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V]IK- 543.0; 544.0; 546.3; 547.0
BBK- 24.1; 24.4; 24.5; 24.6

Cocmasumeny - @aranueB Manuk benasoBuy, KaHIU1aT XUMUYECKUX HAYK,
JOIEHT Kadeaphl ecTeCTBeHHOHAYYHbIX quctuiuinH JIT'YHX.

Buympennuii peuenzenm—yYwmaposa Hiagy3 AOAyIKaaMpoOBHA, KaHIUIAT
XUMHUYECKUX HAYK, TOIEHT KadeIphl ecTecTBeHHOHAay4HbIX nuctuiuina JATYHX.

Buewnuii peyenzenm - Anuesa Camasa KacymoBHa, KaHIUAAT XUMUYECKUX
HayK, JOLEHT Kadenapbl «DPU3HUECKOM W OpraHuyeckod XuMHM» JlarectaHckoro
['ocynapCTBEHHOrO Y HUBEPCUTETA.

Pabouas npoepamma oucyunauner «Xumusay pazpabomana 6 coomeemcmesuu ¢
mpebosanusmMu hedeparbHo20 20CYOapCmMBEeHHO20 00pPA308aMeENbHO20 CMAHOAPMA
CcpeoHe20  NpogeccuoHarbHo20 00paA308aHUs NO  CNEeYUAIbHOCHU 08.02.01
Cmpoumenbcmeo u 9dKCnayamayus 30aHUL U COOPYIHCEHUU,  VMBEPHCOEHHO20
npukazom Munnnpoceewenus Poccuu om 25.06.20242. Ne442, 6 coomeemcmeuu c
npukazom Munucmepcmea npoceewenus Poccuiickoii @edepayuu om 24 aseycma
2022 2. Ne 762 «O6 ymeepowcoenuu Ilopsaoka opeanusayuu u ocywecmeieHus
00pazo08amenvHoOU  O0essmeNbHOCMU NO  00pPA308aMeNbHbIM NPOCPAMMAM CPEOHe20
nPOgheccUoHaIbH020 00PA3068aHUAY, 8 COOM-6eMCMEUl ¢ npukazom Munucmepcmea
obpazosanus u Hayku Poccuiickou ®edepayuu om 17 masa 2012 2. Ne 413 «O6
ymeepocoeHuu hedepaibHoco 20Cy0apCmeeHH020 00pa308a-meibHO20 CMaHoapma
cpeoHez0 obwe2o 00pazo8aHUsLy.

Pabouas mporpamma IUCHMIUIMHBI «XUMHUS» pa3MmelieHa Ha OQHUIIHATbHOM
caiite www.dgunh.ru

datanmues M.b. Pabouas mporpamMma JIHCHUIUIMHBI — «XHMHUS»  JUIA
cuennanbHoctu  CIIO 08.02.01 CrpoutenbCTBO M HIKCIUTyaTalldsl 3JaHUNA U

coopykeHui. - Maxaukana: JII'YHX, 2025 ., 19 c.
PexoMeHioBaHa K yTBEpKJeHUIO YueOHO-MeToanueckuM coBetoM JII'YHX 10

mapra 2025 1.

PexomeHmoBaHa K YTBEPXKIACHUIO  PYKOBOAWTENIEM  00pa3oBaTelbHOMN
nporpammbl CIIO — mporpamMmbl MOJATOTOBKHM CHEIMATIUCTOB CPEJHErO0 3BEHA IIO
crenrasibHOCTH 08.02.01 CTpoWTENbCTBO M 3KCIUTyaTallds 3/1aHUM U COOPYKEHHUI
AiinammartoBoit JI.A.

OnoOpena Ha 3aceqaHud KadeApbl E€CTECTBEHHOHAYYHBIX JUCHUIUIMH 24
¢depans 2025 r., npotokoia Ne 6.


http://www.dgunh.ru
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Conep:xanue

[lepeyens mIaHUPYEMBIX PE3yJILTATOB MO NUCIUILINHE

MecTo TUCHIUIUTUHBI B CTPYKTYpE 00pa3oBaTeIbHON
IPOTrpaMMBI

O0beM TUCIMIUIMHBI C YKa3aHUEM KOJMYECTBA aKaIEMUYECKUX
4acoB, BBIJICJICHHBIX HA KOHTAKTHYIO pab0Ty 00y4YaroImmxcs ¢
npenojiaBaresieM (1o BUAaM YUEOHBIX 3aHATHI), HA
CaMOCTOATENbHYIO paboTy oO0ydaromuxcsa u Gopmy
MIPOMEKYTOUYHOH aTTECTAIlUN

ConeprxkaHue TUCITUTUIMHBI, CTPYKTYPHUPOBAHHOE 10 TEMaM C
yKa3aHUEM OTBEJACHHOTO Ha HUX KOJIMYECTBA aKaJCMUICCKUX
9acoOB M BUIOB YUCOHBIX 3aHATUN

[lepeyeHb OCHOBHOM U JIONIOJIHUTEIILHON YU4eOHOM TUTEpaTyphl,
HEOOXOMMOM TSI OCBOCHUS TUCIIATITUHBI

[lepedens pecypcoB HHPOPMAITMOHHO-TEIEKOMMYHHUKAITMOHHON
cetu «MIHTEpHETY», HEOOXOUMBIX ISl OCBOCHUSI TUCIUTLITUHBI
[lepeyens JIMIIEH3NOHHOTO MPOTPAMMHOI0 00€CTICUeHHUS,
MH()OPMAITMOHHBIX CIIPABOYHBIX CUCTEM U MTPO(PECCHOHATBHBIX
0a3 JaHHBIX

Onurcanne MaTepuaTbHO-TEXHUIECKOMN 0a3bl, HEOOXOMMOMN IS
OCYIIIECTBJICHUST 00pa30BaTEILHOTO IIPOIIecca Mo TUCIUILINHE
OO0pa3oBaTeIbHBIC TEXHOJIOTUN

N B
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Paszgea 1. Ilepedyensb mJIaHUPYEMBbIX Pe3yJbTATOB 0 IMCHUIJIMHE
1.1. leab u 3a7a4m 0011€00pa30BATEIbHOM JUCHUILTUHBI

XUMHST — 3TO HayKa O BEIEeCTBaX, UX COCTaB€ M CTPOEHUHU, CBOMCTBAaX M
NPEBPAILICHUX, 3HAYEHUH XUMHUYECKUX BEUIECTB, MATEPHAIIOB U INIPOLECCOB B
PAKTUYECKOM JAESITEIbHOCTU YEJIOBEKA.

Conepxanne 0011€00pa30BaATEIHPHON TUCIUTIINHBI «XHUMHs HAMpaBlIeHO Ha
YCBOEHUE O00YyYaroIUMHUCH OCHOBHBIX TOHATHM, 3aKOHOB U TEOPUU XUMUU;
OBJIAJICHUE YMEHHUSIMHU HAOII0JaTh XWMHUYECKHE SIBJIICHUSA, MPOBOAUTH XUMUYECKUU
HKCIEPUMEHT, MPOU3BOAMTH pacueThl Ha OCHOBE XHMHUYECKUX (OpMys BEIIECTB U
YPABHEHUM XUMUUYECKUX PEAKLIUH.

B npornecce u3yuenuss Xxumun y oOydyaroluxcsl pa3BUBAIOTCS [103HABATEIbHbBIC
UHTEPEChl U HWHTEIJIEKTYaJbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEIIBHOM
NpUOOPETEHUSI 3HAHWM MO XMMHUU B COOTBETCTBHHM C BO3HUKAIOIIUMHU KU3HEHHBIMU
npo0OsieMaMu, BOCHMTHIBAETCS OEpeXHOE OTHOIIEHHWA K NpUpOJe, IOHHMaHUE
3JI0pOBOTIO 00pa3a *U3HH, HEOOXOJMMOCTH NPEAYyNPEXKICHUS SBICHUN, HAHOCSIIIUX
BpE 3J0POBBIO U OKPYKAIOLIEH cpefe.

Conepxanue mporpammbl «XUMUsD HAIPaBiI€HO HA JOCTHKEHUE CIEIYIOLIUX
neJen:

e (opmupoBaHHe yMEHHUS OILICHMBATh 3HAYMMOCTh XHUMHUYECKOTO 3HAHUS IS
KaKJIOTO YEJIOBEKA;

e (GopMHUPOBAHHE [EIOCTHOTO TMPEACTABICHUS O POJIM XHWMHUU B CO3JaHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHOM KAPTUHBI MHPA; YMEHUS OOBSICHATh
OOBEKTBI M TPOIECCHl OKPY)KAIOIIEH JEeUCTBUTEIBLHOCTU: IMPUPOIHOM,
COLMAJIBHOM, KYJIbTYPHOM, TEXHUYECKOM CpEeIpl, HCIOJIb3Yys U1 3TOrO
XUMUYECKUE 3HAHUS;

® pa3BUTHE YMEHHH pa3nudarh (akThl W OIEHKH, CPaBHUBATh OIEHOYHbIC
BBIBOJIbI, BHUJIETh HX CBA3b C KPUTEPUSIMHU OLIEHOK U CBSA3b KPUTEPHUEB C
OTIpEICTICHHOW CHCTEMOM IleHHOCTeH, (opMynupoBaTh M 0OOCHOBBIBATH
COOCTBEHHYIO MO3UIIUIO;

® [pUOOpETEHUE OMbITa  Pa3HOOOpPa3HOM  JIEATENbHOCTH, IO3HAHUS U
CaMOIIO3HAHUS; KIIOYEBBIX HABBIKOB, MMEIOIINX YHUBEPCAIBHOE 3HAUCHUE
JUISL Pa3IMYHBIX BHJOB JEATEIBHOCTH (HABBIKOB pEIICHUS MpoOlJieM,
OPUHATHS  PEIICHU#, TOWCKa, aHanmm3a U o0paboTKM HH(OpMAIHH,
KOMMYHUKATUBHBIX  HAaBBIKOB, HABBIKOB  W3MEPEHUM, COTPYIHUYECTBA,
0e30macHOr0 OOpalIeHus C BEIIeCTBAMHU B IIOBCETHEBHOW KU3HN).

3axauM JUCHUIUTUHBI:
* IIepe1aTh OCHOBHBIE TEOPETUIECKHIE 3HAHMSI 110 KypCy XUMUHU;
* IOMOYb CTYACHTAM IOJIyYUTh HABBIKM BBIMIOJTHEHUS J1a00paTOPHBIX padoT;
* HAy4YuTh pelIaTh TUIIOBBIC 3aJa4d W PACIUCHIBATh YPABHEHHS PEAKIUN; YTO
CrocoOCTByeT HEPOPMATHHOMY YCBOCHHIO TEOPETUUECKOTO MaTepHaa;



* chopMUpOBaTh HABBIKM XUMUYECKOTO MBIIIJICHUS Y CTYICHTOB.
1.2. Ilnanupyembie pe3yabTaThl 00y4eHHsI M0 TUCHHUILIINHE

HpOI_IGCC HU3YUCHUA NUCHUINIIMHBI HAIIPAaBJICH Ha (bOpMI/IpOBaHI/IG CIICOYIOIINX

00X 1 MpoheCcCHOHATBHBIX KOMIIETEHITHN

Kon n IlianupyemMble pe3yabTaThl OCBOCHHS THCIUATIIAHbBI
HAUMEHOBaHHe
‘bOPM“pyeM”“X Oo0mme!- JMcuMILTMHAPHbIE?
KOMIIeTeH il
OK 07. B 00.1acTH 3K0710rH4Y€CcKOro - copMupoBaTh MPEJACTABICHUSA: O
ConeicTBoBaTh | pocnuTaHus: XUMHUYECKOH COCTAaBIISIOIIEH
COXPaHCHHIO | _ ¢(hopMUPOBAHHOCTH JKOJOTHYECKOH | €CTECTBEHHOHAYYHOM KApTHHBI MHpA,
OKpYKaromieu .
KyJIbTypbl, TOHUMAaHHE  BJIUSHUS | pOJM XUMHM B TIO3HAHUM SBIICHUUN
cpenpl,
COLIMATIbHO-9KOHOMHYECKUX npupoJibl, B GOPMUPOBAHUU MBIIUICHUS
pecypcocoepex I PHPOZEL, B (popMup
CHHIO MPOLIECCOB HA COCTOSIHUE MPHUPOAHOMN | H KYJIBTYpPbI JUYHOCTH, ee
b
IIPUMEHATH n COHH&HBHOﬁ Cpcabl, OCO3HAaHHUC Q)yHKHHOHaHbHOfI T'paMOTHOCTH,
3HaHUs 00 r7100aIbHOTO Xapakrepa | HeoO0XOoauMoun JUIst pelieHus
H3MCHCHHU 9KOJIOTMYECKUX MPOOIeEM; IPAKTUYECKUX 3aJad U HKOJIOTMYECKU
Kinmara, - IJAHUPOBAaHUE U OCYIIECTBIECHUE | OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
MPUHIIMIIBI . . . .
NEHCTBUII B OKpYyXawlleld cpefe Ha | 3I0pOBBIO U MPUPOTHOU cpelie;
OEpEKITUBOTO by _ Ij p pHp PEAc;
npoussosicTea, | OCHOBE 3HAHMA LiENeH yCTOHUMBOTO | - yMeTh coOiroaaTh npaBuia
3¢ heKTUBHO pa3sBUTHS 4YEJIOBEYECTBA; AKTUBHOE | 3KOJOTHYECKH IIEJIECO00Pa3HOr0O
IIEUCTBOBATE B HENpUATHE JCHCTBHM, INPUHOCAIIMX | IOBEACHHS B OBITY U TPYIOBOM
YpE3BbIYAMHBIX BpEJl OKPYKAIOIIEH CpeJie; JESATECIbHOCTH B LICJIAX COXPaHCHUS
CUTyalnixX - yMEHUE IIPOrHO3MPOBATh | CBOETO3JI0POBBS M OKPYKAIOIICH
HEeOJIaronpUsTHBIE DKOJIOTHYECKUE | TIPUPOJIHOM CPEJIbl; YIUTHIBATh
MOCIIEICTBUS IPEIIPUHUMAEMBIX | ONACHOCThBO3JICHCTBHUS Ha KUBBIC

JIEUCTBUN, MPEIOTBpAILATh UX;
- pacIIMpeHHe ONbITa JEATEIbHOCTH
9KOJIOTUYECKOW HAIIPaBJICHHOCTH;

- OBJIQJICHUE HaBBIKAMU y4eOHO-
UCCIIE0BATENIBCKOM, IMPOEKTHOW U
COLIMAJIHOW JESITEIIbBHOCTH

OpraHU3MbI OIIPE/ICIICHHBIX BEILECTB,
MMOHUMasl CMBICJT ITOKa3aTes peaeIbHON
JOIYCTUMOW KOHIIEHTPAIUH.

! YVkaspIBaroTcs TMYHOCTHBIE U MeTanpenmeTHbie pe3yibpraTsl u3 ®I'OC COO (B mocnenneit pegakunu ot 12.08.2022),

(dhopMupyembie 00111€00pa30BaATEILHON AUCITUTLTHHON

ZI[I/ICHI/IHHI/IHapHI)Ie (mpeaMeTHBIE) pe3ynbTaThl YKka3bBatoTcs B cooTBeTcTBUHE ¢ PI'OC COO (B mocneaHeit pegakuu ot

12.08.2022)




1.3. IlepeyeHb KOMIETEHIUI ¢ YyKa3aHHEM 3TAanoB X GOpMHUPOBaHMS B MpoLecce
OCBOCHUSA TUCHMILIMHBI

KO Otanbl HOpMUPOBAHUSI KOMIETEHITUHN

KoMIieTeHIuu | Tema 1| Tema | Tema 3.|Tema 4.|Tema |Tema | Tema Tema
Crpoenue | 2. BemectBo. | Xumuue | 5. 6. 7. 8.
aroma U | XuMu CKUE Heopr | Opran | Okcnep | Xumu
nepuoanye | yecka peakuuu. | aHM4eC | M4ecka | UMEHTa |1 U
cKast s Kast s JbHBIE | )KU3Hb
cucrema CBSI3b. XUMHUSL. | XUMHSL. | OCHOB
3JIEMEHTOB. bl

XUMUH.
OK-7 + + + + + + + +

Paznen 2. Mecto nucuuimimHbl B cTpykrype OOII

B mpemenax  ocBoeHuss ~ o0Opa3oBaTeIbHOM  MpOrpamMMbl  CPEIHETO
npodeccruonanbHoro odpazopanus 08.02.01 CTpouTenbCTBO M AKCIUTyaTalMs 31aHUI
U COOpYXEHHI Ha 06a3e OCHOBHOro obmiero obpaszoBanusi yueOHbId npeamer OJ1.12
«Xumus U3ydaeTcs B paMKax oO0I1eo0pa3oBaTeIb-HON MOATOTOBKHA YU4E€OHOTO TIaHa
00pa3zoBaTeNpHON TPOTPaMMBI CPEHETO MPOQPECCHOHATIBEHOTO 00pa3oBaHUs Ha Oase
OCHOBHOT'0 00IIeT0 00pa30BaHUI.

W3yyenne naHHOTO JUCIUIUIMHBI ONMWPACTCS Ha 3HAHUA, IIOJTYYCHHBIC
00yJaroNMMUCS B X0JI¢ OCBOCHUS ITPOTrPaMMBbI OCHOBHOTO OOITETO 00pa30BaHMs.

Pazgen 3. O0beM JUCHMILIMHBI ¢ YKA3aHHEM KOJHYECTBA aKAJIeMUYECKHX YaCOB,
BbI/ICJICHHBIX HA KOHTAKTHYIO Pa0oTy o0y4arommxcs ¢ npenogasaresiaem (mo
BH/IAM y4eOHBIX 3aHATHI1), HA CAMOCTOATEIbHYI0 padoTy o0y4aomuxcs u popmy
MPOMEKYTOYHON ATTEeCTANUHU
Ounas popma o0yueHus:

OO0beM IUCHUINIMHEBI B aKaJEMUYECKUX 4acaX COCTABIISIET 78 gaca.

KonuuectBo  akaJeMHYECKUX  YacoB, BBIJICJICHHBIX  Ha

KOHTaKTHYI0 paboTy oOydaroummxcsi ¢ [eJarorn4ecKum

paboTHUKOM (110 BUIaM YUEOHBIX 3aHSTHH), COCTABISET 78 u.
B TOM YHCJIC: JICKIIUH — 39 4.
IIPAKTUYECKUE 3aHATUS — 29 4.
nabopaTtopHblie paboTHI - 10 4.

dopMa MPOMEKyTOUHON aTTECTAIUH:
2 cemecTp — nuddepeHIIMpPOBaHHBIN 3a4eT




Paznea 4. Couepmaﬂue AUCHHUIVIMHBI, CTPYKTYPHUPOBAHHOC 110 TEMaM € YKA3aHUEM OTBCACHHOT'0 HA HUX KOJIHYECTBA
AKAJTCMHUYCCKHUX YaCOoB U BUA0B y‘leﬁHbIX 3aHATHH

Ounas dopma 00ydeHMsI

Na Bcero B T.u.
/1 Conepkanne  yyeOHoro Mmarepuana (ocHoBHoe | akane | Jlek | Ce | IIpaxr | JJabop | Ko | Camoct
Tema HpO(1)eCCI/IOHaJH)HO-OpHGHTHpOBaHHOG) MHYCC | nuu MU | HYECK | aTOpH | HC OSTEID d)opMa
JUCHUITIITMHBI KHUx Ha ue bIC YIIb | Had TEKYLICTO
4acoB pBl | 3aHAT | 3aHAT | Tai | pabora KOHTPOJIA
us usg uu yCII€BAEMOCTHU.
1| Tema 1. CoBpeMeHHas MOJENb CTPOEHUs aToMa. XHUMUYECKUI 6 4 2 Pa6ora 1o
CrtpoeHue aTOMal JIEMEHT.  OJJIEKTPOHHAas  KOHQHTypalus  aToMa. KapTOYKaM,
u nepuoanyeckal Knaccudukanus XUMHUYECKHX 3JIEMEHTOB (s-, p-, d- TECTUPOBAHUE,
cucrema anemeHThl). [lepmomuueckas cucreMa XUMHYECKHUX KOHTpPOJIbHAS
3JIEMEHTOB snementoB JI.MI. MenneneeBa. ®OU3MYECKUH CMBICI pabora
IIepunonnueckoro 3aKOHa .. Menneneesa.
3aKOHOMEPHOCTH HW3MEHEHUsI CBOMCTB XUMHUYECKHUX
3JIEMEHTOB, O00pa3yeMbIX HUMH TMPOCTBIX M CIIOKHBIX
BEILIECTB B COOTBETCTBUMU C MOJIO)KEHUEM XHUMHYECKOTO
sneMeHTa B [lepuoauyeckoil cucreMe.
2| Tema BanentHble snexkTpoHbl. BanmeHTHOCTb. OneKTpoHHas 6 4 2 Pabora no
2.Xumuyeckas | [pUpOJia XUMUYECKON CBSI3U. DJIEKTPOOTPULIATEIBHOCTD. KapTOYKaM,
CBSI3b Buasl xuMuueckoil CBsA3M  (KOBaJIGHTHAas, WOHHAs, TECTUPOBAHUE,
METaJJIM4ecKasi,  BOJOpPOJHAsi) M  CIOCOOBI  ee KOHTpPOJIbHAsA
oOpa3oBaHMs. 3aBHCHMOCTh  (DM3UYECKHX CBOWCTB pabora
BEIIECTBA OT THUIA KPUCTAUIMYECKOM  PELIETKH.
3aBUCUMOCTh XMUMHUYECKONH aKTHMBHOCTH BEIIECTB OT
BHUJIa XMMHYECKOM CBS3M M THUINA KPUCTAJUIMUECKOU
PEIIETKY. [TpuunnbI MHOT000pa3us BEILIECTB.
ArperartHble COCTOsSIHUS BewecTBa. Kpucraminueckue u
amop(HbIe BemecTBa. TUITBI KPUCTAJUTMYECKUX PEIICTOK
(aTroMHasi, MOJIEKYJIsIpHAsi, HIOHHAs, METaJNIMYeCcKas).
3| Tema 3. PactBopeHne kak  (DU3MKO-XUMHUYECKHI  IpoIecc. 10 4 4 2 Pa6ota no
BemectBo 2.PactBopbl. CriocoObl MIPUTOTOBJICHUS KapTOYKaM,
pactBopoB. PacTtBopuMocTth. MaccoBas  joust TECTUPOBAHHUE,




pacTBopeHHOro BemectBa. CKOpPOCTh pEakiuH, ee
3aBUCUMOCTh OT pa3IMYHbIX (PAKTOPOB: MPHUPOJBI
pearupyroImux BeIIEeCTB, KOHLUEHTPALUU PEarupyrommx
BEUIECTB, TEMIIEPaTypsl M IUIOIIAAU PEaKLMOHHOU
[IOBEPXHOCTH. Teopus AIEKTPOJIUTUYECKON
quccouuanuu. MoHBL. DJEKTPOJINTEI, HEJIEKTPOJIUTHI.
TernoBbie 3G (GEKTl XUMHUYECKHX peakiuil. K30-U
SHAOTepMHUECKUE, peakiuu. OOpaTUMOCTb peaKIUil.
XHMMHMYECKOE PABHOBECHE M €ro CMEIIEHHUE I10]
JefcTBUEM  pa3IuuHbIX  (AKTOpOB  (KOHIEHTpauus
peareHTOB  WJIM IIPOJYKTOB  PEAKLUH, JaBJICHHE,
temriepatypa). ITpunmun Jle [llarense.

KOHTPOJIbHAS
pabora

Tema 4.
XUMHYECKHUE
peakuuu

Krnaccupukanuss W THIBI XUMHYECKHX PEaKIHUA C
ydacTHeM HeopraHumyeckux BemiecTB. (CocraBiieHHE
YpaBHEHUN  peakuuil  COCAMHEHHUS,  Pa3JIOKEHUS,
3aMeleHus, oOMeHa, B T.4. peakuuid TopeHwus,
OKHCIICHUSI-BOCCTAHOBJIEHUSA. YPAaBHEHUSI OKHUCJIEHUS-
BoccTaHOBJIeHUs. CreneHb OkucieHHUs. OKUCIUTENb U
BoccTtaHOoBUTENb.  CoCTaBieHHME U ypaBHUBAHHE
OKHCJIUTEIbHO- BOCCTAHOBUTEIBHBIX PEaKUUA METOI0M
AJIIEKTPOHHOTO Oastanca. OxkucnuTenbHO-
BOCCTaHOBUTEIIbHbIE peakuuu B pUpPOJE,
MPOU3BOJCTBEHHBIX MPOLECCAX M KU3HEACATEIbHOCTH
opranu3moB. Peaknuum monHoro obmena. CocraBieHHE
peakuuMii MOHHOTO OOMEHa TIIyTEeM COCTaBIICHUS WX
MIOJIHBIX M COKPAILLEHHBIX HOHHBIX YPaBHEHUMN.

10

Pa6ota o
KapTOUYKaM,
TECTUPOBAHUE,
KOHTPOJIbHAS
pabora

Hroro 3a I-
ceMecTp

32

16

12

Tema 5.

Heoprannuecka

XUMMUA

[Ipenmer Heopranwveckord xumuu. Kiaccudukarus
HEOpraHnyeckux BemiecTB.  IIpocTbie u  CllOXKHBIE
BeniecTBa. (OCHOBHBIE KJIACChl  CIIOKHBIX  BEIIECTB
(oKcHIIbI, THAPOKCHU/IBI, KUCIOTHI, COJH). B3anMocBs3b
HEOPraHUYECKUX  BELIECTB. Metamnel.  OOuiue
dbuznyeckue M XMMHUYECKHE CBOICTBA METAJIJIOB.

14

Pa6ota o
KapTOUYKaM,
TECTUPOBaHUE,
KOHTPOJIbHAS
pabora




CnocoObl  moNydeHUs.  3HAUEHHE  METAUIOB U
HEMETAJUIOB B IIPUPOJIE U KU3HEACITEIIBHOCTH YEI0BEKa
u opranu3MoB. Koppos3us MeTamioB: BHUIBI KOPPO3HUH,
CIOCOOBI 3alIUTHl METAJUIOB OT KOppo3uu. Hemerasibl.
OO0mue  ¢usnyeckue ©  XUMHYECKHE  CBOMCTBA
HeMeTauloB. Tunuunele cBoiicTBa HemetaioB [V— VII
rpym. Kimaccudukanyst 1 HOMEHKIaTypa COeIUHEHHHA
HEMETaJUIOB. XHMMHYECKUE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPraHUYECKUX BEILIECTB (okcuaoB,
THUAPOKCHUJIOB, KUCIIOT, COJNIEH U Jip.). 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB MPOCTBHIX BEIIECTB, BOJIOPOIHBIX
COEIMHEHMH, BBICIIUX OKCUAO0B U THAPOKCUIOB.

Tema 6.
Opranunueckas
XUMHUS

[losiBieHue U pa3BUTHE OPraHUYECKON XMMHUM KaKHAyKH.
[Ipenmer opranuyeckod xumuu. MecTO U 3HAYEHUE
OpraHMYECKON XMMHU B CHCTEME €CTECTBEHHBIX HayK.
XUMUYECKOE CTPOEHUE Kak TMOPSIOK COETUHEHUS
aTOMOB B MOJIEKYJ€ COIVIACHO MX BaJEHTHOCTH.
OcHOBHBIE TIOJIOKEHUSI TEOPUH XUMHUYECKOTO CTPOCHUS
OPraHNUYEeCKHUX COCMHEHUI AM. Bytneposa.
VYrnepoaHelid  CKeJIeT ~ OpraHM4ecKOW  MOJIEKYJIBI.
3aBUCHUMOCTh  CBOWCTB BEIIECTB OT XUMHYECKOIO
cTpoeHust monekyn. M3zomepust u u3omepsl. [lonsitue o
¢ynkuuonanpbHOM — Tpynme.  Pamukan.  [IpuHUIMIED
KJ1accupuKauu OpraHHYECKHUX COCTUHEHHIA.
MexayHapoaHass ~ HOMEHKJIATypa W NPHHLUIBI
HOMEHKJIaTypbl OpraHnueckux coenunenuid. [lonstue 06
a30TCOoJEpIKAIINX COEJIMHEHUSX, OMOJIOTUYECKU
AKTHBHBIX BeIllECTBaX (yriaeBojax, skupax, Oenkax u ap.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSIX (MoHOMED,
OJIUMEpP, CTPYKTypHOE 3BeHO). CBOHCTBa MPHUPOAHBIX
YIJIEBOJIOPOAOB, HaXO0XKJEHUE B MPUPOJE U MPUMEHEHUE
aIKaHOB, — HeNpenenbHble (AIKEHbl, AalKUHBl U
aJIKa/INEHBI). Kucnopoaconepxatue COEIUHEHUS
(cupthl ¥ deHOoNBl, KapOOHOBBIE KHUCIOTHI W A(HUPHI,
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Pa6ota o
KapTOUYKaM,
TECTUPOBAHUE,
KOHTPOJIbHAS
pabora




aJIbJECTH bl U KETOHBI, JKUPBI, YIJIEBOJIbI).
A3zorconepxamue COECUHEHUS (amMuHBI u
AMUHOKMCIIOTBI, 0emKm). BricokoMonekyIsipHbIe
coeMHEHUs:  (CHMHTeTHMYeCKMe U  OHOJIOTHYECKH-
aKkTuBHbIE). ['eHeTHyeckass CBSI3b MEXAY Kiaccamu
OpPraHMYECKUXCOECIUHEHUM.

Tema 7.
DKCrepuMeHTAaN}
HBIE OCHOBBI
XUMHUHI

[lonsTne o xumuyeckoM aHaiu3e W cuHrese. [IpaBuia
paboThl B IIKOJILHOW J1aboparopuu. JlaGoparopHas
nocyma u obopymoBanue. IIpaBmia Ge3omacHOCTH.
Paznenenune cmeceit. Ounctka BeuiecTB. OUIBTPOBAHHUE.
B3emuBanue. Ilpurorosinenune pactBopoB. I[lomyueHue
KpuCTa/IoB coineil. [IpoBeneHrne XUMUUYECKUX peakluid B
pactBopax. HarpeBarensHbie ycTpoicrBa. IIpoBenenue
XUMHUYECKHUX PeaKIil mpu HarpeBaHuu. MeTo/ibl aHaTn3a
BemecTB. KadecTBeHHbIE peakuu Ha ra3000pa3HbIe
BellecTBa M MOHBI B pacTBope. OmpeseneHue xapakrepa
cpenpl.  Mumukatopel.  Ilomydenme  ra3000pa3HBIX
BEIIIECTB.

Pa6ota o
KapTOUYKaM,
TECTUPOBAHUE,
KOHTPOJIbHAS
pabora

Tema 8. Xumus
JKU3Hb

Hoselimme  nocTvKeHMs  XMMMYECKOM  HAyKu M
XMUMHUYECKOH TexHoJoruu. Ponb Xxumum B obecrieueHUH
AKOJIOTUYECKOH, SHEPreTUYECKON 51 105011(S:10)71
0€3011acCHOCTH, pa3BUTUU MeaulMHbL. [IpaBuia moucka u
aHaM3a XUMHUYECKOW WHGOpMAMM W3  Pa3IUYHBIX
UCTOYHUKOB (HayyHas M ydeOHO-HaydHas JHTepaTypa,
CpeAcTBa MaccoBOW uWHQopmanuu, cerb VHTepHeT).
Baxueiimue CTPOMUTEIIbHBIE MaTepuasl,
KOHCTPYKLIMOHHbIE ~ MaTepuaibl, Kpackd,  CTEKJO,
KepaMHKa, MaTepuanbl I JIEKTPOHUKH, HAHO
MaTepuaibl, TEKCTUIbHbIE BOJOKHA, UCTOYHUKU 3HEPTHUH,
OpraHUYECKHE U MUHEpPAJIbHBIC ynoOpeHus,
JICKapCTBEHHBIC BEIIECTBA, OBITOBAS XHUMHUS

Pa6ota o
KapTOUYKaM,
TECTUPOBAHUE,
KOHTPOJIbHAS
pabora

Hroro 3a II-

ceMecTp

46

23

17

JnddepenmpoBaHHblii 3a4eT

Kontpous

10



| Hrtoro 3a roa

78

| 39 |

| 29

10

11



Pa3znea S. IlepeyeHb OCHOBHOM U JONOJHHUTEIbHON Y4eOHOM JTUTEPATYPBbI,
HEe00X0AMMOii 17151 0CBOCHUS IMCHUIIIMHBI

Ne ABTOp Ha3zBanne ocHOBHOM Brixonnsie KonnuectBo
n/ Y JIOTIOTHUTEIbHON JTAaHHBIC HK3EMIUISIPOB B
i y4ueOHOMI oubnuorexe AI'YHX/
JUTEPATYPHI, azipec JocTymna
HEOOXOAMMOM ISt
OCBOCHMS
JTUCITUTUTHHBI
I. Ocnosnasa numepamypa
1 | MaptbeiHOBa Xumusi: yueOHUK U | M: http://biblio-
T. B. MPaKTUKYM s | U3natenbcTBO online.ru/bcode/45081
CpPEIHETO FOpaitr, 0
npodeccuonanbHor | 2020. — 368 c.
0 o0pa3zoBaHus
2 | CyBopos, Oomast u| M: http://biblio-
A.B. A.B.Cy |Heopranuyeckas N3natenscTBO online.ru/bcode/452622
BOpOB, xumus B 2 T. Tom 1: | FOpair,
A. b. Hukonbsck | yueOHUK s | 2020, — 343 c.
17071 CpEIHETO
po(heCCUOHATIBHOTO
00pazoBaHMs
Kamunckwii Opranndeckas M: http://biblio-
B. A. xumus B 2 4. Yacte | U3garenscTBO online.ru/bcode/45315
1:  yuebnux mus | KOpaiir, 1
CpPEITHETO 2020. — 287 c.
pohecCHOHATEHOT
o oOpazoBaHus —
2-e u34., WCOpP.H
JIOIL.
Kamunckwmii Opranndeckas M: http://biblio-
B. A. xumus B 2 4. Yacrts | U3marenbcTBo online.ru/bcode/45315
2:  yuebnumk s | KOpaiir, 2
CpPEITHETO 2020. — 314 c.
npohecCHOHATEHOT
0 oOpazoBaHUsT —
2-e w34., WCOpP. H
JIOTI.
I1. /lonoanumenvnas tumepamypa
A) /lononnumenvnan yueonaa numepamypa
1 | JxamanoBa COopHuk Maxaukana, http://dgunh.ru/institut
C.A., ®aranueB | ynpaXKHEHUN mo | AI'VHX, 2018. |e
M.b., Xuspuesa | AUCUUIUIMHE
ILA. «XUMHUDY



http://biblio-online.ru/bcode/450810
http://biblio-online.ru/bcode/450810
http://biblio-online.ru/bcode/450810
http://biblio-online.ru/bcode/452622
http://biblio-online.ru/bcode/452622
http://biblio-online.ru/bcode/453151
http://biblio-online.ru/bcode/453151
http://biblio-online.ru/bcode/453151
http://biblio-online.ru/bcode/453152
http://biblio-online.ru/bcode/453152
http://biblio-online.ru/bcode/453152
http://dgunh.ru/institute
http://dgunh.ru/institute

2 | JxamanoBa COopuuk 3amaHuii | Maxaukana, http://dgunh.ru/institut
C.A., AbakapoB | pac4yeTHOTO AT'YHX, 2017. |e
[''M., ®aranues | xapakrepa o
M.b. JIUCIUATUIMHE
«XUMUSD
3 | JlbxamamoBa Pabouast Terpaar no | Maxaukaa, http://dgunh.ru/institut
C.A., AGakapoB | TUCIUIUIUHE JAI'VHX, 2017. |e
I' M., ®atanueB | « XUMHUS»
M.b., Xuspuesa
ILA.
4 | IxamanoBa CripaBOYHUK Maxaukana, http://dgunh.ru/institut
C.A., AOGakapos | hpopmyn, tepmunoB | JAI'YHX, 2017. |e
I''M., ®aranues | no JUCILIUILIMHE
M.b. «XUMHUS»
5 | JbxamanoBa OnopHbIe Maxaukara, http://dgunh.ru/institut
C.A., AOakapoB | KOHCTIEKTbI mo | AI'VHX, 2017. |e
I'' M., ®aTanueB | JUCIUAIIIIMHE
M.b. «XUMHUSD

b) Cnpasouno-ouobnuozpaguueckas tumepamypa

1 |Tlapmws A. IL.,
MopKOBKUH
B. B.

XUMHUYECKHUE
tepMmuHbl. CI0Baph:
yueOHoe mocodue
IUTSL CPEITHETO
poQeCCUOHAILHOT
0 00pa3oBaHUsI.

M:
N3narenbcTBO
FOpaiit, 2019. -
452 c.

https://www.biblio-
online.ru/bcode/43890
4

Paznea 6. Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH
"UuTtepHet" (naJee - cers ""UHTEpHET'), HEOOXOAUMBIX /151 OCBOCHUS

AUCHUIIJINHbBbI

1. http://www.chemnet.ru Ilopran QyHIaMeHTaILHOIO XHMHYECKOTO OOpa30BaHMS

ChemNet. Xumudeckas nHpopMannonHas cetb: Hayka, o0pa3oBaHue, TEXHOJIOTUH
2. http://www.alhimik.ru Ilone3nbie coBeTbl, >(Q(EKTHBIE OIBITH, XUMHYECKUE

HOBOCTH, BHpTyaHBHBIfI PEICTUTOP, KOHCYJIbTAlMHU, Ka3yCbl MW JIAINICYCbI, HCTOPHUSA

XUMHU.

3. http://c-books.narod.ru JIutepatypa mo XxumMuu.

4. http://formulad44.narod.ru Kypc opranmdeckoit xumuu 3a 10-i xmacc. [ToctaHoBKa

omnbITOB. Kitacchl opraHnueckux CoeJMHeHH, TecTupoBanue. bruorpadun 3HaMeHNUTHIX

YUCHBIX.

5. http://experiment.edu.ru EcTecTBeHHO-HayuYHbIE SKCIIEPUMEHTHI: Xumusi. Kosuekius

Poccutiickoro o6meo06pa3oBaTeIbHOTO MOPTaIa

6. http://www.chemport.ru Xumuueckuii noptast ChemPort.Ru

13



http://dgunh.ru/institute
http://dgunh.ru/institute
http://dgunh.ru/institute
http://dgunh.ru/institute
http://dgunh.ru/institute
http://dgunh.ru/institute
http://dgunh.ru/institute
http://dgunh.ru/institute
https://www.biblio-online.ru/bcode/438904
https://www.biblio-online.ru/bcode/438904
https://www.biblio-online.ru/bcode/438904
http://www.chemnet.ru/
http://www.alhimik.ru
http://c-books.narod.ru
http://formula44.narod.ru
http://experiment.edu.ru/
http://www.chemport.ru/

Pazgen 7.1lepeyeHb JMIEH3HOHHOTO MPOTPAMMHOIO o0ecneveHus,
UH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM M MPO(eCCHOHAIBbHBIX 023 JaHHBIX

Heo0xoaumplii KOMILIEKT JIMIEH3HOHHOT0 IPOrPAaMMHOTI0 00ecreqYeHust

1. Windows 10

2. Microsoft Office Professional

3. Adobe Acrobat Reader DC

4. VLC Media player

5. 7-zip

6. IIporpammusblii komiuieke AutoCAD
7. Autusupyc Kaspersky Endpoint 10

IHepeyenb HGPOPMALUMOHHBIX CIIPABOYHBIX CHCTEM

v CrpaBouHast IpaBoOBas cucremMa «KoHcynpTant Iiroc»
http://www.consultant.ru/.

Ilepeyennb npodeccnoHaNBHBIX 023 JAHHBIX

v Hayunas DnextponHas bubnmoreka https:/elibrary.ru/
v' Jluteparypa 1mo xumuw http://c-books.narod.ru

Pa3znea 8. Onucanne MarepuajbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM ISl
OCYLIECTBJICHHS 00Pa30BaTEJILHOI0 MpoLecca M0 AMCHMILINHE

1. YueOHas ayauTopusi AJsi IPOBeIeHUs JIeKIU, MPAKTHYECKUX 3aHATHI,
rPpyNnoBbIX U MHAUBHAYAJbHBIX KOHCYIbTAMH, TEKYLIET0 KOHTPOJIA U
npome:xxyTouHoi arrecraunu Ne5-17 (Poccusi, Pecnny6siuka Jlarecran, 367008, r.
MaxaukaJa, ya. JzxkamaayTauHa AtaeBa, 10M S, yueOHbIil kKopiyc Ne2).
Ilepeuensv ocnoénozo odopyoosanus:

llepeuenv ocnosnoco 0bopyoosanus:

Komruiekt criennanu3upoBaHHON MeOeIH.

Jlocka MenoBasl.

KoMrbroTepHsblii CTOII.

HaGop nemoHcTpaimoHHOro oOOpYJOBaHUS: MPOEKTOP, AaKyCTHYeCKas CHCTeMa,
IIEPCOHAIBHBIA KOMIIBIOTEP C JOCTYNIOM K ceTH «MHTEpHET» M KOPIOPAaTUBHOU CETH
yauBepcureta, ObC «YHusepcuterckas 6udnanoreka ONLINE» (www.biblioclub.ru),
OBC «9BC KOpaitt» (Wwww.urait.ru).

llepeuens yuebHoO-HaAIAOHBIX NOCOOULL:

KoMmriekT HarnsaHbpIx MaTepuaioB (OaHHEPHI, TUIAKaThl);

KoMImIeKT 37eKTPOHHBIX WILTIOCTPATUBHBIX MaTEPUAJIOB MO JUCITUTIIMHE
(npe3eHTaIuu, BUACOPOIIUKH).
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http://www.consultant.ru/
https://elibrary.ru/
http://c-books.narod.ru
http://www.biblioclub.ru

llepeuensv ucnonvzyemozo npocpammHozo obecneyeHus:

1. Windows 10

2. Microsoft Office Professional

3. Adobe Acrobat Reader DC

4. VLC Media player

5. 7-zip

2. ITomemenne aAJis1 caMmocToATEIbHOM padoThl Ne 5-6 (Poccus, PecnyOinka
Harecran, 367008, r.MaxaukaJa, yia. [kamaayranna AraeBa, 1I0M 5, ydeOHbIH
Kopmyc Nel).

llepeuenv ocnosrnoco 0bopydosaHus:

[TepcoHambHBIE KOMITBIOTEPHI C JOCTYNIOM K ceTH «MHTepHEeT» W B AJIEKTPOHHYIO
nH(popmarmoHHo-oopazoBatenbHyto cpeny AI'YHX - 20 en.

llepeuensv ucnonvzyemozo npocpammHozo obecneyenus:

. Windows 10

. Microsoft Office Professional

. Adobe Acrobat Reader DC

. VLC Media player

. 7-zip

. 1C: Ilpennpusitue 8.3

. 1C: 3apmnara u ynpaBieHue IEpCOHATIOM

. CripaBouHo-nipaBoBas cucreMa «Koncynprantllmrocy

IHomemenue 11 camocTosiTebHOM padorsl Nel-1

llepeuenv ocnosno2o 0bopyoosanus:

[TepcoHabHBIE KOMITBIOTEPHI C TIOCTYTIOM K ceTH «ITHTepHET» U B AJICKTPOHHYIO
nH(opmarmoHHo-oopazoBatenbpHyto cpeay AI'YHX - 60 en.

llepeuensv ucnonvzyemozo npocpammHozo obecneyenus:

1. Windows 10

2. Microsoft Office Professional

3. Adobe Acrobat Reader DC

4. VLC Media player

5. 7-zip

01NN kW~

3. Ilomemenne AJis1 XpaHeHUsI M NPOPUIAKTHYECKOr0 00CTy:KUBAaHUA y4e0OHOT 0
ooopynoBanusi Ne5-10 (Poccus, Pecnnydsiuka larecran, 367008, r. MaxaukaJa, yJI.
JxamanyranHa AtaeBa, 10M S5, yueOHbIi kKopmyc Nel)

[ToMelieHne, OCHAILIEHHOE:

- CHEUUaJU3UpPOBAHHOM MeOenplo, CTeJUIaXXaMd I XpaHEHUs ydeOHOTo
000pyI0BaHUS,

- CIEUHMATLHBIMU HMHCTPYMEHTAMU W WMHBEHTapeM Il OOCIYXKMBaHHS Y4EOHOIO
000pyTOBaHUS.

4. Ilomenenne i XpaHeHUs U MPOPUIAKTHYIECKOr0 00CIy:KUBAHUS Y4eOHOIO0
obopynoBanusi Ne2 (Poccusi, Pecnnydosimka larecran, 367008, r. MaxaukaJna, yJi.
JixamaayTanHa Araesa, 10M S, ydeOHbIi kopnyc Ne2 gurtep «B»)
IloMeleHue, OCHaILIEHHOE:
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- CHCUHAJU3UPOBAHHON MeOenaplo, CTeIUIaKaMu IS XpaHCHHUS  yd4eOHOTO
000py10BaHUS,
- CIICIMAJIbHBIMU UHCTPYMEHTAMH M HHBCHTApEM JIJIs OOCTY)KUBAHHS Y4eOHOTO
000pyTOBaHUS.

Paznen 9. O6pa3zoBareibHbIe TEXHOJIOTHH
B pemsax peanuzanuM KOMIETEHTHOCTHOIO MOJXOJa MPEAYyCMaTPUBAETCA
IIMPOKOE MCIOJIb30BaHUE B 00pa30BaTEIbHOM MPOLECCE aKTUBHBIX U MHTEPAKTUBHBIX
dbopM mpoBeneHHs 3aHATHIA (pa300pa KOHKPETHBIX CUTYalld, MCUXOJOTHYECKUX M
MHBIX TPEHUHIOB, TPYIIOBBIX JHCKYCCHiIl) B COYETAaHUU C BHEAYJUTOPHON pabOTOM
mwis (QOpMHUPOBAaHUS W pPa3BUTUSA OOMUMX H NPOPECCHOHATBHBIX KOMIIETCHIIUN
00yyJaroImmxcs.

Jlexuuu B MyJbTUMEAMMHBIX U UHTEPAKTUBHBIX ayJUTOPHUSIX COMPOBOXKIAIOTCS
HKpPaHHBIMU CJIalJJaMU U CXEMaMHU, TEKCTOBBIM KOMMEHTapHUEM I10 TEMaTUKE Y4EOHOTO
3aHATHUA.

CeMuHapbsl MOTYT HpPOBOAMTHCA B ayJIUTOPUU C WHTEPAKTUBHOW JOCKOH H
HCIIOJIb30BaHUEM CHUCTEMBI OJIMI-OMIPOCOB CTYAEHTOB. B X07€ M3y4eHus AUCHUIIINHBI
OPUMEHSIIOTCST  pa300p  XO3SIMCTBEHHBIX  CUTyallUd, JAMCKYCCHUH, MPOBOJAATCSA
WHJMBUTyaJIbHbIE KOHCYJIBTALMY U BbJJa4ya JIOMAlTHUX 3aJaHUI.

Bce dopMmbl 3aHATHII COBMEIIAIOTCS C BHEAYJUTOPHOW pPaOOTON CTYAEHTOB
(BBIMOJTHEHUE OMAIIHUX 33JaHUl, JOMAIlHEE TECTUPOBAHUE, U3yYEHUE OCHOBHOHU U
JOTOJHUTENBHOU JTUTEPATYPHI).
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