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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJI€Ha Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbLHON MPOrpaMMbl OCHOBHOTO 00IIIEero 00pa3oBaHus, IPEICTaBICHHbBIX
B ®I'OC OO0, a Takxe Ha ocHOBE ¢eiepalibHOM pabouel TporpaMMbl BOCITUTAHUS
U C Yy4ETOM KOHIEMIMUM TMpernojaBaHus y4yeOHOTO TNpeaMeTa «XHUMHUsS» B
oOpasoBaTenbHbIX opranuzanusax Poccuiickoit dexnepanuu.

[Iporpamma 1o xuMuu naéT MPEACTABICHUE O LEAX, OOIIeH cTpaTeruu
OoOy4eHHs, BOCIHMTAHHMS M Pa3BUTUA OOYYAIOIIUMXCS CPEACTBAMH Y4eOHOTrO
npeamera, yCTaHaBJIMBAET 00s13aTeNIbHOE MpeAMETHOE coJiep>KaHue,
npeaycMaTpUBaeT pacIpeieieHue €ro Mo KiaccaM U CTPYKTypUpOBaHUE IO
paznenaM W TeMaM MpPOrpaMMbl IO XHMHUH, OIpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIEA0OBATEILHOCTh  M3YUEHHUs] XHUMHU C Y4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTMKM y4€OHOro Mpolecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXXHOCTA TpenMeTra  JJis
peanuzanuu TpeOOBaHUI K pe3ysbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTenbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHMs, a Takke TpeOOBaHUMN K
pe3yabTaraM oO0y4YeHHUsI XUMUU Ha YPOBHE LieNiel U3y4eHUsl MpeIMeTa U OCHOBHBIX
BHJIOB y4eOHO-ITO3HABATEIbHONW JCATEILHOCTH OOYYalomerocss IO OCBOCHHUIO
y4eOHOTO Co/iepKaHUsI.

3HaHUWE XUMHUHU CIYKUT OCHOBOM sl (OPMUPOBAHUS MHUPOBO33PEHUS
00yy4aroIerocsi, ero NpeACcTaBICHU O MATEPUAIBHOM €IUHCTBE MUPA, BAXKHYIO
poiib UrpatoT (GopMUpyeMble XUMHUEU MPECTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPIrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TNIOO0ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, HHEPTETHUECKOMH,
MUIIEBON U SKOJIOTMYECKON O€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHECHUSI.

N3yuyenne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXKHOCTEH  JIJIi  CaMOpa3BUTHS U
dhopMupoBaHUs KyJIbTYPhI JUYHOCTH, €€ 0011Iel U (YHKIIMOHAIBLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEH
OOy4JaromuXcs, HABBIKOB WX CaMOCTOSTEIIBHOW Yy4eOHOW JIeATeNhbHOCTH,
HKCIIEPUMEHTATIBHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MTOBCEIHEBHOM XKU3HU, TaK U B MPOHECCUOHAIIBHOM JIeSITEIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJISI/Ia HA €AMHCTBO MPUPO/IBI U YETIOBEKA, SIBJSIETCS OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON rpaMOTHOCTH 00yYarOIInXcs;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--
Hay4YHBIM 3HAHUAM, K [IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHbple HampaBiieHHs B OOyYEHMHM XUMHUU OOECHEeUMBAIOTCSA CIEHUPUKON
COJEepKaHUSl  y4yeOHOro  MpenMera, KOTOPBIA  SBISETCS  Ie1aroru4ecKH
aJIalTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OMpeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0oOLIEro 0O0pa3oBaHMsI OPUEHTUPOBAH HA
OCBOEHHE OOYYaIOIIUMUCS CUCTEMBbl IMEPBOHAYAIBHBIX MOHATHN XHMHH, OCHOB
HEOPraHMYECKOM XHWMHM U HEKOTOPBIX OTHENbHBIX 3HAYUMBIX IOHATHI
OPraHUYECKON XUMUHU.

CrpykTypa coaepaHus MporpaMMbl MO XMMUU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOr0 noaxoaa K €€ m3ydeHuro. CopeprkaHue CKIIAJIBIBAETCS U3 CUCTEMBI
MOHATHUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATUI O XUMHYECKON
peakuuu. OOe 3TU CHUCTEMBbl CTPYKTYpPHO OpPraHU30BaHbl MO MPUHLHUILY
MOCJIEJOBATENBHOTO PAa3BUTHUS 3HAHUI HAa OCHOBE TEOPETUUYECKHUX IMPEACTABICHUM
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YYEHUSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /I. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XMMUHU;

— YUY€HHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TIpeACTaBiIeHUl 00 AJIEKTPOJIMTUYECKOW JAMCCOIMAllMM BEUIECTB B
pacTBoOpax.

TeopeTnueckue 3HaHMS PAcCMATPUBAIOTCS HAa OCHOBE OSMIMPUYECKU
MOJTyYEHHBIX U OCMBICTICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJTHOTO
YPOBHS K IPYTrOMY, BBIIOJIHSAS (QYHKUINU OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOIMCTB,
CTPOCHHS U BO3MOKHOCTEHN MPAKTUYECKOIO MPUMEHEHNS U TIOJIYYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue nmporpaMMbl IO XUMHUM  CIIOCOOCTBYET  (POPMHUPOBAHUIO
MIPEICTABJICHUS O XMMUYECKON COCTABIISIIOIIEN HAYYHOU KapTUHBI MUPA B JIOTHUKE €€
CUCTEMHOW MPUPOIBI, IECHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HAHHUIO U METOJIaM
No3HaHUA B Hayke. M3yueHue XMMUU MPOUCXOAMT C MPHUBJICUEHUEM 3HAHUU U3
paHee M3yYEHHBIX y4eOHBIX MpeaMeToB: «OKpyxaromui mup», «buonorusa. 5-7
KJIacce» U «Pusuka. 7 Kinacey.

[Ipy wu3yyeHUHM XUMHH TPOUCXOAUT (OPMHUPOBAHHWE 3HAHUW OCHOB
XUMHUYECKON HayKH Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOH KYJBTYPBHI.
3amaya y4yeOHOro mpeaMera COCTOMT B (DOPMHUPOBAHMM CHCTEMbl XUMHUYECKUX
3HAHUM — BaKHEHIINX (PaKTOB, MOHATUH, 3aKOHOB U TEOPETUUECKUX MOJIOKEHHH,
JOCTYIHBIX O00OOIIEHH MHMPOBO33PEHUYECKOIO XapakTepa, s3blKa HAyKd, B



OpUOOIIEHNM K HAyYHBIM METOJaM I[IO3HAHWS TIPH U3YYCHUH BEIIECTB W
XUMHUYECKUX PeaKkinuii, B GOpMUPOBAHUU U PA3BUTUH MO3HABATEIBHBIX YMEHUHN U X
NPUMEHEHUU B  Y4YCOHO-TIO3HABATEIBLHOH W y4eOHO-HCCIIECTOBATEIIBCKOM
JIeATEeIbHOCTH, OCBOEHUU TMpaBUil Oe30macHOro oOpallleHHus ¢ BelecTBaMu B
MTOBCEHEBHOM KU3HHU.

[Ipn u3yyeHUU XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHMs BaXKHOE
3Ha4YCHHUE TPUOOpETU TaKUe 1eNH, KaK:

— (dopmMupoBaHHE WHTEIICKTYaTbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIHLHOMY MPUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMUMCS YCIOBUSIM JKU3HU;

— HamnpaBJICHHOCTh OOy4YeHHs] Ha CHCTEMAaTHYeCKoe MpHOOILIEHUE
oOydJaroImuxcss K CaMOCTOSATEIBHOW I03HABATEILHON JCATEIHPHOCTH, HAYYHBIM
MEeTOJlaM TMO3HaHUsA, (POPMUPYIOIMIMM MOTHUBALMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecriedyeHre yCI0BUM, CITIOCOOCTBYIONTUX MPUOOPETECHUIO 00YUarOIITUMUCS
OTbITA Pa3HOOOPA3HON MEATETHLHOCTH, IMO3HAHUS U CAMOIO3HAHUS, KIIOUYEBBIX
HABBIKOB (KIJTFOUEBBIX KOMIIETEHIINI), MMEIONIUX YHHUBEPCATBLHOE 3HAYEHUE IS
Pa3TUYHBIX BUOB ICATEILHOCTH;

— (dopmupoBanne oOmel (QyHKIIMOHATEHOH W  €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM YHCJI€ YyMEHUN OOBSICHATh UM OICHUBATH SIBIICHUS
OKPYXKAIOIIEr0 MHpPA, MCIOJb3ys 3HAHUS U OMbIT, MOJYyYEHHbIE NPHU H3yUYECHUU
XUMUH, TPUMEHSATH UX TPU PEIICHUH TTPOOJIEM B TIOBCETHEBHOM KU3HH U TPYIOBOM
NEeSATETHHOCTH;

— ¢opMmupoBaHHe Yy OOy4YalOIMUXCSd TYMAaHUCTHUYECKHX OTHOIICHUH,
MOHUMAaHUSl 1EHHOCTH XUMHUYECKUX 3HAHUU 11 BBIPAOOTKH DKOJIOTHYECKH
1eaecoo0pa3Horo MoBeJeHUsT B OBITY M TPYAOBOM JESITEIBHOCTH B IENAX
COXPAHEHHUS CBOETO 3/I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHUE MOTHUBAIMU K OOYUYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO H
CAMOBOCTINTAHWIO HA OCHOBE YCBOCHHS OOIIEYETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuiIs M HANPaBIECHHOCTH JalbHEHIIETo
oOyueHus.

O01miee 9nco 9acoB, OTBEAEHHBIX TSI U3YUCHUS XUMUW Ha YPOBHE OCHOBHOTO
obmiero odpa3oBanus, cocrabisger 136 gacoB: B 8 kiacce — 68 dacoB (2 daca B
HeJeno), B 9 kiacce — 68 yacoB (2 4yaca B HEJIEINIO).



COIAEPKXAHUE OBYUYEHUA

9 KJIACC

BemecTBo U XMMHYECKasl peaKUMs

Ilepnonnueckuit 3akoH. [lepuoauueckas cucrema XUMUYECKUX IEMEHTOB /l.
N. MenpeneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB
XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX NEPUOAOB, KAJIUSI, KAJBLMSA U UX COCTUHEHUN
B COOTBETCTBUU C IIOJIOKEHHEM »JJIEMEHTOB B llepmomumueckoit cucreme u
CTPOEHHUEM UX aTOMOB.

CrpoeHune BellecTBa: BHUJIBI XMMHUYECKOW CBSI3U. THIBI KPUCTAITMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIIIMYECKON PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Krnaccudukaius 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BELIECTB, OTHOCSAIIMXCSA K Pa3JIMYHBIM KjlacCaM HEOpPraHWYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanys XuMUYeCKUX PeakIui M0 pa3IuyHbIM MpU3HAKaM (TI0 YUCITY
U COCTaBy YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(deKkrty, o
M3MEHEHHUIO CTETeHEeH OKUCIEHUS XUMHUYECKHX 3JIEMEHTOB, IO 0OpaTUMOCTH, MO
y4acTHUIO KaTajau3zaTopa). DK30- U SHIOTEPMHUYECKHUE PEAKIIUU, TEPMOXUMUUYECKUE
YpaBHEHHUS.

[Tonsitue 0 CKOpOCTH XUMHUYECKOW peakuuu. [lonstre 00 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKUX peakuusax. [[oHATHEe O TOMOT€HHBIX U T'€TePOreHHBIX
peakuusax. [lonarue o katanuse. [loHsaTHe 0 XUMUUECKOM paBHOBeCUH. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUYECKOW PEAKIMU W TMOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETHPHO-BOCCTAHOBUTEIBHBIE  PEAaKlMU,  DJIEKTPOHHBIM  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOU peaKunu. CocraBneHue ypaBHEHUI
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUA C  HCHOJB30BAHUEM  METOJIA
AJIEKTPOHHOTO OajaHca.

Teopust 3IEKTPOIUTHUECKON JUCCOUUALNH. DIEKTPOIUTHI U HEANEKTPOJIUTHI.
KaTnonbl, anHnoHsl. MexaHu3M AUCCOLMAIMHA BEIIECTB C PA3JUYHBIMU BHIAMU
xumuyecko cBszu. CreneHs gucconuanuu. CUIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuun noHHOTO OOMeEHa. Y CloBUS MIPOTEKAHUS peaKUid HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHBbIE HMOHHBIE YypaBHEHHs peakuuil. CBOKCTBa KHCIIOT,
OCHOBAHUM U COJIEH B CBETE MPECTABICHUMN 00 JICKTPOJIUTUUECKOMN AUCCOIUAIUH.
KauecTBeHHbIE peakiiuu Ha MOHBL. [IoHATHE O THIpONIM3E Cconel.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJECIISIMU KPUCTAUIMYECKUX PELIETOK HEOPraHWYECKUX
BEILIECTB — METAJUIOB M HEeMeTauioB (rpaduta W ajMasza), CIOXKHBIX BEIIECTB



(xJmopua HaTpus ), UCCIEAOBAHNE 3aBUCHUMOCTH CKOPOCTU XUMUYECKOU PEAKIINU OT
BO3JICUCTBUSI  Pa3NUYHBIX  (PAKTOPOB, MCCIEIOBAHUE  DIIEKTPOMPOBOJHOCTH
pPacTBOPOB BELIECTB, MpoLiecca AUCCOLMALIMU KUCIIOT, IIeJI0Uei U cosel (BO3MOKHO
MCIIOJIb30BaHUE BHUACO MaTEpPHUATIOB), MPOBEIECHUE OIBITOB, WIUTIOCTPUPYIOIIUX
NpU3HAKK TPOTEKAHWsI peakIuii HMOHHOro oOmeHa (oOpa3oBaHHME OCalKa,
BbIJICJICHHE Ta3a, 00pa3oBaHHE BObl), OMBITOB, WILIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEakiuil (TOpeHue, peakiu pas3ioKeHHUs,
COCJIMHEHHUS), pACIO3HABAHME  HEOPraHWYECKUX  BEIIECTB C  IOMOIIBIO
KaueCTBEHHBIX PEAKLIU Ha HOHBI, PEIIEHUE AKCIIEPUMEHTAIIbHBIX 3a]1a4.

HemeTaJnibl 1 MX COeIMHEHUS

OO6mass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTpoeHue U (U3NYECKUE CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKUE CBOMCTBA HA IPUMEpPE XJIOopa (B3aUMOICHCTBHE
C MeTaJJlaMH, HEMETajulaMu, Iieaodamu). XjaopoBogopod. CoiisiHas KHUCIOTa,
XMMHUYECKUE CBOMCTBA, IIOJlyYeHHE, MpuUMEHeHue. JledcTtBue xiopa H
XJIOPOBOJIOPOJA HA OPraHU3M 4elioBeKa. BaxkHenmme XJI0puabl U UX HAX0XKAEHUE B
IIPUpPOJE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTerneHu okucieHus. CTpoeHue U (PU3MYECKHUE CBOWMCTBA
MPOCTBIX BEUIECTB — KUCJIOPOAa U CEPhL. AJIIOTPONHbIE MOAU(DUKALINY KUCIOPOIa U
ceppl. XuMUYecKkue cBoncTBa cepbl. CepoBOIOpOA, CTpOCHHE, (PU3UUYECKHE H
XUMUYecKue cBorcTBa. OKCHIBI CEpbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHJOB.
Cepnas kucnota, Gpu3nuecKrue U XMMHUYECKUE CBOMCTBA (00IIME KaK MPEeACTaBUTEINS
KJlacca KUCJIOT M crneuuduueckue). XMMHUYECKHE PEeaklUH, JIEXKAlIMe B OCHOBE
MIPOMBIIIVICHHOTO CIoco0a TMOMy4YeHUs: CepHON KHUCIOThl. [IpumeHenue cepHoit
KUCIOThl. CONMU CEepHOM KHUCIIOTHI, KAa4eCTBEHHAs peakius Ha Cylb(aT-uoH.
Haxoxaenue cepsl U €€ COCAUHEHUM B IpUpoje. XUMHUYECKOE 3arps3HEHUE
OKpY’Karolen cpeabl COCTUHEHUSIMU Cepbl (KUCIOTHBIE OXAH, 3arpsi3HEHHE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIICHHUS.

OO6mass xapakTepuctuka 3JeMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTE€pPHbIC CTENIEHU OKHUCIEHHS. A30T, pacOpOCTpaHEHHE B MPHUPOJE,
dbuzmyeckre U XumMudeckue cBoictra. KpyroBopot azora B npupoje. AMMHAK, €ro
bu3nYecKue 1 XUMUYECKHEe CBOWCTBA, MOMyueHrue U npuMenenne. Com aMMOHHSI,
ux pu3NUecKre U XMMUYECKUE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ mojiydeHue, (PU3NYeCKUue U XUMHUYECKHE
cBoicTBa (0OIIME Kak TMPEACTaBUTENS Kiacca KHUCIOT M crenuduyeckue).
Hcnonp30BaHre HUTPATOB M COJIEH aMMOHHMS B KAUECTBE MUHEPAIILHBIX YI00pESHHMIA.
XUMHUECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpe/ibl COETUMHEHUAMH a30Ta (KUCIOTHbIE
JOKIIM, 3arpsA3HEHUE BO3AyXa, MOYBbl U BoAoémoB). docdop, amioTponHbie



moaudukamuu docdopa, pusndeckue u xumuueckue cBorctsa. Oxcun docdopa
(V) u pocdopnas kucnora, puU3MUYECKUE U XUMHUYECKHUE CBOMCTBA, MOJYUYECHUE.
Hcnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATIBHBIX yI00PEHUI.

OOmas xapakrepuctuka 3meMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENIEHU OKUCIIEHUS. Y TIEpO/, alFIOTPOIIHbIE MOU(PUKALINH,
pacnpocTpaHeHue B IpHUpoje, PU3ndeckue U XMMUYECKHUE CBOMCTBA. AJCOpOIus.
Kpyrosopor yrinepona B mnpupone. OKcuabl yriaepoja, uX (QU3HYECKHe Hu
XUMUYECKUE CBOMCTBA, JCHCTBUE HA IKUBBIE OpPraHU3Mbl, I[OJy4YEHHE H
MpUMEHEHUE. DKOJIOTHYECKUE MPOOJIeMbl, CBsI3aHHbIE ¢ okcuaoM yraepoaa (IV),
rurnore3a Ta00anbHOTO MOTEIUICHHUs] KIUMaTa, MapHUKOBBIM 3(¢ekT. YroibHas
KHCIIOTa U €€ COoNM, UX (PU3MYECKUEe M XUMHUYECKHE CBOICTBA, MOJIYy4YEHUE U
npumeHeHue. KadecTBeHHass peakuuss Ha KapOoOHar-uoHbl. Vcrnonb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, IPOMBIIIJIEHHOCTH U CETLCKOM XO35UCTBE.

[lepBoHaUaNbHBIE MTOHATHUSL 00 OPraHUYECKUX BEIECTBAX KaK O COCAMHEHUSIX
yraepojia (MeTaH, 3TaH, STUJIEH, alleTUIIEH, TaHOJI, TJIMUEPUH, YKCYCHAsI KUCIIO0Ta).
[IpupoaHble HMCTOYHUKK YIIEBOAOPOAOB (yroib, MNPUPOAHBIA Ta3, HEPTH),
MPOAYKThI WX TepepaboTku (OEH3WH), UX POJb B OBITY U MPOMBIINLIICHHOCTH.
[TonsiTue 0 OMOJIOrMYECKH BaXKHBIX BEIIECTBAX: XKUPaX, OeIKax, yriaeBojax — U ux
pojiM B JKM3HM UeJoBeKa. MarepuanbHOE €IWHCTBO OPraHUYEeCKUX U
HEOPTraHWYECKUX COCITMHEHUN.

KpemHnii, ero ¢usnueckne ¥ XUMHUYECKHE CBOICTBA, TOJIYyYCHHE W
npumeHeHue. CoenuHeHust KpeMHUs B ipupojie. O01ue mpeacTaBieHus 00 OKcue
kpemaus (IV) u kpemuueBoit kuciaore. CUIUKAThI, UX UCIOJIb30BaHUE B OBITY, B
IPOMBIIUIEHHOCTH. BakHeillne cTpouTeNnbHble MaTepuaibl: KepaMuKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. IIpobOiempl ©€30macHOrO  MCIIOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B MOBCETHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

M3YyUYeHHE 00pa3Il0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOM KUCIIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIOJECHNE TIPU3HAKOB
WX TPOTEKAHMsI, OMBITHI, OTpaXkarolue (PU3NYECKUe U XUMUYECKHE CBOWMCTBA
TraJIOTEHOB M MX COEJUHEHUN (BO3MOXHO HCIOJb30BaHUE BUIECOMATEPUAIIOB),
O3HaKOMJIEHHUE ¢ 00pa3aMu XJIOPUIOB (TaJIOT€HU I0B), O3HAKOMIICHHE ¢ 00pa3iamMu
ceppl M €€ COENUHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHUE BHUEOMATEpPUAIIOB),
HaO0JII0ICHHE TIpoliecca OOYIIIMBaHUS caxapa MoJ| JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHUCIIOThI, U3YYEHUE XUMUUECKIX CBOMCTB pa30aBIE€HHON CEpHOM KUCIIOTHI,
IIPOBE/ICHUE KaYECTBEHHOM peaKlMK Ha Cyib(aT-uoH U HAOII0IeHNE NpU3HaKa e€
MPOTEKaHMs, O3HAKOMJICHUE C (PM3MYECKUMHU CBOMCTBaMH a30Ta, (pocdopa m ux
COEJIMHEHU (BO3MOKHO MCITOJIb30BAaHUE BUIEOMATEPUAIIOB), 00pa3iiaMu a30THBIX
u dochopHbIX yaoOpeHul, nojaydyeHue, coOupaHue, pacrlo3HaBaHUE U U3yYEHHE



CBOWCTB aMMMaKa, IPOBEIACHHUE KAYECTBEHHBIX PEAKIMN HAa HOH aMMOHUA U
dbochar-noH W U3yYEeHHWE TPU3HAKOB UX TMPOTEKaHUS, B3aUMOJCHCTBHE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MeIbl0 (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), M3y4YCHUE MOJEJeH KPUCTAUNIMUYECKUX PEHIETOK aiMasa,
rpadura, dymiepeHa, 03HAKOMIICHHE C TIPOIECCOM aJCOpOIMH PaCTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHUBOrasza, IOJy4YEHUE,
coOupaHue, paclio3HaBaHWE M U3YyUYEHHE CBOMCTB YIJIEKHUCIOIO Ta3a, MPOBEJICHUE
KaueCTBEHHBIX PEaKIMi HA KapOOHAT M CUJIUKAT-UOHBI U U3YUYEHUE MPU3HAKOB UX
MMPOTEKAHUs, O3HAKOMJIEHHE C NPOAYKUHMEH CUIMKATHOM NPOMBIIUIEHHOCTH,
pEllICHUE SKCIEPUMEHTAIBHBIX 3a/lady 1o TeMe «BakHeillume HeMeTaUlbl U HX
COCIMHECHUSD.

MeTajibl 4 MX COCAUHEHMSI

OO0mas xapakTEePUCTHKAa XUMHUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
nx nonoxeHus B llepumomuueckon cucreme xumuueckux odiaemeHtoB [l U.
MenaeneeBa u crpoeHusi atomoB. CTpoeHue MeTaiioB. Mertajuindeckas CBA3b U
METAUIMYECKAST ~ KPUCTAUIMYECKAs  PEMIETKA.  OJNEKTPOXMMHUYECKMM Pl
HampspKeHU MeTaiuioB. Ou3ndyeckue U XUMUYECKHE CBOMCTBA MeTauioB. O0miue
criocoObl TOJTydeHUss MeTauioB. [loHATHE O KOpPpPO3WM METaJIOB, OCHOBHBIC
CrocoOBbI 3alTUTHI UX OT KOppo3uu. CruiaBel (CTallb, UYyT'YH, JIOPATIOMUHUN, OpOH32)
U UX IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[[lemounble MeTaiuibl: MoJOKEHHE B [lepnoandeckor CUCTEME XUMHYECKHUX
sanemenToB JI. M. MenaeneeBa, CTpO€HHE UX aTOMOB, HAXOXJICHHUE B MPUPOJIE.
dusnyeckre U XMMUYECKUEe CBOMCTBA (Ha mpumepe HaTpus U Kaius). OKCUAbl U
TUAPOKCHABI HATpusd MW Kanus. [IpuMeHeHue MIEeNOYHBIX METaUIOB W HX
COEUHECHUM.

[IlenouyHo3eMenbHbIE METAJUIBI MAarHUM W KaJIbIMWA: TOJIO)KEHUE B
ITepnognueckoint cucreMe xumuueckux 3yiemeHToB 1. 1. MenaeneeBa, cTpoeHue ux
aTOMOB, HaXOXJeHUE B npupoac. OU3n4ecKnue U XMMUYECKUE CBOMCTBA MArHUS U
Kanblys. BaxkHeime coequHeHus KalbIys (OKCUI, THIPOKCHUI, COJn). JKECTKOCTH
BOJIbI M CTIOCOOBI €€ yCTpaHEeHUSI.

AJTOMUHUN: TIOJI0)keHUE B [lepuoinueckor cCUCTEME XMMUYECKUX SJIEMEHTOB
. . Menneneesa, cTpoeHHE aToma, HaxXOXKICHHE B mnpupone. dusznueckue u
XUMHUYECKHE CBOMCTBA amfOMUHUA. AM(]OTEpHBIE CBOWCTBA OKCHJIA U THIIPOKCUIA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepuognyueckoit cucreMe XUMAYECKUX 3JIEMEHTOB /.
N. MenneneeBa, cTpoeHHE aToMa, HaxoxzacHue B mpupoxae. dusmueckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUIBI U cou xkenesa (1) u xenesa
(IIT), mx cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:



O3HAKOMJIEHHE C oOpasllaMi METAJIOB W CIUIABOB, HX (PU3NYECKUMHU
CBOICTBAMH, M3yUYE€HHE  PE3yJbTATOB  KOPPO3UU  METAJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BHUIEOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJIbI, MPOLECCA TOPEHUS Kelle3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJNB30BAaHHWE  BHAEOMATEPHANOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIuii Ha MOHBI: MarHus, KaJabliusl, aTIOMUHUS, ITUHKa, xkeme3a (1)
u xenesa (III), menu (I), HaOmromeHWEe W ONMKMCAHUE MPOILIECCOB OKPAITUBAHUS
IJJAaMEHH MOHAMU HATpUsl, Kalusig ¢ KaJlblUs (BO3MOXHO HCIOJIb30BAHHE
BUJIEOMATEPHUAIIOB), UCCIIE0BaHE aM(DOTEPHBIX CBOMCTB I'MAPOKCH/IA ATTFOMUHUS U
TUAPOKCHUIA [IMHKA, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4 Mo Teme «Bakneimme
METAJUJIbl U KX COSTUHEHHUS.

XuMHus M OKpPYKAOLIAA cpeaa

BemectBa m marepuansl B NOBCEAHEBHOM »KU3HM 4YelioBeka. besomacHoe
MCIIOJIb30BaHUE BEIIECTB U XUMHUUYECKUX peakiuii B ObITy. [lepBas momolps mpu
XUMUYECKUX 0XKOTaX U OTPaBICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Kawomled cpeabl (MpefenbHas J0mycTUMas
KOHIIeHTpalus BeniecTs, nainee — [1J1K). Ponb Xxumuu B penieHun 3K0JIOTHUYECKUX
npooieMm.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJLIOB, TOJMMEPHBIC
MaTepHUabl).

Mescnpeomemmunie ceéa3u

Peanmnsanysa MeXNpeIMETHBIX CBS3€d INPU H3YYEHHH XUMHHM B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 MCIOJb30BaHME KaK OONUX eCTEeCTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIONUXCS CUCTEMHBIMH JIJISl OT/IEIBHBIX MPEAMETOB
€CTEeCTBEHHO-HAYYHOTO IIMKJIA.

OO0miMe ecTeCTBEeHHO-HAy4YHbIE MOHATHS: Hay4HbIA (DaKkT, THUIIOTE3a, 3aKOH,
TEeOpUs, aHalu3, CHHTE3, KJIacCUPUKalUsi, TMEePUOJIUIHOCTh, HAOIIOIEHNE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEpPEHHUE, MOJENb, SBJICHUE, NAPHUKOBBIMI
ek, TeXHOIOTHS, MaTePUAIIBI.

du3zuka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIIBI,
Paa0aKTUBHOCT, MOJIEKYJIA, ANEKTPUUYECKUI 3apsig, POBOIHUKH,
MOJIYIPOBOJHUKH,  JIUAJIEKTPUKU, (POTORJIEMEHT, BEIIECTBO, TEJI0, OO0bEM,
arperaTHoe COCTOSIHUE BEIIECTBa, ra3, paCTBOP, PACTBOPUMOCTh, KPUCTATTMYECKAsI
pemeéTka, CrjiaBbl, (PU3UYECKUE BEIUYMHBI, €IUHUIIBI U3MEPEHUS, KOCMHYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COJIHIIE.

buonorusi: dorocunres, npixanuwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
ya00peHusi, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTRA.



['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOJIbI, TOJIE3HBIE
UCKOTIaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yJIbTaThl OCBOGHHUS MPOTpaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHUs JOCTUTalOTCs B XOJi€¢ OOyYEeHHs] XUMUU B €IMHCTBE y4eOHOU H
BOCIIUTATEJIBHON JIEATEIIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMUA POCCUMCKUMU
COLIMOKYJIbTYPHBIMH U JYXOBHO-HPaBCTBEHHBIMHU LIEHHOCTSIMH, HPHUHATBIMH B
oOlIECTBE MpaBUJIaMU U HOpPMAaMHU I[OBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOIO3HaHUs, CAMOPA3BUTHUS U COLIMATIA3AIMN O0YYarOIINXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPAXAalOT  T[OTOBHOCTh  OOyYaroLIUXCs
PYKOBOJCTBOBATbCA CHUCTEMOM TO3WUTHUBHBIX LIEHHOCTHBIX OpHWEHTAUUMUd U
pacuIMpeHUe ONbITa AESITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOI'O OTHOWIEHUSI K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAay4YHOMY HAcJIe/IMI0, MOHMMAHMS 3HAYEHUS XUMHUYECKON HAyKH B KU3HH
COBPEMEHHOIr'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHONW HH(pOpMALUEH O
MEPENOBBIX JOCTUKEHUAX W OTKPBITHUSAX MHUPOBOM M OTEUECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTPOICTBE MHUpa U OOIIECTBA;

2) rpaskaaHCKOr0 BOCIIUTAHUS:

OPEACTABICHUS O COLMAJIbHBIX HOpPMax M MpaBUiIaX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIECTBEHHO
MOJIE3HOM, y4eOHOUCCIIEIOBATEIBCKOM, TBOPUECKON U IPYTUX BUIAX ACSITEILHOCTH,
TOTOBHOCTM K pa3HOOOpa3HOM COBMECTHOM J€ATEIbHOCTH MPHU BBITOJIHEHUU
y4eOHBIX, IMO3HABATENIbHBIX 3a7[a4, BBIMIOJIHEHUH XUMHUYECKHUX HKCIIEPUMEHTOB,
CO3IaHUM YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHHUIO ¥ B3aMOIIOMOIIH
B IPOLIECCE 3TOUN yueOHOI AeSATENBHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MTOBEJECHUE U
IIOCTYIIKA CBOMX TOBAPHUILEH C O3ULIUA HPABCTBEHHBIX U MIPABOBBIX HOPM C YUYETOM
OCO3HAHUS MOCIEICTBHUI OCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMSL:

MHPOBO33PEHYECKHUE TIPEJCTABICHUS O BEIIECTBE M XMMHMYECKOM PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKU U COCTABJIAIOIIME
OCHOBY JIJI1 IOHUMAaHUSI CYIIHOCTH HAy4YHOW KapTHUHBI MHpa, MpEJCTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOJIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XUMHUHU B TO3HAHWUH 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHbIE Ha ITOJyYEHUE HOBBIX 3HAHHUU I10
XUMHUHM, HEOOXOIUMBbIE IJisi OOBSACHEHHS] HaOI0JIaeMbIX IPOIIECCOB M SIBJICHUM,
MO3HABATEIbHON, MH(GOPMAIMOHHON M YUTATEIbCKOW KYJIbTYphbl, B TOM YHCIIE
HaBBIKOB CaMOCTOATENbHOM pabdoThl C y4YeOHBIMHM TEKCTaMH, CIPABOYHOM



JUTEPATYPOU, JIOCTYMHBIMU TEXHUYECKHUMH CpEJACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpEC K OOYyYEHHMIO M TMO3HAHUIO, JI0003HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €aMOOOpa3OBaHMIO, NPOEKTHOW U  HCCIEAOBATENIbCKOM
NeSATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBIECHHOCTH W YPOBHS OOYyYECHHS B
JTaJIbHEHIIIEM;

4) popMupoBaHMs KYJbTYPHI 310POBbSI:

OCO3HAHHME [IEHHOCTU YW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKH Ha 3J0pOBbIA 00pa3 »W3HU, OCO3HAHUE IOCIEICTBHI U
HEMPUATUE BPEIHBIX MPUBBIYEK (YHIOTPEOIICHUS AIKOTOJIs, HAPKOTUKOB, KYpEeHUSI),
HEOOXOJMMOCTH COOJIIOJIEHUsSI TpaBwil O0€30MacHOCTH MpH  OOpalieHuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HU,

5) TPyA0BOr0 BOCIIMTAHUSA:

MHTEPEC K MPaKTHUYECKOMY M3yUeHHUIO Tpodeccuil u Tpyaa pa3auyHoro poja,
YBaXXEHUE K TPYAY U pe3yibTaTam TPYI0BOH I€ATeIbHOCTH, B TOM YUCJIE Ha OCHOBE
NPUMEHEHUS  MPEAMETHBIX 3HAHUM MO  XUMHUM, OCO3HAHHBIM  BBIOOP
WHMBUYyAIbHON TPAEKTOPUU MPOJIODKEHHS 00pa30BaHus ¢ yIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHanbHOM NeATeIbHOCTH U Pa3BUTHS HEOOXOUMBIX YMEHUH,
TOTOBHOCTH aIallTUPOBATHCS B MPOPECCUOHAIBHOM CPEJIE;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA

HKOJIOTHYECKH 11eJ1IeCO00pa3HOe OTHOIICHHUE K TPUPOIE KaK UCTOYHUKY >KU3HU
Ha 3emile, OCHOBE €€ CYIEeCTBOBAHMS, MOHMMAHHME ILIEHHOCTU 3J0pPOBOTO H
Oe3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3znyecKkoMy M TCHUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIOICHMUS
npaBuiI 0€30MaCHOTO MOBEJEHUS TPHU paboTe C BEIIECTBAMH, & TAKXKE B CUTYyaIUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJy4YaeMble NPU HU3YYECHUU XUMUHU, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOIIEH MPUPOJHON CPENOH, I MOBBILICHUS
YPOBHSI  DKOJIOTUYECKOM  KyJNbTYpPhl, OCO3HaHUS TJ00aJbHOTO  Xapakrepa
AKOJIOTUUECKUX TMPOOJEM M IMyTed WX PEelIeHUs] MOCPEJCTBOM METOJ0B XHMUH,
HKOJIOTUUECKOTO MBIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHMKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanmpeAMETHBIX pe3yJIbTAaTOB BBIJCISIOT 3HAYUMbBIC IS
dhopMupOBaHUS MUPOBO33PEHUSI OOIIIEHAYYHBIC MOHATHS (3aKOH, TEOPUSl, IPUHITUII,
runoTe3a, (axkT, CUCTeMa, IMPOLECC, OKCIEPUMEHT U JAPYroe.), KOTOpbIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M IMO3BOJIAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEIIOCTHOU



HAyYHOW KapTHUHE MHpA, U YHUBEpCAIbHbIC yueOHbIC NeiCcTBUS (TT03HABATEIBHEIE,
KOMMYHUKATHUBHBIC, DPETYJISITHUBHBIE), KOTOpPBhIE 0OECIEeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILECTBJICHUIO Y4eOHOM
JIEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE y4eOHbIe 1eHCTBUS

Bba3oBble JJoruueckue J1elicTBUA:

YMEHHSI HCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUHU
3HAaHUMN: PACKPBIBATh CMBICI XMUMHUYECKUX MOHITUN (BBIIETSATH UX XapaKTEpPHbIE
MpU3HAKH, YCTaHABIMBAaTh B3aUMOCBSA3b C JIPYTMMHU MOHSITHUSMH), UCIOIb30BaTh
MOHATHS JIJIs1 OOBSICHEHUS OTJENbHBIX (PAKTOB U SBJIICHUMN, BHIOMpATh OCHOBAHUS U
KpUTEpUU IS KIacCU(PUKAIMM XMMHYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUi,
YCTaHABJIMBATh MPUUYUHHO-CIEICTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3YyUYEHUS,
CTPOUTH JIOTUYECKUE PACCYXAECHUS (MHAYKTUBHbBIC, IETyKTHUBHBIE, [0 aHAJIOTHN),
JIeJIaTh BBIBOJIBI M 3aKJIFOYEHUS;

YMEHHE TMPUMEHATH B TIpoIlecCe TO3HAHMUS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJINYECKHE (3HAKOBBIE) MO, UCTIOIb3yEMbIE B XUMUH,
mpeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIE TIPEICTABICHUS —
XUMUYECKUH 3HAaK (CHUMBOJI 3JIEeMEHTa), XUMudeckas (opmylia U ypaBHEHHE
XUMUYECKON peaKIUuu — MPHU PEIICHUN y4eOHO-T03HABAaTEIbHBIX 33/1ad, ¢ YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUM BBIABISTL U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKHX BEIIECTB U XMMUYECKUX PEAKIIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CIEJICTBEHHbIE CBSI3U U
MPOTUBOPEYUHS B U3yUaeMbIX MPOIIECCaX U SBJICHUSIX.

Ba3oBble uccienoBarejbcKne JeCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KAaY€CTBE HHCTPYMEHTA
MO3HAHKSA, & TAK)KE B Ka4€CTBE OCHOBBI JIsl (POPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE
MPaBWIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MpUOOPETEHUE OMNbITa M0 TUIAHUPOBAHUIO, OPTaHU3AIMU U MPOBEACHUIO
YYEHUYECKUX HKCIEPUMEHTOB, yMEHUE Ha0I0JaTh 3a XOJOM IMpolecca,
CaMOCTOATEIBLHO MPOTHO3UPOBATh €ro Pe3yJsbTar, POopMyIHpPOBaTH 00OOIIEHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOTO OIBITA, UCCIICTOBAHUS, COCTABISATH OTUET O
poJeIaHHoN padoTe.

Pabora c undopmanueii:

yMEHUE BBIOMpaATh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUIOB U (POPM Mpe/CTaBICHUS, TTOTYyYaeMyl0 U3 pa3HbIX UCTOYHHUKOB
(Hay4HO-TIOMYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COJAEp)KAaHUS, CIPaBOYHBIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO UH(MOPMAIIHIO;



yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl M 3allpoChl NMPU MOUCKE U OTOOpE
uHMOpPMAIIMM U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX [JISl BBITTOJIHEHHUS
y4eOHBIX U TIO3HABATEIbHBIX 33/1a4 OMPEASIEHHOTO TUTIA, TPHOOPETEHUE OMbITA B
o0acTi MCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHNE KYJIbTYpOH aKTUBHOTO MCTIOIB30BAHMS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSATEIFHO BHIOMPATH ONTUMANBHYIO (POpMY TpeacTaBieHus: nHGpopMauu u
WUTIOCTPUPOBATh pEIIaeMble 3a/Jaddl HECJIOXHBIMA CXEMaMH, JharpaMMaMH,
apyrumu popmamu rpadvKi 1 UX KOMOMHALUSAMY;

YMEHHE HCIOJb30BaTh M AaHAJU3UPOBAaTh B Ipolecce y4yeOHOH u
UCCIIEIOBATENHCKON JEATENHHOCTU MH(DOPMAIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEeNIbCKOTO XO3iCTBa W TPAHCIOPTa HA COCTOSIHHE OKPYKAIOIICH MPHUPOTHON
CpeIbL.

KoMmyHuKaTHBHbBIE YHMBepPCcaJbHbIE YueOHbIe 1elCTBUA:

YMEHHUS 33]1aBaTh BOMPOCHI (B X0JI€ AMAJIOTA U (UJTK) TUCKYCCHUU) TIO CYILIECTBY
oOcyxmaeMol TeMbl, (HOPMYJIUPOBATh CBOU MPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MIPEATIOKEHHOM 3a/1a4H;

YMEHUSI  TPENCTaBIsATh  TOJYyYECHHbIE  pe3yJbTaThl  IMO3HABATEIHLHOMN
JESATEIPHOCTM B YCTHBIX W TMHCHBbMEHHBIX TEKCTaxX; JeiaTh MPE3CHTAILNIO
pe3yIbTAaTOB BBIMOJHEHUS XHMHUYECKOTO JKCTIepUMEHTa (J1abopaTOpPHOTO OIBITA,
1ab0paTopHOIl pabOTHI O UCCIIETOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO MPOEKTA);

yMEHHsI Yy4eOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATENILHOM M KCCIIEJIOBATENIbCKOM  JEATENIbHOCTH  NpU  PEHICHUH
BO3HUKAIOMIUX MPOOJIEM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3unuii (00CyXIeHusi, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI», KOOPIUHALIHS
COBMECTHBIX JIEWCTBUM, ONpEJEICHHEe KPUTEPUEB IO OLEHKE KavyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryjsiTUBHbIE YHHBEpPCAJIbHbIE YUeOHbIE AeiicTBUS:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh e ACSITeNbHOCTH, IUIAHUPOBATD,
OCYILECTBISATh, KOHTPOJIUPOBATh U NMPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JeATEeIbHOCTh, BBIOUpaTh Hanbosee F3(hPeKTUBHBIE CIIOCOOBI pPeIIeHUsT YIeOHBIX U
MO3HABATEeNbHBIX 3a7a4, CaMOCTOSTENIbHO COCTAaBIATh WM KOPPEKTHPOBAThH
IIPEVIOKEHHBIA AJITOPUTM JIEWCTBUWA TP BBINOJHEHWHM 33JaHUA C YYETOM
MOJIYYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBICHHON LEIH, YMEHHE
UCTIOJB30BaTh M aHAJTM3UPOBATh KOHTEKCTHI, IPe/jIaracMbie B yCIOBUH 3aJaHUN.

INMPEAMETHBIE PE3YJIBTATbDI

B cocraBe nmpeaMeTHBIX pE3yJIbTATOB IO OCBOCHHMIO 00S3aTEIbHOIO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW deaepanbHOil paboueld Mporpammoi,
BBIJICTISIIOT: OCBOGHHBIE OOYYArOIIMMHUCSA HAy4YHbIE 3HAHHS, YMEHHUS M CIIOCOOBI



JecTBUH, crnenuduUecKue JIsd TIPEAMETHON 00macTu  «XHUMHS», BHJIBI
JEATEIbHOCTH IO  IOJYYEHHI0 HOBOTO  3HAHUA, €ro HWHTEpIpETaluH,
peoOpa30BaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYAIIHSX.

K xoHIily 00yuenus B 9 kjacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIMXCS YMEHUH:

e PpACKpBIBaTh CMBICI OCHOBHBIX XHUMHYECKHUX MOHATHUNA: XUMHUYECKH
AJIEMEHT, aTOM, MOJIEKyJa, HWOH, KAaTHOH, AaHWUOH, MPOCTOE BEUIECTBO,
CI0>KHOE BEIIECTBO, BAJCHTHOCTb, >SJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUIECKasi CBS3b, TEIIOBOM A(PexT
peakuud, MOJb, MOJISPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, SJICKTPOJUTUYECKAS JIUCCOLMALNS, PEAKIIMU HOHHOIO
oOMeHa, KaTtaJiu3aTop, XHUMHYECKOE€ paBHOBECHE, OOpaTHUMble U
HEOOpaTUMBbIE pPEaKIMHM, OKHUCIHTEIbHO-BOCCTAHOBUTEIIbHBIE PEaKIINH,
OKHCIIUTEIb, BOCCTAHOBUTEIIb, OKUCICHHE U BOCCTAHOBIICHHE, aJUIOTPOIN,
aM(OoTepHOCTb, XUMHUYECKast CBSI3b (xoBaseHTHAsI, HMOHHaA,
METAJTUYECKAs ), KpUCTAIUTMYECKAS PEMIETKA, KOPPO3HS METAJIJIOB, CILJIABbI,
CKOPOCTb XMMHUYECKOW peakluu, MPEeAebHO IOMYyCTUMAs KOHILIEHTPALIHs
ITJIK BemiecTBa;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHSITUH W
MPUMEHSITh 3TU OHSTHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAILICHUII;

e HCIONBH30BaTh XHWMHUYECKYI) CHUMBOJHMKY JUIsI COCTaBJICHHS (HOPMYT
BEILECTB U YPABHEHUI XUMHUUYECKUX PEAKLINIA;

e OMNpEENsATh BAJICHTHOCTh U CTETICHb OKUCIICHHUS XUMUYECKUX 2JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTpPENIENIEHHOMY KJIACCY COEIWHEHUW 1o ¢opMmyriaMm, BHI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, HOHHAs, META/NIMYECKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOPAX HEOPTaHMYECKUX COCIMHEHUH, TUIl KPUCTATIMUYECKON
PEIETKN KOHKPETHOT'O BEIIECTBA;

e packpeiBaTh cmbich Ilepuogumueckoro 3akona JI. M. MengeneeBa u
JEMOHCTPUPOBATh €ro TOHUMAHME: OIUCHIBATh M XapaKTEPU30BaTh
Tabnuunyto Gopmy Ilepuoandeckoit CUCTEMbl XUMHUUYECKUX 3JIEMEHTOB:
paznuyaTh TOHATHSA «TJaBHas moarpymma (A-rpynma)y u «moOodHas
noarpynmna (b-rpymnma)», maneie u OoJibllIM€ TEPHOJIbI, COOTHOCHUTH
0003Ha4YeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabHIIe, C YUCTOBBIMU
XapaKTepUCTUKAMHU CTPOCHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsn  sApa, OO0IIee YHCIO DJIIEKTPOHOB M paclpelesieHHe WX IO
AJNIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU



CBOMCTB 3JIEMEHTOB M HMX COCJAMHEHUN B IMpeiesiax MallbIX NEePHOJ0B U
TJIaBHBIX MOJATPYII C YYETOM CTPOSHUS UX aTOMOB;

KJIacCU(PUIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKUE PEAKUUU (MO0 YUCIY M COCTAaBY YYAaCTBYIOIIMX B peakUUU
BEIIECTB, MO TEIUIOBOMY 3(P(EKTy, IO U3MEHEHHUIO CTEIEeHEW OKHCIIECHUS
XUMHUYECKUX JIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATh) OOIIME W CHeNUPUUECKUE XUMUYECKHUE
CBOMCTBAa NPOCTBIX W CIOXHBIX BELIECTB, MOJATBEpPXkAasi OINHUCAHUE
MpUMEPaMH MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKInii;

COCTaBIIITh YPABHEHUS AJIEKTPOJIUTHUYECKOM JHUCCOIMALUMU  KUCIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMeHa, YypaBHEHMsS peakUui, TMOATBEPKAAOIINX CYIIECTBOBAaHUE
TEeHETHUYECKOM CBSI3U MEXK/Ty BEIIeCTBAMH PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCJIMTEIbHO-BOCCTAHOBUTENIBHBIX —pPEaKIUi
MOCPEJICTBOM COCTABIJICHHSI 3JIEKTPOHHOTO OajaHca 3TUX PeaKUuid;
IIPOTHO3UPOBAaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX CTPOCHMS,
BO3MOXHOCTH TIPOTEKAHHMS XUMHUYECKUX IMPEBpAIlCHU B Ppa3IMYHBIX
YCIOBHUSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO [IOJIF0 XHMHYECKOTO »3JeMeHTa Mo (opMysie COEAMHEHUS,
MacCOBYIO JIOJIIO BEIIIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO
XMMUYECKOU pEaKInH;

coOJII01aTh IPaBUIIa MMOJIb30BaHUS XUMUYECKON TOCYI0M U Ta00paTOPHBIM
o0opyJoBaHMEM, a TaKXe TpaBWia OOpamieHus ¢ BelecTBaMu B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JabOpaTOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka 1 yriaekucioro rasa);

MIPOBOJIUTH PEAKIINHU, TTOATBEPIKIAIONTNE KaYECTBEHHBIN COCTAaB Pa3IMYHBIX
BEIIECTB: PACMO3HABaTh OMNBITHBIM NYTEM XJIOPUA-, OpOMHI-, HOIU-,
KkapOoHart-, (docdar-, cunmkar-, cyiabdar-, THAPOKCUI-UOHBI, KAaTHOHBI
aMMOHHUS W WOHBl WM3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIIHWE B BOJHBIX
pPacTBOpaxX HEOPraHUYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIMH MBICIUTEIBHON JAESTENHHOCTU — aHAIIU3 U
CUHTE3, CpaBHEHHUE, 0000IEHNEe, CUCTEMATU3alINIO, BBISIBIICHUE IPUUYUHHO-
CJIEICTBEHHBIX CBSI3€M — JIJISl U3yUYEHUs CBOMCTB BEIIECTB U XMMHUYECKHX
peakiuii, €CTeCTBEHHO-HAyYHbIE METOJbl IO3HaHWS — HaOJII0JeHHE,
U3MEpEeHUe, MOICIMPOBAHUE, SKCIIEPUMEHT (PeaibHbIi U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

9 KUIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
HaunmMeHoBaHue pa3iesioB U TeM (uu¢posbie
Ne i/m P KonTpoubHbI IIpakTHyeckue op :
NPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
e padoThbl padoThI
pecypchl
Pa3nes 1. BemecTBo 1 XMMHYeCKHe peaKIIUH
11 [ToBTOpeHue u yroyOnenue 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3/eoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DNEeKTPOMTHYECKAs JUCCOIUAIIHSL. 2 | | bubnmoreka [JOK
' XUMUYECKUE PEAKIIMU B PACTBOpaAx https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasuibl M X cOeIMHEHHS
21 OO1m1ast XxapaKTepUCTHKA XUMUYECKHX 4 1 bu6nuorexa [IOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u e€ 6 Bubmmorexa [IOK
) py - -eP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO6mas xapakTepucTUKa XUMHUYECKIX
2.3 anemMeHToB VA-rpynnsl. A3ot, hochop u ux 7 1 brbmorexa [TOK
) PYTITHL. ’ p https://m.edsoo.ru/7f41a636
COEIMHEHHUS
OO6m1ast XxapakTepruCTUKa XUMUUYECKHIX
2.4 aneMeHToB [VA NIbl. YTIEpoa U 8 1 2 bubmmorexa [IOK
' . Py ' poaL https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETMHEHUS



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

Hroro no pazgeny

25

Pa3zngena 3. Mera/LiIbl M X COeIMHEHUSA

. bu6mmoreka [IOK
3.1 Obmwie cBoficTsa METAIIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxueiimue MeTamibl 1 UX COEIUHEHUS 16 hitps://m.cdsoo.rw/7f412636
Hroro no pazgeny 20
Pazgea 4. Xumus U OKpyKamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B )KU3HU YeJI0BEKA 3 bubmorexa LOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubmmorexa TIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

9 KUIIACC
Kosan4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoxka Koutpoasbnbie | IlpakTuueckue
n/n Bcero u3yyeHnusi | oOpasoBaTejibHbIE
padoThI padoTsbI
pecypchl

| Krnaccudukanus u HOMEHKIATypa | bubnmnorexa [JOK
HEOPraHWYECKUX COCIUHEHUI https://m.edsoo.ru/00adb7e2
Ilepnonnueckuil 3aKOH.

) Ilepuonnueckas cucrema 1 bubnuoreka [IOK
XUMUYECKUX d7eMeHToB /I, W. https://m.edsoo.ru/00adb59e
MenneneeBa

3 Knaccudukanus XuMHIeCKUX 1 bubnumorexa [IOK
peaxkuuii https://m.edso00.ru/00adb6b6

4 CKOpOCTh XUMHYECKUX PEAKIIHI. 1 bubnuorexa [JOK
Karanmms https://m.edsoo.ru/00adbac6

5 O060011eHre U cucTeMaTu3alus |
3HAHUI
Konrponsnas padora Nel mo teme

6 «IloBTOpEHue u yriyOnaeHue 3HaHUM 1 1
OCHOBHBIX Pa3/IelioB Kypca 8
KJ1acca»

7 DNEKTPONUTHYECKAS AUCCOLUALIMSL. | bu6nuoreka [IOK
CunbHble U crabble AIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

2 OCHOBHBIE MOJIOKEHUH TEOPUHU 1 bubnnoreka [JOK
AIEKTPOIUTUYECKON AUCCOLMALINU https://m.edsoo.ru/00adbcb0

9 XUMUYECKHX CBOMCTBA KUCIIOT, KaK 1 bubmmnorexa [JOK



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb59e

3JIEKTPOJIUTOB https://m.edsoo.ru/00adbe9a

10 XUMHUYECKHEe CBOMCTBA OCHOBAHUM, bubmuoreka [JOK
KaK 3JIEKTPOJINTOB https://m.edsoo.ru/00add5d8

1 XUMHUYECKHE CBOMCTBA COJIEH Kak bubmuoreka [JOK
3JIEKTPOJIUTOB https://m.edsoo.ru/00add8b2

bu6mmoreka [JOK

12 r i

HAPOIHS conen https://m.edsoo.ru/00add9d4
OKuUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [JOK

13
peakuuu https://m.edsoo.ru/00adcade
ITpakTuyeckas padora Ne 1.

14 «Pelienre 3KkcepuMEHTAIIBHBIX bubmorexa HOK

p https://m.edsoo.ru/00addbfa
3aa9»

15 O000111eHIE U CUCTEMATU3ALIUS bu6mmoreka [{OK
3HaHUHI https://m.edsoo.ru/00addd12
Kontponbhas paborta Ne2 o teme

16 «DIIEKTPOIUTHIECKAS TUCCOIHAITHS bubmorexa [JOK

P g AT https://m.edsoo.ru/00addec0
XHUMUYECKUE PEAKIIMU B PACTBOPAX»

17 OO0mmas xapakTepucTUKa bubnmoreka [JOK
HEMETAJJIOB https://m.edsoo.ru/00adc28¢c

13 OO1mas xapakTepUCTUKA SJIEMEHTOB bubnnorexa [JOK
VIIA-rpynnsl - rajJoreHos. https://m.edsoo.ru/00addfe2

19 CoenuHeHUs rajJoreHoB bubmorexa HOK

A https://m.edsoo.ru/00add448
[TpakTuyeckas pabora Ne 2 o Teme
20 «ITomy4yeHue CONSTHOM KUCIOTHI bubmorexa HOK
Y . _ ’ https://m.edsoo.ru/00ade348
U3yuyeHue e€ CBOUCTB»
71 OO11as xapakTepUCTHUKA SJIEMEHTOB bubnnoreka [JOK

VIA-rpynnel - xanpkoreHon. Cepa

https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adbe9a

CepoBoziopoj1, CTpOEHHUE,

bu6mmoreka [{OK

22 3UYECKHE ecKue
u \I,/Iq KCHC T XHFMITICCKH https://m.edsoo.ru/00ade802
cBoiictBa. Cynbhuibl
Oxcuppl cepbl. CepHasi KUCIIOTA,

23 ¢buznyecKkue 1 XuMHU4ECKHEe bubamorexa [HOK

. https://m.edsoo.ru/00adea28
CBOICTBa, IPUMEHEHNE
IIpakTnueckas padora Ne 3 o Teme
24 «W3yuenne CBOMCTB CepHOM bubmorexa LIOK
M p https://m.edsoo.ru/00adf180
KHCJIOTED»
OO01mas XxapakTepUCTHUKA SIIEMEHTOB
VA-rpynmnsl. A30T,

25 acIpocTpaHeHHe B IPUPOJIE bubmorexa LIOK
pactpoctp pHpoZe, https://m.edsoo.ru/00adeea6
¢busnvecKkre 1 XUMHYECKUE
CBOMCTBA
AMMuak, ero puznyecKue u

26 XHUMHUYECKHE CBOMCTBA, ITOJIyYeHUE U bubmorexa LOK

’ y https://m.edsoo.ru/00adf004
npumeHenue. Coau aMMOHUS
[TpakTrueckas pabota Ne 4 o Teme
27 "[TonyueHust aMMHaKa U U3y4eHUE bubmmorexa [OK
y . " y https://m.edsoo.ru/00ade488
€ro CBOWMCTB
28 KucnoponHsle coenuHeHUs a30Ta bubmmorexa [OK
PO a https://m.edsoo.ru/00adf306
dochop. Okxcun bochopa (V) u
29 (bocg))o pHaH KI/ICJ'I((I))Ta (b(byl?sn(qezzxne u bubmmorexa [JOK
p L https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOIYyYEHUE
OO011ast XapaKTEPUCTHKA DIIEMEHTOB
tHas xaparrep Bubmorexa LIOK
30 IA-rpynmsl. Yriepon,

pacnpocTpaHeHUE B IPUPOJIE,

https://m.edsoo.ru/00adfd9c



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adf68a

(bU3HYeCcKre U XUMHYECKUE
CBOICTBa

Kucnoponueie coequnenns

bu6mmorexa [JOK

31
yriaepozna https://m.edsoo.ru/00ade104
IIpakTnueckas padora Ne 4 o reme
1 "IlosrydyeHune yriekuciioro rasa. bubnuoreka [IOK
KauecTBenHnas peakuus Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-1oH"
bu6nmorexa [JOK
33 VYrieBoaopo
[JICBOIOPOBE https://m.edsoo.ru/00ae006¢
34 Kucnoponoconepxkaniue bubnuoreka [IOK
OPTaHUYECKHUE COEAUHEHUS https://m.edsoo.ru/00ade64a
35 Kpemuuii u ero coequHeHUst bubnnorexa [IOK
b A https://m.edsoo.ru/00ae080a
36 CwinkaTHas IIPOMBIIIIEHHOCTE buGnnorexa [IOK
p https://m.edsoo.ru/00adec8a
bubnnoreka [IOK
37 I1
Oy HCHHIE HEMETAILIOB https://m.edsoo.ru/00adec8a
[Tonydyenue BakHENIINX
38 XUMHUYECKHUX COeTUHEHUN bubmmorexa LHOK
& https://m.edsoo.ru/00adf518
HEMETAIJIOB
[IpaxTuueckas padora Ne 5.
39 Pemenue skcriepuMeHTaIbHBIX bubmumorexa [IOK
3a7a4 o teMe «Baxxneiimme https://m.edsoo.ru/00ac0bf2
HEMETAJUIBl U UX COEINHEHUI
[TepBoHaYaIbHBIE TOHATHS 00
bu6mmorexa [JOK
40 OpraHMYECKHX BEIIECTBAX KaK O

COEIMHEHMSIX yIiepoa

https://m.edsoo.ru/00ae054¢e



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

O0001IeHE ¥ CUCTEMAaTA3AIIHUSA

41 .
3HAHUU
KonrponsHas padora Ne3 o teme

42 «Baxneimne HeMeTamIbl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0el8
COCTUHCHHUS
OOm1ast xapaKTepUCTHKA
XUMHYECKUX AJIEMEHTOB —

13 MeTaJIoB. MeTajinueckas CBs3b U bubmuoreka [JOK
METAJUINYECKAasi KPUCTAJIINIECKAsI https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJIJIOB
XUMHUYECKHE CBOMCTBA METAJIIIOB.

44 DIIEKTPOXUMHUYCCKHUU Ps, bubmorexa HOK

P o P https://m.edsoo.ru/00ael 156
HaIpsKEHUH METaJIOB

45 OO1as xapakTepUCTUKA SIIEMEHTOB bubnnorexa [IOK
[A-rpynmsl https://m.edsoo.ru/00ael1156

46 OO11as xapakTepUCTHUKA SJIEMEHTOB bubmmorexa [JOK
ITA-rpynmst https://m.edsoo.ru/00adfc20

47 JKécTKkoCTh BOJBI U CIOCOOEI €€ bubmnoreka [HOK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme

48 "YKEcTKOCTL BOIBI 1 METOEI €€ bubmmorexa LHOK

" https://m.edsoo.ru/00aelae8
YCTpaHCHUS
bubmnoreka [IOK
49 AIOMUHMHN 1 €r0 COeTMHEHUS
g https://m.edsoo.ru/00aelc64
bubmnoreka [IOK
50 Keneso u ero coeaune
neso mer AMHCHIA https://m.edsoo.ru/00ae1d86
51 [MpakTrueckas padora Ne 7. bubnmnoreka LIOK



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1886
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

Pemenne OKCIICPUMCHTAJIBHBIX
3aaa4 110 TEMC «MeTamsl ¥ UX
COCOUHCHU

https://m.edsoo.ru/00ae3de8

57 Koppo3us meTaninos u crnocoosl bubnuorexa [IOK
3aIUTHI OT HEE https://m.edsoo.ru/00ael5e8
53 Mertainsl B npupojie. [lonstue o bubnuoreka [IOK
METAJLLy I https://m.edsoo.ru/00ae15¢e8
54 Beruncienus no ypaBHeHUAM bu6nuoreka [IOK
XUMHUUYECKUX PEAKIUI https://m.edsoo.ru/00ae1750
55 O06001IeHE U cCUCTEMAaTA3aIIUS
3HAaHUU
Kontponbnas pabora Ne4 o teme
56 «BaxHennme MeTaJlibl U UX
COEIMHEHHUS
57 XUMHWYECKUN COCTaB TUTAaHETHI bubmuoreka [JOK
3emuts https://m.edsoo.ru/00adfebe
XHUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
58 .
OKPYKAroLIeH Cpeibl https://m.edsoo.ru/00ae4270
59 OxpaHa okpy>Karouei cpesibl oT bubnnorexa [IOK
XUMHUYECKOI0 3arpA3HEHUS https://m.edsoo.ru/00ae1278
60 BemecTBa u Mmatepuansl B bu6mmoreka [IOK
MOBCEIHEBHOMN KU3HU YeJIOBEKA https://m.edsoo.ru/00ae3f50
bu6mmoreka [IOK
61 X
MMIHECKHC peakitin https://m.edsoo.ru/00aec14b2
62 OCHOBBI HEOPraHUYECKON XUMUU bubmmorexa [TOK
p https://m.edsoo.ru/00ae14b2
63 KauecTBeHHBIE peaKIIMM HAa HOHBI U bubnuorexa [IOK

HCKOTOPBIC ra3006pa3HHe BCIICCTBA

https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae1278
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https://m.edsoo.ru/00ae15e8
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https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00adfebe

64 O00011eH1E 3HAHUI 10 | bu6mmoreka [{OK
MPONJIEHHBIM TEMaM https://m.edsoo.ru/00ae35¢e6
65 PesepBHbIil ypok. O6001IeHNE U | bubmmorexa [JOK
cHUCTEMaTH3aIusl 3HAaHUM https://m.edsoo.ru/00ae4270
66 PezepaHslil ypok. O600mmenue u 1 bubnuoreka IIOK
cUCTEeMaTHu3alus 3HaHUMN https://m.edsoo.ru/00ae0d0a
67 PesepBHbIit ypok. O6001IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c¢
68 PesepBHblit ypok. O6001IeHNE U | bubnuorexa [JOK
cucTeMaTu3anug 3HaHUU https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Xumus, 9 knacc/ ['abpuensia O.C., Octpoymos WU.T"., Cnaakos C.A.,

AxkmmonepHoe obuiectBo «M3narensctBo «IIpocBemienue

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

http://gotourl.ru/10730

http://gotourl.ru/10731

http://gotourl.ru/10733

http://gotourl.ru/10735

http://gotourl.ru/10740

http://gotourl.ru/10755

http://gotourl.ru/10762

http://gotourl.ru/10764

http://gotourl.ru/10
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