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HNOACHUTEJBHAS 3AIIUMCKA

[Iporpamma o XMMHH Ha yPOBHE OCHOBHOT'O OOLIEro 00pa30BaHus COCTABIICHA Ha
OCHOBE TpeOOBaHMM K pe3yJabTaTaM OCBOEHUS OCHOBHOM 0O0Opa3oBaTebHOM
MpOrpaMMbl OCHOBHOTO o011ero oopaszoBanus, npeactaBieHHsix B @I'OC 000, a
TaK)K€ Ha OCHOBe (enepalibHON padodeil mporpaMMbl BOCIUTAHUS U C YU4ETOM
KOHLEMIMK TpernojaBaHus yd4eOHOro mnpeamera «XuMus» B 00pa3zoBaTeNIbHBIX
opranusanusax Poccuiickon @enepanuu.

[Iporpamma mo XxuMuu [1a€T NpEACTaBICHUE O LENsAX, oOLeH cTpaTeruu
oOydeHHMs, BOCIHMTAHHUS M Pa3BUTUS OOYYAIOUIMXCS CPEACTBAMH Y4eOHOTrO
npeamera, YCTaHaBJIMBAET o0s3aTenbHOe MIPEAMETHOE COJIepKaHue,
IpPEAYCMATPUBAET PACHPEACIICHUE €r0 IO KjaccaM M CTPYKTYpUPOBAaHHUE IIO
paszenaM M TeMaM IPOrpaMMbl 0 XHMHUH, OIPEIEISAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEPUCTUKHU COZIEp/KaHMUS, PEKOMEHAYEMYIO
[OCJIEIOBATENIBHOCTh ~ M3YYEHUSI XUMHUHM C  YYETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM  Y4eOHOro  Tpolecca, BO3PACTHBIX
0cOOEHHOCTEW O00ydYarouuxcsi, ONpenensieT BO3MOXKHOCTH —MpeaMera  JUis
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHWE XWMHUH CIY>)KHT OCHOBOW uisi (OpPMHpPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U 3KOJOTMYECKON 0€30MMacHOCTH, IPOOJIEM 3IpaBOOXPAHEHMUS.

N3yuyenne xumuu:

CHOCOOCTBYET  pealu3ald  BO3MOXKHOCTEM  Jjsi  caMOpa3BUTHA U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 0011 1 ()YHKIIMOHAIBHOW I'PaMOTHOCTH,

BHOCUT BKJaJ B (POPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIHOCOOHOCTEM
OOy4aroUIuXxcs, HAaBBIKOB WX CAMOCTOSITEIbHOW Y4eOHOM  J1eATeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEITHEBHOM JKM3HHU, TaK U B MPO(PECCUOHATBHON 1eATEIbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3TJIA1A HA €AUHCTBO NPUPOABI U YEJIOBEKA, SBIIIETCS OTBETCTBEHHBIM
3TanoM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOW IPAMOTHOCTH 00 y4YaroIINXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K E€CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ] B HKOJIOTUMYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruyecku
aJanTUPOBAaHHBIM OTpakeHHneM 0a30BOM HAYKH XMMHM Ha ONPENEIEHHOM JTarne eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
HNOHSTHA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMHUYECKOM
peakuuu. OO0e d3TU CHCTEMBl CTPYKTYPHO OPraHU30BaHbl 10 MPUHIIMITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIONHSS QYHKIIMH OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMUYECKON COCTaBISAIOIIECH HAYYHOW KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM NPUPOJIbl, HIEHHOCTHOIO OTHOILIEHUS K HAYyYHOMY 3HAHHMIO U METO/IaM
MO3HAHUS B Hayke. M3yueHune XUMHUU MPOUCXOAHUT C MPUBICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX MpeameToB: «Okpyxarouuit mup», «buomorus. 5—7
Kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWNA OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JEeSATENbHOCTH YEI0BEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHbI. 3a/1a4a
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUHM CHCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3blka HAyKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHHUH BEIICCTB M XMMHYCCKUX PEAKIINi, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATECIIBHBIX YMEHUN U MX IPUMECHEHHUH B YI€OHO-
MO3HABATEIBLHON U y4eOHO-UCCIIEI0BATENbCKON E€ATEIbHOCTH, OCBOEHUU MPABUJI
0e30MmacHOro o0paIieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HauYEHUE MPUOOPENN TaKHUe Led, KaK:

— (¢$opMUpOBaHHWE WHTEIUICKTYyaJbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPEIICHUH,
CHIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

— HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe TMPHOOIICHUE
O0yJarolMXcs K CaMOCTOSITEIBHON MO3HABATENIIBHON AESITENbHOCTH, HAYYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIOCOOHOCTEH K
XHUMHWH;

— o0ecrniedueHne yCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OTbITa Pa3HOOOPA3HOW NEATEIHHOCTH, IMO3HAHWS M CaMOIIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUCHUC IS
Pa3IUYHBIX BUOB JICITCILHOCTH,

— ¢opmupoBaHue oOImIeH (QYHKIIMOHATBPHOW U E€CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIeM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITENBHOCTH;

— ¢opMmupoBaHHE Yy OOYYalOIUXCS TYMaHHUCTUYECKHX OTHOULICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuUis M HAMPaBICHHOCTH JaTbHEHUIIETO
o0yJeHHUS.

OO611ee uncio 4acoB, OTBEIEHHBIX /1T U3YUYCHHSI XUMHUH HA YPOBHE OCHOBHOTO
obmero obOpa3zoBanus, coctaBiser 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).

9 KIIACC

BemrecTBO 1 XUMHYECKas peaKkuus

[Tepunoanueckuit 3akoH. [lepruoanyeckas cucTeMa XUMAYECKUX 3JIEMEHTOB /.
N. MengeneeBa. CtpoeHne atoMOB. 3aKOHOMEPHOCTH B H3MEHEHUH CBOWCTB
XUMHUYECKHUX JIEMEHTOB NIEPBBIX TPEX MEPUOJIOB, Kausl, KAJIbLHI U UX COCTUHEHU I



B COOTBETCTBUM C IIOJIOKEHHEM DJJeMEeHTOB B llepuomuyeckon cucreMe u
CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJBI XMUMHYECKOW CBSI3H. THIIBI KPUCTAIMYECKHAX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIIMYECKON PELIETKU U
BUJIa XUMUYECKOU CBS3U.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEUIECTB. XHUMHUYECKHUE
CBOMCTBA BEILECTB, OTHOCAIIMXCS K pPa3JIMYHBIM KjIaccaM HEOPraHUYEeCKUuX
COCMHEHUM, TEHETUYECKAs CBSA3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanus XuMUYecKUX peakuii Mo pa3audHbIM MPU3HaKaM (110 YUCTy
U COCTaBy YYacTBYIOUIMX B pPEAKIMU BEIIECTB, MO TeIIoBoMY 3(ddekrty, 1o
U3MEHEHMIO CTETICHEW OKMCIEHHUS XMMUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTHU, IO
YyYacTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaAKIMHU, TEPMOXUMHUYECKHUE
YPaBHEHUS.

[lonsitTue o ckopoctu xumuueckodl peakuuu. [lonstre 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKHX peakiusix. [loHATHEe O TOMOTeHHBIX M TeTepPOreHHBIX
peakuusx. llonstue o karamuse. [IoHsaTHe 0 XuMHuueckoM paBHoBecuu. DaKTOPHI,
BIMAIOIIAE HA CKOPOCTh XMMHUYECKOM pEAKUMH U II0JIO)KEHUE XUMHUYECKOIo

paBHOBECHS.
OKHCITUTENBPHO-BOCCTAHOBUTEIBHBIE  PEaKIMM,  DJIEKTPOHHBIM  OanaHc
OKHUCJIUTENIbHO-BOCCTAHOBUTENIBHON  PEaKIIHH. CocraBieHue  ypaBHEHHI

OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKLIHMIl € HUCIOJB30BAaHUEM METOAA
ANEKTPOHHOTO OallaHca.

Teopust 3IEKTPOIUTHUECKON AUCCONUALNH. DIEKTPOIUTHI U HEAIEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHH3M JUCCOLMALMM BELIECTB C PA3IUYHBIMU BHIIAMU
XuMH4eckon cBsa3u. Ctenens aucconuanuu. CUIbHBIE U ClIa0ble DJIEKTPOJIUTHI.

Peakiiuu nonHoro ooMeHa. Y clioBUsI MPOTEKAHUS PEaKIIM HOHHOTO OOMEHa,
NOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakuuid. CBOHCTBA KHUCIOT,
OCHOBAHHUI U COJIEH B CBETE MPECTABICHUN 00 AIEKTPOTUTUICCKOMN TUCCOIUAIUH.
KauecTBenHnble peakiiuu Ha HOHBI. [IOHSITHE O THAPOIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMUA KPUCTAIUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIIECTB — METAJIOB M HEeMeTauioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xmopua HaTpus), UCCIEAOBAHNE 3aBUCUMOCTH CKOPOCTU XUMUYECKON pEaKINK OT
BO3JICHCTBHSL  PA3NUYHBIX  (PAKTOPOB, HCCIECNOBAHHUE  DIIEKTPOMPOBOTHOCTH
PacTBOPOB BEUIECTB, Mpoliecca TUCCOLUAINHT KUCIIOT, 1IeJI0Yel U coyiei (BOZMOKHO
WCIIOJIb30BaHUE BHJIEO MaTEpPHATOB), MPOBEIACHUE OIBITOB, WIUTIOCTPUPYIOLIUX
MpU3HAKH TPOTEKAHWS peakiuii HWOHHOro oOmeHa (oOpa3oBaHWE OCalKa,
BbIJICJIEHUE Ta3a, oOpa3oBaHUE BOJbI), OMNbBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUui (TOpeHue, peakluu pas3iioKeHHUS,



COCIMHEHUsA), PpACMO3HABAHUE HEOPraHUYECKUX  BEIIECTB C  MOMOIIBIO
KaueCTBEHHBIX PEAKIIMA Ha MOHBI, PEIICHUE IKCIIEPUMEHTAIbHBIX 3a]1a4.

HeMmeTaibl U MX coeTMHEHUS

OO6masi xapakTepucTHKa rajaoreHoB. (OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (uanyeckue CBOMCTBA MPOCTHIX
BEILIECTB — raJIOT€HOB. XMMHUUECKUE CBOMCTBA HA MTpUMeEpe XJiopa (B3auMOJICUCTBUE
C MeTaJUlaMH, HeMeTalylaMu, Ienodamu). Xiopoojgopon. ConsiHas KHUCIIOTa,
XUMHYECKHE CBOMCTBA, IIOJIy4YEHHE, NpuUMEHeHue. JlelcTtBue xjaopa |
XJIOPOBOJIOPO/Ia HA OPraHU3M ueioBeka. BakHelme XIopuasl U UX HaX0XKICHUE B
IpUpOJIE.

O6mas xapaktepucTtuka 3memMeHTOB VIA-rpymnmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble CTereHu okuciieHus. CtpoeHue U (PU3NUYECKHUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCJIOPOAA U Cephbl. AJUIOTPONHBIE MOIU(PUKAIIMKY KUCIOPOa
U cepbl. XuMU4Yeckre cBoicTBa cepbl. CepoBOAOpPOa, CTpoeHHUE, (HU3UYECKHE U
XuMu4eckue cBorcTBa. OKCHIBI CepPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIIOB.
CepHas kuciorta, Gu3nyecKue 1 XMMUIECKHUE CBOMCTBA (00IIIHME KaK MPeICTaBUTEIIsI
KJlacca KHUCJIOT U crnenuduueckue). XUMHUUECKUE PEaKIUM, JekKallue B OCHOBE
POMBIIIIJIEHHOTO CIOco0a TMOJMyYeHHUs CEpHOM KHUCIOTHL. [IpumeHeHue cepHOM
kucnoTbl. ConM CepHOM KHCIOThI, KadyeCTBEHHas peaklus Ha Cyiab(haT-HoH.
Haxoxnenue ceppl U €€ COeNMHEHUN B NpUpoJe. XUMUYECKOE 3arpsi3HEHUE
OKpYXalolel Cpellbl COCTUHEHUSIMU Cepbl (KUCIOTHBIE IOXKIM, 3arpsi3HEHHE
BO3/IyXa U BOJAOEMOB), CIOCOOBI €T0 MPEIOTBPAIECHUS.

OO6mast xapakTepucTuka 3J1eMeHTOB VA-rpymnmbl. OcOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHUS. A30T, pacIpOCTPAHEHHE B MPHUPOJE,
dusznueckre U XuMU4Yeckue cBoiicTBa. KpyroBopoT azota B mpupojae. AMMHAK, €ro
dusznueckre U XMMHUYECKHUE CBOMCTBA, MOdyueHne u npuMenenne. Conu aMMOHHUS,
X QU3NYECKHe U XMMHYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHHS. A30THasg KHCIOTa, €€ TojydeHue, PU3MUecKre W XUMHUYECKHE
cBoiicTBa (0OmME Kak TMPEACTaBUTENsS KJlacca KUCIOT M CHEIUpUYECKHE).
Hcrnonp30BaHne HUTPATOB U COJICH aMMOHHUSI B KaU€CTBE MUHEPAIBHBIX YI00pCHUIA.
XHUMHUYECKOE 3arpsi3HEHHE OKPYKAOUIEH Cpellbl COEIMHEHUSIMU a30Ta (KUCIOTHBIE
JIOKTM, 3arps3HEHUE BO3Ayxa, MOYBBI U BOA0EMOB). Docdop, amioTpornHbie
moaudukamuu docdopa, uznyeckue u xumudeckue cpoiictBa. Okcun Gocdopa
(V) u dochopHas kuciaora, Qpusnueckue M XHMHUYCCKHE CBOWCTBA, IMOJyYCHHE.
Hcnonp3oBanue ¢hochaToB B KaueCTBE MUHEPATBHBIX yI0OPECHHUIA.

O6mrast xapaktepuctuka 3meMeHToB [VA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTETICHN OKUCIICHUS. Y TJIEPO/1, aJUTOTPOITHBIC MOTA(DUKAITNH,
pacrpocTpaHeHue B npupoje, Gu3nyeckue U XUMUYECKHUe CBOMCTBA. AJicopOIusi.
Kpyrosopor yrinepoga B mnpupoge. Oxkcuibl yriepona, uX (QU3HMYECKUE U



XUMUYECKHUE CBOWCTBA, JCHCTBHE HA IKUBBIE OPraHU3MBI, MOIyYEHUE W
pUMEHEHUE. DKOJIOrMYecKue MpoOsieMbl, CBA3aHHbIE C OKcHaoM yriepona (IV),
TUMoTe3a TI00aTbHOTO MOTEIUICHUS KiIuMaTa, MapHUKOBBIA 3¢ (deKT. YroiapHas
KACIOTa U €€ CoNMu, WX (U3MUECKHEe M XMMHYECKHE CBOWCTBA, IMOJYyYCHHUE H
npumeHenue. KauecTBeHHass peakiuss Ha KapOoHaT-woHbL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, POMBIIINIEHHOCTH M CETLCKOM XO35HCTBE.

[lepBoHavanbHBIC MOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSAMHEHUSAX
yriepoja (MeTaH, 3TaH, STUJICH, alleTHIICH, 3TaHOJI, TIUIEPHUH, YKCYCHAsl KHCIIOTa).
[lpuponHble WCTOYHWUKUA YIICBOIOPOAOB (Yrojb, NPUPOAHBIA Ta3, HEPTH),
OPOAYKThl UX mNepepaboTku (O€H3MH), UX pOdb B OBITY U MPOMBIIUICHHOCTH.
[TonaTre 0 OMOIIOTUYECKU BaKHBIX BEIIECTBAX: )KHUpaX, OeiKax, yrieBojax — 1 ux
pOTM B OKHM3HM 4elOBeKa. MaTepuaabHOE €IWHCTBO OPraHMYECKUX U
HEOPTaHWYECKIX COCTUHEHHH.

Kpemuwuii, ero ¢Qusuyeckne ©u XUMHYECKHE CBOHCTBA, TIOIYYCHHE U
npumMenenue. CoequHeHHs KpeMHUs B mpupoe. O01mume npeacTaBieHus 00 OKCHIe
kpemuust (IV) u kpemuueBoi kucinore. CHIMKATBI, UX HCIIONIH30BAaHUE B OBITY, B
IPOMBIIIUICHHOCTH. BakHeWIne cTpouTeIbHbIE MaTepHallbl: KepaMuKa, CTEKIIO,
[IEMEHT, OeToH, kene300eToH. [IpobGiembl  0€30MaCHOrO  HMCMOJIb30BAHUS
CTPOUTENBHBIX MAaTEPHUAJIOB B TOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

u3ydyeHre 00pa3lloB HEOPTraHWYECKUX BEIECTB, CBOMCTB COJSHON KHCIIOTHI,
NPOBE/IEeHNE KaUYeCTBEHHBIX PEAKIIMil Ha XJIOPUI-UOHBI U HAOIIOICHUE NPU3HAKOB
UX TPOTEKaHWUs, OMBITHI, OTpaxaroue (QU3NYECKHe W XUMHUYECKHE CBOMCTBA
TAJIOTC€HOB M HMX COEJUHEHUN (BO3MOXHO HCIIOJIb30BAaHUE BHIEOMATEPHUATIOB),
O3HaKOMJICHHE ¢ 00pa3aMu XJI0pUI0B (TAIOT€HUI0B), 03HAKOMIIEHHE C 00pa3iiaMu
ceppl W €€ COeJUHEHUSMU (BO3MOXKHO HCIOJB30BAHUE BUCOMATEPHUATIOB),
Ha0JII0IeHNE TIpolecca O0YTIIMBaHUS caxapa MoJ JeHCTBUEM KOHIICHTPUPOBAHHOM
CEPHOM KHUCIIOTHI, U3YYCHHE XUMUYECKUX CBOMCTB pa30aBICHHOM CEPHOM KUCIIOTHI,
MIPOBE/ICHNE KaYeCTBEHHON peakiuy Ha Cylb()aT-uoH U HAOMIOJCHHE MTPU3HaKa e
MPOTEKaHUs, O3HAKOMJICHHE C (U3MYECKUMU CBOWCTBaMH a30Ta, gocdopa U uUx
coeIMHEHU (BO3MOYKHO UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), 00pa3laMy a30THBIX
u pochopHBIX yIOOpEeHUH, TOIydeHHEe, COOMpaHue, paclio3HaBaHWE M H3YyYCHHE
CBOWMCTB aMMHaKa, MPOBEACHHE KAYECTBEHHBIX pEAKIMi HAa HWOH aMMOHUS U
dochaT-noH W W3yYECHHUE TPU3HAKOB WX TPOTEKAHUSA, B3aMMOJICHCTBUE
KOHIICHTPUPOBAHHOM a30THOM KHCIOTHI C MeEIbI0 (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), HM3YUYCHHE MOJIeJeH KPUCTALTMYECKUX PEIETOK aiMasa,
rpaduTa, (QynnepeHa, O3HAKOMIICHHE C MPOIECCOM aacopOLUU PacTBOPEHHBIX
BCIIECTB AKTUBUPOBAHHBIM YIIAEM U YCTPOWCTBOM MPOTHUBOTAa3a, IOIyYCHHE,
coOupaHue, pacro3HaBaHUE M U3yUYEHHUE CBOICTB YTIJIEKUCIIOTO ra3a, MpPOBEICHUE



KaueCTBEHHBIX peaKIuii Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYCHHE MPU3HAKOB HX
MPOTEKAHUs, O3HAKOMJIEHHE C MPOAYKUHEH CHUIMKATHOW MPOMBIIUIEHHOCTH,
pEILICHUE SKCIEPUMEHTANBHBIX 3aJad Mo Teme «BaxkHeilune HemeTamabl U HUX
COCIMHCHHUS).

MeTaajabl 1 MX COeAMHEHUS

OO6m1as xapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJNIOB Ha OCHOBAaHUU
ux mnosoxeHus B llepuoamueckon cucreme xumuyeckux odiemeHros JI. .
MengeneeBa u ctpoeHusi aTomoB. CTpoeHue MeTtaiioB. Mertajuinueckasi CBsA3b U
METAUIMYECKasi ~ KPUCTAIMYECKAss  pemeTka.  DJIEKTPOXMMHUYECKUU Pl
HaMpsDKEHU MeTauioB. Ou3nyeckrue U XMMHUYECKUe CBOWCTBa MeTauioB. Oo1ue
crocoObl ToyYeHuss MeTawioB. [loHATHE O KOPpPO3UM METAJUIOB, OCHOBHBIE
crocoOBbl 3aITUTHI X OT Koppo3uu. CiuiaBsl (CTalb, YyTr'yH, TIOPATIOMUHNM, OpOH3a)
U UX MPUMEHEHUE B OBITY U TPOMBIIIJICHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B [leproanmdeckoil cucTeMe XMMUYECKUX
anemenToB JI. M. MenneneeBa, CTpO€HHME UX aTOMOB, HAXOXJEHUE B MPUPOJE.
dusnyecKkne U XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kamwus). OKCUAbl U
TUAPOKCHABI HaTpusi W Kanus. [IpuMeHeHue I1IEeIOYHBIX METALUIOB U HUX
COEIMHEHUMH.

[[le1oyHO3eMENbHBIE METAJUIbl MarHuii M KaJIbI[UM: TIOJIO)KEHHUE B
[Tepunoanueckoii cucreme xumuueckux 3semeHToB . 1. Menaeneesa, ctpoeHue ux
aTOMOB, HaXOXJeHue B npupojae. uznueckre U XMMUYECKUE CBOMCTBA MarHUsl U
Kanblusl. BaxkHelme coeTMHEHUS Kalblus (OKCHI, THAPOKCHU, CONH). JKECTKOCTH
BOJIbI U CTIOCOOBI €€ yCTpaHCHHS.

ANOMUHMH: oJI0)KeHHUE B [leproanueckoil cucteMe XuMUUECKUX 2JIEMEHTOB
. 1. MenneneeBa, CTpoeHHE aToMa, HAaXOXJIeHWE B npuponac. Puzndeckue u
XUMHUYECKHE CBOMCTBA alFOMUHMS. AMDOTEpHBIE CBOWCTBA OKCHJIA U THAPOKCHUIA
AITFIOMHHHS.

Keneso: monoxenue B [lepuoguueckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB /.
. MenneneeBa, CTpo€HHE aToMa, HAXOXJIeHUE B mnpuponae. duszuueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUAbI, THAPOKCUIBI U cou xkenesa (I1) u xenesa
(IIT), ux cocraB, CBOICTBA U MOJTyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME ¢ oO0OpasllaMd METAJIOB W CIUIaBOB, HX (DU3NYECKUMU
CBOWMCTBaMH, H3y4YCHHE  PE3yJIbTAaTOB  KOPPO3UHU  METaioB  (BO3MOXKHO
HCIIOJb30BaHUE BHACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
Kalbllisd M HaTpus C BOJOH (BO3MOKHO MCIIOJIB30BAaHUE BUJICOMATEPHAJIOB),
HCCJIEJIOBAaHUE CBOMCTB XKECTKOW BOJBI, MPOIIECCA TOPEHUS XKeJle3a B KHUCIOPOJIE
(BO3BMOXHO  HCIIOJIB30BAHHE  BHUIAEOMATEPHATIOB), TMPHU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMM Ha MOHBI: MATHUS, KAJIbITUS, aJTFOMUHMS, [TUHKA, jxene3a (1)



n xenesa (IIl), menu (Il), HaOmromeHWEe W OMHMCAHUE MPOILIECCOB OKpaIIMBaHUI
IJIAMEHU WOHAMHM HaTpWs, Kadusd W KaublOusg (BO3MOXKHO HCITOJIb30BAaHUE
BUJICOMATEPHUAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHHUS U
THAPOKCUA IIMHKA, PEIICHUE AKCIIEPUMEHTANTBHBIX 3a/ad 1Mo Teme «BaxHenme
METaJUTBl M X COCTHHCHHS.

XuMHA U OKpYKaOLIas cpeaa

BemecrBa u Marepuasisl B IIOBCEIHEBHOW JKU3HM 4ellOBeKa. be3omacHoe
WCITOJIb30BaHUE BEIIECTB MU XMMHYECKUX peakinuii B ObITy. [lepBas momomp mpu
XUMHYECKUX 0XKOTaxX M OTPABICHUSIX.

XVWMHYECKOE 3arps3HCHHE OKPY)KAIOIICH cpenbl (MpeaciibHas JIOMyCTUMAast
KOHIIeHTpanwus Bemiects, nanee — [1/1K). Posb xumMuu B pemieHnn 3KOI0THISCKUX
npoosieMm.

Xumuueckuit IKCnepumenm:

U3ydeHue oOpas3IoB MaTepHasioB (CTEKIIO, CIUIaBbl METaIOB, TIOJUMEpPHEIC
MaTepHaIbl).

Mesxcnpeomemnuwle ceazu

Peanuzanmss MEXIpPEAMETHBIX CBSI3¢H NPU HM3YUYCHWH XMMHH B 9 Kiacce
OCYILIECTBIISIETCST 4epe3 HCIOIb30BAaHUE KaK OOIIMX E€CTECTBEHHO-HAyYHBIX
NOHSITHM, TaK ¥ TIOHSITHM, SIBISIIONIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--Hay4YHOT'O [IUKJIA.

OO0mure ecTecTBEHHO-HAYYHBIE MOHSATHS: HAY4YHBIM (DaKkT, TUMOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIacCUPUKaIUs, TMEepPUOJUYHOCTb, HaOIIOACHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIeNb, SBIIEHUE, TAPHUKOBBIN
a3 PeKT, TeXHOIOTHSI, MaTePUAIIbI.

®duszrka: Matepus, aTOM, MJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIU, H30TOIIbI,
PaINOaKTUBHOCTb, MOJIEKYJIa, ANEKTPUUECKUI 3aps, IPOBOIHUKH,
NOJYIPOBOAHUKH, JTUIICKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHHE BEIIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTH, KPUCTAIITNYECKAs
pemérka, CruiaBbl, (U3MUECKHE BEIWYUHBI, SAMHUIIBI W3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3 b1, COIHIIE.

buonorusi: dortocunres, npixanue, Omocdepa, dKOCUCTEMa, MUHEPAIbHBIC
YIOOpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEPaJIbl, TOPHBIE TIOPO/IbI, TOJIE3HEIC
MCKOIIaeMbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA



JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NESATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE MpaBWJIaMM W HOPMAaMHU TIIOBEACHUS M CHOCOOCTBYIOT IMpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIUN 00YYaIOIINXCS.

JInuHOCTHBIE ~ pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSl CUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAIlUA U
paclIMpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHUS .

LEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcCJEeAWI0, TMOHMMAaHUs 3HAYCHHS XUMUYECKOM HAyKU B JKHU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJIAJCTh JIOCTOBEPHON HHpOpMAIIUCH O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTECYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 YCTPONCTBE MUpa U OOIIECTBRA;

2) rpaIaHCKOT0 BOCTIMTAHUS:

NPEJCTABICHUS O COIMAJbHBIX HOPMax M MpaBUJIaX MEXKIUYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKON, TBOPYECKOM W  JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOHM MAESITebHOCTH MpH
BBIMIOJTHEHUU YYEOHBIX, T[103HABATENIbHBIX 3a]a4, BBIMOTHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHHUIO
¥ B3aUMOTIOMOIIIH B MPOIECCE ITOM yueOHOM NesATeIbHOCTH, TOTOBHOCTHU OLIEHUBATh
CBOE MOBEACHUE M MOCTYNKH CBOMX TOBAPUILEH C MO3ULUMU HPABCTBEHHBIX U
IPaBOBBIX HOPM € YYETOM OCO3HAHUSA MOCIEICTBUI TOCTYNKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSI !

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JIJII TIOHUMAaHUSI CYITHOCTH HAYYHOM KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI NPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIC HA TMOJYYEHUE HOBBIX 3HAHUU MO
XUMUHM, HEOOXOAMMBIE i1 OOBSCHEHUS HAOII0IaeMbIX MPOILIECCOB U SBJICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HAaBBIKOB CaMOCTOSATEIBHON paboThl C YYeOHBIMH TEKCTaMH, CIIPABOYHOU
JIUTEpaTypor, JAOCTYIHBIMU TEXHUYECKUMHU CPEACTBAMH HH(POPMAILIMOHHBIX
TEXHOJIOT UM,



UHTEpEC K OOYYEHHIO M TO3HAHWIO, JH0OO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K camM0OOpa3OBaHUIO, MPOCKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIMPaBICHHOCTH U YPOBHsS OOy4YeHUS B
JaJIbHCUIIIEM

4) opMupoBaHUSsI KYJbTYPbI 310POBbS

OCO3HAHUE IICHHOCTH HW3HU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHHWE TMOCJEACTBUU U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM JKU3HU,

5) TPy/10BOro BOCIIUTAHUS :

MHTEPEC K MPAKTHYECKOMY M3yUeHHIO npodeccuit u Tpyaa pa3indyHOro poja,
yBaXXEHUE K TPYAY U pe3yJibTaTaM TPYAOBOU JIESITEILHOCTH, B TOM YHCIIC HA OCHOBE
OPUMEHEHMS]  TPEJAMETHBIX 3HAHUM 1O  XUMUHM, OCO3HAHHBIA  BBIOODP
WHMBUIYaJTbHON TPACKTOPUHU MPOJOJDKEHHUST 00pa3oBaHUs ¢ yU4ETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHENTHOM MpodheCCUOHAIIBHOM JEATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH QIalITUPOBATHLCS B MPO(ECCHOHATBHON Cpejie;

6) 9KOJIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIIEHUE K TPUPO/IE KAK HCTOYHHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyYIIEeCTBOBAHUS, MOHMMAHHUE IIEHHOCTH 3JI0POBOIO H
O6e3omacHoro o0Opas3a >KH3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(¢u3MuecKoMy U TICUXHYECKOMY 3J0POBBIO, OCO3HAHHME IEHHOCTH COOIIOJIEHNUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YTPOKAIOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMUH, IS
peIIEHUs 3a/1a4, CBI3aHHBIX C OKPYIKAIOWIEH MPUPOIHON CPENOH, JJIs MOBBIIICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TI00AaTBbHOTO  XapakTepa
AKOJIOTUYECKUX MpPOOJeM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeTanmpenMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC TOHATHUS (3aKOH, TEOPHS, TPUHIIHNII,
runore3a, (akr, cucrema, NPOLECC, DSKCIEPUMEHT U JPYroe.), KOTOphIE
MCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWU M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IIEIIOCTHOM
HAay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIE YUeOHbIE 1eMCTBUA (ITO3HABATEIbHEIE,
KOMMYHHUKAaTHUBHBIE, PETYJISITUBHBIE), KOTOpbIe 0OecneyuBalOT (QopMupoBaHue



TOTOBHOCTH K CaMOCTOSTEIIbHOMY IUIAHUPOBAHUIO M OCYILECTBICHUIO Yy4yeOHOM
NeSATEeTbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE 1eHCTBUS

Bba3oBble 1oruyeckue aeiicTBuA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICI XMUMHUYECKUX TMOHSATUN (BBIACIATH WX XapaKTEpPHbIC
MIPU3HAKY, yCTaHABIMBATh B3aMMOCBSA3b C JAPYTMMHU TOHITHUSIMH), UCIIOIH30BATh
MOHATHUS JUIS1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUN, BEIOMPATH OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMM XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BHIBOBI U 3aKIIFOUCHHUS;

yMEHHE TPUMEHSITh B TIpollecCe€ TO3HAHMUS TOHATUS (TIPEAMETHBIE W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCTIOIb3yEeMbIC B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHUYECKOW PEAKIMU — TMPU PEIICHUH y4eOHO-TI0O3HABATEIbHBIX 3ajladu, C y4éTOM
ATUX MOJIEIBHBIX TPEACTABICHUM BBISBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble uccienoBarejbcKHe JeCTBUA.

YMEHHUE HCIOJIb30BAaTh IOCTABJICHHBIE BOIPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHUS, @ TAKXKE B KAYECTBE OCHOBHI /I (POPMUPOBAHMSI TUTIOTE3BI IO TTPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYXKIEHUN;

NpuOOpEeTeHnEe OMbITa MO IUJIAHUPOBAHHUIO, OPraHW3allMd W TMPOBEIACHUIO
YUYEHUYECKUX OKCIEPUMEHTOB, yMEHHEe HaOmogaTh 3a XOJOM Ipolecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3yibTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUAOB U (POPM IPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPAaBOYHBIC
nmocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

YMEHUE MPUMEHSTh Pa3IMYHbIE METOJbI M 3alpoChl MPU MOUCKE U OTOOpE
MHpOpMALIMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX ISl BBIMOJHEHUS
y4eOHBIX M MO3HABATENILHBIX 33/1a4 ONPEIeIEHHOr0 THUIlA, IPUOOPETEHUE OIbITA B



00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOI'O MCIOJIb30BAHMS PA3IMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIbHYIO (POpMY IpeAcTaBlieHus UH(DOpMAUU U
WUTIOCTPUPOBATh pEIIAEMbIE 3aJaud HECJIOKHBIMU CXEMaMH, JHharpaMmamu,
IpyruMu popMaMu rpaduku U UX KOMOMHAIUSIMU;

YMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce y4yeOHOU W
MCCJIEeI0BATEIbCKON ACATENBHOCTH MH(DOPMALMIO O BIMSHUU IPOMBIILIEHHOCTH,
CEJNIbCKOT0 XO034MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
Cpeapbl.

KoMMyHuUKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe JeHCTBHSL:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0/€ [uajora 1 (WiK) JUCKYCCUH) MO CYIIECTBY
oOcyxaeMol Tembl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO
BBIMOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX M TNHCBMEHHBIX TEKCTaX; JeiaTh MPe3eHTaIlUIO
PE3YJIbTATOB BBIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (1abopaTopHOro OIbITa,
1a60paTOpPHOM pabOTHI O UCCIAEAOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOrO COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIIEIOBATENIbCKOM  JEATENbHOCTH IpPU  PELICHUH
BO3HUKAIONIMX MpOOJieM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbD», KOOPIUHAIIUS
COBMECTHBIX JECHCTBHI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITMIOJTHEHHOM paboTHI U ApyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE y4eOHbIE 1eHCTBHS:

YMEHUE CAMOCTOSITENIHO OIPENENATh LENN AESTEIbHOCTH, IJIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeATEeIIbHOCTD, BBIOMpaTh Haubosee 3G (PeKTUBHBIE CIIOCOOBI peIIeHUs YICOHBIX U
MO3HABATEIbHBIX 3aJlay, CaMOCTOATEIbHO COCTaBISITH WM KOPPEKTHUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPHU BBINOJHEHUU 3aJaHUM C YYETOM
MOJIYYCHHsI HOBBIX 3HAaHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUAX,
OLICHMBAaTh COOTBETCTBUE IOJYYEHHOI'O pE3yJIbTaTa 3asBJICHHOM LEIH, YMEHHE
UCIIOJIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IIPEIJIaraeMbl€ B YCJIOBUU 3aIaHUM.

HNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeAMETHBIX pE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
CoNlepKaHMsl, YCTAHOBJICHHOTO JaHHOW (enepasibHON pabodeil mporpammoi,
BBIICJIAIOT: OCBOCHHBIE OOYYAOIIMMHUCA HAay4yHbI€ 3HAHUSA, YMEHUS M CIOCOOBI
NEeUCTBUM, creruduyeckue ISl MPEeAMETHOW 00gacTu  «XUMHS», BHUIbBI
NEATENbHOCTH 10  IOJYYEHHIO HOBOTO  3HAHUSA, €ro  HMHTepIpeTaluH,
peoOpa3oBaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalUSX.



K xonny oOyuenus B 9 kiacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHSITHH: XUMUUYECKUN
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIIECTBO, BaJIEHTHOCTh, 3JIEKTPOOTPHUIATEIBLHOCTh, CTEIECHBb
OKHCJICHUS, XUMUYECKasi peakivs, XUMUYECKasl CBs3b, TEIIOBON 3(PdekT
peakuud, MOJb, MOJISPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JJICKTPOJUTUUECKAS JTUCCOIMAIIMS, PEaKIud HOHHOTO
oOMeHa, KaTajiu3aTtop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMbIC pEaKIMU, OKHUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIE pEaKIIUU,
OKHCITUTENb, BOCCTAHOBUTEIb, OKUCIICHNE U BOCCTAHOBJIEHUE, aJNIOTPOIIHSI,
aM(OoTepHOCTH, XUMUYECKast CBSI3b (koBajIeHTHAS, HWOHHAs,
MeTaJUTM4ecKas ), KpUCTauTMIecKas peiiéTka, KOppo3usi METAIIJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKOW peaKIuu, MPeAebHO JOMYyCTUMAasl KOHIIEHTPAIIUs
ITJIK BemiecTna;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TIOHSATUH U
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX MPEBPALICHUN;
UCIIOJIb30BaTh XHUMHYECKYI0 CHMBOJIMKY JJii COCTaBJIeHUS (OpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

ONPENEIATh BAJIEHTHOCTh U CTENEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COEAMHEHUAX pA3JIMYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
OnpeNeIEHHOMY KJIacCy COEIUWHEHUH 1o ¢GopMmyrnaMm, BHII XUMHUYECKOU
CBA3U (KOBaJICHTHAs, WOHHAs, METaJUIMYeCcKas) B HEOPraHHMYECKUX
COCIMHEHHUAX, 3apsiji MOHA M0 XUMUYECKON (opMylie, XapakTep cCpeibl B
BOJHBIX PAaCTBOpPaX HEOPraHUYECKUX COCIUHEHUH, TUIl KPUCTAIUIMUYECKOMN
PEETKN KOHKPETHOT'O BEUIECTRA;

packpbiBaTh cmbich Ilepuomnueckoro 3akona [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: OINUCHIBATh M XapaKTEPU30BaTh
Tabmmunyto dopmy Ileprmogndeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyaTh TOHATUS «rJIaBHas moarpymnmna (A-rpymnma)y U «noOodHas
noarpynna (b-rpynma)», manble W OOJbIIME NEPUOIBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPBIC UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsii  siApa, OOIlee 4YHUCIO DBJIEKTPOHOB U paclpeiesieHue HuX [0
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHHH
CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUH B Mpeesax MalblX MEPUOJIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOCHHUS UX AaTOMOB;



KJIacCU(UIIMPOBATH XUMUYECKUE DJIEMEHThI, HEOPTraHUYECKHUE BEIECTBA,
XUMUYECKUE peakiuu (MO YUCIAYy M COCTaBYy Yy4YacTBYIOUIUMX B PEaKIUU
BEIIECTB, MO TEIIOBOMY 3(PEKTy, M0 U3MEHEHUIO CTENEHEeW OKHUCICHUS
XUMHUYECKHX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME U CHeHUPUUECKUE XUMUYECKUE
CBOMCTBa TIPOCTBIX M CJOXKHBIX BEIIECTB, TMOJTBEpPKIas OIMHUCAHUE
npuMepaMu MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUM;

COCTaBJISITb YPaBHEHHUS DJIEKTPOIUTUYECKOW JIUCCOLMAIMU  KUCIIOT,
HieJIouel M CoJIeH, OJIHBIC M COKpAIIEHHbIC YPABHEHUS PEAKIIUA HOHHOTO
oOMeHa, ypaBHEHHUsI pPeaKlHil, TMOATBEPKAAIONIUX CYIIECTBOBAHUE
T€HETUYECKON CBSI3U MEXY BEIIECTBAMH Pa3IMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHMA
MOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OajlaHca 3THX PEaKIIHii;
IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHWSI,
BO3MOKHOCTH TIPOTCKAHHMS XWMHYECKHUX TPEBpAIlCHUH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIISITE OTHOCUTEIBLHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIF0 XMMHYECKOrO 3JIEeMEHTa Mo (OopMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPAaBHEHUIO
XUMHYECKOU peakilny;

coOJII01aTh TIPaBHJIA MOJIB30BAHUS XUMUYECKOM MOCyA0M U 1a00paTopHbIM
o0opyaoBaHMEM, a TakXKe IMpaBuwia OOpalieHUusi C BeleCTBAMHU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB IO MOTYUYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIECTB
(aMMMaka M yriaeKuciaoro rasa);

IPOBOAUTH PEAKIINH, TTOATBEPKIAIONTNE KAUYECTBEHHBIN COCTaB Pa3InYHbIX
BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpPUA-, OpOMHI-, WOAHI-,
kapOoHat-, ¢docdar-, cuiukar-, cyiabhar-, THAPOKCUI-UOHBI, KATUOHBI
aMMOHHSI U HMOHBl HM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB;

IPUMEHATh OCHOBHBIE ONEPAllMU MBICIUTEIbHOMN AEATEIbHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHUE, 0000IIIeHHE, CUCTEMAaTH3aI1I0, BBISIBIICHUE TPUUUHHO-
CJIEICTBEHHBIX CBSI3€M — NJI1 U3Y4YEHHUS CBOMCTB BEIIECTB M XMMHUYECKUX
peakiuii, eCTECTBEHHO-Hay4YHblE METOJAbl TO3HAHUS — HaOJI0JICHHE,
U3MEPEHUE, MOACIUPOBAHNE, SKCIIEPUMEHT (PEabHbIN U MBICICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Pazjnen 1. O0mas xapakTepucTUKA XUMHYECKUX 3JIeMEHTOB M XUMUYECKHX peakuuii (8 1)
11 [ToBTOpEHue u yriyorieHne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
OO6mast XxapaKTepUCTUKAa XUMHUYECKHUX bubnuoreka [JOK
2.1 4 1
aneMeHToB VIIA-rpynmsl. ['anorenst https://m.edso0.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [JOK
' PyfisL. 6P https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.edso0.ru/7f41a636
COCIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHHH ¥ UX COCAMHEHUS



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

Uroro mo paznmeny 25
Pazgen 3. Merasibl M HX COeAMHEHUA
. bubnuorexa [JOK
3.1 Obumpe cBofCTBA METAILIOR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxkueiime MeTauIbl U KX COSIUHEHUS 16 https://m.edso00.ru/7f412a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 BemntecTtBa 1 MaTepuaisl B )KU3HA YeJIOBEKa 3 bubmmorexa [TOK
) m p https://m.edsoo.ru/7f412a636
Hroro mo pazueny 3
PesepBHOE BDE 3 bu6mmoreka [IOK
PBHOE BpeMi https://m.edso00.ru/7f412636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68

ITOYPOYHOE IINTAHUPOBAHHUE 9 KJIACC

9 KJIACC

KoanuecTBo 4acos

No 11/ T Hara JJIeKTPOHHBbIE HU(PPOBHIE
°n/m eMa ypoka
P Beero Konrpoububie | IIpakTuueckue | psyyenusi | oGpazoBaTejbHbIE pecypehl
padoTshI padoThI
1 BBoaHBIN HHCTPYKTAX 110 TEXHUKE 1 bubnuorexa [IOK
0€30MaCHOCTH. https://m.edsoo.ru/00adb59e



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/00adb59e

XapakTepuCTUKAa XUMHYECKOTO 3JIEMEHTA
Ha OCHOBAHUM €r0 MOJIOKECHHUS B
[Tepnoaunueckoii cucreme /1. M.
Menpeneena.
XapakTepuCTUKAa XUMHYECKOTO 3JIEMEHTA
2 10 KUCJIOTHO-OCHOBHBIM CBOMCTBaM bubmorexa
. LIOK https://m.edso0.ru/00adf1¢
00pazyeMbIX UM COETUHEHU.
[Tepuonnueckuii 3akoH u [lepuoanueckas
3 CcHUCTeMa XUMUYECKUX 351eMeHTOB .1 bubmorexa
o LIOK https://m.edso0.ru/00adf3(
MenneneeBa
4 XuMuyeckasi OpraHu3alys IpUpPOIbI bubnnoreka
ITOK https://m.edso0.ru/00adf5:
5 Xumunyeckue peakinu. CKOpocTh bubnuoreka
XAMHUYECKON peaKiuu LIOK https://m.edso0.ru/00adf6¢
5 KaranusaTopsl ¥ KaTanus bubnnoreka
LTOK https://m.edsoo.ru/00adfcz
7 O00011eHrEe U TOBTOPEHHE TPOIIEHHOI'0 Bbubanorexa
ITOK https://m.edsoo.ru/00adfd¢
8 Bxoonasa konmponvnasa pavoma Nel no bubnuoteka
teme «BBenenue» ITOK https://m.edsoo.ru/00adfet
Metanasl (19 1)
9 Bek MenHblIiA, OpOH30BBIH, KeIe3HbIH bubmmoreka
LIOK https://m.edsoo.ru/00ae02
10 [Tonoxenue metamios B [1.C.X.0. /1. U. bubnuoTeka
MemnieneeBa 1 CTPOCHUE UX ATOMOB. ITOK https://m.edso0.ru/00ae05.
1 ®dusnueckue cBoiicTBa. CruiaBsl. bubnuoTeka
LIOK https://m.edsoo.ru/00ae08!
12 XUMHUYECKUE CBOMCTBA METAIIJIOB bubnuoreka
ITOK https://m.edso0.ru/00ae0b



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

[Tony4yenue meramios.

Bbubauoreka

13
ITOK https://m.edsoo.ru/00ae0e:
14 Koppo3zus merannos bubnuoreka
ITOK https://m.edsoo.ru/00ae10:
15 [[{er0uHbBIE METAILITB bubnuoteka
LIOK https://m.edsoo.ru/00aell
16 CoenrHEHHUS MIEIOYHBIX METAJIIOB bubnmmoteka
LIOK https://m.edsoo.ru/00aell
17 bepunnuii, MarHuii 1 MEI0YHO3EMEIbHBIE bubnuoreka
METaJLIBI ITOK https://m.edsoo0.ru/00ael2
18 Coenunenus OepuiUIns, MarHus 1 bubanorexa
IEJI0YHO3EMETbHBIX METAJIIOB. ITOK https://m.edsoo.ru/00ael4
19 AmomuHmnit bubnnoreka
ITOK https://m.edsoo.ru/00ael4
20 CoenuHeHns alIIOMUHNUSA Bbubanorexa
LTOK https://m.edsoo.ru/00ael5t
21 BrinonHeHue ynpaxxHEHU, peleHne bubnuoteka
3a/1a4. ITOK https://m.edsoo.ru/00ael5t
22 Kenezo. bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64
23 CoenuHeHus xxenesa bubanorexa
ITOK https://m.edso0.ru/00ael8
24 O06o011eHre U TOBTOPEHHE MPOACHHOTO bubanoreka
ITOK https://m.edsoo.ru/00aelac
o5 Pemenue 3agay u ypaBHeHUH bubnuoreka
LIOK https://m.edsoo.ru/00aelct
Ilpakmuueckas paboma Ne 1.
bubnuoreka
26 «OcylniecTBIeHNE HEMOYKA XUMUYECKUX

TIPEBPALLEHUI»

IIOK https://m.edsoo.ru/00aelct



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

Ilpakmuueckas paboma Ne 2: EuGnmorexa
27 «[TonyyeHne u CBOMCTBA COEAMHEHUI . ‘
METAMIOBY LIOK https://m.edsoo.ru/00aeld
Ilpaxkmuueckan paooma
28 No3 «DkcriepuMeHTaNbHbIE 33/1a49H 110 E[Pglg?(;:[?;?/m eds00.ru/00ae35
pacnio3HaBaHUIO U IOJIYYEHUIO BEIIECTBY o '
29 «O00011eHNE U cUCTEMATH3aIUs] 3HAHUI bubnuorexa [JOK
mo TeMe «MeTajibi» https://m.edsoo.ru/00aelc64
30 KonrponbHas pabora no teme «MeTaiby Bubmuoteka
ITOK https://m.edsoo.ru/00ae3d
HemeTanbl
31 HemeTtannbi: aTombl U NnpocCTbie BeLWeCTBa.
32 Kucnopog,. O30H. Bosayx
33 Boopog bubnmoreka
ITOK https://m.edsoo.ru/00ae3f%
34 Boga bubnuoreka
ITOK https://m.edsoo0.ru/00ae42
35 Bofa B }M3HM Yenoseka Bubmioreka .
ITOK https://m.edsoo.ru/00ae4?2
36 FanoreHsl bubmioreka
ITOK https://m.edsoo.ru/00ae0d!
37 CoeAunHeHNA ranoreHos bubinorexa |
LIOK https://m.edsoo.ru/00adb3.
I'Ionyqume ranoreHos. bnonornyeckoe
38 3Ha4yeHne n npnmeHeHume raioreHos " nx BI/I6J'II/IOTCI(3.
coeanHenui IIOK https://m.edsoo.ru/00ad9cl
bu6mmoreka [JOK
39 K
Menopoa https://m.edsoo.ru/00adf004



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1c64
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
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adf004

MNMosTopeHue n ob6obueHne. PelneHne 3agay

bubmuoreka [JOK

40
N ypaHeHui https://m.edsoo.ru/00aelc64
1 7] No
a 4 (OrcnepmCHTASSS 338 o Bu6morerca LIOK
) p A https://m.edsoo.ru/00aelc64
teme «Iloarpymnmna kuciopona».
bu6mmoreka [{OK
42
Cepa https://m.edsoo.ru/00adf180
bubmmoreka [{OK
43 C
O€AVHEHNA CEpel https://m.edsoo.ru/00adf306
bu6moreka [IOK
44 A
30T https://m.edsoo.ru/00adf518
bu6mmoreka [IOK
45 A
MMHaK https://m.edsoo.ru/00adf68a
bu6mmoreka [IOK
46 C
O/ aMMOHWA https://m.edsoo.ru/00adfc20
47 KucnopogHble coegmHeHuna a3oTa bubmorexa OK
POA A https://m.edsoo.ru/00adfd9c
bu6mmoreka [JOK
48 o]
OChop 1 ero coeAnHerua https://m.edsoo.ru/00adfebe
bu6mmoreka [JOK
49 Y
FAIEPOA https://m.edsoo.ru/00ae006¢
50 KucnopogHble coeanHeHuna yrnepoaa bubmorexa HOK
POA A YINIEPOA https://m.edsoo.ru/00ae027e
51 MNoBTOpeHUe 1 0606LeHMe. PeleHune 3a4au bu6mmoreka [JOK
N ypaBHEHUN. https://m.edsoo.ru/00aelc64
Ilpakmuueckana paboma Ne Bu6miorexa IIOK
52 5 «OKcnepuMeHTaIbHbIC 33]]a4 TI0 TeMe

«[loarpynmel a3ora u yriaepozaa ».

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



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

Ilpakmuueckaa paooma Ne

bu6mmoreka [{OK

53 Il
6: «lomyucmue, cobupane u https://m.edsoo.ru/00ae054e
pacro3HaBaHUE Ta30BY.
KonTtposnsHas padota Ne3 mo Teme
54 «BaxHeie HeMeTauIbl U UX bubmorera [JOK
https://m.edsoo.ru/00ae080a
COCTMHECHUS
Tema 3. «O0001mIeHNe 3HAHUI 10 XMMHHU 32 KYPC OCHOBHOM MIKO0JIbDY(6 yacos(
[Tepuonnueckuii 3akoH u [lepuoanueckas
55 CHUCTEMa XUMUYECKUX JIEMEHTOB bubnuorexa [JOK
JI.1.MenpeneeBa B CBETE yUEHUS O https://m.edsoo.ru/00ae0bf2
CTPOCHHH aTOMa
Crtpoenue BemiecTBa. Buibl XuMuueckux Bu6mmorexa 1[OK
56 i
CBASCH H THIILL KPHCTAUIIHECKHX https://m.edsoo.ru/00ae0el8
pEIIETOK.
57 [IpomexxyTouHas arrecTanus bubmuorexa [JOK
https://m.edsoo.ru/00ae103e
58 [IpocThlie u cnoxxkHbIE BelecTBa. MeTasibl bu6mmoreka [IOK
Y HEMETAJUJIbI, UX TEHETUYECKUE PSAJIBI. https://m.edso00.ru/00ael156
Kinaccpl xXuMu4eckux cOeqUHEHUN B CBETE bu6mmoreka [JOK
59
T3 u OBP. https://m.edsoo.ru/00ael156
60 PoJib XuMuu B penieHun 3K0JI0rHYECKUX bubnuoreka [JOK
npobiem https://m.eds00.ru/00ae1278
61 Hmozosan konmponvnaa padoma Ne 4 3a bubnnoreka [JOK
KypPC OCHOBHO# IIIKOJIbI https://m.edsoo.ru/00ael4b2
o PesepBHslit ypok. O600mIeHE U Bu6morexa [OK

CHCTeMaTHu3alus 3HaHUuH

https://m.edsoo.ru/00ael4b2



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

PesepBHriit ypok. O600IIeHNE 1

bubmuoreka [JOK

63 CHCTEMATH3aLMs 3HAHHH 1 https://m.edso0.ru/00ae15e8
o PesepBHEII ypOK. O606£neHHe u . Bu6mamoreka [IOK
CruCTeMaTU3alns 3HAHUU https://m.edso0.ru/00ae15e8
5 PesepBHbIit ypok. O606EueHHe u . Bu6nuoreka [IOK
CcrucTeMaTU3alns 3HAHUU https://m.edsoo.ru/00aelc64
66 PesepBHbIit ypok. O606£ueHHe u . Bu6nuoreka [IOK
CHUCTEMaTH3al1s 3HaHUU https://m.edsoo.ru/00ae1886
. PesepBHbIit ypoK. O6o6iHeHI/Ie u . Bubnuoreka ITOK
CHUCTeMaTH3alNsl 3HAHUU https://m.edsoo.ru/00aelae8
o8 PesepBHbIit ypok. O6o6£ueHHe u . Bubnuoreka IIOK
CHUCTEMaTU3alHs 3HAHUHU https://m.edsoo.ru/00aelc64
OBIIEE KOJIJMYECTBO YACOB I10 68
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https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
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