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8 KUIIACC

IlepBoHaya/ibHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XuMuM B )KU3HH YEJIOBEKA. XUMUS B CUCTEME HayK. Tena u
BellecTBa. OU3NYecKue CBOMCTBA BEIIECTB. ArperaTtHoe cocTosiHue BemecTB. [lonsTue
0 MeTojax Mo3HaHud B XuMuU. YucTele BemecTBa U cMmecH. CrocoObl paszjesieHus
cMecen.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 1€MEHThI. CUMBOJIBI XUMUYECKUX IJIEMEHTOB.
[IpocThie U ClIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuyeckass ¢opmysia. BaleHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTtB. OTHocuTenbHas aTomHas wmacca. OTHOCHUTENbHas
MOJIEKYJIsIpHast Macca. MaccoBas 10JIs1 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

KomnuectBo BemectBa. Moisib. MonsipHas Macca. B3anMOCBsI3b  KOJIMYECTBA,
MacChl U YUCJIa CTPYKTYPHBIX €IUHUII BemecTBa. PacuéTel nmo hopMynam XUMUYECKUX
COCIMHEHU.

Ou3NUecKue U XUMHUYECKUE SIBIICHUS. XUMHYECKas peakiuss U €€ MNpHU3HaKU.
3aKOH COXpaHEHUS MacChl BEIIECTB. XHUMHUUYecKHe ypaBHeHus. Kraccudukarms
XUMUUYECKUX PEeaKIUi (COeTMHEHMUS, Pa3JI0KEeHUS, 3aMEIIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW TOCYJO0M, MpaBwiaMu padOThl B Jla0OpaTopuu H
npuémMamMu o0paiieHus ¢ Ja0OpaTOPHBIM OOOpPYIOBaHUEM, H3yYEHHWE M OIHCAHUE
(bu3UYECKNX CBOMCTB 0Opa3IlOB HEOPTaHUYECKUX BEIIECTB, HAOIIOICHUE (PU3HMUECKUX
(u1aBieHHe BOCKa, TasiHUE JIbJla, pPACTHUpPAHUE caxapa B CTYIKE, KUIEHUE U
KOHJICHCAIlMsl BOJbI) W XHUMHUYECKHX (TOpEHHE CBEUU, NPOKATMBAHUE MEIHOU
IIPOBOJIOKH, B3aUMOJICMCTBUE MeJla C KHUCJIOTOW) SIBICHUM, HAOJIOJCHHE U OMHCAaHUE
MIPU3HAKOB MPOTEKAHUSI XUMUYECKUX Peakluil (pas3sioKEeHUe caxapa, B3auMOJICUCTBUE
CEpPHOM KHUCIOTBl C XJOpUIOM Oapusi, pasnoxkenue ruapokcuga menu (ll) mpum
HarpeBaHUM, B3aUMOJICUCTBUE kKejie3a ¢ pacTBopoM coiu meau (I1), nzyuenne cnoco6oB
pas3leneHusi CMeceil: ¢ TMOMOIIbI0 MarHurta, (QWIbTPOBAHWE, BBITAPUBAHKE,
TUCTUILUTALINASI, XpoMaTtorpadusi, TPOBEICHUE OYNUCTKUA IMOBAPEHHOMN COJIM, HAOIIOJCHUE
U OMHCAHUE PE3yJIbTAaTOB MPOBEACHUS OIbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS
MAaccChl, CO3/IaHrEe MOJIeNIeld MOJIEKYJT (IIIapOCTEP>KHEBBIX ).

Ba:xHeiimue npeacTaBuTe I HEOPrAaHUYECKUX BelECTB

Bo3nyx — cmeck ra3zoB. CocraB Bo3ayxa. Kucmopon — snemMeHT M mpocroe
BemecTBo. Haxoxaenue kucioposa B nmpupoje, pu3ndeckue U XMMUIECKHE CBOMCTBA
(peakuu  ropenusi). Oxcuabl. [Ipumenenue xkucimopoma. CrocoObl MONTyYEHUS
KHUCIIOpoia B 1a00paTopuu U MPOMBIIUIEHHOCTH. KpyroBopoT KHClIOpoJa B MPUPO/IE.
O30H — annoTponHas MoAu(pUKAIUS KUCIOPOa.



TernoBoit 3hdekT XMMHUUECKON peakluu, TEPMOXUMUYECKUE YPABHEHUS, K30~ U
SHAOTEPMUYECKHE pEaKMH. TOIUIMBO: YIoJib U ME€TaH. 3arpsi3HEHHE BO3AyXa, YCUIIEHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — amemeHT u mpocTtoe BemiecTBo. HaxoxkaeHune BogopoAa B HPHUPOJE,
¢u3nyueckue U XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI monydeHus. KucnoTsl u
COJIH.

Monsipabiil 00BEM ra3oB. Pacy€Tel N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne cBOMCTBA BOoAbl. Bonma kak pactBopurens. PactBopsl. Hacklmennsie u
HEHACBHILIEHHBIE pacTBOPbI. PACTBOPUMOCTH BelIECTB B BoJe. MaccoBasi 10151 BEMIECTBA
B pacTBOpe. XUMHUYECKHE CBOMCTBA BOAbL. OCHOBaHMS. PoJib pacCTBOPOB B MPUPOJE U B
KU3HU YenoBeka. KpyroBopoT Bobl B Ipupoe. 3arpsA3HEHUE MPUPOAHBIX BoA. OXpaHa
Y OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus nHeoprannueckux coeauHeHuit. Oxcunpl.  Kiaccudukamms
OKCHJIOB: cojieo0pasyromiue (ocHOBHBIE, KHCJIOTHBIE, amdoTepHbIC) u
HecoseoOpasyromue. HomeHnkiatypa okcuaoB. @U3ndYecKue U XMMUYECKUE CBOMCTBA
okcuaoB. [lomydeHrne OKCUIOB.

OcHoBanus. Knaccudukanusi OCHOBaHMIA: MIENOYM U HEPACTBOPUMbBIE OCHOBAHHS.
Homenknarypa ocHoBaHuii. @Pu3nyeckue W XHUMHUYECKUME CBOWCTBA OCHOBAHUM.
[TomyyeHne oCHOBaHUM.

Kucnotel. Knaccudpukanuss kucnor. Homenknatypa kucior. dusmyeckue u
XMMHUYECKUE CBOMCTBA KUCIOT. P aktuBHocTn MetaiuioB H. H. bekerosa. [lonyuenue
KHUCJIOT.

Comu. Homenknatypa coseil. ®Pu3nyeckue U XUMHUYECKHE CBOWCTBA COJEH.
[Tomyuyenue couen.

['eneTnuyeckast CBA3b MEXAY KJIACCAMHU HEOPTaHUYECKUX COCTUHEHHM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIIPEACIICHUE COJEpKaHUsl KHUCJIOpPOJa B BO3JAyXe, IOJIyYCHHE,
coOupaHue, paclio3HaBaHUE M M3y4YEHUE CBOWCTB KHUCJIOpOJa, HAOIIOACHHE
B3aUMOJICHCTBUSI BEIIECTB C KUCJIOPOJOM U YCIOBUSI BOSHUKHOBEHHUS U MPEKPAILCHUS
ropenusi (Mokapa), O3HaKOMJIEHHE C OoOpa3laMh OKCHIOB M OIKMCAaHUE WX CBOMCTB,
noJiydyeHue, coOMpaHue, pacrlo3HaBaHUE W HM3Yy4YCHUE CBOMCTB BoOjaOpojaa (TOpeHue),
B3aumojieiicteue Bojopoaa ¢ okcuaom wmead (Il) (Bo3MokHO wucHoOJIb30BaHUE
BUJICOMATEpHUaNoB), HAOIIOJACHHE OOpa3lOB BEHIECTB KOJIUYECTBOM |  MOJb,
UCCJIeIOBAHUE OCOOEHHOCTEW pPACTBOPEHHUsI BEUIECTB C PA3IMUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEAEIEHHOM MACCOBOM [J0J€d PacTBOPEHHOIO
BEIIECTBA, B3aMMOJICHCTBHE BOJAbI C METAJIaMU (HATpPUEM M KajibI[MeM) (BO3MOXKHO
WCIIONIb30BaHNE BUJCOMATEPHANIOB), HCCIEAOBaHHME OOpa3loB  HEOPTaHUYECKUX
BEIIECTB pa3JIMYHbIX KJIaccoB, HAOJIOJCHHE HW3MEHEHHUS OKpPAaCKH HWHAMKATOPOB B
pacTBopax KHCJIOT W IIeJovel, u3ydeHue B3aumojierctBus okcuga meau (l1) c
pacTBOPOM CEPHOM KHUCIOThI, KHUCJIOT C METaUlaM{, pPEakUUd HEeWTpaIu3aluu,



MOJy4Y€HUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHME OJHOTO METalia JPYyTUM U3
pacTBOpa COJM, PEUIEHHE SKCIEPUMEHTAIbHBIX 3a7ad No TeMe «BakHeumme Kiacchl
HEOPraHUYECKUX COCTUHECHUIN.

IMepuognueckui 3axkoH u Ilepuoanyeckasi cucreMa XMMHUYECKHUX 3JI€MEHTOB
. . MenaeneeBa. Ctpoenne aToMoB. XUMHYeCKasi CBA3b. OQKHCJIUTEILHO-
BOCCTAHOBUTEJIbHbIE PeaKIUU

[TepBbie MOMBITKN KJIACCU(PUKAIIMA XUMHUUECKUX AeMeHTOB. [loHaTre o rpymmnax
CXOJHBIX DJJIEMEHTOB (IIEJIOYHbICE M IEJOYHO3EMEJIbHbBIE METAJIbl, TaJlOreHBI,
WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yoT aM(GOTEPHBIE OKCHUIBI U THUIPOKCH/IBI.

[lepnomnueckuii 3akoH. [lepruonnueckas cucrema xumuueckux siaemeHToB 1. U.
MenneneeBa. Koporkonepuonnas u anuHHonepuogHas Qopmbl [lepuognyeckoit
cucteMbl xumuuyeckux dnemeHtoB J[. WM. MenneneeBa. Ilepuonbl W TpyIIIbL
DOU3NYECKUI CMBICII OPSIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIBI JIEMEHTA.

Ctpoenue aromoB. CoctaB atoMHbIX sjaep. M3orombl. DnekTpoHbl. CTpoeHue
AJICKTPOHHBIX 000JI0YEK aTOMOB IepBhIX 20 XuMHUUeCcKUX 3jeMeHToB Ileprnoandeckoit
cucrembl JI. WM. MenneneeBa. XapakTepUCTHKA XUMHYECKOIO 3JIEMEHTA IO €ro
nonoxxenuto B [leprnoanueckoit cucreme /1. U. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUSI pajJuyca aTOMOB XHUMHMYECKMX JJIEMEHTOB,
METAJJIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 TPYNIIaM U MEPHUOIAM.

3nauenne I[lepuonnueckoro 3akoHa W llepuoaUyYecKOW CUCTEMBI XHUMHUYECKHX
JJIEMEHTOB I pa3BUTHS Haykun W npaktuku. JI. WM. MenneneeB — yd€HbId H
rpaXKJaHVH.

Xumudeckas cBs3b. KoBasieHTHass  (MMOJisipHAs W HEMOJISpHas)  CBSA3b.
DJIEKTPOOTPHUIIATEIILHOCTh XUMUUYECKUX A7IeMEHTOB. IOHHAs CBSI3b.

Crenenb okucneHus. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Iporeccsl
OKHCJICHUS M BOCCTaHOBJICHHUA. OKMCIUTEIN 1 BOCCTAHOBUTEIIH.

Xumuyeckuii IKCnepuMeHm:

M3ydeHue oO0pas3loB BEMIECTB METALIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUJIPOKCHJA IIMHKAa C PACTBOpAMHU KHUCJIOT W IIEJI0YEH, NPOBEACHHUE OIBITOB,
WUTFOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKkivil (ropeHue,
peaKIuu pa3oKeHUs, COSTUHEHHUS ).

Mesicnpeomemmnuwie céasu

Peannzanusi MeXnpeIMETHBIX CBsI3ed NpU HM3YYEHUUM XHMUU B 8 Kiacce
OCYILIECTBIISIETCA Yepe3 HUCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHSTUM,
TaK W TIOHATUH, SBJISAIOMIUXCS CUCTEMHBIMU IS OTAEIBHBIX  IPEIMETOB
€CTECTBEHHO-HAYYHOTI'O I[UKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: HAYYHBIN (DAKT, TUTIOTE3a, TEOPHS, 3aKOH,
aHanM3, CHUHTE3, KilacCU(UKAIMs, TEePUOANYHOCTh, HAOIIOICHNEe, JKCIIEPUMEHT,
MOJICTIUPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBICHUE.



®dwusuka: mMatepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIWJ, WU30TOIIHI,
pPaIMOaKTUBHOCTb, MOJIEKYJa, BJCKTPUUECKUN 3apsiji, BEIIECTBO, TEIO, OOBEM,
arperatHoe COCTOSIHHE BEIIECTBA, Ta3, (pU3MUecKue BETUYMHBI, SAUHHUIIBI U3MEPEHUS,
KOCMOC, TUTaHEeTHI, 3BE37161, COJTHIIE.

buonorus: porocunrtes, apixanue, ouocdepa.

['eorpadus: atmocdepa, rumpochepa, MUHEpanbl, TOPHbIE MOPOJBI, MOJIE3HBIE
HCKOTIaeMble, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BeuecTBo M XMMHYECKas peaKkuus

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumuyeckux anemeHToB J[. U.
MenneneeBa. CTpoeHHE aTOMOB. 3AKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB XMMUYECKHUX
AJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, KaJIUs, Kbl U UX COCIUHEHUN B COOTBETCTBUU
C IIOJIOXKEHHUEM 3JIEMEHTOB B [leproanueckoil cucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBl XHMHYECKOM CBSA3U. THUIBI KPUCTAJUIMYECKUX
PEMETOK, 3aBUCMMOCTh CBOWCTB BEHIECTBA OT THNA KPUCTAJUIMYECKON PEIIETKH U BUAA
XUMHYECKOU CBSI3H.

Knaccudpukanus M HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIUMXCA K Ppa3IM4YHBIM  KJIACCaM  HEOPTaHUYECKHUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMUYECKUX peaKUil MO pa3Iu4HbIM MPU3HAaKaM (MO0 YHCIy H
COCTaBy y4YacCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3((eKTy, M0 M3MEHEHUIO
CTETNEHEW OKHCIIEHUS XHUMUYECKHUX OJJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
Karanu3aropa). DK30- U 3HI0TEPMUYECKUE PEAKIUHN, TEPMOXUMUUYECKNE YPABHEHUS.

[lonsiTue o ckopoct XxuMmHYeckoil peakuuu. [loHsiTue 00 0OpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakuusax. [[oHATHE O TOMOTE€HHBIX U TeTePOreHHBIX
peakuusax. [lonsatne o karamuse. IloHsATHE O XUMHYECKOM paBHOBecUU. DaKTOPHI,
BIMAIOIIME HAa CKOPOCTh XHMMYECKOM PpEAKLUUH U IOJOKEHUE XUMHYECKOTO

paBHOBECHS.
OKHCIIUTENHEHO-BOCCTAHOBUTEINILHbIE peakiuu, AIIEKTPOHHBIN OanaHc
OKHUCIIUTEIbHO-BOCCTAHOBUTEIHHOM pEeaKIMH. CocraBnenue ypaBHEHUI

OKHCIIUTEJIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUN C UCITOJIB30BAHUEM METO/IA DJIEKTPOHHOIO
Oananca.

Teopus SIEKTPONUTUYECKON AUCCOUMAIMUA. DJIEKTPOJUTHI W HEIICKTPOIUTHI.
Katnonel, anmoHbpl. MexaHu3M [HCCOLMALIMM BELIECTB C Pa3JMYHBIMU BUIAMU
XxuMHueckoi cBs3u. CteneHs aucconuanuu. CuiabHbIE U ca0bIe JEKTPOIUTHL.

Peakiuu moHHOTO OOMEHA. YCIOBHSI MPOTEKAaHWUS pPEaKIMii MOHHOTO OOMEHa,
IIOJIHBIE U COKpAIIEHHbIE HOHHBIE YpaBHEHHUs peakiuil. CBOKCTBA KUCIOT, OCHOBaHUI U
coJiell B CBETE NPENCTaBICHUN 00 ANEKTPOIUTHYECKON nucconuanuu. KayecTBeHHbIE
peakuuu Ha HOHBL. [loHsATHE O TUAPOIN3E COTEN.

Xumuueckuii IKCnepumenm:



03HAKOMJICHUE C MOJIETISIMUA KPUCTAJUIMUECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB
— METAJJIOB M HeMeTa/uioB (Tpaduta 1 anMasa), CJI0KHBIX BEIIECTB (XJIOpHIa HATPHS),
HCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMHYECKOW pEakUWh OT BO3ACUCTBUS
pazNUYHBIX (PAKTOPOB, HCCIEAOBAHHE DIIEKTPOMPOBOJHOCTH PACTBOPOB BEILECTB,
npolecca IMCCOIMAIMU KUCIIOT, IeI0Ye U cojiel (BO3MOYKHO MCIOJIb30BaHUE BUJIEO
MaTepUalioB), MPOBEJCHUE OINbITOB, WILTIOCTPUPYIOIIUX MPU3HAKHA MPOTEKAHUS PEAKIIAMA
HOHHOTO 0OMeHa (00pa3oBaHUE OCajKa, BHICICHUE Ta3a, 00pa30BaHUE BOJBI), ONIBITOB,
WJUTIOCTPUPYIOLIUX TMPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX Peakiivil (ropeHue,
peakiMKu paslIoKeHUs, COCIUHEHHUs), pPACIO3HABAaHUE HEOPTaHWYECKUX BEHIECTB C
MOMOIIBIO KAYECTBEHHBIX PEaKIMi Ha MOHBI, PEIICHHUE IKCIIEPUMEHTANIbHBIX 3a/1a4.

HeMmeTaibl 1 MX coelMHEHUST

O6miass  xapakTepucTuka rajmoreHoB. (OCOOEHHOCTH  CTPOCHUS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3NUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — rajJOreHOB. XMMUYECKHE CBOICTBA Ha MpuUMepe xjopa (B3auMOJIeHCTBUE C
MeTa/llaMHi, HEeMeTaJylaMHu, [ejo4yamu). XjopoBojaopoa. ConsiHas — KHUCIOTa,
XUMUYECKUE CBOMICTBA, MOJTy4YEHUE, MpUMEHeHHe. JleficTBhEe XJopa M XJIOPOBOJIOpOAa
Ha OpraHu3M uejioBeKa. BakHelme XIopuabl U UX HaXO0XKJICHUE B TIPUPO/IC.

O6miass xapakrepuctuka siemMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpPOCHHUS
aTOMOB, XapakTepHbIE CTeneHu OkucieHus. CTpoeHne W (PU3NUECKHE CBOWCTBA
MPOCTHIX BEIIECTB — KUCJIOPOJa U Cepbl. AJIOTPOIHbIE MOAU(PUKALMK KUCIOPOJa U
cepbl. XHUMHUYECKHE CBoMcTBa cepbl. CepoBOAOpOI, CTpPOECHHE, (PUINYECKHE U
XxuMuueckue cBoicTtBa. OKCHUIIBI CEpbl KaK MPEICTaBUTEIN KHUCJIOTHBIX OKCHJIOB.
CepHas xucnora, pu3MUECKHME W XMMHUYECKHE CBOMCTBA (0OIIME KaK MPEACTaBUTEIS
KJlacca KHUCJIOT H crnenudpuyueckue). XUMUYECKHE PpEeaKIMH, JeKallue B OCHOBE
MPOMBILIUIEHHOIO Ccroco0a TOoJIydeHUs cepHOM KucnoTbl. [lpuMeHeHue cepHOM
kucioTel. ColM CepHOM KHUCIOTHI, KAueCTBEHHAs peakuus Ha CyJb(aT-HoH.
Haxoxnenune ceppl u €€ coeauHEHWW B mpupoaec. XUMHUYECKOE 3arpsi3HCHUE
OKPYXKAIOIIEH CpeIbl COCTUHEHUSAMH CepPhl (KUCIOTHBIC TOXKIH, 3aTPSA3HEHUE BO3/IyXa
BOJI0EMOB), CIIOCOOBI €Tr0 MPEAOTBPAILICHHUSI.

OO6mass xapakrepucTuka »3neMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOECHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUA. A30T, pacnpocTpaHEeHUE B MPHUPOJE,
dusnueckne U XUMHUYECKHE CBOWCTBAa. KpyroBopor azora B mpupoae. AMMHAK, €ro
dusnueckrue U XMMUYECKUE CBOMCTBA, MoydeHue u npumeHeHue. Coau aMMOHUS, X
du3rUecKue U XUMHUYECKHE CBOMCTBA, MpuMeHeHrne. KauecTBeHHasT peakius Ha MOHBI
aMMOHUS. A30THasl KUCIOTa, €€ MOoJIyueHHe, (PU3MUYECKHME M XUMHUYECKHUE CBOMCTBA
(oOmue kak TpeACTaBUTENS Kiacca KUCIOT W crenuduueckue). Mcmomp3oBanue
HUTPATOB M COJIEM aMMOHHMS B KadeCTBE MMHHEPAJIbHBIX yA0OpeHuid. XuMHuecKoe
3arpsA3HEHHUE OKpYXKalolled Cpeabl COCAMHEHUSIMH a30Ta (KUCJIOTHBIE JTOXKH,
3arpsi3HEHHE BO31yXa, MOYBBI M BOAOEMOB). Docdop, amioTpomnHbie MOAUBUKAIUN
docdopa, dusnueckue u xumuueckue cpoiictBa. Oxcun dochopa (V) u dbochopHas



KHUCIIOTa, (U3HYECKHEe U XMMUYECKHUE CBOMCTBA, NojydyeHue. Mcnonb3oBanue ¢pochaton
B KQ4€CTBE MUHEPATLHBIX YIOOPECHHIA.

Obmass xapakrepuctuka 3ieMeHTOB |VA-rpynmel. OcoOeHHOCTH CTpOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCICHUS. YTJIEepoHd, aIOTPOMHbIE MOAU(UKAIIIH,
pacnpocTpaHeHue B Mpupoje, (puznyeckue M XUMHYECKHE CBOMCTBA. AncopOuus.
KpyroBopot yrnepoaa B npupozae. OKCuabl yrieponaa, ux GuU3NYECKue U XUMHUYECKHE
CBOMCTBA, JACICTBUE HA KUBbIE OPraHU3MBbI, IOJYyYEHHUE U IPUMEHEHNE. DKOJIOTHUECKHE
po0JieMbl, CBsI3aHHBIE C OKcuJoM yriepoaa (1V), runoresa riio6anbHOTO MOTEILICHUS
KJIMMara, MapHUKOBBIA 3(PdekT. YronbHas KUCIOTa U €€ Colid, UX (PU3NYECKUE U
XUMHUYECKHUE CBOWMCTBa, IOJNydeHHEe U TmpuMmeHeHue. KauecTBeHHass peakuus Ha
KapOoHaT-uoHbl. Mcronb3oBanue kapOOHATOB B OBITY, MEIULIUHE, IPOMBIIIJIEHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHavasibHbIE TMOHATHS 00 OPraHWYECKUX BEIIECTBaX KaK O COEIUHEHUSIX
yriaepoja (MeTaH, 9TaH, 3THJICH, aleTUJICH, JTaHOJI, TJIMLEPUH, YKCYCHas KHUCJIOTa).
[IpupoHbIe HICTOYHUKH YTIIEBOJOPOIOB (YroJb, IPUPOIHBIN a3, HEPTH), MPOAYKTHI UX
nepepaboTku (O€H3WMH), WX poJib B OBITY U NOPOMBIIUIEHHOCTH. [loHsATHE O
OMOJIOTUYECKH Ba)XKHBIX BEILIECTBAX: KUPAX, O€JIKaX, yrieBOJaX — M UX POJIM B JKU3HU
yenoBeka. MaTtepraibHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTUHEHUM.

Kpemnnii, ero ¢uznueckre 1 XMMHUYECKUE CBOMCTBA, MOJyYCHUE U TTPUMEHEHHE.
Coenunenust kpeMHus B npupone. O6ume npeacrasiaeHuss o0 okcuae kpemuus (1V) u
KpeMHHEeBOW Kuciote. CHUIIMKATHI, UX HCIOJIb30BAaHUE B OBITY, B MPOMBIIIICHHOCTH.
Baxneiiime cTpouTenbHbIE MaTepUalibl:  Ke€paMuKa, CTEKJIO, LIEeMEHT, O€TOH,
xene300eToH. [IpobieMbl 0€30MacHOTO UCIOJIB30BAHUSL CTPOUTEITBHBIX MaTEPHAIIOB B
ITOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

M3yueHHE O0Opa3ll0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI,
IIPOBEJICHUE KAUYE€CTBEHHBIX PEAKIMil Ha XJOPUA-HUOHBI M HAONIOJCHUE MPU3HAKOB UX
MPOTEKAHUS, OIBITHI, OTpAXKAIOIMNE (PU3NIECKUE U XUMUUECKHUE CBOMCTBA TAJIOTCHOB U
UX COEOUHEHUN (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEPUAIOB), O3HAKOMJIEHUE C
oOpa3naMu  XJIOpUIOB (TaJIOTEHUIOB), O3HAKOMJICHHME C oOOpa3liamMu cepbl U eé
COEIMHEHUSIMU (BO3MOXHO UCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB), HAOIIOEHUE Mpoliecca
oOyrIMBaHMs caxapa MoJl IeWCTBHEM KOHIIGHTPUPOBAHHOW CEPHOM KUCIIOTHI, H3YYCHHE
XUMUYECKUX CBOMCTB pa30aBIEHHON CEpPHOW KHCIOTHI, MPOBEIACHUE KauyeCTBEHHOMN
peakuuu Ha cyib(haT-uoH U HaONIOJCHUE MPU3HAKa €€ MPOTEKaHHUs, 03HAKOMIICHHE C
¢u3nueckuMu  CBOMCTBaMHM a30Ta, ¢ochopa U HUX COCAUHEHUH (BO3MOMKHO
UCIIOJIb30BaHUE BHUIEOMATEpUaioB), oOpa3iiaMu a30THBIX U (HOochOPHBIX yAOOpEHUH,
noJiyueHue, coOMpaHue, paclo3HaBaHUE U M3y4YEHHE CBOWMCTB aMMHaKa, MPOBEACHUE
KaueCTBCHHBIX PEAKIMi HAa MOH aMMOHUS U (pocdar-wOoH W M3ydeHHE MPU3HAKOB UX
NPOTEKaHUs, B3aMMOJIEUCTBHE KOHIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEJIbIO
(BO3MOKHO HCIOJIb30BaHUE BUICOMATEPUATIOB), U3YUEHUE MOJAENICH KPUCTAIUTMYECKUX



pemi€ToK anmaza, rpaduta, ¢yiepeHa, O3HAKOMIJIEHHE C MPOIECCOM aacopOuuu
pPAacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM IPOTHBOrasa,
MOJy4YeHHe, cOoOUpaHue, paclo3HaBaHHE M M3YYEHHUE CBOWMCTB YTJEKUCIOTO rasa,
IPOBE/ICHUE KAYECTBEHHBIX pEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3Y4YCHUE
NPU3HAKOB HMX  MPOTEKaHWs, O3HAKOMIICHHME C  MNPOAYKUMEH  CHJIMKATHOU
MPOMBIIIJICHHOCTH, PENICHHE 3KCHEPUMEHTAIbHBIX 3aay 1o TeMme «Baxnenmmue
HEMETAIJIbI U UX COCIUHECHUSD.

MeTa/uibl 4 UX COCAMHEHMS

OO6miast xapakTepuCTUKa XUMHUYECKUX 3JIEMEHTOB — METaUIOB HA OCHOBAHUM UX
nonoxenus B Ilepuoanyeckon cucreMe xumuueckux aiueMeHToB JI. 1. Menneneesa u
ctpoeHusi atomoB. CTpoeHue MeTaimioB. MeTauudeckass CBSI3b M METaJuIM4ecKas
KPUCTAJUINYECKAsl PpEMIETKA. OJNEKTPOXUMUYECKUN PAN  HANOPSHKEHWA METaJUIoB.
dusznueckre M XUMHUYECKHME CBoOWcTBa MeTamioB. OOmme CcrnocoObl MOJIyYeHUS
MeTaioB. [loHsATHE O KOPpPO3WM METAIOB, OCHOBHBIE CIOCOOBI 3alUTBl UX OT
koppo3uu. CruiaBsl (CTajlb, YyTYH, JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U
MPOMBIIIJICHHOCTH.

[[lenounsie MeTaIbl: MOJIOKEHUE B [leprHoaMYecKOr CHUCTEME XHMHUYECKUX
anemeHToB J[. M. MenneneeBa, CTpoeHHE HX aTOMOB, HAXO0XJIECHUE B IPUPOJIE.
dusznueckre W XUMHUYECKHE CBOMCTBa (Ha mpuMmepe Hatpusi U Kanus). OKCUIbl U
TUJIPOKCUABI HATPUA U Kanus. [ [puMeHeHne MeN0UYHbIX METAIVIOB U UX COCTUHEHUN.

[I{eroyHO3€EeMENBbHBIE METAUIBI MATHUM U KaJdbLWW: TToJ0XKeHne B [leproanueckoit
cucrteMe xumuueckux osneMeHToB J[. WM. MeHneneeBa, CTpO€HHME UX aTOMOB,
HaxoxaeHue B npupojae. Ouznueckue M XMMHUYECKHE CBOMCTBA MAarHusi U KaJbLIUSL.
Baxneiimme coenuHeHUs Kalblus (OKCHA, THAPOKCHA, coyH). JKECTKOCTh BOJBI H
CHoCcOOBI €€ YCTpaHEHHUS!.

AJOMUHHAIN: TIOJNIO)KEHHE B llepnonnueckoi cuCTEME XMMHYECKUX dJEMEHTOB /1.
N. MeHnneneesa, CTpoeHUE aTOMa, HAXOXKACHUE B Ipupoae. Ousznueckne 1 XUMUYECKUe
CBOMCTBa aTtOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCUAA U TUAPOKCH 1A ATFOMUHMUS.

Keneszo: nmonmoxenue B lleproanueckon cucremMe xumudeckux sneMeHTos JI. U.
MenpeneeBa, CTpOEHHE aTOMa, HaXOXJeHWE B mpupoje. Ouzndeckue u XUMUYECKUE
cBoMcTBa xene3a. Oxcunbl, ruapokcubl U conu xenesa (1) u xenesza (111), ux cocras,
CBONCTBA U NOJIyYECHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHUE C 00pa3llaMy METAJIOB U CIUIaBOB, UX (PM3UYECKUMH CBOMCTBAMH,
U3YYEHHUE  pe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXXHO  HCIIOJb30BaHUE
BUJIEOMATEPUAITIOB), OCOOCHHOCTEW B3aMMOCHCTBUS OKCHJIa KAJIbLIMS M HATPUS C BOJIOM
(BO3MO’KHO HCIOJIb30BAHUE BUIECOMATEPUAIIOB), UCCIEA0BAHUE CBOMCTB XKECTKOM BOJbI,
mpolecca  TrOpeHust  Jkejle3a B KHUCIOpoAe  (BO3MOXKHO  HCHOJIb30BAaHUE
BUJIEOMATEPUAIIOB), TPU3HAKOB MIPOTEKAHUS KAUECTBEHHBIX PEAKIIMil HA MOHBI: MarHus,
KaJIbIMs, alfoMuHus, nuHka, xene3a (l1) u xeneza (Ill), mequ (1), Habmonenue u



OMHCaHUE IPOLECCOB OKpAUIMBaHUS IUIAMEHM HOHAMU HATpHsl, Kalusig M KaJbLUs
(BO3MOKHO HCIIOJIb30BAHME BHICOMATEPHANIOB), UCCIEA0BaHUE aM(pOTEPHBIX CBOWCTB
TUAPOKCHJIA ATFOMUHUS U TUAPOKCU/IA [IMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 33]1a4 110
Teme «BakHelme MeTaibl U UX COEITUHEHUS.

XuMHA 4 OKpPYKaKIas cpeaa

BemectBa m wmarepuansl B TNOBCEJHEBHOW JKM3HM 4YeJoBeKa. be3omacHoe
HCIIOJIb30BAaHUE BEIIECTB M XMMHYECKMX peakuud B ObiTy. IlepBas momoip npu
XUMHUYECKUX 0XKOTax U OTPaBICHUSIX.

XUMUYECKOE 3arpsA3HEHHE OKpY’Karollell cpeapl (MpeaenpHas JOIyCTHMast
KoHIeHTparus Beulects, nainee — IIJIK). Poiap xumum B pelmieHMM 3KOJIOTHYECKUX
npoO0sem.

Xumuueckuii IKCnepumMeHm:

U3ydyeHrue oOpa3loB MaTepHaioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJUMEPHbIE
MaTepHaIbl).

Mesxcnpeomemmnunie ceasu

Peasmzannst MeXnpeIMETHBIX CBsS3€d IIPU HM3Y4YEHUM XMMUM B 9 Kiacce
OCYUIECTBJISIETCSL Yepe3 HMCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSATHUM,
TaK W [OHATUH, SBISAIOIIUXCA CUCTEMHBIMU JUI1  OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO01Me ecTeCTBEHHO-HAy4YHbIE MTOHATHUS: HAYUYHbIN (DAaKT, TUIIOTE3a, 3aKOH, TEOPHUSI,
aHaluu3, CHUHTE3, KiaccU(UKaIMs, TEepUOJAUYHOCTh, HAOIIOIEHUE, JKCIEPUMEHT,
MOJEJIMPOBAHUE, M3MEPEHHE, MOJIENb, SBJICHHUE, MAPHUKOBBIA 3PQEKT, TEXHOIOIrus,
MaTepHUaJIbl.

®uznka: marepus, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIIWI, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, SIEKTPUUECKUN 3aps]l, NPOBOAHUKHU, TOJIYIPOBOIHUKH,
TURJIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEN0, 00BEM, arperaTHOE COCTOSTHUE BEUIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTa/NIM4yeckas pemérka, CIUIaBbl, (pU3nMueckue
BEJIUYMHBI, €IMHMUIBI H3MEPEHHs, KOCMHUYECKOE ITPOCTPAHCTBO, IUIAHETHI, 3BE3.BI,
Comnnre.

buonorusa: ¢otocunTe3, AbixaHue, Ouochepa, >SKocUcTEMa, MHHEpAJIbHBIC
yI00pEeHHs, MUKPOIJIEMEHThI, MAKPOAJIEMEHTbI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaAIbl, TOPHBIE MOPOJbI, IMOJE3HBIC
HCKOIIaeMbI€, TOILJIMBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE  PE3YJIbTATBI OCBOEHHSA  YYEBHOI'O ITIPEJIMETA,
YYEBHOI'O KYPCA (B TOM YHMCJE BHEYPOUHOH JIEATEJHbHOCTH),
YYEBHOI'O MOAYJIA

JIMYHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE  pe3yibTaThl OCBOCHMSI MPOTpaMMbl  OCHOBHOTO  OOILETO
oOpa3oBaHUs JOCTUTAIOTCS B XOJe OOyYeHHMs] XHMHUHM B €JIUHCTBE Y4YEOHOW U
BOCIIUTATEILHON JIEATEIbBHOCTH B COOTBETCTBUHM C TPAAUIMOHHBIMU POCCUUCKUMHU
COITMOKYJIbTYPHBIMH U JTyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, NPUHSITHIMU B
oOlIeCTBE TMpaBWJIaMd M HOpPMaMU TIOBEACHUS M CIOCOOCTBYIOT Mpoleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JInyHOCTHBIE pe3yIbTaThl OTPAXKAIOT TOTOBHOCTh oOy4Jaronimxcs
PYKOBOJICTBOBAThCS ~ CUCTEMOM  TMO3UTUBHBIX  IIEHHOCTHBIX  OpPUEHTAIMH U
pacuIMpeHue onbITa ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LEHHOCTHOTO OTHOIIEHHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U
HAy4YHOMY HACJIEJIUI0, TOHMMAaHUS 3HAYEHUS XUMUYECKOM HAyKu B IKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BJIAJIETh JIOCTOBEPHOM HMHQpOpMaLuend o
MEPENOBbIX JOCTHXKCHUSX M OTKPBITHUSX MHPOBOM U OTEYECTBEHHON XHMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

NPEACTABJICHUS] O COLMAIbHBIX HOpPMax U TMpaBWIaX MEXIUYHOCTHBIX
OTHOIIICHUN B KOJIJIEKTHBE, KOMMYHUKATUBHOM KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, YU4eOHO-UCCIEA0BATEIbCKOM, TBOPUECKON U IPYTUX BUJAX JNEATEILHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM JESITEIIbHOCTH TIPU BBITIOJIHEHUU
y4eOHBIX, TMO3HABATENIPHBIX 3aJ1a4, BBIMOJHEHUH XUMHUYECKUX HKCIICPUMEHTOB,
CO3/IJaHUM YYEOHBIX MPOEKTOB, CTPEMJICHHS] K B3aUMOIIOHUMAHUIO U B3alMOMOMOIIN
B IIpoIiecce ITOM y4eOHOM JesTeTbHOCTU, TOTOBHOCTH OIIEHHUBATh CBOE MOBEACHUE U
MOCTYIKH CBOMX TOBapUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCIIECTBUI TOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MUPOBO33PEHYECKHUE TMPEJCTABICHUSI O BEIIECTBE M XUMHUUYECKOM peakIuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY VYPOBHIO Pa3BUTUA HAYKHU U COCTABJISIOININE
OCHOBY JUIsl TIOHMMAaHHSI CYIIHOCTH HAay4YHOW KapTHHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTUS MPHUPOJIBI, B3aUMOCBA3SAX YEJIOBEKA C
MIPUPOIHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHBBI, HANpPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHUHU IO
XUMUHU, HEOOXOAUMBIC ISl OOBSICHEHUS HAOII0aeMbIX IPOIIECCOB W SIBJICHUH,
MO3HABATENIbHOM, HMH()OPMALIMOHHOW W YHUTATEIbCKOW KYJIBTYPbl, B TOM YHCIIE
HABBIKOB  CaMOCTOSITEJIbHOM paboThl € y4yeOHBIMHU TEKCTaMH, CIPABOYHOMU



JUTEPATYPOM, JTOCTYNHBIMU TEXHUYECKUMH CPEICTBAMH  MH(GOPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOY4YeHHIO ¥ TIO3HAHUIO, JI0003HATEIHLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K CaM000pa30BaHUI0, MPOEKTHON U MCCIIEIOBATENbCKON NEATEIbHOCTH,
K OCO3HAaHHOMY BBHIOOpPY HANPABJICHHOCTH U YPOBHS 00y4YEeHUS B JaJIbHEHUIIIEM;

4) popmMupOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKHA Ha 370pPOBBIM 00pa3 >KW3HW, OCO3HAHHWE TIOCICACTBUNA W HEMPHUATHE
BpEAHBIX  MPUBbIYEK  (YMOTpeOJieHHWs  aJIkoroJig, HAPKOTHUKOB,  KYpEHHS),
HEOOXOJAMMOCTA  COOJIOJIEHUST MpaBwil  0€30MacHOCTH TpU  OOpalieHuu ¢
XUMHUYECKAMH BEIIECTBAMH B OBITY M pEaTbHOM KU3HHU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUUYECKOMY M3YYEeHHIO Mpodeccuil U TpyAa pazIuyHOro poja,
YBaXEHUE K TPYAY U pe3yibTaTam TPYIOBOH JI€ATEIbHOCTH, B TOM YHCJIE Ha OCHOBE
MPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XMMHUU, OCOZHAHHBIA BBIOOP MHIMBUIYATbHON
TPACKTOPHHM TIPOJOJDKEHUS OO0pa3oBaHUA C YyYETOM JUYHOCTHBIX HMHTEPECOB M
CIOCOOHOCTH K XUMHHU, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEW, YCHEIIHON
poecCUOHANBHON NIEATETbHOCTH U Pa3BUTHA HEOOXOIUMBIX YMEHUN, TOTOBHOCTD
aJIanTHPOBATHCA B MPOGECCUOHAIBHON CPEJIE;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

AKOJIOTHYECKH IeJIECO00pa3HOEe OTHOIICHUE K MPUPOJIC KaK UCTOYHUKY >KH3HU
Ha 3emiie, OCHOBE €€ CyIIEeCTBOBAHMS, IOHMMAHUE IICHHOCTH 3J0pOBOTO U
O0e3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
bU3MYeCKOMY M TICUXMYECKOMY 3J0POBBIO, OCO3HAHHE IIEHHOCTH COOJIO/ICHUS
npaBui 0€30MacHOTO MOBEICHUS MPU paboTe ¢ BEIIECTBAMHM, a TAK)KE B CUTYAIIHSIX,
YTPOKAFOIINX 3I0POBBIO U )KU3HU JTIOJCH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TOJydaeMble MPU W3YYCHUH XUMUU, IS
pEeILIeHUs 3a7a4, CBSI3aHHBIX C OKPYXAIOLIEW NPUPOJHOU CPENOH, JJIsl MOBBIIICHUS
YPOBHSI ~ DKOJIOTMUECKOW  KYyJIbTYpbl, OCO3HAHHS  TJOOATBHOTO  XapakTepa
OKOJIOTHYECKUX TIPOOJIEeM WM IMyTeld WX pEeHIeHUS ITOCPEICTBOM METOJOB XHWMHH,
HKOJIOTHYECKOTO MBIIIICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B ITO3HABATEIHHOM,
KOMMYHUKATUBHOM M COLMAJILHOM ITPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampeAMETHBIX pPE3yJbTATOB BBIACISIOT 3HAYMMBIE IS
dbopMHUpOBaHUS MUPOBO33pPEHUS OOIIEHAYYHBIE MOHATHS (3aKOH, TEOpHs, TMPUHIINII,
runoresa, (axkrT, cucTema, TMpoLecc, OHKCIEPUMEHT U JPYyroe.), KOTOphIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMEeTax MU MO3BOJIOT Ha
OCHOBE 3HAaHUWA W3 ATUX MNpPeAMETOB (OPMHUPOBATH MPEIACTABICHUE O LEIOCTHON
HAy4YHOM KapTUHE MUpPa, U YHUBEpCAIbHbIE y4ueOHbIE NEeWCTBUS (MO3HABaTEIbHBIE,
KOMMYHUKATHBHBIC, PETYJIATHBHBIC), KOTOpbIe oOecrmeunBaoT (HOpPMHPOBAHUE



TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAaHUPOBAHUIO M OCYIIECTBICHUIO Y4YEOHOMU
NEeSATETLHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

Bba3oBble Jjornueckue JelicTBUA:

YMEHUSI HCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHHWM: PACKPBIBATh CMBICT XWMHUYECKHX TOHSATHH (BBIACIATh WX XapaKTepHBIC
MPU3HAKN, YCTAHABJIMBATH B3aWMOCBSI3b C JAPYTHMH TOHSTHSMH), HCIIOIH30BATh
MOHATHUS I OOBSICHEHUS OTICIBHBIX (PAKTOB W SIBJICHWH, BHIOWPATh OCHOBAHUS U
KpUTEpUHU IS KiacCU(UKAIIMM XHUMHYECKUX BEHIECTB W XUMHUYECKUX PEaKIIUid,
yCTaHaBJIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3YYCHUS,
CTPOUTH JIOTUYECKHUE PACCYKICHHs (MHIYKTUBHBIC, NCAyKTUBHBIC, MO AHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TPUMEHATh B TIpollecce TMO3HAHUS TOHATUS (NpPEAMETHbIE U
MeTaIpeIMETHbIC), CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, HCIOJb3yeMble B XUMHH,
peo0pa3oBbIBATh MIUPOKO MPUMEHSEMBIE B XUMHUU MOJICIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HAK (CUMBOJ DJIEMEHTAa), XUMHUuYeckas (opMyna U ypaBHEHHE
XUMUYECKON peakinu — TPH PEIICHHH Y4eOHO-TI03HABATEIBHBIX 3a/1ad, ¢ YYETOM
ATUX MOJICTBHBIX TMPEJCTAaBICHUI BBIABIATh M XapaKTEpU30BaTh CYIIECTBECHHBIC
MPU3HAKK M3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIICCTB U XMMHUYECKUX PEaKIIHil,
BBISIBIIATH  OOIIME  3aKOHOMEPHOCTH, IPHUYUHHO-CJICACTBCHHBIC  CBS3U M
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejbckue 1eHCTBUA .

YMEHUE WCIOIb30BaTh IOCTABJIEHHBIE BOMPOCHI B KadeCTBE HWHCTPYMEHTA
MO3HAHHUA, & TAK)KE€ B KQUECTBE OCHOBHI I (POPMUPOBAHUS TUIIOTE3bI IO MPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA;

NPUOOPETECHUE ONBbITa 10 IJIAHUPOBAHWIO, OPTAHM3AIMH W IPOBEIACHHIO
YYCHMUYECKUX OJKCIIEPUMEHTOB, yMEHHWE HaOJIoJaTh 3a XOJOM  Ipollecca,
CaMOCTOSATENILHO TMPOTHO3UPOBATh €ro pe3yibTaT, (hopmMyaupoBaTh O0OOOIICHUS WU
BBIBOJIBI TIO pe3yJIbTaTaM MPOBEIEHHOTO OIMBITA, UCCIIEIOBAHUS, COCTABIATh OTUYET O
npoJie’aHHoM padore.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, aHATU3UPOBATH W HWHTEPIPETHPOBATH HWH(OpPMAIUIO
pa3TUYHBIX BUJOB M (OPM TPEACTABICHUS, TIOJY4aeMyl0 U3 Pa3HBIX HNCTOYHUKOB
(HayYHO-TIONYJIIpHAS JINTepaTypa XUMUYECKOTO COJICP KaHMs, CITPAaBOYHBIC TTOCOOHS,
pecypcebl IHTEepHETA), KPUTHYCCKH OIEHUBATh MPOTUBOPEUYHMBYIO U HEIOCTOBEPHYIO
uHpopMmaruio;

YMEHUE TPUMEHATHh Pa3IMYHbIE METOJBI W 3ampOChl MPH TMOUCKE W OTOOpe
uHQOpPMAIMU ¥ COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMUMBIX IS BBITIOJHEHUS
y4eOHBbIX M TMO3HABATEIbHBIX 3aJlay ONPEAEIEHHOr0 THUIA, MPUOOpPETEHUE OMbITa B
0o0JaCTH  MCMOJB30BaHMUS ~ MHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,



OBJIAJICHHE KYJIbTYpOH aKTHBHOI'O HCIIOJIB30BAaHUS PA3JIMYHBIX ITOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BbIOMpaTh ONTHUMAaJbHYI0 (OpMYy MIpeACTaBiICHUS HMHPOPMAIUU U
WUIIOCTPUPOBATh pEIIAEMble 33Ja4d  HECIOXXKHBIMA CXEMaMH, JUarpaMMaMH,
npyrumu ¢popmamMu rpadKu U UX KOMOHWHAITUSMU,

YMEHHME MCHOJb30BaTh W  AaHAJU3UPOBATh B IIpoLecce ydyeOHOW W
UCCIIEIOBATENLCKON AESITENbHOCTH HWH(OPMALUIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO X035I1ICTBA ¥ TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH TPUPOIHOU CPEBI.

KoMMyHMKaTHBHBIE YHHBeEpPCcaJbHbIe y4eOHbIe JeHCTBUS:

YMEHHMs 3a/1aBaTh BONPOCHI (B XOJ€ auajiora u (Uiau) JUCKYCCHM) MO CYLIECTBY
oOcyxknaemMol  TeMmbl, (OPMYJIUPOBaTb CBOM  NPEUIOKEHHUS  OTHOCUTEIBHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUS  MPEACTaBIATh  IOJYYEHHbIE  PE3yJbTAaThl  I[MO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M MMCbMEHHBIX TEKCTAaX; JIEJaTh IPE3CHTALMIO PE3YIbTaTOB
BBIMIOJTHEHHSI XMMHUYECKOIO 3KCHEPUMEHTa (Ja0OpaTOpHOIO OMBITA, JIaOopaTOpHOU
paboThI IO UCCIIETOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO IIPOEKTA);

YMEHUSI y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MIO3HABATEJIbHON U UCCIIEI0BATENbCKON NEATEIbHOCTH MPU PEIICHUH BO3HUKAIOLIUX
npobjieM Ha OCHOBE YyuéTa OOIIMX MHTEPECOB U COIVIACOBAHMUS IO3ULIUN
(obcyxnenus, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALIUS COBMECTHBIX
NEeUCTBUM, OMpPENCIICHUE KPUTEPUEB MO OLICHKE KAYeCTBA BBHIMOJHEHHOW pabOThI U
Apyrue).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:

YMEHUE CAMOCTOSITENIBHO OIPEAENATh LENH JACSITENBHOCTH, IIJIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIMPOBAThH M MpPH HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO
NesATEIbHOCTh, BbIOMpaTh Hanbosee 3()PEeKTUBHBIE CIOCOOBI pELIEHUs YYEOHBIX U
MO3HABATENIbHBIX  33Ja4, CaMOCTOSATEIbHO COCTABJISATH WM KOPPEKTHUPOBATH
MPEIJIOKEHHBIM  QAJITOPUTM  JIE€UCTBUM NPU  BBINIOJHEHUM 33aJaHUA C  YYETOM
MOJly4YEHHUSI HOBBIX 3HAaHUI 00 HM3yyaeMbIX OOBEKTaX — BEIECTBAX W PEaKLUsX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO pe3yjbTaTa 3asBICHHOW LEJIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

NPEIMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX Ppe3yJbTAaTOB IO OCBOCHUIO  005S3aTEIBHOTO
COJIepKaHMsl, YCTAHOBJIEHHOIO JaHHOW QenepanbHON paboyeil mporpamMmoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYArOUIMMKCS HAy4HbIC 3HAHWS, YMEHUS M CIIOCOOBI
NENUCTBUN, criennraecKue s MpeAMETHOU 00J1acTh « XUMUSD, BUIBI IEATCITLHOCTH
M0 TIONYYCHHWIO HOBOTO 3HAHWS, €ro WHTEPIpPETalny, MpeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIUSIX.

K xoHiy oOydeHus B 8 kJiacce npeaMeTHbIe pe3ysibTaThl Ha 0a30BOM YpPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:



pacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKUX TOHSTHH: aTOM, MOJEKYJa,
XUMHUYECKUNA 3JIEMEHT, IPOCTOE BEUIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAs W HEOAHOPOJHAS), BAJIEGHTHOCTb, OTHOCHTEJIbHAs aTOMHas U
MOJIEKYJISIpHAsE Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJIIpPHAs Macca,
MaccoBas J0JiI XUMUYECKOTO 3JIEeMEHTa B COEIMHEHUU, MOJISIPHBINA O0BEM,
OKCHUJ, KHUCJOTa, OCHOBAHHWE, COJb, 3JIEKTPOOTPULIATEIBHOCTb, CTENEHb
OKHCIICHUSI, XMMHYECKas peakuus, KIacCU(pHUKAIUS peakiuil: peakiuu
COCTMHEHMSI, PEaKIIUN Pa3NIOKEHUs, pEakluy 3aMEeLICHHsI, peakui oOMeHa,
9K30- M JHAOTEPMUYECKUE PEAKIUHU, TEIIoBOM 3(hdexT peakuuu, Sapo
aToMa, SJEKTPOHHBIA CJIOM aroMa, aTOMHas OpOWTalb, paAUyC aroMma,
XUMHUYECKas CBsI3b, MOJISIPHAs W HEMNOJIsIpHAs KOBAJEHTHasl CBSA3b, MOHHAas
CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MAacCOBas JI0JIsl BEIIECTBA (IIPOLICHTHAS
KOHIIEHTpAaI|sl) B pacTBOPE;

WUTIOCTPUPOBATh  B3aWMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHIATUH U
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCITIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJIsl COCTaBJI€HUS (OPMYI BELIECTB
Y YPAaBHEHUU XUMUYECKUX PEAKIIN;

OIPENENATh BAJECHTHOCTh ATOMOB 3JEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTETEHb OKUCJICHUS 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX, IPUHAIEKHOCTD
BCIIECTB K OMNPEICNEHHOMY KJacCy COeAMHEHUW mo ¢opMmysiaM, BHUJ
XUMUYECKOM CBA3M (KOBaJieHTHasT W HWOHHAs) B  HEOPraHUYECKHX
COEJIMHEHUSX;

packpeiBath cmbica [lepuogmueckoro 3akona JI. M. Mengeneesa:
JEMOHCTPUPOBATh IOHUMAHUE MEPUOJNYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX DJIEMEHTOB OT WX mnojoxkeHus B Ilepuogumueckoil cucreme,
3aKOHOB COXPAHEHHUsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YU€HUs, 3aK0OHa ABOraapo;

ONHKCHIBATh M XapakTepus3oBaTh TabiuuyHyro Qopmy [lepuognueckoit
CUCTEMbl XUMUYECKHUX 3JIEMEHTOB: pa3iuyaTh MOHATUS «TJaBHAs MOJrPYyINa
(A-rpynma)» u «mnobounas noarpynna (b-rpynma)», mansle u Oosbliue
NEPUOJIbI, COOTHOCUTH OOO3HAYEHUs, KOTOpblE HMEIOTCS B TabIUIE
«Ilepuognueckass cucreMa xumudeckux siemeHToB . M. MennpeneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB
(coctaB U 3apsan sapa, odlee YUCIIO JIEKTPOHOB M paclpeliesieHue UX Mo
AIIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHMYECKUE BEIECTBA,
XUMHUYECKHE peakiuu (10 YHCIy M COCTaBy Y4YacTBYIOIIMX B pPEaKUUU
BEIIECTB, [0 TEIJIOBOMY 3D (PexTy);



XapakTepu3oBaTh (ONMMCHIBATh) OOIIME XHWMUYECKHUE CBOMCTBA BEIIECTB
pa3IUYHBIX KJIACCOB, MOATBEPKJAas OMUCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KAa4ECTBEHHOIO
COCTaBa, BO3MOXHOCTH IIPOTEKAHHWsSI XMMHYECKUX IMPEBPAILCHUA B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChbl BELIECTB,
MacCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa Mo (opMyJe COETUHECHHUS,
MacCOBYIO JOJIIO BEIECTBA B PACTBOPE, IPOBOJUTE PACUETHI 110 YPABHEHHIO
XUMHUYECKOMN pPEaKIH;

INPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATENBHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHE, OO0O0OIINEHUE, CUCTEMATH3allMIo, KJIaCcCU(DUKAIINIO,
BBISIBJICHUE ITPUYMHHO-CJIEJACTBEHHBIX CBA3EH — JUII W3Y4YEHUS CBOMCTB
BEILECTB U XMMHUYECKUX PEAKIIMI, €CTECTBEHHO-HAy4YHbIE METO/bI TO3HAHUS
— HaOMIOJeHUE, U3MEPEHHUE, MOJEIUPOBAHUE, SKCIEPUMEHT (peanbHbId U
MBICJICHHBIN );

CJIEI0OBaTh MpaBUJIaM IOJIb30BaHUS XUMHUUYECKOW MOCYA0M U JTaOOPATOPHBIM
o0opylnoBaHUEM, a Takke MpaBuiaaM oOOpalleHus C BeEUIECTBAaMH B
COOTBETCTBUM C MHCTPYKIHUSIMH TIO  BBIIOJHEHUIO  JabOpaTOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYEHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BomopoJa M KHCIOpOAa), NPHUTOTOBJIEHHUIO PACTBOPOB C OMNpPEAEIEHHON
MacCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA, IUIAHMPOBATH W IPOBOJMTH
XUMHUYECKHE SKCIEPUMEHTBHI MO PAaCIO3HABAHUIO PAacTBOPOB WIEIOYEH U
KHCJIOT C TIOMOIIbIO MHJIMKATOPOB (JIakMycC, (peHoN(pTaTenH, METHIOPAHK U

JpyTue).

K xoniy oOyuenus B 9 kJjiacce mpeIMETHBIE PE3yIbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PACKpBIBATh CMBICII OCHOBHBIX XUMUYECKUX MOHITUNA: XUMUUECKUIN DJIEMEHT,
aToOM, MOJIEKYJla, WOH, KAaTHOH, AaHWOH, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, BAJEHTHOCTh, JJIEKTPOOTPULIATEILHOCTh, CTEIEHb OKHUCIICHUS,
XUMHUYECKasl peaKIysi, XUMUYECKasl CBSI3b, TETUIOBOM 2P(DEKT peakiuu, MOJb,
MOJISIPHBIN 00BEM, pacTBop, 3JIEKTPOJIUTHI, HE3JICKTPOJIUTHI,
AIEKTPOIUTUIECKAS JUCCOLMAIINS, PEAKIIMH HOHHOTO OOMEHa, KaTaau3arop,
XUMHUUYECKOE paBHOBECHE, OOpaTUMble U  HeoOpaTUMbIe pEaKIuH,
OKHUCJIMTEIbHO-BOCCTAHOBUTEBHBIE PEAKIIMH, OKUCIUTENb, BOCCTAHOBUTEIIb,
OKHCJIEHME W BOCCTAHOBJIEHUE, aJUIOTPOMNHus, aM(OTEPHOCTb, XMMUYECKAs
CBsI3b (KOBAJICHTHAsl, HIOHHAS, METAJUIMYECKAs ), KPUCTAIUIMYECKAST PEIIETKA,
KOpPpO3Usl METAIUIOB, CIUIABBI, CKOPOCTh XMMUYECKOW PEAKLHH, MPEIEIIHHO
nonycrumas koHueHntpauusa [1JIK Bemectsa;



WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMUYECKUX TOHATUA U
MPUMEHSITh 3TU OHSATUS MPU OMKUCAHUU BELIECTB U UX MPEBPAIICHUN;
UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JIJIsl COCTaBICHHS (POPMYJT BEIIECTB
Y YPAaBHEHHUM XUMUYECKUX PEAKIUM;

OTPEENISATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XUMHYECKUX SJIEMEHTOB B
COCIMHEHUAX  pa3IMYHOTO  COCTaBa, [PUHAJIEKHOCTh  BEIIECTB K
ornpenenéHHOMY KIIACCy COSIUHEHHUH 1o GopMyIiaM, BHJI XUMUYECKOU CBSI3U
(KOBaJIeHTHAsi, UOHHAS, METAJUINYECKasi) B HEOPraHUYECKUX COCTUHEHHUSX,
3aps]l MOHA MO XUMHUYECKOUW (hopMyie, XapakTep Cpelibl B BOJHBIX pacTBOpax
HEOPTaHWYECKUX COCIMHEHUM, TUTl KPUCTATUNIMYECKON PEIIETKH KOHKPETHOTO
BEILIECTBA;

packpeiBath cmbica [lepuonnueckoro 3akona [J[. M. MennaeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAHHUE: OINUCHIBATH U  XapaKTEPU30BATh
Tabnuunyio (popmy Ileprogudyeckoil CHUCTEMBI XHMHUYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUA «rJaBHasg mnoarpymnmna (A-rpynma)y U «IoOo4Has
noarpynmna (b-rpynna)», wmanbie u OodbIIME TEPUOJABI, COOTHOCHUTH
0003HaY€eHUsA, KOTOPbIE UMEIOTCSI B TIEPHOJUUYECKON TabIUIE, C YUCIOBBIMU
XapaKTEepPUCTUKAMU CTPOCHHUS aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB M
3apsa  siipa, oOIlee YHCIO JJIEKTPOHOB U paclpeiesieHue HuX 1o
AIIEKTPOHHBIM CJIOSIM), OOBSCHSITH OOIIME 3aKOHOMEPHOCTH B HU3MEHECHHUU
CBOMCTB DJIEMEHTOB U WX COCIUHEHUN B TMpejaesiaXx MajblX MEePUOJOB U
TJIABHBIX TOJATPYM C Y4ETOM CTPOCHUS UX aTOMOB;

KJacCU(PHUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHMYECKHE BEIECTBa,
XUMHUYECKUE peakuuu (M0 YMCIy M COCTaBy YYacTBYIOUIMX B PEaKIUU
BEILIECTB, MO TEIIOBOMY 3(P(dEKTy, MO M3MEHEHUIO CTEIEeHEW OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBaTH) OOIIME U CHeUU(PUUECKUE XUMHUYECKUE
CBOMCTBAa MPOCTBIX M CIOXHBIX BEHIECTB, MOATBEPXkKIasi ONUCAHUE
NpuMepaMH MOJIEKYJSIPHBIX W HWOHHBIX YpPAaBHEHHM COOTBETCTBYIOIIUX
XAMUYECKUX PEAKLINM;

COCTABJISITh YPABHEHUS JIEKTPOJIUTUYECKON TUCCOIMAIMU KUCIIOT, eno4Yeil
U COJICH, TMOJHBIE M COKpPAIIEHHBIE ypaBHEHUS PEaKIMii MOHHOTO OOMEHa,
YpaBHEHUSI pPEaKIMi, MOATBEPKIAAIOIMIUX CYIIECTBOBAHUE TIE€HETHUYECKON
CBSI3U MEXK]1y BEIlIECTBAMHU PA3JIMUHBIX KJIACCOB;

pacKkpbiBaTh  CYIIHOCTh  OKHCIWTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCa 3TUX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKUX TMPEBpAIICHUNA B Pa3IUYHBIX
YCIIOBUSX;



BBIUUCIISATh OTHOCHUTEIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JIOJIFO XHMHYECKOTO JJIEMEHTa 1O (QopMysie COeTuHEHUs,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO
XUMHYECKOHN peaKInu;

COOJTFO/IaTh TpaBHJia TMOJIB30BAHMUS XUMHUYECKON MOCYI0M U JTabopaTOPHBIM
o0opyZoBaHMEM, a TakKe TIpaBWia OOpalleHus C BEleCTBAaMU B
COOTBETCTBUM C HWHCTPYKIUSAMH TIO BBIMOJHEHUIO  JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB IO TIOJYUYCHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa 1 yTJIeKUCIIOro ra3a);

MIPOBOJUTH PEAKIUH, MOATBEP)KIAIONINE KAYSCTBCHHBIN COCTaB Pa3IMIHBIX
BCII[ECTB: pPAaCMO3HABATh OMNBITHBIM NYTEM XJIOPUA-, OpPOMHI-, HOIU-,
KapOoHat-, Qocdar-, cuiMKaT-, Ccyiab(har-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHS W WOHBI HW3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPTraHUYECKUX BEIICCTB;

NPUMEHSATh OCHOBHBIC OIIEPAIMH MBICIUTEIBHON JEATCIIEHOCTH — aHAIIU3 |
CUHTE3, CpaBHEHUE, 0000IIEHNE, CUCTEMATU3AIINIO, BBIABICHUE MPUUYUHHO-
CIICICTBCHHBIX CBSI3€H — IS M3Y4YEHUS CBOWCTB BEIIECTB M XUMHYCCKUX
peaKkiMii, eCTeCTBEHHO-HAyYHbIE METOJbl T[O3HAHHMS — HaOJIOJCHHUE,
U3MEpEHUEe, MOICIIMPOBAHUE, DKCIIEPUMEHT (PeaTbHbIM U MBICTICHHBIN).



TEMATHYECKOE IINIAHUPOBAHUE C YKA3AHUEM KO/NYECTBA AKAJEMHUYECKHUX YACOB, OTBOAUMBIX HA
OCBOEHUE KAXJIOW TEMBI YYEBHOI'O TPEJMETA, YYEBHOI'O KYPCA (B TOM YHWCJE BHEYPOUYHOM
JEATEJBbHOCTH), YYEBHOI'O MOJYJISI 1 BO3MOXHOCTH UCITIOJIb30BAHUSA 1O 3TOM TEME DJEKTPOHHBIX
(IIUPPOBbIX) OBPA3ZOBATEJIBHBIX PECYPCOB

8 KUIACC
KoauuyecTBO Yyacon DIeKTPOHHBIE
Ne upposBbIe
HaumeHoBaHue pa3/ie/jioB U TeM NPOrPaMMbI Koutpout  IIpakriyec (mnpp )
n/n Bcero HbIE KHue 06pa30BaTeJIBHI>Ie
padoThI padoThI pecypcbl

Pasznea 1. [lepBoHayaibHble XUMHUYECKHE MOHATHUS

BocnurarenpHplii KoMIoHEHT: [loHMMaromuii EHHOCTh NMPUPOABI, 3aBUCUMOCTb XU3HU JIIOJEH OT IPUPOJBI, BIMSIHHUE JIIOJEH HA NPUPOLY,
OKpyxaromyto cpeny. IlposBisromuii 1000Br 1 OepeKHOE OTHOIICHHWE K MPHUPOJE, HENpHSITHE ACUCTBUM, MPUHOCAIIMX Bpen MPHUPOJE,
0COOEHHO JKUBBIM CyIIecTBaM. BbIpaxaromuil TOTOBHOCT B CBOCH IEATENBHOCTU MPUICPKHUBATHCA HKOJIOTMYECKUX HOpM. OOiamarouiuii
NepBOHAYAJIbHBIMH IPEJCTABICHUSMHU O MPUPOJHBIX U COLUAIBHBIX 00BEKTaX, MHOIr000Opa3uu 00BEKTOB U SBJICHUN MPUPOJBI, CBSI3U KUBOU U
HEKMBOM MPUPOABI, O HAyKe, HAYYHOM 3HaHUM. VIMeronuii nepBoHavyaabHbIe HaBBIKM HAOIIOIEHHUH, CHCTEMAaTU3allul U OCMBICIICHHS OIbITA B
€CTECTBEHHOHAYyYHOW U T'YMaHUTApHOU 00JIaCTsIX 3HAHUS

Xumusi — BakHast 00J1aCTh €CTECTBO3HAHUS U TIPAKTUUECKOM bubnuoteka [JOK
5 2 _
JIeaTeILHOCTH YeJI0BeKa https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
1.2  BemecTBa U XUMHUYECKUE PEAKIINU 15 1 https://m.edsoo.ru/7f41837¢
Htoro o pasneny 20

Pa3nes 2. BaskHelilme npeacTaBUTeIM HEOPraHUYECKUX BellecTB

BocnurarensHblii KOMIIOHEHT: ]_—[CMOHCTpI/Ipy}OH_[I/Iﬁ B IIOBCACHHH C(I)OpMI/IpOBaHHOCTB 9KOJIOTHYECKOM KYJIbTYPbl Ha OCHOBC ITOHUMAHUA
BJIMAHUA COHHUAJIBHO-DKOHOMHUYCCKHUX IPOHECCOB HaA IMpPpUPOAY, B TOM YHCIC Ha rI100aJbHOM YPOBHE, OTBCTCTBCHHOCTL 3a )I@flCTBI/ISI B
HpHpOI[HOﬁ cpeac. BBIpa)KaIOH_[I/Iﬁ MO3HABATCIBbHBIC HHTCPCChI, aAKTUBHOCTD, J0003HATEIIEHOCTh U CAMOCTOSTEIHLHOCTD B MMO3HAHWHU, HHTCPECC U
YBAXXCHHEC K HAYUYHBIM 3HAHUSAM, HAYKC.

bu6mmorexa [IOK

2.1  Bosayx. Kucnopon. ITonstre 006 okcugax 6 https://m.edsoo.ru/7f41837¢
bubmuoreka [JOK

2.2 Bomopona.IlonsTue 0 KUCIOTaX M COAX 8 1 https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK

2.3  Bopa. PactBopsl. [lonsiTue 06 ocHOBaHMAX 3) 1 1 https://m.edso0.ru/7f41837¢
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2.4 OCHOBHBIE KJTACCHl HEOPTAaHUYECKUX COCTUMHEHUI

11

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

Uroro no pazgeny

30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€AKIHHU

BocnuraTenbHBIM KOMIIOHCHT: Bpra)KaIOH_[Hﬁ TFOTOBHOCTH B CBOCH ACATCIIBHOCTH IPUACPIKUBATHCA SKOJIOTHYCCKHUX HOPM. O6naz[afo1um71
NEpBOHAYAJIbHBIMU MPCACTABICHUAMU O NPUPOAHBIX U COITUAJIBHBIX O6’beKTaX, MHOF006pa3I/II/I 00BEKTOB U SBIICHUN nprupoabl, CBA3U JKHBOH B
HEKHBOM npupoabl, 0 HayK€, HAYy4YHOM 3HAHHHU. I/IMGI-OH_[I/Iﬁ IICPBOHAYAJIbHBIC HABBIKH Ha6JIIO,Z[eHPII>’I, CHUCTCMAaTHU3allui U OCMBICJICHUA OIIbITa B

€CTECTBEHHOHAYyYHOM U T'yMaHUTapHOM 00J1acTsAX 3HAHMUS.

31 [Tepnoanueckuit 3akoH u [lepuoanueckas cucTeMa XMMHYECKHUX 7 bubnuoreka [IOK
' sneMmeHToB JI. 1. MenpaeneeBa. CTpoeHue aroma. https://m.edsoo.ru/7f41837c
3.2 | Xumuueckas cBsi3b. OKUCIUTEITLHO-BOCCTAHOBUTEIIHHBIC PEAKIIHH. 8 1 Egggﬁﬁ::gszgroulgf 11837¢
bu6mmoreka [IOK
Hrroro no pasnery 15 https://m.edsoo.ru/7f41837¢
PeszepBHOE Bpemst 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 5
9 KJIACC
KonuquTBO 4acoB DJIeKTPOHHbIE
Ne KounTpoan (uudposbie)
w/n HanmenoBanue pa3jie/ioB U TeM IPOrpaMMbl Beero - Hpa](;“;[qec o6pasoBaTeTLEbIC
padoThI KHE paboThl pecypcbl

Pa3pnen 1. BemecTBO 1 XMMH4YeCKHE PeaKIUH

BocnurarenbHplii KOMIOHEHT: yCBOEHHE OOYYalOUIMMKCS 3HAaHMM OCHOBHBIX HOpPM, KOTOpPbIE OOIIECTBO BHIPAOOTAIO Ha OCHOBE 3THUX

LIEHHOCTEH JTUYHOCTHOE Pa3BUTHUC IIKOJIbHUKOB.

11 IToBTOpenue u yriyOraeHne 3HaHUH OCHOBHBIX pa3/ieoB Kypca 8 5 1 bubnuoreka [IOK
KJjiacca https://m.edsoo.ru/7f41a636

1.2  OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEAKITHI 4 BH6J_IH0TeKa HOK
https://m.edso00.ru/7f41a636

1.3 | DnexTtponuTHuecKas Aucconranus. XUMUYECKHE PEaKLMU B paCTBOPax 8 1 1 bubnuoreka [IOK
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' https://m.eds00.ru/7f41a636

Hroro no pazneny 17
Pa3gen 2. HeMeTa/JILI M X CO€IHHEHUS

BocnuratenbHbli KOMIIOHEHT: NPHOOPETEeHHH OO0YYarOLMMMCS OIbITa IOBEJCHMS, OIbITa MPUMEHEHUS CHOPMUPOBAHHBIX 3HAHUN U
OTHOILLICHUH HA IIPAKTHKE.

21 OO01mmas xapakTepucTHKa XUMUIEeCKUX 1eMeHTOB VIIA-Tpymibl. 4 1 bubnnoreka [HOK
"~ | T'anorensl https://m.edsoo.ru/7f41a636
OO6mas xapakTepucTuka XuMuieckux anneMeHToB VIA-rpynnsl. Cepa u bubnuorexa [JOK
22 . 6
€€ COCIMHEHUS https://m.edsoo.ru/7f41a636
23 OO01mmas xapakTeprucTHKa XUMUIECKIX 2IeMEHTOB VA-rpynmsl. A30T, 7 1 bubnuorexa [JOK
" (dochop u ux coequHEHUS https://m.edsoo.ru/7f41a636
OO01mmas xapakTepucTHKa XUMUIECKIX MIeMEeHTOB |V A-rpymmbl. bubnnoreka [JOK
24 . 8 1 2 _
Yrieposl U KpeMHUN U UX COSTUHEHUS https://m.edsoo.ru/7f41a636
Htoro no pazneny 25

Pa3znea 3. Merasiibl M X COeIHHEHHUS

BocniutatenbHblii KOMIOHEHT: AaKTHBHOE Yyd4acTHe B pEIICHUHM TMPAaKTUYeCKUX 3afad (B paMKaxX CeMbH, IIKOJbI, TOpOjAa, Kpas)
€CTECTBEHHOHAYYHOW W COITMATIBLHOM HANPaBIEHHOCTH, TPEOYIOMIMX B TOM YHCJIE€ U XUMHUYECKUX 3HAHHUM;— HHTEPEC K MPAKTHIECKOMY
M3YYEHHUIO MPO(ECCHii, CBI3aHHBIX C XUMHEH.

. bu6nmoreka [JOK
ot Obmme cROfCTEa METALIOB 4 https://m.edsoo.ru/7f41a636
. bubnuoteka [JOK
3.2 BaxkHel1e MeTamibpl U UX COSTUHEHUS 16 1 2 https://m.eds00.ru/7f41a636
Hroro no pazneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

BocriutatenbHblii KOMIOHEHT: AaKTHUBHOE YYacTHE€ B pEIICHUHM TMPAKTUYeCKUX 3ajad (B paMKaxX CeMbH, IIKOJbI, TOpOjAa, Kpas)
€CTECTBCHHOHAYYHOW W COITMAIHLHOM HAIMpAaBIEHHOCTH, TPEOYIOIMIMX B TOM YHCIE M XMUMHYECKHUX 3HAHUW;— HHTEPEC K MPAKTHICCKOMY
W3YYEHHUIO MPodeccuii, CBI3aHHBIX C XUMHUECH.

3 bubmuorexa [JOK

4.1 BemecrBa u MaTCpHUaJIbl B JKU3HU YCIIOBCKA https://m.eds00.ru/7f41a636

Uroro mo pazneny 3

PesepBHOE Bpemst 3 bubnmuorexa [JOK
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} https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Hara Aomamnee DJIeKTPOHHbIE
yYpoKa 3a/laHue
Ne Tema ypoxa uudposbie
n/n o0pa3oBaTe/ibHbIE
pecypcsbl
1 [Ipeamer xumun. Ponps xumuu B bubnmoreka [JOK
JKA3HU 4yesoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
5 [TonsiTue 0 MeToax MO3HAHUS B bubmuorexa [JOK
XUMUHU https://m.edsoo.ru/ff0d227e
Ilpakmuueckasa paooma Ne 1
3 «[IpaBuia paboTsI B 1aboparopuu 1 bubnnoreka [JOK
pUEMBI OOpAIICHHS C https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHUEM
4 YucTele BemecTBa U CMECH. bubmuorexa [JOK
CriocoObI paszieneHus cMecei https://m.edsoo.ru/ff0d26ca
Ilpakmuueckasn paéuoma Ne 2 Bubnmorexa [TOK
5 «Paznenenue cmecelt (Ha mpumepe https://m.edsoo.ru/ff0d28c8
OYMCTKHU TTOBAPCHHOM COJIH )» T '
6 ATOMBI U MOJIEKYJIBI bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
7 XuMHU4YecKue 3J1€MEHTHI. 3HAK! bu6mmoreka [IOK
(CUMBOJIB) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 I bu6mmoreka [IOK
POCTBIC I CTOAHBIC BEMECTBA https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE bubmorexa LOK
https://m.edso0.ru/ff0d2d50
3aKOH OCTOSIHCTBA COCTaBa
10 BEIECTB. XUMHUUEcKas hopmyIia. bubnnoreka [JOK
BaneHTHOCTh aTOMOB XMMUYECKUX https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB
n || oo e BuSores 10K
yAp https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10711 XMMHYECKOTO bu6mmorexa [IOK
AJIEMEHTA B COEAMHEHUU https://m.edsoo.ru/ff0d350c
13 KommuecTBo BemecTtsa. MoJib. bubmuorexa [JOK
Momnspaas macca https://m.edso0.ru/ff0d5230
14 DU3n4ecKue U XUMUYECKHUE bu6mmorexa [IOK
ABJICHHS. XUMUYECKasl PEaKIIHs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycaoBusl NPOTEKaHUS bubnmoreka [JOK
XAMHYECKUX PEaKUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnnorexka [JOK
XUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
g || s B 10K
B yp . https://m.edso0.ru/ff0d5708
XUMHUYECKHUX PEeaKIIHii
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Knaccudukanusa XuMruueckux

bubmuoreka [JOK

18 PCAKIHIE (COCIMHCHMS, PA3ONCHUA, https://m.eds00.ru/ff0d3f34
3aMeIleHUsI, 0OMEHA)
M. B. JI — yu&HBIii-
H et m https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3SHAaHUI
20 Koumponvnas paboma Nel tio teme bubnmoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
Bos — cmech ra3oB. Cocra
21 Bo3;yy>?a Knlc\:{no;orz[ —B 3neM§Hz u Eubmorexa LIOK
’ https://m.edsoo.ru/ff0d448e
npoctoe BeuiectBo. O30H
®dusnyecKkue 1 XUMHYECKUE
29 CBOMCTBA KHCJIOPOJia (peaKIuu bubmuorexa [JOK
okucneHus, ropenue). [loustie 06 https://m.edsoo.ru/ff0d4614
OKCHJIaX
CriocoOsI mosy4e ciopoaa
23 nz?(iopaTb(;priH/jII Zlanl){g;;;;ll;HpH(iT:I brbmoreka [JOK
’ https://m.edsoo.ru/ff0d497a
[IpuMeHeHue kucnopona
TennoBoit 3¢ ekt XuMUIecKoi
24 peaKIuu, MOHSATHE O bu6mmoreka [IOK
TEPMOXHMHUYECKOM YPaBHEHUH, https://m.edso00.ru/ff0d4790
9K30- U DHJIOTEPMUYECKHUX PEAKITHIX
T .
| | e et rom o), o 10K
p AYXE, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHS
11 L
w | | e pooma 3 o 10K
i P . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3yUYEHHE €T0 CBOHCTBY
97 Bonopon — snemeHT u nmpocToe bu6nmoreka [JOK
BemecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
®dusndeckue 1 XUMHIECCKUE
28 cBO¥CcTBa BojiopoJia. [IpuMeHeHune bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4dd0
BOJIOpOJa
29 [ToHsTHE O KUCITOTAX M COJISIX Eubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Cnoco0sI TToTy4eHust BOJAOPO/Ia B bubnmnoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
Ilpakmuueckan paooma Ne 4 1io
31 TeIl;e «Honyqer}llnlé " coOupaHue bubmorexa LIOK
N https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3YUCHHE €r0 CBOMCTBY
30 MomnsipHblii 00BEM ra30B. 3aKOH bubnnorexka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
B 61e
w | | oo Busmorsa 101
- wy https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA I 00BEMY
Brruucnenns 005EMOB Ta30B 10 Bu6moreka LIOK
34 YPaBHEHHIO PEaKIIMU Ha OCHOBE

3aKOHA 00BEMHEIX OTHOIICHMI ra30B

https://m.edsoo.ru/ff0d5708
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35 ®Pusnyeckue 1 XUMHUYECKUE bubnmoreka [JOK
CBOMCTBA BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubmuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pacTBopuTeb.
37 HacpimenHnbie 1 HeHACHIIIIEHHBIC bubmuorexa [JOK
pacTBopbl. MaccoBasi 710J1s1 BElIeCTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
Ilpakmuueckana paboma Ne 5 1o
teMe «lIpuroToBneHne pacTBOPOB C bubmmoreka [JOK
38 . N . 9 ;
onpeaeNEHHON MacCOBOM J10IeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIIECTBAY
39 Konumponvnaa paboma Ne2 nio reme bubnnoreka [JOK
«Kucnopoa. Bogopoxn. Bona» https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KiIaccuUKaIus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITomyuenue €CKHE CBOMCTBA
41 KHéIHy(;;HIiIfX I/(I)())(ITI/I(I)V][BI/II-I[II:IXI;/IH o Bubmioreka IJOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OcHOBaHUS: COCTaB, bu6mmoreka [IOK
KJ1accu(uKalus, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
43 ITony4yeHue U XMUMUYECKUE CBOMCTBA bubnnoreka [JOK
OCHOBaHWH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukanms, bu6mmoreka [IOK
44 _
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonydyenue u XxuMHuyeckue cBOWCTBa bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpenHue): HOMEHKIIATypa,
46 CHOCOéBlf HI([)JIyq)eHI/Iﬂ XI/IMI/I‘IZ(I?KI/IC bubmorexa [IOK
. ’ https://m.edsoo0.ru/00ad9474
CBOMCTBa
Ilpakmuueckaa paboma Ne 6.
47 Pemenne skcniepruMeHTAIBHBIX 337124 bubnmnoreka [JOK
1o TeMe «OCHOBHBIE KJIACChI https://m.edsoo.ru/00ad9b7c
HEOPTaHUYECKUX COCTMHCHHIN
I'emeTnyeckas CBsI3b Me
48 Kn:ccT;I;H I-II<C(5)I rlzli[{;ql\edcgﬂxy Brbmuotexa [IOK
. p https://m.edsoo.ru/00ad9a50
COEIUHEHU I
49 O00011eHNEe U CUCTEMATU3ALIS bu6mmorexa [IOK
3HAHUMN https://m.edsoo.ru/00ad9ch2
K 0 Ne3 1o Teme
o | |Farmeomanaspotome oo B LOK
o p https://m.edsoo.ru/00ad9ela
COEIUHEHUI
51 e omeenron. Homme BuGmorexa LIOK
) https://m.edsoo.ru/00ad9ffa
TPYIIIAxX CXOTHBIX AJIEMEHTOB
59 Ilepnonnuecknii 3aK0H U bubnmoreka [JOK

Ilepronnueckas cucrema

https://m.edsoo.ru/00ada52¢
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XUMHYECKHX dj1eMeHToB J[. 1.
MeneneeBa

53 [Tepuonpl, rpymmbl, TOATPYIIITHI bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenue atromoB. COCTaB aTOMHBIX bubnmoreka [JOK
anep. N3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 060.]10‘161(“ Bu6morexa LIOK
55 aToMoB 3JieMeHTOB [lepuoanueckoit ]
https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTeprucTuKa XUMHIECKOTO
56 3JIEMEHTA 10 €r0 MOJO0KEHUIO B bubnmoreka [JOK
ITepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3unauenue [lepuonnyeckoro 3aKkoHa
57 JUISL pa3BUTHS HAYKH U IPAKTUKHU. []. bubnuoreka [IOK
N. MenpneneeB — y4€Hbll, Ieaaror https://m.edsoo.ru/00ada96e
U TPaKIaHUH
58 DIIEeKTPOOTPULIATETLHOCTH aTOMOB bubnuorexa [JOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonHnas xumudeckas CBs3b bubmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBaneHntHas nonsipHas XuMH4ecKas bubnuoteka [JOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanentnas venosnspHas bubnnoreka [JOK
XHAMHYECKasl CBS3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Crenens okuceHHA https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bubnuoreka [IOK
peaxkuu https://m.edso00.ru/00adb076
64 OKUCIUTENN U BOCCTAHOBUTEIHN bubmorexa LIOK
https://m.edso00.ru/00adb076
K l
o | | prbome B e Brmorea 106
p ' https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBHslit ypok. O60011eH1E 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O600mIeHNE U bubmmoreka [IOK
cUCTeMaTh3anus 3HAaHUI https://m.edsoo.ru/00ad9ch2
68 PesepBuslit ypok. O60011eHNE 1 bubnuorexa [IOK

cHCTeMaTHU3alus 3HaHU!

https://m.edsoo.ru/ff0d61c6
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9 KJIACC

Hara Jdomamnee DJIeKTPOHHbBbIE
Ne OKa 3ajlaHue udposbie
yp Tema ypoka !t unpp
n/n oOpa3oBaTe/ibHbIE
pecypchbl
Ilepnonnueckuil 3aK0H.
1 [lepuoanueckas cucrema bubmuoreka [JOK
XHUMHYECKHX dJ1eMeHTOoB []. 1. https://m.edsoo.ru/00adb59e
Menpeneesa
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XUMHYECKUX AJICMEHTOB bubmorexa LOK
. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB
3 Krnaccudukanus 1 HOMEHKIIaTypa bubmuorexa [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buabsl XUMHUYECKOU CBSI3U U THUIIBI bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel mo teme
5 «IToBTOpEHUE U yriydneHue
3HaHUU OCHOBHBIX Pa3/eoB Kypca
8 Kkmacca»
6 Knaccudukanmst xumuueckux bubnuotexa [JOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsITHE O CKOPOCTH XUMUYECKOMN
7 eakiuu. [IoHATHE O TOMOTEHHBIX bubmorexa HOK
PeaKIiH. https://m.edsoo.ru/00adbe9a
Y TETEPOTCHHBIX PEAKIIUAX
[ToHsiTHE O XUMUYECKOM
paBHOBecuH. DAKTOPHI, BIUSIONINE
8 Ha CKOPOCTh XMMUYECKON peaKiinu bubmorexa HOK
P P https://m.edso0.ru/00adc28c
1 TIOJI0KEHUE XUMHUIECKOTO
paBHOBECHSI
9 OxucauTenpHo- bubnnorexka [JOK
BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/00adcade
Teopust 2NEKTPONTUTHIECKON
10 nuccornuaru. CUIBHBIE U ClIa0bIe bubmorexa [TOK
' https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
11 HNonHrle ypaBHEHUS peakIUi bubmmorexa LOK
yp P https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCTOT U
12 OCHOBAHUH B CBETE MPEACTABICHUI bubnmuorexa [JOK
00 3IIEKTPOINTHIECKOM https://m.edsoo.ru/00add5d8
JIUCCOITMAITAN
13 XuMHUYecKre CBOMCTBA COJICH B bu6mmoreka [IOK
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CBETE MpPEJCTAaBICHUNA 00
ANIEKTPOIUTUIECKON TUCCOIUAIIIN

https://m.edsoo.ru/00add8b2

14 [TonsTHe o0 runponuse conen bubmmorexa [JOK
P https://m.edso0o.ru/00add9d4
15 O0o001IeHNEe U CUCTEMaTH3aIus bubmuorexa [JOK
3HAHUU https://m.edso0o.ru/00addd12
[TpaxTrueckas padota Ne 1.
16 «Pemmenune 3KcriepuMeHTaIbHbIX bubmorexa LHOK
P https://m.edsoo.ru/00addbfa
3a1a4u»
KonTponbnas padorta Ne2 mo teme
17 «DNEKTPOIUTUYECKAS bubnunoreka [JOK
IUCCOLIMAINSI. XUMUYECKUE https://m.edsoo.ru/00addecO
PEaKIuu B pPacTBOPAX»
OO0m1as XxapakTeprucTHKa rajJoreHoB.
18 XI/IMI/I‘ICCKI:I)/IG CBlz)ﬁCTBa Ha IIpuUMepe bubmorexa LHOK
PHMED https://m.edsoo.ru/00addfe2
XJjiopa
XmopoBogopoa. CosisiHast KUCIIOTA,
19 XUMHUYECKHE CBOMCTBA, MOJTyYEHUE bubmorexa LHOK
» HOIYH ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTiueckast padorta Ne 2 o teme
20 «[Toy4ueHne CoNTHON KUCITIOTHI bubmmorexa [TOK
yi N . ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTBY»
Brrancnenus mo ypaBHEHUSIM
21 XUMHYECKHUX PEaKINH, €CIIH OIUH bubmmorexa [IOK
P ’ https://m.eds00.ru/00ade488
W3 peareHTOB JIaH B U30BITKE
99 OO0mmas xapakTepuCTHKa SJIEMEHTOB bubnuotexa [JOK
VIA-rpymimsl https://m.edsoo.ru/00ade64a
AnnoTtponHsle Moau(UKaK
93 cepbl. Haxoxnenue cepol 1 e€ bubnuotexa [JOK
COCIMHEHUH B IIPUPOLE. https://m.edsoo.ru/00ade64a
XUMUUYECKUE CBOWCTBA CEPBI
CepoBozOpOoI, CTPOCHHE,
24 q)nla)nqecxﬁe u XI/III/\)/II/I‘—IGCKI/IG bubmmorexa [OK
. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcunst cepol. CepHast KHCIIOTA,
25 buznyecKkne 1 XuMHUYECKHe bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHUE
XHUMHUYECKUE PEAKLIUH, JIEKALUE B
OCHOBE IIPOMBINIICHHOTO CII0c00a
N bubmuoreka [JOK
26 IIOJIyYEHUS CEPHOI KUCIIOTHI.

XUMHYECKOE 3arpsi3HEHUE
OKPYXaIOIlei Cpebl

https://m.edsoo.ru/00adec8a
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COCAMHCHUSAMU CCPBI

97 Brranciienre MmaccoBoM 101 bubmuorexa [JOK
BBIXOJa IPOIYKTA PEAKLIHUHU https://m.edsoo.ru/00adec8a
OO01mas XxapaKTepUCTHKA dJICMCHTOB
VA-rpynmsl. A30T,
28 acCIIPOCTPAaHCHHE B IIPUPOC bubmorexa [JOK
pacupocTp PHPOZS, https://m.edsoo.ru/00adeea6
(bU3HYECKUE U XUMUYECCKHE
CBOICTBA
AMMHaK, ero (pu3nuecKue u
29 XHMHYECKHE CBONCTBA, MOJyYCHUE bubmorexa OK
> HOTYH https://m.edso00.ru/00adf004
U IIpUMEHEHHUE
[TpakTudeckas padora Ne 3 o Teme
30 «ITonyueHne aMMHaKa, U3y4cHUE bubmorexa [JOK
yqu - 1Y https://m.edsoo.ru/00adf180
€ro CBOWCTB)»
31 A3oTHas KuciIoTa, € PU3NIecKue u bubnnoreka [JOK
XUMHUYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Vcnonp30BaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX
32 00peHui. XUMHUYECKOE bubmorexa HOK
YAOOP i . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH CpeIbl
COCTMHCHUSIMH a30Ta
doctop. Oxeun pochopa (V) u
docdopnas kucnota, pusndeckue bubnnoreka [JOK
33 .
1 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJTydeHUE
Hcnonb3oBanue GocdaTos B
34 KaueCTBE MUHEPATIbHBIX bubnnoreka [JOK
ynoOpeHuil. 3arps3HeHue https://m.edsoo.ru/00adfc20
MIPUPOHOM cpenbl pochaTamu
Yriepon, pacpocTpaHeHHE B
35 pu E e gmniec;;e u bubmmorexa LIOK
pHpOe, . https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOKWCTBA
Oxkcuapl yraepoaa, ux Gpuzndeckue
1 XMMUYECKHE CBOMCTBA.
36 DKOJIOTHYECKUE TTPOOIEMBI bubmorexa HOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yTIIepoa
(V)
bu6mmoreka [IOK
37 VYronpHas KUCIIOTa U €€ COTH
https://m.edso0.ru/00ae006¢
[TpakTuaeckast padota Ne 4 o Teme
" bubnuorexa [JOK
38 [Tony4yeHue yriekucioro rasa.

KauecTtBeHHast peakuus Ha

https://m.edsoo.ru/00ae027¢
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KapOoHaT-uoH"

HCpBOHa‘IaJ'IBHBIC MOHATHS 00

39 OpPraHNYECKUX BEIIECTBAX KAK O bubmorexa [IOK
p = https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTiiepoa
40 Kpemuuii u ero coequHeHUst bubmmorexa [IOK
p A https://m.edsoo.ru/00ae080a
[TpaxTrueckas padota Ne 5.
Pemenue sxcriepuMeHTATbHBIX bubnnoreka HOK

41 .
3a71a4 0 TeMe «Bakuelinine https://m.edsoo.ru/00ae0bf2
HEMETAJIBL U UX COENUHEHUS)

KonTponbnas padorta Ne3 mo teme
42 «Baxkneinine HeMeTaaabl U UX bubnmorexa [IOK
https://m.edsoo.ru/00ae0el18
COEIUHEHUS
OO0m1as XxapakTepuCTUKa
XUMHAYECKHAX DJIIEMEHTOB —

43 MeTauIoB. MeTauinueckas CBs3b U bubnunoreka [JOK
MeTaJJInYecKask KpUcTaInyecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKre CBOMCTBA
METAJLJIOB
XUMHUYECKHE CBOMCTBA METAJIOB.

44 DIIEKTPOXUMHUUECKHH P bubmorexa [TOK

p . P https://m.edsoo.ru/00ael156
HANPSDKEHUH METalIoB
O61mue crocoObl MOTyYeHUs
MeTaiuioB. Ciutasel. Beraucienns
45 10 YPaBHEHUSIM XUMHYECKUX bubmorexa [TOK
yp N https://m.edsoo0.ru/00ae1156
peaxIuii, ecu OJUH U3 peareHToB
COJICPKUT TIPUMECH
46 ITousiTHE O KOPPO3UHU METAILIIOB bubmmorexa [TOK
PP https://m.edsoo.ru/00ael278
bubmuorexa [JOK

47 €JIOUHBIE METAJLIIbI
1 https://m.edsoo.ru/00ael4b2

48 OKcuabl ¥ TUAPOKCUJIBI HATPUS U bubnmnoreka [JOK
Kanus https://m.edsoo.ru/00ael4b2

49 [IlenoyHO3eMeENbHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA 1 MarHui https://m.edsoo.ru/00ael5e8

50 Bakueliniie coefMHEHNS KaJILINA bubmmorexa LOK

A https://m.edsoo.ru/00ae15e8

51 O000111eHNE U CUCTEMATU3ALIS
3HAaHUH
JKEcTKOCTh BOJIBI M CLIOCOOBI €€ bubmuoreka [JOK

52
YCTPAaHEHHUS https://m.edso00.ru/00ae1886

53 [TpakTudeckast pabota Ne 6 o Teme bubmuoreka [JOK
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"YKECTKOCTH BOABI 1 METOEI €6

https://m.edsoo.ru/00aelae8

ycTpaHeHus"
. bubmuoreka [JOK
>4 AdtiomiHHi https://m.edsoo.ru/00aelc64
AmpoTepHbIe CBOICTBA OKCHJIA U bubnuoreka [IOK
55
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
5 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuabl, THAPOKCUIBI U COJIH bubnnoreka [HOK
xenesa (I) u xenesa (111) https://m.edso00.ru/00ae35e6
58 O060011IeHNE U CUCTEMATU3AIUS
3HaHUH’
[TpakTuyeckas padora Ne 7.
59 Pemienune sxcnepuMeHTAIbHBIX bubnuorexa [JOK
3a7ad4 mo teMe «Baxkneiinne https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COEIMHEHUS
Beraucnenus mo ypaBHEHUSM
XUMUYECKHUX PEaKIUi, €CIH OJIUH
50 U3 PeareHTOB JIaH B U30BITKE WIH bubnnorexka [JOK
COIEPKUT IpUMeECH. Beruucnenus https://m.edso00.ru/00ae1750
MacCOBOH JOJH BBIXOJIa MMPOIYKTA
peaxiuu
61 O00011eHNEe U CUCTEMATU3ALIS
3HAaHUUT
Kontponbnas pabota Ne4 o teme
62 «BaxxHelre MeTauIsl U UX
COCTMHEHUS»
63 BemectBa u Mmarepuasisl B bubnmoreka [JOK
OBCEIHEBHON XU3HH UeI0BeKa https://m.edsoo0.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHNE bubmuorexa [JOK
OKPYXKarOILEe Ccpebl https://m.edso00.ru/00ae4270
65 Ponp xumun B pemenun bubnmnoreka [JOK
HKOJIOTMYECKUX MPoOIeM https://m.edso00.ru/00ae4270
66 PezepaHblil ypok. O6001eHue 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011€eHE U bubnnorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O600111€HNE U bubnmoreka [JOK

cCUCTEMaTH3alus 3HaHUH

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