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rocyaapcTBeHHOE O1opKeTHOE NpodeccoHaIpHOEe 00pa30BaTEIbHOE YUPEXKICHUE
Camapckoit obmacti «OTpagHeHCKUH HETIHON TEXHUKYM»

PACCMOTPEHO HA 3ACEJAHUU
HuxmoBoit komuccuu OO u COL
[Ipencenarens

1O0.B. Mopo3zosa
npoTokoa Ne 10 ot «20» mas 2022

CocraButens: Copokoneroa H.A., nipenonasarenb ['BIIOY «Otpannenckuit
HE(DTAHON TEXHUKYM»

ConmepxaHne TIPOTpaMMBI PEaU3yeTcss B TIPOIECCE OCBOCHHUS CTYACHTAMHU
OCHOBHOH 00pa3oBaTelbHONH MPOTpaMMBI C IOJyYEHHEM CpeaHero  oOmmiero
oOpazoBanusi, pa3paboTaHHON B cooTBeTCTBUU ¢ TpeboBanusmu GI'OC COO, a Takxke ¢
yuérom TpedboBanuit ®I'OC CIIO 22.02.04 CBapouHoe MpOU3BOACTBO



Pabouas mnporpamma OVIIL1l Xumus pa3zpaboTaHa B COOTBETCTBUU C
TpeOOBaHUSIMU:

— (benepalibHOrO TOCYAapCTBEHHOIO 00pa30BaTEIbHOTO CTaHIapTa (Hanee —
®dI'OC) cpennero odIiero oopazoBaHus,

- (emepasbHOr0O TOCYJAapCTBEHHOTO CTaHAApTa CPEAHETO MPOQPECCHOHATBHOTO
obpazoBanus (nanee — CIIO) no cneruansuoctu 22.02.04 Ceapounoe npouzeo0cmeo

- pEeKOMEHAITUSIMU 0 OPTaHU3aIMU MTOTYISHHUS CPETHETO 00Iero 0Opa3oBaHus B
mpenesgax OCBOCHHSA 00pa3oBaTeNbHBIX MPOTPaMM CpPEIHEro Mpo¢eCCHOHATHLHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOro 00OmIero oOpa3oBaHUS C Y4Ye€TOM TpeOOoBaHUMU
dbenepabHBIX  TOCYNApCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB H  IMOIYy4aeMOM
CHeUaIbHOCTH WU mpodeccun cpeaHero npodeccuoHaibHOro oopa3zoBaHus (TMCHMO

JlenaprameHTa rocyJapCTBEHHOW MOJMUTUKU B cepe MOATOTOBKM pabOuMX KaJapoB U

JI1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259),

OpUMEPHON TMporpaMMmbl 00IIe00pa30BaTEIbHON Yy4eOHOM JTHUCHUTLIMHBI
Xumusa 1as npoecCHOHANBbHBIX 00pa30BaTeNIbHBIX OpraHU3aluid, PEKOMEHIOBAaHHOM
®denepanbHbIM TOCYJaPCTBEHHBIM aBTOHOMHBIM yupexaeHuem «DenepanbHblii HHCTUTYT
pa3Butus oopazoBanus» (nanee — PI'AY «OUPOy») B kauecTBe TPUMEPHOH MPOTPAMMBI
U pealii3alliid OCHOBHOM mpodeccruoHanbHoi oOpa3zoBaTenbHoil nporpammbl CIIO Ha
0a3e OCHOBHOTO 00IIero 00pa3oBaHMs C MOJYYCHHUEM CpeaHero odmero oOpa3oBaHws,

poTokoJ Ne 3 ot « 21 » uronst 2015r., peructpauoHHbiii HOMep peteH3uu Ne 385 ot

« 23 » nroia 2015r. PI'AY «DUPOy.
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COJAEPKXAHHUE

1 ITACIIOPT PABOYEIM ITPOT'PAMMEBI YVUEBHOI'O TTPEJIMETA

2 COAEPXXKAHUE  VYEBHOI'O  IIPEIJMETA M TEMATHUYECKOE 9

I[INTAHUPOBAHUME

3 YCJIOBUA PEAJIM3ALIU ITPOT'PAMMDBI YUEBHOTI'O ITPE/IMETA

4 KOHTPOJIb 1 OLIEHKA PE3VJIbTATOB OCBOEHUA ITPOT'PAMMBI
YYEBHOI'O ITPEAMETA

[Tpunoxenune A

[IJTAHUPOBAHME YUYEBHBIX 3AHATHH C UCIIOJIb3OBAHUEM
AKTHUBHBIX 1 MHTEPAKTHUBHbLIX ®OPM 11 METO/1OB
[Tpunoxenue b

TEMATHUKA BbIITOJIHEHWA MHAMBU/Y AJIBHBIX I[TPOEKTOB

25

27

30

31
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1 TACHIOPT PABOYEM TPOI'PAMMBI YYEFHOI'O ITPEJIMETA
OVIL 11 Xumusn

1.1 O6aacTs NpuMeHeHUs MPOrpPaMMbl Y4e0HOr0 NpeaMeTa

[Iporpamma  yuebHoro mpenmera OVILI1l  Xumus  SBASETCS  4YacThIO
oO1eoOpazoBarenbHOro0 IuKia oOpa3zoBarenbHOM mnporpamMmbl  CIIO  mporpaMmsbl
MOJTOTOBKM KBAMM(PHUIMPOBAHHBIX padounx, ciayxamux (manee — IIIICC3) mo
CHEIUAIBLHOCTH CpeaHero mnpodeccuoHabHOro obpaszoBanms: 22.02.06 Caapounoe
IPOU3BOJICTBO

1.2 Mecto yueoHoro npeamera B ctpykrype IIIICC3

VY4eOHbIl IpeIMET SBISETCA MPEAMETOM 00111e00pa30BaTeIbHOIO y4eOHOr0 1MKIa B
COOTBETCTBHUHM C mexHoI0cuyeckum npoduiieM npopeccuoHalIbHOT0 00pa30BaHUsl.

VYpoBeHb ocBoeHust yuebHoro npeamera B coorBerctBun ¢ ®I'OC cpeanero obiiero
00pa3oBaHUs OA308blil.

Peanuzamust conepkaHusi y4eOHOro mpeaMeTa MpeArnoiaraeT CcoOloIeHue
NPUHIIMIA CTPOrod MPEEMCTBEHHOCTH MO OTHOIIEHHWIO K cojepxkanuto kypca OVIL 1]
Xumus Ha CTyIIEeHM OCHOBHOTI'O 00111er0 00pa3oBaHusl.

B 10 xe Bpems yueOnbrii mpeamer OVIIL 11 Xumus nnsa mnpodeccHoHATbHBIX
o0pa3oBaTeNbHbIX OpraHu3aluii 001a/1aeT CaMOCTOSITEIbHOCTHIO U LIETbHOCTBIO.

Pa6ouas mporpamma yuebnoro npeamera OVII 11 Xumus uMeeT MEXIPEIMETHYIO
CB3b C o0mieoOpa3oBareabHbIMU yueOHbIMU mnpeametramu, OVIL0S Acmponomus,
OVII.10 @usuka, YHIIL.0I DOxonocus moeco «kpas W npodecCuoHaTbHBIMU
mucuumuinHamu OI1.09 Snexkmpomexnuxa u snekmponura, OI1.08 Mamepuanosedenue.

N3yuenne yuebHoro mnpenmera OVIL 11 Xumus 3aBepiiaetcs MPOMEKYTOUHOU
aTrecranuei B gopme sxzamena B pamkax ocBoeHust [IIICC3 na 6a3ze OCHOBHOIO

oO1ero o6pa3oBaHmsl.

1.3 IliianupyemMblie pe3y/abTaThbl 0CBOCHHUS Y4eOHOIr0 mpeaMera
[Inanupyemble pe3yabTaThl OCBOEHUS YIE€OHOTO IpeaMeTa:
JIUYHOCHIHbIE PE3YSIbI AN bl:
— YyBCTBO TOPJOCTH M YBaXEHHSA K HCTOPUM M JOCTHXKEHHSIM OTE€YECTBEHHOMN

5
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XUMUYECKON HAayKH; XHMHUYECKH TPaMOTHOE IMOBeAeHWE B TpodeccHoHaTbHOM
NEeSATEAbHOCTY U B OBITY MpU OOpallleHMd C XUMHUYECKUMH BEIleCTBAMH,
MarepualiaMy U Mpoleccamus;

TOTOBHOCTh K TMPOJAOKEHHI0 O0pa3oBaHWs U TOBBIIIEHUS KBadu(UKaAIMU B
n30paHHOM Tpo(decCHOHANBHON JEeATETbHOCTH U OOBEKTUBHOE OCO3HAHHUE POJIH
XUMUYECKUX KOMIIETEHITUN B ATOM;

YMEHHUE UCIO0JIb30BaTh TOCTUKEHUSI COBPEMEHHOM XUMUYECKON HAYKH U XUMHUYECKUX
TEXHOJIOTMM JJIsi TOBBIIIEHUS COOCTBEHHOIO WHTEJUIEKTYaJbHOTO pa3BUTHUS B
BbIOpaHHOW TPO(EeCCHOHABHOM e TEIbHOCTH;

MemanpeomemHuwle pe3y1bmamal:

WCIIOJIH30BAaHNE PA3IMYHBIX BHUJOB ITO3HABATEIBHOW NESITEIILHOCTH W OCHOBHBIX
MHTEJUIEKTYaJbHbIX oOmepanuii (MOCTaHOBKM 3ajadyd, (OpMyIMpOBaHUS THUIOTE3,
aHainW3a W CHUHTE3a, CpaBHEHWS, OOOOIICHMs, CHCTEeMAaTH3allid, BBISIBICHUS
MPUYMHHO-CJICACTBEHHBIX CBS3€H, MOWCKA aHAJIOroB, (POPMYIUPOBAHUS BBIBOJIOB)
JUISL pelIeHUs] TOCTABJICHHOW 3a/layd, MPUMEHEHHE OCHOBHBIX METOJOB IMO3HAHMS
(HabmroleHns, HAYYHOTO OJKCIIEPUMEHTA) [JIi WM3YYCHHS pPa3IMYHBIX CTOPOH
XUMUYECKUX OOBEKTOB W TIPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAUMOCTD
CTAJIKUBATHCS B MPOPECCHOHANBHOM cdepe;

MCIOJIb30BAHUE PA3JIMYHBIX UCTOYHUKOB ISl TTOJYYEHUS] XUMUYECKOH MHGOpMALIHH,
YMEHHUE OIICHUTh €€ JOCTOBEPHOCTh JIsi JOCTIDKCHUS XOPOIIUX pe3yIbTaTOB B
npodeccuoHanbHo chepe;

npeomemmbwle pe3ynomamal:

c(OPMHUPOBAHHOCTh TPEICTABICHUA O MECTE XHMHUU B COBPEMEHHOW HAyIHOU
KapTUHE MUpa; [OHUMAHHE pPOJIM XUMUU B (GOPMHUPOBAHUU Kpyrozopa H
(GYHKIIMOHATBLHOW TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUSI MPAKTHUECKUX 3a/1a4;
BJIa/ICHUE OCHOBOMOJIAralOUMMU XUMUYECKUMU MOHSATUSIMU, TEOPUSIMH, 3aKOHAMU

Y 3aKOHOMEPHOCTSIMU; YBEPEHHOE TMOJIb30BAHUE XUMUYECKON TEPMUHOIOTUEN U
CHUMBOJIUKOM;

BJIa/ICHE OCHOBHBIMU METO/IAMH HAYYHOTO MO3HAHUS, UCIIOJIb3yEMbIMU B XUMUHU:

HaOJII0/ICHUEM, OMTUCAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEHHE 00pabaThIBaTh,
6
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OOBSCHITH PE3yJbTAaThl MPOBEACHHBIX OMBITOB M JIEJIaTh BBIBOJBI; TOTOBHOCTH H
CIIOCOOHOCTH MPUMEHSTH METOIbI TO3HAHUS TMPU PEIICHUH MPAKTUYECKUX 3a/1a4;

— chopMupOBaHHOCTh yMEHHUS JaBaTh KOJHMYECTBCHHBIC OIICHKA M TMPOU3BOIUTH
pacyeTsl 0 XUMUUYECKUM (POPMYJIaM U YPaBHEHUSIM;

— BJIQJICHUE TIPABHJIAMHU TEXHUKH O€30MACHOCTH MPH MCTOIH30BAHIUH XUMUIECKIX
BEIIECTB;

— c(hOpPMHUPOBAHHOCTh COOCTBEHHOW TIO3WIIMM IO OTHOLICHUIO K XUMHUYECKOU
MHPOpPMAITUH, TTOTYyIaeMOl U3 pa3HbIX HCTOYHUKOB.
OcBoenue conmepxanusi yudeOHoro mnpeamera OVIIL 1l Xumus obecriednBaer

dbopMUpOBaHME U Pa3BUTHE YHUBEPCAIbHBIX Y4eOHBIX nehcTBuil (maee — YV]I) B

KOHTEKCTE MPEEMCTBEHHOCTH (POPMUPOBAHMSI OOIINX KOMITETEHITUH.

Buabl yHuBepcajibHbIX y4eOHBIX JeHCTBU O0mme kKoMneTeHINHA

(B coorBeTcTBUM ¢ PI'OC CIIO 1o cnenuajabHOCTH)

VYV .01 JImanoctHBIC
(oOecreunBaroT IIEHHOCTHO-CMBICIIOBYIO

OPUEHTAINIO O0YJAIOIIUXCSI 1 OPUEHTAITUIO B

COMAJIBHBIX POJIAX U MCKINYHOCTHBIX
OTHOIIICHUSX ).

OK 1. IlornMath CyIIHOCTh M COLIMATBHYIO
3HaYMMOCTb CBOEH OyayIien npodeccuu, NposBIATh K
HEW yCTOWYMBBIN MHTEPEC.

OK 3. IIpuHuMaTh pelieHus B CTaHAAPTHBIX U
HECTaHJAapPTHBIX CUTYalUsIX U HECTH 32 HUX
OTBETCTBEHHOCT.

OK 8. CaMOCTOATENIBHO ONPENEIATh 3a/1a4n
pohecCHOHATEHOTO ¥ TMYHOCTHOTO Pa3BUTHS,
3aHMMAaTbCA CaMOOOPa30BaHUEM, OCO3HAHHO
TUTAHUPOBATH MOBHIIICHNE KBATU(UKAIINH.

YV]I1.02 PerynsiTuBHbIC

1eNernoiaraHue, MiaHupoBaHue,
MIPOTHO3UPOBAHUE, KOHTPOJb (KOPPEKITHS),
caMOpETYJISAIHS, OLICHKa (00eCIIeYnBalOT
OpraHMU3aIio 00y4JaIOUMMUCS CBOEH
y4eOHOM NesSTeIbHOCTH)

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO I€ATEIBHOCTb,
BBEIOMpATH THIIOBBIE METOJIBI M CITOCOOBI BHITIOTHEHHUS
npodeccnoHalbHBIX 33/1a4, OLICHUBATh UX
3(PEKTUBHOCTD M KA4€CTBO.

OK 3. [IpuHMMAaTh pelIeHNs B CTAHAAPTHBIX U
HECTaHJAPTHBIX CUTYALUSX U HECTH 32 HUX
OTBETCTBEHHOCTb.

V'V .03 ITo3naBaTenbHbIC
(obGecneunBarOT UCCIEI0BATENHCKYIO
KOMIIETEHTHOCTh, YMEHHUE paboTaTh C
nHpopmarueit).

OK 4. OcymiecTBisTh MOUCK U UCTIOJIb30BAHHUE
nHpopManuu, HeooxoauMo 17151 3P HEKTUBHOTO
BBITIOJTHEHUS PO ECCHOHATBHBIX 3a/1a4,
npodeccnoHaTbHOTO U IMYHOCTHOTO Pa3BUTHS.

OK 5. Ucnonb3oBath WHGOPMAIMOHHO-
KOMMYHHKAI[MOHHBIE TEXHOJIOTUU B
npoheccCHOHATEHOM IS TEIIEHOCTH.

OK 9. OprieHTHpOBATHCS B YCIOBUAX YACTOM CMEHBI
TEXHOJIOTUH B MPO()EeCCHOHAIBHON eI TEIbHOCTH.
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VV]1.04 KoMmMyHUKaTUBHbBIC OK 6. PaboTaTh B KOJUIEKTHBE U B KOMAaHJE,
(o0GecneunBarOT COIUATBHYIO 3¢ PeKTUBHO 00IIATHCS C KOJIJIETaMH, PYKOBOJICTBOM,
KOMIIETEHTHOCTh M Y4€T MO3UIUHU IPYTUX MOTPEOUTEISIMHU.

JI0/ICH, yMEHUE CIyIIaTh U BCTYNAaTh B OK 7. bpaTb Ha cebst OTBETCTBEHHOCTh 3a paboTy
JTUAJIOT, y4aCTBOBATh B KOJUICKTHBHOM YJICHOB KOMaH/IbI (ITOAYMHEHHBIX ), 32 PE3yIbTaT

00CYyXIeHUH TPOo0IIeM, B3aMOACHCTBOBATh M | BHIMIOJIHEHUS 3a/IaHUH.
COTPYyAHUYATH CO CBEPCTHUKAMHU U
B3POCIIBIMH).

1.4 Kosiu4ecTBO 4aCOB HA OCBOEHHE MPOrPaAaMMbl YU4eOHOT0 NMpeaMeTa
MaxkcumanbHas yueOHast Harpy3Kka oOydaromerocs 272 yaca, B TOM YHUCIIE:

- o0s3aTenpHas yueOHas Harpys3ka obyyatomierocs /88 4acos;

- camocTosTenbHas paboTa oOydaromierocs §4 Jaca.

B TOoM wuymcne yacoB BapumaTHBHOW 4acTH YyueOHbIX 1mKiIoB [/TICC3

Pe1yCMOTPEHO.

HE
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2 COAEP) KAHME YYEBHOI'O TPEJIMETA U TEMATHYECKOE
IINTAHUPOBAHHE

2.1 O0bem y4eOHOTro nmpeaMera U BUAbI y4eOHo# padoThl

Bup yueOHoii padoTbl O0bem yacoB
MakcumanbHasi ydyeOHasi Harpy3ka (Bcero) 272
Obsi3aTennbHas yueOHasA Harpy3Ka (Bcero) 188
B TOM YHUCIIE:
nabopaTOpPHBIE 3aHITHS 29
IIPaKTUYECKUE 3aHATHS 31
KOHTPOJIbHBIC PaOOTHI He NpedycmMompeHo
CamocrosiTesibHasi padoTa o0yuyaromerocs (Bcero) 84
B TOM YHUCIIE:
BBITNOJIHEHHE YIIPaKHEHHM 42
COCTaBJICHUE KOHCIIEKTa 21
NOATOTOBKA pedepara 7
MOJrOTOBKA JIOKJIaa 7
MOATOTOBKA IIPE3CHTALlA 0
COCTaBJIEHUE TAOIUIIBI 7
[TpomexxyTouHast aTTectanus B popme 9K3aMeHa

[IpodunsHoe u3yuenue obueobpazoparenbHoro yueonoro npeamera OVIIL 11 Xumus
OCYIIECTBIISICTCSI YACTUYHBIM MepepacrpeneiecHueM y4eOHBIX YacoB M OTOOpOM

IUIAKTHYECKUX €IUHHI] B 3aBUCUMOCTH OT BaXKHOCTH TEM I crenuanbHoctu 22.02.04

Ceapournoe npouzeo0cmeo
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2.2 TemaTH4eCcKUil JIAH U cofep:kaHue ydyeOHoro npeamera OVIL 11 Xumus

HaunmenoBanue Coaeprxanue yueOHOro MaTepuaJa, JabopaTopHble H NPaAKTHYeCKHe padoThl, O0bem yacoB Yposennb
pa3aeioB M TeM caMoOCTOsITe/IbHAsI padoTa 00y4alImuxcs, KypcoBasi padora (IpoeKT) 0CBOEHMS
BBenenue 2
Coaep:xaHue yueOHOro MaTepuaJia 2 2
1 HayuHnbie MeTO1bI O3HAHUS BEIIECTB U XUMHYECKUX ABJICHUN. POJIb SKCIIEpuMEHTa U TEOPHUH B 1
xuMud. MojienupoBaHue XMMHUYECKUX MPOIECCOB.
JlaboparopHble 3aHATHSA He npedycMompeHo
IIpakTHYeckue 3aHATHA 1
1 BrinosiHeHMEe NpaKTUYECKUX 3aTaHUI
KOHTpOJIbeIe paﬁoTbl He npeayCMompeHO
CamocTosiTeqbHast paboTa o0yuyaouerocs He npedyCcMOmpeHo
Pa3nes 1 O0masi 1 HeOpraHu4ecKasi XUuMust 102
Tema 1.1 Conep:kanue y4e0OHOIro MaTepuasa 9 2
OcHoOBHBIE 1 OcHoBHbIe MOHATHS XuMKH. BemectBo. ATom. Monekyna. XuMUYECKUAMN 3JIEMEHT. 6

NNOHATHUA 3aKOHbBbI
XUMHUH

Amnotponus. IIpoctslie u cia0xkHbIe BeniecTBa. KauecTBEHHBIN U KOJIMUYECTBEHHBIN COCTAB
BEIIECTB. XUMHUYECKHE 3HAKU U (hopMyiibl. OTHOCUTEIbHBIE AaTOMHAs M MOJIEKYJIIPHAsE MacChl.
KonunuecTBo BemecTna.

2 OcHoBHBbIE 3aKOHbI XUMHHU. CTEXUOMETPHUA. 3aKOH COXPAHEHHSI MACChl BEIIECTB.
3aKOHONIOCTOSHCTBA COCTaBa BEILIECTB MOJIEKYJISIPHOM CTPYKTYpPBl. 3aKOH ABOTaapo u
CIIECTBUS U3 Hero. PacueTHble 3a/1auy Ha HaXO0X/I€HUE OTHOCUTENLHOM MOJIEKYJISIPHOM Macchl,
OIPEEIIEHNE MAaCCOBOM J10JIM XMMHUYECKHX 3JIEMEHTOB B CJI0’KHOM BEILIECTBE.

JlaboparopHble 3aHATHSA

He npedycMompeHo

IIpakTHYecKHe 3aHATHSA

Pemenwne 3amag Ha OMpCaACICHUEC KAYCCTBCHHOI'O 1 KOJIMYCCTBCHHOI'O COCTAaBa BEIICCTB.

Pemenune 3aJa4 Ha BbIYUCIICHUC OTHOCHUTEIIBHOMN MOHGKy.HSIpHOﬁ MacCChI CJIOKHBIX BCIICCTB.

W N | —

Pemenne PACUCTHBIX 3a1a4 Ha OIMPECACIICHUC MacCcOBOI1 JO0JIN XUMHYCCKHX 2JICMCHTOB B
CJIOJKHOM BCIICCTBC.

3

KonTpoabHbie padoTsl

He npedycMOmpeHo

CamocrosiTesbHasi padoTa 00y4yaluerocst

KadecTBeHHBIN U KOJMYECTBEHHBIN COCTAaB BEMICCTB. XUMHUYECKUE 3HAKU U (DOPMYJIBI.

4

10
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OTHocuTENbHBIE ATOMHAs U MOJIEKYJIsIpHast Macchl. KonnuecTBo BelecTsa.
OCHOBHBIE 3aKOHBI XMMHH.

Tema 1.2
IMepuoguyeckui
3aKO0H H
nepuoanvecKas
cucTeMa
XUMHYECKHX
3JIEMEHTOB
JI.A.MenaejieeBa
U CTPOEHMe aToMa

Coaep:xaHue yueOHOro MaTepuaJia

1 IHepuoauveckuii 3akon I.U.MenneneeBa. Otkpoitue 1.1.MenneneeBsim Ilepuoauueckoro
3akoHa. [lepuoanyeckuii 3akoH B popmynuposke J[.M.MenaeneeBa. Ilepnoanueckas rabnumna
XMMHYECKHX 3JIEMEHTOB — IpauecKkoe 0ToOpakeHue nepruoandeckoro 3akoHa. CTpykTypa
NePUOINIECKOM TaOIHUIBI: TEPHOBI (Masble U OONbIINE), TPYNIbI (TIaBHAs U TOOOYHAs).

2 Crtpoenne atoma u [lepuoagnuecknii 3axon /[.A. MenaeseeBa. ATOM—CII0KHasi 4acTUIIA.
Snpo (MpOTOHBI U HEUTPOHBI) M AJIEKTPOHHAsA 0000uKa. M30TOombl. CTpOoCHHE IEKTPOHHBIX
000JI0Y€K aTOMOB 3JIEMEHTOB MaJbIX Mepruo10B. OCOOCHHOCTH CTPOCHHUS AIEKTPOHHBIX
000J109€K aTOMOB AJIEMEHTOB OOJIBIINX MEPHUOA0B (TIEPEXOTHBIX AeMeHTOB). [ToHsATHE 00
opoUTaNsx. s-, p- U d-opouTany. IIEKTPOHHBIE KOHPHUTYypallui aTOMOB XUMHUYECKHX
3JIEMEHTOB.

Cospemennas popmynuposka [leproaudeckoro 3akona. 3nauenue [lepuoanyeckoro 3aKkoHa u
[leproauueckoil cucrembl XuMu4eckux 3aeMeHToB J[.M.MeneneeBa i pa3BUTHS HAYKH U
MOHMMAaHUS XMMHYECKON KapTHHBI MUpA.

JlaGopaTopHble 3aHATHSA

He npedycmMompeHo

IIpakTHYecKHe 3aHATHSA

1 Pewienue 3ana4d Ha onpeeacHue CBOMCTB XUMUYECKUX JIEMEHTOB 110 UX PACIIOJIIOKEHUIO B
I[1CX0O.

2 Perrenue 3a1a4 Ha COCTaBIICHHE AIEKTPOHHBIX KOH(QUTYpAIMi AaTOMOB XUMHUYECKUX JIEMEHTOB.

2

KonTpoabHbie padoTsl

He npedycMOmpeHo

CamocTosiTesibHasi padoTa 00yyaromerocs

[lepuonnueckas TabnMIIa XUMUYECKUX 3JIEMEHTOB — rpaduyeckoe 0ToOpaKeHHe NepruoITIecKOro
3akoHa. CTPyKTypa MepruoIUIECKON TaOIHIbl. ATOM—Ci0kHass 4dactuiia. CTpoeHue JIeKTPOHHBIX
000JI0YeK aTOMOB 3JIEMEHTOB MaJIbIX IIEPHOA0B U 00IbIINX Nepro10B. [ToHaTne 06 opoHuTaIsIX.
CoBpemeHnHnas GpopmynupoBka [leproanueckoro 3akoHa. 3Hauenue [lepuoanueckoro 3akoHa u
IIepuonnueckoi cucTeMbl XUMUYECKUX 3J1eMeHTOB [I.1.MenaeneeBa s pa3BUTUSA HAYKU U
TOHMMAaHHsI XUMHUYECKON KapTHHBI MUPA.

6

Tema 1.3
Crpoenue
BelllecTBa

Coaep:xaHue y4eOHOIro MaTepuaJia

13

1 HNonnasi xummnueckasi cBsizb. KaTnoHbl, nX 00pa3oBaHUe U3 aTOMOB B pe3yJIbTaTe Mpoiecca
OKHCJICHUA. AHI/IOHBI, ux O6p&30BaHI/I€ M3 aTOMOB B PC3YJIbTATC IMPOLCCCa BOCCTAHOBJICHUS.
HonHast cBsI3b KaK CBsI3b MEX]ly KATHOHAMU U aHHOHAMHU 3a CUET AJIEKTPOCTATUYECKOTO
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nputsokenus. Kimaccudukaiys HOHOB: IO COCTaBy, 3HAKY 3aps/ia, HATUYHUIO THIPATHOM
0600uku. MloHHBIE KpucTayuMueckue penieTkn. CBOMCTBA BEIIECTB ¢ MOHHBIM THIIOM
KPUCTAJUIMYECKOU PELICTKH.

KoBanenTHasi xXumuyeckasi cBsizb. Mexann3M 00pa3oBaHus KOBAJICHTHOH CBs3M(OOMEHHBIN U
JIOHOPHO-aKI[ENTOPHBIN). DIEKTPOOTPUIATETFHOCTh. KOBaNICHTHEIE MONSIpHAS U HETIOJSIpHAs
cBsi3u. KpaTHOCTH KOBAaJICHTHOM CBsI3H. MOJIEKYIISIpHBIE i aTOMHBIC KPHCTAITHYECKUE PEIICTKH.
CBolicTBa BEIIECTB € MOJIEKYJSIPHBIMM M @TOMHBIMU KPUCTAJUIMYECKUMHU PELIETKAMHU.

MeTananyeckasi CBA3b. MeTauIMuecKasi KpUCTAIMYECKasl pelieTka U MeTaInyecKas,
XuMnyeckas cBa3b. Pu3nueckre cBOMCTBA METAJLIOB.

ArperaTHble COCTOSIHHS BellleCTB ¥ BOJAOPOIHAs CBA3b. TBepaoe, KHUIKOe U ra3000pa3Hoe
cocTosHus BemecTB. [lepexos BelecTBa u3 0JJHOrO arperaTHOro0 COCTOSIHUSL B JIPYTOE.
BonxopoaHas cBs3b.

Yucrtoble BemecTBa U cMecH. [ToHsTrue o cMecu BemecTB. [ OMOreHHbBIE U TETEPOTEHHBIE CMECH.
CocraB cMmeceili: 00beMHasi 1 MaccoBasi JOJIM KOMIIOHEHTOB CMECH, MacCoBasl J0JIsl IPUMecei.

JAucnepcHblie cuctembl. [lonaTue o qucnepcHoi cucteme. JlucnepcHas ¢aza u qucriepcuoHHAs
cpcaa. Knaccmbnxaunﬂ AUCTICPCHBIX CUCTCM. Iloustue o KOJUIOMAHBIX CUCTEMaAX.

JlabopaTopHble 3aHATHS 5

1 JITI3 1 «Pacnan coeqMHEHUH ¢ MOHHOM XUMHUYECKOM CBSI3bIO MTPY PACTBOPEHHUH B BOJIEY.

2 JITI3 2 «MccnenqoBanue CBOMCTB METAIIIOBY.

3 JIII3 3 «M3y4yeHue nepexoja BEIIECTB U3 OJTHOTO arperaTHOro0 COCTOSIHUSA B IPYro€ Ha IpuMepe

BOAbLD).

4 JIT13 4 «CriocoObl pa3aeneHus: CMecei.

5 JIII3 5 «O3HaKOMIIEHHE C TUCTIEPCHBIMUA CUCTEMAMM.

IIpakTHYeckne 3aHATHS 2

1 Brinosnnenue 3aganuii no reMe «CTpOCHUE BEIIECTBAY

2 [IpaBuna 6e3omacHOCTH MpU paboOTEe C SAKUMHU, TOPIOYNMHU U TOKCUYHBIMH BEIICCTBAMU

KOHTpOJIbeIe paﬁoTbl He npeayCMompeHO

CamocrosiTesibHasi padoTa 00yyaromerocs 7

Buapl xumuyeckoit cBs3u. TUIIBI KPUCTAIUIMYECKUX PEIIETOK. YHCThIE BENIECTBA U CMECH.

JlucriepcHbIe CUCTEMBI
Tema 1.4 Coaeprxanue yueOHOro MaTepuaia 14
Bopa. PacTtBopsbr. | 1 Bona. PactBopsbl. PacTBopenne. Bosa kak pactBopuTennb. PacTBOpUMOCTh BEILIECTB. 8
:‘)JICKTPOJII/ITH'{@C HaCBIH_IeHHBIe, HCHACBIIIICHHBIC, HGpGCBIH_IeHHBIe paCTBOpBI. 3aBI/ICI/IMOCTb paCTBOpI/IMOCTI/I
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Kasl TUccolanus

ra3oB, )KUJKOCTEH M TBEPBIX BELIECTB OT PA3IUYHBIX (haKTOPOB. MaccoBas 10
PacTBOPEHHOI'O BEILIECTBA.

DJIEKTPOJIMTHYECKAS JUCCONMALUS. DIEKTPOIUTHI U HEAIEKTPOUTHI. DIIEKTPOIUTHYECKAs
nucconuanus. MexaHu3Mbl AEKTPOIUTUYECKON TUCCOLUALMN AJIS BEIECTB € Pa3IU4YHbIMU
TUIIAMU XUMUYECKOU CBSA3U. [ MApaTUpOBaHHBIE U HETUAPATHPOBAHHBIE HOHBL. CTENEeHb
EKTPOIUTUYECKOH ucconuanuu. CHiibHbIE U c1a0ble 37eKTPOoINThl. OCHOBHBIE MTOJI0KEHUS
TEOPUH IEKTPOJUTHUECKON Arcconrany. KucioTel, OCHOBaHMSI U COJIM KaK 3JIEKTPOJIMTHI.

JlabopaTopHble 3aHATHS 2
1 JITI3 6 «M3y4yeHue CBOMCTB KPUCTAJUIOTHAPATOB HA IPUMEpPE Cyab(dara Meamy.
2 JITT3 7 «PacTBOPUMOCTH BEIIECTB B 3aBUCUMOCTH OT Pa3IUIHBIX (PAKTOPOBY.
IIpakTHYecKHe 3aHATHS 4
1 Pemenue 3a1au Ha onpeeneHne MacCOBOM J0JIM paCTBOPEHHOTO BELIECTBA B PACTBOPE
2 Pewrenue 3a1a4 Ha COCTaBICHUE CXEM YPABHEHUN JIEKTPOJIUTUYECKON JUCCOLMALIUN
3JIEKTPOJIUTOB.
3 [IpoBeneHne XMMUYECKUX PEAKLUI B paCTBOPAX
4 [IpoBeneHre XMMUYECKUX PEeaKIMil TPy HarpeBaHUH
KOHTpOJIbeIe paﬁoTbl He npeayCMompeHO
CamocTosiTesibHasi padoTa 00yyaromerocs 7
Bopna xak pactBoputens. PactBopumocTs BemiecTB. CUilbHBIE U ClIa0ble 31eKTPOIUTHI. OCHOBHBIE
ITOJIOKEHUS TEOPHUH JIEKTPOJIMTHUECKON aucconuanuu. KucimoTsl, OCHOBaHHS U COJIM KaK
AJIEKTPOJIUTHI.
Tema 1.5 Conep:kanue y4eOHOIro MaTepuasa 16
Knaccnpurxamusa | 1 Kucaorsl 1 ux cBoiicTBa. KHCIOTHI KaK JIEKTPOIUTHI, UX KJIACCU(DUKAIUS TT0 Pa3THIHBIM 8
HEOpPraHu4ecKMuXx npu3HaKaM. XMMHUYECKHE CBOMCTBA KUCIIOT B CBETE TEOPUU JIEKTPOJUTHUECKON AUCCOLUALINH.
COeIMHECHUN W MX Oco0eHHOCTH B3aUMOJICHCTBUS KOHIICHTPUPOBAHHON CEPHON M a30THOM KUCIIOT C METAJIJIaMHU.
CBOIICTBA OCHOBHBIE CIIOCOOBI OTYYEHUS] KUCIIOTHI.

2 OcHoBaHus U uX cBoiicTBa. OCHOBaHUS KaK AJICKTPOIUTHI, UX KJIACCU(UKAIUS TTO PA3IMIHBIM
MpU3HaKaM. XHUMHUYECKHE CBOMCTBA OCHOBAHUI B CBETE TEOPUM DIIEKTPOJIUTHUECKOU
nuccouuanuu. Pa3inoxeHne HepacTBOPUMBIX B BoJie OCHOBaHUI. OCHOBHBIE CITIOCOOBI OTyYEHUS
OCHOBAaHMM.

3 Coun u ux cBoicra. Coyn Kak MeKTpouThl. COJIM CpeTHUE, KUCIIbIE U OCHOBHBIE.

XUMHUECKUE CBOMCTBA COJIEH B CBETE TEOPHH AMEKTPOIUTUYECKON aucconuani. CrocoObl
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NIOJIY4EeHUS COJIeH. [ maposns coslen.

Oxcuapl u ux cBoiicrBa. ConeoOpasyromue U HecoseoOpas3yromue okcuasl. OCHOBHEIE,
aM(bOTepHBIe 1 KHUCJIIOTHBIC OKCHU/BI. 3aBI/ICI/IMOCTB xapaKTepa OKCHAOAa OT CTCIICHU OKUCJICHUA
00pa3yromero ero MeTajuia. XMMAYECKHE CBOMCTBA OKCUAOB. [loydeHrne OKCHuoB.

JlabopaTopHble 3aHATHS 5
1 JIII3 8 «McnplTaHue pacTBOPOB KUCIOT MHAMKATOpaMH. B3anmoneicTBre KUCIOT ¢ OKCUAAMM.
2 JIT13 9 «M3y4yeHue B3auMOACHCTBHS KUCJIOT C METAJUIAMM.
3 JIIT3 10 «McnbiTanue pacTBOPOB LIEN0YEN HHIMKAaTOpaMu. V3yueHne B3auMoAeCTBUS
OCHOBaHUU C KUCJIOTaMH, COJSIMU. Pa3ioskeHne HepacCTBOPUMBIX OCHOBAaHUIN.
4 JIII3 11 «M3yueHue 3amenieHust Meau skene3oM. M3ydueHne B3auMOJEeCTBHS COIEH ¢ COIIMUY.
5 JITI3 12 «M3y4yenue ruaposnsa couei»
IIpakTHyeckue 3aHATHSA 3

.1 KauecTBeHHBIN 1 KOJIMYECTBEHHBIN aHATIN3 BEILIECTB
2 OnpeneneHre XxapakTepa Cpebl paCTBOPOB COJICH
3 Brimonnenue 3ananuii no reme «Kmnaccugukaiys HEOPraHn4eCKUX COSTUHEHHI»
KOHTpOJIbeIe paﬁoTbl He npeayCMompeHO
CamocTosiTesibHasi padoTa 00yyaromerocs 8
Kitaccbl HeopraHu4eckrux COeIMHEHH; OKCUbI, KUCIIOThI, OCHOBaHUs, coiii. X cBOICTBa,
MOJIyYEHUE U IPUMEHEHUE
Tema 1.6 Coaeprxanue yueOHOro MaTepuaa 20
XuMHYecKue 1 Knaccndpukanusa xumuueckux peaknuii. Peakunu coequHeHus, pa3aokeHus, 3aMeIeHus, 16
peakuuu oOMmena. Katanutuyeckue peakuuu. ObpaTumbie U1 HeOOpaTUMBble peakuu. ['oMOreHHbIe 1
TeTepOreHHBIC PEAKITUU. DK30TEPMHUUECKUE U SHIOTEPMHUUECKHUE peakuu. TermioBoi 3 ekt
XUMHYECKUX peakiui. TepMOXUMHYECKUE YPABHEHUS.
2 OxHcaIuTeIbHO-BOCCTAHOBUTEIbHBIE peakuun. CteneHb okucieHus. OKUCIUTENb U
BOCCTaHOBJIeHHE. BoccTanoBUTeb U OKKCIeHHE. MeTo ] 371eKTpOHHOTr0 OanaHca uis
COCTaBJICHUS] YPABHEHHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
3 CkopocTb XMMHYECKHUX peakiuil. [IoHSITHE 0 CKOPOCTH XMMUYECKUX peaKivil. 3aBUCUMOCTh
CKOPOCTH XUMHUYECKUX PEAKIUI OT pa3NIUIHBIX (PAKTOPOB: MPUPOIBI PEATUPYIOLTNX BEIIECTB,
UX KOHLEHTPALNH, TEMIIEPATYPbl, TOBEPXHOCTH COMPUKOCHOBEHMS U UCIOJIb30BaHUS
KaTaJn3aToOpOB.
4 OopaTumocTh XUuMHYeCKHX peakuuii. OOpaTuMbIe 1 HEOOpPATUMBIEC PEAKITNU. XUMHUIECKOE

PAaBHOBCCUC U CIIOCOOBI €T0 CMCIICHMA.
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JlabopaTopHbie 3aHATHS 3
1 JIII3 13 «3yueHue 3aBUCUMOCTH CKOPOCTH PEAKIMK OT MPUPObI PEATUPYIOLINX BELIECTB U
KOHILICHTPALIUKY.
2 JIIT3 14 «M3yueHue 3aBUCUMOCTH CKOPOCTH PEAKIIMK OT TEMIIEPATYPhI».
3 JIII3 15 «M3y4yeHne 3aBUCUMOCTH CKOPOCTH PEAKIIUH OT MOBEPXHOCTH COMPUKOCHOBEHUS
pearupyomux BEMIECTBY.
I[IpakTuyeckue 3aHATHS 1

1 CamocrosiTenbHast paboTa 1o COCTABIICHUIO YPaBHEHHI OKUCIHTEIBHO-BOCCTAHOBHTEIIBHBIX
peaxIii MeTOJJOM 3JIEKTPOHHOTO OanaHca

KonTposibHbIe padoThl

He npedycmMompeHo

CamocrosiTesibHast padoTa 00y4armerocst 10
Peakiuu coennHenus, pa3noxeHus, 3amenieHus, oomena. Katanutuueckue peakuu. OdparumMele U
HEoOpaTUMBbIE peakiiy. | OMOreHHbIe U TeTepOreHHbIE PEaKIMH. DK30TePMUUECKUE U
SHIO0TEpPMUUYECKHE peakiuu. TemioBol 3¢HeKT XUMHIEeCKUX peakiuii. TepMOXuMUYeCcCKrne ypaBHEHUSI.
OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PeaKIMi. CKOPOCTh XUMUYECKUX PEAKIUIl. 3aBUCUMOCTD
CKOPOCTH peakIyil OT pa3InyHbIX (aKTOPOB
Tema 1.7 Coaeprxanue yueOHOro MaTepuaa 15
Merauibl u 1 MeTtaibl. OCOOEHHOCTH CTPOSHHS aTOMOB U KpHCTAIIOB. DU3HUECKUE CBOIICTBAa METAJIOB. 12
HeMeTaJIbl Knaccudukanmsi METaJsIoB 1O pa3InyHbIM MpU3HAKaM. XUMHYECKHE CBOMCTBA METAJIOB.
DNEKTPOXUMHUYECKHUN psi HANIpsSHKEHUH MeTailuioB. MeTtamiorepmust.
O6mume cmocoOs! momydeHus MetauioB. [lonarue o metamumypruu. [Tupomeranmyprus,
TUAPOMETAJUTYPrus U 3JeKTpoMeTauyprusi. CIulaBbl UepHbBIE U LIBETHBIE.
2 Hemetanabl. OcobeHHOCTH CTpOCHHS aTOMOB. HeMeTanmisl—pocThie BeiecTBa.
3aBUCHUMOCTb CBOMCTB IaJIOT€HOB OT UX IOJIOKEHHSI B IEPUOINIECKON CUCTEME.
OKHCIUTENBHBIE U BOCCTAHOBUTEBHBIE CBOMCTBA HEMETAJIJIOB B 3aBUCUMOCTH OT UX
NI0JIO’KEHHUS B PSIAY DJIEKTPOOTPULIATEIBHOCTH.
JlaGopaTopHble 3aHATHSA 2
1 JIII3 Ne 16 «3ydyeHne B3aMMOJEHCTBUS METAJUIOB C KUCIOTAMU U COJISIMI.
2 JIII3 Ne 17 «3ydyeHne peakiuy BBITECHEHUS aKTUBHBIM METAJIJIOM MEHEE aKTUBHOTO U3
pacTBOpa COIM.
IIpakTHYeckue 3aHATHS. 1

1 | Pemenne pacyeTHBIX 3a/1a4 Ha BBIXO MPOAYKTA PEAKITUU

KonTposibHbIe padoThl

He npedycMompeHo
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CamocrosiTesibHast padoTa 00y4armerocst

Oco0OEeHHOCTH CTPOCHHS aTOMOB U KpucTailiioB. dusnyeckue cBoricTBa MeTayioB. Kinaccudukarus
METAJIJIOB 10 Pa3JINYHBIM IIPU3HAKaM. XMMHYECKHE CBOICTBA METAILUIOB. DIEKTPOXUMHUECKUN PsifL
HanpsbKeHud MetaiuioB. Metaiutorepmusi. Hemerannei—ipocTeie BemecTBa. OKUCIUTEIbHBIE U
BOCCTAHOBUTEIILHBIC CBOMCTBA HEMETAIIJIOB

Tema 1.8
XuMHA B JKU3HA
o0miecTBa

Conep:kanue y4e0OHOro MaTepuasa

1 XuMHA ¥ NPOU3BOACTBO. XUMHUYECKAs! IPOMBIILIIIEHHOCTh M XUMUYECKHE TEXHOJIOTUH. ChIpbe
JUIS XAMAYECKON MTPOMBIIUICHHOCTH. BoJ1a B XUMUYECKOW MPOMBIIUIEHHOCTH. DHEPTHS IS
XUMHUYECCKOT'O HpOI/IBBOI[CTBa. HaquHe HpI/IHI_[I/IHBI XUMHUYECCKOT'O HpOI/IBBO,Z[CTBa. 3aIJ_II/ITa
OKpY’KaloIel cpeibl U OXpaHa TpyJa MPH XUMHYECKOM MPOU3BoIcTBe. OCHOBHBIE CTaINH
XUMHUYECCKOT'O HpOI/IBBOI[CTBa. CpaBHeHI/Ie HpOI/I3BOI[CTBa aMMHaKa U MCTaHOJIa.

2 XumMus B CeJIbCKOM X03s1ficTBe. XMMU3alHUs CEIbCKOr0 X035MCTBA U €€ HAIIPABIICHUS.
Pacrennst u mouBa, MOYBEHHBIN MOTJIOMIAIONINN KOMITIEKC. Y TOOPEHUS U UX KacCU(UKAITHSI.
XUMHUYECKUE CPEeICTBA 3alIUThl pacTeHUu. OTpUIlaTeNIbHbIE TOCIEICTBUS MPUMEHEHUS
MEeCTUIIUIOB U O0ph0a ¢ HUMU. XUMU3AIHs )KUBOTHOBO/ICTBA.

3 XuMus ¥ 3K0JI0rus. XuMHUYECKOe 3arpsa3HeHne OKpyxkarolei cpenbl. OxpaHa ruipocgepsl ot
XUMHUYECKOTo 3arpsa3HeHus. OXpaHa MouBbl OT XUMHUYECKOT0 3arps3HeHus. Oxpana arMocgepsl
OT XUMHUYECKOT0 3arpsi3sHeHus. Oxpana ¢Guopsl U GpayHbl OT XUMHUYECKOTO 3arpsi3HEHUS.
broTexHoI0rus U TeHHast HHXKEHEPHS.

4 XuMuUS ¥ MOBCETHEBHAS )KU3Hb YejioBeKa. J/lomalliHssg anTteka. Morolue U YuCTSIIne
cpenctBa. Cpencta 00pbhOBI ¢ OBITOBEIMU HaCEKOMBIMU. CpeCcTBa JIMYHON THTUECHBI U
KOCMETUKU. XUMHUS U NUIIA. MapKUPOBKHU YIaKOBOK IMUILEBBIX U THTUEHUYECKUX MMPOAYKTOB,
YMEHHME UX YUTATh. DKOJIOTHUS KWJINIA. XUMHS U TCHETHUKA YEJIOBEKA.

JlabopaTopHble 3aHATHS

He npeodycMompeHo

IIpakTuyeckune 3aHATHS

He npedycmMompeHo|

KonTpouabHbie padoTsI

He npedycMompeHo,

CamocrosiTesibHast padoTa 00y4yaromerocst 2

XuMuyeckasi IPOMBIIUIEHHOCTh U XUMHUYECKHE TEXHOJIOTHH. XUMHU3ALUs CEIbCKOT0 X035CTBA U ee

HarpaBJieHUs. XMMHUUYECKOE 3arpsi3HEHUE OKpyxarolen cpeabl. OXpaHa OKpyKaromieil cpeabl OT

3arpsi3HEHUN. XUMUS B IOBCEIHEBHOM JKM3HH YEJIOBEKA.
Paznen 2 Opranuyeckasi XuMusi 67
Tema 2.1 Coaeprxanue yueOHOro MaTepuaia 10
OcHOBHBIE 1 | IIpeamer oprannyeckoit xumum. IIpupoaHbie, UCKYCCTBEHHBIE U CHHTETUYECKHE 5
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MOHATHSA opranuueckue Bemiectsa. CpaBHEHNE OPraHUYECKUX BEILIECTB C HEOPTaHUYECKUMH.
OPraHHYecKou BanenTHOCTE. XMMHUYECKOE CTPOCHHE KaK MOPSAOK COCAUHEHUSI ATOMOB B MOJIEKYJIBI IO
XHMHH H TeOPHUS BaJICHTHOCTH.
CTPOEHUS 2 Teopus cTrpoennsi opranudeckux coenunennidi A.M.bytiaepoBa. OCHOBHBIE TOJIOKEHUS
OpPraHn4ecKux TEOPUH XMMHUYECKOT0o cTpoeHus. 3omepus 1 n3omepsl. XUMu4yeckre (GopMysIbl 1 MOAEITH
coeIMHEeH U MOJIEKYJT B OPraHUY€CKON XUMUU.
3 Kaaccudukxanus oprannveckux BemecTs. Kitaccugukarys BemecTB 10 CTPOSHUIO
YIIEPOAHOTO CKEJIeTa U HaMMUKIo (PYyHKIMOHANBHBIX Tpymi. ['omonoru u romosnorus. Hauana
HomeHknarypsl [IUPAC.
4 Knaccuduxanus peakuuii B opranndeckoil XumMun. Peaknmu npucoennHeHAs(THIPHPOBAHISI,
raJorcHupoBaHusd, THAPOraJloOrcHUpPOBAHUA, I‘I/II[paTaLII/II/I). P CaKIIMU OTIICIVICHUA (I[CFI/II[pI/II)OBaHI/IH,
JETUAPOTATIOTCHUPOBAHMS, eruaApaTaiiu). Peakinu 3aMemnens. Peakm n3oMepr3armm.
JlabopaTopHble 3aHATHS He npedycMompeHo
IIpakTHYecKHe 3aHATHS 5
1 Pemienue 3a1a4 Ha cOCTaBlIEHHE XUMUYECKUX (POPMYII CTPOCHHUS OPTaHUYECKUX COeTMHEHHUN
110 HA3BaHUIO
2 PemreHue 3a1a4d Ha onpeeeHue TUIIOB XUMUYECKUX PEaKIU.
3 Pemienue 3a1a4 Ha cocTaBieHHE (OPMYJI CTPYKTYPHBIX H30MEPOB OPraHMYECKUX COCAMHEHUII.
4 Pemenue 3anay Ha coctaBiieHue GopMysl IPOCTPAHCTBEHHBIX H30MEPOB OPraHUYECKUX
COCIMHECHUM.
5 Brinosninenue 3aganuii o teMe « Teopust CTpOEHUsI OPraHUYECKUX COETUHECHUIN»
KoHTpoJbHbIe paboThI He npedycMOmpeHo,
CamocTosiTesibHasi padoTa 00yyaromerocs 5
OCHOBHBIE TOJIOKEHUATEOPHH XUMUYECKOTO cTpoeHus. Vi3omepus u nzomepsl. XuMudeckue GopMyIbl
Y MOJIEJIM MOJIEKYJI B oprannyeckoit xumun. Kinaccudukaiusi opraHu4eckiux BELIeCTB.
Knaccuukanus XuMHYECKUX peakifii B OpraHu4eCKON XUMHUH.
Tema 2.2 Conep:kanue y4eOHOIro MaTepuasa 20
Yraesonopoabi u | 1 AJIKaHbI. AJIKaHbI: TOMOJIOTMYECKUH s, N30MEPHsI U HOMEHKIIATypa aIKaHOB. XUMUYECKUE 13
UX NPUPOJIHbIE CBOICTBa aJKaHOB (MeTaHa, 3TaHa): TOPEHNUE, 3aMeIlleHUe, Pa3NIoKeHUE, IeTHIPUPOBaHNE.
HCTOYHUKH IIpMeHEeHNEe alKaHOB Ha OCHOBE CBOMCTB.
2 AJIKeHBbI. DTWIEH,ETr0 NOoIyYeHUe(IErnIpUPOBAaHUEM 3TaHa, IEMNOJINMEpU3aluei

MTOJIMATUIICHA). | OMOJIOTHYeCKUi Psii, U30MEpHUsi, HOMEHKIIaTypa aJJKeHOB. XUMHYECKHE

CBOMCTBA 3THJIEHA: TOPEHHE, KAUeCTBEHHbIE peakIny (o0eclBeuyrBaHne OPOMHON BOJIBI U
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pacTBOpa MepMaHraHara Kajius), Tuapartanus, nonumepusanus. [Ipumenenue stuieHa Ha
OCHOBE CBONCTB.

3 Juenbl ¥ Kaydyku. [IoHsTHE O TMEHAX KaK YIVIEBOJOPOAAX C ABYMs JBOMHBIMU CBA3SIMH.
CornpsikeHHBIE TUEHBI. XMMUYECKHUE CBOMCTBA OyTaaueHa-1,3 u u3omnpena: oOecIiiBeYnBaHNE
OpOMHOI1 BO/IBI ¥ IOJMMEpH3alus B Kaydyyku. HaTypanbHbIi 1 CHHTETHUECKUE KayTyKH.
Pesuna.
4 AJIKUHBL AneTiieH. XMMHYeCKHe CBOICTBA alleTUJICHA: TOpeHue, 00ecIiBeUunBaHne OpOMHON
BOJIbI, IPUCOEIMHEHUI XJI0POBOAOPOIa U rupatamus. [[pumeHeHue aleTuieHa Ha OCHOBE
CBOMCTB. MexKiiaccoBast H30MEpHsl C AJIKaJUCHAMMU.
5 Apenbl. ben3on. Xummuueckue cBoiicTBa 6€H301a: TOPEHUE, PEaKIIUU
3aMenieHus(raJoreHupoBanre, Hutpopanue). [I[puMeHenne 0eH30J1a Ha OCHOBE CBOWCTB.
6 IIpuponHble HCTOYHMKH YIJIeBOAOPOAOB. [IpupoaHblii ra3: coctaB, NPUMEHEHUE B KAUECTBE
torumBa. Hed1e. CoctaB u nepepaborka HedTu. [leperonka nedpru. HegrenpoaykTsl.
JlabopaTopHble 3aHATHS 4
1 JIIT3 18 «IIpoBeneHNnEe KaueCTBEHHON peaKMy Ha HENPENEIbHBIE YTIIEBOJOPOIBIY.
2 JIII3 19 «Ilony4yeHue aneTuieHa u JOKa3aTeIbCTBO €r0 HEMPEIEIbHBIX CBOMCTBY.
3 JITI3 20 «M3ydenne cBOMCTB HEDTH U HEDTETIPOTYKTOBY.
4 JIII3 21 «M3y4eHne CBOMCTB KaydyKOBY.
IIpakTHyeckue 3aHATHSA 3

1

Pemenue 3a1a4y Ha cocTaBlieHUE XUMUYECKUX (POPMYIT MEKKIIACCOBBIX H30MEPOB.

2 IIpaxkTrueckoe 3anstue lloydeHue u cBOWCTBA YTHIICHA
3 BrinosiHeHue 3aganuii o TeMe «Y riaeBogopoIb»
KoHTpoJibHbIe paboThI He npedycMompeHo|
CamocrosiTesibHast padoTa 00y4yarmerocst 10
AJIKaHBbI, QJIKEHbI, aJTKUHBI. CTpOEHUE MOJIEKYJI, CBOMCTBA, MTOTy4YEeHUE, TPUMEHEHUE. AJTKaAUEHbI 1
apoOMaTHYECKHUE YIIIEBOIOPOABI.
Tema 2.3 Conep:kanue y4eOHOro MaTepuasa 18
Kucnopoaconepx | 1 Cnuprsl [lonydenue sTaHona Opo’keHHEM TIIIOKO3bI U THApaTalel STUIeHa. 9
amue I'unpokcorpynna kak ¢pyHKIuoHanpHas. [IoHsATHE O TpeneNbHBIX OAHOATOMHBIX CITUPTAX.
OpraHuvecKue XUMHUYECKHE CBOMCTBA ATAHOJIA: B3aUMOJICHCTBHE C HAaTpreM, 00pa30oBaHUE MPOCTHIX U
COC/IMHEH U CIIOKHBIX 3(pUpOB, OKKCIIeHHE B anbaerui. [IpuMenenne sTaHoIa Ha OCHOBE CBOMCTB.

AJ'IKOI‘OJ'II/IBM, €TO MOCJICACTBUA JIA OpraHnu3Ma 4CJIOBCKA U NPCAYIIPCIKIACHUC.
FJ'II/ILICI)I/IH KaK IpCACTAaBUTCIb MHOT'OATOMHBIX CIIUPTOB. KauecTBeHHas pCaKkuus Ha MHOT'OATOMHBIC
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criupthl. [IprMeHenne raumnepuHa.

®enHou. . du3uveckue U XUMUYIECKHE CBOMCTBA (DeHOoMa. B3anMHOE BIHMSIHIE aTOMOB B MOJICKYJIE
(eHOMa: B3aUMOJICHCTBHE C THIPOKCUIOM HATPUS U a30THON KucCioTol. [IpumeHenue deHona Ha
OCHOBE CBOMCTB.

Aabaeruabl. [lousatue 00 anpaerugax. AnbaeruaHas rpynmna kak GyHKkunoHansHas. Gopmanbaeru u
€r0 CBOWCTBA: OKHCIICHHE B COOTBETCTBYIOUIYIO KHCIIOTY, BOCCTAHOBIIEHHE B COOTBETCTBYIOIINH CITHPT.
[Tomyuenue anbAETHIOB OKHCICHHEM COOTBETCTBYIONIMX cIUPTOB. [IpuMenenue Gopmanbaeruia Ha
OCHOBE €TI0 CBOMCTB.

Kapo6onoBbie kucjioThl. [loHATHE 0 KapOOHOBBIX KUCIOTaX. KapOoKCHIbHAS rpyIIIaKak
(yHKIIMOHANBHAS. | OMONIOTHYECKUH sl MPEACTbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCIHOT. [lonyueHue
KapOOHOBBIX KHCIOT OKUCIICHUEM aJIbJICTHIOB. X MMUYCCKUE CBONCTBA YKCYCHOM KUCIIOTHI: 00IIHe
CBOWCTBA C MUHEPAJIbHBIMH KUCIIOTAMH U peakius drepudukanuu. [IpuMeHeHre yKCyCHOM KHCIOTHI Ha
OCHOBE CBOMCTB. Bricilive )KUpHbIE KUCJIOTHI HAa TPUMEPE NaJTbMUTHHOBOW M CTEAPUHOBOIA.

Caoxnblie 3¢upsbl 1 kupbl. [lomydenne cnoxxHbIX 23QUPOB peakiueit aTepudukaIuu.
Crnosxubie 3(¢upsl B Iprpoie, NX 3HaueHue. [I[puMeHeHne CI0XKHBIX Y(UPOB HA OCHOBE
CBOMCTB.

JKupwr kak cinoxuabie d3¢upsl. Kiraccudukarus sxupoB. XUMAYECKHAE CBONCTBA YKUPOB: THAPOIIN3 H
THIPHUPOBaHHE KUAKHUX JKUPOB. [IpuMeHeHne UpoB Ha OCHOBE CBOMCTB. MblLia.

YraeBoabl. YTIIE€BObI, UX KIAacCU(DHUKAINA: MOHOCAXapUIbI(TII0K03a,hpYKTO3a), IhCcaxapu bl
(caxapo3za) ¥ noiaucaxapuibl (Kpaxmail U LeJUIII03a).

['mrox03a — BEmIeCTBO ¢ IBOMCTBEHHON (DYHKITUEH — albJACTUIOCTUPT. XUMHUECKHE CBOMCTRA
TJIFOKO3BI: OKUCJICHHE B TNIFOKOHOBYIO KHUCJIOTY, BOCCTAHOBIICHUE B COPOUT, CITUPTOBOE
opoxenue. [IpuMeHeHUE TIIIOKO3bI HA OCHOBE CBOWCTB.

3HaueHue YIIIeBOJOB B KUBOU MPUPOJIE U KU3HU UeloBeka. [[oHsATHE 0 peakIusix
MOJINKOHJICHCAIIMY U THPOJIM3a Ha MPUMepPe B3aUMONPEBPAICHHI: TITI0K03a <> MOoJUcaxapul

JlabopaTopHble 3aHATHS

1 JIII3 22 «M3y4yeHre CBOMCTB ATaHOJIa KaK PACTBOPUTEIIS».

2 JIII3 23 «IIpoBeneHNne KaueCTBEHHONW peakMy Ha OAHOATOMHBIE CIIUPTHI C OKCUJIOM MEZIN.

3 JIIT3 24 «IIpoBeneHNnE KaUECTBEHHOW pEaKMy Ha MHOTOATOMHBIE CIIUPTHI C THAPOOKCUAOM
MEIN.

4 JIII3 25 «IIpoBeneHne peakinu «cepeOpssHOTO 3epKaiay.

5 JIT13 26 «3ydeHne KUCIOTHBIX CBOMCTB KAPOOHOBBIX KHUCIIOT)

6 JIII3 27 «/lokazarenbCTBO HEMPEAEIBHOIO XapaKTepa paCTUTEIbHBIX )KHPOBY

7 JIIT3 28 «M3yyeHrne XUMIUYECKHX CBOMCTB IJTI0K03bl. KauecTBEHHAs peakiysi Ha Kpaxmai
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IIpakTHYecKHe 3aHATHSA

1 [TpakTrueckoe 3ansTue « [loaydyeHne u CBOMCTBA CIIOKHBIX I(DUPOBY

2 Brinonnenue 3aganuit no reme «Kuciopoaocoaepxaniyie OpraHMuecKue COeIMHEHUS

KoHnTpoJsbHbIe padoThI

He npeodycMompeHo,

CamocTrosiTesibHasi padoTa 00yyaromerocs 9
CrupTsl, abAETU/IbI, KAPOOHOBBIC KUCIOTHI, CJIOXKHBIC YUPHI, YIIIeBOAbl. HaxoxaeHue B mpupo/e,
CTPOEHHE MOJIEKYJI, CBOMCTBA, OIYyYEHUE, TPUMEHEHHE.
Tema 2.4 Coaeprxanue yueOHOro MaTepuaa 19
A3orocoaep:kamue| 1 Amunbl. [Torstue 06 amuHax. AnmndaTuyecKkue aMyuHbI, UX KiIacCu(PUKalus 1 HOMEHKIATypa. 14
OpraHuvecKue AHUIUH Kak opraHnueckoe ocHoBaHue. [lonydenue aHuimHa U3 HUTpoOeH3omna. [I[puMeneHune
COeIMHEHUS. AHWJIMHA HA OCHOBE CBOWCTB.
IHoumepsl 2 AMHUHOKHUCJIOTHIL. AMHHOKHUCITIOTHI KaKk aM(OTepHbIe AU(PYHKIIMOHATHHBIC OPTAaHUYECKUE
coenuHEHHI. XUMHUYECKIE CBOMCTBA aMHHOKHCIIOT: B3aNMOJICHCTBHE C IMICI0YaMH,
KHCIIOTaMHU U APYT C Ipyrom (peakius moJuKoHaeHcaun). [lentuanas cBs3b
nonunenTtuasl. [IpuMeHeHne aMMHOKHCIIOT HA OCHOBE CBOMCTB.
3 Beaxu. [lepsuunasi, BropuuHasi, TpETUYHASL CTPYKTYPbI O€IKOB. XUMUYECKHE CBOWCTBA
OeNKoB: TOpeHHe, JeHaTypalus, TUAPOIU3, IIBETHbIE peakiuu. buonornueckue GpyHkunn
OEIKOB.
4 IMonumeps! .benku u monucaxapubl Kak OMOTIOJIMMEDHI.
5 Ilimacrtmaccesl. [TonydeHne noMmMepoB peakiuen moaIuMepr3ali U MOJUKOHACHCAIIUH.
TepmoruiacTuyHbIe U TEPMOPEAKTUBHBIE Tu1acTMacchl. [IpeacraBuTenu miactMace
6 Boaokna, ux kiaaccupukanus. [lonydenue BoaokoH. OTAeNIbHBIE PEICTABUTENN
XUMHUYECKHUX BOJOKOH.
JlaboparopHble 3aHATUSA 1
1 | JITI3 29 «IIpoBeneHne KaueCTBEHHBIX PEaKIIMii Ha OCTKM»
IIpakTHYecKHe 3aHATHS 4
1 Pemenwne 3a1ay Ha cocTaBlieHHE CXeM OEIIKOBBIX MOJICKYI.
2 Pemenue 3anay Ha cocraBienre GopMyI TOJTUMEPOB PEAKITUSIMU TOJTUMEPU3AIUH
3 Pemenue 3anay Ha coctaBieHue GopMys1 HOJUMEPOB PEAKIUSIMU TOJMKOHICHCAIUH.
4 W3yueHue CBOMCTB MJIaCTMACC U BOJIOKOH

KonTposbHbIe padoThl

He npedycMompeHo|

CamocrosiTesibHast padoTa 00y4yarouerocst
AMUHBI, aMUHOKHCIIOTBL, Oenku. HaxoxeHue B Ipupose, CTpOEHUE MOJIEKYJI, CBOMCTBA, OJIYUYEHHUE,

9
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IIPUMEHEHHE.

Bcero

s xapakmepucmuxu yposHs 0c80eHus y4iebH020 Mamepuaia UCnoIb3yIOmcs ciedyruue 0003HaAYeHUs.!
1 — o3naxomumenvHulll (Y3HABAHUE PAHee U3YUEHHBIX 00BEKMO8, CEOUCME);

2 — penpooyKmueHblil (6bINOIHEHUE 0esIMENbHOCIU N0 00pA3YY, UHCMPYKYUU UL OO PYKOBOOCMBOM,)

3- npodykmuenblﬁ (nﬂanupoeaHue u camocmosnenbHoe 8blnoJIHEHUE deﬂmeﬂbHocmu, peuterHue l’lpO6]Z€MHblx 3a0at¢)

21
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2.3 Conepxanue npopuIbHON COCTABJISIIOLIEH

Jns  cnenuanbHoctu  22.02.06  CBapoyHoe  MPOM3BOACTBO  IpoduiibHas
cocTaBJsitoIasi  00meo0pa3oBaTeILHOTO  y4eOHOTO npeamera OVIL11 Xumus
peanusyeTcs 3a CYET yBeIHUEHUs MIyOUHbI (POPMUPOBAHUS CUCTEMBI YUeOHBIX 3a/1aHUi
TaKUX JUAAKTAUYECKUX €JAMHMI] TEM MPOTPaMMBbl: CTPOECHUE aTOMa, AJIEKTPOJIUTHYECKas
AUCCOLMAIMS, DSJEKTPOJN3, CBOMCTBA METaJUIOB, BXO/SIIIUX B TpoduiibHOE
cozepxkanue. 1o obecreunBaeT 3PGEKTUBHOE OCYLIECTBIECHUE BHIOPAHHBIX IIEJIEBBIX
YCTAHOBOK, oOOoramieHue pa3iuuHbix GopM ydyeOHOM  JesTeNbHOCTH 3a CUéT
COTJIaCOBaHUS C BEIYIIMMH JESITCIbHOCTHBIMH XapaKTEPUCTUKAMHU BBIOpAHHOM
npodeccuu.

[IpodunpHas cocraBmsromas ydeoHoro mnpeamera OVILII  Xumus  nns
cneunasnibHoct  22.02.04  Ceapounoe npouzeo0cmeo  peanuszyercs 3a  Cuér
UCIIOJIb30BAHUSI MEXIPEJAMETHBIX CBsi3el C ydyeOHbIMH mpeametramu  OVIL0OS
Acmponomus, OVII.09 Hugopmamuka, OVIIL.10 Duzuxa, w mpodeccHoHaTLHBIMU
mucuurummHamMu OI1.09 Dnexkmpomexnuxa u snekmponuxa, OI1.08 Mamepuanosedenue
3a CYET YCWJICHHUS W PACIIMPEHUSI MPUKIATHOTO XapaKTepa N3yUeHUs XUMUH, a TAKXKE 32
CYET MPEUMYIIECTBEHHOW OpPHUEHTALUU HAa HAy4YHbIM CTWJIb I[I03HABATEIbHOU
JESATEIBHOCTH C YUETOM TEXHOJIOTUYECKOT0 MPpoduiisi BBLIOpAaHHOM CIIeMaIbHOCTH.

[IpodunpHas HaPABICHHOCTh OCYIIECTBISCTCA TAKXKE MyTEM YBEIWUYEHUS 0N
CaMOCTOSITENIbHOM pPa0OThl O0YYaIOIIMXCS, PA3TUYHBIX (POPM TBOPUECKOW pabOThHI
(MOATOTOBKM MW 3alllUTBl  pedepaToB, [TOKIAZAO0B), PACKPHIBAIOIIUX BaXKHOCTh U
3HAYUMOCTH OYTyIIeH CIeHMaTIbHOCTH.

TemaTuuyeckuil KOHTPOJIb 3HAHUN OOYYAIOIIMXCS OCYIIECTBISETCA MPOBEACHUEM
NPaKmuyecKux pabom.

[IpoMexyTOUHBII KOHTPOJIb IPOBOAUTCS B (HOPME IK3AMEHA.

HauMmenoBanue JupakTudyeckne eIMHUIBI

pa3ieioB U TeM
OcHosHbie noHamus u AnnorponHeie Moaudukanuu yriepona (aamas, rpadur), KHCIOpoa
3AKOHbL XUMUU (xucnopon, 030H), onoBa (cepoe u Oemoe omoBo). I[lonstue o

XMUMHUYECKON TEXHOJIOI'HU, OMOTEXHOJIOTUU U HAHOTEXHOJIOTHH.

Ilepuoouueckuii 3akon u | PannoaktuBHOCTh. McIonb30BaHME paJMOaKTUBHBIX HW30TONOB B
Ilepuoouueckasn TEXHUYECKHX I1Ies1X. PEHTT€HOBCKOE M3IIy4e€HUE U €r0 UCIOIb30BAHUE B
cucmema XumMu4eckux TEXHUKE U MeauIuHe. MoaenupoBaHue Kak METOJ NPOTHO3UPOBAHUS
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9NeMEHMO8
JI.U Menoeneesa u
cmpoeHue amoma

CUTYallMU Ha POU3BOJICTBE.

CmpoeHue seujecmea

[TonsipHOCTH CBSA3M U NOJSAPHOCTH MoJIeKyJbl. KonaeHcanus. TexyyecTb.
Bosronka. Kpucrammzanusa. Cyonumanus u gecyomumanus. AHOMaIuu
(U3UYECKUX CBOMCTB BOJBI. JKHKHE KpUCTAIIIBI. MUHEPAJIBI U TOPHBIC
MOPOJIbI KaK MPUPOIHBIE CMECH. DMYIBCUH M CYCIIEH3UU. 301U (B TOM
yucie adpo3onn) u renu. Koarymsimus. Cunepesuc.

Booa. Pacmsopur.

PacTBOpeHne kak (Qu3MKO-XxMMHUYeCKHid mporecc. TeroBbie 3¢(QeKTs

Onexmpoaumuyeckas npu pactBopeHud. Kpucramnoruaparsl. PemieHue 3agad Ha MacCoBYO
ouccoyuayus JOJII0 pacTBOPEHHOro BewniecTBa. lIpu-MeHeHue BOABI B TEXHMUECKHUX
uensix. JKecTkocTh BOJBI U CIOCOOBI €€ ycTpaHeHUs. MuHepanbHbIe
BOJBI.
Knaccughuxayus [IpaBuna pazbaBrneHust cepHOM KHUCIOTHL. lcmosnb30BaHue CcepHOM
HEOP2aHUYecKux KHCJIOTBl B NPOMBIIUIEHHOCTH. EfKne mienodu, MX HMCHOJb30BaHUE B
COeOUHeHUl U Ux MIPOMBILUIEHHOCTH. ['aleHass U HerameHas U3BECTb, UX IIPUMEHEHUE B
ceoticmea crpoutenbcTBe. l'mnc u anebactp, rumcoBanue. Ilomstue o pH
pactBopa. KucnorHas, menoynasi, HelTpaJibHasi CpeJla paCTBOPOB.
Xumuueckue peaxyuu [Tonssitue 00 odymekTponuse. DIEKTPONM3 PACIIABOB. IJIEKTPOJIU3

pPacTBOPOB. DJIEKTPOIUTHUECKOE MOoTydeHue anomunusd. [Ipakruueckoe
NpUMeHeHHe JnekTponusa. [anpBaHoruiactuka. ["ampBaHoCTErHs.
Pa¢puHupoBaHue IIBETHBIX METAJIOB.
Kartanus. ['omorenHsie U reTeporeHHbIe
Karanutuueckue siapl. UTHTHOUTOPBL.
[Tpon3BoICTBO aMMHUaKa: ChIpbe, annaparypa, Hay4Hble IPUHIHUIIBIL.

katanuzatopbl. [[poMOTOpBHI.

Memannvl u nememainwi

Kopposust meTainoB: xuMuueckasi U 3JIEKTPOXUMUYECKas. 3aBUCUMOCTh
CKOPOCTH KOPPO3HH OT YCJIOBHUH OKpyxkatomiei cpenbl. Kimaccudukamms
KOpPpO3UM METAJJIOB TO pPa3iuYHbIM Mpu3zHakaMm. CrocoObl 3aluThl
METAJUIOB OT KOPPO3HH.

IIpou3BOACTBO Yyr'yHa U CTaJH.

[Tonyyenne HeMeTamioB (PpaKIIMOHHON IMEPETOHKOM KUIKOTO BO3AyXa U
AJIEKTPOJIM30M PACTBOPOB UJIM PACIIABOB 3JIEKTPOJIUTOB.

CunukatHasi IPOMBIIUIEHHOCTh. [IpOM3BOACTBO CEPHOM KUCIIOTHI.

OcnosHble noHsAmus
OpP2aHU4eCcKOl Xumuy u
meopusi CmpoeHus
OpP2aHUYeCcKux
coeOuHeHUll

[lonsiTne o cybcrpare u peareHTe. Peakuuu OKHUCICHUS U
BOCCTAHOBJICHHSI OpraHuyeckux BemiecTB. CpaBHeHUE KiacCH(PUKAIUU
COCAMHEHUN W KIacCUpUKAIMKU pPEaKUMid B HEOPraHUYECKOH U
OpraHN4YeCKOW XUMHH.

Yenesooopoowl u ux
APUPOOHbBLE UCTOYHUKU

[IpaBuno B.B.MapkoBuukoBa. Knaccudukamuss u  HazHAUCHHUE
kayuykoB. Kiaccupukanuss u HasHadeHue pe3uH. Bynkanuzanus
KaydyKa.

[Tony4yeHue aneTwieHa MUPOJIM30M METaHAa M KapOMIHBIM CIIOCOOOM.
Peaknus nonuMmepusanuu BUHMIXJIOpUAA. [IOMMBUHMIXIOPUI M €ro
npuMeHeHue. Tpumepusanus aneTuieHa B OCH3011.

ITonarue 00 skcrpakuuu. BoccraHoBieHne HUTPOOEH30Ja B AHUIIMH.
I'omonoruueckuii psax aperos. Tomyous. HurpoBanue Tosryosna. Tporui.
OCHOBHBIE HAaINpaBJICHUS] NPOMBIIUIEHHOW MNEepepadOTKU MPUPOJHOIO
raza. [lomyTHblif HedTsIHOI ra3, ero nepepadoTka.

[Tporieccrl MpOMBINITIEHHOHN TTepepadOTKH HEPTH: KPEKUHT, PU(POPMHUHT.
OxTaHOBOE YHCII0 OEH3MHOB U [IETAHOBOE YMCIIO IU3EIHHOTO TOIUINBA.
Kokcoxumuueckoe Npou3BOJICTBO U €0 NPOAYKIIHSL.
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Kucnopoocooepacawue
opeanuyeckue
coeouneHus

MeTunoBblii CIUPT U €ro MCHOJIb30BAaHUE B KAueCTBE XHUMUUYECKOIO
ceIpbsi. TOKCHYHOCTH METaHOJa U MpaBWJIa TEXHUKH 0€30MacHOCTH MpHU
pabote ¢ HUM. DTWIEHIJHMKOIbL W €ro NpUMEHEHHEe. TOKCHYHOCTD
STUJICHIJIMKOJIS U NPaBUiIa TEXHUKU 0€30M1acCHOCTU IIpU paboTe ¢ HUM.
[Tony4yenue ¢enona u3 MPOAYKTOB KOKCOXUMHUECKOTO TPOU3BOJICTBA U
n3 Oenzona. I[lomukonaeHcamus Qopmanpaerunga ¢ (HeHoaoM B
(benomopopManbIerHIHyI0 cMOTy. Anetanbaerun. [loHsaTre o KeToHax
Ha T@puMmepe aneroHa. I[IpuMeHeHHe aleTOHa B TEXHHUKE u
MIPOMBILIIIEHHOCTH.

MHoroo6pa3ue KapOOHOBBIX KHCJIOT (I[aBEJIEBOM KHUCIOTHI Kak
JBYXOCHOBHOM, aKpWJIOBOW KHCIOTHI KakK HENpeAeTbHOH, OEH30MHOMI
KHCIIOTHI KaK apOMaTH4YECKOM).

[TnenkooOpa3yrone Macia. 3aMeHa XUPOB B TEXHHUKE HEMHINEBHIM
ceipbeM. CHHTETHUYECKHE MOIOIIINE CPEICTBA.

Mono4yHokucinoe OpoXeHHe TIIIIOKO3bl. KHCIOMOIOYHBIE TPOAYKTHI.
CunocoBanue kopmoB. HutpoBanue nemntono3sl. [lupokcuins.

Azomcooepacawue
opeanuyeckue
coeounenus. Ilonumepul

AMUHOKaIIpoHOBas kucioTa. KanpoH kak npeacraBUTeNb MOJIMAMUIHBIX,
BOJIOKOH. lcmonb3oBaHue TUApOIN3a OEJNKOB B IMPOMBIIIJICHHOCTH.
[TonuBuHMUIXTIOPUT, noauterpadTopITUIICH (Tedon).
®denonodopmanpaeruaasie mactMaccel. [lemnynoun. IlpomeruieHHOg
IIPOU3BOJICTBO XUMUYECKUX BOJIOKOH.
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3 YCJIOBMS PEAJIM3AIIUUA ITPOI'PAMMBI YYHEBHOTI'O TIPE/IMETA

3.1 TpeOoBaHusiT K  MHHUMAJIBHOMY  MATEPHAJIbHO-TEXHHYECKOMY

o0ecmeYeHnIo

Peanuzamms paboueit mporpammbl yaeOHoro npeamera OVIL 11 Xumus Tpedyer

HaJIu4us yaeOHOro kKaOuHeTa Xumus.

O6opynoBanne yueOHOTO KaOMHETA:

M0CaJOYHBIC MECTA 10 KOJIMYECTBY 00YJarOIIUXCS;

pabodee MecTo MpernojaBaTelis;

KOMIUIEKT Y4€OHO-HATIISTHBIX TOCOOUN « XUMUS»;

KOMIUICKT TUCKOB C O0YYaIONIMMH U KOHTPOIHPYIOIIUMH MTPOTPaMMaMH,
MIPE3EHTAIIUU TI0 TeMaM Kypca

Texuuyeckue cpeacTBa 00yUdeHHUS:

KOMIIBIOTEP C JIMICH3MOHHBIM ITPOTPaMMHBIM oOecrneueHueM 1

MYJIbTUMEIAATTPOECKTOP.

3.2 UudopmanuoHHoe obOecniedyeHue 00ydeHUus

OCHOBHbIE HCTOYHHUKH:

s npenogaBartesiei

[Ma6puensu O.C., JIvicoBa I'.I'. Xumusi: kHUTA TSI IPENOaBaTeNis: y4e0.-METO/I.
rmocooue. — M., 2019.

INa6puensa O.C. u ap. Xumus 115 npodeccuil U CrenraibHOCTEH TEXHUYECKOTO
npoduis (3JEKTPOHHOE MPHUIIOKEHHUE).

Jist 00y4yaromuxcs

INa6puensta O.C., OctpoymoB WM.I. Xumus nns mpodeccuii U crienuanabHOCTEN
TeXHUYECKOro mpodwis: y4eOHMK I8 CTyd. YYPESXKICHHHA  CPEITHETO
npod.obpazoBanus. — M., 2019.

[Na6puensu O.C., Octpoymon N.I'., CnankoB C.A., Hopodeera H.M. I[IpaxTuxym:
ydeOHOe TTocoOue Jisl CTYICHTOB YUPEKICHHUM cpeaHero npod. odpasoBaHus. —

M., 2019.
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10.

11.

[a6puensa O.C., OctpoymoB W.I., CnaaxoB C.A. Xumus: nocobue ais
noarotoBku k EI'D: yueOHoe mocoOue 11l CTYAEHTOB YUPEKICHUN CpPEAHEro
npod.obpazoBanus. — M., 2021.

INa6puensa O.C., JIvicoBa ['I. Xumus. Tectsl, 3a1a4n U ynpakHeHHs: yaeOHOE
nocoOue IJsi CTyAEHTOB YUYpeXAEeHH cpenHero npod. obpazoBanus. — M.,
2020.

Epoxun FO.M., Kosanepa N.b. Xumus mis npodeccuit u crenuaibHOCTEN
TEXHUYECKOTO M €CTECTBEHHO-HAy4yHOro npoduiei: y4eOHUK Jid CTYACHTOB
yupexaeHui cpeanero mpod. oopazosanus. — M., 2019.

Epoxun FO.M. Xumusi: 3anaun 1 ynpakHeHus: yueOHoe mocooue il CTYIEeHTOB
yupexaeHuit cpeanero mpod. oopazosanus. — M., 2019.

Epoxun FO.M .COopHUK TECTOBBIX 3aJaHUil MO XUMHUU: ydyeOHOE MocoOue s
CTYICHTOB yUpexJaeHu cpeanero mpod. oobpazoanus. — M., 2019.

Epoxun FO.M., KomaneBa W.b. Xumms g mpodeccuit u crenuanbHOCTEN
TEXHUYECKOTO TPOoPuiia. DNEKTPOHHBIA Yy4eOHO-METONNYECKUI KOMIUIEKC. —M.,
2020.

Cnagxo C. A., OctpoymoB WN.I"., I'abpuensu O.C., JlykpsinoBa H.H. Xumust nist
npodeccuiin  crenUaNbHOCTEH  TEXHUYECKOoro  mpoduiiss.  DIEKTPOHHOE
npuiokeHue (MEKTPOHHOE yueOHOE U3JAaHHMe) MM CTYACHTOB YUPEXKIACHUN

cpeaHero npodeccruoHanibHOro oopazoBanus. —M., 2020.

HNuTepHeT-pecypesl:

12.

13.

14.
15.
16.
17.
18.

www.fcior. edu. ru (MudopmaunoHHble, TPEHUPOBOYHBIE M KOHTPOJIBHBIC
MaTepualbl).

www.school-collection. edu. ru  (Eaunas  kojuekmuss  IUQPPOBBIX
00pa30BaTeNbHBIX PECYPCOB).

dic.academic.ru - Akagemuk. CiioBapy U SHIMKJIOTICIUH.

www.booksgid.com - BooksGid. DnekrporHas 6ubmuoTexa.

window.edu.ru - EnnHoe 0kHO 0cTymna K 00pa3oBaTeIbHBIM PeCypcaM.
st-books.ru - Jlyumias yueOnast mureparypa.

ru/book- DnekTpoHHas OMOIMOTEUHAS CHCTEMA.
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4 KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHUS TIPOI'PAMMBI

YYEBHOI'O IIPE/IMETA

KouTponb u oleHka pe3ynbratoB ocBoeHus yueOHoro npeamera OVIL 11 Xumusa

OCYHICCTBIACTCA IMPCIIOAABATCIICM B IMPOLCCCE IMPOBCACHUA IPAKTUICCKUX BaHHTHﬁ,

TCCTUPOBAHUSA, a TAKKE B PE3YJILTATC BBIIIOJTHCHUA O6y‘IaIOIHI/IMI/ICH HHAWBUAYAJIBHBIX

3aJJaHUM, IPOEKTOB, UCCICTOBAHUN.

PesynbraTel  00yueHUs  pACKpBIBAIOTCS  4Ye€pe3  YCBOCHHBbIE 3HAHMUS U

npruoOpeTeHHbIE YMEHUS, HAIIpaBiIeHHbIE HA (HOPMUPOBAHKE OOIIMX KOMITETEHIIUM.

PesynbTaTsl 00yyeHus (MpeaMeTHbIE)
Ha ypOBHE Y4YEeOHBIX TCUCTBUIT

DopMbI U METOABI
KOHTPOJISA ¥ OLIEeHKH
pe3yabTaToB 00y4eHHsI

Bazoeas uacmo:

YMmerh:

*OnpeAeasiTb: BAJICHTHOCTb M CTENEHb OKHUCICHUS XHUMHYECKUX
3JIEMEHTOB, TUIl XUMHUYECKOM CBSI3M B COCOUHEHHUAX, 3apsj MOHA,
MIPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ, TUIl KPUCTAUIMYECKON PENIETKH,
XapakTep Cpelbl B BOJHBIX PACTBOPaX, OKUCIUTEIb U BOCCTAHOBUTEIb,
HalpaBJI€HUE CMEILIECHHUS PAaBHOBECUs TOJ BIHMSIHUEM pa3IMYHBIX
(hakToOpoB, U30MEPBI M TOMOJIOTH, MPUHAIJICKHOCTh BEIIECTB K Pa3HBIM
KJIacCaM HEOPraHWYEeCKUX MW OPraHWYeCKMX COEIUHEHUM; XapakTep
B3aMMHOIO BIJIMSIHMSI aTOMOB B  MOJIEKYyJaX, THUIBI peakiuil B
HEOPraHWYECKOM U OPraHuYe€CKON XUMHUH;

*XapakTepu30BaThb: S-, p-, d-dTEMEHTBI TIO0 WX TIOJOXKEHUIO E
[Tepuonnueckoit cucreme JI.M. MenneneeBa; oOmme XUMHYECKHE
CBOMCTBa METAJNIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX Y
OpraHWYECKUX COCIWHEHHUM; CTPOEHHWE M CBOWCTBA OPraHUYECKUX
COeMHEHMH (YTIeBOIOPOAOB, CIUPTOB, (EHOJOB, aTbACTUAOB, KETOHOB
KapOOHOBBIX KUCJIOT, aMUHOB, aMUHOKHCIIOT U YTJIEBOJIOB);

*00BSICHAITb: 3aBUCHMOCTb  CBOMCTB  XMMHUYECKOTO 3JI€MEHTa Y
0o0pa30BaHHBIX MM BEIIECTB OT MoJjoxkeHus B Ileprogmueckoil cucTeMe
J.. MeHnneneeBa; 3aBUCUMOCTb CBOMCTB HEOPraHUYECKUX BEILECTB OT UX
COCTaBa U CTPOEHUS, IPUPOLY XUMUUYECKON CBSI3H, 3aBUCUMOCTh CKOPOCTY
XUMAYECKOH  PEaKUMHd OT  PA3IUYHBIX  (PaKTOPOB, PEAKLHUOHHOY]
CHOCOOHOCTH OPraHUYECKUX COETMHEHUN OT CTPOSHUS UX MOJIEKYJT;
*BBINOJHATHL XUMUUYECKHI 3KCIIEPUMEHT IO PACTO3HABAHUIO BaXKHEUIINX
HEOPraHWYECKUX W OPraHWYECKHX BEIIECTB, IOJYYEHUIO KOHKPETHBIX
BEILIECTB, OTHOCSIIIMXCS K U3YUEHHBIM KJIACCaM COEMHEHUI;

*IPOBOAUTH pACyYEeThl MO XHMHUYECKUM (opMmynaM U ypaBHEHUSM
peaKuuii;

*0CYIIECTBJATh CaMOCTOSITENIbHBIN MOUCK XUMHUYECKOW HHpOpManuu ¢
UCIOJIb30BAHUEM PA3JIMYHBIX MCTOYHUKOB (CIPABOYHBIX, HAYYHBIX ¥
HAy4YHO-MIOMYJISIPHBIX HW3JaHUM, KOMIBIOTEPHBIX 0a3 NaHHBIX, PECYPCOF
WuTepHeTa); NCMONIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTUU Tl 00pabOTKHU ¥
neperayl XMMUYeckoi MH(OpMalMMu U ee MPEICTaBICHUS B Pa3UYHbIX

dopmax;

HCINOJIL30BATh NPHOOpPEeTEeHHbIe 3HAHUA W YMeHHs B NMPAKTHYeCKOi]

YcrHblit onpoc,
OLICHKA BBITIOJIHECHUS
1ab0paTOPHBIX padoT,
TECTOBBIX 3aJIaHUI,
CaMOCTOATEJIbHOM
paboThI
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AeATeIbHOCTH U NMOBCEAHEBHOM KU3HU:

*1J151 MIOHUMAHMSA TJI00aBHBIX MPOOJIEM, CTOSIIUX MEepe]] YETOBEYECTBOM
9KOJIOTMUECKUX, SJHEPTETUUECKUX U CHIPHEBBIX;

*00bSICHEHUS] XMMHUYECKUX SIBJICHUH, MPOUCXOAIUX B MPUPOJE, OBITY Y
Ha [IPOU3BOJCTBE;

*3K0JIOTHYECKH I'PAMOTHOI0 NOBEIeHUs B OKPYXKAIOLIEH Ccpene;
*OLlCHKHM BJIMSIHMS XUMHYECKOI'O 3arpsA3HEHMS OKPYXKAIOUIEH Cpenbl He
OpPraHM3M 4YeJI0BEKa U JPYTHE KUBBIC OPraHU3MBI,

*0e3omacHOii padoOTBI C BelleCTBAMH B JIa0OpaTopuu, OBITY M H4
IIPOU3BOJICTBE;

sonpeeJieHus BO3MOKHOCTH NPOTEKaHUSI XMMHMUECKUX IPEBPALLEHUH E
Pa3IMYHBIX YCIOBUAX U OLICHKHU UX IIOCIECACTBUM;

*pacno3HaBaHMA U WICHTHU(PHUKAIMN BKHEHIINX BELIECTB U MATEPUATIOB;
*OLleHKH Ka4eCTBa IIUTbCBOW BOJABI M OTJEJIBHBIX IUIIEBBIX IPOLYKTOB;
KPUTHYECKOW OIEHKH JOCTOBEPHOCTH XHMMHYECKOH uH(popMmamnuy,
IOCTYNAKOUIEH U3 pa3JIMYHbIX HCTOYHUKOB.

3HATh:

*pOJIb XMMHHM B €CTECTBO3HAHUM, €€ CBS3b C JIPYTMMH €CTECTBEHHBIMY
HayKaMH, 3HaU€HUE B )KU3HU COBPEMEHHOTO O0IIIECTBA;

*BaKHeHIMEe XMMHYECKHe MOHATHUA: BEUIECTBO, XUMHYECKUN HIIEMEHT
aTOM, MOJIEKYJia, Macca aTOMOB M MOJIEKYJ, HMOH, paJHKaj, aJuIoTPOMIUs
HYKJIHUJBI U HU30TOIBI, aTOMHBIE S-, p-, d-OpOuUTaIM, XUMHYECKas CBA3b
31EKTPOOTPULIATEIHLHOCTD, BaJICHTHOCTb, CTENEeHb OKHUCJICHUS
rudpuanzaiys opOuTanel, NpoCTPaHCTBEHHOE CTPOCHUE MOJIEKYJ, MOJb
MOJIIpHAsl Macca, MOIISIPHBIA 00bEeM Ta3000pa3HBIX BEIIECTB, BEIIECTBY
MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO  CTPOCHHMs,  KOMIUJIEKCHBIE
COCIMHEHMUS, JIUCTIEPCHBIE CHUCTEMBHI, WCTUHHBIE pacTBOpbI
ANEKTPOJIUTUYECKAST JTUCCOLMALsA, KHCIOTHO-OCHOBHBIE pEaKIUU F
BOJHBIX PAaCTBOpaxX, TUAPOJIN3, OKUCICHUE U BOCCTAHOBJICHUE, SJIEKTPOIHU3
CKOPOCTh XMMHYECKON pEaKIMU, MEXaHNU3M PEaKIMH, KaTajln3, TEII0BOY
ah(deKkT peakuuu, DHTANBIUSA, TEIIOTa O0pa3OBaHUs, DHTPOMHS
XUMHUYECKOE PABHOBECHE, KOHCTAHTAa PABHOBECHS, YIJIEPOIAHBIM CKEJIET
(yHKIIMOHATBFHAS TPYIIA, TOMOJIOTHS, CTPYKTYpHasi ¥ MPOCTPAHCTBEHHAS
W30MEpHUs, WHIYKTUBHBIK W Me30MEpHBIM 3(PdeKTsl, 3IekTpodui
HYKJICO(hHII, OCHOBHBIE TUITBI PEAKIM B HEOPIraHUYECKOH U OPTaHUYECKOY]
XUMUU;
*OCHOBHbIE 3aKOHbI XMMHH: 3aKOH COXPAHEHHUsS MAacChl BEIIECTB, 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB, [lepuoanyeckuii 3akon [[.1. Menneneena
3akoH ['ecca, 3akoH ABorajipo;

*OCHOBHBIE TEOpUM XHMHH; CTPOCHUS aTOMa, XUMHUYECKOH CBS3HU
AJIEKTPOJUTAYECKON JUCCOLMALMM, KHUCIOT M OCHOBaHUW, CTPOECHUS
OpPraHMYECKUX U HEOPTaHUYECKUX COEIMHEHMH (BKIIIOYAsh CTEPEOXHMHUIO)
XUMHUYECKYIO KHHETUKY U XUMUYECKYIO TEPMOIMHAMHUKY;
*KJIACCU(PMKALUI0 M HOMEHKJIATYPY HEOPraHMYECKHUX U OPraHMYECKUX
COCIMHECHU;

*IIPUPOHBIE UCTOYHUKHU YTIJIEBOJAOPOIOB U CIIOCOOBI UX MEPEpadOTKHU;
*BellleCTBA W MAaTepHajbl, I[IHPOKO UCIOJIb3yEMble B MPAKTUKE
OCHOBHBIE METAJLIbl U CIUIaBbI, rpauT, KBapl, MUHEpAIbHbIE YI0OPEHUS
MUHEpaJIbHblE M  OpPraHUYECKHME  KHUCJIOTHI,  IIEJIOYH, aMMHAK
yIaeBOAOpOAbl, (EHON, AaHWIWH, METaHOJ, ATaHOJ], OSTUJICHIJIMKOIb
TIIMLEpHH, (OpMaIbACTHA, alleTalbJIeru]l, aleToH, TII0KO03a, caxaposa

KpaxMaJjl, KJeT4aTKa, aMHWHOKHCJIOTHI, 6CJ'IKI/I, HNCKYCCTBCHHBIC BOJIOKHA

VYcTHBINM onpoc, olleHKa
BBITIOJTHEHUS
J1ab0paTOPHBIX padoT,
KOHTPOJILHBIX PadoT,
TECTOBBIX 3aJIaHHM,
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Kay4yyKH, IJIaCTMACChl, JKUPbI, MblJIa U MOIOLIUE CPEJICTBA;
*BKJIA/I POCCHICKUX U 3apy0eKHBIX yYeHbIX, OKa3aBIINX HauOoJbIIee
BIIUSTHUE HA PA3BUTHE XUMHUH

Bapuamuenas uacmo He npedycMompeHo
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MJIAHUPOBAHUME YUEBHBIX 3AHATUI C UCITIOJIb30BAHUEM
AKTHUBHbBIX U UHTEPAKTUBHbLIX ®OPM U METOJA0OB OBYUYEHUA

[Tpunoxenue A

Ne Koab1
AKTHBHbIE 1 HHTePaAKTUBHbIE GOPMBbI U METOAbI
n/n Tema yueOHOro 3aHATHUSA KoJu1-Bo yacos oGyaenus ¢popmupyembIx
YYJuOK
1. OCHOBHbBIE TOHSATHS M 3aKOHBI XUMUU 2 Ucnonpzoanne MKT. MeToa npoekToB YVY.01(OK 1,3,7)
2. [Ieproarueckuil 3aK0H U IIEPUOANYECKAsT CUCTEMY 2 Meroa wimocTpaluu U A€MOHCTPALAH. YV]1.02(OK 2,3)
xumudeckux 3neMenToB .M. Menneneesa Ucnonpzoanne MKT. MeToa npoekToB YVY]1.03(OK 4,5,8)
3. CrpoeHnue BemecTna 2 Meroa WITIOCTpAllMU U AEMOHCTPALIUH. YVYJ1.04(OK 6)
4. XUMHS ¥ IOBCEIHEBHAS KU3HL YEJIOBEKA 4 Uccnenosanue. [IpakTnyeckuii METO/I. YVY]1.02(OK 2,3)
5. Bona, pactBopsr 5 Pabota B manbix rpynmnax [IpakTudeckuii MeTOI. YV ]1.04(OK 6)
6. Knaccudukanus HeopraHu4eckix COeAMHEHHH 3 MeTtoa WIITIOCTpalvy U AEMOHCTPALIUH. YVY].01(OK 1,3,7)
UcnonszoBanne MKT. MonenupoBanue. YVY]1.03(OK 4,5,8)
7. XHUMHUYECKUE PeaKUU 3 Pabora B ManbIx rpynmnax. IIpakTuueckuii MeTon YVY.01(OK 1,3,7)
8. MeTtaibl 1 HeMEeTaJTbI 3 UccnenoBanue. [IpakTuyeckuii MeTo. YVY.02(OK 2,3)
Pa300p KOHKPETHBIX CUTYallUH.
XUMHA U DKOJIOTUS 4 MeTto WIUTIOCTPALIMU U JEMOHCTPAIIUH. YV ]1.04(OK 6)
10. Oprannyueckue COeIMHEHUS 2 Metoa WIUTIOCTpalu U AEMOHCTPALIUH. YY.02(OK 2,3)
WcnonszoBanne MKT. MeTon mpoeKToB. YV ]1.03(OK 4,5,8)
11. YrneBoopoibl U UX MPUPOIHBIE HCTOUHUKH 4 MeTto WIUTIOCTPALIMU U JEMOHCTPAIIUH. YV ]1.04(OK 6)
12. | Xumuueckoe Ipou3BOJCTBO U OXpaHa 2 MeTto WIIIOCTpally U AEMOHCTPALIUH. YVY.01(OK 1,3,7)
OKPY’KaIOIICH CPEeIbI UcnonszoBanne MKT. MeTon mpoeKToB. YVY]1.03(OK 4,5,8)
MaxkcuMmaJjibHasi ydeOHasi HArpy3Ka 272
Oos13aTenbHAsA HATPY3Ka 188
Kon4uecTBO 4acoB HCMOJIb30BAHNS AKTUBHBIX H 36
HHTEPAKTUBHBIX (JOPM U MeTO10B 00yUeHH s
% WCnoab30BAHUS AKTUBHBIX M HHTEPAKTHBHBIX 21%

(¢opm 1 MeT010B 00yUeHUS OT 00A3aTeILHOIM
y4eOHOl HATrPpYy3KH
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IIpunoxenue b

TEMATHUKA BBITIIOJIHEHUSI UHANBUAY AJIBHBIX ITPOEKTOB
OYIl. 11 Xumus

1[0 HIndp Tema MHAMBUAYANBHBIX IPOCKTOB Cpok
CTyJdeHTa TPYIIbI BBINOJHEHHUS

Kusnb u gestensHocts .. MengeneeBa

[lepnonnyeckomy 3akoHY Oyayliee He TPO3UT pa3pylIeHUE

Kusnb u gestenbHocth. C AppeHuyca

Bxrag oTe4ecTBEHHBIX YUYEHHBIX B Pa3BUTHE UCTOPUU
AIICKTPOJUTUYECKON JUCCOIMAITIHI

Wcnonb3oBanue MHUHCPAJIBHBIX KUCJIOT HAa TPCANIPUATHUAX
pasznuuHoro npodwis ( HeTIHON, AaBTOMOOMIIBLHOM )

PeaKI_II/II/I rOpCHHA HAa IPOU3BOJCTBC

Koppo3sust MeTayuioB v ciocoObl 3alTUTHI OT KOPPO3HH.

Kusnb u gestenbHoct A.M. Bytieposa

DKOJIOTHYeCKHE acleKThl HCIOIb30BAHUS
YIJIIEBOJLOPOAHOIO ChIPhs. YTIEBOIOPOAHbIE TOIUIMBA, ET0
BUJIbl M HA3HAYEHUE.

HaHOTeXHOHOI‘I/I}I, KaK IPUOPUTCTHOC HAIIPABJICHUC
pa3BUTHS HAyKH U Tpon3BoJicTBa B P.D.

Kuznp un gestenpHocth .M. Menaeneera

[Teproanyeckomy 3aKOHY Oynyiiee He TPO3HT pa3pylieHue

Kuzsb n nestenpHocTh. C AppeHuyca

Bxrag oTedecTBEHHBIX YUYEHHBIX B Pa3BUTHE TEOPUU
AIICKTPOJUTUYECKON JUCCOIMAITIHI

Hcnonb3oBanue MHHCPAJIBHBIX KUCJIOT HAa TPCANPUATHUAX
pasznuuHoro npoduis (HedTIHOM, aBBTOMOOMIIBHON )

Boaa — 7T0 XKU3HL

KOMHBIOTGp 1 CT0 BJIMAHUC HA 3JOPOBLC

Kypenue u ero BnusiHue Ha 3J0pOBbE UEIOBEKA

Buramuunl

Bpennbie npuBbIYKu

buonuka

IIntanme u ero BIMAHUE Ha 310POBEE

Hutpatsl 1 310poBbE 4elIOBEKA

I'MO u ux BIUsSHUE HAa OPTaHU3M

buonornueckue puTMbl
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