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Ilnanupyembie pe3yjibTaTbl OCBOCHHUSI Y4eOHOI0 MpeaMeTa
N3ydeHne XUMUU B OCHOBHOM IIKOJIE AAET BO3MOYKHOCTD JOCTUYD CIEAYIOIIUX
pPEe3yIbTaTOB B HAIIPABJICHUH JIMYHOCTHOIO Pa3BUTHS

(dbopMHUpOBaHUE TYBCTBA TOPIOCTH 3a POCCUNCKYIO HAYKY;

(dbopMHUpOBaHUE TIEITOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTUKH, a TaKXKe COIHAIBLHOMY,
KyJIbTYpPHOMY, SI3BIKOBOMY U JYXOBHOMY MHOTO0OPAa3Hi0 COBPEMEHHOTO MHPA;
dbopMHpOBaHUE OTBETCTBEHHOTO OTHONICHHWS K YYCHHWIO, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOpPa3BUTHI0O U CaMOOOPA30BaHUI0 HAa OCHOBE MOTHUBAIlUU K
OOy4eHHMIO H TIO3HAHHMIO, BBHIOOPY MPO(UILHOTO O00pa3oBaHUsS HA OCHOBE
UHPOPMAIIMK O CYIICCTBYIOIIMX MPOPECCUIX U JUYHBIX MPOdheCcCHOHATBHBIX
NPEIIMOYTCHUH, OCO3HAHHOMY TOCTPOCHHMIO WHIMBHIYaIbHOW 00pa3oBaTEIbHOMN
TPACKTOPUH C YUETOM YCTOMYHMBBIX MTO3HABATEIILHBIX HHTEPECOB;

dbopMHUpOBaHNE KOMMYHHMKATUBHOW KOMIICTCHTHOCTH B 00pa3oBaTENbHOM,
OOIIECTBEHHO IIOJIC3HOM, Y4YEOHO-HUCCICA0BATEIbCKONW, TBOPYSCKOW W JIPYTHUX
BUJIAX JICATEILHOCTH,

dbopMupoBaHuEe MEHHOCTH 370POBOr0 W 0€30macHOTO o0pasa KW3HHU; YCBOCHHE
NpaBWJI HWHIWBHIYAIBHOTO W KOJUICKTUBHOTO OC30IIaCHOTO TIOBEJCHUS B
Ype3BbIYAWHBIX CUTYAIUSAX, YIPOXKAIOIIUX KU3HU U 3JJOPOBBIO JIHOJICH;
dbopMupoBaHUE TMO3HABATEIBHOM W MHGOPMAIMOHHON KYJIbTYpbI, B TOM YHCJE
pa3BHUTHE HABBIKOB CAMOCTOSITEILHON pabOThI ¢ Y4eOHBIMU MOCOOUSIMU, KHUTAMU,
JOCTYITHBIMH MHCTPYMEHTAMU M TEXHUYECKUMH CPECTBAMHU HHOOPMAIMOHHBIX
TEXHOJIOTHM;

(bopMHUpOBaHUE OCHOB HKOJIOTHYECKOTO CO3HAHUS HA OCHOBE TPU3HAHUS [IEHHOCTH
’KU3HU BO BCEX €€ MPOSIBICHUSX M HEOOXOJAMMOCTH OTBETCTBEHHOTO, OEPEKHOTO
OTHOIICHHS K OKPY>KaIoIIeh Cpeie;

pa3BUTHE TOTOBHOCTH K PEIICHUIO TBOPYECKUX 3aJlad, YMEHHUS HaXOIUTh
aJIeKBaTHbIE CIOCOOBI TMOBENCHUS U B3aUMOJCUCTBHS C MapTHEpaMH BO BpeMs
y4eOHOW M BHEYYEOHOW AEATEIBLHOCTH, CIIOCOOHOCTH OIICHWBATH IPOOJIEMHBIC
CUTyallul W OIEPATUBHO NPHUHUMATh OTBETCTBEHHBIC DEIICHUS B Pa3IUYHBIX
MPOIYKTUBHBIX BUJAX JCATEIBHOCTU (y4ueOHash IMOMCKOBO-MCCIEN0BATEIbCKAS,
KITyOHasl, MPOEKTHAs, KPY>KKOBAs U T.1I.);

MeTtanpeaMeTHBIMH pe3yjabTaramMu OCBOCHUS OCHOBHOM
00pa3oBaTeIbHON TPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUS SBISICTCS
dbopMupoBaHuEe YHUBEPCATBbHBIX yueOHbIX neictuii (Y'Y []):

1. PeryasituBubie YY /|

® CaMOCTOSITEIbHO OOHapyKWBaTh W (POPMYIHPOBATH YyUEOHYIO TpoOIIeMy,
OTIPEJIEIISITH 11eJTh YIeOHOM NeSITeIbHOCTH;

® BBIJBUTATh BEPCHH PEHICHUS MPOOJEMBbI, OCO3HABATh KOHEUHBIM pE3yJbTarT,
BBIOMPATH M3 MPEUIOKEHHBIX U UCKATh CAMOCTOSTEIIEHO CPEICTBA JOCTIKECHUS
eI,

® COCTaBJIATH (MHAMBUIYAJIbHO WM B TPYIIIE) IJIaH PEUICHUS MPOOJIEMBI;

e paboras 1Mo TUIaHy, CBEPSATh CBOM JCHCTBUS C IIENBIO M, MPU HEOOXOIMMOCTH,
UCITPABIISITH OIMMTUOKNA CAMOCTOSITEIIBHO;



DN

B JMAJIOTe C YYUTEIEM COBEPIICHCTBOBATH CAMOCTOSITEIHLHO BBIPAOOTAaHHBIC
KPUTEPHUH OIICHKH.

OO6HapyxuBaTh U (HOPMYIUPOBaATh YUeOHYIO IpOOJIEMy MOJA PYKOBOACTBOM
YAHUTETIS.

CTaBHTH I1ENTb ACATSIBHOCTH Ha OCHOBE MIOCTABJICHHOM MTPOOIEMBI M TIpEIJIaraTh
HECKOJIBKO CITOCOOOB €€ JTOCTHKCHHUS.

CaMOCTOSITEIILHO aHAJTU3UPOBATH YCIOBHUS JOCTHIKEHUS IICJIM HA OCHOBE y4éTa
BBIJICJICHHBIX YYHTEIIEM OPHCHTHPOB JCHCTBUS B HOBOM yU4eOHOM MaTepHale.
TJTAHUPOBATH PECYPCHI IS JOCTHKEHUS TSITH.

Buoinycknuk nonyuum 603MOMCHOCHb HAYYUMBCL:

CaMOCTOSITEIILHO CTaBUTh HOBBIC YUCOHBIC IICJIH U 33/1a4H.

CaMOCTOSITEIIBHO CTPOUTD KU3HCHHBIE TUTAHBI BO BPEMEHHOM MEPCIICKTHRE.
NpH IJIAHUPOBAHWM JIOCTHXKCHHS IICJICH CaMOCTOSITCIBHO M aJICKBATHO
YUUTHIBATh YCIIOBUS U CPEACTBA MX JOCTHIKCHUSI.

BBIJICIISATh aJIbTEPHATHBHBIC CIIOCOOBI TOCTHXKCHHMSI 1ICJIM M BEIOMpATh HanboJsiee
s hexTUBHBIN c1oco0.

aJICKBaTHO OIICHMBATh CBOM BO3MOYKHOCTH JIOCTHDKCHHSI IICJIH OIPEICIEHHOM
CJIOXKHOCTH B Pa3JIMYHBIX chepax caMOCTOSTEIIBHOU JIEATCILHOCTH.

2. llo3naBarebHble YY/I:

aHaJM3UPOBaTh, CpPAaBHUBATh, KiIacCUPUIIMPOBATH U 0000marh ¢akTel u
ABJICHUS. BBIABIATH MPUYUHBI U CIAEACTBUS MIPOCTHIX SBJICHUIA.

OcyiecTBisATh CpaBHEHHE, KIACCU(DUKAIMIO, CaMOCTOSITEIbHO BbIOMpas
OCHOBAHHUS M KPUTEPUU ISl YKa3aHHBIX JJOTUYECKUX OTepaIuii;

CTpouTh JOTHYECKOE PACCYXKJEHHE, BKIIOYAIOIEe YCTAaHOBICHUE MPUUYMHHO-
CJI€JICTBCHHBIX CBSI3EH.

Co3nmaBath  CXeMaTUYECKHE€ MOJEIM C  BBIICIEHHWEM  CYIIECTBEHHBIX
XapaKTEPUCTUK OOBEKTA.

CocTaBisTh TE3UCHI, PA3IMYHBIC BUBI TUTAHOB (MPOCTHIX, CIIOKHBIX U T.I1.).
[TpeobpazoBeiBaTh HHGOPMAIHIO U3 OJHOTO BHUJIA B APYTo (TaOIUIly B TEKCT H
np.).

YMeTh omnpeneniaTb BO3MOXHBIE HWCTOYHUKH HEOOXOIUMBIX CBEIACHUM,
MPOU3BOJIUTh TOWUCK WHGOPMAIMK, AaHAIW3UPOBATh H OICHUBATH €¢
JI0OCTOBEPHOCTb.

OCYIICCTBIISITh ~PACIIMPEHHBIA TMOUCK WHPOPMAIIMM C HCIOJIb30BaHUEM
pecypcoB Ooubnmnorek u MutepHeTa.

CuuteiBaTh uH(DOpPMAIMIO, TPEICTABICHHYIO C WCIOJH30BAHUEM paHEe
HEW3BECTHBIX 3HAKOB (CHMBOJIOB) TIPH HAJTMYMHM UCTOYHUKA, COACPKAIIETO UX
TOJIKOBAHHE.

Co3nmaBath MOJIEIA U CXEMBI JIJIS1 PEIICHUS 3a/1a4.

[lepeBOAUTH CIOXHYIO TO COCTaBYy HH(POPMANHUIO H3 TPadUUECKOTO WIH
CUMBOJIBHOTO TPEJICTABICHUS B TEKCT U HA00OOPOT.

VcranaBauBaTh B3aMMOCBS3b OIMCAHHBIX B TEKCTE COOBITUM, SBJICHUH,
IIPOLIECCOB.

Y4acTBOBaTh B IPOSKTHO-UCCIEAOBATEIILCKON IEATETLHOCTH.



MPOBOJUTL HAONIOJCHHE W OKCICPUMEHT TIOJ PYKOBOJICTBOM YUHTEJIS.

OCYIIECTBIIIET BBIOOP HauOonee 3(PGEeKTUBHBIX CIIOCOOOB pElIeHUs 3alad B

3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUI;

JaBaTh OMPEJCICHUE MTOHATHSM.

yCTaHABJIMBATH IPUUYUHHO-CJICICTBCHHBIC CBSI3H.

000011aTh TOHATHS, OCYIIECTBIISACT JIOTHYECKYIO OTCpPAlMI0 Iepexoja OT

BUJIOBBIX MPU3HAKOB K POJOBOMY IOHSATHIO, OT TIOHATHS C MEHBIIUM O00BEMOM

K IIOHSTHUIO ¢ OOJIBIIUM 00BEMOM;

OCYIICCTBIISITh CPAaBHEGHHE, KJIACCU(UKAIIUIO, CaMOCTOSATEIBHO BBIOMpAs

OCHOBaHHUS M KPUTEPHUU I YKa3aHHBIX JJOTHYECKHUX OTICPaIIUi.

CTPOUTH KJIacCU(pUKAIIMIO HA OCHOBE JUXOTOMHUYECKOTO JCICHHS (HAa OCHOBE

OTpHUIIAHUS)

CTPOUTH JIOTHYCCKOE PACCYXJICHHE, BKIIOUAIONIECE YCTAHOBJICHUE MPUYMHHO-

CIICJICTBEHHBIX CBSI3€H;

OOBSICHATH SIBJICHHSI, TPOICCCHI, CBSI3M W OTHOIICHUS, BBISBISEMBIC B XOC

UCCIICIOBAHNS;

OOBSICHATH SIBJICHHSI, TPOICCCHI, CBSI3M W OTHOIICHUS, BBISBISEMBIC B XOC

UCCIICIOBAHUS,

3HaTh OCHOBBI 03HAKOMUTEIIBHOT'O YTCHUS;

3HaTh OCHOBBI YCBaUBAIOUIETO YTCHHUS;

YMeTh CTpYKTYpHpOBaTh TEKCTHI (BBIACIATH TJIaBHOE U BTOPOCTEIEHHOE,

TJIaBHYIO HJEI0 TEKCTa, BBICTPAaWBaTh IOCIEIOBATEIIbHOCTh OIMCHIBAEMBIX

COOBITHI)

CTaBUTH IPOOJIEMY, apTYMEHTUPOBATH €€ aKTyaJbHOCTb.

CaMOCTOSITEIILHO MPOBOJUTH MCCIIEIOBAHWE HA OCHOBE MPUMEHEHHS] METOOB

HAOTIOJICHUS B KCIIEPUMEHTA.

3. KommynunkatuBHbie YY/I:

CaMOCTOSITEIbBHO OPraHMW30BBIBaTH y4eOHOE B3aUMOJACHCTBUE B TpyMIe

(ompenenaTh 001IMe TENH, pacpeIesITh POJIU, JOTOBAPUBATHCS IPYT C IPYTOM

U T.J.).

Cobmronath HOPMBI MTyOJIUYHOW PEYH U PErIaMeHT B MOHOJIOTE M TUCKYCCHH.

[Tonp30BaThCS aIEKBATHHIMU PEUYECBBIMH KIIHIIIE B MOHOJIOTE (ITyOJIUYHOM
BBICTYIUJICHUH ), TUAJIOTE, TUCKYCCHH.

dbopMynrpoBaTh COOCTBEHHOEC MHEHHE U MTO3UIINIO, APTYMEHTUPYET HX.

KoopauHarpoBaTh CBOIO MO3HIINIO C MO3UIIMSIMU MAPTHEPOB B COTPYAHUYECTBE

pH BBIPAOOTKE OOIIETO.

YCTaHABIMBATh U CPABHUBATH Pa3HbIC TOYKH 3PCHHUSI, MPEXKAC YeM MPUHUMATH

pEIICHHS U 1eTIaTh BBIOOD.

CIIOpUTHh M OTCTaWBaTh CBOIO MO3UIMIO HE BPaXICOHBIM [JIsi OIMIMOHEHTOB

00pazom.

OCYIICCTBIISITh B3aMMHBIA KOHTPOJIb W OKa3blBaeT B COTPYIHHYECTBE

HEOOXOAMMYIO B3aHMOIIOMOIIIb.



OpraHU30BbIBaTh M IJIAHUPOBATH Y4EOHOE COTPYIHHUYECTBO C YUUTEIEM H

CBEPCTHUKAMU;

onpenensaTh Lead U (QYHKUMA YYAaCTHUKOB, CHOCOOBI B3aMMOJEHCTBHS;

IUIAaHUPOBATH 00IIKE CITOCOOBI padOTHI;.

YMers paboTaTh B TIpyIle — YyCTaHABIMBATh pabdouyuWe OTHOULICHUS,

3¢ ()EKTUBHO COTPYIHUYAET U CIOCOOCTBYET MPOAYKTUBHOM KOOIEpaliy;

UHTErpUPOBAThCS B TPYNINY CBEPCTHUKOB M CTPOUTh MPOIAYKTUBHOE

B3aMMOJIEUCTBHE CO CBEPCTHUKAMHU U B3POCIBIMH.

YUUTHIBATh pPa3Hble MHEHHUS U HUHTEpPEChl U OOOCHOBBIBATH COOCTBEHHYIO

NO3UIHIO;

Buvinyckuuk nonyuum 603mM0#CHOCb HAYUUMBCA:

OPOJYKTUBHO pa3peuiaTh KOH(QIUKTHI HA OCHOBE YUYETa UHTEPECOB M MO3UIIMIMA

BCEX

YYaCTHUKOB, TOHMCKAa M OIEHKM aJIbTEPHATUBHBIX CIOCOOOB pa3pelieHHUs

KOH(JIUKTOB;

JIOTOBAapUBAThCS M NPUXOAUTH K OOIIEMY pEIIEHHI0 B COBMECTHOM

JESITEIHLHOCTH, B TOM UHUCJIE B

CUTYaIlUU CTOJIKHOBEHUSI HHTEPECOB;

Opath Ha ce0si MHUIIMATUBY B OpPraHM3allid COBMECTHOTO JEHCTBUSA ([I€JI0BOE

JIUJIEPCTBO);

BJIa/IETh MOHOJIOTUYECKON U TUaOTHYeCKON (popMaMu pedr B COOTBETCTBUU C

rpaMMaTUYECKUMU U CUHTAKCUYECKUMU HOPMaMH POJHOTO SI3BIKA;

CJIeI0BAaTh MOPAIBHO-3TUYECKUM M TICUXOJIOTUYECKUM MPUHIIUIAM OOIEHUS U

COTPYAHUYECTBA HAa OCHOBE YBAXKUTEJIBHOTO OTHOUIEHHS K MapTHEpaM,

BHUMAaHUS K JJMYHOCTU JIPYroro, aJeKBaTHOTO MEXJIUYHOCTHOTO BOCHPUSTHSA,

TOTOBHOCTH aJI€KBaTHO PEAarupoBaTh HAa HYK/IbI IPYTUX, B YACTHOCTH OKa3bIBATh

OMOIIIb ¥ SMOLUOHAJIBHYI0 MOAJEPKKY NapTHEPAM B MPOLIECCE JOCTHKEHUS

0O111€eH 11EJIM COBMECTHOM €SI TEIHLHOCTH.

IIpeaMeTHBIMHU pe3yJbTATAMH OCBOCHHS OCHOBHOM 00pa30BaTelIbHOM

IporpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHUS SIBISIOTCS:
OCO3HAaHHE OOBEKTHUBHOM 3HAYMMOCTH OCHOB XMMHYECKOW HAYKH KakK 00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, KOMIIOHEHTE O0IIEH KyJIbTYpbl U IPAKTHUECKON
JesITeIbHOCTU YEJIOBEKA B YCIOBUSIX BO3PACTAIOIIEH «XUMHU3ALUI» MHOTUX cep
KU3HH COBPEMEHHOIO OOIIECTBA; OCO3HAHME XUMHUYECKUX IpPEBpalICHUI
HEOPraHWYECKUX U OPraHNYECKUX BEIIECTB KAK OCHOBBI MHOTUX SIBJICHUH KUBOMI
Y HEXUBOU NPHUPOABL; YIIyOJIEHHE NMPEACTaBICHUI O MAaTEpUaIbHOM €IMHCTBE
MHUpA;
OBJIaJICHUE OCHOBaMHM  XHMHYECKOH  TI'PaMOTHOCTH: CIIOCOOHOCTBIO
aHAJIM3UPOBATh U OOBEKTUBHO OLIEHWBATH )KM3HEHHBIE CUTYAllUH, CBSI3aHHBIE C
XUMUEH, HaBbIKaMH 0e301acHoro oOpalieHus ¢ BeIIeCTBaMHU, UCTIOIb3yEMbIMU B
MOBCEAHEBHOM JKM3HU; YMEHUEM aHAJIU3UPOBATh U IJIAHUPOBATH 3KOJOTUYECKU
0e30macHOe MOBEJEHUE B LENSAX COEPEKEHMS 30OPOBbS U OKPYKAIOIIEH CPEBL;
(opMHpOBaHHE NEPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX IPEACTABICHUN O
BEILECTBAX, MX NPEBPAILCHUAX W MPAKTUYECKOM NPHUMEHEHHH; OBJIQJCHUE



MOHATUHHBIM allapaToM W CHMBOJWYECKHM SI3BIKOM XHMHUW Ha YpPOBHE,
JOCTYITHOM MOJPOCTKaM;
(opMHUpOBaHUE YMEHUN YCTaHABIMBATH CBA3U MEXKIY peajbHO HAOII0AaeMbIMU
XAMHYECKUMU SIBJICHUSIMHA M TPOIECCAMH, TMPOUCXOASAIIMMH B MHUKPOMHUPE
aTOMOB M MOJIEKYJI, OOBACHITh IPUUMHBI MHOT00Opa3us BEUIECTB, 3aBUCUMOCTb
UX CBOWCTB OT COCTaBa M CTPOEHHUS, a TaKKe OOYCIOBIEHHOCTh MPUMEHEHUS
BEIIECTB OCOOCHHOCTSIMM UX CBOICTB;
MPUOOPETCHHE OTBbITA TPUMEHEHUS XUMHUUYECKUX METOJIOB M3YUYCHHUS BEIISCTB U
UX TIpEeBpallleHUi: HaONIOJEHHEe 3a CBONCTBAMU BEUIECTB, YCJIOBHSIMU
NPOTEKAHWS XWMHYECKHX PEaKIUW; TMPOBEACHUEC ONBITOB W HECIOXHBIX
XUMHYECKUX SKCIIEPUMEHTOB C UCIIOJIb30BAHUEM Ja00OPATOPHOTO 000PYAOBAHMS
U IpuOOPOB;
YMCHHE OKa3bIBaTh TIEPBYIO IOMOINb IPH OTPABJICHHSIX, OXKOraX W JPYTrUX
TpaBMax, CBSI3aHHBIX C BEILIECTBAMHU U JaOOPATOPHBIM 000PYAOBAHUEM;
OBJIaJICHUE TpHeMaMu paboThl ¢ HHGOPMAIME XUMHUYECKOTO COJEpKaHUS,
npelcTaBieHHo B pa3Hoil (opme ( B Buae Tekcra, ¢Gopmyln, TpaduKoB,
TaOJIMYHBIX JaHHBIX, cXeM, poTorpaduit u ap.);
co37laHre OCHOBBI JIJIs1 (POPMUPOBAHMS UHTEPECA K PACIIUPEHHUIO U YTIIIYOJICHUIO
XMMHYECKUX 3HAHWM W BbIOOpAa XUMHUU KaK MNPOPUIBHOTO MpeaMera Ipu
nepexojie Ha CTyHeHb cpefaHero (IMOJIHOro) oOmiero ooOpa3oBaHus, a B
JanbHEHIeM U B KauecTBe cpepbl CBOEH nmpodhecCuOHANbHON e TeIbHOCTH.
TpeOoBaHNsl K YPOBHIO NOATOTOBKH 00Y4aI0IIMXCS
8 kiacc
Pa3znen 1. OcHOBHBIC XUMHYECKHE TOHATHS
Temal. OcHOBHBIE XUMHYECKHE MMOHATHSA.
B pesynbrate n3ydenus teMbl « OCHOBHBIE XUMHUYECKUE MOHATUSY yUallHecs
JIOJIKHBI
3HaTh
® BAKHEUIIHME XUMHUYECKUE MOHSATHUS: BEIECTBO, TEIO, CBOWCTBA BELIECTBA;
CYIITHOCTh MOHSATUN YMCTHIE BEIIECTBA U CMECH, BUIIBI CMECE, CITOCOOBI UX
pazneneHus; pu3ndecKkue U XUMUYECKUE SIBICHHS, XUMHUYECKAsl PEaKIus;
aTOM, MOJICKYJIa, XUMHUYECKHI 3JIEMEHT, OTHOCUTEIIbHASI aTOMHAs Macca;
BEIIECTBA MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOCHMSI; KiIacCUpUKAIIHS
BEIIECTB (HA MPOCTHIE U CIIOKHBIC BEIIECTBA); XUMHUYECKas Qopmyia,
WHJICKC; BAJCHTHOCTh W 3HAYCHHE BaJCHTHOCTH HEKOTOPHIX XUMUYECKUX
AJIEMEHTOB, XHUMHWYECKOE YpaBHEHHE, PEareHThl, MPOIYKTHl PEaKIINH,
K03 HUIHMEHT; KTacCU(PUKAINSI XUMUYECKUX PEaAKITUH;
® XHUMHYECKYIO CHMBOIHKY: He MeHee 20 3HAKOB XUMUYECKUX IJIEMEHTOB.
® OCHOBHBIC 3aKOHBI XMMHH: 3aKOH TIOCTOSHCTBA COCTaBa BEIIECTB; 3aKOH
COXpaHEHHUS MAacCChl BENIECTB, MOHMMATh WX CYIIHOCTh M 3HAYCHUE;
OCHOBHBIE TIOJIOKEHUS aTOMHO-MOJICKYJISIPHOTO YYCHHS, TOHUMATHETO
3HAYCHUC;
e nMpaBwia pabOThl B IMIKOJBHOW Jabopatopuu, 0e30macHOro oOpauieHus ¢
peaKkTUBaMHu ¥ 00OPYTOBAHHEM.



0COOEHHOCTH CTPOCHNA BCUICCTB B TBEPAOM, KHAKOM H ra3oo6pa3H0M
COCTOAHHU, KPUCTAJNIMYCCKUX U aMOp(l)HBIX BCIICCTB.

YMmerh

OTKCHIBATh (PHU3NUECKHE CBONCTBA BEIIECTB;

oOpamarbcsi ¢ XMMUYECKOM OCYJI0M U 1aO0paTOPHBIM 000pYAOBaHUEM;
UCTIOJB30BaTh MNPHUOOpPETCHHBIE 3HAHMA M YMEHUS B MPAKTUYECKOU
NEATeIbHOCTH M TIOBCEJHEBHOM JKM3HU JJi1 O€30MacHOro oOpalieHus ¢
BEIIECTBAMHU U MaTepUATAMU;

OTJMYaTh XMUMHUYECKHE PEaKIUH OT (U3UUECKUX SBICHHM; OMpPEIesITh
CTPOCHHE BEIIECTBA 110 €T0 CBOWCTBAM

KJIacCH(QUIIMPOBATH BEIIECTBA MO COCTABY (Ha MPOCTHIC U CIOXKHBIE).
Ha3blBaTh XUMHUYECKHE JIIEMEHTHI; 3alHChIBaTh 3HAKHM XHMHUYECKUX
AJIEMEHTOB,

COCTaBJISITh XUMHUYECKUE POpPMYITbI OMHAPHBIX COSTUHEHUH 1O BaJICHTHOCTH
AJIEMEHTOB,

OTIpE/IETSATh KAUYECTBEHHBIH M KOJMYECTBEHHBIH COCTaB BEHIECTB MO HUX
dopMynamM u MPUHAJICKHOCTh K ONPECICHHOMY KIACCy COCTUHEHHH (K
MPOCTHIM HJTH CIIO’KHBIM BEIIIECTBAM ); OTIPE/IEISITh BAJICHTHOCTh DJIEMEHTA B
COEIMHEHUAX 0 popmyIie;

OIIPEIENATh peareHThl U MPOIYKTHI PEaKIiH; PacCTaBIATh KO (HUITUSHTHI B
YpPaBHEHHUSX PEAKIMil HA OCHOBE 3aKOHA COXPAHEHHUSI MAcChl BEILIECTB;
OIIPENENATh TUITBI XUMUYECKUX PEaKUHUil 110 YUCIy U COCTaBY MCXOTHBIX U
HOJTYYEHHBIX BEIECTB;

BBIYHCIISITH MAacCOBYIO JIOJNIIO XHMHUYECKOTO JJeMeHTa 10 ¢dopmyIie
COCIMHEHUS ;

Tema 2. «IIpoctbie BemecTBa. Kucsiaopoa. Bomopom»
B pe3ynbrare uzyuenus temsl «Kuciopoay ydamuecs A0JKHbBI
3HaTDL

BaXHEHUIINE XUMHUUYECKHUE TOHATUSA: (DU3UYECKHE U XUMHYECKHUECBOMCTBA
KHUCIIOPOJIa U CIIOCOOBI €ro MOJIyYeHUs; OKUCIEHUE, OKCUJIbI, KaTaau3aTop,
IPUMEHEHHE KUCTIOPOJa, COCTaB BO3/1yXa,

YMmerh

XapaKTePU30BaTh KUCIOPOJ KaK XMMUUECKHM 3JIEMEHT U IIPOCTOE BEIIECTBO;
CIIOCOOBI 3aIUTHI aTMOC(EPHOTO BO3yXa OT 3arps3HEHNUS;

COCTaBJIITh  (OPMYJIBI  HEOPTaHWYECKHUX  COCJIMHEHWM;  ypaBHEHUS
XUMHUYECKMX  PEaKIui, XapakTepU3yIOIIUX XUMHUUYECKHE  CBOMCTBa
KHCJIOPOJIa;

Ha3bIBaTh OKCHUJIBI;

OTIPENICIIATh COCTAB BEIIECTB 110 UX (popMysiaM, MPUHAICKHOCTh BEIISCTB K
KJIACCy OKCH/JIOB,;

MoJy4aTh, COOMPATh M PACIO3HABATH OMBITHBIM ITYyTEM KHCJIOPO/I, COOTIOas
npaBuia 0€30MacHOTr0 00OpAIICHUS C BEIIECTBAMHU.

B pe3ynbprare uzyuenus temsl « Bogopor» ydammecs A0JKHbBI



3HarTh :

® BAXHEUIINE XMMUYECKUE MOHITHUSA: KUCIOTA, UHAUKATOP;COCTAB KUCIIOT;

YMmerb

® XapaKTEpU30BATH BOJOPOJ KaK XMMUUYECKHI AJEMEHT U TPOCTOE BEIIECTBO;

® 3aMKMCHIBATh YPABHEHHUS PEAKIINI, XapAKTEPUIYIOIINX XUMHUYECKIE CBOMCTBA
BOJIOPO/IA;

® OIpeeNsaTh COCTaB BEIIECTB MO UX GopMyiaM, TPUHAIJICKHOCTh BEIIECTB K
OTIPENICICHHOMY KJIaCCy COeMHEHUM Mo popMyram BEIIECTB;

® COCTaBJIATh (POPMYJIbI KUCIIOT;

® Ha3bIBATh COCMHECHUS U3YUYEHHBIX KJIACCOB (OKCHUJIbI, KUCIIOTHI);

® PACHO3HABATHOMNBITHBIM IYTEM BOJOPO/I.

Tema 3. «Boga. PacTBopb»

B pe3ynbrare uzyuenus temol «Boja, pacTBOpbD) ydaluecs A0JKHbI

3HaTh

® BAXHEHIINE XUMUYECKUE MOHSITUSA: PACTBOPHI, OCHOBAHUS;

e Kiaccu(UKaINIO PaCTBOPOB,;

® UMETh NPEACTABICHHME O B3BECAX M HX BHUIAX, CBOWCTBAX BOJbl Kak

pacTBOpPUTENS, O PACTBOPUMOCTH TBEPHABIX, XKUIKUX W Ta3000pa3HBIX

BEILIECTB B BOJIE;

CYIIHOCTb MOHATHUS MaccoBasi J0Ji1 paCTBOPEHHOI'O BEIIECTBA B PACTBOPE;

HAXO0XJCHHE BOJIbI B IPUPOJIE U CIIOCOOBI €€ OYUCTKU;

du3nuecKkre 1 XUMHUYECKHUE CBOWCTBA BOJIbI;

IPUMEHEHHE BOJIBI U PACTBOPOB.

YMmernb

® [IPUBOJUTH IPUMEPHI PACTBOPOB, B3BECEH (CYCIIEH3UM, IMYIILCUN);

BBIYHCIISITH MAaCCOBYIO J0JIIO BEIIECTBA B PACTBOPE;

XapaKTepU30BaTh CBOKMCTBA BOBI,

COCTaBJISITh YPAaBHEHUSI XUMUYECKUX PEAKIUI, XapaKTEPHBIX JJIS BOJbL;

UCIIONIb30BaTh MPUOOPETCHHBbIE 3HAHUA W YMEHUS B MPAKTUYECKOH

JNEATENbHOCTA W TOBCEJHEBHOW JKU3HWJISI: IPUTOTOBJICHHUS PAacTBOPOB

3a/1aHHOM KOHUEHTPALUU B OBITY U HA TPOU3BO/JICTBE.

Tema S. «KosinuecTBeHHbIEC OTHOLICHUS B XUMH D)

B pesynbrate mzyueHuss teMbl «KOJIMYECTBEHHBIE OTHOLICHUS B XUMHH»

yJauiuecs: JOJKHBI

3HaTh

® BAXHEUIIME XMMHUYECKUE IMOHATUA: MOJb, MOJSPHAS Macca, MOJSPHBIN
00BeM, OTHOCUTEIbHAS TUIOTHOCTH T'a30B;

® OCHOBHBIE 3aKOHBI XMMHUHU:CYIIIHOCTb 3aKOHa ABOTapo.

Ymerb

® BBIUUCIATH MOJSIPHYIO Maccy 1O (opMmysie COEAUHEHUs, KOJIUYECTBO
BEIECTBa, 00HEM HJIM MAcCy MO KOJUYECTBY BEIIECTBA, OOBEMY HIIM Macce
PEareHTOB WU MPOAYKTOB PEAKIIUU.

® BBIYUCIIATh OTHOCUTEJBHYIO INIOTHOCTH T'a30B;



® CMOJIb30BaTh JIJIsl pACUE€TOB OOBEMHBIE OTHOIICHUS Ta30B MPU XUMHYECKUX
peaKUHUsIX.

® YCTaHaBJIMBATh MPOCTEHIIyl0 (GOpMyTy BEHIECTB MO MAaCCOBBIM JIOJSIM
3JIEMEHTOB

Tema 6. «BaxHeiue KI1accbl HEOPraHMYECKUX BeIECTB)»

B pesynpratre wu3ydeHus Tembl «BaxkHEWIIME KIACCHI HEOPTaHUYECKUX

BEIIECTBYyUALIUECS JOJKHBI

3HaTh

® BAXHEUIINE XMMHYECKHE MOHATUSI. OKCHUJbI, OCHOBAHHUS, KHUCIOTHI, COJIH,
WHJIUKATOPbI, pEAKUMS COCAMHEHHUs, peakuus 3aMEIIeHUs, peaKuus
pa3lioKEeHUs, peakius 0OMeHa, peakiusl HeUuTpaanu3aluu;

® cocrtaB, KiaccuduKaiuoo, HOMEHKIATYPYy, CIOCOOBI MOJIy4eHHS,CBOMCTBA
OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEHIECTB (OKCHJOB, KHUCIOT,
OCHOBaHMH, COJCH).

® UMETh NPEACTABICHUE O BRITECHUTEIBLHOM psijie metaiuioB H.H.bekerosa.

YMmerhb

® Ha3bIBaTh OKCHUJIbI, KUCIOTbI, OCHOBAHUSI, COJIH;

® ONpeAeNsaTh NPUHAAJICKHOCTh BEIIECTB K OKCUJIaM, KUCJIOTaM, OCHOBaHMSIM,
COJISIM;

® COCTaBJIATH GOPMYIIBI OKCHUIOB, KUCIOT, OCHOBAHHM, CONei;

® XapaKTEpU30BATH XUMUUYECKHUE CBOMCTBA KHUCIIOTHBIX U OCHOBHBIX OKCHJIOB,
KHCJIOT, IIEJI0YEN U HEPACTBOPUMBIX OCHOBAHUH, COJIEN; CYIITHOCTh PEAKLIUU
HEUTpaIu3aluy;

® [IPUBOJUTH MPUMEPHI aM(POTEPHBIX OKCUAOB M THUAPOKCHUJIOB, 3aMUCHIBATH
YPaBHEHUS pEAKIMii, XapaKTEPU3YIOIIMX UX CBOMCTBA;

® 3aMKCHIBATHh YPABHEHUS PEAKIIMiA, XapaKTEPU3YIOIIUX CITIOCOOBI MOTYYEHUS U
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COCTMHECHUN;

® PpPACcHo3HaBaTh ONBITHBIM IIYTEM PACTBOPBI KUCJIOT U LIEJI0YEH;

® UMETh IIPEACTABICHNUE O TEHETUUECKOM CBS3U BELIECTB, TEHETUYECKOM P
MeTaJlIa U HEMETAILIA,

® COCTaBJATh TEHETUYECKHW pPAX METaUla M HEMeTaula, 3allrChbIBaTh
YPaBHEHUS PEAKLMHI, OTPAXKAIOIINX FT€HETUUECKYIO CBA3b BEILECTB;

® [PUMEHATH I[IOJYYEHHBIC 3HAHUS UL PELICHUS IPAKTUYECKUX 3aj]ad,
coOmomass mpaBwia 0€30MacHOr0  OOpamieHus C  BEIeCTBaMH U
1a60paTOPHBIM 00OPYTOBAHHUEM.

Pazaea 2. Ileproauyeckuii 3aKOH U NEPUOAUYECKASI CHCTEMa XUMHYECKHUX

sjemeHTOB /.. MenneseeBa. CTpoeHue aTroma

B pe3ynprare nzydenus pasaena ydammecs JOJKHbI

3HaTh

® BaXHEHIINE XUMUYECKUE MOHITUSA: XUMUYECKHUMN JJIEMEHT, NU30TOIIbI;

® OCHOBHBIC 3aKOHBI XUMHH: COBPEMEHHYIO (POPMYIUPOBKY MEPUOAUUECKOTO
3aKOHA, €r0 CYIIHOCTh U 3HAYEHUE;

e 1iocTpoeHue nepuoanueckor cucrtembl J[.M.MenneneeBa, mnoHsITHE O
nepuoje, rpymme, riaBHOW KW MOOOYHOM MOATrPyNIax; 3aKOHOMEPHOCTH



W3MEHEHUS CBOMCTB 3JIEMEHTOB B IPEAECTIax MajbIX MEPUOJOB M TJIABHBIX
MOATrPYTII;

OCOOCHHOCTH CTPOCHUSI aToMa, COCTaB sJipa, OINpeJeTeHUE TMOHSATUMN:
NPOTOHBI, HEUTPOHBI, SJIECKTPOHBI,  HM30TOIbI, XWMHWYECKUU JJIEMEHT;
OCOOCHHOCTHU CTPOCHUSI aTOMOB METAJJIOB W HEMETAUIOB; (U3UYECKUM
CMBICJI @TOMHOTO (TIOPSIKOBOTO) HOMEpPa XMMUYECKOT0 DJIEMEHTA;

BU/IbI QJICKTPOHHBIX 00JIaKOB (ATOMHBIX OpOuTasnei);

OCHOBHBIC ATallbl XU3HM U AesatenbHocTd JI.M.MeHpaeneeBa, 3HaueHUE €ro
HAy4YHBIX OTKPBITHH W JIOCTH)KCHUW, KaK TE€HUAJbHOIO YYEHOr0 U
rpaxKJaHuHa.

YMmeTh

XapakTepU30BaTh XUMUYECKUE CBOIICTBa OCHOBHBIX KJ1acCOB
HEOPraHUYECKUX  COCAMHEHUN  (KUCIOT, OCHOBaHUM, aMQpOTEPHBIX
HEOPraHUYECKUX COCJMHEHUM), Ha3bIBaTh HEKOTOPBIE TPYMIBI CXOIHBIX
DJIEMEHTOB,

OOBSICHSITh 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB 3JIEMEHTOB B Mpejerax
MajbIX TEPUOJOB M TJABHBIX MNOATPYNI; (PU3NUECKUN CMBICT HOMEPOB
IPYNNbl U NEPUOAA, K KOTOPBIM 3JIEMEHT MPUHAJIEKUT B MEPUOIUUYECKOMN
cucteme JI.1. Menneneena;

XapakTepU30BaTh XHUM. 3JeMEHT 1o mnojoxenutro B [ICXD; xumuueckue
aJeMeHThl (0T BOJOpOJA 110 KalbIMs) HAa OCHOBE WX IIOJIOKCHUS B
nepuoandeckoit cucreme [[.M.MenneneeBa u 0ocoOOEHHOCTEH CTPOCHUS UX
aTOMOB;

COCTaBJISITh CXEMBI CTPOEHHUS aTOMOB MEPBHIX 20 3JIEMEHTOB MEPUOINIYECKOU
cuctemsbl J[.M1.Mennaeneena;

Paznen 3 «CTpoeHue BemecTBa, XUMHYECKAS CBA3b)
B pesynbTaTte u3ydeHus pasnena ydaniecs JOJKHbI
3HaTh

BaKHEUILINE XUMHUYECKUE MOHATHUS: DJIEKTPOOTPULIATEIBHOCTh XUMUYECKHUX
AJIEMEHTOB, XHWMHYECKasi CBSI3b, KOBAJ€EHTHAs CBfA3b, KOBAJICHTHAs
HEIOJISIPHAS. CBSI3b, KOBAJEHTHAsS IIOJSpPHAs CBSI3b, MOHBI, MOHHAs CBS3b,
BAJICHTHOCTh, CTEIEHb OKUCJICHHS,

MOHUMATh MEXaHU3M 00pa30BaHUS KOBAJIECHTHOW HEMOJISIPHOM, KOBAJICHTHOM
MIOJIIPHOM, MIOHHOM CBSI3H;

0COOCHHOCTH CTPOCHHS U CBOMCTB aTOMOB METAJIOB ¥ HEMETAILJIOB;

YMmeTh

I0JIB30BATHCS TAOTUIICH AIMEKTPOOTPUIATSIIEHOCTEH XUMUYSCKHUX YJICMEHTOB,;
MIPOTHO3UPOBATh CBOMCTBA aTOMA Ha OCHOBAHHUH €TI0 CTPOCHUS,

ONpPEAesATh TUIl XUMUYECKOU CBSI3M B COCAMHEHUAX, BAJICHTHOCTh U CTETICHb
OKHCJICHHUS DJICMEHTOB B COCIUHCHUSX;

MIPUBOJIUTH TIPUMEPHI BEIIECTB C PA3IMYHBIM TUIIOM XUM. CBSI3H;
XapaKTepPU30BaTh CBSI3b MEXAY COCTaBOM, CTPOCHHEM M CBOMCTBAMHU
BEIIECTB;



9 kJiacce

Pasznen 1. « MHorooopasune XuMHM4YeCKUX pPeaKmuin»
B pe3synbrare uzydeHus paszznesia ydamuecs JOJKHBI
3HaTh

BOKHEUIIINE XUMUYECKHUE TOHATUS: KIAaCCU(DUKAIIUA XUMUYECKUX PEaKIIUM
pPa3IMYHBIMU CIIOCOOAMHU, OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIC PEAKIIUU,
OKHMCJICHHE, BOCCTAHOBJICHHWE, OKHCJIUTEIb, BOCCTAHOBHUTEIb, CTCICHD
OKHUCJICHUS; TEIUIOBOM  3(PQPEeKT XUMHYECKOW pEakUuu, OK30 U
SHJIOTEPMHUYECKHUE PEAKIIUH, CKOPOCTh XUMUYECKOUN PEAKIIUH U 3aBUCUMOCTh
€€ OT pas3NIM4YHbIX (PAKTOPOB, KATaIU3aTOPbl, HHTUOUTOPHI, XUMHUYECKOE
paBHOBECHE, YCIIOBUSI HEOOPATUMOCTH PEAKIIUU,

BJIEKTPOJUTHI U HEIJICKTPOJIUTHI, 3JEKTPOJIUTHYECKAsE TUCCOLMALIUS; UOHBI,
KAaTUOHBI U aHUOHBI, CTENEHb SJICKTPOJIUTUYECKON TUCCOLMALIUNM, CUTIbHbBIC
ANIEKTPOJIUTHI, CIA0BIC AJIEKTPOIUTHI, OMPEACIICHUE MOHITHI «KUCIOTHIY,
«OCHOBaHUS», «conuy» ¢ no3unuii TOJI, peakiiuu HOHHOTO OOMEHa;
OCHOBHBIC 3aKOHBI XUMUU: OCHOBHBIE MOJIOKEHUS TEOPUHU
AJIEKTPOIUTUYECKON TUCCOLUAIINY;

CYIIHOCTh peaKIuii HOHHOTO OOMEHa

YMeTh

XapaKTEepPU30BaTh PEAKIIMH 10 U3BECTHBIM IIPU3HAKAM KJIaCCUDUKAIIUH
O0OBSICHATh 3aBUCUMOCTHh CKOPOCTH PEAKITUU OT PA3TUIHBIX (DAKTOPOB;
OOBSICHATh 3aBUCHMOCTH CBOMCTB BEIIECTB OT HMX CTPOEHHUS, CYIIHOCTh
AJIEKTPOIUTUYECKON AUCCOLUAIUN

3allMChIBaTh YPAaBHEHMS JUCCOLMALIMM  KHUCJIOT, OCHOBAaHWH, COJICH;
ypaBHEHUS PEAKIIUA HOHHOrO OOMEHa B MOJICKYJSIPHOM, IIOJHOM U
COKpAIlICHHOM MOHHOM BUJIC; ypaBHEHUS OKUCJIUTEIBHO-
BOCCTAHOBHTEIIBHBIX PEAKIIMI METOJ0M 3JICKTPOHHOTO OanaHca;
OTIPENICTIATh BO3MOXKHOCTh MTPOTEKAHMS PEaKIuii HOHHOTO 0OMEHA; CTEIICHb
OKUCJICHUS

IIPOBOJIUTH SKCIIEPUMEHT, coOro1ast mpasuia Th.

Pa3znen 2 «MHoroodpasue BemecTB»

Tema 1. «O01He cBOIiICTBA HEMETALJIOB, FaJIOr€HbD»

B pesynbrare m3ydenus Tembl: «OOmMe CBONCTBA HEMETAUIOB, TaJOTCHBI»
yYaluecs JOJHKHbI

3HaTh

MOJIOXKEHUE HEMETa/UIOB M rajIOTeHOB B MEPHUOANICCKON TaOIHIIC U CTPOSHUE
UX aTOMOB,HaXO0XXJICHUE B TIPUPOJIC, PU3NUECKHEe U XUMUUECKHE CBOMCTRA;
CBOICTBA XJIOPa, €ro MOJyYEHUE U TPUMEHECHUE;

CBOMCTBA XJIOPOBOJIOPO/IA, COJITHOW KUCJIOTHI U XJIOPHUIOB;

1a00paTOPHBINA CIIOCOO MOYYSHHUS COJITHOW KUCIIOTHI, €€ CBOMCTBA,
Ka4ECTBCHHYIO PEAKIIUIO HA XJIOPHUI-HOH.

YMmeTh

XapaKTCPpHU30BaTh I'aJIOTCHBI KaK XMMHWYCCKHEC JJICMCHTDI,
00OCHOBBIBATH CBOMCTBA I'aJIONCHOB KaK THITMYHBIX HEMCTAJIIIOB,



COCTaBIIATh YPAaBHEHUS XapaKTEPHBIX JJIST XJIOpA PEaKIIHiA,

3aMKCHIBATh YPAaBHEHUS XUMUUYECKUX PEAKIINN, XapaKTEPHBIX NI COJISTHOU
KHCJIOTHI,

JaBaTh CPABHUTEIHHYIO XapaKTePUCTUKY TAIOTCHOB;

BBITIOJHATh XMMHYECKUH OSKCIEPUMEHT, COOJIFOasl TMpaBuia TEXHUKH
0e30IacHOCTH.

Tema 2. «Kucaopoa u cepa»
B pesynbrare uzydenus teMsl: «Kucnopon u cepa» ydammecs JOJIKHBI
3Hatb

BOXHEUIINE  XMMHMYECKHE  TMOHATHUS:  aUIOTPONMS,  AJUIOTPOIHBIE
BUJIOM3MEHEHHUS; OCOOEHHOCTH CTPOEHHSI aTOMOB 3JIEMEHTOB MOJATPYMIIbI
KHCIJIOPO/1a;

CTpOEHHUE, CBOMICTBAa aJIOTPOMHBIX MOAM(PUKALUNA Cepbl, XUMHYECKHUE
CBOMCTBA CEPBI, €€ IPUMEHEHUE;

CBOMCTBAa CEPHUCTON KHUCJIOTBI U CEPOBOJOPOJHOM KHUCIOTHI MU UX COJIEH;
KayeCTBEHHYIO PEaKIUIO Ha CYIb(PUI-UOHBL. *

coctaB U cBoicTBa okcuaa cepbl (VI); cepHOW KHCIOTBI, €€ COJIeH,
KayeCTBEHHYIO PEaKIMIO Ha CyJb(aT-uOHbI; 0COOEHHOCTH B3aUMOJCHCTBUS
KOHILICHTPUPOBAHHOM CEPHOU KHCJIOTHI C METAJUIAMM.

YMmerh

XapaKTepru30BaTh CBOMCTBA AJJIOTPOIHBIX MOAU(PUKALIUNA CEPBI
XapaKTepU30BaTh CBOMCTBA KUCIOT C TOUKH 3peHust TO/I;

3anuchiBaTh (OPMYJIbl M3YYEHHBIX BEIIECTB U YPABHEHUS PEaKIMil ¢ HX
y4acTHEM, YPaBHEHHS PeaKIii, 0TOOPaKAIOIUX T€HETUYECKYIO CBS3b;
3anuceiBaTh ypaBHeHUs OBP KOHUEHTPUPOBAHHOW CEPHOM KHUCIOTHI C
MeTaJllaMu;

IIPOBOJIUTh XUMHYCCKUM IKCIIEPUMEHT, coOro1ast npasuia Th;

pemaTh SKCIepUMEHTAIIbHBIC 3aa4 Ha PACTIO3HABAHUE BEILIECTB;
NOATBEPKAATH SKCIIEPUMEHTAIBHO KaUE€CTBEHHBII COCTaB BEILIECTB;
BBIUUCTISITh MO XUMUYECKMM YpaBHEHHUSIM Maccy, O0BEM H KOJIUYECTBO
BEILIECTBA OJIHOTO W3 MPOAYKTOB PEAKLHMH II0 MACCE€ MCXOIHOrO BEIIECTBA,
00BEMY WM KOJUYECTBY BEIIECTBA, COJEPKAIIETO OINPEACIEHHYIO JOJI0
IIPUMECEN.

Tema 3. «A3ot u pocop»
B pesynbTare uzydenus TeMbl « A30T u ¢ochopy ydaniuecs: JOIKHBI
3HaTh

BAKHENIINE XUMUYECKUE TTOHSITHUSA

O0COOEHHOCTH CTPOEHUS M CBOMCTB aTOMOB 3JIEMEHTOB TJIaBHOMW MOATPYIIITHI
V rpynnsl; ctpoeHue, pU3NYecKue U XUMUYECKHUE CBOICTBA, MOJYyYECHHUE U
MIPUMEHEHHE a30Ta — IPOCTOTO BEIIECTBA;

COCTaB, CTPOCHHE, CBOWICTBA aMMHaKa, CIOCOOBbl €ro TMOJyYEHUs U
pacrno3HaBaHusl, TPUMEHEHNUE;

COCTaB, CBOWCTBA, IIOJIyYEHUE U IPUMEHEHHE COJIEM AaMMOHHWS,
Ka4E€CTBEHHYIO PEAKIIMIO HA KATUOH aMMOHUSI;



e cocTaB U cBoicTBa okcuaoB azota (II u 1V)

® CTpPOCHHE, CBOMCTBA U MPUMEHEHHUE a30THOU KUCIIOTHI;

® CBONMCTBa W NPUMEHEHUE HUTPATOB, OMOJOTUYECKYIO POJIb a30Ta;

® COCTaB M CBOMCTBA aJUIOTPOIHBIX BUAOM3MEHEHUH (hochopa, HAXOKIECHUE B
npupone, npumeHenue docdopa;

® CoOCTaB, CBOICTBa, MoOJyueHHWE M mpuMmeHeHue oxcuaa dochopa (V),
optodocopHO KUCIOTHI U €€ COJIEH,

® ONpeleseHUE TMOHATUS «MHUHEpaJbHblEe YAOOpPEHHs», Ha3BaHUS U
XUMHYECKUEe (HOpPMYIbI HEKOTOPBIX a30THBIX U (HOCHOPHBIX yHOOpEHMIA,
Ba)KHEHIIIME MAKPOAJIEMEHTHI U MUKPO3JIEMEHThI, UX 3HAaUCHHE ISl pACTCHUM

YMmernb

JaBaTh CPaBHUTEIBHYIO XapaKTEPUCTUKY CTPOCHHUS U CBOWCTB DIIEMEHTOB
IJIaBHOW MOArpymbl V rpyninsl; 0eiaoro v kpacHoro gocdopa;
XapaKTepH30BaTh a30T KaK XUMHUYECKHHA DJIEMEHT W TMPOCTOE BEIIECTBO,
OHMOJIOTMUYECKYIO POJIh a30Ta, KPYTOBOPOT a30Ta B MIPHUPOJIE;

OTIPENIETISITh OMBITHBIM ITyTEM aMMHAK, KATHOH aMMOHUS;

3aMUChIBATh YPAaBHEHUS PEaKIIUi, XapaKTePU3YIOIINX XUMUIECKIE CBOMCTBA
M CIOcOOBI TONy4YeHHs BemlecTB, ypaBHeHus OBP, ypaBHeHHs peakiui,
0TOOpaKAIOIINX TEHETHYECKYIO CBS3b;

ONpeNeNsITh  NPUHAMICKHOCTh BEIIECTB K OIPEICICHHBIM Kjaccam
COEIMHEHUMN, TUI XUMUYECKOMN peakliiu, BaJCHTHOCTb U CTEIIEHb OKUCIICHUS
XUMHYECKUX PJIEMEHTOB B COCIMHEHUSX;

Ha3bIBATh COCIMHEHUS U3YUYEHHBIX KJIACCOB, ONPEIENSITh COCTaB BEIIECTB 110
ux Gpopmymnam;

IIPOBOJIUTH XUM. SKCIIEPUMEHT, coOroas npapmia Th;

Tema 4. «YrJepoa 1 KpeMHUID)
B pe3ynprare nzydeHus TeMsl « YTIE€pOJ U KPEMHHUIN» yUYaIlUeCs JOKHBI:
3HaTh

OCOOCHHOCTH CTPOCHHS  aTOMOB DJIGMEHTOB TJIaBHOW moarpymnmnsl [V
TPYIIIBI; CTPOEHHUE,

duznueckre 1 XMMUYECKUE CBOWCTBA, MOJTYyYEHUE U IPUMEHEHUE yriepoaa
— MPOCTOT0 BEUIECTBA, CYIIHOCTh KPYTOBOPOTA Yriaepoaa B IPUPOJIE;
COCTaB, CTPOEHHUE, CBOWCTBA, MpuMeHeHue okcuaa yriaepona (II) m oxkcuna
yriepona (IV), kauecTBeHHYIO peakiuro Ha okcu yriepoaa (1V);

CBOMCTBa YroJbHOM KHCIOTHI U KapOOHATOB, KAYECTBEHHYIO PEAKIMIO0 Ha
KapOOHAT-UOHBI;

UMETH MPEJCTABICHUE O )KECTKOCTH BOJABI U CIIOCO0AX €€ YCTPAHEHHS;
BAKHEHIINE MPUPOAHBIE COCAUHECHUS KPEMHHUSA, CBOMCTBA, NPUMEHECHUE;
CTPOCHHE KPUCTAINTMUECKOU pemieTku okcuaa kpemuus (IV), ero cBolictsa,
MIPUMEHECHHUE;

COCTaB, CTPOCHHUE, CBOWCTBA, IIOJYyYEHUE, MPHUMEHCHHE KPEMHHUEBOU
KHCJIOTBI U €€ COJIEN

TE€XHOJIOTHIO MPOU3BOJICTBA KEPAMHUKH, CTEKIIA, LIEMEHTA.



YMmerh

JaBaTh CPAaBHUTEIBHYIO XapaKTEPUCTUKY CTPOCHUS U CBOMCTB DJIEMEHTOB
[JIaBHOM noArpymnmsl [V rpynmnel; CpaBHUTEIBHYIO XapaKTEPUCTUKY OKCUIOB
yriaepoaa;

XapaKTEePU30BaTh YIiIepo]l KaKk XUMHUYECKUM JIEMEHT U MPOCTOE BEIIECTBO,
AJUTOTPONHBIE MOAU(DUKAIIMY YIIIEPOaa;

pacrno3HaBaTh okcuj yriepoja (IV), kapboHaT-uoHBI,

3aMUCHIBATh YPABHEHUS PEAKIMNA, OTPAXKAIOIMMX XUMHYECKHE CBOWCTBA U
CrocoOBbl MOJTYYEHHUS BEIIECTB, FTEHETUYECKYIO CBSI3b.

MPOBOJIUTh XUMUYECKUM IKCTIEPUMEHT, coOtoast mpasuia Th;

MPUBOAUTE IPUMEPHI U3JIETUNA CUJIMKATHON MTPOMBIIIJIEHHOCTH;
MPOU3BOJUTh BBIYMCICHUE MACChl WM O00bEMa MPOJYKTa PEAKIUU TI0
U3BECTHOM Macce WM O00bEeMYy MCXOAHOTO BEIIECTBA, COJEPXKAIIErOo
MIPUMECH.

Tema 5. «MeTaLJIBI»
B pe3ynbrare nzyuenusi Tembl «MeTauibl) ydaluecs JOJKHBI:
3HATH

BaKHEHIIIME XUMHUUYCCKHE TOHSATHS. MeTaJlIMuecKas XHMHYeCKas CBS3b,
METAJUIMYECKasi KpUCTAJUIMYECKasl PEIIeTKa; METaJITyprus, CIIJIaBhl;
OCOOCHHOCTH CTPOCHHUS M CBOMCTB aTOMOB METAJUIOB, MX (DU3WYECKHE H
00IIMe XUMHUYECKHE CBOMCTBA;

CIIocoOBI TTOTYYEHUS METAJIOB;

OCOOCHHOCTH CTPOCHHS M CBOMCTB aTOMOB, HAaxOXJECHHE B MPHUPOJE,
bu3uYeckue W XUMHUYECKHE CBOWMCTBA, TIOJyYCHHE U IPUMEHCHHE
IIIEJIOYHBIX, IIIEJTI0YHO-3€MEILHBIX METAII0B, KAJIbIIU, aJTIOMUHHUS, JKeJIe3a U
UX COCJIMHECHUM;

Ka4eCTBEHHBIE PEaKIMU Ha UOHBI;

BAKHEWIIIME CIJIaBbl, X CBOMCTBA U IIPUMEHEHHE.

YMmerhb

XapakTepU30BaTh XMMUYECKUE CBOWCTBA METAJIIOB, COCTABIISITh YPAaBHEHUS
peaKuuii ¢ y4aCTUEM METAJUIOB, YKa3blBaThb MX THII, HA3bIBATh IPOIYKTHI
pEeaKUnii, 3alUChIBATh YPABHEHHUSI PEAKLIHM, OTPAXKAKOIIUX TC€HETHYECKYIO
CBSI3b;

3aIlMChIBaTh YPABHEHHUS PEAKIMH MTOJYUYECHHSI METAJIOB;

XapakTepPU30BaTh CBOMCTBA HEKOTOPBIX CIUIABOB U UX MPUMEHEHUE;

JlaBaTh CPABHUTEIBHYI) XAaPAKTEPHUCTUKY CTPOCHUS W CBOWCTB aTOMOB
3JIEMEHTOB IJIaBHOW noArpymisl [ rpynmner;

pacno3HaBaTh BEIECTBA, UCMOJIb3Ysl KAUYECTBEHHBIEC PEAKIINY;
OCYIIECTBIIATh PEAKIMH, JICIKAIINE B OCHOBE LIETIOYKH ITPEBPALLCHU;
COCTaBIISITh YpaBHEHUS MOHHBIX peaKkuuit, OKHCJIUTEIBHO-
BOCCTAHOBUTEIILHBIX PEAKIIUN;



XapaxkTepu30BaTh AJIIOMUHUHN [0 IUIAHY, COCTABJIATh YPAaBHEHHUs PEaKLUU C
y4aCTUEM aJIOMUHMS U €r0 COCAUHEHUH, yKa3blBaTb WX THII, HA3bIBATh
MIPOAYKTHI PEaKIU;
XapaxkTepu30BaTh JXEJIe30 IO IUIaHy, COCTAaBIATh YPAaBHEHMS PEAKLUN C
y4acTUEM »>Kejle3a U €ro COCAMHEHUM, YKa3blBaTb HUX THUII, Ha3bIBaTh
IIPOAYKTHI PEaKLUN;

Paznen 3 «Kparkmuii 0030p BaxkHeHIINX OPraHUYeCKUX BelleCTB)

B pesynbrare uzydyenus paznena « Kparkuii 0030p BaxKHEHUIINX OpraHUYECKUX
COCIMHEHUW» yJaIuecs JOJKHbI

3HaTh

BaXXHCUIIIME XHUMHUYCCKHE MNOHATUAOPTAHUYCCKAA XUMHUA, OPraHUYCCKUC

BCIICCTBA, XUMHUYCCKOC CTPOCHHUC, BaJICHTHOCTD, T'OMOJIOT'H,
TOMOJIOTMYECKUI pAad, TOMOJOTHYCCKAsA Pa3HOCTb, HU30MCpPUS, HU30MCPHIL,
MpCaACIbHBIC YTJICBOOOPOINI, HCIIPCACIILHBIC YIJICBOAOPOAHLI,

(GYHKIIMOHAJIBHAS TPYIIA, CIUPTHI, KAPOOHOBBIC KHUCIOTHI, KapOOKCHUITbHAS
rpymIa, CJIOXKHbIC 3(QHUPHI, KUPBI, OCIIKU, MOHOMED, ITOJTUMEDPHI,

oOmrue ¢popMyibl METaHA M 3TaHA , HAXOXJCHUE MX B MIPUPOJIC, TIOJyUCHHE,
CBOICTBA , IPUMCHCHHC,

o0rmryro (hopMyIry 3THIICHA, TOJydYeHHE, CBOWCTBA JTUJICHA, TPUMEHCHHE;
(GopMyIBI ¥ BaKHEHIIIME CBOWCTBA, MPUMEHEHNE W BIIMSHUAE HA OPTaHU3M
Yell0OBeKa OJHOATOMHBIX CIUPTOB (METaHOJA, JTaHOJA), MHOTOATOMHBIX
CIUPTOB (TJIUIIEPHHA);

GopMynBl W BaKHEWIIHE CBOWCTBA KapOOHOBBIX KHUCIOT (YKCYCHOM,
CTEapUHOBOI), TpPUMEHEHUE KapOOHOBBIX KHCJIOT, CIOXHBIX J(PUPOB,
OMOJIOTMYECKYIO POJIb )KHPOB;

BROKHECUITUX MPEICTABUTEIICH YIICBOJIOB, MX MOJEKYJSpHBbIC (HOPMYIIHI,
CBOWCTBA, 3HAYCHHE B IIPUPOJIC U B )KU3HHU YEIIOBEKa,

OMOJIOrMYEeCKOEe 3HAYCHUE aMUHOKHUCIIOT, (PYHKITUN OEJIKOB;

CBOICTBA, MPUMEHEHHE TIOJTMMEPOB Ha MPUMEPE MOTUITHIICHA,

YMmerhb

3aMHUCHIBATh MOJICKYJSIPHBIE M CTPYKTYpHBIE (DOPMYIBI OpPraHUYECKHUX
BEILIECTB

COCTaBJISITh IAPOCTEPKHEBBIE MOEIIHN MOJIEKYJT BEILIECTB;

COCTaBIIATh MOJICKYJISIPHYIO U CTPYKTYPHYIO (DOPMYJIIBI METaHA
XapaKTEepU30BaTh OCHOBHBIE XUMUYECKHE CBOMCTBA METAHA;

COCTAaBIIATh MOJICKYJISIPHYIO U CTPYKTYPHYIO (DOPMYIIBI dTHUIICHA
XapaKTepU30BaTh OCHOBHbBIE XUMUYECKHE CBOMCTBA ATUIICHA.

COCTaBJIATh (POPMYJIbI MPOCTEUIIINX CIIUPTOB, JABATh UM XapaKTEPUCTHUKH;
COCTaBJIATh (DOPMYIIBI MPOCTEHITUX KAPOOHOBBIX KUCIIOT, CIOKHBIX 3(QUPOB,
0011yI0 (hOpMYITy )KHUPOB, XapaKTEPHU30BaTh X Ba)KHEUIIINE CBOMCTBA;
XapaKTEepU30BaTh 3HAUCHUE BAXKHEUILINX YTIIEBOJIOB.



Coaepxanue npeaMera XuMHuu
8 kiace

Paznea 1. OcHoBHbIe NOHATHA XUMUH (44 1)

Tema 1. IIpeamer xumuu(7 4)

[Ipenmer xumuun. BemecrBa n ux cBoMcTBa. XUMHS KaK 4acThb €CTECTBO3HAHUS.
Metoapl MO3HAHUS B XUMHH: HAOIIOJIEHHUE, DKCIIEpUMEHT. UHCThIE BellecTBa U
cmecu. CriocoObl OUMCTKH BEIIECTB: OTCTanBaHKe, (GUIBTPOBAHKE, BhITIAPUBAHMUE,
KpUCTaUIM3alusA, JUCTWUISIUUS. DU3MYECKUEe U XMMHUYECKUE  SBJICHUS.
XUMHYECKUE PEAKIUH.

Tema 2. IlepBoHavasibHble XMMUYecKre MOHATHS (1549)

ATOMBI, MOJEKYJbl, HMOHBL. BellecTBa MOJEKYJISIPHOTO W HEMOJEKYJISPHOTO
ctpoeHus. Kpucramimyeckue pemeTkd: HMOHHAs, aTOMHAash U MOJIEKYJspHasl.
3aBUCUMOCTh CBOMCTB BELIECTB OT TUIA KpUCTAUIMYECKON pem€Tku. [IpocThie u
CJIO’)KHBIE BEIIECTBA. XUMHUYECKUN dJeMEHT. MeTaibl U HeMeTauibl. ATOMHas
eaquHuIia maccbl. OTHOCHUTENbHAsT aToMHas Macca. SI3bIK XUMHHM. 3HAKU
XUMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa BEHIECTB. XHUMHYECKHUE
dopmynel.  OTHOcUTENbHAsT  MOJEKyJsipHas Macca. KauecTBeHHBIM U
KOJIMYECTBEHHBIM COCTaB BelllecTBa. MaccoBasi IOJs XMMHUYECKOTO 3JIEMEHTa B
CJIOKHOM BellecTBe. Brrumciienus mo xumuyeckuMm Gopmynam. BaiieHTHOCTB
XUMHYECKUX 3JIeMEHTOB. OrmpejeieHne BaJCHTHOCTH 3JIEMEHTOB MO (Qopmyiie
OuHapHbIiXx coenuHeHuid. CocTaBieHHE XUMHUYECKUX (QopMyn OHHApHBIX
COEMHEHNI IO BaJIEHTHOCTU. ATOMHO-MOJIEKYJISIPHOE yUY€eHHE. 3aKOH COXPaHEHUS
MAaCCHI BEIECTB. XUMUYECKHUE YPABHEHUS. THUIIBI XUMUYECKUX PEAKIUM.
JdeMoHCTpaIUH.

1. O3HaKOMJIEHHE C Ta0OPATOPHBIM 000PYI0BaHHEM: PUEMBI O€30TTaCHON pabOTHI
¢ HuUM. CriocoObI OYMCTKU BEIIECTB.

2. Ilpumepsl Qusnueckuidi W XUMHUYECKUX SBJICHHWH: HarpeBaHue caxapa,
HarpeBaHue mapaduna, ropeHue napaduHa.

3. BaumoneiicTBre pacTBOPOB: KapOOHATAa HATPUS M COJISTHOM KUCIIOTHI, Cylb(dara
menu (I1) u ruapokcuaa HaTpusl.

4. Monenu KpUCTAUTMYECKUX PEIIETOK PA3HOTO TUIIA.

S.IIpumepnl TPOCTHIX U CIOKHBIX BELIECTB B PA3HBIX arperaTHbIX COCTOSTHUSIX.

6. lllapocTepkHEBBIE MOJIEIN MOJIEKYJI METaHA, AMMHUAKA, BOABI, XJIOPOBOAOPO/IA,
okcuja yriaepoaa(1Vv).

7. OnbIThI, TOATBEPK/IAIOIINE 3aKOH COXPAHEHHSI MACChI BEILIECTB.

8.Paznoxenune ocHoBHOTO Kapbonata meau(1l).

9.Peaknuus 3aMeIICHUST MEAU KETIE30M.

JlabopaTopHbIe ONbITHI.

1.PaccmoTpenue BEEecTB ¢ pa3inuHbIMU (PU3UUECKUMH CBOMCTBAMU.
2.Pa3nenenue cmecen.

3.IIpumepsl (u3MYECKUX W XWMHYECKHX SBICHHWNA (NMIPOKAIMBAaHUE METHOU
MIPOBOJIOKH, B3aUMOJICCTBHE, MeJia C KUCIIOTOM ).



4.03HaKkoMJIeHHE C 00pa3liaMu MPOCTHIX (METAUIBI U HEMETAIIbI) U CIIOAKHBIX
BELLECTB

IIpakTnueckue padorbl Nel-2.

1.IlpaBunia moBeneHuss B kaOuHeTe Xumuu. [Ipuémbr Oe3omacHol padOTHI ¢
o0opyaoBaHueM U BemiectBaMu. CTpoeHHE MIIAMEHH.

2. OunucTKa 3arps3HEHHON TOBAPEHHOU COJIH.

Kounrposabnas padora Ne 1

Tema 3. Kucaopox (5 1)

Kucnopon. Haxoxnenue B nmpupoae. O30H, amiorponus kuciopojaa. [lonyyenue
KHUCIIOPOJia B JTA0OpAaTOPUU M TMPOMBINIICHHOCTU. DU3HYECKUEe U XUMHUYECKHUE
cBoiicTBa kuciopoaa. I'openne. Okcuasl. [Ipumenenne kuciaopoaa. Kpyrosopor
KHUCIIOpoJia B ipupojie. Bo3nyx u ero cocran. 3amura aTMOC(EpPHOTO BO31yXa OT
3arpsA3HECHUN.

Tema 4. Bonopon (34)

Bonopon. Haxoxnenue B mpupose. Ilomydenue Bomopoma B ynaboparopuu u
MPOMBIIIEHHOCTH. PU3NYECKUE U XUMUUYECKHUE CBOMCTBA Bojopoaa. Bogopon —
BOCCTaHOBHTEINIb. Mephbl 6e30macHOCTH TIpu pabore ¢ BoaopoaoM. [IpumeHeHue
BOJIOpOJIa

JdeMoHCTpanuu.

10. ®usnyeckne 1 XUMUYECKUE CBOMCTBA KUCIOPOAA.

11. Tlomyyenue u coOupaHUE KHUCIOPOJa METOJAOM BBITECHCHHS BO3JyXa U
METOJIOM BBITECHEHHUS BO/IBI.

12. YcnoBus BO3BHUKHOBEHHUS U MPEKPAIIEHUS TOPEHUS.

13. [Tonyuenue Bomopoja, MpoOBEpPKa BOAOPOJa HA YHCTOTY, TOPEHHE BOIOPO/A,
cobupaHue BOJOPOIa METOIOM BBITCCHEHUS BO3AyXa U BOJIBI.

JlaGopaTopHblii ONIBIT.

5.03HakomIIeHHE ¢ 00pa3IlaMy OKCHIIOB

IIpakTnueckue padornbl Ne3-4

3.ITosiydyeHue 1 CBOMCTBa KUCIOPOA.

4.TlonydyeHue BoJ1OpoJa U UCCIECAOBAHUE €TI0 CBOMCTB

Tema 5. Bona. PactBopsbl. (64)

Bopa. Mertoabl onpeneneHus cocTaBa BOJAbl — aHAIM3 UM CUHTE3. Duznueckue
cBOiicTBa BOABl. Boma B mpuponme u crnocoObl €€ OYMCTKU. Adpainus BOJBI.
Xumuyeckue cBoiicTBa BoAbl. [Ipumenenue Boabpl. Boga — pacTBOpUTEIb.
PactBopumocTs BemecTtB B Bone. PactBopel. MaccoBast 101 pacTBOPEHHOTO
BEILIECTBA.

JemoHcTpanum.

14. B3aumoaeicTBue BOJBI C HATPUEM, KaJbIIMEM, OKCHUAOM KaJbIUs, OKCHIOM
yraepoaa((IV), okcumom docdhopa(V) u ucnpiTaHue MNOTYYEHHBIX PACTBOPOB
WHIUKATOPOM.

Kountpoabnasi padora Ne2 nmo temam 3-5



Tema 6. OcHOBHBIE KJIACCHI HEOPraHMYECKUX COeAMHEHM . (9 1)

Oxcunpl: coctaB, kinaccupukauud. Homenknatypa okcuznoB. OCHOBHbIE H
KHUCJIOTHBIE OKCHIBl. PU3NYECKME W XUMHUYECKHE CBOMCTBA, IIOJIYyYECHHE W
npumeHeHue okcuaoB. ['mapokcuasl. Knaccudukamus ruapokcuioB. OCHOBaHHUS.
Cocras. IIlénoun n HepacTBOopuMbIe OCHOBaHMSA. HomeHkmarypa. ®Pusndeckue
CBOMCTBa OCHOBaHUW. XMMHYECKHE CBOMCTBA OCHOBaHMM. Peakuus HeWTpaniusa-
1. AMGOTEpHBIE OKCUIBI U TUIPOKCUIBI. [loTyueHre u mpuMeHeHne OCHOBaHUM.
Kucnotsl. CocrtaB. Knaccudpuxanus. Homenknatypa. ®usnueckue CBONCTBa
KUCJIOT. XMMHYECKUE CBOMCTBA KUCIOT. BhITeCHUTENBHBIN psif MeTaiioB. Couu.
CocraB. Kiaccudukanusa. Homenknarypa. ®usznueckue CBOWCTBAa COJICH.
PactBopumocTs conent B Boze. [Ipumenenue conenn. XUMHU4YECKHE CBOMCTBA COJIEH.
CrnocoObl nonydyenust cojiel. ['eHeTnueckasi CBsI3b MEXKy OCHOBHBIMHU KJlacCaMu
HEOPraHUYECKUX COCTUHEHUN.

JdeMoHCTpanuu.

16. OOpa3iisl OKCUAOB, KUCIIOT, OCHOBAaHUHN U COJIEH.

17. Helitpanu3anus meEnoUn KUCIOTON B MPUCYTCTBUU MHAUKATOPA.
JlaGopaTopHbIe ONbITHI.

6. CBOICTBa pacTBOPUMBIX U HEPACTBOPUMBIX OCHOBAHUM.

7. B3auMoiecTBUE THAPOKCHUIA [IMHKA C paCTBOPAMH KHUCJIOT U LIEIOYEH.

8. JleficTBHE KUCIOT HA UHAUKATOPHI.

9. OTHOILLIEHHE KUCIOT K METAJIJIAM.

10. BeiTecHeHHE OTHOTO METAJUIA IPYTHM U3 pacTBOpa COJIH

IIpakTuyeckasi padora NeS

Pemenne oSKkcnepuMEHTaNBHBIX 3a7ad 10 TeMe «BaxkHenmue  Kiaccsl
HEOPraHUYECKUX COCUHEHUN.

KonTpoabHasi pabora Ne3 no reme 6

Paznen 2. Tema 7. Ilepuoauyeckuii 3aKOH W TNeEPUOANYECKAsT cHUCTeMa
xumnuyeckux 3jeMenToB /I. U. MenpgesneeBa. Ctpoenne atoma (104)

[lepBOoHaYanbHBIE TOMBITKH KIACCU(PUKAIIUN XUMUYECKUX AeMeHTOB. [loHsTHE O
IPYIIax CXOJHBIX 3JeMEHTOB. EcTecTBEHHbIE CEMENCTBA 1IEIOYHBIX METAJIJIOB U
rajgoreHoB. bnaroponssie rassl. Ilepuomnuecknii 3akoH [[. WM. MeHnneneesa.
[lepronuyeckas cucTeMa Kak €CTECTBEHHO-HAy4YHas KIIacCU(PUKAIUS XUMUIECKUX
aneMeHTOB. Tabnuunas (opma MpeacTaBieHUs KiIacCUPUKAIMH XUMHYECKUX
anemeHToB. CrtpykTypa Tabmumbl «llepuogumdeckass cucreMa XUMHYECKUX
sanementoB JI. 1. MenneneeBa» (kopotkas dopma): A- u b-rpymnmsl, mepuomsl.
@u3nuecKuid CMBICH MOPSJKOBOTO HOMEpa 3J€MEHTa, HOMeEpa Mepuoaa, HoMepa
rpynmnbl (st 31aeMeHToB A-rpyni). CTpoeHHe aToma: SApO U DIEKTPOHHAs
obomouka. CocTraB aTOMHBIX Sep: MPOTOHBI W HEUTPOHBL. M3oTombl. 3apsa
aTOMHOTO $i/Ipa, MacCOBOE YMCJIO, OTHOCUTENbHAsE aToMHasi macca. CoBpeMeHHas
bopMyITHUpPOBKA MOHITHUSL «XUMHUYECKUN 3TIEMEHTY». DIEKTPOHHAs 000JI0YKa aToMa:
MOHSATHE OO0 DHHEPreTUYECKOM YPOBHE (RJIEKTPOHHOM CJIOE), €ro EMKOCTH.
3anojiHeHHE HJIEKTPOHHBIX CJIOEB y aTOMOB 3JIEMEHTOB MEPBOrO—TPETHETO
nepuoaoB. CoBpeMeHHasi JOpMyYITUPOBKA NEPUOIUUECKOTO 3aKOHA. DIICKTPOHHbBIE
u rpaduueckue GopMyIbl aTOMOB. BalleHTHOCTH 3JIEMEHTOB B CBETE 3JIEKTPOHHOM



TEOpUU. 3HAYCHHE MNepuoAnvYecKoro 3akoHa. Hayunele noctwxkenus [[. N.
MenzeneeBa: HCOPaBICHUE OTHOCUTEIBHBIX ATOMHBIX MAaccC, MPEICKa3aHUe
CYILIECTBOBAHUSI HEOTKPBITHIX JIEMEHTOB, MEPECTAHOBKU XUMHUUYECKUX 3JIEMEHTOB
B nepuoanyeckon cucreme. JXKusnp u gesrensHocts 1. . Menneneesa.
JdeMoHCcTpanuu.

18. ®usnyeckre CBOMCTBA MICIOYHBIX METAJIIOB.

19. BzaumopaeicTBue OKCHAOB HaTpusi. mMaruus, (ocdopa, cepbl ¢ BOJOH, UC-
cJieIOBaHUE CBOMCTB MOJYYEHHBIX MPOIYKTOB.

20. B3aumoieiicTBHE HATPUS U KAJIHS C BOJIOU

21. ®du3nyecKne CBOMCTBA rajoreHoB.

IIpakTuuyeckas padora Ne6

N3ydeHne  KHUCIOTHO-OCHOBHBIX  CBOWCTB  THIPOKCHUIOB, OOpa30BaHHBIX
XUMHUYECKUMU 3aeMeHTaMu 111 nepuona

. Pazmen 3. Tema 8. Xumnueckas cBsi3b (7 4)

DIEKTPOOTPUIIATETLHOCTh XUMHUECKUX 2JIEMEHTOB. OCHOBHBIE BUIbI XUMUYECKON
CBSI3W: KOBAJICHTHAsI HETOJSpHAs, KOBaJeHTHas mossipHas. MloHHast cBsi3b. THUIIBI
KPUCTAJUIMYECKUX PEHIETOK (Kak moBTOopeHue). Crenenb okucieHud. IIpaBuiia
ONpPEAEIICHUS CTETIEHU OKUCIICHUSI DJIEMEHTOB.

JdeMoHCcTpanus.

22. ConocTaBieHne GU3NKO-XUMHUUYECKUX CBOMCTB COCJMHEHUN C KOBAJICHTHBIMU
1 HOHHBIMH CBS3SIMHU

Kountposabnasi paéora Ne4 no remam 7-8

Tema 4. KosinmuecTBeHHbIE OTHOIIEHHUSI B XUMHUMH. (6 4)

KomnuectBo BemectBa. Monb. Pacdetst mo dopmymnam. MonspHas Macca.
Pemenue 3agau

3akoH ABoraapo. MomsipHblii 00bEM Ta30B. OTHOCUTENbHAS IUIOTHOCTH T'a30B.
OObEMHBIE OTHONICHMS Ta30B MPU XUMHYECKUX peakiusx. Pemienue 3amad Ha
pacyeThl M0 XUMUYECKUM YPaBHEHHSIM.

[ToBTOpEeHue 1 00001IeHNE IO KypCY XUMUHU § Kilacca

JemoHcTpanum.

15.Xumuyeckne coeIMHEHUSI KOJTMYECTBOM BenecTBa I Moib

HTorosoe TecrupoBanue no Kypcy xumuu 8 kiaaca

9 kiaacc

Pazagen 1.MHoroo0pa3ue xumuueckux peakuui (15 4)
Tema 1. Knaccupuxkanus XuMmuyecKux peaxkuuii (6 4)



Crenenp oxucneHus. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE peakuuu. Merton
JIEKTPOHHOTO OanaHca. Peakuuu coeqUHEHUs, DPa3loKEHMs, 3aMELIECHUS H
OOMEHa C TOYKM 3PEHHSI OKHUCIEHUS U BOCCTAaHOBJIECHMS. TerminoBoi 3(pdexT
XUMHUYECKUX PEAKIUN. JK30- U HIOTEPMHUUECKUE PEAKIHUH. TEPMOXUMUYECKUE
pacueTel. CKOpOCTh XMMHUUYECKUX peakuuii. [lepBoHayanpHble MPEACTABIEHUS O
karanuze. OOpatumble M HeoOpaTumble peakuuu. [loHATHE O XMMHUYECKOM
PaBHOBECUH.

JlemoHcTpanum.

1. Ilpumepsbl PK30- ¥ S3HAOTEPMUYECKUX PEAKLIUN.

2. N3ydeHuwe BIMSHUSA YCIOBUM NPOBEACHUS XHUMHUYECKOW pEakIUM Ha €&
CKOPOCTb.

Tema 2. XuMuYecKHe peakuMH B PacTBOpax. JIEKTPOJIUTHYECKAS
aucconuanus (9 4)

DIIEKTPOIUTHI U HEIEKTPOJIUTHI. CyITHOCTh MPOIIecca dIECKTPOJIUTUIECKOMN AMC-
coruanuu. Jluccoumarusi KUCIOT, OCHOBaHUM M coneil. Ciabble W CUJIbHBIC
anekTposiuThl. CTerneHb aucconualuu. Peakiimy noHHOro 0OMeHa M YCIIOBUS UX
NpOTEKaHUs. XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
COCIMHEHUN B CBETE MPEACTaBICHUM OO0 SJIEKTPOIUTHUYECKOU JUCCOIMAIUU U
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEakuusX.  XUMHUUYECKUE  CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTraHWYECKUX COCJAMHEHHN B CBETE MPECTaBICHUN 00
ANEKTPOJIUTHYECKONM  JUCCOUMALMM W OKHUCIHMTEIbHO-BOCCTAHOBHUTEIIBHBIX
peaKkusx.

JleMoHCTpanum.

3. McnplTanue pacTBOPOB BEUIECTB HA SJIEKTPUUECKYIO MPOBOAUMOCTD
JlaGopaTopHble ONbITHI.

1.Peakiiuu oOMeHa MEXTy pacTBOpPaMH JIEKTPOJIUTOB

IIpakTuyeckue padoThbl.

1.Pemienune sxcniepuMeHTaIbHBIX 3a71a4 10 Teme «CBOMCTBa KUCJIOT, OCHOBAHUM
U COJIEM KaK JIEKTPOJIUTOBY.

Paznen 2. MHuoroo6pasue BemecTB (42 4)

Tema 3. HemeTanasl (30 4)

lanorennbl. OOmas xapakTepUCTHKA TAJIOT€HOB 1O WX IMOJIOXKEHUIO B
MEePUOINYECKON Tabnuie u CTpoeHHe ux aTomoB. Xiop. CBolcTBa u
MIPUMEHEHHE XJI0pa. XJI0POBOAOPO/: MoJyueHue U cBoiicTBa. CoisiHask KUCIIOTa U
e€ comu. Kuciaopoa u cepa. Ilonoxenue kucimopona u cepsl B IEPUOANYECKON
CHUCTEME XHMHUYECKHX DJIEMEHTOB, CTPOEHHE KX aTOMOB. AJUIOTPOIHUS CEPBHI.
CaoiictBa u npumenenue cepbl. Okcun cepbl(VI). CepHast kucinora u €€ coiu.
OkucnuTeNnbHbIE CBOICTBA KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTHL. A30T H
docdop. Ilonoxenue azora u dhochopa B MEPHOANIECKON CUCTEME XUMUUECKUX
3JIEMEHTOB, CTPOEHHUE HMX ATOMOB. A30T: CBOMCTBA M NPUMEHEHHE. AMMMUAK.
dusnyeckue M Xumuyeckue cBorcTBa. [lomydyenme u npumenenue. Conm
ammoHnust. Oxcunbl azota (Il 1 IV)Azornas kucnora. CTpoeHHE MOJIEKYJIBI.



CpolicTBa pa30aBlieHHON a30THOM KucCIOThl. CBOWCTBAa KOHLEHTPUPOBAHHOMN
a30THOM KucnoThl. Conu a30THOM KHUCHOTHL. A30THBIE ynoOpenus. docdop.
Amnotponusa gocdopa. CpoiictBa dhochopa. Oxcun docdopa(V). dochopHuas
kucioTa u €€ conu. dochopHsle ynodpenus. Yriepoa u kpemumii. [lonoxenue
yriaepoga W KpPEeMHHS B NEPUOJUYECKOM CHCTEME XHMHUYECKHX 3JIEMEHTOB,
CTpPOEHUE HX aTOMOB. AJUIOTPOIHbIE MOJAU(UKALIUU yriepoaa. XUMUYECKUE
CBOiicTBa yriepoaa. AncopOuus. YrapHbli Ta3, CBOMCTBA, (PU3MOIIOIMYECKOE
NENUCTBHE HA OPTaHU3M. YTJIEKUCIBIN Ta3. YToJapHas Kuciaora u €€ conu. Kect-
KOCTh BOJABI M CIOCOOBI €€ ycTpaHeHus. KpyroBopoT yriiepoia B HpHUPOJE.
Kpemnuii u ero coennnenus. Kpemnuenas kucnora u ee conu. Crekio. Llement
JdeMoHCcTpanuu.

4. ®u3nyecKue CBOICTBA raJOreHOB.

5. AnnoTpornHble MOIU(UKALIUN CEPHI.

6.00pa31ibl NPUPOJIHBIX CYIbPUAOB U CYIb(HATOB.

7. [lonyyeHnne amMmmMuaka u €ro pacCTBOpPEHHE B BOJIE.

8. O0pa31l MPUPOTHBIX HUTPATOB U (pochartos.

9. Mopenu KpucTauIMueCcKUX peméToK aamMasa u rpadura.

10. OGpa3iisl NPUPOAHBIX KApOOHATOB U CUIIUKATOB.

JlaGopaTopHbIe ONbITHI.

2.KayecTBeHHBIEC pEAKIIMK HA COISTHYIO KUCIOTY U XJIOPHIBI.

3. O3HakomIIeHHe ¢ 00pa3aMu cephbl U €€ MPUPOIHBIX COSAMHEHU.

4. KayecTBeHHBIEC peaklUU Ha CyIbPUa-, CYIbPUT- U CyIbhaT-UOHBI B PaCTBOPE.
5.B3aumoneiicTBre coJjieil aMMOHHS CO IIeJI0YaMHU.

6. KauecTBeHHas peakuysi HAa HOHbI AMMOHMUS.

7.KauecTBeHHass peakiusi Ha YyIJIeKUcHbld ra3. KadyecTBeHHass peakuus Ha
KapOOHAT-UOH

IIpakTuyeckue padoThbI.

2. VI3ydeHune CBOMCTB COJITHON KUCIIOTHI.

3. Pemenue skcnepuMeHTaIbHbIX 3a71a4 1o Teme «Kucmopoa u cepay.

4. Tlonyuenue okcuaa yriepoaa (IV) u uzydeHnue ero cBoicTB. Pacro3sHaBanue
kapOonatoB. BzaumomnpeBpaiiienne kapOOHATOB B THAPOKAPOOHATHI

PacuéTHble 3agaun.

Bbluncnenuss mo XMMHUYECKHM YpaBHEHHMSIM Macchl, 00beMa WIH KOJIMYECTBa
OJTHOTO M3 IPOAYKTOB PEAKIMM 10 MAcce UCXOAHOTO BEIIECTBA M BEILECTBA,
COJIEpoKAalLEro ONPEAEIICHHYIO JOJII0 IPUMECEH.

Tema 4. Metasibl (12 4)

Mertamnel. IlonoxxkeHne MeETalsIOB B NEPUOJMYECKON CUCTEME XHUMHUUYECKHUX
anemenToB J[. 1. MenpaeneeBa. Metannudeckas cBs3b. DU3HMUECKHUE CBOMCTBA
MeTtaiuioB. CruiaBel MeTallioB. HaxokiaeHue METauioB B TMPUPOJE M OOIue
CIOCOOBI MX TOJIY4YeHHS. XHUMHUYECKHE CBOWMCTBA METa/UIOB. Psjn akTMBHOCTH
(27IeKTpOXUMHUUECKUN psii  HampsbkeHuil) MetaimioB. lllenouynsie MeTanbl.
Haxoxnenne B mpupone. @uszndeckue M XUMHYECKHE CBOMCTBA. OKCHABI U
TUJIPOKCUJIBI  IIEJIOYHBIX METAIoB. [IpuMeHeHuEe IIEIOYHBIX METAJIJIOB.



[I[émouno3emenbHble MeTauibl. Haxoxzaenuwe B npupone. Kampumih u ero
coenuHenus. Amomunnid. Haxoxaenue B npupone. CBoicTBa alrOMHHMSL.
AmdorepHOoCTh OKcHAa M TUApokcuaa amomuHusa. JKeneso. Haxoxnenue B
npupoe. Cporictsa xene3a. CoeMHEHNs Kemnesa.

JdeMoHCcTpanuu.

11. O6pa3upl BaxKHEHIINX COEAMHEHUN HATPHS, Kalusl, IPUPOIHBIX COETUHEHUI
MAarHus, Kajablus, allFOMUHUSA, Py Kee3a.

12. B3aumoaeicTBre MIEIOYHBIX, MET0YHO-3¢MEIbHBIX METAJIJIOB U aJIIOMUHUS C
BOJIOH.

13. TlonydyeHue ruapoKcUaa adtlOMUHUS U B3aUMOJEHCTBUE €r0 C KUCIOTAMHU U
nienodamu. 14. Cxxuranue xeie3a B KUCIOPOAE

JlaGopaTopHbIe ONbITHI.

8. 3HaKOMCTBO ¢ 00pa3llaMu METAJIOB U CIUIaBOB (paboTa ¢ KOJUICKIUSIMHU).

9. PacTBOpeHUE Kene3a U IMHKA B COJISTHON KUCIIOTE.

10. BeiTecHEeHHE OJTHOTO METAJIA IPYTHM U3 pacTBOPa COJIH.

11. Pacrio3HaBanue KaTHOHOB HATPUs, KaJusl, Kajablus, Oapus.

12. 3HakoMCTBO ¢ oOpaslamMu METauIoB, PyJaMH >Kejie3a, COCAMHEHUSIMHU
AITFOMHUHMUS.

IIpakTyeckue padoThl.

5.Pemienune skcniepuMEHTaIbHBIX 3aa4 10 TeMe «MeTaibl U UX COEIUHEHUSD.

Paznen 3. Kparkuii 0030p BaxKHeHIINX OPraHuYecKuX coequnenni (94)
Oprannueckas  xumus.  YrueBojgopoasl. IlpenenbHbie  (HACHIEHHBIE)
yraeBojopobl. HenpenenbHble (HEHACHIIEHHBIE) YTIIEBOAOPpOoAbL. [Ipon3BoHbIE
yraeBoaopooB. Cruptel. KapOonoBwie kucinoTsl. CioxHbie 3¢upbl. JKUpbl.
VYraeBoabl. AMUHOKUCIOTHI. benku. [Toaumepsl.

JleMoHCTpanum.

15. O6pa3iel HEPTH, KAMEHHOTO YIJISI U MPOJYKTOB UX MEepepabOTKH.

16. Moaenu MoIeKyl OpraHM4ECKUX COCTUHECHUM.

17. T'opeHue yriieBogopo0B U OOHApYKEHUE TTPOTYKTOB UX TOPECHHUS.

18. I[Tonyuenue >triiena. KauecTBeHHBbIE peakMU HA STUJICH.

19. PacTBOpeHHEe 3TUIIOBOTO CIIUPTa B BOJIE.

20. PacTBOpeHME TMlIEpUHA B BOJE.

21. CBolicTBa YKCYCHOM KHUCIIOTHI.

22. HccnenoBaHue CBOWCTB KHUPOB: PACTBOPUMOCTH B BOJIE U OPraHUYECKUX
pactBoputensax. 23. KauecTBeHHas peakuus Ha Kpaxmad.

24. O6pa3iipl U3ICIUN U3 MOJIUITHIICHA

IIpakTH4eckue padoThI

6.CocTaBieHue MoJieel MOJIEKy YIIeBOAOPOI0B
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1. OcHOBHBIE XMMHYECKHE MOHSITHS (BCero), B 53
TOM YHCJIe:
OCHOBHBIC XUMUYECKHE TTOHITHSI 19 4 1
IIpocTeie BelecTBa 10 1 1
Boma. PactBopsl 5 -
KonmnuecTBeHHBIE OTHOIICHUS B XUMHU 6 - -
Bakneiimme Ki1acchl HEOPraHUYECKUX 13 5 1
COCIMHEHU
2. Mepuoauuecknii 3aKoH U nNepuoauYecKas 8 - 1
cMctema xXMmMmuuyeckux snemeHtos . WU.
MeHpgeneesa. CtpoeHMe aToma
3. Ctpoenue atoma 5 - -
[loBTOpenne BompocoB 3a 8§ kmacc. Pemenue 2 - +1
OCHOBHBIX BHJIOB 33734
Hmozo 68 10 4+1
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BBeneHue (mMOBTOpeHHE OCHOBHBIX BOITPOCOB
Kypca 8 kiacca).

MHuoroo0pa3ue XuMHYeCKUX peakuuii (Bcero), 14

B TOM YHCJIE:

Kiaccudukarys XuMIUIECKUX PEaKIIHi 5
XuMu4eckue peaxiuu B pacTBopax. 9 1
DNEKTPOTUTHYIECKAS TUCCOITHATIHS

MHoroo0pa3ue BeliecTB (Bcero), B ToM 41

qucie:

Hemerammsr. 27 6
Merannbl 14 5
Kpartkuii 0030p BaxkHeHIIMX OpPraHUYecKHX 9 -
BellleCTB

IToBTOpenne BompocoB 9 kiacca. Pemrenune 1
OCHOBHBIX THIIOB pacUeTHBIX 3a7a4

Hmozo 68 12







	 применять полученные знания для решения практических задач, соблюдая правила безопасного обращения с веществами и лабораторным оборудованием.

