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1. TIACHOPT PABOYEM ITIPOI'PAMMBI YUYEBHOM
NTUCHUIIJINHBI

OV .09 Xumus
IHosicHuTEeIBLHAA 3aIIUCKA

[Iporpamma  oOmieoOpa3oBaTenbHOM  y4eOHOM ~ JUCHUIUIUHBL  «XUMHUSI»
MpeaHa3HaYeHa Uil U3YYEeHHs XMMHUU B MPOPECCHOHAIBHBIX 00pa30oBaTEIbHBIX
opranmzauuax CIIO, peanusyoomux o00pa30BaTENbHYI0 NPOTPAMMY CPEIHETO
oOmiero o00pa3oBaHMsl B Tpeferaax OCBOCHHS OCHOBHOM mpodeccuoHaTbHOM
obpazoBatenbHoil mporpammbl CIIO (OIIOIT CITO) Ha 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHus MpU TMOArOTOBKE KBAIM(PHUIMPOBAHHBIX padOUYMX, CIyXKallKX,
CHEIUAINCTOB CPEAHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpeOGoBanuii ®I'OC cpennero obiiero
o0pa3oBaHusA, TMPEABIBISIEMBIX K CTPYKTYpe, COIEPKaHUIO U pe3ysbTaTaM
OCBOCHHUS Y4e€OHON JUCHUIUIMHBI «XUMH», B COOTBETCTBUU ¢ PekoMeHnanusamu
[0 OpraHu3aly MOJYYeHHs CpeTHEro 00111ero ooOpa3oBaHus B Mpeiesiax OCBOCHHUS
o0pa3oBaTeIbHBIX MPOTPaMM CPEIHETO MPOQPECCUOHANTBHOTO 00pa3oBaHus Ha O6aze
OCHOBHOTO 00mIiero o0pa3oBaHUs C YYETOM IIpumepHO OCHOBHOU
oOpa3oBaTeIbHOM MpOrpaMMbl CpelHero o0Iero o0pa3oBaHUs, OJ0OPEHHOM
pemieHreM (denepanrbHOro y4eOHO-METOAMYECKOTO OOBEIUHEHUsI IO OO0IIeMy
obpazoBanuio (mpoTokoa ot 28 utons 2016 r. Ne 2/16-3).

Coneprxanue nporpaMMbl « XUMUSI» HAIIPABJICHO HA JOCTHXKEHUE CIETYIOMIMNX
neJen:

* ¢opmupoBaHWE Yy OOydYalONIMXCA yMEHUS  OLIEHUBATh 3HAYUMOCTH
XUMUYECKOTO 3HAHUS JJISI KayKJI0TO YEIOBEKA;

* (dopmupoBaHUE y 00YJAIONIUXCS [IETOCTHOTO MPEACTABICHUS O MUPE U POJIU
XUMUUA B CO3/IaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA;
yMEHHSI OOBACHITH OOBEKTHI U MPOIECCHl OKPYXKAIOIIEH NeHCTBUTEILHOCTH:
IIPUPOJHOMN, COLUMAIBHOM, KYJBTYPHOU, TEXHUYECKOM CpEelbl, — HCIIOJIb3Ys
JUISL 3TOr0 XUMUYECKUE 3HAHUS,

* pa3BUTHEC y 00YyYaIONIUXCsl YMEHUN pa3iandarh (HaKThl U OLICHKH, CPABHUBATH
OLICHOYHBIE BBIBOJBI, BUJETh HX CBSI3b C KPUTEPUSMH OLIEHOK U CBA3b
KPUTEPUEB C OMNpPENENIEHHON CHUCTEMOW IIeHHOCTeH, (QopMyIupoBaTh H
000CHOBBIBaTh COOCTBEHHYIO MTO3UIIHIO;

* mpuoOpeTeHne OOYYarONIUMHUCS OMbITa Pa3HOOOPA3HOW JEATEITHHOCTH,
MO3HAHUS W CaMOIO3HAHWS, KIIFOYEBBIX HABBIKOB, NMECIOIINX YHHUBEPCAIHEHOE
3HAYEHWE ISl PA3IMYHbBIX BUIOB JIEATETLHOCTH (HABBIKOB PEIICHUS TPOOIIeM,
OPUHATUSA PEIICHHWM, TOHCKa, aHaau3a | o0paboTKM HHpOpMaIuH,
KOMMYHUKATHBHBIX HAaBBIKOB, HABBIKOB W3MEPEHUH, COTPYJAHHYECTBA,
0e301acHOro o0panieHus ¢ BEIMIECTBAMH B TOBCETHEBHOM JKU3HU).

B nporpamMmmy BKIIIOYEHO cojAep)KaHWE, HampaBIE€HHOEC Ha (OPMHUPOBAHHE Y
CTYJACHTOB KOMIIETEHIINM, HEOOXOAMMBIX misi KadecTBeHHOTO ocBoeHus OIIOII
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CIIO na 6a3ze OCHOBHOTO OO0IIEro o0pa3oBaHUs ¢ MOJYYEHUEM CPEIHEro OOIIEro
o0pa3oBaHusl; MPOrpaMMbl MOJATOTOBKY crieUanucToB cpennero 3seHa ( [IIICC3).

[Iporpamma  MOXET  HMCHOJB30BATBHCS  JIPYTUMU  TPOheCCHOHATHHBIMH
o0pa3oBaTeIbHBIMM  OpPraHU3aLMAMH,  PEATU3YIOLIMMU  OOpPa30BaATENIbHYIO
nporpamMmy cpeaHero oouero oopazoanus B npezaenax ocsoenus OIIOIT CIIO na
6a3e ocHoBHOrO obuiero oopaszosanus (IIIICC3).

1.1. Ob61acTb NpuMeHeHUs1 pado4eil MPOrpaMMbl

PabGouas mnporpamma y4yeOHON HAMCLUMIUIMHBI SBISIETCS YAacThIO MPOrpPaMMBbI
HOJArOTOBKM CIELMAIUCTOB cpeaHero 3BeHa B cooTBeTcTBUU ¢ PI'OC cpennero
obmero obpazoBanuss 1 ®I'OC CIIO no cnenumansaoctu 08.02.11. Ynpasnenue,
AKCITyaTalust U 00CIYKMBaHWE MHOTOKBAPTHUPHOTO JOMA.

PabGouas mnporpamma y4yeOHOW AMCHMUIUIMHBI MOET OBITh HCHOJB30BaHA
IpENnoiaBaTes MM Ul OCYILECTBICHUS  001eo0pa3oBaTeIbHOW  MOATOTOBKHU
CHELMATIUCTOB CPEIHEr0 3BEHA €CTECTBEHHOHAYUYHOT O IPOQUIIS.

1.2. MecTo y4yeOHOH AHCHUIJIMHBLI B CTPYKType MPOrpaMMbl MOATOTOBKH
CTIEIHAJINCTOB CPeTHEro 3BeHA:
JlucruiuinHa  BXOJUT B 00meoOpa3oBaTeNbHBI IMKJI M OTHOCHTCS K
o01reo0pa3oBaTebHBIM yY€OHBIM AUCIUILIMHAM T0 BBIOOPY M3 00s3aTEIBHBIX
IPEIMETHBIX 00JIaCTEH.

1.3. Hean u 3agaum y4eOHOM MUCUMILVIMHBI — TPeOOBaHMS K pe3yJbTaTam
OCBOEHHUS Y4eOHO! TMCIUTIAHBI:

OcBoenune coaepxanus yaeOnon maucruiuinabl OY/J[.09. Xumus obecrieunBaet
JTOCTH)KEHUE 00YUYaIOIIMMUCS CICIYIOMNUX Pe3yJJbTATOB:
* TUYHOCHIHBIX .
— YYBCTBO TOPJOCTH M YBAXKCHHUS K UCTOPUM U JOCTHIXKCHHUSM OTEHYECTBEHHOM
XUMUYECKOW HAayKH; XUMHUYECKH TPaMOTHOE IIOBEJICHHE B TNpodeccroHanbHOM
NEATeIbHOCTH M B OBITY TIpu OOpameHuH ¢ XUMHYCCKHMMH BEICCTBAMH,
MarepuagaMy U IpoLecCcamu;
— FOTOBHOCTb K MPOJIOJDKEHHUIO 00pa30BaHUS U MOBBINICHHS KBaTU(UKAIIUU B
n30paHHOM TIPOo(decCHOHATBFHON NEeATETPHOCTH M OOBEKTUBHOE OCO3HAHUE POJIH
XUMUYECKUX KOMIIETEHIINI B 3TOM;
— YMEHHE HCHOJIb30BaTh JOCTHXKCHUSI COBPEMEHHOW XUMHUUYECKON HayKu H
XAMHYECKUX TEXHOJOTHH IS TIOBBIIIECHUS COOCTBEHHOTO HWHTEIUIEKTYaJIbHOTO
pa3BUTHsI B BEIOpAHHOU MPOodeCCHOHATBHON NeATEeIbHOCTH;
- TPOSBICHUE HABBIKOB COTPYIHHYECTBA CO CBEPCTHUKAMM, JAETbMU MIIAJIIIETO
BO3pacTa, B3POCIBIMH B 0O0pa30BaTENbHOW, OOIIECTBEHHO TOJE3HOH, y4eOHO-
HCCIIEIOBATEIBCKOM, MPOEKTHOM U IPYTUX BUAAX JEATEIbHOCTH;
- 3a00Ta 0 3alIUTe OKPYXKAIIIEH Cpeibl, COOCTBEHHOM M 4y>KOM 0€30MacHOCTH, B
TOM YHCJIe ITU(POBO;
* MemanpeomMemHblx:
— MCIOJIb30BAaHUE PA3JIMYHBIX BUJIOB [TO3HABATEIBHON JEATEIbHOCTU U OCHOBHBIX



MHTEJUIEKTYaJbHBIX onepanuil (I0OCTaHOBKH 3a7auu, (OpMyIUPOBAHUS

TUNOTE3, aHalu3a W CHUHTE3a, CpaBHEHHUs, OO0OOIIEeHMs, CUCTEMaTU3alluu,
BBISIBIICHUS NPUYUHHO-CIIEICTBEHHBIX CBsI3€EH, MOUCKA aHaJIOT OB,
dbopMynUpoBaHMs BBIBOJOB) JIJIsi PEIICHUS MOCTaBICHHOW 3a/laud, MPUMEHEHHE
OCHOBHBIX METOJOB TMO3HaHUSA (HAOIIOJECHMS, HAYYHOTO DSKCIEPUMEHTA) ISl
W3YUYEHUS PA3IUYHBIX CTOPOH XMMHUYECKHUX OOBEKTOB U MPOIIECCOB, C KOTOPHIMU
BO3HHUKAET HEOOXOAUMOCTh CTAIKUBATHCA B IpodeccuoHanbHoi chepe;

— MCTOJIb30BAaHUE PA3JIMYHBIX UICTOYHUKOB JIJIsI MOJYyYEHUS] XUMUYECKON
nH(popMaIu, yMeHUE OIIEHUTD €€ JIOCTOBEPHOCTH ISl JOCTHXKEHUS XOPOIIINX
pe3ynabTaToB B podeccuoHanbHoi cdepe.

* NPEOMEemHbIX

- ¢OpMUPOBAHHOCTH TIPEACTABICHUM O MECTE XMMHHU B COBPEMEHHON HAy4YHOM
KapTUHE MHUpa; TOHUMAHHUE POJU XUMUU B (POPMHUPOBAHUU Kpyrozopa H
(G yHKIIMOHAIBHOM TPAMOTHOCTH YEJIOBEKa JIJIs PElICHUsI IPAKTUYECKUX 3a/aY;

- BJQJICHUE OCHOBOTOJIATAIOIMIMMHU XUMHUUYECKUMU TOHSITHUSMU, TEOPHUSIMH,
3aKOHAMM W  3aKOHOMEPHOCTSMH; YBEPEHHOE IIOJb30BAaHUE XHWMHYECKOUN
TEPMUHOJIOTUEN U CUMBOJIMKOW;

- BJIQJICHUE OCHOBHBIMH METOJAaMU HAYYHOT'O TO3HAHUS, HCIIOIb3YEMBIMH B
XUMUU:  HaOJIOJICHWE,  OIMCaHWe, HU3MEpPeHHe, OKCICPUMEHT; YMCHHUE
o0pabaTtbiBaTh, OOBACHATH PE3YJIbTATHI MPOBEJICHHBIX OIMBITOB U JIENIaTh BHIBOBI,
TOTOBHOCTh U CIOCOOHOCTh MPHUMEHSATH METOJAbl TMO3HAHUA TPHU PEIICHUU
NPaKTUYECKUX 3a]1a4;

- c(hOpMUPOBAHHOCTh YMEHHS JaBaTh KOJMYECTBEHHBIE OLIEHKH M TMPOBOJIUTH
pacyeThl 0 XUMUYECKUM (PopMyJiaM U ypaBHEHUSIM;

- BJIQJICHUE TPaBUJIAMHU TEXHUKHA O€30MaCHOCTH MPHU UCIOJIb30BAaHUN XUMHUUYECKHUX
BEILECTB;

- c(OpMHUPOBAHHOCTh COOCTBEHHOW IMO3UIIMM IO OTHOIICHUIO K XWMHUYECKOU
UHGOPMAIIHIH, TTIOTYy4YaeMOU U3 Pa3HbIX UCTOYHUKOB.

B pesynbrare OCBOCHHS AMCHMIUIMHBI OOYYaIOIMIUNCS JOJKEH OBIIAJETh
00IIMMY KOMIETEeHIUAMU

OK 1. [ToHuMarh CYHIHOCTh M COLHMAIBHYIO 3HAYUMOCTh CBOEW Oyaymiei
npodeccun, mMposIBIATH K HEH yCTOWYUBBIN HHTEpEC.

OK 2. Opranu3oBbIiBaTh COOCTBEHHYIO NIESITEIBHOCTh, BHIOMPATH THUIIOBHIE
METO/Ibl M CMOCOOBI BBIMOJHEHUS TPO(ECCHOHANBHBIX 3a]a4, OIEHWBATh HX
3 GEeKTHBHOCTH U Ka4eCTBO.

OK 3. [lpuanMath pemeHns B CTAaHAAPTHBIX U HECTAHIAPTHBIX CUTYAIUAX U
HECTHU 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBasTh MOUCK W MCTOIB30BaHKE WH(OPMAINHU, HEOOX0IUMON
11t () (PEKTUBHOTO BBIMOTHEHUS MPOGECCHOHATBHBIX 3a7a4, TPO(HEeCCHOHATHLHOTO
Y JUYHOCTHOTO PAa3BUTHSI.

OK 5. Ucnonb3oBaTh MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUHU B
poeCCUOHANIBHON JIEATEIbHOCTH.

OK 6. PaGotath B KOJUIGKTHBE U KoMmaHzAe, d()PEeKTHBHO 0OmMATHCS
C KOJUIETaMH, PyKOBOJICTBOM, IOTPEOUTEIISIMHU.

OK 7. bpatb Ha ce0s OTBETCTBEHHOCTb 3a palbOTy UYJIEHOB KOMAaH/IbI
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(MOYMHEHHBIX), pe3yIbTaT BHIIOTHEHUS 3a/IaHUM.

OK 8. CamocTrosiTennbHO  onpenensaTh 3afaud  Npo(ecCHOHANBHOIO U
JUYHOCTHOTO Pa3BUTHS, 3aHUMAThCS caM0o00pa30BaHHEM, OCO3HAHHO TNIAHUPOBATH

MOBBILLIEHNE KBATU(PUKALINH.
OK 9. OpuentupoBarbCsi B  YyCIOBHSX YacTOM CMEHBI
B PO ECCUOHATILHOM €SI TEIbHOCTH.

TEXHOJIOTUH

OK 10. OGecneunBaTh 0O€30MacHBIC YCIOBUS TpyJa B MpodecCuoHaIbHOM

ACATCIIBHOCTH.

1.4. Koiu4ecTBO YacOB HA OCBOEHHE NMPOTrPaAMMBbI YUeOHOH JUCHUIITIMHBI :

MaKCHUMaJIbHOM yueOHoU Harpy3ku odyyatomerocs 117 yacos, B ToM uucie:

00s13aTeNTbHON ayAUTOPHON Y4eOHOM HArpy3Ku 00yuaromierocs /8 4acos;

CaMOCTOATEIbHOM paboThl oOyyaromierocs: 39 4acos.

2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JJUCHUIIJIMHBI

2.1. O6bem yueOHoi qnucuuminnabl OY .09 Xumus
U BU/bI Y4eOHOH padoThI

Bupa yueOHoi padoThI

Oovem uacoe

MakcumaJjibHasi yuyeOHasi HArpy3Ka (Bcero) 117
Oo6s13aTesibHAS Ay IMTOPHAs yueOHasi HArpy3Ka (BCero) 78
B TOM YHCJIE:

nabopaTopHbIe pabOThHI 16
KOHTPOJLHBIE pabOThHI 4
CamocrosiTesqibHas paboTa 00y4awinerocs (Bcero) 39
B TOM YUCJIE:

MOITOTOBKA pedepaToB, JOKIATOB 17
paboTa ¢ yueOHOI, CIpaBOYHOM JIUTEPATYPO U HHTEPHET-PECYPCAMHU

pellleHre BapruaTUBHBIX 3a1a4 22

CO3/IaHUE MPE3CHTAMN

IIOATrOTOBKA ITPOCKTA

[TpomesxyTounas arrectanus B popme nudHepeHImpoBaHHOTO 3a4eTa




2.2. TeMaTH4YeCKUH IVIAH U COAEP:KaHUE YYeOHOH JMCUUIIMHBI OV 1.09. Xumus

(Texuundyeckuid npoduanL npodeccHoHAJIBLHOr0 00PaA30BAHNSA)

HaumeHnoBanu Coaepikanue yueOHOIro MaTepuaJa, JJaboparopHblie padoThl, IPAKTHYECKHE 3AHATHS, OGbem |Yposeny
° pa3saejioB u CaMOCTOATECIbHAasA pa60Ta oﬁyqamumxcﬂ
reM qgacoB 0OCBOCHUS|
1 2
BBenenue 1/1/0 1
Pazpen 1. | OOmast 1 HeOPraHMYeCKast XUMHS 68/45/23
Tema 1.1. | OCHOBHBIE IOHATHA M 3AKOHBLI XHUMHH. 8/5/3
OcHoBHBbIE TTOHATHUSI XUMUU. BemectBo. AToM. Mosiekyna. XUMHUUYECKUI 3JIEMEHT. 1 1
Annotponusa. IIpocthie U crnoxHble BeniecTBa. KayecTBEHHBIM M KOJWYECTBEHHBIM COCTAaB BEILIECTB. 2 2
Xumudeckue 3Haku u ¢Gopmyiabl. OTHOCHUTENTBHBIE aTOMHAs W MOJIeKyJsipHas Macchl. KomnuecTBo
BEIIECTBA.
OcHoBHBIE 3aKOHBI XUMHHM. CTeXHMOMETpHs. 3aKOH COXpPAHEHHS MAacChl BEIIECTB. 3aKOH IOCTOSHCTBA 2
COCTaBa BEILIECTB MOJICKYJIIPHON CTPYKTYpbl. 3aKOH ABOTaJIpo U CIEJICTBUS U3 HETO.
Pacuernbie 3a1aun Ha HaXO0XJIECHUE OTHOCUTEIBLHOW MOJICKYJISIPHOM MAacChl, ONPEACICHUE MAacCOBOU JOJIU
XUMHUYECKUX DJIEMEHTOB B CJIIO)KHOM BEIIIECTBE.
Buowt oesamenvnocmu na y486ﬂblx 3AHAMUAX. Onpez[eneHI/Ie " ONICpHUPOBAHUC CICAYIOINUMH XUMHUYCCKUMU IIOHATUAMM:
BCIICCTBO, XUMHYECKUN OJICMEHT, aTOM, MOJICKYJIa, OTHOCHUTCIBHBIC aTOMHasd M MOJICKYJIsIpHasd MacCChl, HOH, aJlJIOTPOIIN:,
HU30TOIIbI, XHUMHYECKas CBA3b, JJICKTPOOTPHULATCIBHOCTH, BAJICHTHOCTb, CTCIICHb OKUCICHUA, MOJIb, MOJISIpHAsd Macca,
MOJ'IHprIﬁ O6’beM Fa3006pa3HBIX BCIICCTB, BCHICCTBA MOJICKYJIIPHOT'O 1 HCMOJICKYIISIDHOT'O CTPOCHUS. Pemenne 3a4a4.
Bueayoumopnaa camocmoamenvnan paboma (omuemnas): 3
Penrenue 3a4a4 Ha OCHOBHBIC 3aKOHbI XUMHU.
Tema 1.2. | [Iepmoanyeckuii 3axkoH u Ilepuoanyeckas cucreMa xXumudeckux 3jeMenToB /[.M.MeHaeneeBa nu 9/6/3
CTPOEHHE aTOMA
2 2

[Tepuonnueckuii 3axoH . 1. MenneneeBa. OtkpswiTue . 1. MeHaeaeeBbIM NIEPUOTUUYSCKOTO
3akona. [lepuonnueckwnii 3akoH B hopmynuposke JI.11.Menneneena.
[lepronnueckas TabnuIa XUMUYECKUX JIEMEHTOB — Tpaduueckoe 0TOOpaKeHNEe MePHUONIECKOr0 3aKOHa.




CrtpykTypa nepuoandeckoi Tabauibl: NepHobl (Majgble U 0OJIbLINE), TPYIIILI (T1aBHAs U MOOOYHAS).

CoBpemennass ¢opmynupoBka Ilepumonuueckoro 3akona. 3HaueHue Ilepuogumyeckoro 3akoHa U
[Tepuonuueckoin cucrembl XuMu4eckux anemMeHToB J[.M.MeHnneneeBa s pa3BUTUS HAYKA U TIOHUMAHUSA
XUMHUYECKOW KAPTUHBI MUPA.

2
Jlabopamopnasa paboma Ne 1
MopenupoBanue noctpoenus [lepuoandeckon TaOIUITbI XUMHUYECKUX DJIEMEHTOB
Buowt oeamenvnocmu na yueOHbIX 3aHAMUAX:
OO0bscHeHne GU3NYECKOTO CMbICIa CUMBOJIMKH MEPUOINYECKON TabIuIbl XuMHueckux aiemenToB JI.M1.Menneneena
(HOMEpOB AIeMeHTa, epruoa, TPYIIbl) U YCTAHOBKA MPUYUHHO-CIIEACTBEHHOM CBSI3U MEXK/Ty CTPOCHHEM aToMa U
3aKOHOMCPHOCTAMU U3MCHCHU A CBOMCTB DJIEMEHTOB U O6p330BaHHI)IX HMMHU BCHICCTB B IICpUOJAax U I'pyIrax. XapaKTepI/ICTI/IKa
AJIEMEHTOB MaJIbIX M OOJBIIMX MTEPHUOJIOB TI0 MX MOIokKeHUI0 B [leproandeckoit cucteme  JI.M.Menneneena.
BrInosTHeHnEe XMMIYECKOTO SKCIIEPUMEHTA B ITOJTHOM COOTBETCTBHHC IpaBmiiaMu Oe3onacHocTH. Habmonenne, pukcanms u
OIMCaHNe PEe3yJAbTATOB MPOBEJCHHOTO IKCIIEPHMEHTA.
Bueayoumopnaa camocmosamenvnasn paooma (omuemnasn): 3
Pemenne 3a1a4 Ha OCHOBHBIE 3aKOHBI XUMHHU

Tema 1.3. | CTpoeHuHe BelecTBa 12/8/4

HNonnas xumudeckass cBa3b. KaTnoHbl, MX oOpa3oBaHUE W3 aTOMOB B pe3yJbTare IMpollecca OKUCICHUS. 2
AHHOHBI, UX 00pa30BaHKWE W3 aTOMOB B Pe3yJIbTaTe IMpoIlecca BOCCTaHOBICHUs. MoHHAs CBSI3b KaK CBS3h
MEXIy KaTHOHAMH M aHHMOHAMH 3a CUET DJICKTPOCTATHUUECKOTO MpHUTshKeHUs. Kiaccudukaius MOHOB: IO
COCTaBy, 3HAKY 3apsja, HAIMYUIO THApaTHOW 00onouku. MoHHbIE kpucTamuimueckue pereTku. CBoicTBa
BEIIECTB C HOHHBIM THUIIOM KPUCTAJUNIMYECKON PEIIETKU
KoBanenTHas xumuueckasi cBsi3b. MexaHnu3M o0pa3oBaHUsI KOBAJICHTHOM CBs3U (0OMEHHBIN U JOHOPHO- 2
aKIENTOPHBIN). DIEKTPOOTpUIIATENBLHOCTh. KOoBasieHTHBIE NOJIApHAs U HenoJsipHasi cBsi3u. KpaTHOCTD
KOBQJICHTHOU CBsI3U. MOJIEKYIISIpHBIE U aTOMHbBIE KpUCTAITNYECKUE pelieTku. CBONCTBa BEUIECTB €
MOJIEKYJISIPHBIMH U aTOMHBIMU KPUCTAJUIMYECKUMU PEIIETKAMU.
Mertannuyeckas CBs3b. MeTtauinueckass KpUCTAJUIMYECKas PEIICTKA U METAIJINYECKAs XUMUYECKas CBS3b.
Pu3n4ecKre CBOMCTBA METAIIOB.
ArperaTHbI€ COCTOSIHUSI BEIIECTB W BOJOPOJHAS CBS3b. TBEpHOE, KHIKOEC M Ta3000pa3HOE COCTOSHUS 2

BenecTB. [lepexos BenmecTBa U3 OJTHOTO arperaTHOro COCTOSIHUS B Apyroe. BogopoaHast cBA3b.
Uucteie BemiectBa U cMecHu. [loHsTue o cmecu BemiecTB. ['oMoreHHble U reTeporeHHbie cmecu. CoctaB
cMecei: 00beMHasi U MacCcoBasi I0JM KOMIIOHEHTOB CMECH, MacCOBas JI0JIsl PUMECEH.




HNucniepcubie cucteMbl. [loHstue o nucnepcHoit cucteme. JlucnepcHas daza u AUCHEPCHOHHAS Cpena.
Knaccuduxanusa nucnepcHbix cucteM. [IoHsATHE 0 KOMIOUIHBIX CUCTEMAX.

Jlabopamopnas paboma Ne2 2 3
[lonyyenune cycneH3uu kapOoHaTa KajablUs B BOJE
Buowt doesamenvnocmu na yu4eOHbIX 3aHAMUAX:
YcraHoBKa 3aBUCHMOCTH CBOMCTB XUMHUYECKUX BEIIECTB OT CTPOCHHUS aTOMOB 00Pa3YIOIIUX UX XHMUYECKUX AJIEMEHTOB.
XapaKTepUCTUKA BAXKHEHUIIUX TUITOB XUMUYECKHUX CBSI3€M U OTHOCUTEIBHOCTH 3TON THUITOJIOTHH.
OOBsicCHEHHE 3aBUCIMOCTH CBOWMCTB BEIIECTB OT X COCTAaBa M CTPOSHHSI KPUCTAJUIMIECKUX PEIIETOK.
Bueayoumopnaa camocmosamenvnan paooma (omuemnasn): 4
Pemenue 3ama4 mo reme «CTpoeHHE BEIIECTBAY.
Tema 1.4. | Boga. PacTBoOpbL. DJIEKTPOJIUTHYECKAS THCCOIHALUS. 8/5/3
Bopa. PactBopel. PactBopenme. Boma kak pactBoputenb. PactBopuMocTs BemiecTB. HachllieHHBIE, 2 2
HEHACBIIICHHBIE, TIEPECHIIIEHHbIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B, XKUJIKOCTEH M TBEPABIX
BEIIIECTB OT Pa3JIMYHBIX (PaKTOPOB.
MaccoBas H0JII PAaCTBOPCHHOT'O BCIICCTBA
GHGKTPOHI/ITI/I‘IGCKEUI Jucconuanusd. 3J'I€KTpOJ'II/ITBI N HCIOJICKTPOUTHI. QHCKTPOJII/ITI/ILIGCKEUI Jucconuanus. 2
MexaHu3Mbl BHCKTPOHHTHHCCKOfI Aucconuanu ajis1 BCICCTB € pa3JIMUYHbIMAU TUITAMHA XUMHUYECKOU CBSI3H.
FI/I,IIpaTI/IpOBaHHLIG N HCTUAPATHUPOBAHHBIC NOHBI. CrenieHb BHCKTPOJII/ITPI‘ICCKOﬁ JUCCOUAIIUH. CuiibHBIC U
ciia0ble QJICKTPOJINTHI. OCHOBHBIE ITIOJIOKEHHUS TCOPpUHN BJIGKTPOJ'II/ITI/ILIGSCK0ﬁ JUCCOUalH. KI/ICJIOTBI,
OCHOBAHMUS U COJIM KAK DJIEKTPOJINUTHI.
Buowt oeamenvnocmu na yueonwvix zanamuax: OopMynupoBKa OCHOBHBIX MOJIOKEHHUN TEOPUH HIIEKTPOJIUTHIECKON
JMICCOLIMAIIMU M XapaKTePUCTUKA B CBETE 3TOM TEOPUHU CBOICTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHUIA.
Bueayoumopnas camocmosmensvhnasn paboma (omuemnas): 3
Pemenue 3aay o teme «Teopust 3MEKTPOTUTHUECKON AUCCOIHALIN
Tema 1.5. | Knaccudukanusa HeOPraHMIeCKMX COeTHHEHN H MX CBOICTBA 12/8/4
Kucnoter m ux coiictBa. KHCIIOTBI Kak 3JICKTPOJUTHI, UX KJIACCH(PUKAIUSA IO Pa3-JTMYHBIM IPU3HAKAM. 2 2
XHUMHUYECKHE CBOMCTBA KHCIOT B CBET€ TEOPUU OIIEKTPOIUTHYECKON auccouuanu. OcoOeHHOCTH
B3aUMOJICUCTBUSI KOHIEHTPUPOBAHHON CEpHOW M a30THOM KHCIOT ¢ MeTajiaMd. OCHOBHBIE CHOCOOBI
IIOJIYYEHUS] KUCIIOTEI.
OcHoBaHus 1 UX cBoiicTBa. OCHOBAHUS KaK AJICKTPOJIUTHI, HX KIIACCU(HUKAIINS TI0 pa3-JTHUIHBIM MPU3HAKAM. 2

XHWMUYECKNE CBOWCTBA OCHOBAHWUM B CBETE€ TEOPUU DIIEKTPOIMTHUYECKOW auccounuanuu. PasnoxeHue
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HEpacTBOPUMBIX B BoJie OCHOBaHMI. OCHOBHBIE CIIOCOOBI NOJTYUYEHHUsI OCHOBAHUM.

Conu n ux cBorictBa. Conu Kak aneKTponnuTsl. COM CpeTHHUE, KUCIBIE U OCHOBHBIE. X UMUYECKHE CBOMCTBA
COJIEH B CBETE TEOPUHU INEKTPOJUTHUECKON Auccounanuu. CrocoObl nmomydeHus cone. ['uaponus coneil.
Oxkcuanl u ux cpoiictBa. CoseoOpasymwliue U Hecojieoopazyromue okcuabl. OCHOBHbBIE, aM(pOTEpHBIC U
KHCJIOTHBIE OKCH[IbI. 3aBUCHMOCTh XapaKTepa OKCHJA OT CTENEHU OKUCIEHHsS 00pa3yloUlero ero MeTaa.
XUMHYECKHE CBOMCTBA OKCUAOB. []oy4yeHrne OKCHUIOB.

Jlabopamopnuie padomot
Ne 3 McnpiTanue pacTBOPOB KUCIOT U OCHOBAaHUM MHAUKATOPAMH.
Ne 4 TlpuroToBneHue pacTBOpa 3aJJaHHOW KOHIIEHTPALUU.

Buowt doesasmenvnocmu na y4eOHbIX 3aHAMUAX:

Krnaccuduimkanust BEmecTB U MpoIeccoB ¢ TOUKU 3pEHUsI OKUCIEHUA-BOCCTaHOBNIeHHs. COCTaBlIeHHE YpaBHEHUM peaKInii
C TIOMOIIIbIO METO/a AIEKTPOHHOIO OaaHca.

OObsicHEHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM PEaKIINHU U TIOJIOKEHHSI XUMHYECKOTO PaBHOBECHS OT Pa3IUMIHBIX
(hakTopoB BrIMOTHEHNE XUMUUECKOTO KCIIEPUMEHTA B TIOJITHOM COOTBETCTBUUC MpaBmiiamMu Oe3omacHoctu. Habmonenne,
(buKcarus ¥ omMcaHue pPe3yIbTaTOB MPOBEJICHHOTO YKCIIEPUMEHTA. .

Bueayoumopnaa camocmosamenvnasn paooma (omuemnasn):
Pewenue 3a0au no meme «XuMuueckre cBOCTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COETUHEHUI

Tema 1.6.

XuMHYECKHEe peaKIun

9/6/3

Knaccudukanuss xumudeckux peakiuil. Peakiuu coenvHEeHMs, pPAa3OXKEHUS, 3aMeIleHUs, OOMeHa.
Karanutuyeckue peakuun. ObpatuMble 1 HEOOpaTUMbIE PEAKIMH. | OMOTEHHBIE U TeTEPOreHHBIE PEAKITUH.
DK30TepMHUUYECKHE H  DHIOTEPMHYECKHE peakmuu. TermmoBod dA(PPeKT XUMHYECKHUX peaKIui.
TepmoxuMuieckue ypaBHEHUSI.

OKHUCIHUTENBbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHCIUTENIb W BOCCTAHOBJICHUE.
BoccranoButenr u  okucieHue. MeToa AJEKTPOHHOTO ©OanmaHca IS COCTABICHHUS —YpaBHECHHM
OKHCJINTENIbHO-BOCCTAHOBUTEBHBIX PEAKIIUM.

CkopocTh XUMUYECKUX peakiui. [loHsATHE O CKOPOCTH XMMHUYECKHX pPeakluil. 3aBUCMMOCTb CKOPOCTHU
XUMHYECKUX PEAKIUN OT Pa3IUYHBIX (DAKTOPOB: MPUPOJBI PEATHPYIONIUX BEHIECTB, MX KOHIICHTPAIUH,
TEMIIEpaTypPbl, IOBEPXHOCTH COMPUKOCHOBEHUS U HUCMOJIb30BaHUS KATaIU3aTOPOB.

OOpatuMOCTh XUMUYECKUX peaknuii. OOpaTuMple ¥ HEOOpAaTUMBIE pPeakii. XUMUYECKOE PaBHOBECHE U
CHOCOOBI €T0 CMEILECHHUS

Jlabopamopnaa padomur Ned
ITonydyeHue COJITHOM KUCIOTBI U U3YYEHHE €€ CBOMCTB
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Brneayoumopunaa camocmoamenvuaa paboma (omuemnasn): 3
Pemenue 3ana4 no teme «OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIII

Buowt desmenvnocmu na yueonvix 3anamusax: OOBSCHEHHE CYIIIHOCTH XUMUYECKHX TporieccoB. Knaccuduxarus
XMUMUYECKUX PEaKIHMid MO Pa3JIMYHbIM MpPHU3HAKaM: YHCIY M COCTaBY IPOAYKTOB M PEAareHTOB, TEIUIOBOMY 3(deKry,
HanpaBJIeHHIO, (ha3e, HATMYMIO KAaTATH3aTopa, M3MCHEHHUIO CTEIEHEH OKUCICHHS 2IEMEHTOB, 00pa3yOIINX BEIIECTBA.
VYcTaHoBKa MPU3HAKOB O0IIETro M pa3IMYHOIO B TUIIOJIOTMH PEAKLUU JJI1 HEOPIraHUYECKOW U OpraHMYecKOil XuMuHu.
Krnaccudummkarys BemecTB U MPOIECCOB ¢ TOYKU 3PCHUS OKUCIICHUS-BOCCTaHOBJICHHS. COCTAaBICHUE YPABHCHHI PEaKIui ¢
MOMOII[bIO METO/1a 3JIEKTPOHHOT0 OajaHca.

OObsicHEHHE 3aBHCUMOCTH CKOpPOCTH XUMHYECKOH pPCaKiu " IOJIOKCHHUA XUMHUYCCKOI'0 PpPaBHOBECUA OT PA3JTUYHBIX
(akTopoB. BrINonHEeHNEe XMMUYECKOTO AKCIEPUMEHTa B MOJHOM COOTBETCTBHMC IpaBuiamMu Oe3omacHocTH. Habmonenue,
(uKcalus U ONKMCaHue pe3ylbTaToOB IPOBEJEHHOIO SKCIEPUMEHTA.

Tema 1.7. | MeTa/iibl M HEMETAJLIIbI 10/7/3
Meramnbl. OcoOeHHOCTH CTpOEHHsl aToMOB M KpucTawioB. dusmyeckue CBOMCTBA METaUIOB. 2
Knaccubpukanus MeTasioB 1O  pa3IMYHBIM  TpU3HaKaM. XUMHUYECKHE CBOMCTBAa  METAJLJIOB.
DIIEKTPOXUMUUYECKUN psil HANPSHKEHUA METaIoB. MeTaiuioTepMus.
O6mue criocoObl mosydeHus: MmetauioB. [lonsTue o Metamypruu. [lupomeTamyprus, THIPOMETATUTYPTHS
U 3eKkTpoMeTauyprusi. CriaBbl YEpHBIE U LIBETHBIE.
Hemertannbl. OcoOeHHOCTH CTpOoeHUsI aTOMOB. Hemerasisl — MpoCThie BEIIECTBA. 3aBUCUMOCTb CBOMCTB 2
rajoreHOB OT UX IMOJIO0XKEHHUS B MEPUOANYECKON cucteme. OKUCIUTENIbHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA
HEMETAJUJIOB B 3aBUCUMOCTH OT UX MOJIOKEHUS B PALY JIEKTPOOTPULIATEIIBHOCTH.
Jlabopamopnasa paboma Ne6 2
ITonyuyenue okcuaa yriepona |V u uzydenue ero cBoiCTB
Konumpoavnaa paboma no Heopzanuueckou Xxumuu 2
Bueayoumopnaa camocmoamenvnana paboma (omuemuasn): 3
Pedeparsr Ha Temy «MeTauibl 1 HEMETAIITBI)
Buowt oesmenvnocmu na yll86Hblx 3AHAMUAX? XapaKTepI/ICTI/IKa cocCTaBa, CTPOCHUA, CBOﬁCTB, MOJYUYCHUS U TPUMCHCHUA
BakHehmmx metaiwioB (IA u II A rpynn, amoMuHHS, *Keje3a, a B €CTECTBEHHO-HAy4YHOM mpoduiie W HEKOTopwix d-
SHGMGHTOB)I/I ux COGHHHCHHﬁ.
XapakTepucTHKa COCTaBa, CTPOCHHUS, CBOMCTB, IMOJYYEHUs M NpUMEHeHus BaxHelmux HemetauoB (VI A, VIIA, VIA
Ipymnm, a Takxke a3otra U (Qocdopa, yriepoga U KpeMHHs, BOJOPOJAA) M UX COEIUHEHHUH. BbINOMHEHHE XMMHYECKOTro
OKCIICPUMCHTA B IIOJIHOM COOTBCTCTBHUUC IIPpaBUIIAMU 0€30IaCHOCTH. Ha6J'IIOI[eHI/Ie, (I)I/IKCQ.I_II/ISI " OIIMCaHUC pPE3YJIbTAaTOB
IMPOBCACHHOT'O SKCIICPUMCHTA.

Pazpen2 | Oprannveckasi XuMusi 48/32/16
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Tema 2.1.

OcHOBHBbIE MOHATHS opraanecxoﬁ XUMHUHU U TCOPHUSA CTPOCHUEC OPraHUIECCKUX COCI[I/IHCHI/Iﬁ

71512

IIpenmer opranndeckor XxuMuu. IIpupoHble, HCKYCCTBEHHBIE U CHHTETUYECKUE OPraHUYECKHUE BEILECTBA.
CpaBHEHME OPraHMYECKUX BEIIECTB C HEOPTaHUYECKUMU.

BanenTHOCTE. XHUMUYECKOE CTPOCHUE KAK ITOPALOK COCUHEHUSI aTOMOB B MOJIEKYJIBI I10 BaJICHTHOCTH.
Teopuss crpoeHuss opranudeckux coeauHeHnii A.M. bymiepoBa. OCHOBHBIE ITOJIOKEHHSI TEOPUHU
XUMHYECKOr0 CTpoeHus. M3omepuss u uzoMmepbl. XuMuUyeckue QOpMyJibl W MOJEIH MOJEKYyl B
OPraHUYECKON XUMHUHU.

Knaccuduxanus oprannueckux BemiecTB. Kiaccudukaiys BemecTB N0 CTPOSHUIO YIiIepOoaHOTO CKelleTa U
HaIM4uio GyHKIMOHAIBHBIX rpynmn. ['omonoru u romonorus. Hauana nomenknarypsl lUPAC.
Knaccupukamuss peakuuii B OpraHuveckoil xumuu. Peakuuu npucoenuHeHus (TUAPUPOBAHUS,
raJIOTEHUPOBAHUS, THUJIPOTAJOTEHUPOBAHUS, TUapaTanuu). Peakuuu oTmierneHuss (AeruapupoBaHus,
JETUIpOrajJoreHuPOBaHUsl, AeTuaparanun). Peakiun 3amenienus. Peakuyu nusomepusaiii.

Buowt oeamenvnocmu na yuednvix 3anamuax: XapaKTEpUCTHKA COCTaBa, CTPOCHMS, CBOWCTB Ba)KHEWIIMX KIJIACCOB
YIJIEBOJOPOJIOB. YCTAaHOBKA 3aBUCUMOCTHM HX CBOMCTB OT CTPOCHUS MOJEKYl. XapaKTepUCTUKA BAXKHEWIIHMX THUIIOB
XUMUYECKUX CBs3eil. lcmonmb3oBanue B y4eOHOM M TMPOQPECCHOHAIBHOW JEATEIHHOCTH XHUMHUYECKUX TEPMHUHOB H
cuMBoJIMKHM.Ha3BaHNe M3y4YEHHBIX BEIIECTB MO TPUBHAIBHOM WM MEXIyHAapOAHOW HOMEHKIIAType M OTpa)K€HUE COCTaBa
TUX COEIMHEHUH C TMOMOIbI0 XUMHUYEeCKHX (opmyn. OTpakeHHe XMMHUYECKUX IPOIIECCOB C MOMOIIbIO ypaBHEHHI
XUMUYECKUX pEaKIHil. YCTaHOBKAa IMPU3HAKOB OOIIEr0 M PA3jIMYHOTO B THUIOJIOTHHM PEAKIUN /I HEOPraHHMYEeCKOW |
OpraHMYeCcKON XMMHUU. BBIMOIHEHHE XMMHUYECKOrO SKCIIEPHUMEHTa B IOJIHOM COOTBETCTBHH C IMpaBUJIaMH O€30MacHOCTH.
Habmonenue, ¢pukcaius 1 onucaHue pe3yabTaToB MPOBEACHHOTO SKCIIEPUMEHTA.

Bueayoumopnasa camocmoamenvnaa paboma (omuemnasn):

Pemenune 3amau mo teme «Teopust CTpoeHHS OpPraHUYECKUX COCIUHEHUI: TOMOJIOTUS M U30Mepus (CTPYKTypHas H
MIPOCTPaHCTBEHHAsA). B3auMHoOe BiMsHNE aTOMOB B MOJIeKyNax. THIIbI CBsI3€i B MOJIEKyJaX OPraHUYeCKUX BEIIECTB.
I'ubpunusanust atroMHBIX opOuTanei yrineponaa. Pagukan. @yHKIMOHANIbHAS TPYIIa.

Tema 2.2.

YmeBouopoubl U UX NPUPOAHBIC HCTOYHUKH

14/9/5

AJKaHbl. TOMOJIOTMYECKUN psAll, U30MEpPUS U HOMEHKIATypa ajJKaHOB. XHMHYECKHE CBOMCTBA aJIKaHOB
(MeTaHa, 3TaHa): TOPEHUE, 3aMEIICHUE, Pa3JIOKEHUE, AerupupoBanue. [IpuMeHeHne ajJkaHOB HA OCHOBE
CBOMCTB.

2

AJnkeHbl. OTWJIEH, €ro IMoJydYeHue (JAeruapupoBaHUEM »HTaHa, ACHOJMMEpPHU3ALMEN MOJIUATUIICHA).
['omonornuecknii psi, U30MEpHsi, HOMEHKJIATYpa AJKEHOB. XMMHWYECKHE CBOMCTBA JITHJIEHA: T'OPEHHME,
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KaueCTBEHHbIE peaklnu (oOecuBeurBaHE OPOMHOM BOJIBI U pacTBOpa NMEpPMaHIraHaTa Kajus), TUApaTalus,
nosuMepusanus. [IpumMenenne 3TuiaeHa Ha OCHOBE CBOMCTB.

Huensl u kayuyku. IloHaTue o nueHax Kak yrieBOJOpPOJax C IBYMs JBOMHBIMH CBs3sIMU. ConpsihKeHHbIE
nueHbl. XuMUYeckue cBoiicTBa OyramueHa-1,3 u u3ompeHa: oOeclBeYMBaHUE OpOMHOM BOJBI U
[oJMMepU3aLus B Kayuyyku. HaTypanbHblli M CHHTETHYECKUE KayuyKu. Pe3una.

Ankunbl. AnetuieH. XUMHUYECKHE CBOWCTBA alleTWIICHA: TOpeHHE, OOecIBeYMBaHUE OpPOMHOM BOJIHI,
MIPUCOEANHEHNI XJOpOBOJAOpoAa W ruapartanus. [IpuMeHeHue aneTnieHa Ha OCHOBE CBOMCTB.
MexkinaccoBasi U30MEPHS C aJKaIUECHAMU.

Apenbl. benzon. Xumuueckue cBoiicTBa O€H30J1a: TOpPEHHME, peaklUuU 3aMelleHus (TaJloreHUpOBaHUE,
HuTpoBanue). [Ipumenenue 6eH3051a Ha OCHOBE CBOMCTB.

[IpupoaHbie HCTOUHUKH YTIAeBOAOPOI0B. [IpupoaHbIii ra3: coctaB, MpUMEHEHUE B KAU€CTBE TOILUIMBA.
Hedt1s. CoctaB u nepepadotka Hedtu. [leperonka nHedtu. Hedrenponykrsr

Jlabopamopnaa paboma Ne7
[TomyueHnue 3TUIIeHa ¥ U3yYCHUE €TI0 CBOMCTB.

Buowt desamenvnocmu Ha - yueOHbIX 3AHAMUAX: XapakTepucTUKa COCTaBa, CTPOCHHS, CBOWCTB, MOJYYEHUS U
MIPUMEHEHHSI BOKHEHUIIIUX KJIACCOB YIIIEBOJOPOJOB (ITKAHOB, ITMKIOAIKAHOB, aJKEHOB, AJIKWHOB, apEHOB) M WX Hamboee
3HAYUMBIX B HApOJHOXO3SIIICTBEHHOM IUJIaHEe TNpeicTaBUTeNeil. BbiMosHeHHe XUMHUYECKOrO S3KCIIEpUMEHTa B TOJHOM
COOTBETCTBUU C TMpaBuiamMu Oe3omacHocTH. HaOmionenue, Qukcanus ¢ OMNHCAHHUE PE3YJIbTaTOB IPOBEACHHOTO

AKCTICPUMEHTA.

Bueayoumopnasa camocmoamenvnaa paboma (omuemnas)
Pedepatbr mo Temam «AJKaHbI»; K ATTKHHBDY; «AJIKEHBIY; «JIUCHBI U KaydyKn»; «ApEHBD»

Tema 2.3.

Kucaopoaconep:kaiue oprannieckue coeTMHeHHs

13/9/4

Anwperunsl. [lonstue 06 anpaerunmax. AnbaeruaHas rpymmna Kak QyHKInoHanbHas. GopManbaerua u ero
CBOWCTBA: OKHUCJIECHHE B COOTBETCTBYIOIIYI) KHCJIOTY, BOCCTAHOBJIIEHME B COOTBETCTBYIOLIHUM CIUPT.
[lomy4yenue anbAETUIOB OKHUCICHHEM COOTBETCTBYIOIIUX CMHUPTOB. I[lpuMenenue dopmanpaernga Ha
OCHOBE €0 CBOWCTB.

Kap6onoBsie kucnotsl. [lonstie o kap6oHOBBIX KuciaoTax. KapOokcunpHas rpymnma Kak (yHKIIHOHATIbHAS.
["'oMonorudeckuit psia mpeaeabHBIX OJHOOCHOBHBIX KapPOOHOBBIX KHCIOT. [lomydeHne kapOOHOBBIX KUCIOT
OKHUCJICHHEM aJIbJIETHI0B. XUMHUYECKHE CBOWCTBA YKCYCHOUM KHCIIOTHI: OOIME CBOMCTBA C MUHEPAIBHBIMU
KHCIIOTaMH W peaknus dtepudukannu. [[pumMeHeHne yKCyCHOM KHCIOTHI Ha OCHOBE CBOWCTB. Bwicmine
YKAPHBIEC KUCIIOThI HA PUMEPE NMAIIbBMUTHUHOBOM U CTEAPUHOBOM.

Cnoxnbie 3dupbl 1 xupsbl. [lonyuenue cinoxubix 3pupoB peakuueil srepudukannu. CnoxuHbie 3QUpHI B
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pupoje, ux 3HaueHue. [IpumMeHenne cioXxXHbIX 3UPOB HA OCHOBE CBOMCTB.
Kupsl kak crnoxubsie >Qupsl. Knaccudukanus xupoB. XHUMHYECKHME CBOMCTBAa >KUPOB: THUAPOIHM3 U
TUAPUPOBAHME KUJIKUX KUPOB. I[pMeHeHne )kMpoB Ha OCHOBE CBOMCTB. Mbu1a

VYrneroabl. YTieBobl, UX KiaccudUKanus: MOHOcaxapuasl (TIII0K03a, GpyKTO3a), Aucaxapuasl (caxaposa) 2
U noicaxapuibl (Kpaxmai U IeJUI0103a).
['roko3a — BeIIecTBO ¢ JBOMCTBEHHOM (DYHKIIMEH — albIeruJ0CIUupT. XUMHUYECKUE CBOMCTBA TTIOKO3BI:
OKHCJICHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTaHOBJICHHE B COpPOUT, crupToBoe OpokeHue. [IpumeHneHue
[JTFOKO3bl HA OCHOBE CBOMCTB.
3HAaYEHHUE YTJIEBOJIOB B JKMBOW MPUPOJIC U KU3HU yesoBeka. [loHsTHE O peakiusiX MOJIUKOHACHCALMU U
TUJPOJIM3a HAa TPUMEPE B3aUMOIIPEBPAIIEHHI: TJIFOK03a <> MOJIUCAXapH/l.
Jlabopamopnas pabomaNe8 2 3
N3yueHnne cBOMCTB KapOOHOBBIX KUCIIOT .

Buowl oeamenvnocmu na yueoHvlx 3aHAMUAX:

XapakTepucTuKa COCTaBa, CTPOCHUS, CBOWCTB, TOJIYUCHUS U albJIeruaoB ((popmManbAeTUIOB U aleTalbJeruaa),
KapOOHOBBIX KHCIIOT, 3PUPOB,)KUPOB, yriieBooB. HazBaHMe M3ydyeHHBIX BEIIECTB 10 TPUBUAIBHON UM MEXAYHApOIHON
HOMEHKJIATYpe U OTpPa)X€HHE COCTaBa ATUX COECJUHEHHM C MOMOIIBI0 XUMHYECKUX (GopMyl. OTpakeHue XUMHUYECKUX
MIPOIIECCOB C MOMOIIBIO YPAaBHEHUN XHMHUUYECKHX PEaKIMi. Y CTaHOBKA MPU3HAKOB OOIIEro M Pa3jIMYHOIO B THUIIOJOTHU
pEeaKnuu 411 HCOPraHNM4eCKONU U OPraHuvd4CcCKON XUMHHU.
BrImmonHeHne XUMHYECKOTO OKCIICPUMCHTA B IIOJTHOM COOTBETCTBHUMC IIpaBUJIaMHU 0€30I1aCHOCTH. Ha6J'IIO,£[eHI/IC, @HKC&HI/IH u
OTHCAHHE PE3YIBTATOB MPOBEICHHOTO KCIIEPUMEHTA.
Bueayoumopnasa camocmoamenvnasa paooma (omuemnas): 4
Pe(bepaTLI 10 TEMC <<Kch0poz[0coz[ep>KamHe OpraHU4Y€CKHUC COCANHCHUS)).

Tema 2.4. | Aszorcogep:kauiue opranndeckue coeaunenus. Illoaumepnl 14/9/5
Awmunsl. [lonstue 06 amuHax. AnudaTuyeckue aMuHbI, UX KIacCU(PUKAIUSI U HOMEHKIATypa. AHWIMH Kak 2 2
oprannyeckoe ocHoBaHue. llomyueHue aHwinHa U3 HUTpoOeH3oia. lIpuMeHeHue aHWIMHA HAa OCHOBE
CBOWCTB.

AMUHOKHUCTIOTBI. AMHWHOKUCIOTHI Kak aM@oTrepHbie ANGYHKIIUMOHAIbHBICE OPraHMYECKHUE COCIMHCHHUS.
XUMHYECKHUE CBOMCTBA AMHUHOKHUCIOT: B3aWMMOJICHCTBUE C IIEJIOYAMH, KHCIOTAMU H JPyTr C JPYroM
(peakuusa nonukoHaeHcauuu). IlentuaHas cBa3b ¥ nonunenTuasl. [IpuMeHeHre aMUHOKHUCIOT HA OCHOBE
CBOWCTB.

benku. IlepBuunas, BTopu4Hasi, TpETUYHAS CTPYKTYpbI O€IKOB. XMMUYECKUE CBOWMCTBA OEJIKOB: TOpPEHUE, 2
JeHaTypalusi, TUAPOIIU3, LIBETHBIE peakluu. buonornyeckne GyHKIMN OEJIKOB.

ITonumepsl. benku u nonucaxapupl Kak OMOMOIUMEPHI. 2
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[Tnactmaccel. [Tonydyenne noauMepoB peakuueil MOJIMMEPU3aAUN U TOJTUKOHAEH AU, TepMOIIaCTUYHBIE
Y TEPMOpEAKTUBHBIE TacTMacchl. [IpencraBurenn minacTmacc.
BonokHna, ux knaccudukanud. [lonyyenue BoaokoH. OTenbHbIe TPEACTABUTEIN XUMHUYECKUX BOJOKOH.

Jlabopamopnasa paboma Ne9 2
KauecTBeHHast peakiys Ha OCJIKH.
Buowt oesamenvnocmu na yueonvlx 3anamuax: XapaKTepUCTHKA COCTaBa, CTPOCHMUS, CBOMCTB, MOTYYCHUS U IPHMEHCHUSI
dHWJInHa, aMHWHOKHCIIOT, 6€J'IKOB, HCKYCCTBCHHBIX MW CHHTCTHYCCKHUX BOJIOKOH, Kay4yKOB, IIJIaCTMAacCC. Brmosnaenue
XUMHUYCCKOTO JKCIICPUMEHTA B INOJJHOM COOTBCTCTBHMU C IIPaBUJIAMU 0€e30I1acHOCTH. Ha6JHOZIeHI/IC, (1)I/IKC3.III/I$I U OIIMCAaHHuC
pEe3yJAbTATOB MPOBEICHHOTO KCIIEPUMEHTA.
Hmozosasn konmpoavnas paboma 2
Bueayoumopnaa camocmoamenvhnasn paboma (omuemnasn): Pegpepamot no meme «Azomocooepocaujue S
op2anuuecKue coeOUHeHus)

MaxkcuMmajibHasi yueOHasi HATPY3Ka: 117

O0s3aTe/IbHASI AyIMTOPHAS yueOHast Harpy3ka: | 78/16
CamocrosiTeJibHasi paboTa 39
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3. YCJOBUS PEAJIN3AILIMYA YYEBHOM JUCIUILINHBI
3.1. TpeOoBaHUA K MUHMMAJIbHOMY MaTEePHATBHO-TEXHUYECKOMY 00eCIedeHUI0
OV .09 Xumusi

Peanuzauus yueOHON TUCUUIUIMHBI TpeOyeT HaIM4usg y4yeOHOro KaOMHETa XUMUH,
1ab0paTOPUU XUMHH.

O6opynoBaHue yuyeOHOTO KaOUHETa!

- TOCAI0YHBIE MECTa 0 KOJIMYECTBY 00YJarOIINXCS;

- pabodee MECTO MpernoaaBaTers;

- BBITSKHOM 1IKad;

- KOMIUIEKT 33/IaHUi JJIs1 TECTUPOBAHMS M KOHTPOJIBHBIX PaboT.

Texuuueckue cpeactBa oOy4eHUs :

- KOMITBIOTEP € JTUIEH3UOHHBIM POrPaMMHBIM 00ECIICUEHHUEM;
- MYJIbTUMEIHATIPOEKTOD;

- UIHTEpaKTUBHAs JOCKa.

O6opynoBanue 1abOpaTOPUH:

- HaboOp XUMHUYECKOW TOCYIAbl W TPHHAUICKHOCTEH [UIg Ja0OpaTOPHBIX H
HNPaKTHYECKUX paboT — 10 KOJMYECTBY O0yUarOINXCS;

- Ha0OPBI PEaKTUBOB OPTaHMYECKUX U HEOPTaHMUECKUX BEIIECTB;

- KOMIUIEKT Y4eOHO-HATJSIIHBIX TIOCOOMH «XUMHUS»;

-IipaBuiIa 0€30MaCHOCTH TpyJa B KaOWHETe XUMUU;

- TEPMOCTAT;
- CYIIMJIBHBIN TIKad.
XUMUsA
JlaGopaTtopnas pabota Nel PeakTuBBI 1 000py/1I0BaHME:
OOGnapyxeHue yriepoza, [Iratue ¢ npoOMpKamu, OPOOKH €
BOJOpOJa B OpraHNIECKOM ra300TBOJHBIMU TpPYOKaMu,  CTEKJISTHHAs
COEIMHEHUU najoyka, XUMHYECKHE CTakaHbl (2 1IT.)
eMkocThio 150 M1, ropenka (CIUPTOBKA),
CTIMYKH.
[Tapadbun, Baszenun, xmopodopMm (WM
JUXJIOPATaH), cyibdar MeH (ID)
0€3BOHBIN, PACTBOP THAPOKCUIA KaJbIUA,
okcun menu (II), coupt
JlaGopatopras pabora Ne2 OobopynoBanue: JIuneiika, MIacTUINH,
Cocrasiienne MoJesei CIIMHKH.
MOJIEKYJI OPraHUYECKUX
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BCIICCTB

JlaboparopHas padota Ne3
[Tonyuenue sTruiieHa U
U3Y4YEHUE €T0 CBOKCTB

PeakTuBbl U
o0opyaoBaHue: 1a00OpaTOPHBI  IITaTHUB,
MTaTUB ¢  [OpoOupkamMu, Tpobdka ¢
ra300TBOAHOM TpyOKOH, CIIUPTOBKA,
cimuku, pactBopel  HzSOs4,  KMNOy,
OpoMHas Boja.

JlaGopaTtopnasi pabota Ne4
N3yuenue pacTBOpUMOCTH
CITUPTOB B BOJIE

PeakTuBBI M 000pyA0BaHME: IITATUB C
npoOupKamMu, AUCTUIIMPOBAHHAS BOJI,
9TaHOJI, TIULEPHH.

JlaGopaTtopHas pabota Ne5

N3yueHne BOCCTAaHOBUTEIBHBIX
CBOMCTB aJIbJICTU/IOB: PEaKITUs
«cepeOpsTHOTO 3epKaja»

OoopynoBanue: lllTatus ass npoOUpOK;
npoOupKy (5 MIT.);CTEKISIHHBINA CTaKaH;
ropsiasi BOj1a; pacTBOp TUAPOKCUAA
HaTpusl; CHUPTOBKA.

PeakTuBb1:2% pacTBop aMMHaKa
NH4OH;10%-ub1it pactBop NaOH , CuSQa,
AgNOs3,popmanun

Jlabopatopnas pabota Ne6.

N3yueHue CBOMCTB
KapOOHOBBIX KUCJIOT

PeakTuBbl M 00OpyI0BaHHE: YKCyCHas
KHUCIIOTA, CTPY’KKM MarHusg ¥ TPaHyJbl
[IMHKA, THIPOKCHUJ HATPHUs, WHAUKATOP
dbeHondTamenH, 3TaHOJ, HW30aMHJIOBBIN
CIUPT, AaMMHUAYHBIA  pPacTBOpP  OKCHJA
cepebpa, MypaBbHMHAs KHCIIOTa, YKCyCHas
KHCIIOTA;  CHOUPTOBKAa  (BJEKTPOIUIUTKA),
IPOOHUPKH, KOJIOBI TIJIOCKOOHHBIC

Jlaboparopnas padota No7.
BzanmoaencTsue rimroKo36l U
caxapo3bl ¢ TUIPOKCUIIOM

Oo0opynoBanue u peakTHBbI: PacTtBOp
[JIIOKO3bI, Kpaxmas, pactBopbl CuSOsn
NaOH, pactBop iona (I2), kycouek 4€pHOro
xJie0a; MTATUB ¢ MPOOUPKAMH, TPUOOP st
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menu (II)

KauecTBeHHBIE peaknu Ha
Kpaxmall

Harp€BaHuA, 1CPKaATCIIb, CIIMYKH

Jlaboparopnas pabota NeS§.

KauecTtBeHHBIC pC€aKkinn Ha OeJIKH

O0opynoBanue u peakTuBbl: PacTBOp
oenka, pactBopsl cynbbara meau (1) u
IEJI04H, a30THAsA KUCJIOTa, BOJIHBIN pacTBOP
aMMHUaKa «HAIIaTBIPHBIA CIIUPT», IIEPCTh;
HITATUB C MPOOUPKaMU, MPUOOp st
HarpeBaHusl, iepKaTellb, TUTeJIbHbIE
HIUMIBI, COIUYKH.

Jlaboparopnas pabora N9

MonenupoBanrue NOCTPOCHUSA
[Tepuoanveckoi TaOIHITBI
XHUMHYECKUX 3JeMeHTOoB [[. 1.
Menneneena

Oo6opynoBanme: Ilepuonnueckas cucrema
xuMmuueckux sseMeHToB .M. Menneneena,
pucyHku cTpoenus S, p, d, f anemeHToB.

JlaGopartopnas padota Nel(
[IpuroroBienue pactBopa
3aJJaHHOM KOHLIEHTpAaIUU

PeakTuBbI N 000pyR0BaHMe: XJIOPHU/I
Hatpust (NaCl), 60% xoHIleHpupOBaHHasI
CepHasl KHCJIOTa, NUCTWIINPOBaHHAS BOJA,
BECHI, OIOKCHI, MepHas kojoa (100mm).

Jlabopatopnas padota Ne 11

HcnbiTaHue pacTBOPOB KUCIOT U
OCHOBAaHUM MHJIMKATOPAMH

O6opynoBanue m peakTuBbl: PacTBOpBHI:
CEpHOM  KHUCJIOTBI, COJITHOM  KHUCJIOTBHI,
TUAPOKCUAA HATpUs; HHAUKATOpA CUHUM
JakMmyc,  (eHondTanenH, METUIOpPAHIK;
KIOBETA JIJI KalelbHOrO aHaiu3a, MUIEeTKa,
CTEKJIIHHAs ~ TajoyKa,  YHUBEpcalbHas
WHJMKaTOpHAas Oymara.

Jlaboparopnas padota Ne 12

[Tonyuenue okcuaa yraepona (IV)

PeakTuBbl u 000pyAOBaHHE: KYCOUYKHU
Mpamopa, dbenondraneuy, JAKMYC,

PaCTBOPLI: COJIIHOM KMCJIOTHI U Ir'mapoKCcuaa
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¥ U3y4eHHUE €TO CBOMCTB HaTpus, M3BECTKOBAs BOJIA, B
IPOHYMEPOBAHHBIX npoOupKax
KPUCTAJUIMYECKUE  BeHIecTBa:  Cyabdar
HaTpusl, XJOPHJ IMHKA, KapOOHAT Kamus,
CWIMKAT  HATpHS, pacTBOp HHUTpaTa
cepebpa, Boja, MPOOUPKH, Ta300TBOHAS
TpyOKa ¢ nmpoOKoi, cTakaH

TexH. PeakTuBbl 1 000pynoBanme: Kapoonar
KaJIbLIMs (MEJ), MOTOPHOE MacJlo, BOJa.
Jlaboparopnas padora Ne2 XMMHUYECKHE CTAKAHBI, CTEKIISTHHbIC
HaJ0YKH.

IHonyyenue cycneH3uu
Kap0oHaTa KaJblUUA B BOJe

TexH. OOopynoBaHHMe M peaKTUBBI: 2 TIPOOUPKU;

npoOKa C Ta300TBOJHOM TPYOKOM; XJIOpH]

JlabopatopHas pabora Ne S | gatpus; pacTBOpP  KOHIIEHTPUPOBaHHAS

IMosyuenne comsinoii kuesorpr | CEPHAL KHCIOTA (2:1),. CnuproBka, Boja,
CTIYKH.

U M3y4YeHHe ee CBOCTB

3.2. Hupopmanuonnoe odecnevyenne odyyennst OY1.09 Xummus.
Ilepeuenb pekoMeHayeMbIX YUeOHBIX U31aHuil, UHTEepHET-pecypcoB,
JAONOJHUTEIbHOM JUTEPATYPHI

g ctyaeHToB
bpritkoBa, A. JI. O6mas u Heopranndeckas xumus : npaktukym i CIIO / A. JI. bpsiTkoBa. —
CaparoB : IIpodoOpazoBanme, 2020. — 124 c¢. — ISBN 978-5-4488-0687-2. — Tekcr :

ANEKTPOHHBIA // DnexkTpoHHBIM pecypc uudpoBoit  obOpazoBarensHOl cpeabl  CIIO
PROFo6pasosanue : [caiir]. — URL.: https://profspo.ru/books/92126

I'ycesa, E. B. Xumus s CIIO. B 2 vactsx. U.1 : yue6HO-MeToanueckoe nmocoodue / E. B. I'ycera,
M. P. 3uranmuna, JI. M. Kynukosa. — Kazanb : Kazanckuil HallMOHANBHBIN HCCIEN0BATENbCKUN
TeXHoJoru4eckuii yausepcuret, 2019. — 168 c. — ISBN 978-5-7882-2791-7, 978-5-7882-2792-
4 (u.1). — Teker : >neKTPOHHBIN // DNEeKTpOHHBIN pecypc LU(ppoBOil 00pa30BaTENLHON Cpeibl
CITIO PROFob6pasosanue : [caiit]. — URL: https://profspo.ru/books/109611

Epoxun HO.M. Xumus mis npodeccuil M crenualbHOCTEH TEXHHMYECKOTO M E€CTECTBEHHO-
Hay4yHoro mnpoduieil : yd4eOHMK Ui CTyA. Yy4pexJaeHuil cpen. mpod. obOpaszoBanus  /
H0.M.Epoxun, N.b.KoBanéra. — 8-e uzn., crep.- M. : U3znarensckuii nentp «Axagemusp» , 2021.-
496¢. ISBN 978-5-4468-9909-8
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https://profspo.ru/books/109611

JIutBunoBa, T. H. OOmas m Heoprannyeckas xumus : yueOHuk / T. H. JlurBunoma, A. B.
Tem3zoxoBa, A. T. TxakymunoBa. — Poctos-Ha-Jlony : @enukc, 2021. — 554 ¢. — ISBN 978-5-
222-35202-1. — TeKcT : 3NEKTPOHHBIN // DIEKTpOHHBIN pecypc nudpoBoil oOpa3oBaTeNbHOM
cpenbt CITO PROFo6pa3zosanue : [caiit]. — URL: https://profspo.ru/books/104644

Jia mpenonaBarens

Koncturynus Poccuitckoit denepanuun (mpuHATa BCEHAPOIHBIM
rojocoBanueMm 12.12.1993) (c yderom mOMNpPaBOK, BHECEHHBIX (eaepaabHbIMU
KOHCTUTYLIMOHHBIMU 3aKkoHaMH P® o nonpaskax k Koncrurynuu PO).

06 obpazoBanuu B Poccuiickoii @enepanun: OenepanbHblii 3aKk0H OT 29.12.

2012 Ne 273-®3 (¢ UBMEHEHHUSIMU U JIOTIOJIHCHUSIMH ).

Oenepanbabiii 3ak0H oT 10.01.2002 Ne 7-®3 «O06 oxpaHe OKpYyXaroleu
cpeabd» (C IBMEHEHUSIMH U JIOTIOJTHEHUAMH, pea. 26.03.2022).

IIpukaz MunuctepctBa npocsemenus Poccuiickoit ®@enepaunn ot 31.05.2021
«O06 yTBepxkeHNHU (heepaTbHOro rocyAapCTBEHHOr0 00pa3oBaTeIbHOrO CTaHaapTa
OCHOBHOT'O 00111er0 00pa30BaHUsI».

[Tpuka3z MunucrepctBa npocsenienus Poccuiickoin @enepannn ot 12.08.2022
Ne 732 "O BHeceHUHM U3MEHEHUH B (efiepabHBIN rOCyaapCTBEHHBIN
oOpa3oBaTeIbHBIN CTAHAAPT CPEAHETO 00IIero 00pa3oBaHusl, yTBEPKICHHbIN
npuka3zomM MuHuctepcTBa oOpasoBaHus u Hayku Poccuiickoit @enepanuu ot 17 mas
2012 1. Ne 413"(3apeructpupoBan 12.09.2022 Ne 70034).

[IpumepHast ocHOBHas oOpa3oBaTeNbHAash MPOrpaMMa CPEIHEro  OOIIero
oOpa3oBaHus, OJIOOpPeHHas pemeHneM (eaepalbHOro0 y4eOHO-MEeTOIUYECKOTrO
o0BbeIMHEHUS 10 00IIeMy 06pa3oBaHUMIO (NPOTOKOAN OT 28 MtoHA 2016 r. Ne 2/16-3).

HNHTEpHET - pecypcChl:

www. pvg. mk. ru (onmummnuana «Ilokopu BopoObeBbI TOPB»).

www. hemi. wallst. ru (O6pa3oBaTenbHBINA CANT IJIs MKOJbHUKOB « XHUMHSI»).
www. alhimikov. net (O6pa3oBaTenbHBIN CAUT JJIS MIKOJILHUKOB).

www. chem. msu. su (DeKTpoHHas OMOIHOTEKa IO XUMHH ).

www. enauki. ru (HHTepHET-H3/1aHue IS yuuTeseld « EcTecTBeHHBIC HAyK»).
www. lseptember. ru (MmeTonuueckas razera «llepBoe ceHTSIOps»).

www. hvsh. ru (xypHan «XuMus B IIKOJIE» ).

www. hij. ru (KypHan « XuMUS U KU3ZHBY).

www. chemistry-chemists. com (3JIEKTpOHHBIN KYpHAT «XUMHUKH H XUMHUSI).
4. KOHTPOJIb U OILIEHKA PE3YJbTATOB OCBOEHHUSI YYEBHOU
JUCHUITJIUHBI
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KonTposb m omeHka pe3yabTaTOB OCBOEHHUS YYE€OHOM IUCHUIUIMHBL «XUMUS»
OCYILIECTBIISIETCS IPENOAABATEIEM B IIPOLIECCE MPOBEACHUS TPAKTUUECKUX 3aHATHN
U J1abOpaTOpHBIX PabOT, TECTUPOBAHMS, a TAKXKE BBIIOJIHEHHS OO0YyYarOUUMUCS
WHJVMBUAYAJIbHBIX 331aHUM, IPOEKTOB, UCCIEAOBAHUM.

IIpeaMeTHBIE pe3yabTaTHI
o0y4eHus

DopMBbI U METOBI
KOHTPOJIAl U OLIEHKH
pe3yJbTATOB 00y4YeHUs

OK

1

2

3

c(hOpMUPOBAHHOCTh TPEACTABICHUM
O MeCTe XUMHUHM B COBPEMEHHOM
HAy4YHOU KapTUHE MUPA; TOHUMAHUE
poiin  XUMUU B  (PopMHUpPOBAHUU
Kpyrozopa u  (yHKIHOHAIBHOM
IPaMOTHOCTHU yeJioBeKa TUTSE
pelieHus MPakTHIeCKUX 3a/1a4;

DKcIepTHas OLICHKA
BBITIOJIHEHUS MTUCHhbMEHHBIX
CaMOCTOATEIbHBIX PadboT
OneHka TeCTUPOBAHUS

OK 1, OK 8

BJIaJICHHEC OCHOBOIIOJIArarOIUMH
XUMHUYECKUMHU MMOHSTHSIMH,
TEOPUSIMH, 3aKOHAMU 5
3aKOHOMEPHOCTSIMU; YBEPEHHOE
10JIL30BaHUE XUMHYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOW;

DKcnepTHas OlICHKA
BBITIOJTHEHHUS MTUCbMEHHBIX
CaMOCTOATEIbHBIX PaboT
OreHka TeCTUPOBaHUS

OK 4, OK 5,
OK 8

BJIaJICHUE OCHOBHBIMH METOJIaMHU
HAy4YHOTO TIO3HaHWSI,
UCTIOJIH3yEeMbBIMH B XUMUU ;
HaOII0ACHHE, OITKCaHUE,
U3MEpPEeHHEe, SKCIIEPUMEHT, yMEHUE
o0pabaThIBaTh, OOBSCHSATH
pe3yabTaThl MPOBEICHHBIX OIBITOB
W JIeNlaTh BBIBOJBI; TOTOBHOCTH U
CIIOCOOHOCTh TPUMEHSATh METOIbI
MO3HAHUSA npu pEIICHUH
MPaKTUYECKUX 3a]1ay;

DKcrnepTHas OIl€HKa
BBITIOJIHEHUSL J1a00paTOPHBIX
pabot

OlnieHKa TECTUPOBAHUS

OK 6, OK 7,
OK 10

c(hOpMHPOBAHHOCTH YMEHHSI J1aBaTh
KOJINYECTBECHHBIE OLICHKH u
MIPOBOJUTH pacueTsl o
XUMHYECKHM dbopmynam 151
YPaBHEHUSM;

DKcnepTHas OlEHKa
BBITIOJTHEHU S TUCHMEHHBIX
CaMOCTOSATEIBHBIX PaboT
OneHka TECTUPOBAHUS

OK 4, OK 5

BIAJICHUE  TPABWIAMH  TEXHHUKHU
0€30MacHOCTA TPHU HCIMOJIb30BAHUU
XAMHUYECKUX BEIIECTB;

HabGntonenue u skcnepTHas
OIICHKA BBITIOJTHEHUS
1a00paToOpHBIX padboT
DKCIepTHas OLICHKA

OK 2, OK 3,
OK 4, OK 6,
OK 7,0K 10
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BBITIOJTHEHUS TUCbMEHHBIX
CaMOCTOATEIbHBIX PadboT
OneHka TECTUPOBAHUS

c(hOpMUPOBAHHOCTL  COOCTBEHHOU | DKCHIEpTHAas ornenka | OK 5-OK 7,
MO3UIIMM  TI0  OTHOIIEGHHMIO K | BeIMoyiHeHUs1 jaboparopusix | OK 8, OK 9
XUMHUYECKOU uHpopmaiuy, | padbot

[I0J1y4aeMOou u3 pa3HbIX | OLleHKa TECTUPOBAHUS

HMCTOYHUKOB.

TeMbl HHAUBUAYAJIBHBIX IPOCKTOB IO XUMHUH

1. AHTUOMOTHKH — MOIITHOE OpPYXKHE.

2. benku — ocHoBa *ku3HU. M3yueHnue 0enkoB, (epMEHTOB: B3I XUMHUKA,
ouosora, pusmKa.

3. biieck u cumna 310pOBBIX BOJIOC (C TOYKH 3PEHUS XUMHUKA) .

4. BuTaMHUHBI U UX POJIb B )KM3HEICSITEIILHOCTH YEJIOBEKA.

5. BiusitHue cCiupTHBIX HATUTKOB Ha JICHATYpaIlNio OEIKOB.

6. dedurut 31eMEHTOB 1 BHEIIHOCTbD.

7. Ena Ha 110J1b3y ¥ BO BpE/I.

8. 3HaueHue OMOTOJIMMEPOB B MEAUIHHE.

9. HccnenoBanue npolecca pa3ioxkKeHUs] HEKOTOPHIX MOJIUMEPOB.

10. KauecTBEeHHOE OTpeieieHuE BENIECTB B COCTABE PA3HBIX BUJIOB MOPOKEHHOIO.
11. KuciotHble 0Caiku: UX MPUPOJIa U TTOCIECACTBHUS.

12. JlekapcTBeHHBIE pacTeHUS KaK ajlbTepHaTHBA (hapMaIleBTUYECKUM ITperapaTaM.
13. MoposkeHoe: eCTh WU HE €CTh?

14. Tlpumenenue buonoauMepoB B MEAUIMHE.

15. IIpoTuBOMH(EKIIMOHHBIEC CPEICTBA.

16. Postk mosiMMepoB B COBPEMEHHOM MHpE.

17. Poab XMMUH B JICUEHUH OHKOJIOTHYECKHX 3a00JIeBaHUM.
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