MHUHHUCTEPCTBO NPOCBEIIEHUSI POCCUNCKOM ®EAEPALINH
A,IVIHHH(,TPAL[HH XACBIHCKOTI'O MYHHIIHITAJTBHOTI'O OKPYT'A KOMUTET OBPA30-
BAHUSA KYJIbTYPHI I MOJIOAEXKHOM MNOJTUTHUKHA
ya. Jennna 1.76, n. Haaarka, Xaceinckuii patios, Maraganckas obJacrs 686110

MBOY "COIII n. CTrexoasHbIH"

PACCMOTPEHO

Ha MO yuureneii ecrecTseH-
HO-MaTE€MaTHYECKUX JHCLIU-
IUTUH

- Leceero o
I' H Kumko

IIporokon Ne 1 ot «28» asry-
cra 2024r.

COTI'JIACOBAHO

Ha 3acenanum nemaroruye-

CKOI'0 COBETa LOKOJIBI //
/

VTBEPXAEHO
W.o.gapexropa MBOY COII

n. CrexoapHbI /V

E K. Muxaitiosa
IMporoxon Ne 7 ot «29» aBry-
cra 2024 r.

E K. Muxaiinosa
Ilpuxas Ne 30/7 ot «30» aB-
2024 r.

e ar

J\,a.

PABOYAJ [TPOI'PAMMA

(ID 5794626)

yuebnoro npeamera «Xnvus, 5azosbiil ypoBeHb»

aa o0y

yaronmxes 9 xiacca

n. Crexo.bHblii 2024



COJEPKAHUE OBYYEHMS 9 KJIACC

BemecTBO M XUMHYecKasi peaKkus

Ilepuonuueckuit 3axkoH. Ilepuonuueckas cucteMa xumuueckux 3iaeMeHToB J[. M. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHUHU CBONCTB XMMUYECKHX
2JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaJlUs, KaJIblUi U UX COEIUHEHUI B COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B [lepuoaiueckoii cucteMe U CTPOEHHEM UX aTOMOB.

CrpoeHue BelecTBa: BUbI XUMUUECKON CBA3U. THUIBI KPUCTAIITHYECKUX PEHIETOK, 3aBUCUMOCTh CBOICTB BeIlleCTBa OT TUIA KPUCTAJUIMYECKOHM PEIETKN U BUJa XUMUUECKON
CBSA3H.

Krnaccudukanms u HOMEHKIIATypa HEOPraHMYECKMX BEIIeCTB. XUMHYECKHE CBOWCTBA BEIIECTB, OTHOCAIIMXCS K PA3IMYHBIM KJlacCaM HEOPraHWYeCKHX COCAMHEHUH,
TEHETUYECKAs CBSI3b HEOPIaHUYECKUX BEIIECTB.

Krnaccudukanms XuMHIECKNX peakIuil MO0 PasIMYHbIM NpPU3HAKaM (110 YHCIy M COCTaBy YYAacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3((eKTy, M0 M3MEHEHHIO
CTETICHEH OKUCICHUS XUMMUUECKHUX JJIEMEHTOB, [0 00PaTUMOCTH, 10 yIaCTHIO KaTaIu3aTopa). DK30- M 3HAOTEPMHUECKHE PEaKIINHU, TePMOXUMHIECKUE YPaBHEHHS.

IMonsTre o ckopocTy XxuMUIecKoi peaknnu. [loHsTHE 00 0OpaTUMBIX M HEOOPATUMBIX XUMHUIECKUX peakiusax. [IoHsITHe 0 TOMOTeHHBIX M TE€TEPOreHHBIX peakuix. [lonsaTne
o karanuse. IloHsATHE 0 XMMUYECKOM paBHOBECHH. DAKTOPBI, BIHAIOLINE HA CKOPOCTh XHMUYECKOH PEAKIIMU 1 MTOJIOKEHHE XUMUIECKOTO PABHOBE CHSI.

OKHUCIIUTENTFHO-BOCCTAHOBUTEIBHBIE  PEaKIMM, DJJICKTPOHHBIM OalaHC OKUCINTEIhbHO-BOCCTAHOBUTENBHONH peakiuu. CoCTaBiIeHHE YpPaBHEHUN OKHUCIHUTENIBHO-
BOCCTaHOBUTEIIbHBIX PEAKLUI C UCIIOJIb30BAHUEM METO/a JIEKTPOHHOTO OanaHca.

Teopus 3MeKTPOIUTHUECKOM TUCCOIMALIUU. DICKTPOIUTH U HE3JIEKTPOIUThl. KaTHOHBI, aHMOHBI. MeXaHNU3M JUCCOLMAIMM BEIIECTB C PAa3IHMYHBIMU BHIAMH XUMHUYECKOH
cBsa3u. Ctenens nquccoruanuu. CUIbHBIE U CJIa0ble 3MEKTPOIUTHL.

Peaxuyu noHHOro 0OMeHa. Y ClioBuUS MPOTEKaHHs PeaKIMii HOHHOTO OOMEHa, MOJIHbIE U COKpaIEHHbIC HOHHbBIE ypaBHEHHs peakunii. CBOWCTBa KUCIOT, OCHOBAaHHH H COJIE B
CBETE MPECTaBICHUH 00 JIEKTPOIUTHYECKOM Ancconmalyy. KayecTBeHHbIe peakiuy Ha HOHbL. [loHsTHE O rHapoM3e coeil.

Xumuueckuit 3Kcnepumenm:

03HAKOMJICHHE C MOJICIISIMH KPHUCTANIMYECKUX PEMIETOK HEOPTaHWYECKUX BEIIECTB — METAJUIOB W HEMETaJuloB (TpaduTa M anMmasa), CIO0KHBIX BEIIECTB (XJIOpUAa HaTpus),
UCCIIEJOBAaHWE 3aBUCHMOCTH CKOPOCTH XHMMHYECKOH pEakIMW OT BO3JECHCTBHS Pa3IMUHBIX (PAKTOPOB, HCCIEIOBAHME BIICKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, IpOIEcca
JIICCOLMALIMK KHCJIOT, IIeNloYell W cojed (BO3MOXHO HCIIONB30BaHHE BHUJICO MaTepHalioB), MPOBEICHUE OIBITOB, MIUIIOCTPHPYIOMINX MPU3HAKH MPOTEKaHUS PEaknuii MOHHOTO
oOmeHa (oOpazoBaHME OcajKa, BBIJEJICHHE Tra3a, oOpa3oBaHWE BOABI), ONBITOB, WIUTIOCTPUPYIOIIMX HPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIWi (TOpeHHe, peakiuu
PasIIOKEHUs, COIMHEHN), PAaCIIO3HaBaHNE HEOPTaHMYECKHUX BEIIECTB C TOMOIIBIO KAUE€CTBEHHBIX PEAKIIMI Ha HOHBI, pEIICHNE AKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTannbl 4 UX cOeAUHEHUSA

OO0mas xapakTepucTHKa rajoreHoB. OCOOCHHOCTH CTPOSHHUSI aTOMOB, XapaKTepHble crerneHn okucieHus. CTpoeHue u GU3MYeCcKrue CBOMCTBA MTPOCTHIX BEIIECTB — TAJIOTEHOB.
XuMHUYECKHEe CBOWCTBA Ha NMpHMeEpe XJopa (B3aUMOJECHWCTBHE C MeTalIaM{, HEMeTajulaMy, Ienodamu). Xiopoopopoa. CoisHas KHCIIOTa, XMMHYECKHE CBOICTBA, MOJTyuyeHHE,
nmpuMeHeHue. [leiicTBre X1opa 1 XJIOpOBOJOPOa Ha OPTaHU3M YeJloBeKa. BaskHeilnue XJIopuabl U MX HaXOXKAECHUE B IPUPOJIE.

OO0mas xapakTepucTrka sneMeHToB VIA-rpynmbel. OcOGEHHOCTH CTPOSHHSI aTOMOB, XapaKTepHbIe cTereHn okuciieHns. CTpoeHne u pU3M4ecKue CBOWCTBA MPOCTHIX BELIECTB
— KHCJIOpOJia U cepbl. AJUIOTPOIHBIE MOAN(DHUKALIMKI KUCIOPOAA U cepbl. XUMHUYECKHe CBOWCTBa cepbl. CepoBOIOpO/, CTpoeHNUe, HU3NUECKHE U XUMHYECKUE CBOWCTBA. OKCH/IBI CEpBI
KaK IPEACTaBUTENIM KUCIOTHBIX OKcuaoB. CepHas KuCioTa, (pU3NYecKre W XMMHUYECKHe CBOWCTBA (0OLIME Kak MpeACTaBHTElNs Kiacca KHCIOT W cnenuduieckue). XUMHUUECKHE
peaKIuy, Jexalye B OCHOBE MPOMBIIIJIEHHOTO CII0c00a MoTyyeHus1 cepHoil KuciaoThl. [Ipumenenue cepHoit kuciaoTsl. Conu cepHOIl KUCIOTHI, KaueCTBEHHAsl peaklys Ha cybdart-
noH. HaxoxieHne cepbl 1 e€ coeJMHEHNH B IIPUpPO/ie. XMMUYECKOE 3arps3HeHNE OKpYsKarolleil Cpeabl COSAMHEHNSIMH Cephl (KUCIIOTHBIE J0XK/H, 3arpsI3HEHHE BO3yXa H BOJOEMOB),
CHOCOOBI €ro MPEe0TBPAIIECHHS.

OOmas xapakTepucTHKa 3JeMeHTOB VA-rpynnsl. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHBIE CTEIIEHH OKHCIEHUs. A30T, paclpOCTpaHEeHHEe B NMPHUPOAE, GpU3nYecKre 1
XUMHYecKne cBoiicTBa. KpyroBopor azora B mpupone. AMMHAK, €ro (QHU3HYECKHEe M XMMHYECKHE CBOHCTBA, IONy4eHHEe M mpuMeHeHne. Connd aMMOHHS, UX (H3HUYECKHE U
XMMHUYECKHE CBONCTBa, NpuMeHeHHe. KadecTBeHHas peakuus Ha HOHBI aMMOHHS. A30THas KHCIOTa, €€ IoiyueHue, (U3HMYecKHe M XHMHYECKHe CBOWCTBa (o0mme Kak
MIpeCTaBUTENS KIacca KUCIOT U crnenududeckue). Mcrnonp30BaHne HUTPATOB U CoJIell aMMOHHS B KadeCTBE MUHEPAIBHBIX yI0OpeHni. XUMHUECKOoe 3arpsA3HeHHe OKpYsKarommen
CpeIsl COSIMHEHHWSAMHU a30Ta (KHCIOTHBIE JOXIHW, 3arps3HEHHE BO3/AyXa, MOUYBHI M BOomoEMOB). Docdop, ammorpornHsle Moaupukamuu ¢ochopa, HU3NIECKHe W XUMHUECKUE
cBorictBa. Oxcun pocdopa (V) u pochopHast kucinoTa, pusnueckre 1 XUMUIECKUE CBOWCTBA, TIoaydeHue. Vcmonb3oBanne (ocdaToB B KaueCTBE MHHEPAIBHBIX YI0OpEHUT.



OOmas xapakTepucTuka 531eMeHTOB I[VA-rpymmel. OCOOEHHOCTH CTpPOCHHS AaTOMOB, XapaKTEpPHbIE CTENEHH OKHCICHUS. YTIIEpOJ, aIOTPOIHbIE MOAU(UKAINH,
pacrpocTpaHeHue B pupoJie, pU3nIeckue U XUMHYeckrue cBoiicta. Axcopbuums. Kpyrosopot yriaepoaa B npupoje. Okcuasl yriaepoaa, ux Gpu3nueckue 1 XUMUYeCKUe CBOICTBa,
JIEHCTBHE HA XXMBBIE OPraHW3MBbI, MOJIYYCHUE W MPUMEHEHHE. JKOJOrHYecKue NMpoOJieMbl, CBsi3aHHbIE ¢ okcuaoM yriepona (IV), rumoresa rio0anbHOrO MOTEIUICHHS KJIMMAaTa,
NMapHUKOBBIN 3 dexT. YrompHas kuciora M e€ coid, uX (U3MUECKHEe W XUMHYECKHE CBOMCTBA, IOJNyuYeHHE W NpHMeHeHue. KadecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, METUIIMHE, IPOMBIIIIIEHHOCTH U CEIILCKOM XO3SHCTBE.

IlepBoHauanbHbIE NOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAUHEHUAX yriepoja (MeTaH, 3TaH, TUJICH, alleTUIIeH, 3TaHoJ, TIMLEPUH, YKCycHas kucioTa). [Ipupoansie
WCTOYHHMKH YTJIEBOJIOPOAOB (Yroiib, IPUPOJHBIA ra3, He(Th), MPOAYKTH UX NepepaboTku (OEH3WH), UX pOJb B OBITY M NMPOMBIIUIEHHOCTH. [IOHATHE O OMONOTMYECKH BasKHBIX
BEIIECTBAaX: )KUpax, OeNKax, yriaeBojax — M UX POJIH B )KU3HH YEIOBEKa. MaTepHanbHOE €IMHCTBO OPTaHNUECKUX U HEOPTaHWIECKUX COCTMHEHHH.

Kpemuuii, ero ¢usndeckre 1 XMMHUYECKHE CBONCTBa, IOyydeHne W npuMeHeHne. CoenuHeHns KpeMHHS B npupoae. O6mue npencrasienus o0 okcune kpemuus (IV) u
KpeMHHEBOH kucnore. CHIIMKAThl, UX HCIOJIb30BaHNWE B OBITY, B NPOMBIIUICHHOCTH. BaXHEHIINE CTPOWTENBHbIE MaTepHaibl: KEpaMHKa, CTEKIIO, [IEMEHT, OETOH, JKeIe300€eTOH.
ITpoGemb! 6€30MaCHOTO HCIIOJIB30BAHMUS CTPOUTEIBHBIX MaTEPHANIOB B TIOBCEHEBHOM KHU3HU.

Xumuueckuit 3Kcnepumenm:

n3y4eHue o0pa3loB HEOPraHMYECKHX BELIECTB, CBOMCTB COJISIHOM KHCJIOTBHI, NMPOBEICHHE KAaYeCTBEHHBIX PEaKLUi Ha XJIOPHUA-MOHBI M HAOJIONEHHE MPU3HAKOB HX
MPOTEKaHMUs, OMBITHI, OTpaXKarolIue GpU3nvecKrue 1 XUMUIECKUE CBOWCTBA IaJIONeHOB M UX COCAMHEHUH (BO3MOYKHO HCIIOJIBb30BaHUE BHIEOMATEPHAIIOB), O3HAKOMIICHHE ¢ 00pa3Lamu
XJIOpUJIOB (TaJOTeHHIOB), O3HAKOMIIEHUE ¢ 00pa3iiaMu cepbl U €€ COeAMHEHUsIMHU (BO3MOKHO MCIIOJIb30BaHNE BHIEOMATEPHANIOB), HAOIIOeHHE TIpoliecca OOYTIIMBaHUS caxapa Mo/
JIEHCTBUEM KOHICHTPUPOBAHHON CEpPHOW KHCIIOTHI, M3Y4YE€HHE XMMHUUYECKHX CBOMCTB pa30aBJICHHON CEPHOH KHCIIOTHI, NMPOBEICHHE KAueCTBEHHOH peakuuu Ha Cynb(daT-duoH U
HaOJII0/IeHUe NpHU3HaKa e€ MPOTEeKaHHs, O3HAKOMIIEHHE ¢ (PU3NYECKMMHU CBOMCTBAMH a30Ta, (ocopa U UX COeANHEHUH (BO3MOXKHO MCIIOIb30BAaHUE BHEOMATEPUAIIOB), 0Opa3LamMu
a30THBIX U (ochHOPHBIX yIOOpEeHUH, MoTydeHe, COOMpaHKe, paclo3HaBaHUe M U3YUCHUE CBONMCTB aMMHUaKa, MPOBEIACHNE KAYeCTBCHHBIX PEaKIIUil HA MOH aMMOHUS U (pocdhar-uoH u
N3ydCHUE NPHU3HAKOB WX NPOTEKaHHs, B3aUMOJEIHCTBHE KOHIEHTPHUPOBAHHOW A30THOM KHCIOTHI C MEIbI0 (BO3MOXKHO HCIIOJIBb30BAaHME BHICOMATCPHANIOB), M3Y4YEHHE MOJENCH
KPHUCTAJUTMUECKHUX PEIIETOK anmasa, rpadura, QyiuiepeHa, 03HaKOMIICHHE C TPOLECCOM acopOIMN PacTBOPEHHBIX BEIECTB AKTHBUPOBAHHBIM YITIEM U yCTPOWCTBOM NPOTHBOTa3a,
MoJTydeHHe, coOupaHne, paclio3HaBaHWE M M3YyYCHHE CBOMCTB YIJIEKHCIIOTO ras3a, MpOBEJCHHE Ka4eCTBEHHBIX PEakIMi Ha KapOOHAT M CHJIMKAT-WOHBI U M3y4YeHHE MPU3HAKOB MX
MPOTEKAaHUsI, 03HAKOMJIEHHE C MPOAYKINEH CUIMKaTHOW MPOMBIIUIEHHOCTH, PELIEHNE SKCIIEPUMEHTAIBHBIX 3aau 10 TeMe «BaxxHelre HeMeTalllbl U MX COSAUHEHUS.

MerTaJlibl M UX COCAMHEHUS

OOmas xapakTepUCTHKA XMMHYECKHX 3JIEMEHTOB — METAUIOB HA OCHOBAHMM MX MoJokeHHs B Ilepronmueckoit cucreme xumudeckux snementoB [[. M. MenneneeBa u
cTpoeHusi aToMoB. CTpoeHne MeTauioB. MeTtaudeckasi CBsI3b U METaJUIMYecKas KPUCTAJUIMYecKas peréTka. DIeKTPOXUMUYECKUN psAA HampsoKeHuH MeTauioB. Ousndeckue u
XMMHYECKHE CBOMCTBa MeTauioB. OOIIHe CocOo0b! MOITydeHUsT MeTa/IoB. [IoHATHE O KOPPO3UH METAJUIOB, OCHOBHBIE CITOCOOBI 3aIUTHI MX OT KOoppo3uu. CIuiaBsl (cTanb, YyTyH,
JIOPATIIOMUHUMN, OPOH3a) ¥ X NPHUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

Ilenounsle MeTasl: nonoxenue B Ilepuonuueckoi cucteme xumudeckux aneMeHToB Jl. M. Menneneesa, CTpoeHUE UX aTOMOB, HAXOXJeHUE B npupoje. duznueckue u
XMMHYECKHe CBOMCTBA (Ha MpUMepe HATpHs U Kanus). OKCHABI U TUIPOKCHUIBI HATPHUS U Kanud. [IpuMeHeHne MIeT0YHbIX METaJUIOB U UX COEIMHCHHUI.

IllenoyHo3eMenbHbIE METAIBI MarHui U KaJibLiMii: noJjioxxeHue B [lepuoanueckoit cucreme xumudeckux 3yeMeHToB J. . MeHieneeBa, cTpoeHHe UX aTOMOB, HAX0X/IEHUE B
npupojie. Puznueckre ¥ XMMHUYECKHE CBOMCTBA MarHus M KaJbLusl. BaxHelne coeiMHeHNs Kalblns (OKCH, TUAPOKCH, coii). JKECTKOCTh BO/IBI M1 CIOCOOBI €€ ycTpaHEeHusI.

AmomuHuil: nonoxkenue B Ilepuoguueckoil cucreme xumuueckux emeHtos JI. M. MenneneeBa, cTpoeHue aroMa, HaxoxaeHue B npupone. duszndeckne U XUMHUECKUE
CBOHCTBa amfOMUHMA. AM(pOTEpHBIE CBOHCTBA OKCH/IA U THIPOKCH/IA ATIOMUHHS.

XKenezo: nonoxenue B Ilepuognueckoil cucreme xumuueckux semeHToB JI. M. MennaeneeBa, cTpoeHHe aToma, HaxoxkaeHue B mpupone. duszndeckrne M XUMHUECKUE
cBoiicTa xene3a. Oxcupl, THApoKcuIbl U comn xkenesa (11) u sxenesa (I1I), ux cocTas, cBOWCTBA U MOTy4EHHE.

Xumuueckuii Ikcnepumenm:

O3HaKOMJIGHHE ¢ oOOpa3maMM METaJIOB M CIDIABOB, HMX (U3MYECKUMH CBOMCTBAMH, W3yYEHHE pE3YyJIbTaTOB KOPPO3MHM METAIOB (BO3MOXKHO HCIOJIB30BAaHHUE
BHICOMATEPHAJIOB), OCOOCHHOCTEH B3aWMOJCHCTBHS OKCHJIA KalbIUSA W HATPHUS C BOAOH (BO3SMOXKHO HCIIONB30BAaHUE BHIEOMATEPHANIOB), UCCIIETOBAHUE CBOMCTB KECTKOH BOJIBL,
mporiecca TOpeHns Jkejae3a B KUCIOopoie (BO3MOYKHO HCIIOJIB30BAHNE BHACOMATEPHAIIOB), MPU3HAKOB NMPOTEKAHMS KaUeCTBEHHBIX PEAaKINil HA MOHBI: MarHus, KaJbIWs, aJIFOMIHHASA,
nuHKa, sxkene3a (II) m xemesza (III), menu (II), HaOmromeHWe W OMHCAHWE MPOIECCOB OKPAIIMBAHUS IUIAMEHM HOHAMM HATpPHWSA, Kadusg M KajdblOus (BO3MOXHO HCIIOJNB30BaHHE



BH/ICOMATEPHAIIOB), HCCIIEAOBAHNE aM(OTEPHBIX CBOICTB TMAPOKCHUIA AIFOMUHUS M THAPOKCH/IA IIMHKA, PEIIEHHE SKCIIEPIMEHTAIBHBIX 331ad 10 TeMe «BakHeHIe MeTaIbl 1 uxX
COCAVHEHUS.

XuMHS U OKpY:Kalomas cpeaa

BermectBa u Marepuainsl B MOBCEIHEBHOW JKM3HM 4elloBeKa. be3omacHoe MCMoONb30BaHHE BELIECTB W XMMHUYECKUX peakuuil B ObiTy. [lepBas moMoIub mpu XUMHYECKHX
0’KOT'axX U OTPaBIICHUSX.

XUMHYECKOe 3arps3HeHNE OKpY KaroLel cpelibl (IIpeaesbHas IOMyCcTHMas KOHIEHTpalus Bewects, nanee — [1/1K). Poib xumun B pemeHnn 95K0JI0THUecKiX MpooieM.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pas3noB MaTepHaIoB (CTEKIO, CIUTaBEI METAIUIOB, IIOJIMMEPHBIE MATEPHAIIE).

Mesxcnpeomemmnuie ceasu

Peanmmszanust MeXIpeIMETHBIX CBsI3eH NMPU U3YYEHUH XMMHUH B 9 KJIacce OCYIIECTBISIETCS YE€Pe3 UCTIONb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX IIOHATHH, TaK U MOHITHH,
SIBISTFOLIIMXCS. CHCTEMHBIMHE JJIS1 OTJEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OOmmue ecTecTBEHHO-HaydHbIC MOHSTHS: HAaydHBIH (AaKT, THIOTE3a, 3aKOH, TEOpHs, aHAIM3, CHHTE3, KIacCHU(UKAIMsA, NEPHOIUYHOCTh, HAONIOJCHUE, JKCIEPUMEHT,
MOJICTIMPOBAHNE, U3MEPEHUE, MOJIEIb, SBJICHUE, TTAPHUKOBBIN 3 (eKT, TEXHOIOTHsl, MaTePHAIBL.

®usuka: MarTepus, aToM, JJIEKTPOH, NPOTOH, HEHUTPOH, MOH, HYKIIWJ, HU30TOIBI, PaIMOAaKTUBHOCTb, MOJICKYJIA, JJEKTPUYECKUN 3apsl, NPOBOJHUKHU, MOIYIPOBOIAHUKY,
JIMAJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUTMUECKasl PEIIETKa, CIUIAaBbl, (PU3NYECKUE BEINYMHbI,
€IMHULIBI I3MEPEHUsI, KOCMHUYECKOE POCTPAHCTBO, IJIaHeThI, 3BE31b1, COJHIIE.

Bbuonorus: porocunTes, npixanue, 6uocdepa, sKocucTeMa, MUHEPAIIbHBIC yI00PEHNUS, MUKPOIJIEMEHTBI, MAaKPOIJIEMEHTHI, TUTATEIbHbIC BELIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MHHEPaIIbl, TOPHBIE TOPOIbI, MOJIE3HbIE UCKOIAEMBbIE, TOIUIUBO, BOJHBIE PECYPCHI.

HNJTAHUPYEMBIE PE3YJBTATBI OCBOEHUA TPOI'PAMMBI IO XUMHWHU HA YPOBHE OCHOBHOI'O OBIIEI'O OFPA3OBAHUA

JUYHOCTHBIE PE3YJIbTATbI

JIngHOCTHBIE pe3yNbTaThl OCBOCHUS IPOrPaMMBI OCHOBHOTO OOIIET0 0Opa3oBaHWS NOCTUTAIOTCS B XOJ¢ OOYYCHHsS XHMHUHU B €IUHCTBE y4eOHOW W BOCHHTATECIHFHOU
JIESITETFHOCTH B COOTBETCTBUH C TPAJAHIIMOHHBIMU POCCHHCKUMH CONMOKYIBTYPHBIMU M yXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, IPUHATHIMU B OOIIECTBE MPaBIIIAMU M HOPMaMH
MOBEJICHUS U CITIOCOOCTBYIOT IIPOIleccaM CaMOIIO3HAHMS, CAMOPA3BUTHS U COIHATTU3AINH 00yJarOIINXCs.

JInuyHoCTHBIE PE3YJIbTAaThl OTPAXKAKOT TOTOBHOCTH o6yqa}omnxc;1 PYKOBOJACTBOBATHCA CHUCTEMOM MO3UTHBHBIX IEHHOCTHBIX OpI/IeHTaHI/Iﬁ " paClIMPEHUE OIbITa ACATCIbHOCTH
Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpUOTHYECKOIr0 BOCIIMTAHUS:

IEHHOCTHOI'O0 OTHOWICHUA K OTCUCCTBCHHOMY KYJIBTYPHOMY, UCTOPUUYCCKOMY U HAYYHOMY HACJIICAWIO, TIOHUMAHUA 3HAYCHUA XUMHUYECKOH HayKW B KU3HHU COBPEMCHHOTO
o01iecTBa, CIIOCOOHOCTH BJIAJIETh JAOCTOBEPHOW MH(pOpPMalMed O MepeloBbIX NOCTHIKEHHUSX W OTKPBITHSIX MHPOBOW M OTEUECTBEHHOW XMMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX
3HAaHUAX 00 YCTPOWMCTBE MUPA U OOIIECTBA;

2) rpaIaHCKOT0 BOCIIUTAHUSI:

MPEJCTAaBICHAS O COIMAJIBHBEIX HOPMAaxX M TPaBUIAX MEXIIMYHOCTHBIX OTHOIICHHA B KOJUICKTHBE, KOMMYHHUKATHBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJE3HOM,
y4eOHOUCCIIeIOBATEIbCKOM, TBOPYECKON M JPYTUX BHIAX ICSITEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOW JESTEIBHOCTH MPHU BBIMONHCHHU yYeOHBIX, MO3HABATEIBHBIX
3a7a4, BBHIMOJHEHUH XUMHYCCKUX 3KCIIEPUMEHTOB, CO3JJaHUU YICOHBIX MPOSKTOB, CTPEMIICHHS K B3aHMMOIIOHHMMAHUIO M B3aWMOIIOMOIIM B TPOIIECCE ITOH YIeOHOH NesATeTbHOCTH,
TOTOBHOCTH OLICHHUBATH CBOE TMMOBCACHUEC U MMOCTYIIKHU CBOUX TOBapPIH_Ieﬁ C MO3UIIUN HPABCTBCHHBIX U IIPABOBBIX HOPM C y‘{éTOM OCO3HaHuA HOCHC}ICTBHﬁ TMOCTYIIKOB;

3) HEHHOCTH HAYYHOIO MO3HAHUS:

MHPOBO33PCHUYCCKHUE TPEACTABIICHUA O BEIIECTBE U XUMHYECKON pCakun, COOTBETCTBYIOMINE COBPEMCHHOMY YPOBHIO PasBUTHUA HAYKW W COCTABJIAONIUE OCHOBY JJIA
TIOHUMAaHUA CYIITHOCTHU Haquoﬁ KapTUHBI MUpaA, TPEACTABIICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUA MPUPOJIbI, B3AUMOCBA3AX YCJIOBEKA C HpHpO}IHOﬁ cpenoﬁ, 0 POJIK XUMHUH
B IO3HAHUU ITUX 3aKOHOMEPHOCTEH;



[I03HABAaTEJIFHbIE MOTHBBI, HAIIPABJICHHBIC HA ITOJyYCHHUE HOBBIX 3HAHUI [0 XUMHUH, HEOOXOAUMBIE IS 00BSICHEHNS HaOII0JaeMbIX IIPOLIECCOB U SIBJICHUH, O3HABATEILHOM,
nH(OPMALMOHHON U YNTATENBCKOM KyJNBTYpbl, B TOM YHCIIE€ HABBIKOB CAMOCTOSITEILHON pabOThI ¢ YU€OHBIMH TEKCTAMH, CIIPABOYHOM JIMTEpaTypo, TOCTYHHBIMU TEXHUYECKHUMHU
cpeacTBaMU HHPOPMAIIMOHHBIX TEXHOJIOTHH;

uHTEpec K 00y4EeHUIO M MMO3HAHUIO, JTF0003HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CaMOOOPa30BaHMUIO, IPOSKTHOM M MCCIIEI0BATENLCKOM NEsATENbHOCTH, K OCO3HAHHOMY
BBIOOPY HANPaBJICHHOCTH U YPOBHS 00y4YEeHUS B AajbHEHIIEM;

4) popMupoBaHHs KYJbTYPbI 310POBbS:

OCO3HAHHE LICHHOCTH KU3HH, OTBETCTBEHHOT'O OTHOILICHHS K CBOEMY 3[J0POBBIO, YCTAHOBKHM Ha 37I0POBBIH 00pa3 >KU3HH, OCO3HAHME IOCIEICTBUI M HENPHUATHE BPEIHBIX
MIPUBBIYEK (YIOTPEOICHHUS alKOTOJs, HAPKOTHKOB, KYPEHHsS), HEOOXOIMMOCTH COONIOACHUS IMPaBHMI OE30MAaCHOCTH IpH OOpameHHH ¢ XUMHYECKHMH BEIIECTBAMU B OBITY H
peanbHOM )KU3HH;

5) TpynoBoro BocnuTaHusi:

UHTEpeC K MPAKTHYSCKOMY HM3Y4YCHHIO Mpodeccuii M Tpyla pas3indHOTO poja, YBaXKCHHE K TPYIDy M pe3ysibTaTaM TPYIOBOW AESATENBHOCTH, B TOM YHCIE Ha OCHOBE
NPUMCHCHHUS PEIMETHBIX 3HAaHHH N0 XUMHH, OCO3HAHHBIN BHIOOP MHAWBHIYAIbHON TPACKTOPUH MPONODKEHHS 00pa3oBaHuUs ¢ YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K
XMMUH, OOILIECTBEHHBIX HMHTEPECOB M IMOTPEOHOCTEH, YCHEUIHOW MNpO(EeCcCHOHANLHONW AEATEIBHOCTH M Pa3BHTHS HEOOXOJMMBIX YMEHHWH, T'OTOBHOCTH aJalTHPOBATHCS B
npo¢ecCHOHaIBHOU Cpeze;

6) IK0JIOrHYECKOT0 BOCUTAHMSI:

9KOJIOTHYECKH IIeJIeco00pa3sHoe OTHOIICHHE K MPUPOJE KaK MCTOYHMKY SKU3HU Ha 3eMie, OCHOBE e CYIeCTBOBAHUS, IOHMMAaHUE LIEHHOCTU 3J0POBOro U 0e301acHOro
o0pa3a KU3HU, OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (DM3MUECKOMY M IICHXMYECKOMY 3I0POBBIO, OCO3HAHUE IIEHHOCTH COOMIOAEHMS MpaBUI 0€30MIaCHOTO MOBEACHHS IPH
paboTe ¢ BeecTBaMH, a TAK)KE B CUTYalLlUsX, YTPOKAIOIIUX 3I0POBBIO M )KU3HH JIIOJICH;

CIOCOOHOCTH IPUMEHATH 3HAHHS, MONTy4YaeMble NMPH M3YYCHUH XUMHH, JUI1 PELICHHs 3a/ad, CBS3aHHBIX C OKPYXKAIOIIEH NPHUPOTHOW CPEloi, IUi NMOBBILCHUS YPOBHS
9KOJIOTHYECKO KyJIbTYphl, OCO3HAHHS TJI00AbHOI0 XapaKTepa 3KOJOTHYECKUX NPOOIIEM U ITyTel UX pelIeHHs MOCPEICTBOM METOJJOB XMMHH, KOJIOTHYECKOTO MBIIUICHHS, YMCHUS
PYKOBOJCTBOBATHCS MM B TI03HABATEILHON, KOMMYHUKATUBHOW M COLMATIBHOM MPaKTHKE.

METANPEJIMETHBIE PE3YJIbTATbI

B cocraBe MeTanpeaMETHBIX Pe3yJIbTATOB BHIACISIOT 3HAYUMBIE I8 (OPMHUPOBAHUS MHPOBO33PEHHS OOLICHAYYHBIC IMOHATUS (3aKOH, TEOpHs, MPUHLMII, THIIOTE3a, (aKT,
CHCTEeMa, IMPOLECC, SKCIEPUMEHT M JPYyroe.), KOTOPbIE HCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMeTax W MO3BOJIOT Ha OCHOBE 3HAHWH M3 JTHX NPEIMETOB
(dbopMHpOBaTh NPEICTAaBICHHE O IEJIOCTHOW HAYYHOW KapTHHE MHpa, U yHUBepcajbHble yueOHble JAeiicTBUs (IIO3HABaTeNbHbIE, KOMMYHUKAaTHBHBIE, PETYJISATHUBHBIE), KOTOPbIE
obecrieunBarOT GOPMUPOBAHKE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHO! e TEIbHOCTH.

IMo3HaBaTenbHBbIE yHHBEPCATbHBIE YUeOHbIE AeiiCTBUS

Ba3oBble jornyeckue AeicTBUs:

YMEHUA UCTIOJIB30BATH HpI/IéMLI JIOTUYCCKOTO MBINUICHUA TIIPU OCBOCHUU 3HAHUM: PpacCKpbIBaTb CMBICT XUMHUYECKUX MMOHSATHI (BI)II[QHSITI) X XAPaKTCPHBIC ITPU3HAKHU,
yCTaHaBJIMBAaTb B3aUMOCBA3bL C JPYTrUMH HOHS[TI/IHMI/I), HUCIIOJIB30BAaTh ITIOHATHA JJIA 00BACHEHUS OTACIIBbHBIX (1)aKTOB u SIBJ'ICHI/II‘/'I, BI)I6I/IpaTI> OCHOBAaHUA W KPUTEPpUU IJIA
KJIacCU(UKAIMM XMMHUYECKHX BEIIECTB U XMMUYECKUX PEaKIMi, yCTaHABINBATh NPHUIMHHO-CIICIICTBEHHBIE CBSI3H MEXy 0OBEKTaMH M3Y4€HHs, CTPOUTH JIOTHYECKHE PACCYKICHHS
(MVHIyKTHBHBIE, I€AYKTHBHBIE, 10 aHAJIIOTHH), JIeJaTh BHIBOABI U 3aKIIIOUCHHS;

yYMEHHE IPUMEHSTH B Npolecce MO3HAHUS MOHATHUS (IPeJIMETHBIC M METaINPEJAMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIB3yEMbIE B X MUK, IPE0OPa3OBHIBATH
LIMPOKO NMPUMEHSEMbIE B XMMUH MOJAENIBHBIE ITPEACTaBICHNS — XMMHUUECKHH 3HAK (CHMBOJI 2JIEMEHTA), XUMHYecKasi (popMyia U ypaBHEHHE XUMHUYECKOH peaknnu — IIpU PEeLICHUH
yueOHO-TI03HaBATENbHBIX 33/1a4, C YIETOM 3THX MOJACIBHBIX ITPEACTAaBICHUI BBISBISITh U XapaKTEPU30BaTh CYLIECTBEHHBIC NIPH3HAKN H3Y4aeMbIX 00BEKTOB — XHMHUYECKHX BEIIECTB
U XUMHUYCCKHUX peaKHI/Iﬁ, BbBIABJIATH 06H_II/IC 3aKOHOMEPHOCTH, MPUIUHHO-CJIICACTBCHHBIC CBA3U U MMPOTUBOPEYUA B NU3YyHACMBIX MIPOLICCCAX U ABJICHUAX.

Ba3oBble ucciienoBaresibCKue AeiicTBHSI:

YMEHHUEC UCIOJIB30BaTh MOCTABJICHHBIC BOIIPOCHI B KAYE€CTBE MHCTPYMEHTA ITO3HAHHWA, 4 TAKXKE B KAYECTBE OCHOBBI JIA (I)OpMI/IpOBaHI/IH TUIIOTE3BI IO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBACMBIX Cy)K]leHI/II\/’I;



mproOpeTeHNe OINbITa O IUIAHMPOBAHWIO, OPTaHM3AUN W TPOBEICHHUIO YYCHHYCCKHX SKCIIEPHMEHTOB, YMEHHE HAONIOMaTh 3a XOJOM IIpoIecca, CaMOCTOSATEIBHO
MIPOTHO3UPOBATH €ro pe3ynbTar, GopMynupoBaTh 0000IIEHHS 1 BBIBOJIBI T10 PE3YJIbTaTaM MPOBEAEHHOTO OIBITA, HCCIIEJOBAHHS, COCTABISATh OTUET O MPOJICIIAaHHO M paboTe.

Pabora c uHpopmanueii:

yMEHHE BBIOWpPATh, aHAIM3UPOBATh M WHTEPIPETHPOBATh MH(OOPMAIMIO PA3IMYHBIX BHJIOB M (OPM IPEACTAaBICHHUS, IOJIy4aeMyl0 W3 pasHbIX HCTOYHUKOB (Hay4dHO-
MOMYJIApHAs TUTEpaTypa XUMHYECKOTO CO/ICPKAaHUsI, CIIPaBOYHbIE OCOOMs, pecypchl VIHTepHeTa), KpUTHYECKH OLICHUBATh IIPOTHBOPEYUBYIO M HEJOCTOBEPHYIO HHPOPMAIIHIO;

yMEHHE MPUMEHATHh pa3IndHbIe METOJBI U 3alpoChl MPH IMOUCKE M OTOOpe MH(OpPMAalUK M COOTBETCTBYIOIIMX MAHHBIX, HEOOXOIMMBIX IJISi BBINOJHEHHS y4eOHBIX M
MO3HABATEJILHBIX 3a/lad ONPENeIEHHOTO THMNA, NPHOOPETEHHE OIbITa B 0O0JACTH HCIOJIb30BAaHHS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTMH, OBJaJEHUE KYJIbTYpOU
aKTUBHOTO HCIOJIb30BAaHUS PA3TUUHBIX TIOUCKOBBIX CHCTEM, CAMOCTOATEEHO BRIOMPATh ONTHMAIBHYIO (POPMY MPEACTaBICHHUS HHPOPMAINU U WILTIOCTPUPOBATDH pelaeMble 3a1adi
HECIIOKHBIMHU CXEMaMH, TUarpaMMaMH, IPYTAMHA GOpMaMy TpapuKH U MX KOMOMHALIUSIMI,

YMCHHE HUCIIONIb30BaTh M aHAIM3UPOBATh B IpoIllecce YUeOHOW M HUCCIEAOBATEILCKOW NEATEIPHOCTH WHPOPMALUIO O BIUSHUH MPOMBIIUICHHOCTH, CEITLCKOTO X03IHCTBA H
TPAHCIOPTA Ha COCTOSIHUE OKPYIKAFOIIEH MPUPOTHON CPEIbI.

KoMMyHuKaTHBHBIe YHUBepcaibHbIe y4eOHbIe 1eiiCTBUA:

yMEHHs 33/1aBaTh BONPOCH (B XOje nuaiora u (W) IUCKYCCHH) 10 CYLIECTBY 00CYykXIaeMoH TeMbl, (hOpMYJITHUPOBaTh CBOW IPEJIOKECHUS OTHOCUTEIBHO BBIOJHEHHMS
MpeUI0KEHHOH 3a/1a4u;

YMEHHUS TPECTAaBIATh IOJyUYeHHbIE Pe3yIbTaThl IO3HABATENBHON NEATEIBHOCTH B YCTHBIX M NHCBMEHHBIX TEKCTaX; AeJaTh MPE3EeHTALUIO PEe3yJbTATOB BBIOIHEHHS
XMMHUYECKOTO SKCIepUMeHTa (J1abopaTopHOTro OIbITa, Ta00paTOPHON paboTHI 10 UCCIIEOBAHHUIO CBOMCTB BELIECTB, y4E€OHOTO MPOEKTA);

yMeHHsI y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOI! IT03HABATENBLHON M UCCIIEA0BATENLCKON ISTEIbHOCTH PU PELICHUH BO3HUKAIOIHMX MTPO0JIeM Ha OCHOBE
y4éTa OOIIMX WHTEPECOB M COTIACOBAHMWS MO3UIMHU (00CYyKIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE HITYPMBI», KOOPAWHALUS COBMECTHBIX ACHCTBHUI, ONpelesicHue KPUTEPHEB IO
OIICHKE Ka4eCTBa BBHITIOJTHEHHOW paOOTHI M IPYTHUE).

PerynsiTuBHbIe YHMBepcaJIbHbIe y4eOHbIe AelicTBUS:

YMCHHE CaMOCTOSITEIBHO OIPENENATh IEIH JCATSIFHOCTH, TUIAHUPOBATh, OCYIIECTBIIATh, KOHTPOJIMPOBATh H IPH HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTS,
BEIOMpaTh Hanboliee 3QPEKTUBHBIC CITOCOOHI pelIeHUs yU4eOHBIX M TIO3HABATEIFHBIX 3a/1a4, CAMOCTOSTEIBHO COCTABIIATh WIIM KOPPEKTHPOBATH IPEIIOKCHHBIA alTOPUTM JCHCTBHIA
IIPH BBITIOJTHEHUH 33JJaHUN ¢ YIETOM TIOTydeHHS HOBBIX 3HAHUH 00 M3y4aeMBIX 00BbEKTaX — BEHIECTBAX U PEaKIHUAX, OLICHUBATH COOTBETCTBUE ITOYUYECHHOTO PE3yIIbTaTa 3assBICHHOMN
L[eJIA, YMECHHE HCIIONTb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IIpeJIaracMble B YCIOBUH 3a/IaHUH.

HNPEJMETHBIE PE3YJIbTATBI

B cocraBe mpeiMETHBIX pe3yJbTaTOB MO0 OCBOSHHIO 00S3aTEIHHOTO CO/EPIKAHUS, YCTAaHOBJIEHHOTO JIaHHOW (elepaibHOi paboueil MporpaMMoi, BBIIENSIOT: OCBOCHHBIC
00y4JarouMICs HayyHbIe 3HAHMS, YMEHUs U CIIOCOOBI JIeHCTBU, crieriuduuecKre i MPeaMeTHOI o0nacTu «XUMHUs», BUIBI IESITEILHOCTH 110 TOJIyYeHUI0 HOBOTO 3HAHMS, €ro
MHTEPIIPETALUH, TPEOOPAa30BAHUIO U PUMEHEHHIO B PA3JIMYHBIX YUeOHBIX U HOBBIX CUTYalLUsX.

K koHIly 00yueHus B 9 Kjiacce npeIMETHBIC Pe3y/IbTaThl HA 0A30BOM YPOBHE JODKHBI OTpakaTh CHOPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUIL:

®  pacKpBIBaTh CMBICI OCHOBHBIX XHMHUYECKHX IOHATHH: XMUMHYCCKHH 3JICMEHT, aTOM, MOJIEKyJia, MOH, KAaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,

BaJICHTHOCTb, JIEKTPOOTPHLIATEIEHOCTD, CTETICHb OKUCIICHNUS, XUMUYECKasi peakius, XAMUIecKas CBsI3b, TEIUIOBOH 3((EeKT peakiuu, MoJib, MOJSIPHBIH 00BEM, PacTBOp,
JIEKTPOJIUTHI, HEJIEKTPONIUTHI, JJIEKTPOIUTHUYECKAsT JNCCOLMAINS, PEAKIMN MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBecHe, oOpaTHMble M HeoOpaTHMBbIe
PEaKIUK, OKUCIUTEIEHO-BOCCTAHOBUTEIBHBIE PEAKIMH, OKHUCIIUTENIb, BOCCTAHOBHUTEIb, OKHCIEHHE U BOCCTAHOBIICHUE, AJUIOTPONHS, aM(OTEPHOCTh, XMMUYECKasK CBSI3b
(KoBaJIeHTHast, MOHHAsi, METaJUIMYecKas), KPUCTAUIMYECKas pemeTka, KOppO3HWs METaIOB, CIUIABBI, CKOPOCTh XHMHYECKOW pPEakIUH, MPENesIbHO JIOMyCTHMAas
koHueHTpauus [TJK Bemectsa;

®  WUTIOCTPHUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX TOHATHH M IPUMEHATH 3TH IMOHATHUS NP OIMCAHUK BEIIECTB M UX MIPEBPAICHUN;

®  HCIOJB30BATh XUMHUYECKYIO CHMBOJHUKY ISl COCTaBICHHS (POPMYJT BEIIECTB M YPAaBHEHUH XMMHUYIECCKUX PEAKIIHIA;

®  ONpEeAeTsITh BAJICHTHOCTh W CTENEHb OKHCICHUS XMMHUYECKHX DJIEMEHTOB B COCIUHEHHUSAX PA3IMYHOTO COCTaBa, NPHHAUIEKHOCTHh BEIIECTB K ONPEACIEHHOMY Kilaccy

coeauHEHuH 1Mo (GopMynam, BUA XHMUYECKOH CBS3HM (KOBaJICHTHAs, HOHHAS, METAIMYECKas)) B HEOPraHWIECKUX COSIMHEHMAX, 3apsl MOHA 10 XMMHUYecKoil popmyie,
XapakTep Cpebl B BOAHBIX PACTBOPaX HEOPTAaHMUECKUX COSAMHEHHUH, THIT KPHCTAITHYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;



e packpbiBaTh cMblcn Ilepuomgmdeckoro 3akonHa [I. WM. MennmeneeBa W IEMOHCTPHPOBATH €r0 IIOHUMAHHE: OIMCHIBATh W XapaKTEpH30BaTh TaOIHMYHYIO (opMy
[leproanyeckoll CHCTEMBI XUMHYECKUX JJIEMEHTOB: pa3inyaTh MOHSATHS «rJlaBHas moarpynna (A-rpymma)» u «nodounas noarpynmna (b-rpynma)», Mansie u Gonbiine
MIEpUO/BI, COOTHOCUTh O00O3HAUEHMS, KOTOPhIE MMEIOTCS B IEPHOJIUYECKOI TaOJHIe, ¢ YHCIOBBIMH XapaKTEPUCTUKAMHM CTPOCHHS aTOMOB XUMHYECKHX DIIEMEHTOB
(cocraB u 3apsz sapa, o0lee YHCIIO MIEKTPOHOB U paclpeie]IeHUe UX 10 3JIEKTPOHHBIM CIIOSIM), OOBSICHATH 00IIMe 3aKOHOMEPHOCTH B N3MEHEHHHU CBOMCTB 3JIEMEHTOB U
UX COeTMHEHHUH B MpeJieax MabIX EPUOI0B U IIIaBHBIX HOATPYII C Y4ETOM CTPOCHUS UX aTOMOB;
e  KiaccuPUIMPOBATh XMMUYECKHE JIEMEHTbHI, HEOPraHNYECKUE BELIECTBA, XMMUUECKHE PEeaKiy (10 YUCITY U COCTaBY YHYAaCTBYIOIIUX B PEAKLUH BEIIECTB, M0 TEIUIOBOMY
3¢ deKTy, T0 I3MEHEHHUIO CTENICHEeH OKHUCICHUS XUMHUECKUX DIIEMEHTOB);
®  XapaKTepH30BaTh (OMHUCHIBATH) OOLIME M CICHU(PHICCKHE XUMHICCKHE CBOMCTBA MPOCTHIX U CIO0XKHBIX BEIIECTB, OATBEP)KAAs ONHMCAHUE IPUMEPAaMH MOJIEKYJIAPHBIX U
WOHHBIX YPAaBHEHHI COOTBETCTBYIOIINX XHMHYCCKUX PEAKIIMIL;
®  COCTaBJATH YPaBHEHUS DJICKTPOJIUTHYCCKON AMCCOLMALMU KHCIIOT, INeNoveil M coJjeil, HMOJHbIe W COKpAIEHHBIC ypaBHEHHS peakUWid HOHHOTO OOMEHa, ypaBHEHUS
peakIiuii, TOATBEPKAAIOIINX CYIICCTBOBAHNE TEHETHYESCKOM CBSI3H MEXK/Y BEIECCTBAMH PA3INYHbIX KJIACCOB;
®  pacKpbIBaTh CYLIHOCTh OKUCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHI IIOCPEACTBOM COCTABIICHHS JICKTPOHHOTO 0alaHca STHX PeaKLHid;
° MIPOTHO3UPOBATH CBOMCTBA BCIIECTB B 3aBUCUMOCTHU OT UX CTPOCHUA, BOSMOKHOCTU MPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B pa3jIMYHbIX YCJIOBUAX;
e  BBIUHCIATH OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAaccChl BELIECTB, MAacCOBYIO JIONI0 XUMMYECKOTO JIEMEHTa N0 (GopMyle COCAUHEHHs, MACCOBYIO IOJIO
BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI [0 yPABHEHHUIO XUMHYECKOW peaKiiny;
e coOmomaTh IpaBuUia MOJB30BAaHUS XUMHUYECKOM MOCYHOoH M J1abOpaTOpHBIM OOOpYJOBaHHEM, a TakKe NpaBUIa OOpAaIlCHUs C BEIIECTBAMH B COOTBETICTBUH C
WHCTPYKIMSMH IO BBITIOJIHEHHUIO JTA0OPaTOPHBIX XUMUYECKUX ONBITOB 10 MOJIYYSHHIO 1 COOMPAaHUIO ra3000pa3HbIX BEUIECTB (AaMMHUaKa M YIIIEKUCIIOTO ras3a);
®  INIPOBOJUTH PEAKLMH, MOATBEPIKAAIONINE KAYSCTBCHHBI COCTAB PA3IMYHBIX BELIECTB: PACHO3HABATh ONBITHBIM MYTEM XJIOPHUI-, OpPOMUA-, HOJHA-, KapOoHaT-, Gocdat-,
CHJIMKAT-, CYJIb(AT-, TAIPOKCHI-HOHBL, KATHOHBI aMMOHUS U HOHBI H3yYEHHBIX METaJUIOB, IPHCYTCTBYIONIIE B BOJHBIX PACTBOPAaX HEOPraHMYESCKUX BEILECTB;
NPUMEHSATh OCHOBHBIE ONEPALliK MBICIUTEILHOM NSSITENbHOCTH — aHAIIN3 U CHHTE3, CPaBHEHHE, 0000IIeHHE, CHCTeMATH3AlIUIO, BRISIBIICHHE IPUYNHHO-CIICICTBEHHBIX CBSI3eH — IS
W3YYCHHUS CBOMCTB BEIIECTB U XMMHYECKUX PEAKIHUil, €CTECTBEHHO-HAYyYHBIC METO/IbI IO3HAHKS — HAOJIIOICHHE, U3MEPEHHE, MOJICTMPOBAHHE, IKCIICPUMEHT (peabHbIH 1
MBICJICHHBIN
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7 | 23-09 | Karanuzaropsl v KaTaius. 82, B.8, §3 1
8 | 25-09 | XumMudeckue CBOWCTBA KUCIIOT B CBETE TEOPUH 86,8.4,578 |1
AIIEKTPOIUTHYECKOM TUCCOUALINN
9 |30-09 | Xumudeckue CBOWCTBA OCHOBAHUH B CBETE TEOPUU 87,B.4,6,7 1
AIIEKTPOIUTHYECKOMN THUCCOIMAIINN
10 | 1-10 | Xumuueckue CBOMCTBA COJIEH B CBETE TEOPHUU 88,8.4,56,7 |1
AIIEKTPOJIUTUICCKOHN TUCCOIMAIAN
11 | 7-10 | TlonsTHE O THAPOIN3E COeH 89, B.4-6 1
12 | 9-10 | IIpakTmueckas pabdora Ne 1. Pemenne skcnepumentanbHbix | Ctp. 52-53 1
3a/1ad o TeMe «DIEKTPOTUTHYECKAst TUCCOLIUAITUSY
13 | 14-10 | O6oO1EeHue U cucTeMaTh3anys 3HaHui Mo TeMe: «O0ras 81-9 1
XapaKTEePUCTUKA XMMHYECKHUX DIIEMEHTOB U XUMHYECKHUX
pEAKIIHIN.
14 | 16-10 | Konrpomnbnas padora Ne 1 o teme: «O61mas 81-9 1

XaPAKTCPUCTUKA XUMHWYCCKUX IJICMCHTOB U XUMHWYCCKUX




pEAKLIHIN.

15 | 21-10 | Ananu3 KOHTPOIBHOM paboTHI O Teme: «O0Ias 81-9 1
XapaKTePUCTUKA XUMUYECKUX IEMEHTOB M XUMHYECKUX
peaxiuit». [IpakTuKyM 110 pereHuo 3a1a4.

HemeTaJsibl u ux coequHeHus (28 1)

16 | 23-10 | O6m1ast xapaKTepUCTHKA HEMETAJIIIOB 8§10, B.6,7 1

17 | 6-11 | OGmas xapakrepucTuka 3nemMeHToB VIIA rpynmst — 8118.6 1
raJIOrTeHOB

18 | 11-11 | Coenunenus ranorenoB PK Vcnons3oBanue ranoreHos npu | § 12, B.7,8 1
IIPOU3BOJCTBE MIPOYKTOB OBITOBOM XUMUH Ha
npennpustusix CK.

19 | 13-11 | IIpakTrueckas padota Ne 2. «/3ydeHne CBOHCTB COJISTHOM Crp.72 1
KHUCJIOTBI»

20 | 18-11 | O6mas xapakrepuctuka meMeHToB VI A -XanbKOreHoB. 8138.5 1
Cepa

21 | 20-11 | CepoBomopon U Cyab(u bl 81484 1

22 | 25-11 | KucnopoaHble COeTUHEHHS CEPBI 8158B.6 1

23 | 27-11 | OcHOBBI TPOM3BOJICTBA CEPHOM KHCIIOTHI. §278B.5 1

24 | 2-12 | Ilpaktuueckas pabota Ne 3. «/3yueHue cBOHCTB cepHOI Crp.86 1
KHCIIOTBD)

25 | 4-12 | OOmias XxapakTepUCTHKAa XUMHUIECKHUX 2IIE€MEHTOB VA 81584 1
rpynnsl. A30T

26 | 9-12 | Ammuak. Com aMMOHUSI. 8§178.8 1

27 | 11-12 | OcHoBbl npou3sBonacTBa ammuaka PK r. HeBuHHOMBICCK, 827 B.6 1
3aBOJT «A30T», OCHOBBI TPOU3BOJICTBA.

28 | 16-12 | Ilpaktuueckas padota Ne 4. «[lonydyeHne ammuaka u Crp. 94 1
M3Y4YEHHUE €r0 CBOWCTBY

29 | 18-12 | Kucnopojaconepskaiue coeiuHeHust a3ota. OKCHIbI §188B.5 1

30 | 23-12 | A3oTHas KHCIIOTa, €€ colli. A30THBIE YIO0OpEHHs 8§18 8.6 1

31 | 25-12 | docdop §1984 1

32 | 13-01 | Kucnopoausie coenunenus pocdopa PK INonyuenue §198B.6 1
dhocdaros mpu nponsoacTee ynoopenuit B CK.

33 | 15-01 | O6mas xapakrepuctuka s1eMeHToB IV A- rpynmel. Yrnepox | § 20 B.7 1




34 | 20-01 | Kucnopojcoaepkaiiue COSIUHEHHMsI yTIIiepoaa § 21B.7 1

35 | 22-01 | [Ipaktuueckas padora Ne 5. «I[lomyuenue yrnekucnoro raza | Crp.115 1
Y U3yYEHHE €r0 CBOMCTBY

36 | 27-01 | YreBomoponsl. PK [Ipumenenue npeaenbHbIX §22B.6 1
yrieBos1oposioB B CK.

37 | 29-01 | Kucnopojacoaepskaiiye opraHndeCcKie COSTUHEHUS §23B.6 1

38 | 3-02 | Kpemuuii 8§24 8.5 1

39 | 5-02 | Kucnopoansie coenquHeHus KpeMHust. CHITMKaTHAS 8§24,258.3 1
npombiuieHHOCTs PK Kupnununblii 3aBoj, OCHOBBI
IIPOU3BOJICTBA.

40 | 10-02 | [Tomyuenue HemeramioB PK TexHomnorus nomxy4ueHus §268.8 1
BOZIOpOJIa Ha 3. «A30T» I. HeBUHHOMBICCK.

41 | 12-02 | O6001mEeHne U cUCTEMATH3ALMS 3HAHUH 110 TEME: § 10-27 1
«HeMeTasutbl ¥ UX COCAMHCHHUSD)

42 | 17-02 | KonTpombsHas padora Ne 2 o Teme: «HemeTramibl 1 ux 810-27 1
COCITUHEHUS)

43 | 19-02 | Ananu3 KOHTpOJILHON paboThI O Teme: «HemeTanssl 1 ux 810-27 1
coequHeHUs» [IpakTHKyM 110 PENICHUIO 3a/1ad.

MeTtasuibl 1 X coequHeHus (16 4)

44 | 24-02 | ITonoxxenue metamioB B [lepuonnueckoii cucreme, 828, B.8 1
CTPOEHHUE aTOMOB M KPHCTAJUIOB

45 | 26-02 | Xumuueckue cBOiicTBa MeTAINIOB. B3aumoaencTsue ¢ 829, B.4 1
MTPOCTHIMH BEIECTBAMH.

46 | 3-03 | Xumuyeckue cBoiicTBa MeTaioB. B3aumoseiictaue co 829,B.5 1
CJIOKHBIMH BEIECTBAMH.

47 | 5-03 OO01ast XapaKTepPUCTHKA MIETOYHBIX METAIIJIOB 830,8.3,4 1

48 | 10-03 | O6mias xapakTeprCTHKA MEIIOYHO3EMEITbHBIX METAJIOB 831,B.5 1

49 | 12-03 | X&cTkocTh BOBI M CIOCOOBI €€ yCTpaHEHUs! §32,B.7 1

50 | 17-03 | ITpakTtrueckas padota Ne 6. «[lomydeHue )KECTKOW BOIBI U Crp.166 1
crocoObl € YCTpaHSHHD)

51 | 19-03 | AaroMHUHHI U €70 COETNHEHUS 833,B.5,6 1

52 | 24-03 | JKene3o u ero coenuHEHNs 834,8.4,5 1

53 | 2-04 | Ilpaktuueckas pabota Ne 7 Crp. 177-178 | 1




«PenieHne 3KCepuMEHTaIbHBIX 3aJ1a4 o Teme «MeTauibh)

54 | 7-04 | Koppo3ust MeTaJIJIOB M cIOCOOBI 3amuThl OT He€ PK Mephl 8 35, 1
00pnObI ¢ KOppo3ueit Ha mpousBoacTBax CK. B.9(1oManrHu
i
IKCIIEPUMEHT
)
55 | 9-04 | Meramisl B ipupoze. PK OcHoBHBIE MecTOpoxieHus pyn B | 8 36, B. 3 1
CK.
56 | 14-04 | Ilonstue o meramurypruu PK Iomydenue cranm Ha 8 36, B. 4,9 1
xumuyeckux npeanpustusx CK
57 | 16-04 | O6oOmIeHre U cUCTeMaTH3aNrs 3HAHUH 10 TEME: 8§ 28-36 1
«MetamibD)
58 | 21-04 | KonTpoasHas padota Ne 3 o reme: «MeTauib» § 28-36 1
59 | 23-04 | Ananu3 KOHTPOJIBHOHN pa0OTHI 110 TeMe: «MeTaTbly. 8 28-36 1

HpaKTI/IKYM 110 pCIICHUIO 3a71aY.

O0001IeHNe 3HAHU 110 XUMHH 32 KYPC OCHOBHOM 1IKO0JIbI. [10Ar0oTOBKA K OCHOBHOMY

rocyiapcrpeHHomy 3k3ameny (OI'J9) (64)

60 | 28-04 | BemecrBa 8§39,8.1-12 |1
61 | 30-04 | Xumuueckue peakiuu 840,8.1-10 |1
62 | 5-05 | OcHOBBI HEOPTAHUYECKOU XUMHH 841,8.1-10 |1
63 | 7-05 | OGoOmeHne u cucTeMaTH3anus 3HaHUH 10 Kypcy OCHOBHO# | 81-36 1
TITKOJTBI
64 | 12-05 | MroroBast KOHTpOJIbHAS paboTa 81-36 1
65 | 14-05 | Ananu3 UTOroBOi KOHTPOIBHOM padoThl. [IpakTHKyM 1O 81-36 1
pEIIeHHIO 3a/1a4.
XuMHus M OKpyxawomas cpeaa (3 4)
66 | 19-05 | Xumudeckas opraHu3anus IIaHETHI 3eMITs 837 1
67 | 21-05 | OxpaHa OKpyXaromIeit cpeibl OT XUMUIECKOTO 3arpsisHeHus. | § 38 1

PK OuuncrtutensHeie COOPYKCHUA , UCITIOJIB3YCMBIC Ha
XUMHUYCCKUX MPCATTPUATUAX T. CT&BpOHOHﬂ
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