBY,
«OKHCIICHHEY, «BOCCTAHOBIICHUCY;

® HMETh MPEJCTABICHUE O TCOPHH JICKTPOIUTHICCKON TUCCOIUAIINH;

® OOBICHATH CYIIHOCTH IIPOIIECCA AICKTPOJIUTHUSCKON TUCCOIMAIIMN M PEaKIIUi HOHHOTO OOMEHa;

® OMpeesATh BO3MOKHOCTh MPOTEKAHMS pEeaKInii MOHHOTO OOMEHa;

® TPHUMCHATh KAa4CCTBCHHBIE PEAKIUU [UIsl PACIIO3HABAHWS TPU BBIMOJHCHUW 33JaHUNA WA
71a00paTOPHBIX OMBITOB: XJOPHA-, OPOMHI-, MOIUA-, CcylibdaT-, KapOoHAT-, CMIMKAT-, (ocdaT-aHHOHBI,
THAPOKCH/I-UOHBI, KATUOHBI aMMOHUSI, MarHus, KaJIbIHs, aTlOMUHMS, Kene3a(2+) u (3+), meau(2+), uHKa,
MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPaX C MCIIOJIb30BaHUEM Ta0UIbl «KadecTBEeHHBbIC peakliy Ha KATHOHBI
Y aHHUOHBD;

® OMpeeNsATh OKUCITUTEIh U BOCCTAHOBUTEIb;

® COCTaBJISITh YPAaBHCHHS OKHUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMA C OIMOPOH Ha alTOPUTM
Y4eOHBIX JICUCTBUN;

® pasnuyaTh XMMHYECKHE PEAKIIUHU IO PA3JIMYHBIM IIPU3HAKAM C OITOPOH HA CXEMBI;

® XapaKTepU30BaTh B3aUMOCBSI3b MEX/y COCTAaBOM, CTPOSHHUEM M CBOMCTBAMU HEMETAJLIOB;

® TIPOBOAMTH OMBITHI 11O MOJYYECHUIO, COOUPAHHIO U U3YUYCHUIO XUMUIECKIX CBOMCTB ra3000pa3HbIX
BEIIECTB: YIIIEKUCIIOTO ra3a, aMMHaKa;

® pAacMoO3HaBaTh OMBITHBIM ITyTEM I'a3000pa3HOro BEUIECTBA: YITIEKUCIBINA I'a3 U aMMHUaK;

® XapaKTepU30BaTh B3aHMOCBS3b MEXIy COCTAaBOM, CTPOCHHUEM M CBOWCTBAMU METAIJIOB;

® Ha3bIBaTh OpPraHUYEcKHe BellecTBa MO UX (QopMyse: MeTaH, d3TaH, STUJIEH, METAHOJ, 3TaHOI,
TIIMLEPUH, YKCYCHasl KHUCJIOTa, aMHHOYKCYCHas KHUCJIOTa, CT€apHMHOBAs KHUCIOTAa, OJEHMHOBas KHUCIIOTa,
III0KO03a;

® OIICHMBATH MOCJE MPEABAPUTEIHLHOTO aHATN3a BIUSHUE XUMUUECKOTO 3arpS3HEHHS OKpYKaroIen
Cpelbl Ha OPTaHU3M UYEJIOBEKa,

® TPaMOTHO OOpPAIIATHCS C BEIMIECTBAMU B TIOBCETHEBHOM KU3HU;

e OmpeensTh BO3MOXKHOCTh TMPOTEKaHHsS peaKkUuid HEKOTOPBIX MPEACTaBUTENCH OpraHUYeCKHX
BEIIECTB C KHCIOPOIOM, BOJIOPO/IOM, METaNIaMU, OCHOBAaHUSIMH, TAJIOT€HAMHU.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCS:

® BBHIIBUTaTh U MPOBEPSATH IKCIEPUMEHTAIBHO THIOTE3bl 0 XMMHUYECKHMX CBOMCTBAX BEIIECTB Ha
OCHOBE WX COCTaBa U CTPOCHHUS, UX CIHOCOOHOCTH BCTYINAaTh B XHWMHUYECKHE PEAKIMH, O XapaKTepe H
MPOYKTAX PA3IMYHBIX XUMUICCKUX PEAKIUI 110 PyKOBOJCTBOM ITEIarora;

® XapaKTepU30BaTh BEIIECTBA MO COCTaBY, CTPOSHHUIO U CBOWCTBAM, YCTaHABIMBATh MPUYMHHO-
CIIEJICTBEHHBIE CBSI3M MEXIY JaHHBIMH XapaKTepUCTUKAMU BEIIECTBA;

® COCTaBJISITh MOJICKYJISIPHBIC W IIOJIHBIE HMOHHBIC YpPaBHEHUS TI0 COKPANICHHBIM HWOHHBIM
YpaBHECHHUSIM;

® TIPOTHO3HPOBATh CIHOCOOHOCTH BEIIECTBA MPOSBISATH OKUCIUTENbHBIC WM BOCCTAHOBHUTEIHHBIC
CBOWCTBA C yYETOM CTETNIEHEH OKUCIICHHS 3JIEMEHTOB, BXOISIINX B €T0 COCTAB;

® COCTaBJISITh YPaBHCHHS pPEaKIUH, COOTBETCTBYIOIIMX TIOCIECIOBATCIILHOCTH IPEBPALICHUI
HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KIJIACCOB;

® BBUIBHTaTh W MPOBEPATH IKCIICPUMEHTAIBHO THIIOTE3bI O Pe3y/IbTaTax BO3JCHCTBHUS Pa3IMIHBIX
($akTOpOB HA M3MEHEHHE CKOPOCTH XHMHUYECKOM PEaKIliy C ITOMOIIBIO ITeIarora;

® UCIONB30BaTh MPUOOPETEHHBIE 3HAHMS JUIS OKOJIOTHYECKH TPAMOTHOTO TOBEJICHHUS B
OKpY>Karollen cpelie;

® HCIOJIb30BaTh MPHOOPETCHHBIC KIFOYCBBIC KOMIICTCHIIMH TTPH BBITOJIHEHUHU TPOCKTOB M YIeOHO-
MCCTIE0OBATENIbCKUX 3a7ad MO0 M3YYCHHUIO CBOMCTB, CIIOCOOOB TMOJYYECHHs] M PACIO3HABAHUS BEIIECTB IO
PYKOBOJICTBOM TEAArora;

e OOBCKTHBHO OIICHMBATh HMH(OPMAIUIO O BEIIECTBAX M XHUMHYECKHX IPOIEcCCax C IMOMOIIBIO
Tre1arora;

® KPUTHYECKH OTHOCHUTHCS K TICEBJOHAYy4YHOU WH(GOpMANNUU, HEIOOPOCOBECTHOW pEKIaMe B
CpeAcTBax MacCOBOM MH(pOpPMAIIHH.



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC

No HaunmenoBanue

KoaunuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

n/ pa3jiejioB U TeEM Becer  Konrpoubnsl  IIpakrunyecku
o0pa3oBaTejibHbIE PeCypPChI
n NPpOrpaMmel 0 e padoThl e padoThlI
Pa3ned 1. BemecTBo H XuMH4YecKk#ne peakiun
[ToBTOpEHME U
yrIy6IieHne bubmmoreka [JOK
1.1 3HAHUH OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pasziesoB Kypca 8 36
KJ1acca o
OcHostbLe bubnunoreka LIOK
1p  aKoHomepHocTH 4 https://m.eds00.ru/7f41a6
XUMHYECKHUX
peakui 36
DIEKTPOITUTHYECK
ast IMCCOLUALIUS. bu6nunorexa LIOK
1.3  Xumuueckue 8 1 1 https://m.edsoo.ru/7f41a6
peakiuu B 36
pacTBopax
Utoro no pazneny 17
Pasznea 2. Hemeraabl 1 HX cOeINHEHUS
OO0mas
XapaKTEpUCTUKA bu6muorexa LIOK
2.1 XUMHYECKHUX 4 1 https://m.edsoo.ru/7f41a6
snemeHToB VIIA- 36
rpynmnsl. ['anorexnsl o
OOmas
Xapaxtepuctuka bubmuoteka [IOK
g2 mMmcCKAX 6 https://m.edsoo.ru/7f41a6
sneMeHToB VIA-
rpymmsl. Cepa u eé 36
COEIMHEHUS
OOmmas
XapaKTepUCTHKA
XUMUUECKIX but6mmorexa [IOK
2.3 »1emMeHTOB VA- 7 1 https://m.edsoo.ru/7f41a6
rpynnsl. A30T, 36
dochop u ux o
COCIMHCHUS
OOmas
XapaKTEePUCTHKA
XUMHYECKUX but6mmoreka [IOK
24  »nementos IVA- 8 1 2 https://m.edsoo.ru/7f41a6

IPYHIIBL. YTIEPOX
Y KPEMHUU U UX
COCIMHECHUSA

36
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Hroro no pazneny 25

Pa3gen 3. MeTaajbl M HX COeTUHEHUA

. bu6nmoreka [IOK
g1  Obuwecroiicrsa 4 https://m.edso0.ru/7f41a6
METAJLIOB
36
Baxkueiiime bubnuorexa [{OK
3.2 METaJUIbl U UX 16 https://m.edsoo.ru/7f41a6
COEMHEHHS 36
Utoro mo pazneny 20

Paznen 4. Xumus u okpyxamomas cpeaa

4.1

BemecrBa u
MaTepHabl B 3
KHM3HU YEIIOBEKA

bubnuoreka [{OK
https://m.edsoo0.ru/7f41a6
36

Utoro no pazneny 3

PesepBHOE Bpems 3

OBILIEE KOJIMYECTBO

YACOB I10 68

I[TPOTPAMME

9 KJIACC

Ne i/

Tema ypoka

Koaun4yecTBO 4acoB

bubnunoreka LIOK
https://m.edsoo.ru/7f41a6
36

KoHnTpoJbHbie

Jara

IIpakTHYeckune
U3y4YeHHUH

padoTbI

Ilepnonrueckuit 3aKoH.
IIepuonnueckas cucrema
XUMHYECKUX djieMeHToB /I, M.
Menneneena

3aKOHOMepHOCTI/I B U3MCHCHHUU
CBOMCTB XMMHYECKHUX 3JIEMEHTOB

MIEPBBIX TPEX NMEPUOJIOB

4.09

5.09

Knaccudukanus n

HOMEHKJIaTypa HEOPTaHUUECKUX

BEILIECTB

Bunpl XuMH4eCKOU CBS3U U THIIBI

KPUCTAJUIMYECKUX PELIETOK

11.09

12.09

BxoaHasi KOHTpOJILHAsA padoTa

18.09

Krnaccudukanus XuMrHuecKux
peaKuuii Mo pa3InYHbIM
MpU3HaKaM

19.09
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ITonsaTHE O CKOpOCTH
XuMuyeckon peakuuu. I[lonstue
0 TOMOT'E€HHBIX U I€TEPOre€HHBIX
peakuusx

[TonsiTHE 0 XUMHUYECKOM
paBHOBecHH. DaKTOPHI,
BIIUSIIOLIUE HA CKOPOCTh
XUMHYECKON peakiny U
M0JIO)KEHUE XUMHUECKOTO
paBHOBECHs

OKHUCIIUTETBHO-
BOCCTaHOBHUTEJIbHBIC PEAKIIHH

25.09

26.09

2.10

10

11

Teopust 3IEKTPOTUTUYECKOIN
nucconuanuu. CUabHbIC U
ci1a0bIe AIEKTPOITUTHI

Honnble ypaBHEHUS peakiuii

3.10

9.10

12

XUMHYeCKHEe CBOMCTBA KHUCIOT U
OCHOBaHHUI1 B CBETE
IIpe/icTaBIeHUM 00
3JIEKTPOJIUTAYECKOMN
JIHCCOLAIIAN

10.10

13

14

15

XHUMUYECKUE CBOKCTBA COJIEHN B
CBETE MpeACcTaBIeHU 00
BJIEKTPOTUTHYECKON
JMCCOLIUAIIUI

[TonsiTHe 0 runponuse conen

O000I1IIEHNE U CUCTEMATHU3AIINS
3HAHUH

16.10

17.10
23.10

16

17

ITpakTuyeckas padora Ne 1.
«PenieHne s3xkcriepuMeHTATBHBIX
3amauy

OO6m1ast XxapakTepucTruKa
rajIoreHOB. XUMHYECKHUE
CBOICTBA Ha IpUMeEpE XJI0pa

24.10

6.11

18

19

Xnoposoaopon. ComnsiHast
KHCIIOTa, XUMUYECKUE CBOMCTBA,
MoJIy4yeHue, MpuMeHeHHe
[IpakTuyeckas padora Ne 2 o

teme «lloyuenue conssHOM
KHUCJIOTBI, U3y4YECHHUE €€ CBOWCTB)

7.11

13.11

20

Brruucnenus no ypaBHeHHSIM
XUMHUYECCKUX peaKHI/Iﬁ, €CJI1 OAUH
W3 peareHTOB JIaH B U30BITKE

14.11

21

OOm1ast XxapaKTepUCTHKA
aneMeHToB VIA-rpynmsl

20.11

22

AnnoTtponHbslie MOIU(pUKALIUN
cepnl. Haxoxienue cepsl U €€
COCAMHEHHH B IPUPOJIE.

21.11




XHUMHYECKUE CBOMCTBA CEPBI

23

CepoBoziopoj, CTpoeHue,
¢bu3znyecKrue 1 XuMHUYeCKHe
CBOICTBA

27.11

24

25

26

Oxcuppl cepbl. CepHas KMCIIOTA,
(bu3nUecCKre U XUMUICCKHE
CBOMCTBA, IPUMEHEHUE

XUMUYECKHE peaklinu, Jiexalire
B OCHOBE ITPOMBIIIJICHHOT'O
croco0a MmoyryueHus: CepHOM
KHCIOThI. XUMHUYECKOE
3arpsi3HEHUE OKpYKaroLeit
Cpelbl COeIMHEHUSIMU CEPhI

Brlunciieane MaccoBOi 10U
BBIXOJIa MPOJIYKTa peakluu

28.11

4.12

5.12

27

28

IIpomesKyTOYHA KOHTPOJIbHAS
pabora

OOm1ast xapaKTepUCTHKA
aneMeHToB VA-rpynmsl. A3oT,
pacrpocTpaHeHHe B IIPUPOJIE,
¢bu3nyeckue 1 XUMHUYECKUE
CBOICTBa

11.12

12.12

29

30

AmMHaK, ero Gu3nvecKue u
XUMHYECKHE CBOMCTBA,
MOJTy4YeHHE U IPUMEHEHHUE

ITpakTuyeckas padora Ne 3 no

TEMC «HOJ’Iy‘IGHHG aMMMakKa,
HU3YUCHHUC CTO CBOMCTB»

18.12

19.12

31

32

33

A3oTHag KHuciaoTa, eé
(1)I/ISI/IT-IGCKI/IG U XUMHUYCCKHEC
CBOMCTBA

Hcnonp30oBaHne HUTPATOB U
COJIeli aMMOHUS B KQUECTBE
MUHEPAIBHBIX YI0OpEHHIA.
XUMUYECKOe 3arps3HEHUE
OKpY>KaroIleu cpeibl
COCTMHECHUSIMH a30Ta

®docdop. Oxcun docdopa (V) u
dbocdopHas kucnora,
bu3nYecKre U XUMHUECKUE
CBOWCTBA, MOJyUCHUE

25.12

26.12

34

Ucnonbs3oBanue ¢pocdaTos B
Kau€CTBC MUHCPAIbHBIX
ynoOpeHuit. 3arps3HeHHe
MIPUPOTHOM cpenbl hocdaTaMu

35

Yraepon, paclipocTpaHEHHE B
npupojae, Gu3nIecKue u
XMMHYECKHUE CBOMCTBA

36

Okcuppl yriaepona, ux




37

38

¢buznyeckue 1 XUMHUECKUE
CBOMCTBA. DKOJIOTUYECKUE
poOIEMBI, CBSI3aHHBIE C
okcuzoMm yriepona (1V)
YronbpHas KUCIIOTa U €€ COH
[IpakTrueckas padota Ne 4 o
teme "[loyyenue yriekucioro

raza. KauectBeHHast peakius Ha
KapOoHaT-MOH"

39

40

41

[TepBoHayabHbBIE MTOHATHUS 00
OpPraHUYECKUX BEUIECTBAX KaK O
COCIMHEHMSX YIIIepoa

Kpemuuii u ero coequHeHus

[IpakTuueckas pabora Ne 5.
Pemrenue skcnepuMeHTaIbHBIX
3a1a4 no teme «BaxkHeiune
HEMETAJUIbl U UX COCIUHEHUS

42

43

44

KonTtpouabnas pa6ora Ne3 o
TeMe «BakHelinine HeMeTaLJIbI
H UX COCTUHEHU»

OO6m1as XxapakTeprucTrUKa
XHUMHYECKHUX 3JICMEHTOB —
MeTauioB. MeTramnndyeckas CBI3b
H MeTaJlJIndecKast
KpUCTAJUTMYECKasl PeIIETKa.
duznyeckue CBOMCTBA METAINIOB
XnuMH4yecKre CBOMCTBA
METAJJIOB. DJIEKTPOXUMUYECKUI
pAI HAPSKEHUH METaJIOB

45

46
47

OO1u11e crnocoObl MOTyYSHHS
MmetauioB. CraBel. Beraucnenus
110 YPAaBHCHUAM XUMHWYCCKUX
peaKuuii, €Ciii OJUH U3
PEareHTOB COICPIKUT IPUMECH

Ilonstue o KOppO31uHu MCTAJIJIOB

IIleno4ynble MeTaIbI

48

49

OKCI/I}II)I U TUAPOKCHUJBI HATPHUA U
KaJInust

Ilenoyno3eMeabHbIE METaJIbI —
KaJILIIUA Y MarHui

50

51

Baxneinmue coetmHeHNs
KabITHS

O0001IeHYE ¥ cCUCTEMAaTU3 AU
3HAHUN

52

JKEcTKOCTH BOIBI U CIIOCOOEI €€
yCTpaHEHUS

53

[Ipaktuyeckas padora Ne 6 1o
teme "XKEcTKkocTh BOJBI U




METO]Ibl €€ yCTpaHEHUS"

54 AmtoMuHUI 1

55 AMpoTepHbIe CBOIICTBA OKCHJIA U 1
THJIPOKCH/IA

56 Kenezo 1

57 Oxcupl, TUIPOKCHIBI U COITU 1
xenesa (1) u sxemesa (111)

58 0606H}€HH6 Y CUCTEMAaTH3aIUS 1
3HAHUU
[TpakTrueckas padota Ne 7.

59 Pemenne skcriepuMeHTaNbHBIX 1
3a1ad4 1o teMe «Baxkneiime
METaJIJIbl U UX COCIUHEHUS»
Berancnenus mo ypaBHEHUSM
XUMHUYECKHUX PEAKIIHA, €CIIH OJTUH

60 W3 PEarcHTOB JIaH B U30BITKE WU 1
COJICP>KUT IPUMECH.
Brruncnenus maccoBoil nonu
BBIXOJIa MPOJIYKTa peakluu

61 O6O6HUICHI/I€ Y CUCTEMAaTH3aIHS 1
3HAHUU

62 HTorosasi KOHTpOJIBLHAS 1
padora

63 BemecTBa u maTepuaisl B 1
MTOBCETHCBHOM KM3HU YEIOBEKa

64 XI/IMI/I‘IGCKOCVSan}IL’»HCHI/Ie 1
OKpY’KaroIen cpebl

65 Ponps xumuu B pemeHnn 1
9KOJIOTMUYECKUX MPOOIeM

66 PesepBHbIit ypok. O606iueHI/Ie u 1
CUCTeMaTH3aIusl 3HAaHUH

67 PesepBHBIit ypok. O6061116Hne " 1
CUCTeMAaTH3aIHsl 3HAHHUH

68 PesepBHEIit ypoK. O6061ueHHe u 1
CUCTEeMaTH3aIvsl 3HAaHUHA

OBIIEE KOJIMYECTBO YACOB I10 68

IMPOIr'PAMME




