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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XMMHM Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yJbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHus, MPEACTaBIECHHbIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepalnbHOl pabdoueil mporpaMMbl
BOCIIUTAHUS U C YUYETOM KOHIICTIIIUU MPETOaBaHusl Y4eOHOTO MpeIMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpeACTaBICHUE O LENAX, OOIIeH cTpareruu
oOy4yeHUs, BOCHUTAHUA U Pa3BUTUS OOYYAIONIUXCS CPEACTBAMHU Y4YEOHOTO
npeamera, YCTaHABIINBAET o0s3aTenbHOe IPEAMETHOE COJIepKaHue,
IpeayCMaTpUBAET PACHPEACIICHUE €ro IO KjaccaM M CTPYKTypUPOBaHHUE IIO
pazgenaM M TeMaM MpOrpaMMbl IO XUMHH, OINPEAENSIET KOJWYECTBEHHBIE H
Ka4eCTBEHHBIE XapaKTEePUCTUKHU COJIEp/KaHMS, PEKOMEHAYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHUS] XUMHU C YU4E€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKA y4eOHOro mporecca, BO3PACTHBIX
OocoOeHHOCTEW O00ydYaroumxcs, OmNpenensieT BO3MOXKHOCTH — IpeaMera  JUis
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus, a Takxke TpeOOBaHUM K
pesynbrataM oOy4YeHHs] XMMHUHU Ha YPOBHE IeJiel u3y4eHHs MpeMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaroMIerocsi MO OCBOEHHUIO
y4e0HOTO CoJIepKaHUsI.

3HaHME XHUMHUHU CIY>)KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
00y4Yaromerocsi, €ro MnpejCcTaBICHU O MaTepuaIbHOM €JIMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (QopMUpYEMble XHMHUEH MPEACTaBICHUS O B3aUMOIPEBPAIIECHUIX
SHEPTrUd M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHECHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUS KyIbTYphl IUYHOCTH, €€ 001Iel 1 QYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4YaromMXCs, HABBIKOB HX CaMOCTOSITEIIBHOW Y4eOHOW JIEeSITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MMOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATBLHOM eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3IJISIa HA €AUHCTBO MIPUPOABI U YETIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHOHAYYHON TPAMOTHOCTH 00YYaIONTUXCS;
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crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTI'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTMYECKOE
oOpa3zoBaHue 00YyUaIOIINXCS.

JlanHble HampaBieHUs B OOYUEHHU XUMHUU O0ECIEeuMBAIOTCS CHEUU(UKOM
COJepKaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SABISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHUsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONIUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TMOHSATUM XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACIBbHBIX 3HAYUMBIX TOHSATHIM
OpraHUYeCKOM XUMHUHU.

CtpykTypa coaep:kaHHus MPOTpaMMbl MO XUMHUH C(HOPMHpPOBAHA HA OCHOBE
CUCTEMHOro mojaxona Kk e€ uzydeHuto. CopepkaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHSATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl MO MPHUHIUITY
MOCJIEIOBATEIILHOTO PA3BUTHSI 3HAHWW HAa OCHOBE TEOPETHUYECKUX IMPECTABICHHUIN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHHUU aTOMa U XUMHYECKOU CBSI3U;

— TpeACTaBICHUN 00 IIIEKTPOIUTHYECKON JIUCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS Ha OCHOBE ASMIMUPHYECKU
MIOJTYYE€HHBIX U OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyromMy, BBITIOJNHAS (YHKIUH OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U IOJYUYEHHUS
U3Yy4YaeMbIX BEUIECTB.

OcBoeHHE TPOrpaMMbl IO XUMHHU  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJICTABIEHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KApTUHBI MUpA B JIOTUKE
e€ CHUCTEeMHOW NPHUPOJIbI, LEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHHUIO U
MeToJaM TNO3HaHMs B Hayke. VM3yyeHue XMMHUU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWM W3 paHee W3YYEHHBIX YUYEOHBIX mMpeaMeToB: «OKpyXKaloumi MUpy,
«buonorus. 5-7 knacce» U «Pu3nka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWA OCHOB
XUMUYECKOW HAYKU Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTU YEJIOBEKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amadya ydyeOHOro mpeAMeTa COCTOUT B (POPMHUPOBAHMM CHUCTEMBbI XUMHUYECKHX
3HAaHUN — BaKHEUITHX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETHUYCCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO XapaKTepa, fA3blKa HAyKH, B
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OpUOOIIEHNH K HAayYHBIM METOJaM T[IO3HAaHUS TPU HU3YYCHHUU BEIIECTB U
XUMHYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIBHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M YYEOHO-UCCIEN0BATEIbCKOU
JEeSATENbHOCTH, OCBOEHUM MpaBHil O€30MacHOro oOpalieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KU3HM.

[Ipu u3yyeHUM XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKKUe LI, KaK:

— (opmMupoBaHHE MHTEIUIEKTyaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPHUHATUIO PELICHUH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBHUSM KH3HHU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOy4Jarommxcs K CaMOCTOSITEIbHOM MO3HABATEIbHON JEeATENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCIOBUi, CIOCOOCTBYIONIMX MPUOOPETEHUIO 00yYarOIIUMHUCS
OMbITa Pa3HOOOPA3HON NEATETLHOCTH, MO3HAHUS W CAMOIO3HAHUS, KIIOUYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMCIOIIUX YHHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JEATCILHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTeCTBEHHO-HAyYHOU
rPaMOTHOCTH, B TOM YHCJI€ YyMEHUH OOBSCHATH U OLEHUBATH SBIICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W OINBIT, MOJTYYEHHBbIC NMPU U3YYCHUU
XUMHUH, TPUMEHATh HMX TMpPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU W
TPYJOBOM JIEATETLHOCTH;

— ¢opMmupoBaHuE Yy OOy4YaloImUXCS TYMAaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUW JJIs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEJEHUSI B OBITY M TPYJIOBOM JEATEIBHOCTH B IEISAX
COXpaHEHHs CBOETO 3/I0POBbS U OKPY>KAIOIIECH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIlMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOQMIs U HANpaBICHHOCTH JaJbHEHIIETO
o0y4eHHUsI.

OOmiee uncaO YacoB, OTBEAEHHBIX IS HM3yUYEHUS XHMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBiseT 136 yacos: B 8 kimacce — 68 yacoB (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).
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COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHaYabLHbIE XUMHUYECKHE TOHATHUS

[Ipenmer xumuun. Posib XMMUK B KU3HU Ye€JIOBEKA. XHMMUs B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATPETATHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mmo3HaHWs B XUMUU. UUCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE OdJeMeHThl. CHUMBOJIBI XHUMHUYECKHUX
31neMeHTOB. [IpocThie U ClIOXKHbIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumnueckas ¢opmysa. BaleHTHOCT, aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemiecTB. (OTHOcHUTENnbHAas AaTOMHAs Macca.
OtHOocHuTENbHAS MOJEKYJIsIpHAs Macca. MaccoBas J0Ji1 XMMHUUYECKOIO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMocBsA3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BelecTBa. Pacuérel mo dopmyiiam
XUMUYECKUX COSTUHCHHM.

dusnyecKkue U XUMHUUYECKHUE SBIICHHUS. XUMHUUECKass peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHMs MacChl BelecTB. XuMuueckue ypaBHeHus. Knaccudukarms
XUMHUYECKUX PEaKINi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1ab0OpaTOpuu M
npuéMamMu oOpamieHus: ¢ J1abopaTOpHbIM 000PY/I0BaHUEM, U3YyUYEHUE U OINKCAHUE
(GU3MYECKUX CBOMCTB O0O0pa3llOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJICHHE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pPAaCTHUPaHHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIIOICHUE U
ONMCaHWE MNPU3HAKOB MPOTEKAHUS XMMHUECKUX peakluuil (pa3iokeHue caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3lioKeHHE THIPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MPOBEACHNE OYUCTKUA MMOBAPEHHOM
colv, HaONIOJEHWE W  ONUCAaHWUE  pe3yJbTaTOB  TPOBEJICHUSA  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJIEIIE MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYeCKMX BellecTB

Bo3agyx — cMech ra3oB. CoctaB Boznyxa. Kucimopoa — 3JI€MEHT U MpPOCTOe
BemecTBO. Haxoxmenue kuciopoma B Tpuponae, (U3NUECKHE W XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucinopoma. CrocoObl
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MOJIyYeHHUs KUCIOpoJa B Ja0OpaTopuu U MOPOMBIIUIEHHOCTH. KpyrosopoT
KHciopozaa B mpupoe. O30H — auIoTponHas MoAU(PUKALMS KUCIOPOIa.

TernoBoit >P(GEeKT XUMUYECKON peaKkluu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- U DSHAOTEPMUYECKUE peaKUWH. TOIUIMBO: Yrojib M METaH. 3arpsi3HEHUE
BO3/lyXa, yCWICHHE apHUKOBOTro 3¢ (deKra, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »memeHT M mpocrtoe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, Gu3MUeckue W XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyuyeHus. Kucnotsl u conm.

Momnsipabiii 00BEM ra3oB. Pac4€Thl M0 XUMHUYECKUM YpaBHEHUSIM.

Odusznyeckue CBOMCTBA BOABL. Bojga kak pactBoputTenb. PacTBOpHIL.
HacpilieHHbIE M HEHACBINIEHHbIE PAaCTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji1s BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupoie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHUEe NPUPOIHBIX BOJ. OXpaHa U OYMCTKA IPUPOIAHBIX BOJ.

Knaccuduxanus neopranmueckux coenuHenunit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytonie  (OCHOBHBbIC, KHCJOTHbIE, aM@oTepHbie) W
HecoseoOpasyromue. Homenknatypa okcunoB. Dusznueckue U XHUMHYECKHE
cBOMcTBa OKCUIOB. [lonyueHne oKCuaoB.

OcunoBanusi. Knaccudukanuss ocHOBaHMM: MIENOYM U  HEPACTBOPUMbBIC
ocHoBaHusA. HomeHknaTypa ocHoBaHui. PU3NUECKHE U XHMHYECKHE CBOWCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotel. Knaccudukamnus kucinor. Homenknarypa kucinor. ®Ousudeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan aktuBHoctu MmertayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. duzndyeckue 1 XMMUUECKUE CBOMCTBA COJIEH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKY KJIACCAMU HEOPTaHUYECKUX COECTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIECHUE COJIEPKAHUS KUCI0pOa B BO3AYyXeE, MOJyUEHHUE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM H YCIOBUS BO3HHMKHOBEHUS U
MpeKpamennss ropenus (mokapa), O3HAKOMJICHHE C o00pa3laMyd OKCHUIOB H
ONMHMCAaHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, pACMO3HABAHUE W M3YyUYCHHE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeircTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBHIO, TNPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METAJIaMHU

(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIAECOMATEPHUAJIOB),
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UCCJEeI0BaHUE O0pa3loB HEOPraHMYECKHUX BEIIECTB pa3MYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIMKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJUlaMHu, PEaKUUid HEUTpaau3aluu, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpPA COJM, PEIICHUE
AKCIIEPUMEHTANbHBIX 3a/lad 1o TeMe «BakHellne KiIacChl HEOPraHMYEeCKHUX
COCIMHECHUIN.

Hepuonnuyecknit 3axkon u Ilepuoamyeckas cucreMa XHMHYECKHX
ieMeHnToB JI. WU. MenpgeaeeBa. CtpoeHue aTromMoB. XHMHUYECKAsl CBS3b.
OKHuCIUTETBLHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCCU(UKAUM XUMUYECKUX HJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX JJIEMEHTOB (IIEJTIOYHBIE U IIETOYHO3EMENIbHBIC METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX IIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOIHAs  (QOpMBI
[Tepunoguueckoit cucrembl xumuueckux 3iaemeHToB [[. M. MenneneeBa. [lepuobl
u rpynnbl. DPU3NYECKUN CMBICT MTOPSAKOBOTO HOMEpAa, HOMEPOB NEepuoja U
TPYIIIBI AJIEMEHTA.

Ctpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DinekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aTroMOB TepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[Tepuonnueckonn cucremsl . WM. MeHnneneea. XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3IJIEMEHTOB,
METaJUIMYECKHUX U HEMETAJIMYECKUX CBOMCTB M0 TPYIIaM U IEPUOIaM.

3nauenue I[lepuoanueckoro 3axkoHa u [leproanueckoi CUCTEMbl XUMUYECKUX
BJIEMEHTOB [JI1 Pa3BUTHsA Hayku W npaktuku. [[. 1. MeHneneeB — yd€HbIN H
IpaK/IaHHH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lloHHAas CBS3b.

Crenenp  okucieHus.  OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C pPACTBOPAaMH KHCJIOT M IIEJIOYEH, IMPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEAKUUN
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemmnnie ceéasu
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Peanuzanmss MeXMpeIMETHBIX CBSI3ed NpPU HM3YyUYEHWH XHMHH B 8§ Kiacce
OCYIIECTBIISICTCSI 4Yepe3 HCIONIb30BaHUE KaK OOIIMX eCTECTBEHHO--HAYYHBIX
MOHATHH, TaK W TIOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITUKJIA.

OOmme ecTeCTBEeHHO--HAYYHBIC TIOHATHSI: HAyYHBIN (akT, TUIOTE3a, TCOPHs,
3aKOH, aHaJW3, CHUHTE3, KiIaccuukamus, TMepUOIUIHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPECHHE, MOJICIb, SIBIICHHUC.

dusnka: MaTepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHU],
W30TOIBI, PAMOAKTHBHOCTH, MOJIEKYJA, JECKTPUUCCKUN 3apsl, BEUIECTBO, TEIO,
00BEM, arperaTHOE COCTOSHUE BEIECTBA, ra3, (PM3UYCCKUE BEIMYWHBI, CIHHHIIBI
U3MEpEHUs, KOCMOC, TUTaHEeThI, 3B&3/1b1, COJHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpadbl, TOPHBIE MOPOJIBI,
TIOJIC3HBIE UCKOIAEeMBbIC, TOTITMBO, BOJHBIC PECYPCHI.

9 KJIACC

BenrecTBo M XUMHYeCKAasI peaKIusi

[Tepuonnueckuii 3akoH. [lepuoanueckas cuCTeMa XMMHYECKHX 3JIeMEHTOB /1.
N. MenneneeBa. CTtpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHCHHUU CBOWCTB
XUMHUYECKUX DJEMEHTOB TEPBBIX TPEX TMEPHOJOB, KalMs, KaldblUsi U UX
COCIMHEHUI B COOTBETCTBHM C TIOJIOKEHHEM »3JieMeHTOB B llepuoamueckoit
CUCTEME U CTPOEHUEM UX aTOMOB.

CrtpoeHue BelecTBa: BHUJIBI XUMHUYECKOM CBSI3H. THIBI KPUCTAJUTMUECKHUX
pPEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKONW PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKIATypa HEOPTraHUYECKUX BEHIECTB. XUMHUYECKHE
CBOICTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJAaccaM HEOPraHMYEeCKUX
COEIMHEHUI, TeHETHYECKas CBSA3b HEOPTraHNYECKUX BEIECTB.

Knaccudukaius XuMU4ecKUX peakiiuii Mo pa3IndHbIM MpU3HaKaM (TI0 YUCTy
M COCTaBy YYAaCTBYIOIIMX B PEaKIMH BEHIECTB, MO TEIUIOBOMY 3(PdeKTy, o
M3MEHEHUIO CTETICHEW OKUCICHUS XUMHUYECKHX DJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUICCKUE
ypaBHEHUSI.

[lorsitue o ckopocTH xumMudeckoil peakuuu. [loHstue 00 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKHX peaknusax. [[oHATHEe 0 TOMOTEHHBIX W Te€TepPOTeHHBIX
peakuusx. llonstue o karanuse. [loHsTne 0 xumuueckom paBHoBecun. DAKTOPHI,
BIUSIIONIME HA CKOPOCTh XWMHUYECKOW PEaKIUU U TOJIOKEHUE XHUMHYECKOTO

pPaBHOBECHSL.
OKHUCIUTENBbHO-BOCCTAHOBUTENIBHBIE  PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU
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OKHCJIUTENBbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTHYECKON AUCCONUALINN. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katnonsl, annonsl. MexaHu3M AUCCOLMAIMUA BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuueckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS peaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAlll€éHHbIE HMOHHBIE YpaBHEHHS peakuuil. CBolicTBa KHCIIOT,
OCHOBaHMA U coOJell B CBeTe MpEJCTaBICHUN 00 3IEKTPOIUTHUECKOU
nucconmanuu. KadecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPONU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMUA KPUCTAJUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura U anmasa), CIOXKHBIX BEIECTB
(xJopua HaTpus), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS PaA3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DIECKTPOIMPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpOLECCAa AUCCOLMAIMU KHUCIOT, IIEJIOYEd U CoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  PEAKIMA  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUi
(ropeHue, peakiMu paslioKEeHHs, COCIMHEHUs), PACITIO3HABAaHNE HEOPraHMYEeCKUX
BEIIECTB C TIOMOIIBKD KAYECTBEHHBIX PEAKIMil HAa HWOHBI, pEUICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTansbl 1 UX coelMHEHUS

OO6mast xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKkTepHble cTeneHn okucieHus. CTpoeHne u (PU3NYECKHE CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XMMHWYECKHE CBOMCTBA Ha MNpPUMEpPE  Xjopa
(B3auMoOz€iCTBUE € METAJJIaMH, HEMETaUIaMH, IesiodaMu). XJIOPOBOJIOPO/I.
ConsgHass KUCIIOTa, XMMHYECKHE CBOMCTBA, MOJy4YE€HHE, NpUMEHeHue. [leiicTBue
XJIOpa M XJIOPOBOJOPOJA Ha OpPraHW3M YeJIOBeKa. BakHeHmune XJIOpUAbl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHu okuciieHus. CTpoeHue W (U3MYECKUE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJIOTPONHBIE MOAU(DUKAIINKI KHCIOPOaa
U cepbl. XuMUYecKue cBoucTBa cepbl. CepoBOOpOa, CTpoeHUE, (pu3ndeckue u
XUMUYeckre cBorcTBa. OKCHIBI CEephbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kwuciora, (uU3HUecCKHe © XHMHYCCKHE CBOWMCTBAa (00mME Kak
MPEACTaBUTEN Kjacca KHCIOT W crernududeckne). XWMHUYECKHE pPEaKIuy,
JeXalmnue B OCHOBE IMPOMBIIICHHOTO CHOc00a TMONYYeHHs] CEePHOM KHCIIOTHI.

[Ipumenenune cepHoil KUCAOTHI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha
Onepatop 340 000 "KomnaHus "TeH3op"

[OKYMEHT MOAMWUCAH 3JTEKTPOHHON NOAMNMCHIO MpentudukaTtop: ¢9718526-9d63-4bbf-80da-55b97f14eddf

OTMPABJIEHO MKOY "COLU N22 . TEMJIOE UM. KABAJIEPA OPAEHA KPACHOM CepTudukat 017DABC4007DB05FB348FCD476964964B9
3BE3/[bl K.H. EMEJIbSIHOBA", JIOBAHOBA NN/INs1 BAKTOPOBHA,
AWNPEKTOP




cynbdar-uoH. Haxoxaenue cepsl U €€ COCOUHEHHM B TpUPOJe. XHUMHUECKOE
3arpsi3HEHHE OKPY’KaloIIeW cpeabl COENMHEHUAMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILECHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTETIEHH OKUCIEHHUS. A30T, paclpOCTpaHEHUE B MPHUPOJE,
¢uznueckre u XuMHUecKre cBoiicTBa. KpyroBopot azora B npupoje. AMMUaK, ero
dbu3nYecKre U XUMUUYECKUE CBOMCTBA, MoJydeHue u npuMmeHenue. Coiam aMMOHMS,
ux (pusznueckue U XMMUYECKUE CBOMCTBA, MpuMeHeHune. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasl KUCJOTa, €€ MoyiydyeHue, (U3nUecKue U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Ucnonp3oBanne HUTpATOB H COJEH aMMOHHUS B KadyeCTBE MHUHEPATbHBIX
ynoopennii. XMMUYeCKOe 3arpsi3HeHUE OKPYXKalolel cpefibl COETMHEHUSIMU a30Ta
(KUCIOTHBIE NTOKAM, 3arpsi3HEHHE BO3JayXa, MOYBbI U BOAoEMOB). Docdop,
aloTponHeie Moaudukauuu Gochopa, GuUMUECKUE M XUMHUYECKUE CBOMCTBA.
Oxcun docdopa (V) u dbochopHas kuciora, Gu3NIeCKue U XUMUIECKUE CBOMCTBA,
nonydyenue. Mcnonb3zoBanue (pochaTtoB B KauecTBe MUHEPATBHBIX YA0OPEHHUIA.

O6mas xapaktepuctuka snemMeHToB IVA-rpynmbel. OCoOOEHHOCTH CTpPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCJICHUS.  YTJIepoi,  aJuIOTPOIHBIE
Moau(UKALMK, PACHPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XUMHUYECKHE
cBoiicTBa. AncopOuusa. Kpyrosopot yriepoaa B npupoje. OKcuasl yriepoaa, ux
¢usznueckre W XUMHUYECKHE CBOWMCTBa, JCHCTBUE HA JKHUBBIE OPraHU3MBI,
NOJly4eHHe W TpUMEHEHHe. DKOJIOTHYEeCKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a r1700aqbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuUcaoTa U €€ coM, nX (PU3NUEeCKue U XUMHYECKHUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHaUanbHbBIC OHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSX
yriepozaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TAHOJ, TJIMIEPUH, YKCYCHAsl KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OCH3WH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTUYECKH BAXKHBIX BEIIECTBAX: KUpPaX, OENKaX, YriIeBOJaX — U UX
poii B KHM3HUM 4YeloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOICTBA, MOJy4YeHUE U
npumenerne. CoenuHeHHMs KpeMHHs B mpupojge. OOme mnpeacTaBieHus o0
okcune kpemuus (1V) n kpemHueBoit kucinore. CHUIMKAThI, UX UCIOJIb30BAHUE B
OBITy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpoUTeNbHbIE MaTepHallbl: KepaMHUKa,
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CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpobineMbl 0€30MacHOTO HMCHOJb30BAHUS
CTPOUTENIbHBIX MAaTEpPUAJIOB B MOBCEHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

M3yueHHUEe 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSIHOW KUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMUYECKHE CBOMCTBA
rajjoreHoB M UX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslamMud XJOpPUAOB (TaJIOrE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMmu  ceppl M €€  COeAUHEHUSIMHU  (BO3MOXKHO  MCIOJIb30BaHHE
BUJIeOMaTeprasoB), HaOJOICHUE Tpoliecca OOyTJIMBaHUs caxapa MoJ JeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3YyUYCHHE XUMUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, MPOBEJICHUE KaueCTBEHHOM peakinu Ha Ccyibdar-
WOH W HaOJIOJIeHHE TMpU3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpasiaMu a30THbIX U (HOCHOPHBIX YAOOpPEHUH, MoIydeHHeE,
coOupaHue, paclio3HaBaHWE MW M3YyYCHUE CBOWCTB amMMHaka, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U Pocdar-uoH U U3ydeHHE MPU3HAKOB
UX MPOTEKaHUs, B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHON a30THON KHUCIIOTHI C MEJIBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3Yy4YEHUE Mozenen
KPUCTANTMYECKUX PEmETOK ainMasza, rpadura, ¢ylsiepeHa, O03HAKOMIIEHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOIMCTBOM MPOTUBOTa3a, MojJyyeHue, COOMpaHue, paclio3HaBaHHE U HU3YUYEHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJEHUE KAYECTBEHHBIX PEeaklMii Ha KapOoHAT U
CWIMKAT-UOHBl W W3YYEHHE TNPHU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHHE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PELIEHUE SKCIEPUMEHTAIbHbBIX
3a71a4 o TeMe «BaxkaelIe HeMeTauIbl ¥ UX COSTUHEHUS) .

MeTauiibl M X COeITMHEHUS

OO6mast XxapakTepUCTHKAa XMMHUYECKHX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux isiemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTainueckasl CBA3b U
METAJUIMYECKas]  KpUCTAIMYECKass  pem€rka.  ONEKTPOXUMHUYECKUM  psif
HarnpspkeHu MetaninoB. Ousnyeckue U XUMUYECKHe CBOMCTBA MeTauioB. OO01iue
CIocOOBI TONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilesmounble MeTauibl: MoOJOKeHUE B [leprnoanyeckoil cucteMe XMMUYECKUX
snementoB JI. M. MenaeneeBa, CTpO€HUE MX AaTOMOB, HaXOXJIEHUE B MPUPOJE.
dusnyueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanus). OKCuasl u
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TUAPOKCHABI HATpusi W Kanus. [IpuMeHeHue MIeNIOYHBIX METAIIOB M  UX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux siaemeHToB [I. 1. Meunneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkHelmue coeauHeHus Kaublus (OKCHUJ, THIPOKCHI, COJIH).
XKéctkocTh BOABI U CLIOCOOBI €€ yCTpaHEHHUSI.

AJIIOMUHMH: TIOJIO)KEeHUE B [lepnoanueckoi cCUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mnpupone. dusznyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AM]OTEpHbIE CBOWCTBA OKCHIA M TUIIPOKCU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX IJIEMEHTOB /.
N. MenneneeBa, CTpOEHHUE aToMa, HaXOoXJeHWE B npupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA xelne3a. OKCUIbl, THAPOKCUIBI U conu xkene3a (1) u xenesa
(1), ux cocrtaB, CBOWCTBA U MOJYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (PU3MUECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJECHCTBUS OKCHJA
KaJIbLIUSIT M HATpPUS C BOAOW (BO3MOYKHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUS, KajblWs, aJFOMUHUS, LIMHKA, jKelie3a
(1) u xene3a (1), meau (1), HaOIIOACHKME U OMUCAHUE MPOLIECCOB OKPAIIMBAHHUS
IUITAMEHW WMOHAMM HATpusA, Kajausg ¢ Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
U TUAPOKCHUA LIMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 33/1a4 M0 TeMe «BaxHelmue
METaJUIbl U UX COEAUHEHUSD.

XuMHS U OKPY:KaWIIas cpeaa

BemectBa m Marepualibl B MOBCEIHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomb mpu
XUMHYECKHX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYKaloliell cpeabl (MpefenbHas 0MmyCcTUMas
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumuun B pemieHun 3KOJIOTMYECKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemnnie ceéa3u
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Peanuzanmss MeXMpeIMETHBIX CBsI3ed NpPU HM3YyYEHUH XHMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 MCMOJIb30BaHUE KaK OOIHUX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TIOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHUS: HAy4YHBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIACCH(PUKAIUA, MEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHE, MOJIEb, SBICHUE, MAaPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MaTePUAIIbI.

dusnka: MaTepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKIIH/I,
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYCCKUH 3apsj, MPOBOJIHUKH,
MOJYTIPOBOJHUKH, JMDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHUECKAs
pemérka, CIUiaBbl, (U3MYECKHE BEIWYUHBI, CIUHUIIBI M3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, CoIHIIE.

buonorus: dortocuHTe3, nbIXaHWe, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yI0OPEHHSI, MUKPOIJIEMEHTBI, MAaKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC TMOPOIHI,
IIOJIC3HBIE UCKOIAEMBbIC, TOIUTMBO, BOJHBIC PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INIPOI'PAMMBLI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yJbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHusl JOCTUTAIOTCA B XOJ€ OOy4YeHHs XMMUU B €IMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBe TMpaBWJIaMM W HOPMAaMHU TOBEACHUS M CHOCOOCTBYIOT IMpoIleccam
CaMOTO3HaHMs, CAaMOPA3BUTHUS U COLIMAIIM3AIUU O0YYAIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOW TO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlUA U
paclIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTHU:

1) naTpHOTHYECKOTO BOCITUTAHUSI:

IIEHHOCTHOTO OTHOUIEHUSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HACJEIWI0, TOHMMAaHUs 3HAYCHUS] XUMHUYECKOW HAYKH B IKU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUEi O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSIX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 YCTPOWCTBE MUpa U OOIIECTBRA;

2) rpaskIaHCKOT0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAIbHBIX HOpPMax U MpaBWiIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIIeIOBATEIbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITEIbHOCTH TpH
BBIMIOJTHEHUU y4eOHBIX, I103HABATENbHBIX 3a7a4, BBIMOTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4eOHOUW JesATEIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKH CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TMO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHHUS O BELIECTBE M XMMHUYECKOM pPEaKIUU,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTUs HAYKH U COCTABIISIOIIUE
OCHOBY I TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUSI NPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XUMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

MO03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOIUMEBIE I OOBSICHEHHS HaOI0IaeMbBIX TMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE

HaBBIKOB CaMOCTOSITEIbHOM pPabOThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN
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JUTEPATypPOr, JIOCTYIMHBIMH TEXHUYECKHUMH CpEACTBAMU HMH(POPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYYCHHMIO M TIO3HAHHIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBbCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH U YPOBHS OOyYCHHUS B
JIATbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE TIICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIIECHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCIEIACTBUH U
HENPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHSI AIIKOTOJISI, HAPKOTHKOB, KYPEHHUS),
HEOOXOUMOCTH  COOJIFOJICHUSI TpaBWJI  0€30MacHOCTH MpU  OOpAIICHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy10BOro BOCIIUTAHMS :

UHTEPEC K MPAKTUYECKOMY M3YUYEHHUIO TPOo(EeCcCHii U TpyJa Pa3IuvdHOro po/ia,
yBOXCHUEC K TPYAy W pe3yibTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMCHEHUS TPEAMETHBIX 3HAHWUW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHUS 00pa30BaHMS ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U IMOTPEOHOCTEH,
yCHelmHoN nMpodecCuOHAIBHON NESITETbHOCTH U Pa3BUTUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCHOHAIBHOMN CPElIE;

6) 9KOJIOrMYeCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JIeCO00pa3Hoe OTHOILIEHHWE K TMPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHMS, MTOHUMAaHHUE LIEHHOCTH 370pPOBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKkoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBmI 0€30MaCHOTO MOBEACHUS TP pabdoTe C BEIECTBAMH, a TAK)KE B CUTYaIUX,
YTPOKAIOIIUX 3I0OPOBBIO M KU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMHUHU, IS
pELICHUS 3a/1a4, CBSA3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, ISl MIOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYphl, OCO3HaHHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTell WX pelIeHUs MOCPEACTBOM METOJOB XHMUH,
HKOJIOTUYECKOTO MBIIIICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOU U COIIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe wMeTampeaMETHBIX pPE3YJNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupOBaHUST MHPOBO33pEHHUS OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHf,
MIPUHIINT, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPHIE
WCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TMO3BOJSIIOT Ha

OCHOBE 3HAHUU U3 3TUX MNPEIMETOB (POPMHUPOBATH MPEACTABICHUE O LIEJIOCTHOU
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Hay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIC YueOHbIE NeCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJSITUBHBIE), KOTOpPbIE 0OECHeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSTENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEPCAIbHbIE yUeOHbIE JeiicTBUSA

ba3oBble JJornyecKkue NefcTBUA:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUU: paCKPBIBaTh CMBICI XUMHUYECKUX MOHITHUH (BBIACTATH MX XapaKTEepPHBIE
MPU3HAKW, yCTaHABIMBATh B3aHUMOCBS3b C JAPYTUMHU TOHSTHUSMH), WCIOJIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHUS OTAEIbHBIX (DAKTOB U SBJICHUMN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMM XUMHUUYECKUX BEIIECTB U XMMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJICTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYkJACHUSI (MHIYKTHUBHBIC, ICAYKTUBHbBIC, 10 aHAJIOTHN),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHUE TPUMEHSAThH B TIpoIlleCCe€ TO3HAHMS TOHATHS (TIPEAMETHBIE W
MeTarnpeIMeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3yEMbIE B XUMHH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI JJIEMEHTa), XUMHYecKas ¢GopMmylia U YpaBHCHHUE
XUMHUYECKOW peakiuu — MpU pelIeHUH y4eOHO-IT03HaBATEeNbHBIX 3371a4, C YUYETOM
ATUX MOJIETBHBIX TMPEJCTaBICHUN BBISBIATh U XapPaKTEPU30BATh CYIIECCTBEHHBIC
NPU3HAKUA U3YYaeMBbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKInH,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
NPOTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBJICHUSX.

Ba3oBnble ucciaenoBarejabcKue AeiiCTBUA .

YMEHHUE HCIIOJIb30BaTh IMOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KaueCTBE OCHOBBI g (POPMUPOBAHMS TUIIOTE3BI TIO
IPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYKICHUMH;

NpUOOpETeHHE OMbITa MO IUJIAHUPOBAHHUIO, OpPraHW3allMd W TMPOBEIACHUIO
VUCHHUYECKHX OKCIIEPUMEHTOB, yMEHHE HaO0momaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, POopMYyIUPOBATH 0000IIECHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISTh OTYET
0 MpojenaHHol padorte.

Pabora ¢ ungopmanmeii:

yMEHUE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJAOB U (POPM MIPEACTABICHUS, MOTYYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAHUS, CIPABOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO MH(OpMAIIHIO;

Onepatop 340 000 "KomnaHus "TeH3op"

[OKYMEHT MOAMWUCAH 3JTEKTPOHHON NOAMNMCHIO MpentudukaTtop: ¢9718526-9d63-4bbf-80da-55b97f14eddf

OTMPABJIEHO MKOY "COLU N22 . TEMJIOE UM. KABAJIEPA OPAEHA KPACHOM CepTudukat 017DABC4007DB05FB348FCD476964964B9

3BE3/[bl K.H. EMEJIbSIHOBA", JIOBAHOBA NN/INs1 BAKTOPOBHA,
AWNPEKTOP




yMEHUE MPUMEHSTh Pa3IMYHbIE METOJbI M 3alpoChl MPHU MOUCKE U OTOOpE
MHpOpMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJIUMBIX [Jisi BBHIOJIHEHUS
y4eOHBIX U TO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE OMbITA B
o0JlacTU  HMCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOTO MCIIOJIb30BAaHUS PA3TMUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATEIBLHO BHIOMPATh ONTUMAIbHYIO (OpMY MpeACTaBICHUs UH(DOpMALUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JuarpaMmMamy,
Apyrumu popMamu rpaduku U UX KOMOUHAIUSMU;

YMEHUE UCHOJb30BaTh M AaHAJIU3UPOBATh B Ipouecce ydyeOHOU W
UCCJIeI0BATENbCKON JIESITENIbHOCTH MH(OPMAILMIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHuUKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS:

yMEHHUs 3aJlaBaTh BONpPOCHl (B XojAe Auanora U (Wiau) AUCKYCCHUM) IO
CyLIECTBY  OOCyXJaeMoW  TeMmbl, (OpMyIHpOBaTH CBOM  MNPEAJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MIPEJIOKEHHOM 3a/1a4H;

YyMEHUSI ~ TPEJACTABISITE  TOJYYEHHBIE  Pe3yJbTaThl  [MO3HABATEJILHOM
NEATeIbHOCTH B YCTHBIX M THUCHMEHHBIX TEKCTaxX; JeJlaTh MPE3eHTAIUI0
PE3YJIbTATOB BBHIMOJHEHUS XMMHUYECKOTO JIKCIEepUMeHTa (1abopaTopHOro OMBITA,
1ab0opaTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUS y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENIbCKOM  NEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIMX MpOOJieM Ha OCHOBE y4€Ta OOILIMX MHTEPECOB U COIJIACOBAHUS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBD», KOOPIAUHAIIUS
COBMECTHBIX JICMCTBHI, OmNpeneleHue KpPUTEpPUEB 1O OICHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHBIE YHHBepcaJIbHbIE YUeOHbIe IeilicTBHUS:

YMEHUE CaMOCTOSATEIBHO OIpPEACNSITh e JeATeIbHOCTH, IUIAaHUPOBATh,
OCYIIECTBIISIT, KOHTPOJIUPOBATh M TMPH HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JIeSITENbHOCTD, BEIOMpATh Hanboee »(h(HEeKTUBHBIE CTIOCOOBI PEIICHUS YICOHBIX H
MO3HABATEIBHBIX 3a7a4, CaMOCTOATENFHO COCTABIATH WU KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCUCTBUUM TIPU BBINOJHEHUU 3aJaHUM C Y4YETOM
MOJIYYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIHUAX,
OLICHUBAaTh COOTBETCTBHE IMOJYYEHHOIO pe3yJjbTaTa 3asBJICHHON LEIU, YMEHHE
MCITIOJIB30BaTh M aHAIM3UPOBATH KOHTEKCTHI, TIPEAJIaracMble B YCIIOBUH 3aJaHUH.

NPEJMETHBIE PE3YJIBTATHI

B cocrtaBe mnpenMeTHBIX pE3yJAbTAaTOB IO OCBOCHHUIO 005A3aTEIBHOIO
CoNlepKaHMsl, YCTAHOBJICHHOTO JaHHOW ¢enepalibHON pabodeil mporpamMMmoi,

BBIACIAKOT. OCBOCHHBIC 06y‘-IaIOHII/IMI/IC$[ HAay4YHBIC 3HAHUA, YMCHHUA U CIOCOOBI
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nedcTBUM, crenuduyueckue I OpeaMeTHo obnactu  «XuMHUs», BHIbBI
NEATENBHOCTA 10  TMOJYYECHHIO HOBOTO 3HAHWS, €ro HWHTEPIPETAlUH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalUSX.

K koHity oOyuenus B 8 kiaacce npeiMeTHbIC pe3yIbTaThl HA 0230BOM ypOBHE

JOJKHBI OTpaXkaTh COPMUPOBAHHOCTD y OOYYAIOIIUXC YMEHUH:

e PACKpBIBAaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHI: aTOM, MOJIEKYJA,
XUMHYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOTHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJWYECTBO BELIECTBA, MOJb, MOJSIPHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XUMHUYECKasi peakius, KiacCUuPuKamus peakiuil: peakiuu
COCIMHECHUS, PpEaKIMU PA3JIOKECHUS, PEAKIUH 3aMELICHUS, PEaKUUu
o0OMeHa, HK30- ¥ SHJOTEPMUYECKUE PEaKLIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, Paguyc
aToMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HEMOJApHAs KOBAJEHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHUOH, PACTBOP, MaccoBas JOJIsl BEIIECTBA
(poI1eHTHAsI KOHIICHTPAIIHs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX MPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMy
BEILECTB U YPABHECHUN XUMUYECKUX PEAKIIUA;

e ONpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIeHb  OKUCJCHHUS  DJJEMEHTOB B OWHApHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUMN 10
dbopMmynaMm, BHJ XUMHUYECKOM CBsi3M (KOBaJeHTHass M HOHHAasg) B
HEOPraHNUYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbIca llepunoamueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE IEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JJIEMEHTOB OT MX IOJOXKEeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAHEHMSI MAacChl BEIIECTB, NOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaapo;

e ONHUCHIBATH M XapakTepu3oBaTh TabmuuHyto Qopmy Ilepuogmdeckoit
CHCTEMBl XMMHMYECKMX DJJIEMEHTOB: pAa3JIN4aTh IIOHATUS «TJIABHAA
noarpymnmna (A-rpynmna)» u «mobouynas noarpynna (b-rpymnma)», Mansie u
OomNbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMuueckux odiemenroB [l W.
MenzaeneeBa» € YHCIOBBIMM XAPAKTEPUCTUKAMU CTPOCHHUS aTOMOB
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XUMHUYECKUX AJIEMEHTOB (COCTaB M 3aps sfapa, 00Ilee YUCI0 JIEKTPOHOB
U pacnpeaeneHne uX Mo 3JEeKTPOHHBIM CIOSIM);

KJIACCU(PUIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEILECTBA,
XUMHUYECKUE peaKuuu (MO YUCIYy M COCTABY YYACTBYIOIIMX B PEaKLUU
BELIECTB, MO TEIIOBOMY 3P (DEKTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JINYHBIX KJIACCOB, MOATBEPKIAAs OMUCAHNUE NMPUMEPAMH MOJIEKYIISPHBIX
YPaBHEHU COOTBETCTBYIOIUX XUMUYECKUX PEAKLUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHUMHMUYECKUX IPEBpPALCHUA B
Pa3JINYHBIX YCIOBUSAX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYHO M MOJIIPHYK) Macchl
BEUIECTB, MAacCCOBYIO JOJIO XUMHYECKOro JjeMeHTa 1o Qopmyie
COEIMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHHUIO XUMHUYECKOHN pEeaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JEATEIbHOCTH — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IleHHEe, CHCTeMaTHU3aluio, Kiaccudukaiuio,
BBISIBICHUE TMPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHS CBOICTB
BEIIECTB W XHWMHYECKUX pEaKUUW, €CTECTBEHHO-HAYyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHE, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBUJaM  IOJb30BaHUS  XMMHYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYyJOBaHMEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
1a00paTOPHBIX XMMHUYECKHUX OIBITOB IO TMOJYYCHHI0O U COOUPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCIOPOJa), NPUTOTOBIICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM J0OJI€ paCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XUMHYECKHE  DKCIEPUMEHTHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT C IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IpyTHeE).

K xonmy oOydenus B 9 Kiaacce nmpeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUM:

PacKphIBaThb CMBICI OCHOBHBIX XUMHUYECKMX MOHATHW: XUMHYECKUHN
3JIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AHWOH, IIPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, 3JEKTPOOTPULATEIIBHOCTh, CTENCHb
OKHUCJICHHSI, XUMUYECKasl PeaKIysi, XUMUIECKasi CBS3b, TEIUIOBON d(DdekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BJIEKTPOJUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTHYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO

oOMeHa, KaTalu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMble WU
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HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHUCJIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHUE M  BOCCTAHOBJICHHE,
ajioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAs,
METAJIMYECKasi), KpUCTAJUIMYECKAasT pemeTka, KOpPpO3Usi METaJlIoB,
CIUIaBbI, CKOPOCTh XUMHUYECKOW peakIuu, TMpeaeabHO JAOIMyCcTUMas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUUH U
MPUMEHSATH 3T MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MPEBPAICHU;
UCIIOJI30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (PopMys
BEIIIECTB M YPABHEHUN XUMUUYECKUX PEAKIIHIA;

OTIPENICNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCIMHEHUSAX Pa3IMYHOrO0 COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COeAMHEHUN 1o (opMyram, BUJ XUMHYECKOUH
cBs3M (KOBAJICHTHAs, WOHHAs, META/UNIMYECKasi)) B HEOPraHHUYECKUX
COCIMHEHUAX, 3apsA]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelabl B
BOJHBIX PACTBOpPaxX HEOPTaHUYECKUX COCIUHECHHUH, TUI KPUCTAJUITMUECKOMN
PEMETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHKCHIBATH W XapaKTepU30BaTh
Tabiuunyto ¢opmy Ileprmonnyeckoil CUCTEMBI XUMUYECKUX DIIEMEHTOB:
pasznuyarh TOHATUSL «rjaBHas noarpynna (A-Tpynma)» M «mobodyHas
noarpynmna (b-rpynma)», Maneie U OoJibIlIME TEPHOJBI, COOTHOCHUTH
0o003HaueHusl, KOTOpPhIE HMEIOTCS B TMEPUOAUYECKON Tadnuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  AaTOMOB  XHMMHYECKHX
ANIEMEHTOB (COCTaB U 3apsa  sjapa, oOIlee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX TI0 DJICKTPOHHBIM CJI0sIM), OOBSICHATH oOOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MaJblX NEPUOJIOB U INIaBHBIX MOJATPYIN C YYETOM CTPOCHHS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluuu (MO0 YUCITYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEeW OKUCICHUS
XUMHYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEe XUMUYCCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, TMOJATBEP)KIas OIMNHCAHUE
npUMEpaMy MOJIEKYJIIPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XAMUYECKHUX PEaKIU;

COCTaBJSITb YPaBHEHUS JJIEKTPOJMTUYECKOW JHUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO

[OKYMEHT MOAMWUCAH 3JTEKTPOHHON NOAMNMCHIO
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oOMeHa, YpaBHEHHMS pEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Y BEUIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MOCPEACTBOM COCTaBIICHHS SJICKTPOHHOTO OajaHca STUX PeaKIuii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XHUMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYJISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO [ONI0 XHMHUYECKOTO »JJIeMeHTa 1o ¢opMmyle
COCIMHEHWsI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YpaBHEHUIO XUMHUYECKON peaKIInu;

coOnmoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyJAoH U
nabopaTopHBIM OOOpYyIOBAaHMEM, a TakXKe TMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHMSMH TIO BBITIOJHEHHUIO
1a00paTOPHBIX XWMUYECKUX OTIBITOB IO TIOJYYCHHIO M COOMpaHUIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONIME  KAa4eCTBEHHBIM  COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IYTEM XJIOPUA-, OpPOMH/I-,
uoaua-, kKapOoHat-, docdar-, cuwIMKaT-, Ccyiabdar-, THIPOKCHUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PAaCTBOpaxX HEOPraHUYECKUX BEUIECTB;

NPUMEHSTh OCHOBHBIE OTEpAIlMi MBICIUTEIBFHON AESTEIBbHOCTH — aHAIIU3
U CHUHTE3, CpaBHEHHE, OO0O0OIlIeHHe, CUCTEMAaTH3alllI0, BBISBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHUYECKUX PpEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHUS —
HaAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (pEeasbHbIN U
MBICJICHHBIN ).

[OKYMEHT MOAMWUCAH 3JTEKTPOHHON NOAMNMCHIO
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaudecTBOo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n TeM MPOrpamMMblI Bceero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazpnen 1. llepBoHayanbHble XUMUYECKHE TIOHATHS
XuMusg — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MPAKTUYECKOU NESITETBHOCTH https://m.edsoo.ru/7f41837c
YeJIOBEKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.eds00.ru/7f41837¢
Hroro no pazgeny 20
Paznea 2. BaxHeillne npeacTaBuTe/ i HEOPraHN4eCcKNX BellecTB
51 Bo3znyx. Kucnopon. [Toustue 6 1 bubnuoreka [IOK
' 00 okcumax https://m.edso0.ru/7f41837c
99 Bonopoa.Ilonsitue o kucnorax 8 1 bu6mmoreka [IOK
' U COJSIX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [Tonstre 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHHUAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no pazneny 30
Pa3zpnen 3. llepuoanyeckuii 3akoH u llepuoguveckasi cucrema xumnueckux 3jaemMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumuyeckasi cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeAKIUN
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Ilepnonuueckuii 3aK0H U
31 [lepuonuueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX 3eMeHToB /1. 1. https://m.edsoo.ru/7f41837c
Memnnene-eBa. CTpoeHue atoma
XuMudeckasl CBS3b.
3.2 OKucIuTeIbHO- 8 1 bubnuorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAaHOBHTEJILHBIC PEAKIIHH
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 6
I[MPOTPAMME

LIOKYMEHT MOANWCAH 3NEKTPOHHOW NOANWCHIO
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9 KUIIACC

KosauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3ejioB U TeM nudpoBbIie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Pasnea 1. BemecTBo M XUMH4YeCKHe peaKIMU
11 [ToBTOpEeHue u yrimyOiaeHue 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/IeJoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxiui https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS TUCCOIUAIINS. 8 1 1 bubnuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edso0.ru/7f41a636
Hroro no pazgeny 17
Pa3nen 2. Hemerasiibl M HX COeTUHEHU ST
51 OO6mrast XapaKTepuCTHKa XUMHYECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edso0.ru/7f41a636
OO01as xapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyHHEL. Lp https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.3 anemeHToB VA-rpynimsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' PYHHEL ’ P https://m.edso0.ru/7f41a636
COCTMHEHHS
OO01as XxapakTepuCTUKa XUMUYECKUX
2.4 snmeMeHToB |VA-rpynmel. Yriepon u 8 1 2 bubmorexa [JOK
' . PYHTIBL. p https://m.edso0.ru/7f41a636
KPEMHUH U UX COCAMHECHHUS
Hroro mo pasaeiy 25 Onepatop 340 000 "KomnaHus "TeHzop"
JIORYMEHT TIOZNMVCAH 3JTEKTPOHHOW TTOZTNCEIO MpeHTudrkaTop: c9718526-9d63-4bbf-80da-55b9

fl4eddf
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Pa3gea 3. Mera/ibl 1 UX COeIMHEHUSA

. bubmmoreka [{OK
3.1 Obuwue cpolicTBa MeTa/IIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxueiime MeTajutbl U UX COSTNHEHUS 16 1 2 https://m.edsoo.ru/7f412636
Wroro mo pazneny 20
Pa3znen 4. Xumus u okpyskawuias cpeaa
4.1 BemiectBa u MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmorexa HOK
) m p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 7
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuun. Poss xuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METOIAX MO3HAHUSA B XUMUHU 1 bubmorera [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
paboThI B T1a0OPATOPUU U TPUEMBI bubmuoreka [JOK
3 1 1
oOparieHus ¢ 1a60paTOPHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»
Uuctele BemecTBa u cMecu. CriocoObl bubmuorexa [JOK
4 . 1
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora No 2
5 «Paznenenue cmecelt (Ha mpumepe 1 1 bubmmorexa [TOK
a N pHMEp https://m.edsoo.ru/ff0d28c8
OYHCTKH TTOBAPCHHOW COJIH)»
bu6mmoreka [JOK
6 ATOMBI 1 MOIICKY Tkl ! https://m.edsoo.ru/ff0d2aéc
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubnuoreka [JOK
(CMMBOJIBI) XUHMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 cnoxHbIE BellleCTBa 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2aéc
9 ATOMHO-MOJIEKYJISIPHOE YUECHHE 1 bubmmorexa [JOK
yIp y https://m.edsoo.ru/ff0d2d50

LIOKYMEHT MOANWCAH 3NEKTPOHHOW NOANWCHIO
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3aKOH IMOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
1 X .B 1
0 mmrieckas popmyna. Basentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHUX JIEMECHTOB
OTHOcHTENbHAS aTOMHAs Macca. bubmmoreka [{OK
11 1
OTHOCHUTENBHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHYECKOr0 1 bubmmoreka [{OK
3JIEMEHTA B COEMHECHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo Bemecta. MoJib. 1 bubmmoreka [{OK
MomnsipHasg macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue U XUMUYECKHE SBICHUSL. 1 bu6moreka [IOK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n yCIIOBHs POTEKAHUS 1 bubnuoreka [IOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. 1 bubnuoreka [IOK
XUMUYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIIECTBA 110 YPABHEHUSIM XUMUYECKUX 1 Bubmmorexa [JOK
B N yp https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanys XuMHUUeCKUX peakiuii
18 (coennHeHwUs, pa3IOKEHUS 1 bubmorexa HOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMEeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneaAucT. O000IIeHNE 1 1 bubmorexa HOK
H AT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonrtpomnbHas padora Nel mo teme 1 1 bubnuoreka [IOK
«BelmlecTBa U XUMUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cMmech razos. Cocras 1

Bo3ayxa. Kuciopoa — sneMeHT u

Onepatop
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npocroe BeuecTBo. O30H

duznueckre 1 XUMUYECKUE CBOUCTBA

22 KHCII0po/ia (peakluy OKUCIIEHUS brbmmorexa LOK
poZa (peakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [Torsitue 06 okcumax
Crioco0bI MOJTyYeHHUST KHCIIOPO/Ia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorera [JOK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpuMenenue kucnopoaa
TennoBoit 3¢ ekt xumMudeckomn
24 peaxkiuu, MoHSATUE O bubnuorexa [JOK
TEPMOXMMHUYECKOM YPAaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKUX PEAKITUIX
TormumBo (HedTh, yroias U METaH).
25 3ar ${3HeI-EI/qu];OS . a, ClIOCOOBI iro bubnmorexa [IOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MPEeAOTBpAICHUS
[Ipaktrueckast pabora Ne 3 o Teme
26 «ITonmydenne u coOupanue Kucaopoaa 1 Bubmmorexa [IOK
y N P poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €r0 CBOMCTBY
97 Bonopoa — snemeHT 1 mpoctoe bubmuorexka [JOK
BeniecTBo. Haxoxaenue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
28 dOusnyecKue U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
Bosiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHCIIOTaX U COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl mosty4eHus BOAOpoa B bubnunoreka [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4ddo
IIpaktuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «Ilomyuenue u cobnpanue BoJ10poJia, 1

HU3YYCHUC €TI0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42

AO-O00-U
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MossipHblii 006EM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIMYECTBa

33 BEIIIECTBA ra3a 10 €ro U3BECTHOM bubnmorexa [TOK

.. Y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA WM 00BEMY
Brrunciienns o0bEMOB ra3os 110

34 aBHEHHIO PEAKIIMU Ha OCHOBE 3aKOHA bubmmorexa [TOK
b .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI Ta30B

35 dusnvecKkrue U XUMHUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
WHIMKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pacrBoputens. Hacbilennsie

37 M HEHACKIIIEHHBIE pacTBOPLL. MaccoBas bubmorexa HOK

m P PPl https://m.edsoo.ru/ff0d5b40
JI0JIsI BEIIECTBA B PACTBOPE
[IpakTruueckast padora Ne 5 o Teme

38 «ITpurotoBneHue pacTBOpPOB ¢ 1 bubnuoreka [IOK
OnpeaeIEHHON MacCOBOM 0e https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»

39 KontposbHas padota Ne2 o teme 1 bubnuoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcHapl: coCcTaB, KiaccuUKaIus, bu6mmoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue u XUMHUYECKUE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX M aM(pOTEPHBIX bubmorexa LOK

’ p https://m.edsoo.ru/ff0d664e
OKCHIIOB
42 OcHoBaHus: cOCTaB, K1accuduKams, bu6mmoreka [JOK

HOMEHKJIaTypa

On:

https://m.edsoo.ru/ff0d67ca
epatop-340-000"KoMRAal
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NaeHTudukatop: ¢9718526-9d63-4bbf-80da-55b97f14eddf

HIAS " TeH30p

OTMNPABJIEHO

MKOY "COLL N22 M. TENJIOE UM. KABAJIEPA OPJIEHA KPACHOW
3BE3/Abl K.H. EMEJZIbSAHOBA", JIOBAHOBA IN/INS BUKTOPOBHA,
AWNPEKTOP

Ceptudmkat 017DABC4007DB05FB348FCD476964964B9



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43 [losnyyeHne u XMUMHUYECKUE CBOMCTBA bubmuorexa [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotel: cocraB, knaccudukarus, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue n XuMu4eCKHUe CBOKMCTBA bubnuorexa [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHre): HOMEHKIATypa,
46 CHOCOéI}: 10T q)eHm XI/IMI/I‘IZ(I:KI/IC bubmmorexa [JOK
. Y ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpakTueckas pabota Ne 6. Pemenue
SKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME bu6moreka [IOK
47 1
«OCHOBHBIE KJIaCChl HEOPTraHNYECKUX https://m.edso00.ru/00ad9b7c
COCTUHEHUI
48 I'eneTnueckas cBs3b MKy KiIaccamu bubnuoreka [IOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o01meHne 1 cHCTeMaTH3alKs 3HAHUH
Hl . https://m.edso0.ru/00ad9cb?2
KontposbHas padota Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX 1 bubmorexa HOK
o P https://m.edso00.ru/00ad9ela
COCAMHEHHM
[TepBbie MONBITKH KIacCUpUKAITIT
51 XUMHYECKUX 3JIeMeHTOB. [ToHsaTHE O bubmorera [JOK
i https://m.edsoo.ru/00ad9ffa
rpynmnax CXoJHbIX 3JIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 [lepuoanyeckast cucTeMa XUMHYECKUX bubmorexa HOK
pHOA https://m.edsoo.ru/00ada52¢
anemenToB /. 1. Menneneepa
bu6mmoreka [JOK
53 Ilepronsl, rpynmsl, MOATPYIIIBI i

https://m.edsoo.ru/00ada52c
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54 Crpoenue atomoB. CocTaB aTOMHBIX 1 bubnmoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrpoeHue 3IeKTPOHHBIX 000I0YCK
95 aToMoB 3JieMeHTOB [lepuoanaeckoit 1 bubmmorexa HOK
pHOA https://m.edsoo.ru/00ada6hc
cucremsl JI. 1. MenaeneeBa
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €T0 MOJO0KEHUIO B 1 bubnuoreka [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproauyeckoro 3akoHa st
pa3BuTHUA HayKu U npaktuku. 1. 1. bubnuoreka [IOK
57 .. 1
MenneneeB — y4€HbIN, NTEIaror u https://m.edsoo.ru/00ada96e
IpaKIaHUH
DIIEKTPOOTPHULIATENHLHOCTh AaTOMOB bubnuoreka [IOK
58 1
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 HomHast XuMHieckas caisb L https://m.edsoo.ru/00adac34
60 KoBanentHas nonsipHas XuMU4ecKast 1 bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenosspHasi XUMUYECKast 1 bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
62 CreneHb okHCICHHS 1 https://m.edsoo.ru/00adae28
63 OKHUCIIUTENBHO-BOCCTAHOBUTEIIBHBIE 1 bubmmorexa LIOK
peakuuu https://m.edsoo.ru/00adb076
bu6mmoreka [JOK
64 1
OKHCIMTEH H BOCCTAHOBHTCIIH https://m.edso00.ru/00adb076
65 KonrtpomnbHas padota Ne4 o teme 1 1 bubnuoreka [IOK

ya¥ ARO-OO00-4E ur "
Ulicpd1op oAU UuUU™ ROMTIdAVIA™ TCRS0P
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«Ctpoenue atoMa. XUMHUECKasi CBA3b https://m.edsoo.ru/00adb486
66 PezepBubiit ypok. O000mmeHue u 1 bubmmoreka [IOK
cucTeMaru3anus 3HaHUH https://m.edso0.ru/00adb33c
67 PesepBHblit ypok. O60011eH1E 1 1 bubnuorexa [JOK
cucTeMaru3anus 3HaHUH https://m.edso00.ru/00ad9ch2
68 PesepBHblit ypok. O60011eHue u 1 bubnuorexa [JOK
cucTeMaTru3anus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 6
I[TPOTPAMME
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yuyeHusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuii 3aK0H.

1 [Iepnonnueckas cucrema 1 bubnuorexa [JOK
XUMH4YECKUX 3eMeHToB /l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XUMHUYECKHUX DJIEMEHTOB 1 bubmorexa [TOK

. https://m.eds00.ru/00adb6h6
MEPBBIX TPEX TIEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [IOK
HEOpPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunn XuMH4YecKou CBSA3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edso0.ru/00adbac6
KontposbHas padota Nel o teme

5 «IToBTOpEeHue u yriyoiaeHne 3HaHUIA 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiiacca»

5 Knaccudukanus XuMuaeckux 1 bubnuoreka [JOK
peaKkuii Mo pa3IMYHbIM IPU3HAKAM https://m.edso0.ru/00adbch0
[ToHsiTHE O CKOPOCTH XMMHUYECKOMN

7 eakiuu. [IoHITHE O TOMOTCHHBIX U 1 bubmmorexa [JOK
AR https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[loHsATHE 0 XUMUYECKOM PABHOBECHUHU.

8 @®akTOphl, BIUAIONINE HA CKOPOCTh 1 bubmmorexa [JOK

prl, N p https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKlUU U MOJIOKEHUE
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XUMHUYCCKOI'0 paBHOBCCHUS

9 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 2MEKTPOIIUTHUECKON
10 mucconuanmu. CHIbHBIE U clIa0ble 1 bubmaorexa [JOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
. bubnuoreka [JOK
11 )51 1
OHHBIC YPABHCHHA PEAKIH https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUH B CBETE MPEACTABIEHUN 1 bubmiorexa [IOK
pvﬂ https://m.edsoo.ru/00add5d8
00 2IEKTPOTUTHYECKOMN JUCCOIHAIIIT
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MpEIaCTaBIEHUI 00 1 bubmmorexa [OK
bedl . https://m.edsoo.ru/00add8b2
ANEKTPOIUTHUECKOHN JUCCOIHAIIIT
. bu6mmoreka [IOK
14 Howstue o ruaponuse conei 1 https://m.edsoo.ru/00add9d4
15 O06o01meHne U CHCTEMAaTH3aITHS 1 bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckast pabora Ne 1.
16 «Pemenue rxcnepuMeHTAIBHBIX 1 1 Eubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1auy
KonTponbnas pabota Ne2 mo teme
17 «DNEKTPOIUTHYECKAS TUCCOLIUALIAI 1 1 Bubmiorexa OK
p a 1AL https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX)»
OO0111ast XapaKTEPUCTHKA IaJIOTE€HOB.
18 XI/III-\]/[-II/ILIGCKli/Ie CBl(D)I\/'ICTBa Ha IIpUMepe 1 Bubmiorexa TOK
p p https://m.edsoo.ru/00addfe2
XJIopa
19 Xnoposogopon. ConsiHas KHCIIOTa, 1

bubmroreka [JOK
epaTop-240-000 "KoMna

Hus-"TeHzop”
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XUMHUYECKHUE CBOMCTBA, MOITYUYEHUE,

https://m.edsoo.ru/00ade104

MIPUMECHCHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «ITonmy4eHne COISTHOM KUCIOTHI 1 1 bubmorera [JOK
YHICHIE SOT ’ https://m.edsoo.ru/00ade348
M3Yy4YCHHE €€ CBOWCTBY
Berurcnenus o ypaBHEHUSIM
21 XUMHUYECKUX PEAKIIUN, €CIIH OJUH U3 1 bubmmorexa LOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast XxapakTepuCTHKA SJIEMEHTOB 1 bubmmoreka [{OK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AJUTOTpOTTHBIE MOTU(UKAIIANA CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN 1 bu6moreka [IOK
B pupoae. XUMHUYECKHE CBOICTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoiopoj1, CTpOEHHUE, bubnuoreka [IOK
24 . 1
(br3UYecKre U XMMUYECKUE CBOMCTBA https://m.edso00.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3UYecKre U XUMHUYECKUE CBOHCTBA. 1 bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKlInu, JIekKaIIHIe B
OCHOBE IIPOMBIIIJICHHOT'O criocoba
26 MOJIyYEHUSI CEPHOU KUCIIOTHI. 1 bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKarollel cpesibl COeAMHEHUSIMH
cepbl
97 Brrunciienue MaccoBoit 101 BbIXO/a 1 bubmuoreka [JOK
MIPOAYKTA peaKkLuu https://m.edsoo.ru/00adec8a
28 OO11ast XxapakTepUCTHKA JIEMEHTOB 1 bubnuoreka [IOK
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VA-rpynmnsl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3nYecKue u
XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adeeab

AmMuak, ero Gpu3nvecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYyUYECHUE U brbmmorexa [OK
’ y https://m.edso0o.ru/00adf004
MIPUMCHCHHE
[IpaxTnueckas padota Ne 3 o Teme
30 «ITonydyeHre aMMuaKa, U3y4eHue ero 1 bubmorera [JOK
Y 1Y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, e€ Gpusndeckue u bubmuorexa [JOK
XUMHYECKHUE CBOMCTBA https://m.eds00.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHMSI B KQUeCTBE MUHEPATHHBIX

32 oOpenuii. XUMHUYECKOe bubmorexa [IOK
yAoobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaIoIel Cpeibl
COETMHEHUSIMU a30Ta
®ochop. Oxeun bochopa (V) u

33 Cpoc:}?o pHa;I KHfﬂ(fTa (bq)IESHEIe)CKHC u bubmmorexa [JOK

p N https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOIyYCHHE
Hcnons3zoBanue docdaToB B

34 KauyeCcTBE MUHEPAIbHBIX YI00pEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUE B

35 npu I(j e gmnlflecxlzle U XUMUYECCKHE bubmorexa HOK

p P He https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yraepoaa, ux pusudeckue u bubnunoreka [JOK

XHUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosiorndyeckue mpooiIeMsl,
CBsI3aHHBIE C OKCHIOM yriepoaa (1V)
bubmmoreka [{OK
37 VYrobHas KUCIOTA U €€ ColIn 1
https://m.edsoo.ru/00ae006¢
[Ipaktuyeckas padora Ne 4 o reme

38 "[losryyeHue yriaekucnoro rasa. 1 1 bubnuorexa [JOK
KauectBennas peaxius Ha kapOoOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavanbHBIEC TOHATHS 00
39 OPraHNYECKUX BEIIECTBAX KaK O 1 bubmmorexa LOK
p https://m.edsoo.ru/00ae054e
COCIMHEHHSX yTiiepoaa
bu6moreka [IOK
40 Kpemuuii u ero coe fuHeHus 1
P https://m.edso0.ru/00ae080a
[Ipaktrueckas padora Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME 1 1 bubnuoreka [IOK
«Baxueine HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHEHHUS
KontposbHas padota Ne3 o teme

. bu6mmoreka [JOK
42 «BaxHeiimme HeMeTauIbl U UX 1 1
https://m.edso0.ru/00ae0el8
COCIUHEHHUS
OO6mrast XapaKTepuCTHKa XUMHYECKHIX
9JIEMEHTOB — METAJLJIOB.

43 Meramnyeckas CBSI3b U 1 bubnuoreka [JOK
METaJUIMYeCKasl KpUCTaTMYeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBA
METaJIJIOB
XHMHUYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUUECKHI PSIJI 1 bubmorexa [JOK

p . p https://m.edsoo0.ru/00ael1156
HaHpH)KeHI/II/I MECTaAJ1JIOB Onépatop 540 000 "KOMNaHus " TeH30p
Pl MEHT TTOATTACA SITERTPOHHOM MMOANMChbI MaenTudunkaTop: c9718526-9d63-4bbf-80da-55b97f14eddf
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O0m1re crnocoObl MoTy4YeHUst
metaoB. CraBel. BeruucieHnus no

45 aBHECHUSIM XUMHYCCKUX PEAKITAHI bubnmorexa [TOK
P peaxui, https://m.eds00.ru/00ae1156
€CJIA OJIUH U3 PEareHTOB COACPKUT
MIPUMECH
46 IlonsaTue 0 KOPPO3UU METAIIJIOB bubmorexa HOK
PP https://m.edso0.ru/00ael1278
bubmmoreka [{OK
47
Llenourere MeTauis! https://m.edsoo0.ru/00ael14b2
48 OKcHIbI ¥ THAPOKCUIBI HATPUSA U bubmuorexa [JOK
KaJus https://m.edsoo0.ru/00ael14b2
49 [IlenoyHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edsoo.ru/00ae15e8
50 Bakneiimme coeTMHESHUS KaIbIUs bubmorera [JOK
& t https://m.edso0.ru/00ae15e8
51 O0001IEHE U CUCTEMATU3 AL
3HAHHI
JKEcTkocTh BOABI M CIIOCOOBI &€ bubnmuoreka [JOK
52
yCTpaHEHUS https://m.eds00.ru/00ae1886
[IpakTrueckast pabora Ne 6 o Teme
53 "JKEcTKOCTh BOJIBI M METOBI €8 1 bubmorexa LHOK
\ 8 A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bubnuoreka [JOK
54 A %
FFOMHHIH https://m.edsoo.ru/00aelc64
55 AmdorepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keeso bubnmuoreka [JOK

https://m.edsoo.ru/00ae1d86
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57 Oxcupl, TUAPOKCHIBL U COJIU JKEJIE3a 1 bubmuorexa [IOK
(1) u xenesa (M) https://m.edsoo.ru/00ae35e6
58 O06o001IeHne 1 cucTeMaTu3aIus 1
3HaAHUH
[Ipaktudeckas padora Ne 7. Pemenue
JKCIIEPUMEHTAIIBHBIX 33/]a4 I10 TEME bubnnorexa [JOK
59 . 1 1
«BaxHenmme MeTaJlibl U UX https://m.edso00.ru/00ae3de8
COETUHEHUS»
Brruucnenus mo ypaBHeHHSIM
XUMUYECKUX PEaKIIU, €CITH OJIUH U3
60 peareHToB JaH B U30BITKE WU 1 bubnuoreka [IOK
COACPKUT IpUMecH. Beraucienus https://m.edsoo.ru/00ae1750
MAacCOBOM JIOJIM BBIXOJIa MPOIAYKTa
peaxkuuu
61 O0001IEHE U CUCTEMATU3 AL 1
3HaHUH
KontponbHas padota Ned4 o teme
62 «Baxuneliue MeTauIbl U UX 1 1
COCTUHEHUS»
BemiectBa u matepuasl B bubnuoreka [JOK
63 . 1
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE 1 bubnunoreka [JOK
OKpY’Karollen cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHuu 1 bubnnoreka [JOK
9KOJIOTHUECKUX MPOobIIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0001IeHue 1 1 bubnuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O0001IeHne 1 1 bu6mnoreka IIOK

One

Hus-"TeHzop”
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CUCTEMAaTU3alus 3HaAaHUI

https://m.edsoo.ru/00adb33c

68 PesepBHriit ypok. O0o0IeHHE U

CUCTEMAaTU3alus 3HAHNN

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68 4 7
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YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* Xumusa, 8 wmacc/ T'abpuensa O.C., OctpoymoB W.I'., CrmankoB C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBenieHue

 Xumusa, 9 wmacc/ T'abpuensu O.C., OctpoymoB W.I'., CmankoB C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemnienue»

METOANYECKHUE MATEPHUAJIBI JIA YUUTEJIA

1. Amuxb6epoBa JLIO. Ilonesnas xummusi: 3amaun u  uctopun/JLIO.
Anukbepora, H.C. Pykk. — 2-¢ u3a., crepeotun. — M.: [Ipoda,2006 — 187, (5)
c., mi. — (ITo3naBatensHO! 3aHUMaTENBHO!)

2. BonoBukoB B.b., Kpyrenkas E.JI. «Heopranuyeckas xumus:
ynpaxkHeHus u 3agaun» M3a-Bo A.Kapnakosa, 2004 r.

3. I'apa H.H., Xumus: ypoku B 8 kiacce: nmocobue s yuutens. - M.:
IIpocsemenue, 2008.

4. lemunoB B.A. «Xumust: npaktukym. 8-11 knacce». M3a-so HII DHAC,
2003 r.

5. HenncoBa O.N. ®opmMupoBaHUE KOMIETEHIIMHA HA YpOKax XUMHU: 8
kiacc: Meroauueckoe nocoobue /Jleaucora O.U. — M.: Benrtana-I'pad, 2011. —
144 c.

6. Hopouskun B.H., bepexnas A.I'., ®eBpaneBa B.A. Xumus. OI'D.
Tematnueckuit TpeHunr. Bce Tunbel 3amaHuii:  yueOHO-METOIUYECKOE
nocobue/mon pemakuuert loponbkmna B.H. — PocroB n/Il:— PocroB n//:
Jlernon-M.2021. — 560 c.

7. Hzymuosa [[.JI. OxucnurenbHO-BOccTaHOBUTENbHBIE peakmmu/ JI.J1.
Hzyanosa JI.J1., becraeBa JI.b. — 2-e u3z., crepeorun. — M.: Ipoda, 2007. —
318 ¢. — (Tembl MIKOJIBHOTO Kypca)

8. 3yesa M.B., I'apa H.H. KontponbHbie u mnpoBepodHbIE PabOTHI IO
xumud. 8-9 ki.:Metoa. mocodue. — M.: JIpoda, 1998. — 160c.: un.
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