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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no «Xumum» ais 8-9 kiaaccoB pa3paboTaHa B COOTBETCTBUU

Poccuiickoit @enepanun» (B 1EUCTBYIOIIEH peJaKkIIum)

- mpukaza MunnpocBemenuss ot 31.05.2021 Ne 287 «O6 yrBepxkAeHUU
dbenepaibHOTO rOCyIapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHaPTa OCHOBHOTO OOIIETO
o0pa3oBaHUA;

- puka3za Munnpocsemnienus ot 18.05.2023 Ne 370 «OO6 yTBepIeHUH
denepanbHOil 00pa3zoBaTENBHON MPOrpaMMbl OCHOBHOTO OOIIEr0 00pa30BaHUS;

- mpukaza Munnpocsemenuss ot 22.03.2021 Ne 115 «O06 yTBepxaeHUH
[lopsnka opraHu3allid M OCYIIECTBJICHHUS O0Opa30BaTENbHON JEATENBHOCTU IO
OCHOBHBIM 00111€00pa30BaTeIbHBIM MMPOrpaMMaM — 00pa30BaTEIbLHBIM IIPOTpaMMamM

HA4YaJIbHOTO O0IIIEero, OCHOBHOI'O OOIIIET0 M CPeIHEro 00IIero o0pa3oBaHus»;

«CIl  2.4.3648-20 «CaHuTapHO-dMIUAEMHUOJIOTUUECKHE  TpeOoBaHUS K
OpraHu3aIusM BOCHUTAHUS M OOYUYeHHUs, OTIbIXa M O37O0pPOBJICHUS JACTeH U
MOJIOJICKN», YTBEPKJICHHBIX IMOCTAHOBJICHHUEM TIJIAaBHOTO CAHUTApPHOTO Bpada OT
28.09.2020 Ne 28;

- CanlluH 1.2.3685-21 «I'urueHundeckue HOPMATUBBI U TpeOOBaHHS K
oOecrieueHnto 6e30nacHOCTU U (W) O€3BPEIHOCTH I YesloBeka (paKTOPOB Cpeibl
OOUTaHUs», YTBEPHKICHHBIX IMOCTAHOBJICHUEM TIJaBHOTO CAHUTAPHOTO Bpaya OT
28.01.2021 Ne

2;

« KOHIICTIIIMK TIpenojaBaHus ydeOHoro mpenmera «Xumus» B Poccuiickoi
®epnepanuu, yrBepxAeHHON pacnopsikenueM [IpaButensctBa ot 09.04.2016 Ne 637-
p;

+ y4eOHOI0 TJIaHa OCHOBHOTO OOIIEro o0pa3oBaHus, YTBEPKICHHOTO MTPUKA30M
mupekropa MAOY rumuazuu Nel6 ropona Tiomenu ot 30 08.2023 Ne 177-ox O
benepanbHOil pabouel MPOrpaMMBbI IO y4eOHOMY MPEAMETY «XHUMUS».

« [Tonoxenust o pabounx mporpaMMax yueOHBIX TPEAMETOB, KypCOB M MOJIYJICH,
y4eOHBIX KYpCOB BHEYpouHO#l nesrenbHOCcTH B MAOY rumuazuum Nel6 ropona
Tiomenu (npukas ot 30.08.2023  Ne 177-ox)

PaGouas  mporpaMma  OpuMEHTHpPOBaHA  Ha  IEJEBBIE  TPUOPHUTETHI,
chopMmynrpoBaHHbBIE B (eAepabHON paboueli mporpaMMe BOCITUTaHUS M B paboueit
nporpamme Bociutanust MAOY rumuaszus Nel6 ropona Tromenu.

[Iporpamma 1Mo XMMUM Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs COCTABIICHA
Ha OCHOBE TpeOOBaHMN K pe3yiabTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelIbHOM
MporpaMMbl OCHOBHOI'O 0011ero oOpaszoBaHus, npeacrapieHHbix B @I'OC 000, a



TaKK€ Ha OCHOBE (penepanbHOM paboyedl MporpaMMbl BOCIHUTAHHUS U C YYETOM
KOHLEMUMK MpenojiaBaHusi y4yeOHoro mnpeaMera «XUMHUsS» B 00pa30BaTEIbHbBIX
opranusanusax Poccurickon @enepanuu.

[Iporpamma 1o xuMuM [Oa€T MPEACTABICHUE O MENAX, OOIlel cTpaTeruu
0oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHs 00Y4aIOIIUXCS CPEICTBAMM y4EOHOTO IpEeIMETa,
YCTaHABIMBAET 00sA3aTENIbHOE MPEAMETHOE COJIEp)KaHue, MpeayCMaTpUBaeT
pacrpeneneHue €ro mo KiaccaMm M CTPYKTYpUPOBAaHME MO pa3feiaaM M TeMam
IIpOrpaMMbl [0  XUMHUH, ONPEAEISIET KOJMYECTBEHHBIE W KAYECTBEHHBIC
XAPAKTEPUCTUKU COAEPKAHUSA, PEKOMEHAYEMYIO TIOCIEA0BATEIbHOCTh H3YYEHUS
XUMHH C YUETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH Y4eOHOTO
npolecca, BO3PACTHBIX OCOOEHHOCTEW 00ydarouuxcs, OmpenessieT BO3MOKHOCTH
npeaMera JUisl peaiu3alud  TpeOOBaHM K pe3yjbTaTaM OCBOCHHMS OCHOBHOM
o0Opa3oBaTeabHON MPOrpaMMbl HA YPOBHE OCHOBHOTO 00111er0 00pa30BaHus, a TaKkKe
TpeOOBaHUM K pe3yjbTaTaM O0y4YeHHUs XUMHUH Ha YPOBHE IieJiel U3ydeHHUs MpeaMeTa
U OCHOBHBIX BHUJOB Y4Y€OHO-ITO3HABATEIBHON JESITENIbHOCTH OO0YyYarolerocs o
OCBOCHHUIO YUEOHOTO COJIEPIKaHMUS.

3HaHME XUMHUU CIYKAT OCHOBOW [JIsi (OPMHUPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro NpeacTaBIeHui 0 MaTepruaJIbHOM €IMHCTBE MHUPA, BAKHYIO POJIb
urparot GopMUpyeMble XUMHUEH MPEICTABICHUS O B3aUMOIPEBPALIEHUSX SHEPTUH U
00 D2BOJIIOLIMM BEIIECTB B TMPHUPOJAE, O MYyTSIX pEIICHUS TIIOOAIbHBIX MPOOIeM
YCTOMYUBOIO PA3BUTHS YEJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUECKOM, IHILEBOU U
HKOJIOTUYECKOM 0€30MacHOCTH, MPOOIIeM 31paBOOXPAHEHHUS.

N3ydyenue xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXXHOCTEH  JJii  CaMOpa3BUTHUS U

dbopMupoBaHuss KyJIbTYpPhl JIMYHOCTH, €€ oOmed U (PyHKIIMOHATHLHON
IrPaMOTHOCTH;  BHOCUT BKJaJ B (OPMHUPOBAHWE MBIIUICHUS M TBOPUYECKHUX
CIIOCOOHOCTEH  OOydYarolIuXcCsi, HABBIKOB HMX  CaMOCTOATEIBHOW  ydeOHOM
JEeSTENBHOCTH, IKCIIEPUMEHTAIBHBIX U UCCJIEI0BATEICKUX YMEHUN, HEOOXOAMMBIX
KaK B TIOBCEJHEBHOM >KU3HU, TaK U B MPO(ecCHOHATBHON J1EeATENbHOCTH; 3HAKOMUT
co crenu(puKOl HayYHOTO MBILIUICHHUS, 3aKJIaIbIBAET OCHOBBI 1IEJIOCTHOTO B3IJIsAa Ha
€IMHCTBO MPUPOIBI U YEJIOBEKA, SBIISETCS OTBETCTBEHHBIM 3TAalloM B (JOPMUPOBAHUU
€CTECTBEHHO--HAYyYHOU I'PAMOTHOCTH 00y4aromuxcs; CIIOCOOCTBYET
(OpMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUSI K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K
IpUpPOAE, K YEJIIOBEKY, BHOCHT CBOM BKJaJ B 3KOJOTHYECKoe oOpa3oBaHUE
00yJaromuxcs.

JlanHble HampaBieHHs B OOYYEHHH XHUMHU OOECHEUMBAIOTCA CHEHUPUKOM
colepKaHUsl ~ y4eOHOro  IpeaMeTa,  KOTOpPBIM  SIBISETCS  MEJAaroru4ecku
aJanTHPOBAaHHBIM OTPa)KEHHWEM 0a30BOM HAayKHW XMMHUH Ha ONpPENEIEHHOM 3Tane €€
pa3BUTHSL.



Kypc xumum Ha ypoBHE OCHOBHOTO OOIIero oOpa3oBaHUsS OPUEHTHUPOBAH Ha
OCBOCHHE OOYYaIOIIMMUCI CHUCTEMbI TEPBOHAYAIBHBIX TOHSITHUH XUMHUU, OCHOB
HEOPraHWYECKOW XHWMUU UM  HEKOTOPBIX OTHEJIbHBIX 3HAYUMBIX  ITOHSATHMN
OPraHUYECKON XUMHUMU.

CrpykTypa coliepaHus NPOTpaMMbl MO XUMHUU CHOPMUpPOBAHA HAa OCHOBE
CUCTEMHOro mnoaxojaa K €€ usydeHuro. ColepixaHue CKIAIbIBA€TCS W3 CHCTEMBI
TOHATUN O XUMUYECKOM JJIEMEHTE U BELIECTBE U CUCTEMBI MOHATHHA O XUMUYECKOU
peakiuu. O0e ATH CHUCTEMBbl CTPYKTYpHO OpPraHM30BaHbl [0 MPUHIHUITY
MOCJIEAOBATENBHOTO PA3BUTHs 3HAHUM HAa OCHOBE TEOPETUUECKUX NPEIACTABICHUU
Pa3HOIO YPOBHIL:

—aTOMHO--MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;
—Ilepunoanueckoro 3axkona /[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;
—YUYEHUS O CTPOCHUH aTOMa U XUMHUYECKOU CBSI3H;

—MpeCTaBICHUN 00 EKTPOIUTHYECKON TUCCOIMAIIIYU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUA  PAcCMaTPUBAIOTCS HA  OCHOBE  AMIUPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCS TOCIEIOBATEIBHO OT OJIHOTO
YPOBHS K JIPyroMy, BBITOJIHSS (DYHKIIUU OOBSICHEHHS U TTPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHUS M MOJYYEHUS M3y4aeMbIX
BEILECTB.

OcBoeHue  mporpaMMbl MO  XHMHUH  CIOCOOCTBYeT  (OPMHUPOBAHUIO
IPEACTABICHUS O XUMUYECKOW COCTABISAIONIEH HAYYHON KapTUHBI MUPA B JIOTUKE €€
CUCTEMHOW MNPHUPOJbI, HEHHOCTHOI'O OTHOLICHUS K Hay4YHOMY 3HAHUIO U METOJaM
NO3HaHMs B HayKe. M3yueHne XUMHUM IPOUCXOIUT C MPUBIICUEHUEM 3HAHUI U3 paHee
U3YYCHHBIX yUEOHBIX MpeaMeToB: «OKpyxaromuil Mupy, «buonorus. 5—7 knacce» u
«Duszuka. 7 knacey.

[Ipu u3ydeHMN XUMUH TPOUCXOTUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKOU
HayKd Kak 00JIACTH COBPEMEHHOTO E€CTECTBO3HAHMSI, MPAKTUYECKON IEATEIHHOCTU
YelloBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJNbTYpHL. 3ajgada y4eOHOTO
MpeaMeTa COCTOUT B POPMHUPOBAHUN CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIITUX
(bakToOB, MOHATHN, 3aKOHOB U TEOPETHUYECKUX MOJIOKEHHM, JOCTYIMHBIX 0000IIEeHUM
MHPOBO33PEHUYECKOTO XapaKTEPa, A3bIKa HAYKH, B IPUOOIIEHUN K HAYYHBIM METO/IaM
MO3HAHUS TPU HM3YYCHUM BEIIECTB W XMUMHUYECKUX peakiuii, B (HOPMUPOBAHUH U
Pa3BUTHHU MO3HABATEIBHBIX YMEHUN U UX MPUMEHEHUU B y4eOHO-TIO3HABATEIbHOU U
y4e0HO-MCCIIeIOBATEILCKON  JIEATEIbHOCTH, OCBOGHHWUM TPaBWI  0€30MacHOTO
oOparieHus ¢ BEIIECTBAMHU B TTOBCETHEBHOM JKU3HM.

[Ipy WM3yueHWn XWMHHM Ha YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUS BaXKHOE
3Ha4YeHUE MTPUOOPETU TaKHe 1IEJIH, KaK:



—(QopMUpOBaHHE  WHTEUIEKTYaJbHO Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEIBHOMY NPHUHITHIO pEIICHU,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

—HAIMpaBJIEHHOCTh 00YUYEHUsI Ha CUCTEMATUYECKOE MPUOOIIEHHE 00YyHAOIINXCS
K CaMOCTOSITEIbHOM MO3HABAaTEIbHOM AESITENIbHOCTH, HAYYHBIM METOAaM IMO3HAHUS,
(GOpMUPYIOIIMM MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUMU;

—o0ecnedyeHre YCIOBHH, CHOCOOCTBYIOMIMX MPUOOPETEHUI0 00YyYaroIUMHUCS
OTbITa PA3HOOOPA3HOW NEATEIHHOCTH, MO3HAHHWS M CaMOIO3HAHUS, KIIOYEBBIX
HABBIKOB (KJTIOYEBBIX KOMIICTEHIIMI), MMEIOMNX YHUBEpCaJbHOE 3HAYCHHE IS
Pa3IMYHBIX BUOB JESATEILHOCTH;

—popmupoBanue  oOme  QyHKIMOHAIBHOW U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHUN OOBSICHATHh M OIICHUBATH SIBICHUSI OKPY>KAIOIIETO
MHUpA, UCMOJIb3Ysl 3HAHUSA U ONBIT, MOJYYEHHBIC MPU U3YUYCHUU XUMUHM, MPUMEHATH
UX MPU PEIISHUN MPOOIJIEM B TTIOBCETHEBHOM KU3HU U TPYAOBOU JEATEILHOCTH;

—dopMupoBaHUe Y 00yJarONIUXCsl TYMAHUCTUYECKUX OTHOIICHUN, TOHUMAaHUS
[IEHHOCTH XWMHMYECKUX 3HAHWUU MJI1 BBIPAOOTKH SKOJOTHYECKH IIEJIECO00Pa3HOI0
MOBEJICHUS B OBITY M TPYJOBOM JAEATEIHHOCTU B IEJISX COXPAHEHUS CBOETO 3JI0POBBS
Y OKPYKaroIEd NPUPOJHOU CPELBIL;

—pa3BUTHE MOTHUBALlMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO W
CaMOBOCIIMTaHHIO HA OCHOBE YCBOCHHS OOIIEUETIOBEUYECKUX [IEHHOCTEM, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY NMpOod s U HAIPABIEHHOCTHU JAaJIbHEUIIEro 00y4YeHUsI.

OO61iee 4yKciio YacoB, OTBEAEHHBIX ISl U3YyUYEHUS XUMHUHM HA YPOBHE OCHOBHOT'O
obmero o6pa3oBanms, cocraBiuser 136 dacoB: B 8 kiacce — 68 vacoB (2 yaca B
HeJen0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).

JlesiTeJIbHOCTh Y4YHTEIsI € Y4yeToM padoueili mporpaMMbl BOCHHTAHUS
IIKOJIbI

PaGowass  mporpamMma  OpHUEHTHpOBAHa  Ha  IICJICBBIE  MPUOPHUTETHI,
chopmynupoBaHHbIe B (heepanbHOi pabodeil mporpaMMe BOCIIMTAaHUSA U B paboueit
nporpamMme Bocnutanuss MAOY «MBanoBckas COIIl» YBaTckoro MyHUIIUMIIATIBHOTO
panioHay.

YpouHas 1esTeIbHOCTD

* MaKCUMaJIbHOE€ MCMOJIb30BaHUE BOCIUTATEIbHBIX BO3MOKHOCTEN COAEPIKAHUS
y4eOHBIX TPEAMETOB Juisi  (OPMUPOBAHUS Y OOYYAIOMIMXCA  POCCUUCKHUX
TPaAUIMOHHBIX  JIYXOBHO-HPABCTBEHHBIX M  COLIMOKYJIBTYPHBIX  LIEHHOCTEH,
POCCUHCKOTO MCTOPUYECKOTO CO3HAHMS HAa OCHOBE MCTOPUYECKOTO MPOCBEIICHUS;
moa00p COOTBETCTBYIOIIETO TEMATUYECKOTO COJACpPKAHUS, TEKCTOB [JISl YTEHUS,
3a/1a4 JIJIsl peuieHus1, MpoOJIeMHBIX CUTyaIUi JIsl 0OCYXKICHUM;

* BKIIOUECHHUE YYMTENIIMU B paboyue MporpaMmbl MO y4eOHBIM MpeIMeTam,



KypcaMm, MOIYJSM IICJIEBBIX OPHCHTHPOB pPE3yJbTaTOB BOCIHTAHHS, WX Y4YE€T B
OTIPEJICIICHUH BOCIIUTATEIBHBIX 33/1a4 YPOKOB, 3aHATHIA;

* BKIIIOYCHHUE YUUTEIISIMU B pabodne MpOrpaMMbl YI€OHBIX TTPEIMETOB, KypCOB,
MOIYJCH TEMaTUKH B COOTBETCTBHU C KaJICHAAPHBIM IUTAHOM BOCTUTATEIBHOU
paboThI;

* BBIOOP METOJIOB, METOAMK, TEXHOJOTHH, OKA3bIBAIOIIUX BOCIHTATEIBHOE
BO3JIEMCTBUE HA JIMYHOCTHL B COOTBETCTBHU C BOCIMTATENLHBIM HIEAJIOM, LEIBIO U
3alayaMyd  BOCIIUTAHUS, IIEJCBBIMH OPUEHTHUPAMHM  pPE3yJbTATOB BOCIUTAHUS;
peanu3aiuio IPUOPUTETA BOCIIUTAHMS B yaeOHOM NEITEIbHOCTH,
* MPUBJICYCHUEC BHUMAHHUS OOYYAIOIIMXCS K IIEHHOCTHOMY acIleKTy W3y4aeMbIX Ha
ypoKax TpPEIMETOB, SBICHUH W COOBITHIA, WHUIMUPOBAHUE OOCYXKICHUH,
BBICKA3bIBAHMI CBOETO MHCHHS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHHS K
U3y4aeMbIM COOBITHSM, SIBIICHUSIM, JTUIAM;

. IPUMCHCHHE WHTEPAKTUBHBIX dbopm y4eOHOM paboTHI:
MHTCIUICKTYAIbHBIX, CTHUMYJHPYIOIIMX IT03HABATCIbHYI0O MOTHBAIIMIO, HIPOBBIX
METOJIUK, JHUCKYCCHH, JAIIMX BO3MOXKHOCTH IPHUOOPECTH OMBIT BEJICHUS
KOHCTPYKTHBHOTO JIMAJIOTa; TPYIIIOBON paOOThI, KOTOpasi YYUT CTPOUTH OTHOIICHUS
U JICKCTBOBATh B KOMaHJI€, CIIOCOOCTBYET PAa3BUTHUIO KPUTHUYECCKOTO MBIIIICHHUS;

* mnoOyxjaeHue oOyuarmuxcs coOoaaTh HOPMBI TOBEJICHHS, IIpaBUia
oOIIeHUsT CO CBEPCTHUKAMH MW  IeJaroraMd, COOTBETCTBYIOIIHME  YKJIaay
o01reo0pazoBaTeIbHOM OpraHu3alllH, YCTaHOBJICHUE " OJIICPIKKY
n00poXkenaTeIbHOM aTMOoC(ephI;

* Oopra"u3aiuio medcTBa MOTUBUPOBAHHBIX U SPYJUPOBAHHBIX 00YyYarOIIUXCS
HaJ  HEYCIICBAIOIIUMH  OJHOKJIIACCHUKAMHW, B TOM YHCIE€ C  OCOOBIMH
o0pa3oBaTeIbHBIMH  TOTPEOHOCTSAMH,  JIAIOIIETO  OOYyYalOmUMCS  COLMAIIBHO
3HAYMMBIH OIBIT COTPYIHUYCCTBA U B3AMMHOM ITOMOIIIH;

*  HHHUIMHPOBAHWE U TOJJCPKKY  HCCIIECIOBATEIbCKONW  JCATCIBHOCTH
oOy4arommuxcs B (POpMe MHIWBHIYATbHBIX M TPYIIIOBBIX MMPOCKTOB BOCIIUTATEIIBHON
HaIPABJICHHOCTH.

COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayaIbHbIE XUMHYECKUE OHATHUSA

[Ipenmer xumun. Posnb XMMHUM B KM3HU YEIOBEKA. XUMHUSA B CUCTEME HayK.
Tena u BemectBa. uznueckre CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHHE BEIIECTB.
[TonsTue o Metomax mo3HaHUs B XUMHHU. YucThie BemiectBa U cMmecu. CrocoObl
pa3aeneHust CMeCeH.



ATOMBI U MOJIEKYJIbl. XUMHUUYECKHE 3JIEMEHTbl. (CUMBOJIBI XUMHYECKUX
31neMeHTOB. [IpocThie U ClIOXKHBIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumundeckas Gopmysna. BaaeHTHOCTh aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BellecTB. OTHOCHTEIbHAs aToMHas macca. OTHOCHUTEIbHAS
MOJIEKYJIsIpHasA Macca. MaccoBas J0JIs1 XUMUYECKOTO JIEMEHTA B COCIMHECHUU.

KomnuectBo BemiectBa. Moisib. MonsipHas macca. B3auMoCBA3b KOJIMYECTBA,
Macchbl M 4YHWCIa CTPYKTYPHBIX €IUHMI] BemecTtBa. Pacu€tel mo Qopmynam
XUMHYECKHUX COCIUHCHUIA.

DuU3nUeCKue U XUMHUYECKUE SIBJICHUS. XHUMHUUYECKAs pPEaKkUuus U €€ MpPU3HAKHU.
3aKOH COXpaHEHUs MacChl BEIIECTB. XHUMHUYECKHe ypaBHeHusa. Kiaccudukaius
XUMUYECKUX peakIuii (COeqUHEHNUsI, Pa3JIOKECHHUS, 3aMEIICHUs, OOMEHa).

Xumuueckuii IKCnepumenm: 3HaAKOMCTBO C XUMHUUYECKOH MOCY/I0H, TpaBHIaMU
paboThl B 1abopaTopuu U nmpuéMamu oOpaIrieHus ¢ J1abopaTOpHLIM 000pYAOBaHUEM,
U3Y4YCHHE W ONHCAHHE (PU3NYECKHX CBOWCTB OOPA3I[0B HEOPTaHUYCCKUX BEIIECTB,
HaOoieHne u3nuecknx (TUIaBJICHUE BOCKA, TAasHWE JIbJla, paCTHPaHHUE caxapa B
CTyNKe, KWIICHWEC W KOHJACHCAIMS BOJbI) M XHMHUYCCKMX (TOPEHUE CBEUH,
NPOKAJIMBAHKE MEIHOW IMPOBOJIOKH, B3aUMOJCHCTBHEC MeJa C KUCJIOTOH) SIBJICHUH,
HAOJIFOJICHUE W  OINMCaHWe TPHU3HAKOB IMPOTCKAHUS XHMHUYCCKHMX pPEaKIui
(paznokeHMEe caxapa, B3aMMOJICHCTBHE CEPHOM KHCIOTBI C XJIOPHIOM Oapws,
pasnoxxenue ruapokcuna meau (1) mpu HarpeBaHWM, B3aMMOJICHCTBHE jKelie3a C
pactBopoM coiu meau (II), u3yuenue crocoOOB pa3jiesieHHuss CMECEH: ¢ TOMOIIBIO
MarHuTta, (QWIbTPOBaHWE,  BBIAPUBAHHWE, JUCTHUIALNMSA,  XpoMarorpadwus,
NPOBEJCHUE OYHMCTKH TIOBAapEHHOW COJM, HAOIOACHHWE W OIMUCaHHE pPEe3yIbTaTOB
NPOBEJACHUS OIbITAa, WUTFOCTPUPYIOMIETO 3aKOH COXPaHEHHUS MacChl, CO3/IaHHe
MOJIEJIe MOJIEKYIT (IIIapOCTEPIKHEBBIX).

Baxkueiimue npeacTaBuTe M HEOPraHMYeCKMX BeleCTB

Bo3nyx — cMmech razoB. CoctaB Bo3zayxa. Kuciopong — 3l€MEHT U MPOCTOE
BeniecTBO. HaxokieHue Kuciopojga B TpHUPOAE, (PU3NYECKUE U XUMHYECKUE
cBoiictBa (peakiuu rtopeHus). Oxcunbl. I[lpumenenuwe xkuciopona. CrocoOsl
NOJIy4eHHUS KHCIOpoJa B Jla0opaTopuu U MPOMBINIIEHHOCTH. Kpyrosopor
Kuciopoaa B npupojie. O30H — atoTponHas MOAUGUKAIIMS KUCIOPOIa.

TemnoBoit 3ppexT XuMUIeCKOr peakIui, TEPMOXUMUIECKUE YPABHEHUS, IK30-
U SHJIOTEPMUYECKHE peakuuu. TOMIMBO: yrojib U METaH. 3arpsi3HEHHE BO3.yXa,
YCWJICHHE MMapHUKOBOTO 3 dekTa, pazpylieHrne 030HOBOTO CIIOSL.

Bonopon — anemeHT u npoctoe BemectBo. HaxoxaeHne Bogopoaa B MpUpoOE,
dusznueckre U XUMHYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI moaydeHust. Kucmorol
U COJIN.

MounsipHbIii 00BEM Ta30B. Pac4€Thl IO XUMUYECKUM YPaBHEHUSIM.

duznueckue CcBoWcTBa BoAbl. Boma kak pactBoputTesib.  PacTBOpHI.
HacpllieHHble W HEHACBIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEWIECTB B BOJE.
MaccoBast 101 BenlecTBa B pacTBOpe. XUMHUUYECKUE CBOWMCTBA BOJAbl. OCHOBaHUSI.
Ponp pactBOpOB B mpupoae U B KHU3HU 4denoBeka. KpyroBopoT BOABI B MPHUPOJIE.
3arpsi3HeHrEe NPUPOIHBIX BOJA. OXpaHa U OUMCTKA IPUPOJHBIX BOJ.



Knaccudukanus nHeopranuueckux coeauHenuid. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cosieoOpasyromiue  (OCHOBHBIE,  KHUCJIOTHblE, amM(OTepHbIE) U
HecosieoOpasyromue. Homenkinatypa okcuioB. @u3nyeckue U XMMUYECKUE CBOMCTBA
okcuaoB. Ilonyyenne okcuaoB.

OcHoBanus. Krnaccupukanuss oOCHOBaHMM: IIENOYM UM HEPACTBOPHUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHHU. DU3MUECKHME U XHUMHUYECKHE CBOWCTBA
ocHoBaHui. [losryuenrue oCHOBaHUM.

Kucnotsl. Knaccudukamus kucnor. Homenknarypa kucior. ®Pusnueckue u
XUMHUYECKHE CBOMCTBAa KucioT. Psan axkrtuBHoctn wmeraiuioB H. H. bekerosa.
ITony4yeHue KUCIoT.

Conu. Homenknatypa coneil. @U3nyeckue U XMMUUYECKHUE CBOMCTBA COJIEH.

ITony4enue comen.

I'eneTnyeckas cBA3b MEKY KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit 3IKcnepumenm: KAUECTBEHHOE OIPEACICHUE COAEpKaHUs
KHUCIIOPOJIa B BO3/IyXe, MOJTyUYeHUE, COOMpaHue, paclo3HaBaHUE U U3yYEHHE CBOWMCTB
KHUCIIOpPOJia, HAOIIOJICHUE B3aWMOJICUCTBHUSI BEIIECTB C KHCJIOPOJOM U YCIOBHUSA
BO3HMKHOBEHHUSI M TpPEKpalleHusi ropeHus (mokapa), o3HAKOMJICHHE ¢ oOpasiamu
OKCHUJIOB U OIHMCAHWE UX CBOWMCTB, IMOJy4YeHHE, COOUpaHHUE, paCIO3HABAHUE W
W3yUYE€HHE CBOWMCTB BOJIOpoAa (TOPEHME), B3aMMOJIEMCTBHE BOJOPOJIa C OKCHUIOM
menu (I) (Bo3MOXHO HMCTOJIB30BAaHHUE BHUECOMATEPHATIOB), HAOIIOJICHHE 00pPa3lloB
BEIIECTB KOJUYECTBOM | MOJIb, MCCIIEIOBaHUE OCOOEHHOCTEN PAaCTBOPECHUS BEIIECTB
C pa3IMYHOW PACTBOPUMOCTBHIO, IPUTOTOBIEHUE PACTBOPOB C OMNPEICIEHHOU
MacCOBOM J0JIEM PacTBOPEHHOIO BEIIECTBA, B3aUMOJCICTBHE BOAbBI C METAJJIaMHU
(HatpueM ©  KadblMeM) (BO3MOXXHO  HCIIOJB30BAaHHE  BHUJIEOMATEPHANIOB),
UCCIIeIOBaHWE OOpa3lloB HEOPraHMYECKUX  BEIIECTB  Pa3IMYHBIX  KIIACCOB,
Ha0JII0/IeHNEe M3MEHEHUS OKPAaCKH WHIMKATOPOB B PACTBOpAx KUCIOT U WIEIOYEH,
u3yudeHue B3auMojierctBus okcuaa meau (II) ¢ pactBopom cepHOil KUCIOTHI, KUCIOT
C METalUlaMH, pPEaKIMid HEUTPpAIU3ALUH, IMOJTYYEHHE HEPACTBOPUMBIX OCHOBAHUI,
BBITECHEHHE OJHOTO  METajyla JIpyrMM U3  PacTBOpa  COJIM,  pEIICHUE
AKCHEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxkHeilline Kiacchl HEOPraHUYECKUX
COEIMHEHUI).

HHepuognueckuit 3akoH u Ilepuoamyeckas cucreMa XUMHYECKHX
aiemenToB JI. WU. MenpgeseeBa. CtpoeHue aToMoB. XHMHYECKAsl CBS3b.
OKHCIHUTENBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKH KiIacCUPUKANMK XUMHYECKUX dJeMeHTOB. [loHsitne o
IPYINax CXOAHBIX D3JIEMEHTOB (LIEJIOYHBbIE M IIEJOYHO3EMEIbHBIE METAILIbI,
TaJIOTeHBI, HHEPTHBIC Ta3bl). DJIEMEHTBI, KOTOpPbIe 00pa3yoT aMm(pOTEPHBIE OKCHUIIBI U
TUIPOKCHIBI.

[lepuonnuecknit 3akoH. llepuoanueckas cucremMa XMMHUYECKHX 3JIEMEHTOB /l.
U. Menpaeneea. Kopotkoneproanas u nnuHHonepuogaHas Gopmel [leproamaeckoit
cucrembl xumuuyeckux osnemMeHToB JI. M. Menneneesa. Ilepuoasl u rpymnisl.
DU3NYECKUN CMBICI HOPSIAKOBOTO HOMEPA, HOMEPOB MEPHUOJIA U TPYIIIIBI SJIEMEHTA.



Crpoenune aromoB. CocTtaB atoMHbIX saep. M3oronel. Onekrponbl. CtpoeHue
ANEKTPOHHBIX  00OJIOYEK  aTOMOB  NepBbIX 20  XMMHYECKHUX  DIIEMEHTOB
ITepuonnueckon cucrembl JI. WM. MenneneeBa. XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 10 €ro MOoJIoKEeHUIO B [lepunoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH W3MEHEHUS pPaaAuyca aTOMOB XHMHUYECKUX JJIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 I'PYIIaM U IEPUOAAM.

3nauenue Ilepumonndeckoro 3akoHa u [leprnoanyeckoi CHCTEMBI XHUMHUYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku U npaktuku. [[. M. MenneneeB — y4éHbI U
rpaXkJaHUH.

Xumuueckast cBa3b. KoBaneHTHass (moyiipHas M HEMOJISPHAsA) CBSA3b.
DIEeKTPOOTPULATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

CrenieHp OKHCJICHHUA. OKXHUCIIMTENBHO--BOCCTAHOBUTEIIbHBIC pPCaKkuum.
Hpoueccm OKHCJICHUS M BOCCTaHOBJICHUSA. OKHCIMTEIN U BOCCTAHOBHUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHrue OoOpa3l0oB BEIIECTB METAUIOB M HEMETAIJIOB, B3aUMOJICHCTBUE
TUJAPOKCHAA IIMHKA C PacTBOpAMU KHUCJIOT W IIEJIOYEH, TMPOBEJAECHUE OIBITOB,
WUTIOCTPUPYIOUIMX ~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEaKIUi
(ropenue, peakiyu pa3ioKeHHs, COCTUHEHUS ).

Meoscnpeomemnuie céa3u

Peanuzaius MeXNpeIMETHBIX CBSI3€d MNpU H3YYEHUU XUMUUA B & Kjacce
OCYIIECTBIISICTCS. Yepe3 HCIOJIb30BaHUE KakK OOIIUX ECTECTBEHHO--HAyYHBIX
MOHATHM, TaK W TIOHATHUH, SIBISIONIMXCA CUCTEMHBIMHM [JI1 OTACJBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHO--HAYYHBIC TMOHSTHS: HAay4HbIH (akT, THIOTE3a, TEOpHs,
3aKOH, aHalu3, CHHTE3, KilaccupUKalus, TNEPUOIUYHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJIETTUPOBAHKE, U3MEPEHHE, MOJIENb, SBICHHUE.

®duzrka: MaTepusi, aTOM, AJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIBI,
PaAMOAaKTHBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUN 3apsijl, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHHE BEIIECTBa, ra3, (U3NYeCKue BEITUYUHBI, €IUHUIIBI H3MEPEHUS,
KOCMOC, TTaHEeThI, 3BE3/1bI, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, runpocdepa, MUHEPAIIBI, TOPHBIE MOPOIBI, MOJIE3HBIC
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC BemecTBO U XMMHUYECKAsl peaKus

[lepuonnueckuit 3akoH. llepuoanyeckas cucremMa XMMHUYECKHUX 3JIEMEHTOB /l.
N. Menneneea. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOMCTB
XUMUYECKUX 3JIEMEHTOB MEPBbIX TPEX MEPUOMOB, KM, KAaIblUI U UX COCTUHEHUN
B COOTBETCTBUU C MOJIOKEHUEM 3JIeMEHTOB B lleproanueckoil cucremMe U CTpoeHUEM
UX aTOMOB.

CrpoeHue BellecTBa: BHUIbl XUMUUYECKON CBSI3U. THUNBI KPUCTATIMYECKHX
PEUIETOK, 3aBUCHUMOCTh CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKOW PEIIETKH U
BHJa XUMHYECKOU CBSI3H.



Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKUE
CBOMCTBAa BEIUECTB, OTHOCAUIUMXCA K PpAa3jIWyYHBIM KjlacCaM HEOPraHUYeCKUux
COCIMHEHUH, TEHETUYECKAs CBSA3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanus XuMUYECKUX peaklMidi 0 Pa3IMYHbIM MPU3HAKAM (IO YUCIY U
COCTaBy Y4YAaCTBYIOIIMX B pEaKIMU BEUIECTB, IO TEIIOBOMY 3(ddekry, 1o
U3MEHEHUIO CTENEHEH OKHUCIEHUS XMMHYECKUX 3JEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTajlu3aropa). DK30- U SHAOTEPMHUUYECKUE PEaKLUU, TEPMOXUMHUUYECKUE
YpaBHEHHSI.

[lonsitue o ckopoct xumuyeckod peaxkuuu. llonarune o0 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusx. [IoHATHE O TOMOIeHHBIX M TeTepPOre€HHBIX
peakiusax. [lonstue o karanuze. [loHATHE O XMMHYECKOM paBHOBeCUU. PaAKTOPHI,
BIMSIOIIME HAa CKOPOCTh XHMHYECKOM PpEAKUMH U IOJO0KEHUE XUMHYECKOTO
paBHOBECHS.

OKHMCIUTENBHO-BOCCTAHOBUTEIIBHBIE peakiuu, AIEKTPOHHBIN OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEIBHON peaKkuu. CocraBiieHue YpaBHEHUM
OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAaKIMd €  HCMOOJb30BaHUEM  METOJAA
9JIEKTPOHHOTO OanaHca.

Teopusi JIEKTPOIUTUUECKON AUCCOLUAIMUA. DIECKTPOJIUTH U HEIIEKTPOIUTHI.
Katuonbl, anuoHbl. MexaHU3M JUCCOIMALIMM BEIIECTB C PA3JIMYHBIMU BHUJIAMU
xumudeckon cBs3u. Crenenn auccoruanuu. CUiabHbIE U C1abble dJIEKTPOJIHUTHI.

Peakiiuu vionHoro obmeHna. YcioBus MpOTEKaHUsS peakIuii MOHHOTO OOMEHa,
MOJIHBIE M COKpalIéHHbIE HWOHHBIC ypaBHEHUs peakiuid. CBOHCTBa KHCIOT,
OCHOBAHHUU M COJIEH B CBETE MPEACTABICHUM 00 AIEKTPOJIUTHUYECCKON AUCCOITUAIINH.
KauectBenHbie peakiiny Ha UOHBL. [IOHSITHE O TUIPOIU3E COJICH.

Xumuueckuit IKcnepumenm: O3HAKOMIICHHUE C MOJEISMH KPUCTAJITMYECKUX
PEMIETOK HEOPTraHMYECKUX BEIIECTB — METAJJIOB M HEMETAJIOB (rpaduTa U aimMasa),
CIOKHBIX BEUIECTB (XJIOpUIA HATPHsl), HUCCIEAOBAHUE 3aBUCUMOCTU CKOpPOCTHU
XUMHYECKOM pEaKIMU OT BO3JEUCTBUS pPa3IUYHBIX (HAaKTOPOB, HCCIEIOBAaHUE
ANEKTPONPOBOJHOCTA PACTBOPOB BEIIECTB, MPOLECCAa AMCCOLMAIUMU  KHUCIOT,
mienoyerd M cosnedl (BO3MOKHO HCIIOJIb30BaHUE BUIAEO MATEPHUANIOB), IPOBEIACHUE
OTBITOB, WUTIOCTPUPYIOIIUX TMPHU3HAKK TPOTEKAHHS pPEaKIuid HOHHOTO OOMEHa
(oOpa3oBanme ocagka, BbIIEIEHUE Traza, oOpa3oBaHHWE BOJNBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLUU
(ropeHue, peakuuu pas3jIoKEHUsS, COCAUHEHHs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C  IIOMOLIBK0  KA4YECTBEHHBIX pPEaKUMi HAa  HOHBL, pELICHUE
AKCIIEpPUMEHTAJIbHBIX 3aa4.

HemeTasnibl 4 MX COeAMHEHUS

O6mass xapakTepucThka rajoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (PU3NYECKHE CBOMCTBA MPOCTHIX
BEILIECTB — raJJOreHOB. XMMUYECKHE CBOMCTBA Ha MpUMepe Xjopa (B3auMoAeHCTBHE
C MeTajulaMHd, HeMeTalJlaMH, Iiefodamu). XiopoBogopord. ConsiHas KucloTa,
XUMHUYECKHE  CBOMCTBA, IIOJy4Y€HUE, MpuUMeHeHue. JleldicTBue xyopa H



XJIOPOBOAOPOJA HA OPraHU3M 4elioBeKa. BakHENIIne XJIOPUABI U UX HAXOKJICHUE B
IIPUPOJIE.

O6mass xapakrtepuctuka 3nemMeHTOB VIA-rpymnmbel. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTtpoeHue U (U3MUYECKUE CBOICTBA
MPOCTBHIX BEUIECTB — KUCIOPOAA U Cepbl. AJNIOTPONIHbIE MOAU(PUKALIMHA KUCIOPOJa U
cepbl. XHUMHUYECKHE CBOMCTBa cepbl. CepoBOmOpOa, CTpOEHUE, (PU3NYECKHE U
XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KAK MPEICTABUTENN KHCIOTHBIX OKCHJIOB.
CepHas xucnota, GU3MIECKUE U XUMUUYECKUE CBOMCTBA (0OIIME KaK MpeACTaBUTENS
Kjlacca KUACIOT U crnenuduyeckue). XMMHUUYECKHE PEaKlUH, JIeKallue B OCHOBE
MPOMBIIIEHHOTO crnoco0a Mojy4yeHusi cepHoil kucnotbl. [lpumeHeHue cepHo
kucaoTbl. CoNM  CEepHOM KHCIOThl, KauyeCTBEHHAs peakuusi Ha Cyab(aT-uoH.
Haxoxnenue ceppl M €€ COENMHEHUMH B NpUpoJe. XUMHUUYECKOE 3arps3HEHUE
OKpYXalolenl cpeapl COECIUHEHUSIMH cepbl (KHCIOTHBIE JOXAM, 3arpsi3HEHue
BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro MpeoTBPALICHUSI.

OOmrast xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHBIC CTCNCHU OKHCICHHs. A30T, paclpoCTpaHEHHWE B TPHUPOJIE,
dusznueckre ¥ XUMHUYECKHE CBOMCTBA. KpyroBopor azora B mpupoje. AMMHAK, €TO
du3HUecKre U XUMUYCCKHUE CBOKMCTBA, MOJyYeHHE W mpuMeHeHue. Conr aMMOHWUS,
X (U3HYECKUEC U XUMHUYCCKHUE CBOWCTBA, MpuMeHeHne. KayecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THas KHUCJIOTa, €€ MONydeHUE, (PU3NYCCKUEe W XUMHYCCKHE
cBoiicTBa (00mME Kak TPEACTaBHTENsl Kiacca KHUCIOT U CIEU(UICCKHE).
Hcnonp30BaHne HUTPATOB M COJIe aMMOHHMS B Ka4€CTBE MHUHEPAJIBHBIX YI0OpCHHIA.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIoIIeH Cpebl COCIMHEHUSIMHU a30Ta (KUCIOTHbBIE
JOKIU, 3arpsi3HEHHE BO3/yXa, IOYBBI M BOMOEMOB). Docdop, amIoTpONHBIC
moaudukanuu Gocdopa, pusndeckue U xumudeckue csorictra. Oxcua docdopa (V)
u (QochopHas xwuciora, (pu3NUECKUEe W XUMHUUYECKHE CBOWMCTBA, IIOJIyUYCHHE.
HcnonwszoBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka snemMeHToB I[VA-rpymmbel. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTePHbIE CTENICHU OKHUCICHHS. YTIEPO, AITIOTPOIHbIE MOAU(PUKAIINH,
pacnpocTpaHeHHe B Mpupojie, PU3nYecKue M XMMHYECKHEe CBOMCTBA. AACOpOIus.
Kpyrosopor yrmepoma B mpupoge. Okcuabl yriepoja, ux (U3NYECKUE U
XUMUYECKHE CBOMCTBA, JIEMCTBUE HA XKUBbIE OPraHU3MbI, IOJIyYEHUE U TPUMEHEHHE.
DKOJIOTMYECKHE TMpOoOJeMBbl, CBsi3aHHbIE ¢ okcuaoMm yriuepona (IV), rumoresa
TJI00QIBHOTO MOTEIUICHUS KIIMMAaTa, MapHUKOBBINA 3 dekT. YroibHas KUCI0oTa U €€
COJIM, WX (PU3NYECKME U XHMHUYECKHE CBOWMCTBA, IOJYyYEHHE U MPUMEHEHHUE.
KauectBennas peakiusi Ha kapOoHAT-MOHBL Vcmons3oBaHne KapOOHATOB B OBITY,
MEJIUIIHE, TPOMBIIITIEHHOCTH U CEIBCKOM XO3SICTBE.

[lepBoHauanbHble MOHATHUS 00 OPraHMYECKUX BELIECTBAX KaK O COEAUHEHHUSIX
yriepoaa (MeTaH, 3TaH, 3TWIEH, alleTUJIEH, 3TaHOJ, MIUIEPUH, YKCYCHAsi KUCJIOTA).
[IpupoaHble ICTOUHHUKHU YTJI€BOAOPOAOB (yrodib, MPUPOAHBIN ra3, HEPTh), MPOAYKTHI
ux mepepaboTku (OEH3WMH), WX POJb B OBITY W MPOMBINUICHHOCTH. [loHsTHE O
OMOJIOTMYECKHA BaXXHBIX BEIIECTBAX: XKUpaxX, Oelikax, yriaeBojax — M UX POJU B



KU3HU YeJoBeKa. MarepuanbHOE €IMHCTBO OPraHWYECKHMX M HEOpraHMYeCKUX
COCIMHECHUMN.

KpeMHuuii, ero ¢usnueckue © XUMHYECKHE CBOWCTBA, TMOJyYCHHE U
npumeHenue. CoerHeHUs] KpeMHuUsl B nipupoze. O01ue npeacTaBieHus 00 OKCHe
kpemaust (IV) u xkpemuueBoit kuciore. CUIMKAThl, UX HUCIIOJb30BAHUE B OBITY, B
IIPOMBILUICHHOCTU. Ba)kKHEHIne CTPOUTENbHBIE MaTepUANIbl: KEpaMHUKa, CTEKIIO,
IeMEeHT, ©OeToH, kene300eToH. I[Ipobimembl  0€30macHOrO  MCIOJIB30BAHUS
CTPOUTENBHBIX MAaTEPHUAJIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuit IKcnepumenm: u3ydeHue oOPa3OB HEOPraHUYECKUX BEILECTB,
CBOICTB COJISTHOM KUCJIOTBI, IPOBEJICHNE KAUECTBEHHBIX PEAKLIU Ha XJIOPU-UOHBI U
HaAOJIIOICHNE TNPU3HAKOB KX MNPOTEKaHMs, OMBITHI, OTpaxkarolue (U3HYECKHUEe U
XMMHYECKUE CBOMCTBA TrajOr€HOB W MX COEAMHEHHH (BO3MOXKHO HCIOJIB30BaHUE
BUJIEOMATEpUAJIOB), O3HAKOMJIEHHE C oOpa3laMH XJIOPUAOB (TajJOreHUOB),
O3HaKOMJIEHHE ¢ 00pa3liaMu cepbl U €€ COeIUHEHUSMH (BO3MOKHO HCITOJIb30BAaHUE
BUJIEOMATEpUaJIOB), HaOMIOAEHUE Mpolecca OOyriMBaHHsS caxapa MOJ ACHCTBUEM
KOHIIEHTPUPOBAHHON  CEpPHOM  KHUCIOTHI, HM3y4Ye€HHE XUMHUYECKHUX CBOMICTB
pa30aBIEeHHON CEpHOW KHUCJIOTHI, MPOBEJCHHE KAUEeCTBEHHOW peakIMu Ha
cynbdatioH U HaOMIOJIeHHEe TpHU3HAKa e€ MPOTEKAaHMs, O3HAKOMIIGHHE C
¢uznueckuMu CBOMCTBaMM a30Ta, ¢ochopa U MX COEAUHEHUH (BO3MOMKHO
UCIOJIb30BaHKE BUIEOMATEPUAIOB), oOpa3liaMu a30THBIX U POCcPOPHBIX YI00pEHUH,
noJjiydeHue, cooupaHue, paclio3HaBaHUE U M3Y4YEHUE CBOWCTB aMMHUaKa, IIPOBEICHHE
Ka4eCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U (ochaT-uOH U U3yUYEHUE MPU3HAKOB UX
IPOTEKAHMsI, B3aUMOJCHCTBUE KOHLEHTPUPOBAHHOM a30THOM KHUCIIOTBI C MEABIO
(BO3MOKHO HCII0JIB30BaHUE BUJICOMATEPHUAIIOB), U3y4YCHUE MoJeIIer
KPUCTAJUIMYECKUX peméToK anmasa, rpadura, ¢yiuiepeHa, O3HAKOMIIEHUE C
IpoIlecCCOM  aAcopOLMM PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIEM U
yCTPOWCTBOM MpPOTUBOrasa, IMOJy4eHHE, coOMpaHHe, pacrno3HaBaHUE M HU3yueHUE
CBOMCTB YTJIEKUCIIOTO Tras3a, MPOBEJCHUE KaueCTBEHHBIX peakUuid Ha KapOoHAT U
CWIMKAT-UOHBl W H3y4YEHHE IIPU3HAKOB HX IPOTEKAHMUS, O3HAKOMIJICHHUE C
OPOAYKIMEN CHIMKATHOW MPOMBIIIJIEHHOCTH, PEIICHNE 3KCIEPUMEHTAIBHBIX 3a]1a4
1o TeMe «BakHeuime HeMeTaluIbl U UX COCTUHEHUS.

MeTa/lsIbl M MX COeINHEHUSA

OO6mast XapaKTepUCTUKA XUMHUECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH UX
nonoxenus B llepuoguueckont cucreme xumnueckux 3neMeHToB 1. 1. Menneneesa
U cTpoeHusi atToMoB. CTpoeHue MeTalioB. MeTanuyeckasl CBSI3b U METaJUIMYecKas
KpUCTAJTIMYECKasT PEIIETKA. ODJIEKTPOXUMHUUYECKUN psifi HAOpsDKEHUH METaJlJIOoB.
duznyeckne W XUMHUYECKHE CBOWCTBa MeTauioB. OOmme crmocoObl MOTydeHUs
MetaiioB. [loHATHE O KOPpPO3UMM METAJNIOB, OCHOBHBIE CHOCOOBI 3alUThI UX OT
koppo3uu. CmiaBbl (CTanb, YyT'yH, AIOPATIOMHHUN, OpOH3a) M UX MPUMEHEHHUE B
OBITY ¥ IPOMBIIIIICHHOCTH.

[IleouHble MeTauIbl: MOJIOXKEHHE B lleproanueckor CHCTEME XUMHYECKUX
snementoB JI. M. MenpaeneeBa, CTpO€HHE HMX aTOMOB, HAXOXICHUE B MPHUPOJE.



dusnyueckue U XMMUYECKHE CBOMCTBA (HAa mpumepe Hatpus u Kanus). OKCuibsl u
TUAPOKCHUIBI HATPUS U Kanusd. [[pyuMeHeHre MeI0YHbIX METAJIOB U UX COCIMHEHHUI.

IllenoyHO3EMENBHBIE  METAIBl MAarHMM HW  KaJIbLMM: IIOJIOKCHHUE B
ITepuonnueckon cucrteMe xuMmuyeckux 3yemMeHToB J[. 1. Menneneesa, ctpoeHue ux
aTOMOB, HAXOXJE€HHUE B mpupoaec. OPU3NYECKUEe U XMMHUYECKUE CBOWCTBA MATHUS U
KaJblvsl. BakHeime coeiMHeHus Kanblus (OKCHUJI, TUIPOKCUI, coiin). JKECTKOCTh
BOJIbI M CIIOCOOKI €€ yCTpaHEHHS.

AnoMuHui: nojioxkeHne B llepuoandeckoil cuctemMe XMMHUYECKUX BJIEMEHTOB
J. U. MenneneeBa, CTpoeHUE aroma, HaxoxaeHue B Ipupone. dusnueckue u
XUMHUYECKUE CBOMCTBA alfOMUHUS. AM(OTEpHBIE CBOMCTBAa OKCHJA W THAPOKCHAA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanueckoin cucteme XuMH4YecKux aneMenToB /1. 1.
MenpeneeBa, CTpPOEHHE aTOMa, HAX0XJAEHUE B Tpupoae. PU3nuecKkrue U XUMUYECKUE
cBoicTBa >keneza. Oxcunbl, runpokcunbl U conu xenesa (II) u xemeza (III), mx
COCTaB, CBOWMCTBAa W TMOJy4YeHUE. XUMUUECKUII IKChepuMeHm: O3HAKOMIICHUE C
oOpa3liaMd METAJJIOB M CIUIAaBOB, WX (PU3MYECKUMU CBOWCTBAMHU, U3YUYCHUE
pe3yJIbTaTOB KOPPO3UM METAUIOB (BO3MOXXHO MCIIOJIB30BAHHME BUJIEOMATEPUAIIOB),
OCOOCHHOCTEHM B3aMMOJCHCTBUS OKCHJIa KalbliUsl W HATPUsS C BOJOH (BO3MOYKHO
UCIIOJIb30BAHUE BUJICOMATEPUANIOB), HCCJIEAOBAHME CBOMCTB JKECTKOW BOJBI,
mpoiiecca TOpPEHHsl  JKejle3a B KUCHopoje  (BO3BMOXKHO — HCIIOJIB30BaHUE
BUJIEOMATepUaIoOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMA HAa HOHBI:
MarHus, KaJIbIMs, aJlioMuHus, nuHKa, sxene3a (II) u »xemeza (II), memm (II),
Ha0JII0/IEHNE U OMKMCAHKE MPOIIECCOB OKPAIIMBAHUS TJIAMEHU HOHAMU HATPUS, KaJus
U Kaimbius (BO3MOXHO  HCIIOJNB30BAaHME BHJIEOMATEpPHANIOB), HCCIEIOBaHUE
aM(OTEpHBIX CBOMCTB THUAPOKCHIA AIIOMUHUS M THUIPOKCUAA IMHKA, pEIICHUE
AKCIIEpUMEHTAJIBHBIX 3a/a4 110 TeMe «BakHenmume MeTauibl U UX COCIUHEHUS.

XuMHA U OKPYKAKOIIAA Cpeaa

BemectBa u Marepuanbsl B IMOBCEIHEBHOW KHU3HM 4YeJIOBeKa. be3zomacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakuuii B ObiTy. IlepBas momormb mnpu
XUMHUYECKHUX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arps3HEHHE OKpyKaroumeh cpenbl (MpeaenbHas O0ImyCTUMast
KOHIIeHTpalus BemlectB, aanee — [[JIK). Poib XuMuM B pelieHUU 3KOJOTHMUECKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4eHHE 00pa3I0B MaTEpUaOB (CTEKIIO, CIIJIaBbl METAJIIOB, MIOJTUMEPHBIE

MaTepuasbl).

Mexcnpeomemmunie ceazu

Peanuzamus mexXnpenIMeTHBIX CBS3€M MNpPU M3YYCHUH XUMUHA B 9 Kjacce
OCYULIECTBIISIETCS] YE€pe3 UCIOIb30BaHUE KAK OOIINX €CTECTBEHHO-HAYUHbIX MMOHATHI,
TaK W TOHATUM, SBISAIOIIMXCA CHCTEMHBIMU [UIS OTACJIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OOuue ecTecTBEHHO-HAay4YHbIE MOHATHS: HaydHbId (akT, TUNOTe3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KiIaccuPUKalus, MNEePUOAUYHOCTb, HAOIIOJCHUE,



AKCIIEPUMEHT, MOJICIHPOBAHHE, U3MEPEHUE, MOJIENb, BICHUE, TAPHUKOBBINA 3 (DEKT,
TEXHOJIOT U, MaTepUabl.

dwusuka: MaTepus, aTOM, JJIEKTPOH, MIPOTOH, HEUTPOH, HOH, HYKJIH]I, W30TOIIBI,
PalOaKTUBHOCTD, MOJIEKYa, AIIEKTPUYECKUN 3apsi, IIPOBOJTHUKH,
MOJYTIPOBOHUKH, TUIIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe
COCTOSIHME BEIEeCTBAa, Ta3, PacTBOp, PACTBOPUMOCTh, KPHCTAIMYECKas PEmETKa,
CIUIaBbl, GU3NYECKUE BEIUYUHBI, EAMHUIIBI U3MEPEHHSI, KOCMUYECKOE MMPOCTPAHCTBO,
IUIAHETHhI, 3BE311b1, COIHIIC.

buonorusi: ¢dorocunres, abixanue, Ouocdepa, 3KOCHUCTEMa, MHUHEPAJIbHBIC
yaoOpeHwsi, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATeIbHbIC BEIIECTBRA.

['eorpadus: atmocdepa, ruapochepa, MUHEpasbl, TOPHBIE TTOPOJIbI, MMOJE3HBIC
HCKOTIaeMFbIE, TOTLITNBO, BOJIHBIC pecypchl.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE  pE3yJAbTaTbl OCBOEHHUS IMPOTPaMMbl  OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTalOTCs B XoJ€ OOy4YEeHHMs XUMUU B €AMHCTBE YYEOHOH U
BOCIIUTATENbHOU NI€ATEILHOCTH B COOTBETCTBUHU C TPAAUIMOHHBIMU POCCHUICKUMU
COLIMOKYJIBTYPHBIMU M JYXOBHO-HPaBCTBEHHBIMU LEHHOCTSIMU, NPHUHITHIMU B
obuiecTBe NpaBUJIaMM M HOPMAaMHM IIOBEJEHUS M CIOCOOCTBYIOT IpoLeccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U COLIMATIN3ALIUN O0yUYaOLIUXCA.

JInuHOCTHBIE pe3yNbTaThl OTpaXaloT  TOTOBHOCTb oOyuaromuxcs
PYKOBOJICTBOBATbCSI ~ CHUCTEMOM  TO3UTHBHBIX  I[EHHOCTHBIX  OpHEHTAlUi u
paciMpeHre onbiTa AesTENbHOCTH HA €€ OCHOBE, B TOM YMCJIE B YaCTH:

1) naTpmoTMyYecKOro  BOCHUTAHMSI: I[IEHHOCTHOIO  OTHOIICHUS K
OTEUECTBEHHOMY  KYJIbTYPHOMY, HMCTOPUUYECKOMY ¥ HAy4YHOMY HaCIeIUIo,
MOHUMAHUsI 3HAYEHUS XHUMHYECKOW HAyKd B JKU3HH COBPEMEHHOI'O OOIIECTBa,
CIIOCOOHOCTH BJIAJCTh JOCTOBEPHON WMH(OpMaIueld o MeperoBhIX JOCTHXKCHUSX U
OTKPBITHSIX MHUPOBOM M OTEUECTBEHHON XMMHUHU, 3aMHTEPECOBAHHOCTH B HAYUYHBIX
3HaHUSAX 00 YCTPOMCTBE MHpa U OOIIECTBA; 2) IPAXKAAHCKOT0 BOCITUTAHMS:

NPEACTaBICHUS O COLMAIBHBIX HOPMax M TMpaBUIAX MEKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE, KOMMYHUKATHBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO
M0JIE3HOH, y4eOHO-HCCIIeIOBATEIbCKOM, TBOPUYECKON M APYTUX BUJIAX JIESITEILHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JEATENbHOCTH TIPU  BBIMOJHCHHUH
y4eOHBIX, T03HABATEIBHBIX 3a7a4, BBIMOJHCHUH XUMHUYECKUX DSKCIIEPUMEHTOB,
CO3/IJaHUM YYE€OHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHHIO M B3aMMOTIOMOIIN
B MPOIIECCE ITOW yueOHOU JeATEILHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBEACHUE U
MOCTYIKU CBOMX TOBapHUIIEH C MO3UIIMU HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUS TOCJIEACTBUM TOCTYNKOB, 3) IEHHOCTH HAYYHOI0 TIO3HAHMS:
MHUPOBO33PEHYECKHUE MTPEICTABICHUS O BEIIECTBE U XUMUYECKON peakiuu,

COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTABJISAIOIINE
OCHOBY IS TOHWMAHUS CYIIHOCTA HAay4YHOW KapTUHBI MHUpA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOJbI, B3aHUMOCBS3SIX YEJIOBEKA C
NPUPOJHON CpPEod, O POJIM XHMHUH B TIO3HAHUU OTHUX 3aKOHOMEPHOCTEW;
MMO3HABATEIbHBIE MOTUBBI, HAIIPABIICHHBIE HA TIOJYYE€HUE HOBBIX 3HAHHM MO

XUMHUH, HEOOXOIUMBIC JIJIT OOBSICHEHUSI HAOJI01aeMbIX MPOIICCCOB U SBJICHUM,
MO3HABATEIbHOM, WH(OPMALIMOHHOW M YHWUTATEIbCKOM KyJbTYpbl, B TOM YHCIE
HAaBBIKOB  CaMOCTOSITEIbHOM pabOTBI C y4eOHBIMH TEKCTaMH, CIPABOYHOU
JIUTEpaTypor, JOCTYNHBIMM TEXHUYECKHUMHU CpEACTBaMH  MH(OPMALMOHHBIX
TEXHOJIOTUI; MHTEPEC K OOYUEHUIO U MO3HAHMIO, JIFOO03HATEILHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CaMO00OPa30BaHMIO, IPOEKTHON U UCCIIEI0BATENIbCKON NEATebHOCTH,
K OCO3HAaHHOMY BBIOOPY HAMPABICHHOCTU U YPOBHS 00yU€HHUSI B JadbHEHIIEM;



4) dopvmupoBaHus KYJbTYPbl 30POBbS: OCO3HAHUE IIEHHOCTH KHU3HH,
OTBETCTBEHHOTO OTHOIIIEHHS K CBOEMY 3J0pOBbIO, YCTAHOBKHM Ha 3J0pOBBI 00pa3
KU3HHU, OCO3HAHHE TMOCJCACTBUN U HEMPUSITUE BPEAHBIX MPUBBIUEK (YyHOTpeOJIeHUS
aJKOToJis, HApPKOTUKOB, KYpPEHHUS), HEOOXOJUMOCTU COOJIIOACHUS  IpaBUI
0€30MacHOCTH MpHU OOpaIlleHUH C XUMHYECKHUMU BEIIECTBAMU B OBITY U peajbHOU
KU3HU; S) TPYAOBOr0 BOCHUTAHMSI: HHTEPEC K MPAKTUYECKOMY H3YUYEHUIO
npodeccuil U TpyJa pa3IMuHOr0 poja, YBAXKEHHUE K TPYIY U pe3yJbTaTaM TPYA0BOM
NEATENbHOCTH, B TOM YHCJIE€ HA OCHOBE IPUMEHEHUSI TPEIMETHBIX 3HAHUH 110 XUMUH,
OCO3HAHHBIA BBHIOOP WHAMBUYATBHON TPAECKTOPUHU MPOJOJKEHUS OOpa3oBaHUs C
y4€TOM JIMYHOCTHBIX MHTEPECOB W CIOCOOHOCTH K XHWMHH, OOIECTBEHHBIX
UHTEPECOB U TMOTPEeOHOCTEH, YyCHemHoW NpodecCuoHaNbHON AEATEIHPHOCTH U
pa3BUTHSA HEO0OXOIUMBIX YMEHUH, TOTOBHOCTD aJanTHPOBATHCS B
npodeccuoHanbHON cpene; 6) IKOJIOrHYecKOro BOCHUTAHHUS: DKOJIOTUYECKHU
1es1eco00pa3Hoe OTHOILIEHHUE K TPUPOE KaK UCTOUYHUKY JKU3HHU Ha 3emiie, OCHOBE €€
CYILIECTBOBAHMSI, TOHUMAHUE IIECHHOCTU 3J0pPOBOTO M 0Oe30IMacHoro obpasa KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DHU3UUYECKOMY U TCUXUUYECKOMY
3J10pOBbIO, OCO3HAHKE IIEHHOCTH COOJIIOICHUSI MPaBUil 0€30MacHOr0 MOBEACHHUS MPU
paboTe ¢ BelecTBaMH, a TaKXKE B CUTYaIHMSIX, YIPOXKAIOUIUX 370POBBI0 M KU3HU
JIIOJICH; CIIOCOOHOCTU MPUMEHSTHh 3HAHUS, MMOJydYaeMble MPU U3YYCHUU XUMHH, IS
peleHusl 3a7a4, CBA3aHHBIX C OKPYXKaroUIEeW NPUPOJHOW CpPeou, NJis MOBBIIICHUS
YPOBHS  DKOJIOTUYECKOM  KYyJNbTYpbl, OCO3HAaHUS  TJ0OQJIBHOTO  XapakTepa
HKOJIOTHYECKUX TPOoOJIeM W MyTed WX pEeUIeHUs MOCPEJICTBOM METOJ0B XHUMHUH,
JKOJIOTMYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS MM B IIO3HABATEJILHOM,
KOMMYHUKATUBHON U COLIMATIbHOW IPAKTUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanmpeaMETHBIX pE3YyJAbTaTOB BBIACISIIOT 3HAYUMBIC  JUIA
dbopMuUpOBaHUS MUPOBO33pEHHUs OOIIEHAYYHbIE TOHATHUS (3aKOH, TEOPHSs, MPUHIIMII,
runore3a, ¢akT, CHUCTeMa, TMPOIECC, OJKCIEPUMEHT U JpYyroe.), KOTOpbIE
UCIIONIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYE€OHBIX MpPEIMETax W TIO3BOJSIOT Ha
OCHOBE 3HAHUW W3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN
HAyYHOM KapTHUHE MUpPA, U YHUBEpCaJbHbIC y4eOHBIC NEUCTBHS (MO3HABaTEIbHBIC,
KOMMYHUKATHBHBIC, PETYJISITHUBHBIE), KOTOpbIe obOecrnednBaroT (HOpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHMPOBAHUIO U OCYIIECTBICHHIO Y4YEOHOU
NEATENBHOCTH.

Ilo3HaBaTesibHBbIE YHHBepcaJibHble yueOHbIe HeiicTBusi ba3zoBble
JIOTHYeCKHe JeHCTBUSA:

YMEHHSI HCIOJB30BaTh IPUEMBI JIOTHYECKOTO MBIIUIEHUS IIPU OCBOCHUH
3HAaHUM: PACKPBIBATh CMBICT XHUMHUYECKHX MOHATUNA (BBIAEIATH UX XapaKTepHbIC
MPU3HAKW, YCTAHABJIMBATH B3aUMOCBSI3b C JPYTUMH TOHSTHUSIMH), HCIOJIb30BATh
MOHATHUS JJI1 OOBSICHEHUS OTIETbHBIX (D)AaKTOB W SIBJICHHI, BHIOMPATh OCHOBAHUS U
KPUTEPUH I KJIacCHU(PUKAIMKA XUMHUYECKUX BEIIECTB M XWMHUYECKHX PEaKIIUi,
YCTaHaBIUBaTh MPUYUHHO-CIEJICTBEHHBIE CBSI3M MEXIYy OOBEKTaMU H3Yy4YECHUS,
CTPOUTH JIOTMYECKUE PACCYX IEHUSA (MHIAYKTHUBHBIC, JACAYKTHUBHbBIC, MO aHAJIOTHUH),
JI€TIaTh BBIBOAbI U 3aKIIOUCHUS; YMEHUE MPUMEHATH B MPOLECCE MO3HAHUS MOHATHUS



(mpenMeTHblE W METaNpeAMETHBIE), CHUMBOJHMYECKHE (3HAKOBBIE) MOJEIH,
UCIIOJIb3yeMblE B XHMHUH, MpeoOpa3oBbIBaTh LIMPOKO MPHUMEHSIEMbIE B XUMUU
MOJICJIbHBIE MPEICTABICHUS — XUMUYECKHI 3HAK (CMMBOJ 3JE€MEHTA), XUMUYeCcKas
GopMynna ¥ ypaBHEHHE XUMUYECKOM peakUMH — TMpU pEUIeHUH Yy4eOHO-
MO3HABATEIBHBIX 3aJa4, ¢ YYETOM 3TUX MOJENIbHBIX MPEACTABICHUI BBIABIATH U
XapaKTepU30BaTh CYUIECTBEHHbIE NMPU3HAKUA H3YYaeMbIX OOBEKTOB — XHUMHYECKUX
BEILIECTB U XMMHUYECKUX PEAKIUil, BBISIBIATH OOLIME 3aKOHOMEPHOCTH, MPUYMHHO-
CJIE/ICTBEHHBIE CBS3M U MPOTUBOPEUHS B U3y4aeMbIX MpoOIleccax U SBJICHUSAX.

Ba3oBble ucciienoBarejibckue J1eiCTBHS

YMEHUE WCIOJIb30BaTh IIOCTaBJIEHHBIE BOMPOCH B KaueCTBE WHCTPYMEHTA
MO3HAHMS, a TAKXKE B KQUECTBE OCHOBBI JJIsi (DOPMUPOBAHUSI TUIIOTE3BI 11O MPOBEPKE
NPaBUIBHOCTU  BBICKA3bIBAEMBIX  CYXKACHUW;  MNPUOOpETEHHUE  OmbITa  TIO
IUIAHUPOBAHUIO, OpPraHU3allM W TMPOBEJACHUIO YUYCHHYECKUX OSKCIEPUMEHTOB,
yMEHUE HaOJI0/IaTh 3a XOJIOM IMPOIECCa, CaMOCTOATEIbHO MPOTHO3UPOBATH €ro
pe3yabTat, GopMyIUpoBaTh 000OIIEHUSI U BBIBOABI MO Pe3ysibTaTaM MPOBEIEHHOTO
OTIBbITA, UCCIICIOBAHMS], COCTABIIATh OTUYET O MPOACIAaHHON padoTe.

Pab6ora ¢ undgopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH M HMHTEPHPETHPOBATH HWHOOPMAIIHIO
pPa3IUYHBIX BUJIOB M (DOPM MPENCTABICHUS, TMOJYy4aeMyK W3 Pa3HBIX MUCTOYHHUKOB
(Hay4HO-TIOMYJISIpHAS JTUTEpATypa XUMUUECKOTO COJEp KaHus, CIIPAaBOYHBIE TTOCOOMSI,
pecypebl MIHTEpHETA), KPUTUUECKH OIIEHUBATh MPOTHBOPEUHUBYIO U HEJOCTOBEPHYIO
uH(dOpMaIHIo;

YMEHHE NPUMEHSTh pa3Iu4yHble METOIbl M 3alpochl MPHU TMOUCKE U O0TOOpe
UHGOPMAIIMK W COOTBETCTBYIOLIUX JAHHBIX, HEOOXOIUMBIX ISl BBIMOJIHEHUS
y4eOHBIX U TO3HABATEIBHBIX 3aJlay ONPEACTIEHHOTO TUIA, MPUOOpPETEeHHE OMbITa B
0o0JaCTM  MCHOJB30BaHHUS ~ MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHIA,
OBJIQJICHUE KYJIBTYpOH aKTHBHOTO HCIIOJb30BAHUS PA3IUYHBIX MOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMpATh ONTHUMANbHYIO (HOpMY MpeicTaBiIeHHs WHOpMAIUU U
WUIIOCTPUPOBATh pEIIAEMbIE 33Jladyd  HECJIOXXHBIMM CXEMaMH, JuarpaMmMaMH,
apyrumMu  ¢opmamMu rpadUKd M WX KOMOMHAIIMSAMH; yMEHHE HCIOJb30BaTh M
aHANMM3UPOBATh B TIpollecce YYEOHOW U UCCIENOBATENbCKON JACSTEIBHOCTH
uH(OPMAITUIO O BIUSHUU MPOMBIIIUIEHHOCTH, CETTLCKOTO X0351iCTBAa M TPAHCIIOPTa Ha
COCTOSIHAE OKPYKAIOIIEH MPUPOTHOU CPEBI.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBHUSA:

YMEHUS 3a1aBaTh BOMPOCHI (B XO/€ IHUajiora v (Min) TUCKYCCUU) MO CYUIECTBY
oOcyxmaeMoi  Tembl, (OPMYIUPOBATH CBOM TMPEMIOKECHHUS OTHOCUTEIHHO
BBITIOJIHEHUS  MPEVIOKEHHOW  3a/lauyd; YMEHHsSI MPEJCTaBISTh MOJyYEHHBIC
pe3yabTaThl MO3HABATEIBHON MAESATEIBHOCTH B YCTHBIX M NMHCHBMEHHBIX TEKCTaX;
JenaTh TPE3CHTAMI0 PEe3yJbTaTOB BBIMOJHEHHS XHUMHUYECKOrO0 SKCIEPUMEHTa
(;1abopaTopHOTO  OMBITAa, JIAOOPATOPHOW pabOTHI 1O WCCIEIOBAHUIO CBOMCTB
BEIIECTB, YYCOHOTO MPOEKTA); YMEHHUS Yy4eOHOTO COTPYTHUYECTBA CO CBEPCTHUKAMU
B COBMECTHOM IMO3HABATEIBbHOW M HCCIIEAOBATEIBCKON JIEATEIbHOCTH MPU PEUICHUU
BO3HHUKAIOUIUMX MpoOJieM Ha OCHOBE Y4€Ta OOUIMX HHTEPECOB M COIIACOBAHUSA



no3unuii  (00CyxaeHusi, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbD», KOOPJIWHAIIUS
COBMECTHBIX JECUCTBUU, ONIPEACIICHUE KPUTEPUEB 110 OLICHKE KAYECTBA BBIITOJIHEHHOU
paboThI U IpyTHE).

PeryasiTuBHbIC YHUBepCAJIbHbIC Y4eOHbIe 1eiCTBHS:

YMEHHE CaMOCTOSITEIIbHO OMpPENENTh UEAU JAECATEIbHOCTH, IUIAHUPOBAT,
OCYIIECTBIISITh, KOHTPOJUPOBATh U TPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesTENbHOCTh, BbIOMPATh Hambosee 3(PeKTUBHBIE CIOCOOBI PEIIeHUs y4eOHBIX U
MO3HABATENBHBIX 3a7a4, CaMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
[IPEUIOKEHHBIA  JTOPUTM JCHUCTBUM IIPU  BBIIOJIHEHUM 3aJaHUM C  YYETOM
MOJTyYeHUsS] HOBBIX 3HAHUU 00 HW3y4aeMbIX OOBEKTaX — BEIHIECTBAX U PEaKIUsiX,
OIIEHUBATh COOTBETCTBUE MOJIYYEHHOTO pe3yJibTaTa 3asBICHHOW II€JIU, YMEHHE
UCIIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, MIPE/IJIaracMble B YCIOBUHU 3aJJaHU.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3yJbTATOB IO OCBOGHUIO 00s3aTEIBHOTO
COJIEp>KaHMsl, YCTAHOBJICHHOTO JaHHOM (enepanbHON paboueld MporpamMmoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYalOIIUMKCS HAy4HbIe 3HAHUS, YMEHHUS U CIOCOOBI
nercTBui, cnenuuyeckue A OPEIMETHOM  o0jacTh  «XUMHs»,  BUIBI
NEATEIbHOCTA MO  TOJYYEHUIO  HOBOrO  3HAaHUS, €ro  HHTEpPHpETaluH,
npeoOpa3oBaHUIO M IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX M HOBBIX CUTYaIIUSX.

K koHiy oOydeHus B 8 kjacce mpeaMeTHbIE pe3ybTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMCHUM:

* PACKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHSATHI: aToM, MOJEKYIa,
XUMHYECKUHN 3JIEMEHT, IPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, CMECh (OIHOPOIHAS
U HEOJHOPOJHAs), BaJICHTHOCTh, OTHOCUTENIbHAS aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas JOJiI XUMHUYECKOTO
AJIEeMEHTa B COEJAMHEHUH, MOJIAPHBIM OOBEM, OKCHI, KHCIIOTa, OCHOBAaHUE, COJb,
ANEKTPOOTPULIATETLHOCTh,  CTEMEHb  OKUCJICHHWS,  XUMHUYECKas  peakuus,
KJIaccuUKaIMs PEeaKIui: peakiud COSAMHECHHsS, PEaKINH Pa3JIoKEHHUS, PEaKIUU
3aMEIeHUs], pPEaKInu OOMEHa, JK30- M DHIOTEPMHUUYECKHE PEaKIMH, TEeIJIOBOU
adekT peakiuu, SAPO aTroma, AICKTPOHHBIM CJIOW aToMa, aTOMHas OpOWTAIb,
paanyc aToMa, XUMHUYECKas CBA3b, MOJSpHAs M HEMOJSpHas KOBAJICHTHAs CBS3b,
WOHHAs CBs3b, MOH, KATHOH, aHUOH, PACTBOP, MAacCOBast A0JIs1 BEUIECTBA (IIPOIICHTHAs
KOHIICHTpAIIHs) B PaCTBOPE;

* WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX IMOHATHI U PUMEHSTh
ST MOHSATHUSA MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILCHHI;

* UCTIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY JJISI COCTaBIICHUS (hOPMYJ BEIIECTB U
YPaBHEHUW XUMUYECKUX PEAKIUN;

* ONPENICNIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COEIUHEHHSX,
CTETICHb OKHCIICHHSI DJIEMEHTOB B OWHAPHBIX COCAWHEHUSX, NPUHAIICIKHOCTH
BEILIECTB K OMPEIEIEHHOMY KJIacCy COEAMHEHUN mo (opmyiaM, BUJI XUMUYECKOU
CBS3U (KOBAJICHTHAs! U MOHHAS) B HEOPTaHUUYECKUX COCTMHEHUSX;

- packpbiBaTh cMmbIicin  [lepuommueckoro 3axkona JI. WM. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOJANYECKON 3aBUCUMOCTU CBOMCTB XMMHUUYECKUX



AIIEMEHTOB OT WX MoJjoxkeHus B llepuogmueckoil cucreme, 3aKOHOB COXpaHEHUs
MaccChl BEILECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-MOJEKYJISIPHOIO YYE€HHs, 3aKOHa
ABoranpo;

* ONMCHIBATh U XapaKTepU30BaTh TaOnMuHyto hopmy [leproanueckoit cuctemsl
XUMHYECKUX AJIEMEHTOB: pa3jinyaTh MOHATHS «TJIaBHAs moArpynna (A-rpymnmna)» u
«mobounas noarpynna (b-rpynma)», manble W OOJbUIME NEPHOIbI, COOTHOCHUTH
0003HaueHus1, KOTOpble UMEtoTCs B Tabnuue «llepuonnueckas cucteMa XUMHUUECKUX
aneMeHToB JI. 1. Menaeneesay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKUX BJEMEHTOB (COCTaB W 3apsl sApa, oOlee Yuciao 3JIEKTPOHOB U
pacnpeiesieHue UX M0 3JIEKTPOHHBIM CIIOSIM);

* KJTacCu(UIUPOBATh XUMHUYECKHE DBJEMEHThI, HEOPraHWYeCKHE BEIECTBa,
XUMHYECKUE peakiuu (10 YKUCIY M COCTAaBY YYaCTBYIOIIMX B PEAKLUM BEIIECTB, 1O
TEII0BOMY 3P (DEKTY);

* XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOWCTBA BEIIECTB
pa3IUYHBIX  KJIAcCOB, TMOATBEPXKJas ONUCAHUE MPUMEPAMH  MOJEKYJISPHBIX
YPaBHEHHI COOTBETCTBYIOLIMX XUMHUYECKUX PEaKIINi;

* IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTU MPOTEKAHHUS XUMHUYECKUX TMPEBPAIICHU B Pa3IUYHBIX
YCIIOBUSAX;

* BBIYUCTSATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
MacCOBYIO JIOJIH0 XUMUUYECKOT0 3JIEMEHTA 10 (OpMYysie COEAUHEHNS, MACCOBYIO JOJIIO
BELIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMHUYECKON pEaKIvy;

* IPUMEHATh OCHOBHBIE OIEpPALlUM MBICIUTEIBHON NEATEIBHOCTH — aHAIIU3 U
CUHTE3, CpaBHEHHE, O00O0OIlEeHHEe, CHCTeMAaTHU3aINI0, KJIACCHU(PUKAIINIO, BBISBICHUE
IPUYMHHO--CJIEICTBEHHBIX CBSI3€U — Il U3YUEHUSI CBOMCTB BEIIECTB U XMMUYECKUX
peakiuii, eCTeCTBEHHO-HAyYHbIE METOJIbl TO3HaHUS — HaOIIOJIeHHWe, W3MEpEHUe,
MOJEINPOBAHNE, SKCIIEPUMEHT (pEajbHbI U MBICJIECHHBIN);

* CJIEOBaTh MPABWIAM MOJb30BAHUS XMMHYECKON MOCYAOM M J1a0OpaTOpHBIM
o0opyaoBaHUEM, a TaKXKe MpaBWJIaM OOpaIleHUs] C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIMSIMU  TI0  BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHYECKHUX OIBITOB IO
NOJIYYCHUIO W COOMpPAHMIO Ta3000pa3HbIX BEIMIECTB (BOAOPOJAa U KHUCIOPOIA),
MIPUTOTOBJICHUIO PACTBOPOB C OINPEICIEHHONM MACCOBOM JOJIEM PAacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATb W  INPOBOJAUTH XUMHYECKHE IKCHEPUMEHTBI IO
pacIio3HaBaHUIO PACTBOPOB IIEJIIOYEH U KHUCJIOT C MOMOIIBIO UHIUKATOPOB (JIAKMYC,
benondranenH, METUIOPAHXK U IPYTHUE).

K koHiy oOyuenus B 9 kjaacce mpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUIA:

* PaCKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSATUNA: XUMUYECKUI 3JIEMEHT,
aToM, MOJIEKyJa, WOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CJOKHOE BELIECTBO,
BAJICHTHOCTb, AJIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUUECKasl peakius,
XAMHUYECKasi CBS3b, TEIIOBOW AP(HEKT peakinuu, MOJIb, MOJIIPHBINH 00BEM, pacTBOD,
ANEKTPOJIUTBI, HEDJICKTPOJUTHI, JJIEKTPOIUTHYECKAS] JTUCCOLMALMS, PEaAKIUU
MOHHOTO OOMEHa, KaTajiu3aTtop, XHUMHUYECKOE paBHOBECHE, OOpaTUMbIe U



HEOOpaTUMBbIE PEAKLIMH, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKINU, OKUCIUTED,
BOCCTAaHOBHUTEIIb, OKHCIEHHE M BOCCTAaHOBJICHHME, aJJIOTPONUS, aM(OTEpPHOCTH,
XUMHYECKasi CBA3b (KOBaJEHTHAs, HWOHHAs, METAJUIMYECKas), KpHUCTAJUIMYECKas
peLIETKaA, KOPPO3Usl METAJUIOB, CIUIAaBbl, CKOPOCTh XUMHUYECKOU PEaKLUU, IIPEIEIbHO
nonyctumas koHueHntpanus [1JIK Bemecrtsa;

* WUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX MMOHATHI U IPUMEHSThH
9T NOHATHUSA NPU ONUCAHUM BELIECTB U UX NPEBPALLCHHUI;

* UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY JJII COCTaBJIeHUs (hOPMYJ BELIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUN;

* OIPENIENIATh BAJIEHTHOCTh M CTENEHb OKUCICHHS XMMHYECKUX JJIEMEHTOB B
COCMHEHUAX DPA3JIMYHOIO COCTaBa, NPUHAMICKHOCTb BEIIECTB K OIPEICIEHHOMY
KJIacCy COeAMHEHUH no (opmysiaM, BUJI XUMUYECKOUN CBSI3M (KOBaJIGHTHAs, NOHHAS,
MeTaJJInyeckas) B HEOPraHMYECKUX COEJIMHEHHUAX, 3apsii MOHA 1O XUMHUYECKOU
(dopMyie, XxapakTep cpelibl B BOJAHBIX PACTBOPAaX HEOPraHUUECKUX COCIUHEHUN, THUI
KPUCTAJUIMYECKOU PEIIETKU KOHKPETHOI'O BEILIECTBA;

« packpbiBaThb cMmbIchn llepuonnueckoro 3akona JI. WM. MenaeneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAaHME: OIMHCHIBATH M XapaKTepU30BaTh TAOIUYHYIO
dopmy [lepuonuyeckoil CHUCTEMBl XUMHYECKHUX DJIEMEHTOB: paziuyaTh MOHSITHS
«rnaBHas noarpynna (A-rpynma)» u «nobouHas noarpymnmna (b-rpymnna)», manesie u
OO0JIbIIIME IEPUO/IBI, COOTHOCUTH 0003HAYEHHUS, KOTOPbIE UMEIOTCS B IEPHUOUYECKOMN
TabJndlle, C YWCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS ATOMOB XHUMHYECKUX
AJIEMEHTOB (COCTaB U 3apsiz sipa, 00IIee YUCIIO FIEKTPOHOB U paCIpeeIeHHE UX 10
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIHME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB
JJIEMEHTOB U UX COCAUHEHUH B IIpelelax MaJbIX IIEPUOJOB U IJIaBHBIX MOATPYIII C
y4ETOM CTPOEHHUS UX aTOMOB;

* K1acCU(PUUIUPOBATh XMMHMUYECKHUE DJIEMEHThI, HEOPraHMYECKHE BEIIECTBa,
XUMHYECKUE PeaKuy (IO YHCIy M COCTaBY yYacTBYIOIIMX B PEAKLUH BEIIECTB, 110
TeIIOBOMY 3(@exTy, M0 H3MEHEHHIO CTENEHEW OKHMCICHUS XUMHYECKHX
3JIEMEHTOB);

- XapaKTepu3oBaTh (OMHMCHIBaTh) OOIME U cHeuupuuecKkue XUMHYECKHE
CBOMCTBA IIPOCTBIX M CJIOKHBIX BEIIECTB, IMOATBEPXKIAAsd OIMCAHUE IPUMEpPAMHU
MOJIEKYJISIPHBIX ¥ HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUM;

* COCTaBJIATh YPAaBHEHUS IEKTPOJIUTUUECKON JUCCOLMALIMM KUCIIOT, IIEJI0YeH U
COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHMs PEAKLIUH MOHHOrO OOMEHA, YpaBHEHUS
peaKkiui, MOATBEPXKAAIOINX CYIIECTBOBAHUE TI'€HETUYECKOW CBA3UM  MEXKIY
BEILIECTBAMU Pa3JIMYHBIX KJIACCOB;

* pacKpbIBaThb  CYIIHOCTh  OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX  pEaKIui
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OalaHCca ATHX PEaKIINii;

* IPOTHO3UPOBAaTh CBOWCTBA BEUIECTB B 3aBUCHUMOCTM OT WX CTPOCHHS,
BO3MOKHOCTH MPOTEKAHUSI XUMUUYECKUX MIPEBPAIICHUIN B PA3JIMUHBIX YCIOBUSIX;

* BBIYUCJISITh OTHOCUTEJIBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JOJIF0 XUMUYECKOI0 3JIeMEeHTa 1o (hopMyJie COeIMHEHUS, MaCCOBYIO JIOJIIO
BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 10 YPABHEHUIO XUMHUUYECKOW PEAKIINH;



- cOOMIOAATh MpaBWila MOJb30BAHUS XUMHUYECKOW HOCYIod M J1a00paTOpHBIM
000pyZOBaHUEM, a TaK)Ke MpaBUiIa OOpAIlEHUs C BELIECTBAMH B COOTBETCTBUH C
MHCTPYKIUSIMU TIO BBIMOJHEHHUIO JAO0OPATOPHBIX XHUMHYECKHX OIBITOB IO
MOJIYYEHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (AMMHAKA U YIJIEKUCIIOrO rasa);

* IPOBOJIUTh PEAKLMH, MOATBEPKAAKOLIME KAYECTBEHHBIM COCTaB Pa3IMYHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpUJI-, OpOMHI-, HOAUA-, KapOOoHaT-,
docdar-, cunmkar-, cyiabdar-, THUIAPOKCUA-UOHBI, KAaTHUOHbI AMMOHHUS M HOHBI
M3YUYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B BOJHBIX PAaCTBOpPaX HEOPraHUYECKUX
BEILIECTB;

* IPUMEHATh OCHOBHBIE OINEPAIMUA MBICIUTEIBHON NESITEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHUEe, CHUCTEeMAaTU3AIMIO, BBISIBIICHUEC MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€W — JJII U3YUYEHUS] CBOMCTB BEHIECTB M XUMHUYECKUX PEaKIIUM,
€CTEeCTBCHHO-HAyUHbIE  METOAbl  TMO3HAaHUS —  HAOJMIOJCHUE, HU3MEpPEHHUE,
MOJICIMPOBAHKE, IKCIIEPUMEHT (peabHbI U MBICJICHHBIN).

Obecneuyenne 0coObIX ycaoBuii Aas1 odyqarwmuxcsa ¢ OB3

JIist o0ydaronuxcs ¢ 3aep:KKOH NMCUXUIECKOT0 Pa3BUTHsI 00CCIICUMBACTCS
co0JIroIcHUEe 0COOBIX YCIIOBUIA:

Pa3sBuTtHe 10O3HABaTEILHOM AaKTHMBHOCTH, OO€ECIIEUEHUE IIOJIOKHUTEIBLHOM
MOTHBAIIUU B Pa3jUYHBIX BUJAX JCIATCIbHOCTH. PacmivpeHne W CHCTEMaTH3aIus
3HaHUN 00 OKpy’Karolel TeCTBUTEILHOCTH. Pa3BuTHE CBOMCTB MaMsTH, BHUMAaHMUSI,
pa3BUTHE HATISITHO-O0OPA3HOTO U BEPOAIBHO-JIOTUYECKOTO MBIIIJICHUS, MPOIIECCOB
aHajgu3a, CHUHTe3a, O0O0OIIeHHUs, CpaBHEHUS, KiIacCU(PUKAIMKM, YCTAaHOBJICHUE
NPUYMHHO-CIICICTBEHHBIX ~ CBSI3¢M,  BBIABICHHE  CYIIECTBEHHBIX  IPU3HAKOB,
BOCIIOJITHCHUE TMPOOEIOB B 3HAHMUSIX [0 OCHOBHBIM IIpeaMeTaM (MaTeMaTHKe,
pycckoMy 3bIKy). JuddepeHnupoBaHHbii MOaxoa B OOyYEeHHH C YYETOM
WHIMBHUIYaJbHBIX OCOOEHHOCTEH peOeHKa.

Jns caaGoBUASIIIMX OOyYarmMXcs OOecreunBaeTcsl COONIOJEHUE OCOOBIX
YCJIOBUU:

HudbdepennupoBanHplid W WHIUBUAYAJIbHBIH  IOAXOX B OOyYCHHH.
Obecnieuenne 00ydYaromEerocs IMEeYaTHBIMH MaTepuajlaMu C KPYIMHBIM MIPUPTOM;
coOmIo/IeHne peknuMa 3pUTENbHON Harpysku. JlocTtaTouHoe ocBelieHue pabodero
Mecta oOydvaromerocs. Vcmonap30BaHWe BCIOMOTATENbHBIX cpeaAcTB (ymsl). [lpu
MPOBEICHUH TPOMEXKYTOUHON AaTTECTAllMd W KOHTPOJBHO-TIPOBEPOYHBIX PAOOT
HEOOXOMMMO  aJanTHUPOBAaHME TEKCTOB HMHCTPYKIHUA C  Y4€TOM  OCOOBIX
oOpa3oBaTelbHBIX MOTpeOHOCTEN oOydaromerocs (6ojee KpPymHBIN MIPUQPT, YETKOE
OTTPAaHWYEHHE OJHOTO 3aJaHUs OT JIPYroro), Mpu HEOOXOAMMOCTH MPEAOCTABICHUE
g depeHIpoBaHHONM MTOMOIIIH W YBETUYCHIE BPEMEHH HA BBHITTOJIHCHHE 3aJaHUM.

Jns caabdocaplamux U MO3HOOTJIOXIIUX 00y4armuXxcss o0ecreunBaeTCs
COOTI0JICHNE OCOOBIX YCITOBHIA:



Ilepas mapra. OOecnedyenne ayOJUpOBaHMS 3BYKOBOW  HMH(pOpMauuu
BU3yallbHOU. PerynupoBaHne ypoBHS mIyma B nomemieHuu. Omnepexaronas
IIOATOTOBKA JIOMa IO YCTHBIM IIpeaMeTaM. BoBiieueHHE B KOJUIEKTHBHBIE BUBI
JNETCKOW NesATenbHOCTH. CTUMYyNIMpPOBaHUE Pa3BUTHS TBOPYECKOIO IOTEHUHANA H
CaMOBBIPAXEHUS 00YyYarOIIerocs.

Jlns oOydaromuxcs ¢ YMCTBEHHOH OTCTAJOCTbIO (MHTEIEKTYAJbHBIMHU
HApYyLIeHUsIMH) oOecrieunBaeTCsi COOII0EHUE OCOOBIX YCIOBHUM:

dopMupoBaHUE NO3UTUBHOM MOTHBALMU K YyUYEOHOU JleaTeabHOCTH. BhipaboTka
HABBIKOB CAMOKOHTPOJISI U CAMOOPraHU3allui, KOPPEKIUs 3pUTEIbHOTO BOCTIPUATHSA,
pa3BUTHE TMaMsTH, BHUMaHMs. Pa3BuUTHE HariasgAHOOOpa3HOr0O U BepOaNbHO-
JIOTUYECKOTO MBIILJIEHUS, MPOLIECCOB aHallh3a, CHUHTE3a, O000OIEeHUs, CPAaBHEHHUS,
KJaccu(uKali, YCTaHOBJIEHUWE TPUYUHHOCIEICTBEHHBIX CBs3€il, BbIIEICHUE
CYLIECTBEHHbIX  NpHu3HaKoB.  Pacmupenwe  3HaHMl 00  OKpyXxaroiel
NeUCTBUTENBHOCTU. Pa3BuTue couuManbHO-0bITOBOM opueHTanuu. Cobionenue
pexxuma TpyJa M OTAbIXa C€ YYETOM HEYCTOMYMBOM pabOTOCIOCOOHOCTH.
HuddepeHumpoBaHHbld  MOAXO0A B OOYyYEHHH C YYE€TOM HMHAMBUAYAJTbHBIX
0ocoOeHHOCTEeH pebeHKa.



TEMATHUYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (N (POBbIE)
n/n TeM MPOrpaMMbl Beero KoHTpoinHbe IpaxTHaeckHe o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMUYeCKHE OHATHS
Xumus — BakHas 00J1acTh
C€CTCCTBO3HAHUA N BubimmoTeka HOK
11 NPaKTHIECKON NAeATEIbHOCTH > 0 2 https://m.edsoo.ru/7f41837¢c
yeJloBeKa
BeniectBa n xumuueckue bubnuorexa [JOK
12 peakuuu 15 1 0 https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue bu6mmoreka [JOK
2.1 00 oKcuIax 6 0 1 https://m.edsoo.ru/7f41837¢
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [JOK
22 U COJISIX 8 0 1 https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitre 06 bu6mmoreka [JOK
23 OCHOBaHHUAX 5 1 1 https://m.edsoo.ru/7f41837¢
OcCHOBHBIE KJ1acChl bubmuoreka [JOK
24 HEOPraHUYECKUX COCTMHEHUN 11 1 1 https://m.edsoo.ru/7f41837¢
Hroro no paszneny 30




Paznean 3. Illepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xummuieckux 3j1eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.

XumMuueckasi cBsi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

[Tepuonnueckuii 3aKOH U
[Iepuoanueckas cucrema Bu6morexa [{OK
3.1 XUMHYECKHX dnemMenToB Jl. U. 7 0 https://m.edsoo.ru/7f41837c
Memnnene-eBa. CTpoeHHe aToMa
XUMHYECKas CBAI3b.
bubmmoreka [{OK
3.2 - 8 1
OxucnutensHo https://m.edsoo.ru/7f41837¢
BOCCTAaHOBHUTEJIbHBIE PEAKITUN
bu6moreka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
bu6moreka [IOK
PesepsHoe Bpems 3 0 https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10
TIPOTPAMME 68 4




9 KUIIACC

KosnyecTBo yacoB DJIeKTPOHHBbIE
Non/ HaumeHoBaHHe Pa3aesioB U TeM (ungposbie)
i NPorpamMmbl B Kontpoabubie | IlpakTuueckue o0pasoBaTe/bHbIe
cero
padoThI padoTsbI pecypceel
Paspnen 1. BemiecTBo 1 XUuMHYeCKHE peaKIUH
[ToBTOpEHUE U yriydiieHne 3HaHUNH OCHOBHBIX bubnuoreka [IOK
11 pa3aenoB Kypca 8 Kiacca S 1 0 https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX bubmuorexa [JOK
1.2 peakuui 4 0 0 https://m.edsoo.ru/7f41a636
DIIEKTPOJIMTUYECKAST AUCCOIUALIHS. bu6mmoreka [IOK
1.3 XUMHUYECKUE PEAKIIMU B pacTBOpaxX 8 1 1 https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznena 2. HemeTa/JILI M UX COeANHEHHUS
OO01as XxapakTepUCTUKA XUMUYECKHX bubnuoreka [JOK
2.1 anemeHToB VIIA-rpymnmnsl. ["anorenst 4 0 1 https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
%) anemenToB VIA-rpymmbl. Cepa u eé 6 0 0 bubnuorexa TIOK

COCAUMHCHUA

https://m.edsoo.ru/7f41a636




OOmast XxapakTepUCTUKAa XMMUYECKHX

23 anemeHToB VA-rpymibl. A30T, hochop u ux 7 bubuorexa TIOK
COCTMHEHHS https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKUX
2.4 anemeHToB [VA-rpynmel. YTiepoa U KpeMHHI 8 bubmiorexa [IOK
¥ MIX COC/IMHEHNUS https://m.edsoo.ru/7f41a636
Hroro no pazgeny 25
Paznea 3. Mera/iibl 1 MX COeIMHEHM S
. bu6moreka [IOK
3.1 Obume cBoicTBa MeTaNIOB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxueiime MeTayuisl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3znen 4. Xumusi v OKpy:Kaomas cpeaa
bu6mmoreka [JOK
4.1 BeniecTBa 1 MmaTepuansl B ®KHU3HU YEIOBEKA 3 https://m.edsoo.ru/7f41a636
Wroro no pazgeny 3
bubnuoreka [JOK
PesepaHoe Bpem 3 https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




KaJIeH}IapHO- TEMATHYECKOC IVIAHUPOBaHUE

8 KUIACC
KoimuectB( DJIeKTPOHHbIE DOyHKIHOHAIb
Jyacos u@poBbIe Has
Ne IIpakTuyeck Aata nep
/ Tema ypoka p — oOpa3zoBare/jibHble | T'PAMOTHOCTH
n/n
Konrpoabn ue padoTsl pecype
Bcero ble padoThl
1 Hepens AWanu3nupoBarh,
IIpenmer xumun. Ponb CenTAbpS bu6moreka LIOK | unrepnpernposars
1 XMMHUM B )KU3HU YEJIOBEKA. 1 https://m.edsoo.ru/ff0 | nanHbIC M HenaTh
Tena u BemiecTBa d210c COOTBETCTBYHOIHE
BBIBO/IbI
TTousite 0 MeTOHAX 1 Henens [IpemIoKuTEL Cr1ocod
nosHanus B xumuu. P.K. CEHTSIOpsI HAy4HOrO
3 bubmorexka LIOK | ,ccrenopanms
2 HaKOMCTBO € 1 https://m.edsoo.ru/ff0 JIAaHHOT'0 BOIIpoca
naboparopusimu BY308B u d227e
npeanpusTui r. TromeHn
[IpakTrueckas padorta Ne 1 2 Henens OOGBsiCHUTD
«[IpaBuna paboTsl B CEeHTAOPS TOTEHIUAbHbIE
. IIPUMCHCHUA
nabopaTtopuu U MPUEMbI bubnuoreka [JOK p
3 06DpallleHus ¢ 1 1 https://m.edsoo.ru/ffQ | ECTECTPCHHONAYIHO
pat D3d 0 3HAHUS IS
71a60paTOPHBIM geade oblecTBa
o0opynoBaHHuEM)




YucTele BEllecTBa 1 CMECH. 2 uezens TIpenioxuTh Crocoo
Hay4YHOIro
Crioco6bl passieneHus CeHTSAOPSI ya
HUCCICOA0OBaHUA
cMece. bubmoreka [IOK JIAHHOTO BOIIPOCA
P.K.: Ucnonp3oBanue https://m.edsoo.ru/ff0
CIIoco0OB pasjielieHust CMeceit d26ca
Ha OpCaAnpuiATUiIX T. Tromenu
Ha NpuMEPE€ KOMITaHUU
"TrOMEHBMOJIOKO".
3 gHenmens OnucaTh U OLIEHUTD
CEHTAOps CIoco0BI, KOTOPBIC
[IpakTiueckas padora Ne 2 Eu OK HMCIIONB3YIOT
N noOImoTeKa 5
«Pa3nenenue cmeceit (Ha hitos://med a 0 yu€Hbie, 4TO0bI
ttps://m.edsoo.ru
NpUMepe OUUCTKH obecnieuTs
. d28c8 HaJEKHOCTD TAHHBIX
MTOBapEHHOM COJIM)» . 1 JOCTOBEPHOCTE
00BSICHCHHIA
3 Henmens AHaIu3UpOBAaTh,
CEHTSIOPsI bubnunorexa LIOK MHTEPIPETUPOBATH
ATOMBI 1 MOJIEKYJIbI https://m.edsoo.ru/ff0 | mauHbEIC M KENAaTH
d2a6¢c COOTBETCTBYIOIINE
BBIBOJbI
4 genensa OrieHNBaTH HAyYHbIC
CeHTsI0pst apTyMEHTHI 1

XUMHUYECKUE FTICMEHTBHI.
3HaKu (CUMBOJIBI)
XUMHUYECKUX JIEMEHTOB

bubmuoreka [JOK
https://m.edsoo.ru/ff0
d2be8

JIOKa3aTeNbCTBA U3
Ppa3NIUIHBIX
HCTOYHHKOB
(Hamprmep, rasera,
WnrepHer,
JKYpPHAITBI)




4 uenens OOBACHUTD
H ceHTg6p;[ BH6HHOTeKa HOK MNOTCHIMAJIbHBIC
8 P https://m.edsoo.ru/ff0 P
BCIICCTBA 246 €CTCCTBCHHOHAY4YHO
M T'0 3HAHUA AJId
o01iecTBa
1 Henens bubmuoreka [IOK | Ilpennoxurs criocob
9 ATOMHO-MOIIEKYJIAPHOE OKTSOpsI https://m.edsoo.ru/ff() | Hay4HOTro
yLICHI/Ie d2ds0 UCCIICI0BaHU
JJAHHOT'O BOIIpOcCa
3aK0H MMOCTOSHCTBA COCTaBa 1 Henmens AHanu3upoBarhb,
BeIIeCcTB. XUMHUYECKast OKTAGpsI bubGnuoreka [IIOK | nnrepnpernposars
10 dopmyra https://m.edsoo.ru/ffQ | AAHHBIC U ACIATH
pMyia. d2eae COOTBETCTBYHOIHE
BanentHOCTH aTOMOB ____‘ BBIBOJIBI
XUMHYECKHX JIEMEHTOB
OTtHOCUTENLHAS aTOMHAs 2 Henmens bu6moreka [IOK ITpemioxuTL
11 macca. OTHOCHTENIbHAS OKTSIOpst https://m.edsoo.ru/ffQ) | C10COG HAYYHOro
MOJIEKYJIIpHAs Macca d323c vecIeoBanHA
JaHHOT'O BOIIpOCa
2 "Henmens OOBSICHUTD
MaccoBas goist OKTAOps Bu6miorexa IIOK HOTEHIUAIbHbIE
IIPUMECHCHUS
12 XHMHYECKOTO DJICMCHTA B https://m.edsoo.ru/ff0 P
€CTECTBEHHOHAYIHO
COCIMHCHUN d350c O 3HAHHUS IS
obmecTsa
K 3 Henenst bubnuoreka [JOK [pennoxursh
13 OJIHHEECTRO BEIECTRA. OKTsA0ps hitps://m.edsoo.ru/ffQ) | CMOCO0 HayTHOro
Mons. MonsipHas macca UCCIIEI0BAHNUS

d5230

JaHHOT'O BOIIpOCa




3 Henensa Onucath U OLIEHUTD
OKTSI0ps CII0cO0BI, KOTOpBIE
HCIOJIb3YIOT
DuU3nYeCKUe U XMMUYECKHE bubmuoreka [IOK yaSHbIE, YT
14 SIBJICHUSI. XMMHUYECKas https://m.edsoo.ru/ff0 | ggecneunts
peakuus d37fa HAJEKHOCTD TAHHBIX
1 JOCTOBCPHOCTDH
00BSICHEHUI
4 Henens AHanM3upoBarh,
[lpuznaku wu  ycmoBust oKTAGPSA bubnuorexa LIOK | unrepnpernposars
15 NPOTEKAHUS XUMUYECKUX https://m.edsoo.ru/ff0 | maxHbIC M KEnaTh
peakuui d3al6 COOTBETCTBYIOLINE
BBIBO/JIbI
3aKoH COXpaHEHHUs MacChl 4 Henens bu6moreka [IOK IIpe1oxKuTh
16 BENIECTB. XUMHUYECKHE OKTAGPs https://m.edsoo.ru/ffQ | cMOcod Hayuroro
ypaBHEHUS d3b88 HcCaTeAoBAHHA
JaHHOT'O BOIIpOCa
B 1 Henens OOBSICHUTD
BIYHCIICHUS KOJIMYECTBA
’ HOSIOpsT Bu6nuoreka [IOK HOTEHLUAJIbHBIE
MacCChI BECIICCTBA I10 MIPUMEHEHUA
17 https:/m.edsoo.ru/ff0 | -+
YPaBHCHUAM XUMHUYCCKUX 45708 €CTECTBEHHOHAYYHO
peaKI_[I/Iﬁ —_ IO 3HAHUS IS
obmecTsa
Knaccuduxkanus 1 Hemens I[TpeanoxuTh
XUMHUYECKUX pPEeaKLUn HOAOPS bubnuorexa [JOK | cnoco6 mayanoro
18 https://m.edsoo.ru/ff0 | HCCIENOBAHNA

(coeTMHEeHMSI, Pa3I0KCHHS,
3aMeIIeHus, 0OMeHa)

d3f34

JaHHOT'O BOIIpOCa




2 Henens

OrnrcaThb U OIEHUTH

HOAODPS CIIoCO0BI, KOTOPBIC
M. B. JIomoHOCOB — Eub OK UCTIONB3YFOT
v o HOJIMOTEKa 3
19 YUEHBIA-3HITUKIIOTIENCT. hitos//med I 0 YYEHBIE, YTOOBI
ttps://m.edsoo.ru
O600uenne u 06e?neanL
. d40c4 HAJEKHOCTD TAHHBIX
cucTeMaTu3alys 3HaHu! 11 JI0CTOBEPHOCTS
00BACHEHUIT
AHanM3upoBarh,
KonTponsHas padora Nel 2 nenens bubmuoreka LIOK | unrepnperuposars
20 mo Teme «BemecTBa u HoA6DA https://m.edsoo.ru/ffQ | raHHEIE M 1ENaTH
XUMHYCCKHAEC PCAKIIUN d4290 COOTBETCTBYIOIIIUE
BBIBO/JIbI
Bo3nyx — cMech ra3os. 3 Henens [pemioxuTh
Cocras BO3/IyXa. HOSIOpst criocod Hay4Horo
HcCIeI0BaHUs
Kucnopon — onement u bubnuoreka [IOK | nannoro sonpoca
21 npocroe BemecTBo. O30H. https://m.edsoo.ru/ff0
P.K. Dkomoruueckoe d448e
COCTOSTHHE BO3TyXa T.
Tiomenn.
dusnyeckre U XUMHUYECKHE 3 Hemensa BcniomunTh M
. €HUTH
CBOWCTBA KUCIOpOaa HOSA0ps pUM
(pe e bubmmorexa LIOK COOTBETCTBYIOLINE
22 PCAKIUHI OKUCIICHNA, httDS://m.edSOO.rU,/ffO €CTECTBEHHOHAYYHbI
ropenue). [lonstue 00 44614 o SHAHIL
OKcHaax
CriocoObI mosryueHust 4 penens bu6mmoreka [JOK OOBSACHHUTD
23 KHCIIOPO/IA B J1ab0opaTtopuu HOSIOPSI https://m.edsoo.ru/ffQ) | HOTCHIHAILHBIC
OpUMEHEHHS

" IPOMBIIIIJICHHOCTH.

d497a

€CTECTBEHHOHAYYHO




IIpumeHeHue kucnopoaa

'O 3HaHHUA IJIA

oO1iecTBa
OOBACHUTE
IIOTCHIAJIbHBIC
MMPUMECHCHUA
C€CTCCTBCHHOHAYYHO
T'0 3HAHUA AJId
o01ecTBa
TemoBoil 3¢ ekt 4 nenens OueHNTH ¢ HAYIHOH
XUMHUYECKOUN PEaKInu, HOSOPsI TOYKH 3PEHHUS
[OHSITHE O npeajaracmMbie
bubnuotexa [JOK | ciocoGer n3yuenus
24 TCPMOXHMHHCCKOM https://m.edsoo.ru/ff0 | AaHHOrO BOIpOCa
ypaBHEHUH, IK30- U 44790
SHIOTEPMHUUECKHIX
peaKImsIx
Toruugo (HedTh, Yroyb u 1 Henenst AHaJIM3UPOBATH,
MeTaH). 3arps3HeHue JiekaOpst BbubGnuroreka IIOK | uarepnpernposath
. AHHBIC U ACJIaTh
25 Bogﬂyxa’ CHOCO6I)I ero httDS.//m.edSOO.YU/ffO A Al
d4C4a COOTB CTCTByIOH.[I/IC
MPEOTBPALLICHUS gtd —
1 Henens OOBACHUATH
[IpakTnueckas padota Ne 3 JexaGpst BuGmuoreka [JOK | NOTeHUMatbbIe
o Teme «Ilonydenne n HpUMEHEHHUS
26 Y https://m.edsoo.ru/ff0 P
coOupaHue KUCIOPoa, €CTECTBEHHOHAYYHO
A (MLCZ TO 3HAHUA IJIs
W3Yy4YEHUE €ro CBOMCTB)
obmecTsa
2 Henensa BcnoMHNUTE U
Boxopon — snement u neKabpst bubmorexa HOK | npumenuts
27 IIPOCTOE BEIIECTBO. https://m.edsoo.ru/ffQ) | cooTBeTCcTBYIOMUIE
Haxoxnenue B npupoe d4ddo €CTECTBEHHOHAYIHBI

€ 3HaHUA




duznyeckre 1 XUMHUYECKHE 2 Henmens AHanIHU3MpOBaTS,
CBOMCTBA BOJIOPO/IA. JeKkaopst bubnuoreka [IOK UHTEPIPETHPOBAT
28 [IpuMeHenue BOAOpOIa https://m.edsoo.ru/ffQ) | A2HHBLIC 1 N€IaTL
d4dd0 COOTBETCTBYIOLINEC
BBIBO/IbI
3 Henmens OLEHNTD C HAayYHOM
[ToHsITHE O KUCIIOTAX U nexabps bubmorexa LIOK | rouxu sperns
29 COTISIX https://m.edsoo.ru/ff0 | mpemnaraemeie
d50d2 CIoCOOBI U3YUCHHS
JIJAHHOT'O BOIIpOca
3 gHenmens AHaIN3MpoBaTh,
)leKa6p;1 UHTEPIPETUPOBATH
30 Croco6bI MoTyYeHust BH6J.H/I0TeKa HOK ?2::;;35;;2; .
BOJIOPO/JIa B JIaOOpaTOpUH lc;z‘tgcslé/m.edsoo.ru/ffo BBIBOJIBI
[TpakTuueckas padota Ne 4 4 uenens [peIoKUTE CrI0CO0
o teme «[lomydenue u nekaops bubmuoreka IIOK | nayuanoro
31 coOMpaHue BOIOPOa, https://m.edsoo.ru/ffQ) | HCCICAOBaHUA
HU3yYEHHE €r0 CBOMCTBY d4f42 FlAHHOTo Bonpoca
4 Henens Paznuuath
L[eKa6p5{ BOIIPOCHI, KOTOPBIC
BO3MOXKXHO
€CTECTBEHHOHAYYIHO
MousipHbIii 00bEM ra3os. bubmnorexa LIOK | HEICAOBATE
32 https://m.edsoo.ru/ff0
3akoH ABOraapo 15470 Crenats u
MOJITBEPAMUTD
COOTBETCTBYIOIIUE

MIPOTHO3BI




Brruncienus o0néma, 2 Henens Paznuyarh BOIPOCHI,
KOJIMYECTBA BEIICCTBA I'a3a SIHBaps KOTOPBIE BOSMO’KHO
BI/I6JII/IOTGK3, L[OK C€CTCCTBCHHOHAYYHO
33 TIO €T0 M3BECTHOMY https://m.edsoo.ru/ff0 HUCCIIEN0BaTh
KOJIMYECTBY BELIECTBA WUJIU d55a0
00BEMY
. 2 Henens AWanu3nupoBarh,
Borauncnenus 006EMoB sTHBaps bubmmoreka [{OK UHTEPIIPETUPOBATE
34 ra3oB [0 YPaBHEHUIO https://m.edsoo.ru/ff0 | nauubie u nenath
pC€aKknuu Ha OCHOBC 3aKOHA d5708 COOTBETCTBYIOIIIUE
BbIBO/IbI
00BEMHBIX OTHOILIEHUH
ra3oB
duszndeckne U XUMHICCKHUE 3 Henens OGbACHUTE
cBoiictBa Bonnl. P.K. sTHBaps MOTCHIINAIbHBIC
IIPUMCHCHUS
[Ipouecc ouncTKH BOJIBI HA bubnuorexa [JOK p
35 BO03a00pax r. TroMeHu https://m.edsoo.ru/ff0 CCTECTBCHIOHAYHHO
A p : 4587 0 3HAHUSA IJIs1
(TroMeHCKuii BOJIOKaHa) Lo/a obuiecTBa
3 "Henmensa BcenoMHUTh 1
CocraB 0CHOBaHUM. SHBapPsA bubsimorexa LIOK | npumenurs
36 6 https://m.edsoo.ru/ff0 | coorsercTByIOMmINE
ITonatue 00 nHAMKATOPAX 1592 €CTECTBEHHORAYHbI

€ 3HaHUA




Bopa xak pacTBOpuTENb. 4 genens AHaIHU3MpOBaTE,
HaCBIH_I EHHBIE U SIHBaps HUHTEPIIPETUPOBATH
JAaHHBIC U ACJIaTh
HEHACBIILIEHHBIE PACTBOPBI. COOTBETCTRYIONTHE
MaccoBas 10715 BEIIECTBA B BBIBOJIBI
pacTBope bu6mmoreka [IOK
37 P.K. [IpHIOTOBICHIE https://m.edsoo.ru/ff0
4P ds5b40
JIEKapCTBEHHBIX MPENAPATOB
Ha (papMareBTHYECKUX
NpeanpuATHsIX T. TIOMEHH.
[TpakTuueckast pabota Ne 5 4 nenenst OOGBsICHUTD
o teme «IIpurotoBienne AHBaps TIOTCHIHATIBHBIC
pPacTBOPOB C ONPENENEHHOM Bbubmnoteka [JOK | "PAMEHEHUA
38 % % https://m.edsoo.ru/ffp | ST CTBCHHONAYIHO
MacCOBOM J0JIeH //m. . ro SHAHHA I
PAcTBOPEHHOTO BELIECTBAY dSeba obuiecTsa
1 Hemenst BenoMuuTs 1
39 KonTponbnas pabora No2 " bubnuoreka [JOK
IIPUMEHUTH
1o TEME «Kucnopon. (peBpans https://m.edsoo.ru/ffQ | cooTBeTcTBYIOIIME
BOI[OpOI[ Boa» d6342 €CTCCTBCHHOHAYYHBI
: € 3HAHUA
1 Henmens OOBACHATH
Oxkcuppl: cocTas, tepar Bubmmoreka LIOK NOTCHIMAJIbHBIC
IIPUMCECHCHUA
40 KJaccudukanus, https://m.edsoo.ru/ff0 | "+
€CTECTBEHHOHAYYIHO
HOMEHKJIaTypa d6o4e FO 3HAHUS 1S

o01ecTBa




[Tonyyenue u xumuueckue 2 Hemenst OUEeHUTH C HAYYHOH
CBOMCTBA KUCJIOTHBIX, (herpas bubmnoreka LIOK | Touku 3penns
41 https://m.edsoo.ru/ffQ | HPCATAracMbIC
OCHOBHBIX U aM(OTEPHBIX 1664 P —
OKCHZOB JTAHHOT' O BOIpoca
2 Henens AHAITM3UPOBATH,
OcHoBaHus: cOCTaB, bepas bubmorexa IIOK | uurepnperuposars
42 KIaccHpuKanms, https://m.edsoo.ru/ff0 | manHble 1 nenath
HOMCHKJIaTypa d67ca COOTBETCTBYIOIIUE
BBIBO/IbI
3 Henens bubmuorexa [IOK | IIpeanoxurs criocod
43 Ilomyserne 1 XUMAIECKHe (bespans https://m.edsoo.ru/ffQ | Hay4HOTO
CBOMCTBa OCHOBAHU U d67ca MCCIIEI0BaHHUsI
JTAHHOT'O BOIpPOCa
3 gHenmens OOBSICHUTD
Kucnotsr: cocras, bepas BuGuorexa [[OK | MOTCHIMATLHEIC
IIPUMECHCHUS
44 Kiaccudukanus, https://m.edsoo.ru/ff0 | -+
€CTECTBECHHOHAYIHO
HOMEHKJIaTypa dfee2 TO 3HAHUS IS
obuiecTsa
4 genens Pasnnuats BOpoCkH!,
[MonyueHne 1 XUMUYECKHE despans bubmorexa LIOK | xoropere osmoxcto
45 N https://m.edsoo.ru/ff0 | ecrecrBenHoHay4HO
CBOMCTBA KHCJIOT
dfee2 HCCIIEN0BaTh
Comnu (cpemnue): 4 genens AHanu3upoBarts,
HOMEHKJIATypa, CII0COObI dbespaist bubnuorexa [JOK | narepnperupoparsh
. AaHHBIE U JI€JIaTh
46 TIOJIy4EHHs, XUMUUYECKHE https://m.edsoo.ru/00
ad9 474 COOTBETCTBYIOIIUE

CBOMCTBA

BBIBOJIbI




[MpakTuaeckas padorta Ne 1 Hemens AHanu3uposar,
6 PeHJeHHe MapTa HUHTEPIIPETUPOBATH
JaHHBbIC U ACJIaTh
JKCIIEPUMEHTAJIBHBIX 33124 bubnuorexa [IOK CooTBeTCTBYIOMIE
47 1o Teme «OCHOBHBIE KIaCChI https://m.eds00.ru/00 BBIBOJIbI
HEOPraHHYECKUX ad9b7c
COCJIMHEHMI»
r OOBSICHHUTD
€HETHUYEeCKasl CBSI3b
MEXIY KJIaccaMu 1 Henmens bubmorexa [TOK S
IIPUMECHCHU
48 https:/m.edsoo.ru/00 | ©
HCOPraHn4€CKux mapTa 49250 €CTECTBEHHOHAYYHO
% advaol T'0 3HAHUA IS
COCTMHEHM I .
oo1IecTBa
2 "Henmens BcrioMHUTS U
OGo6uienune u MapTa bubmorexka LIOK | npumennts
49 o https://m.eds0o.ru/00 | COOTBETCTBYIOLINE
CHUCTEeMaTH3allusl 3HAHUI adOch2 ccTeCTBeHHORAY
€ 3HaHUA
Kontponbhas padoTa Ne3 2 "Henmens AHanu3upoBars,
o TeMe "OCHOBHBIE KJIAaCCHI Mapra bu6moreka [IOK UHTEPIPETUPOBATH
50 HeOpraHI/I‘ICCKI/IX https://m. edsoo.ru/00 JaHHBIC 1 JICTIATh
“n adgela COOTBETCTBYIOIIUE
COCJIMHEHU I agzela BBIBOJBI
[TepBbie NOIBITKH 3 Henens MapTa O1eHNUTh C HAy4YHOH
Kiaccuukanuu TOYKH 3PEHHU
bubmuoreka [JOK npejUTaraeMbie
51 XUMHUYECKUX AJIIEMEHTOB. https://m.edso0.rw/00 | criocoBsr mysers
IlonsaTe o rpynmnax ad9ffa JIAHHOTO BONPOCA
CXOJIHBIX AJIEMEHTOB
[Iepuonnueckuii 3aK0H U 3 Henens mapTa TIpeuIoxKuTh
[Neprouueckas cucrtema bubanoreka LIOK CII0CO0 HayIHOro
52 https://m.edsoo.ru/00 HCCIICOBAHNSA

XHMHUYECKHX 3JIEMEHTOB /JI.
. Menneneena

adas52c

JaHHOT'O BOIIpOCa




[Tepuonsl, rpynisl, 1 Henmens bubnuoreka [IOK AHaIM3UPOBATH,
53 MOATPYIIIIBI https://m.edsoo.ru/00Q | MHTCPIPCTHPOBATL
JaHHBbIC U ACJIaTh
arpens ada52c COOTBETCTBYIOIIHE
BBIBO/IbI
1 Henens Bu6nuoreka IIOK | Tpemioxurs
54 Crpoenue atomoB. CocrtaB anpens hitps://m.edsoo.ru/00 | C11ocod HayaHOro
aTOMHBIX saep. M3oTomnsl ada34? HCCIIe/I0BaHuUsI
JIJAaHHOT'O BOIIpOca
CrpoeHue 3IIeKTPOHHBIX 2 Henens BernoMHuTh M
000J109€K aTOMOB anpens TIPUMCHHUTD
BH6HHOTeKa HOK COOTBETCTBYIOILIUE
55 SJICMCHTOB https:/m.eds00.ru/00 | ecrecrsennonayumst
[Iepnoanueckoii cucTemsl adabbc © 3HAHMS
. Y. MenneneeBa
XapakTepucTuka 2 Hezens AHanu3upoBaTs,
XHUMHYECKOTO DJIEMEHTA 110 anpens MHTCPIPCTHPOBATH
bubmmorexa LHOK | 1o 1uiie n nenats
56 CTO TOJIOXKCHUIO B https://m.eds00.ru/00 | coorsercTByIOUIHE
[Tepuoanueckoii cucreme ada824 BBIBOJIBI
. Y. MengeneeBa
3HadeHue 3 memens OUEHNTD ¢ HAYYHOM
[Tepuoauaeckoro 3akoHa anpens TOYKH 3peHNs
npeaiiaracMble
AJIL PasBUTHA HAYKW 1 CIOCOOBI U3y4CHUS
npaxktuku. . W. JQHHOTO BOTIPOCa
MengeneeB EHBIN bubmiorexa HOK
57 i ’ https://m.edsoo.ru/00

neaaror u rpaxaanuH. P.K.
DKCKypcHs B

TromMeHcKyro 001aCTHYIO
oubmuorexy um. J[.1.
Menneneesa

ada96e




3 "Henens AHaH3UpOBAaTh,
DJEKTPOOTPULATENBHOCTD anpesst bubmoreka IIOK | uurepnperuposats
58 aTOMOB XMMHUYECKUX 1 https://m.edsoo.ru/00 | JaHHBIE M AENATH
3JIEMEHTOB adaab8 COOTBETCTBYIOIINE
BBIBO/IbI
59 HMonnag xumMu4deckas CBsI3b 1 4 nenens bubmuoreka [JOK [Ipennoxuts
anpens https://m.edsoo.ru/00 | crmocob Hay4yHOro
adac34 HUCCIIea0BaHuI
JIJAHHOT'O BOIIpOCca
4 wenens AWanu3upoBarh,
KoBanenTHas nossipHas arnpers bubmoreka LIOK | unrepnpernposats
60 https://m.edso0o.ru/00 | naHHbIE U IETaTh
XUMHYECKas CBI3b adaabs SVS——
BBIBO/JIbI
" 1 Henens mast|  buonuorexa [JOK
61 OBAJICHTHAA HETIOMAPHAA https://m.eds0o.ru/00
XUMHUYECKas CBI3b adaab9
BcnomuuTh M
bubmnoreka LIOK | npumenuts
62 CreneHb OKHCIICHUS 1 megens mast | https:/m.edsoo.ru/00 | cooTBeTCTBYIOMmINE
adae28 €CTECTBEHHOHAYYHBI
€ 3HAaHHuA
OKHUCIUTETbHOBOCCTAHOBUTCIIBHBIC 2 Henens mast| bubauoreka [JOK
63 pcakuu https://m.edsoo.ru/00
adb076
2 Hezaens mas OLeHUTD C HAYYHOU
bubnuorexa LIOK | rouku sperus
64 OKHCIIUTEIIN ¥ BOCCTAHOBHUTEIIH https://m.edsoo.ru/00 | npemiaraemeie

adb076

CIOCOOBI U3YUCHHS
JaHHOT'O BOIPOCa




3 »Henensa mas

AHanu3upoBars,

KonTpomnsnas padora Ne4 mo teme bubmmoreka LIOK | uurepnpernposars
65 «Ctpoenue aroma. XUMHUYECKast https://m.edsoo.ru/00 | JaHHbIC U fenaTh
CBA3b» adb486 COOTBETCTBYIOIINE
BBIBO/IbI
Pesepubiit ypok. O0o61IeHNE 1 3 menens mMast| bubmmorexa IJOK IIpem1oKuTE CII0cob
66 CHCTEMATHU3aLUs 3HAHUH https://m.edsoo.ru/00 | Hay1HOro
adb33c HUCCIICAOBAHUA
JIJAaHHOT'O BOIIpOcCa
PesepBubIit ypok. O6o61mIeHNE 1 4 uenenst mast| bubanoreka [JOK AHaIM3UPOBATH,
67 CUCTEMATH3aLMs 3HAHUU https://m.edsoo.ru/00 | WHTEPUPETUPOBATH
ad9Cb2 JaHHBbIC U ACJIaTh
COOTBETCTBYIOILIUE
BBIBO/JIbI
. 4 genenst Mas AHaIu3UpOBAaTh,
PeszepBHbIit YPOK. bu6mnoreka LIOK | unrepnpernposats
68 O6061eHne u 1 https://m.edsoo.ru/ff0 | nannbie u genath
CHCTeMaTH3aIus 3HaHuI d61c6 COOTBETCTBYHOILHE
BBIBOJIbI
OBIIEE KOJIMYECTBO YACOB 63

I10 ITIPOTPAMME




9 KUIIACC

KosmmuyecTBo yacos DJIeKTPOHHbIE DOyHKIHOHAJ
No T TpakTiyec Hara uudposbie bHas
eMa ypoka
ble padoThI eCYDCHI
P padoThI pecyp
[Teproanueckuii 3aK0OH. 1 Henmens AHanu3UpOBaTh,
IMeproauueckas cucTeMa ceHTsops bubnuotexa [JOK MHTEPIIPETHPOBATH
1 1 https://m.edsoo.ru/00adb | AdHHBIE K CJIATH
XUMHUYECKUX AJIIEMEHTOB 00 O —
21. . MeHﬂeneeBa BBIBO/IbI
3aKOHOMEPHOCTH B 1 Hemerst [pemioxuTh
HM3MEHEHHUH CBOMCTB CeHTA0ps bubnuoreka [JOK C110c06 HAYYHOro
. HUCCIICAOBAaHUA
2 XUMHYECKIX 3JIeMEHTOR 1 https://m.edsoo.ru/00adb !
. 6b6 JaHHOT'O BOIIpOCa
MIEPBBIX TPEX MEPUOJOB 0bb
2 Henens OOBSICHUTD
Knaccugukanus u CEHTAOPS Bu6auorexa [OK TOTEHIHATbHEIC
IIPUMCHCHUA
3 HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb | -7
€CTECTBCHHOHAYYH
HEOPraHMYECKHUX BEILECTB 7e2 0T 3HAHMS I
obiecTsa
Buabl xumuueckoit CBA3U 2 Henenst [IpeIOKUTE
1 TUIIBI KPUCTATNIECKHX CEHTAOps bubnrorexa [JOK C110co6 HAYYHOrO
. . HUCCIICA0OBAHUA
4 PEIETOK 1 https://m.edsoo.ru/00adb !
ac6h JaHHOT'O BOIIpOCa




KontponsHas pabora

3 "Henens

OmrcaThb U OIIEHUTH

ceHTsaops CIIOoCO0BI, KOTOPBIC
Nel o Teme UCTIONB3YFOT
«IloBTOpEHKE N | y4&HbIe, 4TOOBI
o TICYUTH
yriayOJIeHUe 3HAHHIA obecrie
HAaJAC)KHOCTh JaHHBIX
OCHOBHBIX Pa3JeioB 11 J10CTOBEPHOCTS
Kypca 8 kimacca» OO BSICHCH
3 "Henens AWanu3upoBarh,
Knaccudpukanus XUMUYECKHX CeTAbps Bu6morexa [{OK HHTEPIPETHPOBATS
peakuui o pa3INYHBIM https://m.edsoo.ru/00adb | maHHBIE M HENATH
IIpHU3HAKaM cb0 COOTBETCTBYIOIIHE
BBIBO/JIbI
4 nenenst OueHuBaTh
ceHTs0ps Hay4HbIC
. apryMeHTHI U
[ToHsiTHE O CKOPOCTU XUMHUYECKOI Bbu6mmoreka IIOK OKA3ATEHCTBA 13
peakuuu. [ToHsiTHE O TOMOTEHHBIX https://m.edsoo.ru/00adb | pasau4HbIX
W TETEPOTEHHBIX PEAKIIHAX e9a UCTOYHUKOB
(Hampumep, rasera,
WnrepHer,
JKypHAJIBI)
TTousiTe 0 XUMHUYECKOM 4 genens OOBSICHHUTD
paBHOBecHH. DaKTOPBI, BIUSAIONINE CEHTSIOPsI HOTEHINAbHBIC
Ha CKOPOCTh XUMHUYECKOW PEaKIiH TIPUMCHCHIT
p peakn bubnuoreka [JOK €CTECTBEHHOHAYYH
1 MOJIOKCHNE XUMHUYECKOTO https://m.edsoo.ru/00adc | oro 3HauHus s
paBHOBeECUA 28¢ obmiecTBa
OKHUCIUTEIHLHOBOCCTAHOBUTEIBHEIE 1 Henens bu6mmoreka [JOK [MpennoxuTh
peakuuu OKTAOps https://m.edsoo.ru/00adc | CMOCO0 Hay4qHOro
ade HUCCIICAOBAHUA
JAHHOI'O BOIIpOCa




Teopus 3MEKTPOTUTUYECKON 1 Henenst AHanu3upoBaTth,
muccoranuy. CHIIbHBIC B ClIa0bIe OKTA0ps UHTCPTIPETUPOBATH
JaHHBbIC U ACJIaTh
anextpoautel. P.K.
I/I COOTBETCTBYIOLIINEC
CIIOJIb30BAHHE TIOHITHE
" " bu6mmoreka [{OK BBIBOTIBL
SJEKTPOIUT" B IPOMBIIIJICHHOCTH
10 p p https://m.edsoo.ru/00adc
Ha npumepe TroMeHCKoro 468
AKKyMYJISITOPHOTO
3aBO/IA.
2 menenst bu6mmoreka IIOK Ipennoxuts
11 VoHtble ypaBHEHNS OKTSIOpst hitps:/m.edsoo.ru/00add | €1ocod Hayumoro
peakuuit 448 HCCIIE/I0BaHuUsI
JaHHOT'O BOIIpOCa
XuMHYECKHe CBOMCTBA 2 Hezemns OGBACHUTD
KHCJIOT ¥ OCHOBAaHHUH B OKTAOps THIOTEHIIUAIbHBIE
< o6 bubnuorexa [IOK S —

12 CBCTC HPC/CTABIICHIH O https:/m.edsoo.ru/00add | ecrecrsennonayun
ANEKTPOJUTUUECKOU 548 0T 3HAHMS I
JOHUCCOIMAIU oO1ecTBa
XuMudeckre cBolicTBa 3 Henens I[IpemioxkuTs
COJICH B CBETE OKTSIOpst CII0CO0 HAYYHOrO

o6 bubmmorexa LIOK T —

13 HPCACTaBJICHUM O https://m.edsoo.ru/00add

ANEKTPOJUTUYECKOU
IUCCOLAAIAN

8b2

JaHHOT'O BOIIpOCa




3 "Henens BcnoMHUTB 1
[TonsTue o ruaponuse OKTSI0ps bubmmnorexa IIOK IIPUMEHUTh
14 . https://m.edsoo.ru/00add | cooTBeTcTBYIOMIIHE
conett 9d4 €CTECTBEHHOHAYYH
bIC 3HAHUA
4 Henens AHanmu3upoBath,
O6o06mmenHue u OKTAOPsI bubnuorexa [IOK HHTEPIIPETUPOBATH
15 o https://m.edsoo.ru/00add | manHbie U nenath
CUCTEMAaTH3alMs 3HaHUM o cootBeTCTRYIONIE
BBIBO/IbI
HpaKTI/I‘{ ecKas pa6 ota No 4 Hepens OLeHUTh C HAY4YHOI
) OKTAGPs Bu6muoreka [{OK TOUKH 3petis
1. «Pemenue peyIaraeMble
16 https://m.edsoo.ru/00add
BKCHepHMeHTaJIBHBIX bfa CIIOCOOBI W3Y4EeHUS
3aga4» - JaHHOT'O BOIIpoca
KonTtponbHas padoTa 1 Henmens bu6moreka [IOK AHanu3upoBaTh,
17 Ne2 mo reme HOSOPSI https://m.edsoo.ru/00add | MHTEPHPETHPOBATS
9 CCO JAaHHBIC U ACJIaTh
«DIEKTPOIUTHYECKAS ecy cootBeTcTayIOmIIe
JHUCCOIAAITHSL. BBIBOJIBI
XUMHUYECKUE PEAKIINU B
pacTtBopax»
OO01as XxapakTepucTuKa 1 Henens [pennoxuTs crocod
raJjoreHoB. XUMHUYECKHE HOSOPst bubnmnorexa LIOK HAYYHOrO
18 CBOMCTBA HAa IPUMEPE https://m.edsoo.ru/00add | UCCIACLOBAHNA
fCZ JaHHOT'O BOIIpOCa
xjopa 1el
XnopoBogopoa. CossaHast 2 Henens AHanu3uposars,
KHUCJIOTa, XUMHUYECKUE HOSOPs bu6mmoreka [JOK UHTEPIPETUPOBATH
19 CBOJCTBA, ONTydEHUE https://m.edsoo.ru/00ade | AAHHBIC M A€IaTh
> ? COOTBETCTBYIOIIHE

NPHUMCHCHUC

104

BBIBOJIBI




[Ipaktuyeckas padora Ne

BcromuuTE B

2 o teme «Ilomyuenue 2 Hexens bubmoreka [IOK IPUMEHUTD
20 COJISTHOM KHCJIOTHI HORGpA https://m.edsoo.ru/00ade | COOTBETCTBYIOMINE
b
H3y4eHUE € CBOMCTBY 348 ceTeCTREHHORAYH
yT-I bI€ 3HAHUA
Breraucnenus mo 3 uepens BcrioMHHTE U
HOSODSA IIPUMEHUTD
ypaBHeIiH/mM XUMHUYECKUX p Bu6mmorexa [OK commerersyiowe
21 PCAKIMH, CCIIH OTHH 13 https://m.edsoo.ru/00ade | ecrecrsennonayun
peareHTOB JIaH B U30BITKE 488 N—
3 gHenmens BcnoMHMTE U
O6mas XapaKTepUCTHKA HOSIOPSI bubmmorexa LIOK TPHMCHHTD
22 VIA https://m.edsoo.ru/00ade | coorBeTcTBYyIOIIHE
9JIEMEHTOB -TPYIIIBI 6da ecTecTBeHIONAYHH
bIC 3HAHUA
ANIOTpOTHBIE 4 menens OLEHUTE ¢ HAYIHOM
HOSODA TOYKHM 3PEHHUS
MOM(QUKALIMIT CepE - b bubmoreka [IOK npejiaraeMble
23 Haxosicnenue cepel 1 e€ https://m.edsoo.ru/00ade | crioco6sr nyuenms
COEVHEHUH B IIPUPOLE. 64a JaHHOTO BOIIpOCa
XuMHYECKHE CBOMCTBA
cephl
4 genens AHanu3upoBaTh,
CepoBoaopo, CTpOeHHUE, HOAGDS bubnuoreka [JOK MHTEPIIPETHPOBATh
24 (dbuznveckue u https://m.edsoo.ru/00ade | DaHHBIE U IeNaTh
XHMHYECKHE CBOMCTBA 802 COOTBETCTBYIOLINE

BBIBOJIBI




Oxcuppl cepbl. CepHas 1 menens TIpeaIoxKUTD CrI0CO0
KHUCIIOTA, DU3HUECKHE U siexabpst bubnuorexa [[OK Hay4HOrO
~ . HUCCICA0OBaHUA
25 XUMHYECKHE CBOICTBA, https://m.edsoo.ru/00ade A
328 JJAHHOT'O BOIIpoca
MIPUMEHEHUE o
XUMUYECKUE PEAKIINH, 1 Henens AHaIM3UPOBATH,
JIeKalie B OCHOBE nexalpst MHTEPIIPETUPOBATH
JaHHBbIC U ACJIaTh
MIPOMBIIIJIEHHOTO criocoda
o COOTBETCTBYIOLINEC
TTOJTyJYCHHS CePHOU
v X P bubmmoreka [JOK BBIBO/IBI
KHCIOTBI. XUMHUYECKOE
26 https://m.edsoo.ru/00ade
3anH3HCHI/I€v 84
OKPYXAaIOIIEeH CpeIbl
COCTMHEHUSIMU CEPBI
Brrunciaenne maccoBoi 2 Hezemns bu6moreka [IOK I[IpemioxuTsL
27 J0JIH BBIXOZ1a MPOAyKTa JHeKabpst https:/m.edsoo.ru/00ade | CMOCO0 HayuHoro
8 HUCCICA0OBAHUS
peaknun coa
JaHHOT'O BOIIpOCa
OO6mras xapakTepucTuKa 2 Hemens BCcnoMHHUTS U
311€MEHTOB V A-Ipymnisl. nexaops IIPUMEHHTB
A BH6HHOTeKa HOK COOTBETCTBYIOIIUE
28 30T, pacrpoCTpaHCHHC B https://m.edsoo.ru/00ade | ecrecrBennonayun
npupo/ie, Gu3nIecKue u cab Lle SHANMS
XHMHYECKHE CBOMCTBA
3 Henensa AHanu3upoBaTh,
AMMHuaK, ero pU3NIECKUe neKaopst bubmorexa LIOK HHTEPIPETHPOBATH
2
29 o https://m.edsoo.ru/00adf | manHblEe U KenaTh
1 XUMHUYECKHE CBOMCTBA, 004 cooTBeTCTByIOmIIe
BBIBOJbI

MOJIYYCHHUEC U IPUMCHCHUC




3 Henens OLeHNT ¢ HayYHOM
[Ipaktudeckas padora Ne A i
3 no teme «llonyuenue Aekatps Bubmaorexa [TOK romy Speni
30 https://m.edsoo.ru/00adf | "PEVIATACMEIC
amMMHaKa, U3y4eHue ero 180 CIIOCOOBI N3yUCHUS
CBOMCTBY — JIAHHOT'O BOIIPOCa
. 4 nenens AHaIN3UpOBATS,
A30THas KUCIOTa, €€ eKabps bubmmoreka [{OK MHTEPIIPETUPOBATH
31 ¢buznueckue u https://m.edsoo.ru/00adf | nauubie u nenath
XUMHUYECKHE CBOICTBA 306 COOTBETCTBYIOLINE
BBIBO/IbI
Hcnons3oBanne 4 nenens IIpeuioxKuTh
HHUTPATOB U COJIEH nekaops Croco6 HAYIHOTO
HUCCIICAOBAaHUA
aMMOHHS B Ka4eCTBE !
JIAHHOT'O BOMpoca
MHHEPaTbHBIX
6p S Bubmorexa LIOK
00peHnii. XUMUYIECKOE
32 yAoop https://m.edsoo.ru/00adf
3arp;13HeHI/Iev 518
OKpY’Kalollel cpe/ibl
COEIMHEHUSIMU a30Ta
®ochop. Oxeun pocdopa 2 Henens BcernomHuTs 1
(V) u hocopuas STHBapsI OPUMEHHUTD
KHUCTI0Ta, (PU3HUECKUe U Brbmaorexa LJOK 223;::;;2?;;;22
33 i https://m.edsoo.ru/00adf
XMUMHYECKHE CBOMCTBA, p N
HOJIyYEHUE 68a
Hcnonbp3oBanue 2 Henens AHAIIM3UPOBATh,
¢docdaToB B KauecTBe SAHBaps bubnunoreka [JOK MHTEPIPETUPOBATH
34 MHHEpaTBHBIX https://m.edsoo.ru/00adf | A@HHBIE 1 JIENATH
6 o C20 COOTBETCTBYIOIIUE
YAOOPCHHH. BBIBO/IBI




3arpsi3HeHHE IPUPOTHOM
cpenst pocparamu. P.K.
[IpuMeHeHne a30THBIX U

(dhochopHBIX yIoOpeHHMii B

TEIUTMYHOM XO3SMCTBE T.
TioMeHH, 1 B CETECKOM
XO3SICTBE.

Yraepon 3 Henenst OLEHUTD ¢ HAYIHOM
2
SHBaDA TOUYKH 3PEHUS
5 pacupoOCTPaHCHUC B P Bubmiorexa LIOK Ipe/yIaraeMble
3 https://m.edsoo.ru/00adf
npupoe, puznueckue u 10 CII0CO0BI U3ydEHHs]
XUMHUYECKHE CBOMCTBA TaHHOT0 BOMPOca
Okcupsl yriaeponaa, ux 3 Henens AHanu3npoBar,
(bH?lquCKHe u ;{HBap;I I/IHTepHpeTI/IpOBaTb
o a (§] (S
XMMHYECKHE CBOICTBA. JIGTTHBIC 1 CHATD
9 COOTBETCTBYIOIIUE
KOJIOTUYECKHE -
po0JIeMbl, CBSI3aHHBIE C bubnuoreka [IOK
36 okcugoM yriepoza (IV). https://m.edsoo.ru/00adf
P.K. Dxomorus r. ebe
TroMeHH, OYHNCTKa
BO3/yXa Ha
MPEANPUATHIX
v . 4 Hemens bu6mmoreka [JOK [Ipennoxute crocod
37 TOJIbHAT KUCTIOTA 1 c€ STHBaPSA https://m.edsoo.ru/00ae() | HAYIHOro
COJIN HUCCIICA0OBAHUA

06¢

JaHHOT'O BOIIpOCa




[TpakTuaeckas padorta Ne 4 uenens AHanu3upoBar,
" STHBaPS HUHTEPIPETUPOBAThH
4 no teme "l[lonyuenue p Bubmmorexa [JOK aHALC 1 TeTATE
38 YIJICKHUCIJIOIO Ira3a. https:// d /002ae0
AQYECTBEHHAs pEAKLUS 27e BBIBOML
Ha KapOOHaT-HOH"
[lepBoHavanbHBIE 1 Henenst Tpenoxuth
(heBpans Croco0 Hay4YHOro
TIORATHS 00 Bubnuoreka [IOK HCCTIEIOBARMS
39 OpPraHM4eCKUX BEIICCTBAX httDS://m.edSOO.ru/OanO JIaHHOT'O BOITpOCca
KaK O COCJTUHCHHUIX 54e
yriepoja
Kpemuwuii u ero 1 Henens BcnomuuTh M
coequaenus. P.K. despas HPUMEHHTD
BUH3MIMHCKHIA 3aBOT bub6nnorexa [IOK COOTBETCTBYIOIIHE
40 hitps:/m.edsoo.ru/00ae( | CCTECTPEHHONAYHH
KEpamM3UTOBOTO IPaBHs, B —
Bborannuackuit 80a
KUPIUYHBIN 3aBOJ
[IpakTrueckas padota Ne 2 Henens AHanu3uposaTs,
5 Pelrenue (espans HMHTEPIIPETUPOBATh
JaHHBIE U J€IaTh
IKCIIEPUMEHTAIBLHBIX
p bu6mmoreka [JOK COOTBETCTBYIOIIIE
41 3ajaad 110 TeMC https://m.edsoo.ru/00ae( | BBIBOIBI

«Baxxnennne HeMeTaJIbl
1 UX COCOAUHCHUI

bf2




KoHnTtponsHas padora 2 "Henens OLEHUTD C HAYYHOM
No3 mo teme (peBpa_]'[;[ TOYKHU 3PEHUS
) bu6mmoreka [{OK mpeuTaraeMsie
42 «BaxHeHIIHe HeMETaLIIbI https://m.eds0o.ru/00ae0 | crioco6st m3yuerHus
U UX COCIUHECHUS) el8 JIAHHOT'O BOIpOCa
OO6mras xapakTepucTuKa 3 Henmens [IpennoxuTh
CI10c00 Hay4yHOro
XUMHUYECKUX JIEMEHTOB espaist yd
METATIOB bubmmoreka [{OK HcCIeaoBanns
— . AHHOI'O BOIIpOCca
43 https://m.edsoo.ru/00ael | ™ p
MeTtannnueckas CBSI3b U 03e
MeTaJJInyecKas
KpUCTAJUTMYECKAs
pemérka. Gu3nyeckne
CBOIICTBa METAJJIOB
XUMHYeCKHe CBOMCTBA 3 memens BcrioMHUTB U
METaJLIOB. (enpans TIPUMEHHTD
o BH6HHOTeKa HOK COOTBCTCTBy}OH.[I/IC
44 ONEKTPOXUMHYECKHH PsJI https://m.edsoo.ru/00ael | ecrecrsennonayun
HaIpsDKEHUH METaJIOB 156 S —
OO0111e crocoObl 4 wenens AHanu3upoBaTs,
MOJIy4CHUSI METAJIJIOB. (heBpais HHTEPIPETUPOBATH
CrutaBbl. Beruncienus no AQHHBIC 1 JACIIATH
: bubmuoreka [JOK COOTBETCTBYIOIINE
45 YPABHCHHIAM XUMUHCCKUX https://m.edsoo.ru/00ael | BBIBOIBI

peaKIui, eClIv OJIUH W3
pEeareHTOB COJIEPKUT
npuMecH

156




ITonsATHE O KOppPO3UNU

4 nenens

OueHuTs ¢ Hay4yHOH

TOYKH 3PpCHUSA
metaios. P.K. eBpast
5 bub6mmoreka [{OK IpepIaraeMELe
46 Mertaiuryprudeckui https://m.edsoo.ru/00ael | crioco6s! nzyuenns
3aBOJ «DIEKTPOCTAID 278 JIaHHOTO BOIIPOCa
TromeHmn»
1 Henenst bubmmorexa [IOK IpenoxkuTs
47 [1{eT0YHbIE METAILIBI Mmapra hitps:/m.edsoo.ru/00ae] | €110cO0 HayuHoro
4b2 HUCCJICOOBAHUA
JIJAaHHOT'O BOIIpoOca
BcrioMuUTE B
bubnuoreka IJOK
OKCHIBI U THIIPOKCHIBI 1 Hemens I HpUMEHHTE
48 MaDTa https://m.edsoo.ru/00ael | cOOTBETCTBYIOIIME
HATPHA 1 KA p 4b2 €CTCCTBCHHOHAYYH
bIC 3HAHUS
2 Hepens AHaIM3UpoBaTh,
[leno4yno3emenbHbIE Mapra bubnnorexa [IOK MHTEPIPETHPOBATh
49 METaJUIbl — KaIbIIUH U https://m.edsoo.ru/00ael | 1aHHBIE U A€NaTh
MarHui 5e8 COOTBETCTBYHOILME
BbIBO/IbI
2 Hemens MapTa OLeHUTH ¢ Hay4HOIT
Baxxueiiue coenuHeHusa brbmotexa LIOK RO Sperts
50 https:/m.edso0o0.ru/00ae] | TPCATATACMEIC
CIIOCOOBI U3YUCHUA
KaJIbIusA 508 0 \&!
2€0 JaHHOT'O BOIIpOCa
3 Hemenst MapTa AHanm3upoBaTs,
0606LEeHH e U HMHTEPIIPETUPOBATh
51 . JAHHBIE U JeNIaTh
CUCTEMATHU3aIUA 3HAHUHI CooTBETCTBYIOMIE

BBIBOJIBI




KécTkoCcTh BOALI U

3 Hepmenst MapTa

bubmuoreka [IOK

[MpennoxuTsh criocod

52 https://m.edsoo.ru/00ael | HAYIHOTO
crocoObI €€ yCcTpaHeHuUs 386 HCCITEI0BAHUS
JJAHHOT'O BOIIpoca
[TpakTiaeckas padorta Ne 1 Hemenst AHanu3upoBar,
6 o Teme "JKéctkocTh arpess bubnuorexa [JOK MHTEPIPETHPOBATH
= - AHHBIC U acJ1aTh
53 BOJBI U METOIBI €8 https://m.edsoo.ru/00ael | A A
" 2e8 COOTBETCTBYIOIINE
YCTpaHEHHS aeo BBIBOMSI
1 Henens BcriomuuTh 1
anpens bubanorexa HOK MIPUMEHUTD
54 AnroMHHHHI https://m.edsoo.ru/00ael | cooTBeTcTBYIOMIIE
c64 €CTECTBEHHOHAYYH
bIC 3HAHUA
2 "Henmens BcrioMHUTS U
. bu6moreka [IOK
Am¢oTepHble  cBOHCTBa arpers I NPUMEHHT
55 https://m.edsoo.ru/00ael | cOOTBETCTBYIONIME
OKCHI@A M THAPOKCHIA cb4 €CTECTBEHHOHAYYH
bIC 3HAHUSA
2 menenst bubmunoreka [TOK Tpennoxuth
56 Keneso arnpens https://m.edsoo.ru/00ae] | CMOCO0 HayHHOrO
d86 HUCCICOA0OBAHUS
- JIaHHOT'O BOIIpOca
3 "Hemensa BenoMHUTS 1
Okcunpl, THAPOKCUBI U anpens bubnuoreka [JOK IPMMEHHTD
57 conu xeiesa (II) n xenesa https://m.edsoo.ru/00ae3 | cOOTBETCTBYIOIIHE
(I1I) 5e6 €CTECTBEHHOHAYYH
bIC 3HAHUS
3 Henensa AHanu3upoBaTh,
O06o06mIeHNEe 1 arpens MHTEPIPETHPOBATE
58 . JIaHHbIE U JeNaTh
CHCTEeMAaTHU3alysl 3HaHUI cooTBeTCTRYIOIE

BBIBOJIBI




[TpakTuaeckas padorta No 4 nenens OLEHUTD C HAYYHOM
7. PeHleHPIe ar[pe_n;[ TOYKH 3PCHUSA
npeajaracmMbie
JKCIIEPUMEHTAIIBHBIX bubmnorexa IIOK 6
59 https://m.edsoo.ru/00ae3 CTIOCODBI H3YHEHHA
3aJ1a4 110 TEMC 4e8 JaHHOI'O BOIIpoca
. e
«Baxxnenmne MeTaibl U -
UX COCIMHECHHUS
Breraucnenuns mo 4 wenens AHanu3UpOBaTh,
YPaBHEHUSAM XUMUYECKUX arnpers HHTEPIPETUPOBATh
=2 JAHHBIC U ACJIaTh
peaKuuii, €Clii OJJUH U3
6 COOTBETCTBYIOLINEC
€areHTOB JaH B N30BITKE
P 8 Bubmorexa LIOK BHIBOIBI
HWIIH CONIEP>KUT IPUMECH.
60 A1ep p g https://m.edsoo.ru/00ael
Brranciaennss MaccoBoi 750
JIOJTM BBIXOJIa MPOYKTa
peakuuu
1 Hepens mas [MpemtoxuTh
61 O06o06meHne u Croco0 HAY4HOro
CHCTeMaTH3aIus 3HaHuH UCCIIEN0BAHNS
JaHHOT'O BOIIpOCa
KontponbHas padoTa BCrOMHHTE 1
6 Ne4 o Teme TpUMCHHTH
2 . 1 Hemens Mast COOTBETCTBYIOIIHE
«Baxxneinue meTamibl U ecTecTBeRIONAYHH
HUX COCIUHCHUS S —
2 Hepens Mas AHaNIM3npoBaTh,
BeH.[eCTBa U MaTCpuabl Buoauorexa ]_[OK MHTEPIPETHPOBATH
63 B IIOBCEIHEBHOM >KH3HU https://m.edsoo.ru/00ae3 | DaHHBIE U E€TaTh
yejgoseka. P.K. £50 COOTBETCTBYIOIME

BBIBOJIBI




[Ipennpuarus nuIeBOR
MIPOMBIIIJICHHOCTH T.
TromeHu.
XHUMHUYECKOE 3arpsi3HEHNE 2 Hepens Mast OUEHUTD ¢ HAYIHOM
OK aIOHIGfI cpebl TOYKH 3pCHUA
py}K p ’ npeajaracmMbie
P.K. bubmmoreka [{OK CHOCOOBI H3ydEHHUS
64 HedrenepepabaThiBaron 1 https://m.edsoo.ru/00ae4 | AaHHOro BOmpoca
V€ NPEANPHUSTH T. 270
Tromenu
3 Hepens Mas AHaIM3UpoBaTh,
Ponpe xumuu B perreHnn brbmiorexa LIOK VHTCPMpETHpOBATE
65 1 https://m.edsoo.ru/00ae4 | naHHbIC U JieNaTh
9KOJIOTMYECKUX MPoOIeM
270 COOTBETCTBYIOIIIME
BBIBO/JIbI
Pe3sepBHBIN ypOK. 3 Hezens mMas bubmorexa IIOK [penioxuTh Crocod
66 O06o01menne u 1 https://m.edsoo.ru/00ae( | HaY1HOrO
) dO HUCCIICAOBAaHUA
CHCTEMAaTH3alH 3SHAHUN dva
JaHHOT'O BOIIpOCa
. 4 genens Mast AHaTu3UpOBAaTh,
PesepBHBIit ypoK. bubnuoreka [JOK MHTEPIPETHPOBAT
67 O60061enue u 1 https://m.edsoo.ru/00adb | naHHbIE U nENaTH
cHUcTeMaTH3allus 3HAHUI 33¢ COOTBETCTBYOLIHE
BBIBOJIbI
. 4 genensa mast BcioMHUTE U
PesepBHblIii ypok. bubnuorexa [JOK TIPUMEHHUTH
68 O06o06mIeHNE 1 1 https://m.edsoo.ru/00ad9 | coorsercTByIOLINE
cUcTeMaTH3allusl 3HAaHUI cb2 €CTECTBEHHOHAYYH
bIC 3HAHUA
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NTPOLHECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI JJIAA YYHEHUKA

* Xumus, 8 knacc/ I'abpuensn O.C., Octpoymon W.I'., Cnaakos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

* Xumusi, 9 xnacc/ I'abpuensu O.C., OctpoymoB W.I'., CnaakoB C.A.,
AxkmmonepHoe  obmiectBo  «MzmarenbctBo  «lIpocBemienuey» — TaOIUIIBL:
[lepuoauueckas cucrema xumuueckux sneMentoB JI. 1. Menneneea, Tabnuiia

PaCcTBOPUMOCTH, SHCKTPOXI/IMI/I‘IGCKI/Iﬁ pAd HAIPSKCHUA MCTAJIJIOB

METOINYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypOBEHb.-
Peanmuzanus-rpedoBannii-dI'OC-0cHOBHOT0-00111eT0-00pa30BaHUs. -

Mertoaundeckoe-mocooue-aist-yanrens. pdf

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

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

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

https://www.yaklass.ru
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