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[TOACHUTEJIBHA A 3AIINCKA

Paboyas nmporpamMma 1o XMMUH Ha YpOBHE CpeHEro oouiero o0pa3oBaHus pazpadoTraHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii ®enepaunny,
TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS (efepabHOM 00pa3oBaTeIbHON MPOrpaMMbl CPEAHEr0 OOLIEro
obpazoBanmsi(POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYyIapCTBEHHOM 00pa30BaTeIbHOM
craugapre COO, c¢ yuérom Konuenmuu mnpenonaBaHus YydyeOHOro mpeamera «XHUMHS» B
oOpa3oBaTenpHbIX opranuzanusx Poccuiickoit deaepannu, peaan3yonmx OCHOBHbIE 00pa30BaTelIbHbIE
IIPOrpaMMbl, 1 OCHOBHBIX 10JI0’keHUM «CTpaTeruu pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha
niepuoa 110 2025 roga» (Pacnopsbkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XumMHUsiT Ha ypOBHE YIUIYOJNEHHOTO W3Y4YCHHs 3aHUMAeT BaXHOE MECTO B  CHCTEME
€CTECTBEHHOHAy4YHOTo oOpa3oBanus yvammxcs 10-11 kmaccoB. M3yuenue npeamera, peanuzyeMoe B
YCIOBUSX nudGepeHInPOBaHHOTO, pOoPUIHLHOTO oOyueHwus, MIPU3BAHO obecreunThb
0011e00pa30BaTENIbHYI0 U OOUIEKYIbTYPHYIO MOJATOTOBKY BBITYCKHHUKOB HIKOJIBI, HEOOXOAUMYIO ISt
ajantauuu MX K OBICTPO MEHSIOUIMMCS YCJIOBUSAM YXH3HU B COLIUYME, a TAaKXKe JUIsl MPOJIOJIKEHUS
0o0y4eHHs B OpraHu3alusax MpodecCHOHAILHOIO 00pa3oBaHUs, B KOTOPBIX XUMUs SABISETCS OAHON U3
MPUOPUTETHBIX JUCIUILINH.

B nporpamme no xuMuu HazHauyeHUE IpeaMera «XUMUsS» M0JIydaeT NOAPOOHYI0 MHTEPIIPETALIUI0

B COOTBETCTBHUHM ¢ 0OcHOBonojaratomuMu nonoxeHussmu @I'OC COO o B3auMoo0ycI0BICHHOCTH 1ieNeld,
COJIEp’KaHusl, pe3yJlbTaToB OOy4yeHUs M TpeOOBaHMII K YPOBHIO IOJATOTOBKHU BBIITYCKHHUKOB.
CBUIETEIBCTBOM TOMY SIBIISIOTCS CJIEAYIOIINE BBINOJIHAEMbIE IPOrPaMMO IO XUMUHU (PYHKIIUU:
MH(}OPMALIMOHHO-METOUYECKasl, pealn3alns KOTOpoM oOecredrBaeT IOJIyY€HHUE NPEJCTABICHUS O
LEeNsIX, COAepX aHUM, o01Ieil cTpaTeru 00y4eHusl, BOCHUTAHUS U Pa3BUTHs 00Y4arOIIUXCSl CPEACTBAMU
peaMeTa, U3y4aeMoro B paMKax KOHKPETHOIro mpoduis;
OpraHMU3alMOHHO-TIAHUPYIOLIasl, KoTopas IperycMaTpuBaeT orpeieNieHue: MIPUHIIUIIOB
CTPYKTYpPUPOBAaHUSI U IIOCJIEJOBATEIbHOCTH H3Y4EHHUs y4yeOHOro marepuana, KOJIMYECTBEHHBIX U
KAaueCTBEHHBIX €r0 XapaKTEPUCTUK; MOAXO0/I0B K (OPMHUPOBAHUIO COJAEPKATEIHLHON OCHOBBI KOHTPOJIS U
OLIEHKH 00pa30BaTeNbHbIX TOCTUKEHUI 00ydaroluXxcsi B paMKax HTOTOBOM aTTecTaliuu B GOpMe €TUHOTO
roCylapCTBEHHOI'O PK3aMEHa [0 XUMUH.

[Iporpamma my1st yriyOJI€HHOTO U3yUYEHUSI XUMUH:
yCTaHaBJIMBAaeT WHBAapUAHTHOE NPEIMETHOE COAEp)KaHUe, 00s3aTeNbHOe Ui HM3Yy4eHHMs B paMKax
OTIENbHBIX MpoduieH, MperycMaTpuBaeT pacHpeleNeHHe M CTPYKTYpHUpPOBaHHE €ro IO Kiaccaw,
OCHOBHBIM CO/Iep KaTeIbHBIM JTMHUSAM/pa3ienaM Kypca;

Ia€T MpUMEPHOE pacipeaesieHue yueOHOTO BpeMEHH, PEKOMEHTyeMOT0 I U3y4EHHsI OT/IEIbHBIX TEM;
npejasaraeT MPUMEPHYIO TOCIEI0BAaTENbHOCTh H3Y4YEHHs] yuyeOHOro martepuana ¢ Y4YETOM JIOTUKH
MOCTPOEHMSI KypCa, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3EH;

TaéT METOJIUYECKYI0 MHTEepIpETalfio el U 3a/1a4 U3y4yeHHs NpeaMeTa Ha YriayOJEHHOM YpOBHE C
y4€TOM COBPEMEHHBIX INPHOPUTETOB B CHCTEME CpPEIHEro oOIIero oOpa3oBaHHUsA, COJEpPIKATENbHOMN
XapaKTepUCTUKH IUIAHUPYEMBIX Ppe3yJbTaTOB OCBOCHHS OCHOBHOM 00pa30BaTeNbHOW MPOrpaMMbl
cpenHero obmero oOpa3oBaHUsl (JIMYHOCTHBIX, METANpPEIMETHBIX, MPEIMETHBIX), a TaKke C y4ETOM
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHBIX JIEHCTBUN OOYy4aIOUIErocsi MO OCBOEHUIO COJEP KAHUS
IpeaMeTa.

[To BceM Ha3BaHHBIM MO3ULUSAM B MPOrpaMMe MO XUMHH IPEeTyCMOTpPEHA MPEEeMCTBEHHOCTh C
o0y4eHHeM XHMMHUU Ha YPOBHE OCHOBHOTO o0Iiero oOpa3oBaHus. 3a NpeAelamMH YCTaHOBIIEHHOU
MIPOrpaMMOii IO XUMHUU 00sI3aTeNIbHOM (MHBApUAHTHOM ) COCTABIISIONIEH COIep:KaHus y4eOHOT0 ITpeIMeTa



«Xumus» ocTaércsi BO3MOXKHOCTH BBIOOpa €ro BapHMaTHMBHOW COCTABIISIONICH, KOTOpas [OJKHA
OTIPENIENIATHCS B COOTBETCTBUHU C HAMIPABICHUEM KOHKPETHOT'O MPOQHIIs 00ydeHusl.

B cootBercTBUM ¢ xoHuentyaibHbiMUA TooxkeHussMU PI'OC COO o Ha3HAYEHUU NPEIMETOB
6a30Boro u yriay0nEHHOro ypoBHel B cucrteMe nuddepeHInpoBaHHOTO 00yUYeHHs] HA YPOBHE CPEIHETO
obmiero oOpa3oBaHUS XUMHUSI Ha YpOBHE YIUIYOJEHHOTO W3YYCHHUs HAMPABICH HAa peaM3allHio
MIPEEeMCTBEHHOCTH C MOCJIEIYIOIIUM 3TAallOM MOTYYSHHs] XUMUYECKOT0 00pa30BaHUs B paMKaxX U3YYCHHUSI
CHEIHAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKUX JAUCHUUIUIMH B By3aX U OpraHU3alUsX CPEIHEro
npodeccuoHanbHOr0 00pa3oBaHus. B 3TOW CBs3M HM3ydeHHE NpeaMeTra «XUMHUS» OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHHe U YriayOJeHHe TEOpPEeTUYECKOM U MPaKTHYEeCKOW IOATOTOBKH
oOyuaromuxcsi, BbIOpaBIIMX OINpeneia¢HHbI NpoQuib OOy4eHHs, B TOM UHUCIE C TEPCHEKTUBOI
MOCTICIYIONIET0 MOMYyYeHUs XHMHYECKOT0 OOpa3oBaHUS B OpraHu3alusx MpodhecCHOHAIBLHOTO
obpazoBanus. Hapsiny ¢ atum, B cBete TpeboBanuiit @I'OC COO k miaHUpyeMbIM pe3ybTaTaM OCBOSHUS
denepanbHOl 00pa30BaTENBHON MPOrPaMMBI CpPEIHETr0 OoO0mero oOpa3oBaHHS HW3yYEHHE MpeaMeTa
«XUMUS» OPHUEHTHPOBAHO TAaK)K€ HA peIIeHHEe 3a7ad BOCIHTAHUS W COLMAIBHOTO DPa3BHTHUS
oOyuaromuxcsi, Ha (OPMHUPOBAHKE Y HUX OOLIEHHTEIJICKTYa IbHbIX YMEHUN, YMEHUN pallMOHATH3AINH
y4eOHOrO Tpyna u OOOOIIEHHBIX CIIOCOOOB JIEATEIHHOCTH, HWMEIONINX MEXKIUCIHILTUHAPHBIH,
HAAMPEIMETHBIN XapaKTep.

CocraBnsiromuMu  npeamera  «XUMHS» Ha ypOBHE YIayONIEHHOTO HW3YYEHUS  SIBISIFOTCS
yrryonéHHbie Kypesl - «Opranndeckas xumusi» U «O01mas 1 HeopraHudeckas Xumush». [Ipu onpeneneHun
MOJIXOJIOB K OTOOPY U CTPYKTYPHOM OpraHu3allii COAEP KaHUS 3TUX KypCOB B IIpOrpaMMme Mo XUMHUHU 32
ocHOBY npuHTHI nonoxeruss PI'OC COO o paznuuusax 6a30Boro u yriayoaéHHOro ypoBHEW M3ydeHUS
npeaMera.

OcHoBy conepkanusi KypcoB «Opranuueckas xumusi» U «OOIas M HEOpraHWYECKas XUMUS)
COCTABIISIET COBOKYITHOCTH ITPEIMETHBIX 3HAHUN M YMEHHH, OTHOCAIIIMXCS K 0a30BOMY YPOBHIO H3Y4YCHUS
npeaMmera. JTta cucTeMa 3HaHWM MoJyyaeT OnpeeéHHOe TEOPETHYECKOe JIOMOIHEHHUE, M03BOJISIONIEee
OCO3HAaHHO OCBOUThH CYIIECTBEHHO OoibIMii 00bEM (pakTomormueckoro marepuana. Tak, Ha
yrayOa€HHOM YpPOBHE H3YYEHMs IpeaMera oOecrieueHa BO3MOXKHOCTb 3HAYUTENbHOTO YBEIMUYEHUS
00bEMa 3HAHUI O XMMMYECKHX 3JJIEMEHTAaX M CBOMCTBAX MX COEIMHEHMH Ha OCHOBE PACIIMPEHUs U
YIITyOJICHHSI TPECTABICHHIA O CTPOSHUH BEIIECTBA, XHMUYECKOM CBS3H M 3aKOHOMEPHOCTSX MPOTEKAHHS
peakIMii, paccMaTpUBaeMbIX C TOYKHM 3PEHUS XMMUYECKOH KHHETHKH M TepMOAMHaMUKHU. M3yueHue
NepUoIMYeckoro 3akoHa u [lepuoandeckol cHUCTEMBI XHUMHUYECKUX JJIEMEHTOB Oa3upyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMUYECKUX IMPEICTABICHUSIX O CTPOSHHH aTroMa. XHMHYECKas CBS3b
OOBSICHAETCS C TOUKU 3PEHUSI SHEPTeTUUECKUX N3MEHEHUH Npu € 00pa30BaHUU U pa3pyLLEHUH, a TAKKe
C TOYKH 3pEHHS MEXaHU3MOB e€ 00pa3oBaHus. V3ydeHne THIIOB peakiuii JomonHseTcs popMUpoBaHUEM
MIpe/ICTaBICHUH 00 3JIEKTPOXUMHUUECKHX MTPoLIeccax U 3JIEKTPOJIM3€E PacilylaBOB U pacTBOPOB BellecTs. B
Kypce OpraHM4YecKod XMMHUH MPH PACCMOTPEHHUU PEAKIMOHHOW CIOCOOHOCTH COENUHEHHUH ynemisercs
oco0oe BHIMaHHUE BOIIPOCaM 00 JIEKTPOHHBIX d((eKTax, 0 B3AUMHOM BIUSHHHA aTOMOB B MOJIEKYJIaX U
MeXaHU3Max peaklui.

Ocoboe 3HaYeHne UMeeT TO, YTO Ha COJIEpKaHUE KYPCOB XMMHUU YIIIyOJIEHHOTO YPOBHS U3Y4EHUS
JUIS KJIacCOB ONpeIeEHHOrO nMpo@uiis (IJIaBHBIM 00pa3oM Ha UX CTPYKTYpPY M XapakTep JAOMOJHEHUN K
of1ieil cucreMe MpeIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXKHBIE NMpeaMeThl. Tak, HalpuMmep, B
CoJiep’KaHuU IpeaMeTa JUIsl KIaccoB XMMHKO-(pu3ndeckoro npoduis 6onplioe 3HaueHue OyayT UMeTh
3JIEMEHTHI yueOHOro MaTepuaia mo oomeit xumun. [Ipn n3ydenun npeamMera B JaHHOM cllydae aklEHT
Oyzer caenaH Ha OOIIHOCTh METOJOB IO3HAHMS, OOLTHOCTh 3aKOHOB M TEOPUH B XMMHHU U B (U3UKE:
aTOMHO-MOJIEKYJISIpHasi Teopus (MoJeKylspHas Teopus B (DU3MKE), 3aKOHBI COXPAaHEHUS MacChl U
SHEPIUH, 3aKOHbI TEPMOJINHAMMKH, SJIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEILIECTB U IPYTOe.

B 10 e BpeMs B cojiepKaHUU MTpeIMeTa JUIsl KJIacCOB XMMUKO-OMOJIOTHYECKOT0 MPOQUIIs GOIbIINIA
yAETbHBIN Bec OyleT UMETh OpraHuyecKas XuMus. B 3ToM citydae mpeaocTaBisieTcsi BO3SMOXKHOCTD JJIst
6oJiee 0OCTOATENHFHOIO PACCMOTPEHUS XUMUYECKOM OpraHu3anuy KJIeTKH KaK OMOJIOTHYECKONW CUCTEMBI,



B COCTaB KOTOPOM BXOJST, K IPUMEPY, TaKH€ CTPYKTYpHbIE KOMIIOHEHTBI, KaK JTUIUAbI, OCJKH, YTJIEBOIbI,
HYKJIEMHOBBIE KUCTOTHI U Apyrue. [Ipu 3ToM 3HaHUS 0 COCTaBe M CBOMCTBAX MpE/ICTABUTENIEH OCHOBHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB CIIY)KAaT OCHOBOMW JUIsSi M3YYEHHUS CYHIHOCTH IMPOLIECCOB (POTOCHHTE3A,
JbIXaHUSI, MUILEBAPEHUS.

B mmane ¢opMupoBaHUsS OCHOB HAay4dHOTO MHPOBO33PEHHS, OCBOCHHS OOIIECHAYYHBIX METOJIOB
[IO3HAHMS U ONBITA NMPAKTHYECKOrO NMPUMEHEHHS HAYYHBIX 3HAHUI M3yYEHHE NpeaMeTa «XHUMHs» Ha
yriay0aEHHOM ypOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3AX C YUEOHBIMH MpEAMETaMH, BXOJSIIMMU B
COCTaB MpeIMETHbIX obsactell «EcTecTBeHHO-Hay4HbIE IPEAMEThI», «MaremaTuka U nH(OpMATUKA» U
«Pycckuil SI3bIK U TUTEpATypay.

[Tpu m3ydyenun yuebHOro mpeamera «XuMHsS» Ha YriyOJEHHOM ypOBHE TakKe, KaK Ha ypOBHE
OCHOBHOTO M CpeAHero oOmiero oOpazoBaHus (Ha ©0a30BOM ypOBHE), 3aladyeil MEePBOCTEIICHHOM
3HAYUMOCTH SIBJIsieTCs (POPMUPOBAHKUE OCHOB HaYKU XUMUU KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS,
MPAKTUYECKOU JIEATEIIBHOCTH YEJIOBEKA U OJJHOIO U3 KOMIIOHEHTOB MUPOBOW KYJbTYphL. Penienue 3toi
3aJ1a4M Ha yri1yOJIEHHOM YpOBHE U3YUEHHUs MIpeIMeTa NPeosaraeT pealn3aluio Takux Lesel, Kak:
(hopMUpOBaHUE MPEICTABICHUN: O MaTePHAILHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTHU
SIBJICHUUW TPUPOIBI, O MECTE XMMHUHU B CUCTEME €CTECTBECHHBIX HAyK M e€ BeIyIled posid B oOecred eHUn
YCTOMYMBOIO PAa3BUTHSI YETIOBEUECTBA: B PELICHUH MTPOOIIEM SKOJIOTHUECKON, SHEPTETHUECKOM U MUIIEBOM
0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, CO3IaHUN HOBBIX MaTepUajioOB, HOBbIX MCTOYHUKOB SHEPTUH, B
o0ecrieueHnr PalMOHAILHOTO TPHPOJIONONL30BaHUS, B (OPMUPOBAHUUA MHPOBO33PEHUS W OOIICH
KYJIbTYPbl 4YEJIOBEKa, a TaKKe HKOJIOTMYeCKd OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0pPOBBIO U
MIPUPOIHOM CpeJE;

OCBOCHHME CHUCTEMbl 3HAHUM, JIEKAUIUX B OCHOBE XMMHUYECKOM COCTABIIAIOIICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa: HyHIAMEHTAIbHBIX TOHITUN, 3AKOHOB U TEOPHUI XUMHH, COBPEMEHHBIX MPEACTABICHUH O
CTPOCHUM BEIIECTBA HA PAa3HBIX YPOBHIX - aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HAIMOJIEKYJISPHOM, O
TEPMOJAMHAMUYECKUX W KHHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHMSI XMMHYECKUX pEaKuui, o
XMMHYECKOM DPAaBHOBECHHU, PACTBOpPAX W AHCIEPCHBIX CHCTeMax, 00 OOIIMX HayYHBIX MPHHIIUIIAX
XUMHUYECKOTO MTPOU3BOJICTBA;

(dbopMupoBaHHEe Y 00YJarOIIMXCS OCO3HAHHOTO MOHUMAaHHS BOCTPEOOBAHHOCTH CUCTEMHBIX XUMUYECKUX
3HAHUN IS OOBSICHEHWs KIIOYEBBIX HJIed U TPoOJeM COBPEMEHHON XHUMHH, A OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABICHUHN, UMEIOIINX €CTECTBEHHO-HAYUHYIO TPUPO/Y; TPAMOTHOTO pEIIeHHsI TPOOIIeM,
CBSI3aHHBIX C XMMHEHU, MPOTHO3WPOBAHUS, aHAJIN3A U OLIEHKH C MO3UIMI SKOJOTHYeCKOi 0e30MacHOCTH
MOCJIEICTBUIT OBITOBOM W TMPOM3BOJCTBEHHOW JEATEILHOCTH YEJIOBEKa, CBA3aHHOM C XUMHUYECKUM
MIPOU3BOJICTBOM, UCIIOJIb30BAHUEM U MepepadOTKOM BEIECTB;

yriIyOJIeHHE TIPEICTABICHU O HAYYHBIX METOJaX MO3HAHUsS, HEOOXOIMMBIX ISl TPUOOPETEHUST YMEHUIA
OPUEHTHUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XUMUUYECKHUX SIBJICHHUM, HIMEIOIITUX MECTO B IPUPOJIE, B
MPAKTUYECKOU IESITETbHOCTH Y MOBCEAHEBHOM KM3HH.

B nmane peanu3aiuu nepBoovYepeIHbIX BOCIUTATEIHHBIX M PA3BUBAIOIINX (DYHKIIHH IETOCTHOW CUCTEMBI
cpenHero oOmiero oOpa3oBaHUs MpU U3YYCHHUH TpeaMeTa «XUMUsS» Ha YIIIyOJIE€HHOM YPOBHE OCOOYIO
aKTyaJTbHOCTh MPUOOPETAIOT TaKWE TEH U 3a7a91, KaK:

BOCIIUTaHHE YOEXKIEHHOCTH B IMO3HABAEMOCTH SIBIICHUU MPUPOJBI, YBAKEHUS K MPOIECCY TBOPUYECTBA B
00JacTH TEOPETUYECKUX U TPHUKIAJHBIX HCCIEAOBAaHUNA B XUMHH, (OPMHUPOBAHHUE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHUBAIIMH K OOYYCHHIO M MO3HAHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCIIUTAHUIO HA
OCHOBE yCBOEHUS O0IIIeUeI0BEYECKUX 1IEHHOCTEH;

pa3BUTHE TTO3HABATEIHLHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yJaronuxcs,
(hopMUpOBaHHE Y HUX CO3HATEIHLHOTO OTHOIICHUS K CAaMOOOPa30BaHUIO M HEMPEPHIBHOMY 00pa30BaHUIO
KaK YCJIIOBHIO YCHEIIHOW MNPOPECCHOHATBPHOW M OOIIECTBEHHOM JAESITEIIBHOCTH, OTBETCTBEHHOTO
OTHOIICHHS K CBOEMY 3/I0pPOBBIO M MOTPEOHOCTH B 3/10pOBOM 00pa3e KHU3HH;



dbopMHpOBaHHE YMEHHH W HaBBIKOB Pa3yMHOTO HPUPOAONOIB30BAHMS, Pa3BUTHE 3KOJIOTHYECKON
KYJIBTYPBI, IPUOOPETEHHE OTBITa OOIIECTBEHHO-TIOIE3HOM IKOJIOTHUECKOM JIeATEIHHOCTH.

OOmiee YMCiIO YacoB, MPEIYCMOTPEHHBIX JUISI M3yYCHHS XMMHUHU Ha YIIIyOJCHHOM YpPOBHE CpPEIHEro
obmero oopa3oBanus, cocrapiser 204 yacos: B 10 kimacce - 102 yaca (3 vaca B Henento), B 11 kimacce -
102 yaca (3 yaca B HEZIENIO).

COIEPXAHUE OBYUYEHUS 11 KJIACC

OBIIAA 1 HEOPTAHUYECKAS XUMUA
TeopeTnueckne OCHOBBI XUMUMU.

Atom. CocTaB aTOMHBIX fAep. XUMHYECKMH 3yieMeHT. M3otonbl. CTpoeHue 3JIeKTPOHHBIX
000JI0YeK aTOMOB, KBAHTOBbIE YHCIA. DHEPreTUYECKHE YPOBHU U IOJYPOBHU. ATOMHBIE OpOUTAIM.
Krnaccudukanuss XMMHUYECKUX JJIEMEHTOB (s-, P-, d-, f-anmementsr). PacnpeneneHue 37eKTPOHOB IO
aTOMHBIM OpOUTANIAM. DJIEKTPOHHBIE KOH(DUTYPALIUU aTOMOB 3JIEMEHTOB I1EPBOr0-4eTBEPTOTO NMEPHOIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUM, 3JIEKTPOHHBIE KOH(DUTYpallUi HOHOB.
DNeKTPOOTPULIATETLHOCTb.

Ilepnonnueckuil 3akoH u llepuognueckas cucrema xumuuyeckux ieMeHToB [[.M. Menneneesa.
CBs13p mepuoanyeckoro 3akoHa u Ileprogudeckoil cUCTEMbl XMMHUYECKHUX JJIEMEHTOB C COBPEMEHHOM
TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMMUYECKHX DIIEMEHTOB U
00pa3yeMbIX UMH IPOCTHIX M CIIOKHBIX BEUIECTB 110 TPYIIaM MU IepruoJaM. 3HAaYeHUE MEPUOTNIECKOTO
3akoHa J[.11. Menneneena.

XuMHu4deckas CBsI3b. BUIbl XUMUYECKOM CBSA3U: KOBAJIEHTHAs, HOHHASL, METAIIINYECKast. MeXaHU3Mbl
00pa3oBaHMsl KOBAJCHTHOW CBS3M: OOMEHHBIH W JIOHOPHO-AaKIENITOPHBIA. DHEPIrus W JJIUHA CBA3H.
[losspHOCTB, HANPaBIEHHOCTb M HACBHIIAEMOCTb KOBAJIECHTHOHN cBA3U. KpartHble cBaA3u. Bomoponnas
CBA3b. MEXMOJIEKYIIIpPHBIE B3aUMOJECHCTBHS.

BaneHTHOCT 1 BaJIGHTHBIE BO3MOXHOCTU aTOMOB. CBSA3b JIEKTPOHHOM CTPYKTYPbhI MOJIEKYJH C UX
reOMEeTPUUYECKUM CTPOEHUEM (Ha IPUMEPE COEAMHEHUN 2IEMEHTOB BTOPOTO MEPHOA).

IIpencrasnenue o KOMIUIEKCHBIX  coequHeHMsX. COCTaB KOMIIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTenb,  JIMraHJbl. 3HAU€HHWE  KOMIUIEKCHBIX  coenuHeHuil. Ilonsatue o
KOOPJAWHAIIMOHHON XUMUH.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOIO CTPOECHHUSA. THIBI KPUCTANIMYECKHX PEIIETOK
(CTPYKTYyp) 1 CBOWCTBA BEILIECTB.

IlonsiTne o nucnepcHeix cucreMax. MctunHble pacTBOpbl. lIpencraBieHne O KOJUIOMIHBIX
pactBopax. CriocoObl BbIpaX€HHs] KOHIIEHTPALMM PACTBOPOB: MaccoBasi J0Jisl BEILECTBAa B pPacTBOPE,
MOJIIpHas KOHIIEHTpalus. HachlllieHHbIe 1 HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTD.
Kpucramnornaparst.

Knaccugukaius 1 HOMEHKIaTypa HEOpraHMueCcKuX BemecTB. TpuBHaIbHbIE HA3BAaHUS OTIEIIBHBIX
MIPEACTABUTENECN HEOPraHMYECKUX BEIIECTB.

Knaccugpukanuss XMMHYECKUX pPEaKUUH B HEOPraHMYECKOM M OpraHMYecKod XUMHHU. 3aKOH
COXpaHEHHUsI MacChl BEIECTB; 3aKOH COXPAaHEHUs U NPEBPALLECHUS SHEPTUHA IIPU XUMUYECKHUX PEAKIUAX.
TemnoBbie 3¢ deKTh XMMUYECKUX peakiuil. TepMoXxuMuyeckre ypaBHeHHUS.

CKOpOCTh XMMHUYECKOW peakIuu, €€ 3aBUCUMOCTh OT pa3lIM4HbIX (aKTopoB. ['oMOreHHBIE U
reTeporeHHsle peakuuu. Katanns u kataan3aTopsl.

OOparuMble U HeoOpaTHMBble peakIMHU. XUMHUYECKoe paBHOBecHe. KOHCTaHTa XMMHUYECKOTO
paBHOBecHsl. PaKTOPBI, BIHSIONIUE HA ITOJ0KEHHE XUMUYECKOTO PABHOBECHUS: TEMIIEPATypa, AJaBICHUE U
KOHIIEHTPALlUX BEIIECTB, y4acTBYOIMX B peakiuu. [Ipuanun Jle [larense.



OnexTponauTnueckas auccounanus. CuibHble U ciiadble 31eKTponuThl. CTeneHb AUCCOLMALINU.
Cpena BOJOHBIX pPACTBOPOB: KHUCIOTHas, HEWUTpasibHas, mienodyHas. Bonmopoausiii nokazatens (pH)
pactBopa. ['maponus coneit. Peakiinu MOHHOTO OOMEHa.

OKHMCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ peakuuu. CreneHb  OkucieHHs.  OKUCIUTENNb U
BOCCTaHOBUTENb. llponeccsl OKHMCIEHMS W BOCCTAaHOBJIEHMSA. BakHellne oOKUCIUTENM U
BOCCTaHOBUTEIH. MeTO/I 3JIeKTPOHHOTO OajaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEILIECTB.

OKCIIEpUMEHTAIbHbIE METOJbl M3yYEHUs BELIECTB U UX NPEBPALICHUN: Pa3I0KEHHE MEPOKCHU]IA
BOZIOpPOJa B INPUCYTCTBUU KaTaJlM3aTopa, MOJAEIU KPUCTAINIMYECKUX PEHIETOK, IPOBEJIECHUE PEaKLUil
HOHHOTO OOMeEHa, OMpeiesieHue CpeAbl PacTBOPOB C IOMOMIbIO HMHIMKATOPOB, HU3Y4YCHHE BIMSHUS
pa3NUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUECKOW pPEaKIUH M TOJO0KEHHE XMMHUYECKOTO PaBHOBECHS.
Heoprannueckas xumusi.

[Tonoxenue HemeramioB B [lepuogunueckoit cucreme xumuueckux 3neMenToB .M. Menneneesa u
0COOEHHOCTH CTPOCHHS UX aTOMOB. PHU3MUECKUE CBOMCTBA HEMETAIOB. AJIOTPONUS HEMETAJUIOB (Ha
puMepe KUciaopoaa, cepsl, hocdopa u yriepoaa).

Bomopon. Ilomydyenuwe, ¢usmueckue W XMMHYECKHE CBOMCTBA: pEaKUUMU C MeTallaMd |
HEMETaJUIaMH, BOCCTAHOBUTEIIbHBIEC CBOMCTBA. [ Mapuapl. TOIUIMBHBIE 2JIEMEHTHI.

["anorensl. HaxoxaeHnue B mpupojie, Cocoobl monydeHusi, Gu3ndecKkue U XUMUYECKUEe CBONCTBA.
lNanorenoBoiopoael. Baxkueime KHCIOPOACOAEpkKAIIUME COSIUHEHHS TaloreHoB. JlabopatopHbie u
IIPOMBIIIJIEHHBIE CIIOCOOBI MOIY4YeHMsI raoreHoB. [IpruMeHeHne rajJoreHoB U uX COeAMHEHUH.

Kucnopon, 030H. JIabopaTopHbie ¥ IPOMBILUIEHHBIE CIOCOOBI MOTY4YeHHsI Kucaopoa. Puzndyeckue
1 XMMHUYECKUE CBOMCTBA U MPUMEHEHUE KUCI0pOoa U 030Ha. OKCHU/IbI U TEPOKCUIBI.

Cepa. Haxoxaenue B mpupojie, crnocoObl MOnaydeHus, (pU3ndeckrue U XUMHUYECKHE CBONCTBA.
Cepoognopon, cynbduabl. Oxcun cepbi(I'Y), okcua cepbi(Y 1). CepHuctas u cepHas KUCIOThI U UX COJIH.
OcobeHHOCTH CBOMCTB CepHOI KHCIOTHL. [IpuMeHeHne cepsl U €€ CoeIMHEHUA.

Azot. HaxoxneHnue B mpupojie, cnocoObl MOMy4deHHs, (PU3NYECKHEe M XUMHUYECKHE CBOICTBA.
AmmMmuak, HUTpubpl. OKCHabl a30Ta. A30TUCTas M a30THAs KUCIOTHI U UX cosid. OCOOEHHOCTH CBOMCTB
a30THOM KHCO0ThI. [IpuMeHeHne a3oTa 1 ero coeIuHeHul. A30THbIE YA00pEHUS.

®ocdop. HaxoxxaeHue B npupojie, CrocoObl MosydeHus, pusnueckue 1 XUMHUYECKUE CBOMCTBA.
®ochunst u pochun. Oxecuasl pocdopa, pochopHas kuciaora u e€ conu. [Ipumenenue dpocdopa u ero
coeauHenuil. @ochopHsie ya00peHus.

VYraepon, HaxoXJeHHE B MpHUpoJe. AJUIOTporHble Moaudukanuu. duznyeckue U XUMUYECKHUE
CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriaepoaoMm. Okcua yraepona(I'T), oxcun yrnepona(I'y),
yrojibHast KUCJIO0Ta U €€ collu. AKTUBUPOBAHHbIN yroib, aacopouus. dymiepensl, rpadeH, yriepoHbe
HaHOTPYOKHU. [I[ppuMeHeHne MPOCTHIX BEIIECTB, 00PA30BAHHBIX YIIIEPOJIOM, U €r0 COSTMHEHUH.

Kpemuuii. Haxoxaenue B nmpupose, cnocoObl MoydeHus, Gu3nieckue 1 XuMU4YeCKHe CBOMCTBA.
Oxcun xpemuusa(I'Y), kpeMHUeBass KHUCIOTa, CHIMKAThl. [IpiMeHeHHe KpPeMHHS M €ro COeIMHEHMH.
CrekJ10, €ro nojiyueHue, BUIbI CTEKIIA.

[Tonoxenune wmeramnoB B Ilepuonmyeckoil cucteMe XMMUYECKHX 3ieMeHTOB. OcobeHHOCTH
CTPOEHHUSI DJIEKTPOHHBIX 000J0YeK aroMoB MeTaioB. OOmme ¢Qusnyeckre CBOWCTBA METAJJIOB.
[Ipumenenue MetansoB B ObITY U TexHUKE. CIIJIaBbl METAIIJIOB.

DIEKTPOXUMUYCCKUN Psifl HAMPsDKEHUH MeTaiioB. O01re crocoObl MOMydeHHs] METAIIOB:
TUIPOMETAUIYPrusi, NMUPOMETAUTyprus, 3jeKTpoMmeTauryprus. I[loHsATHE O KOppO3MHM METaJUIOB.
CriocoOsl 3a1IUThl OT KOPPO3HUH.

O61mas xapakrepuctruka MetaisioB [A-rpymnmel [leproaudeckoii cUCTEMbI XUMUYECKUX 3JIEMEHTOB.
Hatpuii u xanuit: nomy4yenue, Gpusnyeckiue 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U
UX COCIMHEHHH.

Obmas xapakrepuctuka wmetamioB [TA-rpynmsl  Ilepuoguueckoil CHUCTEMBI  XUMHYECKHX
9JIeMEHTOB. Marnuii u KajblMii: TodydeHue, (U3NYeCKHe M XUMHUYECKHE CBOMCTBA, NMPHUMEHEHHE
MIPOCTHIX BEIIECTB U UX coenHeHnH. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.



AIOMUHUH: TToNydyeHue, pusndeckre 1 XMMHUUeCKHe CBOMCTBA, IPUMEHEHHE MPOCTOTrO BEIlleCTBa
U ero coenuHeHuil. AMQOTepHbIE CBOICTBA OKCHIA M THIPOKCHIA ATIOMHUHUS, THIPOKCOKOMIUICKCHI
AITIOMUHHUSL.

OO6mas xapakrepucTuka MeTauioB modouynsix noarpynn (b-rpymm) Ilepuonuyeckoil cuctembl
XUMHUYECKUX IJIEMEHTOB.

Ouznyeckue M XHUMHYECKHE CBOMCTBAa Xpoma M ero coeauHeHuil. OKCUABI U THAPOKCHJIBI
xpoMa(I'T), xpoma(ITT) m xpoma(¥YI'). XpomaTel W AMXpOMaThl, WX OKHCIHUTEIbHBIE CBOWCTBA.
[Tonyyenue u npuMEeHEHUE XpoMa.

®u3nueckue U XMMUYECKHE CBOWCTBA MapraHlia M €ro coeauHeHui. BakHelnue coeauHeHUs
mapranua(I'T’), wmapranna(l'y), wmapranna(¥YI') u wmapranna(YIT). Ilepmanranar xanusi, e€ro
OKHCIIUTENbHBIE CBOMCTBA.

duznyeckue 1 XMMUYECKHEe CBOWMCTBA elie3a U ero coequHeHuil. OKCUabl, TUAPOKCUIBI U COIU
xene3a(Il) u xxenesa(1ll). [Tomyuenue u npuMeHeHNE kKeje3a U €ro CIUIaBOB.

Ouznyeckue U XUMUYECKHEe CBOMCTBA Meau U e€ coenHeHui. [lonydyenue u npuMeHeHne Meau u
€€ coeIMHEHN.

[{uuk: monydenwe, (GU3NUYECKHE M XHUMHUYECKHE CBOHCTBA. AMQOTEpHBIC CBOWCTBA OKCHIA U
THIPOKCH/IA IUHKA, THIPOKCOKOMILIEKCHI ITMHKA. [[puMeHeHre IMHKA U €r0 COSAMHEHHIA.

DKCIEpUMEHTAIbHBIE METOJIbI M3YYCHHUS BEIIECTB M WX MPEBPAIEHUN: H3ydeHHE O0pa3lioB
HEMETAIIJIOB, TOpeHHe cepbl, pochopa, xene3a, Maruus B KUCIOPOJE, U3yUeHHE KOUIeKInU «MeTabl 1
CIUIaBbl», B3aUMOJICHCTBUE WICIIOYHBIX M IIETOYHO3EMENIbHBIX METAJUIOB C BOJOW (BO3MOKHO
KCIIO0JI30BaHNUE BUJIEOMATEPHAIIOB), B3AaUMOICHCTBUE IIMHKA U KeJie3a C PaCTBOPAMU KHUCIIOT U HIEJI0YEH,
KaueCTBEHHbIE pEAKIMM Ha HEOPraHMYeCKHWe AaHHOHBI, KAaTHOH BOJOpOJa M KATHOHBI METaJlIOoB,
B3aUMOJICHCTBUE THAPOKCUIOB QJIIOMUHUSA W IIMHKA C PAacTBOpPAMH KHUCJIOT U IIEJIOYEH, pEIICHHE
IKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMaM «l ajmoreHsr», «Cepa u e€ coequHeHHs», «A30T U hochop U ux
COeUHEHUSY, «MeTabl IIaBHBIX MOATPYII», «MeTamibl TOOOYHBIX TOATPYIII.

XUMUS U )KU3HB.

Ponps xumuu B o0ecriedeHuN yCTOMYUBOTO Pa3BUTHS YeoBeuecTBa. [[oHATHE O HAYYHBIX METOaX
MO3HAHUSI U METOJOJOTHH HAYYHOTO HCCieAoBaHus. HaydyHble NPUHIUMITBI OPraHU3AUU XUMHYECKOTO
Mpou3BOJICTBA. [IpOMBITIITIEHHBIE CIOCOOBI MOTYYEHHS BaXKHEHUIITNX BEIIECTB (Ha MpUMeEpe IPOU3BOICTBA
aMMHaKa, CepHOUM KHUCJIOTHI, MeTaHoJa). [[pombIiyieHHbIe CIIOCOOBI TOMYUYEHHS] METAJIJIOB M CILIABOB.
XUMUYeCcKoe 3arpsi3HeHHE OKpYXKarollel cpelbl U ero mocieactBus. Poiab XumMuu B oOecTieyeHHH
AHEPreTHYECKO 0e30MacHOCTH.

Xumus 1 310poBbe yenoBeka. JIekapcTBeHHble cpencTBa. [IpaBuia nenosib30BaHus JIEKAPCTBEHHBIX
rpenaparoB. Posib XUMUM B pa3BUTUU MEIULIMHBL.

XWUMHUS TTUIIHA: OCHOBHBIE KOMITIOHEHTHI, TUIIEBbIC 100aBKH. Pois XuMun B 00eCTieYeHIH TTUIIICBOM
0€301MacHOCTH.

Kocmernueckue u mapdroMepHble cpeactBa. beitoBas xumusa. [IpaBuna 6e3omacHOTO
WCTIOIB30BaHUS IPETIapaToB OBITOBOM XUMHH B TIOBCETHEBHOM JKU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHAIbI (IIEMEHT, OETOH).

XuMus B CENBCKOM X03siiicTBe. OpraHrYecKrue 1 MUHEPAIbHBIC yI00pEeHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE Marepuaibl, Kpacku, CTEKJIO, Kepamuka. Marepuanbl ais
aneKkTpoHuku. HanotexHomorum.

Pacuérnbie 3a1aun.

PacuéTel: Macchl BemecTBa WM 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WU
00BEMY OJHOTO W3 YUYaCTBYIOIIMX B PEAKIMU BEIIECTB, Macchl (00BEMa, KOJIMYECTBA BEIIECTBA)
MIPOJYKTOB PEaKIUH, €CIIU OJHO U3 BEIIECTB UMEET NMpPUMECH, Macchl (00bEMa, KOJIMYECTBA BEILECTBA)
MPOAYKTa PEAKLHH, €CIU OJHO M3 BELIECTB JAHO B BUJIE PAacTBOpPA C OINPEACIEHHOW MacCOBOW JOJIeH



PacTBOPEHHOTIO BEILECTBA, MACCOBOM JOJIM M MOJISIPHOM KOHILIEHTpAlMM BEIECTBA B PACTBOPE, IOJIU
BBIX0/1a ITPOYKTA PEAKLIUHA OT TEOPETUYECKHA BO3MOKHOTO.

MexnpeamMeTHbIe CBS3H.

Peanuzanus MexnpeaAMeTHBIX CBS3EH NP N3y4eHUHU 0011eii 1 HeopraHuieckoi xumuu B 11 kiacce
OCYILLECTBIISICTCS 4Yepe3 MCII0JIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAyUYHBIX MOHATUH, TaK W NOHATHUH,
IIPUHATBIX B OTAEJBHBIX IIPEIMETAaX €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OOme ecTeCTBEHHO-HAy4YHbIC TOHSATHUS: SBJICHUE, HAYYHBIA (pakT, TUIoTe3a, TEOpHs, 3aKOH,
aHalU3, CHHTE3, KJacCU(UKaLus, NepUOJUYHOCTb, HAOIIOAEHUE, U3MEPEHHE, IKCIEPUMEHT, MOJIEINb,
MOJICTIUPOBAHUE.

®usnka: MaTepus, MUKPOMHUDP, MaKpOMHp, aTOM, 3JEKTPOH, NPOTOH, HEUTPOH, MOH, U3OTOIBL,
PallnOaKTUBHOCTb, MOJIEKYJIA, SHEPIe€THYECKUN YPOBEHbB, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE
BEIIIECTBA, UJICATIbHBIN ra3, PU3NUIECKUE BETUUHUHBI, €IMHUIIBI H3MEPEHHSI, CKOPOCTh, SHEPTHsI, Macca.

Bbuonorus: knerka, opraHusm, sKkocuctema, o6uocgepa, MeTaboaN3M, MAKPO- U MUKPOIJIEMEHTHI,
OeJIKH, KHUPBI, YIIIEBOABI, HyKIIEHHOBBIE KUCIIOTHI, ()epPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK
SHEPIHH B DKOCUCTEMAX.

['eorpadus: MuHepaiibl, TOpHbIE IOPO/bI, TOJIE3HBIE HCKOMAEMbIE, TOIUINBO, PECYPCHI.

TexHonorus: XumMu4eckasi POMBIIUIEHHOCTb, METAJLTYPIUsl, CTPOUTEIbHbBIE MaTEPUAIBL,
CEJIbCKOXO35CTBEHHOE IIPOU3BOJICTBO, IUILEBAs IPOMBIIIJIEHHOCTh,  (papmalieBTHUECKas
IIPOMBIIIJIEHHOCTD, IIPOM3BOACTBO KOCMETUYECKUX MIPENApaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepuaoB, AJIEKTPOHHAs IPOMBINUIEHHOCTb, HAHOTEXHOJOTHH.



INDTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHHMA IIPOTPAMMLBI 110 XHMMHKM HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHU

JIMYHOCTHBIE PE3VYJIbTATDI

B cooTBeTcTBHM C CHUCTEMHO-ACSITEILHOCTHBIM TOIXOJOM B CTPYKTYPE JUYHOCTHBIX PE3YyJIhTaTOB
OCBOCHHS TpenMera «XHMHs» Ha yYpOBHE CpPEIHEro oOmero oOpa3oBaHUs BBIJIEICHBI CIEIYIOIINE
COCTABJISAIONINE: OCO3HAHME O0YUYAIOIIMMUCS POCCHUCKON TPaKIaHCKON MIEHTHYHOCTH; TOTOBHOCTh K
CaMOpPAa3BUTHIO, CAMOCTOSITEIILHOCTH M CaMOONPEACICHHUIO;, HaJIMYhMe MOTHUBALUU K OOYYEHHIO;
TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIIMXCSl PYKOBOJICTBOBATHCS MPUHSITHIME B OOIIECTBE MPAaBUIAMHU H
HOpMaMU TIOBEJICHUST; HAJTMYNE MTPABOCO3HAHUS, IKOJIOTUYECKON KYIbTYPHI; CIIOCOOHOCTh CTABUTH LIEITH
U CTPOUTH KU3HCHHBIC IJIaHBI.

JImuHOCTHBIE PE3yJbTaThl OCBOCHHUS TpeaMeTa «XHUMUS» OTPaXaroT CHOPMHUPOBAHHOCTH OIBITA
NO3HABATENIBHOM ¥  TNPAKTUYECKOH JESATEIBbHOCTH OOYYaIOIUXCS B HpOIEcce  pear3aliu
00pa30BaTeNbHON JACITEIBHOCTH.

JInuHOCTHBIE PE3yJbTaThl OCBOCHHUS MpEeAMeTa «XUMUS» OTPa)XarT CHOPMHPOBAHHOCTH OIIBITA
MO3HABATENIBHOM ¥ TNPAKTUYECKOH JESATEIBbHOCTH OOYYAIOIMXCS B  HpOIEcce  pear3aliu
00pa30BaTeNbHOM JACATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpaIaHCKOrO BOCHHTAHHUSA: OCO3HAHUSA OOYYArOIIUMHUCS CBOMX KOHCTUTYIMOHHBIX MpaB MU

00s13aHHOCTEH, YBaXKEHUSI K 3aKOHY U
MPaBOTOPSIIIKY; MIPEICTABICHHS O COIIMATBHBIX HOPMAX M MPABUJIAX MEIIIMYHOCTHBIX OTHOLICHUN B

KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW ACATEIBHOCTH MPU CO3/IaHUHM YYEOHBIX MPOCKTOB, PEIICHUH
y4eOHBIX M TIO3HABATEIBHBIX 33]1a4, BBHIMOJIHCHUH XUMUYECKUX IKCTICPUMEHTOB; CIOCOOHOCTH TOHUMATh
Y TIPUHAMATh MOTHBBI, HAMEPEHHSI, JIOTUKY M apTYMEHTHI IPYTUX MPU

aHaJM3€ pPA3IUYHBIX BHJIOB YYeOHOW MAEATEIBHOCTH; 2) MAaTPUOTHYECKOTO BOCIHTAHHS:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPHYECKOMY U HAyYHOMY HACIIEIANIO OTEYCCTBEHHON XUMUU;
YBa)KCHHSI K ITPOIIECCY TBOPUYECTBA B 00JIACTH TCOPHH U MPAKTUYECKOTO MPUIIOKCHUS XMMHH, OCO3HAHUS
TOT0, YTO JIaHHBIC HAYKU €CTh PE3YyIbTAT JJIUTEIbHBIX HAOMIOIEHUH, KPOIIOTIMUBBIX IKCIEPUMEHTAIBHBIX
MIOWCKOB, TIOCTOSIHHOTO TPY/Ia YUEHBIX U MPAKTUKOB; HHTEPECa ¥ TO3HABATEIILHBIX MOTHBOB B TIOJTyYECHUH
U TIOCIIEAYIOIIEM aHaIi3e HH()OpMaIiH 0
MEPEOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IYyXOBHO-HPaBCTBEHHOI'0 BOCHUTAHMA: HPABCTBEHHOTO

CO3HAHMS, STUICCKOTO MTOBE/ICHHUS,

CIIOCOOHOCTH OLIEHUBATh CUTYAIHH, CBSI3aHHBIE C XUMUYECKUMU SIBJICHUSIMU, U TIPUHUMATH
OCO3HAHHBIC PEIICHUs, OPUCHTHPYSICh Ha MOPAJIbHO-HPABCTBCHHBIC HOPMBI M IIEHHOCTH, TOTOBHOCTH

OIICHHBATh CBOE TOBEJICHUE M ITOCTYITKA CBOMX TOBAPHUIICH C MO3UIIUH HPAaBCTBEHHBIX U
NPaBOBBIX HOPM M C YYETOM OCO3HAHUS TOCIEACTBUU TMOCTYNKOB; 4) (GopMHUPOBaHUS KYJIbTYpHI

3I0POBBSI: TOHWMAHUS IIEHHOCTEH 370pOBOTO M 0O€30macHOro o0pasza >KW3HH, HEOOXOAMMOCTH

OTBETCTBEHHOTO
OTHOIICHUSI K COOCTBEHHOMY (U3MUYECKOMY M TICUXUYECKOMY 3/0POBBIO; COOIOJCHHS TPaBHII

0e3omacHOTO OOpaIeHus C BEIIECTBAMHU B OBITY, TOBCEAHEBHOMN KU3HHU, B
TPYIOBOW NIE€ATENHHOCTH; TMOHUMAHHS [EHHOCTH TPaBUI WHIUBUIAYATHHOTO U KOJUIEKTMBHOTO

0€e30MacHOro0 MOBEICHUS B
CUTYaIUSX, YTPOKAIOMIMX 30POBBIO U JKU3HU JIFOJIEH; OCO3HAHUS MOCIEACTBHIA U HEMPUSITUS BPEIHBIX

puUBBIYEK (YIOTPEOIECHUS JIKOTOJIsl, HAPKOTUKOB,
KypeHus);

5) Tpy10OBOTO BOCIIUTAHHMS:



KOMMYHHMKAaTHBHOM KOMIETEHTHOCTH B y4eOHO-HCCIIE0BATENIBCKOM 1€ATENbHOCTH, OOLIECTBEHHO
II0JIE3HOM, TBOPYECKOW M APYTUX BUIAX IEATEIbHOCTH; YCTAHOBKHM HA AKTUBHOE y4acTHE B PELICHUU

IIPAKTUYECKMX 3aja4 COLMaIbHONW HAIIPABJIEHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbl); MHTepeca K IPAKTUYECKOMY U3yUEHHIO PO eccuil pa3IMuHoro poja, B

TOM YHCJIE HA OCHOBE
IIPUMEHEHHs NPEAMETHBIX 3HAHUM IO XUMUM; YBa)XKCHHSA K TPYAY, JHOIIM

TpyZJa U pe3yJbTaTaM TPyI0BOU JESATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBHIYalIbHOH TpaeKTopuu oOpazoBaHus, Oymymien
npodeccun M peanu3alud COOCTBEHHBIX J>KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CHOCOOHOCTEH K XHMHH, MHTEPECOB M MOTPeOHOCTEH 00miecTBa; 6) 3KOJOrMYECKOr0 BOCITMTAHHS:
9KOJIOTMYECKHU 11eJ1eCO00Pa3HOro OTHOLIEHHUS K IPUPOJE KAK HCTOYHHUKY CYIIECTBOBAHUS )KU3HU Ha
3emiie; MOHMMAaHUSA MIIOOANBHOTO XapakTepa 35KOJIOTMYECKUX MPOoOJeM, BIMSHUS SKOHOMHYECKUX

IIPOLIECCOB
Ha COCTOSIHME TPUPOJHOM U COLIMAILHOM CPENbI;

0CO3HaHMsI HEOOXOAUMOCTH MCII0JIb30BAaHUSI JOCTHXKEHUIM XUMUHU AJIS PEIIEHUs BOIIPOCOB
palMOHAJIBHOIO MPUPOJOINONIb30BAHMS; AKTUBHOTO HENPUATHS JACUCTBUM, MPUHOCAIIUX BpPEN
OKpY)Kalolled MPHUPOJHOM Cpeie, yMEHHUs TPOTHO3MPOBATH HEOJIArONPHITHBIE HKOJIOTHYECKUE
NOCJIEACTBYSI IPEANIPUHUMAEMBIX IEUCTBUN U MPEJOTBPAIATh UX; HAIMYMS PA3BUTOI0 3KOJIOTUYECKOTO
MBIILUIEHUS, IKOJIOTUYECKOM KYIbTYpPBI, OIBITA AESTEIIbHOCTH SKOJIOIMUYECKOI HAIIPaBICHHOCTH, YMEHUS
PYKOBOJCTBOBATHCSI UMHU B I03HABATEIbHONW, KOMMYHUKAaTUBHOM U COLMAIbHON MPAKTHUKE, CHOCOOHOCTH
U YMEHUS aKTUBHO IIPOTUBOCTOSTH UJCOJIOIUU XeMopoouu;

7) LCHHOCTH HAYYHOTO MO3HAHWS: MHPOBO33PCHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO

pPa3sBUTHSI HAYKU U OOLLIECTBEHHOM
NPAKTUKW; TOHMMaHUS CHeuu(UKH XUMHUM Kak HayKd, OCO3HaHMS €€ poiau B (POpMHUpPOBaAHUHU
PAlMOHATILHOTO HAYYHOT'O MBILUIEHUS], CO3JJaHUH LIEIOCTHOTO MPEJCTaBICHUs 00 OKpYKaloleM MUpe
KaK O €IMHCTBE MPHUPOJIbl U YEJIOBEKa, B IO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH M pelieHUH podiieM
COXpaHEHHUsI IPUPOJAHOTIO PABHOBECHS;

yOeXIEHHOCTH B 0C000H 3HAYMMOCTH XMMHUU /ISl COBPEMEHHOMN IMBUIIM3ALIUN: B €&
T'YMaHHUCTUYECKOW HAIIPaBJIIEHHOCTH U Ba’KHOM pOJIM B CO3JJaHUM HOBOI 0a3bl MaTepUaIbHOU KYJIbTYPBHI,
B peIlIEHUH TI00aNbHBIX MPoOIeM YCTOHUNBOrO pa3BUTHS YEIOBEUECTBA - CHIPHEBOM, SJHEPTeTHUECKOMH,
MUIIEBON M KOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00€CIIEYEeHUH YCIOBHUI yCIIENIHOTO
TpyJa ¥ ODKOJOTMYECKH KOM(OPTHOM MKH3HM KaXKJOro ujeHa OOIIEeCTBa; €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJOB IIO3HAHMsI, MCIOJB3YEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH MCIIONB30BATh MOJIydaeMble 3HAHUS Ul aHAINU3a U OOBSICHEHUS SIBICHUM OKPYXKarolIero
MHUpa U TPOMCXOIAIIMX B HEM M3MEHEHWMH, yMEHUs JeiaTh 0OOCHOBAaHHbBIE 3aKIIOUEHHUS Ha OCHOBE
HAYYHbIX (PAKTOB M MMEIOUIMXCS JAHHBIX C LIEJIbI0 MOJYYEHUs! TOCTOBEPHBIX BBIBOOB; CIIOCOOHOCTHU
CaMOCTOSITENIbHO MCTIOIb30BaTh XUMUYECKHE 3HAHUS [Tl pelIeHUs Tpo0sieM B
pEAIbHBIX KU3HEHHBIX CHUTYyallMsX; MHTEpeca K IO3HAHMIO,

HCCJIEIOBATENIbCKOM 1eATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO M caMO0OPa30BaHUIO, K AKTUBHOMY

MOJTyYEHHUIO HOBBIX 3HAHUH 110 XUMUU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSIMU; HHTEpEca
K OCOOEHHOCTSIM TPYy/a B pa3iNyuHbIX chepax npodhecCHOHATBLHON NeSTEIbHOCTH.

METAIIPE/JIMETHBIE PE3YJIbTAThBI

MeranpeaMeTHble pe3yinbTaThl OCBOCHHS MPOrpaMMbl MO XMMHH Ha YpPOBHE CPEIHEro OOIIero
00pa3oBaHUs BKITIOYAIOT:

3HaYMMble s (OopMUpOBaHHMS ~ MHUPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKTUCIHILTHHAPHBIC
(MeXTnpenIMeTHbIe) OOIICHAYYHbIE MOHSATHUS, OTPAXKAIOIINE IEJIOCTHOCTh HAyYHOW KapTUHBI MUpa H



cnenuuKy METOJ0B IMO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTUS,
SIBIIGHUE, TIPOIECC, CHCTEMa, HAy4YHBIH (paKT, MPHUHIIMIL, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIieIoBaHNe, HaOII0IeHNe, H3MEepEHHe, SKCIICPUMEHT U JPYyrue); YHUBEpCallbHbIC YueOHbIC 1eHCTBHS
(mo3HaBaTenabHbIE,  KOMMYHHKAaTHUBHBIE,  pEryJsTHBHBIEC), oOecreuyuBaione  (HopMHUpOBaHHE
(YHKIMOHATBHOH TPAMOTHOCTH M COIMAJIbHOH KOMIIETCHIMH OOYyYaroIIMXCs; CIIOCOOHOCTb
00y4aroIInXCsl UCTIOIb30BaTh OCBOCHHbIE MEKIUCIUILIMHAPHBIE, MUPOBO33PEHUYECKHE
3HAHUA U YHUBEpCAJIbHbIE YueOHbIe EHCTBUS B O3HABATEIBHOM U COLIMANILHOM MTPaKTHKE.
MertanpeameTHble  pe3yibTaTbl  OTPa)KalOT  OBJAJEHUE  YHUBEPCAIbHBIMH  Y4EOHBIMU
MO3HABATEIILHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMH JICHCTBUSMHU.

[To3HaBaTenbHbIC YHUBEPCAIbHBIC YUeOHbIC AeHCTBHs 1) 0a30BbIC JTOTMYECKUE CHCTBHS:
CaMOCTOSTENILHO (HOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTpUBATh €&
BCECTOPOHHE;

OTpEAeNATh LENH JeATENIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU HUX JIOCTHXKEHUS, COOTHOCUTHh
pEe3yNbTaThl IEATEIBHOCTH C MOCTABICHHBIMU LIETSIMH; MCIOJIb30BaTh MPU OCBOCHUU 3HAHUHM MPUEMBI
JIOTUYECKOI0 MBIIIJIEHUS: BBIACIATH XapaKTEPHbIE PU3HAKY OHATUIN U YCTAHABIMBAThH X B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS ISl OOBACHEHUS OTACNbHBIX (PaKTOB U SBJICHHIL; BEIOUPATDH
OCHOBaHUS U KPUTEPUU [ KIacCU(PUKAIIMK BEILIECTB M XUMUYECKUX PEAKIUil;
YCTaHABJIMBATh IPUYUHHO-CIIECACTBEHHBIE CBA3U MEX]y U3y4aeMbIMU SIBJICHUSIMU; CTPOUTH JIOTMUECKHE
paccyxneHus (MHAYKTUBHBIE, IEAyKTUBHBIE, II0 AaHAJOTHH), BBIBIATH 3aKOHOMEPHOCTH U
IPOTHBOPEYHS B PACCMATPUBACMBIX SIBJICHUSX, (POPMYIMPOBATH BBHIBOJIBI U 3AKIIOYCHHS, IPUMEHSTH B
Ipolecce MO3HaHMs UCMOJIb3yeMble B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, MPeoOpa30BbIBATh
MoO/JIeJIbHbIE TIPECTABICHUS - XMMUYECKUN 3HaK (CUMBOJI) dJIEMEHTa, XUMudeckasi popmysa, ypaBHEHHE
XUMHYECKON PEaKIMH - MPU PEeUIeHUH Y4eOHBIX MO3HABATENIbHBIX U MPAKTHUYECKUX 3aj]ad, IPUMEHSTh
Ha3BaHHbIE MO/ICJIbHBIE MPEICTABICHUS JJIsl BBIIBICHUS XapaKTEPHBIX MPU3HAKOB M3Y4aeMbIX BEIIECTB
Y XUMHYECKUX PEAKIUH.
2) 0a30BbIE MCCIIEN0BATENbCKUE JEHCTBUS: BIaJE€Th OCHOBAMH METOJIOB HAay4yHOTO IMO3HAHUS
BEIIECTB M XUMHUYECKUX PeakLuii; OopMyInpoBaTh
LEeNU M 33J]Ja4i MCCIIEOBAaHUS, UCIIOIb30BaTh OCTABICHHBIE U CAMOCTOATEIBHO CHOPMYIUPOBAHHBIE
BOINPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JUIsl (POPMHUPOBAHUS TMIIOTE3BI 110 MPOBEPKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CYKICHHI; BIAJeTh HABBIKAMH CaMOCTOSTEIHHOTO TIAHUPOBAHHS U
IIPOBEJCHUS YUEHUYECKUX IKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUS HAOJI01aTh 3a X0JJ0M Ipoliecca,
CaMOCTOSITENILHO POTHO3UPOBATH €0 PE3yNbTaT, GOPMYIMPOBATH 000OLIEHNS U BBIBO/IbI OTHOCUTENBHO
JIOCTOBEPHOCTH PE3Y/IbTATOB UCCIIEIOBAHMS, COCTABISITh 0OOCHOBAaHHBINA OTUET O MpoJieIaHHON padoTe;
NpUOOpeTaTh OMBIT YYEHUUYECKON HCCIeI0BaTeNbCKOM M MPOEKTHON J1eATeNbHOCTH, IPOSBISTH
CHOCOOHOCTh M T'OTOBHOCTh K CaMOCTOSITEIbBHOMY IOMCKY METOJOB PEIICHHUs MPaKTHYECKUX 3a/ad,
MPUMEHEHHUIO Pa3IMYHbIX METO0B IMO3HAHUS.
3) pabota ¢ nH(popMaIHel: OpHEHTUPOBATHCA B PA3TUUHBIX HCTOYHUKAX UHPOPMaUH (HAyqHO-
MOMYJISIpHAsl JIUTEpaTypa XMMUYECKOTO COJEp)KaHus, CIpaBOYHbIE MOCoOus, pecypchl MHTepHeTa),
aHAJIM3UPOBATh MH(OPMALIMIO PA3INYHBIX BUJOB U (POPM IMpecTaBIeHHs], KpUTHUECKU OLIEHUBATh €€
JIOCTOBEPHOCTH U HEITPOTUBOPEUUBOCTB;
(bopMyIHUpPOBATH 3aMPOCHI U IPUMEHATH Pa3IMYHbIE METOABI IIPU MOUCKE U 0TOOpE MH(pOpMAaLIUH,
HEOOXOIMMOW JUIsl BBIIOJMHEHUA YYeOHBIX 3a7ay OINpeNeNEHHOro THIA; IMPHOOPETaTh  OMbBIT
UCTOJIb30BaHUS MH()OPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTMN U pa3IMYHbIX
MTOMCKOBBIX CHCTEM; CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OpMY MpeacTaBieHUs MH(OpMaLUu
(cxemsl, rpaduKwy,



JMarpaMMbl, TaOJIUIbI, PUCYHKH M JPYyTHe); UCIIONb30BaTh HAYYHBIN S3bIK B KA4€CTBE CPEICTBA IPH
pabote ¢ XUMUYECKOH MH(OpMAIUEH: TPUMEHATh MEXIPEAMETHbIE ((PU3NUECKUe U MaTeMaTHYECKHUE)
3HAaKU U CHUMBOJIBI, (hOopMyiibl, aO0peBUaTypbl, HOMEHKIIATYPY; HCIIOJIb30BaTh 3HAKOBO-CHUMBOJINYECKHE

CpCACTBA HAIAAHOCTH.

KoMMyHHKaTHBHbBIE YHUBEPCATIbHBIC YU€OHBIE ICHCTBHS:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXTaeMOMN TEeMbI B XOJC TUAIOTA U/UITH TUCKYCCHH,
BBICKA3bIBaTh HJIEH, (DOPMYITHPOBATH CBOM IMPEATOKEHUS OTHOCHTEIHHO BBIMOTHEHHS MPEII0KESHHON
3a/1a4u;

BBICTYIIATb C IIPE3CHTALlMEW  PEe3yNbTaTOB  II03HABATEIIBHOM  JEATEIBHOCTH, ITOJYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU IIPU BBIIIOJHEHUH XUMHYECKOI'O 3KCIIEPUMEHTA,
MIPaKTUYECKON pabOThI IO UCCIIE0BAHUIO CBOWCTB U3yYaeMbIX BELIECTB, PEAIM3allUK Y4eOHOT0 IPOEKTa,
U (hopMynupoBaTh BBIBO/IBI IO pe3yJIbTaTaM NPOBEAEHHBIX UCCIIEJOBAHUH ITyTEM COTIIACOBAHHUS TO3UIUIHA
B X07ie 00CYX/1IeHUSI 1 0OMEHA MHEHUSIMH.

PerynaruBHbie yHUBEpCaIbHBIE YICOHBIE TEHCTBUSA:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBIISATH CBOIO IMO3HABATEIBHYIO JI€ATEIbHOCTD, ONpEAesis e
LEJIH U 3a/1a4M, KOHTPOJIMPOBATh U 110 MEPE HEOOXOIMMOCTH KOPPEKTUPOBATh MpeAJIaraéMblil alrOPUTM
JEHCTBHI MPHU BBHIIOJIHEHUHU YYEOHBIX U UCCIIEOBATEIbCKUX 3aa4, BBIOMpaTh Hanbomee 3¢ GeKTUBHBII
CHOC00 MX pelIeHHsl ¢ yYETOM MOJIyUYE€HUs HOBBIX 3HAHUI O BEIIECTBAX U XUMUYECKUX PEaKIUIX;

OCYLIECTBIIATH CAMOKOHTPOJIb A€ATEILHOCTH HAa OCHOBE CaMOaHaIN3a U CAMOOLIEHKHU.
[MPEJJMETHBIE PE3VJIbTATbBI

[IpenmerHble pe3yabTaThl OCBOCHHS NMPOrpaMMbl 10 XMMHUHU Ha YIriyOJEHHOM YpOBHE Ha YpOBHE
cpeaHero oo1iero o0pa3oBaHMsl BKIIOYAIOT CeUpUUecKue A y4eOHOTo npeaMera «XUMHUs Hay4dHbIe
3HaHUS, YMEHUS U CIIOCOObI IEHCTBUI IO OCBOCHHUIO, MHTEPIIPETALUHU U PeoOpa30BaHUI0 3HAHUN, BUBI
JESITeIbHOCTH 110 MOJTYYEHHUIO HOBOT'O 3HAHHSI M IPUMEHEHUIO 3HAHUH B pa3IMYHBIX yUeOHBIX CUTYalHsIX,
a TaK’KC B pCAJIbHBIX ) XU3HCHHBIX CUTYyallUAX, CBA3aAHHBIX C xumuei. B mporpaMme 1o XuMuu np€aAMETHBIC
pe3yJbTaThl IPEACTABICHBI 110 T0J1aM U3yUYEHUSI.

11 KJIACC

[TpenMeTHBIC pe3yabTaThl OCBOSHHUS Kypca «OOmIas W HeopraHWYecKas XUMHS» OTPaKaroT:
cOpPMUPOBAHHOCTh TMPEACTABICHHUI: O MaTepHAIbHOM €IUHCTBE MHpPA, 3aKOHOMEPHOCTSIX U
MMO3HABAEMOCTH SIBJICHUI MPUPOJIBI, O MECTE U 3HAYCHUU XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U €€ POJIn
B O0CCIICUCHUU YCTOWYMBOTO PA3BUTHS, B PEIICHHH IMPOOJEM SKOJOTHYECKON, IHEPTeTHUYCCKON U
MUIIEBON OE€30MaCHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3AHUHA HOBBIX MAaTEPHAIOB, HOBBIX MCTOYHUKOB
SHEPTUH, B 00ECIICUECHUH PAIIMOHAIBHOTO MPHPOAONOIL30BaHus, B (POPMUPOBAHUN MHPOBO33PEHUS U
00IIeH KyJbTYphI YeJIOBEKA, & TAK)KE IKOJOTHUSCKH 0O0OCHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CPEJIE;

BJIQJICHAE CUCTEMOM XHMHYECKUX 3HAHWH, KOTOpas BKIIFOYACT: OCHOBOIOJATAONIUE TOHSATHS -
XUMHAYECKHI AJIEMEHT, aTOM, SIPO aToMa, W30TOIbI, JICKTPOHHAsE 000JI04Ka aToMa, s-, P-, d-aToMHbIe
opOUTaM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToMma, TMOpHIM3allvs aTOMHBIX OpOWTamnel, WoH,
MOJIEKYJIa, BaJCHTHOCTh, OJCKTPOOTPUIATCIIEHOCTh, CTCICHb OKHUCJICHHS, XHUMHYECKas CBS3b
(KoBaJleHTHAsl, HWOHHAs, METAJIMYECKas, BOJOPOJHAs), KPHUCTAJUIMYECKas pemérka, XuMUdecKas



peakuusi, pacTBOpP, DJICKTPOJMUTHI, HEIICKTPOJMUTHI, DJICKTPOJIUTHYECKAS] AUCCOLMALIMS, CTEIECHb
JVCCOIIMAIIH, BOJIOPOIHBIN TTOKa3aTellb, OKUCIUTEIh, BOCCTAHOBUTEIb, TETIOBOW 3PPEKT XUMHUECKOM
peakiu, CKOPOCTb XMMHUYECKOM pEaKIMU, XUMUYECKOE PAaBHOBECHE; TEOPHUH W 3aKOHBI (Teopus
3JIEKTPOJIUTAYECKOMN AUCCOIMAlNM, epuoandeckuii 3akon .M. MenaeneeBa, 3aKOH COXpaHEHUS] MacChl
BEILIECTB, 3aKOH COXPAHEHHUS U NIPEBPALLCHUS SHEPTUU IPU XUMHUYECKUX PEAKLHAX, 3aKOH IOCTOSIHCTBA
COCTaBa BEIICCTB, 3aKOH JEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHMBOJHUYECKUU S3BIK XHMHH,
MHPOBO33PEHUECKUE 3HAHUS, JICKAIIUE B OCHOBE IOHUMAHMS MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX
SIBJIEHU; COBPEMEHHBIE IPEJICTABICHUS O CTPOCHUM BEILECTBA HA aTOMHOM, MOHHOMOJEKYJISIPHOM M
HaJIMOJICKYJIIPHOM YPOBHSIX; MPEJICTABICHUS o MEXaHu3MaxX  XHUMHYECKHX peakum,
TEPMOJIMHAMUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTAX MX MPOTEKaHMS, O XUMHUUYECKOM PaBHOBECHUHU,
pacTBopax U JIUCIEPCHBIX CUCTEMaX; (PaKTOJIOTUIECKHE CBEJCHUS O CBOMCTBAX, COCTaBE, MOTYICHUH U
0e30IacHOM HCIIOJIb30BAaHWM BAXKHEHWIIMX HEOPTaHMYECKHX BEIIECTB B OBITY M IMPAKTHYECKOMN
JeSTeIbHOCTH YeJIOBEKa, OOIIMX HAYYHBIX IPUHIIUIIAX XUMUYECKOTO MTPOU3BOJICTBA; C(HOPMHUPOBAHHOCTH
YMEHHI: BBISBIISITh XAPAKTEPHBIE NMPU3HAKU MOHITUN, YCTAHABIMBATh UX B3aWMOCBS3b, UCIOJIb30BATH
COOTBETCTBYIOIIME IOHATUA NpPU ONUCAHUKM HEOPraHMYECKHMX BEIIECTB W MX MPEBPALLCHUI;
c(hOpPMHUPOBAHHOCTH YMEHUS UCIOIH30BATh XUMHUIECKYIO CUMBOJIMKY TSI COCTABJICHUS (DOPMYIT
BEUIECTB W YypaBHEHUN XUMHUYECKHX peakiuii, cucrematudeckyro HomeHkiarypy (IUPAC) wu
TPUBUAIBbHBIC HAa3BaHUS OTAEIbHBIX BEIIECTB; CPOPMUPOBAHHOCTH YMEHHUS ONPEAEIATh BAJIEHTHOCTh U
CTENEHb OKHUCJICHUS XMMHUYECKUX 3JIEMEHTOB B COCIMHEHMUSIX, BUJ XUMHUUYECKOW CBSA3U (KOBAJICHTHas,
WOHHAs, METALINYECKas, BOJOPOJHAS), THI KPHCTALINYCCKON pEmETKH KOHKPETHOTO BEIIECTBA;
c(hOPMUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCHUMOCTh CBOWCTB BEUIECTB OT BUJA XUMHUYECKOW CBS3H H
TUMA KPUCTAIMYECKON PEIIETKH, OOMEHHBI M JOHOPHO-aKIENTOPHBI MEXaHU3Mbl O0pa30BaHM
KOBaJICHTHON CBSA3H; CPOPMHUPOBAHHOCTh YMEHHMIA: KilaccU(PUIUPOBATh: HEOPraHUUECKHE BEIIECTBA IO
HX COCTaBY, XUMHUYECKHUE PEAKIIMU IO PA3TUIHBIM ITPU3HAKaM (YUCITY U COCTaBYy pearupyrouux BemecTs,
TerIoBOMY 3P QEeKTy peakiuu, U3MEHEHHIO CTeTIeHe OKHMCIEHHS DJIEMEHTOB, OOPAaTUMOCTH, YYaCTUIO
KaTajgu3aTopa M JpyTue); CaMOCTOATEIbHO BHIOMpATh OCHOBAHHS W KPUTEPUU IS KiacCHU(UKAIMU
M3y4aeMbIX BEIIECTB M XUMHYECKHUX peakluid; cHOpMUPOBAHHOCTH YMEHHSI PACKPHIBATH CMBICI
nepuoauueckoro 3akona /. 1. Menneneesa u
JEMOHCTPUPOBATh €r0 CHUCTEMATH3UPYIOIIYI0, OOBSICHUTEIBHYI0 M TPOTHOCTHYECKYIO (PYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUIA: XapaKTEPU30BaTh AIEKTPOHHOE CTPOEHUE aTOMOB 1 HOHOB
XMMHUYECKUX DJIEMEHTOB IEPBOro-4eTBEPTOro nepuoaos Ilepuoauueckoit cucremsl .M. Menneneesa,
UCIIOJB3Ysl MOHATHS «IHEPreTHUYCCKHE YPOBHH», «IHEPreTUYECKHE MOMAYPOBHHY», «S-, P-, d-aTOMHBIE
opOHUTanM», «OCHOBHOE U BO30YKIEHHOE OSHEPreTUYEeCKHe COCTOSHHUS aToMa»; OOBACHATH
3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XMMHYECKUX JJIEMEHTOB M HX COCAMHEHUM 10 MEPUOAAM U
rpynmaM [lepuonnueckon cucremsl /1. 1. MeneneeBa, BaleHTHbIE BO3MOKHOCTH aTOMOB JIEMEHTOB Ha
OCHOBE CTPOEHHUS HX DJJIEKTPOHHBIX 0005049eK; C(HOPMUPOBAHHOCTh YMEHHI: XapaKTepHu30BaTh
(ommmchIBaTh) OOIIME XWMHUYECKHE CBOMCTBAa BEIMIECTB PA3UYHBIX KJIACCOB, IOJATBEPKIATh
CYIIIECTBOBAHUE T'€HETUYECKOW CBA3M MEXAY HEOPraHMYECKHMMU BEIIECTBAMHU C MOMOIIBIO YPABHEHHI
COOTBETCTBYIOIIMX XHUMHUYECKUX peakiuil; cHOPMUPOBAHHOCTh YMEHHSI PACKPHIBaTh CYIIHOCTD:
OKHCITUTEIFHO-BOCCTAHOBUTEILHBIX PEAKIIUN MMOCPEICTBOM COCTABJICHHS AJIEKTPOHHOTO OallaHca 3THX
peaknuii; peakiuii MOHHOTO OOMEHa MyTEM COCTaBICHHMS HX IMOJHBIX M COKPAIIEHHBIX HOHHBIX
ypaBHEHUI; peakluii THIPOIN3a; peaKinii KOMIUIEKCO0Opa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB
LMHKA U QJIOMUHUS);

c(hOpPMUPOBAHHOCTH YMEHHUS OOBSICHITH 3aKOHOMEPHOCTHU NMPOTEKAHUSI XUMUYECKUX PEAKIIUN C yIETOM
WX DHEPreTUYECKHX XapaKTEPUCTHK, XapakTep HM3MEHEHHS CKOPOCTH XHWMHYECKOW pPEakIuu B
3aBUCUMOCTH OT Pa3IMYHBIX (DAKTOPOB, a TAKXKE XapaKTep CMEMICHUS XUMHYECKOTO PaBHOBECHS IO
BIMSIHUEM BHeHHX BosjeiictBuii (mpuHuun Jle Illarense); chOpMUPOBAaHHOCTH  yMEHUS
XapaKTepU30BaTh XMMHYECKHUE PEAKIUH, JICKAIIUE B OCHOBE MPOMBIILICHHOTO IOJYYEHHUSI CEPHOM
KHCIIOTHI, aMMHaKa, oOIue Hay4yHbIe NPUHIUIB XUMUYECKUX IPOHU3BOJCTB; IIEIECO00Pa3HOCTh



MIPUMEHEHHSI HEOPTraHMYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKU 3PEHUSI COOTHOLIEHUS
PUCK-TI0JIB3a; COPMHUPOBAHHOCTD BIAJICHHUS CUCTEMOM 3HAHUI O METO/IaX HayYHOTO MO3HAHUS SBJICHUH
TPUPOIBI -

HaOIt0/IeHne, U3MEpPEHNEe, MOJICIUPOBAHKE, SKCIIEPUMEHT (PEaabHbI U MBICIEHHBIH), HCIIOJIb3yEMbIX B
€CTeCTBEHHBIX HAyKaxX, YMEHHUS HPUMEHSTh STH 3HAHUSA IPU HKCIEPHUMEHTAIBHOM HCCIICIOBAHUH
BEUIECTB U JJIsi OOBSICHEHHS] XMMHYECKHX SBJICHUH, MMEIOIIUX MECTO B IpPHUPOJE, MPAKTUYECKOM
NeSITeIbHOCTH YeJIOBEKa U B IIOBCEAHEBHON KHU3HU; CHOPMUPOBAHHOCTh YMEHHS BBISBIISATH B3aUMOCBS3b
XUMHAYECKUX 3HAHUH C MOHATUSAMH M TPEACTABICHUSIMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB IS
0ojee OCO3HAHHOTO TIOHMMAaHUS MAaTEpPUAJbLHOTO €IWHCTBA MHpPA; CHOPMUPOBAHHOCTH YMEHHUS
MIPOBOAUTH PACUEThI: C UCIIOJIb30BAHUEM MOHITHUI «MaccoBas JOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs
KOHIICHTPALIMS»; MAacChl BEIIECTBA WM 00bEMA ra3a 10 U3BECTHOMY KOJIMYECTBY BELIECTBA, MAacCce MU
00BEMY OJHOTO W3 Y4YaCTBYIOIIMX B pEaKLUMU BEIIECTB; TemioBoro 3¢hdexkra peakiuu; 3HauYCHUs
BOJIOPOJHOTO ITOKA3aTelsl pacTBOPOB KHUCIIOT U LIEJIOYEH C U3BECTHOW CTENEHbIO JUCCOLUAIIMN; MACChI
(oOBEMa, KOJMMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIU OJHO U3 MCXOJHBIX BEIIECTB JAHO B BUJC
pacTBopa C Ompelen€HHON MaccoBOHM J0Jiei pacTBOPEHHOIO BEIECTBA WM JaHO B U3OBITKE (MMEET
MIPUMECH ); TOITH BBIXO/Ia POYKTA PEAKINN; 00bEMHBIX OTHOIICHUH Ta30B; COPMUPOBAHHOCTD YMEHH:
CaMOCTOSITENILHO IIAHUPOBAThH U MPOBOJIUTH XUMUYECKUIN

SKCIIEPUMEHT (IIPOBEJCHUE peaklMii HOHHOTO OOMEHa, MOATBEP)KIEHHWE KAayeCTBEHHOI'O COCTaBa
HEOPTaHMYECKUX BEIIECTB, OIpPEICIICHHE CpEeAbl PACTBOPOB BEIIECTB C IMOMOIIBIO WHAWKATOPOB,
W3YYCHHE BIMSHUSA pa3IMYHbIX (AKTOPOB HAa CKOPOCTb XUMHUYECKOW pEaKluu, peuieHHe
SKCHEPUMEHTAIBHBIX 3a7ad Mo TteMaMm «Metamuibe»y u  «Hemeramie») ¢ cOONIOEHHEM IPaBHI
0e30macHOro OOpalIeHus] C BEIIECTBAMU M JIAOOpPAaTOPHBIM 00OpYyJIOBaHHEM, (HOpPMyTUPOBATH LETH
UCCIIEIOBaHMs, MPEACTABIATh, B pa3lIuyHOW (opMe pe3ynbTaThl HKCIEPUMEHTa, aHAIW3UPOBATh U
OLIEHUBATh HMX JOCTOBEPHOCTH, C(HOPMHUPOBAHHOCTH YMEHHA: COONIOJATh MpaBHia MOJIH30BAHUS
XUMHUYECKOH MOCYA0H U

71a00paTOpPHBIM 000pYAOBaHHEM, OOpalleHHs C BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKLUHUSMH I10
BBITTOJIHEHUIO JTAOOPATOPHBIX XMMUYECKHUX OTBITOB, SKOJIOTHYECKH 11EIeCO00pa3HOT0 IOBEICHHS B OBITY
U TPYJOBOH IEATETBHOCTH B LEJAX COXPAHEHUS CBOETO 3JI0POBbsI, OKPYKAIOLIEH MPUPOAHOIN cpelbl U
JTOCTIDKEHUST €€ YCTOWYHMBOTO Pa3BUTHS, OCO3HABaTh OMACHOCTh TOKCHYECKOTO JICHCTBHSA HA >KUBBIC
OpPTaHU3MBI  ONpPENCNEHHBIX HEOPraHWYECKMX BEUIeCTB, IMOHMMas cMbicn mokazarens [1JK;
c(OPMHUPOBAHHOCTh YMEHH: OCYLIECTBIATH LIEIEHANPABICHHBIM MOUCK XUMHUYECKOM MH(POpPMALUMU B
pa3IMYHBIX MCTOYHMKAX (HayyHas W ydeOHO-Hay4dHas JIMTEepaTypa, CpeAcTBa MaccoBOM HMHpopmanuu,
WHTepHeT u 1pyrue), KpuTHYECKH aHAIM3UPOBATh XUMUYECKYIO HH(OpMAIHIO, epepadaThIiBaTh €€ U
UCIOJIb30BATh B COOTBETCTBUU c MOCTaBJIEHHON yueOHOi 3agaueit
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VYpokoB: 6KoutponbsHbix: O0Ctpoenue aromoB. Ilepuommueckuii 3akoH u Ilepumoanueckas
cucreMa xuMuueckux 3jaemenToB /. . Menaeneena

Ypoxk 1

Atom. CocTaB aTOMHBIX siiep. XUMUUYECKUH 3i1eMeHT. M30Tonbl Ypok

2

CtpoeHue MEeKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIE YHCIIa Y POK

3

Pacnpenenenue 31eKTpOHOB 1O aTOMHBIM opoutaisam. Kiaccudukanus XuMu4eckux 3J1€MEHTOB
(s-, p-, d-, f-amemenTBI)

VYpoxk 4

DNeKTPOHHBbIE KOH(UTYpaAIIUU aTOMOB (OCHOBHOE M BO30YKIEHHOE COCTOSIHHE) M HOHOB Y POK

3)

[lepunonnueckuii 3akoH u [lepuonnueckas cucrema xumuueckux 3yeMeHToB /1. M. Menneneesa.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU IIPOCTHIX U
CJIOKHBIX BEIIECTB M0 IPyNIaM U [epruoiam

Ypok 6

Cucrematu3zanus 1 06060menue 3Hanuit mo reme «Ctpoenue aromos. [leproauueckuii 3aKoH u
Ilepnonnueckas cucrema XuMu4eckux 3iueMeHToB 1. 1. MenneneeBa»

CsepHyTsb 1

2

VYpoxkos: 12KouTtponsnsix: 1Ctpoenue BemiectBa. MHOrooOpasue BemecTB

Ypok 7

Buapl xumMuuecko cBsizu. MexaHu3Mbl 00pa3oBaHUsI KOBAICHTHOW CBs3U. BomopoHast CBsI3b.
MeKMONEeKYIISIpHBIE B3aUMOICUCTBUS

VYpoxk 8

BaneHTHOCTB 1 BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYPBI MOJIEKYII C UX
T€OMETPUUECKUM CTPOECHUEM

Ypoxk 9

[IpeacraBneHuss 0 KOMIUIEKCHBIX COEUHEHUSX: COCTAB U HOMEHKJIaTypa Y poK

10

BemiectBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUA. THUIbI KPUCTAIIIMYECKUX PEIIETOK U
CBOMCTBA BEIIIECTB

VYpoxk 11

[TonsiTue o aucnepcHbIX cucremax. [IpeacraBieHne o KOJJIOUIHBIX pacTBOpax Y pok

12

WcTrHHBIE pacTBOPHI: HACHIIIEHHBIE U HEHACBIINICHHBIE, pacTBOPUMOCTh. Kpucrammoruaparst
VYpok 13

Croco0ObI BeIpaXKeHUST KOHIIEHTPAIIMH PACTBOPOB

VYpok 14

Pemienne 3amauy ¢ MCHNONB30BAHMEM IMOHSATUNA «MaccoBasl JIOJIsI PACTBOPEHHOTO BEIIECTBAY,
«MOJISIpHAst KOHIICHTPAITHS

VYpok 15

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUUYECKUX BEIIECTB Y POK

16



Cuctematuzanus 1 00001menre 3Hanui o reme «CtpoeHue BemecTsa. MHOrooopasue
BelecTB» Ypok 17

Konrponbnas padora no temam «Ctpoenue atoma. [lepuoanueckuii 3akon u [lepuoanyeckas
cuctema xumuueckux anemenToB . 1. MenneneeBay», «Ctpoenue BemiectBa. MHOrooOpasue
BellecTB» Kp Ypok 18

AHanu3 pe3yinbTaToB KOHTPOJIBHON pabOThl, KOPPEKIIHS OIMIMOOK

CBepHyTb 7

3

VYpokos: 21KontponpHbix: 0XUMHUUYECKHE peaKLIMU

Ypoxk 19

Knaccugukaius XuMHUECKUX peaklnii B HEOPTraHWYECKOH M OpraHn4ecKoil XUMHUU. 3aKOH
COXpaHEHHUsI MacChl BELIECTB; 3aKOH COXPAHEHUS U NPEBPAILEHUs SHEPTUH ITPU XUMUYECKUX
peaxkusax

Ypoxk 20

TernoBbie 3¢ (eKTh XUMUYECKUX peakiuil. TepMOXUMHUYECKHE YpaBHEHHS

Ypoxk 21

Boruncnenus no ypaBHEHUSIM XUMUYECKUX PEAKIMI U TEPMOXUMHUYECKUM YPAaBHEHUSAM Y POK
22

CKOpoCTh XMMHUYECKOW peakluu, €€ 3aBUCHUMOCTh OT Pa3iUyHbIX (hakTopoB. ['oMoreHHbie u
reTepOreHHbIE PEaKuu

Ypok 23

Karanus u xatanusaropsl. Pemienue 3aa4 ¢ UCIIONb30BaHUEM MOHATHS «CKOPOCTh XUMUYECKOM
peakuun» Ypok 24

[TpakTiueckast pabora Ne 1 mo Teme «BnusiHue pa3nuuHbix (aKTOPOB Ha CKOPOCTh XMMHUECKON
peaxkuum»

VYpok 25

OOpaTtumble 1 HEOOpAaTHMBbIE peaklui. XMMHUECKOE paBHOBECUE

Ypok 26

Pemenue 3a1a4 ¢ UCIIOJIB30BAHUEM MOHATHS «XMMHUYECKOE PABHOBECUEY» Y POK

27

[Tpaktuyeckas padota Ne 2 o teme «BiusiHue pa3nuyHbIX (PAaKTOPOB HA CMELIEHHE XUMHUYECKOTO
PaBHOBECHSI»

VYpok 28

OnexTponuTHyeckas auccouuanys. CUibHbIE U ciadble 3eKTpoiauThl. CTeneHb AMCCOLUANN
Ypox 29

HNonnoe mnpousBeneHue Boabl. Cpena BOAHBIX pacTBOpoB. Bomoponueni mnokaszarens (pH)
pacTBopa

VYpok 30

I'upponus conen

VYpok 31

Peakuuu, mporekaromue B pacTBOpax 3JIEKTPOIUTOB

VYpok 32

[Tpaktuueckas padota Ne 3 o Teme «XHUMHYECKUE PEAKIIUH B pAaCTBOPaX JIEKTPOIHUTOBY Y POK
33

OKHUCINTEIHLHO-BOCCTAHOBUTEIILHEIE PCaKIuu. Baxaelmure OKHCIUTEIM W BOCCTAHOBUTEIIN
VYpok 34



MeToa 37eKTpOHHOTO (3JIEKTPOHHO-HOHHOT0) Oaanca

Ypoxk 35

DNEKTPOIN3 PACTBOPOB U PACILIABOB BELIECTB

Ypok 36

Pemenuie 3a1a4 pa3nu4HbIX TUIIOB

Ypox 37

Cucremaru3zaus u 00001IeHNE 3HAHUHN 110 TeMe «XUMHUECKUE PEaKIHI»

VYpok 38

KonrtpomnbHas pabora no reMe « X MMHUECKUE PEaKIII»

Ypoxk 39

AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOThI, KOPPEKIHS OIIHOOK

CaepHyTb 16
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VYpoxkos: 29KonTponbubix: OHemeTamibt

Ypox 40

[Tonoxxenue HemetayioB B [leproauueckoii cucteMe XuMu4eckux snnemeHntos [1. U.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS MX aTOMOB. AJIJIOTPOIKS HEMETAIIOB. PU3nYecKue
CBOIICTBa HEMETAJIOB.

Ypok 41

Bopopona: nonyuenue, puzndeckue 1 XuMudeckue cBOMCTBa. [ uapuasl Ypok
42

I'anoreHsl: HaX0XJIEHHUE B IIpupoac, CII0COOBI IIOJIy4YCHHU, (1)I/ISI/I‘ICCKI/I€ N XUMHYCCKHUC CBOﬁCTBa,
IMPUMCHCHHC

VYpox 43

I"anorenoBo10pOIBI

VYpok 44

Baxwneimue kucaopoaconaepKaiiue COeJMHEHNS TAIONEHOB
Ypok 45

[TpakTrueckas padota Ne 4. Pemienue skciepuMeHTalbHBIX 337a4 110 TeMe «[ anorens» Ypok
46

Kucnopos: mabopaTopHble U TPOMBIIIUICHHBIE CTIOCOOBI MOTy4YeHUs, PU3NIECKUE U XUMHYECKUE
cBoiicTBa. O30H. [IpuMeHeHne KuciIopoia u 030Ha

VYpok 47

OKcubl ¥ IEPOKCU/IBI

Ypok 48

Pemenne 3a1a4y pa3nuyHbIX THIIOB

VYpok 49

Cepa: Hax0XJIeHHE B IPUPOJIE, CIOCOOBI MOTydeH s, (U3NUECKHe U XMMHUECKHE CBOMCTBA Y POK
50

CepoBoniopo/i, cynbhuabt

VYpok 51

Kucnoponcoaepsxamue coequHerus cepbl. OCOOCHHOCTH CBOWCTB CEPHOM KUCIOTHI Y POK
52

[TpakTrueckas padorta Ne 5. Perenne skcriepuMeHTaIbHBIX 3a7a4 1o Teme «Cepa u eé
COeMHEHU» YPOK 53



A30T: HAXOKJIEHUE B IPUPO/IE, CIOCOOBI MOTYUYeHUS, (PU3HUECKHUE U XUMHUECKHUE CBOMCTBA Y POK
o4

Ammuak. Hutpuibt

Ypok 55

Kucnoponconepxauue coequnenust a3ora. OCOOEHHOCTH CBOMCTB a30THOM KHCIOTHI

Ypoxk 56

[TpumeHeHue a30Ta M €ro COeAMHEHUH. A30THBIE y10OpeHus

Ypoxk 57

®ocdop: HaxOkKACHHUE B MPUPOJE, CIOCOOBI MOTYYeHUs], PU3NUECKHUE U XUMUYECKHUE CBOWCTBA.
®dochuns u hochun

Ypok 58

Oxkcuapl hochopa, pochopcoaepxkaniue kuciaoTsl. Comu hochopHON KHUCIOTH YPOK
59

[Tpumenenue docdopa u ero coenunenuit. @ochopueie yaoopeHus Ypok
60

[TpakTudeckas padorta Ne 6. Pemenne skcriepuMeHTAIBHBIX 33124 110 TeMe «A30T u pochop 1 ux
COCIMHEHUS

Ypok 61

VYriaepoa: HaxOXJAEHHE B MPHUPOJE, AJIOTPOIHbIE MOIUUKALMK; GU3NUECKUE U XUMHUYECKUE
CBOMCTBA, IPUMEHEHHE

Ypoxk 62
Oxkcup yrinepona(Il), okcun yrinepona(IV), yroiapHas KuciioTa u €€ coiu
Ypok 63

KpemHuii: Hax0oXJIeHHE B IPUPOJIC, CIIOCOOBI MOTydeHHs, PU3NUECKUE U XUMUIECKHAE CBOMCTBA
VYpok 64

Oxkcun kpemuus(I1V), kpeMHueBass KUCIOTa, CHIIMKATHI
Ypok 65

HpI/IMeHeHI/IC KpEMHUA U CTro COE€IUHEHMH. CTGKJ'IO, €To IMOJIy4Y€HHUC, BUbI CTCKIIA ypOK
66

Cuctemaru3zanus u o0o01enre 3Hanui o reme «Hemeramisny Ypok
67

KonTponbhas pabota no reme «Hemeramib»

Ypok 68

AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOThI, KOPPEKLIUs OLIMOOK

CaepHyTh 24
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Ypokos: 22KoHnTponpHbIx: 1 MeTansl

Ypok 69

[Tonoxenne meranoB B [lepuoanyeckoil cucTeMe XUMHUYECKUX 3JIeMEHTOB. OcoOeHHOCTH
CTPOEHHS 3JIEKTPOHHBIX 000JI0UYEK aTOMOB METAILJIOB

Ypox 70

Ob6mue ¢usznueckre cBoiicTBa MeTauioB. [I[puMeHeHne MeTaIoB B ObITY M TEXHUKE Y POK
71

CraBbl METAIIIIOB
Ypok 72
Koppo3us metannos



VYpok 73

DNEKTPOXUMHUYECKHA Psii HampspkeHud meTtamuioB. OOmue crmocoObl MONMYYeHHs] METalioB
ITokazate eme 17

6

VYpoxkos: 12KonTposibHbix: OMeTo/1bl TO3HAHUS B XUMUU. XUMUSA U )KU3Hb Y POK

91

Ponb xuMuu B 00ecTieueHUu yCTOMYUBOTO Pa3BUTHSA YeioBedecTBa. [[OHATHE 0 HAYIHBIX METO1aX
MCCJIEI0BAHMS BEIIECTB

Ypok 92

HayuyHble mpuHIMIBI OpraHU3alMi XHMUYECKOTO MPOM3BOACTBA. [IpoMbllieHHbIE CIOCOOBI
MOJIYYCHUS] BaXKHEHIITNX BEIIECTB

Ypok 93

XHMHYECKOE 3arpsiI3HEHUE OKPYIKAIOLIEH CPEeibl U €ro MOCIEICTBUS

Ypoxk 94

XuMHS ¥ 300pOBbE YeNOBEKa. JIekapcTBEHHbIE CpECTBA

Ypok 95

Xumus nunm. Ponb xumun B o6ecriedeHIH MUIIEBOM 0€30MacHOCTH

Ypoxk 96

Kocmetnueckue u napdromepnsie cpeactpa. bertoast xumust

Ypox 97

XuMUs B CTPOUTENBCTBE. BaskHENIIME CTPOUTENBHBIE U KOHCTPYKLIMOHHBIE MaTEPHUANIbI Y POK
98

Xumus B CeIbCKOM X03sicTBe. OpraHudecKkue U MUHEpaJbHbIE yI00peHus Y poK

99

CucremaTtu3aiys u 0000IIeHHe 3HaHUN TT0 TeMe «MeTo/Ibl TO3HAHUS B XUMUU. XUMUS U
XKU3Hb» Ypok 100

PesepBHBIil ypok

VYpoxk 101

PesepBHBIil ypok

VYpox 102

PesepBHBIil ypok



