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PABOYAS ITPOI'PAMMA 110 XUMHUHU
110 00HOBJIeHHbIM ®PI'OC Ha 2022 yyeOHBI 1oJ

PabGouass mporpaMma mo XMMHUU Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHUs
cocTaBliecHa Ha ocHOBe TpeOoBaHMI K pe3ylbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B denepalibHOM TOCYJapCTBEHHOM OOpa30BaTEIbHOM CTaHAAPTE OCHOBHOIO
oOmiero oOpa3zoBaHUs, € Y4YETOM pacIpeAesEHHbIX O KiaccaMm IMpPOBEPSIEMBIX
TpeOOBaHUN K pe3ysbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEIbHOM MpOrpamMMbl
OCHOBHOT'O 0O0I1Iero 0O0pa30BaHMs M 3JEMEHTOB COJEpP>KaHHUA, MPEACTABICHHBIX B
VYHuBepcanbHOM KOAM(PUKATOpE MO XUMHUHU, a Takke Ha ocHoBe [IpumepHoit
OporpaMMbl BOCHUTAHUS OOY4YaIOIIMXCA MPH TMOJIYYEHUHM OCHOBHOIO OOIIEro
oOpa3zoBanus u c¢ yuérom KoHuenuuu mnpenojaBaHus y4eOHOro MpeaMeTa
«Xumus» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit  denepanum,
peanu3yroX OCHOBHBIE 0011e00pa3oBaTelbHbie MporpaMMbl (yTB. Pemienunem
Komnernn Munnpocsemenus Poccun, nmporokon ot 03.12.2019 NIIK-48H).

IHHOACHUTEJIBHASA 3AIIMCKA

CornacHo cBoeMy Ha3zHa4YeHHUIO paboyasi mporpaMma SBISETCS OPUEHTHPOM JJISt
COCTaBIICHUs PabOYMX aBTOPCKUX IMpOrpaMM: OHa AAET MPEACTABICHHE O LIEISX,
oO1meit cTpaTeruu oOydeHUs, BOCIIUTAHKUS U Pa3BUTHUSI O0YJAIOUIUXCS CPEACTBAMHU
yu4eOHOro mpeaMera «XHUMHs»;, YCTaHABIMBACT O0sA3aTEbHOE MPEIMETHOE
colepKaHHWe, MpPEeIyCMaTpUBAET  paclpelesieHhe €ero 1o  KjaccaM u
CTPYKTypUpPOBAaHHME €ro IO pa3fenaM U TeMaM Kypca, ONpeaeisieT
KOJIMYECTBEHHbBIC U KAYECTBEHHBIE XapAKTEPUCTUKH COJIEPKAHUS; TAET IPUMEPHOE
pacnpeneneHue y4eOHBIX YacoB M0 TEeMaTHYECKUM paszfenaMm Kypca |
pEKOMEHAYeMYI0 (MIPUMEPHYI0) MOCIEAO0BATEIbHOCTh WX H3YYEHUS C YUYETOM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEH O0YydalomIUXCS; OMpeNesieT BO3MOXKHOCTH TMpEeaMETa
JUIST  peanu3anuu  TpeOOBaHWUK K  pe3yidbTaTaM  OCBOCHHUS ~ OCHOBHOM
oOpa3oBaTeIbHOM TPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a
TakKe TpeOOBAaHMI K pe3yibTaTaM OOYYeHUS XMMHUU Ha YPOBHE IEJCH M3ydeHUS
MpeIMeTa W OCHOBHBIX BUJOB y4eOHO-TIO3HABATEIBHOU NEATEIbHOCTH/YUeOHBIX
JEHCTBHM yUYEHHKA IT0 OCBOCHHUIO YU4EOHOTO COIEPIKaHUS.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPE/IMETA «XUMMUS»

Bknag yueOHoro npeamMera «Xumusi» B JOCTHXKEHHUE 1€J€H OCHOBHOTO OOIIETO
oOpa3zoBaHus 00YyCIOBJIEH BO MHOTOM 3HaY€HHEM XUMHUYECKON HayKu B MO3HAHUU
3aKOHOB MPHUPOJbI, B PA3BUTHU MPOU3BOJAUTEIBHBIX CHUJ OOIIECTBA U CO3JIaHUU



HOBOU 0a3bl MaTepuanbHOU KYJIbTYPHI.

XUMHUSl Kak dJIEMEHT CHCTEMbl E€CTECTBEHHBIX HAyK paclpocTpaHuia CBOE
BIIMSIHUE Ha BCE 00JIACTH YEJIOBEUYECKOTO CYIIECTBOBAaHUS, 3a/iajla HOBOE BUICHUE
MHpa, CTajla HEOThEMJIEMBIM KOMIIOHEHTOM MHUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM
YCJIOBUEM KM3HU OOIIECTBA: 3HAHUE XUMHH CITY>KUT OCHOBOM i (popMUpOBaHUS
MUPOBO33PEHUS YeJIOBEKa, €ro MPEACTaBICHUN O MaTepUalbHOM €JIMHCTBE MUPA;
BOXKHYIO  pOJib  WIpalOT  (popMupyeMble  XUMHEH  MPEACTaBICHUS O
B3aMMOIIPEBPAIICHUSIX DHEPrud W 00 HSBOJIOIMU BEIIECTB B MPUPOJE;
COBpPEMEHHAsI XMMUs HAlPaBjIeHa Ha PElICHUE TI00ATbHBIX MPOOJIEM YCTOWUHUBOTO
pa3BUTHS  4YEJOBEUYECTBA —  CBHIPbEBOM, DHEPreTUUYECKOW, THUIICBOH W
AKOJIOTUUYECKOM 0€30MacHOCTH, MPOOJIeM 3IpaBOOXPAHCHHUS.

B ycnoBusix Bo3pacraroIiero 3Ha4eHUs XUMUHU B )KM3HH OOIIECTBA CYIIECTBEHHO
MOBBICHJIACH POJIb XUMHUYECKOTO 00pa3oBaHus. B miaHe counumaimM3anuu OHO
SBJISIETCS OJHUM W3 YCIOBUM (QOpMHpOBaHHMS MHTEIUICKTAa JIMYHOCTU U
TapMOHUYHOTO €€ Pa3BUTHSI.

CoBpeMEHHOMY YEJIOBEKY XUMUUYECKUE 3HAHUS HEOOXOAUMBI JIJIsi TPUOOpETeHMUSI
OOIIEKYJBTYPHOTO YPOBHS, TMO3BOJISIONIETO YBEPEHHO TPYIUTHCS B COLIUYME H
OTBETCTBEHHO Y4YacCTBOBAaTh B MHOTI'000pa3HOW KW3HHU OOIIECTBa, JJII OCO3HAHMS
BXHOCTH Pa3yMHOT'O OTHOIICHHS K CBOEMY 3JIOPOBBIO U 3JIOPOBBIO JPYTUX, K
OKpYXarolen MpUpoIHON cpefie, A FPAMOTHOTO TTOBEACHUS ITPHU HUCTOIb30BAHUH
Pa3TUYHBIX MaTepUaJIOB U XUMUUYECKHUX BEIIECTB B MOBCETHEBHOMN KU3HU.

XuMuueckoe o0pa3oBaHME B OCHOBHOM IIKOJE sBIsieTCs 0a30BBIM IO
OTHOIIEHUIO K CHCTEeMe OO0IIero XuMu4eckoro ooOpazoBanus. [loaTtomy Ha
COOTBETCTBYIOIIIEM €My YPOBHE OHO pean3yeT MPUCYIIHE O0IIEMY XUMUYECKOMY
00pa30BaHUIO KIIOYEBBIE IIEHHOCTH, KOTOpPBIE OTPaXKaloT TOCYIapCTBEHHEIE,
OOIIECTBEHHbIE U MHAUBUAYAIbHBIE MOTPEOHOCTH. DTUM OMPEEISAETCS CYIIHOCTD
oO1mieit crpaTeruu oOy4deHUs, BOCIIUTAHUS W PA3BUTHS O0YJaIOIMIUXCS CPEICTBAMHU
y4eOHOT0 IpeaMeTa « XUMUS.

N3yuenue mnpenmera: 1) cmocoOCTBYeT peaiu3aliid BO3MOXKHOCTEH ISt
caMopa3BUTHS ©  (HOPMHUPOBAHMS  KYJIbTYypbl JUYHOCTH, €€ oOmeld u
(GYHKITMOHAIBHON TPAMOTHOCTH; 2) BHOCUT BKJIaJ B (POPMUPOBAHNE MBIIUICHUS H
TBOPUYECKHUX CIIOCOOHOCTEN MOAPOCTKOB, HABBIKOB UX CAMOCTOSTEIHHON yueOHOM
NEATENIbHOCTH,  DKCIEPUMEHTAIBHBIX M MCCIEIOBATEIIbCKUX  YMEHUH,
HEOOXOIMMBIX KaK B TIOBCEAHEBHOM JKW3HU, Tak W B MpodeccrHoHaIbHOM
JESTENBHOCTH; 3) 3HAKOMHT CO CIEeNU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaIbIBACT
OCHOBBI 1I€JIOCTHOTO B3IUIsSiIa HA €AUHCTBO MPHUPOJLI U YEIOBEKa, SIBISETCA
OTBETCTBEHHBIM JTarioM B (POPMUPOBAHWHM E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH
MOAPOCTKOB; 4) cmocoOCTBYeT (OPMHUPOBAHHIO IIEHHOCTHOTO OTHOIIECHUS K
€CTECTBEHHO-HAYYHbIM 3HAHUAM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJIa] B
AKOJIOTUYECKOE 00pa30BaHUE IKOIBLHUKOB.

Ha3Bannble HampaBieHuss B OOy4eHUU XUMHUU OOECIEUMBAIOTCS crHelupUKO
COJIepKaHMsl TPEAMETa, KOTOPBIM SABISIETCA MEAaroru4eckd aJanTHPOBAHHBIM
OTpakeHHeM 0a30BOM HayKU XMMUU Ha ONPEAeIEHHOM dTare €€ pa3BUTHUA.



Kypc xvmuu OCHOBHOM IIKOJIBI OPUEHTUPOBAH HA OCBOCHUE OOYYAIOIIUMUCS
OCHOB HEOPraHWYECKOW XUMUU U HEKOTOPHIX MOHITUN U CBEJACHUN 00 OTIENbHBIX
00bEKTaX OPraHUYECKOU XUMHUH.

Crpykrypa cojaepkaHusi mpeamera cQopMHUpOBaHa HAa OCHOBE CHUCTEMHOIO
noaxona K ero u3ydeHuto. CopaepkaHue CKIIAJBIBAETCA U3 CUCTEMBI MOHSITHUUA O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMUUYECKON PEAKIUU.
O6e 3Tu CUCTEMBI CTPYKTYPHO OpPraHW30BAHBI MO MPUHIMITY MOCIEI0BATEIBHOTO
pa3BUTHUSL 3HAHUN HA OCHOBE TEOPETUUYECKUX IMPEACTABICHUN Pa3HOrO YPOBHS:
ATOMHO-MOJICKYJISIPHOTO YYEHHMSI KaK OCHOBBI BCETO €CTECTBO3HAHMWS, YpPOBHS
[Tepuonnueckoro 3akona [[. M. MeHneneeBa Kak OCHOBHOTO 3aKOHA XHWMUM,
YU4eHHS] O CTPOCHMM aToMa W XHUMHYECKOW CBSI3M, TMPEJCTaBICHUN 00
AIEKTPOIUTUYECKON NUCCOLMAIIMU BEIIECTB B pacTBOpax. TeopeTuuyeckue 3HaHUs
paccMaTpuBarOTCsi Ha OCHOBE OMIMUPUYECKH TIOJIYYEHHBIX W OCMBICIEHHBIX
(bakTOB, Pa3BUBAIOTCS MOCIIEIOBATEIBLHO OT OJTHOTO YPOBHS K JPYrOMY, BBITIOTHSS
GyHKIMM OOBSCHEHHUS M MPOTHO3UPOBAHUSI CBOWCTB, CTPOSHUSI U BO3MOXKHOCTEH
MPAKTUYECKOTO MPUMEHEHUS U MOJIYUYCHUS U3y4aeMbIX BEILIECTB.

Takass opranuzaius cojepKaHUsT Kypca CIIOCOOCTBYET TPEICTaBICHUIO
XUMHUYECKOW COCTAaBIAIONICH HAyYHOM KapTUHBI MUpA B JIOTHMKE €€ CHUCTEeMHOM
npupoabl. TeM caMbIM OOeCleYMBaeTCsi BO3MOXKHOCTh (OPMHPOBAHUA Yy
oOy4JaromuXxcs ILEHHOCTHOTO OTHOIIEHHMS K HaydHOMY 3HAHUI0O U METOJaM
NO3HAaHMS B HayKe. Ba)kHO Takke 3aMETUTh, YTO OCBOECHHME COJEpKaHUs Kypca
OPOUCXOAUT C TPUBJICYECHUEM 3HAHUW M3 paHEe U3YYEHHBIX KYypCOB:
«Oxkpyxaromuit Mup», «buonorus. 5—7 knacce» U «PU3MKa. 7 KIIaccy.

HEJN U3YYEHUSA YYEBHOI'O IPEAMETA «XUMMUSD»

K  HampaBiieHHMIO  TIEpBOCTENEHHOM  3HAYUMMOCTH  IIPU  peaIU3aludu
oOpa3zoBaTelbHBIX GYHKIUNA TpeaMeTra «XUMUS» TPATUIMOHHO  OTHOCST
dbopMupoBaHUE 3HAHUW OCHOB XMMHUYECKOW HAyKHW KakK 00JIaCTU COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKOW [IEATEIIbHOCTH YEJIOBEKAa W KakK OJHOTO U3
KOMITOHEHTOB MHUPOBOHM KyJIbTYpHL. 3ajada MpeaMeTa COCTOUT B (HOPMHUPOBAHUH
CHUCTEMBl XUMHUUYECKUX 3HAHUH — BaKHEUIIUX (HAKTOB, TOHSATHHA, 3aKOHOB U
TEOPETUYECKUX TIOJIOKEHUHN, JOCTYMHBIX OOOOIIEHUHA MHPOBO33PEHUECKOTO
XapakTepa, s3blKa HAYKH, 3HAHUM O HAyYHBIX METOJAaX W3YUYEHHs BELIECTB U
XUMHYECKUX PEaKINi, a Takke B (OPMUPOBAHUU U Pa3BUTUN YMEHUN U CTIOCOOOB
NEATENIbHOCTH, CBSI3AHHBIX C IUIAHUPOBAHUEM, HAOIIOJEHHEM U MPOBEICHUEM
XUMHYECKOTO JIKCIIEPUMEHTA, COOJIOJIEHUEM MpaBUil 0E30MacHOr0 OOpaIlieHus C
BEILIECTBAMU B IMOBCEAHEBHOMN KU3HHU.

Hapsiny ¢ »Tum wnenu wusyyeHus nOpeaMera B MPOrpaMme YTOUYHEHBI U
CKOPPEKTUPOBAHBI C YYETOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOIO OOIIETO
obpazoBanusa. CerogHs B o0pa3oBaHMM 0CO00 3HAYMMON  MPU3HAETCS
HalpaBJICHHOCTh OOy4YeHUs Ha pa3BUTHE U  CaMOpa3BUTUE  JIMYHOCTH,
dbopmupoBaHue €€ UHTEIEKTa U 001Iel KyIbTypbl. O0OydYeHHEe YMEHUIO YUUTHCS U



IpOAODKAaTh CBOE 0OOpa3oBaHME CaMOCTOSITEIBHO CTAHOBUTCA OJHOM U3
BOKHEHNIINX (PYHKIMI y4eOHBIX IPEIMETOB.

B ¢Bs3u ¢ 3TUM IIpy U3Y4YEHUH NpEeAMETa B OCHOBHOW IIKOJIE€ JOMHUHUPYIOLIEE
3Ha4Y€HHE NPUOOPEN TAKUE LIENIU, KaK:

e (opmupoBaHHE HMHTEIJIEKTYaJbHO pPA3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY  TPUHATHUIO
pelIeHu, crnocoOHON aanTUpPOBaThCS K OBICTPO MEHSIOIIUMCS YCIOBHIM
KU3HU;

® HalpaBJIeHHOCTb OOYYEHUS HAa CUCTEMATHYECKOe MPUOOLIEHUE yJaluXcs K
CaMOCTOSATENIbHON TMO3HABAaTEIbHOW JEATEIbHOCTH, HAay4YHBIM METOJaM
no3HaHusA, (OPMHUPYIOUIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

e oOecrnieueHUe yCIOBUHM, CIOCOOCTBYIOMIMX MPUOOPETEHUIO O0YYArOIIMMUCS
OMbITa Pa3HOOOpa3HON JESATENBHOCTH, T[IO3HAHUS M  CaMOIIO3HAHMS,
KJTFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIHIA), UIMCIONUX YHUBEPCATHHOE
3HA4YCHHE JUIsl PA3TTUYHBIX BUOB JESTEIHHOCTH,

e (dopMUpOBaHHWE YMEHHH OOBSICHATH U OIICHUBATDH SIBICHHUS OKPYKAIOIIETO
MUpa Ha OCHOBaHWH 3HAHHUU W OTIBITA, MMOJIyYEHHBIX TIPU U3YYCHUN XUMHUU;

e (dopmupoBaHne 'y O0OydYalOIIUXCA T'YMAHUCTHYCCKUX  OTHOIICHUH,
NOHMMAaHMS [IEHHOCTH XUMHUYCCKUX 3HAHHWH IS BBIPAOOTKH 3KOJIOTHYECKH
IIEJIeCO00Pa3HOr0 MOBEJCHUS B OBITY M TPYAOBOW JEATCILHOCTH B IEIAX
COXPAaHEHUS CBOCTO 3/I0POBbS M OKPYKAFOIICH MPUPOTHOMN CpeIbl;

® pa3BHTHEC MOTHBAIlMM K OOYYCHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOCHHS OOIICYEIIOBEYCCKUX IIEHHOCTCH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY TpOQWIsS | HaNpaBICHHOCTH
TaabHEHIIero o0yJeHus.

MECTO YYEBHOI'O HIPEJJMETA «XUMMHS» B YYUEBHOM IIJIAHE

B cucreme o6miero obpazoBanust «XuMHus» MpU3HaHA 0053aTEIBHBIM yUEeOHBIM
MpeaMETOM, KOTOpPbIA BXOAUT B COCTaB MNpeaMeTHol obOnactu «EcTecTBEHHO-
Hay4HbIEC MPEIMETHD.

VY4eOHbIM MIaHOM Ha €€ u3ydeHue oTBe/ieHO 136 yueOHBIX 4acoB — 1O 2 4 B
Henemno B 8 U 9 Kilaccax COOTBETCTBEHHO.

JIns Kakaoro kijacca MNpeayCMOTPEHO pe3epBHOE Y4eOHOE BpeMsi, KOTOPOe
MOXXET OBITh MCIOJIB30BAHO YYaCTHHKAMHU 00pa30BaTEIHLHOTO TPOIECCa B IEISX
dbopMupoBaHUST BapUATHUBHON COCTaBISIONICH COJEp’KaHWS KOHKPETHON paboueit
nporpaMmbl. [lpu 3TOoM oOs3aTenbHas (MHBapHaHTHAs) YacThb COJAEpPKaHMS
MpeaMeTa, YCTaHOBJCHHAs TPUMEPHOW pabodeil mporpaMmoi, W Bpems,
OTBOJIMMOE Ha €€ U3y4YEHUE, JOJKHBI ObITh COXPAHEHBI TOJHOCTHIO.

B crpykType mnpumepHoi paboueil mporpamMmbl Hapsay C MOSICHUTEIbHOU
3aMUCKOMN BBIJICTICHBI CIEAYIOIINE Pa3ebl:

® [UIAHHPYEMbIE PE3YyJbTAaThl OCBOEHUSI y4yeOHOro mnpeamera «XUMHUS» —
JUYHOCTHBIE, METAPEIMETHBIC, IPEIMETHBIE;



e cojepaHue yuyeOHOro npeamera «XUMHs» M0 rojilaM 00y4eHus;

® [IPUMEPHOE TEMAaTHUYECKOE IUIAHWUPOBAHHUE, B KOTOPOM JAETAIU3UPOBAHO
COJEP/)KAaHME KAKJIOM KOHKPETHOW TEMBI, YKa3aHbl KOJWUYECTBO YaCOB,
OTBOJUMBIX Ha €€ HM3yYeHHE, U OCHOBHBIE BUIbl Y4€OHOH NAESITEIbHOCTH
yuyeHUKa, (GOpMHUpyEMble TpPU HU3YYEHUU TEMbl, NPUBEIEH MepeUYeHb
JEMOHCTpALMi, BBINOJHAEMBIX YUYHUTEIEM, U MEpPEYEHb PEKOMEHIYEMBIX
1a00paTOPHBIX OMBITOB U MPAKTUYECKUX PAOOT, BHIITOJIHAEMbBIX yYAIIUMUCS.



COAEPKXAHHUE YYEBHOI'O IPEIMETA «XUMMUSA»

8 KUIIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuu. Pons XuMHUM B JKU3HHA 4YeJIOBEKa. Tema W BewlecTsa.
Du3NYECKUEe CBOWCTBA BEIIECTB. ATperaTHoe cocTosgHue BemecTB. [lonsitue o
METO/1aX MO3HAHUA B XUMHUHU. XUMUS B CUCTEME HayK. YUCThIE BEIIECTBA U CMECH.
Cnioco0slI paszjeneHust cMecen.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE JJIeMEHThl. (CHUMBOJIBI XHUMHUYECKUX
31neMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaneHTHOCTh aTOMOB XHMHUUYECKHUX AIJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BemiecTB. OTHOcCUTENIbHAsA aToMHasA macca. OTHOCHTEILHAs
MOJIEKYJIgpHasi Macca. MaccoBasi J0JIsl XUMHUYECKOTO JIEMEHTA B COEUHECHUH.

Ou3NYECKUe W XUMHYECKHUE SIBIICHUS. XUMHUUECKasl peakiusi U €€ MpPU3HAKHU.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knmaccudukarms
XUMUYECKUX peakIuii (CoeAMHEHNUs, Pa3I0KECHUS, 3aMeIIeHUs, 0OMEHa).

XUMHYECKUN dKCTIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOU MOCYJ0U, C TPaBUIaMH
pabotel B jaboparopuu W nOpuéMaMu  oOpaimieHuss C  J1abopaTOPHBIM
o00Opy/IOBaHMEM; H3y4eHHWE | OINHCaHhue (PU3NUECKUX CBOMCTB 00pa3loB
HEOPraHUYECKUX BEIIECTB; HaOJIo/IeHHe (u3nUYecKuX (TUTaBiIeHHE BOCKA, TassHUE
JIbJla, pacTUpaHUE caxapa B CTyNKe, KWUMEHUE U KOHJCHCAIMSd BOABI) H
XUMHUYECKHX  (FOpEeHUE  CBEYH, MIPOKAJIMBAHUE MEIHOM  TPOBOJIOKH,
B3aMMOJICHCTBHE MeJjla C KUCIIOTOW) sIBJICHUM, HaOJI0ICHHUE U OMKMCaHue MTPU3HAKOB
MPOTEKAHUS XUMHUYECKUX PEaKIUil (pa3okKeHue caxapa, B3auMOJICHCTBUE CEPHOM
KHUCIIOTHI C XJIOPUAOM Oapusi, pasioxenue ruapokcuaa meau(Il) mpu narpeBanum,
B3aMMoOIcHicTBHE jkene3a ¢ pactBopoMm coiu Menu(Il)); m3ydenwe crocoboB
pasnmenieHus cMmeceld (C TMOMOIIBI0 MarHuTa, (WIBTPOBAHKME, BBITApUBAHUE,
TUCTWULIMA, XpoMmarorpadus), NPOBEACHHE OYHUCTKH IOBApPEHHOW COJIH;
HAOIIOJIEHHEe M ONMHCAHHUE PE3yJIbTAaTOB MPOBEJCHUS OIBITA, WIIIOCTPUPYIONIETO
3aKOH COXPaHEHUS MAaCChl; CO3JaHUE MOJEIeH MOJIEKYJT (IIapOCTEePIKHEBBIX ).

BaxHeilue npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3zayxa. Kucimopog — 3JI€MEHT M MPOCTOE
BemecTBO. Haxoxmenue kuciaopoma B Tpupojae, (HU3MYECKHE U XUMHYECKHE
cBoiictBa (peakuuu ropenwus). Oxcunbl. [lpumenenue xucnopoga. CrocoOsl
MOJyYEHUs KHUCIOpoJa B Ja0Opatopuu H NOpoMbIIUIEHHOCTH. Kpyrosoport
Kuciopozaa B mpupoae. O30H — aoTpomHas Moau(UKaIys KUCIOPOa.

TemnoBo#t 2h(HEeKT XMMHUUECKOW peaKIui, TEPMOXUMHUYECCKUE YPaBHEHUS, IK30-
U SHIOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arpsi3HEHUE BO3/1yXa,
YCWJICHHE MMApHUKOBOTO 3 ekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bonopon — snemenT u npoctoe BeniectBo. Haxoxenue Bogopoaa B mpupose,
du3nyeckue M XUMHUYECKHUE CBOMCTBA, NPUMEHEHHE, CIOCOOBbI MOTYYCHUS.
Kucnote! u conm.

KommuecTBo BemectBa. Monb. MossipHas macca. 3akoH ABoragapo. MomisipHbIi



00BEM ra3oB. Pacy€Tbl 0 XUMUYECKUM YPaBHEHUSIM.

duznueckue cBOKMCTBa BoAbl. Bona kak pacrBopurens. PactBopsl. Hackiiennbie
¥ HEHACBILEHHBIE PACTBOPBL. Pacmeopumocms eewecms 6 6ode.* Maccosas 101s
BEILIECTBA B pacTBOpe. XUMUYECKHUE CBOMCTBA BOAbL. OcHOBaHMs. Ponb pacTBOpoOB
B MPUPOJIE U B KU3HU 4ejaoBeka. KpyroBopoT BoAbl B MpUPOAE. 3arpsi3HEHUE
NpUpOAHBIX BoA. OXpaHa U OUYHUCTKA MPUPOJIHBIX BO/I.

Knaccuduxanus nHeopranuueckux coeauHeHuid. Oxcuabl. Kiaccudukarus
OKCUJIOB:  cosiecoOpasyromiue  (OCHOBHBIE, KHCJIOTHbIE, aMdoTepHble) W
HecoseoOpasyroniue. HoMeHkIaTypa OKCUIOB (MEXAYHApOAHAS U TPUBHUATIbHASA).
DU3NYECKUE U XUMUYECKUE CBOMCTBA OKCHAOB. [lonydueHue OKCuIoB.

OcHoBanus. Krnaccudukamuss OCHOBaHWU: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHkmaTypa ocCHOBaHUM (MEXIyHapoJHass ¥ TPUBHAJIbHAsA).
duU3nUeCKrue U XMMHUYECKHE CBOKMCTBA OCHOBaHUM. [loryueHrne 0CHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenkinarypa KucioT (MexayHapoIHasi U
TpuBUaJibHAs). DuU3nueckue W XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psij akTUBHOCTH
metauioB H. H. bekerosa. Ilonydyenue kucior.

Conu. HomeHnkiatypa coneit (MexayHapoHasi U TpuBHaibHas). Ousnueckue u
XUMHUYECKHE CBOMCTBA cotieil. [Tomyuenue conen.

I'eneTnyeckas CBsI3b MEXK/Y KJIACCAMU HEOPTaHUYECKUX COCMHEHUM.

XUMUYECKUA  DKCIIEPUMEHT: KA4ECTBEHHOE  OMNpPEJECICHHE  COJIEpKaHUs
KHACTIOpO/ia B BO3AYyXe; IMOJy4YEeHHE, COOMpaHHe, pacro3HaBaHUE U U3YyYCHHE
CBOMCTB KHCIIOpOJa; HAOIIOJeHUE B3aUMOJICHCTBHUS BEIIECTB C KUCIOPOAOM H
yCIIOBUSI BO3HUKHOBEHHUS W TPEKpalleHus] TOpeHus (Mokapa); 03HAKOMIIEHUE C
oOpa3llaMM OKCHJOB M OIMCAHME WX CBOWMCTB; TOJy4eHHE, COOUpaHue,
pacro3HaBaHWE W H3YYEHUE CBOICTB BOAOpoAa (FOpEHHE); B3aUMOJCHCTBUE
Bojoposa ¢ okcuaoM menu(Il) (Bo3MOXXHO HCIOJb30BAaHUE BHUACOMATEPHUANIOB);
HaO/oleHne  00pa3lloB  BENIECTB KOJWYECTBOM |  MOIIb; HMCCJIEJIOBAaHUE
OCOOCHHOCTEW  pacTBOPEHHS  BEHIECTB C  Pa3IUYHOM  PacCTBOPUMOCTHIO;
MPUTOTOBJIEHUE PACTBOPOB C OMNPEIECIEHHOW MAaCCOBOM [0JE€W PaCTBOPEHHOIO
BEILECTBA; B3aUMOJCICTBUE BOJAbI C METAJIaMH (HATPUEM U KaJbLIHEM)
(BO3MO’KHO MCIOJIb30BAaHUE BUACOMATEPHUAJIOB); ONPEIAECICHUE PACTBOPOB KUCIOT
U TIEJI0YEH C MOMOIIBI0 MHANKATOPOB; UCCIE0BaHIE 00Pa3I[0B HEOPTaHUIECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB; HAOJIOJEHNE M3MEHEHHUS OKPACKH WHAMKATOPOB B
pacTBOpax KHCIOT W LIEJIouYei; um3ydeHue B3aumoneiictBus okcupa menu(Il) c
pacTBOPOM CEPHOM KHUCIIOTHI, KUCIOT C METa/ulaMH, PEaKUuil HEUTpaIN3alUH;
MOJIy4€HUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJTHOTO METAJIJIa APYTUM U3
pacTBOpa COJM; PEUICHUE JKCIEPUMEHTAJbHBIX 3aJad no TeMe «BaxHeunmmne
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

IHepuoanueckuii 3akoH u [lepuognueckasi cucrema
xumMudeckux ieMeHToB JI. U. MengeneeBa. CTpoeHHe aTOMOB.
Xumuyeckasi cB3b. OKUCIUTEIBbHO-BOCCTAHOBUTE/IbHbIE PeaKI MU
[lepBble TONBITKM KiIacCU(UKALUKM XUMHUYECKUX dyeMeHTOB. [lonatrue o

IKypcuBom 0003HaueH yaeOHBINH MaTepHal, KOTOPBIH H3y4aeTcs, HO He BEIHOCHTCS Ha IPOMEKYTOYHYIO H HTOTOBYIO aTTECTALHIO.



rpynnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M IIEJOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIE 00pa3yloT aM(pOTEpHbIE OKCUIbI
Y TUAPOKCHUBI.

[Tepnonnueckunt 3akoH. [lepuoanyeckas cucrema XuMHYECKUX deMeHTOB 1. U.
MenpneneeBa. Kopotkonepuonnas u anuHHonepuogHas gopmel [leproauueckoit
cucrembl xumuyeckux diemeHtoB [[. M. Menneneesa. Ilepuoabl u rpymnibl.
@u3NYECKUd CMBICI MOPSAKOBOIO HOMEPA, HOMEPOB MEPHOJA W TPYMIBI
AJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sijaep. M3ortomsl. DnekTponbl. CtpoeHue
ANEKTPOHHBIX ~ 000J0YeK aToMOB NepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoin cucremsl JI. M. MenneneeBa. XapakTepucTUKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHMS paguyca AaTOMOB XHMHUYECKHX DJIEMEHTOB,
METAJUIMYECKNX U HEMETAINIMYECKUX CBOKCTB I10 TPyHIIaM U MEPHOJaM. 3HAYCHUE
Ilepuoanueckoro 3akoHa u llepruoanueckoi CUCTEMbl XUMUYECKUX DJIEMEHTOB JJISI
pa3BUTHUA HayKu U NpakTUkU. [[. 1. MenneneeB — yd€HbIN U Ipak1aHUH.

Xumunueckas cBi3b. KoBaneHTHass (HOJIApHAasT M HEMOJISIpHAsi)  CBSI3b.
DIEKTPOOTPULATETBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp okucneHns. OKHACIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Iporecchl
OKHCJIEHMSI U BOCCTaHOBIEHUA. OKHUCINTEIN U BOCCTAHOBUTEIIH.

XUMUYECKUM OSKCIIEPUMEHT: H3Y4eHHE O0OpaslloB BEIIECTB METAUIOB U
HEMETAIIJIOB; B3aUMOJCHCTBUE TUIAPOKCHUJA IMHKA C pacTBOpaMU KHUCIOT W
ICJIOYEH; MPOBEAEHUE OIBITOB, WUIIOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKINil (TOPEHHE, PEAKLIUN PA3JI0KEHUS, COCAUHEHUS).

MexnpeaMeTHbIe CBSI3H

Peanuzanmss MeEXIpPEIMETHBIX CBS3ed NpH HW3YYCHHWM XUMHUU B 8§ Kiacce
OCYIICCTBIISICTCS 4Yepe3 MCIOJb30BaHUE Kak OOIIMX eCTECTBEHHO-HAYYHBIX
HOHSTHH, TaK W TOHITHH, SIBJISIIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOT'O ITUKJIA.

OOmme ecTecTBEHHO-HAYYHbIE TOHSATHS: HAay4HbIH (DaKT, TUIOTE3a, TEOpHs,
3aKOH, aHaJlu3, CHHTE3, KiIacCU(DHKAIKA, TECPUOJUYHOCTh, HAOIIOJACHUE,
AKCTIICPUMEHT, MOJICIIMPOBAHUE, U3MEPECHHUE, MOJICIIb, SIBIICHUE.

dusnka: MaTtepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU, W30TOIIHI,
PaINoOaKTUBHOCTh, MOJICKYJA, JJICKTPHYCCKHHA 3apsj, BEIIECTBO, TEIO, O00BEM,
arperaTHoe COCTOSHHME BeIIeCTBa, Ta3, (HU3WYSCKUE BEIUYUHBI, CIUHUIIBI
M3MEPEHUs, KOCMOC, IUTaHETHI, 3BE3 b1, COTHIIE.

buonorus: dorocunres, apixanue, onocdepa.

I'eorpadmsa: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIC MOPOJIBI, MOJIC3HBIS
HCKOITaeMbI€, TOILIMBO, BOJIHBIC PECYPCHI.

9 KIIACC

BCHICCTBO H XHMHAYECCKasA pcaKlus



ITepuonnueckuii 3akoH. Ilepuoauueckas cucrema XumMuyeckux siuemeHTos 1. 1.
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHECHHHM CBONCTB
XUMHUYECKHX DJIEMEHTOB TIEPBBIX TPEX TNEPUOAOB, Kaaus, KaJblUsi MU UX
COCIMHEHUM B COOTBETCTBHM C IIOJIOKEHUEM DJJIEMEHTOB B Ilepuoamueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BUIIBI XMUMHUYECKOW CBA3U. THUIBI KPUCTAIIIMYECKUX
PEILIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIIMYECKON PELIETKU U
BUJIa XUMUYECKOU CBS3U.

Knaccuduxanys u HOMEHKIATypa HEOPraHUYECKUX BEIIECTB (MEXKIyHAPOIHAS U
TpUBUAJIbHAS). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IUYHBIM
KJIacCaM HEOPraHMYECKUX COCIUHEHUW, TEHETHUYECKas CBSI3b HEOPTraHUYECKUX
BEILIECTB.

Knaccuduxanuys XuMUUeCKUX peakiuii Mo pa3IMuHbIM MpU3HaKaM (M0 YUCTYy U
COCTaBY YYacTBYIOIIUX B PEaKIUH BEIIECTB, MO TEIIOBOMY J(ddeKTy, To
W3MEHEHUIO CTETICHEH OKHCJICHUS XUMUUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO
YYacTHIO KaTaiau3aropa). DK30- U SHIOTEPMHUUYECKHUE PEAKIIUH, TEPMOXUMUUECKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH XuMHYecKoW peakiuu. [lonsitue 00 oOpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiusx. [IoOHSITHE O TOMOTEHHBIX U TE€TEPOTEeHHBIX
peakuusx. [lonamue o xumuueckom pasHogecuu. Daxkmopwi, eruAlOWUE HA
CKOPOCMb XUMUYECKOU peakyuu U NOA0HCEHUEe XUMUUECKO20 PABHOBECUL.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaxkuuu, DJIIEKTPOHHBIN OanaHc
OKUCJIUTEIBHO-BOCCTAHOBUTEIbHOU peaKuum. CocraBinieHue ypaBHEHUU
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX  PEAaKUMA €  HCIOJIb30BAHUEM  METOJa
AJICKTPOHHOTO OajaHca.

Teopust 3JIEKTPOIUTHUECKON AUCCOLUALNUM. DJIEKTPOJUTHI MU HEIIEKTP OIUTHI.
Katnonsl, annonsl. MexaHW3M AUCCOLMALMU BELIECTB C Pa3JIMYHBIMHU BHUJIAMU
xuMHu4eckou cBsa3u. Ctenens aucconuanuu. CHUIbHBIE U ClIa0ble SJIEKTPOJIUTHI.

Peakiiuu monHoro obmeHa. YCIOBHS NpPOTEKaHUS pPEaKIMii MOHHOTO OOMEHa,
MOJIHbIE M COKpall€éHHble HWOHHBbIE YypaBHEHHsS peakuuil. CBoOICTBA KHCIOT,
OCHOBaHMI ¥ COJEM B CBETE TMPEJCTaBICHUN 00 DIEKTPOIUTHUIECCKOU
nucconuanun. KauecTBeHHbIE peakiuu Ha UOHBL. [lonsmue o 2udpoause coneli.

XUMUYECKUA HKCHEPUMEHT: O3HAKOMJIEHHE C MOJECISAMU KPUCTAIIMYECKUX
pEmIETOK HEOPTaHMYECKHX BEIIECTB — METAUIOB W HeMmeTawioB (rpadura u
anaMmasa), CJOXKHBIX BEIIECTB (XJOpHUJla HATpPHUsl); HUCCIEAOBAaHUE 3aBUCHUMOCTH
CKOPOCTM XMMHYECKON peakuuu OT BO3JECUCTBUA pPa3IUYHBIX (DAKTOPOB;
HCCIIEIOBAHUE AJIEKTPONPOBOJIHOCTH PACTBOPOB BELIECTB, NMPOLIECCA TUCCOLUUALINN
KHUCJIOT, IIeJoue M coieil (BO3MOXKHO HCIOJb30BaHUE BHUAECOMATEPUATIOB);
MIPOBEJICHUE OIBITOB, WILUTFOCTPUPYIOIIUX IPU3HAKU TPOTEKAHUS PEAKIIUH HOHHOT O
obmeHa (oOpa3zoBaHHE OcCajJKa, BBIJACICHHE Ta3a, O0Opa30BaHHME BOJIbl); OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peaklMy pas3ioKEeHUs, COCAUHEHHUS); PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOIIBK) KAUYECTBEHHBIX PpEAKIMI HA  HWOHBI; PEUICHUE



OKCIICPUMCHTAJIbHBIX 3aaa4.

Hemertanbl U MX coeinHeHUSA

O6miass  xapakTepucTHka rajgoreHoB. (OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHne U (QU3NYeCKue CBOWCTBA MPOCTHIX
BEIIECTB — TaJlOT€HOB. XMMHUYECKHE CBOMCTBA Ha MpuUMepe Xjopa
(B3auMoOJEICTBUE C MeTaUlaMd, HEMeTaJJlaMH, IleJo4aMu). XJIOPOBOIOPO/I.
ConsiHas KucinoTa, XUMHUYECKHE CBOMCTBA, INOJy4YEHHE, NMpUMeHeHue. JlelicTBue
XJIoOpa U XJIOPOBOAOPOJA HA OPraHU3M YEIOBEKa. BaxkHeumue XJIOpUAbl U HUX
HaX0XJICHHE B PUPO/IE.

O6mass xapakrepuctuka 37eMeHTOB VIA-rpynmbl. OcoOeHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIICHUSI.

Crtpoenre U (Qu3nyYeCKHe CBOWCTBA MPOCTHIX BEUIECTB — KHUCJIOPOJA U CEPHI.
AnnoTtpornHbie MOAU(PUKALKMK KUCIOPOJa U cepbl. XMMHUYECKHE CBOMCTBA CEpBHI.
CepoBoziopo, cTpoeHue, pu3nyecKre U XuMuueckue cBoicTBa. OKCUIBI Cephl Kak
NpeICTaBUTENN KUCIOTHBIX OKcujuoB. CepHas KHUCIOTa, (Qu3Myeckue U
XUMHYECKHE cBoWcTBa (OOlMe Kak TMpPEACTaBUTENs Kiacca KHUCJIOT W
cneruduyeckue). XUMUYECKUE PEaKInu, JIeKalue B OCHOBE IMPOMBIIUICHHOTO
crnocoba monyudeHus cepHoil KucioThl. [Ipumenenue. Conau cepHOl KHUCIOTHI,
KayeCTBEHHas peakiusi Ha cylbdaT-uoH. Haxoxknenue cepbl U €€ COeJUHEHUN B
npupoje. XMMHUECKOE 3arpsi3HEHHE OKPYXKAIOIIEH cpellbl COCIMHEHUSIMU CEpBI
(KUCIIOTHBIE JOXKIHW, 3arps3HEHUE BO3JlyXa M BOJOEMOB), CIOCOOBI €ro
IPEAOTBPALLICHHUS.

O6mass xapaktepuctuka djeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTETIEHN OKUCIICHHUS.

A30T, pacmnpocTpaHeHHe B TNpUPOJE, (U3NUECKHE U XUMUYECKHE CBOMCTBA.
KpyroBopot a3ora B npuposie. AMMHAK, €ro (U3NYECKUE U XUMUYECKHE CBOICTBA,
nojsydeHue u mnpumeHeHue. Coinu aMMOHMS, UX (PU3MUYECKHE W XUMHUYECKUE
CBOMCTBa, npuMeHeHue. KauecTBeHHas peakuuss Ha HOHBI aMMOHMS. A30THas
KHCJIOTa, €€ mojydyeHue, (U3NYECKMe M XHMHUYECKHME CBOMCTBa (0OlIue Kak
IpeCTaBUTENs Klacca KUCJIOT U crenuduyeckue). VMcnonp3oBaHue HUTPATOB U
coJieil aMMOHHS B Ka4eCTBE MHHEPAJIbHBIX yI00peHnid. XUMUYECKOe 3arps3HEeHUE
OKpYXaIoIel Cpelbl COCNMHEHHMSIMHU a30Ta (KUCIIOTHBIE IOXKIW, 3arps3HEHUE
BO3/1yXa, ITOYBBI U BOJOEMOB).

®ocdop, amnorpomnnbie Mogupuranuu Gocdopa, GU3HUECKHE U XUMHUCCKHE
croiictBa. Okcun pochopa’™) u dhochopnas kucinora, PU3NIECKUEC U XUMUUECKHE
cBoiicTBa, moiyuyeHue. lcmonb3oBanue (ochaToB B KauecTBE MHHEPATbHBIX
yI0OpEHUH.

OO6mrast xapakrepuctuka s1aeMeHTOB IVA-TPYIIIBL. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIEC CTENICHU OKUCIICHHUS.

VYrnepon, amnoTponHble MOAM(PHUKALMU, PACIPOCTPAHEHHWE B  MPUPOJIE,
duznueckue MW XUMHUYECKHe cBoicTBa. AjcopOums. KpyroBopor yriepoaa B
npupojsie. OKcUibl yriaepoja, ux (pu3nyeckue U XuMHUYECKUEe CBOWMCTBA, JEHCTBHE



Ha >KUBBIE OPTaHU3MBbI, MOJYYECHHUE M MPUMEHEHHE. DKOJOTHYECKUE MPOOJIEMBI,
cBs3aHHbIe C okcugoMm yriepoma(l'y); rumore3a ri100albHOTO MOTEIJICHUS
KJIUMaTa; MapHUKOBBIN 3 PeKkT. YronapHas KucioTa u €€ coiu, ux (U3nYecKue u
XUMUYECKHE CBOWCTBA, MOJIydeHHE M TpuMeHeHue. KauecTBeHHash peakius Ha
kapOoHat-uoHel.  Mcnonb3oBanue  kapOoHaTOB B OBITY,  MEJHULUHE,
MIPOMBINIJIEHHOCTH U CEIIbCKOM XO3SIUCTBE.

[lepBoHauanbHbIE MOHSTUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHHUSIX
yriaepoja (MeTaH, 3TaH, dTUJICH, alleTUJICH, dTAHOJI, TJUIEPUH, YKCYCHAs KUCIIOTA).
HUx cocmasé u xumuueckoe cmpoeHue. IloHsTHE O OHOJOTMYECKH BaKHBIX
BEIIECTBAX: JHUpax, Oenkax, YrjieBoJgax — M HUX POJM B JKU3HU YEJIOBEKA.
Mamepuanvruoe eounHcmeo opeanuyeckux U HeoOpeaHUyecKux cOeOUuHeHu.

Kpemuuii, ero ¢pusndeckre 1 XUuMUYECKHE CBONCTBA, TOJyYeHUE U MPUMEHEHUE.
Coenunenuss kpemHusi B npupojae. OOmwMe mnpencTaBieHuss 00 OKCUe
kpeMaus(I'Y) u kpemuHueBoi kucimote. CUIMKaThl, UX KCIOJIL30BaHHE B OBITY,
MEIUIIMHE, TMPOMBIIUICHHOCTU. BaowcHeliwue cmpoumenvHvle Mamepuavl.
Kepamuka, Cmekao, yemenm, OemoH, oicenezobemon. IIpobremvr bOezonachozo
UCNONIb30BAHUSL CMPOUMENIbHBIX MAMEPUATLO8 8 NOBCEOHEBHOU HCUZHIL.

XUMHUYECKUNM DKCIIEPUMEHT: H3y4YeHHE O0pa3lloB HEOPraHWMYECKUX BEIECTB,
CBOMCTB COJITHOM KHUCIIOTHI; TPOBEICHNE KAYECTBEHHBIX PEAKIIUN Ha XJIOPU]I-HOHBI
U HaOJIoZIeHNE MPU3HAKOB MX MPOTEKAHMS; OMBITHI, OTpa)karolue (puanyeckue u
XMMHYECKUE CBOMCTBA TajJlOTEHOB M UX COEAMHEHHUI (BO3MOKHO HCIOJIb30BaHHE
BUJIEOMATEpUAJIOB); O3HAKOMJICHHE C 0Opa3laMu XJOpPUIOB (TajJOreHHJIOB);
O3HaKOMJIEHHE ¢ 00pa3liaMu cepbl U €€ COeUHEHUSIMU (BO3ZMOKHO MCITIOIH30BAHUE
BUJIEOMATEpHUaJIOB); HAOIOIEHHE Mpollecca OOYIIIMBaHUS caxapa MoJ JeHCTBUEM
KOHICHTPUPOBAHHOW CEpPHOM  KHUCIIOTHI; HW3YyYEHUE XHMHUYECKHUX CBOWCTB
paz0aBICHHON CEPHOM KHCIIOTHI, TPOBEACHNE KAYeCTBEHHON peakIuu Ha Ccyabdar-
MOH U HaONIOZICHWE TMpu3HaKa e€ MPOTEKaHHs; O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu azora, ¢ochopa U UX COEIUHEHUU (BO3MOXKHO HCIIOIH30BAHUE
BHJIeOMAaTepraaoB), oOpa3namMu a30THBIX U (HocopHBIX yaoOpEeHUi; MOTydeHHE,
coOupaHue, pacro3HaBaHWE W M3YYCHHE CBOWCTB aMMMAaKa; IPOBEICHHE
KaueCTBEHHBIX PEAKIMH Ha MOH aMMOHUS U (ochaT-uoH U U3ydeHUEe MPU3HAKOB
UX IPOTEKAHUsI, B3aUMOJICCTBUE KOHLICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BHJIEOMATEPUAIIOB); U3y4YCHHE Mozenein
KPUCTAUNIMYECKUX PEmETOK anmasza, Trpadura, ¢yiepeHa; O03HAKOMIICHHE C
MPOILIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPONCTBOM MPOTUBOTA3a; MOJy4YeHHE, COOUpaHUE, PACIIO3HABAHUE W M3YYCHHE
CBOWCTB YTIICKHUCIIOTO Tra3a; MpOBEJeHNE KaUYeCTBEHHBIX PEaKIuil Ha KapOoHAT- U
CUJIMKAT-UOHbBl W UW3y4Y€HHUE TMPU3HAKOB UX TMPOTEKAHUSA, O3HAKOMIIEHHE C
MPOAYKIMEN CUJIMKATHOW MPOMBIIUICHHOCTH; PEUIEHUE HKCIEPUMEHTAIbHbBIX
3a/1a4 1o TeMe «BaxkHeie HeMeTalIbl U X COSAUHEHUS.

MeTtaaasbl 1 UX CoeANHCHUSA
O6IlIa$I XapaKTCPpUCTUKA XUMHWYCCKHUX 3JICMCHTOB — MCTAJIJIOB HAa OCHOBAHHNH HUX



nonoxenus B Ilepuonuueckor cucreme Xumudeckux onemeHtos J[. M.
MenneneeBa u cTpoeHHus atoMOB. CTpoeHHe MeTaIoB. MeTtauinyeckas CBA3b U
METAUIMYECKAs] ~ KPUCTAUIMYECKAas  peImETKa.  ONEKTPOXUMHUYECKHA  PSf
HanpspkeHuil MetanoB. dusnyeckne 1 XMMUYECKHE CBOWCTBA MeTayioB. OOmme
crocoObl MosydeHus: MeTayioB. IloHsATHE O KOPpPO3UM METAIOB, OCHOBHBIE
crnocoObl 3alUThl UX OT Koppo3uu. CriaBel (CTajdb, YYTyH, AIOPATIOMUHHM,
OpoH32a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilemounple MeTayuibl: MoJIokeHUE B lleprogmyeckoil cucTeMe XHMHUYECKHX
anementoB JI. M. MeHneneeBa; CTpoeHHME MX aTOMOB; HAaXOXJIEHUE B NPUPOJE.
duznyeckre U XUMHUYECKHE CBOMCTBA (Ha mpuMmepe HaTpus U Kanus). OKCUabl U
TUAPOKCUABI HAaTpus M Kanud. [IpuMeHeHne MIEeNoYHBIX METAVIOB M HUX
COCMHECHUM.

[IlenouHO3€MENBHBIE ~ METAJUIBI MArHUM W KaJbLMI:  TOJIOXKEHHE B
Ilepuonnueckon cucreme xumudeckux sneMmeHToB 1. M. MenneneeBa; ctpoeHue
UX aTOMOB; HaXOXJIeHHE B IpupoJe. Pu3ndyeckne 1 XUMHUYECKUE CBOMCTBA MArHHUS
U Kajblus. BaxHelmume coenvHEeHUS KadblUs (OKCHA, THUAPOKCHUI, COJIN).
XKécTkocTh BO/BI U CITOCOOBI €€ YCTpaHEeHHUS.

AnroMuHui: nojoxkeHue B [lepuoguyeckoid cucTeMe XUMHUYECKUX JIEMEHTOB /.
N. MeHneneeBa; CTpOE€HHE aTOMa; HaxOoXJAeHWe B mnpupoae. Dduznueckue u
XUMHYECKUE CBOMCTBA altOMUHUSA. AM(OTEpHBIE CBOWCTBA OKCHJIa U THAPOKCHIA
AJFOMUHUSL.

Kenezo: nonoxenue B Ilepuoanyeckoit cucreme XumMuyeckux 3yemeHTos /1. WM.
MenzeneeBa; CTpOeHME aTroMa; HaxoxJaeHue B npupone. dusnueckue u
XUMHUYECKHE CBOMCTBa keneza. Oxkcunbl, Tuapokcuasl U coinu xenesa(ll) u
xenesa(lll), ux cocras, CBOMCTBA U MOJTyUYCHHE.

XVMMHUYECKUIA IKCTIEPUMEHT: 03HAKOMJICHHE C 00pa3llaMyd METaJUIOB U CIUIABOB,
uX (U3UYECKUMHU CBOMCTBAMH;, H3yY€HHE PE3yJbTaTOB KOPPO3UM METAJIOB
(BO3MOKHO HCIOJB30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJEHCTBUS
OKCHJa Kalablusi M  HATpUs C  BOJOM  (BO3MOXKHO  HCIOJIb30BAaHUE
BHJIEOMATEPHUAIIOB); MCCIIEIOBAHUE CBOWCTB JKECTKOW BOJBI; MpOIECCa TOPEHUS
JKeye3a B KHCIOpoAe (BO3MOXHO HCIIOJIb30BAaHUE BUIAEOMATEPUAIIOB); MTPU3HAKOB
IIPOTEKAHUS] KAYECTBEHHBIX PEaKIMil Ha WOHBI (MarHus, KajbLUs, AJTOMHHMS,
nuaka, xenesa(ll) u xenesa(lll), meau(Il)); HaGmtoaeHNE M OMKMCAHKUE MPOIECCOB
OKpAlllMBaHWS IUIAMEHM MOHAMM HATpHs, Kanusd MW Kajapuus (BO3MOXHO
UCIIOJIb30BAaHUE  BHJIEOMATEpPUANIOB); HCCIEJOBAaHUE aM(OTEPHBIX CBOWCTB
TUAPOKCUAA ATIOMUHUSA M THAPOKCHAA LMHKA; PEUICHUE DKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxkHenmme MeTauibl i X COCAUHEHUS.

XuMHS U OKpPY:KaWIIas cpeaa

HoBeie Matepuanibl 1 TexHosoruu. BemecTtBa u maTepuaibl B MOBCEIHEBHOM
JKU3HU 4YeJOoBEeKa. XUMHS U 37I0pOBbE. be3omacHoe HCHOJb30BaHUE BEIIECTB U
XUMHUYECKHX peakuuii B ObITy. IlepBas momoIs Npu XUMHYECKHUX OXKOrax u
oTpaBiicHUsIX. OCHOBBI 3KOJOTMYECKOW TPAMOTHOCTH. XUMHYECKOE 3arpsi3HEHHUE



OKpY>Karoliel cpenbl (mpeaenbHas 10mycTuMas KoHleHTpanus semects — [1J1K).
Ponb XxuMuu B perieHnu 3K0JI0THUECKUX MPoOeM.

[IpupoaHble UCTOYHUKH YIIEBOAOPOAOB (Yrojb, MNPUPOIHBIN Ta3, HEPTH),
MPOIYKTHI UX IEPEPAOOTKH, UX POJIb B OBITY U IPOMBIILJIEHHOCTH.

XUMHUYECKUN HKCIIEPUMEHT: U3y4eHHE 00pa3lioB MaTEpHaIOB (CTEKIIO, CIUIABBI
METaJJIOB, OJMMEPHBIE MATEPUAIIbI ).

MexknpeaMeTHbIe CBA3H

Peanuzanmss MeXNpeIMETHBIX CBsS3€d NpU HM3yYCHWH XHUMHH B 9 Kiacce
OCYILIECTBIISIETCST 4epe3 HCIOIb30BaHUE KaK OOMUX E€CTECTBEHHO-HAyYHBIX
MOHSITHH, TaK W TIOHSITHH, SIBIISIIONTUXCS CUCTEMHBIMH JIJISI OT/ACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmue ecTecTBEHHO-HAyYHbIC TOHSATHS: HAy4YHBIH (aKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajdn3, CHHTE3, KIacCUPUKAIUI, TEePUOJUIHOCTh, HAOIIOICHUE,
DKCMIEPUMEHT, MOJICJIMPOBAaHUE, W3MEPEHHE, MOJEIb, SBICHHUE, ITapHUKOBBIN
3¢ eKT, TeXHOIOT U, MaTEPUAIIbI.

®dwusuka: mMarepusi, aToM, dJCKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIUI, U30TOIIHI,
PalMOaKTUBHOCTD, MOJIEKYIIa, AIIEKTPUICCKUI 3aps, IIPOBOHUKH,
TIOJYTIPOBOJHUKH, JHAJICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, I'a3, pacTBOP, pACTBOPUMOCTh, KPUCTAIITNYECKas
pemérka, CriaBbl, (U3MYECKHE BEIWYUHBI, €AUHUIIBI U3MEPEHUS, KOCMHYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/bI, COJHIIE.

buonorusi: ¢dotocunres, npixanue, Ouocdepa, 3KocUCTEMa, MHUHEPATbHBIC
yII0OpeHUs, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, MTUTATEIbHbIE BEIIECTRA.

I'eorpadms: armocdepa, ruapochepa, MUHEpaabl, TOPHBIC MOPOJIbI, MOJIC3HBIE
HCKOTIaeMbI€, TOTUTMBO, BOJTHBIE PECYPCHI.



IVIAHUPYEMBIE PE3YJBTATBI OCBOEHUA
YUYEBHOI'O ITPEIMETA «XUMMHS» HA YPOBHE OCHOBHOI'O
OBLHIEI'O OBPA3OBAHUA

N3yuyenne xXuMuM B OCHOBHOM IIKOJIE HANpPAaBICHO Ha JOCTHKEHHUE
00y4JarolmUMHCST JTUYHOCTHBIX, METANpPEIMETHBIX M NPEIMETHBIX PE3yJIbTaTOB
OCBOEHHUS Y4eOHOTO MpeaMETA.

JIMYHOCTHBIE Pe3yabTAThI

JIn4HOCTHBIE  pE3yJNbTaThl OCBOCHUS  MPOTPAMMbl  OCHOBHOTO  OOIIEro
o0pa3oBaHUs JOCTUTAIOTCS B XOA€¢ OOy4YeHUS XUMHUU B €IUHCTBE Y4YeOHOU H
BOCIUTATEIbHON JiesiTeNbHOCTH OpraHu3ali B COOTBETCTBUU C TPAAULIMOHHBIMU
POCCUMCKMMHU COIIMOKYJBTYPHBIMU M JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH,
OPUHSATHIMU B OOIIECTBE TMpaBUJIAaMM M HOPMaMHU IOBEJCHHUS U CIOCOOCTBYIOT
mpoliieccaM CaMOIIO3HaHUS, CAMOPA3BUTHUS U COLUATIM3AIIMN 00yUYarOIINXCS.

JIMYHOCTHBIC PE3yJbTaThl OTPAKAIOT CHOPMHUPOBAHHOCTH, B TOM UHCIIC B YACTH:
Iampuomuueckozo éocnumanus

1) IIEHHOCTHOT'O OTHOIIEHMSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HAy4yHOMY HACJEIWI0, TOHMMAHUS 3HAYEHUsS XUMHUUYECKOW HAyKHM B KU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BJAJIETh JIOCTOBEPHOM HMHQOpMaLUE O
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IIECTBA;
I'pasxicoanckozo éocnumanusn

2) MPEICTABICHUS] O COLMAJIbHBIX HOPMax W IMpPaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-MCCIIe0OBAaTeILCKOM, TBOPYECKOM M JPYTHX  BHJAX
JESTEBbHOCTH; TOTOBHOCTH K Pa3HOOOpA3HOM COBMECTHOW [NEATENBbHOCTH TpHU
BBITIOJTHEHUU YYEOHBIX, I103HABATEIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TPOIECCE HOTOH Y4YeOHOU JAESTENbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE IMIOBEACHHWE U IIOCTYIIKM CBOMX TOBApHUILEH C MO3ULUHU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;
Lennocmu nayuno2o no3Hanus

3) MUPOBO33PEHUYECKUX IMPEICTABICHUN O BEIIECTBE W XUMHYECKOUW pEaKIUH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKHM M COCTaBISIOLIMX
OCHOBY JIJIl TOHUMAHHUSI CYI[HOCTH HAy4YHOW KapTUHBI MHUpPA; MPEACTaBICHUA 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

4) TIO3HABATEJIBHBIX MOTHMBOB, HANIPABJICHHBIX HA MOJYYEHUE HOBBIX 3HAHUU IO
XHUMHH, HEOOXOIUMBIX TSI O0BSICHEHUST HAOII0OJaeMBIX TIPOIECCOB U SIBJICHUM;

5) MO3HaBaTEIbHOU, HH(HOPMALIMOHHON U YUTATEIBCKOU KYJIbTYphI, B TOM YHUCJIE
HaBBIKOB CaMOCTOSITEIbLHOM pPabOThl C Yy4eOHBIMHU TEKCTaMHu, CIPaBOYHOMN
JTUTEpaTypor, JOCTYIMHBIMA TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIUOHHBIX
TEXHOJIOT UM,

6) UHTepeca K OOYYEHHUI0O W IO3HAHUIO, JI0003HATEIILHOCTH, TOTOBHOCTU U



CIOCOOHOCTH K  €caMOOOpa30BaHUIO, MPOEKTHOM M HCCIEIOBAaTENIbCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH U YPOBHsS OOy4YeHUS B
JaJIbHCUIIIEM

Dopmuposanusn Kyabmypovl 300p06b:

7) OCO3HAHUS IIEHHOCTH J>KW3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3/I0POBBIM 00pa3 >KWU3HU, OCO3HAHUS TOCJIEICTBUI U
HETIPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTOJIsI, HAPKOTHUKOB, KYpEeHUs),
HEOOXOJUMOCTU COOJIIOZIEeHUs TMpaBwi O€30MacHOCTH TpU  OOpallleHuH ¢
XUMHUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

Tpyoosozo éocnumanus

8) MHTEpeca K MPaKTUYECKOMY U3YUYEHHUIO TPOQEeCcCUii U Tpyia pa3IMuHOro poa,
yBOXEHUE K TPYAYy M pe3yjibTaTaM TPYAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE NPHUMEHEHHUsI MPEIMETHBIX 3HAHWUW [0 XUMHH, OCO3HAHHOTO BBIOOpA
WHJUBUIYaJTbHON TPACKTOPUHU MPOJOJDKEHUST 00pa3oBaHus ¢ yU4ETOM JIMUHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;
yCHENTHOM MPpoheCCUOHAIIBHOU JEATeIbHOCTU U Pa3BUTHS HEOOXOIUMBIX YMEHHM;
TOTOBHOCTH aIalITUPOBATLCS B PO eccHoHanbHOM cpejie;

IKon02uueckKko20 60cnumanus

9) SKOJIOTMYECKU I1eJIecCO00pa3HOro OTHOIIEHUS K MPUPOJIE KaK HCTOUYHHKY
KW3HU Ha 3eMJle, OCHOBE €€ CYIlIECTBOBAHMUS, MOHUMAHUS 1IEHHOCTH 30pPOBOTO U
O6e3omacHoro obOpas3a >KH3HU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY
¢u3MuecKoMy U TICUXUYECKOMY 3/I0POBBIO, OCO3HAHUS IIEHHOCTH COOJIOJEHUS
npaBMII 0€30MaCHOTO MOBEACHUS TP padoTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

10) COCOOHOCTH TPUMEHSTh 3HAHUS, MOJydyaeMble MPU U3YYCHUH XUMUH, IS
pelIeHUsT 3a4ay, CBI3aHHBIX C OKPYKAIOWIECH MPUPOJHON CPEIOW, IMOBBIIICHUS
YPOBHSI  DKOJOTHYECKOW  KYyJIbTYpbl, OCO3HAHHs TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM U MyTeH UX PEIIeHUs MOCPEICTBOM METOI0B XUMUU;

11) PKOJOTMYECKOTO  MBIIUICHHUS, YMEHHS  pPYKOBOJCTBOBaTbCA WM B
MM03HABATEJIbHOM, KOMMYHUKATUBHOW M COLIMAJIBHOM MTPAKTHKE.

MeTanpeaMeTHbIE pe3yJbTAaThI

B cocraBe MerampeIMETHBIX PE3yIbTATOB BBIACISIOT 3HAYUMBIC  JUIS
dbopMupoBaHUS MHUPOBO33PCHHS OOINCHAYYHBIC TOHATHSA (3aKOH, TEOpHs,
MPUHIIMII, THUIOTe3a, (AKT, CHUCTEMa, IPOIEcC, SKCIEPUMEHT U Jp.), KOTOpPHIC
HCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTaX M TO3BOJISIOT Ha
OCHOBE 3HAHWH W3 ITHX NMPEAMETOB (POPMHPOBATH MPEICTABICHUE O IEIOCTHOM
HAayYHOW KapTHUHE MHUpa, ¥ YHUBEPCAIbHBIC YUeOHBIC NEHCTBUS (ITO3HABATEIBHEIE,
KOMMYHHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPHIC OOECIeUYnBAIOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSTEIIPHOMY IUIAHUPOBAHUIO M OCYIICCTBICHUIO Yy4eOHOM
NEATeITbHOCTH.

MeranpeaMeTHbIe pPe3yJbTaThl OCBOSCHHS 00pa30BaTEIBLHON IIPOrpaMMBI I10
XMMUH OTPakaloT OBJIAJICHUC YHUBEPCATbHBIMH O3HABATCIIBHBIMU JCHCTBHIMU, B
TOM YHCJIE:



ba3zoevimu nozuueckumu oeiicmeuamu

1) YMEHUEM HCIOJb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAaHUMU: PaCKPBIBaTh CMBICI XUMHYECKUX MOHSITHH (BBIAEIATH UX XapaKTEpHBIC
MPU3HAKW, yCTaHABIMBAaTh B3aMMOCBSA3b C JAPYTMMHU MOHSITHUSIMH), UCIIOIH30BATh
MOHATHUS JIsl OOBSICHEHUS OT/EIbHBIX (PAKTOB U SIBICHUM; BHIOUpPATh OCHOBAHUS U
KpUTEPUU ISl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMHYECKUX DPEaKIIHi;
yCTaHABIIMBATh TMPUYMHHO-CJIEJCTBEHHBIC CBA3M MEXIY OOBEKTaMH HW3y4YEHUS;
CTPOUTH JIOTUYECKHUE PACCYXICHUS (MHIYKTHUBHBIC, NETYKTUBHBIC, IO aHAJIOTHUH);
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

2) YMEHUEM TPUMEHATh B TIPOIECCe IIO3HAHUS TMOHATHS (MpEeIMETHBIE U
MeTarnpeIMEeTHbIE), CHMBOJIMUYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUH MOJICIIBHBIC TIPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI d3JIeMEHTa), XuMHu4eckas (opMylia W ypaBHEHUE
XUMUYECKOU peaklui — TMPHU PEIIeHNN Y4eOHO-TI03HABATEIBHBIX 3a/1a4; ¢ y4ETOM
ATUX MOJIEIBHBIX MPEACTaBICHUM BBISBISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC
NPU3HAKK M3Y4aeMbIX OOBEKTOB — XHMHYECKUX BEIIECTB M XHUMHUYCCKUX
peaKkIuii; BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICICTBEHHBIE CBSI3U W
IPOTUBOPEUHUS] B M3yYaeMbIX IpoOIlecCax U SBJICHUSX; MpejiaraTb KPUTEPUU ISl
BBISIBJICHHS ITUX 3aKOHOMEPHOCTEH M MPOTUBOPEUUI; CAMOCTOSITEIILHO BBIOMPATH
crioco0 penieHust yueOHOM 3a7a4yu (CpaBHUBATh HECKOJBKO BapHAHTOB PEIICHHUS,
BbIOMpaTh HamOoJiee MOAXOMAIMNA C Y4YETOM CaMOCTOSITENIbHO BBIICIIEHHBIX
KPUTEPUEB);

Ba3zoevimu uccneoosamensckumu oeiicmeuamu

3) YMEHHEM HCIIOIb30BaTh IOCTABICHHBIE BOMPOCHI B KAYECTBE HMHCTPYMEHTA
MO3HAHUS, a TakXKe B KaueCTBE OCHOBBI 1Jisi (OPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYXKICHU;

4) mpuoOpeTeHNe OMbITa MO IUIAHUPOBAHUIO, OPTaHHU3alMd W IPOBEIACHUIO
YUYEHUYECKUX OKCIEPUMEHTOB: YyMEHHE HaOIoJaTh 3a XOJIOM MpoIlecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €TI0 Pe3ysbTaT, (POpMyIHpoBaTh 00OOIICHUS H
BBIBOJIBI 110 pe3yJbTaTaM MPOBEIEHHOTO OIbITa, UCCIAEAOBAHUS, COCTABIATh OTYET
0 MpojenaHHol padore;

Pabomoii c ungpopmauuei

5) yMEHHEM BBIOMpaTh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHGOPMAIHIO
Pa3TUYHBIX BUAOB U (HOPM MPEICTABICHUS, MOIyIaeMyl0 U3 Pa3HBIX UCTOYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEPKAHUS, CIPABOYHBIC
nmocoOusi, pecypcsl WHTepHETa); KpPUTUYECKH OICHWBATH MPOTHBOPEUYHBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

6) YMEHHEM MPHUMEHSATh PAa3JIWYHbIE METOJbI M 3alpOChl MPHU MOUCKE U OTOOpE
uHQOpPMAITMM W COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOJAMMBIX ISl BBITIOTHEHUS
y4eOHBIX M MO3HABATENIbHBIX 33/1a4 OMPEEeNEHHOIO TUIA; MPUOOPETEHUE OMbITA B
o0JlacTU  HCHOJIb30BaHUSI  MH(OPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO UCIOJIb30BAHUS PA3IMUHBIX TOUCKOBBIX CUCTEM;
CaMOCTOSITEIbHO BBIOUPATh ONTUMAIIBHYIO (pOpMY MpeJCcTaBlIeHUs] UHPOpMAUU U



WLTIOCTPUPOBATh pEIIaeMble 3aJaydl HECIOXKHBIMH CXEMaMH, JuarpaMMaMu,
IpyruMH popMaMu rpauKyi U UX KOMOMHAIUSMU;

7) YMEHHEM UCIONb30BaTh W AHAIMU3UPOBATH B IMpolecce ydyeOHOM U
MCCIIEIOBATEIBCKOM MEATENBHOCTH MH(DOPMAIHIO O BIMSHUMA MPOMBINIJICHHOCTH,
CEJNIbCKOT0 XO034MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHON
Cpelbl;

Ynueepcanvnvimu kommynukamuenvimu oelicmeuamu

8) YMEHHMEM 3aJlaBaTh BOIPOCH (B XOJ€ Juajora W/WiIM JUCKYCCHUU) IO
CyLIECTBY  OOCyXaaeMol TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKEHUS
OTHOCHUTEIIFHO BBITIOJTHEHUS MPEJIOKEHHOH 3a1a4u;

9) IPUOOPETCHKE OIBITA MPE3CHTAIIMKA PE3yJbTaTOB BBITOJHCHHUS XUMHUYECKOTO
AKCIIEpUMEHTA (J1a00paTOPHOTO OMbITa, JTA0OPATOPHON PabOTHI MO MCCIEIOBAHUIO
CBOICTB BEUIECTB, y4EOHOTO MPOEKTA);

10) 3aMHTEPECOBAHHOCTh B COBMECTHOH CO CBEPCTHUKAMM IO3HABATEIBHOU U
UCCJIEIOBATEIbCKON JEATENBHOCTA TPU PEHICHUH BO3HUKAIOUIUX MpoOsieM Ha
OCHOBE y4éTa OOILIMX MHTEPECOB M COTJIACOBAHMS MO3UIUN (0OCYyX)AeHUs, 0OMEH
MHEHUSMH, «MO3TOBBIC INTYPMbI», KOOPJHMHAIMS COBMECTHBIX JICHCTBHIA,
OTpeieNieHNe KPUTEPHEB T10 OLIEHKE KaueCTBa BHITIOJTHECHHON pabOThI U Jp.);
Ynueepcanvnvimu pecynamuenvimu oeiicmeuamu

11) YMEHHUEM CaMOCTOSITEIBHO OMpPEAeIATh LN NeATeIbHOCTH, MJIAaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeATeNIbHOCTD, BBIOMpaTh Haubosee 3G (PeKTUBHBIE CIIOCOOBI pelieHUs YIeOHBIX U
MO3HABATEIbHBIX 3a/lad, CaMOCTOATEIHHO COCTaBIATh WU KOPPEKTUPOBATH
MPEUIOKEHHBIA aJTOPUTM JECUCTBUM MPU BBIIIOJHEHUM 3aJaHUA C YYETOM
MOJIYY€HUS HOBBIX 3HAHMM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUAX;
OILICHMBATh COOTBETCTBHE MOJIYYEHHOTO PE3yJibTaTa 3asiBJICHHON 1IETH;

12) YyMEHHMEM WHCIOJb30BaTh W aHAJU3UPOBATh KOHTEKCTHI, MpeasiaracMbie B
YCJIOBUY 3aJIaHUM.

IIpeameTHbIe pe3yabTaThI

B cocTtaBe nmpeAMeTHBIX pe3yIbTaTOB IO OCBOSHUIO 0053aTEILHOTO CONEPKAHUS,
YCTAaHOBIIGHHOTO JIaHHOW TPUMEpPHON pabouedl mporpaMMol, BBIACISAIOT:
OCBOCHHBIE OOYYAIOIIMMHKCS HAy4YHBbIC 3HAHHS, YMEHHUS W CIOCOOBI JCHCTBHIA,
cnenuuyYecKue I TPEIMETHON 007acTH «XWUMUS», BHUIBI JEATEIBHOCTH TIO
MOJIYYEHHUIO HOBOTO 3HAHMS, €ro HHTEpHpeTalud, NpeoOpa3oBaHUI0 U
MIPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

[IpenmeTHBIC PE3yNbTATHl MPEACTABICHBI TIO TOJaM OOYYEHHUS W OTPaXKaloT
c(hOpPMHUPOBAHHOCTH Yy 00YYAIONTUXCS CICTYIONINX YMEHUMH:

8 KIIACC

1) packpwsieaniv cmuiCi OCHOBHBIX XHMHYCCKHX MMOHSITHI: aToM, MOJCKYIJIA,



XUMUYECKUN JJIEMEHT, NPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(oHOpOJIHAasT W HEOJHOPOJIHAs), BaJEHTHOCTb, OTHOCUTENbHAs aTOMHas |
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIPHAS Macca, MaccoBas
JI0JISI XUMHYECKOT0 JIEMEHTa B COSIMHEHUH, MOJISIPHBIM O0BEM, OKCHU, KHUCIIOTA,
OCHOBAaHME, COJb, AJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHCICHHS, XUMHUYECKasd
peakiusi, KiaccupuKalys peakiuii: peakiiui COCIUHEHUS, PEaKIuu pa3ioKeHus,
peakuuyd 3aMelleHus, peakluud OoOMeHa, 3K30- U DHIOTEPMUUECKHE PEaAKIUU;
TEIIOBOM 3 (EeKT peakuuu; [1po aroMa, 3JIEKTPOHHBIM CJIOHW aTroma, aTOMHas
opOuTanb, paguyc aromMa, XUMUUYECKas CBfA3b, TMOJSApHAs U HEMOJsSpHas
KOBAJICHTHAs CBSI3b, HOHHAS CBSI3b, MOH, KATUOH, AaHUOH, PACTBOP, MaccoBas J10Js
BelleCcTBa (MPOIEHTHAS KOHIIEHTPAIIKs) B PACTBOPE;

2) ULIOCMPUPOB8amsv B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITUH (CM. 1. 1) u
NPUMEHSTh 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPALCHUIA;

3) UCNONBL306aMb XUMHUYECKYI0 CUMBOJIMKY JJIsi COCTaBIEHUS (OpMYI BEIIECTB
Y YPAaBHEHUN XMMHUYECKUX PEAKIU;

4) ompedensimb BAJECHTHOCTb AaTOMOB 3JEMEHTOB B OWHAPHBIX COCIUHEHUSX;
CTEMEHb OKHWCJIEHUS JJIEMEHTOB B OWHAPHBIX COCAMHEHUAX; MPUHAIICKHOCTD
BEIIECTB K ONpPENeNEHHOMY KJIacCy COCIMHEHHM Mo (opMmysaM; BUJ XUMHUYECKOU
CBsI3M (KOBQJICHTHAS U UOHHAs) B HEOPTaHUYECKUX COCTMHEHUSAX;

5) packpvieams cmuicn llepuommyeckoro 3akona JI. WM. Menpgeneesa:
JEMOHCTPUPOBaTh  NOHUMAHHE  MEPHUOJMYECKON  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX AJIIEMEHTOB OT UX MOJIoKeHUs B [lepuonndeckoil cuctemMe; 3aKOHOB
COXpaHEHMsI MAacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, AaTOMHO-MOJEKYISPHOTO
yU€HHUS, 3aKOHa ABOTAJZIPO; ONUCLIBAMb U XAPAKMEpU308ams TAOIUUHYIO HOpMY
Ilepuoanyeckoi CUCTEMBl XMMUYECKUX 3JIEMEHTOB: Pa3/InuaTh MOHATHS «TJ1aBHAs
noarpynna (A-rpymma)» u «modounas noarpynna (b-rpynma)», maieie u 60bIIHE
NEPUOJBI, CcOOmMHOCUMb  O0O3HAYEHMs, KOTOpPhIE HMEIOTCA B  TaOmuIe
«lleppogmueckass cucrema xumudyeckux isneMmeHTtoB JI. M. MenneneeBa» ¢
YUCJIOBBIMM  XapaKTEPUCTHUKAMU CTPOCHUS AaTOMOB XUMHYECKUX DJIEMEHTOB
(coctaB u 3apsn szapa, 00IIee YHUCIO DJICKTPOHOB W PpaCIpesielieHHe X TI0
AIIEKTPOHHBIM CJIOSIM);

6) KIaccuuyupogams XUMHUYECKHUE DIEMEHTHI; HEOPTraHWYECKHE BEIIECTBA;
XUMUYECKHUE peaklnu (110 YUCIy U COCTaBy YYAaCTBYIOIIMX B PEAKIIMU BEILIECTB, O
TErI0BOMY 3P Dexry);

7) xapakmepuzoeams (onucvigamy) OOIIME XHUMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, TMOJATBEPXKAAs ONUCAHUE MNPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUW COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

8) NpPOcHO3UPOB8amMb CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kady€CTBEHHOT'O
COCTaBa; BO3MOYKHOCTH NPOTEKAHWS XHMHUYECKHX IMPEBPALICHUN B Pa3IMYHBIX
YCIOBUSIX;

9) @vlyUCAAMb OTHOCUTEIBHYI) MOJIEKYJISIPHYIO M MOJIAPHYKO MacChbl BELIECTB;
MAacCCOBYIO JIOJI0 XMMHUYECKOTO 3JIeMEHTa Mo (popMylie COEIUHEHHS; MACCOBYIO



JOJII0 BEILECTBA B PACTBOPE; MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOU
peakuuu;

10) MpumeHsmb OCHOBHBIE ONEpaIMN MBICIUTEIBbHON AESITEIbBHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHE, 0000IIeHNE, CUCTEeMAaTU3alINI0, KIACCU(PUKALINIO, BBISIBICHHUE
MPUYUHHO-CIIEICTBEHHBIX CBSI3éd — JUISI W3Y4YEHUS CBOMCTB BEIIECTB U
XUMHYECKUX PEAKLUN; €eCTECTBEHHO-HAYYHbIE METObl TO3HAHUSI — HAOJI0IEHNE,
U3MEpEeHue, MOJICITMPOBAHUE, IKCIIEPUMEHT (peasibHbI U MBICJICHHBIN );

11) credosams MpaBUIIaM MOJb30BAHMS XUMUYECKON MOCYA0N U J1a00paTOPHBIM
o0opyAOBaHUEM, a TaKXKe MpaBUiiaM OOpaIleHHs ¢ BEUIECTBAMHU B COOTBETCTBUU C
UHCTPYKLIMSIMU 1O BBINOJIHEHHUIO JaOOpPaTOPHBIX XMMHUYECKUX OIBITOB IO
NOJIYyYEHUIO M COOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEAEIEHHOW MacCOBOW JOJIEM PAaCTBOPEHHOIO
BEIIECTBA; IUIAHUPOBAaTh M MPOBOJUTH XMMHYECKHE OKCHEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH W KHUCJIOT C TOMOUIbIO HHIUKATOPOB
(;makmyc, dheHondTanenH, METHIOpaHX U Jp.).

9 KUIIACC

1) packpvlgams CMblC OCHOBHBIX XUMUYECKUX MOHSITUN: XUMUYECKUIN SJIEMEHT,
aToM, MOJIEKyJa, MOH, KaTUOH, aHUOH, MPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTb, JJICKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCJIEHUS, XHUMHUYECKas
peakIus, XUuMU4YecKas CBsI3b, TeINIOBON A(h(PEKT peakIuu, MOJb, MOJISIPHBIH 00BEM,
pacTBOp; DJEKTPOJIUTHI, HEAIEKTPOIUTHI, BJICKTPOJUTHYECKAsT JTUCCOLMAINS,
peaKIuu MOHHOTO OOMEHA, KaTajau3aTop, XMMHUUYECKOe paBHOBECHE, OOpaTUMBbIE U
HEOOpaTHMBbIC peaKuu, OKUCJIUTEIbHO-BOCCTAHOBUTEIbHbBIC peaxiuu,
OKUCJIUTENNh, BOCCTAHOBUTEJIb, OKHCICHHUE M BOCCTAHOBJIEHUE, aJIJIOTPOIHS,
aM(oTepHOCTh, XUMHUECKas CBs3b (KOBaJICHTHAs, WOHHAs, MeETaJUIMYecKas),
KpUCTAJUIMYECKasi pelI€Tka, KOpPO3Usi METAJIOB, CIUIaBbl; CKOPOCTh XMMHUYECKOM
peakuuu, npeaeiabHo qonyctumas konnenrpanus (IIJIK) Beniectsa;

2) ULIIOCMpUpo8ams B3aUMOCBA3b OCHOBHBIX XUMUUYECKUX MOHATUM (CM. 1. 1) u
MPUMEHSTH 3TH TOHATHUS MPU ONMMCAHUH BEUIECTB U UX MPEBPALICHUN;

3) UCNONB306aMb XUMUYECKYIO CUMBOJIUKY JJISI COCTaBIEHUS (POPMYI BEIIECTB
Y YPaBHEHUN XUMHUYECKUX PEAKIUN;

4) onpedensimb BAaJEHTHOCTb M CTENEHb OKHCJIEHUS XUMUYECKUX JJIEMEHTOB B
COEQMHEHUSAX PA3JIMYHOTO COCTaBa; IMPUHAIEKHOCTh BELIECTB K ONPEACIEHHOMY
KJIACCy COENWHEHWH 1o ¢GopMysiaM; BHJ XHUMHYECKOW CBs3M (KOBaJeHTHa,
MOHHAsA, METAJUIMYECKasl)) B HEOPraHMYECKUX COCAMHEHUSIX; 3aps]l HMOHa IO
XUMUYECKOW (hopMmyIie; xapakTep Cpelbl B BOJHBIX PacTBOpPax HEOPraHHMYECKUX
COEMHEHUH, TUIl KPUCTAINTMYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

5) packpwvieams cmuicn llepuognueckoro 3akona JI. . MengeneeBa wu
JIEMOHCTPUPOBATh €T0 MOHUMAHUE: ONUCHIBAMb U XAPAKMepU308ams TaOINYHYIO
dopmy Ilepuoamueckoid CUCTEMbl XMMHUYECKHX JJIEMEHTOB: pa3jauyaTh MOHSITHUS
«riaBHas noArpynna (A-rpymnmna)» u «nodbounast noarpynna (b-rpymnma)», Mainelie u
OoJibllIie  TEPUOABL, CcoOmHOCUmMb OOO3HAUEHMS, KOTOphIE HMMEITCS B
MEPUOANYECKON TabJinile, ¢ YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX JJIEMEHTOB (COCTaB W 3apsija sapa, OOIIee YHUCIO DIIEKTPOHOB H
pacrpeielieHue X 1Mo JIEKTPOHHBIM CIO0SIM); 00bsCHAMb O0LME 3aKOHOMEPHOCTH
B U3MCHCHHUH CBOMCTB JIEMEHTOB U WX COCIMHEHUHU B MPEeiIax MaJbIX MEPHUOI0B
Y TJIABHBIX MOATPYII C YYETOM CTPOCHHS MX aTOMOB;

6) KIaccuguyuposams XUMHUYECKHE JIIEMEHTHI; HEOPraHWYEeCKHE BEIIEeCTBA;
XAMHYECKUE PeakIuu (10 YUCITy M COCTABY YYACTBYIOIIMX B PEAKIIUU BEIIECTB, 110
TeroBoMy d(h@ekTy, M0 HUZMEHEHHIO CTEeNeHEeH OKHUCJICHUS XUMHYECKUX
3JIEMEHTOB);

7) Xapakmepuzoeamsv (onucvigams) oOMKME W cHEUUUECKUEe XUMHUYECKUE
CBOMCTBA TMPOCTBIX M CIIOHBIX BEIICCTB, IMOATBEPKIAs OMUCAHUE MPUMEPAMH
MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX XHMHUYCCKUX PEAKITUH;

8) cocmaensams ypaBHEHUS DIIEKTPOTUTHICCKON JUCCOITUAIINH KUCIIOT, IEI0YeH
W COJICH; TIOJIHBIE M COKpAIIEHHBIC YpaBHCHUS peEaKIWid HWOHHOrO OOMEHa,
YpaBHCHHS PEaKIUi, IMOATBEPKIAIONMINX CYIIECTBOBAHNEC TCHETHUECKOW CBSI3H
MEX Ty BEIICCTBAMHU Pa3TUYHBIX KJIACCOB;

9) packpviéams  CYIIHOCTh  OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKITHH
TIOCPE/ICTBOM COCTABJICHHS JIEKTPOHHOTO OalaHca dTHX PeaKInii;

10) npoeHO3Upogams CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHUS;
BO3MOXXHOCTH MPOTEKAHUS XMMHUYCCKUX MPEBPAICHUH B Pa3IMYHBIX YCIOBHUSIX;

11) GbIYUCAMb OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYFO MAacChl BEIIECTB;
MacCCOBYIO JIOJIFO XMMHYECKOTO 3JeMEHTa 1Mo (OopMylie COSAMHEHHS, MACCOBYIO
JOJTI0 BEIIECTBA B PAcTBOPE; MPOBOIUTH PACUETHI MO yPAaBHEHUIO XHUMHUYECKOU
peaKIum,

12) crnedoséams TIpaBUIIaM TIOJIB30BAaHUS XUMUYECKOW TIOCYION U TaOOpaTOpPHBIM
0o0OpyIoBaHUEM, a TAK)Ke MpaBUIaM OOpAIEHHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU TIO BBIMIOJIHEHUIO JTA0OPATOPHBIX XHMHUYECKUX OMBITOB II0
TIOJTYYSHHIO M COOMPAHUIO Ta3000pa3HbBIX BEIIECTB (aMMHAKa U YIIIEKUCIIOTO Ta3a);

13) nposoOums PEaAKINH, MOATBEPKIAOIINE KAaYeCTBEHHBI COCTaB Pa3TUIHBIX
BEIIECTB: PaclO3HABATh OMBITHBIM MyTEM XJIOPHUA- OpOMHI-, HOIUA-, KapOOHAT-,
docdar-, cmimkar-, cynbdar-, TUAPOKCUA-HOHBI, KATHOHBI aMMOHHUS M HOHBI
M3YYEHHBIX METAJIOB, MPUCYTCTBYIONINE B BOJHBIX PACTBOPAaX HEOPTAaHUUYECKUX
BEIIECTB;
14)npumensms OCHOBHBIE OIIEPAIIMH MBICIIUTEIIBHON JICITEILHOCTH — aHAIN3 U

CUHTE3, CpaBHEHHE, 0000IIeHHE, CUCTEMATH3aI1I0, BBISIBJICHUE PUYNHHO-
CJICICTBEHHBIX CBSI3€H — JIJII M3yYCHHS CBOMCTB BEIIESCTB M XUMHYECCKUX
peaKInii; eCTeCTBEHHO-HAYYHBIC METO Bl ITO3HAHUS — HAOJIFOACHUE, N3MEPEHUE,
MOJICTUPOBAHHUE, SKCIICPUMEHT (PEaIbHBIA M MBICIICHHBIN ).



Kaﬂeﬂnapﬂo — TEMATHIECCKOEC NIJIAHUPOBAHUE 3aHATHH 8 Kiace

Hara
No T Koa- NPOBeJACHUS
eMa ypoka BO
n/n P 4acoB Mo Mo
nnany | paxmy
Tema 1. HauajbHble NOHATHSA U 3aKOHBI XUMUH (16 4)
1. | [Ipeamer xumuu. Poib XMMUM B )KM3HU YEJIOBEKA. 1
BBoaubiii u nepBuunbiii nHCTpYKTaxku no OT u Th Ha
ypOKax XUMHUH.
2. | Meroabl u3yuyeHus XUuMUu 1
3. | ArperatHble COCTOSIHUS BEIIECTB 1
4. | IpakTHyeckasi padora Nel «3HaAKOMCTBO € 1
J1ad0paTOPHBIM 000pPY10BAHHEM)
5. | ®usnyeckue ABICHUS B XUMUH 1
6. | [IpakTuueckas padora Ne2 «AHAJIN3 MOYBBD» 1
7. | ATOMHO-MOJIEKYJISIpHOE yUeHHE. XUMUYECKUE 1
AJIEMEHTHI
8. | 3Haku xumMudeckux 31emMeHToB. [lepuonnyeckas 1
Tabauia XxuMudeckux 3imemMeHToB J[. M. Menneneena.
9. | Xumuueckue HopMyIIbL. 1
10. | OTHOCHUTENBbHAS aTOMHAsI KU MOJICKYJISIpHAs Macca 1
11 | BanentHocts Camocmoamenvuasn paboma no meme 1
«OmuocumenvHas amoMHAA U MOJIEKYIAPHAA
maccoin 10 munym
12. | Xumuueckue peakiuu. [Ipu3Haku u yCIOBHS UX 1
nporekanusd Camocmoamenvuan padoma no meme
«Banenmnocmo» 10 munym
13. | 3akoH coXpaHEHUs MacChl BEMIECTB. XUMHUUYECKUE 1
ypaBHEHUS
14. | Tunbl XUMUYECKUX PEAKIIUI 1
15. | [loBTOopenue u 0606meHUE TeMbl «HadanbHbIe MTOHATHS 1
Y 3aKOHBI XUMHUI)
16. | Konmponsnasa pavoma Nel 1

«HauanvHuovle nonamus u 3aKOHbL XUMUU)Y)

Tema 2. BaxxHeiilne npeacTaBuTe I HEOPraHMYECKHUX BelleCTB.
KoanuecrBeHHble OTHOIIeHUs B xumuu (18 u)




1(17) | Ananuz xommponvnoi pabomul « Hauanonole nonsmus 1
u 3aKkousl xumuuy 10 murym.
Bo3nyx u ero cocras

2(18) | Kucmopon 1

3(19) | HpaxkTuueckasi paGora Ne3 «Ilosryuennue, 1
co0MpaHue W Pacrno3HABAHUE KHCJIOPOIay

4(20) | Oxcumpl 1

5(21) | Xumuueckuit ouxmanm « Okcuovin10 munym 1
Bonopon

6(22) | MpakTuueckas padora Ne 4 «IloryueHue, 1
co0MpaHNe U Pacro3HABaHNe BOTOPOIaY

7(23) | Kucnotsr 1

8(24) | Xumuueckuin ouxmanm « Kuciomoi»10 munym 1
Commn

9(25) | Xumuuecxkuin ouxmanm « Conun 10 munym 1
KomnnuecTBO BemecTBa

10(26) | MonsipHbIif 00beM ra3000pa3HBIX BEIIECTB 1

11(27) | Pemienue 3amau Ha TeMy «MOJSIpHBINA 00beM 1
ra3000pa3HBIX BEIICCTBY

12(28) | Pac4€Thbl M0 XUMUYECKHM yPAaBHEHHUSIM 1

13(29) | Pac4€Thl M0 XUMUYECKUM yPAaBHEHHUSIM 1
Camocmoamenvuan paooma « Pewenue 3a0aunls
MUHYM

14(30) | Boga. OcHoBaHus 1

15(31) | PacTBOphl. MaccoBas 10 paCTBOPEHHOI'O BEIECTBA 1

16(32) | lIpakTuueckasi padora Ne 5 «Ilpurorosiienne 1

PacTBOPOB coJiell C UX 32IAHHON MAaCCOBOM 10J1ei»

17(33) | O6oO6IIeHre U CUCTEMAaTU3alMs 3HAHHUH 110 TEME 1
«BakHeiIre mpeIcTaBUTEIn HEOPTraHHUSCKUX
BerecTB. KonnuecTBEeHHBIE OTHOIIIEHUS B XUMUAMN»

18(34) | Koumpoasuas paboma Ne 2 no meme 1
«IIpedcmasumenu neopzanuyuecKux 6euiecms.

Tema 3. OcHOBHBIE KJIaCChl HEOPraHM4ecKuXx coeanHenni (10 v)

1(35) | Ananuz xonmponvnoii pabomul « [Ipedcmasumenu 1
Heopzanuyeckux eeujecmey 10 munym.
Oxcuppl: Kaccu@uKaius U CBONCTBA

2(36) | OcHoBaHus: Ki1accu(pUKAIUSI U CBOWCTBA 1
Camocmoamenvhasn paboma « Xumuueckue
ceoiicmea okcudoe» 10 munym

3(37) | Kucnotsl: kiaccudukanus U NOJIyUCHHE 1
Camocmoamenvnasn paboma « Xumuueckue




ceoiicmea ocnoganuiin 10 munym

4(38) | Kucnotsl: knaccudukaims U CBOMCTBA 1

5(39) | Conu: xinaccuuKkanus U CBOWCTBA 1
Camocmoamenvnan paooma « Xumuueckue
ceoticmea kuciom»l0 munym

6(40) | Comu: knaccuduKaIus 1 CBONCTBA 1

7(41) | I'enernyeckast CBSI3b MEKIY KiaccaMu 1
HEOPTraHUYECKHUX BEIIECTB

8(42) | lpaxkTuueckasi padora Ne6 1
«PelieHne IKCEPUMEHTATBHBIX 32124

9(43) | O0oOIIEHHEe W CUCTEMATH3allks 3HAHWH 110 TeMe 1
«OCHOBHBIE KJIaCChl HEOPTAHWYCCKUX COCTUHCHHIDY

10(44) | Koumpoasnuaa _paboma Ne 3 no _meme «Ochnognvle 1

K1accbl HeOP2AHUYECKUX COCOUHECHUIL)

Tema 4. Ilepuoguyeckuii 3aK0H U
IHepuoanyeckasi cucreMa xumnyeckux 3jeMmeHToB JI. . MenaeieeBa
U CTpoeHue aToMa (8 4)

1(45) | Ananuz konmponsnot pabomol « OcHOBHbIE KIACCHL 1
Heopeanuyeckux coeouneruily 10 munym.
EcTtecTBeHHBIE ceMelicTBa XUMUYECKHUX JIEMEHTOB.

AMdoTtepHOCTH
2(46) | Otkpeitue 1. . MenaeneeBbiM [leproanueckoro 1
3aKoHa
3(47) | OcHOBHBIE CBEJCHHS O CTPOCHUU aTOMOB 1
4(48) | CtpoeHue 371€KTPOHHBIX 000J0YEK aTOMOB 1
5(49) | Ilepuomuueckuii 3akou J[. . MeHaeneeBa u CTpoCHHE 1

atoMa Camocmosamenvnas pavoma «Cmpoenue
amomay 10 munym

6(50) | [lepuoauueckas CUCTEMa XUMHUYCCKUX 3JIEMEHTOB 1

7(51) | XapakTepHCTHKa 3JIEMEHTA II0 €ro MOJIOKCHHIO B 1
[ICX5

8(52) | 3nauenue Ilepuonnueckoro 3akona J[. 1. Menneneena 1
Camocmosamenvuan pavoma « Ceoiicmea amomosy
10munym

Tema 5. Xumndeckasi CBsi3b.
OxuCIuTEIbHO-BOCCTAHOBUTEIbHBIE peaknu (8 1)

1(53) | Nonnas xumuueckas CBs3b 1

2(54) | KoBaneHTHas XuMH4YecKas CBSI3b 1




3(55)

MeTammmueckass XMMHYECKasi CBSI3b

4(56) | Camocmoamenvnasn paboma « Buovt xumuueckux
ceaszeinll munym
CreneHb OKUCIICHUS
5(57) | CocraBneHue GpopMyJ BEIIECTB
6(58) | OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC PCAKIHH
Camocmoamenvnan paooma « Cmenens
okucaenua» 10 munym
7(59) | O6o6menne mo temam «llepuogudeckuii 3aKOH» H
«CTpoeHHe BEIIEeCTBA.»
8(60) | Konmpoavnas padoma Ne 4
no meme «Ilepuoduueckuil 3aKon»
Oo0o0mawiee nopropeHue ( 8 4)
61 | Ananuz xonmponvrot pabomet « Ilepuoouueckuii
3akou»y 10 munym.
IToBTOpeHue. BaneHTHOCTH
62 | IloBTopeHue. YciaoBUS NPOTEKAHUS XUMHUYECKUX
peaKiuu.
63 [ToBTOpenue. Turbl XUMUYECKUX peaKIUN
64 | IloBropenue. bunapuoie coequHeHUS
65 [ToBropenne.  XuMHYECKHME  CBOWCTBAa  KHCIOT,
OCHOBaHUM, coJieh
66 | Hmozosaa konmponvhas padboma 3a Kypc 8 Knacca
67 | Ananusz umoeosotl koumpoavrol pabomot 10 munym.
[ToBTOpenue. OKUCTUTENBHO-BOCCTAHOBUTEIBHBIC
peakuuu
68 OO6o0maroriee MOBTOPEHUE Kypca XUMUHU § Kjlacca




Ka.]'leHI[apHO — TEMATHYICCKOC IVIAHNPOBAHUE 3aHATHH 9 KjIacca

Tema 1. IloBTOpeHne 0 00001IeHNe CBeIeHNI 1O Kypcy 8  kuacca.
Xumn4yeckue peakuum (5 4)
Neri/m | Tema ypoka Kon- | lata | [lata
BO 110 1o
gacop | VIaHY | GakTy
1. | Uucrpykrax nmo OT u Th B kabunere XuMuu. 1
Kinaccuduxanys HeOpraHM4eCK1uX BEIIECTB .
2. Kiaccudukanus XuMU4ecKuX peakiui 1
3. Kitaccudukanuss XuMUIECKUX peakIiui 1
Bxoonou konmpons. 20 munym
4, IToHsiTHE O CKOPOCTH XUMHYECKOUN pEaKIIUU. 1
5. | Camocmoamenvnan paboma 1
«Ckopocmb xumuueckoii peakyuuy 10 munym
Karanus.
Tema 2. Xumnueckue peakuuu B pacrsopax (10 1)
6. Dnexktponutuueckas gucconuanus ( TOJI) 1
7. OcHoBHbI€ MOJI0KeHUsT T[] 1
8. | XuMuyeckue CBOMCTBA KHCIIOT 1
9. XUMHUYECKHE CBOMCTBA KUCIOT B cBeTe TO/] 1
10. | Camocmosamenvnasn paboma 1
«Xumuueckue ceoiicmea kuciom»l0 munym
XUMHUYECKHE CBOMCTBA OCHOBaHUM B cBeTe T /]
11. | Camocmosmenvuasn paboma 1
«Xumuueckue ceoiicmea ochosanuiiy 10 munym
XumMuueckue cBoMcTBa coyei B cere TOJ]
12. | IlonsTue o ruaponn3e coei 1
13. | Ilpakmuueckan paboma Nel. 1
Pewienue 3xcnepumenmanbHulX 3a0a4 no meme
«nekmpoaumuueckan OuUccoyuayus))
14. | O600meHre o TeMe « XUMHYECKUE PEAKITUU B 1

pacTBOpax 3JICKTPOJIHUTOBY
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