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COIAEPKAHHUE

TTACTIOPT PABOUEI ITPOTPAMMBI YUEBHON JIUCIIATIIMHBI
CTPYKTYPA U COJIEPYKAHUE VUEBHO! JUCLUTUJIAHEI

VCJIOBUSI PEAJIM3ALIMA PABOYEIl TIPOTPAMMBI YYEBHOU
JIACLIUTUIMHBI

KOHTPOJIb M OIEHKA PE3VJILTATOB OCBOEHUSI YUYEBHOI
JTIACTTUTUINHBI

®OH/IbI OLIEHOYHBIX CPEJICTB



1. MACHIOPT PABOYEM ITPOT'PAMMBI YUEBHOM JJUCHUTLTAHBI

1.1. O6s1acTh NpuMeHeHus1 padoveid MPOrpaMmbl
Pabouass mporpamMma y4eOHOW TUCIUIUIMHBI SIBJISIETCS YacCThIO MPOrPaMMBI

noArotroBku crenuanuctoB cpeaHero 3seHa (IMIICC3) B coorBercTtBuM ¢ OI'OC
CIIO no cnenunanbHocTH 44.02.02 «IIpenogaBanne B HAYAIBHBIX KJIaccaxy.

[Iporpamma MokeT OBbITh HCIONIB30BaHAa aisi oOyuatomuxcs ¢ OB3 u
WHBAJIMJOB  C  LIENbI0O  TOBBIIIEHUS  YPOBHSA  JOCTYNHOCTH  CPEIHEro
npo(hecCHOHANBFHOr0 00Pa30BaHUS 3TOM KATErOPUH JHUI] C YUYETOM PEKOMEHAALNN
MICUXO0JIOTO-MEANKO-IIEJarOTMUe€CKOl KOMUCCHH.
1.2. MecTto Yy4eOHOII JUCUMIUVIMHBI B CTPYKType 00pa3oBaTebHOM
NMPOrpaMmbI:

Vyeonas gucimmimaa OVIL.0O7  «Xumusa» OTHOCHTCA K  0a30BBIM
JTUCITUTIINHAM 00111e00pa30BaTeIbHOTO ITUKIIA JUCITUTIINH.
1.3. Hean aucuuninHbI

dopMUpOBaHUE Y CTYACHTOB MPECTABICHUS O XUMUYECKON COCTABIIAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa KAaK OCHOBBI MPUHATHUS PEIICHUN B
KU3HEHHBIX M TPOU3BOJCTBEHHBIX CHUTYallMsX, OTBETCTBEHHOTO TMOBEICHUS B

MIPUPOTHOM CpeJiE.
1.4. TpeGoBaHus K pe3yibTaTaM OCBOEHUSA M CIUNINHBI

Oobuwue
B yacTH TPY10BOI0 BOCIIUTAHMS:
- TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTHU MacTepCTBa, TPYA0II00UE;
- TOTOBHOCTb K aKTHMBHOH J€ATEIbHOCTH TEXHOJOIMYECKONM M COLUaIbHON
HANpPaBJIEHHOCTH, CIOCOOHOCTh MHUIMUPOBATH, TUIAHUPOBATh U CAMOCTOATEIHHO
BBITNOJIHATH TAKYIO JESTEIbHOCTD;
- HHTEPEC K pa3INYHbIM cepaM npodhecCHOHATBEHOMN NesSTENbHOCTH,
OBJ1aieHHe YHHBEPCAJbHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH e CTBUSIMU:
a) 0a30Bble JIOTHYecKue AeiCTBUA:
- CAaMOCTOSITENTFHO (POPMYIIMPOBATh U AKTYaJTU3UPOBATh MPOOIEMyY, pacCMaTpUBaTh

€€ BCCCTOPOHHC,



- YCTaHAaBJIMBAaTh CYILIECTBCHHBIM IPU3HAK WM OCHOBAHUS ISl CpPaBHEHHS,
Kiaccudukanuy u 00001IeHNS;

- ONpeAeNsATh LENH JACSATEIbHOCTH, 3a/JaBaThb NapaMeTpbl U KPUTEPUH UX
JIOCTUKCHUS,

- BBISIBJISITh 3aKOHOMEPHOCTH M ITPOTUBOPEUHS B pACCMATPUBAEMBIX SIBJICHUSX;

- BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTH, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB
L[EJIIM, OLICHUBATh PUCKU MOCIEACTBUM JEATEIBHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPHU PEIICHUH >KM3HEHHBIX MTPOOJIeM

0) 0a3oBbIE HCCIIEI0BATEIbCKHE TeHCTBHUA:

- BIAJCTh HAaBBIKAMH YYEOHO-MCCIIENOBATEILCKOW M TMPOEKTHOW JEATEIHHOCTH,
HaBBbIKaMHU pa3pelieHus mpooiiem;

- BBISBIITh NPUYMHHO-CIICJACTBEHHBIE CBSI3M W aKTyaJu3upoBaTh 3ajadvy,
BBIJIBUTaTh TUMOTE3Y €€ PEIICHUs,, HAXOAUTh apTyMEHThI ISl JO0Ka3aTeIbCTBa
CBOMX YTBEPKIACHHM, 33/1aBaTh IAPAMETPbl U KPUTEPHUU PELICHUS;

- QHAIM3HUPOBATh MOJYUYECHHBIE B XOAE PCUICHUA 3aJa4d PE3yJbTaTbl, KpUTUUYECKH
OLICHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCJIOBUSIX;

- YMETh TEpPEHOCUTh 3HAHWS B I[IO3HABATEIbBHYIO M TIPAKTHYECKYIO 00JacTh
JKU3HEESITeIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX NMPEIMETHBIX 00J1aCcTeH;

- BBIJIBUTaTh HOBBIC UJIEU, TPEJIAraTh OPUTMHAIBHBIE TTOAXO0bI U PEIICHUS,

- CIOCOOHOCTD MX UCIIOJIb30BaHUS B MO3HABATEILHOW M COLIMATBHOMN MPAKTHUKE

B o0/1acTH IEHHOCTH HAYYHOTO MO3HAHUSA:

- c(OpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOW IMPAKTHUKH, OCHOBAHHOTO Ha JIUAJIOTe
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIHTYPHOM MUDE;

- COBEpPILICHCTBOBAHUE SI3BIKOBOM M YHUTATEJIBCKOM KYJIbTYpbl KaK CpeICTBa
B3aUMOJECHUCTBUS MEXKY JIFOJIbMU U MIO3HAHUS MUPA;

- OCO3HAaHHE IIEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTh OCYILIECTBISATH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO IESTEIbHOCTh MHINBUIYAJIBHO U B TPYMIIE;
OBJjaieHne YHUBEPCAIbHBIMYU YUeOHBIMH NMO3HABATEIbHBIMHU A€CTBUAMMU:

B) padora ¢ nundopmanueii:



- BJIAJIETh HaBBIKAMHU TOJyYCHHS WHGOPMAIMN W3 WCTOYHWKOB PA3HBIX THUIIOB,
CaMOCTOATENIbBHO  OCYILUECTBJISITh ~ TOWUCK,  aHaIW3, CUCTEMaTH3alHUl0 |
HWHTEpIIpeTalnio HH(PpOpMAIMKU pa3TUIHBIX BUIO0B U (OPM MPEICTaBICHUS,

- co37aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢ yueToM Ha3HaueHUs MHGOPMAIIN U
LEJIeBOM  ayJUTOPUH, BBIOMpas ONTUMAJIbHYIO (OpMYy MpEACTABICHUS W
BU3yaIN3allNH;

- OIICHUBATh JIOCTOBEPHOCTh, JIECTUTUMHOCTH HMH(POpPMAIUHA, €€ COOTBETCTBHUE
MIPABOBBIM U MOPAJILHO-ITHYECKUM HOPMaM;

- UCTIONB30BaTh CPEJCTBA MH(POPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B
pELIEHUH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX M OpraHU3alMOHHBIX 3aJay C
coOyrofieHueM TpeOOBaHWM JPrOHOMHUKH, TEXHUKU O€30MacHOCTH, THUTHEHBI,
pecypcocOepeKeHrs, TPABOBBIX M ATUYECKUX HOPM, HOPM HH(POPMAIUOHHOM
0€e30ITaCHOCTH;

- BJIQICTh HABBIKAMH PACIIO3HABAHUS WM 3alTUThl MHGOpMANHK, THHOPMAITMOHHON
0€30IaCHOCTH JIMYHOCTH;

- TOTOBHOCTb K CAaMOPa3BUTHIO, CAMOCTOATEIILHOCTH M CaMOOTIPEICIICHUIO;
-OBJIa/ICHHE HaBBIKAMH Y4e€OHO-HCCIEeI0BATENIbCKON, MPOEKTHOW U COLHUATbHON
JIeSITEILHOCTH;

OBJaieHne yHHBEPCAIbHBIMU KOMMYHHUKATHBHBIMHY JIeCTBUSIMU:

0) coBMeCTHas 1eITeJIbHOCTD:

- TIOHMMAaTh W MCIOJI30BaTh MPEUMYIECTBA KOMAHJIHOW M WHIWBHUAYaJIbHOU
paboThI;

-  TOpUHUMATH 1EIM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATh JICUCTBUS 1O €€ JOCTH)KEHHUIO: COCTaBJISITH IUJIaH JCHCTBUM,
pacnpenensiaTh poJIM C yY4eTOM MHEHHHA YYaCTHHUKOB OOCYXIaTh pe3yJbTaThl
COBMECTHOU paloTHI;

- KOOPAWMHUPOBATH U BBITIONHATH pabOTy B YCIOBHUSIX PEaJbHOTO, BUPTYATHLHOTO U
KOMOWHUPOBAaHHOTO B3aUMO/ICHCTBUS,

- OCYILECTRIISITH MMO3UTUBHOE CTPATETUUECKOE TTOBEICHUE B PA3JIMUHBIX CUTYaIIUSIX,
MPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITH MHUIIMATUBHBIM

OgyaieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMHU A1eHCTBUSMMU:



I') IPpUHATHE ce0sl U APYTUX JIIOAe:
- NPUHUMATh MOTHUBBI M apryMEHThl APYTUX JIOJIEd MPU aHAINU3E PE3YJIbTATOB
NEATENIbHOCTH;
- MPU3HABAThH CBOE MPABO U MPABO IPYTUX JIFOJICH HA OMIHOKHY;
- pa3BUBATh CIIOCOOHOCTH OHUMATh MUP C MO3UIIMH JIPYTOTO YEIOBEKa,
B o0/1acTH 3K010rM4eCKOr0 BOCIIMTAHUS:
- cOpPMHUPOBAHHOCTH IKOJIOTHIECKOMN KYIbTYPhI, TOHUMAHHUE BIMSIHUS COITUATBHO-
DKOHOMHMYECKUX IMPOLECCOB HA COCTOSIHUE NPUPOJHOM M COLMAJIBbHOM Cpenpbl,
OCO3HaHUE TI00ATLHOTO XapaKTepa SKOJOTHIECKUX TPOOIIeM;
- IUITAHUPOBAHHUE W OCYIIECTBIICHUE JCWCTBUM B OKPYX AIOUIEH CPEAE HA OCHOBE
3HAHUA LIeJIEW YCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA;
AKTUBHOE HEIPUATHE NEVCTBUN, IPUHOCAILNX BPEI OKPYKAIOLIEH Cpee;
- YMEHHE TNPOTHO3UPOBATH HEOJArONMPUATHBIE SKOJOTUYECKUE TOCIEACTBUS
MPEANPUHUMAEMBIX AEUCTBUMN, PEIOTBPAIIATD UX;
- paclIMpeHUEe ONbITa JEATEJIBHOCTH SKOJIOTMYECKOW HAIMPaBICHHOCTH; -
OBJIaJICHUE HaBbIKaMU Yy4eOHO-HCCIIEOBATENbCKOM, MPOEKTHOM W COLMAIbHON
NEATEIIbHOCTH;

JAucuuniuHapHbie
- BJIQJIETh CUCTEMOW XMMHYECKUX 3HAHUM, KOTOpask BKIKOYAET: OCHOBOIIOJIAraroIue
MOHATHUS (XMMHYECKUH DJIEMEHT, aToM, JJIEKTpOHHas 000jouyka aroma, s-, p-, d-
AIIEKTPOHHBIE opbuTanu aTOMOB, VIOH, MOJIEKYJIA, BAJICHTHOCTb,
ANEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCICHHUS, XHUMHUYECKas CBfA3b, MOJIb,
MOJISIpHAasE Macca, MOJISIPHBIA 00BbeM, YTIJICpOAHBIM CKeNeT, (YHKIIMOHATbHAS
IpyIIa, paguKal, W30MEPHUSA, H30MEPHI, TOMOJOTHYECKHWA PA, TOMOJIOTH,
YTJIEBOJOPOABI, KHUCIOPOA- W a30TCOJAEPIKAIINE COCTUHEHUS, OMOJIOTHUYECKH
aKTHUBHbBIEC BEUIECTBA (YIJIEBOIbI, KUPbI, OCIKN), MOHOMED, TTOJIUMEDP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJEKYJSIPHBIE COCJAMHEHUS, KPUCTAUIMYECKas peIIeTKa, THUIIbI
XUMHYECKUX peakiui (OKHCITUTETHbHO-BOCCTAHOBUTENBHBIE, AK30-U
SHJOTEPMUYECKHE, PEaKIMd HOHHOIO OOMEHAa), pPacTBOpP, JJICKTPOJUTHI, HE
ANEKTPOJIUTHI, SJIEKTPOJUTHYECKAsT TUCCOLMAIUS, OKUCIHUTENb, BOCCTAHOBUTEND,

CKOPOCTh XMMHYECKOM peakluh, XMMHYECKOE PaBHOBECHE), TEOPUH U 3aKOHBI
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(Teopusi XUMHYECKOIO CTPOEHUsI opraHndeckux Bemects A.M. bytneposa, Teopust
IEKTPOJIMTUYECKON Juccouranuy, nepuonudeckun 3akoH JI.M. Menneneesa,
3aKOH COXpPAaHEHHUS MAacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BbIK XHMHH,
(dakToNIOTHYECKHE CBEJIEHUS O CBOICTBaX, COCTaBe, MOJYyYEHUH U O€30MacHOM
UCIIOJIb30BAaHUHU BAKHEHIINX HEOPraHUYECKUX U OPraHUYECKUX BEIECTB B OBITY U
MIPAKTUYECKON AEATEIbHOCTH YEJIOBEKA;

- YMETh BBISBISATh XAPAKTEPHbIE MPU3HAKA W B3aUMOCBS3b M3YUYEHHBIX MOHSATHUH,
MIPUMEHSTh COOTBETCTBYIOIIME TOHSTUS IIPU ONMCAHUU CTPOCHUS U CBOMCTB
HEOPraHWYECKUX M OPraHMYECKUX BEIIECTB W WX MPEBPALICHUMN; BBIABIATH
B3aMMOCBS3b XMMHMYECKUX 3HAHUN C MOHATUSAMU W MPEACTaBICHUSAMU JPYTHX
€CTECTBEHHOHAYUYHBIX MMPEAMETOB;

- YMETh UCIOJIb30BaTh HAMMEHOBAHUSI XMMUYECKUX COEIMHEHU MEXITyHAPOIHOTO
COI03a TEOPETUYECKOM U TMPUKIAJHOW XUMHM W TpPUBUAJIBHBIC HAa3BaHUS
BaXHEHMIINX BEIIECTB (ITWJICH, AaleTH/IeH, IIHLIEpUuH, (eHon, dopMaabaerua,
YKCyCHasl KHUCJIOTa, IVIMLMH, YrapHbld ra3, yIJIEKMCIBIA ra3, aMMHakK, ramieHas
U3BECTh, HETraleHasi U3BeCTb, MUThEBASI COAA U JAPYIHX), COCTABIATH (POPMYJIbI
HEOPTraHWYECKUX W OpPraHUYECKUX BEIIECTB, YPABHEHHUSI XUMHUYECKUX PEAKLIHM,
OOBACHATH MX CMBICI; TOATBEPXKIATh XapaKTepHble XUMUYECKHE CBOMCTBA
BEIIECTB COOTBETCTBYIOUIMMH OKCIEPUMEHTAMH M  3alUCAMH  YpaBHEHUU
XAMUYECKUX PEAKIIHM;

- yMeTh YCTaHaBIMBAaTh MPUHAJJICKHOCTh M3YUYCHHBIX HEOPraHMYECKUX U
OpraHWYECKUX BELIECTB K OIPEICICHHBIM KJlaccaM W TpylnnaM COEIWHEHHUH,
XapaKTEPU30BaThb MX COCTaB M BAXXHEWIIME CBOICTBA; OINPEAENATh BHIIbI
XUMHUYECKUX CBSI3eM (KOBaJIEHTHAsl, MOHHAs, METaJUIMYeCKasi, BOJOPOAHAs), TUIIbI
KPUCTAJUTMYECKHUX PELIETOK BEIIECTB; KJIAaCCU(PHUIIMPOBATh XUMUUYECKUE PEaKLIUH;

- chopMupoBaTh MPEIACTABIICHUA: 0 XAMHAYECKOU COCTAaBIISIOIIEN
€CTECTBEHHOHAYYHO! KAPTUHBI MUPA, POJIX XUMHUH B IIO3HAHUM SIBJICHUH MTPUPOJBI,
B (OPMHUPOBAHMU MBIIUICHUS U KYyJbTYypbl JHYHOCTH, €€ (PYHKIHMOHAIHHOU
I'PaMOTHOCTH, HEOOXOAUMOM ISl pEUIeHUs] MPAKTUUYECKUX 3a7a4 U SKOJOTUYECKU
000CHOBaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBbIO U IPUPOJIHOM Cpese;

- yYMEThb MPOBOJUTH pPACUEThl IO XUMUYECKUM (OpMyjaM U YypaBHEHUSIM
8



XUMHUYECKUX  peakiui c HCII0JIb30BaHHUEM (GU3NYEeCKUX  BEJIMYUH,
XapaKTEePHU3YIONMX BEIIECTBA C KOJUYCCTBEHHON CTOPOHBI: MAacChl, O0O0BeMa
(HOpMaJIbHBIE YCIIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIOJIH30BaTh CHUCTEMHBIC
XUMHUYECKUE 3HAHUS [JIi TPUHATHUS PEIICHHH B KOHKPETHBIX JKU3HEHHBIX
CUTYyalUsIX, CBSI3aHHBIX C BEIIECTBAMM M X MPUMEHEHUEM;

- YMETh IUIAHMPOBATh W BBIMOJHATh XUMHUUYECKUH SKCIEPUMEHT (TpeBpalleHus
OpTraHUYECKUX BEUIECTB MPU HArpeBaHHM, MOJYyYEHUE ITHICHA W H3yYCHUE €ro
CBOMCTB, KQUECTBCHHBIC PEAKIIMU Ha aJIbJICTHU/IbI, KpaxMayl, YKCYCHYIO KHUCJOTY;
JeHaTypanus OCNKOB TMPW HArpeBaHUM, I[BETHBIC PEAKIMH OCJIKOB; MPOBOIHTH
peakiui MOHHOTO OOMEHa, OMPEEsATh CPeAy BOIHBIX PACTBOPOB, KAYECTBEHHBIC
peakiuu Ha cyibdar-, KapOOHaT- U XJIOPUJI-aHUOHBI, Ha KATUOH aMMOHUSI; pelIaTh
JKCIEpUMEHTaNIbHbIE 3a7aun 1o Temam "Meramel" u  "Hemeramns") B
COOTBETCTBHM C TMpaBUJIaMU TEXHUKU O€30MaCHOCTU TNpPH OOpaIlleHHH ¢
BEIIECTBAMH M J1aOOpaTOPHBIM O00OPYIOBAaHUEM; MPEICTABIATh PE3YIbTAThI
XUMUYECKOTO JKCIepUMEHTa B (opMe 3alucu YpPaBHEHHH COOTBETCTBYIOIIUX
peakiuii u popMyIUpPOBaATh BHIBOJIBI HA OCHOBE ATUX PE3yJIHTaTOB;

-chopMUPOBATH MPEJCTABICHUSA 0 XUMUYECKOU COCTAaBJISIIONIEH
€CTEeCTBEHHOHAYYHOU KapTHUHBI MUPA, POJIU XMMHUU B TTO3HAHUU SIBJICHUN MPUPOJIBI,
B (OPMHUPOBAHUM MBIIUICHUS] W KYJbTYpPhl JIMYHOCTH, €€ (PYyHKIIMOHAIHHOU
TPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS NMPAKTHUYCCKUX 3a7a4 U SKOJIOTHYCCKH
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBBIO U MPUPOJTHOU CpeIe;

- YME€Tb COOJTIOIaTh MPaBHJIa SKOJOTUYECKHU 11eTIeCO00Pa3HOTO MOBEJCHUS B OBITY U
TPYAOBOM NIESITENBHOCTH B LIENAX COXPAHEHUS CBOETO 3JI0POBbS U OKPYKAIOMIECH
MPUPOJIHON CpEJIbl; YUUTHIBATH OMACHOCTH BO3JCHCTBUSI HA KWBBICE OPraHU3MBI
ONpEICJICHHBIX BEIIECTB, MMOHMMAasl CMBICI MOKA3aTess MPEeTbHON JI0MyCTUMOMN

KOHOCHTPAIWH.

1.5. KoauvecTBO 4YacoB Ha oOcCBOeHMe paldoyeil mnporpamMmbl Yy4eOHOM

AUCHUIIJINHBI

OO0miass TPyJIO€MKOCTh Kypca, IUCIHUIUIMHBI COCTaBJIseT 72 4Yaca, B TOM

gucie: 00sA3aTeIbHON ay TMTOPHON y4eOHOM Harpy3ku oOyJaromerocst 72 daca.



2. CTPYKTYPA U IPUMEPHOE COJEP’KAHUE YYEBHOM
JUCHMILIAHBI

2.1. O0bem y4eOHOI TUCUUIJIMHBI U BUbI Y4e0OHO# padoThI

Bun yueOHoit padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHON MPOrPAMMBI TUCHUILIIMHBI 72

B T.Y.

OcHoBHoOE coaep:xaHue 70

B T. 4..

TEOPETUYECKOE 00yUCHHE 32
MPAKTUYECKUE 3aHATHUS 28
7a00paTOpPHBIC 3aHITHS 10
IIpomexxyTouHasi arrectauus (3a4er) 2
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2.2

TeMaTn4yeckuii VIaH U coJepKaHue YUeOHOM TUCIUIUTMHBI « X UMMSD)

HaumenoBanmue Conepxanue y4eOHOro Marepuasa (0CHOBHOe U POo¢ecCHOHATbHO-OPHEHTHPOBAHHOE), OB LEM 9ACOB DopmMupyembie
pAas/iesioB U TEM Ja60paToOpHbIe M MPAKTHYECKHE 3AHATHS, MPUKJIATHON MOTYJIb KOMIETeHIHH
1 2 3 4
OCHOBHOE cO/Iep:KaHue 64
Pa3nes 1. OcHOBBI CTPOCHHSI BelleCTBA 6
Tema 1.1. OcHOBHOe co/Iep;KaHue 4 OK 01
Crpoenue atomoB | Teoperndeckoe 00ydeHue 2
XUMHUICCKUX CoBpeMeHHass Mojenb CTpoeHHss aToma. CHMBOJNMYECKHN SI3BIK XUMHHU. XHMHUYCCKUI DJIEMEHT.
SJICMCHTOB H DnekTpoHHas KoHpurypanus atoma. Kimaccudukaiys XUMHYECKHX JJIEMEHTOB (S-, p-, d-DJI€MEHTHI).
fipupona BanenTHple  JMEKTPOHBI.  BaJeHTHOCTh.  DIEKTPOHHAs  MPUPOJa  XMUMHYECKON  CBSI3H. 2
XAMAICCKON DIIEKTPOOTPULIATENBHOCTE. BUIBI XUMHYECKON CBA3M (KOBAJIEHTHAs, HWOHHAs, MeETaJIMYeCcKas,
CBA3N BOJIOPOJIHAS) U CIIOCOOKI €€ 00Pa30BaHusl
IIpakTnyeckue 3aHATHS 2
Pemrenye 3agaHuii Ha WHCIOJL30BAaHHME XHUMHYECKOW CHMBOJIMKMA M Ha3BaHWH COEIWHEHUH IIO
HOMEHKJIATYPE MEXKIYHAPOIHOIO COK3a TEOPETHYECKOM M IPUKIAMHOM XMMHH U TPHBUAIbHBIX
Ha3BaHUM JUIS COCTABJICHUS XUMHUYECKUX (DOPMYJI JBYXATOMHBIX COEIMHEHUH (OKCHIOB, CYIb()HUIIOB,
TUIPUIOB | T.I1.) U APYTUX HEOPTAaHUYECKUX COEIAUHEHUM OTAEIBHBIX KIIACCOB. 2
[TpakTHYeCKHe 3a/IaHUsl HA YCTAHOBJIEHHUE CBS3U MEXIY CTPOCHHEM aTOMOB XMMHYECKHMX 3JIEMEHTOB H
HEPUOJANYECKAM M3MEHEHUEM CBOMCTB XUMHUYECKUX DIIEMEHTOB U UX COEIMHEHUM B COOTBETCTBUU C
nojoxxeHueM lleprnoandeckon CUCTEMBI.
Tema 1.2. OcCHOBHOe co/Iep:KaHue 2 OK 01
Ilepuonnyeckuii | IIpakTHYeckHe 3aHATHA 2 OK 02
3aKOH ¥ TaOnnIa [Meproauueckas cucTeMa XMMUYeCKuX dieMeHToB J[. . Menneneesa. @U3HUECKU CMBICIT
A.W. Menneneesa [Mepuoanueckoro 3akona J[. M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKHX
3JIEMEHTOB, 0OPa3yeMbIX UMH MPOCTHIX U CIIOXKHBIX BEIIECTB B COOTBETCTBHUH C TIOJIOKEHUEM
XUMHUYECKOTO d5eMenTa B [leproqudeckoii cucreme. MUPOBO33pEHUECKOE M HAYYHOE 3HAYEHHE 2

[Tepuonuueckoro 3akona /.M. Mengeneesa. [Iporunossl [{.11. MenneneeBa. OTKpbITHE HOBBIX
XUMHNYCCKUX DJICMCHTOB.
Pemenne npakTHKO-OpMEHTUPOBAHHBIX TEOPETUUCCKUX 3aJIaHUN HA XapaKTEPHU3aIUI0 XUMHUECKIX
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AJEMEHTOB « MeTalmn4ecKke / HeMETALTUIECKIE CBOMCTBA, SJIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOECHUEM M TTOJIOKEHUEM B MEPUOJIUUECKON CUCTEME
XxuMudeckux aeMenToB J.J. MeHnaeneeBay

Pasznen 2. Xumu4yeckue peakuuu 10
Tema 2.1. Tunel OCcHOBHOe co/Iep;KaHue 4 OK 01
XUMHUYECKHUX Teoperuyeckoe oGyyenue 2
peakiuin Krnaccudukanus u TUIBI XUMUYECKUX peaklUi ¢ yyacTHeM HeopraHuueckux BemecTB. CocTaBiieHne
YpaBHEHHUH peakiuii COeAMHEHUS, Pa3JIoKEeHUs, 3aMeIIeHNUs, 0OMEHa, B T.4. peaKuii TOpeHHs,
OKHCJICHUS-BOCCTAHOBJICHUSI.
VYpaBHEeHUsI OKUCIEHUSI-BOCcCcTaHOBIEHUA. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTENb. 2
CocraBneHne 1 ypaBHUBaHHUE OKHCINUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOIOM AJIEKTPOHHOIO
6ananca. OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIC PEAKIIUH B IPUPO/IE, TPOU3BOICTBEHHBIX MpoIeccax U
YKU3HEIESITEIIbHOCTH OPraHU3MOB
IIpakTuyeckue 3aHATHS 2
KonuuectBeHnnble oTHOLIEHUSI B XUMHUHU. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XMUMUHU U PACUETHI O
YpPaBHEHUSAM XMMHYECKHMX peakuuid. Moip Kak eauHuIa KoJIM4YecTBa BemiecTBa. MousipHas macca.
3aKOHBI COXpAaHEHHMsS Macchl U PHEPTruu. 3akoH ABorajapo. MoisipHblii 00beM ra3oB. OTHOCHTENbHAS 2
IUIOTHOCTH ra3oB. PacyeTsl Mo ypaBHEHUSM XMMHUYECKUX PEAKIMil ¢ MCMOIb30BaHUEM Macchl, o0bema
(HOpMaJbHbIE YCIOBUS) Ta30B, KOJIMUECTBA BEIIECTBA
Tema 2.2. OcHoBHOe cogep:kanue 4 OK 01
OJNEKTPONUTHIECKA | TeopeTHUeCKoe 06yUeH e 2 OK 04
A ;[Hccclungum = Teopust 2JIEKTPOUTUYECKONU AUCCOMAaU. OHBI. DNEKTPOIUTHI, HEAJIEKTPOIUTHI. Peakiimm MOHHOTO
HOHHBII OOMEH oomeHna. CocTaBiieHHE peaklnii MOHHOTO OOMEHa IyTEM COCTaBIIEHUS WX IMOJIHBIX M COKPAIIECHHBIX 2
WOHHBIX ypaBHEHHI. KHCIIOTHO-OCHOBHBIE pEaKIMU. 3ajaHus Ha COCTaBJICHUE HOHHBIX PEAKIU
JlaGopaTopHble 3aHATHSA 2
JlaGopatopnas pabora “TUnbl XUMUYECKUX peaKIuii’.
HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJIHBIX U 00Pa3yIOIIKXCs BEIIECTB) U MPU3HAKOB )
XUMHYECKHX peaknwii. [I[poBeneHne peakinii HOHHOTO 0OMEHa, ONPEICIICHHE CPEIbl BOTHBIX
pacTBOpPOB. 3aJjaHKsl HA COCTABJICHUE MOHHBIX PEAKIIHIA
KonTpouabnas
CrpoeHue BelecTBa U XUMUUYECKUE PEAKIINU 2
padora 1
Pa3nea 3. CrpoeHne 1 CBOMCTBA HEOPraHMYECKHUX BeleCTB 16
Tema 3.1. OcHOBHOE coepxkaHue 4 OK 01
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Knaccudukanus, | Teopernueckoe o0yueHue OK 02
HOMCHKJIATYPA M |[[penmer HeOpraHuueckol xumun. Kiaccupukarys HeopraHu4eckux BemecTs. [IpocThie U CI0kKHbIE
CTPOCHHC BeniectBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEMIECTB (OKCHIBI, TUIPOKCHUIBI, KHCIIOTHI, COIH). B3auMOCBA3b
HEOPTaHWHUCCKUX | geopraHMYecKuX BEIECTB. ATPEraTHBIE COCTOSHUS BellecTBa. Kpucrammdeckue u aMmopQHbie
BCLICCTB BemecTBa. TUIIBI KPUCTANIMYECKUX PELIETOK (aTOMHAs, MOJIEKYJIAPHAs, HOHHAs, METAJUIUYECKas ).
3aBUCUMOCTh (PU3MYECKUX CBOWCTB BELIECTBA OT TUIIA KPUCTAUIMYECKON PEIETKH. 3aBUCUMOCTh
XUMHUYECKOHW aKTHMBHOCTH BELIECTB OT BHd XMMHYECKON CBS3U U THIA KPHCTAULTMIECKON PEILETKH.
[TpuyrHBI MHOTOOOpA3Hsl BEIIECTB
IIpakTuyeckue 3aHATHS
HoMmeHnknatypa HEOPraHUYECKHMX BEIIECTB: HAa3BaHHE BEIIECTBA UCXO/S M3 UX XUMUUYECKOH (OPMYIIBI
WM COCTaBJIEHUE XUMHYECKOU (DPOPMYJIBI UCXOIs M3 HA3BAHUS BELIECTBA 110 MEXKYHAPOIHOM
(MIOTTAK) mnu TpuBHaIbHOW HOMEHKIIATYPE.
Penrenne NpakTUYECKUX 3aJaHUi 10 KiIacCU(PUKALUM, HOMEHKIATYPE M XMMHYECKMM (HOpPMysam
HEOPraHUYECKMX BEIIECTB PasIMYHBIX KJIAacCOB (YrapHbli ras, yIJIEKHCIBIA Ia3, aMMHAK, raiieHas
W3BECTh, HETAIICHAs: U3BECTh, TUTHEBAs COJIA U PYTHX): HA3bIBATH U COCTABIIATH (DOPMYJIbI XUMUUYECKHUX
BEIIECTB, ONPEAENATH IPUHAIEKHOCTD K KIacCy.
HcTounnku xumudeckoi nHGopMaIuu (CpeIcTB MaccoBoi nH(popMaluu, cetb IHTEpHET U ApyTHUE).
ITouck naGOpMaIMK 11O HA3BAHUSM, UIECHTH(UKATOPAM, CTPYKTYPHBIM hopMysiam
Tema 3.2. ®usuko-| OCHOBHOE coepKaAHUE OK 01
XUMHUYECKHE Teoperuueckoe o0yueHue OK 02
CBOMCTBA Merannsl. O6ume Gu3MUecKre ¥ XUMHYECKHe CBOWCTBA MeTamnoB. CIocoObl MomydeHus. 3HaueHue
HCOPraHW4ICCKUX | vietannos M HEMETALIOB B IPUPOAE U HKU3HEIEATENLHOCTH ueloBeKa M OpraHu3MoB. Kopposus
BEIECTB

METAJIJIOB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTHl METAIIJIOB OT KOPPO3HUH

Hemeramnel. OOmue ¢u3nueckne W XUMHYECKHE CBOMCTBA HEMETaUIOB. THWIHYHBIE CBONCTBA
HemetauioB [V— VII rpynm. Knaccudukanms 1 HoMeHKIaTypa coeIMHEHUN HeMeTauioB. KpyroBopoTsr
OMOTCHHBIX PJIEMEHTOB B IPUPOJIC

XUMHUYECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTraHMUYECKUX BEIIECTB (OKCUI0B, THAPOKCHUIIOB, KUCIIOT,
coJieil 1 1Ip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB NPOCTHIX BEUIECTB, BOJOPOIHBIX COEIUHEHU,
BBICIINX OKCHJIOB U THAPOKCHJIOB

IIpakTHYecKHe 3aHATHSA
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CocraBiieHHE ypaBHEHMM XMMMUYECKUX PEAKIHUI C y4acTUEM IPOCTBIX M CIIOKHBIX HEOPTaHUUYECKUX
BEIIECTB: METANIOB M HEMETAJJIOB; OKCHIOB METAJIJIOB, HEMETAIUIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT, OCHOBaHMA M aM(pOTEpPHBIX THAPOKCHIOB; HEOPraHUYECKHX COJICH,

XapaKkTepU3YIOIINX UX CBOMCTBA. 2

Pelrenrne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3a/JaHMIl Ha CBOMCTBA, COCTaB, MOJTYYEHUE U

0e30MacHOe UCIOJb30BaHUE BAKHEHIIMX HEOPraHMYECKMX BEIIECTB B OBITY W TNPaKTUYECKOM

JESTEIbHOCTH YEJIOBEKA
Tema 3.3. OCcHOBHOe co/Iep;KaHue 2 OK 01
Wnentudukanus | JlaGopaTopHble 3aHATHS 2 OK 02
HCOPraHWHCCKUX | JTaGopaTopras pabora «MaeHTHPUKALMSA HEOPIraHUUECKUX BEIIECTBY. OK 04
BCHICCTB Pelenne OSKCIEPUMEHTANIBHBIX 3a7a4 110 XUMHYECKMM CBOMCTBAM METAZIOB M HEMETAILIOB, 10

PAacIO3HABAHUIO U MTOJYYEHUIO COEAMHEHUN METANIOB 1 HEMETAJUIOB. )

WNnentudukanus HEOPraHUYECKUX BEIIECTB C HCIOJIb30BaHHEM UX (PHU3UKO-XUMUYECKUX CBOMCTB,

XapaKkTepHBIX KauyeCTBEHHBIX peakiuil. KauecTBeHHBbIE peakiuu Ha cyibdar-, KapOOHAT- U XJIOPHI-

AHUOHBI, HA KATHOH AMMOHHUSI
KonTpoasnas N

CBoiicTBa HEOPraHMYECKUX BEIIECTB 2
pabora 2
Paznen 4. CTtpoeHue 1 CBOMCTBA OPraHMYeCKHUX BelleCTB 24
Tema 4.1. OCcHOBHOe co/Iep;KaHue 4 OK 01
Krnaccupukauus, | Teoperndeckoe o6yuenmne 2
CTPOCHHE U IlosiBiieHHE U pa3BUTHE OPTaHUMYECKOM XUMUHU Kak Haykd. [Ipeamer opranndeckoit xumun. Mecro u
HOMCHKJIaTypa 3Ha4YE€HHE OPTaHMYECKOW XUMHUHU B CUCTEME €CTECTBEHHBIX HaYK.
OpraHN4CCKuX XUMHYECKOE CTPOCHUE KaK MOPSAOK COCAUHEHHS aTOMOB B MOJIEKYJIE COIJIAaCHO WX BAJIEHTHOCTH.
BCILICCTB OCHOBHBIE MOJIOKEHUS TEOPUU XUMHUYECKOTO CTPOEHHS OopraHmyeckux coeauHenuii A.M. Bytieposa.

VYriepoaHbld CKENEeT OPraHUYecKOM MOJIEKYJbl. 3aBHCHUMOCTh CBOMCTB BEILIECTB OT XWMHUYECKOIO

CTpoeHus MoJieKkyJ1. I3omepus u n3oMephl. 2

[Tonatue o ¢yHxuuoHaneHOW rpynme. Paaukan. IlpuHiunsl kinaccuukanmud —OpraHUYECKUX

COeIMHEHUI. MexayHapoaHas HOMEHKJIATypa M OPUHIUIBL HOMEHKJIATYPhl  OPTaHMYECKHUX

coequHeHuii. [loHsTHE 00 a30TCOmEpKAlINX COCTUHEHUSX, OMOJOTMYECKH AaKTHBHBIX BEIIESCTBAX

(yrmeBomax, »kupax, OelKaX W Jp.), BBICOKOMOJIEKYJSPHBIX COCIWHEHUSX (MOHOMEp, IOJHMED,

CTPYKTYPHOE 3BEHO)

IIpakTuyeckue 3aHATHS 2

Homenknatypa OpraHM4YecKMX COEIWHEHUN OTAEIbHBIX KJIacCOB (HACHILEHHbIC, HEHACBHIIIEHHBIE M )

apOMAaTHYECKUE YIIIEBOJOPObI, CIUPTHI, (PEHOJIBI, allbAETH/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
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CocraBieHre TOJHBIX M COKpAIEHHBIX CTPYKTYPHBIX (DOpPMyJ OpraHMYECKHUX BEILIECTB OTIEIbHBIX
KJIaCCOB, HCIONB3Ysl WX HAa3BaHMUSA MO CHUCTEMATHYECKOW W TPUBHAIBLHOW HOMEHKJIAType (STHIICH,
alleTWICH, TIIMLEpuH, (eHomd, (opMalbIeruja, YKCyCHas KHUCIIOTa, INIMIUH). Pacuyersl mpocreinei
(bopMyJIbl OpraHnvYeckoi MOJIEKYJIbl, HICXO/sI U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CpolicTBa
OpraHUYECKUX
COCTMHEHNN

OcHoBHOe coaep:kaHne

12

TeopeTnueckoe odyueHune

OU3NKO-XMMUYECKHE CBONCTBA OPTraHUYECKUX COCIMHEHUH OTHENBHBIX KIIACCOB (OCOOCHHOCTH
KJ1accu(hUKAMU 1 HOMEHKJIATyphl BHYTPH KJlacca; TOMOJIOTHUYECKUH psaa 1 o01mas popmysia; H30MEpHUs;
(hU3UYECKrEe CBONCTBA;, XUMUUECKHE CBOMCTBA; CIOCOOBI IMOJTYUCHHUS ):

— TpeJenbHbIe YIaeBOAOPObI (IKaHbl U IUKIOAJIKaHbl). ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX
MCTOYHUKOB TEIUIa B IPOMBIIIIEHHOCTH U ObITY. CBOICTBA MPUPOIHBIX YTIEBOIOPOAOB, HAXOXKICHHUE B
MPUPOJIE U TPUMEHEHUE AIKAHOB;

— HemnpenenbHble (aJKEeHbl, alKUHbBl U alKaJUeHbl) M apoMaTUYeCKue YTIeBOIOpoAbl. [opeHue
aleTUJIeHa KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO MJIAMEHU JUIsl CBAPKU U PE3KH METAJIJIOB

— KHCJIOPOJICOEPIKAIINE COSTUHEHHS (CTUPTHI U PeHOIIbI, KApOOHOBBIC KUCIOTHI M d(PHUPHI, aTbICTU bl
U KETOHBI, >KHUPBI, YTIIeBOABI). lIpakTHueckoe NpPUMEHEHHE OJTHJICHIIUKOJS, TIWIEepuHa, (eHoma.
[Ipumenenue Qopmanpaeruaa, ameraibAeruaa, YKCYCHOW KHCIOTHl. MbUla Kak COJIM  BBICIIUX
KapOOHOBBIX KHUCIOT. MOIOIIME CBOKWCTBA MBI

— a3oTcoepXkaliue COeIuHEHUs (aMHHBI W aMHHOKHCIOTHI, Oenku). BBICOKOMONEKyIsIpHBIC
COEMHEHUS (CUHTETUYECKHEe U OMOJIOTMYECKU-aKTUBHBIE). MoOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO.
[Tonumepusanus 3TUIEHa KaK OCHOBHOE HAIlpaBJICHUE €ro UCIOJIb30BAHUS.

['eHeTH4ecKas CBSA3b MEXKY KJIACCAMH OPTaHUYECKUX COCTUHEHUN

IIpakTHYecKkue 3aHATHSA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHANbHAs M MEXIyHapOaHas
HOMEHKJIaTypa, XUMUUYECKHE CBOMCTBA, CIIOCOOBI MOJMYyUEHHUs): TpeIeibHbIC (aJKaHbl U IUKJIOATKAHbI),
HenpeaeabHbIe (AIKEHbI, IKHHBI U aJIKaJUeHbl) U apOMaTHUECKUE YTICBOJAOPOIbI, CIUPTHI U (PEHOIIBI,
KapOOHOBbIE  KHCIOTBI H  3(UpHI, albACTHUABI W  KETOHBI, AaMHHBI ¥  aMHHOKHCIIOTEHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJaHUsl Ha COCTABICHUE YPAaBHEHUN XMMHUYECKHX PEAKIUN C
YYacTHEM OPTaHUYECKHUX BEIIECTB HA OCHOBAHUH MX COCTABA M CTPOCHHSI

CocraBneHue cxeM peakuuii (B TOM 4YHCIE€ MO MPEUIOKEHHBIM IIEeMOoYKaM MpeBpalieHuil),
XapaKTEPU3YIOIUX XMMUYECKHE CBOMCTBA OPraHMYECKHX COEIMHEHHMH OTAEIbHBIX KJIACCOB, CIIOCOOBI
UX TOJY4YEHHs] M Ha3BaHME OPraHMYECKUX COEIMHEHUH @10 TPUBHAIBHON WM MEXIyHapOJHON
CUCTEMAaTHYECKOM HOMEHKIIATYPE.

PemieHne IPakTUKO-OPUEHTUPOBAHHBIX TEOPETHMYECKUX 3aJAaHUMM  HA CBOMCTBA OPraHUYECKHUX

OK 01
OK 02
OK 04
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COG,Z[I/IHGHI/Iﬁ OTACJIBHBIX KJIaCCOB

JlabopaTopHasi pabora

2

Jlaboparopnast pabota “IIpeBpariiieHnst OpraHMYeCKMX BEIIECTB MPU HarpeBaHuu".

ITonmyuenue sTueHa U U3y4EHHUE €ro CBOMCTB. MOAeIpOBaHUEe MOJIEKYJ U XUMUUECKUX IIPEBPALLECHUN 2

Ha IIPUMEpE dTaHa, STUJICHA, allCTUIICHA U JIp.
Tema 4.3. OcHoBHOe cogep:kanne 6 OK 01
Wnentupuraims | Teopermueckoe obyuenne 4 OK 02
OPTafHHieCiiX buooprannueckue coenuHeHus. llpumeHeHune u Ouonoruyeckas pojib yriaeBofoB. OKucieHue OK 04
BCTICCTB, HX YIJIE€BOJAOB — HCTOYHHUK DSHEPrUM >KHUBBIX OpraHm3MoB. OOnacTu NPUMEHEHHMs AaMUHOKHCIOT. )
sHatenme u [IpeBpamenust OenkoB NumM B opraHu3me. buonoruueckue ¢yHkuum OenkoB. buonornueckue
gp MMCHCHHE B ¢byHKuMHU kupoB. Posb oprannyeckoil XMMHUH B PELICHUH TPOOJIeM MUIIEBOH 6€301MacHOCTH
HE;E:;:;;ITBeHHOﬁ Ponp opranuuyeckoll XUMHM B pPEIICHHM NPOOJIEM SHEPreTUYecKOd Oe30MacHOCTH, B Pa3BUTHH
eATETBHOCTH MEIULHMHBI, CO3NAHNH HOBBIX MaTePHANOB, HOBBIX HCTOYHHKOB SHEPrHH (anmpTepHATUBHBIE HCTOYHHUKH
HeIOBCKA sHepruM). OnacHOCTh BO3AECUCTBHMSI Ha JKUBBIE OPraHU3Mbl OPraHUYECKUX BELIECTB OTAEIBHBIX 2

KJ1accoB (yTJ€BOAOPOABI, CHUPTHI, (EHONbI, XJIOPOPraHUYECKHE MPOU3BOJHBIC, ANbJIETHIBl U JIp.),

CMBICJI ITOKA3aTelsl NPEIEIbHO JONYCTUMON KOHIICHTPAIMU

JlabopaTopHble 3aHATHS 2

JlaboparopHnast pabota: “UneHTHdUKAINS OPTaHUIECKUX COCTUHEHUH OTIACIbHBIX KJIACCOB”

WnenTudukaiysi opraHnuecKuX COeIMHEHUI OT/AENIbHBIX KJIACCOB (Ha MpUMEpe albJIeru0B, Kpaxmaia,

YKCYCHOM KHCJIOTBI, O€IKOB M T.I.) C MCIOJB30BaHUEM HX (QU3MKO-XMMUYECKUX CBONCTB H

XapaKTepHBIX KAuYeCTBEHHBIX peakuuid. JlenaTypauusi Oenka mnpu HarpeBaHuu. LIBeTHble peakuuu 2

O0enkoB. BO3HMKHOBEHHE AHAINTHUYECKOTO CUTHANAa C TOYKM 3PEHUS XUMHUECKUX IPOLIECCOB IpPHU

MPOTEKaHUN Ka4eCTBEHHOMN peaKIuy, MO3BOJISIONICH HACHTH(PHUINPOBATh MPEATI0KEHHbIE OPTaHUYECKHE

BELICCTBA
KonTpouabnas Crovic . )
paora 3 PYKTypa 1 CBONCTBA OPraHUYECKUX BEILIECTB
Pa3nea 5. Kunernueckne u TepMOAUHAMHUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX pPeaKuii 4
CkopocTb OcHoBHOE coaepxxaHHue 4 OK 01
XAMHHACCKHX Teoperudeckoe o0yueHue 2 OK 02
peakuui.
XHMIUECKOe CKOpOCTh peakIiH, €€ 3aBUCHUMOCTh OT Pa3IUYHBIX (PAaKTOPOB: MPHPOJBI PEarupyrOIIUX BEIIECTB, )

KOHIEHTPAllMW PpEearupyrolux BeleCTB, TEMIEpaTypbl W IUIOMIAJN PEAKIIMOHHON MMOBEPXHOCTH.
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paBHOBecHe TemnoBbie 3G HEKTH XUMUYECKUX PEaKIMif. DK30- U IHIOTEPMHUYECKHUE, PEaKLIUH.

OO6parumocTh peakiuii. XUMHUYECKOE PAaBHOBECHE W €r0 CMEIICHHWE O] JACHCTBHEM pPa3IMYHBIX

($akToOpoB (KOHIIEHTPALUS PEAreHTOB WU MPOIYyKTOB PEAKINH, AaBJIICHUE, TEMIIEpATypa) JUIsl CO3TaHUS

ONTHUMAJIBHBIX YCIOBUM NpOoTEeKaHus XuMuieckux nponeccon. [Ipunnun Jle [laTense.

IIpakTHYeckue 3aHATHSA 2 OK 01

PelieHre NPaKkTHKO-OPMEHTUPOBAHHBIX 3aJIaHUM Ha aHau3 (PAKTOPOB, BIMAIONIMX HA HU3MEHEHUE OK 02

CKOPOCTH XMMHUYECKON peaKkiuu, B T.4. C TIO3UIMI HKOJIOTMYECKHU 11eJIeCO00pa3HOro MOBEACHUS B OBITY

U TPYAOBOH NEATEIBHOCTH B LIEJISAX COXPAHEHUS CBOETO 3/10POBbsI U OKPYXKarOIIed MPUPOAHOMN CPEb. )

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

HAXOXJICHUS HANpPAaBICHUS CMEIIECHUS PABHOBECHS XUMHUYECKOW peakmuu U aHanu3 (HaKkTopoB,

BIIUSIIOLIMX HA CMEIEHUE XUMUYECKOT0 PaBHOBECHSI
Pasnean 6. PacTBopbI 4
Tema 6.1. OcHoBHOe cogep:kanue 2 OK 01
Ionsrne o Teopernyeckoe o0yueHue 2 OK 02
pacTeopax PactBopenune kak ¢usuko-xumuueckuii mporecc. PactBopel. CrocoObl TPUTOTOBJICHUS PacTBOPOB. OK 07

PactBopuMocTs. MaccoBass 1078 pacTBOpeHHOro BemiecTBa. (CMBICT TOKa3aTensl MPEIesIbHO

JOMYCTUMON KOHIICHTPAIUU U €r0 UCIOJIb30BaHUE B OLIEHKE SKOJIOTMYECKON O€30MMacCHOCTH.

[IpaBuia SKOJIOTHYECKH IEIeCO00pPa3HOr0 MOBEACHHUS B OBITY M TPYJIOBOM NEATEIBHOCTH B IEJSIX )

COXPAaHEHHUs CBOETO 3/I0POBBS U OKPY’XKAlOUIe MPUPOJHON Cpelibl; ONMAaCHOCTh BO3ACUCTBUS HA JKUBBIC

OpTraHU3MBbI OTIPE/ICTICHHBIX BEIIECTB.

Pemennie mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUN Ha PacTBOPBL, UCIIONb3yEeMbIE B OBITOBOI U

IIPOU3BOJICTBEHHON JESTEIbLHOCTH YEJIOBEKA
Tema 6.2. OcHOBHOe coep:kaHue 2 OK 01
Vcenenobanne JlaGopaTopHble 3aHATHS 2 OK 02
CBOMCTB pacTBOpOB Jlaboparopnast pabota «IIpuroroBineHnue pacTBOpPOBY. OK 04

IIpuroToBneHue pacTBOPOB 3alaHHON (MaccoBoi, %) KOHLIEHTpaUK (C MPaKTUKO-OPUEHTUPOBAHHBIMU )

BOIIPOCaMH) U OTIpeZieSieHue Cpeibl BOJAHBIX PACTBOPOB.

Penienue 3a/1a4 Ha IPUTOTOBJICHHUE PACTBOPOB
Paznen 7. Xumusi B ObITY ¥ IPOU3BOJACTBEHHO AATEILHOCTH YeI0BeKa 6 OK 01
Xumusi B OBITY I (OcHOBHOE coep:KaHue 6 OK 02
TIpOMSBOACTECHHON 6 erpryeckoe 06yuenne 2 OK 04
IEeATEILHOCTH = = ” OK 07

Hogelimme 1ocTHXeHUs: XUMUYECKON HAYKH M XUMHUYECKOW TeXHOJIOTuU. Poib XxuMuu B obecnieueHNH 2

17




YCIO0BCKa

HKOJIOTUYECKOM, SHEPreTHUECKOM 1 MUIIEeBOI 0€30IacHOCTH, pa3BUTUU MeIUIMHEI. [IpaBuia moucka u
aHaIM3a XUMHYECKOW HMHGQOpManMM M3 pa3IMYHbIX MCTOYHUKOB (HaydyHas M ydeOHO-HaydHas
JUTEpaTypa, CpesICTBa MaccoBOi nHGopMalu, cetb MHTEpHET)

IIpakTHYeckue 3aHATHSA

Ilovick u aHAINU3 KEHMCOB O IMPUMCHCHUHN XUMHNYCCKUX BCIICCTB U TEXHOJIOTHH 10 TeMaM: JICKApCTBCHHBIC

BEILIECTBA, OBITOBASI XUMHSI. 4
3ammra: [IpencraBnenue pe3ynbTaToOB pelieHus KeicoB B hopMe MHUHH-IOKJIAJa C Mpe3eHTaIuen

IIpomeskyTOUHAs aTTecTALMS 1O IMCHUILIMHE (3a4eT) 2
Bcero 72
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3. YCJIOBUSA PEAJIN3AIIAN YYEBHOU JUCIUILINHBI

3.1. TpeGoBaHusA K MUHUMAJIbHOMY MaTE€PHAJIbHO-TEXHUYECKOMY 00ecre4eHH 0

Peanu3zanus yueOHON NTUCHUIUIMHBI TpeOyeT HAIWYHUS y4eOHOTrO KaOMHeTa.
O0opynoBanmne y4eOHOTro KaOuHeTa:

—  HamsaHbIe MOcoOus (KOMIUIEKTHI Y4€OHBIX TAaOMIHUI, TIaKaTOB, TOPTPETHI
BBIJIAIONIUXCS YYCHBIX B O00OJACTH XUMHM W T. T11.); WHOOPMAIMOHHO-
KOMMYHHKAI[MOHHBIE ~ CPEACTBA;  SKPAHHO-3BYKOBbIE  MOCOOWSA;  KOMILJIEKT
AIIEKTPOCHAOKEHHS] KAOMHETOB; TEXHUUECKUE CPEACTBA OOYUCHHS;

—  JIEMOHCTPAIIMOHHOE obopynoBaHue (oOmrero Ha3HAYECHUS 5
TeMaTu4eckue HaOophl); JabopatropHoe oOopyaoBaHHEe (OOIIEro Ha3HAYEHUS W
TEMaTHYeCKHEe Ha0Ophl, B TOM YHUCJIE JUIsI TOCTAHOBKH JIEMOHCTPAIlMOHHOTO U
YUYEHUYECKOTO SKCIIEPUMEHTA, PEAKTUBBI);

—  CTaTWYecKue, IUHAMHYECKHe, JIEMOHCTPAllMOHHBIE | pa3gaTOYHbIC
MOJIEJIH, BKJIIOYast HaTypajibHble 00BEKThI; BCIIOMOTAaTEIbHOE 000PY/I0BaHHE;

—  KOMIUIEKT TEXHHYECKOW /JOKYMEHTAIlMM, B TOM WYHCIIE Tacropra Ha
cpencTBa 0Oy4YeHHsI, MHCTPYKIIMU 0 WX HCIOJB30BAHUIO M TEXHHKE OE30TMacCHOCTH;
OoubmMoTeuHbIN HOH.

—  TEeJEeBU30D;

—  y4eOHUKH U yuyeOHbIe TOCOOUS;

—  KOMITBIOTED;

—  JIEMOHCTpAIMOHHOE 000PYI0BaHUE;

—  BUJGOTEKa;

—  TOCaJ0YHbIE MECTA.

3.2. HudpopmanuonHoe odecrniedeHue 00ydeHust

3.2.1. OcHoBHas JuTEpaTypa:

1. MaprteinoBa, T. B. Xumus : Yy4YEOHUK M TMPAKTUKYM JJI CPEIHEro
npodeccuonanbHoro oopazopanus / T. B. MapteiHoBa, 1. B. Apramonoga, E. b.
I'omynoB ; mox obmieit penaknueit T. B. MapTeiHOBOM. — 2-€ U3/., UCIIP. U JOII.
— Mocksa: UzmarensctBo IOpaiit, 2020. — 368 c¢. — (IIpodeccronanshoe
oOpazoBanue). — ISBN 978-5-534-11018-0. — Texkct: snextponHsiii // 9bC
FOpaiit [caiit]. — URL: http://biblio-online.ru/bcode/450810 (mata obpareHus:
25.05.2023).

2. Illep6akos, B. B. OO6mas xumusa. COopHUK 3a1ay: yuyeOHOE IMOcoOue st
cpeanero npodeccuonanbHoro oopazosanus / B. B. lllepbakos, H. H. bap6oTtuHa,
K. K. Bracenko. — 2-e u3j., nepepad. u gon. — Mocksa: U3gaTensctBo FOpaiit,
2020. — 139 c. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-
10553-7. — Tekct: oanextponasii // DbC IOpaiir [caiit]. — URL:



https://urait.ru/book/obschaya-himiya-sbornik-zadach-516795 (mara oOpamieHus:
25.05.2023).
3. Xaxanuna, T.W. Opranmueckass xumus : y4eOHOE TIOCOOME I CPEIHETO

npodeccuonanbHoro obpazoanusi/ T. . Xaxanuna, H.T. OcunenkoBa. —

MockBa : UzmarenbctBo IOpaiit, 2023.— 396 c.— (IIpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-00948-4. — Tekct : DJIEKTPOHHBIN //
OGpazoBatenbHas matdopma Opaiit [caitT]. —

URL.: https://urait.ru/bcode/510483 (mara oopamenus: 05.06.2023).

3.2.2. lonoiHUTEIbHAS JIUTEpPaTypa:

1. CyBopos, A. B. O6mias u Heoprannueckas xuMusi. Bormpocsl u 3a1auu : yueoHoe
nocobue aisa cpeanero npodeccuonanpHoro oopaszosanus / A. B. CyBopos, A. b.
Huxkonbckuit. — 2-e usa., ucnp. u gon. — Mocksa : U3zaatensctBo FOpaiit, 2020.
— 309 c. — (ITIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-07903-6. —

Texct : onexktponnsiii // 3OBC IOpaiir [caiit]. — URL: http://biblio-
online.ru/bcode/455440 (nata o6pamenns: 25.05.2023).

2. AndunorenoBa, M. B. Xumusg : ydeOHWK W TIPaAKTUKYM IS CPEIHETO
npodeccuoHanbHoro oopaszosanusi / . B. Andunorenosa, A. B. ba0Gkog, B. A.
ITonnkoB. — 2-e u3a., ucnp. u pon. — Mocksa : M3parensctBo FOpaiit, 2020. —
291 c. — (IIpodeccuonansHoe obpazoanue). — ISBN 978-5-534-11719-6. —
Texcr : omektponnwni // OBC HOpaiit [caiit]. — URL: http://biblio-

online.ru/bcode/452856 (nata obpamenus: 25.05.2023).

3. I'muuka, H. JI. OOmasa xumuss B 2 1. Tom 1 : ydeOHMK JJsi CpeaHEro
npodeccuonanbHoro obpazoBanus / H. JI. I'muaka ; mom pemakmumeit B. A.
ITonikoBa, A. B. ba6koBa. — 20-e¢ wu3xa., mepepab. u jgon. — MockBa :
N3natensctBo FOpaiit, 2020. — 353 c. — (Ilpodeccuonanbuoe oOpazoBanue). —
ISBN 978-5-9916-9672-2. — Tekct : anektponusii // OBC FOpait [calT]. —
URL.: http://biblio-online.ru/bcode/451238 (nata ob6pamenus: 07.06.2021).

4. I'muaka, H. JI.  OOmass xumus B 2 T. Tom 2 : y4eOHUK mJi1 CpEIHETO
npodeccuonanbHoro obpazoBanus / H. JI. I'muaka ; mom pemakmumeit B. A.
[TonkoBa, A. B. babkoBa. — 20-¢ wu3n., mepepab. u mon. — Mocksa :
N3natensctBo FOpaiit, 2020. — 383 c. — (IIpodeccuonanpuoe oOpazoBanue). —
ISBN 978-5-9916-9670-8. — Tekct : anektponusii // ObBC FOpaiit [calT]. —
URL: http://biblio-online.ru/bcode/451563 (nara oopamenus: 07.06.2021).

3.2.3. Ilepeuyenr WHTepHET-pecypcoB, HEOOXOAUMBIX /Jsi OCBOCHHUSA
AUCIHUNJIMHBI:
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1. ObC «YHuBepcutTerckas 6ubnuorexa oniaaiin» http://biblioclub.ru/
2. OO6pazoBarenpHas maatdopma «HOpaitt» https://www.urait.ru/

4. KOHTPO.Ib M1 OLIEHKA YCBOEHUS YUYEBHOM JJUCIUATLTAHBI

KoHTposib U o1eHKa pe3ysibTaToB 00y4YEHHUs! OCYILECTBISIETCS MPENnoaaBaTesieM
B IIpoliecce TMPOBEACHMS MPAKTHUYECKUX 3aHATUH M Ja0OpaTOpHbIX  padoT,
TECTUPOBAHUS, @ TAKXKE BBIMOJHEHHUS OOYYAIOUIMMUCS HMHIMBHUAYAJIbHBIX 3aJaHUM,
MIPOEKTOB, HMCCIENOBAaHUN. Pe3ynbraThl OOydeHHs OMPEAENsIIOT, YTO O0ydaromuecs
JOJDKHBI 3HATh, TIOHMMAaTh W JIEMOHCTPUPOBATH TIO 3aBEPUICHUU H3yYCHUS
JTUCITUTUTUHBI.

Jlnst popMupoBaHUs, KOHTPOJS W OICHKHA PE3yJIbTaTOB OCBOCHUS y4eOHOM
JUCIUIUIMHBL MCIOJB3YETCSd CUCTEMAa OLEHOYHBIX MEPOINPUSATUN, MPEIACTaBISIONIAs
c000M KOMIUIEKC YUEOHBIX MEPOIPHUATHUM, COTIACOBAHHBIX C pe3yJibTaTaMu 00y4YeHUs
u chopmynupoBanHblx ¢ ydetoMm DPI'OC COO (mpeameTHble pe3yabTaThl 10

nuctumirae) u ®I'OC CIIO.

THunobl OIeHOYHBIX
MEpPONPUATHH

Monayas/Paznen/Te
Ma

Ne OK Pe3yabTar 00yueHus

I | OcHoBHOE conep:xxaHme

1 D
Pasznea 1. OcHOBEI IO IR

CTpocHud BeIlleCTBA

0230BbIC IOHATHA U
3aKOHbI XUMHUH

1.1 | OK 01 |Ctpoenue atomoB  |COCTaBIATH

XUMHUYCCKUX

1. Tect «CtpoeHue aTOMOB

XHUMHYECKUEC (I)OpMy.]IBI XHUMHYECCKHUX 3JICMCHTOB 1

3JIEMEHTOB U
pupoaa
XUMHYECKOU CBA3U

COC/TMHCHHH B
COOTBETCTBHH CO
CTEIEHBbIO OKHUCIICHHUS
XUMHUYECKHX
2JIEMEHTOB, UCXOJIS U3
BAJICHTHOCTH U
3JIEKTPOOTPULIATEIBHO
CTH

IIPUPOIA XUMUIECKON
CBSI3H.

2. 3ajaun HA COCTABJICHHUE
XUMUYECKuX hopmyIl
JIBYXaTOMHBIX COCIUHECHUHN
(oxcumoB, CynbhUI0B,
TUAPUIOB U T.11.).

3. 3amanus Ha
HUCIOJIb30BAaHUE XUMUYECKOMN
CHMMBOJIMKH U Ha3BaHUU
COE€IMHEHUHU 11O

21



https://www.urait.ru/

OK

Monayas/Paznen/Te
Ma

Pe3yabTar 00yueHus

Tunsl olleHOYHBIX
MEpPONPUATHHI

HOMEHKJIaType
MEXAYHapPOIHOTO COH03a
TEOPETUYECKOUN U
MPUKJIAJHON XUMUU U
TPUBUATLHBIX HA3BAHUH JIJIS
COCTABJICHHS] XUMUYECKHUX
(bopMyT IByXaTOMHBIX
COEIMHEHUI (OKCHIOB,
cyb(GUI0B, TUAPUIOB U T.II.)
U IPYTUX HEOPTraHUYECKUX
COEMHEHUHN OTIEIIbHBIX
KJIACCOB

1.2

OK 01
OK 02

[Teprnoanueckui
3aKOH U Ta0InIa
J.1. Menneneera

XapakTepu30oBaTh
XUMHAYECKHE
3JICMEHTHI B
COOTBETCTBHH C UX
II0JIOKEHHUEM B
MEPUOANYECKOU
CHUCTEME XMMHUYCSCKUX
anemenToB JI.1.
Menaeneena

1. Tect «Metamuueckue /
HEMeTaJlJIMueCKHUe CBOMCTBA,
3JIEKTPOOTPULIATEIBHOCTD U
CPOJCTBO K 3JIEKTPOHY
XUMHUYECKHUX DJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MOJI0XKECHUEM B
IIEPUOANYECKON CHUCTEME
XUMHYECKHUX 3jemMeHToB J[. M.
MenpaeneeBay.

2. IIpakTrueckue 3aaHusl Ha
YCTAHOBJIEHUE CBS3U MEXKITY
CTPOEHUEM aTOMOB
XAMHYESCKHUX 3JIEMEHTOB U
MEPUOIUYECKUM U3MEHEHUEM
CBOMCTB XMMHYECKHUX
2JIEMEHTOB M UX COEIUHEHUMN
B COOTBETCTBHUH C
MTOJI0KEHUEM
[Tepnoanueckon cucreme.

3. IIpaktuxo-
OPUEHTHUPOBAHHBIC
TEOPETUYECKUE 3a]aHUs Ha
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Monayas/Paznen/Te

THunol OIeHOYHBIX

Ne OK Pe3yabTar 00yueHus .
Ma MepOonpUsATHI

XapakTepru3alnio
XUMHYECKUX IJIEMEHTOB:
«Metannuueckue /
HEMeTaJJIMueCKHUEe CBOMCTBA,
ANEKTPOOTPHULIATEIBHOCTD U
CPOJICTBO K AJIEKTPOHY
XUMHUYECKUX 3JIEMEHTOB B
COOTBETCTBHE C UX
AIEKTPOHHBIM CTPOCHUEM U
MOJIO’KEHHUEM B
IIEPUOANYECKON CUCTEME
XUMHUYECKUX 3JIEMEHTOB
J.1. MenpaeneeBa»

2 Paznen 2. XapakrepuszoBath |KonTposbHas paGora
XuMuveckue THINBI XUMHYecKnX |«CTpoeHme BelecTBa
peakuumn peakumni XHMHYECKHe peaKIum»

2.1 |OK 01 |Tumbr xumuueckux |CocTaBiATh peakuuu |l. 3agaun Ha COCTABICHUE
OK 04 |peakiuii COEJIMHEHUS, YpPaBHEHUW pEaAKIIMIA:
pa3NoKeHUs, OOMEHa, |— COeAMHEHUSs, 3aMEeILECHNUS,
3aMelIeHus], pasnoKeHus, 0OMeHa;
OKHUCIIUTEIIbHO- — OKUCJIUTENIBHO-
BOCCTAHOBUTEJBHBIE |BOCCTAHOBHUTEJIbHBIX
peakuuu pEeaKLHii ¢ UCIIOIb30BAHUEM

METO/1a SIEKTPOHHOTO
Oajanca.

2. 3aa4ym Ha pacyeT MaccChl
BEIIlECTBA WM 00bEMaA

ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe
WM 00BEMY OJTHOTO W3
YYaCTBYIOIINX B PEAKITHH
BEIIECTB; PACYETHI

Macchl (00bE€Ma, KOTMYECTBA
BEIIECTBA) MPOTYKTOB
peaKkIuu, ey OJIHO U3
BEIIIECTB UMEET MPUMECH
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Monayas/Paznen/Te

THunol OIeHOYHBIX

Ne OK Pe3yabTar 00yueHus .
Ma MeponpuATHIA
2.2 Qnektponautudeckas |CoCTaBiIsATh 1. 3agaHus Ha cocTaBIEHUE
JUCCOLMAIIS U ypaBHEHUS MOJIEKYJIIPHBIX U MOHHBIX
MOHHBII 00MEH XUMHUYECKUX PEAKIUU |peaKIUil C yYaCTUEM KHUCIIOT,
HOHHOTO OOM€EHA C OCHOBAHHI U COJIEH,
y4acTUeMm YCTaHOBJICHUE U3MEHCHUS
HEOPTaHUYECKHUX KHCIIOTHOCTH CPEbI
BEIIECTB 2. JJabopaTopHnas pabota
"TUnbl XMMUYECKUX
peaxumit"”
3 Pa3znen 3. Ctpoenune |UccaenoBars KonTtpoJsbnas padora
U CBOMCTBA cTpoeHMe U cBoiicTBa |«CBoiicTBA
HEOPraHU4YeCKHX |HeOPraHu4ecKHuX HEOPraHN4YeCKUX BelleCTB»
BellleCTB BellecTB
3.1 |OK 01 |Knaccudukarnus, Knaccudpumuposates  |1. Tect «Homenknarypa u
HOMEHKJIaTypa u HEOPraHUYECKHE Ha3BaHUE HEOPTAHUIECKUX
CTPOCHHUE BEIIIECTBA B BEIIIECTB UCXOJS U3 UX
HEOPTraHUYECKUX COOTBETCTBHUH C HX XUMUYECKON (OPMYIThI WU
BEILIECTB CTpOEHUEM COCTaBJICHHE XUMUYECKOU

(bopMyIbl UCXOIS U3
Ha3BaHUS BELIECTBA IO
MEXAYHAPOIHON WU
TPUBUAIBHON
HOMEHKJIAType».

2. 3agauu Ha pacyeT
MacCOBOM J10J1M (MaccChl)
XUMHUYECKOTO AJIEMEHTA
(coenrHEeHUs) B MOJICKYJIe
(cmecn).

3. IlpakTrueckue 3alanus 1o
KJaccuukanuu,
HOMEHKJIAType 1
XUMHUYECKUM (popmyiam
HEOPraHUYECKUX BEIIECTB
Pa3IUYHBIX KIJIACCOB.

4. IlpakTHueckue 3aaHus Ha
ONPEAECTICHHE XUMUYECKOU
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Monayas/Paznen/Te

Tunsl olleHOYHBIX

Ne OK Pe3yabTar 00yueHus .
Ma MepOonpUsATHI
AKTUBHOCTH BEILIECTB B
3aBUCHUMOCTH BUJIA
XUMHYECKOU CBSA3U U TUIIA
KPUCTAJUINYECKOMN PEIIETKN
3.2 | OK 01 |®Pusuko-xumuueckue|y cTaHABINBATh 1. Tect «OcobeHHOCTH
OK 02 |cBoiicTBa 3aBUCUMOCTh (DU3UKO- |XUMHUYECKUX CBOMCTB
HEOPTaHUYECKUX XUMUYECKUX CBOMCTB |OKCUIOB, KUCIIOT,
BEILIECTB HEOPTaHUYECKUX OCHOBaHMM, aM(POTEPHBIX

BEILIECTB OT CTPOCHHUS
aTOMOB U MOJIEKYJI, a
TaK)Ke TUIa
KPUCTAJUIMYECKOU
pelIeTKr

TUAPOKCUIOB U COJIEN.

2. 3amaHnsa Ha COCTABJIEHUE
YPaBHEHUN XUMHYECKUX
peakiuii ¢ yqyacTueM
IPOCTHIX U CIIOKHBIX
HEOPraHMYECKHUX BEIIECTB:
OKCHJIOB METAJIJIOB,
HEMETAIJIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAaHMI U
aM(OTEepHBIX TUIPOKCHUJIOB,
HEOPTaHUYECKUX COJIEH,
XapaKTEepU3yIOLIUX UX
CBOICTBA M CITOCOOBI

MOy YCHHUSI.
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Monayas/Paznen/Te

THunol OIeHOYHBIX

Ne OK Pe3yabTar 00yueHus .
Ma MeponpuATHIA
3. IIpakTuko-
OpUEHTUPOBAHHBIE
TEOpETHUUECKHUE 3aaHus Ha
CBONMCTBA U NOJIyYEHUE
HEOPraHWYECKHUX BEILECTB
3.3 |OK 01 |HUaentuduxarms HccnenoBartb 1. IIpakTuko-
OK 02 |HeopraHMYecKuXx Ka4eCTBECHHBIE OPHUEHTUPOBAHHBIE 3aTaHUS
OK 04 |BemiecTB peaKunu 10 COCTABJIEHUIO
HEOPTraHUYECKUX XUMHUYECKUX PEAKIUH C
BEIIECTB y4acTHUEM HEOPTaHUYECKHUX
BELIECTB, UCIOJIb3YyEeMbIX JJIs
UX UJIEHTU(DUKAUY.
2.JIaGoparopnas pabora:
“Unentudukarms
HEOPraHMYECKHUX BEIIECTB”
4 Pa3znen 4. Ctpoenue |UcciaenoBars KonTpoabnas paéora
U CBOWCTBA cTpoeHue u cBoiicTBa («CTpoeHHe U CBOMCTBA
OPraHuYecKuX OpPraHuYecKuX OPraHMYecKNX BellecTB
BelllecTB BelllecTB
4.1 | OK 01 [Knaccudukanms, Knaccudpunuposathb 1. 3aganus Ha cocTaBIEHUE
CTPOCHHUE U OpraHu4ecKue Ha3BaHUU OPraHUYEeCKUX
HOMEHKJIaTypa BEIIECTBA B COEJIMHEHUI 110 TPUBHAIBHON
OpraHUYEeCKUX COOTBETCTBHUH C HX WU MEXKITyHApOIHON
BEILECTB CTPOEHUEM CUCTEMATUYECKON
HOMEHKJIAType.

2. 3amaHusa Ha COCTABJIEHUE
MOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (hopMyJl
OpraHUYeCKUX BEIIECTB
OTJIETBHBIX KJIACCOB.

3. 3agauu Ha onpeseTeHue
npocTeiiien GopMyIibl
OpPraHUYECKON MOJIEKYJIBI,
UCXOJIS1 U3 DJIEMEHTHOTO
coctaBa (B %)
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OK

Monayas/Paznen/Te
Ma

Pe3yabTar 00yueHus

Tunsl olleHOYHBIX
MEpPONPUATHHI

4.2

OK 01
OK 02
OK 04

CBoiicTBa
OPTaHUYECKUX
COEIMHEHUN

YcranaBnuBaTh
3aBUCUMOCTh (PHU3UKO-
XUMHUYECKHX CBOMCTB
OPTaHUYECKUX
BEWIECTB OT CTPOCHUS
MOJIEKYJI

1. 3agaHus Ha cocTaBIEHUE
ypaBHEHUN XUMHYECKUX
peakiuii ¢ yyacTuem
OpraHUYECKUX BEIIECTB HA
OCHOBaHHMH MX COCTaBa 1
CTPOCHUSI.

2. 3aanus Ha COCTaBJICHUE
ypaBHEHUN XUMHYECKUX
peaKLMii, UIUTFOCTPUPYIOLIUX
XUMUYECKUE CBOMCTBA C
YYETOM MEXaHU3MOB
MPOTEKAHUS JAHHBIX
PEAKINMN U TEHETUYECKOU
CBSI3U OPTAaHUYECKUX
BELIECTB Pa3HbIX KJIACCOB.
3. PacuetHsble 3a1auu 1o
YpaBHEHUSIM peakiui ¢
y4acCTUEM OPTaHUYECKUX
BEILIECTB.

4. JJTabopaTopHas pabota
“IIpeBpaienus
OpraHUYeCKUX BEIIECTB MPHU
HarpeBaHuu"

4.3

OK 01
OK 02
OK 04

N nentudukanus
OpTraHUYECKUX
BEILIECTB, UX
3HAYE€HUE U
pUMEHEHUE B
OBITOBOH U
MPOU3BOJACTBEHHOM
JIESITEIbHOCTH
yeJIoBeKa

Uccnenosath
KaueCTBECHHBIC
peaKuuun
OPTaHUYECKUX
COCJIMHEHU I
OTAEIBHBIX KJIACCOB

1.ITpakTuko-
OPUEHTUPOBAHHBIE 3aJIaHUS
II0 COCTaBJICHUIO
XUMHUYECKUX PEAKIUU C
y4aCTHEM OPTaHUYECKUX
BEIIECTB, B T.4.
HCIIOJTB3yEMBIX JIJIS UX
uJeHTU(PUKAIIMY B OBITY U
IIPOMBIIIJIEHHOCTH.
2.JIabopaTopnas paborta:
“Unentudukarms
OPTraHUYECKUX COCINHEHUN
OTJIENBHBIX KJIaCCOB™
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Monayas/Paznen/Te

THunol OIeHOYHBIX

Ne OK Pe3yabTar 00yueHus .
Ma MepOonpUsATHI
5 Pazpnean S. Xapakrepu3oBaThb
Kunernueckue u  |BJIMsIHHE Pa3JIMYHBIX
TePMOAUHAMHYECK |(PaKTOPOB HA
He 3aKOHOMEPHOCTH [PABHOBECHE H
NMPOTEKAHUS CKOpPOCTh
XUMHYECKHUX XHMHYECKHX
peakumu peaxkumnu
5 |OKO01 |CkopocTh XapakTepru3oBaTh [IpakTHKO-OpHEHTUPOBAHHBIE
OK 02 |xuMHuUeCKHX BIIUSIHUE TEOPETUYECKUE 3alaHus Ha
peaKuu. KOHLICHTPALIMU aHanu3 (hakTopoB,
XHUMUYECKOE pearupyrommx BIMSIONIMX HA U3BMEHEHUE
paBHOBECHE BEILIECTB U CKOPOCTH XMMUYECKOU
TeMrepaTyphl Ha peakuu. [IpakTuko-
CKOPOCTh XMMUYECKUX |OPUEHTUPOBAHHBIC 3a1aHUS
peakui Ha MPUMEHEHUE MPUHIINATIA
XapakTepu3oBaTh Jle-Illatenbe mis
BJIMSIHUE U3MEHEHUS  |HAXOXKICHUS HANPABICHUS
KOHLICHTPALIUU CMEILEHUS PABHOBECHUS
BEILIECTB, PEAKLIUU XUMHAYECKON peaklny U
Cpenbl M TeMIEepaTypsl |[aHam3 (GaKTOPOB,
Ha CMEIICHUE BIIMSIIOLIMX HA CMEIEHUE
XUMHUYECKOTO XUMHUYECKOTO PaBHOBECHS
paBHOBECUS
6 HccaenoBath
Pa3zpnea 6. HCTHHHBbIE PACTBOPbI
PacTBoOpbI C 3aJJaHHBIMH
XapaKTepUCTUKAMM
6.1 | OK 01 |Ilousarue o Paznuuates uctunueie |1. 3amaum Ha NPUTOTOBJIEHKE
OK 02 |pacTBOpax PacTBOPHI pacTBOPOB.

2. IlpakTuko-
OpUEHTHUPOBAHHBIE
pacyeTHbIE 3a/1aHUs Ha
JTUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yEMbIE B OBITOBOW 1
IIPOU3BOJCTBEHHOM
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Monayas/Paznen/Te THNBI OIEHOYHBIX

Ne OK Pe3yabTar 00yueHus .
Ma MeponpusITHA

TS TEIIbHOCTH YeJIOBEKa
6.2 | OK 01 |HccnenoBanme Uccnenosats pusuxo- |JlaboparopHas padbota

OK 04 |cBOMCTB pacTBOPOB |XMMHUYECKHE CBOKCTBA |“IIpurorosnenue pacTBOpoB”
VCTUHHBIX PaCTBOPOB

7 Pa3znen 7. OuenuBaThb 3amuTra Kelca
Xumus B ObITY U NnocJjaeACTBUA
NMPOU3BOICTBEHHOH (OLITOBOH U
JesITeJIbHOCTH NMPOU3BOICTBEHHOM
yeJioBeKa AesiTeJIbHOCTH
YeJi0BeKa ¢ MO3UIUM

JIKOJIOTHYECKOMI

0e3onmacHoCTH
OK 01 |Xumus B ObITy U OueHuBarhb Bo3MOXHBIE TEMBI KEHCOB:
OK 02 |mpou3BOACTBEHHOM |mociencTBus ObITOBOM |1. JlekapcTBa Ha OCHOBE
OK 04 |nmedarembHOCTH Y IIPOU3BOJICTBEHHOM PaCTUTENIBHBIX
OK 07 |genoBeka NESITEIbHOCTH IpenapaTon

YeJI0BeKa C MO3HIUK |2, 3amuTa 310pOBbs
IKOJIOTHYECKOI YeJI0BEKa OT XMMUYECKUX
0€301MacHOCTH BBIOPOCOB.

®opMoit UTOTOBOTO KOHTPOJIS siBIsieTcs: qudhepeHInpOBaHHBIN 3a4eT.
5. ®OHJbl OHEHOYHBIX CPEJACTB

TunoBble KOHTPOJIbHbIE 32IaHUS WJIN MHbIE MATEPHAJIbI, HEO0OX0AUMbIE
JJISL OLlCHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATEeJIbHOCTH,
¢GopmMupoBaHusi KOMIIETEHIIUI B Mpoliecce 0CBOEHUs 00pPa30BaTeIbHOM

NMPOrpamMmabl.

Tema 1.1. OcHOBHBbIE IOHATHSA U 3AKOHbI XUMUH
BAPUAHT 1

1. Mouekyna TUOKCHA a30Ta COCTOUT ... (BBIOpATh MPaBWIHLHOE MPOIOJKEHHE):
1. u3 aToma a30Ta ¥ MOJICKYJIBI KHCIIOpOa
2. W3 aToMa a30Ta U JIByX aTOMOB KHCIIOpOa
3. W3 MOJICKYJIbI a30Ta U MOJICKYJIbI KUCIOPO/1a

2. Tlo popmynaMm TaHHBIX COSAMHEHUH ONPEACIIUTD, B KAKOM OTBETE OJIUH U3

AJIEMEHTOB HMEET IMEPEMEHHYIO BAJICHTHOCTH?
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1) Mn (OH)4 2) AI(OH); 3) ZnO 4) B,0;
5) HMIlO4 6) A1C13 7) ZDSO4 8) I/IH3BO3
3. B kakom KoamuecTBe azora copepxkurcs 1,2-10% monekyn? Kakoit macce
COOTBETCTBYET BBIUMCIEHHOE KOJIMYECTBO MOJIEKYJIIPHOIO a30Ta’?
1) 1 mons; 28 r 2) 0,2 mouib; 5,6 T 3) 2 moaib; 56 T 4) 0,1 Mmonb; 2,8 T
4. Yemy paBHa mMacca kKayus, conepxaiierocs B 37,25 r KCI?
1)1,951r2)0,1951r3)0,0195r4) 19,51
5. beproneroBa conb npu HarpeBaHUM pasyiaraeTcsi ¢ 00pa30BaHUEM XJIOpUAa
Kanug U kuciopoja. Kakoit 00b€M kuciopoaa (Ipu H.y.) MOXKHO MOJTYYUTh U3
oxHoro mois KCIO3?
1)44,812)33,6 13)22,4n14) 11,21
6. OauH rpaMm MeTajlia BEITECHSET U3 KUCI0Th 560 Mi1 Bojoposa (H.y.).
Bbiuncnuth aTOMHYIO MacCcy METaJljia, €CJIM €ro CTEXUOMETpUYECKas
BAJICHTHOCTh PaBHA JABYM U ONPEACIHUTh, KAKOW 3TO METAJLI?
1) Fe2) Mg 3) Ca4) Cr
7. Haiitu ¢popmyity BemecTBa, €Ciiu B €ro coctaB BxoauT 71,7 % xnopa, 24,3
% yrnepona u 4,0 % Bomopoaa, a MIOTHOCTh €ro MO BOJIOPoay paBHa 49.5.
1) CH;Cl 2) C,H4Cl; 3) CHCI; 4) C,H,Cl,
Tema 1.2 [lepuoanyecknii 3aKOH U NEPUOAHYECKAS CHCTEMA XUMUYECKHUX
jiemeHTOB /I. U. MenaesieeBa u cTpoeHue aTromMa
BAPHAHT 1
1. Yemy paBeH MOJIOKUTENBHBIN 3aps] aTomMa?
1) Ywucny npotoHoB B sjpe 2) ATomHo# Macce 3) Uucnmy HeHTpoHOB B sijipe 4) Uucy
ABoraapo
2. Kakoe KBaHTOBOE YHUCJIO OMpPEIENseT OPUEHTALUIO 3JIEKTPOHHOTO 001aka?
1) 'maBrOE 2) OpbuTansaoe 3) MaruutHoe 4) CiuHOBOE
3. Kakoil nonypoBeHb B aTOME 3aIOJHAETCS 3JIEKTPOHAMU MOCHE 5S- MOypPOBHS?
1) 6s2) 5p 3) 4d 4) 4f
4. Kakoli Habop KBaHTOBBIX YHCEJI XapaKTEPU3yeT OTMEUCHHBIN IJIEKTPOH B aTOME
BaHaguA?

]|
Dn=4,1=3,ml=2,ms=1/22)n=3,1=2, ml=-2, ms=1/2
I)n=3,1=2,ml=-1,ms=124)n=3,1=2, ml=0,ms=1/2
5. CKOJIbKO HECIIapeHHBIX JIEKTPOHOB B aTome (ochopa?
6. Y Kako# rpymIibl YaCTHI] 3JIEKTPOHHBIE (POPMYJIbI OJTMHAKOBbIE?
1) Li, Na, K 2) Na, Mg, Al 3) Na*, Mg*", AI** 4) F-, Cl', Br
7. Uemy paBeH aTOMHBIN HOMEp AeMeHTa B [lepuonnueckon cucreme,
3JIeKTpOHHast popMyJia KoToporo 1s?2s*2p®3s23p®4s23d®?
8. K KkakoMy ceMeiCTBY XUMHUYECKHUX 3IEMEHTOB OTHOCUTCS IUIATHHA?
1)s2)p3)d4)f
9. Kakoe CBOICTBO XUMHUYECKOTO 3JIEMEHTA COOTBETCTBYET, 33 PEAKUM
HCKIIFOUEHHEM, HOMEPY TPYIIIbI NEPUOINUYECKON CUCTEMBI, B KOTOPOH OH
Haxoaurcsa?

4s 3d
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1. 3apsan siapa atoma 2) Yucino oOpa3yeMbIX XUMHUUYECKUX COSTUHEHHI
2. MakcuManbHas BaJ€HTHOCTb 4) UKo M30TONOB JAHHOTO 3JIEMEHTA B
IPUPOJIE
10.Kax Ha3pIBaeTCs XapaKTepUCTHKA aTOMa, KOTOpasi B IEPUOJIaX YMEHBIIAETCS, a
B IPYIINAx YBEJIMUNBACTCS?
1)Paguyc atoma 2) MonuzannonHsiit moteHuuan 3) Atomuslii oobem 4) CteneHb
OKHCJICHHUS B COCTMHEHUSX
Tema 1.3 CTpoeHne BemecTn

BAPUAHT 1
1. Kak Ha3bIBaeTCs pasiesl XUuMUM, U3yHarolTuid U OOBSICHAIONIUNH XUMUYECKYHO
CBs3b?

1. KBanToBasg MexaHuka 2) XumMudeckas KUHETHKA
3) KeantoBas xumus 4) KBantoBasi TepMOJIMHAMUKA
1. B kakoiif MOJIeKyJie UMEETCs TPOiTHas CBSA3b, 00pa30BaHHAs OJHON G- CBS3BIO U
JBYMSI T-CBSI3SIMU?
1) NH; 2) O, 3) H,O 4) N,
2. B kakoii MosekyJie Hanbosee moJisipHasi KOBaJICHTHAs CBS3b?
1) HF 2) HCI 3) HBr 4) HI
3. Kak uzmensercs noHHocTs cBs3u B psaay LiCl — NaCl — KCI — RbCl1?
1. He usmensiercs 2) Ymensninaercs 3) YBenuuupaetcs 4) Mmeer
MakcumainbHoe 3HaueHue 11 NaCl
4. Kakoe CBOMCTBO XapaKTEPHO TOJIBKO JIJII BEIIECTB C METAJUIMYECKOM
XUMHAYECKOU CBA3BIO?
1. TBepaocTs 2) DneKkTponpoBOAHOCTH 3) BsaskocTs 4) TenaoeMKocThb
5. Mexay MOJeKyJIaMHi KaKuX MOMapHO B3SThIX BEIECTB MOKET BO3HUKHYTh
BOJIOPOJIHAS CBSI3b?
1) Hz u 02 2) Hz u Hzo 3) NH3 u HCI 4) HQSO4 nu Hzo
6. B xakoM BelecTBe BO3MOKHBI OJTHOBPEMEHHO OPUEHTALMOHHBIE,
WHIYKIMOHHBIE U JUCIIEPCHBIE B3aUMOIEUCTBUSA?
1. NH; 2) SF¢ 3) SiCls 4) CHy4
Tema 2.1. OcHOBHBIC NOHATHSI OPTAHMYECKOI XMMHUH M TEOPHUS CTPOCHUS
OPraHU4YeCcKMX COeIUHEeHUI
Bapuanr 1
byteH-1 u 2-MeTWINpONeH SBISIIOTCS
OJIHUM U TEM K€ BEIIECTBOM
roOMOJIOTaMHU
CTPYKTYPHBIMH U30MEpPaMHU
reOMETPUYECKUMH U30MEPAMHU
2. V3 npuBEAEHHBIX YTBEPKICHUI:
A. ATOMBI U TPYIIbI aTOMOB B MOJIEKYJIaX OKa3bIBAIOT JAPYT HA JApyra B3aUMHOE
BIIMSIHUE.
b. N30MepsI - 3T0 BelIecTBa C pa3HbIM CTPOCHUEM, HO OJIMHAKOBBIMH CBOWCTBAMM.
1. BepHO TOJIBKO A
2. BepHO TOJIbKO b
3. Beppo Aub

PN ==
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HEBEPHBI 00a YTBEPIKICHUS
['eomerpuyeckue (LucC-TpaHc-) U30MEPBI UIMEET
2-x10pOyTeH-2
OyTuH-2
MPOTEH
4. rekcaH
4.J151s meHTaHoJIa HE XapaKTepHa U30MEPHSI:
1. reomerprueckas
YIJIEPOJIHOTO CKeJleTa
MOJIOKEHUS TUAPOKCUIIBHOM TPYIITIBI
MEXKKJIacCOoBas
["'omosor OyTaHas - 3To
Oytanauoi-1,2
OyTtaHoJ-1
2-MeTuIponaHaib
reKcaHaib
HN3omepamu aBasrOTCA:
METUJIALIETaT U MPOIMAaHOBasi KKUCJIOTa
MPOTIAHOJ U MPOTAHOH
OyTteH-1 u nponen-1
MEHTaH U I[TUKJIONIEHTaH
7. Uucno m-CBsi3ei B MOJIEKYJIE 3TUHA PABHO
1)12)23)34)4
8. Coequnenust 0yTaHoi-1 u 2-MeTUIIPONAHOI-2 SABIISIOTCS
1. romonoramu
2. CTPYKTYpHBIMHU U30MEpaMu
3. reoMeTpUYECKUMH U30MEPAMHU
4. OJTHUM U TEM K€ BEIIECTBOM
2. TunoBble 3aaHus 1JI51 OLICHKH 3HAHUH (PYBE)KHI)II/I KOHTPOJIb)
HNTorosasi KOHTPOJIbLHAsE padoTa
ITo pa3neny 1 Heoprannyeckasi xummusi 1 Bapuant
Yacts A
K kascoomy 3a0anuio wacmu A 0anvl HECKOJIbKO OMEEMO8, U3 KOMopvblx moabKo
00uH npasuivHovlil. Boibepume eepuutii, no Bawemy muenuiro, omeem.
Al. B kakoM psy IIpeACTaBIICHbI IPOCTHIE BEIECTBA-HEMETAILIBI:
1. xnop, HuKEb, cepedpo 3) xeneszo, hocdop, pTyTh
2. anmas, cepa, Kanblui 4) KUCI0pOJ, 030H, a30T
A2, ®opMyJibl BBICHIETO OKCHJIA U JIETYYErO BOJIOPOIHOTO COCIMHEHUS AJIEMEHTa O C
3JIEKTPOHHOI (opmytoii atoma 1s*2s?2p:
1) 90, 1 OH4 2) 903 u H,9. 3) 9,05 u OHs 4) 9,07 u HO.
A3. Hlenounoit metamn 3to 1) amomunwmii 2) kanuii 3) 6apuii 4) Maraui
A4. HanbGonee npoyHast Xumu4deckas cBsi3b B Mosiekysie 1) F, 2) Cl, 3) O, 4) N,
AS. CriocoOHOCTh aTOMOB MPUHUMATH JIEKTPOHBI YBETUYUBACTCS B PIAY:
I. Se—Te-0O-S2)O-S—-Se—-Te3)Te—Se—-S-04)Se—-Te-S-0
A6. B3anmoelicTBre aMMHuaKa ¢ XJIOPOBOJOPOJAOM OTHOCHUTCS K PEAKIUSIM:

W=

W E=AR LD =0 R WD

s
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1. pasznmoxxeHus 2) coenuHeHus 3) 3aMmernieHus 4) oomeHa

A7. ]Ins nonmydeHust KUCIOpoaa B 1a00paTopuu HE UCTIONb3YIOT
1. mepMaHraHaT Kajus 2) MepeKuch BOI0poa 3) OEpTOIETOBY COJIb 4) OKCHT
menu(Il)

A 8. Cxeme npeBpamenus P-3 — P+5 cooTBeTcTByeT xumuyeckoe ypaBHenue: 1) 4P
+ 50, =2P,05 2) 4P + 30, = 2P,0; 3) 3Mg +2P = Mg3 P>
4) 2PH3 + 402 = PzOs + 3H20
A 9. Okcup yriaeposa (IV) He B3auMoaeHCTBYET ¢ BeliecTBOM, (hopMysia KOToporo: 1)
A 10. [Ipu HapyIeHUH 1EIOCTHOCTH MOKPBITUSI OBICTPEE pa3pyLIUTCS Kele30,
MOKPBITOE CI0EM

1. xpacku 2) menu 3) anroMuHUSA 4) CMa3Ku
Yacrs B.
B1. ConsiHast KMCIOTa HE B3aMMOJICUCTBYET
1) Ca(OH),2)Hg 3) CO;4)Fe 5)Li,0 6) NaySO4
(B OTBeTE 3aMUIINTE HOMEpA TPEX BHIOPAHHBIX BEIIECTB B MOPSIIKE BO3PACTAHHUS)
B2. YcranoBuTe cOOTBETCTBHE MEX Ay (OPMYIIOi pearenta u popMysiaMu BEIIECTB,
KOTOpBIE BCTyNAIOT C HUM B PEAKLIHIO.

PEATEHT BEIIECTBA

A) CaO 1) PzOs, NaQSO4
B) HCI 2) Ba(NOs),, KOH
B) Ba(OH)z 3) HQO, C02

I') MgSO4 4) Zn, Mg(OH),
Yacrs C.

C1. PaccraBbTe KO3(PGUIIMEHTH METOIOM 3JIEKTPOHHOIO OajaHca
S + HNO; = SO, + NO, + H,O
C2. Hanmmmre ypaBHEHUS pEaKIUid, C TTOMOIIBI0 KOTOPBIX MOYKHO OCYIIECTBUTh
CJIEIYIOIIME TIPEBPAIICHHUS
S — SOZ — SO3—> HzSO4 — CU.SO4
C3. Pemnre 3anauy
[Ipu o6padotke 300 r ApeBeCcHOI! 30J1bI U30BITKOM COJITHON KUCIOTHI, TOIYYNIIH
44 8n(u.y.) yraekucnoro ra3a. Kakosa maccoBas gois (%) kapOboHara Kajius B
HCXOJHOM 00pa3iie 301617
3. MarepuaJ AJ51 py0eKHOro KOHTPOJIsi (MTOrOBbIM 324€T)
Bonpocel 17151 MOATOTOBKH K 3a4€Ty
1. Ctpoenue BeniecTBa: NpeICcTaBICHUE O CTPOEHUH BEILIECTBA, BAJICHTHOCT,
OTHOCUTEJILHBIC aTOMHAsI U MOJICKYJIIpHAsT MacCHI.
KomndecTBo BemecTBa, MOJIsIpHAs Macca.
3aKOH MOCTOSHCTBA COCTaBa BEIECTBA.
3aK0H COXPAHEHUS MACcChl BEIIECTB.
OcHOBHBIE KJIaCChl HEOPTAaHUYECKUX COCTUHEHHI: COCTaB, Ha3BaHUE,
XapaKTepHbIE CBOMCTBA.
Ctpoenue atoma. 3apsn sapa, MOPsSAKOBIN HOMep U Macca aToMma. M30TomsI.
. PacnonosxeHue 37eKTpOHOB B aTOMax 10 SHEPTeTUYECKUM YPOBHSIM. [ TaBHOE
KBaHTOBOE YHCJIO.

Nk
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8. Ilepmomuueckwnii 3ak0H: HOPMYIUPOBKA, IEPUOTUUECKAS CUCTEMA XUMUYECKUAX
AJIEMEHTOB B CBETE TEOPUU CTPOEHHUS aTOMa.

9. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB PJIEMEHTOB U UX COCUHECHMUIA.

10.BanenTHbie BO3MOXKHOCTH aTOMOB pa3HbIX 3yieMeHToB. [lonstue o s-, p-, d-, f-
AJIEMEHTAX.

11.KoBasienTHas noJisipHasl U HEMOJsIpHAas CBs3b. MexaHu3M oOpa3oBaHusI.

12.1oHHas cBA3b. 3apsAl MOHA U CTEIIEHb OKUCIIEHUS.

13.MeTtannuueckast CBA3b.

14.BonopoaHast CBSI3b.

15.Tunel KpUCTATUIMYECKUX PELIETOK.

16.Ckopoctb xuMuueckoi peakuuu. akTopsl, BIHSIOMIAE HA CKOPOCTh
XUMHUYECKOUN pEaKIuu.

17.11paBuno Baut-I'odda.

18.3aKk0oH neicTBYIOMNX Macc.

19.Peakuiuu obpatumMbie 1 HeoOpaTUMBbIe. XUMHUECKOE paBHOBecue. DakTophl,
BIIMSIIOLME HA CMEIICHUE XUMUYECKOTO PABHOBECHSI.

20.CriocoObI BeIpa)K€HHUsI KOHIIEHTPAIIMU PACTBOPOB: MAaccoOBas J0JIs
PacTBOPEHHOTO BEUIECTBA B PACTBOPE, MOJIIPHAS] KOHLIEHTPAILIHS)

21.Teopus 2JIEKTPOJIUTHUECKON AUCCOLUALIAH.

22.Peakuyu noHHOTO oOMeHa. [Ipu3Haku mpoTeKaHus peakiuii HOHHOTrO OOMeHa
710 KOHIIA.

23.I'uaposn3 pacTBOPOB COJIEH.

24.251eKTpoan3 pacCTBOPOB U PACIIJIABOB.

25.0KUCANTENBHO-BOCCTAHOBUTEINIbHBIE peakiuu. [Iponeccsl OKUCIeHNs 1
BOCCTaHOBJICHHUS.

26.0cob0eHHOCTH CTpoeHus aToma yriepoaa. [Ipuunna mHorooOpasus
OpraHUYECKUX COCIMHEHUMN.

277.OCHOBHBIE MOJI0KEHUSI TEOPUU XUMUYECKOTO CTPOCHUSI OPTaHUYECKUX BEILIECTB
A.M bytneposa.

28.AnKaHbl: TOMOJIOTUYECKUH Psil, CTPOCHHUE MOJIEKYJI aJIKaHOB.

29.VYrneBonopoanslii pagukan. M3oMepus yriieBOAOPOAHOTO CKEJIETA AJIKAHOB.

30.XumMuYecKre CBOMCTBA aJIKaHOB: TOPEHHE, B3aUMOJICCTBUE C TaJIOTC€HAMH,
JErUIPUPOBAHUE, OKHCIIEHUE, N30MEPU3ALIHSL.

31.ITonyuyeHue ankaHOB.

32.ANKeHbI: TOMOJIOTUYECKHI Psiji, CTPOEHUE MOJIEKYJT aJIKEHOB Ha IpUMEpPeE
ATUIICHA.

33.J/lueHoBbIE YTIEBOAOPObI: CTPOCHHUE, H30MEPHS, HOMEHKJIATYpA.

34.CpaBHUTENbHAS XapAKTEPUCTHKA XUMUUYECKUX CBOMCTB IMEHOB U aJIKEHOB.

35.ANKHHBL: CTPOEHUE MOJIEKYJIBI ALIETUIIEHA, DJIEKTPOHHAS ITPUPOIa TPOMHOMN
CBA3U.

36.ben3on: cTpoeHue MOJIEKYJIbI, 3JIEKTPOHHAS PUPOIa OEH30ILHOTO KOJIbIIA.

37.1lpenenbHble OAHOATOMHBIE CIIUPTHI: KJIacCUpUKAaIHs, CTPOCHUE,
TOMOJIOTUYECKUMN PSifl, U30MEPHUsI, HOMEHKIIATYypA.

38.MHOroaroMHbI€ CIIUPTHI: CTPOCHUE, OCOOCHHOCTU CBOMCTB, KAU€CTBEHHAS

peaKxius.
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39.®DeHOoBI: CTPOCHHE, B3aUMHOE BIMSHUE aTOMOB Ha JIPYT JAPYyTa B MOJIEKYJIE
dbenomna.

40.Anpreruapl: CTPOCHUE MOJIEKYJ, TOMOJOTHUYECKHUN S, ©30MEPHS U
HOMEHKJIATypa.

41.KeToHBbI: CTPOEHHE MOJIEKYJI, TOMOJOTUYECKHUN Psll, U30MEPHSI 1 HOMEHKJIATypa.

42.KapOoHOBbIE KHCJIOTHI: CTPOCHUE, KilacCU(PUKAITUS, TOMOJIOTUYECKUM PsI,
M30MEPUS, HOMEHKJIATYpa.

43.CoXKHBIE )KUPBL: CTPOEHUE, ITOTYUYECHHUE U CBOMCTBA.

44.YrieBoapl: KiacCU(DUKAIIUS.

45.Amunbl: k1accuuKalus, U30MepHsi, HOMEHKJIATypa, CBOMCTBA.

46. AMUHOKHUCIIOTHI: U30MepHsl, GU3NUECKUE U XUMUYECKHE CBOMCTBA,
IIPUMEHEHUE.

47.benku: crpoeHue, PU3nYecKue U XUMUIECKHUE CBOMCTBRA.

Mpina: npoiuioe, HacTosee, Oy Tyiee.

CpencTBa rMrHEeHbl Ha OCHOBE KMCJIOPOJCOAEPKALIUMX OPraHUYECKUX COCTUHEHHM.

Cunrernueckue motoiue cpeacrtsa (CMC): JOCTOMHCTBA U HEJIOCTATKH.

VYTI1eBObI U UX POJIb B ) KUBOM IIPUPO/IE.

CtpoeHue IIoKOo3bl: HCTOPUS Pa3BUTHUS MIPEACTABICHUI U COBPEMEHHBIE

BO33PEHUA.

PazBuTHe caxapHOW MpOMBINIUIEHHOCTH B Poccun.

6. ®opMbI TeKyLIEro KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTecTaluu:
G depeHIrpOBaHHBIN 3a4eT.
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