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CTBEHHOT'O YHHUBEPCUTETA HAPOJAHOIO XO3MUCTBA.

Bueminuii penenzent — ['azumaromenoBa Manuna MaromenoBHa, KaHIWAAT
OMOJIOTHYECKUX HayK, OIEHT Kadeapsl obIiel u Ouosornyeckoir xumMuu JlarecTaHckoro
I'ocynapcTBeHHOTO MEAMIIMHCKOTO Y HUBEPCUTETA.

Pabouas npoecpamma oucyunauner «Xumusy pazpabomana 8 cOOmMEeMCcmeuu ¢
mpebosanuamu eoepanbHoco 20Cy0apCmeeHH020 00pa308amebHO20 CMAHOApPMa Cpeo-
He20 npogeccuonHanbHo2o oopazosanus no npogeccuu 29.01.33 Macmep no useomose-
HUIO WBEUHBIX U30eNUll, YMEEpHCOeHHo20 npuxazom Munucmepcmea obpazosanus u
Hayku Poccutickoii @edepayuu om 26 cenmsaopsa 20232., Ne720, 6 coomeemcmeuu ¢ npu-
kazom Munnpoceewenus Poccuu 24.08.2022 2., Ne 762 «O6 ymeaepawcoenuu Ilopsaoka op-
2aHU3AYUU U OCYUjeCmENeHUs 00pa308amenbHOl 0esimelbHOCU No 00pa308ameibHbIM
npPOSPAMMAM CpeOHe20 NPOPECCUOHAIbHO20 0OPA308AHULY, 8 COOMBEMCMBUL C NPUKAZOM
Munucmepcmea obpazosanus u nayku Poccutickoii @edepayuu om 17 masa 2012 2. Ne 413
«06 ymeepoicoenuu ghedepaibHoco 20Cy0apCmeeHH020 00pa3o08amenbHo20 CMAHOAPMHO-
20 cpedHne20 00we2o 06pa306aHUs»

Pabouasi mporpamMma AMCHUIUIMHBI «XUMHUS» pa3MelieHa Ha O(UIMATIBHOM caiTe
www.dgunh.ru.

CaiiOynaeBa 3.A. PaGoyas mporpamMma AMCIHUIUIMHBI «XUMUS» 1 Tpodeccun
29.01.33 Macrep 1o M3roTOBJICHUIO MIBEHHBIX m3aenuii. — Maxaukana: JII'VHX, 2025. —
34c.

PexoMeH0BaHa K yTBepXKIeHUIO YdeOHo-meToauueckuM coetom JII'YHX 10
mapra 2025 1.

PexoMeHI0BaHa K YTBEPKICHUIO PYKOBOIUTEIEM OOpPa30BaTEIbHOU MpOrpamMMBbI
CIIO — mporpaMmbl MOJATOTOBKHA KBATM(UIIUPOBAHHBIX PAOOUUX U CIIyKaIIUX Mo mpodec-
cun 29.01.33 Macrep 110 U3roTOBJIEHUIO IIBEMHBIX u3nenui, Canaxosou M. H.

OnoOpena Ha 3acefaHuu Kadeapsl €CTeCTBEHHOHAYYHBIX AUCIUIUIMH 24 deBpamnst 2025 T.,
poTokoJ Ne 7.
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Paspnen 1. [lepevyeHb IuIaHUPYeMBbIX pe3yIbTATOB 00y4eHHS M0 AMCHMILINHE

1.1. lean v 3aga4 AMCHUIINHBI

@opMHUpPOBaHUE Yy CTYACHTOB MPEICTABICHUS O XUMUYECKOM COCTABIISIIOIIECH €CTe-
CTBEHHO-HAYYHOM KapTHUHBI MUpPA KaK OCHOBBI MPHUHATUS PEIICHUN B KU3HEHHBIX U MPO-
M3BOJICTBEHHBIX CUTYaIUsIX, OTBETCTBEHHOI'O MTOBEICHUS B IPUPOIHOM CpELE.

3amauu AUCUMILIUHBI:

1) cpopMupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEN MPOTEKAHUS XUMUYECKHUX MPOIIEC-
COB U SIBJICHUU B OKPY’KAIOLIEH CpeNie, LETOCTHOM HAYYHOM KapTUHBI MUPA, B3aNMOCBS3H
Y B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUSI COCTAaBIATH (POPMYIbl HEOPTaHUYECKUX M OPTaHUYECKUX BE-
IIECTB, YPaBHEHHUSI XMMHUYECKUX PEAKIUil, OOBSICHITh UX CMBICI, HHTEPIPETUPOBATH pe-
3yJbTaThl XUMAYECKUX IKCIIEPUMEHTOB,

3) copMupoBaTh HABBIKM MPOBEICHUS MPOCTEHIIMX XUMUYECKHUX SKCIEPUMEH-
TaJbHBIX UCCIIEJOBAHUN C COOJIIOIEHNEM MTpaBuil 0€3011acHOr0 OOpallleHus ¢ BEIIeCTBaMU
1 J1abopaTOpHBIM 000PYA0BaHUEM;

4) pa3BUTh YMEHMs MCIOJB30BaTh UH(POPMAIMIO XMMHUYECKOIO XapakTepa U3 pas-
JIMYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHHS NMPOTHO3UPOBATH IOCIEACTBUS CBOEH IEATEIBHOCTH U
XUMHUYECKUX MPUPOJHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX IIPOLIECCOB;

6) cdopMHpOBaTh MOHUMAHUE 3HAYMMOCTH JTOCTUKEHUN XUMUYECKON HAyKU U TEX-
HOJIOTUH JIJISl Pa3BUTHS COLMANILHOM U MTPOU3BOICTBEHHOM cep.

1.2 IlnanupyeMble pe3yJibTAThbl OCBOEHHsI 001Ie00pPa30BaATENbHON AMCUMIIN-
Hbl B cooTBeTcTBHU ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Oco6oe 3HaueHue 001IeoOpa3oBaTeIbHaAs AUCIHUILIMHA «XUMUSD» UMeeT Tpu pop-
MupoBaHuu U pazputuu OK.

Koo u naumenosa- Inanupyemoie pezyibmamol 0C60eHUA OUCUUNTIUHDL

Hue ¢opmupyemovix Oouwue Aucyunnunapuvie
KomMnemeHuuil

OK 01. BreiOupars | B yacTu TpyaoBOro BOCHHUTA- |- BIaJE€Th CUCTEMON XUMHU-
CIOCOOBI  pEeUICHUs | HUS: YECKUX 3HAHWHM, KOTOpas
3ajmay  mpodeccuo- | - TOTOBHOCTh K TPYAY, OCO3HAHME | BKIKOYAET: OCHOBOIOJAra-

HaJIbHOM JICSTCIIBHO-
CTU TIPUMEHUTEIILHO
K pa3IM4HbIM KOH-
TEeKCTaM.

[ICHHOCTH MAacTepCTBa, TPYHOIIO-
oue;

- TOTOBHOCTh K aKTUBHOW JIes-
TEIHPHOCTH TEXHOJIOTHYECKOW M
COLUAIBHOM HAIpPaBJIEHHOCTH,
CIIOCOOHOCTH WHUIUUPOBATh,
IUTAHUPOBATh U CAMOCTOSITEIIHHO
BBITIOJIHATH TAKYIO JIEATEIbHOCTD;
- WHTEpEeC K pa3auvHbIM chepam
MpoECCHOHATTEHON  JIeATeIhHO-
CTH,

IOIIMEe TIOHATUSA (XUMHYE-
CKHM DJIEMEHT, aTOM, JJICK-
TPOHHAsI 000JI0YKA aTOMa, S-
, p-, O-a1eKkTpoHHBIE OpOH-
Talu aTOMOB, MOH, MOJIEKY-
Ja, BAJEHTHOCTb, 3JIEKTPO-
OTPULIATENILHOCTh, CTEINEHb
OKHCJICHUS, XHUMAYeCKast
CBs3b, MOJIb, MOJIIDHAsI Mac-
ca, MOJISIpHBII 00BeM, yriie-
POIHBINA CKeyeT, (DYHKIHO-




OBJiaieHHe  YHUBEPCAJIbHBIMU
Y4eOHBIMHM TO3HABATEJIbLHBIMHU
NeNCTBUAMM:

a) 0a3oBble JIOTHYECKHEe [Iei-
CTBHSL:

- CaMOCTOATENBHO (HOPMYIUPO-
BaTh W aKTyaJIU3upoBaTh Ipooiie-
My, paccMaTpUBaTh €€ BCECTOPOH-
HE;

- YCTaHaBJIMBATh CYIIECTBEHHBII
NpU3HAK WJIM OCHOBaHUS IS
CpaBHEHHUS, KIacCUPUKALUU U
00001IeHYS;

- ONpEACNATh IEIU NESITEIbHOCTH,
3aJ1aBaTh MapameTpbl U KPUTEPUU
UX JTOCTHKCHHUS;

- BBISBIATH 3aKOHOMEPHOCTH U
POTUBOPEYHS] B paccMaTpHhBae-
MBIX SIBJICHUSIX;

- BHOCUTbh KOPPEKTHUBHI B JICSITENb-
HOCTb, OIICHUBAaTh COOTBETCTBUE
pe3yJbTaToOB IIEJsIM, OLICHUBATh
PUCKHU TIOCJHEACTBUU JI€SITEIBHO-
CTH;

- pa3BUBaTh KPEATHUBHOE MBbIIILJIE-
HUE TMpU PEUICHUU >KU3HEHHBIX
npoOeM

0) 0a3oBbIe HCCJIEA0BATEIbCKHE
AefCTBUA:

- BJIaJIeTh HaBBIKAMH Y4EOHO-
VCCIIEIOBATEIIbCKOM M MPOECKTHOU
NEATEIbHOCTH, HaBbIKAMHU pa3pe-
HICHUS TPo0OJIeM;

- BBISIBJISITH MPUYUHHO-
CJIICJCTBCHHBIC CBS3W WM aKTyallu-
3UpOBaTh 3ajady, BBIJBUTATh THU-
MOTE3Y €€ pelIeHUsl, HaXOAUTh ap-
TYMEHTBl Ui JI0Ka3aTelIbCTBa
CBOUX YTBEpXKIEHUM, 3a7aBaTh
napaMeTpbl U KpUTEPUU PEIICHUS;
- aHAJIM3HPOBATH IOJYYEHHBIE B
XO0JIe pEIICHUs 3aJlayu pe3yjbTa-
Thl, KPUTUYECKU OIECHUBATh UX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH
W3MEHEHHE B HOBBIX YCIIOBUSIX;

- YME€Th MEPEHOCHUTh 3HAHUS B TO-

HaJbHAasl Tpynmna, paaukal,
U30MEPHUS, U30MEPHI, TOMO-
JIOTUYECKUIN psifl, TOMOJIOTH,
YIJIEBOOPOIbI, KHCIIOPOI- U
a30TCOJICpXKAIUEe COEJAUHE-
HUS, OWOJOTUYECKH aKTHB-
HblEe BelIecTBa (YIJICBOJBI,
XKUpPBI, OENKH), MOHOMEp,
MOJIMMEDP, CTPYKTYPHOE 3BE-
HO, BBICOKOMOJIEKYJSIPHbIE
COCAMHEHUS, KpUCTAILINYe-
CKasl pelIeTKa, TUIIbl XUMU-
YECKUX peakiuuid (OKHUCIIH-
TEJIbHO-
BOCCTAHOBUTENBHBIE, IK30-U
SHJIOTEPMUYECKHUE, PEaKIUU
MOHHOTO OOMEHa), pPacTBop,
AIEKTPOIUTBL,  HEDIIEKTPO-
JUTHI, DJIEKTPOJUTHYECKAs
JTUCCOLMALINS, OKHUCIIUTEIb,
BOCCTAHOBHUTEL, CKOPOCTh
XMMHUYECKON pPEaKUuu, XH-
MUYECKOE paBHOBECHE),
TEOPUU U 3aKOHBI (Teopus
XUMUYECKOTO CTPOEHUS Op-
raHn4yeckux Bemects A.M.
bytnepoBa, Teopus 3nek-
TPOJIUTUYECKOU JTUCCOLIHA-
MM, TIEPUOJNYECKUN 3aKOH
JA.1. MeHaeneeBa, 3aKoH
COXpaHEHUs MAaccChl), 3aKO-
HOMEPHOCTH,  CHUMBOJINYE-
CKMM $I3BIK XWUMHUHU, (HaKTO-
JIOTUYECKUE  CBEICHUSA O
CBOMCTBAX, COCTaBe, MOJY-
YeHUU W O€30MacHOM HC-
MOJIb30BAHUM  BAXKHEHIIIMNX
HEOPTaHUYECKUX M OpraHu-
YECKUX BEIIECTB B OBITY U
MPAKTUYECKON  JEATEIBHO-
CTH YEJIOBEKA,

- YMEThb BBISBIATH Xapak-
TE€pHbIE TPU3HAKK U B3au-
MOCBSI3b M3YYEHHBIX IOHS-
TAW, TPUMEHATH COOTBET-
CTBYIOIIIME TOHSTUS TPHU
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3HABATEJIbHYI0 M MPAKTUYECKYIO
00J1aCTH JKU3HEAEITEIILHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HBIX MPEAMETHBIX 00JIaCTel;

- BBIJIBUTaTh HOBBIC UJICH, MTPEIJIa-
raTb OPUTHMHAJIBHBIE MOAXOIbI H
pelieHus;

- CIOCOOHOCTH WX HCITOJIb30BAHUS
B MO3HABATEIBHOM M COIIMAIBHOM
MIPAKTUKE

OMMCAaHUU  CTPOCHUS U
CBOWCTB HEOPraHWYECKHX M
OpPraHUYECKUX BEIIECTB U
UX MPEBPAILCHUN; BBISBISITh
B3aUMOCBSI3b  XMMHUYECKUX
3HAHUW C TOHATUSIMH U
NPEACTABICHUSMU  JPYTUX
€CTECTBEHHOHAYYHBIX
MIPEIMETOB;

- YMEThb  HCIIOJb30BaTh
HAaUMEHOBAHUSA XUMHUYECKUX
COCIMHEHUN MEXKIYHAPOI-
HOT'O COK03a TEOPETUYECKOU
U TPUKIATHOM XUMUU U
TPUBHAJIbHBIC Ha3BaHMs
BAKHEUIINX BEIIECTB (ITHU-
JIEH, AalEeTWIEH, TIULEPHUH,
denon, opmanbaerun, yk-
CyCHasi KHCJOTa, IJIMIHUH,
yrapHbld Ta3, YIJIEKUCIBIA
ras, aMMHWaK, raiieHas H3-
BECTh, HETrallleHas H3BECTb,
NUTHbEBAsE COJla U JIPYTUX),
COCTaBJIATh (DOPMYJIBI HEOP-
FaHUYEeCKUX U OpraHuye-
CKMX BEIIECTB, YpPaBHEHUS
XUMUYECKUX peakiuii, 00b-
SCHATb MX CMBICH; TOA-
TBEPKATh XapaKTepHbIE
XMMHUYECKUE CBOMCTBA Be-
IIECTB COOTBETCTBYIOLIMMU
DKCHEPUMEHTAMH W 3aMUCS-
MU YpaBHEHHH XUMHUYECKUX
peaKLHnii;

- yMeTh  YyCTaHaBJIWBaTh
NPUHAJICKHOCTh  M3YYEH-
HBIX HEOPTaHWUYECKUX U Op-
raHUYeCKUX  BEIIEeCTB K
ONPEAECTICHHBIM KJlacCaM |
rpynnaM COE€IUHEHHH, Xa-
pPaKTEpU30BaTh UX COCTaB U
Ba)KHEHUIIINE CBOMCTBA;
ONpPEeNeNATh BUABI XUMHUYE-
CKUX CBsi3ed (KOBaJICHTHas,
MOHHAs, METaJUINYECKas,
BOJIOPOJIHAsSI), THUIIBI KpH-




CTAJUTMYECKUX PEIIECTOK Be-
IIECTB; KIACCUPUIPOBATH
XUMHYECKHUE PEAKITIH;

- copmupoBaTh TpeaCTaB-
JCHHS: O XUMHYECKOW CO-
CTaBJISIFOIICH ©CTECTBEHHO-
HayYHOW KapTHHBI MHpa,
poJI XWUMHUU B TIO3HAHUU
SBJICHUN TPHUPOABI, B (op-
MHUPOBAaHUU MBIIIUICHUS U
KyIbTYphl ~ JTUYHOCTH, €€
(YHKIIMOHAJIBHOW  TPaMoOT-
HOCTH, HCOOXOIMMOUN IS
pEIIeHUs TMPaKTUISCKUX 3a-
a4 W DKOJOTMYEecKu 000c-
HOBAaHHOTO OTHOIIEHUS K
CBOEMY 3JI0POBbIO M TIpHU-
POJIHOM Cpelie;

- YMETh MPOBOJIUTH PACUETHI
0 XUMHUYECKUM (HopMysiam
U yYPaBHCHUSIM XUMHUYCCKUX
pPEAKLIHM C UCIMOJIb30BAHUEM
bU3NYeCKNX BEIWYMH, Xa-
PaKTEpU3YIOIMNUX BEIIECTBA
C KOJMYECTBEHHOW CTOPO-
HBI: Macchl, oObema (HOp-
MaJbHbIE YCIIOBUS) Ta30B,
KOJIMYECTBA BEIECTBA; WC-
MOJIb30BaTh CUCTEMHBIC XU-
MUYECKUE 3HAHUS I MPHU-
HATUS PELICHUN B KOHKpET-
HBIX JKU3HEHHBIX CHUTYyallU-
SIX, CBSI3aHHBIX C BEIlECTBa-
MU ¥ UX IPUMEHEHUEM

OK 02. Hcnomnb3o-
BaTb  COBPEMCHHBIC
CpeacTBa TIONCKa,
aHalM3a U WHTEpIIpe-
Tauuu MHGOPMALINH,
1 uH(OpPMAIMOHHBIC
TEXHOJIOTUH JJISl BBI-
TTOJTHCHHUS 3ama4y
poheCCHOHAIBHOM

NESTETHHOCTH.

B 00/1acTH LEHHOCTH HAYYHOI'O
MO3HAHUSL:

- c(pOpMUPOBAHHOCTh MHPOBO3-
3pEHHUs, COOTBETCTBYIOILIEIO CO-
BPEMEHHOMY YPOBHIO pPa3BUTHS
HAyKH U OOIIECTBEHHOW MPaKTH-
KA, OCHOBAaHHOTO Ha Juajore
KYJITYp, CIIOCOOCTBYIOIIETO OCO-
3HAaHHUIO CBOEr0 MecTa B IOJIH-
KYJIbTYPHOM MUPE;

- COBEPILICHCTBOBAHUE SI3IKOBOU U
YUTATEIbCKOM  KYJIBTYPBl  KaK

- YMETh IIJIAHUPOBATh U BbI-
MOJIHATh XUMHUYECKHM 3KC-
nepuMeHT  (MpeBpalieHus
OpTraHUYECKUX BEIECTB MPHU
HarpeBaHuH, MOJTyYeHHE
STUJIEHA W W3YYEHUE €ro
CBOMCTB, KaUYE€CTBEHHBIE pe-
aKI[MU Ha aJbJETUJIbI, Kpax-
Majl, YKCYCHYIO KHCIIOTY;
neHaTypanus OelKoB Mpu
HarpeBaHUHU, I[BETHBIC pEaAK-
MU OEJIKOB; MPOBOJIUTH pe-
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CpEACTBA B3aUMOJCUCTBUS MEXKIY
JIOJIbMU U TIO3HAHUS MUPA;

- OCO3HAHWE IIEHHOCTH HAay4YHOU
NESITEIbHOCTH, TOTOBHOCTH OCY-
HIECTBJISITh NMPOEKTHYIO U HCCIIE-
JIOBATEJIbCKYIO JIESTEIbHOCTh WH-
JTWBUYaTbHO U B TPYIIIIE;

OBJiaieHHe  YHUBEPCAJIbHBIMHU
Y4eOHbIMHM IO3HABATEJIbHBIMHU
JAeHCTBUAMMU:

B) padora ¢ nHopmanmeii:

- BIAJETh HAaBBIKAMH IOJTYYEHUS
nH(GOpPMaIlUU U3 UCTOYHUKOB pa3-
HbIX  THUIIOB, CAMOCTOSITEIBHO
OCYLIECTBJIATh NIOUCK, aHAJIU3, CH-
CTEMATU3ALMI0 U HUHTEPIIPETALUIO
MH(POpPMAIMU Pa3IMYHbIX BUJIOB U
(dopM npeacTaBieHus;

- CO3/1aBaTh TEKCThl B Pa3JIMYHbBIX
(opMaTax c y4eToM Ha3HAYECHMs
nH(pOpMauu U LEJIEeBOU ayJauTo-
puHM, BBIOMpas  ONTUMAIBHYIO
dopMy mpencTaBieHUs W BHU3Ya-
JAU3aluu;

- OLIGHMBaTh JOCTOBEPHOCTb, JIiE-
TUTUMHOCTh MH(pOpMALIUU, €€ CO-
OTBETCTBUE MPABOBBIM M MOpPaJb-
HO-3TUYECKUM HOPMaM;

- HWCIIOJIB30BaTh CpelicTBa MHMOP-
MaIMOHHBIX M KOMMYHHUKAaIlMOH-
HBIX TEXHOJIOTMH B PELIEHUU KO-
THUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpraHU3allMOHHBIX 337a4 C COo-
OrofeHreM TpeOOBaHUN SProHO-
MUKH, TEXHUKU 0€30MaCHOCTH, TU-
THMEHBI, pecypcocOepekeHusi, mpa-
BOBBIX M ITHUYECKUX HOPM, HOPM
UH(OPMAIMOHHON O€301TaCHOCTH;
- BJIAJeTh HAaBBIKAMH Pacro3HaBa-
HUS W 3aI0UTHl UHPOPMAIH, WH-
dbopmanoHHOH 0e30macHOCTH
JTUYHOCTHY;

aKIlMd HMOHHOro OoOMeEHa,
ONpeNensaTh Cpeny BOAHBIX
pacTBOpOB, KauyeCTBEHHbIE
peakuuu Ha cynbdar-, Kap-
OOHaT- U XJIOPUI-aHUOHBI,
HAa KAaTHOH aMMOHHUS;, pe-
maTh AKCHEPUMEHTAJIbHbBIE
3amauyn no temam '"Mertan-
ae1" u "Hemeramns") B co-
OTBETCTBUHM C TIpaBUIIAMU
TEXHUKHA O€30IaCHOCTH IpHU
oOpallleHUH C BEIIECTBAMU U
1a00paTopHBIM  000pPYI0Ba-
HUEM; TMPEACTABISATh pe-
3YJITaThI XUMHUYECKOTO
SKCIIEpUMEHTa B (Qopme 3a-
IUCH YpaBHEHUW COOTBET-
CTBYIOIIUX peakuuii u ¢op-
MYJIMPOBATh BBIBOJIBI HA OC-
HOBE 3TUX PE3YJIbTaTOB;

- YMETh AHAJIU3UPOBATH XU-
MUYECKYI0  MH(}OpMaIlHIO,
NOJIy4aeMYI0 U3 Pa3HbIX UC-
TOYHHUKOB (CpEICTB Macco-
BOoM mH(popmanuu, cetb UH-
TEPHET U JIpyTHue);

- BJIQJIETh OCHOBHBIMHU Me-
TOJaMH HAYYHOTO TIO3HAHUS
BEIIECTB U XUMUYECKUX SIB-
JeHult (HaOMIoACHUE, U3Me-
peHue, dKCIEPUMEHT, MOJIe-
JMPOBAHUE);

- YMETh MPOBOJIUTH PACUETHI
0 XMMHYECKUM (popMyrnam
U yYpaBHCHUSAM XUMHUYCCKUX
peakiuii ¢ UCMHOJIb30BAHUEM
(GU3MYEeCKUX BEIWYMH, Xa-
PaKTEpU3YIOIIMX BELIECTBA
C KOJIMYECTBEHHOM CTOPO-
HBbI: Macchl, oObema (HOp-
MaJbHBIC YCIIOBUS) Ta30B,
KOJIMYECTBA BEILECTBA; HC-
MOJIb30BaTh CUCTEMHBIC XU-
MUYECKHUE 3HAHUS IJI TPHU-
HATHSI PEIIEHUH B KOHKPET-
HBIX JKU3HEHHBIX CHUTYyallU-




AaX, CBA3AHHBIX C BCIICCTBA-
MM U UX IPUMCHCHUCM

OK 04. DddexTuHO
B3aMMOJICHICTBOBATH
1 paboTaTh B KOJUICK-
THUBE U KOMaH]Ie

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH M CaMOOIIpe-
JEJICHUIO;

-OBJIa/ICHUE HaBbIKaMU Y4YeOHO-
HCCIIEIOBATENIBCKOM, TPOEKTHON U
COIIMAILHOM JIESITEIbHOCTH;
OBianeHue yHUBePCAJIbHBIMU
KOMMYHHKATUBHBIMH J1elCTBH-
SAMU:

0) coBMecTHas1 1eATEeJIbHOCTD !

- IOHUMAaTh M HCIIOJIb30BaTh Mpe-
UMYyILlECTBA KOMAHJHON W WHIH-
BUyaJIbHOU paOOTHI;

- NPUHAMATHh LEJIA COBMECTHOM
NEeATEIbHOCTH, OPTaHU30BBIBATh U
KOOPJIMHUPOBAaTh JEHCTBUA IO €€
JOCTH)KEHHIO: COCTABJISITh IUIAH
NEUCTBUM, PACIpPENensaTh PO C
y4€TOM MHEHHUHA YYacCTHUKOB 00-
CYXXJaTh Pe3yJbTaTbl COBMECTHOM
padoThI;

- KOOpJMHUPOBATh U BBINOJIHATH
paboTy B YCIOBHUSAX peajbHOrO,
BUPTYaJIbHOTO M KOMOMHUPOBAaH-
HOT'O B3aUMOJICHCTBUS;

- OCYILIECTBIISITb  IO3UTHUBHOE
CTPAaTErNYECKOE MOBEJICHHUE B pas-
JUYHBIX CUTyalUsiX, IPOSBIATH
TBOPUYECTBO M BOOOpaKeHUE, ObIThH
UHULMATUBHBIM

OBJiageHue yHHBeEpCAJIbHBIMH
PeryJsiTHBHBIMU J1eliCTBUSIMM:
) IPUHSATHE Ce0s1 M JPYrUX JIIO-
aeu:

- IPUHUMATh MOTUBBI U apryMEH-
Thl APYTUX JIIOACH IIpU aHaIU3e
pe3yNbTaTOB JI€ATEIILHOCTH;

- IPU3HABATh CBOE MPABO U IPABO
JIPYTHUX JIIOJIeH HA OIMIHUOKH;

- pa3BUBaTh CIOCOOHOCThH TOHHU-
MaTh MHpP C MO3WULHU APYroro 4ye-
JIOBEKA;

- YMETb IJIAHUPOBAaTh U BbI-
MOJIHATh XUMHUYECKUN IKC-
nepuMeHT  (mpeBpalieHus
OpraHUYEeCKUX BELIECTB MPHU
HarpeBaHuH, MOJIy4ECHHE
STWJIEHA W H3YyYEHHUE €ro
CBOWCTB, Ka4YE€CTBEHHBIE pe-
aKI[MU Ha aJbJETUJIbI, Kpax-
Maj, YKCYCHYIO KHUCJOTY;
neHaTypanus O€lKOB Ipu
HarpeBaHUU, I[BETHBIC pEaAK-
UU OEJIKOB; MPOBOJIUTH pe-
aKIIMM HOHHOTO OOMeEHa,
ONPENENATh CPEAY BOJHBIX
pacTBOpOB, KA4ECTBEHHbBIC
peakuuu Ha cynbdar-, Kap-
OOHaT- U XJIOPUI-aHUOHBI,
Ha KaTUOH aMMOHHUS; pe-
maTh JKCIEPUMEHTATbHBIE
3a1a4u o temaMm 'Merain-
ae1" u "Hemeramis") B co-
OTBETCTBUU C TMpaBWIaMHU
TEXHUKHA O€30MaCHOCTH TMpHU
oOpallleHUH C BEIIECTBAMU U
1abopaTopHBIM  000pyIOBa-
HUEM; TIPEACTABISITh pe-
3YJIbTATHI XUMHUYECKOTO
JKCIIepUMEHTa B ¢dopme 3a-
IIUCU YPaBHEHUH COOTBET-
CTBYIOIIUX peakuuii u ¢op-
MYJIMPOBaTh BBIBOJIBI HA OC-
HOBE TUX PE3YJIbTAaTOB

OK 07. CopuericTBo-
BaTh COXPaHECHUIO

B o0gacTu
BOCIIUTAHUA:

IKOJOIrHIECKOro

- copMUpOBaTh MpPEACTAB-
JeHUsl: O XHUMHYECKOW Co-




OKpYXarUEn Cpeabl,
pecypcocOepeKeHHIo,
OPUMEHSTh  3HAHUS
00 H3MEHEHUU KIIU-
MaTa, MPUHLUIBI Oe-
PEXKIUBOTO  TIPOU3-
BOACTBa, 3hPEeKTUB-
HO JCHCTBOBAaTh B
YPE3BBIYAUHBIX CUTY-
aIusIx

- c(hOpMUPOBAHHOCTH DKOJIOTHYE-
CKOW KYJIbTYpbl, IOHUMAaHUE BJIU-
SHUS COLMAIbHO-3KOHOMUYECKHUX
IIPOLIECCOB HA COCTOSIHUE MPUPO/I-
HOW M COLMAJIbHOW Cpelbl, OCO-
3HaHWE TIJI00AIBHOTO XapakTepa
AKOJIOTUYECKUX MPOOIIEeM;

- IUIAHUPOBAaHHWE M OCYIIECTBIIE-
HHE JICMCTBUM B OKPYXKAIOLIEH
cpele Ha OCHOBE 3HAHUS LeJen
YCTOMYHBOTO Pa3BUTHS YEJIOBEYE-
CTBa;

AKTUBHOE HENPHUITHE JEHUCTBUM,
MPUHOCAIIUX BpEI OKPYKAOIIEN
cpene;

- YMEHHE TPOTrHO3UPOBAThH HebJIa-
TONIPUATHBIE 3KOJIOTUYECKHUE I10-
CIIECTBUSA MpEANTPUHUMAEMBIX
JNEUCTBUM, IPENOTBPALLATh UX;

- pacClIMpEHUE OIIbITA JESATEIBbHO-

CTaBJISIIOIIIEH €CTECTBEHHO-
HAyYHOH KapTUHBI MHpAa,
pOJIM XUMUU B TIO3HAHHUH
SIBIICHHMA TPHUPOABI, B (op-
MUPOBaHUU MBIIIUICHUS U
KyIbTYpPhl ~ JUYHOCTH, €€
(GYHKIIMOHATBHOW  TPaMOT-
HOCTH, HCOOXOIMMOUN JUIs
peIIeHusT MPaKTUIECKUX 3a-
a4 M DKOJOTMYECKH 000cC-
HOBAaHHOI'0 OTHOIICHHS K
CBOEMY 370POBBIO H TIpHU-
pOIHOM cpenie;

- YME€Th COOII0aTh MpaBuia
SKOJIOTUYECKH  IEIECO00-
pa3HOrO MOBEJCHUSI B OBITY
U TPYJIOBOH JEATEILHOCTH B
IEIsX COXpaHEHUsS CBOETO
3JI0pPOBbSI U OKpY’Karomien
HIPUPOJIHOM CpPENbl; YUUTHI-

CTH DSKOJIOTMYECKOW HampaBJieH- | BaTh OMAacHOCTh  BO3JCH-
HOCTH; CTBHUSI Ha JKUBBIE OPTaHU3MBbI
- OBJIQJICHHE HaBbIKAMHU Y4Y€OHO- | ONPEICICHHBIX BEIIECTB,
MCCIIEIOBATENbCKOM, MPOEKTHOW U | TOHUMAasi CMBICII MTOKa3aTes
COLMAJIbHOM JEATENbHOCTH; NPEAECTBHON  JOMyCTUMOM
KOHIICHTpAIINHU

[To muctmmmuae «XuMUs» TPETyCMOTPEHO BBIMOJHEHUE OOYYAIOIIMMUCS UHIUBU-
IyallbHOTO TIPOEKTa, MPEICTaBIAIONIETO c000i 0coOyio ¢GopMy OpraHu3aldd €ro Jes-
TeIbHOCTH. HAMBUYaTbHBIN MIPOEKT BBHITOIHIETCS 00YyJaroNUMCs CaMOCTOSTEIBHO 0T
PYKOBOJICTBOM IPEIOIaBaTENs 10 BEHIOPAHHOMN TEME.

Pe3ynpTarsl BBIOJTHEHNS MHIUBUYAJIbHOTO IIPOEKTA JOJLKHBI OTPAXKATH:

V" chOPMUPOBAHHOCTH HABBIKOB KOMMYHHUKATHBHOM, y4eOHO-HCCIIEN0BATEIBCKOM
NEATEIbHOCTH, KPUTUUECKOTO MBIIIJICHUS;

v\ CIOCOOHOCTh K HMHHOBAI[MOHHOM, aHAIUTHYECKOM, TBOPYECKOM, HHTEJLIEKTY-
AJILHOM JICSITEIbHOCTH;

v' chOPMUPOBAHHOCTH HABLIKOB IIPOEKTHOM IEATEIBHOCTH, a TAaKKE CaMOCTOS-
TEJIBLHOTO MPUMEHEHUSI MPUOOPETEHHBIX 3HAHUN U CIIOCOOOB ACHCTBUI MPHU PEIICHUH pa3-
JIMYHBIX 3a7a4, UCIIOJIb3Ysl 3HAHUS TUCUUTINHBI;

v CIOCOOHOCTH TOCTAHOBKU LMW M (POPMYJIMPOBAHKS TUIIOTE3bI MCCIIEI0BAHMS,
MJIAaHUPOBAHMS PaObOTHI, 0TOOpa U MHTEPIPETAIIMU HEOOXOIMMON MH(GOPMAIINH, CTPYKTY-
PUPOBAHUS apryMEHTAIlMU PE3YJIhTAaTOB HCCIIECIOBAHUS HA OCHOBE COOpPAHHBIX JTAHHBIX,
MPE3EHTALMU PE3YJIbTATOB.

NunuBuyanbHBIA TIPOEKT BBIMIONHSIETCS oOydarommMmcs Ha 1 Kypce B pamkax
y4eOHOTO BPEMEHH, CIIECIHAIBHO OTBEAECHHOTO y4€OHBIM TUTAHOM, U JIOJDKEH OBITh Mpe.i-
CTaBJIEH B BUJIE 3aBEPUICHHOTO Y4E€OHOTO HCCIIEIOBAHUS.
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1.3. IlepeyeHp KOMIETEHIUI ¢ YKa3aHHEM 3TanoB MX (POPMUPOBAHUS B NPO-
ecce 0CBOCHH IMCUMILIMHBI

Koo Amanst popmuposanus Komnemenyuil
Komne- Pazoden 1. Ocnosvl cmpoenus geujecmea
meHuuu Tema 1.1. Tema 1.2.
CrtpoeHre aTOMOB XMMHUYECKHUX AyieMeH- | llepuoandeckuii 3akoH U Tabauna
TOB U IIPUPOJA XUMUYECKOU CBSI3H JI.W. MenneneeBa
OK 01 + +
OK 02 - N
OK 04 - -
OK 07 - -
Koo Imansvt hopmuposanus KomnemeHyuil
Komne- Pazoen 2. Xumuueckue peaxkuyuu
menyuu | Tewma 2.1. Tunel xumuye- | Tema 2.2. Dnektponutu- | KonrponbHas padora 1
CKHMX peaKIui yeckasi JUCCOIUaIUs U
HOHHBIN 00MEeH
OK 01 + + +
OK 02 - - -
OK 04 - + +
OK 07 - - -
Koo Imanwvl hopmuposanus KomnemeHyul
KOomne- Pazoen 3. Cmpoenue u ceoilicmea Heop2anu4ecKux 6euiecmae
menyuu | Tema 3.1. Knaccu- Tema 3.2. Tema 3.3. Konrtposnbhnas
dbuxanys, HOMEH- dusuko- Nnentudukanus pabota 2
KJIaTypa U CTPOCHHUE | XUMHUYECKUE CBOM- | HEOPTaHUYECKUX
HEOPTaHUYECKUX CTBa HEOpraHuye- BEILIECTB
BEILIECTB. CKMX BEIIECTB
OK 01 + + + +
OK 02 + + + +
OK 04 - - + +
OK 07 - - - -
Koo Imanwl hopmuposanus KomnemeHyuil
Komne- Pazoden 4.Cmpoenue u ceolicmea op2aHudecKux euiecme
menyuu | Tema 4.1. Kmac- | Tema 4.2. Coii- | Tema 4.3. Unen- | KontpomnbHas pa-
cuduKarus, CTpo- | CTBa opraHude- | Tudukaius opra- 6ora 3
€HUE U HOMEHKJIA- | CKHUX BEIIECTB HUYECKUX Be-
Typa opraHuye- IIECTB, UX 3HAUe-
CKHUX BEIIECTB HUE U IPUMEHEHUE
B OBITOBOM M TIPO-
U3BOJICTBEHHOM
NEeSATEIIbHOCTH Ye-

11




JIOBCKaA

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

Koo Imansvt hopmuposanus Komnemenyuil
Komne- | Pazoen 5. Kunemuueckue u mepmoounamuuecKue 3aKkOHOMEPHOCHU NPOHL e-
menyuu KAHUA XUMUYECKUX PeaKUUil

Tema 5.1. CKOpOCTh XUMHYECKHUX PEAKLIUN.
XHUMHUYECKOE PAaBHOBECHE

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

Koo Imanwvl hopmuposanus KomnemeHyul
KoMne- Pazoen 6. Pacmeopot
meHnyuu Tema 6.1. IlonsTue o pactBopax Tema 6.2. MccnenoBanue CBOMCTB

pacTBOpPOB

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

Koo Imanwvl hopmuposanus KomnemeHyuil
Komne- | IIpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue npuKkiao-
meHuyuu H020 M0OOYJI51)

Pazoen 7. Xumus 6 6bimy u npou3e00CmeeHHOIl 0esameaIbHOCHU Yel08eKa
Xumusi B ObITY M IPOU3BOJCTBEHHOM IESITEIbBHOCTH YeJIOBEKa

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

Pa3znen 2. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHON MPOrpaMMbl
OO6mieoOpa3oBaTeabHas AUCIUILINHA «XHMHSD» SBISCTCS 00S3aTCIBHON YaCThIO
0011e00pa30BaTeNLHOTO IMKIIAa 00pa30oBaTebHONM TporpaMmbl B cooTBeTcTBUU ¢ DPI'OC
CIIO 1o npodeccun 29.01.33 Mactep 110 U3rOTOBICHHUIO IIBEHHBIX U3/CTHH.

Xumus - HayKa, U3ydarolas BelecTBa, TAK)KE UX COCTaB U CTPOEHUE, UX CBOICTBA,
3aBUCSIIKNE OT COCTaBa U CTPOCHUS, UX MPEBPAILCHUS, BEAYIIME K U3MEHEHUIO COCTaBa —
XUMUYECKUE PEaKI[uH, a TaKXKe 3aKOHbI U 3aKOHOMEPHOCTH, KOTOPBIM 3TU MPEBPAIICHUS
NOJYMHSIOTCS, BHOCUT 3HAYUTEIBHBIA BKJAaJ O MECTE M 3HAYEHUU XMMHHU B CHUCTEME
€CTECTBEHHBIX HayK U €€ poju B 00€CleUeHUH YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA: B
peHieHu TpoOJIeM HKOJIOTHYECKOM, IHEPreTMYecKod W MHIleBOM Oe30MacHOCTH, B
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pPa3BUTUW MEIUIMHBI, CO3JaHHH HOBBIX MAaTEPHAIOB, HOBBIX HCTOYHUKOB JHEPTUU, B
o0ecrieYeHnr parfioHaIBHOTO MPUPOIOIIOIb30BaHUS, B (POPMUPOBAHUHA MHPOBO33PCHHUS U
o0IIIeH KYJIbTYPHI YEJIOBEKA.

OO1eoOpa3oBaTebHas JUCHMIUIMHA «XUMHS» oOecreunBacT (GOopMHUPOBAHUE O
XUMHUYECKHUX TIPOIEccax M SBICHUAX OKPY)KAIOIIEH cpeabl ¢ COOJIIOACHHEM IpPaBUII
HKOJIOTHYECKU 1[EJIECO00Pa3HOro IMOBEACHUS B LEIAX COXPAHCHHUS CBOErO 3I0POBbS U
OKpY’KaroIllel MPUPOIHON CPEIbl, Pa3BUTHH KIIOYEBBIX KOMIICTCHIIMMA, HEOOXOIUMBIX IS
YCBOGHHs  00pa3oBaTeIbHOM  mporpamMmbl,  (HOpPMHUPOBaHHMS Y  OOydYarOIIUXCS
Ipo(eCCUOHATBHBIX KOMITIETCHITUH.

B MeTomudeckoM IIaHe JUCIMILIAHA « XHUMHUS» ONMUPACTCS Ha 3HAHUS, ITOJTYICHHBIC
IIPH U3YYEHUH IIKOJILHOTO Kypca XHMHHA OCHOBHOTO OOIIEro 00pa30BaHUs, B3aUMOCBSI3aH
C JIUCHUIUIMHAMU 00mmeo0pa3oBaTebHOTO IMHUKIa Kak: (¢u3uKa, OWOJorus, o
o0mIenpopeCCHOHAIBHOTO ITUKJIA KaK: MaTepHUaIOBEICHUE.

Paznen 3. O0beM QUCHMILIMHBI ¢ YKAa3aHHEM KOJUYECTBA aAKaJeMHYeCKHUX 4a-
COB, BbI/ICJICHHBIX HA KOHTAKTHYI0 Pa0doTy 00y4aromuxcs ¢ npenogasaresueM (1o Bu-
AaM Y4eOHbIX 3aHSATHII), HA CAMOCTOSITEJbHYI0 Pa0doTy o0y4aoimuxcsi 1 popmy mpo-
MEKYTOYHOM aTTecTaluu

O0beM TUCIUIUIMHBI B aKAJEMUYECKUX YACAX COCTABIIACT ...vvvernreenneennennnns — 138 yaca
KonnuecTBo akageMUYeCKUX 4acOB, BbIJICICHHBIX Ha
KOHTAaKTHYIO pa00Ty 00y4aromuxcs ¢ ne1laroruaeckKum

Pa0OTHUKOM (I10 BUJIaM YUEOHBIX 3aHATHUM ), COCTABIISIET ..'uvvveennreeennneennnennnns. — 117 u.
IR Y8 17 (00 () (=) 91051 SRR — 62 u.
TIPAKTHYUCCKIE BAHITHS . .uvventeaneeenteenneaneeeseanneaseanneeaneennns — 39 u.
TTAOOPATOPHBIC BAHITHST ... v vvveneeenrsenneenneeanseanneanneanneeaneeannn — 16 u.
dopMbI IPOMEKYTOUHOM aTTecTaruu: dk3aMeH (1 ceMecTp)........oeevvinnnnn.... —12 4.
sKk3aMeH (2 ceMecTp)............ -9 4.
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Pasznen 4. Conep:xaHue TUCHUIIMHBI, CTPYKTYPHPOBAHHOE M0 TeMaM € YKa3aHHEM OTBEJCHHOI0 HA HUX KOJHMYECTBA aKaJieMHye-
CKHX YaC0B U BU10B y‘lEﬁHbIX 3aHATHH.
No Tema Cooepircanue yueonozo mamepuana Bcezo Bm. u.: Dopma me-
n/n OUCUUNTIUHDL (ocro6HOe u npogheccuonanvHo - OpueHmMuUpoOsanHoe) aka- | nex- | ce- | mpak- | nabopa | KOH- | camo- Kyuiezo
oemu- | yuu | Mu- | muue- | pamop- | cyib | cmos- KOHmMpOos
yecKux Hap cKue mop- | ma- | menb- | ycneeaemo-
Yacoe bl 3am - Hble yuu | Haa pa- cmu
mus 3am - ooma
mus
Pa3nen 1. OcHOBBI CTPOEHMS BelleCTBA 42 14 22 6
1. | Tema 1.1. OcHosHoe coOepaicanue Tecr;
OcHoBHBIC XUMH- | TeopeTnueckoe odyueHue 3agaumn Ha
YCCKHUEC MOHATUA U | XUMUYECKUI 31eMeHT. AToM. SIIpo atoma, HU30TOMBI. 2 2 COCTaBJICHHE
3aKOHBI, CTPOCHUE | DNeKTpOHHAss 000JI0uKa. OHEPreTUYeCKue YpOBHH, XUMHYECKHUX
aTOMOB XHUMHYE- | MOMyPOBHH. ATOMHBbIE OpOHMTAaNH, S-, P-, 0- 3JEMEHTHI. dopmyu;
CKHUX 3JIEMEHTOB | OCOOEHHOCTH DPACHpeesIeHHs IEKTPOHOB 110 OpOuTa-
JSIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB.
OnekTpoHHas KoHdurypaius atoMoB. OCHOBHBIE XWU-
MHUYECKHE 3aKOHBI.
Ilpaxmuueckue 3ansamus
[Tpaktuyeckas pabora Nel. «OcHOBHbIE KOJIUYECTBEH- | 4 4
HBIE 3aKOHBI B XUMHH U PACYETHI 110 YPABHEHUAM XUMU- BeirnonHenne
YECKUX PEAKLIUIN». paKTru4e-
OTtHocuTeNbHBIE aTOMHAsI U MOJIEKYJsipHast Macchl. Mo- CKOM pabOTEI
nsapHag macca. KommdectBo BemecTBa. MaccoBast 1o
BelecTBa. 3aKoH ABorajapo. MomsipHbIi 00beM Tra3oB.
OTtHocuTenbHAs INIOTHOCTH ra3oB. PacdeTsl o ypaBHe-
HUSIM XMMHUYECKHUX PEaKIUil C UCIOIb30BaHUEM Macco-
BOM JOJM BelecTBa, o0beMa (HOpPMalIbHbIE YCIIOBHS)
ra3oB, KOJJMYECTBA BEIIECTBA.
2. | Tema 1.2. OcHOBHOe coJep:KaHue
[Tepuonnueckuii | Teopernueckoe oGyueHue 2 2 ITpakTuko-
3akoH u Ilepuo- | [lepuoanyeckas cuctemMa XMMHUYECKHX 3ieMeHTOB J[.1. OpUEHTHUPO-
audeckas cucre- | MenaeneeBa. CBs3b nepuoaudeckoro 3akoHa u Ilepuo- BaHHbIE TeEO-
Ma XHMMHMYECKHUX | JMUYECKOM CHUCTEMbl XUMHYECKHUX DJIEMEHTOB C COBpeE- peThuecKue
onementoB JI. U. | MeHHON Teopuell cTpoeHHsI aTOMOB. 3aKOHOMEPHOCTH 3a/1aHMUS.
MenzeneeBa, HX | U3BMEHEHHUs CBOWCTB XUMHUYECKHX JJIEMEHTOB, 00Opasye- Beinonnenue
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CB3b C COBpe-
MEHHON Teopuen
CTPOEHHUS ATOMOB

MBIX UMM MPOCTHIX U CIIOKHBIX BEUIECTB MO TPYIIaM U
nepuogaM I[lepuonuueckoit cuctembl. 3HaYEHUE MEPHUO-
JUYECKOTO 3aKOHA M CUCTEMbl XMMHUYECKHX 3JIEMEHTOB
J.. MenneneeBa B pa3BUTHHU HAYKH.

VYcraHoBieHUE CBS3U MEXAY CTPOCHHUEM aTOMOB XUMU-
YECKMX DJJEMEHTOB M NEPUOJUYECKHMM HN3MEHEHUEM
CBOMCTB XMMHUYECKUX 3JIEMEHTOB M HUX COCJAUHEHUN B
COOTBETCTBUM C mojoxxeHuem llepuogumueckoit cucre-
MBI.

MpaKTU4e-
CKOM pabOThI

IIpakTnyeckue 3ansaTus

[Tpaktuyeckas padorta Ne2. «M3ydeHue nepuoanyecKux
3aKOHOMEPHOCTEM M HX B3aHMOCBSI3H CO CTPOCHHEM
aTOMOB.

Pemienne npakTHKO-OpUEHTUPOBAHHBIX TEOPETHUECKUX
33IaHUM Ha XapaKTepU3alUIl0 XHUMHYECKUX DJIEMEHTOB
«Metaymunyeckue / HeMeTalNIM4eCKue CBOMCTBA XUMHU-
YECKHMX JJIEMEHTOB B COOTBETCTBHM C MX DJIEKTPOHHBIM
CTPOCHHEM U IIOJIOKEHUEM B IEPUOJUYECKON CUCTEME
xumMuueckux asemenToB .. MenieneeBay.

Tema 1.3.
CrpoeHue Bele-
CTBa M TIpHUpPOJA
XUMHYECKON CBS-
3u. MHoroobpa-
31€ BEUIECTB

OcCHOBHOe co/Iep:KaHue

TeopeaneCKoe oﬁyqelme

Crpoenue BemecTsa. XuMu4eckasl CBA3b. Buabl Xxumu- IIpaxTHuko-
4eCKOW CBSI3U (KOBAJICHTHAsl HEMOJSIpHAas U MHONApHasd, OpUEHTHUPO-
WOHHAs, MeTauimdeckas). MexaHu3mbl 00pa3oBaHUs BAaHHBIE TEO-
KOBAJICHTHOM XUMMYECKOH CBsA3M (OOMEHHBIH U JOHOP- peTHYecKue
HO-aKUENTOPHBIN). BoxopoaHas cBsA3p. BaleHTHOCTH. 3aJlaHusl.
OneKTpooTpulaTeabHOCTh. CTeneHb oKuciieHus. VoHs:

KaTHOHBI U AHHOHBI

IIpakTH4eckne 3aHATHA

[MpakTnueckas pabora Ne3. «CtpoeHue BellecTBa U Beimonnenue
IIPUPOJIa XUMHYECKOHN CBSI3M». IIPaKTH4e-

JlemMoHCcTpanust Mozelell KpUCTANIMYECKUX PEIIETOK:
MOHHOM (XJIOpUJ HATpus), aTOMHOM (rpaduT u anmas),
MOJIEKYJISIPHON (YTJIEKUCIBINA Ta3, HOM), METAJUIMYECKOM
(HaTpuii, Mmaruuii, Meap). Perienre npakTuyeckux 3aja-
HUI Ha COCTaBJIEHHE JIEKTPOHHO-TpaduIecKux Gopmy
31eMeHTOB 1—4 nepnooB

CKOW paboOTHI

Tema 1.4.

Teopernueckoe o0yueHue
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Knaccudukanus,
U HOMEHKJIaTypa
HEOPTaHUYECKUX
BEIIIECTB

Knaccugukaius Heopranudeckux BemecTB. Homenka-
Typa HEOpPraHMYECKHX BEHIECTB (OKCHUIbI, THIPOKCHIBI,
KHCJIOTHI, coM). BelecTBa MOJIEKYISIPHOTO U HEMOJIe-
KYJIIDHOTO CTPOCHHsA. ATpEraTtHble COCTOSHHS Belle-
crBa. Kpucrannuueckue u amopdHsie BemecTBa. 3aKoH
IIOCTOSIHCTBA COCTaBa BELIECTBA. THIIBI KpHCTaJUIAYeE-
CKHUX DELIETOK (aToMHasi, MOJEKYJspHas, MOHHas, Me-
TaJlJIMYecKas). 3aBUCUMOCTb CBOMCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKOU pEeIETKU

IIpakTuxo-
OpUEHTHUPO-
BAHHBIE TEO-
peThYecKue
3aJlaHusl.

HpaKaneCRne 3aHATHSA

[Tpaktuueckas padora Ned. «HomeHkaTypa HEOpraHu-
YECKUX BEIIECTBY.

Pemennie mpakTHuecKux 3aJaHUM MO KiacCH(pUKaAILUH,
HOMCHKJIATYpE U XUMHUYECCKHM (opMysiaM HEOpraHW4e-
CKHX BEIIECTB Pa3IMUHBIX KJIaccOB (yrapHblil ra3, yrie-
KHCJIBIN Ta3, aMMHaK, TallleHas W3BECTh, HETalleHas u3-
BECTh, MUTHEBAs COJA U IPYTHX): Ha3BaHUs BEUIECTB IO
mexayHapoanoi (MIOITAK) wiu TpuBHanbsHON HOMEH-
KJIaType W CcOCTaBjieHHE (OPMYNIBl XUMUYECKHUX Be-
IECTB, ONpENENICHNE MPUHAIISKHOCTH K Kiaccy. [lo-
UCK HMH(OpPMAIMM O Ha3BaHUSAM, HUJEHTH(PUKATOpaM,
CTPYKTYpPHBIM dopMynaM. AHaIU3 XUMHYECKOW WH-
dopMmaruu, TMoNMydaeMod M3 pa3HbIX HMCTOYHHMKOB
(cpenctB MaccoBoil uMHpopMmanuu, cerb MHTepHET u

JApyrue)

Brinonnenue
MpaKTU4Ie-
CKOM paboThI

Tema 1.5.
Tuner XUMHUUe-
CKHMX pEaKIHii

TeopeTuquKoe oﬁyqelme

Xumnueckas peakuus. Kinaccudukanus v TUIIBI XUMU-
YECKMX pEaKkIUil B HEOPraHMYECKOW M OpPraHUYECKOU
XUMHUH. 3aKOHBI COXPAHEHMsI MaccChl BEILECTBA, COXpa-
HEHUs U NPEBPALICHUS SHEPTUM IIPH XUMUYECKHUX peak-
musaxX.  OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE — PEAKLUU
(ypaBHEHMSI ~ OKHCIIEHHUS-BOCCTAHOBJICHHS,  CTEIEHb
OKHUCIICHUS, OKUCIUTEIb U BOCCTAHOBUTEID, IPOLECCHI
OKHCJIEHUS U BOCCTAHOBJICHUS, BAKHEUIIINE OKACIUTENH
U BOCCTAHOBUTENM, METOJ DJIEKTPOHHOro OanaHca,
3JIEKTPOJIN3 PACTBOPOB M PACILIABOB BEIIECTB, OKUCIIH-
TEJIbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU B IIPUPOLE, IPO-
W3BOJICTBEHHBIX IPOLIECCAX W JKU3HEACITENBHOCTH Op-
TaHU3MOB)

IIpakTuxo-
OpHUEHTHPO-
BAHHBIE TEO-
peTudeckue
3a/1aHusl.
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JlaGopaTopHble 3aHATHSA

Brimonnenue nabopatopHoii pabotel Nel «Turer xumu-
YECKUX PEeaKIHil».

HccnenoBanue TUNOB (IIO COCTaBYy U KOJIMYECTBY HC-
XOJHBIX U 00pa3yroluXcs BEIIECTB) U NMPU3HAKOB XU-
Mudeckux peakuuil. CocraBieHHe ypaBHEHUI peakiuil
COCIMHEHUS, pa3I0oXKEHUs, 3aMelIeHns, OOMeHa, B T.4.
peakuuil TOpEHHs, OKHUCIEHUsA-BOccTaHOBIeHUs. Co-
CTaBJICHHE " YpaBHUBaHHUE OKHCIIUTENIBHO-
BOCCTAHOBUTENIbHBIX PEAKIUI METOJO0M 3JEKTPOHHOIO
OanaHca. PacyerHble 3a7auM Ha HaXOXKICHHWE OTHOCH-
TEJIbHON MOJIEKYJIIPHOM MacChl, ONPEEICHUE MAaCCOBOM
JI0JIM XUMHAYECKUX JIEMEHTOB B CII0KHOM BELIECTBE.

Brimonnenue
nmabopaTtop-
HOU paboThI

Tema 1.6.
CKkopocTh  XHMHU-
YECKUX PEeaKUHUi.
XumMmuyeckoe
paBHOBECHE

TeopeaneCKoe oﬁyqenne

CKOpoCTh peaklMM, €€ 3aBUCHUMOCTb OT DPAa3JIMYHBIX
(akTOpOB: MPUPOJIbI PEArupyrOIIUX BEIIECTB, KOHIEH-
TpalMM pearupyrolux BEIIECTB, TEMIIEPATyphl U ILJIO-
I3 PEaKIIMOHHON MOBEPXHOCTH. TeroBbie A3 PeKTsI
XUMHUYECKHUX PEaKLHN: 9K30- U DHAOTEPMUUYECKUE PEaK-
nuu. OOpatuMble peakiuu. XUMHUYECKOE paBHOBECHE.
@DaKTOophl, BIUAIOLIME HA COCTOSTHUE XUMUYECKOTO paB-
HOBecHsI (KOHIICHTpAIUsl peareHTOB UM MPOJYKTOB pe-
aKuuu, naBieHue, temneparypa). [Ipunuun Jle Hlate-
1Ibe

[Ipaktuko-
OPHUEHTHUPO-
BAaHHBIE TEO-
peTnueckue
3a/1aHMUSl.

IIpakTH4Yeckoe 3aHATHE

[TpakTrueckast padota NeS. «BnusHue pa3nuuHbIX (ak-
TOPOB Ha CKOPOCTb XUMHUYECKON peaKkLum».

Pemienne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHUM  Ha
aHanmu3 (hakTOpOB, BIUSIOIINX HAa WU3MEHEHHE CKOPOCTU
XUMHUYECKON peakuuu. 3aBUCUMOCTb CKOPOCTU XUMHUYe-
CKOM peaklMH OT NPUCYTCTBUS KaTaau3aTopa Ha IpHU-
Mepe Pa3JIOKEHUs IEPOKCHAA BOJOPOAA € IOMOILIBIO
JUOKCH/Ia MapraHlia W Karajasbl. PemeHue mpakTuko-
OpPUEHTUPOBAHHBIX 33aJaHUIl Ha MPUMEHEHUE MPUHIUIA
Jle-1llatenbe 1u1st HAXOXKACHMS HAIIPABJICHUS CMEILEHUS
paBHOBECHSI XUMUYECKON peaku U aHaiu3 (aKkTopoB,
BIMSIIOUIMX HA CMEILIEHUE XUMHUYECKOTO PABHOBECHS

Brinosnenue
MpaKkTHye-
CKOM paboThI

Tema 1.7.

Teopernueckoe o0yueHue
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PactBopel,  TEO-
pUst  DIIEKTPOJIH-
THYECKON HHCCO-
Ouau W HOH-
HBIA 00MeH

PactBopbl. Buabsl pacTBOpOB 1O COAEPKAHUIO PACTBO- IIpakTuxo-
peHHoro BemiecTtBa. PactBopumocts. [lonsitue o guc- OPHUEHTHUPO-
NEPCHBIX cucTeMax. VICTUHHBIE U KOJUIOUAHBIE PACTBO- BaHHBIE TEO-
pbl. MaccoBas nonst BewectBa B pactBope. [lonsarue o peTuyeckue
BOI0pOoHOM Iokazarene (pH) pactBopa. 3aJlaHusl.
DnekrpoauTnyeckas aucconuainus. CunbHble U cradbie

AIIEKTPOJIUTHI, HEITEKTPOIMUTHI. Peaknuu HOHHOTO 00-

MEHa

JlaGopaTopHoe 3aHsiTHE

Brimonnenue nabopatopHoit padboter Ne2 «IIpuroros- Brinonnenue
J€HUe pacTBOpPOB». [IpuroroBiieHne pacTBOpPOB 3aJaH- nabopatop-

HOM MacCOBOM J10JIel paCTBOPEHHOTO BEIECTBA, MPOBE-
JICHHE peaKkii MOHHOTO OOMEHa, ONpEeAETICHHE CPEJIb
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHHUBEPCAJIHLHOTO HH-
quKaropa (Kucnias, HeWTpasjbHasi, LIelo4Hast). 3aJaHus
Ha COCTaBJICHHWE MOHHBIX peakluil. Pemienue npakTuko-
OPUEHTUPOBAHHBIX PACUYETHBIX 3aJJaHUN HAa PACTBOPBI,
UCIIONIb3yeMble B OBITOBOM M MPOM3BOACTBEHHOHN [es-
TEJIbHOCTHU YEJIOBEKA

HOM pabOThI

JlabopaTropHoe 3aHsiTHE

Bremonnenne naboparopHoir paboter Ne3  «Peaxiuu
ruapoausa». MccinenoBanue cpenbl pacTBOPOB COJIEH,
00pa30BaHHBIX CHJIBHBIMHU U CJIa0BIMU MPOTOJIUTAMU, U
UX peakuuid C pacTBOpaMHu IIEJOYM M KapOoHaTa
HaTpusi. CocTaBieHUEe PeaKkIuii THAPOIN3a COJIeH

Brinosinenue
nabopatop-
HOM pabOTHI

8. Kontponbhas pa- | CTpoeHue BelecTBa U XMMUYECKUE peaklnu (1o pasje- Kontponbhas
6ora 1 ay 1) paborta
Pa3nea 2. Heoprannueckasi XuMust
9. | Tema 2.1. OCHOBHOe co/iep:KaHue
dusuko- Teopernueckoe o0yuenue
XUMHUYECKHE CBOW- | MeTtaypl. [lookeHue METANIOB B [Tepuonnueckon [IpakTuko-
CTBa HEOPTraHWYe- | CHCTEeME XMMHUUYECKHX 3eMeHTOB. OCOOEHHOCTH CTpOe- OPHUEHTHUPO-
CKHUX BCUICCTB HUS 3JICKTPOHHBIX 0001104eKk aToMOB MeTaoB. OOmue BaHHEIE TE€O-
¢usmveckue cBoiicTBa MeTauioB. CIUlaBbl METaJLIOB. peTnyeckue
DNEKTPOXUMUYECKUN Psii HANPSKEHUN METaJIoB. XU- 3aJlaHusl.

MUYECKHE CBOWCTBAa Ba)KHEHIIMX METa/UIOB (HATpUH,
KaJIMM, KaJIbLIUM, MarHui, aJtOMUHUM, LIMHK, XPOM, Ke-
71€30, MeJIb) U UX coenuHeHuil. O0mue crnocoObl MoTy-
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4YeHHsI MeTaJUIoB. [I[puMeHeHre MEeTaioB B OBITY H TE€X-
HUKE.

Hemeramnsbl. Ilonoxenune HemeramnoB B llepmommue-
CKOH cucteme xuMmudeckux syemenToB J[.M. Menaenee-
Ba U OCOOGHHOCTH CTPOCHHS aroMoB. Du3uveckue
CBOICTBa HEMETAUIOB. AJIIOTPOIMS HEMETAJUIOB (Ha
npuMepe Kuciopoza, cepsl, pochopa u yrnepona). Xu-
MHUYECKHE CBOICTBA U NMPUMEHEHHE BaXHEHIIUX HeMe-
TaJIOB (TAJIOTEHOB, Cephl, a3oTa, Gocdopa, yriepoaa u
KPEMHHUSI) U MX COEOUHEHHH (OKCHIIOB, KHCIOPOACO-
JIepoKalllMX KUCJIOT, BOJAOPOJHBIX coeauHeHuit). [Tpume-
HEHUE BaXKHEUIINX HEMETAIIJIOB U UX COCAMHEHUN
XUMHUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHU-
YECKMX BEIIECTB (OKCHIIOB, TUIPOKCUIOB, KUCIOT, CO-
et u ap.). I'eHernyeckast CBA3b HEOPraHMUYECKUX Be-
HIECTB, MPUHAAISKAIUX K PA3TUUYHBIM KllaccaM. 3aKo-
HOMEPHOCTU B U3MEHEHHH CBOWCTB IMPOCTHIX BEIIECTB,
BOJIOPOJHBIX COEAMHEHUMN, BBICIINX OKCHIOB U THAPOK-
CHUJIOB.

JlabopaTropHoe 3aHsiTHE

Bremonnenune naboparopHoir pabotsl Ne 4. «CBoiicTBa
METAJIJIOB U HEMETAILIIOBY.

HccnenoBanue Gpu3nyeckux U XMMUYECKUX CBONCTB Me-
TaJVIOB U HEMETAJUIOB. PelleHne sKcrnepuMeHTalIbHbIX
3a7a4 MO0 CBOMCTBAM XUMHUYECKHM CBOWCTBAM METaJl-
JIOB, 10 PAcO3HABAHMIO U MOJYUYEHUIO COEAMHEHUN Me-
TaJJIOB U1 HEMETAJLIIOB.

CocraBieHre ypaBHEHHN XMMHUYECKHUX peaklui ¢ yya-
CTHEM IPOCTHIX U CIOXKHBIX HEOPTaHUYECKUX BEIIECTB!
METAJIJIOB U HEMETAJIJIOB; OKCUJIOB METAJUIOB, HEMETAJI-
J0B U aM(OTEPHBIX IEMEHTOB; HEOPraHMYECKUX KHC-
JIOT, OCHOBAHUN U aM(OTEPHBIX THIPOKCUIOB; HEOpra-
HUYECKHUX COJIEH, XapaKTEPU3YIOLIUX X CBONCTBA.
Pacuérbl Macchl BemiecTBa WM 00bEMa ra3zoB MO M3-
BECTHOMY KOJIMYECTBY BEILECTBA, Macce WIH O0BEMY
OJIHOTO M3 YYacCTBYIOIIMX B PEAKLUU BEILECTB, PACUETHI
Mmacchl (00bEMa, KOJIMYecTBa BEllecTBa) MPOIYKTOB pe-
aKILIM{, €CIM OJHO M3 BELIECTB MMeEET npumecu. Peme-
HU€ NPAKTUKO-OPHEHTHPOBAHHBIX 3aJlaHW Ha CBOMU-

Brimonnenue
naboparop-
HOM pabOTHI
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CTBa, COCTaB, MOJIy4eHUE U 0€30MacHOE UCIOIb30BAaHUE
BaXHEHMIINX HEOPraHMYECKHX BEIIECTB B OBITY U IPO-
dbeccroHanbHOU JAEeSITEILHOCTH YeIIOBEKA

1 | KontponbHast pa- | CBOMCTBAa HEOPraHUYECKUX BELIECTB (110 pasnueiy 2) 2 2 KoHntposbHas
1. | 6ora 1. pabora
Hroro 3a 1 cemectp 48 16 24
IoaroroBka u MpoBeAeHUE NMPOMEKYTOYHOMH aTTecTaMU B ()OpMe YCTHO- 12
ro 3K3aMeHa
Hroro 3a 1 cemecTp 60 16 24
Pa3nes 3. TeopeTrnueckue 0OCHOBbI OPraHMYeCcKOH XUMHUH 4 2 2
1 | Tema 3.1. OCHOBHOE cO/Iep:KaHue
2. | Knaccupuxanns, Teoperuyeckoe oGy4uenue 2
CTpOCHUE [Ipeamer opraHMuYeckod XUMHUH: €€ BO3HMKHOBEHUE, [IpakTuxo-
U HOMEHKIATYpPa | pa3BUTHE M 3HAUEHHUE B IMOJIyYCHHHM HOBBIX BELIECTB U OpPHEHTHUPO-
OpPraHMYECKUX BE- | MaTepuanoB. Teopus CTPOEHHS OpPraHUUYECKUX COEeaU- BaHHbIE TEO-
1eCTB HeHuid A.M. bBytiepoBa, €€ OCHOBHBIE IOJOXKEHHUS. peTuyeckue
CrpykTypHble (HOpPMYJIBI OpraHUYECKUX BemiecTB. ['o- 3a7aHus.
MOJIOTHSI, U30MepHs. XUMHUYECKasi CBA3b B OpraHuye- Tecr;
CKUX COEJMHEHMSIX: KpaTHbIE CBSI3U, G- U TT-CBSI3U. 3anauu;
[IpencraBnenue o Kiaccu(UKalLMU OPraHUYECKUX Be-
mectB. HoMeHKi1aTypa opraHnyeckux coeIMHEeHuN (cu-
CTeMaTHuecKas) U TPUBHAJIbHbIE HA3BaHUS Ba)KHEHIINX
MIpe/ICTaBUTENEN KJIACCOB OPraHNYECKUX BEUIECTB.
IIpakTHyeckne 3aHATHSA 2
[IpakTuueckas pabora Ne 6. «HomeHknaTypa opranuue- Breimonnenue
CKHUX BEIIECTB. IpaKkTHye-

O3HakoMJIeHHE ¢ 00pa3liaMu OpraHMYECKUX BEIIECTB U
MaTepuajgaMi Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYII
OpPraHUYECKUX BEUIECTB, HAONIIOJICHHE U ONHCAHUE Jie-
MOHCTPAILMOHHBIX OIBITOB IO MPEBPAILEHNUIO OPraHuYe-
CKHX BEILIECTB MpU HarpeBaHuM (IUIaBjieHUE, 00yIiIMBa-
Hue u ropenue). CocTaBieHHE MOIHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (DOpPMYJI OPraHUYEeCKUX BELIECTB OTJIENb-
HBIX KJIACCOB, UCIOJIb3Yysl UX Ha3BaHUs 110 CUCTEMATHYE-
CKOMl M TpPUBUAIBHON HOMEHKJAType (STWIIEH, aleTH-
JIeH, TIULEepuH, GeHon, GopManbaeruy, ykCycHas KHc-
nota, TnuiuH). Pacdyersl mpocteiieit popmyisl opra-
HUYECKOW MOJIEKYJIbl, UCXOJS U3 2JIEMEHTHOIO COCTaBa

(8 %).

CKOM paboThI
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Pa3nen 4. YrieBonopoabl

22

12

JOpoAoB (Ha MpUMepe ATUJIEHA U Jp.) U TaJOTEHOIPO-
u3BoaHBIX. [lomydeHnue sTuneHa u3 3TaHona B Jlabopa-
TOPHUU W MH3YUCHHUE €TO0 q)HSI/I‘-IeCKI/IX U XUMHWYCCKHUX
cBoiicTB. CocTaBieHHE peaklUuid MNPUCOSANHEHUS U
OKHCJICHHA Ha INPHUMEPE OTUJICHA. Pemenne PaCUYCTHBIX
3a/la4y ¢ UCMOJIb30BaHUEM IUIOTHOCTHU Ta30B IO BOJIOPO-

1y U BO3JIyXY.

TeopeTnueckoe o0yueHune 2

[IpenenbHbIC YrIEeBOAOPOIBI (ATKAHBI): COCTaB M CTPOE- [TpakTuxo-

HHE, TOMOJIOTMYECKUH psa. MeTaH W 3TaH: COCTaB, OPUEHTHPO-

CTpoeHHe, (pu3nveckre U XUMHUYECKHe CBOMCTBA (peak- BaHHBIE TEO-

[IUM 3aMEUICHUs] M TOPEHHs1), HAXOXKJICHHE B MPHUPOJIE, peTudeckue

MOJIy4YeHHUE U IPUMEHEHHE 3aJlaHusl.
3ajaHus Ha
COCTaBJICHHE
dhopmyL.

JlaGopaTopHoe 3aHsiTHE 2

Brimonnenue nabopatopaoit pabotst Ne 5. «CBoiicTBa Brimonnenue

yriaeBo10poaoBy». TpuBnanbHas U MexayHapoaHAas HO- nmaboparop-

MEHKJIaTypa, XMMUUYECKHE CBOMCTBA, CIIOCOOBI MOTyde- HOM pabOTHI

HUS YIJIEBOJOPOI0B. MOenpoBaHUe MOJIEKYT U XU-

MHUYECKUX MPEBPAIICHUI YTIeBOAOPOAOB (Ha IpUMepe

MeTaHa, 9TaHa.) ¥ rajJoreHONPOU3BOIHBIX.

OcHoBHoOe coJep:kaHue

TeopeTnueckoe ooyueHnue 4

HenpenenbHble yrieBoAOpo bl (JIKEHBI, AJTKATUEHBI). 3amanus Ha

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKHH Ps. COCTaBJICHHE

DTHIIEH ¥ TIPOIWIEH: COCTaB, CTPOCHHE, (PU3UIECKUE U ypaBHEHHHA

XMMHUYECKHE CBOWCTBA (peakUMU TMIPUPOBAHUS, Iajio- XUMHYECKHUX

TCHUPOBAHUS, TUPATAIINN, OKUCIICHUS U TOJIMMEepU3a- peaKInii;

LIUH) TIOJy4EeHUE U IPUMEHEHHE.

Ankanuensl: Oyraauen-1,3 u metunOyraauen-1,3, xu-

MHYECKOE CTPOCHHME, CBOMCTBA (peakius MOoJIUMepH3a-

1[UN), IPUMEHEHNE (AJ11 CUHTE3a MPUPOJHOTO U CHUHTE-

TUYECKOTO KayuyKa M Pe3UHbI).

JlabopaTopHoe 3aHsiTHE 2

Breimmonnenue naboparoproit padotsl Ne 6. Moaenupo- Brimonnenue

BaHUE MOJIEKYJ M XUMHUYECKUX IPEBPAIICHUIN YIIeBO- nabopatop-

HOM pabOTHI
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TeopeTnueckoe o0yueHune

HenpenenbHble yrieBoaopoabl AJIKMHBL. COCTaB U OCO- IIpakTuxo-
OCHHOCTH CTPOEHUS, TOMOJIOTUYECKUN PAl. ALETHIICH: OpUEHTHUPO-
COCTaB, XMMUYECKOE CTPOCHHE, (PU3NUECKUE U XUMHUYE- BaHHbIE TEO-
CKHE CBOWCTBa (peakluu THUAPUPOBAHUSA, TaJIOreHUPO- peTHuecKue
BaHUs, TMJpaTallud TOPEHMsI), NOJy4YEeHUE U NpUMEHE- 3aJ1aHusl.

HUE (MCTOYHHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHH IUIf Tectupona-
CBapKU U PE3KU METAILIOB). HUE
JlabGoparopHoe 3aHsiTHE

Bremonnenue naboparoproit pabotsr Ne 7. Moaenupo- Breimonnenue
BaHHE MOJIEKYJI U XUMHUYECKHX IpPEBpalIeHUI YrieBo- naboparop-

JI0pOJI0B (Ha MpUMepe aneTwieHa u ap.). KauectBeHHbie
peaKuuu yrieBOJOPOIOB pPA3IUYHBIX KiaccoB (obec-
[BEUMBaHUE OpPOMHOW WJIM HOJHOW BOJBI, PacTBOpa
IepMaHraHaTa Kajius, B3aUMOJCICTBUE alleTWIIEHAa C
aMMHa4YHBIM pacTBOpoM okcuaa cepedpa (1)), kaue-
CTBEHHOE OOHapyKeHue yriepoia U BOIOpoJia B opra-
HUYECKHUX BEIECTBAX.

HOU paboThI

TeopeaneCKoe oﬁyqe}me

Apomaruyeckue yrieBoaoposs! (apensl). benszon u To- IIpaxTuko-
JyOJI: COCTaB, CTpOEHHUE, (U3NYECKUE U XUMHUYECKHE OpPUEHTHUPO-
CBOWCTBa (peakiiy TaJoreHUpOBaHHUs U HUTPOBAHMS), BaHHBIE TEO-
MoJIyueHue U npuMeHeHue. TOKCUYHOCTh apeHoB (BJu- peTHueckue
sHUe OEH30J1a Ha OpraHu3M uyelloBeka). I'eHeTHueckas 3aJlaHusl.
CBA3b MEXAY YIJIEBOAOPOAAMH, NPHUHAMICKAIIUMHU K Tectuposa-
pa3IMYHbIM KJIacCaM. HUeE
JlaGopaTopHoe 3aHsiTHE

Brimonnenue naboparopHoii padotsr Ne 8. Mccnenosa- Beinonnenune
HUE (U3MYECKUX U XUMHUYECKHX CBOMCTB OEH30J1a, TO- nmabopaTop-

nyoJia, HapTaluHa.

HOM paboTHI

Teoperuueckoe o0yueHue

[Ipupo/iHbIE HWCTOYHUKH YIIEBOAOPOJOB. [IpupoaHsrii
ra3 U nomnytHele HedTsHble ra3sl. HedTs u €€ mpouc-
xoxnenne. CrocoObl mepepadoTku HePTH: TEPEeroHKa,
KPEKUHT (TePMHUYECKHH, KaTaIUTHYECKUH), MHUPOIIU3.
[IponykTel mepepabOTKH HEPTH, UX NPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITy. KameHHbIN yrosp u mnpo-
JYKTBI €0 nepepaboTKu

[IpakTuxo-
OpUEHTHUPO-
BAHHBIE TEO-
peTudeckue
3a/1aHuUsl.
Tectupona-
HHUE
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13. KontponbHast | Teopust CTpoeHMs] OPraHU4eCKUX COEIUHEHUN. YTIIEeBO- 2 KonTponbHas
pabora 3. nopoapl (1o paznenam 3 u 4) pabora
Pasnen 5. Kucioponocoaep:kamme opranHudeckue coelMHeHUs 22 16
14. Tema 5.1. OcHOBHOe coJiep:KaHue
Couptel.  @e- | TeopeTnueckoe 0oyueHmne 2
HOJI [IpenenpHble OHOATOMHBIE CHHMPTHI (METAHOI M 3Ta- [TpakTuko-
HOJI): CTpOEHHE, (PU3UYECKUEe M XMMHYECKHE CBOMICTBa OpPHEHTUPO-
(peaky ¢ aKTUBHBIMH METaJUIaMH, TaJOr€HOBOJOPO- BaHHbIE TEO-
JlaMM, TOpeHHe), NpuMeHeHue. BolopoaHbie CcBA3U peTuyeckue
MEXIYy MOJEKyJIaMu cnupToB. PU3HOIOrHYECKOE ACH- 3a/1aHUs.
CTBHME METAHOJIAa M 3TAHOJIa HA OPraHU3M YeJIOBeKa.
Teopernueckoe o0yuenue 2
MHOroaTOMHBIC CIHUPTHI (ITUICHTIUKOIb M TJINIEPUH): [TpakTuko-
CTpoeHue, pU3NUecKue 1 XUMMHUYECKUe CBOWCTBA (B3au- OPHEHTHUPO-
MOJICHCTBHE CO MIETIOYHBIMU METAJJIaMU, Ka4eCTBEHHAs BaHHBIE TEO-
peakuus Ha MHOTOATOMHbIE CHHUPTHI). PuU3MoIOrHye- peTuyeckue
CKO€ JEHCTBME HAa OpraHu3M 4einoBeka. [IpuMeHeHue 3aaHus.
[JIMLEpUHA U ATUJICHIJIUKOJIS. Tectupona-
HUE
Teopernueckoe o0yueHue 2
@Denos. CTpoeHHue MOJEKYbl, (pU3HMUECKUE U XMUMUYE- [TpakTuko-
ckue cBoiictBa ¢eHona. TokcuuHocTh (heHouna, ero ¢pu- OpUEHTHUPO-
3MOJIOTUYECKOE JIelicTBHE Ha OpraHu3M 4yesoBeka. [Ipu- BaHHbIE T€O-
MeHeHHue peHona peTHueckue
3aJJaHMUA.
Tectupona-
HUE
IIpakTHyecKue 3aHATHSA 2
[Tpaktuyeckas padora Ne 7. TpuBuanpHas U MeXIyHa- Beinonnenune
pOZlHas HOMEHKJIAaTypa, XMMHUYECKHE CBOMCTBA, CIIOCO- paKkTHde-

ObI MosTy4yeHHUs (EHOJIOB, OJTHOATOMHBIX U MHOTOATOM-
HBIX ciupToB. COCTaBlIeHHE CXeM peakluil (B TOM 4uc-
Je MO MpeJUIOKEHHBIM IIeToYKaM MpeBpalleHHit), xa-
pakTepHU3yIuX XUMU4eckre cBoiictBa ¢enomna. Ilpak-
TUYECKOe NMpUMeHeHue (eHosa. Pemenue skcrnepuMeH-
TaIbHBIX 3a/la4 10 U3YyYEHUIO0 (HU3HKO-XUMUYECKHX
cBoiicTB (eHona. CocTaBiieHHE CXeM peakuuil (B TOM
YyHUClie TO MPeaJoKEHHBIM LENOoYKaM MpeBpaLIeHHI),
XapakTEepU3YIOIUX XUMHUYECKHE CBOWCTBA CIHPTOB.

CKOM paboOTHI
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[TpoBeneHne, HAOMIOACHUE W OIMMCAHUE JEMOHCTpAIIH-
OHHBIX OTIBITOB: TOPEHHE CITUPTOB, KAYECTBCHHBIC pPeaK-
[IUU OJJHOATOMHBIX CITUPTOB (OKUCICHHE ITAHOJA OKCH-
nom menu (11)). CocraBienne cxem peakiii (B TOM
qHclie MO MTPEJIOKEHHBIM IIeTI0YKaM MPEeBpaIICHHUI),
XapaKTEPU3YIOIUX XUMHUYECKUE CBOMCTBA MHOT0ATOM-
HBIX crupToB. [IpoBenenue, HAOMIOACHUE W ONMCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: KaYECTBEHHBIC PEAKIHH
MHOTOQTOMHBIX CITUPTOB (B3aMMOJICHCTBUE TIIUIICPUHA C
rugpokcugom meau (1)),

15.

Tema 5.2.
AJnbIeruasl.
KapGoHoBsbie
KHCJIOTBL.
CrnokHbIe

3UpHI

Teopernyeckoe o0yueHue

AJbJIeTUbl U KETOHBI ((opMallbAeTH I, aleTaibIeru], IIpaxTuko-
alleTOH): CTpOeHHE, (U3NYECKUe U XUMUYECKHUE CBOM- OPHEHTHUPO-
CcTBa (peakUuu OKMCIEHUS M BOCCTAHOBJICHMS, Kaue- BaHHbIE TEO-
CTBEHHBIE PEAKIIUN), TOJydeHHUE U IPUMEHEHHE. peTuyeckue
3aJJaHHUs.
Tectupona-
HUE
Teopernueckoe o0yueHue
OIHOOCHOBHBIC TPEJIENbHBIC KapOOHOBBIC KHCIOTHI [IpaxTuko-
(MypaBbUHas M YKCYCHasi KMCJIOTBI): CTpOCHUE, pU3nye- OPHEHTHUPO-
CKH€ U XMMUYECKHE CBOMCTBA (00I1I1e CBOMCTBA KUCIOT, BaHHbIE TeEO-
peakuus 3TepuduKaluu), MOTy4YeHHE U TNPUMEHEHHE. peTHYecKue
CreapuHOBas U OJEMHOBAs KUCJIOTHI KaK MpelICTaBUTE- 3aJlaHusl.
JM BBICHIMX KapOOHOBBIX KUCIIOT. MbUIa KaK COJIU BBIC- Tectuposa-
KX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEHCTBUE. HUE
IIpakTHYeckHe 3aHATHA
[TpakTnueckast padora Ne 8. TpuBuaibHasg U MeXAyHa- Beimonnenune
poJHAas HOMEHKJIAaTypa, XMMHUYECKUE CBOMICTBA, CIOCO- IIpaKTU4e-

OBl TIOJTyYEHHUS albJeTHIOB U KeToHOB. CocraBlieHUE
CXEeM pEakIuil XapaKTEpU3YIOUUX XUMHUYECKHE CBOM-
cTBa anpjaerun. llpoBeneHue, HaOMIOICHNE U ONMCAHHE
JEMOHCTPAIIMOHHBIX OIBITOB: Ka4eCTBEHHBIE PEaKIUu
aIBJICTHIOB (OKUCIICHHE aMMHUAYHBIM PAacTBOPOM OKCH-
na cepedpa(l) u rugpoxcunom meau (). Ilpumenenue
dopmanpaeruna, amneTanpleruaa. PemmeHue dKcrepH-
MEHTAJIBHBIX 33/1a4 M0 U3YYCHUIO (U3HKO-XUMHYECKHUX
CBOWCTB KHCJIOPOIOCOACPIKAIINX OPTaHHUECKUX COEIH-
HeHuil. TpuBuanbHas M MEXIyHApOJHAsS HOMEHKJIATY-

CKOM paboThI
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pa, XUMHYECKHE CBOWCTBA, CIIOCOOBI MOTYYCHHs KapOo-
HOBBIX KHCIOT. CocTaBiieHHE CXeM peakiui (B ToM
YHUCJI€ IO MPEAJIOKEHHBIM 1IETOYKaM MpeBpalieHuit),
XapaKTepU3YIOIINX XUMHUYECKHE CBONCTBA KapOOHOBBIX
KHCJIOT), U3YYEHUE CBOMCTB pacTBOpa YKCYCHOM KHUCIIO-
Thl. [I[puMeHeHre yKCyCHOM KUCIIOTHI.

Teopernyeckoe o0yueHue

CrnoxxHble dGUpPBl KaK MPOU3BOJHBIC KapOOHOBBIX KHC- [TpakTuxo-
aot. I'maponus cnoxHbIx 3¢upos. Kupsl. ['maponus OpPUEHTHUPO-
*KupoB. [Ipumenenue xupoB. buonorudeckas poiib K- BAHHBIC TEO-
pOB. peTHYecKue
3a/1aHUs.
Tectupona-
HHE
IIpakTH4yeckue 3aHATHS
[Ipaktuyeckas padora Ne 9. TpuBuanpHas ¥ MeXIyHA- Beinonuenue
poJHas HOMEHKJIAaTypa, XMMHUUYECKUE CBOMCTBA, CIIOCO- IIpaKTH4e-

Ob1 nmosrydeHust 3¢upoB. CocTaBICHUE CXEM peakiuii (B
TOM YHKCJE MO MPeIIOKEHHBIM LIEMOYKaM IpeBpaile-
HUI), XapakTepU3yIOIUX XUMUYECKUE CBOMCTBA CIIOXK-
HBIX 3(OUPOB.

CKO# paboThI

TeopeTuquKoe oﬁyqelme

16.

Tema 5.3.
VYrieBoabl

YrneBoabl: cocTaB, KiacCHU(pUKalUs yrieBoJ0B (MOHO-,
Y- ¥ Tojucaxapuabl). [roko3a — npocTedmuidi MOHO-
caxapua: OCOOEHHOCTH CTPOEHHUsS MOJEKYIbI, (u3uue-
CKHE€ M XMMHYECKHE CBOWCTBA TJIFOKO3BI (B3aUMOJICH-
ctBue ¢ runpokcunom meau (II), oxucnenue ammuay-
HBIM pacTBOpoM okcujaa cepedpa (I), BocctaHoBiIeHHE,
Opo’KeHHE TIIOKO3bl), HAXOXKJIEHHE B MPUPOE, TpUMe-
HEHHE TJIOKO3bI, OHWOJIOTUYECKasl POJb B IKU3HEHAES-
TEJIBbHOCTH opranusma uenoneka. orocunres. OpykTo-
3a KaK U30Mep TIIOKO3bI.

[lucaxapuspl: caxaposa, MainbTo3a. BoccraHaBnuBaro-
M€ W HEBOCCTAHABIIMBAIOIIME aucaxapubl. [ uaponus
nucaxapuioB. HaxoxieHue B mpupojie ¥ IpuMEHEHHE.
[Tonucaxapubl: Kpaxmall, TJUMKOT€H M LEJUII0JI03a.
CrpoeHue MakpoMOJIEKyJl KpaxMmaja, IITMKOreHa U 1el-
T0J10361. DU3HYECKHUE CBOMCTBA KpaxMalla M LEJUII0JIO-
3bl. XMMHUYECKHUE CBOMCTBA Kpaxmala: TWJIPOJIn3, Kaye-

IIpakTuxo-
OpHUEHTHPO-
BAHHBIE TEO-
peTudeckue
3a/1aHusl.
Tectupona-
HHUE

25




CTBEHHas peakuus C HOAOM. XHMMHUYECKHE CBOMCTBA
IEJUTIOJIO3BI: THPOJINU3, TOJYYeHHE 3(UPOB IEILTIOJO-
3bl. [loHsATHE 00 HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aIeTaTHBIN MIEIK)

Pa3nen 6. A3oTocoaep:xaiiue opraHnveckue coeTHHeHus! 8 4

TeopeTnueckoe o0yuenue 2 2

AMUHBI: METWJIAMUH — MPOCTEUIINI MPEACTABUTEND [IpakTuko-

aMHHOB: COCTaB, XMMHYECKOE CTpOEHUE, (hU3NUYecKre u OpUEHTHUPO-

XUMHYECKHE CBOICTBA, HAXOXKICHHUE B IPUPOJIE. BaHHBIE TEO-

AMUHOKHCIOTBI KakK aM(pOTEpHbIE OpraHMYECKHE CO- peThuecKue

eauHeHus. Ou3nyeckue U XUMHUYECKUE CBOWCTBA aMu- 3aJlaHusl.

HOKUCIIOT (Ha mpuMepe TidiuHa). buonornyeckoe 3Ha- Tectuposa-

YeHHE aMUHOKHUCIIOT. HUE

IlpakTHyeckne 3aHATHSA 2

[Tpaktueckas pabora Nel(. «CsoiicTBa a3zorocozaep- Brimosinenue

JKAIIUX OPTaHUYECKUX COEIUHEHUI. MpaKkThye-

OuznyecKkue U XUMUYECKUE CBOMCTBA aMUHOB (PEaKIINH CKOI1 paboThI

C KHCJIOTAMU U TOPEHHS) U aMUHOKHCIIOT (Ha TpuUMeEpe

TJIMIHA).

Teopernueckoe o0yueHue 2 2

[Tentuapl. benku kak npupoaHbie nmoaumepsl. llepBud- [Ipaktuko-

Hasl, BTOPUYHAS U TPETUYHAS CTPYKTypa OelIKOoB. XUMHU- OpUEHTHUPO-

YecKhe CBOICTBa OENKOB: THIPOJH3, JEHATypalus, Ka- BAaHHBIE TEO-

YECTBEHHbIE PEaKIIMK Ha OENKU peTHueckue
3a/1aHMUSL.
Tectupona-
HUE

IpakTuyeckune 3aHATUS 2

[TpakTueckass padora Nell. «CsoiicTBa azoToconep- Brinonnenue

JKAIIUX OPTAaHUYECKUX COCAMHEHUIN». MpaKTU4ie-

Habmronenue n onucanue AeMOHCTPALMOHHBIX OMBITOB: CKOI1 paboThI

JIeHaTypanusi OEJIKOB MPH HarpeBaHUU, IIBETHHIE pPEak-

IIUH OEJIKOB.

Pa3nes 7. BbICOKOMOJIEKYJISIDHBIE COCIMHECHUSI 5 4
Teopernueckoe o0yueHue 4 4

«CuHTe3, aHamu3 U KIacCHU(UKAILUs BHICOKOMOJICKYIISP-
HBIX COEIUHEHUIN)
OCHOBHbIE TOHATHUSI XMMHHU BBICOKOMOJIEKYJIIPHBIX CO-

IIpakTuxo-
OpHUEHTHPO-
BAHHBIE TEO-
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€AMHEHUI: MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTE- peThuecKue
IIEHb IOJMMEPH3ALMM, CPEIHSAd MOJIEKYJSIpHAs Macca. 3a/laHusl.
OcHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX CO- Tectuposa-
€AVHEHUHN — ITOJIMMEPHU3alus U MIOJTMKOHICHCALIMSL. HUE
OsznakomiieHre ¢ oOpas3aMu MPUPOJHBIX U UCKYCCTBEH-

HBIX BOJIOKOH, IJIACTMACC, Kay4yKOB: IIaCTMAcChl (110JIH-

STWJIEH, TOJMIIPONUIIEH, IOJIUBUHUIXIJIOPU, MOJUCTH-

pOJI); HaTYpaJIbHBI U CUHTETHYECKHE Kaydyyku (OyTamu-

€HOBBIH, XJIOPOIIPEHOBBIII U W30MPEHOBBIN); BOJOKHA

(HaTypaibHbI€ (XJIOIOK, LIEPCTh, HIENK), HCKYCCTBEHHBIE

(arreraTHOE BOJIOKHO, BHUCKO3a), CHHTETUYECKHE (KalpoH

Y JIaBCaH)

19. KonTponbnast | CTpykTypa U CBOMCTBA OpraHMYECKHUX BEUIECTB (MO pa3- KonTponbHas
pabora 4 nenam 5-7) pabota

Pa3pnen 8. Xumus B ObITY M IPOM3BOJACTBEHHOM 1eATEJIbHOCTH YeJIOBEKA

20. Tema 8.1. Teopernueckoe 00yueHmne [TpakTuko-
Opranunue- [TpaBuiia 3KOJIOTMYECKH II€1€CO00Pa3HOro MOBEJACHUS B OpPUEHTHUPO-
CKHE Belle- ObITY M TPYJOBOH [EATENBHOCTH B LEISAX COXPAaHEHMS BaHHBIE TEO-
CTBA B JKU3- CBOET0 3JI0POBbSI U OKPY)KAIOIIEH MPUPOAHON CpEIbl, peThueckue
HEZESTEIbHO- | ONIACHOCTh BO3JEHCTBHUS HA JKUBBIE OPraHU3MBI OpPTraHH- 3a/laHusl.
CTH YEJIOBEKA. | YECKUX BEILECTB OTIEIbHBIX KJIaccoB (YIJIEBOJOPOJIbI, Tectupona-
IIpounsson- COHUPTHI, (EHOJBI, XJOPOPraHUYECKHUe IMPOU3BOJHBIE, HUE
CTBO U IIpH- anbJeruibl U Ap.), MOKa3aTeab MpeleibHO JOIMYCTUMOMN
MEHEHHUE Op- | KOHLIEHTPALMH U €r0 UCIOJIb30BaHUE.

FaHUYECKUX buooprannueckue coeaunenus. IIpumenenune u 6uoso-
BELIECTB B rUYecKasl posb yrieBogoB. OKHUCIEHHE YIIIEBOJOB — HC-
MPOMBIIIJIEH- | TOYHUK SHEPTHM >KUBBIX opranu3moB. OOnactu mpume-
HOCTH HEHMsI aMUHOKUCIOT. [IpeBpaiieHust OenkoB MUIIK B Op-
ranu3Mme. buonornueckue pynkuuu Oenkos. buonornye-
ckue QyHKIUM XupoB. Posib opraHudeckoil Xxummuu B pe-
HIEHUH TPOOIJIeM MUIIEBON OE30MMaCHOCTH.
HyxnenHoBble KUCIOTBL: cocTaB U cTpoeHue. CTpoeHHe
HykieoTunoB. CoctaB HykinenHoBbiX kucior (JHK,
PHK). Ponb HyKJIEMHOBBIX KUCJIOT B KH3HEAEATEILHOCTH
OpPraHU3MOB.

21. Tema 8.2. Teopernueckoe o0yueHue ITpakTuko-
Xumuueckue | Pomb xuMum B 00€CTICUEHHH JKOJIOTMYECKOU, YHEPTeTH- OPUEHTHPO-
TEXHOJIOTUU 4eCKOil 1 MuIeBoi 0e30MacHOCTH, Pa3BUTHU METUIMHEI, BaHHBIE TEO-
B TIOBCEJHEB- | CO3JJaHUM HOBBIX MaTepuaoB (B 3aBUCUMOCTH OT BHJA peTHyecKue
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HOIt

u mpodeccu-
OHAJILHOU 1e-
STCIBHOCTH
YyejoBeKa

npo(heCcCHOHANFHOM NIeATETHHOCTH), HOBBIX HCTOYHUKOB
SHepruM (aJbTepHATUBHBIE UCTOYHUKH dHEepruu). [loHs-
THE O HAay4YHBIX METOJAX MO3HAHMUS BELIECTB U XHUMHYE-
ckux peakiuii. [IpencraBiaeHuss o0 0O0mMMX HAYYHBIX
MPUHLMUNAX T[POMBILIUIEHHOIO ITOJMYYEHHS! BaXKHEUILNX
BEIECTB (Ha MPHUMEpPAxX MPOU3BOJICTBA aMMHaKa, CEPHON
KHCJIOTBI, METAHOJIA).

UYenoBek B MHUpPE BEHIECTB, MATEPUATIOB M XUMHYECKHX
peakiuii: XuMHUsT U 370pPOBbE UEJOBEKa: IMpaBuia Oe3-
ONACHOI'0 HCMOJIb30BAHUS JICKAPCTBEHHBIX IMPENapaToB,
OBITOBOM XMMHH B IOBCEIHEBHOM >KM3HHU. brpiTOBas Xxu-
MHUYECKas rpaMOTHOCTb

3aJ1aHus.
Tectuposa-
HHUC

IMoaroroBka W mMpoBeeHNe MPOMEKYTOYHOI aTTecTanMd B (popMe YCTHOTO 9

IK3aMeHa

Hroro 3a 2 cemecTp 78 46 15 8
Bcero: 138
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Paspnen S. IlepeyeHb OCHOBHOI W NONOJHUTEIbHOM y4eOHOI
00X0AMMO¥ 1JIs1 0CBOCHMS IMCUMILINHBI

JUTEpaTypbl, He-

No Aemop Ha3zeanue ocnognoit | Bvixoouwvie oan- |  Konuuecmeo
n/n YueoHou u 0ononnu- Hble IKIEMNIAPOE 8
menvHou Tumepamy- ouonuomeke
Pbl, HEOOXO0UMOUL 01 JATI'YHX/aopec
0C60CHUA OUCUUNTIUHBL docmyna
l. Ocnosenas yueonaa numepamypa
1. | Tynukun E.N. Xumus. B 2 4. Yacts 1. | MockBa: U3na- | https://urait.ru/b
OOmass u HeopraHude- | TEILCTBO c0de/491662
ckas xumus: ydeOHuk | FOpaiit, 2022.
st cpeadero mpodec- | — 385 c.
CHOHAJIBHOTO ~ 00pa3o-
BaHMUSI.
2. | Tynukun E.N. Xumus. B 2 4. Yacts 2. | Mocksa: MW3pna- | https://urait.ru/b
Opranudeckasl XUMHUS: | TEIILCTBO code/491663
yueOHuK s cpeaero | FOpaiit, 2022.
PO EeCCUOHATIBEHOTO — 197 c.
o0pa3oBaHus.
Il. Jononnumenvnan numepamypa
A) /lononnumenvnan yueonasa aumepamypa
3. | l'arimykoma H.I'. Xumus B cTpomTensb- | MockBa: M3ma- | https://urait.ru/b
CTBE: y4eOHOE ITOCOOHE | TEIBCTBO code/473922
st cpennero mpodec- | FOpaiir,  2021.
CHOHAJIBHOTO ~ 00pazo- | — 256 c.
BaHMUSI.
4. | Huxkonsckuii A.B. Xumus:  yueOHMK | | MockBa: WM3ma- | https://urait.ru/b
NPAKTUKYM JUIS CPEIHE- | TEIbCTBO code/471399
ro npodeccuonanbHoro | FOpaiit, 2021.
o0pa3oBaHus. — 507 c.

b) Oguuyuanvuvie uzoanusn: coOOpHuKU 3aKOHOOAM EJILHBIX AKM OB, HOPMAMUBHO-

npagoevix 0OKyMeHmos u Kkooexcos P@

5. | Korcrurynus Poccuiickoit deneparuu -
http://www.consultant.ru/document/cons_doc LAW_28399/.
B) Ilepuoouueckue uzoanus
6. | XKypnan «Xumus B mkosae». Www.hvsh.ru,
7. | XKypHan «XuMus ¥ )KU3HBY». WWW.Ni].ru.
8. | Meroauueckas razera «IlepBoe ceHTIOps». Www.1september.ru.
/1) Cnpasouno-ouonuozpagpuueckas rumepamypa
9. | CipaBOYHMK MO XUMHH JIJISl MKOJBHUKOB. TabJinila aTOMHBIX CBOMCTB XMMHYECKUX

AJIEMEHTOB. DJIEKTpOHHBIN BapuanT Tabnuipsl .M. MenneneeBa. Kpatkuit xumuue-
CKMii cioBapb. Tabnuila pacTBOPUMOCTH KHCJIOT, Ieiouell U ocHoBaHMWi. buorpa-
¢ur  U3BECTHBIX XUMHKOB. TpuBHAIbHBIE Ha3BaHHWS HEKOTOPBHIX BEIIECTB.
http://www.chemworld.narod.ru/referance.html.

Paznen 6. Ilepeuenn pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHHUKALIMOHHOM Ce-
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http://www.hij.ru/
http://www.1september.ru/
http://www.chemworld.narod.ru/referance.html

T! ""UHTepHeT", HEOOXOAUMBIX /1JI51 OCBOCHUS TUCUHUILIMHBI

JI71st OCBOGHMS TUCHUIUIMHBI « XUMUS» MOTYT OBITh HCIIOJIb30BAHbI MaTepUabl Clie-
nyromux MHTepHeT-caiToB:

— @enepanbHbIil LEHTP uH(OPMAIIMOHHO-00pa30BaTEIbHbBIX pECYPCOB.
http://fcior.edu.ru/

— Wudopmanmonnas cucrema «EIWHOE OKHO JocTyna K 00pa3oBaTelbHBIM
pecypcamy. - http://window.edu.ru/

— Enunas xomiekiuss nudpoBBIX 00pa3oBaTeldbHBIX pecypcoB. http://school-
collection.edu.ru/

— Hayuynas  osnektponnas  Oubmmuorexka  (HOB). http://www.elibrary.ru
KubepJlenunka. http://cyberleninka.ru/

— Tpenaxep "O6mnako 3Hanuii". https://oblakoz.ru/

— OO6pa3oBatenbHas OHIalH-TIaTPopma «Yuu. py» https://uchi.ru/

— DNeKTpOHHbIE YUeOHbIE MaTepUabl AJI YUUTENEeH U IKOIbHUKOB OT «1C.Ypok»
https://urok.1c.ru/.

— @enepanbHas TrocyJapcTBeHHas HHPOpMalMOHHAsA cucTeMa «Mosi TIKoJia»
https://myschool.edu.ru/.

Pazgen 7. IlepeyeHb JIHIEH3MOHHOTO NMPOrPaMMHOI0 o0ecneveHnusi, HH(popma-
HMOHHBIX CIIPABOYHBIX CHCTEM M NMPO(eCCHOHATBbHBIX 023 JaHHBIX

7.1. Heo0xoaumplii KOMIUIEKT JJMLIEH3MOHHOIO MPOrPaMMHOI0 o0ecreyeHust

1. Windows 10

2. Microsoft Office Professional
3. Adobe Acrobat Reader DC

4. VLC Media player

5. 7-zip

7.2. IlepeveHb HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

— CnpaBounast mpaBoBas cucrema «Koncynbrant [Taroc» http://www.consultant.ru/.

7.3. Ilepeyennb npodeccnoHaNbLHBIX 023 JaHHbIX

OTKpBITHIN OaHK TeCcTOBBIX 3ananuii https://ege.fipi.ru

Paznen 8. Onucanue marepuaJIbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM /I
ocyliecTBJIeHHs 00Pa30BaTeJbHOI0 Mpolecca Mo AUCHUIIUHE

s mpenogaBaHusl TUCUHUILIAHBI « XUMUS» UCIIOJIB3YIOTCS CICAYIOUIME CIEUAATb-
HbIC TOMEIICHUS

VYuebHas ayauTopus sl MPOBEJACHUS JICKITUH, TPAKTUYECKUX 3aHATUMN, TPYIIIOBHIX
Y UHJIVMBUAYAIbHBIX KOHCYJbTALMM, TEKYLIEr0 KOHTPOJISI U MPOMEKYTOYHON aATTECTALNU
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(367008, Pecmybnuka Jlarectan, r.0. ropoa Maxaukana, BH.p-H KupoBckuii paiion, r. Ma-
xaukana, yi. [aiinapa ['apkxuesa, 31. 200, 1ataxk, nomemnienue 9, ayauropus 1.9)

IlepeyeHb OCHOBHOTO 00OPYI0BAHUS:

Kommiekt yaeOHoM Mebeu.

Jlocka mesoBasl.

Ha0op neMoHCTPAIIMOHHOTO 000PYIOBAHMS: IPOEKTOP, IEPCOHATBHBIN KOMITbIO-
TE€p C JOCTYNOM K ceTH VMHTepHeT M KOpPIOPATHUBHON CETH YHHUBEPCHUTETA, AJIEKTPOHHO-
OMOIMOTEUHOM CHUCTEME «YHUBEpCUTETCKAs oubMoTexa ONLINE»
(https://biblioclub.ru),3nexTpoHHO-O0MOIMOTEUHOM CHUCTEME «DBC FOpaiiT»
(https://urait.ru/), smekrporHo-oubIMOTEUHON cucteme «Jlamby (https://e.lanbook.com/).,
aKyCTHUYeCKas CUCTEMA.

Ha0op y4eOHO—HarIsAHBIX OCOOMIi:

KoMriekT HarnsiAHbIX MaTepuanoB (OaHHEpHI, IUIAKAThI);

KOMITIIEKT 3JIEKTPOHHBIX WILTIOCTPATUBHBIX MAaTEPHAIOB IO JUCITUIUIHHE (TIpe3eH-
Talluu, BUJICOPOITUKH).

Jlabopatopusi xumuu: (367008, Pecrybnmuka Jlarecran, r.o. ropon Maxaukana,
BH.p-H KupoBckuii paiion, r. Maxaukana, yn. ['alinapa I'amkueBa, 31. 200, 1sTax, mome-
nieHue 9, aynuropus 1.9)

IlepeyeHb OCHOBHOTO 00OPY/I0BAHMS:

Kommnekt yueOHol Mmebenu

Jlocka MesoBast

HaGop neMoHCTpalimoHHOTO 000PY10BAHUS:

MIPOEKTOP, MEPCOHAIBLHBIA KOMIIBIOTEP C JOCTYNOM K ceTh MHTepHET u Kopropa-
TuBHOW cetu yHuBepcurera, ObBC «YuuBepcuterckas Oubnuoreka ONLINE»
(www.biblioclub.ru), 9bC «3BC HOpaiit» (WwWw.Urait.ru), akycTudeckas cuctema,

Habop nemMoHCTpalimoHHOTO 00OpY0BaHUs: ammapar JJis TUCTULISIUN BOJbI, BeE-
Chl Y4eOHBIC C pa3HOBECAMH, HATPEBATEIN JEMOHCTPAIMOHHBIC, KA( CYIIUIbHBIN, MIAT-
Ka dJIEKTpUYECKas, CIUPTOBKA J1abopaTtopHasi, HAOOp MO AIEKTPOXUMUU JTEMOHCTPAIUOH-
HBIM, anmapatr Kunma, razoMmeTp, BOpOHKa JEIUTENbHAs, anmapar JJis MOJy4YeHus rasa,
HarpeBatenb npooupok HITDII, GropeTka 25 Mil., XOJOIUIBHUK C TIPSIMOM TPYOKOH, KOM-
IJIEKT TPYOOK COENMHUTENBHBIX, MINATETH, JOXKKH (haphopoBbie, HAOOP CTEKISTHHBIX TPY-
00K, mITaTUB Ja0OPATOPHBIM KOMOMHUPOBAHHBIN, IMTATUB JJIs IEMOHCTPAIIMOHHBIX TIPO-
OMPOK, JOXKKH JIJIsl COKMTaHUs BEIIEeCTB, cTynka (apdopoBas ¢ mecTukom, HaOOP MOCYAbI
JUIS. PEaKTUBOB, IITAaTUB JJIsi MMPOOMPOK, BOPOHKA MPOCTasi KOHycOOOpa3Has, MPOOUPKH,
KOJIOBI KOHHUYECKHE, KOJObI MJIOCKOJOHHBIC, KOJIOBI MEpHbIE, HAOOp MOCYAbl U MPHUHAJ-
JIeKHOCTEN 1 paboThl ¢ MajbiMu KonuecTBaMu BetecTB (HIIM), ctakan XUMHYECKUIA,
Yany KpUCTAJUIM3allMOHHbIe, Yamika (apdopoBas BweIMapuTeNbHAsA, IUIUHIAP HU3MEPHU-
TEJbHBIN, KOMIUIEKT apeoMETPOB, KOMIUIEKT JaOOpaTOPHBIX TEPMOMETPOB, JIOKKA IJIS
CKUTAHUS BEIIECTB, KaleJIbHUIIA, aJICOPOIMOHHAs KOJIOHKA. KOMITIEKT 2JIEKTPOHHBIX HJI-
JIOCTPATUBHBIX MAaTEPUAJIOB MO yueOHOMY MpeaMeTy (TPEe3eHTalluN, BUICOPOITHKH).

[lepedeHp HCIOTBL3YEMOTO TPOTPAMMHOTO O0ECTICYSHUSI:

1.Windows 10

2.Microsoft Office Professional

3.Adobe Acrobat Reader DC
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4.VLC Media player

5.7-zi

— MOMEILEHHE JIJIs1 caMoCTosTeNbHOM padoThl (367008, Pecniybnuka Jlarecran, r.o.
ropos Maxaukana, BH. p-H KupoBckuii paiion, r. Maxaukana, yi. ['aiinapa ['amxueBa, 3.
200, 3 stax, nomernieHue Ne 8).

Ilepeuenv ochoenozo obopyoosanus:

[TepcoHanbHbIe KOMIBIOTEPHI C JOCTYIOM K ceTH MHTEpHET U B 3JIEKTPOHHYIO MH-
dhopmalmoHHO-00pa3oBaTebHyI0 cpeny - 10 e.

Ilepeuensv ucnonbvzyemozo npozpammHozo obecneyeHus:

1. Windows 10

2. Microsoft Office Professional

3. Adobe Acrobat Reader DC

4. VLC Media player

5.7-zip

Pa3znen 9. O6pa3oBaTe/ibHbIe TEXHOJOTHHU

TexHOI0OrM MHTEHCHMBHOIO0 OOy4YEHHsI - OpPraHHM3alUs YCKOPEHHOIO YCBOCHMSI
3HaHUU U POPMHUPOBAHUS HEOOXOIUMBIX HAaBBIKOB U YMEHHUI Yepe3 COBOKYIHOCTh CIEIU-
aJIbHBIM 00pa3oM OpPraHM30BAHHBIX KOJUIEKTHUBHBIX y4€OHO-IIO3HABATENIbHbBIX JIEWCTBUH,
CBSI3aHHBIX C MOOMJIM3AIEN BO3MOKHOCTEN KOJUIEKTHBA, JJUYHOCTU KaXKJI0r0 o0yyarole-
rocst 1 3(HEKTUBHBIM UX HCIOJIb30BAHUEM B KOHLIEHTPUPOBAHHO MPOTEKAIOIIEM YUeOHOM
rpouecce

TexHos0rus pa3BUTHs KPUTHYECKOI0 MBIIIVICHUS] - METOJbl U MIPUEMBI, OPUEH-
TUPOBaHHbIE Ha ()OPMHUPOBAHHE HABBIKOB MBICIMTENIBHON palbOThl (MJIAHUPOBAHUE, MPO-
THO3UPOBAHKE, CAMOOLIEHKA, CAMOPETYJISLKA), TPEOYIOIUXCS ISl pean3aluu KU3Heaes-
TEJILHOCTH JIFOOOT0 MHINBU/IA.

TexH010rusl MPOEKTHOM AeATEJIbHOCTH - JUYHOCTHO OPUEHTUPOBAHHASA TEXHOJIO-
T'Hsl, CIIOCOO OpPraHM3allMKd CaMOCTOSITENIBHON JEATEIbHOCTH OOYy4aroluXcs, HalpaBlICH-
HBII Ha pellleHre 3a/1a4u y9eOHOro MpoekTa. To ecTh, TEXHOJIOTHS IPOSKTHON JIeATeIbHO-
CTH, B IIEPBYIO OUYEPEb, OPUEHTUPOBAHA HA JIUYHOCTH, 3aBUCUT OT €€ XapaKTepa U HAKOII-
JICHHOT'O paHHEe OIbITa U MPEANoJaraeT caMOCTOATEIbHYIO paboTy Ha/l TEOPETUUECKUM U
TBOPYECKUM IIPOEKTOM

Kejic-TexHO10TUsl - MHTEPAKTHBHAs TEXHOJOTUS OOydeHHUs, HamlpaBiieHHas Ha
(dbopmupoBaHue y 00ydarOIMXca 3HAaHUN, YMEHHUM, TUYHOCTHBIX Ka4eCTB Ha OCHOBE aHa-
JU3a M PelIeHUs] peaibHOW WM CMOJEIMPOBAHHOM MPOOJEMHON CUTyallud B KOHTEKCTE
npodeCCUOHAIBHON JIeITeIbHOCTH, MPEJICTABICHHOM B BUJIE Kelica

Nupopmanuonno - kommyHukanuoHubie TexHosorun (MKT) - coBOKynmHOCTb
METOJI0B, MPOLECCOB U MPOTPAMMHO-TEXHUUYECKUX CPEICTB, UHTETPUPOBAHHBIX C IIENBIO
coopa, 00pabOTKH, XpaHEHHS, PACHPOCTPAHCHMS, OTOOpPAKEHUS U MCIOJIb30BAHUSI MH-
dopmarmn. UKT BKIIIOYAIOT pa3idyHble MPOrpaMMHO-AIapaTHbIe CPEACTBA M YCTPOii-
CTBa, (YHKIIMOHUPYIOLIKE Ha Oa3e KOMIBIOTEPHON TEXHUKH, a TAK)XKE COBPEMEHHBIE CPEJI-
CTBa M CHUCTEMBI HH(POPMAIMOHHOTO 00MEHa, obecrieunBaromue coop, HaKOIUICHHUE, Xpa-
HEHHE, MPOIYyLIMPOBAHKE U Niepeaady HHPOpMaLUN»

TexHosnoruss padoTbl B MaJIbIX I'PYNNAX - MEJAaroruyeckas TeXHOJIOTHs ocoloe
HaIpaBIIEHUE, KOTOPOE CBSI3aHO C OpraHu3anuel o0yueHus: o0y4yarouxcs B COCTaBe Ma-
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JBIX y4eOHBIX TpymI (Kak mpaBuio, mo 3—35 yenoBek). OOydeHue B COTPYAHUYECTBE -
COBMECTHOE (I10JIeIEHHOE, paclpeaesieHHoe) o0yueHue, B pe3ysibTaTe KOTOporo ooyydaro-
muyecs: paboTaloT BMECTE, KOJUIEKTUBHO KOHCTPYUPYS, IPOAYLHPYS HOBbIE 3HAHUS, a HE
HOTpeOIIsAs UX B y’KE TOTOBOM BUJIE

HrpoBbie TEXHOJOTHH - COBOKYITHOCTh Pa3HOOOPA3HBIX METOJIOB, CPEIACTB U MPHU-
€MOB OpTaHU3allMH MEeAaroruueckoro mporecca B ¢GopMe pasiInyHbIX MeIarormyecKux
urp. Mcnonb30BaHue UTPOBHIX TEXHOJOTHH B 00pa30oBaHUU CIIOCOOCTBYET PACIIMPEHHUIO
KpYrosopa o0y4aroImuxcs, pa3BUTHIO TI03HABATEIbHON aKTUBHOCTH, (POPMUPOBAHHIO pa3-
HOOOpa3HBIX YMEHHUI M HABBIKOB MPAKTUYECKON NEATENBHOCTH, a TaKkxke ABIseTcs dpdek-
TUBHBIM CPEJICTBOM MOTHBAIIMH M CTUMYJIHPOBAHUS 00YyJaIOMIUXCS HA 00y4YeHHE, TaK KaK
co3/1aeTcs OJaronpusITHAs U paloCTHAsE aTMocdepa.
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JIner akryanuzanum padoyeil mporpaMMbl TUCHUILIMHBI « XHMHUD)

Pabouast mporpaMmMa JUCHUIUIMHBI IEPECMOTPEHA,

oOcy>kJeHa 1 0100peHa Ha 3aceilaHnu Kadeapbl

[IpoToxon OT « » 20 1. Ne

3aB. xadenpoii

PaGouast mporpaMma JUCHUTUIMHBI IEPECMOTPEHA,

oOcyxeHa 1 ogo0peHa Ha 3aceaHuu Kadeapsl

[IpoToKOM OT « » 20 1. Ne

3aB. xadenpoii

Pabouast mporpaMmMa JUCIUTUIMHBI IEPECMOTPEHA,

oOcyx/ieHa 1 0100peHa Ha 3aceJaHuu Kadeapsbl

[IpoTokon OT « » 20 1. Ne

3aB. xadenpoit
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