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HOACHUTEJIBbHAA 3AIIUCKA

[Iporpamma 1o XuMHM Ha YpOBHE OCHOBHOTI'O 001Iero 00pa3oBaHMs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOW MPOTrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenactaBieHHbIX B @I'OC OO0, a Takke Ha OCHOBe (QenepaabHOI
paboueil mporpaMMbl BOCIIUTAHUSA U C YU4ETOM KOHIENLUHU HPENnoJiaBaHus y4eOHOro npeaMeTa
«Xumus» B 00pazoBaTenbHbIX opranusanusax Poccuiickoit denepannu.

[Iporpamma 1o xumuu Aa€T TpEACTaBICHHWE O IENIX, OOmeld cTpaTeruu OOydeHHS,
BOCIIUTAHUA M PA3BUTHUA OOYYAIOIIMXCSA CpPEACTBAMHU Y4YyeOHOro IpeaMeTa, yCTaHaBJIMBAET
00s13aTeNIbHOE TPEAMETHOE COJIepKaHKe, MpeIycMaTpUBaeT paclpe/ielieHHe ero mo Kjiaccam u
CTPYKTYpPUPOBaHHUE I10 Pa3AeiiaM U TeMaM IPOrpaMMbl [0 XUMHH, ONPEIEISIET KOJINYECTBEHHBIC
U KauyeCTBEHHBbIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHAYEMYIO IOCJIEI0BaTENbHOCTh
W3Y4YEHUS XUMUU C YU4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH y4eOHOTO
Ipoliecca, BO3pacTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeesseT BO3MOKHOCTH NpeaMeTa JUis
peanu3anuy TpeOOBaHUIl K pe3ynbTaTaM OCBOSHHsSI OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMmbl Ha
YPOBHE OCHOBHOT'O 00111€r0 00pa30BaHUs, a TaKKe TPeOOBaHUM K pe3yibTataM 00y4YeHHs] XUMUU
Ha YypOBHE LeNed H3yd4eHUus MpeaMeTa M OCHOBHBIX BHUJAOB Y4€OHO-TIO3HABATEIbHOM
JeSITEIbHOCTH 00y4aroIerocs o OCBOCHUIO y4eOHOTO COIepIKaHUS.

3HaHHE XUMUU CIIY>)KUT OCHOBOH 111 (POPMHUPOBAHUS MUPOBO33pEHHUS 00Yy4arOIIErocs, ero
MIPEICTABICHUH O MaTepUAIbHOM €MHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHEH
MIPEICTABICHUS O B3aMMOIIPEBPALLEHUSIX SHEPTUU U 00 SBOJIIOIMM BEIIECTB B MPUPOJIE, O MyTAX
pemieHust TI00albHBIX MpoOJEeM YCTOHYMBOIO pa3BUTUS 4YEJIOBEYECTBA — CBHIPHEBOM,
9HEPreTUYECKOH, MUIIEBOM U IKOJIOTHUECKON 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHECHUS.

N3ydenue xumuu:

CHOCOOCTBYET peaju3ald BO3MOXHOCTEM JJii caMOpa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI IMYHOCTH, €€ 0011ei U PyHKIMOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOpPMHpOBaHHE MBIIUIEHHUS] U TBOPUECKUX CIOCOOHOCTEN oOyuaromuxcs,
HaBBIKOB  MX  CAMOCTOSITENIbHOM  y4eOHOM  JeATeNbHOCTH,  AKCIEPUMEHTAIbHBIX U
UCCIIEZIOBATENIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B TIIOBCEJIHCBHOW JKM3HH, TaK U B
po¢eCCUOHAIBHON AEATENbHOCTH;

3HaKOMHUT CO CHeUu(pUKON HAyYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI 1LIE€JIOCTHOIO
B3IJIS11a HAa €JUHCTBO MIPUPOJIBI M YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATAlOM B (HOPMHUPOBAHUU
€CTECTBEHHO--HayYHOH I'PaMOTHOCTH 00 y4aroIIuXcs;

CHOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMSAM, K TPUPOJE, K YEJIOBEKYy, BHOCHUT CBOM BKJIaJ] B HKOJIOTMYECKOE 0Opa3oBaHUE
o0ydJaronmxcs.

JlaHHble HampaBieHUS B OOYYEHHH XMMHMU OOECHEUMBAIOTCS CHEHU(PUKON Coaepx aHUs
yuyeOHOro mpeaMeTa, KOTOPBIM SBISETCS IEJaroruuyeckd aJalnTUPOBAHHBIM OTpa)kKeHUEM
6a30B0Il HAyKH XMMUU HA ONpPeIeIEHHOM dTarne e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIEro 00pa3oBaHUS OPUEHTHPOBAH HAa OCBOCHUE
00y4aroIUMUCs CUCTEMBI NIEPBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPraHUYECKONH XUMHUH U
HEKOTOPBIX OTAEJIbHBIX 3HAUYUMBIX OHATUN OPraHUYECKON XUMUH.

CrpykTypa comepkaHUsl MIPOrpaMMbl 10 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ msydeHuro. CopepkaHUe CKIAABIBACTCS M3 CUCTEMBI IOHATHH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CHUCTEMbI MOHATHH O XUMHUYeckod peakuuu. OOe 3TH CHUCTEMBI



CTPYKTYPHO OpPraHM30BaHbl O NPUHIUIY IOCJIEJOBATEIbHOIO pPa3BUTHsA 3HAHMN Ha OCHOBE
TEOPETUUECKUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHUs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona /J[. 1. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XUMMH;

— Y4EHHsI O CTPOEHHH aToMa U XMMHUYECKOH CBSI3H;

— MpeJCTaBICHUN 00 AIIEKTPOIUTHUECKON TUCCOIHAIINH BEIIECTB B pAaCTBOPaX.

TeopeTnueckne 3HAHUS pPacCMATPUBAIOTCS HA OCHOBE SMIIMPUUYECKH IOJYyYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIEJOBATENLHO OT OJIHOTO YPOBHS K JIPyromy,
BBIMONHSS (YHKIHH OOBSICHEHHS U MPOrHO3MPOBAHMSI CBOWCTB, CTPOCHHSI M BO3MOXKHOCTEH
MIPaKTUYECKOr0 IPUMEHEHHS U MOJTyYEHHUS N3y4aeMbIX BEIIECTB.

OcBoeHHe MNpOrpaMMbl IO XUMHH CIOCOOCTBYeT (OPMUPOBAHMIO TMPEACTABICHUS O
XUMUYECKOM COCTaBIAIOIIECH HAYyYHOM KapTUHBI MHUPA B JIOTHKE €€ CUCTEMHOH IIPUPOJBI,
LIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAaHHUIO U METOAAM MO3HAaHUA B Hayke. M3ydueHue XxumMuun
MPOUCXOJUT C TMPHUBJICUECHUEM 3HAHMH W3 paHee M3IYyYCHHBIX YUYEOHBIX MPEAMETOB:
«Oxpyxatomuii Mup», «bruonorus. 57 knacce» u «Pusuka. 7 Kiaacey.

[Ipu u3yyeHn XuMUM NPOUCXOAUT (HOPMHUPOBAHUE 3HAHUI OCHOB XMMHUUECKON HAyKHU KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOM JEATEIBHOCTH YEJIOBEKa U KaK OJIHOTO
13 KOMIIOHEHTOB MHUPOBOW KyJbTYpHI. 3ajadya yueOHOro mpeaMera COCTOMT B (pOpMUpPOBAHHH
CUCTEMBl XMMHYECKHX 3HAaHUM — Ba)KHEHIIMUX (DaKTOB, MOHITHH, 3aKOHOB M TEOPETHUYECKHUX
MIOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKd, B
MPHUOOIIEHNN K HAyYHbIM METO/IaM IO3HAHUS MIPU U3YYEHUH BEILIECTB U XMMHUYECKUX PEaKIHii, B
(¢bopMUpPOBaHMHM ¥ PAa3BUTUU I[IO3HABATEJIBHBIX YMEHUH M HMX TNPUMEHEHUH B Yy4eOHO-
MO3HABATENBHON M yueOHO-HCCIIEeI0BATEIbCKOM 1E€ATEIbHOCTH, OCBOCHUU NPaBUJI 0€30MacHOro
oOpallleHus C BEIIECTBAMU B TOBCEIHEBHOM KU3HU.

[Ipy M3ydyeHHWH XUMUU HAa YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs Ba)KHOE 3HAUYCHHUE
npuoOpenu Takue e, Kak:

— (hopmHpoBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY MPUHSATUIO PEIIeHUH, CIOCOOHON amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIIOBHSIM KHU3HH;

— HAIpaBJICHHOCTh OOYYCHUS HA CHCTEMAaTHYECKOE TPHOOIICHHE OO0yJalomuxcs K
CaMOCTOSITEJIBHOM ~ IIO3HABaTEJIbHOM  JEATENbHOCTH,  HAy4YHbIM  METOAAM  IIO3HAHUA,
(hOpMHUPYIOIIUM MOTHBAIIHIO U PA3BUTHE CTIOCOOHOCTEH K XUMUM;

— oOecrieueHHe YCIIOBHM, CIIOCOOCTBYIOIIUX MPUOOPETCHHIO OOYYAIOIIMMHUCS OTIbITa
pa3HooOpa3HON N1eATeNbHOCTH, MO3HAHUS W CaMOIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIIHI ), IMEIOIINX YHUBEPCAIbHOE 3HAUEHHE ISl Pa3IMUHbIX BUAOB JEATEIbHOCTH;

— (GopmupoBanue o61mel GyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATh M OLICHUBAThH SIBJICHUS OKPY)KAIOLIETO MHpPA, UCIONB3Yys 3HAHUS U
OMBIT, MOJIYYEHHbIE MpPU H3YYECHUH XUMUHU, TNPUMEHATh HUX MpPU pELIEHUH MpodjeM B
MOBCEIHEBHOM JXU3HU U TPYIOBOU JEATENBHOCTH,

— (hopMupoBaHue y 00yJaIOMMXCSl TYMaHUCTHYECKUX OTHOUICHUH, TOHUMAHHS [IEHHOCTH
XUMHUYECKUX 3HaHWM A1 BBIPAOOTKU SKOJOTHYECKHU LeJecoo0pa3HOro MoBeACHUS B OBITY U
TPYAOBOM IEATEIBHOCTH B LEISIX COXPAHEHMsI CBOETO 3I0POBbSl M OKPYXKAIOIIEH MPUPOIHON
Cpelibl;

— pa3BUTHE MOTHBAIMH K O0YUEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHMS OOILEYESIOBEYECKHX LEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODPY
npouIIs ¥ HAPABICHHOCTH JaJbHEHIIIEro 00 yueHusl.



OO1ee yucino 4acoB, OTBEAEHHBIX I M3yYCHHs] XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 gacoB (2 gaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJICIIO).



IIJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPEJIMETA
®I'OC ycraHaBiuBaeT TpeOOBAaHUS K PE3yJIbTaTaM OCBOCHHUS 00YJAOIIUMUCS TPOTPAMM
OCHOBHOTO 00111eT0 00pa30BaHus:

JINYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yJabTaTbl OCBOEHHUS NPOTrpaMMbl OCHOBHOTO 0OmIero oOpa3oBaHUs
JIOCTUTAIOTCS B XOZ€ OOYYEHUS] XUMUHU B €UHCTBE YUeOHOI M BOCITUTATEIBHOM JIEATEIILHOCTH B
COOTBETCTBUM C  TPAJULHOHHBIMH  POCCHUHCKMMH  COLMOKYJIBTYPHBIMH M  JIyXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSIMH, NPUHATHIMU B OOIIECTBE MpaBHJIaMH U HOPMaMH IOBEICHUS U
CHOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COIMAIN3ALNN 00YJaIOIIHXCSI.

JIMYHOCTHBIE pe3yJabTaThl OTPAKalOT T'OTOBHOCTh OOYYarOIUXCA PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMN M PaCUIMpEHHE OMbITa JESITEIbHOCTH Ha €&
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMUSL:

LEHHOCTHOTO OTHOWICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HacJIeINI0, MOHMMAaHMs 3HAYCHHMsS XUMHUYECKONM HAayKd B JKU3HH COBPEMEHHOIO OOIIECTBa,
CHOCOOHOCTH BIIaJIETh JOCTOBEPHON MH(pOpMaIei o MepeaoBbIX TOCTHKEHUSX U OTKPBITUAX
MHUPOBOH M OTE€YECTBEHHON XMMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE
MHpa U 00IIeCTBa;

2) rpaskIaHCKOro BOCIIMTAHMSA:

MPEICTaBICHUS O CONMANBHBIX HOpMax M TMpaBHJIaX MEXIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIETEHTHOCTM B OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-HCCIIeIOBATEIbCKOM, TBOPUECKOW M JAPYIMX BUAAX JEATEIBHOCTH, TOTOBHOCTH K
pazHo00pa3HO COBMECTHOW JESTEIBHOCTH MPH BBIMNOJIHEHUN Y4eOHBIX, TO3HABATENIbHBIX 3314,
BBIITOJIHEHUHM XHMHYECKHUX SKCIEPUMEHTOB, CO3JAaHUU YUEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO W B3aWMOIIOMOIIM B TPOIECCE 3TOM y4yeOHOH NesSATeNTbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE TMOBEIEHHE W TIOCTYIKHA CBOMX TOBAPHINEH C TMO3WINK HPAaBCTBEHHBIX M
MIPABOBBIX HOPM C Y4ETOM OCO3HAHMS [TOCIIEICTBUI TOCTYIKOB;

3) HEeHHOCTH HAYYHOT'0 O3HAHUS

MHUpPOBO33pDEHUYECKHE  MpPEJACTAaBICHHs O  BEIIECTBE W  XMMHUYECKOH  peakiud,
COOTBETCTBYIOILIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSl HAyKW M COCTABISIOLIME OCHOBY JJISt
MOHWMAHMsI  CYIIHOCTH HAaydyHOW KAapTHUHBI MHpa, NpPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHs IPUPOAbI, B3AUMOCBA3SIX YeJIOBEKa C MPUPOJHON Cpesod, 0 posn
XMMHUU B TIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHbIE MOTHBBI, HAlpaBICHHbIE Ha IIOJIyYCHHE HOBBIX 3HAHUI 110 XUMHH,
HEoOXonuMBble Uil OOBSCHEHHs HaOMIOAAeMbIX IPOLECCOB U SBJICHHM, IO3HABATEIbHOM,
UH(QOPMALMOHHOW U YUTATENbCKON KyIbTYpHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIMTEPaTypoH, JOCTYNMHBIMM TEXHHUUYECKUMH CpPEACTBAaMU
UH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHUIO M TO3HAHMIO, JHOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, MIPOEKTHON M HCCIEN0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODPY
HaNpPaBJICHHOCTU M YPOBHS 00yUeHUs B JaJIbHEHIIEM;

4) hopMupoBaHHSs KYJIbTYPHI 310POBbSI:

OCO3HaHME IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3J0pOBBIO,
YCTAaHOBKM Ha 3J0pOBBIA 00pa3 >KU3HU, OCO3HAHME IIOCIECACTBUI M HENPUSITHE BPEIHBIX
MpUBBIYEK (YHNOTPEOJIEHUSI aJIKOroJisi, HapKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COOJIIOJIEHUS



MpaBmwI 0€30MAaCHOCTU TMPH OOpallleHHH C XMUMHYECKUMHU BEIIECTBAMHU B OBITY U pealbHOMN
KHU3HU;

5) Tpy/10BOr0 BOCIIMTAHUSI:

MHTEpEC K MPAKTHIECKOMY M3YUEHHUIO MPodecCuil U Tpyaa pa3indyHOro poja, YBaXKEHHE K
TPYAy H pe3yibTaraM TPYIOBOW JEATEIHHOCTH, B TOM YHCJIE HAa OCHOBE IPUMEHCHUS
MpEeIMETHbIX 3HAaHUM 10 XWUMHUHU, OCO3HAHHBIM BBIOOP WHIWBUIYATbHOW TpPAECKTOPUU
MIPOJIOJKCHHSI O0pa30BaHHUS C YYETOM JIMYHOCTHBIX WHTEPECOB U CIOCOOHOCTH K XHMHH,
0OIIIECTBEHHBIX MHTEPECOB U TMOTPEOHOCTEN, YCHENTHOW MpOo(eCcCHOHATBHON NeATeIbHOCTH U
pa3BUTHUSL HEOOXOAUMBIX YMEHHI, TOTOBHOCTH aJJaITUPOBATHCS B MPOPECCHOHATBHOMN Cpe/Ie;

6) IKOJIOrHYeCKOr0 BOCITHTAHHA:

9KOJIOTHUECKH 11e1ec000pa3Hoe OTHOIICHHE K MPHUPOJIe KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CyIECTBOBAaHHMS, MOHUMaHHE IIEHHOCTH 3J0pPOBOr0 M 0e30macHOro obpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHWE K COOCTBEHHOMY (DH3MYECKOMY U TICHXHUYECKOMY 370POBBIO,
OCO3HaHHE IIEHHOCTH COOJIOICHHS MpaBUil OE30MacHOTO MOBEACHUS MpU paboTe ¢ BEIIECTBAMH,
a TaK)K€ B CUTYaIUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMCHSTHh 3HAHUWS, IMOJydaeMble NPHU H3YYCHUM XHMHH, JUISI PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPY)KaIoIel MPUPOAHON CPEIOil, sl MOBBIIIEHUSI YPOBHS 9KOJIOTHYECKOM
KYJIbTYpPbl, OCO3HAHUS TI00ATILHOTO XapaKTepa SKOJOTUYECKHUX MPOOJIeM U MyTeH MX PemIeHUs
MTOCPEJICTBOM METOJIOB XMMHH, YKOJIOTHYECKOTO MBIIUICHHS, YMCHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIHHON, KOMMYHUKATUBHOM U COIMAIbHOM MPaKTUKE.

METAINIPEIMETHBIE PE3YJIbTATDI

B cocraBe MerampeIMETHBIX pPe3ylbTaTOB BBIICISAIOT 3HAUMMBbIE 7S (OPMUPOBAHUS
MHPOBO33pEHHUs OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIINI, THIOTe3a, (aKT, CUCTEMa,
MPOIIECC, PKCIIEPUMEHT U APYTroe.), KOTOPBIE HUCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YIeOHBIX
MpeMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH M3 ATHX MPeIMeTOB (OPMUPOBATH MIPEICTABICHUE O
I[EJIOCTHOM HAay4yHOW KapTHHE MHpa, U YHHBEpCaJbHbIE ydeOHbIe NEeHCTBUS (TIO3HABAaTEIbHBIE,
KOMMYHHKATHBHBIC, PETYJISATUBHBIC), KOTOpBIE OOecrednBaroT ()OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOI 1eATeIbHOCTH.

Ilo3HaBaTe/IbHBIE YHHBEPCAJIbHbIE YUeOHbIe el CTBHUS

Ba3zoBble Jioruyeckue aeicTBUsI:

YMEHHSI HCIOJb30BaTh MNPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHUU 3HAHUM:
pacKphIBaTh CMBICT XWUMHUYECKHX TMOHATHH (BBIOEISITH WX XapaKTEepHbIC TPU3HAKH,
yCTaHABIMBATh B3aMMOCBSA3b C JAPYTrUMH MOHSATUSMU), UCIIONbH30BATh MOHATHS AJs1 00BSICHEHUS
OTIENbHBIX (DaKTOB M SBICHUH, BBIOMPATh OCHOBAaHUS M KPUTEPUU MJS KIACCH(PUKAIIUU
XUMHYECKHUX BEIIECTB M XMMHYECKHUX PEAKIUH, YCTAHABIUBATH MPUIHHHO-CJIC/ICTBEHHBIC CBS3H
MeX1y OOBEKTaMHU U3YUEHUs, CTPOUTH JIOTHUECKHUE PacCykIeHUs (MHAYKTUBHEIC, IeTyKTUBHBIE,
10 aHAJIOTUH), IEJIaTh BBIBOJIBI U 3aKIIFOUCHUS;

YMEHHE MPUMCHSITH B IMPOIECCEe TO3HAHUS MOHATHS (MPEIMETHBIC W METApPEAMETHEIC),
CUMBOIIMYECKHE (3HAKOBBIE) MOJENH, HCIOJb3YeMble B XHMHH, MPeoOpa3oBbIBaTh IIHUPOKO
MPUMCHSIEMBIE B XUMHH MOJICTIbHBIC MPEACTABICHUSI — XUMHUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XxuMHuueckass ¢opMyla M ypaBHEHHE XHMHUECKOW peaklud — TpU peHieHud YydeOHo-
MO3HABATENBHBIX 33/7a4, C Y4€TOM OTHUX MOJAENBHBIX MPEICTAaBICHUN BBISIBIATH U
XapaKTepU30BaTh CYMICCTBEHHBIC MPU3HAKH H3y4aeMBbIX OOBEKTOB — XMMHYECKHX BEIISCTB U
XUMHUYECKHX pPEaKIHi, BbISBIATH OOIINE 3aKOHOMEPHOCTH, MPUUMHHO-CIEACTBEHHbBIE CBSI3U U
MIPOTUBOPEYHS B H3y4aeMbIX MIPOIECCaX U SBICHHUSIX.

Ba3oBble ucciieqoBaTe/ibCKue AeiCTBUA:



YMEHHME HCIOJIb30BaTh IOCTABJIECHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTA IIO3HAHHUSA, a
TaKK€ B KadeCTBE OCHOBbI i1 (OPMHUPOBAHUS THUINOTE3bl 10 MPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUH;

npuoOpeTeHne OIbITa MO IUIAHWPOBAHHUIO, OPraHU3allMd W MPOBEACHUIO YYCHHYECKHX
HKCIEPUMEHTOB, YMEHHE HA0II0IaTh 32 X0A0M IPOIIecca, CAMOCTOSTEIFHO MTPOTHO3UPOBATD €TI0
pe3yibTar, (opMyiIupoBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
WCCJIEIOBAHUS, COCTABIISITh OTUET O MPOJIENIaHHOM padoTe.

Pa6ora ¢ undopmaumneii:

yMEHUE BbIOMpaTh, aHATU3UPOBATh U UHTEPIPETUPOBATh UH(OPMALMIO PA3IUYHBIX BUI0B
1 GOpM IpeICTaBICHUS, TOTYyIaeMYIO U3 PAa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JINTepaTypa
XMMHYECKOTO COJepKaHUs, CIpaBOYHble mocoOus, pecypcbl HHTepHeTa), KpUTHUYECKH
OLIEHUBATh IPOTHBOPEUHBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHUE MPUMEHSTh Pa3IMIHbIe METOBI U 3aIPOCHI IIPU MOUCKE U 0TOOpe WHpOpMALIUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAUMBIX JJIs1 BHIIOJIHEHUS y4eOHBIX U O3HABATENIbHBIX 3314
OTpeNIeIEHHOr0 TUMA, MPHOOpETeHHE OmbiTa B 00JaCTH MCIOJNB30BAaHUS HH(POPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIAaJIEHUE KYJIbTYpO aKTUBHOTO MCIIOJIb30BAHMSI Pa3IMUHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMAbHYIO (opMy mpeacTaBiIeHUs
uHGOpPMALMM U WUIIOCTPHPOBATH pEIIaeMble 3a/1a4ll HECIOXKHBIMH CXEMaMH, JAHarpaMMaMH,
apyrumu popmMaMu rpaduku U UX KOMOWHAIUSMU;

YMEHHUE UCIMOJIb30BaTh U aHAIU3UpOBaTh B Ipolecce y4yeOHOM M HcciaeroBaTenbCKon
NEeSATENbHOCTH UH(POPMAIIUIO O BIMSHUU NPOMBILIUIEHHOCTH, CEJIBCKOT0 X034HCTBA U TPAaHCIIOpTa
Ha COCTOSIHUE OKPY’KalolLlel NpUpOAHOI cpeibl.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS:

YMEHMsI 3aJaBaTh BOIPOCHl (B XoJe Auasora M (Wiu) AUCKYCCHUU) IO CYLIECTBY
oOcyxnaeMoil TeMbl, (HOPMYIMPOBATH CBOM HPEJIOKEHUS] OTHOCUTENIBHO BBINOJIHEHUS
IIPEIIOKEHHON 3a/1auH;

YMEHHMSI NIPEACTABIATH OTyYEHHbIE PE3YIbTaThl IO3HABATENIBHOM 1€ATEIbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JelaTh IMPE3CHTAlMI0 pPEe3YyIbTaTOB BBINOJHEHUS XUMHUYECKOTO
JKCIepUMEHTa (JJa0OpaTOPHOTO ONbITa, JIA0OPATOPHOM pPabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YI€OHOTO MMPOCKTA);

YMEHUSI y4eOHOIro COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IO3HABATEIbHON U
HCCJIEIOBATENIbCKON JEATEIbHOCTH NPHU PELIEHUM BO3HMKAIOUIMX NpoOJieM Ha OCHOBE YyuéTa
Oo0IIMX HMHTEPECOB W COIIACOBAHMS MO3HUIMKA (0OCYXICHHS, OOMEH MHEHHUSMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALMA COBMECTHBIX ACUCTBUMN, ONPENEIECHUE KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJIHEHHOU pabOTHI U IpyTHE).

PeryasiTuBHble yHHBepPCcaJbHbIE YUeOHbIE IeHCTBUS:

YMEHHME CAMOCTOSATEIBHO ONPEAEIATh LEIU ACATENbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W TMpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTb, BBIOMPATH
Haubosiee HPQPEKTHBHbIE CIOCOOBI pelIeHHs Y4eOHBIX M IO3HABAaTEJIbHBIX  3aj]ady,
CaMOCTOSITEJIBHO COCTABJIAITh WM KOPPEKTUPOBATH INPEIJIOKECHHBIA QJITOPUTM JEHCTBHM IIPU
BBIMOJIHEHUM 33JaHUN € Y4ETOM IMIOJIy4EHUS HOBBIX 3HAaHMH 00 H3yyaeMbIX OOBEKTax —
BEIIECTBAX U PEAKLUAX, OLCHUBATh COOTBETCTBUE IOJIyUEHHOI'O pe3yibTaTa 3asiBICHHOM ILIEJN,
YMEHHE UCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTBI, [IPE/IJIaraeMble B YCIIOBUU 3aJaHUI.

NPEJMETHBIE PE3YJbTATHI

B cocraBe mnpeaMETHBIX pe3yabTaTOB IO OCBOSHHIO O0S3aTENBHOIO COJCpPXKAHUA,
YCTAaHOBJICHHOTO JaHHOW (enepaibHOM paboyell mporpaMmoid, BBIACIAIOT: OCBOCHHBIC



O6y‘-IaIOH_[I/IMI/IC$I HAay4YHBIC 3HAHUA, YMCHUA H CIIOCOOBI HeﬁCTBHﬁ, CHCL[I/I(I)I/I‘-ICCKI/IC JJIsA
Hp@I{MCTHOfI obnactu ((XI/IMI/ISI», BUIblI OCATCIBHOCTU IO IMOJYUYCHHUIO HOBOI'O 3HAHUA, €TI0
HUHTEpIIpETAllvN, Hp606p330BaHI/IIO 1 MPUMCHCHUIO B PA3JIMYHBIX yLIe6HBIX M HOBBIX CUTYyallUAX.

K xonuy obyuenust B 8 kJiacce mnpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUJAIOIIMXCSl YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKyJa, XUMUYECKUN
AIIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OAHOpPOJAHAS U
HEOJHOPOJHAs), BaJCHTHOCTb, OTHOCUTEIbHAs AaTOMHAas U MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBass JOJs XUMHYECKOIO
AJIEMEHTAa B COEIMHEHHM, MOJISIPHBIM O00BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
3JIEKTPOOTPHULIATENIBHOCTD, CTENICHb OKUCIICHUS, XUMHUECKas peakiys, Kiaccuukaus
peakLuii: peakuy COEIMHEHNUs, PEaKLIUU Pa3I0KEHUs, PEAKIIMH 3aMELICHUS, pEaKLIUU
o0OMeHa, 9K30- U SHAOTEPMHUECKHUE PEaKlnu, TETUIOBOM 3PPEeKT peakiuu, Apo aToMa,
AJIEKTPOHHBIN CJION aTroma, aToMHas OpOHTaj b, pPaJuyC aTOMa, XUMHUYECKas CBSI3b,
NOJIIpHasl M HEMOJIApHAasi KOBAJIEHTHAsl CBsA3b, WOHHASl CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBast 10JIs BelecTBa (IPOLIEHTHAs: KOHIIEHTpPALUs) B pacTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKHUX IMOHSATHUI M NPUMEHSTHh 3TU
MOHATUS NPU ONMCAHUY BELECTB U MX MPEBPALICHUN;

UCTIOJIb30BaTh XUMHYECKYI0O CHUMBOJHMKY JJISi COCTaBICHHS (OpPMya BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIUM;

ONpEENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEJUHEHMSX, CTENEHb
OKHCIICHHSI 3JIEMEHTOB B OHHApHBIX COEAMHEHUSX, NPHUHAJIEKHOCTh BELIECTB K
Onpene€HHOMY KJAacCy COEIMHEHMA 1O QopMmylaM, BHJ XUMHYECKOH CBS3U
(xoBaJIeHTHas! M MIOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmblca llepnonnueckoro 3akona [[. M. MeHneneeBa: 1eMOHCTPUPOBATh
MOHUMAaHHE TEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nosiokeHuss B Ilepuonmyeckoil cucreMe, 3aKOHOB COXPAHEHMsI MacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUEHHMsI, 3aKOHa ABOTaJIpo;
ONKCBHIBaTh M XapakTepuszoBaTh TabauuHyro ¢(opmy Ilepuonnueckoit cuctembl
XUMHUUYECKHX AJIEMEHTOB: pas3jnyaTh IMOHATUS «IJIaBHas mnoarpymnmna (A-rpynma)» u
«mmobounas moxarpynma (b-rpynma)», Manmeie W OONbIIME TEPHOIBI, COOTHOCHTH
0003HaueHMs1, KOTopble UMeroTcs B Tabmuue «llepuonnyeckas cucremMa XMMHYECKHX
anemeHToB J[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XMMHMYECKMX DJIEMEHTOB (COCTaB M 3apsl sA1pa, oOlee 4YHUCIO 3JIEKTPOHOB H
pacrpeielieHre UX 10 3JEKTPOHHBIM CIIOSIM);

KJIaccU(pUIUPOBaTh XMMHUYECKUE JIEMEHTHI, HEOPraHUYECKUE BELIECTBA, XUMUYECKUE
peakuuu (II0 YMCIy M COCTaBy YYacTBYIOIIMX B PEAKLUHU BELIECTB, IO TEIUIOBOMY
sdexry);

XapaKTepu30BaTh (OMUCHIBATh) OOILIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIacCOB, MOJATBEp)KJas  ONHCAaHWE TpPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOLIMX XUMUYECKUX PEaKIHii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOYKHOCTH ITPOTEKaHUS XUMUYECKUX MPEBPALICHUN B PA3JIMUHBIX YCIOBUIX;
BBIUNCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEILIECTB, MAaCCOBYIO
JIOJII0 XMMHUYECKOI0 3JIeMeHTa 1o (popMyJie COeTUHEHHUsI, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOAUTH PACUYETHI 10 YPABHEHHUIO XMMHUYECKON PEaKIUu;



MPUMEHSTh OCHOBHBIE OIEPAIlUM MBICIUTEILHON JESITENbHOCTH — aHAJIU3 M CHHTE3,
cpaBHEHHE, 0000IICHHE, CUCTEMATH3AINIO, KIaCCU(UKAIUIO, BBISBICHUE MPUINHHO-
-CJICIICTBEHHBIX CBS3CH — JUUISI M3YYCHUS CBOWCTB BEINECTB M XUMHUYCCKUX PEAKIIHH,
CCTCCTBCHHO-HAYYHBIC ~ METOJbI ~ TO3HaHWS  —  HAONOJeHWe,  HW3MEpCHHE,
MO/JICIIUPOBAHUE, IKCIICPUMEHT (pealIbHBIA ¥ MBICIICHHBIH );

CIeOBaTh TMpaBWIAM TIOJB30BAaHUS XUMHYECKOW TMMOCYyIoi U  J1ab0paTopHBIM
000OpyIOBaHHEM, a TaKXKe NpaBUIaM OOpallleHUs C BEHICCTBAMU B COOTBETCTBUH C
WHCTPYKITUSIMHU TIO BBITIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB IO TOTYyYEHUIO
U coOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOAOpOAA M KHCIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB C ONpEeIEHHON MacCOBO J0JIel pacCTBOPEHHOTO BEIIECTBA, TNIAHUPOBATH
U TIPOBOJIMTH XUMHUYECKHE dKCIIEPUMEHTHI M0 PaCIO3HABAHUIO PACTBOPOB IIETOUeH U
KHCJIOT C TIOMOIIBIO0 HHIUKATOPOB (JTakmMyc, peHondTanenH, METUIOpaHK U APYTHUe).

K xoHuy oOyueHus B 9 kJiacce NpeIMETHbIE Pe3y/lbTaThl Ha 0A30BOM YPOBHE JIOJIKHbI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0OYUAIOIIMXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IMOHSATHNA: XUMUYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KaTUOH, aHUOH, IIPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO, BAJICHTHOCTD,
AIEKTPOOTPULIATENIBHOCTD, CTENEHb OKHCICHHS, XMMHYECKas peakius, XUMUYeCKas
CBAI3b, TEIUIOBOM 3 (eKT peakiuu, MOJb, MOJSPHBIA 00BEM, pacTBOp, ANEKTPOIUTHI,
HEDJICKTPOIIUTHI, DJIEKTPOJTUTHYECKAST JUCCOIMAINS, PEaKIMd HMOHHOTO OOMEHa,
KaTajan3aTop, XUMHYECKOE paBHOBECHE, OOpaTHUMble W HEOOpaTUMBbIE PpEaKIUH,
OKUCITUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIUU,  OKHUCJIHTENb,  BOCCTAHOBUTEID,
OKHCJIEHWE ¥ BOCCTAHOBIICHHE, aJUIOTPOIHUsA, aM(OTEepHOCTh, XUMHUYECKas CBS3b
(xoBalleHTHasi, HMOHHAs, MeTaJNIM4yecKas), KpUCTaJJUYeckass pemérka, KOoppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKIuHu, TMPEeAeiabHO JOIyCTUMAas
koHneHnTpauus [1JIK BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX TMOHATUM U MPUMEHATH 3TU
TIOHSTHUS TIPU OTIMCAHUH BEIIECTB U X MPEBPAICHUH;

UCIIONIb30BAaTh XWMUYECKYI) CHMBOJUKY [UJISI COCTaBiCHHsS (OpMyT BEIIeCTB U
YpaBHEHUN XUMUUYECKUX PEAKIUM;

ONpENENsATh BAJEHTHOCTh W CTENEHb OKHUCJICHUS XUMUYECKHX JJIEMEHTOB B
COCAMHEHUSAX PA3JIUYHOIO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy COeIMHEHUH mo QopmyrnaMm, BUA XUMHUYECKOW CBs3U (KOBAJICHTHAs, WOHHAS,
METaJUTMYECKasi) B HEOPraHMYECKUX COCIMHEHMSX, 3apsiji HOHA IO XHWMHYECKOU
dbopMmyre, xapakTep Cpelabl B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX COEMHEHUH, TUI
KPUCTAJUIMYECKOM pEeIETKH KOHKPETHOTIO BEILIECTBA;

packpsiBaTh cMbici [lepronnueckoro 3akona [{. . MenaeneeBa u 1eMOHCTPUPOBATH
€ro NMOHMMAaHHE: OMHUCHIBATh U XapaKTepHu30BaTh TabimuuHyo dopmy [lepuoamueckoit
CHUCTEMBbl XUMHUYECKHUX OJJIEMEHTOB: DPa3ju4aTh MOHITHS «rJaBHas moxarpymnmna (A-
rpynmna)» u «mobounas mnoxarpynmna (b-rpymnma)», manple u OonbIIMe TEPHUOIBI,
COOTHOCUTh O0O3HAauY€HHUs, KOTOpPbIE HWMEIOTCS B TMEPUOAMYECKOM Tabmuie, ¢
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsif sapa, 00IIee YMCiIo AIEKTPOHOB U pacTpeelieHne UX IO AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTHM B W3MEHEHHWH CBOMCTB DJJIEMEHTOB W HX
COCAMHEHUN B MpeJeax MaJbIX MEPUOAOB M TJIABHBIX MOArPYII ¢ YY4ETOM CTPOCHUS
UX aTOMOB;



e Kiaccu(pUUIMpPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPraHMYECKUE BEIIECTBA, XUMUUYECKUE
peakuuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIMX B PEAaKIUU BELIECTB, MO TEIJIOBOMY
3pdeKTy, 10 U3SMEHEHUIO CTENIEHEeH OKUCICHUS XUMUYECKHX 3JIEMEHTOB);

® XapakTepus3oBaTh (OMUCHIBaTh) OOIIME U CHEIUPUUECKHEe XUMHUYECKHE CBOWMCTBa
IIPOCTBIX U CIOKHBIX BEILECTB, MOATBEPXKAAsi ONMCAHUE IPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUH;

® COCTaBJISITh YPAaBHEHUS DJIEKTPOJUTHYECKON AMCCOLUALMM KHUCIIOT, IIEJI0UYEN U COJei,
IIOJIHBIE U COKpAIEHHBIE YPaBHEHUS peaklMi MOHHOIO OOMEHa, YpaBHEHMsI peaKLui,
MOATBEPXKJAIOIIUX CYHIECTBOBAHME TE€HETUYECKOM CBSA3M MEXIY BEIECTBAMU
pa3IMYHBIX KJIACcCOB;

® pacKphIBATh CYIIHOCTH OKHCIIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLHUM MOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajlaHca 3THUX pPeakluii;

® IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH
IIPOTEKAHUSI XMMUUECKUX MPEBPAILEHUI B Pa3JINYHBIX YCIOBUSX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MAaCCOBYIO
JIOJII0 XMMHUYECKOT0 3JIeMeHTa 1o (popMylie COeTUHEHHUsI, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBope, IPOBOJUTH PACUETHI 0 YPABHEHUIO XUMHUECKON peaKIiiu;

e coOnronaTh MpaBWJa TOJb30BAaHUS XUMHMYECKOW TOCYyJoH U J1aOOpaTOpHBIM
o0opynoBaHHEM, a Takke MpaBuia oOpallleHus C BEIIECTBAaMU B COOTBETCTBUHU C
MHCTPYKLHUSMU 10 BBIIOJHEHUIO JTa0OPATOPHBIX XUMHUECKUX OIBITOB 110 MOIYYEHUIO
¥ cOOMpaHMIO ra3000pa3HBIX BEHIECTB (aAMMHUAaKa M YIIIEKHUCIIOro Tasa);

® [POBOJUTH PEAKLMU, MOATBEP)KIAIOIINE KAUECTBEHHBI COCTAB PA3JINYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM NyTEM XJOpua-, OpoMua-, moaua-, kapOonar-, ¢ocdar-,
CHWJIMKaT-, Ccynab(daT-, THIPOKCHI-UOHBI, KAaTHOHBI aMMOHMS M HOHBI H3YyUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHMYECKHUX BEIIECTB;

® [PUMEHSTh OCHOBHBIE ONEPALUU MBICIUTEIBHON AESTENIbHOCTH — aHaJIU3 U CUHTE3,
cpaBHEHHe, O000O0IIeHHEe, CHCTEMAaTHU3aLUI0, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3€d — JUISl M3YYEHMsI CBOMCTB BEIECTB M XMMHYECKUX PEAKLUN, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HaHWA — HaAOIIOAEHUE, U3MEpPEeHue, MOJECINPOBaHHE,
AKCIIEPUMEHT (peabHbIN U MBICIICHHBIN).

COJEP)KAHUE OBYYEHUA

8 KJIACC

I[lepBoHayaJbHbIe XMMHUYECKHE TOHATHUS

[Ipenmer xumuu. Posib XMMUM B KU3HU 4YeJOBEKa. XHUMHS B CHUCTeMe HayK. Tema u
BemlecTBa. Pu3nyueckre CBOMCTBA BELIECTB. ArperatrHoe cocrosinue BemiecTB. llonstue o
MeTojax Mmo3HaHus B XuMuH. YucTeie BemecTBa U cMmecu. CriocoObI pa3/iesieHust CMECEe.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHUE HJIeMEHThl. CHMBOJIBI XUMHUYECKHUX DJIEMEHTOB.
[IpocTeie u cinoxHbIe BeniecTBa. ATOMHO-MOJIEKYISIPHOE YUCHHE.

Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOcTaBa BemecTB. OTHOCUTENbHAA aTOMHAst Macca. OTHOCUTENbHAS MOJIEKYJIsIpHAs
Macca. MaccoBas J0JII XMMHYECKOTO JIEMCHTA B COCIMHCHHH.

KommuectBo BemectBa. Monbs. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA, MAacChl U
YHclia CTPYKTYPHBIX €IMHUIL BemecTBa. PacuéTel mo popmynam XUMHUYECKIX COCTMHEHUI.



®u3znueckue M XMMHUYECKHE SIBJICHUS. XUMHUYECKas peakiuss U e€ MNpU3HaKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKHE ypaBHEHUs. Kiaccupukanusi XUMHYECKIX peaKkIuit
(coenuHEeHMsI, pa3JIOKEHUS, 3aMEIIIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOW MOCYIOW, MpaBWIaMH PabOTHI B JIAOOPATOpUU M MPHEMAMU
oOpaieHuss ¢ J1abopaTOpHBIM OOOpPYIOBAaHUEM, M3YYEHHE U OINUcCaHue (U3UYECKUX CBOMCTB
00pa3I0oB HEOPraHMYECKUX BEIIECTB, HAOII0AeHNEe PU3HUECKUX (TNIaBICHUE BOCKA, TasHUE JIbAA,
pacTHpaHue caxapa B CTyIKE, KHIIEHHE M KOHJIEHCALUsl BOJbI) U XUMHUYECKHUX (TOpEeHHE CBEYH,
MIPOKAJIMBaHUE MEJIHON MPOBOJIOKHU, B3aUMOJEHCTBUE MeJla C KHCIOTOMN) SIBIICHUH, HaOII0IeHHe
U ONHUCAaHME TPU3HAKOB MPOTEKaHWs XMMHUYECKHUX peakuuid (pas3jioxeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHCIIOTHI C XJIOPUIOM Oapus, paznoxkeHue rugpokcuaa meau (I1) mpu
HarpeBaHWM, B3auMojeiicTBue xeneza ¢ pactBopoM coinu menu (), m3ydenume cmocoGoB
paszeneHus cMeced: C IOMOIIbI0 MarHura, (QUIbTPOBAHME, BbIIApUBAaHUE, JAUCTUILIALNSA,
xpomaTtorpadusi, TpPOBEIEHHWE OUYMUCTKA TMOBAPEHHON COJM, HaOMIOJACHHE U ONHCAaHUE
pe3y/bTaTOB MPOBEJCHHUS ONbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUS MAaCChl, CO3/1aHHE
MOJIeJIe MOJIEKYI (IIapOCTEPKHEBBIX ).

Ba:xkHeiiniue npeacraBuTe/ M HEOPraHUYECKUX BelleCTB

Boznyx — cmech rasos. CocraB Bo3ayxa. Kuciaopon — 37€MEHT M IIPOCTOE BEIIECTBO.
HaxoxneHnue kucnopoja B mpupoje, Gpu3ndeckue U XMMUYECKHUE CBOWCTBA (peakluy TOpPEeHHUs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl MOMy4YeHHUs KHUCIOpoJa B JabOpaTopuu u
MpoMbIIeHHOCTH. KpyroBopoT kuciopoaa B npupone. O30H — auioTpomnHasi MOAU(pUKALUs
KHCJIOPO/IA.

TemnoBoit 3(h(deKT XUMHYECKOW peakIiH, TePMOXMMHUYECKHWE YypaBHEHHS, 5K30- U
SHAOTEPMHUYECKHE peaKUuu. TOmIuBO: Yroib W MeTaH. 3arpsA3HEHHE BO3/yXa, YCHJIEHUE
napHUKOBOro 3 (deKTa, pazpylieHne 030HOBOTO CIIOsl.

Bonopon — oanemeHT M mpocroe BemecTBo. HaxoxneHue Boaoposa B NPUPOAE,
(bu3nvecKre U XUMHUECKUE CBOICTBA, TPUMEHEHHE, CITOCOOBI MmoTydeHus. KucioTsl u comm.

Mornsipablii 00BEM ra3oB. Pacu€Thl o XUMHUYECKUM ypaBHEHHSIM.

O®usnueckue cpoiicTBa BoAbl. Boma kak pacrtBoputrens. PactBopbl. Hachlennsie u
HEHACBIIEHHBIE PacTBOPBL. PacTBOpUMOCTH BemlecTB B Bojae. MaccoBasi J0Js BELIECTBA B
pactBope. XUMHYECKUE CBOMCTBAa BOJbl. OcHOBaHMs. Pojib pacTBOpPOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B Ipupoje. 3arps3HEHUE NPUPOJIHBIX BoA. OXpaHa U OYUCTKA
MIPUPOIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeaumHeHuid. Oxkcunwl. Kiaccuduxarust OoKCHaoB:
cosieoOpa3yrolire (OCHOBHBIE, KHCIOTHEIE, aM(OTepHBIE) U HecosieoOpazyromue. HomenknaTypa
okcu0B. DU3nyecKre U XUMUYECKHE CBOMCTBA OKCUAOB. [lomyyenue okcuaos.

OcHoBanms. Krnaccudukanuss ocHOBaHMI: IIETOYM W HEPACTBOPUMBIC OCHOBAHMS.
Howmenknatypa ocHoBanmii. duznueckne W XHUMUYECKHE CBOWCTBA OCHOBaHWU. [lomydenue
OCHOBaHUM.

Kucnorsl. Knaccudukanus kucinor. Homenknatypa kucnor. Ou3nueckue U XUMUYECKHE
cBoiicTBa KucioT. Psg aktuBHoctu MetauioB H. H. bekerosa. [lonydyenue Kucior.

Comu. Homenknarypa coineil. @usnueckue U XUMHUYECKUE CBoiicTBa coiieid. [lomyuenue
COJIEH.

['eneTndeckas CBSI3b MEXAY KJIACCAMH HEOPTAHUYECKUX COEUHEHUN.

Xumuueckuii IKcnepumenm:



KaueCTBEHHOE OMpEeTICHHE COIePKaHUs KUCIOpO/Ia B BO3MyXe, MOIyYeHHe, coOupaHue,
pacro3HaBaHUE U HM3yYEHHE CBOMCTB KHUCJIOPOJ]a, HAOJIOJEHHWE B3aUMOJCHCTBUS BEIICCTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HHUKHOBEHHS U MpEKpaIleHus TopeHus (moxapa), 03HAaKOMIICHHUE C
oOpa3lilaMi OKCHIOB U ONHCAHHE HX CBOWCTB, MOJy4eHHE, COOMpaHUE, paclo3HAaBaHUE U
H3yYeHHE CBOWCTB BOjOpoja (ropeHue), B3ammojeiicTBue Bojopoaa ¢ okcumom wmenu (1)
(BO3MOKHO HCIIOJIb30BAHKUE BHAEOMATEPUAIOB), HAOMOJeHHE 00PA3I0B BEIIECTB KOJIMUYECTBOM
1 Monb, WccnenoBaHne OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C PA3IMYHONW PACTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIEH pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBIE BOJABI C MeTallaMH (HaTpUeM M KajbIleM) (BO3MOXKHO HCHOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIICOBaHNE OOPa3I[OB HEOPTAHMYECKUX BEHIECTB PA3IUYHBIX KJIACCOB,
HaO/II0/IeHNe M3MEHEHHs] OKPAacKH WHIUKATOPOB B PACTBOpAX KHUCIOT U IIEJI0Yel, u3ydyeHue
B3aumojeicTBust okcuna menu (Il) ¢ pacTBopoM cepHOIl KHCIOTBI, KHCIOT C MeTalllaMH,
peaKuuii HEUTpalIu3aluu, MOJYYCHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IPYyTrUM U3 pacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHenmue
KJIaCChl HEOPraHUYECKUX COCITUHEHUID.

IMepuoanyeckuii 3axkon u Ilepuoanueckass cucrema xummuuyeckux djaemenros /. H.
Menpaeseesa. CtpoeHne aToM0B. XUMHYeCKasl ¢BA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[lepBble TOMBITKH KJIACCUPUKAIMM XUMHUYECKUX dJIeMeHTOB. [loHsiTHe 0 Tpymnmax
CXOIHBIX JIEMEHTOB (IIETIOYHBIC U MIETIOYHO3EMENbHBIE METAJUIbI, TaJOTeHbl, HHEPTHBIE T'a3bl).
DJIeMEHTBI, KOTOpBIe 00pa3yloT aM(OTepHBIE OKCUIBI M THIPOKCHIBI.

[lepuonuueckuii 3akoH. Ilepuogmyeckass cucrema Xumudeckux osnemenroB [ U.
MenpeneeBa. KopoTkomepuonnas u anuHHOnepuonHas ¢opMmbl [leprogudeckoid CUCTEMBI
xumuueckux dsiemeHToB J[. M. MenneneeBa. Ilepuonbl u rpynmbl. PU3WYECKUNA CMBICH
MOPSIAKOBOTO HOMEPA, HOMEPOB IIEPUOAA U TPYIIIBI 2JIEMEHTA.

Crpoenue artomoB. CoctaB aroMHbIX sAnep. M3otombl. Onexrponsl. CTpoeHue
3JICKTPOHHBIX 000JIOYEK aTOMOB MepBhIX 20 XUMHUUYECKUX 3eMeHTOB [leproandeckoil CUCTEMBI
J. W. MengeneeBa. XapakTepUCTHKAa XHWMHUYECKOTO 3JEMEHTAa II0 €ro IOJIOXKEHUI0 B
Ilepunonnueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH N3MEHEHHUS panyca aTOMOB XUMHUYECKHUX JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U MEPUOJAM.

3nauenue Ilepuoanyeckoro 3akona u Ileproauyeckoit CUCTEMBI XUMHUECKUX JIEMEHTOB
JUIS1 pa3BUTHA HayKu U nipakTuku. [{. 1. MenaeneeB — y4€HbIM U rpakJaHuH.

Xumuueckas CBSI3b. KoBanentnas (momnsipHas u HETOJISIpHAS) CBS3b.
DIIeKTPOOTPUILIATETLHOCTh XUMHUECKUX 2JIeMEHTOB. MloHHasI CBS3b.

Crenenb  okucineHuss. OKHUCIUTEIbHO--BOCCTAHOBUTENBHBIE  peakuuu. IIpoueccsl
OKHUCJICHUSI U BOCCTAHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCcnepumenm:

M3y4YeHHe OO0pa3IOB BEIIECTB METAIJIOB M HEMETAJIOB, B3aUMOJICHCTBUE THIPOKCH]IA
LIMHKA C pacTBOpaMU KHCIOT M IEJIOYEH, MPOBEACHUE OIBITOB, WILTIOCTPUPYIOMIHUX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKINI (TOpeHHe, peaKlluu pa3ioKeHUs, COSUHEHUS).

Mescnpeomemmnuie ceasu

Peanuzamust MexXnpeaAMETHBIX CBS3EH MPHU M3YUYEHUU XUMHUHU B § KIIACCE OCYIECTBIISACTCS
yepe3 HCMOJb30BaHME KaK OOIIUX €CTECTBEHHO--HAYyYHBIX TIOHATUH, TaK W MOHSTHIA,
SIBJISIFOLLIMXCS] CHCTEMHBIMU JJI OT/AEJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKIIA.



OOme ecTecTBEHHO--Hay4YHble MOHATHS: HAay4HbIM (akT, TUIOTE3a, TEOpHs, 3aKOH,
aHalMu3,  CHUHTE3,  KiIacCUpUKauus,  MNEPUOJUYHOCTb,  HAOJIOJEHUE,  DKCIEPHUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHHE, MOJIEIb, SIBIICHUE.

®dusuka: MaTepus, aTOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHUJI, H3O0TOIIbI,
PaZMOaKTHBHOCTh, MOJIEKYJa, OSJEKTPUYCCKHIA 3aps], BEIIECTBO, TEJO, OO0BEM, arperaTHoe
COCTOSIHME BELIECTBA, ra3, (pU3MUYecKHe BEJIMYMHBI, €IUHMIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE351, ComHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MuHepanbl, TOPHbIE IOPOJbI, IOJIC3HBIE
HCKOIIaeMblI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMH4YeCKas peakuus

Ilepnonnueckuit 3akoH. Ilepumoaunueckas cucrema XuMHYecKHX dieMeHtoB J[. .
Menpneneea. CTpoeHHE AaTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOMCTB XMMHYECKHX
JJIEMEHTOB MEPBBIX TPEX IEPUOAOB, Kalus, KaJbLUs U UX COEJUHEHUH B COOTBETCTBUM C
ITOJIOKEHUEM IJIEMEHTOB B [leproanyeckoi cucteMe U CTPOCHUEM MX aTOMOB.

CrpoeHne BemiecTBa: BHIBl XMMHMYECKOW CBS3M. THIBI KPUCTAINIMYECKHX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAJUIMYECKOW PEIETKM W BHUJIA XUMHUYECKOU
CBS3U.

Knaccudukanus M HOMEHKJIATypa HEOpPraHHYeCKHUX BelIecTB. XHMMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCAIIMXCS K PAa3IMYHBIM KJIacCaM HEOPraHMYECKUX COCIMHEHMM, Ie€HETHYeCKas
CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XMMUYECKHX PEaKLUH MO Pa3IMYHbIM MpH3HAKaM (110 YUCIY U COCTaBY
yJacTBYIOIIMX B pEAKIUH BEHIECTB, IO TEIJIOBOMY 3(PQeKTy, M0 H3MEHEHHUIO CTEleHeH
OKHCJICHUSI XUMHYECKUX 3JIEMEHTOB, 110 OOpPaTUMOCTH, IO YYacTHUIO KaTajlu3aTopa). DK30- U
SHJOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKHUE YPABHEHUS.

[lonsiTHe 0 cxopocTu XUMHUUecKoi peakiuu. [loHATHE 00 OOpaTHMMBIX W HEOOPATHMBIX
XMMHMUYECKUX peakuusax. [IoHATME O TOMOreHHBIX M TIeTeporeHHbIX peakuusx. Ilonarue o
katasmse. IlonsaTme O XuUMH4YeCKOM paBHOBeCHMHM. DakTOpBl, BIHAKOLNIME HAa CKOPOCThb
XMMHMYECKON PEAKIMH U MOJIOKEHNE XUMHYECKOTO PABHOBECHS.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIMM, 3JIEKTPOHHBIA OaJlaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTENIBbHON peakiuu. CocTaBl€HHE YPABHEHMH OKHCIUTEJIBbHO--BOCCTAHOBUTENIBHBIX
peaxIuii ¢ UCIOJIb30BaHUEM METO/A MIEKTPOHHOT 0 OanaHca.

Teopust 3MEKTPOIUTHUECKON OUCCOLMALUU. DJIEKTPOJIUTHI U HEIIEKTPONUTHL. KaTtnonsl,
QHUOHBL. MexaHu3M JHMCCOLMALMM BEIIECTB C PAa3JIMYHBIMM BHJIAMH XWUMHUYECKOW CBSI3H.
Crenenp aucconuanuu. CUIbHBIE U CJIa0bIe 3JIEKTPOJIUTHI.

Peakuuy moHHOro oOMeHa. YCIIOBHUS MPOTEKAHUS pEaKlil HOHHOrO OOMEHa, MOJHbIE U
COKpalllEHHbIE MOHHBIE ypaBHEHHsS peakiuil. CBoWCTBa KHCIIOT, OCHOBAHMHW MU COJEH B CBETE
NPEICTaBICHUH 00 SIEKTPONUTHYECKOW Iuccouumanuu. KadecTBeHHBbIE pEaKkIMU Ha HOHBI.
[TonaTHE O THIPONU3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOJCIIMM KPHUCTAUIMYECKUX PELIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HeMeTauioB (rpadura W aiMasa), CJIOXKHBIX BEIIECTB (XJIOpUAA HATpHS),
HCCJICIOBAaHUE 3aBHCHUMOCTH CKOPOCTHM XMMHMYECKOM pEaKkIHMU OT BO3JIEHCTBUS Pa3IMYHBIX
(akTOpOB, HCCIIEAOBAHUE SJIEKTPONPOBOJAHOCTH PACTBOPOB BEILECTB, MPOIECCa JAUCCOLUAIUH
KHMCIIOT, IIeJo4Yed M cojiel (BO3MOXHO MHCIIOJNBb30BAaHME BHUJEO MAaTEpUasioB), IPOBEIECHUE



OTIBITOB, WJUTFOCTPUPYIOMINX TPHU3HAKK MPOTEKAHHS PEaKIMii MOHHOTO oOMeHa (oOpazoBaHue
ocaJKa, BBIZCJICHHE Ta3a, OOpa30BaHWE BOJBI), OIBITOB, HUTIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil (TOpeHHe, peakUuu pPa3ioXKeHHs, COCAUHEHHS),
pacmo3HaBaHUE HEOPTraHWYECKUX BEIIECTB C TOMOINBIO KAYECTBEHHBIX PEAKIUl Ha HOHBI,
peleHne SKCIepUMEHTaIbHBIX 3a71a4.

HemeTaniabl U MX coeTHHEHUSI

OOmast xapaktepucTuka TajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
crerieHu okucieHusi. CTpoeHne W (U3MYECKHE CBOWCTBA IPOCTHIX BEHIECTB — TaJIOTCHOB.
XuUMUYEeCKHuEe CBOWCTBA Ha MpHUMepe XJopa (B3aHMMOACICTBHE C MeTaulaMH, HEeMETaJUIaMH,
menoyamu).  Xsoposogopoa. ConsiHas —KHUCIIOTa, XUMHUYECKHE CBOMCTBA, MOJIy4YECHHE,
npuMeHeHue. JleficTBre XJiopa U XJI0pOBOIOPOIa HA OPraHU3M YesloBeKa. BaxkHeme XI0puibl
U MX HaXOXJIEHUE B IPUPO/IE.

OOmas xapakrepuctuka 37eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (QU3MUYECKHUEe CBONCTBA MPOCTBHIX BELIECTB —
KHUCJIOpOAa U cepbl. AJUIOTPOINHbBIE MOJU(PHUKAIIMKA KUCIOPOJa U Cepbl. XUMUYECKUE CBOICTBa
cepel. CepoBomopoj, CTpoeHue, (U3MYEeCKHe M XUMHUYECKHe CBOWCTBA. OKCHABI CEPhl Kak
MIpeICTAaBUTENHN KHUCIOTHBIX OKCHUIOB. CepHasi KuCIOTa, PU3NYECKUE M XUMHUYECKHE CBOWCTBA
(oOmme Kak MpencTaBUTENs Kiacca KUCIOT M creuuduueckue). XHUMUYECKHE PEaKIMy,
JeKallie B OCHOBE MMPOMBIIUIEHHOTO croco0a TONydeHHst CEpHOW KUCIOTHL. llpumeHeHune
cepHoii KucinoTsl. ColM CepHOM KUCIOTHI, KaUeCTBEHHAs peakuys Ha cyabdaT-uoH. Haxoxnenue
ceppl M €€ COEOMHEHHWH B TMpHpoJE. XHUMHUYECKOE 3arpsi3HEHHE OKPYXKAIOIEH Cpessl
COCJIMHEHUSIMU Ccepbl (KHUCIOTHBIE IOXKIH, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
MIPEIOTBPAILIECHHS.

OOmas xapakrepucTuka 31eMeHTOB VA-rpynmnsl. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIe CTENEHH OKHUCIEHHUs. A30T, paclpocTpaHeHHEe B HpuUpone, (QHU3UYECKHe U
XUMHYeckre cBoiictBa. KpyroBopor a3ora B npupojae. AMMHAK, €ro (pU3HuecKue 1 XuMHUYECKUe
CBOWCTBA, MOJydeHHe 1 npuMenenue. Conu aMMOHHUS, UX (PU3HYECKUe U XUMHUYECKIE CBOMCTBA,
npuMmeHenne. KadecTBeHHas peakius Ha MOHBI aMMOHHUSA. A30THAas KHUCJIOTa, €€ MOIy4YeHHUe,
¢usnyeckue M XHMMHUYECKHE CBOMCTBa (0OIIMe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cnenuduueckue). Mcrnoab3oBaHHe HUTPATOB W COJIEH aMMOHHS B KauyecTBE MHHEpaIbHBIX
ynoOpenuil. XUMHUYECKOe 3arpsi3HEHUE OKpY Karollel cpeiibl COeIMHEHUSIMU a30Ta (KHUCIOTHbIE
JIOX/IM, 3arpsi3HEHUE BO31yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINNA
dbocdopa, puzmveckue u xumudeckue cBoiictBa. Oxcup dochopa (V) u dbochopHas kuciora,
¢u3nyeckue M XUMHUYECKHE CBOIicTBa, mosyueHue. lcmonb3oBaHue (ocdaToB B KauecTBe
MUHEPAITBHBIX YI0OpEHHH.

Obmas xapaktepuctuka smeMeHTOB |VA-rpynnbel. OcCoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTENICHH OKHCICHHS. YTIIEPOA, aJUIOTPOIHbIE MOJU(PHUKAIIMU, PACTIPOCTPAHEHUE B
npupoje, GU3NIecKue u XUMUIeCKne cBoiicTBa. AncopOmus. KpyroBopot yrieposa B mpupose.
Oxcunsl yriaepoaa, ux GU3NYecCKUe ¥ XUMHUYECKHE CBOWCTBA, IEWCTBUE HA JKUBBIE OPTaHU3MBI,
MOJyYCHHUE W TMPUMEHCHHE. JKOJIOTHYECKHEe MPOOIeMbl, CBsA3aHHbIe ¢ okcuaoM yriepoaa (I1V),
TUIOTE3a INI00AJIbHOTO MOTEIUIEHHUs KJIMMaTa, MapHUKOBBIM 3QekT. YronbHas Kuciora u eé
CONM, WX (PU3MUECKHEe M XUMHYECKHE CBOICTBa, MOJydyeHHEe M NpuMeHeHue. KauectBeHHas
peakiusi Ha  KapOoHar-MoHBL. ~ Vcmomb3oBaHwe — kKapOOHaToB B OBITY, MEAMIIWHE,
MIPOMBIIIJIEHHOCTH M CEITLCKOM XO031CTBE.

[lepBoHauyabHble MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KAK O COEIMHEHMAX Yriepoja
(MeraH, OTaH, STHICH, aUETHIEH, JTAaHOJN, TJHIEPHH, YyKCycHas Kuciora). [Ipupomnsie



WCTOYHUKH YTJIEBOJOPOJOB (Yrojib, HMPUPOAHBIM Ta3, He(Th), MPOAYKTHl HX MepepabOTKH
(O6eH3MH), UX pOJIb B OBITY M MPOMBINUICHHOCTH. [I0HATHE 0 OMOOTMYECKH BaKHBIX BEIIECTBAX:
KHpax, Oesikax, YrieBoJax — M MX pPOJM B JKU3HM 4YelloBeKa. MarepuaibHOE €IMHCTBO
OpPraHMYECKHUX U HEOPraHMYECKUX COSJUHEHUH.

Kpemuuii, ero ¢usndeckne W XUMHUYECKHE CBOWCTBA, TOJIYYEHHE M TPUMEHECHHE.
Coenunenus KpeMmHuss B mpupone. OOmme mpeacrtaBicHus o0 okcuae kpemuus (IV) u
KpeMHUEBOH kuciioTe. CUIIMKAThI, UX UCIIOIb30BaHKE B OBITY, B IPOMBIIIIEHHOCTH. BaxHeiue
CTPOUTETFHBIC MaTepUalibl: KepamMuKa, CTEKJIO, IIEMEHT, OeToH, ene300eToH. [Ipobmembr
0€30I1aCHOI0 MCII0JIb30BaHMsI CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEAHEBHOM KHU3HHU.

Xumuueckuii IKcnepumenm:

H3ydeHHe 00pa3lloB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KayeCTBEHHBIX PEaKIMH Ha XJIOPUA-UOHBI U HAOJIOJCHHE NMPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpaxarolye (GU3NYECKUe U XMMHUYECKHE CBOICTBA rajOr€HOB U MX COEJUHEHHH (BO3MOKHO
UCIOJIb30BAaHUE BHJIEOMATEPUANIOB), O3HAKOMIJIEHHE € 0Opa3laMu XJIOpPUIOB (TaJOreHUIOB),
O3HaKOMJICHHE ¢ o0Opa3uamMu cepbl M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJIBb30BAHUE
BHJICOMATE€pHAJIOB), HAOMIOACHUE TMporlecca OOyrJIMBaHWA caxapa TMOJ  JCHUCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI, U3yUYE€HHE XUMHUUECKUX CBOICTB pa30aBiIeHHOM CepHOU
KHUCJIOTHI, TPOBE/IEHUE KAUEeCTBEHHOH peakuuu Ha cyab(paT-uOH M HAONIOJIEHHE NpH3HaKa e
MIPOTEKaHUs, 03HAKOMJIEHHE C (PU3UYECKMMM CBOMCTBAMHU a30Ta, gocdopa M MX COETMHEHUN
(BO3MOXKHO MCIIOJIb30BaHKE BUAEOMATEPHAIOB), 00pa3liaMu a30THBIX U POCHOPHBIX YA0OpEHHIA,
MoJIyueHue, coOupaHue, paclo3HaBaHUE M H3Y4YEHHE CBOICTB aMMHaka, IpPOBEICHUE
KAayeCTBEHHBIX pEaKIMi Ha HOH aMMOHMS U (ochaT-uOH U H3Yy4YEeHUE IPU3HAKOB UX
IIPOTEKAHNSA, B3aUMOJICCTBUE KOHIICHTPUPOBAHHOW a30THOM KHUCIIOTBI C MEIBI0 (BO3MOXKHO
WCII0JIb30BaHNE BHUJIEOMATEPUAIIOB), M3yUEHUE MOJIENEH KPUCTAJUIMYECKUX PEIIETOK aiMasa,
rpaguTa, ¢ymiepeHa, O3HAKOMJIEHHE C IPOLIECCOM aAcOpOLMM PACTBOPEHHBIX BEILECTB
aKTUBHPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHBOra3a, MOJy4eHue, COOMpaHue, pacro3HaBaHue
U U3YyYEHHUE CBOMCTB YIJIEKHCIIOTO Ta3a, IPOBEJEHUE KAYECTBEHHBIX peakUui Ha KapOoHAT u
CWJIMKAaT-UOHbl M MW3Y4YEHHE IPU3HAKOB MX IHPOTEKAHUSA, O3HAKOMIIEHHME C MpOAYKLUHUEH
CUJIMKAaTHOM ITPOMBILNUICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1ay 10 Teme «Baxnenmue
HEMETAaJUIbl U UX COEAUHEHHSD.

MeTaJiibl M HX COEAMHEHUSA

OOmast xapakTepHCTHKAa XHWMHYECKHX OJIEMEHTOB — METaVIOB Ha OCHOBAaHHUU HX
nojoxxeHus B [leprnonndeckoi cucreme xumuyeckux sneMeHToB JI. 1. MenaeneeBa u ctpoeHus
atoMoB. CTpoeHue MeTauioB. MeTamnuueckas CBA3b M METAJNIMYECKas KpUCTaJIIMYecKas
pemérka. DJEKTPOXUMHUYECKUN psAJ HanpsykeHU MeTauioB. (PU3MYECKUE M XUMHUYECKHE
cBoiicTBa MeTauioB. OOHMe crnocoObl MoaydeHus: MeTayioB. [IoHATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT Koppo3uu. CIjiaBsl (CTanb, 4yryH, JIOPATIOMUHUN, OpoH3a) 1
UX IPUMEHEHHE B OBITY U MPOMBIIIJIEHHOCTH.

[Ilenounsle MeTasuIbl: OJ0KeHUE B Ilepnonnueckoi cucteMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOEHHE UX aTOMOB, HaXOXJAE€HHE B npupoze. Puznyeckue U XUMHUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUAbl U TUIPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COEIUHEHUM.

[[{esrouHO3EMENBHBIE METAJUIBI MarHuid M KajabUui: IonoxxeHue B Ilepuogmueckoit
cucreMe xumuueckux snemeHtoB JI. M. MenpaeneeBa, cTpoeHHe MX aTOMOB, HaXOXKICHHUE B
npupone. dusnueckne U XMMHUYECKUE CBOMCTBA MAarHus U Kaibliud. BakHeWlnne coeauHEHUs
KaJbLus (OKCHJI, TUIPOKCU, coin). JKECTKOCTD BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.



AmoMmunuii: nonoxenue B Ilepuoaunueckoit cucrteMe xumudeckux snemeHtoB . .
MeHneneeBa, CTpOCHHE aTOMa, HaxOXJeHUE B npupoje. Pu3ndeckne U XUMUYECKUE CBOMCTBA
anmoMuHus. AM(OTepHbIe CBOWCTBA OKCH/IA U THIPOKCH]IA AIIFOMHHHSL.

Kenezo: mnonoxenue B llepuoguyeckoit cucreme xumuueckux osaementoB . .
MeHneneeBa, CTPOCHHE aTOMa, HaxOXKJeHUE B npupoje. Pu3ndeckne U XUMHUYECKUE CBOMCTBA
xkenesa. Okcuzsl, ruapokcuasl u coiu skenesa (II) u xemesa (Il1), ux cocras, cBoicTBa |
MOJTy4eHHUE.

Xumuueckuil Ixcnepumenm:

O3HAaKOMJICHHE C O00pa3l[aMi METa/lIOB M CIUIaBOB, UX (PU3UYECKHMMH CBONCTBaMH,
WU3y4YEHUE pe3yJIbTaTOB KOPPO3UMH METAJJIOB (BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPUATIOB),
O0COOCHHOCTEH B3aUMOJICHCTBUS OKCUJIA KAIBIUS M HATPHUS C BOJOW (BO3MOXKHO HCITOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HWCCIIEIOBAaHHE CBOWCTB ECTKOW BOJBI, TpOIlecca TOPEHHs Kele3a B
KUCJIOposie  (BO3MOXHO  HCIOJB30BAaHHME  BUJIEOMATEPHAIOB), TMPU3HAKOB  MPOTEKAHUS
KAaueCTBEHHBIX PEAKIMil Ha MOHBI: MarHus, KaJlblUs, ATIOMUHMS, IMHKa, xkene3a (I1) u sxenesa
(1), menu (1), HaOrOICHUE ¥ OMHCAHUE TPOIIECCOB OKPAIIMBAHMS IJIAMCHU MOHAMH HATpPUS,
KaJIAsl ¥ KaJibIUsl (BO3MOXKHO HCIIONB30BAaHUE BUICOMATEPHAIIOB), UCCIeA0BaHNE aM(DOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U TUIPOKCUA IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a1a4 110
TeMe «BakHellre MeTaibl U UX COCIUHEHUS.

XuMus 4 OKpy:Kaoas cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOW KU3HM YelloBeKa. be3omacHoe MCIoJib30BaHUE
BEIIECTB M XHWMHMUYECKUX peakiuii B ObITy. [lepBas moMomip mpu XUMHUYECKHUX OXOTax H
OTpAaBJICHUSIX.

XUMUYECKOe 3arpsi3HEHHE OKPYKaoIel cpe/sl (MpeaenbHas JOMyCTHMasi KOHIICHTpaIus
Bemects, najnee — [1/1K). Posib xuMuu B penieHnn 3KOJI0THYECKUX TTPOOIIeM.

Xumuueckuii IKCnepumenm:

M3ydeHue o0pasioB MaTepranoB (CTEKIIO, CIIaBbl METAJIOB, MIOJTMMEPHBIE MATEPHATIBI).

Mescnpeomemnuie ceasu

Peanuzanus MexnpeaMeTHBIX CBA3€H IMPHU MU3YYEHUU XUMUHU B 9 KIlacce OCYLIECTBIIAECTCS
4yepe3 WCIOJb30BaHHWE KAk OOMIMX eCTECTBEHHO-HAYYHBIX TOHSATHUH, TaK U TOHSITHH,
ABJISIFOLIUXCS] CACTEMHBIMU JIJIS1 OTIEIIbHBIX IPEAMETOB €CTECTBEHHO--HAYYHOT' O [IUKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MOHATHUSA: HAy4YHBIM (akT, TUIOTe3a, 3aKOH, TEOpus,
aHaJgu3,  CHUHTE3,  Kilaccupukanus, TEPUOJUYHOCTb,  HAOIIOJEHUE,  DKCIEPUMEHT,
MOJIETUPOBaHNE, U3MEPEHUE, MOJIEIb, IBJICHHE, TAPHUKOBBIN 3P PEKT, TEXHOIOTHS, MAaTEPUAIIBI.

®usuka: Marepusi, aToM, D3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIbI,
paauoOaKTUBHOCTh, MOJICKYJa, DJJICKTPUUECKUH 3apsij, MPOBOJAHUKH, MOJYIPOBOIHUKH,
TUDIIEKTPUKHU, (POTO3JIEMEHT, BEIIEeCTBO, TENO, 00BEM, arperaTHOe COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTh, KPHUCTAJUITMUECKAss PEMmIETKA, CIUIaBbl, (DU3NYECKUE BEITUYHHEI,
€IMHUIIBI U3MEPEHUSI, KOCMUUYECKOE TTPOCTPAHCTBO, TUIAHETHI, 3BE311b1, COTHIIE.

buonorus: dotocunTes, npixanue, O6mocepa, 3KOCHCTEMa, MUHEpAIbHBIE YIOOPEHHS,
MHUKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIbHBIC BEIICCTRA.

l'eorpadusa: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TOPOABI, TIOJIEC3HBIC
HCKOIaeMbl€, TOTUIMBO, BOJHBIE PECYPCHI.

Yu4er padoueii nporpaMMbl BOCIUTAHHUS

Peanmaunﬂ BOCIIMTATCJIBHOI'O MOTCHIIMAJIa YPOKOB XUMUH HNPEAYCMATPHUBACT:



MaxkcumanbHOe HCHOJIb30BaHUE BOCIUTATENbHBIX BO3MOXHOCTEH COIEp)KaHUs ydeOHOTro
npeamera «XuMus» i GOPMUPOBAHHUS Yy OOYYAIOIIMXCS POCCHUCKHX TPaIUIOHHBIX
JyXOBHO-HPAaBCTBEHHBIX U COLMOKYJIBTYPHBIX LIEHHOCTEH, POCCHMCKOTO0 HCTOPUYECKOTO
CO3HaHUS HA OCHOBE HCTOPUYECKOTO TMPOCBEIIEHUS; MOAOOp COOTBETCTBYIOIIETO
COJIep)KaHUsl YPOKOB, 3aJaHUll, BCIIOMOTATEJIbHBIX MaTEpHUAJIOB, IPOOJIIEMHBIX CUTYalUil
TSl OOCY KICHHUI;

BxutoueHue 1eneBbIX OPUEHTHPOB DPE3YJIbTATOB BOCIUTAHUS, UX YYET B OIpPEACIICHUU
BOCIIMTATEJIbHBIX 337a4 YPOKOB, 3aHITH;

BxiroueHne B coAepikaHHME YPOKOB NPA3JHUYHBIX M NAMATHBIX JAaT B COOTBETCTBUU C
KaJICH/IapHBIM TUTAHOM BOCIIMTATEJIbHONW PabOTHI;

Bb100op METOD0B, METOAMK, TEXHOJIOTUH, OKA3bIBAIOIMX BOCIMTATEILHOE BO3/EICTBIE HA
JUYHOCTb B COOTBETCTBHM C BOCIIUTATEJIBHBIM HI€AJIOM, LIEJBI0 U 3a/ladaMHU BOCIIUTaHUS,
LIE€JIEBBIMUA OPUEHTUPAMU PE3YJIbTATOB BOCIIUTAHHUS;

[IpuBneuenne BHUMaHMA OOYYAIOIUXCA K LIEHHOCTHOMY acCHEKTy M3y4aeMbIX Ha YpoOKax
MIPEIMETOB, SBICHUH U COOBITHHA, WHUIIMMPOBAHUE OOCYXKIIEHHUH, BBHICKa3bIBAHUH CBOETO
MHEHHMS, BBIpAaOOTKH CBOETO JINUHOCTHOT'O OTHOILIEHUS K U3y4aeMbIM COOBITUSM, SIBIICHUSM,
JULAM;

[lpumeHeHne HMHTEPAaKTUBHBIX (GopM  y4yeOHOM  pabOTbl —  MHTEIUICKTYaJbHBIX,
CTUMYJIMPYIOIIMX TO3HABATCJIBHYI0 MOTHBALIMIO, UTPOBBIX METOIUK, JUCKYCCUH, NAIOIIUX
BO3MOXXHOCTh IIPHOOPECTH OIBIT BeIEHUSI KOHCTPYKTUBHOTO JIMAJIOTa; TPYNIIOBOM paboOTHI,
KOTOpasl YYUT CTPOMTH OTHOILICHHs U JEHCTBOBAaTh B KOMaHJE, CIIOCOOCTBYET Pa3BUTHUIO
KPUTHYECKOTO MBIIIJICHUS;

[ToGyxnenne oOyuarommxcst coOMI0aTh HOPMBI MOBEIEHUs, NpaBUiIa OOIIEHHUS CO
CBEpCTHHKAaMM M MEAAroruyecCKuMH pabOTHMKAMHM, COOTBETCTBymolMe Yykiaany MBOY
«Kaproropckass CIII  Nell8», ycraHOBiIeHHE U TOAJAEPKKY J10OpOKEIATEIBbHOU
aTMocdepsl.



TEMATHYECKOE IINTAHUPOBAHHME

8 KJIACC
Koaun4vecTBo yacoB
Ne HaumeHoBaHue pa3iesioB u DyeKTpoHHbIE (IU(POBHIE)
n/n TeM NPOrpaMMbl Bcero Konrposenbie Hpaxrueciue o0pa3oBaTe/ibHbIE PeCYpPChI
padoTsI padoThbI
Pasnea 1. I[lepponavajibHble XUMHUYECKHE NOHATHS
XuMusi — BakHast 00J1acTh
11 €CTECTBO3HAHHUS U 5 5 bubmuorexa [IOK
MPAKTUYECKOM IEATEIIbHOCTH https://m.edso0.ru/7f41837c
YyeJoBeKa
19 BemecTBa u xuMHuueckue 15 1 bubmuorexa [IOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro o pasueny 20
Pa3pnen 2. BaxxHeiimme npeacTaBuTe M HEOPraHMIEeCKUX BeleCTB
21 Bosnyx. Kucnopon. [Tonarue 6 bu6nmoreka [IOK
00 okcHaax https://m.edsoo.ru/7f41837c
59 Bonopox.Ilonstue o kucinorax 8 1 bubnunorexa [IOK
U COTISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Torstue 06 5 1 1 bu6nuorexa [IOK
' OCHOBaHMSX https://m.edso0.ru/7f41837c
54 OCHOBHBIE KJIaCChI 1 1 1 bu6mmoreka [IOK
HEOPraHMYECKHUX COSIUHECHHIMA https://m.edsoo.ru/7f41837c
Hroro no pazueny 30

Pazpnen 3. Ilepnoanueckuii 3axkon u Ilepuoanueckas cucrema xumudecknx jiemeHToB /I. U. MengeneeBa. CTpoenne aToMoOB.
Xumuueckasi cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PEAKIIUT



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuoauueckuii 3aKOH U
[Iepunonnueckas cucrema

3.1 xuMuyeckux snemenTos Jl. W. 7 bubamorexa LIOK
https://m.edsoo.ru/7f41837c
Mennene-eBa. Ctpoenue
aToma
XuMu4decKas CBS3b.
3.2 OKUCIUTEIBHO- 8 bubamorexa LOK
https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTCJILHBIC PCAKITUN
bu6nunorexa LIOK
Hroro o paszeny 15 https://m.edsoo.ru/7f41837c
PeszepBHOE Bpems 3 bubamorexa LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIACC

KonuyecrBo yacoB DJIEeKTPOHHBbIE
HanmeHnoBaHue pa3/iesioB U TeM undposbie
Ne i/mt P Konrpoabusie | IIpakTHyeckue (mucpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIC
padoTbI padoTbI
pecypcsbl
Pa3nen 1. BemecTBo 1 XuMH4eckne peakuuu
[ToBTOpenue u yrmyOieHne 3HaHUH bubmmorexa LIOK
1.1 5 1
OCHOBHBIX pa3JIeiioB Kypca 8 Kiacca https://m.edso00.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubmuotexa [JOK
' peakuii https://m.edso0.ru/7f41a636
13 DIEKTPONIUTHYECKAs JUCCOLIMALIMSL. 8 1 1 bubnmoreka [IOK
' XMMHYECKHE PeaKIuu B paCTBOPAx https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3zgen 2. HemeTasibl M X COeANHEHUSA
21 OO6m1as XxapakTepUCTHKa XUMHUECKUX 4 1 bubmuorexa [JOK
' aneMenToB VIIA-rpynmel. [anoreHs https://m.edsoo0.ru/7f41a636
. JIEMEHTOB -TPYIITIBL u
124 P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
yy | S | 7 L meeok
. MEHTOB V A-TpyIIITbL. T U UX
5 byt ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
06
24 sneventon VA rpymm. Vrcpoa : 1 , | BubmoreralloK
' . PYHITH. PoA https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCTUHEHUS
Hroro mo pazneny 25



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

Paznen 3. Merauibl 1 X COeIMHEHUA

. bubnuorexa [IOK
31 Obue croficTea MeTAILIOR 4 https://m.eds00.ru/7f41a636
3.9 B . 16 bubmuorexa [IOK
) AKHENILNE METAJUIbl U UX COCIUHEHUS https://m.eds00.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus 1 okpyskamomas cpeia
4.1 B TBA ¥ MaTepHUAJIbI B )KU3HU YEJIOBEKA 3 bubmorexa LHOK
' etee °p 3 eoBe https://m.edsoo0.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
P P https://m.edso00.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

HNOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
Kosan4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckne
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsI padoThbI
pecypchl
1 [Ipenmer xumuu. Poib XuMuu B )KU3HU 1 bu6mmoreka [IOK
yesnoBeka. Tena u BelecTsa https://m.edsoo.ru/ff0d210c
2 [lonstue o MeToax NO3HAHUS B XUMUU 1 bubamorera LOK
A https://m.edsoo.ru/ff0d227e
IIpakTueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOPUU U PUEMBI 1 bubnnorexa [IOK
oOparteHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
YucTtele BemecTBa M cMecH. CriocoObl bubnuorexa [IOK
4 . 1
paszaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuueckas padora Ne 2
5 «Pa3nenenue cmeceit (Ha mpumepe 1 bubmmorexa [IOK
. N PHMEP https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TIOBAPEHHOM COJIN)»
bub6nuorexa [IOK
A 1
6 TOMBI H MOJICKYIIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE dJIEMEHThI. 3HAKH 1 bu6mmoreka [IOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 bubamorexa [OK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 buoamorera LOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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3aKOH ITOCTOSTHCTBA COCTaBa BCHICCTB.

bu6mmoreka [IOK
10 X .B
umiriecKas popmyna. Baneurocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
11 OTtHOcuTeNbHAs aTOMHAs Macca. bubmuoreka [IOK
OTHOCHUTENIbHASI MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J19 XHUMHAYECKOr0 bubnunorexa LIOK
3JIEMEHTa B COEAUHECHUH https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecTBa. Mouib. bu6mmoreka [IOK
MounspHas macca https://m.edso0.ru/ff0d5230
14 OuU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [IOK
XuMHu4decKkasl peakius https://m.edsoo.ru/ff0d37fa
IIpu3Haku 1 ycaoBuUs NIPOTEKaHUS bubnnoreka [IOK
15 .
XAMUYECKHAX PEAKINN https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. bubnmnoreka [JOK
XUMUYECKUE YPABHECHUS https://m.edso0.ru/ff0d3b88
Breruucnienus: koanuecTBa, MacChl
17 BEILIECTBA [0 YPABHCHHSIM XHMHYECCKUX bubmorexa LOK
o . P https://m.edsoo.ru/ff0d5708
peakIui
Knaccudukanms XuMH4ecKux peakiuit
18 (coenuHeHMS, Pa3I0KEHUS bubamorexa [HOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIlIeHus, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHukIonenuct. O000IeHne bubmorexa LIOK
' B https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3aIis 3HaHUI
20 Konrponsnas padora Nel no reme bubnnorexa [IOK
«BellecTBa 1 XUMHYECKUE PEAKIIUMY https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech rasos. Cocras bubmmorexa LIOK

Bo3ayxa. Kucnopoa — snemeHT u

https://m.edsoo.ru/ff0d448e
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IIPOCTOC BEUIECTBO. O30H

dusnyeckre U XUMHUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKuy OKUCTICHUS bubmmorexa [IOK
poAa (peatdt ’ https://m.edso0.ru/ff0d4614
ropenue). [louarue 06 okcumax
CriocoOblI IMOJIyYeHHUsT KHCII0pO/ia B
23 1a00paToOpHH }I;qn OMI)IIHJ'IerHOHCTI/I bubmorexa LIOK
PATOPHIL M TIp ' https://m.edso0.ru/ff0d497a
IIpumenenne kuciopoaa
TennoBoit 3¢ ekt xumMuueckoit
24 peaKIu, MOHATHE O bubmuorexa [IOK
TEPMOXUMHUYECKOM YPABHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
IHIOTEPMHUECKHUX PEAKITHIX
TorumBo (HedTh, yroiab U METaH).
25 3ar 513He1§ne(11;03 . a, croco0bI )ero bubmmorexa [IOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEOTBPAILICHHSI
[IpaxkTrueckas padora Ne 3 o Teme
26 «[lomy4enue u cobupanue KHUCIopoia bubamorexa [OK
v . p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €ro CBOMCTBY
97 Bonopoa — anemeHT u mpocToe bubmuorexa [IOK
BelecTBO. Haxoxnenue B npuponae https://m.edsoo.ru/ff0d4dd0
28 duU3nUeCKUEe U XUMUUYECKHE CBOMCTBA bubmuorexa [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nunorexa [IOK
29 Honsrie 0 KucII0TaX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI ToTy4eHHs BOJ0OPO/Ia B bubnmnoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 o Teme
bu6nuorexa [IOK
31 «ITonyueHnue u coOupanue BoIOpPoOa,

W3Yy4YEHUE €r0 CBOKCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
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Moutsipablii 00bEM Ta30B. 3aKOH

bubmuorexa [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienusa o0béMa, KOJIMYECTBA

33 BCIIECTBA ra3a I10 €ro N3BECTHOM bubmorexa LIOK

B . y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA WU 00BEMY
Brruncienus o0bEMOB ra3oB 1o

34 ABHCHMIO peaKI[UHM Ha OCHOBE 3aKOHA bubmorexa HOK
yp . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHH Ta30B

35 DU3NYECKUE U XUMUUYECKHUE CBOMCTBA bubmuorexa [IOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwmii. [lorsTie 00 bubmuorexa [IOK
HMHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurtenb. HacwieHHbIe

37 U HI;HaCI)I peHHLIIe) ACTBOPBI MH:ICCOBaﬂ bubmorexa LHOK

m p PEL. https://m.edsoo.ru/ff0d5b40
JTOJISI BEIIECTBA B PACTBOPE
IIpakTueckas padora Ne 5 o Teme
«IIpuroroBiieHrEe pacTBOPOB C bubnnorexa [IOK

38 R . o .

OIPEIENIEHHON MacCOBOM JONEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY»

39 KonTponbHas padora Ne2 o Teme bub6nmoreka [IOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
OKcHbl: COCTaB, KiIacCupUKaIus, bub6nuorexa [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX brbmiorexa LIOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUA: cOCTaB, KiIacCU(pUKAIIHS, bu6nunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [lonyyeHnue u XUMHUYECKUE CBOICTBA bubnmoreka [JOK
OCHOBaHHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccudukaus, bu6nmoreka LIOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue 1 XuMU4ECKHE CBOWCTBA bubmmorexa [LIOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpeaHue): HOMEHKIIATYpA,
46 CHOCO(61>II) o )eHI/ISI XHMHquKHe bubmorexa LIOK
. i ’ https://m.edso00.ru/00ad9474
CBOICTBa
[Ipaktrueckas padota Ne 6. Permenue
JKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnmorexa LIOK
47
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edso0.ru/00ad9b7c
COEMHEHUIN»
48 ['eneTnueckas cBsI3b MEXKIy KilacCaMu bubnmoreka [JOK
HEOPraHMYECKUX COEANHEHUN https://m.edso0.ru/00ad9a50
bubmuorexa [IOK
49 O06o0061IeHne U cucTeMaTu3alus 3HaHu|
. t https://m.edso00.ru/00ad9ch2
KontponbHas pabota Ne3 mo teme
50 "OcHOBHBIE KJIaCChl HEOPTAHUYECKUX bubmmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COCTMHEHUI
[lepBbie MOMBITKY KIACCU(PUKAITUU
51 XUMUYECKHX dieMeHTOB. [loHsaTHEe 0 bubmmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
TpyIIax CXOAHBIX DJIEMEHTOB
[Teproanueckuii 3aKOH U
52 [Mepuoamueckasi cucteMa XUMUIECKUX bubmmorexa [IOK
P https://m.edsoo.ru/00ada52c
anemenToB . 1. MenaeneeBa
bubmuorexa [IOK
53 [lepuopl, rpynmbl, TOATPYIIITHI 1

https://m.edsoo.ru/00ada52c
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Crpoenune atomoB. CocTaB aTOMHBIX

bubmuorexa [IOK

>4 anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX 000JI0YEK
55 aToMOB 3J1IeMeHTOB [lepuonnueckoit bubmorexa LOK
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenneneeBa
XapakTepUCTHKA XUMHUIECKOTO
56 3JIEMEHTA 110 €ro MOJIOKEHHUIO B bubmuorexa [IOK
[Tepuoanueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
Menpaeneesa
3nauenue [leprnoandeckoro 3akoHa aJist
pa3BuTHs HayKu U npaktuku. [1. U. bubnmnoreka [JOK
57 N
MenneneeB — y4E€HBIN, IEAATOT U https://m.edsoo.ru/00ada96e
rpa)kIaHUH
DNEeKTPOOTPULIATEIIBHOCTh AaTOMOB bubmmorexa [IOK
58
XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [IOK
59 Honmas xiirieckas coisp https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHas XUMU4eCKas bubmmorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMUYECKAst bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nunorexa [IOK
62 CTeren, okueeHs https://m.edsoo.ru/00adae28
63 OKUCIUTENHbHO-BOCCTAHOBUTEIbHbBIC bubmuorexa [IOK
peakuuu https://m.edso00.ru/00adb076
64 OKucauTen U BOCCTAHOBUTEIIU bubmmorexa [JOK
https://m.edso00.ru/00adb076
65 KontponbHas pabota Ne4 o teme bubnuoreka [IOK
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«CTpOGHI/IC aTomMa. XNMMHYECKas CBI3b)»

https://m.edsoo.ru/00adb486

66 PesepBHblii ypok. O60011eH1Ee 1 1 bubmmorexa LIOK
cucTeMaTH3anus 3HaHUN https://m.edso0.ru/00adb33c
67 Pezepublil ypok. O60011eHNE U 1 bubmmorexa [IOK
cucTeMaTU3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
68 PesepBHblii ypok. O60011eHE 1 1 bubnmorexa [IOK
CUCTEMaTU3alus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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9 KVIIACC

KoanuectBo yacos JIeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero U3y4yeHusi | o0pa3oBaTeJIbHbIE
padoTbI padoThbI
pecypcsl
Ilepnonueckuii 3aKOH.

1 Ilepnonnueckas cucrema 1 bub6mmorexa [IOK
XUMHUYECKUX 31eMeHTOB [I. W. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XUMHUYECKHX AJIEMEHTOB 1 bubmorexa LIOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus m HoMeHKIaTypa 1 bubmuoteka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMudeckoi CBSI3M M THITHI 1 bubnuorexa [IOK
KPUCTAJTIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo reme

5 «IToBTOpeHue u yriayoaeHue 3SHAaHUH 1 1
OCHOBHBIX Pa3/€JI0B Kypca 8 Kiaccay

6 Krnaccudukamnus XuMHIeCKIX 1 bubnnorexa [JOK
peaKuurii o pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMUYECKOMN

7 eakiuu. [IoHATHE O TOMOT€HHBIX U 1 Bubmorexa ITOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHUSIX
[lonsiTHe 0 XUMHUYECKOM PAaBHOBECHH.

bu6nunorexa LIOK
8 @dakTopbl, BAUSIOIINE HA CKOPOCTh 1

XUMHYECKOU PCaKIMU A ITOJIOKCHUC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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XUMHUYCCKOI'0O PaBHOBCCHA

OKHCITUTEIIBHO-BOCCTAHOBUTEIBHEIC

bubnuorexa [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2NEKTPOIUTUYECKON
10 rncconuanmu. CUiIbHbIE U ci1a0ble Bubmorexa ITOK
A HHATLIH. https://m.edsoo.ru/00adcd68
AIIEKTPOIUTHI
11 HMouuble ypaBHEHUS PEAKIINN Bubmiorexa ITOK
yp peaxtl https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCJIOT U
12 OCHOBAHHUI B CBETE IIPEACTABICHUI Bubmorexa ITOK
pvn https://m.edsoo.ru/00add5d8
00 2JEKTPOIUTUYECKON TUCCOITHAIIUN
XMMHUYECKUE CBOUCTBA COJIEU B CBETE
13 [IpeICTaBICHUN 00 Bubmiorexa ITOK
pea . https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUUECKON JUCCOLUAIIUU
14 ITonaTrue o ruapoIN3€e coJIen bubmmorexa [OK
AP https://m.edsoo.ru/00add9d4
15 O0600611eHe U cUCTEMaTH3alIUs bu6mmorexa [IOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Perenue 3kcnepuMeEHTATBHBIX bubmaorexa LHOK
p https://m.edsoo.ru/00addbfa
3agauy
Konrponsnas padora Ne2 o reme
17 «DIIEKTPOIUTUYECKAS TUCCOLIHAIAS bubmmorexa [IOK
b a TRHAITHA. https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIUU B PACTBOPAX)»
O01asg xapakTepUCTUKA I'aJI0r€HOB.
18 Xuﬁnqecxie CBgﬁCTBa Ha IIpUMEDE Bubmaiorexa ITOK
P P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. ConsiHast KUCIIOTa, bubnnorexa [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
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XUMHYECKHE CBOMCTBA, IIOIy4CHHE,
IIPUMEHEHNE

https://m.edsoo.ru/00adel104

[Tpaktuueckas padora Ne 2 o Teme

bu6nunorexa LIOK

20 «ITomydyeHne CONIHOM KHCIOTHI,
y . . https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOMCTBY
Breruucnenus mo ypaBHEHUSAM
21 XUMUYECKHUX PEaKIUid, €CITU OJIUH U3 bubmmorexa LIOK
P ’ https://m.edsoo.ru/00ade488
pEareHToB J1aH B U30BITKE
29 OO01mas xapaKTepUCTHKA JIEMEHTOB bubnmoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIMY CEPBI.
23 Haxoxnenue cepbl 1 €€ cOeIMHEHUI bu6muoteka [IOK
B IIpUpoOJe. XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoaopo1, CTpOCHHE, bu6nunorexa [IOK
24 .
bu3HYECKre U XUMUIECKUE CBONCTBA https://m.edso00.ru/00ade802
Oxkcuabl cepol. CepHast KUCOTA,
25 (bI/ISI/I‘IeCKI/IE u xmi)nquKHe CBOMCTBa bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MpUMEHEHHE
XHUMHUYECKUE PEAKLIUH, JICKAIINE B
OCHOBE MIPOMBINIICHHOTO CIIoco0a
26 MOJTYyYEHHS] CEPHOM KUCIIOTHI. bubnuotexa [IOK
XUMUYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKpYXaroIlel cpeibl COeAMHEHUSIMHU
cepsl
97 Brruucnenue MaccoBo# 4O BBIXO/A bu6mmoreka [IOK
MPOJIYKTa PEAKIINN https://m.edsoo.ru/00adec8a
28 OO0mas XxapaKTepUCTHKA dJIEMESHTOB bu6mmoteka [JOK
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V A-rpynmsl. A30T, paclipoCTpaHEHHE
B IIpupojie, Gpuznyeckue u
XUMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nUecKue u

bubmuorexa [IOK

29 XUMHUYECKHUE CBOWCTBA, MOTYYCHUE U
’ i https://m.edso00.ru/00adf004
pUMEHEHHE
[IpakTueckas padora Ne 3 o Teme
30 «ITonydyenne amMmmmuaka, U3y4eHUe €ro bubmmorexa [IOK
. I > 133 https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ hpusnueckue u bubnmnoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcrnonb3oBaHue HUTPATOB U COJIEN
aMMOHHSI B KQU€CTBE MUHEPATBbHBIX

32 00peHmit. XUMHYECKOE bubmorexa IOK
yAoop ' . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYXKAIOICH CpeIbl
COCTMHEHUSIMU a30Ta
docdop. Oxeun docdopa (V) u

33 cpoc:il))o pHaﬂ KI/ICJ'I((i))Ta (1)(1)1531/1(‘16)01(1/16 u bubmmorexa [IOK

p o https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, IMOJTy4YeHHE
Hcnonb3oBanue (ocdatos B

34 KaueCTBE MUHEPATbHBIX YIOOpEHUH. bu6muoteka [IOK
3arps3HeHue IPUPOIHON Cpebl https://m.edsoo.ru/00adfc20
dbocdaramu
Vraepon, pacrpocTpaHeHUE B

35 npu E e (1;)1/131/1{,160;1’46 Y XUMHUYECKHUE bubamorera LOK

p P AC https://m.edso0.ru/00adfd9c
CBOICTBa
36 Oxkcupel yriaeposaa, ux GuU3ndeckue u bubnmoreka [JOK

XUMUYECKHE CBOMCTBA.

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
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DKOJIOrHYECKHE MPOOIEMBI,
cBsi3aHHBIE ¢ OKcHoM yriepoaa (1V)

37 VYronbpHas KUciioTa U €€ Cou bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢
[TpaxkTrueckas padora Ne 4 o Teme

38 "[Tomyuenune yriaekucioro rasa. bubnmoreka [JOK
KadectBennas peakius Ha kapOoHaT- https://m.edso00.ru/00ae027e
noH"

[lepBoHavanbHbIe MOHATHS 00
39 OpraHUYECKHUX BEIIECTBAaX KaK O bubmorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUIX YTiIepoaa
40 Kpemuuii u ero coenunenust bubmorexa LHOK
https://m.edsoo.ru/00ae080a
[Tpaktuueckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubmuorexa [IOK
«BaxHeHmme HeMeTaluTbl U UX https://m.edsoo.ru/00ae0bf2
COCJTUHECHUS»

Konrtponsnas pabora Ne3 o reme
42 «Bakneimme HeMeTauTbl U UX bubmorexa LIOK
https://m.edso0.ru/00ae0e18
COCTMHEHUS
OO6m1as XapaKTepPUCTUKA XUMHUYECKUX
3JIEMEHTOB — METaJJIOB.

43 Merannueckas CBsi3b U bu6mmoreka [IOK
METaJINYeCKasi KpUCTAITAYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJJIOB
XUMHUYECKHE CBOMCTBA METAILIIOB.

N bu6nuorexa [IOK

44 DNEeKTPOXUMHUUECKUN P

HanpsH>KeHUH METaJlIOB

https://m.edsoo0.ru/00ael1156
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OO6m1re crnocoObl MOTyYeHUs
MetaiuioB. CruiaBel. BerauciieHus mo

45 aBHECHUAM XUMHUYECKUX PEaKIUU bubmmorexa [OK
yp peaiiut, https://m.edso00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COICPIKHUT
IpUMECH
46 ITonsaTue o KOPPO3NH METAILIOB bubmorexa HOK
pp https://m.eds00.ru/00ae1278
bubmuorexa [IOK
47
[HemonEie MeTatEL https://m.edso0.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
KaJus https://m.edso0.ru/00ael14b?2
49 [IlenouHO3eMENBHBIE METAJIIIBI — bubmuorexa [IOK
KaJIbIUA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxxneiinme coeTUHEHNUS Kb bubmmorexa [JOK
A 1 https://m.edsoo.ru/00ae15e8
51 O060011IEHNE U CUCTEMATH3AIHS
3HAaHUH
JKécTkocTh BOABI M CLIOCOOBI €6 bu6mmoreka [IOK
52
YCTpaHECHUS https://m.edso0.ru/00ae1886
[IpaxkTrueckas padora Ne 6 o Teme
53 "YKEcTKOoCTh BOJIBI U METOJIBI €6 bubmorexa IOK
" https://m.edso0.ru/00aelae8
yCTpaHEHUS
bu6nunorexa LIOK
54 An %
FOMIHIH https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe CBOMCTBA OKCHIA U bub6mmorexa LIOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [IOK

https://m.edsoo.ru/00ae1d86
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OKCI/II[BI, THAPOKCHUABI U COJIM KEJIE3a

bubmuorexa [IOK

> (1) u xemne3a (1) https://m.edso0.ru/00ae35e6
58 O060011IeHE U CHCTEMAaTH3aINs
3HaHUN
[TpakTuueckas paborta Ne 7. Pemenue
59 AKCTICPUMEHTAIBHBIX 3324 110 TEME bubnnorexa [JOK
«BaxxHeumue MeTaibl U uX https://m.edsoo.ru/00ae3de8
COCMHEHUS
Bbrancnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIHil, €CIN OAUH U3
50 pEareHToB /1aH B U30bITKE WU bubmmorexa [IOK
COIEPKUT IpUMeCH. Berancnenus https://m.edso00.ru/00ae1750
MacCOBOM J0JIM BbIXOJa IPOAYKTa
peakuuu
61 O060011IEHNE U CUCTEMATH3AIHS
3HAHUI
Konrponsnas padora Ne4 o reme
62 «BakHele MeTaIbl U UX
COETMHEHUS»
63 BemectBa 1 matepualibl B bubnnorexa [JOK
MOBCETHEBHOW )KU3HU YETIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arps3HEHUE bubnuotexa [IOK
OKpYKalollei cpeabl https://m.edso00.ru/00ae4270
65 Posnb XMy B perieHun bub6mmorexa LIOK
IKOJIOTHYECKUX TPOOIEM https://m.edso00.ru/00ae4270
66 PezepHblil ypok. O600111€HNE U bubmmorexa [IOK
CUCTEMAaTHU3aLs 3HAHUN https://m.edso0.ru/00ae0d0a
67 PesepBHblit ypok. O600111eH1E 1 bubnnorexa [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CHUCTEMAaTHU3al A 3HAHUI

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

68

PesepBubIil ypok. O60011eHIE 1
CHCTEMaTHU3alUs 3HAHUI

bubnuorexa [IOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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