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INOACHUTEJIBHAA 3AIIUCKA

[Iporpamma oOmreoOpazoBarenbHON y4eOHOM JUCIUTUIMHBI XUMUS MpeIHa3HauYeHA ISl U3yUYEHUs
xumun B @unmane ['BIIOY PX «YepHOropckuil ropHO-CTPOUTENIBHBIM TEXHUKYM», PEaIu3yrolEeM
o0pa3oBaTeNbHYI0 TPOrpaMMy CpeaHero oOmero oOpa3oBaHUS B MpeleiaXx OCBOSCHUS OCHOBHOM
oOpazoBatenbHoil mporpammbl CIIO Ha 06a3e OCHOBHOTO oO0mIero 0Opa3oBaHUs MPH IMOATOTOBKE
KBAJTM(PUIIMPOBAHHBIX PAOOUYUX U CIyKAIUX.

[Iporpamma pa3paborana Ha ocHOBe mpukaza Munnpocsemenus Poccuiickoit denepanuu ot
23.11.2022 Ne 1014 «OG yTBepxkaeHuu ¢eaepaabHOi 00pa30BaTeNbHOM MPOrpaMMBbl CPEAHEr0 O0IIEero
obpazoBanus» (3apeructpupoBano B MuHwocte Poccum 22.12.2022 No 71763), B COOTBETCTBUH C
PekomeHpmamusiMu 10 TMOJIyYEHHIO  CpeAHEro odmero oOpa3oBaHUst B Mpenenax  OCBOCHUS
o0pa3oBaTeNbHO MpOorpaMMbl  CpeiHero npodeccuoHanbHOro odpasoBanus (muckMo JlemaprameHTa
TOCYIapCTBEHHOW  MOJHUTUKH B cdepe cpenHero mpodeccnoHabHOTO — O0pa3oBaHHs U
npodeccuonansHoro odyuenuss ot 01.03.2023 Ne 05-592), B cootrBerctBuun ¢ ®I'OC cpeanero
obmiero oOpazoBaHusl, MPEABIBIIEMBIX K CTPYKTYPE, COICPKAHHUIO U PE3yIbTaTaM OCBOCHHUS Y4eOHOM
TUCIUIUIMHBI MaTeMaTuka (C M3MEHEHUsMH, npuka3 Munnpocseuienust Poccuiickoit @enepanuu  oT
12.08.2022 r. Ne 732 «O BHeceHMHM M3MEHEHUH B (hefepalibHBId TOCYAapCTBEHHBIH 00pa30BaTEIbHBIN
CTaHAapT cpenHero oomiero oOpa3oBaHUs, YTBEPKICHHBIM MpukazoM MuHHCTepCTBa 00pa3oBaHUA U
Hayku Poccuiickoit @eneparuu ot 17 mast 2012 1. Ne 413" (3apeructpupoan 12.09.2022 Ne 70034).

CopgepxaHue mnporpaMmbl OOIIE00pa30BaTEIbHON TUCHHUIUIMHBL «XUMHS» HAMpaBICHO Ha
JOCTUKEHHE CICYIOMIMNX LeJei:

— (GopMHpOBaHHE CHCTEMBI XHMHUYECKMX 3HAHHMHA KaK BaXKHEWIIECH COCTaBJISIOIICH
CCTCCTBGHHO-Hay‘-IHOfI KapTUHBI Mmupa, B OCHOBC KOTOpOﬁ JiexKart KIIFOYECBBIC IIOHATHA,
(dbyHIaMEHTaJIbHbIC 3aKOHBI W TEOPUM XHMHUH, OCBOCHHE SI3bIKa HAayKH, YCBOCHHE W IOHMMaHUC
CYIIHOCTH JOCTYITHBIX OOOOIICHUI MHPOBO33PEHUYECKOTO XapakTepa, 03HAKOMIICHHE C MCTOpUEH HX
Pa3BUTHSI U CTAHOBJICHUSI,

— dbopMHUpOBaHWE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJIaX MO3HAHMS BEIIECTB U
XUMHUYECKHUX PEeaKInil, HEOOXOAUMBIX JIJIsl MIPHUOOPETEHUSI YMEHHI OPHEHTUPOBATHCSI B MUPE BEILIECTB U
XMMHYECKUX ABJICHUN, UMEIOIIUX MECTO B MPUPOE, B MPAKTUUECKON M MOBCEAHEBHOM KU3HH;

— pa3BUTHE YMEHHMA H CIOCOOOB JAESITENbHOCTH, CBS3aHHBIX C HAOMIOJCHHEM H
OOBSCHEHHEM XHMHYECKOTO OHKCIIEPUMEHTa, COOJIOJACHUEM TIpaBui Oe30macHOro oOOpamieHus: ¢
BEIIECTBAMH.

3apaum IMCHUNJIUHBI:

1) chopMUpOBaTh TTOHMMaHWE 3aKOHOMEPHOCTEH MPOTEKaHHsS XMMHUYECKHUX IPOIIECCOB U
SBIIGHUN B OKpYXKAIOIIEH cpelie, a TakKe UX CBS3b C IEIOCTHON HAyYHOW KapTHHOW MUpPA U APYTUMU
€CTECTBCHHBIMHU HayKaMH,

2) pa3BUTh YMEHUS COCTABISITH (HOPMYINIBI HEOPTaHMUYECKUX U OPTaHWYECKUX BEIIECTB,
YPaBHCHHS XUMHYCCKHX PEAKIIHHA, OOBSICHATh UX CMBICI, HHTEPIPETHPOBATh PE3YJIbTAThl XUMHUYICCKUX
IKCIIEPUMEHTOB,

3) c(hOpMHPOBATh HABBIKM IPOBEICHUS IMPOCTEHIINX XUMHUYECKHX SKCIICPUMEHTATBHBIX
WCCIIEIOBAHUI C COOJIFOZICHUEM TIPaBMIJI 0€30MacHOTO OOpamieHus C BEIIECTBAMHU M JIA0OPATOPHBIM
00opynoBaHUEM;

4) pa3BHUTh YMCHHSI HAXOJINUTh, aHATM3UPOBATH M HCITOJIB30BaTh HH(DOPMAIIHIO XUMUYIECKOTO
XapakTepa U3 pa3IUYHbIX WH(POPMAIMOHHBIX MCTOYHUKOB, BKJIIOYAs YUEOHYIO JHTEpaTypy, HaydHbIE
MyOJTMKAIIUU ¥ HHTEPHET- PECYPCHI;

5) chopMUpOBaTh YMEHHUS TPOTHO3UPOBATH TMOCIEACTBUS CBOCH JACSITENBHOCTH H
XUMHYECKUX TPUPOAHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX IPOIIECCOB, YUYUTHIBAs BO3MOXKHBIC
HKOJIOTMYECKHE U COLUAIbHbIE BO3ACHCTBUS;

6) c(hopMHUPOBATh MOHUMAHUE 3HAYNMOCTH JOCTUKCHUN XUMUYIECKOW HAYKU U TEXHOJOTHIMA
JUIS Pa3BUTHUSL COLMAIbHOM M MPOU3BOJACTBEHHOW cdep ¢ yYMEHUEM IMPUBOAUTH MPUMEPHl HX



MPUMEHEHHUS B Pa3IMUHBIX cepax KU3HHU.
OBIIAS XAPAKTEPUCTUKA YYEBHOM JUCHUTNIJIMHBI XUMMSI

B ®I'BIIOY PX UI'CT, peanusyromeM o0Opa30BaTebHYI0 MPOTPaMMYy CPEIHEro oOIIero
obpazoBanus B npenenax ocBoeHus OOII CIIO na 6a3e ocHOBHOro 00mero oOpa3oBaHUs, U3YUYCHHE
XUMHH HUMEET CBOM OCOOCHHOCTH. DTO BBIPAXKACTCS B COACPKAHUHM OOyUEHHs, KOJIUYECTBE YaCOB,
BBIJICTISIEMBIX HA M3Y4YEHHE OTIENIbHBIX TeM MPOrpaMMbl, ITyOUHE UX OCBOCHHS oOydaromumucs, oobeme
U XapaKkTepe MPaKTUIECKUX 3aHATUH, BUIaX BHEAYTUTOPHOU CAMOCTOSTEILHON pad0Thl 00YJIarOIIUXCS.

W3ydyeHnne  OUCHMIUIMHBI ~ XUMHUSL  3aBeplIaeTcs  MOJBEJACHHEM  WUTOroB B (opme
muddepeHIIMPOBAHHOTO 3a4eTa B paMKaX MPOMEKYTOYHOW aTTecTali OOydYalomuxcsi B IPOIecce
ocoeHusi OOIl CIIO Ha 06a3e OCHOBHOIrO OOIIEro OOpa3oBaHUS C IOJIYYEHHEM CpEIHEro oOIIero
oOpazoBanus. OOmMe KOMIETEHIMH, IPEIyCMOTPEHHbIE padodell mporpaMMoi JUCIUIUIMHBI XUMMUS,
cuuTaTca cHOPMUPOBAHHBIMU MIPU MIPOXOKIACHUN 00YYAIOIIMMUCS TPOMEKYTOUHOM aTTeCcTaluu.

XuUMHsI — 3TO HayKa O BEIIECTBaX, MX COCTAaBE M CTPOCHUM, CBOMCTBAX M MPEBPAILCHUSX,
3HAUYEHUU XMMUYECKUX BEUIECTB, MAaTEPHATIOB U MPOLIECCOB B MPAKTUYECKOM 1€ATEIHbHOCTH YETIOBEKA.

Conepxanne 00me00pa3oBaTeIbHON yUCOHOW JAUCIUILIMHBI XWMFS HAIllPaBJICHO Ha YCBOCHUE
00y4JaroIMMUCS OCHOBHBIX IOHSTHI, 3aKOHOB W TEOPUN XMMHHU; OBJAQJICHHE YMEHUSIMH HaOIIOAATh
XUMHUYECKHE SIBJICHUS, MPOBOAWTh XUMHUYECCKHHA OSKCIICPUMEHT, IPOHM3BOJUTH pacdyeThl Ha OCHOBE
XUMHUYECKHX (POPMYII BEUIECTB U YPAaBHEHUN XUMHUUYECKUX PEaAKIIUM.

B mpomecce u3yueHus XuMud y OOydarolmIuXcCsi pa3BUBAIOTCS MO3HABATEIbHBIE WHTEPECHl U
MHTEJJIEKTyaJIbHbIe CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOATEIHLHOM MPUOOPETEHUS 3HAHUI IO XUMUU B
COOTBETCTBUU C BO3HHUKAIOIIUMH JKU3HEHHBIMH NPOOJIEMaMU, BOCIIUTHIBACTCS OCpPEKHOE OTHOIICHUS K
npupoje, IOHHUMaHHE 3J0pOBOrOo o0pa3a KHU3HU, HEOOXOIMMOCTH MPEAYNPEKICHUS SBICHUH,
HAHOCSIIIUX BPEJ 3I0POBBIO M OKpYKarwIien cpeae. OHM OCBaMBaIOT MPUEMBI TPAMOTHOTO, 0€3011aCHOTO
UCIIONIb30BAaHUsI XUMUYECKUX BEIIECTB U MATEPUAJIOB, MPUMEHSEMBIX B OBITY, CETbCKOM XO3SHCTBE U Ha
MIPOU3BOJICTBE.

[Ipy CcTpyKTypupOBaHMU COJEpKaHUS O001e00pa3oBaTeNbHON yueOHOW AMCHUIUIMHBI IS
PO ECCHOHANIBHBIX 00pa30BaTEIBHBIX OpPTaHU3AIMM, PEATH3YIONIUX 00pa30BaTEIbHYIO MPOrPAMMY
cpenHero obmiero obOpaszoBanus B mpenenax ocBoeHus OIIOIT CITO na 6aze OCHOBHOTO OOIIETO
00pa3oBaHMsl, yUYUTHIBAJIaCh OOBEKTHUBHASI PEATbHOCTh — HEOOJBIION 00BEM YacoB, OTIYIIEHHBIX Ha
U3Y4YCeHHE XHMHH U CTPEeMJICHHE MaKCHMallbHO COOTBETCTBOBATH HJESM Pa3BUBAIOLIETO OOy4YEHUS.
[TosToMy TeopeTHdeckue BOMPOCHl MAKCUMAIBHO CMEIIEHBI K Hauady M3Y4YEeHHs] JUCIUIUIMHBI, C TEM
YTOOBI MTOCTEAYIOMUH (aKTUYECKUN MaTepual paccMaTpUBAJICS Ha OCHOBE U3YUYECHHBIX TEOPHUH.

Peanuzarust neyKTUBHOTO TMOJXOJa K HM3YYCHHIO XUMHU CIIOCOOCTBYET pa3BUTHIO TaKUX
JIOTUYECKHUX OMEepaluii MBIIIIEHUS, KaK aHallu3 U CUHTe3, 0000IIeHNne U KOHKpETU3allvs, CpaBHEHHE U
aHaJIOTHs, CUCTEMATH3AIUs U KJIacCuUKaIus u ap.

B mpormecce wu3yueHHs XUMHUU TEOPETUUYECKUE CBEICHHUS JOMOJHSAIOTCS JEMOHCTPALUSIMU,
7a00paTOPHBIMU ~ OTNBITAMH W TPAKTUYECKUMH  3aHATHSMU. 3HAYUTEIHPHOE MECTO OTBOJMTCS
XUMHYECKOMY JKcriepuMeHTy. OH OTKpBIBa€T BO3MOXHOCTH (OPMHUPOBATH Yy OOYyYaIOIUXCS
CrienMagbHbIe TIPEAMETHBIC YMEHHS: pad0TaTh C BEIIECTBAMH, BHITIOIHATH TPOCTHIE XUMHUYECKUE OTIBITHI,
YUUTh O€30MaCHOMY U OJKOJIOTUYECKH TPaMOTHOMY OOpallleHHI0 ¢ BelIeCTBaAMH, MaTepuajaMu H
MporieccamMu B OBITY M Ha IPOU3BOJICTBE.

B mpomecce u3ydeHus XUMHH BaXHO (OPMHUPOBAThH HH(OOPMALMOHHYIO KOMIETEHTHOCTh
obyuvaroruxcsi. [loaToMy Tpu OpraHm3anyyd CamMoOCTOSATEIBHON paboThl HEOOXOAMMO aKIICHTHPOBATH
BHHMaHUE OOYYalOIIMXCS Ha MOUCKe MH(pOpMalmMu B CpeicTBax MaccMmenuna, MHTepHeTe, yueOHOU u
CHEIHMAIbHOM TIUTEpaType C COOTBETCTBYIOLINM O(OpMIIEHHEM U MPEICTABICHUEM PE3YIbTaTOB.



MECTO YYEBHOW JUCIIATIJIMHBI B YYUEBHOM ILJIAHE

B ®umuane  I'BIIOY PX «YepHOropckuii ropHO-CTPOMTEIBHBIM  TEXHUKYM», pEaU3YIOLIEM
00pa3oBaTeNbHYIO MPOrpaMMy CpeaHero obmiero oopaszoBanus B npenenax ocsoenus OOIT CITO Ha 6aze
OCHOBHOTO 00mIero ooOpa3oBaHus, ydyeOHas AMCHUIUIMHA XuMusi s npodeccun 35.01.27 Macrep
CEJIbCKOXO03SUCTBEHHOTO MPOU3BOJICTBA M3Yy4aeTcss Ha 6a30BOM ypOBHE B OOIIE00pa30BaTEIbHOM IIUKIIE
yuebHoro trana OOIT CITIO Ha 6a3e 0OCHOBHOTO 00IIEro 00pa3oBaHuUs C MOJIYIEHHUEM CPEIHETO OOIIero
o0OpazoBaHws.

B yuebnpix turanax OOIl Mecto y4eOHOW MUCIHMIUIMHBI — B COCTaBe OOIIEOO0pa30BaTEIHHBIX
yueOHBIX AUCUHUILUINH, GOpMUPYEMBIX U3 00s3aTenbHbIX NpeaAMeTHBIX obnacteit ®I'OC cpennero obuiero
o0OpazoBaHusl.

OY]] xumus msydaercs Ha 2 kypce. OOmiee KOIMYECTBO 4acoB — 72, W3 KOTOpBIX 28 4YacoB
7a0opaTOpHbIE U MPAKTHYECKUE 3aHATUSA. V3ydeHne NUCHUIUTMHBI 3aBepuiaeTcs TuddepeHInpOBaHHBIM
3a4€TOM.

PE3YJbTATHI OCBOEHUSA YUYEBHOM JUCHUIIIMHBI

B mporiecce ocBOCHUS NUCHUTUIMHBI XUMUSL Y OOYYArOIIUXCS JTOJDKHBI (DOPMHPOBATHCS 00IITHE
komnetenuu (OK):



Kon n
HaMMeHOBaHHe
(popmupyembIx
KOMIIeTeHIIN I

I[InanupyemMble pe3y/ibTaThl OCBOEHHS TUCHMIIJIMHBI

Oommue

III/ICIII/IHJII/IHapHLIe

OK 01. Beibupath
CIIOCOOBI PeIICHHUS
3amaqy
npoeccroHabHOM
JEATeNTbHOCTH
MPUMEHUTEIIBHO K
Pa3ITUIHBIM
KOHTEKCTaM

JIMYHOCTHBIE Pe3yJbTAaThI 10JIKHBI OTPAKATH B YACTH:
TPYAOBOr0 BOCTIMTAHHUSA:

TOTOBHOCTh K  TPyAy, OCO3HaHWE IIEHHOCTH
MacTepcTBa, TpyAoIo0ue;
TOTOBHOCTB K AKTHUBHOMN JeSITeIIbHOCTH

TEXHOJIOTUYECKON ¥ COIMAILHOW HAaIpPaBICHHOCTH,
CIIOCOOHOCTh ~ WHULMUPOBATh,  IJIAHUPOBaTb U
CaMOCTOSITEIILHO BBIMOJHATh TAKYIO JICATEIBHOCTD;
WHTEpEC K pa3m4yHbIM chepam TpodecCHOHATHLHOU
JeSTEILHOCTH.

MeTal’[pe)]MeTHbIe pe3yJabTaThl J0JKHBI OTPAKATDL:

OsBJiagenue

YHUBepPCAIbHBIMH y4eOHbIMHI

MO3HABATEILHBIMH AelCTBUAMM:
a) 0a30BbIe JJOrMYeCKHUe JIeHCTBHUS:

CaMOCTOSITENTFHO ()OPMYIIMPOBATh U AKTYaJU3UPOBATH
npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

yCTaHABIUBAaTh  CYHIECTBEHHBIH  MPHU3HAK WU
OCHOBaHUs JUIS CpaBHEHHS, KilaccuDUKAMU U
0000I11IeHH;

ONPEACIISATE UENIHU AEATEIbHOCTH, 3a1aBaTh IIapaMeTPhl
Y KPUTEPUU UX JOCTHKEHUS,

BBISIBJISITh  3aKOHOMEPHOCTM W MPOTUBOpPEUYUS B
paccMaTpUBaEMbIX SBJICHUAX;

JAucuMmimHapHble pe3yJbTAaThl JOJKHbI OTPAKATH:

ITP6 01. chopMUPOBAHHOCTh MPEICTABICHUA: O XUMHYECKOU
COCTABJISIIOLIEH €CTeCTBEHHOHAYYHOM KapTHUHBI MHpA, POJIH
XUMUH B TO3HAaHUHU SBJICHUW TPUPOJBLI, B (HOPMHPOBAHUU
MBIIUICHUST W KYJIbTYPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHON
IPaMOTHOCTH, HEOOXOIMMOM JIJIsl PEIICHUS TPAKTUYECKHX 3a]1a4
U DKOJIOTUYCCKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U IIPUPOTHON CpeIe;

IIP6 02. BiageHue CUCTEMON XMMHUYECKUX 3HAHMM, KOTOpas
BKJIFOYACT:  OCHOBOIIOJIATAIOIINAE  TOHATHUS  (XUMHUYECKHHA
3JIEMEHT, aTOM, DJIEKTpOHHAas o00oJiouka aroma, S-, p-, d-
ANEKTPOHHBIE OPOUTATH aTOMOB, MOH, MOJIEKYJa, BaJI€HTHOCTD,
3JIEKTPOOTPHUIIATEIFHOCTh, CTENEHb OKHCIICHHS, XWMHUYECKast
CBSI3b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIA 00BEM, YrIepOoaHbIN
ckeneT, (GYHKIMOHANbHAs TPYIA, paauKal, H30MEpHs,
U30MEpbI, TOMOJOTUYECKHN psJ, TOMOJOTH, YTIIEBOAOPOJIBI,
KHUCJIOPOJI- U a30TCOJEPXKAIINE COCTUHEHUS, OUOJIOTHYECKU
aKTUBHBIE BellecTBa (YIJIEBOABI, >KUPBL, OENKH), MOHOMED,
MOJUMEpP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJICKYJISIPHBIC
COCIMHEHMS, KPUCTAJUIMYECKasi pEeIlIeTKa, TUIbl XUMHYECKUX

peakuuii (OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIE, 9K30-U
SHAOTEPMHUUYECKUE, PEAKIMH HMOHHOTO OOMEHa), pacTBOD,
JJIEKTPOJINTHI, HEJIEKTPOJINTHI, 3JIEKTPOJINTUYECKAS
JUccoUManus, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCThb




BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OLICHHUBATh PUCKH
HOCJIEICTBUI IeATEILHOCTH.

0) 0a30BbIE MCCJIEI0BATEIbCKHE 1eHCTBUS:

BJIaJIeTh HaBBIKAMU y4eOHO-HMCCIICAOBATEIbCKON U
HPOEKTHON JIEATEIbHOCTH, HAaBBIKAMHU pa3peIICHUsI
npobiem;

BBISABJISATH IMPUIUHHO-CJIICACTBCHHBIC CBsA3U u
AKTYAJIM3UPOBATh 3a4ady, BbIJBUI'ATb THUIIOTEC3Yy €€
pelIeHus, HaXOAUTh apryMEHThI ISl J0Ka3aTeIbCTBa
CBOUX y’l'Bep)KI{eHHfI, 3a1aBaThb nmapamMeTpsbIl u
KPUTEPUH PEIICHUS;

AHAJIM3UPOBATD IMOJIYYCHHBIC B XO04€ PCUICHUA 3aaa4un
pE3yJIbTAThI, KPUTHYECKH OLICHUBATh ux
JIOCTOBEPHOCTb, MPOTHO3UPOBATh K3MCHEHHE B HOBBIX
YCIIOBUSIX;

YMETb NCPCHOCUTL 3HAHWA B IIO3HABATCIIbBHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEACATEIIbHOCTH.

XUMHUYECKON peaklnH, XMUMHUYECKOE PaBHOBECHE), TCOPHUH U
3aKOHBl (TEOpHs XHMHUYECKOTO CTPOEHMSI OpPraHUYeCKUX
BemectB  A.M. bytiepoBa, Teopus 3IEKTPOIUTHYECKOU
auccounanuu, nepuoanueckuid 3axkon .M. Menaeneea, 3aKoH
COXPaHEHUS MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK
XUMHUHU, (PaKTOJIOTHMYECKHE CBEICHHS O CBOMCTBAaX, COCTaBe,
NOJlyYeHUM U O€30MacHOM HCIOJb30BAaHUU  BAXKHEHIINX
HEOPraHWYECKUX M OpPraHWYeCKUX BEIIeCTB B OBITY U
MPAKTHYECKOH JESITeTbHOCTH YeTIOBEKa;

IIP6 03. chopMHUpPOBAaHHOCTh YMEHMM BBISBIIATH XapaKTEpHBIE
NPU3HAKU ¥ B3aUMOCBSI3b M3YUEHHBIX MOHATUH, MPUMEHITH
COOTBETCTBYIOIIME ITOHATHS [IPU OTIMCAHUU CTPOEHUS U CBOMCTB
HEOPraHUYECKUX U OPTaHUYECKUX BEUIECTB U UX MPEBpAIllCHU;
BBISIBJISAITh B3aMMOCBSI3b XMMUYECKUX 3HAHUN C TOHATHSMU U
IPECTaBICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB;
nP6 04. chopMUPOBAHHOCTL  YMEHUH  HCIOJIH30BAThH
HAaMMEHOBAHMSI XMMHUYECKHX COCIMHEHUN MEXIyHapOIHOTO
COK03a TEOPETHYECKOW M MPUKIAJTHOM XMMHHU U TPUBUAJIbHBIC
HA3BaHUS BOKHEHIINX BEIIECTB (ITUJIEH, alleTUIICH, TIUIEPUH,
dbenon, Gopmanbaerus, yKCycHasi KUCIOTa, TJIMIHUH, YrapHBIA
ra3, yrieKuciblil ra3, aMMHakK, TaiieHas W3BECTh, HeralieHas
U3BECThb, NMUTHhEBAasl COAA M JPYIHX), COCTaBIATH (OPMYJIBI
HEOPraHMYECKUX M  OpPraHMYeCKHX BEIIECTB, YpPaBHEHHUS
XUMUYECKUX PEAKIUN, OOBSCHIATh MUX CMBICI; MOATBEPKIAThH
XapaKTepHBIE XUMHUYECKHE CBOICTBa BEIIIECTB
COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMHU U 3aIIUCSMU YpaBHEHUI
XUMHUYECKUX PEAKIUN;

IP6 05. cdhopmupoBaHHOCTE yYMEHUH  YCTaHABJIMBATH
MPUHAITICKHOCTh U3YYEHHBIX HEOPTraHUYECKUX U OPTaHUYECKUX
BEILIECTB K OINpPEACIICHHBIM KjaccaM W TpyIiaM COEAUHEHUH,
XapakTepU30BaTh WX COCTaB MW BAXKHEHIIME CBOWCTBA;
OTIPEACTATh BUJIBI XUMUYECKUX CBsI3el (KOBaJICHTHAsl, MOHHAS,
MeTalJIn4yecKasi, BOJOPOJHAs), THUIBl  KPHUCTAJUIMYECKUX
PENIETOK BEIIECTB; KIacCU(DUIIMPOBATh XUMHUYECKHUE PEAKITUY;




ITP6 07. chopMHPOBAaHHOCTh YMEHHH MPOBOIAUTH PACUEThI IO
XUMHYECKUM (POpMysiaM ¥ YpaBHEHHSIM XUMUYECKHX PEAKITUH C
UCIIONIb30BaHUEM (PU3UYECKUX BEJIMYUH, XapaKTePU3YIOIIMX
BEIIECTBA C KOJHMYECTBEHHOW CTOPOHBI: Macchl, 00BeMa
(HOpMallbHBIE — YCJIOBMS) Ta30B, KOJIMYECTBA  BEILECTBA;
KCII0b30BaTh CUCTEMHbIE XMMHYECKUE 3HAHUS JUISl TPUHSTHS
pelIeHnl B KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C
BEIIIECTBAMH U UX TPUMEHEHHUEM.

OK 02. Ucnionb3oBath
COBpPEMEHHBIE
CpezacTBa MOUCKa,
aHanusa u
WHTEPIPETAIH
nHpopManuu u
MH(OPMAIIMOHHBIE
TEXHOJIOTHH ISt
BBHITIOJTHEHUS 3a/1a4
npodeccroHabHOM
JeSITeTbHOCTH

JIn4HOCTHBIE Pe3yJIbTaThI JOJIKHBI OTPAKATH B YACTH:

LHEHHOCTH HAYYHOI'0 MO3HAHMS:

— c(opMHPOBaHHOCTh MUPOBO33pEHUS,
COOTBETCTBYIOILLETO COBPEMEHHOMY YPOBHIO Pa3BUTHUs
HayKH U OOILECTBEHHOW IMPaKTUKU, OCHOBAHHOIO Ha
JMajore KymnbTyp, CIOCOOCTBYIOIIEIO OCO3HAHUIO
CBOEr0 MECTa B IOJUKYJIbTYPHOM MHPE;

— COBEpPIIECHCTBOBAaHUE SI3bIKOBOM M  UYUTATEIIBCKON
KYJBTYpbl Kak CpelICTBa B3aUMOACUCTBHUS MEXKAY
JIOJIbMU U ITO3HAHUS MUpA.

MeTtanpeamMeTHbIe pe3yJIbTaThl J0JKHbI OTPAXKATh:

Osianenne YHHBeEpPCAJIbHBIMH y4eOHBbIMH

NMO3HABATEJbHbIMHU JAeliCTBUAMM:

B) pabora ¢ nndgopmanmeii:

— BJaJETh HaBbIKAaMHM MOJY4YEHHUs HMHPOpMALUM U3
HUCTOYHUKOB  pa3HbIX  THUIIOB,  CaMOCTOSTEIbHO
OCYIIECTBIIATh IOUCK, aHalIW3, CUCTEMATHU3ALUI0 U
MHTEpIIpeTaluio MHGOPMAllMK Pa3IMYHbIX BHUAOB U
dbopm npencTaBIeHUS;

— CcO3JIaBaTh TEKCThl B Pa3jIMYHbIX (opMaTax ¢ y4eToMm
Ha3HaueHUs HMHQOpPMAIMM M IEJIeBOH ayIUTOpPHUH,
BbIOMpas ONTUMaJIbHYIO (OpMYy TMpEACTaBICHUS U
BU3yaJIN3alluy;

JucuuniauHapHubie (MpeaMeTHbIE) Pe3yJabTAThl U I0JKHBI
0TpaKaTh:

IIP6 06. BiageHre OCHOBHBIMU METO/AMU HAYYHOI'O O3HAHUS
BEIIECTB U XUMHUYECKHX SIBIICHUI (HaOIIofeHue, U3MEpeHUe,
SKCIEPUMEHT, MOJICITUPOBAHHE);

IIP6 07. chopMUpOBaHHOCTH YMEHHUI MPOBOJUTH pacueThl IO
XUMHYECKUM (popMysiaM B YPaBHEHHUSIM XUMUYECKUX PEaKIUi C
WCTIOJh30BaHNEM (U3WYECKUX BEIHYUH, XapaKTEPH3YIOIIHX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, o0beMma
(HOpMallbHBIE ~ YCJIOBHS) Ta30B, KOJIMYECTBA  BEILECTBA;
UCIIOJIb30BaTh CUCTEMHbIE XUMHUYECKUE 3HAHUS JUISL MPUHATHS
peleHnii B KOHKPETHBIX KU3HEHHBIX CHTYalHsX, CBA3aHHBIX C
BEILIECTBAMU U MX IPUMEHEHUEM,;

P6 08. cpopMuUpPOBAaHHOCT, YMEHUN IUTAHHPOBATH U
BBIMOJIHATh ~ XUMHYECKUH  DKCIIEPUMEHT  (TpeBpalleHus
OpPTraHUYECKUX BEUIECTB NIPU HArpeBaHUM, IOJTYyICHHE STUIICHA U
U3yYeHHE €ro CBOMCTB, KAUECTBEHHbIE PEAKLIUU Ha aJIbJETH]IbI,
KpaxMal, YKCYCHYIO KHCIIOTY; JCHaTypamus O€JIKOB TpH
HarpeBaHMH, LIBETHbIE pEaKIMH OEJKOB; MPOBOJUTH PEAKIMU
MOHHOTO OOMEHa, ONpEACsITh Cpeay BOJHBIX pPacTBOPOB,
KayeCTBEHHbIE PEAaKIMU Ha Cyib(ar-, KapOOHAT- M XJIOPUI-
aHWOHBI, HA KAaTHOH aMMOHUS; pemarh JKCIePUMEHTAIbHBIC
3aiauu no temam "Metamel" u "Hemetannel") B COOTBETCTBUU
C TpaBWIaMH TEXHUKHA OE30MacHOCTH TIPH OOpaIleHUH C
BEIIECTBAMH M Ja0OpaTOPHBIM 000PYIOBAaHHEM; MPEACTABIATH

8




— OLCHHUBATH AOCTOBCPHOCTD,
I/IH(l)OpMaHI/II/I, (S¢ COOTBETCTBHEC
MOPaJIbHO-3THUYCCKUM HOPMaAM;

JICTUTUMHOCTD
IIpaBOBbIM n

— BIAQJETh HaBBIKAMH pACIO3HABaHUS W  3aIUTHI
uHopmarui, HMHPOPMAIMOHHOM  OE30IACHOCTH
JMYHOCTH.

pe3yabTaThl XMMHYECKOI'O HSKCIepUMEHTa B (opme 3ammcu
YPaBHEHHMI COOTBETCTBYIOIIMX peakuuid U (OpMYIHpPOBATH
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTATOB;

IMP6 09. cdhopMupoBaHHOCTP YMEHHUS  AHAJIMU3UPOBATH
XUMHUYECKYI0  HMH(OpManuio, IOJIYy4aeMyl U3  pa3HbIX
HCTOYHUKOB (CPECTB MaccoBOr nH(popMayu, cetb UHTepHeT u

JApyrHe).

OK 04. D¢ddexrTuBHO
B3aMMO/ICVICTBOBATH U
pabortarth B
KOJUICKTHBE U
KOMaH/1e

JIMYHOCTHBIE Pe3yJbTAThI 10JIKHBI OTPAKATH B YACTH:

rPa’*KJAaAHCKOr0 BOCIIMTAHUS:

— TOTOBHOCTH BECTH COBMECTHYIO JESTEIbHOCTh B
WHTEpecax rpakIaHCKoro oOIIeCTBa;

— YyYMEHHE  B3aMMOJCHCTBOBATH C  COLUAJIbHBIMU
WHCTUTYTAaMH B COOTBETCTBUU C UX (YHKIUAMHU H
Ha3HAYCHHEM.

MeTtanpeaMeTHbIe pe3yJibTAThI J0JKHBI OTPAKATH:

OBjajieHHe YHHBEPCAJbHBIMH KOMMYHUKATHUBHBIMH

JelCTBUSIMU:

0) COBMECTHAs JIeATEIbHOCTD:

— TIOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHIHON
Y MHAUBHUIYaJbHOUN pabOTHI;

— TpUHUMATh  IEJIM  COBMECTHOM  JIeATEIHHOCTH,
OpPraHU30BBIBATh U KOOPAMHHUPOBATH JEUCTBUS IO €€
JIOCTHKCHUIO: COCTaBJIATh IJIaH JICUCTBUI,
pactpenensiaTh poJii ¢ YYeTOM MHEHUH YYaCTHHKOB
00CYyXJaTh pe3yIbTaThl COBMECTHOM PaboTHI.

OBjajieHHe  YHUBEPCAJIbHBIMU  PeryJssTHBHBIMH

JeiCTBHSIMH:

r) NpUHATHE ceOsi U APYruX JIIoaeii:

— MPUHUMATh MOTUBBI U aPTYMEHTHI APYTUX JIOJICH MPU
aHaJIN3€ PE3yNbTaTOB JIEATEIbHOCTH;

— TpU3HaBaTh CBOE IMPaBO W MPaBO APYIHX JIIOACH Ha
OIIINOKH;

,}II/ICIII/II[J'[I/IHaprIe (l'lpe)]MeTHBle) pe3yjJbTaTbl U J0JKHBI

0TpaskaTh:
IIP6 08. cdhopmupoBaHHOCTH YMEHHH IUIAHUPOBATH H
BBITIOJIHATh ~ XUMHUYECKUM  HDKCIIEPUMEHT  (TpeBpalleHus

OpPraHMYECKUX BEILECTB IIPU HarPEBAHUU, MIOTYYECHHUE ITHIICHA U
U3YYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMHU HA allbJETU/IbL,
KpaxMaJl, YKCYCHYIO KHCJIOTY; JeHaTypauusi O€JIKOB IpHU
HarpeBaHUM, LIBETHbIE peaKUUu OEIKOB; MPOBOJIUTH PEAKLUU
MOHHOTO OOMEHa, ONpeneNsITh Cpeay BOJIHBIX pPacTBOPOB,
KauecTBEHHbIE peaklUuu Ha cyinbdar-, KapOOHAT- U XJIOPUJ-
AQHUOHBI, HA KAaTHOH aMMOHHs; pelaTh SKCIEPUMEHTAaJIbHBIC
3anauyn 1o reMaM "Metamisl" u "Hemeramibl") B COOTBETCTBUM
C TMpaBWJIaMM TEXHUKUH O€30MacHOCTH MpH OOpaleHuH C
BELIECTBAMH U J1a0OpaTOPHBIM 00OpYIOBaHUEM; IPEICTABISTH
pe3yibTaThl XMMHUYECKOIO SKCIIepUMeHTa B (opMme 3amucu
YpaBHEHUH COOTBETCTBYIOUIMX peakuuid u (opMyIupoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB.




pa3BHUBAaTb CIIOCOOHOCTh MMOHHUMATH MHp C MMO3UIUHU
APYyroro 4€jIoBEKa.

OK 07.
CopeiicTBOBaThH
COXPaHEHHIO
OKpYIKarolien cpejpl,
pecypcocOepexeHHIO,
MPUMEHSTH 3HAHUSI 00
W3MEHCHHHU KJIMMaTa,
TIPUHIIHITBI
OepeIKITHMBOTO
MIPOU3BOJICTBA,

3¢ HEeKTHBHO
JIECTBOBAThH B
Ype3BBIYANHBIX
CHUTYaITUsIX

JIN4HOCTHBIE pe3yJabTaThl J0/I’KHBI OTPAKAThH B YaCTH:
IKOJOIrH4€¢CKOro BOCrMMTaHus:

cOPMUPOBAHHOCTh  IKOJIOTUYECKON  KYJIBTYpHI,
[IOHUMAHUE BJIUSHUA  COLMAIBHO-3KOHOMUYECKHUX
MPOLECCOB Ha COCTOSHUE MPUPOJHON M COLMATBHOMN
cpenpl, OCO3HaHHWE  THo0anbHOrO0  XapakTepa
HKOJIOTMYECKUX MPOOIeM;

IJJAHUPOBAaHUE M  OCYIIECTBICHHE JIEUCTBHI B
OKpY)Kallllel cpele Ha OCHOBE 3HaHUA Lejei
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUSATHE ICHCTBUN, NMPUHOCAUIUX BpE]
OKpYKaroIleH Cpese;

YMEHHE IIPOrHO3MPOBAThH
DKOJIOTMUECKUE  TOCIEACTBUSA
JIEHCTBHM, IPEJOTBPALLATh UX.

He6ﬂaFOHpI/I$ITHBIe
npeAIPUHUMACMBIX

MeTanpeaMeTHbIe pe3yJbTAThl J0JZKHBI 0TPAXKATh:

OBJaagenue

YHUBEPCAIbLHBIMHA y4eOHbIMHI

NO3HABATEJIbHBIMU /1eCTBUAMM:
B) pabora ¢ undopmanmeii:

UCIIONIb30BaTh  CpeACcTBa  MH(POPMAIMOHHBIX |
KOMMYHHUKAITIOHHBIX ~ TEXHOJIIOTUH B  pEIICHUHU
KOI'HUTHUBHBIX, KOMMYHHUKAaTHBHBIX n
OpTaHHU3AIMOHHBIX 33724 C COOMI0ACHUEM TPeOOBaHHMIA
OProHOMHKH, TEXHUKU 6630HaCHOCTI/I, TUTUCHBI,
pecypcocOepexeHus, MPaBOBBIX U ITUYECKUX HOPM,
HOPM HH(POPMAIIMOHHON 0€30TaCHOCTH.

JAucuumimHapHble (MpeaIMeTHbIE) Pe3yJbTAaThbl U J0JKHBI
0TPaXKATh:

ITP6 01. chopMUPOBAHHOCTh MPEICTABICHUNH: O XUMHYECKOM
COCTABJISIIOLIEH €CTeCTBEHHOHAYYHOM KapTUHBI MUpa, PO
XUMHHM B TO3HAHWUU SIBICHUH NpUpOabl, B (HOPMUPOBAHUU
MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €€ (PYHKIHOHAIHHOU
IPaMOTHOCTH, HEOOXOIUMOM IS pellIeHUs MPAKTUYECKUX 3a/1a4
U OKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

IIP6 10. chopMHUPOBAaHHOCT, YMEHMH COOJNIOATH MpaBUIIa
9KOJIOTHYECKH 11eJIeCO00Pa3HOro MOBEICHUS B OBITY U TPYIOBOM
NEATEIPHOCTH B IEJIAX COXPaHEHUs CBOEro 3JI0POBbS H
OKpYy)Xarlled MNPUPOAHON cpeAbl; YYUTHIBATH OMACHOCTh
BO3JICMCTBUSI HA JKUBBICE OPTaHU3MBI OMPEICTICHHBIX BEIIECTB,
NOHUMAsi CMBICT T[OKa3aTelsl MpeAeNIbHOW  JIOMyCTUMOMU
KOHIICHTPAIIUH.




COJIEP)KAHUE YUYEBHOM JJUCIHUILIMHBI XUMUS

O0beM JMCUUIIMHBI M BUABI y4e0HOM padoThI

. O0bvem B

Bup yueOHoii padoTbl
yacax

O0bém 00pa3oBaTeIbHOI NPOrpaMMBbI IM CLIUTINHBI 72
Conep:xanue ydeOHOro MmaTepuasia 64
BT. 4.
TEOPETUYECKUE 3aHATUS 36
MPAKTUYECKUE 3aHATHUS 18
na0opaTOpHbIE 3aHATUS 6
KOHTPOJIbHBIE PabOTHI 4
IIpodeccnonanbHO OPUEHTHPOBAHHOE CO/lepPaKaHue (cogepxaHne 3
NPUKJIATHOT0 MOIYJIA)
B T. U..
TEOPETUYECKUE 3aHITHUS 4
MPAKTUYECKHUE 3aHITUS 4
IIpomexyTounas arrecranus (1uddepeHnpoOBaHHbIN 3a4eT) 2




HaunmenoBanme Conep:kanue yueOHOro MmarepuaJjia (0CHOBHOe M IPo(eCcCHOHAIbHO OPHEeHTHPOBaHHoe), | O0bém | DopmMupyembie
pa3iesioB H TeM J1a00paTopHble M MPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOIY.JIb 4YacoB | KOMIETEHIHH
1 2 3 4
Conep:xanue yueOHOro MmarepuaJia 64
Pa3jnen 1. TeopeTnueckue 0OCHOBBI XHMHHU 16
Tema 1.1. Conep:xanue yueOHOro MmarepuaJia 2 OK 01
OcHoOBHbIE XUMUYECKUH 37IEeMEHT. ATOM. SIApo aToMa, H30TOIBL. DIEKTPOHHAs 000JI09Ka. DHEPreTHIecKre
XUMHYECKHE IIOHATHS |ypOBHHU, MOJYPOBHU. ATOMHBIE OpOUTaiH, s-, p-, d- anemeHTsl. OCOOEHHOCTH pacrpeaeacHus |
U 3aKOHBI, CTPOCHHME |3JIEKTPOHOB IO OPOHMTAISIM B aTroMax JJIEMEHTOB IEPBBIX YETHIPEX MEPHOIOB. DIEKTPOHHAS
aTOMOB ~ XHMMMYCCKHUX |KoH(uUrypamus aroMmoB. OCHOBHbIE XMMHUYECKHE 3aKOHBI
3JIEMEHTOB IIpakTH4yeckue 3aHATHS
[Ipaktuueckas padora Nel. «OcCHOBHbBIE KOJIMYECTBEHHBIC 3aKOHBI B XMUMHUU U PACUETHI MO
YpaBHEHHSIM XUMHYECKUX PEaAKIIUII».
OTHOcHUTeNbHBIC aTOMHAsI U MOJIEKYJIsipHas Macchl. MonspHas Macca. KonnyecTBo BellecTna. 1
MaccoBast nons BemiecTBa. 3akoH ABorajpo. MousipHblii 00beM ras3oB. OTHOcCHTENbHAS
IUIOTHOCTb ra30B. PacueTsl M0 ypaBHEHUSM XUMHUYECKUX PEAKLUi C UCTIOIb30BaHUEM MACCOBOM
JIOJIA BEIIECTBA, 00beMa (HOpMaJIbHBIC YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA
Tewma 1.2. Copepxanne yueOHOTO MaTepHasa 2 OK 01
[Iepnonnueckuit 3akoH | IIpakTuuyeckue 3anaTHA OK 02
" ITeprogmueckas |[Tpaktudeckas padora Ne2. «/3yueHne MepHOANIECKUX 3aKOHOMEPHOCTEH 1 MX B3aUMOCBSI3U CO
CHCTEMA XUMHYECKUX |CTPOCHUEM aTOMOBY.
anementoB  JI. . |Tlepuoanueckas cucrema xummudeckux snemeHToB .M. MenneneeBa. CBs3b MEpHOANYECKOTO
MenneneeBa, ux cBA3b |3akoHa u [leproIUUECcKOi CHCTEMBI XUMHYECKUX 3JIEMEHTOB C COBPEMEHHOM TEOpUeH CTPOCHUSI 2

c COBPEMEHHOM
TeopHen CTPOEHHUS
aTOMOB

aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XWMHUYECKHUX JJIEMEHTOB, 00pa3yeMblX HMU
MPOCTHIX U CI0KHBIX BEHIECTB MO Tpymnam U nepuoaam [lepuoguyeckoil cucteMmbl. 3JHAYCHUE
MEPUOINYECKOTO 3aKOHAa M CUCTEMBbl XMMHYeCKHX 3yiemMeHTOB (.M. MenneneeBa B pa3BUTHU
HAayKd. YCTAHOBJIEHUE CBSI3M MEXAY CTPOCHHEM aTOMOB XHMHYECKHUX DJJIEMEHTOB U
MEPUOJNYECKUM HW3MEHEHHUEM CBOMCTB XUMHUYECKHMX DJJIEMEHTOB M HMX COCOUHECHUN B
COOTBETCTBMM ¢  mnosnokeHueM  Ilepuonnueckodt  cuctembl.  PemieHwe  MpakTUKO-
OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha XapaKTEepU3aUUI0 XHUMHUYECKUX 3JIEMEHTOB
«MeTammueckue / HeMeTaNIMYECKHE CBOMCTBA XMMHUYECKHUX DJIEMEHTOB B COOTBETCTBUH C MX
3JIEKTPOHHBIM CTPOCHUEM M IOJOKEHUEM B IEPUOJUYECKOM CUCTEME XMMHUYECKUX AJIIEMEHTOB
.. MenneneeBa»
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Tema 1.3.

Crpoenue  BelecTBa
u npupoaa
XUMHAYECKOU CBSI3H.
Mmuoroo6pa3ue
BEIIECTB

Conepsxkanue yueOHOro MaTepuaia

CrpoeHue BemecTBa. XuMuieckast cBsi3b. Busipl XuMnueckoil cBsi3u (KOBaJIEHTHAs! HENOJISIPHAS
U TOJIsIpHAsi, MOHHAsA, MeTajindyeckas). Mexanu3Mbl 00pa3oBaHUsl KOBAJIEHTHONM XUMHUYECKOM
cBs3M (OOMEHHBIH M  JOHOpPHO-akUenTopHbI). Bomoponnas cBsi3b.  BaneHTHOCTD.
OneKTpooTpuLaTeIbHOCTh. CTeneHb OKUCIeHNs. MIOHbBI: KATHOHBI M aHHOHBI

HpaKTI/I‘leCKI/IC 3aHATHUA

[IpakTuueckas padorta Ne3. «CTpoeHue BelecTBa U NPUPOAA XUMHUUECKOMN CBSI3U.
JleMoHCTpauuss Mojesiell KpUCTAIMYECKUX PELIETOK: MOHHOW (XJOpHJ HATpus), aTOMHOM
(rpaduT 1 anmaz), MOJEKYIAPHOU (YIJICKUCIIBIA Ta3, HOM), METAJUTMYSCKON (HATPHiA, MarHUH,
Menb). PelieHne npakTH4ecKuX 3a/laHuil Ha COCTaBICHHUE JIEKTPOHHO-TpaduuecKkux (hopmyin
a5eMeHToB 1—4 nepuooB

OK 01

Tema 1.4.
Knaccudukanus,

u HOMEHKJIaTypa
HEOPTraHUYECKUX
BEIIECTB

Copep:xanne yueOHOTO MaTeprasa

Knaccudpukanus HeopraHmueckux BemiecTB. HoMeHKIaTypa HEOpPraHMUYECKHUX BEIIECTB
(oKcuAbI, THAPOKCHUABI, KUCIOTHI, COJM). BeliecTBa MONEKYISIPHOTO M HEMOJEKYISPHOTO
CTpoeHMsl. ArperatHble cocTOsIHUS BellecTBa. Kpucramimueckue nu aMmop@Hble BelecTBa. 3aKOH
MOCTOSIHCTBA COCTaBa BeLIeCTBA. THIMbI KPUCTAJUIMYECKUX PELIETOK (ATOMHasi, MOJIEKYJIsIpHasi,
MOHHAsl, MeTaJNInYecKasi). 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTAJUIMYECKOMN PeIETKH

HpaKTI/I‘leCKI/IC 3aHATHUA

[Tpaktrueckas padota Ne4. «HomeHk1aTypa HEOPTaHHYECKUX BEIIECTBY.

Pemenne mnpakTuyeckux 3aJaHui 1O KiIacCU(UKALKMK, HOMEHKIAType U XHUMHUYECKUM
(dbopMynaM HEOPraHMYECKHUX BEILECTB PA3IMUYHBIX KJIaccoB (yrapHbIM ra3, yrJIeKHUCIbIH ras,
aMMHaK, raieHasi U3BecTb, HeralleHasi U3BECTb, IUThEBAs COJla U APYTUX): Ha3BaHUS BEILLECTB
no mexayHapogHoi (MIOITAK) unu TpuBHaIbHONH HOMEHKJIAType W cOoCTaBieHHE (HOPMYIIbI
XUMHUYECKHUX BEIIECTB, OINpeAeNieHHe NMPUHAAIEKHOCTH K Kiaccy. [louck mHbopmanuu mo
Ha3BaHUAM, UACHTU(DHUKATOPAM, CTPYKTYPHBIM (opMysiaM. AHAIN3 XUMHUYECKOH nH(popMaIuy,
MOJIy4aeMOi W3 pa3HbIX MCTOYHHUKOB (CpeACTB MaccoBoil mH(popMmainuu, ceth MHTepHEeT u

Jpyrue)

OK 01
OK 02

Tema 1.5.

Copepxanne yueOHOTO MaTepraa

OK 01
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Tunel XUMHUYECKUX
peakiuit

Xumuyeckass peakuus. Kraccupukanus XUMHUECKUX peaklMid B HEOPraHUYECKOH W
OpPraHMYECKON XMUMHUU. 3aKOHBI COXPAHEHHUS MAcChl BELECTBA, COXPAHEHUS U IPEBPAILICHUS
SHEPTUU NPU XUMHUUECKHUX peakusax. OKUCINTEIbHO-BOCCTAHOBUTENIbHBIE peakluU (ypaBHEHUS
OKHUCJICHUSA-BOCCTAHOBJIEHMS,  CTEIIEHb  OKUCJIEHUS, OKHUCIUTEIb U  BOCCTAHOBUTEINb,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU B IPUPOJE, MPOU3BOACTBEHHBIX IpOLECCaX H
KU3HEESITEIbHOCTH OPraHU3MOB)

Tema 1.6.
CKOpOoCTh XMMHUYECKHX
peakuui. XUMHYECKOE
paBHOBECHE

Conep:kanue y4eOHOro MaTepuaJia

CKOpOCTh peakluu, €€ 3aBUCHUMOCTb OT Pa3IUYHBIX (PAKTOPOB: MPHUPOJBI Pearkpyromux
BELIECTB, KOHIEHTPALMU pEearupyrolux BEUIECTB, TEMIEpaTypbl U IUIOUIAJN PEAKIIMOHHOU
noBepXxHOCTU. TernoBble 3PPEeKThl XUMHUUECKUX PEAKLUi: 3K30- U FIHI0TEPMHUUYECKHE PEAKIIUH.
OOpatumble peaknuu. XuMudeckoe paBHoBecue. DakTopbl, BIHAIOIIME HA COCTOSHUE
XMMHUYECKOI0 paBHOBECHUS (KOHLIEHTPALMsl peareHTOB WJIM IMPOAYKTOB PEAKIMHU, JIaBJICHUE,
temneparypa). [lpunnun Jle [llatense

HpaKanecmle 3AHATHA

[Ipaktuyeckas pabora NeS. «BnusHHE pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKOW
pEeaKLm».

Pemenne npakTUKO-OPUEHTHUPOBAHHBIX 33JaHUN Ha aHaiu3 (AKTOpPOB, BIUSIOIIUMX Ha
U3MEHEHHE CKOPOCTH XMMHUECKON PEaKUU. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKLUU OT
IIPUCYTCTBUS KaTaJIM3aTOpa Ha INPUMEPE Pa3lOKEHHUs IMEPOKCHUAA BOAOPOJA C IMOMOLIBIO
JUOKCHJA Mapraiia W Karajgasbsl. PellleHHe NpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUN Ha
npuMeHeHne npuHnuna Jle-Illatense nus HaXO0XACHUS HANPaBICHUs CMEIICHUS PaBHOBECUS
XMMHUYECKOH peaklMy U aHaIu3 (GaKkTOPOB, BIUSIONIUX HA CMEIIEHUE XUMUYECKOTO PABHOBECHS

OK 01
OK 02

Tema 1.7.

PactBopsl, Teopus
AJIEKTPOJINTUYECKOU
JTUCCOIMAITNN 1 MOHHBIN
oOMeH

Conep:xanue yueOHOro marepuaJia

PactBopbl. Buabel pacTBOpoB MO COAECPKAHUIO PACTBOPEHHOIO BelIlecTBa. PacTBOPUMOCTD.
[lonsTe O muMCHEpCHBIX cucTeMax. VICTHHHBIE W KOJUIOMAHBIC PAacTBOPBL. MaccoBas J0Jis
BelecTBa B pactope. [lonstue o Bogopoanom nokaszatene (pH) pactBopa. DnekTpoauTuyeckast
muccoranus. CUIIbHBIE B CJTa0bIe DJIEKTPOJIMTHI, HEAJICKTPOIUTHL. Peakiuu noHHoro ooMeHa

JlabopaTopHble 3aHATHS

JlabopaTtopHas pabota Nel «IIpurotoBiieHre pacTBOPOB».

[Ipurorosnenne pacTBOpOB 33JaHHONM MAacCOBOW JOJIEW PACTBOPEHHOI'O BEIECTBA, IPOBEICHHE
peakuuii HMOHHOrO OOMEHa, OIpeaeseHHe Cpelbl pPACTBOPOB BEIIECTB C  IOMOIIbIO
YHUBEPCAJIBHOIO MHIMKATOpa (KHCHas, HeHTpasibHasi, IIeJo4yHast). 3aJaHusi Ha COCTaBJIECHHUE
HOHHBIX peakuuil. Pemenne mpakTHKO-OpHEHTUPOBAHHBIX PACUYETHBIX 3aJlaHM Ha pacTBOPSI,
HCIIOJIb3YCMBIC B OBITOBOM U HpOHBBOIICTBGHHOfI ACATCIIBbHOCTH YCIIOBCKA

OK 01
OK 02
OK 04
OK 07
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KonTpoabHas padora
1

CtpoeHue BelecTBa 1 XUMUYECKHE peakiuu (1Mo pazaeiny 1)

Pa3nen 2. Heopranuveckasi Xumust

10

Tema 2.1.
DHU3UKO-XUMUYECKHE
CBOMCTBA
HEOPraHUYECKUX
BCIIICCTB

Conep:xanue yueOHOro Mmarepuajia

Merambl. Ilonoxkenue wmertamioB B lleprognyeckoil cucTeMe XUMHUYECKHX JJIEMEHTOB.
Oco0eHHOCTH CTPOCHHS DIIEKTPOHHBIX 000JI0YeK aToMOB MeTauioB. OoOmme Qusuveckue
cBoiicTBa MeTauioB. CIulaBbl METAJUIOB. DJEKTPOXUMHYECKHN Pl HANPsHKEHUM METalIoB.
XUMHUYECKHE CBOMCTBA BAXKHEUIIIUX METANIOB (HATPH, KK, KaJIbIMI, MATHUN, aTFOMUHHMN,
LMHK, XpOM, JKeJe30, MeOb) M HX coenuHeHuid. OOmme crocoObl MOJIYYeHHsS METaJUIoB.
[IpumMeHneHne MeTauioB B OBITY U TEXHUKE

Hewmeramnsl. [Tonoxenue nemeraminoB B [lepuoanueckoit cucreme XuMu4decKux amnemMeHToB . 1.
MenzaeneeBa M OCOOCHHOCTH CTpOEHHUsI aroMoB. @DH3WYECKHE CBOHCTBA HEMETALIOB.
Annotponus HeMeTauoB (Ha mpuMepe KUciopoaa, cepsl, pocdopa u yrieponaa). XuMuIecKue
CBOMCTBA U MPUMEHEHHE BAKHEHUIIINX HEMETAILJIOB (TaJIoreHOB, Cepbl, a30Ta, hocdopa, yriaepoaa
U KpPEeMHHS]) U HMX COCIUHEHUU (OKCHAOB, KHUCIOPOACOIEPKAIIUX KHUCIOT, BOJOPOIHBIX
coequHeHmil). [IpuMeHenne BaxKHEHITNX HEMETAIUIOB U UX COEIMHEHHM

XUMUYECKHE CBOMCTBA OCHOBHEIX KJIACCOB HCOPTaHUYCCKUX BCIICCTB (OKCI/II[OB, TUAPOKCUIOB,
KHCJIOT, cojierl u I[p) I'eneTnyeckas CBs3b HEOpPTraHNWYCCKUX BCIICCTB, IMPUHAIJICIKAIINX K
Pa3IMIHBIM KJIacCaM. 3aKOHOMepHOCTI/I B M3MCHCHHHU CBOMCTB IMPOCTBIX BCHICCTB, BOAOPOAHBIX
COGHHHGHHﬁ, BBICHINX OKCHUAOB U THAPOKCHUIOB

IIpakTHYecKue 3aHATUS

[TpakTuueckas padora Ne6. «PU3MKO-XUMHUUECKHE CBOWCTBA HEOPTaHUUECKUX BEIIIECTBY.
CocraBneHrne YypaBHEHHM XHMHMUYECKMX pEaKIUd ¢ y4acTHeM TMPOCTBIX M  CJIOXHBIX
HEOPraHWYECKUX BEIIECTB: METAJUIOB M HEMETAJUIOB; OKCHUIOB METAJUIOB, HEMETAUIOB U
aM(}OTEPHBIX DJIEMEHTOB; HEOPTaHUYECKUX KHUCJIOT, OCHOBAaHUM U aM(pOTEPHBIX THIPOKCHJIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOLINX UX CBOMCTBA.

Pacuérbl Macchl BelecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BELIECTBA, MACCE MU
00BEMY OFHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, Pacu€Thl Macchl (00bEMa, KOTUYECTBA
BEIIIECTBA) MPOJAYKTOB PEAKIIMHU, €CIH OJHO W3 BEIIECTB MMEET MpuMecH. Perenne mpakTuko-
OpUEHTUPOBAHHBIX 3aJaHUN HA CBOWCTBA, COCTaB, MOJyYeHHE U 0€30MacHOe UCIOJIb30BaHUE
BOKHEUIIINX HEOPTAHMYECKUX BEIIECTB B OBITY M MPO(HECCHOHATLHOM JAESITEIbHOCTH YEeJIOBEKA

OK 01
OK 02
OK 04

Tema 2.2.

Conep:xanue yueOHOro marepuaJia

JlabopaTopHble 3aHATHS

OK 01
OK 02
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Wnentudukanus
HEOPraHUYECKUX
BEILIECTB

JIaboparopHast pabora Ne2 «neHTrdUKaIUs HEOPraHUISCKUX BEIISCTB.

Penrenue sxcnepuMeHTaIbHBIX 33124 110 XMMUYECKUM CBOMCTBaM METAJUIOB M HEMETAJLJIOB, 110
pacro3HaBaHUIO W TOJNYYECHHUIO COCAMHEHHH METalIOB M HEMETalioB (B3auMOJeicTBUE
THIIPOKCHUIA AFOMUHUS C PACTBOPAMH KHCIIOT H IIENoveH,). MneHTndukanus HeopraHn4eckux
BCIICCTB C HCIIOJIB30BAHUEM HUX (I)I/ISI/IKO-XI/IMI/I‘-IGCKI/IX CBOfICTB, XapaKTCPHBIX KaUYCCTBCHHBIX
peaknmii. KauecTBeHHBIe peakiuu Ha Cylbdar-, KapOOHAT- M XJIOPH-aHHOHBI, HA KaTHOHBI
MCTaJIJIOB 1 KATUOH aMMOHUA

OK 04

KonTpoabHas pabGora

5 CBoiicTBa HEOPraHMYECKUX BEIIECTB (10 pa3zaeiny 2) 1
Pa3nen 3. Teoperuueckne 0CHOBbI OPraHUYeCKON XUMUH 4
Tema 3.1. Coaepsxkanue y4eOHOI0 MaTepuaJa 4 OK 01
Knaccuduxarnms, [Ipeamer opraHnyeckoi XUMUU: €€ BOSBHUKHOBEHUE, PA3BUTHE U 3HAUEHUE B TIOJYYEHHH HOBBIX
CTpOEHHUE H|BELECTB U MarepuanoB. Teopusi cTpoeHus] opranuyeckux coeauHenuin A.M. Byrtneposa, eé
HOMEHKJIaTypa OCHOBHBIE MOJI0KeHUs. CTPYKTYypHbIE (hOPMYIIBI OpraHMUYECKHUX BELIECTB. | OMOIorus, n3oMepus.
OpPraHWYECKUX BEIIECTB | XMMHUYECKas CBSI3b B OPraHMUECKUX COCIUHEHUSX: KPATHBIE CBSI3H, G- U TT-CBSI3H. 2
[IpencraBnenne o kinaccupukanuy OpraHudeckux BemlecTB. HomeHKIaTypa OpraHHYecKHX
COCIMHEHHUH (CHUCTEMaTHWYeCKasi) M TPUBUAJIbHBIC HA3BaHUs BAXHEHIIMX TMpeICTaBUTENIEH
KJIACCOB OPTraHUYECKUX BEIECTB
IIpakTHYecKue 3aHATUS
[IpakTuueckas padorta Ne7. «HoMeHKkIaTypa OpraHn4eCcKuX BELIECTBY.
O3nakomiieHHME C oOOpa3llaMd OPraHUYECKHX BEIIECTB M MaTepuajlaMd Ha HX OCHOBE,
MOJICTTMPOBAaHUE  MOJIGKYJ  OpPraHMYECKUX  BEUIeCTB, HAOMIOJEHHWE W ONHCAaHHE
JIEMOHCTPAIIMOHHBIX OMBITOB IO TMPEBPAIICHUI0 OPraHUYECKHWX BEIIECTB IPU HArpEeBaHUH )
(nnaBnenue, oOyriauBaHue u ropeHue). CocTaBleHUE MONHBIX U COKPAIICHHBIX CTPYKTYPHBIX
dbopMyn OpraHWYECKMX BEIIECTB OTIEIBHBIX KJIACCOB, HWCIONB3YSd WX Ha3BaHUS TIO
CUCTEeMAaTUYeCKOW W TPUBHATBHOW HOMEHKJIAType (ITWJEH, alleTH/IeH, [IHIEepPUH, (eHo,
dbopManbaeru, yKCycHas KUCIOTa, IMuiuH). Pacuersl mpocreiiiiel ¢GopMyIibl opraHuyeckon
MOJIEKYJIbI, HICXOS U3 3JIEMEHTHOTO cocTaBa (B %)
Pa3nen 4. YrieBoaopoast 10
Tema 4.1. Conep:xanue yueOHOro MmarepuaJia 8 OK 01
YrieBogopoabl W HMX [IpenenpHBIC YTIIEBOAOPOIBI (ATKAHBI): COCTAB U CTPOCHUE, TOMOJIOTHUECKUI psall. MeTaH U STaH: OK 02
IPUPOJIHBIE MCTOYHMKH |cOCTaB, CTPOEHHE, (PU3UYECKHE W XMMHUYECKUE CBOMCTBA (PEaKIMM 3aMEIIEHUS M TOPEHHS), 2 OK 04

TMOJIYUYCHUC U IPUMCHCHHUC.
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HenpenenbHble yriieBoaoposl (aJIKEHbI, aJIKaJUEHBI, ATKUHBI).

AJKeHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUN psiA. DTUIIEH U HPOIMIIEH: COCTaB, CTPOEHUE,
¢du3nvecKkre 1 XUMHUYECKUE CBOMCTBA (PEaKLUU TUAPUPOBAHMS, TAIOTCHUPOBAHUS, THAPATALIUH,
OKHCJICHUS U TOJIMMEPU3ALIUH) NTOJTy4YEHUE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u merunOyraauen-1,3, XUMHUECKOE CTPOCHHE, CBOMCTBA (peakuus
NOJUMEpU3aliK), IpUMEHEeHUue (A CHHTE3a IMPHPOJHOIO M CHUHTETHYECKOIO Kayuyka |
PE3UHBI).

ANKHMHBI: cOCTaB U OCOOEHHOCTH CTPOEHHUS, T'OMOJOIMYECKHH psJ. ALETHUIIEH: COCTaB,
XUMHUYECKOE CTpPOEHHE, (PU3MYecKrue U XUMHUYECKHE CBOMCTBa (peakuuu TIHIpUPOBaHUS,
rajJJOrTeHUPOBAaHUs, TMIpaTalMd TOPEHUs), T[OJIyueHHe U  I[pUMEHEHUEe (MCTOYHUK
BBICOKOTEMIIEPATYPHOT'O MJIAMEHU JJIsl CBAPKU M PE3KH METAJIJIOB)

Apomarnyeckue yriaeBoJopoisl (apeHsl). beH3on u Tonyois: cocraB, CTpoeHue, pU3MUECKue U
XMMHUYECKHUE CBOWCTBA (pEaKMy raJlorT€HUPOBAHNS U HUTPOBAHUS ), IOJyUYEHUE U IPUMEHEHHE.
Tokcu4yHOCTh apeHOB (BIMsAHME OEH30J1a HAa OpPraHU3M ueinoBeka). ['eHeTHnueckas CBsI3b MEXITY
YIJI€BOAOPOAAMH, IPUHAUIEKAIUMHE K Pa3IMYHBIM KJIACCAM.

[IpupoaHble UCTOUHUKH YTIeBoJopoAoB. [IpupoaHblii ra3 u nomyTHsle HeTsHbIe Ta3bl. HedTh
n e€ mpoucxoxaenue. CrocoObl nepepadOTKH HE(PTHU: NEpPEeroHKa, KPEeKUHI (TEPMHUECKUM,
KaTalIuTU4eckui), mnuponus. IIpoaykTel mnepepaboTku HedTH, HUX NPUMEHEHHE B
MIPOMBIIIIEHHOCTH

U B ObITy. KaMeHHBIH yrosib 1 MpOAYKTHI €ro MepepadoTKH

Tema 4.2.
DHU3NKO-XUMUYECKHE
CBOMCTBA
YIIEBOIOPOIOB

Conep:xanue yueOHOro marepuaJia

JlabopaTopHble 3aHATHSA

JIabopartopHas padota Ne3 «CBoiicTBa yrieBOAOPOIOBY.

TpuBuanpHas U MeXAyHAapOIHAs HOMEHKJIATypa, XMMHUYECKHE CBOWCTBA, CIIOCOOBI MOTYYECHUS
yrieBogopoaoB. [lonydeHue 3TUiieHa M U3yYEHHE €ro CBOMCTB. MoJenMpoBaHUE MOJEKYT U
XUMHUYECKHUX TPEBPAIICHUI YTIEBOJOPOAOB (HA MpUMepe dTaHa, STUIICHA, alleTHIIeHa U Ap.) U
raJIOT €HOMPOU3BOHBIX

OK 02
OK 04

Paszgea S. Kucsiopoaocoaep:kamue opranndeckue coeinHeHust

14

Tema 5.1.
Cnuprtel. @eHon

Conep:xanue yue0HOro MmarepuaJia

[IpenenbHbIE OJTHOATOMHBIE CIIUPTHI (METAHOJI ¥ 3TAHOJ): CTPOEHUE, PU3NUECKHE U XUMUYECKUE
CBOMCTBA (peakluu C aKTUBHBIMU METaJllaMH, TaJIOT€HOBOJIOPOAAMHU, TOPEHUE), IPUMEHEHUE.
Bonopoaneie ¢Bsi3u MeXIAy MOJEKYJIaMH CIUPTOB. PU3HOIOTMYECKOE ACUCTBUE METAHOJIA U
JTAHOJIa Ha OPraHU3M YEJI0BEKA.

OK 01
OK 07
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MHoroaToMHbI€ CIIUPTHI (ITUIICHIJIMKOIb U TIHUIEPHH): CTPOCHUE, (PU3NYECKHEe U XUMHUECKUE
CBOWCTBA (B3aMMOJEHCTBHE CO IICJIOYHBIMH MeETallaMHM, KauyeCTBEHHas peakuus Ha
MHOroaToMHble crnupThl). dusnonsornyeckoe IeiicTBUE Ha OpraHu3M uenoBeka. [IpumeHnenue
[JIALEPUHA U DTUJICHTIIUKOJIS.

@enon. CtpoeHue MOJIEKYJbl, (U3NUECKHE M XUMHUYECKHE CBOMCTBa (eHona. TOKCHYHOCTH
¢eHona, ero puznonornyeckoe neiicTBue Ha OpraHu3M 4enoseka. I[lpumenenue gpenona

Tema 5.2.

Abaeruasl.
KapOoHOBBIE KUCIIOTHI.
CrnoxHble 3(upbl

Conep:xkanue y4eOHOro MaTepuaJia

Anpaeruaipl U KeTOHBI ((popMalibJeruj, aueTanblIerui, aleToH): CTpoeHHe, (U3MYECKue U
XMMHUYECKHE CBOMICTBa (peaklUMU OKHMCIEHUS U BOCCTAHOBJICHHS, Kaue€CTBEHHBIE pEaKIUu),
MOJIy4YEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpe/eNbHbIE KAapOOHOBBIE KHUCIOTHI (MypaBbHUHAs U YKCYCHAsi KHCIJIOTHI):
cTpoeHHe, (U3MUECKHUEe U XUMHUYECKHE CBOHCTBa (00IIME CBOWCTBA KHUCIOT, PEaAKIIUS
TepuUKAINK), MOMydyeHHe M mnpuMeHeHHe. CTeapuHOBas H OJICMHOBAsh KHUCIOTHI Kak
MIPEICTAaBUTENH BBICIINX KApOOHOBBIX KUCIOT. Mblla KaK COJIH BBICIINX KapOOHOBBIX KUCIOT, UX
MOIOIIEE ACHCTBUE.

Crnosxxuble 2Qupbl Kak TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['Haponu3 cnoxHbIX 3¢upos. JKupsl.
I'mpponus xupos. [IpuMeHnenne xupoB. buosornueckas posib )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
YrneBonasl

Conep:xanue yueOHOro MmarepuaJia

VYrieBonbl: cocTaB, KiaccudUKAIUs yrieBoAoB (MOHO-, JU- M mojucaxapuibl). [nmokoza —
MPOCTEHUIIMIA MOHOCAXapHJ: OCOOCHHOCTU CTPOCHMSI MOJEKYNbI, (U3NYECKHEe U XUMHUYECKUE
CBOMCTBa TIIOKO3bI (B3aumojeicTBue c rugpokcugoM menu (II), oxucneHne amMMHuayHBIM
pacTtBopoM okcujia cepedpa (I), BoccraHoBIeHHE, OpOKEHUE TIIIOKO3bl), HAXOKACHUE B IPUPOJIE,
MPUMEHEHHE TJIOKO3bI, OMOJIOTHYECKAas POJb B JKU3HEICATCILHOCTH OpPraHW3Ma YEJIOBEKa.
dotocunTe3. PpyKTO3a KaK U30MEP TITIOKO3BI.

Caxapo3a — TpeiCTaBUTENbh IUCAXapHIOB, THIPOJU3 Caxapo3bl, HAXOXICHHE B TMPHUPOJE U
[IPUMEHEHHE.

[Monmucaxapuapl: KpaxMal | IIEJUTIONI03a KaK MPHPOIHBIE moimuMepsl. CTpoeHHe Kpaxmaia U
EJITIONIO36I, (PU3UYECKHE H XMMUYECKHE CBOMCTBA KpaxMaia (THAPOIN3, KaYeCTBEHHAsT PEaKIIUs
C UOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DU3UKO-XUMUYECKHE
CBOMCTBA
KHCIIOPOIOCOAEPKAIINX
OpPTaHUYECKUX

Conep:xkanue yueOHOro MaTepuaJia

IpakTuyeckue 3aHATHS

[Mpaktuyeckass pabora Ne§. «HomeHkmaTtypa  KHCIOPOJOCOAEPKAIIUX  OPTaHUYECKUX
COETMHEHUN .

OK 01
OK 02
OK 04
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COEIMHEHNN

TpuBuanbHas u MeXIyHapOJHAs HOMEHKJIATYpa, XUMHYECKHAE CBOMCTBA, CIIOCOOBI MOJTyYECHUS
CIUPTOB U (PEHOJIOB, KAPOOHOBBIX KUCIOT U 3()UPOB, abAETHI0B U KeTOHOB. COCTaBICHHE CXEM
peakuuii (B TOM 4YHCIE 1O MPEIJIOKEHHBIM LEMOYKaM IPEBPAILICHUI), XapaKTePH3YIOIINX
XMMHUYECKHE CBOWCTBA KHCIOPOJOCOIEPKAIIUX OPTraHUYECKUX COSTMHEHHUN

[TpakTuueckas pabora Ne9. «Xumudeckue u (U3NYECKUE CBOWCTBA KHUCIOPOAOCOICPIKAIIIX
OpPraHUYECKUX COCAUHECHUS.

[IpoBenenue, HAOMIOACHHE W OMKMCAHHWE JICMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIHPTOB,
KaueCTBEHHbIE pEaKlMH OIJHOATOMHBIX CHHPTOB (OkHcieHue sTaHona okcuaoM menu (II)),
MHOT'0aTOMHBIX CIIUPTOB (B3aUMOJIeHCTBUE MIHIepUHa ¢ ruapokcuaoM menu (1)), anpneruaos
(oKuCIeHME aMMHaYHBIM pacTBopoM okcuaa cepedpa(l) wm rugpokcumaom wmemam  (ID),
B3aMMOJICHCTBUE Kpaxmaia ¢ HOJ0M), U3YUCHUE CBOMCTB PAaCTBOPA YKCYCHOM KHUCIOTHI

Pa3nen 6. A3oTcoaep:xaniue OpranHnyecKue coenHeHust 4
Tema 6.1. Coaepsxanue y4eOHOro MaTepuaJa 4 OK 01
AMWHEI. AMUHBI: METHWJIAMUH — IPOCTEHIINN NpeICTaBUTEIh AMUHOB: COCTaB, XUMHUUECKOE CTPOEHUE, OK 02
AMMHOKHUCIIOTHI. ¢bu3nvecKre 1 XUMHYECKIE CBOMCTBA, HAXOXKICHUE B IIPUPO/IE. OK 04
benxu AMMHOKHCIIOTBl Kak aMdoTepHble opraHudeckue coeauHeHus. duznueckne U XUMHUUYECKHE

CBOMCTBa aMMHOKMUCIOT (Ha HpuUMepe TInuiuHa). buosjormueckoe 3HauY€HUE AMHHOKHCIIOT. 2

[Tenrru L.

benku kak npuponHsie nmonumepsl. IlepBuuHas, BTOpuYHas U TPeTHYHAs CTPYKTypa OENIKOB.

XUMHUYECKUE CBOICTBA OEIIKOB: THAPOIIN3, IeHATypalysl, KAYeCTBEHHbIE peaKlIui Ha OEIKU

IIpakTHYecKue 3aHATUSA

[IpaxTuueckas padora Nel0. «CBoiicTBa a30TOCOAEpKAIINUX OPTAHUYECKUX COETUHEHUIN.

@dusnueckue M XUMHUYECKHME CBOWCTBA aMHHOB (pEakUUU C KHUCIOTaMU M TOpEHHs) U 2

aMUHOKHCIIOT (Ha mpuMepe rimnnHa). HabmroneHre u onucanue 1eMOHCTPAIMOHHBIX OMBITOB:

JIeHaTypalnus OeJIKOB PU HarpeBaHHUH, IIBETHbIE PEaKIIMK OEIIKOB
Pa3nes 7. BoicokomosieKkyIsipHbIe COeAMHECHHSA 2
Tema 7.1. Conep:kanue yueOHOro MaTepuaJia 2 OK 01
[Inactmaccsl. IIpakTHYeckue 3aHATHS 2 OK 02
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Kayuyku. Bonokna [Ipaktnueckas pab6ora Nell. «CuHTe3, aHanMM3 W KiIaCCU(UKAIMA BBICOKOMOJICKYJISIPHBIX OK 04

COEIMHEHUN

OcCHOBHBIE TOHSTUS XWUMHU BBICOKOMOJICKYISPHBIX COCAMHCHUN: MOHOMEp, TOJIUMED,

CTPYKTYpHOE 3BEHO, CTENEHb MOJUMEpU3AIMH, CPelHss MOJeKyspHas macca. OCHOBHbIE

METO/Ibl CHHTE3a BEICOKOMOJICKYJISIPHBIX COCTMHEHUH — MOJIMMEPH3AIUS U MOJIUKOHICHCAIIHSL.

O3zHakoMJIeHHE ¢ O0pa3lamMu MPUPOAHBIX U MUCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KaydyKOB:

IJIACTMACCHI (TTOJIMATUIICH, TTOJIUIIPOIUJICH, TOJIMBHHUIXIIOPHU], OTUCTAPON); HATYPATbHBIA U

CUHTETUYECKHUE Kaydyku (OyTaaueHOBBIN, XJIOPOMPEHOBBIM M H3OMPEHOBBIN); BOJIOKHA

(HaTtypanbHble (XJIONOK, IIEPCThb, WIEIK), MCKYCCTBEHHbIE (All€TaTHOE BOJIOKHO, BHCKO03a),

CHUHTETHYECKHE (KalpoH U JIaBCaH )
Kontpoabsnasi padora N
3 CtpyKTypa U CBONCTBA OpraHWYECKUX BeulecTB (1o pasaenam 3-7)
IIpodeccnonaibHO OPHEHTHPOBAHHOE CO/IePKaHMe (ColepKaHNe MPUKJIATHOTO MOIYJIs1)
Pa3nen 8. Xumus B ObITY U IPOU3BOJACTBEHHOI 1eSITEIbHOCTH YeJI0BEKa OK 01
Tema 8.1. Conep:xanue yueOHOro MmarepuaJia OK 02
XHAMHAYECKHE [IpaBmiia sKOIOrMYECKU L1E€JIecO00pa3HOro MOBEAEHUS B OBITY W TPYAOBOH JAESTEIBHOCTH B OK 04
TEXHOJIOTUI [EIsIX COXPaHEHHUS CBOEro 3[0POBbS W OKpYKAIOIIEH MPHUPOIHON Cpeibl, OMacHOCTh OK 07
B MIOBCEJHEBHOM | BO3JICUCTBUS HA JKUBBIE OPTraHW3MBl OPTraHWYECKUX BEMIECTB OTICIBHBIX  KJIACCOB

U 1pohecCHOHAIbHON
NESITeIbHOCTH YEI0BEKa

(YyrineBoJopoJsl, CHUPTHL, (EHOJNbI, XJIOPOPraHUYECKUE IMPOU3BOAHBIC, AlbAECTHABI U Jp.),
MIO0Ka3aTesb MPeAesbHO TOMYCTUMON KOHIEHTPALlMU U €T0 UCII0JIb30BAHHUE.

Ponp xumuu B 00ecle4eHUH SKOJIOTMYECKOH, YHEPreTHUecKOd M MHUIIEeBOH 0e30MacHOCTH,
pPa3BUTUM MEIULMHBI, CO3/IaHUM HOBBIX MaTepuanoB (B 00JACTH CEIbCKOXO03WCTBEHHOTO
IIPOU3BO/ICTBA), HOBBIX HICTOUHUKOB SHEPIUH (AJIbTEpHATUBHbBIC HICTOUHUKHU dHEprun). [lonsrue
0 Hay4YHBIX METOJ/Iax MO3HaHUs BEIIECTB M XMMHUecKUX peakuuil. [IpeacraBnenuss o6 oOuux
HAy4YHBIX MPUHLIUIAX MPOMBIIIIEHHOIO HOJYyYEHHUsS! Ba)KHEHIINX

BellecTB (Ha MpuMepax IMPOMU3BOJACTBA aMMHAaKa, CEPHOW KHUCIIOTHI, METaHOsa). XUMHS U
3/I0pOBbE UEJOBEKa: IMpaBuUja O€30MacHOr0 HCIOJIb30BAHUS JIEKAPCTBEHHBIX IpPEnapaTos,

OBITOBOIT XMIMHUHU B TIOBCETHEBHON KU3HU

IIpakTHYecKkue 3aHATUSA
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[Ipaktnueckas pabora Nel2. «IIpuMeHeHHME XMMHUUYECKHX BEIIECTB W TEXHOJOTHH C y4ETOM
Oymymiei mpoecCHOHATBHON ACSITETEHOCTI.

Pemenne keiic-3aady MO TeMaM: MHILEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO IUTAHUS,
BOKHEWIIIME CTPOUTEIbHBIE U KOHCTPYKLIIMOHHBIE MaTepuaibl, CEJIbCKOXO3SIMCTBEHHOE
MIPOU3BOJICTBO, KPAaCKH, CTEKJIO, KepamMHKa, MaTepualbl AJsl AJIEKTPOHHKH, HaHOMaTepuabl,
TEKCTWJIbHBbIC BOJIOKHA, HWCTOYHUKUA HHEPrUM, OpPraHWYECKHEe U MHUHEpalIbHbIC YyI0OpeHus,
JIEKapCTBEHHbIE U KOCMETUYECKHUE MpernapaTsl, ObITOBas XUMUS, MaTepuaibl U3 UCKYCCTBEHHbIX
Y CUHTETUYECKHUX BOJIOKOH.

3amuta: [lpencraBieHune pe3ynbTaToB pelieHHs] Kelc-3agad B (GopMe MHMHH-JOKIana
(momyckaercs UCIOIb30BaHNE rPadUUIECKUX U MPE3ECHTAIIMOHHBIX MAaTEPHAJIOB)

IIpomexyTouHas aTTeCTAUMA MO JUCHUNIHHE (MU DHEepeHIIMPOBAHHBIN 3aYET)

Bcero

72
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TEMATHYECKOE U IOYPOYHOE IIJNIAHUPOBAHHUE
TeMaTnuyeckoe MIIAHNPOBaAHUE

HaumenoBanue pasaciioB U TCM Maxkcum. Komn-Bo 00s13aTenspHoM
yueOHas ayJIUTOPHOH y4eOHOI
Harpy3ka | Harpy3KH IpH O4HOU hopme
CTyZIECHTa 00y4eHus], 4achl
(gac) Bceero B T.4. IPAKT. U
CEMHHAPCKUC
3aHATHUA
Pa3nen 1. Teopernyeckue ocHOBbI xumuu | 16 16
Tema 1.1. OCHOBHBIC XUMHUYCCKHE IOHATHS | 2 2 1
U 3aKOHBI, CTPOCHHE aTOMOB XMMHUYECKUX
AJIEMEHTOB
Tema 1.2.Ilepuoguyecknii  3aKOH H | 2 2 2
[lepuonnueckass  cucTeMa  XHUMHYECKUX
aneMmeHToB JI. . MenaeneeBa, ux cBs3b C
COBPEMEHHOI TEOpUEN CTPOCHHUS aTOMOB
Tema 1.3.Ctpoenue BemiectBau  mpupona | 2 2 1
XUMHUYECKOW  CBsi3u. MHOroo0Opasue
BEIIIECTB
Tema 1.4.Knaccudukanus 1 HoMmeHkIaTypa | 2 2 1
HEOPraHUYECKUX BEIIECTB
Tema 1.5. Tumsl XUMHAYECKHX PEaKIUid
Tema 1.6. 2 2 1
CKOpOCTh XUMUYECKUX PEAKIUH.
XUMHUYECKOE paBHOBECHE
Tema 1.7. 4 4 2
PacTBOpbI, TEOpUs FNEKTPOITUTUUYECKOM
JIMCCOITMAIIMY U HOHHBIN OOMEH
Koumponvnasa paboma 1 1 1
Paznen 2. Heoprannueckasi XumMusi 10 10 4
Tema 2.1. 8 8 2
DU3UKO-XUMUYECKUE CBOMCTBA
HEOPraHWYECKUX BEIIECTB
Tema 2.2. 2 2 2
W nentudukaims HeOPraHMIECKUX BEIECTB
Koumponvnas paboma 2 1 1
Pa3nen 3. Teopernyeckne 0CHOBBI 4 4 2
OPraHMYecKoi XUMHHU
Tema 3.1. Knnaccudukanus, ctpoeHue u |4 4 2
HOMEHKJIaTypa
OpPraHWYECKUX BEIIECTB
Pa3nea 4. YrueBonopoabl 10 10 2
Tema 4.1. YrieBogopoasl # 150:¢ 8 8
MPUPOIHBIE UCTOUYHUKU
Tema 4.2. 2 2 2
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DusnKo-XUMHUYECKHE CBOMCTBA
YTJIEBOIOPOIOB

Pasznea S. Kuciiopoagocoaep:kamnue
OpraHuyvecKue coeJUHeHUs

14

14

Tema 5.1.
Cnuptel. eHon

Tema 5.2.
Anbaeruppl.
KapbonoBsie kucnoTel. CioxHbIe 3(UPbI

Tema 5.3.
VriaeBoanl

Tema 5.4.

DOHU3NKO-XUMUYECKHE CBOMCTBA
KHCIIOPOIOCOIEPIKAIIX OPTraHHYECKUX
COCIMHCHMI

Pasnen 6. A3oTcoaeprkaiue
OprannyecKne
COeAMHEHUSA

Tema 6.1.
AMUHBL
AMuHOKHUCIOTEL. benkn

Paspnen 7. BeicokomosieKyJISIpHbIE
COeIMHEHUS

Tema 7.1.
[Tnactmaccel. Kayuyku. Bonokna

KonTtposabHasi pabora 3

Pa3nes 8. Xumus B ObITY U
MPON3BO/ICTBEHHO /1esITeJIbHOCTH
yesoBeka (I13C)

Tema 8.1. XuMHU4ecKkue TEXHOJIOTUHU

B MIOBCE/THEBHOM U PO ecCHOHATBHON

JCATCIIBHOCTH YCJIOBCKA

JuddepeHupoBaHHbIN 3a4eT

BCET'O

72

72

28
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IHoypouyHoe muIaHupoOBaHUe

Ne HanmenoBanue pa3acioB U TEM Kon-Bo 00s13aTenbHOM XapaKTepI/ICTI/IKa OCHOBHBIX BUJOB ACATCIBHOCTH O6y‘laIOIIII/IXC$I
ypoKa ayJUTOpHON Y4eOHOH Harpy3KH
pu 09HOH popme oOydeHus,
qacChl
Bcero B T.4. IIPaKT. U
CEMUHApCKue
3aHATUA
Paznen 1. Teoperuyeckue ocHoBbI | 16 8
XUMHH

1 XHUMUYECKUH JIIEMEHT. 1 XapakTepru3oBaTh JIEKTPOHHOE CTPOCHUE aTOMOB
DneKkTpoHHas KOH(uUrypauus XMMHUYECKHX JIEMEHTOB, UCIIOJb3YS MOHATHUA S-, p-, d-
aToMOB. OCHOBHbIE XUMUYECKHE AJIEKTPOHHBIE OPOUTAIIN, SHEPTETUUECKUE YPOBHHU.
3aKOHBI

2 [IpakTuueckas pabora Nel. 1 1 ITpoBOANTH BBIYMCIIEHUS C UCIIOJIB30BAHUEM IIOHATHN
«OCHOBHBIE KOJIMYECTBEHHBIC «Macca, KOJIM4eCTBO BELIECTBA, MOJIsIpHas Macca». Bnaners
3aKOHBl B XMMHUHU UM pacueTsl IO M3Y4a€MbIMU XUMUYECKUMU TOHATUSMH.

YPaBHEHHUSAM XUMHYECKHUX
pEaKLIHiN».

3 [TpakTuyeckas pabora Ne2. 1 1 OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
«M3yueHne nepuoanuecKux XUMHUYECKHX JIEMEHTOB U UX COEIMHEHUH 110 NEPUOAAM U
3aKOHOMEPHOCTEHN U UX B3aUMOCBS3U rpynmnam [lepuoguueckoit cucremst /1. 1. MenneneeBa
CO CTPOEHUEM aTOMOB)

4 [TpakTnueckast padota Ne3. Pemenne | 1 1 XapakTepu30BaTh IEKTPOHHOE CTPOECHUE aTOMOB
MPAKTUKO-OPUEHTHPOBAHHBIX XUMHUYECKHX 3JIEMEHTOB 1—4 mepuoaoB, UCHIOIb3YS MOHATHUS
TEOPETUYECKHUX 3a/1aHui Ha $-, p-, d-2JIEKTPOHHBIE OPOUTAIIH, YHEPTETUUECKUE YPOBHH.
XapaKTepU3aluio XUMHUYECKHUX
3JIEMEHTOB

5 CrpoeHnue BemecTBa. XUMHUECKAs] 1 PackppIiBaTh CMBICT H3y4aeMbIX MOHATHH (BBIAETSATH UX
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CBSI3b. XapaKTepHbIC MPU3HAKHU) U IPUMEHSTh 3TU MOHATUS IPU

6 [IpakTuueckas pabota Ne4. OMMCAHUU COCTaBa U CTPOCHMUSI BEILIECTB, JIJIsl OOBSICHEHUS
«CTpoeHune BelIecTBA M MPHUPOAA OTIENbHBIX (PAKTOB U sABICHUNA. OTpenensiTh BUAbI
XHUMHYSCKOM CBSI3H. XUMHUYECKOH CBs3H (KOBAJICHTHOM, MOHHOM, METAJUTMYECKOM,

BOJIOPOJHOM) B COEIUHEHUSX; TUIl KPUCTAJUIMUECKOMN
PEmETKH KOHKPETHOTO BEIECTBA.

7 Knaccudukanus HeopraHnyeckux Hcnonp30BaTh XMMUYECKYIO CUMBOJIUKY ISl COCTaBJICHMUS
BeniecTB. Homenknarypa MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
HEOPraHMYECKUX BEIIECTB COKpaIEHHON) GOopMyIl HEOPraHMUECKUX BEIIECTB.

8 [IpakTuueckas paborta Nos. Onpenensats BUAbI XUMUYECKOM CBSA3M B HEOPTAaHMYECKUX
«HomenknaTtypa  HEOpPraHMYECKHX coeauHeHusx. Ha3piBaTh 1 kitaccuuuupoBarhb
BELIECTBY. HEOPraHUYECKHE COCUHEHUS

9 Kiaccupukanus XuMiHIecKux PackpbIiBaTh CMBICT H3y4aeMbIX MOHATHH (BBIACTSATH UX
peaxkuii B HEOPraHU4YeCKon 1 XapaKTEpHbIC MPU3HAKHU ) U IPUMEHSITh 3TU MOHATHUS TIPU
OpTraHUYECKON XHUMUH. OMHMCAHUU U3MEHEHUH BEIIeCTB, AJsi O0BbSICHEHHS

OTIICIBHBIX (PAKTOB U sBJICHUH. ONpPeaeIsATh THITHI
XUMHUYECKUX PEaKInu.

10 OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC OmnpenensaTs BaIEHTHOCTb U CTEIIEHb OKUCIICHUS

peakiuu XUMHUYECKUX 3JIEMEHTOB B COEIUHEHUSAX PA3IUYHOIO
cocraBa.CocraBiiath ypaBHeHus:t OBP u pacctaBisth
K02 (UIIMEHTHI METOJIOM SJIEKTPOHHOTO OanaHca

11 CkopocTb peakiuu, ee 3aBUCHUMOCTb OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUECKON peakiuu OT
OT pa3INyYHbIX (PAaKTOPOB pa3ianuHbIX (pakTopoB. OnpenenaTs XxapakTep CMEIEeHUs

12 [IpakTuueckas pabota Ne6. XUMHUYECKOTO PAaBHOBECHUS B 3aBUCUMOCTU OT BHEUTHETO

«BnusHue pa3nuyHBIX (aKTOPOB BozaeiicTBus (nmpuHuun Jle-1llarense).
Ha CKOPOCTb XUMUYECKON
peaKIm».

13 PactBopsbl. Bunbl pacTBOpoB 110 [IpoBOUTH BBIYMCIEHUS C UCIIOJIb30BAHUEM TTOHSITHUS
COJIEP’KaHUIO PACTBOPEHHOIO «MaccoBasi J10JIsl BEIeCTBa B pacTBope». BianeTs
BELIECTBA M3y4ae€MbIMU XUMUYECKUMU MOHSATUSMH.

14 [ToHsiTHE O BOTOPOAHOM MOKa3aTeNe PackppIiBaTh MOHATHS «CUITBHBIN U «CJIA0BIIN AJIEKTPOJIUT.
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(pH) pacTtBOpa. DneKkTpoauTudeckas
JMCCOLIMALNS.

Xapaktepu3oBaTh CTENEHb AUcconuanui. OnpenensiTh
Ccpeay pacTBopa.

15 JlaboparopHas pabora Nel | 1 [IpoBOAUTH BBIUKMCIIEHUS C UCIIOJIBb30BAHUEM TTOHSATHS

«IIpuroToBiieHHE PACTBOPOBY. «MaccoBasi J10JIsl BEIECTBa B pacTBOpe». BianeTs
M3y4aeMbIMU XUMUYECKUMU MTOHSATUSMH.
16 JlaboparopHast pabora No2 Pemenue | 1 [IpoBOAUTH BBIYKMCIIEHUS C UCIIOIBb30BAHUEM TTOHATHUS
MIPaKTUKO-OPHUEHTUPOBAHHBIX «MaccoBasi J10JIsI BeleCTBa B pacTBope». Bnanets
pacueTHBIX 3aJJaHUil Ha PacTBOPBI. M3y4aeMbIMU XUMUYECKUMU MTOHSATUSMH.
17 Koumponvnaa paboma 1 1 PackpbIiBaTh CMBICI U3y4aeMbIX MOHATHH (BBIAETATH UX
Cmpoenue éewgecmea u xumuieckue XapaKTepHbIC MPU3HAKHN) U IPUMEHSITh 3TU MOHATHUS IPU
peaxyuu OMHMCAHUU U3MEHEHUH BEIIEeCTB, A1 00bICHEHUS
OTIICBHBIX (PAKTOB U siBJICHUH. [I[pOBOIUTEL BBEIYUCIICHUS 110
YpaBHEHUSM XMMHYECKHUX peakiuii. Pemars pacueTHble
3a/1a4u 10 XUMHUH.

Pasnen 2. Heopranuveckas xumusi | 10

18 Meraisl. 1 PackppIiBaTh CMBICI U3y4aeMbIX TOHATHH (BBLAEIATH UX
CmiaBbl METaJUIOB. XapakTepHble TPU3HAKU) U IPUMEHSITh 3TH MOHATHUS TPU

ONMCAHUU COCTaBa U CTPOEHMSI BELLIECTB, JIIsl OOBSICHEHUS
19 XHUMUYECKUE CBOKMCTBA BaKHENIIUX | 1 OT/CIbHBIX (aKTOB U siBIICHUH. OOBACHATH 00IIIHE

MCETAJlJIOB

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB JIEMEHTOB —
METaJUIOB U UX COCIMHEHUN C yU4ETOM CTPOCHHS UX aTOMOB
Y 1oJ0keHus B [lepuoandeckoi cucreme XuMAYEeCKUX
anemenTos JI. 1. Menzaeneesa. Xapakrepu3oBaThb
(omuchIBaTH) OOIINE XUMUYECKHUE CBOWCTBA METAILJIOB, X
BOKHENIIMX COEAUHEHUM, IOATBEPKAAS ITO ONKMCAHUE
MPUMEPAMHU YPABHEHHUI COOTBETCTBYIOIINX XUMUYECKHX
peaxiuii; IpUMEeHEeHNEe METAJUIOB B Pa3IMUHBIX 0071acTAX, a
TaKKe MCIOJIb30BAHUE UX JUISI CO3/IAHHUSI COBPEMEHHBIX
MaTepUajIoB U TEXHOIOTHIA. OMUCHIBATH CITOCOOBI 3aITUTHI
METaJUIOB OT KOPpo3HuH. PackpsIBaTh CyIHOCTH
OKHCIIUTEIbHO- BOCCTAHOBUTEIIBHBIX PEAKIUHI IIOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO OajaHCca 3TUX peaKLui.
IIpoBOIUTH peakinu, MOATBEPKIAIOIIME XapaKTEPHbIE
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CBOICTBA M3y4aeMbIX BEIIIECTB, PACIIO3HABATH OMBITHBIM
yTEéM HOHBI METAJJIOB, IPUCYTCTBYIOIINE B BOIHBIX
pactBopax. Micronb30BaTh €CTECTBEHHO-HAYYHBIE METOIBI
MO3HAHUS — IPOBE/ICHUE, HAOJIOICHUE U OIHCAHKE
XUMHYECKOTO IKCIIEPUMEHTA (JIEMOHCTPAIIOHHBIC U
J1a00paTOPHBIE OTBITHI, MPAKTHYECKUE PAOOTHI).
[TpencTaBisTh pe3ynbTaThl XUMUYECKOTO SKCIICPUMEHTA B
(dbopme 3anucu ypaBHEHHIH COOTBETCTBYIOIINX PEAKIIHIA U
JIeNIaTh BBIBOJIBI HA UX ocHOBe. Clie10BaTh MpaBHiaM
MOJIb30BaHUSI XMMUYECKOH MTOCYI0H 1 J1a00paTOpHBIM
obopynoBanueM. [I[poBOIUTH BEIYUCIICHHUS 110 YPABHCHUSIM
XHUMHUYECKHX PEaKITUii.

20

Hemeraminl.
dusnueckre cBOMCTBAa HEMETAIUIOB

21

XUMHUYECKHUE CBOMCTBA U
MPUMEHEHUE BaXKHEHIITUX
HEMETAJJIOB

PackpbIBaTh CMBICIT H3y4aeMbIX TOHSATUH (BBLICTATH UX
XapaKTEPHBIC MPU3HAKHN ) M IPUMEHSITh 3TH MTOHATHS TIPU
OTNMCAHUU COCTAaBa M CTPOEHUS BEIIECTB, /ISl O0BSICHEHUS
OT/CIbHBIX (aKTOB U sABIICHUH. OOBACHATH 00IIIHE
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB HEMETAJUIOB U UX
COEIMHEHUH C yU€TOM CTPOCHHUS UX aTOMOB U MOJIOKEHUS B
[Tepuoanueckoit cucremMe XuMU4YeCKuX 3yiemeHToB /1. U.
MeneneeBa. XapakTepu3oBaTh (ONUCHIBATh) O0IINE
XUMHYECKHE CBOMCTBA HEMETAJIIOB, X Ba)KHEHUIITHX
COEIMHEHUH, MOATBEPAKAAsl 3TO ONKMCAHUE TPUMEPAMHU
YPAaBHEHUN COOTBETCTBYIOUIUX XUMHUUYECKUX PEAKLIAMN.
XapakTepu30BaTh BIUSHUE HEMETAJUIOB U UX COEIMHEHUI
Ha KUBbIE OPTaHU3MBbI; OMTUCHIBATH TPUMEHEHUE B
pa3IMYHBIX 00JACTIX MPAKTHUUECKOM eSTeTbHOCTH
YyesioBeKa. PackphIBaTh CYyIIHOCTh OKUCIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIIMM MOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOT0 OajlaHCca 3THUX peaklni.

22

XUMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTAaHUYECKUX BEIIECTB

XapakTepHu30BaTh (OMHMCHIBATh) OOIIE XUMHUECKHIE
CBOMCTBa HEOPTraHUYECKUX COCAUHEHHM, X BaXKHEUIIINX
COCIMHEHUH, IIOATBEPXKAAst OTO ONMCAHUE IIPUMEPAMHU
YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHM.
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23

I'eneTnyeckas cBsI3b
HEOPraHWYECKUX BEILECTB,
MPUHAICKAINX K Pa3TUYHBIM
KJlaccaMm.

[ToaTBepxk1aTh CyleCTBOBAHUE T€HETUYECKON CBSI3U MEKIY
HEOPraHWYECKUMH BEIIECTBAMU C IOMOIIBIO YPaBHEHHM
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUH.

24 [TpakTuueckas pabora Ne7. Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI ITO3HAHUS —
«DU3HKO-XUMHUYECKHE CBOICTBA MIpOBEJICHUE, HA0JI0IEHNE U ONTMCAaHNE XUMHUYECKOTO
HEOPTaHUYECKUX BEIICCTBY. HKCIEPUMEHTA (JIEMOHCTPAIIOHHBIE U JTa00paTOpHbIE

OTIBITHI, IPaKTHUEcKue padoThl). [IpencTaBnsTh pe3ynbTaThl
XMMHUYECKOT0 3KCIIEpHMEHTa B (hopMe 3amucu ypaBHEHUN
COOTBETCTBYIOIIMX PEaKLIMii U JeNaTh BBIBOJBI HA X
ocHoBe. CietoBaTh MpaBUiIaM MOJIb30BaHUS XUMUYECKOM
nocyzAou u nabopaTopHsiM o0opyaoBanueM. [IpoBoauts
BBIYHCIICHHS T10 YPABHEHUSM XUMHUYECKUX PEAKIIUU.

25 [IpakTnueckas pabora Neg. XapakTepru30BaTh BIUSHUE HEOPTaHUYECKHUX BEIIECTB HA
Permenue MIPAKTHKO- JKUBbIE OPTraHU3MbI; ONMCHIBATH IPUMEHEHHE B Pa3IMUHbIX
OPUCHTHPOBAaHHBIX  3a/JaHUil  Ha 001aCTSAX MPAKTUYECKOM IS TETFHOCTH YEIIOBEKa.
CBOICTBa, COCTaB, IIONyYeHUE U
0e30MacHoOe HCIOJIb30BaHHE
BaXHEUIIINX HEOPTaHUIECKUX
BEIIECTB B OBITY

26 JlaGopaTopHas paborta Ne3 Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/AbI TO3HAHMS —
«neaTndUKanUsS HEOPraHUICCKHX NpOBe/IeHUE, HAOIIOACHNE U OTIMCAaHNE XUMHUYECKOTO
BEILIECTBY. HKCIIEPUMEHTA (JIEMOHCTPAIIMOHHBIE U Ja00paTOpHbIE

OTIBITHI, TPaKTHYeCKHe padoThl). [IpencTaBiars pe3ynbTaTsl
XMMHYECKOI0 3KCIIepUMEHTa B (hopMe 3amucy ypaBHEHUN
COOTBETCTBYIOIIUX PEAKIUN U JIENIaTh BHIBOJIBI HA X
ocHoBe. CietoBaTh paBUiIaM MOJIb30BaHUS XUMUYECKOM
nocyaoi u 1abopaTopHbsIM 00opyaoBanueM. [IpoBoanuTs
BBIYHCIICHHS 110 YPABHEHUSM XUMUYECKUX PEAKITUH.

27 JlabopaTopHas pabota Ne4. Hcnonp30BaTh €CTECTBEHHO-HAYYHBIC METO/IbI TO3HAHMS —

Pemenue SKCIICPUMCHTAJILHBIX 3aJla4
10 XUMHYECKHM CBOMCTBAM
METAJIJIOB 1 HEMETAJIJIOB, 110

MpOBeJICHUE, HA0IIOICHUE U OMTUCAaHNE XUMHUYECKOTO
IKCIIEPUMEHTA (IEMOHCTPAIIMOHHBIE U JITA0OPATOPHBIC
OTIBITHI, IPaKTHUECKUe paboThl). [IpencTaBisTh pe3ynbTaThl
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pacrno3HaBaHUIO U MOJTYUCHUTO
COG,Z[I/IHGHI/Iﬁ METAIJIOB "
HEMCTAJIJIOB

XMMHYECKOT0 3KCTIEpUMEHTa B (hopMe 3amucu ypaBHEHUN
COOTBETCTBYIOIIMX PEaKIIUii U JeNaTh BBIBOJbI HA X
ocHoBe. CienoBaTh paBuUiIaM MOJIb30BaHUS XUMUYECKOU
nocyzaou u 1abopaTopHsiM o0opyaoBanueM. [IpoBoauts
BBIUMCJIEHMS 110 YPAaBHEHUSIM XUMUYECKUX PEaKIUil.

28 Koumponsnaa paboma 2 PackpbIBaTh CMBICI H3y4aeMbIX MOHATUH (BBLACTATH UX

Cesoticmea Heop2anuyeckux eeujecme XapaKkTepHble IPU3HAKU) U IPUMEHSTH 3TH OHATHUS IpU
ONKCAaHUM U3MEHEHUH BEILECTB, Ui OObSICHEHUS
OTJENBHBIX (DAKTOB U SIBICHHIA.

Pa3nen 3. Teoperuueckne 0CHOBBI

OPraHuYecKoil XuMum

29 [Ipeamer opranM4ecKor XUMHUH PackppiBaTh CMBICI U3y4aeMbIX OHATHH (BBISBISITh UX
Teopust cTpoeHust OpraHMuecKux XapaKTepHble PU3HAKH), YCTAHABIUBATh UX B3aMOCBSI3b.
coequHeHnit A.M. Byrieposa PackpsIBaTh posib OPraHMYECKON XUMHUH B IIPUPOJIE,

XapaKTepu30BaTh €€ 3HAUCHHUE B )KU3HU YEJIOBEKA,
WJUTIOCTPUPOBATH CBSA3b € APYrUMHU Haykamu. [IpumeHsTh
MOJIOKEHUS TEOPUU CTPOEHUSI OpraHMYecKuX BemecTB A. M.
BytnepoBa s 00bsICHEHUS 3aBUCIMOCTH CBOWMCTB BEILIECTB
OT UX COCTaBa U CTPOEHHUSI.

30 [IpencraBienue o kinaccuPpuKauu Hcnonbs30BaTh XUMUYECKYIO CHMBOJIMKY UISI COCTABIICHUS
OpPraHMYECKUX BEILECTB. MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
Homenknarypa opraHnueckux COKpaIEHHOW) GOpMYJT OpraHUUECKUX BEIIECTB.
COEIMHEHUN OnpenensTb BUbl XUMUYECKOM CBA3M (OJUHAPHBIE,

KpaTHBIE) B OPTaHUYECKUX COETMHEHUSIX

31 [IpakTnyeckas paborta Ne9. Hcnonp30BaTh XMMUUYECKYHO CUMBOJIUKY U1l COCTaBJICHHUS

«Homenknatypa OpraHMYECKHUX MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOH,
BEILIECTBY. COKpaIlEHHON) GOpMYJT OPraHUYECKUX BEIECTB.
Omnpenensars BUJIbI XUMUUECKOM CBS3U (OJIMHAPHBIE,
KpaTHBIE) B OPTaHUYECKUX COETMHEHUSAX
32 [TpakTnueckas pabota Nel0. BriBouTh mipocTeiinnyio GopmMyy OpraHu4ecKoro

Pacuersl mpocreiimelt  Gpopmysbl
OpraHuYeCKOn
MOJIEKYJIBI, HCXOJs U3 DJIIEMEHTHOIO

COCAMHCHUS, 3Has 3JIEMEHTHBIN COCTaB B IMMpONCHTAX,
pPaCCUUThIBATE KOJIMYECTBO BEIICCTBA, MOJIAPHYIO MacCy
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cocTaBa

Pa3nen 4. YriieBoaopoabl 10
33 AJKaHBI: COCTaB, CTPOCHHE, 1 PackpbiBaTh CMBICIT M3y4aeMbIX MOHSTUN (BBIABIATH UX
TOMOIOTHYECKHH AL, XapaKkTepHble NPU3HAKH), YCTAHABIMBATh UX B3aUMOCBSI3b,
34 AJIKCHBI 1 HCIIOJIb30BAaTh COOTBETCTBYIOIIME MMOHATUS IPU ONUCAHUU
35 AJIKa/IUCHBI 1 COCTaBa, CTPOEHWsS W  IPEBPAICHUH  OPraHUYECKHX
36 AJKHAHBL. ALleTHIEH 1 COEUHEHUM.
37 Apenbl. Benson u tonyorn. 1 Hcnonb3oBatk XUMHUECKYIO CHUMBOJIUKY TUISL
38 I'enernueckas CBS3b MEXKAY 1 COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM,
YIJIEBOJOPOJAMH, COKpAIEHHON) bopmyn OpraHUYECKHUX BELIECTB.
MPUHAIEKAITUMU K Pa3IUYHbIM VYcraHaBnuBarth MIPUHAJIEKHOCTh BEILECTB K
KJIaCCaM. ONpEEIEHHOMY KJIacCy. YIJIEBOAOPOJOB IIO COCTaBy U
CTPOCHMIO,  Ha3plBaTh  HMX 10  CHUCTEMaTUYECKOH
HOMEHKJIAType;  NPUBOAUTH  TPUBHAJIBHBIE  Ha3BaHMUS
OTJEJbHBIX MPEACTABUTENIECH YriaeBoaopoaoB. Onpenensith
BUJbl XMMHUYECKON CBSA3M B MOJEKYJaX YIJIEBOJOPOJIOB;
XapaKkTepu30BaTh 3aBUCUMOCTh PEAKIIMOHHOM CIIOCOOHOCTH
YIJIEBOJOPOAOB  OT  KPAaTHOCTH  KOBAJEHTHOM  CBS3H.
XapakTepu3oBaTb ~ COCTaB,  CTpPOEHHUE,  INPUMEHEHHUE,
¢du3nyeckre 1 XMMUYECKHE CBOMCTBA, BaKHEHIIINE CTIOCOObI
MOJIyYEHUS] TUITMYHBIX NPEICTaBUTENEH Pa3IMYHbIX KJIacCOB
yIJIeBOAOPOAOB (MeTaHa, »JTaHa, OSTWJIECHA, alleTHIIeHa,
OyTragueHa -1,3, OeH3oua, TOJTYOJIa). BuIIBISTE
TFEHETUYECKYI0  CBSI3b  MEXKAY  yIVIEBOJOPOAAMH U
MOJITBEPKIaTh eé HaJlIn4yue YpaBHEHUSMH
COOTBETCTBYIOIUX XUMHYECKHUX peakuuit c
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL.
39 Hedts n npoxykTh! ee nepepaboTkn 1 XapakTepHu30BaTh HCTOUYHUKH YIIIEBOJOPOIHOTO ChIPbs
40 [TpuponHbIii 1 NOIMyTHEIH HEPTAHOM ra3. | | (HedTb, MPUPOHBII ra3, yrojb), CHOCOObI UX MepepadOTKU
KamenHblIii yrosib v MPOIYKTHI €ro Y MIPaKTUYECKOE TPUMEHEHUE MOIYyYaeMbIX MTPOIYKTOB.
nepepaboTKu
41 JlaboparopHas pabota NoS5 | 1 XapakTepru3oBaTh COCTAB, CTPOCHUE, TPUMEHEHUE,
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«CBOICTBA YIJIEBOJOPOIOBY.

¢u3nveckre 1 XUMHUYECKHE CBOMCTBA, BayKHEHIIINE CITOCOOBI
HOJTYYCHHS THITUYHBIX MIPEACTaBUTEIICH Pa3IMUHBIX KJIACCOB
yIII€BOAOPOAOB (METaHa, ITaHa, STUIICHA, alleTHIICHA,
Oyranuena -1,3, OeH3oJ1a, TOJyoJa).

42 JlaGopaTopHas pabora No6 | 1 Hcnosnb30BaTh XMMUYECKYIO CUMBOJIMKY JJISI COCTaBJICHUS
«MopenupoBaHue  MOJEKyl U MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOIA,
XUMHUUYECKUX MpEeBpaAILICHUI COKpAIIEHHO) (OPMYJT OPTaHHUECKUX BEIICCTB.
YIIIEBOJIOPOIOB. Omnpenenars BUIbI XUMUYECKOH CBSI3U (OJIMHAPHEIE,

KpaTHbIE) B OPraHn4ecKuX coenHeHusAX. CoCcTaBIATh
MOJIETIM MOJIEKYJI OPTaHUYECKUX COCAMHEHUN.
Paznen 5. Kuciaoponoconep:xamue | 14
OpraHnyecKye coeJHHeHUs!

43 OnHOATOMHBIE U MHOTOATOMHBIE 1 PackpeIiBaTh CMBICT N3y4aeMbIX MOHSITHH (BBISBISTH UX
CIUTPTHI XapaKTepHbIC MPU3HAKH ), YCTAaHABIUBATh UX B3aUMOCBS3b,

44 DeHoJIbI 1 UCIOJIb30BaTh COOTBETCTBYIONINE TOHATHS IIPH OMUCAHUU

45 AJpJeruibl ¥ KETOHBI 1 COCTaBa, CTPOEHUS U NIPEBPALICHUN OPraHU4eCKUX

46 OIHOOCHOBHBIE TIPEIEIILHBIE 1 coenuHeHuH. Vcrnonb30BaTh XUMHUUECKYIO CUMBOJIUKY IS
KapOOHOBBIE KUCIIOTHI COCTaBJICHUS] MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,

47 CroxHbIe SQUPHI 1 COKpaIEHHO) hOpMYIT OPraHMUECKUX BEIIECTB.

48 Kupsl 1 YcranaBiuBaTh NPUHAIIECKHOCTD BEIIECTB K

49 YrieBogb!: coctas, kiaccudukarms | 1 ONpeIEIEHHOMY KJIaCCY IO COCTaBY U CTPOEHUIO, Ha3bIBaTh
YIIICBOOB WX TI0 CUCTEMAaTUYeCKOW HOMEHKJIATYpPE; MPUBOIUTH

50 Morocaxapuzbl. [110k03a 1 TPUBHAIIbHBIE HA3BaHUS OTJIEIbHBIX MPEACTaBUTENCH

51 Jliicaxapupl 1 KUCJIOPOJCOAEPKAIIMX COCTUHEHUN. XapaKTEPU30BaTh

52 Tomicaxapust 1 COCTaB, CTPOEHUE, IPUMEHEHHE, (PU3HMUECKUE U XUMUYECKUE

CBOICTBa, BayKHEHNIINE CITOCOOBI OTyUYEHUSI TUITMYHBIX
IIPEICTaBUTENIEH PA3IMUHBIX KJIACCOB
KHCJIOPOACOAEPKAIIUX COETUHEHNH (METaHOoIIa, 3TaHOJa,
riauiepuHa, peHona, popmaibaeruia, aneTaabaeruia,
YKCYCHOM KHCIIOTBI, INTFOKO3BI, CaXapo3bl, Kpaxmaia,
LEJITI0JIO3b); BBISBIISITH TEHETUUECKYIO CBSI3b MEXK/1Y HUMHU
U TIOJITBEPKaTh €€ HaTuue ypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUH C

31



HCTIOJIb30BAHUEM CTPYKTYPHBIX (hopMyi. ONUCHIBATH
COCTaB, XUMUYECKOE CTPOCHHUE U IPUMEHEHUE KUPOB,
XapaKTEPU30BaTh UX 3HAYCHUE IS KUZHEACATECILHOCTH
opranu3moB. OCO3HaBaTh ONACHOCTb BO3JEHCTBUS Ha
JKUBBIC OPraHU3Mbl OIIPEIEICHHBIX OPIraHUYECKUX BEILECTB,
MOSICHATH Ha IPUMEpax CroCOObl yMEHbILICHUSU
IIPEAOTBPALEHUS UX BPEAHOIO BO3ACUCTBUSA HA OpraHU3M
YyeJoBeKa.

53 [paktuueckas padora Nel 1. Hcnonbs30BaTh XUMHUYECKYIO CUMBOJIMKY UISL COCTABIICHUS
Howmenxiatypa MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
KHCIIOPOI0COIEPIKAIITIX COKpani€¢HHoM) (popmMyJT OpraHUYECKUX BEIIECTB.
OpPraHUYeCKUX COCANHEHUN» YcranaBiIMBaTh NPUHAIEKHOCTh BELLIECTB K

OIpe/IeIECHHOMY KJlaccy II0 COCTaBY M CTPOEHHUIO, HAa3bIBaTh
UX [0 CUCTEMATHYECKOW HOMEHKJIAType; MPUBOIUTh
TPUBUAJIbHBIC HA3BAHUS OT/IEJIbHBIX IIPeICTaBUTENEH
KHCJIOPOACOIEPKAIUX COCTUHEHUH.

54 [IpakTuueckas padora Nel2. BbIABIIATH T€HETUYECKYIO CBSI3b MEXKY
CocraBiieHne cXeM peakiuii, KHCJIOPOJICOIEPKALMMYU OPTaHUYECKUMU COSMHEHUSIMU U
XapaKTEepU3YIOIINX XUMUYECKUE MOJATBEPK/1aTh €€ HaJIMUUE YPAaBHEHUSIMU
CBOMCTBA KHCIOPOACOAEPKAILIUX COOTBETCTBYIOLIMX XMMUYECKUX PEaKIHi ¢
COEJIMHEHMI. MCII0JIb30BAHNUEM CTPYKTYPHBIX (OPMYIL.

55 [TpakTuueckas padora Nel3. Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI TO3HAHUS —

Xumuueckue U pu3ndeckue
CBOMCTBA KMCIOPOJOCOAEPKAIIUX
OpPraHUYECKUX COEANHEHUN

IpoBe/IeHUE, HAOII0ACHNE U ONTMCAaHNE XMMUYECKOTO
AKCIIEpUMEHTA (J1aOOpaTOPHBIE OTBITH U MPAKTUYECKUE
pabotsl). CeoBath npaBuiiaM 0e30MacHoOi paboThI B
nabopaToOpUX NIPU UCTIONB30BaHUH XUMHYECKON TIOCYIBI 1
000pyI0BaHUs, a TAKXKe MPpaBUIaM 0OpalleHHs ¢
BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIMSIMUA BBITTOJTHEHHSI
71a00paTOPHBIX OMBITOB M MPAKTUYECKUX pabOT 1o
MOJTYYCHHUIO U M3YUCHUIO OPTaHUIECKUX BEIECTB.
[TpencraBisaTh pe3yabTaThl SKCIEPUMEHTA B JOPME 3aITUCH
YpaBHEHHI COOTBETCTBYIOIINX PEAKIIMN U JIEIaTh BBIBOJIBI
Ha UX ocHOBe. [IpOBOANTE BRIYMCICHUS ISl ONIPEISIICHUS
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MOJICKYJISIPHOM (hOPMYJIIBI OPTaHUYECKOTO BEUIECTBA, 110
YpaBHEHHIO XUMHUECKOW peakinu. CaMOCTOSTEILHO
TUTAHUPOBATh U OCYIIECTBIISATH CBOIO TIO3HABATEIHLHYIO
NeSITeTbHOCTD; MPHHAMATh aKTUBHOE y4acTHE B TPYIIIOBOM
y4eOHOMU JesTEeIbHOCTH

56 [IpakTuyeckas pabota Nel4. Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO bl TO3HAHUS —
N3yuyenue cBOMCTB pacTBOpa MpoBeICHUE, HAOIOIEHUE U OITUCAHUE XUMHYECKOTO
YKCYCHOU KHCJIOTBI AKCIIEpUMEHTa (J1abopaTOpPHBIE OTBITH U MPAKTUYECKUE

pabotsr). CenoBaTh nmpaBuiIaM 0€30MacHON pabOTHI B
1abopaTopuu MpH UCIIOJIb30BAHUN XUMHUECKOH MOCY/IbI U
000py0BaHus, a TAKXKE MTpaBUiIaM 0OpalleHus ¢
BEILECTBAMH B COOTBETCTBUM C MHCTPYKLIMSIMU BBIIIOJHEHUS
71a00PATOPHBIX OMBITOB U MPAKTUYECKUX PadOT 10O
MOJIYYEHUIO U U3YUYEHUIO OPTaHUYECKUX BEIIECTB.
[TpencraBasTh pe3yabTaThl SKCIEPUMEHTA B (JOPME 3aIHUCH
YpaBHEHU COOTBETCTBYIOUIUX PEAKLIMI U J1€J1aTh BHIBObBI
Ha X OCHOBE. AHAJIM3UPOBAaTh CBOMCTBA YKCYCHOM KHCIIOTBI
KaK MpeAcTaBUTENs] KapOOHOBBIX KHCIIOT.
Pasnen 6. A3oTcoaepxaime
OpPraHnM4yecKHe CoeIMHEeHHUs!
57 AMUHBI PackpbIBaTh CMBICIT H3Y4aeMBIX MOHATHH (BBISBIATH UX
58 AMMHOKHUCIIOTHI ¥ O€TTKH XapaKTepHbIC MPU3HAKHU ), YCTAHABIIUBATH UX B3aUMOCBSI3b,

MCII0JIb30BaTh COOTBETCTBYIOIINE TIOHATHS ITPU ONUCAHUH
COCTaBa, CTPOCHUS U MPEBPALLEHUI OPTraHUYECKUX
coeuHeHuN. Mcronb30BaTh XMMUYECKYHO CUMBOJIUKY JJIS
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIEHHON) GOpMyJT OPraHUYECKUX BEIECTB.
OmnpenensTs NpUHAIICKHOCTh BEIIECTB K OMPEIEIIEHHOMY
KJIacCy IO COCTaBYy U CTPOEHMIO, Ha3bIBATh UX I10
CUCTEMaTUYECKON HOMEHKJIaType; IPUBOJAUTH TPUBHAIIbHBIE
Ha3BaHMs OTAEIbHBIX NPEACTaBUTENEH. XapaKTepU30BaTh
COCTaB, CTPOEHUE, IPUMEHEHHE, (PU3HMUECKHUE U XUMUYECKUE
CBOWCTBA, BayKHeMHIIIHe ciocoObl MOJyYeHHs TUITMYHBIX
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MPEACTABUTENEN a30TCOAECPKALIUX COEAUHEHHIN
(MeTmIaMuHa, TIUIUHA, OCTTKOB).

59

[TpakTuyeckas pabora NelS5.
«Du3nyeckne 1 XUMHUUECKHE
CBOWCTBA aMHUHOB »

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METOIbI TO3HAHUS —
MpOBE/ICHUE, HAOTIOACHUE U OTIMCAHNE XHMUYECKOTO
SKCIIEPUMEHTA (J1a0OpaTOPHBIE OIBITH U MPAKTUYCCKUE
pabotsl). CienoBath npaBuiiaM 0€30MacHOM pabOTHI B
nabopaTopuu MPH UCIIOIb30BAHUN XMMHUECKOH MOCY/IbI U
000pyI0BaHUs, a TAKXKE MTPaBUIIaM OOpaICHHS C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMU BBITOJHCHUS
71a00paTOPHBIX OIBITOB M MPAKTHYECKUX PadOT 10
MOJTYYEHHUIO U U3YYCHUIO OPTraHNYECKHUX BEIIECTB.
[TpencraBisaTh pe3ybTaThl SKCIIEPUMEHTA B (hOPME 3aIHUCH
YPaBHEHUI COOTBETCTBYIOIIUX PEAKIIMNA U JETaTh BHIBOIBI
Ha MX OCHOBE. AHAJIM3UPOBATh CBOWCTBA AMUHOB.

60

[TpakTuueckas pabora Nel6.
«/lenarypauus Oenkos. L{BeTHbIE
peakuuu 6emKoB»

M cronp30BaTh €CTECTBCHHO-HAYYHBIC METO/IbI TIO3HAHMS —
MIPOBEJICHUE, HAOJTIOICHUE M OMTUCAaHUE XUMUIECKOTO
IKCIIEPUMEHTA (J1a00PATOPHBIC OMBITHI U MPAKTHUECKHUE
pab6otsl). CienoBath npaBuiiaM 0€30MacHoi padoThI B
nabopaTOpUM MPHU UCTIOIH30BAHUN XUMUYECKOMN TIOCYbI U
00opysoBaHus, a TaKKe MpaBUIaM oOpalleHus ¢
BECIICCTBAMH B COOTBCTCTBHUU C MHCTPYKIUSAMU BBIITOJTHCHUA
71a060paTOPHBIX OMBITOB M MPAKTUYECKUX PabOT Mo
IOJIYYEHUIO U U3YUYEHUIO OPTaHUYECKUX BEILIECTB.
[IpencTaBasTh pe3ynbTaThl SKCIIEPUMEHTA B (popMe 3amucu
ypaBHCHI/H\/JI COOTBCTCTBYIOIINX pCaKHI/Iﬁ U OeJ1aTh BBIBOJbI
Ha X OCHOBE. 3HaTh MEXaHU3M U MIPUUUHBI JeHATYpalluU
OEJIKOB.

Pa3nes 7. Boicokomosieky isipHbie
cOe/IMHEeHM

61

[IpakTnyeckas pabota Nel7.
«CuHre3 BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUIN»

BJ'Ia}IeTI) HN3Yy4aCMbIMU XUMHWYCCKUMU ITOHATUAMMU:
PaCKpBIBATH CMBICIT NU3Yy4aCMbIX MMOHATHH U IMPUMCHSATD OTU
IOHATHSA IMPU OITMCAHUU COCTaBa U CTPOCHUA
BBICOKOMOJICKYJIAPHBIX OPraHUYCCKHUX BCIICCTB, JJIA
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00BsICHEHUS OTIENBHBIX ()aKTOB U sABJICHMIA. Mcronb30BaTh
XUMHUYECKYIO CUMBOJIMKY JUISl COCTABJICHUS CTPYKTYPHBIX
(dbopMyIT BENIECTB U YPAaBHCHUN PEAKIUI MOJIMMEPU3AINN U
noJMKoHAeHcauu. ONKUCbIBATh COCTaB, CTPOCHHUE,
OCHOBHBIC CBOMCTBA Kay4yKOB, HanOoJee
pacupocTpaHEHHBIX BUAOB IJIACTMACC, BOJIOKOH;
MIPUMEHEHUE

62 [IpakTrueckas pabota Nel8. Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/AbI IO3HAHMS —
«AHanus U KJaccu(uKanus IIPOBEJICHHUE, HA0JII0/IEHNE U ONTMCAaHUE XUMUYECKOIO
BBICOKOMOJIEKYJISIPHBIX HKCIEPUMEHTA (JJa0OPAaTOPHBIE OMNBITHI U IPAKTHUECKHUE
COCIIMHEHUI» pabotsl). CnenoBath npaBuiaM 6e30macHON paboThI B

1a0opaTOpUU IPU UCIOJIB30BAaHUM XUMHUYECKON MOCYbI U
000py0BaHus, a TAKKe IIpaBUiIaM oOpallieHus ¢
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIMSIMHU BBIITOJIHEHHS
71a00PATOPHBIX OMBITOB U MPAKTUUYECKUX PadOT 11O
HOJYYEHHUIO U U3YyUYEHUIO OPIaHNYECKHUX BEILECTB.
[TpencraBasTh pe3yabTaThl SKCIEPUMEHTA B (JOPME 3aIUCH
YPaBHEHHH COOTBETCTBYIOIUX PEAKIIUN U JI€JIaTh BHIBOJIbI
Ha UX OCHOBE. [IpoBOINTE BBIUMCIIEHUS ISl ONIPECIICHUS
MOJIEKYJISIPHOM (hOPMYJIIbI OPraHUYECKOr0 BELIECTBA, 110
YPaBHEHHIO XUMUYECKON PEeaKIun

63 Konmponvnaa pabooma 3 PackpbIBaTh CMBICI N3y4aeMbIX MOHATHH (BBLACTATH UX
Cmpyxkmypa u ceoticmea XapaKTepHbIC TPU3HAKN) U TPUMEHSTH STH MTOHATHUS TIPU
Op2aHUYEeCcKUX 6ewecms OINHCAaHUM COCTaBa U CTPOCHUSI OPraHUYECKUX BEIECTB, IS

00BsICHEHUS OTJENbHBIX (DAKTOB U SIBJICHUM
Pa3nea 8. Xumus B ObITy U
NPOU3BOICTBEHHOM 1eSITeIbHOCTH
yegoeka (I13C)

64 [IpaBuiia skosnoruuecku PackpbIBaTh pojib XUMHHU B PEIICHUU SHEPTETUYECKHUX,
1e1ecoo0pa3Horo MoBeJAeHMs B ObITY CBIPBEBBIX U IKOJIOTUYECKUX MPOOJIEM YeIOBEUECTBA,

U TPYZOBOU IEATENBHOCTH OIKCHIBATH OCHOBHbIE HAIPABJICHUS PA3BUTUS XUMUUECKOM

65 Ponb xumun B obecrieueHUN HAyKH U TEXHOJOTHUH. AHAIU3UPOBATh U KPUTUYECKU

CEJILCKOXO03AHCTBEHHOT'O

OLICHUBATh HH(bOpMaL[HIO, CBA3aHHYIO C XUMHWYCCKUMHA
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IIPOU3BOJICTBA

nponeccamMu M X BIIUSAHUCM HA COCTOAHHUC Opr)KaIOH_Ieﬁ

66 [IpencraBnenus 00 o0mux cpenbl. Mcnosb30BaTh NOJIy4eHHBIE 3HAHUS U
HaY4HBIX HPUHIUIAX NpeCTaBICHUA O cepax IessTeNbHOCTH, CBA3aHHBIX C
MPOMBIIIIIEHHOTO MOJTy4eHUs HAyKOW U COBPEMEHHBIMU TEXHOJIOTHSIMH, KaK OCHOBY JUIS
BAKHEUIITUX OpHEHTAINH B CBOEH Oyaymiei mpodeccnoHalbHOM
BEIICCTB JIESITEIIbHOCTH.

67 [IpakTuueckas pabota Nel9. Hcnonb30BaTh NoJIydeHHbBIE 3HAHUS U MPEICTABICHUS O
Pemwenne kelic-3amay 1o Teme cdepax nesITeTbHOCTH, CBI3aHHBIX ¢ HAYKOW U
«XUMHYECKHE BelIeCcTBa B COBPEMEHHBIMH TEXHOJIOTHSIMH, KaK OCHOBY IS
CEJIbCKOM XO35HUCTBEY. OpHEHTAIUH B CBOEH OyayIiel nmpodeccnoHaabHOR

JESITEIIbHOCTH.

68 [IpaxTuueckas padora Ne20. AHaIM3UPOBATH MPOOIEMHYIO CUTYAIIHIO U BEIPAa0OTaTh
«3amura KelicoB MUHU-TPYIIax). peleHue, a Takke paboTarh ¢ HHGOPMAITMOHHBIMU

69 [IpakTnueckas pabota Ne21. HMCTOYHMKAaMHU. B UTOre NpOBOAUTH OLIEHKY NPEUIOKEHHBIX
Pemenne keiic-3amady  mo  Teme aJITOPUTMOB U BBIOUPAIOT JIYUIIUHA B KOHTEKCTE
«VICTOYHHKY SHEPTHMY. MOCTaBJIICHHOW TIPOOIEMBI.

70 [IpakTryeckas pabota Ne22.

«3aruTa KeucoBy.
71 Jlugppepenyuposannsiii 3auem PackpbIBaTh CMBICT U3y4aeMbIX MOHSATUH (BBIACTATH UX
72 Jugppepenyuposannuiii 3auem XapaKTepHbIE MPU3HAKK) U IPUMEHSATH 3TU NOHATUS IIPU

OIMMCAaHUM U3MEHEHUI BCIICCTB, JJIA 0OBSICHEHUS
OTACIBbHBIX (1)aKTOB U SIBIICHUH. HpOBOI{I/ITI) BBIYHCJICHHUA 110
YpaBHCHUAM XUMHWYCCKUX peaKuHﬁ. Pemiate paCUYCTHBIC
3aga4u 110 XUMHH..
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YYEBHO-METOANYECKOE U MATEPHAJIBHO-TEXHUYECKOE
OBECIIEYEHUE YYEBHOM IUCIHUIIIUHBI XUMMSI

TpeboBaHusi K MUHUMAJIBLHOMY MATEPHAJIBLHO-TEXHUYECKOMY 00ecIiedeHH 0

Jlnist peayi3aliu MporpaMMbl AUCIHUILIAHBI JTOJDKHBI OBITH TIPEAYCMOTPEHBI CIICTYIOIIIE
CIeUMANbHbIE TOMEMICHUS: Y4YeOHBIH KaOWHET XUMHMHM WHWIM Y4eOHOH XUMHUYECKOU
J1abopaTopHH.

DddexTuBHOCTh MpenojaBaHus  00IMIE0O0pa30BATEIBHON  TUCIUILTHHBI

«XUMUS» 3aBUCHT OT HAJIU4YUS COOTBETCTBYIOIIETO MAaTePUAIbHO-TEXHUYECKOTO
OCHAIIEeHUs. JTO OOBSICHSIETCS OCOOCHHOCTSMHM JHCHUIUIMHBI, B TIEPBYIO oOuepenb, ¢
IKCICPUMEHTAIBHBIM ~ XapaKTepOM, IIHPOKUM CIHEKTPOM TPUMEHEHHS ¢ TPAKTUYCCKOU
3HaYMMOCTBI0. PexoMeHayemMoe MaTepuallbHO-TEXHUYECKoe obOecreueHne KaOMHeTa XUMHH |
XUMHUYECKON J1a00paToOpuu BKJIIOYACT: CICHUAIM3HPOBAHHYI0O MeOEIh M CHUCTEMbI XPaHCHUS,
TEXHUYECKHE M JJIEKTPOHHBIE CpeACTBAa OOy4YEHHs, JEeMOHCTPAIIMOHHBIE Y4eOHO-HArJIsIIHbIC
mocoOus, JIEMOHCTPAIIMOHHOE O0OpyIOBaHHE M HPHOOPHI, JTa0OPATOPHO-TEXHOIOTHYECKOE
obOopymoBanue, J1a0OpaTOPHYIO XUMHYECKYI0 TIOCyay, Mojeinu (00ObeMHBIE W TUIOCKHUE),
HATYpaJbHbIC O0BEKTHI (KOJUICKIINU, XUMHUYECKHE PEAKTUBBI), 000pYA0BaHUE Ta00PaHTCKOM.

Crnenunanu3npoBaHHas Me0esib U CHCTeMbl XPaHeHUs
1 | Cton nabopaTopHbIil IEMOHCTPAIIMOHHBIH (C 3alIUTHBIM, XUMOCTOWKHM U TEPMOCTONKUM
MMOKPBITHEM, PAKOBHUHOM, IMOJIBOJIKOM U OTBEJIEHUEM BObI, CAHTEXHUKOM,
AJIEKTPUUECKUMHU PO3ETKAMHU, aBTOMATaMH aBapUITHOTO OTKIIFOUEHHUS TOKA)
2 | Croxn nabopaTOpHBIN IEMOHCTPAIMOHHBINA C HAJICTPOUKOH (C 3alIUTHBIM, XUMOCTOMKUM 1
TEPMOCTOMKUM HOKPBITHEM)
3 | Cron yueHn4eckuil 1abopaTOpHbBIN, pEryIupyeMblii IO BHICOTE (C 3aIUTHBIM,
XUMOCTOUKUM M TEPMOCTOMKUM MOKPBITHEM, PAKOBUHOM, OOPTUKOM I10 HAPY>KHOMY
Kparo, M0/IBOIKOM M OTBEICHUEM BOJIbl, U CAHTEXHUKOW)/CTON yUEeHUUECKUH,
peryiupyemslii 1o BeIcOTe (MpUOOpeTaeTCs TOABKO MPH HAJTUYNN CHEIMAILHOTO
71a00paTOPHOT0 OCTPOBHOI'O CTOJIA) (1O KOAUUECMBY 00YUarOUUxcs)
4 | Cryn y4deHHUUECKUH (no Koauvecmasy o0yuaoumuxcs)
Oruerymmurens
6 | Hocka knaccHasi/PenbcoBasi cucTema ¢ KJIacCHON M MHTEPAKTUBHOW JIOCKOU
(mporpammHoOe obecrieueHue, IPOeKTOP, KPEIIEHUS B KOMITJIEKTE )/ HHTepaKTUBHOMN
MaHeJbI0 (MPOrpaMMHOE 00eCTIeYeHNe B KOMILICKTE)
Crou ¢ smuKkaMu Ui XpaHEHUs/TyMOoM (pabouee mecmo npenodasameins)
Kpecno oducnoe (pabouee mecmo npenooasamens)
9 | Jocka npoOkoBasi/Jlocka MarHUTHO-MapKepHast
10 | Cucrema (yCcTpOMCTBO) JJIsl 3aTEMHEHUS] OKOH
11 | HIkad BBHITSHKHOM MaHOPaMHBIN
12 | Hlkad nist xpaHeHUs yueOHbIX TOCOOUI
13 | Antedka yHUBepcaabHAas JJIsl OKa3aHUs IEPBOM METUIIMHCKOM MTOMOITA
TexHu4yeckue cpeacrsa
1 | MHOropyHKIMOHATBHOE YCTPOUCTBO/TIPUHTED
2 | aTepakTUBHBINA IPOrpaMMHO-aNNapaTHbIN KOMITJIEKC MOOMIBHBINA WIIM CTAl[MOHAPHBIN
(mporpammHOe oOecrieueHue, MPoeKTop, KperieHue B KoMiuiekTe )/PenbcoBas cucrema ¢
KJIACCHOW M MHTEPAKTHUBHOM TOCKOH (IMMporpaMMHOE 00ecTiedeHHE, MPOSKTOP, KPEIIeHUE
B KOMIIJICKTE )/ MIHTEPAaKTUBHOW MAHEJIbIO (IPOrpaMMHOE 0OecrieueHIe B KOMILIEKTE)
3 | [lepcoHanbHbII KOMITBIOTED € TepUepUei/HOYTOYK (JIMIIEH3MOHHOE MTPOrPaMMHOE
obecrieyeHre, 00pa3zoBaTeIbHbII KOHTEHT U CUCTEMa 3aIUThI OT BPEIOHOCHOM
nH(popMaluu, IporpaMmMHoe obecrieueHre A udpoBoit 1abopaTopuw, ¢
BO3MO>KHOCTBIO OHJIAITH-0IIPOCA)

(9]
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DJIEKTPOHHbBIE CPeACTBA 00yYeHHUs!

DneKkTpoHHBIE cpeicTBa 00yueHus/THTepakTuBHBIE MocoOus/OHIaliH-KypCHI (710
paszoenam paboueti nPOSpPAMMbl)

I[eMOHCTpaIII/IOHHLIe y‘leﬁHO-HaFJIﬂI[HLIe nocoous

CrnoBapu, CripaBOYHUKHU, SHIUKIIONEAUS (10 XUMUYECKUM HAYKAM)

Kommmiext IIOPTPETOB BCIIMKUX XUMHUKOB

ITocoGus HaFHHHHOﬁ OKCIIO3UIINHN

ESNRUSIE 2 ey

IIepnonnueckas cucrema xumuueckux aemenTos [[.1. Menneneesa

Cneunaan3upoBaHHasi Me0eJb M CHCTEMbI XPaHeHU s I XUMUYeCKoii JJadopaTopun

JIaGopaTopHBbIii OCTPOBHOM CTON (ABYXCTOPOHHUH, C 3aIIUTHBIM, XUMOCTONKUM H
TEPMOCTOMKUM MOKPBITUEM, HAJICTOIBEM, C TTOJICBETKON U SJIEKTPUUECKUMH PO3ETKAMH,
MIOJIBOJIKOM M OTBEICHUEM BOJIbI, U CAHTEXHUKOMN)

Cryn nabopaTOpHBIN, PEryIUPYyEMbIi IO BHICOTE

Cton nabopaTopHbBIN AEMOHCTPALIMOHHBIH (C 3alTUTHBIM, XUMOCTOMKUM M TEPMOCTOMKUM
MMOKPBITHEM, PAKOBUHOM, MOJIBOJIKON U OTBEICHUEM BOJbI, CAHTEXHUKOM,
AIEKTPUICCKUMHU PO3ETKAMH, aBTOMAaTaMH aBapUIHOTO OTKIIFOYCHHS TOKA)

Cton nabopaTopHbBIN AEMOHCTPAIMOHHBIN ¢ HAACTPONKOH (C 3aIIUTHBIM, XUMOCTOMKHUM U
TEPMOCTOUKUM MOKPBITHEM )

(W)

Cron ¢ sAmMKaMu 7151 XpaHeHUs/ TyMOOi

(@)

Kpecno odpucHoe

BN

Oruerymurenb

JleMOHCTpalMOHHOE 000PY10BaHNE U MPUOOPHI /11 KaGUHeTa H JIadopaToOpHu

Becs1 anektponnsie ¢ USB-nepexogHukom

Cronuk MO IbEMHBIN

Hentpudyra neMmoHCcTparimoHHas

[IITaTnB 1EMOHCTPALIMOHHBIN

Anr[apaT IJI IPOBCACHUST XUMHUYCCKUX peaKHI/Iﬁ

Arnmapar Kura

OBINOMETP

lNopenka yHuBepcaibHast

O |[R[ Q|| N[~ [W(—

[Tpubop m1g MTOCTpaliy 3aBUCUMOCTH CKOPOCTH XUMUYECKUX PEAKIUM OT yCIOBHM
OKPY’KaOILEH Cpe/ibl

10 | HaGop st 2eKTpoau3a JeMOHCTPAIIMOHHBIHA

[TpuGop 114 ONBITOB 110 XUMHUU C FINEKTPUUECKUM TOKOM (J1a00paTOPHBbIIN)

12 HpI/I60p JJIL OKUCJICHHA CITUPTA HAJL MCIHBIM KaTAJIN3aTOPOM

13 HpI/I60p JJIA TTOJTYUYCHUS TaJIONI0AJIKAHOB HCMOHCTpaHHOHHLIﬁ

14 | ITpubop AJist MOTyYEHUs] pACTBOPUMBIX BEIIECTB B TBEPJIOM BH/IE

15 | YcranoBka Ju1st QUIBTPOBAHUS MTOJT BAKYYMOM

16 | [Ipubop 11 onpeaeneHus: coctaBa Bo3Iyxa

17 | I'a30aHanu3aToOp KUCIOPOIa U TOKCUYHBIX T'a30B ¢ HU(BPOBON MHIMKAILIUEH MTOKa3aTene

18 | IIpubop A WILTIOCTPALIMY 3aKOHA COXPAaHEHHUS MACChl BEILIECTB

19 | YcranoBka JJI TICPCTOHKU BCHICCTB

20 | bapomeTp-anepoun

Ha60p JJI1 U3YYCHU S BO)IOpOI[HOfI OHCPIrCTUKU

22 | pH-MeTpsI (Oonoanumenvroe sapuamusroe 06opyoosaie)

JlabopaTopHO-TeXHOJI0TrHYecKoe 000pyI0BaHMe I KaOUHeTa 1 J1adopaTopun

[TpuGop 1 NOTyUYEeHUs TATOUI0ATKAHOB U CIIOKHBIX 3(hUPOB 1a00paTOPHBII

Konbonarpesarens

DJIEKTPOIUIUTKA

bans koMOrHMpOBaHHas JabopaTopHas

N B|W|IN| =

Becsl 1 cplllydnx MaTepuaaoB




6 | IIpubop amns moxydeHus ra3oB

7 | CnuproBka naboparopHas

8 | MarnuTHas Memaika

9 | Mukpockon nuuppoBoii C pyKOBOJCTBOM IOJIH30BATEINS U IIOCOOMEM ISl YHAIIUXCS

10 | HaGop st 9uCTKHA ONTUKA

11 | HaGop mocyap! 1j1si peakTUBOB

12 | Habop nocy/sl ¥ mpUHAIEKHOCTEN 11 pabOThl C MaJbIMU KOJIMYECTBAMU BEILIECTB

13 | HaGop npuHauie:KHOCTEN A1 MOHTa)Ka MPOCTEUIITNX MPUOOPOB IO XUMUHU

14 | HaGop mocy/sl ¥ IPpUHAIICKHOCTEH U3 ponuieHa (MUKPOIadopaTopus)
JlaGopaTopHasi XuMHYecKas MOCy/1a ik Ka0uHeTa U JIaGopaTopun

1 | KoMIuiekT ko6 1eMOHCTPAMOHHBIX

2 | Habop nmpoOoK pe3MHOBBIX

3 | Ilepexon CTEKISTHHBII

4 | IIpobupxka Bropia

5 | Ilpobupka nByxKoJjieHHas

6 | CoenuHUTENL CTEKJITHHBIH

7 | 3aKUM BUHTOBOM

8 | 3axum Mopa

9 | lllmanr CMIIMKOHOBBIA

10 | KoMIJIeKT CTeKJIIHHOM Mocy bl Ha HuIH(ax JeMOHCTPALIMOHHBIH

11 | Jo3upyroriee yCTpoMCTBO (MEXaHUUYECKOE)

12 | KommuiekT uznenuit u3 kepamuku, Gapdopa u dasHca

13 | KomruiexT jtoxkek pappopoBbIx

14 | KoMIuIekT MepHBIX K0JIO Majoro oobema

15 | KoMIaekT MepHbIX KO0

16 | KoMniekT MEpHBIX IMJIMHIPOB MIACTUKOBBIX

17 | KomnuiekT MEpHBIX [WIMHAPOB CTEKJISIHHBIX

18 | KOMIIJIEKT BOPOHOK CTEKJISTHHBIX

19 | KoMIuiekT numneTok

20 | KoMIJIeKT cTakaHOB TJIACTUKOBBIX/CTEKIISTHHBIX

21 | KoMIUIeKT cTakaHOB XUMHUYECKHX MEPHBIX

22 | KoMIIeKT CTakaHYMKOB JIJ1s1 B3BELIMBAHUS

23 | KOMIUIEKT CTYNOK ¢ IECTUKaMU

24 | Habop mmarenei

25 | Habop nuHieToB

26 | Habop vamek Iletpu

27 | TpyOxa crexnsHHas

28 | Dkcukarop

29 | Yama kpucTaiin3aiuoHHas

30 | okl TUTeIbLHEBIC

31 | broperka

32 | [Ipobupka

33 | banka nmoj peakTHUBbI MOJUATUIIEHOBAS

34 | banka o/l peakTHBBI CTEKJISTHHAS U3 TEMHOTO CTEKJIa C MPUTEPTOM MPOOKOH

35 | HabGop ckIsTHOK 1711 paCTBOPOB PEAKTHBOB

36 | Ilasouka cTexiastHHAs

37 | IlItaTuB 1iast mpoOUpoK

38 | KoMIuieKT cpeacTB AJi MHAUBUAYAIBHOM 3allUThI

39 | KommuiekT TepMOMETPOB

40 | CymuiibHast MaHelb JUIsl TOCY/IbI




41 | ®unprpoBangbHas Oymara/GuiIbTpel OyMaXKHBIE (QONOIHUMENbHOE BAPUAMUBHOE
0bopydosaHue)
Mopaenu (00beMHBIE U IJIOCKHE), HATYPaJbHbIe 00beKThI (KOJJIEKIIUN, XHMUYeCKUe
peaKkTHBBI) JJisl KAOMHETa U JIa00paToOpuu
KoMmriuiekT Moaeneit KpuCTAIIIMYECKUX PEETOK
Mopaeinb MoJieKyJibl Oenka
Habop myist MoieTupoBaHusi CTPOCHHSI HEOPTAaHMYECKHUX BEIIECTB
Habop my1st MoenupoBaHus CTPOSHHSI OPraHUYEeCKUX BEIIEeCTB
Habop mist MogenmupoBaHust CTPOSHUSI aTOMOB U MOJICKYJT
Habop m1st MoenmupoBaHus SJIEKTPOHHOTO CTPOCHHSI aTOMOB
KommiekT komnekuuit
KOMITIEKT XUMHUYECKIX PEaKTHBOB
O6opynoBanue 1a00paHTCKOI KAOMHETA XUMHUU
Crout ¢ sSmuKamMu 1l XpaHEHUs/ TyMOOi
Kpecno odpucHoe
Crton nabopaTopHbIA MOCUHBIH
CymunpHasi maHenb AJIs OCY/b
Ikad mist xpaHeHUs y4eOHBIX TOCOOHIA
kad ny1st XpaHEeHUs: XUMUYECKUX PEaKTHBOB
HIkad mist xpaHeHUs 1a00paTOPHON MOCYABI/TIPUOOPOB
[Ika¢ BHITSHKHON
JlabopaHTCcKHii CTON
Cryn nabopaTOpHBINA, PEeryIUpPyEeMbIii IO BHICOTE
DNEKTPUUSCKUN aKBAUCTIILISTOD
Hlkad cymmnbHbIHI
Pe3uHoBBIE MEpUaTKn
KomMruiexT epiieii A1 MBIThs 1a00paTOPHOI MOCYIbI
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HNudpopmannonHoe odecrnevyeHune peajsn3anuu NporpaMmmbl

Jis peanu3alvyd OpOrpaMMbl JUCHMIUIMHBI OuMOIMoTeuHbld (oHI oOpa3oBaTenbHON
OpraHu3alMK JI0JDKEH UMETh Me4YaTHble W/WM 3JEKTPOHHbIE YUeOHMKM M pa3paboTaHHbIE B
KOMIUIEKTE € HHUMH YydeOHble mocoOus (MpHU HAIMYUM), JOMYIIEHHbIE K UCTIONIb30BaHUIO IPU
peanmu3anu  00pa30BaTENIBHBIX MPOrpaMM  CpeIHEero MpodeccHoHalIbHOro 00pa30BaHUs,
peanu3yemMbIX Ha 6a3e OCHOBHOTO OOIIEro 00pa3oBaHMs.

[Ipu peanuzanuu OpPOrpaMMbl JTUCHMILIMHBI BO3MOXHO HCIHOJIB30BAHUE AIIEKTPOHHBIX
0o0pa30BaTeNbHbIX PECYPCOB, TOMYUICHHBIX K MCIIOIB30BAHUIO MIPH pealn3aiii o0pa3oBaTebHbBIX
IIpOrpaMm CpEIHETO ob1ero o0pa3oBaHUsI.
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KOHTPOJIb U OIEHKA PE3VYJIBTATOB OCBOEHU:A
OBIIEOBPA30OBATEJBbHOMN JUCIUATIIAHBI

KoHTporms M oIleHKa pe3ynbTaToB OCBOCHHUS 00I1e00pa30BaTeIbHON IUCIUTLIHHEI
pacKphIBAIOTCA 4Yepe3 IUCIHMIUIMHAPHBIE pPe3yJbTaThl, HampaBleHHbIE Ha (OPMHPOBAHUE
o0mux W npo(hecCHOHAIBHBIX KOMIETEHIMH MO pa3lenaM U TeMaM COAEp)KaHusl yd4eOHOro

Marepuana.
Oomas/mpodeccuoHajabHas THn olleHOYHBIX
1 pod Paznen/Tema 5 .
KOMIIETEHIIHS MepONPHUSITHIH
OK 01. Beibupats cioco0bl penieHus Tema 1.1-1.7
3a/1a4 MpoheCCHOHATBHOM CSITEIIBHOCTH Tema 2.1,2.2
MIPUMEHUTEIBHO K Pa3JINYHbIM KOHTEKcTaM | Tema 3.1
TectupoBanue
Tema 4.1 v N
CTHBIH OIPOC
Tema 5.1-5.4 poc
Pemenue pacu€THbIX 3a1a4
Tema 6.1 Hab
a0JIoIeHHE 32 XOJ0M
Tema 7.1 A A
Tema 8.1 BBITIOJIHCHUS TIPAKTUKO- }
OPHUEHTUPOBAHHBIX 3aJaHUHI
OK 02. Mcnionb30BaTh COBPEMEHHbBIE Tema 1.2, 1.4, P p A
[Ipencrasnenue
CpeACTBa MMOUCKA, aHAIM3a U 1.6,1.7
pEe3yJIbTaToOB
MHTEepHpeTanuu HHPOPMaLUH, U Tema 2.1,2.2
MPAKTUYECKUX U
MH(pOPMAIMOHHBIE TEXHOJIOTHH JJIS Tema4.1,4.2
. a00paTOPHBIX paboT
BBINOJIHEHUS 33124 IPO(PECCHOHATBHOM Tema 5.2-5.4
[IpoBeaeHne XUMHUYECKOTO
JIeITETLHOCTH Tema 6.1 KCIICDIMEHTA
Tewa 7.1 BBIHOﬁHeHI/IC
Tema 8.1
KOHTPOJIBHBIX
OK 04. Tema 1.7 P
3 i Tema 2.1, 2.2 pagor 1o
(%Q)GKTHBHO B3aMMOJICHCTBOBAThH U o 4- | ) 4-2 pA3/IeNaM HCITHTLTHHEL
paboTaTh B KOJUIEKTUBE U KOMaHE A, 4 OLEHK? CAMOCTOATEIEHO
Tema 5.2-54 BBIIOJIHEHHBIX 3aJaHuU
Tema 6.1 3amnuTa peneHus Kemuc
Tema 7.1 p o
3a/1a4 (¢ yueToM Oyayiei
Tewa 8.1 npohecCHOHaTBHON
OK 07. ConeiicTBOBaTh COXPaHEHUIO Tema 1.7 P
N NEeSITENIbHOCTH)
OKpY>Karolleu cpenbl, Tema 5.1 N
Brmonaenne 3aganmin
pecypcocOepekeHHIo0, MPUMEHATh 3Hanus | Tema 8.1 M
MIPOMEXYTOYHOM
00 M3MEHEHUH KJIMMAaTa, IPUHIUTIBI
aTTeCTalluU
OepeKIIMBOTO MPOU3BOJICTBA, 3PHEKTUBHO
JICIICTBOBAThH B YPE3BBIYANHBIX CUTYAIUSIX
HKI!
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JIUTEPATYPA
s oOyuaromuxcst
OcHoBHas:

1. O.C. T'abpuensn. Xumus: bazoBeiii ypoBeHb: 10 kmacc: y4eOHHMK /— 7-¢ u3f.,
crepeotur. — M.: llpoda, 2019. — 446, (2) c.: un.
2. O.C. Tabpuensn. Xumus: ba3oBbiii ypoBenb: 10 kmacc: y4eOHMK /— 7-¢ WH3I.,
crepeorurt. — M.: Jlpoda, 2019. — 446, (2) c.: un.
JlonoqHuTeNbHAS:

3. Epoxun IO.M., Kosanesa H.b. Xumms s npodeccwii W CrenuaaIbHOCTEH
TEXHHYECKOTO W eCTECTBCHHO-HAYYHOro MpOQWIeH: YIeOHUK IUIS CTYH. YUIPEKIACHHHA Cpesl.
npod. oopazoBanus. — M., 2014.

4. Epoxun FO.M. Xumus: 3amauv W yhnpaxHeHws: yde0. mocoOue mis CTyI.
yupexeHuit cpes. npod. oopazoBanus. — M., 2014.
5. Epoxun FO.M. COOpHUK TECTOBBIX 3aJlaHUl 10 XUMUU: y4eO. mocodue A CTyn.

yupexeHuit cpes. npod. obpazoBanus. — M., 2014.
Jnst mpenoxaBaresst

1. ®enepanbhblil 3ak0H 0T 29.11.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
®enepanumn».

2. [Tpuxa3 MunucrepctBa obpazoBanus u Hayku P® ot 17.05.2012 Ne 413 «O0
YTBEPXKICHUH (eAepaJbHOIO TOCYAapCTBEHHOrOo 00pa30BaTEeNbHOIO CTaHAAPTa CPEAHEro
(momHOTO) 00I11IETO 00pa30BAHUS Y.

3. [Tpuka3 MunucrepcrBa obpazoBanus u Hayku P® or 29.12.2014 Ne 1645 «O
BHeceHUH u3MeHeHuil B [Ipuka3z MunuctepctBa oOpa3zoBanus U Hayku PD ot 17.05.2012 Ne 413
“O0 yTBepxIeHHM (heepalbHOrO0 roCyIapCTBEHHOIO 00pa30BaTeNbHOTO CTaHIApTa CPEIHEro
(momHOTO) 00ITIETO 00pa30BAHUS Y.

4. [Tucemo /[lemapramMeHTa TOCYJapCTBEHHON MOJUTHKM B cdepe MOATOTOBKH
pabouux kaapoB u IO MunobOpuayku Poccun ot 17.03.2015 Ne 06-259 «Pexomenaaiuu mno
OpraHu3allii  MOJY4YeHHs CpeAHero obmero oOpa3oBaHuss B Ipefenax  OCBOCHHUS
00pa3oBaTeNbHBIX MPOTPAMM CpPeIHEro MpodecCHOHATBLHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO
o0riero o0Opa3oBaHus C y4eToM TpeOoBaHUH (eiepaIbHBIX FOCyIapCTBEHHBIX 00pa30BaTeIbHbIX
CTaHJapTOB M NOJy4yaeMoOW MNpoQeccu WIN CIEUUATbHOCTH CPEIHEro MnpodeccruoHalbHOTO
o0pa3oBaHUM.

5. Epemun, B. B. Meroanueckoe mocobue k yuebnuky B. B. Epemuna, H. E.
Kyspmenko, B. U. Tepenuna u np. «Xumusi. YrinyoneHHslil yposenb». 10 kinacc / B. B. Epemun,
A. A. Ipoznos, U. B. Epemuna, B. 1. Maxonuna, O. 0. Cumonosa, 3. }0. KepumoB. — M. :
Hpoda, 2018. — 339 c. : um.

6. Epemun, B. B. Meroanueckoe mocobue k yuebHuky B. B. Epemuna, H. E.
Kyspmenko, B. U. Tepenuna u np. «Xumus. YrinyoneHHbii ypoBenb». 11 knacc / B. B. Epemun,
A. A. Ipoznos, U. B. Epemuna, B. 1. Maxonuna, O. 0. Cumonoga, 3. }0. KepumoB. — M. :
Hpoda, 2018. — 339 c. : um.

HNuTepHeT-pecypcsl

www.pve.mk.ru(onummnuazna «Ilokopu BopoObeBbI TOPHI»).
www.hemi.wallst.ru(O6pa3oBaTebHBINI cauT TUTSt IIKOJTbHUKOB XUMUSA).
www.alhimikov.net(O0pa3oBaTenbHbBIN CAUT TSI ITKOJIBHUKOB).
www.chem.msu.su(DnekTpoHHass OMOIHOTEeKa 0 XUMUH ).
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http://www.pvg.mk.ru/
http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/

www.enauki.ru(MHTEpHET-U3JaHUE JUIS yuuTenen «EcTtecTBeHHbBIE
www. | september.ru(metoauueckas razera «IlepBoe ceHTAOP»).
www.hvsh.ru(GkypHan «XuMus B IIKOJIEY).

www.hij.ru(kypHan «XuMUS U KU3HBY).

www. chemistry-chemists. com(371€KTpOHHBIN KypHaJI «XUMHUKH U XUMUS»).

HayKH»).
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http://www.enauki.ru/
http://www.1september.ru/
http://www.hvsh.ru/
http://www.hij.ru/

