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CocraButenb — CaitbynaeBa 3apema AOayn0acupoBHa, CTapIIMM MperoiaBaTeilb
Kadenpbl eCTeCTBEHHOHAYYHBIX AUCIUIUIMH JlarecTaHCKOro rocyJapCTBEHHOTO YHHUBEpP-
CUTETa HApPOJHOTO XO3gMCTBA.

Buyrpennunii peunen3zeHT - AnueBa AliHa AXMEIOBHA, JOKTOpP OMOJIOTMYECKUX
HayK, mpodeccop Kadeapbl eCTECTBEHHOHAYUHBIX NUCHMIUIMH JlarecTaHCKOro rocyaap-
CTBEHHOT'O YHUBEPCUTETA HAPOJHOTO X034 CTBA.

Buemnuit peunenzeHr — Il'asumaromenoBa Maguna MaromenoBHa, KaHAUZAT
OMOJIOTHYECKUX HAyK, TOIEHT Kadeapsl obmiel u Ouosornyeckoil xumMuu JlarecTaHckoro
I'ocynapcTBeHHOTO MEaUIMHCKOTO Y HUBEPCUTETA.

Pabouas npoepamma oucyunnumer «Xumusy pazpabomana 8 cCOOMEEMCMEUU C
mpebosanusamu edepaibHo2o 20Cy0apCcmeeHH020 00pa308amenbHo20 CManoapma cpeo-
He2o npogeccuonanrvHoco obpazosanus no npogeccuu 15.01.05 Ceapwux (pyuroti u ua-
CMUYHO MEXAHUUPOBAHHOU C8APKU (HANIABKU), YMBEPAHCOEHHO20 Npurazom Murnucmep-
cmea npoceeujenuss Poccuiickoti @edepayuu om 15 noaopsa 2023 2. N 863, 6 coomeem-
cmeuu ¢ npuxkazom Munucmepcmea npocsewernus Poccutickou @edepayuu om 24.08.2022
2. No 762 «0O6 ymeepocoenuu Ilopsaoka opeanuzayuu u ocyujecmenenusi 0opazosamelv-
HOU OesimenbHOCMU N0 00pA308aAMENbHLIM NPOCPAMMAM CPeOHe20 NpoQpecCUuoOHaIbHO20
obpazoeanusy, 8 coomeemcmeuu ¢ npuxazom Munucmepcmea obpazoeanus u nayku Poc-
cutickou Deodepayuu om 17 mas 2012 2. Ne 413 «O6 ymeepowcoenuu edepanrbHo2o 2ocy-
0apCcmeeHH020 00pa3068amMenbHO20 CMAaHOAPmMa cpeoHezo obuje2o 0o0pa308aHUsLY.

Pabouast mporpamMmma AUCIUIUIMHBI « XUMUs» pa3MelieHa Ha O(UIIMATBHOM cailTe
www.dgunh.ru.

CaiiOymaeBa 3.A. Pabouas mporpamMma JUCHUIUIMHBI «XUMHS» i Tpodeccun
15.01.05 Cpapuuk (py4HOM M 4YaCTHYHO MEXAaHU3HPOBAHHOM CBapKu (HAIUIABKH) —
Maxaukana: JII'YHX, 2026. — 28 c.

PexoMeH0BaHa K yTBepXkAeHUIO YdeOHO-meToauueckuM coBetom JII'YHX 10
mapta 2026 1.

PekomeH/i0BaHa K YTBEPKICHUIO PYKOBOAMTEIEM OOpa30BaTEIIbHOW IMPOTPaMMBI
CIIO — mporpaMMbl TOATOTOBKY KBATU(HUITMPOBAHHBIX PAb0YMX U CIyKAIUX M0 mpodec-
cuu 15.01.05 Cpapuuk (py4HOU ¥ YaCTUYHO MEXAaHU3UPOBAHHOM cBapku (HaruiaBku), Ca-
nmaxosoi 1.H.

OpnoOpeHa Ha 3aceJaHUM Ha 3acelaHuM Kadeapbl eCTECTBEHHOHAYYHBIX AUCIMUILIAH
24 despans 2026 r., nmpoTokos Ne 7.


http://www.dgunh.ru/
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Paznean 1. [lepeveHb muIaHUpPyeMbIX pe3y/ibTATOB 00y4eHHs MO TUCHUILINHE

1.1. lean v 3aga4 AUMCHUIIINHBI
DopMUPOBaHUE y CTYJIEHTOB NPEACTABICHUS O XMMHYECKOW COCTABIIAIOLIEH €CTe-
CTBEHHO-HAYYHOU KapTHUHBI MUpA KaK OCHOBBI IIPUHATHUS PELICHUN B )KU3HEHHBIX U IIPO-
M3BOJCTBEHHBIX CUTyallsAX, OTBETCTBEHHOTO IIOBEIECHUS B IPUPOJAHON Cpele.
3agaum QIMCUMILVIMHBIL:
1) chopmupoBaTh HOHUMaHUE 3aKOHOMEPHOCTEH MPOTEKaHUSI XMMHUYECKUX TIPOIIEC-
COB U SIBJICHUU B OKPY’KAIOILIEH Cpele, HETOCTHOM HAYYHOM KapTUHBI MUPA, B3aNMOCBS3H
Y B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;
2) pa3BUTh YMEHHS COCTABIISATH (DOPMYJIbI HEOPraHUYECKUX W OPraHUYECKHUX Be-
LIECTB, YPABHEHUSI XUMHUYECKHX pPEaKIUil, OOBACHATh UX CMBICI, HHTEPIPETUPOBATH pe-
3yJIbTaThl XUMHUYECKUX IKCIIEPUMEHTOB,
3) chopmupoBaTh HABBIKM MPOBEACHUSA MPOCTEHIIMX XUMHUYECKHX HSKCIIEPUMEH-
TaJIbHBIX MCCIIEAOBAHUIN C COOJIIOJIEHUEM TPaBUIl 0€30MaCHOrO OOpPAIEHHS C BELECTBAMU
1 J1abopaTOpHBIM 000PYI0BaHUEM;
4) pa3BUTh YMEHHs MCIOJB30BaTh MH(POPMAIMIO XMMHUUYECKOIO XapakTepa U3 pas-

JIMYHBIX HCTOYHHUKOB,

5) chopmMupoBaTh yMEHHUs MPOTHO3MPOBATH MOCIEACTBUS CBOEH ACSATENBHOCTU H
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX MIPOLIECCOB;

6) cdopMrpoBaTh MOHUMAHKE 3HAYMMOCTH JOCTUKEHUN XUMUYECKON HAYKH U TEX-
HOJIOTWH 17151 pa3BUTHSI COLMATIBLHON U MPOU3BOJACTBEHHOM cdep.

1.2.

CIIO 1 Ha ocHOBe PI'OC COO

Ilinanupyemblie pe3yJbTaThl OCBOCHUA IMCUUILIMHBI B c00TBeTCTBUM ¢ PI'OC

Oco6oe 3HaueHue o001Ieo0pazoBaTeIbHas JUCIUILIMHA «XUMUSD» UMEET npu Pop-
mupoBanuu 1 pazsutuu OK u I1K.

Koo u naumenoesa-

Ilnanupyemoie pezyibmamost 0c60eHU OUCYUUNTIUHDL

Hue hopmupyemuix Oowue Jucuyunaunapuoie (npeo-
KomnemeHyuil MemHble)

OK 01. BriOupats | B yacTu TpyAOBOro BOCHHUTA- |- BIAJECTh CHCTEMOW XUMHUUE-

CHOCOOBl  pElICHMS | HUS: CKHX 3HAHUI, KOTOpas BKIIO-

3aja4  MpoQeccHo- | - FOTOBHOCTh K TPYAY, OCO3HAHME | YAE€T: OCHOBOIIOJIAraroIIfe Io-

HaJILHOM JICSITEJIbHO-
CTU TPUMEHUTEIBHO
K pa3JIu4YHbIM KOH-
TEKCTaM.

[IEHHOCTH MAacTepCTBa, TPYHOJIIO-
oue;

- TOTOBHOCTh K AKTUBHOW Jes-
TEIBHOCTH TEXHOJOTHYECKOW U
COLIMAIIbHOM HaIlpaBJIEHHOCTH,
CIOCOOHOCTH MHHUIIUMPOBATH,
IUIAHUPOBATh W CAMOCTOSITENILHO
BBITIOJTHSATH TaKYIO JICATEIBHOCTD;
- MHTEpeC K pa3nuyHbIM cdepam
poheCCHOHAIBHOM  JEATEIIbHO-

HATUSA (XUMUYECKUN DJIEMEHT,
aToOM, DJJICKTPOHHasi 000JI0YKa
aToMma, S-, p-, d-3JEeKTpOHHbIC
opOuTanu aToMOB, UOH, MOJIE-
KyJja, BaJEHTHOCTb, JJIEKTPO-
OTPULIATETIBLHOCTb, CTENEHb
OKHUCJICHUS, XUMHYECKas CBA3b,
MOJIb, MOJISIpHAasi Macca, Mo-
JSIPHBIA  00BEM, YTJIEPOAHBIHI
CKEJIeT, byHKIIMOHATbHAS




CTH,
OBJiaieHNe  YHUBEPCAJIbHBIMHU
Y4eOHBIMM TO3HABATEJIbLHBIMHU
JAeHCTBUAMM:

a) 0a3oBble JIOTMYECKHEe eli-
CTBHSAL:

- CaMOCTOATENHHO  (HOPMYIHUPO-
BaTh U aKTyaJU3UpPOBaTh MpoOJie-
My, pacCMaTpUBaTh €€ BCECTOPOH-
HE;

- yCTaHaBIMBATh CYIICCTBCHHBIN
MPU3HAK WJIA OCHOBAHUS IS
CpaBHEHMS, KiIacCUDUKALUK U
0000111eHHS;

- ONIPEACIATh IEIU NCSITEILHOCTH,
3a/1aBaTh MapamMeTpbl U KPUTEPUHU
WX JOCTYKCHHUS,

- BBISBIATH 3aKOHOMEPHOCTH U
MPOTHBOPEYHST B paccMaTpuBac-
MBIX SIBJICHHSX;

- BHOCUTH KOPPEKTHBBI B JICSITCITb-
HOCThb, OLICHMBAaTh COOTBETCTBHE
pEe3yIbTATOB IIENSIM, OIICHUBATh
PUCKH TIOCJICICTBUI JIEITEIHHO-
CTH;

- pa3BUBATh KPEATHMBHOE MBIIIILJIC-
HUE TIpU PEIICHUU >KU3HEHHBIX
npobsiem

0) 0a30BbIe HCCJIEA0BATEIbCKHE
JNEeUCTBUA:

- BJIaJITh HaBBIKAMH Y4YeOHO-
MCCJIE0BATEIIBCKON U MPOEKTHOU
NEeATETPHOCTH, HaBBIKAMH pa3pe-
HIEHUS Ipo0IieM;

- BBISIBJIATH MIPUYHHHO-
CIICICTBCHHBIC CBSI3M M aKTyaJlH-
3UpOBATh 3a/1ady, BBIIBHUTaTh TH-
TOTE3y €€ PEeIICHUs, HaXOIUTh ap-
TYMEHTBl JUJII  JIOKa3aTelIbCTBa
CBOMX YTBEpXICHHWH, 3a7aBaTh
napameTpbl U KPUTEPUH PEIICHMUS;
- aHAJIM3UPOBATH TOJYYEHHBIE B
XO0JIe pEIlCHUs 3aJlauyu pe3ysbTa-
Thl, KPUTHYECKH OIICHUBATh WX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH
HM3MEHEHHE B HOBBIX YCIIOBHUSX;

rpyIna, paaukan, H30Mepus,
U30MEDBI, TOMOJIOTHYECKU
psAll, TOMOJIOTH, YIJIEBOAOPO-
Ibl, KHACIIOPOJ- W a30TCOAEp-
Kalue COeIMHEHHs, OMOJIOTH-
YEeCKM aKTUBHBIC BEIECTBa
(YyrieBonpl, KUpbI, OEJKH),
MOHOMEp, TOJIUMEP, CTPYK-
TYpPHOE€ 3BEHO, BHICOKOMOJIEKY-
JISIPHBIE COCIMHEHUS, KPUCTa-
JMYECKasl PEIIeTKa, TUIbl XH-
MUYECKUX peakiuil (OKUCIHU-
TEJIbHO-BOCCTAHOBUTEIBHBIE,
9K30-U SHIOTEPMUYECKHE, pe-
aKIIMd MOHHOTO OOMEHa), pac-
TBOp, DJEKTPOJIUTHI, HEIJIEK-
TPOJIUTBI, DIIEKTPOJIUTUYECKAS
JTUCCOLIAIINS, OKHUCIIUTEIb,
BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON peakiuu, XUMU-
YECKOE€ pPaBHOBECHE), TEOPUU U
3aKOHBI (TEOPHUST XUMHYECKOTO
CTPOCHHUSI OpPraHUYECKUX Be-
mectB A.M. Bbytnepona, Teo-
pUs DICKTPOJIUTUYECKON JHC-
COLMALMH, TIEPUOIUYECKHUM 3a-
koH J[.l1. MenpaeneeBa, 3aKOH
COXpPAaHEHUS] MAacChl), 3aKOHO-
MEPHOCTH, CUMBOJIMYECKHUI
S3BIK  XUMHUH, (PaKTOJIOTHYE-
CKME CBEJCHHMS O CBOMCTBAaXx,
COCTaBe, TMOJy4YeHUU U 0e€3-
OTIaCHOM HCTIOJIb30BAaHUM BaXK-
HEWIIIMX HEOPraHWYeCKUuX U
OPraHUYECKHUX BEILIECTB B OBITY
U MPAKTUYECKON JCSATEITLHOCTH
YEIIOBEKA;

- YMETh BBIABIIATH XapaKTep-
HbI€ TIPU3HAKU U B3aUMOCBSI3b
W3YUYCHHBIX MOHATHI, TpUMe-
HATh COOTBETCTBYIOIIUE TOHS-
THS TIPU ONKUCAHUU CTPOCHUS U
CBOWMCTB HEOPraHWYECKUX U
OpPraHUYeCKUX BEIIECTB U HUX
IIPEBPALLEHUN; BBISBISTh B3a-
MMOCBSI3b XUMUYECKUX 3HAHUHI

5




- YMETh MEPEHOCUTh 3HAHUS B MO-
3HABATEIbHYI0 W MPAKTUYECKYIO
00JIaCTH JKU3HEAEITEIILHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HBIX MPEAMETHBIX 00JIaCTel;

- BBIJIBUTaTh HOBBIE UJIEH, MIpEia-
raTb OpPUTHMHAJIbHBIC MOAXOAbl U
pelieHus;

- CIOCOOHOCTH WX HCITOJIB30BAHUS
B MO3HABATEIbHOM U COIMAIBHOM
MIPAKTUKE

C MOHATUSAMMU U NPEJICTABICHU-
AMM JpPYTMX €CTECTBEHHOHA-
YYHBIX [IPEIMETOB;

- YMETh UCIOJIb30BaTh HauMe-
HOBaHUS XHWMHYECKHX COEIU-
HEHHUW MEXIYHAPOIHOTO COIO-
3a TEOPETUYECKOU MU MPHUKIAJ-
HOM XUMUU W TPUBUAJIBHBIC
Ha3BaHHUS  BAKHEMIIMX  Be-
mecTB  (9TWICH, alleTUJICH,
rmnepuH, Geron, hbopmanbie-
ruj, YKCyCHasi KHCIJOTa, TJIH-
LWH, YrapHblii Tra3, YIJIEKHUC-
JBIA Ta3, aMMHaK, rameHas u3-
BECTb, HETralleHass U3BECTb,
NUThEBAsI cofla U JIPYTux), CO-
CTaBJIATh (HOPMYJIBI HEOPTraHU-
YEeCKMX M OpPraHUYECKUX Be-
IIECTB, YPAaBHEHUS XUMHYE-
CKHX pEaklHid, OOBICHATh UX
CMBICJI; ITOATBEPXKAATh Xapak-
TEPHBIE XUMHUYECKHE CBOMCTBA
BEILIECTB COOTBETCTBYIOIIUMU
JOKCIEPUMEHTAMHU U 3alHCSIMU
YPaBHEHUM XHUMHYECKHX PEaK-
LM,

- yMEThb YyCTaHaBIUBAaTh IIpU-
HAJJICKHOCTh M3YYEHHBIX HeE-
OpPraHUYECKUX M OpraHuye-
CKMX BEIIECTB K OIPEIEIICH-
HBIM KJaccam M TpyIIaM co-
€IMHEHUN, XapaKTepU30BaTh
UX COCTaB Y BAXHEHIINE CBOU-
CTBA; ONPENEIATh BUIBI XUMU-
YECKUX CBsi3ei (KOBaJeHTHa,
WOHHAsA, MeETaJUInyecKas, BO-
JOpO/IHAsi), THUIIBI KPUCTAJIIU-
YECKMX PpELIETOK  BEIIECTB;
KJIaCCU(PUIIMPOBATh  XHUMHYE-
CKHE PEAKLINH;

- chopmupoBaTh MpeacTaBie-
HUSA: O XUMUYECKOM COCTaBIIS-
IOIEH  €CTECTBEHHOHAYYHOU
KapTUHBI MUPA, POJIA XUMHUHU B
IIO3HAHUU SIBJICHUN IPUPOJBI,
B () OpPMHUPOBAHUU MBIIIJIEHUS U




KyJBTYpPbI JIMYHOCTH, €€ (PyHK-
IIMOHATILHOU I'PaMOTHOCTH,
HEOOXOIMUMOU ISl peIICHHS
NPAKTHYECKUX 3a/7a4 U DKOJIO-
TMYeCKH O0OCHOBAaHHOTO OT-
HOILIEHUSI K CBOEMY 3/I0POBBIO
Y IPUPOJTHOM CpEXE;

- YMETb TMPOBOJIUTH PAaCUETHI
N0 XMUMHYECKUM (opMyliaM H
YpaBHEHUSIM XHMHUYECKUX pe-
aKUMW C KCIOJIb30BaHUEM (u-
3MYECKUX BEJIMYWH, XapakKTe-
PU3YIOIIMX BEIIECTBA C KOJIH-
YECTBEHHOM CTOPOHBI: Macchl,
o0beMa (HOpPMaJIbHBIE YCIIO-
BUs1) ra3oB, KOJIMYECTBA Belle-
CTBA; WCIIOJIb30BATh CHUCTEM-
Hbl€ XUMHYECKHE 3HAHUS IS
NPUHATHASA pEIIEHU B KOH-
KPETHBIX JKU3HEHHBIX CHTYa-
IIUSIX, CBSI3AHHBIX C BEIECTBa-
MU 1 UX IPUMEHEHHEM

OK 02. Hcnonszo-
BaTb  COBPEMCHHBIC
cpencTBa MOKCKa,
aHanM3a U WHTEPIpe-
TallMk  WH(POPMAITUH,
U  uHGOPMAIMOHHbBIE
TEXHOJIOTUM [IJISl BbI-
MIOJIHCHUSI 3a/1a4y
npodeccuoHaIbHON
NEATCTLHOCTH.

B 00s1acTH LEHHOCTH HAYYHOI'O
TMO3HAHMS:

- c(hopMUPOBAaHHOCTh MHPOBO3-
3peHHUs, COOTBETCTBYIOIIETO CO-
BPEMEHHOMY YPOBHIO Ppa3BUTHUSA
HAyKW U OOIIECTBEHHOW MPaKTH-
KM, OCHOBAHHOTO Ha JHAaJIOTe
KYJIBbTYp, CIIOCOOCTBYIOIIETO OCO-
3HAaHWIO CBOErO0 MeCTa B IIOJIH-
KyJIbTYPHOM MHDE;

- COBEPIICHCTBOBAHUE A3BIKOBOU U
YUTATCIIBCKOM ~ KYJBTYPHI ~ Kak
CpEIICTBA B3aUMOJICHUCTBUS MEXKIY
JFOJIbMU Y TIO3HAHUS MHPA;

- OCO3HAHUE LEHHOCTH HAy4YHOM
NeSTeTbHOCTH, TOTOBHOCTH OCY-
MIECTBIISITH MPOCKTHYIO M HCCIIe-
JIOBATEJIbCKYIO JESATENHHOCTh HH-
JTUBUTyJIBHO U B TPYIITIE;

OBJialeHHe  YHUBEPCAJIbHBIMU
yueOHbBIMH TO03HABATEIbHBIMH
NeMCTBUAMM:

B) padora ¢ unopmanuei:
- BJAJIETh HABBIKAMM TMOJYYEHUS

- YMETh IUIAaHUPOBATh M BHI-
MOJIHATh XWMHWYECKHHA DKCIIe-
puMeHT (TIpeBpaIlleHUus Opra-
HUYECKUX BEIISCTB MPHU Harpe-
BaHUU, TIOJIYYCHHE JTUJICHA U
W3YYECHUE €ro CBOWCTB, Kaye-
CTBEHHBIE pPEaKIMU Ha alibJie-
TUABI, KpaxMmall, YKCYCHYIO
KUCTIOTY; JACHATypals OCIKOB
IIpY HarpeBaHWH, I[BETHBIC pe-
Ak OCJIKOB; MPOBOAMTH pe-
aKIIMd MOHHOTO OOMEHa, Oorpe-
JENSATh CPEAy BOJHBIX PAacTBO-
pOB, KauyeCTBEHHBIC pPEaKIUU
Ha cyhbdar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, Ha KAaTHOH
aMMOHWUSI; peIIaTh JKCIEPH-
MEHTaJbHBIC 3a7a4M 10 TeMaM
"Metamuel" u "Hemetaminl") B
COOTBETCTBUH C TIpaBUJIAMU
TEXHUKH O€30MacHOCTH IpH
oOpalieHu ¢ BellecTBaMu |
71a00paTOPHBIM  00OPYI0OBAHHU-
€M; MPEACTABISTh PE3YJIbTAThI
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nHPOpPMAIIMU U3 UCTOYHUKOB pa3-
HBIX  THIIOB, CaMOCTOSITEIIHHO
OCYIIECTBIISATH TIOUCK, aHAJIU3, CH-
CTEeMATH3AINI0 U WHTEPIPETAIHIO
UHPOPMAITUU PA3TUIHBIX BHUIIOB U
dbopM mpeACcTaBICHS;

- CO3/1aBaTh TEKCThI B Pa3IUYHBIX
dbopmarax ¢ y4eToM Ha3HAYCHUS
uH(bOpMallUd U LIENEBON ayauTO-
puHM, BBEIOMpas  ONTHUMAJIBHYIO
dopMy TmpencTaBiIeHUS U BHU3Yya-
HU3aIiH,

- OLEHUBATh JOCTOBEPHOCTb, Jie-
THTUMHOCTh MH(OpMaIuu, ee co-
OTBETCTBHE TPABOBBHIM M MOPAJIb-
HO-3THYECKHM HOPMaM;

- UCTOJB30BaTh CpeacTBa MHDOP-
MAITMOHHBIX W KOMMYHHKAIHOH-
HBIX TEXHOJIOTHH B PEIICHUU KO-
THUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHM3AIMOHHBIX 337a4 C CO-
OnroneHreM TpeOOBaHUM SProHO-
MUKH, TEXHUKU 0€30MTaCHOCTH, TH-
THMEHBI, pecypcocOepekeHusi, mpa-
BOBBIX M ITHUECKHX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;
- BJIaJICTh HAaBBIKAMU paCIiO3HaBA-
HUS M 3aIIUThl UHPOPMAIUH, WH-
dbopmarmoHHON 0€30I1acHOCTH
JMYHOCTH,

XUMHYECKOTO IKCIIEpUMEHTa B
dopMe 3amucu ypaBHEHHH CO-
OTBETCTBYIOIIIUX PEAKIUN |
dopMyIMpoBaTh BHIBOJBI HA
OCHOBE ITHX PE3yJIbTaTOB;

- YMETh aHAJIM3UPOBATH XUMH-
4ecKyro HWH(pOpMaIUIo, MOIy-
YaeMyl0 M3 pPa3HbIX HCTOYHU-
KOB (CpEeJCTB MacCOBOW WH-
dbopmanmu, ceth MHTEpHET M
pyrue);

- BIQJICTh OCHOBHBIMH METO-
JaMHi Hay4HOTO TIO3HAHUS Be-
IIECTB U XUMHUYECKHUX SBICHHMA

(nabmrosieHue, U3MEpEHUE,
AKCIIEPUMEHT,  MOJEIUpPOBa-
HUE);

- YMETb MPOBOJUTH PACYETHI
N0 XUMHUYECKUM (opmysiaM U
YPaBHEHUSIM XUMHUYECKUX pe-
Akl ¢ UCIOJIb30BaHUEM (u-
3UYECKUX BEIMYMH, XapakKTe-
PHU3YIOIIKUX BEIIeCTBA C KOJH-
YECTBEHHOM CTOPOHBI: MACCHI,
obbema (HOpPMaJbHBIE YCIO-
BUSI) Ta30B, KOJIUYECTBA BEIlE-
CTBAa; MCHOJb30BATh CHUCTEM-
HbI€ XMMHYECKHE 3HAHUA IS
IIPUHATUSA PEIIEHUA B KOH-
KPETHBIX JKU3HEHHBIX CHTYya-
LUSX, CBSI3aHHBIX C BEIIECTBA-
MU U UX IPUMEHEHUEM

OK 04. DddexTuBHO
B3aUMOJIENCTBOBATH
U paboTaTh B KOJIJIEK-
THUBE U KOMAHJIE

- TOTOBHOCTh K CaMOpPa3BUTHUIO,
CaMOCTOSITEJIBHOCTH U CaMOOIIpe-
JIEJICHUIO;

-OBJIaJICHHE HaBBIKAMU Y4eOHO-
MCCJIEN0BATEIILCKOM, TIPOEKTHON U
COIIMAJIbHOM JIEATEIILHOCTH;
OBJiageHue yHHMBEpPCAJIbHBIMH
KOMMYHHMKATUBHBIMHU JI€HCTBH-
SIMHU:

0) coBMeCTHasl 1esITeJIbHOCTh:

- MOHMMAaTh U HCIMOJB30BaTh Ipe-
MMYIIIECTBA KOMAHJIHOW W HWHIU-
BUJTyaJbHON PabOTHI;

- TIPUHUMATh 1I€JIM COBMECTHOM

- YMETh IUJIAaHUPOBAaTb W BHI-
MOJIHATh XUMHUUYECKUU DKCIIe-
pUMEHT (IpeBpallleHus Opra-
HUYECKHUX BEIIECTB IIPU Harpe-
BaHWM, TOJyUYECHUE STUJICHA U
MU3y4YEHUE €ro CBOWCTB, Kaue-
CTBEHHBIE PEAKIIMU HA allbJie-
TUbI, KpaxMall, YKCYCHYIO
KHUCIIOTY; JICHaTypamusi OCJIKOB
IIpU HArpeBaHUM, LIBETHHIE pe-
aKuu OENKOB; TPOBOAWTH pe-
aKIMK UOHHOTO OOMeEHa, orpe-
JENSTh CPEAy BOJHBIX PAaCTBO-
pPOB, KayeCTBEHHbIEC peakluu
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NEATEIbHOCTH, OPraHW30BbIBATh U
KOOPAMHUPOBATh JIEUCTBUA IO €€
NOCTUKEHUIO: COCTaBIIAThH IUJIaH
JIEUCTBUM, PACHPEACISTh POJUA C
y4eTOM MHEHUH YYaCTHUKOB 00-
CyXJIaTh pe3yJIbTaThbl COBMECTHOM
paboThI;

- KOOPAWUHUPOBATH M BBIMNOJHATH
paboTy B YCIOBUSAX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAH-
HOTO B3aMMOICHCTBUSI;

- OCYWIECTBIIITh  TMO3UTUBHOE
CTpaTErun4ecKkoe MOBEJICHUE B Pa3-
JUYHBIX CUTyalusX, MPOSBISThH
TBOPUYECTBO U BOOOpakeHUE, OBIThH
VHULIMATUBHBIM

OBiageHne yHHMBeEpPCAJIbHBIMH
peryJsiTUBHBIMHU JeCTBUSIMM:
) IPUHATHE ce0s U APYIuX JII0-
aeu:

- IPUHUMATh MOTHBBI U apryMeH-
Thl JPYIUX JIIOJEW TNpPH aHAINA3E
pe3yJIbTaTOB ESITEIBLHOCTH;

- MMpU3HABATh CBOE MPaBO U MPABO
JOPYTUX JIIOJIeH Ha OIIKUOKH;

- pa3BUBaTh CIOCOOHOCThH TOHU-
MaTh MUpP C MO3UIUHU APYroro ye-
JIOBEKa;

Ha cynbdar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, Ha KaTHOH
aMMOHWUSI; pellaTh JKCIEpu-
MEHTaJbHBIE 337a4M 10 TeMaM
"Metamel" u "Hemetaminr") B
COOTBETCTBUM C TMpaBUJIIAMH
TEXHUKH O€30MacHOCTH IIpH
oOpallleHu! C BELIECTBAMU U
1a00paTOpHBIM 000PYI0BaHU-
€M; TPEICTABIATh PE3YJIbTAThI
XUMHUYECKOTO SKCIIEPUMEHTA B
(dopme 3amucu ypaBHEHHU CO-
OTBETCTBYIOLIUX pEakUud WU
(opMyIupoBaTh BBIBOJBI Ha
OCHOBE 3THUX PE3YJIbTaTOB

OK 07. CopneiictBo-
BaTh COXPaHEHUIO
OKPYKaroLIEU CpeJbl,
pecypcocOepekeHHIO,
OPUMEHATh  3HAHUSA
00 W3MEHEHUU KJIu-
MaTa, MPUHLHUIBI Oe-
PEXIMBOTO  TPOU3-
BOACTBa, 3(h(PeKTHB-
HO JEHUCTBOBATh B
YPE3BBIYANHBIX CUTY-
anusax

B o0aactu
BOCIIMTAHUA:
- c(hopMHPOBAHHOCTHL JKOJIOTHYE-
CKOM KYJIbTYpBI, IOHUMaHUE BJIU-
SHUSL COIMATbHO-3KOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE TIPUPO-
HOW M COLUMAJIbHOU Cpelbl, 0OCO-
3HaHWE TIJI00ATBHOTO XapakTepa
AKOJIOTUYECKUX MPOOIIeM;

- TUIAHUPOBAaHHUE M OCYIIECTBIIE-
HUE JICCTBUM B OKpYXKaroLIEH
Cpelle Ha OCHOBE 3HAaHUS LEJeH
YCTOWYMBOIO Pa3BUTHUS YEJIOBEYE-
CTBa;

AKTUBHOE HENPUITHE JEHUCTBUM,
IPUHOCAIIMX BpEH OKpPYKAOLIEH
cpene;

- YMEHHE IPOTHO3UPOBATh HebJia-

IKOJOTHYECCKOTI0

- copmupoBaTh mpeacTaBie-
HUS: O XUMHUYECKOM COCTaBIISI-
IOIE  €CTECTBEHHOHAYYHOU
KapTUHBI MUPA, POJIM XUMHUU B
MO3HAHWUW SIBJICHUW TIPUPOJIBI,
B (DOPMUPOBAHUY MBIIICHUS U
KYJIbTYPbI JIUIHOCTH, €€ PyHK-
LIUOHAIbHOM rPaMOTHOCTH,
HEOOXOJIUMOW I pEIICHUS
MPAKTUYECKUX 3a7a4 U IKOJIO-
TUYECKH OOOCHOBAHHOTO OT-
HOILEHUSI K CBOEMY 3/10POBBIO
Y IPUPOJTHOM CpELE;

- yMeTh COOMIOAaTh MpaBUiIa
AKOJIOTHYECKH  IIeJIecoo0pas-
HOTO TIOBEICHHSI B OBITY H
TPYJOBOM NEATETLHOCTH B lie-
JSIX COXPAaHEHHsI CBOETO 370-
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TONPUATHBIE DKOJIOTMYECKUE I10- | pOBbS M OKPYKAIOIIEW IIpH-
CJIEICTBHSI OPEANPUHUMAEMBIX | POMHOM  Cpeabl;  yYHUTHIBATh
JEUCTBUM, IPENOTBPAIATh HX; ONaCHOCTb  BO3JCHCTBHS Ha
- paclIMpeHHEe OMbITa ACATEIbHO- | )KUBBIE OpPraHU3MBI OIpEle-
CTH DKOJIOTMYECKOM HaIpaBJICH- | JEHHBIX BEIIECTB, ITOHUMAs
HOCTHU; CMBICJ IIOKa3aTelsl Ipeleiib-
- OBJIaJICHUEC HAaBbIKAMU YYEOHO- | HOM [TOMYCTUMOM KOHIEHTpa-
HCCIIEIOBATENIbCKOM, TPOEKTHOM U | IUH

COIIMAILHOM JIESITEIbHOCTH;

[To pucuunnuHe «XUMHs» MPEAYCMOTPEHO BBIMOJIHEHNUE 00YYAIOIIMMHCS MHIUBH-
IOyaJbHOTO TIPOEKTa, MPEICTaBISIOUIEro co00oi ocolyr (GopMy OpraHuszaluu €ro Jes-
TEJIBHOCTH. VIHAMBU Ty aIbHBIM TPOEKT BBIIOJHAETCS 00Yy4aIOIIUMCS CAMOCTOATEIBHO MO/
PYKOBOJICTBOM IIpenoAaBaTelis 10 BHIOPaHHOW TeMeE.

Pe3ynbTaThl BBIIOJHEHUS HHAUBUAYAIBHOIO IIPOEKTA JOJKHBI OTPAXKATh:

v’ cpOpMHUPOBAHHOCTh HABBIKOB KOMMYHHKATHBHOM, yd4eOHO-HCCIIEN0BATEIbCKOM
NEeATEIIBHOCTH, KPUTUYECKOTIO MBIILIIJICHNUS;

v’ c110cOGHOCTh K MHHOBAIIMOHHOM, aHAJTMTHYECKOM, TBOPUECKOM, HHTEILIEKTyallb-
HOM JeSITECIBLHOCTH,

v' c(OPMHUPOBAHHOCTH HABBIKOB MTPOEKTHOM JEATEIBHOCTH, & TAKKE CAMOCTOSNTEb-
HOTO MPUMEHEHHS TPUOOPETEHHBIX 3HAHUW U CIIOCOOOB JAEHCTBUI MPU PEIICHUU PA3IHU-
HBIX 33J1a4, UCIIOJIb3YS 3HAHUS JUCLHUIUINHBL,

v/ CIIOCOOHOCTH TOCTAHOBKH LEH U (POPMYJIHPOBAHUS THUIIOTE3bI HCCIICIOBAHMS,
IJIAaHUPOBAHMS padOThI, 0TOOpPA U MHTEPIIPETAIIMU HEOOXOAUMMON UH(POPMALIMH, CTPYKTY-
PUpPOBaHUSl apryMEHTallUU Pe3yJIbTaTOB MCCIEAOBAaHUS HAa OCHOBE COOpPaHHBIX JIaHHBIX,
IIPE3EHTALMU PE3YIIbTATOB.

WuauBuayanbHbI NMPOEKT BBINOJHSAETCS OOydarommmcs Ha 1 Kypce B pamkax
y4eOHOr0 BpPEMEHH, CHELMAIBLHO OTBEACHHOIO yUe€OHBIM IIJIAaHOM, U JIOJDKEH OBITh Ipe.-
CTaBJICH B BUJIE 3aBEPILIEHHOT0 Y4eOHOTO HCCIIEI0BaHUS.

1.3. IlepevyeHp KOMIETEHIUII ¢ YKa3aHHEM 3TanoB uX (GopMUPOBaHHUA B NPO-
ecce 0CBOCHMs U CIUILINHBI

Koo Imanwl hopmuposanus KomnemeHyui
Komne- Pazoen 1. Ocnogvt cmpoenus geuiecmea
menyuu Tema 1.1. Tema 1.2.
CtpoeHre aTOMOB XUMUYECKUX dJieMeH- | [lepuoamdeckuii 3akoH 1 Tabiuia
TOB U IPUPOJA XUMHUUYECKOU CBSA3HU JWN. MenaeneeBa
OK 01 + +
OK 02 - +
OK 04 - -
OK 07 - -
Koo Imanwl hopmuposanus KomnemeHyui
Komne- Pazoen 2. Xumuueckue peaxuuu
menyuu | Tema 2.1. Tunsl xumu- | Tema 2.2. Dnektponutu- | KontposbHas padora 1

YECKUX PEaKIuii YecKas JUCCOLMAUI U
WOHHBIN 0OMEH
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OK 01 + + +
OK 02 - - -
OK 04 - + +
OK 07 - - -
Koo Omanst popmuposanus KomnemeHyui
Komne- Pa3zoen 3. Cmpoenue u ceoiicmea Heop2aHUYeCKUX 6eU{ecne
menyuu Tema 3.1. Tema 3.2. Tema 3.3. Koutposnbshas pabora 2
Knaccuduxka- du3uKo- WNnentuduka-
115, HOMEH- XUMHUYECKUE | I[Usl HEOpraHu-
KJaTypa u CBOICTBA He- YECKUX Be-
CTPOCHHE He- opraHuye- IIECTB
OpTraHUYECKUX CKHX Be-
BEIIIECTB. IIECTB
OK 01 + + + +
OK 02 + + + +
OK 04 - - + +
OK 07 - - - -
Koo Imanovt hopmuposanus KomnemeHyuil
KOomne- Pazoen 4.Cmpoenue u ceoilicmea op2anudecKux 6euiecme
menyuu Tema 4.1. Tema 4.2. Tema 4.3. Kontponrnas padoTa 3
Knaccuduka- CaoiicTBa Nnentuduxa-
1S, CTPOEHUE OopraHuye- | LUSI OpraHuye-
Y HOMEHKJIATy- CKHX Be- CKHX BEIIECTB,
pa opranuue- IIECTB WX 3HAYCHHE U
CKHX BEIIECTB PUMEHEHHE B
OBITOBOI U
MIPOU3BO/I-
CTBCHHOH Jies-
TEJILHOCTH Ye-
JIOBEKa
OK 01 + + + +
OK 02 - + + +
OK 04 - - + +
OK 07 - - - -
Koo Imanwl hopmuposanus KomnemeHyui
komne- | Pazden 5. Kunemuueckue u mepmoounamuyeckue 3aKkOHOMEPHOCIU npome-
menyuu KAHUA XUMUYECKUX PeaKyuil
CKOpOoCTh XUMUYECKUX PEAKIIUIA.
XUMHUYECKOE PABHOBECHUE
OK 01 +
OK 02 +
OK 04 -

OK 07
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Koo Imanst popmuposanus KomnemeHyu
KoMne- Pazoen 6.Pacmeoput
menuuu Tewma 6.1. IlonsTre o pacTBopax Tewma 6.2. MccienoBanue CBOICTB
pacTBOpPOB
OK 01 + +
OK 02 + +
OK 04 - +
OK 07 + -
Koo Imanovt hopmuposanus KomnemeHyuil
komne- | Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue npuKiao-
meHuuu HO20 MOOY/151)

Pazoen 7. Xumus 6 6bimy u npou3ze00CmeeHHOIU 0eameaIbHOCHU 4e108eKa

Xumus B 6I>ITy )41 HpOHBBOIICTBGHHOfI JACATCIBHOCTH YCJIOBCKA

OK 01 +
OK 02 +
OK 04 +
OK 07 +

Pazgea 2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHO MPOrpaMMbl

OO6mieoOpazoBaTenbHas AUCIHUIIMHA «XUMHUS SIBISETCS 00s3aTEIbHOM YacThiO
00111e00pa30BaTENBHOTO IMKIa 00pa30BaTeNbHOW MporpaMmsbl B cooTBeTcTBUM ¢ PI'OC
CIIO no npodeccuu 15.01.05 Cpapimuk (pydHOM U YACTUYHO MEXAHU3UPOBAHHOW CBApPKU
(mammaBku). M3ydeHne XUMHM Kak HayKu (QOpPMHUpPYET Y CTYICHTOB XHMHUYCCKOH
COCTAaBJISIFOLIEN €CTECTBEHHOHAYYHOM KapTUHBI MUPA KaK OCHOBBI IIPUHSTUS PELICHUM B
KU3HEHHBIX U MMPOU3BOJCTBEHHBIX CUTYalUsX, OTBETCTBEHHOTO MOBEICHUS B MIPUPOIHON
cpene, GopMHUpPYET MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAaHUSI XUMHUYECKUX MPOIIECCOB U
SBJICHUM B OKPYXKAIOLIECW Cpele, LEIOCTHOM HAayYHOW KapTUHBI MHUpPA, B3aUMOCBS3U U
B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

B mMeToanveckoM IiaHe NUCIUIIIMHA « XUMUS» OMUPAETCS HAa 3HAHMUS, IOJTyYEHHbIE
MIPU M3YYEHUH MIKOJHLHOTO Kypca XMMUU OCHOBHOTO 00111er0 00pa3oBaHMsl, B3aUMOCBSI3aH
C JUCIUIUIMHAMH O0Ie00pa30BaTeIbLHOTO IMKIA Kak: (usuka, Ouosorus, reorpadus,
OCHOBBI 0€30IMMAaCHOCTH >KH3HeAesTeNbHOCTH. OOmeoOpa3oBarenbHas AUCIHUIUINHA «XH-
MU SIBIIIETCSI OCHOBOM TEXHHKU W MMEET MEKIUCIUIUIMHAPHYIO CBSI3b C o0menpodec-
CUOHAJIBHBIMU JIUCHUIUIMHAMUA U TPO(ECCUOHATBHBIMA MOIYJISIMU TPO(ECCHOHATEHOTO
nukia. OCBOCHUE NUCHUIUIMHBI «XUMHUSD» HE0O0XonuMa oOydaromiemMycsl Il H3ydeHHUsI
obmenpodeccuonanbHbiXx auciuiuinH: «OI1.03. OcHoBbel MarepuanoBeneHus», «OI1.04.
Jlonycku u TexHuyeckue msmepeHus», «OI1.06. be3onacHOCTh KU3HEAESITENBHOCTU» U
MexkaucuuiuinHapHbix  KypcoB: MJIK.01.01. OCHOBBI TE€XHOJIOTHHU CBapKU M CBAPOYHOE
000pyI0BaHUE.
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Paznen 3. O0beM QUCHMIIMHBI ¢ YKA3aHUEM KOJNYeCTBA aKaJeMHYeCKUX 4a-
COB, BbIJIEJIECHHBIX HA KOHTAKTHYI0 padoTy 00y4aolmmXxcs ¢ npenojaasarejaemM (1o BH-
AaM Y4eOHbIX 3aHSATHII), HA CAMOCTOSATEJIbHYI0 Pa0doTy o0yyaromuxcs 1 popmy mnpo-
MEKYTOYHOM aTTeCcTaluu

O0beM yueOHOro npeaMeTa B akaJIEMHUYECKUX 4acaX COCTABISCT ..........n..... — 78 yacoB

KonndecTBo akageMHUYeCKUX 4acoB, BBIJICIICHHBIX HA KOHTAKTHYIO
paboTy oOydJaroImmxcs ¢ mpernojaBaresieM (1o BUIaM YICOHBIX 3aHATHI),

o T i 05 (< — 78 4.
1: 30 N0 Y 0% (o0) () (=) 8 1171, S —40 q.
N1O R RN L (S0 04 (ST T 15 £ 1 £ — 28 u.
B ETRT0J o 0) 0)3 18 (T2 : N - (P — 10 4.

dopMa MPOMEKYTOUHOM aTTeCTAINH:
2 cemecTp — nuddepeHITMPOBaHHBIN 3aUeT
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Paznen 4. Conep:xaHue TUCHUIIMHBI, CTPYKTYPHPOBAHHOE M0 TeMaM € YKa3aHUeM

YEeCKHUX YaC0B 1 BU10B yqeﬁHbIX 3aHATHH.

OTBCIACHHOI'0O HA

HHX

KoJIn4eCcTBa akaaceMu-

N
n/n

Tema oucuu-
nAUHbL

Cooepicanue yueonozo mamepuana (0cHoéHoe u npogec-
CUOHATIbHO - OPUEHIMUPOBGAHHOE)

Bcezo
akaoe-
Muye-

CKUX
uacoe

B m.u:

J1eK-
uuu

ce-
Mu-
Hapbl

npax-
muue-
cKue
3ans-
mus

aabo-
pamop-
Hble
3ana-
mus

KoH-
cyne

uuu

camo-
cmos-
menvHan
paboma

Dopma meKy-
uie20 KOHmMpona
ycnesaemocmu

Pasnes 1. OcHOBBI cTpOeHHs BelleCTBA

6

L.

Tema 1.1. Ctpoe-
HHE ATOMOB XH-
MHYECKUX dJIe-
MCHTOB U HpI/IpO-
J1a XUMHYIECKOM
CBSI3H

OcnosHoe codepoicanue

4

CoBpeMeHHass MojeNb CTpoeHus atoma. CHMBOJIWYECKUU
SI3BIK XMMUHM. XUMHAYECKUH 3JIEMEHT. JJIeKTpOHHass KOH(H-
rypanus aroma. Knaccupukanus XMMAYeCKUX 3JIEMEHTOB (s-
, p-, d-amemeHnTs). BaneHTHBIE 37eKTPOHBL. BaleHTHOCTB.
DJIeKTpOHHAS MPUPOJA XUMUYECKOH CBSI3U. DJIEKTPOOTPULIA-
TENBbHOCTh. BUbI XUMHUECKON CBsI3U (KOBaJIGHTHAsS, HOHHAS,
METAJJTMYECKasi, BOJIOPOJIHAS) M CIIOCOOBI €¢ 00pa30BaHusl.

Hpakmuttecmte 3AHAMUA

Pemienre 3aganuili Ha UCMOJIB30BAHUE XUMHUYECKOM CHUMBO-
JIMKWA U Ha3BaHUW COEIMHEHUI MO0 HOMEHKJAType MEXIyHa-
POAHOIO COK3a TEOPETUUECKON U NPUKIIAJHON XUMHUU U TPU-
BHAJIHLHBIX Ha3BAHUM JJIS1 COCTABJICHUS XUMH YeCKHUX GOPMYIT
JIByXaTOMHBIX COCIUHEHUH (OKCHUIIOB, CYJIb(MHUIOB, THIPHIOB
U T.JI.) U APYTHX HEOPTaHUYECKUX COCAMHEHHH OTACTbHBIX
KJIaCCOB.

[IpakTnueckue 3agaHUsi Ha YCTAHOBIICHUE CBSI3U MEXKIY
CTPOEHUEM aTOMOB XMMHUYECKUX AJIEMEHTOB U IEPUOJHYE-
CKHUM HM3MEHCHUEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB M HX
COEIMHEHUM B COOTBETCTBUHM C THoJioxkeHueM Illepuommue-
CKOW CUCTEMBIL.

Tect

3agaun Ha co-
CTaBJICHHE XU-
MHUYECKUX Pop-
MYIL

Tewma 1.2. Ilepuo-
JUYCCKUN 3aKOH U
Tabmuma J. 1.
Menneneena

OcHoBHOE CoI€CpPKaHue

l'[paRanecm/le 3aAHATUSA

[Tepuonnueckas cucrema xumuueckux snemenTon J. 1.
MenaeneeBa. @usnueckuid cMbich [lepuognieckoro 3akoHa
.. Menneneera. 3aKOHOMEPHOCTH U3MECHEHIS CBOMCTB
XUMHYECKUX DJIIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX H
CJIOKHBIX BEILLIECTB B COOTBETCTBUH C MOJIOKEHUEM XUMUYE-
ckoro asemenTa B [leproanyeckoit cucteme. MUpOBO33peH-

[IpakTuko-
OpHUEHTHPOBAH-
HBIE TEOPETUYE-
CKHE 3a/laHHUs.
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yeckoe U HayyHoe 3HaueHue Ilepuonnyeckoro 3akona JI.11.
Menpeneesa. [Iporuossr [I.11. MenneneeBa. OTKpbITHE HO-
BBIX XMMHYECKUX JIEMEHTOB.

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKHX 3a-
JaHUH Ha XapaKTepU3aluio XUMUYECKUX 3J1eMEHTOB «Me-
TaJJIMYeCcKe / HeMETaJUIMYeCKUe CBOMCTBA, AIEKTPOOTpHULIa-
TEIBHOCTh XUMHUYECKHX JIEMEHTOB B COOTBETCTBUU C UX
3JNIEKTPOHHBIM CTPOECHUEM H MOJIOKEHUEM B TEPHOANUIECKOM
cucreme xumudeckux 3neMenToB .M. MenneneeBay

Paznen 2. Xumunueckue

DECAKIINH

10

3.

Tema 2.1. Tunsl
XUMUYECKUX pe-
aKIUK

OcHoBHOe coepxkaHue

TeopeTI/lquKoe oﬁyqelme

Knaccudukanus 1 THIIBI XUMUYECKHX PEaKIUH ¢ ydacTHEM
Heopranuyeckux BeniecTs. CocTaBieHNe ypaBHEHUH peak-
[N COEAMHEHUS, Pa3TIOKEHHS, 3aMeIIeHHs, OOMeHa, B T.4.
peakuuii ropeHus, OKUCICHUS-BOCCTAHOBIICHHSL.

YpaBHEHUS OKUCIIEHUS-BOCCTaHOBIEHHs. CTeneHb OKHCIIe-
Hus. OKUCIUTENb U BoccTaHOBUTENb. CocTaBleHUE U ypaB-
HUBaHUE OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIX PEAKIIHA METO-
JIOM 3JIEKTpOHHOTO Oananca. OKUCITUTEIBHO-
BOCCTaHOBHUTENIbHBIE PEAKIIMU B IPUPOJIE, TPOU3BOJICTBEH-
HBIX TpOoIleccax M )KU3HeIEATEIIbHOCTH OPTaHU3MOB

3amaum Ha co-
CTaBJICHHE
ypaBHEHUH pe-
aKInii:

IIpakTHYeckue 3aHATHS

KonnuectBennsle oTHomEHNsI B XUMUU. OCHOBHBIE KOJMYE-
CTBEHHBIE 3aKOHBI B XMMHH M PAacyeThl N0 YPaBHEHMSAM XU-
MHUUYECKUX peakuuii. Mojp Kak eIuHUlIa KOJWYECTBA Bellle-
cTBa. MonspHas Macca. 3aKOHbI COXpPaHEHHUSI MacChl U SHEp-
rud. 3akoH ABoragpo. MoisipHelii 00bem ra3os. OTHocH-
TeJbHAas IIOTHOCTD ra30B. PacyeTsl o ypaBHEHUSM XUMUYe-
CKHX PEaKIMii C UCIIOIh30BaHNEM MacChl, 00beMa (HopMallb-
HBIE YCJIOBHSI) Ta30B, KOJIMUECTBA BEIIECTBA

Samauu

Tema 2.2. Dmek-
TPOJUTHYECKAS
JIACCOLAALNA 1
HOHHBINA 00MeH

OcHoOBHOe coiep:kaHne

TeopeaneCKoe 06yqelme

Teopus anexkTponuTuueckor aucconuanuu. Monsl. DnekTpo-
JUTHI, HEANEKTpoNuThl. Peaknnn monHOro oomena. Cocras-
JICHHE PEaKIMi HOHHOIO0 OOMEHa IyTEeM COCTaBJICHHS HX
MOJHBIX M COKPAILLEHHBIX HMOHHBIX ypaBHeHHil. KucnortHo-
OCHOBHBIE peaklUy. 3a/laHus Ha COCTaBICHUE MOHHBIX pEaK-
i

3aganus Ha co-
CTaBJICHUE pe-
aKIHIL.
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JlaGopaTopHble 3aHATHSA

JlaboparopHnas pabora “THIBI XUMUYIECKUX PEaAKIIHMA .
HccnenoBanne THIOB (TI0 COCTaBY U KOIMYECTBY HCXOTHBIX
1 00pa3yoIMXCs BEUIECTB) U IPU3HAKOB XUMUUECKUX peaK-
uuii. [lpoBeneHne peakuii HOHHOrO OOMeHa, OTpeaesiCHHE
CpeIbl BOJHBIX PacTBOPOB. 3a/IaHUs HA COCTABIIEHNE HOHHBIX
peakuuin

. JJabopaTopnas
pabota

KonTpoabnas
padora 1

CTpOCHI/Ie BCIIECTBA U XUMUUYCCKUC pCaKIINU

KonTponbphas
pabora

Paznen 3.CTpoeHue U CBOMCTBA HEOPTaHUYECKHX BeLIECTB

16

6.

Tema 3.1. Kimac-
cU(UKaIUs, HO-
MEHKJIATYpa U
CTPOCHHE HEOP-
raHUYECKUX Be-
HIECTB

OcHoBHOe coiepkaHue

Teoperuyeckoe o0yyeHue

[Ipeamer neopranndeckoii xumun. Kinaccudukanus neopra-
HUYeCKUX BenlecTB. [IpocThie u cnoxHbie BemecTBa. OCHOB-
HBIE KIJIACCHI CIIOJKHBIX BEMIECTB (OKCUIBI, THUAPOKCUIBI, KHC-
JIOTBI, CONN). B3auMOCBS3b HEOPraHMUECKUX BEIIECTB. ATpe-
raTHbIE COCTOSIHHSA BelecTBa. Kpucrannmuieckue u amopg-
HBIE BelecTBa. THITHI KPUCTAITMYECKHAX PEIIETOK (aTOMHas,
MOJIEKYJIsIpHasl, MOHHAs, METaIIHYecKas). 3aBUCUMOCTb (Hu-
3MYECKUX CBOMCTB BELIECTBA OT THUIA KPUCTAIIIUIECKOI pe-
LIETKUA. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTH BEIIECTB OT
BHJIa XUMHUYECKOU CBSI3U U TUNA KPUCTAIUIMUECKON PEIIETKH.
[Tpuumasl MHOTO0Opa3Hs BEIIESCTB

Tect
3amauynu

HpaKanecRne 3aHATUSA

Homenxnarypa HeopraHMUeCKHX BEIIECTB: Ha3BaHHE Bellle-
CTBA UCXOJISl U3 UX XUMUIECKOH (hOPMYJIBI MM COCTABIICHHE
XMUMUYECKOH (POPMYIIbI HCXO/s U3 Ha3BaHUS BELIECTBA I10
mexayHaponnoit (MFOITAK) mnu TpuBHanbHON HOMEHKIIA-
Type.

Pemenne mpakTHUecKUX 3alaHUN MO KJIACCH()UKALMH, HO-
MEHKJIaType W XHMHYECKHUM (opMysiaM HEOpraHMIeCKHX
BEIIECTB PA3NIWYHBIX KJACCOB (YrapHBIA ras, YTJIEKHCIBIN
ra3, aMMHak, ramieHas M3BECTb, HETallleHasl U3BECThb, IUThE-
Bas coJla M APYIHX): Ha3bIBaTh U COCTAaBIIATH (OPMYIIBI XH-
MUYECKHX BEIIECTB, ONPENIENIATh MPUHAUIEKHOCTH K KIIacCy.
HcTounnku xuMuieckoi uHGopmanuu (CpeicTB MacCOBOM
uHopmanun, cetb Murepuer u npyrue). Ilouck nnpopma-
LUH [0 Ha3BaHUAM, HACHTU(HUKATOPAM, CTPYKTYPHBIM Gop-
MyJiam

[IpaxkTHueckue
3aJJaHus
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Tewma 3.2. duzu-
KO-XUMHUYECKHE
CBOICTBa Heopra-
HUYECKHUX Be-
HIECTB

OcHoBHOe coepkaHue

TeopeTuueckoe o0yueHue

Mertamnsl. O6mue pU3NUEcKrue U XUMUYECKHEe CBOMCTBA Me-
TayuioB. CriocoOb!l moydeHus. 3Ha4eHne METaIJIOB ¥ HeMe-
TaJUIOB B TIPHUPOJIE W KUIHENEATEIbHOCTH YeJOBEKa U Opra-
HU3MOB. Koppo3ust MeTanoB: BUABI KOPPO3UH, CIIOCOOBI 3a-
LIUTHI METAUIOB OT KOPPO3UH

Hemeramnpl. OOmmue Qusndeckne M XUMHYSCKHE CBOMCTBA
HeMeTauioB. TunuuyHbele cBoiicTtBa HemeramwioB I[V— VII
rpymnm. Kimaccudukanus 1 HOMEHKIIATYpa COCJUHEHUH HeMe-
TayuioB. KpyroBopoTHl OMOTEHHBIX AJIEMEHTOB B IIPHUPO/IE
XWMUYECKHE CBOMICTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX
BelIeCTB (OKCUI0B, THAPOKCHUJIOB, KUCIIOT, COjel u ap.). 3a-
KOHOMEPHOCTH B USMCHCHHU CBOCTB IMPOCTHIX BCIIECTB,
BOJOPOIHBIX COSTMHEHHIA, BBICITIX OKCHJIOB M THIPOKCH/IOB

Tect

3amaHus Ha co-
CTaBJICHHE
YPAaBHEHUH XU-
MHUYECKUX peaK-
0705t

IIpakTHYeckue 3aHATHS

CocraBneHue ypaBHEHUN XMMHUYECKUX PEAKLMM C ydyacTueM
MIPOCTBIX U CIOXHBIX HEOPraHMYECKUX BEIIECTB: METAIIIOB M
HEMETAJIOB; OKCHJOB METaJJIOB, HEMETAUIOB M am(oTep-
HBIX 3JIEMEHTOB; HEOPraHUYECKHUX KHUCIOT, OCHOBAHHN M aM-
(OTEpHBIX THUAPOKCHIOB; HEOPTaHUUECKUX COJIEH, XapakTe-
PU3YIOIINX UX CBOMCTBA.

Pemenne mnpakTHKO-OPHEHTUPOBAHHBIX TEOPETHUECKUX 3a-
JaHWH Ha CBOWCTBA, COCTaB, MOJYYCHHUE M OE30IacCHOE HC-
MOJIb30BAHNE BaKHEHIIINX HEOPraHNYCCKUX BCHICCTB B 6bITy
Y IPaKTUYECKON JeSITeTbHOCTH YeIOBeKa

[IpakTuko-
OPHEHTHPOBAH-
HbIE TEOpeTHYe-
CKH€ 3aJaHus

Tema 3.3. Unen-

OcHoBHOe coiep:kaHne

TH(UKAUKA HEOP- | JIabopaTOpHbIe 3aHATHS JlaboparopHnas
FaHAICCKHX BC- JlaGopatopnas pabora «WpeHTHduKanus HEOPraHMUECKUX pabora
meCTs BEIIECTBY.

Penrenue skcnepruMEHTANBHBIX 32/1a4 TI0 XUMHYECKHUM CBOM-

CTBaM METAJJIOB U HEMETAJUIOB, IO PACIIO3HABAHUIO U TIOJNY-

YCHUIO COEIMHEHNH METAJUIOB M HEMETAJIIOB.

Wnentndukanuss HEOPraHUUECKUX BEIIECTB C HCIOIB30Ba-

HUEM HX (PU3MKO-XMMHYECKHX CBOMCTB, XapaKTEPHBIX Kaue-

CTBEHHBIX peakuuil. KauecTBeHHBIE peakuuu Ha Cyibdart-,

KapOOHAT- U XJIOpUI-aHHOHBI, HA KATHOH aMMOHHS

Koutpoabsnasi | CBolicTBa HCOPTaHUUYECKHUX BEIICCTB KonTponbHas
pabdora 2 pabota
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Hroro 3a 1 cemectp

32

16

12

Pa3nen 4. CTpoenne u cBOMCTBA OPraHMYeCKUX BellleCTB

26

14

10.

Tema 4.1. Kimac-
cuuKarnms,
CTPOCHHE U HO-
MEHKJIaTypa Op-
TaHUYECKUX Be-
IIECTB

OcHOBHOe coiep:kaHne

TeopeTnyeckoe o0y4enune

IlosiBNEeHNE M pa3BUTHE OPraHUYECKON XUMHUH KaK HAYKH.
IIpenmeT oprannyeckoir XxuMuu. MecTo v 3HaUeHHE OpPraHu-
YEeCKOW XMMHHU B CUCTEME €CTECTBEHHBIX HayK.

XUMHYECKOE CTPOEHHUE KaK MOPSAAOK COCOMHEHHS aTOMOB B
MOJIEKYJI€ COTJIACHO X BaJEHTHOCTH. OCHOBHBIE IOJI0KEHUS
TCOpHUU XUMHUUYCCKOI'0 CTPOCHUA OPraHUYCCKHUX COGILI/IHCHHIZ
AM. bytnepoBa. YriepoaHblil CKeIeT opraHuueckoil Mose-
KyJbl. 3aBHUCHMOCTh CBOWCTB BEIIECTB OT XHMHYECKOIO
CTpoeHHs MoJIeKyI1. Mi3oMepus 1 H30Mephl.

[onsitne o dynkunonanbHOW rpymme. Panukan. [TpuHIMITEL
KJIACCU(UKAINH OPTaHWMYECKUX COCTUHEHUH. MexmyHapo.-
Has HOMEHKJIATypa M MPUHLUIBE HOMEHKIATYpbl OpraHude-
ckux coenuHeHu. [loHATHE 00 a30TcoAEpIKALIUX COCIAMHE-
HUSIX, OMOJIOTMYEeCKH aKTHBHBIX BellecTBax (yrieBonxax, >Ku-
pax, Oenkax W 1p.), BBICOKOMOJICKYJISIPHBIX COEIUHEHHSIX
(MoHOMeEp, oNIMMeEp, CTPYKTYPHOE 3BEHO)

3amaHus Ha co-
CTaBJICHHUE

¢dopmy.

HpaKanecRne 3aHATUSA

HomeHnknarypa OpraHM4ecKMX COCIWHEHHUH OTAEIBHBIX
KJIacCOB (HACHIIIEHHBIE, HEHACBHIIIEHHBIE U apOMaTHYeCKUe
YIJIE€BOAOPOIBI, CIIMPTHI, HEHOJBbI, albIeTUAbI, KETOHBI, Kap-
O0oHOBBIe KUCIOTHI U Ap.) CocTaBieHHE MOJHBIX M COKpa-
HICHHBIX CTPYKTYPHBIX (DOpPMYJT OpraHMYECKHX BEIIECTB OT-
JIEJIbHBIX KJIACCOB, MCIIONIB3YS WX Ha3BaHUS IO CHCTEMaTH4e-
CKOW M TPHUBUAIBHOW HOMEHKIAType (ITHWJICH, alleTHIICH,
TIUIEepUH, QeHol, GopManbaeru]], yKCycHas KUCIIOTa, TIH-
uH). Pacyersl mpocrefieii popMyibl opraHuuecKoi Molre-
KYJIbl, HICXOJIsl M3 DJIEMEHTHOT0 cocTaBa (B %)

3agaun

11.

Tema 4.2. CBoii-
CTBa OpraHuye-

CKHUX COEIMHEHUN

OcHOBHOe coiep:kaHne

TeopeTnyeckoe o0y4enune

@U3HKO-XMMUYECKUE CBOMCTBA OPraHMYECKHX COCIMHEHUMN
OTAENBHBIX KJaccoB (0COOEHHOCTH KiaccU(pHUKALUKU H HO-
MEHKJIaTypbl BHYTPH KJlacca; TOMOJIOTHUYECKHNA psl U oO1ast
dbopmyia; uzoMmepusi; (PU3NUECKHE CBOMCTBA;, XMMHYECKUE
CBOMCTBA; CITOCOOBI ITOTYUCHHS):

— TpeleNibHBbIE YIICBOAOPObl (aJKaHbl M MMKJIIOAIKAHBI).

3amaHus Ha co-
CTaBJICHHEC
YpaBHEHUH XH-
MHYECKHX PEaK-
4501

3agaHus Ha co-
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l'openne MeTana Kak OAMH W3 OCHOBHBIX MCTOYHHUKOB TeIlia
B TIPOMBIIIUIEHHOCTH ¥ ObITY. CBOMCTBA MPUPOAHBIX YTIICBO-
JIOPOJIOB, HAX0XK/IEHUE B MPUPO/IE U IPUMEHEHHE AKaHOB;

— HemnpeneNnbHbIe (ATKeHBI, AIKHHBI ¥ alKaJueHbl) U apoMa-
TUYECKHE YTIIEBOAOPOABI. 'opeHne aneTuineHa Kak HICTOUHUK
BBICOKOTEMIIEPATYpPHOTO IUIAMEHH ISl CBapKU U PE3KH Me-
TaJIOB

— KHCIIOPOACOACPIKAIINEe COSTUHEHUS (CIUPTH U (HEHOIHI,
KapOOHOBBIE KUCIIOTHI U 3(UPHI, albIeTUAbl U KETOHBI, JKHU-
pBL, yraeBosl). [IpakTrueckoe mpuMeHeHHEe STHIICHTITHKOIIA,
rmnepuHa, ¢eHona. llpumeneHune ¢dopMmanpaernga, are-
TaJIbJIETHU/Ia, YKCYCHOM KHUCJIOThI. MbUla KaK COJIM BBICIIMX
KapOOHOBBIX KHCIIOT. MOIOIIHE CBOMCTBA MbLla

— a30TCOMEpIKaIlNe COCTUHEHNS (AMHHBI U aMHUHOKHCIIOTBL,
Oenku). BeIcOKOMOMNEKYISIpHBIE COCTUHEHUS (CHHTETHYECKHE
U OHMONIOTHYECKU-aKTUBHBIE). MOHOMEp, MOIUMEp, CTPYK-
TypHOe 3BeHO. [lommMmepn3anus STHIeHa Kak OCHOBHOE
HaIpaBlieHHE €r0 UCTIOIH30BAHMS.

I'enernyeckas CBA3b MEXIY KiIaccaMH OPTraHMYECKUX COEIH-
HEHUI

CTaBJICHUE
YPAaBHEHUH XU-
MHYECKHX PEaAK-
UH.

IIpakTHyeckue 3aHATHS

CBolicTBa OpPraHMYECKHX COCAMHEHHWHA OTAEIBHBIX KIIACCOB
(TpuBMaNbHAS W MEXIyHApOIHAs HOMEHKIATypa, XUMHYe-
CKH€ CBOWCTBA, CIIOCOOBI TIONYUYEHHUS): TIpe/IebHbIe (AIKaHbI
Y LMKJIOAJIKAaHbI), HETIpeleNbHble (AJKEHbI, aIKHHBI U ajiKka-
JTUEHBI) U apOMAaTUYECKHE YTIIEBOJOPObI, CIIUPTHI U (eHO-
JIBI, KAPOOHOBBIE KUCIIOTHI U 3(PUPHI, albACTUABI U KETOHBI,
AMUHBI 1 aMHUHOKHCJIOTHI, BRICOKOMOJICKYJISIPHBIC COCIMHE-
HUs. 3aaHds Ha COCTaBIICHWE YPAaBHCHUU XMMHYCCKHX pe-
aKLMM C y4acTUEM OpPraHUYECKUX BEILECTB Ha OCHOBAHUU UX
COCTaBa M CTPOCHMSI

CocraBneHue cxeMm peaknuid (B TOM YHCIE 10 MPEITOKCH-
HBIM IIEMIOYKaM TIPEBPAIlICHUH ), XapaKTePU3YIOIIHNX XUMUYe-
CKHE CBOHCTBA OPraHUYECKUX COCAMHEHUH OTIEIbHBIX Kiac-
COB, CIIOCOOBI MX TIOJIYYCHUS W HA3BAHWE OPTaHUYIECKUX CO-
€IUHEHUI MO TPUBUAIBHON WM MEXAYHapOJIHON cucTeMa-
TUYECKOU HOMEHKJIATypeE.

Pemenne mpakTHKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3a-
JJaHWM Ha CBOMCTBA OPraHMYECKUX COEAMHEHUM OTAEJbHBIX

ITpakTnueckas
pabora:

19




KJ1aCcCOB

JlaGopaTopHoe 3aHsITHE

Jlaboparopras pabota “IIpeBpaimieHus OpraHUYECKHUX Be-
LIECTB IIPH HarpeBaHuu'".

[lony4yenune aTUIeHA U U3yYeHHE €ro CBOMCTB. Moaenuposa-
HUE MOJIEKYJI M XHMHYECKUX MPEBPAIEHN Ha TIpUMepe 3Ta-
Ha, OTWJICHA, alleTUIICHA U JIp.

JlaboparopHas
pabora

12.

Tema 4.3. Unen-
TU(UKAIHS OpTa-
HUYECKUX Be-
IIECTB, MX 3HaYe-
HUE U IPUMEHE-
HHE B OBITOBOM U
MTPOM3BOICTBEH-
HOM JesITenbHO-
CTH 4eJIOBEKa

OcHoBHOe coiep:kaHne

TeopeTuueckoe o0yueHue

Buooprannyeckue coeaunenus. [IpumeHenne u Ouonoruye-
CKasi poib yriaeBoAoB. OKHUCIIEHHE YIJICBOJOB — HMCTOYHHK
SHEPIUH KUBBIX OpraHu3MoB. O0JIacT MpUMEHEHUS! aMUHO-
kucioT. [IpeBpamienust 6elIKOB MHIIM B opranusMme. buosno-
rudeckne (QGyHKIuU OenkoB. buonormdeckne (QyHKIMH KH-
poB. Ponb oprannueckoil XuMuM B peIieHUH MIPpoOIIeM Muiie-
BOIi 0e30MacHOCTH

Ponp oprannueckoll XMMUM B PEIICHUH NMPOOJIEM HEpreTu-
YecKOll 0e30MacHOCTH, B Pa3BUTHHM MEIULMHBI, CO3AaHUH
HOBBIX MaTepHallOB, HOBBIX HCTOYHUKOB YHEPTUH (aJIbTepHAa-
TUBHBIE WMCTOYHUKU dHepruu). OmacHOCTh BO3JICHCTBUS Ha
XKHUBBIE OPTaHU3Mbl OPraHMYECKUX BELIECTB OTICIBHBIX
KJ1accoB (YTJIEBOJIOPOIbI, CITUPTHI, (PEHOIBI, XJIOpOpraHuye-
CKHE TPOU3BOJIHBIC, ANBACTH/BI U Jp.), CMBICI MOKa3aTels
MPeaesbHO IOMYCTUMON KOHICHTPALUH

ITpakTurko-
OpPHUEHTUPOBAH-
HBbIC 3aJaHu 110
COCTABJICHUIO
XUMHUYECKHUX
peaxkuui

JlaGopaTopHoe 3aHsiTHE

Jlaboparoprass pabora: “UneHTHdUKanms OpraHMYECKUX
COEIMHEHNN OTAEIbHBIX KJIacCOB™

Wnentndukanuss OpraHUYECKUX COCAMHEHHH OTIENbHBIX
KJIacCOB (Ha TpHUMeEpe albJEerruioB, KpaxMmaya, YKCyCHOH
KHUCJIOTBI, OEJIKOB M T.I.) C HCIIONb30BaHMEM HX (PHU3HKO-
XUMHUYECKUX CBOMCTB M XapaKTEPHBIX KAa4E€CTBEHHBIX peak-
umit. Jlenatypamus Oenka mpu HarpeBaHuu. L[BeTHBIE peak-
uuu OenxoB. Bo3HWMKHOBEHHE aHAIMTUYECKOTO CHUIHAjJa C
TOYKH 3PEHUS XUMHUYECKUX IMPOLECCOB MPU NPOTEKaHUH Ka-
YECTBEHHON peakIuH, TO3BOJIAIONICH WICHTHU(DHUITUPOBATD
MIpeJI0KEHHBIE OPraHNYeCcKre BEIIEeCTBa

Jlaboparopnas
pabora

13.

KonTpoabnas
pabdora 3

CTpyKTypa U CBOWCTBA OPraHUYECKHUX BEIECTB

KonTponbhas
pabota

Pa3gen 5. Kunernueckue u TEPMOAUHAMHUYCCKHUEC 3AKOHOMEPHOCTH IMMPOTCKAHUA
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XUMHYECKHUX peaKiuii

14.

Tema 5.1. Cko-
pOCTb XUMHYE-
CKHUX pEaKklHuu.
XUMHYECKOE
paBHOBEcCHE

OcHoBHOe coepkaHue

TeopeTnyeckoe o0y4enune

CKOpOCTh peakIuy, €€ 3aBHCHMOCTh OT Pa3INJHBIX (DaKTo-
POB: MPHUPOIBI PEArHPYIONIMX BEIECTB, KOHIEHTpAIUU pea-
THPYIOUIMX BEIECTB, TEMIIEPAaTyphl W IUIOMAIN PEaKIHMOH-
HOM TIOBEpXHOCTH. TertoBeie 3PGEKThl XUMUICCKHX peak-
ui. JK30- U SHAOTEPMHUUECKHE, PEaAKIIH.

ObpatumocTh peakuuii. XWMHYEeCKOe pPaBHOBECHE U €ro
CMEIIEeHNE TOJ JEWCTBHEM pPa3NUYHBIX (PaKTOpOB (KOHIICH-
Tpanysi peareHTOB WM MPOTYKTOB PEaKIINH, TaBICHUE, TEM-
nepaTypa) Ijisl CO3AaHMs ONTUMATBHBIX YCIOBUHN IPOTEKAHUS
xumuyeckux npoueccos. [Ipunnun Jle larense

ITpakTurko-
OpUEHTHUPOBAH-
HBIE TEOpETHYE-
CKHeE 3aJJaHMs.

IIpakTH4Yeckoe 3aHsATHE

PemieHne npakTHKO-OPUEHTHPOBAHHBIX 3aJaHUI Ha AHAIN3
(hakTOpOB, BIMAIOLINX HA U3MEHEHHE CKOPOCTH XMMHUYECKON
peaknmu, B T.4. ¢ TIO3UIUI SKOJIOTHUECKH IEIeCO00Pa3HOTO
MOBEJCHUSI B OBITY M TPYJIOBOH IESTEIBHOCTH B IENSAX CO-
XPaHEHUsI CBOETO 3I0POBbs U OKPY>KAIOIIEH IPUPOIHOH cpe-
JIBL.

PemieHne npakTUKO-OpUEHTUPOBAHHBIX 33JlaHUN Ha IIpUMeE-
Henue npuHuuna Jle-Illatenbe aji1 HAXOXKJAEHUS HampaBiie-
HUS CMEIIEHUS PAaBHOBECUS] XUMUYECKOW PEAKIMM M aHAJIH3
(akTOpOB, BIUSIONIMX HA CMEIIEHNE XUMHUECKOTO PaBHOBE-
cust

[IpakTuko-
OpPUEHTUPOBAH-
HBIE 3a/IaHUsl.

Pa3zpnen 6.PacTBOpbI

15.

Tema 6.1.
[Tonsitue o pac-
TBOpPax

OcHoBHOE COICPKaHUC

Teopernyeckoe o0yueHue

PactBopenune kak (GU3NKO-XUMUYECKHiA Tpoiiecc. PacTBOpHI
Crioco0bl IPUTOTOBIIEHUST pacTBOPOB. PacTBOopuMocTh. Mac-
coBasi JIONISl PacTBOPEHHOTO BemiecTBa. CMBICH TOKa3aTess
NpeJIETbHO JOMYCTUMON KOHIIEHTPAIIMM U €ro UCIO0JIb30Ba-
HHUE B OLIEHKE 9KOJIOTUYECKON O€30IacHOCTH.

[IpaBua ’KOJIOTHYECKH IIEIeCO00Pa3HOTO MOBEACHUS B OBI-
Ty U TPYAOBOM NEATEIBHOCTU B LIEJSAX COXPAHEHHUS] CBOETO
3I0POBbSl M OKpY>Karolled NpupoJHON Cpelpl; OMacHOCTb
BO3JICUCTBHSI HA KUBBIE OPIraHU3MBI OIIPENEICHHBIX BEIIECTB.
Pemenne mpakTHKO-OPHEHTHPOBAHHBIX PACUYETHBIX 3aJaHUIN
Ha PacTBOPHI, UCTIOIH3yEeMbIe B OBITOBOH M MPOU3BOJCTBEH-

[IpakTuko-
OpPUEHTHPOBAH-
HBIE pacueTHBIE
3aJIaHusl.
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HOM IESATEIIbHOCTH YeJIOBEKa

16. | Tema 6.2. Uccne-
JIOBaHHE CBOMCTB

PacTBOpPOB

OcHoBHOe coepkaHue

JlabopaTopHbIe 3aHATHS

JlabopartopHnas pabota «IIpUroTOBICHHE PACTBOPOBY.
[IpuroToBieHne pacTBOpOB 3aJaHHOW (MaccoBoif,%) KOH-
HeHTpanuu (¢ MPaKTUKO-OPUEHTUPOBAHHBIMU BOMIPOCaMHU) U
OTIpe/IeNICHHEe CPEIbl BOJHBIX PACTBOPOB.

Pemienue 3a1a4u Ha IPUTrOTOBIICHHE PACTBOPOB

JlaGopatopHsbie
paboThI

17. lIpodeccnonaIbHO-

OPHMCHTUPOBAHHOEC COICPIKAaHUE

Pa3zpen 7.Xumus B ObITY U IPOU3BOACTBEHHOM AeSITEJIbHOCTH YeJ0BEKA

18. | Tema 7.1. Xumns
B OBITY U TIPOU3-
BOJICTBCHHOH €~

ATCIIBHOCTH YC-
JIOBCKa

OcHoOBHOe coiepkaHue

TeopeTI/lquKoe oﬁyqelme

Hogelimue NOCTIOKEHHS] XMMUYECKOM HAYKH U XUMHUYECKOU
TEXHOJIOTHH. PoJIb XMMHH B 0OeCleUYeHHUU JKOJOTHYECKOM,
SHEPTEeTHYECKON M THUIIEBOI 0e301MacHOCTH, Pa3BUTHH MEIH-
nuHbl. [lpaBuna moucka u aHanM3a XUMHYECKOH wH(pOpMa-
LUK U3 Pa3IMYHBIX UCTOYHUKOB (Hay4YHas U y4yeOHO-HaydHas
JUTepaTypa, CpelCcTBa MacCOBOM MH(popMaIuu, ceTh UHTep-
HET)

IIpakTHYeckue 3aHATHS

IMouck W aHanM3 KEHCOB O MPUMEHECHHUHM XHMHYECKUX Be-
IIECTB ¥ TEXHOJOTHH C y4eToM Oyayniel npodeccruoHanbHo
ACATCIBbHOCTU IIO0 TEMaM: BayKHEHIIIe CTPOUTCIIbHBIC MaTC-
puaibl, KOHCTPYKIIMOHHBIE MaTePHalbl, KPaCKH, CTEKIIO, Ke-
paMHKa, MaTepuaibl JUIS DIICKTPOHUKH, HAHOMATEPHAIHI,
TEKCTUJIBHBIC BOJIOKHA, UCTOYHUKU SHEPIrUr, OPraHnv4eCKuc u
MUHEpallbHbIe YI00peHus], JJIeKapCTBEHHbIE BEUIECTBA, OBITO-
Basi XUMHUSIL.

3ammura: [IpencraBieHue pe3yiabTaTOB pelICHUS KEHCOB B
dhopme MUHH-TTOKIa/Ia ¢ TIPe3eHTAITEH

Keiic (c yaerom
Oyayuieit mpo-
(heccroHanbHON
JEATEITHHOCTH)

19.

JAuddepeHunpoBaHHbIH 3a4eT

Hroro 3a 2 cemecTp

46

24

16

Bcero

78

22




Paznen 5. IlepeyeHb OCHOBHOI M JIONOJHUTEIbHON Y4eOHOMI
00X01MMO¥i IJIST OCBOCHHUS THCIUILINHBI

JINTEPATypPhl, He-

No Aemop Ha3zeanue ocnoenoit | Bvixoonvie oan- | Konuuecmeo
n/n YueOHoIl u 00noIHU- Hble IK3EMNIAPOE 8
menbHOou Tumepamy- ouobnuomeke
Ppbl, HE00XO0UMOU 01 JTI'YHX/aopec
0CBOCHUS OUCUUNTITUHDL docmyna
1. Ocnoeénasn yueonasa numepamypa

1. | Tynukun E.W. Xumus. B 2 4. Yacts 1. | MockBa: W3sna- | https://urait.ru/
OOmasi m HEopraHwye- | TEIbCTBO bcode/491662
ckasg xumusa: yueOnwk | FOpaiit, 2022.

s cpenHero mpodec- | — 385 c.
CHOHAJIBLHOTO  00pa3o-
BaHMSI.

2. | Tynukun E.N. Xumus. B 2 4. Yacts 2. | MockBa: W3na- | https://urait.ru/b
Opranuueckass XHMHS: | TEIbCTBO code/491663
yueOHUK s cpenHero | FOpaiir,  2022.

PO eCCUOHATIBEHOTO — 197 c.
00pa3oBaHUs.
11. /lononnumenvnasn 1umepamypa
A) /lononnumenvnan yueonasa aumepamypa

3. |Tlaitmykosa H.I'. Xumusi B cTpouTenb- | MockBa: W3ma- | https://urait.ru/b
CTBE: y4eOHOe mocoOue | TeIbCTBO code/473922
st cpennero mpodec- | FOpaiir,  2021.

CHOHAJBLHOTO  0oOpa3o- | — 256 c.
BaHMsI.

4. | Hukonsckuii A.b. Xumus: yueOHuk U | MockBa: W3na- | https://urait.ru/b
MPaKTUKYM ISl CPEIHE- | TEIBCTBO code/471399
ro npodeccuonanbHoro | FOpaiit, 2021.
o0pa3oBaHusl. — 507 c.

b) Oguyuanvuvie uzoanun: cOOpHUKU 3aKOHOOAMETbHBIX AKMOB, HOPMAMUBHO-
npPasoevlx 0OKyMeHmos u Kooexkcos P®

5. | Koncrurynus Pocculickon denepanuu -
http://www.consultant.ru/document/cons_doc LAW_ 28399/,
B) Ilepuoouueckue uzoanus

6. | Kypnan «Xumus B mkosey. www.hvsh.ru.

7. | Kypnan «XuMusi 4 )KU3HbY». Www.hij.ru.

8. | Meroanueckas razeta «IlepBoe ceHTAOps». www. lseptember.ru.

JI) Cnpasouno-ouonuozpaghuueckas rumepamypa

13. | CripaBOYHHK MO XMMHH ISl IIKOJLHUKOB. Tabnuiia aTOMHBIX CBOWCTB XMMUYECKUX

AIIEMEHTOB. DJIEKTPOHHBIN BapuaHT Tabnuisl [I.1. MenneneeBa. Kpatkuii xumude-
CKHil ciioBapb. Tabmuila pacTBOPUMOCTH KHUCJIOT, Iejoueld U ocHoBaHUM. buorpa-
¢uu  U3BECTHBIX XHUMHKOB. TpuBHAIbHbIE Ha3BaHHUS HEKOTOPBHIX BEIIECTB.
http://www.chemworld.narod.ru/referance.html.

Pa3znea 6. Ilepeuenn pecypcoB HHGOPMAITMOHHO-TEJIEKOMMYHHUKALIMOHHOM ce-
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TH ""UHTEpHeT" , HEOOXOAMMBIX /IVIsl OCBOCHM S AU CIIUTIIMHBI

Kaxxnprit oOyvaronuiics B TeUeHHEe BCETo Mepuoia 00yueHus ooecneyeH NHANBUIY allb-
HBIM HEOTPAHUYEHHBIM JOCTYNOM K OJHOW WM HECKOJBKUM 3JIEKTPOHHO-OMOIMOTEYHBIM
cucteMaM  (QJIGKTPOHHBIM ~ OMONHMOTEKaM) H K  JJIEKTPOHHOH  HMH(OpMAIIMOHHO-
oOpazoBarenbHOil cpeae yHuBepcutera (http://e-dgunh.ru). 3nexTpoHHO-OMOIMOTEUHAS
cuctemMa (9JIEKTpOHHas OMOIMOTEKa) W AJIEKTPOHHAs HHQPOPMAIMOHHO-00pa3oBaTeIbHas
cpena oOecrevynBaeT BO3MOXHOCTh JOCTyMa, OOy4aromierocs: u3 J000W TOYKH, B KOTOPOU
UMeeTCs JOCTYyNl K HWH(POPMAIMOHHO-TEICKOMMYHHKAITMOHHOW ceTn «WHTepHeT», Kak Ha
TEpPUTOPUMN 00pa30BaATEIBLHON OpraHu3allii, TaK U BHE €€.
Jlnst ocBoeHMsT mUCIHATUIAHBI «DU3MKa» MOTYT OBITh HCIIOIB30BAHBI MaTEPHAITBI
CJIEYIOIINX HHTEPHET-CAalTOB:

— @enepaiabHBIMA HEHTP nH(OPMAITMOHHO-00pa30BaTEIbHbBIX pECypCoB.
http://fcior.edu.ru/

— MWudopmammonnas cucrema «EamHoe okHO jgocTtynma K - 00pa3oBaTeNbHBIM
pecypcamy. - http://window.edu.ru/

— Enunas xomnekuus 1upoBBIX 00pa3oBaTeNbHBIX pecypcoB. http://school-
collection.edu.ru/

— Hayunas snexktponnas oubnuorexka (H3B). http:// www.elibrary.ru KubepJlenunka.
http://cyberleninka.ru/

— Tpenaxep "OO0nako 3nanuii". https://oblakoz.ru/

— OOpazoBarenbHas oHnaiH-maTGopma «Yuu. py» https://uchi.ru/

— DneKTpoHHbIE yueOHblE MaTepuaibl A1 yuyuTenaed U WKOIbHUKOB 0T «1C.Ypok»
https://urok.1c.ru/

Pazgen 7. IlepeyeHb JIHIEH3MOHHOTO NMPOrPaAaMMHOI0 odecnevenus, nHGopma-
HMOHHBIX CIIPABOYHBIX CHCTEM M NMPO(eCCHOHATBbHBIX 023 JaHHBIX

7.1. Heo0xoauMblii KOMILIEKT JMIEH3HOHHOIO MPOrPaMMHOI0 o0ecrne4yeHust
— Windows 10
— Microsoft Office Professional
— Adobe Acrobat Reader DC
— VLC Media player
— 7-zip
7.2. llepeyeHb HH(POPMAITMOHHBIX CIIPABOYHBIX CHCTEM
— CnpaBounas npasoBas cuctema «KoncynpranT [lntocy http:// www.consultant.ru/;

7.3. Ilepeyensb npodeccnoHaNbLHBIX 023 JaAHHBIX
OTKpBITHIN OaHK TECTOBBIX 3a1anuii https://ege.fipi.ru

Pazgen 8. Onmcanme MaTepuabHO-TeXHHMYECKOH 0a3bl, HEOOXOAUMOW IS
OCYIIIeCTBJICHUS 00Pa30BaTEJIbHOI0 MPOLECCA MO AMCIUIINHE

s mpenonaBaHusl TUCUUILIAHBL « XUMHS» UCIIOJIB3YIOTCS CIECAYIOUIUE CIIENUAIb-
HbI€ TOMEILCHUS:
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VYyebHas ayauTOpus IJ1sl MPOBEJACHUS JIEKIUH, MPAKTUYECKUX 3aHATUM, TPYIIOBBIX
U WHJIUBUYAIbHBIX KOHCYJIBTAIMMA, TEKYIIEr0 KOHTPOJS U MPOMEKYTOUHOU aTTeCTallUuU
(367008, Pecnnybnuka Jlarectas, r.0. ropos Maxaukaina, BH.p-H KupoBckuii paifon, r. Ma-
xadkana, yi. ['alimapa ['amkueBa, 31. 200, 1 atax, momemienue Ne 9, aynuropus 1.9).

IlepeyeHb OCHOBHOTO 00OPY10OBAHUS:

Kommiekt yuebHoM Mebenu.

Jlocka mesoBasl.

Habop nemoHcTpalmoHHOro 000pyJ0BaHUs: MPOEKTOP, NEPCOHAIBHBII KOMITBIOTED
¢ JoctyrnoM K cetu MHTepHET u KopropatuBHOUN cetu yHuBepcuteta, ObC «YHuBepcu-
terckas OmOmmoreka ONLINE» (www.biblioclub.ru), 9bC «3BbC Opaitty (www.
urait.ru), akyCTH4ecKasi CHCTEMa, TIPUHTED.

Ha0op y4eOHO—HATIsIAHBIX TOCOOMH:

KoMriekt HarnsiaHbIx MaTepuanoB (OaHHEPHI, IUIAKaThI);

KoMITIeKT 3J1eKTPOHHBIX WILTIOCTPATUBHBIX MaTE€pUAIOB MO AUCIUIUIMHE (TIPe3eH-
Talluu, BUJCOPOJIUKH).

JladopaTopusi xumum: 367008, Pecnybnuka [larectaH, r.0. ropoj Maxaukana,
BH.p-H KupoBckuii paiton, r. Maxaukana, yi. [aiinapa ['ampkueBa, 3a. 200, 1 stax, mome-
mienue Ne 9, aynutopus 1.9.

IlepeyeHb OCHOBHOTO 00OPYI0BAHMS:

Kommnekt yueOHol Mmebenu

Jlocka MesoBast

Habop nemMoHCTpalimoHHOT0 000PY 10BaAHUS:

MPOEKTOP, MEPCOHANLHBIA KOMIBIOTEP C JOCTYNOM K ceTu MHTepHET u Kopropa-
TUBHOM cetu yHuBepcutera, OBC «YnuBepcurerckas Oubnuoreka ONLINE»
(www.biblioclub.ru), 955C «9BC FOpaiit» (www.urait.ru), akycruueckas CUCTema,

HaGop nemMoHCTpalimoHHOTO 00OpY0BaHUS: ammapar s TAUCTWIISLIHUN BObI, Be-
ChI YyueOHBIC C pa3HOBECAMH, HArPEBATEIN JEMOHCTPAIMOHHBIC, KA( CYIIUIbHBIHN, TIAT-
Ka AJIEKTpUYECKasi, CHUPTOBKA JIabopaTopHasi, HA0Op MO IEKTPOXUMHH JIEMOHCTPAIIOH-
HBIM, anmapat Kumma, razoMerp, BOpOHKA JEIUTENbHAsI, anmapar JJis MOJy4YeHus rasa,
HarpeBareinb npooupok HIIDIII, 6ropeTka 25 Mi1., XONMOIUIBHUK C TIPSIMOM TPYOKOH, KOM-
IJIEKT TPyOOK COCNUHUTENBHBIX, MIMATETH, JOKKH (haphopoBbie, HAOOP CTEKISTHHBIX TPY-
00K, MTaTUB Ja0OpPaTOPHBIN KOMOWHUPOBAHHBIN, IITATUB JJIS IEMOHCTPAIIMOHHBIX TPO-
OMPOK, JOKKH JIJIsl COKUTaHUs BEIIECTB, CTynka (papdopoBas ¢ mecTukom, HabOOP MOCYAbI
JUISl PEaKTUBOB, IITAaTUB JJIsi MIPOOMPOK, BOPOHKA MpocTas KOHycooOpasHasi, MpoOUpKH,
KOJIObI KOHUYECKHE, KOJIOBI TIJIOCKOJAOHHBIC, KOJIOBI MEpHbIE, HAOOP MOCYJbl U TPUHA-
JeKHOCTEN i1 paboThl ¢ MajbiMU KonnuecTBamu Bemects (HIIM), ctakan XxuMu4deckuid,
Yaly KpUCTAJUIM3AllMOHHbIC, Yaiika (apdopoBas BeIMapuTeNIbHAsA, IUIUHIP HU3MEpH-
TeJbHBINA, KOMIUIEKT apeOMETPOB, KOMIUIEKT J1a0OpATOPHBIX TEPMOMETPOB, JIOXKKA IS
CKUTaHUS BEIIECTB, KalleJIbHUIIA, aICOPOIMOHHAs KOJIOHKA. KOMIUIEKT AleKTPOHHBIX WJI-
JIOCTPATUBHBIX MAaTEPUAJIOB MO y4eOHOMY MpeaMeTy (MIPEe3eHTalUN, BUICOPOITUKH).

[Tepedenp HCTIOTB3YEMOTO TPOTPAMMHOTO OOECTICYEHUSI:

1.Windows 10

2.Microsoft Office Professional

3.Adobe Acrobat Reader DC

4.VLC Media player

5.7-zi
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— MOMEILEHHE JIJIs1 caMmocTosATebHOM padoThl (367008, Pecny6nuka Jlarecran, r.0.
ropos Maxaukaina, BH.p-H KupoBckuli paiioH, r. Maxaukana, yi. ['alinapa ['amxueBa, 31.
200, 3 stax, nomernieHue Ne 8).

Ilepeuensv ochoenozo 0doopyoosanus:

[lepcoHanbHbIE KOMIBIOTEPHI C AOCTYIIOM K CETH MIHTEpHET U B 3JIEKTPOHHYIO MH-
dbopmanroHHO-00pa3oBaTeabHyto cpeny -10 exn.

Ilepeuensv ucnonvzyemozo npozpammuozo ovecneuenus:

1. Windows 10

2. Microsoft Office Professional

3. Adobe Acrobat Reader DC

4. VLC Media player

5.7-zip

Pa3nen 9. O0pa3oBareiibHbIe TEXHOJIOTHH

TexH010rU MHTEHCUBHOrO O0Y4YeHHMsl - OpPraHU3alrs YCKOPEHHOTO YCBOCHMS
3HaHUN U POpMUPOBAHUS HEOOXOAMMBIX HaBBIKOB U YMEHUHN Y€pe3 COBOKYITHOCTh CIICIIU-
aTbHBIM O0pa30M OPraHW30BAHHBIX KOJUIEKTUBHBIX YU€OHO-TIO3HABATEIbHBIX JIEHCTBUIA,
CBSI3aHHBIX C MOOMITU3AIMEN BO3ZMOKHOCTEH KOJUIEKTHBA, TMYHOCTH KaXKJI0r0 00yuarolie-
rocst 1 93(HEKTUBHBIM X MCIOIb30BAHUEM B KOHIIEHTPUPOBAHHO MPOTEKAIOIIEM YI4eOHOM
nporecce

TexHo0rus Pa3BUTUSI KPUTUYECKOT0 MbILLJIEHUS] - METOJIbI U TIPUEMBI, OPUECH-
TUPOBaHHbIE HA (DOPMUPOBAHHE HABBIKOB MBICIUTEIBLHON PadOTHI (MJIAHUPOBAHUE, MPO-
THO3UPOBAHKE, CAMOOLIEHKA, CAMOPETYJISILKA), TPEOYIOIUXCS ISl peaiu3aluu KU3HeIes-
TEJILHOCTHU JF000r0 UHANBHU/IA.

TexHO0JI0TMs MPOEKTHOM AeSITeILHOCTH - JIMYHOCTHO OPUEHTUPOBAHHAS TEXHOJIO-
r'usi, COCO0 OpraHu3alyy CaMOCTOSITENIbHOM JEeATENbHOCTH OOYYarolMXCs, HalpaBIICH-
HBII Ha pellleHre 3a1a4n y4eOHOro npoekTa. To ecTb, TEXHOJIOTHS IPOEKTHOW JeATEIbHO-
CTH, B IEPBYIO OUEPEb, OPUEHTUPOBAHA HA JTUYHOCTh, 3aBUCUT OT €€ XapaKTepa U HAKOII-
JIEHHOTO paHHEE OMbITa U MPEJIINOJIAraeT CaMOCTOSTENbHYIO padOTy Ha/l TEOPETUUECKUM U
TBOPYECKUM MTPOECKTOM

Kelic-TexHOI0THSI - WHTEPAKTHBHAS TEXHOJIOTHsS OOyYeHMs, HAlpaBJICHHAs Ha
dbopmupoBaHre y 00ydarOIMXCs 3HAaHUHN, YMEHHUM, TUYHOCTHBIX Ka4eCTB HA OCHOBE aHa-
JU3a ¥ PEIICHHs] PeasIbHOW WM CMOJICITMPOBAHHON MPOOJIEMHON CUTyaIluu B KOHTEKCTE
npodecCUOHANIbHON JIeATeIbHOCTH, MPEJICTABIICHHON B BUIE Keiica

Nupopmauuonno - kommyHukanuoHubie TexHosorun (MKT) - coBOKynmHOCTb
METOJIOB, MPOLECCOB U MPOrPAMMHO-TEXHUYECKUX CPEACTB, MHTETPUPOBAHHBIX C LEJBIO
coopa, 00pabOTKH, XpaHEHMS, PACHPOCTPAHCHMS, OTOOpPAKEHUS U HCMOJb30BAHUS HMH-
dopmannu. UKT BkItOUalOT pazinyHble MPOTpaMMHO-aNNapaTHble CPeiCcTBa U YCTPOM-
CTBa, (QYHKIIMOHUPYIOUIUE HA 0a3e KOMIBIOTEPHON TEXHUKH, & TAK)KE COBPEMEHHBIE CPEJi-
CTBa M CHUCTEeMbl UH(POPMAITMOHHOTO OOMEHa, obecrneunBarole cOop, HaKOIJIEHUe, Xpa-
HEHHUe, TPOYIIUPOBAaHUE U TIepenady HHPOPMAITUID)

Texnosiorust paéoTsl B MaJIBIX IFPYyNNax - NeAarormyeckas TEXHOJOTHS 0co00e
HaIpaBlIEHUE, KOTOPOE CBSI3aHO C OpraHu3anuel o0ydeHus o0ydyaroluxcs B COCTaBe Ma-
JBIX y4eOHBIX TpymIl (Kak mpaBuio, mo 3—35 yenoBek). OOydeHne B COTPYAHUUYECTBE -
COBMECTHOE (ITOJIETIEHHOE, pacipeiejIeHHOe) 00yUYeHre, B pe3yabTaTe KOTOPOro o0yyaro-
npecst padoTaloT BMECTE, KOJUIEKTUBHO KOHCTPYHUPYS, IPOAYLUPYS HOBbIE 3HAHUS, a HE
noTpeOIIsist X B YKE TOTOBOM BHJIE

26



HrpoBble TEXHOJOTHM - COBOKYITHOCTh Pa3HOOOPA3HBIX METO/OB, CPEACTB U IMPH-
€MOB OpraHu3allMM MEeJaroru4eckoro mpoiecca B (GopMe pa3iaudHbIX MeIaroruyecKux
urp. VMcnonb30BaHue UIPOBBIX TEXHOJOTH B 00pa30BaHMM CIOCOOCTBYET PACUIMPEHUIO
Kpyroszopa o0y4aromuxcs, pa3BUTHIO MTO3HABATEIIbHON aKTUBHOCTH, (POPMUPOBAHUIO Pa3-
HOOOpPa3HbIX YMEHHUM U HaBBIKOB MPAKTUYECKOMN JIEATEILHOCTH, a TaKXKe sBJsieTcs 3P dek-
TUBHBIM CPEJICTBOM MOTHBALIMM U CTUMYJIHPOBAHUS 00ydaroMxcsi Ha 00y4deHue, Tak Kak
co3/aeTcs OaronpusITHAs U paloCcTHas aTMocdepa.
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JIucT akryanusanum pado4yeid nporpaMMbl JUCHUILIMHBI « XUMHUS»

Pabouas mporpaMma JUCHUTUIMHBI IEPECMOTPEHA,

obOcyxKeHa u ogoOpeHa Ha 3acejlaHuu Kadeapbl

[IpoToKoM OT « » 20 1. Ne

3aB. kadenpoit

PaGouast mporpaMma JUCHUTUIMHBI IEPECMOTPEHA,

oOcyxieHa u o100peHa Ha 3aceaHnu Kadeapsl

[IpoTokon OT « » 20 1. Ne

3aB. kadenpoit

Pabouast mporpaMma JUCIUTIIIMHBI IEPECMOTPEHA,

o0cyxKeHa u ogo0peHa Ha 3acejaHuu Kadeapbl

[IpoTokon OT « » 20 1. Ne

3aB. kadenpoii
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