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[TOACHUTEJIBHAS 3AIINCKA

[Iporpamma no «Xumum» 18 8-9 kiaccoB pa3paboTaHa B COOTBETCTBHM C
TpeOOBAHMSIMU:

®denepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoi
depneparun» (B ACHUCTBYIONIECH pelaKIun)
npuka3za MunnpocBemienuss ot 31.05.2021 Ne 287 «O0 yTBepkKIeHHUH
dbenepaibHOTO  TOCYAapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApPTa OCHOBHOTO
o011iero oOpa3oBaHUs»;
npukaza MunnpocBemenuss ot 18.05.2023 Ne 370 «O06 yTBepkacHUH
benepanpHO 00pa30BaTEIBLHON MPOTPAMMBbl OCHOBHOT'O OOIIET0 00pa30BaHUs»;
npukaza Munnpocemenus ot 22.03.2021 No 115 «O6 yrBepxknenuu I[lopsiaka
OpraHM3alMi M OCYIIECTBJIEHUS 00pa30BaTENbHOM JEATEIBHOCTH MO OCHOBHBIM
o01ieo0pa3zoBaTeNbHbIM IporpaMMaM — 00pa30BaTEIbHBIM IIPOrpaMMam
HaYaJIbHOT'O 00IIIETr0, OCHOBHOTO OOLIETO U CPETHETO 0OIIETr0 00pa30BaHUs»;
CII 2.4.3648-20 «CaHnuTapHO-3MUIEMHOJIOTUYECKUE TPEOOBAHUS K OpPraHU3aIUsIM
BOCHHUTAHUA U OOY4YEHHUs, OTIbIXa M O3JI0OPOBJICHUA JETEM U MOJIOACKU,
YTBEPKIAEHHBIX NTOCTAHOBJIEHUEM TJIABHOTO caHUTapHOro Bpada oT 28.09.2020 Ne
28;
CanlluH 1.2.3685-21 «'urnennyeckre HOPMATUBBI U TPEOOBAHUS K 0OECIIEYECHUTIO
6e3omacHocTH U (W) OE3BPETHOCTH JIJIsl YesoBeKa (aKTOPOB CPellbl OOUTAHUSY,
YTBEPKIAEHHBIX TOCTAHOBJIEHNUEM IJJABHOTO CaHUTApHOTO Bpaya oT 28.01.2021 Ne
2,
KOHLEMLMKA TpernojiaBanusi y4deOHoro mnpeamera «Xumus» B Poccuiickoi
depnepanuu, yTBEpKIeHHOU pacnopsbkennem lIpaBurensctBa ot 09.04.2016 Neo
637-p;
y4eOHOro IUTaHa OCHOBHOTO 00IIero 0Opa3oBaHMs, YTBEPKIACHHOIO MPUKAa30M
nupektopa MAOY  IlepeBanoBckas COII ot 01. 09.2023 Ne 239-OJ ©
benepanbHON paboueit mporpaMMbl O Y4EOHOMY IPEaMETY «XUMHUS».
[Tonoxxenuss o pabouux MporpaMMax ydeOHBIX HPEIMETOB, KypCOB W MOMYJEH,
y4eOHbIX KypcoB BHeypouHoil aestenbHoctTd B MAOQOY IlepeBanosckas COILI
(mpuka3 ot 01.09.2023  Ne 246-O/)
Pabouas nporpamma OpUEHTUPOBaHa Ha LIEJIEBBIC MPUOPUTETHI,
chopmynupoBaHHble B (emepanpHO pabodeil mporpaMme BOCIHUTAHHUS W B
paboueit nporpamme Bocnutanus MAOY Ilepesanosckas COILL.

[Iporpamma 1O XuUMHUM Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHUSI OCHOBHOM
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o0Opa3oBaTeabLHOM TPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMs, IPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha OcHOBe (enepaabHOM paboueil MpPorpaMMbl
BOCITUTAHUS U C YUETOM KOHIICHIIUH MPEMNOIaBaHKsl yueOHOTO NnpeameTa « XuMusH»
B 00pa3oBaTeNbHBIX opranm3aiusix Poccuiickoit deneparuu.

[Iporpamma mo XuMuUHU JAET MOPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHUTaHUS W Pa3BUTHSA OOyYarOUIMXCS CpPEJCTBAMH Y4eOHOTO
npeamerTa, yCTaHaBJIMBAET o0s3aTeNbHOE IpeIMETHOE coJiepKaHue,
peaycMaTpPUBAET pacClpe/leNIeHHe €ro IO KiaccaM M CTPYKTYpUPOBAaHHE IO
pazienaM MU TeMaM MOpOorpaMMbl MO XUMHH, ONPEACISIET KOJIUYECTBEHHbIC U
KaueCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHYEMYIO
MOCJIEIOBATEIPHOCTh ~ M3YYEHUS XUMHUU C  YYETOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSA3€H, JIOTUKHM Yy4eOHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaromuxcs, OINpeaeisieT BO3MOXKHOCTH IpeaMera s
peanuzanuu TpeOOBaHUU K pe3yJibTaTaM OCBOCHHS OCHOBHOHM 00pa3oBaTEIbHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, a Takke TpeOOBaHUN K
pe3yabTaraM 00y4YeHHs] XMMHUM Ha YPOBHE 1IeJIel U3y4eHUs MPeIMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIHLHON JIESITEIBHOCTH OOYYarolerocss Mo OCBOCHUIO
y4e0HOTO CO/IepKaHUSI.

3HaHWE XUMHUHU CIYXKUT OCHOBOM it (OPMHPOBAHUS MHUPOBO33PEHUS
0o0y4JaroIerocs, €ro MpeaCTaBICHU 0 MaTepUAIbBHOM €IUHCTBE MHUpPA, BaXKHYIO
posib UrparoT (HOpMUPYEMbIE XUMHUEH MPEJCTABICHUS O B3aMMOIPEBPAIICHUIX
DPHEPTrUuM M 00 HSBOJIONMU BEUIECTB B MPUPOJE, O MyTSIX PEIICHUS TI00ATbHBIX
npoOJieM YCTOMYMBOIO Pa3BUTHS YEIOBEUYSCTBA — CBHIPHEBOM, SHEPreTHUYECKOM,
MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIEM 31paBOOXPAHEHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  peaiu3allid  BO3MOXXHOCTEH  JJII  CAaMOpasBUTHUS U
dbopMHUpOBaHUS KYJIbTYpPhl JUMIHOCTH, € 0011el U (PyHKIIMOHATEHON TPaMOTHOCTH;
BHOCUT BKJaJd B (OPMUPOBAHHWE MBINIJICHUS M TBOPYECKUX CIIOCOOHOCTEH
OoOy4Yarommxcsi, HABBIKOB WX CaMOCTOSITEJILHOM  yuyeOHOW  JesTEeIbHOCTH,
DKCIIEPUMCHTAJILHBIX W HCCIIEIOBATCIbCKUX YMCHHH, HEOOXOAUMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK M B MPO(ECCHOHATBHOU JEATEILHOCTH, 3HAKOMHUT CO
cnenuUKoi HAyYHOTO MBIIIJIEHHUS, 3aKJIabIBAET OCHOBBI 1IEJIOCTHOTO B3TJIsAIA HA
CAMHCTBO TIPUPOABI M YCIOBEKA, SBISICTCS OTBETCTBEHHBIM OTalloM B
dbopmHpoBaHUU €CTECTBEHHO--Hay4HOU IPaMOTHOCTH oOy4aronmxcs;
CIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHWSIM, K TPUPONE, K YEIOBEKYy, BHOCHUT CBOW BKJIaJ B OSKOJOTUYECKOE
o0Opa3oBaHHE 00yYArOIITUXCSI.



JlanHbie HampaBieHWs B OOyYEHWHW XUMUU OOCCIEYMBAIOTCS CHEIU(MUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOpBIM  SIBISIETCA — MEeAarormyecKu
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKH XMMHUHU HA ONpPEACIEHHOM dTare e
pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOI'O OOIIIETO 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOCHHME OOYYarOUIUMHUCS CUCTEMBbl TNEPBOHAYAJIBHBIX MOHATUM XUMHH, OCHOB
HEOPTaHUYECKOM XHMHUU M HEKOTOPBIX OTHAEJIbHBIX 3HAYMMBIX IOHSITHH
OPraHUYECKON XUMUH.

CtpykTypa coaepkaHusl MPOrpaMMbl 10 XUMUU cPopMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 mnoaxojia K €€ m3ydeHuto. CoAep:kaHue CKIaJbIBAETCS U3 CHUCTEMBI
IOHATUN O XUMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakiuu. O0e OSTU CUCTEMBI CTPYKTYpPHO OpPraHM30BaHbl IO MPUHLHUITY
MOCIIEIOBATEILHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUYECKHUX MPEACTABICHHI
pPa3HOro YpOBHS:

- ATOMHO--MOJICKYJIIPHOI'O YYCHHA KaK OCHOBBI BCETO €CTCCTBO3HAHMS

— Ilepuommueckoro 3akona [[. M. MenneneeBa Kak OCHOBHOIO 3aKOHA

XUMUH;

—  YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOU CBSI3H;

—  TPEACTaBICHHH 00 dICKTPOIUTHYCCKONM JHCCOIMAIlMA BEIISCTB B
pacTBOpax.

TeopeTndueckne 3HAHUSA PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JApPYyromy, BBINOJHSS (QYHKIMH OOBSCHEHUS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS W BO3MOYKHOCTEH MPAKTUYECKOTO NPUMEHEHUS U IMOJYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl 1O XUMHU  CIOCOOCTBYET  (DOPMUPOBAHHIO
IIPEACTABICHNUS] O XUMUYECKON COCTABJIIIOIIECH HAYYHOM KapTHHBI MUpPa B JIOTHKE
€€ CHCTEMHOW MNpUPOJbI, LEHHOCTHOIO OTHOLIEHHWS K HAyYHOMY 3HAHUIO H
METO/JaM TO3HaHUsA B Hayke. M3ydeHue XUMUU NPOUCXOAUT C MPUBICYECHHUEM
3HAHMM W3 paHee M3YyUYEHHbIX YYEOHbIX MpeAMeTOB: «OKpyXaroumid MUpy,
«buoinorus. 57 kiacce» U «PuU3nKa. 7 KIacc.

[Ipy wu3ydYeHMH XUMHUU TPOUCXOAUT (POPMUPOBAHHME 3HAHUI OCHOB
XMMHMUYECKON HAayKH KaK 00JIACTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKON
NEATEIbHOCTH 4YEJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPBI.
3amaya yyeOHOTO MpeAMeTa COCTOUT B (HOPMHUPOBAHMM CHCTEMBI XHUMHUYECKHUX
3HaHUW — BaKHEHIINX (DAKTOB, MOHATHUH, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUH,
JOCTYNHBIX O00OOIEHUI MMPOBO33PEHUECKOIO XapakTepa, s3blka HayKH, B



OpuoOOIIEHUHM K HaydHbIM METOAaM TIO3HAHHWS TpU H3YyYEHUH BELIECTB U
XMMHUYECKUX PEaKUUi, B (POPMUPOBAHUM U PA3BUTHUU [TO3HABATEIbHBIX YMEHUHN U
UX [PUMEHEHHH B Yy4eOHO-IIO3HABATEIBHOW M  Yy4e€OHO-HUCCIEN0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMM IpaBUJl 0O€30MacHOro oOpalleHus C BELIECTBAMHU B
ITOBCETHEBHOM KU3HH.

[Tpu M3yuyeHUn XUMHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsS BAKHOE
3HaYeHHUE NMPUOOPENN TAKUE LU, KaK:

— (opmupoBaHHE UWHTEIJICKTYadbHO pPa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHM KU3HU;

— HampaBJICHHOCTh OOy4YeHUs HAa  CHUCTEMaTHYECKOe MPHOOIICHHE
oOyyJarommxcsi K CaMOCTOSITEIbHOM TMO3HABATEIBHON NIESITEIbHOCTH, HAYYHBIM
METOJlaM TMO3HaHUs, (OPMUPYIONIUM MOTHUBALUI0 U PA3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieueHue YCIIOBHUI, CIOCOOCTBYIOIIUX PUOOPETEHUIO
OOy4yarolMMHUCSl ~ OMNbITa  Pa3HOOOPA3HOW  JEATENIbHOCTH,  IO3HAaHUS U
CaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIMH), HMEIOIINUX
YHHUBEpPCaJIbHOE 3HAYCHHE ISl PA3TTUYHBIX BUJOB JIEATEIHHOCTH;

— ¢opmupoBanue oOmEeld ¢GyHKIMOHATBHOW W €CTECTBEHHO-HAYyYHOU
I'PaMOTHOCTH, B TOM WYHCII€ YMEHHH OOBICHATh UM OICHHUBATh SIBJICHUS
OKPYXAIOIIEro MHpa, WCIONB3ysl 3HAHWSI W OIBIT, MOJYyYCHHBIE TPH H3YYCHHH
XUMUHU, TPUMEHSATh UX TMPU PEHICHUH MpoOJieM B TOBCEAHEBHOM JKHU3HU U
TPYAOBOU JIEITEIBHOCTH;

— (¢opMHpoBaHHE Yy OOYyYalOLIUMXCS T'yMAHUCTUYECKUX OTHOIICHH,
NOHMMAaHUS LIEHHOCTH XWMHYECKUX 3HAHUM s BBIPAOOTKH HKOJIOTUYECKU
1eJIeCO00pa3HOro TMOBEACHUA B OBITY U TPYIOBOW JAESITEIBHOCTH B IIEJNIAX
COXPAaHEHHUsI CBOETO 310POBb U OKPYKAIOLEW IPUPOIHON CPEbI;

—  pa3BUTHC MOTHBAIUA K OOYYCHHIO, CITIOCOOHOCTEH K CaMOKOHTPOJIIO M
CaMOBOCTIMTAHMIO HAa OCHOBE YCBOCHHUS OOIIEYETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(WIIsI U HAMPaBICHHOCTH JATbHEHIIIETO
oOy4eHus.

OOmiee YWCIO 4YacoB, OTBEIEHHBIX [UIS M3YYCHHS XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, coctaBisieT 136 gacoB: B 8 kiacce — 68 wacos (2
yaca B HEJIelN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).

COJEPKXAHUE OBYUYEHUA



8 KIIACC IlepBoHayajibHble XUMHYECKHE MTOHATHS

[Ipenmer xumun. Ponp XMMUM B KWU3HU YEJIOBEKAa. XMMHS B CUCTEME HayK.
Tena m BemecTtBa. @U3NYECKHE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHUE
BellecTB. [loHsATHE O MeTOax IMO3HaHUS B XUMHUHU. YHCTBIE BEIIECTBA MU CMECH.
CriocoObI pa3feieHust CMECEH.

ATOMBI ¥ MOJEKYJbl. XUMHYECKUE BJeMEHThl. CHMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U Cll0XKHBIE BelecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas Gopmysa. BaareHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs aToMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 107151 XUMHUYECKOT0 3JIEMEHTA B COCITUHEHUH.

KommuecTBo BemecTtBa. Monb. MonsipHasg mMacca. B3auMocBsA3b KOIM4YECTBa,
Macchbl U 4YHCIa CTPYKTYpHBIX €IuHUIl BemiecTtBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Pu3NYeCKUe U XUMUYECKHUE SIBIICHUS. XUMUYECKasl PEakiusi U €€ MpU3HaKU.
3aKOH COXpaHEHUs MAacChl BEIIECTB. XuUMUUeckue ypaBHeHus. Knaccudukaius
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii  IKCnepuUMeHm: 3HAKOMCTBO C XUMHYECKOW IOCYAOM,
npaBuiamMu padoOThl B jabopaTopuu U npuéMamMu O0OpalleHus ¢ JadopaTOPHBIM
o0opy/ioBaHMEM, U3YYE€HHE U ONucaHue (HU3NYECKUX CBOMCTB 00pasIoB
HEOPTaHUYECKUX BEIIECTB, HaOMIoJeHne (pu3nueckux (IUIaBJIeHUE BOCKA, TasHUE
JbJa, paCTUpPaHUE caxapa B CTYINKE, KUTIEHUE U KOHJIEHCALUS BOJbl) U XUMUYECKUX
(ropeHue cBeuyW, MPOKAJIMBAHUE METHOW MPOBOJIOKH, B3aHUMOJCICTBHE Mena ¢
KHUCJIOTOM) sIBI€HUH, HAOMIOJEHHWE M OINKCAaHUE NPU3HAKOB MPOTEKAHUS
XUMHUYECKUX peakluil (pa3iokeHue caxapa, B3auMOJACHCTBUE CEPHON KHUCIOTHI C
xjopuaoM Oapus, paznoxkenue ruapokcuga wmeau (ll) mpu  HarpeBanuu,
B3aMMOJICHCTBHE Kejle3a ¢ pactBopoMm comm Mmenu (ll), w3yuenuwe cmocoOoB
pa3fiefieHusi CMecel: C TMOMOIIBI0 MarHura, (UiIbTpOBaHUE, BHIAPUBAHUE,
JUCTWIIIALMS, XpomaTtorpadusi, TMpPOBEACHUE OYHUCTKM TOBAPEHHOW COJIH,
HaOJIOZICHUE W OINMCAaHUE PEe3yJbTAaTOB MPOBEIACHUS OIbITa, WLTIOCTPUPYIOIIETO
3aKOH COXPAaHEHHMSI MAaCChl, CO3JaHUE MOJIETEH MOJIEKYJI (IIaPOCTEPKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeElIeCTB

Bo3nyx — cmech razos. CoctaB Bo3nyxa. Kucnopon — aneMeHT u mpocToe
BelecTBo. HaxokneHuwe kuciiopoja B MpUpojie, (PU3NYECKHE U XHUMHUYECKUE
cBoiictBa (peakmum rtopenus). Oxcuawl. [lpumenenme xkucmopoma. CrocoObl
NOJIYYEHHUs] KHCJIOpoJa B JIA0OpAaTOpPUM M MNPOMBILLIEHHOCTH. KpyroBopot
KHciopoa B mpupoze. O30H — aioTporHas MoaupUKaIus KUCcIopoaa.



TennoBoit 3hdexT XUMUYECKOW peakiuu, TEPMOXMMUYECKHE YpaBHEHUS,
DK30- M HHAOTEPMHYECKHE pEAKUWU. TOIJIMBO: Yrojib M METaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bomopon — »snemMeHT M mpoctoe BeniecTBo. HaxokaeHuwe Bogopoja B
npupoae, (QuMdeckue W XMMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI
noxyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHCHHSIM.

dusnyeckue CcBoWcTBa BOAbl. Boma kak pactBopurenb.  PacTBOpBIL.
HacpilieHHble 1 HEHACBIIEHHBIE PACTBOPHI. PacTBOPHUMOCTH BEIIECTB B BOJIE.
MaccoBast 10J1 BEECTBAa B pacTBOpe. XUMUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpoB B MpUPOAE U B KU3HU yeiaoBeKka. KpyroBopoT BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus Heopranmyeckux coeauHennii. Oxcunbl. Knaccudukanms
OKCUJIOB:  cojieoOpa3zyroniue  (OCHOBHBIE, KHUCJIOTHbIE, aM@oTepHbie) U
HecosieoOpaszyromue. Homenkinatypa oxcujgoB. Dusznueckue H XUMHYECKUE
CBOWCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Krnaccudukaiuss OCHOBaHWW: WIENOYM U HEPACTBOPUMBIE
ocHoBaHuA. Homenknatypa ocHoBanuil. dPHU3MYECKME M XWMHYECKHE CBOWCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus xucinor. Homenknatypa kucior. Ousnyeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Pan aktuBHocTM MetamuioB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. HomeHknatypa coneil. @u3nueckue 1 XMMUUECKUE CBOMCTBA COJICH.
[TomydyeHue conen.
I'eHeTnueckas CBsI3b MEXKY KJIaCCaMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:.  KAYECTBEHHOE OINPENEIICHUE COACPKAHUS
KHCJIOpOJa B BO3JyXe, IOJy4YeHHE, COOMpaHHe, paclo3HaBaHWE U H3YUYCHUE
CBOMCTB KHUCJIOpPOJa, HAOIOJEHNE B3aUMOJICHCTBUSA BEIIECTB C KHUCIOPOAOM H
YCJIOBUSI BO3HUKHOBEHHMSI M TPEKpaIlleHUs] TOpeHus (TMokKapa), 03HAKOMJICHUE C
oOpa3llaMd OKCHUJIOB U OIKMCAaHWE MX CBOWCTB, IIOJyYeHHE, COOUpaHueE,
pacro3HaBaHWE M HW3YyYEHHE CBOMCTB BOJOpojJa (TOpeHHE), B3aUMOJCHCTBHE
Bojiopoaa ¢ okcuaom meau (l1) (BO3MOXXHO HMCHOJIB30BAaHUE BHACOMATEPUAIIOB),
HaOMoIeHNe  O0pa3IoB  BEIIECTB KOJUYECTBOM |  MOJb, HCCIEIOBAaHUE
OCOOEHHOCTEM  pacTBOpPEHHUsI BEIIECTB C  Pa3IM4YHOM  PacTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOW MACCOBOM JI0JIEM PACTBOPEHHOTO
BEILIECTBA, B3aUMOJICHCTBUE BOJbI C METAINIAMU (HATPUEM U KaJIbIIUEM) (BO3ZMOKHO
UCIIOJb30BaHUE BHUJACOMATEPHUANIOB), HCCIEIOBAaHUE OOpa3OB HEOPraHUYECKUX



BEII[ECTB PA3JIMYHBIX KJIACCOB, HAOJIOICHNE W3MEHEHUS! OKPACKU WHIUKATOPOB B
pacTBOpax KUCIOT W Iejouyed, uzyueHue B3aumojenctBus okcuna meau (Il) c
pacTBOpPOM CEPHOM KHUCJIOTHI, KHUCIOT C METaJUIaMH, PEAKIMi HENTpaIu3aluu,
MOJIy4YE€HHE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJIHOTO METajlsla JPYTUM U3
pacTBOpa COJIM, PEIICHWE SKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxHewnimne
KJIACChl HEOPTaHUYECKUX COCTUHEHUIN.

Ilepuoauueckui 3axkoH u Ilepuoamyeckass cucreMa XUMHYECKHX
yaiemMenToB /. U. MengesneeBa. CrpoeHne aToMoB. XHUMH4YeECKasl CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble TOMBITKUA KJAacCU(PUKAIMA XUMUYECKUX 3JIeMEHTOB. [lonsTHe O
rpynmnax CXOAHBIX JJEMEHTOB (IETOYHBIE U IIECTOYHO3EMEIbHBIC METAJLIbI,
raJIoreHbl, HHEPTHBIEC Ta3bl). DIEMEHThI, KOTOpbIe 00pa3yloT aM(OTEPHbIE OKCHUIbI
U TUAPOKCHUJIBI.

[lepuonuuecknii 3akoH. [leproanueckasl cuicTeMa XUMUYECKHX 3JIEMEHTOB /l.
HN.  MenneneeBa. KopoTkomepuoanas W JUIMHHONIEPUOJIHAs  (OpPMBI
[Iepuoanueckoi cucremsl xumuueckux 3yeMeHToB [[. . Menneneesa. [lepuonasl u
rpynibl. PU3NYECKHI CMBICH MOPSAIKOBOTO HOMEpPA, HOMEPOB MEPUOJA U TPYIIIIbI
DIIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnbl. Onektponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbiX 20 XHMHYECKHX  DJIEMEHTOB
Ilepuonnueckoin cucremsl . 1. Menaeneea. XapakTepuCTHKA XHUMHUYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHUsI paJuyca aTOMOB XHWMHYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM ¥ NEPUOIAM.

3nauenue [lepuoanueckoro 3akona u [leprnoandeckoil CUCTEMBI XUMUYECKHAX
DJIEMEHTOB Ul pa3BUTHs Haykh W npaktuku. JI. M. MenneneeB — yd€HbI U
rpakjaHuH.

Xumudeckass cBs3b. KoBaneHTHast (mojsipHas M HEMOJISIpHAs)  CBS3b.
DJIEKTPOOTPULIATENTLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUs.  OKHUCIMTEIBbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tpouieccrl OKUCIIEHUST U BOCCTAHOBJIECHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuil IKCnepumenm:

u3ydeHue oOpaslloB BENIECTB METAUIOB W HEMETAJUIOB, B3aWMOJCHCTBUE
TUJIPOKCUAA I[IMHKA C PAacTBOPAMHU KHCIOT M MIEJIOYEH, MPOBEICHUE OIbBITOB,
WUTIOCTPUPYIOIIUX —~ NPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUM
(ropenue, peakiyu pa3aoKeHUs, COCAMHEHNS).

Mesricnpeomemmnuwle céasu



Peanuzanuss MeXNpeaMETHBIX CBA3€H NpU WM3YYEHUHM XHMHH B 8 Kjacce
OCYUIECTBJISICTCS. 4epe3 MCIOJIb30BaHME KaK OOLMX €CTECTBEHHO--HAyYHBIX
MOHATUM, TaK U MOHITUMN, SBISIOIIMNXCS CUCTEMHBIMH JJISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAY4YHOTO LIMKJIA.

OO1ue ecTeCTBEHHO--HAay4HbIE TOHATHUS: HAyYHBIM (QakT, TUIIOTE3a, TEOpHUs,
3aKOH, AaHaJIW3, CHUHTE3, KiIacCUpUKANMsI, TEPUOIUIHOCTh, HAOJIOICHUE,
AKCHEPUMEHT, MOAECINPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, DOJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ,
W30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, AJIEKTPUUECKUI 3apsll, BELIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEILECTBA, ra3, (PU3MUECKUE BEIUYUHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, TUIAHETHI, 3B€37bl, COomHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE OPOIbI, MOJIE3HbIE
MCKOIIa€MbIE, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC BeniecTBo M XUMHYECKAS PeaKIUs

[lepnognuecknii 3akoH. [leproanyeckas cucTeMa XUMUYECKHAX JJIEMEHTOB /.
N. MengeneeBa. CtpoeHue aToMoOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUYECKUX DJIIEMEHTOB IIEPBBIX TPEX MEPHUOAOB, Kalaus, KaabUusl U HX
COCIMHEHNN B COOTBETCTBUU C IIOJIO)KEHHEM »JJIeMEHTOB B llepumonnueckon
CUCTEME U CTPOEHUEM UX ATOMOB.

Crpoenne BemiecTBa: BUAbl XUMHUYECKON CBS3M. THIIBI KPUCTAJLIMYECKUX
pPEmETOK, 3aBUCHMOCTh CBOMCTB BEILIECTBA OT THIIA KPUCTAJUIMYECKOW PEHIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUYECKUE
CBOMCTBa BEUIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIACCaM HEOPTraHWYECKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanmsa XuMHUUeCKUX peakiuil Mo pa3auvyHbIM MpU3HaKaM (110 YUCITY
U COCTaBy Yy4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3((deKTy, Mo
U3MEHEHHUIO CTETNECHEW OKHUCIIEHUS XMMUYECKUX AJIEMEHTOB, MO0 OOpaTUMOCTH, IO
YYaCTHIO KaTaju3aropa). JK30- U SHAOTEPMHUYECKHE PEAKIMH, TEPMOXUMUUYECKUE
ypaBHEHHUSI.

[Tonsitue o ckopoctu Xumuueckoud peakuuu. Ilonsarue 006 oOpaTUMBIX U
HEOOpaTUMBIX XMMHYECKUX peakiusx. [IoHsTHe 0 TOMOT€HHBIX M T'e€TepOTreHHBIX
peakuusx. llonsatne o karanmse. [loHATHE O XMMHYECKOM paBHOBeCUU. PAKTOPBHI,
BIIMAIOIIME HA CKOPOCTh XUMHUUYECKON PEAKIUU U IOJO0KEHUE XUMHYECKOTO
paBHOBECHS.



OKHCITIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIIMU,  DJICKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  pEaKIUu. CocraBneHue  ypaBHEHUH
OKHCIIUTEIPHO--BOCCTAHOBUTEIFHBIX ~ PEAKIM C  HCIOJB30BAHHEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3JIEKTPONUTHYECKOW TUCCOUMALNN. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
Karnonbl, aHnoHbl. MexXaHW3M JUCCOLMAIMM BELIECTB C Pa3IWYHbIMH BUAAMHU
XUMHUYECKOH cBs3u. CteneHp nucconuannu. CuibHbIE U CI1a0ble AJIEKTPOJIUTHIL.

Peakuny moHHOr0 0OMeHa. YcnoBUs MPOTEKAHUS PEAKIMI HOHHOTO OOMEHa,
MOJIHBIE M COKpAIEHHbIE HMOHHBIE YypaBHEHMs peakiuil. CBOHCTBAa KHCIOT,
OCHOBAHMM W COJiEd B CBET€ IMPEACTABICHHA 00 AIEKTPOIUTHUYECKOU
nucconuanuu. KauectBeHHble peakuyy Ha HOHBL. [IoHATHE O THIPOIM3E CONEM.

Xumuueckuii Ikcnepumenm:. O03HAKOMIICHHUE C MOJEIIAMHU KPUCTAJUIMUYECKUX
pPEIETOK HEOPraHWYECKUX BEIIECTB — METaUIOB M HeMeTauloB (rpaduta u
ajiMasa), CJIOXHBIX BEHIECTB (XJIOpHUAAa HATpHsl), HUCCICAOBAHUE 3aBHCUMOCTH
CKOPOCTH XHMHYECKOW PpEaKIMh OT BO3JCHCTBUA PA3NTUUYHBIX (DAKTOPOB,
UCCIIEIOBAHUE 3JIEKTPOMPOBOJHOCTH PACTBOPOB BEILIECTB, MPOIIECCA AUCCOLMAIIUN
KHCJIOT, IIeJIo4Yed W coyied (BO3MOXHO HCIOJIb30BAHUE BHJIEO MaTEpPHUANIOB),
MPOBEJICHUE OIBITOB, UJTIOCTPUPYIOIIUX MPU3HAKHU MIPOTEKAHUS PEaKIM HOHHOTO
obMmeHa (0Opa3oBaHHME OCaaKa, BBIICICHHE Taza, oOpa3oBaHHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropenue, peakiuu paszyioKEHUs, COCAUHEHUS), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IOMOIIBIO KAYECTBEHHBIX pPEAKIMM HAa HUOHBI, pElICHUE
AKCIEPUMEHTAJIbHBIX 3a]1a4.

HemeTaunibl 1 MX cOeIMHEHU S

OO6mast xapakTepucThka TragoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble CTeneHu OKUCiIeHUs. CTpoeHue M (U3NYECKHEe CBOWCTBA IMPOCTHIX
BEIIECTB — TajoreHoB. XHMHUYECKHE CBOHCTBA Ha TMpUMEpe  XJopa
(B3amMoOA€CTBHE C MeETalulaMU, HEMeTaJUlaMH, IiejioyaMu). XJIIOPOBOJOPO/I.
ConsiHast KMCIIOTa, XMMUYECKUE CBOWCTBA, MOJyYEHUE, NMpUMEHeHue. JleiicTBue
XJIOpa W XJOPOBOJIOPOJAa Ha OpPraHu3M YeJOBEKa. BaxHeuuine XJIOpuIbl U HUX
Hax0JICHUE B MIPUPOJIE.

Oo6mast xapakrepuctuka 371eMeHTOB VIA-Tpynmel. OcoOEHHOCTH CTpOeHUs
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHne u (pu3nyueckue CBOMCTBA
MPOCTHIX BEIECTB — KUCIOPOJA U Cepbl. AJINIOTPONHBIE MOAU(PUKALIMK KUCIOPOIa
U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOIOPOA, CTpOCHHE, (PU3NUYECKUE U
XUMHUUYECKUe CBOMCTBA. OKCHJBI CEpbl KaK MPEACTABUTENN KUCIOTHBIX OKCHUJIOB.
Cepnass kucioTa, ¢uU3MUECKME M XHMHYECKHEe CcBoilcTBa (oOmme Kak



IOpeICTaBUTEN Kjacca KUCIOT U crenuduyeckue). XUMHUYECKHE pEeakluu,
JeXalue B OCHOBE MNPOMBIILIEHHOTO CIOc00a TOJYyYEeHHUs] CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil kucioThl. Conu CepHON KUCTIOTHI, KAaUeCTBEHHAs peakiius Ha
cyiabdaTr-uoH. Haxoxaenue ceppl M €€ COEAMHEHUH B MpHUpoje. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpelpl COEAMHEHUSMU cepbl (KHUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmas xapakTepuctuka 31aeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIC CTEMEHU OKHUCIEHHS. A30T, paclpoOCTpaHEHHWE B MPUPO/IE,
duznyecKkre u XUMHUYECKHE CBOCTBa. KpyroBopoT a3oTa B mpupoje. AMMHAK, €ro
dusznyecKkrue 1 XUMUYECKHE CBOWMCTBA, MOJIydeHue U npuMeHeHune. Collu aMMOHUS,
X QU3NYECKUE U XUMHUECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHHS. A30THasi KUCJIOTa, €€ IMOJy4YeHHEe, (PU3NYECKUE U XUMHUYECKUE
cBOMicTBa (0OIIME KaK NpPEACTaBUTEN Kiacca KHCIOT M CHelU(pHUUEcKHe).
Hcnonp30BaHne HUTPATOB H COJIEH aMMOHHSI B KauyeCTBE MHHEPAIbHBIX
ynoopeHuii. XuMHU4ECKOe 3arpsi3HEHNUE OKPY’KAIOIIEH CPeIbl COSTMHEHUSIMHU a30Ta
(KUCIIOTHBIE JIOXKIW, 3arps3HEHHE BO31AyXa, MOuYBbl U BoJoEMOB). docdop,
aloTponuele Moaupukamuu ¢ocdopa, puUMUECKHEe W XUMUYECKUE CBOMCTBA.
Oxcup docdopa (V) u dochopHas kuciora, Guznueckue 1 XUMUUECKUE CBOMCTRA,
nosyuerue. Mcnons3oBanue GocdartoB B KaueCcTBE MUHEPAIBHBIX YI00OpEHUH.

O6mast xapakrepuctuka 371eMeHTOB |VA-rpynmbl. OcoOEHHOCTH CTpOEHUS
aTOMOB,  XapaKTEpHBIE  CTCTNCHHM  OKHCICHUSA.  YTIIEPOH,  aJUIOTPOITHBIC
MOAM(UKAIINKA, PACIPOCTpaHEHUE B TPHUPOJES, (U3HYECKHE U XHUMHYCCKUE
cBoiicTBa. Ancopouusa. Kpyrosopot yriaepona B npupojae. OKcuuabl yriaepojaa, ux
dbuznueckue M XUMHYECKHE CBOWCTBA, JEWCTBHE Ha JKUBBIE OpPTaHU3MBI,
MOJIYYCHUE W TPUMEHECHHE. DKOJIOTMYECKHE TPOOJIEMBI, CBS3aHHBIE C OKCHIIOM
yriaepoaa (1V), rumore3a T1100adpHOrO TOTEIUICHUS KJIMMara, MapHUKOBBIN
s dekr. YroapHas KucioTa U €€ coiu, X (PU3NYeCKue U XMMHUUCCKHE CBOMCTBA,
noyiydueHue u npuMmeHeHue. KadecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcrnonp3oBanne KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIICHHOCTH U CEITBLCKOM
XO3SIMCTBE.

[lepBoHavaNbHBIE TOHATHS 00 OPTraHMYECKUX BEMIECTBAX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3THJICH, alleTUJIEH, 3TAHOJ, TJIUIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MNPUPOIHBIN Ta3, HeEDTH),
NPOAYKThl WX mepepaboTku (OEH3WH), MX POJIb B OBITY W IPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMONMOTUYECKH BaXKHBIX BEIIECTBAX: KHUPAX, OEIKax, yriaeBogax — U X
poiid B OKU3HM 4YeJlOBeKa. MarepuaibHOe €IWHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCIMHEHUN.



Kpemuuii, ero ¢usnyeckue u XUMHYECKHE CBOWCTBA, MOJIY4YEHHE U
npuMmeHenue. CoenuHeHUs KpeMHHUs B npupone. OOmme mnpeacraBieHus 00
okcune kpemuus (1V) u xkpemHueBoit kuciore. CUIUKAThl, UX UCIOJIb30BAaHUE B
ObITy, B MPOMBILUIEHHOCTH. BaXkHeHIIre CTpOUTEIbHBIE MaTEpHAIbl: KEPaMHKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [IpobneMbl 0e30macHOro MCHOIb30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuii  IKCnepumenm: U3ydeHHe OO0pas3IoB HEOPraHUYECKUX
BEILIECTB, CBOWCTB COJISHOW KHCIJIOTBI, IPOBEIACHUE KAYECTBEHHBIX pPEAKIMU Ha
XJIOPUJI-MOHBI U HAONIOACHUE MPU3HAKOB MX MPOTEKAHMSI, OMBITHI, OTPa’KaIOIINE
¢u3znyecKkue U XMMUYECKHE CBOICTBA TaJIOTEHOB UM HMX COEIWHEHUH (BO3MOXKHO
UCIIONIb30BaHUE BHACOMATEPUAIOB), O3HAKOMIICHHE C oOOpa3lamMu XJIOPHIOB
(rajmoreHu10B), 03HaKOMJICHUE ¢ 00pa3iiaMu Cephbl U €€ COSTUHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), HAOJIOIEHUE Mpoliecca O0yrIMBaHUs caxapa
1oJl ACMCTBHEM KOHLEHTPUPOBAHHOW CEPHON KHUCIIOTHI, M3YYEHHE XUMHUYECKUX
CBOMCTB pa30aBJIE€HHOI CEpHOM KHUCIOTHI, TPOBEICHUE KAaUECTBEHHOW peaKIuu Ha
cyabhaTHOH © HaOmIOJeHHEe Tpu3HaKa € TMPOTEKaHHS, O3HAKOMIICHHE C
bu3nueckuMu CBOMCTBaMHM a30Ta, Qocopa U UX COECIUHEHUU (BO3MOMKHO
WCIIOJIb30BAaHUE  BHUJIEOMATEPHANIOB), oOpa3lamMu a30THBIX U (HochHOopHBIX
yaoOpeHuil, mojydeHue, coOupaHue, paclno3HaBaHUE M U3YYEHUE CBOICTB
aMMHaKa, MPoBeIeHNEe KaYeCTBEHHBIX PEaKINii Ha HOH aMMOHUS U (pocaT-uoH u
U3y4€HHUE TPU3HAKOB MX TMPOTEKAHMs, B3aUMOJEUCTBUE KOHLEHTPUPOBAHHOMN
a30THOM KHUCIOTBI C MeAbl0 (BO3MOXKHO WCIIOJIb30BaHHE BHAEOMATEPUATIOB),
U3y4eHHE MOJIele KPUCTAITMYECKHX pemETOK anmasa, rpaduta, ¢ysepeHa,
O3HAKOMJIGHHE  C  TPOLECCOM  aJcopOLMM  pacTBOPEHHBIX  BEUIECTB
AKTUBUPOBAHHBIM YITIEM M yCTPOMCTBOM MpPOTHBOrasa, MoJydeHHe, COOMpaHue,
pacrmo3HaBaHWE€ W UW3YYCHHE CBOWCTB  YIJIEKUCIOTO Tas3a, TMPOBEACHHE
KauyeCTBEHHBIX PEaKIuii Ha KapOOHAT U CHIIMKAT-UOHBI M M3YYCHHE MPU3HAKOB UX
OPOTEKaHUs, O3HAKOMJICHHE C TMPOAYKLUUEH CHUIMKATHOW TNPOMBIIUICHHOCTH,
pElIeHNe JKCIEPUMEHTANBHBIX 3a7ad Mo Teme «BakHeime HeMeTalibl U HUX
COEJIMHEHUSD.

MeTayuibl M MX COeTMHEHUS

OO1rast XxapakTepuUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUU
ux nosoxeHus B Ilepuomnueckoin cucreMe xuMmuueckux saemeHtoB . H.
MenneneeBa u crpoeHuss aroMoB. CtpoeHrne MeTaioB. MeTtamnueckas CBSI3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAas]  pelmEéTKa.  DJNEKTPOXMMHUYECKHU  psAl
HanpspKeHUN MeTaiioB. Pusnyeckue U XUMHUYECKUE CBOMCTBa MeTauioB. Obmue
cocoObl monydeHuss MertaioB. [loHSATHE O KOpPpPO3MM METAJIOB, OCHOBHBIC



CrocOOBI 3amuThl MX OT Koppo3uu. CruiaBwl (CTanb, YYTyH, JAIOPAUTIOMUHUMH,
OpoH3a) ¥ X NMPUMEHEHHUE B OBITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTaiUIbl: MoJiIoXKEeHUE B llepuoguueckoil cucTeMe XMMHUYECKUX
anemeHToB . 1. MenaeneeBa, CTpOEHME MX aTOMOB, HAXOXICHHUE B MHPHUPOJE.
duznyeckre U XMMUYECKUE CBOWCTBA (Ha mpumepe HaTpust U Kayus). OKCUIbl U
TUJIPOKCUABI HATpus W Kainus. [IpUMEHEHHE IIEeTOYHBIX METAUIOB W HX
COEJIMHEHUM.

[[lenoyno3eMenbHblE METAUIbl MarHuii W KaJbLUMH: IIOJIOXKEHHE B
[lepnognueckon cucreme xuMmuueckux iemeHToB 1. M. MenneneeBa, crpoeHune
UX aTOMOB, HaxX0XJI€HUE B npupoae. PU3NUeCKUe U XUMUYECKHE CBOMCTBA MarHus
U Kanbliusg. Baxkneimme coequHeHus Kaublusl (OKCHA, THAPOKCHI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AJIFOMUHUN: TI0J105keHNE B [leproanueckon cucteMe XUMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa, CTpOeHHE aToOMa, HaxoXKJAeHUE B Ipupoae. Pusnmyeckue u
XUMHUYECKHE CBOMCTBA altoMUHMsI. AMGOTEpHBIE CBOMCTBA OKCUA M TUIPOKCUAA
ATIOMUHHS.

Kenezo: nosmoxenue B [leproanveckoil cucreMe XMMAYECKUX 3JIEMEHTOB [l.
N. MenpgeneeBa, CTpoeHME aroMma, HaxOXAeHHWE B npupone. Pusnyeckue u
XUMHUYECKHEe CBOMCTBA *keje3a. OKCHIbl, THAPOKCUABI U cou xkene3a (1) u xenesza
(Il1), wmx cocraB, CBOWMCTBA U TIOJAYYCHHC. XUMUUYECKUN IKCHEPUMEHM '
O3HaKOMJIEHUE C 00pa3llaMy METAJIJIOB U CIUIaBOB, UX (PU3UYECKUMH CBONCTBAMH,
WU3YyYEHHE PE3YJbTATOB KOPPO3HMM METALIOB (BO3MOXHO  HCIIOJb30BaHUE
BUJIEOMATEPHUATIOB), OCOOEHHOCTEHN B3aMMOJCUCTBHUS OKCHUJIA KAJIBIUS U HATPUA C
BOJIOM (BO3MOXKHO HCMOJIb30BAHUE BHUIECOMATEPUATIOB), HUCCIEAOBAHUE CBOMCTB
KECTKOM  BOJBI, TMpollecca TOpPEHUs Kelle3a B KUCIOpoJe (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPUATIOB), NPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX
peaKkiuii Ha MOHBI: MAarHWs, KajblMs, aJIIOMMHUA, ITMHKA, kene3a (ll) u xenesa
(1), memu (ll), HaOmoaeHHE W OMHMCAHUE TPOIIECCOB OKPAIIMBAHUS TUIAMCHH
MOHAMHU HATPHSl, KA U KaJblKs (BO3MOXKHO MCIOJIb30BAaHUE BUJIEOMATEPUAIIOB),
uccienoBanne amMQGOTEPHBIX CBOWCTB THUIAPOKCHIA QITIOMUHUS W THIPOKCHIA
[MHKA, PEIIEHUE SKCIIEPUMEHTAIIBHBIX 3aa4 M0 TeMe «BaxkHele MeTaibl U UxX
COEIMHECHUSD.

XUMHA M OKPYKAIOLIAS Cpeaa

BemectBa n marepuanbl B MOBCEIHEBHOW JKM3HM 4eJOBeKa. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XMMHUUYECKHX peakiui B ObITy. IlepBas momorb mpu
XUMHUUYECKUX 0KOraxX U OTPABIICHUSIX.



XUMHYECKOE 3arps3HEHUE OKPYKAIOIMICH cpennl (MpefenbHas AOMyCTUMAas
KOHIIeHTpanus BeuecTB, Aanee — [1JIK). Poinp xumuu B pelieHun 3KOJI0THYECKUX
npo0aem.

Xumuueckuii IKCnepumMeHm:

u3ydeHue o0pa3lioB MaTepHaioB (CTEKIIO, CILIABbI METANIOB, TOJIMMEPHBIE
MaTepuabl).

Mescnpeomemmnbnie ceasu

Peanuzanusi MeXNpeAMETHBIX CBA3€H MpU W3YYEHUH XUMHH B 9 Kiacce
OCYILECTBIISIETCS 4Y€pe3 HCMOJIb30BAHUE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX
MOHATHUH, TaK W TOHSATHN, SBISIFONTUXCS CUCTEMHBIMH JIJIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKJIA.

OO1mMe ecTecCTBEeHHO-HAyUHbIE MOHATHS: HAY4YHBIM (DaKkT, rUmoTe3a, 3aKoH,
TEOpus, aHallu3, CHUHTE3, KilacCU(PUKAIUsA, M[EPUOJUYHOCTh, HAOIIOACHUE,
OKCIIEPUMEHT, MOJACTUPOBAHUE, HW3MEPEHHE, MOJeINb, SBJICHHUE, MapPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aTroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHU/I,
W30TOMBI, PATUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHN 3apsj, MPOBOJIHUKH,
MOJYNPOBOJHUKH, JUAJIEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, ra3, paCTBOP, PAaCTBOPUMOCTD, KpUCTAIITUIECKAs
peméTka, CruiaBbl, (U3UUYECKUE BEIMYUHBI, €IUHUIIBI U3MEPEHUs, KOCMUYECKOe
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢orocunTes, ApixaHue, Ouochepa, PKOCUCTEMA, MUHEPAIbHbBIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TTOPOIbI, TIOJIE3HBIE
HCKOIIaeMbIe, TOILIINBO, BOJIHbIE pecypchbl.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA IPOI'PAMMBLI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJabTaThl OCBOEHUS IPOrPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOY4YeHHs] XMMHH B €IMHCTBE y4eOHOU H
BOCIIUTATEIbHON JEATEIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMUA POCCUMCKUMU
COLIMOKYJIbTYPHBIMU M JTyXOBHO-HPABCTBEHHBIMU LEHHOCTSMH, IPHUHATBIMU B
o0liecTBe MpaBUJIaMM M HOPMaMu IMOBEAEHHS M CIIOCOOCTBYIOT IIpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALAN O0y4YarOIUXCsl.

JIM4HOCTHBIE  pe3ynbTaTbl  OTPAXalOT  TOTOBHOCTh  OOyYaroIIMXcs
PYKOBOJCTBOBATbCS CHUCTEMOM TMO3UTUBHBIX LEHHOCTHBIX OpPHUEHTALHUNA W
pacIIMpEHNE ONbITA ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) mnATpUMOTHYECKOT0 BOCHHUTAHHMS. IICHHOCTHOTO  OTHOIICHUS K
OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY U HAy4YHOMY HACJIEIHIO,
NOHMMAaHHUS 3HAYEHUS XHMMUYECKOM HayKM B JKM3HU COBPEMEHHOIO OOILECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(pOpPMALME O MEePeAOBbIX JOCTUKEHUAX U
OTKPBITUSIX MUPOBOW M OTEUYECTBEHHOW XMMHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HAHUSAX 00 YCTPOMCTBE MUPA M OOIIECTBA; 2) IPAXKIAHCKOTO BOCIIMTAHUS :

MPEJCTABJICHUS] O COLMAJIBHBIX HOPMax M MPaBWIAX MEXKINYHOCTHBIX

OTHOUIEHUI B KOJIJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCNEAOBATEIbCKOM, TBOPUECKOW M JOPYrUX  BHJAX
JeSITEJIbBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOW JESATENBHOCTH IpHU
BBITIOJIHGHUM Y4YEOHBIX, TIO3HABATENBHBIX 3aJ]]a4, BBIMOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOTIOHUMAHHIO
M B3aMMOIIOMOIIM B TMpoIEecce OSTOH y4eOHOU JeSITeHbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TIOBEICHHE M IIOCTYIIKM CBOMX TOBAapUUIEH C ITO3UIIUHU
HPABCTBEHHBIX M IIPABOBBIX HOPM C Y4ETOM OCO3HAHMS ITOCIEACTBUN IOCTYIIKOB;
3) UWEeHHOCTH HAYYHOr0 MO3HAHUSI. MHUPOBO33PCHUYECKUC IMPEICTABJIICHUS O
BEILIECTBE U XMMUYECKOW pEaKLu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U COCTAaBIIAIOLINE
OCHOBY JJII TIOHUMAaHUS CYIIHOCTA HAy4YHOW KapTUHBI MHpA, TPEJICTABICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTUSA NPUPOJABI, B3aUMOCBA3SAX YEJIOBEKA C
IIPUPOJHOM CpENOM, O POJM XUMHUU B II03HAHUM DOTUX 3aKOHOMEPHOCTEW;
ITI03HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA MOJy4EHUE HOBBIX 3HAHHUU 110



XUMUHU, HEOOXOMUMbIE ISl OOBSICHEHUS HAOIIOJAaeMbIX IMPOIECCOB W SIBIICHUM,
MO3HaBaTeNbHON, MH()OPMAIIMOHHOW W YMTATEIbCKOW KYJIBTYphl, B TOM YHCIIC
HaBBIKOB CaMOCTOSATEJIbHOW pabOThl ¢ Y4eOHBIMU TEKCTaMH, CIPABOYHOMU
JUTEPATYpPOH, JOCTYMHBIMH TEXHUYECKUMU CpPEICTBaMH HWH(POPMAITMOHHBIX
TEXHOJIOTHIA, MHTEPEC K OOYUCHHUIO U MO3HAHUIO, JTF0003HATEILHOCTH, TOTOBHOCTD
U CIIOCOOHOCTh K C€aMoOOpa3oBaHHUIO, IPOSKTHOM M  HCCIEI0BATEIHCKON
JEATEeIIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBIICHHOCTH M yYPOBHS OOY4YEHHS B
JIaTbHEHIIIEM;

4) cdopMupoBaHHA KYJIbTYPbl 3[0POBbS. OCO3HAHHWE IIEHHOCTH >KU3HH,
OTBETCTBEHHOTO OTHOIIIEHUSI K CBOEMY 370POBbIO, YCTAHOBKH Ha 370pOBbIA 00pa3
YKU3HH, OCO3HAHUE MOCIEICTBUIN U HEMPUITHE BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOTOJIS, HApPKOTHKOB, KYypEHHUs), HEOOXOJUMOCTH COOJIOJICHUS IpaBuUII
0€30MacHOCTU MPU 0OpAIICHUU ¢ XMMUYECKUMHU BEIIECTBAMU B OBITY U pPeabHOMI
KU3HU; D) TPyAOBOro BOCHUTAHMS: HHTEPEC K INPAKTHUCCKOMY H3yUCHHUIO
npodeccuii ¥ Tpyna pazIUYHOrO pOJa, yBAXKEHUE K TPYIAy M pe3yibTaTam
TPYIOBOW NIESITENBHOCTH, B TOM 4YHUCJIE HAa OCHOBE IPHUMEHEHHUS MPEIMETHBIX
3HAHWM 1O XUMHUHM, OCO3HAHHBIA BHIOOP HMHAMBUAYaJbHOM TpPaeKTOPUU
MPOJIOIKEHUS 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K
XHUMWH, 00IIeCTBEHHBIX UHTEPECOB u OTpPeOHOCTEM, YCIICIIIHOM
npoecCHOHANBHON  JCSITENIBHOCTA W Pa3BUTHUS  HEOOXOJUMBIX  YMEHUH,
TOTOBHOCTh aJalTHPOBAThCI B MPOQPECCHOHAIBHON cpefe; 6) IKOJOrH4ecKoro
BOCNIMTAHUA: DKOJOTMYECKU II€JIECOO0pa3HOE OTHOIIEHHWE K TMPUPOAE Kak
HMCTOYHUKY KW3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, MOHUMAHUE IIEHHOCTHU
310poBOTO M Oe3omacHOro oOpasza JKHW3HH, OTBETCTBEHHOE OTHOIICHHE K
COOCTBEHHOMY (PU3MUECKOMY U TMCHUXUUYECKOMY 3JI0POBBIO, OCO3HAHUE IIEHHOCTHU
coOJII0ICHUS PAaBUJI OE30MaCHOTO TTOBEICHUS TIPU PabOTe C BEIIECTBAMHU, a TAKKe
B CUTYaIUSIX, YTPOXKAIOIINX 3I0POBBIO M JKU3HH JIFOJIEH; CTIOCOOHOCTH TTPUMEHSITh
3HAHUS, MOJyYaeMble IMPU U3YYEHUH XUMUH, Ui PEUICHUs 3a7ay, CBS3aHHBIX C
OKPYXKAIOIIEW MPUPOAHOM CPEIOU, IS TIOBBIIMIEHUS YPOBHS DKOJOTHYECKOM
KYJBTYpPBbI, OCO3HaHUs TJI00AIBHOTO XapakTepa SKOJOTMYECKUX MPoOJieM U MmyTen
UX PEIICHUS] TOCPEICTBOM METOAOB XUMHUH, YKOJIOTUYECKOTO MBIILUICHHS, YMEHUS
PYKOBOJICTBOBATbCSI UM B TMO3HABATEIIbHOM, KOMMYHHUKATHBHOW W COLIMAJIBHOU
MIPaKTHKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanmpeaMETHBIX PE3YJbTaTOB BBIJICISIOT 3HAYUMBbIC JJIS
dbopMHUpOBaHUS MUPOBO33PEHUSI OOIICHAYYHBbIC TOHATHS (3aKOH, TEOpHS,
MPUHITAT, TUTIOTE3a, (PAKT, CUCTEMA, TIPOIECC, PKCIIEPUMEHT U JIPYToe.), KOTOPhIe



UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETax M MO3BOJISIIOT Ha
OCHOBE 3HAaHUW U3 ITUX NPEIMETOB (POPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU
HAay4YHOM KapTUHE MUpPa, U YHUBEpCAIbHbIE yueOHbIe IeUCTBUS (IT03HABATEIIbHbIC,
KOMMYHHUKATHBHBIC, PETYJISTHBHBIC), KOTOpble 00eCleYnBaloT (OPMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIHOMY IUTAHUPOBAHHMIO M OCYIIECTBJICHHUIO Y4YEOHOMH
JEATEIIBHOCTH.

Ilo3naBaTe/ibHBIE YHHBEPCAJbHBbIE YueOHbI€e nelicTBUs ba3oBbie

JIOTHYEeCKHe AeHCTBUA:

YMEHHsI HCHOJIB30BATh IPUEMBI JIOTUYECKOTO MBIIUIEHUST IPU OCBOEHUU
3HAHMI: PacKphIBaTh CMBICH XMMHUYECKUX MOHATHHI (BBLACIATH UX XapaKTEPHbIE
MPU3HAKHM, YCTaHABIMBATh B3aMMOCBS3b C JAPYTMMHU MOHATHUSIMH), UCIOJIB30BAThH
MOHATHUS Il OOBSICHEHUS OTAENbHBIX (DaKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS U
KPUTEpPUH ISl KJIacCU(UKAIMM XUMHUYECKHX BELIECTB M XMMHUYECKHX PEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3U MEX]Yy OOBEKTaMU H3y4YEHUS,
CTPOUTDH JIOTMUECKUE PACCYKACHUs (MHIYKTUBHBIC, I€AYKTUBHbBIC, [0 aHAJIOTUH),
JIeJ1aTh BBIBOJIBI M 3aKJIIOYEHMS; YMEHHUE IPUMEHATH B IIPOLIECCE TTIO3HAHUS ITOHATHSA
(mpeaMeTHblE MW METanpelIMETHbIE), CHUMBOJHMYECKHE (3HAKOBBIE) MOJIENH,
UCIIOJIb3yeMble B XHMMHH, MPEOOpPa3OBbIBATH IIMPOKO NPUMEHSEMbIE B XUMHUU
MOJICJIBHBIE MPECTABICHUS — XMMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHYECKast
dopMyna M ypaBHEHHME XUMHUYECKOW pEAKIUM — NpHU PEIIeHUUu Y4eOHO-
ITO3HABATEBHBIX 337a4, C YYETOM ITHUX MOJEIBHBIX NPEICTABICHUN BBIABISATH U
XapaKTEPU30BaTh CYUIECTBEHHBIE MPU3HAKU M3YYaEMbIX OOBEKTOB — XMMHUYECKUX
BELIECTB U XUMHUYECKUX PEaKlui, BBISBIATH 00IINE 3aKOHOMEPHOCTH, TPUIHMHHO-
CJICZICTBEHHBIE CBSI3U U IPOTUBOPEYMS B U3y4AEMBIX IPOLIECCAX U SABJICHUAX.

Bba3oBble uccienoBaTeIbCKHe 1€ CTBUSI:

YMEHHUE HWCIOJb30BaTh IOCTABJICHHBIC BOMPOCHI B KauyeCTBE WHCTPYMEHTA
MO3HAHUS, & TAK)KE B KQU€CTBE OCHOBHI /7151 (HOPMUPOBAHUSI TUTIOTE3HI TI0 IPOBEPKE
MPaBUIBHOCTH  BBICKA3bIBAEMBIX  CYXXJEHUW; MpUOOpETEeHHWEe  OmbITa 10
IUTAHUPOBAHUIO, OpPTraHM3aMM W TIPOBEJICHUIO YYCHHUYECKHX JKCIICPUMEHTOB,
yMEHHE HaOI0JaTh 3a XOJOM TIPOIECCca, CaMOCTOSITEIbHO MPOTHO3HPOBATh €ro
pe3ynbrar, GopMyIupoBaTh 0000IIEHHS M BBIBOJIBI IO PE3YJIbTaTaM MPOBEIEHHOTO
OTIBITA, UCCIICIOBAHUS, COCTABIIATH OTUET O MPOJICTAaHHON padoTe.

Pa6ora ¢ unpopmanmeii:

YMEHHE BBIOMpATh, AHATU3UPOBATH M HWHTEPIPETHUPOBATH HHPOPMAIHIO
Pa3IUYHBIX BHIIOB M (OPM MPEICTABICHUSA, MTOJyIaeMyl0 U3 Pa3HbIX HUCTOYHUKOB
(HaygHO-TIOMyJIIpHAs ~JUTEpaTypa XHMHYECKOTO COJEp)KaHHS, CIPaBOYHBIC
nocoOusi, pecypcel VHTEepHeTa), KPUTHUYECKH OIICHWBATH MPOTUBOPEUYHBYIO U
HEJ0CTOBEPHYIO HHPOPMAITHUIO;



yMEHUE MPUMEHSATh Pa3IMYHBIE METOJbI M 3aMpOChl MPU MOUCKE M O0TOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX [JISl BBINOJIHEHUS
y4eOHBbIX U TO3HABATEIBHBIX 3aJlay OINpPEACIEHHOIO TUIa, MPUOOPETEHUE OIbITa B
0o0JaCTH  WCIOJIB30BaHUS  MH(POPMAITMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJbTYPOl aKTUBHOT'O MCIOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMpATh ONTUMAIBHYIO (GOpMY Ipe/ICTaBlieHUs HHDOPMAIUU U
WUIIOCTPUPOBATh pEIIAEMbIe 33Ja4d  HECIOKHBIMU CXEMaMH, JHarpaMMaMu,
apyrumu  popmamMu TpaduKd W HMX KOMOWHAIMSIMH; YMEHWE WCIIONbh30BaTh W
aHAIM3UPOBaTh B IMpolecce Y4YEOHOW M HCCIENOBATENbCKON JIEATEIbHOCTH
UH(OPMAIUIO O BIMSHUHM MPOMBIIIIEHHOCTH, CETLCKOr0 X03541UCTBA U TpaHCIOpTa
Ha COCTOSIHUE OKPYKAIOLIEW IPUPOIHOMN CPEBI.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe T1elCTBHS:

yMEHHUSI 3a/JaBaTh BOMPOCHl (B Xoje auajgora W (WiM) AUCKYCCHUM) IO
CyllecTBY  oOcyxaaemMoil  Tembl, (OpMyIMpOBaTh CBOM  IPEIJIOKECHHS
OTHOCHUTEJIBHO BBIMIOJHEHUSI MPEIJIOKEHHOM 3aaud; YMEHUA NPEACTaBIAThH
MOJYYEHHbIE PpE3yJIbTaThl IMO3HABATEIbHOM JIESTEIBHOCTH B YCTHBIX U
MUCHbMEHHBIX  TEKCTaX; JieJlaTh MPE3EHTALMI0  PE3YyJbTaTOB  BBINOJIHEHUS
XUMHUUYECKOTO JKCIEpUMEHTa (JITa0OpaTOPHOIrO OMbITa, JJa0OpaTOpHOM PpabOThI MO
WCCJICIOBAHUIO CBOWCTB BEIIECTB, YYEOHOTO TMPOEKTA); YMEHUS Yy4eOHOTO
COTPYJHHYECTBA CO CBEPCTHMKAMHU B COBMECTHOM TIO3HABATEJIbHOM W
UCCJIEIOBATENLCKOW JIEATEIbHOCTH MPH PEIICHUH BO3HUKAIOIIMX MpoOJieM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB M COIIACOBaHUs MO3ULMM (0OCyx)aeHus, oOMeH
MHEHUSIMH, «MO3TOBBI€ IITYPMbl», KOOpDAWHALMS COBMECTHBIX JICMCTBUH,
OTIpEeJICIICHHE KPUTEPUEB IO OIIEHKE KaueCTBa BHITIOJIHEHHON PabOThI U JpyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITENIbHO OIpPENEATh LEIU JEATEIbHOCTH, IIJIAHUPOBATb,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTU KOPPEKTHUPOBATH CBOIO
JesTeILHOCTD, BHIOUPaTh Hanbosee 3GHEeKTUBHBIE CIIOCOOBI PEIICHUs] YIYEOHBIX U
MO3HABATENbHBIX 3a/1a4, CAaMOCTOSITEJIbHO COCTaBJISITh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM AJITOPUTM JEUCTBUM IIPYM BBIOJIHEHUM 3aJaHUl C  y4ETOM
MOJIyYEHUs] HOBBIX 3HAHUM 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIUSX,
OLICHUBATh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBJICHHOM II€JIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE1JIaraéMbl€ B YCIOBUU 3aJaHUM.

HPEAMETHBIE PE3YJIBTATBI

B coctaBe mnpeaMeTHBIX pe3ylbTATOB IO OCBOEHHUIO 003aTENBHOTO
COJIEp)KaHMs, YCTAaHOBJIECHHOTO JIaHHOW denepanbHOl paboueld MporpamMMon,
BBIICJISIIOT: OCBOEHHbIE OOYYaIOIIMMUCS HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOObI
NeUCTBUN, crnenupudecKue s MpeaMeTHOW obiactu «XUMHUS», BB



ACATCIBbHOCTH 10 IMOJIYYCHHUTIO HOBOT'O 3HAaHUA, €ro HHTCPIIPCTAIIHNH,

HpCO6p&30BaHI/II-O N IIPUMCHCHHUIO B pa3JIMYHbIX y‘{e6HBIX " HOBBIX CUTYallUAX.

K xonity oOy4enus B 8 kijiacce mpeIMeTHBIE PE3yJIbTaThl HA 6a30BOM ypOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHSATHI: aTOM, MOJEKYJAa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJEHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJIIPHBIN 00BEM,
OKCHUJ, KHCJIOTa, OCHOBAHHE, COJIb, AJIEKTPOOTPHUIATEIIBHOCTh, CTENEHb
OKHUCJIEHHS, XMUMHUYECKasi pPEaKkuus, Kiaccu(ukanus peaklHid: peaxiuu
COCIMHEHUSA, PEAKUUU PAa3JIOKEHUS, PEaKUUU 3aMEUICHUs, peaKUuu
oOMeHa, 3K30- ¥ SHIAOTEPMHUUECKHUE PEAKINH, TEIIOBOU 3((deKT peakiu,
AIpO aToMa, JJIEKTPOHHBIM CJIOM aroMa, aToMHas oOpOuTalb, pPaanycC
aToMa, XMMHUYECKasl CBA3b, MOJSPHAs M HEMOJSpHAs KOBAJCHTHAS CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJsl BEIIECTBA
(MporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHMUYECKUX TOHSTHH U
MPUMEHSITH 3TU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHU;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHHS (HOpMyJ
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

OTIPEJIENISITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKUCIIEHUS  DJIEMEHTOB B  OWHApHBIX  COCIUHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K OMNpPENEIEHHOMY KIACCYy COEAMHEHWH IO
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAss W MOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpeiBath cmbich I[lepuogmueckoro 3akona [J[. WM. Menneneesa:
JEMOHCTPUPOBATh TMOHMMAHUE TNEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX mojoxeHus B Ilepuoanueckoil cucreme,
3aKOHOB  COXpPAaHEHHsS  MacChbl  BEIIECTB, IIOCTOSIHCTBA  COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO YYEHUsI, 3aKOHa ABOTaIpO;

ONMKCHIBATH M XapakTepu30BaTh TabOnuuHyro Qopmy Ilepuoanueckon
CUCTEMbl XHMMHMYECKHX JJEMEHTOB: pa3inyaTh T[OHATUS «TJIaBHAs
noarpymnmna (A-rpymnma)» u «mobdounas noarpymnmna (b-rpynma)», mansie u
OoMbIlIMe TEPHOAbl, COOTHOCUTH OOO3HAYEHHS, KOTOPbIE HUMEIOTCS B
tabnuue «llepuoguueckas cucrema xumuueckux isnementoB J[. U.
MeHnneneeBay € YHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHS ATOMOB



XUMHUYECKHUX JIEMEHTOB (COCTaB M 3apsn siipa, 00Iee YUCIO IEKTPOHOB
U pacIpeieiIeHUE UX 110 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUECKUE 3JIEMEHTHI, HEOPTaHUYECKUE BELIECTBA,
XUMHUYECKHE peakuuu (10 YHUCIy M COCTaBY YYacTBYIOLIMX B peakUuu
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapaKkTepu30BaTh (ONMUCHIBATh) OOILIME XMMHYECKHE CBOMCTBA BELIECTB
Pa3INYHBIX KJIacCOB, NOATBEPIKIAsl ONMCAHUE IPUMEPAMH MOJIEKYJIIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT X KaYECTBEHHOI'O
COCTaBa, BO3MOXXHOCTH IIPOTEKAaHUS XUMHUYECKHX [PEBpAIlCHU B
Pa3INYHBIX YCIOBUSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYEO MacChl BEILIECTB,
MacCOBYIO JIOJII0 XHMHYECKOIO 3JIEMEHTa 1O (OopMyJe COECIUHEHMS,
MacCOBYIO JIOJIFO BEIIECTBA B pacTBOpPE, MPOBOAUTH PACUETHI 10
YPaBHEHUIO XUMUYECKON pEaKLUY;

MPUMEHSTh OCHOBHBIE ONEpPAllUd MBICTUTEIBHON JIEITEIbHOCTH — aHaJu3
U CUHTE3, CpaBHEHHE, O0OOIIECHUE, CHUCTEeMATU3alMIO, KIacCU(UKAIUIO,
BBISIBJICHUE TIPUYWHHO--CIICCTBEHHBIX CBS3CH — 11 M3yYCHHS CBOMCTB
BCIIECTB M XHMHYCCKUX PEAKIUH, EeCTECTBEHHO-HAyYHBIE METObI
MO3HAHUSA — HaAONIOJCHUE, W3MEpPEHUE, MOJICTUPOBAHHUE, IKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  IMpaBUjaM  MOJIb30BAaHUS ~ XMMHYECKOM  TOCyAOM U
Ja00paTOpPHBIM  O0OpYJOBaHMEM, a TakKXKe IMpaBWaM OOpaIlICHUS C
BEI[ECTBAMH B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX ONBITOB M0 TIOJYYCHHIO U COOWUpaHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCJIOPOJAA), MPUTOTOBICHUIO
pacTBOPOB C OMPENCIEHHOW MAaCCOBOW HOJIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB MICIOYEH U KUCIOT C MOMOIIbIO WHIANKATOPOB
(;takmyc, dheHondraenH, METUIOPAHXK U IPYTHUE).

K xoH1y oOyuenus B 9 kijiacce npeIMeTHbIE Pe3yJIbTaThl HA 0A30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaTh CMBICI OCHOBHBIX XWMHMYECKHUX IOHATHW: XMMHUYECKHUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHWOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BELIECTBO, BAJIIEHTHOCTb, JJIEKTPOOTPULIATEIILHOCTh, CTEIEHb
OKHCJICHUS, XUMUUYECKAsl PEaKIMsl, XUMUYECKasl CBsI3b, TEIIOBON A((eKT
peakuuu, MOJb, MOJSIPHBI  O00BEM,  pacTBOp,  DICKTPOJIUTHI,



HE3JIEKTPOJIMUTHI, BJEKTPOIUTHYECKAsT AUCCOLMAIUS, PEaKIU HOHHOTO
oOMeHa, KaTalu3aTop, XHMMHYECKOE€ paBHOBECHE, OOpaTUMble U
HEOoOpaTUMBbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME UM  BOCCTAHOBJICHHUE,
aTOTponus, aMm(pOTEPHOCTh, XUMUYECKAsi CBsI3b (KOBAJCHTHAs, MOHHAs,
MeTaJuInuecKas), KpUCTaNIMYecKas pemeéTka, KOppo3usi METaJuioB,
CIUIaBbl, CKOPOCTh XUMHYECKOW pEaKUHUH, TMPEIeTIbHO JOMyCTHUMAas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHSTHH W
MPUMEHSITh 3TU OHATHUSA MPU ONMCAHUY BEILIECTB U UX MPEBPAILICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHHS (HOpMyT
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

ONPENIECNATh BAJIGHTHOCTh U CTENEHb OKUCIECHUSI XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, IPUHAJIECKHOCTh BEHIECTB K
OTpeNIeIEHHOMY KJacCy COEIMHEHHMH 1o (opmysiaM, BUJ XUMUYECKON
CBSI3U (KOBaJEHTHAs, WOHHAs, MeETAJUIMYECKasi)) B HEOPraHUYECKHUX
COCIMHEHUAX, 3apsAJ]l MOHA MO0 XUMUYECKOU (popMyre, xapakTep cpeibl B
BOJIHBIX PAacTBOpax HEOPTraHUYECKUX COCAUHEHUM, TN KPUCTALTNYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbicn llepuomnueckoro 3akona J[. WM. MenpaeneeBa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHHUE: OIHUCHhIBATh W XapaKTepHU30BaTh
tabnmuunyto opmy Ilepuogndeckoil cUCTeMbl XUMHUYECKUX DJIEMEHTOB:
paznuyaTh TOHATHUS «TJIaBHas moarpynna (A-rpymma)» U «moOodHas
noarpynmna (b-rpynma)», manbie W OOJbIIME MEPHUOJBI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEITCS B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOCHHS  aTOMOB  XUMHUYECKUX
JIEMEHTOB (COCTaB | 3apsia sapa, OOIIee YHCIO DIIEKTPOHOB U
pacrpenieieHue WX 10 JJIEKTPOHHBIM  CJIOSIM), OOBSICHATH  OOIIue
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB DJIEMEHTOB M UX COCIUHCHUU B
npezenax MajiblX NEPUOIOB U TIIABHBIX MOATPYII ¢ YYETOM CTPOCHHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMHUUYECKUE peakiuu (M0 YKMCIy W COCTaBy YYacCTBYIOIIUX B PEaKIUU
BEIIECTB, 10 TEIJIOBOMY 3 (DEKTy, 0 M3MEHEHUIO CTETICHEeW OKUCICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIME U CHEIU(UUECKHE XUMHYECKHE
CBOMCTBAa TPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPKAAs OMMUCAHUE



IpUMepaMu MOJIEKYJISPHBIX W HOHHBIX YPaBHEHHUIl COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIIii;

« COCTaBJSITb ypPaBHEHUS DJIEKTPOIUTHUECKOM JTUCCOIMAIIMU  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMM NOHHOIO
oOMeHa, YypaBHEHMsI peakUud, MOATBEPKIAAIONINX CYHIIECTBOBAHHE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMU PA3IMUHbIX KJIACCOB;

« pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHM
MOCPEAICTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca STUX PEeaKIIHii;

« MPOTHO3MPOBATH CBOMCTBAa BELIECTB B 3aBUCHUMOCTHM OT HX CTPOEHUS,
BO3MOXKHOCTH NPOTEKAaHUS XUMHUYECKHX TMpEBpallleHUd B PA3IUYHBIX
YCIIOBUSIX;

*  BBIYUCIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JEMEHTa IO (opMylie COEIUHEHUs,
MacCOBYIO JIOJIFO BEIIECTBA B pacTBOpPE, MPOBOAUTH PACUETHI 10
YPaBHEHHUIO XUMUUECKOHN peaKlnu;

« coOmoaaTb  OpaBWiIa  MOJIb30BAHUS  XMMHYECKOW  MOCYAOH H
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a TaKXe IpaBuUiia OOpaIlleHUs C
BEUIECTBAMH B COOTBETCTBUM C MHCTPYKIUSMHU IO BBINOJIHEHUIO
7a00paTOPHBIX XMMHMUYECKHUX OIBITOB IO IMOJYYEHHUIO U COOMpPAHMIO
ra3o00pa3HbIX BEIIEeCTB (aAMMHAKa U YTIIEKUCIIOTO Tra3a);

« TOpPOBOAMTH  pEaKUuu, TMOATBEP)KIAIOIIME  KauyeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIECTB: PaclO3HABATh ONBITHBIM MYTEM XJIOPHUA-, OPOMU/I-,
uonua-, KapOoHar-, ¢docdar-, cunukar-, cyiabdar-, TUIPOKCHI-UOHBI,
KaTHOHBl aAMMOHHUSI U MOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax HEOPraHMYECKUX BEIIECTB;

»  TNPHUMEHATH OCHOBHBIC ONEPAIlii MBICIUTEIBHONW JCATCILHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTEMAaTHU3allli0, BBISBICHHE
IPUYUHHO-CJICICTBCHHBIX CBSI3€H — IS M3YyYCHUS CBOWCTB BEIISCTB U
XUMUYECKUX pPEaKlUid, €CTECTBEHHO-HAYYHBIC METOJbI TIO3HAHUS —
HaOJII0JICHHE, WU3MEPEHHE, MOJICIUPOBAHHUE, DKCICPUMEHT (peajbHbId H
MBICJICHHBIN).

Oobecneuenne 0co0bIX yca0BHi 1151 o0yyaromuxcs ¢ OB3

st 00yvaronuxcs ¢ 3a/1ePsKKOi MCUXUYecKoro pa3BuTHs 00ecreunBaeTcs
co0JIroIcHHEe 0COOBIX YCIIOBHIA:

Pa3sButHe mno3HaBaTEIbHONM AaKTUBHOCTH, OOECIEYECHHUE IIOJIOKUTEIbHOM
MOTHBAIIMU B Pa3JIMYHBIX BUJAX NEITEIBHOCTU. PaclivpeHue U cuctemaTu3anus



3HaHUK 00 OKpYXaromel JAeHUCTBUTENBHOCTUA. Pa3BuTHEe CBOWCTB MaMsTH,
BHUMaHMsI, pa3BUTHE HAIIISIIHO-00PAa3HOrO U BEpOaIbHO-JIOTMYECKOTO MBIIIICHHUS,
MpOLIECCOB  aHaju3a, CUHTe3a, OO0O0OIIeHMs, CpaBHEHHUS, Kiaccupukanuu,
YCTAaHOBJICHHE TMPUYUHHO-CIICJICTBEHHBIX CBSI3€H, BBIABJICHHUE CYIICCTBEHHBIX
MPU3HAKOB, BOCTIOJHEHUE TMPOOETOB B 3HAHUSAX II0 OCHOBHBIM IMpeaMeTam
(MaTeMatHke, pycCKoMy s3bIKy). JuddepeHmpoBaHHbINA MOAX0 B 00YYEHUH C
y4€TOM MHIUBUYAIbHBIX OCOOCHHOCTEN peOeHKa.

Jns cnaGoBuASIMX OOydYaroONIUXcsi 00ecreunBaeTcs COOJIIOJACHUE OCOOBIX
YCIIOBHUM:

JuddepeHurpoBanHblii W UHAUBUAYAIBHBIA MOAXOJ B  OOy4YEHUHU.
ObecnieueHre 0Oy4YarOMIErocsi MEYaTHBIMU MaTepuaiaMu ¢ KPYIMHBIM LIPU(PTOM;
COOJIIOJIEHUE peKuMa 3pUTENbHONU Harpys3ku. JlocrarouHoe ocBelleHue padbodero
Mecrta oOydaromierocs. Mcnonb3oBanue BcrioMoraTeiabHbIX cpenctB (myrbl). [Ipu
MIPOBEICHUH TPOMEKYTOYHOM AaTTeCTallUd W KOHTPOJBHO-TIPOBEPOUYHBIX pPaboT
HEOOXOJMMO  aJaNTHPOBAHWE TEKCTOB HHCTPYKIMA C  yY4ETOM  OCOOBIX
oOpa3oBaTeNIbHBIX MOTpeOHOCTEN 0Oyuaroierocs (0oiee KpymHbIA MPUPT, YETKOE
OTTpaHUYECHHE  OJHOTO  3aJaHUsl OT  JAPYroro), TpPH  HEOOXOIUMOCTH
npenocTaBieHue au(PEpeHIMPOBAHHON IMOMOIIM W YBEIWYCHHE BPEMCHHU Ha
BBINOJIHEHUE 3aJaHHM.

st cj1adocabImAIMX W MO3THOOIJIOXIINX 00Y4aI0IIUXCcsl 00eCTIeUnBaACTCS
coOJIroIcHNEe 0COOBIX YCIIOBHMA:

[lepBas mapra. OOecnedeHne ayOJUpPOBaHUSA 3BYKOBOM HWH(MOpMAIUu
BU3yallbHOM. PerynupoBanue ypoBHA IIymMa B moMemeHuu. Omnepexaronas
MOATOTOBKA JIOMa IO YCTHBIM MpeaMmeTaM. BoBieueHre B KOJUICKTUBHBIE BUJIbI
JIeTCKoU nesTenbHOCTH. CTUMYIMPOBAHHUE PAa3BUTHSI TBOPUECKOTO MOTEHLMANIA U
CaMOBBIPAYKEHUST 00YyUaIOMErocs.

Jlis 00y4aroImuxcsi ¢ YMCTBEHHOH OTCTAJOCTBIO (MHTEJLIEKTYaJlbHBIMH
HapyuIeHUsIMH) 00ecriedrBaeTCs COOJI0IEHUE 0COOBIX YCIOBHI:

dopMupoBaHUE TMO3UTUBHOW MOTHUBAIMM K Yy4E€OHOM JESTENbHOCTH.
BbipaboTka  HaBBIKOB  CaMOKOHTPOJII W CAMOOPraHu3alud, KOPPEKIUs
3pUTENIBHOTO  BOCHpPUATHS,  pa3BUTHE  IaMATH, BHUMaHusi.  PasBurne
HaTJsAHOOOPA3HOTO M BEpOAIbHO-JIOTUYECKOTO MBIIUIEHHUS, MPOLIECCOB aHaln3a,
CUHTE3A, 000011eHM, CPaBHEHMUA, KJ1accu(puKalu, YCTAHOBIICHUE
IIPUYUHHOCIICACTBEHHBIX  CBA3€H, BBIAEICHUE CYILIECTBCHHBIX  IIPU3HAKOB.



Pacmmpenue 3Hanuil 00 OKpyXaromiei JeHCTBUTENbHOCTH. Pa3BuTHe colmanbHO-
ObITOBOM opueHTauuu. CoOniojieHne pexumMa TpyJda U OTIAbIXa C YYETOM
HeycToNYMBOM paboTtocmnocoOHocTH. JuddepeHmpoBaHHbIi MOAX0 B O0y4eHUN
C YYETOM MHIUBUAYAJIbHBIX OCOOEHHOCTEN peOeHKa.



TEMATHUYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoanuecTBo 4acoB

Ne HaumenoBanue pasjgeioB u JJeKTpOHHBIE (HU(PPOBBIE)
n/n TeM MPOrpaMMbl Beero KoHTpoamuse TipaxTiaeckue o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
Xumusi — BaxkHast 00J1aCTh
€CTECTBO3HAHUS U Bu6miorexa IIOK
1 NPAKTHYECKOH JeATELHOCTH > 0 2 https://m.edso0.ru/7f41837c
YeJoBeKa
BemecTBa 1 xumMmmuueckue bu6mmoreka [IOK
1.2 peakiuu 15 1 0 https://m.edso0.ru/7f41837¢c
Hroro no paszneny 20
Pa3nea 2. BaxkHelilmme npeacTaBuTe I HEOPraHMYeCKUX BellleCTB
Boznyx. Kucnopoa. [lonsitue bubnmnorexa [JOK
2.1 00 okcuaax 6 0 1 https://m.edsoo.ru/7f41837¢c
Bonopoa.Ilonstue o kucnorax bubnmnorexa [JOK
2.2 U COJISIX 8 0 1 https://m.edso0.ru/7f41837c
Bona. PactBopsl. [Tonsitue 00 bubnuoteka [JOK
2.3 OCHOBAHMSX 5 1 1 https://m.edso0.ru/7f41837c
OcHoOBHBIE KJIACCBI bubnmnoreka [JOK
2.4 HEOPraHUYECKUX COCIMHEHUN 11 1 1 https://m.edsoo.ru/7f41837c
Hroro no paszneny 30
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Paznen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xummuiyeckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

XumMuueckasi cB3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbBIE peaKknuu

[Tepuoanueckuii 3aKOH U
IIepuonnueckas cucrema Bu6morexa [IOK
3.1 XUMHUYECKUX ieMeHToB /I, U. ! 0 https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue atoma
XuMHU4YecKas CBI3b.
bu6mmoreka [IOK
3.2 OxucmaTensHo 8 1 https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bubmuorexa [JOK
Hroro no pasneny 15 https://m.edso00.ru/7f41837¢c
bu6mmoreka [IOK
Pesepsroe Bpems 3 0 https://m.edso00.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME 68 4



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

9 KJIACC

KosnuuyectBo yacos DJIEKTPOHHbIE
Nen/ HaumeHoBaHMe pa3ae/ioB H TeM (undpposrie)
2 nporpamMMbl Beero Kourpoabhbie | Ilpakrudeckue — 00pasoBaTeibHble
padoThI padoThbI pecypchl
Pa3znea 1. BeniecTBO M XUMHUYeECKHE PeaKIUU
[ToBTOpEHME U yriyOiieHne 3HaHUH OCHOBHBIX Bbu6motreka [IOK
11 paszenoB Kypca 8 kiacca 5 1 0 https://m.edsoo.ru/7f41a636
OcHOBHbIE 32aKOHOMEPHOCTH XUMHUECKUX bubnnorexa [JOK
12 peakuuii 4 0 0 https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHYECKAs JUCCOLUALIMSL. 8 1 1 bubnnorexa [JOK
' XUMHUECKUE PEaKIK B PACTBOpPaxX https://m.edsoo.ru/7f41a636
Uroro no pazaeny 17
Pasznea 2. Hemerananl 1 HX coeNHEHUS
OO11ast xapaKTepUCTHKa XUMUYECKHX bubmuoteka [IOK
2.1 anemeHToB VIIA-rpynmnsl. ["anorenst 4 0 1 https://m.edsoo.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMHYECKHIX
292 anemeHToB VIA-rpymmer. Cepa u eé 6 0 0 bu6miorexa [OK

COCIUHECHUA

https://m.edsoo.ru/7f41a636
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OO01mmas xapakTepuCcCTHKa XUMUIECKUX

23 snemenToB VA-rpymmsl. A30t, Gpochop u ux 7 ]?]H6H?;/0Teféa HOIf .
COCIHHEHHS ttps://m.edso0.ru/7f41a636
OO1m1ast XapaKTePUCTHKA XUMHYESCKIX
24 anemeHTOB |VA-rpynmel. Yriepon u KpeMHHMA 8 BhH6H?IOTGKa LOK .
¥ MIX COCTMHCHHUS ttps://m.edsoo.ru/7f41a636
Utoro no pazneny 25
Pasnen 3. MeTaiibl U MX COeIMHEHUS
31 5 . bubnunoreka LIOK
: Obmue cROACTEA METAIIOR 4 https://m.eds00.ru/7f41a636
. bubnuoreka [IOK
3.2 Bakneiiie MeTamuibl ¥ UX COSTUHEHUS 16 https://m.eds00.ru/7f41a636
Uroro mo pazneny 20
Pa3nea 4. Xumus n okpy:xaoumas cpeaa
bubmmoreka IIOK
4.1 BemecTBa 1 MaTtepuaisl B )KU3HH YEJIOBEKA 3 hitps://m.eds00.ru/7f41a636
Wroro mo pazneny 3
b bubnunorexa LIOK
C3CPBHOC BpeMi 3 https://m.edso00.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

KaHeH}IapHO- TEMATHYECCKOC IIVIAHUPOBaAHUE
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8 KVIACC

P .K.: Ucnonp3oBanue
CHOCO0O0B pa3leIeHUs] CMecei
Ha OpeAnpuaATHsX T. TroMeHH
Ha IpUMeEpe KOMIIaHUU

d26ca

KosmnuecTn( DJIeKTPOHHbIE DYyHKIUOHAIb
4acoB Hasl
Ne Mpaxtuueck | A3Ta tidposbe
/ Tema ypoka p — oOpa3oBarte/ibHble | I'PAMOTHOCTH
n/n
KonTtpoubn ue pabdoTbl pecypee
Bcero ble padoThI
1 Henensa AHanu3upoBars,
IIpenmer xumuu. Posb ceHTAOPS bubnnorexa LIOK | unrepnperuposats
1 XUMHH B )KU3HU YeIIOBEKa. 1 https://m.edsoo.ru/ff0 | naunbie n nenats
Tena u BewecTsa d210c COOTBETCTBYIOIIHE
BbIBO/JIbI
Ilonstue o MeTomax 1 venens IIpeanoKuTh CrIoco6
no3Hanus B xumun. P.K. CCHTSOPs HayqHOTOo
3 bubmuorexa LIOK | ,ccrenosanus
2 HaKOMCTBO € 1 https://m.eds00.ru/ff0 | anmoro ompoca
nabopatopusmu BY30B u d227e
npeanpusaTHii r. TroMeHu
[TpakTryeckas padora Ne 1 2 Henens OO6BsCHUTH
«IIpaBuia paboTHI B CeHTAOPSI TOTCHIMATLHDIC
. IIPUMECHCHU S
nabopatopuu ¥ IpUEMBI bubmuorexa [IOK efTeCTBeHHOHaquO
3 1 1 https://m.edsoo.ru/ff0
oOpamieHus ¢ d2'§ q TO 3HAHUS IS
1a00paTOPHBIM dzode obmecTBa
000pyI0BaHUEM
YucTele BelecTBa U CMECH. 2 Henens IIpemnoxuTh croco6
a oro
CriocoObI pa3iencHusI ceHTAOps HAyAHOT
HUCCIICA0OBAaHUA
cMecel. bubnanoreka LIOK JIAHHOTO BOIPOCa
4 1 https://m.edsoo0.ru/ff0
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"TrOMEHBEMOJIIOKO".

3 Henensa OnucaTth U OLIEHUTH
CeHTSIOps CIOCOOBI, KOTOPBIE
[TpakTudeckas padora Ne 2 Eu6 OK HCTIONB3YIOT
o NOJINOTCKA 5
«Pa3nenenue cmeceit (Ha I y4&HBIC, 9TOOBI
https://m.edsoo.ru/ff0 | ogecneunts
IpUMEPE OYUCTKHU i
. d28c8 Ha&KHOCTD JTaHHbIX
MOBApPEHHOM COJIN)» 1 JOCTOBEPHOCTS
00BICHEHHI
3 Henenda AWanu3uposars,
CeHTSOPSI bu6mmoreka [IOK UHTEPHPETUPOBAThH
ATOMBI 1 MOJIEKYJIBI https://m.edso0.ru/ff0 | nannsie u nenats
d2a6¢c COOTBETCTBYIOIIIUE
BBIBOJIBI
4 yenens Ol1leHNBATh HAYYHBIC
ceHT;[6p;[ apryMeHTBl 1
X JI0Ka3aTeNbCTBA U3
HUMHUYECKHE DJIEMEHTHI. Bu6nmorexa [{OK S
3HaKu (CHMBOJIbI) https:/m.eds00.ru/ff0 | yerounmxos
XUMHYECKHX 3JIEMEHTOB d2be8 (sanpumep, rasera,
Wurepner,
JKypHAJIBI)
4 yenens OOBACHUTD
I CeHTAOps Bubnuorexa [[OK | MOTCHHHATPHRIC
OCTBIE€ U CIIOKHBIC IDHMeHEeHUS
p https://m.edsoo.ru/ff0 P
BCIICCTBA 4236 €CTCCTBCHHOHAYYHO
dzaoc rO 3HaHUS I
ob1ecTBa
1 Henens bubamnoreka [JOK IpemnoxuTs crnocod
ATOMHO-MOJIEKYJISIPHOE OKTSIOPS https://m.edso0.ru/ff0 | HayaHoro
HCCIIEeI0BAHMSA

y4eHue

d2d50

JIAHHOTO BOIIpOCa
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3aKOH ITOCTOSTHCTBA COCTaBa 1 Henens AHanusupoBaTs,
BEILECTB. XUMHUUYECKas OKTAOpSI bubmuortexa [JOK | narepnpernposars
10 dbopmya https://m.edsoo.ru/ff0 | AanHEIC U KenaTh
pMyJia. d2eae COOTBETCTBYIOIHE
BanenaTHocTh aTOMOB - BBIBOJIBI
XUMHYECKHX 3JIEMEHTOB
OTHOCHUTENBLHAS aTOMHAas 2 Hexens bubmuorexa [JOK IIpemnoxnTs
11 Mmacca. OTHOCUTEIbHAs OKTSOpS https://m.edsoo.ru/ffQ | criocod HayuHoro
d323c HCCIICAOBAHUA
MOJIEKYJIIPHASI Macca
JAHHOTO BOIpOCa
2 "Henens OOBSICHUTD
Maccosas noins OKTAOp BubGmiorexa [[OK | MOTeHImambHbIe
IIPUMCHCHUSA
12 XHMHUYECKOI0 3JICMCHTA B https://m.edsoo.ru/ff0 P
€CTECTBEHHOHAY4YHO
COCANHCHUU d350c IO 3HaHUS I
o01ecTBa
K 3 nenens bubmmoreka [JOK Ipeanoxurs
13 OJTMHECTRO BEIICCTRA. OKTSOPsE https://m.edsoo.ru/ffQ | cocod nay4soro
Mons. MonsipHas macca d5230 HCCIIEI0BAHHUS
- JTAHHOTO BOIpOCa
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. 2 Henxenst AHaIN3UPOBATE,
Brrancnenns 00bEMOB AHBApSA bubmorexa LIOK | unrepnperuposats
34 ra3oB 10 YPaBHCHUIO https://m.edsoo.ru/ff0 | nanubie u renats
peaKkuu Ha OCHOBE 3aKOHA d5708 COOTBETCTBYIOIIHE
BbIBO/JbI
00BEMHEIX OTHOIICHUI
razoB
®dusndecKkue 1 XUMHIECCKUE 3 Henmens OO6BACHHUT
cBoiicta Bojibl. P.K. SIHBaps HOTCHIHMAILHBIC
IIpouecc ounCTKH BOJBI HA Bubmuorexa [OK | PHMeHeHHA
35 https://m.edsoo.ru/ffQ | SCTCCTECHHOHAYARO
BOj103a00pax r. TroMeHu 5 g J1m. : S ——
(TromeHckuil BotoKaHa) doB7a obuiecTBa
3 Hemens BcenoMHUTE U
COCTAE OCHOBAHNIL SHBapsi bu6mmoreka [IOK IPUMEHHUTh
36 I 6 https://m.edsoo.ru/ff0 | coorsercrayroume
OHATHUC OO0 MHAUKATOpAX d59e2 €CTCCTBCHHOHAYYHBI
€ 3HAHUA
Bopna xak pacTBOpuUTEND. 4 genens AHanu3HpoOBaTH,
HaCI)IHIeHHI)Ie u ﬂHBapr HUHTCPIPETUPOBATH
JAaHHBIC U 1CJIaTh
HEHACBIIICHHBIE PACTBOPBI. COOTBETCTBYIONIE
MaccoBas 10715 BelllecTBa B BBIBOJIBI
pacTBope. bubmuorexa [JOK
37 https://m.edsoo.ru/ff0

P.K. IIpurorosnenue
JIEKapCTBEHHBIX NIPENApaToB
Ha (papMaleBTUYECKUX
IPEIIpPUATHSIX T. TIOMEHHU.
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[TpakTuueckas padota Ne 5 4 nenens OGBSICHUTD
o Teme «lIpuroroBnenue SAHBAps HOTCHIMAIILHBIC
. o IIPUMCHCHU
pacTBOPOB C ONPENECTEHHON bubmuorexa [JOK P
38 o o h // d /ffO €CTECTBEHHOHAYYHO
MAaccoBoH moneit dttp;. m.edso0.ru ro 3HaHHs s
PacTBOPEHHOTO BEILIECTBA» doeba obmuiecTBa
1 Henens Bcnomuuts u
39 Kontponbnas pabora No2 bubnuorexa [JOK
TIPUMEHUTH
o  TeMe «Kucnopon espans https://m.edsoo.ru/ff0 | coorsercrayromue
Bonopo. Bomay ' d6342 €CTECTBEHHOHAYYHbI
AOpOA. BOA € 3HaHUA
1 Henens OOBsACHHUTH
OKCHIBI: COCTaB, (eBpans Bu6mioreka [JOK MOTEHIMAIbHbIE
IIPUMCHCHUA
40 KJ1acCU(MKaLus, https://m.edso0.ru/ff0 | "°
€CTECTBEHHOHAY4YHO
HOMCHKIJIaTypa de64de rO 3HaHUA I
oO1ecTsa
[TonydyeHnue n XxuMHIECKHE 2 Henens OueHUTD ¢ HAyIHOM
CBOMCTBA KHCIIOTHBIX, (espais bubmorexa [IOK TOYIRA 3pCHI
41 https://m.edso0.ru/ffQ | Mpesvtaraembie
OCHOBHBIX U aM()OTEPHBIX 6640 A —
OKCHUI0B JaHHOr0O BOIIpoca
2 Henens AHaNM3UpOBaTh,
OCHOBaHUS: COCTaB, deBpais bubnuorexka [IOK | uurepnperuposars
42 KJIacCU(pUKanus, https://m.edsoo.ru/ff0 | nannbie u nenate
HOMCHKIJIaTypa d67ca COOTBETCTBYIOLIHE
BBIBO/JIbI
3 Hegens bubmmnoreka [JOK IpemnoxuTs crnocod
43 Tony4enne 1 xumuieckue despans https://m.edsoo.ru/ffo | HaydHoro
CBOMCTBA OCHOBAaHUU ucceI0BaHus

d67ca

JIAHHOTO BOIIpOCa
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3 "Henmensa OOBSICHUTD
Kucnotsri: cocras, depas Bu6nuorexa [[OK | MOTCHHHATPHRIC
IIPUMCHCHUS
44 KJ1accu(puKanus, https:/m.edsoo.ru/ff0 | '+
df 2 €CTECTBEHHOHAYYHO
HOMEHKJIaTypa ee FO SHAHHS LIS
oO1ecTBa
4 Henens 5 Pasznuuars BOMpPOCH,
bubmmorexa IIOK
[MonyueHune u XUMHUYECKUE (espans I KOTOPBIC BO3MOXKHO
45 . https://m.eds00.ru/ff0 | ecrecteennonay4no
CBOICTBA KUCJIOT dfee2 HcCnenoBath
Comnu (cpennue): 4 wenens AHanu3upoBar,
HOMEHKJIATypa, CIIoCOObI dbespans bubmuorexa [JOK | narepnpernposars
46 MOy HCHHS, XMMHUCCKHE https://m.eds00.ru/Q0 | AiaHHbe 1 jenath
b
o ad9474 COOTBETCTBYIOLINE
CBOIiCcTBa ez BBIBOJIEI
[IpakTuueckas padota No 1 venens AHanusupoBaTs,
6. Pemenue MapTa UHTEPIPETUPOBATH
SKCHEPUMEHTAIIbHBIX 3a7a4 Bubmmorexa [IOK izzf;iif;ﬁ;e
47 1o TeMe «OCHOBHBIE KJIACCHI hgg;;// m.eds00.ru/00 BHIBOJIbL
HEOPraHMYECKHX advbrc
COE€TUHEHUI
OOBICHUTH
T'eneTnueckas CBs3b Bu6IMOTEeKa HOK IIOTEHIIMAJIbHBIE
MEX]T KJ1accaMu 1 menmens NIPUMEHEHHS
48 Y https:/m.edsoo.ru/00 | "7
HCOPraHN4CCKux mapTa 49a50 €CTECTBEHHOHAY4YHO
T u 'O 3HAHUA AJIA
COEIMHEHMI
oOmiecTBa
2 "Henens BcenoMHuTs U
O6ob6menye u MapTa bubmorexa [IOK | npumennts
49 . https://m.eds00.ru/00 | cootBercrByiOwHE
CHCTEeMAaTU3alusl 3HaHUH 2d9ch2 eCTeCTBeHHORAY HE

€ 3HaHUA
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KonTponpHas padora Ne3 2 Henend AHanm3upoBaTh,
110 TeMe "OCHOBHBIE KJIaCChl Mapra bubnuoreka [JOK | narepnpernposars
. AHHBIC U OCJIaTh
50 HEOpraHHYECKHX https://m.eds00.ru/00 | A I
on adgela COOTBETCTBYIOLIUE
COCTUHEHUI aie-d BEIBOM!
HepBLIe IIOIIBITKH 3 Hemens MapTa OueHuTh ¢ Hay4HOH
TOYKH 3pCHUA
KJTacCU(UKALIUN
¢ bubmuorexa HOK | nenaraemsie
51 XAMIHCCKUX STEMCHTOB. https://m.eds00.ru/00 | crioco6st msyucnns
[TonsTue o rpynmax ad9ffa JAaHHOTO BOIIPOCa
CXOJHBIX 3JIEMCHTOB
Ilepronnueckuii 3aKOH 1 3 Hezxens mMapTa INpennoxuts
[Tepuoanueckas cucremMa bubmoreka [IOK CMIOCO6 HAYYHOTO
52 1 https://m.eds00.ru/00 | HcciesoBakHs
XUMHUYECKHX d71eMeHTOB /1. ada5c JAHHOTO BOMPOCa
H. Meunneneena
HepI/IO,I[LI, T'PYIIIEL, 1 Henensa Bubnuoreka I_IOK AHanu3upoBath,
53 HOATPYIIIIBI https://m.edsoo.ru/00 | HHTEPIPETHPOBATH
JAaHHBIC U 1CJIaTh
arnpens ada52c COOTBETCTBYIOLIHE
BBIBO/JIbI
1 Henens bubmuorexa [JOK [MpennoxuTh
54 Crpoenue atomoB. CocrtaB anpenst https://m.eds00.ru/00 | €nocod Hayuroro
aTOMHBIX sifiep. M30Tors! ada342 HCCIIEIOBAHMUS
- JTAHHOTO BOIIpOCa
CrtpoeHne 371eKTPOHHBIX 2 Henend BceroMHuTS M
000JI0YEeK aTOMOB anpers TIpUMCHITE
bubmoreka HOK | ¢oorpercrayiomme
95 3JICMEHTOB https://m.eds00.ru/00 | ecrecraenmonaysss:
[Iepuonnueckoii cucTeMsl ada6bc e 3HaHUs

. . Menneneena
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XapakTepucTuka 2 Henmens AHanu3HpOBaTH,
XHMHYECKOT0 3JIEMEHTA T10 anperns UHTCPIPETHPOBATL
bubmorexa LIOK | aniie u nears
56 Cro TONOXCHHIO B https://m.eds00.ru/00 | coorsercrayromue
[Tepuonuueckoii cucreme ada824 BBIBOJIBI
. . MenneneeBa
3HaueHune 3 Henens OLEHHUTD ¢ HAay4HOI
[Teproauyeckoro 3aKoHa anpess TOHKH 3pCHI
npemiaracMbIe
AL PasBUTH HAYKH U CHOCOOBI U3yUYCHHS
npaktuku. . W. JIAHHOTO BOIIPOCa
MeneneeB — y4€HbII Bubmiorexa HOK
57 ’ https://m.eds00.ru/00
nenaror u rpaxaanud. P.K. ada96e
DKCcKypcus B
TroMeHCKyr0 001acTHYIO
oubmmorexy um. JI.1.
Menneneesa
3 Henenda AHanu3MpoOBaTh,
DNEKTPOOTPULIATENEHOCTD anpenst bubmorexa LIOK | unrepnperuposars
58 aTOMOB XHMHYECKHUX https://m.eds00.ru/00 | 1aHHbIE U JenaTh
DJIEMEHTOB adaab8 COOTBETCTBYIOILINE
BBIBO/JbI
59 HNonHas xumMuyeckas CBI3b 4 »enens bubmunoreka [JOK Ipennoxuth
anpens https://m.eds00.ru/00 | cnoco6 HayuHOTO
adac34 HCCIIEI0BaHUSA
JTAHHOTO BOIIPOCa
4 wenens AHaIU3MPOBATH,
KoBaneHnTHas nonspHas anpens bubmorexa LIOK | unrepnperuposats
60 https://m.eds00.ru/00 | naHHEIE U A€NaTh
XHMHYECKasl CBS3b adaab8 cooTBeTCTRYOMIE
BBIBO/IbI
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KoBasientnas HenossipHas

1 Henens masa

bu6mmoreka [IOK

61 https://m.edso0.ru/00
XHMHYECKas CBS3b adaab9
Bcnomuuts u
bu6mmoreka LIOK | npumennts
62 CTeneHb OKUCICHUS 1 menens Mast | https://m.eds00.ru/00 | cootercTByIOMIKE
adae28 €CTECTBEHHOHAYYHBI
- € 3HaHUA
OKHUCIUTEIbHOBOCCTAHOBUTEIIbHBIE 2 menens mas | buommoteka [JOK
63 peakuu https://m.eds00.ru/00
adb076
2 Heness Mast OIIeHUTh C HAYYHOH
bubnunorexka LHOK | rouxu spenus
64 OKHUCINUTEIN U BOCCTAHOBUTEIH https://m.eds00.ru/00 | npemiaracmbie
adb076 CrocoOBI U3yUCHUS
JTAHHOTO BOIpPOCa
3 genena Mas AHanM3upoBarh,
Kontponbnas paborta Ne4 o teme bubnuorexa [IOK | uurepnpernposars
65 «Ctpoenue aroma. XUMHUYECKas https://m.eds00.ru/00 | nauHble 1 AENaTH
CBS3b» adb486 COOTBETCTBYIOIINE
BbIBO/IbI
Peseprurlit ypok. O60011eHNE U 3 menmens Mast| bubmamnoreka [JOK | Ilpennoxuts crioco6
66 CHUCTEMATH3ALMs 3HAHUH https://m.edsoo.ru/0Q | Hay4HoTo
adb33C HUCCIICJOBAHUA
JAAaHHOT'O BOIIpOCa
PesepBHelit ypok. O60011eHNE U 4 wenens mast| bubnuotexa LIOK | Anammsuposats,
67 crucTeMaTU3alus 3HaHUN https://m.edsoo.ru/00 | UHTEPUPETHPOBATL
adgcb2 JAaHHBIC U ACJIaTh
COOTBETCTBYIOIIUEC

BBIBOIbI
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4 genenst Mas AHaNIu3NpoBaTh,
PesepBHbIii YPOK. bubnuoreka LIOK | uurepnperuposars
68 O606menne u 1 https://m.edsoo.ru/ff0 | maumbie u nemats
CHCTEMAaTH3aLNs 3HAHUI d6lc6 COOTBETCTBYIOIIHE
BBIBO/IbI
OBLIEE KOJIMYECTBO YACOB 63

I10 ITPOIT'PAMME
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9 KJIACC

KoanuyecTBO 4acoB DJIeKTPOHHbBIE DYHKIHOHAJ
Ne Mpakrmuec Hara uugposbie bHas
w/n Tema YpoKka Beero KOHTPOHLH Kite u3yueHust Oﬁpag()BaTe_]]bele IPaMOTHOCTDH
ble padoThbI eCVYPChI
P padoThI pecyp
[Tepuoanueckuii 3aK0OH. 1 Henens AHanu3MpOBATE,
[Tepronuyeckas cucrema CeHTAOps bubnuorexa [JOK MHTEPIPETHPOBATH
1 1 https://m.edsoo.ru/00adb | AaHHbBIE 1 AenaTh
XUMHAYECKHUX DJIIEMEHTOB =~ CooTBETCTBYIOMIE
. . MenaeneeBa BBIBOJIBI
3aKOHOMEPHOCTH B 1 Henena [pennoxuts
W3MCHEHUH CBOWCTB CeHTAOPsI bubmmorexa LIOK C110co6 HayIHOTO
2 XHMIIECKIX SICMEHTOR 1 https://m.edso00.ru/00adb | HccreaoBarus
. 6b6 JAAaHHOT'O BOIIpOCa
MEPBBIX TPEX MEPUOOB ==
2 "Henems OOBICHUTD
Knaccudukanus n CEHTSOps Bu6morexa IIOK HOTEHIHAIbHbBIE
IIPUMCHCHUA
3 HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb efTeCTBCHHOHay‘IH
HEOPraHNYeCKUX BEIIECTB 7e2 OrO 3HAHMA VIS
o011ecTBa
Bunn xumMuueckoil cBs3u 2 Henenst IpennoxuTs
W THUITBI KPUCTALUITMYECKUX CEHTAOPS bubnnorexa [JOK CIoco6 HayYHOTO
4 PemETOK 1 https://m.edsoo.ru/00adb | MccnenoBans
ach JTAHHOTO BOIPOCa
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KonTponbnas pabora

3 Henens

Omnucath U OLIEHUTH

CEHTSIOPS CI0COOBI, KOTOPBIE
Nel o Teme UCTIONB3YHOT
«IloBTOpEHUE N 1 yuEHbIe, 4TOOBI
yrayOJaeHe 3HAaHUHA 063‘_’_““““
HaACKHOCTh JaHHBIX
OCHOBHBIX Pa3/IejioB 1 ZOCTOBEPHOCTE
Kypca 8 Kkiacca» 00BsCHEHNIT
3 Hemens AHanM3upoBarTh,
Knaccuduxanus XMMHUYECKHX CeHTABDA bubnuorexa LIOK MHTEPIPETHPOBATH
peakuii no Pa3IMYHBIM https://m.edsoo.ru/00adb | nauuwbie u nenath
[IpU3HaKaM cb0 COOTBETCTBYIOIINE
BBbIBO/JIbI
4 yenens OLeHUBaThH
CeHTsI0ps HayqHBIC
ApTYMCHTHI 1
[TonsaTHe 0 CKOPOCTH XUMHUYECKOM bubnnorexa [JOK JI0Ka3aTeNbCTBA U3
peakiuu. [ToHsITHE O TOMOTEHHBIX https://m.edsoo.ru/00adb | pasmraaBIX
Y TeTEPOTCHHBIX PEaKIIUIX e9a MCTOUHUKOB
(mampumep, razera,
Wnrepner,
JKypHAIIBI)
[ToHsiTHE O XUMHUECKOM 4 uepenst OOBICHATH
paBHOBecHH. DaKTOPHI, BIUSIONIUE CEeHTSOPsI TNOTEHIHATbHbIE
o MMPUMEHCHUA
Ha CK Th XUMHUYECKOH peakiuu
CROpOC CORON peakd bubmuoreka [JOK €CTECTBEHHOHAYYH
1 TIOJIOKEHUE XUMHUICCKOTO https://m.edsoo.ru/00adc | oro 3HaHus st
paBHOBeECHs 08¢ o6mecTsa
OKHMCIUTEIbHOBOCCTAHOBUTEIbHBIE 1 Hexens Bbubnuorexa LIOK [peoxKuTh
peakiuu OKTAOPS https://m.edsoo.ru/00adc | COcod HaywHoro
ade HUCCIICO0OBAaHUA
JAAaHHOT'O BOIIpOCa
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Teopust 37EKTPOIUTUYECKOMN 1 Henens AHanu3MpOBaTh,
nucconnanuu. CUIbHBIE U cl1a0ble OKTAOPS VHTCPIPETIPOBATH
anekTpoautsl. P.K JIGUHBIC 1 ACHATS
e COOTBETCTBYIOIIHE
Hcnoap3oBaHue TOHATHE
" " bubnunorexa LIOK BBIBO/IBI
3IEKTPOIUT" B IIPOMBIIIICHHOCTH
10 p p https://m.edsoo.ru/00adc
Ha npumepe TroMeHcKkoro d6s
AKKYMYJISITOPHOTO
3aBOJIA.
2 menens bubanorexa [JOK Hpennoxurs
11 I/IOHHI)IC ypaBHCHI/ISI OKT’I6pH httpS//medsooru/OOadd CHOCO6 HaquOFO
peaKHI/Iﬁ 448 HUCCIIEIOBAaHUA
JIaHHOTO BOIIpOCa
XHUMHYECKHE CBOMCTBA 2 Henenst OOBSICHUTD
4 OKTSIODS MOTCHUHUAJIbHBIC
KHUCJIOT U OCHOBaHI/II/IVB p Bub6uoreka IIOK pieHeHI
12 CBETE MPE/ICTaBICHHIT 00 https://m.edsoo.ru/00add | ecrecraennonayun
BJIEKTPOIUTUYECKON 5d8 Or0 3HAHHS I
JUCCOIIUAIIuN o01recTBa
XUMHYECKUE CBOMCTBA 3 Henmens Ipennoxurs
7 OKTAOPs CMoCco6 HAYYHOTO
COJIEN B CBETE o p Bu6morexa IIOK HooTeOBAIA
13 HPCACTABICHUH O https://m.edsoo.ru/00add

BHCKTpOHHTHqCCKOﬁ
Auccomranumn

8b2

JAAaHHOT'O BOIIPpOCa
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3 Henensa

BcrioMHuTh M

T[ToHATHE O THAPONH3E OKTAOPsL bubnmorexa LIOK TPUMEHNTH
14 comeil https://m.edsoo.ru/00add | cooTseTcTBYIOmMUE
9d4 €CTEeCTBEHHOHAYYH
bI€ 3HAHUA
4 Hepens AHanu3upoBarts,
0O06001IeHuE U OKTSIOps bu6morexa LIOK HHTEPIPETHPOBATh
15 o https://m.edsoo.ru/00add | nannble u AenaTh
CHCTEMATHU3allHs 3HAHHUI
d12 COOTBETCTBYIOIIIE
BBIBOJbI
0 .
I[IpakTuueckas pabora Ne 4 Hegem Toii};ﬂgec HayTHOH
OKTAOps HUS
16 1. «PermeHne bubnnorexa [JOK IpeLTaracNLe
https://m.edsoo.ru/00add
AKCIICPUMEHTAIbHBIX bfa CIIOCOGBI U3ydeH s
3aga4» - JAAaHHOT'O BOIIpOCa
KOHTpOJ‘ILHa}I pa60Ta 1 Henensa Bubnuoteka ]_[OK AHanu3upoBarth,
17 Ne2 mo Teme HOSIOPst https://m.eds00.ru/00add | MHTEPHPETHPOBATE
AHHBIC U ICJIaTh
«DIEKTPOIUTHYECKAS ec0 A A
COOTBCTCTBYIOIIIUC
Aucconualus. BBIBO/IBI
XUMUYECKUE peaklluy B
pacTBopax»
OO0mas xapakTepuCcTHKa 1 Hemenst IIpeanoxkuTh crocod
raJIOreHOB. XUMHUYECKUE HOSIOPSI bubmuoteka [IOK Hay4HOTO
18 CBOIICTBA Ha IpUMeEpe https://m.edsoo.ru/00add | BccraenoBaHs
fe2 JTAHHOTO BOIpOCa
XJjopa Tes
Xnopooaopon. ConsiHast 2 Henens AHanu3upoBaTs,
KHCJI0Ta, XUMHYECKHE HOSOps bubnunoreka LIOK MHTEPIPETHPOBATH
19 CBOTCTBA, TIOTyUEHHe https://m.edsoo.ru/00ade | AaHHEBIE U fenaTh
’ ’ COOTBETCTBYIOIIUEC

MMPUMCHCHUC

104

BBIBOJIbI
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[TpakTruyeckas pabora No

BcnomMHuTh M

2 no Teme «llomyueHune 2 Henens Bu6mumoteka [JOK IPUMEHHT
20 COISTHOM KHCIOTH, HOSGps https://m.edsoo.ru/00ade | COOTBETCTBYfOMIHE
H3y4YEHUE €€ CBOMCTBY» 348 coTecTReHONaYIH
bIC 3HAHUA
Brruucnenus mo 3 Henmens Bcenomuuts u
HOSIODS NIPUMEHUTH
ypaBHteI/ISIM XUMHYECKUX p Bu6uorexa IJOK o merermyioLc
21 peakiuii, eciiu OJUH U3 :
https://m.edsoo.ru/00ade | ecrecreennonayun
peareHToB J1aH B U30BITKE 488 LLe BHAHMS
3 Henenda BcrnoMHUTE 1
OO0mast xapakTepUCTHKa HOsI0pst Butmorexa [HOK TPHMCHHTH
22 sieMenToB VIA-IDVIIILL https://m.edsoo.ru/00ade | cooTBeTcTBYIOmMUE
Py 64a €CTECTBEHHOHAYYH
bIC 3HAHUA
AnnoTpomnHsie 4 nenens OueHHUTD ¢ HAYIHOH
HOSIOPS TOYKH 3PEHUSL
EOIM(bHKaHHH Cepbl. . P bubnuorexa HOK npejJiaraeMble
23 axomnemie cephl U eé https://m.edsoo.ru/00ade | croco6er nsyuenus
COCIMHEHUHU B IIPUPOJE. 64a JAHHOT'0 BOIIPOCa
XUMHYECKHE CBONCTRA
cepbl
4 genens AHaIM3MpoBaTh,
CepoBoziopoJi, cTpoeHHe, HOSOPS bubnuoreka [JOK MHTEPIIPETHPOBAT
24 ¢buznueckue u https://m.edsoo.ru/00ade | nauHbIe U nenaTH
XHMHYECKHE CBOMCTBA 802 COOTBETCTBYIOLINE

BBIBO/JIbI
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Oxkcunpl cepsl. CepHas 1 menens IMpemioxuTs crnocod
KHCJIOTa, PU3HYECKUE 1 Aexabpst bubnunorexa LIOK Hay4HOTO
25 XIMAIECKHE CBORCTBA https://m.edso0o.ru/00ade | HCccaenoBaHms
’ a28 JIAHHOTO BOIIPOCa
MIPUMEHCHHE ==
XUMHUYECKUE PEaKIUH, 1 menens Amnanusuposars,
JISKAIIIE B OCHOBE neKadpst MHTEPIIPETHPOBATH
AHHBIC U ACJIaTh
MIPOMBIIIJICHHOTO CII0C00a .
o e ce o o COOTBETCTBYIOIIIUE
MMOJyYEHHUS CEPHOMI
i X P bubnunoreka [IOK BBIBOZLBI
KUCIIOTBL. XUMHYECKOE
26 https://m.edsoo.ru/00ade
SanHSHeHI/Iev c8a
OKpY’Karolen cpeibl
COCITUHEHUSIMH CEPBI
Brruncnenue maccoBon 2 Hemens Bubnuoteka ]_[OK IIpennoxuts
27 JIOIU BBIXOJIA TIPOIYKTA niexabpsi https://m.edso0.ru/00ade | cocod Hayuroro
eaKIUun C8a HCCIICJ0BaHUA
p I JAAaHHOT'O BOIIpOCa
OO6m1as XxapakTeprucTruKa 2 Hepens BCrnoMHHTB U
- Jnexaops NPUMEHUTD
TGMGHTOB Dy b bubmmorexa LIOK COOTBETCTBYIOIUE
28 30T, paclpOCTPaHCHNC B https://m.edsoo.ru/00ade | ecrecraenmonayun
npupojie, Gu3ndecKue u a6 N—
XHMHYECKHE CBOMCTBA
3 Henenda AHaIM3MpoBaTh,
AMMHAK, ero dH3HIecKie nexadpst bubnuoreka [{OK UHTEPIIPETHPOBATE
29 o https://m.edsoo.ru/00adf | nannsie u genats
U XUMHYECKHE CBOICTBA, 004 A —
BBIBO/IbI

IMOJIYUYCHHE U TIPUMEHCHUEC
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3 "Henmens OLEHHUTD C HAYYHOI
[TpakTruyeckas pabora No % Bt OK Tolf{m 3peHI/I}Iy
nexaopst
3 no teme «llonyuenue P nomotexa I TIpe/IaracMple
30 https://m.edsoo.ru/00adf
aMMHaKa, U3Y4CHUE €T0 180 CIIOCOOBI U3y4eHHs
CBOMCTB» = JIAHHOTO BOIIPOCA
. 4 nenens AHanu3UpoBaTh,
A30THas KUCOTa, €€ neKabps bu6mmnorexa LIOK MHTEPIPETUPOBATH
31 ¢busnyeckue u https://m.edsoo.ru/00adf | mammbIe u neTaTh
XUMHUYECKUE CBOUCTBA 306 COOTBETCTBYIOILIHUE
BBIBO/IbI
Wcnionp3oBanue 4 genens Ipennoxuth
HUTPATOB U COJIEH nexaops CIoco6 Hay4HOro
AMMOHHUS B KAYECTBE HCCIIC/OBAHIA
JIAHHOTO BOIIpOCa
MHUHEPATbHBIX
o6 peH s X ccKoe bubmuoreka [IOK
uii. XMMHYECK
32 YA0OP https://m.eds00.ru/00adf
3arpsi3HEHUE
P 5 518
OKPYKaroIIeH CpeIbl
COCTMHEHUSMH a30Ta
docdhop. Oxeun docdopa 2 Hemens BenoMuuTb 1
(V) u pochopuas SHBaps IIPHMEHHUTE
KUCIIOTa, pU3nUecKue u Bu6mmotexa [IOK COOTBETCTBYIOMIHE
€CTCCTBCHHOHA
33 XHMITHECKIE CBOHCTE, https://m.edso0o.ru/00adf LIJSH;]:{I/I};H HayHH
MOJTyYeHUE 68a
Hcnons3oBanue 2 Hexens AHanu3MpoBaTh,
¢docdaroB B kauecTBe STHBAps bubmuoteka [JOK MHTEPIIPETUPOBATH
34 MUHEPATHHBIX https://m.eds0o.ru/00adf | AaHHbIe n nenats
6 o C20 COOTBETCTBYIOIIUEC
YAOOPCHUH. BBIBO/IbI
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3arpsi3HEHUE NPUPOTHON
cpenbl pocdaramu. P.K.
[IpumeHeHue a30THBIX U

dhochopHbIX y10OpeHuii B

TEIUIMYHOM XO3SIUCTBE T.
TroMeHH, U B CEIILCKOM
XO3SICTBE.

3 "Henens OLEHHUTD C HAYYHOI
Yraepon, Bu6 0 TOYKH 3pPCHUS
sSAHBaps
pacrnpoCTpaHCHUC B P HoImoTeKa H K nperaracMbIe
35 https://m.edsoo.ru/00adf
npupoe, GU3HIECKUue U d9c CHOCOOBI U3yUYEHUS
XHMHYCECKHE CBONCTBA NaHHOTO BONPOCa
Oxkcupl yriaepojaa, ux 3 wenens AHanu3UpOBaTh,
busnueckue u SHBaps MHTEPIPETHPOBATH
XHMHYCCKHE CBOMCTBA. JARHDBIC 1 AICHaTh
3 COOTBETCTBYIOIIUEC
KOJIOTHUYCCKHUC BBIBOJIBI
poOJIeMBbl, CBSI3aHHBIE C bubmuoreka [IOK
36 okcunoM yraepoaa (1V). https://m.edsoo.ru/00adf
P.K. Dxonorusr. ebe
TroMeHH, OYHNCTKa
BO3/yXa Ha
MpEANPUITHIX
} 4 Hepens bubnmorexa LIOK [penoxuts crocod
coJin HUCCJIENOBaHUS

06¢

JAAHHOT'O BOIIpOCa
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[IpakTrueckas padota No 4 nenens AHaIM3MpoBaTh,
4 o Teme "llonyuenue SIHBApS 5 UHTEPIPETHPOBAT
noanoreka [JOK
JaHHBbIC U ACJ1aTh
38 YTJICKUCIIOTO rasa. https://m.eds00.ru/00ae0 | coorsercraytomme
KadectBennas peaxius 27e BBIBOJBI
Ha KapOoHaT-uoH"
IlepBoHavasbHbIE 1 Henens TIpeuIoxKuTh
HOHATHUS 00 espas 5 C10c06 HAYYHOTO
nonroreka [IIOK -
JOBaHUA
39 OpraHM9CCKUX BCIICCTBAX https://m.eds00.ru/00ae0 | yammoro sompoca
KaK O COSIUHCHHIX 54e
yriepoja
Kpewmuuii u ero 1 mepens BcnomHuTs M
coenqunenus. P.K. bespars NpUMCHUTE
BuH3uianHCcKui 3aBOJ Bubmuorexa HOK zgfgff]:;ﬁzfﬁz
40 KEpaM3UTOBOT'O IpaBusl, https://m.edsoo.ru/00ae0 -
boranauHckuit 80a
KUPIUYHBIN 3aBOJT
[TpakTuueckas padota No 2 Henens AHanusupoBaTs,
5. Perienue (dheBpais HHTEPIPETUPOBATH
KCIIEPUMEHTaIbHBIX JIGHHBIC 1 ACIaTh
Jkeriepume bubnuoreka [{OK COOTBETCTBYIONINE
41 3a/1at o TeMe https://m.eds00.ru/00ae0 | BbBOIbI

«BaxHelIme HeMeTaIbI
U UX COECOUHEHUI

bf2
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KonrpomnsHas pabora 2 Henens OLCHUTH C HAYYHOI
eBDAII TOYKHU 3PCHUSA
Ne3 mo TfMe (esp bubnunorexa LIOK npearaeMbe
42 «BaKHEHIINE HEMETaLIIbI https://m.eds00.ru/00a€0 | croco6er msyuerms
U UX COCAUHECHU S el8 JIAHHOTO BOIIPOCa
OO11ast XapaKTEpPHUCTHKA 3 Henens TIpenoKuTh
XMMHYECKHX 3JIEMEHTOB teBpans CI10co6 Hay4HOro
METAIIOB bubimoreka [JOK HCCTICAOBAHH
— . AHHOI'O BOIIpOCa
43 https://m.edsoo.ru/00ael | * p
Merammueckas CBA3b U 03e
MeTaUIn4ecKas
KpHUCTaJTHYeCcKas
pemérka. Puzndeckue
CBOMCTBa METAJIJIOB
XUMHUYECKHAE CBOUCTBA 3 HEeaest BcnoMuuTh M
METAJIJIOB. despans TIPUMEHHTD
o BH6HHOTeKa HOK COOTBETCTBYIOLIUEC
44 ODNeKTPOXUMUICCKUM Psifl https:/m.edsoo.ru/00ael | ecrecrpenmonayun
HaIpsHKEHUH METaJUIOB 156 ble 3HAHMUsI
O01me criocoObl 4 yenens AHanM3upoBars,
MOJTyYEHHSI METAIIIOB. despans MHTEPIIPETHPOBATH
JAHHBIC U ACJIaTh
Crnaset. Beraucnenus mo bubmmoteka IIOK COOTBETCTBYIOIIHE
45 YPaBHCHHAM XHMHIHCCKUX https://m.edsoo.ru/00ael | BsBOIBI

peaKkuuii, €ciii OJJUH U3
pEareHTOB COJEPKUT
puMecH

156
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ITonsiTHe 0 KOppO3UN

4 genens

O1neHnuTs ¢ HayqIHOH

meraios. P.K. heppans TOHKH 3pCHHUA
} bu6morexa LIOK npearaeMbe
46 Mertautyprudeckuil https://m.edso0.ru/00ael | cnoco6st usyuenus
3aBOJI «DIEKTPOCTAIIb 278 JIAHHOTO BOIIPOCa
TroMeHN»
1 Henens bubmmoreka [JOK penoxuts
47 [{e/0uHBIe METATLTEI Mapra https://m.edso0.ru/00ael | crocob HayuHoro
4b2 HUCCIICAJOBAHUS
JTAHHOTO BOIPOCa
Bcmomuauts n
OKCcHIBI U THIPOKCHIBI 1 menens Bubmiorexa HOK TPHMCHHTE
48 \apa https://m.eds00.ru/00ael | cooTercTBYyIOLIHE
HATPH3 1 KaJHs P 4h2 €CTECTBEHHOHAYUYH
bI€ 3HAHUA
2 Henens AHanM3upoBarTh,
[lenouHo3eMeNbHBIC MapTa bubmmoreka [JOK UHTEPIIPETHPOBATE
49 METaJUThl — KaIbIIUHN U https://m.edsoo.ru/00ael | nanHbIe U Aenath
MAaraum 5e8 COOTBETCTBYIOIIINE
BBIBO/IbI
2 Hexens MapTa OLEHNTD C HAYYHOM
Baxneiine coefuHeHU S Bubmaorexa LIOK poTi bem
50 https://m.edsoo.ru/00ael | 'Pe/VIaracMete
KaJlbIus 568 CIIOCOOBI HN3y4YCHUA
— JTAHHOTO BOIPOCa
3 Henens mMapTa AHannM3npoBaTh,
0600LIeHNe I HHTEPIPETUPOBATH
51 o JAaHHBbIC U AcJIaTh
CHCTEMAaTH3allHs 3HAHHUI COOTBETCTBYIOIE

BBIBOJIbI
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JKécTkocTh BOIBI U

3 Henmens MapTa

bubnmorexa [IOK

[pemmoxuTs criocod

52 . https://m.eds0o.ru/00ael | HayHHOTO
CTOCO0BI €€ yCTpaHEeHHUs 386 Hcclle1I0BaHUs
T JTAHHOTO BOIIpOCa
[TpakTudeckas padora No 1 Henenst AHanu3upoBaTh,
6 o Teme "XécTkocTh ampens bub6nmoreka [IOK HHTEPIPETHPOBATH
53 BOJIbI K METOJIBI €6 https://m.edsoo.ru/00ael | AaHHBIE U E1aTh
" ae8 COOTBETCTBYIOIIUEC
yCTpaHEHUS aes
BBIBOJIbI
1 senensa BcenoMHUTE U
amnpens bubnuorexa HOK MIPUMEHUTD
54 AmroMuHuii https://m.edsoo.ru/00ael | coorBercTBYMOMmINE
c64 €CTECTBEHHOHAYUYH
bI€ 3HAHUA
2 Henens BcnomMuuTs 1
55 AmborepHble  CBOiiCTBa amperns ﬁmnll’/lomé‘a HOF TPHMCHHTH
Jrm. . COOTBETCTBYIOIINE
OKCHJIA ¥l THIPOKCHIIA ttps edsoo.ru/00ael TBYIOLIH
c64 €CTECTBEHHOHAYYH
bI€ 3HAHUA
2 nenens bubmmoreka LIOK [pennoxnts
56 Keneso anpeins https://m.edso00.ru/00ael | cnocod Hay4Horo
d86 HUCCIICJOBAHUA
T JIAaHHOTO BOIIpOCa
3 Henenda BcnoMHUTh 1
Oxcupl, THIPOKCHIBI U anpenst bubnuorexa [IOK IPUMEHNTH
57 conn xere3a (1) n xenesa https://m.edsoo.ru/00ae3 | coorBercrByMOMmIKNE
(| | |) 5e6 €CTECTBEHHOHAYYH
bIC 3HAHUA
3 Henensa AHanIM3MpoBaTh,
O06o00mmenue u anpens MHTEPIPETHPOBATH
58 o JaHHBbIC U ACJIaTh
CUCTEMaTH3aIUs 3HAHUH
COOTBETCTBYIOIIIUEC

BBIBOJIbI
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[TpakTudeckas padora No 4 Hepens OIEHUTE ¢ HAYYHOI
7. PeI_HeHI/Ie anpen;[ TOYKHU 3pCHUA
npeajiaracMabiC
- IKCIIEPUMEHTATBHBIX But6mmoreka [IOK P S —
https://m.edso0.ru/00ae3
3a1a4 I10 TCMEC deg JaHHOT'O BOIpoca
«Baxuelinme Meramisl U -
UX COEIUHEHUI
Brruncnenuns mo 4 menens AHanu3HpoOBaTH,
YpaBHEHUAM XMMHUYECKHX anpes MHTCPIpCTUPOBATE
A JAHHBIC U ACJIaTh
peaKkIui, eciii OJIMH U3
6 COOTBCTCTBYIOIIUC
€areHTOB JaH B U30LITKE
p A bubnunoreka LIOK BBIBOJIBI
WU CONEPKUAT IIPUMECH.
60 Acp p 8 https://m.edsoo.ru/00ael
Brruncnenus maccoBoit 750
JIOJIU BBIXO0J1a TPOAYKTa
peakiumn
1 Heneng mas TpemnoxuTh
61 O06o06menue u CI0CO6 HAYYHOTO
CUCTEMaTu3anuia 3HAHUU HcCcJIeJOBaHUA
JTAHHOTO BOIPOCa
KonTponbnas padota BCHOMHHUTS 1
Ned 1o Teme TpUMCHHTH
62 o 1 Henmens mas COOTBETCTBYIOIIINE
«Baxuelnme MeTamuinl U CCTECTBEHHOHAYH
HUX COEIUHEHUI bIC 3HAHUS
2 "Henes Mas AHaIM3MpoBaTh,
BemectBa 1 maTepualibl bubmuoreka [{OK MHTEpIPETHPOBATh
63 B IOBCEJHEBHON >KU3HHU https://m.edsoo.ru/00ae3 | nanHbIe U AeNTaTh
yenoseka. P.K. 50 COOTBETCTBYIOIINE

BBIBOJIbI
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[Ipennpustus NUILIEBOI
MIPOMBIIIIJICHHOCTH T.
TroMeHu.
XUMHUYECKOE 3arpsi3HEHUE 2 Hezens Mas OLEHHUTH ¢ HAy4HOM
OKPYKaroLlel cpebl TOUKH 3pCHHA
PYRAIOMIEH CPEIBL. TpeUTaraeMble
P.K. bubnuorexa [JOK CHOCOOBI U3yYEHHs
64 HedrenepepabarbiBarory 1 https://m.edso0.ru/00ae4 | 1aHHOrO BONpOCa
ue IpeIIpUsTHS T. 270
TromeHun
3 "Henmens Mast AHanM3UpoBaTh,
bu6nmoreka LIOK
Posb XuMuH B pellieHHH 1o MHTCPNpCTHPOBATE
65 6 1 https://m.edsoo.ru/00ae4 | naHHbIE U A€NaTh
AKOJIOTUYECKUX TTPOOIeM 970 A —
BBIBO/IbI
PesepBHbIii ypok. 3 Hemens Mast bubmunoreka [IIOK IIpemIoKuTh CII0co6
66 O6006menne u 1 https://m.eds00.ru/00aeQ | Hay4Horo
o doa HCCIICJ0BaHUA
CUCTEMaTH3aIlus 3HAHUH
JAAaHHOT'O BOIIpOCa
4 geneins mas AHanu3upoBarsb,
PesepBHbIit ypoK. bubmmoteka IIOK MHTEPIPETHPOBATH
67 O6o06uienue 1 1 https://m.eds0o.ru/00adb | nanmsie n nenats
cucTeMaTH3anus 3HaHUU 33c COOTBETCTBYIOILIHE
BBIBO/IbI
4 geneins mas BcenoMHUTE U
PesepBHBIit ypok. bubmuoreka [IOK IPMMEHHTH
68 O06001menne n 1 https://m.edso0.ru/00ad9 | coorBercTByIOLIHE
CHCTEMAaTHU3aIUs 3HAHHUI ch2 €CTECTBEHHOHAYYH
bIC 3HAHUA
OBIIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHMUE
OBPA3OBATEJBHOI'O ITPOLHECCA OBA3ATEJIBHBIE YUEGHBIE
MATEPHAJIBI VIS YHEHUKA

» Xumus, 8 kiacc/ I'abpuensu O.C., Octpoymon WU.I'., Cnankos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

» Xumus, 9 knacc/ 'abpuensu O.C., Octpoymon WU.I'., Cnankos C.A.,
AknnonepHoe obmectBo «M3naTenscTBo «IIpocBemienney TabauIIbL:
ITepuoanueckas cucrema xuMudeckux siemeHToB /. 1. Menneneena,

Ta0JMIa pACTBOPUMOCTH, ANEKTPOXUMUUYECKUN P HANPSIKEHUS METAJIIIOB

METOIUYECKHUE MATEPHUAJIBI U151 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBEHb.-
Peanuzanus-rpedoBanuii-OI"OC-0cHOBHOT0-00111€T0-00pa30BaHusI. -

Metoanyeckoe-nocobue-mis-yantens.pdf

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

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

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

https://www.yaklass.ru






