


[IporpaMMa Mo XUMHH Ha YPOBHE OCHOBHOIO OOLIEr0 OOpa30BaHUSl COCTaBJIEHa Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTelnbHOW MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, npeacrasieHHbIXx B PI'OC 00O, a Taxke Ha ocHOBE (enepanbHON paboueil mporpamMMel
BOCIIUTaHUSI M C y4ETOM KOHIICHIMH MPENoAaBaHUsl YIeOHOro mpeaMera «XUMUs» B 00pa3oBaTeNbHBIX
opranuzanusx Poccuiickoit denepanuu.

[Iporpamma 1o xumuu AaéT MPENCTABICHUE O LEJsIX, 00IeH cTpareruu 00y4YeHwMsl, BOCIIUTAHUS U
pa3BUTHs OOYYAIOIIMXCS CPEICTBAMHU Y4eOHOro IMpeAMeTa, YCTAaHABIMBACT 00s3aTENbHOE MPEIMETHOES
co/iepKaHue, MPeLycMaTpUBaeT pacipeie/ieHne ero Mo KjiaccaM M CTPYKTypHPOBAaHHE MO pas3leiaM |
TEéMaM IporpaMmbl IO XHWMHUHU, OIPCACTIACT KOJIUMYCCTBCHHLIC MW KAaYCCTBCHHLIC XapaKTCPUCTHUKHU
COJIEpKaHUS, PEKOMEHYEMYIO MOCIEA0BATEIbHOCTh U3YUYEHHUS XMMUU C YYETOM MEKIPEAMETHBIX U
BHYTPHIIPEMETHBIX CBSI3€H, JIOTHMKH Y4eOHOTO TpoIiecca, BO3PACTHBIX OCOOCHHOCTEH O00YJarOIHMXCs,
onperneNnsieT BO3MOXKHOCTH TpeMeTa Ul peain3aiun TpeOOBaHWN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeIbHOM MPOrpaMMbl HAa YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, a TaKke TpeOOBaHHU K
pesynbraTamMm OOy4YeHUs] XMMHHM Ha YPOBHE Iieiel W3ydeHWs TpeiMera W OCHOBHBIX BHJIOB Y4EOHO-
MO3HABATEIILHON JICITEILHOCTH 00YUYAIOIIEroCst 0 OCBOCHUIO YU4eOHOT 0 COJIepIKaAHMUS.

3HaHWEe XHWMHUH CIIY)KUT OCHOBOW JUisi (OPMHUPOBAHHMS MHPOBO33PECHHUSI OOYYaIOIIErocs, ero
MPEACTABICHUI O MaTepUalbHOM EJIMHCTBE MHpA, BAXKHYIO pPOJIb UTParT (QopMUpyeMble XUMHUEH
MIPEJICTABIICHUS O B3aMMOIIPEBPAILICHHSIX YHEPTHH U 00 IBOJIOIUH BEIIECTB B MPUPOJIE, O TMYTAX PEIICHUS
JI00aJIbHBIX MPOOJIEM YCTOMUMBOrO Pa3BUTHS YEJIOBEUSCTBA — CHIPHEBOM, IHEPrETHUECKOM, MUIICBON U
9KOJIOTUYECKON 0E30MacHOCTH, TPOOIIEM 3APABOOXPAHEHHMS.

N3yuenune xumuu:

CIOCOOCTBYET pealn3aliyd BO3MOXKHOCTEH Ui caMOpasBUTHA W (OPMHPOBAHHUS KYIBTYPbI
JINYHOCTH, e€ 001Iel U QYHKIIMOHATIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHUPOBAHUE MBIIIICHUS ¥ TBOPUYECKUX CIIOCOOHOCTEH 00YyYatONINXCs, HABHIKOB
WX CaMOCTOATENbHON Y4eOHOW MAEATENbHOCTH, DKCIIEPUMEHTATBHBIX W HCCIEIOBATEIbCKUX YMEHHH,
HEOOXOANMBIX KaK B IIOBCETHEBHON KU3HH, TaK U B MPO()ECCHOHAIBHON JIeITeThHOCTH;

3HAKOMHUT CO CIEMU(UKON HAYIHOTO MBIIUIEHUS, 3aKJIaIbIBAa€T OCHOBHI IIEJIOCTHOTO B3IJISA/A HA
€/IMHCTBO MIPUPOJIBI u YeloBeKa, SIBITICTCS OTBETCTBEHHBIM ATAIoOM
B (popMHUPOBaHNY €CTECTBEHHO-HAYYHOH TPAMOTHOCTH O0YJarOIINXCS;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHWS K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K
MIPUPOJIE, K YETOBEKY, BHOCHT CBOM BKJIAJl B 9KOJIOTHYECKOE 00pa30oBaHMe 00yUatOIIXCsl.

Jlannpie HampaBieHUs: B 00y4eHUN XUMHHU OOECIIEUHBAIOTCS CIEMU(UKON ComepkaHus yIeOHOTo
MpeaAMeTa, KOTOPBIN SIBISICTCS MEAArOrNYEeCcKr aall TAPOBAHHBIM OTpayKeHHEM 0a30BOM HAYKH XMMHHU Ha
onpenenEHHOM dTane €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOrO OOIIEro OOpa3oBaHUs OPHUEHTHPOBAH Ha OCBOCHHUE
00Yy4aroUIMMUCSI CHUCTEMBbl [1€PBOHAYAIBHBIX MOHSATHH XUMHMH, OCHOB HEOPTaHWYECKOW XUMHH H
HEKOTOPBIX OTAEIIbHBIX 3HAUMMBIX ITOHATHH OPraHNYeCKOH XUMHH.

CrpyKTypa coaepkaHusi IpOrpaMMBbl 110 XMMHUU ¢(OPMHUPOBAHA Ha OCHOBE CUCTEMHOI0 MOAX0/a K
e¢ n3yuenuto. ConepkaHue CKIaJbIBACTCS U3 CUCTEMbI MOHATHH O XUMHUYECKOM 3JIEMEHTE M BELIeCTBE U
CHCTEMBbI MOHATHH O XUMUYecKOH peakunu. O0e 3TH cucTeMbl CTPYKTYPHO OPraHW30BaHbI IO MIPUHLMITY
MOCJIEAOBATEIILHOTO Pa3BUTHS 3HAHUH Ha OCHOBE TEOPETUUECKUX MTPEACTABICHUH Pa3HOro ypOBHSI:

— ATOMHO-MOJICKYJIAPHOI'O YYCHHUA KaK OCHOBBI BCEI'O €CTCCTBO3HAHMA,

- HepI/IO}_II/I‘IeCKOFO 3aKOHa J__I . MeH,E[eJ'IeeBa KaK OCHOBHOI'O 3aKOHa XMMMUH,



— Y4C€HUA O CTPOCHHU aTOMa U XUMHUYCCKOM CBsI3U,
- HpeﬂCTaBHeHI/Iﬁ 00 SHGKTpOHHTHqCCKOﬁ Aucconuanum BEIIeCTB B paCTBOpax.

Teopernueckue 3HaHUSA PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU MOJYYEHHBIX U OCMBICICHHBIX
(hakTOB, Pa3BUBAIOTCS MMOCIIEIOBATENHFHO OT OJJHOI'O YPOBHS K IPYrOoMY, BBITTONHSS (YHKIIMH OOBSICHEHHUSI
1 NPOTHO3UPOBAHUSL CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH IMPAKTHUYECKOIO NPUMEHEHHUS U IOIy4YEHUS
HA3y4aeMbIX BELIECTB.

OcBoeHHEe MPOrpamMMbl IO XMMHUH CIIOCOOCTBYET (hOPMHUPOBAHUIO MPEACTABICHUS O XUMHUYECKON
COCTABJISIFOLIEH HAay4HOH KApTHHBI MUPA B JIOTUKE €€ CUCTEMHOMN IPUPO/bI, LIEHHOCTHOIO OTHOUIEHUS K
HAay4HOMY 3HAHUIO U METOJaM II03HaHUs B Hayke. V3ydyeHue XMMHMM INPOUCXOAUT C IIPHUBJICUYEHUEM
3HAaHUU W3 paHee M3YUYCHHBIX yueOHBbIX mpeaMeroB: «Okpyxkaroumii Mupy, «buosorus. 5—7 kiacce» u
«®Dusuka. 7 Knacey.

[lpr wm3ydyeHWHM XWMHUH MPOUCXOAUT (OPMHUPOBAHME 3HAHHM OCHOB XMMHYECKOW HayKH Kak
00JIaCTH COBPEMEHHOI'0 E€CTECTBO3HAHUS, MPAKTUYCCKON JIEATEIIbHOCTH YEIOBEKA M KaK OJHOIO W3
KOMIIOHEHTOB MHPOBOW KyJIbTYphl. 3ajilaya y4eOHOIr'0 IMpeaMera COCTOUT B (POPMHPOBAHUU CHCTEMbI
XUMUYECKUX 3HAHUH — BaKHEHIMMX (PAKTOB, TOHSITHH, 3aKOHOB M TEOPETUUCCKUX IOJOKCHUM,
JIOCTYIHBIX O00OOIIEHUIT MHPOBO33PEHUECKOr0 Xapakrepa, s3blka HAayKH, B MPUOOIICHUH K HAay4HBIM
METOJIaM T1O3HAHMS MPU M3YYCHHUH BEIISCTB U XUMHUYCCKHUX pEakiuid, B (OPMHUPOBAHMHM M Pa3BUTHU
[103HABATEIBHBIX YMEHUH M MX NMPUMEHEHHH B yueOHO-IIO3HABATEIBHON M YUeOHO-UCCIIEI0BATEIbCKON
JESITEIIBHOCTH, OCBOCHUH TIPaBUJI 0€30IaCHOT0 OOpAIEeHNs ¢ BEIIECTBAMH B TTOBCETHEBHON KU3H.

[Tpu u3ydeHnr XMMUHM Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs BaKHOE 3HAYCHUE TIPUOOPEITH
TaKWe e, KakK:

—dopMupoBaHHE WMHTEIUICKTYaJlbHO pA3BUTOM JIMYHOCTH, TOTOBOM K C€amMooOpa3oBaHUIO,
COTPYTHHUYECTBY, CAMOCTOSITEILHOMY MPHHSITHIO PEIICHUH, CIIOCOOHON aaanTHpoBaThCsl K OBICTPO
MEHSIOIIUMCS YCIIOBHSIM JKU3HU;

—HAmNpaBJIeHHOCT,  OOy4YeHHs Ha  CHCTEMAaTHYeCKOe MPHOOIIeHHE  O0yJaromuxcs K
CaMOCTOSITEIbHOW TMO3HABATENILHON JICATENTLHOCTH, HAYYHBIM METOJaM TO3HaHUS, (HOPMHUPYIOIIAM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUHU;

—obecriedeHne  YCIOBWH,  CIIOCOOCTBYIONIMX  TNPHUOOPETEHHIO  OOYYaIONMMUCS — OIBITa
pa3sHOOOpa3HON NIeATENbHOCTH, TO3HAHWUS W CAMONO3HAHUS, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIINH1 ), UMEIOINX YHUBEPCAIFHOE 3HAUCHNE IS Pa3IMYHBIX BHIOB JIEATEIHHOCTH;

—dopmupoBanue o0meld (QpyHKIIMOHATHFHOW W €CTeCTBEHHO-HAyYHOW T'PaMOTHOCTH, B TOM YHCIIe
YMEHHI OOBSICHATH U OLICHUBATD SIBIICHUS OKPY’KAIOIIETO MUPA, HCIIONIB3Ys 3HAHUS U OIIBIT, ITOTy4eHHBIC
IpU U3YyYeHWH XHMHH, TPUMEHSTh WX NPU PEIICHUH NpOoOJeM B MOBCEJHEBHON JKM3HU M TPYIOBOU
JESATENbHOCTH;

—q)OpMI/IPOBaHI/Ie y 06yqa10nmxc;{ TYMAaHUCTUYCCKUX OTHOECHHﬁ, IIOHUMaHHus ILICHHOCTHU
XUMUYECKUX 3HAHHHI JUISL BLIpa6OTKH OKOJIOTH4Y€CKHU uenecoo6pa3H0r0 IIOBCACHUSA B 6LITy u pr,[[OBOﬁ
ACATCIBHOCTU B LEIIAIX COXPAaHCHUS CBOCTO 3J0POBbI U OKp}I)KaIOH.[ef/'I HpPIpOI[HOﬁ CpCabIl;

— pa3BUTHC MOTHBALIUU K 06yquH}0, crocoOHOCTEH K CAMOKOHTPOJIKO U CAMOBOCIIMTAHUIO Ha
OCHOBC YCBOCHHA OGIII@‘I@HOB@‘I@CKI/IX LIeHHOCTeﬁ, TOTOBHOCTH K OCO3HAHHOMY BBIGOpy HpO(i)HJ'IfI nu
HaIIpaBJICHHOCTHU ,Z[aﬂLHeﬁLHeI‘O O6y‘{€HI/Iﬁ.

OOmiee YMCIO 4YacoB, OTBEACHHBIX JUIsl HM3y4YeHHWs] XMMHUU Ha YPOBHE OCHOBHOI'O 0OIIEro
oOpasoBaHus, coctaBisierT 136 dacoB: B 8 kitacce — 68 yacoB (2 4aca B Hezenro), B 9 kiacce — 68 yacos (2
4aca B HEJIENIO).



COJAEPKXAHUE OBYYEHUSA

8 KJIACC

HepBOHa‘laJII)HI)Ie XUMHYECCKHEC MOHATHUSA

Ilpenver xumuu. Posib XMMUM B JKM3HU 4e€JOBEKAa. XMMHUA B CUCTeME HayK. Tela W BeUIeCTBa.
Du3nUecKue CBOMCTBA BEIMIECTB. ATpEraTHOE COCTOSIHHME BemlecTB. [loHsATHE O MeTomax TO3HAHUS B
xuMun. YucTeie BermecTBa U cMecu. CrocoObl pa3ieNieHrs] CMECeH.

ATOMBI W MOJEKYJIbl. XUMHYECKHE dIeMeHThl. CHUMBOJIBI XUMHYECKHX 3JIeMeHTOB. [IpocTeie n
CJIO’HBIC BeleCTBA. ATOMHO-MOJIEKYJISIPHOE yUEHHUE.

Xumndeckas (opmyna. BaleHTHOCTP aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH TIOCTOSHCTBA
coctaBa BewiecTB. OTHOcHUTENbHAsE aTOMHAasi Macca. OTHOcuTeNbHas MOJIEKYJsipHas macca. Maccosast
JI0JI1 XMMUYECKOI0 DJIEMEHTA B COCUHEHUN.

KonuuectBo BemiectBa. Mosnb. MonsipHas Macca. B3anMocBs3b KONWYECTBa, MAacChl U YHUCIA
CTPYKTYPHBIX €MHHMII BerecTBa. Pacuérel o GopMysiaM XUMUYECKUX COCIUHEHUH.

dusnueckne U XUMHUYECKUE SIBJICHUS. XUMUYECKash peakiusi U e€ MpHU3HAKU. 3aKOH COXPaHCHWUsI
Macchl BellecTB. XHWMHUYECKHe YypaBHeHHs. Kiaccnpukanus XUMHUECKHX peakiuil (coequHEHMs,
pa3lIoKEeHUsI, 3aMEIICHNsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHYECKOH TTOCY10H, TpaBUIaMH PabOTHI B 1a0OpaTOPHH U IPHEMAMHU OOpaIeHHs
¢ InabopaTopHbIM O00OpyIOBaHWEM, W3yUYeHHE U OINucaHhe (DHU3MUECKHMX CBOWCTB 00pa3IoB
HEOPraHMYECKUX BEIIECTB, HaOMofeHne (Gu3ndeckux (IIIaBJICHHE BOCKAa, TasHUE JIbJA, pacTUpaHUE
caxapa B CTYyIIKe, KHTICHUE U KOHJICHCAIIUS BOJIBI) M XUMHUYECKUX (TOPEHHE CBEYH, TPOKATMBAHNE MEIHON
MIPOBOJIOKH, B3aUMOJICHCTBHE MeNla C KHCJIOTOM) SIBICHWH, HAONIOJCHWE W OIMCaHWe NPU3HAKOB
MPOTEKAHUS XUMHYIECKHX PeaKIui (pa3ioKeHne caxapa, B3aHMOACHCTBUE CEPHOM KUCIOTHI C XJIOPHIOM
Oapus, pasnoxenue ruapokcuna Meau (1) mpu HarpeBaHuu, B3aMMOZIEHCTBHE JKee3a ¢ pacTBOPOM COJU
menn (II), uzyuenne crmocoOOB pa3/ieseHrsi CMEcei: C TIOMOIIbI0 MarHUTa, (PMIIBTPOBAHUE, BHITIAPUBAHUE,
JIMCTWUIANNSA, XpoMaTorpadus, MpoBEAECHHE OYNCTKU MOBAapEHHOW COJIM, HAOJIOJICHWE M OIHMCaHWE
pE3yIbTAaTOB IMPOBEICHUS ONBITA, MUTIOCTPUPYIOLIEr0 3aKOH COXPAaHEHMs MAacCChl, CO3JaHUE MOJeIeH
MOJIEKY (IIapOCTEPKHEBHIX).

BaskHeiilue nmpeacTaBuTe/ Il HEOPraHMYeCKUX BellecTB

Boznyx — cmech razoB. Cocras Bo3myxa. Kucinopom — aneMeHT u mpocToe BemiecTBo. HaxoxaeHue
KHCIIOpoJa B pupoe, pusnyueckue 1 XuMUIeckne cBoiictsa (peakuun ropenust). Oxcunsl. [Ipumenenue
kucnopona. CrocoObl MONy4YeHHsT KUCIOpoJa B Ja0OpaTOpMHM W TIPOMBILUIEHHOCTH. Kpyrosopor
kucnopona B mpupozae. O30H — aJuIoTponHasi MOAU(PUKALIUS KUCIOPO/A.



TemoBoit  3PdekT XUMUUECKOW  pEaKUud, TEPMOXUMHUYECKHE ypaBHEHHUS, 9K30- H
9H/IOTEPMHUYECKHE PeaKuuH. TOMINBO: Yrojib W METaH. 3arps3HeHue BO3JyXa, YCHIICHHE MapHUKOBOTO
a¢dexra, pazpylieHrHe 030HOBOTO CITOS.

Bomopoa — anemeHT u mpocroe BemiecTBo. HaxoxjieHue Bomopona B MpHUpOJE, (PU3NYECKUE U
XUMHUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI mostydeHus. KucioTel 1 couu.

MounsipHbIii 00bEM Tra30B. PacuérThl 10 XUMUYECKHM YPaBHECHUSIM.

®dusnueckue CBOMCTBA BOAbL. Boia kak pactBoputelns. PacTBopsl. HachlllleHHbIE U HEHACHIIIEHHbIE
pactBopbl. PactBopuMoOCTh BemlecTB B BOjAE. MaccoBasi 10jsl BellECTBA B pacTBOpe. XHUMHUYECKUE
cBoiictBa Bojbl. OcHoBaHus. Ponb pacTBOpOB B MpHpoJe M B KM3HM uenmoBeka. KpyroBopor Bojbl B
npupojie. 3arps3HeHue NpupoaHbIX Boj. OXpaHa U 04UCTKA MPUPOIHBIX BOJ.

Knaccudukanuss  Heopranuyeckux  coefauHenuit.  Oxcuapl.  Knaccudukamuss — OKCHIOB:
cosieoOpasytomre (OCHOBHBIC, KHCIOTHbIC, aMm(oOTepHbIe) W HecosjeoOpasyromue. HomeHnkiarypa
okcuoB. OU3MUeCKUe U XUMUYIECKHE CBOMCTBA OKCHUIIOB. [loydueHue okCcumoB.

OcHoBanus. Kinaccuukanys oCHOBaHMM: MIEI0YM U HEPACTBOPUMbIC OCHOBaHMs. HoMeHkIaTypa
ocHoBaHMi. du3nyeckre U XUMUYECKHE CBOMCTBA OCHOBaHMM. [ToiyueHrne OCHOBaHUH.

Kucnorer. Kmaccudukanus kucnor. Homenknatypa kucnor. @uznyeckne 1 XMMUYECKHE CBOHCTBA
kucnot. Psg akruBHoctu metasuioB H. H. bekerosa. [lonyyeHue Kucior.

Comu. HomenkmaTtypa comeli. @u3ndueckue U XMMHYECKHE CBOMCTBA coriel. [lomydenue comei.
I'enerndeckas cBA3b MKy KTacCaMU HEOPTaHUYECKUX COSTMHEHHH.
Xumuueckuit IKcnepumenm:

KauecTBEHHOE OIpeNelIeHne COJAEp)KaHus KHUCIOpoJa B BO3AyXe, I[ONy4deHHWe, coOupaHue,
pacrno3HaBaHWE W M3y4eHHe CBOWCTB KHCIOPOaa, HAOIIOIEHNE B3aMMOACHCTBHUS BEIIECTB C KUCIOPOJIOM
1 yCJIOBWS BO3HUKHOBEHHUS W MPEKpaIeHns TopeHns (Toxapa), 03HAaKOMJICHHE ¢ 00pas3llaMHu OKCHJIOB U
OlMCaHWE WX CBOKCTB, IIONy4eHHE, COOMpaHWe, pacIlO3HABAaHHE W W3yYEHHE CBOWMCTB BOJIOpOJA
(ropenme), B3ammopeiicTBue Bomopoma ¢ okcuaomM wmeam  (II)  (BO3MOXKHO — HCITONB30BaHHWE
BHICOMAaTEPHAJIOB), HAOIIOCHIE 00pa3I[0B BEIIECTB KOJIMUECTBOM | MOJIb, MCCIIEIOBAaHNE OCOOCHHOCTEH
pPacTBOpEHHUs BEMIECTB C Pa3IMYHONW PACTBOPHUMOCTHIO, TPUTOTOBJICHHE PACTBOPOB C OMPENenEHHON
MacCOBOM J0J1ell pacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBHE BOABI C METAIIaMH (HATPHEM U KaJIbIIUEM )
(BOBMOXXHO HCIIONIB30BAHHUE BHCOMATEPHAIIOB), HWCCIEIOBaHWE OOpPAa3IOB HEOPTaHWYECKUX BEIIeCTB
PasTUYHBIX KIIACCOB, HAOIOZCHNE M3MEHEHUS! OKPAaCKA MHIUKATOPOB B PAacTBOpPAX KHUCIOT W IIENOYEH,
n3ydeHue B3aumojeiictBus okcuma memu (II) ¢ pacTBopom cepHON KHCIIOTHI, KHCIOT C METaljlaMH,
peaxIuii HelTparn3aluy, MoydeHne HepaCTBOPUMBIX OCHOBAaHHH, BRITECHEHNE OJTHOTO METaIa JPYTUM
W3 pacTBOpa COJH, PEIIeHHe dKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BaykHelne Kiracchl HeOPraHnYECKUX
COCTUHEHUI».

Ilepuoguyecknii 3axkon u Ilepumoamueckasi cucremMa xuMuveckux j3jgementos JI. MH.
MenpeneeBa. CrtpoeHne aromMoB. XuUMHUYeCKasi CBA3b. (OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu

[lepBble MONMBITKM KIacCU(PHUKALMK XMMHYECKHX 3JeMeHTOB. lloHsTne 0 Tpynmax CXOAHBIX
9JIEMEHTOB (LIEJIOYHBIE M IIENOYHO3EMENbHBIC METaslibl, TaJOreHbl, WHEPTHBIC TIa3bl). DJIEMEHTH,
KOTOpBIE 00pa3yroT aM(pOTEpHbIE OKCH/IBI U TUAPOKCHUIBI.

[Tepuonnueckuii 3axon. llepmonuueckas cucrema xumuyeckux snemeHToB Jl. U. Menneneesa.
Kopotkonepuonnas u jummHHONIEproAHast Gpopmbl [leproanueckoid CHCTEMBI XUMUYECKUX 3JIEMEHTOB /.



W. MenpneneeBa. [lepruonsl u rpynmnsl. OU3n4ecKuil CMBICI MOPSIKOBOTO HOMEpa, HOMEPOB Mepuosia 1
TPYNIbI AJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHBIX sjep. M3orombl. OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
obomouek atoMoB mepBbiX 20 xuMuueckux sneMeHToB llepmommueckoirt cucremsl . M. Menneneesa.
XapaKTepuCTUKa XHMHUYECKOTrO JJEMEHTa 10 ero nojoxkeHuro B llepuonmueckoit cucreme [l
N. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHUS pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUINYECKUX CBOMCTB 110 IPYIIIAM U IIEPUOJIAM.

3unauenne [lepnoanueckoro 3akoHa u llepuognueckoi cHCTEMBl XMMHYECKHX 3JIEMEHTOB JIJIS
pa3BuTus Hayku U npaktuku. J[. 1. MenneneeB — y4€Hbli U TpakIaHUH.

Xumunyeckas cBs3b. KoBajeHTHas (MOSsipHAst W HEMOJSpHAs) CBA3b. ODIJIEKTPOOTPHUIIATEIBHOCTD
XUMHYECKUX 31eMeHTOB. IOHHas CBS3b.

Crenedb okuciaeHusl. OKHUCIMTEIbLHO-BOCCTAHOBUTEIbHEIC pCaKkuru. Hpoueccm OKHUCJICHUA U
BoccTaHoBJIeHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm:

M3ydyeHrne oO0pa3llOB BEIISCTB META/UIOB M HEMETAJIOB, B3aUMOJICHCTBHE TMAPOKCHIA IIMHKA C
pacTBOpaMH KHWCJIOT W TIEI04Yei, TMPOBEICHUE OIBITOB, WUTIOCTPUPYIOMINX MPUMEPHl OKHCIUTEIHHO-
BOCCTaHOBHUTEIBHBIX PEaKIHiA (TOPCHHE, PEAKIIUH PA3TIOKCHUS, COCTUHCHUS ).

Meoscnpeomemmnuie cea3u

Peanuzamms MEXIpEAMETHBIX CBS3€H MPH M3YUYEHUHW XMMHU B 8 KJIacce OCYIIECTBISETCS depes
HCIIONIB30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TIOHATHH, SIBJISIONTUXCS CUCTEMHBIMA

I OTACIBHBIX IMPEAMETOB €CTCCTBEHHO-HAYYHOI'O UKJIA.

OO0me ecTeCTBEHHO-HAYYHbIE MTOHATH: HAYYHBINA (DaKT, THITOTE3a, TEOPHs, 3aKOH, aHAIIN3, CHHTE3,
KIaccuuKaIys, MepHOANIHOCTh, HAOIIONEHUE, YKCIEPUMEHT, MOACTHUPOBAHUE, W3MEPEHHE, MOJICHb,
SIBJICHUE.

Odwu3uka: MaTepusi, aTOM, dIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUA, N30TOMBI, PAJHOAKTHBHOCTS,
MOJIEKYJa, DIIEKTPUUYECKHI 3apsij, BEIIeCTBO, TENO, OO0bEM, arperarHoe COCTOSHHE BEIIecTBa, Tas,
(bm3MUecKre BETHYNHBI, eIMHUIIBI U3MEPEHHUsI, KOCMOC, TIJIAHEThI, 3BE3/161, COIHIIE.

buonorus: dorocuntes, npixanue, buocdepa.

l'eorpadms: atmocdepa, ruapocdepa, MHHEpasbl, TOPHBIE IOPOABI, ITOJNE3HBIE HCKOIIAEeMbIe,
TOTTBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo n xuMuieckast peakuus



Hepnomzmecm/lﬁ 3aKOH. HCpI/IOI[I/I'-ICCKaSI CUCTEMA XHMMHUYCCKUX DJICMCHTOB I[ . Menpeneena.
CTpOGHI/Ie aTOMOB. 3aKOHOMCpHOCTI/I B HU3MCHCHHMU CBOMCTB XMMMYCCKHX 3JICMCHTOB MEPBBIX TpéX
nepuoaoB, Kajauda, KaJbliud U HUX COCIMHCHUM B COOTBETCTBHMU C IIOJOXKCHHEM JJIEMCHTOB B
HepHOHH‘IeCKOfI CHUCTCMC U CTPOCHHUEM UX AaTOMOB.

CtpoeHue BelecTBa: BUJIbI XUMUYECKONW CBS3U. THIBI KPUCTANIMUECKUX PEIIETOK, 3aBUCUMOCTh
CBOICTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH U BUJA XUMUUYECKOU CBSI3H.

Kiaccudukaiuss 1 HOMEHKJIATypa HEOPTaHMYECKHX BEIIECTB. XMMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIMXCSI K  Pa3jIMYHbIM  KJIacCaM HEOPraHUYECKUX COCJMHEHMH, TEeHETU4YecKas CBS3b
HEOPraHWYECKUX BEILIECTB.

Knaccnpukanus XMMAYECKUX peaKkIuid IO pa3inyHbIM [pH3HAKaM (10 YHCIy MW COCTaBy
y4acTBYIOIIUX B PEAKIMU BEHIECTB, MO TEMIoBOMY 3(derTy, Mo HW3MEHEHHWIO CTeleHEH OKHCIICHHUS
XUMHYECKUX D3JIEMEHTOB, 1O OOpaTHMOCTH, MO YYaCTHIO KaTaim3aropa). DK30- U DHJIOTEPMHUYECKHE
peakLuK, TEPMOXUMUYECKUE YPABHEHUS.

[lonsitie o cKOpocTH XHMHUYecKoW peakiuu. [loHsaTne 00 00paTUMBIX M HEOOpaTHMBIX
XUMHAYECKUX peakiusax. [IoHsITHE O TOMOreHHBIX W TeTepOreHHbIX peakiusx. [loHsTne o Karamuse.
[TonsiTie o XuUMHUYECKOM paBHOBecHH. MDaKTOpPbI, BIUSIONIME HA CKOPOCTh XUMHUECKOH DEAKIUH H
MOJIOKEHUE XMMHYECKOTO PABHOBECHSI.

OKHCITUTENbHO-BOCCTAHOBUTEIFHBIE ~ PEAKIIUH,  JJCKTPOHHBIM  OajaHC  OKHCIWUTEIBHO-
BOCCTaHOBHUTENBbHON peakinu. CocTaBlIeHHE YPAaBHEHHUH OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX PEAKIIHU C
WCIIOJIB30BaHMEM METO/Ia SJIEKTPOHHOT O OajaHca.

Teopusi SNEKTPOIUTUUCCKON JUCCOIUAIIMN. DIIEKTPOIUTHI U HEIEKTPOIUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M JTUCCONMAIMH BEIIECTB C PA3IUYHBIMUA BUJIAMHU XUMHUECKON cBs3u. CTEMeHb JUCCOIUAIINU.
CwtbHBIC B CITA0BIC DJIEKTPOIIUTEI.

Peakmmun moHHOTO OOMEHa. YCIIOBHS MPOTEKAHHWS pEaKIWi WOHHOTO OOMEHa, TOJTHBIC U
COKpamiéHHbIE WOHHBIE YypaBHEHHsS peakiuii. CBOHCTBa KHCIOT, OCHOBaHWM H CONEd B CBETE
MIPENCTAaBICHUH 00 JJIEKTPOIUTHUCCKON muccorualii. KauecTBeHHBIE peaknnu Ha WOHEL lloHsaTne o
THUJIPOJIU3E COJIeH.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE C MOJICIISIMH KPHCTAJUTMYECKUX PEIIETOK HEOPTaHWYECKUX BEIIECTB — METAJIOB H
HeMeTayuioB (TpaduTa W anmasa), CJIOKHBIX BEHIECTB (XJIOpUAA HATPHs), UCCIIENOBAHUE 3aBUCHMOCTH
CKOPOCTH  XMMHYECKOM peakuuu OT  BO3ACHCTBUS  pa3NUYHBIX  (DAKTOPOB,  HMCCIIENOBAaHUE
3IIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMPOLECcCca JAUCCOLMMANNHN KUCIOT, IIeNodYeld M ColeH
(BO3MOJKHO HCIOJIB30BAaHHE BHJEO MaTEPUAJIOB), MPOBEIACHHE OIBITOB, WILTIOCTPUPYIOMUX IPH3HAKA
MIPOTEKaHUsI PEaKIuii MOHHOro oOMeHa (oOpa3oBaHHMe oOcajka, BBIIEIEHHE raza, oOpa3oBaHHE BOIBI),
OIBITOB, WITIOCTPUPYIOMIUX MPUMEPHl OKHUCIUTEIFHO-BOCCTAHOBUTEIILHBIX PEaKIuil (ropeHue, peakunu
pas3lioKEHHs, COSIMHEHHMs), pacllO3HABaHWE HEOPraHWYECKUX BEHIECTB C MOMOIIBI0 KaueCTBEHHBIX
peakIHii Ha MOHBI, PelIeHUe YKCIIEpIMEHTAIbHBIX 3a/1a4.

HemeTanibl 1 HX cOeTUHEHHST

O6ma51 XapaKTCPUCTUKa TIaJIOrCHOB. OcobeHHocTu CTPOCHUA AaTOMOB, XapaKTCPHBIC CTCIICHU
OKHUCJICHHUA. CTpOCHI/IG u (1)I/I3I/I'-ICCKI/IC CBOMCTBa IMPOCTBIX BCIHICCTB — I'aJIOI'CHOB. XUMHYECKHE CBOMCTBA
Ha MpuMepe XJjopa (BBaI/IMO,I[CfICTBI/Ie C MCTaJliaMH1, HEMETAJlJIaMU, H.IeJ'IO‘IaMI/I). X.TIOpOBOI[OpOI[. ConsHas
KHUCJI0Ta, XHMMHUYCCKUEC CBOﬁCTBa, IMMOJIyuyeHue, IMPUMCHCHUC. ﬂeﬁCTBI/IC XJIopa #u XJIOopoBOAOpOJa Ha
OpraHu3M YCJIOBCKaA. Baxueiimme XJIOpUABL 1 UX HAXO0XK/JICHUEC B IIPUPOIC.



O6mias xapakTepucTika 31eMeHToB VIA-rpymnibl. OCOOGHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIE
crerienn okuciieHusa. CTpoeHrne W (DU3MYECKHE CBOMCTBAa MPOCTHIX BEHIECTB — KUCIOPOAAa M CEPBI.
AoTponHble  MOAM(GUKAMM KUCIOpPOAa W cepbl. XHMHYECKHEe cBolcTBa ceprl. CepoBomopor,
CTpOcHUE, (PU3NYECKMe M XUMHUYeCKHe CcBoWcTBa. OKCHIBI CEpbl KaK IPEACTABUTEIN KHUCIOTHBIX
okcuaoB. CepHast KHCIOTa, (U3UYECKHE W XMMHUYECKHE CBOMCTBa (0OILIME KaK MpEACTaBUTENs Kiacca
KACIOT M crnenupuyeckre). XUMHUECKAE PEaKlnu, JeKallie B OCHOBE IMPOMBIIUIEHHOIO crocoda
TOJIy4CeHUsI CepHOM KHCIOTHL. [lpuMmenenue cepHoit kuciaoTbl. COMU CEpHOM KHUCIOTHI, KauyeCTBEHHAS
peakiust Ha cyibdaT-uoH. HaxoxkaeHue cepbl U € COCAMHEHUN B MPHUpPOjE. XUMHUECKOE 3arps3HEHUE
OKpY’Kalolllell cpesbl COeNMHEHUSIMHU cepbl (KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/AyXa U BOJIOEMOB),
CIOCOOBI €ro MPeoTBPAILCHHUSI.

OOmias xapakTepucTHKa 31eMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHbIE
CTCNICHH OKHUCIICHHS. A30T, paclpocTpaHeHWe B MpHpoAe, (PH3MYecKue W XUMHUYECKHE CBOMNCTBA.
KpyroBopot aszora B mpupome. AMMHAK, €ro (U3MYECKHMe M XWMHYECKHE CBOWCTBA, MOIYyYEHHE WU
IIPUMECHCHUE. Comnu aMMOHMHA, UX q)HSI/I‘IeCKI/Ie U XUMHWYECKUEC CBOﬁCTBa, IMPUMCHCHUE. KauectBennas
pCaKkuns Ha MOHBI aMMOHUSA. AsorHas KucJora, eé MMOJIy4YCHHUC, (I)I/ISI/I‘ICCKI/IC M XUMHUYECKHE CBOMCTBA
(oOmme Kak TpeICTaBHUTENsl Kiacca KHCIOT M crenuduueckue). Vcmonp3oBaHWe HUTPATOB M COJEH
aMMOHHSI B KadyeCTBE MMHHEPAIBHBIX YAOOpeHH. XUMHUECKOe 3arps3HeHHEe OKpYXKalolled Cpemsl
COCJIMHEHUSIMU a30Ta (KHUCJIOTHBIC JIOXKIM, 3arps3HEHHWE BO31yXa, IMOYBBI M BoJ0EMOB). Docdop,
aJjutoTporHeie Mojudukanuu Gocdopa, Gusndeckue u xummuueckue coicrBa. Okcun docdopa (V) u
dochopHast kuciora, pU3MUECKHEe ¥ XUMHUYECKHE CBOMCTBa, moiyueHue. Vcnomnp3oanue (ocharor B
KauecTBe MUHEPAJIbHBIX YIOOPEHMIA.

OO6mrast xapakTepucThKa d7IeMeHTOB [VA-Tpynmbel. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIC
CTENEHU OKHUCIICHUS. YTIEepOl, aJTIOTPOITHBIE MOAN(UKAIINH, PACIPOCTPAaHEHUE B IPUPOAC, (hU3UIECKIE
U XHMHYECKHE cBoWcTBa. AmcopOrusa. KpyroBopor yriepoma B mpupozge. OKCHAbl yrieponma, WX
(m3nueckre W XMMHUYECKHE CBOMCTBA, JEHCTBHE HA XKUBBIE OPTraHW3MBI, MOJYYEHHE U TPUMEHEHHE.
DKOJIOTHYECKHEe TPOOJIEMBI, CBSI3aHHBIC ¢ OkcuaoM yriepoxaa (IV), rumoresa riao0aapbHOrO MOTETIIICHUS
KJIMMaTa, MapHUKOBBIN 3(h(ekT. YronpHas KUCIOTa U e€ COIH, UX (PU3NIECKUE U XUMHUYECKHUE CBOMCTBA,
nonydeHre u npruMeHenne. KadecTBeHHast peakius Ha KapOoHAT-WOHBL. Vcmonp3oBaHne KapOOHATOB B
OBITY, MEUITMHE, TPOMBIIINIEHHOCTH M CEIbCKOM XO3SHCTBE.

[lepBoHayanbHbIC TOHATHS 00 OPraHWYECKUX BEIIECTBAaX KaK O COCNUHEHUSX yriiepoja (Mera,
9TaH, ITUJICH, alleTUIICH, STAHOI, TJUIEPUH, YKCYcHas Kuciora). [IpupoHbie HCTOYHUKH YTIIEBO0POJIOB
(yromp, mpupomHBIA Ta3, He(DTH), MPOAYKTHI WX TmepepaboTku (OeH3WH), WX poIb B OBITY U
MPOMBIIITCHHOCTH. [TOHSATHE O OMONOrMUYECKH BaKHBIX BEIIECTBAX: JKUpax, OelKkax, yriieBogax — M MX
POJH B )KHM3HU YelloBeka. MaTepralibHOe SAMHCTBO OPIraHMYECKUX U HEOPraHHYECKUX COCIHHCHHH.

Kpemnwnii, ero ¢usnyeckne m XUMHUYECKHE CBOWCTBA, MOIy4YeHHWE W THpuMeHeHne. CoennHeHUs
kpemHus B mpupoze. OOmme mpencraBieHus o0 okcuue kpemHus (IV) m kpemHHEBON KucioTe.
Cuinkatel, UX MCIOIb30BaHUE B OBITY, B MPOMBILUICHHOCTH. BaKHEHIINE CTPOUTENbHBIE MAaTEPHAIIbL:
KepaMHuKa, CTEKJO0, IIeMeHT, OeToH, kene300eroH. lIpobGmeMbr ©Ge30macHOr0  MCIONH30BAHHUS
CTPOUTEIbHBIX MAaTEPHUAJIOB B [IOBCEAHEBHOMN JKHU3HU.

Xumuueckuii IKcnepumenm:

M3y4eHHe oOpasloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOM KHCIOTBHI, MPOBEICHUE
KAaueCTBEHHBIX pEaKIHWii Ha XJOPHJI-UOHBI W HaONIOJEHWE TPU3HAKOB WX NPOTEKAHMS], OIIBITHI,
oTpakamIme (QU3NYeCKHe W XHMHYECKHE CBOICTBA TaJOr€HOB W MX COCAMHEHUW (BO3MOXHO
WCIMONBb30BAHNE  BHUAEOMATEPHUANIOB), O3HAKOMIICHWE C O0pasllaMH XJIOPUJOB  (TaJIOr€HHJIOB),
O3HAKOMJIEHHE ¢ 00pa3liaMu cepbl U e€ COeAUHEHUSIMHU (BO3MOXKHO UCIIONB30BAHKE BHJICOMATEPHAIIOB),
HaOJIIOJICHHE Tpollecca OOYTIMBaHUS caxapa IOJ JIEWCTBUEM KOHIICHTPUPOBAHHOW CEPHOH KHCIIOTHI,
M3y4eHUE XUMUYECKIX CBOMCTB pa30aBIICHHOW CEPHOI KHCIIOTHI, TPOBEICHUE KAUYECTBEHHON PEaKINH Ha
cynb(aT-uoOH W HaOIIOJICHUE MPU3HAKa e€ MPOTEKAHUs, O3HAKOMJICHHWE C (DM3MYECKHMMH CBOWCTBAMHU
asora, ¢ochopa u uX coenuHEHHH (BO3MOXKHO MCIIOIB30BaHNE BUACOMATEPHUAIIOB), 00pas3liaMi a30THBIX
u (hocopHBIX yHOOpEeHUi, MoNydeHue, cCOOMpaHUe, paclO3HAaBaHWE W W3yYEHHE CBONCTB aMMHUaKa,



MPOBE/ICHHE KAauyeCTBEHHBIX pPeaKiuii Ha HOH aMMOHHs M (ocdaT-HOH M M3yueHHE NPU3IHAKOB HX
MIPOTEKaHUs, B3aMMOJAEHCTBUE KOHIEHTPUPOBAHHOM Aa30THOW KHCIOTBI C MEAbIO (BO3MOXKHO
HCTIOJIb30BaHKME BUACOMATEPHAIIOB), M3YUYCHHE MOJENed KPUCTANTMYECKUX PEHIETOK anmasa, rpadmra,
¢ynnepeHa, 03HaKOMIIEHHE C MPOLECCOM aJCOPOIMK PACTBOPEHHBIX BEIECTB aKTMBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM IPOTUBOrasa, MoilyueHue, coOMpaHue, paclo3HaBaHUE U U3Yy4YEHHE CBOMCTB YIIIEKUCIIOrO
raza, MpoBe/eHNE KaYeCTBEHHBIX PEaKIUi Ha KapOOHAT M CUIMKAT-MOHBI M H3YyYCHHE IMPHU3HAKOB HMX
MPOTEKaHUsl,  O3HAKOMJIEHME C  TPOAYKUMEH  CHUJIMKATHOM  TNPOMBIIUIEHHOCTH,  pELIeHHE
JKCIIEpUMEHTANIBHBIX 3aJ1a4 10 TeMe «BakHeilme HeMeTamIbl 1 UX COEAUHEHUSD.

MeTanibl M MX COeTUHEHHUS

OOmiass xapakTepuUCTHKa XMMHUYECKHX JJIEMEHTOB — METAJUIOB Ha OCHOBAHHMH WX TIOJIOKEHHS B
[Tepuommueckoii cucteme xummueckux diemeHToB [, M. MennmeneeBa u crpoenus atomoB. CTpoeHue
MeTayuIoB. Merajuinyeckasi CBSI3b W MEeTaJUTMUecKass KpHCTaJuIn4decKast pemérka. DJIeKTPOXUMUYECKUN
psin HampsbkeHWid MeraiioB. Dusnyeckue W XUMHUECKHE CBoOWcTBa MerayuioB. OOmme croco0bl
roJTy4eHust MeTayiioB. [IoHATHE O KOPPO3UK METaJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3HH.
CrutaBel (CTaib, 4yryH, JIOPaTIOMAHUE, OpOH32) U UX MPUMEHEHUE B OBITY M TPOMBIIIIIICHHOCTH.

[[lenounsie MeTaypl: mnonoxkeHue B Ilepuonnueckoil cucreMe XUMHUYECKUX djeMeHToB [l
N. MenpeneeBa, cTpo€HUE UX aTOMOB, HaXOXJEHUE B Npupojie. PU3MUYecKue U XMMUYECKHE CBOWCTBA
(ma mpumepe HaTpus u Kanus). OKCHIBI W THUAPOKCUIBI HATPUS W Kanmus. lIpuMeHeHne MIemOYHBIX
METAJIJIOB M UX COETMHEHUM.

[[lenouno3eMenbHbIE METAJUIBl MarHuii W Kaibluid: monokenue B Ilepuoguueckoit cucreme
xuMuueckux saemeHToB . M. MeHieneeBa, CTpoeHHE X aTOMOB, HAXOXKJIeHHWE B npupoje. Puzndeckue
U XUMHUYECKHE CBOWCTBA MarHusi W Kaiblus. BakHelinme coeanHEHUS Kaiblus (OKCHI, THIPOKCHU,
comu). JKECTKOCTh BOABI U CITOCOOBI €€ yCTpaHEHHS.

AmoMuHmiA: monoxenue B Ilepuoamdeckoit cucrteme XxuMuaeckux sneMmeHToB JI. M. Menneneesa,
CTpOGHHE aToMa, HaxOoXJaeHHe B Tmpupome. PU3NMYECKHEe W XUMHYECKHE CBOWCTBA AaJFOMUHHUS.
AmdoTepHBIE CBOICTBA OKCHIA W THAPOKCUIA ATTFOMIHHUS.

Kenezo: nonoxenue B Ilepuoauueckoit cucreme xumuyeckux siemeHtoB JI. WM. MenjeneeBa,
CTpOEGHHE aToMa, HaXOokJeHune B mpupone. Dusnueckne W XUMHUYECKHE CBOMCTBa kerne3a. OKCHIBI,
ruapokcusl u comn xenesa (1) nxenesa (1), ux cocTas, cBOiiCTBa U TIOTy4YeHNUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE ¢ 00pa3llaMd METajJIoB WM CIUIaBOB, MX (DU3UYECKHMMH CBOWCTBAMH, H3YyUCHHE
pe3yabTaTOB KOPPO3UM METAUIOB (BOBMO)KHO HCIIONB30BAHKME BHJIEOMATEPHAIIOB), OCOOCHHOCTEH
B3aMMOJICUCTBHSI OKCHJIA KaJblUs U HATPUS C BOJOH (BO3MOXKHO HCIOJB30BAHUE BHCOMATEPUAIIOB),
HCCIICIOBAHUE CBOWCTB KECTKOW BOJBI, Mpollecca TOpEHHsl Kelie3a B KUCIopoae (BO3MOXKHO
HCTIOJIb30BAHKE BUICOMATEPHAIIOB), MPU3HAKOB MPOTCKAHHS KAYSCTBEHHBIX PEAKIIMN HAa MOHBI: MarHus,
KaJbINs, aTFOMUHAA, IHHKA, xene3a (II) u xenesa (1), mexu (II), HabOrOMEHUE W OMMCaHHE TTPOIIECCOB
OKpalllMBaHHWsS I[UIAMEGHH HOHAMHU  HATpUsS, KaJus M Kaublus (BO3MOXKHO — HCIOJNB30BaHHE
BHJICOMATEPHAIIOB), HCCIICA0BaHUE aM(DOTEPHBIX CBOMCTB TMPOKCHA ATIOMUHMS U THAPOKCH/IA IIMHKA,
pelleHNe SKCIIEPUMEHTANBHBIX 33/1a4 10 TeMe «BarkHelre MeTaibl U UX COSTUHEHUS.

XuMus 4 OKpyKA0UIas cpeaa

BeH_[eCTBa 1 MaTepualibl B HOBCGHH@BHOﬁ JKM3HM 4YelloBeKa. be3ormacHoe ncnoib3oBaHue BCIICCTB
1 XUMHWYCCKUX pCaKL[I/Iﬁ B 6I:ITy. HepBaﬁ MOMOIIb TP XUMHUYCCKUX 0XKOTraX U OTPABJICHUSX.

XUMUYECKOe 3arpsi3HEHHE OKpYKaroliel cpeabl (IpelenbHast JOIyCTUMAasi KOHIIGHTpPAIUs
Beriects, nanee — [1JIK). Pons XxuMuu B pelieHuu 3K0I0rudecKux mpoosiem.



Xumuueckuii IKcnepumenm:
M3y4eHHE 00pa3iloB MaTEPHANIOB (CTEKIIO, CIIJIABbI METAJUIOB, TIOJIMMEPHBIC MaTECPUAJIbI).
Mescnpeomemnnle ceasu

Peanuzamus MexXnpenMeTHBIX CBs3€d NMpu M3y4eHHH XMMHU B 9 Kilacce OCYIECTBIISIETCS uepe3
WCTIOJIb30BaHKE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MMOHATHH, TaK U MOHSATHH, SBISIOMINXCS CUCTEMHBIMH
JUISL OTAEIIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOI' O 1IUKJIA.

OOmre ecTecTBEHHO-HAYUHBIC MOHSTHS: HAYYHBINA (aKT, THIIOTE3a, 3aKOH, TEOpHsl, aHAIN3, CHHTE3,
KIaccu(uKaIys, MepUOIUIHOCTb, HAOIOJEHUE, DKCIIEPUMEHT, MOJICIMPOBAHKE, M3MEPEHUE, MOJIEb,
SIBIICHUE, TTAPHUKOBBIN A PEKT, TEXHOIOT U, MaTepHaJlbl.

®dusuka: MaTepusi, aToM, SIEKTPOH, NTPOTOH, HEUTPOH, UOH, HYKIIUA, N30TOMBI, PaJIOAKTUBHOCTS,
MOJIEKYJa, DJEKTPUUECKHN 3apsi[i, TPOBOIHUKH, TOIYIPOBOAHUKU, JUAICKTPUKH, (OTOIIEMEHT,
BEIIECTBO, TeJO, O00BEM, arperaTHoe COCTOSHUE BEIIeCTBAa, TIa3, pPacTBOP, PacTBOPUMOCTb,
KpHUCTa/JINUecKass penIéTka, CIUlaBbl, (U3MUECKUE BETHYUHBI, CAMHUIBI HM3MEPEHHs, KOCMHUYECKOe
MIPOCTPAHCTBO, TIAHETHI, 3BE3/1bI, CoMHIIe.

Buonorusi:  porocuHTe3, npixanue, Ouochepa, HSKOCHUCTEMa, MHUHEpAIbHBIE YI0OpeHus,
MHUKPO3JIEMEHTHI, MaKpPOJIEMEHTHI, TUTATEFHBIE BEIIECTBA.

leorpadus: atmocdepa, Tuapocdepa, MUHEpaIbl, TOPHBIE TOPOJbI, TOJNE3HBIE HCKONAEMEBIE,
TOIUTUBO, BOIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE
OCHOBHOI'O OBIIIEI'O OBPA30BAHMA

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3yIbTAThl OCBOCHHS MPOrpPaMMbl OCHOBHOI'O OOILIEro o0pa3oBaHus JOCTUTalOTCs B
Xoze OoOydeHHMs XMMHUM B EIWHCTBE Y4eOHOM M BOCHHUTATEIBHOH JEATEIBHOCTH B COOTBETCTBHM C
TPaJULMOHHBIMH POCCHUHCKUMH  COLUOKYJIBTYPHBIMM W  JIyXOBHO-HPAaBCTBEHHBIMH IIGHHOCTSIMU,
MPUHATHIMH B OOIIECTBE MIPABUIIAMH U HOPMaMH ITOBEACHUS M CIIOCOOCTBYIOT MPOLieccaM CaMOINO3HAHUS,
CaMOpa3BUTHS U COLIMATM3ALIUN O0yYarOIINXCS.

JIMYHOCTHBIE Pe3yJbTaThl OTPAXKalOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS CHUCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMH U PaCIIMPEHUE OMbITa IEATEIIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B
YacTH:

1) naTpMOTHYECKOro BOCIIUTAHMSI:

LIEHHOCTHOI'O OTHOLICHHSI K OTEUECTBEHHOMY KyJbTYPHOMY, HCTOPHYECKOMY W HAay4YHOMY
HACJIeINI0, TIOHMMaHHsI 3HAYCHUSI XUMHUYECKOH HAayKH B >KU3HM COBPEMEHHOTO OOIIEeCcTBa, CIIOCOOHOCTH
BJIaJIeTb JOCTOBEPHOM MH(OpMAaIMEl O TMEpeAoBhIX JOCTHKEHHSX M OTKPBITHAX MHPOBOH H

OTEYSCTBECHHOU XUMHUH, 3aUHTCPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOﬁCTBG MHpa 1 O6I]_ICCTB8,;

2) rpa)IaHCKOT0 BOCIIMTAHMS:



MPEACTABIIEHHUS O COLIMAJIbHBIX HOPMAaX M MpaBUJIaX MEKJIMYHOCTHBIX OTHOLIEHUN B KOJJIEKTHBE,
KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJE3HOW, y4eOHOUCCIIE0BaTEIbCKOM,
TBOPYECKOW M JPYTUX BUJAX JACATEIBLHOCTH, TOTOBHOCTH K Pa3HOOOPa3HONH COBMECTHOM JESITEIBHOCTU
IPU  BBIMOJIHCHUU YUYEOHBIX, IO3HABATCIIbHBIX 3ajay, BBIMOJHCHUH XHUMHUYECKHX 3KCIIEPUMEHTOB,
CO3JIaHWU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHHWIO M B3aMMOIIOMOIIM B IPOIECCE ITON
y4eOHOH JeITEIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHHME W IOCTYIIKM CBOMX TOBAapHIICH C
MO3UIIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOIr0 MO3HAHUS

MHPOBO33pEHUYECKHE TPEJICTAaBICHUsI O BEUIECTBE M XMUMHYECKON pEeaKIUH, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIONINE OCHOBY JUISi TIOHUMAaHMS CYITHOCTH HAay4HOU
KapTUHBI MHUpPA, TPEACTaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIBI, B3aWMOCBSI3SX
YeroBeKa ¢ MPUPOIHON CPEOH, O POJIM XMMHHY B TIO3HAHWH 3TUX 3aKOHOMEPHOCTEHH;

MO3HaBATEIbHBIC MOTHBBI, HATIPABIICHHBIC HA TTOMYUYCHUE HOBBIX 3HAHUM 110 XUMHUU, HEOOXOTUMBIE
JUIs  OOBbsICHEHMsI HaOJH0aeMbIX IMPOIECCOB U SIBJICHUH, II03HABATEIBHOM, HH(DOPMAIIMOHHON WU
YUTATEIbCKONH KYyJbTYpPhl, B TOM 4YHCJIE HABBIKOB CaMOCTOSITEJILHOW pPadOThl C yuyeOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, IOCTYITHBIMU TEXHHUCCKMMH CPEICTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpeC K OOYYCHHIO W II03HAHUWIO, JII0OO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM0O0pa30BaHUIO, TIPOSKTHOM W WCCIEHOBATEIHCKOM EATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJIEHHOCTH U YPOBHS 0OyUeHUS B AAbHEUIIIEM;

4) ¢popMupOBaHUS KYJIbTYPbI 310POBBSI:

OCO3HaHWE IICHHOCTH JKWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pOBBIO, YCTAaHOBKH Ha
3II0POBBIA 00pa3 HU3HH, OCO3HAHWE MOCIEICTBUNH M HEMPUSTHE BPEIHBIX MPUBBIYCK (YHOTpEOICHUS
AJIKOTOJIsI, HAPKOTHKOB, KypEHHS ), HCOOXOMMOCTH COOJIIOACHHUS IpaBujl 0€30IaCHOCTH P 00 paIleHUuH
C XUMHUYECKAMU BEIIECTBAMHU B OBITY U PEaIbHON JKU3HH;

5) Tpy10BOro BoCHUTAHMSA:

WHTEpEeC K MPAaKTHIECKOMY M3YYeHUIO Tpodeccuii U Tpyaa pa3iIudaHOro poja, YBaKEHUE K TPYAY U
pe3yabTaTaM TPYAOBOM MEITETHHOCTH, B TOM YHCIIE Ha OCHOBE NMPUMEHEHHUsS MPEAMETHBIX 3HAHUHU 10
XUMHH, OCO3HAHHBIM BBIOOp WHIUBUAYAIBHOM TpPAaEeKTOPHUHU TPOJODKEHUS O0pa3oBaHUS C Y4ETOM
JUYHOCTHBIX WHTEPECOB W CIOCOOHOCTH K XWMHH, OOIIECTBEHHBIX HWHTEPECOB W MOTpeOHOCTEH,
ycrentHod  Tpo)eCCHOHANBHON  IESTENPHOCTH ¥ Pa3BUTHS HEOOXOJUMBIX YMEHHA, TOTOBHOCTH
aJanTHPOBATHCS B MPo(hecCHoHaIBHOM cperie;

6) 9K0JIOrM4eCcKOro BOCIIMTAHMSI:

AKOIIOTUYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOJE KaK MCTOYHUKY >KM3HH Ha 3eMJie, OCHOBE
e€ CyIecTBOBaHWsA, MMOHMMaHWE IEHHOCTH 30POBOTO M 0€30macHOro o0Opa3a >KU3HH, OTBETCTBEHHOE
OTHOIIIEHNE K COOCTBEHHOMY (DH3MYECKOMY U TICUXWYECKOMY 3JI0pOBBIO, OCO3HAaHWE IIEHHOCTH
COOJIFO/IEHNsT TIpaBWJI OE30MacHOTO IMOBEICHUS IMpU padoTe C BEIIeCTBAMH, a TAKKE€ B CHUTYaIUsX,
YTPOXKAIOIIHX 3/I0OPOBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH TNPHMEHSTH 3HAHMSA, IOJMydaeMble NPH H3YYEHWH XUMWH, Ul PELIeHHs 3ajad,
CBSI3aHHBIX C OKPYXKAloIled NMPUPOJHON Cpelod, AJISi MOBBILIEHUS YPOBHSI SKOJOTMYECKOH KYJIBTYpHI,
OCO3HaHUS TJI00AJIBHOTO XapakTepa HKOJOTMYECKUX NPOoOJIeM W MyTed HX pPEHICHUs IOCPEICTBOM
METOJI0OB XMMHH, HKOJOTMUECKOTO MBIIIIEHNs, YMEHHs DPYKOBOJCTBOBAaTbCA MM B IIO3HABATEIIBHOM,
KOMMYHHMKAaTHBHOH M COLMAJILHON MPaKTHKE.



METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MerampeqMeTHBIX Ppe3yJbTaTOB  BBUICNSIOT —3HAuMMble JUIs  (popMHUpoBaHUs
MHUPOBO33pEHHUsT 00IIEHAYYHbIC TIOHSATHS (3aKOH, TEOpHSs, MPUHLMI, TUIIOTe3a, PaKT, cucTeMa, Ipoliecc,
9KCTIIEPUMEHT U JAPYroe.), KOTOPbIE HCIIONIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUeOHBIX MIpeAMerax |
MO3BOJISIIOT HAa OCHOBE 3HAHWH M3 ATHX MPEAMETOB (pOpMUPOBATH MPEACTABICHUE O IIETOCTHON HAyYHOU
KapTHHE MHUpA, W YHHBEpCAJbHbIC YydeOHble JAeHCTBHs (TO3HAaBaTENbHbIC, KOMMYHHUKATUBHBIC,
pEryJSITUBHBIC), KOTOpbIe —o0ecreunBaloT  (OPMHUPOBAHME TOTOBHOCTH K  CaMOCTOSTEIBHOMY
TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YUCOHOM JIeITEIbHOCTH.

IMo3naBaTe/ibHbIE YHHBEpPcATbHbIE YUeOHbIE elicTBUS
ba3oBble JJornueckue JaeicTBHA:

YMEHHSI HCIIONH30BATh MPUEMBI JIOTMUECKOTO MBINIUICHUST TIPU OCBOCHWUW 3HAHUU: pPaCKPBHIBATH
CMBIC]T XMUMHYECKUX TOHATHN (BBIACIATh MX XapaKTepHBIC MPU3HAKU, YCTAHABIMBATH B3aMMOCBS3h C
JPYTUMH  TIOHSATHSIMH), HUCIOJNB30BAaTh IOHATUS Il OOBSCHCHHsI OTHICIBbHBIX (DAKTOB M SIBJIICHHH,
BBIOMpATh OCHOBAaHWS U KPUTEPUU JUISI KIACCU(PHUKAIIMM XUMHUYECKUX BEIIECTB U XMMUYCCKUX PEAKIIMM,
YCTaHABIWBATh TPHYNHHO-CICACTBEHHBIC CBS3U MEKIYy OOBEKTAMH H3yUEHUS, CTPOUTH JIOTHUUECKUE
paccyxaeHus (MHAYKTUBHBIC, CTyKTUBHEIC, TT0 aHAJIOTHH ), eNIaTh BHIBOABI U 3aKITIOUCHUS;

YMEHHE TPUMEHSTh B TIPOIECCe TMO3HAHUS TMOHATHS (IIPEIMETHBIE W MeTalpeIMEeTHbBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, HCIIOIh3YEMbIE B XUMHH, TIPEOOPa30BBIBATH MIMPOKO MPUMEHSIEMbIC
B XMMHH MOJICTTbHBIC MPECTABICHUSI — XUMUYCCKHI 3HAK (CHMBOJ DJIEMEHTA), XUMHUecKas hopMmya u
YpaBHEHHE XWMHUYCCKOW PEaKIMU — IPH PElICHUH Y4eOHO-ITO3HABATENBHBIX 337[ad, ¢ YY4ETOM I3THX
MOJIENbHBIX TIPEICTaBICHWI BBIABISATE W XapaKTEpHU30BaTh CYIIECTBEHHBIE IPU3HAKH H3y4aeMbIX
O0BEKTOB — XWMHYECKHX BEMIECTB M XUMHUYECKHX PEAKINil, BBIABIATH OOIIME 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIEZICTBEHHBIE CBS3H W MTPOTHBOPEUHS B M3y4aeMbIX ITPOIECCaX U SBICHUAX.

Bba3oBble ucciienoBareabcKue AeicTBUS .

YMEHHE HCIOJIb30BaTh ITOCTaBJICHHBIE BONPOCHl B KAYE€CTBE MHCTPYMEHTA IO3HAHMA, a TAKKE B
KayecTBE OCHOBBI sl (POPMUPOBAHMSI TUIOTE3bl IO MPOBEPKE IPABUIBHOCTH BBICKA3bIBAEMBIX
CYKIEHUU;

MpUOOpETeHNE OMbITa [0 IUIAHUPOBAHUIO, OpPraHM3aldM M IMPOBEACHUIO YYCHHYECKUX
JKCIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOIOM IMPOLIECCa, CAaMOCTOSTEIbHO IPOrHO3HPOBATH €ro
pesynbraTt, (opmynupoBaTb 0000IIEHMSI M BBIBOABI IO pe3yidbTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEI0BAHMUS, COCTABIIATh OTUET O MPOJEIaHHON padoTe.

PaGora ¢ nunpopmanueii:

yMEHHE BBIOMpaTh, aHAJTM3UPOBATh M HHTEPIPETUPOBATH UH(MOPMALMIO Pa3IMYHbIX BUAOB U (HOPM
MPEACTABICHHS, TOIyYaeMyl0 U3 Pa3HbIX MCTOUYHUKOB (HayYHO-TOMYJISpPHAsl JUTEpaTypa XUMHUYECKOrO
COZIepKaHUsl, CIIpaBOYHbIE 11OCOOUs, pecypcesl VHTepHETa), KPUTHUECKH OLIEHUBATh MPOTHBOPEUUBYIO U
HEJI0OCTOBEPHYIO MH(OpMAIHIO;

YMCHUC TNPUMCHATH PA3JIMYHBIC MCTOJAblI MW 3aIllpOChl IMPU TIOHUCKE U OT60p€ I/IH(i)OpMaLII/II/I n
COOTBCTCTBYIOIIUX JTAHHBIX, HGO6XO,I[I/IMBIX JJIsI BBIITOJIHCHUSA y‘le6HLIX W TI03HABATCIIBHBIX 3aJ1a4
onpe):[enéHHoro THIIA, HpI/IO6peTCHI/Ie onbiTa B O0JAaCTH  HMCIOJB30BAHHUS I/IH(i)OpMaLII/IOHHO-



KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJaJCHUE KYyJIbTYpOW aKTHBHOTO HKCIIOJNIb30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITEIIEHO BBHIOMpATh ONTUMANIbHYIO (DOpMy TIpeAcTaBlicHUs WH(OpMAIUH U
WUTIOCTPUPOBATh pEIIaeMble 3aJlaud  HECIOKHBIMH CXEMaMH, JuarpaMMaMu, JApyruMe (hopMaMu
rpaduku U ©X KOMOUHAIMSIMH,

yYMEHHE UCTIOJIb30BATh U aHAJIM3UPOBATH B IIpoliecce yueOHON M MCCIIEN0BATEILCKON e TeIbHOCTH
WHPOPMAIIUIO O BIMSHUM [POMBIIIICHHOCTH, CEIbCKOTO XO3SIMCTBA M TPAHCIOPTAa HAa COCTOSHHE
OKpY’Kalolel MPUPOJAHON CPEbI.

KOMMyHHKaTI/IBHLIe YHUBEPCAJIBHLIE yqeﬁnble HeﬁCTBHﬂ:

YMEHHS 3aJaBaTh BOIPOCHI (B Xone nuanora u (WJIM) JUCKYCCHH) IO CYIIECTBY OOCYKIaeMOit
TeMbl, (HOPMYIUPOBATH CBOU MPE/JIOKEHUSI OTHOCUTEIILHO BBITIOJHEHUS ITPE/UIOKEHHON 3a/1a4H;

YMCHUA NPCACTABIIATHL IMMOJTYUYCHHBIC PE3YJIbTAThI M03HaBaTEILHOMN JACATCIBHOCTU B YCTHBIX U
MUCBbMEHHBIX TEKCTaxX; ACIaTb MPE3CHTAUNIO PE3YJIbTATOB BBINIOIHCHUA XUMHYCCKOI'O SKCIICPUMCHTA
(JrabopaTopHOTO OMBITAa, JTaOOPAaTOPHON pabOTHI IO WCCICHOBAHWIO CBOWCTB BEIIECTB, yYEOHOTO
MIPOEKTA);

YMEHHUs Y4eOHOIO0 COTPYAHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOH I103HABATE/ILHOW U
WCCIIEIOBATEIILCKOW JIEATENbHOCTH IPH PElICHUH BO3HUKAIONIMX IMPOOJIEeM Ha OCHOBE yuéra OO0IInX
WHTEPECOB M COTJIACOBAHUS TO3UIMHA (OOCYXKICHHs, OOMEH MHEHUSIMH, «MO3TOBBIC INTYPMBI,
KOOPJIMHAIIMS COBMECTHBIX JICHCTBHIA, ONpEIeNieHHe KPUTEPHEB IO OICHKE KauecTBa BBITIOJIHEHHOW
paboTHI U APYyTHE).

PeryasiTuBHbIe yHUBepcaAJlbHbIe yUeOHbIe JelCTBUA:

YMEHHE CaMOCTOSATENIbHO OIpEACATh e JeITeNbHOCTH, IUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJTUPOBATh M TIPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO NEATCIBHOCTH, BRIOMpATh Hamboyee
s dexTuBHBIE CTIOCOOBI pelieHns] YIeOHBIX W TI03HABATENbHBIX 3a7a4, CAMOCTOSTEITFHO COCTABIATh WIIH
KOPPEKTUPOBATh NPEAJIOKEHHBIA aJIFOPUTM JEHCTBUI MPHU BHIIOJHEHUU 33aJaHUN C YUETOM IOITYUECHHS
HOBBIX 3HAHMH 00 W3y4aeMbIX OOBEKTaX — BEIIECTBAX M pEAKIHsIX, OIEHWBATh COOTBETCTBHE
MTOJTy4eHHOTO pe3yibTaTa 3asBICHHOM IIeNTH, yYMEHHE WCIONbh30BaTh WM AaHAJU3UPOBATh KOHTEKCTHI,
rpejyIaraeMpie B YCIIOBUH 3a[aHAH.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe npeaMeTHBIX pe3yIbTaTOB 110 OCBOCHHUIO 0053aTEIbHOIO COJACPKAHUS, YCTAHOBICHHOTO
JaHHOW (enepanbHON pabouei MporpaMMoi, BBIACIAIOT: OCBOGHHbIE 00YYarOIIMMHCS HayYHbIC 3HAHUS,
YMEHHSI ¥ CIIOCOOBI AeHCTBUH, crienuduyeckue st IPeIMEeTHON 00acT «XUMUs, BUIIBI JeITEITbHOCTH
[0 MOJYYEHHIO HOBOI'O 3HAHMS, €ro MHTEPIpETAlUH, NPeoOpa30oBaHUI0 M MPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIUSX.



K xonmy oOydenus B 8 kiiacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM ypOBHE JOJKHBI OTPaXkaTh
C(OPMUPOBAHHOCTD Y 00YUYAIOMINXCST YMEHHM:

PACKpBIBATh CMBICII OCHOBHBIX XMMHUYECKUX MOHSITHI: aTOM, MOJCKYJa, XUMHUYECKUM 3JIEMEHT, MPOCTOE
BEIIIECTBO, CIOKHOE BEIIeCTBO, CMeCh (OJHOPOJHAs M HEOJHOPOJHAs), BaJIEHTHOCTh, OTHOCHUTENbHAS
aTOMHas M MOJIEKYJIsIpHasi Macca, KOJIMYECTBO BEIEeCTBA, MOJb, MOJSIpHas Macca, MaccoBas oM
XUMHYECKOT0 DJIEMEHTa B COCIUHCHHUM, MOJISIPHBIM OOBEM, OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb,
3JIEKTPOOTPHUIIATESIILHOCTh, CTCICHb OKHCIICHUS, XMMHYECKasl peakius, Kiaccuukamus peaxiuii:
peakuuu COCAMHEHHS, PEaKIUU pPa3I0KEHUS, pPEaKIMU 3aMCElICHHUs, pEeakiud OOMEHa, 9K30- U
9HJIOTEPMHUYECKUE PEAKIUHU, TEIUIOBOW 3(dekr peakiuu, sApo aToMa, SJIEKTPOHHBIA CJIOM aTtoma,
aTOMHasi OpOMTallb, PAUYC aTOMa, XMMHUECKasi CBs3b, IOJSIPHAS M HEMOJSIPHAS KOBAJICHTHAS CBSI3b,
WOHHAs CBSI3b, MOH, KATHOH, aHUOH, PACTBOP, MAacCOBas JIOJIS BEMIeCTBA (MIPOILIEHTHAS KOHIIGHTPAIWs) B
pacTBope;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUA W TPUMEHSITH 3TU TOHATHS TPH
OTIMCAHWH BEIIECTB U UX MPEBPAICHUIA;

HCTIONIB30BaTh XMMHUYECKYIO CHMBOJIUKY TSI COCTAaBJICHUS (DOPMYIT BEIIECTB M YPABHCHUH XMUMHUYECKUX
peaKuuii;

OIPENENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIICHb OKUCJICHUS 3JIEMEHTOB
B OMHApPHBIX COCAMHEHUSX, IMPUHAUISKHOCTh BEIISCTB K ONPEAEIEHHOMY KJacCy COCIUHEHUU I10
(hopmymam, BUI XUMHUYIECKON CBsI3M (KOBAJICHTHAS M MIOHHAS) B HECOPTAHUMYECKUX COCTUHCHUSX;
packpsiBath cmbicit [lepuoanueckoro 3akona JI. WM. MenueneeBa: AeMOHCTPUPOBATH ITOHUMAHUE
MEePUOJMYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKMX 3JIEMEHTOB OT MX MOJoXKeHus B llepuonnueckoit
cHCTeMe, 3aKOHOB COXPaHEHHs MacChl BEIIECTB, TTOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yIEHHUS,
3aKoHa ABOTaapo;

OIMCHIBATh M XapaKTepu30BaTh TabmnunHyio ¢opmy lleprmoamdeckoil cuCTeMbl XUMUYECKHX 3JEMEHTOB!
pas3uyaTh TOHSTHS «TJIaBHAS moarpymma (A-rpymma)» u «mobodnast moarpynna (b-rpymma)y, Mansie u
OoubIIe TePUOAbI, COOTHOCHTh 0003HAYEHHs, KOTOpble uMeroTcst B Tabmuie «lleproanyeckas cucrema
xumudeckux osnemeHToB [I. W. MenaeneeBa» ¢ 4YHCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS] aTOMOB
XUMHYECKHX JJIEMEHTOB (COCTaB M 3apsij siapa, oOInee YHcio DJIEKTPOHOB W paciperefieHHe WX I10
AJICKTPOHHBIM CIIOSIM);

KJIACCHU(UIMPOBATh XMMHYECKHE DJIEMEHTBHI, HEOPTaHWYEeCKHE BEIIeCTBA, XMMHUYECKHE peakmuu (1o
YHCITy U COCTaBYy yYaCTBYIOIIUX B PEAKITUH BEIIECTB, IO TEIIOBOMY 3(PQEKTy);

XapaKTepu30BaTh (OMHCHIBATH) OONIME XWMHYECKHE CBOWCTBA BEIIECTB PA3NUYHBIX  KJIACCOB,
MONTBEPXKAasl OMHCAHWE TPUMEpaMH MOJEKYJSPHBIX YpPaBHEHHH COOTBETCTBYIONINX XHUMHYECKUX
peaKIuii;

MIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX KadeCTBEHHOI'O COCTaBa, BO3MOKHOCTH
MIPOTEKaHUS XUMUYECKUX TPEBPAIECHUN B Pa3INYHBIX YCIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJNEKYJSIPHYI0O H MOJSIPHYIO MacChl BEIIECTB, MacCOBYIO JIOIIO
XUMHYECKOTO DIIEMEHTa 10 (OpPMYyIIe COeINHEHHS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH
pacdéThl IO ypaBHEHUIO XUMHUYECKON peakIlnu;

MIPUMEHATh OCHOBHBIC OIEPallid MBICIUTEIBHON JEATeNbHOCTH — aHalli3 W CHHTE3, CpaBHEHUE,
0000IIIeHre, CUCTEeMATH3AINI0, KIaCCH()UKAINIO, BBIABICHHE MPUYMHHO-CIIEIACTBEHHBIX CBSI3CH — s
M3YYEHHUs CBOMCTB BEIIECTB M XMMHYECKHX PEaKIHid, eCTECTBEHHO-HAyYHBIE METOIBl IO3HAHUS —
HaOJI0/IeHre, N3MepEeHUe, MOJISITUPOBaHHE, IKCTIEPUMEHT (PeabHbBIN U MBICICHHBIN ),

CJIEZIOBATh TPaBHJIAM IOJB30BAHUS XUMHYECKOW MOCYMO0N M 1ab0paTOpPHBIM O0OpPYJIOBAaHUEM, a TaKKe
MpaBmJIaM OOpalleHus ¢ BEIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSMH IT0 BBITIOTHEHHUIO JTAOOPaTOPHBIX
XUMHYECKUX OIBITOB IO IOJIYYEHUIO M COOMPAHUIO Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KUCIOPOJA),
MIPUTOTOBJICHUIO PACTBOPOB C OINPENENEHHON MacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBA, TUIAHUPOBATH U
MPOBOJUTH XMMHUUECKHUE SKCIIEPUMEHTHI M0 PACIO3HABAHUIO PACTBOPOB IIEIOUEH M KHUCIOT C MOMOIIbIO
WHJMKATOPOB (JTakMyc, (heHoI(TaNenH, METUIIOPAHK U IPYTHE).



K xonmy oOydenust B 9 kiiacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM ypPOBHE JOJKHBI OTPaXkaTh
Cc(OPMUPOBAHHOCTD Y 00YUYAIOMINXCS YMEHHM:

pPacKpbIBaTh CMBICT OCHOBHBIX XWMHYECKHX MOHSATHHM: XUMHUYECKHI 3JIEMEHT, aTOM, MOJEKYyJa, WOH,
KaTHOH, aHUOH, INPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHUIATEIHHOCTD,
CTCIICHb OKHCJICHUS, XMMHUECKas pEaKIHs, XUMHUECKas CBs3b, TEIUIOBOH S((dEKT peakiuu, Moib,
MOJISIpHBIH 00BEM, PacTBOp, DIIEKTPOIUTHI, HEAIIEKTPOIUTHI, SJICKTPOIUTHYCCKAS UCCOUALINSI, PCAKIIUH
HOHHOTO OOMEHa, KaTalu3aTop, XUMHYECKOE DPaBHOBECHE, OOpaTUMble W HEOOpaTUMbIE pPEaKIuH,
OKHMCITUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMH,  OKHUCIUTEIb, BOCCTAHOBHUTENb,  OKHUCIEHHE U
BOCCTaHOBJIGHHE,  aJUIOTPONHsA, aMPOTEPHOCTh, XHUMHYECKasi CBs3b  (KOBaJICHTHAs, HMOHHAf,
MeTaJT4ecKas), KpUCTAIIMYecKass PenIéTka, KOPpPO3Hsl METajUIOB, CIUIABBI, CKOPOCTh XHUMHYECKOW
peaxiuu, rnpeaensHo gomnycruMas konnentpanus [1/1K Bemiectsa;

WJUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHYECKHX MOHATHUH W MPHUMEHATh 3TH MOHATHS TIPU
OIMCAaHWH BELIECTB U UX MPEBPALICHUI;

WCTOJIb30BaTh XMMHYECKYIO CUMBOJIHMKY JJIsl COCTaBIICHHsI (POPMYIT BEHIECTB M YPaBHEHHI XMMHUYECKUX
peakuuii;

OTIpENeNATh BAJIEHTHOCTh U CTENEHb OKUCIIEHUS XUMHUYECKHX SJIEMEHTOB B COEAMHEHHUAX DPA3TUYHOTO
COCTaBa, NPUHAUISKHOCTh BEHIECTB K ONPEACIEHHOMY KIIACCY COCIUHEHUH 1o QopmynaM, BUj
XUMHYECKOW CBs3M (KOBAaJIGHTHAs, MOHHAS, METAJIMYECKas) B HEOPTaHMYECKHX COEAMHEHUAX, 3apsii
MOHA 10 XMMHYECKOH (opmyre, xapakrep cpelibl B BOJHBIX PACTBOPaX HEOPraHHUYECKUX COEJIMHEHUH,
THUI KPUCTAJUIMYECKOM PEIIETKH KOHKPETHOr O BEIIECTBA;

packpbiBath cmblca Ilepuonmueckoro 3akoHa J[. 1. MenaeneeBa U JEMOHCTPUPOBATH €r0 MOHUMAHUE:
OIMCHIBATh M XapaKTepu30BaTh Tabmuunyro ¢opmy [leproauyueckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB:
pasnuyYaTh TOHATHUS «TJaBHas moArpynmna (A-rpymma)» u «modounas noarpynmna (b-rpymma)y, Mansie u
OospIIe TEePHOMbI, COOTHOCHUTH O0O3HAYEHHs, KOTOpPhIE HMEIOTCS B MEpUOJUYEcKOoN Tabnwie, ¢
YKCJIOBBIMU XapaKTEPUCTUKAMHU CTPOECHUS aTOMOB XHMHUECKUX IEMEHTOB (COCTaB U 3apsij sapa, ollee
YHCIIO JIEKTPOHOB U PACTIPEACIICHNE UX O AJICKTPOHHBIM CIIOSIM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH B
HN3MEHEHUU CBOWCTB JIEMEHTOB M MX COCAMHEHUH B Ipe/esiaX MaJIblX IEPHOI0B U IVIABHBIX HOAIPYIII C
YYETOM CTPOEHHUS UX aTOMOB;

KJIaccu(UIUPOBAaTh XUMUYECKUE 3JIEMEHTbI, HEOPraHMYECKUE BELIECTBA, XMUMUYECKUE peakuuu (1o
YHCITy M COCTaBY yJaCTBYIOIIMX B PEAaKIMH BEIIECTB, IO TEIUIOBOMY (P (EKTyY, 0 N3MEHEHHUIO CTEMeHeH
OKHCJICHUS] XUMHUYECKUX 3JIEMEHTOB);

XapaKTepHu30BaTh (OMUCHIBATH) OOIIHE W CICHH(PHISCKHE XUMHUUICCKIE CBOWCTBA TPOCTHIX U CIOXKHBIX
BEILIECTB, MOATBEP:KIasi OIMCAHUE IPUMEpaMK MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUH COOTBETCTBYIOLIMX
XUMHYECKUX PeaKInii;

COCTABIIAITh YPABHEHMsSI 3JICKTPOJIMTHUECKON IMCCOLMALMU KHCJIOT, ILIET04ed W Cojed, IOJHbIE U
COKpAlEHHBIC YpaBHEHWsI pPEAaKUUH HOHHOIO OOMEHa, YpaBHEHHUS pPEaKUui, IOATBEPXKIAOIINX
CYIIECTBOBAaHUE T'E€HETUYECKOM CBS3U MEX/1y BEIIECTBAMM PA3JIUYHBIX KJIACCOB;

PacKphIBaTh CYLIHOCTb OKHCIIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMHA IOCPEICTBOM  COCTABJICHUS
3JIEKTPOHHOTO 0ajlaHCca 3TUX PEaKLHii;

MIPOTHO3UPOBATh CBOWCTBA BEIECTB B 3aBUCHMOCTH OT HX CTPOCHHUS, BO3MOXKHOCTH IPOTEKAHUS
XMMUYECKUX MPEBPALICHUH B Pa3IUUHBIX YCIOBUSX;

BBIUUCIIAITH OTHOCHUTENIBHYIO MOJIGKYJSIDHYIO U MOJSPHYIO Macchl BELIECTB, MAacCOBYIO JOJIIO
XMMHYECKOr0 3JIeMeHTa 1o (opMyJie COSANHEHHS, MACCOBYIO JIOJIO BEILECTBA B PACTBOPE, IIPOBOAUTH
pacuérel 0 ypaBHEHUIO XUMHUYECKON PEaKLINH;

co0JIOAaTh MpaBUIIA TOJNB30BaHUA XMMHUYECKOH MOCYIOH M J1abopaTOpHBIM O0OOPYZOBaHHMEM, a TaKKe
mpaBuja OOpalIeHHs C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLHMSIMH I10 BBITOJIHEHUIO J1a00OpaTOPHBIX
XMMHYECKUX OIBITOB MO MOJYYEHHIO M COOMPAHHMIO Ta3000pa3HBbIX BEIIECTB (aMMHAKa M YIJIEKHUCIIOTO
rasa);

MPOBOANTH PEAKLMHU, IMOATBEPKAAIOLUINE KAaYEeCTBEHHBIH COCTaB Pa3JIMUHBIX BEIIECTB: PACHO3HABATh
OIBITHBIM TYTEM XJIOPHA-, OpOMUA-, HOAW[I-, KapOoHat-, (ocdar-, cumukar-, cynbdar-, TUIAPOKCH]I-
VOHBI, KaTHOHBI aMMOHMS M HMOHBI M3y4YEHHBIX METAJUIOB, NPHUCYTCTBYIOLIME B BOJHBIX pacTBOpax
HEOPTaHWYECKHUX BEILECTB;

MPUMEHATH OCHOBHBIEC OIEPallMHd MBICIUTENBHON JEITENIBHOCTH — aHaJ3 W CHHTE3, CpaBHEHUE,
0000111eHNe, CUCTEMAaTH3aLUIO, BBISIBICHUE IPUYUHHO-CIECACTBEHHBIX CBSI3€H — Ui M3YYEHHs CBOMCTB
BEILIECTB U XMMUYECKHX PEaKIMH, €CTECTBEHHO-HAYUYHbIE METO/Ibl MIO3HAHUS — HAOJIOICHNE, U3MEPEHHUE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (peasbHbIN U MBICICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne HanmenoBanue pa3nesnoB U TEM IPOrpamMMBbl KomnyecTBo 4yacos
/1 Bcero Konrtposbnsle — Ilpakrtuueckue
paboThl paboThI
Paznen 1. [lepBonayanbHble XUMHYECKHE TIOHATHSI
1.1 Xwumus — BakHas 00JIACTh €CTECTBO3HAHUS U 5 2
MPAKTUYECKON JeITEIbHOCTH YEIOBCKa |

1.2 BemecTBa U XUMUYECKUE PEAKITHN 15 1 |
|

Hroro no pasueny 20

Pa3jen 2. BaxkHeiinue npeacTaBuTe/ I HEOPraHU4eCKUX BellleCTB

2.1 Bosayx. Kucnopon. Iousitue 06 okcuaax 6 |
|

2.2 Bonopona.JloHsTHE 0 KUCIOTaX U COMAX 8 0 1 |
|

2.3 Bopa. PactBopsl. [TonsTHE 00 OCHOBAHHSX 5 1 1 |
|

2.4 OcHOBHBIE KJIaCChl HEOPIaHMYECKUX COCIMHEHUI 11 1 1 ﬁ
|

Hroro no pasueny 30

Pa3naen 3. [lepuoguyecknii 3axon u Ilepuoanyeckas cucrema xumuueckux 31emeHnToB 1. U. MenneneeBa. C1
OKHCIUTEIHLHO-BOCCTAHOBUTEIbHBIE PeaKINH

3.1 Tlepuoandeckwuii 3axkoH u Ilepuoanveckas cucteMa 7
xuMudeckux deMerToB JI. . Menneneera. Ctpoenue
aToMa
3.2 Xwumnueckas cBs3b. OKHCIUTENFHO-BOCCTAHOBUTEIHHBIE 8 1
peaxmn |
Uroro mo pazneny 15 |
|
PesepBHOE BpeMs 3 |
|
OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 4 5
9 KJIACC
No HaumeHoBaHue pa3iesioB U TeM ITPOTpaMMBbI KosnmuectBo yacoB
/I Bcero KonTposibhbie [IpakTryeckue
paboThI paboThI
Pasznen 1. BelnecTBo M XMMUYeCKHE PeaKUU
1.1 lloBropeHue u yriryOJaeHHe 3HAHANA OCHOBHBIX Pa3/IeNiOB 5 1 b
Kypca 8 kiacca h
1.2 OcHOBHBIEC 3aKOHOMEPHOCTH XUMUYECKUX PEAKITHIT 4 b
h
1.3 DnexkrponuTHyecKas AUCCONMAIMA. XUMUYECKUE PEAKIUK 8 1 1 B
B pacTBOpax h
Wroro mo pazneny 17
Pazpnen 2. HemeTanibl 1 UX coeJUHEHH S
2.1 OOmas xapakTepuCTHKa XUMHUYECKUX d1eMeHToB VIIA- 4 1 b
rpymmsl. ["anorenst h
2.2 OO0mras xapakTepuCTUKa XUMHYECKUX JIeMeHTOB VIA- 6 b
rpynmsl. Cepa u e€ coeiMHEeHUs h



Ne
n/n

2.3

24

HaumeHnoBaHue pa3ziesnioB U TEM IIPOrPaMMBbI

OO01mast XxapakTepUCTHKA XUMHUYECKUX 3JIEMEHTOB VA-

rpymnmsl. A3oT, hochop u X coenuHeHus

OO01as XxapakTepUCTHKa XUMUYECKUX 3JIeMEHTOB [VA-

IpyIIbl. YINIEPOJI U KPEMHUM U UX COEIUHEHUS

Hroro no pazaeny

Paznea 3. MeTasibl 1 X COeANHEHU A

3.1

3.2

OO01ue cBOMCTBA METAJIJIOB

Baxkneime MeTaiibl 1 UX COSIUHEHUS

Hroro no pazaeny

Pa3znen 4. XuMmusi 4 oKpy»kaionias cpeaa

4.1

BeIlIeCTBa " MaTcpualibl B )XU3HHU YCJIOBCKaA

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME
INOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
No Tema ypoxka
/11
1 IIpenmer xumuu. Posib XUMHUU B %KU3HU YETOBEKA.

10

11

Tena u BemecTBa
ITousTre 0 Meronax MO3HAHNUS B XUMHUHU

[Ipaktrueckas padora Ne 1 «IIpaBmia paboTsl B

J1a00paTOpUN 1 IPUEMBI O0pAIIIEHUS ¢ Ja00PaTOPHBIM

000pyIOBaHHEM)

Uuctele BemecTBa u cMecr. CriocoObl pa3eneHust
cMmecei

[IpakTudeckas padora Ne 2 «Pa3znenenue cmeceii (Ha
IIpUMepe OYUCTKHU TIOBAPEHHOM COJIN )»

ATOMBI U MOJIEKYJIBI

XUMUYECKUE DIIEMEHTHI. 3HAKH (CHMBOJIBI)
XUMHYECKUX AJIEMEHTOB

[IpocTeie 1 cIOXKHBIE BEIIECTBA
ATOMHO-MOJIEKYJISIPHOE yUCHUE

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. XumMmudeckast
(bopMyna. BajneHTHOCTh aTOMOB XHUMHUYECKUX
OJICMCHTOB

OrHocutenbHasg aToMHas Macca. OTHOCHUTEIbHAS
MOJICKYJISIpHAd Macca

KomnunuectBo yacos

Bcero KontpomnbHbie IIpaxTHueckue
paboThI paboThI
7 1 E
h
8 1 2 E
h
25
4 B
h
16 1 2 E
h
20
3 B
h
3
3 B
h
68 4 7
KoaunuectBo yacos Jlat:
Bcero Konrtponsuble IIpaktuyeckme H3YHCE
paboThI paboThI
1 0 0
1 0 0
1 0 1
1 0 0
1 0 0
1 0 0
1 0 0
1 0 0
1 0 0
1 0 0
1 0 0



Ne Tema ypoxka KomunyecTBo 4yacos Jar:

/1 Bcero Konrtposbabie [Ipaktuueckue H3YICH
paboThI paboThI

12 MaccoBas 105151 XHMUYECKOT0 JIEMEHTa B coeuHeHun 1 0 0

13 Komuuectpo Bemectsa. Monb. MossipHas macca 1 0 0

14 @usznyeckue U XUMHYECKUE IBICHUS. XUMAYECKAs 1 0 0
peakuus

15 [IlpusHaku U yCIOBHS MPOTEKAHUS XUMUYECKUX 1 0 0
peakuuii

16 3axoH coxpaHEHHUS MacChl BEMIECTB. XUMHUECKUE 1 0 0
YpPaBHEHHUS

17 BelunciaeHus KOJIUYECTBA, MACCHI BEIIECTBA I10 1 0 0

YpPaBHEHUSIM XMMHUUYECKUX peaKIUi

18 Kiaccudukaius XUuMHUIECKUX PEaKIUi (COSAMHEHUS, 1 0 0
pasNoXeHns, 3aMeIIeHns, 0OMeHa)

19 M. B. JIoMOHOCOB — yUEHBIH-IHIIUKIIOIEIHCT. 1 0 0
O06001IeHYE U CHCTEMAaTH3aITNs 3HAHUN

20 KonrponsHas padora Nel o Teme «Berecta u 1 1 0
XUMHYECKUE pCaKIINN»

21 Bosayx — cMech razo. CocraB Bo3ayxa. Kucimopon 1 0 0
— DIIEMEHT U MPOCTOE BemiecTBo. O30H

22 Ousnyeckue U XMMHUIECKHE CBOMCTBA KUCIOPOaa 1 0 0
(peakrmuu okucieHus, ropeane). [lorsTre 06 okcumax

23 CnocoObl momydeHusT KHCIIOpO/Ia B JIA0OpaTOPUH U 1 0 0
MPOMBIIIIICHHOCTH. [IpuMeHeHne Kuciopoaa

24 TemnoBoit 3G heKT XUMHUIECKON PEAKITUU, TTIOHATHE O 1 0 0
TEPMOXHUMHUYECKOM YPaBHEHUH, IK30- U
9H/IOTEPMUYECKUX PEAKITHIX

25 TommBo (HedTh, yroms U MeTaH). 3arps3HeHne 1 0 1
BO3/yXa, CITIOCOOBI €ro Mpe0TBPAIIEHUS

26 Ilpakruueckas pabora Ne 3 mo Teme «llomydenue u 1 0 1
coOupaHue KHCIOpOoa, H3yUeHUE €ro CBOHCTBY

27 Bomopoa — 3JE€MEHT U MPOCTOE BEIIECTBO. 1 0 0
Haxoxnenue B mpupozne

28 Dusnueckue U XMMHYECKHE CBOMCTBA BOAOPOAA. 1 0 0
IIpumenenue Bonopoaa

29 IlonsTHE O KUCIIOTaX U COJIAX 1 0 0

30 CmocoObl noydeHust BOxopoaa B 1a00paTopuu 1 0 0

31 IIpaxruueckas padora Ne 4 o reme «Ilonyuenue u 1 0 1
coOupaHHe BOIOPO/IA, U3YYEHHE €0 CBOMCTBY

32 MonspHslil 00bEM Ta30B. 3aKoH ABOraapo 1 0 1

33 Beruncnenust 00bEma, KOIMUECTBA BEIIECTBA T'a3a MO 1 0 0

€ro U3BCCTHOMY KOJIMYCCTBY BCIICCTBA UJIN O6’BéMy

34 Beruncnenusi 00bEMOB Ta30B 110 YPaBHEHUIO PEAKIIUH 1 0 0
Ha OCHOBE 3aKOHa 00BbEMHBIX OTHOLIEHUH Ta30B

35 ®dusnueckre U XUMUYECKUE CBOMCTBA BOABI 1 0 0



Ne Tema ypoxka KomunyecTBo 4yacos Jar:

/1 Bcero Konrtposbabie [Ipaktuueckue H3YICH
paboThI paboThI
36 Cocras ocHoBanuii. [ToHsATHE 06 MHIAMKATOPAX 1 0 0
37 Bopna kak pacteoputens. HacbleHnbie n 1 0 0
HEHACHIIIEHHbIE PACTBOPBI. MaccoBast 10715 BEIECTBA
B PacTBoOpe
38 IlIpaxruueckas pabora Ne 5 o teme «IIpuroroBnenue 1 0 1

pacTBOpPOB € ONPEAEIEHHON MaCCOBOM JI0JIer
pacTBOPEHHOTO BELIECTBAY

39 KonrponbsHas padora Ne2 no Teme «Kucnopos. 1 1 0
Bonopon. Bona»

40 Okcujbl: cocras, KiaccH(UKaIKs, HOMEHKIATYpa 1 0 0

41 Tlomy4yeHre U XUMUYECKHE CBOMCTBA KUCIOTHBIX, 1 0 0
OCHOBHBIX ¥ aM()OTEPHBIX OKCHJIOB

42 OcHOBaHHS: COCTaB, KIaccHuBHUKAIMsI, HOMEHKIATYpa 1 0 0

43 Tlony4eHue U XUMUYECKHE CBOHCTBA OCHOBaHUH 1 0 0

44 Kwucnotsl: cocTaB, KiacCH(pUKAIH, HOMEHKIATypa 1 0 0

45 TlonyveHue ¥ XUMHYECKUE CBOMCTBA KHCIIOT 1 0 0

46 Comnu (cpemHne): HOMEHKIATypa, CIOCOOBI osydeHus, 1 0 0

XUMHYECKHE CBOMCTBA

47 Tlpaktuueckas padora Ne 6. Pemenne 1 0 1
SKCIIEPUMEHTAITBHBIX 3a71a4 1Mo TeMe «OCHOBHBIE
KJIaCChl HEOPTAHMYECKUX COCIMHEHUN)

48 T'eHernueckas CBSI3b MEXIY KIIACCAMHU 1 0 0
HEOPraHUYECKUX COCTUHEHUH

49 OO6oO0ueHue 1 cucTeMaTu3alus 3HaHUH 1 0 0

50 KonrtponbHas padora Ne3 o teme "OcHoBHBIE Kacchl 1 1 0
HEOPraHWYECKUX COCAMHEHMM"

51 IlepBsie mOMBITKHN KIacCH(UKAINN XUMUIECKUX 1 0 0
anemeHToB. [loHsATHE O rpynmax CXOAHBIX 3JIEMEHTOB

52 llepuogmueckuii 3akoH u [lepronndeckas cucrema 1 0 0
xumuyeckux snemenToB . M. Menneneesa

53 Ilepwomsl, PYIIIbL, TOATPYIIIIbI 1 0 0

54  Ctpoenune atomoB. CocTaB aTOMHBIX siziep. M30Tombl 1 0 0

55 CrpoeHue 31eKTpOHHBIX 000I04€EK aTOMOB 3JIEMEHTOB 1 0 0
[Tepuonuueckoii cucremnl . 1. Menneneesa

56 XapakrepucTruka XMUMHUYECKOI0O 3JIEMEHTA IO €ro 1 0 0
nonoxkenuto B [lepuognueckoii cucreme . 1.
Menneneepa

57 3nauenue [leproamueckoro 3aKoHa i Pa3BUTHS 1 0 0



Ne Tema ypoxka
/11

Hayku U nipaktuku. 1. 1. MenneneeB — y4€Hblid,
MeJaror U rpaxaaHuH

58 DiekTpooTpUIIATETLHOCTH ATOMOB XMMHYECKUX
anemMeHToB/ Beepoccuiickas npoBepoyHast padora

59 HonHas xuMudeckas CBs3b

60 KoBaneHTHas monsipHasi XAMAYECKas CBSI3b

61 KoBanentHas HemonspHas XUMAYECKasl CBSI3b

62 Crenenpb OKHCIEHUS

63 OKHCIUTENHFHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

64 OxucIUTeNu U BOCCTAHOBUTENU

65 KonrponsHas padora Ne4 o Teme «CTpoeHue aToma.

XUMHYECKasl CBA3L)

66 PesepsHbIit ypok. O000IIEHNE U CHCTEMAaTH3ALHS
3HaHUUI

67 PesepsHEbIit ypok. O6001MEHNE U CHCTEMAaTH3AIINS
3HaHUUI

68 PesepBHEIi ypok. O000IICHHE U CHCTEMATH3ATIHS
3HaHUUI

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
9 KJIACC

No Tema ypoka
n/m

1 Ilepmommueckuii 3akoH. Ileproamdaeckas cuctema
xuMmudeckux 3aeMmenToB /. 1. MenneneeBa

2  3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XMMHUYECKUX

3JIEMEHTOB IEPBBIX TPEX MEPUOJIOB

3  Krnaccudukanus u HOMEHKIIATypa HEOPTaHUIECKUX
BEIIECTB

4  Bunpl XUMHUYECKOH CBSI3M U TUIIBI KPHUCTAJUTMYECKUX
peLEToK

5  Konrponbsnas pabora Nel o teme «IloBropenne u
yriryOsieHne 3HaHui OCHOBHBIX Pa3fiesioB Kypca 8
KJacca

6 Kraccudukamust XUMHUECKUX PEaKMid M0 Pa3IHuHbIM

MNpHU3HAKaM

7 IlonsTue o CKOpOCTH XHMHYECKOI pcaKknunu. [lonsTue o

TOMOI'CHHBIX U I'CTCPOICHHBIX PCAKIUAX

8  IlonsTHe 0 XMMHUYECKOM paBHOBeCHUH. DaKTOPHL,
BIIMSAIOLINE HA CKOPOCTh XUMUYECKON peakuu 1
MIOJIO’KEHNE XUMUYECKOTO PABHOBECHS

KonunuectBo yacos Jlare

Bcero KoHtposbHbIE

[MpakTuyeckue H3YHCE

paboThI paboThI
1 0 0
1 0 0
1 0 0
1 0 0
1 0 0
1 0 0
1 0 0
1 1 0
1 0 0
1 0 0
1 0 0
68 4 7
KoanuectBo yacos a
Bcero Konrtpomehbie Ilpaktnueckune H3YH
padoThI paboThI
1 0 0
1 0 0
1 0 0
1 0 0
1 1 0
1 0 0
1 0 0
1 0 0



Ne Tema ypoxka KomunyecTBo 4yacos Ha

/1 Bcero Kontposnbhbie Ilpaktrueckue H3Y™
paboThI paboThI

9  OKHCIUTETBHO-BOCCTAHOBUTEIBHBIE PEAKLIUU 1 0 0

10 Teopus snekTponuTHUecKoi aucconnanuy. CUIbHbIC H 1 0 0
cladble AIIEKTPOIHUTHI

11 Vouusle ypaBHEHHUs peaKiyii 1 0 0

12 Xwumwuueckre CBOMCTBA KMCIOT U OCHOBAHHH B CBETE 1 0 0
MpeACTaBICHUH 00 NEKTPOIUTHIECKON JANCCOIHAIINN

13 Xwumwuueckue CBOMCTBA COJICH B CBETE IIPEACTABIICHH 00 1 0 0
ANEKTPOTUTHYECKON TUCCOIIUAIIIN

14 TloHsaTHe 0 TUAPOIM3E CONEH 1 0 0

15 OO0o01ieHne 1 cucTeMaTU3anys 3HaHUI 1 0 0

16 [Ilpaxruueckas padora Ne 1. «Perrenne 1 0 1
IKCTIEPUMEHTAIILHBIX 3371

17 KonrtponbHas pabora No2 rmo TemMe « IneKTpOIUTHIECKAs 1 1 0
Aucconuarusi. XuMuyeckne p€aKkmuun B pacTBOpax»

18 OO6rmas xapakTepHCTHKA TaIOTEHOB. XUMHYECKHE 1 0 0
CBOIICTBa Ha IIpUMeEpE XJIopa

19 Xioposomopoa. ConsiHast KHCIOTa, XAMUYIECKHE 1 0 0
CBOMCTBA, IONyYCHHE, TIPUMECHEHHE

20 Ilpaxrtuueckas pabota Ne 2 o teme «llomyuenue 1 0 1
COJISIHOM KHCJIOTBI, U3y4YEHUE €€ CBOWCTB)

21 BebruucieHus o ypaBHEHUSIM XUMUYECKUX PEaKIvid, ecnm 1 0 0
OJIH W3 PEarcHTOB JIaH B U30BITKE

22 OOmmas xapakTepucTUKa 31eMeHTOB VIA-rpymms 1 0 0

23 AmtorporHbie MoguduKaun cepel. Haxoxmenue cepei - 1 0 0
€€ coeIMHEHNH B IpUpojie. XMMHUYECKHE CBONCTBA CEpPhI

24 CepoBomopom, CTpoeHue, (PH3NIECKIe N XUMAYECKUE 1 0 0
CBOIICTBa

25 Oxcuael ceppl. CepHas KucnoTa, QU3NIECKUe u 1 0 0

XUMHYCCKHC CBOﬁCTBa, IIPUMEHECHUEC

26 XuMHUUYECKHE PEaKLHH, JISKAIME B OCHOBE 1 0 0
MIPOMBIILIEHHOTO CI10c0o0a MOJIyYeHUsI CEPHOM KUCIIOTHI.
XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOLIeH cpebl
COEIMHEHUSIMH CEPBI

27 Beruucienne MaccoBOi JONH BBIXO/IA MTPOAYKTa pEeaKIuu 1 0 0
28 OO0mas xapakTepucTHKa 3JIeMEHTOB VA-Tpyninbl. A30T, 1 0 0
pacnpocTpaHeHue B mpupoze, GU3nIecKue 1 XuMHUIECKHe
CBOIiCTBa
29 Awmmuak, ero GpU3NYECKHE U XUMHUYECKHE CBOMCTBA, 1 0 0

NOJIy4YCHUC U IPUMCHCHUC

30 IIpaxruyeckas padora Ne 3 mo Teme «llomydenue 1 0 1
aMMHaKa, U3y4EHHE ero CBOUCTBY

31 AsoTHas KuCIOTa, e PU3NUECKUE U XUMUYECKUE 1 0 0



n/n

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51
52

Tema ypoxka

CBOICTBa

Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHHSI B KAYECTBE
MUHEpaIBHBIX yA0OpeHni. XUMHUECKOe 3arpsa3HeHIe
OKPY’KaIOLIEH Cpelibl COCIUHEHUAMH a30Ta

dochop. Oxcun pochopa (V) u hochopras kuciora,
(hU3HIECKHE U XUMHYECKHE CBOMCTBA, MOIyUEHHE

Hcnonw3oBanue pocdaToB B KauecTBE MUHEPATBHBIX
ynoOpeHuid. 3arpsizHeHne MPUPOHOM cpepl hochaTamu

VYriiepoa, pacnpocTpaHeHue B IPUpoIe, (pu3udeckue u
XHUMHUUYECKHE CBOMCTBA

Oxcupipl yriiepona, ux pu3nyecKue U XUMUIECKHe
CBOMCTBA. DKOJIOTHYECKHE MTPOOJIEMBI, CBS3aHHBIE C
okcuzoM yraepoaa (IV)

VYrosnpHas KUCIIOTa U €€ COIU

[paktudeckas padora Ne 4 o Teme "Tlonyuenue
yTIeKnucaoro ra3a. KauectBeHHas peakius Ha KapOOHAT-
noH"

ITepBoHAYAIBHEIE TOHATHS 00 OPTaHUYECKUX BEMIECTBAX
KaK O COSAMHEHHIX yTIepoa

Kpemuuii u ero coennHeHus

[Ipaktrueckas padora Ne 5. Pemenne
SKCIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxHelue
HEMETAJUIBI U UX COEIUHEHUSDY

Kontponsaas pabora Ne3 o teme «BakHeiimme
HEMETAJITBl ¥ UX COCIUHEHUSD)

OO6mrast XapaKTepUCTHKA XHMHICCKUAX IJIEMEHTOB —
MeTayIoB. MeTramndeckast CBsI3b M METAJTIECcKast
KpucTtamundeckas pemérka. dusnyueckrue cBocTBa
METaJIOB

XHUMHUYECKHE CBOMCTBA METAJIIOB. DJIEKTPOXUMUYECKU N
PSA HanpsLKEHUH METaioB

O6mue crroco0b! momy4eHns MeTauioB. CIIIaBbl.
Brruncnenus mo ypaBHEHUSIM XUMUYECKUX PEAKITNH, eCITH
OJIH M3 PEareHTOB COAEPKUT MPUMECH

ITonsiTHEe 0 KOPPO3UH METAILIOB

Illenounbie MeTaAILIBI

Oxcupl ¥ THAPOKCH]TBI HATPUS U KaJTHSI
[IlenoyHo3eMeNnbHbIE METAIUIBI — KAJIbIIMA U MarHUH

Baxnelme coequHeHNs KaJIbIUsA

O000111eHrE U CUCTEMATU3aLMA 3HAHUHA

JXKéctrocTs BoIBI M CIIOCOOBI €€ yCTpaHeHUs

KonunuectBo yacos a

Bcero KontponbHbie
paboThl
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 1
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0

[MpakTrueckue H3Y™
paboThI



Ne Tema ypoxka KomunyecTBo 4yacos Ha

/1 Bcero Kontposnbhbie Ilpaktrueckue H3Y™
paboThI paboThI
53 TIlpakruueckas pabora Ne 6 mo Teme "KECTKOCTh BOJBI U 1 0 1
METOJIbI €€ yCTpaHeHUs"
54  AmoMuHUN 1 0 0
55 AwmdorepHbie CBOICTBa OKCHIA U THAPOKCHIA 1 0 0
56 Keneso 1 0 0
57 Oxcunpl, ruapokcust u conn xernesa (1) u sxemesa (11T) 1 0 0
58 O6006mIeHNe 1 CHCTeMaTH3allks 3HAHUI 1 0 0
59 TIIpaktudueckas pabora Ne 7. Penrerne 1 0 1

SKCIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxHelue
METaJUIBI U UX COEOUHEHUSD)

60 BsruncieHus 10 ypaBHEHHSIM XUMHUECKUX pPeakiuid, ecii 1 0 0
OJIMH M3 PEareHTOB JaH B U30bITKE UM CONEPIKUT
npuMecH. BeIYuciaeHuss MacCOBOM JI0JIM BbIXO/Ia
MPOAYKTA PEAKIIUU

61 OO06o0bmenne n cucTeMaTH3aIMs 3HAaHAN 1 0 0
62 KonrposibHas padota Ned o reme «BaxkHewme 1 1 0
METaJTBI U HX COCIMHCHISDY
63 BemecTBa 1 MaTepuabl B TOBCETHEBHOM YKU3HU 1 0 0
YenoBeKa
64 Xwummdeckoe 3arpsi3HEHUE OKPYKAIOIISH cpepl 1 0 0
65 Ponb XuMEH B pEIICHUH SKOJIOTHIECKUX MTPOOIeM 1 0 0
66 Pesepsusbrit ypok. O600meHre U cucTeMaTH3anus 3HaHui 1 0 0
67 Pesepsusbrit ypok. O6001meHre U cucTeMaTH3anus 3HaHuit 1 0 0
68 PesepBHbIii ypok. O0o0IIEeHNE U cucTeMaTH3anys 3HaHuld 1 0 0
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YAEHUKA

» Xumus: 8-1 kiacc: 0a30BbIN ypoBeHb: y4eOHUK; 5-€ uzaanue, nepepadoranHoe, 8 kinacc/ ['adbpuensa
0.C., OctpoymoB U.T'"., CnaakoB C.A. AkumnonepHoe obmiectBo «M3natensctBo «lIpocBemniennes
» Xumust: 9-if kiacc: 0a30Bbli ypOBeHb: yueOHHK; 5-€ n3ganue, nepepadorannoe, 9 xiacc/ ['abpuensx

0.C., OcrpoymoB U.T"., Cnaaxos C.A. AkmuronepHoe o6miectBo «M3natensctBo «lIpocBemienuey



METOANYECKHUE MATEPHAJIBI 1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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