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1L.IIOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XMMHH Ha YpPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHUS COCTaBIEHa Ha OCHOBE
TpeOOBaHUH K pe3yJbTaTaM OCBOCHMS OCHOBHOW 00pa30BaTENIbHOW MPOrpaMMbl OCHOBHOTO OOLIEro
oOpaszoBanus, mnpencrasieHHblx B ®I'OC OOO, a Takke Ha ocHOBe QenepaabHOi paboueit
IpOrpaMMbl BOCIIMTAHUS U C Y4ETOM KOHLENLUH IPernojaBaHusl yueOHOro mpeaMera «XUMHA» B
oOpa3oBaTenbHbIX opranu3aiusax Poccuiickoit @eneparuu Ha 6aze:

1. ®depepanbubiii 3axk0oH oT 29.12.2012 Ne 273-®3 «O06 oOpaszoBanum B Poccmiickoi
Denepamun» (ct. 12, 28).

2. ®I'OC ocHoBHOro o00mIero od6pa3oBaHusi — Tmpuka3 MuHnpocBenieanst Poccuu ot
31.05.2021 Ne 287 (c ©3MEHEHHSIMHU ).

3. ®OIl 000 — mnpukaz Munnpocsemnieanst Poccun ot 18.05.2023 Ne 370 B penmakuuu
npuka3oB oT 09.10.2024 Ne 704, ot 08.10.2025 Ne 729 u ot 10.11.2025 Ne 808. menHoO B
@OIT OO0 Bxoaut denepanbHas padodas IporpaMMa 1Mo XUMHH 0a30BOTO U YIITyOJIEHHOTO
YPOBHEHM.

4. Iucemo MunnpocsBemenusi Poccuu ot 02.03.2026 Ne 03-320 «O0 u3MeHeHUsIX B
D®OOID» — pa3bsCHSIET, 4TO U K KAKOMY CPOKY MEHSTh B 00pa30BaTeIbHBIX MPOTrpaMmMax.

5. @eaepaibHblii mNepeyeHb y4eOHMKOB — HOBbIM DIIY  yTBepka€H mpUKa3zoM
Munnpocsenienusi Poccun ot 22.06.2026 No 436 u neiictByer ¢ 3 aBrycta 2026 rona;
npexxHuil nepeuenb 2025 roga yTpaTuil CUiy.

6. Canmnrtapubie npaBuia CII 2.4.3648-20 u CanlluH 1.2.3685-21 — nns pacuéra Harpy3Ku.

7. JloxkanbHble aKThl WIKOJBI: TMOJIOKEHHE O pabouymx MporpaMmax, Yy4eOHBbIH TIUJIaH U
KaJeHAapHbld yueOHbl rpapuk Ha 2026-2027 yuyebHbI ron, paboudas mnporpamma
BOCIIUTAHHUS.

[IporpaMma mo XxuMuU JaET MpENCTaBICHHE O IIeNAX, oOmeil cTpareruu oOydeHus, BOCIIUTAHUS U
pa3BUTHS  OOYYaIOMIMXCS CPENCTBAMH y4eOHOTO TMpeaMeTa, YCTaHaBIMBAeT —00sS3aTeNbHOE
MpPEeIMETHOE Co/Iep KaHue, MPelyCMaTpUBAET paclpeesieHHe ero Mo KiaccaM M CTPYKTYpUpOBaHUE
Mo pazjesiaM W TeMaM MNPOrpaMMbl MO XHMHH, OIPEACISeT KOJMYECTBEHHBIC W KAueCTBEHHBIC
XapaKTePUCTUKU COJIep>KaHusl, PEKOMEHAYEMYIO TOCIEI0BaTeIbHOCTh M3YYCHHUS XUMHUU C
YUETOM MEXMPEIMETHBIX U BHYTPHIIPEAMETHBIX CBS3CH, JIOTUKH y4eOHOTO TPOIecca, BO3PACTHBIX
0COOCHHOCTEH 00yJaromuxcs, ornpeaenseT BO3SMOKHOCTU MpeIMeTa s peanu3aui TpeboBaHui K
pe3yabTaTaM OCBOCHHSI OCHOBHOM 0O0pa3oBaTelIbHON MpPOrpaMMbl Ha YpOBHE OCHOBHOTO OOIMIETO
o0Opa3oBaHus, a TakkKe TpeOOBaHUU K pe3yabTaTaM OOYYEHHs XMMHUU Ha YpOBHE IeNiel H3ydeHUus
IpeMeTa U OCHOBHBIX BHJOB y4eOHO-TTO3HABATEIHHOHN JAESATEIHHOCTH 00YYaIOUIeTrocs 0 OCBOSHUIO
yueOHOTO COIepIKAHMUS.

3HaHHEe XUMHUHU CIIY)KAT OCHOBOH g (OpMHpOBAaHUS MHUPOBO33pEHUS OOYYAIOMIETOCS, €ro
MPEJICTABICHU O MaTepuaIbHOM €IUHCTBE MHUPA, BAXHYIO POJIb HTPAOT (GOpMUpYEMbIe XUMHUEH
MPEJICTABJICHUS] O B3aUMOIIPEBPAICHUSAX DHEPTHH W 00 DBOJIOIHH BEIISCTB B MPHUPOJAC, O MyTIX
pelieHus rI00aTbHBIX IPOOJIEM YCTOMYHNBOTO Pa3BUTHS YE€JIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUIIEBOH M 3KOJOTHYECKON 0€30MacHOCTH, MPOOIIeM 31paBOOXPAHECHUSI.

H3zyuenue xumuu:

CIIOCOOCTBYET pean3alliil  BO3MOXHOCTEH JITIT  CaMOPa3BUTUSAN  (OPMHPOBAHHS  KYJIBTYPHI
JUYHOCTH, €€ 00IIel U GyHKIMOHAIBHON IPaMOTHOCTH; BHOCUT BKJIaJ B JOPMHUPOBAHUE MBIIIICHUS
Y TBOPUYECKHUX CIIOCOOHOCTEN 00YJarONuXCsl, HABBIKOB ~ UX CaMOCTOSTENIbHOW  y4eOHOM
NESTEIIbHOCTH, SKCIIEPUMEHTATbHBIX u HCCIIEIOBATENIbCKUX YMEHUH, HEOOXOUMBIX KaK
B TIOBCEJHEBHOW KHM3HHU, TaK M B NPO(ECCUOHATHLHOW ACSITEILHOCTH; 3HAKOMHT CO Crienu(ukon
HAYYHOTO MBIIIJICHUS, 3aKIIaIbIBAET OCHOBBI IIEJIOCTHOTO B3TJIsi[a HA EAMHCTBO IPUPOJIBI M YEIIOBEKA,
SBIISICTCST  OTBETCTBEHHBIM JTalioM B (OPMHUPOBAaHUHM  €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH
00yJaromuxcs; crnoco0CTByeT (HOPMUPOBAHHUIO IEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K IPUPOJIE, K YeJIOBEKY, BHOCHT CBOW BKJIaJl B 9KOJIOTHUECKOE 00pa30BaHNe 00yJaIOIIMXCS.



JlaHHble HampaBlIeHUsT B OOyYEHUM XHMHH OOECIICUMBAIOTCS CICHU(PUKON COIEpKaHUS y4eOHOTO
npeaMeTa, KOTOPbIi SBISETCS Melarornuecky aJanTUPOBAaHHBIM OTpa)kKeHHEM 0a30BOM HAyKH XUMUU
Ha ONPEIEIEHHOM dTarle €€ pa3BUTHS.
Kypc xumMuu Ha ypoBHE OCHOBHOrO oOmIero o00pa3oBaHUsI OPHEHTUPOBAH HAa OCBOEHHUE
00yJarouMMuUCd CUCTEMBbI MEPBOHAYAJIBHBIX MMOHSATUNW XHWMHHM, OCHOB HEOPraHUYECKON XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX OHATHUN OPTaHUYECKOW XUMUMU.
CtpyKTypa copepKaHus MporpaMMbl 10 XUMUU CHOPMHUPOBAHA HA OCHOBE CUCTEMHOT'O MOIX0/1a K e€
n3ydyeHuro. CoaepkaHue CKIIaJbIBACTCs U3 CUCTEMBI MMOHATUA O XUMUYECKOM 3JIEMEHTE U BEILECTBE
U CHCTEMbl MOHATHH O XMMHUYECKOW peakiuu. O0e 3TU CUCTEMBI CTPYKTYPHO OpPraHM30BaHbI IO
MPUHUMUITY IIOCJIEI0BAaTEIbHOIO pAa3BUTUSA 3HAHMM Ha OCHOBE TEOPETUYECKHX MPEICTaBICHUN
pPa3HOTO YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUsI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona /l. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XHUMUHU;

— Y4EHHS O CTPOCHUH aTOMa U XUMUYECKOH CBA3U;

— MpeACTaBICHUMN 00 NEKTPOIUTUUECKON AUCCOLMAIIMK BEIIECTB B paCTBOPax.
Teopernueckne 3HaAHUS PACCMATPUBAIOTCS Ha OCHOBE SMIIMPHUYECKHU IMOITYYEHHBIX U OCMBICICHHBIX
(GakToB, Pa3BUBAIOTCS TIOCICAOBATSIIBHO OT OJHOTO YPOBHS K JPYroMy, BBITOJHSS (YHKITUH
00BSICHEHUS! U TPOTHO3UPOBAHUSI CBOICTB, CTPOSHHUS U BO3MOXKHOCTEH MPAKTHUECKOTO MPUMEHEHHS
Y TIOJIyYEeHHS U3Y4aeMbIX BELIECTB.
OcBocHHE TIPOrpaMMBbI [0 XUMHUH CIIOCOOCTBYeT (DOPMHUPOBAHHIO IMPEICTABICHHUS O XUMHUYECKON
COCTABJISIFOLEH Hay4yHOW KapTHUHblI MHpa B JIOTMKE €€ CHUCTEMHOW IPUPOJbI, LEHHOCTHOTrO
OTHOIIICHUS K HAYyYHOMY 3HAHUIO U METOJlaM TO3HaHWs B Hayke. M3yueHne XMMUU MPOUCXOIUT C
MPUBJICYCHUEM 3HAHUM U3 paHee U3yYeHHBIX YUeOHBIX IpeaMeToB: «OKpyKaroIUui MUp»,
«buonorus. 5-7 knacce» u «Pu3uka. 7 Kiaccy.
[Tpu u3yyeHun XUMHUH TPOUCXOAUT (POPMUPOBAHHUE 3HAHUN OCHOB XMMHUYECKOW HAYKH KaK 00JIacTU
COBPEMEHHOTO €CTECTBO3HAHUA, MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa W KakK OJIHOrO0 W3
KOMIIOHEHTOB MHPOBOM KYJIbTYphI. 3a/1aya yueOHOro mpeaMeTa COCTOUT B (OPMHUPOBAHUH CHUCTEMBI
XUMUYECKUX 3HAHUM — BaXHEHITUX (PaKTOB, MOHSITHH, 3aKOHOB M TEOPETUUYECKUX TMOJIOKEHUH,
JOCTYIHBIX 0000IIeHU MUPOBO33PEHUECKOTO XapaKTepa, A3blka HAyKH, B IPUOOIIEHUU K HAyYHBIM
METO/IaM TO3HAHUS NIPU U3YUYEHUU BEIIECTB U XUMHUYECKUX PeaKIui, B GOPMUPOBAHUU U PA3BUTUU
MO3HABATENbHBIX ~YMEHUH W HUX TPUMEHEHUH B y4eOHO-TO3HABATENbHOW U y4eOHO-
MCCJIEIOBATENIbCKOM e TEIbHOCTH, OCBOCHUHM IMpaBUil 0€30MacHOr0 OOpalieHusi ¢ BEIIeCTBAMH B
MOBCEHEBHOM KHU3HH.

Ilpy wu3yyeHMM XHMHHM HA YPOBHE OCHOBHOro 00mero o0pa3oBaHUsi Ba)KHOe 3HAYEHHUe

npuodpesy TaKkue HeJiv, KaK:

— (hopMHpOBaHHE WHTEIJICKTYyaJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo0Opa3oBaHUIO,
COTPYJHUYECTBY, CaMOCTOSITEJIBHOMY TPHHSATHIO PEIICHUH, CIIOCOOHOW aganTHpOBaThC K
OBICTPO MEHSIFOIIMMCSI YCIIOBUSM KHU3HU;

— HampaBJICHHOCTb ~ OOyueHuss Ha  cHCTeMaTudyeckoe MmpuollieHue  oOydaromuxcs K
CaMOCTOATENIbHOM  TO3HABAaTEeIbHOW  JEATEIbHOCTH,  HAay4YHbIM  METOJaM  IO3HAHUS,
(hOopMUPYIOIIUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— obecrieyeHHe  YCIOBUH,  CHOCOOCTBYIOUIMX  MPUOOPETEHHIO  OOYYAIONIUMUCS  OIBITa
Pa3HOOOpa3HOW JEeATENHHOCTH, TIO3HAHWUS M CaMOITO3HAHMWS, KITFOUEBBIX HABBIKOB (KITFOUEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JIJISl PA3JIMYHBIX BUOB JI€ATEIbHOCTH;

— (opmupoBanue obmel (GpyHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM YHCIIE
YMEHHUI OOBSACHATh W OIEHUBATH SIBICHUS OKPYKAIOIIETO MHUpPA, WCIONB3Yys 3HAHUS U OIBIT,
MOJTyYEHHBIE TIPH W3yYEHUHM XHMHH, TMPUMEHATH UX TPH PEHICHUH MpoOJeM B IMOBCEIHEBHOM
KU3HU U TPYJIOBOM AESITEIBHOCTH;

— (hopmupoBaHre y OOYYAIOIIMXCS TyMAaHUCTUYECKHMX OTHOIICHUN, TOHUMaHUS I[IEHHOCTH
XUMHYECKUX 3HAHWUK Ji1 BBIPAOOTKU JKOJIIOTUYECKU IIEIeCO00pa3HOro TMOBEACHHS B OBITY U
TPYAOBON AEATEIHHOCTH B LEIAX COXPAHEHUS CBOETO 3J0POBbS W OKPYKAIOWIEH MPUPOIHOU
Cpelbl;



— pa3BUTHE MOTHBAIMM K OOYYCHMIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO M CAMOBOCIIMTAHMIO HA

OCHOBE YCBOEHHMsI 00IIeUeI0BEYECKUX LIEHHOCTEN, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY mpodus
Y HAINPaBJICHHOCTH JabHEHIIIET0 00yUeHHS.
JocTuxenne mesieii mporpaMMbl 0 XUMHUM 00eCIIeYUBAETCH PelleHneM CJIeYIOIUX 3a1a4:
-pruoOpeTeHne OO0yJalOIUMKCS 3HaHUH O (POPMUPOBAHMM CHUCTEMBl XMMUYECKHUX 3HAHUH —
BaXHEHIINX (DaKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKHUX IOJIOKEHUM, TOCTYIHBIX 0000IIeHHI
MHPOBO33PEHUYECKOT0 XapaKTepa, sI3blka HAayKH, B MPUOOIIEHNN K HAyYHBIM METOJAaM IO3HAHUSA
MIPU U3YYEHUU BEIIECTB U XUMUYECKUX peakluii, B (GOPMUPOBAHUU U PA3BUTUU MMO3HABATEIHHBIX
YMEHUH H HX TNPUMEHEHUH B Y4eOHO-TIO3HABATENBHOM U  y4eOHO-HMCCIIE0BATEIBCKOM
JeSITeIbHOCTH, OCBOGHUM IpaBUiI OE30MaCHOTO OOpalleHHs] C BEIIeCTBAMU B IOBCEIHEBHOM
KU3HM, O POJIM XUMUYECKOW HAYKU B IIPAKTUYECKOM ACSATEIBHOCTH JIIOJEH;
-OBJIaJICHUE YMEHUSAMH [POBOAUTH MCCIEIOBAHUS C  HCIOJIb30BAHMEM  XHMHYECKOIO
obopynoBaHus,
-OCBOCHHE MPUEMOB pabOThl C XHMMHUYECKOW HHQOpMAIMel, B TOM 4YHCIE O COBPEMEHHBIX
JOCTUKEHUSX B 00J1aCTH XUMUH, €€ aHAJIN3 U KPUTHUECKOE OLIEHUBAHUE;
-BOCIIUTAHUE XMMHYECKM W HKOJIOTMYECKH T'PAMOTHOM JHMYHOCTH, TOTOBOM K COXPaHEHHUIO
COOCTBEHHOTO 3/IOPOBBSI M OXPaHbl OKPYKAIOIIEH CPE/IbI.

Mecto y4yeOHOrO0 nmpeamera.

B cucteme ocHoBHOrO 00111€TO 00pa3oBanus «buonorusy», usyyaemas Ha 6a30BOM YpOBHE, SIBISIETCS

00s13aTeIbHBIM y4eOHBIM MTPEIMETOM, BXO/ISIIMM B COCTaB MPEeAMETHOM 0b1actu «EcTecTBEHHO-

Hay4HbIE TIPEIMETHI».

OOmee 4YMCIO YacoB, OTBEAEHHBIX Ul M3Y4YEHHs] XMMHMHM Ha YPOBHE OCHOBHOIO OOIIEro

obOpasoBanus, coctaBiseT 136 gacoB: B 8 kitacce — 68 yacoB (2 yaca B Hemeno), B 9 kiacce — 68

4yacoB (2 yaca B HE/IEIIO).



2.COAEP)XAHUE YYEBHOI'O IIPE/IMETA.

8 KJIACC
1.IlepBoHauyajibHbIe XUMHYECKHE TOHATHS.
[Ipenmer xumuu. Ponb XMMUM B KW3HU 4YEJIOBEKA. XMMHUA B CHUCTEME HayK. lejla W BELIECTBA.
®du3nuecKue CBOMCTBA BEUIECTB. ATperaTHoe cOCTOsiHuE BeulecTB. [loHsATHE 0 MeTOAaX MO3HAHUS B
xumud. Yucrteie BemecTBa 1 cMecu. CriocoObl pa3ienieHus] CMecei.
ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JeMEHThl. CHUMBOJIBI XMUMHUYECKUX 3ieMeHTOB. [Ipoctsie u
CJIOKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.
Xumuyeckasi popmyia. BarieHTHOCTh aTOMOB XMMUYECKUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemecTB. OTHOCUTENbHAsT aToOMHast Macca. OTHOCUTENbHAs MOJICKYJIApHas Macca. MaccoBas JoJis
XUMHUYECKOI'O AJIEMEHTA B COCIMHEHHH.
KommmuectBo BeniectBa. Mosb. MonsipHas macca. B3auMOCBSI3p  KOJMYECTBA, MacChl M YHCIIA
CTPYKTYPHBIX €IMHHUII BelecTBa. Pacu€Tsl o Gpopmynam XUMHUYECKUX COEIUHEHUH.
dusnueckue U XUMHUYECKUE SIBICHHUS. XUMHYECKash peakiusi v e€ MpU3HaAKh. 3aKOH COXpPaHEHUS
Macchl BellecTB. XuUMUYeckue ypaBHeHUs. Kiaccudukamuss XUMUYECKHX peakiuil (coenuHeHus,
pa3liokKeHUs1, 3aMEILIEHUsI, 0OOMEHA).
Xumuueckuit IKcnepumenm:
3HaKOMCTBO C XMMHYECKOH MOCYAOH, MpaBmiiaMy paboThl B 1a00paTOpuu U MpuéMaMu oOpaleHus ¢
1abopaTopHBEIM  000pYJOBaHHEM, W3yYeHHE W ONUCaHUue (U3MYECKHX CBOWCTB 0OO0pa3IoB
HEOPraHMYECKUX BEIIEeCTB, HaOmoIeHne Gpuznyeckux (IUIaBJICHUE BOCKA, TasHUE JIbJa, pacTUPaHUE
caxapa B CTYyNKe, KAIICHHE W KOHJEHCAIMsA BOJbI) U XUMHUYECKUX (TOpEHHE CBEYH, MPOKATUBAHUE
MEIHOW MPOBOJOKH, B3aMMOJEWUCTBHE MeJla C KHCIOTOM) SIBJICHHM, HAOMIOACHHE M OINHUCaHUE
IPU3HAKOB MPOTEKaHUS XUMHUYECKHX peakluil (pas3jioKeHHe caxapa, B3aUMOJCHCTBUE CEpHOM
KHUCTIOTHI C XJIOpUAOM Oapusi, pasnoxenue ruapokcuna meau (1) mpu HarpeBanuu, B3auMoielicTBHE
kene3a ¢ pactBopoMm coiu Menu (II), nzyuenue crocoboB paszeneHus cMeceil: ¢ MOMOIIbI0 MarHuTa,
bunbpTpoBaHMe, BBIMApUBaHHUE, AUCTUIUIALMA, XpoMmaTorpadus, MpoBEACHHE OYUCTKU MOBAPEHHOMN
COJIU, HAOJIOJIEHWE W OIMKCAHHE PEe3yJbTATOB IPOBEACHHS OIbITA, HLIIOCTPUPYIOMIETO 3aKOH
COXpaHEHUsS MACChI, CO3JaHHE MOJIeTICH MOJIEKY (IIapOCTEPIKHEBBIX ).
OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKOIIHUXCS.
PackpbIBaTh CMBICT U3y4aeMbIX TOHSATHUH.
PackpriBaTh posib XUMHH B IPUPOJIC U KU3HH YETIOBEKA, €€ CBSI3b C APYTHMHU HAyKaMHU.
Pa3nuuate yucThIe BElIECTBA U CMECH; OJTHOPOHBIE U HEOJHOPOIHBIE CMECH.
Paznuuars Gpusnueckre 1 XUMUYECKUE SIBICHHUS.
CrnenoBaTh aJropuT™MaM HCIOJNB30BAHMS OKCIIEPUMEHTAIbHBIX METOJAOB — HAONIOACHUS U
HKCIIEPUMEHTA.
HabGmronate 1 onuchiBaTh OOBEKTHI MIPU MPOBEACHUH JAEMOHCTPALUNA M Ja00paTOPHBIX OIBITOB IO
M3y4eHUI0 (PU3NUECKUX CBOMCTB BEIIECTB, CIIOCOOOB pa3/ieNICHUsI CMECEH BEIeCTB.
[IpoBOIUTH XUMUYECKUN HKCIIEPUMEHT NP pa3/IeJICHUU cMeceil (Ha mpuMepe OYMCTKUA MOBAPEHHOU
COJIN) B X0JI€ TPAKTUUECKOU paboThI Ne 2,
CrnenoBarh MpaBWJIaM IMOJIb30BAHMSI XUMHUYECKOW MOCYNOW M JTabOpaTopHBIM 00OpyAOBaHUEM, a
TaKKe TpaBuiIaM OOparieHusi ¢ XMMUYECKHUMH BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIMEH TP
BBITIOJTHEHUH MPaKTU4Yeckoi paboTsl Ne 1.
BricTpanBath pa3BEpHYTHIE MUCHMEHHBIE U YCTHBIE OTBETHI C OMOPOI Ha HHGOPMAIIHIO U3 YIeOHUKA
U CHPABOYHBIX MATE€pPUATOB, I'PAMOTHO MCIOJb30BaTh HM3YUYECHHBIM MOHATUHHBIM ammapar Kypca
xuMun OnpenensiTh TpU3HAKA XUMAYECKUX PEAKIIUN, YCIOBUS UX TPOTCKAHUSI.
OOBSICHATH CYIIHOCTh (PU3NUYECKUX U XUMUYECKHX SBICHUIN C TOYKU 3PEHHSI aTOMHO-MOJIEKYISIPHOTO
YYEHHS.
KrnaccudunupoBaTh XUMUYECKUE peakluu (IO YUCITY M COCTaBY PEarupyromux U oOpa3yroIuxcs
BEIIIECTB).
CocraBmsate (GopMyiabl OWHAPHBIX BEMIECTB IO BAJCHTHOCTH U OMNPEACTSATh BAJICHTHOCTH I10
dbopmynam BeriecTB. PaccTaBiasaTs k03P PUIMEHTH B ypaBHEHUSIX XUMUYECKUX PEAKIIUM.
Habmronate u onuckiBaTh 00BbEKTHI IPU MIPOBECHUH IEMOHCTPAIIMH U 1a00paTOPHBIX OIBITOB.



[TpoBoauTh BBIYHCICHUS MO (GOpMylaM XHMHYECKUX COCAMHECHUNW W YPAaBHCHHSIM XUMHYECKHX
peaKkIui.

[TpuMeHSITh €CTECTBEHHO- HAyYHbIC METO/IbI TIO3HAHMSI (B TOM YHCIIe HAOIIOJCHHE, MOICIHPOBAHHE,
9KCIIEPUMEHT U OCHOBHBIE ONEPALlU MBICIUTEILHOM IeATENbHOCTH (CpaBHEHHE, KIIacCU(pUKALIUs)
BricTpanBath pa3BEpHYTHIE MMCHMEHHBIC H YCTHBIC OTBETHI C OMOPOH HA MH(OPMALIHIO U3 YIeOHUKA
Y CIPABOYHBIX MATE€pPUAIOB, I'PAMOTHO MCIOJIb30BaTh HM3YYECHHBIM NOHATUHHBIN amnmapar Kypca
XUMUH.

2.BakHelilIMe MpeacTABUTEIH HEOPraHMYEeCKUX BelleCTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucinopon — snemeHT u mpocroe BemiecTBo. Haxoxnenue
KHUCTIOpoJla B TMpHpoje, (u3MuUecKue W XUMHYECKHe CBoiicTBa (peakuuu Tropenus). OKCHIBL
[Tpumenenue kucinopoga. CrnocoObl MOTYYSHHS] KHCIOpOJAa B J1a0OpaTOPUU M MPOMBIIUICHHOCTH.
KpyroBoport kucnopona B mpupoje. O30H — alsioTporHas MoAu(pUKAIHS KUCIOPOAa.

TennoBoil 3G HeKT XMMUIECKON peakiny, TEPMOXUMHUYECKUE YPAaBHEHHS, K30~ H SHJO0TEPMUUYECKHE
peakiuu. TorumBo: yroib W MeTaH. 3arps3HEHHE BO3/yXa, YCUJICHHE MapHUKOBOro 3ddexra,
pa3pyLICHUE 030HOBOIO CJIOA.

Bopopon — snemeHT M mpocToe BemiecTBo. HaxokaeHue Bomopoda B mpupone, (u3uueckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI TIOTy4deHusI. KUCIIOTHI U COTH.

Monsipabiii 00bEM Ta30B. Pacu€Tsl Mo xuMuyeckum ypaBHeHUsIM. Dusndeckue cBorcTBa Boabl. Bona
KaK pacTBOpUTENb. PacTBOPBL.

HacpllienHble 1 HEHACBIIEHHBIE PacTBOpBI. PacTBopMMOCTH BelmecTB B Boje. MaccoBast A0Jist
BEILECTBA B pacTBope. XUMUYECKUE CBOMCTBA BoAbl. OcHOBaHMs. Poib pacTBOpPOB B MpUpPOJE U B
JKU3HM YesioBeka. KpyroBopoT BObI B IPHUPOAE. 3arpsi3HEHUE NMPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJ.

Knaccudpukanus  Heopranmueckux  coeamHeHmid.  Oxcunel.  Krnaccudukamuss — OKCHJIOB:
coneoOpa3ymoire (OCHOBHBIE, KUCIOTHBIE, aM(doTepHble) U HeconeoOpasyromme. Homenknatypa
OKCcHA0B. DU3MUECKHNE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydyeHne okcuaos.

OcHoBanus. Knaccuduxarus ocHoOBaHuUi: MIENOYM U HEpACTBOPUMBIE OcHOBaHHs. HomeHknaTypa
OCHOBaHMU. PU3MYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHMi. [lomyueHrne oCHOBaHU.

Kucnotel. Knaccudukanus xucnor. Homenknarypa kuciot. Ouznyeckue U XUMUYECKHUE CBOMCTBA
kucnot. Psag akruBHoctu metaiuioB H. H. bekerosa. [Tonyduenue kucior.

Comu. Homenknatypa conieid. @u3nueckue 1 XUMUYECKHE CBOMCTBA COJIEH.

IToy4yenue comnen.

['eneTnueckas CBA3b MEXAY KJIaCCAMU HEOPTAHMYECKUX COCTMHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OMNpeAeNieHue COAEpKaHMs KHUCIOpoJa B BO3AyXe, IMONy4YeHHe, COOUpaHue,
pacrio3HaBaHUE W M3YYECHHE CBOMCTB KHCIOpPOAA, HAOIIOJEHHWE B3aUMOJICUCTBUS BEIIECTB C
KHCIIOPOJIOM M YCJIOBHMS BO3HHMKHOBEHHUS M MPEKpAILEHUsS TopeHus (mokapa), O3HAKOMIIEHHE C
oOpasramMu OKCHIIOB U OMMCAHUE WX CBOWCTB, MOJyUYCHHE, COOMpaHHUE, PACTIO3HABAHUE U M3YUCHHE
CBOICTB BoJOpoAa (TopeHue), B3ammojeicTBue Bogopona ¢ okcuaoM wMeau (II) (BozmoxkHO
WCIIOJIb30BaHNWE BHUCOMATEpUAIOB), HaOMIOIEHHE OOpa3lloB BEMIECTB KOJWYECTBOM | MOJb,
UCCJIEIOBaHNE OCOOEHHOCTEN PacTBOPEHHSI BEIIECTB C Pa3IMYHON pacTBOPUMOCTHIO, IPUTOTOBICHUE
pPacTBOpPOB C OMNpPEIETEHHOM MAacCOBOM JI0JIEH PAaCTBOPEHHOIO BENIECTBA, B3aUMOIEHCTBUE BOJIBI C
MeTaliaMu (HaTpyueM M KalbllieM) (BO3MOXKHO HCIIOJIb30BaHHE BUACOMATEPUAIOB), UCCIIEIOBAHHE
00pa3IoB HEOPTaHMYECKUX BEIIECTB pPAa3MYHBIX KJIACCOB, HAOMIOJICHWE W3MEHEHHUS OKPaCKU
WHIMKATOPOB B pacTBOpax KHCIOT W IIeNouel, u3ydeHue B3aumojneicTBus okxcuma meau (II) c
pacTBOPOM CEpPHOM KHUCJIOTHI, KHCJIOT C METaJUIaMH, pEAKIUN HEUTpaliu3aluu, MOJy4YEeHHE
HEpPacCTBOPUMBIX OCHOBAaHMM, BBITECHEHUE OJHOTO METajljla JIPYTMM M3 PacTBOpPA COJIM, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a7a4 MO TeMe «BakHelme KJ1acchl HEOPraHWYECKUX COEAUHEHUI.
OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4YAKOIIHUXCS.

Hcnonp30BaTh XUMHYECKYI0 CHMBOJIMKY [UIsl COCTaBiI€HHUS ()OpPMYJNl BEIIECTB, MOJEKYISIPHBIX
YPaBHEHUN XUMUYECKUX PEAKIUN C y4aCTUEM KHUCIOPOIA.

XapakTepu30oBaTh (OMUCHIBATh) COCTaB BO3AyXa, (PU3HUECKHE M XMMHYECKHE CBOMCTBA KHUCIOPOAA,
CIIOCOOBI €T0 MOTYYCHHS, IPUMEHEHHE U 3HAYCHHE B IPUPOJC U KU3HU YETIOBEKA.

CpaBHMBATh peaklUy TOPEHUS U MEJIJIEHHOTO OKUCIICHHUS.



OOBACHATH CYLTHOCTH SKOJIOTUYECKHUX MPOOIIEM, CBSI3aHHBIX C 3arpsiI3HEHUEM BO3yXa.

CnenoBath mpaBuiiaM 6€30MacHOl paboThl B TaOOPATOPHUH MPHU HUCIOIH30BAHUH XUMUYECKON MOCYAbI
¥ 000pyIOBaHMs, a TAKXKE MPaBUJIaM 0OpaIleHHs ¢ TOPIOUYMMH BELECTBAMHU.

[InanupoBaTh U OCYIIECTBIATH HAa MPAKTUKE XUMHUYECKHUE IKCIIEPUMEHTHI, IIPOBOJIUTH HAOIIOACHMUS,
JieNaTh BBIBOJBI IO pPE3ylbTaTaM OHKCHEPUMEHTAa NpPU MPOBEIEHUH JaOOPATOPHBIX OIBITOB U
MPAKTUYECKON pabOTHI.

BrryncnsaTh KOJIMYECTBO BeNIecTBa, 00BEM Tasa 1mo GopMyliam.

Y4acTBOBaTh B COBMECTHOI paboTe B TpyIIIie.

BricTpanBath pa3BEpHYyTHIC TMCbMEHHBIC U YCTHBIE OTBETHI C ONOPON HAa WHPOPMALIHIO U3 ydeOHUKA
U CIPAaBOYHBIX MaTEpUAIIOB, I'PAMOTHO HCIOJB30BaTh HM3yYEHHBIM MOHATUHHBIA ammapar Kypca
XUMHHU. PackppIBaTh CMBICT U3y4aeMbIX MOHATUN U MIPUMEHSATH 3TH MOHATUS [IPH ONUCAHUU CBOWCTB
BEIIECTB U UX MPEBpaIllCHUH.

XapakTepu3oBaTh (OMHCHIBATh) (U3UYECKHE M XHUMHUYECKHE CBOWMCTBAa BOJOPOJA, CHOCOOBI €ro
MOJIyYeHUsl, IPUMEHEHUE.

Cobuparp mpubop ans MOMydYeHHS BoOJOpoja. VCmonbp30BaTh XUMHUYECKYIO CHMBOJHKY IS
coctaBieHus: (GopMyN BEHIECTB, MOJEKYJSIPHBIX YpaBHEHUN XHMHUYECKUX pEaKUuid C ydacTueM
BOJIOPOJIa. BBIUMCIIATE MOJPHYIO Maccy BEIIECTB; KOJHMYECTBO BEHIECTBAa, O0OBEM rasza, maccy
BEIIIECTBA,

[TpoBoAUTH pacu€Thl MO ypaBHEHUSM XUMUYECKUX PEAKIIHMi: KOJIHMYecTBa, 00bEMa, MacChl BEIeCTBA
110 U3BECTHOMY KOJIMYECTBY, 00BEMY, MACCE PEAreHTOB HIIU MPOYKTOB PEAKIIHH.

CrnepnoBath mpaBuiiaM 6€30MacHOi paboThI B 1a00PATOPHUH MPH HCIIOIH30BAHUH XUMUYECKON OCY/IbI
1 000pyIOBaHUS, a TAK)KE TIPABHIIaM OOpPAIIEHUS C TOPIOYUMU BEIIECTBAMHU B OBITY.

[InanupoBaTh U OCYIIECTBIATh HA MPAKTUKE XMMHUYECKHUE IKCIEPUMEHTHI, TPOBOAUTh HAOIIOICHUS,
JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM dKCIIEPUMEHTA.

Y4acTBOBaTh B COBMECTHOM pabore B rpymnme. PackppiBaTh CMBICT H3y4aeMbIX MOHATUH U
NPUMEHSTHh TH TOHSATHS MPH ONKCAHWM CBOWCTB BEUIECTB M WX IpEBpalleHUN. XapaKTeph30BaTh
¢du3nUeckre 1 XMMMYECKHE CBOMCTBA BOJIbI, €€ POJIb KaK paCTBOPUTEIIS B IPUPOAHBIX Ipolieccax.
CocTaBisTh YpaBHEHHS XUMUYECKHX PEAKIUH C y9acTHEM BOIBI.

OOBACHATH CYHUIHOCTh SKOJIOTMYECKUX IPOOJIeM, CBA3aHHBIX C 3arpsA3HEHUEM HPUPOJHBIX BOJ,
CHOCOOBI OYUCTKH BOJBI OT IIPUMECEH, MEpPHI IO OXpaHe BOJ OT 3arps3HEHUSI.

[TnanupoBaTh U OCYLIECTBIATh HA MPAKTHKE XUMHUYECKHE HKCIEPUMEHTHI, TPOBOIUTH HAOIIOACHNU,
JieNaTh BBIBOJBI IO PE3YJbTaTaM OHKCIEPUMEHTa NTpPHU TPOBENEHUH JaOOPATOPHBIX OIBITOB W
PaKTUYECKON paboThI.

CnenoBath mpaBuiiaM 0€30MacHOM padoThI B TaOOPATOPHUU NPHU UCTOIb30BAaHUN XUMUYECKON MOCYAbI
U 000py/IOBaHMSL.

[TpoBOIUTH BBEIYMCIICHUS C TPUMEHEHHEM TIOHSTHS «MacCOBast JI0Jsl BEIIECTBA B PACTBOPEY.
BricTpanBath pa3BEpHYTHIE TMCHBMEHHBIE U YCTHBIE OTBETHI C OMOPON Ha MH(pOpPMAIHIO U3 yuyeOHUKa
U CIPAaBOYHBIX MAaTEPUAIIOB, TPAMOTHO WCIIOJIb30BaTh W3YUEHHBIH IMOHATHHHBIA ammapaT Kypca
xumuu. KiaccuduuupoBaTth n3ydaeMble BEIIECTBA 10 COCTaBY U CBOMCTBAM.

CocrtaBnarhe (HOpMyJIbl OKCHIOB, KHCJIOT, OCHOBAaHWH, COJIEM M Ha3bIBaTh WX IO MEXKIyHAPOIHOU
HOMEHKJIaType.

[IporHO3UpOBaTh CBOWCTBA BEMIECTB HAa OCHOBE OOIUX XWMHUYECKHX CBOWCTB H3YYEHHBIX
KJIACCOB/TPYII BELIECTB, K KOTOPHIM OHH OTHOCSITCS.

CocCTaBisTh MOJICKYJSIPHBIC ypaBHEHHS PEAKIMiA, WUTIOCTPUPYIOIINX XWMHYECKHE CBOWCTBA M
CHOCOOBI  TMOJIyYEHHsI BEIIECTB M3Y4YEHHBIX KIACCOB/TPYII, a TakkKe IOATBEPKAAIONIINX
TeHETUYECKYIO B3aUMOCBSI3b MEXKTy HUMH.

[Tpon3BOIUTH BHIYMCIIEHUS IO YPABHEHUSM XUMHUECKUX PEAKIINH.

[TmaHupoBaTh W OCYIIECTBIATH HA MPAKTHKE XUMHUYECKHE YKCIIEPUMEHTHI, TPOBOIUTH HAOIOACHNS,
JenaTh BBIBOJBI IO pE3ylbTaTaM OAKCIEPUMEHTAa NpU TPOBEICHHM J1a0OpPATOPHBIX OIBITOB U
nmpakThueckux pador. CremoBaTh TmpaBujiaM 0Oe30macHOM pabOTel B JIAOOpaTOpPHH  TIPH
UCTIOJIb30BAaHUN XUMHUYECKON TIOCYIbI M 000PYIOBAHMUSL.

BricTpauBath pa3BEpHyThIe TUCHbMEHHBIE U YCTHBIE OTBETHI C ONOPOM Ha MHGOPMAIUIO U3 yUYeOHHKA
U CIPAaBOYHBIX MAaTEpUAIIOB, TPAMOTHO HCIIOJIb30BaTh W3YUEHHBIH MOHATUHHBIA ammapaT Kypca
XUMUH.



3.Ilepuonnyeckuii 3akoH u Ilepuoaumyeckass cucremMa xumMuuyeckux »3viementoB JI. H.
MenpeneeBa. Ctpoenne aTtoMoB. XuMu4Yeckass cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peaKuum.

[lepBple TOMBITKK KiIacCHU(DHUKAIMM XUMUYECKUX JJIEMEHTOB. [lOHSATHE O Tpymmax CXOMHBIX
9JIeMEHTOB (IIE€JIOYHbIE U IIEIOYHO3EMENbHbIE METaJUlbl, TajloreHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEepHBIC OKCUIBI ¥ TUAPOKCHUJIBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xumudeckux sieMeHtoB JI. M. Menpaeneena.
Kopotkonepuoanas u niuHHONIEpHOAHAsS Gopmbl [Teprogudeckoli CHCTEMbI XUMUYECKIX JIEMEHTOB
H. . MenneneeBa. Ilepuoast u rpynmnbl. OU3MYECKUH CMBICH MOPSAKOBOIO HOMEpPA, HOMEPOB
MepHo/ia U TPYIIIBI AJIEMEHTA.

Ctpoenne atomoB. CoctaB atoMmHbIX sjaep. M3otombl. OnekTpoHbl. CTpOoeHHE 3IEKTPOHHBIX
00050uek aToMOB nepBbIX 20 xuMuyeckux s1nemeHToB [lepuonuueckoit cucrems! 1. V1. Mennaeneena.
XapakTepucTuKa XMMHUYECKOIO 3JIEMEHTa 1o ero nosioxkeHuto B Ilepuommueckoit cucreme JI. W.
Menneneesa.

3aKOHOMEPHOCTU H3MEHEHUs paguyca arTOMOB XHMHYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue llepumonuueckoro 3akoHa u Ilepuogumyeckoll cUCTeMbl XUMHUYECKHX 3JIEMEHTOB IS
pa3BUTHUsA Hayku U npakTuku. [. 1. MenzaeneeB — yu€Hbli U TpaxaaHUH.

Xumndeckas cBa3b. KoBanenTHas (1oJispHas ¥ HETIOJISIpHAsi) CBSI3b.

DIIEKTPOOTPULIATETbHOCTh XUMUYECKUX 3JIeMEHTOB. MloHHas CBs3b.

Crenens okucierusi. OKUCIUTEIHHO--BOCCTAHOBUTEIbHBIC PEAKIIIH.

[Ipoueccol oOkucaeHUs: U BOCCTaHOBIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3ydeHue OOpas3IOB BELIECTB METANIOB M HEMETAIJIOB, B3aUMOACMCTBHE THJIPOKCHIA IIMHKA C
pacTBOpamMu KHUCJIOT U IIENOYEH, MPOBEJACHUE OIBITOB, HLUTFOCTPUPYIOIIUX MTPUMEPHI OKUCITUTEIIBHO-
BOCCTAaHOBUTENBHBIX PEAKIUi (TOPEHUE, PEAKIIUU PA3NIOKEHHUs, COSTUHEHHUS).

Meoscnpeomemnunie ceasu.

Peanuzanus MeXNpeIMETHBIX CBS3€H MpU HM3YyYEHUU XUMHUHU B 8 KJacce OCYIIECTBISETCS uepes
WCIIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO--HAYYHBIX TMOHATHNM, TaK W TIOHSATHH, SBIISIOIIUXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKIIA.

OO0me ecTeCTBEHHO--HAYUHbIE TIOHSTHS: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJIN3, CHHTE3,
KIacCU(pUKalUs, TMEePUOJUIHOCTh, HAOMIOJIEHUE, OHKCIEPUMEHT, MOJEIMPOBaHUEe, H3MEpPEHUE,
MO/I€JIb, SIBIICHHE.

®u3nka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIbI, PAIMOAKTUBHOCTD,
MOJIEKYJIa, AJIEKTPUYECKUN 3aps]l, BEIIECTBO, TEIO, 00BEM, arperaTHOe COCTOSHHE BEIIeCTBa, ras,
busznuecKre BEIMYUHBI, €IMHULIBI H3MEPEHUS, KOCMOC, TIaHETHhI, 3BE3/1b1, COHIIE.

buonorus: ¢porocuntes, npixanue, Guocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MHUHEpabl, TOPHBIE TMOPOJIbI, TOJE3HBIE HCKOMAEMBbIE,
TOIUTMBO, BOJTHBIE PECYPCHI.

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKIIHUXCS.

PackppIBaTh CMBICIT MEPUOTUIECKOTO 3aKOHA.

OnuceiBath cTpoeHue Ttabmumbl «lleproguueckas cucrtema XuMHU4Yeckux diementoB J[.U.
MenneneeBay.

MopenupoBaTh CTPOCHHE aTOMa, YIHEPreTUYECKUX YPOBHEW U MOAYPOBHEN MPHU MOMOILIHU PUCYHKOB,
AIIEKTPOHHBIX KOH(UTYpAIil U AMEKTPOHHO- Ipaduyeckux Gopmyt.

[TosicHATh PU3NIECKHUI CMBICI TTOPSIKOBOTO HOMEPA, HOMEPOB MEPHOJIa U TPYIIIIHI SJIEMEHTA.
XapakTepu3oBaTh XUMHUYECKHE DJIEMEHTHI TMEPBBIX TPEX TMEPUOAOB, Kaauid, KaIbIMA H WX
COEMHEHUS 110 noy1o)KeHuto B [lepuonnueckoni cucreme JI.1. Menneneena.

OOBsICHATH OOlIME 3aKOHOMEPHOCTH B M3MEHEHMHM CBOMCTB XMMHMYECKHX 3JIEMEHTOB (M3MEHEHHE
paanycoB aTOMOB, AJIEKTPOOTPHUIATENBHOCTH, BAJICHTHOCTH) U UX COCAMHEHUMN B IMpeaenax Mayblx
MEPUOOB U TJIABHBIX MOATPYIH C YUETOM CTPOEHHUSI UX aTOMOB; Y4acTBOBaTh B COBMECTHOM pabore
B [1ape WIH TPYIIIE.



BricTpanBath pa3BEpHYTHIE MMCEMEHHBIC H YCTHBIC OTBETHI C OMOPOH Ha MH(OPMALIHIO U3 YIeOHUKA
U IPYTHX UCTOYHUKOB, B TOM unciie luTepHeTa. PackpbhIBaTh CMBICI H3ydaeMbIX MIOHATHM.
OrnpenensTh BUJ XUMHUYECKOU CBSI3U B COSJTUHEHUU.

MoaenupoBaTh CTPOCHHE MOJICKYJI ITPU MTOMOIIM PUCYHKOB, MOJIEJICH, JJICKTPOHHBIX M CTPYKTYPHBIX
dopmyi. Mconp30BaTh XUMUYECKYIO CUMBOJIMKY TSI COCTaBJICHUS (DOPMYIT BEIIECTB, SJICKTPOHHOTO
OayraHca peakiui.

OnpenensiTh CTCNEHb OKHCICHUS aTOMOB XMMHUYECKHX JJIEMEHTOB 1O (opMyjaM U COCTaBIAThH
dbopMysIbl OMHAPHBIX COSAMHEHHH MO CTEIIEHU OKHUCICHUS aTOMOB XUMHYECKUX 3JIEMEHTOB.
OnpenensaTb OKUCIUTENb W BOCCTAHOBUTENb. PaccTaBimaTh K03(D(PUIMEHTHI B cXeMax MPOCTHIX
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIMI METOIOM JIEKTPOHHOTO OaiaHca.

HabnronaTe XuMUYeCKUE ONBITHI O MJIaHY, AHAIU3UPOBATH U JI€JIaTh BHIBOJBI.

Ucnonb3oBars UKT niisa coznanus mojienei, moaroTOBKU MPe3eHTaIM, J0KIaJ0B 0 TEME.
BricTpanBath pa3BEpHYTHIE MMCEMEHHBIC H YCTHBIC OTBETHI C OMOPOH Ha MH(OPMALIHIO U3 YIeOHUKA
U IPYTUX UCTOYHUKOB, B TOM 4nciie HTepHeTa.

9 KJIACC
1.BemecTBo U XMMHYeCKas peaKuus.
ITepuognueckuii 3akoH. Ilepmonnueckas cucrema xumuueckux snemeHtoB . M. Menpgeneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBONCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX
NIEPUOJOB, KaJIHs, KaJbLUi M HMX COCIAWHEHUH B COOTBETCTBHM C IIOJIOKEHHUEM DIIEMEHTOB B
Ilepnonnueckol cucreMe U CTPOCHUEM MX aTOMOB.
CrpoeHue BemiecTBa: BUABI XMMHUYECKOH CBSI3U. THIBI KPUCTAJUIMUECKUX PEIIETOK, 3aBUCHUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKN U BUJ1a XUMUYECKOH CBS3H.
Knaccugukanus ¥ HOMEHKJIAaTypa HEOPraHMYECKMX BEIIEeCTB. XHUMHUYECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIMUXCA K pa3IMYHbIM KjaccaM HEOPraHWYECKUX COCIMHEHHM, TEHETHYeCKas CBs3b
HEOPraHUYECKUX BEILECTB.
Knaccudpukanus XUMHUYECKHMX peaKIMi MO pa3iuyHbIM NpHU3HaKaM (IO YHUCIy M COCTaBy
YUYacTBYIOUIMX B PEaKIMM BELIECTB, MO TEMJIOBOMY 3(PQEKTY, IO U3MEHEHHUIO CTENEHEeH OKMUCIeHUs
XUMHUYECKHUX AJIEMEHTOB, 0 00pPaTUMOCTH, 10 YYacCTHIO KaTajau3aTopa). DK30- U 3HJIOTEPMUYECKHE
peakuuy, TepPMOXUMHUYECKHE YPaBHEHUS.
[TonsiTre o ckopocTu xumudeckon peakuuu. [Tonsrue o6 0OpaTUMbIX U HEOOPATUMBIX XUMHYECKUX
peakuusax. I[IoHsATHE O TOMOTEHHBIX U TeTepOoreHHbIX peakuusax. Ilonstue o karamusze. Ilonsatue o
XUMHUYECKOM paBHOBecHM. DaKTOPHI, BIMSIIONIME HA CKOPOCTh XMMUYECKOW peaklMu U IMOJIOKEHHE
XUMHYECKOTO PABHOBECHS.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu, JJIEKTPOHHBIN OanaHc OKHCIIUTEIIBHO-
BOCCTAaHOBUTENBbHON peakuuu. COCTaBIEHHE YPaBHEHMH OKHUCIMTEIbHO--BOCCTAHOBUTEIIBHBIX
peaxiuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOr0 OaaHca.
Teopust 2NEKTPONIUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTBI M HEAIEKTPOJIUTHl. KaTHOHBI, aHMOHBI.
MexaHnu3M JAMCCOIMAIlMM BEIIECTB C Pa3IMYHBIMU BHJIAMU XUMHUYecKOM cBs3u. CreneHb
nuccorranui. CUIIbHBIE U CI1a0ble 3JEKTPOIUTHI.
Peakuun woHHOro oOMeHa. YcioBHsS TMPOTEKaHHWs peakuuid HOHHOTO OOMEHa, TMOJIHbIE U
COKpalllEHHBbIE HMOHHBIE ypaBHEHHUs peakuuid. CBONCTBa KHCIOT, OCHOBAaHUH M COJIEH B CBETE
MIPEACTABICHHUH 00 AIEKTPOIUTHIECKON aucconnanuu. KauecTBeHHbIE peakiuu Ha HOHBIL. [loHsTHE O
TUAPOIIU3E COJIEH.
Xumuueckuii IKCnepumenm:
03HAKOMJIEHHE C MOJEISAMH KPUCTAIUIMUECKHUX PEHIETOK HEOPraHWYECKHX BEIECTB — METAJUIOB U
HeMeTaylIoB (rpaduTa U aiMasa), CII0KHBIX BEIIECTB (XJIOpUAa HATpHsl), UCCIIEOBAHUE 3aBUCMOCTH
CKOPOCTM XHMHYECKOM peakiuu OT BO3ICHCTBUS Pa3IMYHBIX  (PAKTOPOB, HCCIIEIOBAHUE
JNEKTPOIIPOBOAHOCTH PAcCTBOPOB BEIIECTB, IPOLECCa AUCCOLUALMM KHCIOT, LIEJIOYEH U COJIeH
(BO3MOYHO MCIIOJIb30BaHUE BUIE0 MAaTEPUAJIOB), IPOBEIECHUE OINBITOB, MIUTFOCTPUPYIOLIUX IPU3HAKU
MIPOTEKAHUs peaKIuii HOHHOTO oOMeHa (0O0pa3oBaHUE OCa/Ka, BBIJEICHUE Ta3a, 00pa3oBaHUE BOJIBI),
OMBITOB, WJUIIOCTPUPYIOIIMX IPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKLUN (rOpeHHe,



peaKuuy pasloKEHUs, COEAMHEHHs), paclO3HaBaHUE HEOPraHUYECKHUX BEIECTB C IIOMOIIBIO
KAaYECTBCHHBIX PEaKLIUH Ha MOHBI, PEIIEHUE SKCIICPUMEHTAJIBHBIX 3a]1a4.

OcHoBHBIE BU/bI 1eSITEJIbHOCTH 00y4al0IIMXCS.

XapakTepu30BaTb XMMHYECKUE DJIEMEHTHI IIEPBBIX TPEX IEPHOAOB, KM W KaJblLMs IO HX
nostoxenuto B [lepuognueckoit cucreme . M. Menneneesa.

KnaccugunupoBars 1 Ha3bIBaTh HEOPraHUYECKUE BEILIECTBA U3YUYEHHBIX KJIACCOB.

OnwuceiBaTh O0IIME XMMHYECKHE CBOWCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MOJTBEPIKIATh CBOWCTBA
IIPUMEpPaMU MOJIEKYJIIPHBIX YPaBHEHUN XUMUYECKUX PEAKLUH.

OnpenensaTb BU XMMHUECKOH CBSI3U U THUIl KPUCTAIIIMYECKON PEIIETKY BEIIECTBA.

ITporno3upoBaTh CBOWCTBA BELIECTB B 3aBUCUMOCTHU OT UX CTPOCHUS.

BricTpanBath pa3BEpHYTHIC TMCbMEHHBIC U YCTHBIE OTBETHI C ONOPOW HAa WHPOPMALIHIO U3 ydeOHUKA
U CIIPAaBOYHBIX MaTEpUAJIOB, I'PAMOTHO HCIOJb30BAaTh M3YyYEHHBIM IOHATHWHBIM anmapar Kypca
XUMHH. PacKpbIBaTh CMBICI U3y4a€MbIX NOHITUNA U NPUMEHATDH 3TH NOHSTHS IIPU OIMCAHUU CBOWCTB
BEUIECTB U UX MPEBPAILECHUN.

KnaccugpummpoBars XUMUYECKHE PEAKLIUH 110 PA3TMYHBIM IPU3HAKAM.

YcTaHaBIMBaTh 3aBUCMMOCTb CKOPOCTH XMMUYECKOH peakiy OT Pa3IM4HbIX (GaKTOPOB.
[Tporno3upoBaTh BO3MOKHOCTH IIPOTEKAHUS XMMUUECKUX MPEBPAILEHUIN B Pa3JINYHBIX YCIOBHUSX.
OnpenensaTs OKUCIUTENb U BoccTaHOBUTENL B OBP.

CocTaBisTh NEKTPOHHBIN OajgaHC peaKkLuu.

[Tpon3BOaUTH BBIYUCIIEHUS IO XUMUYECKUM YPABHEHUSIM.

VYyacTBOBaTh B COBMECTHOM padoTe B mape uiM rpymnie. BeicTpauBaTth pa3BEépHyTbie TUCHbMEHHBIE

U yCTHBIE OTBETHI C ONOPON Ha MH(OPMAIUIO U3 YUeOHHKA M CIIPABOYHBIX MAaTEpUANIOB, TPAMOTHO
MCIIOJIb30BaTh W3YYEHHBIM IMOHATUMHBIA anmapaT Kypca XUMHMHM. PacKpblBaThb CMBICI HM3y4aeMBbIX
MOHSTHUM, @ TAKXKE CMBICI TEOPUH JIEKTPOIUTUUECKON TUCCOLUALINY.

OOBACHATH HPUYMHBI 3JIEKTPOIPOBOJHOCTH BOJHBIX PacTBOPOB BELIECTB, pa3ivyaTh clladble U
CUJIbHBIE AMEKTPOIUThI. COCTABIATh YPaBHEHUS IUCCOIMALIMU KUCIIOT, HIeJI0Uel U CoJiel, MOoJIHbIE U
COKpAIllEHHbIE HOHHBIE YPABHEHUS XUMMUYECKMX pEakIMid HOHHOro OOMEeHa, KpaTKue HOHHBIE
yYpaBHEHUS MPOCTHIX PEAKIHN THIPOJIN3A COJIEH.

XapakTepHu30BaTh OOIME XMMHMUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB HAa OCHOBE TEOPHUHU
AIIEKTPOJINTUYECKON JAMCCOIMAINN; MTOATBEPIKIAaTh CBOMCTBA IPUMEPAMHU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUN XUMUYECKUX PEAKIUN.

PemaTs 3xciepuMeHTalIbHBIE 3a/1a4H 110 TEME.

[TnanupoBaTh U OCYHIECTBIATh HA MPAKTHKE XUMHUYECKHE SKCIEPUMEHTHI, IPOBOIUTH HAOIIOACHNUS,
JIeNlaTh BBIBOJBI IO pe3yibTaTaM »JKCIIEPUMEHTAa IpU MPOBEACHUU JaOOpAaTOPHBIX OMNBITOB H
IPaKTUYECKUX paboT.

CnenoBath mpaBuiiaM 0€30MacHOM paboThI B TaOOPaTOPHUH MPHU UCIOIb30BAaHUN XUMUYECKON MOCYAbI
U 000py/IOBaHMS.

[IpoBOANTH BBIYMCIIEHUS MO XUMUYECKUM ypaBHEHUSM. BricTpanBaTh pa3BEPHYTbIE MMCbMEHHBIE U
YCTHBIE OTBETHI C ONOPON HAa UHPOPMALIMIO U3 YUeOHHKA U APYTUX UCTOYHHUKOB MH(POpPMALIUH, B TOM
yucne UaTepHera.

2.HemeTaJuIbI U UX COeTHHEHUS.

OOmast xapakTepucTuka ranoreHoB. OcoOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHbIE CTETEeHU
okucnenus. CtpoeHne W (U3UYECKHE CBONCTBAa IMPOCTHIX BEIIECTB — TaJIOTCHOB. XHMHYECKHE
CBOICTBA Ha MpuUMepe xJopa (B3aMMOAEWCTBHE C MeETalllaMH, HEMETallaMH, ILIEI0YaMH).
XnopoBogopon. ConsiHasg KUCIOTa, XMMHYECKHE CBOWCTBA, MOJIydyeHUE, NMpuUMeHeHue. JleicTBue
XJ0pa M XJIOPOBOAOPOJA HA OPraHU3M YeloBeKa. BakHellne XJIOpUAbI U HUX HAXO0XACHHUE B
IIPUPOJE.

OOmas xapaktepucTuka 3yeMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTepHbIE
crenenn okucieHus. CtpoeHue u (u3MUEcCKUe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEpHI.
AnnotpornHbele MOAM(UKAIIMM KUCIOpOJa U cepbl. XMUMHUYECKHE CBOHCTBa cepbl. CepoBOaOpOs,
cTpoeHHe, (u3HuecKue M XUMHueckue cBoicTBa. OKCHABI Cepbl KaK IMPEICTABUTENN KHUCIOTHBIX
okcusioB. CepHast KUCIIOTa, PU3NUECKUE M XUMHUECKUE CBOMCTBA (00IIME KaK MPeICTaBUTENs Kilacca
KHUCTIOT U crenuduyeckue). XUMHUUECKUE Peakluy, Jie)Kallde B OCHOBE IMPOMBIIUIEHHOTO crocofa



MOJIy4eHUs! cepHOM KUCHO0Thl. [IpuMenenne cepHoil KucaoThl. Conu CepHOM KUCIOThI, KaYeCTBEHHAS
peakuus Ha cyiabdar-uoH. HaxoxaeHue ceppl W e€ coeAWHEHUN B mpupone. XUMHUYECKOE
3arpsi3HEHUE OKPY)KAIOIIEH CPE/Ibl COETUHEHUSAMU CEPBI (KUCIOTHBIE JOKIH, 3arps3HEHHUE BO3/lyXa U
BOJIOEMOB), CIIOCOOBI €ro NMpe0TBPAILECHUS.

OO0mas xapakTepucThka 371eMEeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOSHHUS aTOMOB, XapaKTepHBIC
CTENEHU OKHUCIEHMs. A30T, pacHpoCTpaHEHUE B MpUPOnE, PU3NYECKHE U XUMHUYECKUE CBOWCTBA.
Kpyrosopot a3zora B mpupoae. AMMHUaK, ero (U3N4YeCKue M XUMHUYECKHE CBOMCTBA, MOJIyUYCHHE U
npuMeHeHue. Conu aMMOHMS, UX (PU3NYECKHE U XMMUYECKHUE CBOWCTBA, NpuMeHeHue. KauecTBeHHas
peakiys Ha HOHBI aMMOHHUS. A30THAasi KUCIIOTa, €€ TOoIydYeHue, PU3NIeCKue U XUMUYECKHUEe CBOMCTBA
(oOure Kak mpeacTaBUTENs Kiacca KUCIOT U crnenuduyeckue). Mcnoab3oBaHue HUTPATOB U colieit
aMMOHHSI B KaueCTBE MMHEPAJIBHBIX YAOOpEHM. XMMHUYECKOE 3arpsi3HEHHE OKPY)KAIOLIeH Cpeibl
COCIMHEHUSIMH a30Ta (KUCIOTHBIE NOXAM, 3arpsa3HEHUE BO3/yXa, MOYBBI U BOA0EMOB). Docdop,
ajoTpornHble Mogudukanuu dhocdopa, pusndeckue u xumuaeckue ceoiictBa. Oxcua pocdopa (V) u
dochopHas kucnora, Guznyeckre U XUMUUYECKUE CBOMCTBA, mosyyeHue. Mcrnons3oBanue ¢ocdaros
B Ka4eCTBE MUHEPAJIBHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 3eMeHToB IVA-rpynnbel. OcOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIE
CTETIEHU OKHCJICHUSA. YTIEPOJ, aUIOTPOIIHBIE MOAU(HUKAINKA, pPAaCHPOCTPAaHEHHUE B TIPUPOJE,
¢usnueckue M XuMmMHueckue cBoicTBa. Axcop6buus. KpyroBopor yriepona B mpupope. Oxcuibl
yriepoja, ux (GU3n4eckue U XMMUYECKHe CBOWCTBA, ACHCTBUE HA JKUBBIE OPraHU3MBbI, IIOJIyYCHHE U
NPUMEHEHHE. JKOJOTUYECKHe TMpoOIeMbl, CBs3aHHBIE C okcuaoMm yriepona (IV), rumoresa
r7100abHOTO MOTEMJICHHUs KIMMAara, MapHUKOBbIM 3¢ ¢dekT. YroiapHas KuciaoTa M €€ COlH, X
¢usznueckue M XHMHUYECKME CBOWMCTBA, IOJyueHUE M HpuMeHeHue. KauecTBeHHas peakius Ha
KapOoHaT-MoHBI. Mcnonb30BaHne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM
XO3HCTBE.

ITepBoHayasbHbIE NOHATHUS 00 OPraHUYECKHUX BEILECTBAX KaK O COEAUHEHUAX yriepoja (MeTaH, 3TaH,
STHUJIEH, alleTUJIEH, 3TaHOJ, INIMLEPUH, YKCYCHas KHUcIoTa). [IpupoaHble HCTOYHUKH YTIIEBOJOPOIOB
(yronp, mpuUpoAHBIH Ta3, He(Th), MPOAYKTHI UX MepepaboTku (OEH3UH), WX pOJib B OBITY H
NpOMBINIIEHHOCTH. [IoHsATHE 0 OMOJIOrHYecKH BaXKHBIX BEIIECTBAX: KHpax, Oenkax, yrieBojax — U
UX pPOJIM B OKM3HM uyelloBeka. MaTepualbHOE €IMHCTBO OpPraHWYECKMX M HEOPraHWYEeCKHUX
COCTUHEHUH.

Kpemuuii, ero ¢usnyeckne M XUMHYECKUE CBOMCTBA, MojydeHHe U mnpumeHeHue. CoequHeHUs
KpeMHusi B npupoje. OOmue npeacrasineHuss oo oxkcuzae kpemHus (IV) m kpeMHHEBOH KHCIOTE.
Cunukarel, WX HCHOJb30BaHWE B OBITY, B TPOMBIIUIEHHOCTH. BakHelline CcTpouTeIbHbIE
MaTepuaibl: KepamMHKa, CTEKJIO, LEeMEeHT, OeToH, xene300eroH. I[Ipobiembl Ge3zomacHOro
UCIIOJIb30BAaHUS CTPOUTENbHBIX MAaTEPHAIIOB B TOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHre oOpa3lOB HEOPraHWYeCKUX BELIECTB, CBOWCTB COJSIHOM KHCIOTBI, IpPOBEACHUE
Ka4eCTBEHHBIX PEaKIWi Ha XJOPHI-UOHBI M HAONIOJCHWE TNPHU3HAKOB WX MPOTEKAHUS, OIBITHI,
oTpakaromue (U3NYeCKHe M XUMHUECKHE CBOICTBAa TaJOT€HOB M HX COEIMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BUJECOMATEPHANIOB), O3HAKOMJIEHHE C oO0pa3lamMu XJOpUAOB (TaJIOT€HUIOB),
O3HaKOMJIEHHE C oOpa3uamu cepbl M €€ COEAMHEHUSMH (BO3MOXXHO  HCIIOJIb30BaHUE
BHUJICOMATEPHAIIOB),  HaOMIOJeHWE  Tporecca  OOyIriWBaHHMS ~ caxapa  TMOJ  JCHCTBUEM
KOHIIGHTPUPOBAHHOW CEpHOW KHCIOTHI, M3YyYCHHE XHMHYECKHUX CBOICTB pa30aBIeHHOH cepHOI
KHUCJIOTBI, MPOBEJIEHUE KAaueCTBEHHOM peakuuu Ha cyiabdarT- MOH U HaONIoJeHHE NpuU3HaKa eé
NpOTEKaHUs, O3HAKOMJIEHHE C (PU3MYECKHMMM CBOMCTBaMH a3oTa, (ocdopa M HX COECTUHEHUH
(BO3MOXKHO HCIIOJIb30BAHHE BHUJEOMATEpHalioB), 0Opa3llaMu a30THBIX M (PochOpHBIX ynoOpeHui,
nojy4eHue, coOupanue, paclo3HaBaHUE M W3y4YEHHUE CBOICTB aMMMaKa, IPOBeJIEHHE KauyeCTBEHHBIX
peaknuii Ha HOH aMMOHUS U dochaT-HOH U U3ydeHHE PU3HAKOB MX MPOTEKAHUs, B3aMMOJICHCTBHE
KOHIICHTPUPOBAHHOW a30THOM KHUCJIOTHI C Melbl0 (BO3MOXXHO HCIOJBb30BAHHE BUICOMATEPHAJIOB),
U3ydeHHe MOAeed KPUCTAUIMYECKMX peIIETOK anmasa, rpadura, QysiepeHa, O03HAKOMIJIEHHE C
IpOIIECCOM  aIcOpOLMU  pPAcTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
IPOTHBOIa3a, MOJy4YE€HUE, COOMpaHHE, PACMO3HABAaHHME U M3Y4YEHUE CBOMICTB YIVIEKUCIOIO rasa,
IPOBE/ICHUE KAUECTBEHHBIX pEakUuil Ha KapOOHAaT M CHJIMKAT-MOHbI W HM3y4CHHE NPU3HAKOB HX



IPOTEKAaHUs, O3HAKOMJIEHHME C TPOAYKUMEH  CHUIMKAaTHOW  IMPOMBIIUIEHHOCTH, pELICHHE
SKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «BakHelne HeMeTaJluIbl U UX COCIUHEHUS.

OcHoBHBIE BU/bI 1eSITEJIbHOCTH 00y4al0IIMXCS.

OOBsACHATH 00LIME 3aKOHOMEPHOCTH B H3MEHEHMM CBOMCTB HEMETAIJIOB U UX COEAUHEHUI B
Ipeienax MajbIX IEPUOJO0B U INIaBHbIX noArpynn Ileproanueckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB
C YYETOM CTPOECHHS UX aTOMOB.

XapakTepu30BaTh PU3NUECKUE U XMMUYECKHE CBOWCTBA MPOCTHIX BEUIECTB I'aJIOTCHOB (HA MpUMepe
XJIOpAa) M CIOKHBIX BEILECTB (XJIOPOBOJIOPOJA, XJIOpHJA HATpHs), CHOCOObI HMX IOJIy4CHMS,
[IPUMEHEHNE U 3HAYEHUE B IPUPOJIE U J)KU3HU YEIIOBEKA.

OnpenensaTs XJI0pUA-HOHBI B pACTBOPE.

[TnanupoBaTh U OCYHIECTBIATH HA MPAKTHKE XUMHUYECKHE SKCIEPUMEHTHI, TPOBOIUTH HAOIIOACHNS,
JienaTh BBIBOJBI IO pPE3yJbTaTaM »HKCHEPUMEHTAa IpPU MPOBEIEHUM JaOOpPaTOPHBIX OIBITOB HU
NPaKTUYECKUX padoT.

CrnenoBatb npaBuiaM 6e30macHoOi paboThl B 1JAOOPATOPUH MPH UCHOIB30BAHUN XUMUYECKOM MOCY IbI
U 000py/IOBaHMS.

BeicTpanBathk pa3BépHyThle MMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPON Ha MHPOPMALIUIO U3 ydeOHUKA
U CIPAaBOYHBIX MaTEpUAIOB, I'PAaMOTHO HCIOJB30BAaTh HM3YyYEHHBIM NOHATUHHBIM anmapar Kypca
xUMUU. OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB 371eMEHTOB VIA-Tpymnmel M uX
COEIMHEHUH C yUETOM CTPOEHUS UX aTOMOB.

XapakTepu30BaTh (HU3MYECKHE U XUMUYECKHE CBOMCTBA MTPOCTOTO BEIIECTBA CEPHI U €€ COeNMHEHHN
(cepoBOJ10pOJIa, OKCUIOB CEPhI, CEPHON KUCIIOTHI, CYJIb(HATOB), CIIOCOObI UX MOIY4YEHUS, IPUMEHEHHUE
Y 3HaYEHHE B [IPUPOJIE U )KU3HU YEIOBEKA.

OnpenensaTs Hanuuue Cyiab(haT-uOHOB B pacTBope. OOBACHATH CYIIHOCTh 3KOJIOIMYECKHX MPOOIIeM,
CBSI3aHHBIX C NIEPepabOTKOIN COEAMHEHUN CEPBI.

[TnanupoBaTh U OCYLIECTBIATh HA NMPAKTHKE XUMHUYECKHE SKCIEPUMEHTBI, IPOBOIUTH HAOIIOACHNU,
JIeJ1aTh BBIBOJIBI 110 pe3yiIbTaTaM SKCIIEPUMEHTA.

CrnenoBatb npaBuiaM 6e30macHoOi paboThI B 1TAOOPATOPUH MPH UCHIOIB30BAHUN XUMHUYECKOM MOCY IbI
1 000pyI0BaHUS.

ITpon3BOIUTE BEIYUCIIEHUS [0 XUMUYECKUM YPABHEHMSIM.

Hcnonp30BaTh MpHU BBIOJHEHUU Y4YEOHBIX 3a/JlaHUN TEKCThl y4eOHUKa, CIpPaBOYHbIE MaTepuabl
(ITeppoanyeckyro cucreMy xumMuuyeckux anemeHToB [[. M. MenneneeBa, Tabaully pacTBOPHUMOCTH
KHCJIOT, OCHOBAaHMI U COJIEH B BOJIC, DJIEKTPOXUMHUUYECKUMN AT HATIPSKEHUN METAIIOB).
Mcnonb30BaTh Mpy BRITOJHEHUH YYEOHBIX 3aaHU U B MPOLIECCE UCCIIEA0BATENLCKOM 1eITETbHOCTH
HAyYHO-TIOMYJISIPHYIO JINTEPATYpPy XMUMHUECKOTO COJEp’KaHUs, CIIPAaBOYHbIE MaTepHallbl, PECYPCHI
NutepHera. OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWUCTB 3JIEMEHTOB V A-TPYIIIBI U X
COEIMHEHUH C yU€TOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh (PU3NYECKHE U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB a3oTa U (ocdopa u ux
COoeMHEHUI (aMMHuaka, coyied aMMOHMs, a30THOM KHUCIOTBI, HUTpaToB, okcunaa ¢ocdopa (V) u
dochopHoii kuCTOTHL, (hochaToB), COCOOB! UX MONYUYEHUs, TPUMEHEHUE U 3HAYCHHUE B MPHUPOJIE U
’KU3HU YEJIOBEKa.

OnpenensaTb HOHBI aMMOHHMS U (GochaT-uOHBI B paCTBOPE.

OOBSICHATH CYHIHOCTh 3KOJOTUYECKUX MPOOJieM, CBA3aHHBIX C HAXOXKICHHEM COETUHEHUH azoTa u
docdopa B okpyKarolei cpese.

[InanupoBaTh U OCYIIECTBIATH HAa NMPAKTUKE XMMHUYECKHE IKCIEPUMEHTHI, TPOBOAUTH HAOIIOIEHUS,
JienaTh BBIBOJBI IO pE3ylbTaTaM OHKCHEPUMEHTa NpPU MPOBEIEHUHM JaOOpPaTOPHBIX OIBITOB U
MPAKTUYECKON pabOTHI.

CrnenoBatb nmpaBuiaM 6e30macHON pabOTHI B JIAOOPATOPUU MPHU MCIIOJIb30BAHUHM XUMUYECKON TIOCY/IbI
1 000pyI0BaHUS.

ITpon3BOIUTH BBIYUCIIEHUS [0 XUMUYECKUM YPABHEHUSIM.

Mcnonb30BaTh MpU BBINIOJHEHUH Y4YeOHBIX 3aJaHUl TEKCThl y4yeOHHUKa, CIIPaBOYHBIE MaTEpUaIIbl
(meproANYecKyl0 CUCTeMy XUMHUYeckux snemeHnToB J[. M. MenneneeBa, Tabiauily pacTBOPUMOCTH
KHCJIOT, OCHOBAaHUM U COJIEH B BOJIC, DJICKTPOXUMUUYCCKUN PsJl HAPsDKCHUH MeTaoB). OOBICHATH
o0111e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB [V A-TpYIIIBI U UX COEAUHEHHH ¢ yu€TOM
CTPOECHHS UX aTOMOB.



XapakTepu3oBaTh (U3NUECKUE U XMMUYECKHE CBOMCTBA MPOCTHIX BELIECTB YIiepoja U KPEMHUS U
UX COEIUMHEHMH (OKCHIOB YIJIepOJa, YroJbHOM KHCJIOTHI, KapOOHAaTOB, OKCHAAa KpPEMHHUS,
KPEMHUEBOW KHUCIIOTHI, CHIIMKATOB), CIIOCOOBI UX TOJNyYeHUs, IPUMEHEHHE U 3HAUYCHUE B NMPUPOJIC U
JKU3HU YEJIOBEKA.

OOBACHATD MNPUYUHHO-CJIICACTBCHHYIO CBA3b: CTPOCHUC BCUICCTBA — CcBoOlicTBA — IMPUMCHCHUC — HA
puMepax COeAMHEHUN yriepoaa U KpeMHUS.

OnpenensaTs kKapOOHAT- M CHIIMKAT-UOHBI B PACTBOPE.

OOBSICHATH CYIIHOCTh KOJOTHYECKHX IMPOOJIEM, CBA3AHHBIX C HAXOXJACHHEM YIJIEKUCIIOro rasa B
OKpY>Karollen cperie.

[TonTBepkaTh OCOOEHHOCTH COCTaBa OPraHMYECKUX BEIIECTB MpPHUMEpPaMH MPOCTHIX COCAMHEHUMN
(MeraH, 0JTaH, OTWUJIEH, AalETUJIEH, 3TaHOJI, IJIMLEPUH, YKCYCHas KHCJIOTa), B3aUMOCBS3b
HEOPraHMYECKUX COCTUHEHHH yriiepoJa U opraHn4eckux BemecTB. OMUCHIBaTh POJIb OEIIKOB, KUPOB
H YIJICBOAOB B q)YHKLII/IOHI/IpOBaHI/II/I JKUBBIX OpPraHu3MoOB, COCTaB IIPUPOAHBIX HCTOYHHUKOB
YIJIEBOIOPOAOB, UX POJIb B OBITY U MPOMBIIUIEHHOCTH.

HpOBOI[I/ITI-) BBIYUCJICHUA 110 YPABHCHUAM XUMHUYCCKUX peaxunﬁ.

[InanupoBaTh U OCYIIECTBIATH HAa MPAKTUKE XMMHUYECKUE IKCIEPUMEHTHI, TPOBOAUTH HAOIOIEHUS,
ACJIaTb BBIBOJbI II0 PE3YJIbTaTaM OKCICPUMCHTA IIpU IMPOBCACHUU JIa60paT0pHI)IX OIIBITOB H
MPAKTUYECKUX PadoT.

CrnepnoBath mpaBuiiaM 6€30MacHOi paboThI B 1a00OPATOPHUH NP HCIIOIb30BAHUH XUMUYECKON OCY/IbI
U 000py/IOBaHMSL.

Hcnonp30BaTh MpHU BBIMOJHEHUU Y4YEOHBIX 3a/laHUN TEKCThl Y4eOHUKA, CIPAaBOYHBIE MaTepUabl
(ITepuommyeckyro cucreMy xuMmudeckux snementoB JI. M. MennaeneeBa, TaOnuily pacTBOPHUMOCTH
KHCJIOT, OCHOBAHUH U COJIel B BOJIE, DJIEKTPOXUMUYECKHH Pl HAPSKEHUI METAILIIOB).

3.MeTanjibl U UX COENHEHUS.

OO0mias xapakTepUCTUKA XMMHYECKUX JJIEMEHTOB — META/UIOB HAa OCHOBAaHWU HMX TIOJIOKEHUS B
[lepnonnueckoii cucreMe xuMmuueckux anemeHToB J{. 1. MenzaeneeBa u ctpoeHust aromoB. CTpoeHHe
MeTayuioB.  Meramiuyeckass  CBS3b M META/UIMYECKas  KPUCTAJUIMUecKass  pemérka.
DNEKTPOXUMHUYECKUN Psi/i HANIPSHKEHUH MeTauioB. @U3MUECKHE U XUMUYECKHE CBOMCTBA METAJIOB.
OO6mue cnocoObl moiyyeHus: MeTauioB. [IoHSATHE O KOPpPO3MM METajuIoB, OCHOBHBIE CHOCOOBI
3alIUThI UX OT Kopposuu. CriaBsl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY
Y TIPOMBIITUICHHOCTH.

[[lenounsle Meramibl: mnonoxxkeHnue B Ilepmoanueckoil cucreme xumudeckux snemeHtoB [ N.
MenneneeBa, CTpOCHHE X aTOMOB, HaXOXIACHUE B Tpupoje. Ousnyeckue U XUMUUYECKHE CBOMCTBA
(na mpumepe HaTtpus U Kanus). OKCUIBI ¥ THAPOKCHABI HATpUsd U Kanus. [I[puMeHeHue MIeNouHbIX
METAaJJIOB M UX COCTUHECHUH.

[[lenouHo3emenbHbIE METANIBl MAarHUi W KajabUui: mosioxkeHue B Ilepuogmyeckoil cucreme
xumudeckux snemeHTtoB JI. M. MeHneneeBa, CTpoeHHE KX aTOMOB, HaXOXJEHHE B MPHUPOJE.
®u3nueckue 1 XMMUYECKHUEe CBOMCTBA MarHus U Kaiblusa. Baxkneilve coequHeHus Kaiblus (OKCHI,
TUAPOKCHI, coyH). JKECTKOCTH BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxenue B llepuoguyeckoit cucreme xumuueckux sneMeHtoB . . Menneneesa,
CTPOCHHME aToMa, HaxOoXxAeHHe B mpupoae. dusnyeckne M XUMHUYECKHE CBOWCTBA ATFOMUHUS.
AmMdoTepHbIe CBOHCTBA OKCHIA U THUIPOKCH/IA ATFOMUHHSL.

Kenezo: nonoxkenue B Ilepuomnueckoit cucreme xumuueckux snemeHToB [[. WM. MeHneneena,
CTPOEHHE aTOMa, HaxOoXKJeHue B mpupojae. Ouznueckne U XMMUYECKHUE CBOMCTBA kene3a. OKCUIbI,
ruapokcuabl ¥ conu xenesa (I1I) u xxenesza (I11), ux cocras, cBoiicTBa U nmosydeHue.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C oO0pa3llaMd METaUIOB W CIUIABOB, WX (PU3MUYECKUMH CBOWCTBAMH, H3yUYCHHE
pe3yIbTaTOB KOPPO3HH METAIOB (BO3MOXKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), OCOOECHHOCTEH
B3aMMOJICHCTBHS OKCHJIa KaJbIUsl U HATPUS C BOAOH (BO3MOKHO HCIOIb30BaHUE BHIEOMATEPUATIOB),
UCCJIEIOBAHME CBOWMCTB >KECTKOM BOJBI, Ipollecca TOPEHMs >Kejle3a B KHUCIOpoje (BO3MOXKHO
UCIIOJIb30BaHNE BUJCOMATEPHUATIOB), MPHU3HAKOB MPOTEKAaHUs KAuyeCTBEHHBIX pEaKIMi Ha HOHBI:
MarHus, Kajbllus, aJllOMUHUS, [IMHKA, kene3a u skenesa (1), memu (II), HaOmroaeHUEe U OomHMcaHUE
MPOLIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATpus, KaJlusd M KajdblUs (BO3MOXKHO HCIIOJIb30BAHUE



BUEOMATEPHAJIOB), MCCIEIOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCHIA AJIOMHHHUA W THUIPOKCHIA
IIUHKA, PELICHUE IKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BakHelne MeTaibl U UX COeAUHEHUS.
OcHOBHBIE BU/BI 1eSITEJILHOCTH 00YYaI0LIUXCH.

PackpbIBaTh CMBICH H3y4aeMbIX MOHSITUH M MPUMEHATb 3TH IOHATUSA IPU OIUCAHWU CBOMCTB
BEILECTB U UX IIPEBPALLECHUMN.

OOBsACHATH 001IIME 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB 3JIEMEHTOB-METAIIJIOB U UX COSAMHEHUH ¢
y4E€TOM CTPOCHHMS UX aTOMOB.

XapakTepHu30BaTh CTPOEHUE METAJLIOB, 001Me pU3nUecKue 1 XUMUYECKHEe CBOMCTBA METAJLIOB.
XapakTepHu30BaTh 00IIKE CITOCOOBI MOTyYEHHs] METAJLIOB.

OnuceiBaTh CIOCOOBI 3aLUTH METAIJIOB OT KOPPO3HH.

CrnenoBatpb mpaBuiaM 6€30MacHON pabOTHI B IAOOPATOPUU NP UCIIOIB30BAHUN XUMUYECKOH MOCY/IbI
1 000pyI0BaHUA.

[Tpon3BOUTH BBIYUCICHUS O YPAaBHEHUSAM XHMHUYECKHX pPEaKIMW, €CIM OAMH M3 PEarcHTOB
COJEPKUT IPUMECH.

Y4acTBOBaTh B COBMECTHOH paboTe B ape WU TPyIIIe.

Mcnonb30BaTh NpU BBINOJHEHUU Y4YeOHBIX 3a/laHUil TEKCThl y4yeOHHUKa, CIpPAaBOYHBbIE MaTepHajbl
(ITepuoguyeckyto cucremy xumuueckux siaemeHToB JI. M. MenneneeBa, TaOnuIly pacTBOPHUMOCTH
KHCJIOT, OCHOBaHMH M coJieil B BOJE, SJEKTPOXUMHUECKUI psa HanpskeHui metamioB). OOBsACHATH
o01111e 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB-METAJUIOB U UX COEIMHEHMH B TpyIIax ¢
y4€TOM CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh (U3NYECKHE U XHMHYECKHE CBOMCTBAa MPOCTBIX BEIIECTB METAIOB M MX
COCIMHEHUH (OKCUOB, TUIPOKCUIIOB, COJICH), CIIOCOOBI UX TMOJYYCHUS, IPUMEHEHUE U 3HAYCHUE B
HPUPOJIE U )KU3HU YEJIOBEKa.

YcTaHaBiaMBaTh MPUYMHHO- CIEJCTBEHHYIO CBSI3b: CTPOECHHUE BEIIECTBA — CBOMCTBAa — IpPUMEHEHHE
— Ha IPUMepPax U3y4aeMbIX BEILECTB.

Pacnio3HaBath ¢ MOMOIIBIO KAYE€CTBEHHBIX PEAKINii MOHBI METAJJIOB: MarHus, KaJbIUs, aJIOMHHNS,
nuHka, keneza (II) u sxemeza (III), meam (II). Jloka3piBaTh amMQOTEpHBIH XapakTep OKCHAOB U
THJIPOKCUIIOB ATIOMHHUS W UWHKA. [[TaHMpOBAaTh W OCYIIECTBISATh Ha TMPAKTUKE XHMHUYECKHE
HKCIEPUMEHTHI, MPOBOJUTH HAONIONEHMs, JAejaTh BBIBOABI IO pe3yibTaTaM SKCHEPUMEHTa NpHU
NPOBEICHUH JTa0OPATOPHBIX OIBITOB M MPAKTHYECKUX PadoOT.

CrnenoBatb nmpaBuiaM 6e30macHoOi paboOThI B JIAOOPATOPUU MPHU UCIIOJIb30BAaHUHM XUMUYECKOMH TOCYIbI
1 000pyI0BaHUS.

[Tpon3BOINTH BHIYUCICHUS IO XUMUYECKUM YPABHEHUSM.

Y4acTBOBaTH B COBMECTHOI paboTe B ape WU TPyIIIe.

BeicTpanBathk pa3BEpHyThle MMCbMEHHBIE U YCTHBIE OTBETHI C ONOPON Ha MHPOPMALIHIO U3 ydeOHUKA
U CIPAaBOYHBIX MAaTEpUAIIOB, TPAMOTHO WCIIOJIb30BaTh W3YUEHHBIH IMOHATUHHBINA ammapaT Kypca
XUMHUH.

4. XuMHS ¥ OKpYKaKoUIasi cpeaa.

BemiectBa u MaTepuaisl B IOBCETHEBHOM KU3HU yeioBeka. be3onacHoe MCIoib30BaHNUE BELIECTB U
XUMHUYECKHX peakiuil B ObITy. [lepBas momMouib Npu XMMUYECKHX 0XKOTrax M OTPaBJICHUSX.
XUMHYECKOe 3arpsi3HeHUe OKpYyKarolel cpelsl (IpenenbHasi 10NycTUMasi KOHIICHTpAIUs BEIIECTB,
nanee — [1/1K). Posib XuMuu B perieHN# SKOJIOTHIYECKUX MTPOOIeM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3IoB MaTepHajoB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHBIE MaTEPHAIBI).
Meoscnpeomemnuwie ceasu.

Peanuzanus MEXNpEeAMETHBIX CBA3E€H NpPU M3YyYEHUM XUMHUM B 9 Kjacce OCYIIECTBISETCS 4Yepe3
UCIIOJIb30BaHUE KaK OOLIMX €eCTeCTBEHHO-HAyYHBIX TMOHATUH, TaK W TOHATUH, SBISIOMIMXCS
CUCTEMHBIMU JJIs1 OTJENBHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOI'0 LIMKIIA.

OO01re ecTeCTBEHHO-HAYYHbIE TIOHSTHS: HAY4HbIN (akT, TUIIOTe3a, 3aKOH, TEOpHUs, aHAIIU3, CUHTE3,
KjIaccu(uKanusi, NEpUOJUYHOCTh, HAOIIOACHUE, OSKCIEPHUMEHT, MOJCIUPOBAaHUE, W3MEPEHHUE,
MO/JieJIb, SIBJIIEHUE, TAPHUKOBBIN 3D (PEKT, TEXHOIOTHSI, MaTEPHAIIBL.

®usmka: Marepusi, aToM, JIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKIUJA, U30TOIbI, PaJUOAKTUBHOCTS,
MOJIEKYNa, SJEKTPUYECKUM 3apsi, MPOBOAHHUKH, MOJYNPOBOJHUKU, AUIIEKTPUKH, (HOTOIIEMEHT,



BEIIECTBO, TeJNO, OOBEM, arperaTHOe COCTOSHHME BEIeCTBa, Tra3, pacTBOpP, PacTBOPUMOCTH,
KpUCTa/NIN4ecKasl pemeérka, CIUIaBbl, (PU3MUECKUE BEIUYMHBI, €AMHUIBI U3MEPEHUs, KOCMUYECKOe
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorus:  ¢orocunTe3, aApixaHue, Ouocdepa, IKOCUCTEMa, MHHEpalbHble  yn0OpeHus,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATENIbHbIE BELLIECTBA.

['eorpadusa: armocdepa, ruzapocdepa, MHUHEpadbl, FOPHbIE  MOPOJbI, IOJE3HBIE HCKOIAEMBbIE,
TOIUIMBO, BOJHBIE  PECYPCBHI.

OcHOBHBbIE BHbI 1eATEJILHOCTH 00y4a0IIMXCS.

XapakTepHu30BaTh POJIb XUMHUH B PA3IMYHBIX chepax AesTeIbHOCTH JII0/IeH, OCHOBHBIE BEILIECTBA U
MaTepHalbl, IPUMEHSIEMbIE B )KU3HHM COBPEMEHHOT0 yenoBeka. OOBACHATh YCIOBUs 0€3011aCHOTO
UCTIOJIb30BAaHUS BEIIECTB U XUMUYECKUX PEAKIH B ObITY. AHAIN3UPOBATH M KPUTHUECKU OLICHUBATH
UH(GOPMALIUIO O BIMSHUU IPOMBIIIIEHHOCTH, CEIbCKOI0 X035HCTBA, TPAHCIIOPTA U Jp. HA COCTOSIHUE
OKPYXKAaroILEeH Cpebl.

VYMeTh 0Ka3bIBaTh MEPBYIO MOMOILb IIPH XMMUYECKUX 0KOTaX U OTPaBICHUSAX.

[TpuHMMaTh yyacTue B 00CYXAEHUU MTPOOJIEM XUMHUECKON U SKOJIOTMYECKON HalpaBiIe€HHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MIO3MLIMIO IO IPOOJIeMe U MpeaiaraTb BO3MOKHBIE IIyTH €€ pelIeHusl.



3.IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA TIPOTPAMMBI 11O
XUMHUHA HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIC Pe3yNbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOT'O OOIIEro 0Opa3oBaHUsl JOCTHUTAIOTCS B
xoJle 00y4yeHHUs] XMMUU B €IMHCTBE y4e€OHOW M BOCIUTATEIBHON JEATEILHOCTH B COOTBETCTBHUH C
TPAAUIMOHHBIMA POCCUUCKUMHU COLMOKYJIBTYPHBIMH U JYXOBHO-HPABCTBEHHBIMH I[E€HHOCTSIMU,
OPUHATBIMH B OOIIECTBE NpaBWJIaMH M HOPMAaMHM IOBEACHHMS U CHOCOOCTBYIOT Ipolieccam
CaMONO3HAHUS, CAMOPA3BUTHS U COLMAIN3ALUHN 00YJaOIIHXCS.

JInaHOCTHBIE pPE3yNAbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAIMN M PACHIMPEHHUE ONBITA JCATEIHLHOCTH Ha €€ OCHOBE, B TOM
YHClie B 4aCTH:

1) naTpuoTHYeckoro BoCHUTAHMSA:
LEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACJEAMIO,
MOHMMAaHUS 3HAYCHUS XUMUYECKOM HAYKH B KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BJIa/IETh
JIOCTOBEPHOH MH(pOpMaNUeld O MEePEIOBBIX JOCTHKCHHUSIX W OTKPBITUSIX MUPOBON M OTCUECTBECHHOU
XUMUH, 3aMHTEPECOBAHHOCTH B HaYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBA;

2) rpasIaHCcKOro BOCHHTAHMS:
IIPEJICTABICHNUS] O COLMAJIBHBIX HOPMax M IPaBHIaX MEXJIMYHOCTHBIX OTHOLICHWHM B KOJIJIEKTHUBE,
KOMMYHHKATHBHOW KOMIICTGHTHOCTH B OOIIECTBEHHO IIOJE3HOM, Y4eOHO-HCCICIOBATEIIBCKOM,
TBOPYECKOH W Jpyrux BUAAX JEATEIbHOCTH, TOTOBHOCTM K pa3HOOOpa3sHONW COBMeECTHOM
JeSITEIPHOCTH TIPH BBIITOJHEHUH YYEOHBIX, IMO3HABATENBHBIX 33]ad, BBIMOJHEHHH XUMHUYECKUX
9KCHEPUMEHTOB, CO3/JaHUU Y4eOHBIX MPOEKTOB, CTPEMIICHHUS K B3aUMOIIOHMMAHHUIO U B3aUMOIIOMOIIN
B IIpOLECCE 3TOM y4ueOHOM NesATeNbHOCTH, FOTOBHOCTU OLIEHHMBATH CBOE IOBEJEHHE U IMOCTYIKU
CBOMX TOBAapHUUIEH C MO3UIMM HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUN
MOCTYIIKOB;

3) HeHHOCTH HAYYHOI'0 O3HAHMS:
MHUPOBO33PEHUYECKUE TPEACTABICHUS O BELIECTBE M XUMHYECKOM pEaKIMH, COOTBETCTBYIOILNE
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH W COCTAaBISIOIIME OCHOBY Ui NHMOHMMAaHHUS CYIIHOCTH
Hay4YHOH KapTHHBI MHpa, MPEACTaBIEHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS MPUPOJIHI,
B3aMMOCBS35IX YEJIOBEKA C IPUPOJHOMN CPEIOii, O POJIU XMMHUH B IO3HAHUHU ITUX 3aKOHOMEPHOCTEH;
NIO3HABATENIbHbIE MOTHBBI, HallpaBJIEHHbIE HA MOJyYeHHE HOBBIX 3HAHHWH 1O XMMUHU, HEOOX OJAUMBIE
JUIsl 00BACHEHUs HAOJMI0JaeMbIX IPOLIECCOB M SBJIEHUHM, IO3HABATEIbHOW, MHPOPMAIMOHHON U
YUTATENbCKOM KYJIbTYphl, B TOM YHCJI€ HAaBBIKOB CAMOCTOSITENIbHOW PabOThl ¢ y4eOHBIMU TEKCTAMH,
CIPAaBOYHOM  JIUTEPATypOil, JOCTYNHBIMH TEXHUYECKUMHU CPEACTBAMU  HMH(POPMAIIMOHHBIX
TEXHOJIOTUH; UHTEpeC K 0OYUYEHHUIO U MMO3HAHMIO, JII0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTD K
caM000Opa30BaHMIO, MPOEKTHOW M HCCIEIOBATEIHCKON JCSITEIBPHOCTH, K OCO3HAaHHOMY BBIOOPY
HaMpaBJIEHHOCTH U YPOBHs 00yueHUs B JalibHEHIIEM;

4) dpopMupOBaHUS KYJILTYPbI 310POBbSI:
OCO3HAHHE ILIEHHOCTH >W3HH, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 3/I0pPOBBIO, YCTAHOBKHM Ha
3JI0pOBBIM 00pa3 KU3HU, OCO3HAHHUE MOCIEACTBUIM U HEMPUITHE BPEIHBIX NMPUBbIUEK (YIOTpeOIeHus
QJIKOTOJIsl, HApKOTHKOB, KYPEHHs), HEOOXOAWMOCTH COOJIOACHUS MpaBuJ O€30MacHOCTH TpHU
00OpalIeHnn ¢ XUMUYECKUMH BEIIECTBAMH B OBITY U pEaIbHOM KHU3HH;

5) TpynoBoro Bocnutanus:
MHTEpeC K MPAKTUYECKOMY U3ydeHHUIO Ipodeccii U Tpyaa pa3IMuHOro poja, YBaKeHHE K TPYAY U
pe3yabTaTaM TPY/IOBOH JeATebHOCTH, B TOM YHCIIe HA OCHOBE IPUMEHEHHUS PEIMETHbIX 3HAHHIA MO
XUMHH, OCO3HAHHBIA BBIOOP MHIUBUIYAIbHON TPAaeKTOPUM IIPOAOKEHHs OOpa30BaHUS C YUETOM
JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTM K XHMHM, OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
yCIeImHoi Npo(ecCHOHANLHON NEATENbHOCTH U Pa3sBUTHS HEOOXOAUMBIX yMEHHH, TOTOBHOCTB
aJanTUPOBATHCA B MPO(ECCHOHANLHOM cpejie;

6) 7K0J0rMUEcKOro BOCIHTAHMS:
5KOJIOTHYECKH 11e/IecO00pa3HOe OTHOIIEHHE K IPUPOJE KaK MCTOUHHKY KM3HU Ha 3eMIle, OCHOBE €&
CyILECTBOBAHMUS, MOHUMAHUE LIEHHOCTH 3J0POBOrO M GE30MacCHOTO 00pa3a >KM3HHU, OTBETCTBEHHOE



OTHOILIEHHE K COOCTBEHHOMY (M3UYECKOMY M ICUXMYECKOMY 30POBBIO, OCO3HAHHME IICHHOCTH
coOnrofeHus mpaBuil 0€30MacHOr0 MOBeIeHUs Ipu paboTe ¢ BEHIeCTBAMM, a TaKXkKe B CUTYalUSX,
YIPOXKAKOUIUX 30POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, IOJy4aeMble NpPU HU3YUYEHUU XHUMHHU, A pPELIeHUs 3ajad,
CBSI3aHHBIX C OKPYXKAIOIIEH IPUPOAHON CPEOM, IS ITOBBILICHUS YPOBHS YKOJIOTMYECKON KYJIbTYpHI,
OCO3HAHHUA TIOOATLHOTO XapakTepa AKOJIOTMUYECKUX MPoOJIeM M MyTell MX pelieHUs MOCpPEeACTBOM
METO/J0B XMMUH, SKOJOTMYECKOIO MBIIIICHUSA, YMEHHs PYKOBOJCTBOBATHCS UM B I103HABATEIbHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM MTPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B coctaBe MeTanpeaMETHBIX pe3yJIbTaTOB BBIIEISIOT 3HAYUMbIE U (OPMUPOBAHUS MUPOBO33PEHUS
oOI1eHayYHbIe TIOHATHS (3aKOH, TEOPHs, IPUHIHIL, THIIOTe3a, (PaKT, CUCTEMA, MPOLIECC, SKCIIEPUMEHT
U JIpyroe.), KOTOpbIe UCIOJIb3YIOTCA B €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MpEAMETax U MO3BOJIIOT Ha
OCHOBE 3HaHHWH U3 3TUX IPEeaMETOB (OPMHUPOBATH MPEJCTABICHUE O LEIOCTHOW HAyYHOU KapTHUHE
MUpa, U YHUBEpCaJIbHbIE YueOHbIe 1eHCTBUs (TO3HABATEIbHBIC, KOMMYHUKATUBHEIE, PErYJISTHBHBIE),
KOTOpBIE 00ecrneynBaoT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEJIbBHOMY IUIAHUPOBAaHUIO U
OCYIIECTBIICHUIO yUeOHOU JAESITETbHOCTH.

ITo3naBaTenbHBIE YHMBepPcaJIbHbIe YueOHblIe AelicTBUs ba3oBblie Jioruyeckue 1eiicTBUA:

YMEHUS UCHOJIb30BaTh MIPUEMBI JIOTUYECKOTO MBIIIUICHHUS] TP OCBOCHUH 3HAHMI: PACKPBIBATh CMBICI
XUMHUYECKUX TOHATUN (BBIACTATh HMX XapakTepHble MPH3HAKU, YCTAaHABIMBATH B3aHMMOCBS3b C
JIPYTUMH TIOHATUSMH), HCIIOJIb30BaTh MOHATHUS IS OOBSICHEHUS OTAENBHBIX (aKTOB M SIBJICHHH,
BBIOMpATh OCHOBAHHUS M KPUTEPHH JUIs KiIacCU(UKAIMM XUMHUYECKHX BEIIECTB U XUMHYECKHX
peakuuii, yCTaHaBJIMBATh INPUUYMHHO-CJIEICTBEHHBIE CBSA3M MEXAY OOBEKTAMM H3YYEHHUS, CTPOUTH
JIOTUYECKHE pacCcykJeHus (MHAYKTUBHBIC, NEAYKTUBHBIC, [0 AaHAJOTWH), JelaTh BBIBOJILI U
3aKJIIOYECHUS,

YMEHHE MPUMEHITh B IMpollecce TO3HAHWUS TMOHATHS (IIPeIMETHbIE U METalpeAMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJIEIM, HCIIOJIb3yeMble B XHUMHH, NPeoOpa3oBbIBaTh MIMPOKO
NpUMEHSeMble B XHMHUHU MOJIEIbHbIE NPEJCTABICHUS — XMMHUYECKMH 3HaK (CHMBOJ 3JIEMEHTA),
XUMHUYecKast popMyJia U ypaBHEHNE XMMUUECKON PEAKIMU — IPU PEIIEHUN yueOHO-1T03HABATEIbHbBIX
3a1a4, ¢ YYETOM OTHUX MOJECIBHBIX IPEACTABICHUIN BBIABIATE M XapaKTEPU30BaTh CYIICCTBEHHBIC
MPU3HAKN M3yYaeMbIX O0OBEKTOB — XMMHUECKHUX BEIIECTB U XMMHYECKUX pEaKlUi, BBIABIATH O0IINE
3aKOHOMEPHOCTH, NPUYUHHO-CIICICTBEHHBIE CBSA3M U INPOTUBOPEUMsS B M3Yy4aeMbIX IpOLECCaX M
SABJICHUSIX.

ba3oBble uccienoBaTe/bCKue 1eHCTBHA!

YMEHHUE HCIIOJIb30BaTh ITOCTaBJIEHHBIE BOIPOCHI B KAaYECTBE MHCTPYMEHTA IO3HAHUSA, a TaKKe B
Ka4yecTBE OCHOBBI Ui (POPMHMPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

npuoOpeTeHne OombITa MO0 IUIAHUPOBAHHMIO, OpraHM3allMl W TPOBEJIEHUIO  yYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HaONI0AaTh 3a XOJOM IpOIEecca, CaMOCTOSTENbHO MPOTHO3UPOBATH €r0
pe3yibTar, (opMynupoBaTb OOOOIIEHMS M BBIBOABI IO pe3yibTaTaM MpPOBEAEHHOTO OIIbITA,
HCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOeNIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHHE BbIOMpaTh, aHAJTU3UPOBATh M MHTEPIPETUPOBATh MHGOPMAIUIO PA3IUYHbIX BUAOB U (HopM
IPEJICTaBICHNs], TOJIYy4aeéMYyl M3 pa3HbIX MCTOYHMKOB (Hay4HO-NIOMYJSpHAas JIUTEparypa
XUMHYECKOTO COJEpXkaHUs, CIpaBOYHbIE MMOCOOUs, pecypchl MHTepHETa), KpUTUUYECKH OLIEHUBATh
IPOTHBOPEUYMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;



yYMEHHUE MPHUMEHATh pa3IM4YHbBIE METOJbl M 3alpoChl MPH TOUCKE M OTOOpe HHPOpPMALUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JI BBINOJHEHUS Y4eOHBIX M TO3HABATENBHBIX 3a/1a4
ONpeNeNEHHOr0 THUMa, NpUoOpeTeHHue omnbiTa B 00JaCTH HCMONB30BaHUSA HH(POPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTMH, OBJIAJICHUE KYJIbTYpOH AKTUBHOI'O HCIIOIb30BAHUS PA3IHYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BEIOMPATh ONTUMAIIBHYIO (hOpMY MpecTaBIeHUs] HHPOPMALUU
U WUTIOCTPUPOBATH pellaeMble 3a/1adyll HECIOKHBIMU CXEMaMU, Juarpammamu, Apyrumu GopMamu
rpaduKu 1 UX KOMOUHAIUSMU;
YMEHHE HCIIOJIb30BaTh U aHAIU3UPOBATh B IpoIlecce YUeOHOM U MCCIeI0BaTeNIbCKON AesITeNbHOCTU
UHPOPMALIMIO O BIMSHUM MPOMBIIUIEHHOCTH, CEJIBCKOTO XO3SIHiCTBa M TPAHCIOpPTa HAa COCTOSHUE
OKpY>Karollel MpUPOTHON CPEIbI.
KoMMyHuKkaTHBHBIC YHHBepcaibHble YueOHbIe 1eliCTBUSA:
YMEHHMsI 33J]aBaTh BOIIPOCHI (B X0/ Juaiora u (Win) JUCKYCCUU) MO CYIIECTBY 00CYKIaeMOi TeMBbl,
(opMyIHpOBaTH CBOM MPEATIOKEHHUS OTHOCUTENBHO BHITIOJIHEHUS MPEITI0KESHHON 3a1auu;
YMEHUSI MPEACTAaBIATh IOJYYEHHBIE pe3yJlbTaThl I103HABATEIbHOM NESTEIBHOCTH B YCTHBIX U
MUCbMEHHBIX TEKCTaX; AeJIaTh MIPE3CHTALMIO PE3YIbTATOB BBIOJIHEHNUS XUMUYECKOTO SKCIIEPUMEHTA
(;1abopaTopHOrO OMbITa, JIAOOPATOPHOU PabOThHl MO HCCIEAOBAHUIO CBOWMCTB BEUIECTB, Y4eOHOTO
IIPOEKTA);
yMEHHsI y4eOHOTO0 COTpPYJHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOH II03HABaTENIbHONM U
HCCJIEIOBATENBCKOM IeATeIbHOCTU MPU PEIICHUH BO3HUKAIONIUX MPOOJIeM Ha OCHOBE yuéTa OOIIMX
MHTEPECOB U COIJIACOBAHUS NO3UIMKM (00CYyXJeHus, OOMEH MHEHHSIMH, «MO3IOBbIE ILITYPMBI»,
KOOPJIMHALIMSI COBMECTHBIX JIEWCTBHI, OIPEACIICHUE KPUTEPUEB IO OLIEHKE KauyeCTBa BBINOJHEHHOMN
paboThl U ApyTHE).
PerynsiTuBHble yHUBepCcaJIbHbIC YUeOHbIC 1e/iCTBUA:
YMEHHME CaMOCTOATEIbHO ONpPENENsTh LEIu JACSITEIbHOCTH, IUIAaHUPOBAaThb, OCYILIECTBISATD,
KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO JIEATEIBHOCTh, BHIOMpPATh Hanboee
s pexTUBHBIE CITOCOOBI PelIeHUs] YIYEOHBIX W MO3HABATEIIbHBIX 3aJ]1ad, CAMOCTOSITEILHO COCTaBIIAThH
WM KOPPEKTUPOBATh MPEMJIOKEHHBIM aarOpUTM JAEUCTBUH MHpPHU BBINOJIHEHUHM 33JaHUN C YYETOM
MOJIyUEHUS HOBBIX 3HAaHUM 00 H3y4aeMbIX OOBEKTaX — BEIIECTBaX M pEaKIMsX, OILICHHWBATh
COOTBETCTBUE IOJYYEHHOI'O pe3yibTaTa 3asBJICHHON L€, YMEHHE UCIOIb30BaTh U aHAIM3UPOBATh
KOHTEKCTBI, IIpeJijlaraéMble B YCIIOBUH 3aaHU.
HPEAMETHBIE PE3YJIbTATHI
B cocraBe nmpeaMeTHBIX pe3yJbTaTOB 110 OCBOCHUIO 0053aTENBHOTO COJEPKaHMsl, YCTaHOBIEHHOTO
JIaHHOM denepanbHON padodeil MmporpaMMoOM, BBIJCISIIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAyYHBIC
3HAHUS, YMEHUS U CIIOCOOBI NeUCTBUH, crienududeckue sl MpeaMeTHON 00acTu «XUMHUSI, BUIBI
JESTEIbHOCTH 10 TIOJYYEHHI0 HOBOIO 3HAHWSA, €ro HWHTEpIpeTalud, NIpeoOpa3oBaHUI0 U
MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.
K koHuny o0yuennss B 8 kiiacce mpeaMeTHble pe3y/bTaTbl Ha 0a30BOM YPOBHeE [0JIKHBI
0TpakaTh CPOPMHUPOBAHHOCTD Y 00Y4YAIOLIUXCH YMEHUI:
® PACKpBIBaThb CMBICI OCHOBHBIX XMMHUYECKUX TOHSATHUN: aTOM, MOJEKYJa, XUMUYECKUN
JJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE BEIECTBO, CMeCh (OJHOpOAHAs H
HEOJIHOPO/HAsI), BaJEHTHOCTb, OTHOCHUTENIbHAs aTOMHas M MOJEKyJIspHas macca,
KOJMYECTBO BEIIECTBA, MOJb, MOJSpHAas Macca, MaccoBas JOJs XHUMHYECKOIro
3JIEMEHTa B COEIMHEHHM, MOJISIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
3JIEKTPOOTPHUILIATEILHOCTh, CTENIEHb OKUCIICHUS, XUMHUECKas peakius, Kiaccuduxanus
peakuuii: peakliuyi COeANHEHNUs, pEaKUu Pa3IokKEeHHs, PEaKIUK 3aMelIeHHs], PeaKIH
oOMeHa, 3K30- U SHAOTEPMHUUYECKUE PEaKIUH, TEIUIOBOM 3P deKT peakuuu, Sapo aToMa,
AJIEKTPOHHBIN CJIOW aToma, aTOMHas OpOMTalb, paJuyc aToMa, XUMHUYECKas CBS3b,
MOJISIPHAsT M HENOJIsIpHAsi KOBAJIGHTHAs CBsI3b, MOHHAs CBS3b, WOH, KATHOH, aHUOH,
pacTBoOp, MaccoBasi JA0JIs BellecTBa (MPOIIEHTHAs KOHIEHTpallus) B PacTBOPE;
® JWJUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKUX IOHATHA W MPUMEHATH 3TU
MIOHSTHUSA MPU ONMKMCAHUU BEIIECTB U UX MPEBPALICHUN;
® HCNONb30BaTh XUMHUYECKYIO CHMBOJIMKY Ui COCTaBlieHUusT (OpMyNl BEUIECTB H



YPaBHEHUN XMUMHYECKUX PEAKIIHM;

OMpPCACIIAThL BAJICHTHOCTH AaTOMOB 3JICMCHTOB B 6I/IHapHBIX COCAUHCHUAX, CTCIICHb
OKHUCJICHHUA DJJICMCHTOB B 6I/IHapHBIX COCIUHCHUAX, NPUHAMJIC)KHOCTL BCIICCTB K
onpenenéHHOMY KJaccy COeAMHEHMH 1o QopmyrnaMm, BHUJ XHUMHUYECKOW CBS3U
(xoBaJIeHTHAs! M1 HIOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpsiBaTh cmbica llepuoguueckoro 3akona . M. MeHneneeBa: 1€MOHCTPUPOBATh
IIOHUMAaHUEC HepI/IOI[I/I‘{eCKOfI 3aBUCHUMOCTU CBOMCTB XHMHYECKUX DJJIEMEHTOB OT HUX
nonoxkenus B llepuoanueckoil cucreme, 3aKOHOB COXpPaHEHHs] MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-- MOJIEKYJIIPHOTO YU€HHs, 3aKOHa ABOTaJipo;

ONKCBHIBaTh M XapakTepu3oBaTh TabiauuHyio ¢opmy llepuonuueckoil cucTeMsl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHITUS «MJIaBHas noarpynna (A-rpynma)» u
«o0ouHass noarpynna (b-rpymma)», Manble u OosibLIME IEPUOABI, COOTHOCUTH
0003HaYeHHs, KOTOphIe UMEIOTCsl B Tabnmie «llepuommyeckas cucreMa XMMHUYECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ 4UCIOBBIMM XapAKTEPUCTUKAMHM CTPOCHMS aTOMOB
XMMHUYECKHX 3JEMEHTOB (cOocTaB M 3apsii siapa, oOIlee YHUCIO 3JIEKTPOHOB U
pacripeie/IeHUe UX 10 3JEKTPOHHBIM CII0SIM);

KJ1accu(UUUpoBaTh XMMHUYECKUE 3JIEMEHThI, HEOPraHMUECKUE BELECTBA, XUMUYECKHE
peakiuu (10 YMCIy W COCTaBy Y4YacCTBYIOUIMX B PEAKLUU BELIECTB, 10 TEIUIOBOMY
abdexry);

XapaKTepU30BaTh (OMUCHIBATH) OOIIHME XMMHYECKHE CBOWCTBA BEUIECTB PA3JIMUHBIX
KJIAaCCOB, IIOATBEP)KJas  ONHCAHUE IPUMEpPaMHM  MOJIEKYJISPHBIX  ypaBHEHUH
COOTBETCTBYIOIUX XUMUYECKUX PEAKLUI;

IIPOrHO3MPOBaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kauye€CTBEHHOI'O COCTaBa,
BO3MO>XHOCTH NPOTEKaHMsI XUMUYECKUX ITPEBPALLICHUI B PA3JIMYHBIX YCIOBUSIX;
BBIUYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJII0 XUMUYECKOTO 3JIeMeHTa 1o (GopMyJie COeAMHEHNSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUYECKON PEaKINH;

IIPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIBHON AEATEIbHOCTH — AQHAJIW3 U CUHTES,
CpaBHEHHE, 0000IIEHNE, CUCTEMATH3ALUIO, KIACCU(UKALMIO, BBISIBICHUE MPUYUHHO-
-CIIEICTBEHHBIX CBS3€H — JUIsI U3Y4YEHHUS CBOMCTB BEUIECTB U XMMHUYECKHMX PEaKIUil,
€CTeCTBEHHO-HAyUyHble =~ METOAbl  IO3HAaHUS  —  HaONIOJeHHe,  U3MEpEeHue,
MO/IEJINPOBAaHNE, IKCIIEPUMEHT (peasbHbI 1 MBICIICHHBIN);

ClleZIoBaTh NpaBWIaM IIOJIb30BaHUS XMMHYECKOM mocyaod u  1abopaTOpHBIM
o0opy/noBaHUEM, a TaK)Ke MpaBHJIaM OOpalIeHHUs] C BEIIeCTBAMU B COOTBETCTBHM C
MHCTPYKUHUSMHU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYEHHIO
U coOMpaHUIO Ta3000pa3HBIX BeHIECTB (BOAOPOAAa M KHUCIOPOJA), MPUTOTOBJICHUIO
PacTBOPOB C ONPEAEIEHHON MAacCOBOM J0JIEN paCTBOPEHHOIO BEILECTBA, INIAHUPOBAThH
U MPOBOJUTH XUMHUYECKHE IKCIEPUMEHTHI 110 PaclO3HABaHUIO PACTBOPOB IIENOYEH U
KHCIIOT C IOMOIIbIO HHAUKATOPOB (JIaKMYC, peHOIPTaNIenH, METUJIOPAHK U APYTHUE).

K xonny oOydeHusi B 9 Kjacce mpeaMeTHbIe pe3yJbTaTbl Ha 02a30BOM YPOBHE [10JIKHBI
0oTpakaTh CPOPMHUPOBAHHOCTD Y 00YUYAKOLIUXCH YMEHUI1:

PaCKpBIBATE CMBICII OCHOBHBIX XHUMHWYCCKHUX HOHATHH: XUMHUYECKUU DJICMCHT, aTOM,
MOJIeKYJa, UOH, KATUOH, aHUOH, MTPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPHIIATEIIEHOCTh, CTETIEHb OKHCICHHS, XUMHUYECKas pPeaklusi, XUMHUYeCcKas
CBSI3b, TEIUIOBOHM A(D(EKT peakiuu, MOIb, MOJSIPHBIA 00BEM, PAacTBOP, AIEKTPOJIUTHI,
HCOJICKTPOJIUTBI, JSJICKTPOJIUTHYCCKAd JUcCCOolUallUA, PpCaKIuu HOHHOI'O 06MeHa,
KaTraau3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble ¥ HeoOpaTHMBIE pEaKIuw,
OKHCINUTCIIbHO-BOCCTAHOBUTCIIbHBIC pcaKkiuu, OKHUCJIUTCIIb, BOCCTaHOBUTCIIb,
OKHCIICHHE W BOCCTAaHOBJICHHE, aUIOTPOIUsS, aM(OTEPHOCTh, XHUMHYECKas CBS3b



(koBaJIeHTHasi, MOHHAs, MeTa/In4yecKas), KpUCTAJIMYEcKas pemérka, KOoppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW peakluu, IMpeAeabHO J0MycTUMas
koHueHrpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHATUNA U MPUMEHSTH 3TU
MOHSTHSI TIPU OMMCAHUH BEILIECTB M UX MIPEBPALICHHUIA;

UCIOJIb30BaTh XMMHMYECKYI0 CHMBOJUKY [UIsI COCTaBi€HHUS (OpMy:n BelecTB U
YpPaBHEHUN XUMHUYECKUX PEAKIUN;

ONpeAENATh BaJCHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSIX PA3IMYHOTO COCTaBa, MPHUHAIJICKHOCTh BEHIECTB K ONpEACIEHHOMY
KJIACCy COCIMHEHUU MO (GopMmyiaM, BUA XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJlJINYECKasi) B HEOPraHUYECKUX COEAUHEHMSIX, 3aps] HOHAa IO XHMHUYECKOU
dbopMyIie, XxapakTep cpellbl B BOAHBIX PacTBOpax HEOPraHUYECKUX COCAMHEHUM, THII
KPUCTAITTNYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbich [lepuoguueckoro 3akona J[. Y. MenneneeBa u 1eMOHCTPUPOBATH
€ro TIOHUMAaHHE: ONMHCHIBATh U XapaKTepu3oBaTh TabimuHyo ¢opmy [leproamueckoit
CUCTEMbl XMMHUYECKHMX OJJIEMEHTOB: pa3nyaTh IOHATUSA «IJlaBHasg mnoxarpymnma (A-
rpynmna)» u «mnobounas mnoxrpymmna (b-rpynma)», maneie u Oosbliue TEPUODI,
COOTHOCUTh O0O3HAuYEHUS, KOTOpPhIE HMEIOTCS B IMEPUOAUYECKOM Tabiuie, C
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsj A1apa, o0IIee YNUCIO 3JIEKTPOHOB U PACIPEIEICHUE UX TI0 3JIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOIIKME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB JJIEMEHTOB M UX
COEIMHEHMI B Ipeenax MalbIX MEPUOJIOB U TTABHBIX MOATPYII C YY4ETOM CTPOCHUS
UX aTOMOB;

KJIacCCU(UIUPOBATh XMMUUYECKHE AJIEMEHThI, HEOPraHMUECKHUE BEIIECTBA, XMMUUYECKUE
peaknuu (10 YMCIYy M COCTAaBy y4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIIOBOMY
3¢ exTy, 10 U3MEHEHUIO CTENIeHEeH OKUCIEHHSI XUMUYECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) OOLIME M CHEHUPUUECKHEe XUMHUYECKHE CBOHCTBA
MIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPKAasi OMMCAHUE PUMEPAMH MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEaKLIUi;

COCTABJISATh YPAaBHEHUS IEKTPOJIUTUYECKON TUCCOIMALMU KUCIIOT, LIeJIoYei U comneil,
TIOJTHBIE W COKPAIIEHHBIE YPaBHEHUS PeaKkiii MOHHOTO OOMEHa, YpaBHEHUS PEaKIIHH,
MOJITBEPKTAIONINX ~ CYIIECTBOBAHHE TI'E€HETHYECKOHW CBS3M MEXAYy BEIIECTBAMH
Pa3IUYHbBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTH OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUN ITOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OaslaHCca ATUX peakiuii;

MIPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHHUS, BO3MOXHOCTH
MPOTEKAHHUS XMMUYECKHUX TPEBPAIICHUH B PA3IMYHBIX YCIOBHUSX;

BBIYUCIIATH OTHOCHTEIBHYIO MOJIEKYSIPHYIO i MOJSIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJTI0 XMMUYECKOTO AJIEMEHTa 10 (popMysie COeJMHEHUs, MAaCCOBYIO JOJIIO BEIIECTBA B
pacTBope, MPOBOANUTE PACUYETHI IO YPABHEHUIO XUMUYECKON PEaKIny;

coONMoIaTh TpaBWJIa TOJB30BAHUS XHUMHYECKOW IMOCYIOH U 1a00paTopHBIM
00OpyJIOBaHUEM, a TaKKe MpaBuUia OOpaIleHUs C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSMU 10 BBITOJHEHHUIO Ja0OPATOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYECHUIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO ra3a);

MPOBOANTH PEAKIMH, MOATBEPKAAONINE KaYeCTBEHHBI COCTaB PA3IMYHBIX BEIIECTB:
pacro3HaBaTh OMNBITHBIM IMyTEM XJOpHI-, OpoMHI-, MOaUA-, KapOoHaT-, (ocdar-,
CUJIUKAT-, Cyab(ar-, THIPOKCHA-UOHBI, KATHOHBI AMMOHHS W HWOHBI HM3yYECHHBIX
METaJJIOB, IPUCYTCTBYIOIMINE B BOJHBIX PACTBOPAX HEOPTaHNYECKUX BEIIECTB;
INPUMEHSATh OCHOBHBIC ONEPALMN MBICIUTEIFHON NEATEIBHOCTH — aHAJIM3 M CHHTE3,



CpaBHEHHUE, 0000IIEeHNEe, CHCTEeMATH3allui0, BBISBICHWE MPUYWHHO-CIICICTBEHHBIX
CBSI3€M — ISl M3YyYEHUsSI CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIUMA, €CTECTBEHHO-
HAayYyHbIE METONbI T[O3HAHWA — HAOJIOJCHWE, U3MEpPEHHe, MOJICITUPOBaHUE,
9KCIIEPUMEHT (peabHbI U MBICICHHBIN).



4. TEMATUYECKOE INTAHUPOBAHUE

8 KJIACC
Ne i/m HaummeHnoBaHue pa3aesioB u TeM KoiuuecTBo 4acoB DJieKTpoHHbIE (HH(POBHIE)
NMPorpamMMbl Beero KOHTpOJIbHBIE IMpakTHueckue o0pa3oBaTejibHbIE PecypChl
padoThI padoThI
Pa3znes 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMHUsT — BakHas 00/1aCThb
1.1 €CTECTBO3HAHUSA U IPAKTUUECKON O 0 2 bu6mmoteka LJOK
eI TETbHOCTH https://m.edsoo.ru/7f41837c
JeJIOBEKA
1.2 BemectBa n xuMuueckue peakiuu 15 1 0 bu6nmumorexa LIOK
https://m.edsoo.ru/7f41837c
Wroro no pasneny 20 1 2
Pasjen 2. BaxkHeiilme npeacTaBuTe/ M HEOPraHMYECKUX BellECTB
2.1 Boznyx. Kucnopon. [Tonsitne 06 |6 0 0 bu6mmoteka [JOK
OKCHIaX https://m.edsoo.ru/7f41837c
2.2 Bonopon.Ilonstue o kucmorax u |8 0 1 bubnmnorexka HOK
COJISX https://m.edsoo.ru/7f41837c
2.3 Bopa. PactBopsl. [lonsitue 06 S) 1 1 bu6muoreka [JOK
OCHOBAHMIX https://m.edso0.ru/7f41837¢c
2.4 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK
HEOPTaHMYECKUX COCTUHEHHIA https://m.edsoo.ru/7f41837c
Wroro o pasueny 30 2 3

Paznea 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jemMeHToB /. U. MenneneeBa. CTpoenne aToMoB.
Xumuueckas cBsi3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHUU



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

[Tepuonuueckuii 3aKOH U

3.1 [lepuoauueckas cucrema 7 bu6mmotexa [JOK
XUMHYECKHX d1eMeHTOoB 1. 1. https://m.edsoo0.ru/7f41837¢c
Mennene-eBa. CTpoeHue aToma
XuMHYECKas CBA3b. bu6nmorexa [IOK

3.2 OKHCIUTENBHO- 8 https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHBIC PEAKIIHH

Wtoro no pazneny 15 bu6nmmorexa LIOK

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

O060061eHre 3a Kypc XUMHS 8 KJ1acc. 3 bu6nmunorexa LIOK

["otoBasi KOHTPOJIbHASL paboTa https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

Kosn4ecTBO 4acoB JJIeKTPOHHbIE
Nen/m  HamMeHoBaHMe pa3/iesioB U TeM NPOrPaMMBbI Kontpoabnbie  [IpakTuyeckue (uudposbIe)
Bcero padoThI padoThI obpasoBaTeJbHbIe
pecypcsbl
Pa3znes 1. BemecTBo 1 XUuMH4YeCcKHe peakuuu
1.1 [ToBTopenue u yriryOieHne 3HaHUI OCHOBHBIX D 1 0 bu6mmoteka LJOK
pa3nennoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUECKUX 4 0 0 bu6mmoteka [JOK
peakiuii https://m.edsoo.ru/7f41a636
1.3 DNEKTPOIMTHYECKAs TUCCOLIUALIHS. 8 1 1 bubmmoreka [JOK
XUMHUECKUE PEAKIMK B PaCTBOPAx https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHHS
2.1 OO01ast XapakKTepUCTUKA XUMUYECKUX 4 0 1 bubnmnoreka HOK
anemenToB VIIA-rpynmel. ["anorens https://m.edsoo.ru/7f41a636
OO6m1ast XapakTeprUCTUKA XUMUUECKHUX bubmuorexa [JOK
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 0 0 https://m.edsoo.ru/7f41a636
COCMHEHUS
OO6m1ast XapaKTepruCTUKa XUMUUECKHIX bubnuotexa [JOK
2.3 sieMeHToB VA-rpymmsl. A3ot, pochop mux 7 0 1 https://m.edsoo.ru/7f41a636
COCMHEHUS
OO6m1ast XapaKTeprUCTUKa XUMUYECKHIX bubnuotexa [JOK
2.4 sieMeHTOB |V A-rpynnbl. Yrieposa u KpeMHUR 18 1 2 https://m.edsoo.ru/7f41a636
WX COCTUHECHUS
Hroro mo pazaeny 25
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Paznen 3. MeTaJJIbI M BX COeAUHEHUS

3.1 OO01me CBOMCTBA METAJLIOB 4 bu6nmmorexa [IOK
https://m.edsoo.ru/7f41a636

3.2 BaxxHaene MeTayuibl 1 UX COEIUHEHUS 16 bu6nmmorexa [IOK
https://m.edsoo.ru/7f41a636

Utoro no pazneny 20

Pasznen 4. Xumusi ¥ okpyxamomas cpeaa

4.1 BemecTBa 1 MaTepuaibl B )KU3HU YeJIOBEKA 3 bu6mmoteka LJOK
https://m.edsoo.ru/7f41a636

Wtoro no pazneny 3

O06o061IeHne 3a Kype Xumus 9 kiacc. 3 bubmmoreka [JOK

["onoBast KOHTpOJIbHAS PadOTA. https://m.edsoo.ru/7f41a636

OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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5.IOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Koau4yecTBo 4acoB DJIeKTpPOHHbIE U(POBBIE
Ne i/m Tema ypoka KoHTpoabubie  [IpaKTHYeCKHe larTa oOpa3oBaTe/ibHbIE pecypchl
Bcero  pa6oThbl paboThbI H3y“eHust
1 [Mpeamer xumuu. Posb xumuu B xu3am |1 0 0 bu6nnorexa LIOK
desoBeka. Terna u BemiecTBa 05.09.2026  |nttps://m.edsoo.ru/ff0d210c
2 I[MonsaTHe 0 MeTOAAX MO3HAHUA B XumMuu |1 0 0 bu6nuorexa LIOK
Jlnarnocruueckas padboTa. 05.09.2026  |https://m.edsoo.ru/ff0d227e
[Ipaxmuueckasn paboma Ne 1 «Ilpasuna
3 pabomul 8 1abopamopuu u npuémsl 1 0 1 bubmroreka [JOK
obpawenust ¢ 1ab0pamopHuiM 12.09.2026  |https://m.edsoo.ru/ff0d23dc
000pY008aAHUEM».
[Ipaxmuueckas paboma Ne 2
«Habnrooenue 3a copsweii ceeyoily
4 Yucteie BemecTBa U cMecH. CIIocoObl 1 0 0 bu6nunorexa LIOK
pasjiesieHus cmecei 12.09.2026  https://m.edsoo.ru/ff0d26ca
[Ipaxmuueckas paboma Ne 3 bu6muorexa [IOK
5 «Ananuz nouswly. 1 0 1 19.09.2026  https://m.edsoo.ru/ff0d28c8
6 ATOMBI U MOJIEKYJIBI. ATOMHO- 1 0 0 bubmuoreka [IOK
MOJICKYJIIPHOE yUCHHE. 19.09.2026  https://m.edsoo.ru/ff0d2a6¢c
7 XuMUYeCcKue dJIeMEeHTHI. 3HaKu (CUMBOJIBI)(1 0 0 bubnmorexa [JOK
XUMHAYECKHUX 3JICMEHTOB 26.09.2026  https://m.edsoo.ru/ff0d2be8
8 IIpocTeie n Cl10KHBIE BEIIECTBA 1 0 0 Bbubmuorexa [IOK
26.09.2026  https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 0 0 bubmmorexa [JOK
03.10.2026  https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSHCTBA COCTaBa BCIIICCTB.

bu6nmuorexa [IOK

10 Xumudeckas popmysia. BaneHTHOCTD 03.10.2026  |https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX 3JIEMEHTOB

11 OTHOCHTEIIbHAS aTOMHAs Macca. bu6nmuorexa [IOK
OTHOCUTENbHAS MOJICKYJISIpHAsI Macca 10.10.2026  https://m.edsoo.ru/ff0d323c

12 MaccoBast 10oJIsl XHMHUYECKOTO JIEMEHTA B bubmmoteka [JOK
COCTMHEHHUU 10.10.2026  https://m.edsoo.ru/ff0d350c

13 KomuuectBo BemectBa. Moisib. Mosipaast bu6nuorexa LIOK
Macca 17.10.2026  https://m.edsoo.ru/ff0d5230

14 Du3NYSCKUEC U XUMUYSCKHUE SIBJICHUS. bubmuorexa [{OK
XUMHYecKasi peaKius 17.10.2026  https://m.edsoo.ru/ff0d37fa

15 [Tpu3Haku U yCIOBUS MIPOTEKAHUS bubnunorexa [JOK
XHUMHUYECKHX PeaKIni 24.10.2026  |https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHHS MACCHI BEILIECTB. bu6muorexa [IOK
XUMUYECKUE YpaBHEHUS 24.10.2026  |https://m.edsoo.ru/ff0d3b88
BrrunciaeHus KOJIMYeCTBa, MacChl bu6nnorexa LIOK

17 BEIIIECTBA 110 YPAaBHCHUSIM XMMUYECKUX 31.10.2026  |https://m.edsoo.ru/ff0d5708
peakuun
Kountpoabsnas padora Nel mo reme bubnmnorexa [JOK

18 «BewrecrBa 1 XUMHYECKHE 31.10.2026  https://m.edsoo.ru/ff0d3f34
peakuuu»Knaccudukanus XuMHIECKUX
peakuuii (COeTMHEHUS, PA3JIOKEHUS,
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIiI- bubnuotexa [JOK

19 sHIMKJIOoNEeauCT. O000IIeHNEe 1 07.11.2026  https://m.edsoo.ru/ff0d40c4
cUCcTeMaTH3aInsI 3HaHUH

20 Bo3nyx — cmech razoB. CoctaB Bo3ayxa. but6mmoreka [IOK
Kucnopos — 31eMEHT U IPOCToe 07.11.2026  |https://m.edsoo.ru/ff0d4290
BerecTso. O30H

21 Boznyx — cmech razos. Coctas Bo3ayxa. bu6muorexa [JOK
Kuciaopom — sieMeHT U 14.11.2026  https://m.edsoo.ru/ff0d448e
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MMPOCTOEC BEIICCTBO. O30H

du3ndecKkue 1 XUMUYECKHE CBOMCTBA bu6nmumorexa [IOK
22 KHCJIOpo/a (peaKkiuy OKUCIICHHS, 14.11.2026  https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumax
CriocoObI OTy4deHUsT KHCIIOPOia B bubmorexa [JOK
23 1abOpaTOPUU ¥ MPOMBIIUICHHOCTH. 21.11.2026  |https://m.edsoo.ru/ff0d497a
[MpumeHeHue KucIopoaa
TeroBoit 3¢ (hekT XUMUYECKOH PeaKIIuH,
24 MOHATHE O TEPMOXUMHUYECKOM YPaBHEHUH, bu6mmoteka LJOK
DK30- U 21.11.2026  https://m.edsoo.ru/ff0d4790
OHIOTEPMHUECKUX PEAKIUIX
TornuBo (HedTh, Yroib U MeTaH). bubanorexa [JOK
25 3arpsi3HEHHE BO3/yXa, CIIOCOOBI €ro 28.11.2026  |https://m.edsoo.ru/ff0d4cda
MpeJOTBPALLICHHS
[Ipaxmuueckas paboma Ne 4 no meme bu6muorexa [IOK
26 «llonyuenue u cobupanue Kuciopooa, 28.11.2026  |https://m.edsoo.ru/ff0d4ae?
U3YUEHUe e20 CBOUCIE
27 Boxopon — s51eMeHT U IpocToe bu6muorexa [IOK
BemecTBo. Haxosxienue B mpupoe 05.12.2026  |https://m.edsoo.ru/ff0d4dd0
28 dusnueckre 1 XMMUIECKHE CBOMCTBA bu6muoreka [JOK
Bogopona. [I[pumeHenne Bogoposa. 05.12.2026  https://m.edsoo.ru/ff0d4dd0
29 [MonsATHE O KHCIOTaX U COJIIX bubnunorexa LIOK
12.12.2026  https://m.edsoo.ru/ff0d50d2
30 CriocoObI mosTy4eHHs BO0POia B bubmuorexa [IOK
mabopaTtopun 12.12.2026  https://m.edsoo.ru/ff0d4ddO
I paxmuueckas paboma Ne 5 no meme bubnuotexa [JOK
31 «Ilonyuenue u cobupanue 800opooa, 19.12.2026  https://m.edsoo.ru/ff0d4f42

usydyernue eco CcBOLCMEY»
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32 Momsipablii 00bEM ra3oB. 3akoH ABorajpo (1 bubmorexa [JOK
19.12.2026  https://m.edsoo.ru/ff0d542e

Brrauciienus 00bEMa, KOJIMUeCTBa bu6nmuorexa [IOK

33 BEILIECTBA Ta3a 110 €ro U3BECTHOMY 1 26.12.2026  |https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brrunciienuss 00bEMOB T'a30B 110 bubmuorexa [TOK

34 YPaBHCHHIO PEaKIIMK Ha OCHOBE 3aKkoHa |1 26.12.2026  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH ra30B

35 du3nyecKre 1 XMMUYECKHE CBOMCTBA 1 bubmuorexa [{OK
BOJIBI 09.01.2027  https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [ToHsTHE 00 1 bubmuorexa [{OK
MHIUKATOpax 09.01.2027  https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacslleHHbIE U bu6muorexa [IOK

37 HEHACBHIIIICHHBIC PACTBOPBI. 1 16.01.2027  https://m.edsoo.ru/ff0d5b40
MaccoBast 107151 BEIeCTBa B pacTBOpe
[Ipaxmuueckas paboma Ne 6 no meme

38 «IIpucomosnenue pacmeopos c 1 bubmuotexa [JOK
OnpeoeNenHol MAcco8oll doaell 16.01.2027  https://m.edsoo.ru/ff0d5eba
PACMBOPEHH020 Beecmea

39 KountpoJabHas padora Ne2 mo teme 1 bubnmrorexa [JOK
«Kucnopoa. Bogopoa. Boga» 23.01.2027  https://m.edsoo.ru/ff0d6342

40 OKcuUIBL: cOCTaB, KiacCUpUKALIUS, 1 bubnunorexa LIOK
HOMEHKJIaTypa 23.01.2027  |https://m.edsoo.ru/ff0d664e
[TonydyeHne 1 XUMHYECKHUE CBOMCTBA bubmuorexa [{OK

41 KHCJIOTHBIX, OCHOBHBIX U aMpOTepHbIX (1 30.01.2027  |https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHOBaHHUS: COCTaB, KJIacCU(UKAIIHS, 1 bubnnorexa LIOK
HOMEHKJIaTypa 30.01.2027  |https://m.edsoo.ru/ff0d67ca
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43 [Tony4yeHne u XMMHUYECKHUE CBOMCTBA 1 bubmortexa [{OK
OCHOBaHHH 06.02.2027  https://m.edsoo.ru/ff0d67ca

44 Kwucnotsr: cocraB, Kimaccudukams, 1 bu6nmuorexa [IOK
HOMEHKJIaTypa 06.02.2027  |https://m.edsoo.ru/ffOdfee2

45 [TonyyeHne u XMMHUYECKHE CBONCTBA 1 bubmorexa [JOK
KUCIIOT 13.02.2027  https://m.edsoo.ru/ffOdfee?
Counu (cpenHue): HOMEHKIIATypa, CIIOCOObI bubmmoreka [JOK

46 MOJIyYEHHSI, XHMHYECKUE CBOMCTBA 1 13.02.2027  https://m.edsoo.ru/00ad9474
IIpakxmuueckasn paboma Ne 7. Pewenue

47 DKCNEpUMEHMANbHBIX 3a0ay no meme 1 bubnunorexa [JOK
«OCHOBHbLE KIACCHl HEOP2AHUYECKUX 20.02.2027  |https://m.edsoo.ru/00ad9b7c
COeOUuHeHULL»

48 ['eneTnveckas CBSI3b MEXKIY KiIaccaMmu 1 bubmorexa [JOK
HEOPTaHUYECKUX COCTUHECHUI 20.02.2027  https://m.edsoo.ru/00ad9a50

49 O06o0061eHre u cucreMarusanus 3Hanud - |1 bubnmnorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX 27.02.2027  |https://m.edsoo.ru/00ad9ch2
COEIUHEHUIN»
KountpoJabHas padora Ne3 no teme bubmuorexa [JOK

50 ""OCHOBHBIE KJIacChl HeOPpraHuyeckux |1 27.02.2027  https://m.edsoo.ru/00ad9ela
coequHeHui"
[lepBbie MOMBITKU KJIaCCUPUKAIUU bu6muoreka [IOK

51 XUMHUYECKUX dNIeMeHTOB. [loHsTHE 0 1 05.03.2027  https://m.edsoo.ru/00ad9ffa
IpYyTIIax CXOIHBIX 3JICMCHTOB
[Tepnonnueckuit 3akoH u [lepnonnueckas bu6muoreka [JOK

52 cucTteMa XuMudeckux anmemento JI. M. 1 05.03.2027  https://m.edsoo.ru/00ada52c
Mennaeneena

53 [Tepuomapl, TPyNIIBI, TOATPYIIITHI 1 bubnuotexa [JOK

12.03.2027  https://m.edsoo.ru/00adaS2c
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54 Ctpoenue atomoB. CocTaB aTOMHBIX sijiep. 1 bubmorexa [JOK
M3oTomBI 12.03.2027  https://m.edsoo.ru/00ada342
CtpoeHue IEKTPOHHBIX 000JI0Y€K aTOMOB bubmorexa [JOK
55 asieMeHTOB [lepuoguueckoit 1 19.03.2027  |https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. MenaeneeBa
XapakTepucTHKa XUMHYECKOTO 3JIEMEHTA
56 o ero noJyioxkeHuto B [lepuoanueckoit 1 bubmmoreka [JOK
cucreme 1. 1. 19.03.2027  |https://m.edsoo.ru/00ada824
MeneneeBa
3Havenue [leproauyeckoro 3akoHa s
o7 pa3BUTHS HAyKu U npaktuku. /. . 1 bubmmoreka [JOK
MeneneeB — yu€Hblii, Ieaaror u 26.03.2027  https://m.edsoo.ru/00ada96e
rpa)<JTaHuH
58 DIEeKTPOOTPULIATEILHOCTh ATOMOB 1 bubmuorexa [{OK
XHMHYECKHX DJIEMEHTOB 26.03.2027  https://m.edsoo.ru/00adaab8
59 HMonHass XuMH4ecKas CBS3b 1 bu6nunorexa LIOK
09.04.2027  |nttps://m.edsoo.ru/00adac34
60 KoBasieHTHas moJsipHast XuMH4YecKas cBs3b 1 bu6muorexa [IOK
09.04.2027  |https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HenoOIsIpHAs XMMHUYECKas 1 bu6muoreka [JOK
CBSI3b 16.04.2027  https://m.edsoo.ru/00adaab9
62 CTeleHb OKUCIICHUS 1 bubnunorexa LIOK
16.04.2027  https://m.edsoo.ru/00adae28
63 OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC 1 bubnunorexa LIOK
peaknuu 23.04.2027  |https://m.edsoo.ru/00adb076
64 OKUCIUTENIN U BOCCTAHOBUTEIIH 1 but6mmoreka [IOK
23.04.2027  |https://m.edsoo.ru/00adb076
65 KonTposabHasi padora Ned mo Teme 1 bu6muoreka [IOK
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«Ctpoenne aroMa. XUMHYECKasi CBA3b» 30.04.2027  |https://m.edsoo.ru/00adb486
66 O000111eHrEe U cUCTEMaTU3aLMs 3HAHU 3a 0 0 bu6nmuorexa [IOK
KypC XUMHUs 8 Kitacc 30.04.2027  |https://m.edsoo.ru/00adb33c
67 O000111eHrEe U cUCTEMaTU3aLMs 3HAHU 3a 0 0 bu6nmumorexa [IOK
Kypc XUMHs 8 Kitacc 14.05.2027  https://m.edsoo.ru/00ad9cbh2
68 l'oxoBasi KOHTpOJILHAS padoTa. 1 0 bu6mmoteka LJOK
14.05.2027  https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 9) 7
IMTPOI'PAMME
9 KUIACC
KosmmmuecTBo yacos JJIeKTpOHHbIe LU (pPOBbIE
Nenni/m [Tema ypoka Koutposibhpie  [IpakTHueckue dara o0pa3oBaTe/ibHbIE PeCypChl
Bcero paGoThI paGoThI H3sydeHus
[Tepnoanueckuit 3akoH. [lepuonnueckas
1 crucTeMa XuMudeckux anmeMmeHnToB J1. M. 1 0 0 bubmuorexa [{OK
MenyeneeBa 06.09.2026  https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTH B U3MEHEHUH CBOWICTB bubnuotexa [JOK
2 XMMHUYECKHX 2JIEMEHTOB MEPBBIX TPEX 0 0 06.09.2026  |https://m.edsoo.ru/00adb6b6
MEPHOIOB
3 Kitaccudukamnus 1 HOMEHKIIaTypa 0 0 bubmmoreka [JOK
HEOPraHMUYECKUX BEIIESCTB 13.09.2026  https://m.edsoo.ru/00adb7e2
4 BUIbl XUMHAYECKOI CBSI3U U THIIBI 0 0 bubnunorexa LIOK
KPUCTANTHIECKUX PEIIETOK 13.09.2026  https://m.edsoo.ru/00adbac6



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

KonTpoabsHasi padora Nel mo teme

S) «IToBTOpEeHHe U yri1y0/1eHue 3HAHMI 20.09.2026
OCHOBHBIX pa3/iesioB Kypca 8 kiacca»

6 IAHAIIA3 KOHTPOJIBHOM bubmuorexa [JOK
pabotel. Knaccudukarnms XuMAIECKUX 20.09.2026  |https://m.edsoo.ru/00adbch0
[peaKIuii Mo pa3IMYHBIM ITPU3HAKAM
[ToHsTHE O CKOPOCTH XUMHUYECKOMN bu6mmoteka [JOK

7 peakuuu. I[IoHATHE O TOMOTE€HHBIX U 27.09.2026  |https://m.edsoo.ru/00adbe9a
FETePOTEHHBIX PEAKIIHSIX
[ToHsATHE O XUMUYECKOM PAaBHOBECHH.
DaxTOpBI, BIUSIONIAE HA CKOPOCTh bubnnorexa [JOK

8 XMMHYECKOW PeaKiuy U OJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO 27.09.2026
[PaBHOBECHSI

9 OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC bubmuorexa [IOK
peakuuu 04.10.2026  |https://m.edsoo.ru/00adcade
Teopust PIEKTPOTUTUYECKON bubmuorexa [JOK

10 imuccoranuu. CHIIbHBIE U CITa0ble 04.10.2026  https://m.edsoo.ru/00adcd68
PIICKTPOJIUTHI

11 MoHHBIE ypaBHEHHS peakui bu6muoreka [JOK

11.10.2026  https://m.edsoo.ru/00add448

XUMHUYECKUE CBOMCTBA KUCTOT U

12 OCHOBaHUI B CBETE MpeACTaBIeHUI 00 bubnmnorexa [JOK
PIIEKTPOTUTUYECKOMN TUCCOIIHAIINN 11.10.2026  |https://m.edsoo.ru/00add5d8
XUMHUYECKHE CBOMCTBA COJICH B CBETE but6mmoreka [IOK

13 NpPE/ICTaBICHUIN 00 IICKTPOIUTUIECKON 18.10.2026  https://m.edsoo.ru/00add8b2
ITUCCOLIMAIUU

14 [TonsiTHe O TUIPONU3E COeH but6mmoreka [IOK
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18.10.2026  https://m.edsoo.ru/00add9d4
15 O00011IeHNE U cCUCTEMAaTU3ALNS 3HAHUI bu6nmmorexa [IOK
25.10.2026  https://m.edsoo.ru/00addd12

I Ipaxmuueckas paboma Ne 1. bubmuorexa [JOK

16 « Pewienue skcnepumeHmanbhbix 3a0ay 25.10.2026  |https://m.edsoo.ru/00addbfa
no m.J/»
KonTposabHasi padora Ne2 mo teme bubnmnorexa [JOK

17 «DIEeKTPOJIUTHYECKAS TUCCONMALIHSA. 08.11.2026  https://m.edsoo.ru/00addecO
XHMHYecKHe Peakiii B PpAacCTBOPax»
OO01as XapakTepUCTHKA TaJIOr€HOB. bubnmnorexa [JOK

18 XMMHUYECKHE CBOMCTBA Ha TPUMEpe 08.11.2026  |https://m.edsoo.ru/00addfe?
XJIopa
XmopoBogopoa. CoJisiHast KUCIOTA, bubnmnorexa [JOK

19 XHMHYCCKHE CBOWCTBA, MOJyUCHHE, 15.11.2026  https://m.edsoo.ru/00adel04
MpUMEHEHNE
lIpaxmuueckas paboma Ne 2 no meme bubmuorexa [IOK

20 «llonyuenue consaHou KUCI0mbl, 15.11.2026  https://m.edsoo.ru/00ade348
U3yUeHUe eé CeOlCmE)
BpruncieHus 1o ypaBHEHUSAM bu6muotexa [IOK

21 XHMHYCCKHX PEaKInii, €CIIi OJIUH U3 22.11.2026  https://m.edsoo.ru/00ade488
[peareHToB JIaH B U30BITKE

22 OO011ast XapaKTEpPUCTHKA 3JIEMEHTOB bu6muorexa [IOK
VIA-rpyrmsn 22.11.2026  |https://m.edsoo.ru/00ade64a
ATUTOTPOTTHBIE MOIU(DUKAIIUY CEPHI.

23 Haxoxenne cepbl v €€ COeIMHEHNN B but6mmoreka [IOK
npupoje. XMMHYECKHe CBOMCTBA 29.11.2026  https://m.edsoo.ru/00ade64a
Cephl

24 CepoBoiopo1, CTpOeHHE, bu6muotexa [JOK
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(bu3nUecKrue ¥ XUMHYCCKHE CBOMCTBA 29.11.2026  |https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KUCIOTA, bubmuorexa [IOK

25 (pr3ryeCcKre 1 XMMUYECKHE CBOMCTBA, 06.12.2026  |https://m.edsoo.ru/00adea28
NpUMEHEHHE
XUMHUYECKUE PEAKIIHH, JIC)KAIIHIC B
OCHOBE ITPOMBIIINIEHHOTO CII0c00a

26 MOJIyYEHUSI CEPHOI KUCIIOTHI. bubnuorexa [IOK
XUMHUYECKOE 3arpsI3HCHUE OKPYIKAFOIIEH 06.12.2026  |https://m.edsoo.ru/00adec8a
Cpezbl COSTMHECHUSMH
CepbI

27 BeIquciieHre MacCOBOM JOJIH BBIXOJIa bu6nmmorexa LIOK
NpPOJyKTa PEaKIuu 13.12.2026  https://m.edsoo.ru/00adec8a
OO01mas xapakTepucThKa 3J1eMeHTOB VA-

28 rpynmsl. A30T, pacpocTpaHEHHE B bubnmnoreka HOK
npupoze, 13.12.2026  https://m.edsoo.ru/00adeea6
(bu3HYeCKre M XUMUIECKHIE CBOHCTBA
IAMMUaK, ero (pu3nuecKue u bu6nunorexa LIOK

29 XMMHYECKUE CBONCTBA, MOJTYICHUE U 20.12.2026  https://m.edsoo.ru/00adf004
MpPUMEHEHNE
I Ipaxmuueckas paboma Ne 3 no meme bubnmnorexa [JOK

30 «llonyuenue ammuara, usyuenue e2o 20.12.2026  |https://m.edsoo.ru/00adf180
ceoticme»

31 IA30THasl KUCJIOTa, €€ (hU3MIecKue u bubnunorexa LIOK
XHMHYECKHE CBOMCTBA 27.12.2026  |https://m.edsoo.ru/00adf306
IMcniosib30BaHME HUTPATOB U COJIEN

32 AMMOHHUS B KAUECTBE MUHEPATbHBIX bubnuotexa [JOK
y1oOpeHuii. XUMHUYeCKOe 3arps3HeHHE 27.12.2026  |https://m.edsoo.ru/00adf518

OKpYKaloIlei cpeabl
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COCAMHCHUAMHU a30Ta

Docdop. Okcua pochopa (V) u

bu6nmmorexa [IOK

33 (bochopHas kuciora, GU3HUECKUE U 10.01.2027  https://m.edsoo.ru/00adf68a
XMMHYECKHE CBOWCTBA, MOJTyYCHHE
Hcnonb3oBanue pocdaroB B kauecTBe

34 MUHEPATBHBIX YI0OpEeHHIA. 3arps3HeHue bubmmoreka [JOK
PUPOIHOMN CPeJIbI 10.01.2027  https://m.edsoo.ru/00adfc20
dbocharamu
'Yraepon, paclipocTpaHEHUE B bubnmnorexa [JOK

35 npupoe, GU3NIECKUE U XUMUYCCKUEC 17.01.2027  https://m.edsoo.ru/00adfd9c
CBOMCTBA
OKcuIbl yriaepoia, ux Gu3ndecKue u

36 XUMHUYECKHE CBOMCTBA. bubmuorexa [JOK
JKOJIOTHYECKHE TIPOOIIEMBI, 17.01.2027  https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKCcHIOM yriiepoaa (1V)

37 'YTonbHaAs KUCIIOTa U €€ COIIU bu6nunorexa LIOK

24.01.2027  https://m.edsoo.ru/00ae006¢c

[Ipaxmuueckas paboma Ne 4 no meme

38 "Ilonyuenue yenexucnozo easa. bubnmoreka [JOK
Kauecmeennas peaxyus Ha KapoOoHam- 24.01.2027  |https://m.edsoo.ru/00ae027e
uon"
[TepBoHauanbHBIE MOHATHS 00 bubnmnorexa [JOK

39 OpPraHUYeCKUX BEIIECTBAX KaK O 31.01.2027  https://m.edsoo.ru/00ae054e
COCTMHEHUSIX YTIepoaa

40 KpeMHuii u ero coennHeHus bu6muorexa [IOK

31.01.2027  https://m.edsoo.ru/00ae080a

41 I Ipaxmuueckasn paboma Ne 5. Pewenue bubnmoreka [JOK

DKCHEPUMEHMATIbHBIX 3404y 07.02.2027  https://m.edsoo.ru/00ae0bf2
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no meme «BaoicHelwue Hememauivl U ux
coeOUuHeHUs»

KonTpoabsHasi padora Ne3 mo teme

bu6nmorexa [IOK

42 «BaskHelimme HeMeTALIbI M UX 1 07.02.2027  https://m.eds00.ru/00ae0el8
coeTMHEHU S
OO011as XapaKTepUCTUKa XUMHYECKUX
PIIEMCHTOB — METAJIJIOB.

43 MerTamndeckast CBA3b U MeTajuinueckas (1 bubmuoreka [{OK
KpHCTaJUTNYecKas pemérka. dusznveckue 14.02.2027  https://m.edsoo.ru/00ae103e
CBOICTBA
METaJIOB
XHUMHYCCKHE CBOMCTBA METAJIJIOB. bubmuoreka [IOK

44 DIEKTPOXUMHUECKUH PsjT 1 14.02.2027  https://m.edso0.ru/00ael156
HATPSDKEHUH METalIoB
O06111e crIocoObl MOTYyYSHHSI METALIOB.

CrinaBbl. Beruncnenus o ypaBHEHUAM bubnmnoreka [HOK

45 XUMHYCCKHX PEaKIUil, €CIIM OJIUH U3 1 21.02.2027  https://m.edsoo.ru/00ael156
[PEareHTOB COACPKHUT
MpuMecH

46 [TonsTHE O KOPPO3UH METAIIIOB 1 bubmuorexa [IOK

21.02.2027  https://m.edsoo.ru/00ae1278

47 [llemouHbIe METAITBI 1 bubnuorexa [{OK

28.02.2027  https://m.edsoo.ru/00ae14b2
48 OKCUJIBI ¥ THIPOKCHIBI HATPHS | Kanmus |1 bubnunorexa LIOK
28.02.2027  https://m.edsoo.ru/00ae14b2

49 IllemouHO3eMeTbHBIC METAIIBI — 1 bubmuorexa [{OK
KaJbIUI U MarHUit 06.03.2027  |https://m.edsoo.ru/00ael15e8

50 Baxxueiinme coeTMHEHNS KaTbIIUs 1 bubmuorexa [{OK
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06.03.2027  |https://m.edsoo.ru/00ael15e8
51 O00011IeHNE U CUCTEMATU3 AL
BHaHMMO Teme « [1[M u I[3M». 13.03.2027
52 DKEcTKOCTh BOIBI M CIIOCOOEI €8 bu6nmorexa [IOK
YCTpaHCHUS 13.03.2027  https://m.edsoo.ru/00ae1886
I Ipaxmuueckas paboma Ne 6 no meme bubnunorexa [JOK
53 ")Kécmrxocmb 60061 u Memoowl eé 20.03.2027  https://m.edsoo.ru/00aelae8
yempanenus”
54 |ATFOMUHHUIT bubnuoreka [{OK
20.03.2027  https://m.edsoo.ru/00aelc64
55 IAM(OTEepHBIE CBOMCTBA OKCHIA U bubnnorexa [JOK
CHPOKCHIA 27.03.2027  https://m.edsoo.ru/00aelc64
56 Keneso bubnmorexa LIOK
27.03.2027  https://m.edsoo.ru/00ae1d86
57 OKcHUabL, THAPOKCUIBI U COJIM JKEJe3a bu6nunorexa LIOK
(1) u xene3a (1) 10.04.2027  https://m.edsoo.ru/00ae35e6
58 O000MIIeHre U cCUCTEMaTH3aIis 3HAHUIA bubmuorexa [{OK
o Teme «OKene3o, aroMUHANR UX 10.04.2027  https://m.edsoo.ru/00ae35e6
COCTMHCHUS)
I Ipaxmuueckas paboma Ne 7. Pewenue
59 BKCNEPUMEHMAIbHBIX 3A0ay NO meme bubnmnorexa [JOK
«Baosicnetiuue memanivl u ux 17.04.2027  |https://m.edsoo.ru/00ae3de8
CoeOUHeHUs»
BerauciieHus o ypaBHEHUSIM
XUMHYECKHUX PEAKIIHiA, €CIU OJIUH U3
[PEareHTOB JIaH B U30BITKE WIIN COJACPKUT bubnuotexa [JOK
60 npuMecu. BbIuucIeHns: MacCoBOM 101U 17.04.2027  https://m.edsoo.ru/00ae1750

BBIX0/J1a TIPOJTYKTa
[peaKIuu



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

61 0O0001eHre 1 cucTreMaTu3anus 3Hauuin (1 bu6nmorexa [IOK

o Teme «BakHeine MeTaibl B UX 24.04.2027  |https://m.edsoo.ru/00ae3de8

COCTUHEHUS

KoutpoabHas padora Ne4 mo treme bubmmoreka [JOK
62 «BaskHei e MeTaIbI H HX 1 24.04.2027  https://m.edsoo.ru/00ae3de8

CcoeTUHEHUSD)
63 BemectBa 1 Mmatepuansl B 1 bubmmoreka [JOK

[MOBCETHEBHOM KU3HU YEJIOBEKA 15.05.2027  https://m.edsoo.ru/00ae3f50
64 XMMHUYECKOE 3arpsi3HeHUE OKpysKaroieii|l bubnmnorexa [JOK

cpezpl 15.05.2027  |https://m.edsoo.ru/00ae4270
65 Ponb XxuMuM B perieHnH IK0JI0OruuecKux |1 bu6mmoteka LJOK

pooseM 17.05.2027  https://m.edsoo0.ru/00ae4270
66 O60011IeHNe U cUcTeMaTr3alus 3HaHuid |1 bubnmnorexa [JOK

Ba Kypc XuUMus 9 Kiiacc 17.05.2027  https://m.edsoo.ru/00ae0d0a
67 O06o001enre u cucTeMaTusalus 3Hanuit (1 bubmuorexa [JOK

Ba Kypc XuMus 9 Kiacc 19.05.2027  https://m.edsoo.ru/00adb33c
68 NToroBasi KOHTpPoOJIbHAsI padoTa. 1 bubnmnoreka HOK

20.05.2027  https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

8 KJIACC

Kon .

HpOBEPAEMOTo ITpoBepsiembie NPEAMETHBIE PE3YILTATEL OCBOCHHUS OCHOBHOI
00pa30BaTeNbHON MPOTrpaMMBI OCHOBHOTO 00IIIEro 00pa3oBaHUs

pe3yibTara

1 ITo Teme: «IlepBoHaYaIbHBIE XUMUYECKUE TTOHATHS
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHATHI: aTOM, MOJIEKYJIa,
XUMHAYECKHI JIEMEHT, TIPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMEChH
(omHOpPOAHAs M HEOTHOPOHAS), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIpHAsl Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca,

11 MaccoBas J10J11 XMMHUYECKOT'0 3JIeMEHTa B COEJTMHEHUH, MOJIIPHBII 00BEM,
XUMAYECKas Peaklus, KIacCU(PUKAIHS PEaKIUA: PeaKlUu COSTNHEHHS,
PEaKIMK Pa3JIoKEHHs], PEaKLIUU 3aMeIleHHs], peakliui OOMEHa, 3K30- U
SHIOTEPMHUYECKUE PEAKIINH, TETIIOBOH 3 (EKT peakiiuu, pacTBOp, MacCoBast
7107151 BelecTBa (MPOLEHTHAs: KOHLIEHTPALUs) B pacTBOpe

19 WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MTOHITUH U }
MIPUMEHSTH 3TH MMOHSITHUS MPU OMTMCAHUY BEIIECTB U UX MPEBPAILICHHUHA

13 HCIIONB30BATH XUMHYECKYIO CHMBOIUKY JUI COCTABIICHHS dbopmy BelecTs
Y YPaBHEHU XUMHUYECKUX PEAKIUN

14 PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHSI MACCHI BEIIECTB, TOCTOSTHCTBA

' COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO YU€HUs, 3aKoHa ABOrapo

1.5 OIIpeJIeNIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX

16 KJ1accu(UIUpPOBaTh XMMUYECKHE PEAKLIUU (110 YUCITY U COCTaBY
YYaCTBYIOUIMX B PEaKIMH BEIIECTB, M0 TEINIOBOMY 3P (DEKTY)

1.7 BBIYUCIISATH OTHOCUTENFHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MacChI BEIIECTB

18 BBIYUCIISATH MaCCOBYIO JIOJIIO XUMHUYECKOTO DJIEMEHTA 110 (hopMyIie
COEIMHEHUS,

1.9 BBIUUCIISITH MaCCOBYIO JIOJTIO BEIIIECTBA B PaCTBOPE

110 MPUMEHSTh €CTECTBEHHOHAYYHBIE METO/IbI TO3HAHUS — HAOIIOJICHHE,
U3MEpEeHue, MOJICIMPOBAHUE, SKCIEPUMEHT (peaJIbHbI U MBICIICHHBIH )

2 ITo Teme: «BakHeiilue npeicTaBUTEIN HEOPTaHUUYECKUX BELIECTBY»

21 PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATHHA: OKCH]I, KUCIIOTA,
OCHOBaHHE, COJIb

29 OTIPENIeNATh PUHAIIIC)KHOCTh BEIIECTB K OMPEACTIEHHOMY KIIaccy
coenHeHui o popmynam

2.3 KJ1acCu(UIIMPOBATh HEOPraHMUECKUE BEIIECTBA
XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMUUECKHE CBOMCTBA BEIIECTB

2.4 Pa3IUYHBIX KJIACCOB, MOATBEPKAAs ONMCAHUE TPUMEPAMHU MOJIEKYIISIPHBIX
YPAaBHEHUH COOTBETCTBYIOLIUX XUMHUYECKUX PEaKIUN
IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUE€CTBEHHOTO

2.5 COCTaBa, BO3MOXKHOCTH MPOTEKAHHsI XUMUYECKHX MPEBPALICHUN B
Pa3IUYHBIX YCIOBUAX
CJIeZIOBaTh NpaBHJIaM I10JIb30BaHUS] XUMUUYECKON TIOCYI0M U 1TaOOpaTOPHBIM

2.6 000pyZ0BaHUEM, a TAK)KE MPaBUIIaM OOpAIlIEHUs C BEIIECTBAMH B

COOTBETCTBUH C MHCTPYKIMSIMH IO BBITOJIHEHHUIO J1a00paTOPHBIX




2.7

3.1

3.2

3.3

3.4

3.5

3.6
3.7

9 KJIACC

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

XMMHYECKHX OIBITOB I10 MOJIYyYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIECTB
(BOIOpOZIa M KUCIOPOA), IPUTOTOBIEHUIO PACTBOPOB C OIPENEIEHHON
MacCOBOM J0JI€ paCTBOPEHHOIO BEILIECTBA, INIAHUPOBATh U MIPOBOIUTH
XUMHUYECKHE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEI0YEH U
KHCJIOT C OMOILBIO UHANKATOPOB (JIakMyc, GeHON(TaTeHH, METUIOPAHXK U
Jpyrue)

IIPOBOJIUTH PAaCYETHI 110 YPABHEHHUIO XMMUYECKOM pEeaKIuU

ITo Teme: «Ilepuognuecknii 3akoH u lleproauyeckas cucreMa XUuMHYECKUX
anemenToB J[. 1. MenneneeBa. CTpoeHHre aTOMOB. XMMHUUYECKAs! CBS3b.
OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKLII

PACKpPBIBATHL CMBICII OCHOBHBIX XUMHWYCCKUX MMOHSATHH: AApO aToOMa,
SHeKTpOHHHﬁ clIon aToMa, aToOMHasd Op61/ITaJ'IL, paanyc atoMa, XUMHYCCKasA
CBA3b, IIOJIsIpHAd U HCIIOJIApHAas KOBAJICHTHAA CBA3b,
QJICKTPOOTPpULIATCIbHOCTb, HMOHHAA CBA3b, HOH, KATHOH, aHUOH, CTCIICHb
OKHCJICHUA

KJ'IaCCI/I(l)I/IIlI/IpOBaTI) XUMHNYCCKHE 3JICMCHTBI

OIMCHIBAThH M XapaKTepu30BaTh TadbIuuHy0 hopmy [leproandeckoi
CUCTEMBI XUMHUYECKUX JICMECHTOB: PA3JINYaTh MOHATHUS «TJIABHAS ITOATPYIIA
(Arpynmna)» u «mobounas noarpymnna (brpymmna)y, «mansie» u «00IbIIIe»
TIEPHOIBI

packpsiBaTh cMbici [lepuonnueckoro 3akona .M. Menzaeneesa:
JEMOHCTPHUPOBATh MOHUMAHHUE MTEPUOINIECKOM 3aBUCUMOCTH CBOWCTB
XUMHYECKHX 3JIEMEHTOB OT HX TOJI0KeHUs B [leproanueckoii cucreme

COOTHOCHUTBH 0003HaUYEHHUs, KOTOpbIe UMetoTcs B Tabmue «llepuoanueckas
cUCTeMa XUMH4YecKux atemeHToB [I.M1. MenzaeneeBa» ¢ UNCIOBBIMU
XapaKTepUCTHUKAMU CTPOCHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sapa, ooliee YUCIo IEKTPOHOB U paclpeieieHne X 10
AJEKTPOHHBIM CJIOSIM)

OMpEaACIIATh CTCIICHDb OKUCIICHUA 3JICMCHTOB B 6I/IHapHBIX COCIMHCHUAX

OTIpeENATh BUJ XUMUYECKON CBSA3H (KOBAJIEHTHAsI U MOHHAS) B
HEOPraHUYECKUX COCAUHEHUAX

[IpoBepsieMbie TpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
00pa3zoBaTenbHON MPOTrpaMMbl OCHOBHOTO 001IIeT0 00pa3oBaHuUs

1

ITo Teme: «BemiecTBO U XUMHUYECKas peakuusa»

11

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHSATHI: pacTBOP,
AJIEKTPOJIATHI, HEAJICKTPOIUTHI, JJIEKTPOIUTHICCKAS TUCCOIHAIINS, PEAKIIHH
MOHHOTO 00MEHa, KaTaln3aTop, XHMHUECKOE paBHOBECHE, 00paTUMBbIE U
HEOOpaTHMBIE PEaKINH, OKHCIUTEIPHOBOCCTAHOBUTEILHBIC PEAKIUH,
OKHCJIUTCIIb, BOCCTAHOBHUTCJIb, OKHCJICHHUC U BOCCTAHOBJICHUC, AJUIOTPOIINS,
aM(poTepHOCTh, XUMUYECKAsI CBSI3b (KOBAJICHTHAS, HOHHASI, METAJUTHYECKas ),
KPUCTAIIIMYECKAsl PEMIETKA, CIUIABbl, CKOPOCTh XUMHYECKON peaKInu

1.2

HIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MMOHATHI B
IMPUMCHATH OTU MMOHATHA ITPU OITMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/If/i

1.3

COCTaBJIATH YpaBHCHHA 3J'ICKTpOJ'H/ITI/I‘ICCKOI71 Jucconuanum KMcCJaoT,




1.4

1IEJI0YEH U COJIEH, MOJHBIE U COKPAILEHHBIC YPABHEHHUS PEAKIIU HOHHOTO
oOMeHa

paCKpBIBaTB CYH_IHOCTL OKHUCJIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKLII/Iﬁ
MTOCPEJICTBOM COCTAaBJICHHUS JICKTPOHHOTO OajaHca ATHX PEaKIHi

1.5

MIPOBOAMTDH PACU€ThI MO0 YPABHEHUIO XUMUYECKOM peaKkIuu

2.1

ITo Temam: «HemeTaimie! 1 ux COCIUHECHUA» U «MeTaiiel ¥ UX
COCOAUHCHUA

XapaKTepu30BaTh (OMUCHIBATH) OOIINE U CIICHU(PHUECKUE XUMUUYECKHIE
CBOMCTBA NIPOCTBIX U CIIOKHBIX BEILECTB, IOATBEPHKAA OLIUCAHHE
IIPUMEpPaMH MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUI COOTBETCTBYIOIUX
XUMHUYECKUX PEAKIIUM

2.2

COCTaBJIATH YPAaBHCHHA peaKHI/IfI, MOATBCPIKAAIOINIUX CYHICCTBOBAHUC
IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KIIACCOB

2.3

IIPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHU:,
BO3MOXHOCTH ITPOTCKAHUA XUMHUYCCKUX HpeBpaHICHI/Iﬁ B Pa3JIMYHBIX
YCJI0BUAX

2.4

CJICZIOBATh MPABHUIIAM IT0JIb30BaHUSI XUMHUECKOW TIOCYION U JTA0OPaTOPHBIM
00opyIoBaHNEM, a TAK)KE TIPABHIIaM OOPAIEHUS C BEIECTBAMU B
COOTBETCTBUH C HHCTPYKIIUSMHU I10 BBITIOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKHX OIBITOB IO IMOTYYCHHIO B COOMPAHUIO Ta3000pa3HBIX BEUICCTB
(aMMHaKa 1 yrIeKuciaoro rasa)

2.5

IPOBOJIUTH PEAKIINHU, IIOATBEPKIAIOIINE KaUeCTBEHHBIM COCTAaB Pa3IMUHbIX
BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU, NOTUI,
KkapOoHart, gocdat, CUINKaT, cyab(haT, THIPOKCUINOHBI, KATHOHbI
AMMOHWUSI, NOHBI H3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPraHUYECKUX BELIECTB

ITo Teme: «XHUMHsI B OKPY:KAIOILIAsL CPENA»

pacKpbIBaTh CMBICII OCHOBHBIX xuMuueckux nonsatuii: [1JIK Bemecrsa;
KOppPO3Hsl METAJIOB

3.2

MPUMEHSITh OCHOBHBIE OTIEPAIIUY MBICTTUTENILHOM IEATENHHOCTH — aHAIH3 U
CHHTE3, CpaBHEHHE, 0000IICHIE, CHCTEMATH3aIIUIO, BBISIBIICHUE IPUIHHHO-
CJIEJICTBEHHBIX CBSI3€H — JIJISl M3yUEHUSI CBOMCTB BEIIECTB M XUMUYECKUX
peaKHHﬁ; eCTeCTBeHHOHaquBIe METOABI ITO3HAHUA — Ha6J'IIO)IeHI/Ie,
U3MepeHne, MOICTUPOBaHNE, SKCTIEPUMEHT (PEalIbHbIN U MBICIICHHBII )




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

8 KJIACC

Kon

[IpoBepsiemMblil 2JIEMEHT COAep KaHUs

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA
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1.2

[Ipenmer xumuu. Poab XuMuM B ’KU3HU YeJIOBEKa. XUMUA B CUCTeME HayK. Tena u
BelecTBa. OU3NUecKrue CBOMCTBA BEIIECTB. ATPeraTHOE COCTOSIHUE BEIIECTB
INousarue o Meromax no3Hanus B xumuu. Yucrele BemecTBa U cMecH. CIIocoObl
paszaesneHus cMecen

1.3

1.4

ATOMBI M MOJIEKYJIbl. XUMUYECKHUE 3TIEMEHTbI. CUMBOJIBI XUMUYECKUX JIEMEHTOB.
[IpocTbie u coXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

XumMuueckas Q)opMyna. BaneHTHOCTE aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH

IIOCTOSAHCTBA COCTaBa BCUICCTB. OtnocurensHas aroMHasg mMacca. OTHOCUTENIbHAS
MOJICKYJISIpHAs: Macca. MaccoBas 1oasg XUMHYECKOI'0 3JIEMEHTA B COSIMHEHUU

1.5

KomnuecTBo BemectBa. Moib. MossipHas Macca. B3anMocBs3b KOJIu4ecTBa, MacChl U
quclia CTPYKTYPHBIX €IMHUIL BenecTBa. Pacu€rel o hopMmynaM XMMHUYIECKHX
COETUHEHUN

1.6

Pu3znuecKre 1 XUMUYECKHE SIBJICHUSA. XUMUUYECKasi peakus U €€ IpU3HaKU. 3aKOH
COXpPaHEHHUs Macchl BeulecTB. XuMuueckue ypaBHenus. Knaccuduxanus
XUMHUYECKHUX PeaKIuii (COeTUHEHMS, pa3JI0KEHUs, 3aMellleHus, OOMeHa)

1.7

2.1

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKON TOCYI0H, C TpaBUIIaMH
paboThl B 1abopaTopuu U mpuémMamu oOpamieHus ¢ JJabopaTopHbIM 000pPYI0BaHHUEM,
M3y4eHHe U oNucaHue (PU3NYECKUX CBOMCTB 00pa31l0B HEOPraHMUECKUX BEILECTB,
HabmoieHne pu3nyeckux (IUIaBlieHue BOCKa, TasHUE JIbJIa, pACTUPaHUE caxapa B
CTYIKE, KUTIEHUE U KOH/IEHCALlUs BOJIbI) 1 XUMHUYECKHX (TOPEHUE CBEUH,
MPOKaJIMBaHUE METHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C KUCIIOTOMN ) SIBICHUH,
HaOII0/IeHNe U OMMCaHKe MPU3HAKOB MPOTEKAHUS XUMUUECKUX pPeaKIui
(pa3znoxeHue caxapa, B3auMOJICCTBUE CEPHON KUCIIOTHI C XJIOPUIOM Oapus,
pasznoxxenue ruapoxkcuga Meau(ll) mpu HarpeBaHuu, B3auMo/IeHCTBHE KeJe3a ¢
pactBopom cosr menu(ll), uzyuenue crocoOoB pazneneHus: cmecei (C MOMOIIBI0
Maraura, GuiIbTpOBaHHUE, BEITAPUBAHUE, TUCTUILIALINS, XpoMaTorpadus),
MIPOBE/ICHUE OYHNCTKHU TIOBAPEHHOW COJIH, HAOIIOIEHUE U ONMCAaHHUE PE3yIIbTaTOB
MIPOBE/ICHUS OIBITA, HJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUsI MacChl, CO3/IaHUE
Mojieniel MOJIeKy (IIapOCTEP>KHEBBIX )

Baxuerime npencraBuTen HEOPraHUYECKUX BEIIECTB

Boznyx — cMech ra3os. CocraB Bo3ayxa. Kuciopos — 351eMEHT U TPOCTOE BELLIECTBO.
Haxosxxnenue kucnopona B mpupojie, Gu3ndeckue 1 XUMHUIECKUEe CBOMCTBA (peaKiuu
ropenusi). Okcunsl. [Ipumenenne kuciaopoaa. CriocoObl MOTyYEHUS KUCIOPOa B
nabopaToOpuM U MPOMBINIIEHHOCTH. KpyroBopoT kuciaopoaa B mpupoje. O30H —
AITIOTPOITHAS MOAU(UKAIIIS KUCIOPOAA

2.2

TemnnoBoit 3¢ ekt XUMUUECKOH peakluy, TEePMOXUMUYECKHE YpaBHEHUS, K30~ U
SHJIOTEPMHUYECKHE peakuy. TOIUIMBO: yroib U METaH. 3arpsa3HeHNe BO31yXa,
yCUJICHHE TapHUKOBOTO 3 (ekTa, pazpylieHue 030HOBOTO CIOs

2.3

Bonopon — sanemeHT u npoctoe BemecTBo. Haxoxxienue Bo1opoaa B pUpoae,
¢bu3nyecKkre U XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI rmostydeHus. Kucnorsl
U COJIH

2.4

MossipHblii 00bEM ra30B. PacyéTbl Mo XUMHUECKUM YpaBHEHUSIM




2.5

®dusnyeckue cBorcTBa BoAbl. Boga kak pactBoputenb. PactBopsl. HackienHbie u
HEHACBIIICHHbIE PacTBOPHI. PacTBOpUMOCTH BeliecTB B BojAe. MaccoBast 107151
BelIEeCTBa B pacTBOpe. XUMHUECKHe cBOicTBa Bobl. OcHOBanus. Poib pacTBOpoB B
MIPUPO/JIE U B KU3HU yesioBeka. KpyroBopoT BobI B pupoie. 3arpsi3HeHUE
MPUPOAHBIX BoA. OXpaHa U OYHCTKA MPUPOIHBIX BOJ]

2.6

2.7

2.8

2.9

Knaccudukanus sHeoprannyeckux coeaunenuii. Oxcunbl. Kinaccupukaius oKcuaoB:
coneoOpa3ymoiure (OCHOBHBIC, KUCIOTHBIC, aM(pOTEepHBIC) M HECOJICOOpa3yIoIHe.
Howmenknarypa okcnoB. @U3nuecKue U XUMUYECKHAE CBOMCTBA OKCHJIOB.
[TonydyeHnue okcuaoB

OcnoBanust. Knaccugukaius oOCHOBaHUIL: MIENTOYN U HEPACTBOPUMBIE OCHOBAHHS.
Howmenkiarypa ocHoBaHMi. @U3HMYECKHE U XUMUYECKHE CBOMCTBA OCHOBAHMIA.
[Tonydyenue ocHOBaHM

Kucnorsl. Knaccuduxamms kucnot. Homenknarypa kucinor. @usnueckue u
XMMHUYECKHE CBOMCTBA KUCIIOT. P aktuBHOCTH MeTainoB H.H. bekerosa.

[Tonyyenue kuciot

Comu. Homenknatypa coseit. @u3nueckue 1 XUMUUECKHE CBOMCTBA COJIEH.
[Tonyuyenue coneit

2.10

2.11

I'enermueckas CBA3b MCXKY KilaCCaMU HCOPTaHUYCCKUX COCI[I/IHCHI/II;'I

XUMUYECKUH KCTICPUMEHT: KAYeCTBEHHOE OIPEICIICHUE COICPIKaHUS KHCIIOPOIa B
BO3/IyXe, MOIy4YeHHEe, COOMpaHKe, paclio3HaBaHNE U U3yYeHHE CBOMCTB KUCIOPOa,
Ha0JII0/ICHNE B3aUMO/ICHCTBHUS BEIIECTB C KMUCIOPOJIOM U YCIIOBUS BOSHUKHOBEHHUS U
MpeKpaleHus TopeHus (Toxapa), O03HaKOMJIIEHHE ¢ 00pa3liaMu OKCHIOB U OIMCAaHUE
WX CBOWCTB, MOy4eHHEe, COOMpaHue, paclio3HaBaHNE U N3yYeHHE CBOMCTB BOJIOPOIa
(ropenue), B3aumoeiicTBue Bogopoaa ¢ okcuaom meau(ll) (BozmoxHo
WCIIOJIH30BaHNUE BUIEOMATEPHAIIOB), HAOIIOeHHE 00Pa3IlOB BEIIECTB KOJIUYECTBOM |
MOJIb, UCCIIEJIOBaHNE OCOOEHHOCTEH pacTBOPEHHS BEIIECTB C PA3IUYHOM
pacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMPEACIEHHON MAaCCOBOM JT0JIEH
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJIBI C METAIIIaMH (HATPUEM U
KaJbIeM) (BO3MOYKHO UCIIOJIb30BaHUE BHICOMATEPHAIIOB), ONIPEICIICHHE PACTBOPOB
KHCIIOT U IIeNI0UeH C MOMOIIBI0 HHIMKATOPOB, UCCIIEI0OBAaHUE 00pa3IoB
HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOCHIE H3MEHEHHS OKPACKH
WHIUKATOPOB B PACTBOPAX KUCIIOT U LIENIOYeH, N3yuyeHUE B3aUMOICHCTBUS OKCUIA
menu(ll) ¢ pacTBOpom CepHOMN KUCIOTHI, KUCJIOT C METAIIAMH, PEaKIIUA
HEHTpamu3aluy, MoTy4eHHe HePACTBOPUMBIX OCHOBAHHI, BEITECHEHHE OJTHOTO
MeTaJula IPYTUM U3 PacTBOpa COJIH, PEHICHUE SKCIIEPUMEHTAFHBIX 3319 TI0 TeMe
«BaxHel11e KJ1acchl HEOPraHUYECKUX COCTUHEHHI

[Tepuonnueckuii 3akoH u [lepruonnueckas cucreMa XUMHUYECKUX dieMeHToB 1. M.
MenpeneeBa. CTpoeHre aTOMOB. XUMHUYECKas CBSI3b. OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE PEAKLIMU

3.1

[lepBble MOMBITKY KJIACCH(PHUKALIMY XUMUYECKUX JIeMeHTOB. [loHsTHE O Tpymmax
CXOJHBIX JIEMEHTOB (ILIE€J0YHbIE U 1ET0YHO3EMEbHbIE METaJIIbl, TaJIOTEHbI,
MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIE 00pa3yioT aM(pOTEepHbIE OKCH/IBI U
THJIPOKCUBI

3.2

Ilepnonnueckuit 3akoH. [lepuonnueckas cucremMa XMMUYECKUX 3i1eMeHToB [.1.
MenneneeBa. KoporkonepruoaHas u jmuHHonieproaHas Gopmel [lepuogudeckoit
cucreMbl XuMuueckux aaemenToB .M. Menneneesa. Ileproabl v rpymnist.
DU3NYECKUI CMBICII TOPSJIKOBOTO HOMEPA, HOMEPOB IEPHOIa U TPYIIIBI 3JIEMEHTA

3.3

Crpoenne atomoB. CocTaB aTOMHBIX sifiep. M3otomnbl. DnekTponsl. CTpoeHne
AJIEKTPOHHBIX 000JI04eK aTOMOB MEePBHIX 20 XUMUYECKUX ITEMEHTOB




3.4

[Tepuonnueckoii cucremsl [[.1. MenneneeBa. XapakTepuCTUKa XUMUYECKOTO
3JIEMEHTA MO ero noyuoxeHutro B [lepuognueckoii cucreme [I.1. Menneneena

3aKOHOMEPHOCTU U3MEHEHUS PaJlyca aTOMOB XMMHYECKUX DJIEMEHTOB,
METAINTNYECKUX U HEMETAJUIMYECKUX CBOWCTB IO rpyIHaM U repruojam. 3HaueHue
[Tepuoanueckoro 3akoHa u [lepuoanueckoi CUCTEMbI XUMHUYECKUX 3JIEMEHTOB IS
pa3BuTHs Hayku U npakTtuku. .M. MenzaeneeB — yu€Hbli U rpaxaaHuH

3.5

3.6

Xumuyeckas cBsi3b. KoBajeHTHas (oJsipHasi U HEMOJISIPHAsi) CBA3b.
DIEeKTPOOTPULIATETbHOCTh XUMHUUECKUX 3JIeMEHTOB. MoHHas CBs3b

Crenenb okuciieHus. OKHCINTEIIFHOBOCCTAHOBUTCIIHHEIC peakuunu. Hpoueccm
OKUCJICHHS B BOCCTaHOBJICHHA. OKHUCIINTEIN U BOCCTAHOBUTECIIN

3.7

XUMUYECKUH KCIIEPUMEHT: U3y4yeHUe 00pa3IoB BEIIECTB METAJUIOB U HEMETAJIOB,

B3aUMO/ICHCTBUE THAPOKCH/IA IIMHKA C PACTBOPAMH KUCIIOT U LIEI0YEH, IPOBEICHNE
OTIBITOB, WJUTFOCTPUPYIOIINX MTPUMEPBI OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX pPEeaKInui
(ropeHue, peakiiu pa3ioKeHUs, COCTUHCHHUS)

9 KJIACC

Kon
1

11

1.2

[IpoBepsieMblil AIEMEHT COAEPHKAHUS
BemectBo n xummnueckas peakuus. [lopropenue

[Iepnoanueckuii 3akoH. [lepuonnueckas cuctema XMMHU4ECKUX 3i1eMeHToB J1.1.
Menpneneesa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHYECKHX HJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KaIus, KaJIbLU U UX COCIUHEHUN
B COOTBETCTBUU C IIOJIOXKECHUEM DJIEMEHTOB B [Ieproaudeckon cucTeMe U CTpOEHUEM
MX aTOMOB

CtpoeHue BellecTBa: BUJIbl XUMUYECKON CBSA3H. THIIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCHMOCTD CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKOU PEIIETKU U BUA
XUMHUecKkol cBsi3u. Knaccudukanus 1 HOMEHKIIaTypa HEOpraHM4YEeCKUX BEIIECTB
(MeXIlyHapoJHas U TpUBHAJIbHAS ). XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3JINYHBIM KJIacCaM HEOPTaHWYECKHUX COECIMHEHMM, TEHETUYECKasl CBSI3b
HEOPraHUYECKUX BEIIECTB

1.3

Knaccugukarus XuMHUecKuX peakluil o pa3IMyHbIM IpU3HAKaM (110 YUCITy U
COCTaBY y4YacTBYIOIIMX B pEaKLIUU BEUIECTB, MO TEMJIOBOMY 3D (PEKTy, 0 N3MEHEHHUIO
CTETIEHEH OKUCIIEHUS! XUMHUYECKUX AJIEMEHTOB, [0 00PaTUMOCTH, 110 Y4aCTHIO
KaTajan3aTopa). OK30- U SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMHUUYECKHUE YPaBHEHUSI.
[ToHsITHE O CKOPOCTH XMMHUYECKON pPEAKIINU

14

[Tonsite 06 0OpaTUMBIX U HEOOPATHUMBIX XUMUYECKHUX peakiusx. [lonsrue o
TOMOT€HHBIX U T€TEPOreHHbIX peakuusix. [IoHsaTHe 0 XUMUYECKOM paBHOBECHH.
@DakTOpHl, BIUSIONUIUE HA CKOPOCTh XUMUYECKOM peakluu U MOJ0KEHHE
XUMHYECKOTO PABHOBECHUS

1.5

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIINH, SJIEKTPOHHBIN OaaHC OKUCIUTENBHO-
BOCCTAaHOBUTEIBHOM peakiuu. COCTaBIeHUE YPABHEHUI OKUCIATEIBHO-
BOCCTaHOBUTEJIBHBIX PEaKIMii C HCIIOJIb30BAaHHEM METO/1a AJIEKTPOHHOI0 OajaHca

1.6

Teopust 3NEKTPOIUTUUECKON JTUCCOIHAIIUU. DIEKTPOIUTHI U HEIJEKTPOJIUTHI.
KaTtnonsl, annonel. MexaHu3M AUCCOLMALINM BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMH4deckoi cBsizu. CreneHs aucconuanui. CUIbHBIC U ClIa0bIe JIEKTPOIUTHL.
Peakiiun monHoro oo6MeHa. Y CJIOBHS POTEKAHUS PeaKIuii HOHHOTO OOMeHa,
IIOJIHBIE U COKpALEHHBIE MIOHHBIE YpaBHEHHUs peakiuil. CBOMCTBa KUCIIOT,
OCHOBAHUH U COJICH B CBETE MPEACTABICHUI 00 AIEKTPOTUTHICCKON JTUCCOIMAIINH.




KauecTBeHHbIe peakiiny Ha MOHBI. [IoHATHE O THAPOIU3E CoJei

1.7

2.1

2.2

2.3

XUMHUYECKUH 3KCIIEPUMEHT: 03HAKOMIICHHE C MOJEIAMH KPUCTAJUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETAJIOB (IpaduTa U ammasa), CII0KHBIX
BEILIECTB (XJIOpUA HATPUs); UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUUYECKON
pEaKIMU OT BO3ACUCTBHS Pa3IMYHBIX (PaKTOPOB; UCCIIETOBAHHE
3JIEKTPOIIPOBOIHOCTH PACTBOPOB BEILECTB, IIPOIECCa AUCCOLUAIMH KUCIIOT,
niesouei 1 cosel (BO3MOXKHO MCIOJIb30BaHUE BUIEOMATEPUAIOB); IIPOBEACHHE
OIIBITOB, MJUIIOCTPUPYIOLIUX MPU3HAKU MPOTEKAHUS peaKkii HOHHOro oOMeHa
(oOpa3zoBaHue ocaaka, BBIICICHHE ra3a, 00pa30BaHUE BOJIbI); OIBITOB,
WITIOCTPUPYIOILUX TPUMEPI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI
(ropeHue, peakliuy pas3ioKeHUs], COEIMHEHUS ); pacClIO3HaBaHUE HEOPraHUYECKUX
BEIIIECTB C TOMOIIBIO KAYECTBEHHBIX PEaKI1il Ha MOHBI; PEIIeHUe
SKCIICPUMCHTAJIbHBIX 3a1a4

Hemeranns u nx COCIUMHCHUA

OO61as xapakTepucTHKa rajnoreHoB. OCOOEHHOCTU CTPOEHMSI ATOMOB, XapaKTepHbIE
creneHu okucienus. Ctpoenue U (pu3ndeckre CBOWCTBA MPOCTHIX BELIECTB —
rajioreHoB. XMMHUYECKHUE CBOWCTBA HA MPUMeEpPE XJIopa (B3auMOICHCTBUE C
MeTaJulaMH, HeMeTajllaMy, Liesoyamu). XiaopoBoaopoa. ColsiHas KUCIOTa,
XHMHYECKHE CBOMCTBA, MOJIy4eHUE, IpUMeHeHue. [lelicTBue xiopa u
XJIOPOBOJIOPO/Ia HA OpPraHu3M uesioBeka. BaxkHel e xJ1opuabl U UX HaXOXKEHHUE B
pupojie

O6was xapakrepuctika 31eMeHToB VIA-rpynmnsl. OcOGEHHOCTH CTPOECHUS aTOMOB,
XapaKTepHbIe cTeneH okucaeHus. CTpoeHue U (u3nyecKrue CBOMCTBA MPOCTHIX
BEIIIECTB — KUCJIOPOJIa U cepbl. AJNIOTPOITHBIE MOJU(PHUKALIMN KUCIOPOia U CEPBI.
XuMmunueckue cBoiicTBa cepbl. CepoBOI0OpOA, CTpOEHUE, PU3NUECKHE U XUMUUECKHE
cBoiicTBa. OKCHJIBI Cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHI0B. CEepHast KMCIIOTa,
¢u3nyeckue 1 XuMHUYeCcKre CBOMCTBA (0011IKe KaK NMpeACcTaBUTENs Kiacca KUCIOT U
cneunduyeckre). XUMHUECKUE PEaKIUH, JexkKallie B OCHOBE MPOMBIIIEHHOTO
crocoba nostydeHus cepHoit kuciotel. [Ipumenenne. Conu cepHOM KUCIOTHI,
KadecTBEHHasl peakius Ha cynbdar-uoH. HaxoxeHue cepbl U €€ coeqMHeHUH B
npuposie. XUMHUECKOE 3arps3HEHNE OKPYXKatoIIe Cpesibl COeIMHEHUSMHU CEPhI
(KMCIIOTHBIE 10K, 3arps3HEHUE BO3TyXa U BOJIOEMOB), CIIOCOOBI €T0
MPEIOTBPALIICHUS

O61mas xapakTepucTka 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. A30T, paclpoCTpaHEHHE B IPUPOIE, PU3NUECKUE
U XUMHYecKue cBoiicTBa. KpyroBopor azora B npupojae. AMMUak, ero Gpu3nyeckue u
XUMHUYECKHE CBOMCTBA, MoJlyuyeHne u npuMeHenue. Coinu aMMOHUS, UX pusnyeckue
U XUMUYECKHE CBOMCTBA, MpUuMeHeHue. KauecTBeHHas peakiusi Ha HOHbl aMMOHHS.
A3OTHas KUCIIOTa, e€ MoyuyeHne, GU3ndecKrue 1 XMMUYecKre CBoicTBa (001I1e Kak
MpeJICTaBUTENS Kilacca KUCIOT U crienupuyeckue). Mcnonp3oBanrue HUTPATOB U
coJieif aMMOHUS B KaueCTBe MUHEPAIbHBIX YA0OpeHUH. XUMHUYECKOe 3arpsi3HeHNe
OKpY’KaroIlen cpelibl COeAMHEHNUAMHU a30Ta (KUCIOTHBIE T0XK]U, 3arpsi3HEHNE
BO3/1yXa, I0YBbI U BOJOEMOB)

2.4

docdop, amnorponHsie Moaudukanuu Gochopa, pusnueckre 1 XUMUIECKHE
cBorictBa. Okcua pocdopa(V) u pocdopHas kucnora, GU3NIECKUE U XUMHICSCKUE
CBOIiCTBa, onyyeHue. Mcmnonb3oBanue pocdaroB B kauecTBe MUHEPAIbHBIX
yao0peHui

2.5

O6mas xapaktepuctuka 35eMeHToB |V A-rpynibl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIEC CTETIEHU OKUCIIECHUS. YTIIEpOo/1, aJUIOTPOIHbIE MOIU(PUKAINH,




2.6

2.7

pacrpocTpaHeHHe B IpUpo/ie, PU3NIECKUe U XUMUYECKHE CBOMCTBA. AJICOPOITHSI.
Kpyrosoport yriepoza B mpupoae. OKCuabl yriaepona, ux Gu3nuecKue u
XUMHYECKHE CBOWCTBA, ICHCTBHE HA XKUBBIC OPraHU3MBI, IIOJIyUYEHHE U TIPUMCHEHUE.
Dkonorudeckue nmpobaeMsl, CcBs3aHHbIE ¢ okcuaoM yriepona(lV); runoresa
rJ100aTbHOTO MOTEIUICHUS KIIMMaTa; ITAPHUKOBBIN AP QeKT. YToNbHas KUCIOTA U €€
COJIk, UX (1)I/I3I/I‘ICCKI/IG U XUMHNYCCKHEC CBOfICTBa, MOJIYUYCHHUC U IPUMCHCHUC.
KavecTBeHHas peakius Ha KapOOHAT-HOHBI. Vcnonbp30BaHne KapOOHATOB B OBITY,
MCIUIHHC, TPOMBIINIJICHHOCTU U CCJILCKOM XO3SUCTBE

[TepBoHaYaNbHBIC MOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriaepoja (MeTaH, 3TaH, STUJICH, alleTHIICH, 3TaHOJI, TJIUIEPUH, YKCYCHAs KUCIIOTA).
Wx coctaB u xumuieckoe ctpoeHue. [IoHsITHE 0 OMOJIOTHYECKN BaXKHBIX BEIIECTBAX:
KUpax, OenKax, yrieBoJax — M UX pOJIM B KU3HU YejoBeka. MaTepuanbHoe
€IMHCTBO OPTraHUYECKUX M HEOPTAHUYECKUX COCIUHEHUN

KpemHuii, ero ¢pu3ndeckne 1 XUMHUECKHE CBOMCTBA, MOyYeHUE U IPUMEHEHHE.
Coenunenus kpeMHus B mpupojie. O0urue npeacraineHus o6 okcune kpemuus(1V) u
KpEeMHUEBOU KucoTe. CHIIMKATHI, UX HCIIOJIb30BAHUE B OBITY, MEIUIIMHE,
MIPOMBINIICHHOCTH. BaskHel1e cTpouTeabHble MaTepUallbl: KepaMHKa, CTEKIIO,
LIEMEHT, OETOH, kKene300eToH. [Ipobaembl 0€30MacHOr0 UCTIOIB30BAHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HU

2.8

3.1

XUMHUECKUH 3KCIIEPUMEHT: U3y4eHUE 00pa3lioB HEOPIraHUYECKUX BEILECTB, CBOWCTB
COJISIHOM KHMCIIOTBI; IPOBEJCHNE KaueCTBEHHBIX PEAKIIMM Ha XJIOPUA-HUOHBI U
HaOJr0IeHNE IPU3HAKOB UX MIPOTEKAHUS; OIBITHI, OTpaXKkarolue Gpu3nyeckue u
XUMHYECKHE CBOICTBA rajlOr€HOB U UX COEIMHEHUI (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMATEPHAJIOB); O3HAKOMJIEHHE ¢ 00pa3liaMu XJIOPUOB (TalOT€HUI0B);
03HAaKOMJIEHHE C 00pa3liaMu cepbl U €€ COeIMHEHUSIMU (BO3MOYKHO HCIIOJIb30BAHNE
BUJIEOMATEpHaJIOB); HAOII0IeHHE MTpoliecca O0YIIIMBaHUs caxapa Mo AeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM KHUCIIOTBI; N3y4YEHNE XUMUYECKUX CBOMCTB
pa30aBIeHHOM CepHOIl KMCIOTHI, MPOBEICHHE KaYeCTBEHHON peakiuy Ha cyibdar-
MOH U HaOJII0/IeHNE MpU3HaKa e€ IpPOTeKaHus; 03HAKOMJIEHUE C PU3NYECKUMU
CBOMCTBaMHM a30Ta, pochopa U UX coenHEHHH (BO3MOXKHO HCIIOJIb30BaHHE
BUJIEOMaTepHaloB), oOpa3laMu a30THBIX U (POCPOPHBIX yIOOPEHUI; OTyUeHHE,
coOupaHue, paclo3HABaHUE U U3yUEHHE CBOWCTB aMMHUAaKa; IPOBE/ICHUE
KaueCTBEHHBIX peaklnii Ha MOH aMMOHHUA U (pocaT-uoH U N3ydeHHE TPU3HAKOB UX
IIPOTEKaHHUs, B3aUMOAECHCTBHE KOHIIEHTPUPOBAHHOMN a30THOM KUCIIOTBI C MENIBIO
(BO3MOYHO HCITOJIb30BaHKE BUJIEOMATEPHAIIOB); U3yUEHHE MOeNei
KPUCTAJUTMYECKUX PEMETOK anmMasa, rpadura, QymiepeHa; 03HaKOMIICHHE ¢
IPOIIECCOM aCOPOIMH PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPOMCTBOM IPOTUBOTa3a; MoydeHrue, COOMpaHue, paclio3HaBaHUE U U3yUeHHE
CBOWCTB YIJIEKUCIIOTO ra3a; MpoBe/IeHNe KaYeCTBEHHBIX peakiiii Ha KapOoHaT- U
CHJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX MPOTEKaHMsI; 03HAKOMJIICHHE C
IPOAYKIMEN CUIMKATHON IPOMBIIIIEHHOCTH; PELIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4
no TeMe «BajkHel1re HeMeTalIbl U UX COeTUHEHUS»

MeTtamibl ¥ UX COeAMHEHUS
OO01ast XapakTepUCTUKA XUMHUECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHHUHU UX
nosioxenus B [lepuoanueckoit cucreme xuMuueckux snemeHTos .M. Menneneesa

U cTpocHMs aToMOB. CTpoeHne MeTaiioB. MeTandeckas CBA3b U METAJUINYECKas
KPUCTAJIIMYECKAs] pEIIETKA. DIEKTPOXUMUUECKUH Psii HAIIPSHKEHUH METaIITIOB

3.2

du3nuecKre 1 XMMUYEeCKHe CBOWCTBA MeTaisioB. O01re crnocoObl MOTyYeHHs
MeTasuioB. [IoHATHE 0 KOPPO3UU METANIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT




3.3

koppo3un. CriaBsl (CTaidb, 9yT'yH, JIOPATIOMUHUN, OpOH3a) U X TIPUMEHEHHUE B
OBITY U IPOMBILIIIEHHOCTH

[Ilenouynble MeTaNLIBL: TTOJIOKEHKE B [leproanueckoil cucTeMe XMMHUYECKUX
anemenToB J[.1. MeHnzeneeBa; CTpoeHHE UX aTOMOB; HaX0KJICHUE B IIPUPOJIE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanust). Okcuasl U
THJIPOKCUBI HATPUS U Kayus. [I[puMeHeHune elloyHbIX METAJUIOB U UX COeIMHEHUH

3.4

[IlenoyHoO3eMenbHBIC METAJUIBI MAarHUM M KaJblMii: mosioxkeHue B [lepuoanueckoit
cucrtemMe XuMuueckux aemeHToB [[.M. MeHeneeBa; cTpo€HHUE UX aTOMOB;
HaxoXJeHue B npupoje. Pu3ndyeckre 1 XMMUYECKUE CBOMCTBA MAarHUs U KaJIbITUA.
Baxneiimue coennHenus Kaabus (OKCU, THAPOKCUA, coin). JKECTKOCTh BOJIBI U
CrocoObI €€ ycTpaHeHUs

3.5

AuntoMunuii: nonoxxenue B [lepuonuueckoit cucreme xumudeckux annemeHton .M.
MenzeneeBa; CTpOCHHE aTOMa; Hax0XkKAEHUE B pUpoae. PU3NYeCcKre 1 XUMUYECKHE
CBOMCTBA aTtOMHHUSA. AMGBOTEPHBIC CBOMCTBA OKCHJIA U THAPOKCH/IA aTFOMUHMS

3.6

3.7

4.1

4.2

XKeneso: monoxenue B [leppoandeckoit cucteme XumMuieckux snementon [1.1.
MemnieneeBa; CTpOGHUE aTOMa; HAXOXKJCHUE B Tpupoie. Puzndeckne 1 XUMHIECKHIE
cBoiicTBa xkene3a. Oxcunpl, ruapokcuabl U conu xkeneza(ll) u xeneza(lll), ux
COCTaB, CBOMCTBA U IIOJIyYCHUE

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMi METAJUIOB M CIUTABOB, HX
(U3HYECKUMU CBOMCTBAMM; U3YICHHE PE3YIHTATOB KOPPO3HH METAILIOB (BO3MOXKHO
UCIIOJIb30BaHUE BHICOMATEPUAIIOB), 0COOCHHOCTEH B3aMMOICHCTBHUS OKCHIA
KaJIBITUST M HATPHS ¢ BOJOW (BO3MOYKHO HCITOJIb30BAHHE BUICOMATEPHAIIOB);
UCCJIEIOBAaHNE CBOMCTB JKECTKOM BOJIBI; MPOIlecca TOPEHHUSI JKele3a B KUCIOPOe
(BO3MOYKHO MCITOJIb30BaHNE BUICOMATEPHUAIIOB); TPU3HAKOB IPOTEKAHUS
Ka4eCTBEHHBIX PEAKIMi Ha HOHBI (MAarHUs, KaJIbIIUs, ATFOMUHHMS, IIUHKA, xere3a(ll)
u xeneza(lll), menu(ll); HabmroneHne u onucaHue MPOLIECCOB OKPAITMBAHUS
TUTAMEHU MOHAMHM HATpPHsl, Kalusl ¥ Kanblus (BO3MOKHO HCIIOIb30BaHHE
BUJICOMATEPHAJIOB); UCCIICTIOBAaHUE aM(POTEPHBIX CBOWCTB THIPOKCH 1A TFOMHHHUSI U
TUAPOKCHUIA IMHKA; PEellIeHre YKCIIEPUMEHTAIbHBIX 3a/1a4 1o Teme «BaxHeitmue
METAJITBI U UX COCTUHEHUS

XHUMHS ¥ OKpYXarolas cpeia

Hossie maTepuansl 1 TexHoJIOrMK. BemecTBa u MaTepuaibl B TOBCETHEBHON KU3HU
yesnoBeka. XUMHUsS U 310pOBbe. be30oracHoe HCnoIb30BaHUE BEIIECTB U XUMUYECKHUX
peakuwmii B ObITy. [IepBast TOMOITs TPH XUMHYECKHX 0KOTaX M OTPABICHUSIX

OCHOBBI 3KOJIOTUYECKON TPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHHE OKPYKaroIIEH
cpeast [1JIK. Poibs xumuu B perieHnu 3xkoiorudeckux npoodsnem. [lpupoansie
MCTOYHUKH YTJIEBOJOPOJIOB (YIroib, IPUPOAHBIN a3, He(Th), MPOTYKTHI UX
nepepadOoTKH, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

4.3

XUMHUYECKUH SKCIIEPUMEHT: U3ydyeHue 00pa3Ii0B MaTepHaIoB (CTEKIIO, CILUIABbI
METAaJUIOB, TOJUMEpPHBIE MaTepPHAaIbl)




ITPOBEPAEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
IPOBEPSAEMOTO
TpeOOBaHMS

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3ybTaTaM 0a30BOr0 ypOBHS
OCBOCHHS OCHOBHOHM 00pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

0 TT03HABAaE€MOCTH SIBJICHUH IIpupoabl, IOHUMAaHUC 00BEKTUBHOU
3HAYUMOCTH OCHOB XUMHYECKOM HAyKH KaK obractu COBpPCMCHHOT'O
€CTCCTBO3HaHHUA, KOMIIOHCHTA 061116171 KYJIbTYPbI U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKA B YCJIOBUAX COBPEMCHHOI'O O6H1€CTBa; IIOHHMMaHHC
MCCTa XMMHHU CpCan APYTUX €CTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHBIX MCTOJAX IMO3HAaHHUsA, B TOM YUCJIC SKCIICPUMCHTAJIbHbIX U
TCOPCTUUCCKHUX METOAAaX UCCIICAOBAHUA BCUICCTB U U3YUCHUA XUMHUYCCKUX
peaKHHﬁ; YMEHHUE UCITIOJIB30BATb MOJCIN JJIS1 OOBSICHEHUS CTPOCHUA
aTOMOB M MOJICKYIJI

o chepax mpodeccHOHATEHOM IeATEITPHOCTH, CBSI3aHHBIX C XUMHCH 1
COBPEMEHHBIMHU TEXHOJIOTHSMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX
XMMHYECKON HAayKH, YTO TIO3BOJIUT O0YYAIOIIMMCS pacCMaTpUBaTh XMMUIO
Kak chepy coeit Oyaymiei mpoheccHoHaTbHON AEATEIIEHOCTH U CIeNaTh
OCO3HaHHBII BEIOOP XMMUH KaK MPOQHUIBHOTO MPEAMETa IPH Mepexoie Ha
YPOBEHB CPETHET0 00IIeTro 00pa30BaHUs

Biagenne cucreMoil XMMUYECKUX 3HAHUW U YMEHUE IPUMEHSATh CUCTEMY
XUMUYECKHUX 3HAHUM, KOTOPasi BKJIIOYAECT:

2.1

BAKHEUIIINE XUMUYECKUE ITOHATUSA: XUMUYECKHUM DJIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IIPOCTOE U CIIOKHOE BEILECTBO, OAHOPOJHAS M HEOAHOPOIHAS
CMECh, OTHOCUTEIIbHBIE ATOMHAs U MOJIEKYJISIPHAst MacChl, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJIIPHAsI Macca, MOJISIPHBIA 00BEM, OKCHJ, KMCIIOTa,
OCHOBAHUE, COJIb (CpelHss), XUMUYECKas peakits, peakiiui COeIMHeHNS,
PEAKIMK PA3JIOKEHHS], PEAKLIUU 3aMEILEHHs, PEaKLInU OOMEHA, TEIUIOBOH
3¢ deKT peakium, FK30- U S3HI0TEPMUUYECKHE PEAKLIUHU, pacTBOP, MaccoBast
JI0JI1 XUMHAYECKOI0 3JIEMEHTA B COETMHEHUH, MacCcOBast 10J1s1 M IPOLIEHTHAs
KOHIICHTpALKs BEILECTBA B paCTBOPE, SAPO aTOMA, SJIEKTPOHHBIN CIIOU
aToMa, aTOMHasi OpOUTalb, paAlyC aTOMa, BAJIEGHTHOCTb, CTETICHb
OKHUCIICHUS, XMMUYECKas CBA3b, JJIEKTPOOTPULIATEIILHOCTD, MOJISIpHAs U
HETIOJIsIpHAsl KOBAJICHTHAs CBA3b, HOHHAS CBS3b, METAJNINYECKAS CBS3b,
KpUCTaJIIINYEcKasl peléTka (AaTOMHas, MOHHAs, METaJIJINYeCcKasl,
MOJIEKYJISIpHAst), MIOH, KATUOH, aHUOH, 3JIEKTPOJIUT U HEAJIEKTPOJIUT,
AJIEKTPOIUTUYECKAs AUCCOLMAIUS, PEaKIIMK HOHHOTO OOMEHa,
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKI[UU, OKUCIIUTEIb U
BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHUE, JIEKTPOIIN3, XUMUYECKOE
paBHOBecHe, 00paTHUMbIe M HEOOpAaTUMBIE PEAKIINH, CKOPOCTh XUMHUYECKOM
peakuuu, kataiusarop, ITJIK, koppo3ust MeTaios, cIijaBsl

2.2

OCHOBOIIOJIAraloIINe 3aKOHbI XUMHH: 3aKOH COXPaHEHUS MaCChl,
nepuoanueckuii 3akoH [[.M. MeHnneneeBa, 3aK0H MTOCTOSIHCTBA COCTaBa,
3aKOH ABOTaJIpo

2.3

TEOPUH XUMHUHU: AaTOMHO-MOJIEKYJISIPHAsl TEOpUsl, TEOPHUS
INEKTPONIMTUYECKON JUCCONALNU




Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH :

YMEHHE MPaBUIbHO UCIOIb30BaTh U3yYEHHbBIE BEIIECTBA U MaTepuabl (B
TOM YHUCJIC MUHEPATBHBIC YIOOPEHUS, METAJUIBI M CILJIaBBI, TPOAYKTHI
nepepaboTKU MPUPOAHBIX HCTOUHUKOB YIIIEBOJOPOIOB (YIS, MPUPOTHOTO

3.1 ra3a, HeTu) B OBITY, CEIbCKOM XO3SIIICTBE, HA TIPOM3BOACTBE U TOHMMAHUE
3HAYEHUS )KUPOB, OCJIKOB, YIIIEBOJIOB JIJIsl OPraHrW3Ma YelIOBEKa; YMEHHE
MIPOTHO3UPOBATH BIMSIHUE BEIIECCTB U XUMUYECKHX MTPOIECCOB HA OPTaHU3M
YeJlI0BeKa U OKPYKAIOIIYIO TPUPOIHYIO CPEay

32 YMEHHE UHTETPUPOBATH XUMHUECKHUE 3HAHUS CO 3HAHUSIMH IPYTHX
y4eOHBIX MPEMETOB
HaJIMY1e OIbITa PabOThI C Pa3IMIHBIMU UCTOYHHUKAMHU HHPOPMAITUH 110

3.3 XUMHH (HayyHas ¥ Hay4HO-TIOMYJIIpHAs IMTEpaTypa, CIOBapH,
CIPABOYHHKH, HHTEPHET-PECYPCHI)
yMEHHE 00BEKTUBHO OIICHUBATH WH()OPMAIIHIO O BEIIECTBAX, UX

3.4 MPEeBPALICHUSIX U TPAKTUYECKOM MPUMEHEHUHN U YMEHHE HUCII0JIb30BaTh €&
JUTSL peIIeHUsT y4eOHO-TI03HABATEIIbHBIX 331a9
Brnagenue ocHOBaMU MOHSITHIHOTO anmapaTa ¥ CHMBOJIMUYECKOTO SI3bIKa

4 XUMUH IS COCTaBJICHUS (DOPMYIT HEOPTraHMYECKHUX BEIIECTB, YpaBHEHUN
XUMHUYECKHUX PEaKIHii; ocHOBaMU xumudeckoit HoMeHknatypsl (IUPAC u
TPUBUAJIBHOM )
YMeHue oObICHITH CBSI3b II0JI0KEHUS diieMeHTa B [lepuonnyeckoit
CUCTEME C YHCIIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS ATOMOB XUMHUYECKUX

5 AJIEMEHTOB (COCTaB U 3apsi Aipa, O0IIee YUCIIO ITIEKTPOHOB),
pacmpesenieHneM 3JEKTPOHOB M0 SHEPTeTHYECKUM YPOBHSIM aTOMOB
MIEPBBIX TPEX MEPUOJIOB, KATUS U KaJIbIIHS
[IpencraBnenue 0 NEpUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX
JJIEMEHTOB (PaJNyC aToMa, IEKTPOOTPULIATENBHOCTH ), TPOCTHIX U

6 CJIOKHBIX BEIIIECTB OT MOJIOKEHUS MIeMEHTOB B [leprnoanueckoit cucreme
(B MaJbIX IEPUOAAX U TJIABHBIX MOATPYIITAX) U JIEKTPOHHOTO CTPOCHHUS
aToMa

7 YMmenue knaccuuuupoBarh:

7.1 XUMHYECKHUE DIIEMEHTHI

7.2 HEOPraHUYeCKHe BEIIeCTBa

7.3 XUMHYECKHE PEAKIIUU

8 YMeHue onpenensiTh:

8.1 BaJICHTHOCTH M CTETIeHb OKUCIICHUSI XUMHUYECKUX DJIEMEHTOB, 3apsiji HOHA

8.9 BUJI XUMHUYECKOH CBSI3U M TUI KPUCTAIITMIECKON CTPYKTYPHI B
COCTUHEHUSX

8.3 XapakTep cpebl B BOJHBIX PacTBOpax BellecTB (KUCIOT, OCHOBAHUH)

8.4 OKHCJIMTENb U BOCCTAHOBUTEIIh

9 YMeHue xapakTepu3oBarh GU3NUECKHe U XUMUYECKUE CBOMCTBRA:
MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJIOPO, TpaduT, atMas, KpeMHHUIH,

9.1 a3ot, ¢ocdop, cepa, XJI0p, HATPHH, KAITMI, MATHUHN, KaJIbIIUHA, aTFOMUHHM,
JKEJIe30)
CJIOKHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PAaCTBOPOB (BOJa, aMMHAK,

9.2 XJIOPOBOJIOPO/I, CEPOBOOPO/I, OKCHUJIBI ¥ TUIPOKCHABI MeTauioB I—I1A

rpyn, antomunus, menu (1), muaka, xenesa (11 u 1l1), okcuast yrnepona




(I1'u 1V), kpemuus (1V), azora u pocdopa (11l u V), cepsr (IV u VI),
CepHHCTas1, CEpHas, a30TUCTAsl, a30THAas, pochopHast, yrojabHas,
KPEMHHUEBasl KHCJIOTa H X COJIH)

IIPOTHO3HUPOBATh U XapaKTCPU30BaATh CBOMCTBaA BC€IICCTB B 3aBUCUMOCTH OT
HX COCTaBa U CTPOCHUS, IPUMCHCHUC BEIICCTB B 3aBUCUMOCTHU OT UX

93 CBOMCTB, BOBMOXHOCTh IPOTEKAHUSI XUMUYECKUX MPEBPALLCHUI B
Pa3IUYHBIX YCIOBUSIX

10 YMeHue COCTaBISTh MOJICKYJISIPHBIC M HOHHBIC YPABHEHUS PEAKIIHIA, B TOM
qHClIe:

10.1 peaKkIii HFOHHOTO OOMeHa

10.2 OKHCIIUTEIHbHO-BOCCTAHOBUTEIIbHBIX PEaAKITHil

10.3 WUTIOCTPUPYIONINX XHMHUYECKHE CBOMCTBA U3YYCHHBIX KJIACCOB (TPYII)
HEOPraHMYECKUX BEIIECTB

10.4 MOATBEPIKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEKAY HUMU

11 YMeHue BIYUCIATh (IPOBOAUTH PAcU&Thl):

111 OTHOCHUTEIIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTI0 XHMHYECKOTO 3JIEMEHTA B COSTMHCHUHN

11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B paCTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €r0 MaccCy, 00beM ra3on

114 M0 YPaBHEHUSIM XUMUYECKUX PEAKIUil 1 HAaXOJUTh KOJTUYECTBO BEIIECTBA,
00BEM B MacCy peareHTOB WJIH MTPOYKTOB PEAKITUN

12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH METOJ/IaMH HAyYHOTO IMO3HaHUs (HaOI0ICHIE, U3MEpPEHHUE,

121 AKCIIEPUMEHT, MOJICTTUPOBAHHE) IPH U3YUCHHUH BEIIECTB M XUMUYECKUX
SIBJICHUI; yMEHUE CHOPMYITUPOBATH MPOOJIEMY H MPEIOKUT ITyTH €&
pelieHus

192 0e30macHoi paboThl ¢ XMMUYECKUMH BEIIECTBAMU, XHMUUYECKOH MOCY10# U
71a00paTOPHBIM 000PYI0BAaHUEM
MpaBUiiaMu 0€30MacHOTO OOpAICHUS C BEIIECTBAMHU, UCTIOIB3YEMBIMH B
MTOBCETHEBHOM JKU3HU, MTPaBUJIaMU TTOBEICHHUS B LENSIX COepEKEHUS

12.3 3I0POBBS U OKPYXKAIOIIEH MMPUPOTHOM Cpe/ibl; TOHMMaHUE Bpeaa
(omacHOCTH) BO3ACHCTBHS Ha )KUBBIE OPTAHU3MBI OTIPE/ICIIEHHBIX BEIIECTB,
CIOCO00OB YMEHBIIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3ICHCTBHS

13 Hanwnuune npakTHuecKux HaBBIKOB TUTAHUPOBAHUS U OCYIIIECTBICHUS
CIIETYIOIINX XUMUYCCKUX IKCITIEPUMEHTOB:
W3YYCHHE U ONHCaHNEe (PU3HYSCKUX CBOMCTB BEIIECTB; 03HAKOMJICHHE C

131 (U3MYECKUMHU U XUMUYECKUMU SIBJICHUSIMH;, OTIBITHI, ILTFOCTPUPYIOIIHE
MPU3HAKH TPOTEKAHUS XUMHYECKUX PEaKIIni

13.2 M3y4eHre CIOCO00B pa3ieieHus] cMecei
MOJTyYeHUE KUCIOPO/Ia M H3yUeHHE ero CBOMCTB; MOTyYeHUE BOJIOPOIa U

13.3 W3YYCHHE €r0 CBOMCTB; MOYYCHHE YTICKUCIIOTO T'a3a U U3y4eHHE ero
CBOICTB; MOJYYCHUE aMMHaKa U U3y4EHUE €ro CBOMCTB

13.4 NPATOTOBJIEHIE PACTBOPOB onpeaeIEHHON MacCOBOM J101eH
pacTBOPEHHOTO BEIIECTBA

135 MMPUMEHEHHUE UHIMKATOPOB (JJaKMyca, METUJIOpaHka U ¢heHon(pTaienHa)

JUISL OIIPEJEIICHUS XapaKTepa CPeIbl B pacTBOPax KUCIOT U IIEN0YeH




13.6

13.7

HCCIIeIOBaHKE U OMKICAHNE CBOMCTB HEOPraHMYECKHUX BEIIECTB Pa3IMUHbIX
KJIACCOB; U3yYEHUE B3aUMOCHCTBUS KUCIIOT C METAJJIAMHU, OKCUIaMU
METaJIJIOB, PACTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSIMH, COJISIMH;
MOJTy4YeHUE HEPACTBOPUMBIX OCHOBAHMI; BBITECHEHUE OJJHOTO MEeTalia
JIPYTUM U3 pacTBOpa COJIM; HUCCeI0BaHne aM(pOTEPHBIX CBOWCTB
TUAPOKCHUJIOB aJTIOMUHHUS U IIMHKA

pelieHne 3KCIEePUMEHTAIbHBIX 3a/1a4 10 TeMaM: «OCHOBHbBIE KJIaCChI
HEOPraHWYECKUX COCAMHEHUN»; «DICKTPOJIUTHYECKAS JUCCOLAALINSY;
«Baxxkneimme HeMeTaJIbl ¥ UX COSAMHEHU»; « BaxkHeHIIne MeTallJIbl U UX
COCITUHECHHU

13.8

14

141

XUMHAYECKHE IKCTICPUMEHTBI, WILTFOCTPUPYIOIIUE TPU3HAKHU ITPOTEKAHHSI
peaknuii HFOHHOTO OOMEHA; KaYeCTBEHHBIC PEaKIMy Ha MPUCYTCTBYIOIIKE B
BOJHBIX PACTBOpAX MOHBIL: XJIOPUI-, OpOMUA-, HOIUA-, CyIbdaT-, hocdat-,
KapOOHAT-, CUJIIMKAT-aHHOHBI, THIPOKCH]I-MOHBI, KATHOHBI aMMOHWSI,
MarHusi, KaJbllus, aTFOMUHUS, Kene3a (2+) u skenesa (3+), meau (2+),
IUHKA

YmMmenue:

MIPENICTABIATh PE3yNbTaThl SKCIIEPUMEHTA B (POPME BBIBOJIOB,
JI0Ka3aTeNbCTB, IPa(UKOB U TaOJIUI] U BBISIBIIATH SMIIUPUUYECKHUE
3aKOHOMEPHOCTHU

14.2

YCTAHABJIMBATDL CBA3U MCIKAY PCAJIbHO Ha6J'IIO,I[aeMBIMI/I XUMHNYCCKUMU
SABJICHUAMM U IpoHecCcaMu, MPOUCXOAAIMMHA B MaKpO- U MUKPOMHUPE,
OOBICHATH IMPUYIHNHBI MHOFOO6paSI/I5{ BCIICCTB




INEPEYEHD 2JIEMEHTOB COAEPXAHMUSA, ITIPOBEPAEMbBIX HA OCHOBHOM
I'oCYJAPCTBEHHOM 9K3AMEHE 110 XUMHUHU

Kox | IIpoBepsieMblii 37IEMEHT COJEPHKAHUS

1 IlepBoHaya/IbHbIE XUMUYECKHUE TTOHATUS

1.1 Uucteie BemecTBa U cMecu. CrocoObl pa3iesieHus: cMecei

19 ATOMBI U MOJIEKYJIbI. XUMUYECKHUE 3JIEMEHTBI. CHUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocTble U CIOXKHBIE BENIECTBA.

13 Xumuyeckas popmyia. BaleHTHOCTh aTOMOB XUMHYECKHX 3JIeMEeHTOB. CTerneHb
OKHUCJICHUS
3aKOH NOCTOSIHCTBA COCTaBa BemecTB. OTHOCUTENIbHASI aTOMHAsI Macca.

1.4 OTtHocuTenbHAsE MOJIEKYJISIpHAst Macca. MaccoBasi 40151 XMMUYECKOTO 3JIEMEHTA B
COEIMHEHUU

15 KomnuecTBo BemecTBa. Mok, MossipHas macca. MonsipHbIli 00bEM ra3oB.
B3aumocBsI3p KOJIMYECTBa, MACChl U YHCIIAa CTPYKTYPHBIX €IMHUI BEIIECTBA

16 duznyeckue U XMMUYECKHE BJICHUS. XUMHUECKas peakus U e€ Mpu3Haku. 3aKOoH
COXpaHEHHUs MACChl BEUIECTB. XMMUYECKHE YPaBHEHUS

5 [Iepuonnueckuii 3akoH u [lepuonnueckas cucreMa XuMU4IeCcKkux dineMmeHTos 1. 1.
MenneneeBa. CTpoeHUE aTOMOB
[Iepnonnueckuit 3akoH. [lepuonnueckas cuctema XMMUYECKUX 3i1eMeHToB [1.1.

2.1 MenpneneeBa. Ileproabl u rpymnmnbsl. @U3UUECKHl CMBICT OPAIKOBOTO HOMEPA,
HOMEPOB MEPHUOJA U TPYMIIbI JIEMEHTA
Crpoenne atoMoB. CoctaB aTOMHBIX siziep. M3oTonsl. DnekTponsl. CTpoeHue

2.2 AJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUYECKUX AieMeHTOB [lepuoaudeckoit
cucremsl JI.M. Menzeneesa
3aKOHOMEPHOCTH B U3MEHEHNH CBOMCTB XUMHUYECKUX JIEMEHTOB IIEPBBIX TPEX

23 MIEPUOJIOB, Kalus, Kalblus (paguyca aTOMOB, 3JIEKTPOOTPHUIIATEIbHOCTH,
METANINYECKUX U HEMETAJUIMYECKUX CBOWCTB) U UX COCUHEHUN B COOTBETCTBUH C
ITOJIOKEHUEM JIEMEHTOB B lleproinueckoi cucteMe U CTpPOEHUEM UX aTOMOB

3 Crpoenue BemiecTBa
Xumunyeckas cBsi3b. KoBajeHTHas (oJsipHast U HENOJIIpHAsi) CBA3b.

3.1 DNEeKTPOOTPULATENIBHOCTh XUMUYECKHX J1eMeHTOB. MloHHast cBs13b. MeTamnueckas
CBSI3b

39 TI/IHVBI KPUCTAJUTMUECKUX PEHIETOK (aTOMHaSI,VI/IOHH?SI, MeTaJlJIn4ecKas), 3aBHCHMOCT
CBOMCTB BEILLIECTBA OT THIA KPUCTAININYECKON PEIIETKN U BUAA XUMUUECKOH CBSI3H

4 Bakneimme npencTaBuTeNN HEOpPraHMUECKUX BemecTs. Hemeramisl 1 ux
coeuHEHMs. MeTaibl U UX COeAMHEHUS
Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX COCMHEHUI: OKCHI0B

41 (coneobpazyrolue: OCHOBHBIE, KUCIOTHBIE, aM()OTEpHBIE) U HECOIE00pa3yIOIIUE;
OCHOBaHHUH (IIETOYU U HEPACTBOPUMBIE OCHOBAHUS ); KMCIIOT (KMCIOPOACOAEpIKaIINe
1 OECKHUCIIOPOAHbIE, OAHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPeIHUX U KUCIIBIX)

42 duznyuecKkre 1 XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOAOPOAA,

' XJIOpa, KUCIOPOAa, Cephl, a30Ta, (pocdopa, yriepoaa, KpeMHHUs

OU3NYECKUE U XMMUYECKHE CBOICTBA NMPOCTHIX BELIECTB-METAIUIOB: JIUTHSI, HATPHUSI,

4.3 KaJIAsl, MAarHUs U KaJIbLIVSL, AIFOMUHUS, JKelle3a. DIEKTPOXUMHUYECKHM psJt
HaIpsDKEHUN METaJUIOB

4.4 Pusnueckue ¥ XUMHYECKUE CBOMCTBA BOJAOPOIHBIX COCAMHEHUN HEMETAJUIOB:




XJIOPOBOIOPOIa, CEPOBOAOPOJIA, AMMHAKA

4.5

dusnyeckue 1 XUMHUIECKHE CBOMCTBA okcuaoB HemeTaiuioB: cepsl (1V, V1), azora(ll,
IV, V), docdopa(lll, V), yrnepona(ll, 1V), kpemuus(1V). [Tonydenue okcuaon
HEMETaJJIOB

4.6

4.7

4.8

Xumudeckue cBoicTBa okcuoB: MetauioB |A—I1A rpymm, muaka, menu(ll) n
xenesa(ll, 111). [TomyueHre OKCHIOB METAJIJIOB

XUMHUYECKHE CBOMCTBA OCHOBAHUN U aM(POTEPHBIX TUAPOKCUIOB (Ha MpUMEpe
TUIPOKCHUIOB AIIOMHUHUS, kKele3a, HuHKa). [lomyuenne ocHoBanuii 1 aMmpOTepHBIX
T'HJIPOKCHJIOB

OOu1re XMMUYEeCKHE CBOMCTBA KUCIIOT: XJIOPOBOAOPOIHOM, CEPOBOOPOIHOM,
CEPHHUCTOM, CEPHOM, a30THOH, (ochHOPHON, KPEMHUEBOU, yronbHOU. OcoObIe
XUMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KucaoT. [lonyyenue
KHUCJIOT

4.9
4.10

OOmre XuMUYecKre CBOWCTBa cpennux coneil. [lomydenne coneit

[Tonyuyenue, cobupanue, pacrio3HaBaHUE BOAOPO/Ia, KUCIOPO/1a, aMMHUaKa,
YIJIGKHCIIOTO Ta3a B JIA00OpaTopuu

411
4.12

5.1

HOJ'Iy‘leHI/IC aMMHJakKa, cepHoﬁ M a30THOM KHUCJIOT B IMPOMBIIIJIICHHOCTH. O6H.[I/Ie
CITOCOOBI MMOJIYYCHHA MCTAJIJIOB

['eHeTnueckas cBsI3b MEKy KJIACCAMU HEOPTAHUYECKUX COCIMHEHUN
XUMHUYECKUE PEAKIIUN

Knaccugukanus XuMuuecKux peakiuii o pa3inyHbIM IPU3HAKAM: [0 YUCITY U
COCTaBY Y4YacTBYIOIIMX B PEaKLIUU BEUIECTB, M0 TEIJIOBOMY 3D (PEKTY, IO N3MEHEHUIO
CTEIIEHEN OKUCIIECHUS XUMUYECKUX JJIEMEHTOB

5.2

5.3

5.4

TennoBoil 3¢ ekt XuMUUECKON peakuy, TEePMOXUMUYECKUE YpaBHEHUS. DK30- U
SHAOTEPMUYECKUE peaKIMH. TepMOXUMHUYECKHUE YPAaBHEHUS

OKHCIUTENTFHOBOCCTAHOBUTENbHBIE peakiiu. OKUCIUTENN U BOCCTAHOBUTEH.
[Iporieccrl OKMCIEHHS U BOCCTAHOBJICHHSI. DIIEKTPOHHBIN OanmaHc
OKHCIIUTEIIbHOBOCCTAHOBUTEILHON PEAKIIUN

Teopus sneKkTpoUTUYECKON qucconanui. KaTnoHbl, aHHOHBI. DJIEKTPOIUTHI U
HEeNeKTPoNUThL. CUITbHBIE U clla0ble MeKTPoNIuThl. CTeneHb AUCCOIHAINH

6.1

Peakiiun noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS peakiiii HOHHOro 0OMeHa, MOJTHbIE
U COKpaII€HHbIE HOHHBIE YPAaBHEHHUSI PEAKIUI

XHMHS M OKpYXaromas cpeaa

BemectBa 1 Marepuainsl B IOBCEIHEBHOM KU3HU YelloBeKa. bezonacHoe
HCIIOJIb30BaHUE BEIIECTB U XMMHUECKUX peakluii B tabopaTopuu u ObiTy. [lepBas
IIOMOILb NP XMMUYECKUX 0YKOTaX U OTPABICHUAX

6.2

6.3

XUMHUYECKOE 3arpsi3HEHUE OKPYKaoIIel cpe/bl (KUCIOTHBIE IO U, 3arPsS3HEHUE
MMOYBBI, BO3/TyXa U BOJIOEMOB), CIIOCOOBI ero npeaoTBpamieHus [Ipeaenpaas
nonyctumast konueHntpanus Bemiects (I1/1K). Pons xumuu B pemieHUN 5KOTOTHIECKIX
npobieM. YCcuieHne mapHuKoBoro 3¢ dexra, pa3pymeHne 030HOBOTO CIIOS

[Ipumenenue cepsl, a3ota, hochopa, yriiepoaa, KpeMHHUS U X COSAMHEHUN B OBITY,
MCIUIIUHC, TPOMBIIIJICHHOCTH U CCJILCKOM XO03SHCTBE. HpI/IMeHeHI/IC MECTaJIJIOB U
CIUTaBOB (CTaJlb, YYT'yH, TIOPATIOMHHHUHN, OpOH3a) B OBITY M MPOMBIIIJIEHHOCTH MX
coequHeHmi. [ToHATHE 0 KOPPO3UH METANIOB, OCHOBHBIE CIIOCOOBI 3aIITUTHI UX OT
KOPPO3HH

6.4

[TpuponHbIE HCTOYHUKH YTIIEBOIOPOAOB (yroib, IPUPOIHBIHN ra3, He(Th), TPOTYKTHI
ux nepepadoTku (6eH3MH), UX POJIb B OBITY M TPOMBIIICHHOCTH




6.5

7.1
7.2
7.3

[lepBoHayanbHbIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COETMHEHUSX
yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, 3TaHOJI, TJIULEPUH, YKCYCHAsl KUCIIOTA).
[TonsiTre 0 OMONIOrMYECKU BaXKHBIX BEILIECTBAX: KUpax, OeJKax, yriaeBoaax — u ux
POJIU B JKU3HU YEJIOBEKA

Pacuérnr:

o GpopmyramM XUMHUYIECKUX COSTUHEHUN

Macchl (MaccoBOif) JJOJIM PaCTBOPEHHOIO BEILIECTBA B paCTBOPE
10 XUMUYECKUM YPaBHEHUSIM




6.YYEBHO-METONUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* Xumus, 8 kiacc/ I'abpuensa O.C., OcrpoymoB U.I'., Cnaakos C.A., AKIMOHEPHOE OOIIECTBO
«M3natenscTBO «IIpocBemenue» 2024r

* Xumus, 9 kiacc/ I'abpuensa O.C., OcrpoymoB W.I'., Cnaakos C.A., AKIIMOHEPHOE OOIIECTBO
«M3narenscTBO «IIpocBemenue» 2024r

tabmupl: [leproguueckas cuctema xuMmudeckux snementoB 1. M. Menneneea, Tabnuna

pPacTBOPUMOCTH, AEKTPOXUMHUYCSCKHIA PsIJT HAPSDKEHUST METAILIIOB

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-ypoBeHb.- Peanu3zarusi-
tpeboBanuii-OI'OC-0CHOBHOT0-00111er0-00pa3oBanus.- MeToiuuecKoe-mocooue-is-
yuurens.pdf

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
8 kiace

1. https://media.prosv.ru/content/?subject=9
2. http://school-collection.edu.ru/catalog/

3. https://xumuk.ru/

4. http://www.chemistry-chemists.com/

5. https://chem8-vpr.sdamgia.ru/

6. https://skysmart.ru/articles/chemistry

7. https://educont.ru/?utm_source=eljur

8. https://edu.skysmart.ru/ https://resh.edu.ru/
9. https://uchi.ru/

10.https://www.yaklass.ru/
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