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OCOBEHHOCTHU OTBOPA U AJAIITALIUMN
YYEBHOI'O MATEPHUAJIA T1IO YYEBHOMY IIPEJMETY «XUMU»

OOyuenue ydeOHOMY TmipenaMeTy «XUMHS» HE0OX0IUMO CTPOUTh Ha CO3JaHUU
ONTUMAJIBHBIX YCIIOBUU JUIsl YCBOCHUS MPOTPaMMHOrO Marepuana oOydarommmucs ¢ 3I1P.
Bbonpimoe BHUMaHME JOHKHO OBITH yEIEeHO OTOOPY y4eOHOTro MaTepualia B COOTBETCTBHUU C
OPUHIIUIIOM JOCTYTHOCTH IpPU COXpaHEHHH oOImero 6a3oBoro ypoBHsA. OH JOJDKEH IO
COJIEP’KaHUIO U 00BEMY OBITH aIaTUPOBAHHBIM IJist oOyuatonmxcs ¢ 3[IP B cooTBeTrcTBUY C
uX ocoObiMH oOpa3oBarenbHBIMH TOTpeOHOCTsMU. Creayer OOJIETYUTH  OBJIAJICHHE
marepuaioM oOyugatonmmuca ¢ 3[IP mocpencTtBoM ero JeTanbHOrO OOBSCHEHUS C
CHUCTEMAaTUYECKUM IIOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOM B NPUMEHEHUN 3HAHUU C
UCIIOJIb30BAaHMEM  TNPUEMOB  alNTOPUTMHU3AIMK UM BU3YallbHBIX  OMOp,  OOydeHUs
CTPYKTYpUPOBAHUIO MaTepuana.

Bbosnbiioe 3HaueHue A7 MOJHOLEHHOIO YCBOEHHUS yd4eOHOro Marepualia MMeeT ornopa
Ha MEXIPEIMETHbIE CBS3U BOIPOCOB, U3y4aeMbIX B JaHHOM Kypce, C TaKUMU y4eOHBIMHU
npenMeramu kKak «[eorpadus», «Dusuka», «buosorus». [lo3Bossiss paccMaTpuBaTh OJUH U
TOT k€ Y4eOHBIH MaTepHall C Pa3HBIX TOUEK 3PEHUS, MEKIIPEAMETHBIE CBS3U CIOCOOCTBYIOT
€ro Jy4llleMy OCMBICICHHIO, Oojiee HPOYHOMY 3aKPEIUIEHUIO TOJIY4EHHBIX 3HaHUM U
MIPAKTUYECKUX YMECHUU.

[Ipy MmoAroToBKE K ypOKaM YYHUTENIb [OJDKEH MPEeIyCMOTPeTh (QOpMHUPOBAHHUE Y
oOydaronmxcs yMEHUH aHalIW3UpOBaTh, CPaBHHUBATh, 00OOLI@ATH W3ydaeMblii Marepual,
MJIAaHUPOBATh PEJCTOSAIILYI0 pabOTy, OCYIIECTBIIATE CAMOKOHTPOJIb. Heo0XxoamMo mocTosiHHO
CJIETUTH 32 MPaBUILHOCTHIO pedeBOro oopMiIeHHs BbIcKasbiBaHUi oOydaronmxcs ¢ 3[1P.

B cBmHU ¢ 0OCOOCHHOCTSAMH TIOBEACHHSHM JEATSIBHOCTH oOydaronmxcs c¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPTAHU30BAHHOCTD) HEOOXOIUM CTPOKANUIIIMKN KOHTPOJIb COOTIOACHUS
MpaBUJl TEXHUKA OE30MACHOCTH MPHU MPOBEIACHUHU JIA0OPATOPHBIX PabOT B XUMHUUYECKOM
KaOuHere.

Crnenyer ycuUIUTh BHABI JEATENBHOCTH, CHEUU(UYHBbIE A JaHHOM KaTeropuu
oOyuaronmxcs, Ui 0OecreueHUs] OCMBICIEHHOTO OCBOCHHS COJEp)KaHUsS OOpa3oBaHHS MO
IpeaIMeTy: YCUJIEHHE MPEeIMETHO-IIPAKTUUYECKOW AEATENbHOCTH C aKTMBU3ALMEH CEHCOPHBIX
CHCTEM; 4YepelOBaHUE BHUJOB JAEATEIBHOCTH, 33JCUCTBYIOLMX Ppa3IMYHble CEHCOPHbIC
CUCTEMBI; OCBOEGHHME MaTepuajla C OINOpOM Ha aJIrOpUTM; <IOIIATOBOCTH» B M3Yy4EHUU
MaTepuasa; UCIO0JIb30BaHUE JOMOIHUTEIbHON BU3YyaIbHOW OMOpPHI (TLIaHbI, 00pa3lbl, CXEeMBbI,
ma0I0HKI, ONTOpHBIE TA0MHIIEI). {11 pa3sBuTusay oOydatonmxcs ¢ 3[IP ymeHust nenath BHIBOJBI,
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(opMHpPOBaHUS TPAMOTHOIO PEYEBOIO BHICKA3bIBAHUS HEOOXOJMMO HCIOJIb30BATH ONOPHbIE
cioBa u winme. Oco0oe BHUMaHHME CIEAyeT YAENUTh OOY4EHUIO CTPYKTYpUPOBAHMIO
Marepuaia: COCTAaBJICHME pHUCYHOUYHBIX U BEpOAJBHBIX CXeM, COCTaBJICHHE TaOJNII,
COCTaBJICHHE KIacCU(PUKALMK C OO003HAUEHHBIMM OCHOBAHUSAMM JJs KIaccUu(UKaUMU U
HAIOJHEHUE UX IIPUMEPaMH U JIp.
st o6yqarormxcst ¢ 3T1P cymecTBEeHHBIMU SIBJISIFOTCST TTPHUEMBI PpAOOTHI C JIGKCHUYECKUM
MmarepuaioM 1o npeamery. IIpoBoauTtcs cnernuanbHas paboTa MO BBEAECHUIO B aKTHMBHBINA
CJIOBapb 00yJaIOUMXCSI COOTBETCTBYIOLICH TepMUHOJIOTHH. VI3yuaeMble TEpMUHBI BBOAATCS HA
IOJIMCEHCOPHOM OCHOBE, 00s3aTenbHAa BH3yaldbHas MOANEPHKKA, AJITOPUTMBI paboOThl €
OINPENEIIEHUEM, OTIOPHBIE CXEMBI JUIS aKTYaJIU3allui TEPMHUHOJIOTUH.
B o3HakoMuUTENBbHOM IUIAHE PEKOMEHYETCS M3YydaTh CIEIYIOIIME TEMBbI:
1. Hcropus cTaHOBIIEHUS HAYKH XUMHHU.
2. Bemuuwaiinme ymbl Haykd — OKU3Hb U JesrenbHocTh  M.B.JIomoHOCOBa,
.. Menneneea, A.M. Byrnepoa
B tematnyeckoM miiaHupOBaHUH UCIIOJIB3YIOTCA CIICAYIONIE 0003HAYEHHUS:
* uddepenunpoBaHHas KOHTPOJIbHAs (MIpOBepoUYHas) paboTa ¢ yueTOM WHIMBUIYaTIbHBIX
0COOEHHOCTEH 00yJarOIIXCSL.
** J3ydeHue TeMbl C HCIOJB30BAaHMEM OINOPHOIO BH3YaJlbHOIO MaTepuaya (IaMsTKu,
ITOPUTMBI, OTIOPHBIE TAOJIUIIBI, CXEMBI paz0oopa H JIp.)

COIAEPKAHUE YYEBHOI'O INPEJMETA «XUM MU »

8 KJIACC

IlepBoHaya/ibHbIE XUMUYeECKHE MOHATHUS

[Ipenmer xumuu. Poib XuMHUM B U3HU 4YelOBeKa. XUMHS B CHUCTeMe HayK. Tema u
BemecTBa. DU3MUYECKUE CBOMCTBA BEIECTB. ArperaTHOe COCTOsHHE BemecTB. [loHsTue o
METOaX MO3HaHUsI B XUMUU. YncThie BemecTBa 1 cMecu. CIiocoObl pa3ieieHus CMece.

ATOMBI M MOJEKYJIBl. XUMHUYECKHE 3JeMeHThl. CHMBOJIBI XUMHUYECKUX DJIEMEHTOB.
[Ipocthie U cioHbBIE BellleCTBAa. ATOMHO-MOJICKYJISIPHOE YYEHUE.

Xumunueckas (Qopmyna. BaneHTHOCTP aTOMOB XUMHYECKUX JJIEMEHTOB. 3aKOH
IMOCTOSTHCTBA cocTaBa BemecTB. OTHocHTelbHAs aroMHas Macca. OTHOCHUTENbHAA
MOJIeKyJIsipHasi Macca. MaccoBast JOJIsl XMMUUYECKOTO 3JIEMEHTa B COSIMHEHUHU.



KomnuectBo BemectBa. Monbs. MonsipHass macca. B3auMOCBSI3b KOJTMYECTBA, MACCHI U
YHClla CTPYKTYPHBIX €AMHHUII BelecTBa. Pacuérol mo opmynaM XUMHUYECKUX COCAUHEHHM.

®u3nyecKkre U XMMHYECKUE SIBJICHUS. XMUMHUYECKasi peakius U e€ NpU3HaAKU. 3aKOH
COXpaHEHHUsI MacChl BeEIIECTB. XUMHUUecKHe YypaBHeHUs. Kiaccudukanus XUMHYECKUX
peaknuii (CoeAMHEHUs, PA3I0KECHHUS, 3aMEICHI S, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHYECKOH MOCY/I0i, MpaBuiIaMu paboThl B Ja00paTopuu U mpuéMamu
oOpalleHHs ¢ J1a0opaTOpHbIM O00OPYJOBAHMEM, U3yYEHHUE U ONKCaHuEe (DU3UUECKUX CBOWCTB
00pasioB HEOPraHWYECKUX BEIECTB, HaOMIOAeHHE (Pr3MUecKuX (TJIaBJICHHE BOCKA, TasHHUE
Jb/la, paCTUPaHUE caxapa B CTYIIKE, KUIIEHUE U KOHJCHCALIUS BOJIbl) U XUMUUYECKUX (TOpeHue
CBEYH, MPOKAIUBAHWE MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE MeNla C KHUCIOTOM) SBJICHUI,
Ha0JIt0/IeHNE U ONTMCAaHNE TPU3HAKOB MPOTEKAHU S XMMUYECKUX PEaK Ui (pas3iiokeHHe caxapa,
B3aMMO/ICHCTBUE CEPHOM KMCIIOTHI C XJI0pUIoM Oapus, paznoxenue ruapokcusa meau (1) mpu
HarpeBaHWM, B3aMMOJICHCTBUE JKeie3a ¢ pactBopoM coiu Mmemu (ll), m3ydenme cmocoOoB
pa3zeneHuss cMecel: ¢ MOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BHINIAPUBAHUE, ITUCTHILISALINS,
xpoMatorpadus, TPOBEACHHE OUMCTKMA IIOBAPEHHON coONM, HAOMIOJIEHHEe W OIHCaHHhe
pe3ynbTaToOB MPOBEACHUS ONBITA, UIITIOCTPUPYIOLIETO 3aKOH COXPAaHEHMsI MacChl, CO3/1aHUE
MoJienieil MoJIeKyl (IIAPOCTEPIKHEBHIX).

BaxHeiinmme npeacTraBuTe M HEOPraHU4deCKUX BelleCTB

Bo3nyx — cmech razo. CocraB Bo3ayxa. Kucimopos — 37eMEHT U MPOCTOE BEIIECTBO.
Haxoxnenue kuciaopoa B pupoje, Gu3ndeckue U XAMUYECKHE CBOWCTBA (peaKI[uy TOPEHHS).
Oxkcuppl. [Ipumenenune kucimopoga. CrocoObl MONydeHHsS KUCIOpoaa B JabopaTopuu u
npombinuieHHoCcTH. KpyroBopot kuciopoaa B npupoze. O30H — asioTporniHas Mou prKanus
KUCJIOPOJa.

TeroBoil >(PpeKT XUMHYECKOW peaKnuH, TEPMOXUMHYECKHE YpPaBHEHUS, DK30- H
OHJOTEPMHUUYECKUE PEAKUMHU. TOIMIMBO: yroib W METaH. 3arps3HEHUE BO31yXa, YCHIIEHHE
MapHUKOBOTO 3(ipexra, pazpylieHre 030HOBOTO CIIOSL.

Bonmopon — naneMeHT u mpocroe BemecTBO. HaxoxneHue Bomopona B NPUPOJE,
du3nyueckue U XUMHYECKUE CBOWCTBA, MPUMEHEHHE, CIIOCOObI moydeHus. Kucnotsl u comnu.

MonsipHblit 00bEM ra3oB. Pacu€Tbl Mo XUMHYECKUM ypaBHEHUSIM.



dusnueckre cBoOWCTBa BOJbl. Boma kak pactBoputenb. PactBopsl. HackllieHHBIE U
HEHACBHIILIEHHBIE PAacTBOPHI. PacCTBOPMMOCTh BeIIECTB B BOJE. MaccoBasi J10Jig BEIECTBA B
pactBope. XuMuyeckue cBoicTBa Boabl. OcHOBaHUs. Poiib pacTBOpOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BObI B IpUpoie. 3arps3HeHUe MpUpOIHbIX BoA. OXpaHa U OYMCTKA
MPUPOIHBIX BO/I.

Knaccudukanms Heopranmdeckux coeaumHeHuil. Oxcunapl. Knaccudukanust okcuioB:
coneoOpazyronme  (OCHOBHBIC, KUCJIOTHBIE, aM(OTepHBIE) ©  HEcoJeoOpasyronme.
Homenknarypa oxcuaoB. @Pusnueckue M XUMHUYECKHE CBOMcTBa OKcuAoB. [lomyuenue
OKCHU/IOB.

OcHoBanns. Knaccudukainuss OCHOBaHWM: HENOYM W HEPACTBOPUMBIE OCHOBAHUSL
Homenknarypa ocHoBaHuii. @uU3nMYeCKMe U XUMUYECKUE CBOMCTBa OCHOBaHMWU. llomydyenue
OCHOBaHHMU.

Kucnotsl. Knaccudukarus xkucnor. Homenknatypa kucnot. @u3ndeckue u XM MUUECKIe
cBoiicTBa kuciot. Psa akruBHoctu metaiuioB H. H. bekeroa. [lonmyuenne kucior.

Conu. Homenxknatypa coineii. dusnyeckue u xuMuueckue cBoiictsa coseil. [lomyuenne
coJieil.

['eneTnyeckas CBsI3b MKy KJIacCaMU HEOPTAHUYECKUX COCTUHECHUH.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpE/IeIeHHE COJEpKaHUsl KHUCIOpoJa B BO3AyXe, IOJy4YeHHE,
cobupanue, paclio3HaBaHUE U U3y4eHUE CBOMCTB KUCIOPOJa, HAOMIOACHUE B3aMMOICUCTBUS
BEILIECTB C KHUCIOPOJOM U YCIIOBHSI BO3HMKHOBEHHUSI M TpPEKpalleHUs ropeHus (moxapa),
O3HaKOMJICHHE ¢ o0pasllaMd OKCHJIOB M OINHMCAHHE HX CBOMICTB, MOJIydeHHE, COOMpaHHE,
pacno3HaBaHWE U HU3YyYCHUE CBOICTB BOAOpOJa (TOpeHHE), B3aMMOJEWUCTBHE BOJOpPOAA C
okcuaoM Menu (I1) (BO3MOXHO MCITOB30BAaHUE BHICOMATEPUATIOB), HaOII0AeHHE 00pasIioB
BCIIICCTB KOJMYECTBOM | MOJb, HWCCIIEIOBAaHWE OCOOCHHOCTEH pACTBOPECHHS BEIIECTB C
pa3IMYHON pacTBOPUMOCTBIO, TPUTOTOBJIEHHUE PACTBOPOB C OMPENEIEHHON MAacCOBOM J0aei
pPacTBOPEHHOIO BEILECTBA, B3aMMOJCICTBHE BOABI C MeTalylaMH (HaTpueM U KallbLUEeM)
(BO3MOXHO HCITOJIb30BAHME BHUJICOMATEPHAIIOB), HCCIEOBaHUE OOpa3llOB HEOPTaHMYECKUX
BEILECTB PA3IMYHBIX KIACCOB, HAOIIO/IEHNE U3MEHEHHUSI OKPACKU HHJIMKATOPOB B PAaCTBOpPAX
KUCJIOT W Iuejoyeil, usydeHue B3aumojeiictBus okcuaa meau (ll) ¢ pactBopom cepHoit
KUCJIOTBI, KUCJOT C METaUlaMH, pEeaKUMil HeWTpaau3aluu, MOJTYy4eHHE HepacTBOPHUMBIX
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OCHOBAaHMH, BBITECHEHHME OJHOIO MeTaila JApPYIMM M3 pacTBopa COJU, pelieHue
AKCIIEPUMEHTANBHBIX 337a4 M0 TeMe «BakHeNre KIacChl HEOPraHMYECKUX COEAUHECHUM».

IHepuonnueckmnii 3axkoH u Ilepuonnueckas cucrema xummuieckux 3j1emenros /1. U.
MenneneeBa.  CrpoeHue aTOMOB. Xumuyeckas CBSI3b. OxucanTeJbHO-
BOCCTAHOBHUTEJIbHbIE Pe aKINU

[lepBble MONBITKM KIacCU(UKAUM XUMHYECKUX 3jeMeHToB. [loHstue o rpymmax
CXOJIHBIX AJIEMEHTOB (IIICJIOYHBIE U IIETIOYHO3EMEIbHbBIE METAJUIbI, TAJIOT€HbI, MHEPTHBIE Ta3bl).
DIIeMEeHTBI, KOTOPBIE 00Pa3yOT aM(pOTEPHbIE OKCHUIBI U THUIPOKCHIBI.

[lepuonuueckuit 3akoH. llepuomnyeckass cucrema XuMUUYeCKHX djeMeHToB JI. U.
MengeneeBa. KopoTkonepuonnas u JyimHHONEpUoaHas GopMbl lleprnonnyeckoit CHCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmnbl. Dusnmyeckuii cMbICI
MOPSIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIITHI FJIEMEHTA.

Crpoenue artomoB. CocrtaB aroMHbIX saep. M3orombl. Onekrponbl. CTpoeHue
AJIEKTPOHHBIX 000I0YeK aTOMOB TeEpBbIX 20 XuMHUUecKux djeMeHTOB Ilepronnueckoit
cucreMsl JI. M. MeneneeBa. XapakrepuCcTUKa XUMUYECKOIO 3JIEMEHTA I10 €T0 IOJIOKEHHUIO B
Ilepuonuueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJNyca aTOMOB XUMHYECKHX dJIEMEHTOB, METAITUYECKUX
Y HEMETAJUTMYECKUX CBOMCTB IO IPYNIlaM U Mepruojiam.

3nauenue Ilepuommueckoro 3akoHa U llepuonnyeckoil CUCTEMBbl XHUMHUYECKH X
AJIEMEHTOB JUJIsl pa3BUTHUS HAYKU U NpakThku. [[. . MenaeneeB — yu€HbIN U rpakIaHUH.

Xumuueckas  cBs3b.  KoBanmeHTHas  (mossipHas W HEMOJsSpHAas)  CBS3b.
DIIeKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1eMEHTOB. MloHHAas CBS3b.

Crenenp okucneHus. OKUCIUTENbHO--BOCCTAHOBUTENbHBIE peakuuu. IIporeccer
OKHMCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpas3loB BEIIECTB METAIJIOB M HEMETAJIOB, B3aMMOJICHCTBHE THIPOKCHAA
LIMHKA C paCTBOPaMH KHUCJIOT M IIEJIOYEN, TPOBEIECHUE OINBITOB, HILTFOCTPUPYIOIIMX TPUMEPBI
OKHCITUTETHHO-BOCCTAHOBUTEIBHBIX PEAKIMii (TOPEHHE, PEAKIIUH PA3TIOKEHUSI, COSTUHCHUS).



Mesicnpeomemnvle ceazu

Peanu3zanus MexnpeIMETHBIX CBSI3€H PU U3Y4EHU U XMMUHU B § KJ1acCe OCYILECTBIISETCS
Yyepe3 HCIONIb30BaHME KaK OONMX €CTeCTBEHHO--HAy4YHBIX MOHSATHI, TaK W TOHSTHH,
ABJISIOLMXCS CUCTEMHBIMU JUISl OT/AEIBHBIX IPEIMETOB €CTECTBEHHO--HAayYHOTO [IUKJIIA.

O0ume ecTecTBEHHO--HAy4YHbIC MOHATHUS: HAyYHBIH (JaKkT, THUIOTE3a, TEOpHs, 3aKOH,
aHaiM3, CHUHTE3, Kilaccu(ukanus, MNEePUOJUYHOCTb, HAOIIOJEHUE, IKCIEPUMEHT,
MOJIETUPOBAaHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®usnka: Marepus, aTroM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOIbI,
paZvoaKTUBHOCTh, MOJIEKYNa, JJIEKTPUYECKUN 3apsil, BEILIECTBO, TeJIO, 00BEM, arperaTHoe
COCTOSIHME BEIECTBA, Ta3, (M3MYECKUE BETUYMHBI, CAMHUIIBI U3MEPEHUS, KOCMOC, TUIAHETHI,
3BE31b1, ComHILE.

buomnorus: ¢potocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MHHEpaTbl, TOPHBIE TOPOMBI, TMOJIE3HbBIC
MCKOIIaeMbl€, TOILINBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeuecTBo M XUMHYECKAs peaKIMs

Ilepnonnueckuii 3akoH. [lepumommueckas cucrema XuMuuyeckux daeMeHToB J[. WM.
MengneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHUU CBOMCTB XMUMHYECKUX
3JIEMEHTOB NEPBBIX TPEX NEPUOAOB, KAIMS, KaJIblUsl U UX COCOUHEHUN B COOTBETCTBUHU C
IIOJIOKEHHUEM 3JIEMEHTOB B [leproandeckoil cucreMe u CTpPOEHUEM X aTOMOB.

CrtpoeHue BenecTBa: BUJbl XUMHYECKOW CBSI3U. TUIBI KPUCTAIMYECKUX PEILIETOK,
3aBUCUMOCTh CBOMCTB BEIECTBA OT THUMNA KPUCTAUIMYECKON PEIIETKM W BHUAA XUMHUYECKOU
CBSI3HU.

Knaccudukanms ¥ HOMEHKIATypa HEOPTaHMYECKHX BEIISCTB. XMMHUUYECKHE CBOMCTBA
BEILECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJlaccaM HEOPTaHMYECKUX COECAMHEHUU, FeHeTHYecKas
CBSI3b HEOPIaHMYECKUX BEIIECTB.

Kiaccuukanus XuMuyeckuX peakuuil mo pa3auyHbIM pU3HaKaM (110 YUCITY U COCTaBY
YJacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEILIOBOMY J(PEKTy, MO H3MEHEHHIO CTEIeHel
OKHCIICHUSI XUMHYECKUX JIEMEHTOB, 110 OOPaTUMOCTH, MO y4aCTUIO KaTajau3aTopa). JK30- U
SHJ0TEPMHUYECKUE PEAKLIUH, TEPMOXUMUYECKIE YPaBHEHHUSL.



[TorsiTHe 0 CKOpOCTH XUMHYECKOW peakuuu. [loHsTrne 00 00paTUMBIX U HEOOPATHMBIX
XUMUUYECKUX peakiusax. IloHATHEe O rOMOTreHHBIX M TeTepOreHHBIX peakuusax. llonstue o
katanuse. IloHsTHe o xXuMuueckoM paBHOBecHH. DaKTOpbI, BIUAIONME HA CKOPOCTh
XUMUYECKON PEaKUUH U MOJIOKEHHE XUMUYECKOTO pPaBHOBECHSI.

OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIUM, SJEKTPOHHBIN OalaHC OKUCIUTEIBHO-
BOCCTaHOBUTENBHOM peakunu. CocTaBieHNe ypaBHEHU N OKUCIUTENbHO- -BOCCTAHOBUTEIIBHBIX
peaKiuii ¢ UCTIIOIB30BAHNEM METO/Ia HJIEKTPOHHOTO OaaHca.

Teopust 3NEKTPOIUTUYECKON AUCCOLUALMU. DIIEKTPOJIUTHI U HEIIEKTPOJINTHI. KaTnoHsI,
aHUWOHBI. MexaHu3M JUCCOLIMAIIMU BEIECTB C Pa3IMYHBIMU BHJIAMU XMMHUYECKOW CBS3H.
Crenens nuccounannu. CUiIbHbBIE U CIIA0bIE SJEKTPOIUTHI.

Peakiiuu nonHoro ooMeHa. YcinoBus MpOoTeKaHUS peakiuii HOHHOTO 0OMEeHa, TOJIHbBIE U
COKpalEHHbIE MOHHBIC YpaBHEHHUS peakinii. CBOMCTBA KUCIIOT, OCHOBAHUM U COJIEH B CBETE
IpeICTaBIeHUN 00 3JEKTPOIMTUYECKOM aucconnanuu. KayecTBeHHbIE peakiMd Ha MOHBL
[Tonsarue o ruaposu3e coyei.

Xumuueckuii IKcnepumenm.

O3HAKOMJICHHE C MOJENSMHU KPUCTATUYECKUX PEUIETOK HEOPraHMYEeCKUX BELIECTB —
METANIOB M HEMEeTaUIOB (TpaduTa M anMasa), CIOXKHBIX BEIECTB (XJIOpHAa HaTpHs),
MCCIIEIOBAaHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIUU OT BO3JACHCTBUS Pa3IMUHBIX
(bakTOpOB, MCCIEI0BAaHUE FIEKTPOIIPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIECCca JUCCOLHAIN
KUCJIOT, IIEeJouel U cojeil (BO3MOXKHO HCIIOJIB30BAaHUE BHUJAEO MaTepHUalloB), IPOBEICHUE
OTIBITOB, UJUTIOCTPUPYIOIIMX MPU3HAKH MPOTEKAHUS PeaKklnii HOHHOTO oOMeHa (00pa3oBaHue
ocaJka, BBIJIEJICHHE Tra3a, 0Opa3oBaHHUE BOJbI), OIBITOB, WIITIOCTPUPYIOLMX TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUil (TOPEHUE, PEAKLUH PA3I0KEHUS, COETUHEHHUS),
pacro3HaBaHWE HEOPTaHMYECKUX BEIIECTB C MOMOUIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelIeHNEe SKCIEPUMEHTAIBHBIX 33/au.

HemeTaJuibl 1 HX coeMHE HUS

OOmiast xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIE
crerieHn okucieHus. CTpoeHue M (pU3MUECKre CBOWCTBA MPOCTHIX BEIIECTB — TraJIOTEHOB.
XuUMHYECKHE CBOMCTBA Ha MpUMEpE XJIopa (B3aUMOJEHCTBHE C METallJlaMH, HeMeTalllaMu,
menouamu).  Ximopoonopoa. CounsiHasgs KHUCIIOTa, XUMHYECKME CBOWCTBA, IOJIY4YEHUE,



npuMeHeHue. [[elicTBHe Xjopa W XJIOPOBOJOpPOJa Ha OpraHW3M YelioBeka. BaxHeinme
XJTOPHUBI U UX HAXOXKJICHUE B TIPUPOJIC.

OOmiast xapakrepuctuka 3meMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIC CTEICHU OKuciaeHUs. CTpoeHHne U (PU3NUYSCKHE CBOMCTBA IMPOCTHIX BEIECTB —
KUCJIOPOJa U CePhl. AJUTOTPOITHBIE MOAU(PUKAIIUY KACTIOPO/Ia U cepbl. XUMUUYECKHE CBOWCTBA
cepsl. CepoBOIOpOJ, CTpoeHHUE, (Pr3MUecKne M XUMHYECKHe CBOMCTBA. OKCHABI CEpPhl KaK
MPEICTAaBUTETN KUCIOTHBIX OKCHUIOB. CepHasi KUCIIOTa, (PU3NUYSCKHE U XUMHYECCKUE CBOMCTBA
(oOume Kak TpencTaBUTENs KIacca KUCIOT U chenuduyeckue). XUMHYECKHE PEeaKlnH,
JeKalpe B OCHOBE MPOMBIIUIEHHOTO CIocoba mosydeHHus: cepHoil kuciotel. [Ipumenenue
cepHoil kucnoThl. CONMM CEpHOW KUCIOTHI, KAueCTBEHHAs peakuuss Ha Cyab(aT-uoH.
Haxoxnenue cepbl U e€ coeAMHEHUU B MpUpoOjae. XUMUYECKOE 3arps3HEHHE OKpyXKarouiei
CpeJIbl COCTMHECHUSIMHE CEPhI (KUCIIOTHBIC TOKIM, 3arPsS3HCHHIE BO3IyXa U BOJIOEMOB), CIIOCOOBI
€ro MpeaoTBpAIlCHHUSL.

OOmas xapakrepuctuka 3iemMeHTOB VA-Tpynmnbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHBIC CTEICHH OKWUCIEHUS. A30T, pacnpocTpaHeHHE B Tpupoie, (u3mdeckue u
XuMUueckue cBoiictBa. KpyroBopor aszora B mpupoge. AMMuak, ero ¢usnueckue u
XAMWYECKHE CBOWCTBA, MOJydeHHEe M TNpuMeHeHne. Coin aMMOHUS, WX (U3HYECKUE U
XMMUYECKHE CBOWCTBA, MpuMeHeHUe. KauecTBeHHas peakiius Ha MOHBI aMMOHHS. A30THAas
KUCIIOTa, €€ ToJydeHue, (Pu3nueckne W XMMUYECKHe CBOMCTBA (0OIME KaK MPEeACTaBUTEIS
K1acca KUcioT u cuenuduaeckue). Mcnoib30BaHre HUTPATOB U COJICH aMMOHUSI B KQUeCTBE
MUHEpAIBbHBIX YIOOpeHUN. XUMHYECKOEe 3arps3HEHHE OKPYXKAIOUIeH Cpebl COeMHEHHUSIMU
a3oTa (KACIOTHBIE TOXK/IH, 3aTPSA3HEHUE BO3/yXa, TOYBHI U BOAOEMOB). Dochop, auTOTPOITHBIE
monudukanuu Qochopa, ¢usmdeckue u xummdeckue cBoirictBa. Oxcun docdopa (V) u
dochopHas KucioTa, (U3UUECKUE W XMMHYECKHE CBOWMCTBA, IMojydeHue. lMcmomp3oBanue
dochaToB B KauecTBe MUHEPATBHBIX YIOOPEHHIA.

OOmmast xapakrepuctuka 3meMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbI€ CTENEHU OKUCICHUS. YTITIEpOo/, aJUIOTPOIHbIE MOIU(HUKALIMH, paCIPOCTPaHEHHE
B mpupojae, ¢u3nveckue U XUMHUYeckue cBoicTBa. Ancopobums. KpyroBopot yriepoma B
npupojae. Okcupl yriiepoaa, ux Guandeckue U XMMUYECKUE CBOMCTBA, IEHCTBHUE Ha JKUBBIC
OpTraHHU3MBI, MTOTYUYCHUE U TIPUMCHEHUE. DKOJIIOTUICCKAE TPOOJIEMBI, CB3aHHBIC C OKCHIOM
yraepoaa (IV), runoresa ro6aapHOTO MOTENICHUS KTHMaTa, MapHUKOBbIN d(hdexr. YronpHas
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KUCJIOTa U e€ coyid, UX (U3NYecKue M XMMHUYECKHE CBOMCTBA, MOIydeHHUE U MPUMEHEHUE.
KauectBennast peakiusi Ha kapOoHaT-HOHBL. Mconp30BaHne KapOOHATOB B OBITY, MEAUIIMHE,
MPOMBIIIIEHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHauabHBIC TOHSATHS 00 OPTAHMYECKUX BEIIECTBAX KaK O COSAMHEHMSIX YIIIepoaa
(MeTaH, 3TaH, 3TUJICH, aleTHJIEH, STaHOJ, IJIMIIEPUH, YKCycHas kuciota). [lpupoanbie
HWCTOYHUKU YIIIEBOJOPOJOB (yroyib, NMPUPOAHBIN Tra3, HE(Tb), MPOIYKTHI UX TMEpPepadOTKu
(6eH3WH), X POJIb B OBITY W MNPOMBINUICHHOCTH. [loHATHE O OWONOTHYECKH BaKHBIX
BEIIECTBAX: JKUpaxX, OeJKax, yIIeBOAaX — M MX POJIM B KM3HU 4eloBeka. MarepuaibHOe
€IMHCTBO OPraHUYECKUX U HEOPTaHMYECKUX COSAMHEHUN.

Kpemuuii, ero ¢usnueckne M XMMHYECKHE CBOWCTBA, IMOJYy4EeHHE M TNPUMEHEHHUE.
Coenunenust kpemHusi B mpupojge. O6mme mnpeacraBiaeHus o6 okcunae kpemaus (IV) u
KpeMHUEBOH kuciore. CHIMKATBI, UX HCIOJIb30BaHWE B OBITY, B IPOMBIIUIEHHOCTH.
Baxuelinme cTpouTenbHBbIE MaTepUasbl: KepaMUKa, CTEKIO, LIEMEHT, OETOH, »ele300eTOH.
[Tpobaembl 6e3011aCHOr0 UCIOIB30BAaHUS CTPOUTEIBHBIX MATEPUAJIOB B TTOBCEAHEBHOM HKU3HH.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3ioB HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIIOTHI, MPOBEJCHHUE
KaueCTBEHHBIX PEAKIN Ha XJIIOPUI-UOHBI U HAOMIOACHNE TPU3HAKOB WX NMPOTEKAHHUS, OTIBITHI,
oTpakaronme (pu3nvecKre M XMMUYECKUEe CBOMCTBA raJJOTeHOB M MX COCAMHEHHH (BO3MOXKHO
HCIIOJIb30BAHUE BUJICOMATEPHAIOB), O3HAKOMJIEHHE C 00pas3llaMu XJIOpUJIOB (TajJOTCHHUIOB),
O3HaKoMJIEHHME C oOpa3lamMu cepbl U €€ COECOUHEHUSMU (BO3MOXKHO HCIIOJIb30BAHME
BHJIEOMATEpUANIOB), HaOMIOJeHUE Tpolecca OOymIMBaHUS caxapa 104 JAeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOU KU CTIOTHI, U3yICHNE XUMHUYECKIX CBOMCTB pa30aBICHHON CEpHOM
KHCIIOTBI, IPOBEACHNE KAaUECTBEHHON PEeakIuu Ha Cyab(aT-uoH U HaOJII0AEeHUE MPU3HAKa e
MPOTEKAHUS, O3HAKOMJICHHE C (PU3MYECKUMH CBOMCTBAMH a30Ta, gocdopa M X COSTUHEHHUNA
(BOBMOKHO ~HCIIOJIb30BAHHME BHJAEOMATEpUANOB), oOpa3llaMud a30THBIX M (PochopHBIX
yaoOpeHuii, moxydeHue, coOMpaHHe, paclo3HaBaHUE U U3YyYEHHE CBOICTB aMMHaka,
MPOBE/ICHNE KAYECTBEHHBIX PEaKlii Ha MOH aMMOHUS U GocdaT-uoH U U3ydyeHue MpU3HAKOB
UX IPOTEKaHUsl, B3aMMOJEHCTBHE KOHLIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEZBIO (BO3MOKHO
UCII0JIb30BaHHE BUICOMAaTEPHUAIIOB), U3yUCHUE MOJIETeH KpUCTANIMYECKUX PEHiETOK ajamasa,
rpaduTa, dymepeHa, O3HAKOMIICHHE C TIPOIECCOM aICOpOIMU PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM yIIIEM W YCTPOMCTBOM MpPOTHBOras3a, IOJy4eHUE, COOHMpaHue,
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pacno3HaBaHUE U U3YYEHUE CBOWCTB YIVIEKHCIIOTO ras3a, IPOBEACHUE KAYECTBEHHBIX PEaKIUil
Ha KapOOHAT W CHJIMKAT-MOHBI U HM3ydeHHE MPHU3HAKOB UX MPOTEKAHHs, O3HAKOMIIEHHE C
MPOAYKLIHEH CHJIMKATHON HMPOMBILUIEHHOCTH, PEIICHUE SKCIIEPUMEHTANBHBIX 337a4 M0 TEME
«Baxnelnme HeMeTaJUIBI ¥ UX COEIUHEHU .

MeTanjibl M UX cOeJUHE HUS

OOmiasi XapakTepuCTHKa XUMHUYECKUX DJIEMEHTOB — METa/VIOB HAa OCHOBAaHMHU HX
nonoxxkeHuss B llepmonmueckoir cucreme xumudeckux diemMeHToB [[. M. MenneneeBa u
ctpoeHuss aroMmoB. CTpoeHHe MeTauIoB. Meramnyeckas CBA3b M MeTaJUIM4ecKas
KPUCTAIIIMYECKAS] PENIETKA. DJIEKTPOXMMUYECKUH Pl HANIPsLKEHU U MeTauioB. Ousnyeckue u
XUMHUYECKHE CBOMcTBa MeTayuioB. OO6ume crnocoObl monydeHust meramioB. [lonsTHe o
KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aUMTH UX OT Koppo3uu. CriiaBbl (cTanb, YyryH,
TIOPATIOMHHUI, OPOH3a) U X IPUMEHEHHUE B OBITY M IIPOMBITITIEHHOCTH.

[llenounble MeTauibl: ojaoxkeHue B [lepuoauueckoil cucreMe XMMUUYECKUX JIEMEHTOB
. . MenneneeBa, CTpOCHUE UX aTOMOB, HaX0XKJIEHHE B Tpupojie. DU3HYecKue U XUMUUYECKUE
cBOMcTBa (Ha mpumepe Harpus M Kamus). OKcUIbl U TUAPOKCUIBl HATpUs U KalHsl.
[IpuMeHeHNe MIETOYHBIX METAJUIOB U UX COETUHEHUN.

[Ilemoyno3eMenbHBIE METAIBI MAarHUM W KalbLUMU: IojoxkeHue B llepmoamueckon
cucremMe xuMuuecknx 3yieMeHToB /. 1. MenpaeneeBa, CTpO€HME UX aTOMOB, HAXOXKJICHUE B
npupojie. PU3nUecKre U XUMUYECKUE CBOMCTBA MarHusl U Kayblvs. BaxxHelme coeTnHeHNs
KaJIbLIUS (OKCUA, TUAPOKCHU, oM ). JKECTKOCTH BOMBI U CLIOCOOBI €€ yCTpaHEHU .

Amomunuii: nonoxenue B Ilepronnueckoil cucreme xumuueckux sneMmeHtoB JI. .
MenpeneeBa, CTpOEHHUE aTOMa, HAXOXKJIEHHUE B Tpupoe. PU3NUEeCKUe U XUMUUECKHE CBOKMCTBA
aTrOMUHUS. AMGPOTEpHBIE CBOMCTBA OKCHU/IA U TUJPOKCHIA ATFOMUHUSL.

Kenezo: monoxenue B Ilepmommueckoid cucreme XuMU4Yeckux a3yemeHToB [ .
MemnpeneeBa, CTpOEHHE aTOMa, HaX0Xk/IeHHE B Ipupoae. Pu3ndeckue 1 XUMHUYECKUE CBOMCTBa
xkene3a. Okcunpl, Tuapokcuasl u conu xenesa (1) u xeneza (lll), ux coctaB, cBoOiCTBa U
MTOJIy4YEHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE € 00paslaMu METa/lIOB M CIJIaBOB, MX (DM3MYECKUMU CBOWCTBaMH,
U3y4EHUE PE3YJIbTaTOB KOPPO3UU METAIOB (BO3MOXKHO MCIOJIB30BAaHUE BUIEOMATEPHAIIOB),
0ocoOeHHOCTEH B3aMMOAEHUCTBUS OKCHJA KaJbllMsl W HAaTpusi C BOJOH (BO3MOXHO
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UCIIOJIb30BAaHUE BUJEOMATEPUAIOB), MCCIEAOBAHHE CBOWMCTB KECTKOM BOJBI, IMpolecca
TOpPEHUsI Keje3a B KHUCIOpoJie (BO3MOXKHO HCIOJIB30BAHUE BHUICOMATEPUAJIOB), MPU3HAKOB
MPOTEKAHU S KAUECTBEHHBIX PEAKU WU Ha MOHBI: MarHus, KalblUs, aJIOMUHUS, IMHKA, jKeJe3a
(1) u xenesza (Il), menu (Il), HaOMIOMCHKUE U ONKMCAHKE TPOIIECCOB OKPAIIMBAHUS TIAMECHH
MOHAMHU HATpus, KaIMs M KalblUHUs (BO3MOXKHO MCIOJB30BAHUE BHUICOMATEPUATIOB),
uccienoBaHrue aMQOTEPHBIX CBOMCTB MMAPOKCH/Ia ATIOMUHUS U THAPOKCHUIA IIMHKA, PEIlieHHE
SKCIICPUMCHTAJIBHBIX 3aJa4 110 TCME «Baxxaelmme MeTaIbl U UX COCAUHCHU .

XuMHA M OKpY:KaKOLAd cpela

BemectBa u Matepuabl B TOBCEAHEBHOM )KM3HU YellOBeKa. be3omacHoe HCroab30BaHNe
BEIIECTB M XUMHYECKUX peakuuii B ObITy. [lepBas momommb NMpH XUMUYECKUX OXKOrax H
OTPABJICHUSIX.

XuMHYECKOe  3arpsi3HEHHE  OKPYKawIeh  cpenbl  (MpenenbHas — JTOMyCTUMAs
KOHIIeHTpanus BemiecT, ganee — [1J[K). Ponb xumMuu B perieHNN 3KOJIOTHYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

H3ydeHue o0pas3ioB MaTepHaIoB (CTEKIO, CIIJIaBbl METAJUIOB, TOJIMMEPHBIC MATEPHATIBI).

Mesicnpeomemnvle ceazu

Peanu3zanus MexnpeIMETHBIX CBSI3eH MPU U3Y4EHUU XMMUHU B 9 Ki1acce OCYILECTBIISET CS
yepe3 HCIONIB30BAaHNE KaK OOIMX €CTeCTBEHHO-HAYYHBIX TMOHSTHNW, TaK W TIOHSTHH,
SABJISIFOILMXCS. CUCTEMHBIMHU JJIS1 OT/AEIBHBIX IPEIMETOB €CTECTBEHHO--HAay4YHOT'O IUKIIA.

OOume ecTecTBEHHO-HAyYHbIC TOHSTHS: HAYYHBIA (AKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHanu3, CHUHTE3, Kilaccuukalus, MNEePUOJUYHOCTb, HAOIIOJCHUE, IKCIEPUMEHT,
MOJICIUPOBAHHUE, HW3MEpPEHUEe, MOJEb, SBJICHHE, MAPHUKOBBIA A(dEKT, TEXHOJIOTHS,
MaTepHuabl.

®usmnka: Marepus, aTroM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ, H3O0TOIIbI,
pPaaoOaKTUBHOCTh, MOJEKYJa, JJICKTPUUECKAM 3apsii, MPOBOJHUKH, TMOIYIPOBOJIHUKH,
TUDJIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TeN0, 00BEM, arperaTHOe COCTOSHUE BEIIECTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpUCTAUIMYECKAs PEIETKa, CIUIaBbl, (M3MYECKUE BEIMYMHBL,
CANHUIBI UBMCPCHU A, KOCMHUYCCKOC MMPOCTPAHCTBO, IIJIAHCTHI, 3Bé3I[I>I, COJIHL[G.

buonorus: dotocunres, apixanue, 6uocdepa, 3KOCUCTEMA, MUHEPAIbHbBIE YIOOpEHHUS,
MUKPO3JIEMCHTBI, MAKPOI3JICMCHTBI, IIMTATCIBbHBIC BCIICCTBA.
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I'eorpadms: armocdepa, rtuapocdepa, MHUHEpaNbl, TOPHBIC IOPOJBI, TOJIC3HBIC
HCKOIMAEMEIC, TOIIJIMBO, BOAHBIC PECYPCHI.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA
YYEBHOI'O IPEJIMETA «XUMMUA»

JIMHHOCTHBIE PE3YJIbTATHI
JluyHOCTHBIE pe3ynbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO OOINETO 00pa3oBaHUS
JOCTUTAIOTCS B X0/1€ 0Oy4EHUS XMMHUU B €IUHCTBE YUeOHON U BOCTIMTATEIbHOM AEATEIbHOCTH
B COOTBETCTBUM C TPAAULUOHHBIMU POCCUMCKAMH COLUOKYIBTYPHBIMH M JTyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, IPUHATHIMU B OOIIIECTBE MIpaBUIaMH M HOPMaMH MOBEACHUS U
CIIOCOOCTBYIOT MpOI€CCaM CaMOIIO3HAHU A, CAMOPA3BUTHUS U COLIMATIN3ALMH O0YJaOLXCS.
JluyHOCTHBIE PEe3yNbTaThl OTPAKAIT TOTOBHOCTH OOYJAIOIMXCS PYKOBOACTBOBATHCS
CHUCTEMOM MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALUI U PaCIIMPEHHUE OIbITA ACITEIbHOCTH Ha €€
OCHOBE, B TOM YHUCJIE B YACTH:
1) naTpHOTHYECKOr0 BOCITUTAHMS
LEHHOCTHOTO OTHOWIEHHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HMCTOPHUYECKOMY M HAy4YHOMY
HACJIeINI0, TTOHMMAHUS 3HAYCHHS XMMHUYECKOW HAayKd B JKM3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAZIETh JOCTOBEPHOU MHGPOPMAIIUEN O IEPEJOBBIX JOCTHKEHHUSAX U OTKPBITHUSIX
MUPOBOI 1 OTEYECTBCHHOW XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOMCTBE
MUpa U O0IIeCTBA;
2) rpakKJAaHCKOIr0 BOCIIMTAHMSA:
NPEACTABICHUSI O COIMANBHBIX HOPMAax M IMPaBUJAX MEKIUYHOCTHBIX OTHOIICHUN B
KOJUIGKTUBE, ~ KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO  TOJIE3HOM,
y4eOHO-UCCIIeIOBATEIILCKOM, TBOPYECKOM M JPYIUX BHUJAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOW MAEATENbHOCTH TPU BHIMTOTHEHUU YYEOHBIX, TMO3HABATEIBHBIX
3aj1a4, BBIMOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB, CO3/JaHUU Y4EOHBIX ITPOEKTOB, CTPEMJIICHUS
K B3aMMOTMIOHUMAaHUIO U B3aMMOIIOMOIIM B TIPOIIECCE ITON yIeOHOM IeATeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE ITOBEJCHUE U IOCTYIIKM CBOMX TOBAPUILEH C MO3WIUHA HPABCTBEHHBIX U
MPAaBOBBIX HOPM C YYETOM OCO3HAHUSI TOCIEACTBUI MOCTYIIKOB;
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3) HIEeHHOCTH HAYYHOTO MO3HAHMSI .

MHUPOBO33PEHUYECKHE MTPEICTABICHHUS O BEIICCTBE M XUMUUYECKON pPEaKIINH, COOTBETCTBYIOIME
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABIISAIONIE OCHOBY JJIsi TOHUMaHUS CYIIIHOCTH
HayYHOU KApTUHBI MHUPA, TPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPUPO/IBL,
B3aMMOCBS35X YEJOBEKa C MPUPOTHOM Cpenoil, O poJdM XUMHUU B TO3HAHUHM OTUX
3aKOHOMEPHOCTEH

MO3HABATEIILHBIC MOTHBBI, HAINPaBJICHHBIC HA IOJYYCHHE HOBBIX 3HAHUW [0 XHUMHH,
HeoOxonuMble A OOBSICHEHMS HaAONMI0JaeMbIX MPOILIECCOB M SBIICHUM, MO3HABATEIbHOM,
MHQOPMAIIMOHHON M YUTATENbCKOW KyIbTYPhl, B TOM YHCJI€ HaBBIKOB CaMOCTOSITENIBHOM
paboTel C Y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATYpOU, MOCTYITHBIMU TEXHHYECKUMHU
cpeacTBaMu MH(OPMAIIMOHHBIX TEXHOJIOTUH;

HHTEpEC K OOYYEHHIO M TO3HAHUIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
camMo00pa30BaHUI0, MPOSKTHON U UCCIIEI0BATENBCKOM AEATEIIEHOCTH, K 0CO3HAHHOMY BBIOOpY
HaIpaBJICHHOCTH U YPOBHS 00ydeHHUS B JaJIbHENIIEM;

4) ¢popMHpOBAHHUS KYJLTYPbI 310POBbS

OCO3HaHHME [IEHHOCTH )KM3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKU Ha
3IOPOBBIN 00pa3 JKWU3HW, OCO3HAHWE IIOCICICTBHA W HEMPHUATHE BPEIHBIX MPUBBIUCK
(yrmoTtpeOyieHHusl amKoroyis, HApKOTHKOB, KypeHUs), HEOOXOIMMOCTH COOJIFOJICHUS MPaBUI
0€30MacHOCTH TIPU OOPAICHUH C XUMHUUYECKUMH BEIICCTBAMHU B OBITY M PEATBHOM JKU3HU;

5) TPy10BOI0 BOCIIMTAHUS

UHTEpeC K MPaKTUUYEeCKOMY H3ydeHUI0 Mpodeccuil U Tpyaa pa3iuyHOro poja, YBaKEHUE K
TPYLy U pe3ylnbTraTaM TpPYIOBOM JEATENIbHOCTH, B TOM 4YHUCJE€ Ha OCHOBE IPUMEHEHUS
MpPEIMETHBIX 3HAHUW 1O XUMHH, OCO3HAHHBI BBIOOp WHAUBUIYAIBHOH TPAcKTOPUH
MPOJIOJKEHUSI 00pa30BaHUsl ¢ Y4ETOM JIMUHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMHHU,
OOITIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, YCIIEMHOW TPO(eCCHOHATBHON JIEATEIBHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHHI, TOTOBHOCTh aJaliTUPOBATHCA B MPOECCHOHAILHOM Cpefie;
6) 9K0JIOrHY€eCKOT0 BOCTIMTAHUS S

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIICHHWE K MPUPOJIE KaK MCTOYHUKY KXU3HHU Ha 3emiie,
OCHOBeE €€ CyIeCTBOBaHUs, MTOHMMaHHE LIEHHOCTH 3I0POBOT0 M 0€30MacHOro o0pasa KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U IICHXHYECKOMY 30POBBIO,
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OCO3HaHWE IIEHHOCTH COOJIOACHUS TIpaBH 0€30MacHOr0 TOBEIEHHUS TIpH paboTe ¢
BEILECTBAMH, A TAKKE B CUTYALlUSIX, YIPOKAIOUMX 370POBBIO U )KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOTydaeMble NMPU U3Yy4eHUH XUMHUU, JUIS pelieHUs 3ajad,
CBSI3AHHBIX C OKPYKAIOUIEH NPUPOTHOW CPENOW, NIl MOBBIMICHUS YPOBHS 3KOJOTHYECKOMN
KYJIBTYPBI, OCO3HAHMS INTOOAIILHOTO XapaKTepa AKOJIOTHYECKUX MPOOIeM U IMyTe UX peleHus
IIOCPEICTBOM METOJ0B XMMHUHU, SKOJIOTUYECKOTO MBILIUICHUS, YMEHUS PYKOBOACTBOBATHCS UM
B I103HABATEJIbHON, KOMMYHUKAaTUBHON U COLIMAJIBHOW IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDHI

B cocraBe meranpeaMeTHBIX Pe3yJabTaTOB BBIACISAIOT 3HAUMMbIE I (GOPMUPOBAHUS
MHPOBO33pEHUs OOIEHAYIYHbIE TTOHATHUS (3aKOH, TEOPHSs, TPUHIIHI, THIIOTE3a, JaKT, cCHUCTEMa,
Mpoliecc, SKCIIEPUMEHT U IPYTO€.), KOTOPBIE UCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBI X
IpeMeTax U MO3BOJISIOT HA OCHOBE 3HAHUM U3 3TUX ITPEAMETOB (JOPMUPOBATH MIPECTABICHNE
0 IIEJIOCTHOM HayYHOW KapTUHE MUPA, M YHUBEpCaIbHbIC yueOHbIC AeCTBUS (T03HABATEIBHEIE,
KOMMYHUKATHBHBIE, PErYISITUBHBIE), KOTOpble o0ecreunBaioT GOpMUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TIAaHWPOBAHHIO U OCYIIECTBICHUIO YU€OHOM EesTeNbHOCTH.

Ilo3naBare ibHBbIE YHHBEPCAIbHbIE YUeOHbIE e HCTBUS

Ba3oBble Jornyeckue aeiicTBus:

YMEHHSI MCIOJb30BaTh MPUEMBI JIOTUUECKOTO MBINUICHUS MPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICT XMMHUYECKUX TMOHSTUM (BBIOCNIATH UX XapaKTepHbIe MPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSI3b C IPYTUMHU TOHSATHUSIMH ), UCIIOJIB30BATh IIOHATUS 17151 OOBSCHEHUS
OTIIENBbHBIX (DAaKTOB M SBJIGHUM, BHIOMpATh OCHOBAHHS U KPUTEPUU [UIsl KIacCHU(UKAIUU
XAMUYECKMX BEHIECTB M XMUMHYECKUX PEAKIWH, YCTAaHABJIMBATH IPUYMHHO-CIIEIACTBEHHBIC
CBSIBM MEXIY OOBEKTaMU H3Y4EHHS, CTPOUTH JIOTUUECKHE PACCYKIEHUS (MHIYKTUBHBIC,
JeTyKTUBHBIE, 110 aHAJIOTHH ), IeJIaTh BHIBOJIBI M 3aKITIOUEHHUS,

YMEHHE MMPUMEHATH B MPOIIECCE MTO3HAHUS MOHITUS (IPEMETHBIE U METAPEIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJETH, HUCIOIB3yeMble B XUMHU, MPEOOPA3OBHIBATH IIMPOKO
pUMEHSEMbIE B XUMUH MOJICJIbHBIE MPEJCTABICHUS — XMMUYECKUI 3HAK (CUMBOJI 2JIEMEHTA),
XUMUueckass QopMmylia M YpaBHCHHE XUMHYECKOM pEaKuuu — TpPH pPElieHUU YydeOHO-
MIO3HABATEIbHBIX 3a/ad, C Y4ETOM OTUX MOJEIBHBIX IPEJICTABICHUN BBISBIATh H
XapaKTepU30BaTh CYLIECTBEHHbIE MPHU3HAKU U3y4aeMbIX OOBEKTOB — XUMHYECKUX BEILIECTB U
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XUMUYECKUX PEAKIUM, BBISIBIISTH OOIIME 3aKOHOMEPHOCTH, MPUUNHHO-CIIEICTBEHHBIE CBSI3U U
MPOTUBOPEYNS B U3yUaEMBIX IIPOLECCaX U SABICHUSX.

Ba3oBble uccieqoBareIbcKkue 1eiicTBHUSA

YMCHUE HUCIOJIB30BATh ITOCTABJICHHBIC BOIIPOCHI B KAYECTBC MHCTPYMCHTA ITO3HAHUS, a
TaKK€ B Ka4UC€CTBE€ OCHOBbLI dJIA (I)OpMI/IpOBaHI/ISI TUIIOTE3blI 11O HPOBCPKEC IMPAaBUJIBHOCTU
BBICKa3bIBAEMbBIX CY)KICHUI;

HpI/IO6peTeHI/I€ OIIbITA IO IIJIAaHWPOBAHUIO, OpraHru3allii U MPOBCACHUIO YUCHUYCCKUX
SKCIEPUMEHTOB, YMEHUE HAONI0/IaTh 32 XOJ0M MPOIlecca, CAMOCTOSITEIbHO MPOTHO3UPOBATH
ero pe3ynbraT, GopMyaupoBaTh 00O0OIEHUS U BHIBOABI 10 Pe3yJIbTaTaM MPOBEIEHHOIO OIIbITA,
M CCIIEIOBAHUSI, COCTABIIATh OTYET O MPOJICITAHHOM paboTe.

Padora ¢ undopmaumeii:

YMEHHE BBIOMpaTh, aHAIM3UPOBATh M HHTEPIPETUPOBATh MHPOPMALMIO PA3THYHBIX
BHUJIOB U (OpM TpeAcTaBlEHUS, MOTydaeMyl0 M3 Pa3HbIX UCTOYHHKOB (HAY4HO-TIOMYISApHAs
JUTEpaTypa XUMHUYECKOTO COJIEp’KaHUsl, CIpaBOYHble Mocolus, pecypcsl HHTepHera),
KPUTHUYECKU OIEHUBATh MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE MPUMEHSTh pa3TUYHbIe METO/IBI U 3aMPOCHI IPH MOUCKE U OTOOpE MHPOpMAIUH
N COOTBCTCTBYIOIIMX OJaHHBIX, H€O6XOI[I/IMI)IX JUIS1 BBIITOJTHCHU A y‘-I€6HI)IX 1 IO3HABATCJIIBHBIX
3aJa4  OMpPENCIIEHHOTO THUIA, NPUOOpETEeHHWE OmbiTa B  OOJACTH  WCIIOIH30BAHUS
MHQOPMAIIMOHHO-KOMMYHUKATUBHBIX ~TEXHOJOIUM, OBJAJEHUE KyJIbTYpPOH  aKTUBHOIO
HCIIOJIb30BAHUA PA3IMYHBIX MMOUCKOBBIX CUCTEM, CaAMOCTOATCIIbBHO BBIGI/IpaTB ONTUMAJIbHYIO
dopMy mpencTaBieHUs WHPOPMAIIUK U UIUTIOCTPUPOBATH PELIAEMble 3a/la4d HECIOKHBIMU
CXeMaMH, auarpaMmamu, IpyruMu (gopmamu rpadKi ¥ UX KOMOMHAIIUSIMU,

YMEHUE HCIIONbh30BaTh U aHAIM3UPOBATH B Mpoliecce ydeOHON U MCCIIeI0BATEIbCKOM
JEeSTeTbHOCTH HMHGOPMAIUI0 O BIMSHUU TPOMBIIUICHHOCTH, CEJIBCKOTO XO35iicTBa U
TPaHCIIOPTa HA COCTOSIHUE OKPYKAIOLIEH TPUPOJHOM CPEIBI.

KoMMyHUKATHBHBIE YHUBEPCAIbHbIE YUueOHbIe AeiicTBHSA:

YMEHHs 3a7aBaTh BOINPOCHI (B XOie¢ nauajora W (Wiau) AWCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoli TeMbl, (OPMYIHPOBATH CBOU MPEIIOKCHUS OTHOCHTEIHLHO BBIMIOIHEHHS
MpeaIoKEeHHOM 3a1auu;

YMCHUA TMPCACTABJIATL IMMOJYYCHHLBIC PC3YJIbTAThI IO3HAaBaTEILHOU ACATCIIBHOCTU B
YCTHBIX M TIHUCBMEHHBIX TEKCTaX; JelaTh MPE3ECHTAIMI0 pPEe3yAbTaTOB  BBIMOIHEHUS
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XAMHYECKOTO  DKCIEepUMEHTa (J1abopaTOpHOTO  OmbITa, JaboparopHOil  pabOThI  TIO
MCCIICZIOBAaHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOEKTA);

YMEHUSI YUeOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATENHHOM U
MCCIIEOBATEIIBCKON NIEATEIPHOCTH TPU PEIICHUH BO3HHUKAIONMX MPOOJIEM HAa OCHOBE y4éTa
00X WHTEPECOB M COTNIACOBAHUS MO3UIHH (00CYXKIeHUs, OOMEH MHEHHSIMH, «MO3TOBHIC
HITYPMBI», KOOpPIMHAIMSI COBMECTHBIX JIEHCTBUM, OIpeAeseHue KPUTEPUEB IO OIICHKE
Ka4eCTBA BHITIOJIHCHHOW pabOThI U IPYTHC).

PeryasiTuBHbIE YHHUBepPcaJdbHbIe YueOHbIE NeiicCTBHA:

YMEHHE  CaMOCTOSITENIbHO  ONpeNeNsiTh  Ledd  JeSITeIbHOCTH,  IJIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIHUPOBATH U IMIPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOKO ICATEIBHOCTD,
BbIOMpaTh Hanbosee 3(pekTuBHBIE COCOOBI pelieHusl y4eOHBIX M MO3HABATENbHBIX 33]1ad,
CaMOCTOATEIBHO COCTABJIATh MJIM KOPPEKTUPOBATh NPEAIOKEHHBIN aITOPUTM JCUCTBUH IIPH
BBITIOJTHEHUH 33JIaHU ¢ Y4ETOM TOJIydeHHUsT HOBBIX 3HAaHMH 00 H3ydyaeMbIX OOBEKTaX —
BEILECTBAX U PEAKIUSX, OLEHUBATh COOTBETCTBUE OJIYdEHHOTO pe3yJibTaTa 3asBJICHHOM LeH,
YMEHHE UCIOIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, MpelaraéMble B YCIIOBUU 3aJaHUM.
MNPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpeamMeTHBIX pe3yJabTaTOB MO OCBOCHUIO O00S3aTEIBHOTO COJIEPIKaHMUS,
YCTAaHOBJICHHOTO JIaHHOW dQeaepaibHON paboueill MmporpaMMol, BBIJENSIOT: OCBOCHHEIC
0o0yJaronMMKCs HaydYHbIC 3HAHUS, YMEHUS M CHOCOOBI JEHCTBUH, crenuduyueckue s
MpeIMETHON 0ob6nacTu «XUMUs», BHUJIBI ACITEIBHOCTH O MOJTYYEHUIO HOBOTO 3HAHWS, €TO
UHTEpIpeTaluy, MpeoOpa3oBaHUI0O U MPUMEHEHHIO B pA3IMYHBIX Y4EOHBIX U HOBBIX
CUTYaIUSIX.

K konmy oOydyenus B 8 ki1acce mpeaMeTHbIC pe3ybTaThl Ha 6a30BOM YPOBHE JOJKHBI
OTpaXkaTh CPOPMHUPOBAHHOCTH Y OOYUAIONMXCS YMEHHUI:
® pacKpbIBaTh CMBICT OCHOBHBIX XMMHUUYECKUX TOHATHUM: aTOM, MOJEKYlTa, XUMHUUYECKUU

3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OAHOPOIHAS U HEOIHOPOAHAs),
BAJICHTHOCTb, OTHOCUTEJbHASI aTOMHAasi U MOJIEKYJIsIpHAs Macca, KOJIMYECTBO BEIIECTBA,
MOJIb, MOJIIpHAsI Macca, MaccoBast A0JISl XUMUUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN
00BEM, OKCHUJ, KUCJIOTa, OCHOBAHUE, COJIb, DJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIICHUS,
XUMUYECKasi peakuus, KiacCUu(UKALMUs peaklui: peakuuu COeAUHEHHUs, peaKiuu
Pa3IOKECHUS, PEAKIIMH 3aMEIICHUsI, PEaKIIUH OOMEHa, IK30- U YHJOTEPMHYCCKUE PEaKIUH,
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TETUIOBOU (KT peakmuu, sApo aToma, SJICKTPOHHBIM CIIOM aToMa, aTOMHAash OpOUTab,
paauyCc aroMa, XUMHUYCCKas CBA3b, MOJIApHAA U HCHOJISIpHAad KOBAJICHTHAA CBA3b, MOHHAA
CBS3b, HWOH, KaTHOH, AaHUOH, pacTBOpP, MaccoBas JOJs BelecTBa (MPOLICHTHAas
KOHIIEHTpAllMsl) B pacTBOPE;

HJUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHWYCCKHUX MHOHITUI 1 MNPpUMCHSATD 3T ITOHATUA
MIPU OMMCAHUHU BEUIECTB U UX MPEBPAILCHUI;

HCIIO0JIb30BaTh XMMUYECKYI0O CHMBOJIUKY JUIsI COCTaBJICHUS (OPMYNI BELIECTB U ypaBHEHUI
XAMUYECKUX PEAKIHH;

OIpENeNATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTEleHb
OKHCIICHUS D3JIEMEHTOB B OMHApHBIX COEAUHEHUSX, NPUHAMICKHOCTh BEILECTB K
OIpeNIeNIEHHOMY KIIacCy COeIMHEHUH 1Mo opMyaM, BHJ XUMUYECKOH CBS3U (KOBAJIEHTHAS
Y MOHHAsA) B HEOPTraHMYECKUX COCAUHEHUSX;

packpeiBaTh cMbica llepunoanyeckoro 3akona JI. M. MenpaeneeBa: IEMOHCTPUPOBATH
IIOHUMAaHHUC Hepnonnqecxoﬁ 3aBHCHUMOCTH CBOMCTB XHMHYCCKMX 3JJCMCHTOB OT UX
nonoxenuss B [lepuomumyeckoit cucrteMe, 3aKOHOB COXPaHEHHS MacChl BEIIECTB,
MTOCTOSIHCTBA COCTaBa, AaTOMHO--MOJIEKYJISIPDHOTO Y4€HUs], 3aKoHa ABOTaJipo;

OIMCHIBATh M XapaKTepu30BaTh TabnuuHyto gopmy [leprnonudeckoid cCTEMbI XUMUYECKU X
JJIEMEHTOB: pa3luuaTh TMOHSITUS «JIaBHas mnoarpynmna (A-rpymma)» U «100o4yHas
noarpynmna (b-rpynna)», Manbsie 1 6onblme NepUobl, COOTHOCUTH 0003HAUEHHU S, KOTOPbIE
uMmerotcst B Tabmuue «llepmonmueckas cuctema Xxumuyeckux oanementoB . W
MenzeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB XMMHYECKUX 3JIEMEHTOB
(coctaB u 3apsn sapa, oOIiee YMcCiIo AJIEKTPOHOB U PACIpeeiICHUE UX IO 3JIEKTPOHHBIM
CIIOSIM);

K1accu(pUIIMPOBaTh XMMHUUYECKHE HJIEMEHTbI, HEOPTaHWYECKHE BEIEeCTBA, XUMHYECKUE
peakiuu (110 YUCITy ¥ COCTaBy YJaCTBYIOIMX B PEAKI[UU BEIIECTB, 110 TEIIOBOMY dPPEKTY);
XapakTepu3oBaTh (OMUCHIBATh) OOIME XMMHYECKHE CBOMCTBA BELIECTB pPa3IMYHBIX
KIaccoB,  TOATBEpKJAas  ONHMCaHUE  MpUMEpaMU  MOJCKYISPHBIX  ypaBHEHHUI
COOTBCTCTBYIOIIMX XUMHUYCCKUX peamnﬁ;

MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBHCHMOCTH OT HX KaueCTBEHHOIO COCTaBa,
BO3MO>KHOCTH MPOTEKAHUSI XAMUYECKUX MPEBPAILIEHUH B Pa3IMUHbIX YCIOBUSIX;
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® BBIYHCIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChI BEIIECTB, MACCOBYIO JOJIO
XUMHYECKOTO 3JIEMEHTa 10 (OopMyJie COeTMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
MPOBOJIUTH PACUETHI MO YPABHEHUIO XUMHUYECKON PEaKIINu;

® TPUMEHSATH OCHOBHBIE ONEPALMU MBICIUTEIBHON AEATENbHOCTH — aHalIU3 M CHUHTE3,
cCpaBHEHHE, OOOOICHUE, CHCTEMATH3alHI0, KIACCH(UKAIIUIO, BBISBICHHE MPUYNHHO-
-CIIEICTBEHHBIX CBsI3e — JUIsI WU3Y4EHUs] CBONCTB BEIIECTB M XUMHUYECKUX PEaKIH,
€CTECTBEHHO-HAy4YHbIE METOJIbl MO3HAHUS — HAOIIOJEHUE, U3MEPEHHE, MOJEINPOBAHMUE,
SKCIIEPUMEHT (peaibHbI U MBICICHHBIN );

e cCienoBaTh IpaBUJIaM  TOJNB30BAHHMS XMUMHYECKOM mocygod W 1ab0opaTOpHBIM
o0opyldOBaHMEM, a TaKKe MpaBHaM OOpallleHUs C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMHU TIO BBITIOJTHEHUIO Ja00PAaTOPHBIX XUMHYECKUX OMBITOB MO MOJYYCHUIO H
COOMpPaHMIO ra3000pa3HbIX BELIECTB (BOJOPO/IA U KUCIOPO/Ia), TPUTOTOBICHUIO PACTBOPOB
C ONpPENENEHHON MacCOBOM J10J€H pacTBOPEHHOTO BEUIECTBA, MJIAHWUPOBATH U MPOBOIUTH
XUMHUUYECKHE SKCIIEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT C TOMOIIBIO
WHAUKATOPOB (1akmyc, (geHodrasienH, METUIOPAHK U JPYTHE).

K xon1y 00ydeHus B 9 Kiaacce mpeIMETHBIC pe3yabTaThl Ha 6a30BOM YPOBHE JOJKHBI

OTpaXkaTb CPOPMUPOBAHHOCTD y OOYUAIOIIMXCSI YMEHUM:

® PaCKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKMX TMOHSTHM: XMMHYECKUU JJIEMEHT, aroM,
MOJIEKYJIa, WOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTH,
AIEKTPOOTPULIATETILHOCTD, CTENIEHb OKUCIICHUS, XAMUYECKas PEaKIHsl, XUMUYECKasi CBSI3b,
TeroBo A(pekr peakumu, MOJb, MOJSAPHBIH O00BEM, pacCTBOp, JJICKTPOJUTHI,
HEIJICKTPOJIUTHI, DJICKTPOIUTHYECKAs  JUCCOIMAIUs, pEeaKkluu HOHHOTO oOMeHa,
KaTalM3aTop, XMMHUYECKOE paBHOBecHe, OOpaTUMble U HEOOpaTUMbIE peakiuu,
OKHCITUTEIbHO-BOCCTAaHOBUTEIBHBIC PEAKIIUN, OKHCIIUTENh, BOCCTAHOBHUTEIb, OKUCIICHHUE U
BOCCTaHOBJICHHE, aJUIOTPON U, aMPOTEPHOCTh, XUMHYECKasi CBS3b (KOBaJCHTHAs, HOHHAS,
METAJTNYECKast), KPUCTATMYCCKAs PEIETKAa, KOPPO3HWS METAIOB, CIUIABBI, CKOPOCTH
XUMHUUYECKON peakiuu, mpeaenbHo nonycrumas konmnerTpanus [1/IK BemecTBa;

® JLTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHSITUI U IPUMEHSTH 3TH MOHSTUS
IIPU ONTMCAaHWUH BEIICCTB M UX IIPEBPAICHU;

® JICTI0JIB30BaTh XUMHYECKYI0 CUMBOJIHMKY JJIs COCTaBIIEHUs (JOPMYT BEIIECTB U YpPaBHEHUIA
XUMUYECKUX PEaKInii;
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® ONPENIENATh BAJIGHTHOCTh U CTENIEHb OKUCICHUSI XMMUUYECKUX AJIEMEHTOB B COCIMHEHUSX
Pa3IMYHOro COCTaBa, MPUHAAIEKHOCTh BELIECTB K OMPEACIIEHHOMY KIIacCy COEIMHEHUI Mo
dopMynaMm, BHUJ XAMHUYECKOW CBSI3M (KOBAJIGHTHAs, HWOHHAas, METANIMYEeCKas) B
HEOPraHMYECKUX COEIMHEHMSX, 3apsi]l MOHA 110 XUMUYECKON (opMylie, Xapakrep Cpeibl B
BOJHBIX pPAacTBOPAX HEOPraHUYECKUX COEAMHEHUM, THUN KPUCTAJUIMYECKON PpEIIETKH
KOHKPETHOTO BEILECTBA;

e packpsiBath cMbica [lepuoandeckoro 3akoHa I. M. MenaeneeBa u A€MOHCTPUPOBATh €TI0
MMOHMMAaHHE: ONTMCHIBATH U XapaKTepu30BaTh Ta0muuHy0 Gopmy [leproamdeckoil cucTeMbl
XUMUYECKHX DJEMEHTOB: pa3NuyaTh MOHATUS <«aJaBHas mnoarpynna (A-rpynma)y u
«obounas moxarpynma (b-rpymma)»y, Manele W OONBIIME MEPUOABI, COOTHOCHTH
0003HAYeHHS, KOTOpbIE UWMEIOTCS B MEPUOAMYECKONM Tabmuie, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U 3aps] sapa, oolee
YHCIIO 3JICKTPOHOB M PACIpPEClICHUE WX IO JJIEKTPOHHBIM CIIOSIM), OOBSICHSTH OOIme
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX COCIMHEHUM B Mpenesaax MajbixX
MEPUOJIOB U TNIABHBIX MOATPYIII C YUETOM CTPOCHUS UX aTOMOB;

o KIacCU(UIIMPOBATh XUMHUYECKAE DIIEMEHTBHI, HEOPTaHMYECKUE BEIIECTBA, XUMHUYECKHE
peaxuuu (1o YUCITy ¥ COCTaBY yYaCTBYIOIIMX B PEAKIIUH BEIIECTB, MO TEMI0BOMY d(deKTy,
10 U3MEHEHUIO CTETIEHEeH OKUCIEHUSI XAMUYECKUX 3JIEMEHTOB);

® XapaKTepr30BaTh (OMUCHIBATH) OOLME U cHelu(UUecKne XUMUYECKUe CBOMCTBA MPOCTHIX
U CJIOXHBIX BELIECTB, MOATBEPXKJas ONHUCAHUE MPUMEPAMU MOJIEKYISIPHBIX M HOHHBIX
YPaBHEHHM COOTBETCTBYIOIIMX XUMHYECKMX PEAKIHIL;

® COCTaBJISITh YPABHEHUS JJIEKTPOJUTHYECKON AMCCOUMALMUU KUCIOT, LIEJIOYEH U COJIEH,
MOJIHBIE U COKpAlIEHHbIE YpaBHEHUS peakiuii MOHHOTO OoOMEHa, YpaBHEHHS peakiluil,
MOJATBEPKAAIOIIMX CYIICCTBOBAHNE TEHETHYECKOW CBS3M MEXIY BEIICCTBAMH Pa3TMYHBIX
KJ1acCOB;

® DACKpPBIBATh CYHHOCTh  OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUM IMOCPEACTBOM
COCTaBJICHU S AJIEKTPOHHOTO OajaHca 3TUX PEaKIUif;

® [IPOTHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT HMX CTPOEHHUS, BO3MOKHOCTU
MPOTEKaHU sl XMMUYECKUX NPEBPALICHUN B PAa3IMYHBIX YCIOBUSX;

20



® BEIYHCIIATH OTHOCUTENBHYIO MOJIEKYIIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JOJIIO
XUMHYECKOTO 3JIEMEHTa 10 (OopMyJie COeTMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKON pEaKINu;

e CcOONMIOAATh  MpaBWJIA  [OJb30BAHUSA  XUMUYECKOM mocynoll M J1abopaTOpHBIM
o0opylnoBaHMEM, a TakkKe IpaBuUiia OOpallleHHWs C BEIIECTBAMH B COOTBETCTBUM C
MHCTPYKIUSMH T10 BBIITOJIHEHUIO Ja0OPaTOPHBIX XUMHYECKHX OIBITOB IO MOJTYYEHHUIO U
coOMpaHmIo ra3000pa3HbIX BEIIECTB (AaMMHAKa M YITIEKUCIIOTO Ta3a);

® [IPOBOJUTH PEAKUUH, MOATBEPXKIAIONME KAYECTBEHHBIM COCTAaB PAa3IUUYHBIX BEIIECTB:
pacrio3HaBaTh OMBITHBIM YTEM XJIOPUJI-, OPOMUI-, MO -, KapOOHaT-, ocdar-, cuimkat-
, cyib(ar-, THUIPOKCUI-MOHBI, KaTHOHBI aMMOHHUS U HOHBl H3Yy4EHHBIX METAJLJIOB,
IIPUCYTCTBYIOLME B BOJAHBIX PACTBOPAX HEOPraHUUECKUX BEILECTB;

® [IPUMEHATh OCHOBHBIE OIEPALMM MBICIUTEIBHON JESATEIBHOCTH — aHAJIW3 U CUHTE3,
CpaBHEHHUE, 0000IEHNE, CUCTEMAaTU3AIUIO, BBIBICHHE IPUIMHHO-CIIEACTBEHHBIX CBS3EH —
JUIS U3Y4EHUs CBOWCTB BEILECTB M XUMHUUYECKUX PEAKIUM, €CTECTBEHHO-HAYyYHbIE METOIbI
NO3HaHUs — HaONIoJIeHUe, U3MEepeHue, MOJAEIMPOBAHHUE, SKCIEPUMEHT (pealbHbI U
MBICJICHHBIN ).

Pabouas nporpamma yue6HOrO npeamera GopMupyercsi ¢ yueToMm pabodel mporpaMMal
BOCIIUTaHMA. Peanm3anys BOCIUTATEIBHOTO MOTEHIIMAJIa YPOKOB MOXKET NTPEAYCMaTPUBATh!
- MAaKCHMaJbHOE HCIIO0JIb30BAHME BOCIHUTATEIbHBIX BO3MOXKHOCTEN COIEpKaHUS YUeOHBIX
peaMeToB Ui (OPMUPOBAHMS Y OOYJAIOIMXCS POCCHUHCKUX TPAAMIIMOHHBIX JyXOBHO-
HPaBCTBEHHBIX Y COLIMOKYJIBTYPHBIX LIEHHOCTEHN, POCCUICKOTO HCTOPUUECKOTO CO3HAHUS HA
OCHOBE HCTOPUYECKOTO MPOCBELIEHUS; OAOOP COOTBETCTBYIOILIETO COJAEPKAHUS YPOKOB,
3aJJaHU}, BCIIOMOTaTEJIbHBIX MaTEPUAIIOB, TPOOJIIEMHBIX CUTYALIM U1 OOCYKIEHUI;

- BKIIIOYEHHE B paboyre MporpamMMbl LEJIEBBIX OPUEHTHUPOB PE3YIbTaTOB BOCIHUTAHUS, UX
YY4ET B OIPENIETICHUH BOCIIUTATENbHBIX 33]Ja4 YPOKOB, 3aHATHH;

- BKJIIOYEHHE B paboune MporpaMMbl TEMATUKU B COOTBETCTBUHU C KaJ€HAAPHBIM I1JIaHOM
BOCIIUTATENbHON pabOTHI;

- BBIOOp METO/I0B, METOJIMK, TEXHOJOTHH, OKa3bIBAIOIIMX BOCHUTATEIbHOE BO3ACHCTBUE HA
JUYHOCTb B COOTBETCTBUU C BOCIIMTATEIbHBIM UJICAJIOM, LIENBIO U 33Ja4aMH BOCIIHUTAHH,
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1IeJIEBBIMH OPUEHTHPAMH PE3YJbTATOB BOCIUTAHMS; PEATU3AINI0 TPUOPUTETA BOCITUTAHUS
B YueOHOU JEeSATENbHOCTH;

- IPUBJICYCHHE BHUMAHUS O0OYJAIONMXCSl K [IEHHOCTHOMY aCIeKTy M3y4aeMbIX Ha ypOKax
MPEMETOB, SBJICHUN M COOBITUM, HHULIMUPOBaHUE OOCYK/IEHU, BBICKA3bIBAHUI CBOETO
MHEHUS, BRIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIIICHUS K M3Y4aeMbIM COOBITHSIM, SIBIICHUSIM,
JIAIaM;

- TpUMEHEHHE WHTEPAKTUBHBIX QopM YyueOHOW paboOThl - HHTEIUIEKTYaJIbHBIX,
CTUMYIIUPYIOUMX MMO3HABATEIbHYI0O MOTUBAIIHUIO, UTPOBBIX METOJIMK, TUCKYCCUM, JAIOIMX
BO3MOYXHOCTB IIPHOOPECTH OITBIT BEICHUS KOHCTPYKTHBHOTO JHAJIOTa; TPYHNIIOBOM pabOTHI,
KOTOpasi Y9UT CTPOUTH OTHOIICHUS W JIEHCTBOBATH B KOMAaHJIE, CIIOCOOCTBYET Pa3BUTHIO
KPUTHYECKOTO MBIIIUICHUS;

- moOyxaeHue oOydarommxcsi COoOMoAaTh HOPMBI TOBEACHHS, IMpaBuja OOIICHHS CO
CBEPCTHUKAMH ¥  TENarOTUYECKUMH  paOOTHUKAMH, COOTBETCTBYIONME  YKIAay
00ITIe00pa3oBaTEIbHON OpraHU3aIlMy, YCTAHOBJICHUE W TOJJICPKKY H0O0pOKeTaTeIbHOMI
aTMocdepsl;

- OpraHM3alliI0 HACTABHUYECTBA MOTUBUPOBAHHBIX U APYIUPOBAHHBIX O0YJAIOIIMXCS HaJl
HEYCIEBAOIIMMH OJHOKIACCHUKAMU, B TOM 4HCIE C OCOOBIMH 00pa30BaTEIbHBIMH
MOTPEeOHOCTAMH, AAIOIIETO O0YJaIONMMCS COLMAIBHO 3HAYMMBIN OTBIT COTPYAHUYECTBA U
B3aUMHOM ITOMOIIIH

- WHHUIUUPOBAHHE W TOJACPKKY HMCCICIOBATEIBCKON NEATEIPHOCTH OO0ydJarommxcs,
IJIAHUPOBAHUE U BHITIOJNHECHHUE HHINBUIYATBHBIX U TPYITIOBBIX MPOCKTOB BOCITUTATEIIHHOMN
HaInpaBIECHHOCTH.
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TEMATHYECKOE INIAHUPOBAHUE YYEBHOI'O ITIPEIMETA «XUMMUSA»

8 KJIACC
JJIeKTPOHH bIe
Ne n/mm HaumeHoBaHHe pa3iesioB M TeM IIPOrPaMM bl KonnyectBo (1 posbIe)
4acoB 00pa3zoBaTeJb Hble
pecypebl
Paznea 1. IlepBoHauaibHble XUMHMYECKHE NOHATHSA
11 XuMus — BakHas 00J1aCTh €CTCCTBO3HAHUSA K 5 Bbubmorexka 1IOK
MPAKTHYECKOM JIeSTEIbHOCTH YelloBeKa https://m.edsoo.ru/7f41837c
1.2 BemiectBa 1 XuMUYECKUE PeaKIUU 15 buomiorexa TIOK
https://m.edsoo.ru/7f41837c
HUroro mo pasnmeny 20
Paznen 2. BaxxkHeiilme npeJcTaBUTE] M HEOPraHMYeCKHX BeLECTB
21 Bosayx. Kucnopon. IoustHe 00 OKCHIax 6 ﬁﬁgz(/):g;sljfi [7f41837¢
22 Bonopon. [onstue o KucinoTax u Cojsax 8 bubmiorera LIOK
https://m.edsoo.ru/7f41837c
2.3 Bopa. PactBopsr. [lonsitiie 06 0CHOBaHUSIX 5 ﬁﬁzg?;e;(;sgc?i [7£41837¢
24 OCHOBHBIE KJIACCHl HEOPTAHUYECKHUX 1 Bubmortexa 1TOK
COCIMHEHHI https://m.edsoo.ru/7f41837c
HUrtoro mo pa3peny 30
Pasnen 3. Ilepuonuyeckuii 3axkon u Ilepuoguyeckasi cucrtemMa xumuyeckux 3jaementos JI. W.
MenneseeBa. Crpoenne aToMoB. OKHCJIHTEILHO-BOCCTAHOBHUTE/bHbIE peakuun XUMUYECKas: CBS3b.
31| cncrewa movaccuan onewenton I 1 ;| Buemoma oK
Meriere-epa. CrpoeHiie atoma https://m.edsoo.ru/7f41837c
32 Xumuueckas CBsizb. OKUCIUTEIBHO - 8 bubmoreka [HOK
BOCCTAaHOBHUTEJILHBIC PEaKIHU https://m.edsoo.ru/7f41837c
Hroro mo paszery 1 ﬁﬁgﬁ?ﬁ?ﬁﬁfinmmsn
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bubmoreka [OK

Pesepaiioe ppem 3 https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB IIO [TPOT'PAMME 68
9 KJIACC
No JJIeKTPOHH ble
W HanmeHoBaHue pa3aesioB M TeM IPOrPaMM bl KonnyectBo (1 posbIe)
4acoB o0pazoBaTe.ib Hble
pecypest
Pasnen 1. BemecTBo M XMMHYECKHE PeaKkIUH
11 [NoBTOpeHue u yriayOreHue 3HaHUI OCHOBHBIX 5 Bubmortexa TOK
paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOM EPHOCTH XUMHYECKUX 4 Bubmortexa [TOK
peakuit https://m.edsoo.ru/7f41a636
13 OnexTpoymMTHYecKas AUCCOIHALUSL. XUMHUIECKHE 8 Bubmiorexa [IOK
PEaxIMy B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pasnen 2. HeMeTa/uibl M MX coeJMHEHUsI
21 OO0mas xapakTepucTHKa XAMHUIECKUX DJIEMEHTOB 4 butmorexa 1TOK
VIIA -rpynms. ['anoreHst https://m.edsoo.ru/7f41a636
29 OO0mas xapakTepucTHKa XAMHUIECKUX DJIEMCHTOB 6 bu6morteka 1TOK
VIA-rpynmbl. Cepa u €€ coeMHeHUs https://m.edsoo.ru/7f41a636
23 OO0mas xapakTepucTHKa XAMHUIECKUX DJIEMEHTOB 7 bu6mortexa 1TOK
VA-rpynmsl. A30T, pocdop U UX COeUHEHUS https://m.edsoo.ru/7f41a636
OO0m1ast XapakTepUCTHKa XAMHUYECKHUX HJIEMEHTOB
24 IVA-rpynmbl. Yriaepoa U KpeMHHUN U UX 8 bubmotexa [IOK
SO https://m.edsoo.ru/7f41a636
Htoro 1o pasaeny 25

Pazgen 3. MeTa/uibl M MX cO€JIHHEHHS
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Bubmorexa IIOK

31 Obmyte crofcTaa MeTamion 4 https://m.edsoo.ru/7f41a636
3.2 Baxknelinme MeTawisl M UX COCIUHEHUS 16 bubmorexa LOK
https://m.edsoo.ru/7f41a636
Hrtoro mo pasneny 20
Paznen 4. Xumusi u okpyxkamomas cpeaa
41 BemrectBa M MaTepualbl B XKU3HH YeJIOBEKa 3 Bubmorexa LIOK
https://m.edsoo.ru/7f41a636
Hroro 1o pasaeny 3
PesepBHOE Bpems 3 bubmiorera LIOK
https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68
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INIOYPOYHOE IILTAHUPOBAHHUE

8 KJIACC
Tema ypoka
No KosnuecTBO JjekTpoHHbIe HH(pPOBbHIE
n/n 4acoB o0pa3oBaTeJ/ib Hble pecypchl
1 IIpeqmet xumun. Pojb XdaMUM B )KU3HH 1 bubmoteka 1IOK
yenoBeka. Tera u BemecTsa https://m.edsoo.ru/ff0d210c
5 o 1 bubmoteka IIOK
OIUATHE O METOAIAX HOSHATI B XHMHH https://m.edsoo.ru/ff0d227e
17, 6 Ne |«
- pgKmu’teCKLZZ paboma Ne | « ”paeu/;a , Bu6motexa TIOK
abomul 6 1abopamopuu u NpUémsl 0OpaueHUsl
P pamop P paLy https://m.edsoo.ru/ff0d23dc
¢ 1abopamopHwvim 060py006aAHUEM)
4 UYucTeie BemectBa U cMecu. CnocoOsl 1 Bubmortexa ITOK
paseseHusT cMeceit https://m.edsoo.ru/ff0d26ca
17 6 MNe 2 «Pa3zo
o pazcnfu(qecm;z paboma Ne 2 «Pa3 e/zeHuev , BuGmorexa 1JOK
cmecell (Ha npumepe OYUCMKY NOBAPEHHOU
puMep P https://m.edsoo.ru/ff0d28c8
conu)y
6 Ao o 1 bubmorexa I1IOK
TOMBI X MOJIEKY JIBI
Y https://m.edsoo.ru/ff0d2a6c
Pk XUMHUYECKHE 3JIEMEHThI. 3HAKH (CHMBOJIBI) 1 Bubmotexa I[IOK
XUMHYECKHX DJIEMCHTOB https://m.edsoo.ru/ff0d2be8
bubmorteka 1IOK
g** TIpocTbie U COXKHBIE BEIIECTBA 1
POCTDIC I CHIOIILIC BELIECTE https://m.edsoo.ru/ff0d2a6c
9 A 1 Bubmortexa ITOK
TOMHO-MOJICKYJIIPHOE yUCHHE
KyppHoey https://m.edsoo.ru/ffod2d50
3 .
10** XZK;Z;(QETQZE; iI(;CT;:J?efIEI::: aTOMOB 1 bubmorexa LIOK
pMYJa. https://m.edsoo.ru/ff0d2eae
XUMHUYECKHX DJICMCHTOB
11%* OtHOCHUTENIbHAST aTOMHasl Macca. 1 bubmorteka 1IOK

OTHOCHUTEIIbHAS MOJICKYJISIpHasA Macca

https://m.edsoo.ru/ff0d323c
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MaccoBas J0JI1 XMMHYCCKOTO 2JICMCHTA B

bubmoteka IIOK

12**
COCIMHCHUT https://m.edsoo.ru/ffod350c
13%* KomuuectBo BemectBa. Mo, MomspHas Bubmortexa ITOK
Mmacca https://m.edsoo.ru/ff0d5230
14** du3nveckue u XUMUYECKUE SIBICHUSI. bu6bmortexa IOK
XuMu4ueckas peaxuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3HaKu ¥ yCJIOBUSA NPOTEKAHUS XUMHYECKUX Bubmmortexa ITOK
peaxuuii https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUs MacChl BEIICCTB. bubmoreka ILIOK
XUMUYECKHe ypaBHEHUs https://m.edsoo.ru/ff0d3b88
17x* BeluucneHus] KOJIM4ecTBa, MacChl BEIIECTBA MO bubmotexa [IOK
YPABHEHISIM XAMUYCCKAX PEaAKIUiA https://m.edsoo.ru/ff0d5708
- i(naccmbmcaum XAMUYECKHAX PEaKIUi BuGmiotexa LIOK
COCIMHEHHUS, PA3TI0KEHUs, 3aM eLICHNUS,
o P B https:/m.edsoo.ru/ffod3f34
oOMeHa)
19 M. B. JIoMOHOCOB — Yyu4€HBII-IHIUKIONEUCT. Bubmotexa [IOK
O06001IeHrEe U CHCTEMATU3AIUS 3HAHUI https://m.edsoo.ru/ff0d40c4
20* Kontponsnasn pagora Nel mo teme Bubmmortexa ITOK
«BemecTBa U XUMHYECKHE pPeaKIHI» https://m.edsoo.ru/ff0d4290
B — .C .
” KZmyx cMmech ra3oB. CocTaB BO3ayxa BuGmorexa 1JOK
CTOPOL == SJICMEHT | MPOCTOE BEMECTBO. https://m.edsoo.ru/ff0d448e
O30H
dusznueckue €CKUe CBOMCTBA
_ H3UY KI/I(pI/I XUMHUYCCKHE CBOWCTB : BuGmorexa 1IOK
KUCIIOpOJia (PEaKIH OKUCICHUS, TOPCHUE).
POA B P https://m.edsoo.ru/ff0d4614
[MonsiTe 06 okcHmax
” Cn6oco6m MOJIyYSHHST KACJIOPO/ia B BuGmotexa 1K
NabopaTOPHUU U MPOMBILUICHHOCTH.
patop P https://m.edsoo.ru/ff0d497a
IIpuMmeHnenue kuciopoa
e TemnoBoit 3P eKT XAMUIECKOI peaKIum, BuGmiotexa LIOK
HOHATHE O TEPMOXUMHUUYECKOM ypPaBHCHHUH,
P P https://m.eds00.ru/ff0d4790
9K30- U SHAOTCPMHUIECKUX PEAKIUIX
25 TommBo (HeTh, yTodb U METaH). 3arps3HEHUE Bubmotexa [OK

BO3/yXa, CIIOCOOBI €T0 MPEA0TBPAIICHHS

https://m.edsoo.ru/ff0d4c4a
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Ipaxmuueckas paboma Ne 3 no meme

bubmorteka [IOK

26™ «Ionyuenue u cobupanue kuciopooa, uzyueHue
8 https://m.edsoo.ru/ff0d4ae2
€20 c80lUCm8»
27 Bomoponx — 37eMeHT 1 IpoCcTOe BEIIEeCTBO. Bubmotexa I[IOK
HaxosxzieHue B npupoje https://m.edsoo.ru/ff0d4dd0
o8 dusnyueckre U XMMUYECKUE CBOMCTBA bubmorteka 1IOK
Bojopoaa. [lpumeneHne Bogopoaa https://m.edsoo.ru/ff0d4dd0
og** o e 0 KHCIOTAX H CO Bubmortexa ITOK
HSTHE O KHCJIOTAaX M COJIIX
https://m.edsoo.ru/ff0d50d2
30 C 6 6 Bubmortexa ITOK
T0COOBI MMONTydeHHs BOJOPOa B JabopaTopun
o HOPOL patop https //m.edsoo.ru/ffod4ddo
- Hlp;akmuuecmm pg6oma No 4 ano mgjwe Bu6motexa TIOK
«Ionyuenue u cobupanue 600opooa, uzyueHue
Y . P P Y https://m.edsoo.ru/ff0d4f42
€20 c80UCM8»
N . bubimorteka IJOK
32 MossipHbIH 00hEM Ta30B. 3aKOH ABOTaAPO https //m.eds0o.ru/ffod542e
B 6véma,
. BIYHCIICHNST 00BEMA, KOJIMYECTBA BEIIECTBA BuGmorexa LIOK
rasa o ero H3BECTHOMY KOJIMYECTBY BEIIECTBA
B y Y Belll https://m.edsoo.ru/ff0d55a0
nim 00bEMY
s Brranciaenus o668MOBTa30B goﬂypaBHeHmo BuGmiotexa LIOK
CaKIIMU Ha OCHOBE 3aKOHa 00BEMHBIX
peardt . https://m.edsoo.ru/ff0d5708
OTHOILICHHUIT ra30B
35 o . bubmoteka 1IOK
M3UYECKUE M XMMUYECKHE CBONCTBA BOJpI https //m.eds0o.ru/ff0d587a
3g** C 4TI 6 bubymorteka 1TOK
octaB ocHoBaHui. [loHsTHE 00 MHAMKATOPAX
Juiatop https://m.edsoo.ru/ff0d59e2
B . H
- 0/la KaK pacTBOPHUTEIb a;:/fIHICHHLIe u Bu6motexa TIOK
HEHACHIIEHHbIE PACTBOPBI. MaccoBast J0J1s https://m.eds00.ru/f0d5b40
BEIIIECTBA B PacTBOPE
11 o Ne'5
. [paxmuueckas paboma no meme o BuGmorexa 1JOK
38 «Ilpucomosnenue pacmeopos c onpedenénnou

Maccosoil 0oiell pacmeopEHHO2 0 8elecmeay

https://m.edsoo.ru/ffod5eba

28


https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

KonrponnHasi padora Ne2 mo teme

bubmoteka IIOK

39*
«Kwucopox. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40%* OKcupl: cocTaB, Kilaccu(pUKanus, bubmoteka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41%* IlosyueHue u XMMUYECKHE CBOMCTBA bu6bmortexa IOK
KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
4o%* OcHOBaHUS: COCTaB, KiIacCH(UKAIMsL, bubmorexa IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43%* [lonyuenue u XMMHUYECKHE CBOICTBA bubymoTteka 1TOK
OCHOBaHHMI https://m.edsoo.ru/ff0d67ca
an%* Kucnotsl: coctas, knaccuduxanus, bu6bmortexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45** TlosyueHue U XMMUYECKHE CBOMCTBA KUCIOT ﬁﬁgg?:g;sggi If0dfee?
16 Comu (cpemHre): HOMEHKIATYpa, CIIOCOOBI bubmorexa [IOK
HOJTyY€HHsI, XUMHUYECKHEe CBOHCTBA https://m.edsoo.ru/00ad9474
Ipakxmuueckas paboma Ne 6. Pewenue
47* 9KCNEepUMEeHMANbHbIX 3a0ay no meme Bubmotexa [OK
«OCHOBHbBLE KILACCHL HEOP2 AHUHECKUX https://m.edsoo.ru/00ad9b7c
COeOUHEeHULY
48%* T'enetnueckas cBSI3b MEXIy KlaccaMu bubmorteka IJOK
HEOPTaHMYECKHX COCIMHEHUIMA https://m.edsoo.ru/00ad9a50
49 0606 . bubmorteka 1IOK
oOIIeHne 1 cucTeMaTH3anus 3HaAHUH
t : https://m.edsoo.ru/00ad9ch2
K 0 Ne3
50* "((;'Z;l::;‘]:::eaﬂmli:zaﬂe: r::ntfenzfcnx bubmorexa TIOK
. P https://m.edsoo.ru/00ad9%1la
coeTMHe Ui
. ITepBrIe HOH;ITKH KTaCCU()MKAIHA XUMHAYIECKAX BuGmotexa 1OK
OJIEMCHTOB. LIOHATHE O IPYHHax CXOAHRIX https://m.edsoo.ru/00ad9ffa
3JeMEHTOB
[lepuomnueckuit 3axoH u Ileproanyeckas BuGmioexa [IOK
52 cucTeMa XuMu4deckux 3jiemenToB Jl. U.

MenpeneeBa

https://m.edsoo.ru/00ada52c
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bubmoteka IIOK

>3 Tlepuoot, rpymItel, MO Arpy M https://m.edsoo.ru/00ada52c
A%k Crpoenne atomoB. CocTaB aTOMHBIX SIZIEP. Bubmotexa [IOK
N3oTtomst https://m.edsoo.ru/00ada342
CipoeHue 3JeKTPOHHBIX 000JI0YeK aTOMOB
55** SJ:SMGHTOB HepTIfom/mecxoﬁ cuctemsr JI. U. bubmotexa LIOK
https://m.edsoo.ru/00adaébc
MenneneeBa
XapakTepucThKa XUMHYECKOTO JIEMEHTA 110
56** eI‘OpHOJIOIZKCHI/IIO B [lepuomueckoii cucteme /1. bubmotera LIOK
https://m.edsoo.ru/00ada824
H. Menneneena
57 | pasmrin nay n npuem, . 1. Mesnces BnGmiorera 1IOK
oL https://m.edsoo.ru/00ada96e
— y4&HBIii, MeAaror u rpaKJAaHuH
g** DJIEKTPOOTPHUIIATENILHOCTh aTOMOB XUMHUYECKUX bubymorteka 1TOK
2JIEMEHTOB https://m.edsoo.ru/00adaab8
59** VoHHas XMMUYECKast CBA3b bubmioreta LIOK
https://m.edsoo.ru/00adac34
60** KoBasneHTHass moJsipHasi XAMHYECKasi CBSI3b bubmiorea LIOK
https://m.edsoo.ru/00adaab8
ke bubimorteka 1TOK
61 KoBayeHTHas HemoJsIpHAS XUMUYECKAsl CBA3b https //m.eds00.ru/00adaab9
62** CreneHb OKUCIIEHHS bubmiorea LIOK
https://m.edsoo.ru/00adae28
63** OKHUCIHTEbHO-BOCCTAHOBHUTE IHBIC  PEAKIIUU bubmoteta LIOK
https://m.edsoo.ru/00adb076
64** OKHCIMTENIH Y BOCCTAHOBHTEIH bubmorea LIOK
https://m.edsoo.ru/00adb076
65* Kontponbhasi padora Ned mo teme Bubmorexa 1IOK
«Ctpoenne aroMa. XUMHUYECKasi CBI3b» https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. O6001eHUE 1 bubimorteka 1TOK
cHUCTEeMAaTU3alys 3HaAHUI https://m.edsoo.ru/00adb33c
67 PesepBHEIi ypok. O6ob6menne n Bubmorexa [IOK

cUCTEMAaTU3alMs 3HAHUI

https://m.edsoo.ru/00ad9ch?2
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PesepBHbIii ypok. O0o01eHne u

bubmoteka IIOK

68 1

CHUCTeMAaTH3aIUs 3HAHUI https://m.edsoo.ru/ff0d61c6

OBILIEE KOJIMYECTBO YACOB I1O 68

ITPOT'PAMME

9 KJIACC
No 1/ Tema ypoka KommuectBo DJIeKTpoHHbIe LH(ppoOBLIE
° /i
4acoB o0pazoBaTe/ibHble PecypChl
. [lepuoamueckuii 3aKoH. Hepnomdt;c;laﬂ . Bubmotexa [IOK
crucTeMa XuMudeckux sieMentoB JI. U.
https://m.edsoo.ru/00adb5%
Menzeneena
3aKOHOMEPHOC 3MEHE CBOIIC
2 mfmljlel:mf: BHI:M]Z:T(I:IB }rIleHzII:IIXB ZXTB 1 bubmorexa TIOK
P » https://m.edsoo.ru/00adb6b6
[IEPUOIOB

gk Knaccudukanus 1 HOMeHKIATypa 1 budmorexa 1TOK
HEOPraHHUYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XMMHUYECKOH CBSI3H W TUIIBI 1 bu6mmoTeka 11IOK
KPUCTAUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnasi pabora Nel mo teme

5% «IloBTOpEeHHE W YriIyOJjieHHEe 3HAHMMA 1 KM
OCHOBHBIX pa3liesioB Kypca 8 kiacca»

Krnaccudukarus XaMHIeCKUX Peakiui 1mo bubmoreka IL[OK

6 1
pa3IMYHBIM PU3HAKAM https://m.edsoo.ru/00adbch0
I N

, OHSATHE (;[CKOPOCTH XUMHYECKOH . BuGmiorexa 10K

eakuuu. [ToHsITHE O TOMOTEHHBIX U
peailt https://m.edsoo.ru/00adbe9a
TeTEePOTCHHBIX PEAKIIUIX
[onsaTe 0 XMMUYECKOM PaBHOBECHUH.

g @®akxTophl, BAUAIOLINE HA CKOPOCTH 1 bubmorexa [IOK
XAMHUYECKON PEAKIHH M TI0JI0KEHHIE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHS

g OKHUCIUTENIbHO-BOCCTAHOBUTE JIbHBIE 1 bubmorteka [JOK

peaknuu

https://m.edsoo.ru/00adcade
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Teopus YNEKTPOIMTHUECKON AUCCOIMALINY.

Bubmorexa 1IOK

10
CuubHbIe U ClTa0ble DJICKTPOJIUTH https://m.edsoo.ru/00adcd68
bubmiorexa 1HOK
11** 5t i
OFHBIC YPABHCHILT peaiiutt https://m.edsoo.ru/00add448
XvMUYECKHE CBOMCTBA KUCIOT U
12** OCHOBAHMI B CBETE IIPEACTABICHUI 00 bubmotexa LOK
. P https://m.edsoo.ru/00add5d8
EKTPOJMTHIECKON UCCONHANN
Xu . .
— ;VII;I;I:CK:G CVBOI/éc;Ba COJ(I)eI/I B CBeecTe ) BuGmorexa LIOK
I BJICHUN 00 DJICKTP OJIUTHYECKOM
e P https://m.edsoo.ru/00add8b2
JMCCOLUALINT
bu6mmoteka 1IOK
14** I i
OHATHS O THIPOISE Coter https://m.edsoo.ru/00add9d4
15 0606 . bu6mmoteka 1TIOK
00IICHNE U CHCTeMAaTU3aIHs 3HaHUH
H a https://m.edsoo.ru/00addd12
16% Ipaxmuueckasn paboma Ne 1. « Pewenue bubmorteka 1TOK
OKCNEPUMEHMANBHBIX 3A0aAU» https://m.edsoo.ru/00addbfa
K 0 Ne2
R b 108
«Ia JINTHYECKast TN ML,
A At https://m.edsoo.ru/00addecO
XuMuYecKne peakmud B PacTBOPaxX»
18 OO01mas xapakTepuCTHKa TaJOTCHOB. budmorteka 1TOK
XuMuueckie CBOWCTBA HA MPUMEPE XI0pa https://m.edsoo.ru/00addfe2
X1 . Co )
o OPOBOIOPO] C JTHAS KHCTIOTa BuGmotexa 10K
XAMUYECKHUE CBOWCTBA, ITOJTyYCHHUE
> Oy ’ https://m.edsoo.ru/00ade104
[IPUMCHEHHE
- ng;akmuqecmﬂ paﬁovma Ne 2 no meme BuGmiorexa 10K
«Ionyuenue conanou Kuciomol, usydeHue
. yv 4 https://m.edsoo.ru/00ade348
eé ceolicmay
e | B s smmen, e B 10K
PEAKIHH, o P s https://m.edsoo.ru/00ade488
H30BITKE
2 OO0mas xapakrtepucTaka 3yeMeHToB VIA- bubmoreka 1JOK

TPYIIIBI

https://m.edsoo.ru/00ade64a
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AnnoTtponHsle MO UKAIUU CEPHI.

bubmiorexa 1TOK

2 H i .
3 AXOACICHHE CCPBI I €C CoevaeHHH i https://m.edsoo.ru/00ade64a
mpupoJie. XUMHYECKIe CBOHCTBA CEPHI
2 CepoBoopo, CTpoeHue, GHU3nIecKue u bubmorexa [IOK
XAMHUYECKHAE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KUCIIOTA,
25 @Hsuicms u XI/IMpI/I‘-IeCKI/Ie CBOICTBa Bubmotea LIOK
’ https://m.edsoo.ru/00adea28
[IPUMCHEHHE
XUMUYECKHE PEAKIINY, JIEKAIIE B OCHOBE
- HpOMLfH.IJ'ICHHOFO ():(rll/:)co(ia MOy YCHHUS BuGmiotexa LIOK
CEPHOM KUCIOThI. XHUMHUYECKOE
P . https://m.edsoo.ru/00adec8a
3arpsA3HEHNE OKPYIKAIOMIEH Cpepl
COCTMHCHHUSMH CepHI
o7k Breruncnenre maccoBoOi 10 BBIXOIa bu6moteka 1IOK
MPOIyKTa PEaKIIUH https://m.edsoo.ru/00adec8a
OO0mras xapakTepucTHKa 3J1eMeHTOB VA-
o8 rpynnsl. A30T, paclpoCTpaHeHue B bubmorexa [IOK
npupoie, GU3NIECKUE U XUMHUIECKHE https://m.edsoo.ru/00adeea6
CBOMCTBa
29 AMMHAaK, ero GHU3HYECKUEe U XUMHUICCKHE bubmorteka 1JOK
CBOHCTBA, MMOJIy4YCHHUE U IPUMECHEHHUE https://m.edsoo.ru/00adf004
- HZaKmutteCKaﬂ paboma Ne 3 no meme Bu6moreka LIOK
«Ionyuenue ammuaka, uzyueHue e2o
vy Y https://m.edsoo.ru/00adf180
c80UCMBY
3 A30THas KUCNOTa, €€ QU3nIecKue u Bubmorexa 1IOK
XAMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHue HUTPATOB U cOJIEH
3 aMMOHHA B KA4ECTBE MUHEPAIBHBIX bubmorexa [IOK
yano0penuii. XUMHUYECKOE 3arpsA3HeHUE https://m.edsoo.ru/00adf518
OKpYXKaoIIeH cpelbl COSIMHCHUSIMH a30Ta
Docdop. Oxeun pocdopa u
bop A hocgopa (V) bubmorexa LIOK
33 ¢dbochopHas kucioTa, GUNUECKHE U

XUMHUYCCKUC CBOPICTB&, TIOJIyY€HHUC

https://m.edsoo.ru/00adf68a

33


https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

Hcnomp3oBanue ¢gocdaTos B kauecTe

bubmiorexa 1TOK

34 MI/IHepam,}ulmx ynoOpenuit. 3arps3HeHne https //m.eds00.ru/00adfc20
MIPUPOIHOH cperbl hochatamu
35 VYrnepon, pacipocTpaHeHHE B IPUPOJIE, bubmorexa [IOK
(busnUIecKue U XMMHUIECKUE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yrieposa, ux Gpusndeckue u
36 XUMUYECKHE CBOMCTBA. DKOJOTHYECKHE bubmorteka [JOK
pOGJIEMBI, CBA3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yriepoma (1V)
. bu6mmoteka 1IOK
37 b%
FOPHAA KHEIOTa 1 e com https://m.edsoo.ru/00ae006¢
1] 0 Ne 4
o : gaxmuuecmﬂ paboma no meme Bu6morexa TIOK
ON1yueHUe YeaeKuci02o 2asa.
Y Y " https://m.edsoo.ru/00ae027e
Kauvecmeennasn peaxyus na kapbonam-uou
IepBoHaYaIbHBIC TOHATHS 00
39** OpraHUYECKUX BEIECTBAX KaK O buomotexa LHOK
P https://m.edsoo.ru/00ae054e
COCMHEHHSAX yTIIepoja
bu6mmoteka 1IOK
40 Kpemuuii u ero coenuHeHust
P o https://m.edsoo.ru/00ae080a
Ilpaxmuueckasn paboma Ne 5. Pewenue
a* IKCNEePUMEHMATILHBIX 3404 N0 meme bu6mmoteka 1IOK
«Baoicuetiwue nememannol u ux https://m.edsoo.ru/00ae0Obf2
CcOeOUuHeHUs
Koutponbnasi padora Ne3 mo teme
49% B N pa bu6mortexa 1TOK
«BaxxkHeiilme HeMeTALIbI U HUX
https://m.edsoo.ru/00ae0e18
coeIUHEeHUs»
OO01mas xapakTeprucTUKa XUMHUYECKUX
43 3JIEMEHTOB — MeTauioB. MeTtaumueckas bubmoreka [TOK
CBA3b U META/UIMYECKas KPHUCTAJUINY eCKast https://m.edsoo.ru/00ae103e
peméTtka. OU3NYECKUE CBOWCTBA METAUIOB
XuMHUECKHE CBOMCTBA METAJUIOB.
ke . . budmorteka 1TOK
44 DNEKTPOXUMHYCCKUH PsII HAIIPSDKCHUN

MCTaJIJIOB

https://m.edsoo.ru/00ae1156
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O6mme crnocoOb! TOTyUYeHUs] METAIUIOB.
CrnaBbl. BeluncieHust no ypaBHEHUSM

bu6mmoteka 11IOK

45**
XAMHUYECKUX pEeaKluii, eCiu OJUH U3 https://m.edsoo.ru/00ae1156
PEareHTOB COICPKUT IPUMECH
16 Ny bu6moteka 1IOK
OHATHE O KOPPO3MH METAILIOB https://m.edsoo.ru/00ae1278
47 11 bubmorteka [JOK
elTOYHBIE METaJUTBI
https://m.edsoo.ru/00ael4b?2
48 o bu6mmoteka 11IOK
KCU/IBI U TUIPOKCHUJIBI HATPUS U KT
o P bl HATp https://m.edsoo.ru/00ael4b?2
49 [llenouHO3eMeNbHBIC METAIIBI — KaJIbIIHH 1 bu6mmoteka 1IOK
Maraui https://m.edsoo.ru/00ae15e8
50 B . bu6mmoteka 1TIOK
QKHEHIIe COeTMHEHIS KaJbIHs
" B https://m.edsoo.ru/00ae15e8
51 O0o0mIeHNe U CUCTeMaTH3alnsl 3HAHUI KM
5 JKécTtkocTh BOBI M CLIOCOOBI €& bu6mmoteka 1IOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
Tpaxmuueckasn paboma Ne 6 no meme
bu6mmoteka 1IOK
53* mMKE a () o
ecmkocmﬁ gocpl it aemocul ee https://m.edsoo.ru/00aelaed
yempaHeHust
N bubmoteka 1JOK
54 A
JHOMHHIH https://m.edsoo.ru/00aelc64
AMQoOTepHBIE CBOWCTBA OKCHIA U bubmorexa LIOK
55
THAPOKCHUIA https://m.edsoo.ru/00aelc64
56 % bu6moteka 11IOK
eIeso https://m.edsoo.ru/00ae1d86
57 Oxcunpl, ruapokcuasl u cosm xenesza (1) u bubmoreka 1JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0o0meHne 1 cUcTeMaTH3ansl 3HAHUI KM
. Ipaxmuueckas paboma Ne 7. Pewenue Bubmiorexa LIOK
59 IKCNEePUMEHMATILHBIX 340a4 N0 meme

«BaoicHetiuue memanivl U UX COCOUHCHUSN»

https://m.edsoo.ru/00ae3de8
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Beruucnenus mo YPpaBHCHUAM XUMUYCCKUX
peaKIIPIfI, €CJIn OJIMH U3 PCAarcHTOB JIaH B

bu6mmoteka 11IOK

60** 0 . 1
WSDBITKE HIH COZEP mlf fpuMecH https://m.edsoo.ru/00ae1750
BrlumcneHuss MaccoBO# 0N BBIXO1a
MPOyKTa PEaKIUK
61 O0001IEeHNE ¥ cCUCTEMAaTH3aLMA 3HAHUHA 1 KM
KonrponnbHasi pabora Ned4 mo teme
62* «Bakueiinme MeTALIBI H HX 1 KM
coeIUHEeHUS»
63 BemectBa u Mmatepualsl B MOBCEJHEBHOU 1 bubmioreka I[[OK
JKM3HHU YelIoBeKa https://m.edsoo.ru/00ae3f50
64 XUMHUUECKOE 3aTrps3HEHUE OKPYIKAFOIIEH 1 bubmorteka 1JTOK
cpenpl https://m.edsoo.ru/00ae4270
65 Poss xuMumn B pemIeHUH 3KOJIOTUY ECKUX 1 bu6mortexa 1TOK
npobiem https://m.edsoo.ru/00ae4270
66 PesepBHbIii ypok. O0001IeHNE U 1 bubmorteka 1TOK
cuUcTeMaTU3alus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBublii ypok. O0001IeHHE U 1 bubmorteka 1JOK
cUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHbIii ypok. O0001IeHNE U 1 budmorteka 1TOK
cUcTeMaTu3alus 3HaHUN https://m.edsoo.ru/00ad9ch2
OBLIEE KOJIMYECTBO YACOB I1O 68

I[TPO'PAMME
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