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Pabouas nmporpamma yueonoi aucrurumabl OJ1.10 Xumust paspaboTaHa Ha OCHOBE:

- depepallbHOTO TOCYAAPCTBEHHOTO OOpPa30BAaTENBHOIO CTaHAApPTa CpenHero OoOIIero
obpazoBanus (pamee ®I'OC COO), yTBep)KASHHOTO MPUKa3oM MHHHCTEpCTBA 00pa3oBaHUS H
Hayku PO ot 17 mas 2012 roga Ne 413 ¢ u3meHeHUs MU U JOTTOTHEHUAMU OT 29 nexabps 2014 r.,
31 nexabps 2015 r., 29 urons 2017 r., 12.08.2022 r. Ilpuka3z Ne732; 18.05.2022 Ne 340 (u3m.
03.07.2024, 27.03.2025).

- @depepalbHOrO0  TrOCYAApCTBEHHOrO  00pa30BaTENbHOIO  CTaHAApTa  CPEIAHEro
npodeccuonanbHoro obpazoBanus (nanee ®I'OC CIIO) mo mpodeccun 08.01.28 Macrep
OTJICJIOYHBIX CTPOUTENbHBIX W JeKopaTHBHBIX pabdoT, IIpuka3z Munmnpoceuienuss Poccuu ot
18.05.2022 N 340 (3apeructpupoano B Muntocte Poccun 10.06.2022 N 68841), (¢ u3m. [Ipukas
Ne464 ot 03.07.2024 1.);

- @enepanbHOi 00pa30BaTENLHON MPOrPaMMBI CpelHero o0Iero oopazoBanus (najiee —
®OII COO), yrBepxaerHoi [Ipukazom muaucTepcTBa nmpocseenus PO ot 18.05.2023 r. Ne 370;

- ®epepanbHOi paboueit mporpammel o yuebnoi aucuurmnae O1.10 Xumus;

- PaGoueit nporpammsl Bociutanus ['BIIOY NO UTTpuC;

- Y4eOHOro miaHa 1o CrenuaibHOCTH;

- ¢ yuetoM [IpumepHoii mporpammsl o0iieo0pazoBarensHoi yueOnoit aucuurinasl O/1.10
Xumus i npodeccuoHanbHbIX oOpa3oBarenbHbIX opranm3anuii (PexomennoBannoit ®I'BOY
JAIIO  Huctutyt pa3Butus npodeccuoHanbHoro obpazoanus» (PI'BOY  «UPIIO»),
yTBEep)KJIeHHOIHA 3aceqannu CoBeTa Mo OLIEHKE COAEP)KaHUS M KayecTBa MPUMEPHBIX pabounx

mporpaMm o011e00pa3oBaTeIbHOrO U coluanbHO-TymMmanuTapHoro nukiioB CII1O, [Iporokon Ne 14
ot 30 HosOpst 2022 1.).

Asnsercss yactbto OIIOII mo mpodeccun 08.01.28 Mactep OTIEIOUHBIX CTPOUTENBHBIX U
JIEKOPaTHUBHBIX PabOT

Pazpabotunk:
MBanosa ['anuna HukomnaeBHa, mpenoiaBaTeslb XMMHUHU BbICIIEH KBaTHM(PHUKAIIMOHHON KaTeropuu

Paccmotpena u onobpena Ha 3aceganuu 1K
[TpoTtokomn Ne 9

oT «26» mas 2025 .
[Ipeacenarens ALK




COJAEP)KAHHUE

MACHOPT ITIPOT'PAMMBbBI YYEBHOU JAUCHHUIIJIAHBI
CTPYKTYPA U COJAEP)KAHUE YUYEGHOM U CIHUILIAHBI

YCJIOBUSI PEAJIMBALMU NPOTPAMMBI
YYEBHON JUCHMUILINHEI

KOHTPOJIb M OLEHKA PE3YJbTATOB
OCBOEHUAYYEBHOM JUCHUILIVHBI



1. MMACIIOPT TIPOT'PAMMBI YYEBHOM JTACIUTLIIAHBI

1.1. Mecto JIMCUMIUIMHBI B  CTPYKTYpe  OCHOBHOW  mnpodgeccHOHAIbHOM’
o0pa3oBaTeIbHON MPOrPaMMBbl

ObmeobOpazoBarenbHas auctuminaa OJ1.10 Xumus usydaercs Ha 0a30BOM ypOBHE B
00111e00pa3oBaTEIbHOM IIUKJIE Y4eOHOTO TJIaHa OCHOBHOM MpodhecCHoHaIbHOM 00pa30BaTEIbHOM
IpOrpaMMbI IOJITOTOBKH KBAIM(UIIMPOBAHHKIX padounx, ciayxamux (OITOIT I[MITKPC) Ha 6a3e
OCHOBHOT0 0011ero oopaszoBanus mo npodeccun 08.01.28 MacTep OTACIOYHBIX CTPOUTEIBHBIX U
JIEKOPaTUBHBIX PA0OT.

Tpynoemkocts auctuumasl O/1.10 Xumus Ha 6a30BOM ypOBHE COCTaBJIsSeT 78 4acoB, U3
KOTOpbIX 74 yaca — 6a30BbIil MOYJIb (6 pa3aenoB) u 4 yaca — npukiIaHod moxynb (1 pasmen),
BKJIFOUAIOLTUH MPAKTUKO-OPUEHTUPOBAHHOE COJIEP KaHNE CIEIIMAIbHOCTH.

[lpuknagHoii MoOAyNb BKIOYaeT OJAWMH pazaen. Pasmen 7 «Xumuss B ObITY U
MIPOU3BOJICTBEHHON JESITENFHOCTH YEIOBEKa) pealln3yeTcsi Ha MaTepuase KeicoB, CBSI3aHHBIX C
IKOJIOTHYECKOW OE30MaCHOCThI0 M OLEHKOW MOCIEACTBHIA OBITOBOH M TPOH3BOJCTBEHHOM
nestenbHocTH st ipodeccuu 08.01.28 MacTep OTIEIOYHBIX CTPOUTENBHBIX U JIEKOPATUBHBIX
pabor.

1.2. I_Ie.]'II/I U IVIAHUPYEMBIC PE3YJIbTATHI 0CBOCHUSA JTUCHHUIIJINHBI

1.2.1. Ileau u 3272494 AUCHUIJIHHBI
dopmMHUpOBaHUE Y CTYIEHTOB MPEACTABICHUS O XUMUYECKON COCTABIIAOLIEH
€CTECTBEHHO- HAYYHON KapTHUHBI MUPA KaK OCHOBBI IPUHATHS PELIEHUN B )KU3HEHHBIX U
IIPOU3BOJCTBEHHBIX CUTyalUsX, OTBETCTBEHHOI'O IIOBEJIEHUS B IPUPOIHOM Cpesie.
3agauu IMCUMIIIMHBI:

1) cdopmupoBaTh TOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKUX TTPOLIECCOB U
ABJICHUM B OKPYXKAWOIIEH Ccpeae, LEeJOCTHOM HaydYHOM KapTUHBI MHpA, B3aUMOCBS3HM H
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BHUTh YMEHHs COCTaBJIATH ()OPMYJIbI HECOPTAaHMYECKUX M OPTaHUYECKUX BEIIECTB,
YPaBHEHMsI XMMHUYECKHX peakIHi, OOBSICHATh MX CMBICI, HHTEPIPETUPOBATh PE3YJIbTATHI
XUMHYECKUXIKCIIEPUMEHTOB,

3) cdopmHpoBaTh HABBIKK MPOBEACHUS MPOCTEHIINX XUMUICCKHX dKCIICPHMEHTATBHBIX
HCCJIEIOBaHMM ¢ COOJII0IEHNEM MTpaBuIl 0€30I1aCHOT0 OOpaIeHMs C BEIIECTBAMHU U JIAOOPATOPHBIM
000pyI0BaHUEM;

4)  pa3BUTh YMEHUS UCIOIH30BATh HHPOPMAILIUIO XUMHUUECKOTO XapaKTepa 13 Pa3IHYHbIX
HCTOYHUKOB;

5) cdopmupoBaTh yYMEHHUS TMPOTHO3UPOBATH IMOCIEACTBUS CBOCH JEATENBHOCTH |
XUMHUYECKHUX IPUPOJIHBIX, OBITOBBIX U ITPOU3BOJICTBEHHBIX MPOLIECCOB;

6) chopMHpOBaTh MOHMMAHUE 3HAYMMOCTH JIOCTHIKEHUH XMMHUYECKOH HayKu U
TEXHOJIOTH JIJIs1 pa3BUTHS COUATILHON M TIPOM3BOJICTBEHHOU cep.



1.2.2. Ilnanupyemblie pe3y/abTaThl 0CBOEHHUsI 001e00pa3oBaTebHON AMCHUILIHHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe

droc Ccoo
Kox n - IInanupyemble pe3yJbTAaThl 0CBOEHUSI JUCIUIITHHBI

HalMeHOBaHHe

q)opanyeMm} O6mme! JducuunauaapHbie’

KOMIIeTeHIHii
OK 01. Beibupats |B yacTH TPyA0BOT0 BOCIIMTAHUS: - BJAJI€Th CUCTEMON XUMHUECKUX 3HAHUH, KOTOPas BKIIOYAET: OCHOBOIOJATAIOILNE MOHITHS
CMOCOOBI pelICHHs |- TOTOBHOCTh K TPYAy, OCO3HAHHE IIEHHOCTH MACTEpPCTBA, | (XMMHYECKHI JIIEMEHT, ATOM, 3JIeKTPOHHAs 000JI0YKa aTOMa, S-, p-, d-3JeKTpOHHBIE OpOUTAIH
3a1a4 Tpynonrooue; aTOMOB, HOH, MOJIEKYJa, BAaJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEHEHb OKUCIICHUS,
Mpo(EeCCHOHANBHO | TOTOBHOCTH K aKTHBHOM JESATEIHHOCTH TEXHOJOTHYCCKON M | XMMUYECKas CBSI3b, MOIb, MOJIPHAs Macca, MOJLIPHBIH OOBEM, YTIEPOIHBIA CKeJeT,

ﬁﬂeﬂTeHBHOCTH COLIMAIIbHOM HAIlpaBJICHHOCTH, CIIOCOOHOCTh WHUIUHUPOBATH,
MNPUMCHHUTCIIBHO K [[INIAHUPOBATh n CaMOCTOATCIIBHO BEBIITIOJIHATH TaKyro
Ppa3IMYHbIM VCATCIIBHOCTD,

KOHTEKCTaM - UHTEpeC K paszau4yHbiM cdepaM npodecCHOHATbHOM
IMesITeIbHOCTH,
OBianenne YHHUBEPCAJIBHBIMHA y4eOHBIMHU

MO3HABATENLHLIMH JeHCTBUSIMMU:

a) 0a30BbI€ JIOTHYECKHE IeHiCTBUS:

- CaMOCTOATENFHO (HOPMYITHPOBATh W aKTyaJIH3HPOBATh
Mpo0JeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIHBATH CYNICCTBEHHBIN MPU3HAK MM OCHOBAaHUS IS
CpaBHEHWUSI, KJIacCU(PUKAIIIH U 0000IICHIS;

- ONpENeIATh IEIH ICATEIbHOCTH, 3a1aBaTh MapaMeTphl U
KPUTEPHUH UX JTOCTHKCHUS;

- BBISIBIISITH ~ 3aKOHOMEPHOCTH WM [POTHBOPEYHS B
[paccMaTpUBAEMBbIX SBICHUSX;

- BHOCHTH KODPEKTHBBI B JEATCIBHOCTb, OICHUBATH
COOTBETCTBHE  PE3yJbTATOB  IIEJSAM, OICHHBATh  PUCKHU
IMOCICACTBHUM ACATCIHHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIUICHHEC TpPU  PEIICHUN
PKU3HCHHBIX MTPOOIIeM

0) 0a30BbIE HCCIIE0BATEIbCKHE AEHCTBUS:

BJIaJICTh HABBIKAMH Y4eOHO-HCCIICIOBATEIBCKON U MPOSKTHON
IMesITeNPHOCTH, HABBIKAMU Pa3pelIeHHs IIPo0IIeM;

- BBISIBIIATH MIPUYNHHO-CJICICTBCHHBIC CBSI3H u
AKTYyaJIM3MPOBATh 3a7ady, BBIIBATATh T'MIIOTE3Y €€ PEIICHUS,

(YHKIMOHANbHAS TPYINa, pPaauKal, H30MEpHs, H30MEPbI, TOMOJOTHIECKUH Psi/I,TOMOJIOTH,
YIJIEBOJOPOABI, KHCIOPOJA- M a30TCOJCpIKAIINEC COEAMHEHUS, OWOIOTHYECKH AaKTHBHBIC
BemiecTBa (YIJIEBOABL, JKHpBI, O€JNKH), MOHOMEp, MOJHMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIAPHBIC COCTUHEHHUS, KPUCTAJUIMYECKas pelIeTKa, TUIBl XHMHYECKUX
peaxiuii (OKUCINTEIbHO-BOCCTAHOBUTEIIBHBIE, 3K30-1U 3HAOTEPMUUECKUE, PEaKIIUHd HOHHOTO
oOMEHa), pacTBOp, OHJEKTPOJIUTHI, HEINEKTPOIHUTHI, 3JIEKTPOIUTUYECKAsl JUCCOLMALUS,
OKHCIIHTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKON PEeaKInu, XUMHYECKOe paBHOBECHE),
TEOPHH U 3aKOHBI (TEOpHs XMMHUYIECKOTO CTpOeHHs opraHndeckux seniects A.M. ByTneposa,
TEOpHs IEKTPOIINTHIECKON UCCOIMAINM, Ieprondeckuii 3akoH [I.11. Menneneesa, 3aKk0oH
COXpaHEHMsI MaccChl), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH S3BIK XUMHH, (DaKTOJIOTHUECKHE
CBEJICHHSI O CBOWCTBAaX, COCTaBE, IOJyYEHHUH M 0E30I1acHOM HCIOJIb30BAaHUM BAXKHEHIINX
HEOPraHUYECKUX M OPTaHNYECKHX BEIIECTB B OBITY M MPAKTHYECKOH JIESTEIEHOCTH YEIIOBEKa,;
- YMETb BBIABJIATH XapaKTepHbIE MPU3HAKK M B3aUMOCBS3b U3yUECHHBIX MOHSITHH, TPUMEHSATH
COOTBETCTBYIOIIME IOHATHS TNPH OIMCAHUHM CTPOCHHS M CBOHCTB HEOPraHHMYECKUX U
OpPraHMYECKUX BEIIECTB U UX MPEBPAILICHUI; BBIBIATH B3aUMOCBSI3b XUMHUYECKUX 3HAHUH C
HOHATHSMHM U IIPECTABICHUAMH JAPYTHX €CTECTBEHHOHAYYHBIX ITPEMETOB,

- YMeTh HCIIONb30BaTh HAUMEHOBAaHMS XMMHUYECKHX COCTUHEHHI MEXIyHapOJHOTO COI03a
TEOPETUYECKON M MPUKIAIHOW XMUMHH W TPHBHAIbHBIC HAa3BaHHWA BAKHEHIINX BEHIECTB
(aTMITeH, anleTHiIeH, TIUIEPHH, (GEeHOI, (opMalbAETH I, YKCyCHas! KUCIIOTa, TIUIINH, YTapHbIA
ra3, yIJIEKHCIIBIA Ta3, aMMHAaK, TalleHas M3BECTb, HETaIleHas M3BECTh, MHUTHEBAs COAA H
JIPYTUX), COCTAaBIATH (OPMYJIBI HEOPTaHWYECKHX W OPTaHMYECKHUX BEUIECTB, YPaBHEHHS
XAMHWYECKUX PEaKIil, OOBSCHATh MX CMBICK; MOJITBEPXAATh XapaKTEPHbIE XUMHUYECKHUE
CBOWCTBA BEIIECTB COOTBETCTBYIOIUMH OKCIHEPUMEHTAMH U 3alUCAIMH ypaBHEHUMH
XUMHYECKHUX PeaKIHii;

- YyMETb YCTaHABIUBATh NPUHAAIECKHOCTb HM3yUYEHHBIX HEOPTaHHMUYECKUX U OPraHUYECKHX
BELIECTB K ONpPENENEHHBIM KJIACCaM UM TPyIIaM COEAMHEHUH, XapaKTepu30BaTh UX COCTAaB U
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HAXOJHWTh  apryMeHThl  JJIs  JOKa3aTelnbCTBa  CBOUX
YTBEPIKICHHH, 32/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHHS;

- aHAIM3MPOBATh TMOJYYCHHBIC B XOJC PCIICHHS 3aTaud
[pe3yJbTAThI, KPUTHYCCKH OICHUBATh WX JOCTOBEPHOCTD,
MPOTHO3MPOBATH N3MCHECHHUE B HOBBIX YCIIOBUSIX;

- yMeTh TMEPCHOCHTh 3HAHHWS B IO3HABATCIILHYIO
MPAaKTUIECKYIO 00JIACTH )KU3HECSITCIBHOCTH;

- yMETh HHTCTPHPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX
o0acTei;

- BBLABUTaTh HOBBIC WJICH, MPEJIAraTh OPUIHHAIBHBIC
MOXOIbI U PELICHUSI;

- CIHOCOOHOCTH HMX WCIIOJB30BAHHA B II03HABATEILHOM
COLMAJILHOM PAKTHKE

u

Ba)KHEHIIME CBOMCTBA; OMPEAETATh BHIBl XHMHUYECKHX CBs3ell (KOBaJeHTHas, HOHHAaf,
METAIMYECKasi,  BOJAOPOXIHAs),  THOBl  KPUCTAJUIMYECKHX  PEIIETOK  BEIIECTB;
KJIacCU(PUIMPOBATh XUMHYECKUE PEaKLIny;

- chopMHpOBATH MPEACTABICHUSA: O XHMHUYECKOH COCTABIIONICH €CTECTBEHHOHAYYHON
KapTHUHBI MUpA, POJIN XUMUH B TTO3HAHNH SBJICHUI NPUPOABL, B JOPMUPOBAHUN MBIIUICHAS U
KyJIBTYpbl JMYHOCTH, €€ (PyHKIMOHAIBbHOH TpaMOTHOCTH, HEOOXOAMMOHN I PELICHUS
MPaKTHYECKHX 3a/1a4 M 3KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/0POBBIO M
TIPUPOJHOI cpere;

- YMEThb NIPOBOIUTH pacdeTsl 10 XUMHYECKUM (OpMyJiaM M YPAaBHCHHSIM XHMHUYECKUX
peaKuHﬁ C HCIIOJIb30BAaHUCM (1)I/I3I/I'~IGCKI/IX BCIIMYMH, XapaKTCPU3YIOMIUX BEHIECTBA C
KOJIMYECTBEHHON CTOPOHBI: MAacChl, 00beMa (HOPMAJIbHBIC YCJIOBHUS) Ta30B, KOJIMYCCTBA
BCIICCTBA, MCIOJIB30BAThb CUCTCMHBIC XUMUYCCKNUEC 3HAHUA IJIA MMPUHATUA peIHeHI/Iﬁ B
KOHKPETHBIX )KH3HCHHBIX CUTYAIMsX, CBA3aHHBIX C BELIECTBAMHU U HX IPUMEHEHHUEM.

OK 02.
Hcnonb30BaTh
COBPEMEHHBIE
cpeJlcTBa MOMCKa,
aHalu3a u
MHTEPIIPETAINH
HHQOPMALIUHU U
UHPOPMAMOHHBIC
TEXHOJIOTHH IS
BBINIOJIHEHUS
3a1a4
npodeccuoHaTbHO
W JeSITEIbHOCTU

B 001acTH IEHHOCTH HAYYHOI'0 MIO3HAHUSA:

- c(OpMHPOBAaHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHSI HayKd M OOILIECTBEHHOU
MPaKTUKY, OCHOBAaHHOTI'O Ha Jianore KyJIBTYD,
CIIOCOOCTBYIOILIETO OCO3HaHMIO CBOETO MecTa B
MOJNKYIbTYPHOM MHPE;

- COBEPLICHCTBOBAHUE SI3bIKOBOM M YUTATEJILCKOU KyJbTYpPbI
KaK CpeJICTBa B3aMMOJCHCTBHA MEXIY JIIOABMU M IMO3HAHUSA
MUpa;

- OCO3HAHUE LEHHOCTH HAyYHOHU AEATEIILHOCTH, TOTOBHOCTH
OCYILECTBIISATh IPOEKTHYIO U HCCIIEJOBATENBCKYIOAEATEIBHOCTH
WHINBUAYAJIBHO U B IPYIIIE;

OBaagenue YHHMBepPCAJIbHbIMHU Y4eOHbIMHU
NMo3HABaTeJbHbIMM e CTBUSIMU:

B) padora ¢ undopmanueii:

- BIAJCTb HaBBIKAMM  MOJNY4YEeHUs HMHQPOPMAIMH U3
VMCTOYHMKOB PAa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBIIATH,
MOWCK, AaHaJIW3, CHCTEMATH3alHil0 W  WHTEPIPETALHNIO

MH(GOpMaLMK Pa3IMIHBIX BUAOB U (OPM IPEICTABICHHUS;

- co3laBaThb TEKCTHl B pa3lIMUHBIX (opmarax ¢ y4yeToM
Ha3zHaueHUs WHGOOpMAIMM W IEJIEBOM ayAWTOPHH, BBIOHpas
ONTUMANBEHYIO (POPMY IPEACTABICHIUS U BU3yaIH3aIINH;

- OIICHMBATh JOCTOBEPHOCTH, JIETUTUMHOCTH MH(OPMAITIH, €€
COOTBETCTBUE IIPABOBBIM M MOPAIbHO-3TUYECKUM

HOpMaM;

- HCIIOJIb30BaTh cpencTaa WH(POPMAIMOHHBIX u

-  yMeThb IUIAHUPOBAaTh W  BBIIOJHATH XHMHYECKHH OSKCIEPUMEHT (IpEBpaIlCHHUS
OpraHMYECKUX BEIECTB IIPHM HArpeBaHMH, IOJNy4YCHHE OSTHICHAa M H3yYeHHE €ro CBOMCTB,
KaueCTBEHHbIEC PEaKIMU Ha alibJIeTUabl, KpaxMmall, YKCYCHYIO KUCIIOTY; IeHaTypalyst OCJIKOB MpH
HarpeBaHWM, LBETHbIC PEaKkUUU OENKOB; MPOBOAWUTH PEAKLHH HOHHOTO OOMEHa, OINpEeeysTh
Cpe/y BOJHBIX PaCTBOPOB, KAUECTBEHHBIC PEAKIMU Ha CyJIb(ar-, KapOOHAT- U XJIOPUA-aHUOHBI,
Ha KaTMOH aMMOHUS, pellaTh »SKCIEpUMEHTaJbHbIE 3ajaud Ho TemaM "Metamnsl" #
"HemeTasuibl") B COOTBETCTBUH C TIPaBHJIAMH TEXHHMKH OE30IIaCHOCTH IIPpU OOpaleHUH C
BEIIECTBAMH U JIaDOpaTOpHBIM OOOPYAOBaHHUEM; NPEICTABIATh PE3YIbTaThl XUMHUYECKOTO
PKCTIeprMeHTa B (popMme 3armicu ypaBHEHHH COOTBETCTBYIOIIMX peakuuil W (GpopMyIHpOBaTh
BEIBOJIBI HA OCHOBE 3THX PE3YJIbTAaTOB;

- YMETh aHAIM3MPOBaTh XUMHYECKYIO MH(OpMaNWio, MOJTyd4aeMyl0 W3 pa3HbIX HMCTOYHHUKOB
(cpenctB MaccoBoii nHpopManny, cetb VIHTEpHET U Apyrue);

- BJIQJICTh OCHOBHBIMM METOJIaMH HAayYHOTO ITO3HAHMS BEIECTB M XMMHUYECKHX SBICHUH
(HaOmroIeHIEe, U3MEPEHHE, SKCIIEPUMEHT, MOJISIUPOBAHHUE);

[YMETh IIPOBOJIUTH PACUEThI 10 XUMUYECKUM (POpMyiaM M ypaBHEHUSIM XUMHUECKUX PEaKIni C
MCTIOb30BaHNEM (DM3WYECKUX BEIWYMH, XapaKTEepU3YIOMIHMX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: Macchl, 00beMa (HOpMaJIbHBIE YCIOBHUS) Ta30B, KOJMYECTBA BEIIECTBA; NCIIOIb30BATH)
CHCTEMHBIE XHMHWYECKHE 3HAHWS M TPHUHATHS pPEIIeHHH B KOHKPETHBIX JKU3HEHHBIX
CUTYyalllsX, CBA3aHHBIX C BEIIECTBAMHU M UX IPUMEHEHUEM




KOMMYHHUKAIIMOHHBIX TEXHOJOTMH B PEIICHUH KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX 1 OPTaHU3AI[MOHHBIX 337124 C COOI0ICHUEM
TpeOOBaHMI SPrOHOMHUKH, TEXHHKH O€30MacHOCTH, T'HTHCHBI,
pecypcocOepexeHns, NMPaBOBBIX M OSTHYECKHX HOPM, HOPM
mH(OpMaLMOHHOH Oe30macHoCTH;

BIIafleTh HABbIKAMH PACIO3HABAHMS M 3alIUThl UH(DOpMALUH,
MHGOPMAITMOHHON 0€30MMaCHOCTH JIMYHOCTH;

OK 04.

D dexTnBHO
B3alMOJIEIICTBOBATh
1 paboTath B
KOJUICKTHBE U
KOMaHJ1e

OBilafiecHne  YHUBEPCAJIBHLIMH  KOMMYHMKATHBHBIMHU
AeiiCTBUAMM:
0) coBMecTHAsI 1eATEJIbHOCTD:
- [NOHMUMATb W HUCIIOJb30BATH MNPEUMYIIECCTBA KOMAHIHOMU U
WMHINBHIYalIbHOM paboThI;
- IIPUHAMATH eI COBMECTHOH NEeATEJIbHOCTH,
OpraHu30BBIBATE M  KOOPAUHHUPOBATb JCHCTBUS IO €€
IMOCTUKEHUIO: COCTABJIATH IIIAH JCHCTBUM, pacupelnessTh
[pOJIM C y4eTOM MHEHHH YYaCTHHUKOB OOCYXJIaTb pe3YJIbTaThl
COBMECTHOI paboThI;
- KOOPAWHHPOBATH U BBHIIOIHATH PaOOTY B yCIOBHUSX PEAIbHOTO,
BUPTYQJILHOTO 1 KOMOMHUPOBaHHOTO B3aHMMOJICHCTBHS;
- OCYHIECTBIIATH MO3MTUBHOE CTPATErMYEeCKOE IMOBEACHUE B
[Pa3IMYHbBIX CUTYaLUsX, IPOSIBISTE TBOPUYECTBO U BOOOPaKEHHUE,
OBITH MHUIINATHBHBIM
Osaanenne YHUBeEPCAJILHBIMH peryIsiTHBHbIMHU
meCTBUSIMHU:
T) NpUHATHE ceds M IPYTUX JIOIel:
- OPUHMMATb MOTHUBBI M apryMEHThbl JpPYIUX JIIOJEH IIpH
AHAITN3e PEe3yIbTAaTOB JIESTEILHOCTH;
- NpU3HaBaTb CBOE MPaBO M TMpaBO [JPYrux JrOAEH Ha
OIIHOKU;
- pa3BHBaTh CIIOCOOHOCTH ITOHUMATh MHP C TO3HIMH JIPYToOroQ

|YCJIOBCKaA,

-YMETh IUTAHUPOBATh U BHINOJIHATh XMMUYECKHH 3KCIIEPUMEHT (TIPEBPAIICHUS OPTaHUIECKUX
BEIECTB NPY HAarpeBaHWM, IOJyYCHHE ITHICHAa M M3YUCHHE €TI0 CBOMCTB, KAUECTBEHHBIC
peaKknuy Ha aNbACTHIBI, KPaXMall, YKCYCHYIO KHCIIOTY; A€HATypanus OEIKOB MpH
HarpeBaHWH, IBETHBIC DPEAKIMH OENKOB; IPOBOAWTH pPEAKIWH HOHHOTO OOMEHa,
OIIPEAENATh Cpelly BOJIHBIX PacCTBOPOB, KaUeCTBEHHBIC peakUuH Ha Cyibdar-, kKapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHUS;, peLIaTh JKCIEpUMEHTAlbHBIE 3aJaud IO TeMaM
"Metamne" u "Hemeranssl") B COOTBETCTBUH C NpaBUIAMHM TE€XHUKU O€30MACHOCTH IpH
00palleHnH ¢ BEIIECTBaMHU U J1aOOPAaTOPHBIM 00OPYIOBAHHEM; NMPEACTABIATH PE3yIbTATHI
XMMHUUYECKOTO SKCIIepHMeHTa B (opMme 3amicu ypaBHEHHH COOTBETCTBYIOIIUX pPEakIud M
(hopMyJIUpOBaTH BHIBOBI HA OCHOBE 3THX PE3yJIbTaTOB




OK 07. B 00:1acTH 3K0JI0rH4eCcKOro BOCIINTAHUS: - chOopMHUPOBATH TMPEICTABICHUS: O XHMHYECKOW COCTABISIONICH €CTeCTBCHHOHAYYHOM
CopneficTBOBaTh - chopMUPOBAHHOCTP IKOJOTHUECKON KyIBTYpPHI, IOHUMAaHUE | KapTHHBI MUPA, POJIM XUMHUH B IO3HAHUH SABJICHUNA PUPOALI, B (GOPMUPOBAHUHN MBIIIICHAS 1
COXPaHEHHIO BIMSHUS  COIMAJIbHO-JKOHOMHUYECKHUX  TIPOLIECCOB  HA | KYJIbTYPHI JIMYHOCTH, ¢€¢ (DYHKIIMOHATHHONH TPaMOTHOCTH, HEOOXOMUMOHN sl pEIICHUS
OKpYyXarolen COCTOSIHWE TIPHPOJHONH ¥ COIHUANBHONW CpeNbl, OCO3HAHHWE | MPAKTHYECKUX 3a/1a4 M HKOJOTHUECKH OOOCHOBAHHOTO OTHOWICHHS K CBOEMY 3I0POBBIO U
cpexpl, TI100aJIBHOTO xapakrepa DKOJOTHYECKUX npoOiieM; | TPUPOAHOM cpene;
pecypcocGepe;KeH IUIAHUPOBAHUE U OCYLIECTBJICHUE HeﬁCTBHﬁ B Opr)Ka}Ollleﬁ - YMETb CO6H}0HaTB TIpaBujia SKOJIOTUIECKHA I_[eJIGCOOGpaSHOFO HOBCIE‘CHI/IH B 6I)ITX nu prﬂOBOﬁ
M0, IPUMEHSATD cpelle Ha OCHOBE 3HAHHMA Leleil ycTOHUMBOro pasurus | ACATENBHOCTH B IENISX COXPAHEHHUS CBOCIO 3710POBbS M OKPYIKAIONIEH NPUPOTHOH Cpe/bl;
3HAHKS 06 YeIOBEUeCTBA:; YHUTBIBATH OTIACHOCTH BO3/IEHCTBHS HA JKUBBIE OPTaHU3MBI OTPE/IETICHHBIX BEIIECTB, TOHMMAs
N N CMBICII OKa3aTeNs NPeAesIbHOM TOMyCTUMON KOHLIEHTpaluu
U3MEHEHUHU AKTUBHOE HENpUATHE JEHCTBUI, MNPUHOCAIIUX  BpeEn
KJIMMarTa, OKpYy>Karouleu cpene;
TIPUHIIAIIBI - YMCHHE POTHO3UPOBATh HEOIArOMPHUATHBIC KOJIOTHICCKUE
OepeKITMBOTO MOCJIEACTBUS MPEANPUHUMAEMBIX AEUCTBUH, IPENOTBpALIaTh
MIPOU3BOJCTBA, ux;
3¢ dexTHBHO - pacllupeHue OmblTa JESITEIBHOCTH  3KOJOTMYECKOU
JIeiCTBOBATh B HaIlpaBJIEHHOCTH;
4pe3BLIYARHBIX OBIIa/ICHIE HAaBBIKAMH y4eOHO-HCCIIEI0BATEIHCKOMN, IPOCKTHOM
CUTYaIHsIX Y COLMAIbHON JESTENIHOCTH;
Monyns 1 I'paxxgaHcko-aTpHoTHYECKOE
[IpakTrueckas peanu3anus UEIU U 3a/1a4 BOCIIUTAHUS Ha Monyns 2 IIpodeccruonanbHO-OprueHTHpYIOIee (pa3sBUTHE Kaphephl)
y4eOHBIX 3aHATHAX OCYIIECTBISIETCS B paMKax Mogayie 3 DKonoruueckoe
CIIEIYIONINX HAMPaBICHUN BOCIIUTATEIBHON PabOTHI Mogayiis 4 CiopTHBHOE U 310pOBbecOeperaroiiee
00pa30BaTEeNBFHOTO YUPESKICHUS Monayns 5 CTyaeHueckoe caMOyInpaBIeHHe
Monaynb 6 KynbTypHO-TBOpUECKOE
Monyns 7 busHec-opueHTHpYyoIIee (MOJIOAEKHOE IPEATIPHHUMATEIHCTBO)

! Yka3bIBalOTCA TMYHOCTHBIE U MeTanpeaMeTHble pesynsTaTsl u3 ®IOC COO (B nocneaneii pegakuuu ot 12.08.2022) B otriaroisHoii Gpopme, hopMupyeMble 0011e06pa30BaTeNbHOM
JUCHUATIIIMHOMN
2 TucuunnuHapHele (IpeMeTHbIE) pe3yIbTaThl YKa3hIBAIOTCSA B COOTBETCTBUH ¢ MX nepeuneM Bo ®I'OC COO (s nocneaueil penakuuu ot 12.08.2022)



2. CTPYKTYPA U COJEP)KAHUE OBIIEOBPA3OBATEJBHOMN JTUCIUIIJINHBI
O4.10 Xumust

2.1 O0beM TUCHUILINHBI U BUABI Y4eOHOI padoThI

2.1 O0beM IUCHUIIMHBI ¥ BUIbI Y4e0HOH padoThI

Bujg yueOHoii padoThI Oo0beMm B
Jacax

O0BbeM 00pa3oBaTeIbHOM NPOrPAMMBI THCHHMILIHHBI 80
OcHOBHOE cojiepKaHue 78
BT. U..

TeopeTndeckoe o0ydeHme 48
MPaKTHYIECKUE 3aHATHSA 9
nabopaTopHbIE 3aHITHS 21
IIpodeccuonanbHO-OPUEHTHPOBAHHOE COIEPKAHME 6

(coaepxaHue NPUKJIATHOTO MOAYJISI)

BT. 4.:
TEOpeTHYECKOe 00yUeHHe 4
IIPAKTUYECKUE 3aHATUSL 2
Il 2

IIpomexyTounas arrectanusi B gpopme
AuddepeHIMPOBAHHOTO 3a4éTa BO 2 cemMecTpe




2.2. TemaTnyeckuii IJIaH U cofepxkanue yueOHoi qrucuunanubl O/1.10 Xummust

DopmupyeMble
HaumeHoBanue Copep:xanue yueOHOTr0 MaTepHaJia, JJa0opaToOpHbIe H NMPAKTHYeCKHe Pad0Thl, CAMOCTONATeIbHAsS padoTa O0Bem OK, IIK,
pa3/esioB U TeM ol0yuamommxcs 4acoB peanmnsyemble
MOAYJIH padouei
NPOrpaMMbl
BOCITUTAHUSA
11 cemectp 78
OBLIAS U HEOPTAHUYECKASI XUMMUS 46
Pa3nen 1. OcHOBBI CTPOEHUSI BellleCTBA 12
Tema 1.1. Copep:xanue yue0HOro MaTepuaia 12
Teopernueckue 1-2 Beenenne. IlopTopenne MKOJIbHOI0 Kypca XUMHH
OCHOBBI XUMHH. Hay4Hble METO/BI IO3HAHUA BELIECTB U XUMUYECKUX SIBIICHUN. POJIb SKCIIEPUMEHTA U TEOPUHU B XUMHUH. 2 OK 01.
MonennpoBaHHEe XUMHYECKIX IPOIIECCOB Monyae1
3-4 Mepunoanueckuii 3akon /I.1. MenaeseeBa.
] Xumudeckuit anmeMeHT. AToM. Snpo aroma, WM30TONBI. DIEKTPOHHAS OO0OJOYKA. DHEPTreTHYCCKHE
YPOBHH, MOJAYPOBHH. ATOMHBIE OpOHTaNH, S-, p-, 0- smeMeHThl. OCOGEHHOCTH paCIpeieeHUs
3JIEKTPOHOB 110 OPOUTAIISAM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOAOB. DINEKTPOHHAS
KOH(UTypaIust aTOMOB. 1
Ilepnomuueckuii 3akoH u [leproandeckas cucrema xumuueckux snemeHToB .M. Menneneesa. CBs3b
MepHoIndecKoro 3akoHa M [lepnogudeckoil cucrembl xummudeckux 3nementos [I.J. Menznerneesa c
COBPEMEHHOH TE€OpHeil CTPOCHHSI aTOMOB
JladopaTopuasi pa6ora Nel «MoaeaupoBanue nocrpoenusi Ilepuoguyeckoii cucreMbl (TadIUIbI) 1
371€MEHTOB)
5-6 Crtpoenne atoma u nepuoandeckuii 3akon /[.. Menneseena.
Ctpoenue siapa aToMa. DJIEKTPOHHOE CTpoeHUe aroma. M3otonsl. PaaroakTHBHEIN pacniaj v sAepHbIC OK 01. OK 02.
peakmy. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX HMH MPOCTHIX Monayasl
U CHOXHBIX BELIECTB [0 IPyINaM U IepuojaM. 3HaueHHe IepUOJHUECKOrO 3aKOHA B Pa3sBUTHU HAyKU.
Otkpsitre [1.1. Menneneessim [lepuoanueckoro 3akona. [leprnoandeckuii 3akoH B popmymuposke .M. 2
Menneneesa. Ilepnogmdeckas TabiuIa XUMUYIECKUX 3JIEMEHTOB — rpaduecKkoe 0ToOpakeHue
MepHOINYECcKOro 3aKkoHa. CTPyKTypa MepHOANYECKON TaOJIUIIbL: Tepro bl (MaJible ¥ OOJIBIINE), TPYIIIIE]
(rmaBHas 1 moboOYHAs).
7-8 KoBajieHTHas1 XMMHYecKas cBs3b. MOHHas XuUMH4ecKas CBS3b 2

ONeKTpooTpUIaTeIbHOCTE. KOBaJIeHTHBIE TONISIpHAs W HEMOJIsIpHAs CBS3W. KpaTHOCTH KOBaJEGHTHOM
cBs31. MOJIEKyIISIpHBIE H aTOMHBIE KPHCTAILTIYECKUE pemeTki. CBOWCTBA BEIIECTB C MOJICKYJIIPHBIMH U
ATOMHBIMH KPUCTAJUIMYECKUMHU pemneTkamu. Kiraccudukamms HMOHOB: 1O COCTaBy, 3HAKy 3apsza,
HAJIMYAIO0 TUAPATHOW 000n0uky. MoHHBIE KpHucTayuHmdeckue pemeTku. CBoiicTBa BEHMIECTB ¢ MOHHBIM
THUTIOM KPUCTAJUTHICCKOHN PEIIETKH.

10




9-10

MeTaniu4deckas cBsi3b. ArperaTHblie COCTOSIHMS BellleCTB U BOIOPOJHAS CBSA3b.

Mertamnnyeckas KpUCTaJUIMYecKas pelleTka M MeTaljipueckas XUMHYecKas cBsi3b. DU3HUECKue CBOWCTBA
MeTaioB. TBepaoe, xKUAKOe U Ta3000pa3HOe COCTOSHUSA BelecTs. Ilepexos BelecTBa U3 OJHOIO arperaTHoro
COCTOsIHUA B Jpyroe. BonopoaHas cBs3b. TUIBI KPUCTAIUIMYECKUX PEMIETOK.

JlaGopaTopHas padota Ne2 MojaespoBaHue pa3THYHbIX TUIOB KPUCTA/UNIMYECKUX PEIIETOK M ONUCAHUE
HX CBOHCTB.

11-12 JucnepcHbie CHCTEMBI.
[TonsTHe o aucmepcHol cucteme. [lucnepcHas ¢as3a W AUCIEpPCHOHHAs cpena. KinaccudukarusauciepcHbIx
cucteM. [IoHATHE O KOJUIOMAHBIX CUCTEMaX. 3HAYEHUE AUCIEPCHBIX CHCTEM.
JlabopaTopHasi padota Ne3 «IIpuroroBjienue cycneH3uu KapooHaTa Kajabliis B BoJe.
JlabopaTopHasi paGora Ned «IlosrydyeHue 3MyJabCHM MOTOPHOro Macja. O3HakomiieHHe €O
CBOCTBAMM IMCIIEPCHBIX CHCTEM.

Pa3nen 2. PacTtBopsl

Tema 1.2.

Bonaa.
PactBopsbl.
DJIeKTPOJIUTHYE
cKast
JAUCCOLUALIHS.

Coaep:xanue y4eOHOro MaTepuajia

13-14

Boaa. PacTtBopbl. PacTBopenue.

PactBopenne kak Gpu3nko-xuMuuecknii mporecc. PactBopsl. CriocoObl MPUTOTOBJIEHHS PaCTBOPOB.
PactBopumocts. Bona kak pactBopurens. PactBopumocts BemiectB. HachleHHbIE, HEHACHIIIEHHBIE,
MIePECHIIIEHHBIE PACTBOPHI. 3aBHCHMOCTh PAaCTBOPUMOCTH Ta30B, KUIAKOCTEH M TBEPIBIX BEUIECTB OT
Pa3nuYHbIX (PAKTOPOB.

15-16

MaccoBast most PAaCTBOPEHHOI'0 BeieCTBA.

Pacuéter mo YpPaBHCHUAM XUMHUYCCKUX pealcunﬁ, B TOM 4YHCJIC TCPMOXHUMHYCCKUC paC‘IéTLI, paC‘IéTH C
HCIIOJIB30BAHUEM IIOHATHA «MacCoBas AO0JIA BCHICCTBa». MaccoBas JA0JI1 paCTBOPEHHOI'O BCIICCTBA. CMEBICT
noxkasareyst MpeaAcIbHO Z[OHYCTHMOﬁ KOHICHTpAalMh W €ro HCHOJIb30BAaHUC B OLCHKE JKOJIOTHUECKON
0e30IMaCHOCTH. HpaBI/ma 9KOJOIMYE€CKHU uenecoo6pa3H0r0 IOBCACHUA B 6I>ITy n pr,I[OBOﬁ JCATCIIBHOCTH B
HCJIIX COXpaHCHHA CBOCTO 310POBbA U Opr)KaIOIIICﬁ HpI/IpO,HHOﬁ Cpeabl; OMMaCHOCTb BO3,HCI710TBI/I$I Ha JXHUBBIC
OpraHM3Mbl OIIPEACIICHHBIX BEHICCTB. Pemenne IMPAaKTUKO- OPUECHTUPOBAHHBIX PACUCTHBIX 3aJJaHuil  Ha
PacTBOPEI, UCIIOJB3YEMBIC B OBITOBOI U HpOHBBOHCTBeHHOﬁ JACATCIBbHOCTH YCJIOBCKA

IIpakTnyeckas padora. Nel «IIpuroroBieHue pacTBopa 3a1aHHON KOHIEHTPALIUW.

17-18

BHBKTPOH“TH‘ICCKaﬂ AUccounmanus

3H€KTpOJ’II/ITBI u HCBJ’IGKTpOHPITI)IgHeKTpOHI/ITI/I‘IeCKaﬂ JUucconuanuAi. MexaHu3MBI 3HeKTp0HPITH‘IeCKOI>'I
aucconuanu - Jjid BEHICCTB € PA3JIMYHBIMHU  TUIIAMU XHMHYECKOH  CBSI3H. FH}IpaTI/IpOBaHHBIe "
HECTUAPATUPOBAHHBIC MOHEI. CreleHb SHGKTPOHPITI/I‘leCKOﬁ JUCCOLMAlINH. CunbHble U cl1a0bIe OJICKTPOJIHUTHI.
KI/ICHOTLI, OCHOBAHUS U COJIM KAaK DJICKTPOJIMTHI.

IMpakTuyeckasi padora Ne2 «PacTBopbl. DIeKTPOJUTHYECKAS THCCONMAIUS.

OK 01; OK 02; OK
04
Monayasb 2

Paszgen 3.

CTpOCHPIe M CBoiicTBa HEOPraHu4YeCKUX BEIeCcTB

Coaep:xaHue y4eOHOTro MaTepuaja
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Tema 1.3.
Knaccudukauus
HEOPraHn4ecKux
CcOoeTMHEHM .

19-20

Oxcuabl 1 uX cBoiictBa. OcCHOBaHHS M UX CBOICTBA.

Coneobpasyromue u HecosneoOpasyromme Okcuabl. OCHOBHBIC, aM(OTCPHBIE W KHUCIOTHBIC OKCHJIBL.
3aBHCHUMOCTh XapaKTepa OKCHIA OT CTCICHH OKHCICHHS 00pa3yIoIero ero Meramia. XUMHUYCCKHE CBOWCTBA
okcuoB. [Tonydyenne okcumaoB. OCHOBAaHUS KaK 3JCKTPOJHUTHI, X KIaCCUDUKAIKS MO PA3IMYHBIM MPU3HAKAM.
XUMHUYECKHE CBOMCTBA OCHOBAHMI B CBETE TEOPUU DIEKTPOIUTHUECKON AUCCOIMAIINH.

JlaGopaTtopunass padora NeS «McnbITaHHe pacTBOpPOB Miejiovyedl uHAMKaTopamu. B3aumopeiictBue
meJsio4ei ¢ coyisimu. Paszio:keHue HepacTBOPUMBIX OCHOBAHHMII».

21-22

Kuciots! 1 ux cpoiictea. Cosin M MX CBOiicTBa.

KuCnoThl Kak 3J€KTPOJIUTHI, UX KiIacCHU(UKAIMS O Pa3IMYHBIM pH3HAKaM. X MUYECKUE CBOWCTBA KHCIIOT B
CBETE TEOPHUU DJIEKTPOJIUTHYECKOH nuccoruanud. OCOOEHHOCTH B3aMMOACHCTBHUS KOHIIEHTPHUPOBAHHOM
CEepHOI1 M a30THOM KUCIOT ¢ MeTaiuiaMi. OCHOBHBIE CIIOCOOBI MOJy4eHUsI KUCIOTHI. CONM KaK 3JIEKTPOJIUTEHL.
Conu cpenHue, KUCIIbIe M OCHOBHBIE. XHMHUYECKH CBOWCTBa COJieH B CBETE TEOPHUHU 3IEKTPOIUTUUECKOI
quccorpanuu. CrnocoObl mostydeHust cojieid. VcnbplTaHWe pacTBOPOB KHCIIOT MHAMKaTOpamu. lcmbiTaHue
pPAacTBOPOB LIENOYEH HHIUKATOPAMH.

JladopaTopHasi padoTa Ne6 «McnbITaHHE PACTBOPOB KUCJIOT MHANKATOPpaMu. B3aumoneiicTBue KucJor ¢
MeTaLJIaMH, ¢ OKCHIAMHU MeTAJJIOB, C 0OCHOBAHUSIMHU. € COJISIMUY.

23-24

I'uapoaus conei.
TI'uaponus coneil pa3nMyHOro TUIA

JlabopaTopHasi padora Ne 7 «B3aumopeiicTBue coJieil ¢ Metaniaamu. BzanmopeiicrBue coJiei apyrc
apyrom. I'mapoJiu3 coJsieii pa3jJM4yHOro THIIAY.

25-26

I'eneTnyeckas cBsi3b MEKAY KJIaCCaMH HEOPraHUYECKHUX COeTMHEHHH.

HpaKTl/I‘leCKaﬂ paGOTa Ne3 «I'eneTnueckas CBSI3b MEKAY KJIIaCCaMi HEOPraHUu4eCKUX B ECTB)».

OK 01; OK 02
Monyas 2

Paszgen 4.

Kunernyeckune u TepMOANHAMIYeCKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XMMHUYECKHUX PeaKIHii

Tema 1.4.
XuMHu4YecKne
peakuuu

Coaep:xanue y4eOHOro MaTepuasia

27-28

Kaaccuduxauusa XuMu4ecKUX peakuuii.

Peaknimu coennHeHMsA, pas3NoKeHHdA, 3amemieHus, oOmeHa. Kartammtmueckme peaxmun. OOpatumbie U
HeoOpaTHMbIe peakiuu. ['OMOTreHHbIE M TI'€TepOreHHbIE pEeaknnH. DK30TEPMHUYECKHE W HHIOTEPMUYECKHE
peakmmu. TemroBod 3pdexT xuMuaecknx peakuuid. TepMoXuMHUYecKne YpaBHEHH

IIpakTnyeckast pabora Ne4 «PemeHue 3kcnepuMeHTAJIbHBIX 3224 110 TeMe KHCJI0ThD».

29-30

CKOPOCTL XHUMHUYICCKUX peakunifl. Ilonstue o CKOPOCTH XHUMHYCCKUX peaKHHﬁ. 3aBI/ICI/IMOCTBCKOpOCTI/I
XUMHYCCKUX peaKL[I/Iﬁ OT PA3JINYHBIX Q)aKTOpOBZ MNpUupoJabl pearupyrommx BCUIECTB, UXKOHLCHTPAIIUU,
TEMIIEPATYPBI, TOBEPXHOCTU COMPUKOCHOBCHUA U MCIIOJIB30BAHUA KaTAJIN3aTOPOB

JlaGopaTopHasi padota Ne8 «Peakuus 3aMenieHusi MeH KeJie30M B PACTBOpPe MeIHOI0 KyNopoca.
3aBHCHMOCTb CKOPOCTH PeaKIIUH B3aMMO/IeiiCTBUSA COJISIHOW KUCJIOTHI ¢ METALJIAMH OT MPHUPOIbI,
KOHLEHTPAIMH BelleCcTB U 0T TeMIepaTypb»

OK 01; OK 04
Monyasn 2
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31-32

O0paTuMoCTh XUMHYECKHX PeaKIHii.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT pa3in4HbIX (akropoB. OOpaTHMbIC peakmuud. XUMHUYCCKOES
paBHoBecue. DakTopbl, BIUSIONIME Ha COCTOSIHME XuMHuYeckoro paBHoBecus. [lpunnun Jle Ilatense.
OO0paTtuMbIe U HEOOpaTUMBIC peakii. XMMUYECKOS PABHOBECHE U CIIOCOOBI €r0 CMEIICHHUS.

JladopaTopHasi pabora Ne9 «XumMuyeckoe paBHOBeCcHe M €ro cMelleHHue».

33-34

OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE peaKkuuu.
PeaKL[I/II/I, nAymunue ¢ N'SMCHCHUCM CTCIICHU OKMCJICHHUS.

JladopaTopHasi padora Nel0 «Peakuum, uayuue ¢ o0pazoBaHueM 0CajaKa, ra3a wiu Boiabl.Peakuum B
PAcTBOPAX JIEKTPOJTUTAX).

Heopranunue

CKasl XUMHUHA

12

Pa3nen 5. Meraiibl 1 HEMETAJLIbI

Tema 2.5.

Coaep:xanue y4eOHOro MaTepuasa

12

MeTasibl 1
HEMEeTAJIbI

35-36

Mertaniabl. Of1ue U XUMHUYEeCKHe CBOMCTBA MeTa/1J1I0B. Clioco0bI MOJIyYeHHsI MeTaJIOB.

XUMUYECKUE CBOMCTBA METAIIOB. DIIEKTPOXUMHUYECKHUM PsiJl HAMIPSHKSHUH METaJIOB. MeTaioTepMus.
O0uue criocoOb! noiyueHus MetawioB. [lonsTue o Metamnypruu. [Tupomeramtyprus, THIpOMETaUTyprist U
anekTpomeTautyprusa. OcoOEHHOCTH CTPOECHHUS aTOMOBH KpHUCTA/UIOB. PU3NUecKne CBOWCTBA METAJUIOB.
Krnaccudukaiys MeTamioB 1o pazindyHbIM IIPH3HAKAM.

37-38

DJIeKTPOJIM3 PaCIJIaBOB H PACTBOPOB 3JIeKTPOJHTOB. 3aKOHBI 3JeKTposn3a. IIpon3BoacTBoanioMuHNA.
Xumus 1 npou3BoAcTBO. [Ipon3BoacTBO amoMuHust. OXpaHa OKpYy>KaroIIen cpeabl

IMpakTunyeckas padora Ne5 «PacuérHble 3a1auu «JIEKTPOJIU3 PACTBOPOB U PACIJIaBOB
3JIeKTPOJUTOB». PacyéThl Macchl BelecTBa Wi 00bEMa Ta30B MO0 U3BECTHOMY KOJIMUECTBYBEIIECTBA, Macce
wi 00bEMY OIHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, PACUEThl MAacCCh

(00BéMa, KoIM4ecTBa BEIIECTBA) IIPOIYKTOB PEAKITUH, €CITH OJTHO U3 BEIIECTB UMEET MPIMECH.

39-40

CmiaBbl MeTa/uioB. Kese3o. UyryH u crajb.
CrnaBel MeTANIIOB: Y€pHBIE U 1IBeTHBIE. UépHas metamuryprus. [IpuMeHeHre 1 CBOMCTBA CILUIABOB.
JladopaTopnasi pabora Nell «Pacno3HaBaHue py/[ :Kejie3ay.

JlabopatopHasi pagora Nel2 «3akanka u oTnyck craju. O3HaKoMJIeHHEe €O CTPYKTYPaMUCEPOro U
0eJI0oro 4yryHa.

41-42

IIpakTuko-opueHTHPOBaHHOe 3aHsATHe. Koppo3ns MeTa/sioB. DIeKTPOXHUMHUYECKUH PSS aKTHBHOCTH
MeTaJJIoB.

Koppo3us merannoB: Xxumuyeckass U 3JIEKTPOXUMHUUYECKass. 3aBHUCUMOCTb CKOPOCTH KOPPO3UU OT YCIOBHI
okpy»aromiel cpenbl. Kitaccngukanus Koppo3uu MeTauIoB 0 pa3iMyHbIM Ipu3HakaM. CriocoObl 3aIinThI
METAJUIOB OT KOPPO3WH Ha /1.

OK 01; OK 02; OK
04; OK 07
Monyas 2
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43-44

Hemertamibl. Oco0€eHHOCTH CTPOEHUSI ATOMOB, CBOICTBA H PUMeHEeHHEe HEMETAJLIOB.

Hewmetannel. [lonoxenne HemeramioB B Ilepuonnueckoi cucreme xumudeckux anemeHTon JI.M.
MenzeneeBa 1 0COOEHHOCTH CTpOeHHs aTOMOB. Du3nueckue CBONCTBa

HEMETaJIOB. AJIJIOTPOIHS HEMETAILIOB (Ha puMepe KUcIopoa, cepbl, hocdopa u yriaepoaa). XuMHISCKUE
CBOMCTBA BKHCHIIIMX HEMETAJUIOB (TAaJIOTEHOB, CEphI, a30Ta, Gocdopa, yriepoaa UKPEMHHUS ) H UX
COEMHEHHH (OKCUI0B, KHCIOPOACOAEPKAIIUX KUCIIOT, BOJOPOIAHBIX coennHeHuH ). [IpiMeHeHre BaxKHEHIINX
HEMETAJIJIOB M X COCTMHCHUN.

IpakTnueckas padora Ne6 «IlosyyeHue, coOMpaHue U pacio3HaBaHHeE Ia30B».

45-46

KoutpouabHas padora Nel no paznesiam «Heopranudeckoii u o0meii xumum»
O00011IcHNE ¥ TIOBTOPCHUE MaTepHuaa pas3zeia «MeTauibl i HeMETaJUIby.

JladopatopHasi padora Nel3 «Pemienne skciepuMeHTAJBHBIX 32129,

OPI'AHUYECKASA XUMUS

Pa3gen 6. CTpoeHue u CBOIICTBA OPraHUYeCKHX BEIIECTB

Tema 6.1.
Teopernueckue
OCHOBBI
OpPraHN4ecKoi
XHUMUH.

Coaep:xanue y4eOHOro MaTepuajia

47-48

IIpeameT oprannyeckoii XuMum.

[Ipeamer opraHuyeckoit XMMUHU: €€ BOBHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B MOJIYYEHUH HOBBIX BEILECTB U
MatepuanoB. [IpupojHble, HCKYCCTBEHHBIE M CHHTETUYECKHE OpraHuyeckue BemiecTBa. CpaBHEHHE
OpraHuYecKuX BEILIECTB C HeopraHuueckumMu. HayuHble MEeTOIbI TO3HAHUS BEILIECTB U XUMHUECKUX SBJIICHUM.
Ponp skcnepumenTa U Teopuu B XUMUU. BalleHTHOCTh. XMMHYECKOE CTPOCHHE KaK MOPSAOK COECTUHEHHUS
aTOMOB B MOJIEKYJIbI 10 BAJICHTHOCTH.

JlabopaTopHas padora Nel4 «A3roroBjieHne Mo/ieJieil MOJIeKYJl OPraHuYeCKUX BellecTBY.

49-50

Teopusi cTpoeHusi opraHuveckux coeaumHenuii A.M. BbyrtuaepoBa. Kaaccuduxanmss opraHuveckux
BeLeCTB M XUMUYECKUX PeaKuMii B OpraHM4ecKoil XMMHUM.

[IpencraBnenne o kinaccuUKaMK OpPraHUMYECKHMX BemlecTB. HoMeHKIaTypa OpraHMYeCKHX COEJAWHEHUH
(cucremarnueckast) ¥ TpUBUAJIbHBIE Ha3BaHUS BAKHEHIIINX MPEJICTaBUTENIEH KIIACCOB OPraHUYECKHX BEIECTB.
OKCIIepUMEHTAJIbHBIE METOJIBl H3YYEHHUS BEIIECTB M WX IPEBpAIICHHI: O3HAKOMIEHHE ¢ oOpa3maMu
OpPraHMYECKHX BEIIECTB W MaTepHaliaMd Ha WX OCHOBE, MOJCIHPOBAHHE MOJIEKYJl OPTaHWYECKHX BEIICCTB,
HaOJIOIEHNEe W ONMCAaHHE IEMOHCTPAIMOHHBIX ONBITOB IO TNPEBPAIICHHI0 OPTraHWYECKHX BEIIECTB IIPH
HarpeBaHuu (MaBiieHHe, oOyriauBanue U ropeHue). OCHOBHBIE IMONOKEHUSATEOPHH XUMHYECKOTO CTPOCHHUS.
M3omepus u m3oMepsl. XUMH4YecKHe (OPMYIBI U MOAETH MOJIEKYJ B OPraHMYECKOH XUMHH. XHMUYECKHE
peaxknuy B OpraHndeckoi xuMuu. Kinaccudpukaiys BEmecTB M0 CTPOSHUIO YTIIEPOTHOTO CKENIeTa U HAJTHIUIO
¢yHKIIMOHANBHBIX TpyNIL ['omooru 1 romonorus. Hauananomenknatypsl |UPAC. Peakium npucoeanHeHus
(TuapupoBaHus, raJloreHUpPOBAHUS,

THJpOTaJlOreHUPOBaHMs, TUapaTanun). Peakiun oTuieruieHus  (JeruIpupoBaHus, 1eruApOraJoreHupOBaHus,
jerunpatanun). Peakunu 3amenienusi. Peakunu n3oMepusanmu.

OK 02; OK 04;
Moayas 1

Tema 6.2.

Coaep:xaHue y4eOHOro MaTepuaja

10
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Yraesoaopoast u | 51-52 Aunxanbl. 30Mepnsi, HOMEHKJIATYPA, CBOICTBA, IPUMEHEHHE. OK 04; OK 07
HX AJKaHBI: TOMOJIOTHYECKHH s, ©U30MEPUs 1 HOMEHKJIATypa aJIKaHOB. XMMHYECKHE CBOMCTBA alTKaHOB (MeTaHa, 1 Moayas 2

TIPUPOAHBIE 9TaHa): TOPEHHUE, 3aMelIeHUE, Pa3IoKeHNe, NeruapupoBanue. [IpiMeHeHre alkaHOB Ha OCHOBE CBOMCTB.

HCTOYHUKH

IIpakTuyeckas padora Ne7 «OnpenejieHHe KAa4eCTBEHHOT0 aHAJIW3a OPraHUYECKHUX COeTMHEHMU . 1
53-54 AnkeHbl. JlueHbI.

OTHIIEH, eTo MOoydeHue (IeTHAPUPOBAHIEM 3TaHa, JETOJUMEpH3aIieil ToMn TUIeHa). [ 'oMoorndeckuii psiz,
M30MepHsi, HOMEHKJIATypa AalKeHOB. XWMHYECKHE CBOICTBa 3THJICHA: TOpEHHE, KaueCTBEHHBIC PpEaKINy]
(obecuBeunBaHue OpOMHOW BOJBI M pacTBOpa IE€pPMaHraHaTa Kauus), THUApaTalus, MOJMMEPHU3alHs.
[Ipumenenne >THIEHA Ha OCHOBE CBOICTB. [loHATHE O MHMEHAX KaK YTIIICBOAOPOJax C ABYMS ABOMHBIMH CBSI3SIMH. 1
ComnpspKeHHBIE AMCHBL. XUMHYECKHE CBOiicTBa OyTaaneHa-1,3 u n3onpeHa: obecnBedrBaHIE OPOMHOM BOJBI U
noJiuMepu3anys B Kaydykd. HaTypalbHbII U CUHTETUYECKHE KayyykH. Pe3una.

AJIKMHBI. ApeHbI.

AnerwieH. XUMHYECKHE CBOMCTBA alleTHJICHA: FOPEHHE, 00ecIBEUNBAaHNE OPOMHOW BOMBI, MPHCOCANHEHUE
XJIOPOBOJOpO/a M ruapatanus. [IpuMeHeHne aneTnineHa Ha OCHOBE CBOMCTB. MeXKiaccoBas M30MEPHS C
AIKAITCHAMH.

Benzon. Xumudeckne coiicTBa OeH30ja: TOpPEHHE, PEAKIMH 3aMEIIeHNs (TaJIoTeHUPOBaHNEe, HUTPOBAHNUE).
[IpumeneHne O6eH3051a HA OCHOBE CBOMCTB.

JlaGopaTtopHasa pabora Nel5 «O3HakoMileHHe ¢ KOJUIeKIUeHd KaydykoB W oOpa3umamMu M3Jeauil u3 1
Pe3MHBI».

55-56 IIpuponnvie uctounuku yriesoaopoaos. Hedrs. CoctaB u mepepadoTka HedTH.

[pupoaHslii ra3: cocTas, NpEMeHeHUe B KadecTBe ToumBa. Hedgre. Coctas u nepepadbotka Hedru. [leperonka
HepTH. Hedremponykrel. KoHTponmbHBIE TecToBBIe 3agaHus 1o Teme: «IIpHpoIHBIE HCTOYHHKH
YIJIEBOAOPOIOBY. [IpUpO/IHBIE HCTOYHHKH YIJI€BOZOPOAOB. [IpHPOHBIA ra3 M HOMyTHBIC He(TAHBIC ra3bl.
Hedrs u e€ npoucxoxaenuwe. CrocoObl mepepabOTKH HEPTH: NEPEroHKa, KPEKHHI (TepMHUYECKHil,
KaTaJIUTHYECKHUI), MUpoin3. [IpomyKTel nepepaboTkyn HEPTH, UX IPUMEHEHUE B IPOMBIIUICHHOCTH U B OBITY.
KameHHBIH yroJib U IPOLYKTHI €r0 IepepadoTKH.

JlaGopaTtopHas padota Nel6é «O3HakoMileHHe ¢ KoJIIeKnMeil 00pa3snoB He)TM U NPOIYKTOB ee
nepepadoTKu». 1
57-58 PacuérHble 321241 HA BLIYHCICHUS 110 YPABHEHHIO XHMHYECKOM peaKIuu.
Bbruncnenus 1o ypaBHEHHIO XUMHYECKOH peakunu (Macchl, 00bEMa, KOJMYECTBA NCXOJHOTO BEIIECTBA MU 2
MPOJYKTa PEaKIMH 110 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB HIIH ITPOyKTOB
peakuum).

Tema 6.3. Copep:xanue yue0HOro MaTepuaa 8 OK 01; OK 04; OK 07
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Kucnoponconep | 59-60 IIpenenbHbIe 0IHOATOMHBIE CIUPTHI. MDeHOJIbI. AJIKOT0JIb — BPar 310POBbs U 001ecTBA. Moayas 4
JKamue MerTaHos ¥ PTAHOJ: CTPOCHHUE, (PM3MYECKUE U XMMHUYECKHE CBOMCTBA (PEaKIMHM C aKTHBHBIMH METaJIaMH,
OpraHu4eckme raJIoTeHOBOJIOPOJaMHU, TOpeHHe), MpUMeHeHne. BogopoaHble CBsI3U MeXTy MoJeKyJaMu cnupTos. [leiicTBue
cOeMHEHMS. METaHOJIa ¥ ITAHOJIa HA OPTraHU3M YelIOoBeKa.
MHOT0aTOMHBIE CIUPTHI. DTWICHIVIMKOIb W TJIHLEPUH: CTpOeHHE, (U3MYECKHe M XUMHYECKHE CBOMCTBA
(B3auMozeHcTBHE CO MIETOYHBIMU METaJUIaMH, KadeCTBEHHAsI
peakiuss Ha MHOTOoaToMHbIE crnupThl). JleiicTBue Ha opraHu3M uesnoBeka. lIpuMeHeHue TiHIepuHa U
STHJICHTTUKOJIS.
®DeHOII: CTPOCHHUE MOJICKYJIbI, (DU3MYECKHE W XMMUYeckue cBoiictBa. TokcuunocTh (eHona. I[Ipumenenue
(deHosa. AJNKOroJu3M, ero MociIeCTBUI U Ipeypex/IeHHUE.
JladopaTopHasi padora Nel7 «PacTBopeHue rimuepuHa B Bojie H B3auMo/jeiicTBHe ¢ THAPOKCUAOM
meau (ID)».
61-62 Aabaerngbl. Kap6oHOBBIE KHCJIOTHI.
Anpneruspl. opManbaeru, aleTaabIer i CTpOeHHEe, GU3NICCKHe
M XUMHYECKHE CBOMCTBa (peaKHI/II/I OKHUCJICHHSA W BOCCTAHOBJICHHs, KAaYCCTBCHHBIC peaKHI/II/I), TIOJIYUCHUC U
MMPpUMCHCHUEC. OJIHOOCHOBHLIC peaACIbHBIC Kap6OHOBI)Ie KHUCJIOTHI. MypaBI:I/IHaH U YKCYCHas1 KHUCJIOTBI:
cTpoeHue, (U3MYECKHMEe W XHUMHUYECKHE CBO¥cTBa (CBOMCTBa, 00mMEe [UIs Kiacca KHCIIOT, DPEeaKIus
STepU(UKAIINH), TIOTyUYeHHE U TpuMeHeHre. CTeapuHOBAs M OJICHHOBAS KUCJIOTHI KaK MPEICTABUTEIH BBICIIINX
KapOOHOBBIX KUCIIOT. MblIa Kak COJIM BBICIIUX KApOOHOBBIX KUCIIOT, UX MOIOIIEE JIeHCTBHUE.
JladopaTopHasi padora Nel8 «CBoiicTBa yKCYyCHOIl KHCJI0TBI, 001IHe €O CBOMCTBAMU
MHHEPAJIbHBIX KHCI0T».
63-64 Cao:xuble 3GUpHI U KAPHI.
Crnoxable 3QUPBl KaK IPOU3BOJHBIC KapOOHOBBIX KUCIOT. 'maponu3 cinoxHbX 3¢upo. Kupsl. ['naponms
xkupoB. [lpumeHeHue >xupoB. buomormueckas ponb xupoB. [lomydeHne CIOXKHBEIX 3QHPOB peaxiueit
stepudukanmn. Croxabsle 3QUpBl B MpHUpOJe, WX 3HauceHWe. [IpUMEHEHHE CIIOKHBIX (QUPOB HA OCHOBE
cBoicTB. JKupsl Kak cioxuble 3¢upsl. Knaccudukanus xupoB. XMMUYECKHE CBOWCTBA )KUPOB: THMIPOIIHN3 U
THJPUPOBAHKE JKUJIKHUX KUpoB. [IpuMeHeHne )HUpoB Ha OCHOBE CBOMCTB. Mblia.
JladopaTopHasi padoTa Nel9 «/loka3aTeIbCTBO HeNpeaeTbHOT0 XapaKTepa :KUJAKOT0 )KUPaK.
65-66 Yraesoasl. Kiiaccupukanus yriesonos. I'imroko3a. Caxapo3sa. Iloaucaxapuabl.
YraeBoasl: coCTaB, KiIacCH(PUKAIMs YIIIEBOJOB (MOHO-, MU- M TOJHcaxapunabl). [Joko3a - mpocTedmmit
MOHOCaxapua: 0COOEHHOCTH CTPOSHUS MOJICKYJIBI, (PU3MUECKHe U XMMUYECKHE CBOHCTBA (B3aHMMOACHCTBHE C
rugpokcunom mean(Il), okucienne aMMuadHbIM pacTBOpOM okcuna cepebpa(l), BoccraHoBieHne, OposkeHne
TIIIOKO3bI), HAXOXK/IEHUE B NIPUPO/IE, IPUMEHEHHE, Onosornieckast poib. PoTocHHTe3. 3HaUEHHE YTIIICBOJOB B
JKMBOM PUPOJIe M XKHU3HU YEJIOBEKA.
JlaGopaTtopHasi paGora Ne2() «B3aummopeiicTBue IJIIOKO3bI M caxapo3bl ¢ rugpokcuaom meau (l1).
KauecTBeHHasi peaknusi HA KpaxmaJn.
Tema 6.4. Copep:xanue y4e0HOro MaTepuaia
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A3oTcoaep:xang
ue
OpraHHYecKue
coeTMHEHMSI.

67-68

AMHHBI. AMHHOKHCJIOTHI. besikn.

AMUHOKHUCIIOTH Kak aM(OTepHble OpraHudeckue coeAuHeHUs. (DU3MUCCKUe W XHUMHUYECKUE CBOICTBa
AMHHOKHCIIOT (Ha MPHMEepe TIUIMHA). broornueckoe 3HaYeHUe aMUHOKUCIOT. [lenTuab.

benku kak mpupoaHbIe BHICOKOMOJEKYISIpHbIE coeuHeHus. [lepBuyHas, BTOpUYHAsl U TPETUYHAs CTPYKTypa
O0cnkoB. XUMHUYCCKUE CBOICTBAa OCIKOB: TUAPOJM3, JCHATYpalus, KAaYeCTBCHHBIC pCaKIMA Ha OCIKH.
DKCIEePUMEHTABHBIC METOABl HW3YyYCHHsI BEIICCTB W WX NPEBpAlICHHUN: HAONIOJACHUC W OMNHCAaHUC
JICMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIlKs OCJIKOB PH HATPCBAHUH, IBETHBIC PEAKIINU OCJIKOB.

JladopatopHasi pa6ora Ne 21 «PacrBopenue OejikoB B Boje. O0Hapy:kenue OesikoB. Jlenatypauus
pacTBopa 0ejika KYPUHOTI0 siiilla CIMPTOM, PACTBOPAMM COJIei TAKeJIbIX METAJLIOB).

Tema 6.5.
Bricokomouieky
JISIpHbIE
coeMHEeHMSI.

Coaep:xanue y4eOHOro MaTepuasia

69-70

IIpakTnko — opuentupoBanHoe 3ansTue. [loaumepbl. CHHTeTHYECKHUE IJIACTMACCHI.

OCHOBHBIC TIOHATHSI XUMHH BBICOKOMOJICKYJIIPHBIX COEIMHEHUH: MOHOMEp, TOJIMMEp, CTPYKTYpPHOE3BEHO,
CTeTeHb NOJIMMEPU3aLuH, CPeHAA MOJIeKyIsIpHast Macca. OCHOBHBIE METOBI CUHTE3a BBICOKOMOJICKYJIIPHBIX
COGILI/IHCHI/Iﬁ - MoJIMMEpHU3alivs U NOJIUKOHACHCAIUA.

. Obume cBoiicTBa nonumepoB. lloyyeHue MOMMMEPOB peaknuei MOJMMEpU3alliyd U IOJUKOHICHCAIUH.
[lomydenne monmuMepoB peaknuedl MOMUMEpH3alMM W TOJUKOHACHCAIMM. TepMOIUIacTHYHBIE |
TepMOpeaKTHBHBIE MIacTMacchl. IlpeacTaBuTeny miacTMacc.

IpakTnyeckas padora Ne§ «PemeHue IKCNepUMEHTAJbHBIX 32124 HA UIEHTUPUKAIUIO OPraHUYeCKHX
COeJIMHEHU».

71-72

BonokHa, nx kiaaccupukanus.

Bonokna, nx kinaccudukamnus. CpoiicTBa, MOIydeHHE, PAclO3HABAHUE U MPHMEHEHHE BOJOKOH.
DKOJIOrn4ecKue NpooIIeMbl POU3BOJICTBA U IKCILTyaTallMU TEKCTUIBHBIX MaTepHaJIOB.
OKCIepUMEHTAIBHBIE METO/Bl U3YUYEHUs BEIIECTB M MX NPEBPAICHMI: O3HAKOMIICHHE C 00pa3namu
MIPUPOHBIX M HCKYCCTBEHHBIX BOJIOKOH, ITACTMACC, KayqyKOB.

[pakruyeckas padora. Ne 9 «Pacno3naBanme miacTMacc u BOJOKOH».

Pazgen 111 Xumus u sxu3Hb

Pa3gen 7. Xumus B ObITY M NPOU3BOACTBEHHOI 1eSITEJILHOCTH Ye10BeKa

OK 02; OK 04; OK 07

Monyas 3

Conep:xaHue y4eOHOro MaTepuasia
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Tema 7.

Xumust B ObITY U
MPOU3BOJICTBCHH
Ol NIeSITeTbHOCTH
YyeoBeKa

73-74

IIpakTHKO — OPUEHTHPOBAHHOE 3aHATHE. XMMHS B ObITY U IPOU3BOACTBEHHOI 1eATEeJILHOCTH Ye10BeKa.
Ponb xumMuu B 00ECIIEUCHHUH YKOJOTHMYCCKON, YHEPreTUYECKON M MHUIIEBON OE30MacHOCTH, Pa3BUTUU
MenuuuHbL. [IoHsATHE 0 HayYHBIX METOAAaX MO3HAHUS BEILIECTB U XUMUUECKUX PEaKIIHil.

IpencrapneHus 00 0OIIMX HAYYHBIX MPUHIMIIAX TPOMBIILICHHOTO MOJYYCHHS BAYKHEHIIIUX BEIICCTB.
YenoBek B MUpE BEIIECTB U MAaTE€pUAJIOB: BAKHEMILINE CTPOUTENbHBIE MaTEepUalbl, KOHCTPYKIIMOHHbIE
Marepuaibl, KpacKH, CTEKJIO, KepaMuKa, MaTepuaibl Jis dJEKTPOHUKH, HAHOMAaTepHuaibl, OpraHUuYeCKUEN
MUHEpaNIbHbIe YI0OpeHus. XUMUsS U 3I0pOBbE UEIOBEKa: MpPaBHJIa HUCIOJIb30BaHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuia 0€30MaCHOTO HCIIOIb30BAHUS MPENapaToB OBITOBOM XUMHUK B TIOBCEIHECBHOWMKU3HH.
Hogeiiiine noctukeHrns XMMUYECKON HayKM M XMMHUYECKOW TexHosioruu. lIpaBuia moucka mananusa
XUMHYECKOH MH(OpMAIMK U3 Pa3IMIHBIX HCTOYHHUKOB (HaydHas U y49eOHO-HayJHAsIIUTEpaTypa, CpeacTBa
MaccoBoi nHpopManuu, cetb HTEepHET). « XUMHUSA B OBITY U MIPOU3BOICTBCHHOM

JeATELHOCTHY YEJIOBEKaY.

75-76

IIpakTuko — opuenTHpoBaHHoe 3ansitue. IlpakTuyeckoe 3ansitue. 3amura pedeparos no reme «Pojb
XMMHH B o0ecleYyeHHMH 3JKOJIOTMYECKOH, JHepreTH4ecKoil W nNMIIEeBOil 0e30maCHOCTH, Pa3BUTHHU
MeIULIMHbD)

[IpencraBnenue pe3yiabTaToOB pelieHUs KeiicoB B (opMe MHHH-AOKIaAa ¢ mnpeseHTauueid. Ilouck u aHamms
KEeWCOB O TPHUMEHEHWH XHMHUYECKHX BEIIECTB M TEXHOJIOTUHA € y4eToM Oyaymieil mnpodeccuoHaIbHOU
JACATCIBbHOCTHU IIO0 TECMaM: BaKHEHIIINE CTPOUTCIIbHBIC MaTCpHalibl, KOHCTPYKIIMOHHBIC MaTE€pUaJIbl, KPACKH,
CTCKJIO, KE€paMUKa, MaT€pualibl IJIA DJJCKTPOHUKHU, HaHOMATEpHasbl, TCKCTUJIBHBIC BOJIOKHA, WCTOYHUKU
OHCPIUH, OPraHNnICCKUEC U MUHCPAJIbHBIC y;:[o6peHI/1$[, JICKapCTBCHHBIC BEIICCTBA, OBITOBAsT XUMHUS.

77-78

JuddepenunpoBaHHblil 3a4ET

Koncynpranuu

O0bEM 00pa3oBaTeIbHON NPOrPaAaMMBI

78
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3. YCJIOBUSI  PEAJIM3ALIMM  IIPOTPAMMBI  OBILIEOBPA3OBATEJILHOM
JUCLMUIIIAHBI

3.1. Tpe6oBaHus K MUHMMAJIbHOMY MaTepHaJIbLHO-TEXHHYECKOMY 00ecrieYyeHHI0

Jlis  peanm3aniu  MPOTPAMMBI  JUCIUIUIMHBI JOJDKHBI OBITH TPEIYCMOTPEHBI  CIICTYOIINE
CIeIMaIbHBIE TIOMEICHUS: YUYEeOHBI KaOMHET W/WiIi Yu4eOHOM J1abopaToprH.

O0opynoBanne yue0HOro kadnHera (HarJsiiHbIe MOCOOHs):

HAOOPBI MIAPOCTEPIKHEBBIX MOJIENIEH MOJIEKYJ, MOJENIN KPUCTAIIMYECKUX PELIECTOK, KOJUIEKIIH
MPOCTBIX U CJIOKHBIX BEUIECTB W/WJIM KOJUICKIIMM MOJUMEPOB; KOJUIEKUHUS TOPHBIX MOPOI U
MUHEpaoB, Tabiuna MenaeneeBa, yueOHble puiibMbl, UdpoBbIe 00pa30oBaTEIbHBIE PECYPCHI.

TexHu4yeckue cpeacTBA 00yUeHHUsI:

KOMIIBIOTEp C YCTPOMCTBAaMHM BOCIPOHM3BEICHUS 3BYKa, IPUHTEP, MYJIbTUMEINA - MPOECKTOP C
9KpaHOM, MYJbTUMEINIHAS JOCKA, YKa3Ka- MPE3CHTEP [Tl MPE3CHTAIHH.

Oo6opynoBanue jJadopaTopuu U pabounx MecT J1a00paTOPHu:

MEH3YpPKH, TUIETKU- KareIbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JTYTIbI, IPEIMETHBIC U TIOKPOBHBIE
CTCKJIa, IJIAHIIETHI JIJISl KaleIbHBIX PEaKIuii, QUIbTpoBalIbHAS Oymara, MPOMBIBAIIKH, CTEKIISHHBIC
MpOOUPKH, Pe3UHOBBIE MPOOKH, (poHAPUKH, HAOOP PEaKTUBOB, CTEKIISHHBIC MATOYKH, IITATHUBBI IS
pOOUPOK; MEPHBIC IMIIMHAPBI, BOPOHKH CTEKIISSHHBIC, BOPOHKHU JeiuTeNbHbIe umHapudeckue (50-
100 mi), cTtynku ¢ necTtukoM, ¢gapdopoBble YalIKu, MUHIETHI, (UIBTPHl OyMaXKHbIe, BaTa, Mapiid,
YaCcOBBIE CTEKJIA, AJICKTPOIUIMTKH, Ta00PaTOPHBIC ITATUBBI, CIIUPTOBBIE TOPEIKH, CITHYKH, TIPUOOP IS
MOJTy4eHUs ra30B (WM MpoOHpKa C Ta300TBOIHON TpyOKoOii), IepKaTenu A MPOOUPOK, CKIISTHKH AJIs
XpaHEHUs] PEaKTHUBOB, pa3/laTO4YHbIC JIOTKH; XxuMuueckue crakanbl (50, 100 u 200 mu); mmarenu;
MUHIETHl; TUTEIBHBIC UMb, CEKYHAOMEPHI (TaiiMepsl), MepHble Tpooupku (Ha 10-20 M) u MepHbIe
koiobl (25, 50, 100 u 200 mu), BonsiHas OaHs (MJIM TEPMOCTAT), CTCKIISIHHBIC MAJOYKH; KOHUYECKHE
koob1 it TuTpoBanus (50 u 100 mir); HHIUKATOPHBIE TIOJOCKH T onpenesieHus pH u cranmapTHas
MHAMKATOpHAs IlIKaJla; yHUBEpCaIbHbIA MHAMKATOP; nuneTku Ha 1, 10, 50 M (umm go3aropsl Ha 1, S u
10 mut), OGropeTku Juisi TUTPOBaHUs, MeIuIMHCKUe mmpuisl Ha 100-150 mu, maGopaTopHble W/WiM
aHaJUTUYECKHE Bechl, pH-MeTphl, CynmmibpHbIN mKkad, u 1p. 1abopaTopHOe 000pyI0BaHUE.



3.2. UudopmanmonHoe odecrieyeHue 00y4eHus

OCHOBHbBIE HCTOYHUKHU
1. VYuyebnuk [Ipocemenue 10 xmacc, DI'OC, I'abpuensu O. C, Octpoymos . T,
CrnankoB C. A. Xumusi, 6a30BbIi YpOBEHb, 2-¢ uzganue, 2024, ctp. 128

2. VYuebnuk 11x1 ®I'OC I'abpuensu O. C, Octpoymon U. I', Cnaakos C. A. Xumus
(6a30BEIi1 ypoBeHb) (6-¢ u3a, cTepeoTH.) -Mocksa u3a-Bo I[Ipocsemenue, 2024, ¢.127

JlonoTHUTEeIbHbIE HCTOYHUKH

1.I'abpuensn O.C. Xumus i mperogaBaTens: y4eOHO-MEeTOIn4Yeckoe nocobue
| O.C.I'abpuensn, I'.I'. JIpicoBa. — M.: 2014

2. INabpuensu O.C. u ap. Xumusa misg npodeccuii U CreruanbHOCTEH
TEXHUYECKOTONPOhUIs (JIEKTPOHHOE MPUITOKECHHE )

3. INabpuensu O.C. Xumus: nmocodbue s nmoArotoBku k EI'D: yueo.
nocobue / O.C.I'abpuensu, .I. Octpoymos, C.A. Craakos. — M.: 2011

4. Epoxun O.M. Xumus: 3agaun u ynpaxsenus. — M.: 2014 Epoxun
KO.M. COOpHHMKTECTOBBIX 3a1aHui 10 XuMuHu. — M.: Akanemus, 2014

5. I'a6puensia O.C. Ilpaktukym: y4e6. nocodue / I'abpuensa O.C.,
OctpoymoB U.I".,Cnankos C.A., lopodeera H.M. — M.: 2014

6. I'abpuensu O.C. u ap. Xumus ans npodeccuit u cnennanbHOCTEH
TEXHUYECKOTONPOQHIIS (IJICKTPOHHOE IPUIIOKECHHUE)

7. O. C.Tabpuensn, 1. I'. OctpoyMoB, yueOHUK U1 CTYJ. YUPEKACHUN
cpen. pod. odpazoBanus / Xumust s mpo(ecCcHii U CrenualibHOCTEH TEXHUYECKOTO
npoduinst — 4-e usn., crep. — MockBa, U37aTeIbCKUN IEHTP «AKagemus» 2018. — 272
C.,

HNHuTepHeT-pecypcsl

1.hemi.wallst.ru - «Xumus. OO6pa3oBaTeIbHbII CAUT 115
[IKOJIbHUKOBY»

2.www.alhimikov.net - OGpa3oBaTenbHbIN CaNUT IS IIKOJIBLHUKOB

3.chem.msu.su - DnekTpoHHast OHOIHOTEKA 10 XUMHU

4. www.enauki.ru — iHTepHeT-131aH1e TS YIUTeIeH
«EcTrecTBEeHHBIC HAYKID)

5.1september.ru - metoauueckas razera "I[lepBoe ceHTOps"

6. hvsh.ru — sxypran «Xumus B IIKOJIE»

7.WwWw.hij.ru/ -« XuMus 1 )KU3HbB

8.chemistry-chemists.com/index.html - snexTpoHHbIH KypHAT « XUMUKA ¥ XUMHSD


http://www.alhimikov.net/
http://www.enauki.ru/
http://www.hij.ru/

4 KOHTPOJIb " OIIEHKA
OBIIEOBPA30OBATEJBHOU JUCIIUITIJIMHBbI

PE3YJIbTATOB OCBOEHUA

KoHTponb W oOlleHKa pe3yibTaToB OOy4YeHHUS OCYIISCTBIISCTCS TPENOJaBaTejieM B
MpOLIEeCCe MPOBEICHUS MPAKTUYECKUX 3aHIATUN U 1a00paTOPHBIX pabOT, TECTUPOBAHUS, & TAK¥KE
BBITIOJTHEHHSI  OOYYArOIIMMHCS WHAWNBUAYAIBHBIX  33JaHUl, MPOEKTOB,  HCCIEAOBAHUU.
PesynbTarel 00yueHHMs ONpeneNsitoT, 4To oOydaromiuecs AOJDKHBI 3HaTh, MOHUMATh U
JIEMOHCTPHUPOBATH I10 3aBEPIICHUU U3YUCHUS TUCIUILIUHBI.

s hopMupoBaHusi, KOHTPOJIL U OLEHKU Pe3yJIbTaTOB OCBOCHUS YUeOHOM MUCIUIINHBI
UCIIOJIE3YETCS CUCTEMA OLIEHOYHBIX MEPOMPHUATUH, TIPEICTABIISIONIAT COO0N KOMIUIEKC YIeOHBIX
MEpPOMPUITHIA, COTJIACOBAHHBIX C pe3yibTaTaMu OOydeHHUs U CPOPMYJIUPOBAHHBIX C YUYETOM

OI'OC COO (mpenmerHsble pe3yapTaThl o quctumiuze) u @I'OC CIIO.

Ne

OK/MK

Monayas/Pa3nen/Tema PesyabTaT 00yueHus Tunbi OLIEHOYHBIX
MepONpUsTHii
OcHOBHOE coJiepKaHue
1 Pazgen 1. OcHoBbl | DopmynupoBats 0a3oBEIC
CTPOEeHUs BellecTBa TIOHSATHS ¥ 3aKOHBI XUMHUH
11 OKOL. | Crpoenne atomos COCTaBIATH XMMHYECKHE 1. TecToBOE 3anaHNE
XHUMUYECKUX JJIEMEHTOB U (bopMyJIBl COCTUHCHHUH B «CTpoeHne aToMOB
MPUPOA XUMHUYECKOH COOTBETCTBHUH CO CTCTICHBIO XUMHYCCKHX 3JICMEHTOB U
CBSI3U OKHUCITICHHUS XUMUIECKUX TIPUPOJA XUMHUIECKOH
AIIEMEHTOB, UCXOIS U3 CBSI3I.
BaJICHTHOCTH U 2. 3amauu Ha COCTaBJICHUE
ANEKTPOOTPHLIATESITFHOCTH XUMHYECKHX GopMyIt
JIByXaTOMHBIX COCAMHCHHN
(oxcunoB, cyapdHuaoB,
THIPUIOB H T.IL.).
3. 3amanus Ha
WCIIOJIb30BaHNE
XUMHUYECKOW CUMBOJIMKH
1.2 OK 01 Ilepuonuueckuii 3aKoH U XapakTepu3oBarb 1. Tect «Merayeckue /
OK 02 TabIuIa XUMHYECKHE JIEMCHTHI B HEMETaJNINIeCKUe
J.N. MenneneeBa COOTBETCTBHH C UX CBOMCTBa,

MIOJIOXKECHHUEM B
NEPUOANYECKON CUCTEME
XMUMHUYECKHX 3JIEMEHTOB
JA.N. Menneneena

AEKTPOOTPHIIATEIIEHOCTh
"

CPOJICTBO K JICKTPOHY
XUMHYECKHUX JICMEHTOB B
COOTBETCTBHUE C HX
AJIEKTPOHHBIM

CTPOCHHUEM U TIOJIOKESHIEM
B

TIEPHOINIECKOM crcTeMe
XHMHYECKHUX 3JIEMESHTOB
J.N.

MeHnneneeBay.

2. [IpakTrdeckue 3a1aHUs
Ha

YCTaHOBJIEHHUE CBS3HU
MEXTY

CTPOEHHEM aTOMOB
XUMHYECKUX

3JIEMEHTOB U
TIEPUOIUUECKUM
H3MEHEHHEM CBOWCTB
XUMHYECKUX

QJICMCHTOB M UX

COCIUHCHUH B




COOTBETCTBUH C
MOJIO)KCHUEM
Ilepuoguueckoit
CUCTEME.

3. IIpakTuko-
OpPHCHTHUPOBAHHBIC
TEOpPETHICCKHE 3aTaHUS
Ha XapaKTepHU3aLuio
XUMHUYECKHUX JIEMEHTOB:
«Mertamnnyeckue /
HEMETAJITHYCCKUC
CBOIICTBA,
3JIEKTPOOTPHUIATETEHOCT
b U CPOJICTBO K
3IEKTPOHY XUMUYIECKUX
3JICMEHTOB B
COOTBETCTBHE C UX
AIEKTPOHHBIMCTPOCHUEM
M TIOJIO’KCHUEM B
NEPUOANYECKON CUCTEME
XUMHYECKHUX JICMECHTOB
J.. MenneneeBa»

1.3

OK 01
OK 04

CtpoeHue BeliecTBa

XapaxkTepu30BaTh THUIIbI
XUMUYECKOHN CBS3U.
Knaccudukarus
JUCTICPCHBIX CUCTEM.

1. TecroBoe 3aaHue
«MeTtamnmdeckast CBI3bY.
2. [IpakTrdeckue 3a1aHUSL
«MopenupoBaHue
Pa3JIMIHBIX TUIIOB
KPUCTATUITMICCKUX
pemeToK

3. IIpakTuko-
OpUCHTHUPOBAHHBIC
TEOpETHICCKHE 3aTaHUS
HA XapaKTepH3aLUIo
XUMHNYCCKUX JJIEMCHTOB:
«Mertanaeckue /
HEeMEeTalJINueCcKue
CBOMCTBA,
3JIEKTPOOTPHUIATEIEHOCT
b ¥ CPOJICTBO K
AIEKTPOHY XUMHUYIECKUX
SJIEMEHTOB B
COOTBETCTBUE C UX
3JIEKTPOHHBIMCTPOCHNUEM
U TIOJIO’KEHUEM B
NEPUOANYECKON CHCTEME
XUMHNYECKUX JJIEMCHTOB
J.1. MenneneeBa»

3. JlaboparopHas pabota
Ne3

«IIpurorosnenue
CYCHEH3UH

KapOOHaTa KaJbIIHsI

B BOJIE.

JlaGopatopHras

pabota Ne4




«ITonmy4yeHne sMyTbCHA
MOTOpPHOTOMACIIA.
O3HaKOMJICHHUE CO
CBOMCTBAMM JUCIEPCHBIX
CHCTEM.

Paznen 2. PacTBopbl

HccnenoBaTb HCTHHHBIE
PAcTBOPHI € 32JaHHBIMH
XapaKTepUCTHKAMU

2.1.

OK 01
OK 02

IlonsTue o pacTBOpax

Pa3nnuarh MCTHHHBIE
pacTBOpPBI

1. 3agauu Ha
MPUTOTOBJIICHHE
PacTBOPOB.
IIpakTuko-
OpPUCHTUPOBAHHBIC
pacueTHEIC
3a/IaHus Ha
TCTICPCHBIC
CHCTEMBEI,
HCTIOJb3YyeMBbIC B
OBITOBOM U
TIPOU3BOJICTBEHHOI
JIEATEIIBHOCTH
YyenoBeKa

2.2

OK 01
OK 04

HccnenoBanue cBOMCTB
pacTBOpOB

HccnenoBath  (pu3UKO-
XHUMHUYECKHE CBOMCTBaA
HCTHHHBIX PaCTBOPOB

JlabopatopHas
pabota
«IIpurorosienue
PacTBOpOBY

2.3.

OK 02
OK 04

DJeKTpoIUTHYECKAs
IACCOLMANNs ¥ MOHHBIN
o0MeH

CocTaBnsaTh ypaBHEHHUS
XHUMHYECKHUX PEAKIH HOHHOTO
oOMeHa ¢ yyacTHeM
HEOPraHNYECKHUX BEIECTB

1. 3amanus Ha
COCTaBJICHHE
MOJIEKYJISIPHBIX U
WOHHBIX PEaKIni C
y4acTHEM KHCIIOT,
OCHOBaHUU U COJIEH,
YCTaHOBJICHUE
U3MEHEHHMS
KUCJIOTHOCTH CPEJIbl
2. [Ipaktraeckas padora
Ne2
«PacTBOpBI.
ONeKTpoIuTHIeCKast
JCCOLHAIHSD).

Pa3nen 3. CTpoenue u
CBOMCTBA
HEOPraHUYeCKHX
BELIECTB

HccnenoBarh cTpoeHHe U
CBOIiCTBa HEOPraHUYECKHX
BellecTB

KonTpoabHast pa6ora
«CaoiicTBa
HEOpPraHu4ecKuXx
BelleCTB»

3.1

OK 01

Knaccudukarus,
HOMEHKJIATypa U CTPOCHUE
HEOPTraHMYECKIX BEIICCTB

Krnaccudumnuposars
HEOPraHMYECKHUE BEIIECTBA B
COOTBETCTBUM C UX CTPOCHUEM

1. Tect «Homenknarypa u
Ha3BaHUE HEOPTaHUUECKUX
BELIECTB UCXOJS U3 HX
XUMHUUYECKOH (hOpMyIIBI
WJIH COCTaBJICHUE
XUMHYECKOH (pOpPMYIIBI
MCXO0.I M3 Ha3BaHUS
BEIIIECTBA I10
MEXyHapOAHON WIn
TPUBHAIIBHOU




HOMEHKJIAType».
2. 3aja4M Ha pacyeT
MacCOBOMIOIH

(Maccel) XUMHUECKOTO
JJIEMEHTa

(coenuHenus) B
MoJIeKyJIe (cMecH).

3. [IpakTryeckue 3agaHns
Mo KacCcU(pUKAIINH,
HOMEHKJIATYpE U
XUMHYIECKUM (OopMyTIaM
HEOPraHUYECKHX BEIIECTB
Pa3IYHBIX KJIACCOB.

4. [pakTryeckue
3aJaHus Ha

OIIpeeIeHNe
XUMHUYECKON

AKTHBHOCTH BEIECTB B
3aBUCHMOCTH BUJA
XMMHUYECKOICBS3H 1

TUIA KPUCTAUIMYECKOMN
peleTku

3.2.

OK 01
OK 02

DU3UKO-XUMUYECKUE
CBOMCTBA HEOPraHUYECKUX
BEIIIECTB

VYcranaBnuBaTh 3aBUCUMOCTh
(U3UKO-XMIMUYICCKUX CBONCTB
HEOPTaHMYCCKUX BEIICCTB OT
CTPOCHHUS aTOMOB ¥ MOJICKYIL, a
TaKXKe TUIA KPUCTAJUINICCKOM
pemeTKI

1. TecroBoe 3amanue
«OcobeHHOCTH
XHUMHYECKUX CBOMCTB
OKCHJIOB, KHCIIOT,
OCHOBaHUH, aM(POTEPHBIX
THIIPOKCHIOB U COJICH.
3a7aHus Ha COCTABJICHHE
YpaBHCHHI XUMUYECKUX
peaxumii ¢ yqyactuem
MPOCTBIX M CIIOKHBIX
HEOPTraHUYECKHX
BEIIECTB: OKCHIOB
METAJIJIOB, HEMETAILJIOB H
aM(pOTEPHBIX FJIEMEHTOB;
HEOPTaHUYECKUX KHCIIOT,
OCHOBaHHUU U
aM(pOTEPHBIX
THIIPOKCHJIOB,
HEOPTaHUYECKUX COJICH,
XapaKTePU3YIOIIUX UX
CBOMCTBA M CIIOCOOBI
MOJTY YCHUS.

2. 3. IpakTuko-
OPHECHTHUPOBAHHBIC
TEOpETHICCKHE 3aTaHUS
HA CBOMCTBA U MOJy9YCHUEC
HEOPTaHNYECKUX BEIIECTB

3.3.

OK 01
OK 02
OK 04

Wnentudukarms
HEOPTraHHMYECKHX BEIIECTB

I/ICCJ'IG,ZLOBaTI) Ka4yC€CTBCHHBIC
pCaku HEOPraHN4ICCKUX
BCIICCTB

1. ITpaktuko-
OpPUEHTUPOBAHHBIE
3a/1aHus [0 COCTABIICHUIO
XUMHYECKUX PeaKIuil ¢
ydacTHeM




HEOPraHWYECKHX

BEILECTB, UCIOJIb3YEMBIX
IUIS UX UACHTU(UKALINH.
2.JIaboparopHas pabdoTa:

“Unentuduxanms
HEOPTraHUYCCKIX
BEIICCTB”’

Pa3nen 4. Kunernueckue
U TepMOJIMHAMHUYECKHE
3aKOHOMEPHOCTH
NMPOTEeKAHHUS
XHMHYECKHX peakuui

XapakTepu3oBaTh
BJIMSIHME PA3THYHBIX
(¢axTopoB Ha paBHOBecHeH
CKOPOCTh XUMHYEeCKHX
peaxkumi

4.2

OK 01
OK 04

Tumel XUMHUYECKUX
peakuuit

CoCTaBISATh peaKkuu
COCIMHEHUSI, Pa3lI0KEHHUS,
00MeHa, 3aMeIeHNs,
OKHCJIUTEILHO-
BOCCTAHOBUTCIIbBHBIC
peakiuu

1. 3agaun Ha
COCTaBIICHHUE
ypaBHEHUI

peaxkumii:

— COCIMHECHHUSI,
3aMeIICHUS,
Ppa3iIoXKeHus,

oOMeHa;

— OKHCJIHTEIBHO-
BOCCTaHOBHTEITEHBIX
peakuuii
HCTIOJIb30BaHUEM
METOJIa ANEKTPOHHOTO
GanaHca.

2. 3anauu Ha

pacdet Macchl
BEIIIECTBA HJIH
00BEMa

Ta30B 110 U3BECTHOMY
KOJIMYECTBYBEIIECTBA,
Macce Wi 00bEMyY
OJTHOTO U3
YYacTBYIOIIHX B
peaKIyy BEIIeCTB;
pacuérbl Macchl
(00BEMa, KoTHUECTBA
BEIECTBA) MPOTyKTOB
peaKIuu,eciau OJHO U3
BEIIIECTB UMEET
TIPUMECH

Jlaboparopnas pabota
Nel0

«Peakiuu, uayuue ¢
o0Opa3oBaHHEM OcajKa,

rasa UJIMBOJHI. PCaKHI/II/I B

pacTBopax
SIEKTPOIUTAXY.

Pa3nen 5. MeraJjisl 1
HEMEeTAJIbI

Hccaenosars cTpoenne u
CBOICTBA MeTALVIOB U
HEMETAJVIOB

KonTponbnas padora
Nel mo pa3znesiam
«Heopranuyeckoi u
odel XuMum»

51

OK 01;

061111/[6 U XUMHUYCCKHE

HUccnenosath husuko-

1. ITpakTuueckas padboTa




OK 02; CBOICTBA METAJIJIOB. XMMUYECKHE CBOMCTBA Neo5
OK04; | Crnoco6sl mosnyuenus METAJUIOB H CIIIABOB. «Perenue 3a1a4
OK 07 | wmeramios. YV cTaHABIMBATh 3aBUCHMOCTh «DneKTponus3
Cri1aBbl METaIIOB. (U3UKO-XIMMHYIECKIX CBOHCTB pPacTBOpPOB H
Koppo3zus meramios. METaJUIOB OT CTPOCHHS pacruiaBoB
MOJIEKYJI. JJIEKTPOIUTOB.
HccnenoBats KauecTBEHHbIE 2. IIpaxtuxko-
XapaKTEePUCTUKHI OpPHEHTUPOBaHHbIC
OTpe/IeIEHHBIX CILIABOB. 3aJaHusl Ha
oTIpenieIeHHue KOPPO3UH
METAaJLIOB.
52 | OK04; | Hemeramms UccnemoBath  (U3HKO- 1. TecToBOE 3a71aHUE
OK 07 XAMHYECKHE CBOHCTBA «HemeTamien
HEMETAJLJIOB. 2. [Ipaktudeckas padoTa
Knaccuduuupopars Ne6
atotponHble Bugonsmenenns | «107yueHne,
HEMETAJIOBB COOTBETCTBUH C cobuparue n
HX CTPOCHHEM. pacmo3HaBaHHe
Ta3oBy.
6 Pa3nen 6. Ctpoenue u HccnenoBarh crpoeHue H KounrtposabHas padora
CBOICTBA OPraHMYecKuX CBOMCTBA  OPraHUYeCKHUX «Ctpoenue u
BellecTB BelIeCTB cBoiicTBa
OpraHM4ecKux
BeIleCTB»

6.1 | OKO01 Kraccudukanms, Kiaccudunuposars 1. 3aganus Ha
CTpOCHHE U OpraHuYecKue BEIlecTBa B COCTaBJICHUE Ha3BaHUIA
HOMEHKJIaTypa COOTBETCTBHUH C UX OpPTaHUYECKUX
OpPraHUYeCKUX BEIIECTB CTPOCHHEM. COCIIMHEHUH 110

TPUBUAIBHOMN WK
MEKIYHapOJHOU
CUCTEMAaTHIECKOM
HOMEHKJIaType.

2. 3aganns Ha
COCTaBIICHUE

TTOJTHBIX U
COKpAIIEHHBIX
CTPYKTYPHBIX

bopmyn

OpPraHUYECKUX
BEILIECTB

OTJENBHBIX

KJIaCCOB.

3. 3agauu Ha
orpezieneHe
npocreiien GopMyIIsl
OpPraHUYECKOU MOJIEKYJIBL,
HCXOJISIN3 HJIEMEHTHOTO
cocraBa (B %)

6.2 | OKO01 CBolicTBa OpraHMYECKUX YcTaHaBnMBaTh 3aBUCUMOCTh 1. 3amanus Ha

85 gi COEIMHEHUH (M3UKO-XMMHUYECKIX CBOWCTB COCTaBJIEHUE YpaBHEHUH

OpraHn4eCKUuX BCUIECTB OT
CTPOCHUS MOJICKYJI

XUMHYCCKUX peaxunﬁc
y4aCcTueM OpraHU4CCKUX
BCIICCTB HA OCHOBAHHUU
HX COCTaBa U CTPOCHMS.




2. 3aganus Ha
COCTaBJICHUE YpaBHEHUIT
XUMHUYECKHUX PEaKIIUd,
LUTIOCTPUPYIOIINX
XHMHYIECKHE CBOMCTBA C
Y9eTOM MEXaHH3MOB
MIPOTEKAHUS TAHHBIX
peakuuii ¥ reHETHYECKON
CBSI3M OpPraHU4eCKUX
BELIECTB Pa3HBIX KJIACCOB.
3. PacueTHsle 3amaun 1o
YPaBHEHUSAM pEaKLUil ¢
Y9aCTHEMOPTaHUIECKUX
BCIIIECTB.

4. JlabopatopHas

pabota

«lIpeBpaienus
OpraHu4YeCcKuX

BEIIECTB MPHU

HarpeBaHuN
6.3 | OKO01 Wnentuduxarus HccnenoBaTh KaueCTBEHHBIE 1.IIpakTuko-
OK 02 OpraHUYECKUX BEIIECTB, peaKluu OpraHuYeCcKux OpUEHTUPOBAHHbBIC
OK 04 WX 3HAYCHHUE U COCTMHEHUH OTACITBHBIX 3aJTaHUS TI0 COCTABJICHUIO
MPUMEHEHHE B OBITOBOM 1 KJIACCOB XUMHYECKHUX PEaKIIi ¢
TIPOM3BOJICTBECHHOM y9acTHEeM OpTraHHIECKUX
JISATSIIBHOCTH YeIoBeKa BEIIECTB, B T.4.
HCTIOJB3YEMBIX IS UX
UICHTU(UKAIUN B OBITY U
MPOMBIIIIJIEHHOCTH.
2.JIabopatopHas paboTa:
«nenrnpukamus
OpPTaHUYECKUX
COCIMHEHUI OTIETBHBIX
KIIaCCOB»

7 Paznen 7. OueHUuBaTh MOCJIEACTBUS 3ammuTa Keiica (c
Xumus B ObITY U OBITOBOI 1 yuyeToMm Oynyuiei
NMPOU3BOACTBEHHOM NMPOU3BO/ICTBEHHOM npodgeccuoHATbHOT
NesITeJIbHOCTH YeJI0BeKa JesiTeJIbHOCTH YeJI0BeKa ¢ JesITeJIbHOCTH)

MO3UINI DKOJIOTNYeCKO
0e30macHOCTH
OK 01 Xumust B OBITY U O1ileHUBATh TIOCJICICTBUS Ketic (¢ yuetom
OK 02 MIPOU3BOJICTBEHHON OBITOBOM U Oymymeit
8§ 8‘71 JIEATETPHOCTH YeITOBEeKa MIPOU3BOJICTBEHHOM npodeccrnoHanbH
JIEATEILHOCTH YEJIOBEKA C o
MO3ULUHI 3KOJIOTMYECKON JeSITeTTbHOCTH)

0€e30IacHOCTH

Bo3mokHBIE TEMBI KEHCOB:
1. IToremnnenue

KJIMMaTa U
BBICBOOOXKIEHNE

Ta30BbIX THIPATOB

CO JIHA OKeaHa.

2. Bynymiue maTepuais
JIJIS1 aBHA-,MAIIMHO- U
MPUOOPOCTPOCHUSI.




3. Hosble
MaTepHalIbl U1
COJIHEYHBIX
Garapeii.

4. JlekapcTBa Ha
OCHOBE
pacTUTENBHBIX
npenapaToB




NHIANUBUAYAJIBHBIE UCCIIEJOBATEJIbBCKHUE ITPOEKTbI

1.B nmpouecce MHIMBUAYaTbHOHW HCCIEAOBATENbCKOM pabOTBl 1O  XUMHHU
«ITonmumepbl. CuHHTeTHYECKMEe BBICOKOMOJIEKYJspHbIe coequHeHuss (BMC»
paccMOTPETh INPUMEHEHHE IIOJIMMEPOB B IIOBCEJHEBHOM JKU3HM U IIEPCIEKTHBBI HX
pa3BUTHS B HayKe M OBITY, UX CBOIMCTBaxu oOnacTsx npuMmeHeHus. [Ipoext Moxer ObITh
UCIIOJIb30BaH Ha ypoKax OMOJIOTMH ¥ XUMHUH B KQUECTBE JOIOIHUTEIBHOTO MaTepHala npu
MOJTrOTOBKE K ypPOKaM M SK3aMEHAIIMOHHBIM paboTaM 1o OMOJIOTHH U XUMHH, a TAaKXKe IS
CaMOCTOSITEJIBHOTO U3yYEHUS T10 TEME.

2. «CocTaB 1€TCKHX MOIOUIMX CPeICTB U UX BJIMSIHME HA OPraHu3M pedéHkay»
aBTOPBI JOJDKHBI MCCIEA0BATh ACTCKME MOIOUIME CPENCTBA PA3HBIX TOPrOBBIX MAapOK H
U3YYUTh XUMUYECKUI COCTaB UCCIENYEMBIX CPEICTB JETCKOW T'MI'MEHBI, ONPEAEIUTh UX
BO3/ICHCTBUE Ha 3/J0POBbE PeOCHKA, yCTAHOBUTH HA YTO ClIeAyeT 0OpaTuTh HaM BHUMaHUE
IIPU TIOKYTIKE JETCKUX MOIOIIUX CPEICTB.

3. «BiansiHue pa3au4yHbIX GaKTOPOB CpeAbl HA CKOPOCTh XUMHYECKOI peakuum
CJIeZlyeT UCCIIeZI0BaTh BIUSAHUS (PAKTOPOB Cpeibl: TEMIEpaTyphbl, IUIOMAAN TOBEPXHOCTU
CONPUKOCHOBEHMSI BEILECTB, KaTAIU3aTOPOB, MHIMOUTOPOB, KOHIIEHTPAIMM BELIECTB Ha
CKOPOCTb XUMHYECKON peakuuu. OnpenesnTh MOoJab3y MU Bpel OKa3blBa€T CKOPOCTH
XUMHYECKON peaklMM HapOJHOMY XO34HCTBY, COOpaTh MaTepUallbl, XapaKTepU3YIOLIUe
M3y4aeMbIi BOIIPOC K YPOKY 110 XMMHH I10 JAHHOU TEME.

4. «TUIOBBIH CHUPT - Bpar 310pOBbfl 4YeJ0BeKa M o00mecTBa», B
HCCIIEIOBATEIILCKOM MPOEKTE cOOpaTh MaTepuas 00 MCTOPHH IOSBICHUS aJIKOTOJISA, €ro
IPOM3BOJICTBE, CBOMCTBAX M 3HAYEHHWU B HapoJHOM xo3siictBe. Ilokazats maryOHoe
BO3JICUCTBUE CIMPTOB Ha JKMBBIE OpraHu3Mel. [IpoBecTH wucCcieOBaHHS M II0Ka3aTh
HEeraTUBHOE BIMSHHME HA )KU3HU B OOILECTBE 3TOr0 BellecTBa. J[aHHbIe CBECHUS TOTOIHAT
MaTepuaibl ypOKOB XUMHUHU U OMOJIOTUU IO JaHHOU TeMeE.

5. «CTpouTe/ibHbIe MaTepHAdbl M HMX BJHSIHHE HAa OKPYXKAWUIIYI cpely H
310pOBbEYeT0BEeKa», B IPOEKTE OTPA3UTh OTBETHI HA BOMPOCHI IKOJIOTUYECKUX MPOOIeM,
CBSI3aHHBIX CO CTPOMTEIBCTBOM OOBEKTOB HAPOJHOTO  XO3AHCTBA; MPOOJIEMBI
B3alMOOTHOIIEHMsI OOLIeCTBa U MPUPOIbI, COXpAaHEHHE OKpYXKaroulei cpenbl. Boiiepxar
JM 9KOJIOTUYECKHE CHCTEMBbl BO3pacTarollue Xo3siicTBeHHble Harpy3ku? I'ne Hambonee
OMACHOE 3BEHO B KOMILIEKCEIKOJIOTHUYECKUX MpodieM? OxpaHa OKpyXKarouieil cpelbl B
Poccuu. CoBpeMeHHbIe TPOOIEMbI U IIyTH UX PEIICHUS.

Pexomenayemble TeMbl IPOEKTOB 10 XMMHH
Merassl B )KU3HH YEI0BEKA.
Mertauibl ¥ CIJIaBbl, UX CBOMCTBA M TPUMEHEHUE B PATHMOIIEKTPOHHOMN
anmnaparype.
Mup Boasl. TaiiHbl BOJOIIPOBOAHON, CEKPETHI MUHEPAIBHOM.
Mup mutactmace.
MBI )kuBEM B MUDE MTOJIUMEPOB.
Mpu10: BUepa, cerojHs, 3aBTpa



