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COJEP)KAHUE OBYYEHUA
9 KUIACC

BemecTtBo 1 XuMH4YecKasi peaKkusi

Ilepnoguueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemeHrtos [l M.
MenneneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kajlvs, KalblUsi U HUX COECIMHEHUH B COOTBETCTBUU C
MI0JIOKEHUEM AJIEMEHTOB B llepuoanueckoil cucreme U CTpOEHHEM X aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBs3U. THUIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIIA KPUCTALUIMYECKON PEMIETKM M BHJA XUMHUYECKOU
CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHHMYECKHX BEIIECTB. XHWMHUUYECKHE CBOMWCTBA
BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KjaccaM HEOPraHMYeCKUX COETUHEHHH, TeHeThyecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUUECKUX peakuil 0 pa3Iu4HbIM MpHU3HAKaM (IO YUCITY U COCTaBy
YYacTBYIOIIMX B PEaKIUU BEIIECTB, IO TEIJIOBOMY J3(PQeKTy, MO0 H3MEHEHHUIO CTeleHen
OKHUCJICHUS XMMHUYECKHX 3JEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTajau3aropa). JK30- U
SHI0TEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPAaBHEHUSI.

[lonsitTne o ckopoctu xumuyeckoil peakuuu. [loHarue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakuusx. [loHsATHe O roMOreHHBIX M TreTeporeHHbIX peakuusax. llonsrue o
kartanuze. [loHsTHe o XuMHYeckoM paBHOBecHU. DakKTOpbl, BIHMAOIIME HA CKOPOCTh
XUMUYECKON PEAKIINHU U MOJI0KEHUE XUMHUECKOTO PAaBHOBECHSI.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIUTENIbHO-
BOCCTAaHOBUTENBbHON peakuuu. COCTaBlIEHHE YPaBHEHHMM OKHCIUTEIbHO--BOCCTAHOBHUTEIIBHBIX
peaxiuii ¢ UCIoIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust ANEKTPOTUTUYECKON AUCCOIMALNUA. DJIEKTPOIUTHI U HEAIEKTPOJIHUTHI. KaTHOHBI,
AHUOHBl. MeXaHu3M JHCCOLMALMM BEIIECTB C PA3NIMYHBIMH BHJIAMH XHMHUYECKOW CBS3H.
Crenens aucconuanuy. CUIbHBIC U C1a0ble AIEKTPOJIUTHI.

Peakuuu monHoro ooMeHa. YcioBHs MPOTEKaHUs peaklUUid MOHHOTO OOMEHa, MOJHbIE U
COKpall€HHbIE MOHHbIE ypaBHEHMs peakuuil. CBOWCTBA KUCJIOT, OCHOBAaHHUW M COJIEH B CBETE
Mpe/ICTaBICHU 00 3JIEKTPOJIUTUYECKON aucconuanuy. KadecTBeHHbIE peakiMy Ha HOHBL
[TonsiTue 0 TUAPOIU3E COJICH.

Xumuueckuii Ixcnepumenm:

O03HAKOMIIEHHE C MOJEISMHM KPHUCTALIMYECKUX PEIIETOK HEOPraHWYECKUX BEUIECTB —
METAJUIOB M HEMeTauioB (rpadura W ajamasa), CJIOXKHBIX BEIIECTB (XJIOpHJIA HATpus),
HCCIEA0BaHUE 3aBUCHUMOCTH CKOPOCTM XHMMHMUYECKOM peakUuMh OT BO3JACHUCTBHUS Pa3IMYHBIX
(akToOpoB, HCCIEIOBAaHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoLiecca AUCCOLUAINH
KHUCITIOT, IenouYedl U cojeil (BO3MOKHO HCIIOJIb30BAaHHE BHUCO MAaTepuasoB), MPOBEICHUE
OTBITOB, WJITIOCTPUPYIOLUIUX MPHU3HAKK NPOTEKAHUs peakuuid MOHHOro oOMeHa (oOpa3oBaHue
ocajJka, BBIJEJICHHE Tra3a, oO0pa3oBaHME BOJbI), OMNBITOB, MUIIOCTPUPYIOIIMX HPUMEpPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUi (FOpeHue, peakluu pasiokKeHUs, COCIUHEHUS),
pacro3HaBaHUE HEOPraHWYECKUX BEILIECTB C IMOMOINBI) KAaYECTBEHHBIX DPEAKIUI HAa HOHBI,
pELIEHNE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtajibl 1 MX cOeIUHEHHSA

OOmast xapakTepucTuka raisoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTEpHBIE
crereHd okucieHus. CtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOTE€HOB.
XUMHUECKHE CBOMCTBa Ha MpuMepe XJopa (B3auMOJEHCTBHE C MeTajulaMH, HeMeTallJlaMH,
menoyamu).  XnopoBojopod. CoisiHas KHUCIOTa, XUMHUYECKHE CBOWCTBA, IOJIydEHHE,
npuMeHenue. JleificTBue xjopa 1 XJI0pOBOJOPOJIa Ha OPraHU3M YeloBeKa. Baxknelmme Xiaopuist
U UX HaX0XIECHHUE B IPUPOJIE.



OOmast xapakrepuctuka 531eMeHTOB VIA-Tpynmbel. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHne M (hu3NYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOAa M Cepbl. AJUIOTPOTHBIE MOIU(PHUKAIMN KHCIOPOJIa U cepbl. XMMHUYECKHE CBOWCTBA
cepel. CepoBOJOpOJ, CTpoeHHE, (U3NYECKHEe M XUMHUYECKHEe CBOMCTBAa. OKCHIBI CEphl Kak
MPEICTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHYECKHE CBOWMCTBA
(oOmme Kak MpPENCTaBHTENS Kilacca KHUCIOT M CIeHu(HUecKhe). XUMHUYECKHE peaKIuH,
JeKalue B OCHOBE IIPOMBILIUIEHHOIO croco0a MOJydeHHs cepHo Kkuciotel. IIpumenenue
cepHoM KucaoThl. Conu cepHOM KUCIOThI, KAUECTBEHHAsI peaklus Ha cynb(aT-uoH. Haxoxaenue
ceppl U €€ COeAMHEHUH B MpHUpoae. XHUMHMUYECKOE 3arpsi3HEHUE OKpYXKAloIel cpelibl
COCIIMHEHUSIMH Cepbl (KHUCIOTHBIE IOXAW, 3arpsS3HEHUE BO3IyXa M BOJOEMOB), CIIOCOOBI €ro
MpeI0TBpAILEHUSI.

OOmass xapaktepuctuka syeMeHTOB VA-rpynnbel. OcoOE€HHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHUsA. A30T, pacHpocTpaHeHHWe B TNpupoae, Gusnueckue u
XUMHUecKue cBoiicTBa. KpyroBopoT azora B mpupojie. AMMHaK, ero pu3nyecKue u XUMHUUYECKUe
CBOMCTBa, NMoy4eHue U npumeHeHne. Com aMMOHHUS, UX (U3NYECKUE U XMMHUYECKHE CBONCTBA,
npuMeHeHne. KauecTBeHHast peaknys Ha MOHBI aMMOHUS. A30THas KUCJIOTa, €€ IOJIYy4YEeHUE,
¢usznueckue M XUMHYECKHE CBOIicTBa (0OlIMe KakK TMpeAcTaBUTENs Kiacca KHCIOT U
cnenuduueckue). lMcnoap3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MHUHEPAJIbHBIX
yaoOpeHuii. XuMHUUYECKOe 3arpsi3sHEHNE OKPYKAIOIIEH Cpelbl COSTUHEHHUSIMHU a30Ta (KUCIOTHBIS
JOKIM, 3arps3HEHHE BO3JyXa, MOYBbI M BOA0EMOB). Docdop, amioTponHble MOAUPHUKAIII
docdopa, duznueckue u xumuyeckue cporctBa. Okcun docdopa (V) u docopHas kucnora,
(dbu3uvecKkne W XUMHUYECKHE CBOWMCTBa, mojiyueHue. Mcmonb3oBanue ¢ochaToB B KavyecTBE
MHHEPAJIbHBIX YI00pECHH.

O6mrass xapaktepuctuka snemMeHTOB |V A-rpynmel. OCOOCHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTENICHU OKHCICHMS. YTJIEpO, aJUIOTPOIHbIE MOAU(PHUKALIUY, PACIIPOCTPAaHEHHE B
npupoie, puznyueckne U XMMUYECKrue cBoicTBa. AncopOiusa. KpyroBopotT yriepona B mpupo/e.
Oxcunpl yriepoja, ux pu3nyeckue U XUMHUYECKHUE CBOMCTBA, NEMCTBHUE HA KUBbIE OPraHU3MBI,
HOJIy4eHHE U IPUMEHEHHE. DKOJIOTHYEeCKHe MpoOieMbl, CBsi3aHHbIe ¢ okcuaoM yriepona (1V),
TUNoTe3a I00aabHOrO MOTEIJICHUs KIuMarta, MapHUKOBbIM 3¢ ¢ekT. YroapHas kKuciaora U eé
coiM, UX (U3MYeCKHe W XMMHUYECKHE CBOMICTBA, MOJydyeHHMEe M INpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHar-uoHbl. Mcmonb3oBanue  kapOoHaToB B ObITY, MEAMLUHE,
IIPOMBIIIIEHHOCTH U CEJIbCKOM XO3HCTBE.

[lepBoHauanbHble NOHATUS 00 OPraHMYECKUX BELIECTBAX KaK O COCIMHEHMSX YyIiiepoja
(MeraH, 5TaH, STWIEH, aleTW/IEH, 3TaHOJ, IJMLEPHH, YyKCycHas kuciaora). I[IpupoaHsie
UCTOYHHUKH YIJIEBOJOPOJOB (YroJyib, HPUPOAHBIA ra3, He(dTb), MPOAYKTHI HX IepepaboTKu
(OeH3uH), UX poJib B OBITY U IPOMBILUIEHHOCTH. [IoHATHE 0 OMOJIOTHYECKN BaXKHBIX BELIECTBAX:
KHUpax, Oenkax, yrieBoJaXx — W HX POJM B JKM3HM ueloBeKa. MarepuanbHOE eIUHCTBO
OpPraHMYeCKUX U HEOPraHMYECKUX COCAUHEHUI.

Kpemuuii, ero ¢usznyeckue M XUMHUECKHE CBOWCTBA, MOJyYeHHE M TPUMEHEHHE.
Coenunenus kpemHuss B mpupone. OOmwue mpenactaBieHus o6 oxcuae kpemuus (I1V) u
KpeMHHEBO kucnoTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJI0, LEMEeHT, OeToH, xene300eToH. [IpoGnembl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIBHBIX MaT€PUaIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

u3yueHre o0pa3lloB HEOPraHMUYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAKLUi Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB UX NMPOTEKAHUS, OIBITHI,
oTpakarolye (U3NUYECKUe U XUMHUYECKUE CBOMCTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOXXHO
UCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMJIEHHE C OOpaslamMu XJIOpUAOB (TaJOTreHHJIOB),
O3HaKOMJIEHHE ¢ oOpa3uamMu cepbl M €€ COECOUHEHUSMH (BO3MOXKHO HCIOJb30BaHUE
BUJCOMATepUalioB), HaOdrofeHHe mporecca oOyrJIMBaHUS — caxapa IOJA  JeicTBHEM
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KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI, U3y4EHHE XMMHUYECKUX CBOWCTB pa30aBIIEHHON CEpHOM
KHCIIOTBI, TIPOBEJICHIE KAYECTBEHHOUN peaknuu Ha Cynb(ar-woH W HAONIOJCHUE TMpH3HAKa e
MPOTEKaHMsI, O3HAKOMJICHHE C (PU3UYECKUMHU CBOMCTBaAMH a30Ta, (ocdopa u ux coeruHeHUU
(BO3MOXKHO HCIIOJIb30BaHHE BUJEOMATEPHAJIOB), 00pa3liaMu a30THBIX U (HocHOpPHBIX YA0OpEHHIA,
MoJy4eHue, coOupaHue, pacro3HaBaHME ¢ H3yYEHHWE CBOWCTB aMMHaka, MPOBEJCHUE
KAUeCTBEHHBIX peakuuid Ha HOH aMMOHUA U Qocdar-HOH W H3YYCHHE NPHU3HAKOB UX
MIPOTEKAHUSI, B3aUMOJICICTBUE KOHLIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
WCIIOJIb30BAHUE BHUCOMATEPHUATIOB), U3YYCHHE MOJENICH KPUCTALIMYECKUX PEIIETOK animasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCcOpOIMU PACTBOPEHHBIX BEIICCTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTUBOTA3a, MOJyYeHUE, COOMpaHue, paclio3HaBaHUE
Y U3y4YEHUE CBOWCTB YTJIEKHCIIOTO Ta3a, MPOBEJICEHWE KAaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHBI M W3Y4YCHHE TMPU3HAKOB HX TMPOTEKAaHUs, O3HAKOMJIEHHWE C MPOIYKIIHEH
CUJIMKATHON TMPOMBIIIJIEHHOCTH, PElIeHNEe SKCIIEPUMEHTAIBHBIX 3a1a4 1o Teme «Baxuenmive
HEMETAJIJIbl U UX COCTUHEHUSD.

MeTaJiibl M X COEIMHEHUSA

OO0mrast XapakTepuCTUKa XUMHUYECKHX OJJIEMEHTOB — METAUIOB HAa OCHOBAaHWUU WX
noJioxxeHud B [lepuoandeckoi cucreMe xumuyeckux snemeHtoB . . MenpeneeBa u CTpoeHUs
atomoB. CTpoeHHMe MeTauioB. MeTaumueckas CBsI3b M METATMYECKas KpPUCTaJUTMYecKast
peméTKka. OJIEKTPOXUMUYECKUN pAl HanpsDKEHUM MeTaioB. DHU3MYECKME W XUMHYECKHE
cBoiicTBa MeTauioB. OOmue crnocoOsl MoydeHusi MeTaioB. [oHATHE O KOPPO3WU METAILIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI KX OT KOppo3uu. CruiaBsl (CTalb, YyT'yH, TIOPATIOMUHIHN, OpOH3a) 1
UX MPUMEHEHHE B OBITY U MPOMBIIILIEHHOCTH.

[[lenounbie MeTasuibl: ToJiokeHUe B [lepronueckoil cucteMe XUMUYECKHUX 3JIeMeHTOB /1.
N. MengeneeBa, CTpOCHUE UX aTOMOB, HaXOXJEHHE B Npupoje. OPU3NYECKHE U XUMUUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUABI U THAPOKCUABI HaTpud U Kanud. [IpumeHenue
LIEJ0YHBIX METAJUIOB U UX COETMHEHUI.

[[lenoyHO3eMENbHBIE METAIBI MAarHUM W KalblMil: moJioxkeHue B [lepuoaunyeckoii
cucteMe xumuueckux snemeHToB JI. M. MenpneneeBa, cTpoeHMe UMX aTOMOB, HAXOXJCHHE B
npupojie. Gusnyeckne 1 XMMUYECKHE CBOMCTBA MAarHus M Kajablusa. BaxxHelnme coequHEeHUs
Kanpus (OKCHUII, TUIPOKCU], coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMunMil: nosioxenue B Ilepuonnueckoil cucrteMe XuMHYecKux sineMeHtoB J[. .
MeneneeBa, CTpOCHHE aTOMa, HaxoJeHue B npupoae. duznueckue U XMMUUECKHE CBOMCTBA
anmoMuHHSA. AM(OTEpHBIE CBOMCTBA OKCUIA U THUIPOKCH/IA AITFOMHHHSL.

Kenezo: mnonoxenune B Ilepumonnueckoid cucreme XuMuueckux snemeHtoB J[. .
MeneneeBa, CTpO€HHE aTOMa, HaxoJeHue B npupoae. Gusznueckue U XMMHUUECKHE CBOICTBA
xene3a. Okcunel, ruapokcunsl u conu kenesa (Il) u xenesa (l1l), ux cocras, cBoiicTBa u
MOJIy4YEeHHE.

Xumuueckuii Ixcnepumenm:

O3HAKOMJIEHHE C O00pa3laMl METaNIOB M CIJIABOB, HUX (PU3UYECKHMMH CBOWCTBaMH,
M3Y4YEeHHE PEe3YNbTaTOB KOPPO3UH METANIOB (BO3MOXKHO HCIIOJNB30BaHHE BUACOMATEPUATIOB),
0COOCHHOCTEN B3aMMOJICHCTBHS OKCUAA KANbIHsI U HATPHUS C BOAON (BO3MOKHO HCIIOJIb30BAHUE
BHUJICOMATEPUAJIOB), HWCCIEIOBAaHHE CBOMCTB KECTKOW BOJBI, TpOIlECCa TOPEHUS JKeleza B
Kucmopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEPHUANOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KaJjbIHs, allOMUHUA, [IWHKa, xkene3a (I1) u xenesza
(1), memu (1), HaOnrOIEHNE U OTIMICAHUE TPOIIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATpHS,
Kalusl U KaJblusg (BO3MOXHO HCIOJIh30BaHUE BUACOMATEPUATIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aTFOMHHUS U THUIPOKCUA [IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/a4 10
TeMe «BaxxHeline MeTauibl U UX COSTUHEHUS».

XuMHus M OKpPY:KaOIas cpeaa



BemectBa n martepuainsl B MOBCEIHEBHOW >KU3HU YelloBeka. be3zomacHoe MCHoJib30BaHUE
BEIIECTB M XUMHUYECKHX peaknuii B ObITy. llepBas moMomb MpU XUMUYECKHX O0XKOTaxX |
OTpPABJICHUSIX.

XUMHUECKOE 3arpsi3sHEHUE OKPYKAOIIEeH cpebl (MpeaeinbHas 10nycTuMasi KOHIEHTpaIus
Bemects, najiee — [1JIK). Poias xumun B perieHnn 3K0JI0THYECKUX MPOoOIeM.

Xumuueckuii Ikcnepumenm:

n3ydeHre 00pa3oB MaTepHAIIOB (CTEKIIO, CINIABBI METAJUIOB, TOJIMMEPHBIC MATEPHAJIBI ).

Meoscnpeomemmoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSI3€H MpU U3YUYEHUHM XUMHUHU B 9 Kilacce OCYIIECTBISACTCS
Yepe3 HCMOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHUNM, TaK U TOHSTHH,
SIBJISTFOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSTHUS: HAay4YHBIM (hakT, TUMOTE3a, 3aKOH, TEOpHS,
aHalM3,  CHUHTE3,  KiIaccuukanus,  TMEePUOJUYHOCTh,  HAOMIOJACHUE,  DKCIEPUMEHT,
MO/ISTUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHHUE, MAPHUKOBBIN A((HEKT, TEXHOIOTHsI, MAaTEPHAIIBI.

®dusmka: Marepus, aroMm, DdJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ, W30TOIBI,
PaIOaKTUBHOCTh, MOJIEKYJa, DJJEKTPUYECKUH 3apsij, TMPOBOJHHUKH, TOJYIIPOBOIHUKH,
TUDJIEKTPUKH, (DOTOIIEMEHT, BEIIEeCTBO, TENO, 00bEM, arperaTHoe COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PacTBOPHUMOCTh, KPHCTAIIMYECKAsh PEMIETKA, CIUIaBbl, (U3WYECKHUE BEITUYUHBI,
€IMHUIBI U3MEPEHUsI, KOCMUUYECKOE TTPOCTPAHCTBO, TUIAHETHI, 3BE3/161, COTHIIE.

buonorus: ¢otocunTes, apixanue, Ouocdepa, 3KocucTEMa, MUHEpalbHbIE YI00peHus,
MHKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MMTATEIHHBIE BEIIECTBA.

l'eorpadusa: armocdepa, rumpochepa, MuUHEpalbl, TOPHBIC TOPOABI, IOJIC3HBIC
HCKOIaeMbl€, TOILIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOrPaMMbl OCHOBHOTO 00Iero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0JIe O0OYUCHHSI XMMHUU B SIIMHCTBE YYCOHOM M BOCIMTATEIbHOW JCATSILHOCTH B
COOTBETCTBUU C  TPAIUIMOHHBIMH  POCCHMCKUMH  COLMOKYJIbTYPHBIMH U  JIyXOBHO-
HPaBCTBCHHBIMU I[EHHOCTSIMH, MPUHATHIMA B OOIIECTBE MpaBHJIAMUA M HOPMAaMH TOBEICHHS U
CII0COOCTBYIOT IIPOLIECCaM CaAMOIIO3HAHUS, CAMOPA3BUTHS M COLMATM3ALIH 00yYarOINXCSL.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO¥ MO3MTHBHBIX [IEHHOCTHBIX OPUCHTAIMH M PACIIMPEHHE OIbITA JCATSIBHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHUS XMMHUYECKOW HAyKH B JKM3HHM COBPEMEHHOrO OOIIecTBa,
CIIOCOOHOCTH BJAJETh JIOCTOBEPHOW MH(OpMALUEH O MEePEeIOBhIX IOCTHKCHUSX M OTKPBITHUSAX
MHUPOBOIM M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOWCTBE
MUpa 1 00IIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NPEJCTABICHUS O COIMAIBHBIX HOPMax M MPaBHJIaX MEKJIMYHOCTHBIX OTHOIICHHH B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  MOJIC3HOM,
y4eOHO-UCCIIeI0BATEIbCKON, TBOPYECKOW W APYIMX BHIAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HON COBMECTHOM JIESITENbHOCTH TPH BHITIOJIHEHUH YIeOHBIX, TO3HABATEIbHBIX 3a/1ad,
BBINTOJTHEHUN XHMHUYECKHX JKCIIEPUMEHTOB, CO3JaHHHM YYEOHBIX IPOCKTOB, CTPEMJICHHUS K
B3aMMOIIOHUMAHHUIO W B3aMMOIIOMOIIN B IIpOIlecCe ITOM ydeOHOW AeATEIbHOCTH, TOTOBHOCTH
OLIEHMBATh CBOE TOBEICHHE M TOCTYNIKH CBOMX TOBapuIIEH C IMO3WIUH HPABCTBEHHBIX H
MIPaBOBBIX HOPM C y4ETOM OCO3HAHHSI MOCIIEACTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33DEHYECKHE  MNPEACTABICHHUS O  BEHNIECTBE W  XUMHUYECKOM  PeakIuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKd W COCTABISIOIINE OCHOBY IS
NOHUMAHUSl  CYIIHOCTH HAY4YHOM KapTUHBI MHpa, MpPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPHPOIbI, B3aUMOCBA3AX UYEIIOBEKA C MPHPOTHOM Cpeloi, 0 poiH
XUMUH B TIO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTeJIbHBIE MOTHBBI, HAINlPAaBJCHHBIC HA IOJy4YE€HHE HOBBIX 3HAHUH IO XHMHH,
HEOOXOMMBIE ISl OOBSCHEHUS HAOIIOJAaeMbIX NPOIIECCOB U SBIICHHI, IT03HABATEIBHOM,
MH(QOPMAIIMOHHOW U YHUTATENbCKOH KYJIbTYpPBI, B TOM YHCJIE HABBIKOB CAMOCTOSATEIILHON pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JINTEPaTypOH, JOCTYNHBIMH TEXHHYECKHMMHU CpPEACTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHHUIO M TO3HAHHMIO, JIFOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIEIOBATENBCKON NEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHUE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY 370POBEIO,
YCTAaHOBKM Ha 3/I0POBBIH 00pa3 JKW3HHW, OCO3HAHUE IIOCICACTBHIA W HENPHITHE BPEIHBIX
NPUBBIYEK (YIIOTPEOIEHUS AJIKOTOJIS, HAPKOTHUKOB, KYpeHHs), HEOOXOAWMOCTH COOJIONCHHS
npaBwI 0E30MaCHOCTH TMpU OOpAaIleHHH C XMMHYSCKHMHU BEIIECTBaMH B OBITY M peajbHOM
KHU3HU;

5) TpyA0BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUSHHIO MPOo(ecCuil U Tpy/aa pa3IMuHOrO Poja, yBaKEHHE K
TPyAy W pe3yiabTaTaM TpPYAOBOH JESTEIBHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMEHEHHUS
NpeAMETHBIX 3HAHWH 10 XHMHH, OCO3HAHHBIM BBIOOD WHAWBUAYAIBHOW TpPaeKTOPUHU
NPOJIOJDKEHHsST 00pa30oBaHUS C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMUH,



0OIIECTBEHHBIX MHTEPECOB M MOTPeOHOCTEH, ycrmeurHoi nmpogecCHOHaIbHON AEATEIHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTh a/IallTUPOBATHCS B IPOPECCHOHATIBHOM cpere;

6) IK0JI0rHYECKOT0 BOCTIUTAHHUS:

HKOJIOTUYECKHU IIeNIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK MCTOYHUKY KH3HH Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOro U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3UYECKOMY M IICUXUYECKOMY 30POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUJl OE30MAaCHOT0 MOBEACHUSI IPU paboOTe C BEILIECTBAMHU,
a TaKKe B CUTYalLUAX, YTPOKAIOIIKX 370POBbIO U KU3HU JIIOJIEH;

CIOCOOHOCTH TPUMEHSTH 3HAHWA, MOJy4aeMble NMPH HM3YyYCHUH XHMHHU, IS PEIICHHS
3a7a4, CBSI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPENOH, ISl MOBBIIIECHUS YPOBHS 3KOJIOTMYECKOM
KYJIbTYpPbI, OCO3HAHHUS ITI00ATLHOTO XapakTepa HKOJIOTMUYECKUX MPpoOIeM U MyTel UX pelieHUs
MOCPEJCTBOM METO/IOB XMMHMH, SKOJIOTMUECKOTO MBIIIJICHUS, YMEHHSI pyKOBOJICTBOBATHCS UM B
IT03HABATENbHOM, KOMMYHUKATUBHON U COLMAJIBHON ITPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampenMETHBIX pe3yNbTaTOB BBIIEISAIOT 3HAUMMBbIE JUIsI (POPMUPOBAHUA
MHPOBO33pEHHUs OOlIeHaYyYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUI, TUIOTe3a, (aKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U APYIroe.), KOTOPhIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI M3 ATUX MPEIMETOB (OPMUPOBATH MPEJICTABICHUE O
LIEJIOCTHOM HAay4yHOM KapTHHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (I10O3HAaBATEJIbHbIE,
KOMMYHHMKATHBHBIE, PEryJsTUBHBIE), KOTOpbIe obOecrneunBaroT (HOPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOU eI TeIbHOCTH.

Ilo3naBaTenbHbIEe YHHBeEpPcaIbHbIe YueOHbIe el CTBUSA

ba3oBrble 1ornueckue 1eMCTBUSA:

YMEHUSI HCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS NPH OCBOCHHM 3HAHMM:
pacKpbIBaTh CMBICT XMMHUYECKUX TMOHATHH  (BBIIEIATH WX XapaKTEpHbIE IPHU3HAKH,
yCTaHaBIMBATh B3aMMOCBS3b C JIPYIrUMH MOHATUSMU), UCIIOJIb30BAaTh MOHATHUS A7 OOBSICHEHUS
OTIENbHBIX (DAaKTOB U SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEpUU IS Kiaccuukanuu
XUMHUYECKUX BEIIECTB M XMMUYECKHUX PEAKINi, YCTaHABINBATh IPUYNHHO-CIIEICTBEHHBIE CBS3H
MeXay 00BEKTaMU U3YYEHHUs, CTPOUTH JIOTHUECKUE pacCyX1eHus! (MHAYKTUBHBIC, 1€ TyKTUBHbIC,
10 aHAJIOTUH), JIeJIaTh BBIBOJIBI U 3aKIIIOUYCHHUS;

yMEHHE MPUMEHSITh B MPOIECCe MO3HAHUS MOHATUS (IIPEAMETHBIC U METAIPEAMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, HCIOJIb3yeMble B XHMHH, MPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMble B XUMHH MOJICIbHbIE MPEACTABICHUS — XUMUYECKHI 3HAK (CUMBOJI 3JIEMEHTA),
xuMHuueckas ¢opMyla U ypaBHEHHE XMMHUYECKOW peakuuu — TMpU pelIeHHd YydeOHO-
MO3HABATENbHBIX 33/la4, C Y4YETOM HTHUX MOJEIBHBIX IPEJACTaBICHUN BBISBIATH U
XapaKTepH30BaTh CYLIECCTBEHHbIC MPU3HAKH M3Yy4aeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEaKLUl, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbBIE CBSI3H U
MIPOTUBOPEUHS B U3y4aeMbIX MIPOLECCAX U SABICHUSIX.

Ba3oBble nucciieqoBare/ibCKue AeiCTBHA:

YMEHHE HCIIOJIb30BaTh IOCTABJIEHHBIE BOIPOCHl B KaYeCTBE MHCTPYMEHTA IO3HAHUSA, a
TaKke B KauyecTBE OCHOBBI JUId (POPMHUPOBAHMS THUIOTE3bl MO MPOBEPKE INPaBUIBHOCTH
BBICKa3bIBAEMBIX CYXICHUN;

NpUOOpeTeHNe OMbITa MO IUIAHWPOBAHHUIO, OPraHM3allMM U MPOBEACHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOMIOAATh 32 X0JI0M IpoIiecca, CaMOCTOSITEIbHO MTPOTHO3UPOBATh €TI0
pe3yiabTat, (opMyIHpoBaTh 000OIIEHHS U BBIBOJBI IO pe3ylbTaTaM NPOBEAEHHOIO OIBITA,
HCCIIEIOBAaHUS, COCTABIATh OTYET O MPOAETIaHHOM padoTe.

Padora ¢ undopmanueii:

yMeHUE BBIOMpaTh, aHATU3UPOBATh U HHTEPIPETUPOBATH MH(DOPMAIMIO PA3TUUHBIX BUI0B
1 (OpM TNpe/ICTaBIICHHS, TOTYIaeMYI0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJIIpHAast TUTeparypa
XMMUYECKOTO COJIepKaHUs, CIpaBOYHbIE MocoOus, pecypchl VHTepHeTa), KpUTHYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMAIIUIO;



yMEHHUE IPUMEHATH PAa3IMUHbIe METOIBI U 3aIPOCHI MPH TOUCKE U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOILIUX JaHHBIX, HEOOXOAUMBIX JUISI BHITIOJHEHUS YIEOHBIX U TO3HABATEIBHBIX 33/1a4
OTIPENCNIEHHOTO THITA, MPHOOPETEHHUE ONbITA B OOJACTH WCIOJIB30BaHUS HH(POPMAIIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHI, OBJIAJICHUE KYIbTYPO aKTUBHOT'O MCIIOJIB30BAHHS PA3TUUYHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIBHYIO (OpPMY IpenCTaBICHUS
nHGOpMAMK W WILIIOCTPUPOBATH pPEHIAEMBIC 33/1a4d HECJOKHBIMH CXEMaMH, IHarpaMMaMH,
apyrumu popmamu rpaduku U KX KOMOHMHALIUSAMM,

yYMEHHUE HCIIOIb30BAaTh U AHATU3UPOBATh B Ipolecce y4eOHOW M HCCIEIO0BATENbCKOM
NEeATeTbHOCTH HH(OPMAIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO XO3SHUCTBA U TPAHCIIOPTA
Ha COCTOSHUE OKPYXKaroIlel NPUPOJHON CPEIb.

KoMMyHuUKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIe el cCTBHA:

YMEHHsSI 3aJaBaTh BOIpOCHl (B XoJe Auanora M (Wiau) AMCKYCCHMH) N0 CYIIECTBY
oOcyxmaemMoii TeMbl, (HOPMYIHPOBATH CBOM TIPEIJIOKEHHUS OTHOCHUTEIFHO BBITIOJTHEHUS
MpEeJI0KEHHOM 3a1a4H;

YMEHUS IPEICTABIIATh MOJTyYeHHbIE Pe3yIbTaThl MO3HABATEIHHOMN JEITETBHOCTH B YCTHBIX
U TIMCBMEHHBIX TEKCTaxX; JeNlaTh TMPE3CHTALUI0 PEe3yJIbTaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCIIEpUMEHTa (71a00paTOPHOTO OMBITA, JAaOOPATOPHON PabOTHI MO WMCCIIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW TO3HABATEILHOU H
HCCIIEIOBATENIbCKON AEATEeIbHOCTH MpPU PEIIEHUH BO3HMUKAIOMIMX MpoOJieM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB M COTJIacoBaHMs MO3UIMM (0OCyXkaeHHs, OOMEH MHEHHUSMHU, «MO3TOBbIE
IITYPMBI», KOOPAWHAIMSI COBMECTHBIX JICHCTBHM, OIpe/elieHIe KPUTEPHEB TI0 OI[EHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U IpyTrue).

PeryasiTuBHble YHHBepPcaJibHble yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITENIbHO ONpPENENATh LEeTU AEATEeIbHOCTH, TIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJMPOBaTh U NpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTH, BBIOMpATH
Haubosnee A EKTUBHBIE CHOCOOBI  pemieHUs Y4eOHBIX W IIO3HABATENBHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJISITh WM KOPPEKTUPOBATh MPEIJIOKEHHBIH aITOPUTM JEHCTBUIl MpHU
BBITIOJIHEHUH 3aJaHUil ¢ Y4€TOM TMOJY4YEeHHsS HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUAX, OLEHUBATh COOTBETCTBHE MOJIYYCHHOIO pe3ysbTaTa 3asBJICHHON LENH,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIpelaraéMble B YCIOBUU 3aJaHUN.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX pe3ylIbTATOB [0 OCBOCHHIO O0S3aTENbHOTO COAEPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW QenepanpHOil paboueld mporpaMMoii, BBIIEISIOT: OCBOEHHbBIC
oOy4arolMMuUCsl Hay4HbIE 3HAHUS, YMEHHMs U CIOCOObI JeHCTBUH, crenupuyeckue s
npeaMeTHoil obmactu «XUMHUS», BUIBI ACATEIBHOCTH MO MOJYyYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIpETAINH, TPEOOPa30BaHUIO U MPUMEHEHHUIO B PA3IHUHBIX Y4EOHBIX U HOBBIX CUTYalIUAX.

K koHy obydeHnus B 9 kjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIOUINXCA YMEHHI:

® pacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKHX TMOHSATHI: XUMHUYECKUN DIEMEHT, aTOM,

MOJIEKyJIa, UOH, KAaTHOH, aHHOH, MPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTb,
ANEKTPOOTPHUIATENLHOCTh, CTENEHb OKUCICHMS, XMMHUYECKas peaklHs, XuMUdecKas
CBSI3b, TEIUIOBOU 3((EKT peakluu, MOJb, MOJSIPHBIA 00BEM, PacTBOp, HIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, 3JNEKTPOJIUTUYECKAs JAUCCOLMAIMS, peakU HOHHOIO OOMeHa,
KaTaJln3aTop, XMMHUYECKOE paBHOBEcHe, OOpaTuMble W HeoOpaTUMblEe pEaKluHy,
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUH,  OKHUCIHUTENb,  BOCCTAaHOBUTEIb,
OKHCIIEHHE€ M BOCCTaHOBJIEHHE, AJIOTPONHs, aM(OTEepHOCTb, XUMHUYECKasi CBA3b
(KoBalieHTHAsi, HMOHHAs, MeTaJuIM4yecKas), KpUCTAJUTMUecKas pemeéTka, KOppOo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XHUMHUYECKOW pEaKIMH, MpeaesibHO JIOIycTUMast
koHueHTpauus [1JIK BemecTna;

® WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATHH W MPUMEHATH ITH

MOHATHS MPU ONMKMCAHUU BEIIECTB U UX MPEBPAICHHIA;
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UCIOJb30BaTh XUMHYECKYI0O CHMBOJIMKY JJISI COCTaBJIE€HUS (OpPMya BEIIECTB U
YPAaBHEHUN XUMUUYECKUX PEAKLIHIA;

ONpENENATh BAJEHTHOCTh M CTENEHb OKHUCIEHHUS XUMHYECKHX DJJIEMEHTOB B
COEIMHEHUSAX pa3JIM4YHOIO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K ONpEACIEHHOMY
KJIaccy coeAuHEeHU# 1o (opmyrnaMm, BUJ XUMUYECKOW CBSI3M (KOBAJICHTHAsl, MOHHAs,
MeTaJlyIn4yecKasi) B HEOPraHWYECKUX COEJMHEHUSX, 3apsd]l HOHA IO XUMHYECKOH
(dopmyne, xapakTep cpeasl B BOJHBIX PAaCTBOPAaX HEOPraHHMUECKUX COCAWHEHHH, THII
KPUCTAJIMYECKON PEIIETKY KOHKPETHOTO BELIECTBA;

packpsiBaTh cmbica [lepuoaunueckoro 3akona [[. M. MenzaeneeBa u 1eMOHCTPUPOBATH
€ro TIOHMMAaHHe: OTHCHIBATH U XapaKTepu30BaTh TabamuHyo Gopmy Ilepuommaeckoii
CUCTEMBbl XMMHUYECKHUX DJIEMEHTOB: pa3iMyaTh MOHATHUSA «TJaBHas mnoxarpynmna (A-
rpynna)» u «mnobounass noarpynna (b-rpymnma)», maneie u OoJbLIME MEPUOJIBI,
COOTHOCUTh 00O3HAYeHHUs, KOTOpPbIE HMEIOTCA B MEPUOAUYECKOM Tabmuie, ¢
YHUCIIOBBIMHM XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMMUYECKUX JIEMEHTOB (COCTaB U
3apsn sapa, o0Ilee YUCio 3JIEKTPOHOB U paclpeesIeHue UX MO AIEKTPOHHBIM CIIOSIM),
OOBSACHATH 0OLIME 3aKOHOMEPHOCTM B W3MEHEHUU CBOWCTB DJIEMEHTOB M HUX
COEIMHEHUI B IpeJesax MajblX NEPUOJOB U TJIaBHBIX MOJATPYII ¢ YYETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATH XUMHYECKHUE IEMEHTHI, HEOPraHNYeCKHe BEIIeCTBA, XUMHUECKHE
peakiuu (10 YHUCIY M COCTaBY y4YacTBYIOIIMX B PEAKIIMH BELIECTB, MO TEMIOBOMY
3¢ deKTy, 10 N3MEHEHUIO CTeNeHEeW OKUCICHHSI XUMHUECKUX 3JIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME M crHeuuduuecKkue XUMHYECKHe CBONCTBA
IIPOCTBIX U CIOKHBIX BEILECTB, NOATBEPKasi ONUCAHUE IPUMEPAMH MOJIEKYIISPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEaKIIHIA;

COCTaBJISITh YPABHEHUS AJIEKTPOJUTHUECKON JUCCOLMAIIMU KUCIIOT, IIEJI0YeH U COJIeH,
MIOJIHBIE M COKpAIIEHHbIE YPABHEHUS peaKkiMil HOHHOTO 0OMEHa, YpaBHEHUS peaKiuii,
MOJATBEPXKJAIOIINX CYIIECTBOBAHHME TI'€HETHMUYECKOHW CBSI3M MEXAY BElIeCTBaMU
pa3IUYHbIX KJIACCOB;

pacKpeIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN IOCPEACTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO OajlaHca ATUX PEaKLIMA;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOXKHOCTHU
IIPOTEKaHMsI XUMUYECKUX ITPEBPAILEHUI B pa3IMYHbIX YCIOBHUSAX;

BBIUUCIIATH OTHOCUTENBHYIO MOJIEKYJIIPHYIO M MOJIAPHYIO MacChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO IeMEHTa 10 (hopMysie COeAMHEHUs, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBoOpe, NPOBOAUTH PACUYETHI [0 YPAaBHEHUIO XMMUYECKON peakiui;

coOiogaTh IpaBUa I0JIb30BAHMS XMMMYECKOM TOCyAoH u  J1a00opaTOpHBIM
0o0OpyJOBaHUEM, a TaKXKe MpaBuiIa OOpallleHUs] C BEIIECTBAMHU B COOTBETCTBUM C
UHCTPYKLHUSAMU 10 BBIIOJHEHUIO Ja00PaTOPHBIX XMMHUYECKHX OIBITOB 10 MOIYYCHHIO
U coOMpaHMIO ra3000pa3HbIX BEUIECTB (aAMMHUAKa U YIJIEKUCIIOTO ra3a);

IIPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE KAaUECTBEHHBIN COCTAB PAa3IMYHBIX BEIECTB!
pacro3HaBaTh ONBITHBIM IyTEM XJIOpUI-, OpoMHI-, MOIUA-, KapOoHat-, (ocdar-,
CUJIMKAT-, Ccyab(ar-, THIPOKCUA-UOHBI, KAaTHOHbl aMMOHHS W HOHBI HM3y4YEHHBIX
METaJJIOB, IPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAaX HEOPraHMYECKUX BEILECTB;
IIPUMEHATh OCHOBHBIE OIEPALUU MBICIUTEIBHON NEATENbHOCTH — AHAIW3 M CHHTE3,
cpaBHeHHe, 00O0OIIeHHe, CHCTEeMaTU3allUI0, BBIIBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3€M — JUI1 M3Y4YEHMsI CBOMCTB BEIECTB U XMMHUYECKUX PEAKLUH, €CTECTBEHHO-
Hay4YHble METOJbl TIO3HAHUS — HAONMIOAEHHWE, HW3MEpPEHHEe, MOJIEIMPOBAHUE,
9KCIEPUMEHT (PEaJIbHBIN U MBICICHHBIN).



TemaTnueckoe IIIaHUPOBAHUE

9 kiacc
ONEeKTPOHHBIE
Ne Tema ygeOHOTO Komuue | [lestenbHOCTh yuuTens ¢ | UudpoBbie
n/m | 3aHATHA CTBO y4eToM paboueit 00pa3oBaTeIIbHbIE
4acoB IPOrpaMMbl BOCIIUTAHUSL | PECYPCHI
[ToBTOpenue u yriybieHne 3HaHUN OCHOBHBIX Pa3/ieioB Kypca § Kiacca
[Tepunoanueckuit 1 -popMHUpOBaTH
3aKOH. MHPOBO33pEHYECKUE
Ilepuoauueckas 1l GI?I[CTaBerHI/ISI 0 bubmorexa HOK
1 p P .. | https://m.edsoo.ru/00
CUCTEMa XMMHUYECKHUX BEIIECTBE M XMMMMECKOH | -0
anemenToB /1. 1. peakuuu, —
MenneneeBa COOTBETCTBYIOILINE
3aKOHOMEPHOCTH B 1 COBPEMCHHOMY  yPOBHIO
W3MEHEHHUH CBOWCTB pa3BUTHA HayKH n | bubmunoreka LHOK
2 XUMUYECKUX COCTaBJISIFOIIME  OCHOBY | https://m.edsoo.ru/00
AIIEMEHTOB MEPBBIX AJIs IOHUMaHHA CYIIHOCTH | adb6h6
TPEX MEPHOIOB HAay4yHOM KapTUHBI MHDpAa,
Knaccuduxkanus n 1 TIpEACTaBICHAA 00
OCHOBHBIX bubnnoreka HOK
3 HOMCHIIATYPa 3aKOHOMEPHOCTSIX https://m.edsoo.ru/00
HEOPraHMYECKUX p adb7e2
BELIECTE pa3BUTHA npupojpl, | adD/€s
- B3aUMOCBS35X 4YEJIOBEKa C
Buner xumudaeckoit 1 N .
NpUpoOaHON  cpenoil, o | bubanoreka [JOK
CBSI3U U TUIIBI .
4 ponu XMMUM B HO3HaHUM | https://m.edsoo.ru/00
KPUCTAJUTMYECKUX .
; 9THX 3aKOHOMEPHOCTEH; adbac6
pemeToK
-pa3BuUBaTh HMHTEpPEC K
1 00y4eHUI0 U TO03HAHHUIO,
JT10003HATENBHOCTD,
TOTOBHOCTb u
KOHTpOJ'II)Haﬂ pa60Ta CIIOCOOHOCTD K
Nel o Teme caM000pa3oBaHUIO,
5 «lloBTOpEHME 1 IPOEKTHOI u
YII1yOsneHue 3HaHu#H HCCIIENOBATEILCKON
OCHOBHBIX Pa3cIOB JEATEIIbHOCTH, K
Kypca 8 Kiaccay OCO3HAaHHOMY BBIOODY
HaIPaBJIEHHOCTH U YPOBHS
o0y4yeHUs B JalbHEeHIIeM.
OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX PEAKIIHN
Knaccuduxanus 1 - TpUBHBATHh ILICHHOCTHOE
XI/IMI/I‘IG(EKI/IXH eaKuin OTH(I:H_ICHI/IG : K bubmmorexa [IOK
6 P https://m.edso0.ru/00
110 Pa3IUYHBIM OTEYECTBEHHOMY adbcho
MpU3HaKaM KYJIbTYpPHOMY, -
ITonaTHe 0 ckopocTH 1 HUCTOPUICCKOMY u Bubnuotexa LOK
7 XHMHCCKOH peakilH, HaySHOMY HAGTEAMIO, https://m.edsoo.ru/00
Tousitre 0 MOHUMaHUS 3HAUYEHMS ps.//m. :
TOMOT€HHBIX 1 XUMHYECKOM  HAyKu B adbe9a

10



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a

reTepPOreHHBIX KU3HU COBPEMEHHOTO
peaKIusIx o0IecTBa, CHOCOOHOCTH
TousTHE O 1 BJIAJICTh JIOCTOBEPHOM
XUMHUYECKOM uH(bOpMareit 0
DABHOBECHH. MEPEIOBBIX JOCTHKEHUSIX
@DaKTOpPBI, BIUAIOIINAC M OTKPBITUAX MHUPOBOH M | BuGnuorexa LJOK
8 Ha CKOPOCTh OTCYCCTBCHHOM  XUMHH, | https://m.edsoo.ru/00
XAMHUYECKON peaKiuu 3aUHTEPECOBAHHOCTH B | adc28c
1 TIOJIOKEHIe HAyYHBIX  3HaHUAX 00
XUMHYECKOI'0 yCTpoiCTBe Mupa u
paBHOBECHS oburecTsa.
OKHCIUTENTHHO- 1 bubnuoreka [JOK
9 BOCCTAHOBHUTEILHEIE https://m.edso0.ru/00
peakinuu adcade
DNEKTPOTUTHICCKAS TUCCOITAIUsL. XUMHUYECKUE PEaKIIUU B pacTBOpax
Teopus 1 - TIPUBHBATh IICHHOCTHOE
AIEKTPOJTUTUYECKON OTHOIIICHUE k | bubmmorexa [JOK
10 IIUCCOLIMAIAHN. OTE€YECTBEHHOMY https://m.edso0.ru/00
CunbHbIC 1 clTadbie KYJIbTYPHOMY, adcd68
AJIEKTPOJIATHI HUCTOPUICCKOMY 71
VOHHbIE VDABHEHIS 1 Hay4qHOMY Haclneamo, | pu6nmoreka [JOK
11 °p TIOHUMAHU5 3Ha4eHMs | https://m.edsoo.ru/00
peakunu XHUMUUYECKOH  HAayKH B | 3dd448
X UMIECKIC 1 mglan COBpeMgHHOFO
CBOMCTBA KUCIIOT U O0IMIeCTBa,  CHOCODHOCTH
o BIIAJICTD nocroBeproii | bubmuorexa [IOK
12 OCHOBAHHH B CBCTC d eii https://m.edsoo.ru/00
npeicTaBlIeH it 00 MHMOpMAICH 0 ad d5£18 ' '
MEKTPOTHTHUECKO nepesiobIx - focTikenmax | 800200
ACCOLAALHH H OTKPHITHAX MHPOBOH H
OTCUYECTBCHHOM  XHMMHH,
XuUMHUYECKHue 1
. . 3aMHTEPECOBAHHOCTH B
CBOMCTBA COJICH B
. Hay4YHbIX 3HaHUAX 00 | Bubamoreka [JOK
CBETE MPECTABICHUI . .
13 YCTPOMCTBE mMupa W | https://m.edsoo.ru/00
00
. oOmrecTBa. add8b2
ANEKTPOJIUTHYCCKOM =
JUCCOIHAIIAN
[TousTHEe O THAPOIIN3E 1 bubmorexa [IOK
14 coneii P https://m.edso0.ru/00
add9d4
O6oOmenue u 1 bubmuoreka [JOK
15 CHCTEMATHU3ALH https://m.edso0.ru/00
3HAHUHI addd12
IIpakTuyeckas pabora 1
No 1. «Perenio bu6mmoreka [JOK
16 312011'6 T https://m.edso0.ru/00
p addbfa
3a1a4
KontpoinbHas padoTa 1
Nod HI()) Tene p bu6mmoreka [JOK
17 N https://m.edso0.ru/00
«DNEKTPOJIUTHYECKAS
addecO
JTUCCOITHAITHS.
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https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0

XUMHUYECKUE PEAKIUU
B pacTBOpax»

OOm1ast xapakTepuCcTUKa XUMHYeCKHX 371eMeHTOB VIIA-rpynmsl. ["anorenst

18

Obmas
XapaKTepUCTUKA
rajoreHoB.
XUMUYECKUE
CBOICTBA HA MPUMEPE
xJIopa

1

19

XJI0pOBOJOPOL.
ConstHast KUCIIOTA,
XUMHUYCCKUEC
CBONCTBA, ITOJIy4ECHHE,
IIPUMEHEHUE

20

[IpakTnueckas pabora
Ne 2 mo Teme
«[Tonyyenue cosaHOM
KHWCIIOTBI, U3y4EHUE €€
CBOMCTB»

21

Brrunciaenus mo
ypaBHEHUSIM
XUMHYECKUX PEAKIIUH,
€CJIM OJUH K3
peareHTOB JIaH B
H30BITKE

- opMHpOBATH UHTEPEC K
NPaKTUIECKOMY U3Yy4EHHUIO

npodeccuid W Tpyna
pa3IMYHOTO poza,
yBOKEHHE K Tpyay H
pe3yiabraram TPYLOBOM
NeSTeTbHOCTH, B  TOM
yuclie Ha OCHOBE
NPUMEHEHHS TPEIMETHBIX
3HAHHI o XHUMMUH,
OCO3HAHHBIN BBIOOD
VHIUBUTyJIbHOU

TPACKTOPUH TTPOJIOJIKCHUS
oOpa3oBaHusi C Y4E€TOM
JUYHOCTHBIX MHTEPECOB M
CIIOCOOHOCTH K XUMUH,
00IIIeCTBEHHBIX HHTEPECOB

" noTpeOHOCTEH,
YCIEUTHOU
npoeCCHOHATBHOU
NEeSITEIbHOCTH M Pa3BUTHS
HE00XOIUMBIX YMEHUH,
TOTOBHOCTb
aJanTHPOBATHCS B

npodeccuoHanbHOI cpeje.

bu6mmoreka [{OK
https://m.edso0.ru/00
addfe2

bubmmoreka [{OK
https://m.edso0.ru/00
adel04

bu6moreka [IOK
https://m.edso0.ru/00
ade348

bu6mmoreka [IOK
https://m.edso0.ru/00
ade488

061_]_[215{ XapaKTCPpHUCTUKA XUMHNYCCKUX

anemeHToB VIA-rpynnsl. Cepa u €€ coeTuHeHHs

22

Oo61mas
XapaKTepPUCTHKA
351eMeHTOB VIA-

IpYIIIBI

1

23

ANoTpOnHBIE
MOIU(PHUKAIIUU CEPBI.
Haxoxnenue cepsl u
€€ COCIMHEHUH B
MIPUPOJIE.
XUMHYECKHE
CBONCTBA CEPBI

24

CepoBogopon,
CTpOEHHUE,
¢busnyeckue u
XMMHYECKHE CBOMCTBA

25

Oxcuppl cepsl.
CepHas KuCIOTA,
¢buznyeckue u
XUMUYECKHE

- ¢opMupOBaTH UHTEPEC K
MPAKTHUYECKOMY U3y4EHUIO

npodeccuit u Tpyaa
Pa3JIMYHOTO pona,
yBaXEHUE K Tpyay H
pe3ynbTatam TPYAOBOM
JIeSITEIbHOCTH, B  TOM
YHUCIIC Ha OCHOBE
MIPUMEHEHUS TTPEAMETHBIX
3HaHUHI o XUMMH,
OCO3HAHHBIN BBIOOD
VHIUBUYAJIbHON

TPAEKTOPHU TPOIOTKEHHS
oOpazoBanusi c yu4érom
JMYHOCTHBIX MHTEPECOB H
CIIOCOOHOCTH K XUMHH,
0O0IIIECTBEHHBIX HHTEPECOB
U notpeOHOCTEH,
YCIEIIHOU

bu6mmoreka [JOK
https://m.edso0.ru/00
ade64a

bubmuoreka [JOK
https://m.edso0.ru/00
ade64a

bu6mmoreka [JOK
https://m.edso0.ru/00
ade802

bu6nmoreka [JOK
https://m.edsoo.ru/00
adea28
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https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

CBOICTBa, npoeccuoHaITbHON
MIPUMECHCHHE JESTEILHOCTH M Pa3BUTHS
XUMHUEeCKHE HEOOXOMUMBIX  YMEHHH,
peaKuuu, JICKAIHUE B TFOTOBHOCTD
OCHOBE aIanI THPOBATHCS B
MIPOMBILLIIEHHOTO HPO(P(?CCHOHE‘HBHOH BuGmuotexa LIOK
croco6a Mory4eHus cperne, _
26 CepHOH KHCTOTEL ~(hopMHPOBATE https://m.edso0.ru/00
’ adec8a
XUMHUECKOE IKOJIOTUYECKU S S
3arpsi3HEHUE LenecoodpasHoe
OKDYKAIOIIeil cpe/Ibl OTHOIIIEHHE K MPHUPOJIE KaK
COCIMHEHUSIMU CEPBI HCTOYHHMKY  XH3HM  Ha
3emie, OCHOBE eé
CYIIECTBOBAHMUS,
MOHWMAaHHE [EHHOCTH
3I0pOBOTO M 0€301acHOTO
obOpaza KW3HH,
OTBETCTBEHHOE
OTHOIIICHHE K
cOOCTBEHHOMY
Brruncienue usmaeckomy H BuGmmotexa LIOK
MaccoBOM JOJIH NICUXHUYECKOMY 30POBBIO, :
27 BBIXO/Ia TIPOTYKTa OCO3HaHHUE IICHHOCTHU QgtepCSS/a/medsoor'U/OO
peaKIuu coOoIeHus mpaBuy | SR8
0€30I1aCHOTO  ITOBEIEHUSI
npu pabote c
BELIECTBAMH, a TaKkXke B
CUTYaIUsIX, YrpOXKaroIMINX
3MOpPOBBIO M JKU3HHU
JIIOJEH.
OO6mras XxapaKTepuCTHKa XUMHUUYECKHUX AeMeHTOB VA-Tpynmbl. A3oT, pocdop u ux
COEIMHEHUS
OOmas - (opmupoBaTH MHTEpPEC K
XapaKTepUCTUKA MPAKTHYECKOMY U3y4EHUIO
anemeHTOB VA- npodeccuit u  Tpyna Bubmiorexa LIOK
2g | 'PYHUBL Asor, Pa3JITAHOTO POMA: | hitps://m.edso0.ru/00
pacnpocTpaHeHue B YBAKCHAE K TPYLy M| 0 e
npupoje, puzndeckue pesyapTaTaM  TPyOOBOM |
U XUMHYECKHe NEeSTeNbHOCTH, B  TOM
CBOICTBa qucie Ha OCHOBE
AMMHUaK, €ro MPUMEHEHUS TPEAMETHBIX
¢buznueckue u 3HaHMH 1o XUMHY, |  Bubanoreka [JOK
29 | XuMHYecKue OCO3HAHHBIH BBIOOD | https://m.eds00.ru/00
CBOWCTBa, MOJIy4eHUE VH]IMBHTyallbHON adf004
¥ IPHMCHCHHE TPACKTOPUU TPOJIOIKECHHS
[IpakTudeckas pabota obpasosains ¢ y4€TOM 5
Ne 3 Ho Teme JIMYHOCTHBIX MHTEPECOB U nbimoreka LIOK
30 CIIOCOOHOCTH K XHMHUH, https://m.edso0.ru/00

«Ilomyuenune
aMMHMAKa, U3YYCHHUE

O6H.ICCTBCHHI>IX HUHTCPCCOB

adf180

13



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180

€r0 CBOMCTB»

u MOTPEOHOCTEH,

A30THas KHCIOTa, €€

YCIEIHOU

npodeccrnoHanTbHO M

31 | Qusnueckue n 5 JIEATENBHOCTH M Pa3BUTHUS
XHUMHYECKUE CBOMCTBA HeoGXOMMMBIX  YMEHHi,
Wcmnonp3oBanune TOTOBHOCTBH
HUTPATOB U coJieu aanTUupoOBaThCs B
aAMMOHUS B Ka4EeCTBE HpO(i)eCCI/IOHaJH)HOﬁ
MUHEPAJIbHBIX cpexe;

32 YH06peHHfI. 'd)OpMHpOBaTI)
Xumuaeckoe 5KOJIOTHYECKH
3arps3HCHUC 1eaecooopazHoe
OKPYKaIOLIeH CPeibl OTHOILIEHHE K TIPUPOJIE KAK
COCAUHCHUAMU a30Ta UCTOYHUKY KU3HU Ha
®ochop. Oxenn 3emie, OCHOBE eé
docdopa (V) u CYIIIECTBOBAHUS,

33 dbocdhopnas kucnora, MMOHUMAaHHE [IEHHOCTH
(dbuzmveckue u 3JI0pPOBOTO M 0€30TaCHOTO
XUMUYECKHE obpasza KW3HH,
CBOWCTBa, MMOJTydCHUE OTBETCTBEHHOE

OTHOIICHHE K
cOOCTBEHHOMY
buznaeckomy u
MICUXUYECKOMY 3[I0POBBIO,
Hcnons3opanne OCO3HaHHE LIEHHOCTH
(docdaroB B kauecTBe COBILI0 AEHHS MpaBHT
MHHepam’Iu{HX 0€30I1aCHOTO  ITOBEIEHUSI

34 yIOOpeHMil. npu paGoTe c
3arp;13HeH£/Ie BELIECTBAMH, a TaKkXkKe B
TIPUPOAHON CPEIbl CUTYaIUsIX, YIPOXKAOMINX
dbocharamu

3A0POBbBIO n KHU3HU

JIIOJEH.

bu6mmoreka [{OK
https://m.edso0.ru/00
adf306

bu6mmoreka [{OK
https://m.edso0.ru/00
adf518

bu6moreka [IOK
https://m.edso0.ru/00
adf68a

bu6mmoreka [IOK
https://m.edso0.ru/00
adfc20

OO01as XxapakTepucTUKa XUMHUYECKUX dieMeHToB |V A-rpynmbl. Yra

€poJa U KPEMHUH U UX

COeIMHEHUS

VYrnepon, -popMupoBaTh

pacnpocTpaHeHue B 9KOJIOTUYECKH bubnuoreka [JOK
35 | mpupone, pusHyecKue 1enecooopasHoe https://m.edso0.ru/00

Y XUMHYECKHe OTHOIIIeHUEe K mpupoe kak | adfd9c

CBOICTBa UCTOYHUKY JKM3HH  Ha

OKCHIBI YTIIepoJa, UX 3emie, OCHOBE eé

¢buznyeckue u CyHCCTBOBaHM,

XHUMHUECKHE MOHUMAaHHe LIEHHOCTH

CBOICTBA. 370pOBOTO U 0€3011aCHOTO BH6H_H0TeKa LHOK
36 S KONOMECKHE obpasa KU3HH, thfpesb.é/m.edsoo.ruloo

po0OieMbl, CBSI3aHHBIE OTBCTCTBCHHOC -

C OKCHJIOM yIjepozaa OTHOIICHUC K

(1V) coOCTBEHHOMY
37 YronpHas KuciIoTa u busiraeckomy Y| Bu6nnorexa IIOK

eé coim

MICUXUYECKOMY 30POBbIO,

https://m.eds00.ru/00
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https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

OCO3HaHHE neHHocty | ae006¢
COOIOICHHS paBUII
IIpaxTiieckas pabora 1 0e30MacHOr0  TOBEJICHHUS
i\@ 4 10 Teme npu pabore c
[lonyuenue BEIIECTBAMH, 4 TAKKE B bubnuorexa [JOK
38 | yriekucsiaoro rasa. CHTYAIHSX, YrPOIKAIOIINX https://m.edsoo.ru/00
KauectBenHnas 3OPOBBIO - saspy | 2e027e
peakius Ha KapOoHaT- JOLEH.
HoH"
IIepBoHauanbHbIC 1
MOHATHS 00 bubmmorekxa [{OK
39 Zg;f;ﬁfﬁf; o https://m.edso0.ru/00
ae054e
COCITMHEHUSIX
yriaepojaa
Kpemmii 1 ero 1 bubmmoreka [{OK
40 S https://m.edsoo0.ru/00
ae080a
[IpakTnueckas pabora 1
Ne 5. Pemrenne
3KCIIEPUMEHTAIIBHBIX bubmuorexa [JOK
41 | 3amga4 mo Teme https://m.edsoo0.ru/00
«Baxueimne ae0Obf2
HEMETaJIJIbl U UX
COEJIMHEHUS
KonTtponbHas padoTa 1
Ne3 1o Teme bu6mmoreka [IOK
42 | «BaxHeiimue https://m.edsoo.ru/00
HEMETaJIIbl U UX ae0el8
COEJIMHEHUS
OO01me CBOUCTBA METAILIIOB
OO6mras 1 - (hopMHUpOBaTh MHTEPEC K
XapaKTepUCTUKA MPAKTHYECKOMY U3y4EHUIO
XUMHYECKUX npodeccuit u  Tpyna
AJIIEMEHTOB — pa3IM4HOTO poma, | ¢ o rexa IIOK
43 | MeTALIOB. YBOKCHHMC K APYAY M1 hitps://m.edsoo.ru/00
Mertannuueckas CBS3b pesy/mbTaTaM  TPYOBOH | .1ga.
Y MeTaJlTn4ecKas NesTeNbHOCTH, B  TOM | ~—
KpHUCTAIITTNYECKast quclie Ha OCHOBE
pemérka. duznyeckue MPUMEHEHUS TPEAMETHBIX
CBOICTBa METAJJIOB 3HAHUH o XUMHH,
XUMHUECKHE 1 OCO3HAHHBII BBIOOD
CBOMCTBa METAJJIOB. MHIMBHTyalbHON bubnuoreka [JOK
44 | DneKkTpoXUMHYECKUI TPacKTOPHU NPOJOIDKEHHUA | https://m.edso0.ru/00
pAI HApsKEHU N obpasoBaHust ¢ y4€TOM | ge1156
METALIOB JUYHOCTHBIX HHTEPECOB U
O61mHe crocoGE 1 CIIOCOOHOCTH K XUMHH,
45 | TOTYICHIS METATIOR. 0OIIECTBEHHBIX I/IIéTepeCOVB E&ISSI;I;;:G;;&S (])_E)Orllfloo
Crnnasel. Beruncnenus 1 TIOTpCOHOCTCH, — '
YCHENIHO ael156

110 YpaBHCHUSIM
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https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

XUMHUYECKUX PEAKIIUH,
€CJIU OJIMH U3

npodeccrnoHaIbHO M
ACATCIIbHOCTH W Pa3BUTHA

pEareHToB COJIEPIKUT HEOOXOJUMBIX  YMCHHH,
IPUMECH TOTOBHOCTH
[TonsiTue o koppo3uun ! AAarIIDOBATLE . ? | bubmorexa LIOK
46 MpOo(ecCHOHANBHOI cpene. | - https://m.eds00.ru/00
METaJJIOB
ael278
Baxueiiime MeTamibl U UX COCTUHEHUS
1 - ¢opmupoBats uHTepec Kk | bubmmoreka [JOK
47 | lleno4Hble METAILIBI npakTHYecKoMy u3ydenuto | https://m.edsoo.ru/00
npodeccuit u  Tpyma | aeldb2
OKcuasl 1 1 pasianIHoOro poaa, | bubmmoteka [IOK
48 | THUIPOKCHUIBI HATPHS U yBOKCHAC K TpyAy M| https://m.eds0o.ru/00
KaJTust pesynprataM  TPYAOBOM | geldb2
[[{eT0YHO3EMETBHBIE 1 ACATCIBHOCTH, B TOM | prgmorexa [JOK
49 | wmeTamIsl — KaNbIHHi U HuCTIe Ha OCHOBC | https://m.eds00.ru/00
MATHITH NPUMEHEHUS NPEAMETHBIX | o0{5ag
3SHAHHH o XHMUH,
Baxwueiimmne 1 OCO3HAHHBIN BBIOOD bubmorexa LIOK
50 . https://m.edsoo0.ru/00
COCITMHEHUS KaJIbITHS WHIMBUYTbHO N 261568
TPACKTOPUU TPOJOIDKCHHS ——— ——
Obobmenne 1 1 00pa3oBaHMsi C Y4ETOM
51 CHCTEMATH3aMN JIMYHOCTHBIX UHTEPECOB M
SHAHWH CIIOCOOHOCTH K XUMMH,
JKécTkoCTh BOIBI U 1 00uIecTBEeHHBIX UHTEpecoB | bubmmoreka [JOK
52 | cmocoOsI eé u notpebrocreit, | https://m.edsoo.ru/00
yCTpaHEHHs yCIEITHOH ae1886
[IpakTnueckas pabora 1 npo(eCCHOHATBEHOM
No 6 o Teme JEeSATEIbHOCTH U pa3BUTHUA |  bubmuotexa [[OK
53 "YKécTtkoCcTh BOMBI U HEOOXOIUMBIX  YMEHHMH, | https://m.edsoo.ru/00
METO/IBI €6 TOTOBHOCTH aelae8
ycTpaHeHus" aJanTUpPOBaTHCA B
1 npodeccCHOHATLHOU Bu6mioreka [[OK
54 | AmoMuHuit Cpeac, https://m.edsoo.ru/00
-pasBUBaTh  CHOCOOHOCTH | g01c64
AMmdoTtepHbIe 1 TPUMCHATE SHAHUA, | g GnmoTexa HOK
55 CBOMCTBA OKCHU/IA U T0J1yHacMBbIC Tpn https://m.edso0.ru/00
THAPOKCHIA M3YHdCHUH  XMUMHH, B | 901064
peleHus 3amad, . _
1 CBS3AHHBIX c bubnuoreka [JOK
56 | Kemezo OKpYKaroIIeH  TPUPOIHOI https://m.edsoo.ru/00
Cpenoil, Ans TOBBIIICHUS ae1ds6
Oxcunppl, THAPOKCHIBI 1 ypoBHs  dKomormueckoii | budmoreka [IOK
57 | wucommxenesa () u KYJIBTYPHI, ocosmanms | Nttps://m.edso0.ru/00
xenesa (111) r100anbHOTO  XapakTepa ae35e6
O6o06uienue u 1 9KOJIOTUYECKUX TpolieM
58 | cucremaruzanus U TIyTed HX pelIeHus
3HaHUU MOCPEJICTBOM METO/IOB
59 [IpakTuueckas pabora 1 XUMHH,  SKOJIOTMYECKOro | Bubnuoreka [{OK
Ne 7. Pemienue MBIILJICHNS, ymenus | https://m.edsoo.ru/00
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https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

HKCIIEPUMEHTAIBHBIX pyKoBOJCTBOBaThCsl UM B | ae3de8
3aJa4 M0 TEME MMO3HaBaTEILHOI,
«Baxnenmue KOMMYHUKAaTUBHOM u
METaJUTbI H UX COIMAJILHOM MTPAKTHKE.
COCITMHEHUS)
Beruucnenus no 1
ypaBHEHUSM
XUMHYECKUX PEAKIIUH,
€CJIA OJIVH U3
pEareHToB JaH B bubnuorexa [JOK
60 | wu30BITKE WK https://m.edsoo.ru/00
COJICPIKHUT IPUMECH. ael750
Beruucnenus
MacCOBOM JOJIU
BBIXOJIa MPOJTyKTa
peaxIuu
O60061enue u 1
61 CUCTEMAaTH3aIHs
3HAHUM
T'ogoBas 1
62 | mpomexyTodHas
aTTecranus
BemecTBa 1 Matepualibl B )KU3HU YellOBEKa
BentecrBa u 1 -CI0cOoOCTBOBATH Bubmorexa [IOK
63 | Marepuaibis Pa3BUTHIO OCOSHAHMA | ./ 64500.ru/00
MOBCETHEBHOM JKU3HU LEHHOCTHU KUHH, | gy
YyeJloBeKa OTBETCTBEHHOT'O o
XHUMHYECKOE 1 OTHOLICHHA K  CBOEMY | Bpubnuoreka [JOK
64 | s3arpssHeHHE 3I0POBbIO, YCTAaHOBKHM Ha | https://m.edsoo.ru/00
OKpPY’KaIollel cpe/ibl 310POBBIH  00pas3 KUSHH, | 8e4270
1 OCO3HaHHE MOCIEACTBUM U
HEenpusTue BPEIHBIX
npuBblueK (ynoTpeOieHus
QJIKOTOJII,  HapKOTHUKOB,
Poib XUMHH B KypeHusi), He00X0JMMOCTH
peleH cobmoeHus TIpaBUIl BH6H_HOTeKa LHOK
65 - 6C30MACHOCTH npu https://m.edsoo.ru/00
IpoGieM oOpaieHuu c| aedzi0
XUMHYECKUMHU
BEIIECTBAMU B OBITYy U
peanbHOM JKU3HHU.
PesepBHOE Bpems
Pe3epBHbIN ypoK. 1 -pa3BUBaTh HHTEpPEC K
O6ogmeHI/Iey11/)1 op6yqumo u HO3II){aHI/IIO bubmorexa HOK
66 > | https://m.edso0.ru/00
CHCTeMaTH3aluA T10003HATENEHOCTD, 260d0a
3HAHUH TOTOBHOCTH ua| -
67 PesepBHbIit ypok. 1 CIIOCOOHOCTB K | bubmnoreka [[OK
O0600meHue u camMo00pa30BaHHIO, https://m.edso0.ru/00
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https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

cucTeMaTH3aIHs POEKTHOU u | adb33c

3HAHUI HCCIIeI0BaTEIbCKOM

Pe3epBHBIii YPOK. 1 ACHTCILHOCTH, «

OBoGeHIG 1 OCO3HAaHHOMY BBIOOPY | Bub6mmuorexa IIOK
68 CHCTEMATH3AIHA HAIPABJICHHOCTH 1 YPOBHS https://m.edso0.ru/00

AN 00y4eHUSs B TaTbHEHIIIEM. ad9ch?2

Bceero 102
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
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