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1. OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI
OBPA3OBATEJIbHOW JUCIHUAILIMHBI OYIL.07 XUMUA

1.1. MecTOo TUCHUIIMHBI B CTPYKTYPe OCHOBHOI NpodecCHOHATBHOMH 00pa30BaTeIbHOM

NMPOrpamMMbl

OO6meoOpa3oBaTenibHasg  JUCHUIUIMHA «XHUMHs» U3ydaeTcs Ha 0a30BOM YpOBHE B
00111e00pa30BaTEIbHOM IHKJIE YYEOHOTrO IJIaHa OCHOBHOW Mpo¢eCcCHOHAIBHON 00pa3oBaTEIbHOM
nporpammsel B cootBeTcTBUU ¢ PI'OC mo cnenumansaoctr 09.02.07 MHbOpMaIMOHHBIE CUCTEMBI U
nporpammupoBanue, 35.02.12 CagoBo-napkoBoe H JIaHIMa(THOE CTPOUTEIHCTBO

[Tpu peanuzamuu pabodyeii mporpaMmmsl 001e00pazoBaTenbHol yueoHoi qucuumumael OYI1.07
«XHUMHS» MOTYT OBITh HCIOJB30BaHBI Pa3IMYHbIE 0OpPA30BATEIIbHBIC TEXHOJOTHH, B TOM YHCIIE
AJIEMEHTHI TUCTAHIIMOHHBIX 00PAa30BATEIbHBIX TEXHOJIOTHUI, JIEKTPOHHOTO O0yUEHUSI.

1.2. Heab ¥ muiaHupyemble pe3yJbTAThl 0CBOEHHS JUCUMILIIUHbI:

1.2.1. leanb 061e00pa3oBaTeIbLHON JUCHUTLIMHBI

®opMupoBaHUE y CTYIEHTOB MPEJCTABICHUS O XUMHUYECKOW COCTABISIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MUpa KaK OCHOBBI NPUHSATHS PEIICHUW B JKU3HCHHBIX U IMPOHM3BOJCTBEHHBIX
CUTYaIlUsX, OTBETCTBEHHOI'O MTOBEICHUS B IPUPOIHOM cpeie.

3amaun JUCHUTIIINHBI:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XHUMHUYECKUX MPOIECCOB H
ABJICHUM B OKpYXalolled cpene, LEJIOCTHOW HAayYyHOM KApTUHBI MHpPA, B3aUMOCBA3U H
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATH (POPMYSBI HEOPraHWYECKHX M OPraHMYECKUX BEUIECTB,
YpaBHEHUS XHUMHUECKHUX pEaKUUl, OOBICHATH HUX CMBICI, HMHTEPIPETUPOBATH PE3YyIbTAaThl
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM MPOBEACHUS MPOCTEHIINX XHUMHUYECKUX HKCIEPUMEHTAIbHBIX
UCCJIEJOBAaHUM ¢ COOJIIO/IEHUEM NTpaBUil O€30IaCHOIO OOpaleHMsl ¢ BEIIECTBAMU U Ja0OPATOPHBIM
o0opynoBaHuEM;

4) pa3BUTh yMEHHS HCIOJIb30BaTh MHGOPMAIMIO XMMHUYECKOTO XapakTepa U3 Pa3IUyHBIX
HMCTOYHHKOB;

5) chopMupoBaTh YMEHMSI IPOTHO3UPOBATH MOCIEACTBHS CBOEH JAESITEIbHOCTH U XMMHUECKUX
MPUPOIHBIX, OBITOBBIX U TPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopmMHupoBaTh NOHUMaHUE 3HAYUMOCTH JTOCTHXKEHUN XMMHUYECKON HAyKH M TEXHOJOTHMH
JUTSL pa3BUTHS COIIMATILHOM U TPOU3BOJICTBEHHOMU cep.

1.2.2. Ilnanupyembie pe3yabTaTbl 0CBOEHHs 00111€00pa30BaATEeIbHON JMCUMILIUHBI B
coorBeTcTBUH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO. Ocoboe 3HaYCHUE TUCITUTUIMHA
uMeeT Npu GOPMHUPOBAHUH U PA3BUTHH OOITUX KOMIIETSHITUI



Kon n

Ilnanupyemble pe3yJbTaThl OCBOCHUSI M CIUIITTHHBI

HAaHMEHOBaHHe
dopMupyemMbIX O6umue! JuCuMIIHHAPHbIE?
KOMIIEeTeHI[H I
OK 01. B yacTu Tpy10BOr0 BOCHUTAHUS: - BJIaJICTh CUCTEMON XUMHUYCCKHUX 3HAHWH, KOTOpas BKIIOYACT: OCHOBOITOJIATAIOIINE
Bri0oupath - TOTOBHOCTH K TPYyIy, OCO3HAaHHE IIEHHOCTH | MOHSTHS (XMMHUYCCKHUH 3JIEMCHT, aTOM, 3JIEKTpOHHas 000J04YKa aToma, s-, p-, d-
CII0COOBI MacTepCcTBa, TPYIOTI00HE; 3JIEKTPOHHBIE opOuTanmm aTOMOB, HOH, MOJIEKYIIa, BaJIEHTHOCTD,
pelieHus 3a1a4 - TOTOBHOCTH K AKTHBHOM JIEATEILHOCTH | AJIEKTPOOTPUIIATEIILHOCTh, CTEICHb OKUCJICHUS, XWMHUYECKas CBs3b, MOJIb,
MpoecCHOHANb | TEXHOJOTMYECKOW W COIMANBLHOM HANpaBICHHOCTH, | MOJISIPHAS Macca, MOJSPHBIA 00beM, VYINIEPOAHBIA CKeleT, (QYHKIMOHATbHAS
HOI CMOCOOHOCTh ~ WHHUIIMUPOBATh,  IUIAHHPOBATh W | TPYINA, pPAagUKall, W30MEpHUs, H30MEphbl, TOMOJIOTHUECKUI psJI, TOMOJIOTH,
JEATEIHbHOCTH CaMOCTOSITEILHO BBIMOJIHAT TAKYIO JICATEILHOCTD; YIJICBOJIOPONBI, KHUCIOPOA- U a30TCOACPXKAIINE COCAMHCHUS, OHOJOTHUYCCKU
MPUMEHUTENIBHO | - UHTEPEC K PA3IUYHBIM chepaM MpoQecCHOHATLHON | aKTUBHBIC BEIISCTBA (YIJICBOJIBI, XKHUPHI, OCJIKH), MOHOMED, MOJUMED, CTPYKTYPHOE
K Pa3uYHBIM JIEATETHHOCTH, 3BCHO, BBICOKOMOJICKYIISIPHBIC COCIWHCHHUS, KPHCTAIUIMYECKAs pPelIeTKa, THITbI
KOHTEKCTaM OBiaageHue YHHBEpPCAJIbHBIMH Y4eOHBIMHU | XUMHUECKUX peakiui (OKHCITUTETLHO-BOCCTAHOBUTEIIbHBIE, 9K30-U
NMO3HABATEJILHBIMH HeHCTBHSAIMH: SHJOTEPMUYECKHE, pEaKIMd HOHHOrO oOMeHa), pPacTBOP, SJICKTPOJIUTHI,

a) 0a30Bble JJOrHYecKHe AeiicTBHS .
- CaMOCTOATENBHO (hOPMYINPOBATH U aKTyalIM3UPOBAThH
po0JieMy, pacCMaTpPHUBATh €€ BCECTOPOHHE;

- YCTaHaBJINBATb CyHICCTBCHHBIﬁ IIPU3HAK )5010%0
OCHOBaHMS JUIS CpaBHEHHs, KJIACCUPHUKALUK U
0000111eHHST;

- ONpemeNaTh [edd  JEATENBHOCTH,  3a/1aBaTh

napaMeTpbl U KPUTEPUU UX TOCTHXKECHHUSI,
- BBUBIATh 3aKOHOMEPHOCTH U HPOTUBOPEYUS B
paCCManI/IBaeMBIX SIBJICHUAX

- BHOCHUTb KOPPEKTUBBI B JESITEIbHOCTh, OLEHUBATH
COOTBETCTBHE PE3YyJIbTATOB LIENSM, OLEHUBAaTh PHUCKHU
MOCJEICTBUHN IEATCILHOCTH;

- paSBI/IBaTB eraTI/IBHOG MBIIIJIICHUC HpI/I peHIeHI/II/I
KU3HEHHBIX MTPOOIIEM

0) 0a30BbIE HCCIEN0BATEIbCKHE TeHCTBUA:

HEDJIEKTPOIUTHI, DIIEKTPOJIUTAYECKAS TUCCOIHAINS, OKACIUTEIh, BOCCTAHOBUTENbD,
CKOPOCTh XWMHUYECKOH peaKInd, XUMHUYECKOE PABHOBECHE), TEOPUH H 3aKOHBI
(Teopuss XUMHUYECKOTO CTpOEHUS opraHudeckux BemectB A.M. bytneposa, Teopus
3JIEKTPOJIUTUYECKON JMccouuanuu, nepuoanyeckuit 3akod J[.M. Menneneesa,
3aKOH COXPAaHEHWS MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3BIK XUMHH,
(dakTojornyeckue CBEJCHUS O CBOWCTBAaX, COCTaBe, MOJYYECHHH M OE30MaCHOM
HMCHOJb30BAHUN BaXKHEHIIIMX HCOPraHUYCCKUX W OPraHnv4eCKUX BEIIECCTB B 6LITy u
MIPAKTHUYECKOH JIeATEIbHOCTH Y€JI0BEKa,

- YMETh BBISABIATH XapaKTepHbIE MPU3HAKH U B3aWMOCBS3b M3YYECHHBIX IMOHSATHH,
NOPUMCHATL COOTBETCTBYIOIUC IIOHATUA IIPpU OIMCAHWU CTPOCHHUA U CBOIICTB
HEOPTaHWYECKUX W OPraHWYeCKHX BEIIECTB W WX NPEBpAIlCHUN; BBISABIATH
B3aMIMOCBSI3pb XMMUYECKUX 3HAHWA C MOHATHAMH W TIPEACTABICHUSIMH APYTHX
€CTCCTBCHHOHAYYHBIX IMTPEAMETOB;

- YMCTh UCIIOJIb30BaTh HAMMCHOBAHUA XUMHWYCCKUX COC}J;I/IHGHI/Iﬁ MCXKAYHApPOAHOI'O
COI03a TEOPETHUYECKON U MPUKIAJHON XUMHUM U TPUBUAJIbHBIE HA3BAHUS BAXKHEUILIUX
BellecTB (ITUIICH, alleTHJICH, TIUIEepHH, (eHoI, GopMalibIern]l, YKCyCHasl KUCIIOTa,

! Yka3piBarOTCS TMUHOCTHEIE M MeTanpeaMeTHEIe pe3ynbratsl 13 PIOC COO (B mocneaneii pexaximu ot 12.08.2022) B 0TrIaroasHoi Gopme, (opMUpyeMbie
0011e00pa30BaTEILHON AUCITUTLTHHON

I[I/ICIII/IHJ'H/IHapHHe (HpeﬂMeTHLIC) PE3YyJIbTAaThl YKa3bIBAOTCA B COOTBETCTBUU C MGTOL[HKOﬁ npenoaaBaHusd JUCHUIIIIUHBI




- BJAJCTh HAaBBIKAMHU YYE€OHO-UCCIIEIOBATEIBCKON H
MPOCKTHON JIeATENHbHOCTH, HABBIKAMH pa3peIICHUs
po0em;

- BBIBJSITH NPUYUHHO-CICACTBCHHBIC CBS3M U
aKTyaJIU3UpOBaTh 3ajady, BBIABUTATh THIIOTE3Y €€
pellieHus, HaXOJUTh apryMEHTHI JJIsl JIOKAa3aTelnbCTBa
CBOMX YTBEPIKJICHUH, 331aBaTh MapaMeTPbl U KPUTEPHUU

pelieHus;
- aHAJM3UPOBATh MOJIYUYECHHBIE B XOJ€ PEIICHUS 3a7a4u
pe3yibTaThl, KPUTHYIECKU OLICHUBATh ux
JIOCTOBEPHOCTb, MPOTHO3UPOBATh W3MEHEHHE B HOBBIX
YCIIOBHSX;

- YMeTh TEPEHOCHTh 3HAHUS B IIO3HABATEIBHYIO H
MPAaKTUIECKYI0 001aCTH KU3HEAESTEIbHOCTH;
- YMETb HHTETPUPOBATH  3HAHUSI U3

MpeIMETHBIX 00JIacTel;

- BBIIBUTATh HOBBIE WJIEH, NpEJIaraTb OpUTHHAIBHBIC
TOJAXObI U PELICHUS;

- CIIOCOOHOCTP WX MCIOJIB30BAaHMS B TO3HABATEIEHON 1
COIMAIEHOM MTPAKTHKE

pa3HbIX

[JIMIWH, YTapHBIA Tra3, YIJIEKHUCIbId ra3, aMMHak, TalieHas W3BECTb, HETaIleHas
W3BECTb, MHUTHEBAasg CONA W JPYTUX), COCTaBIATH (DOPMYIIBI HEOPTaHWYECKUX W
OpPTaHWYECKUX BEIIECTB, YPABHEHUS] XMMHUYECKAX PEAKIIHiA, OOBIACHATH UX CMBICI;
MOATBEPKIATh XapaKTepHble XMMHUUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOLIUMU
SKCIEPUMEHTAMHU U 3aMHUCSIMH YPAaBHECHUN XUMHUUECKUX PEAKIIUL;

- yYMeTh YCTaHABIMBATHb IPHUHAJIEKHOCTh HW3YYCHHBIX HEOPTaHWYECKUX U
OpraHUYECKUX BELIECTB K OMNPEICICHHBIM KjlaccaM M TpynnaMm COCAMHEHHM,
XapakTEepU30BaTh MX COCTaB U BaXXHCHIIME CBOWCTBA;, OMNPEACTATh BHUJBI
XUMHYECKUX CBsi3el (KOBaJlleHTHas, MOHHAs, METaJUTHIecKas, BOIOPOIHAS), THUIIBI
KPUCTAIUTMYECKUX PEIIETOK BEIECTB; KIACCUPHUIIPOBATh XUMHUECKHE PEAKIINH;

- chopMupoBaTH MIPEJCTaBIICHUS: 0 XUMHYECKOHN COCTaBIISIFOLIEN
€CTEeCTBEHHOHAYYHOH KapTHHBI MHUPA, PO XMMHU B ITIO3HAHUU SBICHUI MPHUPOIBL,
B (opMHpOBaHMHM MBIIUICHUS W KyIbTYpHl JHYHOCTH, €€ (QYHKINOHAIBHOU
T'paMOTHOCTH, H€O6XOILI/IMOI71 IJId pCHICHUA MPAKTUYCCKUX 3aJa4 U 3KOJOTHYCCKU
000CHOBAaHHOTO OTHOIIECHHS K CBOEMY 3JI0POBBIO M IIPUPOAHOM CPEE;

- yMeTh MPOBOAWUTH pacyeThl IO XUMHUYECKHM (opMylaM U ypaBHEHUSM
XUMHYECKUX peaxiuit c HCTIONTb30BaHIEM (m3nIecKux BEJIMYWH,
XapaKTepU3YIOUIMX BEHIECTBA C KOJIUYECTBCHHOW CTOPOHBL: Macchl, 00beMa
(HOpMarbHBIE YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; HCIIOIB30BAaTh CHCTEMHBIE
XUMHUYECKAE 3HAHUS I TPHHATHS PEIIeHHHd B KOHKPETHBIX KU3HEHHBIX
CUTyaluAX, CBA3AaHHBIX C BEIIECTBAMU U UX NPUMCHCHUEM

OK 02.
Hcnonb3oBaTh
COBpPEMEHHBIE
cpencrtsa
MIONCKa, aHAJIN3a
u
WHTEPIpETAIUH
WHPOPMAIIUH U
WHPOPMALTHOHH
bI€ TEXHOJIOTHU
JUTSL BBITIOJTHEHUS
3aj1a4
npodeccuoHanb
HOI
JeSITeNbHOCTH

B 001acTH 1IEHHOCTH HAYYHOT'0 MO3HAHUSL:

- c(hopMHUPOBaHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HayKH M OOIIECTBEHHOW MPAaKTHKH, OCHOBAHHOTO Ha
Maiore  KyJIbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B MOJUKYJIbTYPHOM MHUPE;

- COBEpPIICHCTBOBAHUE $3BIKOBOM W YHUTATEIbCKOU
KyJbTYphl Kak CpEJCTBA B3aUMOJCHUCTBUS MEXKITY
JIFOABMH U MMO3HAHUA MUPA;

- OCO3HaHME IIEHHOCTH HAYYHOH [eATeIbHOCTH,
TOTOBHOCTh OCYIIIECTBIISITH MIPOEKTHYIO u
HCCIEAOBATENBCKYIO0 ACSITENIbHOCTh MHJMBUIIYAIBHO U
B TPYIIIIE;

OBananenue YHHBepCaIbHbIMH Y4eOHBIMHI

NM03HABATEIbHbIMH AefiCTBUSAIMM:
B) padoTa ¢ HHpopManmeii:

- YyMeTh IUTAHMPOBATH M BBINONHATHP XUMHUYECKUU IKCIEPUMEHT (IIPEBpaICHUS
OpraHWYECKUX BEIIECTB NPHU HArpeBaHUU, MOJYYCHHE STWIECHA U HU3YyUYEHUE €ro
CBOMCTB, KAUECTBEHHBIE PEAKUMU HA aJbJCTHUIbI, KpaxMmal, YKCYCHYIO KHUCIOTY;
JieHaTypaiys OCJIKOB NpH HarpeBaHUM, LBETHBIC PEAKIMH OCJIKOB; IPOBOIMTH
peaknuu MOHHOTO OOMEHa, OIPENeNsITh CPeay BOMHBIX PacTBOPOB, KaUeCTBEHHBIC
peaknuu Ha cyibdar-, KapOOHAT- U XJIOPHUI-aHHOHBI, HA KATHOH aMMOHUS; PelIaTh
SKCIIepUMEHTaIbHBIE 3amaun 1o Temam "Metammel" u  "Hemeramns") B
COOTBETCTBHH C IPABUJIAMHU TEXHUKU OS30MMaCHOCTHU MPU OOpAIEHUH C BEIIECTBAMHU
u 1a00opaTOpHBIM O0OpYyIOBaHHEM; TMPEACTABISATh PE3yJIbTaThl XHMHUYECKOTO
JKCIIEpHMEHTa B (OpMe 3amiCH YpPaBHEHHH COOTBETCTBYIOIIMX pEaKkuud u
(hopMyTHpPOBATH BHIBOJBI HA OCHOBE dTUX PE3YJIHTATOB;

- YMETh aHAJIM3UPOBATH XUMHYECKYI0 WH(POPMAIIMIO, MOIYYaeMyH) U3 Pa3HBIX
HCTOYHHUKOB (CPEJICTB MacCOBOM WH(pOpMAIUH, ceTh MIHTEpHET U ipyrue);

- BJIQJCTh OCHOBHBIMH METOJAMH HAyYHOTO ITO3HAHWS BEIIECTB M XUMHYECKHX
SIBIICHUH (HAOIIt0/IeHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIINPOBAHNUE);

- yMeTh MPOBOJUTH pacyeThl 10 XUMUYECKHM (OpMyJlaM H ypaBHEHUSIM
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- BIaJETh HABBIKAMH TMOJYyYEHHUS HHDOpMAIMH U3
HUCTOYHUKOB  Pa3HBIX  THIIOB,  CAMOCTOSITEIHLHO
OCYIIECTBISITh TOWCK, aHaJIM3, CHUCTEMATH3ALHUIO U
HHTEPIPETAINI0 HHPOPMAIIUK PA3TUYHBIX BHJOB H
(hopM npecTaBICHUS;

- CO3[1aBaTh TEKCTHI B Pa3IUYHBIX (hOpMaATax C yIeTOM
HazHaueHWs WH(POpPMAIMK | ICJICBOH ayJAUTOPHH,
BBIOMpAs ONTUMAILHYIO (GOpPMY TPEACTABICHUS WU

BU3YyallU3alIHY;
- OLICHUBATb JIOCTOBEPHOCTb, JIETUTUMHOCTD
WHPOpPMALIUK, €€ COOTBETCTBHE MPaBOBBIM H

MOPAJIBHO-3THYECKUM HOPMaM;

- HCHONB30BAaTh CpPEACTBa HH(GOPMAIMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJIOTHI B peuIcHn
KOIHUTHUBHBIX, KOMMYHHUKATHBHBIX )41
OpPTraHM3AIMOHHBIX 3a/1a4 ¢ COOMIOZCHNEM TPeOOBaHUN
OPrOHOMHUKH, TEXHHKH O€30MaCHOCTH, THUTHECHHI,
pecypcocOepekeH s, TMPaBOBBIX M JTHYECKHX HOPM,
HOPM MH(POPMAITIOHHON 0€30TIaCHOCTH;

- BJIa/IETh HaBBIKAMU PACTIO3HABAHUS U 3aIUTHI
nHpOopMaIuK, HHGOPMAIIMOHHOW OE30MaCHOCTH
JINYHOCTH,

XUMUYECKUX peakuuii c KCIIOJIb30BAaHUEM (uznyecKux BEJINYHH,
XapaKTepU3yIOIINX BEIIECTBA C KOJIMYECTBEHHOH CTOPOHBI: MacChl, 0ObeMa
(HOpMarnpHBIE YCIIOBHS) Ta30B, KOJMYECTBAa BEIIECTBA; HCIIOIB30BAaTh CHCTEMHBIE
XUMHUYCCKUE 3HAHUS U1 TPHHATUS PEIICHUH B KOHKPETHBIX KHU3HCHHBIX
CUTYaIIMsIX, CBA3aHHBIX C BEIIECTBAMU U X IPUMECHECHHEM

OK 04.

D¢ dexTuBHO
B3aMMO/IEHICTBOB
aTh 1 paboTaTth B
KOJUICKTHBE H
KOMaH/Ie

- TOTOBHOCTh K CaMOPa3BHUTHIO, CAMOCTOSTEILHOCTH U
CaMOOTpEICIICHUIO;

-OBJIaJICHUE HABbIKAMHM Y4eOHO-HUCCIICIOBATEIIBCKOM,
MIPOEKTHOM U COLMANBHOM JIeSATEIIbHOCTH;

OBaanenue YHHBepPCaJIbHBIMH
KOMMYHUKATUBHBIMHU JIeiiCTBUSIMU:

0) coBMecTHasl 1eATeJILHOCTh.

- NOHMMAaTb M  HCIOIb30BaTh  IPEUMYIIECTBA
KOMaHJHOHN M WHAWBHYaTbHON paOOTHI,
- TI[PHUHUMATH LEJU COBMECTHOM JIE€ATEIBHOCTH,

OpraHU30BbIBATh M KOOPIMHUPOBATH NEUCTBUA IO €€
JIOCTHIXKEHHUIO: COCTaBIISITh mia” JIECTBHH,
pacIpenensiTh poJiM C Y4EeTOM MHEHWH YYaCTHUKOB
00CYyKIaTh Pe3yabTaThl COBMECTHOM paOOTHI;

- KOOPJWHUPOBATh W BBINIOJTHATH pa0OTy B YCIOBHSIX

- YMeTh IUIAHUPOBaTh M BHIMOJHATh XUMWYECKHH JKCHEPUMEHT (TIpeBpalieHus
OpPraHMYECKUX BEIECTB NPU HATrpeBaHWH, IONydeHHE JTWICHA W W3YYCHHE ero
CBOHCTB, KaUeCTBCHHBIE PEAKIIMM Ha aJbJCTHUIBI, KpaxMmaj, YKCYCHYIO KHCIIOTY;
JIeHatypanus OeNKOB TpH HarpeBaHWM, [BETHBIE PEAKIMH OEIKOB; IPOBOIHTH
peaknuu MOHHOTO OOMEHa, OIPENeNsITh CPeqy BOIHBIX PacTBOPOB, KaUeCTBEHHBIC
peakiuu Ha Cyjb(ar-, KapOOHAT- U XJIOPHUI-aHHOHBI, HA KATUOH aMMOHUS; PelIaTh
SKCIIEpUMEHTAIbHBIE 3adaud 1o Temam "Metamiel" u  "Hemetamnsr') B
COOTBETCTBHH C ITPABUIJIAMHU TEXHUKU 0€30MMaCHOCTHU MPH OOPAIICHUH C BEIIECTBAMHU
u JabopaTOpHBEIM OOOpPYIOBaHWEM; IMPEACTABIATH PE3YIbTATHl XUMHUYCCKOTO
JKCIIEpHMEHTa B (OpMe 3amicCH YPaBHEHWH COOTBETCTBYIOIIMX pEaKIUd U
(hopMyITMpOBaThH BHIBOJIBI HA OCHOBE ATHX PE3YJITATOB




pCaNIbHOTO, BHUPTYAIBHOTO H  KOMOMHHPOBAHHOTO
B3aMOICHCTBHSI;

- OCYIIECTBIIATh  TMO3WUTHBHOE  CTPAaTETHUYECKOE
MOBEJICHUE B PA3NIMYHBIX CHUTYAIUAX, MPOSBISATH

TBOPYECTBO U BOOOPAKECHUE, OBITh MHUITUATUBHBIM
OBjageHde YHUBEPCAJbLHBIMH  PeTryJsTHBHBIMU
JEeHCTBUSAAMHA:

) NIpUHSTHE cedsl U IPYruX JIIO/Ieii:

- MPUHUMATh MOTHBBI U apTYMEHTHI JIPYTHX JIIOIEH TIpr
aHaIM3e Pe3yIbTaTOB ACATEIbHOCTH;

- OpU3HaBaTh CBOE MPAaBO W MPaBO JAPYTUX JIOJEH Ha
OIIIMOKHU;

- pa3BUBaTh CIIOCOOHOCTH TOHUMATh MHP C MTO3UIIH
JPYTOTO YEJIOBEKA;

OK 07.
CopeiicTBOBaTh
COXPaHEHUIO
OKpy>Karolen
CpPeIbl,
pecypcocoepexe
HUIO, IPUMEHSTh
3HaHUS 00
W3MEHEHUHN
KJIUMaTa,
MIPUHIIATIBI
OepexXITNBOTO
MTPOM3BOJICTBA,

3 HEKTHBHO
JIEWCTBOBATH B
Ype3BBIYAHBIX
CUTYyaIHsIX

B o6s1acTH 3K0/10rN4YeCKOro0 BOCIUTAHMSA:

- c(hOpMHPOBAHHOCTh  OKOJIIOTUYECKOW  KYIBTYpPHI,
[IOHUMAHUE  BIMSHUS  COLUUAIbHO-3KOHOMHYECKUX
MPOLECCOB Ha COCTOSIHUE MPUPOJHOW U COLUAIBHOU
cpensl, OCO3HaHUE rI00aLHOTO XapakTepa
AKOJIOTHYECKUX TIPOOIIEM;

- IUIAHUPOBaHWE U OCYUIECTBJICHHE JIEUCTBUN B
OKpYXKarollled Cpelle Ha OCHOBE 3HaHWs Ieled
YCTOMUYMBOIO Pa3BUTHSI YEIOBEUECTRA;

AKTHBHOE HEMPUSITHE NCUCTBUM, NPUHOCALIUX BpE.
OKpY>Kalolllel cpesie;

- YMEHHME  IPOrHO3UPOBATH
SKOJOTUYECKUE  MOCIEACTBUS
JIEMCTBUM, IPEIOTBPAILATD UX;

- paclUIMpEeHUE ONbITa JEATEIIBHOCTH 3KOJIOTHMYECKOU
HaIpaBJICHHOCTH;

- OBJIaJIEHUE HaBBIKAaMH y4eOHO-HCCIIeI0BATEIbCKOM,
MPOEKTHON M COLIMAIIBHOM JIESITeIbHOCTH;

H66HaFOHpI/I${THLIe
OpeaANTPUHUMACMBbBIX

- chopMupoBaTH MIPEJCTABIICHUS: 0 XUMHYECKOHN COCTaBIISIFOLIEN
€CTECTBEHHOHAYYHOUH KapTHHBI MHUPA, POJH XMMHU B TTO3HAHUY SBICHUH TMPHUPOIBL,
B (opMHpOBaHMHM MBIIUICHUS W KyIbTYpHl JHUYHOCTH, €€ (QYHKIMOHAIBHOU
T'paMOTHOCTH, H€O6XOILI/IMOI71 OJId pCHICHUA MPAKTUYCCKUX 3aJa4 U 3KOJOTHYCCKU
000CHOBAaHHOTO OTHOIIECHHS K CBOEMY 3JJOPOBBIO M IIPUPOAHOM CPEE;

- YyMeTh COOII0IaTh TIPaBHUiIa YKOJIOTUIECKH IT1eJIeCO00pa3HOTo TIOBEJEHHS B ObITY U
TPYIOBOM AEATEIHHOCTH B IEJISIX COXPAHEHHS CBOETO 370POBBS M OKPYXKAIOIICH
MPUPOJHOM CpENbl; YUUTHIBATH ONACHOCTH BO3JEHCTBUS HA JKHUBBIC OPraHU3MBI
OTIpEIeTICHHBIX BEIIECTB, MMOHUMAas CMBICI TIOKa3aTeis IMpeneibHON IOIMyCTHMOMN
KOHIIEHTPAITUH




2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O6beM yueOHOI TUCHUNJIMHBI U BH/IbI Y4e0HOM padoThI

Bun yuyeOHo# padoThI Oo0bem
4acoB

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHIUTITTHHBI 34
BT. U.
OCHOBHOe cojIep:KaHue 34
BT. U.
TEOPETUIECKOe 00ydeHNe 26
MPAKTUYECKHUE 3aHSITUS 4
71a00paTOPHBIE 3aHATHS 4
B 1. 4. npodeccnoHaIbHO-OPHEHTHPOBAHHOE COAepKaHMe (CoAepPKAHUE 4
MPUKJIAJTHOT0 MOYJIsA)
BT. U.
TEOpeTUUecKoe o0ydeHue 2
IPAKTHYECKOE 3aHATHE 2
IIpome:xxyTounas arrecranus (3a4er) 2




2.2. TemaTHYeCcKHH NJIAH U coJep:KaHUe YUeOHOH THCIMILITHHBI

HaumenoBanue Conep:kanue y4eOHOTro MaTepuaa(0CHOBHOE M NPO(ecCHOHATILHO-OPHUEHTHPOBAHHOE), Obbem | @opmupyemble
pa3eyioB U TeM J1a00paToOpHble U NPAKTHYECKHE 3aAHITHS, IPUKJIATHONH MOTYJIb qacoB KOMIIeTeHIIUH
| cemecTp 34
PA3JEJI 1. OCHOBBI CTPOEHHSA BEHLIECTBA
OCcHOBHOE cO/Iep:KaHue
Tema 1.1. Coaep:xxanue yueOHOro MaTepuaJia 2 OK 01
CrpoeHue aToMOB Jleknusi, TeopeTHyecKkre 3aHATHS 2
XUMHUYCCKHUX CoBpeMeHHast MOJieb CTpoeHUs atToMa. CUMBOJIMYECKHUM SI3bIK XUMUU. XUMUYECKUM 2JIEMEHT. 2
SJIEMEHTOB U NIPUPOJA | JnekTpoHHAS XUMUYEeCcKoi KoH(purypamus aroma. Kiaccupukanus XMuMHUECKUX 3JIEMEHTOB (S-, p-
XMMHYECKOH CBA3H | | d-3meMeHTBI). BaseHTHBIE 51eKTPOHBI. BaleHTHOCT. DEKTPOHHAs MPUPOJIA XHMHIECKOH CBSI3H.
DNEKTPOOTPULIATEILHOCTh.  BUABI XMMUUYECKO CBSI3U (KOBaJIGHTHAs, HOHHAS, METalInyecKas,
BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa30BaHUs
Tema 1.2. Jlekumsi, TeopeTHYeCKUE 3aHATHS 2 OK 01
[Iepnoanueckuit Ilepnonnueckas cucrema xummdeckux 31neMeHToB .M. Menneneea. @u3n4ecKuil CMbICI 2 OK 02
3aKOH U Ta0auIa [lepuonnueckoro 3akona /.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUYECKHUX
. U. MenneneeBa | anmeMeHTOB, 00pa3yeMbIX WMHU TIPOCTBIX W CIIOKHBIX BEHIECTB B COOTBETCTBHUHU C IMOJIOKCHHUEM
XHMHYECKOro 3yieMeHTa B Ilepuonnueckon cucreme. MUpPOBO33pEHUECKOE U HAYYHOE 3HAYCHHUE
[Tepuonuueckoro 3akona .M. Menneneesa. I[lpornossr .M. MengeneeBa. OTKpBITHE HOBBIX
XUMUYECKUX AIIEMEHTOB.
[IpakTnueckue 3amaHusi HAa YCTAHOBJICHHE CBA3W MEXKAY CTPOCHUEM aTOMOB XHUMHUYECKUX
AJIEMEHTOB U MEPUOANYECKUM U3MEHEHUEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCAMHEHUH B
COOTBETCTBUU C MOJOKEHUEM [leproInueCKON CUCTEMBI.
PA3ZJIEJ 2. XUMNYECKHUE PEAKIINNU
Tema 2.1. Conepmaﬂne yqeﬁﬂoro MaTepuaJja 2 OK 01
Tunel xumMuueckux | Jlekmusi, TeopeTudecKue 3aHATHSA 2




peakmuit Knaccudukanmuss u THIBI XMUMHYECKHUX pEAKIHH C y4acTHEM HEOPraHUYECKHUX BEIICCTB. 2
CocraBiieHU€e ypaBHEHUN peaKIMil COeIMHEHUS, pa3JIOKEHUS, 3aMEILIEHUs, OOMEHA, B T.4. pEeaKIuil
TOPEHHUsI, OKHCIICHUS-BOCCTAHOBJICHUS. YPaBHEHHS OKHCJICHHUSA-BOCCTaHOBICHHSA. (CTerneHb
okucneHus. OKucCIUTENb W BOCCTaHOBUTENh. COCTAaBICHHE W YPaBHUBAHHE OKHUCIUTEIHHO-
BOCCTAHOBUTEILHBIX peakmuit METOI0M AJIEKTPOHHOTO OanaHca. OKHCIUTETBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUU B MPHUPOJIE, MPOU3BOJCTBEHHBIX IMpOIEccaX U >KU3HEACSITEIbHOCTU
opranu3moB. KonudecTBeHHbIE OTHOMICHHS B XUMHH. OCHOBHBIC KOJMYECTBEHHBIC 3aKOHBI B
XMMHUHA U PacyeThl MO YpPAaBHEHHUSM XUMHUYECKUX peakuuid. Moyib Kak €IWHUIIA KOJWYECTBa
BelecTBa. MousipHast Macca. 3aKOHBI COXpaHEHHUS MacChl M DHEPruu. 3aKoH ABoraapo. MosIpHbIT
00beM ra3oB. OTHOCUTENBHAS IIOTHOCTD Ta30B. PacyeThl MO0 ypaBHEHHUSIM XUMUYECKUX PEAKIIHM C
HCIOJIb30BaHUEM Macchl, 00beMa (HOpMaJIbHBIE YCIIOBHSI) Ta30B, KOJTMYECTBA BEIIECTBA
Tema 2.2. Coaep:xanue yueOHOro MaTepuaJia 4 OK 01
DIEKTPOIUTHIECKAs Jleknus, TeoOpeTH4ecKue 3aHATHSA 2 OK 04
AucconHanui u Teopust >IEKTPOIUTHUECKON aucconmanuu. WOHBL DIIEKTPOIUTHI, HEIIEKTPOIMTHL Peakimu 2
MOHHbIA 0OMeH HOHHOTO OOMEHa.
CocraBieHue peakiii HOHHOTO 0OMEHa MyTeM COCTABIICHUS WX MOJHBIX U COKPALICHHBIX HOHHBIX
ypaBHeHUH. KHCITOTHO-OCHOBHBIC peaKIMu. 3aJaHus Ha COCTaBICHUE NOHHBIX YPaBHECHUM
peaKIHnii.
Jlaboparopnas padora. 2
THIBI XUMHUYECKUX PEAKIIUH. 2
HccnenoBanue TUIIOB (110 COCTaBY U KOJIMUYECTBY UCXOJIHBIX U 00pa3yIOLIUXCs BELIECTB) U
MPU3HAKOB XUMUYECKUX peakiuii. [IpoBeaenne peakiuii HOHHOTO 0OMEHa, OnpeieNIeHUE CPEIbl
BOJIHBIX PAaCTBOPOB. 3a/IaHMs HA COCTABIICHUE UOHHBIX YPaBHEHHUH peakiuit
PA3JIEJI 3. CTPOEHUE U CBOMICTBA HEOPTAHUYECKHWX BEIIECTB 4
Tema 3.1. Coaep:xxanue yueOHOro MaTepuaJia 2 OK 01
Knacendpukanmus, Jlekuusi, TeopeTuvecKkue 3aHATHS 2 OK 02
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HOMEHKJIaTypa 1
CTPOCHHE
HEOPTraHUYECKHUX
BEIIECTB

[Ipenmer Heopranuueckoi xumuu. Kinaccudukanus Heopranmdeckux BeuiecTB. I[Ipocteie u
cioxHble BeniecTBa. OCHOBHBIE KJIAcChl CIIOKHBIX BEIIECTB (OKCUABI, T'MJIPOKCHJIbI, KUCIIOTBHI,
coinv). B3auMoOCBS3p  HEOPraHMYECKUX  BEIIECTB. ArperaTHble COCTOSHHUS — BELIECTBA.
Kpucrannuueckue u amopduble BemecTBa. THMBI KPUCTAUIMYECKUX PEIIETOK (aToMHas,
MOJIEKYJIsIpHasi, MOHHAsl, MeTaJUIMYecKasi). 3aBUCUMOCTh (PU3MUYECKUX CBOMCTB BElIECTBA OT TUIIA
KPUCTAIJIMYECKOM  PEIIETKU. 3aBUCUMOCTh XUMHYECKOHM aKTMBHOCTM BELIECTB OT BHJA
XMMHUYECKOM CBSI3M W THUIA KPUCTAIMYECKOH pemeTku. [IpuunmHbl MHOrooOpasus BEIIECTB.
Homenknarypa HEOpraHMYEeCKMX BELIECTB: Ha3BaHHME BELIECTBA MCXOJS M3 HUX XUMHYECKOH
GopMynbl WM COCTaBJIEHHE XUMHUYECKOW (OpMyNbl HCXOAsS M3 Ha3BaHMs BeEILIECTBAa 110
mexayHapoanoi (MIOITAK) unu TpuBnanbHONW HOMEHKIIaType. PelieHue npakTuyeckux 3aJaHuil
N0 Kiaccu(UKaluy, HOMEHKJIAaType M XHUMHYECKMM (opMyjaM HEOPraHMYeCKHX BEILECTB
pa3IUYHBIX KjaccoB (yrapHbld Tra3, YIVIEKMCIBIM Ta3, aMMHakK, raiieHas H3BECTb, HEralleHas
U3BECTh, MHUTHEBAS COJA U JIPYTHX): Ha3bIBaThb M COCTAaBJIATH (POPMYJbl XHMHUYECKUX BEIIECTB,
ONpeAensaTh MNPUHAUIEKHOCTh K Kiaccy. McTouHuku xumuueckod wuHpopManuu (CpeacTs
mMaccoBoi uH(popmauuu, cetb HWHTepHer u apyrue). Ilouck wuHpopmManuu IO Ha3BaHUSAM,
UICHTUPHUKATOPAM, CTPYKTYPHBIM (OpMYyIIaM

Tema 3.2.
DuU3NKO-XUMHYECKUE
CBOMCTBa
HEOPraHUYECKUX
BEIIIECTB

Coaep:xxanue yueOHOro MaTepuaJia

.JIeKIIHﬂ, TCOPETUYECCKHUE 3AHATHUSA

N

Mertamnel. OOmme ¢u3ndeckue M XUMHUECKHe CBoiicTBa MerayuioB. CrnocoObl MOJTy4eHUs.
3HaYeHWEe METAIJIOB U HEMETAJUIOB B MPHUPOJE W JKU3HEICSTEIHHOCTH YEJIOBEKa M OPTaHW3MOB.
Koppo3us MeTamioB: BUibl KOPPO3UH, CIIOCOOBI 3aIIUThHI METAJUIOB OT KOPPO3UHU

Hemerannel. OOume ¢usnyeckue U XUMUYECKHE CBOMCTBA HEMETAUIOB. THIMYHBIE CBOMCTBA
HemeraiioB |V-VII rpynn. Knaccudukanus u  HOMEHKIAaTypa COEIUHEHHMH HEMETaJUIoB.
KpyroBopoTbl OMOTEHHBIX AIIEMEHTOB B IIPUPOJIE.

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHIOB, THAPOKCHUIIOB,
KHCJIOT, COJIeH | JIp.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB MPOCTHIX BEIIECTB, BOJIOPOTHBIX
COEJMHEHUH, BBICIINX OKCHJIOB U THIPOKCH]IOB

CocraBieHHe ypaBHEHHH XWMHYECKHX pEaKIUi C ydacTHEM TPOCTBIX M CIIOKHBIX
HEOPraHMYECKUX BELIECTB: META/UIOB M HEMETAJIOB; OKCHAOB METalIOB, HEMETAJUIOB H
aM(OTEPHBIX DIIEMEHTOB; HEOPTaHMYECKUX KHCIOT, OCHOBAaHUH M aM(OTEPHBIX THUIPOKCHIIOB,
HEOpPraHMYECKUX COJIeH, XapaKTepU3YIOIIUX UX CBOMcTBa. PelieHne npakTHKO-OpUEeHTUPOBAHHBIX
TEOPETUYECKUX 3aJlaHMii Ha CBOWCTBA, COCTaB, IMOJNydeHHE K O€30MaCHOE HCIOJIh30BAHUE
BO)KHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHUECKON AEATENbHOCTH YeJIOBEKa

OK 01
OK 02

12




PA3EJI 4. CTPOEHUE Y CBOMCTBA OPTAHMYECKHNX BEIIECTB

8
Tema 4.1. Conep:xanue yueOHOro MaTepuaJia 4 OK 01
Knaccudukaums, Jleknusi, TeopeTHyecKre 3aHATHS 4
CTPOCHHUC 1 [TosiBieHME W pa3BUTHE OPTAaHUYECKON XUMUM Kak Hayku. [Ipeamer opranudeckoi xumuu. Mecto 2
HOMCHKJIaTypa ¥ OPraHMYeCKUX 3HAYEHUE OPTaHNYECKON XUMUH B CHCTEME E€CTECTBEHHBIX HAYK.
OpraHUICCKHX BELIECTB XMMHMYECKOE CTPOCHHME KaK MOPSAJOK COEIMHEHHS aTOMOB B MOJIEKYJIE COIJIACHO HX
BCIICCTE BaJIeHTHOCTH. OCHOBHBIE MOJIOKEHHST TEOPUH XUMHUYECKOTO CTPOCHHUSI OPraHUYECKUX COCTHHCHUI
A.M. bytnepoBa. YriepoaHblii CKeIET OPraHMYeCKON MOJIEKYJIbl. 3aBUCUMOCTh CBOWMCTB BEIIECTB
OT XUMHUYECKOTO CTPOEHHS MOJIEKYJL. M3oMepus u uzomepbl. [lousTre 0 GpyHKIMOHAIBHOM TPyIIIE.
Panukan. [TpuHIuUIbl Kiaccu(GUKAIMU OPTaHUYECKUX COETMHEHUIA.
MeskayHapoaHas HOMEHKJIATypa W IPUHIMIBI HOMEHKJIATYPhl OPraHMYECKUX COEIMHEHMIA.
[TousTHE 06 a30TCOAEPKAIIUX COEIAUHEHUAX, OMOJONMYECKH aKTHBHBIX BEIIECTBaX (yriIeBOIax,
JKUpax, OenKax W Jp.), BHICOKOMOJIEKYJIAPHBIX COEIMHEHHAX (MOHOMED, MOJIUMEDP, CTPYKTYPHOE
3BEHO)
HoMmeHnkarypa OpraHM4eckux COETMHEHHUI OTIENbHBIX KJIaCCOB (HACHILIEHHBIE, HEHACBIIIEHHBIE U 2
apOMaTHYECKUE YIIIEBOJOPOJIBI, CIUPTHI, (DEHOJIbI, albIErHIbl, KETOHBI, KAPOOHOBLIE KHCIIOTHI H
ap.) CocraBiieHHE TMOJNHBIX M COKPAIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKHX BEIIECTB
OTJIENBHBIX KJIACCOB, UCIIONB3Ys UX HAa3BaHUS [0 CUCTEMATHYECKON U TPUBHAIBHON HOMEHKIIATYPE
(3TWJIEH, aleTHIIEH, TIMIEPUH (GeHom, (OopMabIeru, YKCYCHas KHCJIOTa, TIIMIKH). Pacuersi
npocreiiieit popMyIbl OpraHMIECKON MOJIEKYJIbI, HCXO/S U3 DJIEMEHTHOTO cocTaBa (B %)
Tema 4.2. Coaep:xxanue yueOHOro MaTepuaJia 8 OK 01
Csoiicta Jlekuus, TeopeTudyecKue 3aHATHS 6 OK 02
OpraHMHYCCKIX DU3NKO-XUMUYECKHE — CBOWCTBA OPraHMYECKUX COEMHEHHI OTIEIbHBIX — KJIaCCOB 2 OK 04
COEIMHEHUH

(ocobeHHOCTH KiIaccu(UKAIMK 1 HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTHYECKUH psifl U o011ast
bopmyna; uzomepus; Gpusnveckre CBONCTBA; XMMUYECKHE CBOMCTBA; CIIOCOOBI MOJTyUEHUs):

— IpeJeNbHbIE YITIEBOIOPO/IbI (aJTKaHbl M IUKIIOATKaHb). ['opeHne MeTaHa Kak OJIMH U3
OCHOBHBIX HCTOYHUKOB TeIlJIa B IPOMBILIUIEHHOCTH U ObITY. CBOWCTBA MPUPOIHBIX
YIJIEBOIOPOAOB, HAX0XKIEHUE B IIPUPOJIE U IPUMEHEHHE aJIKAHOB;

— HempeebHble (aJIKEHbI, ATKUHBI U aTKaJAUEHbI) U apoMaTHYECKHE YTIeBo10poabl. ['openue
alETUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHU JJIs1 CBAPKU U PE3KU METAJUIOB
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Kucnoponcoaepsxaiue coequHeHust (COUPTHI U (PEeHOIbI, KApOOHOBBIE KUCIOTHI U 3(PUPHI,
aJbACTUJIBI M KETOHBI, XKUPBI, yIi1eBobl). [IpakTHueckoe MpUMEHEHUE STUIICHTJIMKOIIS,
riuuepuna, penona. [lpumenenue dhopmanbaeruia, aneranbieruia, yKCyCHONH KUcaoTel. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. MOIOIIHE CBOHCTBA MbLIa

I'eneTnyeckas CBA3b MEXY KJIaCCAMHM OPTaHMYECKUX COECUHEHUN

A3oTcoepkalire coeIMHEHUs (AaMUHBI 1 AMHUHOKHUCIIOTHI, OCJIKH).

BricokoMouieKyssipHbIE COeAMHEHUsI (CHHTETUYECKHEe U OUOJIOrMYecKU-aKTUBHbIE). MoHOMep,
MOJIUMED, CTPYKTYpHOE 3BeHO. [lonnMepu3zanus sTujIeHa Kak OCHOBHOE HAIllpaBJIEHHUE €ro
MCIOJIb30BaHUS.

HpaKTI/I‘{eCKOC 3aHATHE

CBolicTBa OpPraHMYECKUX COEAMHEHMH OTHEIbHBIX KJIACCOB (TPUBUAIbHASI U MEXKAYHApOAHAs
HOMEHKJIaTypa, XUMHMUYECKHE CBOMCTBA, CIOCOOBI MOJy4EHUs): IpelelibHble (aJIKaHbl MU
LUKJIOAJIKAaHbI ), HENpeleNbHbIE (AJIKEHbI, AIKMHBI U aJIKaJIME€Hbl) U apOMATUYECKUE YTIIEBOJOPO/IbI,
cnupThl M (peHosbl, KapOOHOBBIE KHCIOTHI M 3(UpPBI, aidbAeruabl U KETOHbI, aMUHBI H
AMUHOKHCJIOTBI, BBICOKOMOJIEKYJIIDHBIE COEAMHEHUs. 3aJaHus Ha COCTaBJICHHE YpaBHEHHI
XUMHUYECKHUX PEAKIMH ¢ yJaCTHEM OPraHUYECKUX BELIECTB HA OCHOBAHUHU UX COCTaBa U CTPOEHUS

['enernyeckas cBsA3b MEXIy yrieBogopogamu CocTaBieHHE CXeM peakuuil (B TOM 4YHUCIE IO
NPEUIOKEHHBIM  IIeTI0YKaM  IMPEBpAllleHUil), XapaKTepU3yIOIIUX  XHMHUYECKHE  CBOWCTBA
OpraHMYECKUX COEJMHEHUN OTAEIbHBIX KIACCOB, CIOCOObI MUX TOJY4YEHHs] W Ha3BaHHE
OpPraHMYECKUX COCAMHEHMM TI0 TPUBHAIBHOM WIM MEXKIYHApPOAHOM  CHUCTEMATHYECKOMN
HOMEHKJIATYpE.

Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHMl Ha CBOMCTBA OPraHUYECKHUX
COEIMHEHUH OTJEIbHBIX KJIACCOB

Tema 4.3.
Nnentuduxarnus

Coaep:xxanue yueOHOro MaTepuaJia

.JIeKIIHﬂ, TCOPETUYECCKHUE 3AHATHUSA
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OpraHUYECKHUX buooprannueckue coenaunenus. [Ipumenenue u Ouonormyeckas pojb yriaeBoaoB. OKHcIeHHE 2 OK 01
BEIIECTB, UX 3HAYCHHUE | YTJIEBOJAOB- HMCTOYHUK ODHEPrHUM KUBBIX OpraHu3MoB. (OO0JIaCTH TNPUMEHEHHS aMHUHOKHCIIOT. OK 02
Y IPUMEHEHUE B [IpeBpamienust 6enkoB nuiIyM B opraHu3Me. buonoruueckue ¢QyHkiuu 6enkoB. buonormueckue OK 04
OBITOBOM U ¢byHKUIMYM XUpoB. Pojb oprannyeckoil XMMUM B PEICHUH TPOOJIeM MUIIEBOH 0€301MacHOCTH
MPOU3BOJCTBEHHONW | Ponb opranmueckoil XMMUU B pEHICHUM MPOOJIEM SHEpPreTH4eckord Oe30MacHOCTH, B Pa3BUTHUU
NEATEIIbBHOCTH MEJUIIMHBI, CO3/IaHWM HOBBIX MAaTepUaJIOB, HOBBIX HCTOYHUKOB DJHEPruu (aJbTepHATUBHBIC
YeJI0BEeKa. UCTOYHUKU SHeprumn).OnacHoCTh BO3ACHCTBHS Ha >KMBBIE OPraHM3Mbl OPraHMYECKHUX BEIIECTB
OTIENBHBIX KJIacCOB (YIJIEBOJOPOJBI, CHHPTHI, (EHOJNBI, XJOPOPTaHUYECKHUE IPOU3BOIHBIC,
aJbJICTU/IBI U JIP.), CMBICJI MTOKa3aTessl MPeeNIbHO TOMYCTUMOM KOHIIEHTPALUU
JlabopaTopnas padora. 2
Wnentudukaius OpraHn4eckux COeAMHEHUN OTIEIbHBIX KIIACCOB 2
Wnertudukanus OpraHndecKuX COSTUMHECHUH OTICIBbHBIX KJIACCOB (Ha MPUMEPE albICTHIOB,
Kpaxmala, yKCyCHOM KHCIIOThI, OEJIKOB U T.I1.) C UCIOIb30BAaHUEM UX (PUZNKO-XUMHUECKUX
CBOICTB U XapaKTEpHBIX KAUECTBEHHbIX peakuuil. Jlenarypauus Oenka npu HarpeBaHuu. L{BeTHbIe
peakiuu OCIKOB.
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COAEpPKAHUE MPUKJIATHOTO MOAYJIA)
PA3JIEJI 5. XUMUSA B BBITY U TPOU3BOJCTBEHHOM AESTEJBbHOCTH YEJIOBEKA
Conep:xxanue yueOHOro MaTepuaJia 4 OK 01
Jleknusi, Teoperuyeckre 3aHATHS 2 OK 02
Hogeiimme nocTvKeHUsT XUMHUYECKOM HAyKM M XUMUYECKOM TeXHOJoruu. Posb xumuu B 2 OK 04
Tema 5.1 00ecreYeHn! SKOJIOrMYeCKOM, SHEPreTUYECKON U MUIIeBOW 0€30MacHOCTH, Pa3BUTHH MEIUIUHBL. OK 07
Xumus B ObITY 1 [TpaBuia moucka W aHalIM3a XUMHUYECKOW HH(POpPMAIMN U3 PA3IUYHBIX UCTOYHUKOB (HaydyHas W
MIpou3BO ,Z[CTBCHHOP'I yqe6Ho-Haquaﬂ JUuTeparypa, CpECacTBa MacCcoOBOH I/IH(bOpMaU;I/II/I, CCTh I/IHTepHeT)
NEeSATeTLHOCTH [Touck u aHanU3 KecoB O MPUMEHEHUN XUMUYECKUX BEUIECTB M TEXHOJOTHH ¢ y4eToM OymyIieit
YyeJoBeKa npohecCHOHANBHON /IEATEIbHOCTH IO TeMaM: CHUHTETHMUYECKHE MOIOLIME CpEeACTBa, METaJlbl,
pPacTBOPBI, IPUPOIHBIE HCTOYHUKH YTIIEBOJIOPOJIOB.
IIpakTH4eckoe 3ansATHE 2
3amura: [IpencraBnenue pe3ynbTaToB pelieHUs: KEMCOB B (popMe MUHH-IOKIIAJIA C TPe3eHTaInen 2
Bcero: 34
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3. YVCJIOBMS PEAJIM3ALIAN PABOYEN ITPOrPAMMBI YYEBHOM
TACIATLITAHBI

3.1. TpeGoBaHUsA K MUHMMAJIbHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ece4eHH 0

OcBoennie mporpaMMbl y4eOHOW IUCHMIUIMHBI «XUMHS» MpeanojaracT Hajludue B
npodeccHOHAIbHOM  00pa30BaTENbHOM  OpraHu3aluM, pealu3yrolield  o0pa3oBaTeIbHYIO
nporpaMMmy cpegHero oomiero oOpasoBanust B mpenenax ocoeHust OITOII CIIO na 6ase
OCHOBHOTO 00111er0 00pa3oBaHus, KaOMHETa XMMHHU C TabopaTopuel U TabopaHTCKOW KOMHATOM.

ITomemienne kabuHeTa XUMHHM, J1a00paTOpUil U JJAOOPAHTCKOW KOMHAThI YI0BJIETBOPSET
TpeOoBaHusAM CaHUTApHO-IIUAEMUOIOIHUECKUX IpaBui U HopMmatuBoB (CanlluH 2.4.2 Ne 178-
02).

OcHanienre yueOHOro KabnHera:

e I10CAJOYHBIC MECTA I10 KOJUYECTBY CTY/ECHTOB;

o pabouee MeCTO IpernoIaBaTels;

e II€YATHBIE U SKPAHHO-3BYKOBbIE CPEJCTBA O0YyUEHUS;

e DJJIGKTPOHHBIC y4eOHBIC MAaTEPHAIIBI IO XUMHUH.

TexHuueckue cpencTBa 00ydeHus:

e MYJbTUMEIUNHOE 000PYTOBAHUE;

o komruiekT DVD auckoB ¢ yueOHbIMU (UIBMAMHU 110 XUMUU;

o HWnrepner.

O6opynoBanue 1ab0paTopuu U paboyux MeCT JIabopaTOpPHH:

o KOMIUIEKT JJA0OPATOPHBIX CTOJIOB;

e BBITSDKHOM mIKad;

o KOMIUIEKTHI J1a0OpPAaTOpHOM MOCYyIbl, OOOpYNOBaHUS M PEAKTUBOB HA KaXKIbIH
71a00paTOPHBIM CTOJ 110 COOTBETCTBYIOIUM TEMaM;

e HaTypaJbHble OOBEKTHI, MOJENTH, TMpUOOPHl U  HAOOPBHI AN OCTAaHOBKU
JIEMOHCTPAIIMOHHOT'O 3KCIIEPUMEHTA;

e BCIIOMOTATEIbHOE 000PYIOBaHNUE M HHCTPYKIIHH.

ITpu peanuzanuu padodeid nporpammsl yueoHoi aucrumiuasl OV [ 11 «Xumus» Moxer
OBITh HCITIOJIB30BaHO Mporpammuoe obecreuenue Big Blue Button (BBB), Moodle, SI-nuck.

3.2. WndopmannonHoe odecreyeHue o0yuyeHHs, INepedeHb PeKOMEHIyeMbIX
y4eOHbIX n3ianuii, UHTepHeT-pecypcoB, 10NOTHUTEIBLHOM JIUTEPaTypPhbl

OcHoBHas nuTEeparypa:

1. Xumus. bazoBeiii yposenb. 11 kiacc: yue6nuk / O. C. I'abpuensH, cepust Beprukans —
M. Jlpoda, 2020

2. Xumus. bazosblif ypoBens. 10 knacc: yueOnuk / O. C. I'abpuensn, cepus Beptukanp —
M. JIpoda, 2020

3.Xumusd : yueOHUK A7 cpeiHero nmpodeccuoHanbHoro odpasosanus / 0. A. JleGenes,
I'. H. ®aneer, A. M. I'ony6es, B. H. lllanoBait ; mox obmel pemakmueit I'. H. daneeBa. — 2-¢
u3a., mnepepab. u  gon.— MockBa: M3parensctBo  FOpaiit, 2023.— 43lc.—
(ITpodeccronansroe obpazoBanue). — ISBN 978-5-9916-7723-3. — Tekcrt : 3NMeKTpOHHBIH //
O6pasoBarenbHas iathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/513073

4. CaBunkuna E.B. OOmas u Heopranmueckas xumus. B 2 Tomax. T. 1: 3akoHsl u
koHuenmuu / Casunkuna E.B., Muxaiino B.A., Kucenés KO0.M.. — Mocksa : JlaGopaTopus
3Hanmid, 2022. — 403 c. — ISBN 978-5-93208-576-9 (t.1), 978-5-93208-575-2. — Tekcr :
anektpoHHbii // [IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/121996.html

5. AncdunorenoBa, W.B. Xumus: yuyeOHMK U TPAKTUKyM JUISI  CPEIHETO
npodeccuonanbHoro oodpazosanus / M. B. Andunorenosa, A. B. baOkos, B. A. IlonkoB. — 2-¢
U3, uctp. u g0 — Mocksa : M3garensctBo HOpaiit, 2023. — 291 c. — (IIpodeccronanbHoe
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obpaszoBanue). — ISBN 978-5-534-11719-6. — Texkct : snexkrpoHHblid // OOpazoBaTenbHas
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/513807

6. Tymukun, E.W. Xumua. B 2 4. Yacte 2. Opranuueckas XuMus : y4eOHUK Jist
cpennero mpodeccruonanbHoro obpazoanus / E. U. Tynukun. — 2-¢ u3n., ucnp. ¥ AOIM. —
Mocksa : M3parensctBo FOpaiit, 2023. — 197 c. — (IIpodeccuonanproe obpazoBaHue). —
ISBN 978-5-534-02749-5. — Texkcr : anekTpoHHblld // O6pa3oBarenbHas miatdopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/513731

JlononHuTEeNbHAS IUTEPATYpA:

1. Obmas u Heopranmdeckas xumus. B 2 tomax. T. 2: Xumwms snementoB / JLIO.
AnukbepoBa [u ap.].. — Mocksa : Jlaboparopust 3nanmii, 2022. — 555 ¢. — ISBN 978-5-
93208-577-6 (1.2), 978-5-93208-575-2. — Texkcr : snexkrponusiii / [IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/121998.html

2. Opranunyeckast XuMus : Metoandeckue pekomenaauuu / A.H. U3mectoeB [u np.].. —
Mocksa : U3parensckuit lom MUCuC, 2022. — 72 ¢. — Texcr : anektponnsiii / IPR SMART
: [caiiT]. — URL: https://www.iprbookshop.ru/129903.html

WuTepHet-pecypcsl
www.dic.academic.ru (OHJIAHH-CIIOBAPH U SHITUKJIOTIC/IHH).
www. biorosinfo.ru (o6miecTBo 6noTexHosoros Poccun).
WWW.nano-info.ru (yueOHbIe MaTepUaIIbl O pa3BUTUU HAHOTEXHOJIOTUN).
www.xumuk.ru (caliT o XuMun).
www. hemi. wallst. ru (OGpa3oBaTeNbHBIN CalT IS MKOJBLHUKOB «XHUMUS ).
www. chem. msu. su (OnexTpoHHas OUOIMOTEKA IO XUMHUH).
www.enauki.ru (M{HTepHET-U3AaHue sl yanuTeneil «k ECTeCTBeHHbIE HAYKH» ).
www. hvsh. ru (kypran «Xumus B mkone»). www.hij.ru (xypHan «XuMus H

ONoa~WNE

KUZHBY).
9. www.chemistry-chemists.com (3JIEKTPOHHBIN KypHAT «XXUMHKH U XUMUS).
10. 3BC «IPRSmart»

3.3. MeTronnyeckoe ofecrnieuenne o00pa3oBaTeJbLHOr0 TMpouecca st 00y4YeHHs
HHBAJIHAOB U JIUI C OTPAHUYEHHBIMHU BO3MOKHOCTSIMH 3/10POBbSI

VYcioBusi OpraHu3allid W CoJiepKaHue OOydeHHs] M KOHTPOJIA 3HAHWN WHBAIUAOB U
oOyyaromuxcst ¢ OB3 no aucuuminHe «XuUMHS» OHNPEIENAIOTCS MPOrpaMMoil JUCHUIUIMHBL,
aJanTHPOBAHHON MPU HEOOXOAUMOCTH AJIs1 00yUEHHUs yKa3aHHBIX 00y4YaroLUXCs.

Opranuzanus o0y4eHus, TeKyIel 1 MpoMeXyTOYHOM aTTeCTalluy CTyICHTOB-MHBAINI0B
u ctyneHtoB ¢ OB3 ocymecTBiseTcs ¢ y4eTOM OCOOCHHOCTEH TMCUXO(PU3MUECKOTO Pa3BUTHS,
WH/IMBUYaJIbHBIX BO3MOKHOCTEN M COCTOSIHUS 3/I0POBbsI TAKUX O0YUaIOIIHUXCS.

Hcxons n3 ncuxopu3ndecKoro pa3BUTHS M COCTOSIHHS 3JI0POBbBs CTY/ICHTOB-WHBAINIIOB
u crynenToB ¢ OB3, opranu3yorcst 3aHATHS COBMECTHO C JPYIMMHU OOYYarOIIMMHUCS B OOIIMX
TpyIIax, WCHOJB3YS COIMAIbHO-aKTHBHBIE M PE(IIEKCUBHBIE METOJbI OOYUEHHS CO3TaHHS
KOM(OPTHOTO  ICUXOJIOTHYECKOr0  KiIMMaTa B  CTYJIEHYECKOM rpymnme Wid, Ipu
COOTBETCTBYIOILIEM 3asBJIIEHUU TaKOTro OO0y4aromierocsi, Mo WHIMBUIYaIbHOW MpOrpaMMe,
KOTOpast SBJISIETCS MOJU(HUIMPOBAHHBIM BapUaHTOM OCHOBHOW paboueil mporpammbl
mucnururHEL [Ipr 3TOM copepikaHue mporpaMMBbl JUCHUTUTMHBL HE U3MeHseTcs. M3MeHsroTes,
Kak TMpaBuio, (opMbl OOydyeHHMs M KOHTPOJS 3HAHMM, 0Opa3oBaTelIbHbIE TEXHOJOTHH U
T TaKTHIECKHAE MaTePHaIbI.

OOyueHune CTyIEeHTOB-MHBAIUA0OB U CTyAeHTOB ¢ OB3 Takke MOXET OCYyLIECTBISATHCS
WH/IMBUIYAILHO W/WIIH C IPUMEHEHUEM TUCTAHITHOHHBIX TEXHOIIOTHA.

JlucrtaHnMoHHOe  o0ydeHHe  oOecreyrBaeT  BO3MOXKHOCTh ~ KOMMYHHUKAIMi ¢
npenojaBaTesieM, a TakXe ¢ JAPYrUMU 00y4aeMbIMU TOCPEICTBOM BEOMHApOB (Hampumep, ¢
UCIIOJIb30BaHUEM TPOrpaMMbl ZOOM), YTO CIOCOOCTBYET CIUIOYEHHIO TPYIIIBI, HAIpaBIISET
yueOHYI0 IpyIIy Ha COBMECTHYIO paboTy, 00CYXAeHHE, TPUHATHE TPYNIIOBOTO PELICHMUS.
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B yueGHOM mporiecce Ui MOBBILICHUS YPOBHSI BOCHPHUATUS U NEpepabOTKH y4eOHOM
nH(pOpMaIUK CTYACHTOB-UHBAIUAOB M CTyneHTOB ¢ OB3 mpuMeHSIOTCS MyJIbTUMEIUHHBIE U
CHEeLMATU3UPOBAHHBIE TEXHHUUYECKUE CpEICTBA IpHeMa-liepeaayn ydeOHOM wuHpopManuu B
JOCTYIHBIX (hopMax Ui CTYJIEHTOB C Pa3IMYHBIMH HApYIICHUSIMH, OOECICUUBACTCS BBITYCK
ATBTEPHATUBHBIX (OPMATOB TIEUYATHBIX MAaTEePUAIOB (KPYHmHBIA MpUDT), SIEKTPOHHBIX
00pa3oBaTeNbHBIX pPEeCcypcoB B (¢GopMax, aJalNTHPOBAHHBIX K OIPaHUYCHUSM 370POBbS
00yJaromuxcsi, HAIM4YUe HeOOXOIUMOT0 MaTePHATIHLHO-TEXHIUECKOTO OCHAIICHUSI.

[TonGop u pa3paboTka y4yeOHBIX MaTEpPHaIOB MPOU3BOIUTCS MPENOIABATEIEM C yIETOM
TOTO, YTOOBI CTYAEHTHI C HApyIICHUSAMH CIlyXa IMOJy4aad HWH(GOpPMAIHMIO BU3YaJbHO, C
HApPYIICHUSMUA 3PCHHS — ayIUaIbHO (HAIpUMEp, C UCIOJIb30BAHUEM IMPOrPaMM-CHHTE3aTOPOB
peun).

Ilpumeuanue: I[lpenooasamenu, yueOuvie Kypcbl KOMOPbIX mpebyiom om cmyoeHmos
8bINOIHEHUS ONPEOeIeHHbIX CheyUpuuecKux 0etlcmeutl u npeocmagisiowux coool npooaiemy uiu
Oeticmeue, HesbINOIHUMOE O/ CMYOEHMO8, UCNbIMbIEAWUX MPYOHOCHU C Nepeo8UICeHUEM
unu peuvto, ooazanwvl 8 PIIJ[ yuecms smu ocobennocmu u npediazams cmyoeHmam-uHeaiuoam u
cmyoeumam ¢ OB3 anbmeprnamugnbie Memoovl 3aKpenjieHus U3yuaemo20 Mmamepuaa.

JUisi OCYIIECTBIICHUS MPOLEAYP TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M TPOMEKYTOUHOH
aTTectanuu odydaromuxcst uHBanuaoB 1 aul ¢ OB3 (oH OlleHOUHBIX CPECTB MO TUCIUIIIIMHE,
NO3BOJISIIOIIMK ~ OLEHUTh  JOCTIDKEHHE HMMH  pe3yibTaToB  OOydeHHss ¥ ypOBEHb
c(OPMHUPOBAHHOCTH KOMIICTCHIIMH, MPEIYCMOTPCHHBIX YYEOHBIM IUIAHOM U paboueit
OpOTPaMMOM  NTUCHMIUIMHBI, aJanTUpyeTcs JUIs OOydYaloUmIMXcs WHBATUAOB U JIMI C
OrpaHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbS c Y4ETOM WH/IUBUyaJTbHBIX
NCUXO(PHU3HOIOTUIECKHX 0COOEHHOCTEeH (YyCTHO, MUCHBMEHHO Ha Oymare, NHCBMEHHO Ha
KoMmIbioTepe, B (GopmMe TecTUpoBaHUS W T.1.). [lpy HEoOXOIUMOCTH OOyYaroIUMCs
NPEOCTABISCTCS JAOMOJHUTEIBHOE BpeMsi MUl TOATOTOBKM OTBETAa IPH HPOXOKICHUU
aTTECTAIlHH.

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA JTUCIUIIJIMHBI

Texkymuii KOHTPOJIb M OLEHKA PE3YJIBTATOB OCBOCHUS JTUCLUUILIMHBI OCYLIECTBISAETCS
MpernoiaBaTesieM B MPOIECCe MPOBEACHUS MPAKTUYECKUX 3aHATHH U JIaDOpaTOPHBIX padoT,
TECTUPOBAHUS, a TaKXKE BBIIOJHEHUS OOYYAIOUUMHUCS WMHAUBHUIYAIbHBIX  3aJaHH.
[TpomesxyTouHast arTectanus Bo 2 cemectpe B hopme nuddepeHIIMpOBaHHOTO 3a4eTa.

Oomue

Monyas/Paznen/Tema Tunbl OeHOYHBIX MePONIPUATHI
KOMIIeTeHIIUH

Pa3nea 1. OcHOBBI CTPOCHHUS BelIeCTBA

OK 01 CrpoeHue aToMOB 1. Tect «CTpoeHne aTOMOB XUMHUYECKUX IIEMEHTOB
XUMHYECKHX 3JIEMEHTOB U |1 IPUPOJIa XUMUYECKOU CBA3M.
IPUPOJIa XMMUUYECKON 2. 3a7jauu Ha COCTaBJIEHUE XUMHUYECKUX (HOpMYIT
CBS3U JIBYXaTOMHBIX COeIMHEHUN (OKCHUJIOB, CYNIb(HIOB,

TUAPUIOB U T.IL.).

3. 3amaHus Ha UCIIOJIL30BaHUE XUMUYECKOU
CHMBOJIMKH ¥ Ha3BaHUM COCAUHECHUN 10
HOMEHKJIAType MEKIYHAPOIHOTO COI03a
TEOPETUYECKON U IPUKIIATHON XUMHUH U
TPUBHAIILHBIX Ha3BaHUM JJISI COCTABIICHUSI
XUMHUYECKUX (POPMYIT IBYXaTOMHBIX COSTUHEHUI
(oxcua0B, cynb(pHUI0B, THAPUIOB U T.II.) U APYTUX
HEOPTraHUYECKUX COEAMHEHHUH OTJENbHBIX KJIACCOB

OK 01 [Tepuoanueckuii 3akoH u |1. Tect «Meramunueckue / HeMeTaUIMYECKHE
OK 02 tabmuma .M. CBOMCTBA, MIEKTPOOTPULATEIILHOCTD U CPOJICTBO K
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Meuneneena

ANIEKTPOHY XMMHUYECKUX DJIEMEHTOB B COOTBETCTBHE
C UX JJICKTPOHHBIM CTPOCHUCM U ITOJIOKCHHUEM B
MePUOIUYECKON CHCTEME XUMHUYECKHUX AJIIEMEHTOB
JI.1. MenpaeneeBay.

2. IIpakTrveckue 3a1laHus Ha YCTAaHOBJICHHUE CBS3H
MCKAY CTPOCHHUEM ATOMOB XUMHUYCCKUX 3JICMCHTOB
Y TIEPUOIMYECKUM U3MEHEHHUEM CBOMCTB
XUMHUYCCKUX BJICMCHTOB U UX COCIII/IHCHI/Iﬁ B
COOTBETCTBHUU C ToJIokeHUeM [lepronnueckoi
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIC TEOPETUUCCKHIE
3a/IaHMs] Ha XapaKTePU3aALNI0 XUMUYECKUX
3JIEMEHTOB: «MeTamm4yecKkue / HeMeTaJNINIeCKUe
CBOMCTBA, AJIEKTPOOTPULIATEIILHOCTD U CPOJICTBO K
AIIEKTPOHY XUMHUUYECKUX 3JIEMEHTOB B COOTBETCTBUE
C UX JJICKTPOHHBIM CTPOCHUCM U ITOJIOKCHHUEM B
MIePUOIUYECKON CHCTEME XUMUYECKHUX DJIEMEHTOB
J.. MenneneeBa»

Paznen 2. Xumuueckue peakuun

OK 01
OK 04

THIpl XUMHUYECKUX
peaxkiun

1. 3agauu Ha cocTaBJICHUE YPABHEHHI peaKIIuii:

— COEIMHEHMS, 3aMeIlIeHUs, Pa3lI0KeHUs, 0OMEHa;
— OKHUCIIUTEIHHO-

BOCCTAaHOBUTEJIbHBIX PEAKIIUI C UCIIOIb30BAHHEM
METO/Ia JIEKTPOHHOTO OaJlaHca.

2. 3ajaym Ha pacueT Macchl BEellecTBa WK 00bEMa
ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE
WK 00bEMY OJIHOTO U3 YUACTBYIOIIMX B PEAKIIHH
BENIECTB; PACUYETHI

Macchl (00bEMa, KOJTMUeCcTBa BEIIECTBA) MPOAYKTOB
PEaKIu, €CITU OJTHO U3 BEIIECTB HMEET MPUMECH

DIIEKTPONUTHYECKAS
JVICCOIMAIINS U MOHHBIN
o0MeH

1. 3amanus Ha cOCTaBIEHHE MOJIEKYIISIPHBIX U
HMOHHBIX PEaKINil C y4aCTHEM KUCJIOT, OCHOBAaHUM U
COJIEH, YCTaHOBJIEHUE U3MEHEHMSI KUCIIOTHOCTH
cpenbl

2. JJaboparopHas paboTa "Tunsl XUMHYECKUX
peakuuit”

Pa3nen 3. CTpoeHune u CBOMCTBA HEOPraHNYeCKHUX BelleCTB
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OK 01

Knaccudukanus,
HOMEHKJIaTypa U
CTpOCHHUE
HCOPTraHNYCCKUX BCIICCTB

1. Tect «HomeHnknarypa u Ha3BaHue
HEOPraHUYECKHUX BEIIECTB UCXOS U3 UX
XUMHUYECKON (hOPMYIIbI UM COCTaBJICHHE
XUMHYECKON (POPMYITBI UCXOIS U3 HA3BAHUS
BEIIECTBA 10 MEKYHAPOIHOM U TPUBHUATBHON
HOMEHKJIATYpe».

2. 3agaum Ha pacyeT MacCOBOM J10JIH (MacChl)
XUMHUYECKOTO AJIeMEeHTa (COCIMHEHNS) B MOJICKYJIE
(cmecn).

3. IlpakTuyeckue 3a1aHus 10 KIACCU(PHUKAINH,
HOMEHKJIAType U XUMUYECKUM PopMyiaMm
HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KIACCOB.

4. IIpakTuyeckue 3aaHus Ha ONpeesieHUue
XUMHUYECKON aKTUBHOCTHU BEILIECTB B 3aBUCUMOCTHU
BUJIa XUMUYECKOW CBSA3H U TUIA KPUCTATUIMYECKOM
pelIeTKH

OK 01
OK 02

DU3UKO-XUMHUYECKHE
CBOMCTBA
HEOPraHWYECKUX BEIIECTB

1. Tect «OCOOEHHOCTH XUMUYECKUX CBOMCTB
OKCHJIOB, KHCJIOT, OCHOBaHHM, aM(POTEPHBIX
TUIPOKCUIIOB U COJICH».

2. 3ajiaHus Ha COCTaBJIEHUE YPAaBHEHUN XUMUYECKUX
PEaKLHiil ¢ y9aCTHEM MPOCTHIX U CIOKHBIX
HEOPraHMYECKUX BEIIECTB: OKCHUIOB METAJLIOB,
HEMETaJUIOB U aM()OTEPHBIX IIEMEHTOB;
HEOPTraHMYECKUX KHUCIOT, OCHOBAaHHUN U aM(OTepHBIX
T'HIPOKCUIOB, HEOPTAaHUIECKUX COJIEH,
XapaKTEPU3YIOIIUX UX CBOMCTBA U CIIOCOOBI
HOJTYYCHHS.

3. IlpakTHKO-OpHUEHTHPOBAHHBIE TEOPETHUECKUE
3aJlaHMs Ha CBOICTBA U MOJIyY€HUE HEOPTaHUYECKUX
BEIIECTB

4. JJaboparopHas paboTta

“ I'maponur3 coJieil U ONpeIeTIEHUE CPEIbl BOJHBIX
pacTBOpoB”

Pazgen 4. Ctpo

€HHe U CBOMCTBA OpraHuy

CCKHX BCIICCTB

OK 01

Knaccudukanmus,
CTpOEHHE U
HOMECHKJIaTypa
OpPTaHUYECKUX BEIIECTB

1. 3amaHus Ha cOCTaBIEHUE HA3BaHUM OPraHMYECKHUX
COCIMHEHUH 110 TPUBUAILHON WIH MEXKIyHAPOIHOMN
CHUCTEMaTUYECKON HOMEHKJIIATYypE.

2. 3ajaHus Ha COCTaBJIEHHE MOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (hOpPMYJI OpraHMYECKHUX BEIIECTB
OTJEIIBHBIX KJIACCOB.

3. 3ajaun Ha omnpezeneHue npocTenieil popmMyIsl
OpraHUYEeCKON MOJIEKYJIBI, UCXO/S U3 DJIEMEHTHOI'O
cocrana (B %)

OK 01
OK 02
OK 04

CBoiicTBa OpraHU4EeCKUX
COCIMHEHUN

1. 3aganus Ha COCTaBJIEHNE YPaBHEHU XUMUYECKHUX
peaxkiuii C y4acTUEM OPTaHUUYECKUX BEILECTB Ha
OCHOBAHUH UX COCTaBA U CTPOCHMS.

2. 3ajaHus Ha COCTaBJIEHUE YPABHEHUN XUMUUYECKUX
peaKkuuii, WIUTIOCTPUPYIOIINX XUMHUYECKHE CBONCTBA
C YYETOM MEXAHU3MOB IIPOTEKAHUS JAHHBIX PEAKLINN

1 TEHETUYECKOU CBS3H OpPraHN4€CKNX BCIICCTB
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Pa3HBIX KJIACCOB.

3. PacueTHble 3aauu TI0 YpaBHEHUSIM peaKuii ¢
y4acTHEeM OPTaHMYECKHX BEIIECTB.

4. JTaboparopHas pabota “ [lonydeHue sTHiIeHa U
W3y4eHHUE €ro CBOMCTB."

OK 01 Wnentuduxamms 1.IIpakTuKO-OpUEHTUPOBAHHbIE 3aJaHUSI 110

OK 02 OpraHWYECKUX BEIIECTB, |COCTABJICHUIO XMMUYECKHX PEAKLHUN C yUaCTUEM

OK 04 WX 3HAYCHUE U OpraHUYEeCKUX BEILIECTB, B T.4. UCIIOJIb3YEMBbIX IS
IPUMEHEHUE B OBITOBOU U |UX UACHTU(PHUKAIUHU B OBITY U MPOMBIIIIEHHOCTH.
MIPOU3BOICTBEHHOMN 2.Jlaboparopnas pabdota: “UnenTudukanus

JACATCIIBHOCTH YCJIIOBCKA OPraHu4YCCKux COG,I[I/IHCHI/If/'I OTACIBHBIX KJ1accoB”

Paszpnen 5. Xumusi B ObITY H IPOM3BOJACTBEHHOM 1eATEJIbHOCTH Y€JIOBEKA

OK 01 XuMmus B ObITY U Keiic (c yuerom Oyaymieit npodeccruoHaibHOM
OK 02 IIPOU3BOJCTBEHHOMN JIESITEJIbBHOCTH )

OK 04 NEATEILHOCTH YeioBeKa |Bo3MOXKHBIE TEMBI KEHCOB:

OK 07 1. Be3zonacHOCTh NpUMEHEHUS CPEACTB OBITOBOM

XHMUH B ITIOBCEIHEBHOM JKHU3HU

2. Bona, cBoiicTBa, 3HaYEHHE

3. Kopposus metaiioB

4, DKOJIOTHYECKHE aCIEKThI UCIIOJIL30BaHHUS
YIIEBOIOPOIHOTO CHIPBS.

OO01mMe KPUTEPUH OLIEHKH Pe3y/IbTATOB OCBOEHUSI Y4eOHOM IHCIUTIIHHBI

B yCTHBIX M THMCBMEHHBIX OTBETaX CTYIEHTOB Ha NPAKTUYECKUX (CEMMHAPCKUX U
71a00paTOPHBIX) 3aHATUSAX, B COOOIEHUSAX U JAOKIAAaX, M JApYrux ¢opmax ayIuTOpHON u
CaMOCTOSITENIbHON paboThl, a TaK)Ke B TEKYIIUX KOHTPOJIBHBIX pab0Tax yuHTHIBAIOTCS: ITyOHHA
3HaHMM, BIIaJIeHHEe HEOOXOAMMBIMU YMEHUSIMU (B 00bEME MPOTrpamMMbl), TOTHYHOCTD U3JI0KEHUS
MaTepuiia, BKJItoyasi 000011eH s, BEIBOBI, COOTI0AEHUE HOPM JINTEPATypPHOH peyH.

OneHKY «OTJIHYHO)» 3aCIyKUBAET CTYAEHT, TBEPJO 3HAIOLIUI MPOrpaMMHBINA MaTepHuall,
CUCTEMHO M TpPaMOTHO W3JIaralolMid ero, JAEMOHCTPUPYIOUIMII HEOoOXOIMMBIH ypOBEHb
KOMIIETEHIINH, YETKUE, CKAaTble OTBETHI HA JOMOJHUTEIbHBIE BOIPOCHI, CBOOOIHO BIIaJICIOLIUI
MOHSTUMHBIM allapaToM.

OneHKy «X0polI0» 3aCiIy’)KHBAaeT CTYJEHT, MPOSBUBIINN MOJHOE 3HAHUE MTPOTPAMMHOIO
MatepHaia, 1eMOHCTPUPYIOLIMHA cOpMHUPOBaHHBIE HA JOCTATOYHOM YPOBHE YMEHHs U HaBBIKH,
yKa3aHHbIE B IPOrpaMMe KOMIETEHLMH, JOMYCKAOMNUNA HEMPUHIUIHAIbHbIE HETOYHOCTU IpU
M3JI0’)KEHUU OTBETA Ha BOIIPOCHI.

O1neHKy «yA0BJIETBOPUTEIbHO» 3aCIIy’)KUBA€T CTYACHT, OOHAPYKUBIIUN 3HAHUS TOJIBKO
OCHOBHOT'O MaTepHalla, HO He YCBOUBLIMH JI€Talu, JONMYCKAIOUIMH OMMOKHA NMPUHIUIHAIEHOTO
XapakTepa, JIEMOHCTPUPYIOUIMII He 10 KOHLA CGOPMUPOBAHHBIE KOMIIETEHLUH, YMEHUs
CUCTEMATHU3UPOBATh MaTepUall U A€IaTh BbIBOBI.

OneHKy «HeyI0BJeTBOPHUTEIbHO» 3aciTy>KUBAaeT CTYACHT, HE YCBOMBLIMN OCHOBHOI'O
COJepKaHMs Marepuana, He YMEIOMUH CHCTEeMAaTU3UpPOBaTh HHGPOpPMAILMIO, JIeNaTh
HEoOXOauMbIE  BBIBOABI, YETKO M TPaMOTHO OTBEYaTh Ha  3a/laHHble  BOIPOCHI,
JIEMOHCTPHUPYIOIUI HU3KUI YPOBEHb OBIIAICHUS HEOOXOIUMBIMU KOMITETCHIIUSMH.

OueHnuBaHue CTyleHTA Ha 3a4eTe C OLECHKOM 10 y4eOHOH ANCHHUIINHE
OneHka «OTJIMYHO» BBICTABISIETCS CTYIEHTY, €CIIM OH TJIyOOKO M IMPOYHO YCBOWI
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IIPOrpaMMHBII MaTepUall, UCUEPIBIBAIOLIE, IIOCIEA0BATENBHO, YETKO U JIOTUYECKH CTPOMHO €ro
U3JaraeT, yMeeT T€CHO YBS3bIBaTb TEOPHUIO C IMPAKTUKOM, CBOOOAHO CIpPaBIseTCs C 3aJadaMy,
BOIIpOCAMM U JIPYTUMH BHJAaMU IPUMEHEHUs 3HAHUI, HE 3aTpyJIHSETCs C OTBETOM IpuU
BUJOU3MEHEHUN 3aJaHMi, MPaBUIbHO OOOCHOBBIBACT IPHUHATOE PpEIIEHUE, BIAAEET
Pa3HOCTOPOHHUMU HaBBIKAMM U IPUEMAMU BBINOJIHEHUSI IPAKTUYECKUX 3a]1a4.

OrneHKa «X0pOoWI0» BHICTABIISIETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepHall, FPaMOTHO
U 110 CYIIECTBY H3JIaraeT €ro, He JOIYyCKas CYIIECTBEHHBIX HETOYHOCTEM B OTBETE Ha BOIIPOC,
IPaBUIbHO NMPUMEHSAET TEOPETHUECKUE IOJIOKEHUS MPH PEIICHUM MPAKTUYECKUX BOIPOCOB U
3ajad4, BiIafieeT HeOOXOIMMBIMU HABBIKAMH U IPUEMAMU UX BBITTOJIHEHHUS.

OneHka «y/10BJIETBOPUTEIbHO» BBICTABISCTCS CTYACHTY, €CIIM OH UMEET 3HaHUS TOJIBKO
OCHOBHOI'O MaTepuaia, HO HE YCBOWJI €ro JeTajled, JOMYCKAaeT HETOYHOCTH, HEIOCTATOYHO
IpaBUIbHbIE (OPMYIUPOBKH, HAPYIIEHUS JIOIMYECKOH IOCIENI0BATEIbHOCTH B HW3JI0KEHUU
IPOTPaMMHOTO MaTepHalia, UCIIBITHIBAET 3aTPyIHEHHSI IPH BHIMIOJIHEHUH TPAKTUYECKUX PadoT.

OneHka «HeyJI0BJeTBOPUTEIbHO» BBICTABISCTCS CTYACHTY, KOTOPBIH HE 3HAaeT
3HAYUTEIBHOM YacTH MPOrPaMMHOIO MarepHaja, JOIMYCKAaeT CyHIeCTBEHHBIE OIIMOKH,
HEYBEPEHHO,

Ilepeyennb BONpPOCOB /11 MOATOTOBKH K POMEKYTOYHOM aTTeCTAlMH

10 y4eOHOH JUCHUIINHE « XHMH»

1. CoBpemeHHast MOZI€NIb CTPOEHUS aToMa
2. DIeKTpoHHAs KOH(UTYpaIs aToma.
3. Knaccuduxanuss XUMAYECKUX dJIEMEHTOB (S-, p-, d-3JIeMEHTHI).
4. DnexTpoHHAas IPUPOJAa XMMUYECKOH CBSI3U.
5. Bunbl xuMunyeckoii cBs3u (KOBaJICHTHAsI, HOHHAsI, METaJJINYECKasi, BOJOPOJIHAs) U CIIOCOOBI €€
00paszoBaHMs
6. [lepuonnyeckas cucrema Xxumuueckux semenToB J[.1. Menneneesa.
7. ®uznueckuii cmpich [lepuoauyeckoro 3akona /.M. Menpeneena.
8. MupoBo33peHdeckoe u HaydHoe 3HaueHue [lepuonuueckoro 3axona /.M. Menneneesa.
9. Knaccudukanus ¥ TUIIBI XUMHUYECKUX PEAKIMN C yUaCTHEM HEOpPraHMYECKUX BEIIECTB.
10. Crenenp okHCICHUS. Y paBHEHUS OKHCICHUS-BOCCTAHOBICHUS. OKUCITUTENb U
BOCCTAaHOBUTEb.
11. Teopus >AEKTPOIUTUUECKON TUCCOIHAITUN
12. DnexTponuThl, HEANEKTPOIUTHL. Peakiuu HOHHOro oOMeHa.
13. TIpenmer Heopranmueckoi xumun. Kiraccudukanus HeOpraHMUECKUX BEIIECTB.
14. OcHOBHBIE KJIacChl CIOXKHBIX BEIIECTB (OKCUABI, THIPOKCUIbI, KUCIOTHI, COJIN).
15. Kpucramimueckue 1 amop@Hbie BemecTBa. THIBI KPUCTAIIIMYECKUX PELIETOK
16. 3aBucuMOCTh (GU3NYECKUX CBOICTB BEIIECTBA OT TUIA KPUCTAIIMYECKON PEIIETKH.
17. 3aBucuMOCTh XUMHUYECKON aKTUBHOCTH BEILLIECTB OT BUJ]a XUMUYECKOW CBSA3H U TUIA
KPUCTAJTINYECKON PEIIETKH.
18. OO6mme puzmueckue U XUMHUIECKHAE CBOHCTBA METAILIOB.
19. Cnoco6bl nomy4eHus: METalIoB
20. Koppo3us meranios
21. 3HaueHHe METAJUIOB M HEMETAJIOB B MIPUPOJIE U KHUIHEIEATEIILHOCTH YEIOBEKa U
OpraHU3MOB
22. OO6uue puznyecKue 1 XUMUIECKHE CBONCTBA HEMETAIOB
23. Tunmunsie cBoiicTBa HemeTawioB 1V-VII rpynn
24. Knaccudukanus 1 HOMEHKIJIATypa COEMHEHNH HEMETAIUIOB.
25. KpyroBopoTsl OMOTEHHBIX AJIEMEHTOB B TIPUPOJIC
26. XWUMHUYECKHE CBOMCTBA OKCHJIOB.
27. XWMHUYeCKHe CBOHCTBA THIPOKCHIOB.
28. XuMHUYECKHE CBOMCTBA KUCIIOT.
29. XuMUYecKue CBOMCTBA COJEH.
30. 3aKOHOMEpPHOCTH B M3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB.
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31.
32.
33.
34.
35.
36.

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB BOJOPOAHBIX COCTUHEHHH,

3aKOHOMEPHOCTH B U3MEHEHNHU CBOMCTB BBICHINX OKCUIOB U TUAPOKCUIOB

['eneT 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB BBICIIUX OKCHUOB U THIPOKCUIIOB
I'eneTnueckas CBSI3b MEXKY KJIIACCAMH HEOPraHUYECKUX COECIMHEHUM

[Ipenmer opraHuYeCcKO XUMUU.

OCHOBHBIE MOJIO)KEHHS TEOPUU XUMUYECKOTO CTPOEHHUS OPTraHUUYECKUX coeAMHEHUN A.M.

byrneposa.

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

N3omepus u u3omepsl.

[TpuHIMIBI K1acCUPUKAIIME OPTAHUYECKUX COCTMHEHUH.

MexnyHapoaHasi HOMEHKJIATypa U IPUHIUIIBI HOMEHKJIATYPbl OPTaHUYECKUX COETUHEHUI.
CBolicTBa IPUPOJIHBIX YIIIEBOAOPOIOB, HAXOKIEHHUE B IPUPOJIE U IPUMEHEHUE
0COOEHHOCTH

Knaccuukanum 1 HOMEHKIATyphl BHYTPH KJIacca yrieBOJOPOIOB.

[IpenenbHble yraeBogopoabl

Henpenenbubie yriaeBogopoasl

Kucnoponacoaepxamue coequnenus. Knaccudpukanus

[IpakTueckoe NpUMEHEHHE KUCIOPOACOAEPKANX COCTUHEHUN

MBpbia Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT

A3zoTcoaepikaiue CoeTMHeHUsI. AMUHBI.

A3oTtcoaepikaiue CoeIMHeHUsI. AMUHOKHUCIIOTBI.

A3zoTcozaepikalne coeuHeHus. benku.

I'eneTnueckas cBSI3b MEXKY KIIACCAMH OPTAaHUYECKUX COCUHEHUN.
BricokoMonekynsipHble COEUHEHUS (CHHTETUUECKUE U OMOJIOTMUECKU-aKTUBHBIE).
buooprannueckue coeuHeHUs.

[Ipumenenue u 6MOIOrHUECKast POJIb YIIIEBOJOB.
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