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1. IACHIOPT PABOYEM MPOI'PAMMBbI YUYEBHOM JJUCHUILJIMHBI

Xumust
1.1. O6aacTh npuMeHeHust padoyeii MPOrpaMMbI
PaGouas mporpamma yueOHOM TUCITUTUINHEI SBISETCS YacThio 00pa3oBaTeIbHON MPOTPaMMBI CPEIHETO
poh)eCCHOHATBHOI'O 00Pa30BaHus MOATOTOBKH KBAIMGHUIMPOBAaHHBIX padounx ciayxamux 15.01.05
Capmuk (pyJYHOH ¥ YaCTUIHO MEXaHU3UPOBAHHON CBApKH (HAIUIABKH).
1.2. MeCTO TUCITUIUIMHEI B CTPYKTYpe 00pa30BaTeIbHOM MPOTrpaMMEL: yueOHas TUCIUILINHA BXOIUT B
00111e00pa30BaTEILHBIN ITUKI.
1.3. Ilesb 001Ie00pa3oBaTeIbHOM TUCHUIIMHBI:
IMeaun AUCUMNIMHBI:
DopMHUPOBAHUE Y CTYACHTOB MPEACTABIECHUA 0 XUMUYECKOM COCTABJISIONIECH €CTECTBEHHO-HAYYHOM KapTHUHBI
MUpPa KaK OCHOBBI IPUHATHS PEIICHUN B )KU3HEHHBIX W IPOU3BOJICTBCHHBIX CUTYAIIUAX, OTBETCTBEHHOTO
MOBEJICHUS B IIPUPOIHON cpejie
3amaun IMCUMILINHBI: 1)
c(hopMHpOBaTH TOHUMaHHE 3aKOHOMEPHOCTEH MPOTEKAHNS XUMUYECKUX MTPOIIECCOB U SIBIICHUH B
OKpY’KaroIei cpesie, IEJIOCTHON Hay9IHOW KapTUHBI MUPA, B3aUMOCBS3H U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX
HayK;
2) pa3BUTh YMEHUS COCTABIATH ()OPMYJIIBI HEOPTAHUIESCKUX U OPTaHUYECKUX BEIECCTB, YPAaBHECHUS
XUMHYECKUX PEaKIuil, 00BSICHITh UX CMBICI, HHTEPIPETHPOBATH PE3yJIbTaThl XUMHUUECKHUX IKCIIEPUMEHTOB,
3) chopMupoOBaTh HABBIKK MPOBEACHUS MPOCTSUIIIMX XUMUYECKUX IKCIICPUMEHTAITLHBIX UCCIICIOBAHUI C
COOITI0TIeHEM TTpaBmII 0€30ITaCHOTO OOPAIICHHS ¢ BEMECTBAMU U JIA00PATOPHBIM 000PYIOBaHUEM;
4) pa3BUTh YMEHHS UCIIONH30BaTh MHOOPMAIIHIO XUMUYECKOTO XapaKTepa U3 pa3IMIHbIX HCTOUHUKOB;
5) copMupoBaTh yMEHHS IPOTHO3UPOBATH MOCIIECTBUS CBOCH JICSITETBHOCTH U XUMHUECKUX TIPUPOTHBIX,
OBITOBBIX U TIPOM3BOJICTBEHHBIX MPOIIECCOB;
6) chopMUpPOBATH TOHUMAHHUE 3HAYMMOCTH JJOCTHKCHUH XUMUYECKOW HAYKH U TEXHOJIOTHH ISl pa3BUTHS
COIMATHLHON M MPOU3BOICTBEHHOH C(ephl.
1.4. Ilnannpyemble pe3yiabTaThl 0CBOCHHS 0011e00pa30BaTeIbHON JMCIUILINHBI B COOTBETCTBMH C
®I'OC CIIO u Ha ocHoBe ®I'OC COO
Ocoboe 3HaueHre AUCIUIUIMHA UMeeT ipu popmupoBannn u pazsutuu OK u [1K.
1.5. KosinyecTBO 4acOB HA OCBOEHHE MPOrpaMMbl TMCHUILUIMHBIL: 72 yaca
1.6.1lepevyens popMupyeMBbIX TUYHOCTHBIX Pe3yIbTATOB:
JIP 14 CnocoOHBI# CTaBUTH MIepe]T COOOM TENIH TI0]] BO3HUKAIOIINE )KHU3HCHHBIC 3a/1a4H, TIOJOMPaTh CIIOCOOBI
PEIICHUS U CPEACTBA PA3BUTHS, B TOM YHC-JIC C UCIIOIB30BaHUEM IIU(PPOBBIX CPEICTB; COJICHCTBYIOMIUI
MoJiIepKa-HUI0 TIPECTHXA CBOeH mpodeccuu u 00pa3oBaTenbHON opranu3anui. OIEeHUBAOIIHNA BO3MOXKHBIC
OTPaHUYUTEIN CBOOOIBI CBOETO MPO(EeCCUOHATBHOTO BBIOOPA, MPEeIONpeciicHHbIE TICHXO()H3NOIOTHUECKUMU
0COOCHHOCTSIMH WJIH COCTOSTHHEM 3/IOPOBBS, MOTHBHPOBAHHBIN K COXPAaHEHHIO 37I0pPOBbS B TIpoIiecce
po¢hecCHOHATBHON IeATEIbHOCTH.
JIP 17. 'mOko pearupyromuii Ha MOSBICHUE HOBBIX (POPM TPYAOBOM ACSATEIIBHO-CTH, TOTOBEIN K UX OCBOCHHUIO,
n3beraroniuii 0e3paboTHIIB, MOTHBHPO-BAHHBIA K OCBOSHHUIO ()YHKIIMOHAIBHO OJIM3KUX BUIOB
po(heCCUOHANTB-HOM JeSTETbHOCTH, MMEIONIUX 00IIHe 00BEKTHI (YCIOBUS, IIEITN) TPYa, TU00 UHBIE CXOXKHE
xapaktepucTuku. ColelCTBYOINN TOISPKaHUI0 TIPECTHXKA CBOCH MPOeCcCHu, 0Tpaciii U 00pa3oBaTeIbHON
OpraHH3aIlHH.
JIP 10. IIpyHuMaromuii akTUBHOE Y4acTHE B COLMAIbHO 3HAYMMBIX MEPOIPUSI-TUSIX, COOIOAAIOIINNA HOPMBI
NPaBOIOPsI/IKA, CIEAYIONINI HiealaM IPaxKJIaHCKOro o01IecTBa, odecredeHus: 6e30MacHOCTH, MPaB U CBOOOT
rpaxaan Poccun; ['0TOBBII 0Ka3aTh MOAACPIKKY HYKIAFOIIUMCS. 3a00TAIIMNACS O 3alUTe OKPYKaroIeh
CpeJibl, COOCTBEHHOM M Uy»OW 0€3011aCHOCTH, B TOM YHCIIE IIH(PPOBOH.
JIP 21. CaMocToSsTEIbHBIN 1 OTBETCTBEHHBIN B IPUHSATHH PEUICHUH BO BceX cepax cBOel JeSTeIbHOCTH,
TOTOBBIN K UCTIOTHEHHIO Pa3HOOOPa3HBIX COIUAIBHBIX POJIeH, BOCTPEOOBaHHBIX OM3HECOM, OOIIECTBOM U
TOCYAapCTBOM
JIP.19. Ynpansromuii coOCTBEHHBIM MPO(HECCHOHATBHBIM Pa3BUTHEM, PE(ICKCUBHO OIICHUBAIOIIUIA
COOCTBEHHBIN )KU3HEHHBIN OTIBIT, KPUTEPUH JINYHON YCIEITHOCTH, IPU3HAIONIUI [IEHHOCTh HEMPEPHIBHOTO
oOpa3oBaHus



1.2.2. Ilnanupyembie pe3yJbTaThl 0CBOCHUSA 00111e00pa3oBaTe/IbHOM TUCHUILIMHBI B cO0TBeTCTBUM ¢ PI'OC CIIO u Ha

ocaose ®PI'OC COO

Koa n
HAaNMEHOBaHUe
(popMupyembIx
KOMTIETEeHI N i

HnaﬂnpyeMue pe3yJabTaThbl OCBOCHUA TUCHUIIJIMHBI

O6mmue

JducuuniuHapHblie

OK 01. Bertbupath
CIIOCOOBI PeIIeHUS
3amau
npodeccroHanbHO
W IeATENLHOCTH
MPUMEHHUTEBHO K
Pa3IMYHBIM
KOHTEKCTaM

B yacTH TPyaA0BOT0 BOCIIMTAHUS

- TOTOBHOCTh K TpPYyAy, OCO3HAaHHE IIEHHOCTH MacTepCTBa,
TpyI0Jr0ue;

- TOTOBHOCTh K aKTHBHOH JEATEIHHOCTH TEXHOJOTHUCCKOW U
COLIMANLHOW HAMPAaBICHHOCTH, CIIOCOOHOCTh MHHUIIMHPOBATH,
IUTAHUPOBATh U CAMOCTOSTENBHO  BBIMOJHATH — TaKylO
JIESITEIbHOCTB;

- HWHTEpEeC K pa3muyHbIM cdepam mpodeccrnoHaTLHOM
JIESITeIIBHOCTH,

Ogianenne YHHBEPCAJIbHBIMH
NMO3HABATEJbLHBIMH AeiiCTBUAMM:

a) 0a30BbI€ JIOTHYECKHUE AeHCTBHSA:

- CaMOCTOSTECNILHO (POPMYJIMPOBaTh W aKTyalW3UPOBATh
mpobieMy, paccMaTpUBaTh €¢ BCECTOPOHHE;

- YCTaHABIHMBATh CYIICCTBCHHBIN MPU3HAK MIIA OCHOBAHHUS JIS
CpaBHEHUsI, KJIacCU(PUKAIUH U 0000IICHHS,

- ONpENeNATh LENH NEATCIBHOCTH, 3a/1aBaTh MapaMeTphl U
KPUTEPHH UX JOCTHKCHUS,

- BBUBIIATH  3aKOHOMEPHOCTH U
paccMaTpUBacMbIX SBICHUX;

y4eOHbIMHU

MIPOTUBOPCHUS B

- BHOCHTH KOPPEKTHBHl B J€STEIHHOCTh, OIICHUBATH
COOTBETCTBHE PpE3YJNbTATOB LENAM, OICHUBATh PHUCKU
MTOCTICICTBIHA AEATEIbHOCTH;

- pa3BHBaTh KpEATHBHOE MBIIUICHHE IIPH  PEIICHUH

YKU3HEHHBIX TIPOOIEM

0) 0a30BbIE HCCIAENOBATEIBLCKUE AEHCTBHS:

- BIAQNCTh HABBIKAMH Y4eOHO-UCCIICIOBATEIBCKOW U
MIPOEKTHOM e TEILHOCTH, HABBIKAMU pa3peIICHHs IPoOIIeM;
- BBISIBJISITh MIPUYUHHO-CIICICTBCHHBIC CBSI3U u
aKTyaJau3UpOBaTh 33734y, BHIIBUIaTh THIIOTE3Y €€ PEIICHUS,

- BIIaJIETh CUCTEMON XMMHUYECKHUX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOTIOIATAONINE TIOHATHS
(XMMHYECKHI DIIEMEHT, aTOM, DJIEKTPOHHAS 000JI0YKa aTOMa, S-, p-, -3JIEKTPOHHbIE OpOHUTAIIH
aTOMOB, HMOH, MOJIEKYJa, BaJ€HTHOCTb, AJIEKTPOOTPHULATEIbHOCTh, CTENEHb OKHCICHUS,
XMUMHUYECKas CBS3b, MOJb, MOJISIPHAS Macca, MOJSIPHBIA 00BEM, YIJICPOAHBIA CKEJET,
(yHKIMOHATIBHAS TPYIINA, PAJUKa, U30MEPHsI, U30MEPhI, TOMOJIOTUICCKUMN Psifl, TOMOJIOTH,
YIJICBOJOPOBI, KUCIOPOI- M a30TCOJACPXKAIINEC COCAMHCHUS, OHOJOTMYECKH aKTHBHBIC
BemiectBa (YrJ€BOABI, KHPBI, OCNKH), MOHOMEp, TMOJUMEp, CTPYKTYPHOE 3BCHO,
BBICOKOMOJICKYIISIPHBIE COCITHEHUS, KPUCTAIIYECKas PEIIeTKA, TUITBI XUMIYECKUX PeaKIii
(OKHCITHTENFHO-BOCCTAHOBUTEINIFHBIE, IK30-U YHIOTEPMHUYECKIE, PEaKIINA HOHHOTO OOMEHa),
pacTBOp, AIIEKTPOJUTHI, HEIIEKTPOIUTHI, DICKTPOIUTHUYECKAS TUCCOIMALNS, OKHCIUTEID,
BOCCTAHOBHTENb, CKOPOCTh XHMHYECKOW PEaKIH, XUMHYECKOE paBHOBECHE), TCOPHH H
3aKOHBI (TEOpHsi XMMUYECKOTO CTPOCHHUS opraHmdyeckux BemecTB A.M. Bytneposa, Teopus
JJEKTPOJINTUYECKON JuccolMauuy, nepuoguueckuii 3akoH JI.M. MenneneeBa, 3akoH
COXPaHCHHS MAaCChl), 3aKOHOMEPHOCTH, CHMBOJHMYCCKHH SI3BIK XUMHHU, (HAKTOJOTHYCCKHE
CBEJICHUS O CBOMCTBax, COCTaBe, MOJYUYCHHH M OC30MACHOM HKCIOJIh30BAHUHM Ba)KHCHINNX
HEOPraHMYECKUX U OPTAaHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOH NIESATEIHHOCTH YEIOBEKa;
- YMETh BBISBISTh XapaKTEPHBIC MPU3HAKU U B3aMMOCBS3b U3YYCHHBIX MOHATHIA, IPUMECHSTh
COOTBETCTBYIOIIME TOHSATUS NPHU ONUCAHUM CTPOCHUS M CBOWCTB HEOPraHMYECKUX U
OpraHMYeCcKHX BEIIECTB U MX MPEBPAIICHU; BBISBISTh B3aUMOCBSI3b XUMUYECKUX 3HAHUN C
MOHATHSAMHE U TIPEICTaBICHUSMH JPYTUX €CTECTBEHHOHAYYHBIX IPEIMETOB;

- YMEThb HUCIIOJIb30BaTh HAUMEHOBAHWSA XMMHYECKHX COCTUHECHUH MEXIyHapOIHOTO COI03a
TEOPETHYECKONH W TPHUKIAAHON XHMHUH M TpPUBHAIBHBIC Ha3BaHUS Ba)KHEHIINX BEIIECTB
(aTHITeH, anleTHIIeH, TIUIepUH, (heHom, GopManbaern, yKCycHas KHCIOTa, TIIUIUH, yTapHbIA
ra3, YIJIEKHCIBIA Ta3, aMMHAaK, TallcHas HW3BECTh, HETAIleHAs HM3BECTh, NMUTHEBAs COMa H
IPYTHX), COCTaBIATH (POPMYIIBI HEOPTAaHWYECKHX W OPTaHWYECKHX BEIIECTB, YPaBHEHUS
XUMHUYECKUX DPEaKIUil, OOBACHATH HMX CMBICH; MOJITBEPXKIATh XapPAaKTCPHBIC XUMHUYCCKHE
CBOMCTBa BEMIECTB COOTBETCTBYIOIIMMH OKCIEPUMEHTAMU M 3alUCSIMH  YpaBHEHUI
XUMUYECKUX pEeaKlnii;

- YMETh YCTaHaBJIMBaTh MPUHAIJICKHOCTh W3YUCHHBIX HEOPTaHMYECKHX U OPraHUYEeCKUX
BEILECTB K ONMPEEICHHBIM KJIaccaM U IpyIaM COeAMHEHUH, XapaKTepu30BaTh UX COCTaB U
BaKHEHIIINE CBOWCTBA; OMNPEAENATh BHIb XHUMHUYECKHX CBs3edl (KOBaJCHTHAas, HWOHHa,




HAXOJWUTh  APTYMEHTBI s JOKa3aTeJbCTBA  CBOMX
YTBEPIKJICHHH, 3a/1aBaTh MAPAMETPhI U KPUTECPHUU PEIICHUS;

- aHATU3UPOBATh NOJYYCHHBIC B XOJC PCIICHUSA 3aJa4yd
pe3yNbTaThl, KPUTHYECKU OIICHUBATh MX JOCTOBEPHOCTD,
[IPOrHO3UPOBATH U3MCHEHUE B HOBBIX YCIIOBHSIX,

- yMeTh [EPEHOCHTh 3HAHUS B IO3HABATCIBHYIO |
MIPAKTUYIECKYIO O0JIACTH KU3HEACATCIbHOCTH,

- YMETh HHTEIPUPOBATh 3HAHHMS W3 Pa3HBIX MPEAMETHBIX
obmacrei;

- BBIIBUTATh HOBBIE WIEH,
MOJIXO/BI U PEIICHUS;

- CIOCOOHOCTh X HMCIIOJIL30BAHHUS B [TIO3HABATEILHOMN 1
COILMANBEHOW MPAKTUKE

npemiaratb OpPUTIMHAJIBHBIC

METaJUIMYECKas,  BOJIOPOJHAs),  THIIBI BEILIECTB;
KJIacCH(UIUPOBATH XUMUYCCKUE PCAKIIHH;

- chopmHupoBaTh MNpEACTaBICHUSA: O XHUMHUYECKOW COCTABIAIOLICH €CTECTBEHHOHAYYHOMH
KapTHHBI MUPA, POJIA XUMHUH B MIO3HAHUU SBJICHUI MPUPOJIBI, B POPMHUPOBAHUY MBINUICHUS U
KyJNbTypBl JHYHOCTH, €€ (DYHKIMOHATBFHOH T'PaMOTHOCTH, HEOOXOAWMOW IUIS pEIIeHHs
MPAKTUYIECKUX 3a/1a4 M JKOJOTHIECKH 00OCHOBAHHOTO OTHOIICHHS K CBOEMY 3IOPOBBIO
MIPUPOAHOM CpELE;

- YMETb IPOBOAUTE PACUETHI 10 XUMUIECKUM (HhOpMyJIaM B YPaBHEHUSAM XUMHUECKUX PEaKIHiA
C HCIIONB30BaHNEM (PH3MUCCKUX BEIWYHH, XapaKTEPHU3YIOMINX BEIIECTBA ¢ KOJTHICCTBECHHOM
CTOPOHBI: MaccChl, o0beMa (HOpMaJbHBIE YCIOBHS) Ta30B, KOJMYECTBA BEIIECTBA,;
UCMOJIb30BaTh CHCTEMHBIC XMMUYCCKUE 3HAHWS JUIS MPHHATHS PEHICHUH B KOHKPETHBIX
JKI3HCHHBIX CUTYaIUsX, CBSI3aHHBIX C BEICCTBAMU M UX MPUMEHCHUEM

KPUCTAJIIIMYCCKUX PpCHICTOK

OK 02.
Hcnons3oBaTh
COBPEMEHHBIC
CpeJcTBa TOHCKa,
aHajau3a u
MHTEPIPETAINN
uHbopManuu 1
UH(POPMAIMOHHBIC
TEXHOJIOTHH JIJIst
BBITIOJTHEHHS 33124
npodeccroHanbHO
W IeITEeILHOCTH

B 06J1acTH HEHHOCTH HAYYHOTO TMO3HAHMS:

- c(hOpPMHPOBAHHOCTF MHPOBO33PEHUS, COOTBETCTBYIOIICTO
COBPEMEHHOMY YPOBHIO Pa3BHTHS HAayKH U OOIIECTBECHHOM
MIPAKTHKH, OCHOBAHHOTO Ha Zajore KyJIbTYP,
CIOCOOCTBYIOIIIETO ~ OCO3HAHHWIO  CBOETO  MecTa B
MTOJNKYJIBTYPHOM MHPE;

- COBEPIIICHCTBOBAHUEC S3BIKOBOW M YUTATEIHCKON KYJIBTYPHI
KaK CpEJICTBA B3aUMOJICHCTBUS MEXIY JIOJABMHU U TO3HAHUS

MUpa;
- OCO3HAHUE LEHHOCTH HAayYHOW NEeSTEIbHOCTH, TOTOBHOCTH
OCYIIECTBIIATh MPOEKTHYIO u UCCIIEI0BATEIbCKYIO

JIeSITENTFHOCTD WHAWBUIYAIBHO U B TPYIIIIE;
Osaanenne YHUBepCAJIbHBIMH
NM03HABATEJbHBIMH AeiiCTBUAMM:

B) padoTta ¢ nungopmaunmeii:

- BIIaZICTh HABBIKAMH TTOTyYeHHUS HH)OPMAIUH U3 HCTOYHIKOB
pasHBIX THUIOB, CAMOCTOSTENFHO OCYIIECTBIATH TIOHCK,
aHallM3, CHCTEMATH3allUI0 M WHTEPIPETANUI0 UHPOPMALIUU
Pa3IMYHBIX BUAOB U (DOPM TIpEICTaBICHUS,

- CcO3/laBaTh TCEKCTHI B PAa3IUYHBIX (opMatax ¢ yd4eTom
Ha3HAuCHUS WHOOPMAIMKM U IEICBOW ayTUTOPHHU, BHIOHpas
ONTUMANIbHYIO (HOPMY MPEJCTABICHUS U BU3YaIN3aIlUH;

- OIICHUBATh IOCTOBEPHOCTb, JICTHTUMHOCTh HH()OPMAITHIH, cC
COOTBETCTBHUE ITPABOBBIM U MOPATIHHO-3THUECKUM HOpMaM;

- WCIIONB30BaTh  CpPeACTBAa  HMH(DOPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHII B pEIIEHNH KOTHUTHBHBIX,

y4eOHbIMHU

- YMETb IJTAHUPOBATH U BBIIIOJIHATH XUMUUECKHI SKCIIEPUMEHT (IPEBpAILEHUs] OPraHHYECKHUX
BEILECTB IIPU HATPEBaHUH, MOJYYCHHE STHJICHA M HM3YyY€HHE €ro CBOICTB, KauyeCTBEHHBIC
PEaKIMK Ha abJIETH/IbI, KPAXMaJl, YKCYCHYO KHCIIOTY; IeHATYpalst OSJIKOB P HArpeBaHHH,
LBETHBIE PEAKIIUK OEJIKOB; IPOBOANUTH PEAKIMHM HOHHOT'O OOMEHA, OTIPEIeIISITh CPely BOJIHBIX
PacTBOPOB, Ka4ECTBEHHbIC PEaKIMU Ha CyNb(ar-, KapOoHAT- U XJIOPUA-aHUOHBI, HA KATHOH
aMMOHMUS; pelaTh dKCIEpUMEHTANbHBIe 3a1aun Mo TeMaM "Mertammsl" u "Hemertamnsr") B
COOTBETCTBUHM C MPaBWIAMH TEXHUKH OE30MACHOCTH MPH OOpAIICHUH C BEIICCTBAMH H
J1a00paTOPHBEIM 00OPYAOBAHHEM; MPEJCTABIATE PE3yIbTAThI XUMHYCCKOTO IKCICPUMEHTA B
(dhopMe 3amucu ypaBHEHUI COOTBETCTBYIOIIMX PEAKIUN U (POPMYIIUPOBATH BBIBOBI HA OCHOBE
9THX PEe3yJIbTATOB,;

- YMETh aHAJIM3UPOBATh XMMHYCCKYIO MH(POPMAIIHIO, MTOTYyYACMYI0 U3 PA3HBIX UCTOYHHKOB
(cpencTB MaccoBoit nHDOpManyH, ceTh IHTEpHET U ApyTHE);

- BIIQJIETh OCHOBHBIMH METOJIAMH HAYYHOTO TMO3HAHHS BELIECTB M XUMHYECKUX SIBJICHUM
(HabmroneHue, U3MEpPEHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE ),

- YMETb [IPOBOIUTH PACUETHI [I0 XUMHUUYECKUM (HOPMYJIaM U yPaBHEHHSIM XUMHUYECKHUX peakinit
C HCIOJIb30BaHUEM (PM3MYECKUX BEIMYHMH, XapaKTEPU3YIOLIMX BEIIECTBA C KOJMYESCTBEHHON
CTOPOHBI: MacChl, o0beMa (HOpMalbHBIE YCIOBHS) Ta30B, KOJMYECTBA BEIIECTBA,;
HCMOJIB30BaTh CHUCTEMHBIC XMMHUYCCKUE 3HAHWS JUIS MPHHATHS PEHICHUH B KOHKPETHBIX
JKI3HCHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMH M UX MPUMEHCHUEM




KOMMYHUKATHBHBIX M  OPTraHM3allMOHHBIX  3aJa4  C
coOnroieHreM — TpeOOBaHMN ~ DPrOHOMHUKH,  TCXHHKHU
0€30MacHOCTH, TUTHEHBI, PECypCOCOCPEIKEHHS, MPABOBBIX U
STHYECKUX HOPM, HOPM MH(POPMALMOHHOW 0€30aCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUSI U 3aLUTHI
nHpopManuu, THPOPMAITMOHHOHN 0€30MTaCHOCTH JIMYHOCTH;

OK 04.

S pexTrBHO
B3aUMO/IeiicTBOBAT
b ¥ paboTaTh B
KOJUICKTUBE H
KOMaHJ1e

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOATEIHHOCTH H
CaMOOTIpeACNIEHUIO;

-OBJIaJICHHE HaBBIKAMU y4e0OHO-HCCIIEIOBATEIILCKOM,
MIPOEKTHOM U COLIMANILHOM J1eATeIbHOCTH;

OBiajeHne YHMBEPCAJIBHBIMH KOMMYHHMKATHBHBIMH
JefCTBUSIMM:

0) coBMecTHAsl IeATeJbLHOCTD.

- TIOHMMAaTh W HCIIOJIb30BAaTh MPEUMYINECTBA KOMaHIHOU H
WHIUBUAYaTbHON pabOTHI;

- MPUHUMATD e COBMECTHOM IEeSITEIbHOCTH,
OpraHW30BBIBATh W KOOPAMHHUPOBATH JEHCTBUS 10 €€
JIOCTHKEHUIO: COCTaBJIATh IUIAH JACHCTBUN, paclpenemsiTh
POJIU ¢ yU4ETOM MHEHUH YYaCTHHUKOB OOCYXKIaTh PE3yJIbTaThI
COBMECTHOH paboThl;

- KOOPIMHHPOBATH W BBINOJIHATH pPabOTy B YCIOBUSAX
peanbHoro, BUPTYaJILHOTO i KOMOWHHPOBAHHOTO
B3aMMOJCHCTBU,

- OCYUIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TOBEJIEHUE B
PA3NUYHBIX  CUTyaIllsIX, MpPOSBIATE  TBOPYECTBO U
BooOpakeHHe, ObITh HHUIIHATHBHBIM
Osaanenne YHHUBEPCAJIbHBIMH
JeHCTBUSIMMU:

') IPUHATHE ce0s1 M APYTrUX JTIOeii:
- NMPUHUMATh MOTHBBI W apTyMEHTHl IPYTHX JIOACH TpH
aHaJIM3€e Pe3yibTaToOB ACITEIbHOCTH;

- IPU3HABATh CBOEC MIPABO U IPABO JAPYTUX JIIOJCH HA OIIUOKHY;
- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIIUHU IPYTOT0
YeJIOBEKa,

PEeryjJsaTUuBHbIMH

- YMETb IJIAaHUPOBATH U BBIIIOJIHATh XUMUUECKHI SKCIIEPUMEHT (IIPEBPAILCHNS OPTraHMIECKHX
BEIIECTB IIPU HArpeBaHUM, MOJIYUYCHHE STHICHA M H3YYEHHE €ro CBOWMCTB, KaUeCTBCHHBIC
PEaKIuK Ha AJIbICT U, KpaxMall, YKCYCHYIO KUCIIOTY; AeHaTypauus OelIKOoB IIPH HarpeBaHUH,
LBETHBIE PEAKLINH OEJIKOB; TPOBOANTH PEAKIIMM HOHHOI'O OOMEHA, OTIPEIeINSTh CPELy BOJHBIX
pacTBOPOB, Ka4eCTBEHHBIE PEAKLUH Ha Cyib(daT-, KapOOHAT- ¥ XJIOPHUI-aHUOHBI, Ha KaTHOH
aMMOHUS; pelllaTh KCHepUMEHTaNbHble 3afaud 1no temaMm "Meramsl" u "Hemeramnsl") B
COOTBETCTBUM C IIPaBWJIAaMH TEXHMKHM OE30IaCHOCTH NpU OOpAIlEHHH C BEUIECTBAMU M
71a00paTOPHEIM 00OPYAOBAHUEM; HPEACTABIATh PE3yIbTAThl XUMUIECKOTO 3KCIIEPUMEHTA B
(opme 3ammcu ypaBHEHHH COOTBETCTBYIOMINX pPeaknuii ¥ GOpMyIMPOBATh BHIBOBI HA OCHOBE
9THX PE3yJIbTATOB

OK 07.
CopelicTBOBaTh
COXpaHCHHIO
OKpYyXKaromieu
cpenpl,

B 06J1acTH 3K0J10r14YeCcKOro BOCIUTAHMSA:

- copMHUPOBAHHOCTH SKOJIOTHIECKOHN KYIbTYpPbI, TOHIMAaHHE
BIMSIHAS  COLMAIBHO-)KOHOMHYECKHX  IIPOIIECCOB  Ha
COCTOSTHHUE TPUPOIHON MU COLMAIBHOW Cpeabl, OCO3HAHUE
JI00ATTEHOTO XapaKkTepa YKOJIOTHIECKUX MPOOIeM;

- chopmupoBaTh MPEICTABICHUSI: O XUMHYECKOW COCTABJLIIONICH €CTECTBEHHOHAYYHOM
KapTHHBI MUPA, POJIM XUMHH B TIO3HAHUU SIBICHUI IPUPOIBI, B GOPMHUPOBAHUH MBIIUICHUS 1
KyJNbTYpBl JHYHOCTH, €€ (DYHKIIMOHATBFHOH T'PaMOTHOCTH, HEOOXOAWMOW IUIS pEIIeHHs
MPAaKTUIECKUX 3a/1a4 M JKOJOTHIECKH O00OCHOBAHHOTO OTHOIICHHS K CBOEMY 3IOPOBBIO M
MIPUPOJIHOM Cpelie;




pecypcocOepexeH | - INIAHUPOBaHUE U OCYIIECTBIICHUE ASHCTBUI B OKPYXKAIOIIEH | - yMETh COOJII0/IaTh NPaBHJiIa SKOJIOTHYECKH LIEIECO00Pa3HOT0 MOBEACHHS B OBITY U TPYIOBOH
U0, IPUMEHSTh cpele Ha OCHOBE 3HAHUs LeNlell yCTOMYMBOIO Ppa3BUTHUS | AEATEIBLHOCTH B IENSX COXPAHEHUS CBOETO 3J0POBbSl U OKPYXKAMOLIEH MpUPOAHOHN Cpemsl;
3HaHMS 00 YeJI0BEUECTBA; YUHUTBHIBATh OTMIACHOCTb BO3JCHCTBHSI Ha KUBbIE OPTaHU3MBbI OTIPE/ICIICHHBIX BEILECTB, TOHUMAst
W3MEHEHUU aKTHBHOE  HEMpHsTHE JACWCTBUN, MPUHOCAIIMX  BPEJ | CMBICI MOKa3aTess MpeaeibHON JOMYCTUMOM KOHLIEHTPALUU

KJIUMATa, OKpYy’Karouiei cpese;

TIPUHITHIIBT - YMEHHE IPOTHO3UPOBATh HEOIATONIPUATHBIEC YKOJIOTHICCKIE

OepeKITBOTO MTOCTICICTBHS PEANPUHIMACMBIX JCHCTBHH, IPeI0TBpAIIaTh

TIPON3BOJICTBA, ux;

3¢ hexTHBHO - pacIupeHHe OmbITa JESATEIBHOCTH HKOJIOTHYECKOU

JIeHCTBOBATE B HaTpaBJICHHOCTH;

Ype3BhIYAITHBIX - OBJIAJICHUC HABBIKAMH yUCOHO-HCCIIEI0BATCIILCKOM,

CUTYaLUsX MIPOEKTHOM U COLIMANIbHOM J1eATeIbHOCTH;

K 1.3 HCIO0JIb30BaTh KOHCTPYKTOPCKYIO0, HOPMaTUBHO-

HpI/IMeHHTB TEXHUYIECKYIO U IPOU3BOICTBEHHO-TEXHOJIOTHICCKYIO BJIAICTh OCHOBHBIMU MCTOJaMU HAYYHOT'O ITO3HAHWA BEIECTB U XUMHUYICCKUX SIBJIEHUH
cOOpOYHBIE JOKYMEHTAIIMIO TI0 CBApKE. (HabmroneHue, U3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE );

MIPHUCTIOCOOTICHHMS

JUIst COOPKH BJIAJICTh HAaBBIKAMH PACIO3HABAHUS U 3alIUTH HHPOPMAINH,

3JIEMEHTOB MH(pOPMALMOHHO} 6E30IaCHOCTH INIHOCTH YMETh COOMI0ATh MPaBUiIa YKOJIOTHUECKH 1IEeJIeCO00pa3HOTO MOBEACHUS B OBITY H TPYAOBOH
KOHCTPYKIUH NIESITETFHOCTH B IEIISX COXPAHEHHS CBOETO 37J0POBbS M OKPYKAIOIIEH MTPUPOIHOH CpeIb

(u3nenui, y3ios,
JieTanei) moxa
CBapKy.




2. CTPYKTYPA U COAEPKXAHUE OBH.[EOBPA3OBATEJILHOﬁ JACHUITINHBI
«XHUMUS»

Bunx yueOHO# paGoThI O0beM B yacax
O0Bbem 00pa3oBaTeTbHOI MPOrPaMMBbI 72
Harpy3ka Bo B3anMo/1eiicTBIU ¢ MpenoaaBaTeieM 72
OcHoOBHOe coiepkaHue 68
B TOM YHCIIE:
TEOPETUIECKOE O0YUCHHE 38
MpaKkTU4YecKue 1abopaTopHbIC 3aHITUS 30
IpodeccnonaabHO- OPUEHTUPOBAHHOE CO/IEPIKAHME 4
B TOM YHCIIE:
TEOPETUYECKOE 00YUCHHE 2
MPaKTUYECKUE 3aHATHUS 2
WHIVBHUIYJbHBIA TIPOSKT Hem
[MpomexxytouHast arrectanus B popMe nudPepeHIIPOBAHHOTO 3a4eTa




2.2. TemaTuyecKkMid IJIAH U COJAEPKAHUE TUCIATIIHHBI

HaumeHoBaHue Conep:xanue y4eOHOro MaTtepuaia (OCHOBHOE H PO ecCHOHAILHO-OPMEHTHPOBAHHOE), 06 DopmMupyemblie
. beM 4acoB
pa3iesioB U TeM JlabopaTopHbIe U MPAKTHYECKUEe 3aHATHUS, IPUKJIATHON MOAYJIb KOMIIeTEeHIIUH
1 2 3 4
OcHoBHOe coep;kaHue BCe MPOrpaMMBbl 72
Paznen 1. OcHOBBI CTPOCHUSA BelIECTBA 6
Tema 1.1. OcHoOBHOE co/lep:KaHue 4 OK 01
CtpoeHne aToMOB
XEMMUIECKUX Teopernueckoe o0yyenne 2
AJIIEMEHTOB U _ _
npupoza 1-2 CoBpemenHast Mozenb CTpoeHHs aromMa. CHUMBOJMYECKHH SI3BIK XUMHUHU. XHUMHUYECKUN DJIEMEHT.
e OnexkTpoHHas KoH(urypauus atoma. Kiaccupukaiuss XUMHUECKUX 3JIEMEHTOB (s-, P-, d-i)JIeMeHTBI).
CBSI3H BanentHble = 3IEKTPOHBI. BanentHocTb. OJIEKTpOHHAsg  MpUpoAa  XUMHUYECKOU CBSI3U. 2
DNEeKTPOOTPUIIATEILHOCTh. BHIBI XMMHYECKOW CBS3M (KOBaJCHTHAs, WOHHAs, MeETalInYecKasi,
BOJIOPO/IHAS) M CTIOCOOBI €€ 00pa30BaHMs
IIpakTHYeckue 3aHATHSA 2
3-4 Pemrenne 3amaHuii Ha WCIOIB30BAHUE XMMHUYECKONH CHUMBOJMKA W Ha3BaHHW COEIMHEHUN IIO
HOMEHKJIaType MEXIYHAPOIHOTO COI03a TEOPETUUECKOM U PUKIAAHOW XUMUH U TPUBUATIBHBIX HA3BAHUN
JUISL COCTABJICHUSI XUMUYECKUX (OPMYII ABYXaTOMHBIX CO€AMHEHHH (OKCHIIOB, CyNb()HI0B, THAPUIOB U
T.I.) U IPYTUX HEOPTraHUYECKUX COCTMHEHUM OTIENIbHBIX KJIACCOB. 2
[IpakTuueckue 3aaHusl Ha YCTAHOBJICHUE CBSI3U MEX]y CTPOCHHEM aTOMOB XMMUYECKUX 3JIEMEHTOB U
MEPUOINYECKIUM HU3MEHEHHEM CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U UX COCJIMHEHHH B COOTBETCTBHUH C
nojoxxenueM [leprnonndeckoi CUCTEMBI.
Tema 1.2. OcHoBHOe conep:kaHue 2 OK 01
OK 02
IIpakTHYeckne 3aHATHSA 2
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[Tepuonnueckuii
3aK0H U Ta0JIuIa
.. MenneneeBa

5-6 ITlepuommyeckas cucrema xuMuueckux snemeHToB J[.M. MenneneeBa. ®u3ndueckuii CMbICIT
Ilepuoanueckoro 3akona J[.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHX
3JIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUU C TTOJIOKEHUEM
XUMUYECKOro snemeHTa B [lepuonnueckoii cucreme. MUpoBO33peHUECKOE U HAYYHOE 3HAUCHUE
[Tepuonuueckoro 3akona /.M. Menzaeneesa. [Iporunosst [{.11. MenneneeBa. OTKpbITHE HOBBIX

2

XUMUYECKUX HIIEMEHTOB.

Pemenne npakTHKO-OpMEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI Ha XapaKTepU3aLHI0 XUMHUYECKUX

3JIEMEHTOB « MeTamn4ecKke / HeMETALUTUIECKIE CBOMCTBA, SJIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX

3JIEMEHTOB B COOTBETCTBHUH C UX 3JIEKTPOHHBIM CTPOECHUEM U MOJIOKEHUEM B IEPHOIUUECKON CUCTEME

XuUMHYecKuXx 31eMeHToB J.J. MeHnaeaeeBay
Pa3nen 2. XuMuyeckue peakimuu 10
Tema 2.1. Tumnel OcHoOBHOE co/lep:KaHue 6 OK 01
XUMHYECKHX
peaKyii Teoperuueckoe o0yueHue 4

7-10. Knaccudukanuus v TUIIBI XUMUYECKUX PEAKIHH C y4aCTHEM HEOPTaHUYECKUX BEIIECTB.

CocraBneHre ypaBHEHUN PEaKIUid COSAMHEHUS, PA3I0OKEHHUS, 3aMEIICHHS, OOMEHA, B T.4. PEaKIIUi

TOpPEHUs, OKUCIIECHUA-BOCCTAHOBJICHUSI.

VYpaBHeHus OkucIeHUs-BoccTaHOBNIeHUs. CTeneHb okuciaeHusl. OKUCIUTENb U BOCCTAHOBUTENb. 4

CocraBneHue U ypaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUN METOIOM AJIEKTPOHHOIO

6ananca. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEaKLIMU B IPUPO/IE, MPOU3BOICTBEHHBIX Mpolleccax u

KU3ZHEESITEIIbHOCTU OPTraHU3MOB

IIpakTH4eckue 3aHATHSA 2

11-12. KonuuecTBeHHBIE OTHOIICHUS B XUMHUU. OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI B XUMUU U PACUETHI

[0 ypaBHEHUSAM XUMHUYECKUX peakuuii. Mosib Kak equHuIla KOJIMYeCcTBa BenlecTBa. MosipHas macca.

3aKOHBI COXPAaHEHHS MAacChl M SHEPruH. 3aKOH ABoraapo. MoJspHbI 00beM Ta30B. OTHOCHTEIbHAS 2

IUIOTHOCTH Ta30oB. PacdeTsl Mo ypaBHEHUSM XUMHUYECKUX PEAKIMi C MCIOIh30BAHUEM Macchl, o0bemMa

(HOpMaJbHBIE YCIIOBHS) Ta30B, KOJIMUECTBA BEIIECTBA
Tema 2.2. OcHoOBHOE co/lep:KaHue 4 OK 01
DIIEKTPOIUTHYECKA OK 04

Teopernueckoe o0yueHue 2
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s IUCCOLIMALIS U
WOHHBIA 0OMEH

13-14. Teopust IEKTPOIUTHYECKON aucconuanuu. MOHBI. DJIEKTPOIUTHI, HEAIEKTPOJIUTHI. Peakiuun
HOHHOI'O 06MeHa. COCTaBHeHI/Ie peaKI_II/Iﬁ HNOHHOTI'O O6M€Ha HyTeM COCTABJICHUA HX IIOJHBIX H
COKpAIIICHHBIX MOHHBIX ypaBHEHUM. KHUCIOTHO-OCHOBHBIC peakinu. 3alaHusl Ha COCTaBJICHUE MOHHBIX
peakiui

JlaGopaTopHble 3aHATHSA

15-16.JIaboparopHas pabota “TUIbl XUMHUECKUX PEAKIIHIA .

HccnenoBanue TUNOB (110 COCTaBY M KOJIMYECTBY MCXOHBIX U 00pa3yIOMIMXCS BEIIECTB) U IPU3HAKOB
XHUMHAYECKHX peakiuii. [IpoBeneHne peakiuii HOHHOTO 0OMeHa, OTpeIeTICHNE CPEIbl BOAHBIX
pacTBOpOB. 3aJIaHKs HA COCTABIICHUE MOHHBIX PEAKIINI

Pa3pea 3.

CTpOBHI/Ie H CBOMCTBA HEOPraHn4eCKMuXx BEIIEeCTB

18

Tema 3.1.
Knaccudukamms,
HOMEHKJIATypa U
CTpOCHHE
HEOPTaHUYECKUX
BEILIECTB

OcHoBHoOe conep:kaHne

TeopeTnyeckoe o0yueHue

17-20. Ilpenmet Heopranudeckoit xumun. Kiaccudukamnmsi HeopraHM4ecKux BemecTB. [IpocTeie u
CJIOJKHBIC BCIIICCTBA. OCHOBHBIE KJIACCHI CIIOKHBIX BCIIIECCTB (OKCI/II[I:I, TUAPOKCUBI, KUCIIOTHI, COJ'II/I).
B3anMocCBs3b HEOpraHMYECKUX BEIIECTB. ATperaTHbie COCTOSIHUS BellecTBa. Kpucrammmieckue u
amop@HsbIe BeniecTBa. TUITBI KPUCTAUTMYECKUX PEIIETOK (aTOMHAsA, MOJIEKYJISIpHAsi, HOHHAS,
MeTaJUIn4YecKas ). 3aBUCHMOCTh (DU3MUYECKIX CBOWCTB BEIIECTBA OT THITA KPUCTATUICCKOHN PEIIETKH.
3aBUCUMOCTL XUMUYECKOU aKTUBHOCTH BCIIECCTB OT BUAA XHUMHUYECKOU CBSI3U U THUIIA KpHCTaHHquCKOﬁ
pemeTku. [IprauHBI MHOrO00Opasus BEIIeCTB

IIpakTH4eckue 3aHATHA

21-22. HomeHkJaTypa HEOPraHUYECKHUX BEIIECTB: HA3BaHKE BEIIECTBA UCXOS U3 UX XUMUYECKOM
(bopMyJIBI HITM COCTABICHHE XMMUYECKON (POPMYJIBI HCXOSI U3 HA3BaHUS BEILECTBA MO MEXTYHAPOIHOM
(MIOITAK) nnu TpuBUaIbHON HOMEHKJIATYpE.

Pemenne npakThyecKkux 3aJaHMN MO KIacCHU(pUKALMK, HOMEHKJIAType M XUMHUYECKUM (opmyiaam
HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KJIAccOB (yrapHblid ra3, YIJICKUCHBIM Ta3, aMMHAaK, TamieHas

OK 01
OK 02
K 1.3
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W3BECTh, HETralleHas: U3BECTh, MUTHEBASI COJIA M IPYTHX): HA3bIBATh U COCTABIATH (POPMYIIBI XUMHUECKIX
BEIIECTB, ONPEENITh MPUHATICKHOCTH K KJIaccy.

Hcrounnku xumuyeckoi nHdopmaiuu (CpeacTs MaccoBoi nHdopmaiuu, cetb IHTEpHET 1 pyrue).
[Touck nHbOpMaIUu MO Ha3BaHUAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (opMyiaMm

Tema 3.2. ®usuko-| OcHOBHOE conep:kaHue OK 01
XUMHYECKHE OK 02
CBOMCTRA Teoperuueckoe o0yueHue 1.3
HEOPraHUYECKUX .
. pe . 23-24. Metamnel. O0mue Qu3nueckrue U XUMHYECKHE CBOMCTBA MeTauioB. CrocoObl MOTydYeHHs.
B TB
B 3HaueHNe METAJLIOB M HEMETAJIIOB B TIPUPO/IE U )KU3HENCATEILHOCTH YeJIOBEKa 1 opranu3mMoB. Kopposus
METAJIJIOB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTHl METAIIJIOB OT KOPPO3HH
25-26. Hemeramtpl. O0mue Qusnueckre U XUMHUYECKUE CBOMCTBA HEMETAJIOB. THUIMYHBIE CBOMCTBA
HemetaioB [V— VII rpynn. Knaccudukanus u HoMeHKIaTypa coelMHEeHH HeMeTauoB. KpyroBopoTst
OMOTeHHBIX PJIEMEHTOB B IIPUPOJIE
27-28. XuMHUuecKre CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB (OKCHUIOB, THIPOKCHUJIOB,
KHCIIOT, COJIEH | JIp.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BEUIECTB, BOAOPOTHBIX
COEIMHEHMH, BHICIIINX OKCHJIOB U TUIPOKCUIIOB
IIpakTH4eckue 3aHATHA
28-29. CocraBineHrue ypaBHEHUN XHUMHYECKHX pEAKIMH C y4aCTHEM TIPOCTBIX U  CJIOXKHBIX
HEOPTaHMYECKUX BEIIECTB: METAJJIOB M HEMETAIIOB; OKCHJIOB METAJNIOB, HEMETAJUIOB B aM(pOTEPHBIX
3JIEMEHTOB; HEOPraHUYECKUX KHUCIIOT, OCHOBaHHM U aM(POTEPHBIX THAPOKCHIOB; HEOPTAaHUYECKUX COJIEH,
XapaKTEPU3YIOLIUX UX CBOMCTBA.
Pemenne mpakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKHX 33/JaHUN HAa CBOWCTBA, COCTaB, MOJIY4YEHUE U
0e30MacHOe WCIOJIB30BaHWE BAXKHEHIIMX HEOPraHUYECKMX BEIIECTB B OBITY W TMPAKTUYECKOM
NeSITeIbHOCTH YeJIOBeKa
Tema 3.3. OcHoOBHOE co/lep:KaHue OK 01
Nnentndukanus OK 02
HEOpraHHYECKHX JlaGopaTopHble 3aHATHSA OK 04
BEIIIECTB

30-33.JIaboparopHas pabota «neHTH (KA HEOPraHUUECKUX BEIIECTBY.
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Pemenne skcrepMMEHTAIbHBIX 3alad 0 XUMHUYECKUM CBOMCTBAM METAUIOB M HEMETAJUIOB, II0
PAaCIIO3HABAHUIO U ITOJIYYEHUIO COEAMHEHUN METANIOB U HEMETAJUIOB.

WpenTudukanuss HEOPraHMYECKUX BELIECTB C HCIOJb30BAaHUEM HX (PU3UKO-XMMUYECKHX CBOMCTB,
XapaKTepHBIX Ka4eCTBEHHBIX peakiuil. KaduecTBeHHble peakiuu Ha cynbdar-, KapOOHAT- U XJIOPUI-
AHUOHBI, Ha KATUOH aMMOHUS

Pa3pea 4.

CTtpoeHue 1 CBOMCTBA OPraHMYeCKUX BelleCTB

24

Tema 4.1.
Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpTraHUYECKHUX
BEIICCTB

OcHoBHOE co/lep:KaHue

Teopernueckoe o0yueHue

34-37. IlosiBieHre U pa3BUTHE OPraHUYECKON XUMHUH Kak Hayku. [IpeamMer oprann4eckoil XuMHH.
MecTo 1 3HaYeHUE OPraHUYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HayK.

XHWMHUYECKOE CTPOEHUE KaK IMOPSAOK COEIMHEHUS aTOMOB B MOJIEKYJIE COIJIACHO HX BaJIEHTHOCTH.
OCHOBHBIE TMOJOKEHUS TEOPUU XUMHUYECKOTO CTPOEHHS OopraHmyeckux coequHenuit A.M. Bytieposa.
VYriepoaHbld CKENEeT OPraHuYecKOM MOJIEKYJbl. 3aBHCHUMOCTh CBOMCTB BEIECTB OT XHWMHUYECKOIO
CTPOEHHUsI MOJIEKy1. M30MepHs 1 U30MepBI.

[Tonatue o ¢yHxnuoHaneHOW rpynme. Paaukan. IlpuHmunsl kinaccuuKanmuy —OpraHUYECKUX
coelMHEeHMI. MexXayHapoaHas HOMEHKJIaTypa v MPUHLUIIBI HOMEHKJIATYPbl OPraHUYECKUX COCTUHEHUM.
[Tonsatue 00 a30TcoAEpIKAIMX COCTMHEHUAX, OMOJOTMUECKH aKTUBHBIX BEIIECTBax (YIJIEBOAAX, KUPAX,
OeyKkax U JIp.), BEICOKOMOJICKYJIIPHBIX COSAMHEHUAX (MOHOMED, MOJTUMED, CTPYKTYPHOE 3BEHO)

IIpakTnyeckue 3aHATHS

38-39. HomeHkIaTypa OpraHU4eCcKiX COSAMHEHUN OTAENbHBIX KIIACCOB (HACKHIIIEHHBIC, HCHACKIIICHHBIC
U apOMaTHUYECKHE YTJIEBOJOPO/BI, CIIUPTHI, (PEHOJBI, AJTbJETUIBI, KETOHBI, KAPOOHOBBIE KHCIIOTHI H JP.)
CocTraBiieHHE TIOJNHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJT OPraHUYECKHX BEIIECTB OTICITHHBIX
KJIaCCOB, HWCIIONB3YSl WX HAa3BaHHUSA IO CHUCTEMATHYECKOW W TPUBHAIGHOW HOMEHKJIAType (STHIIEH,
alleTH/IeH, THIEepUH, (eHos, GopMalbIeruj, yKCycHas KHUCIIOTa, TIUIuH). Pacdersl mpocreiieit
(bopMyIIbl OpraHuYecKOi MOJIEKYJIbI, HICXO/IS U3 3JIEMEHTHOTO cocTaBa (B %)

OK 01
I1K1.3

OcHoOBHOE co/lep:KaHue

12
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Tema 4.2.
CpolicTBa
OpTraHUYECKHUX
COECTMHEHNU

TeopeTnyeckoe o0yueHue

OU3NKO-XMMUYECKHE CBOMCTBA OPraHMYECKUX COEAMHEHUH OTAEIbHBIX KIAcCOB (OCOOCHHOCTH
KJ1accU()UKALUU 1 HOMEHKJIATypbl BHYTPH KJlacca; TOMOJIOTMUYECKUH paa 1 ob1mas popmysa; U30MepHus;
¢u3nvecKkne CBONCTBA; XUMHUECKUE CBOMCTBA; CIOCOOBI MOMYUYCHHUS):

40-41. IlpenenbHbIC YIIIEBOAOPOIbI (AJIKAHBI U MIUKJIOAJKAHBI). ['OpeHne MeTaHa Kak OJMH U3 OCHOBHBIX
HCTOYHHUKOB TCIUIA B IPOMBIIIJICHHOCTHU U GBITy. CBoiicTBa MNPpUPOAHBIX YIJICBOAOPOAO0OB, HAXOXKICHUC B
MPHUPOJIE U IPUMEHEHHE AJTKaHOB,

— HEIpeebHbIE (AJIKEHBI, AIKUHBI U aJIKaJUEHbI) 1 apOMaTUUECKHE yIIeBo10poabl. ['opeHue aneTuieHa
KaK UCTOYHHK BBICOKOTEMITEPATyPHOTO TUTAMEHH TSI CBAPKH U PE3KH METAJIOB

42-43. Kucnopoacoaepxamniie coeauHeHus (CnupThl U (EHONBI, KapOOHOBBIE KHCJIOTHI M 3(HPHI,
QIBJIETH/IBI U KETOHBI, KUPBI, yriaeBojbl). [IpakTrueckoe MpUMEHEHUE STUJICHTIHMKOISA, TIUICPUHA,
¢denona. Ilpumenenue dopmanbaernaa, aleTaabIeruaa, yKCyCHOW KUCIOThl. Mbula Kak COJM BBICIIUX
KapOOHOBBIX KHCIIOT. MOIOIIIME CBOWCTBA MbLjIa

44-45. Azotconepkaliue COSAWHEHHS (aMUHBI M aMHUHOKHUCIOTHI, OeNku). BBICOKOMOIEKYIspHBIE
COEMHEHUS (CUHTETUYECKHEe U OMOJIOTMYECKU-aKTUBHBIE). MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO.
[Tonumepusanus 3TUIeHa KaK OCHOBHOE HAIlpaBJICHUE €r0 UCIOJIb30BAHUS.

I'enernueckas cBSI3b MEXKAY KJIaCCaMH OpPraHUYECKUX COCTUHEHUI

IIpakTH4eckne 3aHATHA

46-47. CpoiicTBa OpraHUYECKHX COCIWHEHHH OTAEIBHBIX KIJIACCOB (TPUBHAIBHAS W MEXIyHApOIHAS
HOMEHKJIATypa, XUMHUECKHUE CBOIMCTBA, CIIOCOOBI MOTYYCHHsI): MPEeAeTbHbIC (ATKAHBI U ITUKIOATKAHBI),
HeTpeaebHbIe (AIKCHBI, AIKHHBI U AJIKAUCHBI) U apOMaTHUECKUE YTIICBOJIOPOIbI, CIUPTHI U ()EHOIIBI,
Kap6OHOBBIe KHUCJIOThI U 3(prBI, AIBACTUABI U KCTOHBI, aMUHBI U aMUHOKUCIIOTBI, BBICOKOMOJICKYJIAPHLBIC
COeIMHEHUS. 3a/laHusl Ha COCTABIICHHE YPAaBHCHHH XMMHUYECKHX PEaKIUi C Y4acTHEM OPTaHHMYECKUX
BCHICCTB HAa OCHOBAHHH HUX COCTaBa U CTPOCHUA

48-49. CocraBineHue cxeM peakiuii (B TOM 4YHCIE MO TNPEAJIOKEHHBIM IIeToYKaM IMPEBPaLICHUN),
XapaKTEePU3YIOINX XUMUIECKHE CBOWCTBA OPraHMYECKUX COSANHEHNH OTEIBHBIX KJIACCOB, CIIOCOOBI MX
MOJyYeHUs M Ha3BaHUWE OPTraHUYECKUX COCAMHEHHH 10 TPUBUAIBHOM MM MEXAyHapOIHOU
CHCTEeMaTHYeCKO HOMEHKIIAType.

OK 01
OK 02
OK 04
I1K1.3
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Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETHMUYECKUX 3aJlaHUid Ha CBOWCTBA OPraHUYECKUX
COEJIMHEHHH OTJENbHBIX KJIACCOB

JlabopaTopHasi pabora

50-51. JIabopatopHas pabota “IIpeBpareHus OpraHUIeCKUX BEIIECTB ITPH HArPEBaHUH .
ITonmyuyenue sTueHa U U3y4EHHUE €ro CBOMCTB. MOJEIMpOBaHNUE MOJIEKYJ U XUMUUECKUX IIPEBPALLECHUN
Ha IIPUMEpE dTaHa, dTUJICHA, allCTUIICHA U JIp.

Tema 4.3.
Nnentndukanus
OpPTaHUYECKHUX
BEILIECTB, UX
3HAYEHUE U
MPUMCHCHHE B
OLITOBOM U
MIPOU3BOACTBEHHOMN
IEeITEILHOCTH
yejgoBeKa

OcHoBHOE co/lep:KaHue

Teopernueckoe o0yueHue

52-53. buoopranuueckue coequHenus. [Ipumenenne u Ouosoruueckas ponib yrieBoaoB. OKHcIeHHE
YIJIEBOJOB — KCTOYHMK DSHEPIMU JKMBBIX OpraHn3MoB. OO0IacTé NPUMEHEHHS aMHHOKHCIIOT.
[IpeBparenus 6eIKOB NHIIM B Oprann3Me. buonornueckue pyHkiuu 6enkos. buonornueckue QyHKIMHA
JKUPOB. PoJib OpraHnyeckoil XUMUHU B PEIICHUH MPOOJIeM MUIIEBON OE30MaCHOCTH

54-55. Ponb OpraHM4ecKkoil XMMHM B PEIICHUH MPOOJIEM SHEPreTUYecKoi OEe30MacHOCTH, B Pa3BUTUU
MEIUIUHBI, CO3/IaHUM HOBBIX MaTEpUaJIOB, HOBBIX HCTOUYHUKOB HEPIUH (aJbTepHATUBHbIE HCTOUHUKU
sHeprum). OnacHOCTh BO3JEHCTBUS HA JKUBbIE OPraHU3MbI OPraHUYECKUX BELIECTB OTAEIBHBIX KJIACCOB
(yraeBogopozsl, CHUPTHL, (EHONbI, XJIOPOPraHUYECKHUE MPOU3BOJHBIC, AIBJETUABI U ApP.), CMBICT
HOKa3aTess MpeieNbHO JOMyCTUMOM KOHIIEHTPALuU

JlabopaTopHble 3aHATHS

56-57. Jlaboparopnas pabota: “VneHTuduKamnms OpraHM4eCKiX COSTUHEHUH OTASIbHBIX KJIacCOB”

W neHTudukanis opraHiuecKuX COSIMHEHHUA OT/ACIBHBIX KJIACCOB (Ha IPUMEpE albJIeTHI0B, KpaxMaia,
YKCYCHOW KHUCJIOTHI, OSJIKOB U T.I1.) C UCIIOJIb30BAHUEM WX (PU3UKO-XUMUYECKUX CBONCTB M XapaKTEPHBIX
KayeCTBEHHBIX peaknuil. JleHarypamusi Oenka TpuW HarpeBaHWd. L[BeTHBIE peakuuu OEIKOB.
BO3HUKHOBEHHE aHATMTUYECKOTO CHTHATA C TOYKHU 3PEHUS XUMUYECKUX TPOIECCOB MPHU MPOTEKAHUU
Ka4eCTBEHHOW PeaKInH, MO3BOJISIONICH UICHTH(QHIIMPOBATH MPEIJI0KECHHBIC OPTaHUYECKHE BEIIECTBA

OK 01
OK 02
OK 04
I1K1.3
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Pa3nea 5. Kunernueckne u TepMOIUHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX pPeaKuii
CkopocTb OcHoBHoOeE coepxxaHue OK 01
XUMUYECKHUX OK 02
PCaKIHH. Teopernyeckoe o0yueHue IIK1.3
XUMHUYECKOE
PaBHOBCCHC 58-59. CxopocThb peakiuy, ee 3aBUCUMOCTb OT Pa3IMYHBIX (DaKTOPOB: MIPUPO/IbI PEArUPYIOLINX BEIIECTB,

KOHIEHTPALlUd PpEearupyrolux BelIeCTB, TEeMIEpaTypbl W IUIOMIAJM PEAKIMOHHON MMOBEPXHOCTH.

TernoBbie 3G HEKTH XUMUYECKUX PEaKINii. IK30- U SHIOTEPMHUYECKHUE, PEaKLIUH.

OO6paTuMocCTh peakiuii. XUMHIEeCKOE PABHOBECHE U €0 CMEIICHHUE MO/1 ICMCTBUEM PA3IMYHBIX (PaKTOPOB

(KOHLIEHTpalMsl pPEearecHTOB WJIM TNPOAYKTOB pEakLuu, IaBICHHE, TEMIEparypa) Uil CO3AAHMS

ONTUMAJIBHBIX YCIOBUU MpOTEKaHUs XuMudeckux npoueccos. [Ipunuun Jle [laTense

IIpakTnyeckue 3aHATHS OK 01

OK 02

61-62. Pemenune npakTHKO-OPUEHTUPOBAHHBIX 33JJaHUN Ha aHAINU3 (PAKTOPOB, BIUSIONIMX HA N3MEHEHHE IK1.3

CKOPOCTH XUMHYECKON PEeaKIMH, B T.4. C MO3UIUI SKOJOTHUECKH 11eJ1ecO00pa3HOro MOBEACHUS B OBITY U

TPYJOBOH JEATENBHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/J0POBBS M OKPY’KAIOLIEN PUPOTHON CpEIbI.

Pemienne mnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUl Ha TmpuMeHeHue npuHiuna Jle-llarense s

HAXOXXJCHUS HAlpaBJICHUS CMEIIEHUS pPABHOBECHS XHWMHYECKOH peakuuu H aHaiau3 (akropos,

BIIUSIIOLIUX HA CMEIIEHUE XUMUYECKOTO PaBHOBECHS
Pa3neua 6. PacTBOpBI
Tema 6.1. OcHoBHoOe conep:kaHne OK 01
[Tonsarue o OK 02
pacTBopax Teopernyeckoe o0yuenue OK 07

I1K1.3

63-64. PactBopeHme Kak (Qu3nKo-xuMuueckuii mporecc. PactBopbl. CnocoObl MPUTOTOBICHUS
pactBopoB. PacTBopuMocTh. MaccoBasi 10Jis paCTBOPEHHOTO BemecTBa. CMBICH TOKa3aTeNs MPeaeIbHO
JOMyCTUMOW KOHIIEHTPAIMH U €T0 UCIOJIh30BAHNE B OIIEHKE SKOJIOTHYECKON 0€30IacHOCTH.

[IpaBmiia SKOJOTHYECKH I11eJecOo00pa3HOTr0 TMOBEICHUS B OBITY M TPYIOBOWM NESTEIBHOCTH B IIENSAX
COXpaHEHHSI CBOETO 3JIOPOBBSI M OKPYKAIOIIEH MPUPOIHON CPEIbI; OMIACHOCTh BO3JCHCTBHUS Ha JKUBBIC
OpraHu3MbI OMMPECACIICHHBIX BCIICCTB.
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Pemennie mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUN Ha PaCTBOPBL, UCIIOIb3yEeMbIE B OBITOBOI U
MIPOU3BOJICTBEHHOM JESATEIHHOCTH YEIOBEKA

Tema 6.2. OcHOBHoOE coJep:KkaHne 2 OK 01
HUccnenosanue OK 02
cBoiicTB pactBopos [/IadopaTopHbie 3aHsATHS 2 OK 04
[1K1.3
65-66. JJaboparopHas paboTa «IIpUroToBieHne pacTBOPOB.
[IpuroToBneHue pacTBOPOB 3a/laHHOM (MaccoBoil, %) KOHIIEHTpAIUH (C MPAKTUKO-OPHUEHTUPOBAHHBIMU 2
BOIIPOCaMM) U ONPEAEIEHUE CPEbl BOJAHBIX PACTBOPOB.
Pemenue 3a1a4y Ha IPUTOTOBIIEHUE PACTBOPOB
IIpodeccnonabHO-OPHMEHTHPOBAHHOE COJIePKAHUE (COIePKAHNE PUKIATHOTO MOTYJIs1) 4
Pa3nen 7. Xumusi B ObITY U IIPOU3BOACTBEHHOI IeATEJILHOCTH CBAPIIMKA 4 OK 01
OK 02
Xumns B OBITY H | OCHOBHOE COepKAHHE 4 OK 04
IIPOU3BOJICTBEHHOHU
p OK 07
NEATENLHOCTH Teoperuyeckoe odyyenue 2
YyeloBeKa [IK'1.3
67-68. Hosgeiimme AOCTIKEHHS XWMHUYECKON HAyKd M XUMHUYECKOH TexHojoruu. Pomb Xumum B
o0ecre4eHn HKOJIOTUYECKOM, IHEpreTMYecKoil M MUIIEeBONW O€30MacHOCTH, Pa3BUTHH MEIUIIMHBIL.
[TpaBuia moucka 1 aHaNM3a XUMHUYECKOH HHPOPMAIIMH U3 PA3IMYHBIX HCTOYHUKOB (Hay4YHas U yu4eOHO- 2
Hay4yHasl JIMTepaTypa, cpeicTBa MaccoBoil mH(popMmaiuu, cetb MHTepHeT). BiamsHue XuMmueckux
3J1eMEHTOB Ha 310POBbe CBapIIHMKA.
IIpakTHYeckne 3aHATHSA 2
69-70. BiusiHue BpemHBIX BEIIECTB NP padoTe cBapimuka. CoBpeMeHHass BEHTUISAIMOHHAS CUCTEMa B
CBapOYHOM IIeXe JIJIsl COOIOACHHUS IKOJIOTHUECKON OE30MacHOCTH.
IIpomeskyTOUHAs aTTecTALMS IO IUCHUILIMHE B popMe nuddepeHIIMpOBaHHOTO 3a4eTa 2
Bcero 72
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3. YCJIOBUS PEAJIM3AIIAA ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM

3.1. TpeGoBanust K MUHUMAJILHOMY MATEPHAJbHO-TEeXHUYECKOMY o0ecrnedeHUuI0
Peanuzanus nporpaMMel JUCHUILIMHBI TpeOyeT HaNW4Us y4eOHOro KabuHeTa XUMHH.
O6GopynoBaHne y4eOHOro kabuHera:
KommnexT mebenu-15, pabounii cron u cTyn npenongasareis-1, qocka-1, nHTepakTHBHAs H0cka-1, HOYTOYK-
1, MyJIbTUMEIUIHHBIN IPOSKTOP-1, IIKa( BHITSHKHON-1, TaOIUIbI-7, MOPTPETH yueHbIX-10, CTOJI C pAKOBHHOM-
1, KOMIUIEKThI  y4eOHO-HAIJIAHBIX IOcoOuii-4, anrtedka-1, kadempa-1, BomoHarpeBarenb-1, ydueOHO-
METOANYECKUN KOMIUIEKc-1.
Jlaboparopust
Cron-2, cryn-4, mkadsi-6, orHeTyIIUTEb- 1, celi) Metarummdeckuii- 1, Tym6a Motika- 1, mpudop s MoTydeHust
ranongoankanos-1, natank PH-1, naTunk npoBoauMocTH-1, BeCchl 3J1€KTPOHHbBIE-2, TNIUTKa padoyas-2, mpudop
JUTs OTIpeNieNIeHusl cocTaBa-1, yctaHoBKa AJisl GQMIIBTPOBAaHUS BOJBI-1, anmapar /it MoJdydeHus rasza-1,anmapar
JUISL TIPOBEJICHHSI XUMHYECKHX peakiuii-1, 1meHtpudyra JEeMOHCTpPAIMOHHAS-1, MOJENH KpPUCTAITHYECKUX
peIeToK-7, CpelcTBa WHAMBUAYaNbHON 3amuThl-30, HAO0Op AN COCTABICHUS MOJIEKYJ-2, KOJIeKuuu-41,
puOOp A JUCTWUISILUY BOIBI-1, KpHUCTaNIM3aTOPHI-6, HAOOp TepMOMeTpoB-1, HabOp cTekia B KopoOke-1,
Habop crexistHHON Tocyabl Ne 1-7, HaGop creknsiHHOM nmocynbl No2-10, Habop crexistHHOM Tocyasl Ne 3-10,
HaOOp cTekiIssHHOM mocyn Ne 4-9, HaOop MHIMBUAYAJIbHOIO BCIIOMOTraTEILHOrO 00OpynoBaHus-10, HaOOp
IUTACTHUKOBBIX CTaKaHOB-10, XUMUUECKHE PEaKTUBBI-S1
3.2. UudopmanuonHoe odecniedenne 00y4eHHUs1
OcHOBHbIE HCTOYHUKH:
1. HoBommuckuit, Y. U. Xumus: yuebnuk st 10 (11) kimacca o0mieo0pa3oBaTebHBIX OpraHU3aIni.
Yrny6nénnslii yposens : yueonuk / Y. . HoBommuckuii, H. C. HoBomuHckas. - 5-e uzn. - Mocksa : OO0
«Pycckoe cnoBo — yueOHHK», 2020. - 440 c. - (PI'OC. MnnoanmonHas mkona). - ISBN 978-5-533-00484-8.
- Texcrt : amexTponnusiii. - URL: https://znanium.com/catalog/product/2044115 (nara obpammenwus: 26.02.2024).
— Pexxum goctyna: mo noamnucke
2. HoBommnuckuit, U. WM. Oprannueckast xumusi: yueoHoe mocodue ms 11(10) knacca o01meo0pazoBaTeIbHBIX
opranuzanuid. YrimyOnéHuslii ypoens : yueonuk / U. Y. HoBommuckuii, H. C. HoBommHckast. - Mocksa :
000 «Pycckoe cmoBo — yuebHHK», 2021. - 368 c. - (PI'OC. UnHOBanmonHas mikona). - ISBN 978-5-533-
01422-9. - Texkcr : anextponnbiit. - URL: https://znanium.com/catalog/product/2040880 (nata obparieHus:
26.02.2024). — PexxuM 10CTyIA: 1O TOATHUCKE.
Jlono/iHuTeIbHbIe HCTOYHMKU:
1. Benasun, U. }O. 100 6amioB mo XuMuu. YauMmcst pemarth 3aa41: OT IPOCTHIX IO CAMBIX CJIOXHBIX :
yuebHoe nocodue / U. FO. benaeun, B. I1. Cepreea. - Mockga : JJaboparopus 3uanuii, 2022. - 259 c. - ISBN
978-5-93208-600-1. - Tekcr : anekTponHbIii. - URL: https://znanium.com/catalog/product/1987563 (nara
oOpamenus: 26.02.2024). — PexxuM A0CTymA: IO TOJIHCKE.
2 100 GamoB mo xumuH. TecThl 1S MOATOTOBKU K dK3aMeHy : yueOHoe nocobue / U. FO. BenaBun, E. A.
Bbecosa, B. B. Herpebenkwuii [u ap.] ; mox. pex. B. B. Herpe6erkoro. - Mocksa : JlabopaTtopus 3nanwmii, 2021. -
321 c. - ISBN 978-5-00101-953-4. - Tekcer : anekrpoHHbIi. - URL:
https://znanium.com/catalog/product/1912801 (mata oOpamenus: 26.02.2024). — Pexxum moctymna: mo
HOJIINCKE.
DJIeKTPOHHBIE PecypChbl:

1.Buneoypoku - Poccuiickast 31eKTpoHHas KO
https://resh.edu.ru/tv-program/archive/11/29
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4. KOHTPOJIb M OIIEHKA PE3YJbTATOB OCBOEHMSI OBIIIEOEPA3OBATEJIBHOM

TACHMTILTAHBI

KOHTpOJ'II: 1 OLICHKA pE3yJIbTaTOB 06y‘lCHI/I$I OCYIICCTBIIACTCA IMPLIIOAaBaTCIICM B IIPOLICCCE TPOBCACHUA

MPAKTHYECKUX 3aHATHH W JTa0OpPaTOPHBIX PabOT, TECTUPOBAHHS, a TAKXKE BBITIOJHEHHS OOYYaIOITUMHUCS

WHAUBUOYAJIbHBIX SHHaHI/Iﬁ, IMPOCKTOB, HCCHC}:[OB&HI/Iﬁ. P C3YyJIbTAThL O6y‘l€HI/ISI OMpeACIIAIOT, UTO o6yqalonmec;1

OOJIKHBI 3HAaTh, IOHMMATh U ACMOHCTPUPOBATE 110 3aBEPIINCHUN U3YUYCHUA OUCIUITIINHBL.

MpEACTaBIIAOIIAA

co00Ol  KOMILIEKC

Jisa hopMupoBaHus, KOHTPOJISA M OIIEHKH PEe3yIbTATOB OCBOCHHS YI€OHON NUCITUILTHHBI UCTIONB3YETCS
CHCTEMa OILICHOYHBIX MEpPONpPUITHH,

y4eOHBIX MEpOIPHUATHH,

COTJIACOBAHHBIX C pe3yibTaTaMu o0ydeHus u chopmynupoBaHHEIX ¢ yderoMm PI'OC COO (mpeameTHBIC
pe3ynbratel o gucturminae) u @I'OC CIIO.

Ne OK/IIK Monayas/Pa3nen/Tema Pe3yabTat 00yuyenust THnbl OLEHOYHBIX MEPONIPUATHIA
| | OcHoBHOe comep:kanne
1 Pa3nen 1. OcHoOBBI DopMyaTHpPOBATH 0a30BbIE
CTPOEeHMs BellecTBa TIOHATHUS ¥ 3aKOHBI XUMHUH
1.1 | OKO01 CrtpoeHue aToMOB CocTaBnATe XUMHUYECKHE 1. Tect «CtpoeHne aTOMOB
XUMHYECKUX JIEMEHTOB U |(POpPMYIIBI COSAMHECHUH B XUMHYECKUX AJIEMEHTOB U PUPOa
MIPHUPOJIa XUMUIECKOH COOTBETCTBHH CO CTETICHBIO |XUMHUYECKOH CBSI3N.
CBSI3H OKUCJICHUST XUMUYECKIX 2. 3a1aum Ha COCTaBJICHUC
3JIEMEHTOB, UCXOS U3 XUMHYECKUX (POPMYIT TBYXaTOMHBIX
BaJICHTHOCTH U coeuHEeHMI (OKCHIIOB, CYIb(HUIOB,
ANEKTPOOTPULIATEILHOCTA  |THPH/IOB H T.IL.).
3. 3aaHus Ha UCTIOIH30BAHHE
XUMHYECKON CHMBOJIMKH U Ha3BaHUI
COEJIMHEHU IO HOMEHKJIAType
MEXIYHApOJTHOTO COI03a
TEOPETUUECKON U MPUKIATHON XUMHUU
Y TPUBUABHBIX HA3BaHUH IS
COCTaBJICHHS XUMHUYECKUX (HOPMYII
JIByXaTOMHBIX COESAHMHEHNH (OKCHIOB,
CyNb(pUI0B, THAPUAOB U T.I1.) U
JIPYTUX HEOPTAaHHMUYSCKUX COCTUHEHUM
OTJENBHBIX KIJIACCOB
1.2 | OK 01 Ileproanuecknuii 3akoH 1 | XapakTepru30BaTh 1. Tect «Mertamnyeckue /
OK 02 tabmuua /.M. MeHeneeBa | XHMUYECKUE SIIEMEHTHI B HEeMETaJINYeCKHe CBOMCTRA,
COOTBETCTBUHM C UX 3JEKTPOOTPULIATETLHOCTD U CPOJICTBO
MOJIOXKEHUEM B K DJICKTPOHY XUMHUYECKHX 3JICMCHTOB
MIEPUOAMYECKON cucTemMe B COOTBETCTBHE C MX DJIEKTPOHHBIM
XUMHYECKUX IIEMCHTOB CTPOCHHUEM U MOJIOKEHHUEM B
.. MenneneeBa MEePUOJINUECKON cUCTEME
XHMHYECKUX daeMeHToB J[.1.
MenneneeBay.
2. [IpakTrdeckue 3agaHus HA
YCTaHOBJICHHE CBS3H MEXKITY
CTPOCHHEM aTOMOB XUMHUYECKHX
3JIEMEHTOB U TICPUOHYCCKUM
W3MEHCHUEM CBOWCTB XUMUYECKHIX

20




OK/IIK

Monayas/Pa3nen/Tema

Pe3yabTaT 00yueHust

Tunbl OLEHOYHBIX MEPONPUATHH

3JIEMEHTOB U UX COCTUHCHUI B
COOTBETCTBHH C MOJOKEHHEM
ITepuoauueckoit cucteme.

3. IIpakTHKO-OpHUEHTHPOBAHHBIE
TEOpEeTHUIECKHE 3aJaHHs Ha
XapaKTepHU3aIHNI0 XUMIYECKUX
3JIEMEHTOB: «MeTandyeckue /
HEMETAJNIMYSCKHUE CBOMCTBA,
3EKTPOOTPHULIATENIBHOCTD U CPOJICTBO
K DJIEKTPOHY XUMHUYECKHX DJIEMEHTOB
B COOTBETCTBHE C MX IJIEKTPOHHBIM
CTPOEHHMEM U MOJIOKEHUEM B
MEePUOJINUECKON cUCTEME
XUMUYECKUX JIEMEHTOB

.. MenneneeBa»

Pazgen 2. XuMuuyeckue
peakmumn

XapakTepu3oBaTh THIIBI
XHMHYECKHX peaKknui

Kontpoasnas pa6ora
«CTpoeHue BelleCTBA U
XHMHYECKHE PEeaAKINN»

2.1

OK 01
OK 04

Tunel XUMHYECKUX
peakiuit

CoCTaBATH peakIInu
COCIIUHCHHSI, PA3JIOKEHUS,
oOMeHa, 3aMeIIeHu,
OKUCIIUTEITEHO-
BOCCTaHOBUTEIILHBIC
peakiun

1. 3amaum Ha cocTaBlieHHE
YpaBHEHUH peakLuii:

— COGIMHEHNS, 3aMEeIIeHuS,
paznoxeHust, 0OMeHa;

— OKHCITUTEIHHO-
BOCCTaHOBHUTEIIbHBIX PEAKINH C
WCTIOJIb30BAaHUEM METOJ1a
AJICKTPOHHOTO OajlaHca.

2. 3aiaun Ha pacyeT MacChl BEIIECTBA
i 00bEMa

ra30B 110 H3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WIH 00BEMY OJTHOTO
W3 yYaCTBYIOIINX B PEAKITUH
BEIIECTB; PaCUETHI

Macchl (00bEéMa, KOTMIeCTBa
BEIIECTBA) MPOAYKTOB PEAKINH, ECITH
OJIHO U3 BEIIECTB UMEET NPUMECH

2.2

DIIEKTPOIUTHYECKAS
JIUCCOLINAITUS ¥ MOHHBIH
oOMeH

CocCTaBIATh ypaBHEHHS
XUMHYECKUX PEaKIIUU
HMOHHOTO O0OMEHA C YJ4aCTHEM
HEOPraHWMYECKHUX BEIIECTB

1. 3amaHus Ha cOCTaBJICHHE
MOJICKYJISIPHBIX ¥ MOHHBIX PEaKIIUA C
y4acTHeM KHCIIOT, OCHOBAaHHUH 1
coieil, yCTaHOBJICHNE H3MEHEHHUS
KHCJIIOTHOCTHU CPEIBI

2. JJaboparopHas pabota "Turret
XUMHUYECKUX peakuii”

Pasnen 3. CtpoeHue n
CBOMCTBA
HEOPTraHUYECKUX

HccaenoBars cTpoeHue U
CBOIICTBA HEOPraHU4YEeCKUX
BEIIECTB
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OK/IIK

Monayas/Pa3nen/Tema

Pe3yabTaT 00yueHust

Tunbl OLEHOYHBIX MEPONPUATHH

BeIIEeCTB

3.1

OK 01
I1K1.3

Knaccudukarmus,
HOMEHKJIATYpa U CTPOCHUE
HEOPraHHYECKUX BEIICCTB

Kiraccudumuponats
HEOPTaHWYECKUE BEIICCTBA B
COOTBETCTBHH C UX
CTPOCHUEM

1. Tect «HomeHnknatypa 1 Ha3BaHUE
HEOPTaHMYECKUX BEIIECTB UCXOMS U3
WX XUMHYECKOH (popMyITsl HiTu
COCTaBJICHHE XUMUYECCKOU ()OPMYITBI
WCXOJIS M3 Ha3BaHMS BEIIECTBA O
MEXIYHapOIHOW WM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3aga4n Ha pacdyeT MacCOBOM JTOJIH
(MacchI) XMMHYECKOT0 dJIeMEHTa
(coenuHeHus) B MOJIEKYyIIe (CMECH).
3. [IpakTrueckue 3a1anus 110
KJIACCU(UKAIUH, HOMEHKIIATYPE U
XUMUYIECKUM (hopMyIam
HEOPTaHWYECKUX BEIIECTB
Pa3IUYHBIX KIACCOB.

4. IIpakTHdeckue 3agaHusI HA
orpeaesicHue XUMUUECKON
AKTUBHOCTH BEIIECTB B 3aBUCHMOCTH
BHJa XUMUYECKOH CBSI3U U TUTIA
KPUCTAIUTHYECKON PEIIECTKU

3.2

OK 01
OK 02
I1K1.3

Du3nKo-XUMHYECKHE
CBOMCTBa HEOPTAHUUYECKUX
BEIIIECTB

YcTanaBnmuBaTh 3aBUCUMOCTh
(PM3UKO-XUMUIECKUX
CBOMCTB HEOPTraHUYECKUX
BEIIECTB OT CTPOCHUS
aTOMOB U MOJIEKYJI, a TAKXKe
TUIA KPUCTALITNYECKOU
pelIeTKu

1. Tect «OCOOEHHOCTH XUMUIECKUX
CBOWCTB OKCHJIOB, KUCIIOT,
OCHOBaHUM, aM(OTEPHBIX
TUJPOKCHUJIOB U COJIEI.

2. 3amaHus HA COCTaBJICHUE
YpPaBHEHUN XUMHUUYECKUX PEAKIIUN C
YYaCTHUEM TMPOCTHIX U CIOKHBIX
HEOPTaHWYECKUX BEIIECTB: OKCUIOB
METaJIJIOB, HEMETAJIOB U
aM(OTEPHBIX AIIEMCHTOB;
HEOPTaHWYECKUX KHUCIOT, OCHOBAaHUH
1 aM(OTEepHBIX THAPOKCHUJIOB,
HEOPTaHUYECKUX COJICH,
XapaKTepHU3YIOIUX UX CBOICTBA U
CTHOCOOBI MOTyYeHHS.

3. [IpakTHKO-OpHUEHTHPOBAHHBIC
TEOpEeTUIECKHE 3aJJaHMsI Ha CBOWCTBA
Y TIOJTyYCHHUE HEOPTaHUICCKIX
BEIIECTB
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Ne OK/TIK Monayas/Pa3nen/Tema Pe3yabTat 00yuenust Tunbl OLEHOYHBIX MEPONPUATHH
3.3 | OK 01 Wnenruduxamnms UccnenoBats kauectBeHHsble | 1. [IpakTUKO-OpUEHTUPOBAHHEIE
OK 02 HEOPTaHWYECKUX BEIIECTB |PCAKIIMM HEOPTAaHUYCCKUX  |3a7[aHHs MO0 COCTABICHUIO
OK 04 BEIIIECTB XUMHYICCKUX PEaKITHi ¢ yIaCTHEM
HEOPTaHUYECKUX BEIIECCTB,
WCTIONB3YEMBIX JUIS UX
UACHTH()HUKALIHH.
2.JIaGoparopHas pabora:
“Unentrdukanys HEOPraHUIECKUX
BeILEeCTB”
4 Pa3nen 4. Ctpoenne u HccnegoBats cTpoeHHe H
CBOWCTBA OPraHMYeCKHX (CBOMCTBA OPraHHYECKHX
BellleCTB BelleCTB
41 | OKO01 Knaccugukanus, crpoenue|Knaccnpunmposats 1. 3amanus Ha cocTaBJIeHNE HA3BaHUI
IK1.3 Y HOMEHKJaTypa OpraHUYECKHUE BEIIECTBA B |OPraHUYECKUX COCAUHEHUH 110
OpPTaHHYECKUX BEIICCTB COOTBETCTBHU C HX TPUBHATLHOM MJIM MEXTYHAPOTHOM
CTpOCHHEM CHUCTEMAaTHYEeCKOH HOMEHKJIAType.
2. 3aiaHus Ha COCTABIICHUE MOJTHBIX
Y COKPAIIIEHHBIX CTPYKTYPHBIX
(hopMyIT OpraHUYECKUX BEIIECTB
OTJICTBHBIX KJIaCcCOB.
3. 3agaun Ha onpeAcIICHHe
npocteiieit GopMysl
OPTaHUYECKOU MOJICKYJIBI, UCXOMS U3
3JIEMEHTHOTO cocTana (B %)
42 | OKO01 CBoiicTBa OpraHu4eckux |YcTaHaBIMBaTh 3aBUCHUMOCTH | 1. 3amaHust Ha cOCTaBIECHUE
OK 02 COCTMHCHHM (hHM3UKO-XUMHUIECKIX ypaBHEHUH XUMHUECKHIX PEAKITUH C
OK 04 CBOMCTB OpPraHMYECKUX y4aCTHEM OPraHUYECKUX BEIIECTB Ha
MK 1.3 BEIIECTB OT CTPOCHUS OCHOBaHMH MX COCTaBa U CTPOCHHS.

MOJICKYJI

2. 3ajaHus Ha COCTaBIICHUE
YpaBHEHUI XUMHUYECKHUX peakLnH,
WITOCTPUPYIOLUINX XUMUYECKHE
CBOICTBa C YYETOM MEXaHU3MOB
IIPOTEKAHUS JTaHHBIX PeaKkLui 1
TEHETHUYECKOHN CBSI3U OPTaHHMUECKUX
BEIIECTB Pa3HBIX KJIACCOB.

3. PacuetHsle 3a1a41 110 YpaBHEHUSIM
peakuuil ¢ yuacTHEM OpTraHUYECKUX
BEIIECTB.

4. JIabopaTopHas pabota
“IIpeBparieHnss OpraHn4ecKux
BEIIIECTB ITPH HarpeBaHumn"
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Ne OK/TIK Monayas/Pa3nen/Tema Pe3yabTat 00yuenust Tunbl OLEHOYHBIX MEPONPUATHH
43 | OKO01 Wnentuduxanms Uccnenosats kauecTBeHHbIe |1.IIpakTHKO-OpHEHTHPOBAHHBIE
OK 02 OpPraHUYECKUX BEIIECTB, |peaKUUH OpraHUYeCKUX 3aJaHUs TI0 COCTABIICHUIO
OK 04 WX 3HAUCHUEC U COCTMHECHHUH OTAEITBHBIX XUMUYICCKUX PEAKINH ¢ y9acTHEM
K 1.3 NpUMEHEHHUE B OBITOBOW U [KJIacCOB OpPTaHMYECKHUX BEUIECTB, B T.U.
MIPOM3BOACTBEHHOM WCTIONB3YEMBIX JUIS UX
JIESITeIbHOCTH YeJI0BEeKa WACHTHU(QHUKALUH B OBITY U
MPOMBIIIJICHHOCTH.
2.JIaboparopHast pabora:
“Unentrukanuss OpraHuuecKux
COETMHEHHNN OTJENbHBIX KIacCOB™
5 Pa3nen 5. Kunernyeckne | Xapakrepu3oBaTh
U TePMOJAMHAMUYECKHE |BJHMAHUE PA3JHIHbIX
3aKOHOMEPHOCTH (hakTOpOB Ha paBHOBecHe
NPOTEeKAHMS U CKOPOCTh XMMUYECKHX
XHUMHMYECKHMX PeaKiuii peakuuii
5 | OKO01 CKOpOoCTh XUMHUYECKHX XapaxkrtepusoBaTh BiusgHue  |[IpakTHKO-OpHEHTHPOBAHHBIE
OK 02 peaknuii. XUMHIECKOe KOHIICHTpAITU! TEOPETHUCCKUC 3a/TaHMsI Ha aHATN3
K 1.3 paBHOBecHe pearupyonmx BemecTB U (hakTOpOB, BIUSIOIIUX HA U3MECHEHHE
TEeMIIepaTypsl Ha CKOPOCTh  |CKOPOCTH XUMHUYECKOH pEaKIIHu.
XUMHUUYECKUX Peakinil IIpakTHKO-OpUEHTUPOBAHHBIE
XapakTepHu30BaTh BIUSHUE |33JJaHUS HAa TPUMEHEHUE MIPUHIIATIA
n3MeHeHus konnentpanun  |Jle-llaTense s HAXOKACHUS
BEIIIECTB, PEAKLIUHU CPEIbl M |HATPaBICHHUS CMEILICHHUS PABHOBECHS
TEeMIIepaTypsl Ha CMEIICHHE |XUMUYECKOH PeaKly U aHaJIn3
XMMHYECKOTO paBHOBECHA  |(aKTOPOB, BIUSIONINX Ha CMEIICHNE
XMMUYECKOT0 PaBHOBECHS
6 HccnenoBaTh HCTHHHBIE
Pa3nen 6. PacTtBopnl PacTBOPBLI ¢ 3aJaHHBIMU
XapaKTepUuCTHKAMHU
6.1 | OKO01 [Tonstue o pacTBopax Pa3nuuate uctTuHHBIE 1. 3amaun Ha IPUTOTOBIICHNE
OK 02 pacTBOPHI pacTBOPOB.
MK 1.3 2. [IpakTHKO-OpHUCHTHPOBAHHBIC
pacueTHbIe 3aaHus Ha IUCTIEPCHBIC
CUCTEMBI, UCIIOIIb3yeMbIe B OBITOBOM
1 TIPOU3BOJICTBEHHON AEATENLHOCTH
YeloBeKa
6.2 | OK01 HUccnenoanue cBOUCTB HUccnenosate (huzuko- JlaGoparopHas pabora
OK 04 pacTBOpoB XIMHYECKHE CBOWCTBA “IIpuroroBnenne pacTBOPOB”
MK 1.3 WCTHHHBIX PacTBOPOB

IMpodeccnonanbHO-OPUEHTHPOBAHHOE COAePKaAHME (COePKAHUE MPUKJIATHOTO MOTYJISA)
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Ne OK/IIK Monayas/Pa3nen/Tema Pe3yabTat 00yuenust Tunbl OLEHOYHBIX MEPONPUATHH

7 Pazpnen 7. OueHuBaTh MOCJAEACTBUSL |3amMTAa Keiica (¢ yueToM Oyayiueit
Xumus B ObITY B OBITOBOI 1 npogeccun «CBapuIMK»)
NMPOU3BOACTBEHHOM NPOU3BOACTBEHHOM

AEATECJIbHOCTH Y€JI0OBEKA

JEATEJLHOCTH YeJ10BeKAa ¢
NMO3UIHI YKOJIOrHYeCcKOoii
0€30MacCHOCTH

OK 01
OK 02
OK 04
OK 07
K 1.3

Xumust B OBITY U
MIPOU3BOJICTBEHHOM
JISATEIILHOCTH YeJI0BEKa

OLIeHUBATH MTOCIICICTBHS
OBITOBOM H
MIPOU3BOACTBEHHOM
JEeITEIIBHOCTH YeJIoBeKa C
IMO3ULMI PKOJIOTHYCCKON
0e30IMacHOCTH

Keiic (¢ yuerom Oyaymieit mpodeccuun
«CBapImuK»)

Bo3moskHEBIE TEMBI KEMCOB:

1. Byayiue matepuainsl Jjis aBUa-
MAIIMHO- U IPUOOPOCTPOCHUSL.

2. HoBble MaTepualbl JIsi COTHEYHBIX
OaTapeid.
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