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[TOACHUTEJIBHA A 3AIINMCKA

[Mporpamma mo «Xumum» s 8-9 KkiaccoB pa3paboTaHa B COOTBETCTBUU C
TpeOOBaHUSAMMU:

®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
depneparun» (B ACHCTBYIONIEH pelaKIuu)
npuka3a MunnpocBemenuss ot 31.05.2021 Ne 287 «O06 yTBepx)aeHUU
denepaibHOTO  TOCYJapCTBEHHOTO 00pa3oBaTEIbHOTO CTaHAApTa OCHOBHOIO
o011iero oOpa3oBaHUs»;
npukaza MunnpocBemienuss ot 18.05.2023 Ne 370 «O6 yTBepkACHUU
dbenepanbHON 00pa30BaTEIHLHON MPOrpaMMbl OCHOBHOT'O OOIIIETO 0OPa30BaHUS»;
npukaza Munmnpocsemnieaus ot 22.03.2021 Ne 115 «O6 yrBepxknenun [lopsika
OpraHM3alMd U OCYLIECTBIIEHUSI 00pa30BaTEIbHON NEATEIbHOCTU 10 OCHOBHBIM
o011eo0pazoBaTeNbHBIM IPOrpaMMaM — 00pa30BaTeIbHBIM IPOrpaMMam
HaYyaJIbHOT'O 00IIEr0, OCHOBHOTO OOLIETO M CPETHETO OOIIET0 00pa30BaHUsY;
CII 2.4.3648-20 «CaHuTapHO-3MUIEMHOJIOTUYECKUE TPEOOBAHUS K OpTaHU3AIUSIM
BOCIIUTAaHUS M OOYYEHHUs, OTAbIXa M O3J0POBJICHHS JETed M MOJOIEKN»,
YTBEPKIAEHHBIX NTOCTAHOBJIEHUEM TJIABHOTO caHWUTapHOro Bpada or 28.09.2020 Ne
28;
CanlluH 1.2.3685-21 «I'urnennueckre HOPMaTUBbI U TPEOOBAHUS K 00ECIICUCHHUTO
0e3omacHOCTH U (M) OE3BPETHOCTH JIJIsl YeJIOBEKa (PAaKTOPOB CpeAbl OOUTAHUS,
YTBEPKIAEHHBIX TOCTAHOBJIEHNUEM IJITABHOTO CaHUTApHOTO Bpaya oT 28.01.2021 Ne
2,
KOHIICTIIIUA TIpenoJiaBaHusl y4eOHoro mnpeamera «Xumus» B Poccuiickoit
depnepanuu, yTBEpKAeHHOU pacnopsbkenueM IIpaBurenbctBa ot 09.04.2016 Ne
637-p;
y4eOHOr0 MJIaHa OCHOBHOI'O 0OIIEro oOpa3oBaHUsl, YTBEPKIECHHOTO MPUKA30M
mupektopa  MAOQOY  TlepeBamoBckas COII ot 29.08.2025 Ne 213-O/1
dbenepanbHOl paboyeit mporpaMMbl IO YI€OHOMY MPEAMETY « XUMUS).
Pabouas nporpamma OpUEHTHUPOBaHA Ha LEJIEBbIC MPUOPUTETHI,
chopmynupoBaHHble B (eaepasibHOM paboueil mMporpaMme BOCHUTAHUS U B
paboueit mporpamme Bociimtanust MAOY Tlepesanosckas COILL.

[IporpaMMa 1O XMMHM Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHUSI OCHOBHOM
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o0Opa3oBaTeabHOM MPOrpaMMbl OCHOBHOT'O OOIIETO 00pa30BaHUs, MIPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcCHOBe (enepanpHO paboyeil mporpamMmbl
BOCIIUTAHUS M C YIETOM KOHIIEIIIUM TIPENo aBaHus yueOHOro peaMeTa « XuMHUs»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma mo xuMuM Ja€T TPEACTaBICHUE O MENsIX, OOIIel cTpaTreruu
oOydeHUs, BOCIUTAHHS W Pa3BUTHSA OOYYAIOIIUXCS CPEJACTBAMU Y4eOHOTO
npeaMera, yCTaHABJIUBAET o0s13aTeNIbHOE peaMEeTHOE CoJIepKaHue,
npeaycMaTpUBAET paCIpECIICHUEe €ro MO KijlaccaM M CTPYKTYPUPOBAaHHE IO
pazienaM M TeMaM NporpaMMbl MO XHUMHH, OINPEIETseT KOJUYECTBEHHBIE H
KaueCTBCHHBIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIEAOBATEILHOCTh  M3YYCHHS XUMHU C YYETOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€M, JIOTUKM y4yeOHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarommxcs, OMNpeaeiasieT BO3MOXHOCTH IMpeaMera s
peanuzanuu TpeOOBaHUN K pe3ysIbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl, a Takke TpeOOBaHUU K
pe3yabTaraM 00y4YeHHs] XMMHUM Ha YPOBHE IeJiel U3y4eHUs MPEeAMETa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBHON JCSITEIBHOCTH OOYYaroIIerocss MO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XUMHUHU CIY>KUT OCHOBOM i1 (OpMUPOBAHHS MHUPOBO33PEHUS
oOy4Jaromierocsi, €ro MpejaCTaBICHUNH O MaTEepUATbLHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UTpaloT (HOpMHUpPYyEMble XUMHUEH MPEJCTABICHUS O B3aMMOIPEBPAIICHUSIX
SHEPrUU M 00 DBOJIIOIMU BEIIECTB B MPUPOJIC, O MYTAX PEIICHUS TJI00aTbHBIX
npo0JjieM YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, DHEPTreTHUECKOM,
MUIIEBOM M 9KOJIOTUUYECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPAHEHUSI.

N3ydenue xumnu:

CIIOCOOCTBYET  pealiM3allii  BO3MOXHOCTEM  JIJIi  CaMOpPa3BUTUS |
dbopMUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00IeH 1 (yHKIIMOHATILHON IPaMOTHOCTH;
BHOCUT BKJaJ B (OPMUPOBAHHME MBIIUICHUS W TBOPUYECKUX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB WX CaMOCTOSITEIbHOM  y4eOHOM  JesSTeTbHOCTH,
DKCIIEPUMEHTATLHBIX U HCCIEIOBATEIbCKUX YMEHHH, HEOOXOIUMBIX KakK B
MOBCEHEBHOM >KM3HU, TaK U B MPOGECCUOHATBHOU NEATeTbHOCTH; 3HAKOMHUT CO
crienuGpUKOM HAYYHOT'O MBIIIJICHUS, 3aKJIaJIbIBACT OCHOBBI IIEJIOCTHOTO B3TJIsia Ha
€IUHCTBO TMPUPOABI U 4YEJOBEKa, SBJISETCS OTBETCTBEHHBIM JTaloM B
dbopmupoBaHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH 00y4JaroImXxcs;
CIocOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSAM, K TPUPOJAE, K UYEJIOBEKY, BHOCHUT CBOW BKJAJ B DJKOJIOTHYECKOE
o0Opa3oBaHHe 00Y4AIOIIHUXCS.



JlanHble HampaBlieHUS B OOYYEHHHM XUMHUHU OOECIEUMBAIOTCS CHEIU(PUKOIM
colepkaHusi  yueOHOro  mpeaMeTa, KOTOPBIM  SBISETCS  MEAarorudecKu
aJlalITUPOBAHHBIM OTpakeHHEM 0a30BOI HAYKH XMMHHU HA OINPENEIEHHOM dTare e€
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIEro 0Opa3oBaHUS OPUEHTHPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCSA CHCTEMbl NEPBOHAYAJIBHBIX IMOHSATUH XUMHH, OCHOB
HEOPraHWYECKOM XHMMHUHM W  HEKOTOPBIX OTHEIbHBIX 3HAUMMbBIX IMOHSATUH
OPraHUYECKON XUMUH.

CtpykTypa coaepkaHusi MPOrpaMMbl N0 XUMHUHU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOTO Mojaxoja K e€ m3ydyeHuto. ConepikaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSTUNA O XUMUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMbI MOHITUN O XUMUYECKOM
peakiuu. O06e 5TH CcHCTEMBl CTPYKTYpHO OPTraHM30BAaHBI MO TPUHLHUITY
NOCJIEI0BATEIBHOIO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETUYECKHUX IPEICTABICHUIM
Pa3HOTO YPOBHSL:

- ATOMHO--MOJICKYJIIPHOI'O YYCHUS KaK OCHOBBI BCEI0O €CTCCTBO3HAHMA,

—  Ilepmogmueckoro 3akoHa JI. M. MeHneneeBa Kak OCHOBHOI'O 3aKOHA

—  Y4YEHHs O CTPOCHHMM aTOMa U XUMUYECKOH CBS3H;

—  NPEICTaBICHUA OO0 DIIEKTPOJIIMTUYECKOM JUCCOLMALMU BEUIECTB B
pacTBoOpax.

TeopeTnueckne 3HAHUSA PACCMATPHUBAIOTCS HAa OCHOBE OMIIMPHUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJIHOTO
YPOBHSI K JAPYroMy, BBINOJHAA (PYHKIMU OOBSCHEHHUS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS W BO3MOYKHOCTEH NPAKTUYECKOTO IMPUMEHEHUS U IOJYYECHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMmbl 1O XUMHUU  CHOCOOCTBYET  (POPMHUPOBAHUIO
MPEACTABICHNAS] O XUMUYECKON COCTABIISIIOIIECH HAYYHOM KapTHUHBI MUpPa B JIOTHKE
€€ CHCTEMHOM NPUPOJBI, LEHHOCTHOIO OTHOLICHHS K HAyYHOMY 3HAHHUIO U
METO/JaM IO3HaHWA B Hayke. M3ydeHue XUMUM NPOUCXOAUT C IPUBIICYEHUEM
3HaHUW W3 paHee U3YYEHHBIX YYEOHbIX MNpeAMeToB: «OKpyKaloluid MUp»,
«buonorus. 5-7 knacce» u «Pu3nka. 7 Kiacey.

[Ipy wu3yyeHMM XUMHHM TPOUCXOAUT (HOPMHUPOBAHHE 3HAHUW OCHOB
XUMHUYECKON HAyKH KakK 00JacTH COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIbBHOCTH 4YE€JOBEKa M KakK OAHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpHI.
3amaya y4yeOHOro mpeaMeTa COCTOMT B (POPMHUPOBAHUM CUCTEMbl XUMHUYECKUX
3HaHUN — BaXXHEWIHMX (DAKTOB, TIOHATHI, 3aKOHOB M TCOPETHUCCKHUX ITOJOKCHHM,
JIOCTYIIHBIX 00O00IIEHHIA MHPOBO33PEHUYECKOIO XapakTepa, fA3blka HAYKH, B



OpuOOIIEHUHM K HAyyHbIM METOJaM TMO3HAHUS TMpPU MU3YUYEHHWU BEILECTB U
XUMHUYECKHUX PEAKINii, B (POPMUPOBAHUU U PA3BUTUH TMO3HABATEIBHBIX YMEHHUH U
UX I[pPUMEHEHHH B YYEOHO-TIO3HABATEIBbHOM U Yy4yeOHO-HCCIIENOBATEIbCKOM
NESITEIbBHOCTH, OCBOEHUM IpaBWJl O€30MacHOro OOpalleHus C BEUIECTBAMHU B
ITOBCETHEBHOM KU3HH.

[Ipu m3ydyeHnn XUMHUHM Ha YpPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUsl BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

—  (opMmHupoBaHME HMHTEIUIEKTYaJbHO PpPAa3BUTONM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEIBHOMY IPUHATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJICHHOCTb OOYy4YeHHs Ha  CHCTEMaTH4YeCKOe MPHOOIIECHUE
oOyJarolmuxcss K CaMOCTOSITEIbHOM IO3HABATENIbHOM AESTENbHOCTH, HayYHBIM
METOoJaM NO3HaHUs, (OPMHUPYIOIIMM MOTHUBALIMIO U Pa3BUTHE CIHOCOOHOCTEH K
XUMHH;

— obecrieueHue yCIIOBUH, CIOCOOCTBYIOLINX PUOOPETEHUIO
OoOyJalolmMUMHUCA  OMbITa  Pa3HOOOpa3HOM  NESATEIBHOCTH,  IO3HAHUS U
CaMOTIO3HAHUS, KJIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIIWNA), HWMEIOIINX
YHUBEPCAIbHOE 3HAUCHHE JIJIS1 PA3JIMUHBIX BUJIOB JIEATEILHOCTH,

—  (opmupoBanue 00OmEH (QYHKIMOHAIBHON U €CTECTBEHHO-HAYyYHOU
rPAMOTHOCTH, B TOM YHCIE€ YMEHUH OOBACHATH U OLEHUBATH SIBJICHUA
OKPY’KAIOIIEr0 MHUpPA, MCIOJIb3Yys 3HAHUSA W OIBIT, MOJIYYECHHBIC NPU H3YYEHUU
XUMUHU, TPUMEHSATh KX NpPU PEIIEHUU MpoOJEM B IOBCEIHEBHOW KU3HH H
TPYZIOBOU JIEATENBHOCTH;

— (dopmupoBanne y 0OyYarOMMXCS TyMAaHUCTUYECKUX OTHOIICHHUH,
NOHMMAaHHS LIEHHOCTHM XWUMUYECKUX 3HAHUM s BBIPAOOTKH HKOJIOTHUYECKU
1EJeCO00pa3HOro MOBEAECHUS B OBITY W TPYAOBOM JEATEIBHOCTH B LIEJSAX
COXPAHEHMS CBOETO 3J0POBbS U OKPYKAOLIEH MPUPOIHON CPEJIBI;

—  pa3BUTHE MOTHBAlUU K OOYYEHHIO, CITIOCOOHOCTEH K CAMOKOHTPOIIIO H
CaMOBOCTIMTAaHUI0 HAa OCHOBE YCBOCHHSI OOIIEYEIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOQMIS M HAMPaBICHHOCTH IaTbHEHIIIETO
oOy4eHHUSI.

OOmiee YWCIO YacoB, OTBEACHHBIX I HW3YYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctapiseT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

COAEPKXAHUE OBYYEHUA



8 KIIACC IlepBoHayaibHble XUMUYEeCKHE MOHATHS

[Ipenmer xumuun. Ponp XuMHUM B KHW3HUA YEIOBEKA. XMMHS B CUCTEME HAYK.
Tena m BemecTtBa. PU3MYECKHE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSHHE
BemiecTB. [loHsATHE O MeTOIax IMO3HAHUS B XMUMHUU. YHCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust CMeceil.

ATOMBI W MOJEKYJbl. XUMHUUYECKUE 3JIeMEHThl. CHUMBOJB XUMHYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudaeckast popmysa. BaleHTHOCTh, aTOMOB XHMHYECKUX DJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BenlecTB. OTHOCUTENbHAS aTOMHas macca. OTHOCUTEIbHAsS
MOJIEKYJIsipHas Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTa B COCUHEHUH.

KomnuectBo BemecTtBa. Monb. MonsipHasg macca. B3anMocCBs3b KOJIMUECTBA,
MacCchl M 4YHCIA CTPYKTYPHBIX €IuHMI] BemiectBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCTUHEHUH.

du3N4ecKue U XUMUYECKHUE SIBIICHUSI. XMMHUUECKas peakius U e€ MPU3HAKHU.
3aKOH COXpaHEHUs MaccChl BEIECTB. XUMHUUYEcKue ypaBHeHus. Knaccudukarus
XUMHUYECKUX peaKIuil (COeqMHEHUS, Pa3JIOKEHUS, 3aMeIeHHUsI, OOMEHA).

Xumuueckuii  IKcnepumenm: 3HAKOMCTBO C XHMHUYECKOM MOCYJIOW,
npaBuiamMu padoThl B jabopaTopuu M npuéMamu oOpanieHus ¢ JabopaTOpHBIM
o0OpyZJOBaHMEM, H3YyYEHHUE M ONUCAaHUE (PU3NYECKHX CBOMCTB 00pa3LoOB
HEOPraHWYECKUX BEIECTB, HaOM0AeHHE (PU3MUECKUX (IJIaBJICHHE BOCKA, TAasiHUE
JbJa, pacTUpaHUE caxapa B CTYIKE, KUTICHUE U KOHJCHCAIUS BOJIbI) U XUMUYECKUX
(ropeHue cBeud, MPOKATMBAHME METHOM MMPOBOJIOKH, B3aUMOJECHCTBUE Mela C
KHCIIOTOW) SIBJICHWM, HAONIOEHHWE W ONUCAaHUE TMPU3HAKOB MPOTEKaHUs
XUMHUUYECKUX peakuui (pa3ioKeHue caxapa, B3auMOJEHUCTBUE CEPHOU KHUCIOTHI C
xjopugoM Oapusi, pasnoxkenue ruapokcuna wmeau (1) mpu  HarpeBanum,
B3aUMOJIeHCTBUE kene3a ¢ pacTtBopom coiu meau (II), u3ydenume crnocoOoB
paszie’eHus CMeceil: C MOMOUIbI0 MarHuTa, (QUIbTPOBAaHUE, BbIMApUBAHUE,
TUCTWIUIALMS, XpomaTtorpadus, TMPOBEJCHUE OYHCTKHA TOBAPEHHOM  COJIH,
HAOJIIOJICHUE U ONHUCAaHHE PE3YyJbTaTOB MPOBEACHMS OIbITA, WILIHOCTPUPYIOLIETO
3aKOH COXPAaHEHMs MacChl, CO3JaHIE MOJIETEH MOJIEKYJ (IIaPOCTEPHKHEBBIX).

BaxxHellune npeacTaBuTe M HCOPraHUYECKHUX BellleCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kuciopoa — 3aeMEHT U mpocToe
BemecTBo. HaxoxaeHue kuciopona B mpupoae, (U3NUECKUe M XUMHUYECKHE
cBoiictBa (peakmuu ropenus). Oxcunwl. [Ipumenenue xuciopoma. CrocoObl
MOJIYYeHHUs] KHCIOpoJa B Jlaboparopud M MNpoMbIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoae. O30H — aioTporHas MoAupUKaIsa KUCI0poaa.



TemnoBoit ekt XuMUdeckoil peakiuu, TEPMOXMMHUYECKHE YpaBHEHUS,
9K30- M HHAOTEPMHUYECKHE peaKUuu. TOIMBO: Yrojib M METaH. 3arpsi3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bomopon — »neMeHT W mpocroe BemecTBo. HaxokaeHwe BoIopoaa B
npupoae, (uudeckne W XWMHYECKHE CBOWCTBA, MPUMEHEHUE, CIOCOOBI
nony4yeHust. Kucmorel u comnu.

Mosnsipubiii - 006éM  Ta30B. Pacu€Tel 1O XMMHYECKUM  YpaBHEHUSIM.

dusnyeckne cBoucrBa BOAbl. Boxa kak pacrBopurenb.  PacTBOpEIL.
HacplllieHHbIE M HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji BEIIECTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOJbI. OCHOBAHMS.
Pose pacTBOpOB B mpupoAe U B KU3HU 4deiioBeKa. KpyroBopoT BOAbI B MPUPOIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccudukanus neopranmyeckux coenuHenuid. Oxcunpl. Kiaccudukanus
OKCUJIOB:  cojieoOpa3ytoiie  (OCHOBHbIC, KHCJIOTHbIC, aM(OTEpHBIE) U
HecosneoOpazyronue. Homenknarypa okcuaoB. @DU3MYECKUE U XHUMHYECKHUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusa. Krnaccudukanuss OCHOBaHUIA: MIENOYM U HEPACTBOPUMBIC
ocHoBaHuA. Homenknarypa ocHoBaHuil. PHU3WYECKHME M XMMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanust xkuciaor. Homenknarypa kucior. @usznyueckue u
XUMHUYECKUE CBOWMCTBAa KHUCIOT. Psan aktuBHocTM MetaiuioB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Conu. Homenkiarypa comneid. @u3ndecKkue 1 XUMMUYECKUE CBOMCTBA COJIEH.
[Tomydyenue comnen.
I'eHeTnyeckas CBsI3b MEXKIY KIIaCCAMU HEOPTaHUYECKUX COCAUHECHUM.

Xumuueckuii IKcnepumenm:. KAueCTBEHHOE ONPEICICHUE COAEPIKAHUS
KHCIIOpOJa B BO3JyXe, IOJy4YyeHue, coOMpaHue, paclo3HaBaHUE U H3YyUYEHUE
CBOMCTB KHUCJIOpOJia, HAOIOJEHNE B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOIOM U
yCJIOBUSI BO3HUKHOBEHHUSI W TIPEKpalleHHs] TOpeHHs (To)Kapa), 03HAKOMJICHHE C
oOpa3llaMM OKCHUJOB U OIMCAaHUE MX CBOMCTB, MOJy4YeHUE, COOHMpaHue,
pacrio3HaBaHME U HW3YUYEHHE CBOMCTB BOJOpojJa (TOpeHHe), B3aUMOJACHCTBUE
Bojiopoaa ¢ okcuaoMm meau (II) (BO3MOXXHO HMCIOJIB30BAaHHUE BHUACOMATEPHUAIIOB),
HaOMoIeHNe  O0pas3IoB  BEMIECTB  KOJWUYECTBOM |  MOJdb, HCCICIOBAaHUE
OCOOEHHOCTEM  pAacTBOpPEHUsI  BEIIECTB C  Pa3IU4YHOW  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEHACIEHHOM MAacCOBOW JOJIEM PaCTBOPEHHOIO
BEILIECTBA, B3aUMOJICHCTBUE BOJbI C METAJUIAaMU (HATPUEM U KaJblIUEM) (BO3MOMKHO
WCIIOJIb30BAaHUE BHUJIEOMATEPUAIIOB), KCCIEIOBAHUE OOpPA3I[0OB HEOPTaHUYECKUX



BEIIECTB Pa3jMYHBbIX KJIaCCOB, HAOIIOACHUE M3MEHEHUS OKPAaCKW MHAUKATOPOB B
pacTBOpax KHUCIOT M IIeJouYel, u3yueHue B3aumojericTBus okcuma menu (II) c
pacTBOpPOM CEPHOM KHUCIOTBI, KHCIOT C METANIAMH, PEaKUUi HEWTpaIu3alui,
MOJIyYEHHE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHWE OJHOTO METajla APYTUM U3
pacTBOpa COJIM, PEHIEHHE SKCIEPUMEHTAIBHBIX 3ajad no Teme «Baxueinmmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUIN.

Ilepuoguvecknii 3axkoH u Ilepuoguyeckass cucreMa XHMHYECKHX
iemMenToB JI. U. MenneneeBa. CrpoeHune aToMoB. XHMHYECKAsl CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MONBITKM KiIacCU(pUKAIMM XUMUYECKHX 3JIeMEHTOB. lloHsTHE O
rpynmnax CXOJHBIX BJEMEHTOB (IENOYHbIE M IIEJIOYHO3EMEIbHbIE METAJLIbI,
rajioreHbl, THEPTHBIE ra3bl). DIEMEHTbI, KOTOPbIE 00pa3yroT aM(pPOTEpHbIE OKCUIBI
U THUJIPOKCHU/IBI.

Ilepunonnuecknii 3akoH. Ileproguueckas cucreMa XMMHUYECKUX JIEMEHTOB /1.
HU. MenneneeBa. Koporkonepuoanas u  JUIMHHONEpUOAHas  (hopmbl
IIepuonnueckoi cucremsl xuMuueckux 3siemeHToB . 1. Menneneesa. [lepuonsr u
rpynibl. U3ndeckuil CMbICH MOPSAKOBOrO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI
DIIEMEHTA.

Crpoenne aromoB. CocraB atoMHbIX saep. M3oTonsl. DmekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 00O0JIOYeK aTOMOB MepBbIX 20 XMMHYECKHUX  DIJIEMEHTOB
[lepnogmueckon cucremnl J[. M. MenneneeBa. XapakTEepUCTUKA XUMHYECKOIO
3JIEMEHTA I10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTA HW3MEHEHHUSI paauyca aTOMOB XHWMHYECKUX DJJIEMEHTOB,
METAJIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO rPyNaM U MepUoOaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanyeckoil CUCTEMbI XUMHAYECKHUX
AJIEMEHTOB I pa3BUTHUs Hayku U npaktuku. JI. WM. MenngeneeB — ydéHbIM U
IpaKJaHUH.

Xumuueckasi cBsizb. KoBanmeHTHass (MOJsipHass ¥ HEMOJISIpHAs)  CBA3b.
DNEKTPOOTPULIATENBHOCTh XUMHUECKHUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenbp  okuciieHHs.  OKHUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEaKIUU.
[Iponiecchl OKUCIEHUS U BOCCTAHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii yIkcnepumenm:

M3ydeHue oOpasIoB BEMIECTB METAUIOB M HEMETAJUIOB, B3aMMOJICHCTBHE
TUAPOKCUIA IIMHKA C PacTBOpaMU KHUCIOT W IIEJI0OYeH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIMA
(ropeHue, peakiuu pa3aoKeHUs, COCAMHEHUS).

Mexcnpeomemmunie céazu



Peanuzanusi mMexnpeAMETHBIX CBS3€H NpU U3YYEHUM XUMHM B 8§ Kiacce
OCYILECTBIISIETCS 4Y€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYUYHBIX
MOHSATUM, TaK U TOHSATUM, SBJISIOMIMNXCS CUCTEMHBIMH JJISI OTIEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO0mme ecTeCTBEHHO--HAYYHbBIC MTOHATHUS: HAYIHBIH (paKT, TUIIOTE3a, TCOPHS,
3aKOH, AaHaliMW3, CHUHTE3, KilaccUpUKalMs, NEPUOJUYHOCTb, HAOIIOJECHNUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: Marepusi, aroM, D3JIEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JICKTPUUECKHUN 3apsij, BEUIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHME BeIleCTBa, ra3, (U3MUYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IUTAaHETHI, 3BE311bI, CONHIIE.

buonorus: hotocunTes, Apixanue, ouocdepa.

['eorpadusi: atmocdepa, runpocdepa, MUHEPAIbI, TOPHBIE TTOPOJIbI, TOJIE3HBIE
VCKOITa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC BeniecTBO ¥ XUMHYECKasl peaKkuust

[Tepnonnueckunt 3axoH. llepuoguueckas cucreMa XUMHUECKUX AJIIEMEHTOB /1.
N. MengeneeBa. CtpoeHue aTtomMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XAMHUYECKUX DJIEMEHTOB TEPBBIX TPEX TNEPUOJOB, KM, KaJblUsd M HX
COCMHEHUN B COOTBETCTBUM C IIOJOXKEHHEM 3ieMeHTOB B llepumoamueckont
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BeniecTBa: BUIbl XMUMHUYECKOW CBSI3U. THUIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWMCTB BEILECTBA OT TUIA KPUCTAUINYECKOU PEIIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMUXCS K Pa3JIMYHBIM KJIACCaM HEOPTaHUYECKUX
COEIVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Kiaccudukanust XuMuuecKux peakiuil Mo pa3indyHbIM pU3HaKaM (TI0 YUCITY
U COCTaBYy YYaCTBYIOIIUX B PEaKIMU BEIIECTB, MO TeIIOBOMY 3(dekTy, 1o
W3MEHEHHUIO CTENEHEH OKHCIICHHMS] XUMUYECKHUX JJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTajlu3aTopa). IK30- U SHIOTEPMUUYECKUE PEAKIINU, TEPMOXUMUYECKHE
YpaBHEHMUSL.

[lonsitTue o ckopoctu xumuuecko peakuuu. lloHsTHe 00 00paTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusix. [IoHATHE O TOMOTEHHBIX U TETEPOTCHHBIX
peakuusx. [lonarue o karanuze. [lonarne o xumnueckoM paBHoBecun. DaKTOpHI,
BIIUSIIOIIME HA CKOPOCTh XHMHUYECKOW PEAKIMM U TIOJOKEHUE XUMHUYECKOIO
paBHOBECHS.



OKHCINTENbHO-BOCCTAHOBUTENbHBIE  PEAKIUH,  AJICKTPOHHBIA  OasaHc
OKHCJINTEIbHO-BOCCTAHOBUTEIIBHON ~ PEAKLUH. CocraBineHue  ypaBHEHUU
OKHCJIUTEIbHO--BOCCTAHOBUTENBHBIX ~ pEakUMid C MCHOJIb30BAaHUEM  METOJA
3JIEKTPOHHOT'O OajlaHca.

Teopust 37IEKTPONIUTHYECKON TUCCOUUALUU. DIIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHsl. MexaHu3M AUCCOIMALMMA BEUIECTB C PA3JIMYHBIMU BUIAMU
XuMHU4eckoil cBsizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakunu noHHoro ooOMeHa. Y cinoBus NMPOTEKAHUS pEaKIUii HOHHOTO OOMEHa,
MOJHBIE M COKpalIEHHbIE HWOHHBIE ypaBHEHUs peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM W COJEM B CBeTE€ TPEJACTABICHHH 00 3JICKTPOJIUTHUYECCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THAPOIIN3E CONEH.

Xumuueckuii IKCnepumenm: O3HAKOMIICHHE C MOJEIIMU KPUCTAIUIUNYECKUX
pPEIETOK HEOPraHUYECKHX BEIIECTB — METAUIOB M HEMETAUIoB (rpadura M
ayiMasza), CJIOKHBIX BEIIECTB (XJIOpUAA HATpHUs), HUCCIECIOBAHUE 3aBUCUMOCTH
CKOPOCTH XHMMHUYECKOW pEaKIMh OT BO3JEHCTBUA Pa3IUYHBIX (PAKTOPOB,
VCCJIEIOBAHUE AJIEKTPOIIPOBOIHOCTH PACTBOPOB BEILIECTB, MpOLEcca TUCCOUUALNN
KHCJIOT, IIeJoYeld W cosied (BO3MOYKHO MCIHOJb30BaHUE BHUAEO MAaTEPHUATIOB),
MIPOBEJCHUE OIBITOB, MILTIOCTPUPYIOIINX NPU3HAKU MPOTEKAHUS PEAKIUN HOHHOTO
oOMeHa (0Opa3oBaHME OCa/Ka, BBIIEICHHE raza, 0Opa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIMA
(ropeHue, peakiuu pa3ioXKEHUs, COCAUHEHUs), paclo3HaBaHUE HEOPraHUYECKHX
BEIIECTB C IOMOLIbIO KAYECTBEHHBIX pPEaKkUWil Ha HOHBI, pEIICHHE
AKCIEPUMEHTAIBbHBIX 3a]1a4.

HemeTaunibl 1 UX COeTUHEHUS

OOmass xapaktepuctuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTeNeHu okuciieHus. CTpoeHue U (PU3NYEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHWMHUYECKHE CBOWCTBA Ha IMpHUMeEpe  XJIopa
(B3auMOJIEHiCTBUE C METaUIaMH, HEMETAJUIaMM, IIejiouaMu). XJIOPOBOJIOPOI.
CosnsiHass KUCJIOTA, XMMHUYECKUE CBOMCTBA, MOJIydeHHE, NpuMeHeHue. [lelicTBue
XJOpa W XJOPOBOAOPOJAa HAa OpPraHM3M uYeJIOBeKa. BaxHeumme XJIopuasl U HUX
HAXOKJEHUE B IPUPOJE.

O6mas xapakrepucTuka 3neMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHblEe CTeneHW okucieHus. CtpoeHue u (pusmyeckue CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOJIa M CePhl. AJUIOTPOITHBIE MOIU(DUKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOWCTBa cepbl. CepoBOIOpOJ, CTpoeHue, GU3NUYECKUE U
XUMuYeckue cBorcTBa. OKCUABI CEphl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJOB.
CepHas kucnota, ¢uU3MYECKHME M XMMHUYECKHE CBoMcTBa (oOmIue Kak



NpeICTaBUTEN Kjlacca KHUCIOT W creuupuyeckue). XUMHYECKHE pPeaKIHH,
JeKale B OCHOBE IPOMBINUICHHOTO CIOCO0a TMOJIyYEeHUsI CEPHOM KHCIIOTHI.
[Tpumenenue cepHoit kKUCiOThl. CoM CepHON KUCIIOTHI, KAUeCTBEHHAs! peakiiusl Ha
cynbdar-uon. HaxoxxneHue cepbl M €€ COCIMHEHUNW B MpuUpoje. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpelbl COCOUHEHUSMH Cepbl (KUCIOTHBIE JIOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

O6miass xapaktepucThka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUS. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
duznyeckue u xuMuueckue cBorctra. Kpyrosopor azora B mpupoae. AMMHUAK, €ro
dusznyecKrue 1 XUMUYECKHE CBOMCTBA, MOTyYeHHE U mpuMeHneHue. Conu aMMOHUS,
ux (pU3MYEeCKUe U XUMHUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHUS. A30THasi KUCIOTa, €€ MOJy4deHHe, GU3NUECKUe M XUMHUYECKHUE
cBOMcTBa (00OIIME Kak TMPEJACTABUTENsI Kjacca KHUCIOT U CHEUUPUUYECKUE).
Hcnonp30BaHne HUTPATOB M COJIGH aMMOHHUSI B KaueCTBE MMHEPAIbHBIX
ynoopeHuil. XuMHUYECKOe 3arpsi3HEHUE OKPYIKaIOIIEH cpeibl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXKIW, 3arpsA3HEHHE BO3[yXa, IOYBBl U BOA0EMOB). Docdop,
alIoTponHble Moudukanuu ¢gocdopa, (PU3NUECKME MU XUMUYECKHUE CBOMCTBA.
Oxcun pochopa (V) u dbochopHas kuciaora, PU3NISCKUE U XUMUICCKUE CBOMCTBA,
nosyuenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPAIBHBIX YOOPEHUI.

Oo6mass xapakrepuctuka 3neMeHToB [VA-rpynmbl. OcOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIEHW  OKHUCIEHHUS.  YTIEpOoA,  aJUIOTPOIIHbIC
Moau(dUKALIUKM, PACOPOCTPAaHEHHE B MNpuUpoje, (U3NYECKUE U XUMHUYECKUE
cBoiicTBa. Ancopomusi. KpyroBopot yriepoaa B mpupoje. Okcuasl yriaepoja, ux
buznueckue M XUMHYECKHE CBOWCTBA, JCHCTBME HAa KUBBIE OPraHU3MBbI,
MOJIyYCHUE W TPUMEHEHHE. DKOJIOTHYECKUE TPOOIEMBbI, CBSI3aHHBIE C OKCHIOM
yriaepoaa (IV), rumore3a r1n00anbHOrO TOTEIUVICHUS KIKMMaTa, MapHUKOBBIM
addext. YroapHas KuciIoTa U €€ CoJid, UX (PU3MUeCKue U XMMUYECKHE CBOMCTBA,
noJiydeHue U mpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEITHCKOM
XO35UCTBE.

[lepBoHavasibHBIE TIOHATHUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHHSIX
yraepoja (MeraH, 3TaH, THIEH, alleTUJIEH, dTaHOJI, TJIULEPUH, YKCYCHas KUCJIO0Ta).
[IpupogHbie HWCTOYHUKH YIJIEBOJAOPOJOB (yroyib, NPUPOMHBIA Ta3, HEPTH),
MPOIYKTHl WX mepepaboTku (OEH3MH), UX POJb B OBITY W MPOMBIIUICHHOCTH.
[TonsaTre 0 OMOJOTUYECKH BaXKHBIX BEIIECTBAX: KUpaxX, Oelikax, yrieBojiax — U ux
polM B OKU3HM 4eJiOBeKa. MarepuaibHO€ €IMHCTBO OPraHUYECKUX |
HEOPTaHWYECKUX COCTMHECHUM.



Kpemuuii, ero ¢usnueckne U XUMHUYECKHE CBOWCTBA, IOJyYEHUE U
npuMenenue. CoenuHeHus: KpemHusi B mnpupojge. OOmue mnpeactaBieHus 00
okcuze kpemuus (IV) m xpemuueBoit kucnore. CHIMKATBhI, UX HUCIIOJIB30BaHUE B
OBbITY, B MPOMBILIUIEHHOCTH. BakHelllue CTpOUTENIbHbIE MaTepuaibl: KEpaMHUKa,
CTEKJIO, IIEMEHT, OeToH, kene300eToH. [IpobieMbl 6e30MacHOr0 MCHOIB30BaAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCETHEBHOM KU3HHU.

Xumuueckuii  IKchepumenm.  W3y4eHUE O0Opa3lOB HEOPTraHUYECKUX
BEILECTB, CBOWCTB COJIIHOW KHCJIOTBI, IIPOBEICHHE KAYECTBEHHBIX pPEAKLUUN Ha
XJIOPUJ-UOHBI U HAOJIOJEHUE NMPU3HAKOB UX MPOTEKAHMs, ONBITHI, OTpa)karoliue
dusznyecKkue U XMMHUYECKHE CBOMCTBA TaJIOTEHOB U MX COCAMHEHUN (BO3MOXKHO
UCIIONIb30BaHUE BHUACOMATEPUAIOB), O3HAKOMIIEHHE C O0OpasliaMH XJIOPHUJIOB
(ranoreHu10B), O3HAKOMJIEHHE C 00pa3laMu cepbl U €€ COeAMHEHUAMHU (BO3ZMOKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), HaOMIOIEHNE Mpoliecca oOyriIuBaHUS caxapa
o/, ACHMCTBHEM KOHIIEHTPUPOBAHHOM CEPHOM KHCIJIOTHI, M3YYECHHE XUMHUYECKHUX
CBOMCTB pa30aBJIE€HHON CEpPHOM KHCIIOTHI, MPOBEAECHUE KAYECTBEHHON peaklUuy Ha
cyabGaTHOH U HaOMIOJeHHEe Npu3HaKa €€ TMPOTEKaHWs, O3HAKOMJIEHHE C
(Gu3NYEeCKUMHU CBOMCTBaMM a30Ta, QocPopa U HUX COEAUHEHHH (BO3MOKHO
UCIIOJIb30BAaHUE  BHJIEOMATEpHaOB), 0Opa3lamMud a30THbIX H  (OCHOPHBIX
ynoOpeHull, Moly4YeHue, coOupaHHe, paclo3HaBaHUE W U3yUYEHUE CBOICTB
aMMHaKa, POBEICHNE KaYeCTBEHHbIX peakluil Ha MOH aMMOHHUS U docdaT-uoH U
W3yYCHHE IMPU3HAKOB HX NPOTEKAHUs, B3aWMOJCHUCTBUE KOHLEHTPUPOBAHHOU
a30THOM KHCIOTBl € MeAbI0 (BO3MOXXHO MCIOJIb30BAaHUE BHUAECOMATEPUATIOB),
U3y4eHHE MOJIeJell KpUCTaNIMYeCKUX peIEToK ainMasa, rpadura, QysuiepeHa,
O3HAKOMJIGHME  C  TPOLECCOM  aJcopOIMM  pPacTBOPEHHBIX  BEILECTB
aKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM HIPOTHUBOrasa, MOJIy4eHHE, COOMpaHHe,
pacrio3HaBaHWE W  H3YYEHUE CBOWCTB  YIVIEKHCIOIO Tas3a, IPOBEICHHE
KayeCTBEHHBIX peakUui Ha KapOOHAT M CUJIMKAT-UOHbI U U3yY€HUE MPU3HAKOB UX
IIPOTEKAHMs, O3HAKOMJICHME C IIPOAYKIMEH CUJIMKATHOW IPOMBIIUICHHOCTH,
pelIeHne SKCIIEPUMEHTANBHBIX 3a7ad o TeMe «BakHeWlne HeMeTaulbl U UX
COEIMHEHHUSI.

Metajiibl 1 UX COCAUHEHUS

OO61ast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU
ux mnosioxxkeHus B Ilepuoanueckoil cucreMe XuMUYeckux diaemeHtos . .
MengeneeBa u ctpoeHus aTomMoB. CTpoeHue MeTaioB. Meramuinueckas CBsI3b U
METaJUIMYecKass  KpUCTaJUIMYecKass  pemeéTka.  OJNEKTPOXUMUYECKUNA  pAl
HarpspkKeHU MeTamioB. Gu3nUeckue U XMMUYECKUe CBOMCTBA MeTayioB. O01ue
CHOCOOBI TOJIyYeHHsS] MeTaJIoB. [loHSTHE O KOPpPO3UMKM METAIIOB, OCHOBHBIE



CrocoOBI 3amuThl MX OT Koppo3uu. CmuaBwl (CTanmb, YYTyH, JAIOPATIOMUHUMH,
OpoOH32a) U UX IPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[{enoynble MeTauIbl: MOJOkKEHUE B llepuonnueckoil cucreMe XUMHUYECKHUX
anemeHToB . 1. MeHnneneeBa, CTpo€HHE WX aTOMOB, HAXOXJICHUE B IPHUPOJE.
duznyeckre U XMMUYECKUE CBOWCTBA (Ha mpumepe HaTpus W Kamus). OKCuasl 1
TUAPOKCUABl HaTpus W Kanus. [IpuMeHeHue IIEeNOYHbIX METAUIOB U HX
COEIUHCHUM.

[I{enoyHO3EeMENbHBIE METAJUIBI MAarHuid W KaJbI[MH: IIOJOKEHHE B
[Tepuoanueckon cucreme xumMudeckux anemeHtoB J[. M. MenneneeBa, cTtpoeHue
UX aTOMOB, Hax0XJIeHUE B npupoje. Pu3ndeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanbuuda. Baxueiiine coeauHEHUs Kaiablusl (OKCUI, THUIPOKCUI, COJIM).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AnromMuHUiA: TTosokeHne B [lepruoanueckoil cucreMe XuMUYECKUX JIEMEHTOB
J. . MenneneeBa, CTpOEHHE aToMa, HAXOXAEHHWE B mnpupone. Pu3nUecKue u
XUMHUUYECKUE CBOMCTBA amtoMuHus. AMMOTEepHbIE CBOMCTBA OKCHUJIAa U TUJIPOKCHAA
AITFOMUHUS.

XKeneso: nonoxenue B [leproanueckoil CUCTEME XUMHUUYECKUX 3JIEMEHTOB /I.
N. MenneneeBa, CTpOCHHME aTOMa, HaxOXJAcHUE B mnpupone. Pu3nUecKkue Hu
XMUMHYECKHE CBOMCTBA xkeie3a. OKCHIIbI, THIPOKCH bl 1 conn xkeresa (11) u sxenesa
(IIl), ux cocrtaB, cBOMCTBA U TMOJy4YeHUE. XuUMUUECKUNl IKCHEPUMEHM.
O3HaKOMJIEHHE ¢ 00pa3laMu METAJUIOB U CILJIABOB, UX (DU3NUECKUMU CBOMCTBAMH,
W3yYE€HHE PE3yJbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO  KCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJICUCTBHUSI OKCHUJIa KaJbIUsl M HATPHS C
BOJIOM (BO3MOKHO HCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HMCCIIEIOBAHHUE CBOWCTB
KECTKOM  BOJBI, TMpollecca TOpPEHUs JKelle3a B KUCIOpoJe  (BO3MOXKHO
WCIIOJB30BaHUE BUJIEOMATEPUATIOB), TPU3HAKOB TMPOTEKAHHUS KauyeCTBEHHBIX
peakIuii Ha WOHBI: MarHus, KajbIlys, aJIFOMUHMS, ITMHKa, kene3a (II) m kemesa
(1), memu (II), HaOmOaEHHE W OMHCAHUE MPOICCCOB OKpAIIMBAHUS IJIAMEHHU
MOHAMHU HATPUS, KaJIus U KaJIbIUs (BO3MOXXHO UCIIOJIb30BaHUE BUICOMATEPUATIOB),
uccieloBaHue aM(OTEPHBIX CBOMCTB THAPOKCHAA ATIOMUHUS W THUIPOKCHUIA
LMHKA, PEUIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «Ba)kHelIne MeTaljIbl U UX
COCAUHEHUS.

XuMus 4 OKpY:KawIlas cpeaa

BemectBa u marepuaiibl B TOBCEIHEBHOM JKM3HU 4Ye€JIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMUUYECKHX peakiuil B ObITy. [lepBas momompb mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.



XHUMHUUYECKOE 3arps3HEHUE OKPYKAIOWIEH cpenbl (mpeaenbHas JOMyCTUMAast
KOHLIeHTpanus BewecTs, aanee — [1JIK). Posib xumMuu B pelieHrH 3KOJOTHYECKHUX
po0Jem.

Xumuueckuii IKcnepumenm:
H3ydeHue o0pasloB MaTEpHAIOB (CTEKIIO, CTIaBbl METAJIJIOB, OJUMEPHBIC

MaTepuabl).

Mesricnpeomemmnbwie cea3u

Peanuzanus MeXNpeIMETHBIX CBSI3€H INMpPU M3YYEHHM XUMHM B 9 Kiacce
OCYIIECTBJISIETCS. 4epe3 WCIOJb30BaHUE KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHATUH, SIBISIOIIMUXCS CUCTEMHBIMU JJISl OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO LIHUKJIA.

OO0mue ecTecTBEHHO-HAyYHBIC TOHATHS: HAy4HBIM (PakT, THUIOTE3a, 3aKOH,
TEOpWsl, aHaW3, CHUHTE3, KiIaccupukanus, IepUOANIHOCTh, HAOIIOJICHHE,
DKCIIEPUMEHT, MOJICTMPOBAHNUE, W3MEPEHUE, MOJCHb, SBICHUE, IapHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIBI.

dusmka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH]I,
WU30TOTBI, PATUOAKTUBHOCTh, MOJIEKYNIa, JJICKTPUUECKHH 3apsjl, MPOBOJIHHKH,
MOJYNIPOBOJHUKH, JUAJIEKTPUKH, (OTOIEMEHT, BEIIECTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAIIIHYECKAs
peméTKa, CruiaBbl, (U3WYECCKUE BEIUYHMHBI, CAWMHHIIBI U3MEPCHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE31b1, COMHIIE.

buonorus: ¢ortocuHTe3, abIXaHue, Omocdepa, SKOCHCTEMa, MHUHEPAJIbHBIC
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpabl, TOPHBIC MOPOAbI, MTOJIE3HBIC
HCKOIIaeMblIe, TOTUTHBO, BOJHBIC pecypcehl.



IHJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS IPOrPaMMbl OCHOBHOTO OOIIETO
0o0pa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOy4YEHHS] XUMUU B €IUHCTBE Y4eOHOU U
BOCIIUTATEIIBHON IEATEIIBHOCTH B COOTBETCTBUU C TPAIULIMOHHBIMU POCCUUCKUMHU
COL[MOKYJIbTYPHBIMU ¥ JIyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU, IIPUHATBIMU B
o0IIecTBE NpaBWIaMH W HOpPMaMM IIOBEIEHUS U CIOCOOCTBYIOT IIpoleccaM
CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALAN O0yYarOIUXCsl.

JIMYHOCTHBIE ~ pPE3yJabTaTbl  OTPa)XKalOT  TOTOBHOCTh  OOYyYaromuxcs
PYKOBOJCTBOBATbCS CUCTEMOM IIO3UTUBHBIX LIEHHOCTHBIX OpPUEHTALlU U
pacIIMpEHNE ONbITA ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) narpuoTH4ecKOro BOCIHHMTAHUA: [EHHOCTHOTO  OTHONIIEHUS K
OTE€YECTBEHHOMY KYJIbTYPHOMY, HWCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO,
MOHMMAHUSl 3HAYCHUS] XMMHYECKONW HAyKW B >KU3HM COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MHGOpPMAIIMEN O MepeaOBbIX JOCTUKEHUAX U
OTKPBITHASIX MUPOBOM M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTU B HAYYHBIX
3HaHUAX 00 YCTPOMCTBE MHpa U OOIIECTBA; 2) TPAKAAHCKOr0 BOCIIMTAHUS:

MPEJICTABICHUSI O COLMAJbHBIX HOPMax W IMPaBUIAX MEXKINYHOCTHBIX

OTHOIIEHUHN B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JAPYrHX  BUAAX
JEATEIIbHOCTH, TOTOBHOCTU K pPa3HOOOpa3HOM COBMECTHOW MAEATENbHOCTH MpU
BBITIOJIHGHUM YYEOHBIX, ITO3HABATENIbHBIX 3aJ]1a4, BBHIMIOJHEHUH XHUMHYECKHX
HKCIIEPUMEHTOB, CO3/IaHUN YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TMpoIecce HATOM y4eOHOM NesTeIbHOCTH, TOTOBHOCTU
OLICHUBAaTh CBOE TMOBEJCHUE M TMOCTYNKHM CBOUX TOBApPUILECH C MO3ULUAH
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUYETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;
3) LEHHOCTH HAYYHOr0 TIO3HAHUSI: MHUPOBO33PEHUYECKHUE MPEACTABICHUA O
BEIIECTBE U XUMUYECKOW PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAYKA M COCTABIISIIOIINE
OCHOBY JIJIs1 MOHUMAaHUs CYI[HOCTH HAy4HOM KapTHHBI MHUpa, MpeACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUS NPUPOJABI, B3aWMOCBA3SIX YEJIOBEKA C
MPUPOJHOM CPEIOHM, O PpOJU XWMHUHA B TMO3HAHUM OTUX 3aKOHOMEPHOCTEH;
M03HABATEIbHBIE MOTUBBI, HAMPABJICHHBIC HA MTOTyY€HUE HOBBIX 3HAHUH T10



XUMUHU, HE0OXomuMmble JjIsi OOBSICHEHHS HAOJIO/IaeMbIX TPOIECCOB U SBJICHUIA,
MO3HABATEIILHON, MH(POPMAIIMOHHOW W YHTATEILCKOW KYJIbTYPhI, B TOM YHCJC
HABBIKOB CaMOCTOSITEIbHOM pabOThl ¢ y4YeOHBIMH TEKCTaMH, CIPAaBOYHOM
JUTEPATYPOH, JOCTYIMHBIMM TEXHUYECKUMH CpeACTBaMU HHGOPMAIIMOHHBIX
TEXHOJIOTHIA, HHTEPEC K OOYUYCHHUIO ¥ TIO3HAHUIO, JTI0003HATEILHOCTh, TOTOBHOCTD
U CHOCOOHOCTH K CamMoO0pa3oBaHUIO, IMPOEKTHOM M  HCCIEA0BATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIpPaBICHHOCTH U YPOBHS OOy4YeHHS B
JIAJIbHEMIIIEM;

4) ¢opvmupoBaHusi KYyJbTYPbI 3J0POBbsi: OCO3HAHHWE IICHHOCTH >KU3HH,
OTBETCTBEHHOTO OTHOIIICHHUSI K CBOEMY 370POBbIO, YCTAHOBKHU Ha 3JIOPOBBIM 00pa3
YKU3HH, OCO3HAHUE TTOCTICACTBUIN U HETIPUSATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS
aJIKOTOJIsA, HApKOTUKOB, KypEHHUs), HEOOXOIUMOCTH COOJIIOACHUS IIPaBHII
0€30IacHOCTH MPU OOpaIICHUH ¢ XUMUYECKUMHU BEIIECTBAMHU B OBITY U peaJIbHOU
KU3HU; S5) TPYAOBOr0 BOCIHMTAHUA: HHTEPEC K MPAKTUYECKOMY H3YUEHUIO
npodeccuii W TpyJda paszIMuyHOIO pojAa, YBaXKEHHWE K TPYAy M pe3yibTaTaM
TPYJAOBOM JI€STEIbHOCTH, B TOM 4YHCJIE HAa OCHOBE IPUMEHEHMS MPEAMETHBIX
3HAHUW 10 XHUMHUHM, OCO3HAaHHBIK BBIOOP HMHAWBUIYAJIbLHONH TpaeKTOpUHU
MPOJIOIKEHUS 00pa30BaHUsI ¢ YUETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K
XUMWH, 0O0I111eCTBEHHBIX WHTEPECOB 151 noTpeOHOCTEM, YCIIEIIHOMN
npoeCCUOHAIBHOM ~ JICATEILHOCTA W Pa3BUTHS  HEOOXOJUMBIX  YMEHHH,
TOTOBHOCTh aJalTHPOBATHCS B MPO(ECCHOHAIBHOW cpene; 6) 3IK0J0ruuecKoro
BOCNIMTAHUA: DKOJOTUYECKH 11€JIeCO00pa3HOe OTHOIICHUE K MPHUPOJIe Kak
HMCTOYHUKY KW3HU Ha 3emJie, OCHOBE €€ CYIECTBOBaHUS, MOHUMAaHUE LIEHHOCTH
310poBOTO M Oe3omacHOro oOpas3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHE K
COOCTBEHHOMY (PU3MUECKOMY U TICUXHYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTH
coOJII0ICHUS MPAaBUJI OE30MACHOTO MOBEICHUS MPU PabOTE C BEIIECTBAMHU, a TAKXKE
B CUTYalUsIX, YTPOXKAIOIINUX 3I0POBBIO U KU3HU JIOJEH; CIIOCOOHOCTH MPUMEHSITh
3HAHUS, MOJydYaeMble MPU HU3YYECHUU XUMUHM, IJIS PELICHUS 3ajiad, CBA3AHHBIX C
OKpYXarUIed IPUPOAHOM CPENOM, Ui TMOBBIMIEHUS YPOBHS 3KOJOTHUYECKOU
KYJBTYpPbl, OCO3HAHUS IJ100aJTBHOTO XapaKTepa dKOJOTHYECKUX MPoOIeM U MyTeu
WX PEIICHUS] TTOCPEJACTBOM METOJOB XMMHUH, YKOJOTUUECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBATbCSI UM B ITO3HABATEIbHOW, KOMMYHMKATUBHOM W COLHUAIBHOMN
MIPaKTHKE.

METANPEAMETHBIE PE3YJIBTATHBI

B cocraBe MeTampenMETHBIX pPE3yJbTaTOB BBIICISIIOT 3HAYUMBbIC IS
dbopMHpOBaHUS MUPOBO33PEHHUS  OOIICHAY4YHBIC TIOHATHS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTE3a, (PaKT, cucTeMa, MpoLecC, SKCIIEPUMEHT U JPYroe.), KOTOPhIE



UCIIONIB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeaMeTax W MO3BOJIAIOT Ha
OCHOBE 3HAaHUW M3 ATHX MPeIMETOB (OPMHUPOBATH MPEJCTABICHHUE O IEIIOCTHOM
HAayYHOW KapTUHE MHpA, U YHUBEpPCaJIbHbIC yUeOHbIE NEeWCTBUS (TIO3HABATEIbHBIC,
KOMMYHHUKAaTHBHbBIE, PETYJSITHUBHBIE), KOTOpblE 00€CleunBalOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOATEJIbHOMY IUIAHHMPOBAHUIO M OCYLIECTBJIEHUIO Y4eOHOM
NEeSITETbHOCTH.

ITo3HaBaTebHBbIC YHHBeEPCAJIbHbIE Y4eOHbIe aeiicTBus ba3oBbie

JIOTHYEeCKHe AeHCTBUA:

YMEHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS OPH OCBOCHUHU
3HAHUU: PacCKpbIBATh CMBICI XMMHUYECKUX MOHSTUN (BBLACNATH UX XapaKTEpHBIC
IPU3HAKU, YCTaHABJIMBATh B3aMMOCBSI3b C JAPYTMMM HOHSTHUSIMM), HCIIONb30BATh
NOHATHUS I OOBSCHEHUS OTAEIbHBIX (DAKTOB U SIBJICHUM, BRIOMpPATh OCHOBAHUA U
KpUTEpPUH 7151 KJacCU(UKAIIMM XMMHUYECKHX BEIIECTB M XMMHUYECKUX PEaKLUi,
YCTaHaBIMBATh IMPUYMHHO-CIICCTBECHHBIE CBSI3U MEXAY OOBEKTaMHM H3y4yeHUS,
CTPOUTDH JIOTHUECKUE PACCyKICHUsS (MHAYKTUBHBIC, AETyKTUBHBIC, 110 aHAJOTHH),
JieaTh BBIBOJIbI M 3aKJIFOUEHHSI; YMEHUE IPUMEHSTH B MIPOLIECCE MO3HAHUS TOHSITHS
(mpeaMeTHbIE W METalpeJMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
UCIIOJIb3YEMbIE B XUMHUH, NpeoOpa3oBbIBaTh IIUPOKO IMPUMEHSIEMbIE B XUMHUH
MOJIeJIbHbIE MPEACTABICHUS — XUMUYECKUN 3HAK (CUMBOJ 3JIEMEHTA), XUMHUECKast
dbopMyna W ypaBHEHHME XHMHUYECKOW pEaKkIMU — TMpU pEUIeHUH YydeOHOo-
MO3HABATEJIbHBIX 33/1a4, C YYETOM 3THUX MOJEIbHBIX MPEICTABICHUN BBISABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKU HU3YYa€MbIX OOBEKTOB — XMMHUECKUX
BEUIECTB U XUMHUYECKUX PEAKLIUN, BBISBIATH OOLIME 3aKOHOMEPHOCTH, IPUYUHHO-
CJIE/ICTBEHHbIE CBSI3U M POTUBOPEUHUS B U3y4aE€MBbIX MPOIECCaX U SABJICHUSIX.

Bba3oBble ucciienoBare/ibCKue AeiicTBUS:

YMEHHE HCIOJb30BaTh IMOCTABJICHHBIC BOIMPOCH B KauyeCTBE WHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAYECTBE OCHOBHI 1T (POPMUPOBAHUS THIIOTE3BI 11O TTPOBEPKE
MPaBUJIBHOCTH  BBICKA3BIBAEMBIX  CYXKICHUH; TMPUOOPETEHHE  OMbITa IO
IUIAHUPOBAHUIO, OPTaHU3AIMd M TPOBEACHUIO YYECHUYECKUX OKCIEPUMEHTOB,
yMEHHE HaO0aTh 3a XOJOM IMPOIecca, CaMOCTOATEIBHO MPOTHO3WPOBATH €T0
pe3ynbTar, GopMyIHpoBaTh 00OOIICHNUS ¥ BEIBOBI IO pe3yJIbTaTaM MPOBEAEHHOTO
OTIBITa, UCCIICIOBAHUS, COCTABIIATH OTYET O MPOJICTAaHHON padoTe.

Pabora ¢ undgopmanueii:

yMEHHE BBIOMpATh, AHAJIW3UPOBATH W WHTEPIPETHPOBATH HH(POPMAIIHIO
pPa3TUYHBIX BUJOB U (DOPM TMPEACTABICHHUS, MTOTYy4aeMyIO0 U3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOMYJIIpHAs ~JIUTEpaTypa XUMHYECKOTO COJEpX aHUsS, CIPaBOYHbIE
nmocoOus, pecypcel VHTEepHeTa), KPUTHYECKH OIICHUBATH IPOTHBOPEYUBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHHE MPUMEHATh PA3TUUHBIE METOJAbI M 3allpoChl MpPU IMOHCKE U 0TOOpe
uHGOpMAIlMU U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX MJI BBINOJTHEHUS
y4eOHBbIX U MO3HABATENbHBIX 3a/1au ONMPEJEIEHHOrO TUIIA, TIPUOOPETEHHUE OMBITA B
0o0JIaCTH  MCIOJIb30BaHUS  HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJbTYpPOW aKTUBHOT'O UCIIOIb30BAaHUS PA3IIMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOMPATh ONTUMANIbHYIO (POPMY MpEACTABICHUS] UHPOPMALIUU U
WUIKOCTPUPOBATh pEIIaeMbl€ 3aJayd HECIIOKHBIMU CXE€MaMH, JuarpaMMaMmi,
apyrumu  popmamu Tpadukd W WX KOMOWHAIIMSMH, YMEHUE WCIIOIh30BaTh U
aHAIM3UPOBaTh B IMpOLECCE YYEOHOW U MCCIENOBATEIbCKOM JIESITEIbHOCTU
UH(OPMAIUIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIbCKOTO XO34iCTBA M TPAHCIIOPTa
Ha COCTOSTHUE OKPY KAIOIIEeH NPUPOIHOMN CPEBI.

KoMMyHUKAaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eliCTBHUS:

YMEHHs 3a/JaBaTh BOIPOCH (B Xojae Juainora u (WIM) AUCKYCCHUH) IO
CyumiecTBy  oOcCyXJIaeMoil  TeMmbl, (QOpPMYJIMpPOBaTH CBOM  IPEAJIOKEHUS
OTHOCUTEJIBHO BBIMOJIHEHUS TMPEMJIOKEHHOW 3aJaud; YMEHHUS MPEJCTaBIATh
MOJIyYEHHbIE  pPE3YyJbTaThl IO3HABATEIBHOM  JEATENBHOCTH B YCTHBIX U
IIMCBMEHHBIX ~ TEKCTaX; JEJNaTh IPE3CHTALUI0  PE3yJbTAaTOB  BBIIOJIHECHHUS
XUMHUYECKOTO 3KCIIEpUMEHTa (J1abopaTOPHOIrO OMbITa, JIa0OpaTOPHON PabOThI MO
UCCJIEIOBAHUIO CBOWCTB BELIECTB, YYEOHOrO0 TPOEKTA); YMEHHsS y4eOHOTO
COTPYIHMYECTBA €O CBEPCTHHKAaMHM B COBMECTHOM IIO3HABATEIBHOW U
UCCIIEIOBATENbCKON JESATENIbHOCTH IMPU PEIICHWH BO3HUKAIOIIMX MpoOsieM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB U COTJIaCOBaHMs MO3UIUN (0OCYXIeHUs, OOMEH
MHEHUSMH, «MO3TOBbIE IITYPMbD), KOOPJIHWHALUS COBMECTHBIX JEHCTBUU,
OIpe/ieNIeHNe KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMOJIHEHHON padOThI U JpyTHE).

PeryasiTuBHbIC YHUBEPCAJIbHbIC y4eOHbIC 1eHICTBHUSA:

YMEHUE CAMOCTOSITENbHO ONPENENIATh LEIU JeATEIbHOCTH, MIAaHUPOBATH,
OCYUIECTBIISITh, KOHTPOJIMPOBATH U MPHU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Haubosee »(h(PeKTUBHBIE CIIOCOOBI peleHus YYeOHbIX U
IIO3HABATEJIBHBIX 33Ja4, CaMOCTOATEJIBHO COCTABJIATh WM KOPPEKTUPOBATH
MPEUVIOKEHHBIA  AJITOPUTM  JEUCTBUM IIPU  BBINOJHEHWHM 33JaHAA C Y4ETOM
MOJIYYeHHUs] HOBBIX 3HAaHM 00 HM3ydaeMblX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3yjbTaTa 3asBJICHHON LEIU, yMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPE1JIaraeMbl€ B YCIOBUU 3aJaHUMN.

HPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00S3aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW QeaepanbHOil pabdoueil mnporpaMMon,
BBIJIETISIIOT: OCBOCHHBIE OOYYaIOLIUMUCS Hay4yHble 3HAHUS, YMEHHUS U CIIOCOOBI
JNeWCTBUH, crenuduUecKue g TPEIMETHOM 00macTh «XUMHS», BHJIBI



ACATCIBbHOCTH I10 IMOJIYYCHHUTIO HOBOT'O 3HAaHHA, €ro HHTCPIIPCTAINHU,

HpeO6pa30BaHI/IIO H IIPUMCHCHHWIO B PA3JIMYHBIX y‘—Ie6HBIX M HOBBIX CUTYyallUAX.

K xonity oOydyeHus B 8 kjiacce nmpeIMeTHbIC pe3yIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIUXCS YMEHHIA:

pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHX IOHSATHI: aTOM, MOJIEKYIIA,
XUMHUYECKUU HJIEMEHT, MPOCTOE BEIECTBO, CI0XXKHOE BEIIECTBO, CMECH
(oIHOpO/IHAsT U HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJIIPHBIN 00BbEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHE, COJIb, 3JIEKTPOOTPULIATEIHLHOCTh, CTEICHb
OKHCIICHUS, XMUMHUYECKAsl peakius, KiacCU(pUKalUs peakluil: peakiuu
COCIMHEHUs, PEaKUUU PA3JIOKEHUS, pEaKUUd 3aMEIICHHS, PEAKIHUH
oOMEHa, HK30- U PHJIOTEPMHUUECKUE PEAKINH, TEIUIOBON 3PPeKT peakuuu,
AIpO aToMma, JJEKTPOHHBIM CIIOH aroMa, aTOMHas OpOWTa b, paguyc
aToMa, XUMHUYECKasl CBsI3b, MOJIAPHAsl U HETOJIIPHAs] KOBAJIICHTHAS CBS3b,
WOHHas CBA3b, UOH, KaTUOH, aHWOH, PAacTBOp, MaccoBas J0Jisl BEIECTBA
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHSITHH W
MPUMEHSThH 3TU NOHATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIB30BaTh XUMHUYECKYIO CHMBOJIMKY [JIi COCTaBieHUs (opMyi
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

OTIPEJIENISITh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHEHHSIX,
CTENEHb  OKHUCJICHHS  DJICMEHTOB B  OWHApHBIX  COEJUHEHMUSIX,
MPUHAJJICKHOCTh BEIIECTB K OMNPENEEHHOMY KJIAcCy COCAMHEHUN 10
dbopmyiiamM, BHUJ XUMHYECKOM CBs3M (KOBAJICHTHas W HWOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBath cMbicn llepuommueckoro 3akona JI. M. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TMEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX BJIEMEHTOB OT WX MojokeHus B Ilepuoguueckoil cucreme,
3aKOHOB  COXPAHEHUsI  MacChl  BEUIECTB, IOCTOSIHCTBA  COCTaBa,
aTOMHO-MOJICKYJIIPHOTO YY€HUsI, 3aKOHa ABOTaIpO;

ONMMCHIBATh M XapaKTepu3oBaTh TaOMMuHyt0 ¢opmy I[lepuonnueckoit
CUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3jinyaTh TOHATUS «IJIaBHas
noarpynna (A-rpynmna)» u «nodounas noarpynmna (b-rpynma)y», mansie u
OOJNBIIME TEPHUOJbI, COOTHOCHUTH OO0O3HAUCHHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmomuueckas cucrtemMa Xumudeckux osnemenroB JI. U.
MeHnneneeBay C YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHUS AaTOMOB



XUMHUYECKHUX JIEMEHTOB (COCTaB U 3apsl siipa, 00Iee Ynciao 3JIEKTPOHOB
Y PACIPEIEICHUE X N0 3JEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMHUYECKHE 3JIEMEHThI, HEOPraHUYECKUE BEIlEeCTBA,
XUMHUYECKHE peakuuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIMX B peakUUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOICTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPKIAsl ONMHUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KaUE€CTBEHHOIO
COCTaBa, BO3MOXKHOCTU TMPOTEKAHUS XUMHUYECKUX TIpPEBpallcHUH B
Pa3IUYHBIX YCIOBUSX;

BBIYKCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO 73JIEMEHTa Mo (¢opMylsie COEIUHEHUS,
MacCOBYIO0 JIOJIO BEIIeCTBA B PAacTBOPE, MPOBOJIUTH PACUYETHI IO
YPaBHEHUIO XUMUYECKON pPEAKIINU;

MIPUMEHSATh OCHOBHBIC OTICPAIIMHA MBICIUTEIIHPHONW JCSITCIIBHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, 000O0IleHre, CHCTEMaTU3aIuio, KiIacCUu(UKaIuio,
BBISIBJICHUE TPUYMHHO--CJICJICTBEHHBIX CBSA3€H — /I M3Y4YECHHUS CBOWCTB
BCIIECTB M XHUMHYECKUX PEAKIUHA, €CTeCTBCHHO-HAYYHBIC METOIbI
MO3HAHUS — HAOJIOJCHUE, W3MEPECHHE, MOJCIUPOBAHHUE, IKCIICPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

ClieoBaTh  MpaBWjaM  MOJb30BAHMS ~ XUMHUYECKOM  TOCYIOM U
7a00paTOpHBIM  O0OPYJIOBAaHUEM, a TaKXke TMpaBujaaM oOpalleHust ¢
BCI[ECTBAMH B COOTBETCTBHM C MHCTPYKIMSIMH TIO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OTMBITOB MO TIOJYYCHHIO U COOWUPaHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOJAa U KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C OMNPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOTO BELIECTBA,
IUIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  DKCIEPUMEHTBHI  TIO
pacro3HaBaHUIO PACTBOPOB IEJIOUEH M KUCJIOT C MOMOIIBbI0 MHIUKATOPOB
(ytakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K koniry oOyuenus B 9 kjacce npeaIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XHMHMYECKHUX ITOHATHM: XMUMUYECKUU
JJIEMEHT, aTOM, MOJEKYJa, HMOH, KaTWOH, aHWUOH, IIPOCTOE BEIIECTBO,
CJI0KHOE BELIECTBO, BAJICHTHOCTb, JJICKTPOOTPULIATEIBLHOCTD, CTEICHb
OKHCIICHUS, XUMHUECKasi pPeaKIMsl, XUMUYECKasi CBs3b, TEIIOBOM 3 deKT
peakuuu, MOJb, MOJSIPHBIM  00BEM,  pacTBOp,  DIEKTPOJIMTHI,



HEAJIEKTPOJIUTHL, AIEKTPOIUTHYECKAsT JUCCOLUMALNs, PEAKUUU HOHHOIO
oOMeHa, KaTaau3aTtop, XHMHUYECKOE€ paBHOBecHe, oOOpaTHUMble H
HEeoOpaTUMBbIE peaKIMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEJb,  OKHCIEHHE W  BOCCTAHOBJICHUE,
aIJIOTPONHUsA, aM(POTEPHOCTh, XUMHUYECKas CBsA3b (KOBaJCHTHAs, MOHHA,
MeTaJuInuecKas), KpUCTAUIMYeCKas pemeTka, KOppo3us METaIlJIOB,
CIUIaBbl, CKOpPOCTh XUMHYECKON peaklHWH, MPEAeIbHO OMyCTUMAas
koHuenTpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHWMHYECKHX MOHATHA U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIONB30BaTh XHUMHUYECKYI0 CHMBOJHKY [UJISI COCTaBJICHUS (HOpMyI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

OIPEIENATh BaJICHTHOCTh U CTENIEHb OKUCIECHUS XUMHUYECKHUX JIEMEHTOB B
COCIMHEHUAX paA3JIMYHOIO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJAacCy COEIMHEHH 1o (opmyiaM, BUA XUMUYECKON
CBs3M (KOBaJCHTHasi, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COEIMHEHMSIX, 3aps]l MOHA [0 XMMHYECKOM (popMmyse, XapakTep Cpelbl B
BOJHBIX PAaCTBOPAaX HEOPraHUYECKUX COEAMHEHUH, THUI KPUCTAIMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbich llepuonnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMMAHME: OIKCHIBaTh M XapaKTEepU30BATh
Tabnuunyto ¢opmy Ileproanueckoil cucTeMbl XMMHUYECKUX AJIEMEHTOB:
pasnuyaTh TOHSATHUS «TJIaBHas moarpynmna (A-rpynma)» u «moOodHas
noarpynna (b-rpynmna)», mansie W OOJbIIME TEPUOJBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE MMEIOTCA B MEPUOJUYECKOW Tabiuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOCHHUSI aTOMOB  XHMHYECKHUX
3JIEMEHTOB (cOCTaB M 3apsia  sjapa, oOIllee 4YHCIO DJJEKTPOHOB U
pacmpenieieHde UX 0 DJJEKTPOHHBIM CJIOSIM), OOBSCHSATH OOIIue
3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB 3JIEMEHTOB U WX COCIUHEHUN B
npezenax MajiblX NEPUOJOB U TJIABHBIX MOATPYII C YYETOM CTPOCHHS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE DJIEMEHTHI, HEOPraHMYECKHUE BEILeCTBa,
XUMHUYECKHE peakuud (10 YHUCIy M COCTaBY YYacTBYIOIIMX B peakUuU
BEILIECTB, MO TEIUIOBOMY 3 (PEeKTy, M0 U3MEHEHUIO CTETCHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUU(PUUECKHE XHUMHUYECKHUE
CBOMCTBAa NPOCTBIX M CIOXKHBIX BEIIECTB, MOJATBEPXKAAsl OINHUCAHUE



IpPUMEPAMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHMIl COOTBETCTBYIOIIHMX
XAMHUYECKUX PEAKIUN;

* COCTaBIAITb yPaBHEHUS DIIEKTPOJIUTHUYECKOM JIHUCCOLMALMU  KHCIIOT,
LIEJI0YEH U COJIEH, MTOJHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIUHA HOHHOTO
oOMeHa, YypaBHEHHsI peakKlMid, MOITBEPXKIAIOIMX CYyIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMH PA3JIMUHBIX KJIACCOB;

«  pacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIIHUM
MOCPEACTBOM COCTABJICHUS SJIEKTPOHHOTO OaiaHca STUX PEeaKIIHii;

+ TPOTHO3MPOBATh CBOWCTBAa BEUIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUSI XMMHUYECKHX TIPEBPALICHUNA B pa3IUYHBIX
YCIIOBHSIX;

*  BBIYHCTSATH OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJIAPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO 73JIEMEHTa Mo (¢opMylsie COEIUHEHUS,
MAacCOBYIO JIOJIIO BEIIECTBA B PAacTBOpE, MPOBOIUTH PACUETHl IO
YPaBHEHHUIO XUMHUECKON peaKInu;

- coOmoaarb  IpaBWia  MOJB30BAHUSA  XMMHUYECKOW  MOCYAOM |
7a00paTopHbIM  O00OpYy/IOBaHMEM, a TakKe IMpaBwia oOpalieHus C
BEUIECTBAMH B COOTBETCTBUM C MHCTPYKIUSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XHUMHUYECKHUX OIBITOB IO TMOJYYEHHI0 U COOMpaHUIO
ra3zo00pa3HbIX BEIIECTB (aMMHUaKa U YIJIIEKUCIIOro ras3a);

« TMPOBOJUTH  PEAKIUH, TMOATBEPXKIAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIMBITHBIM MYTEM XJIOPHUI-, OpOMU-,
noaua-, kapOonat-, docdar-, cumukar-, cyiabdar-, THIPOKCUI-UOHBI,
KaTHOHbI aMMOHHSI W WOHBI M3YYCHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

+ TPHUMEHSATh OCHOBHBIC OIEPAIMM MBICITUTEIBHON MEATEIbHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, OO0O0OIICHHE, CUCTEMATH3allli0, BBISBICHUE
MPUYUHHO-CJICACTBCHHBIX CBSI3€H — JUISI M3YyYCHUSI CBOWCTB BEIIECTB H
XUMHUYECKUX PpeaKIuid, eCTECTBEHHO-HAyYHbIC METOAbl IIO3HAHUS —
HaOJII0JICHHE, W3MEPEHHEe, MOJICIIMPOBAHKE, JKCICPUMEHT (pealibHBId M
MBICJICHHBIN ).

Oobecneyenne 0coObIX ycJa0BHil 11 o0yuawmmxcs ¢ OB3

Jlnst oOydaromumxcs ¢ 3a/1epsKKOM NCUXMYECKOr0 pa3BUTHA 00€CTICUNBACTCS
COOJTIO/IEHNE 0COOBIX YCIIOBHUIA:

Pa3BuTe moO3HABAaTEILHOW AaKTHMBHOCTH, OOCCIIEYEHNE TOJIOKHUTEILHOM
MOTHBAIIMU B Pa3IMYHBIX BUJAX JESITEIHHOCTH. PacmmpeHue u cucreMarus3aius



3HAaHUK 00 OKpYXKaloImel ACHCTBUTEIBHOCTA. Pa3BUTHE CBOWCTB MaMSATH,
BHHUMAaHWS, PA3BUTHE HATJISAHO-00pa3HOTO U BEpOATBHO-IOTHIECKOTO MBIIIICHHUS,
MpOLIECCOB  aHajiu3a, CHUHTE3a, OOOOIIeHUs, CpaBHEHMs, KIaCCU(PUKALINH,
YCTAaHOBJICHHE MPUYUHHO-CIICJICTBEHHBIX CBS3€H, BBISIBJICHUE CYIIECTBEHHBIX
MIPU3HAKOB, BOCTIOJHEHHWE TMPOOETIOB B 3HAHUAX 110 OCHOBHBIM TpeaMeTaM
(MaTeMatHke, pycckoMmy s3biky). duddepeHnnpoBanHblii moaxoa B 0OyYEHUHU C
y4€TOM MHIUBUYAIbHBIX 0COOCHHOCTEN peOeHKa.

Jlns cnaboBuaASIMX O0ydaroUMXcsi 00eCIeunBaeTCs COOJIIOAECHUE OCOOBIX
YCJIOBUU:

HuddepeHurpoBaHHbBII YW MHAMBUIAYAJIbHBIM MNOAXOJ B  OOYYEHHH.
Obecrnieyenre 0Oy4yaroUIErocsl MEeYaTHBIMU MaTepuajaMu C KpPYNHBIM LIpUPTOM;
COOIO/ICHNE peXUMa 3pUTENBbHON Harpy3kd. JlocTarouHoe ocBerieHne pabouyero
Mecta oOydaronierocsi. Mcnosib3oBaHuE BCIIOMOTraTeabHBIX cpeactB (ymbl). [lpu
IPOBEJCHUM TMPOMEKYTOYHOW aTTECTallUd U KOHTPOJIbHO-IIPOBEPOUHBIX pPaldOT
HEOOXOJUMO  aJalTUPOBaHUE TEKCTOB HHCTPYKUMA C  YYETOM  OCOOBIX
oOpa3oBaTeNbHbIX MOTPeOHOCTEN 00yyatomerocs (0oxee KpynHbld WPUPT, YETKOE
OTTpaHWYCHHE OJHOTO  3a/JaHus OT JPYroro), TNpuU  HEOOXOAMMOCTH
npenocrabiieHue aupGepeHIMPOBaHHONW IOMOIIM U YBEJIUYEHHE BPEMEHU Ha
BBITNIOJTHEHHE 3aJIaHUI.

JI1s caiadocabImammX 1 MO31HOOTJIOXIITUX 00y4aloIIUXCca 00eCTIeYuBaeTCs
co0JIroicHHuEe 0COOBIX YCIIOBUIA:

[lepBas mapra. OOecneyeHue AyOaMpoOBaHUS 3BYKOBOWM HHQpOpMaIuu
BU3yanbHOW. PerymupoBanue ypoBHA ImymMa B mnomenieHud. Omnepexaromas
MOATOTOBKA JIOMa IO YCTHBIM MpeameTaM. BoBiieueHne B KOJUICKTUBHBIC BHJIBI
JETCKON aesTebHOCTH. CTUMYNHMpPOBAHUE Pa3BHTHs TBOPUYECKOTO MOTCHIMANIA U
CaMOBBIPAYKEHHUSI 00YUaIOIIErocs.

Jlis 00y4aromuxcsi ¢ YMCTBEHHOH OTCTAJIOCTBIO (MHTEIEKTYaIbHBIMHA
HApPYLIEHUsIMH) 00ecrieunBaeTCsl COOJIIOIEHNE OCOOBIX YCIIOBUM:

dopMUpOBaHUE TMO3UTUBHOW MOTHUBAIMM K Yy4yeOHON JEsATENbHOCTH.
BripaboTka  HaBBIKOB ~ CaMOKOHTPOJII W CaMOOPraHW3allud, KOPpEeKUus
3pUTENIBHOTO  BOCHPHSTHS,  pa3BUTHE  MNaMATH, BHHMMaHusA.  Pa3Burtue
HarJIsIHO00Pa3HOr0 M BEepOAIbHO-JIOTUYECKOTO MBIILIEHHUS, MTPOLIECCOB aHaIu3a,
CUHTE3a, 000011eHus, CpaBHEHUS, KJ1Iaccu(UKaIuu, YCTaHOBJICHUE
NPUYUHHOCIEACTBEHHBIX  CBSI3€H, BBIACIEHUE  CYIIECTBEHHBIX  MPU3HAKOB.



Pacmmpenue 3Hanuit 00 OKpy»Karomeil AeicTBUTEIbHOCTH. Pa3BuTHE COIMAIbHO-
ObiTOBOM oOpueHTaluu. CoONlIoficHuE peXuMma Tpylda U OTIbIXa C Y4YETOM
HeycTON4YMBON paboTocnocoOHoCTH. [luddepeHnpoBaHHbIi MOIX01 B 00yUeHUN
C YYETOM MHAMBUAYAJIbHBIX OCOOEHHOCTEN peOeHKa.



TEMATUYECKOE IINTAHUPOBAHUE 8 KJIACC

KoanuyecTBO 4acos

Ne HaumenoBanue pasneiioB u JJieKTpOHHbIE (LU (ppPOBBIE)
n/n TeM NPOrpaMMsbl Bceero KonTpoakasie TipaxTHieckne o0pa3oBaTe/ibHbIE peCypchl
padoTbI padoThbI
Pa3nen 1. [lepBoHayajibHble XUMHYECKHE MOHATHSA
Xumusi — BaXkHas 00J1acTh
1 €CTCCTBO3HAHUA U Bubimoreka LIOK
1 NIPaKTHYECKOU IeATEeIbHOCTH > 0 2 https://m.edsoo.ru/7f41837c
YyeJsioBeKa
BemecTBa n xumMnueckue bu6nunoreka [IOK
12 peakuuu 15 1 0 https://m.edsoo.ru/7f41837c
Hroro 1o pazneny 20
Paznen 2. BaxkHelilnue npeacTaBuTe 1M HEOPraHUYeCKUX BelllecTB
Bosznyx. Kucnopon. [lonarue bubnuorexa [JOK
2.1 00 okcuaax 6 0 1 https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucimorax bubnuotexa [IOK
2.2 U COJIAX 8 0 1 https://m.edsoo.ru/7f41837c
Bona. PactBopsr. [lonsiTie 06 bubnuotexa [IOK
2.3 OCHOBAHUSX 5 1 1 https://m.edso0.ru/7f41837c
OCHOBHbIE KJIACChI bubnuotexa [IOK
2.4 HEOPraHUYECKUX COCIMHEHUI 11 1 1 https://m.edsoo.ru/7f41837c
Hroro no pazaeny 30
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Pa3nen 3. [lepuoguyecknii 3axoH u [lepuoanyeckasi cucrema xumuueckux 3jemMeHToB . M. MenaeieeBa. CTpoeHune aToMoB.

Xumuyeckasi CBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPe€aKIuu

[lepuoauueckuii 3aKOH U
31 IIepuoanueckas cucrema - 0 Bu6nuorexa [LIOK
: XUMHYEeCKHX deMeHToB Jl. U. https://m.edsoo.ru/7f41837c
Mennene-eBa. Ctpoenue aroma
XUMHYECKasI CBSI3b.
bu6mmoteka [IOK
32 OxucmurenbHo- 8 1 https:/m.edso0.ru/7f41837c
BOCCTAHOBHUTCIIBHBIC pCaKHI/II/I
bu6mmoteka [IOK
Hroro no pasaeny 15 https://m.edso0.ru/7f41837c
bu6nunoreka [IOK
Peseprroe Bpems 3 0 https://m.edso0.ru/7f41837c
OBHIEE KOJIMYECTBO YACOBIIO
[TPOTPAMME 68 4
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9 KJIACC

KounvecTBO 4acoB JIeKTPOHHbIE
No i/ HaumeHnoBaHue pa3iesioB 1 TeM (undposrie)
2 NpPOrpaMMbI Beero Kontpoabusie | IpakTndeckne | 00Pa3oBaTesbHbie
padoThI padoThI pecypcel
Pa3nen 1. BemecTBO M XUMHYECKHE peaKIUU
[ToBTOpEeHue u yrinyOneHue 3HaHuNH OCHOBHBIX bubnuoreka [IOK
11 pazzienoB Kypca 8§ kjiacca 5 1 0 https://m.edsoo.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX bu6nunoreka [IOK
12 peakumit 4 0 0 https://m.edsoo.ru/7f41a636
ONEKTPOIUTHYECKAS TUCCOLMALINS. bubnuoreka LIOK
13 XUMHUYECKUE PEAKIIMH B PACTBOpAX 8 1 1 https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/ibl M X COeTUHEHUS
OO0m1as xapaKTEPUCTHKA XUMUYECKHUX bubnuoteka [IOK
2.1 anemeHToB VIIA-rpynmsl. ["anorenst 4 0 1 https://m.edsoo.ru/7f41a636
OO11ast XapaKTepUCTUKA XUMUYECKIX
292 snemenToB VIA-rpymmbl. Cepa u eé 6 0 0 bubmorexa [IOK

COCIMHCHUA

https://m.edsoo.ru/7f41a636
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OO6m1as XxapakTepucTUKa XUMHUYECKUX

23 s1neMeHToB VA-rpynnsl. A3oT, Gocdop u ux 7 BH6H_HOTeKa HOK
COETMHEHHA https://m.edso0.ru/7f41a636
OO01mas XxapaKTepUCTHKA XUMHUYECKUX
24 3eMenTOoB [V A-rpynmbl. YIaepoa u KpeMHui 8 BH6H.H°TeKa HOK
I —. https://m.edso0.ru/7f41a636
Htoro no pazneny 25
Pa3nea 3. MeTa/JIBI M HX COeTUHEHUS
. bubmnoreka LIOK
31 Obue coficTBa MeTaI0B 4 https://m.edsoo.ru/7f41a636
5 bu6nmmoreka [IOK
3.2 Baxknelme Metamisl U UX COSIUHEHUS 16 hitps://m.eds00.ru/7f41a636
Hroro mo pazneny 20
Pa3nen 4. Xumus U oKpy:Kawias cpeaa
bubmmorexa [IOK
41 BemectBa 1 Matepuansl B )KU3HU YEJIOBEKa 3 hitps://m.edsoo.ru/7f41a636
Wroro no pazneny 3
bu6mmorexa [IOK
PeseppHoe Bpems 3 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

KanenaapHo- teMaTnyeckoe miIaHMPOBaHUE
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8 KJIACC

Koanuectn DJIEKTPOHHBIE DYHKIUOHAII
4acoB Hast
Ne IpakTHueck Aara waponie
y Tema YpPOKa p naygenus 06pa3OBaTe.ﬂbHLIe rpaMoOTHOCTDb
n/n
Koutpouabn ue padoTsl pecypebI
Bceero ble padoThI
1 Henena AHAIM3APOBATH,
IIpenmer xumuu. Posb ceHTaOps bubnnorexa LIOK | unrepnperuposars
1 XHMMHH B )KU3HH Y€I0BEKA. 1 https://m.edsoo.ru/ff0 | naunble u genath
Tena u BemecTBa d210c COOTBETCTBYIOLIHE
BBIBOBI
Ilonstue o MeTomax 1 Henens IIpem1oKKuTh CHoco0
mo3Hadus B xumuu. P.K. CeHTs0opst Hay4HOTO
3 bubmuorexa LIOK | ,ccrenopanms
2 HaKOMCTBO € 1 https://m.edso0.ru/ff0 | ranmoro sonpoca
nabopatopusmu BY30B n d227e
NpeAnpusaTUil r. TroMeHu
[TpakTruyeckas padora Ne 1 2 Henens OGbSICHUT
«IIpaBuna paboTsI B CeHTAOPsI TIOTCHIHAIIBHBIC
oo IIPUMCHCHUS
J'Ia60paTOpI/II/I 1 IPpHUEMBI bubmorexa HOK e(l;)TeCTBeHHOHay‘IHO
3 1 1 https://m.edsoo.ru/ff0
O6paHIGHI/I$I ¢ dzgd 'O 3HaHUA AJIsA
J'Ia60paT0pHHM 0250C oO1iecTBa
000pyI0BaHUEM»
YucTele BENECTBA U CMECH. 2 Henens IIpemIoXKUTh CIOCO0
a oro
Crioco0sl pasjienenus CeHTAOPS HayHHor
ucciaecaoBaHus
cMecen. bubanoreka IIOK JIaHHOTO BOIIPOCA
4 P.K.: Miciionb3oBanue 1 https:/m.edsoo.ru/ff0
d26ca

CIIOCO0OB pa3iesicHUs cMeceit
Ha MPEeINPUATHSX T. TIOMeHH
Ha MPUMEPE KOMIAHUH
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"TrOMEHBMOJIOKO".

3 Henens Onucath U OLIEHUTD
ceHTsops Croco0bI, KOTOPHIC
[TpakTuueckas padora Ne 2 Eu6 OK HCTIONB3YHOT
N HOJINOTEKA 5
«Pa3nenenue cmeceii (Ha I y4EHbIe, YTOOBI
https://m.eds00.ru/ff0 | o6ecreunts
MpUMeEpPEe OUYUCTKHU <
. d28c8 HaJEKHOCTD TaHHBIX
MTOBAPEHHOM COJIN )» = 1 JOCTOBEPHOCTS
00BsICHEeHU I
3 Henens AHaNIM3UpPOBATE,
CeHTAOpS bubnuorexa LIOK | unrepnperupoars
ATOMBI U MOJIEKYJIBI https://m.edsoo.ru/ff0 | nannbie n nenare
d2a6¢c COOTBETCTBYIOILIAE
BbIBObI
4 nenens OrLeHHUBaTh HAYYHBIE
CEHTAAOps apryMeHTHl U
X JOKa3aTeJIbCTBA U3
MMHUYECKHE DIIEMEHTHI. bubnuotexa [JOK PASIHIHBIX
3Haku (CUMBOJIBI) https://m.edso0.ru/ff0 | ycrounuxos
XUMHUYECKUX DJIEMEHTOB d2be8 (Hampumep, razera,
WutepHer,
JKypHAJIbI)
4 genens OOBSACHUTD
n CEHTAOPs BubImoTeKa 1IOK IOTCHIIMAJIbHBIC
OCTBIE U CIIOKHBIE N —
P https://m.edso0.ru/ff0 | -
BCIICCTBA 4236 €CTECTBEHHOHAY4YHO
ﬁ T'0 3HaHUA I
oOrmrecTBa
1 nenens bubnunorexa [IOK | IIpenoxuts criocod
ATOMHO-MOIIEKYIAPHOS OKTAGPSI https://m.edsoo.ru/ff0 | Hay1Horo
y4eHHUE d2d50 HCCIICI0BaHMUS

JAAaHHOT'O BOIIpOCca
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3aKO0H ITOCTOSTHCTBA COCTaBa 1 Henens AHanu3MpOBATh,
BEIIEeCTB. XUMHUECKas OKTSIGpH bubauoreka HOK UHTCPIIPETUPOBATH
10 bopmyma https://m.edsoo.ru/ffQ | AaHHbIE U KenaTh
pMYyJa. d2eae COOTBETCTBYIOIIHE
BanesTHOCTE aTOMOB - BBIBOJIBI
XHUMHYECKHUX DJIEMECHTOB
OTHOCHUTEIBEHAS aTOMHAs 2 Henens bu6mmorexa [IOK [pennoxurs
11 Macca. OTHOCUTENIbHAsS OKTSIOpS https://m.edsoo.ru/ff0 CI0CcO0 HAY4YHOTO
HCCIICAOBAHUA
MOJIEKYJIIpHAs Macca d323c a
JAaHHOT'O BOIIpOCa
2 Henens OOBSCHUTD
MaccoBas 1054 OKTSIOpA Bu6IHOTEKA LIOK MMOTECHIHAJILHEIE
IIPUMCHCHUA
12 XUMHYECKOI0 DJIEMEHTA B https://m.edsoo.ru/ff0 P
€CTECTBCHHOHAYYHO
COEIMHEHUU d350c IO 3HAHWUS IS
o01iecTBa
K 3 Henens bubnmoreka [IIOK TIpeuiokuTh
13 OHICCTRO BOIMECTRA. OKTSOpsI https://m.edsoo.ru/ffQ | crocod nay4roro
Mouns. MoisipHas macca d5230 HCCIICI0BaHHUsI
- JIaHHOT'O BOIIpoca
3 "enens OnucaTh U OLEHUTH
OKTSOPst Croco0BI, KOTOPEIE
HCHOJIb3YIOT
OU3NYECKUE U XUMUYECKHE bubmuorexa [JOK T —_—
14 SIBJICHUS. XUMHUECKas https://m.edso00.ru/ff0 | osecreunts
peakuus d37fa HanEXHOCTD JJAHHBIX
1 JOCTOBEPHOCTH
00BACHEHHIT
4 Henensa AHAIM3UPOBATH,
[Ipuznaku u  ycioBus OKTAODS bubnmnorexa [IOK | uurepnperupoars
15 MPOTEKaHUs XUMHUYECKUX https://m.edsoo.ru/ff0 | nanmsie n nenars
peaKHI/Iﬁ d3al6 COOTBETCTBYIOIINE

BBIBOIbI
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3aKOH COXPaHEHHS MACChI 4 nenens bubmuoreka [JOK IIpennoxurs
16 BEILIECTB. XUMHYCCKHE OKTAOPS https://m.edsoo.ru/ff0 | crocod rayuwroro
ypaBHEHHS d3b88 HCCICIOBAHI
JAaHHOT'O BOIIpoca
B 1 wenens OOGBACHUTH
BIYMCJIEHUS KOJIMYECTBA
, HOsIOps Bubmmorexa [[OK | MOTCHIHAIPHbIC
MaccChI B€IICCTBA I10 NPUMCHCHHUS
17 https://m.edsoo.ru/ff0
YPaBHCHUSIM XUMHUYECKUX 45708 €CTECTBEHHOHAYYHO
peakuuit == T'0 3HAHUS VIS
oO1ecTBa
Kinaccuduxkanms 1 Henens Ipennoxuts
XUMUYECKHUX peaKIuii HOSIOPsI bubmmoreka [IOK | croco6 nayunoro
18 (COC,I[I/IHGHI/ISI, pa3IoKeHus, https://m.edsoo.ru/ff0 | HCCICAOBAHMA
d3f34 JAAHHOT'O BOIIpOCa
3aMeIIeHHs, OOMeHa) =
2 Henens OnucaTh U OLEHUTH
HOSIOpst CrocoOBI, KOTOPEIC
M. B. HOMOHOCOB - B 6 OK I/ICHOJ'H)?:yIOT
19 YVIEHBIA-3HITUKIIOTIE/THACT. htlf H/I;IOTedKa I 0 y4EHBIE, YTOOBI
s://m.edso0.ru
06o61IeH e 1 d4gc4 066(').H€‘II/ITB
o HaJACXKHOCTHh JaHHBIX
CHCTEMAaTH3allHs 3HAHHI s 8
" JOCTOBEPHOCTH
00BSICHEHUI
AHanM3upoBaTs,
KonTponpHas padora Nel 2 wenens bubmuoreka LIOK | uurepnpernposars
20 o Teme «Berecrsa u 05605 https:/m.edsoo.ru/ff0 | naunbie u nenats
P d4290 COOTBETCTBYIOLIIAE

XUMHYCCKUC pCAKITUN)

BBIBOIBI
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Bo3ayx — cMech ra3os. 3 Henens IpeoxKuTh
CI0CcO0 HAYYHOTO
CocraB BO3/yXa. HOSIOPs y
HUCCIIEIOBAaHUS
Kucnopon — osnement un bubmuorexa [JOK | maunoro Bompoca
21 npoctoe BeiecTBo. O30H. https://m.edsoo.ru/ff0
P.K. Dxonornueckoe d448e
COCTOSIHHE BO3/yXa T.
Tromenm.
du3nyeckre 1 XUMHYIECKIE 3 HEOCIA Bcenomuuts 1
CBOICTBA KUCIOpOAa HOSIOPSt [PUMCHHTB
p BH6HHOTeKa L[OK COOTBCTCTBYIOIIIHC
22 (peaxuun okuceHus, https://m.eds00.1ru/ff0 | ecrectaenHonayun:
ropenue). [lonstue 06 44614 ¢ SHAHUS
OKCHIaX
Crioco6bl nosTy4eHust 4 yenens bubmuoreka [JOK OGBSICHUTD
23 KHCIIOpPO/ia B TaO0OpaTOpHH HOSI0ps https://m.edsoo.ru/ffQ | TOTCHIHATLHBIC
d497 MPUMCHCHUS
Y IPOMBILUIEHHOCTH. gad/a
CCTCCTBCHHOHAY4YHO

HpI/IMeHCHI/Ie KHCIIOpOada

IO 3HAHUSA IS
oO1ecTBa
OOBIACHUTH
MTOTEHIHATBHEIE
MPUMEHEHHS
€CTECTBEHHOHAYYHO
TO 3HAHUA OJId
oOrecTBa
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TemnoBoit a3 ekt 4 nenens OwueHHTH ¢ HayYHOM
XMMHYECKOM pEeaKIINH, HOSIOPsI TOYKH 3pEHUS
[OHSTHE O TpeamaracMoie
bubmuorexa [IOK | cioco6sr n3yuenus
24 TCPMOXUMUYECKOM https://m.edsoo.ru/ff0 | manHOrO BOIpOCa
ypaBHEHUH, IK30- U 44790
SHAOTEPMHUECKUX
peaKIusIx
TorumBo (HeTh, yroyip u 1 nenens AHaJIM3HpOBATD,
MeTaH). 3arpsi3HeHue JieKabps bubnuorexa [JOK | narepnperuposats
. AHHBIC U ACJ1aTh
25 BO3/IyXa, CIIOCOOHI €ro https://m.edsoo.ru/ff0 | 2 I
d 4C 4a COOTBCTCTBYIOIIIHC
MPEeIOTBPALECHUS =g BBIBOIEI
1 nenens OOBSCHUTD
[TpakTrueckas padora Ne 3 Zexatps Bubmnotexa [OK | MOTeHIHQIbHbIC
o teme «llonyuenue u HPUMEHEHUS
26 - https://m.edsoo.ru/ff0 | -+
CO6I/IpaHI/Ie KHucJjopoaa, €CTECTBCHHOHAYYHO
% M I'0 3HaHUA I
W3y4YEeHUE e€ro CBOMCTBY
oO1ecTBa
2 Henens BcnoMHUTh 1
Bonopox — snemeHT u JeKabps bubmuoreka IIOK | npumenuts
27 MPOCTOE BEIIIECTRBO. https://m.edsoo.ru/ff0 | coorseTcTBYIOIME
Haxoxnenue B nmpupoae d4ddo €CTECTBEHHOHAYYHbI
€ 3HaHUA
dusnueckre U XUMUYECKUE 2 Henens AHaU3MpOBATS,
CBOICTBa BOJIOPO/IA. nexabpst bu6mmoreka [JOK MHTEPIPETUPOBATH
. AHHBIC U ACJIaTh
28 TTpuMeHeH e BOIOpOTIa https:/m.edsoo.ru/ff0 | A n
d 4dd0 COOTBETCTBYIOILIIHEC

BBIBOJIBI



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

3 "Henens OLEHUTD ¢ HAYYHOH
[ToHSTHE O KHCIOTAX U nexabpst bubuorexa LIOK | rouku speris
29 https://m.edsoo.ru/ff0 | mpennaraembie
commix ds50d2 CHOCOOBI U3yUYCHHUS
JaHHOT'O BOIIpOocCa
3 Henens AHaJIU3UPOBATS,
neKaops HMHTEPIPETUPOBATH
Crioco6bl MoTyueHust Brbmiorexa [IOK | /Antibe 1 Aerar
30 https://m.edsoo.ru/ffg | COOTBCTCTRYIOMIHE
BOJIOpOJIa B 1abopaTopun d4dd0 BBIBO/IBI
[TpakTrueckas padbora Ne 4 4 genens IIpeanoxuth crocod
1o teme «llonydenue u nexabpst bubmmorexa [IOK | Hayasoro
31 CO6I/IpaHI/Ie BOJIOPO/IA, https://m.edsoo.ru/ff0 HCCICI0BaHNA
W3YyYECHHUE €r0 CBOMCTB) d4f42 HAHHOTO Bonpoca
4 yenens Pasnuuath
nexaops BOIPOCHI, KOTOPHIE
BO3MOXHO
€CTCCTBCHHOHAYYHO
MosipHbIi 00BEM I'a30B. Bubmmorexa LIOK | MeCIEA0BATE
32 https://m.edsoo.ru/ff0
3akoH ABoraapo 45426 Crenats 1
MOJITBEPIAUTH
COOTBETCTBYIOIINEC
IPOTrHO3bIL
Brruncnenus o0néma, 2 Henens Pa34aTh BOIpOCHI,
KOJIMYECTBA BEIIECTBA I'a3a SHBapSI BuGmiorexa [IOK ZSTT;?TI::H?;T;?;:;)
33 10 €ro M3BECTHOMY https://m.edsoo.ru/ff0 | uccnenosats
KOJIMYECTBY BEMIECTBA WITA d55a0

00bEMY
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2 Henens AHAIM3UPOBATH,
Beruncienus o0bEMoB SHBapsI bubmorexka LIOK | unrepnperuposars
34 ra3oB [10 ypaBHEHUIO https://m.edsoo.ru/ff0 | nannsie u nenats
peaKurH Ha OCHOBE 3aKOHA d5708 COOTBETCTBYIOIIE
BBIBOAbI
00BEMHBIX OTHOIIIEHHUI
ra3oB
dusnueckre U XUMUYECKUE 3 Henens OOBACHUTE
cpoiictBa Boabl. P.K. STHBaps MOTCHIHAIIHBIC
IIporiecc OYUCTKU BOABI HA Bubmuoreka [[OK | MPHMeHeHHA
35 https://m.edsoo.ru/ffp | CTECTBCHHOHAYHO
Bo03a00pax r. TromeHH d587. : : Fo SHAHHS IS
(TromeHckuil BojtokaHa) aoera oburecTBa
3 Henens BcrioMHUTH U
CocTaB OCHOBAaHHH. SAHBApS bu6mmorexa IIOK | npuverurs
36 https://m.edsoo.ru/ff0 | cootserctyromme
[ToHsiTHE 00 MHIUKATOpaX 45962 eCTECTBEHHOHAYHE]
€ 3HaHUsA
Bopa xak pactBoputens. 4 nenens AHanm3upoBarts,
HaCLIH_IeHHBIe u ;[HBap;[ HUHTEPHPETUPOBATH
JAHHBIC U ACJIaTh
HEHACHIIIEHHBIE PACTBOPHI. COOTBETCTBYIOIHE
MaccoBast 10515 BEIIeCTBA B BBIBOJIBI
pacTBOpe. bubmuorexa [JOK
37 https://m.edsoo.ru/ff0

P.K. [IpurotoBnenue
JIEKapCTBEHHBIX IIPENapaToB
Ha (papMaleBTHYECKUX
MpEeANpPUATHSX I. TIOMEHHN.

d5b40
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[IpakTrueckas pabora Ne 5 4 menens OO6BACHUTH
o teme «IIpuroroBieHme AHBApS TOTCHIHMATBHPIC
. o IIPUMCHCHUA
PacTBOPOB C ONPEACICHHOU bubmmorexa HOK e(I;)TeCTBeHHOHay‘{HO
38 i i https://m. Tu/ff
MaCcCOBOH H0JICU d5p§ //m.gds00.ru/ffo T'0 3HAHUA I
pacTBOPEHHOTO BEILIECTBAY doeba obiecTBa
1 senens BcrioMHauTE M
39 KonTponbnas padorta N2 bu6muoreka [IOK
MPUMCHUTDH
o TeMe «Kucnopog. teBpas https://m.edso0.ru/ff0 | cootercTBYyIOmIUE
B B d6342 €CTECTBEHHOHAYYHBI
oaopoa. boaa» € 3HaHuA
1 nenens OOBSICHUTE
Oxkcuabl: COCTasB, dbespans Bubnrorexa HOK HOTEHIMAIbHBIE
IIPpUMCHCHUA
40 KJaccuukanus, https://m.edsoo.ru/ff0 | -+
CCTCCTBCHHOHAY4YHO
HOMCHKJIATypa d664e o 3HaHUS JJIs
oO1ecTBa
[Tonyuenue u Xumuyeckue 2 Henens OLEHNUTE ¢ HAYYHOM
CBOMCTBA KMCIIOTHBIX despans bubmuotexa [JOK | Touku 3perns
5
41 https://m.edsoo.ru/ff0 | npearaemble
OCHOBHBIX U aM(OTEPHBIX d664c BT —
OKCHI0B JAaHHOI'O BOIIpoca
2 Henens AHaITM3HPOBATH,
OcHOBaHUs: COCTaB, bespans bubnmnorexa [IOK | unrepnperuposars
42 Knaccuukanus, https://m.edsoo.ru/ff0 | nanxbIe U nenaTH
HOMCHKJIaTypa dé7ca COOTBETCTBYIOLIIUE
BBIBObI
3 Henens bubmorexa [JOK | [Ipeanoxutrs criocod
43 [Tonyyenue n xumMu4yeckue depas https://m.edsoo.ru/ffQ | Hay4Horo
CBOWCTBa OCHOBAHU I d67ca MCCIIEIOBAHHS

JIAHHOT'O BOIIpOCa
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3 Henens OOBSICHUTD
Kucaotsl: cocTas, (erpans Bubnmorexa LIOK HOTEHIUAIbHbBIE
44 KIaccuuKanys, https:/m.eds00.ru/ffo | oo
dfoe? €CTECTBEHHOHAYYHO
HOMCHKJIATypa diees T'0 3HaHUA IS
oO1ecTBa
4 wenenst Paznuyars BOPOCHI,
[TonydyeHre 1 XUMHYECKUE espas bu6mmorexa IIOK | xoropere Bosmoxo
45 CBOMCTRA KHCIIOT https://m.edso0.ru/ff0 | ecrecrBerHOHayuHO
dfee2 HCCIIEI0BATh
Comnu (cpemanue): 4 genens AHanu3upoBaTh,
HOMEHKJIaTypa, CII0COObI (beBpais bubnmorexa [JOK | uarepnperuposats
46 MOy HEHHS, XHMIHECKHE https:/m.eds00.ru/00 | AAHHEIE i JcnaTh
o adg 47 4 COOTBCTCTBYIOIIIHC
CBOUCTBA - BBIBOJbI
[TpakTraeckas padbota Ne 1 Henemns AHaJIM3MpPOBAT,
6. Penienue Maprta MHTECPHIPECTUPOBATH
JKCIIEPUMEHTAIIBHBIX 33144 Bubmiorexa LHOK izzf;icij;iize
47 mo TeMe «OCHOBHBIE KJIaCChI https://m.eds00.ru/00 BBIBOIbI
HEOPraHUYECKUX adob7c
COETUHEHU I
r OOBSCHUTD
CHETUYECKasi  CBS3b BuGmorexa LIOK HOTeHIHATBHBE
MEXIY KJ1accaMi 1luenens IPUMCHEHISL
48 https://m.edso0.ru/00 P
HCOPraHN4YCCKUX MmapTa 2d9a50 €CTECTBEHHOHAYYHO
coe I[I/IHCHI/Iﬁ e T'0 3HAHUS IJIsd
oOrrecTBa
2 Henens BCIIOMHUTB U
O6Go6uienune u MapTa bubnnoreka [IOK | npumennts
49 ., https://m.eds00.ru/00 | cooTBeTcTBYIOIME
CHCTEMAaTHu3aIys 3HaHUM
ad9ch2 €CTECTBEHHOHAYYHBI

€ 3HaHHU
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KonTponbHas padorta Ne3 2 Henens AHanu3upoBaTh,
1o TeMe "OCHOBHEIE KJIACCEI MapTa bubmuoreka [JOK UHTEPIIPETUPOBATE
50 HEOpraHHYECKHX https://m.eds00.ru/00 | AHHEIS U KeTaTh
o adge 1a COOTBETCTBYIOILINE
COCTMHECHHI alde d BBIBOJEI
[TepBbie MONBITKH 3 Henens MapTa O1eHNUTH C HAYYHO
TOYKHU 3pCHUA
K1acCHUKauu Bubmioteka IOK | noeneaonm
51 XAMUYECKHUX IJICMEHTOB. https://m.edso0.ru00 | erocots: mayerus
IlonsaTue o rpynmax adoffa JIAHHOT'O BOIIPOCa
CXOJHBIX 3JIEMEHTOB
[Tepuonnueckuii 3aKoH U 3 Henens MapTa ITpennoxuts
5 [epuoauueckas cucremMa bubmmorexa [IOK crioco6 Hay4HOro
3 https://m.edsoo0.ru/00 UCCIeN0BaHMA
XUMHYECKHX JIEMEHTOB /]. adas2c JaHHOTO BOMpoca
. MenneneeBa
HepI/IO,[[BI, TPYIIIHI, 1 uwenens Bubnuoreka ]_[OK AHaAIN3UPOBATH,
53 HMOATPYMIIBI https://m.edso00.ru/0Q | HHTCPIPETHPOBATL
JAHHBIC U OCJIaTh
anpens adab2c COOTBETCTBYIOILUE
BBIBOIbI
1 nenens bubmmorexa [JOK TIpemnoxuTb
54 CTpoeHI/Ie atromoB. CocraB anpess https://m.edsoo.ru/OO croco0 HAayIHOTO
aTOMHBIX sifep. M3oTormbl ada342 HCCIIeI0BAHNUS
- JIaHHOT'O BOMpoca
CtpoeHue 2IIEKTPOHHBIX 2 Heyterst BCHOMHUTE 1
anpeis MIPUMEHUTD
000JT0YCK aTOMOB p Bu6mioreka [IOK cooTmeTCTBytOMLIC
95 3JIEMEHTOB https:/m.eds00.ru/00 | ecrectrennonayumbr
[Iepronnueckoii CUCTEMBI ada6bc € 3HaHus

. . MenneneeBa
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XapaKkTepHUCTHKa 2 Henens AHanTM3UpOBATE,
anpers HMHTEPIPETHPOBATH
XHMHYECKOT0 3JIEMEHTA 110
bubmnoreka LIOK | 1o4iie u nenats
56 €ro NOJIOKCHHIO B https:/m.eds00.ru/00 | coorsercrayiomme
[Tepuoaunueckoii cucreme ada824 BBIBOIBI
. . MenneneeBa
3HavyeHUE 3 Henens OLUEHHUTD C HAy4HOI
TOYKHU 3PCHUA
[eproaruecKoro 3aKoHa anpers P
npeaiaracMbic
A paSBHTHﬂ HayKH u CIIOCOOBI HN3y4YCHUA
npaktuku. . . JIAHHOTO BOTIPOCA
Menzenees — ydu&HbIi Bubmorexa HOK
57 ’ https://m.edso0.ru/00
neaaror u rpaxaanuH. P.K. adaose
DKCcKypcus B
TrOMEHCKYIO 00JIaCTHYIO
6ubmuorexy um. .M.
MenneneeBa
3 "enens AHaM3UpOBATh,
ONeKTPOOTPULIATEIBHOCTD anpes bubmorexa LIOK | unrepnperuposars
58 aTOMOB XHUMHYECKHUX https://m.edso00.ru/00 | 1aHHBIE U JeNaTh
3JICMCHTOB adaab8 COOTBETCTBYIOIIUE
BBIBOIbI
59 HNonnasg xuMuueckas cBsI3b 4 genens bubmmnoreka [IOK ITpennoxurs
anperst https://m.eds00.ru/00 | croco6 Hayusoro
adac34 HUCCIEI0BaHUs
JAHHOTO BOIPOCa
4 nenens AHanTM3MpOBaTHh,
KoBaseHTHAS MONAPHAS anpesst bubnuotexa [IOK | unrepnpernposars
60 https://m.eds00.ru/00 | maxHbIE U nENaTH
XHMHYECKas CBS3b adaab3 S ———
BBIBOIbI
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1 mepens mas | bubnmoreka [IOK
61 Kosanentras nenonspuas https://m.edso0.ru/00
XUMHUYECKasl CBSI3b adaab9
Bcenomuuts u
bu6muoreka LIOK | npumenuts
62 CreneHb OKUCIICHUSI 1 Hepena mag | https://m.eds00.ru/00 | cooTBeTCTBYyIONIHE
adae?28 €CTECTBEHHOHAYYHbI
- € 3HaHUA
OKMCIUTETbHOBOCCTAHOBUTEIILHBIE 2 mwenens Masg | bubnumoreka [JOK
63 peakuuu https://m.edso0.ru/00
adb076
2 Heness Mas O1IeHUTH C HAYYHOM
bubnuoreka LIOK | rouxu spenns
64 OKuCIUTEIN U BOCCTAHOBUTEIIN https://m.edso0o.ru/00 | npennaraemsie
adb076 CHOCOOBI U3yUCHHS
- JAaHHOT'O BOIIpOCa
3 "Hexend Mas AHanu3upoBarts,
KonTponbnas padota Ne4 o teme bubmuorexa [IOK | unrepnperuposars
65 «Ctpoenue atoma. XuMHYECKas https://m.eds00.ru/00 | nauHbIe U nenaTh
CBSI3b» adb486 COOTBETCTBYIOIIHE
BBIBOIbI
PesepBHelIit ypok. O600111eHNE 1 3 Hezmensi masi | bubnmoreka [JIOK | Ilpeanokuts crioco6
66 cUCTEMATH3aLMs 3HAHUM https://m.edsoo.ru/00 | Hay4Horo
adb33C HUCCIICOJOBAHUA
JAHHOTO BOIpOCa
PeseprubIil ypok. O60061eHIE 1 4 nenens Mas| bubnmoreka IJOK AHanu3upoBars,
67 CHCTEMATH3ALMs 3HAHUM https://m.edso0.ru/00 | MHTEPIIPETHPOBATL
ad9Cb2 JaHHBIC U AcJ1aTh
COOTBETCTBYIOIIIUE

BBIBOJIBI
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. 4 genens Mast AHAITM3UPOBATH,
PesepBHbIit YPOK. bubnuoreka LIOK | uarepnpernposars
68 O0o0061menne u 1 https://m.edsoo.ru/ff0 | nauuse u gemats
CUCTEMATU3alMs 3HAHUU d61c6 COOTBETCTBYIOLIHE
BBIBOAbI
OBIIEE KOJIMYECTBO YACOB 63

1O ITPOI'PAMME
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9 KJIACC

Koun4yecTBO 9acoB JIeKTPOHHbIE DOYHKIHOHAJ
Ne IpakTuyec Jlara uupposbIe bHasI
Tema ypoka
/i yp Beero KOHTpOﬂBH e M3yueHHsl 06p330BaTeanbIe IrpaMOTHOCTD
ble padoThI ecypehbl
P padoTsbI pecyp
Ilepronnueckuii 3aK0H. 1 Henens AHaTM3UpOBAT,
[Tepunonnueckas cuctema CEHTSOPsI bubnuorexa [JOK MHTEPIPETUPOBATh
1 1 https://m.eds00.ru/00adb | AiauHbIe 1 eiaTh
XUMHUYECKHX AJIEMEHTOB coe CooTBETCTBYIoMIE
J. . MenneneeBa BBIBOTBI
3aKOHOMEPHOCTH B 1 venens [penoxuTh
U3MEHEHHU CBOWCTB CEHTAOPsI bubmoreka [IOK CIocO6 HayIHOTO
. HCCIICOOBaHUA
2 XHMITYECKHX SIEMCHTOR 1 https://m.edsoo.ru/00adb
o 6b6 JaHHOT'O BOIIPpOCa
MEPBBIX TPEX MEPUOOB =
2 Henens OOBACHUTD
Knaccudukanus 1 CeHTSIOps Bu6moreka [IOK TOTCHIMAILHbIC
IIPUMCHCHUA
3 HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb | -
€CTECTBEHHOHAYYH
HEOpPraHMYECKUX BEIIECTB 162 Or0 3HAHMS I
o0rmecTBa
Bunapl XuMHu4eckou CBSI3U 2 Henens [TpenioxuTh
Y THIBI KPUCTATIIIHYCCKHUX CEeHTs0ps bubmmorexa LIOK Croco0 Hay4HOTO
. - HCCIIEOBAHUS
4 peIIEToK 1 https://m.edso0.ru/00adb
ach JIAHHOTO BOITpOCa
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Kontponbnas padora

3 Henens

Omnucathb 1 OLIEHUTH

ceHTsaops CHIOCOOBI, KOTOPHIE
Nel mo Teme HCTIOJIB3YIOT
«IToBTOpEHUE U 1 y4&HBIE, 4TOOBI
yrayOJieHHEe 3HAaHUH 00ecneHTs
HAaACXKHOCTb JaHHBIX
OCHOBHBIX pa3/iesioB 1 ZOCTOBEPHOCTS
Kypca 8 kiacca» T —
3 Hemens AHaJIM3MPOBAT,
Knaccudukanus XMUMHUYECKHX CeHTAOpS bubmmorexa LIOK MHTEPIPETHPOBATH
peakuuii 1o Pa3IMYHBIM https://m.edsoo.ru/00adb | nanubie u genath
IIpU3HAKaM ch0 COOTBETCTBYIOIHE
BBIBOIbI
4 genens O1eHUBATh
CEHTSIOps Hay4HbIE
aprMeHTBI u
[ToHsITHE O CKOPOCTH XUMUYECKOU bubnuoteka [JOK JI0Ka3aTeNbCTBA U3
peakuunu. [loHATHE O TOMOTE€HHBIX https://m.edsoo.ru/00adb | pa3mmaHBIX
Y T€TEPOTEHHBIX PEAKLUAX e9%a HICTOYHHKOB
(mampumep, rasera,
Hurepwuer,
JKYPHAIIBI)
ITonsTHE O XUMHUYECKOM 4 wenens OOBSICHUTD
paBHOBecHH. DAKTOPBHI, BIUSAIOIINE CeHTSAOpst HOTCHIHATBHbIE
o MIPUMEHEHUS
Ha CKOpOCTL XHMIHECKOH peariii bubnmoreka [JOK €CTECTBEHHOHAYYH
H TIOJIOKCHHE XHMHUHCCKOTO https://m.edsoo.ru/00adc | oro 3HaHus A7
paBHOBeECHS 280 oGmecTBa
OKUCIINTEIFHOBOCCTAHOBUTEILHBIE 1 menens Bubmuoteka L[OK IIpennoxurs
peaxuuu OKTSIOPst https://m.edsoo.ru/00adc | crocod nayutoro
@ HCCIICJOBAHUA
JaHHOT'O BOIIPpOCa
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Teopust 31EKTPOTUTUUECKOMN 1 nenens AHanu3upoBats,
nucconuanyu. CHIIBHEIC U ClIa0bIe OKTSIOpst HHTEPIPETHPOBATH
JAaHHBIC U OcJ1aTh
anektpoautsl. P.K.
I/I COOTBETCTBYIOIIIUE
CIT0JIb30BaHUE ITOHITHE
" " bu6mmoreka [JOK BEIBOJIEI
DIIEKTPOIUT" B IPOMBIILIEHHOCTH
10 P p https://m.edsoo.ru/00adc
Ha npumepe TroMeHCKoro 468
AKKyMYJISITOPHOTO
3aBOJIA.
2 Henens bubnuoreka [IOK ITpenioxuTh
11 VonHble ypaBHeHus 1 OKTSODS https://m.edsoo.ru/00add | cmocob HaydHoro
peakiui 448 HCCIIEeIOBaHUS
JAHHOTO BOIpOCa
XUMHYECKHE CBOUCTBA 2 Henens OOBSACHUTD
KHCJIOT U OCHOBAHUH B OKTSIOpst IOTCHIUAIBHEIC
o6 bubmuoreka [IOK T —

12 CBCTC LPCACTABICHUI O 1 https://m.eds00.ru/00add | ecrecrsennonayun
AIIEKTPOITUTUICCKON 5d8 N —
IOUCCOLHAIIUN oO1ecTBa
XUMHYECKHE CBOMCTBA 3 Henens IIpennoxurs
COJIEH B CBETE OKTSIOpst Cc110co6 HayYHOTO

o6 bu6nmoreka [JOK HCCIe0BAHMS

13 TPCACTABICHII 00 1 https://m.eds00.ru/00add | sasoro ponpoca
AIIEKTPOITUTUIECCKOMN 8b2
IACCOLIHAIIAN
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3 Henens

BcnomuuTh M

[ToHsTHE O THAPOITU3E OKTSIOPst bubmiorexa [HOK TNPUMCHHTH
14 conei https://m.edsoo.ru/00add | cooTseTcTBYyIOLIHE
9d4 €CTeCTBEHHOHAYYH
bIC 3HAHUA
4 menens AHaIM3APOBATh,
O06001enne u OKTSI0pst bubnunotexa HOK HWHTEPIPETUPOBATH
15 3 . aHHBIC U JIeIaTh
CHCTEMATH3AIIIs 3HAHMI https://m.edsoo.ru/00add | x it
di2 COOTBETCTBYIOIIUE
BbIBObI
IpaxTiaeckas paGora Ne 4 Henens O1ueHNTh C HAYYHOU
1. «Pemrene OKTSOps Bu6mmorexa [IOK TOYKH 3pEHUS
16 https:/m.edsoo.ru/00add | PHIAracMbie
SKCHECPUMCHTAJIBHBIX bfa CIIOCOOBI U3y4IEHUS
3aaa4» — JaHHOI'O BOIIpOCa
KOHTpOJILHaSI pa60Ta 1 nenens Bubnuoreka I_[OK AHanu3upoBarts,
17 No2 110 Teme HOSOPsI https://m.edso0.ru/00add | HHTEPTIPETHPOBATS
a (& cla
«DNEKTPOIUTUYCCKAST ec0 FAHHBIC M JIG1aTh
COOTBETCTBYIOIIIUE
Aaucconuarims. BBIBOJbI
XUMHUYECKUE PEaKLIUU B
pacTBopax>»
OO01mas xapakTepucTHKa 1 nenmens TIpenIoXuTh CrIocod
raJloreHoB. XUMUYECKHE HOSOPs bubnnorexa [JOK HAYYHOTO
18 CBOMCTBa Ha IIPUMEPE https://m.edsoo.ru/00add | HecleA0BaHmA
fez JaHHOT'O BOIIpOCa
XJopa Tec
Xnoposogopoa. CosnsiHast 2 Henenst AHanu3upoBatb,
KHUCJIOTa, XMUMUYECKUE HOSIOpst bubmuoreka [JOK HHTEPIPETHPOBATH
19 CBOMCTBA, MMOJIyYEHHE https://m.edsoo.ru/00ade | A@HHbIE 1 A€aaTH
’ COOTBETCTBYIOIIHE

IIPUMEHEHHE

104

BBIBO/IbI
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[IpakTuyeckas padota Ne

BcrioMHuTh M

2 no teme «llonyyenue 2 Hexerns bubnuoreka [JOK IPUMEHHTD
20 CONSTHOM KHCIOTEL 8 https://m.edsoo.ru/00ade | COOTBETCTBYIOIHE
. o ’ HOA p;{ 348 €CTECTBEHHOHAYYH
n3ydeHue e€ CBOMCTBY» 279 Lle SHAHMS
Brraucnenus 1o 3uenens BcnoMHUTE U
HOSIODS IIPUMEHUTH
ypaBHe}UmsIM XUMHYECKUX p Bu6muorexa LIOK Combereraytone
21 p€aKkuuu, €CJIN OOWH U3 https://m.edsoo.ru/00ade €CTECTBEHHOHAYYH
pPEareHTOoB JIaH B U30BITKE 488 LLe SHANS
3 "enens BcnoMHuUTh 1
O611as XapaKTepHCTHKA HOSOPS bubnunoreka [JOK IPUMEHUTH
22 VIA https://m.edsoo.ru/00ade | cooTBeTCTBYIOIIHE
HICMCHTOB “TPYHIIB! 64a €CTECTBCHHOHAYYH
bIC 3HAHUA
AnnoTponHsle 4 nenens OLEeHHTB C HayIHOH
HOSIODS TOYKHU 3PECHU
MOHH@HKaHHH cepbL . P bubimoreka HOK npeagaraeMbie
23 Haxosxnenue cepsl u eé https://m.edso0.ru/00ade | criocoGer n3yuenus
COCIMHEHUI B PUPO/IE. 64a JaHHOTO Bonpoca
XuMHUYeCcKue CBONCTBA
cephl
4 Henenst AHanu3uposars,
CepoBoaopoji, CTpOECHHE, HOAGPS bubmuorexa [JOK MHTEPIIPETHPOBATH
24 buznueckue u https://m.edsoo.ru/00ade | mauHbIe u nenaTh
XMMHYECKHE CBOMCTBA 802 COOTBETCTBYIOLIUE

BBIBO/JIbI
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Oxcunpl cepol. CepHas

1 wenens

[Ipemnoxxuts ciocod

KHUCTI0Ta, (PU3HYECKUE U ZAekalpst bu6mmoreka [JOK Hay4HOTO
25 XYMUYECKHE CROMCTRA https://m.edsoo.ru/00ade | MccnenoBans
’ a28 JIAHHOTO BOTIPOCA
IPUMEHEHHE T
XUMHUYECKUE PEAKIIUH, 1 renens AHanu3MpoBaTh,
JIC)KaIIE B OCHOBE nexabps UHTEPIPETUPOBATH
JNaHHBIE U I€NaTh
MIPOMBIIIUICHHOTO CIIoco0a
o COOTBCTCTBYIOIIIUC
MIOJIyYCHHS CEPHOM
i X P bubmuoreka [JOK BBIBO/IBI
KHUCJIOTBL. XMMUYECKOE
26 https://m.edsoo.ru/00ade
3arpsA3HeHNe ) c8a
OKPYKaroIIel cpebl
COCTMHCHUSMU CEPBI
Brruncnenne MmaccoBoi 2 Henens Bbubmmoreka [IOK IIpennoxurs
27 JI0JIM BBIXOZ1a IIPOJYKTa ieKa0pst https://m.edsoo.ru/00ade | cnocob Hay4Horo
CaKIInu C8a HCCJIeA0BaHUA
peaxil T JAHHOTO BOIpOCa
OO01mas xapakTepucTHKa 2 Henens BcrnoMHEUTS 1
- nexKaops MIPUMEHUTD
feMeHTOB VA rpynnbl' p BH6HHOTeKa HOK COOTBETCTBYIOIIIUE
28 30T, paclipoCTpaHCHNC B https://m.eds00.ru/00ade | ecrecrsennonayun
npupoe, GU3NYecKue u eab Le SHAHMS
XUMHYSCKHE CBOMCTBA
3 Heaens AHaNU3HpPOBATH,
but6mmorexa [JOK
5 AMMuax, ero GuzngecKue nexabps _ I HHTEPIPETHPOBATH
9 - https://m.edsoo.ru/00adf | nannbie u nenath
1 XUMHYECKHE CBOICTBA, 004 SS———
BbBIBOJIbI

MOJIY4YCHHEC U IPUMCHCHHUC
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[IpakTuyeckas padota Ne

3 Henens

O1neHUTh C HAy4YHOU

JieKaopst TOYKH 3PCHUS
3 no Teme «llomyuenue P Bubmiorexa LIOK peuIaraeMble
30 https://m.edsoo.ru/00adf
aMMHraKka, U3y4C€HHEC €TI0 180 CIIOCOOBI U3Y9IEHHS
CBOMCTB) = JAaHHOTO BOIIPOCA
. 4 nenens AHaIM3MpOBATH,
A30THas KHCIIOTa, €€ JeKabpst bubnuorexa [IOK MHTEPIIPETHPOBATH
31 dusnueckue u https://m.edsoo.ru/00adf | nannbie u nenats
XUMHUYECKHUE CBOUCTBA 306 COOTBCTCTBYIOIIHC
BbIBObI
Hcmonn3oBanue 4 genens IIpennoxurs
HUTPATOB U COJIEH nekaops CIOCO0 HAYYHOTO
AMMOHHMS B Ka4ecTBe HCCIeNoBatHA
JTAHHOTO BOIIpOCa
MUHEpaIbHBIX
z[o6peHI/H71 XUMHUYECKOe bubmorexa [JOK
32 yHOOp ) https://m.edsoo.ru/00adf
3arpsi3HEHU
rPSI3BHEHUE ) 518
OKPY>KaIOIIIEH CpeIbl
COCTMHEHUSIMHU a30Ta
®docdop. Okenn pochopa 2 Henenst BcrnoMHuTS 1
(V) u pochopnas SHBapsI IIPUMEHUTH
KHMCIIOTa, PU3HYECKHE U Bbubnmorexa LIOK COOTBETCTBYIOIIHE
o . €CTECTBEHHOHAYYH
33 XHMITUECKHE CBOMCTEA, https://m.edsoo.ru/00adf Lo SHAHIA Y
TIONydeHue 68a
Hcnons3oBanue 2 "Henens AHanM3upoBars,
¢dochaToB B kKauecTBe SAHBaps bu6nuoreka IIOK VHTEPIPETHPOBATH
34 MHHEPAIbHBIX https://m.edsoo.ru/00adf | AaHHbIC U IEaTh
o @ COOTBETCTBYIOIIIUE
yﬂ06p CHHN. BBIBO/IbI
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3arpsi3HeHUE MPUPOTHOM
cpenst pocdaramu. P.K.
[IpuMeHeHue a30THBIX U
dbocdopHBIX y1oOpeHHii B
TEIUIMYHOM XO35IUCTBE T.
TioMeHH, 1 B CETLCKOM
XO34ICTBE.

3 "Henens OueHuTs ¢ Hay4HOHI
Yraepox, Bu6 TOYKH 3pEHUS
sSTHBaps
pacipocTpaHCHUE B P nommorexa [IOK pezaracMble
35 https://m.edsoo.ru/00adf
IIpupoac, (I)I/ISI/IIIGCKI/IC Hu doc CIIOCOOBI U3Y4CHUSA
XHMUYECKHE CBOMCTBA T AaHHOTO BOIIpOCa
Okcuapl yraepojaa, ux 3Henens AHanu3MpoBaTh,
Q)HSHHGCKI/IC " AHBaps HMHTEPIPETUPOBATH
XUMHUYECKHE CBOMCTBA. JIHTHBIC M JISHATH
3 COOTBETCTBYIOIIIUE
KOJIOTHYCCKHEC BBIBO/IbI
po0OJIeMBI, CBSI3aHHBIE C bubmuorexa [JOK
36 okcuom yraepona (1V). https://m.edso0.ru/00adf
P.K. Dkomorus r. ebe
TromeHu, ouncTKa
BO3/yXa Ha
MPEAMPUATHSIIX
. 4 nenens bubmuorexa [JOK [pennoxurs crocod
37 YronbHas KUCIOTa 1 €€ STHBAPS https:/m.edso0.ru/00aeQ | Hay4Horo
COJIn UCCJICIOBAHUA

06c

JIAHHOTO BOIPOCa
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[TpakTrueckas padora Ne 4 nenens Awuanusuposatb,
4 no teme "llonyuenue SHBapsI HHTEPIPETHPOBATH
bubmuoreka [JOK
JaHHBbIC U ICJIaTh
38 ?HGKHCHOFO rasa. https://m.eds0o.ru/00ae0 | coorsercrayromme
aueCTBEHHAs pEaKIIHs 27e BBIBOII
Ha KapOoHaT-uoH"
[TepBoHavyanbHbBIE 1 nenens [Ipemmnoxuntb
HOHSITUS 06 dbespast croco6 Hay4YHOTo
bubmuoreka [JOK HCCIeNOBARMA
39 OPTAHUACCKHX BEIICCTBAX https://m.eds00.ru/002e0 | ramsoro sompoca
KaK O COSUHEHUAX S5de
yriepoaa
Kpemuunii u ero 1 venenst BcenoMuuTh 1
coequnenus. P.K. teBpas IPUMEHHUTD
BuH3unMHCKHN 3aBOJ Bu6mmorexa LIOK ZzogjeT:Tleo;me
40 https://m.eds00.ru/00aeQ | ©°TC PCHHONAYHH
KEepaM3UTOBOI'O I'PaBHUs, ps://m. : Le SHAHISL
boranauHckuit 80a
KUPIUYHBIN 3aBOJI
[TpakTuyeckas padora Ne 2 Henenst AHanusupoBars,
5. Pernrenue q)eBpaHﬂ HHTEPIPETUPOBATH
JaHHBIC U ICJIaTh
AKCIIEPUMEHTAITLHBIX
P bu6mmoreka [IOK COOTBETCTBYIOIIHE
41 3aJa4 1o TeMe httos://m. P BBIBOJIBI
ttps://m.edsoo.ru/00ae

«BaxHeunIe HeMeTalIbl
U UX COCTUHEHUI»

bf2
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KonrposasHas padora 2 nenens OLCHUTH C Hay4HOI
Ne3 o Teme despans TOYKH 3PCHHUS
N bubmnorexa LIOK NpeuTaracMbie
42 «BaxxHeHIIIe HEMETaILTbl https:/m.eds00.ru/00a€0 | crioco6mt n3yuenus
1 UX COCAUHCHUA» €18 JAaHHOI'O BOIIpoca
OO1mast xapakTepUCTHKA 3 uenens [IpeoKuTh
CI1oco0 HAyYHOTO
XHMHYECKHUX DIIEMEHTOB teppars yd
METAILIOR bu6muoreka IIOK HCCIICOBAHHA
— . AHHOI'O BOIIpOCa
43 https://m.edsoo.ru/00ael | * P
Meraudeckas CBsA3b U 03e
MeTaJInYeCKas
KPHCTAJUINIECKas
pemiétka. uznveckue
CBOMCTBAa METAIIOB
XuMHYeCKHe CBOICTBa 3Henens BcrnoMHUTE U
METaJLIOB. thespalrst TMPAMCHH T
o BH6HHOTeKa L[OK COOTBETCTBYIOIIIUEC
44 ONEKTPOXUMHYCCKHH PsiL https:/m.edso0.ru/00ael | ecrecrpenmonayun
HaNpPsOKSHUH METaLIOB 156 R —
OO0mue crmoco0bl 4 Henens AHanu3upoBarh,
MIOJIy4YE€HUS METAJIIIOB. dbeBpas MHTEPIPETUPOBATH
Cmnasbl. Berauciienus i JIAHHDIC 1 ACTaTH
) e © bubnmoreka [JOK COOTBETCTBYHOIIHE
45 YPaBHCHUAM XUMHUHCCKHIX https://m.edsoo.ru/00ael | BbiBOsBI

peaxkuui, ecau OOUH U3
pEareHTOB COAEPIKUT
IIPUMECH

156
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[IonsaTHE 0 KOpPpO3UH 4 nenens OLEHHTB C HayIHOH
OUKH 3pEHUs
meramios. P.K. (hespasst T
y bu6mmoreka [JOK Tpe/TaraeMbie
46 Meramtyprudeckuii https://m.eds00.ru/00ael | criocoGer u3yuenus
3aBOJI «DJIEKTPOCTAIb 278 JAHHOTO BOIIPOCa
TromeHm»
1 wenens bubnuoreka IIOK ITpeaIoKuTh
47 I1e04HbIE METALTBI MapTa https://m.edso0.ru/00ael | cnocob Hayroro
4b2 HCCIICA0BAHUA
JAaHHOT'O BOIIpOCa
BcnoMmauThs 1
bubmuoreka [JOK IPUMEHUTH
OKCHIBI ¥ TUIPOKCHUIBI 1 menens
48 aDTa https://m.edsoo.ru/00ael | coorsercTByIOMIHME
HanHﬂ H KaJInA p C€CTCCTBECHHOHAY4YH
4b2 y4
bIC 3HAHUA
2 Henens AHanM3upoBars,
Illemoyno3emMenbHBIC mapra bubmuoreka [JOK MHTEPIIPETHPOBATH
49 MeTaJjbl — KalbIui 1 https://m.edso0.ru/00ael | naHHBIE U J€NaTH
MaFHI/Iﬁ SLB COOTBETCTBYIOIIIUEC
BBIBOIbI
2 "Henens MapTa O1eHUTH C HAYYHOM
Baxneiine coequHeHUS Bubmiorexa [HOK roTen herk
50 https://m.edsoo.ru/00ael | "PEHIATACMEIE
Ka.]'H)IH/Iﬂ 568 CHOCO6LI H3Yy4YCHUS
== JAHHOTO BOIPOCa
3 HEACIsI MapTa AHaJ'H/I3I/IpOBaTL,
0606menue u WHTEPIIPETUPOBATD
51 o JaHHBIC U AcJ1aTh
CHUCTEMAaTH3aLUS 3HAHUI COOTBETCTBYIOMHE

BBIBO/IbI
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JKécTkocTh BOALI U

3 Henenst MapTa

bu6mmoreka [JOK

[IpemnoxxuTs ciocod

52 https://m.edsoo.ru/00ael | HaydHOro
CrocoObI € yCTpaHEeHHS 336 HCCIIeI0BAHHUS
- JTAHHOTO BOIIpOCa
[TpakTudeckas padora No 1 Henens AHanu3upoBaTh,
6 mo TeMe "JKEcTKkoCTh ampens bu6mmoreka [JOK UHTEpHPETHPOBATh
. . AHHBIC U OCJIaTh
33 BOJBI 1 METOBI €€ https://m.edso0.ru/00ael A A
" ae8 COOTBETCTBYIOIIHE
YCTpaHCHIA T BBIBOJIBI
1 wenens BcrnoMHUTH U
anpeist bubnunoreka [JOK IIPUMCHHATD
54 AnroMuHUN https://m.edso00.ru/00ael | cooTeTcTBYOLIHE
c64 €CTECTBEHHOHAYYH
bIC€ 3HAaHUA
2 Henens BcnoMHUTS U
. bubmnoreka [IOK
AwMmpoTtepHBIE  CBOICTBa anpess I NpUMCHITD
55 https://m.edso00.ru/00ael | cooTBeTCTBYIOIIME
OKCHAA 1 THpOKeHa c64 €CTECTBEHHOHAYYH
bI€ 3HAHUA
2 Henenst bubnmoreka IIOK [IpeuIoKUTD
56 Keneso anpers https://m.edsoo.ru/00ael | c1ocob Hay4Horo
d86 HCCJIEeA0BaHUA
- JTAHHOTO BOIIpOCa
3 "enens BcrnoMHUTE U
Oxcuipl, TUIPOKCHIIBI U anpens bubnnorexa [IOK IIPUMEHUTH
57 comu xenesa (1) uxenesa https://m.eds00.ru/00ae3 | coorBercTByOIIHE
(1 5e6 eCTECTBEHHOHAYYH
bIC 3HAHUA
3 uenens AHaM3MpOBATh,
O0600menue u anpess HHTEPIIPETHPOBATH
58 o JAaHHBIC U ICJIaTh
cHUCTeMaTH3aIMsl 3HAHU I cooTBeTCTRYONIE

BBIBO/IbI
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[IpakTuyeckas padora Ne

4 uenens

O1neHUTh C HAy4YHOU

7. Pelienue ampens TOYKH 3pEHUS
9KCIIEPUMEHTATBHBIX Bubmmorexa [IOK Zgzgggiﬁ?;fmm
59 https://m.edsoo.ru/00ae3
3aJa4 110 TEMEC de8 JaHHOI'O BOIIpoca
«Baxneimme Metamibl U -
UX COCTUHEHUS»
Brraucnenus no 4 uenens AHaJIM3UPOBAT,
YPaBHEHHAM XMMHYECKHUX anpens MHTCPIPCTHPOBATH
=2 JAaHHBbIC U ICJIaTh
peaKkIui, eciiv OANH U3
6 COOTBCTCTBYIOIIIUC
€areHTOB JaH B U30bITKE
P o bubmuorexa [JOK BBIBOABI
WA COACPIKUT TIPUMECH.
60 A1eP paMect https://m.eds00.ru/00ael
Beruucnenus maccoBoit 750
JIOJIA BBIXOJ1a MPOIYKTa
peakuuu
1 Henmena mag TTpeaioKuTh
61 O6o0meHue u CI0Cco0 HaAy9IHOTO
cUCTeMaTU3alus 3HAHUN HCCIIeI0BaHMS
JAaHHOT'O BOIIpOCa
KonTponbnas pabora Benomuuts 1
Ned 110 Teme TPHMCHHTH
62 . 1 "Hexens mast COOTBETCTBYIOIIIHE
«Baxueue MeTaaabl U CCTCCTBEHHOHAYUH
UX COCTUHEHMS» ble 3HAHUS
2 "Henes Mast AHanu3upoBars,
BemectBa u Marepuansl bubmuoreka [JOK MHTEPIPETUPOBATH
63 B IIOBCEIHEBHOWM KMU3HU https://m.eds00.ru/00ae3 | maHHBEIE U AEnaTh
yenoseka. P.K. 50 COOTBETCTBYIOIIHE

BBIBO/JIbI
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IIpennpustuss  nuILIEBOU
MPOMBIITUICHHOCTH T.
Tromenu.
XUMHUYECKOE 3arpsI3SHCHUE 2 Henend Mad OLEHUTH C HAYYHO#
OKpYIKaloIIe cpeibl TOHKH SPCHIA
Py HICH CPEAHL. TpeJuIaraeMble
P.K. bubmuorexa [JOK CHOCOOBI U3YYEHHS
64 HedrenepepabarbiBaror 1 https://m.edsoo.ru/00ag4 | AaHHOrO Bompoca
€ TIPEANPHUSTHS T. 270
Tromenu
3 Henens Mas AHaIM3UPOBATh,
bubnuoreka K
Posib xumMuu B permeHun 1o HHTCPNPETHPOBATE
65 6 1 https://m.eds00.ru/00ae4 | naHHblE U AenaTh
9KOJIOTHYECKUX TIPOOIIeM 270 SSRS———
BBIBOIbI
PesepBHBIi ypoK. 3 Heneis mMast bubmmoreka [JOK [peanoxuth criocod
66 O6o6menne n 1 https:/m.edso0.ru/00aeQ | HayHoro
9 doa HUCCIICJOBAHUA
CHCTEMAaTH3aLMs 3SHAHUN dla
JAHHOTO BOIpOCa
4 gyenens mas AHanM3upoBath,
PesepBHbIil ypoK. bubnuoteka [JOK HHTEPIPETUPOBATH
67 O6o01enue u 1 https://m.edsoo.ru/00adb | maumsie u nenats
cUCTEeMaTH3anus 3HaHUI 33c COOTBETCTBYOLIHE
BBIBOIbI
4 uwenens Mas BcnomuuTs u
Pe3epBHbIil ypok. bubmuotexa [JOK MPUMEHHUTH
68 O6o6mIeHue 1 1 https://m.eds00.ru/00ad9 | cootBerctyiomme
CUCTEMATH3ALUS 3HAHUI ch2 €CTECTBEHHOHAYYH
bIC 3HAHUA
OBILIEE KOJIMYECTBO 68

YACOBIIO ITPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLUECCA OBA3ATEJBHBIE YYUEBHBIE
MATEPHUAJIbI 1JIAA YHEHUKA

» Xumus, 8 knacc/ I'abpuensn O.C., OctpoymoB WU.T"., Cnaakos C.A.,

AxunonepHoe obmectBo «M3narensctBo «lIpocsemenne»

» Xumus, 9 knacc/ I'abpuensn O.C., Octpoymos W.I'., Cnankos C.A.,
Axumonepnoe o6mectBo «M3narensctBo «lIpocBemienney» TabauIbL:
[lepnognueckas cucremMa XuMuaeckux nemMeHToB /. . Menneneena,

Ta0JMIa PACTBOPUMOCTH, JIEKTPOXUMHUYECKUH pAJT HANPSYKEHNUS METaJUIOB

METOAUYECKHUE MATEPHUAJIBI J1J151 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIiA-ypOBEHb. -
Peanuzanus-tpedoBanuii-OI' OC-0CHOBHOT0-00111eT0-00pa30BaHuUsl. -

Mertoauueckoe-mmocodue-ist-yauters. pdf

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

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

https://resh.edu.ru/ https://uchi.ru/

https://www.yaklass.ru


http://www.yaklass.ru/




