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1 OBIIIASI XAPAKTEPUCTUKA PABOYEN ITPOIr'PAMMBI YYEBHOM
JUCHUITVIMHBI «XUMHWSA»

1.1 Obs1acTh NPpUMeEHEHHUS TPOrPAMMBI

PabGouast mporpaMma y4eOHON AMCHMIUIMHBI «XUMHS» SBISIETCS YacThIO MPOTPAMMBI OATOTOBKH
CIELUAINCTOB CpeAHEro 3BeHa mo cnenuaibHocTH. 23.02.07 TexHuueckoe oOCTYy)KMBaHHWE U PEMOHT
JBHUTATENE, CUCTEM M arperaroB aBToMoOwmieil. Pabowas mporpamma cocrtaBieHa Jiisi OYHOW (HOPMBI
o0OydeHusl.

1.2 MecTo npeaMeTa B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CIENNAJTHCTOB CPeIHEro 3BeHa

VYyeOHast AUCUUILTIHA «XUMUS» OTHOCUTCS K 00111€00pa30BaTeIbHOMY LIUKITY IPOTPaMMBI
MOATOTOBKHU CIIEIIMAIUCTOB CPETHETO 3BEHA U OTHOCHUTCS K nipeameTHoi oonactu ®I'OC cpeanero obiiero
oOpa3zoBanus «EcTecTBeHHbIC HAYKHY.

YpoBeHb OCBOeHHS Yy4eOHOU aucuuruinHbl B cooTBeTcTBUM ¢ DPI'OC cpemnero oo6mero
o0OpaszoBaHus 0A30BBIi.

Pabouass mporpamMma y4eOHOW IUCIUIUIMHBI «XHMHS» UMEET MEKIUCIUIUIMHAPHYIO CBS3b C
obmeobpaszoBarenbHbIMU yueOHbIMU AucuummuHamu [1J].01 «Martematukay, [171.02 «Duzukay.

VY4eOHplii npeamer «XuUMHS» SBISETCd NPEIUIECTBYIOUIMM JUI HU3YYEHHUs  ClIeAYHoLen
mucturuael: OITL[.04 Marepuanosenenne, MJIK.01.01 YcrpoiictBo aBTomo6mieit, MJIK.01.07 PemonT
Ky30BOB aBTOMOOMJIEH.

2 IJTAHUPYEMBIE PE3YJbTATBI OCBOEHUS YYEBHOM JJUCHUILJIUHBI

OcBoenue coaepkaHuss y4yeOHOM JUCHMIUIMHBI  «XUMHUS»  00ECIEUMBACT  JOCTHXKECHUE
00yUaroIUMUCS CIEAYIONIUX Pe3yabTaTOB:

JINYHOCTHBIE Pe3yJIbTaThbl

1P 20 c(hopMUPOBAHHOCTH 370POBOTO M O€30MacHOr0 00pas3a >KMU3HU, OTBETCTBEHHOT'O OTHOIIIEHHUS K
CBOEMY 3/I0POBBIO;

JIP 26 | rOTOBHOCTH U CITOCOOHOCTBH K 00pa30BaHUIO M CaMOOOpa30BaHUIO Ha MPOTSHKEHUH BCEH KU3HU;

OCO3HAaHUEC ICHHOCTHU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTH OCYHICCTBJIATH IPOCKTHYIO U
HCCIICAOBATCIIbCKYIO ACATCIBHOCTE HHAUBHUAYAJIbHO U B I'PYIIIIC.

JIP 34

MeTal’[pe}lMeTHble pPe3yJbTaThbl

CaMOCTOATCIIbHO (bOpMy.]'II/IpOBaTL U  aKTyaJIM3UPOBATH HpO6JICMy, paccMaTpuBaTtb €€

MP 1
BCECTOPOHHC;

Mp o | YCTAHABIMBATH CYLIECTBEHHBIN MPU3HAK WM OCHOBAaHUS JJIs CpAaBHEHUS, KiacCU(UKAIUU U
00001eHM,

MP 4 | BBIABIATH 3aKOHOMEPHOCTH M IPOTUBOPEUUS B PACCMAaTPUBAEMBIX SIBICHUSX;

MP 8 CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY IMOMCKY METOJOB PEIICHUS MPaKTHYECKUX
3a/1a4, IPUMEHEHHIO Pa3JIMYHbIX METO/I0B IIO3HAHMSI,

q)OpMI/IPOBaHI/Ie HAayY4YHOI'O THIIa MBIIJICHWA, BJIIAACHUC HaquOfI TepMHHOHOFHeﬁ, KIIIOUYCBBIMH
IOHATHUAMHU U MCTOJaMHU,

MP 10

BBISIBIIATH IPUYMHHO-CIIEICTBEHHBIE CBS3U U aKTYaJIM3UPOBATH 3a7a4y, BBIABUTaTh THIIOTE3Y €€
MP 12 | pemieHusi, HaXOAWTb apryMEHTHl ISl JOKa3aTeIbCTBA CBOMX YTBEPXKACHUH, 3a1aBaTh
IapamMeTpbl U KPUTEPUU PEIICHUS

UCIIONIb30BaTh CPENICTBA MH(DOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHUH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPTraHU3aIllMOHHBIX 3a7ad C COOJIOACHHWEM TpeOOBaHHI
SPrOHOMHUKH, TEXHUKH 0€30MaCHOCTH, THTHEHBI, PeCypcocOepeKeH s, MPABOBBIX U ITHYECKUX
HOPM, HOPM HH(OPMAITMOHHON O€301TaCHOCTH;

MP 24

IIpenmeTHbie pe3yabTaThl

[1P61 ‘C(l)OpMHpOBaHHOCTB MPEJCTABICHUN: O XUMHYECKOM COCTaBISAIONIEH €CTECTBEHHOHAYYHOU




KapTUHBI MUpPA, POJIU XUMHUU B TIO3HAHUH SIBJICHUN TPHUPOIBI, B OPMUPOBAHUU MBIIUICHUS U
KYJIbTYpbl JINYHOCTH, €€ (PYHKIMOHAIbHONH TPaMOTHOCTH, HEOOXOOUMOW Ui pelIeHus
INPAKTUYECKUX 3aa4 U SKOJIOTMYECKH OOOCHOBAHHOI'O OTHOLIEHMSI K CBOEMY 3J0POBBIO U
MIPUPOJTHOM Cpeae;

I1P62

BJIQJICHHE CHCTEMOI XMMHUYECKHX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOMOJATAONINE MOHSATHUS
(XMMHYECKHUI DJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTAIIH
aTOMOB, HWOH, MOJIEKYyNa, BaJ€HTHOCTh, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCIICHUS,
XUMUYECKasi CBA3b, MOJb, MOJSIpHash Macca, MOJIAPHBIA 00beM, YIIEpPOJIHBbIN CKEJET,
dbyHKIIMOHAIbHAS TpyMNa, paguKkai, U30MEepUs, U30MEphbl, TOMOJOTHYECKHUI psij, TOMOJIOTH,
YTJIEBOJOPOABI, KHUCIOPOJ- M a30TCOAEpKAIUE COCAUHEHHS, OWOJOTHYECKH aKTUBHBIC
BemecTBa  (YIVIEBOJBI, JKUPBI, O€NKH), MOHOMEp, TMOJUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCAMHEHUS, KPUCTAJUTMYECKAsl PelIeTKa, TUIbl XUMHUUYECKUX PEeaKInui
(OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIE, 3K30-U 3HJIOTEPMUYECKHE, PEaKIMH HOHHOIO OOMEHa),
pacTBOpP, DSJEKTPOJIMTHI, HEIJIEKTPOJIMUTHI, 3ICKTPOJUTUYECKAS JAUCCOLUALMS, OKUCIUTEIND,
BOCCTaHOBHUTEJb, CKOPOCTh XMMUYECKOM peakliuy, XUMUYECKOE PAaBHOBECHE), TEOPUH U 3aKOHBI
(Teopusi XMMHUUYECKOTO CTpOeHUs opraHudeckux BemectB A.M. bytiepoBa, Tteopus
ANEKTPONUTUYECKON Jucconuanuu, nepuoanydeckuii 3akon J[.M. MenneneeBa, 3akoH
COXPAHCHHSI MAaCChl), 3aKOHOMEPHOCTH, CHMBOJHMYCCKHHA SI3bIK XUMHHU, (AKTOJOTHUSCKUC
CBEJICHUS O CBOICTBaxX, COCTaBe, MOJYYCHHUH M O€30MacHOM HCIOIB30BAHUM BAXKHEHIIIMX
HEOPraHMYECKUX U OPraHNYECKHUX BEIIECTB B OBITY M MPAKTUUYECKON JESITEIbHOCTH YEJIOBEKa;

I1P63

C(l)OpMPIpOBaHHOCTI) YMCHPIP’I BBIABJIATE XAPAKTCPHBIC NPU3HAKU W B3aUMOCBA3b HU3YYCHHBIX
HOHSITI/If/i, NPUMCHATE COOTBCTCTBYIOIIMEC IIOHATHA IHPH OINHMCAHHWU CTPOCHUA U CBOICTB
HCOPIraHMYCCKUX H OPraHUuYCCKUX BCIICCTB H HX npeBpameHI/Iﬁ; BbIIBJIITH B3aHMMOCBA3b
XUMHYCCKHX 3HAHUM C IIOHATUIMH U NpCACTABJICHUAMU JOPYIrUX C€CTCCTBCHHOHAYYHBIX
MMpEaAMCETOB;

[1P64

c(OpMUPOBAHHOCTh YMEHUN HCHOJb30BaTh HAMMEHOBAHUS XMMHMYECKUX COEAMHEHUM
MEXYHApPOJAHOTO COH3a TEOPETUYECKOM M NPUKIAJAHOM XMMMHM U TPUBUAIbHBIE Ha3BaHUS
BaXHEHIIMX BeUIeCTB (ATWUJICH, alleTWJIeH, TJIUIepuH, (eHos, Qopmanbaerua, yKcycHas
KHUCJIOTA, IVIMLMH, YrapHbId ras, yIJ€KUCIbIA ra3, aMMHUaK, raiieHas HM3BECTb, HerameHas
U3BECTb, MUTHEBASL COJA U JIPYIMX), COCTABIATh (OPMYJIbl HEOPTAHUYECKUX U OPraHUYEeCKUX
BEIIECTB, YPAaBHEHUS XUMMUYCCKHX peakiHid, OOBSICHATh HX CMBICH; TOATBEPKIATh
XapaKTepHblE XUMHYECKHE CBOWCTBAa BELIECTB COOTBETCTBYIOIIMMHU OHKCIEPUMEHTaMU U
3alMCSIMH YPaBHEHUH XMMHUYECKUX PEAKIINN;

I1P65

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAIC)KHOCTh N3YYCHHBIX HEOPTAHMUYECKUX U
OPraHUYECKHUX BEIIECTB K OINPEIEICHHBIM KJIacCaM U IpyIIaM COEIUHEHUH, XapaKTepU30BaTh
WX COCTaB M BaKHEWIIIME CBOMCTBA; OMPENESATh BHIBI XWMHUYECKHX CBs3el (KOBaJ€HTHAas,
WOHHAs, METAJJIN4ecKasi, BOJOPOJHAs), THUIBl KPUCTAIIMYECKUX PEHIETOK BEIIECTB;
KJIACCU(DUITUPOBATh XUMUUYECKHIE PEAKITUH;

I1P66

BIQJICHHE OCHOBHBIMH METOJAaMU HAyYHOTO TO3HAHMS BEIIECTB U XUMHUYECKUX SIBICHUN
(mabimroieHne, U3MEPEHHE, SKCTICPUMEHT, MOJICITHPOBAHNUE);

I1P67

c(OPMHPOBAHHOCTh YMEHUN MPOBOJIUTH PACUETHl 110 XUMUYECKUM (hopMynam M ypaBHEHUSIM
XUMHUYECKHUX peaKkuil ¢ NCMOJIb30BaHNEM (PU3UYECKHUX BETMYMH, XapaKTepU3YIOUINX BEIleCTBa
C KOJHMYECTBEHHOW CTOPOHBI: Macchl, oObeMa (HOpMalbHbIE YCIIOBHS) Ta30B, KOJIMYECTBA
BEILIECTBA; MHCIOJb30BaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHWsS Ui MPUHATUS PEIICHUM B
KOHKDPETHBIX JKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIICCTBAMU U UX IIPUMEHEHHUEM;

I1P68

C(OPMHPOBAHHOCTh YMEHUN IUIAHUPOBAaTb M BBINOJHATh XUMHYECKHUH HKCIEPUMEHT
(mpeBpalIeHusl OpraHMYeCKUX BEIIECTB IPU HArpEeBaHUH, MOJTYUYECHUE STHIICHA U U3YYECHUE €ro
CBOMCTB, KQUECTBEHHBIE PEAKLINN HA AJIbJIETUIbI, KpAXMajl, YKCYCHYIO KHCIIOTY; JE€HATypauus
OEJIKOB MPH HarpeBaHHHM, I[BETHbIE PEAKIMU OEJIKOB; NMPOBOAUTH PEAKIUH HOHHOTO OOMEHa,
OTNIpeeNATh CpeAy BOJHBIX PACTBOPOB, KAUECTBEHHbIE peakluu Ha Ccyiab(par-, kKapOoHAT- U
XJIOpUJ-aHUOHBI, HAa KATHMOH aMMOHHs; pELIaTh DJKCIEPUMEHTAJbHBIE 3aJaud II0 TeMaM
"Metamnsl" u "Hemeramibl") B COOTBETCTBUM C TNpaBWJIAMHM TEXHHUKH O€30MacCHOCTH TPHU




oOpallleHuu C BeulecTBaMH U JIabopaTOPHBIM O0OpYAOBaHUEM; MPEICTABIATH PE3YJIbTaThI
XMMHUYECKOTO 3KCIepHUMEHTa B (OpME 3aluCH YpaBHEHHH COOTBETCTBYIOIIUX pPEAKUUN H
(GbopMyIIMPOBATH BHIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;

3 CTPYKTYPA M COJIEP)KAHUE YUYEFHOM JUCIHUAILIMHBI

3.1 O6beM yueOHOM AMCHUIIUHBI U BBl Y4e0HOMH padoThl

Bun yueGHO# paboThI O0bem B yacax

O6bem 00pa3oBaTenbHOM MPOrpaMMbl y4eOHOW AUCHUIUINHBI 40

B T.4. B (hOpMe MPaKTHIECKOH MOITOTOBKH HE MpeycMOTpeHa

BT. Y..

28
TEopeTHYecKoe 00ydeHne

6
MPAKTUYECKHUE 3aHSITUS

6

nabopaTOPHBIE 3aHATHS

caMocTosTebHAs paboTa He npexycmotpena

MMPOMEIKYTOUHAA aTTCCTAlUA

[Tpomexxyrounas arrectanus auddepeHunpoBaHHbBIN 3a4ET




3.2 TeMaTH4ecKHii IVIaH U coAep:KaHHe Y4eOHOH TMCUUTLIMHBI

HaumeHoBaHue pa3jiesioB u
TeM

Conep:kanue yueOHOro marepuasa u Gopmsl
OPraHMU3alMU AeSITeJILHOCTH 00y4aI0IHNXCH

Oo0Bbem, akan.
4/ B TOM
yucie B

popme
NMPaKTHYEeCKOMH

NMOAr0TOBKH,

aKaj. 4

Kog OK

Kog IIP, JIP, MP

1

3

Paznen 1 OPTAHUYECKAS XUMUSA

18

Tema 1.1 OcHoBHEIE
MOHATHUS OPTraHUYeCKOH
XHMHUH U Teopust
CTPOCHHS OPraHUYeCKHX
coeTUHEeHUH

I[I/IIIaKTI/I‘{eCKI/Ie CIMHUIIBI, COACPKAHUEC

2

OCHOBHBIE TIOHSITUSI OPTraHUYECKOW XUMHUU U TEOPHS
CTPOEHUS OpraHUYeCKUX COEIMHEHUH. [Ipeamer
OpraHM4eckod XuMuM. IIpuUpoaHBIE, HCKYCCTBEHHBIE U
CUHTETUYECKHE oOpraHuyeckue Bemectsa. (CpaBHEHHE
OPraHUYECKHUX BEMIECTB C HEOPraHUYECKUMHU.
BanentHocTh. XMMHMUYECKOE CTPOEHHE  Kak
COEIMHEHUS aTOMOB B MOJIEKYJIBI 11O BaJICHTHOCTH.
Teopust CTpOE€HHsSI OpraHWYecKHX coeauHeHuit A.M.
bytnepoBa. OCHOBHBIE MOJOXKEHHUS TEOPHUH XHUMHUYECKOTO
cTpoeHus. M3omepust u u3omMepsl. XuMudeckue GopMymsl U
MOJIEJIA MOJIEKYJI B OPTraHUYECKON XUMHH.

Knaccudukanus opranmdeckux BemiecTB. Kiaccudukamms
BEILIECTB I10 CTPOCHHIO YIVIEPOAHOTO CKEJIeTa W HAIMYHIO
¢ynkunonanbHbIX Tpynn. 'omonoru u romosorus. Hauama
HoMenknatypsl [UPAC.

Knaccudukanmst peaknuii B opranndeckor xuMuu. Peakim
MIPUCOETNHEHUS (ruapupoBaHus, raJjloreHUuPOBaHMUS,
TUAPOTraJIOr€HUPOBAHMS, TUpaTalyy). Peaknun
OTILEIUICHUS (AETUAPUPOBAHUSA, JETUIPOralIOreHUPOBAHUS,
JETUIpaTaIlAHN ). Peaknuu 3aMEIEHUS. Peaknuu
U30MepU3aLuu.

MOpAa0K

2

OK 01

JIP 20, JIP 26, JIP 34
MP 1, MP 2, MP 4,
MP 8, MP 10, MP 12
TIP6 1, TIP6 2, TTP6 3
TIP6 4, TIP6 5

Y0 01.01, Yo 01.02
Y0 01.03
3001.01,30 01.02

Tema 1.2 YraeBonopoas! u

I[H}:[aKTI/I‘IeCKI/Ie CAHHUIIBI, COACPKAHUEC




HX NPUPOAHBIC HCTOYHHKH

AJIKaHBI: TOMOJIOTUYECKUI DA, U30MEPHS U HOMEHKJIATypa
aJKaHOB. XMMHUUYECKHE CBOMCTBA aJKaHOB (METaHa, 3TaHA):
TOpEHHUE, 3aMEIEHUE, pa3IOKEHUe, JEruIApPUPOBAHUE.
[IpumeHeHne anKkaHOB Ha OCHOBE CBOMCTB.

AJnkeHbl. DTHIIEH, €ro MojlydyeHue (JeruApupoBaHUEM ITaHa,
JenoauMepu3ate noaudTwieHa). ['omonornyeckuit psn,
M30MEPHs], HOMEHKIIATYpa aJIKE€HOB. XHMHYECKHUE CBOMCTBA
ATHJICHA! TOpeHHe, KaueCTBEHHbBIE peakuuu
(obeciBeunBaHue OPOMHOM BOJIBI M PacTBOpa IepMaHraHaTa
KaJus), ruaparanus, noaumepusanus. [Ilpumenenue stuneHa
Ha OCHOBE CBONCTB.

[uensl u kayuyku. [loHATHE O THEHAX KAK YIJIEBOAOPOJAX C
JByMsl  JABOWHBIMM  CBSI3AMH. COIpSOKCHHBIE  JMEHBIL.
XuMuyeckue cBoiictBa OyraameHa-1,3 U u3ompeHa:
oOecrBeynBaHMe OpPOMHOM BOABI U IOJIUMEpPU3ALUS B
Kay4dyku. HaTypanabHbIi 1 CHHTETHYECKUE KaydyKu. Pe3uHa.
AnkuHbl. AneruneH. XHMHUYECKHME CBOMCTBAa aleTHIICHA:
ropeHue, o0ecrBeYrBaHe OpPOMHON BOJIbl, PUCOETUHEHUE
XJIopoBoAOpoJa u ruaparauus. I[IpumeHenne aunerusieHa Ha
OCHOBE CBOMCTB. MeXK1accoBasi H30MepUs C ANKaJUEHAMU.
Apensbl. benzon. Xumuueckue cBoiicTBa OeH30J1a: FOpPEHHUE,
peakuuMy 3aMelleHusi (rajJoreHupOBaHUE, HUTPOBAHHUE).
[TpumeHeHne GeH301a HA OCHOBE CBOMCTB.
IIpodeccnonanbHO-OpHEHTHPYIOLLIEE COAEPKAHHE
[TpuponHblE MCTOYHMKM YriaeBonopoaos. IIpuponHsii ras:
COCTaB, IPUMEHEHUE B Ka4ECTBE TOILUIMBA.

Hedte. CoctaB u nepepaborka Hedtu. Ileperonka HedTH.
Hedrenpoaykrsl

OK 01

JIP 20, JIP 26, JIP 34
MP 1, MP 2, MP 4,
MP 8, MP 10, MP 12
TIP6 1, TIP6 2, TIP6 3,
TIP6 4, TIP6 5

¥001.01,¥0 01.02
¥001.03
3001.01,30 01.02

[Ipaktnueckoe 3anstue Nel. Ilomyuenue oTuneHa u
M3y4YEHHE €TI0 CBOMCTB.

OK 01

JIP 20, JIP 26, JIP 34
MP 1, MP 2, MP 4,
MP 8, MP 10, MP 12
TIP6 1, TIP6 2,

TIPG 4, TIP6 5, T1P6 7,
T1P6 8

Y0 01.01, Vo 01.02
V0 01.03




3001.01,30 01.02

Tema 1.3
Kucaopoaconepxamme
OpraHuYecKue BemecTsa

JIHI{aKTI/I'{eCKI/Ie CAMHUIIBI, COACPKAHUC

Crnuptel. [lomyuenue sTaHONa OpOXKEHHEM TIIOKO3bI H
ryfparanved SThieHa. ['MOpokcuibHas rIpynmna  Kak
dyukunonanpHas. I[loHsTue o mpeaenbHBIX OJIHOATOMHBIX
crupTrax. XMMHAYECKHE CBOMCTBA ATAHOJIA: B3aUMOJEUCTBUE
¢ HaTpueM, oOpa3oBaHHE NPOCTBIX M CIOXKHBIX 3(PHUPOB,
OKHCJIEHHE B anbjaerui. IIpuMmeHeHue sTaHona Ha OCHOBE
CBOMCTB. AJKOronusm, ero MOCJIE/ICTBUS u
perynpexIeHue.

['nmunepuH Kak MpenCcTaBUTENb MHOTOATOMHBIX CIIUPTOB.
KauectBennass peaknus Ha  MHOTOaTOMHBIE  CIUPTHIL.
[IpumeHeHue rinepurHa.

OceHon. Dusznyeckue W XHMHYECKHE CBOWMCTBA (eHoa.
B3aumHoe BiMsSHME aTOMOB B  MoJieKyile (eHoa:
B3aUMOJICCTBUE C THAPOKCUIOM HATpUs U a30THOMU
kucnotoil. [I[pumeHenne heHosa Ha OCHOBE CBOWCTB.
Anpneruasl. [lonstue 00 anpaerngax. AjabAeruHas rpymmna
Kak (yHKIuOHaNmbHas. DopMalbIerul U €ero CBOWCTBA:
OKHCJICHHE B COOTBETCTBYIOILIYIO KHCIIOTY, BOCCTAHOBJICHHE
B cooTBeTcTByromuid coupt. Ilomyuenue anbaeruaos
OKHCJIEHUEM COOTBETCTBYIOIIMX CHOUPTOB. llpumeHeHue
dbopManbaernia Ha OCHOBE €r0 CBOWCTB.

KapGonoBsie kucnotel. [loHsiTHE 0 KapOOHOBBIX KHCIIOTaX.
Kap6oxkcunbnas rpyImna Kak GbyHKIIOHATBHASL.
I'omonoruueckuit pan MPEAECTbHBIX OTHOOCHOBHBIX
KapOOHOBBIX KucHOT. [lomydyeHne KapOOHOBBIX KHUCIOT
OKHCJICHUEM albJETU0B. XMMHUUYECKHUE CBOMCTBA YKCYCHOM
KHUCTIOTHI: 00IIMEe CBOMCTBA C MUHEPAILHBIMH KHCIOTaMU U
peakuus dtepudukanuu. [IpuMeHeHne YKCYCHOM KHCIIOTHI
Ha OCHOBE CBOKWCTB. BpIiciiue >KMpHBIE KUCIOTHI HA IPUMEPE
MaJIbMUTUHOBOW U CTE€ApUHOBOM.

Crnoxnble 3¢upbl U xupbl. [lodydeHne cIoXHBIX IPHPOB
peaknueit stepudukanun. Croxabie dPUpsl B IPUPOJIE, UX
3HayeHue. [IpuMeHeHue CIOXHBIX 3(HUpPOB Ha OCHOBE

N

OK 01

JIP 20, JIP 26, JIP 34
MP 1, MP 2, MP 4,
MP 8, MP 10, MP 12
TIP6 1, TTP6 2

TIP6 4, TIP6 5

Y0 01.01, Yo 01.02
Y0 01.03
3001.01, 30 01.02




CBOMCTB.

Kupsr kxak cnoxsele 3¢upsl. Kimaccupukanus Kupos.
XUMUYECKUE CBOMCTBA JKUPOB: TUIPOJIU3 U THAPUPOBAHUE
KUAKUX KUPOB. [IpuMeHEeHHE >KMUpPOB Ha OCHOBE CBOICTB.
Mpuia.

VYrneBoasl. YTIEBOIbI, X KIACCH(PHUKAIMIL: MOHOCAXapHUIbI
(rmoko3a,  (Qpykro3a), aucaxapumbl  (caxapo3a) W
noJyicaxapuabl (Kpaxmain 1 LHEeJIos03a).

['moko3a — BemecTBO C JABOMCTBEHHOW (yHKImen —
b IETUAOCITAPT. XUMHYECKHE CBOHCTBA  TIJIIOKO3BI:
OKHCJICHHE B TJIIOKOHOBYIO KHCIJIOTY, BOCCTAaHOBJICHHE B
copout, crnuptoBoe Oposkenue. [IprMeHEeHHE TIIOKO3bl Ha
OCHOBE CBOMCTB.

3HaueHue YIieBOAOB B KUBOM MPUPOJE U KU3HU YETIOBEKA.
[TonsiTe 0 peakuMsX MOJUKOHACHCALMU U TUIPOIHM3a Ha
pUMepe B3aMONPEBPAIICHUMN: TII0KO03a - OJIMCaXapul.
IIpodeccnonabHO-OpHEHTHPYIOLIEE COAEPKAHNE

Bunst wm cocraB pactBopurened. Ilpumenenme s
pPa3IMYHOTO BUA BELIECTB.

[Tpaktnueckoe 3anstue Ne 2. KauecTBeHHblE peakLMH 2 OK 01 JIP 20, JIP 26, JIP 34
OJHOATOMHBIX ¥ MHOTOATOMHBIX CIIHPTOB, YKCYCHOM MP 1, MP 2, MP 4,
KHCJIOTEI. MP 8, MP 10, MP 12
I1P6 1, I1IP6 2
[1PG 4, ITP6 5, T1P6 7,
I1P6 8
Y0 01.01, Yo 01.02
Y0 01.03
30 01.01,30 01.02
1.4 A3oTconepxammue JMIakTHYecKue eqMHUIbI, COJePKAHUE 8
OpraHMYecKue [TonsstTue 00 amuuHax. Anudaruuyeckue aMHHBI, HUX 4 OK 01 JIP 20, JIP 26, JIP 34

coeqnHenus. Iloaumepsl.

KjJaccu(uKauss W HOMEHKIATypa.  AHWIHMH,  Kak
opraHuueckoe ocHoBaHue. llomyuenume aHwiIMHa U3
HUTpoOeH30ma. [IpuMeHeHne aHUITMHA HA OCHOBE CBOMCTB.

AMUHOKHMCIOTBI Kak am@oTepHble IU(YHKIMOHAIbHBIE
OpraHUYEeCKHE  COCIMHEHMS.  XHMMHMYECKHE  CBOMCTBA
AMUHOKHCIIOT: B3aMMOJCHCTBHE CO IIEN0YaMHU, KUCIOTaMHU U

MP 1, MP 2, MP 4,
MP 8, MP 10, MP 12
TIP6 1, TIP6 2,

TIPG 4, TIP6 5

Y0 01.01, Vo 01.02
V0 01.03




JIpyr ¢ Apyrom (peakiusi MoJuKOHAeHcaruu). [lenTuaHas
CBA3b M mnojunentuisl. IIpyMeHeHne aMUHOKHUCIOT Ha
OCHOBE CBOICTB.

benku. llepBuuHas, BTOpHUYHAs, TpPETUYHAs CTPYKTYpHI
OenkoB.  XUMHUYECKHE CBOIlcTBa  O€JIKOB:  TrOpeHHe,
JIeHaTypauusi, TUIPOJIN3, LIBETHbIE peakluu. buonornyeckue
GyHKIIMH OETKOB.

[omumepsl. benku 1 nonmrcaxapuabl Kak OMOMIOIMMEPHI.
[TmacTmaccsl. [Tonyuenue MOJIMMEPOB peakiuei
MOJIMMEPU3ALMH U MOJIMKOHJEHCAUU. TepMOomIacTH4HbIE U
TEPMOpPEAKTUBHBIE I1acTMacchl. [IpencraBurenu miacTMacc.
Bonokna, ux knaccugukanus. [lonydenue BoOKOH.
[IpakTUKO-OpUEHTUPYIOLLIEE 3a/1aHUE
IIpodeccnonanbHO-OpHEeHTHPYIOLLEE COAEPKAHME
OtaenbHbIe NPEACTABUTEIN XUMUYECKUX BOJIOKOH.

3001.01,30 01.02

[Ipaktuueckoe 3anstue Ne3. KadecTBeHHblE peakLMM Ha 2 OK 01 JIP 20, JIP 26, JIP 34
O€JIKU. MP 1, MP 2, MP 4,
MP 8§, MP 10, MP 12
I1P6 2, I1P6 5
[1PG 6, ITP67, ITP6 8
Y0 01.01, Yo 01.02
Y0 01.03
30 01.01, 30 01.02
KontposbHas pabota no pazaeny | 2
PA3JIEJI 2. O01mas 1 HeopraHu4eckasi XuMust 24
Tema 2.1 OcHoBHBIE JAniakTu4ecKue eMHUIbI, COIEPKAHUE 4

NMOHATHHA U 3AKOHbI XUMHH




BemectBo. AtoM. Monekyna. XHUMHYECKHH DJIEMEHT. 4 OK 01 JIP 20, JIP 26, JIP 34
Annorpomnusi. IIpocTeie u CIIOJKHEIC BEIIIECTRA. MP 1, MP 2, MP 4,
KadecTBeHHBIH ¥ KOJMYECTBEHHBLII COCTaB  BEIICCTB. MP 8, MP 10, MP 12
Xummnueckue 3HaKu 1 popmyisl. OTHOCHTENBHBIE aTOMHAS U I1P6 1
MOJIEKYJIsipHast Mmacchl. KonnuecTBo BeliecTsa. Y0 01.01, Yo 01.02
OcHOoBHBIE  3aKOHBI  XUMUU. CTexuomeTpusi.  3aKOH VYo 01.03
COXpAaHEHHUsI MacChl BEMIECTB. 3aKOH IMOCTOSHCTBA COCTaBa 3001.01, 30 01.02
BEIIECTB MOJIEKYJISIPHOM CTPYKTypbl. 3akoH ABOraipo M
CJIEICTBUS U3 HETO.
PacueTnHpie 3amaun  Ha  HAXOXKICHUE OTHOCUTEIBHOM
MOJIEKYJIIPHOM MAacChl, OIPEJEICHUE MacCOBOM 10U
XUMHUYECKHUX HJIEMEHTOB B CJIO’KHOM BEIIECTBE.
Tema 2.2 Ilepuoanyecknii | Augakruyeckue eIMHUIbI, COAEPKAHNE 2
3aKOH M nepuoanyeckass | otkpeitue JI.M. MenneneeBbiM Ilepuoanueckoro 3akoHa. 2 OK 01 JIP 20, JIP 26, JIP 34
cucrema JI.M.MenpgeneeBa. | Ilepuonmueckuii 3axon B popmyiuposke [I.M1. Menneneesa. MP 1, MP 2, MP 4,
CtpoeHue aToma [lepuonnueckas Tabiuma XUMHUYECKHX  IJIEMEHTOB  — MP &, MP 10, MP 12,
Crpoenne BemecTna. rpajguyeckoe  OTOOpakeHHE IMEPUOJUYECKOr0  3aKOHa. MP 24
XuMHYecKas CBSA3b. CrpyKkTypa NepuoandYecKON TaOMUIbl: MEepUoAbl (Majible U I1P6 1, I1P6 2, TIPG 3
OoJpiiue), rpymIbl (TIaBHAS U TOOOYHAs). ¥001.01,Y0 01.02
ATOM— clOKHas yacTuua. Snpo (MpOTOHBI U HEHTPOHBI) U Y0 01.03
aeKTpoHHAas 06omouka. M3oronbel. CTpoeHHE 3IEKTPOHHBIX 30 01.01, 30 01.02
000JIOYEK  aTOMOB  JJIEMEHTOB  MajblX  IE€PHOJOB.
Oco0OeHHOCTH CTpPOCHHS AJIEKTPOHHBIX 000J0YEK aTOMOB
AJIEMEHTOB OOJIBIIUX MNEPUOAOB (MEPEXOHBIX SIEMEHTOB).
[Tonarue 06 opbutansx. s-, p- u d-opoéuranu. DIEeKTPOHHbIE
KOH(UTYpali aTOMOB XMMHYECKHUX 3JIEMEHTOB.
CoBpemenHast (opMynHpOBKAa TEPUOAMYECKOTO 3aKOHA.
3HayeHHUE TMEpPUOJUYECKOTO 3aKOHA U MEPUOJAMYECKON
cucteMbl xumuuyeckux sjemeHToB J[.M. MenaeneeBa mis
pPa3BUTHUSA HAYKU U IOHUMAaHUS XUMUYECKON KapTUHBI MUPA.
Tema 2.3 Boaa. PactBopbl. | IngakTuyeckue eMHUIbI, COIEPKAHUE 4
DJIeKTPOJMTHYeCKASs DIIEKTPOJIMTHYECKAS AUCCOIMALIMS . BOJIA KaK 4 OK 01 JIP 20, JIP 26, JIP 34
AUCCOLHALMS. pactBopuTeib. PactBopuMocTs BemecTs. Hachliennsle, MP 1, MP 2, MP 4,

HCHACBIIICHHBIC, ICPECBIIICHHBIC PACTBOPEI. 3aBHCHUMOCTH
pacTBOPpUMOCTHU I'a30B, JKUJIKOCTEN U TBCPAbIX BCUICCTB OT

MP 8, MP 10, MP 12
I1P6 2, IIPG 7




pa3sIUYHBIX (HaKTOPOB.
MaccoBasi 107151 paCTBOPEHHOTO BEIIIECTBA.
DJEKTPOIUTHI M HEAIEKTPOIHUTHL. DIIEKTPOIUTHICCKAS

Jucconuanys. Mexanu3msl JIEKTPOJIUTUYECKON
JUCCOLMAMU  JUIsl BEUIECTB C Pa3jJu4YHbIMM  THUIIAMHU
XAMHYECKON CBSI3H. I'mppatupoBaHHbIE 51
HErUAPaTUPOBAHHBICHOHBIE HOHBI. Crenenn
AIIEKTPOIUTUYECKON nucconuanuu. CuibHble W cladble
3JIEKTPOJIUTHI. OcHoOBHBIE MTOJIOKEHUS TEOPUHU

3JICKTp0JII/ITI/I‘ICCKOI7I Jucconranuu. KI/ICJIOTH, OCHOBAaHHUA U
COJIN KaK 3JICKTPOJIUTHI.

¥001.01,¥0 01.02
Y0 01.03
3001.01,30 01.02

Tema 2.4 Knaccnpuxanus
HEOPraHu4YecKux
coeIlMHEeHUH U X CBOMiCTBA
XuMuvecKue peakunu

JlnlakTHYeCcKne eqUHULIbL, COAEPKAHUE

oo

Kucnotel Kkak »dIEKTPOJUTHl, HX Kiaccu(UKAMs IO
pa3IUYHBIM TIpU3HAKaM. XHWMHUYECKHE CBONCTBAa KHCJIOT B
CBETE TEOpUHU AIEKTPOJIUTUYECKOMN JHCCOIAAIIH.
OcoOenHoctu B3alMOJICHCTBUS KOHUEHTPUPOBAHHOMN
CepHOM M a30THOM KHUCIOT ¢ MeTauiamMu. (OCHOBHBIE
CIOCOOBI TIOTyYEHUS! KUCIOTHI.

OcHoBaHMSI KaK »OJEKTPOJHTHI, WX KiIacCU(PUKALUS TIO
pa3IMYHBIM MpPHU3HAKAM. XHUMUYECKUE CBOMCTBA OCHOBAHUI
B CBET€ TEOPUU IJIEKTPOJUTUYECKOM  JUCCOLIMAIINU.
Pa3znoxenne HepacTBOPUMBIX B BOJI€ OCHOBaHHUI. OCHOBHBIE
CIOCOOBI MOTYyYEHHUSI OCHOBAHHIA.

Comu  kak oanektponauthl. Conm cpegHue, KHCIbIE |
OCHOBHBbIE. XHMMHMUYECKH CBOMCTBA COJIeH B CBETE€ TEOPHUH
AJIEKTPOIUTHYECKON aucconuanu. CrocoObl TONTYYECHHS
COJIEH.

I'uapomus comeit. CosneoOpa3yronye U HeCcoJIe00pa3yroImue
okcuabl. OCHOBHBIC, aM(OTEpPHBIE M KHUCIOTHBIC OKCHJIBIL.
3aBUCHMOCTh XapaKTepa OKCHIA OT CTETIEHU OKHUCICHHS
oOpa3yromiero ero Mmerauia. XHUMHUYECKHE CBOWCTBA
okcuaoB. [TomyueHne oKCuaIoB.

XapakTepucTHKa COCTaBa, CTPOCHHUS, CBOMCTB, IOJYYEHUS U
MIPUMEHEHUS OCHOBHBIX KJ1accoB HEOPTaHUYECKUX
COCIMHEHMI: OKCUIOB, KHCJIOT, OCHOBAHUM U COJICH.

OK 01

JIP 20, JIP 26, JIP 34
MP 1, MP 2, MP 4,
MP 8, MP 10, MP 12
TIP6 2, TIPG 4

TIP6 5, IIP6 6

Y0 01.01,Y0 01.02
Y0 01.03

30 01.01,30 01.02

B ToM uMciie mpakTHYeCcKUX U J1a00PATOPHBIX 3AHATHH




JlaGopatopnoe 3anstue Nel. Peaknuu HMOHHOTO OOMEHa.
HcnbiTanue pacTpoB cosiel HHAUKATOPAMH.

OK 01

JIP 20, JIP 26, JIP 34
MP 1, MP 2, MP 4,
MP 8, MP 10, MP 12
TIP6 2, TIPG 4

TIP6 5, TIP6 6, TTP6 8
Y0 01.01, Vo 01.02
V0 01.03

30 01.01,30 01.02

JlaGopatopnoe 3ansitue No2. KauecTBeHHBIC peaKIMu Ha
orpeneneHue cyinbhaT, CHIMKAT, KapOOHAT U XJIOPH HOHOB

OK 01

JIP 20, JIP 26, JIP 34
MP 1, MP 2, MP 4,
MP 8, MP 10, MP 12
TIP6 2, TIPG 4

TIP6 5, TIP6 6, TTP6 8
Y0 01.01, Vo 01.02
V0 01.03

30 01.01, 30 01.02

Tema 2.5 MeTanabl 1
HEMeTAJIbI. XUMHUSA U
JKU3HD.

I[HI[&KTI/I'-ICCKI/IC CAHHUIIBI, COACPKAHUEC

Mertamisl 1 HeMeTalIbl: MeTaulbl. OCOOEHHOCTH CTPOEHHS
aTOMOB M KpucTasioB. Du3nueckue CBOWCTBA METAILJIOB.
Knaccudukanuss MeTayyioB 1O pa3IMYHBIM  PU3HAKAM.
XHUMHUUYECKUE CBOMCTBA METAIIOB. DJIEKTPOXUMHUECKUH Pl
HaIpsHKEHUH MeTauioB. MeTramioTepmust.

OO6ume crnocoObl mosyueHuss MetamuioB. Ilonartue o
Metauryprun. llupoMmeraminyprusi, THAPOMETAUIYPTUS |
anekTpoMeTasTyprusi. CIijiaBbl YepHBIE U LIBETHBIE.
Hemeramnsl. OcobeHHOCTH CTpOoeHUs aToMOB. HemeTaisr —
MPOCTHIE BEUIECTBA. 3aBUCUMOCTh CBOMCTB TaJIOTEHOB OT UX
nonoxkeHus B llepuoamdeckoi cucreme. OKUCITUTENbHBIE U
BOCCTAHOBUTEJIbHbBIE CBONCTBA HEMETAIJIOB B 3aBUCUMOCTH
OT UX MOJIOXKEHUS B PALY AMEKTPOOTPUIATEIbHOCTH.

Ponb XUMUU B obecreyeHnH JKOJIOTUYECKOH,
SHEPreTHYECKOM M THIIEBOW OE30MacHOCTH, pa3BUTHHU
MeauuuHbl. [loHsTHE O HayyHBIX MeTOAaX IO3HAHMS
BEIIECTB W XUMHUYECKUX peakiuid. [lpencraBienus o006
00X HAYYHBIX MPHUHIUIAX MPOMBIIIICHHOTO IMONTYYCHUS
BOKHEHIINX BEHIECTB. YEJOBEeK B MHpPE BEHIECTB U

OK 01

JIP 20, JIP 26, JIP 34
MP 1, MP 2, MP 4,
MP 8, MP 10, MP 12
TIP6 1, TIPG 2, TIP6 3,
TIP6 4, TIPG 5, TTP6 6
Y0 01.01, Yo 01.02
Y0 01.03

30 01.01,30 01.02




MaTEpUaOB:  Ba)KHEWINNE  CTPOUTEIIBHBIC  MAaTEepHAaJIbI,
KOHCTPYKIIMOHHbIE MaTe€pHaJIbl, KPaCKH, CTEKJIO, KEpaMHUKa,
MaTepUabl UL AJIEKTPOHMKY, HAaHOMAaTEPHAIBL,
OpraHMYeCcKHe ¥ MUHEpaNbHbIE yAO0OpeHus. XuUMHUS W

3/I0pPOBBE YeNoBeKa: npaBuiia HCIIOJIb30BAHUS
JICKapCTBEHHBIX  MpEmapaTroB, MpaBuia  0OE30MacHOTO
UCIIONIb30BAaHUsl  MpemaparoB  OBITOBOM  XMMHUU B

MMOBCETHEBHOW KU3HU.
IIpodeccnonanbHO-OpHEHTHPYIONIEE COEPKAHUE
Koppo3zus MeTanioB u criocoObl 3alIUTHI OT KOPPO3UU

Jlaboparopuoe 3ansatue Ne3. KauecTBeHHBbIE peakIuu Ha
KaTHOHBI METAJJIOB

OK 01

JIP 20, JIP 26, JIP 34
MP 1, MP 2, MP 4,
MP 8, MP 10, MP 12
TIP6 2, TIPG 4

TIP6 5, TIP6 6, TTP6 8
Y0 01.01, Vo 01.02
V0 01.03

3001.01, 30 01.02

KonrtponsHas pabota no pazneny 2

OK 01

JIP 20, JIP 26, JIP 34
MP 1, MP 2, MP 4,
MP 8, MP 10, MP 12,
TIP6 2,TTPG 5, MP 24
V0 01.01,Y0 01.02
Y0 01.03

30 01.01,30 01.02

IIpomeskyTouHas arTecTauus

Bcero:

40




4 YCJIOBUA PEAJIM3AIINNA YYEBHOM JTUCIATIIIAHBI

4.1 MaTepuaJIbHO-TeXHMYeCKOe o0ecneyeHne
Jlns peanu3anuy MporpamMMbl y4eOHOHM JUCLUIUIMHBI IPEIYCMOTPEHBI CIEAYIOUIME ClelUalIbHbIe
IIOMEILIEHNUS U OCHAIICHHE:

Tun v HauMeHoOBaHHUeE

OcHallleHHe CenHaJLHOr0 MoMeIeH s
CHENHUAJILHOI0 IOMEIEeHU S

KaOMHeT XUMHU MynbTUMEIMIHBIC CPEICTBA XPAaHEHUS, Tepelavyd H
npecTaBIeHNs HHPOPMALINH.

Y4eOHO-MeToIn4ecKast JTOKYMEHTAIHS,
JUIAKTUYCCKUE CPEACTBA. Pabodee mecTo mpemojaBaTes:
NEPCOHANBHBI  KOMIIbIOTEp,  paboume  Mecra
oOyJaromuxcs, Tocka yaeOHasi, yaeOHast MeOelb;

naboparopusi XUMUH Maket nemoHcTparmonHsii "llenTpudyra”,
TEMaTUYECKHE IJIaKaThl U TaOIUIIbL;

Bechl kyxonnbie Maxwell MW-1451,

Becsl anexrponnsie BJIP,

Becsl kBajpaTHbI€;

OKCHKaTOpBHI;

CymuiIKky HaCTEHHBIE;

Kpbl1ika ¢ BBITSKKON (7151 BBITSDKHOTO HIKada
Ne01380750);

Turnu dpapdopossie HU3KHE Ne3;

[Mkads! 1714 mocyasl 1 000pyI0BaHUS;

HIxad ans XpaHeHUs] XUMUUYECKUX PEaKTUBOB,
(450%900*2100 mm.);

Ikadbl cymmibHbIE;

HIunip! TUTETBHBIE;

[Tka¢ BEITSXKHON C MOMKOM;
CronputabopaTopHbIE;

Hancrasku ans crona;

[Tomemenue nns  camocrosaTensHOM | [lepconanbhbie KoMIbIOTEPHI ¢ TakeToM MS Office,

paboThl 0OyJAOIINXCS BBIXOZOM B IHTEpHET U C TOCTYIIOM B 3JIEKTPOHHYIO
MH(OPMaLlMOHHO-00pa30BaTEIbHYIO CPENY
YHUBEPCUTETA

[Tomemenune  mmst  xpanenwss U | llkadbl, cremwmaxku s XpaHeHHS J1aOOpPaTOPHOTO

npodumakTHyeckoro  OOCIyKUBaHUS | OOOPYJOBaHMS,  MHCTPYMEHTOB U PACXOJHBIX

y4eOHOT0 000PYyIOBaHMS MaTepHaJIOB.

4.2 YyeOHo-MeTOAMYecKOe M HH(POPMALIMOHHOE 00ecriedeHHe peaJTn3alui NPorpaMmMbl

OcHOBHBIC HCTOYHHMKH:

1. Epemun B.B.
Xumus : 10-i kinacce : yroyoneHHsii ypoBenb. yueonuk / B. B. Epemun, H. E. Ky3smenko, B. U.
Tepenun, A.A. [po3nos, B.B. JIynun ; noa. pea. B. B. JIyauna. - 10-e u3z., crep. - Mocksa:
WzparensctBo "lIpocBemenne", 2023. — 446, [2] c. : ui.

ISBN 978-5-09-107226-6.

2. Epemun B.B.
Xumus : 11-i1 knace : yrinyonenHslii ypoBenb. yueOHuk / B. B. Epemun, H. E. Ky3smenko, B. 1.
Tepenun, A.A. JIpo3nos, B.B. Jlynun ; nox. pena. B. B. Jlyauna. - 10-e uzn., crep. - Mocksa:
NznarensctBo "[Ipoceemenue", 2023. — 478, [2] c. : wL.
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ISBN 978-5-09-107469-7.
JlomoJHUTEIbHbIE HCTOYHHKH:
1. [llepuunpina, JI. B. Xumusa. COOpHHK 3aa4 U yIIPaXHEHUH : yueOHO-METOaHUecKoe mocodue /

JI. B. llleBuunpina, M. /1. ITonexaeBa, A. M. Amapues. - HoBocubupck : Uzn-so HI'TY, 2019. - 63 c. -
ISBN 978-5-7782-3975-3. - Tekcr : anexkrponnsiid. - URL: https://znanium.com/catalog/product/1870499
(mara o6pamenus: 08.09.2023). — Pexxum 1ocTyma: mo moAmnucke.

2. AudunorenoBa, M. B. Xwummus : y4eOHMK W TPAKTUKYM IS CPEIHETO IPO(EeCCHOHAIBLHOIO

obpazoBanus / U. B. AupunorenoBa, A.B. babkos, B. A.IlonkoB.— 2-¢ wu3m.,, HUcOp. W JAOI. —
Mocksa : M3natenscTBo FOpaiit, 2023. — 291 ¢. — (Ilpodeccuonanbroe odopazopanue). — ISBN 978-5-
534-11719-6. — Tekct : snextpoHHbId // OOpazoBatenpHas miardpopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/513807 (mnara obparenus: 08.09.2023).

=

IIporpammuoe odecneuenune u UnrepHer-pecypcni:
MS Windows 7 (moamucka Imagine Premium), MS Office 2007, 7 Zip.
MS Windows Calculate Linux Desktop MS Office 7 Zip

HNuTepHeT-pecypcenl:
http://school-collection.edu.ru/-Enunas kosnekiust mudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB
http://festival.1september.ru/subjects/4/-dectuBany nenaroruveckux wuaed "OTKpBHITBIA  ypok'.
Pa3paboTku ypoKOB 1O XUMHH
http://pedsovet.org/-ITexcoser.org. )KuBoe mnpoctpancTBo oOpazoBaHus. IHTepHET-pecypc COACPIKUT
TEOPETUICCKHUE U MTPAKTUICCKIE MAaTEPHAIIBI JIS POBEICHUS YPOKOB, BHEKJIACCHBIX MEPOTIPHUSITHIA
http://www.alhimik.ru/-AJIXUMUK.DnekTpOoHHBIN KypHAJI Ul TpPENoaBaTesc, MKOIbHUKOB U
CTYJCHTOB, U3YYAIOIINX XUMHUI0. BKIIFOUaeT METOIUYEeCKHEe PEKOMEHMAIMH JUIS YYUTEICH XUMUH,
CIIPaBOYHMKH, OWorpaduy BEIMKUX XHUMHKOB, pazzienbl "Becenas xumusa", "Xumus Ha KaKIbIid
JeHb" ¥ MHOTO APYroi HHTEPECHOU U TMOJIe3HON HH(OpMAIIH
http://www.chemistry.narod.ru/~-Mup xumun. COAEPKUT XUMHYECKHE CIPABOYHUKH, HCTOPHUIO
CO3/aHHUS M DPAa3BUTHS MEPUOJUYECKON CHUCTEMBbl 3JeMEeHTOB (ccbuika "Myseit"), omnucanue
XUMHUYECKUX OMNBITOB C PAa3UYHBIMU DJIEMEHTaMH, CBEJACHHUS U3 OCHOBHBIX O0JAcTell XUMHH
(orpaHudeckasi, arpoXuMHs, TEOXHUMHS, OKOXHMHS, aHAIATHICCKass XWUMHUSA, (HOTOXHMUS,
TEPMOXUMUS, HePTEeXUMHUA), pa3fAeNl XUMHUYECKHMX HOBOCTEH, CCHUIKM Ha TIOJIE3HBIE pPECYpChI
WNutepnera u T.4.

http://hemi.wallst.ru/-Xwumus.OOpa3oBaTeNbHbIN CAUT IS IIKOJILHUKOB M CTYICHTOB. DJICKTPOHHBIN
Y9eOHUK IO XMMHH I CPEIHEH MIKOJIBI, TPUTOIHBIN JUIS UCTIOJB30BaHUs KaK B OOBIYHBIX, TaK U B
CHEIMATM3UPOBAHHBIX KIIaccaX, a TaKXke Ji1 TMOBTOPEHHsI MaTepuaja B BBITYCKHOM Kilacce W Jis
MOATOTOBKM K 52K3aMeHaMm. Ha caifTe omyOiuMKoOBaH psii TpHIOKEHUH: Tabnuiia Menpaeneesa,
TabyuIa MEKTPOOTPULIATEILHOCTEH AIIEMEHTOB, AJIEKTPOHHBIE KOH(UTYpaIlMU 3JIEMEHTOB U Jp., a
TaKXKe 3aJ1a91 JJIs1 CAMOCTOSITEIILHOTO PEIICHUSI.
http://www.college.ru/chemistry/-Otkperteiii Komnemk: Xumus. DIeKTPOHHBIH y4eOHUK 110 XMMHUHU
(HeopraHuveckasi, OpraHHWYCCKas, sAepHAsS XUMHS, XUMHS OKPYXArOMeH Cpeabl, OWOXHMHS);
COJIEP’KUT OOJNBIIOE KOJIUYECTBO JOMOJTHUTEIBLHOTO MaTepuana. YUYeOHHK COMPOBOXKIACTCS
CIPaBOYHBIMU TaOJIMLIAMU, TPUBOIUTCS OJIPOOHBINA pa30op TUIOBBIX 3a/1a4, IPEACTaBIeH O0JIbIION
HaOOp 33134 AJIsl CAMOCTOSITENILHOTO PEIICHUS
http://www.informika.ru/text/database/chemy/Rus/chemy.html-Dnekrpornple yaeOHUKH 10 0OIIEH
XUMHH, HEOPTaHUYECKOW XUMHH, OpraHndeckoil XuMuu. [IpenocTapnsioTcs cripaBOYHbIE MaTePUAITBI
(cmoBapb XMMHUYECKUX TEPMHUHOB, CIPAaBOYHbIE TAOIMIIbI, OMOrpapuu BETUKUX XUMHUKOB, UCTOPHUS
XUMHH ), @ TAKKE TECTOBBIE BOIIPOCHI.
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry-O6pa3oBaTeibHBIH CEpBEp TECTUPOBAHHUS.
becruiatHoe on-line TecTupoBaHUe MO XUMUH, TPEOYET perucTpalvu B cucteme. TecToBble 3aJaHus
BKJIIOYAIOT B ce0sl COCTaBJIEHUE YPAaBHEHUU M BbIOOpP YCIOBHIl MPOBEAEHUS XUMUYECKHX pEaKLu,
KIacCU(PUKALUIO DIEMEHTOB M  CIOXKHBIX BEIIECTB, BOMPOCHl IO CTPYKType MOJIEKYI,
KOJIMYECTBEHHBIA pacueT peareHToOB, CIIOCOObI HICHTU(UKAIINN BEIICCTB.
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https://znanium.com/catalog/product/1870499
https://urait.ru/bcode/513807
http://school-collection.edu.ru/
http://festival.1september.ru/subjects/4/
http://pedsovet.org/
http://www.alhimik.ru/
http://www.chemistry.narod.ru/
http://hemi.wallst.ru/
http://www.college.ru/chemistry/
http://www.informika.ru/text/database/chemy/Rus/chemy.html
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry

5 KOHTPO.Ib Y OIIEHKA PE3YJbTATOB OCBOEHHMA YYEFHOU JUCHUILIAHBI

KoHTposib u oleHKa pe3yiabTaTOB OCBOCHHUS JUCIMIUIMHBI OCYIIECTBIIETCS MpernojaBaTesieM B
IIpoLIecCe TEKYLIET0 KOHTPOJIS U IPOMEXYTOUYHON aTTECTALIUU.

5.1 Tekyuuii KOHTPOJIb

Pazgen 1

Oprannyeckass XuMus

MP 8, MP 10, MP
12

T1P6 1, TIP6 2, TIP6
3

I1P6 4, TIP6 5, [IP6
6, IIP67, TIPG 8

V0 01.01, Vo 01.02
Y0 01.03

3001.01, 30 01.02

Ne | KonrpoJsunpyembie Konmponupyemvie | HammenoBan | Kpurepuu orieHKH
pa3aeJibl (TeMbl) pesyiemambl ue
y4e0HOli JHCIUILIHHbI OLCHOSHOTO
cpezcTea
1. JIP 20, JIP 26, JIP | KoutponbHas | Kpurepru olieHMBaHMs TeCTa:
34 pabora 3a KayKIIpIi IMpaBITBHBINA OTBET 10t
MP 1, MP 2, MP 4, | Tecr 3a HeMPaBWIbHBIA OTBET —

O6amnnoB

Kpurepun orieHrBaHMS| KOHTPOJIBHOM
PaboTHI:

«OTIIMYHOY - TEOPETHIECKOES
CcoJiepKaHKe Kypca OCBOCHO
TIOJTHOCTBIO, 6€3 POOETIOB, YMEHHS
c(hopMHpPOBaHEI, BCe
TPETYCMOTPEHHBIE IPOr PAMMOIA
y4eOHBIE 33/1aHVST BHITOJTHEHB],
Ka4ecTBO UX BBINOIHEHHS OLICHEHO
BBICOKO.

«XOpOILIOY - TEOPETUYECKOE
COZIEpYKaHre Kypca OCBOCHO
TIOJTHOCTBEO, 6€3 POOETIOB, HEKOTOPBIE
yMeHus chOpMHUPOBAHBI
HEJIOCTATOYHO, BCE MPETYCMOTPEHHbIE
TPOrpamMMON YdeOHbIE 3aaHHs
BBITIOJTHEHBI, HEKOTOPBIE BHJIBI
3a/1aHHH BBIOJTHEHBI C OLIMOKAMH.
«Y TOBJIETBOPUTEITBHO -
TEOPETUUECKOE COZIEPyKaHKE Kypca
OCBOEHO YaCTYHO, HO IPOOEJIbI HE
HOCSIT CYILIECTBEHHOTO XapaKTepa,
HEOOXOIMMBIE YMEHHSI pabOTHI C
OCBOCHHBIM MaTepraioM B OCHOBHOM
chopmMUpOBaHbI, OOJTBIIIMHCTBO
TIPETYCMOTPEHHBIX IIPOIPaMMOI
00y4eHIsT YIeOHBIX 3a/TaHNIA
BBITIOJHEHO, HEKOTOPBIE 13
BBITNIOJIHEHHBIX 33/JaHUI COZIEPYKaT
OILIMOKH.

«HeynoBeTBOPUTEITLHOY -
TEOPETUYECKOE COZIEpKaHKE Kypca He
OCBOCHO, HOOOXOIMMBIE YMEHHS HE
c(hopMHPOBaHBI, BBITIOITHEHHBIE
ydeOHbIe 3311aHHUs COTIEPYKaT IpyOble
OILIMOKH.
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JIP 20, JIP 26, JIP | Tect Kpurepun orieHrBanus Tecta:

34 JIMKTaHTBHI 3a KaK/IpIi IpaBUIBHBIN OTBET 16art
Tema 1.1 OcHoBHbIC MP I, MP 2, MP 4, 3a HenpaBUIbHKIH oTBET — O
HOHATHSL OPTaHUYECKOM | MP 8, MP 10, MP GaIIOB
XHAMHH U TEOPUS 12 Kpurepun orieHMBaHMSI XUMAYECKOTO
CTPOCHUS IIP6 1, IIP6 2, JIVIKTAHTA:
OpraHHYECKHX I1P6 3 3a KayKITpIi IMPaBIITBHBIA OTBET -1 Oarut
P — IIP6 4, [IP6 5 3a HenpaBWIbHEIH oTBET — 0

Yo 01.01, Yo 01.02 OaJuI0B

Yo 01.03

30 01.01,30 01.02

JIP 20, JIP 26, JIP | Tecr Kpurepun ouenrBanus tecra:

34 JIMKTaHTBI 3a KayKIIpIi MpaBIIBHBINA OTBET 101

MP I, MP 2, MP 4, | Ilpaktnyecka | 3a HempaBUIbHBINA OTBET — 0

MP 8, MP 10, MP | sipadora OaJuI0B
Tema 1.2 12 (mpaxTudecko | Kpurepun orieHMBaHMS XUMIYECKOTO
VI IeBONIOpOs! 1 HX IIP6 1, IIP6 2, | e3amaHue) JIAKTAHTA:

11P6 3, 3a KaK/IbIiA PABIITBHBIA OTBET -1 Oarmt
HIPUPOAHBIC HCTOUHUKM | 17p5 4 JIP6 5, 3a HenpaBuiIbHBIN 0TBET — 0

I1P6 8 0aioB

Kpurepriy oLeHNBaHMS IPAKTHUYECKOTO

Yo 01.01,Y0 01.02 3a1AHIST:

Yo 01.03 3a NpaBWIbHBIN AIITOPUTM PELLICHUS

30 01.01,30 01.02 3ana4 -1 oarut

JIP 20, JIP 26, JIP | Tect Kpurepun orieHrBaHusI TeCTa:

34 JIuKTaHTHI 3a KayK/pIi MpaBIITBHBINA OTBET 10armT

MP 1, MP 2, MP 4, | Ilpaktiaecka | 3a HenpaBWIbHBINA OTBET — 0
Tema 1.3 %P 8, MP 10, MP | sipabota I6<21J'IJ'IOB
Kucnopoxconepmante | 1o poe gp;[l;ﬁ?‘“’ moﬂe}ﬂm““ NUMHTCCKOTO
OpraHNHCCKUC 11P6 3, 3a KaK/IbIiA PaBITBHBIA OTBET -1 Gart
BCIICCTBA IIP6 4, I[IP6 35, 3a HenpaBWIbHBIH oTBET — 0

ITP6 8 0asIoB

Yo 01.01, Yo 01.02

Yo 01.03

30 01.01, 30 01.02

JIP 20, JIP 26, JIP | Tect Kpureprn otieHmBanus Tecra:

34 [paxTryecka | 3a Kbl MPaBUIbHBIA OTBET 10arm1

MP 1, MP 2, MP 4, | sipabora 3a HempaBHIIbHBIN O0TBET — 0
Tema 1.4 MP 8, MP 10, MP | (npakmidecko | Gaiuios
A3zotconeprkamue 12 € 33/1aH1E) 3a NPaBIIbHBIN &ITOPUTM PELLICHHS
OpraHuvecKre I11IP6 1, IIP6 2, 3ay1a4 -1 Gyt
COCIMHEHHUS. 1IP6 3,
[Tonumepsl. [IP6 4, 1IP6 5,

I1P6 8

Yo 01.01, Yo 01.02

Yo 01.03

30 01.01, 30 01.02
Pazaen 2 O6mas u I1P6 1, I1P6 2, Konrposhast | Kpurepun orieHrBaHus TecTa:
HeopraHuveckas 1IP6 3, I1P6 4,IIP6 | pabota 3a KaK/pIi MpaBIUTBHBINA OTBET 10armt

5,11P6 6,I1P6 Tect 3a HempaBWIbHBIN O0TBET — 0
XHUMHA 7,11P6 8 aIuIoB
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JIP 20, JIP 26, JIP
34

MP I, MP 2, MP 4,
MP 8, MP 10, MP
12, MP 24

Y0 01.01,Y0 01.02
Y0 01.03
3001.01,30 01.02

Kpurepun orieHrBaHMSI KOHTPOJIBHOM
padoThL:

«OTIMYHOY - TEOPETUUECKOES
COZIEpPYKaHNE Kypca OCBOCHO
TIOJTHOCTBIO, O€3 TIPOOEIIOB, YMEHUS
c(hopMHPOBAHEL, BCE

TIPETyCMOTPEHHBIE TPOrPAMMOIA
y4eOHBIE 39/IAHNS BBITIOTHEHE,

Ka4ecTBO X BBITIOHEHHS OLICHEHO
BBICOKO.

«XOpoOII0» - TEOPETUYECKOe
CcoIepyKaHKe Kypca OCBOCHO
TIOJTHOCTBIO, O€3 TPOOEIIOB, HEKOTOPHIC
yMeHUs ChOPMHUPOBAHBI
HEJIOCTATOYHO, BCE MPETYCMOTPEHHbIE
MPOrpaMMOH YIeOHBIE 3aIaHHS
BBINIOJTHEHBI, HEKOTOPBIE BUJIbI
3a1aHII BBIIOIHEHBI C OIIMOKAMIL.

«Y TOBJIETBOPUTEITBHO -
TEOPETUYECKOE COZIEPKaHHE Kypca
OCBOEHO YaCTYHO, HO POOEJIbI HE
HOCSIT CYIIIECTBEHHOTO XapaKTepa,
HEOOXO/IMMBbIE YMEHHS padoThI C
OCBOEHHBIM MaTepHUaiOM B OCHOBHOM
c(hopMHPOBAHBL, OOJTBIIIHCTBO
TPETYCMOTPEHHBIX ITPOrPaMMON
00y4eHHs ydeOHbIX 3a/1aHNi
BBITIOJHEHO, HEKOTOPBIE 13
BBITIOJIHEHHBIX 33JJaHUI COZIEPYKaT
OILIMOKH.

«HeynoreTBOPUTEITLHO -
TEOPETHUECKOE COJIEpYKaHue Kypca He
OCBOCHO, HEOOXO/TMBIC YMEHHS HE
c(hOpMUPOBAHBI, BBITIOTHEHHBIE
y4eOHBIE 3a/IaHKS COTIEPKaT rPyobIe
OILIMOKH.

JIP 20, JIP 26, JIP | JluKraHTbl Kpurepun orieHrBaHMSI XUMAYECKOTO
34 [pakTyuecka | TUKTaHTA:
MP 1, MP 2, MP 4, | sipabora 3a KaK/IbIiA paBTbHBIN OTBET -1 Oarut
Tema 2.1 Beenenne. MP 8, MP 10, MP | (npaktudecko | 3a HempaBWIIbHBIH 0TBeT — O
OCHOBHBIE TIOHSATHS U 12, € 3a/1aHKC) 0aIoB
3aKOHBI XHMUH MP 24 Kpurepn oLeHMBaHYS TIPAKTHYECKOTO
IIP6 1, IIP6 2 3aTaHIT:
Yo 01.01, Yo 01.02 3a NPaBIIIbHBIN AITOPUTM PELLICHHS
Yo 01.03 3aza4 -1 Oaut
30 01.01, 30 01.02
Tema 2.2 1IP6 1, I1P6 2, JIMKTaHTHI Kpureprin orieHNBaHMS XUMIYECKOTO
[Meproauueckuii 3aK0H 1IP6 5 Tpaxriiecka AVIKTAHT. 5
M TIepHOaHIeCcKas Yo 01.01, Yo 01.02 | apabota 3aKa)K,Z[bH/IHpaBI/UII1HBH/IOIB€T-1 Garun
Yo 01.03 (mpakTidecko | 3a HempaBUILHBINA OTBET — 0
cuctema 30 01.01, 30 01.02 | esamanve) | Gawios
I[.I/I.MCH,Z[CJ'ICCBa. JIP 20’ JIP 26, JIP

Kpureprn orieHMBaHus MPAKTIYECKOTO
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Crpoenue aToma
Crpoenue BemecTna.
XuMHYecKas CBSI3b

34

MP 1, MP 2, MP 4,
MP 8, MP 10, MP
12, MP 24

3a/IaHYSL:
3a NpaBIIIbHBIN ATTTOPUTM
pereHus3aiad -1 6amt

Yo 01.01, Yo 01.02
Yo 01.03
30 01.01, 30 01.02

9. JIP 20, JIP 26, JIP | Tect Kpurepun orieHrBaHys TecTa:
34 Ipaktiecka | 3a KaxkIplid PABIUIGHBINA OTBET 10am1
Tema 2.3 Bopa. MP I, MP 2, MP 4, | spabora 3a HenpaBuIIbHEIA oTBET — 0
PactBopEL. MP 8, MP 10, MP | (npaktidecko | 6amioB
DIIEKTPOIUTHYECKAS 12 € 3a1aHue) Kpurepuu OLIEHMBAHYS IPAKTAYECKOTO
JTUCCOIIAAITUS 11P6 2 Sa/iaHIs.
Yo 01.01, Yo 01.02 3a MpaBWJIbHBIN A/ITOPUTM PEILICHHS
Yo 01.03 3a71a4 -1 Gyt
30 01.01, 30 01.02
10. JIP 20, JIP 26, JIP | Tecr Kpureprn oriennBanms tecta:
34 [NpaxTryecka | 3a Kbl MPaBAIbHBIA OTBET 10armt
2.4 Knaccuduxarms MP I, MP 2, MP 4, | sipadora 3a HenpaBWIbHEIH oTBET — 0
HEOPTAHMTCCKIX MP 8, MP 10, MP | (npakTudecko | OayijioB
. 12 € 3a/1aHue) Kpurepun orieHMBaHMS MPAKTIYECKOTO
COCITMHCHHUI U MX 11P6 2, I1P6 4 —
CBOWCTBA. XUMUYCCKUE | I7P6 5 ITP6 6, 34 IPABIIGHBIIH A/TOPHTM PELLICHIST
[peaKIn IIP6 8 3aza4 -1 Oat
Yo 01.01, Yo 01.02
Yo 01.03
3001.01, 30 01.02
11. JIP 20, JIP 26, JIP | Tecr Kpureprm orieHrBaHms TeCTa:
34 JIuKTaHTHI 3a KayK/pIi MpaBIITBHBINA OTBET 10arT
MP 1, MP 2, MP 4, | Ilpaktnyecka | 3a HempaBUIbHBINH OTBET — 0
T MP 8, MP 10, MP | sipabota Oaju10B
eMa 2.5 Metauibl u
12 (mpakTidecko | Kpurepun orieHUBaHYS PAKTHYECKOTO
HEMeTaJUTbl. XUMHUS U 11P6 1. PG 2. D— —
KU3HB I1P6 3, I1P6 4, a PABAITBHBIA ATTOPUTM PEILICHFST
IIP6 5, IIP6 6 3amay -1 Oaynt

5.2 [IpomMe:kyTOUHAs aTTeCTAIUS

[TpomexyTouHas aTTecTausi 0OY4aroIIUXCsl OCYUIECTBIIACTCS M0 3aBEPUICHUH U3Y4YEHUs YI4eOHOTO
npenMera «XUMHUsD U TO3BOJISIET ONPEISIUTh KaueCTBO U YPOBEHb €€ OCBOCHHUS.

dopma MPOMEKYTOUHON aTTECTAlMU TI0 TIPeIMeTy «XuMus» — nudpepeHupoBaHHbIN 3aUET.

PesyibTaTsl
00y4eHust

OueHouHbIE CpeCTBA
A5 IPOMEKYTOYHOM aTTeCTalUH

I1P61, TTPG2, ITP64,
I1P65, ITIPG6, ITP67,
I1P68, JIP 20, JIP
26, JIP 34, MP 1,
MP 2, MP 4, MP 8,

Tect

1.Cxema pacnpeieNieHHst JIEKTPOHOB TI0 CIIOSIM B aTOME XUMHYECKOTO AIIEMEHTa,
00pa3yromIero COeIMHEHUs, COOTBETCTBYIoMME o0mmM Gopmynam H2D u 303

1) 2e,6e 2)2e,8e,5¢ 3)2e,8¢e,6e 4)2e,8e,7¢e

2.P$I,Z[ OJICMCHTOB, PAaCIIOJIOKCHHBIX B MMOPAAKE YBCIIMUCHUSA ATOMHBIX paJnyCOB:

MP 10, MP 12, MP
24,11P6 2, TIPG 5

1S, P, Si 2)P,S,0 3)Se S, 0
3. Okcup yrnepona (IV) sBnsercs

4)Be, B, Al
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Y0 01.01, Yo 01.02
Y0 01.03
3001.01,30 01.02

1) amdoTrepHbIM 2) KUCTOTHBIM 3) HEcosleoOpa3yomuM  4) OCHOBHBIM
4.HeoOpaTtuMmasi XMMHUYECKas PEAKIUs MPOU30HAET MpH CIWBAHUU DPACTBOPOB
BelIeCTB, (POPMYIIbI KOTOPBIX:

1)KOH u NaCl 2)CuCI2 u KOH 3) MgCI2 u HNO3
Cu(NO3)2

5.BepHbl 11 crieayroniue BhICKa3bIBaHUS ?

A. Crenens okucieHusi atoMa xpoma B coenunennu CrO pasna +3

b. Crenens okucnenus aroma xpoma B coequaenuu Cr203 pasna +3

1) BepHO TONBKO A 2) BepHO TosibKO b 3) BepHBI 00a cyxaeHus 4) ob6a CyXIeHH
HE BEPHBI

6. C pa30aBICHHOW CEPHOM KUCIIOTOM pearupyroT:

1)Cu 2)Mg 3)CuO 4)BaCl2 5)NaOH 6) SO2

Kputepuu onenku: Beimosueno 90-100% 3ananuii-oneHka —«S»

80-89% - onenka «4»

70-79% - ouenka «3»

Memnbuie 70% oneHka «2»

4) AI2(SO4)3 u

[1P61, TTP62, ITP64,
I1P65, ITPG6, ITP67,
I1P68, JIP 20, JIP
26, JIP 34, MP 1,
MP 2, MP 4, MP 8,
MP 10, MP 12, MP
24,11P6 2, TIPG 5
Y0 01.01, Yo 01.02
Y0 01.03

30 01.01, 30 01.02

IIpakTH4yeckoe 3a1aHue
1 BapuanTt
1. Pacmpenenenue 3JI€KTPOHOB II0 SHEPreTHUYECKMM YPOBHIM 2e,
cootBerctyer dactuie 1) Mg® 2) 073) Mg?*4) S
2.B psny anementoB Na — Mg — Al - Si
1. yMeHBIIAIOTCS paJANyChl aTOMOB
2. YMEHBIIIAETCs YUCIIO IPOTOHOB B Apax aTOMOB
3. YBEIMYHMBACTCS YHUCIIO MIEKTPOHHBIX CIOEB B aTOMax
4. yMeHbUIAeTCs BBICIIAS CTETIEHb OKUCIIEHUSI aTOMOB B COSMHEHUSX
3. dakTop, HEe BIUSIOMNN Ha CKOPOCTh XUMHUYECKUX PEAKIINH,
1. nmpupoga pearupyroumx BeIecTB
2. TeMIieparypa
3. KOHIEHTpalHUs PearupyrolIix BEeIeCcTB
4)TUn XMMHYECKOH peakuuu
4. HanOonee 31eKTPOIIPOBOIHBIM METAIUIOM U3 MEPEUUCICHHBIX SBISETCS
1. mwuaK 3) cBUHEI]
2. menp 4) Xxpom
5. Merai, He OTHOCSIIANCS K METOYHO3EMETHHBIM,
1)maruwmii 3) cTpoHIui
2)kanbuuit 4) 6apuit
6. Hanbomnee akTHBHO pearnpyeT ¢ BOAOH
1. ckanmuii 3) Kanui
2. MarHu# 4) KajabIui
7.ArperaTHoe COCTOSTHHE M0J1a TP HOPMAJIbHBIX YCIOBUSIX
1. xunkoe 2) TBEpoe 3) razooOpazHoe
8. Meramu1, ¢ KOTOpPbHIM HE B3aMMOJEHCTBYET KOHIIEHTPUPOBAHHAs CepHas
KHCIIOTA,
1)xene3o 2)Marauii 3)uHK 4)HaTpUit
9. TecToBbIC 3aJaHMsI HA COOTBETCTBHE.
10. VYcraHoBHTE COOTBETCTBHE MEXIY pearupyromuMu
MPOJYKTAMH UX B3aHMO/ICHCTBHSL.
A) Cu +Cl, 1) Cu(OH), u Cl,
b) CuO + HCl 2) CuCl
B) Cu,0 + HCI 3) CuClzl/I HQO
4) CuCl;
5) CuCl u H,0

8e, 2e

BCIICCTBaAMU U
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11. VYcraHoBHTE COOTBETCTBUE MEXIy THUIAMU M YPaBHEHHUSIMH XHUMHUYECKHX
peaKuui.
THUITbl XUMHNYECKUX PEAKIINIA
A) coequnenusi, OBP, HeobpaTumast
b) paznoxenus, OBP, sngorepmuyeckas
B) coequnenus, OBP, romorennas
YPABHEHUS PEAKIIWI
1. N2(F)+ 3H2(r)(—> 2NH3(F)+ Q
2. 2KNO;= 2KN02+02+Q
3. FeO+C —>Fe+CO-Q
4. 4Fe + 30,+ 6H,0 = 4Fe(OH)3
5. 2Al + Fe;03= 2Fe + Al,03+Q
12. 3aganus ¢ pa3BEPHYTHIM OTBETOM.
13. 3anumuTe ypaBHEHUS pEaKlUid, C MOMOIIBI0 KOTOPBIX MOXKHO OCYIICCTBHUTH
npespaimieaus Zn — ZnCl,— Zn(OH),— ZnO
st mepexona 2 3anuimTe HOHHOE YpaBHEHUE.
14. K 34,8r cynpdara kanus NpuiIMiud pacTBOp, coaepxkamuid 83,2 T xjopuaa
6apusi. Onpenenute Maccy odpaszoBaBiierocs ocaaka. (50).
15. PaccraBbTe K03 (PUIIMEHTHI B ypaBHEHUH PEAKIIMU C IIOMOILBIO 3JIEKTPOHHOTO
6ananca. Cu +tHNO3—Cu(NO3),+NO +H,0.

2 BapMaHT
1. PacnpeneneHue »SJIEKTPOHOB IO DHEPreTUYECKUM YpOBHsSIM 2e, 8e, 6e
COOTBETCTBYET aTOMY
1. yrnepona 3) pocdopa
2. cepsl 4) xy0pa
2 B pany snementoB C—-N - O - F
1. ymeHbIIaeTcs BBICIIAS CTETIEHb OKUCICHUS SJIEMEHTOB B COSTUHEHUSIX
2. yBEIUYMBAIOTCS PAJNYCHl aTOMOB
3. yMeHbIIIaeTcs BOCCTAHOBHUTEIbHAS CIIOCOOHOCTH MPOCTHIX BEIIECTB
4. yBEIWYHMBACTCS BBICIIAS CTETICHb OKHUCIICHUS 3JIEMEHTOB B COCIMHECHUSX
3. ®akTop, HE BIUAIOIINN HA CKOPOCTh XUMHUECKUX PEaKIIHi,
1. xarammzarop
2. cnoco0 MOJTy4YeHUs! peareHTOB
3. Tpupoja pearnpyroInux BEIIeCTB
4. KOHIICHTpAIlUs pearnpyrolluX BEIIeCTB
4. Meta, He OTHOCSIIUIACS K IICIOYHEIM METaJIIaM,
1. xanuii 3) nutuit
2. Kanblwii 4) HATPHA
5. CBOWHCTBO pTYTH, KOTOPOE OrpaHMYMBAEeT €€ NpPHUMEHEHHE B OBITOBBIX
TEpMOMETpax
1. arperatHoe cocTosiHUE
2. Temreparypa IUIaBICHUS
3. TOKCHYHOCTH
4. BBICOKas IJIOTHOCTD
6. Bogopon Henb3s NOTYYUTh MYTEM B3aUMOICHCTBHS METAJIOB C KHCIOTOM
1. a3otHoOI 3) congHoOl
2. cepHoii 4) hochopHoit
7. CBOICTBO, XapaKTepHOE JIJIsl 030Ha,
1. xopoio pacTBopsieTcs B Bojie
2. He MMeeT 3araxa
3. OakTepuiuacH
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4. nerue BO3IyXa
8. Boaa B3anMOAEHCTBYET C KaXKABIM U3 BEUIECTB, (POPMYIIBI KOTOPBIX
1)Ca u Nay0 2) Na,O u Cu 3)CuO u N20O54)ZnO u SO,
9. TecToBbIe 3aJaHHSI HA COOTBETCTBHE,
10. YcraHoBHuTE COOTBETCTBUE MEXIY MCXOIAHBIMHM BELIECTBAMH M NPOSYKTaMHU
peaKLHii.
A) Nau H,O 1) Na,SOz; 1 H,O
b) Na,O u H,0 2) NaOH u H,O
B ) NaOH u SO;3) NaOH u H;
4) NaOH
11. YcranoBUTE COOTBETCTBHE MEXY THIIAMU M YPAaBHEHUSIMU PEAKLIUH.
THUITbI XUMHWYECKUX PEAKIINIA
A) 3amemenusi, OBP, snnorepmuueckas
b) paznoxenus, OBP, sk30Tepmuueckas
B) coenunenus, OBP, HeoOpaTumas
YPABHEHUS PEAKIINIA
Noy+ 3Hape> 2NH;300+ Q
2KNO3= 2KNO,+0;, +Q
FeO +C — Fe + CO -Q
4Fe + 30,+ 6H,0 = 4Fe(OH)3

5. 2Al + Fe;03= 2Fe + Al,03+Q

12. 3ananus ¢ pa3BEPHYTHIM OTBETOM.
13. 3anumuTe ypaBHEHUS PEaKIHl, C MOMOMIBIO KOTOPHIX MOXKHO OCYIIECTBUTH
npespauieHns MgO— MgCl,—Mg(OH),— Mg(NO3),
[ nepexona 3 3anMIINTE HOHHOE YpaBHEHUE.
14. K pactBOpy, comepxamemy 63,97 HUTpaTa aIIOMHHHS, TPUIWIA PACTBOD,
comepxkammii  39,2r  ¢ochoprHoit  kucimorel. Omnpenenure wMaccy (ocdara
QITIOMUHUS.
15. PaccraBbTe K03 (PUIIMEHTHI B ypaBHEHUH PEAKIIMH C IIOMOILBIO 3JIEKTPOHHOTO
6ananca. Cu + HNO3— Cu(NO3),+ NO,+ H,0
Kpurepun onenku:
KOHTpOJIbHAs paboTa NpeACTaBiIeHAa B YCTAaHOBJIEHHBIM Cpok U odopmieHa B
CTPOTOM COOTBETCTBHM C W3JIOKCHHBIMH TPEOOBAHUSMH; TIOKAa3aH BBICOKHUN
YPOBEHb 3HaHUS U3YUEHHOT0 MaTepHuasa 1o 3a1aHHON
TeMe, MPOSBICH TBOPUECKUH MOJXOJ MPH OTBETE Ha BOIMPOCHI, YMEHHE TIIyOOKO
aHaJTM3UpPOBaTh NpodiaeMy U JenaTh 0000IIaone BbIBOABI; padoTa BBHIIOJIHEHA
IPaMOTHO C TOYKH 3PEHHUS MOCTABJICHHOH 3a7auu, T.e. 0€3 OIMOOK M HEeI0YETOB
WIN JOMYIIEHO He 0oJiee OJJHOr0 HeJ0UYeTa OLIEHKa «5».
KOHTpOJIbHAsE padoTa Mpe]CcTaBlieHa B YCTAaHOBJIEHHBIH CPOK M oQopMmiieHa B
COOTBETCTBUM C U3J0KECHHBIMU TPeOOBAaHMIMM; MOKa3aH JOCTAaTOYHBIH ypOBEHb
3HaHUS U3Y4EHHOr0 MaTepualla o 3aJJaHHOM TeMe, IPOsBIEH TBOPUYECKUN OIXO0.
IpU OTBETE HA BONIPOCHI, yMEHHE
aHAJIM3UPOBAThH MpoOJeMy U JenaTh 0000IIarole BHIBOBI; paboTa BHIIOJHEHA
MOJTHOCTBIO, HO JIOMYIIEHO B HEl: a) He Oosiee 0HOW HErpyOoi OUIMOKHU U OJTHOTO
Heqouera 0) uin He OoJiee ABYX HEJ0UETOB OIICHKA «4».
KOHTpOJIbHAsE paboTa MpeACTaBlICeHA B YCTAHOBJICHHBIH CPOK, IpU O(QOpPMIICHUU
paboOThI OMYIIECHB HE3HAYNTEIHHBIE OTKIIOHEHHUS OT
U3JI0KEHHBIX TPeOOBaHMI; MOKa3aHbl MUHUMAJIbHbIE 3HAHUS 110 OCHOBHBIM TEMaM
KOHTPOJIbHOM paboThI;
a) He O6oJsiee IBYX TpyObIX OMIMOOK,
0) He Oosiee OAHOM rpy0Ol OMMMOKHM U OHOTO HEIOYETa,
B) He OoJiee IBYX-TpeX HEerpyObIX OINOOK,

NS
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') OJHa HerpyOast omMoKa U TPU HEI0YEeTa,

1) IpU OTCYTCTBUH OIINOOK, 4-5 HEZ0UETOB

BBIIOJIHEHO HE MEHEE ITO0JIOBUHBI pabOThI OLIEHKA «3».

YHUCIO OMMOOK M HEIOYETOB NMPEBOCXOJUT HOPMY, IPU KOTOPOW MOXKET OBITh
BBICTaBJIEHA OLIEHKA «yOBJIETBOPUTEIBHOY» WIIN €CIIU MPABUIIBHO BBIMOJIHEHO
MeHee TI0JIOBUHBI PadOTHI;

eclii 00yJaroluiicst He MPUCTYINA K BBITOJHEHUIO PaOOThI UM MTPABUIBLHO
BBINOJIHWI He OoJiee 10 IpOIeHTOB BeeX 3a/laHMi OLIEHKA «2».

Kpurepum oueHku ouggepenyuposannozo 3auema

- «OTIUYHO» - TEOPEeTHUYECKOe COJECpKAaHUE Kypca OCBOEHO IOJIHOCTBIO, 0e3 mpoOernos,
yYMEHUs1 COPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE IPOrpaMMOi yueOHbIE 3aaHus BBIIIOJHEHBI, KAU€CTBO
UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

- «XO0poIo» - TEOPETHUECKOE COJAEpkKAHUE Kypca OCBOEHO MOJHOCTBIO, 0€3 MpoOenos,
HEKOTOpblE yMEHHUs CPOPMHUPOBAaHbI HEAOCTATOYHO, BCE MPEIYCMOTPEHHbIE MPOrpaMMOM YydeOHbIE
3aJJaHMs BBIIIOJIHEHBI, HEKOTOPBIE BHJIbI 3aJaHUI BBIITOJIHEHBI C OIIMOKaAMH.

- «Y IOBJIETBOPUTEIILHO» - TEOPETUYECKOE COJEPKaHHE Kypca OCBOCHO 4YacTUYHO, HO
npoOensl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOOUMBbIE YMEHHUS pabdOThl C OCBOCHHBIM
MaTepuajJoM B OCHOBHOM C(OPMUPOBAHBI, OOJIBIIMHCTBO IMPEIYyCMOTPEHHBIX NPOrpamMMoil 00ydeHus
y4eOHBIX 3aJJaHUI BBIITOJHEHO, HEKOTOPBIE U3 BHIIIOJHEHHBIX 33/1aHUN COJIEPKaT OLINOKU.

- «HeynoBneTBOPUTENBHO» - TEOPETUUECKOE COJIEpKAHNE Kypca HE OCBOEHO, HEOOXOANMBIE
yMeHHs He ¢(hOpMHUPOBaHbI, BBINOIHEHHbIE YUeOHbIE 3a/1aHUs COJIEpKaT TpyOble OMINOKH.
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[Ipunoxenue 1

OBPA3OBATEJIBHBIE TEXHOJIOT' U, BKJIIOYASA AKTUBHBIE U UHTEPAKTHUBHBIE
METOABbI OB YYEHUA

[Ipu mnpoBeneHHH TEOPETHYECKUX U MPAKTUYECKHUX/TA0OPATOPHBIX 3aHATHH HUCIOIB3YIOTCS
CJIENYIOLIME NIENAarOrHYECKUE TEXHOJIOT UM

Ne | Ha3Banue Lenb ucnonb3zoBanus | [manupyemslii Ornucanue nopsiaka

1/ | oOpa3oBaTesbHOM o0pa3oBaTenbHON pe3yJsbTar UCIOJIb30BaHUSA (AJITOPUTM

I | TexHoJoruu (c TE€XHOJIOTHH MCIIOJIb30BaHUs IIPUMEHEHHUS) TEXHOJIOTUN
yKa3zaHHeM aBTopa) / o0Opa3oBaTenbHON B ITPAKTUYECKON
aKTHUBHBIE U TEXHOJIOTUHI npodeccuOHaTBHON
UHTEPAaKTUBHbIE JESTEIbHOCTH
METO/Ibl 00yUCHUS

1 | TexHomnorus dopMupoBaHue Peduekcus [TouckoBslit (00CYyXkaeHME)
IIPOEKTHAOM JIMYHOCTHBIX U cpopmupoBanHocTH | KoHcTpykTopckuii (morck
JESATEIIBHOCTH MeTanpeIMETHBIX JUYHOCTHBIX U ONTUMAJILHOTO PELIeHNUs)
(dxon ptomn, YHUBEPCAIBbHBIX METaNpPEeAMETHBIX TexHomornueckuit
Yunesam Kmnnatpuk) | yueOHbIX JeHCTBUM, B | yHUBEPCATIbHBIX (BBIIIOJIHEHUE

YaCTHOCTH YMEHHMU y4eOHBIX JEUCTBUN. | 3aIUIAaHUPOBAHHBIX
CaMOCTOSITEJILHO ornepanuii)

NoObIBaTh 3HAHMS, 3aKIounTeIbHBIN (aHATN3
IIPUMEHSTh OCO3HAHHO npolecca 1 pe3yabTaToB)
UX B IPAKTUYECKON

JEATEIbHOCTH,

TOTOBHOCTH HaXOAWTh

peleHre yyeOHbIX U

COIMATBHBIX TIPOOIIEM,

MOTPEOHOCTH U

CIIOCOOHOCTH K

CaMOpPa3BUTHIO.

2 | UadopmannonHo- NudopmanronHsit ConpoBoxxieHue [Ipesenranum,
KOMMYHHKAIIMOHHAs | 0OMeH Mnpu MaTEpUajIOB YPOKa | BUIEOPOJIMKHU
TEXHOJIOTHS MOATOTOBKE U (BUI€OPONHKHY,

(A.B. [Ilemypoga) BBITIOJTHEHUH CXEMBI, TaOJIHLIBI,
nabopaTtopHoOi KapTOUYKH)
paloTHI.

3 | 3mopoBbecOeperatony | -obecrneueHue -Cobmnronenue KoHnTponb ocBerienus Bo
ast CaHUTapHO- ONTUMAJILHOTO BpEMsI IPOBEACHUS
Texnonorus (H.K. TUTHEHUYECKOTO BO3/yIIIHO- 3aHSTHS,

CMupHOB) COCTOSIHUS Y4eOHOI0 | TEIUIOBOI'O PeKUMa B | IPOBETPUBAHUE;
IIOMEILEHUS ayUTOpUH; ¢u3KynpTHAY3A;
(ocBemeHue, -0 ICPKAHAE SMOLIMOHAJIBHBIE Pa3PAIKU;
IIPOBETPUBAHHUE, paboTOCTIOCOOHOCTH | CBOEBPEMEHHOE
TeMIEPaTypPHBIH oOyJaromuxcs Ha 3aBeplICHHUE YpOKa.
PEXUM U IIp.); 3aHATUY;
-pOBE/ICHNE -I03UTHBHAS
«(U3KYIBTMUHYTKHY, | IICUXOJOrHYecKast
«(uskynpTrayse» Bo | armocdepa.
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BpEMSI 3aHSTHUS;
-HaJIU4Yne
«3MOIIHOHAJIFHBIX
Pa3psAa0K»: IIYTOK,
YIIBIOOK,
FOMOPUCTUYECKUX WU
MOYYUTETBHBIX
KapTUHOK, IIOTOBOPOK,
HM3BECTHBIX
BBICKA3bIBaHHUH C
KOMMEHTApUSIMU U T.II.

HuTepakTuBHBIC BoBneuenue kaxaoro | AKTUBHas ['pynmnoBas AesITeNbHOCTD B
TEXHOJIOTHH oOyuatoierocs B JIeATETbHOCTh VIpaXHEHUSIX, 00CYKIeHUE
o0pa3oBaTeNnbHbI KaXKI0Tr0 OOIINX peleHui
porecc oOyudaromierocs Ha
3aHATHUH,
00BEKTUBHOE
OILICHUBAHHE
JIeATETbHOCTH
oOyuJaromierocs Ha
3aHITHH.
Keiic-meton (A. BrisiBnenue, ot0op 1 | AHanM3 cuTyauuu 1 | 3HAKOMCTBO C CUTYalllei,
Honropykos) pelnieHre NpoOIEMHBIX | BEIpaOOTKa BBIJICJICHHE TTPOOJIEMBI,
CUTYaIluH, MPAKTUIECKOTO MO3TOBOH IITYpM,
OcMeIciieHne perieHus aHAJIN3 TIPUHATUS
3HAYEHUH JeTaneu, COBMECTHBIMHU peleHuH,
OITMCAHHBIX B YCHWJIMSIMU MUHU- Pemenue keiica —
CUTYyalu rpyImi MpeAJIOKEHUE BapUAaHTOB

perieHust IpoOIeMHOM
CUTYaIUH, CBSI3aHHOM ¢
npo¢eCHOHATBHON
JESATEIbHOCTHIO
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[Ipunoxenue 2

NEPEYEHb MPAKTUUYECKHUX/JIABOPATOPHBIX 3AHSATHN

Pa3nesbl/TemMbl Tembl Kosm | B popme | TpedoBanus
NpaKTH4ecKux/nadopartopubix | yectB | mpaktu | ®PI'OC COO
3aHSATUHI 0 yeckoii (ymertn)
4acoB | MOAT0OTO
BKH
Pasznen 1. OPTAHUYECKAS XUMUSA 6 0
Tema 1.2 [IpakTrueckoe 3aHATHE Nel. 2 0 I1P6 1, TTPO
Yraeogoponsl M ux | [lonydeHne 3TuieHA W U3y4YEHHUE 2,
MIPUPOTHBIC €ro CBOMCTB. I1P6 4, TTPO
HCTOYHUKHU 5, I1P6 7,
I1P6 8
Tema 1.3 [Ipaktnueckoe 3anstue Ne 2. 2 0 [1P6 1, ITP6
Kucnopoacoaepxany | KauectBeHHbIe peaxkuuu 2,
W€ OPraHUYECKUE | OJHOATOMHBIX M MHOIOaTOMHBIX [1P6 4, TTP6
BellleCcTBa CIIUPTOB, YKCYCHOU KHCJIOTHI. 5, ITP6 7,
ITP6 8
14 IIpakTtnueckoe  3aHATHe  Ne3. 2 0 I1P6 1, TIPG
Azorconepxaimue | KauecTBeHHBIC peakiiny Ha OCITKH. 2,
OpraHUYeCcKHe I1P6 4, ITPO
COEIUHEHMUS. 5,11P6 7,
[Tonumepsl. ITP6 8
Pa3nen 2. OBIIASI U HEOPTAHUYECKAS XUMUSA 6 0
Tema 2.4 JlabopaTopHoe 3aastue  Nel. 2 0 I1P6 2, I1P6 4
Knaccudukanus Peakuun MOHHOT'O oOMeHa. I1P6 5, TIPG
HEOPTraHWYECKHUX HcnbiTanne pacTpoB coJier 6, I[1P6 8
COCTMHEHUN U UX | UHIUKATOpPaMHU.
CBOMCTBA
XuMHuecKue
peakimn
Tema 2.4 JIaGoparopHoe 3ansTHe Ne2. 2 0 I1P6 2, TIPG 4
Knaccudukanms KauecTBeHHbIE peaku Ha [1P6 5, TTP6
HEOPraHMYECKUX | OMpeeneHne cynbhar, CUINKaT, 6, I[1P6 8
COCIMHEHUH M UX | KapOOHAT U XJIOPHUJ HOHOB
CBOMCTBA
XUMUYECKUE
peakuumn
Tewma 2.5 Metamner | JJaGoparopHoe 3aHsiTe Ne3. 2 0 [1P6 2, TTIPG 4
Y HEMETaJLIBL. KauecTBeHHBIE peaky Ha I1P6 5, TIPG
XUMUS U )KU3Hb. KaTHOHBI METAJIJIOB 6, I1PG 8
UTOI'O 12 0
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OBPA3OBATEJIbHBII MAPIIIPYT

ITpunoxxenue 3

Kontponupyemslie
Konrtponbnas Kontpomupyemsie
paziesbl (TEMBbI) OueHovHbIe CpeaCTBA
TOYKa pe3ynbTaThl
y4eOHOTro IpeaMeTa
Nel Paszgen L. Kontpoabnas | 1. Tecr
Oprannueckast XuMus padora Nel 2. IIpakTnueckoe
3aJlaHue.
3. Keiic 3agaua
Ne2 Paznen 2. Kontpoabnas | 1. Tecr
OO6wmas u paGora Ne2 2. IlpakTuueckoe
HEOpraHu4ecKas 3a/1aHue
XUMHUSA 3. Keiic 3agaua
Mpome:xxyrounas | [uddepenunpoBannblit Bomnpocs! k 1 Teopetnueckue
arrecTanus 3auer 3a4éTy BOITPOCHI 110

COJIEPKAHUIO
Kypca

2. Tumnossle
MIPaKTUYECKHE
3aJJaHusA

29




JHCT PETHCTPALMH H3MEHEHH 1 ¥ JIONOJIHEHMI

Pasen paGoneit

Kparkoe coaepaanme icsmMene s’ oo e Jlama, Noanues
wn NPOrpasMLl Ne pporoxona CTe,
JACCUHIN TKATLIK
TTK/TILK
PaGouas  nporpamma  yweOWON  amCLITHIN  «XNMHIDS 13.09.2023 r,
axTynnsuposada. C  sHeceHneM waMeneniit o AexTpolHkA | Mporoxon Mo |

napHanT
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