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1. OBIIAS XAPAKTEPUCTUKA PABOYEW ITPOI'PAMMABI
OBIIEOEPA3OBATEJABHOM JUCHUILIUHBI « XUMUSI»

1.1. Ob6aacTb npuMeHeHus1 padoveil NPOrpaMmbl

OO6meoOpazoBaTenbHas AUCIUIUTHHA «XUMHUS» SBISETCS 00s3aTeIbHOM
4acThio  0011e00pa30BaTeIbHOTO LMKJIA 00pa3oBaTeIbHOW MpOTrpamMMbl B
cootrBeTcTBUM ¢ PI'OC CIIO mno cnenuansHoctu 35.02.12 Caodoso-napkosoe u
Janowagdmuoe Cmpoumenbcmeo peanudyeMol Ha 0a3e OCHOBHOTO OOIIETO
oOpazoBanms. JlucnurmimHa «XUMHUS» HM3ydaeTcss Ha TEpBOM Kypce B 1 u 2
cemectpe. [Iporpamma pazpaborana Ha ocHoBaHuu TpedboBanuit ®I'OC cpennero
o0riero oOpa3oBaHusl ¢ y4eTOM MPOo(ecCHOHATFHOW HApPaBIEHHOCTUIIONYYaeMOM
CHEIUATBHOCTH.

[Ipu ocBoenun crneuuanbHocTH  35.02.12  Cadogo-napkosoe  u
Janowagpmuoe cmpoumenbcmeoxumus nuydaercs B oobeme 176 gacos.

[IpodunbHas cocTaBisoNIas OTpakaeTcsi B TPEOOBAHUSAX K IOJTOTOBKE
0o0y4Yarommxcsi B 4acTH:

- o0meil cucTeMbl 3HAHWUW: aKTyaJbHBIE TPHUMEPHl HCIOJIb30BaHUS
XUMUYECKUX UICH U METOAO0B B PO(EeCCHOHATBLHOU IEATeTLHOCTH.

PabGouass mporpamMma y4eOHOUM AUCHUIUIUHBI MOXKET OBITh MCIOJIb30BAHAIPU
MOATOTOBKE TEXHUK.

1.2. eaun v muIaHUPyeMble Pe3yJbTaThl 0CBOCHMS JUCUUIJINHBI:
1.2.1. leam 1 3a5a4y JTUCIHUATIMHBI:

Conep:xanue  mnporpamMmbl  001Ie00pa30BATEIbHOM  JUCUHMUILJIMHBI
du3nka HANPABJIEHO HA IOCTHKEHHE CJIeYIOIIHNX Lesei:

- @OpMHUpPOBaHUE Y CTYACHTOB XMMHUYECKOW COCTABJISIOIIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpPA KaK OCHOBBI NPUHATHS PELICHWU B >KU3HEHHBIX U
ITPOU3BOACTBEHHBIX CUTYAIUSAX, OTBETCTBEHHOI'O MIOBEICHUS B IPUPOJIHOMN Cpee

OcBoenue kypca O/l «Xumus» mnpeanoJaraer peumieHde CJAeAyHLIUX
3aaa4:

1) chopmupoBaTh MOHUMAHHUE 3aKOHOMEPHOCTEH MPOTCKAHHS XMMHYCECKUX
MIPOLIECCOB U SIBIICHUM B OKPYXAIOIIEH Cpele, EJIOCTHOW HAYyYHOU KapTUHBI MUDA,
B3aUMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMECHHUS MPOBOAUTH PACUYCTHl MO XMMHUYSCKUM (QopMmyaaM Hu
YPaBHEHUSIM XUMHUYECKMX PEAKLIHM, IUIAHUPOBATH W  HHTEPHPETUPOBATH
pe3yJIbTaThl XUMHUYECKUX IKCIIEPUMEHTOB,

3) chopmMUpoOBaTH HABBIKM MPOBEACHHS XHMHUYECKHUX SKCIIEPUMEHTAIBHBIX



UCCJICTIOBAaHHIA C COOJTIOICHEM TTpaBuI 0€30MacHOTO OOpaIleHHs C BEIECTBAMH H
7a00paTOPHBIM 00OPYAOBAHUEM;

4) pa3BuUTh yYMEHUS  aHAIU3UPOBATh, OICHWBATh, NPOBEPIATH  HAa
JIOCTOBEpPHOCT, W 0000marh WH(POpPMAIMI0O XUMHUYECKOTO XapakTepa u3
Pa3INYHBIX UCTOYHUKOB;

5) chopmupoBaTh  yMeHHS ~ TPOTHO3UPOBATh  IOCIEACTBHS  CBOECH
NEATCIIBHOCTH W XHMHYECKUX MPHUPOJHBIX, OBITOBBIX M IPOU3BOJCTBECHHBIX
IIPOIIECCOB;

6) chopmupoBaTh MOHUMAHKUE 3HAYMMOCTH JOCTH)KCHUH XUMHUYECKON HAYKH
Y TEXHOJIOTUH /ISl Pa3BUTHS COIMATBHON M MPOU3BOJICTBEHHOM cep.

Oco0eHHOCTh (POPMUPOBAHUS COBOKYIMHOCTH 3a7a4 U3YYCHUS XUMHH JUIs
CHUCTEMBI  CpEIHEro MpPOQECCHOHATBPHOTO  OOpa30BaHMS  3aKIIOYaeTCs B
HEOOXOJMMOCTH peaTu3anu MPOo(PeCcCHOHATBFHON HAMPaBICHHOCTH PEIIaeMBIX
3a/1a4, yu€Ta 0COOEHHOCTEH cPephl AeATEIbHOCTH OYIyIINX CTICIIUATUCTOB.

B pe3yabTaTte ocBOeHMSs TUCHUIINHBI 00Y4YAIOIIUICS J0J5KEH 3HATD!

* CMBICI TOHATHM: XHMHYECKHM  DJIEMEHT, 3aKOH, BECIICCTBO,

B3aMMOJICHCTBUE, XUMHUYECKOE COCJIUHEHHUE, PACTBOpP, dSIECKTPOXUMHUUYECKUN
MPOIIECC, TEOPUSI CTPOCHUSI OPTaHUUYECKUX BEIIECTB,;
* CMBICJT XUMHUUYECKUX BEJIMUMH: Macca, 00beM, KOJIMYECTBO BEIIECTBA, IIJIOTHOCTD,
aTOMHas Macca, OTHOCUTEJNIbHAs aTOMHasi U MoJieKyJisipHas (dhopmylibHasi) Macca,
MOJISIpHasE Macca, MOJISIpHBIA 00beM, IJIOTHOCTh Ta30B, JaBJICHHUE, TEMIIEpaTypa,
BpeMsi, KOHIIEHTpAIsl, CKOPOCTh XUMUYECKOMN peaKIiu, SEKTPUICCKUN 3aps/;

* OCHOBHOW CMBICII XMMHUYECKHX 3aKOHOB, COXPAaHEHUS MAaCChl BEIECTB,
MOCTOSIHCTBA COCTaBa, KPATHBIX OTHOIIICHUM, ABOTaApO, NapIUATLHBIX JaBJICHUH;

* BKJIAJ] POCCHUMCKUX M 3apyOEKHBIX YUEHBIX, OKa3aBIIUX HaMWOOJIbIIee
BIIUSIHUE HA PA3BUTHE XUMUU;

B pe3yabTarte 0cBOeHMS TUCHUIINHBI 00YYAIOIIUICH J0JIKEH YMETh:

* Ha3bpIBATh. M3YYEHHBIC BENIIECTBA MO TPUBHAIBHOW WM MEXIyHAPOIHOMN
HOMEHKJIATYpE;

*  ONPEAeNATh: BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKUX 3JIEMEHTOB,
TUN XMMHUYECKON CBSI3M B COCIMHEHMSX, 3apsi] MOHA, XapaKTep Cpelbl B BOIAHBIX
pacTBOpax HEOPraHUYECKHMX U OPraHUYECKUX COEOUHEHUM, OKHUCIUTENb U
BOCCTAHOBUTENb, MPUHAJICKHOCTh BEILIECTB K Pa3HBIM KJIacCaM HEOPraHWYECKHUX
Y OPTraHUYECKUX COCTUHEHUI;

*  XapakKTEpU30BaTh: BJEMEHThl MaJbIX IIEPUOJOB IO HMX IIOJOXKEHUI B
[Tepuomuueckoir cucreme J[.M. MenneneeBa; oOmme XWUMHYECKHE CBOMCTBA
METAJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTaHMYECKUX WU OPraHUYECKUX
COEMHEHUN; CTPOCHUE U XMMHUYECKHUE CBOMCTBA MU3YUYECHHBIX HEOPraHUYECKHUX U
OPraHUYECKUX COCAMHECHUN;

*  OOBSCHATH: 3aBUCHUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa W CTPOCHUS,
NPUPOJly XUMUYECKOM CBsI3W (MOHHOM KOBAJEHTHOM, METANIMYECKOU W



BOJIOPOJHOM), 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEaKIud U TOJIOKECHHE
XUMUYECKOTO PABHOBECHS OT PA3IMYHBIX (haKTOPOB;

* pemaTh: pacYCTHHIC 33/Ia4U TI0 XUMUYECKUM (POpMYIJIaM U YPaBHEHUSIM;

WCIIOJI30BAaTh MPHUOOPETCHHBIC 3HAHUSA W YMEHHUS B  TMPAKTHICCKOU
NeSATeTLHOCTH U TIOBCETHEBHOM KU3HU:

* T OOBSICHEHUS XUMUYCCKUX SBJICHUHN, TPOUCXOISIINX B IPUPOE, OBITY U
Ha TIPOM3BOJICTBE;

*  ONpeIeNeHUs BO3MOXKHOCTH MPOTEKAaHUsS XUMHUYECKUX MPEBPALICHUN B
Pa3IUYHBIX YCIOBUSAX U OIICHKH MX TIOCIIEICTBHIA;

*  SKOJOTUYECKH IPaMOTHOTO MOBEACHUS B OKPYXKAIOIICH cpejie;

* OIICHKH BIMSHHUS XHMHYECKOTO 3arps3HEHHS OKpY)KAIOIIeH cpeabl Ha
OpPTraHW3M YeJ0BeKa U JAPYTUe KUBbIC OPTaHU3MBIL;

e 0e30macHOro OOpalieHHsl ¢ TOPIOYUMH W TOKCUYHBIMH BEIIECTBAMHU U
71a00paTOPHBIM 000PYI0BaHUEM;

*  TPUTOTOBIICHWS PACTBOPOB 3aJaHHON KOHIICHTpAlMM B OBITY W Ha
MIPOU3BOJICTBE;

. KPUTUYECKONH OIICHKA JOCTOBEPHOCTH XHMHYECKOW HWH(POPMAIINH,
MOCTYTIAIOIICH U3 Pa3HBIX UCTOUYHUKOB.

1.2.2. Ilnanupyembie pe3y/jbTaTbl OCBOCHHS 0011e00pa30BaATEILHOM
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO
Oco0oe 3HaueHUE AMCLUILIMHA UMEET ITpU popMupoBaHuu U pazsutuu OK
u IIK. ITlpu u3ydyeHun AUCHUIUIMHBI «XUMHSD» Yy CTYIAEHTOB (POPMHUPYIOTCS
CJIEIYIOIIME KOMITETEHIINM

Kon HaumenoBanue pe3yjbrara 00y4yeHUs

BeiOupars  cmocoObl  pemieHuss  3agad  IpodeccHOHaIbHON
JESATETbHOCTH MPUMEHUTEIBHO K PAa3JIMYHBIM KOHTEKCTAM
Hcnonp30BaTh  COBpPEMEHHBIE  CpEICTBA IOWCKA, aHalW3a W
OK 02. | uarepmperarnuu uHGOpMauu, 1 UHHOPMAIIMOHHBIE TEXHOJIOTHHU JIJIs
BBITIOJIHEHHUS 33/1a4 TPO(ECCHOHATIBEHOM ISSITEIbHOCTH.

D¢ heKTHBHO B3aWMOJICHCTBOBATh W paboTaTh B KOJJICKTHBE U

OK 01.

OK 04.
KOMaHJIE.
CopnericTBOBaThH COXPaHEHUIO OKpY’Karomen cpenspl,
OK 07. pecypcocOepeKeHn0, MPUMEHATh 3HAHUS 00 HM3MEHEHUU KJIMMaTa,
MPUHIUIBI OEPEKIUBOTO MPOU3BOJCTBA, 3PPEKTUBHO ACHCTBOBAThH B
YpEe3BbIYANHBIX CUTYaLIHSIX.
K 1.1, BbINONMHATE MOATOTOBKY K MPOU3BOJCTBY pabdOT OJHOrO BHIA Ha

TEPPUTOPHIX B 00BEKTAX




Koa n

Ilnanupyemblie pe3yabTAThl 0CBOEHHUAIMCIUILINHBI

HAUMCHOBAHUC
¢opmupyembIX Oo0mue JAucuuIiMHapHbIe
KOMIICTCHIIMU
OK 01. B yacTu Tpy10BOro BOCIIUTAHMSA: BJAJE€Th CHCTEMOH XHUMHYECKHMX 3HAHHUH, KOTOpas
BBI6I/IpaTB - TOTOBHOCThL K TpPyHdy, OCO3HAaHHC ILEHHOCTHU BKJIFOYACT: OCHOBOIIOJIararouiue IIOHATHUSA
CII0COOBI MacTepCTBa, TPyI0II00HE; (XMMUYECKHUI JIEMEHT, aTOM, JIEKTPOHHAsI 000J0UKa
PCUICHUSA 3aaa4 - TOTOBHOCTBH K AKTUBHOU NesaTeJIbHOCTH | aTOMa, S-, p-, d-aJIeKTpOHHBIe Op6I/ITaJII/I aTOMOB, HOH,
HpO(l)GCCI/IOHaJIB TEeXHOJIOTHYECKOU u COHI/IaHBHOﬁ MOJICKYJIa, BaJICHTHOCTb, OJJCKTPOOTPHUIATCIBbHOCTD,
HOM HaIpaBJICHHOCTH, CIIOCOOHOCTD WMHULIUAPOBATD, CTCIICHb OKHCJIICHUA, XHMHYCCKasAd CBA3b, MOIJIb,
ACATCIIBHOCTU JIAHUPOBAaTb M CAMOCTOSTCIIBHO  BBINOJHATH MOJsSIpHasA Macca, MOHHpHBIﬁ O6’beM, yFH@pOI[HBIﬁ
IPUMEHUTEIBHO TAKYIO JIEATENbHOCTE; CKEJIET, (GyHKIMOHAJIbHAS  TIpylna,  paauKal,
K pa3JINYHbIM - HHTEpeC K pa3In4YHbIM C(bepaM N30MCpUd, HN30MCDHI, TOMOJIOTUYECKUN P,
KOHTCKCTaM Hpo(beCCHQHaHLHQﬁ JIEeATCIIBHOCTH, TOMOJIOI'H, YIJICBOAOPOAEI, KHUCJIOPOI- 151
OBJagenue YHUBEPCAJIbHbIMHU yqeﬁnban a30TCOACpIKaIIC COCIMHECHMA, OMOJIOTHYECKHA
MO3HABATEJIbLHBIMHU CHCTBUAMU: aKTUBHBIC BelIecTBa (YIJICBOMABI, JKUPBI, OCIKH),
a) 0a30Bble JIOTHYeCcKHe NeiCTBUA. MOHOMED, [IOJIMMED, CTPYKTYpHOC 3BCHO,
- CAMOCTOSTENEHO hOpMYIHPOBATH 1 | BBICOKOMOJIEKYJISIPHBIE COEJIMHEHMS],
AKTYaJIN3UPOBATh MPOOJIeMy, paccMaTpuBarh ee | KPUCTAIMYECKAs —peINeTKa, THIBI  XHMHYECKHX
BCCCTOpOHHC; peaKHI/Iﬁ (OKI/ICJ'H/ITeJ'IBHO'BOCCT&HOBHTGHBHBI@, 9K30- 1
- YCTAHABNMBATH CYLICCTBCHHBIA IpPH3HAK iy | YHAOTCPMUUCCKHE, PEAKUMH  HOHHOTO  OOMEHa),
OCHOBaHUS JUIS CpaBHEHUs, Kiaccudukanuu u | PacTBop, SJICKTPOJIUTEL, HEJJICKTPOJIUTHI,
00001IeHM S, ANCKTPOJIUTHYCCKAS  JUCCOLMANNS,  OKHUCIIUTEIb,
- ONPENEIATh LIEIN JIEITEIBHOCTH, 3a1aBaTh BOCCTAHOBUTCJIb, CKOPOCTbH XUMHUYECKOH pE€aKnuu,

MapameTpbl U KPUTEPUU UX JOCTUKECHUS,
- BBIABJISAITH 3aKOHOMEPHOCTH U IPOTUBOPEUUS B

XUMHUYECKOE PaBHOBECHUE), TEOPUHU U 3aKOHBI (TEOpUs
XUMHUYECKOTO CTPOCHHUSI OPTaHUYECKUX BemecTB A.M.

paccMaTpUBaEMBbIX SIBJICHHUSX; byrneposa, Teopus SJICKTPOIATHICCKON
- BHOCUTb  KOPPEKTHBBI B  JCATCIBHOCTH, | AUCCONHUALNH, nepuonndeckud  3akon  JL.W.
Menpeneena, 3aKOH COXPAaHEHHUSI Macchl),
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OIICHUBAaTh COOTBETCTBUE pE3YJbTATOB ILEISM,
OIICHUBATh PUCKHU MOCIEICTBUN IESITEIHHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUN
KU3HCHHBIX MPOOIJIeM

0) 0a3oBbIe HCCIeA0BaTEIbCKUE TeHCTBHSA:

- BJIaJICTh HAaBBIKAMHU Y4E€OHO-UCCIIEI0BATEIBCKON
u MPOCKTHOMU eI TCILHOCTH, HaBBIKAMHU
pasperieHus IpooeM;

- BBISIBJISITh  IPUYMHHO-CJICICTBEHHBIE CBSI3M U
aKTyaJIM3UpPOBaTh 3ajlauy, BbIJIBUTaTh TUIIOTE3Y €€
pelieHus, HaXOJUTh apryMEHTHI TSI
JI0Ka3aTeIbCTBA CBOUX YTBEPIKJICHUM, 3a/1aBaTh
NapaMeTphbl U KPUTEPUH PEIICHUSI;

- QHAIM3UPOBATH TOJYYEHHBIE B XOJE PEIICHUS
3a/laui pe3yJIbTaThl, KPUTHUYECKU OIIEHUBATh HUX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBHSIX;

- yMETh NMEPEHOCUTH 3HAHUS B MO3HABATEJIbHYIO U
PAKTHYECKYIO 00J1aCTH KU3HEACATEILHOCTH;

- YMETh HHTETPUPOBATh 3HAHUA U3 Pa3HBIX
IpeAMETHBIX 00JIacTei;

- BBIJIBUTaTh HOBEBIE 1591 (S5 mpeIaraTh
OPHUTHHAJIBHBIC ITOIX0/IBI U PEIICHUS;

- CHOCOOHOCThH UX HCIIOJIL30BaHUA B

[I03HABATEIbHON U COLIMAJIBHON MPAKTUKE

3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3bIK XHWMHH,
(akTOIIOTUYECKNE CBEACHUA O CBOMCTBaX, COCTaBe,
HOJIyYeHU N U Oe3omacHoM UCIIOJIb30BAaHUU
BOXHEUIIMX HEOPraHWYECKUX M  OPraHUYECKUX
BEIIECTB B OBITY WU NPAKTUYECKOH JIE€ATEIBbHOCTH
YEJI0BEKa;

- yMETh BBIBIAITb XapakTE€pHbIE MPU3HAKK U
B3aMMOCBSI3b ~ M3YYCHHBIX  IIOHATHWA, IPUMEHSATH
COOTBETCTBYIOIIINE ITOHATHS IIPU ONMCAHUU CTPOEHUS U
CBOMCTB HEOPTaHMYECKUX U OPIraHMYECKUX BELIECTB U
WX TIPEBPALCHUI; BBISBISATh B3aUMOCBSI3b XUMHYECKUX
3HAHUUA C TOHATUSAMHU M MPEACTABICHUSMH JIPYTHX
€CTECTBEHHOHAYUYHBIX IPEIMETOB;

- YMETh HCIOJb30BATh HAWMEHOBAHUSI XUMHUYECKHUX|
COEIMHEHUI MEXIYHAPOJIHOTO COK03a TEOPETHUYECKOU
U TPUKIATHOM XMMHHM W TPUBUAJIbHBIE Ha3BaHUS
BKHEUIINX BEIIECTB (STUJIEH, AlleTWJIEH, TJIMLEPUH,
dbenon, dopmanbierua, yKCyCHas KHUCJIOTa, TJIMIIUH,
yTapHbIA Tra3, YTJIEKUCIbIM Tra3, aMMHUaK, TranieHas
U3BECTh, HEramieHasi W3BEeCTb, IHUTHhEBas coJa W
ApPYTUX), COCTaBIATH (POPMYJIbl HEOPTraHUYECKUX U

OPTaHWYECKUX BEIIECTB, YPABHECHUS XUMHUUYECKHUX
peakiuii, OOBACHAT, MX CMBICI; TOJITBEPKIAThH
XapaKTEpHbIE  XUMHYECKHE  CBOMCTBA  BEIECTB

COOTBETCTBYIOLIMMH 3KCIIEPUMEHTAMU W  3aIACSIMU
YPaBHEHUI XUMUYECKUX PEAKLINM;

- YMETh YCTAHABJIMBATH MPUHAMNICKHOCTh U3YYEHHBIX
HEOPraHUYECKMX M  OPTraHUYECKUX  BEIIECTB K
ONpPENEIICHHBIM KJIacCaM M TIpynnaM COEIUHEHUH,
XapakTeprU30BaTh UX COCTAB M BAXKHEHWIIME CBOWCTBA;
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ONpPEeNeIISITh BUJbl XUMUYECKUX CBSI3€ (KOBaJEHTHAas,
WOHHAsA,  METAJUIMYECKas,  BOJOPOJHAs),  THUIIbI
KPUCTAILITUYECKUX pelIeToK BEIIIECTB;
KJ1acCU(DUIMPOBATH XUMUICCKUE PEAKIIUH;

- copMUpOBaTh TPEACTABJICHUS: O MaTepUATHLHOM|
€IMHCTBE MHpa, 3aKOHOMEPHOCTSAX M MO3HABAEMOCTH
SIBJICHUWA TPUPOJABI, O MECTE€ M 3HAYCHUM XUMHUU B
CHUCTEME €CTECTBEHHBIX HAYK U €€ POJIH B O0ECIICUECHUN
YCTOMYMBOIO pPa3BUTHS YEJIIOBEUECTBA: B PEUICHUU
po0JIeM PKOJOTHYECKOM, SJHEPTeTUUSCKON U MUIIICBOM
0€e30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, CO3JaHUU
HOBBIX MAaTE€pUAIIOB, HOBBIX HMCTOYHHKOB SHEPTUM, B
obecrieueHnn

palMOHAIBHOTO MPUPOIOTIOIL30BaAHUS, B
GbopMUPOBAHUU CTOPOHBI: PACUETHl MO HAXOXKJICHUIO
XUMUYECKON (QOpMyJIbl BEIIECTBA; pacyeThl MacChl
(oObema, KOJIMYECTBA BEILECTBA) MPOJIYKTA PEAKIHH,
€CIM OJIHO U3 HCXOJHBIX BEIIECTB JaHO B BHUJE
pacTBopa C  OINPENCICHHOW  MAacCOBOM  JOJIEH
PacTBOPEHHOTO BEIIECTBA WM JIaHO B U30BITKE (MMEET
IPUMECH); pacyeThl MAacCOBOM WIJIM OOBEMHOUN JIOJH
BBIXO/Ia TMPOJYKTAa PEaKIMU; pacyeTbl TEIMIOBOrO
addekTa peakuii, 00bEMHBIX OTHOIIEHUH Ta30B;

- YMETh BBISIBISITh XapaKTEpPHble NPU3HAKU H
B3aUMOCBSI3b ~ M3YYEHHBIX  MOHATHI, MPUMEHSThH
COOTBETCTBYIOIINE MOHATHUS MIPU OMUCAHUU CTPOCHHUS
U CBOMCTB HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB
U WX T[PEeBpaIlCHHUM; BBIABIATH  B3aUMOCBS3h
XUMHUYECKUX 3HAHUU c MOHSTUAMU U
NpEeACTaBICHUSIMU JIPYTUX NPEAMETOB Il Oosee
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OCO3HAHHOTO TOHHMAHHUS U OOBSICHEHUS CYIIHOCTH
MaTEepUaIbHOIO  €IMHCTBA MHUpPA; HUCIOJIb30BaTh
CUCTEMHbIE XMMUYECKHE 3HAHMS Il OOBSICHEHUS U
IPOTrHO3UPOBAHUS SBJICHUU, UMEIOIIHNX
€CTECTBEHHOHAYUYHYIO [IPUPOLY;

- YMETh HCIIOJb30BATh HAWMEHOBAHUS XUMHUYECKUX
COCIMHEHUN MEXIYHAPOJAHOTO COK3a TEOPETUUECKOU
U TPUKIAJHON XWMHM W TPUBHAIbHBIE HA3BAHUS
BEILECTB, OTHOCAIIMXCA K M3y4YEHHBIM Kjaccam
OpPraHMYEeCKUX W HEOPraHWYECKHX COCAUHEHUII;
UCIIOJIB30BAaTh ~ XMMHYECKYI0  CUMBOJMKY  JUIS
cocTaBlieHUs] (OpMyJl HEOPraHMYECKUX BEILECTB,
MOJIEKYJISIPHBIX M CTPYKTYPHBIX  (pa3BEepHYTHIX,
COKpAIIEHHbIX M CKEJIETHBIX) (POPMYJ OpraHuYEeCcKUx
BELIECTB; COCTaBJIATh ypPAaBHEHUS  XUMHUYECKUX
peaKlMii U pacKpbIBaTh UX CYLUIHOCTh: OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakuuii MOCPEJICTBOM
COCTaBJICHUS 3JIEKTPOHHOrO OajaHca 3THUX pPEeaKIui;
peaklMii MOHHOrO OOMEeHa MYTEeM COCTaBJIEHUS HX
NOJIHBIX M  COKpAILlEHHBIX HMOHHBIX YpPaBHEHMII;
peakumin TUPOIN3a, peaKunit
KOMILIEKCO0Opa30BaHUs (Ha npumepe
TMAPOKCOKOMIUJIEKCOB ~ LHMHKA M QJIFOMUHUA);
NOATBEPKIATh XAPAKTEPHBIE XHMHUYECKHE CBOICTBA
BEILECTB COOTBETCTBYIOIIMMH JKCIIEPUMEHTAMU U
3aIUCSIMA YPABHEHUN XUMHYECKUX PEAKIIUM;

- yMeTh KjJacCU(pUUUPOBATH HEOPraHUYECKHEe W
OpraHMYecKHEe BEIIeCTBA W XWMUYECKHE pEaKIuHu,
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS M KPUTEPUU
Uil Ki1acCUUKAIMKM  M3YyYaeMbIX  XHMMHUYECKHX
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00BEKTOB; XapaKTepU30BaThb COCTAB M BaKHEHIINE
CBOMCTBA BEILIECTB, MIPUHAJICKAITUX K
ONpPENCIICHHBIM KJIacCaM U TrpynnaM COEIUHEHUIN
(mpocThie BENIECTBA, OKCHUJIBI, THUIAPOKCHUIBI, COJIH;
yIIEBOJOPOABI, MPOCThIe 3(UPBI, CHUPTHI, (EHOIBI,
aJBICTU/IBI, KETOHBI, KAPOOHOBBIC KUCIIOTHI, CIIOKHBIC
3(UpBI, XUPBI, YTJICBOIbI, aMUHBI, AMHHOKHCIIOTHI,
O€JIKM); MPUMEHATh 3HAHUS O COCTaBE M CBOMCTBAX
BEILIECTB ISl DKCIIEPUMEHTAIBLHON MPOBEPKH THIOTE3
OTHOCHUTEIBHO 3aKOHOMEPHOCTEN MPOTEKAHUS
XUMUYECKUX  peaKIuit u MIPOTHO3UPOBAHUS
BO3MOKHOCTEHN X OCYILIECTBJIECHUS;

- YMETh MOJTBEpX,JaTh HAa KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CHOCOOHOCTH
OpPraHMYeCKUX COCIMHEHUH OT KPaTHOCTH M THUIMA
KoBaJieHTHOU cBsi3u (" " m ""), B3aMMHOTO BIUSHUS
aTOMOB M TPYNI aTOMOB B MOJEKYyJaX; a TakXe OT
OCOOCHHOCTEM peann3aluy pa3IudHbIX MEXAHU3MOB
IIPOTEKAHUS PEAKLINN;

- YMETh XapaKTepU30BaTh HJIIEKTPOHHOE CTPOCHHUE
aTOMOB (B OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHUU) U
MOHOB XUMHUYECKUX »BJIeMEHTOB 1 - 4 mnepuojoB
[lepuonnueckont cucrembl .M. MenaeneeBa m ux
BAJICHTHBIE  BO3MOXXHOCTH, HCMOJB3Yysl  MOHSTHUS
"s" "p","d-anekTpoHHbIe" OPOMTAIM, DHEPreTUUCCKUE
YPOBHH;, OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XUMHUYECKUX

9JIEMEHTOB U 00pa3yeMbIX HMHU COEJUHEHHUM 10
nepuoJiaM U rpynmnam
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OK 02.
Hcnonb3oBaTh
COBpPEMCHHBIC
cpencTBa
MOMCKa, aHaJn3a
u
WHTEPIPETAINH
uHbopMaIuu, u
uH(OPMAIMOHH
bI€ TEXHOJIOTUH
TUTST
BBITIOJIHEHUS
3a/1a4
npodeccruoHanb
HOM
JEeATETLHOCTH

B 00/1acTH HEHHOCTH HAYYHOI'0 NO3HAHUSA:

- cOpMHUPOBAHHOCTH MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKHM © OOIIECTBEHHOW TIPAKTHKH,
OCHOBAHHOTO Ha JTanore KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MeECTa B
MOJIMKYJIbTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE SI3IKOBOM M YUTATEIBCKOUN
KYJIbTYpbl KaK CpEJICTBA B3aUMOJICUCTBHUS MEXIY
JIFOJIbMU Y TIO3HAHUS MUPA;

- OCO3HAHUE IIEHHOCTH HAy4YHOW JIESATEIIbHOCTH,

TOTOBHOCTh  OCYIIECTBJISATh  MOPOEKTHYIO  H
UCCIIE0BATEIBCKYIO NEATEIbHOCTD
WHJVMBHUAYaJIbHO U B TPYIIIE;

OBiageHne  yYHUBEPCAJbBHBIMH  Y4eOHBIMHU

NMO3HABATeJIbHbIMH IeHCTBUAMMU:

B) padora ¢ nnopmanuei:

- BJIQJICTh HaBBIKAMH IOJIyYE€HUs MHPOpMAIUHU U3
UCTOYHHUKOB pPa3HbIX THIIOB, CaMOCTOSTEIbHO
OCYUIECTBJISATh MOUCK, aHAJIU3, CUCTEMATU3ALINIO U
UHTEPIpETalr0 MHDOpPMAIMU Pa3IMYHBIX BHUOB
u GOpM MpeJCTaBICHUS;

- co3JaBaTh TEKCThl B pa3Iu4HbIX (Qopmarax c
y4eTOM Ha3HayeHusi HMHPOpMALMM U LEJIEBON
ayIuTOpUM, BbIOMpas ONTUMAIbHYIO  (opmy
NPEeICTaBIICHUS U BU3yaJIn3alliy;

- OLEHUBATh  JIOCTOBEPHOCTb,  JIETHTUMHOCTB
uH(pOpMallMK, €€ COOTBETCTBUE IIPABOBBIM U
MOPAJIBHO-3TUYECKUM HOPMaM,;

- HCIOJIb30BaTh Cpe/icTBa MHOOPMALMOHHBIX H

- YMETh IUIAHUPOBATh W BBINOJHATh XUMHUYECKHIM
AKCIEPUMEHT (MIPEBpAICHUS] OPraHUYECKUX BEIIECTB
IIpU HarpeBaHWUM, MOJTYUYCHHUE ATUJIICHA U U3YUEHUE €T0
CBOWCTB, KAYECTBEHHBIC pEAKI[MM Ha aJIbJCTUJIBI,
Kpaxmall, YKCYCHYIO KHUCIOTY; JeHaTypalus OeIKkoB
IpU HarpeBaHWUHW, IBETHBIC pEakUUH  OEJKOB;
POBOJUTh PEAKIIMA HWOHHOTO OOMEHA, OMPEICSATh
cpeay BOIOHBIX PaCTBOPOB, KAUYECTBEHHBIE PEAKIMU Ha
cynbdar-, kapOOHAT- M XJOPUJ- AaHUOHBI, HA KaTUOH
aMMOHHMSI; peIllaTh 3KCIEPUMEHTAIbHBIE 3aJadydl 10
temaM "Metamibl" u "HemeTannsl'") B COOTBETCTBUU C
paBUJIaMHU TEXHUKW 0€30MaCHOCTH MpH 0OpaIieHuu ¢

BelleCTBAMM U J1a0OpaTOpHBIM  O0OpPYIOBaHUEM;
PEICTaBIAT pe3ynbTaThl XUMHUYECKOTO
JKcrepuMeHTa B (GopMe  3alucu  ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid u  (HopmyaupoBaTh

BBIBO/Ibl HA OCHOBE 3TUX PE3YyJIbTaTOB;

- YMETh aHAJIM3UPOBaTh XMMHUYECKYIO HH(POpPMALHIO,
NOJIy4aeMYI0 M3 Pa3HbIX HCTOYHUKOB (CpPEACTB
MaccoBOil HH(popMaluu, ceTb UHTEepHET U pyrue);

- BJIJIECTh OCHOBHBIMU METOJIaMH HAy4YHOI'O NTO3HAHUS
BEIIECTB M XUMHUYECKHX SIBJICHUI (HaOmoneHue,
U3MEPEHUE, FIKCIIEPUMEHT, MOJICIIMPOBAHUE);

- YMETb MPOBOJHUTH PACYETBl IO XUMHUYECKUM
dopMysraM M ypaBHEHHAM XHUMHUECKHUX pEaKUUN C
UCIIOJIb30BAaHUEM duznyeckux BEJINYMH,
XapaKTEepPU3YIOIIMX BEHIECTBA C KOJIMYECTBEHHOMU
CTOPOHBI: MAacchl, OObemMa (HOpMaJbHbIE YCIIOBUS)
razoB,  KOJMYECTBA  BEILECTBA;  HCIOJIb30BATh
CUCTEMHbIE XMMMYECKHUE 3HAHUSA [UIsl [PUHATUA
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KOMMYHUKAITMOHHBIX TEXHOJIOTMH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHM3allMOHHBIX  3a/Jad €  COOJIOJICHUEM
TpeOOBaHMI YPTOHOMHKH, TEXHUKHA O€30MaCHOCTH,
TUTHEHBI, PECypCcOCOEpeKEHUs, TMPaBOBBIX U
ATUYECKUX HOPM, HOPM

nH()OpPMAITMOHHON 0€301TaCHOCTH;

- BIIQJICTh HAaBBIKAMHU pACIIO3HABAaHWS W 3aIlHTH]
uHdopmaluy, HUHPOPMAIMOHHOM OE30MaCHOCTH
JUYHOCTH;

pelICHU B KOHKPETHBIX JKU3HEHHBIX CHUTYalMsX,
CBSI3aHHBIX C BEILIECTBAMU U UXIIPUMECHECHUEM;

YMETh CaMOCTOSITEIbHO IUIAHUPOBATh U TMPOBOJUTH
XUMUYECKUN SKCIEPUMEHT (MOJyYeHUE U HU3YUYEHUE
CBOWCTB HEOPraHMYECKUX W OPraHUYECKUX BEIIECTB,
KAUE€CTBEHHBIC PEAKIMHU YIJIEBOJOPOAOB Pa3TUUYHBIX
KJIACCOB U KHUCJIOPOJCOJEPKAIIUX OPTraHUYECKUX
BEILIECTB, PEIICHHE 3KCIIEPUMEHTAIBHBIX 3aJad IO
paclo3HaBaHUID HEOPraHMYECKUX M OPraHUYEeCKHUX
BEIIECTB) C COOJIIOJICHHEM TIpaBUiI OE30MacHOTO
oOpamieHusi ¢ BellecTBaMH U JaOOpPaTOPHBIM
000pyI0BaHUEM, bopMyIUpOBaThH e
UCCJIEIOBAHUSI, TPEJOCTABISTh B Pa3audyHoON (popme
pe3yJbTaThl  JKCIEPUMEHTA,  aHAJIM3UPOBATh U
OIIEHUBATh UX JTIOCTOBEPHOCTb;

yMETh OCYIIECTBJISATh II€JICHANPABICHHBIM TMMOUCK
XUMUYECKON MHQPOpPMAIIMU B Pa3IMYHBIX UCTOYHUKAX
(HayuHas W y4eOHO- Hay4dHas JuTepaTypa, CpeacTBa
MaccoBoil MHpopMauuu, ceTb MHTEpHET u npyrue),
KPUTHYECKHU aHaJIM3UPOBATh XUMUYECKYIO
uHdopmaluio, rnepepadaTbiBaTh €€ M HCIOJIb30BaTh B
COOTBETCTBHUH C MOCTABJICHHON yueOHOM 3a1a4eii;
BJIAJIETh CHUCTEMOM 3HAaHUM O METOJAaX HAy4YHOTrO
MO3HAHUSL SIBICHUW TPUPOJIbI, HCIOIB3YEMbIX B
€CTECTBEHHBIX HAayKaX M YMEHHSIMU MPUMEHSTH ITHU
3HaHUA TPU SKCIEPUMEHTAIBHOM HCCIEA0BaHUU
BEILIECTB U I OOBSCHEHUS XUMHUUYECKUX SIBJICHUH,
UMEIOIIUX  MECTO B  TPUPOJE  MPaKTUUYECKOU
NEATEIbHOCTH

YEJI0BEKa U B TOBCETHEBHOM KU3HH;
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OK 04.

D dexTuBHO
B3aNUMOJCHCTBOB
aTh ¥ paboTaTh B
KOJUICKTUBE U
KOMaH/Ie

- TOTOBHOCTBK CaMOpPa3BUTHIO,
-OBJIa/ICHNE HaBBIKAaMH Yy4eOHO-
HCCJIEI0BATEIICKOW, POCKTHOW U COLIUATIBHOM
NEATENbHOCTH;

OBJ1ajieHHe YHUBEPCAJIbHBIMU
KOMMYHHMKATUBHBIMHU J€ICTBUSAMMN:

0) coBMecTHAasl 1eATeJIbHOCTb!

- IIOHUMAaTh W MCIIOJIb30BaTh MPEUMYILECTBA|
KOMaHJTHOW U UHJIMBUTyaJIbHOU PabOTHI;

- IPUHUMATH LM COBMECTHOU IEATEIBHOCTH,
OPTraHU30BbIBATH U KOOPAMHUPOBATH JNEUCTBUS IO
€€ JOCTHXXEHMIO: COCTaBJATH IUIAH JEUCTBUM,
pacupeaensaTh pojau ¢ y4eTOM MHEHUW YYaCTHUKOB
00CyXIaTh pe3yJbTaThl COBMECTHOM pabOThI;

- KOOPJAMHUPOBATh U BBIMOJHIATE padOTy B
YCIIOBHSIX pEAIBHOTO, BUPTYaJIBHOTO "
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

- OCYILIECTBIISITh TTO3UTUBHOE CTPATETUUECKOE
MOBEJACHUE B PA3JIUYHBIX CUTYAIUAX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUe, ObITh MHUIIUATUBHBIM
OBnajieHHEe  YHUBEPCAJIbHBIMU  PETYJISITUBHBIMU
JIEUCTBUSMH: T) IPUHSITHE CEOSI U IPYTUX JIIOJICH:

- MPUHUMATh MOTHUBBI U APTYMEHTHI JPYrUX|
JIIOAEY MPU AHATIU3E PE3YIBTATOB AEATEIBbHOCTH;

- MPU3HABAaTh CBOE MPaBO W IMIPABO JPYTHUX
JIFOJICH Ha OIIMOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUU
JIPYTroro 4eJa0BeKa;

- YMETh IUJITAHUPOBATh M BBINOIHATh XUMHUYECKUM
AKCIEPUMEHT (MIPEBpAICHUS] OPraHUYECKUX BEIIECTB
IIPU HarpeBaHUM, MOJYYEHUE ITUIICHA U U3YUYCHUE €T0
CBOWCTB, KAYECTBEHHBIC pEAKI[MU Ha aJIbJCTUIbI,
KpaxMall, YKCYCHYIO KHCJIOTY; J€Harypanus OeJIKOB
Ipy  HarpeBaHWM, I[BETHBIE pEaKIUH OCJIKOB;
IPOBOJUTh PEAKIIMA HWOHHOTO OOMEHA, OMPEIeisaTh
cpedy BOJOHBIX PACTBOPOB, KAYECTBEHHBIE PEAKIIMU Ha
cynbdar-, kapOOHAT- U XJIOPUI-

AHUOHBI, Ha KaTUOH aMMOHUS; peniaThb
AKCIIEPUMEHTAJIbHBIC 3a7auu 10 TeMam "Metamisl" u
"HemeTtasnibl") B COOTBETCTBUU C MPABUIIAMU TEXHUKH
0e30macHOCTH TMpU OOpallleHUuH C BEHIECTBAMU U
7a00paTopHbIM  000pyJOBaHUEM;  MPEICTABIATH
pe3yJbTaThl XMUMHUYECKOTO SKCIEepuMeHTa B (opme
3allMCH YPAaBHEHUU COOTBETCTBYIOIIMX pEAKUUM U
dbopmynupoBaTh  BBIBOABI HAa  OCHOBE  JTHUX
pe3ybTaTOB;

- -yMETb CaMOCTOSITEJIbHO IJIAHUPOBATh U MPOBOJUTH
XUMUYECKUN SKCMEPUMEHT (TOJIydeHUE U HU3yYEHUE
CBOWCTB HEOPraHMYECKHUX W OPraHUYECKUX BEIECTB,
KAUE€CTBEHHbBIC PEAKIMH YIJIEBOAOPOAOB PA3TUUYHBIX
KJIACCOB U KHUCIIOPOJACOJIEPKAIIUX OPraHUYECKUX
BEILIECTB, PEIICHHE SKCIEPUMEHTANBHBIX 3aJad 10
paclo3HaBaHUI0 HEOPraHMYECKUX UM OPraHUYECKHUX
BEIIIECTB) C COOJIIOJICHUEM TIpaBui 0E€30MacHOTO
oOpailleHHsi ¢ BelIeCTBAaMU UM JIAOOPaTOPHBIM
000pyI0BaHUEM, dbopmMyIUpoOBaThH 1eu
UCCJIEIOBAHUSI, MPEJOCTABISATh B pa3audyHoON (popme
pe3ynbTaThl  OKCIOEPUMEHTA,  aHAJIM3UPOBaTh U
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OLOCHMBATDb UX NJOCTOBCPHOCTDH

OK 07.
CopelicTBOBaTh
COXPaHEHUIO
OKpYyXaromen
cpesl,
pecypcocbepexe
HUIO, IPUMEHSTh
3HaHUs 00
U3MEHEHUU
KJIMMarta,
PUHITUTIBI
OEepEKIIMBOTO
MIPOU3BOJICTBA,
3¢ pexTuBHO
JIEUCTBOBAThH B
YpE3BBIYANHBIX
CUTYaIMIX

B 001acTH 3K0JI0rH4€CKOr0 BOCIIUTAHUS

- c(hopMUPOBAHHOCTHh DKOJIOTHYECCKOW KYJIBTYPHI,
IMOHNMAHUE BIUSHUS COIHAJIBHO-YKOHOMHYECKUX
IPOLIECCOB  HA  COCTOSIHWUE  NPUPOJHOM H
COIIMAJIbHOM  Cpejibl, OCO3HaHUE TIJI00aJIbLHOTO
XapakTepa SKOJOTHUECKUX TTPoOeM;

- IJIAHUPOBAHUE W OCYIIECTBJICHUE JCHCTBUN B
OKpYXalIIel cpelle Ha OCHOBE 3HAHUS IeJeH
YCTOMYHUBOTO PAa3BUTHS UEJIOBEUECTBA;

AKTUBHOE HENPUATHE JEUCTBUM, MPUHOCAIINX
BpE€Jl OKPYXKaloIIEeH Cpeae;

- YMEHHE  TPOTHO3UPOBATh  HEOJIArONpHUsITHHIE
DKOJIOTHYECKHUE

ITOCJIEACTBUS PEANPUHUMAEMBIX IEUCTBUN,

MpeNOTBpaIIaTh UX;

- pacuIMpEeHHUE ONbITa JESITEIbHOCTH
JKOJIOTMYECKOM HAIIPaBICHHOCTH;

OBJIaJICHHE HaBbIKAMU y4eOHO-

HCCIIE0BATEICKOW, IIPOSKTHOU U COLIMAJIBHOU

NEeATEIIbHOCTH;

- ¢hopMHUpPOBATh TPEACTABICHHUS: O XHUMHYECKOU
COCTAaBJISIFOIIEN €CTECTBEHHOHAYYHOM KapTHUHBI MUPA,
pOIM XHWMHUU B TIO3HAHUU SIBJICHUW TPUPOJIBI, B
(GbOpMUPOBAHUU MBIILICHUS U KYJIbTYPhI JIMUHOCTHU, €€
(YHKIHMOHATBHOM TPaMOTHOCTH, HEOOXOIUMOUN i
pelIeHUsT NPAKTUYECKUX 3aJa4 U AKOJOTHYECKH
000CHOBAaHHOTO OTHOIIIEHUS K CBOEMY 30POBBIO U
IIPUPOJTHOM CpEJIE;

- YyMeThb  COONIIOAATh  MpaBUjia  DKOJOTHYECKH
1[eJ1eCO00pa3HOro TMOBEJeHUs B OBITY U TPYIOBOH
JNEATEIBHOCTH B LEIAX COXPAHEHHSI CBOErO 3J0POBbS
U OKpYXarolled TMPUPOJHOU Cpeapl; YYUTHIBATh
ONaCHOCTh BO3JECHCTBUS HAa JKUBBIE OPraHU3MBbI
ONPENECTICHHBIX BEIIECTB, IOHUMAS CMBICH TTOKa3aTeNs
NPEAETBHON JOIYCTUMON

KOHIICHTPALINY;

- YMETh MPOTHO3UPOBATH, aHAJIN3UPOBATH u
OLIEHUBATh C IMO3UIUHA DKOJIOTMYECKOU O€30MMacHOCTHU
MOCJEICTBUA OBITOBOM U MPOU3BOJACTBEHHOM
NEATEIIbBHOCTH YeJI0BeKa, CBSA3aHHOHN C mepepaboTKOU
BEIIECTB; MCIIOJb30BaTh MOJYYCHHBIE 3HAHUSA JJIS
OPUHATUS  TPAMOTHBIX  pelieHuil  mpobieM B
CUTYallUsIX, CBI3aHHBIX C XUMHEM;

-yMETh OCO3HaBaTh OMNACHOCTb BO3JECUCTBHUS Ha
YKABBIE OPTAHU3MBbI ONIPEAECIICHHBIX BEIECTB, TOHUMAs
CMBICI  TIOKa3aTesisd  IPEAeNbHOM  JTONYCTUMOM
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KOHIICHTpAIlMU, M TIOSCHATh Ha TPHUMEpPAX CIIOCOOBI
YMEHBUICHUSI W NOPEAOTBPALICHUS HUX BPEIHOTO
BO3JICHCTBHUS Ha

OpraHHU3M YEJI0BEKA.

K 1.1.
BrimoaaaTe
TIOJITOTOBKY K
IIPOU3BOJICTBY
paboT 0IHOTO
BHJAa Ha
TEPPUTOPHSIX U
00BeKTax

B o01acTH 1€ HHOCTH HAYYHOTI'O MO3HAHUA:

- c(hOpMHPOBAHHOCTH MHUPOBO33pPEHUS,
COOTBETCTBYIOIIETO  COBPEMCHHOMY  YPOBHIO
pa3BUTHUS HAyKW M OOIIECTBEHHON IPaKTHKHU,
OCHOBaHHOTO Ha JIAajiore KYJIBTYD,
CIIOCOOCTBYIOIIErO0 OCO3HAHUIO CBOEro0 MecTa B
MOJIMKYJIBTYPHOM MHPE;

- OCO3HaHHE IICHHOCTH HAYYHOH JeSATEeIIHbHOCTH,
FOTOBHOCTh  OCYIICCTBISATH  IPOCKTHYIO M|
HCCIIEIOBATEIbCKYIO JEATCILHOCTD
WHIWBUIyaJIBHO U B TPYIIIIE.
OBiageHue  yHMBepCaJIbHBIMH
NMO3HABATEJIbLHBIMU JAeHCTBUSIMH.
- OCYHICCTBIIAITH  IIEJICHANIPABICHHBIA  ITOWCK
MepeHoca CpeACTB W CIOCOO0B JIEHCTBHS B
poeCCHOHAIIBHYIO CPENIY;

- YMETh NIEPECHOCUTH 3HAHMS B IMO3HABATEIIBHYIO U
MPAKTHYECKYIO0 00JIaCTH KU3HEACATSILHOCTH;

- YMETh HHTETPUPOBATH 3HAHHSA U3 PA3HBIX|
MIPEIMETHBIX 00JIacTeH.

y4eOHbIMH,

- c(hOpMHUPOBAHHOCTH IIPECTABIICHUMN 0
XUMHYECKOW COCTaBISIOIICH €CTECTBEHHOHAYYHOU
KapTHHBI MHUPA, POJM XUMHUU B MO3HAHUM SIBJICHUMN
Opupoabsl, B  (HOPMUPOBAHUM  MBIIUICHUS |

KyJIbTYphl ~ JUYHOCTH, €€  (YHKIMOHAJILHOM
IPaMOTHOCTH,  HEOOXOAMMOW  JJI  pPEIICHHUs
MPAKTUYECKUX 3aaa4 u 3KOJIOTHYECKHU

000CHOBaHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpENIE;
- c(OpMHUPOBAHHOCTb  yMEHHUSA  aHAJIU3UPOBATH
XUMUYECKYH0 MH(OPMAIIKIO, TTOTYyYaeMyl0 U3 Pa3HbIX
HUCTOYHUKOB (CpEJICTB MaccoBOM HHQOpMAIUHU, CETh
HNutepueT u npyrue).
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUIJIAHBI

2.1 O0bem yueOHO# JUCHMILVIMHBI U BUABI y4e0HO padoThl

Bup yueOHoi padoThI Ob6bem B
yacax

O0bem 00pa3oBaTe/IbHOI MPOrPaMMBbI 176
TUCHUNJIMHBI
1.0cHOBHOE coep:kaHmne 120
BT. U..
TEOPETUYECKOE 00yUCHHE 114
71a00paTOPHBIC 3aHITUS -
KOHTPOJIbHBIE paOOThI 6
2.1Ipo¢eccHoHATBHO-OPMEHTHPOBAHHOE COJIePKAHNIE 36
BT. 4..
TEOPETUUECKOE 00yUCHHE 36
71a00paTOpPHBIC 3aHITUS -
NuauBuayaabHbIii IPOEKT (Ja/HeT) -
[IpomexxyTounas arrecranus (IK3aMeH) 2 cemecTp.
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2.2 TemaTU4eCKHUil IJIaH U COJepPKaHMe TUCHTUIINHBI « XUMHUSD)

15

HaumenoBanue Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble U MPaKTHYeCKHe padoThbl, Oo0bem dopmMupyemblie
pa3aesioB U TeM HHAUBUIYAJBHBIN MPOEKT (eCc/IM MpexyCMOTPeHbI) 4acoB o0mme u
npodeccuoHaIbHbIE
KOMIIeTEeHIIUHN
1 2 3 4
BBenenue. Conep:xaHue yueOHOro MaTepuasa: 6 OK 01
Xumus — Hayka o XumMug — 3TO HAyKa O BellecTBaX M HMX MpeBpameHusix. BemectBo. Atom. OK 02
BEICCTBAX. Monekyna. Xumuueckuil snemeHT. Aimotponus. IIpocTele U ClIoKHBIE BEIIECTBA. [IK1.1
CrpoeHne aToma KauecTBeHHBIN U KOJMUECTBEHHBINH COCTAB BEIIECTB. XUMUYECKUE 3HAKU U (DOPMYIIBI.
OtHocuTeNnbHBIE aTOMHAas M MoJieKylsgpHas Macchl. KommyecTBo —BelecTBa.
Crexuomerpusi. 3aKOH COXpPAHEHHUs MacChl BEIIECTB. 3aKOH IOCTOSIHCTBA COCTaBa
BELIECTB MOJIEKYJISIPHON CTPYKTYphl. 3aKOH ABOTaJipo U CIEICTBUS UX HETO.
ITIpodeccrnonaibHO OPUEHTHPOBAHHOE CO/IEPKAHME
3navyenne xumun rpu ocBoeHnu npodeccuii CI10 u cnenmansroctr 36.02.01
Bemepunapus
Paznen 1. OCHOBBI CTPOEHNSI BENIECTBA 16 (6) OK 01
Tema 1.1 Coaeprxkanue yueOHOIro MaTepuaJa: 6 K 1.1
XHUMHYECKHX CoBpeMeHHass MOJeNIb  CTPOEHUS aToMa. OJEKTPOHHAas KoH(uUrypamus aroma.
3JIEMEHTOB U Krnaccudukaiss XUMHUECKUX 3JIEMEHTOB (S-, P-, O-3yieMeHThI). BasleHTHBIE 3JI€KTPOHBI.
npupoja BaneHTHOCTh. DNEeKTpOHHAs IPUPOJA XUMUYECKON
XUMHUYECKOM CBSI3U. DJIEKTPOOTPULIATETHLHOCTh. KOBaNeHTHasE CBS3b, €€ Pa3sHOBUAHOCTH M MEXaHU3MBbI
CBSI3H oOpa3oBaHUs
(0OMEHHBIN U JOHOPHO-aKIENTOPHBIN). MloHHas cBs3b. MeTamnueckas cBsi3b. BogopoaHas
CBSI3b.
MexMoIIeKyIsipHbIe B3aUMOIEHCTBHUSL.
M30TOnbl, OCHOBHOE U BO30YXIEHHOE COCTOSHME aTOMa, TUOpUIU3alus aTOMHBIX
opOuTanei.
[TpodeccnonanbHO OPUEHTUPOBAHHOE COJEPIKAHUE
XUMHUYECKON CUMBOJIMKY U Ha3BaHUM COEIMHEHUM 110 HOMEHKJIATYpE MEXIYHAPOAHOTO
CO103a TEOPETUYECKON M MPUKIIATHON XUMUHU
Tema 1.2 Conep:kaHue y4eOHOIro MaTepuaJa: 4




IHepuoguyeckuii
3aKO0H U TA0JIMIA

JI.LA. MenaeneeBa

Ilepuoauueckas cucrema xumuueckux 3yemMeHToB .M. MenneneeBa. Ouznueckuii
cmbica [lepuoandeckoro 3akona [[.M. MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHMUYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BEILIECTB B
COOTBETCTBUU C IMOJOKEHUEM XMMHUUYECKOTO 3jieMeHTa B [lepuoamyeckoii cucreme.
MupoBo33peHueckoe U HayyHoe 3HadyeHue Ilepmomuueckoro 3axkona JI.H.
MenneneeBa. IIpornossi/[.M1. MenaeneeBa. OTKpbITHE HOBBIX XHMHUYECKHUX
3JIEMCHTOB.

Pemrenne MPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJIaHui Ha
XapaKTepU3alNI0 XUMHYECKUX 2JIEMEHTOB

«Metammyeckue / HEMETaUIMYEeCKHE CBOWCTBA, SJEKTPOOTPULIATECIBLHOCTh U
CPOJICTBO K DJIEKTPOHY XMUMHUYECKHX 3JIEMEHTOB B COOTBETCTBUE C MX HJICKTPOHHBIM
CTPOCHHUEM M TOJ0KEHUEM B NIEPUOJUYECKON CUCTEME XMMUYeCKuX anemenToB J[. M.
MenpaeneeBay.

[TpodeccnoHaIbBHO OPUEHTHPOBAHHOE COJICPKAHUE

Xumudeckud »aeMeHT. BemmecTpa

KonTponbhas padota Nel OcHOBBI CTpO€HHUS BELIECTBA
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Paznen 2. XumMuueckne peakuuu 20 (8)
Tema 2.1 Tunsr | Conep:kanue yueOHOro MaTepuaja: 8
XHMHICCKUX Knaccugukarnus 1 THIIBI XUMHUYECKUX PEAKIMid C yJ4aCcTHEM HEOPraHMYECKUX BEIECTB.
peaKuuit KonuyectBeHHbIe OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH U
pacyeTbl 1O YpaBHEHUSAM XHUMHUUYECKHX peakuuid. Moiib Kak eJIuHHIa KOJIMYeCTBa
BelecTBa. MossipHast Macca. 3aKOHbI COXPaHEHHsI MacChl U SHEPIHH. 3aKOH ABOraapo.
Momnsipaslii 00beM ra3oB. OTHOCHTEIBHAS TNIOTHOCTD T'a30B.
Peakiuu koMIuiekcooOpa3oBaHusl C y4aCTHEM HEOPTraHWYECKUX BEUIECTB (Ha mpumepe
TUIAPOKCOKOMILIEKCOB
[IUHKA U aJIFOMHHHUS).
[TpodeccuonanbHO OPUEHTHPOBAHHOE COAEPKAHUE
Pacuer KOMMYECTBEHHBIX XAPAaKTEPUCTUK HCXOAHBIX BEIIECTB M IMPOJAYKTOB PEAKIIMH.
PacueTr KOJMYECTBEHHBIX XapaKTEPUCTHUK MPOAYKTA PEAKLIUU COCIMHEHHUS], €CIIM OJIHO U3
BEIIECTB /IaHO B M30BITKE W/MIIM COAEPKUT MpuMecH. PacueT MaccoBoi MM 00BEeMHOM
JIOJIA BBIX0J1a MPOJIYKTA PEAKLIMH COEUHEHHUS OT TEOPETUUECKH BO3MOKHOTO.
Pewenue 3a0au c npogheccuonanvnoil HanPagIEeHHOCHbIO 2
Tema 2.2 Copepxxanue y4eOHOro MaTepuaJa: 8
DNEKTPOTUTHYECKA Teopus snekrponuTrdeckoit nuccornmanuu. Peakiuu nonnoro oomena. CocrtaBieHue
1 JUCCOUMAaLUs | peakiuii MOHHOTO OOMEHAa IMyTeM COCTAaBJIEHUS UX TMOJHBIX U COKPAIICHHBIX MOHHBIX
HOHHBIA OOMEH yPaBHEHUIA.
l'unponu3 coneil. 3HaueHue ruaponu3a B OHOJOTHYECKMX OOMEHHBIX MpOIleccax.
[IpumeneHnue rugponaunsa B
MIPOMBIIIIIEHHOCTH.
IIpodeccnoHabHO OPUEHTUPOBAHHOE COJEPKAHUE
Cpena pactBopa conu. CHIIbHBIE U C1a0ble SIEKTPOJIUTHI.
Pewenue 3a0au c npogheccuonanvHoll HARPAEIEHHOCHbIO 2

OK 01
IIK 1.1
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Pa3nes 3. CTpoeHue U CBOIiCTBA HEOPraHUYeCKHX BelllecTB

32(8)

Tema 3.1
Knaccudukanus,
HOMEHKJIaTypa 1
CTpOCHHUE
HEOPTaHUYECKUX
BEIIIECTB

Coaep:xanue yueOHOro MaTepHaJia:

[Ipeamer HeopraHuuecko XuUMHUHU. B3anMOCBSI3b HEOPraHMYECKUX  BEIIECTB.
Knaccudukanus nHeopranuveckux BemiecTB. [IpocTeie UM CIOXKHBIE BeELIECTBA.
OCHOBHBIE KJIACChl CIIOKHBIX BEHIECTB (OKCHIbI, THUAPOKCHIBI, KHUCIOTHI, COJIH).
Homenkiarypa v Ha3BaHHEe HEOPraHMYECKUX BEIIECTB HMCXOJs W3 MX XUMHUYECKOU
(hOpMYyIIBI WIIK COCTABJIICHHE XUMUYECKON (POPMYJIBI HCXO/Is U3 Ha3BaHUS BEIIECTBA TI0
MEXIYHAPOAHOU UM TPUBUAIBHOU HOMEHKIIATYPE.

MexmonekyisapHble B3aumonaencTBus. Kpucramioruapartel. ArperaTHble COCTOSIHUS
BemectBa. Kpucrammmueckue u amopdHbie BemecTBa. THIBI KPUCTAJUIMUECKUX
pemeTok (aroMHas, MOJICKYJIIpHAas, WOHHAs, MeETa/UInYecKas). 3aBUCUMOCTH
(U3NYECKUX CBOWCTB BEHIECTBA OT THIA KPUCTAJUIMYECKOM pemeTKu. lIpudnHel
MHOT000pa3usi BEIIECTB.

CoBpeMeHHbBIE TPEJCTABICHUS O CTPOSHUHM TBEPIbIX, >KUIKUX U Ta3000pa3HbIX
BeliecTB. JKuakue KpUCTaibl.
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPKAHUE
MaccoBoit o1 (Macchl) XUMHUYECKOTO dJIEMEHTa (COSANMHEHUs) B MOJIeKyse (CMecH).
Knaccudukaiiys, HOMEHKIATypa HEOPraHMYECKHX BEUIECTB PA3TUYHbIX KJIACCOB

10

Pewenue 3a0au ¢ npogheccuonanvHoii HANPAGIEHHOCHIBIO

OK 01
OK 02
K 1.1
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Tema 3.2 dusuko- Coaep:xaHue y4eOHOT0 MaTepHuaJia: 14
XAMHYECKHE Meramibl. O0mue Qu3nyueckne W XUMHUYECKHE CBOWCTBa MeTawioB. CrocoObl
CBOWCTBA MOJIYy4YCHHS. 3HAYCHUE METAUIOB M HEMETAJIOB B MPUPOAEC M KU3HEIACATEIbHOCTH
HCOPTaHUICCKUX YeJI0BeKa M OpPranu3MoB. Koppo3us METaIIoB: BUILI KOPPO3UH,
BeIIecTs CIIOCOOBI 3aIUTHl METAJUIOB OT KOPPO3HUH.
Hemeranner. OOumme ¢usznyeckne M XUMHUYECKHE CBOICTBa HEMETAIJIOB. THUIHUYHBIE
coiictBa MetauioB 1Y— YII rpynn. Knaccudpukamus u HOMEHKIIATypa COEAMHEHUMA
HemeTaioB. KpyroBopoTbl OMOTeHHBIX 3JIEMEHTOB B
IPUPOJE.
XVUMHYECKHUE CBOWCTBA OCHOBHBIX KIJIACCOB HEOPTaHMYECKHUX BEIIECTB (OKCHIOB,
TUAPOKCUIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB MPOCTHIX
BEILECTB, BOJOPOJAHBIX COEIMHEHU, BBICIINX OKCHJIOB U
TU/IPOKCHU/IOB.
IIpodeccrnonaIbHO OPUEHTHPOBAHHOE COAEPKAHME
VYpaBHEHUS] XUMHUECKUX PEAKIUN C y4acTHEM IMPOCTHIX U CIOKHBIX HEOPraHMYECKHUX
BEIIECTB: OKCHIOB METAJIJIOB, HEMETAJIOB U aM()OTEPHBIX JIEMEHTOB; HEOPTaHUIECKUX
KHCIIOT, OCHOBaHUN # aM(OTEpHBIX THJIPOKCHIOB, HEOPraHUYECKUX COJIeH,
XapaKTEepU3YIOLINX UX CBOMCTBA.
Pemenne NpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKMX 3aJaHMM Ha CBOWCTBA M
MOJIyYE€HUE HEOPTaHUYECKUX
BELIECTB.
Tema 3.3 Copepxxanue y4eOHOIro MaTepuaJa: 4
[IpousBoncTBO OO61ue npeacTaBIeHUs O MPOMBIIUICHHBIX CIIOCO0aX MOJYyYeHHs] XMMUYECKUX BEIIECTB
HEOPTaHMICCKUX (Ha mpuMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIIOTHI).
BEIIECTB. 3HAYCHHE UYepHnas u uBeTHas Metamwnyprus. [IpakTudeckoe MpHMEHEHWE 3JIEKTpPONn3a JUis
1 IIPUMCHCHUC B MOJIyYEHUSI IIEJIOYHBIX IIEJOYHO3EMENbHBIX METauIOB M amoMuHus. CTekio u
ObITY ¥ Ha CHJIMKATHAs IIPOMBIIIIEHHOCTb.
TPOHU3BOJCTBC [Tpo6rema 0TX00B U MOGOYHBIX TIPOLYKTOB.
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPKAHUE
Heoprannueckas Xumusi B MEIMLIMHE, CO3/IaHNE HOBBIX MaTepPHaIOB (B CTPOUTEILCTBE
U JIp. OTpacisiX MPOMBIIIICHHOCTH), HOBbIE HICTOUHUKHU SHEPTUH.
KonTtpoubHas padora 2 CBOICTBa HEOPTaHUYECKHUX BEIIECTB. 2
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Pa3nes 4. CtpoeHue M CBOICTBa OPraHNYeCKHX BellleCTB 68 (10)
Tema 4.1 Copaepxxanue yueOHOro MaTepuaJa: 12 OK 01
Knaccudukanus, [Ipenmer opranumveckod XuUMHUH. B3auMMOCBS3b HEOPraHMYECKUX M OPraHUYECKHUX OK 02
CTpOEHHE U BELIECTB. nK 1.1
HOMEHKJIAaTypa XUMUYECKOE CTpOCHHE KaK MOPSAOK COEIMHEHHUS aTOMOB B MOJIEKYJIE COIJIACHO UX
OpraHu4ICcCKux BaJICHTHOCTH. OCHOBHBIE TMOJOKEHUS TEOPUU XUMHYECKOTO CTPOCHHSI OPTaHUYECKUX
BeILECTB coemuuennit A.M. ByTnepoa. VYriuepomHblii CKeleT OpPraHUYEeCKOH MOJIEKYJIbL.
MounekynsipHble ¥ CTPYKTypHbIE (pa3BEepHYTBHIE, COKpAIIEHHbIE) XUMHYECKUE
¢dbopMyInbl. 3aBUCHMOCTH CBOMCTB BEIIECTB OT XHMHYECKOTO CTPOEHUS MOJIEKYI.
W3omepust u wu3oMmepbl (CTpYKTypHasi, TeoMeTpuueckas (LUC-TpaHC-U30MEPHUS).
KpaTtHocTh XMHUECKOIl CBSI3U.
[lonatne o ¢yHkuMOHaNbHON Tpymme. IIpuHIMNIBI KIaccuUKaUK OPraHUYECKHUX
COEeIMHEHUI. MexTyHapoaHas
HOMEHKJIaTypa U MPUHLIUITEI HOMEHKJIATYPbl OPraHUYECKUX COSAMHEHUH.
IIpogeccuonanibHO OpHEeHTHPOBAHHOE CO/IePKaHUe
HacplienHble, HEHACHIIIEHHBIE U aDOMAaTUYECKUE YTIIIEBOAOPOIBI.
Tema 4.2 Conep:xanue yueOHOro MaTepuasa: 12
CBoiicTBa DU3NKO-XUMUYECKUE CBOMCTBA OPraHMYECKHMX COECOUHEHHI OTIEIBbHBIX KJIACCOB
OPraHUYECKHX (ocobeHHOCTH KJ1acCUpUKaLUU
COEIMHEHU N 1 HOMEHKJIaTyphl BHYTPHU KJIacca; TOMOJIOTUYECKUH pal 1 o01as Gopmya; U3oMepus;
¢u3nyeckrue CBOMCTBA; XUMHUECKUE CBOICTBA; CLIOCOOBI MOTYUYESHHUS):
— TIpeaeNbHbIE YIIIeBOA0PObl. ['opeHre MeTaHa Kak OJIMH U3 OCHOBHBIX MCTOYHUKOB
TeIla B TPOMBIIJIEHHOCTH U ObiTy. CBOHCTBa MNPHUPOJIHBIX YIJIEBOJOPOIOB,
HAax0’KJICHUE B MPUPOJI€ U TPUMEHEHHUE ANKAHOB;
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPKAHUE
[lenouka mpeBpaleHNil Ha FTEHETUYECKYIO CBSI3b MEXAY KJlacCaMH OpraHMYeCKHX
COEIMHEHMH C COCTaBJIEHUEM Ha3BaHUU OPraHWYECKUX COCIMHEHUM MO TPUBUAIBHON WK
MEKTYHAPOJHON CUCTEMaTHYECKOM HOMEHKIIATYpE
Pewenue 3a0au c npogheccuonanvnoii HanpasIeHHOCMbIO 2
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Tema 4.3 Conep:xanue yueOHOro MaTepuasa: 12
DTUICHOBBIE, HenpenenbHble 1 apomMaTuyeckue yrieBoaopoasl. [lomumepusanus sTuiieHa Kak

JTUCHOBBIC u OCHOBHOE HAIIPaBJICHHUE €0 UCIOIB30BaHUA. | OpeHne aleTuieHa Kak HCTOYHUK
apoMaTH4ecKue BBICOKOTEMIIEPATYPHOI'0 IJIAMEHHU AJIsl CBAPKU U PE3KUMETAILIOB,;

YTJIEBOAOPOIBI

Tema 4.4 Conep:xanue yueOHOro MaTepuasa: 12
Kucnoponconepxa — KHUCJIOPOJCOJIEpKAIINEe COCAUHEHUs (CIHPTBI W TPOCThIe JPUPHI, (HEHOIHI,

mue u QIIBJICTU/IBI U KETOHBI, KapOOHOBBIE KHCIOTHI M WX MpOu3BojaHBIC). [IpakTHueckoe
a30TOCOACPKAIINC MPUMEHEHHE ATHICHIJIMKONS, TiniepuHa, (enona. Ilpumenenue Qopmanbaeruna,
COCAMHCHUA areTanpJeruaa, yKCyCHON KUCIOTHl. Mbula Kak COJM BBICHIMX KapOOHOBBIX KHCIIOT.

Moromue

CBOMCTBA MBLIA;

— a30TCOJIepKalIe COSMHEHUS (aMUHBI 1 aMUHOKHCIIOTBI, OCJIKH).

Knaccuukanuss 1 OCOOCHHOCTH OpPraHMYECKHX peakiuii. PeaknmoHHBIE IIEHTPEHI.
Panukansl. IlepBonavanbHbie

MOHATHUA O THIIAX U MEXAHU3MAX OPraHUYICCKUX peaKuHﬁ.
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Tema 4.5.
OOGHapyxeHue
OpPTaHMYECKHUX
BEIIIECTB OT/ICIbHBIX
KJIACCOB C

KauecTBeHHBIC XMMUYECKHE PEAKLUH, XapaKTepHBIC Uil OOHAPYKEHHS OTAEIbHBIX
KJIACCOB OPraHUYECKUX COCIUHEHUil: ()EHOJIOB, albAErUIOB, Kpaxmaia, YKCYCHOH
KHUCJIOTBI, aMUHOKHCIIOT H JIp.

Jlenatypanus O€IKOB IPH HATPEBaHUH, IIBETHBIC PEAKLIUU OEJIKOB.

CocraBneHre KaueCTBEHHBIX DPEaKIUii OOHApYXKEHUS OPraHWYeCKUX COCANHEHUH

MCIIOJIb30BaHNEM OT/IENIbHBIX KJIACCOB.
Ka9CCTBCHHBIX IpodreccHoHaIBLHO OPHEHTHPOBAHHOE COMEPKAHME
peakuui Amunoxucnora. Kap6ornosas kuciaora. Ciuptsl U GeHOIBI. AJIbAETHIbI U KETOHBI.

Tema 4.6. Conep:xanue y4eOHOro MaTepuasa: OK 01
Opranunueckue OK 02
BElIECTBA I[IK 1.1
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buooprannueckue coenunenus. [IpumeneHne u OMOJOTHYECKass POJIb YIIIEBOIOB.
OxuciieHue YriIeBOJIOB — MCTOYHHK OSHEPIHMM JKUBBIX OpraHu3smoB. OOmacTtu
NpPUMEHEHUS AaMHUHOKHCHOT. [IpeBpamieHust OETKOB MUINM B  OpPraHU3MeE.
buonornyeckue ¢yHkuun OenkoB. buonornyeckue ¢QyHkuuu xkupoB. Poib
OpPraHUYeCcKON XMMHUU B

pemieHHH TMpoOsieM NHIEeBOW Oe3omacHOCTH. HyKiIenHOBBIE KHCIIOTBI: COCTaB H
ctpoenue. Ctpoenue HykiaeotnnoB. Cocras HykiienHoBbIX kKuciot (JJHK, PHK). Ponb
HYKJIICHMHOBBIX KHCIIOT B KHU3HECACATCIIbHOCTH OpraHru3MoOB. HpOI/I3BO[[CTBO
OpPraHUYECKUX BEIECTB: IPOU3BOACTBO MeTaHoJa, nepepadboTka HepTH. [lonurTunexn
KaK KpYNHOTOHH&XHBIH NPOAYKT XUMHUYECKOro IpOou3BOjAcTBA. IIpumeHeHue
sTwiieHa. [lpon3BoaCcTBO M IpUMEHEHHE Kaydyka M pe3uHbl. CHHTETHYECKHE U
HCKYCCTBEHHbIE BOJIOKHA, MX CTpPOEHHUE, CBOMCTBa. lIpakTHueckoe HCIIONb30BaHUE
BOIOKOH. CHHTETHYECKHE IIJICHKH: u30JiAudg  4Jid  [pOBOOOB, MCM6paHI)I JJIsL
OIIPECHEHUS BOJIbl, 3aIUTHbBIC IUIEHKU JUIsl aBTOMOOMIIEH, TUIACThIPU, XUPYPTUYECKHE
noBsi3ku. HoBBIE TEXHONOIMHM JajdbHEHIIEr0 COBEPLICHCTBOBAHMS IOJUMEPHBIX
MaTepuasoB.

Ponb oprannyeckoil XuMuu B pelIEeHUH MPOOJIEM 3HEPreTUYecKo 0e30MacHOCTH, B
Pa3BUTHU MCIUIIVHBI,

CO3JaHM HOBBIX MAaTCpHAJIOB, HOBBIX HCTOYHHUKOB OHCPIrHUU (aJ'IBTepHaTI/IBHble
MCTOYHUKH SHEPIUN).

IIpogeccuonanbHO OpHEeHTHPOBAHHOE CO/IePKaHUeE

Hyxkneotuapl. IckyccTBEHHBIE BOJIOKHA.

Kontponbnas padota Ne3 «CTpoeHue U CBOMCTBA OPraHUUECKHUX BEIIECTBY

Pa3nes S Xumus B ObITY M IPOU3BOACTBEHHOM J1eSITeIbHOCTH YeJI0BEKAa

Tema 5.1 Xumus B
OBITY U
MIPOU3BOACTBEHHOMN
JIeITEITbHOCTH
YeJI0BEKa

Conep:kaHue y4eOHOIro MaTepuaJa:

KBanroBas rumnore3a Ilnanka. TemnoBoe wu3nydyenue. KopryckynspHO-BOIHOBOM
nyanusMm. @ortonbel. ['mnore3a nae bpoisis 0 BOJHOBBIX CBOWMCTBAaX YacTHIL.
CoortHomenue HeomnpeaeneHHoctell [eiizenOepra. [laBneHue cBeTa. XUMHUYECKOE
nericteue csera. Onbrtel I1.H. JIebenesa u H.1. BaBuiosa.

IIpogeccrnoHaIbLHO OPHEHTHPOBAHHOE COAEPKAHUE

dotorpdexr. VYpaBHeHue DWHIITEHHA TUTST dboTtodrddekra. Bremrauit

dorosnexTpuueckuii  3pdext. Buyrpenuuit dotorddext. Tumbl  HoTORNIEMEHTOB.

OK 01
OK 02

OK 04
OK 07

K 1.1
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[Tpumenenue potodddexra

Pa3nes 6. UcciienoBanue 1 XUMHYECKHI aHAJIM3 00bEKTOB 14 (4)
Tema 6.1 Conep:kanne y4e0HOI0 MaTEpPHAJIA: 6 OK 01
XUMUYCCKHH Knaccudukanus mpod BOJIBI 10 BUIY ¥ HAa3HAYCHUIO, HCXOJS M3 €€ XUMHUYICCKOTO OK 02
AHATH3 TIPOO BOTEI cocraBa. OpraHojenTUYeCKHWe CBOMCTBA (3amax, M[PO3PaYHOCTh, I[BETHOCTD, OK 07
MYTHOCTb) BOJbL. KHCIOTHOCTH M MIENOYHOCTH BOAbl. pH cpeabl u Meronmbl ee MK 1.1
ompenenenusi. KecTKocTh BOABI M METOIbI ee omnpeaeneHus. CymHOCTh MeTona
TUTPOBAHUSI.
Buibl ’xecTKOCTH BOJIBI (BpEMEHHAs U IMOCTOSTHHAS). JKECTKOCTh BOJIBI KaK MPHYMHA
BBIMA/ICHUS OCAJIKOB WM 00pa30BaHUs CONCOTIOKEHUH, UMEIOLUX MECTO B OBITY U
Ha MTPOU3BO/ICTBE.
CoctaB cojeil, BBIBBIBAIONINX JKECTKOCTh BOJBL. XHMHYECKHE TIPOIIECCHI,
YCTPAHSAIONINE  KECTKOCTh  BOJABL.  YpaBHEHHS  XHUMHYECKHX  PEaKIHi,
WITIOCTPUPYIOIIUX  TPOLIECCH], TPOHMCXOJAIINE TPU YCTPAHEHUH IHKECTKOCTH.
YcTpaHeHne BpPEMEHHOM JKECTKOCTH OBITOBBIMH M XHUMHUYECKHMMH CIOCOOaMHU.
CniocoObl ycTpaHEHUS TTOCTOSTHHON
KECTKOCTH.
IIpodeccnoHaIbLHO OPHEHTHPOBAHHOE COACPKAHME
MaccoBast 105151 pacTBOPEHHOTO BEIIECTBA, MOJISIpHAS M MOJISUTbHAS KOHIICHTPAIIHH.
Tutp pactBopa. )KecTKOCTh BOJIBI.
Tema 6.2 CojaeprxaHue yueOHOro MaTepuaJa: 4
XuMHAYECKUH KauecTBeHHBIN XUMHUECKUN COCTaB MPOYKTOB MUTaHUs. BemecTsa,
KOHTPOJIb Ka4€CTBa ¢anscupunmpyronye NpoayKThl HUTAHUS, U BEIIECTBA, 3arPA3HSIIOMINE ITPOTYKThI
HPOAYKTOB nurtanus. Onpenenenye 3arpa3HsSOUuX XUMUIECKUX BEILECTB B
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IIUTaHUS IIPOAYKTAX IUTAHUS, ONIPEACICHUE BEIECTB, HE 3asBJICHHBIX B COCTABE IIPOLYKTOB
MIUTaHUS.

IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAEPKAHME

Makpo U MUKpO3JeMeHThI. [10IyKOIMYECTBEHHBIN METOJ ONPEAEICHUS HUTPATOB C
UCTIOJIb30BaHUEM JU(EHIIaMIUHA (KOPHEIUIONbI OBOLICH, JIMCThS M KOUYEPBDKKA
KalyCThl, IUIOABl (PYKTOB). AHamu3 YpOBHS 3arpsA3HEHUsT HUTpaTaMH IO
MHTCHCUBHOCTH OKpPAlIMBaHMs POLYKTOB PEaKLUU.

Tema 6.3. Conep:xanue yueOHOro MaTepuasa: 4
XUMUYECKU
AR mpo6 Knaccudukaiys nous 1Mo BUY U Ha3HAYEHUIO, HCXO/IS U3 XMMHYECKOTO COCTaBa. i}
LOUBLL N nenTrduKanys npoObl OYBKI 10 €€ XUMUIECKOMY COCTaBY, OIIMCAHNE BO3ZMOXKHOCTEH e¢
MPUMEHEHHUS.
TpeboBaHHsT K Ka4yeCcTBY IOYBBI PA3UYHOrO Ha3HaueHWs. OmnucaHue 0OCOOCHHOCTEH
WCIIOJIb30BAHUS TTOYB B 3aBUCHMOCTH OT THIIOB, CIIOCOOBI YIIYYIIICHUS Ka4ecTBa IMOYB B
3aBUCHMOCTH OT Ha3HAYCHHS.
OO6nacTi UCHONIB30BAaHUS OPTAaHMUYECKUX YMOOpEeHUIl B 3aBHCHMOCTH OT KaueCTBEHHOTO
cocraBa. Oncanue
OpPraHMYECKUX YIOOpEeHUN U MX MPUMEHEHHE B 3aBUCHMOCTH OT COCTaBa MOYBHI U €€
Pa3HOBUIHOCTH.
IIpomexyTOUYHAS ATTECTANMS: IK3aAMEeH 18
KoncyabTanus 2
Bcero: 176

[To kaxxmoil TeMe ONMUCHIBACTCSA COJEpKaHHE ydeOHOTO Marepuana (B IUIAKTHUYECKUX CJIMHHIIAX), HAMMEHOBAHMS HEOOXOIMMBIX
71a060paTOPHBIX, TPAKTUIECKUX M UHBIX 3aHATHI. OOBEM 4acOB OMPEIEISAETCS M0 KaXA0W MO3UIIUN CTOIONA 3.
*[IpodheccoHAIbHO-OPUEHTUPOBAHHOE COJIEP)KaHUE MOXET OBITh PacHpeesieHO Mo pasfeiiaM (TeMaMm) WIH CKOHIEHTPUPOBAHO B
paznene lpukinagHon MOIYJIb

B ckoOkax yka3aHO KOJMYECTBO 4YacOB, BBIJICIICHHBIX Ha peaau3aiuio MPoPEeCCHOHAIBHO OPUEHTUPOBAHHOTO COJIEPKAHUS
(TeopeTudecKkue 3aHATHsI/1abopaTopHbIe PaOOTHI)
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3 YCJIIOBUS PEAJIMBALIIMA JUCHUITJIMHBI « XUMMUS»
3.1. TpeboBaHusi K MUHUMAJbHOMY MATEPUAJIbLHO-TEXHUYECKOMY 00eCledeHUI0

OcBoeHue nporpaMMbl WHTEIPUPOBAHHOM Y4EeOHOM JMCLMIUIAHBI «XHMHSD)
npenanojaraeT Hajluuue B NPOQPECCHOHAIBHOM 00pa3oBaTEIbHOM  OpraHU3allNH,
peanusyroieii  00pa3oBaTeNbHYI0 IPOrpaMMy CpeaHero oOmiero oOpa3oBaHHs B
npenenax ocsoeHus OIIOII CIIO na 6a3e ocHOBHOro 0011ero 00pa3oBaHUs, Y4eOHOTO
kabunera. [loMelenne kabOMHeTa JOJKHO YAOBIECTBOPATH TPEOOBAHUSAM MTOCTAHOBIICHUS
ot 28 cents6psa 2020 roga Ne28 OO0 yrBepkaenun canutapubix npasun CII 2.4.3648-20
"CaHUTapHO-3IUAEMHUOJIOTUYECKHE TpeOOBaHUS K OpraHu3alusM BOCIUTAaHUA U
00yueHHsI, OTAbIXa U O3JIOPOBJICHUS JAETEH M MOJIOACKHU" U ObITh OCHAIIEHO TUIIOBBIM
o0OpyJOBaHMEM, yKa3aHHbIM B  HACTOSIIMX TpeOOBaHHUSIX, B TOM  YHCIE
CHEeHATIM3UPOBAHHON yueOHOW MeOenblo U CpeacTBaMu OOy4YeHUsl, JOCTaTOUYHBIMU IS

BBINIOJIHEHHSI TPEOOBAHUI K YPOBHIO MOJATOTOBKH O0YUYarOIINXCS.

No HaunmenoBanune
I /;] y4eOHBIX OcHaneHHOCTh Y4€OHbBIX TOMEIIEHUI
MMOMEIICHUHN

1. | Xumuueckas XUMHUYECKHE PEAKTUBBI, MTOCY/IA.

naboparopus | Becol Texunueckne NO2246; TK1990.

(T"-470) Konopumerp ¢poTo3neKTprUUeCKUii KOHUEHTPALMOHHbBIN
K®K-2 - 2.

Amnmapat Kurma — 2.

[xad BbITSKHOM — 1.

Mydensuas neus Tun CHOJI 1,62-5,1/9,3.
Ananutuyeckue Becsl BJIP-200 — 3.
Komopumerp doto-anekrpudeckuit DIK-56M — 1.
Hentpudyra OIlH-3.

Hentpudyra OITH-8.

pH metp-340.

Cnekrpodoromerp — CD-2B.

CymmnbHbii mkad — 1.

Bonsinas 6ans TY-46-22-587-75.

Crox mia xuMuueckux mccienosanuii — 10.
Cron—17.

Cryn — 33.

Tabmuiia Menneneena — 2.

Jocka kmaccHas — 1.

[Ixad xamwKHBIM — 1.

[lItatuB nmst mpoOUpPoK — 6.

OnekTporuira — 1.

Oraxxepka MeTajuinyeckas s peaktuBoB — 10
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2. | Kabuner Cron meramnnyeckuii — 14.
XUMUHU Cryn — 27.
(I"-206) DTaXepKu METaJUTMIECKUE JIJIsT PEaKTUBOB — 9.
[xad BBITSKHOM — 1.
[Ixa¢ BeTepuHapHbIii — 4.
Jocka kmaccHas — 1.
Jlocka oObsBneHmi — 1.
Ornerymurens — 1.
Komma — 1.
Hentpudyra nadopatopuas LIJIMH-P10-01 «2nekon»
pH-metp MuuuBosnsT™MeTp pH-150M
Becwr BJIKT-500
bans BoasHas nadoparopnas LW-1
pH-meTp mummuBomeT™MeTp pH-121
TepmocTat 118 cymku adopaTtopHor nocyasl SUP-4
[Torenumo-merp JII1-58
CnektpodoTomerp ®IK-56M
XUMHUUYECKUE PEAKTUBBI,
XuMuyeckas mocyja
[lITatnB MeTaIITHIECKUN — ©.
[lItatus bynsena — 6.
Kamtoszu — 3.
Poratop — 1.
Crenn — 14.
Aptokia — 1.
doTosnekTpokosopumerp GIK
Ilepeyenb MH(POPMALMOHHBIX TEXHOJIOTHH
(KOMILIEKT JIMIIEH3MOHHOTO U ¢B0oOoaHOTO I10O)
Ne | Ha3Banmue (munensus\coboaHoe I10)
1. | Windows 7 JIALEH3 U
2. | Paint.NET csoboaHoe 10
3. | Cucrema yripaBieHHUs TUCTAHIIMOHHBIM cBooogHoe 110
obyuenuem Moodle
4. | UuopManmoHHO-TIPaBOBBIC CUCTEMBI" csoOoguoe [10 mis
I"apant" u "KoHcynbrant+" oOyJarouxcs
5. | Microsoft office 2007 JUTICH3US
6. | CucTeMbl aHTUBUPYCHOM 3aITUTHI JTUTCH3HSI
naboparopuu Kacnepckoro
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Xumus
IlepeyeHb OCHOBHOM M JONOJHUTEJIbHON JUTEPATYPbI, HEOOXOAUMOI /1JI1 OCBOCHUS
AMCIHUTLTAHBI

OcHoBHasi JiuTepaTypa:

1. T'abpuensa O. C. Xumus. bazoseiit ypoers. 10 kiacc : yueOnuk /O. C. 'abpuenss,
H. T'. Octpoymos, C. 1O. ITonomapeB — Mocksa : [Ipocsemenue, 2025. — 192 c.—
ISBN 978-5-09-107640-0.—TekcT: 271eKTpOHHBI.

2. I'abpuensn O. C. Xumusa. bazoseiit ypoBenb. 11 kinacc: yueOnuk /O.C. I'aGpuenss,
N.I". Octpoymos, C.1O. [TonomapeB — Mocksa : IIpocsemenue, 2025. —192 c¢.— ISBN
978-5-09-107641-7.—TeKcT: 37E€KTPOHHBIN.

JlonosHuTEIbHAS JIUTEpPaTypa:

1. TI'muaka H.JI. OOmas xumus : ydeOHoe mocobue / H. JI. I'muaka. — MockBa
:KunoPyc, 2021. — 749 c¢. — ISBN 978-5-406-08333-8. — URL:
https://book.ru/book/939867.— Tekcrt : 31eKTPOHHBIH.

2. Tomny6nerx JI. I1. Xumus : yae6noe mocobue / JI. I1. ITogmyOnprx. — KpacHosipck
:Kpacl'AY, 2018. — 306 c.— URL.: https://e.lanbook.com/book/130110. — Tekcr :
ANEKTPOHHBIN.

3.  Cupotkun O.C. Xumus : yaeOnuk / O. C.Cupotkun. — Mocksa :KunoPyc, 2019. —
363 c. — ISBN 978-5-406-06688-1. — URL.: https://book.ru/book/930225.— Tekct

: DJICKTPOHHBIU.

Ilepeyennb pecypcoB MHPOPMALMOHHO-TEJIEKOMMYHUKANUOHHON ceTH «HTEepHeT»,
HE00XO0AUMBIX /ISl OCBOEHMS AU CIIUTIIIMHBI

1.00pa3oBarensHble  pecypchl  HHTepHeTa. Xumusa : caWr. — URL:
http://www.alleng.ru. — Pexxum moctymna: cBoOO HBINA.— TEKCT : SJIEKTPOHHBIH.

2. Enunas xomnekius 1uudpoBbIx oOpa3zoBatenbHBIX. : caiit. — URL:
http://www.school-collection.edu.ru. — Pexum goctyna: cBoOomHbli.— Tekcr
AIEKTPOHHBIN.

3. Komnexuusa «EcTecTBeHHOHay4YHBIE HKCIEPUMEHTHI» : Xumus : calT. — URL:
http://experiment.edu.ru. — Peskum qoctyna: ¢cBOOOIHBIN.— TEKCT : AJIEKTPOHHBIH.

4 KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHHUS YUEBHOM
JANCHOUITJIMHBI «XXUMMWUSA»
4.1 KoHTpOJIb U OLIEHKA Pe3yJIbTATOB OCBOEHUS Y4eOHOM M CUMILINHBI

[ens xaxxmoit hopMbl KOHTPOJIS — 3aUKCUPOBATH MPUOOPETEHHBIE 00YUAIOIIIMMCS
B pe3yJbTaTe OCBOCHUS y4e€OHOW IUCIUIUIMHBI 3HAHUS, YMEHHUS, CHOCOOCTBYIOLIME
(hOpMUPOBAHUIO KOMITCTCHITUH.

KoHTposb 1 OlLleHKa pacKpbIBAIOTCS Yepe3 YCBOCHHBIE 3HAHUS U MPUOOPETEHHBIE
oOydJaronuMucs  yMEHHS,  HampaBlieHHblE Ha  (QopMupoBaHHMEe  OOMMX U
npodeccuoHanbHBIX KOoMIeTeHUud. KomneTeHuuu AOKHBI OBITh COOTHECEHBI C
NpeIMETHBIMU pe3ynbTataMu. J[Isi KOHTpOJNS W OICHKM pPE3yJbTaTOB OOYyYCHHS
npenojaBaresb BbIOUpaeT GopMbl U METOJBI C yU4E€TOM MpodeccuoHaI3aluu 00ydeHus
M0 TIpOrpaMMe AUCIUTIIIHBI.

B Tedenne cemecTpa UCTIOMB3YIOTCS CIICAYIONINE BUIBI KOHTPOJIS:
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- TEKyIIUH,

- pyOCXKHBIH.

Texkymuii KOHTPOJL TPEACTABIACT COOOW TMPOBEPKY YCBOCHUS YYEOHOTO
Marepuana TEOPETUUECKOTO U MPAKTHUYECKOr0 XapakTepa, PEryJIipHO OCYLIECTBISEMYIO
Ha NMPOTSKEHUH CEMECTPA.

Texywuii koHmpoab 3HaHUW OCYIIECTBISETCS B (pOpME YCTHOIO M MHUCHMEHHOTO
Olpoca CTYJEHTOB Ha 3aHATHUAX, HAMUCAaHHE W 3aluTa pedepara, COOOUICHHS HWIH
COCTaBJICHHE MpPE3EHTAUUHU (IT0 BBIOOPY), BBHIOJIHEHUS MHCbMEHHBIX CaMOCTOSITENIbHBIX,
(GpOHTANBHBIX JTAOOPATOPHBIX M  KOHTPOJBHBIX pabOT, TMPOBEPKU OOIMMX U
UHAVMBUYabHBIX 3a/IaHUI, B paMKax CaMOCTOSITEIbHOW pabOThl, a Takke OJIaHKOBOTO
TE€CTUPOBAHHS.

CamocrosiTenbHbIe padOThHI MIpeAHA3HAYEHBI 1JI KOHTPOJISI YMEHHUS pelliaTh 3a1a4u
Y BBITIOJIHATH YIIPAXKHEHUS 110 MPONAEHHON TEME.

KoHTposibHbIE pabOThl AAIOTCS JJI MPOBEPKU 3HAHUNW U YMEHHM 00yYaromuxcs,
MOJIyYEHHBIX B pe3yibTaTe H3y4deHUsd pa3fena. MokeT 3aHMMaTh 4YacThb Y4eOHOIO
3aHATHS C pa300pPOM MPABUIILHBIX PELICHUIN Ha CIEAYIOIIEM 3aHATUH.

Texymuii KOHTPOJIb TPAAUIIMOHHO CIYXUT OCHOBHBIM CPEACTBOM OOECIIEUEHUS B
y4eOHOM TIpolecce «OoOpaTHOM CBSI3W» MEXIy MpernojaBareiaeM U 00ydaroluMcs,
HEOOXOAMMOW MJI1 CTHUMYJIUPOBaHHUS pPadbOThl OOyYaroUIMXCsi M COBEPUIEHCTBOBAHUS
METOJMKHU MPENOJaBaHNsl YUEOHBIX TUCIUILIUH.

Py6exubie koHTposibHbie Toukd (PKT) mo aucuuminvHe ompesienceHbl B BUIC
KOHTPOJIBHOH (IIpOBEpOYHOI) paboThl WM OJAHKOBOTO TECTHUPOBAHMSI MOCIE U3YUCHMUS
paszesia WIM HECKOJbKUX TEMaTHYeCKH ONM3KHX pa3/ieloB MO JuCHUILUIMHE. Bcero
npennonaraercs nposectu 2PKT B nepBom cemectpe u 1 PKT Bo BTOpom cemecTpe.

Tembl PKT
1 cemecTp
KonTtpoabnasi padora Ne 1 «OCHOBBI CTPOCHHS BEIIECTBA»
KounrpouabHast padora Ne 2 «CBOICTBa HEOPraHUYECKUX BEIIECTB)
2 cemecTp
KounrpoasHas padora Ne 3 «CTpoeHne 1 CBOMCTBA OPraHUYECKHUX BEIIECTBY»

Koa u HaumeHoBaHue Pa3zpen/Tema Tun oneHoYHbIX
hopmupyembix MeponpUsITHI
KOMIIeTeHIu

OKO01.Bei6upats cioco0sl  |Pazgen 1. Temsl 1.1., 1.2 | Tekymuii KOHTPOJIb NPU
pelIeHust Paznen 2. Temsl 2.1.,2.2. 'mpoBeaeHnH:
3a1a4npodhecCUOHATBHOM Paznen 3. Temst 3.1., 3.2., |- yCTHBIN OnIpOC;
EITEILHOCTHU 3.3.

IIPUMEHUTEIIBHO K Paznen 4. Tembl 4.1.,4.2., - GppOoHTAIBHBIN ONPOC;
pa3IUYHBIM KOHTEKCTaM 43.,44., 45.,4.6.
Paznen 5. Temsr 5.1. - OLICHKAa KOHTPOJIBHBIX
Paznen 6. Temsl 6.1., 6.2, pabor;
6.3.
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OK 02. Ucnonb3oBath
COBpEMEHHBIE CPEJICTBA
TIOMCKa, aHaJIH3a u
UHTEPIIPETAIINH
nHpopMmaruu,
UUHGOPMaITMOHHBIE
TEXHOJIOTHH JIJIsI
BBITIOJTHCHUS 33124
npodeccuoHanTbHON
NeSATEeITHLHOCTH.

Pazpen 1. Temsnr 1.1., 1.2
Paznen 2. Temsr 2.1., 2.2.
Paznen 3. Temsr 3.1., 3.2.,
3.3.

Paznen 4. Temre1 4.1.,4.2.,
43.,4.4.,45.,4.6.

Pa3zmen 5. Temn! 5.1.
Pa3zgen 6. Temnl 6.1., 6.2,
6.3.

OK 04. D dexTuBHO
B3aHUMOJIEUCTBOBATh U
paboTaTh B KOJJIEKTUBE U
KOMaH/ie.

Pazmen 1. Temnr 1.1., 1.2
Pazgen 2. Temnr 2.1., 2.2.
Paznen 3. Temsr 3.1., 3.2.,
3.3.

Paznen 4. Temre1 4.1.,4.2.,
43.,44.,45.,4.6.

Pa3nen 5. Temsr 5.1.
Paznen 6. Temn! 6.1., 6.2,
6.3.

OK 07. ConeiicTBoBarhb
COXPAHEHUIO OKPYXKAIOIIEH
Cpelibl,
pecypcocOepeKeHHIO,
IPUMEHSTH 3HAHUS 00
WU3MEHEHUH KJIMMaTa,
MPUHIUIIBL OEPEKITUBOTO
MPOU3BOICTBA, 3PPEKTUBHO
JIEVCTBOBATh B
Ype3BbIYAITHBIX CUTYAIHIX.

Pazmen 1. Temur 1.1., 1.2
Paznen 2. Temsr 2.1., 2.2.
Paznen 3. Temsr 3.1., 3.2.,
3.3.

Paznen 4. Teme1 4.1.,4.2.,
43.,44.,45.,4.6.

Pa3nen 5. Temnr 5.1.
Paznen 6. Temnr 6.1., 6.2,
6.3.

IIK 1.1. BeITIOTHSATE
MOJATOTOBKY K TIPOU3BOJICTBY
paboT OJTHOTO BHJIA HA
TEPPUTOPHIX B 00BEKTAX

Pasznen 1. Temer 1.1., 1.2
Paznen 2. Temsr 2.1., 2.2.
Paznen 3. Temsr 3.1., 3.2.,
3.3.
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- HaOJIIOJICHUE 32 XOJIOM
BBITIOJTHEHUS
71a00paTOpPHBIX PadoT;

- OIICHKA BBITIOJTHCHUS
71a60paTOpPHBIX PadoT;

-OIIEHKA TIPAKTHIECKUX
pabor (pemeHus
KauyeCTBEHHBIX, PACUCTHBIX,
npodeccruoHaIbHO
OPUEHTUPOBAHHBIX 33]1a4);

-OILIEHKa TECTOBBIX
3aJaHuM;

HAOIIOAECHUE 32 XOA0M
BBIIIOJIHEHUS
WHIMBUIYaJbHBIX
IIPOCKTOB U OIICHKA
BBITIOJTHEHHBIX IMPOEKTOB;

-OLICHKA BBIIIOJTHCHHU A
JOMAIlTHUX

CaMOCTOSITEJIbHBIX padoT;

-HaOJIIOICHUE U OIl€HKA
pelLIeHns Kerc-3a1ay;

-Ha0JIIOIEHUE U OL[EHKA
JI€JIOBOU UI'PHIL;

- OK3aMCH




Paznen 4. Teme1 4.1.,4.2.,
44.,45., 4.6.

Pa3zmen 5. Temnr 5.1.
Paznen 6. Temsr 6.1., 6.2.

4.2 POPMA H?OME)KYTO‘IHOI?'I ATTECTAIIMU CTYJAEHTOB
IO YYEBHOU JUCIHUIIJIMHE

MeTtoauka npoBeneauss UKP u s3x3amena. [IlpumepHble BONPOCHI M 3aJaHUS K
HNKP u 3x3ameny. Kpurepuu ouenku 3nanuii B pamkax UKP u s3x3amena.
DopMa IPOMEKYTOYHOM ATTECTALUM.

dopMbl MPOMEKYTOUHOW arTecTaluu 1o (U3UKE, YCTAHOBJICHHas pabouuM
yueOHbIM 1iaHoM, - UKP u ask3amen - cpaercs Ha mepBOM Kypce B KOHIE NEPBOTO U
BTOPOTO CEMECTPA.

B cootBeTcTBUM ¢ peicTByromuM B [1on0KeHHEM O TEKYIIEM KOHTPOJE 3HAHWMN U
IPOMEXKYTOUHOM arrectanmu  obOyyaromuxcs (dakynsreta CIIO B Kypckom T'AY
CTYJICHT, BBITIOJIHUBIIHMI BCEe pyOEKHBIE KOHTPOJIbHBIE TOUKHU Ha «4» U «5», MOXKET OBbITh
ocBoOokeH oT caaun MKP wim sk3amena. EMy mpocrtaBiisercss UToroBasi olieHKa Ha
OCHOBE Pe3yJIbTaTOB, MOJYYEHHBIX Ha PYOEHKHBIX KOHTPOJIbHBIX TOUKAX.

Py6exubie kontposibabie Touku (PKT) mo nucuumniauHe omnpeneneHsl B BUIE TBYX
KOHTPOJBHBIX pabOT WM TECTUPOBaHUSA B 1 cemecTpe W OJHOW KOHTPOJBHON padOThI
WJIM TECTUPOBAHMUS BO 2 CEMECTPE.

Ecnu cryneHT He BBINOJIHSIET 33JaHusi B paMKax pyOEKHOro KOHTPOJIS Ha
«XOpOULIO» U «OTIUYHOY», TO MPOXOJUT MPOMEKYTOUHYIO aTTECTALMIO B TPAAUIMOHHOU
dbopme. Oxzamen TpeAnosiaraeT OTBET CTyACHTAa Ha 2 BOIpOCa U PEIICHHUE 3aJayH.
DK3aMEH MPOBOJUTCS B YCTAHOBIICHHOE PACIIMCAHUEM BpPEMS K3aMEHAIIMOHHON HEIENH.
Bo Bpemst mpoBenieHUs HK3aMeHa B ayIMTOPUM OJTHOBPEMEHHO MPUCYTCTBYET He OoJee 5
ctyneHToB. Ha moaAroTtoBky k orBeTy naercsa He 6osnee 40 munyT. Jlaniee — oAuH CTYJEHT
OTBEYAET, OCTAIbHbIE TOTOBATCS.

IIpumepnsbie Bonpocsl K UKP u 3xk3ameny
(OK 01,02, 04, 07, IIK 1.2)

. OcHOBHBIE MOHATHS XUMHUH. BemectBo. AtoMm. Moiekyna. XHUMUYECKUU DIIEMEHT.
Amnnotponud. Ilpocteie M cliokHbIE BemiecTBa. KadyeCTBEHHBIM W KOJUYECTBEHHBIN
COCTaB BEIIECTB. XHUMHUYECKHE 3HAaKu U Gopmylbl. OTHOCHUTENbHBIE aTOMHAs |
MOJIEKYJIsIpHas Macchl. KoJMuecTBO BeniecTna.

. OcHOBHBIE 3aKOHBI XUMHHU. CTeXHOMETpHUA. 3aKOH COXPAHEHUS MACChl BEIIECTB. 3aKOH
MOCTOSIHCTBA COCTaBA BEIIECTB MOJICKYJISIPHOM CTPYKTYpbl. 3aKOH ABOTaJipo U CIIEICTBUS
WX HETO.

. Ilepnognueckuii  3akon J.M. MengeneeBa. Otkpbite J[.MI. MeHnaeneeBbim
[Tepuoauueckoro 3akona. [lepuonnueckuii 3akoH B popmynupoBke .M. Menzaeneena.

. [lepuoguueckass TabnMIla XUMHUYECKUX DOJEMEHTOB — rpaduueckoe oToOpaxeHue
nepuoandeckoro 3akoHa. CTpyKTypa MNEpUOJUYECKOM TaOIMIbI: MEPUObl (Malible U
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OoJibIIKE), TPYIIHI (TJIaBHAS U TIOOOYHAs).

. Ctpoenue aroma u nepuoandeckuid 3akoH .M. MenzaeneeBa. ATOM — CJIOKHasl 4acTHUIIA.

SAnpo (IpOTOHBI W HEUTPOHBI) M AJNEKTPOHHas obonouka. M3oromsl. CrpoeHue
AIIEKTPOHHBIX 000JI0UYEK aTOMOB JIEMEHTOB MaJIbIX MEPUOOB.

OCc00EHHOCTH CTPOCHHUSI JIEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB OOJIBIIKUX MEPUOJIOB
(mepexoHBIX 37eMeHTOB). [loHsATHE 00 opOUTANSIX. S-, p- U -OpOUTATH. DICKTPOHHBIC
KOH(UTYpallMi aTOMOB XUMHYECKUX JIEMEHTOB.

CoBpeMeHHas (POpMyJIHMpPOBKA MMEPUOJAUYECKOrO 3aKOHA. 3HAYEHUE NEPHOIUYECKOTO
3aKOHAa M MEPHOJNYECKON CHCTEMBbI XUMHUYecKux sieMeHToB [[.M. MeHnneneeBa s
pPa3BUTHS HAYKU Y IOHUMAHUS XUMUYECKOW KapTUHBI MUpAa.

WNonnas xumuueckas cBsizb. KaTwoHbl, ux oOpa3oBaHHe U3 aTOMOB B pe3yibTaTe
npolecca OKUCIeHUs. AHUOHBI, UX 00pa3oBaHME M3 aTOMOB B pe3yjbTaTe Mpolecca
BOCCTAHOBIJICHUS. MOHHas CBs3b, Kak CBS3b MEXKAY KaTUOHAMHU W AHUOHAMM 33 CYET
ANEKTPOCTATUYECKOTO MpUTsHKeHus. Kiaccudukaiiys MOHOB: 10 COCTaBy, 3HAKy 3apsja,
HaJU4MIO0 TUAPATHOM o00o0souku. MoHHble KpucTaimmmueckue pemetkd. CBoicTBa
BEIIECTB C MOHHBIM TUIIOM KPUCTAITIMYECKON PEIIETKHU.

KoBasienTHas xumuyeckas CBs3b. MexaHu3M 00pa3oBaHUsI KOBAJEHTHOM CBSI3H
(OOMEHHBI# U JOHOPHO-AaKIENTOPHBIN). IEKTPOOTPHUIATEIILHOCTh. KoBajgeHTHbBIE
MOJISIpHAsE W HENoJsApHas CBs3W. KpaTHOCTH KOBAJIEHTHOW CBS3H. MOJEKYJSIpHBIE U
ATOMHBIC KpUCTAUIMYECKHE pemeTku. (CBOMCTBAa BEIIECTB C MOJEKYJISIPHBIMA H
ATOMHBIMU KPUCTAJUIMYECKUMU PEIIETKAMU.

Mertamnuyeckass CBsI3b. MeTaluinueckass KpUCTAUIMYECKas PElIeTKa M METajuIM4ecKast
XUMHUYECKas CBsA3b. PU3NUECKHE CBOMCTBA METAJIOB.

ArperatHple COCTOSHHUS BEIIECTB MW BOJOPOJHAS CBA3b. [Beploe, XKUAKOE U
razoo0pazHoe cocTosiHusI BemlecTB. llepexon BemiectBa W3 OJIHOTO arperaTHOTO
COCTOSIHMS B ipyroe. BomopoaHas cBA3b.

HNucniepcubie cucteMbl. llonsitue o gucnepcHod cucreme. J[lucnepcHas ¢aza u
nucriepcuoHHas cpefa. Kiaccudukanus gucnepcHbix cucteM. [ToHATHE 0 KOJUTOMIHBIX
CHCTEMAX.

PactBopel. PactBOpenme. PactBopumocTs BemiecTB. HachbllieHHbIE, HEHACHILLICHHBIE,
NEPECHIIIEHHBIE PACTBOPHL. 3ABUCUMOCTb PACTBOPUMOCTHU Ta30B, KUAKOCTENH U TBEPIBIX
BEILIECTB OT pa3IMUHbIX (hakTopoB.MaccoBas J10Jis1 paCTBOPEHHOTO BEILIECTRA.
DJIEKTPOJIUTAYECKAs JUCCOLMAIUA. OJEKTPOJIUThI W HEDJIEKTPOJIUTHI. MeXaHU3MBbI
BJIEKTPOJIMTUYECKON HMCCOLMALMU JJIsI BELIECTB C PA3JIUYHBIMH TUIAMH XUMHUYECKOU
CBsI3U. [ MApaTUPOBAHHBIE U HETUPATUPOBAHHBIC HOHBI.

Crenenp dIeKTponuTHUYECKOW aucconmanuud. CuibHbIE M ClIa0ble  DJIEKTPOJIMTHI.
OcCHOBHBIE MOJIOKEHUS TEOPUU PIEKTPOIUTUYECKON nucconranuu. Kuciaorsl, o0CHOBaHMs
Y COJIU KakK DJICKTPOJIUTHI.

Kiraccudukanust HeopraHM4eCKUX COeTMHEHUN U UX CBOMCTBA

Kucnoter u ux cBoiicTBa. KHCIOTHI KaK AIEKTPOIUTHI, UX KJIaCCU(PUKAIIHS TI0 Pa3THIHBIM
NpU3HaKaM. XHMHUYECKUE CBOWCTBA KHUCIOT B CBETE€ TEOPUU DJICKTPOJUTHYECKOU
nucconuari. OcOOCHHOCTH B3aMMOJICHCTBHS KOHIICHTPUPOBAHHOW CEPHOU M a30THOMU
KHUCJIOT ¢ MeTaymiaMu. OCHOBHBIE CTIOCOOBI TIOJTYYECHHS KUCIIOTHI.

OcHoBanusg u ux cBoiicTBa. OCHOBaHUS KaK AJIEKTPOJUTHI, WX KiIacCHU(PUKAIMS TIO
pa3IUYHBIM TpPU3HAKAM. XHWMHUYECKHME CBOWCTBA OCHOBAaHUM B CBETE TEOPUU
3JIEKTPOJIMTUYECKON Aucconrannu. Pas3nokeHne HepacTBOPUMBIX B BOJE OCHOBAHHUM.
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OcHOBHBIE CIOCOOBI TOJTYYEHUS] OCHOBAHUM.

Comu n ux cBoiictBa. Conu Kak 3JeKTpoauThl. Cojin CpelHHE, KHUCIIbIE U OCHOBHBIE.
XHWMHUYECKH CBOMCTBA COJIEI B CBETE€ TEOPUM DIIEKTPOJIUTHUYECKON IHCCOLMAIUU.
CnocoObl IOJTydeHHUsl COJIEH.

I'mnponus comei.

Oxcunpl u ux cpoiictBa. ConeoOpasyroiye U HecoiaeoOpasytomue okcuibl. OCHOBHBIE,
aMm(poTepHble U KHUCJIOTHBIE OKCHJBl. 3aBHCHUMOCTb XapakTepa OKCHUJIAa OT CTENEHHU
OKHUCJICHUSI 00pa3ymoliero ero Merajia. XMMHUYecKHe CBOMCTBa OkcuaoB. [lomyueHue
OKCH/JIOB.

OKUCANTENBPHO-BOCCTAHOBUTENIbHBIE peakiuu. CreneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBJIEHHE. BoccraHoBuTenb M OKUcIeHUE. MeTon 3JeKTpOHHOro OajaHca s
COCTaBJICHUS YPABHEHUN OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

Ckopocth xuMuueckux peakiui. I[IoHsSTHE O CKOPOCTM XHWMHYECKHUX pEaKIHUU.
3aBUCUMOCTh CKOPOCTH XUMHUYECKHUX PEAKIHUM OT pPa3IudHbIX (HAKTOPOB: MPUPOJIbBI
pearupyronmx  BEUWEeCTB, WX  KOHIEHTpAllMU,  TEMIIEPATypbl,  IOBEPXHOCTHU
COIIPMKOCHOBEHUS U UCITOJIb30BaHUS KaTaJInu3aTOPOB.

OOparumocTh XUMHYECKUX peakinuii. OOpaTumbie U HeoOpaTUMBbIE  PEaKIIMH.
XHMMHUYECKOE PAaBHOBECHE U CITIOCOOBI €T0 CMEIIICHUS.

TUIbl KPUCTAUIMYECKUX PEIIETOK. YacThipl Jexamuye B y3JIaX KPUCTAUIMYECKOU
pew€Tku. Tun cBsa3u mexay yactuaMu. [Ipumepsl BemecTs. @U3ndecKue CBOMCTBA.
Koppo3us metamioB. XumMuyeckas u 3JIEKTPOXUMUYECKAS] KOPPO3USL.

Mertaibl riaBHBIX TOATPYNI. MeTaibl MOOOYHBIX TOATPYIII.

DeKTponau3. XMMUYECKUE UCTOUYHUKH TOKA. [Iporiecc Ha aHoie U Ha KaToJeE.

l'anorensl. Haxoxnenue B mpupoae. CTpoeHHE U CBOMCTBA aTOMOB. | aJIOr€HOBOIOPOBI
Y TaJIOT€HU/IBI.

Xanpkorensl. Cepa. Haxoxaenue B mnpupone. [lomyueHuwe Kucimopoga M CEpBL.
CepoBoI0pO/I, CEPOBOIOPOIHAS KHCIIOTA, CYJIb(MUIBI.

I'eHeTnyeckass CBA3b MEXKJYy KIacCaMyd HEOPTaHMYECKMX WM OPraHUYECKUX BELIECTB.
['eneTnyeckui psiag d7aeMeHTa — MeTauia. | €HeTUYeCKUuM psifi 3J€MEHTa — HEeMeETallla.
['eneTnueckuit psa deMEHTa — MeTalla, KOTOPOMY COOTBETCTBYIOT aM(OTEPHBIE OKCH/T
Y TUJAPOKCUL.

Ipumepnbie 3agaun k UKP u 3x3ameny
(OK 01, 02, 04, 07, IIK 1.2)

Ocy1iiecTBUTE CIEAYIOMIME MPEBPALICHUS:

CuCl; ->CuOHCI — Cu(OH),— CuO — Cu(NOs3)..

Hanuimre ypaBHeHus peakuui.

Ocy1ecTBUTE CIEAYIONINE MPEBPALICHUS:

FE(OH)g —>FeOHSO, —)FEz(SO4)3 —> Fe(N03)3 —>FePQOq

Hanummre ypaBHeHuUs: peakunid.

Hanummmre rpadpuueckoe uzoodpaxkenue hopmynsl Ca(HSO,), , Ha3BaHME 3TOM COJIM, KaK
€e MOXHO TOJIydUTh W TMPEBPATUTh B CPEAHION, HOpMalbHYIO coib? Hamwummure
YpaBHEHUSI COOTBETCTBYIOIIUX PEAKIIHMN.

YuuteiBas aM(pOTEPHOCTh, HAMUIIUTE YPABHEHUS PEaKIUN CIEAYIOIMINX OKCHJIOB C

KHCJIOTOM M 1menodsto: PbO, ZnO, Mn,0;
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CocraBbTe ypaBHEHUS pEaKIUi, C IOMOILIBIO KOTOPBIX MOYKHO OCYIIECTBUTH CIEAYIOIIUE
PEBPALLCHNUSA:

Hanwr cexyromnue okucibl MetamwioB: CaO, CuO, ZnO, Fe,O3 , MNn,O7 . Ykazars, kakue
W3 HUX OCHOBHBIC, KHCJIOTHbIE u amdoTepHble. Hammcate ypaBHEHHs peakiuid
PAcTBOPEHHMSI 3TUX OKUCJIOB B KUCJIOTE U LIECJIOYH.

Kaxkoe u3 ykazaHHbIX BemiecTB OyaeT pearupoats ¢ KOH?

Aleg , N205 ,CI’Q(SO4)3 , Ba(OH)z , HP03 , Zn(OH)z, CuO.

Hanummre ypaBHEHUs peakuuu.

OcymectBuTh cieayromuii muk npepamnienuii: CaCl, — Ca(NOs),—» CaCO; -»CaO —
C&3(PO4)2.

[Tonbepute Mo nBa ypaBHEHHUS B MOJCKYJISIPHOM BHUAC K KaKIOMY W3 MOJICKYJSPHO-
nonHbIx: Ca?'+ CO32 =CaCOg

CocraBbTe MOJIEKYJSIPHBIE M MOJEKYJIAPHO-UOHHBIE YPAaBHEHUS TUIPOJU3a COJIEH:
Ba(CN), ,CrCls.

[TonGepute Mo aABa ypaBHEHUS B MOJICKYJISIPHOM BHUE K KaXJIOMYy W3 MOJIEKYJSIPHO-
nonHbIX: Cu(OH),+2H" =Cu?* +2H,0.

CocTaBbTe MOJIEKYJISIPHBIE W MOJIEKYJIIPHO-UOHHBIE YPAaBHEHUS THAPOIU3A COJICH:
NazPO, ,MgC'Z

[TormapHo cMemianu pacTBOPbl CHEAYIOIIMX BEUIECTB, HAMMUIIUTE HWOHHBIE PEAKINU
obmena: MgCl,+KOH-

CocTaBbTe MOJIEKYJSIDHBIE W MOJIEKYJIIPHO-WUOHHBIE YPAaBHEHUS THAPOIU3A COJICH:
Na,C-,04 , NH.Br.

[TogOepute 1Mo /Ba ypaBHEHHUS B MOJEKYJSPHOM BHUAEC K KKIOMY U3 MOJIEKYJSPHO-
noHHEIX: Fe?* +20H = Fe(OH),]..

CocTaBbTe MOJIEKYJSIPHBIE W MOJIEKYJIIPHO-UOHHBIE YPAaBHEHUS THAPOIU3A COJICH:
Ca(CN)2, Cr(NOs); .

[TormapHo cMemianu pacTBOPBI CIEAYIOIMIMX BEIIECTB, HAMUIIUTE HWOHHBIE PEaKIIMU
obomena: Ba(OH), + HCl—

CocraBpTe cXeMy HOHHOTO OanaHca u mogoepute kodddurments B peakiuu: HzAsO3 +
KMnO, + H,SO4—H3AsO4 + MNSO,4 + K,SO4 + H,O .

VYkaxuTe OKUCIUTENIb U BOCCTAHOBUTEIb B IAHHOM pEaKIUU.

CocTaBbTe cxemy dJEeKTPOHHOTO OanaHca U moadepute KodPGuImeHTs! K peakunu: KayS
+ KMnQO; + H,SO4,—-MnSO,4 + S + K,SO4 + HO .

Kakoe BemiecTBo SIBISIETCS OKUCIMUTENIEM, a KaKO€ BOCCTAHOBUTEIEM B MpEAbIAYyILIEH
peakuuun?

CocraBbTe cXeMy MOHHOTO OajnaHca W moadOepure koddduuuentsl B peakuuu: HCI +
KzCFzO7—>CfC|3 + KCI + C|2 + H,0 .

VYkaxuTe OKUCIUTENIb U BOCCTAHOBUTEIb B IAHHOM pEaKIvU.

CocraBbTe cxeMy HOHHOTO Oaylanca u moadepure KodhuimeHTsl B peakuuu: SNSO, +
KMnQO, + H2804—>SH(SO4)2 + MnSO, + K,SO,4 + H,O .

VYkaxuTe OKUCIUTENIb U BOCCTAHOBUTEIb B IAHHOW pEaKIvU.

CocraBbTe cxeMy HOHHOTO OanaHca u nogdepure KodhGUIMEHTHI B pEaKIIUU:

Na,FeO, + Cl; +NaOH — Na,FeO, + NaCl + H,O .

YKaXUTE OKUCIUTENIb U BOCCTAHOBUTEIb B JAHHOW PEaKIUH

OcynecTBUTH IIUKII IPEBPAILICHUIA:
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Fe(OH)3—> Fez(SO4)3—) FE(N03)3—) Fe(OH)3—> Fe,0s.

3aKOHYHTE YPABHEHUS CIIEAYIOLIUX NPEBPALICHUN:

K,0,+KI+H,SO,—

K,0,+KMnO,+ H,SO,—

KBr+ H,S0O,—S0,...

Kl+ H,SO,—HsS....

KCIO3+KNO;—>

Pacrnonmoxxure Bemectsa, popmyibl KOTophix CoHs—NHz, NH3, (CeHs)NH 1 CsHsNH,, B
MOPSIZIKE YCUJIEHUSI OCHOBHBIX CBOMCTB. [losicHUTE OTBET.

Haiinure wmaccoByr0 [0OII0 THUAPOKCHIA HATpuUs B PACTBOPE, IOJY4YEHHOM IIPU
B3aumozeiicreuu 0,69 r. Hatpus u 130 M. Boapl.

B 400 r. 5%-ro pactBopa runpokcuaa Harpus nob6aswin 0,92 r. Hatpus. Berumciure
MAaCCOBYIO JOJIIO IIENIOYH B ITOJyYEHHOM PacTBOPE.

JlaHbl 4eThIpe BEIIeCTBA: JUXPOMAT HATPHsl, KOHUEHTPUPOBAHHAS CEpHAsl KHUCJOTA,
TUAPOKCUJ uTus, propua kanus. Hanummre ypaBHEHHs 4ETHIPEX BO3MOXKHBIX PEaKLUN
MEXy STUMHU BEIIECTBAMH.

JlaHbl BOIHBIE PACTBOPHI CEPOBOIOPOAA, OpOMa, TUAPOKCHUIA HATPUS, XJIOPHON KUCIIOTHI.
Hanummre ypaBHEHHs 4€TBIPEX BOZMOMKHBIX PEAKUUA MEXKIY STUMU BEILIECTBAMH.
Oobpazen Hatpus maccod 0,5 r. momecTwian B Boay. Ha HelTpanu3anuio MoJrydeHHOTO
pactBopa u3pacxomoBai 51,1 r. 1,5%-i consHON KUCIOTBHL. BelyuciauTe MaccoBylO
JI0JIt0 HATpus B oOpasiie (B %).

Kpurepumu ounenku 3nannii B pamkax UKP u 3x3amena.

[Ipy BBICTAaBJIICHUM OLICHKUA TIpenojaBaTelib PYKOBOACTBYETCS CIETYIOUIUMHU
KPUTEPUSIMU:

5 (OoTIMYHO) - CTYIOEHT TIOKa3blBaeT TJIyOOKHE OCO3HAHHBIC 3HAHUS 10
OCBEIIIaeMOMY BOIIPOCY, BJIAJEET OCHOBHBIMU MOHSTUSMH, TEPMUHOJIOTUEH; ONEPUPYET
KOHKPETHBIMU 3HAHUSIMU W YMEHUSAMH MO (U3UKE, OTBET IMOJHBIM, JOKa3aTeIbHBIN,
YETKUI, TpaMOTHBIM (BO3MOKHA OJHA HETOYHOCTh, OIKCKA, KOTOpas He SBJISICTCS
CJIEICTBHEM HE3HAHUWS WU HEMOHUMAaHHS Y4eOHOTO MaTepuana).

4 (Xopollo) - CTYIEHT IMOKa3bIBACT TNIYOOKOE M TOJIHOE YCBOCHHUE COJCpPKAHUS
Marepualna, YMEHHE MPaBWIbHO W JI0KA3aTEJIbHO M3JlaraTh MPOTpaMMHBIA MaTepual.
JlommyckaeTt oT/eNbHbIC He3HAUNTEIbHBIE HETOYHOCTU B (POpME U CTHIIE OTBETA.

3 (YyIOBIETBOPUTEIBHO) - CTYJASHT TOHMMAaeT OCHOBHOE COJIep)KaHHe ydeOHOMU
MpOrpaMMbl, YMEET IOKa3blBaThb MPAKTUYECKOE NPUMEHEHHE IOJIYYEHHBIX 3HAHUMU.
Bmecte ¢ TeM pgomyckaeT OTHAENbHbIC OIMMOKW, HETOYHOCTH B COJEpKAHUM U
0ohOpMIICHUHU OTBETA; OTBET HEJIOCTATOYHO MOCJICIOBATEIICH, I0KA3aTeJIeH U IPaMOTEH.

2 (HEeyAOBIETBOPUTENIHHO) - CTYJACHT UMEET CYIIECTBEHHbIC MPOOEbl B 3HAHUSIX,
JOMyCKaeT OIIMOKU, HEe BBIJEISET TJIABHOTO, CYIIECTBEHHOro B oTBeTe. OTBET
MOBEPXHOCTHBIN, 0€310Ka3aTEIbHBIN, TOMYCKAIOTCS PEUEBBIC OITUOKH.

4.3 OCOBEHHOCTH PEAJIM3ALINY YUEBHON TUCHUIIIAHBI «XUMMS»
JUISI THBAJIMIOB ¥ JIAT] C OTPAHUYEHHBIMHY BO3MOKHOCTSIMHA
310POBbSI
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ITpu oOyueHumn nuIl C OrpaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbsI YUUTBIBAIOTCS
UX WHJIMBHUIYyaJbHBIE IHcUXOopu3ndyeckue ocobOeHHocTH. (OOyueHue HMHBAINWIOB
OCYULIECTBJISIETCS TAK)KE B COOTBETCTBUM C MHAMBUYyAIBHOW MPOrpaMMoOil peaOuuTanuu
MHBAJIM/A (MY HAJTUYHH).

Jlyis mun ¢ HapyIIeHWEeM ciyxa BO3MOXKHO IIpeocTaBleHre yueOHOl nHbopMauu
B BHU3yalbHOU ¢opMe (KpaTKui KOHCHEKT JIKIMH; TEKCThl 3aJaHHii, HaleyaTaHHbIC
YBEJIMYEHHBIM MIPU(TOM), HA AyAUTOPHBIX 3aHATHSIX JOMYCKAaeTCcsl MPUCYTCTBUE
aCCHCTEHTA, a TaK)Ke CYypAONEPEBOTIMKOB U TU(DIOCYPIOTIEPEBOTUNKOB.

Texymuii KOHTPOJb YCIIEBAEMOCTH OCYIIECTBISETCS B MHCbMEHHOM (opme:
00y4aroluiicss MUCbMEHHO OTBEYAET Ha BOIIPOCHI, MMCbMEHHO BBINOJIHSET IPAKTUYECKUE
3aganus. Jloknan (pedepar) Takxke MOKET OBITh MPEJICTABICH B MUCbMEHHOHN (hopMme, TTpU
TOM TpeOOBaHUS K COJEPKAHUIO OCTAIOTCA TEMHU K€, a TpeOOBaHMUS K KadyeCTBY
U3JI0’KEHUsT MaTepuaia (MOHATHOCTh, KAUYECTBO PEYM, B3aUMOJICHCTBUE C ayJUTOPUEH U
T. /.) 3aMEHSIOTCS Ha COOTBETCTBYIOIIME TPEeOOBAHUS, MPEABABIAEMbIE K MHUCbMEHHBIM
pabotaM (kauecTBO O(OPMIICHHS TEKCTa U CIUCKA JIMTEPATyphl, TPAMOTHOCTb, HAJIMUHE
WJUTFOCTPALIMOHHBIX MATEPUAJIOB U T.1.).

[IpomexxyTouHas arrectauus IS JIMI C HapyLIEHUSAMH CllyXa MPOBOJUTCA B
MMCbMEHHOW (opMe, TPH 3TOM HCIOJIb3YIOTCA OOLIMEe KpUTepuu oleHuBaHus. llpu
HEOOXOAMMOCTH BpeMSl MOATOTOBKH K OTBETY MOKET OBbITh yBEIMYEHO. i jun c
HapyILIEHUEM 3PEHHUSI TIONMYCKAETCsl ayIHalIbHOE MPEIOCTaBICHUE UH(POPMALIMH, a TAKKe
UCIIOJIb30BAaHUE HAa  ayAUTOPHBIX  3aHATHUAX  3BYKO3AIMCHIBAIOIIMX  YCTPOMCTB
(nuktooHOB U T.A4.). JlonmyckaeTcs MpUCYTCTBUE HA 3aHATUSAX ACCUCTEHTA (IIOMOIIHUKA),
OKa3bIBAlONIET0 OOydYalomUMCs HEOOXOJAMMYIO TEXHUYECKYI0 TIOMOIIb. TeKyuuii
KOHTPOJIb YCIIEBAEMOCTU OCylUlecTBisieTcss B ycTHoW ¢Qopme. Ilpu npoBeneHuu
IPOMEXKYTOUHOM aTTeCTallMM JUIsl JIUL] C HAPYILIEHUEM 3PEHUS TECTUPOBAHUE MOXKET OBITh
3aMEHEHO Ha YCTHOE coOeceI0BaHuE 110 BOIIPOCAM.

Jlisg 5y ¢ OrpaHUYeHHBIMH BO3MOYKHOCTSIMM 37I0POBBSl, UMEIOUINX HAPYIIEHUS
OMOPHO-JBUTaTEIBHOTO anmnapara, Ha ayJIUTOPHBIX 3aHATHUSX, @ TAKXKE MPHU MPOBEICHUN
MpOLEYyp TEKYIIEro KOHTPOJISI YCIEBAEMOCTH M NMPOMEXYTOYHOW aTTeCTallid MOTYT
ObITb  MPEJOCTABJICHBl HEOOXOAMMBIE TEXHUYECKHE CpelCTBAa  (MEepCOHAIbHBIN
KOMITBIOTEP, HOYTOYK WIJIM JPYroil TaJKeT); AOMYCKAETCs MNPUCYTCTBUE ACCHCTEHTA
(acCUCTEHTOB), OKAa3bIBAIOLIEIO OOY4YaIOIIMMCS HEOOXOAMMYI0 TEXHMYECKYIO MOMOIIb
(3aHATH pabouee MECTO, NEPEABUTATHCS MO AYAUTOPUH, MIPOUUTATh 3aJaHue, OPOPMUTH
OTBET, OOIIATHCS C MPENOAABATEIEM.
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