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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YypPOBHE OCHOBHOTO 00mmero oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON MIPOrpaMMbl OCHOBHOTO 00IIEr0 00pa3oBaHusl, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (QeaepaabHOl pabodeil mnporpamMmbl
BOCIIUTAHUS U C YUETOM KOHLEMIIMU MPENoAaBaHus y4eOHOro npeamMera «XuMus»
B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit denepanum.

[Iporpamma 1o xuMuu [a€T MpENCTaBICHUE O MENsAX, OOIeld cTpaTeruu
OoOy4eHHs, BOCIHMTAHHMS M pPa3BUTHUA OOYYAIOIIUXCS CpPEICTBAMH y4eOHOTO
npenMera, YCTAHABIIMBAET 00s3aTeNbHOE IPEIMETHOE coliepKaHue,
npelycMaTpUBaeT paclpeielieHue €ro o KjaccaM W CTPYKTYpPUpPOBAaHHUE IO
pasienaM MU TE€MaM MpPOrpaMMbl IO XHUMHH, OINPEAEISET KOIUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTepUCTUKU CoJZlepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUSI XUMHU C Y4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBsI3€H, JIOTMKU y4eOHOro  TMpoIlecca, BO3PACTHBIX
0COOEHHOCTEW  O00ydYaromuxcsi, OnpenensieT BO3MOXKHOCTU TMpeaMeTa IS
peanm3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOU
nporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TaKKe TPeOOBaHUU K
pe3yabTaram 00yueHUss XUMUU Ha YPOBHE 1IeJIed U3ydeHHUs MpeIMEeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBHON JESTEIbHOCTH OOYYarOMIErocss MO OCBOEHHUIO
y4eOHOI'0 COJIEPKAHUS.

3HaHUWE XUMHHM CIY>KUT OCHOBOU st (OPMUPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeAcTaBIeHU O MaTepUaIbHOM E€IMHCTBE MUPA, BAKHYIO
poiib UrpatoT (GopMUpYyEMble XUMHUEW MPEJCTABICHUS O B3aUMONPEBPAIICHUAX
SHEPrUM W 00 SBOJIOIMU BEUIECTB B MPHUPOJE, O IMYTAX PEIICHUS TI00ATbHBIX
npo0jeM YCTOMYMBOTO Pa3BUTHS UYEIOBEUECTBA — CHIPhEBOM, HHEPTETHUUECKOMH,
MUIIEBOM U SKOJIOTUYECKON 6€30MacHOCTH, MTPOOIIEM 3PABOOXPAHECHHUS.

N3yueHnne xumun:

CIIOCOOCTBYET  pealm3alid  BO3MOXKHOCTEH  JIJIT  CaMOpasBUTUSL W
dbopMupoBaHUs KyJIbTYPhl IMYHOCTH, €€ 00111ei 1 (YHKIIMOHAIBLHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (POPMUPOBAHHE MBIIUICHUS U TBOPYECKHX CIOCOOHOCTEM
OoOy4JaromMXcs, HABBIKOB HX CAMOCTOSTEIBHOW Y4eOHOW JIeITEeIbHOCTH,
AKCIEPUMEHTAIBHBIX M HCCIENOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B MPOGECCUOHATILHON JIeATeIbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOT'O MBIIUICHUS, 3aKJIaJIbIBA€T OCHOBBI
LEJI0CTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUY €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00 YJaroIuXCs;



crocoOCcTBYyeT (OPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K E€CTECTBEHHO-
HAY4YHBIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B IKOJOTHMUYECKOE
o0Opa3zoBaHHEe 00yUYarOIINXCS.

JlanHbie HampaBlieHHsT B OOYyYEHUM XUMHUU OOECTICUMBAIOTCS CIEIHU(PUKON
colepKaHMsi ~ y4yeOHOro mpeIMeTa, KOTOPBIM  ABISETCA  MEJaroruyecKu
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKM XMMHUU Ha ONpeneNEHHOM dTane eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIeT0 00pa30oBaHUs OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOLIUMHCSI CUCTEMBI IMEPBOHAYAIBbHBIX TMOHSITUH XUMHH, OCHOB
HEOPraHMYEeCKOM XHWMHM W HEKOTOPHIX OTIENbHBIX 3HAUYUMBIX TMOHITUH
OpraHUYECKON XUMUHU.

CtpykTypa copepKaHus MPOTpaMMBbI IO XUMUU CcPopMUpOBaHAa HAa OCHOBE
CHCTEMHOI0 moaxoaa K €€ mzydeHuro. CoJliep:kaHue CKIIAJIbIBACTCS U3 CHCTEMBI
MOHSITUM 0 XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MMOHATHI O XUMHYECKON
peakiuu. OO6e 3TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl IO TPUHIUITY
MOCJIEIOBATEILHOTO PA3BUTHUS 3HAHUI HAa OCHOBE TEOPETUUYECKHUX IMPEICTABICHUN
Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHUSI KaK OCHOBBI BCEr'0 €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona /1. . MeHneneea kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHHS O CTPOEHUH aTOMa U XUMHYECKOH CBSI3U;

— TPEACTaBICHUM 00 DJIEKTPOJIUTHUYECKON JUCCOIMAIIMM BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE OAMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJHOTO
YPOBHA K JIpyromMy, BBITIOJNHAS (YHKIUHU OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOXHOCTEU MPAKTUYECKOIO0 MPUMEHEHUS U MOJy4YEeHUSs
M3Yy4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl [0 XUMHUU  CIOCOOCTBYET  (OPMHUPOBAHUIO
IIPEACTABJICHUS] O XUMUYECKON COCTABIISAIOLICH HAYYHOU KAPTUHBI MUpA B JIOTUKE
€€ CHUCTeMHOW NpPUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOoAaM TMO3HaHUA B Hayke. M3ydeHue XMMHUU NPOUCXOIUT C MPHUBJICUCHUEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpYKaIoMUA MUY,
«buonorus. 5—7 knacce» u «Puszuka. 7 Kiaccy.

[Ipy w3ydyeHMH XWMHUH TPOUCXOAUT (HOPMUPOBAHHWE 3HAHUN OCHOB
XUMHUYECKOM HAayKU Kak 00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOU
NEATETbHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeameTa COCTOUT B (DOPMUPOBAHMHU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaXHEUIHMX (PaKTOB, MOHATHA, 3aKOHOB M TEOPETUIECKUX TMOTOKEHUH,
JOCTYNMHBIX O00OOIIEHW MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



NpHOOIICHNN K HAyYHBIM METOJaM II0O3HAHWS TP HW3YYCHUW BEIIECTB U
XUMHUYECKUX peakIuii, B (GOPMHUPOBAHUM U PA3BUTHH MO3HABATEIHHBIX YMECHUU U
UX TIPUMEHEHWHW B Y4YeOHO-IIO3HABATEILHOH M yYEeOHO-MCCIICIOBATEIBCKON
JIeSITEeNHbHOCTA, OCBOGHHUU TPaBWI Oe30mMacHOro oOpareHusi ¢ BEIEeCTBAMHU B
MTOBCEHEBHOM KU3HU.

[Ipu M3yyeHUu XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUS BaKHOE
3HaYEHHE MPUOOPENH TaKue 11eJIH, KaK:

— (dopMupoBaHHE HHTEIJIEKTYalIbHO pAa3BUTOM JIMUHOCTH, TOTOBOM K
caM000Pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY TNPUHATHIO PEIICHUH,
CIIOCOOHOM aJIaNTHPOBATHCS K OBICTPO MEHSIONTUMCS YCIIOBHSIM JKH3HU;

— HampaBJICHHOCTh OOYyYeHHMS Ha  CHCTEMaTHYeCKoe MpHOOIIeHHE
O0yJarommMxcss K CaMOCTOSATEIBHON TO3HABATEIHLHON JEATEIHLHOCTH, HAyYHBIM
METOJIaM TTO3HAHMSI, (OPMUPYIOIIUM MOTHBAIIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUWY;

— o0ecrieueHne yCiIoBUM, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00YyUarOITUMUCS
OTBITA Pa3HOOOPA3HON MEATETLHOCTH, TO3HAHHWS W CaMOIIO3HAHMS, KIIOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTEHIINI), UMEIONIUX YHHUBEPCAILHOE 3HAYCHUE IS
Pa3TUYHBIX BUJIOB JIESITEIbHOCTH;

— (opmupoBanre oO0mell (QYHKIIMOHATBHON W  €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBSCHATHP W OIICHWBATH SBJICHUS
OKPYXAIOIEr0 MHpA, UCIHOJIb3Yysl 3HAHUSA U ONBIT, MOJYYEHHBbIE NMPU W3YYECHUU
XUMHUH, TPUMEHITh HMX TMPHU PEIICHWHW MpoOJeM B TMOBCEAHEBHOW >XH3HU U
TPYAOBOM JNEATEIBHOCTH;

— (¢opMupoBaHHWE y OOYyYaIOIMMUXCS TYMAaHUCTUYECKHX OTHOIICHUH,
MOHUMAHUSI 1EHHOCTH XHMHUYECKUX 3HAaHUWU I BBIPAOOTKH DKOJIOTMYECKH
IEJIeCO00Pa3HOr0 TIOBEJAEHUS B OBITY W TPYIOBOM JEATENBHOCTH B IIEISAX
COXPAHEHMS CBOETO 30POBbS M OKPYKAIOLIEH TPUPOIHON CPEbI;

— pa3BUTHE MOTHBAIUM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIIO U
CAaMOBOCTINITAHMIO Ha OCHOBE YCBOCHHS OOIIEYENIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpOMWIIS M HAMPABICHHOCTH NALHEUIIIETO
o0y4eHusl.

OO6miee YuCIO YacoB, OTBEACHHBIX I H3YYEHUS XHMHHM Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa3oBanus, cocTanisier 136 yacos: B 8 kinacce — 68 gacos (2
yaca B HeJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIHO).



COJEPXAHME OBYYEHUA

8 KUIIACC

IlepBoHauyaibHbIE XUMUYECKUE OHATHSA

[Ipeamer xumun. Posb XuMHUM B KU3HU 4YeJOBeKa. XUMHS B CUCTEME HayK.
Tena u BemectBa. du3nyeckue CBOMCTBAa BEIIECTB. ATpPEraTHOE COCTOSIHHE
BelecTB. [loHsiTHe O MeTOAax MO3HAHUS B XUMHUU. YHCThIE BELIECTBA U CMECH.
Cnoco0sbI pa3jienieHust CMecei.

ATOMBI W MOJEKYJIbl. XUMHUYECKHE diIeMEHThl. CHMBOJIBI XHUMHUYECKUX
snemMeHTOB. [IpocThie U ClI0XKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckast ¢GopMmyna. BaleHTHOCTh aTOMOB XHMHYECKHUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBa cocTaBa BemiecTB. OTHOcHUTENbHAsE aTOMHas —Macca.
OTtHocuTenbHas MOJEKyJsipHas Macca. MaccoBasi 10151 XMMHUYECKOTO AJIEMEHTA B
COEIMHEHUHU.

KomnuecTBo BemectBa. Mok, MonsipHast Mmacca. B3auMocBsi3p KOIMYECTBA,
Macchl W YHCJIAa CTPYKTYPHBIX €IUHMI] BemiecTBa. Pacuérel mo Qopmynam
XUMHUYECKUX COCTUHEHUH.

Ou3NUeCKUe U XUMHUYECKHUE SIBIICHUSI. XUMHUUECKas Peakiusi U €€ MpU3HAKH.
3aKoH COXpaHEHHUsI MacChl BEIIECTB. XHUMHUeckue ypaBHeHus. Knaccudukarms
XUMHUYECKUX PEaKIUi (COSTUHEHMS, Pa3JI0KECHHUS, 3aMEIIICHHS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOHW IMOCY/I0H, MpaBuiIaMu pabOThl B J1aOOpaTOpuH U
npuéMamMu oOpauieHusi ¢ J1a0OpaTOpHBIM O0OPYIOBAHUEM, U3YYEHHE U ONUCAHUE
bu3nuecknx CBOMCTB 00pa3l[OB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHHE
busznuecknx (TUIaBJIeHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCAIUS BOJAbI) U XUMHUECKUX (TOPEHHE CBEYH, MPOKAJIMBAHUE
METHOM MPOBOJIOKH, B3aUMOJEHCTBUE MeJIa ¢ KUCIIOTOMN) SIBICHUM, HAOII0IeHUE U
ONKMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peaklMil (pasiioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOpHIOM Oapusi, pa3ioKeHUe THUAPOKCHUIIA
menu (II) mpu HarpeBanuu, B3auMoAeiCTBHUE kene3a ¢ pactBopoM coiu meau (1),
U3Yy4eHHE CTMOCOO0OB pa3/ielICHUs] CMECEil: ¢ MOMOIbI0 MarHuTa, (puibTpoBaHUE,
BbINIapUBaHUE, TUCTUIUISAIMS, XpoMaTorpadus, MPOBEIEHUE OYUCTKU MMOBAPEHHOM
conmy, HaONIOJeHWE W  ONKCaHWE  PEe3yJIbTaTOB  IPOBEACHMS  OIIBITA,
WUTIOCTPUPYIONIErO0 3aKOH COXPAHEHHS MACChl, CO3/JaHUE MOJENed MOJIEKYJ
(IapocTepKHEBBIX).

Ba:kHelilne npejacTABUTE I HEOPTraHUYECKUX BellleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kuciaopon — 3jeMEHT U IpoCToe
BelecTBO. HaxoxkaeHue kucimopona B mpupoje, (GU3MYECKHE U XUMUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. I[lpumenenue xucimopoma. CrocoObl



MOJIyYEHHUSI KHUCIIOpoJla B JabopaTopud W MPOMBIIUIEHHOCTH. Kpyrosopor
KHcJIopoJia B mpupoje. O30H — alyioTponHas Moau(uKaius KUCIopoa.

TemnoBoit 3p(HEKT XUMUUYECKON peaKIUH, TEPMOXUMUUYECKHUE YpaBHEHMS,
9K30- M JHAOTEPMHUYECKHE pEaKIuU. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/yXa, yCHWICHHE TAapHUKOBOTO A (deKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bomopon — »memeHT u mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojae, (U3MYECKUEe U XHMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonydyeHus. Kucnorsl u conu.

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

Oduznueckue CcBOMCTBA BOAbL. Boma Kkak pactBopurenb. PacTBopsl.
HacelllieHHbIE M HEHACBIIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBas 10715 BeliecTBa B pacTBOpe. XUMHUYECKUE CBOMCTBa BOALI. OCHOBaHMUS.
Ponw pacTtBOpoB B mpupojie U B KU3HU uenoBeka. KpyroBopor Bojabl B MPUPO/IE.
3arpsi3HeHue NPUPOAHBIX BoJ. OXpaHa U OUYUCTKA MPUPOIHBIX BOJ.

Knaccuduxanus neopranuueckux coenuuenuit. Oxcunwl. Knaccuduxanus
OKCHJIOB:  coseoOpa3yroniue (OCHOBHBIC, KHCJIOTHbIE, aM(oTepHbIE) W
HecosneoOpasyromue. Homenknarypa okcugoB. Dusnmyeckue U XUMHUUYECKHUE
cBoMcTBa OKCUOB. [lonyueHre OKCHIO0B.

OcHoBanusi. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HomeHknarypa ocHoBaHmid. PU3MYECKHE M XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnorel. Knaccudukanus kucior. Homenknarypa kucinor. Ouzndeckue u
XMMHYECKUE CBOWMCTBA KHUCHOT. Psan axktuBHoctn meraimoB H. H. bekerosa.
[TonyueHnue Kucior.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHUYECKUE CBOWMCTBA COJICH.
[Tonyuenue coien.

I'eneTnyeckas CBSI3b MEXY KJIacCaMU HEOPTAHUYECKUX COCAUHEHUI.

Xumuueckuii IKCnepumenm:

KAQ4EeCTBEHHOE OMPEAECICHHUE COJIEPIKAHUS KUCIIOPOIa B BO3yX€E, MOIYyUYEHUE,
coOuMpaHue, pacro3HaBaHUE€ M M3YYCHHE CBONCTB KHCJIOpOAa, HaOI0IeHne
B3aUMOJICHCTBHUSl BEIIECTB C KHCIOPOJOM M YCJIOBUS BO3HUKHOBEHHUS U
npeKpaiieHus ropeHus (moxapa), O3HAKOMJICHHME C oOpa3laMHu OKCHUIOB U
OMMMCAaHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pacClO3HaBaHUE W H3Yy4YCHUE
CBOMCTB BOJIOpoja (TOpeHwue), B3auMojeiicTBue Bojgopoaa ¢ okcugom meau (II)
(BO3MOKHO HMCIOJIb30BaHUE BHICOMATEPUAIIOB), HAONIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIEJOBAHUE OCOOEHHOCTEW pPACTBOPEHHUsSI BEUIECTB C
pa3IMYHONM  PACTBOPUMOCTBIO, TPUTOTOBJIICHUE PACTBOPOB C OMPEIETIEHHOU
MacCOBOM J10JI€l pacTBOPEHHOrO BEILIECTBA, B3aUMOJICHCTBUE BOJIBI C METAJUIAMU
(HaTprieM ©  KajublKeM) (BO3MOXXHO  HCIIOJIb30BaHUE BHUIECOMATEPHUATIOB),



UCCIIEIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB pa3JIMYHBIX KJIACCOB,
HA0JII0ICHHE U3MEHEHUsI OKPAaCKU MHJIMKATOPOB B PACTBOpPAX KUCIOT U LIENOYEH,
u3ydyeHue B3aumozeiicTBusi okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCJIOT C METajulaMH, PEaKUHUW HEUTpaln3aluy, IOJyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWMH, BBITECHEHHE OJHOI0 MeTajula APYTMM M3 pacTBOpA COJIM, PELICHUE
OKCIEPUMEHTAJIBHBIX 3a/ad IO TeMme «BaxHellne Kiacchl HEOPTraHMYECKHUX
COEIMHEHU Y.

IMepuoauueckuii 3akoH u Ilepuoauyeckass cucTeMa XHUMHYECKHUX
nemeHToB JI. W. MenpgeseeBa. CtpoeHune aromoB. XHMHYECKAsl CBA3b.
OKHCIMTENTbHO-BOCCTAHOBUTEIbHbBIC PEAKIMHU

[lepBbie TOMBITKM KIAacCU(UKAIMKM XUMUYECKUX diemMeHToB. [loHsiTue o
Ipynmnax CXOJIHBIX JJIEMEHTOB (LIEJIOYHBIE M IIEIOYHO3EMEIbHBIE METaJlIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yroT aM(pOTEPHbBIE OKCHIbI
Y TUIPOKCUJIBI.

[Tepuognueckunii 3akoH. [lepuoanueckasl cucTteMa XUMUYECKUX 3JIEMEHTOB /[.
N.  MengeneeBa.  KopoTkomepuomnas u  JiIMHHONEpUOAHAs  (OPMBI
[Tepronnueckoii cucremsl xumuueckux anemMentoB [{. . MenneneeBa. Ilepuoast
u rpynnbl. DU3NYECKUIT CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB MEPHOJA U
IPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHbIX sifiep. M3oTomnbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aToMOB NepBbIX 20 XUMUYECKUX  DIIEMEHTOB
ITepnonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XUMHUYECKOI'O
3JIEMEHTA 110 ero nonoxenuro B [lepuonnueckoit cucreme 1. . Menzaeneena.

3aKOHOMEpPHOCTH HW3MEHEHHMS paJnyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO IPyIIaM U EpUoaaMm.

3nauenue [lepnoanueckoro 3akoHa u [leprnoguyeckoi CUCTEMbI XUMUYECKUX
3JIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. . . MenneneeB — yuy€Hbli U
IPaKIaHMH.

Xumuueckast cBs3b. KoBaneHTHass (MOJdspHAsT M HEMOJIApHAsA) CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHusi.  OKUCIMTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
IIponecchl okucneHns U BOCCTaHOBIIEHNs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4eHHEe OO0pa3IOB BEIIECTB METANIOB W HEMETAIOB, B3aHMOJICHCTBHE
TUAPOKCUAA LMHKA C pacTBOPAMH KHUCIOT M IIEJIOYEH, INPOBEIACHUE OIIBITOB,
WUIFOCTPUPYIOIIUX  NPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIUU
(ropeHue, peakluuu pa3ioKeHUs, COCAMHEHUS).

Mescnpeomemmnuie ceasu



Peanmu3anpsa MeXnpenIMETHBIX CBS3€W INPU U3YYEHHM XUMHHM B 8 KJlacce
OCYUIIECTBJISIETCSI 4Y€pe3 HCIOJIb30BAaHME KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHATHUM, TaK W TOHITUM, SIBISAIOUIUXCS CUCTEMHBIMM JJIs1 OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO0mye ecTeCTBEHHO-HAY4YHBIE MOHATHUSA: Hay4dHbIN (DaKT, rUIoresa, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MepUOJUYHOCTh, HaOJIOICHNUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBICHUE.

dusznka: marepusi, aToM, OJEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKIIHUI,
W30TOIIbI, PAJMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKAN 3apsill, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIeCTBa, ras, (pU3MYeCKue BEIUYUHBI, €UHULIBI
U3MEPEHUS, KOCMOC, IJIAHETHI, 3BE3]1bI, COMHIE.

buonorus: dorocunTes, ApIxanue, buocdepa.

I'eorpadusa: armocdepa, rugpocdepa, MHUHEpPaATIbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBO 1 XUMHYECKAsl peaKus

[lepnognueckuii 3akoH. [lepuoanueckast CucTeMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue atomMoB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XMMHYECKUX JJIEMEHTOB IMIEPBBIX TPEX IMEPUOJOB, KaJIMs, KalbLUUs H HX
COCIMHEHUN B COOTBETCTBMU C IIOJOXKEHHEM »JJIEMEHTOB B Illepuonnueckoi
CHUCTEME U CTPOEHHEM UX aTOMOB.

CrpoeHune BemiecTBa: BHIBI XUMHUYECKOW CBSI3U. THIIBI KPUCTATITMYECKHUX
pPElIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBA3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. XUMHUYECKUE
CBOWCTBA BEIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPTaHUYECKHUX
COCIMHEHUM, TEHETUYECKAs CBSI3b HEOPIraHUYECKHUX BEIIECTB.

Krnaccudukanus XuMHUECKUX PEAKIHA 110 Pa3IMYHBIM MPU3HAKaM (10 YUCITY
U COCTaBy YYAacCTBYIOLIMX B pEaKLUMHU BEHIECTB, MO TEIUIOBOMY 3(P(eKTy, Mo
U3MEHEHHIO CTETCHEW OKUCIEHUS XMMHYECKHX JJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHIO KaTaau3aropa). JK30- U 3HIOTEPMHUYECKUE PEAKLUU, TEPMOXUMUYECKHE
YPaBHEHHSI.

[Tonsitue 0 ckopocTu xumuyeckod peakuuu. I[loHsTe 00 oOpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakuusX. [IoHsITHE 0 TOMOreHHBIX M IeTepOreHHBIX
peakuusx. [lonsatne o karamuse. I[loHsTue o xumuueckom paBHoBecun. DaKToOpHI,
BIVSIONIME HA CKOPOCTh XHMHYECKOW PEAKIUMU U IOJ0KEHHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCIIUTENbHO-BOCCTAHOBUTEILHBIE  PEAKIMM,  JJIGKTPOHHBIM  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON ~ PEaKLUH. CocraBienue YpaBHEHU



OKHCIIUTEbHO-BOCCTAHOBUTENBHBIX ~ PEaKIMii C  HUCIOJIb30BaHUEM  METOja
3JIEKTPOHHOTO OajaHca.

Teopust 2IEKTPOIUTHUECKON JUCCOIUALINH. DJIEKTPOTUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHW3M JHUCCOLIMAIMU BEIIECTB C Pa3IMYHBIMH BUIAMHU
XUMHUIECKOH cBsi3u. CTeneHp aucconuanuu. CHIbHBIE U CIIa0bIe SJIEKTPOIIUTHI.

Peakuiuu nonHoro oOMeHa. Y ciioBus MPOTEKaHUS peakIuii MOHHOTO OOMEHa,
NOJIHBIE W COKpAIlllEHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAaHMM U COJ€il B CBETE€ TMPEACTaBICHUNH 00 DICKTPOIUTUYECKOU
nucconuanuu. KauecTBeHHbIe peakiiuy Ha UOHBI. [IoHsITHE O TUApONIN3€E COoeH.

Xumuueckuit IKCnepumenm:

O3HAKOMIIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETauIoB (rpaduTa W ajiMasa), CIOXKHBIX BEIIECTB
(xJopua HaTpus), UCCIAEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEakinu
OT BO3JECUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE DJIECKTPOIPOBOIHOCTHU
pacTBOpPOB BEIIECTB, IMpOLECCa AUCCOIMALMUA KHUCIOT, IIEJNIOYed U CoJer
(BO3MOXHO  HCIOJIb30BAHUE BHJIEO MAaTEpPUATIOB), MPOBEJCHUE  OMBITOB,
WUIIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKaHUS  peakuu  HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCJICHHE Ta3a, O0Opa3oBaHWE BOJbI), OMBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropeHue, peakluuu pa3jaoKeHUs], COCAUHEHHUS), PACIIO3HABAHHE HEOPTaHUYECKUX
BEIIECTB C TOMOINBID KAauyeCTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHue
AKCIIEPUMEHTAJBHBIX 3a]1a4.

HeMeTa/ibl U MX coeTMHEHUSA

OO6mras xapaktepucTuka TajoreHoB. (OCOOCHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (puanueckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJloreHOB. XMMHYECKME CBOMCTBA HAa [MpUMEpPE XJopa
(B3aUMOZICIICTBHME C MeETalUlaMH, HEMETallJlaMH, IeJo4aMu). XJIOPOBOJIOPO/I.
ConsHast KucinoTa, XMMHUYECKHE CBOMCTBA, IOIYyYEHHME, NMpUMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWIHWe XJIOpUIbl U HX
HAXO0XKJICHUE B IIPUPO/IE.

O6mras xapakrtepuctuka ameMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTENeHW okucieHus. CTpoeHue M (PuU3NUECKUE CBOWMCTBA
MPOCTHIX BEIIECTB — KUCJIOPOJAa U Cepbl. AJUIOTPONHBIE MOJU(PUKAIIMU KUCTOPOa
U cepbl. XumMuueckue cBoictBa cepbl. CepoBolOpof, CTpoeHHe, (U3UYECKUEe U
XuMuyeckue cBorctBa. OKCUABI CEpbl KaK MPEACTABUTENN KUCJIOTHBIX OKCHJIOB.
CepHast kuciora, GQu3UUeckue W XUMHUYECKHME CBOMcTBa (00IME Kak
NpeACTaBUTEN KJlacca KHCJIOT U crnerudpuueckue). XUMUYECKHE peaKIuu,
JeKalie B OCHOBE MPOMBIIUIEHHOIO CHoco0a TMOMYYEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KUcnoThl. COIu CEpHOM KUCIOTHI, KAYECTBEHHAs! peaKklys Ha



cynbdaT-uoH. Haxoxnenue ceppl M e€ coequHEHUN B mpupoae. XUMHUECKOE
3arpsi3HEHUE OKPYXKAIOMIeH Cpelbl COSNWHEHUSMU Ccephbl (KUCIOTHBIC JOXKIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CITIOCOOBI €0 MPEA0TBPAILCHHUSI.

OO6mras xapakTepucTuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHbIE CTEMEHH OKUCIEHUS. A30T, pacnpocTpaHEHHE B MPUPOJIE,
du3nyeckue u XuMuIeckue cpoiictea. KpyroBopor azora B mpupoje. AMMHAK, €T0
busznueckre 1 XUMUYECKHE CBOMCTBA, NOJydyeHue u npuMmeHenue. Conu aMMOHMS,
ux puU3NUECKNe U XMMUYECKHE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakuus Ha
WOHBI aMMOHWS. A30THas KHCIOTa, € MoiydeHue, (Pu3ndecKkrue U XUMHYCCKHE
cBOlcTBa (0OIIME Kak TMpEACTaBUTENS Klacca KHUCIOT U crnenuduyeckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MMHEpaJIbHBIX
ynoopenuii. XumMuueckoe 3arpsi3HeHue OKpYXKarollei cpebl COeAMHEHUAMU a30Ta
(KUCTIOTHBIE JTOXKIW, 3arpsi3HEHUE BO3/yXa, MOYBBl U BOJ0EMOB). Docdop,
ajuioTponHbeie Mogudukanuu ¢gocdopa, puznueckue M XUMUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dbochopnas kuciora, Gpu3ndeckue 1 XUMHIECKUE CBOMCTBA,
nonydenue. Mcnonp3zoBanue hochaTtoB B KaueCTBE MUHEPATBLHBIX YI00PEHUIA.

O6mas xapakrtepuctuka 3nemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEepHbIE  CTENEHU  OKUCJICHHS.  YTJEpON,  aUIOTPOIHbBIS
Monu(UKALIUKA, PACTIPOCTPAHEHHE B TNpuponae, (GU3NYECKHEe U XUMHUYECKHE
cBoiicTBa. AncopOuus. KpyroBopot yriepoma B npupojge. OKCUABI yriiepoaa, ux
dusnueckue W XUMUYECKHE CBOWCTBA, JCHCTBHE HA JKUBBIC OPTaHU3MBEI,
NOJy4YeHUE W TPUMEHEHHE. DKOJIOTHYECKHEe TPOOIEMBbI, CBA3aHHBIE C OKCHIOM
yraepoga (IV), rumoresa r1100anbHOTO TOTEIJICHUS KIMMATa, IMapHUKOBBIN
s dext. YrompHas kuciaotra u €€ conn, ux GU3NIECKue U XUMHIECKUE CBOMCTBA,
nojgyyeHue U TmpuMeHeHne. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanre kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO3SICTBE.

[TepBoHaUanbHBIE TOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COCAUHEHUIX
yriaepona (MeTaH, 3TaH, STUICH, alleTHIICH, 3TaHOJI, TIIUIEPHH, YKCYCHAs KHCIIOTa).
[IpupogHbie HMCTOYHUKHU YTIIEBOAOPOAOB (Yyroib, NPUPOAHBIA ra3, HEPTH),
NPOAYKTHI WX TepepaboTku (O€H3MH), MX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTie 0 OMOMOTUYECKH BAXKHBIX BEIECTBAX: )KHpaX, OeiKax, yriieBojgax — U ux
poIM B OKM3HM 4YeloBeKa. MarepuaibHOE€ €IWHCTBO OpPraHUYECKHX U
HEOPraHMYECKUX COCTUHEHUH.

Kpemunii, ero d¢usnueckne W XHUMHYECKHE CBOWCTBA, IMOJyYCHUE U
npumenenne. CoeauHeHuss KpeMHuss B mnpupoge. OOuume npeacraBieHus o0
okcunie kpemaus (IV) u kpemHueBoi kuciore. CUIMKAThI, UX UCIOJIL30BAaHUE B
OBITY, B MPOMBIIIUICHHOCTU. BakHelilline cTpouTenbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOro MCIOJIb30BaHUS
CTPOUTENBHBIX MAaTEPUAIIOB B MOBCEIHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHrne oOpas3IoB HEOPraHWMYECKHX BEIICCTB, CBOMCTB COJISTHOM KHCJIOTHI,
IPOBE/ICHNE KAUYE€CTBEHHBIX PEAaKIUN Ha XJOPUJ-UOHBI U HAOJIIOJCHUE NMPU3HAKOB
UX MPOTEKAaHUS, OMBITHI, OTpaKalIIUe (QU3NYECKHUEe U XHWMHUYECKHE CBOMCTBa
raJIoTeHOB M MX COEJUHEHUN (BO3MOXKHO HCIOJIb30BaHUE BHJIEOMATEPHUAIIOB),
O3HAaKOMJIEHME ¢ oOpa3naMu XJIOpUAOB (TaJONE€HUJOB), O3HAKOMJICHHE C
oOpasnamMmu  ceppl HU €€ COeAUHEHMUSIMU  (BO3MOXHO  HCIIOJIb30BaHUE
BUJIEOMAaTEepUaioB), HaOJOICHUE TIpoIlecca OOyTJIMBaHUs caxapa IMojA JeHCTBUEM
KOHIEHTPUPOBAHHOMW  CEPHOM  KHUCJIOTHI, M3y4eHHE XHMMHUYECKHUX CBOWCTB
pa30aBIeHHOI CEpHOI KUCIOTHI, MTPOBEIECHUE KAUEeCTBEHHON pPeaKIK Ha Cynbdar-
WOH M HaONIoZeHuE NpH3HAKa €€ MPOTEKaHUs, O3HAKOMJIEHUE C (PU3HMUYECKHUMU
cBoiicTBaMu a3ora, (Gochopa MU HX COENUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHUH, MOIyYeHHE,
coOupaHue, paclo3HaBaHWE W H3YYEHHE CBOWCTB aMMHUaKa, IPOBEJCHUE
KaYeCTBEHHBIX pEaKUUi Ha MOH aMMOHHUA U (ochaT-uoH U M3yYEHUE MPU3HAKOB
UX MPOTEKAHUs1, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHOMN a30THOM KUCIIOThI C MEJIbIO
(BO3MOYXKHO VCIIOJIb30BAHUE BHJIEOMATEPUAJIOB), U3y4EeHUE Mozenen
KPUCTAJUTMYECKUX PEImETOK anMmasa, Trpaduta, (ylsiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aACOPOLUM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTUBOrasza, MojayyeHue, cCOOMpaHue, paclio3HaBaHUE U U3YUYEHUE
CBOMCTB YIJIEKUCIIOTO ra3a, MpOBEACHUE KAaUeCTBEHHBIX pEaKlMi Ha KapOOHAT U
CWIMKAT-UOHBl M M3YyYECHHE IMPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIIEHHE C
OPOAYKUMENH CWIMKAaTHOM MPOMBILUIEHHOCTH, PEIIEHUE HSKCIEPUMEHTaIbHBIX
3aa4 1o TeMe «BakHenme HeMeTaIbl U UX COSIUHEHUS.

MeTtanjibl 1 MX COeIMHEHUSA

OO6mas xapakTepuCTUKa XMMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosoxkeHuss B llepmonnueckod cucreme XuMHUeCKHX dneMeHtoB /[l M.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHrue MeTaiioB. Merayuinueckasi CBsi3b U
METaUTMYeCKass  KPUCTAUTMYECKas  pemeérka.  DIEKTPOXUMHUYECKUH  Psif
HanpspKeHul MetaiioB. Gusnyeckrne 1 XMMUYECKUE CBOMCTBA MeTauioB. O0nue
CHocoObl MoyiydeHus: MeTayyioB. IloHSTHE O KOppO3UM METaIOB, OCHOBHbIE
crocoObl 3amuThl UX OT Kopposuu. CrutaBel (CTajlb, YYTyH, AIOPATIOMUHUM,
OpoH3a) U UX MPUMEHEHHUE B OBITY U MMPOMBIIIIIEHHOCTH.

[lenounble MeTaibl: nojokeHUe B llepuoanueckoil cucteMe XHUMHYECKUX
aneMeHToB /I. M. MenneneeBa, CTpO€HHE MX aTOMOB, HAXOXJEHUE B IIPUPOJE.
duznyeckre ¥ XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusi U kanus). OKcuapl u



TUAPOKCHIBI HATpusd MW Kanus. [IpuMeHeHue MIeNOoYHbIX METaJulOB U HX
COCIUHEHUMN.

[[lenoyHO3EMENIbHBIE METAJUIBI MAarHMM W KaJIbIMWA: TOJIO)KEHUE B
[lepuoguueckoit cucreMe xumudeckux 3nneMeHToB [[. 1. MenneneeBa, ctpoeHue
VX aTOMOB, HaXOXJI€HUE B Ipupoae. PU3NYeCcKrue U XUMUYECKUE CBOMCTBA MarHus
U Kaiplusa. Baxhelmume coeauHeHUs] KaiublMs (OKCHUI, THAPOKCHUI, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmomMuHUNA: nonoxeHue B [lepuonnueckoi cucteMe XMMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa, CTpoeHUE aToOMa, HaXxOXKIEHHE B mpupone. dusznueckue u
XUMUYECKHEe CBOMCTBA aTtOMHHUS. AM(POTEpHbIE CBOMCTBAa OKCHAA M TUIPOKCH]IA
ATIOMUHUSL.

Kenezo: nonoxenue B [leprogudeckort CHCTEME XMMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOEHHE aTroMa, HaxoxiaeHue B npupoxae. dusnueckue u
XUMHUYECKHe CBOMCTBA kene3a. OKCubl, THIpOKCU bl U comu xenesa (I1) u xenesa
(III), ux cocTaB, CBOMCTBA U MOTyYCHHE.

Xumuyeckuii IKcnepumenm:

O3HAKOMJICHHE C o0pa3llaMu METAJUIOB U CIUIABOB, UX (PU3UUECKUMHU
CBOMCTBaMH, M3Y4Y€HHE  PE3YyJIbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB), OCOOEHHOCTEW B3aMMOJEUCTBHS OKCHIA
KISl M HATpUsi C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BUJIEOMATEPHUAIIOB),
VICCIIEJOBAHUE CBOWMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUA KENe3a B KUCIOPOAE
(BO3MOXHO  HCIOJL30BAaHUE  BHUJEOMATEpPUATIOB), IMPU3HAKOB  IPOTCKAHMUSI
KAUEeCTBEHHBIX PEaKIMii HA MOHBI: MarHusi, KajablUs, aJIOMUHUA, LIMHKA, >Kele3a
(IT) u xene3a (III), meau (II), HaOmrOAEHNE W ONMUCAHUE TIPOIIECCOB OKPAITMBAHUS
IJIaMEHU HMOHAMU HATpus, Kalus U Kaiblusi (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAJIOB), HCCle0OBaHUE aM(DPOTEPHBIX CBONCTB THAPOKCHU/IA ATFOMUHHUS
U TUAPOKCHUA LIMHKA, PEIIEHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 Mo Teme «BakHeimme
METAJUIBI U UX COCTHHEHHUSI».

XuMHS M OKPYKAKOLIA"A cpeaa

BemecTtBa m marepuansl B MOBCEIHEBHOW W3HM 4eloOBeKa. bezomacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMHYECKUX peakiuii B ObiTy. [lepBas momoms mpu
XUMHYECKUX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYXkKawIleh cpeabl (MpeenbHas JIOoMmyCcTUMas
KOHIeHTpaIus BemiecTs, nainee — [1JIK). Ponp xumuu B pemennn 3K0I0ru4ecKux
pooJIeM.

Xumuueckuii IKCnepumenm:

u3y4eHrue oOpasloB MaTepuaoB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEpPHBIC
MaTepHuaJbl).

Mescnpeomemmnuie ceasu



Peanmu3annsa MeXnpenIMETHBIX CBsI3€M INpU W3YYEHUM XHMHUU B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUME KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
HNOHSITUH, TaK ¥ TOHATHUM, SBISIIOIIUXCS CUCTEMHBIMU JIJIS1 OTJIEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IUKJIA.

OOmue ecTeCTBEHHO-HAyYHbIE TMOHATHS: HAy4HBIH (DAaKT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KIacCuPUKaLUsi, TMEePUOJUYHOCTb, HAOIIO/IEHNUE,
DKCIIEPUMEHT, MOJCIMPOBAHUE, H3MEPEHHE, MOJENb, SBICHUE, IAPHUKOBBIN
3¢ deKT, TEXHOIOTHs, MaTCPHUAIIbI.

®u3nka: MaTepusi, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIUJ,
U30TOMNbI, PaAMOAKTUBHOCTb, MOJIEKYJA, SJIEKTPUUYECKUU 3apsifi, MPOBOJHUKH,
HOJIYNPOBOJHUKHY, AMDJIEKTPUKH, (POTOBJIEMEHT, BELIECTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAS
pemerka, CIiaBbl, (PU3NYECKHE BEJIWYUHBI, €AUMHHUIBI U3MEPEHUS, KOCMHYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, ColHIIE.

buonorus: ¢orocunTes, apixaHue, Ouocdepa, sKocucTeEMa, MHUHEpaIbHbIE
yI100peHUs, MUKPO3JIEMEHThI, MAaKPO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpadusa: armocdepa, rugpocdepa, MHUHEpPaATIbl, TOPHBIE MOPOJBI,
N0JIE3HbIE€ UCKOIAEMbIE, TOILJIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yJbTAaThl OCBOEHHS MPOrpaMMbl OCHOBHOIO OOIIETo
o0pa30oBaHUs JOCTUTAIOTCS B XOJl¢ OOy4eHHsS XUMHUU B €IUHCTBE y4eOHOU WU
BOCIUTATEIbHOMN JIESITEIbHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMH POCCUIUCKUMHU
COLMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TNPHUHSATHIMU B
oOlIecTBE MpaBUJIaMU M HOpPMaMU TIIOBEJIEHUS M CIHOCOOCTBYIOT Ipolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COIMATIU3AIMHN 00 y4arOIIHXCA.

JIMYHOCTHBIE ~ pe3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYyYarOUIMXCs
PYKOBOJICTBOBATbCSI CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OpPUEHTAUM U
pacIIMpeHue OMbITa AESITENbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoTHYECKOr0 BOCIUTAHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
M HAy4YHOMY HACIIEIWI0, TOHUMAHWA 3HAYEHUS XUMHYECKOM HAayKh B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW HH(pOpMAIMEH O
MEPEIOBbIX JOCTHKEHUSAX W OTKPBITUSAX MHPOBOM M OTECYECTBEHHOW XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOILIECTBA;

2) rpam/aaHCKOro0 BOCIIUTAHUS:

NPEACTABICHUS O COLUMAJIbHBIX HOpPMax M MpaBWiIaX MEKINYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOW,  y4eOHOMCCIIENOBAaTEIbCKOM, TBOPUECKOM M JPYrUX  BHJAX
JeSTENbHOCTH, TOTOBHOCTHM K Pa3HOOOpA3HOW COBMECTHOM MAESTENbHOCTU MPHU
BBITIOJTHEHUW Y4E€OHBIX, T[IO3HABATENbHBIX 3aJlay, BBIMOJHEHUHN XUMHUYECKUX
AKCIEPUMEHTOB, CO3JJaHUN YYEOHBIX TPOECKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TPOLECCE ATOW Yy4eOHOM JEeATEeIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEJACHHWE M TMIOCTYNKH CBOMX TOBAapHUILEH C MO3HUIUU
HPaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHMA:

MHUPOBO33PEHUYECKHAE TPEIACTABICHUS O BEIIECTBE M XMMHMYECKOM PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM M COCTAaBIISIIOLIUE
OCHOBY JIJI1 TTIOHUMAaHUSI CYIIHOCTH HAYYHOM KapTHHBI MUpA, MPEACTABICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHs NPUPOABI, B3aUMOCBA3AX 4YEIOBEKA C
IPUPOTHOMN CPEZION, O POJIM XMMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

NI0O3HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUH IO
XUMHUHU, HEOOXOMUMBIE i OOBSICHEHHS HAOJIOMaeMbIX TPOIECCOB W SIBJICHUH,
MO3HABATEIbHON, MH(POPMAIMOHHOW M YHUTATEIbCKON KYJIbTYpPhl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOATENbHOM paboThl C Y4YeOHBIMU TEKCTaMM, CIPABOYHOU



JUTEpPaTypor, JOCTYIMHBIMU TEXHUYECKHUMHU CpPEICTBAaMU HMH(OPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JII0OO3HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHMIO, MPOEKTHOW U  HCCIEI0BATEIHCKON
JESTENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHSI OOy4YeHUS B
JIaJTbHEHIIIEM;

4) popmupoBaHusi KYJbTYPbl 310POBbSI:

OCO3HAHUE IIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHHUE MOCJEICTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsI, HAPKOTUKOB, KYPEHUS ),
HEOOXOIUMOCTH COOJIFOZICHUs TpaBWI 0O€30MacHOCTH MpH  OOpalleHUuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HH;

S) TPyA0OBOr0 BOCIIUTAHMS:

MHTEpEC K MPAKTUYECKOMY U3YUYEHUIO TPOodeccuii U Tpy/la pa3IudHOro poja,
yBaXEHUE K TPYAYy U peE3ylbTaTaMm TPYAOBOW NESITENbHOCTH, B TOM YHCIIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW TI0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHJUBUIYaJbHOU TPAECKTOPUHU MPOJOJLKEHUST 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUHM, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
YCHENTHON MpoheCCHOHAIBHOMN MeATSIBHOCTH U Pa3BUTHSA HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHAIBHON CPEJIC;

6) ’K0JI0TNYEeCKOr0 BOCIIUTAHHS

AKOJIOTMYECKH 11€71IeCO00pa3HOe OTHOIICHUE K NPHUPOJE KaK HMCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIIEeCTBOBaHUs, IOHUMAHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHOro o0pasza KH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
GU3UYECKOMY M TMCUXUYECKOMY 3/I0POBBIO, OCO3HAHHE LIEHHOCTH COOJIIOJCHUS
npaBuI 0€30I1aCHOT0 MOBEAEHUS IPU paboTe C BEIIECTBAMMU, a TAK)KE B CUTYaIUsX,
YIPOXKAIOLIHUX 3I0POBBIO U KU3HU JIFOACH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJydaeMble MPU H3YYCHUH XUMUU, IS
peuieHns 3a1a4, CBA3aHHBIX C OKPYKAIOLEd IPUPOJHON CPEIOM, I NOBBIICHUS
YPOBHS  DKOJOTHYECKOM  KYJIbTYpPhl, OCO3HaHHUS TJ00aJbHOTO  XapakTepa
IKOJIOTHYECKUX TPOOJIeM U MyTeH WX PEIICHHsS MOCPEACTBOM METOIOB XHMHH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHUKATUBHOMN U COLIMAJIbHOM MPAKTHUKE.

METANIPEIMETHBIE PE3YJIBTATbDI

B cocraBe MertanpeaMETHBIX pe3yJIbTaTOB BBIACHSIOT 3HAYUMbBIEC IS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAYYHbIE TOHATHUA (3aKOH, TEOpus,
IMPUHIIUII, TUTIOTE3a, (PaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U APYTOeE.), KOTOpPhIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpeIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUH W3 ATUX MpeAMEeTOB (GOPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



HAy4YHOU KapTHUHE MHpPA, U YHUBEpCAJIbHbIE yueOHbIE NEUCTBUS (II03HABATEIIbHbIE,
KOMMYHUKATUBHbBIE, PETyJIATUBHBIE), KOTOpbIE OOECIEYUBAIOT (PopMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYUIECTBJICHUIO Y4eOHOM
NEeSATENbHOCTH.

Ilo3naBaTe/IbHBIC YHHBEPCATbHBIC YUYeOHbIE AeHCTBUSA

basoBble JlornyecKue 1eicTBUA:

YMEHHUS HCIIOJIb30BaTh NPUEMBI JIOTUYECKOIO MBINUIEHHS IIPU OCBOCHUU
3HAHMI: PACKPBIBATh CMBICI XWUMHUYECKHX MOHATUNA (BBIAEIATh UX XapaKTEpHbIE
NPU3HAKK, YCTAHABIIMBATh B3aWMOCBS3b C JPYIMMH IOHSATHUSMM), HCIOJIb30BAThH
HOHSTHS JIJIs1 OOBSICHEHUS! OTAENIbHBIX (PAKTOB U SIBJIEHUN, BBIOMPATh OCHOBAHMS U
KPUTEPUU JUIsl KJIACCU(PUKALUU XUMUYECKUX BEIIECTB M XUMHUYECKHX pEaKlui,
yCTaHABIUBATh NPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXAY OOBEKTAaMU H3YUCHHS,
CTPOUTh JIOTUYECKHE PACCYXICHHs (MHIYKTHUBHBIE, N€IYKTUBHbBIE, [0 aHAJIOTUN),
JIeJIaTh BBIBOJBI U 3aKITIOYEHUS;

YMEHHE IPUMEHATH B INPOLECCE IO3HAHUSA TNOHATUS (IIPEAMETHBIE U
METanpeIMETHbBIE), CHMBOJIMYECKHUE (3HAKOBBIE) MOJEIH, UCIIOJIb3yEMbIE B XUMUH,
npeoO0pa3oBbIBaTh MIUPOKO NPUMEHSIEMbIE B XUMUUA MOJEIIbHBIEC TIPEICTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI 3JIEMEHTAa), XMMHUYecKass QopMyla U ypaBHEHUE
XUMHYECKON peakluy — MpU PeleHur y4eOHO-TI03HABaTEeNbHBIX 3aJa4, ¢ yUYETOM
3TUX MOJIEIBHBIX NPEICTABICHUN BBISBISATh U XapaKT€PU30BATHh CYIIECTBEHHbIE
NPU3HAKH M3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CJIE/ICTBEHHbIE CBS3M U
IPOTHUBOPEYHS B U3y4aEMbIX MPOLECCAX U SIBICHUSIX.

Ba3oBble uccienoBarenbcKne 1eiiCTBUSA:

YMEHHUE HCIOJIb30BaTh IOCTABJIEHHBIE BONPOCHI B KAayeCTBE HMHCTPYMEHTA
NO3HAHMS, A TaKXKEe B KaueCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIIOTE3BI IO
IIPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUMN;

OpUOOPETEHHE ONbITA MO IUIAHWPOBAHUIO, OpPraHU3allMd W MPOBEJICHUIO
YUYEHHYECKHX OSKCIIEPUMEHTOB, YyMEHME HaOJIoJaTh 3a XOAOM Ipolecca,
CaMOCTOSITEJIFHO IPOTHO3UPOBATH €0 Pe3yJbTaT, (OpMyIupoBaTh 00OOIIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM IPOBEAEHHOIO OIbITA, UCCIENOBAHUS, COCTABIISATh OTUET
0 MPOJIETTAaHHOM padore.

Pabora ¢ undopmanmueii:

yMEHHE BBIOMpATh, AHAJIM3UPOBATh M HUHTEPIPETUPOBATH HH(POPMALIUIO
pa3INyYHBIX BUIOB U (DOPM INpeacTaBieHUs], MOIYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4dHO-TIONyJIApHAsl JIMTEpaTypa XUMHUYECKOIO COJEpXk aHUs, CIPABOYHBIE
nocobusi, pecypcsl MHTepHETa), KPUTUYECKH OIIEHUBATh NPOTUBOPEUMBYIO H
HEI0CTOBEPHYIO MH(POpMAIIHIO;



yMEHUE NPHUMEHATh Pa3jIu4HbIE METOJAbl M 3alpOChl NMPU MOUCKE U OTOOpE
UHPOPMAIIMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX [JIS1 BBITIOTHEHHS
y4eOHBIX U MO3HABATENbHBIX 33J[a4 ONPEAEIEHHOrO TUIIA, MPUOOPETEHHUE OMbITA B
o0acTh UCHOJb30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIJICHHUE KYJIbTYPOU aKTUBHOT'O UCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CHUCTEM,
CaMOCTOSATENLHO BHIOMPATh ONTUMAIBHYIO POpPMY MpEACTaBICHUS UHPOPMALH U
WIUIIOCTPUPOBAaTh pEIIaeMble 3aJladll HECIOXKHBIMU CXEMaMH, JuarpaMMamy,
apyrumu hopMamu rpaduKd U UX KOMOMHAITUSIMU;

YMEHUE UCIOJb30BaTh M AaHAJIM3UPOBATH B INpoLecce Yy4yeOHOH U
UCCJIeIOBATEIbCKON JESATENbHOCTH MH(OPMAIUIO O BJIMSHUU MPOMBIIIEHHOCTH,
CEJIbCKOI'0 XO3MMCTBA M TPAHCIOPTAa Ha COCTOSIHME OKpYXarollell NpUpOaHOI
Cpelbl.

KoMMmyHukaTuBHBIE YHHBepcaIbHbIe YueOHbIe 1eHCTBUS:

yMEHMUsS 3aJaBaTh BONPOCHl (B XoJe Auanora W (WiIM) JHUCKYCCHM) TIO
CyumlecTBy  oOCyXKIaeMol  TeMbl, (QOpPMYJIUPOBaTH CBOU  MPEJIOKEHHUS
OTHOCHTEJILHO BBITIOJHEHUS MPEAJIOKEHHON 3a1auH;

YMEHUS  MPEACTaBIATh  MOJYYEHHbIE  pe3yibTaThl  IO3HABATEIbHOMN
NESATENbHOCTY B YCTHBIX M MHCBMEHHBIX TEKCTaxX; JienaTh MPE3eHTALNI0
pE3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpHUMEHTa (J1abopaTOPHOrO OIbITA,
1a60paToOpHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOCKTA);

yMEHUS y4e€OHOTO COTPYJHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOMN
MO3HABATEJIbHOM M  MCCIIEOBATENbCKOM  JIESITEIbHOCTH  IPU  pEUICHUU
BO3HUKAIOIIUX MpOOJeM Ha OCHOBE Y4ETa OOIIMX HHTEPECOB M COIJIACOBAHMS
no3uuui (00CyXeHusl, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbDY, KOOPAUHALMS
COBMECTHBIX JEHCTBUM, OIPEACICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryjsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE IeiiCTBUA:

YMEHHUE CaMOCTOATEIBHO ONPEACNATh LU JEATEIbHOCTH, IJIAHUPOBATD,
OCYUIECTBJISITh, KOHTPOJIHUPOBATh M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeATEebHOCTh, BBIOUpaTh Hanbosee d3(PeKTUBHBIE CIIOCOOBI pEelIeHUsT YICOHBIX U
NO3HABATENbHBIX 3aJa4, CaMOCTOSITEIbHO COCTABJIATh WM KOPPEKTHUPOBAThH
NPEMJIOKEHHBIA aJrOPUTM JIEWCTBUMA TP BBINOJHEHWM 3aJaHAM C Y4ETOM
NOJIy4YE€HHsI HOBBIX 3HaHUM 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLHUSX,
OLIEHUBAaTh COOTBETCTBUE IOJYYEHHOIO pe3yjbTaTa 3asBICHHOM LENH, YMEHHE
UCIOJIb30BaTh M aHAJTU3UPOBATH KOHTEKCTHI, IIPeiaraeMble B yCJIOBUH 3a/1aHUH.

MNPEJIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJIep’KaHUsl, YCTAaHOBJIEHHOIO JaHHOM QenepaibHON pabodeil mporpaMMoi,
BBIJICJISIFOT: OCBOEHHBIE OOYYAIOIIMMHUCSA HAy4dHblE 3HAHUS, YMEHHUS U CIIOCOOBI



nehcTBUil, crneuudpuyueckue s OpeAMETHON o0mactu  «XUMHS», BHIbI
NEATEIBHOCTY MO  TOJYYEHUIO HOBOIO  3HAHUS, €ro HWHTEpHpETalnH,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMUHBIX YU€OHBIX M HOBBIX CUTYalIUsIX.

K xoniy oOydenus B 8 kiacce nmpeaMeTHbIe pe3yibTaThl HA 6a30BOM yPOBHE

JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OO YUAIOIIUXCS YMEHUH:

e PpPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX MOHSATHH: aTOM, MOJIEKYJa,
XUMUYECKUI D3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOHASE M HEOJAHOPO/AHAS ), BaJIEGHTHOCTh, OTHOCUTENIbHASA aTOMHASI U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSApPHAs Macca,
MaccoBasi JOJIsl XUMUYECKOT O 3JIEMEHTa B COCIMHEHUU, MOJIIPHBINA 00BEM,
OKCHJI, KHCIIOTA, OCHOBAHHE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIIEHBb
OKHCJICHHS, XMMHUYECKasl pPeakIusi, KiIacCUpUKAIMSI pPEaKIuil: peakiuu
COCAMHEHUS, PEAaKIHH PA3JIOKEHUS, PEaKUUH 3aMElICHUs, PEaKUuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHE PEAKLIMH, TEIUIOBOM A((EKT peakiiui,
AIpO aToOMa, JJIEKTPOHHBIM CJOM aroma, aToMHasi OpOWTallb, pPaIUyC
aToMa, XMMHUYECKasl CBs3b, MOJSPHAS U HENOJISIpHAs KOBAJICHTHAsS CBSA3b,
VMOHHAS CBSI3b, MOH, KATMOH, aHHOH, PacTBOp, MAcCOBas JOJis BEMIECTBA
(mpolleHTHas! KOHIIGHTPAIIHs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH U
MPUMEHSTh 3TU OHATHUSA MPU ONMKUCAHUY BEUIECTB U X MPEBPAILICHUII;

e HCNOJIb30BaTh XUMHUYECKYH) CHMBOJMKY IS COCTaBiieHUs (opmyn
BEILIECTB U YPABHEHUN XUMHUECKUX PEAKIIUN;

e ONpENENATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKUCICHHUSI  BJEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHHUMN IO
dbopmynam, BHJI XUMHUYECKOM CBsi3M (KOBaJe€HTHas M MOHHAasA) B
HEOPraHMYECKUX COCIUHEHUSX;

e packpbiBaTh cMbIci Ilepuomnueckoro 3akona J[. WM. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT MX MoJjiokeHusi B Ilepuoamueckoil cucreme,
3aKOHOB COXPAaHEHUs MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHHUS, 3aKOHA ABOraipo;

e OIKCHIBATh W XapakTepuzoBaTh TabiuuHyo ¢opmy Ilepuoanueckoit
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3invaTh [OHATHUS «TJaBHas
nonarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)y», maneie u
OoJbIIMEe TEPUOJIb, COOTHOCUTH OO0O3HAYCHMs, KOTOpPbIE HUMEIOTCA B
tabnuie «llepuoguyeckas cucrema XuUMHYeCKUx »diaemeHtoB . U.
MeHnaeneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB



XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsij siApa, 00IIee YUCIO0 FJIEKTPOHOB
U pacnpeiesICHUE X MO 3JIEKTPOHHBIM CJI0SIM);

KJIacCU(UIIUPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuu (M0 YUCIY W COCTaBy YYACTBYIOIIMX B PEAKIIMH
BEIIIECTB, M0 TeIIOBOMY 3 dexTy);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIHME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXKAasi OMUCAHUE MPUMEPAMHU MOJIEKYIISIPHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMUAYECKUX PEAKIIHN;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TPOTEKAHHS XUMHUYECKUX TpEBpalleHuid B
Pa3IMYHBIX YCIOBUSAX;

BBIYUCHIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl
BEUIECTB, MAaCCOBYIO JOJI0 XHMHYECKOrO0 D3JEMEHTa 1o QopMyle
COCIMHEHUs, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKIUU;

MPUMEHSTh OCHOBHBIE OIEpPAllMd MBICIUTEIBHON AEATEIbHOCTA — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IeHue, CUCcTeMaTu3aluio, Kiaccudukaiuto,
BBISIBJICHHE TPUYMHHO-CJICICTBEHHBIX CBSI3€M — 11 M3Y4YEHUS CBOICTB
BEIIECTB W XHMHUYECKHX PpEAKIUN, ECTECTBEHHO-HAYyYHbIE METObI
MO3HAHUS — HAOJIOJICHUE, U3MEPEHUE, MOJIEIUPOBAHUE, HKCIEPUMEHT
(peanbHbBINA U MBICTICHHBIN);

cienoBaTh ~ IpaBWJaM  TOJIb30BaHUS ~ XUMHUYECKOM  mocylnod U
7abopaToOpHbIM  00OpPYJOBAaHMEM, a TaKXKe TMpaBUiIaM OOpaIleHusl ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSIMU 1O BBINOJHEHHUIO
7a00paTOPHBIX XHMMHUYECKUX OMNBITOB MO TOJYYEHUIO M COOHpPAHUIO
ra3oo0pa3HbIX BeleCTB (BOJAOPOAA U KHUCIOPOJA), IMPUTOTOBICHUIO
pPacTBOPOB C ONPEACIEHHON MAacCOBOM JOJIEM PaCTBOPEHHOI'O BEUIECTBA,
IUIAHUPOBAaTh M MPOBOAUTH  XUMHUYECKHE  HAKCIEPUMEHTHI MO
pacIio3HaBaHUIO PACTBOPOB HIEIOUYEH U KUCIOT C MOMOIIbIO UHIUKATOPOB
(;makmyc, dheHondTaTenH, METHIIOPAHXK U APYTHE).

K xoHniy oOyueHus B 9 Kjacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PacCKpbIBaTh CMBICII OCHOBHBIX XWUMHUYECKUX TIOHATHUW: XUMHYECKHUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHWOH, MNPOCTOE BEUIECTBO,
CJIO)KHOE€ BEILIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCJIEHHSI, XUMUUYECKasi peaKIysi, XUMUUECKasi CBS3b, TEIIOBOM 3(dexT
peakuuu,  MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIMTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIIUTHYECKAsT OUCCOLMALNS, PEAKUUU HOHHOTO
oOMeHa, Karaau3atop, XWUMHUYECKOE paBHOBECHE, OOpaTumble U



HEeoOpaTUMBbIE pEaKLUWH, OKHUCIHUTEIbHO-BOCCTAHOBUTEIIbHBIE PpPEAKIUH,
OKHCJIMTENIb,  BOCCTAHOBHUTENIb,  OKHUCJIEHHME U  BOCCTaHOBJICHHE,
ajutotTponusi, aMm(pOTEPHOCTh, XUMHYECKasi CBS3b (KOBaJICHTHAs, MOHHAs,
METAJUIMYECKAasi), KPUCTAJUIMYECKAsT pEHIETKa, KOpPpO3Usl METAJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluu, MpeAeiabHO JOIMyCcTUMas
koHneHnTpanus [TJIK Bemiectna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHN U
MPUMEHSTh 3TU MOHATHUSA MPU ONMKUCAHUY BEUIECTB U X MPEBPAILICHUII;
UCTIOJb30BaTh XMMHYECKYI0 CHMBOJIMKY [UIsl COCTaBJiCHHS (HOpMyI
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIUAM;

OIPENENATh BaJIEHTHOCTh U CTENEHb OKUCIEHUSI XUMHUECKUX JIEMEHTOB B
COCIMHEHUAX pPa3JUYHOrO0 COCTaBa, MPUHAUIEKHOCTh BEIIECTB K
ONpeACNIEHHOMY KJIacCy COEAMHEHUN Mo (opMynam, BHI XHMHYECKOU
CBs3W (KOBaJICHTHAs, HWOHHAs, META/NIMYECKas) B HEOPTraHUYECKUX
COEIMHEHUAX, 3apsiji MOHA M0 XUMUYECKON (popmylie, Xapakrep cpeisl B
BOJHBIX PAacTBOPAaX HEOPraHUYECKUX COCIUHEHUH, THUIl KPUCTAIIMYECKON
PELIETKN KOHKPETHOT'O BELECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akonHa J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OINHWCHIBATH W XapaKTepU30BaATh
tabnuunyto Gopmy Ilepuonnueckoil CUCTEMbl XUMHUYECKHX AJIEMEHTOB:
pasznuyarh MOHATUS «rJaBHasg noxarpymnmna (A-rpynma)» U «noOodHas
noarpynmna (b-rpymnma)», Mansie W OOJIbLIME MEPUOJIbl, COOTHOCHTD
0003HAYCHUS, KOTOpPbIE MMEIOTCS B IEPUOAMYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHUMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsij sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacnpeneleHue UX 10 DJIEKTPOHHBIM CIIOSIM), OOBACHATH OOUIUE
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUHN B
npeaeliax MalibIX MNEPUOJIOB U TJIaBHBIX MOATPYII C YUETOM CTPOEHUS HX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMUYECKUE peakluu (MO0 YUCIY M COCTaBY Y4YacTBYIOLIMX B pEaKIUU
BEILIECTB, MO TEIIOBOMY A(P(EKTy, M0 U3MEHEHUIO CTENEHEW OKUCIICHUS
XUMHYECKHX 3JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) 00IIME W crenudUuecKkrue XUMHUYECKHE
CBOMCTBa MPOCTBIX M CIOXKHBIX BEUIECTB, TIOJATBEPKIAAs OMNUCAHUE
npuMepaMu MOJICKYJISIPHBIX W HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XUMHUUYECKUX PEAKILIUM;

COCTaBJISATh YPaBHEHHUS DJIEKTPOJIUTHUYECKOW JTUCCOLUMALMU  KHCIIOT,
LIETI0YEN U COJIEN, MOJIHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIU HOHHOTO



oOM€Ha, YypaBHEHHUS pEaKUHi, TOATBEPKAAIOUIUX CYIIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH PA3IUYHBIX KJIACCOB;
pPacKpblBaTh CYIIHOCTh OKHCJIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajlaHCca ITUX PEaKIIUi;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXXHOCTH TIPOTCKAHHUS XUMUYCCKHX TMPEBPAICHUN B Pa3IMYHBIX
YCIIOBHUSIX;

BBIYHCIIATH OTHOCHUTEIBHYIO MOJICKYJISAPHYIO W MOJSPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHWMHYECKOTO0 »JJeMeHTa 1o (dopmyse
COCIMHEHUS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MMPOBOJAUTH PACUEThI
M0 YPaBHEHHUIO XUMUYECKON PEaAKIUU;

coOmroaTh  MpaBWja  TOJIB30BAHUS ~ XMMHYECKOW  TMOCYAOH W
nabopaTOpHBIM  O0OPYJOBAaHMEM, a TaKXke TMpaBuia oOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMHU I10 BBITIOJHCHHIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpAHHUIO
ra3o00pa3HbIX BEIIECTB (AMMHAKA U YTIIEKUCIIOTO rasa);

MPOBOAUTH  PEAKIMU,  MOJTBEPKIAIOIINE  KAYeCTBEHHBIM  COCTaB
pPa3IUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM MyTEM XJIOPHI-, OPOMHUI-,
uonua-, kapoonat-, ¢ocdar-, CWIHKAT-, Cyiab(har-, THIAPOKCUI-HUOHBHI,
KaTHOHBI aMMOHHUSI M WOHBI W3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPaxX HEOPTaHUUYECKUX BEILIECTB;

MPUMEHSITh OCHOBHBIE OIEpallii MBICIUTEIBHON JAESTEIbHOCTA — aHAIU3
U CHHTE3, CpaBHEHHE, OO0OOIIEeHNEe, CHCTEeMAaTU3aINIO, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEMICCTB U
XUMHYECKUX PEaKIid, eCTeCTBEHHO-HAyYHbIE METOABl TIO3HAHUS —
HaOJII0/ICHHe, M3MEpPEHUEe, MOJEIMPOBAHUE, DKCIEPUMEHT (pealibHbId U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KNIACC
KoanuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTPOHHBbIE (HH(PPOBbHIE)
KouTposabHbie IMpakTnyeckue
n/n TeM IPOrpamMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3pea 1. [lepBonavajbHble XUMUYeCKHEe TIOHATHS
XuMmust — BakHasi 001acTh

11 €CTECTBO3HAHUSA U 5 ) bubmuotexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢c

YeJI0BeKa

12 BemiecTBa 1 xXuMuueckue 15 | bubmuorexa [IOK

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

Hroro no pazneny 20

Pa3nea 2. BaxkHejilme npeacTaBuTe/ I HEOPraHU4eCKUX BellecTB
21 Bosnyx. Kucnopon. Ilonsitue 6 bu6numorexa LIOK

' 00 okcumax https://m.edsoo.ru/7f41837¢
59 Bonopoa.Ilonstre o kuciorax g | bubmuorexa [IOK

' U COIAX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [lonsitue 00 5 | | bubnuoreka [IOK

' OCHOBaHHAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCChI 1 | | bubnmoreka [JOK

' HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢

Hroro no pazgeny 30

Paspnea 3. Ilepnoanueckuii 3axkon u [lepuoanueckas cucrema xumudeckux jiemeHToB /I. U. MengeneeBa. CTpoenne aToMoOB.
XuMmnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIC PeAKIIUA




[lepronuueckuii 3aKOH U

31 [lepnonuueckas cucrtema 7 bubmuorexa [IOK
XUMHUYECKHX 3eMeHToB . U. https://m.edsoo.ru/7f41837¢c
Menneneea. CtpoeHue atoma
XuUMHYECKasi CBSI3b.

3.2 OKHCIUTEIBHO- 8 bubmorera [IOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIBLHBIC PEAKITUU
bubnuorexa [IOK
Hroro o paszeny 15 https:/m.edsoo.ru/7f41837c
PezepBHOE Bpems 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME




9 KVIIACC

KoanuyectBo yacos DJIEeKTPOHHBbIE
HaunmenoBaHue pa3iesnoB u TeM nudposbIe
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NpOorpaMMbl Bcero o0pa3oBaTe/bHbIC
padoTbI padoTbI
pecypchbl
Pa3pnen 1. BemecTBo 1 XMMHYeCKHE peaKIUH
11 [ToBTOpeHMEe 1 yriuyodieHne 3HaHUN 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3fIeIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuoreka [IOK
' peaxkuit https://m.edsoo.ru/7f41a636
13 DNEeKTPOTUTHYECKAs JUCCOIHALIHS. g | | bu6nmoreka [IOK
' XHMMHUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pasgeny 17
Paspnen 2. HemeTa/uibl M X COCAUHEHUS
)1 OO01mast XapaKTepUCTHKa XUMUICCKUX 4 | bu6nnoreka [IOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMUUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa [IOK
' pymst. L€p https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01mast xapaKTepUCTHKa XUMUIESCKUX
2.3 aneMeHTOB VA-rpynisl. A3ot, pochop 1 ux 7 1 brbmmorexa LIOK
' py ) ’ P https://m.edsoo.ru/7f41a636
COEJINHEHUS
OOw1ast XxapaKTepUCTHKA XUMUUYECKUX
24 anemeHToB IVA-rpynmnsl. Yriepon n 8 1 2 bubmmorexa OK
' 3 PYTHIRL. STICPOA https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEUHEHUS
Hroro no pazneny 25




Pa3zgen 3. Mera/uibl M UX COeINHEHU ST

but6mmoreka [IOK
) i 4
3.1 Obmpue CBOHCTBA METAIIOR hitps://m.eds0o.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxueiinme MeTauibl U UX CO€IUHEHUS 16 hitps://m.edsoo.rw/7f41a636
Hroro no pasueny 20
Pa3jnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemtecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa HOK
' et p hitps://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bhe 3 but6mmoreka [IOK
PBHOC BpeMi https:/m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68




IHOYPOYHOE INIAHUPOBAHUE

8 KJIACC
KonuyecrBo yacos DJIEeKTPOHHBIE
Ne aTta nudpoBbIe
Tema ypoka Konrtpoasnbie | IIpakTnueckue A bp
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsbI padoThI
pecypchl
| [Ipenmer xumuu. Posib XUMUHU B )KU3HU | butmmoreka [JOK
yenoBeka. Tena u BeliecTa https://m.edsoo.ru/ff0d210c
2 [IonsTHE 0 METOJaX MO3HAHUS B XUMHUHU 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227e
IIpakTrueckas padora Ne 1 «[IpaBuna
3 paboTeI B Tab0OpaTopun U IPUEMBI 1 bu6muoteka LIOK
obparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 UucTtele BemecTBa U cMecH. CrocoObl | bubnunorexa LIOK
pas3aeneHust cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuueckas padora Ne 2
5 «Pa3nenenue cmeceit (Ha npumepe 1 bubmmorexa [IOK
a 1 {Ha HpuMep hitps://m.edsoo.ru/ff0d28c8
OYMCTKH TIOBAPEHHOMN COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBLH MOJICKYJIBT https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHE dJIEMEHThI. 3HAKH | bubmuorexa [JOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U CIOKHBIC BEIIECTBA 1 Bubmmorexa LOK
p B https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 nomorexa LO

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

bubnmoreka [IOK

10 Xumnueckas popmyna. BaneHTHOCTh
opwy https://m.edsoo.ru/ff0d2eae
aTOMOB XUMUYECKUX 3JIEMEHTOB
1 OtHocuTeNbHAs aTOMHAs Macca. bubmuorexa [JOK
OTtHOCHUTENBbHAS MOJIEKYJISIPHAsI Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBast 105151 XUMHYECKOTO bubnmoreka [JOK
3JIEMEHTA B COCAUHCHUH https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemiectBa. MoJib. bubmuoreka [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 ®u3znyecKre U1 XUMUUECKHUE SIBJICHUS. bubnmoreka [JOK
XuMuyeckas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycaoBUs NPOTEKaHUS bu6nuorexa [IOK
XUMHUUYECKUX PEaKU https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUS MACCHI BEIIECTB. bub6mmorexa [LIOK
XVAMHUYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
Bbruncnenus koindecTBa, Macchl
17 BELIECTBA [10 YPAaBHEHUSIM XUMUYECKUX bubamorera OK
HIeCTBa Ho yp hitps:/m.edsoo.ru/ff0d5708
peakiuit
Knaccudukamnms XuMruaecKux peakiuit
18 (coequHeHMs, pa3I0KEHUS bubmorexa LOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHUs, OOMEHA)
M. B. JIOMOHOCOB — y4€HBIii-
19 sHIMKIOoNEeAUCT. O600IIeHE U Bubmmorexa [IOK
H FCT: “f https://m.edsoo.ru/ff0d40c4
cUCTEeMaTH3alus 3HAHUI
20 Konrponbnas padora Nel mo treme bu6nunorexa [IOK
«BemiecTBa ¥ XMMHUYECKUE PEAKLIU https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmech razos. CoctaB bub6mmorexa LIOK

Bo3ayxa. Kucnopom — snemeHT u

https://m.edsoo.ru/ff0d448e




MpoCTOC BCUICCTBO. O30H

dusnyeckre U XUMHUYECKHE CBOMCTBA

22 KHCJIOpoJia (PeaKkIuy OKUCTICHUS bubmorexa LOK
poAa (peaxtt : hitps://m.edsoo.ru/ff0d4614
ropenue). [louarue 06 okcumax
CriocoObI ITOIy4YeHNS KHUCI0POoaa B
23 nabopaTopuu ?n OMBII_HJ'IerHOCTI/I bubmmorera [IOK
paTop p ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciaopoa
TennoBoii 3¢ ekt xumuueckoit
24 peaKIiu, MOHATHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKHUX PEAKIIHSIX
Tonnuso (He(dTH, Yroab U METaH ).
25 3ar H3Heéneq1;o3 yra CII0COOBI z:ro bubmmorexa HOK
p Ayxa, https://m.edsoo.ru/ff0d4cda
MPeIOTBPAICHUS
[Tpaktrueckas padora Ne 3 o Teme
26 «ITonmyuenne u coonpanue KUciIopoaa bubmmorexa HOK
ya N p poaa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €ro CBOMCTBY
7 Bonopon — snemeHT u npocToe bu6mmoreka [IOK
BeliecTBo. HaxoxxneHnue B npupoje https://m.edsoo.ru/ff0d4dd0
)8 duznvecKkre 1 XUMUYSCKHE CBOMCTBA bubmuorexa [IOK
Bojopoaa. [lpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nunorexa LIOK
29 IT
OFPITHE © RHCAOTAX H COMAX https://m.edso0o.ru/ff0d50d2
30 Crioco0sl MostydeHus: BOAOpoJa B bubnmnoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktuueckas padora Ne 4 o Teme
bu6nunorexa LIOK
31 «ITomyuenue u cobupanue BoJ10poJia,

H3yYEHHE €ro CBOMCTBY

https://m.edsoo.ru/ff0d4f42




MossipHblit 00bEM ra30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brrunciaenus o0n€Ma, KOJTHIECTBA
33 BEILIECTBA ra3a 1o e€ro U3BECTHOM bubamorera OK
t . Y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA WK 00BEMY
Breruucnenust 00b€MOB ra3oB 1Mo
34 ABHCHUIO PEAKIIMHA HA OCHOBE 3aKOHA bubmorexa OK
P .. peartt o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI ra30B
35 DU3UYECKUE U XUMUUYECKHUE CBOMCTBA bu6mmoreka [IOK
BO/JIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [lorstue 00 bubmuorexa [IOK
HHIAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacblieHHbIe
37 1 HEHACHI peHHLIIe) acTBOpBL. MaccoBas bubmorexa OK
n PacTBOPEL. https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B PACTBOPE
[IpakTrueckas padora Ne 5 o Teme
13 «IIpuroroBiieHrE PacTBOPOB C bu6muoteka [IOK
ONpeAeNIEHHON MacCCOBOU 10IEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTponbnas padora Ne2 no teme bub6mmorexa LIOK
«Kwucnopoa. Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnuorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX B aM()OTEPHBIX bubamorera LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHUJIOB
4 OcHoBaHuA: cOCTaB, Kiaccudukarus, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 IlonryyeHnue 1 XUMHUYECKUE CBOMCTBA bubnnorexa [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, kinaccudukarus, bu6nunorexa [IOK
HOMEHKIIaTypa https://m.edsoo.ru/ffOdfee?
45 IlosnydeHue 1 XUMUYECKUE CBOMCTBA bubnnorexa [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpeaHue): HOMEHKIIATYpa,
46 cnocoélfl) oI )CHI/ISI XHMHqZSKHe bubmmorexa [IOK
¢ YHCHIA, https:/m.eds0o.ru/00ad9474
CBOMCTBa
[Tpaktrueckas padorta Ne 6. Permenue
47 AKCTICPUMEHTAIBHBIX 3a]1a4 110 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7¢
COEMHEHUIN»
43 I'eneTnyeckas CBA3b MEXAY KJIacCaMU bubnnorexa [IOK
HEOPraHUYECKUX COCTUHEHMI https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o001IeHre U ccTeMaTU3alus 3HaHU|
m 1 https://m.edsoo.ru/00ad9cb2
Konrponsnas padora Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX bubmorexa OK
. p https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[lepBbie monbITKH Ki1acCUPUKAIITU
51 XUMUYECKUX 3eMeHTOB. [loHsTHE O bubamorera TIOK
) https://m.edsoo.ru/00ad9ffa
rpyInmnax CXOAHBIX 3JIEMEHTOB
[Tepuoauueckuii 3aKOH U
bu6mmoreka [IOK
52 [lepnonuueckas cucteMa XUMHIECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. . Menpaeneena
bu6nunorexa LIOK
53 [Tepuoapsl, rpynmbl, HOATPYIIIBI

https://m.edsoo.ru/00adaS2c




CTpOCHI/Ie atoMoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UeK
55 aToMOB 3JieMeHTOB [lepuonnueckoit bubamorera HOK
https://m.edsoo.ru/00ada6bbc
cuctemsl /. 1. Mennaeneena
XapakTeprucTuKa XUMHYECKOTO
56 3JIEMEHTA 110 €T0 MOJI0KCHHUIO B bubmuorexa [IOK
[Tepuoanueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akona s
57 pa3BuTHUA HayKku U npaktuku. [1. W. bubnmnoreka [JOK
MenneneeB — y4€HbIN, IEJATOT U https://m.edsoo.ru/00ada96e
IpaKJaHUH
53 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuotexa [IOK
XUMHYECKHUX BIJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Honnas xumideckas CBAsk https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nosnsipHast XUMHUYECKast bubnnorexa [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HeTOJIsIpHAs XUMUYECKas bubnunoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6nuorexa LIOK
62 Creneus okHCICHHA https://m.edsoo.ru/00adae28
63 OKHCIIUTENBEHO-BOCCTAHOBUTEIIBHBIE bubnmoreka [JOK
peaxknuu https://m.edsoo.ru/00adb076
64 OxucnuTenu ¥ BOCCTAHOBUTENH buommorera HOK
https://m.edsoo.ru/00adb076
65 KonTponbhas pabora Ne4 o teme bubnnoreka [JOK




«CTpOGHI/Ie atroMa. XUMHYECKasi CBSI3b)

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

66 Peseprubiil ypok. O60061eHIE 1 | bubnunorexa LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 Pezepublil ypok. O6001eHNE U | bu6bnuorexa [IOK
cHCTeMaTH3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
68 PeseprubIiil ypok. O60061eHIE 1 1 bubnmnoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KUIIACC

KoanuectBo yacos JIeKTPOHHBIE
Ne Hara nndposbie
Tema ypoka Konrtpoabubie | IlpakTHueckue
n/n Bcero u3ydeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
[lepnonnueckuil 3aK0H.
bubnuorexa [IOK
1 [Tepuoanueckas cucTeMa XUMHYECKHUX 1
https://m.edsoo.ru/00adb59e
anemeHnToB 1. . Menaeneena
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
2 XUMHUYECKHX IIEMEHTOB IEPBBIX TPEX 1 bubnrorexa LIOK
PEbEE TP https://m.edsoo.ru/00adb6b6
TEePHOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 bub6mmoreka [IOK
HEOPraHNYeCKUX BEILIECTB https://m.edsoo.ru/00adb7e2
4 Buabsl XuMHU4uecKkoy CBSI3U U THITBI | bubmuorexa [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel mo reme
5 «[ToBTOpeHue u yriydiaeHue 3HaHU 1 1
OCHOBHBIX Pa3/eJoB Kypca 8 Kiiacca»
6 Krnaccugukanmst XuMu4eckux peaxkiuit | bubnmorexa LIOK
II0 pa3IUYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTH XUMUYECKOU
7 eakuu. [ToHsITHE O TOMOTE€HHEIX U 1 bubmorexa HOK
p ' https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKLIMIX
[TonsiTHe 0 XUMUYECKOM PAaBHOBECHH.
bubmuorexa [IOK
8 @DaxTopsl, BIUAIOIIKAE HA CKOPOCTh 1

XHUMHYECKOM pCaKkuu U MOJIOXKCHUC

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




XUMHYECKOI'0 paBHOBECHUIA

OKHCIUTEIIEHO-BOCCTAHOBUTEIILHBIC

bubmuorexa [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 3NEKTPOAUTUYECKON
10 nccouuranuu. CUibHbIE U ciadbie Bubmrorexa IIOK
A HHATHIH. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HonHble ypaBHEHUS peaKIun buGmmorexa [OK
P peakt hitps://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHUII B CBETE IIpeACTaBICHUI 00 Bubmorexa IIOK
TpeA https://m.eds0o.ru/00add5d8
AJIEKTPOJIUTUYECKON JUCCOIHAIIIN
XHUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 MPEICTABICHUN 00 DIIEKTPOIUTHUECKON bubmorexa [OK
e p hitps://m.eds0o.ru/00add8b2
UCCOLMAlINA
14 Tlonarue o ruaponnse coien bubmmorexa [OK
AP hitps://m.eds0o.ru/00add9d4
bubmuorexa [IOK
15 006006 7|
ODIICHUE 1 CHCTCMATHIAMHA SHAIH https://m.edsoo.ru/00addd12
16 [Ipaktrnueckas padorta Ne 1. «Pemenue bubnmoreka [IOK
OKCIIEPUMEHTAIIBHBIX 3a1aW) https://m.edsoo.ru/00addbfa
Konrtponsnas padora Ne2 o reme
17 «DIIEKTPOIUTHYECKAS JUCCOLIHAINS bubmmorexa [OK
P A HHAAIAL. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)»
OO6m1as XxapakTepUCTHKA TajlOTeHOB.
18 XHUMHU4YECKHE CBOMCTBA Ha IIPUMEPE bubmorexa HOK
p p https://m.edsoo.ru/00addfe?
xJjiopa
19 XnopoBoaopoa. ComsiHas KUCIIOTa, bu6nmoreka [IOK




XMMHMYECKHE CBOMCTBA, ITOJIy4YEHUE,
IIPUMEHEHHE

https://m.edsoo.ru/00ade104

[paktuyeckas padota Ne 2 o reme

bubmuorexa [IOK

20 «ITomydyeHne COJITHOM KUCIIOTHI,
yi . B https://m.edsoo.ru/00ade348
H3y4yeHUue €€ CBOMUCTB»
Boeruucienus mo ypaBHEHUSIM
21 XUMHUYECKUX PEaKINU, €CIIN OOUH U3 bubnnorexa [OK
p i https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
2 OO01as xapaKTepuCcTHKa 3JIEMEHTOB bubnmoreka [JOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
AmoTponHbie MOAU(DUKAIIUU CEPBHI.
23 HaXO)KIjICHI/IC cepel Hq)eé COCI{I/IHCII){I/Iﬁ B bubmorexa HOK
P o https://m.edsoo.ru/00ade64a
npupoje. XMMUYECKHE CBOMCTBA CEPbI
24 CepoBonopon, cTpoeHue, pu3nieckue u bubnmoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHast KUCIIOTAa,
25 (du3nueckre U XUMUYECKUE CBOWCTBA buommorera LOK
’ https://m.edsoo.ru/00adea28
[IPUMEHEHHE
XHAMHUYECKUE PEAKLINH, JIEKALINE B
OCHOBE TIPOMBIIIICHHOTO CII0c00a
26 MIOJIy4E€HUS CEPHOU KUCIIOTBI. bubnuoreka [IOK
XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaIoIleH cpelibl COEUHEHNUAMU
cepsl
7 Beruucnenue MaccoBoi J0JIM BBIXO/a bubmuorexa [IOK
MPOAYKTa pEeaKLUu https://m.edsoo.ru/00adec8a
28 OO611as XxapakTepHUCTHKa 3JIEMEHTOB bubmuorexa [IOK




VA-rpynnel. A30T, pacipoCTpaHEHHE B
npupoje, GU3NIeCKue U XUMHUIECKUE

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

CBOICTBa
AmMmuak, ero puznyeckue u
29 XUMHUYECKHUE CBOMCTBA, MOJyYCHUE U bubmorexa OK
> HOYH https://m.eds00.ru/00adf004
MIpUMEHEHNE
[paktuyeckas padora Ne 3 o Teme
30 «TonmyyeHne ammuaxa, U3y4eHHUeE €ro bubmmorexa [IOK
Iy - 1Y hitps://m.eds0o.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTta, e€ puznueckue u bubnmnoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcrnonbs3oBaHue HUTPATOB U COJIEH
aMMOHHSI B KQUe€CTBE MUHEPATBbHBIX

32 TOOpeHnIl. XUMHUYECKOE 3arpsi3HEHUE Bubmorexa IIOK
yAODPEHHH. £ p hitps:/m.eds0o.ru/00adf518
OKPY>KaIOIIEeH Cpe/Ibl COeTUHEHUSMU
azora
®ochop. Oxeua gocdopa (V) u

33 (poc:ll))o pHa}I KI/ICJ‘I((I))Ta (bq)lfsn(qezzxne u bubmmorexa [IOK

p o https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOHCTRA, ITOTyICHUE
Hcnonb3oBanue pocdaToB B KauecTse

34 MUHEPAIBHBIX yI00pEHUIA. bubnnoreka [IOK
3arpsi3HEHUE IPUPOTHON CpeIbl https://m.edsoo.ru/00adfc20
dbocharamu

35 VYriepon, pactipocTpaHeHHUE B PUPOJIE, bubnmnoreka [JOK
¢u3nvyecKre U XUMHUECKUE CBOICTBA https://m.edsoo.ru/00adfd9¢c
Oxcupsl yriaepoaa, ux Gpusudeckue u

yHIep N ¢ bu6nmoreka [IOK
36 XUMHUYECKHE CBOMCTBA. DKOJIOTUYECKUE

HpO6HeMI>I, CBs3aHHBIC C OKCHIOM

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




yraepona (IV)

37 VYronbHas KUCI0Ta U €€ CoNn brbmorexa LIOK
https://m.edsoo.ru/00ae006¢
Ipaktuyeckas padota Ne 4 o reme

18 "[lonydyeHue yrieKucioro rasa. bubmmoreka [IOK
KauectBennas peakius Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[lepBoHavasibHBIC MOHATHUS 00
39 OpPraHUYECKUX BEIIECTBaxX KakK O bubmmorexa [IOK
p https://m.edsoo.ru/00ae054e
COEIMHEHUSX yTiepoia
. bubmuotexa [IOK
40 Kpemuuii u ero coeqnHeHus
https://m.edsoo.ru/00ac080a
[paktuyeckas padora Ne 5. Pemenue

41 SKCHEPUMEHTANIBHBIX 33]a4 110 TEME bubnmoreka [JOK
«BaxHeimue HeMeTaJUIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS
KonTponbaast padora Ne3 o Teme

. bubnmnoreka [IOK
42 «BaxHeinue HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el8
COEIMHEHUS
OO6mras XxapakTepHUCTUKa XUMHIECKUX
3JIEMEHTOB — METaJUIOB.

43 Mertannuueckas CBsI3b U bu6mmorexa [IOK
MeTaJUIMYeCKasi KpUcTajuinyeckas https://m.edsoo.ru/00ae103e
pemérka. Gu3nvyecKue CBOMCTBA
METaJIJIOB
XHUMHUYECKUE CBOMCTBA METAJLJIOB.

. . bubnmoreka [JOK

44 DNEKTPOXUMHUYECKUH Psijl HANIPSHKEHUN

MCTAJ1IJIOB

https://m.edsoo.ru/00ael 156




OO61mue crnocoObI MOTYYCHHUS METAIIOB.
CmutaBsl. BeranciieHns o ypaBHEHUAM

bubmuorexa [IOK

45 XUMHYECKHUX PEAKLU, €CIIA OAUH U3 https://m.edsoo.ru/00ael 156
peareHToB COJEPKUT MPUMECH
46 [TonaTue o KOPpO3UU METAIIIIOB bubmorexa OK
https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 [lenotribre MeTaIb https://m.edsogru/Oan14b2
48 Oxkcuabl ¥ THAPOKCUIBI HATPUS U KaJIHS bubmorera [IOK
https://m.edsoo.ru/00ac14b2
49 [enoyHO3eMENBHBIE METAILIBI — bub6mmorexa [IOK
KabIIH 1 Maruui https://m.edsoo.ru/00ael5e8
50 Baxuerinive coefuHEHUS KAIBIUI bubmorexa [IOK
https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CUCTEMATHU3AIM 3HAHUN
57 JKEcTKOCTE BOIBI U CIIOCOOEI €€ bu6nuoreka [IOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
Ipaktuyeckas padota Ne 6 o Teme
53 "KEcTKOCTL BOABI U METOIEI €& bubmmorexa [OK
" https://m.edsoo.ru/00aelae8
yCTpaHEHHUS
. bubmuorexa [IOK
>4 Amomunui https://m.edSO(I)_.[ru/Oanlc64
55 AmboTepHbIe CBOICTBA OKCHIA U bubnmoreka [JOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
>6 Keneso https://m.edsocl)_.[m/Oan1d86
57 Oxcuabl, THIPOKCUIBI U COJM JKeTe3a bubmmorexa [IOK

https://m.edsoo.ru/00ae35e6




(IT) u »xeneza (III)

58 O00011IeHNE U CUCTEMATH3AIM 3HAHUN
Ipaktudeckas padora Ne 7. Pemenue
59 SKCIIEPUMEHTANIBHBIX 3aJa4 110 TEME bubnnoreka [IOK
«BaxHeunme MeTaJlibl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Boruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEaKUU, €U OJUH U3
60 peareHTOB JIaH B M30BITKE WIIH bubmuorexa [IOK
COAEPKUT IpUMecH. Beruncienus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIA BBIXOJIa TTPOYyKTA
peakiuu
61 O0600611eHre U crucTeMaTu3alus 3HaHU!
Kontponbnas pabota Ne4 o teme
62 «Baxueumme MeTauIbl 1 UX
COCTMHEHUS
63 Bemiectsa u matepuaisl B bu6mmoreka [IOK
MOBCEAHEBHOM JKU3HU YETIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMUYECKOe 3arpsi3HeHue bubnuorexa [LIOK
OKpYKaroIlei Cpepl https://m.edsoo.ru/00ae4270
65 Posp XxuMuM B pelIeHUN SKOJIOTHYECKUX bubnuoreka [IOK
npobyem https://m.edsoo.ru/00ae4270
66 Pesepsublil ypok. O60011ieHMEe 1 bubnmorexa LIOK
cUCTeMaTHU3alus 3HaHuU https://m.edsoo.ru/00ae0dOa
67 PezepBublit ypok. O600mIeHNE U bubnnoreka [IOK
CUCTEMaTHU3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 Peseprubiil ypok. O6001eHue 1 bubmuorexa [IOK




CHUCTEMaTUu3aluAa 3HAHHUI

OBIIEE KOJIMYECTBO YACOB I1O
[NPOIT'PAMME

68

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