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COLEPKXAHHUE YYEBHOI'O IPEIMETA

BemecTBo U XMMHUYECKas] PeaKUMs

[Tepunonnueckuii 3akoH. [lepuoamyeckas cucTeMa YIpPaBJICHUS DJIEMEHTaMU
. . MenpaeneeBa. CTpoeHue aToOMOB. 3aKOHOMEPHOCTh B CBOMCTBE PACKPBITUS
AJIEMEHTOB TEPBBIX TPEX IMEPHOJOB, Kajus, MPEBPAIICHU WU WX COCAUHECHUN B
COOTBETCTBHH C MOJIOKEHUEM 3JIEMEHTOB B [leprnoauueckoil cucteMe u OCTPOEHNUH
UX aTOMOB.

CtpoeHue BemIECTB: BUIBI XUMHYECKUX CBA3€U. TUIBI KPUCTATIIMYECKUX
PELIETOK, XapaKTEepPU3YIOIIHE CBOMCTBA BEHIECTB IO THUIY KPUCTAJUIMYECKOU
PEMETKY U BULY XUMHUYECKOM CBSA3U.

Knaccudukanys u HOMEHKIaTypa HEOPraHWYECKHX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K pa3IMYHbIM KjaccaM HEOPraHUYECKUX
COCIMHEHUI, TEHETUYECKAs CBSI3b HECOPTAaHUYECKUX BEILIECTB.

Kinaccuduxanus Bo3aeicTBUS BCICACTBUE PA3IMYHBIX IPUYHUH (10 IPUYUHE U
COCTaBy, BO3HHMKAIOIIEMY B SIBIICHHUSX, MO TeIIOBOMY 3h(]eKTy, Mo MNpuUuUHEe
CTEMIEHU  OKHUCICHUS ~ XUMHUUYECKUX  JJIEMEHTOB, MO OOpaTUMOCTH, IO
MOCJICAOBATEILHOMY  KaTajau3aTopy). 9K30- M JHJAOTCPMHUUYECKHE COCTOSHUSA,
TEPMOXUMHUYECKUE YPABHECHMUS.

[Ipennoxxenne o pexnuMe SIKOHOMHUECKOTO peknma. [ToHsaTre 06 0OpaTuMbIxX
W HEeoOpaTUMBbIX MHUIIEBBIX peakuusx. [Ipennoxkenne o TOMOTEHHBIX U
reTeporeHHbIx peakuusax. [Ipemoxenne o katanuse. [Ipennoxenne 0 XuMHUIECKOM
paBHOBecUU. DAKTOPHI, BIMUSIONIME HA CKOPOCTH SKOHOMHUYECKOTO COCTOSIHUSI U
MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC  COCTOSIHHS, AJICKTPOHHBIN  OanaHc,
OKHCIIMTEILHO-BOCCTAHOBUTEIbHBIE  cOocTOAHUS. COCTaBJICHUE  METOJIUYCCKHUX
OKHMCJINTEILHO-BOCCTAHOBUTEILHBIX METOJIOB C MCITOJB30BaHMEM METOJia OajaHca
Oajanca.

Teopus BJIEKTPOJIUTUYECKON JTUCCOLIMALINM. DIJIEKTPOIUTHI u
HEJJICKTPOIUTHI. KaTHOHBI, aHWOHBI. ME€XaHW3M  JUCCOLMAlMU  BEIIECTB  C
Pa3IMYHBIMM XUMUUYECKUMU CBs3siMU. CteneHb auccoruanuu. CuiabHbIE U cladbie
BJIEKTPOJIUTHI.



Peakiuu nonnoro oomMeHa. Y clioBus MPOTEKaHUSI MOHHOTO 0OMEHa, TMOJTHBIC U
COKpaIllEHHbIE HOHHBIE YypaBHeHMs. CBOWCTBA KHUCJIOT, OCHOBAHUW M COJIed B
CYILIECTBYIOIIUX JIEKTPOJIUTUUECKUX Auccoranusax. KauecTBeHHbIE COCTOSIHUS Ha
noHbl. [Ipenioxkenue o ruIponn3e Cou.

Xumuueckuii IKcnepumenm

oOcleoBaHle C MOJCIAMH KPUCTAUTMYECKUX PEMIETOK HEOPTraHUYECKUX
BCIIIECTB META/UIOB W HEMeTauioB (Tpadura W anmasa), CIIOXKHBIX BEIIECTB
(xJI0pua HATPUS ), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOTO PEXXUMA OT
BO3JICUCTBUSI  Pa3IMYHBIX  (PAKTOPOB, HCCIEJAOBAHHE  AJIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, MPOLIECCOB IUCCOLUMAIIMU KHUCJIOT, IIEJIOYEH M COJIEH
(BO3MOXKHO ~ HKCIIOJIB30BAaHWE BHJIEO  MaTepualybl), MPOBEICHUE  OIBITOB,
WJUTIOCTPUPYIOIINX MTPU3HAKHU MPOTEKAHNUSI HOHHOTO 0OMeHa (00pa3oBaHHUE OCA/IKH,
BBIJICJICHUE Ta3a, 0O0pa30BaHHME BOJIbI), OMbBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX MPOIECCOB (ropeHue, Pexxum paszioxeHwus,
COCIMHEHUI), paclo3HaBaHUE HEOPraHWYECKUX  BEIIECTB C  MOMOIIbBIO
KaueCTBEHHBIX 3apsJI0B HA HOHBI, PEIICHUE YKCIIEPUMEHTAIbHBIX 3aa4.

HeMmeTaJibl 1 MX COeIMHEHUS

OOmue XapakTepUCTUKH TajJoreHoB. OCOOCHHOCTH COXPAaHEHUSI AaTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue W (PU3MYECKUE CBOMCTBA MPOCTHIX
BEILECTB — rajJoreHoB. XMMUYECKHUE CBOMCTBA MO THUITY XJOpa (B3aUMOJEHCTBUE C
METajulaMM, HEeMeTaUlaMu,  Imienodamu). Xaopogopod. CosisiHas — KUCIOTA,
XMMHUYECKUE  CBOMCTBA, TMOJIyYCHHE, MpUMEHEHHE. [lelicTBue xjopa U
XJIOPOBOAOPOA Ha OPTaHU3M YeJIOBeKa. BaxkHelline XJI0puIbl U UX HaXOXKIECHUE B
MPUPO/IE.

O6mmas xapakrepuctuka 31eMeHToB VI A-rpynmbl. OcOOEHHOCTH COXpaHEHUs
aTOMOB, XapakTepHbIC cTerneHu okucieHus. CtpoeHue M ¢GuU3MUECKHE CBOMCTBA
MPOCTBIX BEIIECTB — KUCJIOPOJ U Cepbl. AJUIOTPOITHBIE MOAU(DUKAIIUYA KUCIIOPOJIa U
cepbl. XUMUYECKHEe CBOMCTBa cepbl. CepoBOJIOPOJ, CTpOCHHE, (PuU3NUEeCKUe U
XUMHUUYECKHue CBoOMCTBA. OKCUIBI  Cephl MPEACTABISIOT COOOW  KUCIOTHBIC
okcuzpl. CepHass KHCIIOTa, (U3NYECKHE U XUMHUYECKHE CBOMCTBa (oOmue
MPEACTaBUTENIM Kjacca KHCIOT W OcoOble CBOWCTBA). XUMHUUECKHE SIBIICHUS,
BKJIFOUEHHE B OCHOBY ITPOMBIILJIEHHOTO IMOJYYE€HUSI CEPHOU KUCTOTHL. [IprimeHeHne
cepHoii kuciaoTbl. ColM CEpHOW KHUCIIOTHI, paBHAs peakmus Ha Cyibdar-
MOH. Haxoxenue cepbl 1 UX COCIMHEHUN B MPUPOAEC. XMMUUYECKOE 3arpsi3HEHUE
OKpY>Karoliel cpeabl COCTUHECHUSIMU Cepbl (KUCIOTHBIC JIOXKIU, 3arpsi3HEHUE
BO3/IyXa U BOJOEMOB), KaK €ro Mpe0oTBPaTUTh.

OO6mast xapaktepucTika 31emMeHToB V A-rpymnmbl. OCOOCHHOCTH COXpaHEHUS
aTOMOB, XapaKTEpPHBIE CTEIEHH OKHUCIEHHUS. A30T pPaclpOoCTpaHseTCa B MPUPOJIE,
buzndeckuMu M XHMHYECKHMMH  cBoWcTBamu. KpyroBopor  azorta B



npupone. AMMHaK, ero (U3MYEeCKue M XMMHUYECKHE CBOWCTBA, MOJY4YCHHE U
npumeHenue. Conu amMuaka, HUX (QuU3MYEeCKHUEe UM XUMUYECKHE CBOMCTBA,
npumeHeHue. KauecTBeHHass peakiusi Ha HMOHBI aMMHUaka. A30THasl KUCIIOTa, €€
noyiyueHue, (puanyeckue U XMMUYECKHe CBOMcTBa (0OIue Kak MpeCTaBUTENU
KJlacca KUCJIOT U OTJIMYUTENIbHbIE CBOWCTBA). Mcnonp30BaHne HUTPATOB U COJU
aMMHaKka B KaueCcTBE MHUHEPaJbHBIX YIAOOpeHMil. XUMUYECKOE 3arps3HEeHue
OKpY’)Kalolllel cpeabl COCNMHEHUSIMU a30Ta (KUCIOTHBIC MOXKIHU, 3arps3HEHHE
BO3/yXa, MOYBEl U BOJ0EMOB). Docdop, amnorponnsie Momudpukanuu (ocdopa,
busnueckue u xumudeckue cpoiictpa. Oxcup pocdopa (V) u pocdopHas kuciora,
dbu3nueckue U XMMUYECKHE CBOICTBa, nosydyeHue. Mcnonb3oBanue docdaror B
KaueCcTBe MUHEPAJIbHBIX yI0OPEHU.

OO1as xapakrepuctuka 3;1eMeHToB |V A-rpynnbl. OcOOEHHOCTH COXpaHEHUs
aTOMOB,  XapaKTepHbIE  CTEMEHH  OKHUCJICHUA. YTIEPOJ,  aUIOTPOIHBIC
Monu(duKaKMKu, PpacIpoCTpaHeHWEe B TpUPOAE, (HU3MUECKHe U XUMHUYECKHUE
cBoiicTBa. Aacop6ouus. KpyroBopot BbeinonHseTcss B mpupoae. OKCUIbl XJopa, UX
¢duznyecKkre U XMMHUUYECKHUE CBOMCTBA, IEWCTBHE HA KUBbIE OPraHU3MBI, TIOJTyYEHHUE
Y TIpUMEHEHHE. DKOJOrHYecKrue mpo0IeMsbl, CBI3aHHbBIC ¢ OKCHIoM Bo3ayxa ( 1V'),
rurnoTe3a rio0aJbHOr0 MOTEIJICHUS KIWMaTa, MapHUKOBBIA 3 dekT. YrompHas
KHCTIOTa W €€ COJIM, WX (pU3MUeckne W XUMHUYECKHE CBOWCTBA, MOJy4YCHHE U
npumeHeHue. KauectBeHHas  peakuus Ha  KapOoHaT-uoHbl. Mcnonb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, TPOMBIIIJICHHOCTH M CETLCKOM XO35HCTBE.

[lepBoHayanbHbIe MOHATHS 00 M3MEPSEMBIX BEUIECTBAX, KAK O COCAMHEHUAX
OKpY>Karollen cpeibl (MeTaH, 3TaH, STUIEH, alleTUIIeH, 3TaHOJI, TTIMLIEPUH, YKCyCHAsI
kuciaota). [IpupoaHble HWCTOYHMKM YIVIEBOAOPOJAOB (yrojib, MPUPOAHBIN ras,
He(Th), MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX poJib B OBITY W
npoMbllieHHOCTH. [IpennoxkeHne O JKM3HEHHO BaXKHBIX BEILIECTBAX: JKUpaXx,
Oenkax, yrieBoJax — M UX POJIM B XU3HU 4eloBeka. MaTepuaabHOE €IWHCTBO U
HEOPraHUYECKHE COCTUHEHHUS.

Kpemuuii, ero ¢usnmueckue u XUMHUYECKHE CBOICTBA, MOJyYEHHE U
npuMmenenue. CoenrHeHust kpeMHus B npupoze. OOuue npeacraBieHust 00 okcuae
kpemHus ( 1V ) u kpemuueBoi kuciaore. CUIMKATBI, UX UCIOIL30BaHUE B OBITY, B
MIPOMBITIIUICHHOCTH. BaykHelIne CTpouTeNbHbIE MaTepHalbl: KepamMHuKa, CTEKIIO,
IeMeHT, OeroH, kene300eroH. [Ipobiempl  Ge30mMacHOTO  MCIIOJIL30BAHUS
CTPOUTEIHHBIX MAaTEPUAIOB B TTIOBCETHEBHOM JKU3HH.

Xumuueckuii IKCnepumenm

HCClieIOBaHUEe OOpaslloB HEOPraHUYECKUX BEIIECTB, CBOWMCTB COJISHOM
KHCJIOTHI, IPOBEJCHNE KaU€CTBEHHBIX COeAMHEHNUN Ha XJIOPHUI-UOHBI U HAOIIOACHHE
3a TMpU3HAKAMU WX TPOTEKAHHS, SKCIEPUMEHTHI, OTPpKECHUE (PUINYECKUX U
XUMHUYECKUX CBOMCTB TaJIOTEHOB U MX COEAMHEHUN (BO3MOXXKHO HCIIOJIb30BAHUE



BUJICOMATEPHUAIIOB), O3HAKOMJICHHE C oOO0pa3laMu XJIOPHAOB (TaJOTCHHUIOB),
O3HAKOMJIEHUE ¢ 00pa3laMu. Cepbl U KX COCTUHEHUSIMHU (BO3MOKHO UCIIOJIb30BaHHE
BUJICOMATEPHUATIOB), HAOIOJIEHWE 3a TpolleccoM OOYIJIMBAaHMUS caxapa MO/
JIEWCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI, U3YUEHUE SKCIUTYyaTallMOHHBIX
CBOMCTB pa30aBIIEHHON CEPHOM KHUCIIOTHI, IPOBEICHNE KAaUECTBEHHOTO peXUMa Ha
cynb(dar-uoH W HaONIOJCHUE TPU3HAKOB €€ MPOTECKaHWs, HAONIOJCHHUE C
¢uznyecKkuMu CBOMCTBAMHU a30Ta, ¢Gochopa U HMX COCAMHEHUU. (BO3MOKHO
UCIIOJIb30BaHUE BHUICOMATEPHAIIOB), COOpaMu a30THBIX U (HOCHOPHBIX yA0OpEHNUH,
noyiyueHue, cOop, pacro3HaBaHHE M HM3y4YEHHE CBOMCTB aMMHaKa, MPOBEICHUE
KaueCTBEHHBIX MOHOB amMMuaka U (ocdar-uona m u3ydeHHE MPU3HAKOB HX
MPOTEKAHMS, B3aUMOJICUCTBUSI KOHLUEHTPUPOBAHHOW a30THOW KHCIOTBHI C MEIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHue Mojielen
KPUCTAUTMYECKUX peIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMJICHHUE C
azicopOLei pacCTBOPOB BEIIIECTB AKTUBUPOBAHHBIM YIJIEM U METOJIOM IIPOTUBOTA34,
NOJIy4eHHe, cOOp, paclio3HaBaHWE M U3YUYEHUE CBOMCTB YIVIEKUCIIOrO rasa,
MIPOBEJICHUE KAYECTBEHHBIX YTJIEBOJOPOJOB Ha KapOOHATHI M CHJIMKAT-UOHBI U
M3YUYEHHE MPU3HAKOB UX MIPOTEKAHMS], O3HAKOMIJICHUE C TPOU3BOJICTBO CHIIMKATHOM
MPOAYKIMU, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJad Mo Tteme «Baxuelmue
HEMETaJUIbI U UX COCTUHCHUS.

MeTa/ibl U MX COeIMHEHUS

OO6miast xapakTepucThka d3JeMeHTOB JI. — maTepuanbl Ha OCHOBaHUU HUX
pacnosioxxenusi B llepuonnueckor cucreme snemeHtoB [l. M. Menneneera u
HanpsbkeHrne  atomMoB. CTpoeHne — MeTauioB. Mertamnueckas — CBA3b U
MeTaJlJInyecKas KpUCTAJITNYECKast pemeTKa. IIEKTPOXUMUYECKUI psn
HaIpPSHKEHHBIX METauIoB. GU3NUECKHe U XUMUYECKHUE CBOWCTBAa MeTalioB. O01ume
CIIocOOBI MOyueHus MeTaiuioB. [Ipennoxkenne mo peMoHTY OCHOBHBIX MaTEpHUAaJIOB,
crocoObl 3alIUThl UX OT MoBpexaeHus. CruiaBbl (CTanb, YyryH, AIOPATIOMUHUNI,
OpoH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounbie MeTauibl: MoJjokeHUe B llepuoamdeckoi cucTeMe OCHOBHBIX
anementoB  J[. . MenaeneeBa, CTpoeHHE MX AaTOMOB, HAaXOXJIEHHE B
npupoze. dusnvyeckne MW XUMUYECKHE CBOMCTBA (Ha TMpUMepe HATpus U
kanmus). Okcubl W TUIPOKCUABI HaTpus U Kanus. [[puMeHeHue mIenoYHbIX
METAJUIOB U UX COCAUHEHUU.

[IleoyHO3EMENBHBIE METAJUIBI MAarHui W KaJlbLIMK: TIOJIOKCHUE B
[Tepuognueckont cucreme ¢ wucnojb3oBanueM 3neMeHToB /. M. Menneneesa,
CTPOCHHE HUX aTOMOB, HaxoxkjAcHue B Tmpupoje. Duznyeckue W XUMHUYECKUE
CBOMCTBa MarHusi W sBjicHUs. BaxHelne coenuHeHus (OKCHUJ, THIAPOKCHI,
conn). JKECTKOCTH BOJIBI M CLIOCOOBI €€ OTpaHUYCHHUS.



AMIOMMHMI:  NOJOXEHHE B  IEPUOJMYECKOW  CUCTEME  DIJIEMEHTOB
. . MenneneeBa, CTpoeHHME aroma, HaxoxjaeHue B mnpupoae. uznueckue wu
XUMHUYECKHUE CBOICTBA TOJIBEpraloTcs BoO3IeUcTBUIO. AM(DOoTEepHbIE CBONCTBA
OKCH/JIa ¥ TUAPOKCUA BIUSIOT.

JKene3o:  momokeHMe B NEPUOAMYECKOM  CUCTEME  DIIEMEHTOB
J. 1. MenneneeBa, CTpoeHHME aroMa, HaxoxzacHue B mpupone. Pusznueckue wu
XUMHUYECKUE CBOMCTBA kele3a. OKCUbl, THAPOKCUIBI U TBEPJbIC BEIIECTBA Kee3a
(1) mxenesza (111), ux coctas, CBOMCTBA U TIOJTyUYCHHE.

Xumuueckuii IKCnepumenm

O3HAKOMJICHUE C O00pa3laMyd METaUIOB M CIUIAaBOB, HUX (U3HUUECKUMU
MPOSIBIICHUSIMU, HCCIEAOBAaHUE PE3YJbTATOB KPUCTAJUIOB METAIOB (BO3MOKHO
MCIIOJIb30BaHUE BUICOMATEPHUAIIOB), B3aUMOJICUCTBUE OKCUIOB METAJUIOB U HATPUS
C BOJOUW (BO3MOXHO HCIIOJIb30BAHUE BUIEOMATEPUATIOB), UCCIEIOBAHUE CBOICTB
KECTKOM BOJIbI, TPOIIECCa TOPEHUS JKeJie3a B KUCIOPO/i€ (BO3ZMOXKHO UCTIOJIb30BAHUE
BHUJICOMATEPUAIIOB) , MPU3HAKU MPOTEKAHUS KAYECTBEHHBIX Pa3psOoB HA HMOHBIL:
MarHusi, ICTOYHHUKH, BKJIFOYAIOT, MHKA, xkene3a (1) u xeneza (1), mexu (1),
HaO0JII0ICHUE U OTICAaHUE TTPOLIECCOB TOPEHUSI MOHAMH HATPUsI, KU U UICTOYHUKOB
(BO3MOXXHO HCIIOJIB30BAaHHWE BHJIEOMATEPUAIOB), UCCIENOBaHUE aM(pOTEepHBIC
CBOMCTBa THUIPOKCHJA BO3JCUCTBYIOT M THUAPOKCHUIA IIMHKA, pEIICHUE
AKCTIEPUMEHTATILHBIX 3aJ1a4 10 TeMe «BakHe1e MeTauibl U UX COCTMHEHUSD.

XHMHUA M OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B NOBCEIHEBHOM MXM3HM 4YeNOBEKa. bezomacHoe
UCITIOJIb30BAHUE BEIIECTB U BO37ciicTBUE B ObITy. [lepBast momoIs mpu oxkorax u
OTPAaBJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYXKarollel cpeabl (MpeaenbHas AOMyCTHMast
KOHIIeHTpaIus BemecTs, ganee — [1JIK). Poib xuMuu B perieHnn 3K0JI0THYECKUX
npo0JieM.

Xumuueckuii IKCnepumenm:

H3yueHHe oO0pa3loB MaTEpUaATIOB (CTEKJIO, CIUIABbI METAJLJIOB, MOJUMEPHBIE
MaTepHabl).

Mescnpeomemmnuwle céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpH H3y4eHUHM XUMUU B 9 Kiacce
OCYILIECTBIISIETCS ~MOCPEACTBOM  HCHOJIb30BaHMUSI KAaK €CTECTBEHHO-HAaYyYHBIX
MOHATUM, TaK W TIOHSATUMN, SIBJISIFOIIMXCS CHUCTEMHBIMHU JUIsl JIETKMX BEIIECTB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIe TOHSTHS: Hay4dHble (haKThl, TUIIOTE3a, 3aKOH,
TEeOpWsl, aHalM3, CHHTE3, KiIacCHU(PUKAIMs, TEePUOJUIHOCTh, HAOIIOACHHUE,
AKCHEPUMEHT, MOJIETMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MaPHUKOBBIN
s peKT, TEXHOIOTHS, MAaTEPHAIIBI.



dusuka: maTepus, aToM, 3JIEKTPOH, POTOH, HEUTPOH, UOH, HYKJIHI, U30TOIIBI,
ParvOaKTUBHOCTbD, MOJIEKya, AIIEKTPUUYECKUI  3apsiz, POBOTHUKH,
HOJYIIPOBOIHUKHU, JUAJIEKTPUKH, (OTORJIEMEHT, BEIIECTBO, Teno, O0BeM,
arperaTHOe  COCTOSIHME  BEIECTBa, TIa3, pPAacTBOPEHUE, PaCTBOPUMOCTD,
KpUCTAJUTMUECKAsl. PEII€TKa, CIUIaBbl, (DU3MUECKUE W3MEpPEHUs, MPOU3BOIHbBIC
U3MEpPEeHUs, KOCMUYECKOE MPOCTPAHCTBO, IIaHeTa, 3BE3/1bl, CoHIIe.

buonorust: ¢orocunres, asixanue, Omochepa, sKocUCTEMA, MUHEPAIbHBIC
yI0OpeHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIC BEIIECTBA.

['eorpadusa: armocdepa, ruapocdepa, MoJie3HbIE HMCKONAeMble, TOpPHBIC
HIOPO/IbI, TIOJIE3HBIE UCKOTIaeMbIe, TOIUIMBO, BOAHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIECTBA OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE PE3yIbTaThl OCBOCHUS MPOTrpaMMbl OCHOBHOM 00pa30BaTeNIbHOIM
OCHOBBI B XOJi¢ OOyueHHUsI B €IMHCTBE OOpa30BaTENbHOM W MEJaroruyeckKoiu
JESATEIIBHOCTH B COOTBETCTBUHM C BKJIFOUEHHUEM COLIMOKYJIBTYPHBIX U JTyXOBHO-
HPABCTBEHHBIX I[EHHOCTEH, MPOBOJAMMBIX B OOINECTBE COONIONEHUS U HOpPMaMu
MOBEICHUS U  COOMIOJIEHUSI TpoIlecca CaMOTO3HAHWSA, CaMOpa3BUTUA U
COIMAIM3AINU 00YyYarOIIUXCS.

JIM4HOCTHBIE  pe3yibTaThl  OTPAXKEHUS  CHOCOOHOCTH  OOYYAIOIIMXCA
PYKOBOAUTH CHUCTEMOW MO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAIM W pacIIMpeHus
OTIbITa JESTEJILHOCTH Ha €€ OCHOBE, B TOM UHUCJIE€ B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHMA

LEHHOCTHBIE OTHOIIEHUS K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAYYHOMY HACJeIWI0, TOHUMaHNe 3HAYCHHs] XMMHUYECKON HAyKH B COBPEMEHHOMN
KU3HHU 00I11eCTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM MH(OpMaIIel O epeI0BbIX
JOCTMKEHUSIX W OTKPBITHUAX  MHPOBOM U OTEYECTBEHHOW  XHMMWH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUSAX O YCTPONUCTBAX MHUpa U OOIECTBA;

2) BbICIIIEe 0Opa30BaHMeE:

OpPEJCTaBICHUE O COLHUAIbHBIX HOpPMax M MpaBUiaX MEKIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-MCCIEAOBATENIbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JESITEIbHOCTH, TOJATOTOBKE K Pa3HOOOPa3HOW COBMECTHOW MAESITENBbHOCTH TpU
BBITIOJTHEHUH YYE€OHBIX, ITO3HABATEIBHBIX 3a7ad, BBHIMOJTHCHUA XHUMHUYECKUX
HKCIEPUMEHTOB,  COCTaBJIEHUM  y4eOHBIX  NPOEKTOB,  CTPEMJICHUSIX K
B3aMMOIMOHUMAHUIO U B3aUMOIIOMOIIM. B MPOLIECCE 3TOM y4yeOHOM AeATeIbHOCTH,
aHaJIM3UPYWTE CBOE TOBEJEHUE M TOCTYNKH CBOMX TOBApPHUILEH C MO3UIUU



MOPAJIBHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI MOCIEAYIOIMIHNX
JEVCTBUU;

3) HEeHHOCTH HAYYHOTO MO3HAHUS |

MHUPOBO33PEHUYECKHE HAyUYHBIE MPEACTABICHHUS O (PU3NYECKUX CBOMCTBAX U
COCTOSIHUH, COOTBETCTBYIOIIME COBPEMEHHOMY TMIOAXOJY pAa3BUTHSI HAYKH W
byHIaMEHTAIBHBIX TPUHIMIIOB 11 TOHUMAaHUS CYIIHOCTH KAapTUH MHPA,
MpeacTaBiIeHusT 00 OCHOBHBIX MPUHIUIAX PA3BUTHS TPHUPOIBI, B3aWMOCBS3SIX
YEJIOBEKA C MPUPOJIHON CPEJIO, O POJIM XMMHH B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHbIE MOTHUBBI, HAlpPaBJICHHbIE HA MOJYyYE€HHUE HOBBIX 3HAHUU B
o0NacTM  XUMHUHM, HeoOXoJuMmble [UIsi HAOMIOACHUS 3a TpoleccaMu |
MEpOTPUATUIMH, TTO3HABATEIHHOM, TH(HOPMAIIMOHHON U YUTATEIbCKOU KYJIbTYPHI,
B TOM YHCJIC HABBIKU Pa0OTHI C YYCOHBIMH TEKCTAMH CAMOCTOSITEIHFHO, CITPABOYHOMN
JUTEPATYPOU, JOCTYITHBIMU TEXHUYECKUMH HH(POPMAIIMOHHBIMHU TEXHOJIOTHUSIMH;

UHTEpEC K OOYYEHHI0 U IMO3HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U
CIOCOOHOCTP K  camMOOOpa30BaHUIO, TMPOEKTHOM U HCCIIEI0BATEIbCKON
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH U YPOBHS OOy4YeHUS B
MIEPCTICKTUBE;

4) hopMupoOBaHUE KYJIbTYPbI 310POBbSI :

OCO3HAHHWE IIEHHOCTEH KW3HMW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0OpPOBBIO, YCTAaHOBKAa Ha 30POBBIA 00pa3 KW3HU, OCO3HAHUE TOCIEACTBHHA U
HEMPUATHBIX BPEIHBIX TPHUBBIUCK (YMOTPEOJICHHE AaJIKOTOJISI, HApPKOTHKOB,
KypeHHs1), He0OOXOUMOCTh COOIOJCHUS MPaBUJ 0€30MMaCHOCTH TMPHU JIBIKCHUH C
XUMHUYECKUMU BEIIECTBAMH B ObITY 1 000CHOBAHWE KU3HH;

5) TPy10BOT0 BOCIIUTAHMS :

WHTEpPEC K MPAKTHUYECKOMY HM3Yy4eHHIO Tpodeccuii U Tpyaa, OTHOIICHUE K
TPyLy W pe3yibTaTaM TpPYAOBOW JEATEIHLHOCTH, B TOM YHCIE Ha OCHOBE
NPUMEHEHUST  TPEIMETHBIX 3HAHWK 10 XHMHH, OCO3HAHHBIA  BBIOOD
WHMBUTyaIbHON TPACKTOPHH, MPOJIOHKEHHE 00pa30BaHUs ¢ YIETOM JIMYHOCTHBIX
WHTEPECOB M CIOCOOHOCTEH K XHMHH, CBS3SIM U yCIeXaM, YCIEIIHOCTh
npodeccruoHanbHas IeaTeIbHOCTh U Pa3BUTHE HEOOXOIUMBIX YMEHUN, TOTOBHOCTh
aJanTHPOBATHCA B MPOheCCUOHATBHOU Cpejie;

6) 3K0JI0rHYecKoe BOCIIUTAHME:

DKOJIOTUYECKOe OTHOIICHUE K MPUPOJIC KaK UCTOYHUKY KM3HU Ha 3emiie, Ha
OCHOBE €€ OCBEIIEHUS, TOHUMaHNe IIEHHOCTEeH 3J0pOBOTr0 M OE30MacHOro oopasa
JKU3HH, OTBETCTBCHHOE OTHOIIECHUE K COOCTBEHHOMY NMPHUHIIUAITY M MICUXHUYECKOMY
3I0POBBIO, OCO3HAHME MPUHITUIIOB COOJIIOICHUS MPaBUi 0€30MaCHOTO TOBEICHUS
npu paboTe C BEIIECTBAMHU, a TAaK)KE€ B YCTAHOBJIECHHOM TIOPSIKE, YIPOXKAIOIIEM
310POBBIO U )KU3HB JIKOJIEH;



CIIOCOOHOCTH TPUMEHSITh 3HAHWS, MMOJTYYEHHBIE TIPU W3YYCHUH XUMHH, IS
pelieHus 3a1a4, TpaHull OKpYKaroled MpUpOIHON Cpeibl, 1Jisi TOBBIIIEHUS YPOBHS
0C000M KyJIbTYpbl, OCO3HAHUS TJI00ATBHOIO XapaKkTepa HKOJIOTHYECKUX POoOIeM U
CIIOCOOOB UX PEIICHUSI C TOMOIIbIO METO/I0B XUMHH, KOJIOTUUECKOT0 MBIIIJICHUS,
HaBBIKOB PYKOBOJICTBA MU B IMO3HABATEJIbHOM, KOMMYHUKATUBHON M COIMAILHOM
cdepe. mpaKkTHKa.

METANIPEJMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeIMETHBIX pe3yJbTaTOB HMEIOTCS 3HAYUMBIC ISt
dbopMHUpOBaHUS MUPOBO33pEHUS 00IIIEHAYYHbIEC TOHATHS (3aKOH, TEOPHS], IPUHITUII,
runore3a, ¢GakT, cHucTema, TMPOIECC, OIKCIEPUMEHT U JpYyrue), KOTOophle
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX XUMHUECKUX MPEIMETaX U MO3BOJIAIOT Ha
OCHOBE 3HAHUU M3 ATUX MPEIMETOB (JOPMHUPOBATH MPEACTABICHUS. O IIETOCTHOCTH
HAay4YHOW KapTUHBI MUPA, U YHUBEPCAIbHbIC HAYYHbIC ACHCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATUBHBIE, PETYJISITUBHBIC), KOTOPBIE TO3BOJISIOT 00ECIIEUUTh TOMOIIb K
CaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO U SIBHO YYEOHOU €SI TEIHLHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE TEXHOJIOTHYECKHE e CTBUSA

ba3oBble 1ornueckue AecTBUs:

METOJbl HCIIOJb30BaTh MPHUEMBI JIOTUYECKOTO MBIIIICHUS IPU OCBOCHUU
3HAHUW: PACKPBITh CMBIC] TOHSATUU (BBIICIUTh HMX XapaKTepHbIC MPHU3HAKH,
COXPaHUTh B3aUMOCBSI3b C JPYTUMH MOHSTUSIMU), UCIOJIH30BATh KOHUEMIIUM JIJIs
O0OBSICHEHUS OTJICTbHBIX (DAKTOB U HANPaBJICHUN, BELIOOPKY OCHOBAHUS U KPUTEPUS
JUIs KiacCU(UKAUM XUMUYECKUX BEHIECTB M 3aKOHOMEPHOCTEH, COXpaHEHUE
MPUYUHHO- MOCTEAYIOIINE CBI3U MEXAY 00bEKTaMU U3yUEHUS, CTPOST JJOTUUECKUE
paccyxjeHus (MHAYKTHUBHBIC, JEAYKTUBHBIC, M0 aHAJIOTUSIM), JCJIAIOT BBIBOJBI U
3aKJIIOYCHUS,

yMETh TMPUMEHSITh B TMPOIECCe TMO3HAHMUS TMOHATUN (TMpEeIMETHhIE U
METanpeIMETHBIC), CUMBOJIMYECKHUE (3HAKOBBIE) MOJICNIH, UCTIOJIb30BATh B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HAK (CMMBOJUYECKHE OJJIEMEHTHI), XUMHUYECKYI0 (opMylny H
ypaBHEHUE, MEAUIIMHCKUN PEKUM — TPHU BBIMOJHEHUN Y4€OHO-TTO3HABATEIIbHBIX
3a/1a4 , C YYETOM ATUX MOJICJIbHBIX MPEACTABICHUN BBISIBISATH U XapaKTepU30BaTh
OTNICJIbHBIE TIPU3HAKK H3Yy4YaeMbIX OOBEKTOB — DJJEMEHTAapHBIX BEIIECTB U
bU3NYeCKUX  MPUYUH, BBIBIATH  OOIMHME  3aKOHOMEPHOCTH, MPUYUHHO-
CJICJICTBEHHBIE CBSI3M U MPOTHUBOPEUHS B U3y4aeMbIX MPOIIECCAX U SBICHUSX.

Ba3oBbIe ucciaeaoBarebCKHe IeHCTBUA .

yMETh HCIOJIb30BaTh ITOCTABJICHHBIE BOIMPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAYECTBE OCHOB JJIs1 QOPMUPOBAHUS TUIIOTE3 M0 HAIIPABICHUIO
K MPABUJILHOCTU BBICKA3bIBAEMBIX CYXIEHUN;



npuoOpeTeHne OmbITa MO IUIAHUPOBAHHMIO, OPraHU3allMd M IPOBEICHUIO
YUEHHYECKUX OKCIEPUMEHTOB, YMEHHE HaOlIoJaTh 3a XOJOM Ipollecca,
CaMOCTOSITEJIFHO TIPOTHO3UPOBATh €r0 Pe3yJbTaT, (OpMyIUpOBaTh 00OOIICHUS U
BBIBOJIBI 10 PE3YJIBTATaM IIPOBEAEHHOIO OIBITA, UCCIIETOBAHUS, COCTABIIAET OTUET
O MpoJeIaHHOMN padoTe.

Pabora ¢ nnpopmanmeii:

YMEHHE BBIOMpATh, AHANU3UPOBATh W HUHTEPIPETHPOBATH HH(POPMAILIHIO
pa3IMYHBIX BUAOB U (HOPM MPEACTABICHUS, MOTYYaeMYyIO U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJIIpHAs JINTEPATypa MO XUMHUYECKOMY COJEPKAHUIO, CIPABOYHBIE
nocobust, pecypcbl MIHTepHETA), OLIEHUBATh IPOTUBOPEUYUBYIO U HEJTOCTOBEPHYIO
nHpopMmaruio;

YMEHHUE MPUMEHATh Pa3JIMYHbIE METOJbI M 3aMpPOChl MPU MOUCKE U OTOOpE
uH(OpPMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [JIsi BBIOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEIEICHHOr0 TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJBb30BaHUS  MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
BJIIQJICHUE KYJIbTYpPOH, aKTUBHOE HCIOJIb30BAHUE Pa3JIUYHBIX ITOMCKOBBIX CHUCTEM,
CaMOCTOSITENIbHO BbIOMpaTh ONTUMAIIBHYIO (DOPMY MPEACTABICHUS UHPOPMAIUH U
WUIFOCTPUPOBATh pPEIIAEMbIE 3aJa4d IIEPEHOCHBIMM CXEMAMHM, JWarpamMMaMy,
apyrumu popmamu rpa)KoB U UX KOMOMHAIUSMU;

YMETh HUCIOJNb30BaTh W  aHAIM3UPOBAaTh B Ipouecce Yy4yeOHOW U
MCCJIEI0BATENBCKONW JEATEIbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO34WCTBA, CEJIbCKOTO XO34lCTBA W TPAHCIOPTa HAa COCTOSIHHE
OKPY KAIOIIEH MPUPOTHON CPEIBI.

KoMMyHMKaTHBHBbIE YHHBEpPCAJbHbIE TEXHOJOTHYECKHE T1eiiCTBUS

HaBBIKM 3a7aBaTh BOMPOCHI (B XOoJ€ Auayiiora W (W) OOCYXKICHHS) IO
CYILIECTBYIOIIEH OOCyxmaemMoil Teme, (HOpMyIHpOBaTh CBOU MPEIJIOKECHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEIJIOKEHHOH 3a/1a4H;

JIOCTHIKEHUSI PE3YJIbTATOB, TIOJYUYEHHBIX B MO3HABATENLHOMN JEATEILHOCTH B
YCTHBIX W MHUCBMEHHBIX TEKCTAaX; JEJaTh MPE3CHTAINIO PE3YIbTATOB BBHIMOJHEHUS
XUMHUYECKOTO IKCIIEpUMEHTa (JIa0OpaTOpPHOTO OMBITa, JAOOPATOPHOI pabOTHI IO
UCCJIEIOBAaHUIO CBOWCTB BEIIECTB, YU€OHOTO MPOEKTA);

METO/Ibl COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIHHOMN U
MCCJIeI0BATENHCKON NeATEIbHOCTH MPU BOZHUKHOBEHUU MPOOJIEM Ha OCHOBE yuéTa
OOLIMX MHTEPECOB M COIJIACOBAHMS MO3UIMHN (00CYyKIeHus, OOMEH MHEHMSIMH,
«MO3TOBBIE IITYpPMBI», KOOPJIWHAIIUS JCHCTBUW YYAaCTHUKOB, OTPEICICHHUE
OTIPEJICTICHHBIX TI0 KPUTEPHUSIM KaueCTBa BHIMIOJIHEHHOW paOOTHI U IPYyTHE).



PeryasiTuBHbIE YHHBepCcaJbHbIe TEXHOJOTHYECKHeE IefiCTBUS .

YMEHHUE CaMOCTOSITEIbHO OIpPEAeATh IIeJI JESITeIbHOCTH, IUIAaHUPOBATD,
u3y4yaTb, KOHTPOJMPOBaTh M TMpPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeITLHOCTh, BEIOMpATh Hambosee d(pPeKTUBHBIC METOBI PEIICHHS] HAYYHBIX U
MO3HABATENbHBIX 3aJla4, CaMOCTOATEIIbHO COCTABJIATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM TIPU  BBINOJHEHUM 33JaHAW C YYETOM
MOJIYYeHUS] HOBBIX 3HAHUM M3y4aeMbIX OOBEKTOB — BEILIECTB U PEAKIIMM , OIIEHUBATD
COOTBETCTBHE MOJIYYEHHOTO pe3yJibTaTa 3asBJIICHHOM 11€JIM, YMETh UCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, pejiaraeMolie B (yHIaMEHTAIbHBIX 3aja4aXx.

HPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeAMETHBIX pe3yJbTaTOB IO OCBOCHHUIO COJACpPKAHUS,
YCTAHOBJICHHOTO JIaHHOW (QeaepaibHOM pabodeil mporpaMMoi, TMOJTYYEHBI:
MOJIyYEHHbIE OOydJaroluecss MMEIOT Hay4yHble 3HAHUS, HABBIKM M JEHUCTBUS,
XapaKTepHbIe JUIsl TPEIMETHON 00JacTu «XuMHUS», BUIBI JESITEIBHOCTH TIO
MOJIYYCHUIO HOBBIX 3HAHMM, MX KBUBAJICHT, MpeoOpa3oBaHHe U MPUMEHEHUE B
pa3JIMYHbIX BAPUAHTAX. COBPEMEHHBIM 1 HOBBIM.

K koHniry oOydenus B 9 kij1acce npeMeTHbIE pe3yabTaThl HA 0230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

PACKPBITh CMBIC]I OCHOBHBIX IMTOHATUM: XUMUYECKUHN 2JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KaTUOH, aHHUOH, TMPOCTOE BEHIECTBO, CJIOKHOE BEIIECTBO, BAJCHTHOCTD,
AIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIIEHUSI, XUMUYECKasl peaKlnsl, XUMUUECKast
CBs3b, d(dexT armocdepbl, MOIb, MOJISIPHBIH 00BEM, PACTBOP, DIEKTPOJIUTHI. ,
HEAJIEKTPOIUTHI, MIEKTPOIUTHUECKas coranu3aiusi, CoCTOsSHIEe HOHHOTO OOMeHa,
KaTaau3aTop, XUMUYECKOe PaBHOBECHE, 0OpaTUMble U HEOOpaTUMBIE COCTOSTHUS,
OKHCIIUTEIIbHO-XUMUYECKU-BOCCTAHOBUTEIIHHBIC COCTOSIHUS, OKHUCITUTEIb,
BOCCTAHOBUTEb, OKHCJICHHE M BOCCTAHOBJICHHE, aJIOTPONUs, aM(OTEpHOCTb,
XUMHUYECKasi CBsI3b (KOBAJICHTHAsl, WOHHAs, METa/UIMYECKas), KpHUCTaInuecKas
pemeérka, KOPpO3Ws METAJJIOB, CIUIaBbl, OBICTpas XuMH4eckas o00paboTka,
npenenbHo nonyctumas koHnnenTpanus [1JIK BemecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX OCHOBHBIX IOHSTHUH M NPUMEHSATH ATU
MOHSATHS IPU ONKUCAHUU BEILIECTB U UX MPOSBICHUI;

HCIIOJIB30BaTh XMMHUYECKYIO CHUMBOJIMKY JJIsI COCTaBJIeHHs (DOPMyJ BEIIECTB U
(bU3NYECKUX BEIIECTB;

OTpEJIeJICHHE BAJCHTHOCTH M CTETNEHU OKHUCJICHUS AJEMEHTAPHBIX JJIEMEHTOB B
COEIMHEHUAX, IUKINYECKUN COCTaB, MPUHAJJIEKHOCTh BEIIECTB K ONPEIEICHHOMY
KJIACCY COEMHEHUN 1o (opMysaM, BUJ XUMHUUYECKUX COSTUHEHUN (KOBaJeHTHas,
MOHHAs, METAJUIMYECKAsl)) B HEOPraHWYECKUX COEAUHEHUSX, 3aps]l HOHAa IO



XUMHUYECKON (hopmyre, XapakTep cpeabl B BOJHBIX PAaCTBOpPAX HEOPTaHUYECKUX
COEMHEHMH, TUI KPUCTAJUINYECKAs PEIIETKA KOHKPETHOTO BEIIECTBA;

PacKpbITh CMbICI Iepuoanyeckoro 3akoHa Jl. M. Menneneesa u pacumgpoBath €ro
NOHMMaHHUE: OIMCaTh U OXapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoi
CHUCTEMbI 0a30BBIMU 3JIEMEHTAMHU: BBIJICIUTH MOHATHS «TJIaBHas moarpymma (A-
rpynna)» u «mobouyHas noarpymnmna (b-rpymma)», maneie u Oonblue TEPUOIBI,
COOTHECTH (POPMBI, KOTOpBIE TMPHUCYTCTBYIOT B MEPUOJUYECKON. TabiuIa, C
YUCJIOBBIMU (YHKIIMOHAJIBHBIMU 3JIEMEHTAMU 3JIEMEHTApHBIX aTOMOB (COCTaB U
3apsia sAapa, oO0llee YMCIO BJEKTPOHOB M PACIPEAEICHUE UX IO AJIEKTPOHHBIM
CJI05IM), OOBSCHSET OOIIME 3aKOHOMEPHOCTH B COXPAaHEHUU CBOMCTB 3JIEMEHTOB U
UX CBsI3€H B Ipejieax MajblX MEPUOJIOB U TJIaBHBIX NOJArPYII ¢ YUETOM 3apsiaa UX
aTOMOB;

KIAaCCU(PUIIMPOBATh  XUMHUYECKHE DJIEMEHTHI, HEOPraHHMYECKHe  BEIIEeCTBa,
XUMHYECKHE CBOICTBA (IO BUAY M COCTaBY BEIIECTB, BXOSIINX B COCTaB BEIIECTB,
no TermioBoMy AH(GQeKTy, MO ONPEEICHUI0 CTENEHU OKHUCICHHUS OCHOBHBIX
AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME M XapaKTEpHblE XUMHUYECKHE CBOWCTBA
IPOCTBIX U CIIOKHBIX BEILIECTB, OTBEPK/1asi OMUCAHUE TPUMEPOB MOJIEKYIISIPHBIX
¥ MOHHBIX COOTBETCTBYIOIINX XUMHUYECKUX BEIIECTB;

COCTaBUTh YpPaBHEHUS DJIEKTPOIUTHUECKON AMCCOIMAIMM KHUCIOT, IIEeTouYeH |
COJICH, TOJIHBIE U COKpAIEHHBbIE YpPaBHEHMs, OOBSCHAIONINE HOHHBIA OOMEH,
yYpaBHEHHUs, TOJATBEP)KIAIONINE CYIIECTBOBAHWE TEHETUYECKOW CBS3H MEXKIY
BEIIECTBAMH Pa3JIMYHbIX KJIACCOB;

pPacKpbITh  CYIIHOCTb OKHCJIHUTEIbHO-BOCCTAHOBUTENBHBIX METOJOB  IyTEM
cocTaBJieHUs OajaHca OajlaHca 3Toro OanaHca;

IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X HArpy3Ku, BO3MOXXHOCTH
MPOTEKAHUS IPUPOIHBIX SBICHUH B Pa3JIMUHBIX YCIOBHSIX;

COMOCTAaBUTh OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO M MOJSIPHYIO MaccCy BEIIECTB,
MacCOBYIO JOJI0 XMUMHYECKOrO 3JieMeHTa Mo (OpMyJie COECIUHEHHUs, MACCOBYIO
JIOJII0 BELIECTBAa B PAcTBOPE, MPOBECTH PACUEThl MO YPAaBHEHUIO XUMHUYECKOIO
COCTOSIHMS,;

coOMI01aTh TMpaBUiia HKCIIOJIB30BAHUA XMMHUYECKOM MOCyAbl M J1a00paTOpHOTO
00OpyIOBaHUS, a TAKXKe IMpaBuiia OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBUU C
3¢ (GEKTUBHBIMU TI0 BBITIOJHEHUIO JTA0OOPATOPHBIX XUMHUYECKHX OIBITOB TI0
MOJIYYEHHIO U cOOpY ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIEKUCIOTO Ta3a);
NpOBEJCHUE, TIOATBEP)KIACHHE KadecTBa COCTaBa  PA3UYHBIX  BEIIECTB:
pacrno3HaBaTh OMBITHBIM METOJIOM XJIOpUI-, OpomMu-, Hoaua-, kapooHat-, pocdar-
, CHJIMKAT-, Cylb(}atr-, TUAPOKCUA-UOHBI, KATUOHBl AMMOHHUSI M MOHBI W3YYEHHBIX
METAJIJIOB, COJIEPKALUXCS B BOAHBIX PACTBOpPaX HEOPraHMUECKUX BEIIECTB. ;



IPUMEHSATH ONEPALIMA OCHOBHOM MBICIUTENBHON JEATEIbHOCTH — aHAJIN3 U CUHTE3,
CpaBHEHHE, 0000IEHNE, CUCTEMATU3AllNs, BbISBIEHUE NPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — JIJI1 U3YUEHUs CBOICTB BEIIECTB U €CTECTBEHHOI'O TEUEHHUS, ECTECTBEHHO-
Hay4yHble METOJbl MO3HaHWS — HaOIIOACHUE, W3MEPEHHE, MOJECIUPOBAHUE,
HKCIIEPUMEHT (PEAJTbHBII U MBICITUTEIbHBIN ).
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[IpakTnueckue
paboThI

DnexkTpoHHBIE (1TU(POBEIC)
00pa3oBaTeNbHbIE PECYPChI

bu6moreka [JOK
https://m.edsoo.ru/7f41a636

bu6moreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6moreka [JOK
https://m.edsoo.ru/7f41a636
bubmoteka [IOK
https://m.edsoo.ru/7f41a636
bubmoteka [IOK
https://m.edsoo.ru/7f41a636


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

No Ha3Banue pa3aeinoB v TeM MPOorpaMMbl
/o

Paszgea 3. Meraliibl M X COeIMHEHUSA

3.1 OO01mure cBOWCTBa METAILIIOB

3.2 Bageime MeTaJUIbl U UX COCIUHEHUS

Hroro no pasneiny
Paznen 4. XuMus 4 OKpy:Ka0IIas cpeaa

4.1 BGHIGCTBa 1 MaTCpHUaJIbl B )KU3HH YCJIOBCKA

Hroro no pasneiny

PesepBHOE Bpems

OBUIEE KOJIMHECTBO YACOB IIO
[TPOITPAMME

Bcero KouTposbHbie

16

20

68

KomnnyecTBo yacoB

paboThI

[IpakTnueckue
paboThI

DneKTpoHHbIE (LIU(PPOBBIEC)
00pa3oBaTeNbHbIE PECYPCHI

bubmmoreka [JOK
https://m.edsoo.ru/7f41a636

bubmmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bubmoteka [IOK
https://m.edsoo.ru/7f41a636


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

