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COJAEP)KAHUE OBYYEHUA

9 KUIACC

BemecTtBo 1 XUMHYeCKas peaKuust

Ilepuognueckuit 3axkoH. Ilepmomuueckas cucremMa xumudeckux osyemeHtos [l U.
MenpeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHMHM CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, Kbl U UX COEAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM 3JIEMEHTOB B [lepruoandeckol CuCTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHne BewniecTBa: BHJBI XUMHUYECKOW CBA3M. THIBI KPUCTAIUIMYECKUX PEMIETOK,
3aBUCHMOCTb CBOMCTB BEIECTBA OT THUIIA KPUCTAIMYECKOM PEMIETKM M BHUJA XUMHUYECKOU
CBSI3H.

Knaccugukanus ¥ HOMEHKIAaTypa HEOpPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBOMCTBA
BEUIECTB, OTHOCSIUMXCS K Pa3jIMYHBIM KJIaccaM HEOPraHWYECKHUX COCIMHEHUH, N€HETHYECKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XuMUYEeCKAX peakuil Mo pa3IudHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYacTBYIOUIMX B peakUUH BELIECTB, MO TemIoBoMy 3(dekry, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XMMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYacTHIO KaTajlu3aropa). DK30- U
HAOTEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHHUSI.

[TonsiTne 0 cxopoct XUMHUYecKoi peakiuu. [lonsTHe 00 0OpaTHUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTepOoreHHbIX peakuusx. Ilonsatue o
karanuse. llonarne o XxumuueckoM paBHOBecuu. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON pEeaKIMU U MOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEbHBIE PEAKLIMU, DSJIEKTPOHHBIM OallaHC OKUCIMTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. CocCTaBleHHE YpaBHEHHH OKHUCIMTEIBbHO-BOCCTAHOBUTEIBHBIX
peakImii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOT 0 OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIJIEKTPOIUThl. KaTnoHsl,
AQHUOHBI. MexaHu3M JAMCCOIMAllMM BELIECTB C pPa3jIMYHbIMU BHJAMU XHUMHUYECKOH CBS3U.
Crenens aucconpanuu. CHIbHBIC U CTa0bIe DJIEKTPOTUTHI.

Peakiun moHHOro oOMeHa. YClIOBHsI MPOTEKAHUS peakiMii HOHHOTO OOMeHa, MOJHbIE U
COKpAaIEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBAaHWI M COJIEH B CBETE
NpeJCTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIMu Ha HOHBI.
[TonsiTHE O THIPONIH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJJIOB M HeMeTalioB (rpadura u anmasza), CIOXKHBIX BEUIECTB (XJIOpHIa HaTpus),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHMUYECKON peakIuu OT BO3JAEHCTBUS pa3IMYHbIX
(akTOpOB, MCCIEIOBAaHUE IJIEKTPOIPOBOJHOCTU PACTBOPOB BEILIECTB, IMpOIEcca AUCCOLMALUN
KHCJIOT, Inenodyed M coneld (BO3MOXKHO HCIIOJIb30BAaHHE BHUAECO MAaTEepHalioB), IpPOBEACHUE
OTIBITOB, WITIOCTPUPYIOIIMX MPHU3HAKU MPOTEKaHMsI peakiuii MOHHOTo oOMeHa (oOpa3oBaHue
ocajka, BblAelieHHe ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUi (FOPEHHE, PEaKLUU DPA3I0KEHUs, COCIUHEHNS),
pacro3HaBaHHE HEOPraHMYECKHX BEUIECTB C IIOMOIIBI0 KAauye€CTBEHHBIX DPEAKLUIl Ha HOHBI,
pelleHne SKCIepUMEHTaIbHBIX 3a/1a4.

HemeTauibl U MX coeJUHEHUS

OOmast xapakTtepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue M (PU3MYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOI€HOB.



XWMHUYECKHE CBOWMCTBA Ha MpUMEpe XJiopa (B3aUMOJCHCTBHE C METallJlaMH, HEMETalIaMH,
mienoyamu).  XuopoBopopod. ComsiHas KHCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyYEHHUE,
NpuMeHeHue. J[eicTBHUE XJIopa U XJIOPOBOJOPO/Ia HA OPraHU3M 4YesloBeKa. BaxxHenme XIopuasl
U X HaXO0XJCHUE B IPUPO/IE.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOECHHS AaTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (hU3NYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
ceppl. CepoBonopoa, cTpoeHue, (U3MYECKHe M XUMHYecKHe cBoiicTBa. OKCHIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBOMCTBA
(oOme Kak MpeNCTaBHTENS Kiacca KHUCIOT M crenuduueckue). XUMHYECKUE pPEeakluu,
JeKallue B OCHOBE MNPOMBIIIICHHOTO croco0a IMoiydeHHUs CepHOi KucioTel. IIpumenenue
cepHoit KucioTel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peaklus Ha cyiabgar-uoH. Haxoxnenue
ceppl U €€ coelMHEHUH B TMpupoae. XHUMHUECKOE 3arps3HEeHHE OKpYKalolel cpenbl
COECIMHEHUSIMU Ccepbl (KUCIOTHBIE O, 3arpsA3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
[PEIOTBPALLCHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEeHUS. A30T, paclpocTpaHeHHEe B Tpupone, Qusmveckue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero GU3N4ecKue 1 XUMUIECKHIE
CBOICTBa, NnonyyeHue u npumeHeHure. Coau aMMOHHUS, UX (PU3HUECKUE U XMMUYECKHE CBOWCTBA,
npuMmeHeHue. KadecTBeHHas peakids Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJIyuyeHue,
busznueckue W XUMHYECKHE CBOicTBa (0OIIMe Kak TMpeACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckne). Mcnoapb3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYKArOIIeH Cpelbl COCIUHEHUSIMHU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBl U BOAOEMOB). docdop, amaoTponHble MOIUPHUKAIMU
doctopa, puzndyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pochopHas kucnora,
¢usznueckue M XHMMHUYECKHE CBOWCTBA, moiyyeHue. Vcmonb3zoBanue @ochaToB B KadecTBe
MUHEPATBHBIX YIOOpPEHUH.

OOmast xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapaKTepHble CTENEHH OKHCICHMS. YTIIEpO, alUIOTPONHbIE MOIU(HUKAIIMH, pACTIPOCTPaHEHHE B
npupoje, Gu3ndecKkue U XuMUIecKrue cBoicTBa. AncopOuus. KpyroBopor yriepoaa B mpupoje.
Oxkcupapl yriaeposaa, ux pU3NYECKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE HA JKUBBIE OPraHU3MBbI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe MpoOieMsl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUMOTe3a II100aJbHOr0 MOTEIIEHUs KiMMarta, MapHUKOBbIN 3¢ dekr. YrompHas kuciora u eé
coiu, UX (PU3MYECKHMEe M XHMMHUYECKHE CBOMCTBA, IMOJIydeHHE U TNpuMeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonb3oBanume kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO035HCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHUSAX YIiiepoja
(MeraH, »TaH, OSTWJEH, AalETWIEH, JTaHOJ, IJHMIEpPUH, YyKCcycHas Kucnora). Ilpuponnsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPUPOJIHBIA Ta3, HEPThb), MPOAYKTHl HX IMepepadoTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE 0 OMOIOTMYECKN BaXKHBIX BEIIECTBAX:
XKHUpax, Oelkax, yrieBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpraHMYECKUX M HEOPTaHMYECKUX COETUHEHHH.

Kpemuuii, ero ¢Qusuueckue U XUMHUYECKHE CBOMCTBA, MOJy4YeHHE U TMPUMEHEHHE.
Coenunenus kpemHusi B mpupone. OOmme mnpencraBieHuss o0 okcunae kpemuus (V) u
KpeMHHUEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue



CTPOUTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. [IpoGiemsl
0€30MMacHOTO UCTIOIL30BaHUS CTPOUTEIBHBIX MATEPHAIIOB B TIOBCETHEBHOM JKU3HH.

Xumuueckuii IKCnepumMenm:

U3y4eHHue o0paslloB HEOPraHUUYECKUX BEIECTB, CBOIMCTB COJISTHOM KHCJIOTHI, MPOBEICHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxkaromue (QU3NUECKUe M XUMHUYECKHE CBONCTBA TAJIOTCHOB M MX COCAMHCHHH (BO3MOKHO
UCIIOJIb30BAaHUE BUACOMATEPUAIOB), O3HAKOMIICHHE C 0OpaslaMu XJIOPUAOB (TaJOTeHUIOB),
O3HAKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJICOMATEpHUaNioB), HaOIIOJeHHEe TMpolecca OOyriuMBaHUs  caxapa IMOJ  JIEHCTBHEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCIIOTHI, TIPOBEJICHUE KAUeCTBEHHOW peaklMu Ha Cynb(ar-uoH W HaAOIOJEHUE NpH3HaKa e€
MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MYECKMMM CBOWCTBaMHU a30Ta, (ochopa U UX COCAMHEHUU
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POChHOPHBIX ynoOpeHui,
MoJIydeHHe, coOupaHue, pacrlo3HaBaHWE W HW3y4YeHHWE CBOWMCTB aMMHakKa, IMPOBEACHUE
KAUeCTBCHHBIX peaKknuid Ha HOH aMMOHUsS U Qocdar-noH W U3YYCHHE NPH3HAKOB WX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPHUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KPUCTANTMYECKHX PEHIETOK aiamasa,
rpadura, ¢ymwiepeHa, O3HAKOMIICGHHE C TIPOIECCOM aICOpPOIMM PAcTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOras3a, MojyueHue, coOupanue, pacro3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HMX IPOTEKAHUS, O3HAKOMJICHHUE C MPOAYKIUEH
CHUJIMKATHOM TMPOMBIIUICHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX 3a/iad Mo Teme «Baxkuenmme
HEMETaJUIbl U UX COCTUHEHUSD.

MeTta/ibl M UX COCAUHEHUS

OO0mass xapakTepUCTHKA XHUMHUYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxkenus B [lepuonnueckoit cucreme xumudyeckux 3mnemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTraumueckasi CBs3b M METAUTMYECKas KpPUCTAJUTMYECKas
pemeéTka. DIEeKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTaioB. PU3MUecKHe U XUMUYECKHE
cBoiicTBa MeTamioB. OOmme cnocoObl MoMy4eHuss MeTaioB. [loHATHE O KOPPO3UU METaNIOB,
OCHOBHBI€ CITOCOOBI 3aIUTHI X OT KOoppo3uu. CiuiaBsl (CTanb, YyryH, AIOPATIOMUHNN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B Ileproanueckoit cucteMe XUMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B Mpupoje. OPuznueckre U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHS U Kanus. [Ipumenenue
MIEJIOYHBIX METAIOB U UX COCTMHECHUMN.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii M KaubLUi: mosiokeHue B Ilepuoamueckoit
cucteMe xumudeckux sneMeHToB JI. M. MeHnpaeneeBa, CTpoeHHE UX aTOMOB, HaXO0XJIEHUE B
npupozae. OU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BakHeimme coennHeHus
KaJbIHs (OKCHJI, THAPOKCHUI, COIn). JKECTKOCTH BOABI U CITOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHtoB J. WM.
MenneneeBa, CTpoO€HHE aTOMa, HaXOXA€HHE B mpupoje. Pu3nueckrue U XMMHUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA M THUIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMHUYECKHX a3nemeHToB J[. H.
MeneneeBa, CTpO€HHE aTOMa, HaxoXJIeHUe B npupoae. Ousznyeckue U XMMHUYECKUE CBOMCTBA
xkene3a. Okeupnwl, Tuapokcunsl u comu skenesa (I1) u xenmesa (lll), ux cocra, cBoiicTBa u
MOJIyYEeHHE.



Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3llaMi METaUIOB M CIUIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
U3YYCHHUE PE3YJIbTaTOB KOPPO3UM METAIOB (BO3MOXKHO WCIIOIB30BAaHHE BHUICOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUIA KaJbIMs U HATPHUS C BOJIOM (BO3MOYXKHO UCHOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEeHHUs 3Kee3a B
KHcIoposie  (BO3MOXKHO  HCIIOJIB30BAHWE  BUACOMATEPUATIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKlMi Ha MOHBI: MarHus, Kajblus, alFOMUHUS, IUHKA, xene3a (Il) u xenesa
(1), meau (1), HaGMrOIcHKE U ONMHMCAHHKE MPOIECCOB OKPAIIMBAHUS IIAMCHM MOHAMHU HATpHS,
KaJusl U KaJiblidg (BO3MOXKHO HCIIOJIb30BAaHHME BHIEOMATEpPUANIOB), UCCIEOBaHHE aM(OTEPHBIX
CBOMCTB THJIPOKCH/Ia aIFOMUHUS M TUIPOKCH/IA [MHKA, PEIICHUE SKCIIEPUMEHTAILHBIX 3a/1a4 110
TeMme «BakHeWIe METallyIbl U UX COCIUHEHUS.

XuMHs 4 OKpYsKaIas cpeaa

BemiectBa 1 MaTepuansl B MOBCEJHEBHOM JKU3HH 4YeloBeKa. be3omacHoe MCIoNib30BaHKe
BCIICCTB M XUMHUYECKHX peakinuii B ObITy. llepBas momoms MpH XUMHUYECKHX O0XKOTax |
OTPaBJICHHSIX.

XUMUYECKOe 3arps3HEHHE OKpYyKarolen cpepl (MpeaenbHas JOMmycTUMasi KOHIEHTpalus
Beniects, qainee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHYECKUX MTPOOIIeM.

XumuuecKkuii IKcnepumenm:

U3y4eHHEe 00pa3IoB MAaTePUAIOB (CTEKIIO, CITIaBbI METAJIOB, TOJIMMEPHBIC MaTEPUAIbI).

Mesxicnpeomemmuunle céa3u

Peanuzarus MeXNpeAMETHBIX CBA3EH MPU M3y4YEHUU XUMUHU B 9 Kilacce OCyIIeCTBISETCS
4yepe3 UCIOJIb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHH,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OTACIBHBIX TPEMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpus,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITh, SIBJICHHE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHS, MAaTCPHUAITHI.

Oduznka: Marepusi, aToM, OJJIGKTPOH, NPOTOH, HEHUTPOH, WOH, HYKJIHJ, W30TOIBI,
pPaZIMOaKTUBHOCTb, MOJIEKYNa, DOIEKTPUYECKHM 3apsii, MPOBOAHHUKH, MOIYIPOBOJIHUKH,
TUDIIEKTPUKH, (POTOITIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTALIMYECKAs PEMIETKA, CIUIaBbl, (U3UYECKHE BEIMYUHEI,
€IMHHIIB I3MEPEHHUS, KOCMHYECKOE TIPOCTPAHCTRO, TIAHETHI, 3BE3/T6I, COJHIIE.

buonorust: dotocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpaIbHbIE YAOOPEHUS,
MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOTIaeMbIe, TOTUTHBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUTAIOTCS B XOZIe O0OY4YEHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOM JEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOIllECTBE MpPaBHJIaMU M HOpPMaM{ NOBEIEHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMATIN3ALIMN O0yYaOIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALWN M PACHIMPEHHE OIbITA JCATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOU MH(pOpMaIMell O MEePeOBbIX TOCTHKEHHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XWMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS. O COIMAIBHBIX HOpPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUJIEKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO MIOJIC3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JI€ATEIBHOCTH MPHU BBINOJHEHUH Y4€OHBIX, IO3HABATEIbHbIX 3a/1a4,
BBIIOJIHEHUH XMMUYECKUX OSKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B Ipoliecce 3TON y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOWX TOBApPHUINEH C IMO3UIMH HPAaBCTBEHHBIX M
NIPAaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKM M COCTABISIOLIME OCHOBY JJIs
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aMMOCBS3SIX YEIIOBEKa C MPHUPOJHON CPEeIoi, O poin
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHUBBI, HalpaBJIIEHHbIE Ha MOJYyYEHHE HOBBIX 3HAHUHM MO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJaeMbIX MPOIECCOB W SBJICHWH, ITO3HABATEIHbHOM,
UH(POPMAIIMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIIEHOW paboThI
C y4yeOHBIMU TEKCTaMHM, CIIPABOYHOM JIUTEPaTypOH, JAOCTYMHBIMH TEXHHUECKUMH CpEACTBAaMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW M HCCIIEIOBATEIBCKON JCATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 3J0POBBI 00pa3 JKW3HU, OCO3HAHME IIOCIEACTBUH W HEMPUSATHE BpPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOIIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHUS:

MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MpoQeccuii U Tpyaa pa3IudHOro poJia, yBaKeHHE K
TpyAy M pe3yjibTaTaM TPYJIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHONW NEATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTb aJallTUPOBATHCS B MPOGECCHOHATBHON CPEIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

DKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3JJ0pPOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHUS MPaBHII 0€30TIaCHOTO MMOBEACHMSI TIPH padOTe ¢ BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YyYEHUH XUMHH, IS PelleHUs
3aJ1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJAHON CPEOi, /ISl MOBBIIICHUS YPOBHS SKOJIOT HUECKOU
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYECKHX MPOOJIeM U MyTed WX PelieHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMAIBLHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PEC3YJIbTATOB BBIACIAIOT 3HAYMMBIC JIA (1)OpMI/IpOBaHI/I$[
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATHX MpeaIMeToB (OPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHUYECKHUX TOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU MOHATUSMU), UCIIONIH30BATh MOHATHUS AJs OOBICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU s KIacCUPUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHaBJIMBATh MPUYINHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUCHUS, CTPOUTH JIOTHUECKUE pacCyXIeHus (MHAYKTUBHEIE, IeyKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U MEeTanpeIMETHbIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XUMHH, NpPeoOpa3oBbIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMu4deckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TMpU pPEIIeHuHd Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOIACIBHBIX Hpe,ZICTaBJ'IeHI/Iﬁ BBISABJIISATH n
XapaKTEPHU30BaTh CYIICCTBCHHBIC NPHU3HAKKW H3Yy4YaCMBbIX 00BEKTOB — XMUMHYECKHUX BCIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIECACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3y4aE€MBIX MIPOIECCAX U SBICHUSIX.

Ba3oBrble ucciaenoBarenLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BONPOCHI B KAaueCTBE MHCTPYMEHTA IMO3HAHUA, a
TaKKe B KadyeCTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJOM MPOIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH NH(DOPMALIUIO PA3TMYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSTh Pa3IN4HbIe METO/IbI M 3allPOCHI IPU MOUCKE U 0TOOpe MH(MOpMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHI, OBIaJIeHUE KYIbTYPO aKTUBHOTO HCIIOIb30BAHUS Pa3IHMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpenCcTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh PEIIAEMbIE 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U AHAIM3UPOBATh B MpoIlecce Y4EeOHON U HCCIeI0BaTENIbCKOU
JEeSTENIbHOCTH UH(POPMAIINIO O BIUSHUU IPOMBILIUIEHHOCTH, CEJIbCKOT0 X0341UCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarolel NpUpOAHON CPEIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe JeHCTBHUSA:

yYMEHUs 3agaBaTh BOINpPOCH (B Xoie JaAuanora M (WIM) AUCKYCCHH) TIO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIIATH MOJyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN AEATEIbHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JelaTb MPE3CHTALMI0 pPe3yJbTaTOB BBINOJIHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHUH BO3HHUKAIOIIMX IMPOOJeM Ha OCHOBE Ydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMbI», KOOPAMHALIUS COBMECTHBIX JAEHCTBUIA, ONpe/ieJIeHHe KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepCaJbHbIe y4eOHbIe 1eCTBHSA:

YMEHHME CaMOCTOATEIBHO ONPEIENATh LIEIU ACITEIbHOCTH, MIJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMpATh
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JEHCTBUI IIpU
BBIMOJIHEHUH 33J1aHUN ¢ y4€TOM TMOJNy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbBIX OOBEKTax —
BEIIECTBaX M PEaKIUIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON 1€y,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, peJiaraéMble B YCIOBUM 3a/laHUM.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENILHOTO COJIEPIKAHMS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



00ydJaronuMucs Hay4YHbIC 3HAHUS, YMEHHs W CIIOCOOBI JCHCTBUM, crnenuduueckue s
HpeI[MeTHOﬁ O6HaCTI/I ((XI/IMI/IH», BUIbI ACATCIIBHOCTU II0 IMOJIYYCHHUIO HOBOTO 3HAHUA, €TO
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K xonimy oOyueHus B 9 KJjiacce mpeMETHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHATHM: XUMUYECKUU HIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEUIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTb,
JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCIICHUS, XUMHUYECKAs pEaKlMs, XUMHUYecKas
CBSI3b, TEIJIOBOM 3P deKT peakluu, MOJb, MOJISIPHBIA 00BEM, PacTBOP, AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAIMUS, peaklUWd HOHHOrO OOMeHa,
KaTaJIn3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpaTUMbIE pPEaKIuH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHUCJICHHE ¥ BOCCTAaHOBJIICHHE, aJJIOTPONHUs, amM(pOTepHOCTh, XUMHUYECKas CBA3b
(koBalleHTHasi, WOHHAs, MeETAJIMYecKas), KpUCTAJUIMUecKas pemeéTka, KOpPO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHMUYECKOH pEaKIuu, NpPeIelbHO JIOIyCTHUMast
koHueHrpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMMUYECKUX IOHSATUH M MPUMEHSTb 3TU
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HHUS (OpMyNn BEIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJICHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUAX PA3IMYHOIO COCTaBa, IMPHUHAJICKHOCTh BEUIECTB K OINPEACIEHHOMY
KJIacCy COeIMHEHUN Mo QopmyiaMm, BUA XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COEIMHEHUSX, 3aps] HOHA 10 XUMHYECKON
dopMyrie, XxapakTep Cpelpl B BOJHBIX PACTBOPAX HEOPTaHWYECKUX COEIMHEHUH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuoanyeckoro 3akona [[. . MenzaeneeBa U 1€eMOHCTPUPOBATH
€ro MOHUMaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyo Gopmy Ilepuonnyeckoit
CUCTEMBbl XHMHUYECKHX OJIIEMEHTOB: pa3NnyaTh MOHATUSA «TJaBHas mnoiarpynmna (A-
rpymmna)» u «mobounas noxarpymnmna (b-rpymnma)», Mameie u OOJBIINE TIEPUOJBI,
COOTHOCUTh O0O3HAuU€HHUs, KOTOphIE MMEIOTCS B MEPUOAUYECKON Tabiuue, ¢
YHUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHS aTOMOB XUMHYECKUX 3JIEMEHTOB (COCTaB M
3apsij sizipa, o0lIee YHUCiIo NEKTPOHOB U pacIpeelieHHe X 10 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH O00IIKME 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOWCTB DJJEMEHTOB U HX
COEIMHEHUH B IpeJienax MalbIX MEPUOJIOB U TJIABHBIX MOATPYMI C YYETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATh XMMUYECKUE AIIEMEHThI, HEOPraHUYECKHE BEIEeCTBA, XUMUUYECKHE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY
3 deKTy, 10 UMEHEHUIO CTENIEHEeH OKUCIEHHUSI XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) 0OLIME W crHeuupuyeckue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIIECTB, IOATBEPXK/Ias ONUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIuii;

COCTaBJIATh YPaBHEHUS 2JIEKTPOIMTUUECKON TUCCOLMALMU KUCIIOT, HIEIOUEl U COJIEH,
MOJIHBIE U COKpaLIEHHBIE YpaBHEHUS peaklMii HOHHOro oOMeHa, YpaBHEHHs peakiiuii,
MOJATBEPXKJIAIONINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXJIy BelleCTBaMU
pa3IMYHBIX KJIACCOB;



pPacKpbIBaTh CYIIHOCTh OKHUCIIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUI IMOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

MIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBHCHUMOCTH OT WX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUH B Pa3IMYHbIX YCIOBUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COeAMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUUYECKON PEAKIINY;

coOnrofaTh TMpaBuia MOJb30BAaHUS XMMHUYECKOW TMOCYIol U J1ab0paTOpHBIM
o0opyIOBaHUEM, a TaK)Ke MpaBHUia OOpaIIeHUs C BEUIECTBAMH B COOTBETCTBUHU C
MHCTPYKIUSMU N0 BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB 10 MOJTYYCHHUIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKA U YIIICKHUCIIOTO T'a3a);

MIPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAaUECTBEHHBII COCTaB PAa3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CWIHKAT-, Cylb(}ar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHS ¥ HOHBI HW3YYEHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAaHMUECKUX BEIIECTB;
IPUMEHATh OCHOBHBIC OIEPALMH MBICIUTEIBHON JESTEIbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHE, OO0OOIIEHHE, CHUCTEeMAaTH3aIlUI0, BBISBICHUE NPUYMHHO-CIIEICTBEHHBIX
CBs3€M — Ui M3y4YCHHs] CBOWMCTB BEIECTB M XMMHUYECKHUX DPEAKIIHi, €CTECTBEHHO-
Hay4yHble METOJbl T[O3HAaHUS — HaONIOJEHUE, W3MEPEHUEe, MOJCIMPOBaHUE,
AKCIEPUMEHT (peaibHbIN U MBICICHHBII).



TEMATHYECKOE IINTAHUPOBAHHUE
9 KIIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnsie IIpakruyeckue (ncpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchbl
Pa3zgea 1. BemmecTBo 1 XUMH4YeCKHEe peaKkuu
[ToBTOpEeHue n yriryoieHne 3HaHun bubmmoreka [JOK
1.1 5
OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [JOK
' peaxiuii https://m.edso0.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOLUAITHS. 3 1 1 bubnnorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3znen 2. HemeTasIbl M HX cOeTMHEHHUS
51 OO0mras XxapakTepucTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mas XxapakTepucTUKa XUMHUUECKIX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa LIOK
' PYTHEL. L-€p https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
b K
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 nommorexa LO

I(peMHI/Iﬁ N UX COCOAUHCHUA

https://m.edsoo.ru/7f41a636
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Uroro mo pazueny 25
Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S
. bubnnorexa [{OK
3.1 Obume cBoiicTBa METAILIOB 4 https://m.edso0.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxkueiire Metayuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecrBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubnnorexa [JOK
' B p https://m.edso0o.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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