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1. Ilnanupyemble pe3yJbTaThl OCBOCHHUS Y4eOHOro npeaMera «XuMHUsD»

1.1. /In4HOCTHBIE IJIAHUPYEMBbIE Pe3YJIbTAThI

Kpurepun
chopMupoOBaHHOCTH

JIMYHOCTHBIE pe3yJjbTaThbl

Hpe}lMeTHble Pe3yJIbTaThbl

CamoonpenesieHue
(1MYHOCTHOE,
npogeccuoHaibHoOE,
JKU3HEHHOE)

1.5. Cdopmuposannocmo
OMBEemMCMEEeHHO20  OMHOUIeHUsl K
OCO3HAHHOMY 8b100pY u
nOCMPOEHUIO oanvHetiutel
UHOUBUOYATILHOTL mpaexmopuu
00pazosanus Ha baze
OpUEHMUPOBKU 8 Mupe npogeccuii u
npogheccuoHanbHbix npeonoumeHutl,
c yuémom VCMOUYUBHIX
NO3HABAMENbHLIX — UHMEPeco8 U
nompeonocmeil pecuona, a maxice
Ha OCHOBe Gopmuposanus
VBANCUMENLHO2O — OMHOWEHUS. K
mpyoy, pazeumusi Onblma y4acmusl 8
COYUATLHO 3HAYUMOM MPYOe

1.6. Cdhopmuposarnnocmo
YenoCmHO20 MUPOBO33PEHUs,
COOMEEMCmMEYue2o
COBPEMEHHOMY YPOBHIO PA36UMUSL
HAYKU U 00WecCmeeHHou npaKmuKu,
Vuumulearoueo CoyuabHOe,
KYIbmMypHOe, A3bIK080e, O0YX08HOE
MHO2000pasue co8peMeHH020 MUpa

[TpuoGperenue
HCII0JIb30BAHUS Pa3IMYHBIX
METOJIOB  M3YYCHUS  BEIICCTB:
HAOJIOICHYS 32 X MTPEBPALICHUSIMHI
IpH  TIPOBEJCHUU  HECIOXHBIX
XAMHYECKAX  IKCIICPUMEHTOB  C
WCIIOJIb30BaHUEM  JIa0OPATOPHOTO
000py10BaHus U IPUOOPOB

OsgaaeHue OCHOBaMH
XUMHYECKOU TPaMOTHOCTH:
CIIOCOOHOCTBIO aHATU3UPOBATH U
00BEKTHBHO OIIEHUBATH )KU3HEHHEIE
CUTyaIlid, CBS3aHHBIC C XUMUEH,
HaBBIKAMU 0e30macHoOro
oOpareHus C BEIIECTBAMHU,
UCIIOJIb3YEeMBIMA B TIOBCEIHEBHOM
KU3HH; YMEHUEM aHAJIM3UPOBATh U
MJIaHUPOBATH 9KOJIOTHYECKH
0e30I1aCHOE IIOBEIEHHE B IEIAX
COXpaHEHUS 3I0POBbBSI "
OKpY>Kalolleu cpeibl

Oco3HaHue 00OBEKTUBHOU
3HAYMMOCTH OCHOB XUMHYECKOH
HayKd KakK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHNS, XUMHYECKUX
MIpEBpaIICHUN HEOPraHUYECKUX H
OPraHWYECKUX BEIIECTB KaK OCHOBBI
MHOTHX SIBJICHHH >KUBOM 1 HEXKUBOU
TIPUPO/IBI; yriryoneHue
MPEACTABIICHHH O MaTepuaabHOM
€IMHCTBE MHPA

OIIbITa

CMmbIc1000pa3oBann
e

2.1. Chopmuposannocms
OMBEMCMBEHHO20 — OMHOUIeHUSl K
VueHuro, 20MoBHOCMU u
cnocobHocmu  obyyarowuxcs K
Camopazsumuio u
camoobpazoeanuilo  Ha  OCHOGe
Momueayuu K 0OyueHuro - u
NO3HAHUIO

2.2. Ceopmuposannocms
KOMMYHUKAMUBHOU
KOMNnemeHmHOCmu npu
g3aumooelicmeuu co
CBEPCMHUKAMU, OeMbMU CMAPULe20
U mMaaowezo 803pacma, 63poCiblMu
8 npoyecce  00paA308amMeNbHOU,

®opmupoBaHue
yCTaHaBJIUBATh
peanbHO

YMEHUI

CBS3U  MEXIy
HaOJIFOTaeMBIMA
XUMHYECKIMU SIBIICHUSMU Hu
MpOLIECCAMH, TMPOUCXOSAIIUMU B
MUKpPOMHpE, OOBACHATh MPUYUHBI
MHOT000pa3us BEIILIECTB,
3aBUCHMOCTh HX CBOHCTB  OT
COCTaBa M CTPOCHMS, a TaKXKe
3aBUCUMOCTb PUMEHEHHUSI BEIIECTB
OT UX CBOMCTB

dopmMHUpOBaHKE
MepBOHAYAIIbHBIX
CHUCTEMAaTHU3UPOBAHHBIX
MPEACTABJICHUI O BEHIECTBAX, HX




Kpurepun
chopMHUpPOBAHHOCTH

JIMYHOCTHBIE pe3yJbTaThbl

Hpe}lMeTHLIe pPe3yJbTaThbl

00UeCmBeHHO NOAe3HOU, YYeOHO-
uccneo008amenbcKou, meopueckol u
opyeux U008 0esimenrbHOCmu

2.3. Tomognocmv u cnocobHocms
gecmu ouanoe ¢ Opyumu a00bMu u
docmueamau 8 HEM
83AUMONOHUMAHUSL

2.6. Yuwacmue 6  wKOILHOM
camoynpagnenuu u 0OuecmseeHHol
HCUBHU 6 Npeoenax B03PACHbIX
KoMnemeHyuil c yuémom
PECUOHANbHBIX,  IMHOKYIbIMYPHBIX,
COYUANbHBIX U IKOHOMUUECKUX
ocobeHHocmell

OpEeBpalleHUsIX W MPAKTHIECKOM
NPUMEHEHHH; OBJIAJICHUE
HNOHATUIHBIM anmapaTom u
CHUMBOJIMYECKUM SI3BIKOM XHMHH
[Ipuobperenue OIIbITa
UCTIOJIb30BAHUS Pa3IUYHBIX
METOJIOB ~ HW3YYCHHS  BEIIECTB:
HaOJIIOIEHNS 32 UX PEBPAIICHUSIMHI
Opd  TPOBENEHHUH  HECIIOKHBIX
XHUMHAYECKHX  OKCIIEPUMEHTOB  C
UCTIOJIb30BaHUEM  J1a0OPaTOPHOTO
000py0BaHus U IPUOOPOB

2.4. Cihopmuposannocmo yennocmu
300p08020 U 0e30nacHo2o 0bpasa
HCUBHU

2.5. T'omosHocmb K co0O100€eHUIO
npasu UHOUBUOYATILHO2O u
KOJLIEKMUBHO20 bezonacnoco
noseoeHus 8 Upe36bIYAlIHbIX
cumyayusix, 00)CN081eHHbIX
cneyuguxol NPOMBIUTEHHO2O
PE2UOHA, YePOACAIOWUX HCUSHU U
300p08b10 NH00€elU, NPABUI NOBEOEHUS
Ha Mpaucnopme u Ha 00pPo2ax

OBnanexue OCHOBaMH
XUMHYECKON TPaMOTHOCTH:
CIIOCOOHOCTBIO aHATU3UPOBATH U
00BEKTHBHO OIIEHUBATH )KU3HEHHEIE
CUTyaIlid, CBS3aHHBIC C XUMUEH,
HaBBEIKAMU 0e30macHoOro
oOpareHus C BEIIECTBAMHU,
WCIIOJIb3YEMBIMH B TIOBCEJHEBHOU
KU3HHU; YMEHUEM aHAJIU3UPOBATH H
MJIaHUPOBATH JKOJIOTHYECKH
0e30I1aCHOE IIOBEIEHHE B IEIAX
COXpaHEHUS 3I0POBbBSI "
OKpY>KaloIleu cpeibl

HpaBcTBeHHO-
ITHYeCcKAs
OopHueHTalUs

3.1. Cehopmuposarnnocmo
OCO3HAHHO20, VBANCUMENbHO20 U
000podicenamenbH020 OMHOUWEHUS K
OpyeOMy 4eno8eKy, e20 MHEHUIO,
MUPOBO33PEHUIO, KYIbmype, S3bIKY,
sepe, 2epadiCOaHCKOU NO3Uyuu, K
ucmopuu,  Kyibmype,  peiucuu,
Mpaouyusim, SI3IKam, YEHHOCMSM
Hapo0oo8 poonozo Kpas, Poccuu u
Hapo008 Mupa Mupa

3.2. OcsoeHue coyuanbHulX HOPM,
npasun nogedenuss, poneu u Gopm
COYUATbHOU JICUSHU 6 ZPYNNAx U
coobulecmsax, KI04aAs 83pocivle u
coyuanbHvle cooduecmasa

3.3. Ceopmuposarnnocms
MOPANLHOO CO3HAHUS u
KOMNEMEeHMHOCMU 8  peleHul
MOpanbHblX  NpobleM HaA OCHOBe
JIUYHOCIHO20 gblOOpa,
HPABCMEEHHBIX Y)yecme u
HPABCMEEHHO20 nogeoemus,

OCO3HAHHO20 U 0mMEeNICMeEeHH020
OMHOULEeHUA K cobCcmeenHbiM

[IpuobOperenue
UCIIOJIb30BaHUS pa3IMYHBIX
METOJIOB ~ H3YYEHHS  BEIIECTB:
HAOJI0ICHHS 32 UX TPEBPALICHUSIMHI
OpyU  MPOBEACHUU  HECIONKHBIX
XUMHYECKUX  IKCIIEPUMEHTOB €
UCIIOJIb30BaHUWEM  J1a00pPaTOPHOTO
00opynoBaHus U IpuOOPOB

dopMUpOBaHUE
NepBOHAYAIIbHBIX
CUCTEMaTU3UPOBAHHBIX
NPEJICTaBICHUI O BEIIECTBaX, HX
MpEeBpalICHUSIX M MPAKTUYECKOM
IPUMEHEHHH; OBJIaJICHUE
MOHSITHUIHBIM anmapaToM u
CUMBOJIMYECKUM SI3BIKOM XUMUU

OIIbITa




Kpurepun

chopMHUpPOBAHHOCTH

JIMYHOCTHBIE pe3yJbTaThbl

Hpe}lMeTHLIe pPe3yJbTaThbl

NPAKMUYECKou  0esimelbHOCmuU 8
JHCUBHEHHBIX CUMYAYUSIX

HOCMYNKAM
3.4. Cgopmuposannocmes  ocHo8 dopmupoBaHue

COBPEMEHHOT 9KONO2UYEeCKOU | TIDEICTABICHU O  3HAYCHUU
KYIbmypel, — paszgumue  OnblMa | XUMUYECKOW HAayKd B pCIICHHH
IKONOSUYECKU — OPUEHMUPOBAHHOU | COBPEMEHHBIX 9KOJIOTHYECKUX
pehrercusHo-oyeHouHoU u | mpobiieM, B TOM 4YHCIC B

NpeaoTBpalliCHUU TCXHOICHHBIX M
HKOJIOTHYECKUX KaTacTpod

1.2. MeranpeaMeTHbIe IJIAHUPYEMble Pe3yJbTAThI

YHusepcaibH MeTanpeaMeTHblIe pe3yabTaThl TunoBsble 3a1a4u

ble yueOHble npumMeHeHus Y'Y /|
AeCTBUSA

PeryasiTuBHbIe YHUBEpPCaJbHbIEC YUeOHBbIE 1€l CTBUA

P VYmenue | P11 AHanu3upoBaTh CYILIECTBYIOIIHME W IUTaHUpoBarh | [locTaHOBKA 51

CaMOCTOSITENIBH | OyayIire oOpa3oBaTeNbHbIE Pe3yIbTaThI perieHue y4eOHBIX

o ompenensats | P1o WUnentudumupoBats coOCTBEHHBIE TPOOIEMBI U | 33134

e 00y4YeHus, | OTPENeNSITh TIaBHYIO TPoOIemMy VYuebHoe

CTaBUTH u| P13 BoyBurate BepcuM  pemieHHs  NPOOJIEeMBbl, | COTPYIHUYECTBO

dbopmynupoBath | GOpMyIUPOBATh TMIOTE3bI, MPEABOCXUILATE KOHEUHbIH | TexHonorus

JUTsi ceOst HOBBIE | pe3ysIbTaT dhopmupyromero

3amaun B yueOe | P14 CraBuTh 1€ JCATENBHOCTH Ha  OCHOBE | (0€30TMETOYHOTO)

u OTpeNieIecHHON  mpoOseMbl M CYHIECTBYIOLIUX | OLICHUBAHMUS

[TO3HABATENBHO | BO3MOXHOCTEU DKOJIOTO-

i P15 @opmynmupoBarth YydeOHBIE 3aJayd Kak Imaru | oOpazoBaTeibHas

NEeSITEeIbHOCTH, | JOCTUKEHHMS MIOCTABIEHHOM LM eATeIbHOCTH JeSITeNIbHOCTh

pa3BUBaThH P16 O00CHOBBIBATH 1I€JIEBBIE OPUEHTHPHI U IPUOPUTETHI | MeToa MPOEKTOB

MOTHBBI U | CChUIKAMU Ha II€HHOCTH, yKa3biBass U OOOCHOBBIBas | YueOHO-

MHTEPECHI CBOEH | JIOTMYECKYIO IOCIeA0BAaTEeIbHOCTD IIaroB HCCIIeIOBaTeNIbCKast

[I03HABATEIbHO JeSITeNIbHOCTh

U JeITenbHOCTHU Ketic-meTon

(uenenonaranue

)

P YMmenne | Po1 Onpenenarb  HeoOxomumble  aeiictBue(s) B | [locranoBka "

CaMOCTOSITENIbH | COOTBETCTBUM € YUeOHOU W MO3HABATEeNbHOM 3a7jaueii U | perieHue y4eOHBIX

0 IJIAaHUPOBATh | COCTABIATH AITOPUTM UX BBITIOJTHEHUS 3a1a4

yTH P>> OGOCHOBBIBaTh U OCYILIECTBIISITH BHIOOP Haubonee | Opranuzanus

JNOCTUXKEHUS 3QPEeKTUBHBIX  CHOCOOOB  pemeHus y4eOHBIX U | yueOHOro

Luened, B TOM | MO3HABATEIbHBIX 33/1a4 COTPYAHHYECTBA

qyucIie P>z Onpenenars/HaxoauTh, B TOM 4YHcle U3 | MeToa MPOEeKTOB

aIbTEPHATHBHBI | MPEUIOKEHHBIX BAPHAHTOB, YCIOBUS ISl BHIMOJIHEHUS | YUeOHO-

€, OCO3HaHHO | y4eOHOU U MO3HaBaTEIbHOU 3a7aun HCCIIe0BaTENbCKas

BBIOMpATh Py BricTpauBath KU3HEHHbIE TIJIaHbI Ha | IeATEIbHOCTh

HaunboJiee KpaTKoCpoyHoe  Oynmymee — (3asBisith  1eneBble | Keiic-meron

s deKTUBHBIC OPUEHTHUPBI, CTaBUThb aJEKBAaTHbIE WM 33Ja4yd U

CrocoObl npenjarath JCWCTBHS, YKa3biBas W OOOCHOBBHIBAs

perieHus JIOTUYECKYIO MOCJIEI0BAaTEIbHOCTD IAaroB)

y4eOHBIX u

MM03HABATEJbHBI




YHuBepcaiabH
ble yueOHbIe

MeTal’lpe}IMeTHble pe3yJabTaThbl

Tunossle 3axaun
npumenenus YY /|

AeHCTBHSA

X 3agad | P25 BolOuparb H3 TpeUIOKEHHBIX BapUAaHTOB H
(IaHMpOBAaHME | CAMOCTOSATENBHO  HMCKATh  CPEACTBA/pecypchl  UIs
) peleHus 3a1a49n/OCTIKEHUS eIH

P>s  CocraBnsTh  IJIaH  pelleHuss  HpoOIeMbl

(BBINOJIHEHUS TPOEKTA, IPOBEACHUSI UCCIIEI0BAHUS)

P>7 OnpenensTe NOTEHUMAIbHBIE 3aTPYAHEHUS IPU

penieHnH y4eOHOW W IO3HABAaTEIbHOW 3aJaud M

HAXOJMTb CPENICTBA Ui UX YCTPAHEHUS

P> OnuceiBaTh CBOM ONBIT, OQOPMIISAS €ro s

nepeiayy APyruM JIFOSIM B BHJI€ TEXHOJOTUU PELIECHUs

MIPAKTHYECKHX 33]1a4 ONPEIEIEHHOTO Kilacca

P>9 IlnanupoBaTb ¥ KOPpPEKTUPOBATH  CBOIO

WHJIMBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO
Ps VYMmenue | P31 Omnpenensite coBMecTHO ¢ memarorom U | [locranoBka u
COOTHOCHTH CBEPCTHUKaMH KPUTEPHUH IUIAHUPYEMBIX pe3yIbTaTOB U | pElIEeHUE y4eOHBIX
CBOU JICUCTBHS C | KPUTEPUHU OIEHKH CBOCH YyIeOHOH JeATEIHhHOCTH 3a71a4
wianupyeMbiMu | P32 CucrematusupoBath (B TOM uymcie BbiOupath | [loatamnoe
pe3yiabTaTaMH, | IPUOPUTETHBIE) KPUTEPUH IUIAHUPYEMBIX PE3YJIbTATOB U | (POPMHpPOBaHHE
OCYIIECTBIIATH OIIEHKH CBOEH NIEATEILHOCTH YMCTBEHHBIX JIEHCTBUN
KOHTpOJIb cBoel | P33 OTOMpaTh MHCTPYMEHTHI Ui OLIEHMBaHUs cBoell | OpraHuzanus
NEATeNbHOCTH B | IEATEIBHOCTH, OCYILECTBIIATh CAMOKOHTPOJIb CBOEH | yueOHOTro
mpouecce JESTEIbBHOCTH B paMKax IPEMJIOKEHHBIX YCIOBHHM M | COTPYIHHUYECTBA
TOCTHKEHUS TpeboBaHUH Texnonorus
pesyibTara, P34 OueHuBaTh CBOIO JI€SATEIBHOCTb, APTYMEHTHPYS | GOPMHUPYIOLIETO
OTIPENCIIATh MPUYUHBI TOCTHKEHUS WIN OTCYTCTBHS IJIAHUPYEMOro | (0€30TMETOYHOTO)
crocoOsbl pe3ysbrara OLICHUBAaHU
NEUCTBUI B | P35 HaxonuTh nocTatouHbie CpeACTBa )i BBITOJIHCHUS | Y4eOHO-
pamKax Y4EOHBIX JEHCTBUI B U3MEHSIOLIEICS CUTYalluM W/WJM | I03HABaTeJbHbIE
IIPEIUIOKEHHBIX | IIPH OTCYTCTBUM IUIAHUPYEMOTO pe3yJbTaTa (yaebHo-
YCIIOBUH u | P3s PaboTast mo cBoeMy IUIaHy, BHOCUTbh KOPPEKTUBBI B | IPAKTUYECKUE) 3a/1aun
TpeOOBaHUH, TEKYILYIO JESITEIbHOCTh HA OCHOBE aHAJIN3a U3MEHEHUN | HA CaMOPETyJISLUI0 U
KOPPEKTHpPOBAT | CUTyalMd s IOJIydeHMs  3alUIJaHMPOBAaHHBIX | CAMOOPIraHU3ALUIO
b CBOM JICUCTBUS | XapaKTEPUCTHUK MPOJYKTa/pe3ynbTaTa Meton npoeKToB
B COOTBETCTBUM | P37 VYcTaHaBIMBaTh CBSI3b MEXJAYy IOJYYEHHBIMH | Y4eOHO-
c XapaKTePUCTHKaMHU IPOJYKTa U XapaKTEPUCTHKaMU | UCCIIENOBATEIIbCKAs
U3MEHSIOIIEHC | mpolecca  JIEATEIbBHOCTH M [0 3aBEPLUEHUU | ACATEIbHOCTD
CUTYaLUen JESTEIIBHOCTH IpEAIaraTb U3MEHEHUE XapaKTEPUCTHK
(KOHTpOJIb U | Ipouecca Iy NOJIy4EHHs yIIydIIEHHBIX XapaKTEPUCTUK
KOPPEKIIHS) IPOJYKTa

P3g CBepsATb cBOM [JEMCTBUS C LEIbI0 H, IIpH

HE00X0IMMOCTH, HCIPABJISITh OLIUOKH CaMOCTOSTEILHO
P, Ymenue | Pa Omnpenenars KPUTECPHUU npasunbHOCTH | Opranusanus
OLIEHUBATh (KOpPEKTHOCTH) BBINIOJIHEHUS YUeOHOU 3a1a4u y4eOHOTro
npaBUIbHOCTh | P42 AHanu3upoBath u OOOCHOBBIBaTH mMpuMeHeHne | COTPYHUHCCTBA
BBIMOJTHEHHS COOTBETCTBYIOUIET0 HHCTPYMEHTAPHs AUl BBINOTHEHHA g?}fﬁ;;oyr}gﬁl ero
yueOHOI yueOHO 3a/1aun (6esomMeTouROTO)
3aJ1a4y, P;3  CBoOOIHO  MONB30BaThCsl  BBIPAOOTAaHHBIMU OLICHHBAHHS
COOCTBEHHBIE KPUTEPUSAMH OLEHKH M CAMOOLICHKHU, UCXOJA U3 LEIHU U | VyeGHO-
BO3MOYHOCTH UMEIOIINXCS CPEJICTB, pa3inyas pe3ylbTaT U CHOCOOBI | ro3HaBaTelbHBIE

NEeNCTBUN

(yueOHo-




YHuBepcaiabH
ble yueOHbIe

MeTal’lpe}IMeTHble pe3yJabTaThbl

Tunossle 3axaun
npumenenus YY /|

AeHCTBHSA
ce pemienust | P44 OueHUBAaTh MPOJAYKT CBOEH JEATENLHOCTH M0 | IIPAKTHYECKUE) 3a1auu
(otrenka) 3aJIaHHBIM W/WJIH  CAMOCTOSITEIILHO — OIpe/eicHHbpIM | Ha CaMOPETyJIALUI0 U
KPUTEPHUSM B COOTBETCTBUH C LENBIO JEATENLHOCTH CaMOOPTaHu3alHIo
P45 OG0OCHOBBIBATH JTOCTHXKMMOCTH II€TH BBIOPAHHBIM g\f{fggﬁ(;}poeKTOB
crocoOOM Ha OCHOBE OLEHKH CBOMX BHYTPEHHHUX HCCTIeIOBATENBCKAS
PECYPCOB U JJOCTYIHBIX BHEUTHUX PECYPCOB eSTeILHOCTD
P ®DukcupoBaTh W aHAIM3UPOBATh JUHAMUKY
COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB
Ps  Brnagenuwe | Ps1  HaGmomate u  aHanmu3upoBaTh coOcTBeHHYIO | [TocTtaHOBKa u
OCHOBaMU yu4eOHYI0 U  TIO3HABATENbHYIO  JESTEIbHOCTh U | PELIEeHue y4eOHBIX
CaMOKOHTPOJIS, | AEATENbHOCTh JApPYyrux oOyuaroumxcsd B Ipoliecce | 3aiad
CaMOOIIEHKH, B3aUMOIIPOBEPKU Opranuzanus
TIPUHSTHS Ps> CoOTHOCUTH peabHbIE U TUTAHUPYEMBIE PE3YJIbTAThl | Y4€OHOTO
penieHui U | UHAMBUAYaJIbHONM 00pa3oBaTelNbHON JAESITEIbHOCTH U | COTPYIHHYECTBA
OCYILIECTBJIEHUS | JI€TaTh BBIBO/IBI Texnomorus
OCO3HAHHOTO Ps 3 [IpunumaTts perieHue B yueOHOM cUTyalluu U HECTU | (OPMHUPYIOLIETO
BBIOODA B | 32 HETO OTBETCTBEHHOCTH (6€30TMETOYHOTO)
yaeOHo n | Ps4 CaMOCTOSTENBHO OIPEAENATh IPUYUHBI CBOETO | OLIEHUBAHMS
MO3HABATEIbHO | yCIleXa WM Heycllexa U HaXOJUTh CIOCOObI BBIXOAA U3 | DKOJIOro-
i CUTYallMu Heycrexa o0Opa3oBaTebHast
(mo3naBarenbHa | Pss PeTpocneKTMBHO ompenensaTh, KakKue ICHCTBUA M0 | JESTEIHHOCTh
s pedrnekcus, | pelIeHUI0 y4eOHOW 3amayMl WM IMapaMeTphl JTHX | Y4eOHO-
camMoperynsuusi | IedCTBUA TPUBETM K TOJYyYEHUIO HMMEIOIIErocs | Io3HaBaTelIbHbIE
) MPOAYKTa y4eOHOU NeATEIHHOCTH (yuebHo-
Psg JleMoHCTpHUpOBATH MIPUEMBbI PEryJluU | IPAKTUYECKHUE) 3a/1auu
MCUX0(U3HOJOTUUECKUX/ IMOIMOHAIBHBIX COCTOSIHHM | Ha dbopmupoBaHHE
st octrkeHus dddekra ycrnokoeHus: (ycTpaHeHUs | pedieKcuu
SMOIMOHAIBHON HaMPSKEHHOCTH), a¢dekra | MeToa mpoekToB
BOCCTaHOBJICHUS (ocnabyieHust MPOSIBJICHUH | Y4eOHO-
yromsieHus1), 3¢dekra aKkTHUBU3AUU  (MOBBIIMICHHS | UCCIEAOBATEIbCKAS
cUX0(U3HOIOTMUYECKON PeaKTUBHOCTH) JESITENIbHOCTh
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS
11 Ywmenue | Ils1 Ilonbupate cnoBa, CONMOAYMHEHHBIE KIIOUEBOMY | YueOHbIE 3aJlaHus,
OTIPeIeINATh CJIOBY, OIIPEIEIAIONINE €ro IPU3HAKU U CBONCTBA obecrieynBaronye
TIOHSTHS, Ils > BeicTpanBaTh JOTHYECKYIO IEMOYKY, COCTOSINYIO | (hopMHpOBaHHE
CO37aBaTh U3 KIIFOYEBOTO CIIOBA M COTIOJYUHEHHBIX €MY CJIOB JIOTUYECKUX
000011eHus, Il 3 Boiensats o0muid mpu3HaK ABYX WM HECKOJIBKHX | YHUBEPCAIbHBIX
yCTaHABIUBATh | MPEIMETOB WU SIBJICHUN U OOBSICHITH UX CXOJICTBO yueOHBIX IeHCTBUN
aHaJIOTHH, Ils 4 OObenuHATh TIpeIMETHl U SBIEHUS B Tpymmbl 1o | CTpareruu
KIIACCU(UITMPOB | OTPeeIEHHBIM MpU3HAaKaM, CPaBHUBATH, | CMBICIIOBOTO YTEHUS
aTh, K1accuUIMPOBaTh U 06001aTh (PAaKThI U ABICHUS Huckyccus
camocrositennbH | Ilss Bpiaensats siBieHue w3 oOmiero psaa Apyrux | Meroa MEHTaIbHBIX
0 BBIOMpATH | SBIECHUI KapT
ocHoBaHusi U | Ilse Onpenensartsb 00CTOSTENBCTRA, KOTOpBIE | DKOJIOTO-
KpUTEpUU  JJIS | IPEIIIECTBOBATM  BO3HUKHOBEHHUIO CBS3U  MEXIy | oOpa3oBaTenbHas
KIacCU(UKAIUU | ABICHUSIMH, W3 OTUX OOCTOSTENBCTB  BBIICISTH | ACITEIBHOCTD
, YCTaHABIIMBATh | OMPEACISIONINe, CIOCOOHBIE ObITh MPUYUHOW MaHHOTO | MeTod MPOeKTOB
MPUYUHHO- SIBIICHUS, BBISIBJISITH IPUYHUHBI U CJICICTBUS SIBIICHUIA Y4eOHo-
CIIEICTBEHHbIE HCCIe10BaTENNbCKas
CBSI3U, CTPOUTH JIeSATETbHOCTD




YHuBepcaiabH
ble yueOHbIe

MeTal’lpe}IMeTHble pe3yJabTaThbl

Tunossle 3axaun
npumenenus YY /|

AeCTBUSA
JIOTUYECKOE 1157 Crpoutb paccyxaeHue oT obmux | Jlebatsr
paccyxIeHue, 3aKOHOMEPHOCTEN K YaCTHBIM SIBJICHHSM M OT 4acTHbIX | Kelic-meron
YMO3aKJIIOYCHH | SBIICHUH K OOIIMM 3aKOHOMEPHOCTSIM
e Ilsg CTpouth pacCyXJ€HHE Ha OCHOBE CpaBHEHUS
(MHAYKTUBHOE, | MPEAMETOB W SBJICHHUM, BBIACIAS IMPU 3TOM OOIINE
JNETYKTUBHOE, MIPU3HAKU
no a”ayoruu) u | Ilso H3narate MOJYYEHHYIO uHpopmMaruto,
JIeNIaTh BBIBOJIBI | HHTEPIIPETUPYS €€ B KOHTEKCTE PelaeMou 3a/1auu
(Jlornueckue Ils10 CamocTrosiTeNnbHO YKa3blBaThb Ha HH(oOpMaluio,
YV ) HYKJIAIOIIYIOCS B IPOBEPKE, IpeaaraTb U MPUMEHATH
croco0 MPOBEPKHU JOCTOBEPHOCTH HH(POPMALIHH
Ils11 BepOanu3oBaTh SMOLMOHAJIBHOE BIIEYATIICHHE,
OKa3aHHOE Ha HETO HCTOYHUKOM
Ils1> OOBSICHITH SBIICHUS, TMPOIECCHI, CBSI3U W
OTHOIIICHHUS, BBISBIISIEMBIE B XOJI€ IMO3HABATEIHHOU H
HCCIEN0BATENBCKON NEeSATENBHOCTH (mpuBOAUTH
00BsSICHEHHE C H3MEHEeHHeM (OpPMBI TMPEICTABICHUS;
OOBSICHATH, NETATU3UPYS WU 00001ast; 0OBICHITH C
3aJJaHHOM TOYKH 3pEHHUS)
Ils13 BuIABIATE W Ha3pIBaTh NPUYUHBI  COOBITHS,
SBIIEHUS, B TOM 4YHCJIE BO3MOXHbIe / Haubolee
BEpPOSITHBIE  MPUYMHBI, BO3MOXXHBIE  TIOCIEICTBUS
3a]aHHOM TMPUYHMHBI, CAMOCTOSITEILHO OCYIIECTBIISSA
MIPUYHUHHO-CIICJICTBEHHBIN aHATN3
Ils.14 Jlenatp BBIBOJ HA OCHOBE KPUTHMYECKOTO aHAIM3a
pa3HbIX  TOYEK 3peHHusi, MOJITBEPKIaTh  BBIBOJ
cOOCTBEHHOM apryMeHTalueil Wil CaMOCTOSITENbHO
MOJIyYEHHBIMU TAHHBIMU
11 VYwMmenue | I171 O603Ha4aTh CUMBOJIOM W 3HaKoM mpeameT u/wim | [locranoBka u
CO3/aBarhb, SIBIICHUE pelieHue y4eOHbBIX
npuMeHsaTb U | Il72 OnpenensTs JOrHuecKue CBSI3U MEXK Iy MPeIMETaMy | 3a7a4,  BKJIIOYAIOLIas
peoOpa3oBbIBa | W/WIKM SBICHUSMHU, 0003HA4YaTh JaHHBIE JIOTUYECKHE | MOAEITUPOBAHUE
Tb 3HAaKH U | CBSI3U C IIOMOIIBIO 3HAKOB B CXEMeE [ToatamHoe
CUMBOJIBI, II73 Co3naBaTh aOCTpakTHBIM WM peanbHBIA 00pa3 | popMupoBaHUe
MOJENu U | IpeaMeTa W/ i SBJICHUS YMCTBEHHBIX JCHCTBUIA
CXEMBI s | Il7.4 CTpouTh MOJIeIb/CXEMY Ha OCHOBE YCIOBHH 3ajau | MeToZi  MEHTaJbHBIX
pelieHus U/WiH crioco0a ee pereHus KapT
y4eOHBIX u | IIs Co3gaBath BepOanbHble, BemlecTBeHHble U | Keiic-Meron
MO3HABATENbHBI | HH(GOPMAIMOHHBIE MOJENn c BbIJICJICHUEM | MeToJ MPOEeKTOB
X 3a/1a4 | CYIIECTBEHHBIX XapakTepUCTUK  Oo0bekTa  Ans | YueOHo-
(3HaKoOBO- oTmpeseNneHus crnoco0a perieHust 3a/1a4i B COOTBETCTBUH | UCCIIEOBATENbCKas
CUMBOJIMYECKUE | C CUTyaluen JIeTETbHOCTh
/ II76 TlpeoOpa3oBeIBaTh MOJENU C LEIbIO BBISBICHUS
MOJENUpPOBaHUE | OOLIUX 3aKOHOB, OMPEACISAIONINX JaHHYIO TIPEIMETHYIO
) 007acTh

II7 7 IIepeBoauth CIIOKHYIO o COCTaBy
(MHOTOACTIEKTHYI0) HH(OPMAIHIO U3 IPahUIEeCKOTO WIN
(opMaM30BaHHOTO (CHUMBOJIFHOTO) TpEJCTABJICHUS B
TEKCTOBOE, U HA000pOT
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Il78 CtpouTh CXeMy, aJIFOPUTM ACUCTBUSI, UCIPABIISATD
WIIM BOCCTaHABIIMBATh HEM3BECTHBIN paHee allrOPUTM Ha
OCHOBE MMEHoIErocs 3HaHusi 00 00beKTe, K KOTOPOMY
PUMEHSETCS AITOPUTM

IT7 9 CTpouTh J0KA3aTENBCTBO: MPSIMOE, KOCBEHHOE, OT
IPOTHBHOTO

IT7 10 AmnanmusupoBath/pediaekcupoBartb OTIBIT
pa3paboTKM U peanu3aldd y4eOHOTO  IPOEKTa,
HCCIIeIOBaHUS (TEOPETUYECKOTO, SMIMPHYECKOTO) Ha
OCHOBE  MpPEAJIOKEHHOW  MpoOJIeMHONW  CUTyaluw,
MOCTABJIEHHOW 1€ W/WIKW 3aJaHHbIX KpUTEPHEB
OIIEHKH MPOyKTa/pe3ybTaTa

IlIs CwmpicnoBoe
YTCHUC

Ilg; Haxomute B TekcTe TpeOyemyro uHbopmaimio (B
COOTBETCTBHUHU C IEISIMU CBOEH JCSITEIILHOCTH);

IlIs>; OpueHTUpOBaTbCA B  COJEPKAHUM  TEKCTA,
TTOHUMATh IIEJIOCTHBIN CMBICT TEKCTa, CTPYKTYPHPOBAThH
TEKCT;

Ilg3 YcraHaBaMBaTh B3aUMOCBSI3b OMUCAHHBIX B TEKCTE
COOBITHH, SIBIEHUH, TIPOIIECCOB;

11 4 Pe3toMupoBaTh TJIABHYIO UJICIO TEKCTA;

I 5 [TpeoOpazoBBIBATh TEKCT, IIEPEBOJISH €T0 B IPYTYIO
MOJANIbHOCTb, HUHTEPIPETUPOBATH TEKCT
(XyHnOXeCTBEHHBIM M HEXYJT0)KECTBEHHBIN — y4eOHBIH,
Hay4IHO-TIOMYJISIPHBIN, WH(POPMAIIMOHHBIM, TEKCT non-
fiction);

IlIss Kputnuecku OIeHWBATh COJepKaHue W (opMmy
TEKCTa.
137 CucremMaTU3UpOBATh, COTIOCTABJIATD,
aHAJIM3UPOBaTh, 0000IIaTh U  UHTEPIPETUPOBATH
uH(pOpMAaIIHIO, COJIePIKAIILYIOCS B TOTOBBIX
nH(OPMaAITMOHHBIX 00BEKTaX

113 g BoiiensaTh I1aBHYIO U U30BITOUHYIO HH(OPMALIHUIO,
BBITIOJHATH CMBICJIOBOE CBEPTHIBAHHE BBIACIECHHBIX
(hakTOB, MBICIIEH; IPEJCTABIATH HHPOPMAIIUIO B CKATOMN
cloBecHOUW ¢opme (B BHJE IJIaHA WJIM TE3WCOB) U B
HaIJISITHO-CUMBOJIMYECKON  ¢dopme (B BHjae TaOJIHII,
rpadguyeckux cxeM U JAuarpaMM, KapT MOHSITHUH —
KOHIENTYaJIbHBIX JUarpamMM, OMOPHBIX KOHCIIEKTOB)
Il 3anonmHATh ¥ JOMOJNHSTH TaOMUIBI, CXEMBI,
JarpaMMbl, TEKCTHI

Crpareruu
CMBICJIOBOT'O YTCHMUS
Huckyccns

MeToa MEHTAJILHEIX
KapT

Ketic-meTon
JleGaTh1

Merto1 TpOEeKTOB
VYuebHo-
HCCIIeIOBaTEIbCKas
eI TENLHOCTh

Iy
dopmupoBaHue
u paszBuTue
9KOJIOTUYECKOT
O  MBIIUIEHUS,
yMeHue
IIPUMEHATH €0
B
[I03HABATEIBHO

v

I/I,

Il51 Onipenensatb cBO€ OTHOILLIEHUE K MPUPOJIHOM Cpejie
1152 AHanu3upoBaTh BIMSHUE SKOJOTHYECKUX (DaKTOPOB
Ha cpelly OOMTaHMs KHUBBIX OPraHU3MOB

Il 3 1IpOBOAUTE IIPUYUHHBIN U BEPOSATHOCTHBIN aHAJIN3
9KOJIOTMYECKUX CUTYalUi

Il9 4 1IporHo3upoBaTh U3MEHEHUS CUTYalluu IIPU CMEHE
neicTBUs OoAHOrO (akropa Ha JelcTBUE APYroro
¢axTopa

DKoJ0ro-
obOpazoBaTenbHast
JeSITeIIbHOCTh
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AeHCTBHSA
KOMMYHUKATUB | Ilos PacnpoCTpaHATh 3KOJIOTMYECKUE 3HAHUSA U
HOM, y4yacTBOBAaTh B IMPAaKTHYECKUX Jejlax [0 3alluTe
COLMAIbHOU OKpYXKaIOLEH Cpebl
MPAKTHUKE u | Ilvs Bplpaxarb CBO€ OTHOILIEHHE K MPUPOJAE Yepe3
npodeccuoHanb | pUCYHKH, COYMHEHHS, MOJIEITH, TPOEKTHBIE PaOOTHI
HOU
OpHEHTAINH
Iy  Passutme | IT101 Onpenensats He0OOX0UMBbIC KiTtoueBbie mouckoBsie | [Ipumenenune KT
MOTHBAIlMM K | CJIOBA U 3aIIPOCHI VY4eOHo-
OBJIAJICHUIO IT102 OcyiecTBAsATh B3aUMOJEHCTBHE C JIEKTPOHHBIMU | TI03HABATEIbHBIE
KYJIbTYpOi ITOMCKOBBIMU CUCTEMAaMH, CIIOBAPSIMU (yueOHo-
aKTUBHOTO Ilo3 dopmupoBaTh MHOKECTBEHHYIO BBIOOPKY W3 | IPAKTUYECKHUE) 3a/1auU
WCIOJIb30BAHUS | IOMCKOBBIX  HMCTOYHMKOB s OOBEKTUBM3AIMH | Ha, UCIIOJIb30BaHUE
cioBapeit U | pe3ybTaTOB MMOUCKA Meton npoeKkToB
JIPYTHAX IT10.4 COOTHOCUTH TOJTydeHHbIE PE3yJIbTaThl MOUCKA cO | YueOHO-
MTOUCKOBBIX CBOEI1 1€ TENbHOCTHIO HCCIIeI0BaTeNIbCKast
CUCTEM JIeSITENIbHOCTh
KoMMyHHKaTHBHbIEC YHUBEPCAJIbHbIEC YUeOHbIE 1eiCTBUS
K VYmenue | K111 OnpenensiTe BO3MOXHBIE pOJM B COBMECTHOM | Opranuzamus
OpPraHM30BbIBAT | IEATEIBHOCTU yueOHOTO
b yueOHoe | K112 Wrpare omnpeneneHHyHO poJib B COBMECTHOH | COTPYAHHYECTBA
COTPYIHHUYECTB | IEATEIbHOCTU Texnonorus
o u coBMecTHyIO | K113 IlpuHumaTte mno3umuio cobeceqHuKa, MOHUMAs | GOPMHUPYIOLIETO
NESTEPHOCTh C | TIO3UIIMIO JAPYroro, pasinyaTh B €ro peun: MHeHue | (0€30TMETOYHOTrO)
YUHUTEIIeM 1 | (TOYKY 3peHHs), JOKA3aTeIbCTBO (apryMeHTHhI), (aKThl; | OLICHUBAHUS
CBEPCTHUKAMHM; | TUIIOTE3bl, aKCHOMBI, TEOPHUHU Huckyccust
paboTtath K114 OnipeniensitTb CBOM JCHCTBUS U JCHCTBUS NapTHEPA, | DKOJIOTro-
WHIUBUAYAIBHO | KOTOPBIE  CIIOCOOCTBOBAJIM  WJIM  MPEMSITCTBOBaIM | oOpa3oBaTesbHas
U B TIpynne: | IpOJyKTUBHOW KOMMYHUKALIUN JeSITeNIbHOCTh
HaxOJIUTh K115 Crpouth NO3UTUBHBIE OTHOWIEHUs B mpouecce | Kelic-meron
oOuiee pemieHue | yueOHOM U MO3HABATEIBHON ACSITEIbHOCTH Meton MIPOEKTOB
u  pagpemwats | K116 KoppekTHO u apryMeHTUpPOBaHHO OTCTauBaTh | (TPYIIOBHIC)
KOH(DIUKTH Ha | CBOIO TOYKY 3pEHUs, B JUCKYCCHH YMETh BBIABUTATH | JleGaTshl
OCHOBE KOHTPAapryMeHThl, mepedpa3upoBatb CBOI  MBbICIH
COTJIaCOBaHUS (B1azeHUE MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH)
MO3UIU I u | K117 Kputuuecku OTHOCUTBCSI K COOCTBEHHOMY
yueTa MHEHUIO, C JIOCTOMHCTBOM IpPHU3HABaTh OLIMOOYHOCTH
HUHTEPECOB; CBOEr0 MHEHHUs (€CITM OHO TaKOBO) M KOPPEKTUPOBAThH
(bopmynupoBath | €ro
, K118 Ilpennarat  anpTEpHAaTUBHOE  pEIICHHE B
apryMEHTUPOBa | KOHGIMKTHOU CUTYaIHH
Tb U OTCTauBaTh | K119 BeIIensaTs 0011yt0 TOUKY 3p€HHSI B TUCKYCCHH
ceoe  MHeHue | Ki110 /loroBapuBarbes 0 mpaBWiIax M BONpOCAax IS
(yuebHoe 00CyX/IeHUsI B COOTBETCTBUM C TOCTAaBJICHHOW Iepen
COTPYAHMYECTB | IPYIIION 3a1auei
0) K111 OpraHu3oBbIBaTh yuyeOHOE B3aMMOJICHCTBHE B

rpymmne (onpeaensaTs o0Iue HeNlu, pacipelesisTh poiiy,
JIOTOBApUBATHCA IPYT € APYrOM U T. 1.)

Ki112 VYcrpaHaTh B paMKax JMaiora paspbiBbl B
KOMMYHHKAIIUH, 00yCIIOBJICHHBIE




YHusepcaibH MeTanpeaMeTHbIe pe3yabTaThl Tumnossle 3a71a4u
ble yueOHbIe npumenenus YY /|
AeHCTBHSA

HENIOHUMaHHEM/HENPUSATHEM CO CTOPOHBI coOeceHuKa

3a1a49u, GOPMBI HITH COICPKaHUs Traiora
K> VYMmenue | K121  Omnpenenste 3agady KoMMyHHKanumu W B | Opranuzanus
OCO3HAHHO COOTBETCTBUU C HEW OTOMPATH peUEBbIE CPEACTBA yueOHOro
HCI0JIb30BATh K122 OtOuparh ¥ UCHOJIBb30BaTh PEUEBBIE CPEICTBA B | COTPYAHUYECTBA
peudeBble npouecce KOMMYHUKALMU C JPYTUMU JI0IbMU (auaior B | Jluckyccus
CpeacTBa B | mape, B MaJIOM Tpymre u T. 11.) Keiic-meron
cootBercTBUU C | K123 [lpencraBisats B ycTHOU miM nucbMeHHOUM dopme | JlebaTbl
3agadent Pa3BEPHYTHIN TUIaH COOCTBEHHOU JCSITEIHHOCTH VYuebHo-
koMMyHHUKaMK | K124 CoOitoaTh HOpMBI TyOJIMYHON peun, perjiaMeHT B | IO3HaBaTeNIbHbIE
JUI BBIPQ)KEHUS | MOHOJIOTE€ M JUCKYCCMM B COOTBETCTBUM  C | (yueOHO-
CBOMX YYBCTB, | KOMMYHUKAaTHBHOM 3a7aueit MpaKTUYECKUE) 3a7aun
MBbICIIEN u | Kios BrickazpiBaTh ¥ 00OCHOBBIBAaTH ~ MHEHHE | HA KOMMYHUKAIIHIO
noTpebHocTel | (Cy)K/IEHHuE) U 3arpalinBaTh MHEHUE TapTHEpa B paMKax | YueOHO-
TUIs anora HCCIIeI0BaTeNIbCKast
mnannpoBanua | Kioe IlpuHumare pemieHue B XOJ€ JOHAJIOTa | | JEATEIbHOCTH
U PEryjsiuH | COTJIacoBbIBATh €ro ¢ COOECETHUKOM
CBOEN K127 Co3pmaBaTh THCBMEHHBIC «KJIMIIUPOBAHHBIEY» U
NEeSITeNIbHOCTH; | OpUTMHAJIbHBIE TEKCTBI C MCIOJIb30BaHUEM
BIIaJICHUE HEO0OXOIMMBIX PEUEBBIX CPEJCTB
YCTHOM u | K128 Vicnone3oBaTh BepOalibHBIE CpeACTBa (CpeacTBa
MUCbMEHHOM JIOTUYECKOU CBSA3M) JUIS BBIACICHUS CMBICIOBBIX OJIOKOB
peusbio, CBOETrO BBICTYIJICHUS
MoHoJsiorudecko | K129 Hcrmonp3oBaTh HeBepOambHBIE CpEACTBA WIIU
W KOHTEKCTHOH | HarjsiHble MaTepuaibl, MOArOTOBIEHHbIE/OTOOPAHHBIE
peubio MO0/ PyKOBOJICTBOM YUUTEIISI
(kommyHuKanus | Ki210 Jlenatb OLleHOYHBIM BBIBOJ O JOCTHXKEHUU LEIH
) KOMMYHHUKAIIUM HEMOCPEACTBEHHO IOCJE 3aBepLICHUS

KOMMYHHUKATUBHOTO KOHTaKTa M 000CHOBBIBATh €TI0
K3 K31 llenenanpaBieHHO wuckath U ucnonb3oBath | [Ipumenenune UKT
®opmupoBanue | ”HGOPMAIMOHHBIE  PECypChbl, HeoOXoauMble Ui | YueOHO-
u pa3BUTHE | pellieHUs] y4eOHbIX U MPAKTUYECKUX 3a]lad C OMOIIbIO | TO3HABATEIbHbBIE
kommneTeHTHoCT | cpenctB UKT (yueOHo-
u B obnactu | K132 BeiOupars, CTpOUTHh U KCIOJIB30BATh AJCKBATHYIO | IPAKTUUYECKUE) 3a1a4u
UCIOJIb30BaHUs | UHQOPMAIMOHHYIO MOJeNlb JJIsl TepeJadyd CBOUX | Ha UCIIOJIb30BaHUE
nH(OPMALIMOHH | MBICNIEH cpeacTBaMu ecTecTBeHHBIX u (opmanbHbix | UKT mis o6yuenus
o- SI3BIKOB B COOTBETCTBUHU C YCIOBUSIMH KOMMYHHUKAIuu | MeToa mpoeKkToB
KOMMyHHKaIMo | K133 Bbiaenarts WHPOpPMAIMOHHBIA acHeKT 3aaadyd, | YueOHO-
HHBIX ONEpUpOBaTh  JIaHHBIMM,  MCIIOJIB30BaTb  MOJIENb | UCCIIENOBATEIbCKAs
TEXHOJIOTUI pelIeHus 3a1a4n JEATEIIBHOCTD
(UKT- K134 Hcnonb3oBaTb  KOMIBIOTEPHBIE  TEXHOJIOTMH
KOMIIETEHTHOCT | (BKIFOYast BBIOOD aJIeKBATHBIX 3a/aye
b) MHCTPYMEHTAJIbHBIX MPOTPAMMHO-AIIAPATHBIX CPEICTB

U CEepBUCOB) Uil peleHUs WH(POPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX Y4eOHBIX 3a/a4, B TOM YHCIIE:
BBIYMCIIEHUE, HAITMCAHHE [TMCEM, COUMHEHNH, T0KIIA]I0B,
pedeparoB, cozlaHle MPE3eHTALMN U JIp.

K135 Vicnionp30BaTh HHGOPMALIHIO C YYETOM 3TUYECKUX
U TIPAaBOBBIX HOPM
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K136 Co3nmaBath MH(MOpPMAIMOHHBIE PECYPCHl PAa3HOTO
TAMAa ®W Ui pa3HbIX ayAUTOpUN, COOMIOAATH
UHPOPMALMOHHYIO TUTHUEHY 5 IpaBuia
MH(POPMAMOHHON O€30MTaCHOCTH

1.3. IIpeaMeTHBIE IIAHUPYEMbIe Pe3yJIbTATHI

Paznen (Tema)

IIpenmeTHbIe pe3yJibTAThI

®opMbI KOHTPOJISI

NPOrpaMmbl TeKYyIIero KOHTPOJIst
ycIeBaeMOCTH
BBenenue 2 gaca
BBenenue OO0yyamuiicss HAYYUTCs
8 kuacce pacKpbIBaTh CMBICTT xumuyeckux — nousatuid | [lpakruyeckas
2 yaca «BEIIECTBOY», «(PU3HUECKOE TEIION pabora Ne 1
JIaTh OINPENICIICHUE HAYKE «XUMUSD) «JTaboparopHoe
cobTI0NaTh NpaBWIa 0Oe30omacHON pabGorsl mpu | 000pyHOBaHHE u
IIPOBEJICHUU OTIBITOB IpHUeMbl 0OpaIICHHS C
HUM. IIpaBuna
Oe3omacHOl paboOThI B
XUMHUYECKON
J1a00paTOpHM»

Pa3nen 1.BemecTBa 1 XMMHYeCKHE ABJICHHUSA C O3HIUH ATOMHO-MOJICKYJISPHOT0 YYCHHUS

43 yaca

1. XumMuueckue
3JIEMEHTDI
U BelllecTBa
B CBETE
ATOMHO-

OOyuaommiicss HAY4YUTCs

PACKPBIBATE CMBICII OCHOBHBIX XUMHUYCCKUX MMOHATHM
«aTomM», «MOJICKYJay, «XUMHUYECKUH QJICMCHT»,
«IIPOCTOC BCIICCTBOY», «CJIOXKHOC BCIICCTBO»,

HCII0JIb3YS 3HAKOBYIO CUCTEMY XUMUHN

TepMHHOJIOTHYECKH I
nukTanT Nel




MOJIEKYJISIPHOTO
y4yeHHs.
8 kiacc
10uacos

pa3nu4aTh XUMHYECKUE U (U3NICCKHUE SIBJICHUS JlabopaTropnas
padora Nel
«Duznueckue u
XUMUYCCKHUE
SIBJICHUSL.»

Ha3bIBaTh XUMHYECKUE DJIEMCHTEI u | Camocmosamenvhas

Xapakmepuzoeamv UX Ha OCHOBE NONOMCEHUs 6 | paboma Ne 1 no meme

Ilepuoouueckoii cucmeme « XUMHUYECKUE

OTIPENIETISATh COCTaB BEIIECTB M0 UX (hopmynam aneMeHTsl. [IpocTeie u
CIIOJKHBIC  BEIIECTBA.

pacKpblBaTb  CMBICA  OCHOBHOTO  XMMMYECKOTO | BajieHTHOCTDY

TOHSATUS  «BAJIEHTHOCTH», HCIOJIb3yS 3HAKOBYIO

CHUCTEMY XUMHUHU

pasviAcHaAmb  uH@opmayulo,  KOMopyilo — Hecym

XumudecKkue 3HaKu, hopmyvl U ypaeHeHUs:

BBIYUCIIATE  OTHOCUTEIBHYIO  MOJIEKYJISIPHYIO U

MOJISIPHYIO MacChl BEIIECTB

BBIYUCIISTH MAaCCOBYIO JIOJTFO XUMHYECKOTO dJIEMEHTA

1o hopMyIIe COeTUHEHUS

ONpENENATh  BAJCHTHOCTh artoma djeMeHTa B | KoHTpoabHas

COEIUHEHUIX padora Ne 1mo Teme

COCTaBJIATh (GOPMYITBI OMHAPHBIX COECAMHEHUHN «XUMHYECKHE

xapakmepu3oeambo noaooicenue  Memaniios u | JICMCHTHI M BCIICCTBA

Hememannos & Ilepuoouueckoti cucmeme s1emenmos, | € TO3UIUH  aTOMHO-

CmpoeHue ux amomos8 U Kpucmaiios, obwue | MOJIEKYIAPHOIO

Qusuueckue u xumuiecxkue c8oLcmeda yaCHUA»

OIIMCHIBATH CBOMCTBA TBEPABIX, KUIKHUX,

ra3000pa3HbIX BEIIECTB, BBIACNSAS UX CYIIECTBEHHbIE
MIPU3HAKH

Kaaccugpuyuposams npocmoie
HeMemaJsvl, O1a20poOHbLE 2A3bl)

(memannoi,

BBIYMCIISITH  KOJIMYECTBO, MacCy BEIIECTBAa IO
KOJMYECTBY, MAacCe€ pPearecHTOB WU IPOJIYKTOB
peakuu

npUEOOUmMs NPUMEPLL MECHOPOHCOEHUIL NOIE3HBIX
UCKONAeMvlX 6 pecuoHe, NOKA3bleamyv  poJib
AHMPONO2eHH020  (hakmopa 6  3azpA3HEeHUU
OKpyscarouieil cpedvl npeonpuamuamu Ypana

O6ylmiomuﬁc;l noJayuum 603M0NHCHOCHb HAYUUMBCA

Xapakmepuzoeams euiecmsa no cOCmaegy, CMpoeHuo
u ceoticmeam, VCMAaHABIUBAMs NPUYUHHO-
creocmeentole cea3U MedHcoy OaHHbIMU
XapakmepucmuKamu 6eujecmea

OCO3Haeambv 3HA4YeHue mnmeopenmuvecKux 3HAHUU 1O
XUMUU 0715 I’lpaKI’I’IZ/FtQCKOlZ oesamenbHOCmu 4eno06exd

npuEOOUmMs NPUMEPBL GNUAHUA PAOUOAKMUGHBIX
U3JIYYEHUIl Ha JHCUGble OPZAHUZMbBL HA npumepe
Apxanzenvckoiu oonacmu

Xapakmepuzoeanms 6eujecmad no COCmagy, CMpOeHu
u ceolicmeam, VCMAaHasIUBams NPUYUHHO-
Cne0CcmeeHHble C6513U MedHcoy OQHHBIMU
XapaKmepucmuKamu 6eujecmed




3HAHUA oA
noseoenus 8

UCNONb308amMb  NpUOOpemenHble
9KONI02UHECKU 2PaAMOMHO20
OKpYyorcalowell cpede

00bEKMUBHO oyerHueanlsb uHQbOPMCZLﬂ/HO 0 eeujecmeax
U XumudeckKkux npoyeccax

0CO3HABAMb 3HAYEHUe MEeOPEeMUYecKUx 3HAHUL No
XUMUY OJis1 NPAKMUYECKOU 0essmelbHOCMU Yel08eKd

paziudams Xumuyeckue 00vbekmol (8 cmamuke):

— XumuyecKkue 31eMeHmyl U nPocmble 8eujecmasd

— Memannbl U HeMemdallvl U XapaxKmepuzosamb
OMHOCUMENbHOCMb — NPUHAONEHCHOCMU — MAKUX
00beKmMos8 K Mot Ul UHOU epynne

cpasnusams npupoonwvie ocovennocmu Ixcnozo
Ypana u ycnosua gopmuposanus u coxpanenus
none3nvix uckonaemvix na FOxcnom Ypane

2. XumMn4ecKue
peakuuu.
3aKOHBI
COXpaHeHHs
MACChI 1
JHEPIruu.

8 kiacc
8 uacos

OOyuaromuiicss Hay4YnTCs

pacKkpbIBaTh CMBICI 3aKOHOB COXpaHEHHs Mmacchl | Camocmosmenvhan

BEILIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO- | paboma Ne 2

MOJIEKYJIIPHOW TEOPHUH «XHUMHUYECKUE

COCTaBIISATh YPaBHEHUS] XUMUYECKUX PEaKIUil YpaBHEHUS. Turbr
— XUMHYECKHX

PackpIBaTh CMBICT OCHOBHBIX XHMHHYECKHX TOHATHH | ooor sy,

«BAJIEHTHOCTDBY, «XUMHUYECKAsl PEAKIHs», UCIIONb3Ys

3HAKOBYIO CUCTEMY XMMHHU

OTIPEACIIATh TUI XMMUYECKUX PEeaKIUN

Ha3bIBAaTh IPU3HAKHU U YCIOBUS IPOTEKAHUSA U npe

KpauwjeHuss XAMAYECKUX peaKkui

KIaccu(UUUPOBaTh  XUMHUYECKHE  pEaKIUH 10

Pa3IUYHbBIM IPU3HAKAM

BBIABJIATh  NPU3HAKH,  CBUJETEJIBCTBYIOIIME O

IIPOTEKAHUN XMMHUYECKON PEaKLUU IIPH BBITIOJIHECHUH

XMMHMYECKOTO OIIbITa

pacKpblBaTh CMBbICI HOHATHH «TemaoBoil 3¢ddexr

peaKIMUY», «KMOJISIPHBIA 00bEM»

npueooumsu npumepul nPaAKmMuuecKko2o

UCNOb306AHUA XUMUYECKUX SHAHUTL 0 XUMUYECKUX

ABNEHUAX U 3AKOHAX

(c yuemom Apxanzenvckou oonacmu )

H0JIb30BaThCs  JIabopaTopHbIM oOopyznoBanueM u | JlabopaTopuas

OCYJI01 padora No2

coOmonark mnpaBuwia Oe3zomacHo paborel mpu | «IIpusHaku

IIPOBEJICHUH OIBITOB IIPOTEKAHUS

XUMHUYECKUX
peaxkuuin)
BBIUUCIIATH KOJIMYECTBO, 00BEM MM Maccy BemiecTBa | KonTpoabHas
O KOJIMYECTBY, 00bEMy, Macce peareHToB wwiu | padora Ne 1

IMPOAYKTOB pCaKINN

Obyuarowuiica noayyum 603MoOHCHOCHb HAYUUNIbCA

OCO3Haeambv 3HAYeHUe nmeopemuvecKux 3HAHUL NO
Xumuu 0ns npaKmuquKOL? oessmelbHOCMU Yel06eKd

COOMHOCUMDb.
— 9K3omepmudecKue peaKkyuu u pedkyuu coOpeHus




Kamaiumudeckue u qbepmeHmamueHbze peakyuu

00BACHAMb U OUEHUBAMb POIb KAMATUIAMOPOE 8
mepMuuecKoll 00pabdomke Memasnoe u cniagos Ha
npeonpuamuax Apxanzenvckoil odnacmu

npo8oouUms pacuemsl NO XUMUUECKUM GOopMyram u
VDABHEHUAM.:

— N0  HAXoMHCOeHuro 00U BblX00A NPOOYKMA
peakyuu  nO  OMHOWEHUI0 K  meopemuyecKu
B03MOINCHOMY,

- 10 MEPMOXUMUYECKUM YPABHEHUIM PeaKyuu

OO0yuaromuiicss Hay4YnTCs

3. Metoambt XapaKTepU30BaTh OCHOBHbIE MeTOJbl To3HaHus: | JlaGopaTopHasi
xumuu 8 kjacc | HaOmIOAEeHME, U3MEPEHHE, SKCIEPUMEHT, | padoTaNe 3
2 yaca MooenuposaHue «OmnpeneneHue pH
pacno3HaBaTh OMNBITHBIM IIYTEM PAaCTBOPBI KMCIIOT U | PACTBOPOB  KHUCJIOTBHI,
ieoued Mo M3MEHEHUIO OKPACKH MHIANKATOpa IIEJI0YN U BOJBDY
MMOHUMATh XUMHUYECKUH SI3BIK (TEPMUHBI,
Ha3BaHMsl, 3HaKU, GOPMYIIbl, ypaBHEHHUS]).
BemecTBa B OKpy:Kaoieil HAC NPUPO/IEe U TEXHUKE
6 yacos
4. BemecTBa B OO0yyamuiicss HAyYUTCs
OKpY:Kalleil | OnpeensTh YUCThIE BEIIeCTBAa U CMECH. IIpakTH4eckas
HaC npupoae u padora Ne 2
TeXHHKe Ounctka
8 kuace 3arpsiI3HEHHOMN
5 uacos TOBAPEHHOM COJIN
PacKpbIBaTh CMbICI MOHITHS «PAaCTBOP» IpakTHyeckas
OIPEENIATh KOHIIEHTPAIIUIO PACTBOPOB. padora Ne 3
HaXOJUTh MacCOBYIO JI0JIF0 paCTBOPEHHOTO BemiecTBa | «PacTBopumocTs
B pacTBOpe BEILIECTB)
MPUTOTOBJISATH PACTBOPHI C OMIPEACIICHHON MacCOBOM IIpakTHyeckas
JI0JIEH PACTBOPEHHOTO BELIECTBA pabora Ne 4
coOnroaaTh mpaBuia 0e30MacHOi paboThI IPU «[Ipurorosienne
MIPOBEJICHUH OTIBITOB pPacTBOPOB  3aJaHHOMU
M0JIb30BaThCA J1A0OPATOPHBIM 000PYAOBAHUEM U KOHIECHTPALHN»
Camocmoamenvnasn

1( 16} %1 (V)

paboma Ne 3 «
PactBoprl. MaccoBas
JI0JIsI  pacTBOPEHHOTO
BEILIECTBA)

Odbyuarowuiica nOayYuUm 603MOHCHOCHb HAYUUNbCA

onpedeﬂﬂmb pacmeopumocms seuecmse 6 go0e

6.ITonsiTHE O
razax. Bosayx.
Kucaopon.
I'openue
8 kaacc
7 wacos

OOyuaommuiics HAYYUTCS

PackpsITh cMbIca 3akoHa I'eit-JIroccaka

PAaCKPLIBATH CMBICII 3dKOHA ABOF&,I[pO

BBIUUCIIATH KOJUYECTBO, 00bEM MJIM MacCy BELIECTBA
10 KOJHWYECTBY, OOBEMY, Macce pPEeareHTOB WM
IIPOJIyKTOB pEaKIUu;

Camocmosmenvuan
paboma Ne 4 o Teme
«[Tousite o razax»

XapaKTCpPU30BaTh (bI/IBI/I‘-ICCKI/IC u XUMHUYCCKUEC
CBOMCTBA IPOCTOIr0 BCHICCTBA KHUCJIOPOJA,

IIpakTuyeckas

padora NeS




MOJTy4aTh, COOMPATH KHCIOPOJT

u3yuums  HYMU  ROJYUEHUA  KUCOPOOa
npeonpuamuax Apxanzenvckoil odnacmu

Ha

pacmo3HaBaThb OMNBITHBIM IIyT€M TIa3000pa3zHoe
BEUICCTBO KHCIOPO

coOmonare mpaBwia Oe3omacHOW paboTHI
IMPOBCACHNHU OIIBITOB

pu

NOJIb30BAThCS  JIAOOPATOPHBIM  O0OPY/ZOBAaHUEM U
oCy10u

«Tomyuenue
KHCIIOPOJla, U3ydeHUe
€ro CBOMCTB)»
KonrpoabHas
padota Ne2. o reMam
«XUMHYECKHUE
peakuuu. BemecrtBa
OKpYyXKarlllue Hac B
npupoge. Ilonstue o
razax»

Odyuarowguiicsa noayuum 03MOMCHOCHb HAYUUMbCA

npogooUms pacyemsl NO XUMUYECKUM DOPMYIaM U
VPABHEHUAM.

— ¢ ucnoavzosanuem npasuna Ieti-/lroccaka 06
00BbEMHBIX OMHOWEHUSIX 24308,

8b108UCAMb U NPOGEPAMb  IKCNEPUMEHMATLHO
2unomesvbl 0 XUMUYECKUX CBOLCMEAXx eeujecme Ha
OCHOBe UX cOCmasa U CMmpoeHus, uUx chocoOHOCmU
gCcmynams 6 XumMuuecKkue peaxkyuu, o xapakmepe u
NPOOYKMAX PA3IUYHBIX XUMUYECKUX PeaKyul

7.0cHOBHDIE
KJIACCHI
HEOPraHU4YecKHX
coeTUHEeHHU M
8 kiacc
11 yacos

OOyuaromuiicss Hay4YnTCs

Has3bIBaTh COCINHCHUA HN3YYCHHBIX KJ1aCCOB
HCOPraHM4YCCKUX BCIICCTB

XapakTepu30BaTh  (PU3MYECKHE U  XUMHUYECKHE
CBOWCTBAa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEIIIECTB: OKCHJIOB, KMCJIOT, OCHOBAaHHUM, COJICH

OTIPENEINATh MIPUHA/JIEKHOCTD BELIECTB K
OTIPEJIeIEHHOMY KJIacCy COEMHEHHM

Kraccuguyuposams cioxcHvle seujecmea (ouHapHvle
COeOUHeHUsl, 68 MOM 4ucie U OKCUObl, a MAaK’ce
2UOPOKCUObL — KUCTIOMbL, OCHOBAHUS, AMPomepHbie
2UOPOKCUOBL U COIUL)

COCTaBIIATH (POPMYIIBI HEOPTaHUYECKUX COCIUHEHHIM
M3YYEHHBIX KJIACCOB

XapaKTCPHU30BaATb (1)I/I3I/I‘IGCKI/I6 u XUMHUYCCKUEC

CBOMCTBA BOJEI

COCTaBIIATh (HOPMYIIbl OMHAPHBIX COCTMHEHUN

XapaKTCpUu3oBaTb B3daUMOCBA3b MCKAY KJaCCaMU
HCOPIraHUYCCKUX COGI[I/IHCHI/Iﬁ

cocmaesjisino ¢0pMlebl OKCUO08 XUMUHECKUX
AJIEMEHMOB8 U COOmMeemMcmeyrouux um eudeKcudog

3anucvléams CMpyKmypHvle opmyivl MONEKYIAPHBIX
coeduneHull U QopmynvHble eOUHUYbl UOHHBIX
COeOUHEHULl N0 BANEHMHOCMU, CMENEeHAM OKUCTeHUs
WU 3apa0am UOHO8

XapaKTCpU30BaTb B3aUMOCBA3b MCKAY KJaCCaMU
HCOPTraHNYCCKUX COE€OUHEHUI

npueOOUMs  NpUMEPbl  MECHIOPOHCOCHUL  PYO
YEPHBIX U UBEMHBIX MEMANN08 8 Apxanzenbckoi
obracmu

TepMHHOJIOTHYECKHU
i aukranr Ne 2 1o
TeMe 1o TEME
«CoennHeHus
XUMHUYECKHAX
AJIEMEHTOBY
JlaGopaTropHas
padora Ne 4
«B3anmMmonencTsue
okcunioB meau(Il) n
LIMHKA C paCTBOPOM
CEpHOMU KUCJIOTHI.
[Tonyuenue
YTJIEKHUCIIOTO ra3a
Y B3aUMOJICHCTBUE
€ro ¢ U3BECTKOBOM
BOJOM.»
JlaGopaTtopHas
pabora Ne 5
«XHUMHAYECKHUE
CBOWCTBA KUCIIOT»
JlaGopaTopnas
padora Ne 6
«[lomyueHnue
HEPacCTBOPUMBIX
OCHOBaHUH U
UCCJIeI0BaHUE UX
CBOMCTB (Ha puMepe
TUAPOKCUAA [IUHKA




Y TUJIPOKCHJIA MEL
CamocrosiTeibHAsIpa
ooraNe 5
«I'eHeTnyeCKas CBSI3b
HEOPraHUYECKUX
coenuneHuit.»u(1l))
KontpoabHas
padora Ne3 o Teme
«OCHOBHBIE KJIaCChI

HEOPraHNYeCKUX

COCIMHEHUIN.
MPOBOJIUTH OTIBITHI, TMOATBEepXKAaromue xuMudeckne | [Ipakruyeckasi
CBOMCTBAa H3YYEHHBIX KJIACCOB HEOpPraHM4eckux | padora Ne 6
BEIIECTB «HccnenoBanme
cobmomaTh TpaBwia Oe30macHOM pabOThl MU | CBOWCTB OKCH/JIOB,

IIPOBCJACHNH OINIBITOB

MOJIb30BATHCSl  JIAOOPATOPHBIM OOOPYIOBAHHEM U
MOCYAO0M

KHCJIOT, OCHOBAHMII»

Odyuarowuiica noayuum 03MOMCHOCHb HAYUUMbCA

8b108UAMb U NPOBEPAMb  IKCNEPUMEHMATLHO
2unomesvl 0 XUMUYECKUX CBOLICMEAx eeujecme Ha
OCHOBe UX cOoCmasa U CMmpoeHus, uUx chocoOHOCmU
gCcmynams 6 XumuuecKkue peaxkyuu, o xapakmepe Uu
NPOOYKMAX pa3NUyHbIX XUMUYECKUX peaKyull

Xapaxkmepuzoeams euiecmsa no coOCmaegy, CMmpoeHuo
u ceoticmeam, VCMAHABIUBAMD NPUYUHHO-
cneocmeertble ces3U MeAHCOY OaHHBIMU
Xapaxkmepucmukamu 6eujecmasd

paziudamos Xumuyeckue 00veKmul (8 cmamuke):

— OpeaHuyecKue u HeOpeaHuyecKue COeOUHeHUs:

— 2UOPOKCUOBL (KUCIOPOOCoOepIcajue KUCiomol,
OCHOBAHUS, ampomephbie 2UOPOKCUObL)

— OKCUObL Hecoeobpaszyrouue u coreodopasyuue
(Kuciomuule, OCHOBHbLE, ampomepHbie)

— cucmemamuyeckue U mMpUBUATbHbIE MeEPMUHbL
XUMUYECKOU HOMEHKAAMYPbl

— 3HAKOBYI0 cucmemy 6 Xumuu (3Haxu u hopmyvl,
UHOEKCbl U  KOd(uyuenmsl, CMpyKmypHvle U
MONEKYIAPHBIE (POPMYIIbL, MONEKYISPHLIE YPABHEHUS

peakyutl, 0003HAYEHUsI CMENeHUu OKUCIeHUsl 8
dopmyne Xumuuecko2o coeOUuHeHUs1)

UCNONL308aMb  NPUOOPEmeHHble  3HAHU Ol
9KONI02UYECKU 2PAMOMHO20 nogeoeHUs. 8
OKpYdicarouell cpede

COOMHOCUMD!

— MemaJlll, OCHOBHbIU OKCUO, OCHOBAHUE, COb

—  Hememalll, KUCIOMHbBIU OKCUO, KUCTOMA, COJlb

— HaxoodcoeHue  91eMeHmMO8 6  npupooe U
NpOMbIULIEHHbIE CROCOObL UX NOJIYYEHUS

ucnojlb3zoeambs I’lpu06p€m€HHbl€ Kro4esble
KomMnemeHyuu npu 6blNOJIHEHUU NPOEKMo6 U yqe6H0-
uccne008amenbCekux 3a0ay no U3Y4EeHrU0 CGOIZCWZG,




cnocob6os NOJIYYEeHUA U paCnO3HABAHUA 6EeUleCnE8

00bEKMUBHO oyerHueanlsb uHQbOPMaLﬂ/HO 0 eeujecmeax
U XumudeckKux npoyeccax

nCcegoOHAYYHOU
pexiame 8

KpUmu4ecku  OMHOCUMbCA K
ungopmayuu,  Hed0OPOCOBECMHON
CPeOCmeax Maccosol UHGopmayuu

0CO3HABAMb 3HAYEHUe MEeOPEeMUYecKUx 3HAHUL No
XUMUY OJis1 NPAKMUYECKOU 0essmebHOCMU Yel08eKd

Paznen 2 XumMnuyeckue 3JIEMEHTHBI, BC€IICCTBA U XUMHUYECCKHUE PCAKIIUHN B CBETE

3JIEKTPOHHOM TEOPHUH
25 yaccoB

8.Ctpoenue
aTromMa
8 kiacc
3 uaca

OO0yuaromuiicss Hay4YnTCs

COCTaBIISAITh CXEMbl CTPOEHHUsI aToMOB nepBbIX 20 B
ITepnonnueckoii cucreme /1. 1. Menneneesa

OnuUCvLIBAMb  CMPOEHUe  AmomMo8  XUMUYECKUX
anemenmos Ne [-20 u 26 u omobpadxcamv ux c
NOMOUBIO CXeM

CamocrosiTeabHas
padota Ne 6 o Teme
«ATOMBI XUMHYECKHX
2JIEMEHTOBY

9.llepuoanueckn
M 3aKOH U
nepuoanvecKas
cucrema /..
MenpaeieeBa
8 kiacc
dyaca

OO0yuaromuiicss HayuYuTCst

Gdopmynuposams Ilepuoouueckuti 3aKkoH, 0OBACHAMD
cmpykmypy U uHgopmayuio, KOMOpPYI — Hecem
Ilepuoouueckas cucmema XuMUYECKUX 3J1EMEHMO8
. U. Menoeneesa

pPacKpbIBaTh CMBICT 3aKOHAa aTOMHO-MOJIEKYJISIPHON
TEOpUU

packpeiBath cMbIci [leproandeckoro 3akoHa

J. Y. MenneneeBa

OOBACHATH 3aKOHOMCPHOCTU HM3MCHCHHSA CTPOCHUA
aTOMOB, CBOMCTB DJIEMEHTOB B npeaciax MajbIxX
IIEPHUOJA0B U I'NNTAaBHBIX IMOAIPYIIIT

XapaKTEepH30BaTh  XUMHUYECKHE  DJIEMEHTBHl  (OT
BOJIOpOJa J0 KaJIbIMs) HA OCHOBE MX IOJIO)KEHHS B
nepuoauueckot cucreme J[.M. MenneneeBa u
0COOEHHOCTEH CTPOCHUS X aTOMOB

TepMHHOJIOTHYECKHU
i aukranr Ne 3 1o
TEeMe «ATOMEI
XHUMHYISCKHIX
3JICMECHTOB)

Obyuarouwguiica noayuum 603MOMCHOCHb HAYUUMbCA

Xapakmepuzoeams 6euiecmsa no cOCmaegy, CMpoeHuo
u ceoticmeam, VCMAHABIUBAMND NPUYUHHO-
crneocmeentble ces3U MeANCOY OaHHbIMU
Xapaxkmepucmukamu 6eulecmasd

OCO3Haeambv 3HA4YeHue nmeopemuvecKux 3HAHUU 1O
XUMUU 0715 I’lpaKI’I’IZ/FtQCKOlZ oesamenbHoOCmU 4eno06exd

npuGOOUmMs NPUMEPHL GNUAHUA PAOUOAKMUGHBIX
U3JIPYEHUIl Ha JHCUGble OPZAHUZMbBL HA npumepe
Apxanzenvckou oonacmu

Crtpoenune
BellecTBA
8 kaacc
7 wacos

OOyuaomuiics HAYYNTCs

PAaCKpBIBATH CMBICII MOHATHUM: «XUMHYECKas CBA3b»,
OJICKTPOOTPULATCIIbHOCTL)>

ONpCHACIIATD BU/J XHMHUYECKOM
HCOPraHNMYCCKUX COCAUHCHUAX

CBA3U B

1/1306pa>1<aTL CXEMbI CTPOCHHA MOJICKYJI BCHICCTB,
O6pa3OBaHHLIX Pa3HbBIMH BUAAMU XUMHWYCCKUX CBs3EH

TepMHHOJIOTHYECKHU
i aukTaHT Ne 4 1o
TeMe «CtpoeHue
BEILIECTBA»
CamocrosiTeJibHast
padora Ne7




ONIpCACIIATD BaJICHTHOCTD aroMa J3JICMCHTA B

COCAMHCHUAX

ONpCAC/IATL CTCIICHb OKHCJICHHUA aTOMa 3JICMCHTA B
COCAMHCHUN

XapaKTEPU30BaTh 3aBUCUMOCTh (PU3UUYECKUX CBOMCTB
BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIETKU

«CtpoeHue
BELIECTBA»
KonrpoabHnas
padota Ne 4 o TeMam
«CtpoeHue aToma.
[Tepuonueckuit
3aKOH. Crpoenue
BELIECTBA»

Odyuarowuiica noayuum 603MOMCHOCHb HAYUUMbCA

npocHO3Uposaniob cnocobHocm seujecmea
NnpoA6ANb OKUCIUMENIbHbLE UIU
80CCMAHOBUMEIbHbBIE CBOUCMBA C yuemom cmenenell
OKUCJIEHUA D/1eMEeHmOoe6, exodﬂu;ux 8 e2o cocmas,

COOMHOCUMD:

— cmpoenue amomd, U0 XUMUYECKOU C8A3U, Mmun
KPUCMALIUYeCKOU peuemKky u pusuyeckue ceotcmea
gewecmaa

€030a6amv MOOenU U cxembvl OJisl peuleHUsl Y4eOHbIX U
NO3HABAMENbHBIX 3a0aY

11.Xumuueckue
peakuuu B cBeTe
3JIEKTPOHHOI
TeOpUM
8 kiacc
11yacos

OO0yuaromuiicss Hay4YuTCsl

ONPCACIIATE OKUCIUTEIb U BOCCTAHOBUTCIIb

COCTaBJIATDH YpaBHCHHA OKHCIIUTCIBHO-
BOCCTAaHOBUTCIIBHBIX peaKquI C nNomoubro Mmemooa
JJIEKMPOHHO2O0 bananca

noKazvleamsy poib AHMPONO2EHHO20 (hakmopa 6
3azpA3HeHuu OKpycarouien cpeonl
npeonpuamusamu FOxcnozo Ypana

KJIaCCU(PUIIMPOBATh  XUMHYECKUE
pa3IMYHbBIM NPU3HAKAM

peakuuu 10

CamocTosiTeJIbHAS
padora Ne 8
«OKuCINTEIIHHO-
BOCCTaHOBHUTEILHBIE
peaKIum»

Odyuarouwguiica noayuum 03MOMCHOCHb HAYUUMbCA

pasiudamos xumuyeckue 00vekmol (8 OUHAMUKe):

—  OKUCTUMENbHO-80CCMAHOBUMENbHbIE PEAKYUU U
peaxyuu oomeHa

— CXembl U YPABHEHUS XUMUYECKUX PeaKyull

npocro3uposambv cnocobHocms eewecmea
npoAe6IANnb OKucaumeslbHble uiu
80CCMAHOBUMENbHbBIE CBOUCMBA C yuemom cmenenell
OKUCJIEHUA D/1EeEMEHMO08, 8X06}1M41/lx 6 eco cocmae

cocmaesjisinob YpPAa6HEeHUA peakum],
coomeemcmeyrouux nocn1e008amerbHoCmu
npeepau;eﬂud HeopeaHUu4YyecKux eeuiecne pas3jluvdHblx
Kjlaccoes

ucnoJjibzoeamos npuo6pemeHHble KJroueesovle
KomMnemeHyuu npu 6blNOJIHEHUU NPOEKmoe6 U y’~l€6H0'
UCCIe008amenbCKux 3a0ay no U3y4eruro CGOﬁCI’I’ZG‘,
cnocoboe NOJIYYeHUsl U pacno3nHasarusl eeujecme

9 kaacce

Paznen 1. Teoperuueckue ocHOBBI XumMuH 17 yacoB

IToBTOpEHUE
9 kjacc
3 uaca

OOyuaromuiicss HAy4YnTCs

XapaKTCPU30BaATh XUMHUUYCCKUC DJICMCHTBI (OT
BOJOpPOaa N0 KaJ'ILI_II/Iﬂ) Ha OCHOBC UX ITOJIOXKCHUS B

JAnarnocruuyeckas
KOHTPOJIbHAsA padoTa




nepuoanueckoit cucreme .M. Menaeneesa u
0COOEHHOCTEHN CTPOCHHSI UX ATOMOB

XapaKTepu30BaTh GU3NUYCCKUE I XUMHUICCKUE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKHUX
BEIIECTB: OKCHUJIOB, KMCJIOT, OCHOBAHHH, COJICH

XapakTepHu30BaTh B3aUMOCBSI3b MEXIY KilacCaMU
HEOPraHUYECKUX COCTMHEHUI

KJIaCCI/I(i)I/IIII/IpOBaTI) XUMHYCCKHEC PCaKIIUU 110
PAa3JIMIHBIM IIPpHU3HAKaAM

Odyuarowguiicsa noayuum 03MOMCHOCHb HAYUUMbCA

Xapaxkmepuzoeams 8ewecmad no cocmaay,
CMPOEHUIO U CBOUCMBAM, YCMAHABIUBAMb
NPUYUHHO-CNe0CMBEHHbLE CEAZU MeHCOY OAHHBIMU
Xapaxkmepucmukamu 6eujecmasd

CcOCmasnsms ypagHeHus peaxkyut,
COOMBEmMCmMEYIOuUx NOC1e008amenrbHOCmu
npespaujenuli Heop2aHUyecKux 6eujecms pasiuyHblx
K1accos

1.XumMuueckue
peakuuu u
3aKOHOMEPHOCTH
HX NPOTEeKAHUSA
9 kaacc
3uaca

OO0yuaromuiicss HayuYuTCsl

Ha3bIBaTh  (aKTOpHI,
XUMHUYECKON peaKIuu

BJIIMAIOIIME Ha  CKOPOCTH

00bACHAMDb U ouernueamsd pojib Kamaiuiamopoe 6

mepmuueckol 00padomke memanioe U cniaeos Ha
npeonpuamuax Apxamnzeavckoil odaracmu
00BACHAMb  GIUAHUE PA3IUYHbIX  (DAKmMopos Ha
CKOPOCMb XUMUYECKUX PeaKyuti

KJIaCCU(PUIMPOBATh ~ XUMHYECKHE  peakluuud 10
pa3IMYHbBIM MPU3HAKAM

BBISIBIISITH ~ MPU3HAKH,  CBHUJETEJIBCTBYIOIIME O

IMPOTCKAHHNHN XUMHYECKOH PE€aKniuun 1IMpu BBINIOJIHEHUHN
XHUMHNYCCKOT'O OIIbITa

Jlmarnoctudeckas
KOHTpOJIbHAs paboTa

JlaboparopHas
padora
«CKOpOCTh
XUMHUYECKON
peaxum

Nel

IIpakTuyeckasn
padora Nel «Bnusinue
pa3INYHbIX (PaKTOPOB

MPOBOJUTH OMBITHI, MOATBEPXKIAIONINE XUMHUYeckue | Ha CKOPOCTH
CBOMCTBa M3YyYECHHBIX KJIACCOB HEOPraHUYECKUX XUMHYECKON
BEILECTB peakuum»
Ooyuarowyuiica noyuum 603MONCHOCHLb HAYUUMbCA
8b108UAMb U NPOBEPAMb  IKCNEPUMEHMATLHO
2unomesvl 0 pe3yibmamax 6030etcmeus pasiuyHblxX
Gaxmopos Ha uzMeHeHue CKOPOCMU XUMUUECKOU
peaxryuu
0CO3HaBaAMb 3HAYEHUe MeopemudecKux 3HaHUui no
Xumuu OJist NPAKMU4ecKol 0esimelbHOCU 4el08eKa
2. PacTBOpbI. pacKpbIBaTh CMBICII TOHSATUH «UOH», «KaTUOH», | CaMocTosiTeIbHAs
Teopus «aHUOHY, «QIIEKTPOJIUTHDY, HEDJIEKTPOJIUTEL, | padoTa
JIEKTPOJUTHYEC | «IJIEKTPOJIUTUYECKAS TUCCOLUALUD, «OKUCIUTENbY, | JlnarHocruveckas
KoM «CTENEHb OKUCIICHUS» «BOCCTAHOBUTEIDY, KOHTPOJIbHASA
AMCCOLMALMH «OKHCIICHHEY, «BOCCTAHOBJICHUE) pabora
9 kaacc PaCKpbIBaTh CMBICII TEOPUU IEKTPOIUTUYECKOMN
JUCCOIMALUN JlabopaTopnas
11 uacos Gdopmynrupoeames  OCHOBHblE NONONCEHUS Meopuu pabora Ne 2
INEKMPOIUMULECKOU OUCCOYUAYUU «B03MOXKHOCTB

OOBSCHATH CYHIHOCTB IIporecca BHCKTpOHHTHqCCKOﬁ
JUCCOoMalli 1 peaKuHﬁ HOHHOT0 OOMeHa

MPOTEKAHUS PEaKIUit
WOHHOIO 00OMeHa»




COCTAaBJIATH ypaBHeHI/ISI BJICKTPOJII/ITI/I‘-ICCKOI\/’I
JIMCCOILMAIIMU KUCJIOT, IIeJIoUei, coeit

cocmaesyisimb  YPAGHEHUA peakuuﬁ c ywacmuem
JIEKMpPOoauUmos 6 MOJNEKYIAPHOM U UOHHOM 8U0AX

COCTaBIIATh TIOJHBIE W COKPAIICHHBIC HOHHBIC
ypaBHEHUS peakinuu oOMeHa

ONpENEeNiATh BO3MOXKHOCTH TPOTEKAHUS PEaKIHi
MOHHOI'O 0O0OMeHa

nokKasoléamsb pOJib AHMPONOZEHHO20 t[)akmopa 6

3a2pA3HeHUl OKpydcarouient cpeowt
npeonpuamuamu F0xcnozo Ypana
8bINOIHAMb 0003HauenHble 8 npozpamime

IKCnepumeHmaol, pacnosnasanto HeopeaHuvyecKue
eeuiecnmea no coomeemcmeyrouuUM nPpUsHaKam

M0JIb30BaThCsl  J1aOOPATOpPHBIM  O0OpYIOBAaHUEM U
MOCyAO0MN

coOmonath mpaBuia 0Oe3omacHOW paboThl  MpuU
IIPOBCJACHUH OIIBITOB

IIpakTuyeckas
padora Ne 2
Pemenne
JKCIIEPUMEHTAIIbHBIX
3a/1a4 110 TeMe
«PactBopsl. Teopus
ANEKTPOJIUTUYECKON
JUCCOLALIAN

Odyuarowuiica noayuum 03MOMCHOCHb HAYUUMbCA

cocmaesiisinb MONEK)IAIPHble U NOJIHblE UOHHbLE
YPABHEHUA NO COKPAULEHHbIM UOHHbIM YPAGHEHUAM

ucnojlb3oeambs npuo6pemeHHble Kro4eesble
Komnemenyuu npu 6blNOJIHEHUU NPOEKNIO6 U yll€6H0'
UCCne008amenbCKux 3a0ay no U3y4eHuIo ceoticms,
cnocobos NOJIYYeHUA U pacno3HasaHUusl 6euiecnis

nposoouns XUMUYECKUL 9KCHEepUMeHnm c
HEeYKOCHUMENbHbIM COOI00eHUeM NPAUl MEXHUKU
bezonacrocmu.

- no VCMAHOBIEHUIO Kayecmeenno20 u
KOIUYECMBEHHO20 COCMABA COCOUHEHUS

— Npu 8bINOJIHEHUU UCCTIE008AMENLCKO20 NPOEKMA
8 OOMAUHUX YCTIOBUSIX

Pazngen 2. Di1eMeHTHI — HeMeTaJJIbI H UX BasKHeHIIue coeIuHeHus

24 gaca

9J1eMeHThbI —
HEMETAJIbI M UX
BaJKHeH e
COeIMHEHHU
9 kJacc

24 yaca

OOyuaomuiics HAY4YHTCH

XapaKTCPpU30BaTh B3aUMOCBA3b MCKAY COCTABOM,
CTPOCHHEM U CBOMCTBAMM HEMETAJIJIOB

XapaKTCPHU30BaATb (bHSI/I‘ICCKI/IC u XHUMHYCCKUC
CBOICTBA IIPpOCTOIr0 BCIICCTBA BOAOPOAa

XapakTepu3oBaTh  (U3NYECKUE UM  XUMHUYECKHE
CBOMCTBA BOJIbI

3azpazHenun ammocgepul Apxanzenvckoi
obnacmu, evloenaAmsv CyujecmeeHHbvle NPUIHAKU
6uooe  3acpaznumenen (¢ yuemom HPIO
Apxanzenvckou oonacmu)

00BACHAMb U OUEHUBAMb POJIb YUEHBIX 6 PA3euUmue
npomvluiiennocmu Apxanzenbckoil 0doacmu

coOmonare mnpaBuwia Oe3omacHoW paboThl MpHU
MIPOBEICHUH OTBITOB

MOJIb30BaThCsl  TaOOPATOpPHBIM  O00OpYIOBAaHUEM U
MOCYAOM

TepMmuHonornuecKkuit
JTUKTaHT

IIpakTuyeckas
padora Ne7
«Tonyuenue
BOJIOPOJA U U3y4EHUE
€ro CBOMCTB)»




MOJIy4aTh, COOMPATH BOJAOPO/T

oasamv 0Owyio xapakmepucmuxy snemenmos VII A
epynnul

COCTABJIATH YPABHCHUA XUMHUUYCCKUX peaKL[I/If/'I

onpedensimb C NOMOWbLIO KAYECMBEHHbIX PeaxKyuil
XJI0pUO-AHUOHBL 8 PACMBODE

coOmonare mnpaBwia 0Oe3omacHOW paboTHI
IMPOBCACHNHU OIIbITOB

pu

M0JIb30BAaThCA  J1a0OPATOPHBIM  OOOPYJIOBAHHEM H
HOCYI[Oﬁ HpOBOI[I/ITI) OIIBITHI 110 HOJIy‘-IeHI/IIO,
COOMpaHUI0 W W3YYCHUIO XUMHUYECKHUX CBOWCTB
COJITHOM KHUCJIOTHI

COCTaBJIATh YPAaBHCHUSA OKHCIHUTCIIBHO-
BOCCTAHOBUTCIIBHBIX peaKquI

NPpUMEHAMb NOHAMUS «OKUCTEHUE» U
«BOCCMAHOBIEHUE) OIS xapakmepucmuxku
XUMUYECKUX CBOUCME eeujecme

pasiuuamb OCHOG6HbBIE MEXHOZEHHbIE UCMOYHUKU

IIpakTHyeckas
padora Ne 8
«lomydeHue coystHOM
KHUCJIOTBl U OIBITHl C
HEW»
CamocrosiTesbHast
padota Ne 9 no
Temam «Boxnopon-
POKIAIOIINMI BOY U
SHepruto. I'amareHsn»

3a2pA3HeHUs ammocghepot Apxanzenbckoii Konrpoaenas
obnacmu, evidensmy cywecmeennvie npuznaxu | Pa00Ta Ne2mo teme
6uoos 3azpasnumeneii (¢ yuemom HPIO «OJeMEHTHI-
Apxanzenvckoii oonacmu) HEMETAJIIBI M HX
BaKHEHIIIHE
COCITMHCHUSD)
COCTaBJISITh YpaBHEHUSA anekTpoautuyeckoi | Ilpakruyeckas
MCCOIMAIINU KUCIIOT, MIeJToUel, coeit padora Ne3 «
BBIUMCIIATH KOJIMYECTBO, 00beM MM Maccy BemniectBa | [lonmydenne ammunaka
M0 KOJWYECTBY, OOBEMy, Macce pEarcHTOB WM | M HU3Yy4€HHE  €I0
IPOJYKTOB PEaKIIUU CBOWCTB
00bACHAMb U OUEHUBAMb POJIb YUEHBIX 8 PA3GUMUE
npomvluLienHocmu Apxanzenbckoi odoacmu IMpakTuyeckas
I'paMOTHO oOpamaTecs C BeIlleCTBAMHA B | padora Neq
TIOBCEIHEBHO KU3HU «[lonyuenne oxcuma
cobmonate TpaBmna Oe3omacHoii paGorer mpm | yriaepoxa  (IV) m
IIPOBEACHUHU OIIBITOB U3y4CHUC €ro
CBOWCTBY

M0JIb30BaThCA J1a0OPAaTOPHBIM  OO0OPYIOBAaHHEM H
IIOCYJI0U

Obyuarouwguiica noayuum 603MOMCHOCHb HAYUUMbCA

gvl0gUcAMb U NPOGEPSAMb  IKCHEPUMEHMATLHO
2Unomesvl 0 XUMUYECKUX CEOUCMEax 6eujecme Ha
OCHOBe UX cOoCmasa U CMpoeHusl, Ux CnocoOHOCmu
gcmynams 6 XuMudecKkue peakyuu, o xapakmepe u
NPOOYKMAX PA3TIUYHBIX XUMUYECKUX PeaKYUll

OCO3Haeambvp 3HA4YeHUue meopemuvyecKux 3HAHU NO
umuy Os I’lpaKI’I’IZ/FtQCKOlZ oesamenbHOCmuU 4eno06exd

anraiulupoeams cocmae 300Hblxpecypc03 pecuona u

OCHO6HbBIE ~ MEXHO2eHHble  3azpA3HUmMeENnu  Ha
meppumopuu Apxanzenvckoii od1acmu

NPOCHO3UPOBAMNY cnocobHocmb gewecmsa
npos6IAMb OKUCIUMenbHvle unu




80CCMAHOBUMEIbHBIE CEOLICEBA C yuwemom cmenenetl
OKUCJIEHUS D]1EMEHMO0E, 6x00;m;ux 6 e2o cocmaes

cocmaegnams VpasHeHus peaxyu,
COOMBEemcmeyouux nocnedo8amenbHOCmu
npespaujenuli HeopeaHuyecKux 6eujecms pasiuyHblx
K1accos

evldenamsy  CyujecmeeHHvle OanvHeonocuyecKue
ceoiicmea 800HbIX pecypcoe Ha FOxcnom Ypane

UCNOIb306AMb npuobpemenHuvle KIoyegble
KOMRemenyuu npu 8blNOJIHEHUU NPOEKMO8 U Y4eOHO-
UCCe008amenbCKux 3a0ad no U3VYeHuro CEOUCMS,
cnoco606 Noayuenus U pacno3HA8AHUS BeUeCme

00bEeKMUBHO oyerueanbsb UHd)OpMal/ﬂ/HO 0 seujecmeax
U Xumudeckux npoyeccax

OCO3Haeambv 3HAYeHUue meopemuvecKux 3HAHUU 1O
Xumuuy 01 npakmuqecmd 0esmenbHOCmU Yen08exd

8b1A61AMb npupoonsvie ocobennocmu
Apxanzensvckoii 061acmu u ycioeus popmuposanus
u coxpamnenus npupoouvix 00vekmos na FOxcnom
Ypane

€030a6amv MOOenU U cxembvl OJisl peuleHUsl Y4eOHbIX U
NO3HABAMENbHBIX 3a0aY

onpeoensims UCMOYHUKU XUMUYECKOU UHpopmayuu,
npeocmasisimes CNnUCOK UHGOPMAYUOHHBIX Pecypcos,
8 MOM uucie U Ha UHOCMPAHHOM S3blKe, 20MOSUMDb
UHGDOPMAYUOHHDIL NPOOYKM U NPE3EHMOBANb €20

NOHUMAMb Heobx00uMocmy coo00er s
npeonucanuil, npeonazaemvix 6 UHCMPYKYUsX Nno
UCNOIL30BAHUIO JIEKAPCME, CPEOCmE ObIMOBOU XUMUU
u op.

Pazpen 3. MerajLibl
12 yacoB

Metamiabl
9 kJjacc
12 wacos

OO0yyamuiicss HAYYUTCs

XapakTepu3oBaTb B3aUMOCBA3b MEXKAY COCTAaBOM,
CTPOCHHUEM U CBOMCTBaMH METAJIJIOB

ONHUCKLIBATh CBOMCTBA TBCPAbIX BCHICCTB, BBIJACIIAA UX
CYIICCTBCHHBIC ITPU3HAKN

npueOOUmMs  NpuUMeEPbl  MECHOPOHCOCHUI  PYO
YEPHBIX U UBECMHBIX MEmailoe 6 ob0aacmu,
npouzeoocmea  4Yyyna U cmanu, YGEMHOIU
Memannypzuu ¢ Apxanzenvckoil obnacmu

oasamv 06wyio xapakmepucmuxy snemenmos I, 11, A
2pynn U 006pA308aHHLIX UMU NPOCBLIX Geujecmes U
BAJNCHEUUUX COeOUHEHULl (CmpOoeHUe, HaXodCOeHUue 8
npupooe, noiydenue, Quzuueckue U XuMmuiecKue
ceolicmaa, npumenerue)

ONnucsvleamb KOppOo3uio memaiiloe U cnocobwl 3aujumal
om Hee

paznuuamy 2uopo-, NUPo- U INEKMPOMEeMaiiypeuro u
UTIOCMPUPOBAMb  UX NPUMEPAMU  NPOMBIULTIEHHBIX
cnocob08 noyueHus Memaiios

TepMHUHOJIOTMYECKH I
JTUKTaHT

COCTABJIATH YPABHCHUA XUMHUUYCCKUX pCaKLII/Iﬁ




XapaKTepU30BaTh 3aBUCUMOCTh (PU3NIECKIX CBOMCTB
BEIIECTB OT THUIA KPUCTAIUIMYECKOW PEIIETKU

COCTABIISITh TIOJIHBIE W COKpAICHHbIC HOHHBIC
ypaBHEHHs PEaKLIUU OOMeHa

ONPCACIIATL OKHMCINUTCIIb U BOCCTAHOBUTCIIb

COCTaBJIATDH YpaBHCHUA OKHCJIUTCIBHO-
BOCCTAaHOBHTCIIbHBIX peaKquI

00bACHAMb U ouenueamsy pojib Yy4€HbIX 6 pazeumue
RPOMbBLUJIEHHOCM U ApxaHZ@fleKOﬁ oonacmu

00DACHAMY U OUEHUBAMb POJIb KAMAIUZAMOPOE 8
mepmuueckol 00padomke memanioe u cniagos Ha
npeonpuamuax Apxanzenvckou odracmu

OTIPENICNIATh BO3MOXKHOCTh MPOTEKAHUS PEAKIIHA
MOHHOTO 0OOMEHa

CaMmocrosTeabpHas
paborta

MPOBOJIUTH peakuuu, MO ITBEPIKIAF0IINE
Ka4eCTBEHHBII COCTaB Pa3JIMYHBIX BEIIECTB

coOmonath mpaBuia Oe3omacHOW paboOThl  MpuU
IIPOBCJACHNUH OIIBITOB

MOJIb30BaThCSI  JIAOOPATOPHBIM OOOpPYIOBAHHEM U
MOCyAO0M

BblNOJIHANMb 0b03HaAYeHHblIE 6 npozpamme
IKCnepumeHmaol, pacnoznaeantsb HeopeaHuvecKue
eeuiecmed no coomeemcmeyrouuUM nPpuU3HaKkam

IIpakTuyeckasn
pabora Ne§ «
Pemenue

AKCIIEPUMEHTATBLHBIX
3a7a4 o TeEME
«MeTab»y
KonTtpoabHnasn
padoraNe3 1o Teme
«MeTambsn

Odyuarouwuiica noayuum 03MOHCHOCHb HAYUUMbCA

8b108UAMb U NPOBEPAMb  IKCHNEPUMEHMATbHO
2unomesvl 0 XUMUYECKUX CBOLICMEAx eeujecme Ha
OCHOBe UX cOCmasa U CMmpoeHus, uUx chocoOHoCmu
gcmynams 6 XumuuecKkue peaxkyuu, o xapakmepe u
NPOOYKMAX PA3TUYHBIX XUMUYECKUX PeaKyuil

xapakmepuzoeambsv eeujecmed no cocmaesy, CmpoeHuro

u  ceoucmeam,  YCMAHABIUBAMb — NPUYUHHO-
cedcmeenHtble ce53U MeANCOY OaHHLIMU
XapaKxmepucmuKamu 6eujecmaa

NPOCHO3UPOBAMb CnocobHOCmb sewecmsa
npos6IAMb OKUCIUMEbHbIE unu

60CCMAHOBUMENbHbBIE CBOUCMBA C yuemom cmenenell
OKUCJIEHUA D/1EeEMEHMO08, 8X06}1M41/lx 6 eco cocmae

cocmaesjisinob YpPAa6HEeHUA peakum],
coomeemcmeyrouux nocneoo8amenbHocmu
npe@pau;eﬂud HeopeaHudYeCKux eeujecme pasiudHvlx
Kjlaccoes

ucnoJjibzoeamos npuo6pemeHHble KJroueesovle
KomMnemeHyuu npu 6blNOJIHEHUU NPOEKmMoe6 U y’~l€6H0'
UCCIe008amenbCKux 3a0ay no U3y4eruro CGOﬁCI’I’ZG‘,
cnocoboe NOJIYYEeHUA U pacCnO3HABAHUA 6euiecne

8bIAGNAMb 3AKOHOMEPHOCIU NPUMEHEHUA 2UOPO- U
RUPOMEMANNYPUUECKUX  MEeMmO008  NOJYyUeHUsA
UYBEMHBIX  MEmanioe Ha npeonpuAmMuUAX
Apxanzenvckou oonacmu

00bEKMUBHO oyeHueamos MHgbOpMClI/ﬂ/liO 0 eeuyecmeax
U XumudeckKux npoyeccax

onpeodenams UCMOYHUKU XUMUYECKOU UHGopmayuu,




npeocmasiims CRUCOK UHHOPMAYUOHHBIX Pecypcos,
8 MOM uucie u Ha UHOCMPAHHOM A3blIKe, 2OMOBUNDb
UHGOpMayUoOHHbLIL NPOOYKM U NPE3EHMOBAMb €20

0CO3HABAMb 3HAYEHUe MEeoPemMUYecKUx 3HAHUL No
XUMUY OJis1 NPAKMUYECKOU 0essmelbHOCMU Yel08eKd

ucnojlb3zoeamos npuo6pemeHHble 3HAHUA ons

9KOI02UUECKU 2PAMOMHO20 noeeoenus 8
OKpydfcaroueli cpeoe
UCNOTb308aMb npuobopemenHvle KaOYegble

KOMRemenyuu npu 8blNOJIHEHUU NPOEKMO8 U Y4eOHO-
UCCe008amenbCKux 3a0ad no U3VYeHuro CEOUCMS,
cnoco606 Noayuenus U pacno3HA8AHUS BeUeCme

npo8ooums XUMUYECKU 9KCHEepUMeHm c
HEYKOCHUMENbHLIM COONI00CHUEeM NPABUNl MeXHUKU
bezonacrocmu.

- no VCMAHOBIeHUIO KauecmeenHo20 u
KOIUYECMBEHHO20 COCMABA COCOUHECHUS

— Npu 8bINOJIHEHUU UCCTI008AMENLCKO20 NPOEKMA

— 8 0OMAUIHUX YCIOBUSX

8b108UAMb U NPOGEPAMb  IKCNEPUMEHMATLHO
2unomesvl 0 XUMUYECKUX CBOLICMEAx eeujecme Ha
OCHOBe UX cOCmasa U CMpoeHus, uUx chocoOHOCmU
gcmynams 8 XumMuuecKkue peaxkyuu, o xapakmepe u
NPOOYKMAX PA3IUYHBIX XUMUYECKUX PeaKyull

Pa3znea 4. O0mme cBeneHHusi 00 OPraHMYeCcKUX COeTMHEHU X

Kparkue
cBedeHus 00
OpPraHMuYecKux
BelllecTBaxX
9 kJacc
8 wuacos

OLCHUBATh BJIIMAHHUEC XHUMHUYCCKOI'0 3arpsa3HCHUA
0pr>KaIOH.Ieﬁ Cpcabl HA OpraHM3M 4YCJIOBCKA

I'PaMOTHO O6paH_[aTbCSI C BCIICCTBaAMU B
MMOBCEIHEBHOM JKU3HU

OIIpPCACIATL BO3MOXHOCTb IIPOTCKAHHA peaKI_II/Iﬁ
HCKOTOPLBIX HpeHCTaBHTCHCﬁ OPraHn4CcCKuUX BCHICCTB
C KHUCJIOPOIOM, BOJOPOOOM, METaljlaMH,
OCHOBaHUAMM, IaJIOTCHaAMU

8 yacos

O0yyamuiicss HAYYUTCs
Ha3bIBaTh OpraHMyYeckue BemiecTBa Mo ux Qopmyne: | TepMUHONTOTHUECKUN
MeTaH, 3TaH, ATUJIEH, METAHOJI, 3TaHOJ, IVIMLIEPHH, | AUKTAHT
YKCyCHas  KHUCJIOTa, AaMHUHOYKCYCHas  KHUCIIOTa,
CTeapuHOBAasl KUCJIOTA, OJICMHOBAasl KUCJIOTA, TIII0K03a
onucvleams ceoticmea u npakmuyeckoe sHauenue | CaMoCTOATEIbHAS
U3YUEHHBIX OP2AHUYECKUX 8eUecm8 pabota

Odyuarowuiica nOaYYUm 603MOHCHOCHb HAYUUNbLCA

gvl0UcAMb U NPOGEPAMb  IKCHEPUMEHMATLHO
2Unomesvl 0 XUMUYECKUX CEOUCMEAx 6eujecme Ha
OCHOBe UX cOoCmasa U CMpoeHusl, Ux CnocoOHOCmu
gcmynams 6 XuMudecKkue peakyuu, o xapakmepe u
NPOOYKMAX PA3IUYHBIX XUMUYECKUX PeaKYUll

Xapakmepuzoeams 6eujecmed no COCMasy, CMpoeHuro
u ceolicmeam, VCMAaHABIUBAMb NPUHUHHO-
Cne0CcmeeHHble C6513U MedHcoy OQHHBIMU
XapakmepucmuKam 6eujecmed




00bEKMUBHO oyerHueanlsb uHQbOPMCZLﬂ/HO 0 eeujecmeax
U XumudeckKux npoyeccax

onpeodenams UCMOYHUKU XUMUYECKOU UH@opmayuu,
npeocmasiims CRUCOK UHHOPMAYUOHHBIX Pecypcos,
8 MOM uucie U Ha UHOCMPAHHOM SA3bIKe, 2OMOBUNDb
UHGOpMayUOHHbLIL NPOOYKM U NPE3EHMOBAMb €20

nokazvleamas 3HaueHue 00beKmueHo20
UCcne008anus XumMuyecKoil npoMolitieHHOCHU 0A
KauecmeenHHoz2o MOHUmMOpUH2A cocmosanun
OKpyscaroujeil  cpedvl U YPOGHA  6030€lCmeus
yesi06eKa Ha npupooy

OCO3Haeambv 3HAY€eHUe meopemudecKux 3HAHUU NO
Xumuy 01 npakmuqecmd 0esmenbHOCmU 4en08exd

Pasznen 5. Xumus " :Ku3Hb 2 yaca

Odyuarouwguiica noayuum 603MOMCHOCHb HAYUUMbCA

XUMUS M 5KU3Hb | onpeodesisimb euecmea 8peoHule 015 300P086bsl IIpakTueckasn
9 kJacc ueno8eKa U OKpycaroujell cpeowl. pabora Ne6 «
2 yaca Xapaxmepuzosamo munepanvhvie y0obpeHus MunepanbHbIC
yIAOOpEeHUS»
O0o00menne 3HAHUI 10 XMMHUHM 32 KypPC OCHOBHOM mikoJbl. [loaroroka k OI'J
6 yacoB
O06o0menue OOyuaromuiicss Hay4YnTCs
3HAHMH MO XapaKkTepu30BaTh  XUMHUYeckue sneMeHThl  (oT | CaMocTosATenbHas
XMMHMH 32 KYpPC | BOJIOpOJa 0 KaJlbliMsi) HA OCHOBE MX IOJIOKEHUS B | paboTa
OCHOBHOM nepuoauueckoir cucreme .M. Menneneesa wu
LIKOJIBI. 0COOCHHOCTEN CTPOCHMSI UX AaTOMOB
IToaroroBka Kk | xapakrepu3oBarh  (HU3UYECKHE H  XHMHYECKHE
ors CBOMCTBA OCHOBHBIX KJI4CCOB  HEOPraHHYECKHMX
9 kJjacc BEIIIECTB: OKCHJIOB, KMCJIOT, OCHOBAaHHUM, COJICH
6 uacos XapaKkTepUu30BaTh B3aUMOCBA3b MEXIAY KiaccaMU
HEOPraHMYECKUX COCAMHEHUN
Ha3bIBaTh  (aKTOphl, BIUSIONME Ha CcKopocTh | CaMocToATenbHas
XUMHYECKON peaKinu pabota
00BACHAMb  GIUAHUE PA3IUYHBIX  (Hakmopos Ha
CKOPOCMb XUMUYECKUX PeaKyuti
KJIacCUQUIMPOBATh  XMMHUYECKHE  PEaKIUuu IO
pa3IMYHBIM NPU3HAKAM
BBISIBIISITH ~ MPU3HAKH,  CBHUJETEIBCTBYIOIIME O
NPOTEKAHUU XUMHUYECKON peakluu NP BHITOIHEHUH
XMUMHUYECKOTO OTbITa
MPOBOAUTH OIBITHI, MOATBEPXKAAIONIUE XUMUYECKHE
CBOWCTBA H3YYEHHBIX KJIACCOB HEOPTraHWYECKUX
BEIIECTB
BBIYHUCIISITH MAaCCOBYIO JIOJIFO XUMHUUYECKOTo 31eMeHTa | CaMocrosiTenbHas
1o opmyre coenuHeHus pabota
BBIYMCIISITh ~ MAacCOBYKHO  JIOJIKO  pacTBOPEHHOTO | JlmarHoctuyeckas

BCIICCTBA B paCTBOPC

BBIYHUCIIATHE KOJIMYECTBO, 00bEM HIIH MacCCy BCIICCTBA
10 KOJIMYCCTBY, O6’bCMy, MacC€ PpearcHTOB WU
IPOAYKTOB pCaKIIMU

KOHTpOJIbHast paboTa




noKazvleamy poib AHMPONOEHHO20 (hakmopa 6
3azpA3HeHuu OKpyJcaowjei cpeonl
npeonpuamuamu Ypana

Obyuarowuiica ROIYYUM 803MOHCHOCHb HAYUUNbLCA

8b108UCAMb U NPOGEPSAMb  IKCHEPUMEHMATLHO
2unomesbl 0 XUMUYECKUX CBOUCMEAx eeujecme Ha
OCHOBE UX CcOCmasa U CMpOeHus, uUx ChOCcoOOHOCMU
gcmynams 8 XumMuuecKkue peaxkyuu, o xapakmepe u
NPOOYKMAX pa3IuyHbIX XUMUYECKUX peaKyuil

Xapaxkmepuzoeams eujecmad no COCmagy, CmpoeHuio
u ceolicmeam, VCMAHABIUBAMD NPUYUHHO-
cneocmeettble ces3U MeAHCOY OAHHBIMU
Xapaxkmepucmukamu 6eujecmasd

cocmaesyisinb MOJAEKY/AIPHblE U NOJIHble  UOHHblE
YPABHEHUA NO COKPAULEeHHbIM UOHHbIM YPABHEHUAM




2. Conep:xaHue y4eOHOro npeamera « XuMHsD»

Beenenue

[Ipenmer u 3agaun xuMuu. OcHosHble noHamus u meopuu xumuu. JlaboparopHoe
obopymoBaHue U mpuémMbl obparieHus ¢ HuM. [IpaBuia TeXHUKU 0€30MMaCHOCTH P padoTe B

KaOMHETE XUMUHU.

BemecTBa H XUMHYeCKHE SIBJIEHHS ¢ MO3ULMIA ATOMHO-MOJICKYJ/ISIPHOI'O YYCHUA

XuMHYeCKHue 3JIEMEHThbI U BelieCTBa B CBE€TE€ ATOMHO-MOJIEKYJ/IAPDHOIro y4€HHA. Touamue
«eeugecmeoy 6 guzuxe u xumuu. Ousnueckren xumudyeckue sApieHus. OnrucaHueBenecTs. ATOMBI.
Mounekynbl. XUMHUYECKUE 3JIEMEHTHI: UX 3HAKU U ceedeHusi u3z ucmopuu omixpwvimus. Cocras
BELIECTB. 3aKOH IIOCTOSHCTBA COCTaBa. XuMHUYeckHe QopMmyiabl. DOpMbI CYIIECTBOBAHUS
XMUMHUYECKUX 3ieMeHTOB. I[IpocThle u cioxHble BemiecTBa. lIpocThle BemiecTBa: MeTaUIbl U
HeMeTaiel. OO0Ias XapakKTepuCTHKa METAIJIOB M HeMeTaioB. HekoTopble cBeZieHHs 0 MeTaiax U
HeMeTaliaX, OOYyCIOBIMBAIOIIMX 3arpsA3HEHHOCTh OKpYyXaromed cpensl. Onucanue Haumbosee
pacnpoCcTpaHEHHBIX MPOCTHIX BELIECTB. Hexomopvie ceedenusi 0 MONEKYIAPHOM U HEMOAEKYIAPHOM
cmpoeHuu  geujecms. ATOMHO-MOJIEKYISIpHOE YydeHHe B XuUMUU. OTHOCHUTENbHBIE aTOMHas M
MOJIEKYJsipHasi Macchl. Knaccughuxayus xumuueckux 371eMeHmo8 U OMmKpbimue nepuoouieckozo
3akona. Cucrema xumudeckux snmemeHToB JI. 1. MenneneeBa. Onpenenenue nepuoaa u Tpymnibl.

XapakTepucTUKa JIEMEHTOB M0 WX MoJiokeHuto B [leproandeckoi cucreme. BaneHTHOCTD.
Onpenenenre BaJ€HTHOCTU MO MOJIOXKEHUIO 3yieMeHTa B Ilepumoamdeckoil cucreme. KommuecTBo
BelecTBa. Mosb — eMHMIIA KOJIMYecTBa BemecTsa. MossipHas Macca.

XHuMHYeCKHEe peaKiui. 3aKOHbI COXpaHeHHs Macchl U SHeprum. CylHOCTb, MPU3HAKU U
yCIIOBUS MPOTEKAHUSA XUMHUYECKUX peakuuil. [lpuuumnst u Hanpasnenus llpomexanus xumuuecKux
peaxyuti. TeruioBol 3p(HEKT XUMUYECKUX PEAKIIUNA. DK30-U IHIOTEPMHUYECCKUE PEAKIIUU. 3aKOHBI
coxpaHeHuss maccbl W 3Hepruu. CocTaBlieHHE ypaBHEHUN XUMHYECKHX peakuuid. Pacuérel mo
YPaBHEHUSM XHUMHUYECKUX peakiuil. Tumbl XUMHUYECKUX PpEaKLUUi: pPas3okKeHHs, COCIUHEHHS,
3ameneHusi, ooMena. Ilpumepst peaxkuyuii, npomeKkawwux Ha NpPou3eo0cmee (NPou3eo0cHEo
CEPHOIl KUC/I0mbl) U 8 HCU3HU uesloeeKd. 3akucileHue nous. Peakyuu oomena - uzeecmkosanue,
2uncoeanue noue oonacmu. buocennaa ponv uonoe kanus, Hampus, xaopa u Op. poib UOHO8
6000pooa 6 numanuu pacmenuii. Ucnonvzoeanue okcuooe memaninos, Kak Xxpomoghopoe Oxcuowt
azoma u cepvl — 3a2PAZHUMENU amMmochepul

Metoast xumum. [lonamue o0 Mmemode Kak cpeocmee  HAYYHO2O0 — NO3HAHUSA
OeticmgumenvHocmu. MemooOsi, c8A3aHHble C HENOCPEOCMBEHHbIM  U3YYEHUeM  Beuyecmas:
HabnooeHue, usMepeHue, Onucamue, CpagHeHue, XUMUYecKull dKcnepumeHm. Amanuz u cunmes
gewecms — IKCNepUMeHmalbHvle Memoovl xumuu. Kauecmeenwnwiti u KonuuecmeeHuvlll AHAIU3.
Ilonamue 06 unOukamopax. XUMWYECKUH S3bIK (TEPMUHBI W Ha3BaHUS, 3HaKH, (OPMYIHI,
ypaBHEHHs), €ro BaxHelmme GQyHKIMH B XuUMUYeckoil Hayke. Cnocobwi 6vipadicenus
3aKOHOMEpHOCmel 8 XuMUul (KauecmeeHHbll, KOIUYeCmMEEeH b, MamemMamuieckul, spaguyeckuil).

Xumuueckue onvimol u UsMepeHus, uxX mo4Hocnbo.



BemecTBa B OKpy:Kawlleid HAC MpUPoOJe U TeXHHUKe. Bewecmea 6 npupode: 0CHOBHbIE
c8edeHust 0 eewjecmgeenHom cocmase 2eocghep u kocmoca. Ilowamue o mexnocgepe. Uucrtoie
BELLECTBA U cMecu. [lonamue o 2omozennbix u cemepozennbix cmecsx. CriocoObl pa3/ieleHUs CMECEH.
Ouncrka BemecTs — (UIBTPOBAHKE, NTEPETOHKA (IUCTUILIALNS), BHIMTApUBAHUE (KPUCTAIUTH3AIIHS),
9KCmpazuposauue, xpomamozpagus, 60320HKA. Hoenmugukayus eewecme ¢ HOMOWDBIO
onpedeneHusi memnepamyp niaeienus u xKuneuus. lIpupoonvie cmecu — UCMOYHUK HNOTYYEHUs
YUCMBIX GeUeCcms.

[lonatue o pacTBOpax Kak TOMOT€HHBIX (PH3UKO-XMMHUYECKHUX cHUcTeMax. PacTBopumocTb
BelIecTB. Paxkmopwl, ruAwue Ha pacmeopuMocms meépovix eewjecms u 2azos8. Koagguyuenm
pacmeopumocmu. CriocoObl BEIPKEHUSI KOHIICHTPAIIUU PACTBOPOB: MAcCOBast JI0JIsl paCTBOPEHHOTO
BELLECTBA, MOAApHAas Konyenmpayus. Ilonyuenue sewyecma ¢ 3a0anHvlmu ceoticmeamu. Xumudeckas
mexHnoaocus. TexHocdepa.

3nauenue pacmeopos 0nsi npupoObl U Cerbckoeo Xxosaticmeda. Pacuemvl ¢ ucnonv3osamuem

NOHAMUSL «O05», KO20A UCXOOHOEe 8eulecmio 0aHo 8 8Uoe pacmeopa ¢ 3a0aHHOU MACCo80U 00ell
PACMBOPEHHO20 8eUeCmBa Ul COOEPHCUM ONPEOeTeHHYIO 000 NPUMeCEl.

Ilonsitue o razax. Bosayx. Kucaopoa. I'openue. [lonarne o razax. 3akoH ABoraapo.

Bo3nyx — cmech razoB. OTHOCUTENbHAS TUIOTHOCTh T'a30B. Kucnopoa — XUMHUYECKUH 3JIEMEHT U
npoctoe BeniecTBo. Mcropus oTkpeiTus kuciopoga. Cxema omnbitoB I, Ilpuctim m A. JlaByasse.
[Tonyuenue KucIOpoJa B MPOMBIIUIEHHOCTH U Jlabopatopuu. XUMHUYECKHE CBOWCTBA KUCIOPOJA.
[Ipoueccel ropenust u MeanaeHHoro okucienus. [Ilpumenenue kucnopoaa. KpyroBopot kuciopoja B
npupone. buonozuueckas ponv Kuciopooa 6 Hcugvix op2anu3max.

OcHOBHBIE KJIacChl HEOPraHMYecKux coequHennii. Knaccudukamus HeopraHnueckux
COEUHEHUN

Oxkcunpl. Knaccupukanus. Homenknarypa. ®dusndeckre CBOMCTBA OKCHAOB. XUMHUUYECKHE
cBoiictBa okcuaoB. [lonyueHue M mHpUMEHEHUE OKCUIOB. Jlemyuue 6000poOHble COeOuHeHUs,
Xnopuovl, cyivuosl u np. OKcuoHwvle pyobl pezuoHa (Hceae3HaKu), 2iuna, Keapy ux 3HaueHue.
Okcuovt — 6peonvie 6bIOPOCHI NPOMBIWLTIEHHBIX npeonpuamuil, mpancnopma. Ammuax,
Ceposooopoo 8 OKpy carouell cpeoe pecuoHa

OcnoBanms. Knaccudukamusa. Homenxmarypa. ®usnyeckue CBONCTBA OCHOBaHUM.
[Tonyyenune ocHoBaHMl. XMMHUYECKHE CBOMCTBAa OCHOBaHUW. Peakuus Heltpanuzauuu. Ipumeput
NpUMEHEHUs OCHOBAHUI 6 Oblmy U HA NPOMBIUWLIEHHBIX npeonpuamusax. Kuciorsl.
Knaccudukanus. Homenkinarypa. ®usnyeckue cBoicTtBa KuciotT. [lonyueHue u mpuMeHEHHE
KHCJIOT. XHUMHYECKHE CBOWCTBA KHUCIOT. [lowamue o wxare xuciomuocmu (wkaie pH).
WNunukaropel. U3MeHeHHEe OKpacku MHAUKATOPOB B pa3lIMyHbIX cpenax. Kuciomuuie 00xcou u ux
npoucxoycoenue (Ha npumepe OeamenbHoCmu npeonpuamuii Apxanzenvckou oonacmu).
Ilpumepor npumenenus Kuciom ¢ 0bimy U Ha RPOMBIULIEHHBIX NPEONPUAMUAX

Comu. Knaccugukamus. Homenknarypa. ®dusudeckue cpoiictBa coseid. [lomydeHue u
MIpUMEHEHHE coJield. XUMHUYEeCKHue CBOMCTBa cojeill. ['eHeTnueckas CBsI3b MEXKIy KiaccaMu
HEOPraHUYECKUX COCOUHEHMN. Mecmopooicoenus mpamopa, u3zeecmuaka 6 ApxanzenbcKkoii
oonacmu (Koenzunckoe, bananounckoe, Muacckoe). Conu 6 cocmage MunepaivbHoi 600bl.
Hcmounuku munepanvnoii 600bl 8 Apxanzenvckoit oonacmu.

[IpoGnema 6e30mMacHOrO UCHONB30BAHUS BEIIECTB U XUMUYECKUX PEaKIUii B MOBCEAHEBHON
XKU3HU. TOKCHUYHBIE, TOPIOYME M B3PBHIBOONIACHBIE BelllecTBa. bbITOBas XUMHYECKas rPaMOTHOCTb.

Cocmag 6030yxa Ypanvckozo pecuona, 0CHO8HbIE 3a2pAZHUMENU AMMOCHepbl.



XHUMHYECKHE 3JIEMEHTHLI, BE€IIECTBA U XUMHYECKHUE PCAKINHH
B CBETCE 3.]'[eKTp0HHOI71 TECOPUH

Crpoenne aroma. CtpoeHue atoMa: S1po, 3HepreTuueckuil yposenb. Cocmas sa0pa amoma:
npomonsl, Heumponsl. Mzomonsi. XuMUUECKUM 371€EMEHT — ONpeenEéHHbIN BUua atoMa. Cocmosnue
anekmpoHos 6 amome. CTpOEHUE AIEKTPOHHBIX 000JI0UEK aTOMOB S-, P-31eMeHTOB. OcobenHocmu
CMpoeHus. 9NeKMPOHHLIX 000JI04UeK amomMo8 nepexoonvlx onemeHmos. MecTo »sieMeHTa B
[leproguueckoil CUCTEME U IIEeKMPOHHASL cmpyKkmypa amomos. Paouoakxmusnocme. Ilonamue o
npespawjenuu XumMu4eckux snemenmos. [lpumenenue paouoaxmusHvlx u30monos.

IMepuoguveckuii 3axkoH u Ilepumoamyeckasi cucrema xumuuyeckux 3jiementos /[, HU.
MenaeneeBa. CBoiicTBa XUMHUYECKUX JIEMEHTOB U MX Nepruoanyeckue n3Menenus. CoppeMeHHas

TpakToBKa [lepmonuueckoro 3akoHa. Ilepuonnueckas cucrtema B CBET€ CTPOECHMSI aToMa.
@u3nyecKuil CMbICI AaTOMHOTO (HOPSAKOBOI0) HOMEpa XUMUYECKOTO 3JIEMEHTa, HOMEpa Mepuoia u
IpyNIbl nepuoaudeckoi cuctembl. CeMelcTBa 3JIEMEHTOB (HAa MpUMEpPE IIETOYHBIX METaJIOB,
rajJoreHoB, MHEPTHBIX Ta30B). XapaKTePHCTHKA XHMHUYCCKHX CBOWCTB 3JIEMEHTOB A Tpymm U
nepexoOHblx 2eMenmos N MEPUOJUUYHOCTh UX U3MEHEHUS B CBETE 3JIEKTPOHHOTO CTPOEHUS aroma.
OnexmpoompuyamenbHOCmy  AMoOMO8 XUMUUECKUX 2J1eMeHmos. XapaKTepUCTUKAa XHUMHUYECKUX
JJIEMEHTOB Ha OCHOBe wuX nosoxeHus B Ilepuoanueckoil cucreme. Hayunoe 3snauenue
Ilepuoouueckozo 3akona.

Crtpoenue BewmecTrBa. Banenmmuoe cocmosiHue amomos8 8 ceeme meopuu 21eKmpOHHO20
cmpoenus. Banenmuvie anexmponsi. Xumuueckas cBsi3b. KoBajneHTHas XMMHUYECKas CBS3b U
MexaHu3M e€ oOpa3zoBanus. HemossipHas u mossipHasi KOBaJIeHTHBIC CBs3M. CBOMCTBA KOBAJIGHTHOM
CBSI3U. DJIEKTPOHHBIC U CTPYKTYpHBIE (hopMyIbl BemecTB. MloHHas cBs3b U €€ cBoiicTBa. KatnoHs u
aHuoHsbl. CteneHp okucieHus. Kpucrammueckoe ctpoeHue BeniecTa. Kpucrammueckue pemeTku
— aTOMHAasl, MOHHAs1, MOJIEKYIISIPHAsE U UX XapaKTePUCTUKHU. Xumuueckas opeaHuzayus eeuwecms u
e¢ yposnu. Ilpumepsvt npumenenus OKCcUO08, OCHOGAHUI, Kuci0m, cojeil 6 Ovimy U Ha
npeonpuamuAx 001acmu.

XyuMHUYeCKHEe Ppeaklur B CBeTe JJIeKTPOHHOW Teopum. Peakiuu, mnpoTekaroumye ¢
M3MEHEHHEM U 0e3 U3MEHEHUs CTeNeHH OKUCIIEeHUs. OKUCIUTEIbHO- BOCCTAHOBUTEIbHBIEC PEAKITHH.
Oxkucnurens ¥ BocCTaHOBUTENb. COCTaBI€HUE YPAaBHEHHI OKHUCIUTEIbHO- BOCCTAHOBHUTENIBHBIX
peakuuii. PaccraHoBka ko03((UIIMEHTOB METOIOM 3JIeKTpoHHOro OamaHca. CywHocmv u
KI1accugpurayus XumMuyeckux peakyuti 8 ceeme 3j1eKmpOoHHOU Meopuu.

JlaGopaTopHblie padoThI

JlaboparopHas pabota Nel «Duzndeckre U XUMUYECKUE SIBICHUS.»

JlaboparopHas padota Ne 2 «[Ipu3HaKy MpOTEKaHUSI XUMUYECKUX PEaKIIHii»

Jlaboparopnas pabotaNe 3 «Onpenenenue PH pacTBOpOB KUCIOTHI, MIETOYU U BOIBDY

JlaboparopHas padota Ne 4 «BzaumoperictBue okcuaoB meau(Il) u munka ¢
pacTBOPOMCEPHOM KHUCIIOTHI. [lomydeHne yriekucinoro ra3a u B3auMOJICHCTBHE €0 C U3BECTKOBOM
BOJIOM.»

JlaboparopHas pabota Ne 5 «XuMHUUECKHE CBOMCTBA KHCIOT»

JlaboparopHas pabota Ne 6 [lomyueHue HepaCTBOPUMBIX OCHOBAHUHN U HCCIIEAOBAHUE UX

CBOMCTB (Ha mpuMepe rugpokcuaa nuHka u rujgpokcuaa meau(Il))



IIpakTnuyeckune padoTsl

[TpakTiueckas pabora Ne 1 «JlaboparopHoe oOopyaOoBaHHE U TPUEMbI OOpaIICHUS C HHUM.
[IpaBuna Ge3omacHON pabOTHI B XUMUYECKOH J1ab0paTOpHI»

[Ipaktuyeckas padora Ne 2 «OuncTKa BEIIECTBY.

[Ipaktuyeckas pabora Ne 3 «PacTBOPUMOCTH BEIIECTBY.

[Ipaktuyeckas pabora Ne 4 «IIpurotoBieHne pacTBOPOB 33aHHON KOHIICHTPALIUNY.

[Ipaktuyeckas pabora Ne 5 «IlonmyueHne Kuciopoaa u U3y4eHrue ero CBOMHCTBY.

[Ipaktuyeckas padora Ne 6 «MccnenoBanue CBOWCTB OKCUAOB, KHCIOT M OCHOBaHHII».

9 kJaacc

Teopernyeckue 0CHOBbI XMMHUU

XuMHYeCKHe peaKkluuM, 3aKOHOMEPHOCTH HX NPOTeKaAHHMsl. DHEPreTHKa XHMHUYECKHX
peakumit. Onepeus axkmusayuu. Ilowamue o NPoMeHCYMOUHbIX AKMUBUPOBAHHBIX KOMNIEKCAX.
Tennosoii apdext. Tepmoxummuaeckoe ypaBHeHue. Xumuueckasn kunemuxa. CKOPOCTh XUMHUECKOU
peakuuu. DakTopbl, BIMSAIONIME HA CKOPOCTh XHMHUYECKOW peakuuu. 3aKOH JEHCTBHS Macc.
3asucumocms ckopocmu om ycnosuii npomekauusi peakyuy. Karanuz u xaranuzatopsl. Obwue
C8e0eHUsl 0 20MO2EHHOM U 2emepOo2eHHOM Kamanuze. XUMUYECKOE PaBHOBECHE, GIUAHUE PA3TIUYHBIX
Gaxmopos Ha cmeweHue pasHogecus. Memoo onpedeneHus CKOpOCMU XUMUYECKUX DeaKyull.
Ouepeemuxa u nuwa. Kanopuiinocms 6e1k08, s#cupos, y2neso008.

PacTrBopbl. Teopusi 3jekrTposuTnyeckod auccounmanum. I[lonarue o pactBopax:
oTpejiesieHUue pacTBOPOB, PACTBOPUTEIH, PACTBOPUMOCTb, Ki1acCU(UKaLIHsI paCTBOPOB.

Ilpeonocovlniku 603HUKHOGeHUsE meopuu dnekmpoaumuyeckou ouccoyuayuu. Hoeu C.
Appenuyca, JI. U. Menoeneesa, U. A. Kabnykosa u opyeux y4éuvix.

DIEKTPOIUTHI U HEINEKTPOJIUTHI.

Jlunonvnoe cmpoenue monexynvt 600bl. Ilporiecchl, MPOUCXOIAIINE C ICKTPOIUTAMU TPU
pacIuiaBiI€HUM U PACTBOPEHUHU BEIIECTB B Boje. Poib BOABI B Ipolecce 3IIEKTPOIUTUUYECKON
quccoranuu. Jluccoumanus 3MeKTPOJUTOB ¢ MOHHOM M MOJSPHOM KOBAJEHTHOM XMMHMUYECKOU
cBs3b10. CBoMcTBA MOHOB. Kpucmannocuopamei. TennoBbie SBIEHUS, COMTPOBOXKIAIONINE TIPOIECCHI
pactBopeHnus. Kpamkue ceedeHuso He80OHbIX pacmeopax.

OcHosHble NoNoXdCeHUsl meopul pacmeopos.

CunbHbIe U cnadble AnekTpoauThl. Ctenens aucconuanuu. Koncmanma ouccoyuayuu.

Peakuuu wioHHOr0 OoOMeHa. XMMHUYECKHE CBOICTBA KHCIOT, COJEH M OCHOBAHWH B CBETE
TEOPUU DIEKTPOIIUTUYECKON Tucconuanuu. [ uoponus coneil. Xumuueckue peakyuu 8 ceeme mpeéx
meopuii:  AQMOMHO-MONIEKVIAPHO20 — YYeHUs,  JeKMPOHHO20  CMPOEHUs  amomd,  meopuu
INEKMPOTUMULECKOU OUCCOYUAYUU.

Boaopoa — poxnaommii Bogy W 3HEPruro. Booopoo & xocmoce u Ha 3emne. HoepHvle
peaxyuu Ha Connye. Bonopol — XMMHUUYECKHI 3JIEMEHT U ITpocToe BenlecTBo. [lomyyenue Bogopoia



B 1abopatopuu. M3oTomsl Bogopoaa. duznyeckre u XMMUYECKUE CBOUCTBA BoAopoa. [lpumenenue
6000pooa. IIpoMBIIIITICHHOE TOJIy4YeHHE BOJOPOaa. Booopod — sKonozuyecku uucmoe monaugo u
nepcnekmusbl e2o uchoabsoeanus. OKCua BOJOpoJa — BOJIA: COCTaB, IPOCTPAHCTBEHHOE CTPOEHHUE,
8000poonas cesa3b. DU3NYecKHe U XUMHUYECKHE CBOICTBA BOJABL. M30monmublll cOCMaAg 600bl.
Taoicénas 6o0a u ocobennocmu eé ceoticme. Ilpupoonvle ucmouHuKu numbvesoil 600bl
Apxanzenvckou oonacmu. Cnocoodvl ouucmiu 600bl u 2a3000paA3HbIX 6b1OPOCOE NPOMBLULTEHHBIX
npeonpuamuii Apxanzenvckou odracmu

Ilepoxcuo 6odopooda: cocmas, cmpoenue, c80UCm8ea, NpuMeHeHue

I'anorenbl. l'ajoreHsl — XHWMHYECKHE D3JEMEHTbl M IMpocThle BemiectBa. CTpoeHHe
aTOMOBraJloreHoB. HaxoxneHue rajnoreHoB B mnpupoje. Pusndeckue MU XHMHYECKHE CBOWCTBA
rajioreHoB. [lomyyeHue xyopa M XJIOpPOBOJOpOJa B JIaDOpaTOpUM M IPOMBIIIIEHHOCTH.
XJIOpOBOJOPOHAA KHCIOTA U €€ CBOMCTBA. XJIOPHJIBI — COJIA XJIOPOBOJOPOJHOW KHCIIOTHI.
buonocuueckoe 3mauenu eanocenos. Ilpumenenue 2anoceno u ux coeoOUHeHUll 6 HAPOOHOM

xossaucmee. Peuienue npoonemovt Hedocmamka iooa 8 Ypaibckom pecuone.

J1eMEeHTbI-HeMEeTAJIbl M UX BaKHeH Ime CoeMHCHUA

Oo6mas XapaKTepUuCTHUKA HEMETAJJIOB. XuMHu4yecKkue DJICMEHTHI-

HeMeTaJ'IJ'II)I.PaCHpOCTpaHeHI/Ie HEMCTAJUIMYCCKUX DJICMCHTOB B MPHUPOIC. IlonoxeHne 3JIEMEHTOB-

HeMmeTtaiioB B [lepuonnueckoit cucreme. Hememannuueckue p-snemernmol. OCOOCHHOCTH CTPOCHUS
aTOMOB HEMETAJIOB: 001Me YepThl U paznuyusi. CTeeHn OKUCIEHUS, BaJICHTHbBIE COCTOSIHUSI aTOMOB
HEMETAJJIOB. 3aKOHOMEPHOCTH HM3MEHEHHs] 3HAYeHMH STUX BEJIMYMH B MEpHOJaX U Trpynmax
[lepuoandeckoit cucrtempl. Tunuunable (GOPMBI BOJOPOTHBIX W KHUCJIOPOJHBIX COCAMHEHUI
HEMETaJIOB.

[Ipocteie BemiecTBa- HemeTaibl. OcoOeHHOCTH uX cTpoeHus. dusnueckue CBOICTBa
(arperatHoe COCTOSIHUE, TeMIlepaTypa IUIABICHUS, KUIECHHs, PacTBOPUMOCTh B Boje). [lonsTue
aloTponuu. AsoTponus yriepona, docdopa, cepbl. OOYCIOBIEHHOCTh CBOWCTB aNIOTPOTIOB
O0COOCHHOCTSIMU UX CTPOEHUS; TPUMEHEHHUE aJlJIOTPOIIOB.

XUMUYECKUE CBOWCTBA MPOCTHIX BELIECTB- HEeMETAIIOB. [IpHunHbl XMMHUECKON HHEPTHOCTH
ONaropoJHBIX Ta30B, HU3KOW AKTUBHOCTH a30Ta, OKHUCIUTEIbHBIX CBOWCTB U JBOMCTBEHHOTO
MOBEICHUS CEphl, a30Ta, yIriiepoJa U KPEeMHHsI B OKHUCIUTEIHHO- BOCCTAHOBUTEIBHBIX PEAKIUSX.
OO1ue cBoiicTBa HEMETANIOB U CIIOCOOBI X MOJTYYCHHS.

Bonoponnsie coenvnenus HemeTasioB. @opMbIBOJOPOIHBIX COSTUHEHUI.

3aKOHOMEPHOCTH U3MEHEHUS GU3NYECKUX U XUMHUYECKUX CBOMCTB BOJOPOIHBIX COSAMHEHUN
B 3aBHCHMOCTHU OT OCOOCHHOCTEH CTPOEHHUSI aTOMOB 00Pa3yIOIUX UX 3JeMeHTOB. CBONCTBA BOJIHBIX
pacTBOPOB BOJIOPOJHBIX COCAMHEHUH HEMETaJUIoB. KHCIOTHO- OCHOBHAs XapaKTePUCTHUKA WX
pacTBopoB. Briciirie KUCIOPOIHBIE COENUHEHUS HeMETaTOB. Oxcudvl u 2udpoxcuovl. Mx cocmas,
cmpoeHue, ceoticmaa.

Ioarpynna kucjopoaa u eé TUNU4YHBbIE mpeacTaBuTeaH. OOmas XapaKTepUCTHUKA
HEMETAJUIOB TOATPYIIbI KUCIOPOJa. 3aKOHOMEpHbIE M3MEHEHUs B moArpymnne. Puznueckue u
XUMHUYECKUECBOMCTBA XaJbKOT€HOB — MPOCTHIX BEIIECTB. XaJbKOIE€HUbI, XapaKTep MX BOJHBIX
pactBopoB. buonorndeckue Qpynkuuu xanbkoreHoB. Kucrnopoa u 030H. KpyroBopoT kuciopona B

MIPUPOJIE.



Cepa: ¢pusnyeckne U XUMHUECKHE CBOICTBA. AytoTponus cepbl. [lepexos ammoTponHbIx
¢dopm apyr B apyra.. CoelMHEHHS CEPhI: CEPOBOIOPOI, CYIb(UIbI, OKCHUIBI cepbl. CepHas,
CEpHHUCTas U CEPOBOJIOPO/IHASL KUCIIOTHI U UX COJIM, UX IPUMEHEHUE B HAPOJHOM XO3SIICTBE.
IIpoun3BoCTBO CEPHOM KUCIIOTHI. BOCCTaHOBUTENIBHBIE CBOMCTBA cepoBOoIopoaa. KauecTBeHHas
peakuusi Ha cepoBo1opoA. OKucaumenbHo- 60CCMAHOBUMENbHbLIE C80UCMBA KUCTOPOOCOOEPAHCAUJUX
coeounenuti cepul (IV). OkucIUTENbHBIE CBONCTBA CEPHOM KUCIOTHI. KauecTBeHHas pakius Ha
cynbdar- uoH. [IpuMeHneHue cepHOil KUCIIOTHI.

Kpyzoeopom cepul 6 npupooe.

Ilpouszeoocmeo cepnoini kucnomol 6 Apxanzenvckoit oonacmu. Oxpana okpyscarouieii cpeowl.
Anmponozennste ucmounuku oxcuoa cepuot (IV) 6 ammocgepe Ypana.

Ioarpynna a3ora U eé TUNMYHBIE NpeacTaBuTeIu. OOIMAs XapaKTEPUCTUKA DIIEMEHTOB
noarpynmnsl azota. Ceolicmea Npocmuix 6ewecmes NeMeHmo8 noocpynnsl azoma. BaxHeinmme
BOJIOPOJIHBIC ¥ KHCJIOPOJHBIC COCIMHCHHS DJIEMEHTOB TOJIPYIIIBI a30Ta, WX 3aKOHOMEPHBIC
W3MCHCHUSL.

Hcmopus omxkpoimus u uccie0osanust 21eMeHmos no02pynnvl a3omad.

A30T: pusznuecknue U XUMUYECKHe cBoWcTBa. AMMuak. CTpoeHue, CBONCTBA, 8000pOOHas
CB513b MeHcOy MoaeKyramu ammuara. Mexanuzm obpazosanus uona ammonus. COIa aMMOHUS, UX
XUMHYECKUE cBOMcTBa. KauecTBeHHas peakuusi HAa MIOH aMMOHUs. [IppuMeHeHne aMMuaka u coJsieit
aMMmoHusl. Hcnonvzoeanue ammuaka 6 xonoounvhvlx ycmanoskax 000 «Humapkoy. Conn
ammonusi. Okcuabl azota. Okcuabl azora. Ctpoenme okcuma asora (1), oxcuma asora (1V).
dusnueckue u xumudeckue cpoiictBa okcuaoB asora (I1), (IV) AsorHas kuciora u ee Coid,
npobnema ux cooepicanus 8 CcenbcKoxoszalicmeennol npodykyuu. CocmasseHue ypasHeHul
peakyull e3aumodelicmeusi a30MHOU KUCAOMbl C MEMAAIamMu MemodoM 3AeKMPOHHO20
6anaHca. ®ochop: pusznueckue u xumudeckue cBoiictsa. Coequaenust dpocdopa: oxkcua Gocdopa
(V), oprodochopHas kuciaota u ee conu. Kpyeosopom azoma 6 npupooe.

®dochop kak d>IEMEHT U Kak MmpocToe BemecTBo. Asotponus docdopa. dusnueckue u
XuUMHUecKkue cBoiicta ocdopa. [Ipumenenue pochopa. BomopoaHsie u KUCIOPOIHBIE COSTUHEHUS
dbocdopa, ux cBorictBa. Dochopras kuciora u eé cou. KauecrBenHas peakius Ha pocdar- noH.

Kpyzoeopom gpocghopa 6 npupooe.

Ioarpynmna yraepoaa. OO0miast XapaKTepUCTHKA 3JIEMEHTOB MOATPYIIIBI YTIepoaa.
DNEeKTpOHHOE

CTPOEHHUE aTOMOB 3JIEMEHTOB OJIPYIIIIBI YIIIEPOJia, KX PACIPOCTPaHEHUE B IPUPOIE.

VYrnepon: ¢uznueckue M XMMUYECKHE CBOWCTBA. AJUIOTPOIHUS yriiepoja: anmas, rpadur,
KapOuH, QymnnepeHsl. Ancopouus. Ocrognble 6U0bl MONIUGA 6 pecUOHe. 3anacsl yens 6 odnacmu.
Ilpupooooxpannsie meponpuamusn npu yenedooviue. CoequHeHus yriueposa: okcuasl yriaeposa (11)
u (IV), yronpHas KuciaoTa u ee COlU: Kaabyum, cood, NOmaul, Ux 3HayeHue 8 npupooe U HCUsHu
yenogexka. Cocmae 6030yxa Ypanvckozo pecuona, OCHOGHbBle 3azpA3HUmMENU ammocghepbi.

Mecmoporcoenun uzsecmuaxa, mpamopa (Koenzuncxkoe, baranounckoe).

KpeMHuil 1 ero coenuHeHUs, e2o0 npupoouvie pasHosuoHocmu. CUIMKATBL. 3HayeHue
COeOUHEeHUT KpeMHUS 6 JHCUBOU U HedHcusou npupoode. Tlonamue o cunuxamuor npomMbluUIeHHOCIU.

Mumnepanwt u copuvie nopoosi, cooepircaujue nememannwt na FOxcnom Ypane. 3anacwt epagpuma



6 pecuone. Hcnonv3oeanue Kuciopooa Ha npeonpuamuax Apxanzenvckoi obaacmu.
Cunuxamnuan npomviuiiennocmsy oonacmu (3a600 /KbH, «Kemmayn, Coicepmckuii ghopghoposniii
3a600)

MeTtajuibl

[lonoxxenne  MeTa/NIOB B NEPUOJUYECKONM  CHUCTEME  XHMHUUYECKHX  JJIEMEHTOB
. N. MenneneeBa. Mecmoposcoenusa pyo 4epHbIX U WGEMHBIX MEmanioé Ha meppumopuu
oonacmu. I'uopo- u nupomemanaypecuueckue mMemoovl nOaAYYeHUA YGCMHBIX MEMAl106 (Meou,
YUHKA, HUKeNs) Ha npeonpuamuax ueemuou memanaypeuu Ypana (Kapaoaw, Kotuimoim,
B.Yd¢haneii u op.). Metannel B nipuposie U o0mue crnocoosl ux noxydenus. O0mue (usndeckue
cBoiicTBa MeTaIUTOB. OO0IIHE XUMUYECKUE CBOMCTBA METAJNIOB: PEAKIIMU C HEMETAINIAMU, KUCIIOTAMH,
COJISIMU. DIJIEKTPOXUMHUYECKUH psJl HANIPsDKEHU N MeTauioB. Koppo3us memannos u cnocobst 60pbobl
¢ Heti. Cnaaswl, ux ceoticmea u 3Hadenue. Tepmuueckan odpadomka u 3aKanKa Memanioe u
Ccn1aeoe Ha npeonpusmuax pezuona. llexu canveanuueckux NOKpolmuili HA NPEONPUAMUAX
2opooa («Tennonpuoop»)

[lenoyHble METAIIIBI U UX COSUHEHUS, UX CEOUCMBA U NPUMEHEHUE 8 HAPOOHOM XO035licmeae.
Kanuiinvie yooopenus.

[lenoyHo3eMeNbHbIE METAIIbI U UX COCTUHEHUS, UX CBOUCMEA U NpUMeHeHUue 8 HApOOHOM
xozaucmee. Ilpumenenue uwien104Ho3emMenbHbIX MEMAN108 8 Kauecmee (iocos, CMpoumeabHvlxX
mamepuanos. AnomuHuid. AMQPOTEpPHOCTh OKCHAA W THUIpOKcHAa amoMuHus. Iunk —
ampomepnviit memann, noayuaemwtii na UII]3. Ilpumenenue anwomunua 6 oOvimy u
npomwviuiennocmu. bokcumoewie pyonuku 6 Apxanzenvckoit ooracmu.

Kenezo. CoequHeHus Kene3a U UX CBOMCTBA: OKCHABI, THIAPOKCU LI U con xkeesa (11 u I1I).
Ilpouzeoocmeo uy2yna u cmaiu Ha memanuaypeuueckux 3asooax oonacmu. Hcnonv3osanue
yy2yHa u CMaau 6 0eKopamueHo-npuKki1aonom uckyccmee FOxcnozo Ypana. Hzovimok scenesa 6
OKpyscaroueil cpede. 3naveHue xceneza u €20 coeOuHeHutl 0l NPUpoosl U HAPOOHO20 XO3AUCMEA.
Memannwvl, nonyuaemvie Ha NPEONPUAMUAX PE2UOHA, 0ONACHU UX NPUMEHEHUA (UY2YH, Cmalb
0OAO «Meuen», MMK, Muacc, 3namoycm, Camka; medvb-meman. 3a600vt Kapaoawi, Kotuumoim,
UUHK, Kaomuil, unouii — Y3113 u op.

Oo01mme cBeeHUs1 00 OPraHMYeCKUX COeTMHEHUSIX

IlepBoHauanbHble CBEAEHUS O CTPOEHHM OPTaHUYECKHX BEIIECTB. YTIEBOJIOPOJbI: METaH,
9TaH, nponaH, STUIEH u ayemuneH. Ilopenue yene6000pooos. Kauecmeennvlie peakyuu Ha
HenpedenvHvle coeduHenus. Peakyus Oecudpupoeanusi. AnKamel Kax MONAUGO 6 pecuoHe.
HpupooOHsvle UCMOYHUKU  Y21€6000p0008 HA meppumopuu oonacmu. IKonozuueckue
nOC1e0CMEUA UCHONL306AHUA NOIUIMUTIEHA 6 ObIMY, NPOMBIULIEHHOCIU U CETbCKOM X03AICI e

VIcTOYHMKH YTIeBOJOPOJOB: MPHUPOJIHBINA Ta3, HePTh, yronb. COUpTHl (METAHOJ, STaHOI,
TJIMIEPUH), KapOOHOBBIE KUCIOTHI (YKCYyCHasi KHCIIOTa, aMMHOYKCYCHasi KUCIIOTa, CTeapUHOBAs U
OJIEMHOBAs KUCIOTHI). IIpou3zeoocmeo ankozonvnoit npodykyuu. Toxcuunocme cnupmos. Imanon
— coyuanvnvtit moxcun. Ilpou3eo0cmeo yKcycHoll KUCI0mbl 6 1€COXUMUYECKOM NPOU3EOOCH e

(2. Ama). Kauecmesennas Peaxkyusl Ha MHOcoamomHble CnUpmabl. buonoruyecku BaxHbIE BEIECTBA:



KUPBI, MblId, TIOKo3a, Oenku. Ilonyuenue dcupoé Ha  NPeOnpuUAmMUAX  RUWLEBOI
npomvtunennocmu  oonacmu.  Ilpouszeoocmeo  KoHOumepckux u3oenuil 8  pezuoHe.
Azomcoodepocawue opeanuueckue coedunenus. Amunocpynna. Amunoxuciomsi. Kauecmeennvie
peaxyuu Ha OenxKu.

XUMHUYECKOE 3arPsI3HEHUE OKPY)KAIOIICH CPE/Ibl U €r0 MOCIICICTBHSL.

XuMuA 4 KU3Hb

YesoBek B MUpe BemecTB. Berectsa, BpeaHbIC I 3I0POBbs YECIOBEKA U OKPYIXKArOIIEH
cpenpl. [TonMMepbl ¥ UX 3HAYCHUE B JKU3HHU YEITOBEKA.

Xumus u 300posve.

O0o00menne 3HaHUH M0 XMMHHU 32 Kypc 0CHOBHOM mKoJibl. [Toaroroska k OI'J

[Tepuognueckass cucrema J[.M. MenneneeBa. CrpoeHue atoma W BemiecTBa. Buisl
XMUMHMUYECKUX CBSI3€H U TUIIBI KpUCTAINIMYECKUX peneTok. Knaccudukanus XuMUYECKUX peakiuil mo
pa3nu4HbIM npu3HakaM. CKOpOCTh XHMMHUYECKOW peakiuu. Heopranwdeckne BeliecTBa, WX
HOMEHKJIaTypa U Kinaccudukanus. IIpocTeie U cioxHbIe BellecTBa. | 'eHeTH4YecKue psbl METANIOB
1 HEMETAIIJIOB

I'enernueckas CBA3b MCXKOY KlIaCCaMH HCOPraHMYCCKUX BECUICCTB.

JlabopaTopHbie padoThI

JlabopaTtopnast pabota Ne 1 OmbIThI, BRISIBJISIFOIINE 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaxkuu OT MPUPO/Ibl PearupyoIIuX BEIIECTB, OT IJIOUIAJAN MOBEPXHOCTH COMPUKOCHOBEHHUS, OT
KOHLIEHTPALIMU U TeMIIepaTypbl

JlabopaTtopnas pabota Ne 2 «CBO¥CTBa HOHOBY

JlabopaTtopnas pabora Ne 3 «Peaknuu HOHHOTO 0OMEHa

JlabopaTtopnas padota Ne 4 «[lonydeHue U CBOMCTBAa HEPACTBOPUMBIX OCHOBAHHIN

JlabopaTtopnas padora Ne 5 «Ilonydenue ruapokcuoB xenes3a (I11) u (III) n nzydyenune mnx
CBOMCTB»

IIpakTHyeckue padoTbl

[Ipaktnueckas pabotra Nel «BnusHue paznuuHbiX (DaKTOPOB Ha CKOPOCTh XUMHUYECKOM
peaKium»

[IpakTnueckas pabora Ne 2 PemieHue SKCIepUMEHTAIbHBIX 3a1a4 Mo Teme «PacTBOpEHIL.
Teopust >neKTPOIUTHUECKOMN IUCCOLMALIUN

[IpakTuueckas pabota Ne 3 « [lomyueHune Bo1opoa U U3yu4E€HUE €r0 CBOMCTBY»

[Ipaktuyeckas pabora Ne 4. IlomydyeHue coisiHOM KHMCIOTBI M ONBITHI ¢ Heil. Pemenue
AKCMEPUMEHTAIBHBIX 33134 10 TeMe «I amareHs»

IIpaktuyeckas pabora Ne 5 « [TonyueHne amMmmuaka u U3y4eHue ero CBOMCTB»

IIpaktuyeckas padora Ne 6 «llomydenue okcuga yraepona (IV) m u3ydeHue ero cBOWCTB.

Pacno3naBanue Kap60HaTOB.))



3. TemaTuueckoe INIAHUPOBAHME C YKa3aHUEM KOJINYE€CTBA YaC0B, OTBOAMMbBIX HAa OCBOCHHE Ka)l(IlOﬁ TEMbI

8 kiacc (70 yacos)

Ne Paszpnen Ne Tema ypoka Tema HPOO ®opMbI TEKYLIET0 KOHTPOJIA
pa3 YPOK ycneBaeMoCcTH
aena a
1 BBeaenue 1.1 IIpenver u 3amaun xumMuu. MeToabl XUMHH. Uctopus CO3JIaHUuA
(2 yaca) XHWMHUYECKUH S3bIK XUMHUYECKON
MIPOMBIIIIICHHOCTH Ha
Oxnom VYpane. 3nadueHue
XMMWH B )KU3HH PETHOHA
2.1 | Ilpaktuveckass padora Ne 1 «JlaboparopHoe IpakTuyeckasi padora Ne 1
00opynoBaHuEe U MpUeMbl oOpareHus: ¢ HuM. [IpaBuia «JlaGoparopHoe 060py10BaHKE
0e30macHO¥ pabOThl B XUMUUYECKOU JTab0paTOpum» Y TIPUEMBI OOPAIICHUSI C HAM.
[TpaBuna 6e30macHO paboOTHI B
XUMHUYECKON J1ab0paTopum»
Pasznes 1. BemuecTBa u xXuMu4ecKue siBJEHHS C MO3ULIUI ATOMHO- MOJIEKYJISAAPHOTO YueHus (41 1)

2 BemecrBa 3.1 | ®usnyeckre U XUMHYECKUE SBIICHUS. JlabopaTtopnasi padora Nel
" «Pusznyueckue H XUMHUYECKHE
XUMHYecKHe SIBJICHUSL. )

SIBJICHUSA 4.2 | Atombl. Monekyibl. XUMHUYECKHE dJIEMEHTB. DOpMBI
¢ Mo3UI Uit CYIIECTBOBAHMS XUMHUYECKHUX 2JIEMEHTOB
aTOMHO- 5.3 | CocraB BemectBa. lIpocTthie u crnoxnble BemiectBa. | [IpocThie u CJIOKHBIE
MOJIEKYJISIPHO 3aK0H MOCTOSIHCTBA COCTaBa BEIICCTB. XUMHYECKUE BellecTBa B
ro aTMocdepe peruoHa, B ObITY
yueHust 6.4 | AtoMHO-MONeKyspHOEe yueHre. OTHOCUTeNbHas TepMuHoJIOTHYECKHI TUKTAHT
(10 u) aTOMHas Macca. Ne 1 no Teme «IlepBoHavanbHbIe
XUMHYECKUE TTOHSITHSD)
7.5 | OTHOCUTENbHAS MOJIEKYIIsIpHAsl Macca. MaccoBast
Jlonist pieMeHTa B COeTMHEHUH
8.6 | Ilepuoanueckas cucTeMa XUMUYECKHX DJIEMEHTOB

J. 1. MenpaeneeBa




Ne Paszpnen Ne Tema ypoka Tema HPOO ®opMbI TEKYLIET0 KOHTPOJIA
pa3s YPOK ycIeBaeMOoCTH
aesa a
9.7 | BajgeHTHOCTh XUMHUYECKUX HIEMEHTOB
10.8 | CocraBnenue GopmyIt 10 BaJICHTHOCTH.
11.9 | KonudectBo BemecTBa. Mok, MolisipHast macca. Camocmosamenshnas paboma
Ne 1 no meme « XUMUYECKUE
aneMeHThl. [IpocThie U ciloKHbIE
BelecTsa. BaeHTHOCTE)
12.10 | Pacuérsl mo xuMmudeckuM hopmynam
3 Xumnueckue | 13.1 | CymHOCTh XUMHUYECKHUX PEAKIMNA U IPU3HAKA JlabopaTopnasi pa6ora N2
peakuum. ux mnportekaHus. TeruoBoil »ddexT XuMHuecKon «[Ipn3HaKu NpoTEKaHMs
3aKOHBI peakuuu. XUMHYECKUX PEAKIII»
COXpPAHEHU 14.2 | 3akoH coXpaHEHHsI MACChl 1 SHEPTHH. Y paBHEHHS
Macchbl U XUMHUYECKUX PEaKIii.
JHEPruu 15.3 | Pemenwne 3ama4: pacy€Thl M0 XUMHYECKHM
( 8 yacom) 16.4 | ypaBHEHHSIM
17.5 | Tunbel xumMuveckux peakiuid. Peaknum coequHenus u | [Ipumepsl peakiui,
pa3noxKeHus MPOTEKAIOIIUX Ha
MIPOU3BOJICTBE (MPOU3BOJICTBO
18.6 | Tumbl XxumMHUUecKUX peakuuii. Peakiuu 3amerieHuss u | cepHoil kucinotsl Ha UYOL3) u | Camocmosamenvnan paboma
oOMeHa B )KH3HU YEJIOBEKa Ne 2 «XuMuueckue ypaBHEHUS.
[TponsBoncTBO  4yyryHa U | THIIBI XUMHYECKHUX PEAKIIAI
ctanu Ha OAO «Meuen»
3akucienue IOYB. Peaknuu
oOMeHa - W3BECTKOBaHHE,
TUIICOBAaHKE MOYB 00JaCcTH
19.7 | O6ob6eHne 3HaHu 0 TeMaM «BelecTsa
U XUMUYECKHUE SIBJICHUSI C TIO3UINI aTOMHO-
MOJIEKYJISIPHOTO YUEHHsI» U « XUMHUYECKHE PEAKIIHH.
3aKOHBI COXpAaHEHHs MacChl M SHEPTUH»
20.8 | KontponbHas pabota Ne 1. mo Temam «Bemectsa Konmponvnas paooma Ne 1.

1 XUMHYECKHE SIBIICHUS C O3ULIMKA aTOMHO-




Ne Paszpnen Ne Tema ypoka Tema HPOO ®opMbI TEKYLIET0 KOHTPOJIA
pa3 YPOK ycrneBaeMoCTH
aesa a
MOJIEKYJISIPHOTO YUEHHS» U « XMMHUYECKHE PEaKIIHH.
3aKOHBI COXPAaHEHHS MACChl i SHEPTUH»
4 MeTtoabt 21.1 | Meroapl, CBsi3aHHBIE C HM3YYEHHEM  BEIIECTB: JlabopaTtopnasi padoraNe 3
XHUMHH HaOJIO/IeHUE, ONHMCAaHWE, CpPaBHEHHE, XHUMHYECKHUH «Omnpenenennie pH pacTBOpOB
(2 yaca) HKCTIEPUMEHT. KUCJIOTHI, IIEJIOYN B BOJIBI»
22.2 | XUMHYECKHH S3bIK (TEPMHUHBI, Ha3BaHU, 3HAKH,
(hopMyIibl, ypaBHEHHUS).
5 BemecTBa 23.1 | YucTele BemecTBa U CMECH. Crioco0b1 ounctkn Boubel U | [lpakTuyeckasi padora Ne2
B IIpakTHyeckas padora Ne2 «O4ucTKa BEIIECTBY. razoo0pa3HbIX BBIOPOCOB | «OUKCTKA BEILIECTBY.
OKpy:Kalole MPOMBIIITICHHBIX
" NpEaTPUATHI
Hac npupoje ApxaHFeHBCKOﬁ oOiactu
U TeXHUKe 24.2 | PactBOpHI. IIpakTuyeckas pabota Ne3 IlpakTuyeckasi pa6ora  Ne3
(54) «PacTBOpUMOCTD BEIIECTBY. «PacTBOPHUMOCTD BEIIECTBY.
25.3 | CnocoOsl BeIpa)K€HUsI KOHIICHTPAIIUH PacCTBOPOB. CrnocoObl OYUCTKH BOJBI H
ra3zo00pa3HbIX BBIOPOCOB
MPOMBIIITICHHBIX
NPEaNPUATHI
ApXaHrenbCKoi o0macTu
26.4 | Pemenue 3a7a4 Ha pacTBOPHI Camocmoamenvnas paboma
No 3 « PactBopbl. MaccoBast
JI0JI1 PACTBOPEHHOTO BEIIECTBA»
27.5 | IlpakTnuyeckasi padora Ne4  «lIpurorosnenune IIpakTnyeckas pabGora  Ned
pPacTBOPOB 33/1aHHON KOHLIEHTPALHN». «[IpuroroBnenue pacTBOpOB
3aJJaHHOM KOHIICHTpALUN.
6 Ioustue o| 28.1 |3akons [eii-Jlroccaka u ABoraapo. Pemenue 3amau:

razax. Bosayx.

paC‘IéTLI Ha OCHOBAHHH I'a30BbIX 3aKOHOB




Ne Paszpnen Ne Tema ypoka Tema HPOO ®opMbI TEKYLIET0 KOHTPOJIA
pa3 YPOK ycrneBaeMoCTH
aesa a
Kuciopop. 29.2 | Bo3oyx — cMech Tra3os. CocrtaB Bo3ayxa YpallbCKOTO
I'openue. peruoHa, OCHOBHBIE
(7 uacoB) 3arpsI3HUTEIN aTMOC(hEpb
30.3 | Kucinopoa— XMMHYECKUH JIEMEHT U MPOCTOE Camocmosmenvnas paoboma
BeniecTBo. [lonyyeHue kuciopona. Ne 4 o teme «IlonsiTHe 0 razax»
31.4 | Xumudeckne CBOWCTBA W TPHUMEHEHHE KHUCIOPOJA.
ITporecchl rOpeHns U OKUCIICHUSI.
32.5 | Ilpaktuueckas padora Ne5 «[lomydueHue Kuciopoaa IIpakTuyeckass padora  NeS
U U3YYECHHUE E€r0 CBOMCTBY. «Ilonyyenue  kucmopoga H
W3Y4YEHHUE €r0 CBOKCTBY.
33.6 | O6o0Omenne 1O TeMaM ««XWMHUYECKHAE pPEaKInu.
BemectBa oxpyxaromue Hac B npupoze. [lonstre o
razax»
34.7 | KourpoabHasi pa6ora Ne2. o teMaM «XHUMHUYECKHE KontpoabHnas padora Ne2.
peakuuu. BemecTtBa okpyxkaroliue Hac B TNPUPOJE.
[TonsaTHE 0 razax»
7 OcHoOBHBIE 35.1 | Oxcuapl ¥ UX COCTaB, HOMEHKIIATypa, kinaccupukanus. | OKCUAHbIE PYIbl  peruoHa
KJIACChI [Tonsitre 06 amdoTepHOCTH (CKene3HsKM), TJIMHA, KBapI|
HEOPraHU4CK ux 3HayeHwe. OKcUIbl —
170.¢ BpE/IHbIE BBIOPOCHI
coeuHeHUit MIPOMBIIITICHHBIX
(11 gyacoB) NPEANPUATHIM,  TpaHCHOpPTA.
AMMUHaK, cepoBOJIOpOA B
OKpY)KaloIllel cpeJie peruoHa
36.2 | OcHOBaHUSA - TUAPOKCUIBI OCHOBHBIX OKCHJIOB [Tpumepsr MPUMEHEHUS
OCHOBaHMH B OBITY W Ha
MPOMBIIITIEHHBIX
PePHUITHIIX
37.3 | Kucnotsl: cocTaB 1 HOMEHKJIATypa. Kucnotnele poxam U uX

MPOUCXOXKACHUE (Ha TpUMeEpe
JESTEIbHOCTH MPEINPUATUN




Ne Paszpnen Ne Tema ypoka Tema HPOO ®opMbI TEKYLIET0 KOHTPOJIA
pa3s YPOK ycIeBaeMOoCTH
aesa a
ApxaHrenbckoil  oOnacrtn).
ITpumepsl IIPUMEHEHUS
KACIOT B OBITY U Ha
MIPOMBINIICHHBIX
TIPEITPHUSITHSIX
38.4 | Comu: coctaB, HOMEHKJIATYypa. MectopoxaeHuss  Mpamopa, | TepMHUHOJOTHYECKUH TUKTAHT
U3BECTHSIKA B ApXaHTeJIbCKOM Ne 2 o Teme o Teme
obnactu (Koenrusnckoe, «CoeTMHEHHS] XUMHYECKUX
bananaunckoe, Muacckoe). AIIEMEHTOB
Comu B cocTaBe MUHEPAIIBHOMN
BOJIBI. HcTtoynukn
MHHEpaIbHON BO/JIbI B
ApxaHreinbCcKol 00JacTu
39.5 | XuMuueckue CBOMCTBA OKCHUIOB. Hcnomne3oBanue OKCHIOB
METaJlIoB, Kak xpomodopoB | JladopaTtopHas padora Ne 4
JTAKOKPACOYHOM 3aBoe. | «B3auMoaeiicTBrE OKCUIIOB
Okcuapl a3zota u cepol — | Mmeau(Il) u muHKa ¢ pacTBOpOM
3arpsi3HUTENN aTMOoCchepsl CEpHOU KUCIIOTHI.
[Tonyuenue yriekuciaoro rasa
Y B3aMMOJICHCTBHE €r0 C
U3BECTKOBOM BOJION.»
40.6 | XuMHUYECKHE CBOMCTBA KHCJIOT. JlabopaTtopnasi padora Ne §
«XHUMUYECKUE CBOMCTBA
KHUCIIOT»
41.7 | Xumuueckue cBoiictBa ocHoBaHMil.  AMdorepnbie | [lunk - amdorepnsiit metami, | JlaGopaTopuasi padora Ne6

TUAPOKCHUABI.

[Tonmy4yeHue HEpacTBOPUMBIX
OCHOBAaHUH U MCCIEI0BAHUE UX
CBOMCTB (Ha mpuMepe
THIPOKCH/IA [IUHKA U
ruapokcuaa meau(Il))




Ne Pazgen Ne Tema ypoka Tema HPOO ®opMbl TEKYLIET0 KOHTPOJISI
pa3 YPOK ycneBaeMoCcTH
aesa a
42.8 | XumMuveckne CBOHCTBA COJICH.
43.9 | I'enernueckas CBsI3b HEOPraHMYECKUX COESTUHEHHM. CamocrosiTeibHas padoraNe §
«I'eHeTnyecKast CBS3b
HEOPraHUYECKUX COCTUHECHHIL. »
44.10 | IlpakTuyeckas padora Ne6 «l/ccienoBanue CBOMCTB IIpakTnueckas padora Ne6
OKCHIOB, KHCJIOT M OCHOBaHUM. «HccnenoBanne CBOMCTB
OKCHJIOB, KHUCIIOT U
OCHOBaHUI».
45.11 | Kontpoabhas padora Ne3 no teme «OCHOBHbBIE KontpoabHas padora Ne3
KJIACChI HEOPTAaHWYECKUX COCTUHECHU.
Pasznes II. Xumnueckue 3jieMeHThI, BelIeCTBA M XMMUYECKHE PeAKIMU B CBeTe 3JIEKTPOHHOM Teopuu (22 v)
8 CtpoeHue 46.1 | CocTaB 1 BaKHEHIIINE XapaKTEPUCTUKH aToMa. WN3otonmnas mnpoaykuus [10
aroma «Masx»
(3 yaca) 47.2 | N3oTomnbl. XUMHYECKUE DJIEMEHTEHI.
48.3 | CocTosiHHE AJIEKTPOHOB B aTOME. CamocrosiTesibHas padoTa
Ne 6 o Teme «ATOMBI
XUMHYECKUX 3JIEMEHTOB)
9 Iepuomnueck | 49.1 | [lepuonuyeckrie H3MEHEHUS CBOMCTB XUMHYECKUX
Uil 3aKOH U 3JIEMEHTOB
nepuoanyeck | 50.2 | [lepuoguueckuii 3aKoH
asi cucremMa 51.3 | Ilepuoauyeckasi cucTeMa B CBETE CTPOCHUS aTOMa.
A.HN. 52.4 | XapakTepHCTHUKa 3JIEMEHTa Ha OCHOBE €ro MOJIOKECHHUS TepMuHoJIOTHYECKHI TUKTAHT
MemnneneeBa B nnepuoanueckou cucreme .M. Menneneesa. Ne 7 [lepuoanueckuii 3aKOH
(4 uaco)
10 Crtpoenue 53.1 | Xumnueckas cBsa3b KoBaneHTHAs CBA3b U €€ BUILI
BellecTBa 54.2 | loHHas CBS3b.
(7 uyacos) 55.3- | OmpeneneHre CTEMEHH OKHUCIEHUS M COCTaBJICHUE
56.4 | dopmyn




Ne Paszpnen Ne Tema ypoka Tema HPOO ®opMbI TEKYLIET0 KOHTPOJIA
pa3 YPOK ycrneBaeMoCTH
aesa a
57.5 | Kpucraminyeckoe cOCTOSIHUE BEIIECTB CamocrosiTesibHast pabora Ne7
«CTpOEHUE BEIIECTBAY
58.6 | O6o6menne mo Temam — «CTpoeHme ~— aToma.
[lepuonuueckuii 3akon .M. MenneneeBa. Crpoenue
BEIIECTBAY
59.7 | Koutpoabnas padora Ne 4 mo temam «CTpocHHE Kontpoansnas padora Ne 4
atoma. [lepuoguueckuii 3akoH. CTpoeHHE BEIIECTBaY
11 Xumuyeckue | 60.1 | Peaknum mporekaromme ¢ UW3MEHEHHWEM ©  0e3
peakuuu B W3MEHEHWsI CTETICHH OKHCIICHUS
cBere 61.2- | OKHCITUTETHFHO-BOCCTAHOBUTEIILHBIC PEAKITUT
3JIEKTPOHHOH | 62.3
TeopHuu 63.4- | CocraBnenue ypaBHEHUI OKHUCIIUTEIBHO -
( 114acoB) 64.5 | BOCCTAHOBUTEIILHBIX PEAKIIHA
65.6 | CyurHocTh U KiaccupUKalus XUMHUUYECKUX peaklui B CamocrosiTesibHas padoTa Ne§
CBETE JIEKTPOHHON TEOPUU «OKHCIUTENBHO
BOCCTaHOBUTEJIbHBIE PEAKIINH
66.7 | OGoOImeHre 3HAaHUH TI0 TEME « XUMHYECKUE PEaKITUU
B CBETE JIEKTPOHHOI Teopuu
67.8 | 'omoBasi KOHTPOJILHAsI padoTa I'onoBasi KOHTpoJIbHAs padoTa
68.9 | BIIP BITP
69.10 | OGoOmeHue Kypca XuMHUH 8 Kitacca

-70.11




9 kJ1acc (68 yacoB)

Ne Paszpnen Ne Tema ypoxka Tema HPOO ®opMbI TEKy1LEr0
pa3s ypoKa KOHTPOJISA yCIIeBAeMOCTH
aeJia

1 IMoBTOpEHUE 1.1 Crpoenue aToMma. [Tepuonnueckas cucrema JAnarnocruuyeckas

(3 uaca) xumudeckux ieMeHToB J[.M. MenneneeBa padora Ne 1
2.2 Knaccel Heopranuueckux BemiecTB. ['eHeTHueckue
CBSI3M MEXY KJacCaMH HEOPraHMYeCKUX BEIIECTB
3.3 Pemenue 3a1a4 Mo ypaBHEHHIO XHUMHUYECKOW PEAKIINU
Paznea 1. Teopernueckue ocHOBbI xumuu (14 )

2 XuMuvecKkue 4.1 CKOpOCTh XMMHUUYECKOUN PEaKIINH. JlaGoparopHas padora
peakunu " DOHepreTuka  XUMHYECKHX  pPEaKIHH. DakTopbl Nel OnbITEI, BEISBIISIONINE
3aKOHOMEPHO BIIUSIIOLIME HA CKOPOCTh XUMHUUYECKOH peakiuu. 3aBUCHUMOCTbH CKOPOCTH
CcTH HX XUMUYECKOU
NPOTEKAHUSA peakluu OT MPUPOIbL
(3uaca) pearupyromux BenecTs,

OT IUIOUIAJH MIOBEPXHOCTH
COIIPUKOCHOBEHMUS,
OT KOHUEHTpAIU1 1
TEMIIEPaTyphI

5.2 IIpakTuyeckas padora Nel «BnusHue pa3nuuHbIX IIpakTuyeckas padora

(haKTOpOB Ha CKOPOCTh XUMUUYECKOU PEAKITUI Nel «BnusiHue pa3iandHbIX

(bakTOpOB HA CKOPOCTH
XUMHUYECKON peaKum»

6.3 XHUMHYECKOE paBHOBECUE TepmuHoJOrHYCCKUH
JUKTAHT Ne 1
«XUMHUYECKasi peakius U
3aKOHOMEPHOCTHU ux
MIPOTEKAHUSD)

3 PacrBopsbI. 7.1 [lonatue o pactBopax. BemectBa 31€KTpONUTHI U
Teopust HEAJIEKTPOJIUTHL.  MeXaHu3M  3JIEKTPOIUTHYECKOU

3JIEKTPOJIUTH

JHUCCOIHAIINK BEIIECTB C HOHHOM CBS3BIO.




Ne Paszpnen Ne Tema ypoka Tema HPOO ®opMbI TEKYyILLEr0
pa3 ypOKa KOHTPOJIS yCIIeBAeMOCTH
aesa
yecKom 8.2 Mexanuszm AJIEKTPOJINTUYECKOU JUCCOLMAIUU
AUCCOLMANNH BEIIECTB C KOBAJICHTHOM ITOJISIPHOM CBA3BIO.
(11 yacoB) 9.3 CunbHBIC U CJIA0BIC AICKTPOJIHTHI.
10.4 | Peakuuu nonHOoro ooMeHa. CBOMCTBA MOHOB. JlabopaTropnasi padora
Ne 2 «Peakun noHHoro
oOMeHa
11.5 | XuMuueckue CBOMCTBA KUCIOT KaK dJIEKTPOJIUTOB.
12.6 | XuMuuecKkue CBOMCTBA OCHOBAHUMN KaK JJICKTPOJIHTOB. JlabopaTopnasi padora
Ne 3 «losryuenue n
CBOMCTBAa HEPACTBOPUMBIX
OCHOBaHUI»
13.7 | XuMuueckue CBOMCTBA COJICH KaK JICKTPOJIUTOB.
14.8 | l'uaponms coureit
15.9 | IlpakTtuyeckasi paGora Ne 2 Pemenne IIpakTuyeckasi padora
SKCIEPUMEHTAIBHBIX 3a7ady 1o TeMe «PacTBOpBIL. Ne 2 Pemenue
Teopust 3neKTPOTUTHUECKON IUCCOLMALIUN AKCIEPUMEHTATbHBIX
3aaa4 no teme «PacTBOpHI.
Teopus
AIIEKTPOJIUTUYECKOM
JUCCOLIMALIAN
16.10 | O6o6menne 1o  Teme  «PactBopel.  Teopus
ANEKTPOJIUTUYECKOM TUCCOLIUAIINI)
17.11 | KourTpoasHasi padora Ne 1 mo Tteme «PacTBOpBL KontpoabHas padora Ne
Teopust >nEeKTPOTUTHUECKON AUCCOLMALIUN 1 o teme «PacTBOpBI.
Teopust
AIIEKTPOJIUTUYECKOM
JIUCCOLIMAIIAN
Pasnean 11. DiiemeHTBHI-HeMeTaLIbI M MX BaxkHeimme coequHeHus (31 v)
4 Oo0masn 18.1 | Dnementsi-HeMetasuibl B [ICXOM u B mpupoze. | CoctaB Bo3ayxa YpalbCKOro
XapaKTepuct IIpocTsle BemecTBa-HEMETAUIbI, UX COCTaB, CTPOCHUE, | pETHMOHA, OCHOBHBIE

oO1ire cBOHCTBA U CIOCOOBI MOJTYYEHUS

3arps3HUTENN aTMOChepsl




Ne Paszpnen Ne Tema ypoka Tema HPOO ®opMbI TEKYyILLEr0
pa3 ypoka KOHTPOJISI yCIIeBAeMOCTH
aesa
HKa 19.2 | Bomoponusie " KHCJIOPO/IHBIC COCMHEHHS
HEMeTAJJIOB HEMETaJIJIOB.
(2 yaca)
5 Boaopon- 20.1 Bonopo — anemMeHT 1 mpocToe BEIIECTBO.
POXKIAIOLIUH [ToyueHnue Bogopoa.
BOIY 21.2 | 2. XuMU4eCKHe CBOMCTBA M MPUMEHEHHE BOJIOPOIA.
U JHEPIrUuIo Bona
@By 22.3 | IlpakTuyeckas padora Ne 3. [lomyuenue IpakTuyeckasi pabdora
BOJIOPOJIAa M N3yUEHUE €r0 CBOMCTB. Ne 3.
6 TI'anorensl 23.1 | 'ajoreHsl — XUMHUYECKHE JIIEMEHTHI U TPOCTHIC
(4 v) BEIIECTBA
24.2 | ®usndeckre U XUMHYECKHE CBOMCTBA raJIOTCHOB.
25.3 X10poBOI0p01. XJIIOPOBOAOPOTHAS KUCIIOTA.
XJIOpUJIBI.
26.4 | IlpakTuyeckasi padora Ne 4. Pemenue IIpakTuyeckasi padora
SKCIEPUMEHTAIBHBIX 33J]a4 10 TeMe «[ aJIoreHbI». Ne 4,

7 Hoarpynna 27.1 | OOuias xapakTepUCTUKa MOATPYIIBI KUCIOPOJa U UX CamocrosiTeJibHast
KHCJI0poaa M npoctbix BemecTB. Kucnopoa. O30H. padora Ne 1 no remam
eé THNHYHbIE «Bonopoa-poxxaaroniuii
npeacTABUTE] BOJIY ¥ HEPTHUIO.

" ["asiorensn»
(5 yacoB) 28.2 | Cepa xak mpocToe BEIeCTBO. AJUTOTPOIUS U CBOMCTBA |  AHTPOIOTCHHBIC HCTOYHHKH
CEPBHI. okcuna cepsl (V) B armocdepe
Ypana
29.3 CepoBoniopoa. Cynbhuisl.
30.4 | Kucnopomocoaep:xariue coequaenus cepsl (1V)
315 | Kucnopoaocoxaepxarmue coenunerus cepot (V1) [TponsBoacTBO cepHOM CamocrosiTesbHast

KUCIIOTHI B ApXaHT €IIbCKON
obmactu. OxpaHna
OKpY)KaIoIIel cpelibl

padora Ne 2 o Teme
«[loarpynna kucinopoja u
€€ TUIIMYHbBIC
MIPEACTABUTENI




Ne Paszpnen Ne Tema ypoka Tema HPOO ®opMbI TEKYyILLEr0
pa3 ypoka KOHTPOJIsl yCIIeBAeMOCTH
aesa
8 Hoarpynna 32.1 | OOmias xapakTepuCTHKA IEMEHTOB ITOATPYIIIIBI
azora u eé azota. A30T — npeacrasutenb VA-Tpynmsl.
TUNHYHbIE 33.2 | Ammuak .Coyit aMMOHHUS Hcnonp3oBanne aMmmMuaka B
NpeACTaBUTE] XOJIOMIIBHBIX YCTaHOBKaX
U 000 «Mumapko»
(6 yacoB) 34.3 | IlpakTuyeckas padora Ne 5 « [Tonydenne ammuaka u IpakTHyeckasi padora
H3y4YEHUE €ro CBOWCTB) Ne § « ITomyuenne
aMMHaKa U U3y9eHHUEe ero
CBOWCTB)»
354 Oxkcuasl a3oTa.
36.5 | A3oTHas KuCIIOTa U €€ COJH
37.6 | ®octop u ero coequreHHst. KpyroBopot [TpuMeHEeHHE a30THBIX
®ocdopa B mpupoze bocopHbIX ynoOpeHuii B
MECTHOM CEJIbCKOM XO35IMCTBE
9 Hoarpynna 38.1 | OOmas xapakTepuCTUKa AIEMEHTOB MOATPYIIIIbI OcCHOBHBIE BU/IbI TOTUTMBA B
yrjepoaa yriaepoaa. Yriepoa- npeacraButeis |VA-Tpymnmsl. pPETHOHE, 3amachl yris B
(7 uacos) AnnoTtponus yriepoja. AncopOrus. ob6nactu. [Tpupogooxpannbie
MEPOTIPUATHS NP YTIeA00bIYe
39.2 Oxkcupl yriaepoja.
40.3 | YronbHas kucnoTa u ee conu. Kpyrosopot yriepoaa B | MecTopoxkaeHus U3BECTHSIKA,
pupo/ie. mpamopa (Koenrunckoe,
banannuHckoe)
41.4 | IlpaxkTuyeckas padora Ne 6 «llomyuenue okcuaa IIpakTuyeckasi padora
yrnepoga (IV) u  wu3ydeHue ero  CBOMCTB. Ne 6 «Ilosnyuenue okcuna
Pacno3naBanue kapOOHATOB.» yraepoaa (1V) u uzyuenue
€ro CBOKCTB.
PacnoznaBanue
KapOOHATOB.»
42.5 | Kpemuuii, ero cBoiictBa. CoeauHeHus KpemHus. | CHIMKaTHas CamocrosiTesbHast
CunukaTtHas IPOMBIIUICHHOCTD. IPOMBIIIJICHHOCTh 001aCTH padora Ne 4 o Teme
(3aBoj XKBU, «Kemmay, «[loarpynna yriepoaa»




Ne Paszpnen Ne Tema ypoka Tema HPOO ®opMbI TEKYyILLEr0
pa3s ypOKa KOHTPOJIS yCIIeBAeMOCTH
aesa
Ceiceptckuii hophopoBbIit
3aBO/I)
43.6 | O6o6meHre M0 TeMe «DJIEMEHThI — HEMETAIUIBl U MX
BOKHEUIINE COCTUHECHUS»
44.7 | KonTpoabHasi padora Ne 2 no teme «DIe€MEHTHl — KonTpouabnas paGora Ne
HEMETAJIJIbl ¥ UX BAKHEHIIINE COCTUHEHUS 2
Paznen I11. Metamusi (12 4)
10 Oo0mmue 45.1 | DnemeHTbI-MeTalIbl. OCOOEHHOCTH CTPOECHUS UX
CBOliCTBa atomoB. [lonoxxenune metasos B [ICXOM.
MeTaJVIOB 46.2 | Kpucrammndeckoe cTpoeHHE U PU3UKO-XUMHUYECKHE Tepmuueckas o6paboTKa 1 Jla6opaTopnasi paGora
(4 gaca) CBoiicTBAa  METAJUIOB.  ODJIEKTPOXUMHUYECKHM  PsiJ | 3aKaJIKa METAJIOB U CIIJIAaBOB Ne4 «ITosryuenue
HaIPsHKCHUH Ha TPENPUITHSX PETHOHA. ruapokcuaoB xenesa (1)
METAJUJIOB [{exu raapBaHMYECKUX u (III) u uzyuenue ux
47.3 | DACKTPOXUMHYCCKHI PsiT HAMIPSHKEHUT MOKPBITUM HA TPEANPUATUAX CBOMCTBY»
METaJIJIOB ropona («Temnonpudop»)
48.4 | CrnaBel. Koppo3sust MeTaIoB 1 MEphl OOPHOBI
C He.
MeTasibl 49.1 | Merambl [A-rpynnel  Ilepuoanueckoit cuctembl u TepMuHOJOTHYECKU I
IJIaBHBIX H o0Opa3yeMble UMU MPOCTHIE BEIIECTBA. AUKTAHT Ne 2
9 NM00O0YHBIX 1o teme «MeTtaub»
noArpynmn 50.2 | Meramnsl [IA-rpynms! [Tepuogudeckoit CHCTEMBI U UX
(8 uacom) Ba)KHEHIIINE COeTUHEHUS.
51.3 | Keécrkoctp Boabl. Ponp wmeramnoB |lA-rpymnmer B | [Ipumenenue CamocrosiTeJibHast
pupo/ie. HIeIOYHO3EeMEIbHBIX METalioB | padora Ne5 mo Teme
B KayecTBe dmrocoB, | «Metamib
CTPOUTENBHBIX MAaTEPUAJIOB
52.4 ANIOMUHHUI U €r0 COeTUHEHUSL. [IpumeHeHne  alOMUHUS B
ObITY W  TMPOMBIIUIEHHOCTH.

bokcuToBBIE  pYOHHKM B
ApXaHrenbCcKoi 00JIacTH.




Ne Paszpnen Ne Tema ypoka Tema HPOO ®opMbI TEKYyILLEr0
pa3s ypOKa KOHTPOJIS yCIIeBAeMOCTH
aesa
53.5 | XKene3o- nmpencraBuTenb METAUIOB TOOOYHBIX [IpousBoacTBO YyryHa u cTaau
IMOArPYIIIL. Ha MECTAJINTYPIruiCCKUX 3aBOJax
00J1acTH. Wcnonb3oBanue
YyyryHa U cTanu B
JEKOPATUBHO-TIPUKIIATHOM
uckyccrse Oxxnoro Ypana
54.6 | lIpakTuyeckas paGoraNe7: Pemenue IIpakTnueckas
JKCIIEPUMEHTANIBHBIX 3a/1a4d 10 TeMe «MeTaibl U Ux padoraNe7
COEJIMHEHUSIY.
55.7 O060011IeH1E U CHCTEMATHU3ALMS 3HAHUH 110 TEME
«Metamis»
56.8 | KontpoabHasi padora Ne 3 o reme «MeTasutbny KonTposbHas padora
Ne 3 o reme «MeTas
Pasznes IV. O0mme cBeieHusi 00 OpraHnvYecKnx coeqMHeHunsx (8 u)
10 Kpartkue 57.1 | Pa3BuTuHe M BO3HHMKHOBEHHME OPIaHUYECKON XUMHH.
cBedeHus 00 Knaccudukanus OPraHUYECKUX BEIIIECTB.
OpraHMYecKH DJEKTPOHHOE CTPOEHUE YTIIEBOIOPOJIOB.
X BellecTBax 58.2 | IlpenenbHble YriieBOJOPOIBI - AIKAHbBI ANKaHbpl Kak TOIUIMBO B
(6 uacoB) peruoHe. NPUPOHBIC
UCTOYHUKH YIJIEBOJAOPOAOB Ha
TEPPUTOPUHN 00JIACTH
59.3 | HenpenenbHble  yriaeBOJOPOJbl  STHIEHOBOTO U | DKOJOTHMYECKUE MOCIEICTBUS
alleTUIEHOBOIO psja UCIIOJIb30BAHUS MOJIUITHIICHA B
ObITY, MPOMBILUIEHHOCTH H
CEJIbCKOM XO3sliicTBE
60.4 | Kucnopoacoaepkamue opranuueckue coequHenus. | [IpousBonctBo — anmkorospHoM | TepmuHoJ0Ornyeckui
Cnuptel. KapOoHOBBIE  KHCTIOTBI IIPOYKIUU. Tokcu4YHOCTD AUKTAHT Ne 3
CHI/IpTOB. 9TaHOJ'I — 10 TCMC ((KpaTKI/Ie
COLIMAJIBHBIN TOKCHH. cBelieHus 00
IIpounssoncTso YKCYCHOMU OpraHM4CCKUX

BCIICCTBAX»




Ne Paszpnen Ne Tema ypoka Tema HPOO ®opMbI TEKYyILLEr0
pa3 ypoka KOHTPOJIsl yCIIeBAeMOCTH
aesa
KHCJIOTHl B JIECOXUMHYECKOM
pou3BOJCTBE (T. Ala)
61.5 | buosornyecku BaKHbIE COCTMHEHUS - )KUPBI, [omy4yenne KHUPOB Ha
YTJIEBOIBI. TIPEIITPHUSITHIX 1102011 (S:10)7
IPOMBIIIJIEHHOCTH  00JacTH.
[Ipon3BOACTBO KOHIUTEPCKUX
W3JEIIHI B PETHOHE
62.6 | benkwu. CamocrosiTesbHast
padora Ne 5 o teme
«Kpartkue cBenenus 06
OpPraHUYECKUX
BEIIECTBAX)
11 Xumus u 63.1 BemecTBa, BpemHble IS 370pPOBbS  UYEIOBEKAa U
KM3Hb OKPYXaIOLIEH Cpeapl.
(2 yaca) 64.2 | IlomuMmepsl U KU3HB. XUMUS U 3J0POBbE UEIOBEKA.
13 | O6o6menue m | 65.1 | O6061mEeHNEe Kypca XUMHHK 9 Ki1acca
MOBTOpPEeHNe 66.2 | 'ogoBasi KOHTPOJILHAs padoTa I'onoBasi KOHTpPO/ILHAS
(4 yaca) padora
67.3- | IloBTOpenue

68.4
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