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1. ObLIASA XAPAKTEPUCTHUKA PABOYEW ITPOI'PAMMBbI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHbI

1.1. MecTro0 JAUCUMIUIMHBI B  CTPYKTYpPe OCHOBHOHl  mNpo(ecCHOHAIBLHOM
o0pa3oBaTeJIbHOM MPOrPaMMbI

Oo6meo6pa3zoBarenshas gucnuminHa CO0.01.07 «Xumusy sBisieTcst 00s13aTeIbHON YacThIO
00111e00pa30BaTEILHOTO MHKJIa 00pa3oBaTeabHOM mporpaMmsl B cootBeTcTBUU ¢ PI'OC CIIO 1o
cnenuanbHocTd 38.02.01 DxoHOMUKA M OyXTanTepCcKuid y4deT (10 OTpacisiM).

1.2. llesin 1 NJIAaHMPYeMBble pe3yJbTaThl OCBOCHH S JUCIHUIIIMHBI :
1.2.1. Heap ¥ 332494 JUCHMILJINHDBI

Llenp — ¢GopmMupoBaHuEe y CTYIACHTOB XHMMHYECKOH COCTABJISIONICH €CTECTBEHHOHAYYHOU
KapTHUHBI MHUpa KaK OCHOBBI IPHUHATHUS PELICHUI B KU3HEHHBIX U MPOU3BOJCTBEHHBIX CUTYALUSX,
OTBETCTBEHHOI'O TIOBEJICHUS B IPUPOJIHOM cperie.

3aJauy JUCLUIUINHBIL

1) chopmupoBaTh NMOHMMAaHHE 3aKOHOMEPHOCTEW MPOTEKaHHsI XMMHMUYECKHUX IPOLIECCOB U
ABICHUM B OKpyXarolled cpeae, UEJOCTHOW HAayYyHOM KApTUHBI MHpA, B3aUMOCBSA3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh yMEHHUS NPOBOJUTH pacdeThl MO XHUMHUYECKUM (opMmynaM U ypaBHEHUSIM
XUMHYECKMX  peaklUuid, IJaHUpOBaTh U  HMHTEPIPETUPOBATH  PE3YyIbTAThl  XUMHYECKHX
3KCHEPUMEHTOB,

3) copmupoBaTh HaBBIKM MIPOBEAEHUS XUMUYECKUX IKCIEPUMEHTAIbHBIX UCCIEJOBAHUM C
coOnrofeHreM TMpaBwi Oe3omacHOro obOpamieHuss ¢ BemectBamMu u  JHoaGopaTopHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHUS aHAJIU3UPOBATh, OLICHUBATH, IPOBEPATH HA JOCTOBEPHOCTh U 0000IATh
MH(OPMALII0 XUMHUYECKOT0 XapaKTepa U3 pa3INuHbIX UCTOYHUKOB;

5) cdopmupoBaTh yMEHHs IPOTHO3UPOBATH MOCIEACTBHS CBOEH JAEATENbHOCTH MU
XUMHUYECKHUX MPUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MTPOLIECCOB;

6) chopMUpOBaTh MOHUMAHNE 3HAYMMOCTH JTIOCTHKEHUH XUMUYECKON HAyKH M TEXHOJOTHM
JUISL pa3BUTHS COLIMATILHOM U ITPOU3BOJCTBEHHOMU cdep.

1.2.2. IInanupyeMble pe3yabTaThl OCBOEHHUSI 001e00pa30BaTeIbHON JAMCUMIIMHbI B
coorBercTBHH ¢ PT'OC CIIO u Ha ocnHoBe PT'OC COO

Ocoboe 3HaueHne qucHUIUIMHA HMeeT rpH GpopmupoBanmnn u passutuu OK 01, OK 02,
OK 04, OK 07.



Tabnuua 1 — [Inanupyemble pe3ynbTaTbl OCBOCHUS 00111€00pa30BaTeIbHON JUCIUTIIIMHBI

NMO3HABATEJILHBIMY TeHCTBUSIMU:

a) 0a30BbIe JJOTHYECKHE TeiiCTBHS:

- CaMOCTOSITEIILHO (dhopMyIMpoBaTh u
aKTyaJIu3UpOBaTh MPOOJIEMy, paccMaTpUBaTh €
BCECTOPOHHE;

- YCTaHaBJIMBATb CYHICCTBCHHLIﬁ IMPpU3HAK WA
OCHOBaHUsA MJIs1 CPABHCHUS, Knaccn(bmcaunn n
0000111eHMS;

- OINpenensaTh eI NeATeNbHOCTH, 3a/aBaTh
napaMeTpbl U KpUTCPHUU UX JOCTHIKCHUSA,

- BBISABIIATh 3aKOHOMEPHOCTH U TPOTUBOPEUUS B
paccMaTpuBaeMBbIX SIBJICHHSIX;

- BHOCHTh KOPPEKTHUBBI B JEATEIHHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IICJISIM,
OIICHUBAThH PUCKH MOCIICJICTBUN JACATEIHHOCTH;

- pa3BUBaThb KpEAaTUBHOE MBIIUICHUE TIPU
pelIeHUH KU3HEHHBIX MPoOIeM

0) 0a30BbIE HCCIeN0BaTENbCKUE TeCTBHS:

- BJIAJICTh HaBBIKAaMH y4eOHO-

Kon u IInanupyemble pe3yJbTaThl 0CBOCHHS THCIUIIUHBI

HAHMEeHOBaHUe

(¢popmupyembIX Oo61mme JAucuumiimHapHbie

KOMIIeTEHIM

OK 01. | B yacTu Tpya10BOr0 BOCTIMTAHMSI: - BIQJETh CHCTEMOH XHMMHUYECKUX 3HAHUI, KOTOpas BKJIIOYAET:

Bri6upars - TOTOBHOCTb K TPY/Ay, OCO3HaHHE IIEHHOCTH | OCHOBOIIOJIATAIOUINE MOHATHUS (XUMHUYECKHI 3JE€MEHT, aTOM, 3JICKTPOHHAs

CIOCOObI MacTepCTBa, TPYA0IO0uE; 000s104Ka aToma, s-, P-, d-3JIeKTpOHHBIE OPOUTAIM aTOMOB, HOH, MOJICKYJIa,

pemieHus 3ajad | - TOTOBHOCTb K aKTMBHOH JIGATCNBHOCTH | BaJIEHTHOCTB, DJIEKTPOOTPHIIATEILHOCTh, CTENEHb OKHMCIECHHS, XMMHYECKas

npodeccuonansy | TEXHOIOTHIECKOH u COLMANBHOH | cB§3p, MOJB, MOJSpPHAs Macca, MOJISIPHBIH 0OBEM, YIJIEPOJHBIN CKEJET,

oif JiesiTenpHOCTH | HAMPABICHHOCTH, CTOCOOHOCTh HHUIMHPOBATS, (GyHKIMOHAJIbHAS TpylIa, paJuKal, U30MEpHs, U30MEpPbI, FTOMOJIOIMYECKUN

puMeHHTepHo | [VIAHMPOBATE M CAMOCTOATEIBHO - BBRIIOIHATD | nyy romMoIIOrH, yriaeBoopo/Ibl, KHCIOPOI- M a30TCOAEPIKAIINE COSAMHEHUS,

K pasanuspiM | TAKYIO ACATCIBHOCTD, OMOJIOTMYECKH AKTHBHBIE BEINECTBA (YIJIEBOBI, KUPBI, OEIKH), MOHOMED,

KOHTEKCTaM ) HHTEpeC K PasTMaHBIM chepam MOJIUMEpP, CTPYKTYpHOE 3BEHO, BBICOKOMOJEKYISPHBbIE COEIMHEHHS,
1PO(ECCHOHAILHOI JACATELHOCTH, KPUCTANTMYECKasi PEIIeTKA, THUIBI XUMHYECKUX PpeaKiuil (OKHUCIUTEIbHO-
OBiajeHne YHHBEPCAJbHBIMH Y4YeOHBIMH

BOCCTaHOBUTENBHBIE, 9K30- U SHJOTEPMHUYECKHE, PEAKIMU HOHHOTO 0OMEeHa),
PacTBOP, IAEKTPOJIUTHI, HEAIEKTPOIUTHI, SIEKTPOIUTUYECKAS] TUCCOLIAALINS,
OKUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUUYECKON PEaKIUU, XUMUYECKOE
paBHOBECHE), TEOpPUU U 3aKOHBl (T€OpUs XHMHUYECKOTO CTPOEHUs
oprannyeckux BeuiecTB A.M. BytnepoBa, TeopHsi 3IEKTPOJIUTHYECKOU
nuccouuranuu, nepuoanyeckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHUS
MAaccChl), 3aKOHOMEPHOCTH, CUMBOJIHYECKUN SI3BIK XMUMHH, (PAKTOIOTHUECKHE
CBEJICHUS O CBOMCTBAx, COCTaBe, MOJYyYEHUU U O€30MacHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPTraHMYECKUX M OPraHMYECKUX BEHIECTB B OBITY W
MPaKTUYECKON JIEATETLHOCTH YEJIOBEKA;

- YMETh BBIABJIATH XapaKTepHblE MPU3HAKK M B3aUMOCBS3b H3YYEHHBIX
HOHHTI/If/i, HpI/IMeHSITI) COOTBeTCTByIOHH/Ie IIOHATUA HpI/I OIIMCaHun CTpOeHI/ISI
U CBOMCTB HEOPraHUYECKHX M OPraHUYECKHX BEIECTB M MUX MPEBPALICHUN;

BBISIBJIATH B3alMOCBS3b XUMHNYECKUX 3HAHUH C IIOHATUAMU u
IIPEACTABJICHUAMU JAPYIUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETbH HCII0JIb30BaTh HauMMCHOBaAHUA XUMHNYECKUX COG)II/IHeHI/Iﬁ
MEXIYHAPOAHOIO COK03a TEOPETHYECKOW U IPUKIAAHOM XUMHUU U

TpUBHAIbHBIC HA3BAaHNS BAKHEHIINX BEUIECTB (ITUJICH, alleTUIICH, TNIUIEPHH,
denon, Qopmanbrerna, YKCycHas KHUCJIOTa, TJIMLOMH, YTapHbIM ras,




HUCCIIEI0BATENbCKON U MPOEKTHOMN
JIESITENILHOCTH, HaBBIKAMU paspernieHus
npo0Jem;

- BBISABJIATH HpI/I‘II/IHHO-CHeI[CTBeHHBIC CBiA3U U
aKTyaJIM3UPOBATh 3ajauy, BBIJIBUTaTh
TUIOTE3Y €€ PELICHUA, HaXOOUTh apryMEHTHI
JUIS  JTOKA3aTeIbCTBA CBOMX YTBEPIKICHHUU,
3aJlaBaTh [apaMeTPhl U KPUTEPUU PEIICHHUS;

- aHAIM3HMPOBATh TIOJYYCHHBIE B  XOJE
peuleHus 3ajadd  pe3yabTarbl, KPUTUYECKU
OIICHUBATh ux JIOCTOBEPHOCTb,
HpOFHOBI/IpOBaTB N3MCHCHHC B HOBBIX
YCIIOBHSIX;

- YMETh MIEPEHOCUTH 3HAHUA B
MO3HABATEIBHYI0 M IPAKTHYECKYIO 00JIacTh
KHU3HEACATCIIbHOCTH,

- YMeTh WHTETPUPOBATH 3HAHHS W3 Pa3HBIX
MpeAMETHBIX 00JIacTeH;

- BBIABUI'aTb HOBBIC HACH, IIpEylaraTb
OPHUTIMHAJIBHBIC IMMOAXOJAbl U PCUHICHU A,
- CIIOCOOHOCTH ux HCIIOJIb30BaHUA B

IT0O3HABATEJILHON U COLMAIbHON IPAKTUKE

YIJICKUCIIBIN Ta3, aMMHaK, ralieHasl H3BeCTh, HETallleHasi N3BECTh, MTUThEBAs
colla W JAPYTuX), COCTaBIATh (DOPMYIIBI HEOPTaHUYECKHX H OPTaHHMUYECKUX

BCILIECTB, YPAaBHEHUS XUMHUYECKHX pPEaKIUi, OOBICHATH HUX CMBICIH;
MMOATBEPKIATH XapaKTepHbIC XUMHYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOLIMMH SKCIIEPUMEHTAMH U 3aMUCIMU YPABHEHUN XUMHUYECKUX
peaKuuii;

- YMETh YCTaHaBIMBAaTh IPHHAIJIEKHOCTb U3YYCHHBIX HEOPraHHMYECKUX U
OpraHMYECKUX BEIECTB K ONPEENIEHHbIM KJlaccaM U IpyIaM COEIUHEHUH,
XapaKTepu30BaTh HMX COCTaB M Ba)KHEHIME CBOWCTBA; ONpENeNsTh BH[bI
XUMHUYECKUX CBs3el (KOBaJIeHTHasi, HOHHAs, METAJLINYECKasi, BOJAOPOIHAs),
TUIIBI KPUCTAUIMYECKUX PELIETOK BEIIECTB; KiIacCu(hUIUpOBaTh XUMUUYECKHE
peaxkuuu;

- chopMupoBaTh MpPEACTABIEHHUS: O MaTepUaJbHOM €IUMHCTBE MHDA,
3aKOHOMEPHOCTSX U IO3HABAEMOCTH SIBJIEHUI MPUPObL; O MECTE U 3HAYCHUU
XMMHUU B CHCTEME €CTECTBEHHBIX HAayK U €€ pojau B o0ecredeHuu
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA: B PELICHUH IIPOOJIEM 3KOIOIMUECKOH,
HHEPreTUYeCKOM U MuIeBOM O0e30MacHOCTH, B PA3BUTUU MEIHUIIMHBL,
CO37IaHMM HOBBIX MaTEpHUajIOB, HOBBIX HCTOYHUKOB 3HEPTUHU, B 00ECIIEUEHUU
palMOHAIBHOTO NPUPOAOIOIb30BaHUSA, B (POPMUPOBAHUU MHUPOBO33PEHUS U
o0mieil KynbTypbl Ue€lIOBEeKa, a TaKKe DKOJOTHUYECKH OO0OCHOBAHHOIO
OTHOLIEHHMSI K CBOEMY 3/10POBBIO U IPUPOJHON CpPEAE;

- BJIQJETh CHCTEMON XMMHYECKHUX 3HAHHUM, KOTOpas BKJIIOYAET:
OCHOBOITOJIATAIOIINE TOHATUA  (JOMOJHUTEIBHO K CHCTEME IOHSATHH
0a30BOTO YPOBHS) - H30TOIBI, OCHOBHOE U BO30YXKJIEHHOE COCTOSIHHUE aToMa,
ruOpuau3alys aTOMHBIX opOuTanel, xumudeckas cBsisb ("c" u "n", KpaTHbIE
CBSI3M), MOJISIpHAs KOHIEHTpalus, CTPYKTypHas ¢opMmyna, H30Mepus
(cTpykTypHasi, reomeTpuieckas (LHC-TpaHC-U30MEpPHsI), TUIIBI XUMHUYECKUX
peakuuii (roMo- ¥ reTeporeHHble, 0OpaTUMble U HEOOpaTHMBIE), PaCTBOPEI

(I/ICTI/IHHI)IG, JUCIICPCHBIC CI/ICT@MBI), KpucTtaJJIoTuaparhkl, CTCIICHb
Aaucconuanuu, SJICKTPOJIN3, KPCKHUHT, pI/I(I)OpMI/IHF);TCOpI/II/I 1 3aKOHBI,
3aKOHOMCPHOCTH, MHPOBO33PCHUYCCKUEC 3HAHUA, JICKAIIUEC B OCHOBC
IIOHUMAaHUA MPUIUHHOCTH u CUCTCMHOCTH  XUMHYCCKHX HBHCHHﬁ,

COBPEMEHHBIC IIPEACTABICHUS O CTPOCHHHM BEIIECTBA HAa AaTOMHOM,
MOJICKYJIIDHOM M HAJMOJICKYJISIDHOM  YPOBHSX; IPEICTaBICHHUS O




MEeXaHM3MaX XUMHUYECKHUX pPEaKlHid, TEePMOJAMHAMUYECKUX U KHMHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHH, TUCIIEPCHBIX
cucrtemax, (aKkTOJIOTHYECKUE CBEJICHUSI O CBOMCTBAX, COCTAaBE, MOJYYEHUU U
0€30MMacHOM HCITOJIb30BAHUH BAXXHEHUIINX HEOPTaHMYECKUX M OPTraHUYEeCKHX
BEIIECTB B ObITY U MPAKTUYECKOMN AESITETbHOCTH YEJIOBEKa; OOIIMX HAYYHBIX
MPUHIUIIAX XUMUYECKOTO TPOU3BOACTBA (Ha MPUMEPE MPOU3BOJICTBA CEPHOM
KHCJIOTBI, aMMHAKa, METaHOJIa, IepepadOTKu HePTH);

- YMETh MPOBOJUTH PACUYCTHl 1O XHUMHYECKUM (HOpMyJIaM W ypaBHEHUSIM
XUMHUYECKUX PEAaKIUi C HCHOJb30BaHHEM (PU3UYECKHX BEIUYHH (MacChl,
o0bemMa razoB, KOJIMYECTBA BEILECTBA), XapaKTEPU3YIOLIMX BELIECTBa C
KOJIMYECTBEHHOW CTOPOHBI: pacueTbl MO HAXOXKICHUI XUMHUYECKOU
(dopMyIIbI  BEIIECTBA; pacyeThl Macchl (00BEMa, KOJMYECTBAa BEIICCTBA)
MIPOJYKTa peaKklnu, €CJIM OJHO U3 UCXOJIHBIX BEUIECTB JIaHO B BUJE PacTBOPA
C ONpPEAENIEHHOM MAacCOBOWM J0OJE€d PAaCTBOPEHHOrO BELIECTBA WJIM JAaHO B
n30bITKE (MMEET MPUMECH ); pacueThl MAaCCOBOM MJIM O0OBEMHOMN TOJIU BBIXOAA
MPOJIYKTAa pPEaKlUH;, pacyeThl TeraoBoro 3ddexra peakiuii, 0O0bEMHBIX
OTHOILIEHUI Ta30B;

- YMETh BBISBJISATH XapaKTepHbIE MPU3HAKA M B3aUMOCBS3h HM3YUYCHHBIX
MOHSATUMN, IPUMEHATh COOTBETCTBYIOIINE MOHITHUS MPU ONMUCAHUU CTPOEHUS
1 CBOMCTB HEOPTraHUYECKHX M OPTaHWYECKUX BEIECTB M UX IMPEBpAICHUN;
BBISIBJISITH  B3aMMOCBA3b ~ XMMHYECKMX 3HAaHMM C  TIOHATUAMU |
MPEACTABICHUSAMHU JPYTUX MPEIMETOB Il 60ee 0CO3HAHHOTO TOHUMAaHUs U
OOBSCHEHUS! CYIIHOCTH MAaTepUaIbHOTO €IWHCTBA MHpPA; HCIIOJIb30BATh
CHCTEMHBIE XUMHUYECKHE 3HaHUs i1 OOBSACHEHHS] W TPOTHO3WPOBAHUS
SIBJICHUH, IMEIOLIUX €CTECTBEHHOHAYYHYIO IPUPOAY;

- yMEeTh WCHOJIb30BaTh HAWNMEHOBAHUS XHMHYECKHUX  COCAMHEHUI
MEXIYHAPOAHOTO COI03a TEOPETUYECKOW W NPHUKIAAHOM XUMHUU U
TPUBHAJIbHBIE HA3BaHUs BEIIECTB, OTHOCAIIMXCS K HW3YYCHHBIM Kjaccam
OPraHWYECKUX U HEOPraHMYECKUX COCTUHEHUN; MCIOIb30BATh XUMUYECKYIO
CHMBOJIUKY i1  COCTAaBJCHHUS (OPMYJT HEOPraHUYECKHX  BEIIECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKETIETHBIX )
dbopMyn OpraHMYECKHX BEIIECTB; COCTaBISATh YPAaBHEHUS XUMHUYECKHX
peakuuii U pacKpbIBaTh UX CYIIHOCTb: OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuil MOCPEACTBOM COCTABJIEHUS AJEKTPOHHOro OajaHca 3TUX PEaKIHii;




peaKkuuii HOHHOro OOMEHa IMyTEM COCTaBJIEHUS MX IOJIHBIX U COKpAIllEHHbIX
HMOHHBIX YPaBHEHUH; PEAKLUU TMAPOIIA3a, PEAKIUI

KOMILIEKCOOOpa3oBaHus (Ha IpuUMepe TUAPOKCOKOMIUICKCOB IMHKA U
QJIIOMHMHMS); TOJATBEP)KIaTh XapaKTEpHble XMMHUYECKHE CBONCTBA BEILECTB
COOTBETCTBYIOIIMMH 3KCIEPUMEHTAMU U 3alIUCAMH YPAaBHEHUN XMMHUYECKUX
peaKuuii;

- YMeTh KJacCU(pULUPOBaTh HEOPraHMUYECKUE U OpraHUYECKHE BEIECTBa U
XUMUYECKHE PEAKIUH, CaMOCTOSTEIbHO BBIOMPATh OCHOBAHUS U KPUTECPHH
JUI KJacCU(UKALMU M3Y4aeMbIX XUMHUYECKUX OOBEKTOB; XapaKTepU30BaTh
COCTaB U BayKHEHIINE CBOICTBA BEILIECTB, IPUHAJUICKAIINX K ONPEIEIIEHHBIM
KJIaccaM M rpyIIaM COeIMHEHUH (IIPOCThIe BEIECTBA, OKCU/IbI, THAPOKCHIBI,
COJIM; YTJIEBOJAOPOJIBI, NPOCThIE (UL, CHOUPTHL, (HEHOJBI, AIbICTUIBI,
KETOHBI, KApOOHOBBIE KUCIIOTHI, CIIOKHBIE 3(UPBI, )KUPBI, YIIIEBO/IbI, AMUHBI,
AMHHOKHCIIOTBI, OCIIKH); IPUMEHSTh 3HAHUS O COCTABE M CBOMCTBAX BEILECTB
JUISL AKCIEPUMEHTAIbHON IIPOBEPKU TUIIOTE3 OTHOCHUTEIIBHO
3aKOHOMEPHOCTEH NPOTEKAaHUS XUMHUYECKHX peakUuid U MPOTHO3UPOBAHUS
BO3MO>KHOCTEM UX OCYILECTBIICHMUS;

- YMETh MOATBEP’KJaTh Ha KOHKPETHBIX MPUMEpaX XapakTep 3aBUCUMOCTU
PEAKIIMOHHOM CIOCOOHOCTH OpPraHMYECKHX COEIMHEHMH OT KpPaTHOCTH H
TUMNa KOBaJIeHTHOU cBs3M ("c" u "), B3aMMHOTO BJIMSIHUS aTOMOB M TPYII
aTOMOB B MOJIEKYyJIaX; a TakXe OT OCOOEHHOCTEH pealu3aluy pa3IudHbIX
MEXAHU3MOB IPOTEKaHMsI pEaKLUii;

- YMETh XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHUE aTOMOB (B OCHOBHOM U
BO30Y)XJIEHHOM COCTOSIHUM) M HOHOB XMMHYECKHUX O3jeMeHToB 1 - 4
nepuonoB Ilepuoanueckoit cucremsl .M. MeHneneeBa M uX BaJEHTHBIE
BO3MOYKHOCTH, HCHONb3ys moHstus "s", "p", "d-anextponnbie" opOuTanu,
SHEPreTHUECKUE YPOBHH; OOBICHATH 3aKOHOMEPHOCTH M3MEHEHHS! CBOWCTB
XMMUYECKUX DJIEMEHTOB M 00pa3yeMbIX MMM COCIMHEHUH MO Mepuojam U

rpymmam;

OK 02.
Hcnoap3oBaTh
COBPEMEHHBIE
CpencTBa
IMOMCKa, aHaJIn3a

B o6s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(hOpMUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHON MPaKTUKH,
OCHOBAHHOTO Ha  JMasiore KYJBTYP,

- yMeTb IUIAHUPOBATb ¥  BBINOJHATH XHUMUYECKUH  OKCIIEPUMEHT
(mpeBpallleHusi OpPraHMYeCKHX BEIIECTB IpPU HArpeBaHUHU, IOJIy4YECHUE
ATWJIEHA M U3Y4YEHHE €ro CBOMICTB, KaUECTBEHHBIE PEAKIMM HA aJbJETH]IbI,
KpaxMaJl, YKCYCHYIO KHCJIOTY; JeHarypalus O€JIKOB IpHU HarpeBaHHH,
I[BETHBIC pEaKIMi OEJKOB, TPOBOJWTH pEaKIMH HMOHHOrO oOMeHa,




u
UHTEpIpEeTaluu
uHpopmanuu u
UH(POPMALIMOHH
BIC TEXHOJIOTHH
JUISL BBITIOJTHEHHUS
3aa4
poQeCCHOHAIIBH
Oli JIeATEITbHOCTH

CIIOCOOCTBYIOIIETO0 OCO3HAHUIO CBOEro Mecra
B IIOJIUKYJIBTYPHOM MHPE;

- COBEPLICHCTBOBAHNE A3BIKOBOM u
YUTATEIbCKOM  KYIbTYphl Kak  CpeICTBa
B3aMMOJCHCTBUSA MEXKIY JIOJbMU U IO3HAHUSA
MUDa;

- OCO3HAaHUC LOEHHOCTH HaquOﬁ
ACATCIIBHOCTH, TOTOBHOCTH OCYHICCTBIIATH
IIPOCKTHYIO n HCCJIICAO0BATCIILCKYHO

JeSTeTbHOCTh WHAWBUIYAIBHO U B TPYIIIIC;
OBiajgeHne yYHMBEPCAJBHBIMH Y4eOHBIMH
M03HABATEJILHBIMHU/IEHCTBUSIMM:

B) pabora ¢ ungopmanmei:

- BJIQJICTh HaBBIKAMU MOJYYCHUS WHPOPMAIHA
u3 HUCTOYHUKOB pa3HbIX TUIIOB,
CaMOCTOSITEIbHO ~ OCYIIECTBIISITh  IOMCK,
aHaJN3, CUCTEMAaTU3alMI0 U HHTEPIPETALUIO
nH(pOpMaLUK PA3NUYHBIX BUAOB U  (GopM
MIPEJCTABICHMUS;

- cO3/1aBaTh TEKCThl B pa3IUYHbIX (popMaTax c
y4eTOM Ha3HauyeHus MH(POpMalMU U IeJIeBOU
ayJIuTOpPUH, BBIOMpas ONTUMAIBHYIO (opmy
NPEJCTAaBICHNS U BU3yaIH3aluH;

- OLIEHUBAaTh JIOCTOBEPHOCTH, JIETUTUMHOCTh
uHpOpMalUY, €€ COOTBETCTBUE MPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- HUCIIOJIb30BaTh CPEICTBA MH(POPMALMOHHBIX
M KOMMYHHKAIIHOHHBIX  TEXHOJOTHHA B
pElIeHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX
U OpPraHU3alMOHHBIX 3a/ad C COOJII0JIEHHEM
TpeOoBaHUI SPrOHOMUKH, TEXHUKHU
0e30macHOCTH, TUTHEHB],
pecypcocOepexeHusi, MPaBOBBIX M ITUYECKUX
HOPM, HOpM HH(GOPMAITMOHHON O€30MTaCHOCTH;

OTIpEeIeIIATh CPely BOJIHBIX PACTBOPOB, KAUeCTBEHHBIE peakluu Ha CyabdaTt-,
kapOOHAaT- W  XJOPUIA-aHWOHBI, HA KATHOH AaMMOHHS;,  pelarTh
AKCIIEpUMEHTANIbHBIE 3ajaud mo Temam "Metamel" u "Hemeramiel") B
COOTBETCTBUHM C IpaBHJIAMH TEXHUKH OE30MAaCHOCTH IpH OOpaIleHUH C
BEIIECTBAMH U JIaOOPaTOPHBIM 00OpYIOBaHHEM; MPEACTABIATh PE3YJIbTAThI
XMMHYECKOT0 3KCIIEpUMEHTa B (hOopMe 3amKcH ypaBHEHUN COOTBETCTBYIOLIMX
peaxkuuii 1 GOopMyIUPOBATH BBIBOBI HA OCHOBE 3THUX PE3Y/IbTATOB;

- YMEeThb aHAIM3HPOBATH XUMHUYECKYI0O HWH(POPMALHUIO, TOIY4aeMyl U3
pa3HbIX HCTOYHHKOB (CPEICTB MaccoBOil mH(opmauuu, cetb WHTEepHET U

Apyrue);

- BIAQJE€Th OCHOBHBIMM METOJaMU HAay4YHOTO TIO3HAHHUSA BEHIECTB U
XUMUYECKUX  sIBIICHUWA  (HAONIOZeHUE,  HM3MEpPEHue,  IKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- YMETh MPOBOJUTH PACUYCTHl MO XUMHYCCKHM (HOpPMYJIaM W YpaBHCHHSIM
XUMUYECKUX  PEaKIUi ¢  HCIOJIb30BaHHEM  (DU3UYECKUX  BEIIMYMH,

XapaKTEPU3YIOIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOopManbHbIE YCIIOBHs) Ta30B, KOJUYECTBA BEIIECTBA; HCIOJIb30BaTh
CUCTCMHBIC XWUMHWYCCKUC 3HAHUA IOJId TPUHATUA pCHIeHI/Iﬁ B KOHKPCTHBIX
YKU3HEHHBIX CUTYalLlUsX, CB3aHHBIX C BEIIECTBAMU U X IIPUMEHEHHUEM;

- YMCTb CaMOCTOATCJIBbHO INNIAHUPOBATHL W IIPOBOAUTH XUMHUYECKHH
HKCHEPUMEHT (IIOJlyYeHHEe M U3y4yeHHE CBOWCTB HEOPraHWYECKUX U
OpTraHN4YCCKUX BCIICCTB, KAUCCTBCHHBIC PCAKIIMN YTTIECBOAOPOA0B PA3JIMYHBIX
KJIACCOB U  KHCIOPOJCOAEP)KAIMX OPraHWYECKHX BEIIECTB, pELICHHE
OKCIICPUMCHTAJIBHBIX  3ada4 110 pacCllO3HAaBaHWUIO HCOPTaHUYCCKUX U
OpPraHWYECKUX BEIECTB) C COOIIOICHHEM MPaBUil 0€301MacHOr0 0OpaleHus ¢
BEUIeCTBAMH U JIabOpaTOpHBIM 0O0OpyI0oBaHHEM, (OPMYJIUPOBATh LEIH

HUCCjaIca0BaHusl, npeaoCTaBJIATb B pa3anH0171 (bOpMC PE3YIbTAaThI
OKCIICPUMCHTA, aHAJIU3UPOBATh U OLICHUBATDh UX NTOCTOBCPHOCTD,
- YMCTb OCYHICCTBJIATH I_[CJICHaHpaBJ'ICHHHﬁ IIOHUCK XUMHUYECKOH

nH(pOpMallMd B pa3IMYHBIX HCTOYHUKAX (HayyHas U YydyeOHO-Hay4yHas
TuTepaTypa, CpeicTBa MaccoBoi MHGopMaiuu, ceth MHTepHeT u apyrue),
KPUTUYECKH aHAJIM3UPOBATh XMMHUUYECKYI0 HH(POpPMAIHIO, TepepadaThIBaTh
€€ U UCIOJIb30BaTh B COOTBETCTBUH C MMOCTABICHHOW yUeOHOM 3a/1aueii;

- BJIAIETh CHCTEMOM 3HAHUW O METOJIaX HAyYHOTO TIO3HAHUS SIBJICHUU




- BJAQJCTb HABBIKAMU PACIO3HABAaHUA U | IPUPOJBI, UCIOJIB3YEMBIX B €CTECTBCHHBIX HAYKAaX U YMEHUSMHU IPUMEHATH
3amMThl  MHPOpPMAUWU, HWHQOPMALMOHHON | ’TH 3HAHHUS TIPU SKCIHCPUMEHTAIBHOM HCCIEAOBAHUM BEIIECTB W JUIA
0€30I1aCHOCTH JIMYHOCTH; OOBSICHEHUS XMMHUYECKMX SIBJICHHUH, HUMEIOIUX MECTO B IPUPOAE
IIPAKTUYECKON AESITEIbHOCTH YEJI0BEKA U B IOBCEAHEBHON KU3HU;
OK 04. | - TOTOBHOCTb K CaMOpa3BUTHIO, | - yYMEThb IUIAHUPOBAaTb M  BBINOJHATH XMUMHWYECKHH  SKCIEPHUMEHT
O dexTnBHO CaMOCTOSITEJIbHOCTH U CaMOOIPEIEIICHHUIO; (mpeBpallleHusT OPraHMYeCKUX BEIIECTB IpU HArpeBaHUHU, IOJY4YEHUE
B3aMMOJICICTBOB | -OBJIAZICHUE HaBbIKaMU y4eOHO- | THJICHa U M3Y4YE€HHE €ro CBOWCTB, KAUECTBEHHbIE PEaKLUU Ha ajbIETHJIbI,
aTh U pabOTaTh B | UCCIIEIOBATENBCKOMH, IPOEKTHOMN U | KpaxMmall, YKCYCHYIO KHUCIIOTy, JACHaTypanus O€JIKOB TpU HarpeBaHUH,
KOJUIEKTUBE U | COLIMAIIBHOM JEATEIBHOCTH; [[BETHbIE peakUuu OeJKOB, TNPOBOAUTH pPEAKIHMM MOHHOIO OOMEHa,
KOMaHie Osaanenue YHUBEPCAJLHBIMH | OTIPEACTIATH CPely BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMK Ha Cynbdar-,

KOMMYHUKATHBHBIMH 1CHICTBUAMM:

0) coBMecTHasi 1eATeJIbHOCTD:

- MIOHUMAaTh U MCIOJbB30BaTh NPEUMYILIECTBA
KOMAaHTHOW ¥ MHIAWBHyaTbHOH paboThI;

- IIPUHUMATh LENH COBMECTHOH
NeSITENIbHOCTH, OpraHU30BBIBATH u
KOOPJAMHHUPOBATh JNEUCTBUS 1o ee
JOCTIDKCHHIO: COCTaBIISITh IUIAH JCHCTBUH,
pacnpenenartb poJid € Y4eTOM MHEHHUH
Y4aCTHUKOB 00cyX1aTh pe3yJIbTaThl
COBMECTHOI paboThI;

- KOOPJIMHHUPOBATHh U BBINOJHATH pabOTy B
YCIOBUAX peaNbHOTO, BHUPTYaJIbHOTO
MKOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

- OCYUIECTBJIATH MO3UTHUBHOE CTPAaTErMUECKOE
MOBEJCHHE B  Pa3jMYHBIX  CHUTYyalMsX,
MPOSIBJISITH TBOPUECTBO U BOOOpaXkeHHE, ObITH
MHULUATUBHBIM

Osananenne YHHUBepCaJbHBIMHU
PeryisiTHBHBIMH e CTBUSIMU:

r) NPpUHATHE Ce0s M APYTUX JI0JeH:

- NPUHUMAaThb MOTHMBBI U APTYMEHTBI APYTHUX
J0IeH npu aHanuse pe3ylbTaToB
JESITEIIbHOCTH,

KapOOHAaT- M  XJOPUIA-aHWOHBI, HA KATUOH aMMOHMs;  pellaTh
JKCIIEpUMEHTaJbHble 3agauuno Temam "Meramisl" u "Hemeramnsl") B
COOTBETCTBUHM C IIpPaBMJIAMM TEXHUKHM O€30MAaCHOCTH IpHU OOpalleHHH C
BEIIECTBAMH U J1a0OpAaTOPHBIM 00OPYJIOBAaHUEM; MPEICTABIATH PE3YIbTATHI
XMMHYECKOI'0 3KCIIepUMEHTa B (hopMe 3amKcy ypaBHEHUH COOTBETCTBYIOLIMX
peakumii ¥ GOpMyITUPOBATH BEIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

-yMeTb  CaMOCTOSITEJIbHO IJIAHUPOBAaTh W MPOBOJUTH  XUMHUYECKUIH
OKCIIEPUMEHT (MIOJlyYeHHEe ¥ HW3y4eHHE CBOWCTB HEOPraHWYECKHX U
OpPraHMYECKUX BEIECTB, KAUECTBEHHBIE PEaKIIUH YTIEBOJOPOIOB PA3INYHbIX
KJIACCOB U  KHCIOPOJCOAEPXKAIIMX OPraHMYECKHX BELIECTB, pELICHUE
HKCHEPUMEHTANbHBIX 33/7a4 110 pACIO3HABAHUIO HEOPraHWYECKHX H
OpraHMYECKUX BEIIECTB) ¢ COOIIOEHUEM MpaBui 0€30M1aCHOTO OOpaleHUs C
BEIIeCTBAaMM U Ja0OpaTOpHBIM OOOpYyAOBaHUEM, (OPMYJIHMPOBATH LEIU
UCCIIEIOBAHMsI, TPENOCTaBIATh B  pPA3NIUYHOW  (opMe  pe3ylbTaThl
HKCIIEPUMEHTA, AaHATU3UPOBATH M OLICHUBATH MX JIOCTOBEPHOCTD;
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- IpH3HaBaTh CBOE IPaBO W MPaBO JAPYTHUX
JIIOZICH Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMAaTh MHpP C
MTO3UIUU IPYTOTO YEJIOBEKA,

OK 07.
CopeiicTBOBaThH
COXPaHEHHUIO
OKpY>Karoleu
Cpenbl,
pecypcocoepexe
HUIO, TIPUMEHSTH
3HAHUS 00
M3MEHEHUU
KJIUMATa,
MIPUHIIMIIBI
OEpEKITUBOTO
MPOU3BOCTBA,
3¢ (HeKTUBHO
JIeUCTBOBATH
BUPE3BBIYANHBIX
CUTYaIUAX

B 00/1acTH 3K0J0rH1Y4€eCKOro BOCIINTAHMS:

- c(OpMHPOBAHHOCTh HKOJIOTUYECKOM
KyJIbTYpHl, MOHWMaHHE BIUSHUS COLUAIBHO-
HSKOHOMHYECKUX TPOLECCOB HAa  COCTOSHHE
NPUPOAHON M COLMAILHOW Cpeabl, OCO3HAHHE
r7100aJILHOTO XapakTepa 9KOJIOTHUECKUX
npobmnem;

- IUIAaHUPOBAaHUE U OCYILIECTBIICHUE NEHCTBUH B
OKpY’KaloIllel cpelie Ha OCHOBE 3HAHMs LENeH
YCTOHMYMBOIO Pa3BUTHsI YEJIOBEYECTBA;

AKTHUBHOE HENpUATHE JEUCTBH, MNPUHOCSIINX
BpE/l OKpYXalollen cpese;

- yMEHHME IPOTHO3UPOBaTh HEOIArONpPUSATHBIE
9KOJIOTHUECKUE HOCIEACTBHS
NPEINpPUHUMAEMBbIX JEHCTBUI, MpPeJOTBpaLIaTh
ux;

- paciupeHue OIIBbITa JeATeNIbHOCTH
9KOJIOTHUECKON HAIPaBICHHOCTH;
- OBJIJICHUE HaBBIKaMH yueOHo-

HCCIIEA0BATENIbCKOM, MPOEKTHON U COLMAIbHOU
NeSTEIHHOCTH;

- chopMupoBaTh IPEICTABICHHUS: O XHUMHYECKOM  COCTaBIISIOLIEH
CCTCCTBGHHOHaquOﬁ KapTUHbI MHpa, POJIM XMMHHU B IMO3HAHHUU SIBJICHUMN
OpUpoabl, B (OPMHUPOBAHMU MBIIUIEHUS U KYJIbTYpbl JIMYHOCTH, €€
(yHKIIMOHAJIBHOW TPAaMOTHOCTH, HEOOXOAUMOM Ul PELICHUS MPAKTUYECKUX
3ajja4 U 3KOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/I0pPOBbIO U
MIPUPOAHON CpelE;

- yMeTb cOOII0/IaTh MpaBUJIa SKOJOTHMUECKH 11eJIeCO00pa3HOro MOBEICHUS B
OBITY M TPYAOBOW JEATEIHLHOCTH B IEISAX COXPAHEHHS CBOETO 3/I0POBbS U
OKpY’Karolled MPUPOAHOM Cpelbl; YUUTHIBaTh ONACHOCTh BO3JEHCTBUSA Ha
JKMBBIC OpraHU3Mbl OIPCACIICHHBIX BCIICCTB, IMOHUMAA CMBICI IMOKA3aTCIIA
npeaenbHON JOMYCTUMOIN KOHIEHTPALUH;

- YMCTb MPOrHO3UpPOBATH, AHAJIM3UPOBATHL W OLCHHUBATL C HOSI/IIII/II\/'I
HKOJIOTUYECKOM 0€30MacHOCTH MOCIEACTBUS OBITOBOM M MPOU3BOJCTBEHHON
JeSTEIbHOCTH  4YeJIOBeKa, CBSI3aHHOM ¢  1mepepabOTKOW  BEIIECTB;
UCIIOJIb30BaTh IOJTYYECHHbIE 3HAHMS Ul NPUHATUS TPAaMOTHBIX PELICHUN
po0JieM B CUTYAITUSIX, CBI3aHHBIX C XUMHEH;

- YMEThb OCO3HaBaTh OIACHOCTb BO3JCHUCTBUS Ha JKUBBIE OPTraHU3MBI
ONMpCACIICHHBIX BCHICCTB, IIOHMMAasd CMBICIT IIOKa3aTCIId HpeHGHBHOﬁ
JONTYCTUMOW ~ KOHIEHTpAallMM, M TOSACHATh Ha IpHUMepax CHOCOOBI
YMCHBIICHUA W NPEAOTBpALICHUA HUX BPECIHOIO BOS)I@fICTBI/IfI Ha OpraHusm
4eJI0BEKA.
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2. CTPYKTYPA M  COJEPXAHHUE  OBIIEOBPA3OBATEJILHOM
TACHATITAHBI

2.1. O6beM yueOHOM TMCUMILIHHBI M BUIbI YUeOHOH padoThl

Bua yueOHoii padoThl O0bem B yacax
OBBbEM OBPA30OBATEJIBLHOM TPOI'PAMMBI JUCIHUIIJINHBI: 76

- TeOpeTH4YecKoe o0yyeHmne 38

B T.4. IPO(ECCHOHATHFHO-OPUEHTUPOBAHHOE CO/IepKaHue (TIpaKTHIECKast -
MOJATOTOBKA)

- MPaKTHYeCKHe 3aHATHSA 38

B T.4.

poecCHOHANBbHO-OPUEHTUPOBAHHOE Co/IepKaHKe (paKTHUYECKas MOITOTOBKA) -

¢ epeHIMPOBAHHBINA 3a4eT

- IPOMEKYTOYHAA aTTECTALIUS -

B TOM YHCJIC:

KOHCYJIbTAallUN -

J3K3aMCH -

au¢pdepeHMpPoOBaAHHBIN 3a4eT




2.2. TemaTH4eCKHii IJIaH U COMIEpPKaHNE YYCOHON NUCIIUILITMHBI

KoauuecTBoO AYJAUTOPHLIX YaCcoB

BCero B T.4. B
HaumenoBaHue pa3jejioB 1 TeM (bopme TeopeTH4. nparT
NPAKTHYeCK 4,
oit 0byuenue 3aHATHSA

MOATrOTOBKH
Pasnen 1. OcHOBBI CTPOEHMS BellleCTBA 8 - 4 4
Tema 1.1. CTpoeHHe aTOMOB XMMHYECKHX 3JIEMEHTOB U IPUPOAA XMMUYECKOH CBSI3U 4 - 2 2
Tema 1.2. Ilepuoguyeckuii 3axon u Tadnuna J[.M. Menneneesa 4 - 2 2
Pa3nen 2. XuMu4eckue peakuuu 10 - 4 6
Tema 2.1. Tunbl XUMHUYECKUX PEAKITUN 6 - 2 4
Tema 2.2. DnekTponauTryeckas JUCCOIMAINS M HOHHBIH 00MeH 4 - 2 2
Pa3nes 3. CTpoeHue H CBOMCTBA HEOPraHUYECKHX BelIeCTB 14 - 8 6
Tema 3.1. Knaccudukanusi, HOMEHKIATypa U CTPOCHHUE HEOPTaHUYECKHUX BEIIECTB 4 - 2 2
Tema 3.2. U3UKO-XMMHUYECKHE CBOMCTBA HEOPTaHUYECKUX BEILIECTB 8 - 6 2
Tema 3.3. Vnentudukanys HeopraHMUYECKUX BEIIECTB 2 - - 2
Pa3nes 4. CTpoeHue H CBOICTBA OPraHMYeCKHUX BeIeCTB 26 - 14 12
Tema 4.1. Kinaccudukansi, CTpoOeHHE 1 HOMEHKJIATypa OpraHMYeCKUX BEIIECTB 8 - 4 4
Tema 4.2. CBolicTBa OpraHUIeCKUX COCTUMHEHUI 12 - 6 6
Tema 4.3. nenTuduxanys opraHn4eckrux BELIeCTB, UX 3HAUEHUE U IPUMEHEHHE B 6 - 4 2
OBITOBOM M TPOM3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA
Pa3nes S. Kunernueckne ¥ TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NIPOTEKAHUSA 8 - 4 4
XMMHYECKHX peakuuii
Tema 5.1. CKOpOCTb XUMHUYECKUX peaKIUi. XMMHUUECKOE PABHOBECUE 8 - 4 4
Pa3nen 6. PacTBopsbl 4 - 2 2
Tema 6.1. ITonsiTie 0 pacTBOpax 2 - 2 -
Tema 6.2. MccienoBanue CBOWCTB pacTBOPOB 2 - - 2
Pa3znen 7. Xumusi B ObITY U POU3BOJACTBEHHOI 1eATEIbHOCTH YeJIOBEKA 6 - 2 2
OpPraHMYeCKHX BelllecTB
Tema 7.1. Xvimus B OBITY ¥ TPON3BOACTBEHHOH JIEATEILHOCTH YEIOBEKA 6 - 2 2
JnddepenunpoBaHHblii 3a4eT 2 - - 2
BCEI'O 76 . 38 38
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Tabmumna 3 — ConeprkaHue TUCIUIUIMHBI
HaumenoBanue Coaep:xanue yueOHOro MaTepuasa (0CHOBHOe U NPodecCHOHAIBHO- Oo0bem ®opmupyemble
pa3iesioB U TeM OPHEHTHPOBAHHOE), JIA00PATOPHbIC U NPAKTHYECKHUE 3AHATHS, IPUKJIATHON 4acoB KOMIIeTCHIIUH
MOYJIb
1 2 3 4
Pa3nes 1. OcHOBBI CTpOEHHSI BellecTBa 10
Tema 1.1. Conep:xanue yueOHOro MaTepuasa 4 OK 01
Crpoenue atomoB 1. CoBpemeHHasi Mo/le/Ib CTPOCHHS aTOMA. 2
XUMHYECKUX DnexTpoHHas KoHpurypamus atoma. Kiaccupukanys XuMU4ecKux 3J€MEHTOB (S-
3JIEMEHTOB ¥ IpUpPOJa | , P-, d-a;memeHThl). BaneHTHbIe 37eKTpoHbL. BaleHTHOCTh. DIEKTpOHHAs PpUpoIa
XUMHUYECKOH CBA3H XUMHUYECKOM CBSI3M. OJIEKTPOOTpHULIATEIbHOCTh. KoBaneHTHas CBsA3b, €€
Pa3sHOBUJHOCTM M  MEXaHHW3Mbl 00Opa3oBaHHMs (OOMEHHBII M  JOHOpHO-
akuentopHeiii). MonHas cBs3b. Mertamnyeckass cBsi3b. BonopoaHas CBS3b.
MexMoneKkysipHble B3auMonaeHcTBHs. M30Tombl, OCHOBHOE M BO30YXJIEHHOE
COCTOSIHME aToMa, THOpUAN3aIs aTOMHBIX OpOUTasIeil.
IIpakTHyeckne 3aHATHA 2
I13 Nel. Pemienne NpakTH4YeCKUX 3aJaHHI HA COCTABJICHHE JJIEKTPOHHO- 2
rpagpudeckux ¢opmya >ieMeHTOB 1—4 1epuojoB, 3JIEKTPOHHBIX (opMyI
MOJIEKYJ U OTIPEIEIIEHNE TUIIA CBSI3U.
Pemrenne 3amaHnii Ha MCHOJIB30BAHME XWUMHYECKOM CHUMBOJIMKM M Ha3BaHHUU
COEUHEHUI 10 HOMEHKJIAaType MEXIYHApOJHOIO COH3a TEOPETHUUECKON H
MPUKIAJIHON XUMUM U TPUBHAJIBHBIX HA3BaHUU AJI COCTaBICHHUS XHMHUYECKUX
¢dbopMys1 BYXaTOMHBIX COEIMHEHHH (OKCHIOB, CyIb(HIIOB, THAPUJIOB U T.II.) U
JPYTUX HEOPTaHWYECKUX COETMHEHUN OTAENbHBIX KJIacCOB.
Tema 1.2. Coaepxanue yueOHOro MaTepuaa 4 OK 01
[Tepuognuecknii 3akoH | 2. Ilepuoamyeckasi cucteMa Xumuueckux yjiemMeHToB JI.U. MeHaesieeBa. 2
u tabmauna J[. 1. dusznueckuit CMBICII ITepuoauueckoro 3akoHa  J.NM. MeHaeneena.
Menneneena 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB, 00pa3yeMbIX MU

IIPOCTBIX U CJOXHBIX BELIECTB B COOTBETCTBUU C IOJIOXKEHHMEM XHUMHYECKOIO
anemenTa B Ilepnoanyeckoi cucteme. MUpOBO33pEHUECKOE U HAYYHOE 3HAYEHUE
Ilepnonunueckoro 3axkoHa .M. Menneneesa. Ilpornoser .M. Menzeneesa.
OTKpbITHE HOBBIX XUMHUYECKHUX JIEMEHTOB.
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IIpakTHYeckue 3aHATHSA

113 Ne2. Pemenne npakTuKO-OPUEHTHPOBAHHBIX TEOPETHYECKHUX 3aJaHU I

HAa  XapaKTepU3alUI0  XHMHYECKUX  JJIEMEHTOB  «METaJUIMYecKue  /
HEMETAJTNYEeCKHE CBOMCTBAY, AIEKTPOOTPHUIATEILHOCTD M CPOACTBO K JIEKTPOHY
XUMHUYCCKUX DJJICMCHTOB B COOTBCTCTBHUC C HX OJBJICKTPOHHBIM CTPOCHHCM U
MOJIO)KEHHEM B  IEPUOJMYECKOM CHUCTeMe XHMHYecKux osiementoB J[.W.
MenneneeBa». PemeHue pacdyeTHbIX 3aJad Ha HAXO0XKICHUE OTHOCHUTEIIbHOMN
MOJIEKYJISIpHOI Macchl. OrnpeneneHne MacCOBOM JOJIU XMMHUYECKHUX 3JIEMEHTOB B
CJI0KHOM BeniecTBe. COCTaB, CTPOEHUE MOJIEKYIL.

Paznen 2. XumMuyeckue peakunu

10

Tema 2.1.
TuIel XUMHUYECKUX
peaxkuun

Coaep:xxanue y4eOHOro MaTepHuaJia

3. Knaccudpuxauuss ®W TUOBl XHMMHYECKMX peakUuii ¢ ydyacTuem
HEOPraHMYeCKHX BelleCTB.

KonuuectBeHHble OTHOWIEHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B
XMMHUU M PacyeThl IO YPABHEHUSM XUMMUYECKMX peakiuil. Moib Kak eIuHHIa
KoJIn4yecTBa BelecTBa. MossipHas Macca. 3aKOHBI COXPAHEHUSI MAaCChl U DHEPIUM.
3akoH ABoraJpo. MossipHslii 00beM ra3oB. OTHOCUTENNbHAS TIOTHOCTh Ta30B.
Peakuuu komIuiekcooOpa3oBaHUS C ydacTUEM HEOPraHMYECKUX BELIECTB (Ha
IIpUMeEpPE THAPOKCOKOMIUIEKCOB IMHKA U QJIFOMUHHS).

HpaKaneCKne 3aHATHUSA

I3 Ne3. CocraBieHue ypaBHeHHMH peaKnHMii COCJUHEHHUs], PAa3JIOKEHM,
3aMelleHHs1, 00MeHa.

VYpaBHeHUs peakiii rOpeHus, MOHHOTO OOMEHa, OKHCJIECHHS-BOCCTAHOBJIECHHUS.
Pacyer KONMYECTBEHHBIX XapaKTEPUCTHUK HCXOAHBIX BEIIECTB U MPOJIYKTOB
peakuuu. PacdeT KONMYECTBEHHBIX XapaKTEPUCTUK MPOAYKTa PEaKIMH
COEIMHEHMS, €CIIM OJTHO U3 BEUIECTB JaHO B U30BITKE U/MIU COACPKUT MPUMECH.
Pacuer maccoBoii nian 0ObeMHOHN J0JIM BBIXOJA MPOAYKTA PEAKLIUU COCAMHEHUS
OT TEOpPEeTHUYECKH BO3MOXKHOro. Pacuer oObeMHBIX OTHOIIEHWI ra3oB. Pacuer
Macchl (00BbEM, KOJMYECTBO BEIIECTBA) MPOJIYKTa pEAKLUH, €CIU OIHO U3
BEIIECTB [JIaHO B BHUAE pacTBOpa C OINPEIEICHHOM MacCOBOM JOJer
PacTBOPEHHOI'O BELIECTBA.

113 Ne4. Pemenne ypaBHeHUl OKMCJIEHUSI-BOCCTAHOBJICHUS.

Crenenb okucienuss. OKUCIUTENb U BOCCTAHOBUTENb. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE DPEAKUUM B IPUPOJE, INPOU3BOJACTBEHHBIX IIpOILlECCAX H
KU3HEEATEIIbBHOCTH OPraHu3MOB. OKHCIUTENbHO-BOCCTAHOBUTEIHHBIN

OK 01
OK 02
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IIOTCHI Al CpCabl. CocrapieHue n YpaBHHUBAHUC OKHCIIUTCIBHO-
BOCCTAaHOBUTCIIBHBIX peaKI_[I/Iﬁ MCTOAOM JBJICKTPOHHOI'O Oamanca. TunuynHbie
HCOPraHNYCCKUC OKHUCIUTCIM W BOCCTAHOBUTCIIU. 3H€KTpOHI/I3 PacTBOpPOB U
PacIilyiaBOB COJICH.

Tema 2.2.
DIIEKTPOIUTHYECKAS
JMCCOIMAIINSA ¥ MOHHBIN
obMeH

Conep:xanue yueOHOro MaTepuaJia

4. Teopusi dJIEKTPOJUTHYECKOH qucconuannu. Peakuuu noHHoro oomena.
CocraBieHne peakuuid MOHHOTO OOMEHA IyTEM COCTABIICHUS HMX MOJHBIX H
COKpAIIICHHBIX HMOHHBIX YpaBHEHMH. ['muponu3 coseld. 3HayeHWE TUOAPOIU3A B
Ouosiornyeckux  OOMEHHBIX  mporeccax. IIpuMeHeHwe  rugponmsza B
MIPOMBIIIIICHHOCTH.

HpaKanecmle 3aHATHUSA

I13 NeS. Pemenue 3a1a4 Ha cocTaBjieHHe peaKIUil HOHHOTO 0OMeHa

MyTeM COCTaBJCHMsSI UX MOJHBIX U COKPAIlEHHBIX MOHHBIX ypaBHeHUil. Perienue
3a/la4 Ha COCTaBJICEHWE MOJEKYJSIPHBIX W HOHHBIX YPaBHEHHUW THIPOJIU3a,
oTpesieNieHUe CTENEHU THIPOIH3a.

OK 01

Pa3nes 3. CTpoeHue U cBOiicTBA HEOPraHNYeCKUX BellecTB

14

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa u
CTpOCHHE
HEOPraHUYECKUX
BCIIICCTB

Coaep:xxanue y4eOHOro MaTepHuaJia

5. Kuaaccudukanusi, HOMEHK/IATYPa U CTPOeHHE HEOPIaHUYEeCKUX BellleCTB
[Ipenmer HeopraHnueckod XUMHUH. B3aMMOCBSI3b HEOPraHUYECKUX BEILIECTB.
Knaccudukanus HeopraHuueckux BemiecTB. IIpocTele W CIIOXKHBIE BelIECTBA.
OCHOBHBIE KJIaCChl CJIOXHBIX BEIIECTB (OKCHABI, TMJIPOKCHUJIbI, KUCIIOTHI, COJIH).
HomeHkiiatypa u Ha3BaHWE HEOPraHUYECKUX BELIECTB UCXOAA U3 UX XUMHUYECKOU
(GbopMyNbl WM COCTaBJICHHE XUMHUYECKOW QOpMyJbl HCXOJs W3 Ha3BaHUA
BEILECTBA 10 MEXAYHAPOAHOU UIIU TPUBUAIIBHOW HOMEHKIIATYPE.
Mexmonexkynsipasle  B3aumonencTBus.  Kpucrammormapartel.  ArperarHble
COCTOSIHMSL  BemlecTBa. Kpucramiuueckue H aMopgHbIE BelecTBa. THIIBI
KPUCTANIMYECKUX PEUIeTOK (aTOMHas, MOJEKYJspHasi, HOHHAs, MEeTaJUIMYecKas).
3aBUCUMOCTh (U3MYECKUX CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON
pemetku. [IpuunHbl MHOrooOpa3us BEIIECTB.

CoBpeMeHHbIE MPENCTaBICHUS] O CTPOSHHM TBEPIBIX, KHUAKHUX U Ta3000pa3HbIX
BeniecTB. JKuakne KpucTauibl.

IIpakTHYeckue 3aHATHS

I13 Ne6. Pemienue 3agauy Ha pacyeT MaccoBOM J0JH XMMHMYECKOIro 3JieMEHTa
(coennHeHnst) B MoOJIeKyJe W aHAJM3 CBOMCTB OCHOBHBIX KJIAaCCOB
HEOPraHMYeCKHX BellecTB

OK 01
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Pemenne mnpakTHUecKuMX 3aJaHMi MO  KiIaccH(UKAlMH, HOMEHKIAType |
XMMHYECKMM  (OpMyJlaM HEOPraHMYEeCKHX BEIIECTB PAa3JIMYHBIX  KJIAcCOB
(Ha3pIBaTh W COCTaBIATH (OPMYJbl XHMHYECKHX BEIIECTB, ONPEACIATH
OpUHAUIKHOCT, K Kkiaccy). Ilomck  umHpopmManmmum 1o Ha3BaHHSAM,
UACHTU(PHUKATOPAM, CTPYKTYPHBIM (hOpMYTIaM.

Tema 3.2. Copep:kaHue y4eOHOTro MaTepuaa 8 OK 01
DU3NKO-XUMUYECKUE 6. Meramabl. XUMHYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHUYeCKHUX 2 OK 02
CBOMCTBa BellecTB
HEOPraHUYECKUX OOmme (usnueckue ¥ XUMHUYECKHE CBOMCTBa MeTauioB. CriocoObl MOTydeHusl.
BEIIIECTB 3HayeHUEe METAJUIOB U HEMETAJUIOB B IPUPOE U KU3HEIEATEIbHOCTH YeJI0BEKa U

opranu3moB. Koppo3us MeTayioB: BUAbl KOPPO3UHU, CIIOCOOBI 3aIUTHI METAJIOB

OT KOPPO3HUH.

7. Hemerayuibl. O0mme ¢pusuyeckne H XMMHUYECKHE CBOIICTBA HEMETAJLJIOB. 2

Tunuunsie cBoiicTBa MetaiioB [V-VII rpynn. Knaccuduxkanus u HoMeHKIaTypa

coequHeHn HeMeTaoB. KpyroBopoTsl OMOre€HHBIX 3JIEMEHTOB B IIPUPOJIE.

8. XumuyeckHe CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHMYeCKMX BelleCTB. 2

Oxcusipl, THAPOKCUIBI, KUCIOTBHI, COMM M Jp. 3aKOHOMEPHOCTH B HM3MEHEHUH

CBOMCTB TPOCTBIX BEIIECTB, BOJOPOJHBIX COEIMHEHUH, BBICIIUX OKCHJIOB U

TMIPOKCHUIOB.

IIpakTnyeckue 3aHATHSA 2

I13 Ne7. Pemienne npakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKHUX 3aIaHUH HA 2

CBOIICTBA W MOJIyYeHHe HeopraHm4yeckux BemlecTB. CocCTaBiI€HHE YpaBHEHHM

XUMHUYECKUX PpEaKIMA C Y4aCTMEM IPOCTBIX M CIOKHBIX HEOPraHUYECKUX

BELIECTB: OKCHJIOB METAJIJIOB, HEMETAJIOB U aM(OTEpPHBIX 3IIEMEHTOB;

HEOPraHMYeCKUX  KHCJIOT, OCHOBaHMH M  aM(OTEpHbIX  T'MJIPOKCHIOB,

HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.
Tema 3.3. Coaeprxanue yueOHOro MaTepuaa 2 OK 01
[Ipon3BoACTBO TpakTH4ecKue 3aHATUS 2 OK 02
HCOPraHMIECKUX I3 NeS8. Pemenue NPAKTHKO-OPMEHTHPOBAHHBIX 3a/laHM 0  PoOJIH 2 OK 04
BEILIECTB. 3HAYCHHUE HEOPraHUuYeCKOW XMMHH B PA3BUTHU MeIUIHHBI
pUMEHEeHHeE B ObITY U Ha
MIPOU3BOJICTBE
Pa3nen 4. CTpoeHne u CBOMCTBA OPraHUu4YeCcKUX BelleCTB 26
Tema 4.1. Coaeprxanue yueOHOIro MaTepuaJia 8 OK 01
Knaccugukanus, 9. B3auMoCBf3b HEOPraHUYECKHX H OPraHUYECKHX BellecTB. 2
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CTpOCHUE U
HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

[Ipenmer opraHnuecKo XMMHUHU. XUMHUYECKOE CTPOEHUE KaK MOPSIAOK COEAUHEHHUS
aTOMOB B MOJIEKYJIE COTJIACHO MX BaJ€HTHOCTU. OCHOBHBIEC IIOJIOKECHMS TEOPUU
XUMHUYECKOTO  CTPOEHUs OpraHuueckux coeauHeHuit A.M. bByrneposa.
YriepoaHslii CKeNeT OPraHUYeCKOM MOJIEKYIbl. MOJEKYISPHBIE U CTPYKTYpPHBIC
(pa3BepHyTHIE, COKPAIICHHBIE) XUMHUECKUE (POPMYIIBL.

10. 3aBucHMOCTDH CBOWCTB BelIeCTB OT XMMHY€CKOI0 CTPOEHHS MOJIEKY.JI.
N3omepust u u3oMmepsl (CTPYKTYpHas, TeoMeTpuyeckas (Luc-TpaHC-U30Mepusi).
Kpatnocts xumuueckoii cBsizu. [lonstue o pynkimonanbHou rpymre. [IpuHIUIbL
KJaccu()UKAUU OpPraHUMYEeCKHX COeAMHEHHH. MexayHapoaHas HOMEHKIATypa M
MIPUHIIMITBI HOMEHKJIATYpPhl OPTaHUUECKUX COCAMHEHMIH.

HpaKTI/I‘{eCKI/Ie 3aHATHUSA

113 Ne9. HomeHKk1aTYypa OpraHu4ecKuX COeAMHEHUI OTAEJIbHBIX KJIACCOB
(HaCI)IHICHHBIe, HCHACBIIICHHBIC U apOMaTquCKHG yFJIeBOI[OpOIII)I, CHHpTLI,
(heHOIBI, ambJeruabl, KETOHBI, KapOOHOBbIC KHCIOTHI U 1p.) CocraBieHue
MOJIHBIX ¥ COKPAIIEHHBIX CTPYKTYpHBIX (OpMYJI OpPraHMYECKHX BELIECTB
OTJENbHBIX  KIJIACCOB, HCIIONB3YS WX Ha3BaHHUS [0 CHUCTEMaTHYECKOMN
HOMEHKJIATypE.

I13 Ne10. Pacuersl npocreiimeil ¢popmMyJibl OpraHu4ecKon MOJIEKYJIbl, HCXOAs
U3 3JIEMEHTHOI'0 COCTAaBa

Tema 4.2.
CBoiicTBa OpraHUYECKUX
COeTMHEHNN

ConeprxaHue y4e0HOro MaTepuaJia

12

11. ®u3uko-xUMHYECKHE CBOHCTBA OPraHMYecKHX COeIMHEHUI 0TIeJIbHbIX
KJIACCOB.

0COOEHHOCTH KJIacCHU(PUKAITUU u HOMEHKJIATypbl BHYTpHU KJlacca;
TOMOJIOTHUYECKUH psif U obmias dopmyna; uzoMepus; (GU3UYECKHE CBOMCTBA;
XMMHUYECKHE CBOICTBA; CIIOCOOBI MOJTYYCHHUS.

12. TlpeneabHble, HenpeaedbHbIe, APOMATHYECKHE YTJIEBOAOPO/BI.
I'openne meTaHa Kak OAMH U3 OCHOBHBIX MCTOYHHMKOB TEIJIA B IPOMBIIUIEHHOCTH
n OpiTy. CBOICTBa NPUPOIHBIX YIJIEBOJOPOJIOB, HAXO0XKJIECHHWE B MPUPOAE H
IIPUMEHEHHE AIKAHOB;

['openne anernneHa Kak MCTOYHHUK BBICOKOTEMITEPATYPHOTO IIJIAMEHU JUISI CBAPKU
U PE3KU METAJLIOB;

13. Kucaopoacoaep:xaimue coequHeHHs. A30TcoaepKalue coeInHEeHs

(ciupThI U EeHOITBI, KAPOOHOBBIE KHCIOTHI M (DUPBI, AIbJIETH]IBI U KETOHBI, KHUPHI,
yrieBojibl). [lpakTrdeckoe NpUMEHEHHME STUJICHTIIMKOJISA, TIHIepUHa, (eHona.
[Tpumenenne Gopmanpaeruaa, aneTalbIernia, YKCYCHOW KHCIOTHL. Mblia Kak

OK 01
OK 02
OK 04
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CONMM BBHICHIMX KapOOHOBBIX KHCJIOT. Moromue CBOicTBa MblIa. AMHHBI U
AMUHOKHCIIOTBI, OEJIKH.

HpaRTn'{ecmle 3aHATHUSA

I13 Nell. CocraBiieHue peakuuii NPpUCOeMHEHUS] U OKHCJIECHHs] HA NpUMepe
3THJIeHa. PeleHne pacyeTHbBIX 3a/lad C MCIOJIb30BAaHUEM IUIOTHOCTH Ia30B IO

BOZIOPOJY U BO3IYXY.

113 Nel2. IIpoBeneHue XMuMHYECKHUX PeaKIUii ¢ AHUJIMHOM M TJIUIIUHOM
JlaboparopHast pabora «OOpazoBanue coyiell aHWIMHA. bpoMUpOBaHHWE aHUIUHA.
O6pazoBanue coneil riaunuHa. [lomydyeHue MEeTHOW COJIM TJIMIMHAY. Pemenue
IKCIIEPUMEHTAIBHBIX 3a/1a4.

II3 Nel3. Pemienue pacuyeTHbIX 32424 110 YPABHEHHSIM peaKkUHil ¢ y4acTHeM
OpPraHuYecKHX BellecTB.

Pemenne 1memnoyex MpeBpalieHH Ha TEHETUYECKYI0 CBS3b MEXIy KJaccamu
OpraHu4eCKux COGI[I/IHGHI/Ifl C COCTaBJICHUEM Ha3BaHUM OpraHn4€CKux
COCUHEHUI MO TPUBHAIBHON WM  MEXAYHapOAHOW CHCTEMaTH4YeCKOU
HOMEHKJIATYype.

Tema 4.3.
Oprannyeckue BenecTna
B KU3HEACSITEIbHOCTH
YeJI0BeKa.
IIpousBoacTBO U
pUMEHEHNE
OpPraHMYECKUX BEILECTB
B IIPOMBIIITIEHHOCTH

Coaep:xanue yueOHOro MaTepuaJia

14. Buoopranuveckue coeIMHEHMS.

[Ipumenenne u Ouojoruyeckas posib yriaeBoJoB. OKHCIEHHE YTJIEBOIOB —
HCTOYHUK SHEPruu KUBBIX OpraHu3MoB. O05acTH NPUMEHEHUS aMHUHOKHUCIIOT.
IIpeBpamienust OenkoB MUIIKM B opraHusMe. buonornueckue (QyHKIUM OEJKOB.
buonoruueckue ¢yHkuuu >xupoB. Poib OpraHuyeckol XUMHM B pPELIEHUU
npobieM nuieBoil 6e3onacHocTH. Hyk/IeMHOBBIE KUCIIOTHI: COCTaB U CTPOEHHE.
Crpoenne nykieorunoB. CocraB HykienHoBbix kucior ([IAHK, PHK). Ponb
HYKJIEMHOBBIX KHCJIOT B )KM3HEAEATEIbHOCTU OPIaHU3MOB

15. Poab opraHuyeckoifi XMMHM B peEIICHUMM TNpoOJIeM >HEPreTHYecKon
0€30MacHOCTH, B PAa3BUTHUM MEAMIIMHBI, CO3/laHUU HOBBIX MaTEpHUajOB, HOBBIX
UCTOYHHUKOB SHEPruM (aJlbTepHATUBHBIE MCTOYHHKH HHeprum). OmacHoCTh
BO3JICHCTBUS HA XUBBIE OPraHU3Mbl OPTAaHUYECKUX BEILECTB OTIEIBHBIX KJIACCOB
(yrineBoaopo/bl, CIUPTHL, (PEHOJIBI, XJIOPOPTraHNYECKUE TPOU3BOHbBIE, ATIbIAETHIbI
U p.), CMBICI MIOKa3aTells IPeleIbHO JONYCTUMON KOHIIEHTPAuU

IIpakTHYeckue 3aHATHS

113 Ne14. UnenTuukanusi OpraHu4ecKUuX coeiNHEHUH 0TAeIbHBIX KJIAaCCOB
(Ha mpuMmepe alabAETUAOB, KpaxMalla, YKCYCHOM KUCIIOTBI) C UCHOJIb30BAaHUEM HX
(U3UKO-XMMHUYECKUX CBOMCTB M XapaKTEPHBIX KAUECTBEHHBIX peakIuil.

OK 01
OK 02
OK 04
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Pemenne npakTUKO-OPUCHTHPOBAHHBIX 3aJIaHUN TIO COCTABIICHHUIO XUMHYECKUX
pEaKIMii, OTPAXKAIOIIUX XUMUYECCKYI0 aKTHBHOCTh OPTaHWYECKHX COCJAWHEHHH B
Pa3IUYHBIX Cpeliax

(TpupOAHBIX, OUOTOTHYECKUX, TEXHOTCHHBIX )

Pa3znen 5. Kunernueckue n TEPMOANHAMNYECCKUEC 3AaKOHOMEPHOCTH NMPOTEKAHUA XUHMHYECCKUX peaKunifl

Tema 5.1. CkopocTb

XUMHYECKUX PEAKIUM.

XUMHYECKOE
paBHOBecCHE

Conep:kanue y4eOHOIro MaTepuaa

16. Xumuueckue peakuuu. Kiaccupukanusi XuMHUYeCKNX peakiuii:
CKopoCcTh peakluH, €€ 3aBUCUMOCTb OT pa3IM4YHBIX (aKTOPOB: MPUPOJBI
pearupyromux BEIIeCTB, KOHIEHTPALUKA PEarupyoluX BEIEeCTB, TEMIIEPATypsl U
IUIOINAZM  PEAaKLUUOHHOW TIOBEPXHOCTH. TeruioBble APPEKTbl XUMHUYECKUX
peaKkiuii. JK30- U SHIOTEPMUYECKHE, PEAKLIUU.

17. O6paTumocTh peakumnii. XuMHYeCKOe PABHOBECHE U €T0 CMEIICHHE IOJ]
NEHCTBHEM pPa3NMUYHBIX (PAKTOPOB (KOHIICHTpAIMSl PEareHTOB WU TMPOIYKTOB
peakuuu, JaBiCHUE, TeMIeparypa) JUisl CO3JaHUsS ONTUMAIbHBIX YCIIOBUM
poTeKkaHus Xxumudeckux nporeccon. [lpunnun Jle-1llarenne

HpaRanecmle 3aHATHUSA

I13 Nel5. Onpenesienne 3aBHCUMOCTH CKOPOCTH PeaKIMU OT KOHLEHTPALMHU
pearupyommx Bemecrs

HccnenoBanne  3aBUCUMOCTH ~ CKOPOCTM — PEAKIMM  OT  KOHIIEHTPALUU.
OmnpeneneHre KOHCTAaHThl CKOPOCTH PEAKIIMU IpaprUECKUM METOIOM.

13 Nel6. PemieHue mpakTHKO-OPMEHTHPOBAHHBIX 3aJaHUH HAa NPUMeHeHHe
npunuuna Je-llarenne

JUISL HAXOXKJCHUSI HaAIlpaBJICHUS CMELICHUS PaBHOBECHS XMMHUYECKOW pEaKIuu U
aHaIu3 (GaKkTOPOB, BIUSIOUIMX HA CMEIIEHHE XMMUYECKOTO paBHOBECHSI.

Bnusinue pa3nuyHbix pakTOpOB Ha U3MEHEHNE PABHOBECUSI XMMHUECKUX PEaKIIUH.
3aKkOoH JEMCTBYIONIMX MacC M KOHCTaHTAa XUMHUYECKOIO paBHOBecus. Pacuersl
PAaBHOBECHBIX KOHUEHTPALMI pPEAarupyrolluX BeEIIECTB M NPOAYKTOB PpPEAKIUN.
Pacuets! TemioBoro 3¢ dexra peakuuu.

OK 01
OK 02

Pa3znen 6. PacTBopsl

Tema 6.1.
[TonsiTrie 0 pacTBOpax

Conep:kanue y4eOHOIro MaTepuaa

18. PacrBopenne kak ¢usnko-xummudeckuii npouecc. PactBopbl. CriocoObl
IIPUTOTOBIIEHUST PpacTBOPOB. PactBopumocTs. MaccoBasg 10as pacTBOPEHHOTO
BCIICCTBA. CMBICH TIOKa3aTens MMpeaAciibHO I[OHyCTHMOﬁ KOHICHTpalluu M Cro

HCIIOIb30BaHUE B OIIEHKE DKOJIOTHYECKOM 0C30ITaCHOCTH.

OK 01
OK 02
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[IpaBmia HKONOTMYECKH IE€TIeCOO0Opa3HOTO TIOBENEHUsT B OBITY W TPYAOBOM
NESATEIbHOCTH B LIESAX COXPAHEHUsS CBOETO 3[0POBbSI U OKPYXKAIOLIEH MPUPOIHON
Cpebl; OMIACHOCTh BO3AECHCTBUS HA KUBBIE OPraHU3MBbI OIIPEICIICHHBIX BEIECTB.
PemreHne npakTUKO-OPUEHTHUPOBAHHBIX pPACUETHBIX 3aJaHUM HAa PACTBOPHI,
HCIOJIb3YEMBIC B OBITOBOM U MTPOU3BOJICTBEHHON JESITEILHOCTH YEIIOBEKA

NPOM3BOJACTBEHHOI eSiTeJIbHOCTH 4eJIOBeKa, CBSI3aHHasi ¢ mepepadoTKoil
BellecTB

Tema 6.2. Coaep:xkaHue y4eOHOro MaTepuaja 2 OK 01
Hccnenosanue cpoiicts | [IpakTHvecKkne 3aHATUS 2 OK 04
pacTBOpOB I13 Nel7. IlpuroroBiienne pactBopoB. UcciieqoBaHue JUCIEPCHBIX CHCTEM 2

[IpuroroBnenue pacTBOpOB 3aJaHHOM (MOJSPHOM) KOHIIEHTPALMH (C MPAKTHKO-

OPUEHTUPOBAHHBIMH BOIIPOCAMHU ), ONPE/IETICHNE CPEeIbl BOAHBIX PACTBOPOB.

[IpuroToBnenne M U3y4E€HHE CBOMCTB JAMCIIEPCHBIX CHUCTEM pa3HbIX BUJOB:

CYCIIEH3MH, IMYJIbCUH, KOJUIOUIHOTO pacTBopa. CpaBHEHUE CBOWCTB UCTUHHBIX U

KOJUIOM/IHBIX PAaCTBOPOB, BbISIBJIEHHE OCHOBHBIX PA3JIMYUI MEXKy HUMHU.
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COleP:KaHMe (COaep/KaHNe TPUKJIAJTHOI0 MOLYJIsI)
Pa3nesn 7. Xumus B ObITY M IPOM3BOCTBEHHOM 1eATEJILHOCTH YeJI0BeKa 6 OK 01
Tema 7.1. Coaep:xanue y4e0HOro MaTepuaia OK 02
Xumus B ObITy U . 19. O0Hapy:keHHe HEOPraHMYECKHX KATHOHOB U AHHOHOB, OPraHUYECKHX 85 8‘;
TPOU3BOSICTBCHHOM BelleCTB OTAEeIbHBIX KJIACCOB € MCMOJIb30BAHNEM Ka4eCTBEHHBIX peakuuii
ACATCIIPHOCTH HCIIOBCKA | KayecTpeHHBle XMMHUECKHE DEAKIMM, XapaKTepHbIE Ul  OOHAPYKEHHS

HEOPraHMYECKHUX BEIIEeCTB (KaTHOHOB M aHUMOHOB). CocTaBieHHE YypaBHEHUM

peakiuii oOHapyXeHus: KaTuoHOB [-VI rpynn u aHMOHOB, B T.4. B MOJIEKYJISIPHOM

1 MOHHOH opmax.

Peakiium oOHapy)XeHUS HEOPraHMYECKMX BEIIECTB B peajbHBIX OOBEKTax

OKpY>KaloIleH Cpeibl.

KayecTBeHHBIE XMMHUYECKHE pEaKIUHM, XapakTepHble s OOHapyXKeHHus

OTIENbHBIX KJIACCOB OPraHMYECKUX COEAMHEHMH: (PEHONOB, albJEerujioB,

Kpaxmalla, YyKCyCHOW KHCIIOTbI, aMUHOKHUCIIOT U JIp.

Jlenatypanus GeJKOB IIPU HArPEeBaHHUH, IIBETHBIE PEAKIIMU OEIKOB.

CocraBieHre KauyeCTBEHHBIX PeaKLUuil 0OHApyXEHHs] OPraHMYECKUX COeIUHEHUN

OTJIENIbHBIX KJIACCOB.

IIpakTnyeckune 3aHATHA 2

I3 Nel8. 3Jkosornyeckass 0€30MaCHOCTb IOCJHEACTBMHA OBITOBOM W 2
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MOKCK ¥ aHAIIN3 XUMUYECKOH HH(POPMAIIUU U3 Pa3IMYHBIX UCTOYHUKOB (Hay4IHAS
W ydyeOHO-HAy4Has JIMTEpaTypa, CpeICTBa MAaccoBOW HH(pOpMAIMH, CETh
Wurepuer u apyrue).

Keiicer (¢ yuerom Oymymielt mpodecCHOHAIBHOW JEATEILHOCTH) Ha aHaIN3
uH(pOpMalUM O TPOU3BOJCTBEHHOW JIEATEIBHOCTH YEJOBEKAa, CBS3aHHOH C
nepepabOTKOM M TOJIyYeHHEM BEHIECTB, a TaKkKe C  JKOJOTHYECKOU

0€30IMaCHOCThIO
Nuddepenuuposannbiii 3auer (I13 Ne 19) 2
Bcero 76
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3. YCJIOBUSI PEAJIM3ALIUY IPOTPAMMBI OBILIEOBPA30BATEJIBHOM
JTUCHUIINHBI

3.1. Tp660BaHI/Iﬂ K MUHUMAJIBHOMY MaTC€PHAJIBbHO-TEXHUYECCKOMY odecnevYeHn1o

Peanmuzanus y4eOHON OUCHMIUIMHBI TpeOyeT Hamuyus y4yeOHOro KaOWHETa W
1a00paTOPUU 110 XUMHUH.

OodopynoBanune yueOHOro KabuHeTa, J1a00paTOPHUN:

— pabouee MecTo nieaarora (npemnogaBaTenbckuid crou (1 mr.), ety (1 mt.)

— paboune Mecta oOyuaromuxcs (CTobl laboparopHsie (13 mT.), cTyabs (25 mrT.)

— nepconanbHbiii koMmberorep IRU CM-2017BR IRU bl (Intel® Core™ i3-10100, 8GB
03Y, PRO H510M-B, moakmtouenne Kk ceTu MHTEpHET C MOIYJIEM KOHTEHTHOW (UIbTpAIUH
Traffic Inspector, NetPolice 1 YandexDNS, BO3MOXXHOCTh TPaHC/ISIIMA HA 3KPaH ayJAHO U BUICO
uHpopmanuu (1 mrT.)

— mporpammuoe obecrieuenune Ha 1K — Microsoft Windows 10, Microsoft Office 2016
(Word Excel, PowerPoint), 7Zip, 24PDF, Slunekc bpaysep (1 mit.)

mouutop DEXP DF24N1S (24”) (1 mt.)

— iaBuarypa (1 mr.)

— MbIb (1 mr.)

— Ttenesuzop DEXP 55UCY1 (55”) (1 mir.)

— kabens s nogkmodernst HDMI (1 mr.)

— 7Jocka ydeOHas (MenoBast TpexcekiuonHasi) (1 mr.)

— JnaboparopHslii nocyna (60 mrT.)

— Hurpar-tectep (HuTpaTomep) Coske 2-ro nokosnenus (1 mr.)

— BBITSDKHOU miKad (1 miT.)

— PEaKTUBBI I J1a00PaTOPHBIX U MpakTHYeckux padot (200 mit.);

— MeH3ypKa i npuema jekapcts (100 mir.)

— TMIETKH 1 epeHoca )uakoct (100 mT.)

— komn6a (10 mr.)

— npobupku nunuHapudeckue (100 mt.)

— Habop ToTOBBIX MUKponpenaparos (1 mir.)

— MHKPOCKON MOHOKYJISIpHBIH (1 1mT.)

— MHUKpPOCKON OMHOKYJSpHBIHN (1 1mT.)

— Ttabmuua «[lepuonnyeckas TabiauIa XUMUYECKUX dyieMeHToBY (1 miT.)

— Tabnuna «PacTBOPUMOCTh KUCIIOT, OCHOBaHMI U coseld B Boae» (1 1miT.)

— Ttabnuua «Ps akTHBHOCTH MeTauioBy (1 mT.)

— Tabnaumbl M TUIAKaThl Ha DJIEKTPOHHOM HocuTene mno Teme «CTpoeHHe aTroMoB
XUMHUYECKHX 3JIEMEHTOB U PUPOAA XUMUYECKOH CBS3M» (S5 1IT.)

— TaOJWIBl W IJIaKaThl HA AJIEKTPOHHOM HocHTene 1o Teme «lleproamyeckuii 3aKoH H
tabnuua J[.1. Menneneesa» (1 mr.)

— TabaMIbI U IJIaKaThl Ha AJIEKTPOHHOM HOCUTEINE 10 TeMe «THIbl XUMUYECKUX PEaKIHii»
(8 mit.)

— TaOJWIBl W IUIAaKaThl Ha JJCKTPOHHOM HOCHUTENE MO TeMe «DJIEKTPOIUTHUECKAs
JUCCOLIMAIMs M MIOHHBIM 0OMen» (5 1T.)

— TabnaMmbl W TIJIaKaThl Ha DJJIEKTPOHHOM Hocutene mo Teme «Kiaccuduxanms,
HOMEHKJIATypa U CTPOCHHUE HEOPIaHUUYECKUX BEILECTBY (5 IUT.)

— Tabauumbl M IUIAKaThl Ha JIEKTPOHHOM HocuTene 1o Teme «lIpousBoacTso
HEOPraHMYECKUX BEIIECTB. 3HaUCHHE U IPUMEHEHHUE B OBITY U Ha MIPOU3BOACTBE (3 IIT.)

— TalaMILbI U IJIAKaThl HA 3JIEKTPOHHOM Hocutelne 1o teme «Knaccudukanus, crpoeHue u
HOMEHKJIaTypa OPraHUYECKUX BEIIeCTBY (8 IIT.)
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— Ta0NWIBl W TJIaKaThl HA JJIEKTPOHHOM Hocutene 1o teme «CBOMCTBa OpPraHUYECKUX
COeTMHEHUI (5 1mIT.)

— TabnuIbl W IJIAKaThl HA 3JEKTPOHHOM HocuTene 1o teMe «OpraHudeckue BEIlecTBa B
KHU3HEICATEIIbHOCTH 4eloBeKa. I[IpOM3BOACTBO M TNPUMEHEHHE OPraHMYeCKUX BEUIECTB B
MIPOMBIIICHHOCTHY (5 TIT.)

— TabiaWmbl M IUIAKaThl Ha JJIEKTPOHHOM HocuTene 1o Teme «KuHerndeckue u
TEPMOJIMHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKaHWs XMMHUYECKUX peakuuidl. PaBHOBecue
XUMUYECKHUX pPeakiui» (5 1mT.)

— TabnuIbl W TUIAKaThl Ha AJIEKTPOHHOM HOCHTENE Mo Teme «JlucrepcHble CHUCTeMBI U
(baxTOpsl UX YCTOWYMBOCTH (5 MIT.)

— TabiuIbl W IUIAKaThl Ha SJIEKTPOHHOM Hocutene no Teme «lccnemoBaHue CBOWCTB
JIUCTIEPCHBIX CUCTEM ISl UX UACHTU(GUKAITMN (5 IIT.)

— TabnaWmpl ®W IUIaKaThl Ha DJIEKTPOHHOM Hocutene 1o Teme «OOHapyxeHne
HEOPraHMYECKUX KATHOHOB M AHMOHOB W OPTraHUYECKUX BEUIECTB OTICIBHBIX KIJIACCOB C
UCIIOJIb30BaHNEM Ka4eCTBEHHBIX peakiuii» (5 mr.)

— TabnWmbl W TIJIAaKaThl HA JJIEKTPOHHOM HOCHUTENEe Mo Teme «XuMHs B OBITY U
MIPOU3BOJICTBEHHON JESATENLHOCTH YeJIOBEKay (5 IIT.)

— TaOnuIBl U TJIAKATBl HA JJIEKTPOHHOM HOcHUTene 1Mo Tteme «OCHOBBI J1TaOOpaTOpHOMU
IIPAKTUKHU B PO ECCHOHATIBHBIX JIAOopaTopusix» (5 1IT.)

— TabIUIbl U TJIaKaThl HAa 3JEKTPOHHOM HOCHUTENE MO TeMe «XUMHYECKH aHanu3 mpod
BOJBI» (2 1mIT.)

— TaOJWIBl W IJIaKaThl Ha DJIEKTPOHHOM HOCHTENE IO TeMe «XHUMHUYECKUH KOHTPOIb
KayecTBa MPOJYKTOB MUTAHUSD (2 ILT.)

— Ta0NUIbl U TJIaKaThl Ha 3JEKTPOHHOM HOCHTENE MO TeMe «XUMHYECKH aHanu3 mpod
nmouBbI» (5 1mT.)

— TabJWIbl W TUIAKaThl Ha AJIEKTPOHHOM HocuTene mo Teme «lcciemoBanne OOBEKTOB
ouocdeps» (4 mit.)

— BuneopmnbMbl 1o Temam: «Harmsnnas xumus. Opranuueckas Xumus. benku wu
HYKJIEMHOBbIe KHCHOTB» (1 mr.), «Harmamgnas xwumusi. PacTBOpbl. DieKTponuTHYecKas
mucconumanus» (1 mr.), «Harnsanas xumus. XuMudeckoe mpou3BoaAcTBO. Mertamtyprusi» (1 mrT.),
«XuUMus AI€MEHTOB HeMeTaIToBy (1 mmIT.)

— CKJISIHKAa TeMHOe cTekJ10 250 M1 ¢ y3KUM ropyiom (5 mit.)

— crynka Ne 3 (100 mi) ¢ mectukom (8 1mT.)

— komb6a mepHast 1-250-2 (8 mT.)

— crakan H-1-100 (8 mrT.)

— crakan H-1-1250 (8 mir.)

— crakan H-1-600 (8 mT.)

— mwmHAp 3-50-2 (8 mrt.)

— mwmHAp 1-100-2 ¢ HocukoM (8 mT.)

— BopoHnka B-36-50 XC (8 mT.)

— BopoHka B-56-80 (8 mt.)

— 3aXHUM MPOOUPOYHBIi (8§ mIT.)

— crpuHioBka Ne 3A (8 mT.)

— npobupku [1X-1-14-120 (99 miT.)

— Habop (1aKOHOB € KPHIIKAMHU KaneIbHUIIaMu (5 mIT.)

— Habop 1o aekTponusy (1 mr.)

— nabopatopHsie roBenupHbie Becbl M-ER 122ACF (JR)

— konba mepnast 1-1000 (2 mit.)

— komb6a meprast 1-500 (2 mmit.)

— kosba KM-2-250-34-TC (6 mT.)
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— kosiba KM-2-100-34 (6 mT.)

— mnunetka 2-2-2-10 (10 mrT.)

— mnunetka 2-1-2-5 (2 mr.)

— mnunetka 2-1-2-1 ¢ npsmeiM rpaa. (2 mrT.)

— mmarens J-23-001 qist si3b1ka aeyxcroporHuit mpsimoid 200%12 mm (10 1T.)

— Oroperka 1-3-2-25-0,1 6e3 kpanuka (5 mrT.)

— BeCHI AeKTpoHHbIe JabopaTopubie Macca-K BK-300 (HIIB=300r, auckp=0,005r mnatd.
d-120mm BeTpo3ammTakpat (1 wmT.)

— Mmozens «Kpucrannuyeckas perierkay «AiMasy aeMoHcTpauronHas (1 m.)

— MuKposnabopaTopusi ansi xumudeckoro skcnepumenta (¢ IIIIIT, HaGopom kepaMuKku u
dapdopa (2 mr.)

— npubop it nonydenud razos [IIITNY 1.4.3. TIC (1 wr.)

— 1a00paTOPHBIA KOMIUIEKT JIJIsl HAYaJIbHOTO O0YYEeHHS 10 XUMUH (2 IIT.)

— HaboOp MOCyAbl W TPHUHAUICKHOCTEH M3 MOJUMEPHBIX MATEPHAJIOB JJS MPOBEICHHS
n1abopaTopHbIX paboT mo xumun (MukponadopaTopust Ha 2 —x yJanguxcs) (2 mr.)

— Habop aTOMOB JJ1s1 cOCTaBJIeHHs Mozenel moneky (1 mrt.)

— HAOOp pEeaKTHUBOB ISl MPOBEACHUS YYCHHYECKOTO OHKCIEPUMEHTAa 10 XHUMHHA B
COOTBETCTBUU C TEMAaTUKOH nporpammsl (1 mr.)

— crymnka c nectom kepamuyeckue (D=80mm) (6 mT.)

— CTYyIKa C 1ecToM crekisHHas (1 mr.)

— CTakaH MEPHBIA CTeKISTHHBIA 150Mi1 (7 1mT.)

— TpoOUpKHU cTeKIIsTHHbIE (78 1mIT.)

— komb6a mepHast 1-50 (15 mt.)

— komb6a meprast 1-100-2 (23 mmr.)

— kosiba mepHas 1-200 (15 mT.)

— kosiba mepHas 1-1000 (2 mT.)

— konbOa koundeckas KM-2-250-34TC (6 mT.)

— kon0a konndeckas KM-2-100-34 (6 mir.)

— Oroperka 1-3-2-25-0,1 6/kp (4 miT.)

— nunetka [1C 2-2-2-10 (5 mwrt.)

— numnetka 2-2-2-10 (3 mr.)

— numnetka 2-1-2-5 ¢ npsm. rpag. (1531) (5 mr.)

— nunertka 2-1-2-2 ¢ nped.rpax. (5 mr.)

— nunetka 2-1-2-1 ¢ npeit.rpaa. (912) (5 mr.)

— numnerka Mopa 2-2-2 (15 mT.)

— mmretka Mopa 2-2-10 (15 mr.)

— mmuretka [1C 2-2-2-25 (14 mrT.)

— LIMIUHAP MepHbIi 25 M (r1act. noact) (20 mr.)

— mwmHAp 3-50-2 (5 mrt.)

— mamaHap 3-100-2 ¢ men (5 mT.)

— Oropetka 1-3-2-500,1 6/kp. (5 mrT.)

— Oropetka 1-1-2-25-0,1 ¢ xp. (4 mwt.)

— Oropetka 1-3-2-25 6/kp (4 wrt.)

— BopoHka B -36-50 XC 5 mr.)

— CKJISIHKA JUIS PEaKTUBOB C y3KOM ropinouHoit (125 mi, Temuoe ctexio) (10 mt.)

— CKJISIHKA JUIS PEaKTUBOB C y3KOM ropinoBuHoit (250 mut, Temuoe ctexio) (10 mt.)

— CKJISTHKA JIJISl PEaKTUBOB C IMTUPOKOM ropioBuHOM (250 M1, cBeTioe crekiio) (10 mrT.)

— OyThUIKa y3KOTOpIIast, rpaayupoanHas — 50 mu, /3T, LAMAPLAST (10 mt.)

— OyThUIKa KBaJipaTHas TpaJayupoBaHHas, ¢ 3aBuHUYMBatomelics kpoimkoi, [IDH — 100 mn
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(10 mt.); 6yTeiKa BB -1-1000 ¢ kpsimkoit 1000mi (3 mT.)

— neHTtpudyra madoparopHas «kKARMED» 80-2 (1 mt.)

— cnpunnoBka miactuzonbHas [IBX UCIIL. «by» (b-0) (5 mrT.)

— oanektpuueckas miauTka (1 mr.); mratus 1adoparopHsiit a/gpponTt. padot, LLIDP (4 mr.)

— OYKHM 3alIUTHBIE (2 1IT.)

— nHabop no snexrposusy (1 mrT.)

— Ttabnuua «Psg aktuBHOCTH MeTa/uIoB (1 1IT.)

— Ttabnuua Menneneesa (1 mr.)

— anTeyka Jjs okazaHus nepBoit momomu (1 mr.)

— cBuHen (2) azotHokucasii XY (¢. 1 kr) (1 mT.)

— #abop Nel C «Kucmots» (1 mT.)

— #Habop Ne3 BC «Illemoumn» (1 mt.)

— Habop Ne6 C «Opranunueckue BemectBay (J1adbopantckast) (1 mr.)

— nHabop Ne7 C «MunepanbHbie ynooperus» (madopantckas) (1 mir.)

— Habop Nell C «Conu u1st ieMOHCTpalu onbIToBy (1abopantckas) (1 mirt.)

— Habop Nel2 BC «Heopranuueckue BeuiectBa» (1adopanrtckas) (1 mr.)

— Habop Ne22 BC «MumukaTops» (Jlabopantckas) (1 mr.)

— Habop AJIs1 MOACIUPOBAHUS MOJIEKYJI OPraHUueCcKuX coequHeHuu (1 mr.)

— Habop AJs MOJIEIMPOBAHUS MOJIEKYJl HEOPTaHUYECKUX coeMHeHnH (1 mit.)

— mnpombiBaika 250 m (1 mr

B mnporecce ocBoeHuss mporpaMMbl y4eOHOW TUCIHUIUIMHBI «XUMHUS» CTYICHTHl HMEIOT
BO3MOXXHOCTh JOCTYMa K JJIGKTPOHHBIM Y4eOHBIM MaTepuaiaM I0 XHMHH, HMEIOIMIUMCS B
CBOOOJHOM JocTyne B ceTd VHTepHeT (2JIEKTpOHHBIM KHHTaM,  [pakTHKyMaMm,  TecTawm,
Marepuaiam EI'D u ap.).

TexHnuyeckue cpeacTsa 00y4eHus:

— HOYTOYK C nuieH3uoHHbM [10 — 1 mT;

— TeneBu3op (3kpaH) — 1 mrT.

3.2. UupopMannoHHOe o0ecnedeHne peajn3anuu NporpaMmbl

Jnst peanmzanuu  mporpaMmbl  OuOnuoteuHbii Goun MHCTHUTYyTa HMeeT medyaTHble U
ANIEKTPOHHBIE O0pa3zoBaTeldbHble W HH(POPMALMOHHBIE pPECYpChl, PEKOMEHJIOBAHHBIE IS
HCIIOJIb30BaHuUs B 00pa30BaTeIbHOM IPOLIECCE, HE CTaplle MATH JIET C MOMEHTA U3/1aHusl.

3.2.1. OcHOBHBbIE HCTOYHHUKH

1. Audunorenosa, WU. B. Xumus:  y4eOHMK M TMPaKTHUKYM JJIs  CPEIHEro
npodeccrnonanbHoro oopazoBanms / . B. Aupunorenona, A. B. badkos, B. A. [Tonkos. — 2-¢ u3 .,
ucnp. U jgom. — MockBa: UzmatensctBo FOpaiir, 2024. — 291 c. — (IlpodeccuonansHoe
obpazoBanme). — ISBN 978-5-534-11719-6. — Tekcr: osnexkrpoHHbd // OOpa3oBarenbHas
miatdopma IOpaiit [caiir]. — URL: https://urait.ru/bcode/444870

2. 'abpuensn, O.C. Xummsa. 11 xmacc: yueOHHMK ans oOmieoOpa3oBaT. OpraHM3alU:
6azoBeiii ypoerb / O.C. TI'abpuensu, W.I'. OcrpoymoB, C.A. CnamkoB. — 2-¢ m3a. — M.:
ITpocemenue, 2020. — 127 c.: ui.

3. T'abpmensn, O. C. Xumus. 10-i xmacc. ba3osenii yposenb: yuebnuk / O. C. ['abpuensH,
. T'. Octpoymos, C. A. Cnaakos. — 6-e u3a., crep. — Mocksa: [Ipocsemienue, 2024. — 128 c.: wi. —
ISBN 978-5-09-112176-6. - TexcrT: AIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2157258

4, Tabpuensn, O. C. Xumus. 11 knacc (6a3oBbiii ypoBeHs): yueOHuk / O. C. ['abpuensn. —
9-¢ u3n., crepeorunnoe — Mocksa: M3znarensctBo "[Ipocsemenue”, 2022. — 227 ¢. — ISBN 978-5-
09-101658-1. — Tekcr: anexkrpounsiii. — URL: https://znanium.ru/catalog/product/2090100

5. I'muaka H. JI. OGmas xumusi: ydue6Hoe mocobue / ['munka H. JI. — Mocksa: KuoPyc,
2023. — 752 c.
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https://urait.ru/bcode/
https://znanium.ru/catalog/product/2157258

6. I'muuka, H. JI. OOmas xumus B 2 T. Tom 1: yueOHUK 11t cpeHero mpodeCCHOHATBHOTO
obpazosanwus / H. JI. I'nunka; mox penakiueit B. A. [TonkoBa, A. B. babkosa. — 20-e uzn., nmepepao.
u jgomn. — Mocksa: UznarensctBo FOpaiit, 2023. — 349 c¢. — (Ilpodeccuonansuoe o0pa3oBanue). —
ISBN 978-5-9916-9672-2. — Tekcr: anekTponnblii // ObpazoBarenbHas miatdopma FOpait [cait].
— URL: https://urait.ru/bcode/512151

7. I'munaka, H. JI. OOmas xumus B 2 T. Tom 2: yueOnuk mais By3oB / H. JI. 'munka; mox
penakmueit B. A. ITonkoBa, A. B. babkosa. — 20-e u3z., mepepad. u gom. — Mocksa: M3naTenscTBo
Opaiit, 2023. — 379 c. — (Beicmiee oOpazoBanue). — ISBN 978-5-9916-9355-4. — Tekcr:
anieKTpoHHbIHN // OOpa3zoBarenbHas wiardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/512503

8. I'munka, H. JI. OOmas xumus. 3a1auu U yOpaKHEHHUS: y4eOHO-TIPAKTHUYECKOE TTocoOne
TSt cpeqHero npodeccnonansaoro oopazosanus / H. JI. ['munka ; mox penakiueit B. A. Tlonkosa,
A. B. babkoBa. — 14-¢ wm3a. — MockBa: WzmarenscTtBo IOpaiit, 2023. — 236 c. -
(ITpodeccronansuoe obpazoBanue). — ISBN 978-5-534-09475-6. — TekcT: 37€KTpOHHBINA //
Oo6pasoBarenbHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512152

Zaiines, O. C. Xumus. JlabopaTopHbIi IPaKTUKYM U COOPHHK 3a1a4: yueOHOe mocoOue s
cpennero npodeccuonansHoro obpazosanusa / O. C. 3aiineB. — MockBa: WUznatensctBo FOpaiit,
2023. — 202 c. —(ITpodeccuonamsuoe obpazoBanme). — ISBN 978-5-9916-8746-1. — Tekcr:
asieKTpoHHbIH // ObpasoBatesbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513541

10. MaptbinoBa, T. B. Xumus. Yriayonenusiii yposenb. 10—11 kmaccbl: yueOHUK AJist
cpenuero oduiero oopazosanus / T. B. MapteinoBa, 1. B. ApramonoBa, E. b. 'ogyHoB; o oOrieit
penakmueii T. B. MapTeiHOBOM. — 2-¢ U31., ucnp. u jnom. — Mocksa: M3narensctBo FOpaiir, 2024. —
352 c. — (ObmeoOpazoBarenbublii 1uki). — ISBN 978-5-534-16227-1. — TekcT: >neKTPOHHBIN //
OopazoBarenbHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/544793

11. Huxonsckuii, A. b. Xumus: yaeOHHUK U MPAKTHKYM JJISi CPEAHETO MPO(ECCHOHATEHOTO
obOpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3n., nepepalb. u jomn. — Mocksa:
WznatenserBo HOpaiit, 2023. — 507 c. — (IIpodeccnonansuoe obpazosanme). — ISBN 978-5-534-
01209-5. — Tekcr: snexktpoHHbl // OOpa3oBarenbHas miatgopma FOpait [caiir]. — URL:
https://urait.ru/bcode/513537

12. Xumus: ydeOHMK A cpefHero npodeccuoHaabHoro odpasoBanus / FO. A. Jlebenes,
I'. H. ®anees, A. M. IN'ony6es, B. H. [llamosain ; mox obmieii penaknueii I'. H. @aneesa. — 2-e u3m.,
nepepadb. u jom. — Mocksa: M3znarensctBo [Opaiir, 2023.— 431 c.— (IIpodeccronansHoe
obpazoBanme). — ISBN 978-5-9916-7723-3. — Tekct: osnektpoHHbi // OOpa3zoBarenbHas
maropma FOpaiit [caitr]. — URL: https://urait.ru/bcode/513073

3.2.2. JlonoJTHUTEIbHbIE€ HCTOYHUKHU

13. Xumus. 3agayHuk: yuebHoe mocoOue i cpeiHero mpoeccHoHaIbHOr0 00pa3oBaHUs
/ YO. A. Jlebenes [u ap.]; mox obmieit penakiueit I'. H. daneeBa. — Mocksa: M3natensctBo FOpaiiT,
2023. — 236 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-9916-7786-8. — Tekcr:
snekTpoHHbIH // O6pa3zoBarenbHas mwiardopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/513091

14. Tapumn, A. II. Xwumuueckue Tepmunbl. CioBapb: ydeOHOe mocoOue ans BY30B /
A. I1. Tapumin, B. B. MopkoBkuH. — 2-¢ u3., uctp. u aon. — Mocksa: M3garensctBo IOpaiit, 2023.
— 452 c. — (Beicuiee oOpaszoBanme). — ISBN 978-5-534-04639-7. — TekcT: 37€KTpOHHBIA //
O6pasoBarenbHas iathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/514975

15. Onmneitnukos, H. H. Xumuns. AnropuTmsl pemieHus 3aiad ¥ TecThl: ydyeOHoe mocobue
Ut cpenHero npodeccuonansHoro oopaszoBanus / H. H. Oneitaukos, I'. I1. MypaBseBa. — 3-e u3n.,
ucnp. u jgon. — Mocksa: WsnatensctBo FOpaiit, 2023. — 249 c. — (IIpodeccuonansHoe
obpaszoBanme). — ISBN 978-5-9916-9665-4. — Texkct: osnexktponHblii // OOpa3oBaTenbHas
wiatdopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/513860

16. Pocun, M. B. Xumwus. Y4eOHUK W 3aJa4HUK: JUISI CPEIAHETO MPOQECCHOHATHHOTO
obpazoBanus / . B. Pocun, JI. JI. Tomuna, C. H. ConoBseB. — MockBa: M3narensctBo FOpaiiT,
2023. — 420 c¢. — (Ilpodeccuonansuoe obOpazomanue). — ISBN 978-5-9916-6011-2. — Tekcr:
aneKTpoHHBIH // OOpa3oBarenbHas mwiardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512022
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3.2.3 UnTepHeT-pecypcehI:

17. Omummnuana «Ilokopu Bopo6seBsl ropei». — URL: www. pvg. mk. ru

18. OOpa3zoBarenbHbIi CalT Is MKOJIBHUKOB «Xumusi». — URL: www. hemi. wallst

19. O6pasoBarenbHblii caiiT ms mkoapbHUKOB . — URL: www. alximikov

20. DnekrponHas oubnmnoreka o xumuu. — URL:  www. chem. msu. ru

21. WnrepHer-uznanue misa yaureneid «EcrectBennbie Haykny. — URL: www. enauki. ru

22. Meroauueckas rasera «IlepBoe centsops». — URL: www. 1september. ru

23. XKypuan «Xumus B mkosae». — URL: www. hvsh. ru

24. Kypnan «Xumus u xu3nb». — URL: www. hij. ru

25. DieKTpOHHBIN )ypHaT « XuMHKH 1 xuMus». — URL: www. chemistry-chemists. com

26. HayyHOo-mOmyJsIpHBIA TNPOEKT «DJIIeMEHTHl Oonblmold Hayku» (pu3uKa, XuMus,
MaTeMaThKa, aCTPOHOMHS, HayKH O XU3HHU, Hayku o 3emiie). HOBOCTHM Hayku, KHWUTH, Hay4HO-
HOIYJISIPHBIE CTaThH, JIGKLIIUH, SHIIUKJIOTICTUH.

27. Caiit HayuHO-momyisipHoro xypHana «[lorenumam» . — URL: http://gotourl.ru/4783
(http://potential.org.ru/)

28. CaliT  Hay4yHO-IOMYJISpHOro  XypHana  «Xumua u  xm3Hb». —  URL:
http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

29. OtkpbITas 2JEKTpoHHAss OuOnHoTeKka xumudeckoro moprana «Chemnet», comepkut
yueOHbIe U WH()OPMANMOHHBIC MaTepUasbl JUIS IIKOJIHHUKOB M y4HWTeNeH. B Hell MOXKHO HalTh
yu4eOHUKU 10 OOIIEH U HEeOPraHMYECKON XUMUU, OPraHUYECKOW XUMUHU, MYJIbTHMeInaMaTeprabl,
a TakkKe 33/1a4M XUMHUYECKUX OJUMIIMA]] C PEUICHUSIMH, 33Ja4l BCTYNUTEIBHBIX 3K3aMEHOB IS
abutypuenroB. — URL: http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

30. Muadopmanmonnele  Marepuasibl 00  oymMmuangax:  MOCKOBCKOH  TOPOJICKOM,
Bcepoccuiickoii, MenneneeBckoid, MexaynapoaHoil. IlpuBeneHsl 3aiauum TEOPETUYECKUX U
HKCIIEPUMEHTAJIbHBIX TYPOB, MOAPOOHBIE pelIeHUs], CIUCKU U Qororpaduu nodeaureneit. — URL:
http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

31. Cucrema JUCTAaHIIMOHHOTO OOYYCHHs, HampaBJIeHHAs B TIEPBYIO oOuYepenb Ha
HOJTrOTOBKY K OJMMIIMAJaM BCEX YPOBHEH — OT MIKOJBHBIX 10 MexayHapoaHoi. CalT comaepKut
OTPOMHOE KOJIMYECTBO 3aj1ad, CTPYNIIMPOBAHHBIX KaK IO TeMaM, Tak U 1o onumnuagam. [lo Bcem
OCHOBHBIM pa3jielaM XUMHUH NPUBEIEH TEOPETUUECKUI MaTeprall U pa300paHbl PEIIeHUs] TUIIOBBIX
3agad. — URL: http://gotourl.ru/4789 (http://www.nanometer.ru/)

32. Ilopran mo HaHoTexHoJOrHsM. OCHOBHas 1LeJb — pa3BUTHE 0Opa3oBaHMA B 00JacTH
HAaHOTEXHOJIOTM W TIOATOTOBKAa K WHTEpHET-OJIMMIHMane 1o HaHoTtexHomorusiM. — URL:
http://gotourl.ru/4790 (http://webelements.com/)

33. Hapéxnas cnpaBouHas MHQOpMAIUS O XUMHUYECKHX IJIEMEHTaX M WX CBOWCTBax (Ha
anriuiickom si3eike) . — URL: http://gotourl.ru/4792 (http://periodictable.ru/)

34. PyccKos3BIYHBIA  CaUT O  CBOWMCTBaX  XUMHYECKHX djiemeHtoB. — URL:
http://gotourl.ru/7180 (https://www.lektorium.tv)

35. Hexommepueckuit caliT OHJAH-00pa30BaHUs, COAEPKAT MHOTO HHTEPECHBIX
00pa30oBaTeNbHBIX KYpCOB M BHUICOJNEKUMH JUIS IIKOJIBHUKOB, CTYAEHTOB M yuuteneil. Ectb
HEeCcKoJIbKO KypcoB o xumun. — URL: http://gotourl.ru/4800 (https://www.cas.org/)

36. Caiir Chemical AbstractService — cambplii aBTOPUTETHBII B MHpE XHUMHUHU
uH(OPMAIIMOHHBIN HHTEPHET-pecypc (caiT miatHeii) . — URL: http://www.organic-chemistry.org/

37. Tlopran mo opraHu4ecKol XuMHuX Ha aHrimiickoM s3bike. — URL: http://www.xumuk.ru

38. CallT 0 XWMHUM: KJIacCHYECKHE YUYEOHWKH, CIPABOYHUKH, SHIMKIONCINH, ITOHUCK
OpPraHMYeCKUX W HEOPraHWYeCKMX peakIHif, cocTaBlieHHe ypaBHeHMH peakuuil. — URL:
http://orgchemlab.com/
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4.

KOHTPOJIb n

OIIEHKA

OBIIEOBPA30BATEJIBHOM JUCHUILINHBI

PE3YJIbTATOB

OCBOEHMUA

KoHTpouib 1 OlIEHKA pe3yabTaTOB O0Y4EHHsI OCYILIECTBIIETCS MPENoiaBaTeIeM B IIPOLecce

NPOBEICHUS MPAKTUYECKUX 3aHATHI U JTa0OpaTOpHBIX paboT, TECTUPOBAHUS, a TAK)KE BHITOJTHEHHS

0o0y4armuMUCs MHAWBUIYAJIBHBIX 3aJaHUM, IPOEKTOB, HccienoBaHui. PesynpTaThl oOyueHuUs

OnpeacCiIsIr0T, 4TO 06yqaloumecs1 AOJDKHBI 3HATh, IOHUMATb U ACMOHCTPHUPOBATH IO 3aBCPUICHUUN

HU3y4YCHUA NUCHUIIIIMHBI.

Jis GpopmMupoBaHus, KOHTPOJIS U OLIEHKH PE3yJIbTaTOB OCBOCHHS y4EOHOM AMCHUIUIHHBI
UCIIONIB3YETCSI CUCTEMa OLEHOYHBIX MEPOIPUITHI, MpeacTaBisionias co00il KOMIUIEKC Y4eOHBIX

MEpPOMPUSITHIA, COTTITACOBAHHBIX C pe3y/bTaTaMu 00y4deHus u chopMmynupoBaHHbIX ¢ yaetomM OI'OC
COO (mpeametnsbie pe3ynabrarsl o aucuurmuae) u GI'OC CIIO.

Tuns! oeHOYHBIX

Ne OK Mopnyas/Pasnen/Tema | Pesyabrar 00y4eHus .
MeponpusiTHii
| OcHoBHOE co/lep:KaHue
1 ®opmyMpoBaTh 0a30BbIe
Paspnen 1. OcHoBBI PMyHp
MOHSITUS U 3aKOHBI
CTPOEHHUS BellecTBa
XUMUH
1.1 |OK 01 CrpoeHue aToMOB CocTaBisTh XUMHUYECKHE Texkyuuii KOHTPOJIb:

XUMHUYECKUX
3JIEMEHTOB M IPUPOIA
XUMHUYECKOH CBSI3U

(hopMyIIBI COeMHEHHI B
COOTBETCTBHUU CO CTETICHBIO
OKHCJICHUSI XUMHUYECKUX
3JIEMEHTOB, UCXOS U3
BAJIGHTHOCTH U
31EKTPOOTPULIATEIBHOCTH

1. Tect «Ctpoenne aToMOB
XUMUYECKHUX DJIEMEHTOB U
NpUPOJA XUMUYECKOMN
CBSA3U».

2. 3agauu Ha COCTaBJICHUE
XUMHYECKHUX (HOopMYyIT
JIBYXaTOMHBIX COETUHEHUN
(okcu10B, Cynb(PHIOB,
TUAPUJIOB U T.11.).

3. 3amagus Ha
MCIIOJIb30BAaHUE XUMUYECKOU
CHUMBOJIMKH U Ha3BaHUU
COEMHEHUH 110
HOMEHKJIAType
MEXIYHAPOJAHOTO COI03a
TEOPETUYECKOUN 1
MPUKIATHOW XUMUHU U
TPUBHUAILHBIX Ha3BAHUM JIJIS
COCTABJICHUS] XUMUYECKUX
(bopMyI IByXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
Cynb(hUI0B, THAPUIOB U
T.IL.) U IPYTUX
HEOPraHUYECKHUX
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OK

Monyas/Pa3nen/Tema

Pe3syabrar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusTHI

COEIUHEHUN OTAEIbHBIX
KJIaCCOB

IIpome:xxyTouHast

aTrecTanms:
HuddepennmpoBaHHbIf
3auer

1.2

OK 01
OK 02

[Tepuonuueckuii 3aKoH
u tabmuma J[. 1.
Menneneesa

XapakTepu30BaTh
XUMHUYECKHE JIEMEHTHI B
COOTBETCTBHUH C MX
I0JIO)KEHUEM B
IIEPUOINYECKON CHCTEME
XUMHNYCCKHUX 3JICMCHTOB
J.N. MenneneeBa

Tekymuii KOHTPOJIb:
1. Tect «Metamnmueckue /

HEeMeTaIJIndecKe CBOMCTBA,
3JIEKTPOOTPUIIATEIHHOCTD U
CPOJCTBO K 3JIEKTPOHY
XUMHYECKHX 3JIEMEHTOB B
COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
IIOJIOKCHUEM B
IIEPUOIUYECKON CUCTEME
XHMUYECKHX DJIEMECHTOB
J.1. MenneneeBa.

2. IlpakTrueckue 3agaHus
Ha YCTAHOBJICHUE CBSI3U
MEXAYy CTPOCHHEM aTOMOB
XHUMUYECKHUX DJIEMEHTOB U
MEePUOIUYECKUM
N3MEHEHHEM CBOMCTB
XHUMUYECKHX DJIEMCHTOB U
UX COeIUHEHUN B
COOTBETCTBUH C
MOJIOKCHUEM
[Iepuonnueckoii cucreme.
3. IlpakTuko-
OPUEHTHPOBAHHBIE
TEOPETHUECKHE 3aJaHus Ha
XapaKTepU3aInIo
XHUMUYECKHX DJIEMEHTOB:
«Merammdeckue /
HEMETAININYCCKUE CBOIMCTRBA,
3JEKTPOOTPULIATENBHOCTD U
CPOJICTBO K AJIEKTPOHY
XHMUYCCKHUX DJICMCHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
ITOJIOKEHHUEM B
MEPUOIUYECKON CUCTEME
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OK

Monyas/Pa3nen/Tema

Pe3syabrar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusTHI

XUMHUYECKHUX DIIEMEHTOB
J.1. MenneneeBa»

IIpome:xxyTouHast

aTrecTanms:
HuddepennmpoBaHHbIf
3auer

Pazpea 2.
XruMUYeCKHue peakiunu

XapakTepu3oBaTh THIIbI
XHUMHYECKUX peaKkuui

KonTpoasnas pabora
«CTpoeHne BemecTsa u
XHMHYECKHEe peaKIun»

2.1

OK 01
OK 04

Tunel XUMHUECKUX
peakuuii

CocCTaBJIATh peaKkiuu
COCITMHEHUS, PA3IOKEHUS,
oOMeHa, 3aMeIlCHu,
OKHCIIMTEIHHO-
BOCCTAHOBUTCIBbHBIC
peakuuu

Tekymuii KOHTPOJIb:
1. 3amaun Ha cocTaBiieHUE

YpPaBHEHUM pEaKIUM:

— COEMHEHHS], 3aMEeIlEeHUS,
pas3ioxeHus, 0OMeHa;

— OKHCIIUTENbHO-
BOCCTaHOBUTEIIbHBIX
pEaKLHUii C UCIIOJIH30BAHUEM
METO0/1a AJIEKTPOHHOTO
OanaHca.

2. 3agaun Ha pacyeT MacChl
BEIIIeCTBA UIIN 00bEMa
ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIECTBA,
Macce Uil 00bEMY OJTHOTO
U3 YYaCTBYIOIIUX B PEAKIUU
BEIIECTB; PACUETHI

Macchl (00bEMa, KOJIMUeCTBa
BEII[ECTBA) MIPOYKTOB
peaKInu, eciii OJHO U3
BEIIECTB UMEET MTPUMECHU

IIpome:xxyTounas

aTTecTalus:
HuddeperurpoBaHHbII
3a4er

2.2

DNeKTpoNIuTHYECKast
TUCCOIHAIIAA U
HOHHBIA 0OMEH

CocTaBnaTh ypaBHEHUs
XUMHYECKHUX PEaKIHH
HOHHOTO OOMeEHa ¢
y4acTHEM HEOPraHUIECKUX
BEIIIECTB

Tekymuii KOHTPOJIb:
1. 3amaHus Ha cOCTaBICHUE

MOJIEKYJIIPHBIX U MOHHBIX
peaKkiuil ¢ yyacTueM
KHCJIOT, OCHOBAaHUM U COJICH,
YCTaHOBJICHUE U3MEHEHHUS
KHCJIOTHOCTH CPEIbl

2. JJabopaTtopHnas pabota
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Tunsl oeHOYHBIX

Ne OK Monyas/Pa3nen/Tema Pe3syabrar 00y4yeHus .
MeponpusiTHi
"TUMbl XUMHUYECKUX
peakiuii”
IIpome:xxyTouHast
aTrecTanms:
HuddepennmpoBaHHbIf
3auer
3 Paspnen 3. Crpoenue u |UcciaenoBars crpoeHue u |KonTposabHast pabora
CBOliCTBa CBOMCTBA «CBoiicTBa
HEOPraHu4ecKHuX HEOPraHu4eCKHX HEOPraHu4eCKHX
BellleCTB BellleCTB BellleCTB)»
3.1 [OK 01 Knaccudukanus, Knaccudumnuponars Texyummii KOHTPOJIb:

HOMEHKJIaTypa "
CTpoeHue
HEOPTraHUYECKUX
BEIIECTB

HEOPraHUYeCKUE BEICCTBA
B COOTBETCTBHUU C UX
CTPOCHUEM

1. Tect «Homenknarypa u
Ha3BaHUE HEOPTaHUYECKUX
BELLECTB UCXO/I U3 UX
XUMHYECKON (HOpMYIbI UITN
COCTaBJICHHE XUMHYECKOU
bopMyIbl HCX0s U3
Ha3BaHUS BEILECTBA 110
MEXKTYHapOAHON WIIN
TPUBUAJIBHON
HOMEHKJIAType».

2. 3agauu Ha pacyet
MacCcOBOM J0JH (Macchl)
XUMHUYECKOTO 3JI€MEHTA
(coenuHeHus1) B MOJIEKYJIE
(cmecn).

3. lIpakTrueckue 3amanus
1o KJiaccuduKaIm,
HOMEHKJIAType U
XUMHYECKUM (hopmynam
HEOPTaHUYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB.

4. ITpakTyeckue 3aaHus
Ha OIpe/ieJIeHHe
XUMHUYECKON aKTUBHOCTH
BEIIECTB B 3aBUCUMOCTHU
BUJIa XUMHUYECKOU CBSI3H U
THUIIA KPUCTAIUIMYECKOMN
peleTKH

IIpomeskyTouHas

aTTecTalus:
JuddeperunrpoBaHHbIi
3a4er
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OK

Monyas/Pa3nen/Tema

Pe3syabrar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusTHI

3.2

OK 01
OK 02

DOU3NKO-XUMHYECKIE
CBOMCTBaA
HEOPraHUYECKUX
BCIIIECTB

VYcraHaBiuBaTh
3aBUCUMOCTb (PU3UKO-
XUMHYECKHUX CBOMCTB
HEOPraHUYECKUX BEILECTB
OT CTPOEHUS aTOMOB U
MOJIEKYJI, @ TAK)KE TUIIA
KPUCTAIUIMYECKON PELIETKH

Texkyuuii KOHTPOJIb:
1. Tect «OcobennoCTH

XUMHYSCKHUX CBONCTB
OKCHJIOB, KHCIIOT,
OCHOBaHHUH, aM(POTEPHBIX
TUAPOKCUIOB U COJIEWM.

2. 3amaHus Ha COCTaBJIEHUE
YpaBHEHUN XUMHUUYECKUX
pEeaKLHii C ydacTueM
MIPOCTBIX U CIOMKHBIX
HEOPTraHUYECKHUX BEIECTB:
OKCHJIOB METAJIJIOB,
HEMETAJIIOB U aM(OTEPHBIX
9JICMCHTOB;
HEOPraHWYECKUX KUCIIOT,
OCHOBaHHUH U aM(pOTEPHBIX
TUJIPOKCHUJIOB,
HEOPraHUYECKUX COJICH,
XapaKTEePUIYIOIIUX UX
CBOICTBA U CIIOCOOBI
MOJTYYCHHUSI.

3. IIpakTuko-
OPUEHTHPOBAHHbIE
TEOPETHUECKHE 3aJaHUsI Ha
CBOMCTBA U MOJIyYEHUE
HEOPTraHWYECKUX BEIIECTB

IIpomexyTouHas

aTTecTalus:
HuddeperunrpoBaHHbIi
3a4er

3.3

OK 01
OK 02
OK 04

WNnentuduxarus
HEOPTaHHYECKUX
BEIECTB

Hccnenosatb
KAQUCCTBCHHBIC peaKHI/II/I
HGOpI‘aHI/IquKI/IX BCIIICCTB

Tekymuii KOHTPOJIb:
1. IIpakTHko-

OpPUEHTUPOBAHHBIC 3aJaHUS
10 COCTaBJICHHIO
XUMHYECKHUX PEaKIHii C
y4aCTUEM HEOPTraHUIECKUX
BEIIECTB, NCIOJIb3YEMBIX
JUTSL UX WICHTU(DUKAIIHH.
2.JIaboparopnas paboTa:
“Unentuduxarns
HEOPTraHWYECKUX BEIIECTB”

IIpomeskyTouHas
arrecraums:
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OK

Monyas/Pa3nen/Tema

Pe3syabrar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusTHI

JuddepeHnnpoBaHHbIT
3a4er

Pasnen 4. Ctpoenue u
CBOliCTBa
OpraHnyecKux
BellecTB

HccaenoBarb cTpoeHue u
CBOMCTBA OPraHUYeCKUX
BelllecTB

KonrpoJabsHas padora
«CTpoeHue u cBOMCTBA
OpPraHu4YecKNX BellecTB

4.1

OK 01

Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHUYECKUX BEIICCTB

Knaccudunuposars
OpraHMYecKUe BEIIecTBa B
COOTBETCTBHUH C UX
CTPOEHHEM

Tekymuii KOHTPOJIb:
1. 3agaHus Ha COCTABIICHUE

Ha3BaHUM OPraHUYECKUX
COEMHEHUH 10
TPUBHAIBHOW WA
MEXKYHapOAHOU
CHUCTEMAaTUYECKON
HOMEHKJIaType.

2. 3agaHus HAa COCTABIICHHE
MOJIHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYyII
OpPTraHUYECKUX BEIIECTB
OT/IETTbHBIX KJIACCOB.

3. 3agauu Ha onpeneaeHue
npocreiiient GopmMyIbl
OpraHUYECKON MOJIEKYJIbI,
UCXO/I U3 DJIEMEHTHOTO
cocrasa (B %)

IIpome:xxyTounast

aTTecTamms:
HudbdepennmpoBanHbIi
3a4er

4.2

OK 01
OK 02
OK 04

CBoiicTBa
OpraHNYeCKHUX
COCTMHCHUH_

VcranaBiuBarth
3aBUCHUMOCTH (PU3UKO-
XUMHYECKHX CBOMCTB
OpPraHUYECKUX BEIIECTB OT
CTPOEHUS MOJIEKYII

Texkymuii KOHTPOJIb:
1. 3amanust Ha COCTaBICHUE

YpaBHEHUN XUMUYECKUX
peaKLHnii C yyacTUEM
OPraHUYEeCKHUX BEMIECTB HA
OCHOBaHHH MX COCTaBa U
CTPOEHHUHA.

2. 3amaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX
peakuui,
WUTIOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA C
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OK

Monyas/Pa3nen/Tema

Pe3syabrar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusTHI

Y4€TOM MEXaHU3MOB
POTEKaHUs JaHHbBIX
pEaKIU U TeHETUYECKOM
CBSI3M OpPraHUYECKHUX
BEIIECTB Pa3HbIX KIJIACCOB.
3. PacueTrHble 3a1a4u 110
YPaBHEHUSIM PEaKLMi C
y4acTHEM OPTaHHYECKUX
BEIIECTB.

4. JIaboparopHas paboTa
“IIpeBpatieHus
OpPTaHMYECKUX BEIIECTB MPU
HarpeBaHuu"

IIpomesxkyTounas

aTTecTalus:
JuddepeHnnpoBaHHBIT
3a4er

4.3

OK 01
OK 02
OK 04

Wnentuduxanus
OpPTaHUYECKUX
BEILECTB, UX 3HAUECHHUE
Y IPUMCHEHUE B
OBITOBOM U
MIPOU3BOJICTBEHHOU
NEeITEIbHOCTH
yeJIoBEKa

HccnenoBath
Ka4EeCTBEHHBIE PEAKIINHI
OPraHNYEeCKUX COCTUHEHUHN
OT/AEJIbHBIX KJIaCCOB

Texkymmuii KOHTPOJIb:
1.IIpakTuko-

OpPUEHTHPOBAHHbIE 3a/1aHUS
10 COCTaBJICHUIO
XUMHUYECKHUX PeaKIuii ¢
y4acCTHEM OpPTaHUYECKUX
BEIIECTB, B T.U.
UCTIONTB3YEMBIX JUIS UX
uAeHTU(UKAIY B OBITY U
IPOMBIIIJIEHHOCTH.
2.JIaGopatopHas pabora:
“Unentuduxarms
OpPraHUYeCKUX COeIMHEHUN
OTJIENBbHBIX KJIACCOB”

IIpome:xyTouHast

aTTecTamms:
HuddepennmpoBanHbIi
3a4er

Pazpgen 5.
Kunernueckune n
TePMOAUHAMHUYECKUE
3aKOHOMEPHOCTH
NMPOTeKAHUS
XHUMHYECKHX peaKui

XapakTepu3zoBathb
BJIMSIHHE PA3JIHYHBIX
(axkTopoB Ha paBHOBecHe
U CKOPOCTb XMMHYECKHX
peakuuit

OK 01

CKOpOCTh XMMHUYECKUX

XapakTepu3oBaTh BIUSHUE

Texkyuuii KOHTPOJIb:
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Tunsl oeHOYHBIX

Ne OK Monyas/Pa3nen/Tema Pe3syabrar 00y4yeHus .
MepOoNnpUATHI
OK 02 peakuuil. XMMHUYECKOE |KOHLIEHTpaLuu [IpakTuko-
paBHOBeCHE pearupyromux BeUecCTB U |OpUEHTUPOBAHHBIE
TEMIIepaTypbl HA CKOPOCTh |TEOPETUYECKUE 3a1aHUs HA
XUMUYECKHUX peaKIi aHanu3 (pakTopoB,
XapakTepu30BaTh BIUSHUE |BIMAIOIIUX HA U3MEHEHHE
W3MEHEHHUS KOHLIEHTPALUU |CKOPOCTU XMMHUUYECKOMN
BELIECTB, peaKluu cpepl U |peakuuu. [IpakTuko-
TEMIIEPATypbl HA CMEIICHUE |OPUEHTUPOBAHHBIE 3a/1aHUs
XMMHUYECKOI0 PaBHOBECUSl |HA IPUMEHEHUE MPUHIUIIA
Jle-IllaTenbe miis
HaXO0’KJICHUs HallpaBJICHUS
CMEILEHUS PABHOBECHS
XUMHUYECKOH peakuu u
aHaJIu3 (PaKToOpoB,
BJIMSIIOLIMX HA CMELLEHUE
XUMHYECKOI'O PABHOBECHUS
IIpomesxkyTounas
aTrecTaums:
JuddepenunpoBaHHbIN
3a4er
6 HccnenoBatb nCTHHHBIE
Pa3nes 6. PacTBopbl  [pacTBOpBI ¢ 32aJaHHBIMU
XapaKTepUCTHKAMU
6.1 |OK 01 ITonsaTHe o pactBopax |Pa3inuyaTe UCTUHHBIE Texkymuii KOHTPOJIb:
OK 02 PacTBOPEI 1. 3apmaun Ha
IPUTOTOBJICHUE PACTBOPOB.
2. IlpakTuko-
OpUEHTUPOBAHHBIE
pacueTHbIE 3a/laHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMble B OBITOBOW U
IIPOU3BOJCTBEHHON
JeSITeIbHOCTH YeJIOBEKa
6.2 |[OK 01 Uccnenosanue cBoiictB |MccnenoBars husmko- JlaboparopHas paboTa
OK 04 pacTBOpPOB XMMHYECKHE CBOMCTBA “IIpuroToBneHue
HWCTHHHBIX pacTBOPOB pacTBOpoB”
IIpome:xyTouHast
aTTecTalys:
JuddeperurpoBaHHbII
3a4eT

IIpodeccnoHanbHO-OPUEHTUPOBAHHOE CO/lepPKaHNe (COMepP:KaHue PUKJIATHOTO

MO/1YJIfA)
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Tunsl oeHOYHBIX

Ne OK Monyas/Pa3nen/Tema Pe3syabrar 00y4yeHus .
MeponpusiTHi
7 Paznen 7. OuenuBarth nocjaeacTBHs |3amuTa Keica (¢ y4eToM
Xumus B ObITY H OBITOBOM U Oynyuen
NMPOU3BOJACTBEHHOM NMPOU3BOACTBEHHOM npogdeccuoHaIbLHOM
AeATeJIbHOCTH AesITeJIbHOCTH YeJIOBeKa |1eATeJbHOCTH)
YyeJI0BeKa (ORI (1%3 70107071
IKO0JIOTHYECKOM
0€e30MacHOCTH
OK 01 Xumus B ObITY U OuenuBath nocneAcTBus | Texkynuii KOHTPOJIb:
OK 02 MIPOU3BOJICTBEHHOM OBITOBOM U Keiic (¢ yueTom Oymymei
OK 04 NESTEIbHOCTH YEJIOBEKA |IIPOU3BOICTBEHHOM NpO(heCCHOHATBHON
OK 07 NEATEIbHOCTH YeJIOBeKa ¢ |[AEATENbHOCTH)

MMO3UIIUN DKOJIOTHYECKON
0e30macHOCTH

Bo3MoxHBIE TEMBI KEHCOB:
1. IloTennenue KauMara u
BBICBOOOK/ICHHE Ta30BbIX
TUAPATOB CO JIHA OKEaHa.
2. bBynymue martepuansl ajs
aBua-, MalIuHO- U
PUOOPOCTPOCHUS.

3. HoBble MaTepuansl AJis
COJTHEYHBIX OaTapeit.

4. JlekapcTBa Ha OCHOBE
pacTUTENBHBIX MIPENapaToB

IIpome:xxyTounast

aTTecTamms:
JuddepenurpoBaHHbIN
3a4er
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