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INOACHUTEJIbBHAS 3AIINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTENbHON MPOTrpaMMBI OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepalbHON
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIUHM TPENoaaBaHus Y4eOHOTO MpeamMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusiax Poccuiickoit deneparum.

[IporpaMmma mo xuMHHM Ja€T MPEACTABIECHUE O IENAX, OOIIeH CcTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s13aTeIbHOE MPEAMETHOE COJICpKaHUe, MPeyCMaTpPUBAET pacIpeelieHre ero mo Kjiaccam u
CTPYKTYPUPOBAHHE 110 pa3ziejaM U TeMaM MPOrpaMMBbl [0 XUMUH, ONPEAEIsAEeT KOJIMUYECTBEHHbIE
Y KQYECTBEHHBIC XapaKTEPUCTUKHU COAEPKAHUSI, PEKOMEHAYEMYIO TIOCIE0BATEILHOCTh U3YUCHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yUYaIONINXCsI, ONPEIEISICT BO3MOKHOCTH IMPEAMETA JIJIS PealTU3alun
TpeOoBaHUIl K pe3yJbTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTENbHON MPOrpaMMbl HA YPOBHE
OCHOBHOTO 00IIero obpa3oBaHHs, a Takke TpeOOBaHW K pe3yiabTaTaM OOyYeHWs XUMHUU Ha
YpOBHE IIeJieil U3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB Y4eOHO-IIO3HABATEIbHON AESITENLHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COIePKAHUS.

3HaHME XUMUU CIIY’)KUT OCHOBOH A1 (popMHpOBaHUS MUPOBO33pEHUsT 00y4daloIerocs, ero
MPEJICTABICHUA O MATEPUAIEHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOIIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
peuieHuss TIOOANBbHBIX MPOOJEM YCTOWYMBOTO pa3BUTHUA YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTHUECKOH, MUIIEBOM U HKOIIOTUYECKON 0€30MacHOCTH, MPOOIeM 3ApaBOOXPAHEHUS.

N3ydenune xumun:

CIOCOOCTBYET peann3aiii BO3MOKHOCTEH Il CaMOPa3BUTUS U (YOPMUPOBAHUSI KYIbTYPHI
JMYHOCTH, €€ o011el u (yHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH O0y4aronmxcs,
HAaBBIKOB HMX  CAMOCTOSITEIbHOM  y4eOHOM  JESATENBHOCTH,  OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B TIOBCEJHEBHOM JKU3HU, TaK U B
MpoeCCHOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBIIIIEHUS, 3aKJIaJbIBa€T OCHOBHI IEJIOCTHOTO
B3TJIsA/Ia HAa €IMHCTBO MPUPOJIBI M YETIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM 3TAlloM B (JOPMUPOBAHUH
€CTECTBEHHO-HAYYHOU TPaMOTHOCTH O0YyYarOIINXCS;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKy, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBiieHHUss B OOYYEHHHM XUMHUHU OOECIIEUMBAIOTCS CIEU(UKON COAep KaHUS
y4eOHOT0 TIpeaAMETa, KOTOPBIN SBJISIETCS MEIarOTHYECKH aJallTHPOBAHHBIM OTPaKEHHEM 0a30BOM
HAayKU XMMUU Ha ONpeeIEHHOM dTare €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO OOpa3oBaHUs OPHUEHTHUPOBAH HA OCBOCHHE
00y4JarOIMMHUCS CUCTEMBI TIEpPBOHAYATIBHBIX MOHSATHH XUMUHU, OCHOB HEOPTraHMYECKOH XUMUU U
HEKOTOPBIX OTJEIHHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CtpyKkTypa coaep:KaHHsl MPOTPaMMBI MO0 XUMHH C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoaa K €€ uazydeHuro. ConepaHue CKIQIbIBACTCA U3 CHUCTEMbl MOHATHM O XUMHUYECKOM
DJIIEMEHTE W BEIIECTBE M CHUCTEMBI IMOHATUH O XUMHUYEeCKoW peakiuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPTraHU30BaHbl IO MPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWKW Ha OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /J[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;



— YYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— MPEICTaBICHUH 00 ANEKTPOITUTUIECKOM TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX M
OCMBICJICHHBIX (JaKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJJHOTO YPOBHS K APYTrOMY, BBITTOJTHSS
GbyHKIINY 0OBSICHEHHSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTUYECKOTO
IPUMEHEHHUS U TIOJTYyYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHHe MPOrpaMMbl IO XUMHUHU CIOCOOCTBYET (HDOPMHUPOBAHHIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
MPOMCXOTUT C MIPUBIICUCHUEM 3HAHHI U3 paHee H3YUCHHBIX yU4EOHBIX MPeaMeToB: «OKpyKaromun
Mup», «buonorus. 5—7 knaccel» U «dusuka. 7 KiIacey.

[Tpu u3yueHnn XMMUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOM HAyKH KaK
00J1aCTH COBPEMEHHOTO €CTeCTBO3HAHUS, MMPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHHA — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHHWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IPU N3YYSHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TNPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM KU3HHU.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)KHOE 3HAUYCHUE
IPUOOPETH TaKUe LIETH, KaK:

— (popMHupOBaHUE MHTEIJIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOW K caMOOOpPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IPUHSATUIO PEIIEHUHM, CIOCOOHOM aJanTupoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSM KU3HU;

— HAaNpaBJIEHHOCTh OOY4YEeHHs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00ydaroIuxcs K
CaMOCTOSITEJIbHOW  IO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAaM  IO3HaHUS,
(GOpMUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecrieyeHue YCIOBHH, CIIOCOOCTBYIOIIMX IMPUOOPETEHUIO OOYYAIOIUMHUCS OIbITA
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMTIETEHIIHI ), UMEIOIINX YHHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

— ¢opmupoBanue oOiel GyHKIIMOHATLHON U €CTECTBEHHO-HAYYHON IpaMOTHOCTH, B TOM
qHclie yMEHHUH OOBSCHATH U OIICHUBAThH SIBIICHUS OKPY KAIOIIET0 MUPA, UCIIONIb3Ys 3HAHHS U OTIBIT,
MOJIYYCHHBIC TPU W3YyYEHUU XUMHUHU, TPUMEHSATh WX TPH pPEHICHUU TPOoOJIeM B MOBCEIHEBHOU
JKU3HU U TPYJIOBOM AESTENbHOCTH;

— (opmupoBaHue y 00y4aronmxcs ryMaHUCTHUECKUX OTHOLIEHHM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH LIE€JIECOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBALMU K 00YyUEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOGHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduss U HaNPaBICHHOCTH JlalbHEeHIIero ooyueHusl.

OO1iee 4nCIIO 4acoB, OTBEAEHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanms, cocTaBiseT 136 JacoB: B § kiacce — 68 yacos (2 yaca B Hejleno), B 9 kinacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KIIACC

IlepBoHauya/JbHbIE XMMHYECKHE TOHSITHUSA

[Ipenmer xumuu. Posib XMMUK B KU3HM 4YeJlOBeKa. XHMMHS B CUCTEME HayK. Tema u
BeulecTBa. du3nueckue cBONCTBA BELECTB. ATperatnoe cocrosiHue Bemiects. [lonsaTue o meronax
no3HaHus B XuMuu. Yuctele BemecTBa u cmecu. CriocoObl pa3eseHus cMeceil.

ATOMBI U MOJEKYIbl. XUMHYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckast popmyra. BaTeHTHOCTh aTOMOB XUMUYECKUX DJIEMEHTOB. 3aKOH ITOCTOSTHCTBA
cocraBa BemiectB. OTHocuTeNlbHas aToMHas Macca. OTHOCHUTENbHAs MOJEKYJspHas Macca.
MaccoBast 1011 XUMHUYECKOI'0 2JIEMEHTA B COEAMHEHUH.

KonuuectBo Beniecta. Monb. MosnspHas macca. B3auMocBs3b KOJIMyecTBa, Macchl U yucia
CTPYKTYPHBIX €IHHHII BeniecTBa. Pacu€Tel o hopMynaM XUMHUYIECKUX COCTUHEHUI.

®u3nueckue M XHMMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ IMpU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIEeCTB. XUMHUYECKUEe ypaBHeHUs. Kiaccupukamms XuMUYECKUX pPeaKiui
(coemuHeHus, pa3IoKeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJO0W, mpaBuiiaMu paboThl B jabopaTopuud U mpuéMaMu
oOpareHust ¢ 1abOpPaTOpPHBIM OO0OPYIOBAHUEM, M3YUCHHE W ONMHUCAaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HAOMI0AeHHEe (PM3HUECKUX (TIJIaBICHHUE BOCKA, TasHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJCHCAIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MIPOKAIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOCHCTBHUE MeJa C KUCIOTOM) SIBICHUI, HAOII0ICHHE U
OTHMCaHUe MPU3HAKOB MPOTEKAHUS XUMHYECKUX PEAKIU (pa3ioKeHHe caxapa, B3auMOJICHCTBIE
CEpHOI KHUCIOTHI C XJopuaoMm Oapus, pazioxeHue ruapokcuaa menu (II) mpu marpeBanum,
B3aUMOJICHCTBUE kKene3a ¢ pactBopoM conu Meau (II), uzyuenne cnoco0oB paszieneHus cMecei:
C TIOMOIIBI0 MarHuTa, (QUIBTPOBAHUE, BBHIMApUBAHUE, ITUCTWIULIMS, Xpomarorpadus,
MIPOBEICHUE OYMCTKU TOBAPEHHOM COJIM, HAOJIOJEHWE U OINHUCAHUE PE3yJIbTAaTOB MPOBEACHUS
ONbITAa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJENIEeH MOJIEKYI
(IIapoCTepKHEBBIX).

Baskneiiiue npeacTraBuTe I HEOPraHUYeCKUX BellecTB

Bosnyx — cmech razos. CoctaB Bo3ayxa. Kucnopon — 31eMEHT M IPOCTOE BELIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XUMMUUYECKHUE CBOWCTBA (pEaKlud TOPEHHUS).
Oxkcupnpl. Ilpumenenue xucnopoga. CrnocoObl TOJydyeHUs KuCIOpoJa B Jjaboparopuu u
MPOMBINIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — algoTporHas MOAN(PUKAIUS
KHCIIOpO/1a.

TermmoBoit A(PekT XUMHUYECKOW peaKInH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHAOTEPMUYECKHE peakuuu. TOoIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
HNapHUKOBOTO P deKTa, pa3pylieHne 030HOBOT'O CIIOA.

Bonopon — anemeHT u npocrtoe BeniecTBo. Haxoxnenne Boiopoaa B nmpupoe, hrusnueckue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOORI MosTydeHus. Kucioter u comnu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHUSIM.

®usnyeckue cBorcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacelieHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemiecTB B Boje. MaccoBas 0jisl BEIIECTBA B
pactBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopoT Bojabl B mpupojze. 3arps3HEHUE MPUPOIHbIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanust Heopranmyeckux coeauHeHuid. Oxcuael. Krnaccudukamus OKCHIOB:
cojieoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
OKcHA0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCUIOB. [loydeHrne okCuaoB.



OcHoBanus. Kiaccudukanuss ocHoBaHWi: MIENOYM M HEPACTBOPUMBIC OCHOBAHWS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHMU. [lomyueHne
OCHOBaHUH.

Kucnotsl. Knaccudpukamus xucinor. Homenknarypa kuciaor. @uznyueckiue 1 XUMHUECKHE
cBoicTBa KUCHOT. Panx akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

I'eneTrnueckas CBS3b MEKY KJIACCAMU HEOPTAHUYECKUX COCITUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpEeeNIeHUE COIepKaHMsI KHCIOpoJa B BO3/yXe, OJIydeHne, cooupanue,
pacro3HaBaHHE€ M HM3y4Y€HUE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M IMPEKpaIIeHUs] TOpeHus (Ioxkapa), 03HAKOMIJICHHE C
o0Opa3liaMu OKCHIOB M ONHUCAaHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHue, pacro3HaBaHUE U
M3y4eHUEe CBOMCTB BojOpoja (TOpeHHue), B3auMojeicTBuE Bojaopona ¢ okcuaom Mmeau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUACOMATEpUalIOB), HAOIOeHIEe 00pa3IIOB BEIIECTB KOIHMUYECTBOM 1
MOJIb, MCCJIEI0OBAaHUE OCOOEHHOCTEW PpAacTBOPEHHUS BEIIECTB C PAa3IMYHOM PACTBOPUMOCTBIO,
MPUTOTOBJIECHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiel pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIIEOBaHNE OOpPa3I[0OB HEOPraHMUYECKHUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcTBOpAaX KUCIOT U IIEJIOYEH, M3ydeHUe
B3anMoeiicTBus okcuaa Meau (II) ¢ pacTBopoM cepHOil KHCIOTHI, KUCIOT C METallIaMu, peaKuit
HEUTpAJIU3ALUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAaHHM, BBITECHEHHE OJHOTO METajuia Ipyrum
U3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady 1o TeMe «BaxHeimmue Kiaccl
HEOPraHUYECKUX COCIMHEHUI.

Ilepuoauvecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YeCKasA CBsA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MOMBITKH KIACCH(PUKAIIMN XUMUYECKHUX IeMeHTOB. [[oHATHE O Tpynmax CXOIHBIX
AIIEMEHTOB (IIETIOYHBIE U MIET0YHO3eMeNbHbIE METAIIIbI, TaJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBbIEe 00pa3yroT aMPOTEepHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonuueckuin 3akoH. llepmoamyeckas cucremMa xuMmuueckux osnemeHtos JI. U.
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [lepronudeckoil cucTemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HYECKUH CMBICH
MOPSAKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI SJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sjiep. M3oTonbl. DnekTpoHbl. CTpoeHUE 31EKTPOHHBIX
obosouek aroMoB TepBbIX 20 xmmuueckux siemeHTOB Ilepmommueckont cucremsr J[. U.
MengaeneeBa. XapakTepUCTUKa XMMUYECKOT0O 3JIEMEHTA MO €ro MoJIoKeHHto B Ilepruoanueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM U IEPUOAaM.

3nauenue [lepuogmueckoro 3akona u Ilepuoguyeckoil cuCTeMbl XUMHUYECKHUX AJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIN U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPUILIATETLHOCTh XUMHYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenens okucienus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiinu. [Ipoiiecchl OKUCIeHHs
Y BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHrue o0pa3loB BEIIECTB METANIOB U HEMETauIOB, B3aUMOJECHCTBHE THIPOKCHA
LMHKAa C pacTBOpaMu KUCIOT W IIEJI0Yel, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOpEHHUE, PEAKIIUU Pa3I0KEHUS, COSTUHEHHUS).

Mesicnpeomemmuuie ceasu



Peanuszanus MEXNpPEeAMETHBIX CBA3CH IPU U3YYEHUU XMMHHU B 8 KJIACCE OCYILECTBISAETCS
Yyepes3 UCII0JIb30BaHNE KaK OOLIUX €CTECTBEHHO-HAYUHBIX OHATUH, TaK U IOHATUH, SIBIISIFOIIUXCS
CHUCTEMHBIMU JIJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0u1me ecTecTBEHHO-HAYYHbIE IOHATHUS: HAyYHBIN (aKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIIU3,
CHHTE3, Kiaccu(ukauus, NEepUOJUYHOCTh, HAONIOJEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpPEHUE, MOJIENb, SIBIICHUE.

®uspka: Marepus, aTOM, DJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKJIHJ, HW30TOIBI,
paZlOaKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKUHM 3aps], BEUIECTBO, Te€JIO0, O0BEM, arperaTHoe
COCTOSIHUE BELIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IMHUIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouochepa.

['eorpadus: armocdepa, rtugpochepa, MHUHEpPAIbl, TOPHBIE TMOPOJBI, IOJEC3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTtBo 1 XUMHYECKasi peaKust

Ilepnonnueckuii 3akoH. Ilepmonmueckas cucremMa XuMuU4yeckKux diemeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUs U UX COEAMHEHUH B COOTBETCTBUM C
II0JIO’KEHUEM 3JIEMEHTOB B [leprondeckoi CucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BMJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAIIIMYECKON PEIUETKU U BU1a XMMUYECKOH CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XHMHYECKHE CBOHCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHWYECKUX COCIUHEHHH, TeHEeTHYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEILIECTB, [0 TEMIOBOMY 3 (DEKTY, 0 U3MEHEHHIO CTENICHEH OKHCIIEHUs
XUMHUYECKHX JJIEMEHTOB, 10 OOpaTUMOCTH, IO Y4YacTHIO KaTajau3aropa). OJK30- H
SHI0TEPMUYECKUE PEAKIINH, TEPMOXHUMHUUYECKHUE YPAaBHEHUS.

[Tonsitne o cxopoctu xumuuecko peakuuu. IlonsTHe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
karanuse. [lonsaTue o xumMndyeckoM paBHOBeCHH. DAKTOPBI, BIMSIOIIME HA CKOPOCTh XMMUYECKON
peaKkury U MOJ0KEHNE XUMHUYECKOTO PAaBHOBECHS.

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUH, SJEKTPOHHBIA OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii ¢ UCMOIb30BaHUEM METO/1a SJIEKTPOHHOr0 OaslaHca.

Teopust 3MEKTPOIUTHUECKON TUCCONMALUU. DIEKTPOIUTHI U HEIJIEKTPOIUTHl. KaTHoHBI,
aHUOHBI. MexaHU3M MCCOLMAIINY BEIECTB C Pa3IMYHbIMHU BUJIaMU XUMUYECKOH CBsA3H. CTeneHb
nuccouranuu. CUibHbIE U c1a0ble 3JeKTPOIUTHI.

Peakumu noHHoro o6MeHa. YcCioBHUsI MPOTEKaHUs peakMil HOHHOTO OOMEHa, MOJHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHWW M COJEH B CBETE
npeCTaBiIeHU 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEeHHbIE peaklIud Ha HOHBI
[TonsTHE O THIPONH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpHAA HATpHs),
WCCIICJOBAHUE 3aBUCUMOCTH CKOPOCTM XMMMYECKOM PEAKIUH OT BO3ACUCTBHS PAIHYHBIX
(bakTOpOB, UCCIEIOBaHHE IEKTPOIIPOBOJHOCTU PACTBOPOB BEIIECTB, IMpoOIecca AMCCOLMALUU
KHCIIOT, IIeJ04el 1 cojiel (BO3MOKHO HCIIOIb30BAHNE BUJIEO MAaTEPHUAJIOB), IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHUs pPeaKUui MOHHOrO oOMeHa (oOpa3oBaHHE oOcajka,
BBbIJICJIEHUE Ta3a, 00pa30oBaHUE BOJbI), ONBITOB, WUIIOCTPUPYIOIIUX HPUMEPHl OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN (FOPEHME, pEaKlUu DPA3I0KEHUsI, COEAUHEHUS), pacllO3HaBaHUE



HEOPraHMYECKUX BEIIECTB C IIOMONIBI0 KAueCTBEHHBIX pPEAKIMH Ha HOHBI, pEIICHUe
HKCIIEPUMEHTANBHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmast xapaktepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTepHBIC
crenieHu okucineHuss. CrtpoeHue M (PU3MYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHMCTBHE C MeETaulaMH, HEMETaJulaMu,
menoyamu).  Xsoposopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPO/a Ha OPraHU3M ueloBeka. BaykHelme Xiaopuabl
U UX HAXOXJEHUE B IIPUPOJIE.

OO6mass xapakrepuctuka 351eMeHTOB VIA-rpynmnbel. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue U (puU3MUECKHe CBOMCTBA MPOCTBHIX BELIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOINHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUYECKUE CBOWCTBA
ceprel. CepoBoZOpOA, CTpoeHue, (U3MYecKHue M XUMUYecKue cBoMcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KMCIIOTa, (U3NYECKHEe U XMMHUYECKHE CBOICTBA
(oO1e Kak MpeacTaBUTeINs Kacca KUCIOT U crieruduueckue). XUMUYECKUE peakiuy, JexKaliue
B OCHOBE IIPOMBIIIUIEHHOT'0 CIIOCO0a MOJTy4eHUs CEpHOM KUCIOThI. [IpriMeHeHne cepHOi KUCIIOTHI.
Conn cepHOM KHCIIOTBI, KayecTBEHHas peakuus Ha cynbdar-uoH. Haxoxxnenue cepbl u eé
COCIMHEHUH B IpHUpOAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAOUIEH Cpelbl COCIUHEHUSAMU CEPbI
(KMCIIOTHBIE 10°KIH, 3arpsA3HEHUE BO3IyXa U BOJJIOEMOB), CIIOCOOBI €r0 MPel0TBPAILCHHS.

OOmiass xapakrepucTuka 31eMEeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHH OKHUCICHHs. A30T, pacHpoCTpaHeHHWE B HpuUpoje, (U3UYEecKue Hu
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaAK, ero GU3NIecKue 1 XUMUIECKHIE
CBOWCTBA, MoslyueHue 1 npumenenue. Coinu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBa,
npuMeHeHne. KauecTBeHHas peakinus Ha MOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ TMOJydeHHe,
¢u3nyeckue M XUMHUYECKHE CBoOilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIBHBIX
ynoOpeHnil. XUMHUYecKoe 3arpsi3HEHHE OKPYKAIOLIeH Cpeibl COeAMHEHUSIMH a30Ta (KUCIOTHbIE
JOKIM, 3arps3HEHHE BO3]yXa, MOYBbI M BOAOEMOB). Pocdop, alIoTponHble MOAUPUKALNN
docopa, puznyeckue u xummuueckue cpoiictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢u3nveckue W XUMHYECKHE CBOWCTBA, moirydeHue. Mcmombp3oBanne ¢ochaToB B KadyecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapakrepuctuka 3yeMeHToB [VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHMs. YTIepoJ, alUIOTPONHbIE MOIU(BUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, Gu3ndeckue u XuMUIecKrue cBoicTBa. AncopOums. KpyroBopot yriepoaa B mpupoje.
Oxcunpl yraepona, ux GU3N4ecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJOTUYECKHE TPOOJIeMbl, CBSI3aHHbIE ¢ oKcuaoM yriepona (I1V),
TUIOTe3a II100aJbHOr0 MOTEINICHUs KIMMarta, MapHUKOBBIN 3¢ @ekT. YronpHas KUclIoTa U e
conM, WX (PU3MUECKHE W XUMHYECKHE CBOICTBA, MOJy4YeHHWE W TpuMeHeHue. KauecTBeHHas
peaknus Ha KapOOHAT-MOHBIL. Mcnonb30BaHne KapOOHATOB B OBITY, MEJUIIMHE, TPOMBIIUICHHOCTH
Y CEIBCKOM XO35HCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCIMHEHMSX YIJepoja
(MeTaH, 3TaH, dTHJICH, alleTUJICH, dTAHOJ, TJIHIEPHH, YKCYCHAas KHciIoTa). [I[pupoaHbIe HCTOUHUKH
YIIEBOIOPOAOB (YToJib, MPUPOIHBIN ra3, He(Th), MPOAYKTHI UX TepepaboTku (OEH3MH), UX POJIb
B OBITY ¥ TIPOMBINICHHOCTH. [I0HSITHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KHUpax, OelKax,
yIJIeBOAAX — WM UX POJM B JKU3HU 4eJOBeKa. MarepuaibHOE €IWHCTBO OPTraHUYECKUX H
HEOPraHMYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, IOJyuY€HHE M NpPUMEHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmume mnpexactaBieHuss o6 okcuae kpemaus (IV) u
KpeMHHUEBOH kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpolGiiembr
0€30I1aCHOT0 MCIIOJIb30BaHUS CTPOUTEIBHBIX MaTEPHUaIOB B TIOBCEAHEBHOM KU3HHU.



Xumuueckuii IKCnepumMeHm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, TPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NUYEeCKue U XUMHUYECKHE CBOMCTBA TaJOTCHOB M MX COCAMHEHUH (BO3MOXKHO
HCIIOJIb30BaHUE BHUACOMATEpUaOB), O3HAKOMIIEHHME C 0OpasliaMd XJOpUAOB (TajJOreHUI0B),
O3HAaKOMJICHHE ¢ o0pa3uamMu ceppl M €€ COCJUHEHUSMH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATepHanoB), HaOmOJeHHe Tmpolecca OOyrauBaHUSL —caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, U3yUYeHHE XUMHUECKUX CBOIMCTB pa30aBICHHON CepHOU
KHUCJIOTBI, TIPOBEJCHUE KAaueCTBEHHOM peakluuu Ha cynb(ar-uoH U HaONIOJIeHUE IpHU3HaKa eé
POTEKaHUs, O3HAKOMJICHHE C (PM3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MOKHO HMCTIOJB30BaHUE BUCOMATEPHAIIOB), 0Opa3amMu a30THBIX U GOCPOPHBIX YI0OpEHUH,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3YyYCHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KauyeCTBEHHBIX peakluii Ha MOH aMMOHUA U GocaT-uoH U U3YUeHHE TPU3HAKOB UX MTPOTEKAHUS,
B3aMMOJICICTBHE KOHLIEHTPUPOBAHHOW a30THON KMCIOTHI C ME/bI0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAIOB), HW3Y4YCHHE MOJENel KPUCTAUIMUECKUX pemeEToK anMmasa, rpadwura,
¢dyiepeHa, 03HaKOMJIEHHE C MPOLIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM U yCTPOMCTBOM MTPOTUBOra3a, MolydeHrne, CoOnpaHue, paclo3HaBaHue U U3YYeHHE CBOWCTB
YIJIEKUCIIOro ra3a, MNpOBEACHHME KaueCTBEHHBIX pEakUuil Ha KapOOHAT W CUJIMKAT-UOHBI U
W3y4€HUE [MPU3HAKOB WX MPOTEKaHUs, O3HAKOMJIEHHE C MPOAYKIHMEH CHIMKATHON
IIPOMBILUIEHHOCTH, PEIICHHUE YKCIIEPUMEHTAIbHBIX 3a]a4 110 TeMe «BaxHelme HeMeTallIbl U UX
COCTMHEHUS».

MeTtajliibl M MX COeIUHEHUS

OO61mas xapakTepruCcTUKa XUMUYECKUX 3JIEMEHTOB — METaJJIOB HA OCHOBAHUHU X MOJIOKEHUS
B Ilepmoanueckoit cucreme xumuueckux snemeHToB . M. MeHaeneeBa u CTpOEHHs aTOMOB.
Crpoenne MmetannoB. MeTamnueckas CBA3b M METAUIMYECKAs KPUCTAIMYECKAs PEIIETKA.
DNEeKTPOXUMUYECKUN psJl HampsikeHUH MerauioB. DU3MYECKWe W XUMUYECKHE CBOMCTBA
MetauioB. O0Iue crnocoObl NoMydYeHus: MeTaioB. [ToHATHE O KOPPO3UU METaIOB, OCHOBHbBIE
CrocoObl 3alUThl UX OT Koppo3uu. CmiaBbl (CTanb, YyryH, AIOPATIOMUHUNA, OpOH3a) M MX
pUMEHEHHE B ObITY U IPOMBIIIJIEHHOCTH.

[I{erounble MeTAIIBL: TIOJIOKEHUE B Ileproanyeckoi cucreMe XMMUYECKUX 1eMEHTOB [1.
H. Menpneneesa, CTpO€HHE UX aTOMOB, HaXOXACHUE B Ipupoje. Puznueckue U XMMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATPUS U Kanus. [IpumeHnenue
LICJIOYHBIX METAJUIOB U UX COCIUHEHUN.

[I{erouHO3EMENBHBIE METAIUIBI MATHUN M KaJIbLUI: MOJI0KeHNE B [leprnoanueckoii cucreme
xuMuueckux diaeMeHToB JI. M. MenneneeBa, cTpoeHHe MX aTOMOB, HAXO0XICHUE B IPUPOJE.
dusnueckrie 1 XUMHYECKHE CBOMCTBA MarHus W KanbIus. BakHewinme coequHEHUS KaJdbIHs
(oxcua, THAPOKCHUL, o). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHEHHS.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucteme xumudeckux snemeHto [ U.
MeneneeBa, CTpOCHUE aTOMa, HaxOXJAeHHUE B npupoze. Pusnyeckue U XUMUUECKUE CBONCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U THIPOKCH]IA AlIFOMHHHSL.

Keneso: monoxenne B Ilepmonmueckoil cucreme Xumuueckux saemeHtoB I W.
MenneneeBa, CTpO€HHE aToOMa, HaxoXJeHne B npupojae. Gusndyeckne U XMMHUYECKHE CBOMCTBA
xkene3a. Oxkcunwl, Tuapokcunbl u conu sxkenesa (II) m xenmesa (III), ux cocra, cBoiicTBa u
MTOJIyYECHHE.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE ¢ 00pa3llaMy METaJJIOB U CIUIABOB, UX (PU3MUECKUMH CBOWCTBAMU, U3YUYEHUE
pPE3yIbTaTOB KOPPO3UU METAIIIOB (BO3MOXKHO MCIOJIb30BaHUE BUACOMATEPUAIIOB), 0COOEHHOCTEH
B3aMMOJICHCTBUS OKCHJA KajblMsl M HATpUs C BOJOM (BO3MOXKHO HCHOJb30BaHUE
BUJICOMATEPHUAIIOB), MCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, IpoOllecca TOPEHHUs JKEIe3a B
KHUcIoposie  (BO3MOXKHO  MCIIOJNB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKaHUS
KAueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, KaublUs, aIIOMUHUS, LIMHKa, xene3a (II) u xenesa



(IIT), menu (II), HAOMIOIEHWE W OMKMCAHKWE MPOILIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HaATpPHS,
KaJIus M KaIbLus (BO3MOXXKHO HCIIOJIb30BaHUE BHIEOMATEPUAIIOB), UCCIIEIOBAHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AJIFOMUHUS U THIPOKCH/IA [IMHKA, PEHICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «BakHeWImne MeTallyIibl U UX COCIMHEHUS.

XuMHs 4 OKpYsKAaIas cpeaa

BewectBa u MaTepuanbl B IOBCEJHEBHOM >KM3HM 4YeIoBeKa. be3onacHoe HCI0JIb30BaHUE
BEUIECTB M XUMHUYECKMX peakuuil B ObITy. IlepBas momomip mpu XUMHUYECKHX OXKOrax u
OTpaBJICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYyKarolen cpebl (MpeaenabHas JOMyCcTUMasi KOHIEHTpaLus
BemecTs, ganee — [1JIK). Poib xumun B pemeHun 5K0JI0rn4ecKux mpooiiem.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3IoB MaTepHajoB (CTEKIIO, CIIaBbl METAJUIOB, TOJUMEPHBIC MATEPHATIBI).

Mescnpeomemmnuie ceazu

Peanuzanusi MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 UCIOb30BaHNe KaK O0IUX eCTECTBEHHO-HAYYHBIX MOHATUHN, TaK U MOHSITHUH, SBISIONINXCS
CHUCTEMHBIMU ISl OTACJBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO01re ecTecTBEHHO-HAYYHbIE IOHATHUS: HAYYHBIN (paKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KJacCU(pUKalusi, NEPUOAUYHOCTb, HAONIOJEHHUE, OHKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEepEeHHe, MOJIETb, SIBICHUE, TAPHUKOBBIN 3()PeKT, TEXHOTIOTHS, MaTepHAIIbI.

®dusnka: Marepus, aroMm, DOJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHWJ, HW30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DSJIEKTPUUECKUN 3apsj, M[POBOAHUKH, IOJYIPOBOJHUKH,
JTURJIEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe€ COCTOSIHME BEIIECTBa, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAILITHYECKAasl PeIIETKA, CIIIaBbl, PU3NUECKIE BETMUYUHBL, €TUHUIIBI
U3MEpEeHUs, KOCMUYECKOE ITPOCTPAHCTBO, MIaHEeThl, 3B€3/1b1, CoHIIE.

buonorust: dotocunTes, apixaHue, O6uocdepa, sKocucTeMa, MUHEpaJIbHbIE YIOOPEHHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpanbl, TOpPHbIE TMOPOJbI, TOJE3HBIC
HCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS TPOTPaMMbl OCHOBHOTO 0OIIero oOpa3oBaHUs
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOMN JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMA W  JyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TPUHSATHIMH B OOINECTBE MPAaBUJIAMH U HOPMaMH IOBEICHHS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHHMS, CAMOPA3BUTHUS M COIIMATM3AIMN 00YYarOIIUXCSI.

JIMYHOCTHBIE PE3yNbTaThl OTPaXAalOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPUEHTAIMH M PAaCHIMPEHHE OIbITa JCATEIBHOCTH Ha e&
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTPpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIC/INI0, TIOHUMAHMs 3HAYCHUS XMMHUYCCKOH HAYKH B JKU3HH COBPEMEHHOTO OOIIEeCTBa,
CIOCOOHOCTH BIIQJIETh JIOCTOBEPHOW MH(OPMALUEH O MEPEIOBBIX JTOCTHKCHHUAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpPOWCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIUTAHUS:

NPEICTABICHUA O CONUAIBHBIX HOpPMax M IMpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE, KOMMYHHKAaTHBHOH  KOMIICTEHTHOCTH B OOINECTBEHHO TIOJIC3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOMH JICATEIILHOCTH TPHU BBIIOJHEHUN Y4EOHBIX, IIO3HABATEIBHBIX 32134,
BBIITOJIHEHNH XHMHUYECKUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IIPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIOMOIIM B Ipolecce ITON y4eOHOW AeATelNbHOCTH, TOTOBHOCTH
OILICHUBATh CBOE NIOBEJICHHE U MTOCTYITKH CBOMX TOBAPHIIEH C TIO3UIINU HPAaBCTBEHHBIX U ITPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCJIEICTBUNA MOCTYIKOB,;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE  MpPEJCTAaBICHUS O  BELIECTBE UM  XHMHUYECKOH  peakiud,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIIIOUINE OCHOBY JIS
TIOHUMAaHHMS CYIIIHOCTH HAYYHOM KapTUHBI MUPA, IPEJCTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS MIPUPOJIBI, B3AaNMOCBS3AX YEIIOBEKa C MPUPOAHON CPENIoid, O POJIM XUMHUH B TIO3HAHUH
3THUX 3aKOHOMEPHOCTEH;

MO3HABATEIIGHBIE MOTHUBBI, HAIPABJICHHBIC HA IIOJIYYCHHWE HOBBIX 3HAHUN IO XHMHH,
HEoOXoauMBbIe Ul OOBSCHEHHS HaOJI0JaeMbIX IPOLECCOB U SBJICHUH, IO3HABaTENIbHOM,
MHQPOPMAIIMOHHON M YNTATEIBCKON KYJIBTYPHI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIIHHON PaOOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPaTypOM, JOCTYIMHBIMH TEXHHUUECKUMH CpPEICTBAMU
UHGOPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyYEHMIO M TO3HAHHIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, TPOEKTHOW W HMCCIIEIOBATEILCKONW JEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HAMPaBJICHHOCTH ¥ YPOBHsI OOYUCHUS B JaJIbHEHIIEM;

4) hopMHUpOBaHUS KYJIbTYPbI 3I0POBbSI:

0CO3HAHME IIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIIIEHHS K CBOEMY 3/10pPOBBIO, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHWE TIOCIEACTBUHA W HEMPUATHE BPEIHBIX IPHBHIYCK
(ynorpeOyieHUsI aJKOTroJsi, HApPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBHI
0€30MacHOCTH MPU 0OPAIEHNN ¢ XUMHUYECKUMHU BEIIECTBAMH B OBITY M pealbHOM KU3HU;

5) TPy10BOT0 BOCIIMTAHUS:

UHTEpEC K MPAKTUIECKOMY U3YYCHHUIO MPO(GECCHid U TpyAa Pa3IuIHOTO POJia, YBAKEHHE K
TPYAY U pe3y/ibTaTaM TPYIOBOM ACSITSILHOCTH, B TOM YHCJIC HA OCHOBE TPUMEHEHHS TIPEMETHBIX
3HaHUH TI0 XUMHH, OCO3HAHHBIH BHIOOP WHAWBHIYAIBHOW TPACKTOPHH TPOJODKECHUS
o0Opa3oBaHUs C Y4E€TOM JMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHHU, OOIIECTBEHHBIX



WHTEPECOB W TMOTPEOHOCTEH, YCHEIHOW NPOo(hEeCcCCHOHATBLHON MeATeIbHOCTH W Pa3BUTHS
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B IPOGECCHOHATBLHON CPE/IE;

6) 9K0JIOrHY€eCKOr0 BOCIIUTAHUS

IKOJIOTHUYECKHU 1IeJIeCO00pa3HOe OTHONICHHUE K MPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe30macHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MpaBUil O€30MacHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIUX 3/I0POBbIO U JKU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MTOJTy4YaeMble IPU U3YYSCHUH XUMUH, AJIs pEIIeHU 3aj1a4,
CBSI3aHHBIX C OKPYXKAIOLIEH IPUPOJHON CPEAOM, JJISI NMOBBILIEHUS YPOBHS SKOJOTHYECKOU
KYJIBTYpPbI, OCO3HAHUS INI00ATBFHOTO XapaKTepa SKOJIOTHYECKUX MPOoOIeM M IMyTel MX pelleHus
MOCPEJICTBOM METOJ0B XMMUU, IKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MI03HABATEJIbHOW, KOMMYHUKATUBHOM M COLMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MerampenMETHBIX pe3y/lbTaTOB BBIIEISIOT 3HAYMMbIE A7 (OPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIOTE3a, (aKT, CUCTEMA,
MPOLIECC, KCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O
[EJIOCTHOW HAy4YyHOW KapTHHE MHUpa, U yHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (IIO3HABATEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpbIe 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TIJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHO 1eATeIbHOCTH.

Ilo3naBaTebHBbIE YHHBeEPCAJIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble Jiornueckue AeicTBUA:

YMEHHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJIEHUS TPU OCBOCHHHM 3HAHHI:
PacKpbIBaTh CMBICII XMMUYECKUX MOHITHH (BBIAEIATH UX XapaKTEPHbIE MPU3HAKU, YCTAHABIINBATh
B3aUMOCBSI3b C JIDYTUMH TIOHSTHSIMHU), UCIOJIB30BATh TMOHATUS I OOBSICHEHUS OTIEIhHBIX
(GakToB U SABJICHUIA, BRIOMPATh OCHOBAHMS U KPUTEPUH IS KTacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMHYECKUX PEaKIMi, yCTaHaBIWBATh MPUYHMHHO-CIIEJICTBEHHBIE CBSI3HM MEXIYy OOBEKTaMU
W3YYEHUS, CTPOUTH IJIOTUYECKUE PACCYKICHHUS (MHIYKTHBHBIC, NETyKTHBHBIC, MO AHAIOTHH),
JienaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHHS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIIOJIB3yeMble B XUMHHU, MPeoOpPa3OBHIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHH MOJICIbHBIE MPEACTABICHUSI — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMUYeckass (opmyla W ypaBHEHHE XHMHYECKOW peakuuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENIbHBIX 3a/ay, C Y4ETOM OSTUX MOJENbHBIX MPEJICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKA H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B N3yUaEMBIX MPOIIECCAX U SIBJICHUSIX.

ba3zoBble ucciieoBare/ibCKue 1eMCTBUA:

yMEHHE HCIOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAauyeCTBE MHCTPYMEHTA IO3HAHUS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3Bl IO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

NpUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AIMH W TPOBEACHHUIO YUYCHHUECKHX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 3a XOJ0M IMpoIliecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €TI0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJLI 1O pE3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOeNIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUI0B
1 (HOpM IIPEJICTABICHHUS, TTOTYIaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSPHAS TUTEpATypa
XUMHYECKOT0 COJIepKaHus, CIIpaBOYHbIe MocoOus, pecypcsl HTepHeTa), KpUTHUECKH OLIEHUBATh
MPOTUBOPEUNBYIO U HEJOCTOBEPHYIO HHPOPMAITHIO;



YMEHHE MPUMEHSTh Pa3INdHbIe METOJbI U 3alIPOChl IPU MOUCKe U 0TOOpe HH(popManuu u
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIMMBIX JIJIsl BBIMOJTHCHUS YU€OHBIX M MIO3HABATEIBHBIX 33134
onpeAeNéHHOro THIA, MPUOOPETeHHE OMbITa B 00JACTH HUCIHOJIB30BaHUS HH(OPMALIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUM, OBJIa/ICHHE KYJIbTYpOH aKTUBHOI'O MCIIOIb30BAHUS Pa3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
uH(pOpMAIllMM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4ll HECIOXKHBIMA CXEMaMH, IuarpaMMaMu,
IpyrumMu popmamu rpa UKk U UX KOMOMHAITUSMU;

YMEHHE WCIOJIh30BaTh W aHAIM3UPOBATH B TpOIecce y4eOHOW M HCCIEI0BATEIHCKOM
JEeSTEIIbHOCTH MH(POPMALIMIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJILCKOTO X0341CTBA U TPAHCIIOpTa
Ha COCTOSIHME OKPYKaroIel PUPOTHON CpeIbl.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

yMEHUsl 3aJaBaTb BONPOCHl (B XOJe auanora W (Wiau) ITUCKYCCHU) TIO CYIIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUsI PEACTABIATh MOMy4YEeHHBIE PE3yIbTaThl TO3HABATEIBHOMN JAESITETbHOCTH B YCTHBIX
W TMCbMEHHBIX TEKCTax; JelaTh MPE3CHTALMI0 PEe3yJbTaTOB BBIMIOJIHEHUS XHUMUUYECKOTO
JKCIepUMeHTa (J1aopaTOPHOTO OMBITA, JIAOOPATOPHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MTPOCKTA);

YMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOW MO3HABATEILHON U
MCCJIEI0BATENIbCKOM JIEATENbHOCTH TPHU PEHICHUH BO3HUKAIOUIMX IMPOOJIeM Ha OCHOBE yuéra
Oo0LIMX MHTEPECOB U COTJIacOBaHMS MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJIWHALIUS COBMECTHBIX JEHCTBUM, OMPEIEICHIUE KPUTEPUEB M0 OLIEHKE KayecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PerynasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUA:

YMEHHUE CaMOCTOSITEIBHO ONPEAENITh UENN ACSITENbHOCTH, MNIAHUPOBATh, OCYIIECTBIATh,
KOHTPOJIUPOBATh M TPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOIO JICSITEIILHOCTh, BHIOMpATH
Haubosee 3 GeKTUBHBIE CIOCOOBI pelIeHns Y4eOHbIX 1 T03HABATEeNbHBIX 33/1a4, CAMOCTOSTEILHO
COCTaBJIATh WJIH KOPPEKTUPOBATH MPEIIOKEHHBIA AJITOPUTM JICHUCTBUI MTPY BBITIOJIHEHUY 3aTaHHUI
C y4éTOM TONy4yeHHUs HOBBIX 3HAHUM 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsX,
OIICHUBATh COOTBETCTBUE MOJIYYCHHOTO pe3yjIbTaTa 3asBJIICHHOW I€JH, YMEHHE UCIIOJIh30BaTh U
AQHAJIM3UPOBATh KOHTEKCTHI, TPEAJIaraeMble B YCIOBUHU 3a/IaHUM.

MHNPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pPeE3yabTATOB IO OCBOCHHIO O00S3aTENBHOTO COAEPIKAHUS,
YCTAaHOBJICHHOTO JIaHHOW enepaibHOM pabodeil mporpaMMoi, BBIICIAIOT: OCBOCHHBIC
oOydJarmMMUCs Hay4YHbIE 3HAHUS, YMEHHs U CHOCOOBI JeWCTBUH, crenuduueckue s
npeAMETHOM 00sacTi «XHUMUS», BHIBI NEATCIBHOCTH TIO TOJYYCHHIO HOBOTO 3HAHUSA, €T0
WHTEPIIPETAIMH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIIHSX.

K konny oOydeHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
OTpaxkaTb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

® pPACKpPBIBATH CMBICI OCHOBHBIX XMMHYECKUX IMOHSATHUN: aTOM, MOJEKYJa, XUMUYECKUN

9JIEMEHT, TMPOCTOE BEIIECTBO, CIIOXKHOE BEIIEeCTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOJ/IHASI), BAJIECHTHOCTh, OTHOCHUTENIbHAsI aTOMHAas M MOJIEKYJsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI MAcca, MacCoBast J10JIs1 XUMHUYECKOTO DJIEMEHTa
B COCAWHEHHWM, MOJSIPHBIH 00BEM, OKCHA, KHUCJIOTa, OCHOBaHUE, COIlb,
3IEKTPOOTPHULIATENILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas peaklusl, Kiiaccupukanus
peakLMil: peakliMy COeIUHEHUS], PEaKLIUU PA3JI0KEHUSI, PEAKIIUN 3aMELIEHUsI, PEaKIINU
0oOMeHa, 2K30- M YHJIOTEPMHUYECCKHE PEAKIINH, TEIUIOBON 3P HEKT peakiuu, sIpo aToma,
AIIGKTPOHHBINA CIIOM aroma, aToMHas OpOWTanb, paauyC aromMa, XUMHUYECKas CBS3b,
MOJIIpHasl M HETOJIApHasi KOBAJIGHTHAs! CBSI3b, MOHHASI CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBast 10J1s1 BellecTBa (IPOLIEHTHASI KOHIICHTPALIMsI) B paCTBOPE;



WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHSATHH M TPUMEHSTH 3TH
MIOHSITHS TIPU OMTUCAHUH BEIECTB M UX TPEBPAIICHUI;

UCIIONIb30BaTh XHMHYECKYI) CHMBOJHUKY ISl COCTaBICHHS (OpPMyYN BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIINi;

OTIpEe/IeIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHEHMSX, CTENEHb
OKHUCJICHHUS DJICMCHTOB B OWHAPHBIX COCIMHEHUSX, MPHHAJICKHOCTh BEHIECTB K
onpeAenéHHOMY Kiaccy COeAMHeHH 1o QopmyrnaM, BHJ XUMHUYECKOW CBS3U
(xoBasIeHTHAs! U MOHHAs) B HEOPTaHUYECKUX COCIMHEHUSIX;

packpsiBaTh cMbIci [lepuonnueckoro 3akona [I. M. MeHneneeBa: 1€eMOHCTPUPOBATh
MOHMMAaHUE TMEPHOJUYECKON 3aBHCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nonoxenuss B Ilepuonuueckoil cucreme, 3aKOHOB COXPAHEHHUSI MacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHSI, 3aKOHAa ABOTaJipo;

ONMKCHIBATh M XapakTepus3oBaTh TabmuuHyio ¢opmy Ilepuoanueckoit cucTeMbl
XUMHUYECKHX JJICMEHTOB: pa3linyarTh IMOHATUS «rJIaBHas moarpymma (A-rpymma)» u
«moboynass mnoarpynna (b-rpymma)», maneie U OoONbIIME MEPUOABI, COOTHOCHUTH
0003HaYCHHSI, KOTOpPBhIE UMEIOTCS B Tabmuie «[leprogudeckas cucteMa XUMHYESCKHX
anemeHnToB J[. M. MenneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHUYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, o0Illee YHUCIO JJIEKTPOHOB U
pacnpeziefieHue UX MO0 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AIIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakiuu (10 YMUCIy W COCTaBy y4YaCTBYIOIIMX B PEAKIUU BEHIECTB, MO TEIUIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB Pa3TUYHBIX
KJIaCCOB, TOJTBEpKJas  ONHWCAaHWE TMPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUUH
COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIHil;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCUMOCTH OT MX KaueCTBEHHOTO COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKHUX MTPEBPAIICHUI B Pa3JIMYHBIX YCIOBHSIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA Mo (opMyJie COEIMHEHMSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOHN peakinu;

MPUMEHSTh OCHOBHBIE OMEpAIlUU MBICIUTEIHFHON NEATENbHOCTH — aHAllu3 U CHUHTE3,
cpaBHEHHE, 0000IICHHE, CHCTEMATH3alNI0, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
CIIEICTBEHHBIX CBSI3€d — JUIsl M3YYEHHUS CBOMCTB BEHIECTB M XUMHUYECKHX PEaKIIUH,
€CTECTBEHHO-HAYYHbBIE METO/IbI TO3HAHUS — HAOII0IeHNE, I3MEPEHUE, MOJISTTUPOBAHHE,
AKCIIEPUMEHT (peabHbI U MBICICHHBIN);

CleoBaTh MpaBWJIaM TIOJIb30BAaHUS XUMHYECKOW TMOCYyI0M W  1abopaTopHBIM
000opyIOBaHHWEM, a TAaKXe TMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
HMHCTPYKIIUSMU TIO BHITMIOJTHEHUIO 1a00paTOPHBIX XUMHUYECKUX OIIBITOB MO MOTYUYEHUIO U
cOOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJAa W KHUCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C OINPEAECIEHHON MAacCOBOM 0JIEW PaCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
U TIPOBOJIMTH XUMHUYECKHE 3KCIICPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIETOUYEH U
KHCIIOT C TIOMOIIBbIO HHIMKATOPOB (JIakMyC, peHoI(TalenH, METUIIOPAHK U JPyTHe).

K konny oOydeHus B 9 kjacce IpeaMETHbIE pe3ylbTaTbl HA 0Aa30BOM YpPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUI:

PacCKpbIBaTb CMBICII OCHOBHBIX XUMHWYCCKUX MOHATHI: XUMUYCCKUUI 3JICMCHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CII0)KHOE BEIIECTBO, BAJICHTHOCTD,
SJICKTPOOTPULATCIIbHOCTb, CTCIICHb OKHCJIICHHA, XUMHWYCCKAd PCAKIUA, XUMHUYCCKAA
CBSI3b, TEIUIOBOM A(PEKT peakiuu, MOJb, MOJSPHBIA 00BEM, PACTBOP, AJIEKTPOJIHUTHI,
HCOJICKTPOJIUTBI, JBJICKTPOJIUTUYCCKAA JUucConuanusa, pCeakuu HWOHHOIO 06MCHa,
KaTaJn3aTop, XHMHYECKOe paBHOBecHe, OOpaTMUMble W HEOOpaTUMbIE PEAKIIHH,



OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUH,  OKHUCIUTENb,  BOCCTAHOBHUTEIIb,
OKHCIICHHE€ M BOCCTaHOBJICHHE, AJIOTPONHs, aM(OTepHOCTb, XMMHYECKas CBS3b
(koBaJIeHTHasl, HOHHAs, MeETAJIMYecKas), KpUCTAJUIMUecKas peméTka, KOppO3Hs
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHYECKOM pEaKUuu, HpelelbHO JIOIyCTUMas
koH1eHTpauus [1JIK BemecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TMOHSATHI U MPUMEHSATH 3TH
MOHSITHS IIPU OMUCAHUH BEILECTB U UX MPEBPAIICHU;

UCIIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [UJIsl COCTaBieHHs (OpMyn BEHIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOIO COCTaBa, MPUHAAJIE)KHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIACCy COCNMHEHUH 1o Gopmynam, BUJ XUMUYECKOW CBsI3W (KOBAJICHTHAs, MOHHAS,
METAJIJIMYeCKasl) B HEOPraHMYECKHX COEIMHEHUSAX, 3aps/l HOHA MO XUMHYECKOH
dopMyiie, XapakTep Cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
€ro TIOHUMAaHHE: ONHCHIBATh U XapaKTepu3oBaTh Tabmuunyo Gopmy [leproanyeckoit
CUCTEMbl XMMHUYECKHX OJJIEMEHTOB: pa3linyaTh TMOHATUS «rjaBHas mnoarpynma (A-
rpynna)» u «mnobounas noarpynmna (b-rpynma)», manele u GoJbLIME MEPUOJIBI,
COOTHOCUTBH 0003HAUEHUS, KOTOPBIE UMEIOTCS B IEPUOINYECKOM TaOIHIIe, C YUCTOBBIMU
XapaKTEepUCTUKAMU CTPOEHHSI aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsjl sA1pa,
o0Iiee YUCIO AIIEKTPOHOB U paclpeiieNieHue X MO 3JIEKTPOHHBIM CIIOSIM), OOBSCHATH
o01Ire 3aKOHOMEPHOCTH B W3MEHEHHM CBOWCTB DSJEMEHTOB U HMX COCAMHEHUN B
Ipejienax MaJbIX EPUOJOB U INIABHBIX MOATPYII € YUETOM CTPOEHUS UX aTOMOB;
KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
3peKTy, M0 U3MEHEHUIO CTENICHEW OKUCIIEHUS] XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) 0OLIMEe U crHeuuduyeckrue XUMHUYECKHe CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPK/Iasl ONKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
VOHHBIX YPAaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKLU;

COCTaBJIATh YPABHEHUS DJIEKTPOIMTHUECKON TUCCOLMALMU KUCIIOT, HIEJI0YEN U COJIEH,
MIOJIHbIE U COKpALIEHHBIE YPAaBHEHUS pPeaKlMi HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
NOATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BeELIECTBAMU
pa3IMYHbIX KJIACCOB;

pacKpbIBaTh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3/INYHbIX YCIOBUSAX;

BBIUNCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeINHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOMN peakLnu;

coOyoiaTh MpaBHJia TOJIb30BAaHUS XUMHMUYECKOW TOCYyIOoM U J1abOpaTOpHBIM
o0opy/noBaHuEM, a TakKe IMpaBuia oOpalleHusi C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMHU T10 BBITOJIHEHUIO Ta00PAaTOPHBIX XUMHUUECKUX OTIBITOB I10 MOJTYYEHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIESCTB (AaMMHAKa M YTJIEKUCIIOTO rasa);

MPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAaUECTBEHHBII COCTaB PAa3IMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM TYTEM XJIOpUI-, OpoMuiA-, MOAMI-, KapOoHar-, ¢ocdar-,
CUWJIMKaT-, Ccynb(dar-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3y4EHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;



MPUMEHSTh OCHOBHBIC OTEPAIlUU MBICTUTEILHON NEATEIHbHOCTH — aHAU3 M CHHTE3,
CpaBHEHHE, O0000INEHHE, CHCTEMATH3AlMI0, BBISABICHUE MPHUUYNHHO-CIEICTBEHHBIX
CBSI3eH — JUI W3YYEHHs] CBOMCTB BEUICCTB M XMMHUYECKHX PEaKIUi, €CTeCTBEHHO-
HAy4YHBIC METObI IO3HAHUS — HAOJIOICHHE, H3MEPEHUE, MOICTTUPOBAHUE, YKCIIEPHUMEHT
(peanbHBIN U MBICTICHHBIH ).



TEMATHYECKOE INTAHUPOBAHHME

8 KUIIACC
Ne HanmenoBanmue pa3jiesioB u Komriecreo tacos JuiekTpoHHbIE (HUGPOBbIE)
n/n TeM MPOrpaMMbl Bcero KonTponsmrie TipaxTiaeckue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazjea 1. [lepBoHayaibHble XUMHYECKHE IOHATHS
Xumust — BakHast 00J1acTh
11 €CTECTBO3HAHUS U 5 0 5 bu6nmoreka [IOK
MPaKTUYECKOMN JIeSTeIBHOCTH https://m.edso0.ru/7f41837c
yesoBeKa
12 BemecTBa 1 xumMmmuueckue 15 1 0 bu6nmorexa LIOK
peakiuu https://m.edsoo.ru/7f41837c
Utoro no pazneny 20
Paznen 2. BaxHeiiliue npeacTaBUTe I HEOPraHUYECKUX BellleCTB
21 Bosnyx. Kucnopona. [lonsitue 6 0 1 bu6nmorexa LIOK
00 okcHax https://m.edso0.ru/7f41837c
29 Bogopoa. Ionsitue o 8 0 1 bubmmnoreka HOK
KHMCIIOTaX M COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nmorexa LIOK
OCHOBaHHSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubnuoreka [{OK
HEOPraHUYECKUX COCTUHECHUI https://m.edso0.ru/7f41837c
Hroro mo pazneny 30
Paznen 3. [lepuoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaeneeBa. CTpoeHune aToMOB.
Xumunueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU
[Iepuoanueckuii 3aKOH U
3.1 fiﬁﬁiﬁﬁﬁiii?eiﬁﬁaﬂ 1 7 0 0 bubmorexa [IOK
T https://m.edso0.ru/7f41837c
MenneneeBa. CTpoeHue
aToma



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

XUMHYECKas CBA3b.

3.2 OKHCIUTETBHO- 8 Bubmzorexa HOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKIINN

bubnunorexa LIOK

Hroro no paszery 15 https://m.edsg).ru/7f41837c

Paznen 4. HazBanue

Hroro 0

PesepBHOE Bpems 3 Bubmaorexa IIOK
https://m.edsoo.ru/7f41837c
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9 KVIACC

KoJsn4yecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM u@poBbie
Ne n/m Y —— pasi Beero Kontposbubie IIpakTuueckue glé p?:f oBAT e.?n,m)l e
padoThI padoThI pecypebi
Pa3znes 1. BemecTBo 1 XUMHYECKHE PeaKIUK
11 [ToBTOpEHME U yriyOJIeHHE 3HAHUHT 5 1 0 bubmuorexa [JOK
OCHOBHBIX pa3JIesioB Kypca 8§ Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 0 0 bubnuorexa [JOK
peaKiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS JUCCOIALIMS. 8 1 1 bu6mmoreka [IOK
XUMHYECKHE PEaKIIMU B PACTBOPAX https://m.edso0.ru/7f41a636
14 0 0 0
Utoro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
21 OO61mas xapakTepuCcTUKa XUMUYECKIX 4 0 1 bubnnoreka [JOK
snemeHTOoB VIIA-rpymmsl. ["ajgoreHs https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUUECKUX
2.2 BHGHI\ieHTOIf VIA?prrIHLI. Cepan eé 6 0 0 ﬁggglflﬁee%z&?ﬁ/? 112636
COCTMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX Bubmorexa [IOK
2.3 37eMeHTOB VA-rpymmsl. A30T, pocdop u 7 0 1 ]
N Py ocop https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKa XUMUYECKUX Bubmorexa [IOK
24 DTCMEHTOB IVA-rpymmet. Yreponn 8 ! 2 https://m.edso0.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro no paszneny 25
Paszgen 3. MeTa/LIBI 1 UX COCANHEHUS
3.1 OO01mure CBOMCTBA METAIOB 4 0 0 bubmorexa LHOK

https://m.edso0.ru/7f41a636
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bubmuorexa [JOK

3.2 Baxneiimme MeTamibl M UX COCIUHCHHS 16 hitps://m.eds00.ru/7f41a636
Hroro no pazaeny 20
Pa3znen 4. Xumusi 4 OKpysKaomas cpeaa
4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 3 bubnorexa [IOK
https://m.edsoo.ru/7f41a636
4.2 0
Hroro mo pazaeny 3
PezepBHOE Bpemst 3 bubmorexa LHOK
https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 68
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