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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJiEHa Ha OCHOBE TpeOOBaHUWU K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0Opa3oBaTeIbLHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBICHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (enepanbHOl paboueld MpPOrpamMMBI
BOCIIMUTAHUS U C YYETOM KOHLETIINY MPenogaBaHus y4eOHOro mpeamMera « XUMUshHy
B 00pa3oBarenbHbIX opranuzanusx Poccuiickoit denepanuu.

[Iporpamma 1Mo xuMuu Na€T MPECTABICHUE O MENAX, OOIed cTpaTeruu
oOy4eHMs, BOCIHMTAHHMS M Pa3BUTUS OOYyYAIOUIUXCS CpPEICTBAMHU YYEOHOIO
npeaMera, yCTaHaBJIMBaeT  00s3aTelbHOE MpeAMETHOE coJiep>KaHue,
MpeaycMaTpUBAET pacIpelielieHue €ro Mo KiaccaM M CTPYKTYPUPOBAHHUE IO
pazmenaM M TeMaM MpPOrpaMMbl O XHMHUH, OINpPEEIsSeT KOJIUYECTBEHHBIE U
KauyeCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHusl, PEKOMEHTyEMYIO
MOCJIEAOBATEILHOCTh  U3YUEHUS] XUMHHU C YU4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
O0COOCHHOCTEH OOydYarolIuXCs, ONpeaesIseT BO3MOXKHOCTH IIpeaMera IS
peanuzanuu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTesbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs, a TakKKe TpeOOBaHUMN K
pe3yiibTataMm 00y4YeHHUsI XMMUU Ha YPOBHE 1eJiel U3y4eHUsl MpeIMeTa U OCHOBHBIX
BHJIOB y4eOHO-ITIO3HABATEIbHONW JCATEILHOCTH OOYYalomerocs II0 OCBOSHHIO
y4e0HOTO Co/iepKaHusl.

3HaHWE XUMHUH CIYKUT OCHOBOM isi (OPMUPOBAHUSI MHUPOBO33PEHUS
00yy4aroIerocsi, ero MpeACTaBICHU O MATEPUAIBHOM €IUHCTBE MUPA, BaXKHYIO
poiib UrparoT (GopMUpyeMble XUMHUEWU MPEICTaBICHUS O B3aUMOIPEBPAIICHUIX
SHEPIrUd M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTSAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYMBOTO PAa3BUTHSI UEIOBEUECTBA — CHIPhEBOM, HHEPIETHUUYECKOM,
MUIIEBON U SKOJIOTMYECKON 0€30MacHOCTH, MPOOIEM 3IPABOOXPAHECHUSI.

N3yuyenne xumun:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH i CaMOpa3BUTUS U
dhopMupoBaHUsI KYyJIbTYPhI JIMYHOCTH, €€ 00111Iel U (YHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (POPMUPOBAHME MBIIUICHHS U TBOPUYECKHX CIHOCOOHOCTEM
OoOy4JaromMXxcs, HABBIKOB WX CaMOCTOSITEIIbHOW Y4eOHOW JIeATEeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MTOBCEIHEBHOM XKU3HM, TaK U B MPO(HECCUOHAIBHOU eI TEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJISIIa HA €AMHCTBO MPUPOJIbI U YETIOBEKA, SIBISETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON rpaMOTHOCTH 00yYaroIIuXcs;



crocoOCcTBYeT (HOPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
Hay4HbIM 3HAHUSM, K IPUPOJIE, K YETTOBEKY, BHOCUT CBOW BKJIAJl B YKOJIOTUYECKOE
o0Opa3zoBaHue 00YyUYarOITUXCS.

JlanHble HampaBieHUs B OOYYEHHU XUMHUHU OOECIEUMBAIOTCS CHEUU(DHUKON
comepkaHusi  y4eOHOTO  MpeaMeTa, KOTOPBIM  SBIAETCA  TEAarorM4ecKd
aJanTUPOBAHHBIM OTpa)KeHHEeM 0a30BOM HAYKH XMMHH Ha ONPEeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TOHITHI XUMHHU, OCHOB
HEOPraHMYEeCKOM XUMHHM UM HEKOTOPBIX OTACJIbHBIX 3HAYUMBIX ITOHSATHI
OPraHUYECKON XMMUHU.

CrpykTypa coaepKaHus MpOrpaMMbl IO XMMHUU C(POpMUpOBaHa Ha OCHOBE
CUCTEMHOr0 Ioaxoaa K €€ m3ydeHuro. CopepiaHue CKIIaJbIBAETCS U3 CUCTEMBI
HNOHATUNA O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MOHATHI O XUMHYECKOM
peakiuu. OO0e 3TH CHCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPUHIUITY
MOCJIEIOBATENBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHYECKHX IMPEACTABICHHIM
Pa3HOIO ypOBHS:

- @TOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

- [lepuoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

- YYEHHS O CTPOCHHH aTOMa U XUMUYECKOU CBSI3H;

- TpencTaBlieHUd 00 DJIEKTPOJUTHYECKON JMCCOIMAIMU  BEHIECTB B
pacTBopax.

TeopeTnueckne 3HAHMS pPACCMATPUBAIOTCS HA OCHOBE OSMIIMPHUYECKH
MOJTYYEHHBIX U OCMBICIICHHBIX (JaKTOB, PA3BUBAIOTCA MOCJEA0BATEIBHO OT OJHOTO
YPOBHSI K JIpyromMy, BBITIONHSAS (PYHKIIUU OOBSCHEHUS W TPOTHO3UPOBAHMS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTHYECKOTO MPUMEHEHUS U IOJYYCHHUS
M3Y4YaeMbIX BEIECTB.

OcBoeHue TmporpaMMbl MO XHMHUU  CHOCOOCTBYeT  (DOPMHPOBAHHIO
MPEJICTABJICHNUS O XUMHAYECKON COCTABIISAIOLICH HAYYHOM KAPTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOABI, LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO H
MeTOJaM TO3HaHMUsI B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPHUBJICUCHHEM
3HAHUW U3 paHee H3YUYEHHBIX YYEOHBIX mpeAMEeTOB: «OKpyXKarolmuil MUpY,
«buomnorus. 57 kimacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHHME 3HAHUM OCHOB
XUMHUYECKON HAayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUYECKON
NESATEbHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBON KYJbTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XMMHYECKHX
3HAHUM — BaKHEHIIMX (PaKTOB, MOHATUHN, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYIHBIX 00O0OIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa, s3bIka HAyKd, B



OpUOOIIEHUH K HAyYHBIM METOJaM TIO3HAHWUS TIPU M3YYCHHH BEIIECTB W
XUMHUYECKUX peakinii, B GOpMUPOBAHUU W PA3BUTHUU MO3HABATEIBHBIX YMEHHUH U
UX TPUMEHEHUH B Y4YEOHO-TIO3HABATEIIBHOM M y4EOHO-HUCCIIEI0OBATEIbCKOMN
NESATETbHOCTA, OCBOCHUM TIpaBWi Oe30MacHOTO oOOpalleHus C BElIeCTBaAaMHU B
[MOBCEHEBHOM KU3HU.

[Ipu u3yyeHUM XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaXKHOE
3Ha4YCHHUE MPUOOpETH TaKUe 1eH, KaK:

- (QopMHUpOBaHUE WHTEIUICKTYJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKU3HU;

- HaAmpaBJICHHOCTh OOy4YeHUS] HA CHCTEeMaTH4ecKoe MpUOOIIeHUE
o0y4Jarommuxcss K CaMOCTOSITEJIbHOM TI03HABATEIbHOM JEATEIbHOCTH, HAyYHBIM
METOJIaM TO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUWY;

- obOecriedyeHne yCIOBUM, CITOCOOCTBYIOMINX MPHOOPETEHUIO 00yJIarOITUMHUCS
OTbITa Pa3HOOOPA3HON NEATETHLHOCTH, IMO3HAHMS M CAMOIO3HAHUS, KIIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIIMI), UMEIOIIUX YHHBEpPCAIbHOE 3HAYCHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH,

- (opmupoBanne oOmelH (QYHKIIMOHATBHOW W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBSACHATH W OILICHUBATh SIBJICHUS
OKPY’KAIOIIEr0 MHpA, UCIOJIb3Yysl 3HAHUS W OMbBIT, MOJIYYCHHbIC MPU H3YUCHHUH
XUMHUH, TPUMEHITh WX TPH PEHICHWH TPOoOJIeM B TIOBCEIHEBHOW JKHU3HH H
TPYAOBOU IEATEIIBHOCTH;

- ¢opmupoBaHne Yy OOy4YaOMIMXCA TyMaHUCTHYECKUX  OTHOIICHHMH,
NOHUMAaHUSl 1EHHOCTH XUMHUYECKUX 3HAHUM 71 BBIPAOOTKH DKOJIOTHYECKH
11eJ1eCO00pa3HOr0 TMOBEJACHUS B OBITY M TPYJAOBOM JIEATEIBHOCTH B IIENAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOIHON CPEJIbI;

-pa3BUTHE MOTHUBALlUU K OOYUYEHHIO, CIIOCOOHOCTEl K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHUS OOLICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpO(uUiIs M HANPaBIEHHOCTH JalbHEHIIETOo
oOy4eHusl.

OOmiee 4KMCIIO 4YacoB, OTBEAEHHBIX MJi H3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kinacce — 68 vacos (2
gaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).

COAEPKAHUE OBYUEHUA

8 KUIACC

HepBOHaqaanme XUMHYCCKUE ITOHATHUA



[Ipenmer xumuu. Posib XuMHUM B KU3HU 4YelIOBEKA. XUMUS B CUCTEME HAyK.
Tena u BemecrBa. PuU3NYECKHE CBONCTBA BELIECTB. ATpPETraTHOE COCTOSIHHE
BemecTB. [loHsATHE O MeTOMax MO3HaHMS B XMUMHUU. UUCThIE BEHIECTBA U CMECH.
CnocoOnI pazaeneHust cMecei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHUYECKHE 3I€MEHTbl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U CIIO)KHBIE BeleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckass ¢opmyia. BajleHTHOCTh aTOMOB XHMMHYECKHX DJIEMEHTOB.
3aKOH TIOCTOAHCTBA cocTaBa BemniectB. (OTHOCUTENbHAsT aToOMHasg Macca.
OTHOCUTENbHAST MOJIEKYJIsIpHAas Macca. MaccoBas 1051 XUMUYECKOr0O 3JIEMEHTA B
COEIMHEHUMU.

KommuecTBo BemecrBa. Mosib. MossipHas macca. B3anmMoCBsI3b KOJIMUECTBA,
Macchbl W 4YHUCla CTPYKTYPHBIX €AWHUI[ BellecTBa. Pacu€tel mo Qopmynam
XUMHYECKUX COCTUHECHUM.

@uU3NYECKUE U XUMHUYECKHUE SIBJIICHUS. XUMHUUYECKasi PEakius U €€ MPU3HAKU.
3aKOH COXpaHEHHUs MAacChl BEIIECTB. XHUMHUYECKHE ypaBHeHHs. Knaccudukarus
XUMUYECKUX PEAKIUN (COeTMHEHHUS], Pa3JI0KEHHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0i, mpaBmwiaMu pabOThl B JabOpaTOpuu U
npuéMaMu oOpallleHus ¢ JIabopaTOPHBIM O0OPYIOBAHUEM, W3YyUCHHE U ONHUCAHUE
(U3MYeCKNX CBOWCTB O0O0pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHHE
¢usnueckux (TJIaBJICHUE BOCKA, TasHUE JIbJIa, PACTHpPAaHUE caxapa B CTYIIKE,
KUTIEHWE U KOHJIEHCAIMsI BOJIbI) M XMMHUYECKHX (TOpEHUE CBEYH, MPOKAIMBAHHE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCIOTOM) SABJICHUH, HAOII0ACHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasnokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoAeCTBHE Keje3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB pa3/IeICHUs] CMECEi: ¢ MOMOIIbI0 MarHura, (QuibTpoBaHUE,
BbITIApUBAaHUE, JUCTUIUISAIMA, XpoMaTorpadus, mpoBeJeHNE OYUCTKH MOBAPEHHON
cColv, HaOMIOJCHWE W  ONUCAaHWE  PE3yJbTaTOB  NPOBEIEHUS  OIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAacChl, CO3JaHUE MOJEIEH MOJEKYJ
(ILIapoCTepKHEBBIX).

Ba:kHeiilue npeacTaBuTe/ I HEOPraHMYECKHUX BellleCTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 3ieMeHT U mpoctoe
BemiecTBO. HaxoxneHue kuciaopoaa B mpupone, (U3NUECKHe W XUMHYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [lpumenenue kucnopona. CrocoOsl
MOJYyYEHUs] KHUCIOpoJa B JabopaTopud U MOpOMBIIUIEHHOCTH. KpyroBopor
KHcIopoa B mpupoae. O30H — aTOTpoInHas MOAU(PUKAIIHS KUCIOPOIa.



TeroBoit 3¢p(heKT XUMUYECKOW pPEaKIuu, TEPMOXUMHUYECKHUE YpPaBHEHHS,
9K30- M DHAOTEPMHUYECKUE pEakiuu. TOIIMBO: Yroiib M METaH. 3arps3HCHHE
BO3/1yXa, yCWJICHUE TapHUKOBOTO 3 (PeKTa, pa3pyiieHne 030HOBOTO CIIOSI.

Bonopon — asnemeHt m mpocrtoe BemectBo. HaxoxxkaeHue Bogopoaa B
npupose, GU3NYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHUE, CIOCOObI
nosyuyeHus. Kuciaorsl u conm.

MomnsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue CBOWMCTBA BOAbL. Boga kak pactBoputenb. PacTBOpBL
HaceblllieHHble M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBas 10715 BellleCTBa B pacTBOpPE. XMMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUS.
Ponw pacTBOpOB B mpupojie U B KU3HU uyeioBeKa. KpyroBopoT BOJIbI B PHUPOJIE.
3arpsi3HeHre NpUPOAHBIX BoJ. OXpaHa U OUUCTKA MPUPOIHBIX BOJI.

Kiaccudukanus neopranmdeckux coenuHeHuit. Oxcunbl. Kiraccudukanuys
OKCHUJIOB:  cojeoOpasyromnue (OCHOBHBIE, KHCJIOTHBIC, aM@oTepHble) U
HecosieoOpaszyromue. Homenknatypa okcuaoB. @Puznueckue W XUMHYECKHE
CBOMCTBA OKCUJIOB. [lonmyuenune okcuaos.

OcunoBanus. Kmaccudukanuss ocHOBaHM: MENOYM U HEPACTBOPUMBIC
ocHoBaHus. HoMeHknatypa ocHoBaHuil. PU3HYECKHE W XHMHYECKHUE CBOWCTBA
ocHoBaHuu. [lonydyeHnrne ocHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kucinor. Ouznueckue u
XUMHUYECKHE CBOMCTBAa KHCIOT. Psn aktuBHocT MetayuioB H. H. bekerosa.
[TonydeHnne KUcIoT.

Conu. Homenknarypa cosieil. @u3ndeckue u XMMHUYECKHE CBOMCTBA COJIEH.
Ilonyuenue comnen.

I'eneTnueckas CBsI3b MEXY KJIacCaMU HEOPTAHUYECKUX COETUHEHUM.

Xumuueckuil IKcnepumenm:

KaueCTBEHHOE ONPENEIICHUE COJEPKaHUs KUCIOpOAa B BO3yX€, MOIYYCHHE,
coOupaHue, pacrno3HaBaHUE M M3YyYEHHE CBOMCTB KHCIOPOJa, HAOIIOACHHE
B3aMMO/JICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HMKHOBEHUS U
npekpaiieHuss ropeHus (mokapa), O3HaKOMJIEHHME C 0O0pas3llaMu OKCHIOB H
OMMCaHWE WX CBOMCTB, IMOJYy4Y€HHE, COOMpaHUEe, paClO3HABAaHWE U HW3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojeicTBre Bojopoaa ¢ okcugom menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BHUACOMATEPUAJIOB), HAOMIOJACHUE OOpPA3I[OB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCJEIOBaHHE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pPa3IMYHON PACTBOPUMOCTBIO, TPUTOTOBJIECHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METANIAMU
(HaTpeM ©  KaibllMeM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),
UCCJIeIOBaHUE OOpa3l[OB HEOPraHMYECKUX BEHIECTB PA3JIMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKU MHJMKATOPOB B PAacTBOpaxX KUCJOT W IIEJIOYEH,



n3yueHne B3aumojenctBus okcuaa menu (II) ¢ pacTBOpom CepHOM KHUCIOTHI,
KHCIIOT C METa/UlaMH, peaKUuid HeWTpaau3alud, MOJIyYEHHE HEpPaCTBOPUMBIX
OCHOBAHHWM, BBITECHEHHWE OJIHOIO MeETajula APYTMM M3 PAacTBOPA COJIM, PEIICHHE
DKCHEPUMEHTAIBHBIX 33/ad 10 TeMe «BakHeWlne KiIacChl HEOPraHUYECKHUX
COCIMHEHUI.

IMepuonuueckuii 3axkoH u Ilepuoauyeckass cucTeMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHue aroMoB. XMMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble TOMBITKH KIACCU(UKAIIUU XUMUYECKUX dieMeHToB. [lonHsTHe o
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHbIE METaJUIbl,
raJIOreHbl, UHEPTHBIE T'a3bl). DIEMEHTBI, KOTOpPbIe 00pa3yoT aM(pOTEPHbIE OKCHIBI
Y TUJIPOKCUJBI.

[Tepnonnueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX 3JIEMEHTOB /.
N.  MengeneeBa.  KopoTkonepuomnas ©  JUIMHHONEPUOAHAsT  (OPMBI
[Tepuognueckont cucrembl xumuueckux 3aeMeHToB [[. M. MenneneeBa. [lepuobl
n Tpynmbl. OU3NYECKUH CMBICH MOPSAKOBOIO HOMEpPA, HOMEPOB NEPUONA U
IPYNIbI JJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siaep. M3oromnbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04YeK aroMoB mepBbiXx 20 XMMHYECKHMX  3JIEMEHTOB
Ilepnognueckori cucremsl [[. 1. MenaeneeBa. XapakTepUCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosuoxeHuto B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHHMSl pajJuyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAUIMYECKNX U HEMETAJUIMYECKUX CBOMCTB MO IrPpyIIaM U NepUoaam.

3nayenue [lepunoamueckoro 3axoHa u [leprnoauyeckon CUCTEMBI XUMUYECKUX
3JIEMEHTOB Ui pa3BUTUsA Hayku W npaktuku. [[. WM. MenneneeB — yd€HbIN U
IpaKIaHUH.

Xumuueckast cBs3b. KoBaneHTHas (mojdsipHass M HEMOJIApHAsi) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. VIOHHAs CBS3b.

Crenenp  okuciieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
ITponecchbl OKUCIEHUSI U BOCCTaHOBIEHUSI. OKHUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

U3y4yeHue oO0pa3loB BELIECTB METAUIOB W HEMETAIOB, B3aUMOJIECUCTBHE
TUAPOKCHAA LHMHKA C PacTBOPaMU KHCJIOT M IIEJIOYEH, MNPOBEIACHHE OIIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIHUIl
(ropenue, peakliuy pa3oKeHUs], COSTUHEHU).

Mescnpeomemmnule céasu

Peanuzanus MeXnpeIMETHBIX CBSI3ed MpPU U3YYEHUH XUMHH B & Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX



IIOHATHM, TAK W MOHATHUM, SBIAIOIIMXCS CUCTEMHBIMH JUI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIN (DAaKT, runoresa, TeOpHs,
3aKOH, AaHaJlu3, CHHTE3, Kiaccu(uKalus, NEPUOJUYHOCTb, HAOIIOJECHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

@usnka: MaTepus, aToM, D>JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIBI, PAJMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUN 3apsif, BELIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PU3MYECKUE BEIUYUHBI, €IUHULBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3B€3/1b1, CoMHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuUHEpadbl, TOPHbBIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XMMHU4YecKasi peaKius

ITepuonnueckuint 3akoH. Ilepuoauueckas cucrema XUMUYECKUX 3JIEMEHTOB /l.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOWCTB
XUMUYECKUX DJIEMEHTOB IIEPBBIX TPEX IEPUOJOB, KaJIMs, KalbLHUsI M UX
COCIMHEHUI B COOTBETCTBUM C IMOJOKEHUEM »dJIeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHJBI XMMHUYECKOW CBSI3U. THIIBI KPUCTAJUITMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BELIECTB. XUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3IM4YHbIM KJIacCcaM HEOPTraHHYECKUX
COCIMHEHUN, TEHETUYECKAas CBI3b HEOPraHUYECKUX BELIECTB.

Krnaccudukanuys XuMUYeCKUX peakiuii Mo pa3IndyHbIM MPU3HAKaM (110 YHCITY
M COCTaBy YYacCTBYIOIIMX B pEaKIMHM BEHIECTB, MO TEIIOBOMY 3(deKkry, 1o
M3MEHEHUIO CTENEHEN OKHMCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHYECKUE PEAKIUU, TEPMOXUMHUUYECKUE
YpaBHEHHS.

[lonsitue o ckopoctu xumudeckoil peakuuu. [lonstue o0 oOpaTHUMBIX U
HEOOpaTUMBIX XMMHYECKUX peakuusax. [IoHATHEe O TOMOIeHHBIX U T'€T€POre€HHBIX
peakuusx. [lonstne o karamuse. I[loHsTHE 0 XMMHUECKOM paBHOBeCUU. DAKTOPHI,
BIUSIONIME HA CKOPOCTh XHWMHMYECKOM PEAKIUU U TMOJOKEHUE XHUMHUYECKOTO
PABHOBECHSL.

OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKUMU,  DJIEKTPOHHBIM  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON ~ PEaKLUU. CocraBneHue  ypaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HUCIOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.



Teopust FNEKTPOIIUTHUECKON JUCCOLUALINU. DIEKTPOIUTHI U HEANEKTPOIHTHI.
KaTtnonsl, annonsl. MexaHU3M [IUCCOLMALMU BELIECTB C PA3JIUYHBIMU BHIAMHU
xuMuuyeckon cBs3u. CreneHs auccoruanuu. CUIbHbBIE U CIa0bIe DJIEKTPOIUTHI.

Peakuun nonHoro oOMeHa. Y cioBusi MPOTEKAHUS peaKkiii MOHHOTO OOMEHa,
MOJHBIE M COKpAalll€éHHbIE HMOHHBIE YypaBHEHHsS peakuuil. CBOWCTBa KHCIIOT,
OCHOBAaHMM U coJeil B CBeTe MpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOM
nucconanuu. KauecTBeHHbIE peakiiuu Ha MOHBL. [ToHATHE O THAPOIH3E CONEN.

Xumuueckuit IKcnepumenm:

O3HAKOMIJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEMETOK HEOPraHWYECKUX
BEIIECTB — METAUIOB M HEMeTayuioB (rpaduTa M aiMasa), CIOKHBIX BEIIECTB
(xJopua HaTpusi), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON pEaKIUU
OT BO3JCHUCTBUS PA3NUYHBIX (PAKTOPOB, HCCIEAOBAHUE DJIEKTPONPOBOAHOCTH
pacTBOpPOB BEUIECTB, IMpOLECCa IUCCOUMAIMU KHCIOT, MIEJIOYEH U COJIeH
(BO3MOXXHO  HCMOJB30BAHME BHUIEO  MaTEpHUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIMX  MPU3HAKK  MPOTEKaHUs  peakuuii HMOHHOro  OoOMeHa
(oOpazoBaHue oOcajka, BbIJCICHHE Ta3a, O0O0pa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUU
(ropenue, peakiuu paszOKEeHHs, COSUHEHUS), PAClIO3HABAaHUE HEOPTaHMYECKUX
BEIIECTB C I[OMOIIBID KAYECTBEHHBIX PpPEAKIMid Ha HOHBI, PpEIICHUE
AKCIIEpUMEHTAJIBHBIX 3a]1a4.

Hemera/uibl M UX COeAMHEHUS

OO6mast xapaktepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTpoeHue W (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHUYECKHE CBOMCTBA HA TMpHUMEpPE  XJopa
(B3auMoOACICTBHE C MeETaUlaMHM, HEMETaJulaMH, IlejioyaMu). XJIOPOBOJOPOI.
ConsiHast KucCI0oTa, XUMUYECKHE CBOICTBA, IMOJYy4YeHHE, NMpuUMeHeHue. JleiicTBue
XJOpa U XJIOPOBOAOPOJA HA OPraHM3M YEJIOBEKA. BaxxHeWIIne XJIOpUAbl U HUX
HAXOX/ICHUE B MPUPOJIE.

Oo6mast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (u3nUecKre CBOMCTBA
MPOCTBIX BEIIECTB — KUCJIOPOAa U CEPbl. AJUIOTPONHBIE MOIUDUKAIIMKM KUCIOpOAa
U cepbl. XUMUYecKkue cBoiicTBa cepbl. CepoBOIOPOA, CTpOEHUE, (pu3nyeckue u
XuMu4yeckue cBorcTBa. OKCHABI Cepbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3MYECKHUE U XUMHUYECKHME CBOMcTBa (oOmue Kak
MpEeACTaBUTENd Kjacca KHUCIOT U chnenuduyeckue). XHUMHUYECKHE pPEeakluu,
JeXalme B OCHOBE IPOMBIIIJIEHHOTO CHOCO0a MOJYYEHHUSI CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoii KucinoThl. Conu CepHON KUCIOThI, KAYECTBEHHAs! peaKkus Ha
cyinbdar-uon. HaxoxneHnue cepbl U €€ COENMHEHHMM B Mpupoje. XUMHUYECKOE



3arpsi3HEHHE OKPYXKAIOIIEH Ccpeabl COCNUHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPAICHUS.

OO6mast xapakrepuctuka 3JeMeHTOB VA-rpymnmnbl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbBIE CTETICHH OKHCICHUSA. A30T, paclpoCTpaHECHHUE B MPHUPOJE,
bu3nUeckne U XUMHIECKre cBocTBa. KpyroBopot azorta B mpupoje. AMMHUAK, €ro
(bu3nUecKre 1 XUMUYECKHE CBOMCTBA, MOJydyeHue u npuMeHenue. Coiu aMMOHUS,
X QU3NYECKUE U XMMUYECKHE CBOKCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THAasl KHCIIOTa, €€ TOoJydeHHue, (PU3HUECKHEe W XUMHUYCCKHE
cBOiicTBa (00mME Kak TMpEeJCTaBUTENS Kiacca KHUCIOT U ChHenu(puiecKue).
Hcnonb3oBaHne HUTPATOB M COJIEH aMMOHHMSI B KaueCTBE MHUHEPATbHBIX
yA0OpeHu. XUMHUYECKOE 3arpsA3HCHUE OKPYIKAIOIIEH Cpe/Ibl COCTMHCHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arpsi3HEHUE BO3AyXa, MOYBBI M BoAoEéMOB). Docdop,
aiutoTpornHeie Moaudukammu (Gochopa, GU3MUECKHE W XUMHUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u dbocdhopnas kuciora, Gpu3ndecKkue 1 XUMUYECKHE CBOMCTBA,
nosnyyenue. Mcnoas3oBanue GpocdaroB B Ka4UeCTBE MUHEPAIbHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka 3meMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCJICHHUS.  YIJIEpOaA,  aJUIOTPOIHBIC
Moau(UKalUY, PAcHpOCTpaHEHHE B Mpupone, (U3MYECKUE U XHUMHUYECKHE
cBoiictBa. Ancopouus. Kpyrosopot yriepona B npupojse. Okcusibl yriepoaa, ux
bu3nYecKkue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HA JKUBBIC OPTaHU3MBI,
MOJIyYeHUE W TMPUMEHEHHEe. DKOJOTUYECKHUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoga (IV), rumore3a r1y100aqbHOTO TMOTEIUVICHUS KIUMaTa, MapHUKOBBIM
addekt. YronpHas KUCIOTA U €€ COJIU, UX (PU3NYECKUE U XUMUUYECKUE CBOMCTRA,
MoJIydeHHUEe W TpUMEHEeHHWe. KadecTBeHHas peaknus Ha KapOOHAT-MOHEI.
Hcnonp3oBanue KapOOHATOB B OBITY, MEIUITMHE, MPOMBINIJICHHOCTH U CEIIbCKOM
XO3SIICTBE.

[TepBoHAYaIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHCHHIX
yraepoaa (MeTaH, 3TaH, 3TUJICH, alleTHIICH, 3TaHOJI, TIUIEPHUH, YKCYCHAas KHCIIOTa).
[IpupogHbie HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojb, NPUPOAHBIA Ta3, HEDTH),
IPOIYKTHl UX TIepepadoTKu (O€H3UH), UX POJIb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTHE O OMOJIOTMYECKHM BaKHBIX BEIIECTBAX: XKUpPaX, OeIKax, yriaeBoaax — U UX
pold B OJKM3HM UeJOBeKa. MarepuaabHOe ©IWHCTBO OPraHUYEeCKUX U
HEOPTaHWYECKUX COCIMHCHUU.

KpemHuuii, ero ¢usnueckue ¢ XUMHUYECKHE CBOICTBA, IOJyYEHHE U
npuMenenue. CoeauHeHuss KpeMHUsi B mpupojae. OOmme mnpeacraBieHus o006
okcusie kpemuusi (IV) u kpemuueBoit kuciore. CUIUKAThI, UX HCIOJIb30BAHHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpoUTeIbHbIE MaTepHalbl: KepaMuKa,
CTEKJIO, IIeMEeHT, O0eToH, xkeye300eToH. [Ipobnembl 0e30MacHOro MCHOIb30BAHMS
CTPOUTEIHHBIX MAaTEPHAIIOB B IMIOBCETHEBHOMN KU3HHU.



Xumuueckuit IKcnepumenm:

U3y4eHre 00pa3lloB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSHOMN KHCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIUN Ha XJIOPUJ-MOHBI U HAOJIO/IEHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHL, OTpaXKAKIIWE (PUINYECKHE M XUMUYECKHE CBOMCTBA
TAJIOTEHOB M MX COEIUHEHUN (BO3MOYKHO HCIIOJIb30BAaHUE BHIECOMATEPHUATIOB),
O3HAKOMJIEHME C O0Opa3llamMu XJOPUAOB (TaJOre€HUIOB), O3HAKOMIICHHE C
oOpasmamMmu  ceppl MU €€  cOoeAUMHEHUSMU  (BO3MOXXHO  HCIIOJIb30BaHHE
BHJIEOMATEPUAIIOB), HAOJIIOACHUE Mpolecca OOyIIIMBAaHUS caxapa Moj JACHCTBUEM
KOHUECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, MW3y4YEHUE XUMHUUYECKUX CBOWCTB
pa30aBIEHHOI CEPHON KUCIIOTHI, MPOBEJCHUE KaUeCTBEHHON peakiuu Ha Cyabdat-
MOH W HaOJIOJeHUE NpHU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIAUHEHHH (BO3MOYKHO MCIOJIb30BAHKE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBHIX U (HOCHOPHBIX YAOOpEHUH, MOTyUYEHUE,
coOupaHue, pacro3HaBaHWE€ M M3Yy4YEHHE CBOMCTB aMMHakKa, IMPOBEJICHHE
KAueCTBEHHbIX PEAaKUUi Ha MOH aMMOHHUA U (ochaT-uOH U U3yUeHHE NMPU3HAKOB
UX IPOTEKAHHUs, B3aNMOICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOXKHO HCIIOJIb30BAHUE BUJICOMATEPHUAIIOB), H3y4YECHUE MOJIeJIen
KPUCTAUNIMYECKUX PEIIETOK anmasza, rpadura, ¢ysiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aJCcOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NIPOTHBOras3a, MoJydYeHHE, COOMpaHue, paclio3HABAaHUE U HU3y4YEHUE
CBOMCTB YIJIEKUCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEaKIMi Ha KapOOHAT M
CWIMKAT-UOHBl W HW3YYECHHE TNPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHHE C
MPOIYKUMUEH CHJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HSKCIEePUMEHTAIbHBIX
3aaa4 no TeMe « BaxkHeume HeMeTaIbl U UX COSUHEHUSD.

MeTanibl U MX COCAUHEHUSA

OO61mast xapakTepUCTHUKa XUMHUYECKUX 3JIEMEHTOB — METAJNIOB HA OCHOBAaHUU
ux mnosiokeHus B llepuomuueckon cucremMe xXumudeckux odiaemeHtos . U.
MenaeneeBa u crpoeHust atomoB. CTpoeHue mMeTtaiioB. Meraiuinueckasi CBA3b U
METAJUIMYECKAs] ~ KPUCTAUIMYECKAsT  PEIIETKA.  ODJIEKTPOXUMUYECKUUA Pl
HanpspkeHu MetaioB. dusndeckne M XUMUYECKUE CBOMCTBA MeTauioB. O0miue
crocoObl MosydeHus: MeTaiioB. [loHATHE O KOppPO3UU METAIOB, OCHOBHBIE
cnocoObl 3alUThl UX OT Koppo3ud. CruiaBel (CTajdb, YYTyH, AIOPATIOMHUHHM,
OpoH3a) U UX MPUMEHEHHE B OBITY U MPOMBIIIJICHHOCTH.

[I{emouyHble MeTaJUIbL: TOJIOkEHUE B [lepuoauyeckoid cucteMe XHUMHUYECKHUX
anemeHToB . M. MeHneneeBa, cTpoeHHE UX aTOMOB, HAaXO0XICHUE B IPUPOJIE.
duznyeckue U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanusa). OKcuasl U
TUAPOKCUIBl HaTpuss M Kanus. lIpuMeHeHue IIEeTOYHBIX METAUIOB M HUX
COEeIMHEHU.



[[lenouyHO3EeMENBHBIE METAUIBI MAarHUM W KAJIbLUUW: MOJIOKEHUE B
ITepunonnueckoii cucreMe xumudeckux siemeHToB [[. 1. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJIEHUE B NpUpoje. PU3nUecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpuusa. BaxHelnme coenMHEHHs] KanblUs (OKCHJA, THAPOKCUI, COJIH).
XKécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEeHHUS.

AmromMuHui: nojiokeHue B [leprnonnueckoil cucteMe XUMUYECKUX JIEMEHTOB
JI. 1. Menneneesa, ctpoeHue aroma, HaxoxkaeHue B mnpuponae. dusudeckue u
XUMHUYECKHE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOKWCTBA OKCHJIa U THIPOKCUIA
AJIOMUHUS.

XKeneso: nonoxenue B [lepronnueckoil cuctemMe XUMUYECKUX AJIEMEHTOB /JI.
. MenneneeBa, CTpoeHHE aToMa, HaXOXKJAeHUE B npupoae. dPusnyeckue u
XUMHUYECKHE CBOMCTBA xkene3a. OKcubl, TuAPOKCHIBI U comu xkene3a (1) u xenesa
(IIT), nx cocraB, CBOMCTBA U MOJTy4YCHHE.

Xumuueckuil IKcnepumenm:

O3HAKOMJIEHWE C oOpa3llaMH METAJIOB U CIUIaBOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, H3yYEHHE  PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHUEOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHIA
KaJdbllsg W HaTpus C BOAOW (BO3MOXHO WCIIOJIb30BAHHWE BHUEOMATEPUAITIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLIECCA TOPEHUS KEJE3a B KUCIOPOAE
(BO3MOXXHO  HCIIOJNIB30BAaHWE  BHJIEOMATEpPHAIIOB), MPHU3HAKOB  MPOTEKAHMS
Ka4ECTBEHHBIX PEAKIMi HAa WOHBI: MarHus, KaJblLUs, AFOMUHUSA, IUHKA, JKEJe3a
(IT1) u xxenesza (II1), meau (I1), HabmroAeHNE M OMKMCaHWE TIPOIIECCOB OKPAITUBAHUS
IJJaMEHU HWOHAMHM HaTpusl, Kanus M Kajdblus (BO3MOXHO MCIOJb30BaHUE
BUJIEOMATEPHAIIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOMCTB TMAPOKCH/IA ATFOMHHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHUE YKCIIEPUMEHTAJIbHBIX 33/1a4 110 Teme «Baxxueimue
METaJUIbl U UX COEAUHEHUSD.

XUMHA M OKPYKAIOLIAA cpela

BemecTtBa m marepuansl B IOBCEIHEBHOM >KM3HM 4YenoBeka. besomacHoe
MCITOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peakiuii B ObITy. [lepBas momoris npu
XUMUYECKUX 0KOTraxX U OTPaBICHUSX.

XVMMHUYECKOE 3arpsi3HEHHE OKpY>Karollell cpenpl (MpeaesibHas TOMyCTUMAs
KOHIIEHTpalus BeiecTs, nainee — [1JIK). Poins XxumMuu B pemieHun 3KOJI0TUYECKUX
mpo0aem.

Xumuueckuit IKCnepumenm:

u3yyeHue oOpaslloB MaTepuasoB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEpPHBIE
MaTepHuabl).

Mesicnpeomemmnie cea3u

Peanuzanus MeXNnpeIMETHBIX CBSI3€d MpU U3YYEHUH XUMHHM B 9 Kiacce
OCYUIECTBJISIETCS 4Yepe3 HCIOJIb30BaHUE Kak OOIIMX €eCTeCTBEHHO-HAYYHbIX



MOHSATUH, TaK U TOHSATHUH, SIBISIONUXCS CUCTEMHBIMH JJISi OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TOHSATHS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpus, aHauu3, CHHTE3, KIacCU(pUKalUsi, TMEePUOJNIHOCTh, HAOIIOJCHNUE,
HKCIEPUMEHT, MOJEINPOBAHUE, H3MEPEHUE, MOJIeb, SIBICHHUE, NapPHUKOBBIN
s eKT, TeXHOIOTHS, MaTePHUAIIHI.

@dwuszuka: Marepus, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHI,
W30TOIbI, PAJHMOAKTUBHOCTh, MOJEKYJa, JJIEKTPUUYECKUI 3apsij, MPOBOTHUKH,
MOJYIPOBOJHUKY, AUDJIEKTPUKH, (POTOJIEMEHT, BEIEeCTBO, TeJI0, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTD, KPHUCTAIITUIECKAsT
peméTka, CIiaBbl, (U3MUYECKUE BEIUYUHBI, CIUHUIBI U3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTHIIE.

buonorus: dorocuntes, npixanwe, Omocdepa, IKOCUCTEMA, MHHEPATHHBIC
yIoOpeHus, MUKPOAJIEMEHTBI, MAaKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MuUHEpadbl, TOPHbBIE MOPOJBI,
MOJIE3HbIE UCKOIIAEMbI€, TOTIIIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO  OOIIIETO
o0pa3oBaHUs JOCTUTalOTCs B XOJie OOy4EeHHMs] XUMUU B €IMHCTBE y4eOHOH H
BOCHUTATEIILHOMN JAEATEIBbHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHUICKUMHU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMHU, MPUHATHIMH B
oOIIecTBEe MpaBUJaMd U HOPMaMHU TMOBEJEHUS M CIOCOOCTBYIOT IpoIleccam
CaMOTIO3HAHUs, CAMOPA3BUTHUS U COLIMAIA3AIMN O0yYarOIINXCA.

JIuyHOCTHBIE ~ pe3yibTaThl  OTPaXXAlOT  TOTOBHOCTh  OOyYaromuUxcs
PYKOBOJACTBOBATbCSI CHUCTEMOM TIO3UTHUBHBIX LEHHOCTHBIX OpPHUEHTAMA U
pacIIMpEHUE OIbITA JEATEIBHOCTH HA €€ OCHOBE, B TOM UHCJIE B YACTH:

1)naTpuoTH4YECKOro BOCIIMTAHMS

LIECHHOCTHOT'O OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
W HAy4YHOMY HACJIECAUI0, NMOHWMAaHWs 3HAYEHUS XUMHYECKOW HAYKH B KU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHON HHGOpMAIHE O
NEPEAOBBIX JOCTHKEHUAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2)rpa:kIaHCKOro BOCIIUTAHUSA:

MPEACTABICHUS. O COLMAIbHBIX HOPMax U MpaBUIaX MEKINYHOCTHBIX
OTHOUIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBAaTEeIbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JESTENHbHOCTA, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOHN MACSTEIBHOCTU MPHU
BBITIOJIHEHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3AUMOIIOHUMAHHUIO
M B3aUMOIIOMOIIM B TIpoLEcce HTOW Yy4yeOHOM JesATeNbHOCTH, TOTOBHOCTH
OLICHHBAaTh CBOE TMIOBEACHHWE W TOCTYIIKM CBOMX TOBAapUIIEH C MO3ULHUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHUSI NTOCIEACTBUM MTOCTYIIKOB;

3)IEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TPEJICTABICHUSI O BEHIECTBE M XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsS HAYKH W COCTABISIOLIUE
OCHOBY JIJI1 TTIOHUMAaHUSI CYIIHOCTH HAYYHOM KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOJIbI, B3aUMOCBA3SAX YEJIOBEKA C
NPUPOJHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

[M03HABATEIbHBICE MOTHBBI, HAIIPABIICHHBIE HA MOJYYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOIUMBIC IJII OOBSCHEHHS HaOII0JaeMBIX IIPOIICCCOB U SIBJICHUH,
MO3HABATEIbHOM, MH(OPMAIMOHHOW M YHMTATEIbCKOW KYJIbTYphl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEIbHOM pabOThl C Y4yeOHBIMU TEKCTaMU, CIPABOYHOMN



JUTEPATYPON, JOCTYMHBIMU TEXHUYECKHUMH CpEICTBAaMU HUH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHHIO, JII0OO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa3OBaHMIO, MPOEKTHOW M  HCCIEAOBATENIbCKOM
JESTENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHSI OOydYeHHUS B
JlaJIbHEUIILIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0pPOBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIECACTBUI U
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0JIsI, HAPKOTUKOB, KypeHHsI),
HEOOXOJMMOCTH COONIOJIEHUs] TMpaBui O€30MacHOCTH TpU  OOpalieHud C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HH;

S5)Tpya0BOro BOCIIUTAHMS:

MHTEPEC K MPAKTUYECKOMY HM3YUYEHHUI0 Tpodeccuii 1 TpyJa pa3indHoro poja,
YBOKECHHE K TPYAy M pe3yibTaTaM TPYJOBOH JEATEILHOCTH, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHHS NPEAMETHBIX 3HAHUW IO XUMHUU, OCO3HAHHBIM BBIOOP
WHJIMBUAYAJIBHOW TPAEKTOPUU MPOJIOIHKEHUsT 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIenHon npodeccCuoHanbHOM NeATeIbHOCTH U Pa3BUTHS HEOOXOJAUMBIX YMEHUH,
TOTOBHOCTh aJalITUPOBATHCA B MPOPECCUOHAIBHON CPEJIE;

6)3K0,10rH4eCKOro BOCIUTAHUS:

HKOJIOTHYECKH 1I€JeCO00pa3HOE OTHOIIEHHE K MPUPOJEC KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHMS, MIOHUMAaHHE LIEHHOCTH 3JJ0POBOTO U
Oe3omacHOro o0pas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢bu3znyecKkoMy M TCHUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOICHMUS
npaBuII 0€30I1aCHOTO MOBEJACHUS TP paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOXKAIOIINX 3I0POBBIO U )KU3HU JOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUSI, MOJy4aeMble MPU U3YYEHUU XUMHH, JJIs
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOILIEH MPUPOJHON CPENOH, I MOBBILICHUS
YPOBHS  DKOJOTHYECKOM KYyJIbTYphbl, OCO3HAHHS TJ00aJbHOTO  Xapakrepa
AKOJIOTMYECKUX MPOOJEM M IMyTed WX PEeIICHUs] MOCPEJCTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEILHOM,
KOMMYHHMKATUBHOW U COLIMAJIBHOUN IIPAKTUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe wMeTtanpeAMETHBIX pE3yJbTAaTOB BBIACISAIOT 3HAUYUMBIC IS
dbopMupoBaHUST MHUPOBO33PEHUST OOIIEHAy4YHbIE TMOHATHUS (3aKOH, TEOopus,
MPUHITAI, TUTIOTE3a, (HaKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX IMpeaMeTax M IMO3BOJISIOT Ha
OCHOBE 3HaHUM M3 ATUX NMPEAMETOB (POPMUPOBATH MPEICTABICHUE O LIEIIOCTHOU



HAy4YHOW KapTUHE MHpA, U YHUBEpCAIbHbIC y4eOHbIC eiCcTBUS (ITO3HABATEIbHEIE,
KOMMYHUKAaTUBHbIC, PETYyJATUBHbBIE), KOTOpbIe OOecrneyuBaoT (HopmMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
NESATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

Ba3oBble Jjoruuyeckue JelicTBUA:

YMEHHSI HCIOJB30BaTh MNPHUEMBI JIOTUYECKOTO MBIIIJICHUS IPU OCBOCHUU
3HAHUMU: PACKPHIBATh CMBICI XUMHUYECKUX MOHSITUN (BBIIEIATh UX XapaKTEepHbIE
MPU3HAKH, yCTaHABIMBATh B3aUMOCBSI3b C JPYTMMHU MOHSTUSMH), UCIOIb30BaTh
HOHSTHS JJIs1 OOBSICHEHUS OTACJBbHBIX (DAKTOB U SIBICHUM, BHIOUPATh OCHOBAHUS U
KpUTEpUH ISl KIacCU(PUKAIMU XUMHYECKUX BEHIECTB U XUMHUYECKUX PEaKIIui,
YCTaHaBJIMBATh MNPUUYUHHO-CIIEJCTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3y4CHUS,
CTPOUTH JIOTUYECKUE PACCYX IEHUSA (MHAYKTUBHbBIC, N€IYKTUBHbIE, 10 AHAJIIOTUN),
JenaTh BBIBOJBI M 3aKIIFOUEHUS;

YMEHHE TPUMEHSATHh B TIpollecCe€ TO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC ), CAMBOJIMYECKHE (3HAKOBBIE) MOJIETU, UCTIOJb3yEMbIE B XHMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAaK (CHUMBOJI 3JIEeMEHTa), XUMHUYeckas (opmylna u ypaBHEHHE
XUMUYECKOW PeaKIuu — MPU PElIeHUU Y4eOHO-I03HABATENIBHBIX 3a/1a4, ¢ YUYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBIABISITE U XapaKTepPU30BaTh CYIIECTBEHHBIE
MPU3HAKH U3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKITHi,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CIICJICTBEHHBIE CBSI3U |
MIPOTUBOPEYHS B U3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

Ba3oBble uccienoBarejbckue AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIMNPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KauyecTBE OCHOBBI i (DOPMUPOBAHMS TUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OMbITa M0 ITUIAHUPOBAHUIO, OPraHU3AMU M MPOBEIACHUIO
YYCHHYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJO0M Ipollecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €ro Pe3yJsbTar, POPMYIUPOBaATH 000OIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIETOBAHUS, COCTABIISITH OTUET
0 MPOJIETIaHHOM padoTe.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMAIIUIO
pa3IMYHBIX BUJOB U (POPM Mpe/ICTABICHUS, MTOTYyUYaeMYI0 U3 pa3HbIX UCTOUYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC
nmocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIEHWBATH MPOTUBOPEUYUBYIO U
HEJ0CTOBEPHYIO MHPOPMAIIHIO;



yYMEHHE NMPUMEHSITh Pa3IUYHbIE METOJbl M 3allpoChl NMPHU TOUCKE U OTOOpe
uHGOPMAIIMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOAMMBIX ISl BBITIOJIHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO THIIa, MPUOOPETEHHE OIbITA B
o0lacTd MCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHHKATUBHBIX — TEXHOJIOTHUH,
OBJIaZICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IIUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (pOpMY TpeAcTaBieHus] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/Jaddl HECJIOXHBIMH CXEMaMH, JuarpaMMaMu,
ApyrumMu GopMaMu rpauku U UX KOMOMHAIUSAMU;

YMEHHE HCIOJIb30BaTh U AaHAJU3UpPOBAaTh B Ipolecce ydyeOHOHl u
UCCJIEIOBATEIBCKON ACATENBHOCTH MH(DOPMAIUIO O BIMSHUU MPOMBIILIEHHOCTH,
CEeNIbCKOTO XO3iCTBa W TPAHCIOPTa HA COCTOSIHME OKPYXKAIOIMIeH MPHPOIHOM
Cpelibl.

KoMmyHuKkaTHBHBIE YHMBeEpPCcAJIbHbIE YUeOHbI€e 1elCTBUA:

yMEHHUS 3aJaBaTh BOIPOCHI (B XOJe jauajgora U (Wiu) JUCKYCCHH) IO
CYHIECTBY  OOCyXgaemMoil  Tembl, (QOPMYITUPOBATH CBOU  NPEIIIOKCHHS
OTHOCHUTEIFHO BHITIOTHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  TPEJCTaBIATh  TOJYYCHHBbIE  pe3yJbTaThl  IMO3HABATEIHLHOMN
JESTENbHOCTY B YCTHBIX U THCbMEHHBIX TEKCTaX; JelaTh MPE3CHTAILUIO
pe3ybTAaTOB BBIMOJTHEHUS XUMHUYECKOTO JKCIEpUMEHTa (J1abopaTOpPHOTO OIBITA,
1a00paTopHOI pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, y4E€OHOTO MPOEKTA);

yMEHHsI Yy4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAaMH B COBMECTHOM
MO3HABATEILHOM M MCCIEOBATEIIbCKOM  JIEATETbHOCTH  NpU  PEIICHUH
BO3HMKAIOLIMX NpOoOJieM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB M COIIACOBAHMS
no3uuui (00cyxaeHus, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JEWCTBUH, ONpelNeleHHe KpPUTEpUEeB IO OLIEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHE).

PeryasiTuBHbIE YHUBEpPcaJIbHbIE yueOHbIE IeiiCTBUSA:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh IENH JEATEIbHOCTH, IJIaHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeSATeNLHOCTh, BBIOMpaTh Hanbosee A (PeKTUBHBIE CIIOCOOBI PEIIeHUsT YIeOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEIbHO COCTaBJSTh WU KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JEUCTBUM TPHU BBINOJHEHUM 3aJaHAM C Y4YETOM
MOJTy4YEHHUs! HOBBIX 3HAHUU 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMsX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON 1EIH, YMEHHE
MCIIONIb30BaTh M aHATTM3UPOBATh KOHTEKCTHI, IPE/IaraeMble B YCIIOBUU 3aJaHHIA.

INPEJMETHBIE PE3YJIBTATDI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00S3aTENBHOTO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOM (denepanbHON padouei mporpamMMoH,
BBIJICTISIIOT: OCBOCHHBIE OOYYArOIMIMMHCS HAay4YHbIE 3HAHUS, YMEHHUS M CIOCOOBI



NeHCTBUH, crenupuyecKue Il MPEeIMETHOM 00JIacTH  «XHUMHS», BHJIBI
NEATEIbHOCTH MO  TOJYYEHHIO HOBOTO 3HAHUA, €ro HHTEPHpPETAINH,
peoOpa30BaHUI0 U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHUIX.

K xoHiy o0yuenus B 8 kjiacce npeaMeTHble pe3ysibTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* PacKpbIBaTb CMBICI OCHOBHBIX XMMUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIO0KHOE BEILIECTBO, CMECH
(omHOpOAHAs M HEOJAHOPOAHAs), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEeMEHTa B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCIICHUSI, XUMHUYECKasi peaKuus, KiIacCUu(PUKaius peakiuil: peaxiuu
COCIMHEHUSA, PEaKIUU Pa30KEHUs, PEAKIUU 3aMENICHUs, PEaKiuu
oOMEHa, 3K30- U SHIOTEPMUUYECKUE PEAKIIUU, TETUIOBOM PPEKT peakiuu,
SAIpO aToMa, JJEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTalb, PAJAUYC
aTOMa, XMMHUYECKasi CBS3b, MOJISIPHAS WM HEMOJSAPHAs KOBAJIEHTHAS CBS3b,
WOHHAs CBs3b, MOH, KATHOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(IporeHTHAs! KOHIIEHTpAaIs) B paCTBOPE;

* WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX TMOHSITHA U
MPUMEHSIThH 3TU MOHSATHUS MPU OMKUCAHUU BEILECTB U X MPEBPAIICHU;

e HCIOJB30BaTh XHUMHUYECKYI0 CHUMBOJUKY JJIi COCTaBieHUs (Qopmyl
BEILECTB M YPABHEHUI XUMHUUYECKUX PEAKIINIA;

e ONPEACNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKWUCIICHHS  BJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MPUHAJIEKHOCTDh BELIECTB K ONPEACIEHHOMY KJIACCy COECIMHEHHMN I10
dbopmynam, BHUJ XUMHUYECKOM CBsi3M (KOBaJeHTHasT W HOHHAasg) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBath cmbich [lepuoamueckoro 3akona JI. WM. Menaeneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE IEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX JJIEMEHTOB OT HX MOJ0XKeHUs B llepmoauueckoi cucreme,
3aKOHOB COXPAHEHHUsSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e ONWCHIBATh M XapakTepu3oBaTh TabmuuHyo Gopmy Ilepuonnueckon
CUCTEMBbl XMMHMYECKHUX OJJIEMEHTOB: pa3iuyaTh I[IOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpymnmna)», mMansie u
OOJIbIlIME TEPUOJbI, COOTHOCUTH OOO3HAYCHHUs, KOTOPhIE HUMEIOTCA B
tabmune «llepmomuueckas cucrtemMa XxuMmudeckux diemeHToB [J[. U
MeHneneeBay C€ UHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, o0llee YUCIO0 ANEKTPOHOB
U pacrpeesieHle UX Mo JIEKTPOHHBIM CII0SIM);

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHWUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBY YUYaCTBYIOUIUX B PEAKIIUU
BEIIIECTB, M0 TEIUIOBOMY (D deKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIK/Iasi OMUCAHUE TTPUMEpPaAMH MOJIEKYJISPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUSI XUMHUYECKUX TMPEBpAIECHUNA B
Pa3IMYHBIX YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO  MaccChbl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHWMHUYECKOTO »JJeMeHTa 1o Qopmye
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON peaKInu;

MPUMEHSITh OCHOBHBIC OIEpPallUd MBICIUTEIBHON AESTEILHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3aIllio, KiIacCH(pUKAIHUIO,
BBISIBJICHUE TPUYUHHO-CIICICTBEHHBIX CBA3CH — JJIsi M3Y4YEHUS CBOWCTB
BEIIECTB U XHUMHUYECKMX PEAKIUM, €CTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUSI — HAOIIOJICHUE, U3MEPEHUE, MOJIETUPOBAHUE, HKCICPUMEHT
(peaJibHBII 1 MBICIICHHBIN );

CleIoBaTh  NpaBWJIaM  TOJIb30BAaHUST ~ XMMHYECKOW  TOCYIoM U
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TakXKe IpaBWjaM oOOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU 1O BBINOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TIO TOJIYYEHHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCIOPOJA), TMPUTOTOBIECHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JI0JIEM PACTBOPEHHOTO BEIECTBA,
IJIAHUPOBAaTh U MPOBOJUTH  XUMHUYECKHE  SKCHEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB LIEIOUEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;mrakmyc, heHondTarenH, METUIOPAHXK U JIPYTHE).

K xoH1y 00yueHus B 9 kjacce npeIMeTHbBIE Pe3yJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

PaCKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX IOHATHUH: XUMHYECKUU
AJIIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHUOH, NPOCTOE BEUIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHMS, XUMUYECKasl peaKlysi, XUMUYECKasi CBS3b, TEIIOBOM 3 PeKT
peakuuu, MOJb,  MOJISIpHBIE ~ 00BEM,  PAcTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTBL, 3JIEKTPOJIMTHYECKAS] JUCCOLMALMS, PEAKIUH HOHHOIO
oOMeHa, Karaau3arop, XHMHYECKOe paBHOBecHe, oOOpaTUMble W



HEOOpaTUMBbIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEaKITNH,
OKWCIIUTENIb,  BOCCTAHOBUTENb, OKUCJIEHHE W  BOCCTAHOBJICHHE,
ajutoTponusi, aMm(pOTEPHOCTh, XUMHUYECKasi CBsI3b (KOBaJICHTHAsi, UOHHAas,
METAJIIMYECKas), KpPUCTAIIMYECKass peleTka, KOpPpOo3usi METalIoB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOM pEaKUHUH, NPEAEIbHO JOIyCTUMAas
koHueHrtpanus [TJIK BemiecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHATHUH U
MIPUMEHATH T MOHITHUS MPHU OMMCAHUU BEIIECTB U UX NPEBPAILICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JUJIS COCTaBleHUS (HOpMYyI
BEILECTB M YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONPEAEIATh BAJICHTHOCTh U CTENEHb OKUCIECHHUS XUMHYECKUX 3JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OTpeNeNEHHOMY KJIacCy CO€IWHEHUU 1o ¢dopMmysaMm, BHI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, MOHHAs, META/NIMYeCKas) B HEOPTaHMYECKHX
COCIMHEHUAX, 3apsi]l MOHA M0 XUMHUYECKOH dopmylie, XapakTep cpelbl B
BOJIHBIX PAacCTBOPaxX HEOPraHUYECKUX COCAWHECHUH, TUI KPHUCTATUTUMYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBath cMbici Ilepuonnueckoro 3akoHa J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHUE: OIUCHIBATH M XapaKTEPU30BATh
Tabnuuynyo (opmy Ilepuoanmdeckoit CUCTEMbl XMMHUYECKUX 3JIEMEHTOB:
paznuyaTh TOHATUSA «TJaBHasg moarpymma (A-Tpynma)y W «mobodHas
noarpynmna (b-rpymnma)», maneie u OoJiblliM€ TMEPHOJIbI, COOTHOCUTH
0o003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B IEPUOAUYECKOM Taliuie, ¢
YUCIIOBBIMM  XApPAaKTEPUCTHUKAMHU  CTPOCHUS  aTOMOB  XHMHUYECKUX
AJIEMEHTOB (COCTaB W 3aps] sapa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpeneieHue WX 10 DBJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTHA B M3MEHEHUW CBOMCTB 3JIEMEHTOB M UX COCAUHECHUMN B
npeieNiax MaJIbIX MEPUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIAy M COCTaBy YYacTBYIOIIUX B PEaKIUU
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIEHUs
XUMHYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIME U CHeUpUYECKUEe XUMUYECKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPXKAAsi OMNHCAHUE
MpUMEPAMH MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOLIMX
XUMUYECKHUX PEaKIN;

COCTaBJSATb YPABHEHUS DJEKTPOIUTUYECKOW JIHCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMHA HOHHOIO



oOMeHa, ypaBHEHHUS peaKkluid, MOATBEPKIAIONMUX CYIECTBOBAHUE
TEeHETHYECKOU CBSI3U MEXK/y BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEaKITUi
MOCPEACTBOM COCTaBIIECHUS SJIEKTPOHHOTO OamaHca STUX PEeaKIuii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOXHOCTH TPOTEKAHUS XUMHUYECKUX [MPEBPAIICHU B Pa3IMYHbIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJISAPHYIO MAacChI
BEII[ECTB, MAaCCOBYIO JIOJII0 XHWMHUYECKOTO »JJeMeHTa 1o Qopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOW PEaKIINH;

coON0JaTh  MpaBUjia  MOJB30BAHUSA  XMMHYECKOW  MOCYyAOH H
nabopaTopHbIM  00OpYy/IOBaHMEM, a TaKKe IMpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMUYECKHUX OIBITOB IO TOJIYYEHHUIO H COOMPAHHIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YTJIIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMH,  TOATBEPKIAIOIMINE  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUIA-, OPOMHU/I-,
uoaua-, kapOonat-, ¢ocdar-, cuiumkar-, cyiabdar-, THAPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHWE B
BOJIHBIX PACTBOpPAX HEOPTAHMUECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIEC OIEPAIlMU MBICIUTEILHON JESTENbHOCTA — aHAJU3
W CHHTE3, CpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMATU3alluI0, BBISIBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3€H — 11 M3YYCHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEaKIuid, eCTeCTBEHHO-HAyYHbIE METOJAbl TIO3HAHHUS —
HaOJI0ICHUE, M3MEpPEHUe, MOJCIUPOBAHUE, DKCIEPUMEHT (peasibHbIA U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBO 9acoB
Ne HanMeHoBaHue pa3ieioB U JIeKTPOHHBIE (HH(POBHIE)
KonTposbHbie IIpakTnyeckue
n/n TeM NMPOrpaMMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pasnen 1.1lepBoHavanbHble XUMUYECKHE IOHATHS
Xumus — BakHast 00J1acTh
L1 €CTECTBO3HAHUA U 5 ) bu6mmoreka [IOK
' MPAKTUYECKOU IeSITEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJIoBeKa
12 BemiecTBa n xummuueckue 15 1 bu6mmoreka [IOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3zgen 2.BaxHeiilme npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB
21 Bosnyx. Kucnopon. 6 bubnuorexa [IOK
' ITousitie 06 oxcumax https://m.edsoo.ru/7f41837¢
)7 Bonopoa.Ilonsitue o g 1 bubnnorexa [JOK
’ KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [lonsiTne 5 1 1 bu6mmoreka [IOK
' 00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACCHI Eub 1OK
HOJIMoTEKA
2.4 11 1 1
HeopraHqu:CKHX https://m.edsoo.ru/7f41837¢
COeIUHEHUI
57 Boznyx. Kucnopon. 6 bub6mmorexa [IOK
' ITonsatue 00 okcumax https://m.edsoo.ru/7f41837¢




Hroro no pazgeny 30

Pasznea 3.Ilepuoguueckuii 3axoH u [lepuoguveckas cucrema xumuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsizb. OKHCINTEIbLHO-BOCCTAHOBHTEIbHbBIE PC€aKIuu

[Tepronnueckuii 3aKOH U
[Iepnonnueckas cucrema
3.1 XAMHYECKHX dJIeMeHTOB /I, 7
N. Menneneesa. Ctpoenue
aToma

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

XuUMHUUYECKasa CBI3b.

319 OKucIuTeILHO- g ] bu6mmoreka [IOK
' BOCCTAHOBHUTECJIbHBIC https://m.edsoo.ru/7f41837¢
peakuun
Bbu6nuoreka [JOK
4! 1
TOTo TO pasieny > https://m.edsoo.ru/7f41837¢
b K
PesepBHOE Bpems 3 nommorexa T10

https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB

I10 ITIPOTPAMME 83 >




9 KUIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumenoBanue pa3aeioB M TeM (uudposbie)
Ne i/m P KonTpoabHbI IIpakTH4eckue op
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
e padoThbl padoThI
pecypchl
Pa3nen 1.BemecTBO U XUMHYeCKHe PeaKIIuN
11 [ToBTOpEeHue u yroyOnenne 3HaHUN 5 1 bubnuoreka [IOK
. OCHOBHBIX Pa3J/IeJIoB Kypca 8 kjiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnorexa [IOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKAs JUCCOIMAIIHSL. ? | 1 bubnuorexa [IOK
' XUMHUYECKHE PEAKIIMU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3nen 2.HemeTa/uibl M UX COeIMHEHUSA
)1 OO011ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubnuoreka [IOK
' snemeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepucTUKa XUMUYIECKIX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 bubmmorexa [IOK
' TPYHIBL -ep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepucTUKa XUMUYECKIX
2.3 anemMeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmorexa [OK
’ PYTUTBL ’ p https://m.edsoo.ru/7f41a636
COETMHEHHUS
OO61mas xapakTepucTUKa XUMUYECKIX
bubmanoreka IIOK
2.4 aneMeHToB [VA-rpynnsl. Yraepon u 8 | 2

erMHI/Iﬁ H UX COCANHCHUA

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




Hroro no pazneny 25
Pa3zngen 3.MeTasibl H HX COeAMHEHHS
. bu6mmoreka [{OK
3.1 Obmwe cpoficTBa METaIIOB 4 https://m.edsoo.ru/7f41a636
N bu6mmoreka [IOK
3.2 Baxueiinme MeTaisl 1 UX COSTUHEHUS 16 hits://m_edsoo.r/Tf4 12636
Hroro no pazgeny 20
Paznen 4. Xumusi 1 OKpysKamomas cpeaa
4.1 BemecTtBa 1 MaTepuaisl B )KU3HU 4EJIOBEKA 3 bubmorexa LOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubnmorexa [TOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIJTIAHUPOBAHHUE

8 KJIACC
KosmnuecTBo yacos JIEKTPOHHBIE
Ne Hara undgpoBbie
Tema ypoka KoHTpoJIbHBI [MpakTHYeckue
n/n Bcero H3YYeHH S o0pa3oBaTe/ibHbIE
e padoThbI padoThI
pecypcsbl
1 [Ipenmet xumuu. Ponas XuMuu B KU3HU 1 04.09.202 Bbu6mmorexa [JOK
yenoBeka. Tena u BeriecTBa 3 o https://m.edsoo.ru/ff0d210¢
) IlonsTre o MeTOZaX MO3HAHUS B 1 08.09.202 bubmuoreka [{OK
XUMHH 3 https://m.edsoo.ru/ff0d227¢
Yucteie BemecTBa 1 cMecu. CriocoOb1 bubmuoreka [IOK
3 . 1 15.09.202
paszeneHus cMecei 3 https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 1 «IIpaBuia
4 paboThI B 1a00PATOPUN U TIPUEMBI | | 11.09.202 bubnuorexa [JOK
obparieHus ¢ 1ab0paTOPHBIM 3 o https://m.edsoo.ru/ff0d23dc
00opyI0BaHuEM»
[Ipaktuyeckas padora Ne 2 Eub 10K
noIMoTEKA
P i 1 1 18.09.202
5 «Paznenenmne CM€C€I/£ (Ha mpumepe https://m.edsoo.ru/ff0d28c8
OUYMCTKHU NTOBAPEHHOM COJIN)» 3
bu6mmnoreka [JOK
6 ATOMBI 1 MOJICKY TbI ! §2'09'202 https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKHE DJIEMEHTHI. 3HAKH 1 bu6mmoreka [IOK
(CMMBOJIBI) XUMUYECKUX 3JIEMEHTOB 25.09.202 https://m.edsoo.ru/ff0d2be8




3aMelleHus, oOOMeHa)

bu6mmoreka [IOK
8 IT 29.09.202
DOCTRIC H CTOMHDIC BELIECTBA 3 https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE bubmorexa OK
YIApHOE Y https:/m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.
10 Xumnueckas popmyna. BaneHTHOCTD bubmmorexa LIOK
pMYId. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
1 OtHocuTeNnbHas aTOMHAs Macca. bubmuorexa [JOK
OTtHOcuTeNnbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
2 MaccoBas 107151 XMMHUYECKOTO bubmuoreka [JOK
3JIEMEHTA B COCTMHEHUU https://m.edsoo.ru/ff0d350c¢
13 KomuuectBo BemecTBa. MoJib. Bbu6mmorexa [JOK
MomnsipHasg macca https://m.edsoo.ru/ff0d5230
14 DdU3nUEeCKUEe U XUMUYECKHE SIBJIICHUS. bubmuoreka [{OK
XuMUYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycnoBus NpOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHHs MacChl BEILIECTB. bubnnoreka [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Breranciienns komndecTBa, MacChl
17 BEIIIECTBA 10 YPABHEHUSIM XUMHUYECKUX bubmmorexa LHOK
B . yP https://m.edsoo.ru/ff0d5708
peakmmit
Knaccudukamums XuMHuaecKux peakiui
¢ P bubmuoreka [JOK
18 (coenuHeHus, pa3IoKEeHHUSI,

https://m.edsoo.ru/ff0d3{34




M. B. JIoMOHOCOB — y4€HBII-

bu6mmoreka [IOK

19 sHIKIoneaucT. O6o0ueHue u
t g Hf https://m.edsoo.ru/ff0d40c4
CUCTeMAaTHU3alHsI 3HAHUHA
20 KonTponbnas padora Nel mo teme bubnmoreka [JOK
«BemecTBa 1 XUMUYECKUE PEAKLIAN» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. Cocras
21 Bo3ayxa. Kucinopong — aneMeHT u bubmmorexa [JOK
Ayxa. oAl https://m.edsoo.ru/ff0d448¢
npoctoe BeuiecTBo. O30H
duznyueckre 1 XUMUYECKHE CBOMCTBA
22 KHCJI0pOJa (peakluu OKUCIICHUS bubmmorexa LIOK
poa (peaidt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 006 okcumax
CriocoOslI MoNTy4eHus: KUCTIOpOo/ia B
23 1a60paToOpr U MPOMBIIIIEHHOCTH bubmmorexa [JOK
patop p ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoi 3 PeKT XuMUIEeCKOM
24 peaKkuuu, MOHATHE O bu6mmoreka [JOK
TEPMOXUMHUYECKOM YPABHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUYECKUX PeaKLUIX
TomnmuBo (HETh, yrobh U METaH).
25 3arpsi3HeHHE BO3/1yXa, CIIOCOObI ero bubnmorexa [JOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
peIOTBPAIICHUS
[IpakTrueckas padota Ne 3 o Teme
26 «Ilonmydenue u coOnpanue KUCIopoia bubmmorexa [OK
Y . P poaa, https://m.edsoo.ru/ff0d4ae2
U3yYEHHUE ero CBOMCTBY»
7 Bonopon — anemeHT u npocroe bubnuoreka LIOK
BelecTso. Haxoxaenue B npupoae https://m.edsoo.ru/ff0d4dd0
78 du3nYeCKre U XMMUYECKHEe CBOMCTBA bubmuoreka [IOK

Boj0opoia. [Ipumenenue Boioposa

https://m.edsoo.ru/ff0d4dd0




bu6mmoreka [JOK

29 IT
OIITHE © [HCTOTAx 1 coix https:/m.edsoo.ru/ff0d50d2

30 CrniocoOsI mosty4eHus: BOAOPOa B bubnuorexa [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTiueckas pabora Ne 4 o Teme

31 «ITonmydenne u coOMpanue BoIOpoaa bubmorexa HOK

y . P FOpoaa, https://m.edsoo.ru/ff0d4{42
W3Yy4YEHHUE €ro CBONCTBY»

1 Mounsipablit 00BEM razoB. 3aKOH bubnnoreka [JOK
ABorazpo https://m.edsoo.ru/ff0d542¢
Brrunciaenus o0b€Ma, KOJIUIECTBA

33 BEI[ECTBA ra3a Mo €ro u3BECTHOM bubmmorexa [JOK

m . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WU 00BEMY
Beruncnenus 006EMOB ra3oB 1o

34 ABHEHUIO PEAKIIMHU Ha OCHOBE 3aKOHA bubmmorexa [JOK
7P .. peartt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B

35 ®du3nuecKre 1 XUMUUYECKUE CBOMCTBA bu6mmoreka [IOK
BO/IbI https://m.edsoo.ru/ff0d587a

16 CoctaB ocHoBanuii. [lonstre 06 bubnuotexa [JOK
WHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbiieHHbie

37 ¥ HEHACBIIIIEHHBIC PACTBOPHI bubmmorera [JOK

B pactBopat https://m.edsoo.ny/f0dS5b40
MaccoBas 10151 BEIIECTBA B PACTBOPE
[IpakTnueckas pabora Ne 5 o Teme

13 «IIpuroroBiieHre pacTBOPOB C bubnmoreka [JOK
onpeaeIEHHON MacCOBOM JT0IeH https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEILIECTBA»

39 KonrtponsHas pabora Ne2 o reme bubnuoreka LIOK

«Kucnopoa. Bogopoxn. Boga»

https://m.edsoo.ru/ff0d6342




OKcupl: cocTaB, KiaccupUKaIus,

bubmnoreka 1IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX ¥ aM()OTEPHBIX bubmorexa LHOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHHS: COCTaB, KJIACCU(DUKALIUSA, Bbu6mmorexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuyenue u XuMHUYECKUE CBOMCTBA bubnuorexa LIOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kitaccudukanms, bubnnoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [lonydyeHnue u XuMHUYECKHE CBOMCTBA bubnuorexa [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATypa,
46 cnoco((SLII) oJI q)eHI/I;I XI/IMI/I‘IZ(I:KI/IG bubmmorexa [JOK
N YHCHIZL https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipaktuyeckas padora Ne 6. Pemenue
47 AKCTIIEPUMEHTAJIbHBIX 3a/a4 110 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIACChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUI
43 I'enernueckas cBsI3bp MEK]y Kilaccamu bubnunoreka [JOK
HEOPraHUYECKUX COEAUHEHUM https://m.edsoo.ru/00ad9a50
49 O060011eHre U crucTeMaTu3aus bubnunoreka [JOK
3HAaHUH https://m.edsoo.ru/00ad9cb2
KontponsHas pabora Ne3 no reme
50 "OCHOBHBIE KJIACChl HEOPTAHUYECKUX bubmmorera [JOK
. p https://m.edsoo.ru/00ad9ela
COEIMHEHU
51 [TepBbie TOMBITKH KIaCCHU(PUKALII bubmuorexa [{OK




XMMHUYECKHUX 3JIeMEHTOB. IIoHsITHE O
I'pynmnax CXOAHBIX 3JIEMCHTOB

https://m.edsoo.ru/00ad9ffa

[Tepronnueckuii 3aKOH U

52 [Tepronnueckas cucTeMa XUMHYECKUX bubmorexa LIOK
pHOA https://m.edsoo.ru/00ada52¢
anemenToB M. . Menaeneera
53 [Tepuonpl, rpymibl, 1O, TITTBI bubmmorexa LIOK
PHOJIBL, TPY » HOATPY https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. CoCcTaB aTOMHBIX bubnuorexa [IOK
anep. M3otomnbl https://m.edsoo.ru/00ada342
CtpoeHnue 3JIeKTPOHHBIX 000JI09eK
55 al:[(f)MOB BJIGMGH?())B [Tepuoanueckoit bubmmorexa LIOK
PHOA https://m.edsoo.ru/00adabbe
cucteMmsl /. YI. MenaeneeBa
XapakTepucTuka XUMHYECKOTr0
56 3JIEMEHTA TI0 €T0 MOJIOKEHUIO B bubmuoreka [IOK
[Tepuonnueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
MeHneneena
3nauenue [lepuoanueckoro 3akoHa
JUIsl pa3BUTHUS HayKU U npakTtuku. 1. M. bubnuorexa LIOK
57 N
MeneneeB — y4€HbIU, IEAATOT U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DNEeKTPOOTPULATENIEHOCTh AaTOMOB bubnnoreka [IOK
XUMHUYECKUX IIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
5 4t
? OHHAT XHMHIACCKAA CBASD https://m.edsoo.ru/00adac34
60 KoBanenTtHas nosisipHasi XuMuueckas bubnuoreka [JOK
CBs3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HenoasipHas XUMUYECKas bubnmoreka [JOK

CBA3b

https://m.edsoo.ru/00adaab9




bu6mmoreka [JOK

62 Crenens, okncieHms I https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE | bubnnoreka [IOK
peaxknuu https://m.edsoo0.ru/00adb076
bu6mmoreka [IOK
64 OKUCIUTEIN U BOCCTAHOBUTEIU 1 hitps//m.edsoo r1/00adb076
Kontponbnas padota Ne4 o reme
65 «CtpoeHue atoMa. XuMHYeCKas 1 bubmmorexa TIOK
p ’ https://m.edsoo.ru/00adb486
CBSI3bY
66 PesepBHbliit ypok. O60011eHue u | bubnnoreka [IOK
cUCcTeEMaTH3allus 3HaHUH https://m.edsoo.ru/00adb33c¢
67 PesepBHbliit ypok. O60011eHue u | bubnuoreka LIOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
68 PezepHblit ypok. O0001eHue 1 | bubnuoreka LIOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

Kosan4yectBo 4yacos DJICKTPOHHBIE
JlaTa

Ne undgposbie

Tema ypoxka KoHTpobHBI IIpakTuyeckue | H3YUEHH
n/n Bcero o0pa3oBaTe/bHbIE

e padoThbI padoThI A
pecypchl

IIeproanueckuit 3aKoH.

) [Iepnonnueckas cucrema 1 bub6nuoreka LIOK
XUMHYECKUX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMUYECKUX 3JIEMEHTOB 1 bubmorexa LHOK

. https://m.edsoo.ru/00adb6b6
NEePBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 bubnuoreka [JOK
HEOPTaHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunper XumMuaeckoi CBSI3U U THITBI | bu6mmoreka [IOK
KPUCTALINYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padora Nel mo teme

5 «IloBTOpeHue u yrirydaeHue 3HaHUM 1 1
OCHOBHBIX Pa3/elIOB Kypca 8 Kiacca»

6 Knaccudukanmst XumMuaeckux 1 bu6mmoreka [JOK
peaKuurii MO pa3JIMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN

7 eakuu. IToHsITHE O TOMOI€HHEIX U 1 Bubmorexa OK
p ' https://m.edsoo.ru/00adbe9a
TFeTEePOreHHBIX PeaKLUiIX

8 [loHsATHE 0 XUMHYECKOM pPaBHOBECHH. 1 bubnuoreka LIOK
@aKTOpHbl, BIUAIOLINE HA CKOPOCTh https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKLMU U MOJIOKEHUE




XUMHUYICCKOT'O paBHOBCCHA

OXuCIUTEIHHO-BOCCTAHOBUTECIBLHBIC

bu6mmoreka [JOK

9
peakuun https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIUTUYECKON
10 nccormanuy. CHiIbHbBIE U ci1a0ble bubnnorexa [IOK
A HHAMHH. https://m.edsoo.ru/00adcd68
AJIEKTPOIIUTHI
11 HMounrle ypaBHEHUS peaKIInn bubnnorexa [IOK
yp peaxi https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAHUII B CBETE IIPEICTABICHUN bubnnorexa [IOK
pU)J; https://m.edsoo.ru/00add5d8
00 DJIEKTPOIUTUIECKON AUCCOIUAIIIH
XHUMHUYECKHUE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIEHUN 00 bubnmorexa [IOK
et . https://m.edsoo.ru/00add8b2
3JIEKTPOJUTUYECKON JUCCOLIMAIITT
14 Iloustue o ruaponnse cojien bubmmorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMATU3ALIHS bubmuoreka [{OK
3HAHUHI https://m.edsoo.ru/00addd12
[IpakTuyeckas padota Ne 1.
16 «Perienue dKCIIEpUMEHTAILHBIX Bubmorexa TOK
p https://m.edsoo.ru/00addbfa
3a7auy
KoHnTtponbHas padora Ne2 o teme
17 «DNEKTPOIIUTHUECKAS TUCCOIUALIAI bubmorexa LOK
™ A HHATHA. https://m.edsoo.ru/00addec0
XHUMHUYECKHE PEAKIIUU B PACTBOPAX)
OO0mias XxapaKTepuCTHKA TajJOTeHOB.
18 XUMHYECKHE CBOMCTBA Ha IIPUMEPE bubmmorexa LOK
P p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopos. CoisiHasi KUCIOTA, bubnnoreka [IOK




XMMHUYECKHE CBOICTBA, MMOJIyUYeHNE,
NpUMEHEHHE

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

[IpakTuueckas padora Ne 2 o Teme

20 «ITomydyenne constHOM KUCIOTHI bubmmorexa LIOK
y N . ’ https://m.edsoo.ru/00ade348
n3y4deHue e€ CBOMCTBY
Brruucienus mo ypaBHeHUSIM
21 XUMHYECKUX PEAKIUH, €CIIU OJUH U3 bubmmorexa [JOK
DEAKHIH, g https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO01mas xapakTepucTUKa dJIEMEHTOB bubnunorexa [JOK
VIA-rpymibt https://m.edsoo.ru/00ade64a
AnoTponHbie MOTU(MUKAIIUN CEPHIL.
7 Haxoxnenue cepsl 1 €€ coeIMHEHU I bu6mmoreka [JOK
B IIpupoJie. XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10p0OJ1, CTPOEHUE, bubnuoreka [JOK
du3nueckue 1 XMMUYECKHEe CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTAa,
25 ¢dusnyeckue 1 XuMHUIECKHE CBOMCTBA bubnmorexa [JOK
’ https://m.edsoo.ru/00adea28
IPUMEHEHUE
XUMUYECKUE PEAKIINH, JICKAITUE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a
26 MOJTYYCHUS] CEPHOU KUCIIOTHI. bubnmoreka [JOK
XHUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpPY’KaroIlleH cpeibl COeAMHEHUSIMU
cepol
7 Brrancienne MaccoBoit 1071 BEIXOa bubmuoreka [JOK
MPOAYKTa pPeaKk https://m.edsoo.ru/00adec8a
28 OO6m1as XxapakTepucTHUKa 3JIEMEHTOB bubnuorexa [IOK




VA-rpynisl. A30T, pacnpocTpaHeHHe
B IIpupo/ie, GU3HIecKue u
XMMHYECKHE CBONCTBA

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

AmMMuak, ero pusndeckue u

29 XMMHYECKHUE CBOMCTBA, MOJYYEHUE U bubmorexa HHOK
> oY https://m.eds00.ru/00adf004
pUMEHEHHE
[IpakTuueckas padora Ne 3 o Teme
30 «ITomydyeHune aMmmuaka, U3yueHue ero bubmmorexa LHOK
. Y - 1Y https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCIoTa, e€¢ pu3nueckue u bubnunoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEN
aMMOHHUS B KAUECTBE MUHEPAIBbHBIX

32 nobpennii. XUMHUeCKoe bubnnorexa [IOK
yAOOP ' . https://m.edsoo0.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIEn CpeIbl
COEIMHEHMSIMU a30Ta
docdhop. Oxcun bocdopa (V) u

33 q)ocg)o pHaH KI/ICJI((I))Ta q)(bpll):mgle?:xne u bubnmorexa LHOK

p o https://m.edsoo.ru/00adf68a
XMMHYECKHE CBOMCTBA, MOIyYEeHUE
Hcnonp3oBanue pocharos B

14 Ka4eCTBE MUHEPAJIbHBIX Y100pEHUH. bubnnorexa [JOK
3arpsi3HeHUE IPUPOJTHON Cpeibl https://m.edsoo.ru/00adfc20
docharamu
VYrnepon, pacupocTpaHeHue B

35 npu z e gmnrzlecxie 1 XUMUYECKHE bubnmorexa [JOK

P P e https://m.edsoo.ru/00adfd9c
CBOIiCTBa
36 Oxkcuapl yraepoja, ux Gpusndeckue u bubnuorexa [JOK

XUMHUYECKUE CBOUCTBA.

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




DKoJIOTHYecKre poOIeMBbI,
CBsI3aHHBIE ¢ okcuaoM yrieposa (IV)

37 YronbHas KACIOTa U €€ CONn bubmorexa HOK
https://m.edso00.1ru/00ae006¢
[TpaxTrueckas paborta Ne 4 o reme

13 "[TosyyeHue yriieKuciaoro rasa. bubnuotexa [IOK
KauectBenHas peakius Ha KapOOHAT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavabHBIC TTOHATHUS 00
39 OpTraHNYECKUX BENIECTBAX KaK O bubmmorexa LOK
p https://m.edsoo.ru/00ae054¢
COCIMHEHUSX YTIiepoia
40 Kpemnuwnii 1 ero coeqnuenus bubmmorexa LOK
P https://m.edsoo.ru/00ae080a
[Ipaktrueckast padota Ne 5. Pemenne

41 SKCIEPUMEHTAIBHBIX 33724 10 TEME bubnuorexa [JOK
«BaxxHeime HeMeTalulbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHHSI
KonTponbnas padota Ne3 no teme

42 «Baxueite HEMeTaIbl U UX bubmoreia LHOK

https://m.edsoo.ru/00ae0e18
COCTMHEHHUSI»
OO01as xapakTepucTUKa XUMHUYECKUX
3JIEMEHTOB — METAJIIOB.

43 Merannudeckas CBSI3b U Bbub6mmorexa [JOK
METAJUTNYECKAs] KPUCTAJIIINIECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJIOB

44 XUMHUYECKHE CBOMCTBA METAJLJIOB. bub6mmoreka [{OK

DNEKTPOXUMHUECKUHN Psift

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




HaHpH)KeHPIfI MCTAJIJIOB

O61ue crnocoObl MOTy4YeHUS
MeTaiuioB. CiutaBel. Beruuciienus mo

45 aBHEHUSIM XMMHUYECKUX PEaKIIH bubmotera [IOK
M PeaKIl, https://m.edsoo.ru/00ael 156
€CJIM OJTMH U3 PEareHTOB COJIEPIKUT
MpUMeCcH
46 TlousTue o KOppoO3UU METAIIOB bubmorexa HOK
PP https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47 eJIo € MeTall
[Henounpic meTanb! https://m.edsoo.ru/00ae14b2
43 OKcuabl M THAPOKCUBI HATPUS U bubnuotexa [IOK
KaJIusa https://m.edsoo.ru/00ael14b2
49 [llenoyHO3eMeENbHBIE METATIIBI — bub6mmoreka [JOK
KaJIbIIMHA 1 Maruui https://m.edsoo.ru/00ael5e8
50 Baxneiime coequHEHNS KAJIbIUI bubnmorexa [TOK
A H https://m.edsoo.ru/00ael5e8
51 O00011eHrEe U cCUCTEMAaTU3aIIHs
3HAHUHI
JKEcTKOoCTh BOMBI U CIIOCOOBI €€ bu6mmoreka [JOK
52
YCTPAHEHHUS https://m.edsoo.ru/00ac1886
[IpakTuyeckas padora Ne 6 mo Teme
53 "XEcTKkoCTh BOABI 1 METOIEI €€ bubmotera [JOK
| A A https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
bu6mmoreka [JOK
54 AnroMuHuH
https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOICTBA OKCHIA U bubnuorexa LIOK
55
TUApoKcuIa https://m.edsoo.ru/00aelc64
56 Kenezo bu6mmoreka [JOK




https://m.edsoo.ru/00ael1d86

OKcuabl, THAPOKCHUIBI U COJU KeEJe3a

bu6mmoreka [JOK

> (IT) m »xene3a (I1I) https://m.edsoo.ru/00ae35¢6
53 060611U1eHI/1e W CUCTEMATH3AIHS
3HAHUI
[Ipaktuyeckas pabora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnnoreka [JOK
«Baxueime MeTaibl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHHSI
Brruncienust mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUM, €CIN OJUH U3
60 pEeareHToB /1aH B U30BITKE WU bubnuoreka [IOK
COZIEPKUT IpUMECH. Brruncnenus https://m.edsoo.ru/00ae1750
MAacCCOBOM 10711 BBIXOJA MPOYKTa
peakiuu
61 O0600611eHre u crucTeMaTu3anus
3HAHUI
KonrtponbHas pabora Ne4 o reme
62 «Baxunelmme MeTauibl U UX
COEIMHEHHUS
63 BemecTBa u Matepuansl B bubmnoreka IIOK
IIOBCEIHEBHON KU3HU YeIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arpsi3sHEHUE bubnuorexa [IOK
OKpYKaroIlei cpeapbl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHnn bubnnoreka [JOK
IKOJIOTUYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHelit ypok. O6o0mIeHNEe 1 bubnunoreka [JOK

CUCTEMATH3alUg 3HAHUU

https://m.edsoo.ru/00ae0d0a




67 PesepBHrlit ypok. O6o0mieHue u 1 bubnuotexa [IOK
cUcTeMaTH3alus 3HaHu! https://m.edsoo.ru/00adb33c
68 PesepBHEIil ypok. O000ICHHE 1 | bubnuotexa [IOK
cUCcTeEMaTU3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

» Xumus, 8 knacc/ I'abpuensa O.C., OctpoymoB U.I'., CnaakoB C.A., AKIIMOHEpHOE OOIIECTBO

«H31aTenbpCcTBO «HpOCBeLLICHI/Ie»

METOIUYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

XUMUA

(6a30BbIil ypOBEHD)

Peanuzanus tpeboanuiit @I'OC

OCHOBHOTO 00IIIeT0 00pa30BaHUS

Meroanueckoe mocobue s yunrtensllocoOre moAroToBiIeHo B 1aO0OpaTOPUN €CTECTBEHHO-
Hay49HOTO 001Iero oopa3zoBanus ®I'bHY

«MHCTUTYT cTpareruu pa3Butus oopazoBanus PAO»

X46

Xumus (0a30BbIil ypoBeHb). Peanuzanus tpedoBanuit ®I'OC ocHoBHOTO 00111€T0
oOpazoBanus: MeTouueckoe mocodue st yuutens / Kasepuna A. A., [Tuayruna I'.B.; mox pen.
I'. B. [lnuyrunoii. M. : ®I'BHY «MHctutyT crpareruu passutus oopazosanus PAOy, 2022. 81

C.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://lesson.edu.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5¢3a618bc3



YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

» Xumus, 9 knacc/ ['abpuensa O.C., Octpoymos U.I"., Cnaakos C.A.,

AxkmmonepHoe obuiectBo «M3marensctBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Meroanueckoe nocodue st yuutens.O. C. I'abpuensn, U. I'. Octpoymos, U.
B. AkcénoBa.Xumus (6a30BbIil ypoBeHs). Peanuzarus tpedoBanuit ®I'OC
OCHOBHOI'0 00IIIEro

oOpa3oBaHus: MeToaudeckoe nocooue ais yuurens / Kasepuna A. A.,
[Tnuyruna ['.B.; nox pex.

I'. B. Iluuyrunoii. M. : ®I'BHY « HCcTUTYT cTpaTeruu pa3BUTHs 00pa30BaHUS

PAOy, 2022. 81 c.:

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

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