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IosicHuTeLHAA 3aMUCKA

[Ipennaraemas mporpaMmma 1o XMMHH PacKpPBIBAET COAEpXKaHUE O0yUeHHs] XUMHN ydammuxcs 10-
11 kymaccoB 00IIe00pa3oBaTeIbHBIX OpPraHU3allui Ha yriayosieHHoM ypoBHe. [IporpamMmMa cocraBieHa Ha
ocHoBe DyHIaMEHTAIBHOTO Spa CoAep KaHus 001ero oopa3zoBanus, TpeOOBaHMIA K pe3yabTaTaM OCBOE-
HUsI OCHOBHOM 00pa3oBaTeNbHOM MpOrpaMMEBI CpeaHero (ITOJTHOTO) O0mero o0pa3oBaHus, MpeICTaBICH-
HBIX B PerepaibHOM TOCyIapCTBEHHOM 00Pa30BaTEIbHOM CTaHIApTe CPEeaHETro (ITOITHOT0) o0IIero odpa-
30BaHUS M MPUMEPHON IPOTPaMMBbl TI0 XUMUU CPEAHETO (TI0JHOT0) 00IIero oopa3oBaHusl.
Copeprxanne 00y4deHHs pealn30BaHO B yUeOHUKAaX XUMHUH, BBITYIIIEHHBIX U3aTeTECTBOM «/Ipodar:
—Epemun B. B., Ky3smenko H. E., Tepenun B. U., JIpoznos A. A., Jlyaun B. B. Xumus 10 knacc (yrry6-
JICHHBIH YPOBCHB);
—Epewmus B. B., Ky3emenkoH. E., Jlpo3nos A. A., Jlyaun B. B. Xumus 11 kinacc (yriyOleHHBIH YPOBEHB ).
Hacrosiiee moco6ue peannzyet o01ue meiau cpeHero (MoIHOTo) 00mero oopa3oBaHusl, aBTOPCKHE UACH
Pa3BUBAIOIIETO, COBPEMEHHOT0, HAYYHO 00OOCHOBAHHOTO Kypca XUMHUH, BHYTPH MPEAMETHBIC U MEXKIIPE/I-
MeTHbIe cBsi3u. [locoOue mpemycmaTpuBaeT (GOpMUPOBAHHE YHUBEPCAIbHBIX YUYCOHBIX ACHCTBUN yua-
IIFXCS1, TIO3BOJISIET OCYIIECTBISTh CHCTEMHO-AESITETFHOCTHBINA U MTPAKTHKOOPUEHTHPOBAHHBIHN TIOIXO/IBI B
oOydeHuu.

Ilnanupyemble pe3yJbTaThbl 00y4eHHsI U OCBOCHHS COJAEP:KAHUS Kypca XMMUH

JesTensHOCTS 00pPa30BATENBHOTO YUPEIKACHHUS 00IIEr0 00pa3oBaHus B 00y4eHUN XUMHUU B CPe/I-
Hel (oJTHOM) 00IIeH MIKOoJIe10JKHA OBITh HAIlPaBJieHa Ha IOCTUKCHUE 00YYarOIIUMUCS CISAYIOIINX JTNY-
HOCTHBIX PE3yJIbTaTOB:

1) B IIEHHOCTHO-OPHUEHTAIIMOHHON c(hepe — YyBCTBO TOPAOCTH 32 POCCHUICKYI0O XUMHUYECKYIO
HayKy, TyMaHH3M, [IeJIeyCTPEMIICHHOCTh, BOCITUTAHNE OTBETCTBEHHOT'O OTHOIICHHUS K IPUPOJIE, OCO3HAHUE
HEOOXOTUMOCTH 3aIIUTHl OKPY)KAIOLICH Cpe/ibl, CTPEMIICHHE K 30POBOMY 00pa3y >KU3HH;

2) B TpyAOBOii c(hepe — roToBHOCTH K OCOZHAHHOMY BBIOOPY AalbHEHIIIeH 00pa30BaTeNbHOMN HITH
npodecCHOHAIBHON TPaeKTOPHH;

3) B mo3HaBaTeNbHON (KOTHUTHBHOW, HHTEIUIEKTYaIbHOMN) chepe — yMEHHE YIPaBIsITh CBOEH IM0-
3HABaTEJIbHOM JESITENbHOCTBIO.

MeranpeaMeTHEIMHA pe3yJIbTaTaMd OCBOEHUS BBITYCKHUKAMH CpelHEeH (TIOJHOM) O0IIei IIKOIIBI
MPOTPaMMBI IO XUMHH SIBIISFOTCS:

1) ucronp30BaHUE YMEHUI U HABBIKOB PA3IMYHBIX BHJIOB TIO3HABATEIHLHOM JCSITENEHOCTH, IPUMe-
HEHHU OCHOBHBIX METO/IOB MTO3HAHUS (CUCTEMHO-UH(GOPMALIMOHHBIN aHATTN3, MOJICTUPOBAHUE) AJIS U3y4e-
HUSI Pa3JINYHBIX CTOPOH OKPYKAIOLIeH AeHCTBUTEIBHOCTH;

2) WCIONb30BaHUE OCHOBHBIX MHTEJUIEKTYIBHBIX ONEpaIii: GOpPMYIMPOBAHNE THIIOTE3, aHAIIN3
Y CUHTE3, CpaBHEHHUE, 0000IEeHHEe, CUCTEMATH3als, BEISIBICHHE IPUYMHHO-CIIEICTBEHHBIX CBSI3€H, TOMCK
aHAaJIOTOB;

3) yMeHHe TeHepUpOBAaTh UEH U ONPEACTISITh CPEACTBA, HEOOXOIUMBIE IS UX PealTu3allii;

4) yMeHue OnpeersaTh LeJId U 33a4u JIeTeJIbHOCTH, BBIOMPATh CPEICTBA pealnn3aluy Heiln U
NPUMEHSTh UX Ha IPAKTHKE;

5) UCTIONB30BaHKE PA3IMYHBIX UCTOUHUKOB JUTS TTONyYSHHUS XUMUIECKOH MH(popMaluy, moHuMa-
HHUE 3aBUCUMOCTH COJIepKaHus B (hOpMBI TIpeICTaBICHHS HHPOPMAIIUH OT LeJIel KOMMYHUKAIN U ape-
cara.

B ob6nactu npeaMeTHBIX pe3yIbTaToB 00pa3oBaTeIbHOE YUPEKICHUE 001ero 00pa3oBaHus Ipeio-
CTaBIISIET YYEHUKY BO3MOKHOCTh Ha CTYIIEHH CPEHETO (TIOJIHOT0) 00111ero o0pa3oBaHus MpH
W3yYeHUN XUMHH HAYIUTHCS:

A) Ha 6a30BOM ypOBHE B [TO3HABATEILHOH cepe:

1) maBath ompeaeIeHNS H3yUYESHHBIX TTOHITHH;

2) ONMUCHIBATH JIEMOHCTPAIIMOHHBIE H CAMOCTOSITEIEHO TPOBEJICHHBIC SKCIIEPUMEHTBI, NCTIONB3Ys
JUTSL 3TOTO €CTECTBEHHBIN (PYCCKUI, POJHOI) SI3BIK U S3bIK XUMHH;

3) omuCHIBaTh W pazIMyaTh W3y4eHHbIC KIACChI HEOPTaHMYECKHX M OPTaHUYECKUX COCIMHEHHH,
XUMUYECKUE PEaKIIHu;

4) xnaccupUUUPOBaTh U3yYEHHBIE OOBEKTHI U SIBIICHHUS;

5) HabMIOAaTh AEMOHCTPUPYEMBIE M CAMOCTOSTEIBHO IPOBOANMBIE OMBITHI, XUMHUUECKUE PEaKIHH,
MPOTEKAIOIIHE B TIPUPOJIE U B OBITY;

6) menath BBIBOJIBI M YMO3AKIFOUCHUs U3 HAOIIONEHHN, H3YYCHHBIX XHMUYECKUX 3aKOHOMEPHO-
CTEl, MPOrHO3UPOBATH CBOMCTBA HEU3YUEHHBIX BEILECTB M0 aHAJIOTMH CO CBOMCTBAMH M3YyUEHHBIX;

7) CTPYKTYpHPOBATh U3Y4YECHHBIH MaTepHa;



8) HHTEpIPETHUPOBATH XUMUIECKYIO HH(OPMAIIUIO, MTOIYYCHHYIO U3 JIPYTHX HCTOYHUKOB;

9) ommchIBaTH CTPOCHHE aTOMOB 3JeMEHTOB |—IV mepnosioB ¢ MCHOIB30BAaHUEM 3JIEKTPOHHBIX
KOH(UTYpaluii aTOMOB;

10) MoeMpoOBaTh CTPOCHHUE MPOCTEUIIIMX MOJICKYJI HEOPTaHUISCKUX M OPTaHUYCCKUX BEIECTB,
KPUCTAJUIOB; B IICHHOCTHO-OPHEHTAIIMOHHON cepe: aHATN3UPOBATh M OIICHUBATD TIOCIEICTBUS IS OKPY-
JKaroIel cpeapl OBITOBOM M IIPOM3BOICTBEHHON JACATEIIBHOCTH YEIIOBEKA, CBI3aHHOM C TIepepabOTKOM Be-
IIECTB.

Coaepixanue pa3jiesioB U TeM Y4eOHOro Kypca
10 xaacce (1 4 B Hexet0, Bcero 34 yaca)

Beenenue (1 u)
XuMus B psly €CTECTBCHHBIX HayK. MeTObl HAyYHOTO MTO3HAHUS.

Tema 1. Teopusi cTpoennsi ¥ Kjiaccu(puKanus opraHudeckux BemecTs (4 1)

IIpenmer opranndeckoil xumun. IIpuuuHbl MHOrO0Opa3us opraHuyeckux BemecTB. CTPYKTYp-
Hasl TEOPHsl OPraHUYECKUX COCTUHEHUH. YTIeBOAOPOABI ¥ X ()YHKIMOHAIBHBIC TPOU3BOAHbIE. [loHsTHE
00 yrIIepoHOM cKelleTe U PyHKIHOHAIBHOU Tpytme. U3omepus. ['omonorus. Homenknarypa opranude-
ckux BemiecTB. [IpuHIMTE opMupoBaHUS Ha3BaHUI OpraHUYecKuX coennHeHni. Kimaccudukarms op-
TaHUYECKUX pEaKLUi.

JdemoncTpanuun. 1. Paznoxxenue caxapa. 2. Komiekius opraHndecKux BEIIECTB U MaTEPUATIOB.
3. Mopenu opraHM4ecKuX MOJEKYJL.

Tema 2. YriaeBoaopoasl (6 1)

A 1 Kk a H bl . 'omonornyeckuii pan aakaHoB. M3oMepust 1 HOMEHKIIaTypa ankaHoB. Ousnue-
CKUE CBOMCTBa alKaHOB. XMMHUYECKHE CBOMCTBA aJIKaHOB (TOpEHHE, PEAKLIUH 3aMEIIEHUs, TUPOIU3, Je-
ruznpupoBanue). [I[pumenenue.

A 1 K e H bl . DTUJIEH — CTpoeHHue U (u3nueckue cBoiicTsa. [lomydeHne 3TuieHa B MPOMBIIII-
JIEHHOCTH (IETHIPHPOBAHNE 3TaHA) U B TabopaTopuu (AeruapaTanys 3TaHola). XUMUYECKHE CBOWCTBA
(ropenue, OpoMHUpOBaHUE, THAPATAINS, TIOIMMEPU3AIHS, OKHCICHNE) U IPUMEHEHHE dTHJICHA. Peakunu
MIPUCOEINHEHUS K ToMoJoram atuieHa. [Ipasuino MapkoBuukoBa. [IpencraBienre o TUEHOBBIX yTIIEBO-
JopoJax.

A 1 K 1 H Bl . AUCTWICH KaK NpeACTaBUTENb AIKHHOB. Pu3nveckre cBoicTBa aleTHIIeHa, Ero
nojy4yeHue. XMMHUYECKHE CBOWCTBA(rOpeHre, OpOMHUPOBaHHE, THAPATALIUS, TPHMEPU3ALUs) U IPUMEHE-
HHE.

ApeHnb(apoMaTHYeCKHUEe YyTraneBogopoas ).benson— crpoe-
Hue U QU3NYECKUE CBOMCTBA. XMMHUECKUE CBOKCTBA OeH30J1a (TOpeHre, HUTPOBaHKUE, OPOMUPOBAHHUE) U
€ro MpUMeHEeHHE.

JdemoncTpanuun. 1. bpomupoBaHue rekcaHa Ha cBeTy. 2. ['opeHue meTaHa, 3TUIeHa, alleTUJICHa.
3. OTHOIIEHHE MeTaHa, dTUICHA, alleTHIeHa 1 OCH30J1a K pacTBOpY nepMaHraHara xanus. 4. [Tonydenne
ITHUJICHA PeaKIUeH AeruapaTalui STaHoJIa, alleTHICHA — THAPOIM30M KapOuaa Kajablusl.

JlabopaTopHbie onbIThI. 1.CocTaBieHne Moiesel MOJIEKY alKaHoB. 2. COCTaBIEHUE MOJIEKYI
HETpeIeNbHBIX COCTUHEHHUM.

KonTpoasnas padora Ne 1 o Teme «YTI€BOAOPOIBD).

Tema 3. Kuciiopoaconep:kaiiue u a30Tcogep:Kaiine opraHudeckue coennHenns (17 1)

C o up 1 Bl . 'OMOTOrHYECKUH PAJT IPEAETBbHBIX OTHOATOMHBIX CIIUPTOB. PUIUYECKHE U XH-
MH4ecKue (TOpeHNe, OKUCIICHNE B alIbJIET I, JeTHIpaTaIrs) CBoicTBa 3Tanona. [lomydenue (6poxxeHnue
TJIFOKO3BI, THApATAIMS THIICHA) U MPUMEHEHUE dTaHojda. ToKcHYecKoe JeWCTBUE METaHOJa U 3TaHOoJIa
Ha OpraHusM. MHoroaTtoMHEIE CIIUPTHI. DTUIEHTIINKOJIb U TJIMOCPUH KaK IPEACTAaBUTCIIN MHOT'OATOMHBIX
CIIMPTOB. KauecTtBennas p€aKkuyrda Ha MHOT'OaATOMHBIC CITUPTHI.

® e H 0 5 . Du3nUecKHe U XUMHUYECKHE CBOMCTBA ()eHOa B CpaBHEHHUHU co criupramu. [Ipume-
HeHue (enosa. KauecTBeHHbIE peakiny Ha (PEeHOUL.

Anbpnaneruns . DopMamsIeTul M alleTATLIACTHT KaK MPEACTABUTENH aJTbJACTHIOB. X UMH-
YEeCKHe CBOWCTBA (peaklysl OKUCIIEHUS B KUCIOTY U BOCCTaHOBIEHNE B ciupT). KauecTBeHHBIE peakunn
Ha KapOOHWIILHYIO TPYIILY.



KapO6boHOoOBBRE KHCIOTBH . MypaBpuHasI B YKCYCHAS KACIOTHI KaK MPOCTEHIITHE
MIPEJICTABUTEIH MPEAETHHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. CBOHCTBA YKCYCHOM KHCIIOTHI (B3au-
MOJICHCTBUE C METaJNIaMH, OKCUIaMH METaJJIOB, THAPOKCUAAMHI METAJJIOB M COJISIMH, PEaKUys 3Tepu-
¢uxanmn). [logydyeHue u npuMeHeHHE YKCYCHOM KUCIOTHI. [lanbMUTHHOBAS M CTEapUHOBAS KUCIIOTHI.

Cnoxuabse 2Ppups u X up bl .Crnoxase 3hUpsl KaK TPOAYKTH B3aNMOICH-
CTBUS KUCJIOT CO CIUPTaMHU. | MAPOIN3 CI0XKHBIX 3¢upoB. [I[pumMeHenne ciIoXHBIX 3QHUPOB.

XKupe! kak cinoxkHbIe S(QUPHI TIHLEPUHA U KUPHBIX KapOOHOBBIX KUCIOT. PacTUTENbHBIC U KU-
BOTHEBIE JKHPBI, HX COCTaB, pa3inuyue B cBoiicTBax. OMbBLIEHHE )KUPOB. MBLTa.

YrneBo o . llouatne 06 yrmeBomax. [roko3a Kak MpeaCcTaBUTEIh MOHOCAXapHIOB.
Bpoxenue rioko3sl. DotocunTes. 3HaUCHNUE U IPUMEHEHHE TIFOKO3bI.

Caxapo3a Kak NpeJCTaBUTENb JUCAXaPUJIOB.

Kpaxman u niemnrono3a Kak mpecTaBUTeNH noiancaxapuaoB. x ctpoerne, OnoIorndecKkas poib.
I'maponu3 monucaxapuaoB. [IpuMeHenne nonucaxapumuos.

A M u H bl . CTpoeHHE U CBOIICTBa aMUHOB. AMUHBI KaK OpraHM4YecKu OcHOBaHUs. OCOOCHHO-
CTH aHWJIMHA U €T0 XUMHUYECKHE CBOMCTBA (B3aUMOACHCTBHE C COJNISTHOW KHCIOTON M OPOMHOM BOIO¥N).
ITomygenune annnmaa o peakun H.H. 3unnna. [lpuvenenne anunmHa.

AMUHOKHUCITOTEH .benaku . [nunun u agaauH Kak NpeACTaBUTENN PUPOIHBIX
aMUHOKHCIIOT. AMHHOKHCIIOTHI KaKk aM(OTEpHBIE OPTaHUYEeCKIe COSAMHEHUS (B3aMOICHCTBHE CO IIIe-
JmoyaMu U kuciotamu). OOpazoBaHue MoOMUNenTUA0B. benku kak monunentuasl. CTpyKTypa OETKOBBIX
MoJiekyi1. CBoiicTBa OeJIKOB (TopeHue, THAPOJIN3, [IBETHBIC Peakiiin). buomorudeckas poib OSJIKOB.

F'enerumueckas CcBsA3b MEHXJY KlaccaMHU OpPTaHU-
YEeCKHUX coenuHeHHUIiH .lloHirue o reHeTHYECKOH CBS3U U TEHETHUECKUX PSAaX.

JdemoncTpanmu. 1. Okucnenue 3TaHoia a ajapaerua. 2. KauecTBeHHas peakiys Ha MHOT0aTOM-
HBle criupThl. 3. PacTBopuMocTh peHona B Bojie Ipu OOBIYHOM TemrepaType u pu HarpeBaHud. 4. Oca-
JKaeHne GpeHosa u3 pacteopa GEeHOIATa HATPUs IO ISHCTBHEM yTIIEKHCIIoro Ta3a. 5. KauecTBeHHBIE pe-
akiuu Ha GeHon. 6. Peakius cepeOpsiHoro 3epkaia. 7. Okucienne rimoko3sl ruapokcuaom meau (11). 8.
KauectBennas peakiust Ha kpaxmai. 9. Komneknus amuaokuciort. 10 . JlokazarenbcTBo Hamuuus QyHK-
HUOHAJBHBIX TPYII B pacTBOpax aMHUHOKHUCIOT. 11. pacTBopeHue u ocaxxjaeHue 6enkoB. 12. LiBeTHble
peaxiun 6enkoB. 13. ['opeHne NTHYBEro Nepa U MepCTIHONW HUTH.

JlaGopaTopHble onbIThI. 3. CBOKCTBA 3THIIOBOTO ciivpTa. 4. CBoiicTBa riunepuHa. 5. CoiicTBa
YKCYCHOHM KHCIOTHIL. 6. CBoiicTBa OCH30IHOM KUCIOTHL. 7. ['uaponu3 acnmprHa. 8. CBOMCTBA TIHOKO3HI.
9. lIBeTHBIC peakuy OEITKOB.

KonTtpoannas padora Ne 2 o reme «Kuciopoa- n a3orcoepkaiine OpraHiuecKue BEIECTBAY.

Tema 4. BoicokoMoJieKyJIsipHbIe BeliecTBa (5 9)

[Tonstre o monumepax. [lomumepusanns 1 MOJMKOHACHCAINS KAaK METO/IBI MOYUYEHUS ITOJINMe-
poB. CoBpeMeHHbIE MMOJIMMEPHBIE MaTepualbl. [InacTtMacchl (MOMUATHIICH, TIOHITPOIIHIICH, TIOJUCTHPOL,
MOJIMBUHUIIXJIOPHU/T, IOJUATUIICHTEpedTaar), siacToMepsl (Kayuyku, pe3uHa). CHHTETHUECKUE U HCKYC-
CTBEHHBIC BOJIOKHA.

demoncTpamuu. 1. Komexknuu rmiacTMacc, 3JacCTOMEPOB, BOJIOKOH. 2. ['opeHue nemrynona.

JlabopaTopHbie onbIThl. 10. OTHOIIEHNE CHHTETUYECKUX BOJIOKOH K pacTBOpaM KHUCIIOT U Iie-
JIOYEH.

IIpakTHyeckast padora Ne 1. «Pacrno3HaBaHue MIacTMacey.

IIpakTHyeckast padota Ne 2. «Pacrno3HaBaHHE BOJIOKOHY.

11 knacc (1 yac B Hees10, Beero 34 yaca)

Tema 1. Bemecto (9 u)

Baxnelne NOHATHS XUMHUHU: «aTOM», «MOJIEKYJa», «OTHOCUTEIIbHAsI aTOMHAsI Macca» U
«OTHOCUTENbHAs MOJIEKYJIIpHAs Maccy». BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTpOe-
Hus. Ctpoenue atoma. M3oronsl. CTpoeHHE 3JIEKTPOHHBIX 000JI0UE€K aTOMa. DJIEKTPOHHAsI KOH-
¢urypanus aroma. Otkpeitue J[.1. MenneneessiM [lepuoanueckoro 3akona. [lepuoauueckuii 3a-
KoH (¢popmynuposka J[.11. MenzneneeBa u copemeHHasi opMmynnpoBka). KopoTkuit u JIMHHBII
BapuaHThl [lepnonnueckoil cucremsl. Ileproas! u rpynmnsl. 3Hadenue Ileproauueckoro 3akoHa u
[Tepuonnueckoii cuctembl. Hayunsiii monsur .M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS



CBOMCTB AJIEMEHTOB, ITPOCTHIX BEIIECTB, BHICIINX OKCHJIOB U THIPOKCUIOB B IPYIIIAxX U MEpUOAAX
[Tepuoandeckoit cucTeMbl (Ha IpUMEpE SJIEMEHTOB MaJbIX MIEPUOIOB U TIIABHBIX IMOATPYIII).

Tunsl xummuueckoit cBsa3u. KoanentHas cBs3b. JJOHOpHO-aKIIENTOPHBIN MEXaHU3M 00pa-
30BaHUs KOBAJIEHTHOM CBs3U. MIOHHAs CBsI3b. THUIIBI KPUCTAIIMYECKUX PELIETOK.

PactBopbl. PacTBOpUMOCTD TBEpABIX BEIIECTB, KUIAKOCTEH U ra30B B Boje. CrocOObI BbI-
pakeHUs KOHLIEHTpAllMu pacTBOpOB. MaccoBasi 71011 pacTBOpEHHOro BemiecTBa. KosiougHeie
pacTBOpbl. IIprMepsl KOJUIOUIHBIX CUCTEM B IIOBCEITHEBHOU KU3HMU.

OnexTponutnueckas auccounanus. Kucnornocts cpeasl. UHaukaropsl. BogopoaHslii mo-
Ka3aTenb.

Jemouncrpanuun. 1. Paznmuunasie popmer [lepuoanueckoii cucremsr .M. Menneneesa. 2.
Oddext Tungans. 3. [lomydeHue u mepeKpUCTAIIIAZAIMS HOIMIA CBUHIIA («30I0TOH TOKIBY). 4.
DIIEKTPOMPOBOIHOCTh PACTBOPOB AIEKTPOIUTOB. 5. 3aBUCUMOCThH CTENEHU AJIEKTPOIUTUYECKON
JUCCOLIMAIlMU YKCYCHOM KHCJIOTHI OT pa3baBiieHus pacTBopa. 6. OmpeneneHue KUCIOTHOCTU
Cpeibl IPH MOMOIIY YHUBEPCATBbHOTIO HHIUKATOPA.

JlaGopaTopHble onbIThl. 1. BogopoaHbIiii MoKa3aTeb.

Tema 2. Xumuueckue peakuuu (8 q)

VYpaBHEHUS] XUMUYECKUX PEaKIUi U pacueTsl Mo HUM. Kiraccuukamnmst XuMHUIecKux pe-
aKlU{ B HEOPraHUYEeCKON M opraHndeckoi xumuu. Peakiuu nonnoro oomena. [lonsitue o rumapo-
nu3e coneil. KauecTBeHHbIE peaklui HAa HEOPraHWYECKHE U OpraHuveckue BeuecTBa. OKUCIN-
TEJIbHO-BOCCTAHOBUTENIbHBIEC PEAKLIMH. DJIEKTPOJIU3 PACIIABOB U PACTBOPOB COJICH. TajlbBaHUYE-
CKHE AJIEMEHTHI U aKKyMYJISTOPBI.

Jemoncrpanun. 1. [Ipumepsl peakuuii MOHHOrO OOMEHa, MIYIIUX C OOpa3oBaHUEM
OCaHJIKa, T'a3a WU BOJBI. 2. MeIHO-IIMHKOBBIN raJIbBAHMYECKUN DJICMEHT.

JlabopaTopHble onbIThl. 2. [Ipu3Haku npoTexkaHus XMMHUYECKUX peakuui. 3. YciaoBus
IIPOTEKaHUs peakuii HoHHOro oomeHa. 4. KauectBeHHble peakiuu. 5. OKUCIUTENbHO-BOCCTAHO-
BUTEJIbHBIE PEAKIUU.

IIpakTnueckas padora Ne 1. Pemienue kauecTBEHHBIX 3a/1a4.

KonTtpoabsnas padora Ne 1 mo reMe «XUMHUYECKHE PEAKITUH.

Tema 3. Heoprannueckasi xumus (6 1)

OOmue cBoOWCTBA HeMeTallsoB. XUMUYECKHE CBONCTBA HEME-
TaJJIOB Ha IIPUMEpPE rajoreHoB. HemeTanpl Kak THIMYHBIE OKUCIUTENN. B3aumonelicteue ¢ me-
TajylaMH, BOJOPOJIOM U IpyIrMMH HeMeTaiaMu. CBOICTBa HEMETaJNIOB KaK BOCCTAaHOBUTENEH.

O6mue cBOMWCTBA MeTadaddo B .XUMHUUECKUE CBOWCTBA METAJUIOB KaKk
BOCCTaHOBUTENEHN. B3anMoaencTere MeTauIoB ¢ HEMETaJUIAMU, BOJOW, KUCIOTAMH U paCTBOpaMHU
cosieii. Metaiisl B pupoje. DIEKTPOXUMUYECKUM psa HanpsbkeHni metamuioB H.A. bekerosa.
[Tomyyenue metamwioB. Metamnyprus. CriaBbl.

Koppo3us MeTamnsoB KaK OKHCIUTEIbHO-BOCCTAHOBUTEIbHBINA IIPOLIECC.
CrniocoOBl 3aIlUThl METAJIIOB OT KOPPO3HUH.

demoncTpauuu. 1. BzaumopeiictBue amoMuHus ¢ nojaoM. 2. BzammonelicTBue Meau ¢
KOHIIEHTPUPOBAHHOM a30THOM KUCIOTON. 3. AFOMOTEPMHSI.

JlabopaTopHble onbITHI. 6. O3HAKOMIICHUE CO CBONCTBAMHU HEMETAJUIOB. 7. BrITecHeHME
TaJIOTeHOB M3 PacTBOPOB HX colieil. 8. O3HaKOMIIEHHE CO CBOMCTBaMH METAJJIOB M CILJIaBOB. 9.
OkpaiMBaHue MIaMEHH COJISIMU METAJIIOB.

IIpakTnyeckas padora Ne 2. [lonydyeHue MEIHOTO Kymnopoca.

Tema 4. Hayunble 0CHOBBI XHMH4YeCKOT0 pou3BoacTna (5 u)
CkopocTh XUMHUYECKOH peakiinu. DakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh peakiuu. O0-
patumMble peakuuu. Xumudeckoe pasHoBecue. [Ipunuun Jle [larense. Katanus. [Tpununmns xu-



MHUYECKOTO TPOU3BOJICTBA HA MPUMEPE MPOU3BOJICTBA CEPHOU KUCIOTHI. [ Ipupoanblii ra3 u pa3Bu-
tue 3HepreTuku. [leperonka u kpexkunr Hetu. Koxcosanue yrisa. Bogopoanas suepreruka. I[lep-
CHEKTHUBBl Pa3BUTUS XMMUYECKOH HAyKH M XUMHUYECKOro IMPOM3BOACTBA. XUMHUS U mpoliema
OXPaHbI OKPYKAIOIIEH CPEABL.

JemoncTpanuu. 1.3aBUCUMOCTb CKOPOCTH PEAKLMU OT MPHUPOJIbl BELIECTB HA IpUMeEpe
B3aMMOJIEMCTBYS PaCTBOPOB PA3IMUHBIX KUCJIOT OJIMHAKOBOM KOHLIEHTPALIUY C OIMHAKOBBIMU KY-
couyKamM (TpaHyJlaMu) LMHKA U OJIMHAKOBBIX KYCOYKOB Pa3HbIX METAJIOB (MarHus, IIUHKA, XKe-
Je3a) C pacTBOPOM COJISTHOM KHCIOTHL. 2. B3aumozeiicTBue pacTBOPOB CEPHOI KHCIOTHI C PACTBO-
pamu THOCYNb(aTa HATpUs pa3IMYHOM KOHLEHTpAaLMU U TeMiepaTypsl. 3. Mojenp KHUISIIEero
cios. 4. Pa3noxeHue nepokcuaa BoJ0Opo/ia ¢ OMOLIbI0 HEOPraHMYECKUX KaTaau3aTOpOB U IpHU-
POIHBIX O0BEKTOB, COACPIKALIMX KaTasasy.

JlaGopaTtopusie onbIThl. 10. CkopocTh xuMHuuyeckoi peakiuu. 11. Xumuueckoe paBHOBE-
cue.

KonTtpoabnas padora Ne 2 no teme «XMMUYECKUE CBOWCTBA HEOPIaHUUECKUX BEIIECTB.
OCHOBBI XMMHUYECKOTO IIPOU3BOACTBAY.

Tema 8. Xumus B :xu3nu oomecrsa (6 1)

Xumus nuim. JlekapctBennsle cpeactsa. Buramunsl. beiroBas xumus. Kneu. OrGenuBa-
tenu. Moromue 1 yuctanme cpenctsa. CTupaibHble TOPOMIKUA. XUMHS B CTpouTenbcTBE. Ilnr-
MEHTHI U Kpacku. LlemeHT u 6eToH. XUMHs B CEIHCKOM X03iCcTBE. IHCEKTULIMIBI ¥ TIECTUIUIBI.
Cpenctsa 3amuThl pacteHuil. Penennentel. Kocmernueckas xumus. Buasl Tommuea. OkTaHoBoe
guciio OeH3uHa. TpaauIroHHbIe KepaMudeckue Marepralibl. CTeKI0. «3enéHas XUMHUsL.

JlaGopaTopHble onbIThI. 12. 3HAKOMCTBO ¢ MUHEPAIbHBIMU YI0OPEHUSIMHU U H3yUEHUE UX
cBomcTB. 13. Motomue cpencraa.

TeMaTuquKoennaanOBaHue

10 kimace (1 4 B Hexes10, Beero 34 yaca)

Pa3zaen, koau4yecTBO Tema Buapl aeareJbHOCTH

4acoB

Hcnonb30BaTh OCHOBHBIE METO/IbI HAYYHOI'O MO-
3HaHMs, MPUMEHsIEMble B XMUMHUH: HaOIIO/IeHHE,
OlMcaHKNe, HM3MEpeHHe, SKCIIEPHMEHT; YMEHHUE
o0OpabatbIBaTh, OOBSICHATH PE3YNbTaTHl IPOBE-
JICHHBIX OIBITOB M JieNiaTh BBIBOJBI. [IpOBOAMTD
9KCIIEPUMEHT U (PUKCHUPOBATH €ro Pe3yJbTaThl C
MIOMOILBEO POJTHOTO SI3bIKA H s3bIKa XUMHUH. [1pu-
MEHATH METOJBI O3HAHUS NPH PEILICHUH IpaK-
THYECKHX 331a4.

Beeaenmne (1 gac) BBoanslii ypok. Me-
TOJIbl HAYYHOT'O TI03Ha-

HMHL.

Paznnyath npeamMeTsl H3ydeHHs OpraHuuecKol 1
Heopranuueckoi xumun. CpaBHUBATH OpraHuyde-
CKHe M HeopraHndeckue coequnenus. [lonnmars
0COOEHHOCTH MPOTEKAaHUSA U (OPMBI 3aIMCH Op-

Teopus crpoeHust u
Kjaccupukanus opra-
HMYeCKHX BellecTB

[Ipenmer u 3HaueHKE
OPraHU4YeCKON XUMHUU

(4 yaca)

YraeBoaopoasl
(6 wacoB)

TaHUYECKHUX PEaKIM.

CrpykTypHas Teopust
OPraHNYEeCKUX COETUHE-
HUH

XapakTepHu30BaTh 0COOEHHOCTH CTPOSHHUS aTOMa
yraepona. OOBSACHATE IPUYUHBI MHOTOOOpa3ns
U OCOOCHHOCTH CTPOCHHS OPTraHMYECKUX Be-
miecTB. Ha3pIBaTh M3y4eHHBIE TIOI0XKEHUS CTPYK-
TypHOH TEOpHM OopraHW4ecKux BeriecTB. IIpen-
CTaBIATH BKiaa A.M. byTiepoBa B pa3BUTHE XU-
Muu. OnepupoBaTh NOHATUSIMH «BAJICHTHOCTBY,
«CTENEHb OKHUCIEHHA», «XUMHUUYECKOE CTpOe-
HHUE», «CTPYKTYpHas ¢popmyisay. MozaenupoBarh
MOJIEKYJIbl HEKOTOPBIX OPraHMYEeCKUX BEIIECTB.

N3omepus

OnepupoBaTh HOHATHSAMH «H30MEPY», «HU30ME-
pusp». OnuChIBaTH HPOCTPAHCTBEHHYIO CTPYK-
Typy HM3ydaeMmbIX BemecTB. OTpaxxaTh COCTaB U
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CTPOCHUE OPraHUYECKUX COEAMHEHHH ¢ IOMO-
LIBI0 CTPYKTYPHBIX (hOpPMYIL.

OCHOBHBIE KJIaCChI Op-
TaHUYECKUX COEIHNHE-
HUH

OmnepupoBaTh MOHATHAMHU «(QYHKIMOHAIbHAS
Tpynmay», «roMOJOI», «TOMOJIOTHUYECKas pas3-
HocThb». KiaccuduiupoBaTh opraHH4ecKkue co-
€MHEHHs 10 CTPOCHUIO YIIIEPOAHOW LEmu Hu
THITy yIJIepoA-yriepoaHoi cBsi3u. Kinaccudumm-
pOBaTh MPOU3BOJHBIEC YIIIEBOAOPOJOB 1O (QyHK-
LIMOHATBHBIM rpymnaM. Ha3piBaTh opranmdeckne
COEIMHEHUS, MCIOIb3Ys MPUHINIBI HOMEHKJIA-

TYpBL.

IIpenenbHbIe yrieBono-
pOLBI

Ha3biBaTh ankaHbl 10 TPUBUAJIBHON U MEKIyHa-
poIHOM HOMeEHKIarype. PaznuuaTe nDOHATUS
«U30MEp» M «TOMOJIOT». 3alHChIBaTh (HOPMYIIBI
HM30MEPOB U TOMOJIOTOB JIKAHOB M HA3bIBATh UX.
O0001maTh 3HaHUS U JIeNIaTh BBIBOJBI O 3aKOHO-
MEpHOCTAX H3MEHEHUIl CBONCTB B rOMOJIOIHYe-
CKOM pAIy alkaHoOB. MoAennpoBaTh CTPOCHHE
N3y4YaCMbIX BCIICCTB. HNmetn MpeACTaBJICHUC O
BAXHEHIINX XMMHYECKHUX CBOMCTBAX AJIKAHOB.
ConocTaBIsATh XUMHUUYECKUE CBOMCTBA aIKaHOB C
obmactsMu  mpuMeHeHHsA.  IIporHo3mpoBaTh
CBOWCTBA H3y4aeMbIX BEUIECTB HA OCHOBAHHHU
TEOPHH XUMHYECKOTO CTPOEHHS OPraHMYECKHX
BemecTB. HabmonaTh 1 onmuchIBaTh XUMHUIECKUE
peakIy ¢ TMOMOIIbI0 POJHOIO S3bIKa M S3bIKa
xumun. CoOroaTh NpaBuila TEXHUKU Oe3omac-
HOCTH.

OTUIICHOBBIC YTIIEBOJIO-
POJIBI

Ha3biBaTh ankeHsl 10 TPUBUAIBLHOM U MEKIyHa-
POJHOM HOMEHKJAaType. 3alichiBaTh (HOPMYJIBI
U30MEPOB U TOMOJIOTOB AJIKEHOB U Ha3bIBATh UX.
MopenupoBaTb CTPOCHUE M3Yy4aeMBbIX BEILECTB.
HMeTs mpencTaBieHHe O BaKHEHIIMX XUMHYE-
CKUX CBOMCTBax aJkeHOB. OINBITHBIM IyTEM J0-
Ka3bIBaTh HENPEAEIbHBII XapakTep yriIeBOI0pO-
JI0B. XapaKTepu30BaTh MIPOMBIIUICHHBIE U J1a00-
paTopHble CrIocoOBI IMoMy4YeHust ankeHoB. Coro-
CTaBJIATh XNMHUYECKHE CBOHCTBA AJIKEHOB ¢ 00JIa-
cTsIMU NpuMeHeHus. IIporno3uposars cBOMCTBa
U3Yy4aeMbIX BELIECTB HA OCHOBAHUU TEOPUM XU-
MUYECKOTO0 CTPOECHMSI OPraHMYECKHUX BELIECTB.
Habnrogate n1EeMOHCTpUpYyEMBIE U CaMOCTOS-
TEJILHO MPOBOJUMEIE ONbIThl. HabmronaTs u onu-
CBIBaTh XUMHMUYECKHE PEAKLIMU C TOMOIIBIO POJ-
HOTO sI3bIKa W si3bIka xuMuu. CoOnomath mmpa-
BIJIA TEXHUKH O€3011acHOCTH.

ALIETUIIEHOBBIE YTJIEBO-
JIOpOABI

Ha3biBaTh ankuHbl N0 TPUBUAIBHON M MEKIyHa-
pOIHON HOMEHKJIAType. 3amucChIBaTh (POPMYIIBI
HW30MEPOB ¥ TOMOJIOTOB AJIKUHOB M HA3bIBaTh HX.
MoaenupoBaTh CTPOCHUE H3YyYAEMBIX BEILECTB.
HmeThs mpejacTaBieHre O BaKHEHIIMX XHUMHYE-
CKHX CBOHCTBaX aikWHOB. OTBITHBIM MyTEM JI0-
Ka3bIBaTh HETPEJIEIbHBIN XapaKTep yriieBoI0pO-
JoB. XapaKTepr30BaTh MPOMBIIUICHHbIE U JIA00-
paTopHbBIE CIIOCOOBI MOTy4YeHHs anKuHOB. Como-
CTaBJIATH XUMHUYECKHE CBOMCTBA AJIKUHOB C 00J1a-
CTSIMU NpuMeHeHus. [Iporno3upoBath CBOMCTBA
HW3y4aeMbIX BEUIECTB Ha OCHOBAaHWUU TEOPHUM XU-
MHMYECKOI0 CTPOEHUS OpPraHUYECKHUX BEIIECTB.
Habmrogate JIEeMOHCTpUpYEMBIE W CaMOCTOS-
TEJILHO POBOUMEIC ONBITEL. HabmronaTs 1 omu-
ChIBaTh XUMUYECKHE PEAKI[UU C MOMOIIBIO POJI-
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HOI'O sA3bIKa M SA3bIKa XHWMUMU. CO6J’HOﬂaTI> mnpa-
BHJIA TEXHUKHU 0€30IMaCHOCTH.

ApomMaTtuyeckue yrie-
BOJIOPO/IbI

OmneprpoBaTh NOHATHEM «aPOMaTHYHOCTHY. Mo-
JeMpoBaTh crpoeHue Oenzona. Mmers npen-
CTaBJICHHE O BAKHEUIINX XWMHYECKHUX CBOM-
CTBaX apoOMAaTHYECKHX YIJIEBOJIOPOAOB. Xapak-
TEpU30BaTh MPOMBIIUICHHbIE U J1a0OpaTOpHbIE
CHOCOOBI IToTydeHns apeHOB. COMMOCTaBIATh XH-
MHYECKHE CBOHCTBA apEHOB C 00TACTSIMU MPUMeE-
HeHus. IIporHo3upoBarh CBONCTBA HM3ydaeMbIX
BEIECTB HA OCHOBAHUM TEOPUH XHMHUYECKOTO
CTPOCHHSI OpraHWYecKux BemecTB. HabmromaTs
JEMOHCTpHpYyeMble onbIThl. Habmronate n omnu-
CBIBaTh XMMHYECKUE PEAKIMH C OMOLIBIO POJI-
HOTO SI3bIKa U SI3bIKA XMMUH.

O6o0maroiee MOBTOpe-
HHE 10 TEME «YTIIEBO-
JOPOIBI

CucteMaTu3upoBaTh U 0000IATh MOJTYYCHHBIC
3HAHUS O CTPOCHHM, CBOWCTBAaX, MOJYYCHUU U
NPUMEHEHUH yTiieBoaopooB. CocTaBisTh 0000-
maompe cxemel. OINKMCBHIBATE T€HETHYECKHE
CBSI3U MKy M3YUYCHHBIMH KJIaCCaMH OpraHude-
CKHUX COEIUHEHU.

KonTponbnas padorta Ne
1 o Teme «YrneBojo-
poIBI»

OcymecTBIATh MO3HABATEIbHYIO PE(IIEKCHIO B
OTHOIIECHUN COOCTBEHHBIX AOCTI)KEHHH B IIPO-
iecce pemeHns y9eOHbIX U TO3HABATENbHBIX 3a-
Jad.

12

13

14

15

Kucsopoacoaep:kamue
U a30TCo/iep:KalIue op-
raHn4yecKue coeuHe-
Hus (17 gacoB)

[TonsiTue o0 cupTax.
[Ipenenbuble 0IHO-
ATOMHBIE CITUPTHI

Ha3biBaTh ciupThl O MEXIYHAPOIHOM HOMEH-
knarype. O000IIaTh 3HAHUS U JIeNIaTh BBIBOJAEI O
3aKOHOMEPHOCTSIX M3MEHEHUH CBOMCTB B TOMO-
JIOTUYCCKOM Py OAHOATOMHBIX CITMPTOB. Kiac-
cuUUMPOBaTh CIIUPTHI IO AaTOMHOCTH. Moienu-
pOBaTh CTpOCHUE M3y4yaeMbIX BelecTB. Haburo-
JaTh U OMMUCBIBATH XUMHUYECCKUC pCaKIIUN C ITIOMO-
IO POJAHOIO fA3bIKA U A3bIKa XUMUH.

XHMHYECKHE CBOICTBA,
MOJyYEHUE U TPUMEHE-
HHE CIIUPTOB

HmeTs mpeacTaBieHre O BaKHEHIIMX XUMHYeE-
CKHX CBOMCTBax OJJHOATOMHBIX CIIUPTOB. Xapak-
TEpU30BaTh IPOMEINUICHHBIE W Ja0OpaTOpHBIC
CHocoOBl TONYYeHHs CHHPTOB. VcciemoBaTh
CBOWCTBa OJHOATOMHBIX crupToB. Habmomats
JIEMOHCTPUPYEMBIE U CAMOCTOSTENBHO POBOIU-
MbIe ombITEl. HaOmronaTe ¥ OnMCcEIBaTE XUMUYE-
CKHE PEaKIMd C TOMOIIBI0 POJHOTO SI3bIKA U
s3pika xumuu. CoOmrofaTh mpaBuiia TEXHUKH
6e3omacHocTH. OCO3HABAaTh TOKCUYECKOE Jeii-
CTBHE MeTaHoJia W dTaHoja Ha opranmsMm. Co-
0JIr0/1aTh TPaBHJIA KOJOTUIECKH TPAMOTHOTO U
0e30MmacHOT0 00paIeHUs C TOPIOYNMH 1 TOKCHY-
HBIMH BeUIECTBaMH B OBITY W OKpYKalomIen
cpere.

MuoroartomMHbIe
CITUPTHI

MonenupoBaTh CTPOCHUE U3YyYaeMbIX BEILECTB.
HMeTs mpeacTaBieHue O BaXKHEHIIMX XUMHYE-
CKUX CBOICTBaX MHOTOaTOMHBIX CIIUPTOB. Xa-
PaKTepr30BaTh NMPOMBIIUICHHBIE M JadopaTop-
HBIE CITOCOOBI ToTydeHHs ciipToB. Mccnenoats
CBOMCTBa MHOTOaTOMHBIX cUpTOB. IIpoBoauTh
Ka4yeCTBEHHBIE pEAaKIUHd Ha MHOTOATOMHBIE
cnupTel. HabmronaTe JeMOHCTpHpYEMBIE H CaMO-
CTOSATENFHO MPOBOANMEIEC ONbITHL. Habmromats n
OTIMCHIBATh XMMUYECKHE PEAKIMH C MOMOIIBIO
POJHOTO sA3bIKa 1 s3bIKa XuMuH. CoOIroaaTh npa-
BIJIA TEXHUKH O€3011aCHOCTH.

denon

MOI[GJ'[I/IPOBaTL CTPOCHUC M3YyYaCMbIX BCLICCTB.
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Wmers mpeicraBiieHHE O Ba)KHEHIIUX XHUMHYE-
CKUX cBoHMcTBax (eHomnoB. I[IpoBoauTh Kaue-
CTBEHHbIe peakiuu Ha ¢enon. Habmonats ne-
MOHCTPHPYEMbIE U CaMOCTOSITEIBHO IPOBOIM-
MbI€ OmBITH. HaOoaTh 1 ONUChIBaTH XUMHYE-
CKHE PEaKIM{ C MOMOIIBI0 POJHOTO S3bIKA U
si3pika xuMun. CoOroaTh MpaBuiIa YKOJIOTHYe-
CKH{ TPaMOTHOTO ¥ 6€3011aCHOT0 0OpaIIeHus C To-
PIOYMMH ¥ TOKCHYHBIMH BEIIECTBAMH B OBITY U
OKpYyXKarollen cperne.
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AHBI[GI‘ UAbl 1 KETOHBI

HasbiBaTh anpaerufbl U KETOHBI IO MEXIyHa-
POIHOI HOMEHKIAType. 3amuchIBaTh (HOPMYIIBI
HU30MEPOB U F'OMOJIOTOB AJIbJIECTHIOB U KETOHOB,
Ha3piBaTh ux. O000IIATh 3HAHUSA W JIENATh BhI-
BOJIbI O 3aKOHOMEPHOCTSIX U3MEHEHUI CBOICTB B
TOMOJIOTHUECKOM PSly ajbAETUAOB U KETOHOB.
MopenupoBaTh CTPOCHHE H3yYaeMBbIX BEILECTB.
HmeThs mpexactaBieHre O BaKHEHIIMX XUMHYeE-
CKHMX CBOMCTBax ajibJ€TUJ0B U KETOHOB. Xapak-
TEpHU30BaTh IPOMEINUICHHBIE W Ja0OpaTOpHBIC
CHOCOOBI TIOTMYYCHUS albICTHAOB M KETOHOB.
Habmronate neMoHcTpHUpyeMBbIe ombIThL. Habmro-
JIaTh U ONUCBIBATh XUMUYECKUE PEAKIIUH C TIOMO-
IOIbI0 POJHOTO sI3BIKA W si3bIKa XuMuH. CoOiro-
JIaTh MpaBmiIa AKOJOTMYECKH TPAaMOTHOTO U 6e3-
OTACHOTO OOpalleHusi ¢ TOPIOYUMH U TOKCHY-
HBIMHM BEIIECTBAMH B OBITY W OKpYKarouiei
cpezne.

18

[TonsiTre o KapOOHOBBIX
KHCJIOTaX

HaspiBaTh Kap6OHOBI)IC KHCJIOTBI IO MECKAYHa-
ponHoii HoMeHkaType. O000IaTh 3HAHUS U Jie-
JIaTb BBIBOJABI O 3aKOHOMCPHOCTAX U3MEHEHUH
CBOMCTB B TOMOJIOTHYECKOM PsIy KapOOHOBBIX
KACIOT. MOJIETHPOBATh CTPOEHHE H3YIaeMBIX
BEIIECTB.

19

XnMHYecKre CBOMCTBA,
MIOJIyYE€HUE U IPUMEHE-
HUe KapOOHOBBIX KHC-
J0T

ViMeTp TpecTaBiIeHHE O BAXHEHIIMX XUMHYeE-
CKHMX CBOMCTBaX KapOOHOBBIX KHCIOT. XapakTe-
PH30BaTh MPOMBIIUICHHBIE H 1a00paTOPHBIE CIIO-
COOBI OTy4YeHHs KapOOHOBEIX KHCIIOT. Mccieno-
BaTh CBOIicTBa KapOOHOBKIX KHcOT. Habnronats
JIEMOHCTPHPYEMBIE U CAMOCTOSTENILHO ITPOBOIN-
Mble ONbITBI. HabnronaTh v onuchIBaTh XMMHUUE-
CKHE peakiMu C IOMOIIBI0 POJHOIO sI3bIKa U
s3pika XxUMuK. CoO0JIr01aTh TpaBuiia 3KOJOTHYE-
CKH 'PaMOTHOT0 ¥ 0€30MaCHOT0 00pAIIeHHUS C TO-
PIOYMMH ¥ TOKCHYHBIMH BELIECTBAMHU B OBITY U
OKpY’KalolIei cpene.
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Crnoxnble 3¢upsl

HasbIBaTh criokHBIE 3(GHUPHI IO MEKAYHAPOIHOH
HOMEHKJIaType. VIMeTh mpesicraBieHHE O Ba-
HEWIINX XUMHUYECKUX CBOHCTBAX CJIOKHBIX d(PH-
poB. HabmoaTh 1eMOHCTPHpYEMBIE U CAMOCTO-
ATEJIFHO TIPOBOAWMMBIE OMBITEL. Habmiomate u
OTMCHIBATh XMMHYECKHE PEAKIMH C TOMOIIBIO
POIHOTO S3bIKA U sI3bIKa XuMuU. CoOro1aTh npa-
BHJIa TEXHUKU 0€30TT1aCHOCTH.

Kupst

XapakTepu30BaTh 0COOEHHOCTH CBOMCTB KHUPOB
Ha OCHOBE MX CTPOEHH. XapaKTepH30BaTh 001a-
CTH NIPUMCHCHHUA XUPOB U HUX 6I/IOHOFI/I‘IGCKyIO
pois. HabmronaTe ¥ ONMKUCHIBATE XUMUYECKUE Pe-
aKILIMU C IOMOUIbIO POJHOTO SI3bIKA U SI3bIKA XU-
vuu. CoOJroaTh MpaBuia 3KOJOTHYECKH Tpa-
MOTHOTO W 0€30IacHOr0 OOpalleHus C TOpIo-
YUMH U TOKCHYHBIMH BCIICCTBAMH B OBITY U
OKpY’Karolieu cpefe.
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[Tonsartue 06 yrieBogax.
Monocaxapubl. ['ro-
KO3a

Knaccudummposats yrieBoasl. XapakTepuso-
BaTh OCOOCHHOCTH CBOMCTB YTJIEBOJOB Ha OC-
HOBE MX CTPOEHHUsS. XapaKTepu3oBaTb CBOICTBa
TJIIOKO3bI KaK BEIECTBa C IBOWCTBEHHOH (yHK-
el (ampperupocnupra). MccnepoBate cBOM-
CTBa IUIIOKO3bL. [IpoBOIUTH KauecTBEHHYIO peak-
LU0 Ha TIIOKO3y. XapaKTeph30BaTh 00IacTH
MIPUMEHEHHSI YTJIEBOJOB U UX OHOJIOTHYECKYIO
ponb. Habmromate 1 onuchIBaTE XUMUIECKHE Pe-
aKIUK C MOMOILBIO POJHOTO SI3bIKA U S3bIKA XH-
muu. CobronaTs mpaBmiia TEXHUKH 0e30IacHO-
CTH.

Hucaxapunel. Caxaposa

XapakTepu3oBaTh OCOOCHHOCTH CBOMCTB Iuca-
XapHUI0B Ha OCHOBE UX CTPOEHUs. XapaKTepu3o-
BaTh 00JIaCTH MPUMEHEHUS YIJIEBOJIOB U UX OHO-
JIOTUYECKYIO poiib. HabnronaTe 1 onuceIBaTh Xu-
MUYECKHE PEaKIMU C IIOMOIIBI0 POJHOTO SI3bIKA
" A3bIKAa XUMMHH.

[Monucaxapuasl. Kpax-
MaJl, LeJII0J103a, TIH-
KOT€eH

XapakTepu3oBaTh OCOOCHHOCTH CBOWCTB IOJIH-
caxapHuJ0B Ha OCHOBE HX cTpoeHus. [IpoBoanTh
Ka4eCTBEHHbBIC PEaKIMK Ha KpaxMall. XapakTe-
pHU30BaTh 00JIACTH MPUMEHEHHS YIIIEBOJOB U HX
OuoNI0ruvecKyto poib. HabmoaaTs U ONuCHBaTh
XMUMHUYECKHE PEAKIMU C IOMOIIBI0 POTHOTO
SI3BIKA U SI3bIKA XUMUH.

[Tonsitue 06 a3orconep-
YKAIIMX OPraHUYECKUX
COETMHEHUIX. AMUHBI

Hmets mpencraBieHHe O CTPOSHHH M Ba)KHEH-
MIUX XMMUYECKHUX CBOMCTBaX aMHUHOB. XapakTe-
pHU30BaTh CHOCOOBI MONy4eHuUst aMUHOB. Haburo-
JaTh JAeMOHCTpupyeMble ombIThl. Habmronats u
OIMCHIBaTh XMMMYECKHE PEaKIH C MOMOIIBI0
POJIHOTO SI3bIKA U SI3BIKA XMMUHU.

AMUHOKHUCIIOTEI

XapakTepu3oBaTh aMUHOKHCIIOTHI Kak amdorep-
HBIE OpraHuMYeckue coequHeHus. Vmers mpen-
CTaBJICHHE O BAKHEHUIINX XHMHYECKHX CBOM-
CTBaX aMHHOKHCIIOT. XapaKTeph30BaTh (yHK-
1M, 00JIaCTH MPUMEHEHUs] aMHHOKHCIIOT W MX
6uonornveckyto pons. Habmonats n1eMoHCTpH-
pyemsble onbITEl. HaOmonate 1 onmuceIBaTh XUMH-
YEeCKHE PEaKIUH C MOMOIIBI0 POJHOTO SI3bIKA U
A3BIKA XUMHH.

benxn

XapakTepuzoBarth OeNKM Kak IOJHUICITHIbI.
HNMers mpencraBieHUe O CTPOSHUM U BaXKHEU-
IMX XMMHYECKHX cBoiicTBax OenkoB. [IpoBo-
JIUTh Ka4eCTBEHHbIE PEaKLUHM Ha Oenku. Xapak-
Tepu30BaTh (QYHKIMH, 00JACTH TNPUMEHEHUs
0eTKOB U WX OMOJOTHYECKYF0 posb. HabmomaTs
JIEMOHCTPHPYEMbIE  CAaMOCTOSATENILHO ITPOBOHN-
MbIe OnbITHl. HabmonaTs 1 onuceIBaTh XMMHYe-
CKHE pEeakIMu C IOMOIIBI0 POJHOTO S3bIKA U
s3pIka XUMHUHM. CoOJrosaTh TpaBHiIa TEXHUKH
0e301acHOCTH.

T'eneTnueckas cBs3b
MEXKYy KJIaccaMu Opra-
HUYECKUX COECIUHEHUMN

OnuceiBaTh FeHETUYSCKUE CBI3H MCIKAY U3YUCH-
HBIMHU KJIaCCaMU OPTraHUYCCKUX COGHHHCHHﬁ.

KonrtponsHas pabora Ne
2 o Teme «Kucnopon-
U a30TCOAEpXKAIINE Op-
raHMYECKHE BEIIECTBA

OcCymiecTBIATh MO3HABATENIFHYIO PEQIIEKCHIO B
OTHOIIEHUH COOCTBEHHBIX )IOCTI/I)KCHPIﬁ B IIpO-
Liecce pemeHnst y9eOHbIX U TO3HABaTEIbHBIX 3a-
Jad.

29

Bricokomonexkysip-

ITonumepst

OnepupoBaTh MOHATHSIMH «MOHOMEPY, «IOJH-
MeEp», «COMOJIUMEP», «CTPYKTYpHOE 3BEHOY,
«CTENEHb NOJUMEpHU3ALUNY, KIIOJTUMEPU3ALUIY,
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30

31

32

33

34

Hble BemecTBa (6 ya-
COB)

«TOJMKOHJEHC A, XapaKTepU3oBaTh peak-
LMY TOJIMMEpPU3ALMU U TOJUKOHJEHCALUM Kak
CHOCOOBI MOTyYSHHS BBICOKOMOJIEKYJISIPHBIX CO-
CIMHCHUH.

[TonumepHble MaTepu-
aJlbl

XapakTepu3oBaTh CBOMCTBA WM3y4YCHHBIX MOJIH-
MepHBIX MarepuaioB. ONKChIBaTh CBOWCTBA,
CIIOCOOBI MOJy4YEHHsI M IPUMEHEHHS N3yYEHHBIX
MOJIMMEPHBIX MaTepuanoB. HaOmronate neMoH-
CTpHUpYeMble M CaMOCTOSTEIBHO IPOBOAUMEIC
onbITEL. HaOmmonate W ONMUCHIBATE XHUMHYECKHE
peaKuuy ¢ MOMOIIBIO POJHOIO S3bIKA M SI3bIKA
xumun. CoOMoaaTh mpaBMiia TEXHUKH Oe3omac-
HOCTH.

[TonumepHsle MaTepu-
aJIbl

XapaKTepHu30BaTh CBOWCTBA H3YYEHHBIX IOJIU-
MEepHBIX MarepuanoB. OmnuceIBaTH CBONCTBA,
CIIOCOOBI MOJTy4YEHHsI M IPUMEHEHHS N3yYEHHBIX
MOJIMMEPHBIX MarepuanoB. HaOmonats neMoH-
CTPUPYEMBIC U CaMOCTOATCIIBHO IPOBOAMMBIC
OIIBITHI. HaGHIOJIaTL U OIMUMCBhIBATH XHUMHWYCCKHUC
peakIy ¢ TMOMOIIbI0 POJHOTO S3bIKa U S3bIKA
xumun. CobroaTh IpaBuiIa TEXHUKH Oe3omac-
HOCTH.

[IpakTuueckas padbora
Ne 1 «Pacmio3naBanue
IIaCTMAaccC

[IpoBomuTh, HAOMIOOATE W ONHCHIBATH XMMHYC-
CKHH DKCHEPHMEHT IO paCIO3HABAaHHIO IUIACT-
Macc. HabGmaronaTe ¥ OIMCBIBATh CAMOCTOSTEIBLHO
TIPOBOIUMBIE OTIBITHI C TIOMOIIBIO POTHOTO SI3BIKA
U s3bika xuMun. CoONroAaTh MpaBuUia TEXHUKH
0e30I1aCHOCTH.

[IpakTrueckas pabora
No 2 «PacriozuaBanue
BOJIOKOH»

IIpoBoauTh, HAONIOMATh U OMKCHIBATH XUMHUC-
CKHUI DKCIICPUMEHT I10 PACIIO3HABAHUIO BOJIOKOH.
Habnronath 1 ONKMCHIBATE CAMOCTOSITEIIBHO TIPO-
BOJIUMBIC OIBITHI C MOMOIIBIO POJHOTO SA3bIKA U
s3pika xumud. CoONIomaTh MpaBWia TEXHUKU
0€e30IacHOCTH.

3aKIIOUUTENBHBINA YPOK

O0001maTs 3HaHUS U JIeNIaTh BBIBOJBI O 3aKOHO-
MEpPHOCTAX HM3MEHEHHS! CBOWCTB OPraHHMYECKHX
COEIMHEHUH B 3aBHCHUMOCTH OT WX CTPOCHUSL.
OcymecTBIATh MO3HABATEIbHYIO PE(IIEKCHIO B
OTHOIIEHUN COOCTBEHHBIX JOCTW)KEHHH B IIPO-
1iecce pemeHnst y9eOHbIX U TO3HABaTENbHBIX 3a-
Jad.
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TeMaTnuyeckoe NJIAHMPOBAHUE

11 kaacc (1 4 B HeeJ110, Beero 34 vaca)

Pa3nen, koaunuecTBo
9acoB

Tema

Buanl nessreJLHOCTH

BemecTrBO
(9 gacoB)

ATOMBI, MOJIEKYJTBI, BE-
ecTBa

Ha3biBaTh 11 00BSICHATH IPUUKUHBI MHOTO00pa3Us
BerecTB. O000IATh MMOHATHS «aTOM», «MOJIE-
KYyJa», «BELIECTBOY.

Crpoenue aToma

O000maTh MOHATHS «XHMHYECKHMI DIJIEMEHTY,
«TOPSIIKOBBIA HOMEP», «U30TOI, «NEKTPOHHAS
0007109Ka», «3JEKTPOHHBIA CIIOW», «IJIEKTPOH-
Hasi opOWTaNBy», «S-OpOUTANBY», «P-OpOUTAIEY,
«d-op6utanb». ONKCHIBATE 3JTEKTPOHHOE CTPOE-
HHE aToMa C TIOMOIIBIO 3JIEKTPOHHON KOH(HTY-
pauun. CpaBHHBATh 3JIEKTPOHHOE CTPOSHHE aTO-
MOB MaJIbIX M OOJIBIINX TIEPHOJIOB.

XuMHuUecKkas CBI3b

O6001aTh MOHATUS «KOBAJEHTHAsI HEIMOJIApHAs
CBSI3bY, «KOBAJICHTHAsI MOJISAPHAsI CBSI3bY, «MOH-
Hasl CBSI3b», «BOJOPOHAS CBS3bY», «METaINue-
cKas CBsi3b». KOHKpETH3HPOBATh IOHATHE «XU-
MHYecKas CBA3b». KiaccupuuupoBaTs THITEI XU-
MHYECKOH CBSI3H U OOBACHATH MX MCXaHU3MBL
[IpenckaspiBaTh TUI XUMHYECKOW CBS3HW, 3Has
dopMyny WM GpuU3NYECKUE CBOICTBA BEIICCTBA.

ArperatHoe COCTOSIHUE
BelectBa. CtpoeHue
TBCPABIX TECJI

O0600mmaTh MOHATHA «MOHHAs KPUCTAJUINYecKast
peleTka», «aToMHas KpHCTalIudecKas pe-
HIETKa», «MOJIEKYJIIpHasi KpUCTAJIMYECKas pe-
HIETKa», «METAJUIMYECKasl KpUCTAIIINYECcKas pe-
nretka». KoHKpeTH3upoBaTh MOHATHE «KPUCTA-
nudeckas peurerkay. Kimaccudunuposars Belie-
CTBAa B COOTBETCTBUU C TUIIAMM KPUCTAJUIMYE-
cKHX pelérok. IIpenckassplBaTh TUII KPUCTAIIU-
YeCcKOH perieTky, 3Has (opMmysy win Qpuznde-
CKHE CBOMCTBA BEIIECTBA.

[Tepuoanueckuii 3aK0H
JI.1. MeHnaeneeBa

XapakTepuzoBats [leprnoauyeckyro cucTeMy Xu-
Mudeckux anemeHToB J[.M. MenneneeBa kak rpa-
¢uueckoe orobpakenne [lepmogmdeckoro 3a-
KoHa. OTIMCHIBATh U XapaKTEPU30BATh CTPYKTYPY
Tabmuisl  «[leprognyeckas cucreMa XUMHYE-
ckux snementoB J[.M. MenneneeBay. CpaBHH-
BaTh IEKTPOHHOE CTPOCHHE aTOMOB 3JIEMEHTOB
MaJbIX ¥ OOJBIINX NEPHOAOB. XapaKTepHU30BaTh
poJIb BeIUKOro pycckoro xumuka .M. Menne-
jeeBa B pa3BUTHH Hayku. OOBSICHATH 3aKOHO-
MEpPHOCTH W3MEHEHHS CBOWCTB 3JIEMEHTOB, ITPO-
CTBIX BEIIECTB, BBICIINX OKCHJIOB U THAPOKCH/IOB
B Tpynmax W mnepuonax llepmommueckoit cu-
CTEMBI.

PactBopsl

OnpenensaTs MOHATUS «PACTBOP», «PaCTBOPH-
MoOCTb». ONHCHIBaTh MPOLECCHI, TPOUCXOIAIINE
IIPU pacTBOPEHUH BellecTB B Boje. HabmonaTs
JIEMOHCTPUPYEMBIE OIBITHI.

KonnownHeie pacTBOpsI

XapakTepu30BaTh KOJUIOWIHBIE pacTBOphl. Ilo-
HUMAaTh OTIMYME KOJUIOUJHBIX PACTBOPOB OT UC-
TUHHBIX. [IoHUMAaTh CYIHOCTBH NPOLIECCOB KOa-
T'YJISIWU U cHHepe3uca. Habmonate neMoHCTpH-
pyeMBbIe OMBITHI W ONMCHIBATH MX C MOMOIIBIO
PYCCKOTO A3bIKA U 513bIKa XUMMH.

SHCKTp OJIMTUYCCKAas
JUCcoranusa

Onpenem{ﬂ) TIOHATHUA «QJICKTPOJIUTHI», «HEDJICK-
TPOJUTBI», «KATHOHbID», «AHHUOHBID», «CTCIICHb
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JAUCCoOal . OmnuckeiBaTh npoueccol, Npouc-
X041 e IpU paCTBOPCHUU IJICKTPOJIMTOB U HE-
3JICKTPOJIUTOB B BOJC. q)OpMyJ'II/IpOBaTL OCHOB-
HBIC TIOJIOKCHHUA TCOPUU BHGKTpOJII/ITI/IquKOfI
JUCCOoOMalnu. 3anmuceIBaTh YpaBHCHUS 3JICKTPO-
JIMTHYECKOMN JUCCOIMAIIHUH.

KucnorHocts cpeasl.
Nupukaropel

OnpenensaTs NOHSATHA «BOJOPOJHBIN MOKa3a-
TENb», «AHANKATOP». ONpenensiTe KUCIOTHOCTh
Cpembl ¢ MOMOINBI0 MHAWKATOPOB. [lenats BbI-
BOJBI TI0 PE3yJabTaTaM IPOBEACHHBIX XHMHYE-
ckux omblToB. Habmonate JeMOHCTpUpYEMBIE U
CaMOCTOATENPHO MPOBOAMMEBIE ONBITEL. Habmro-
JIaTh 1 ONIUCHIBATH XUMHUYECKHE PEAKIUHN C TOMO-
IIBI0 POJHOTO sI3bIKa W si3bIka XUMHHU. CoOuto-
JIaTh MPAaBMIIA TEXHUKU O€30I1aCHOCTH.

10

11

12

13

14

15

XuMUYeCKHe peakunu
(8 yacos)

YpaBHeHUs XUMHUYe-
CKMX peakLMi U pac-
YeThl 10 HUM

O06001maTh MOHATHS «MOJISIPHAsI Macca, «KOJHU-
YEeCTBO BEILECTBA», «MOJISIPHBIH OOBEM razay.
OnpenensaTs KUCIOTHOCTh CPEAbl C MOMOILBIO
nHAUKATOpOB. IIpoBOAUTE pacuérel O XUMUYE-
CKMM YypaBHEHUSM. McCnonab30BaTh aarOpUTMBbL
IIPH PELICHUH 331a4.

Peakmmu moHHOTO 00-
MeEHa

XapakTepH30BaTh YCIOBHS IPOTEKAHMS PEaKIUit
B PacTBOpax IEKTPOIUTOB 10 KOHIA. [Ipencka-
3BIBATH PEAKIMIO CPEIbl BOIHBIX PACTBOPOB CO-
neit. HaGmronars 1eMOHCTPHPYEMBIC H CaMOCTO-
STENBHO MPOBOAMMBIE ONBITEL. HaGmrogaTe u
OIMUCBIBATH XMUMHUYECCKUC pCaKIUM C MOMOUIBIO
POAHOIO A3bIKa U A3bIKa XUMUH. HeHaTI) BBIBO/JbI
o pe3yjabTrartaM MNPOBCACHHBIX XHUMHWYCCKUX
omnbiToB. COOMIOIATh IPaBMiIa TEXHUKH Oe3omac-
HOCTH.

KadgecTBeHHEIC pe€aKnuu

3HaTh KaueCTBEHHbIE peaKklny Ha HoHbI. Hadmto-
JlaTh CaMOCTOSATENBHO IIPOBOJMMBIC OIIBITHI.
HaGmonars 1 onuchIBaTh XMMHUUECKHE PEAKIIH
C TTIOMOIIBIO POTHOTO SA3bIKA U SI3bIKAa XUMHUH. [e-
JIaTh BBIBOABI MO Pe3yIbTaTaM IPOBEJICHHBIX X1~
MHUYecKHX ombIToB. CoOmonare mHpaBHia TexX-
HHUKH 0€30I1acHOCTH.

OKHUCITUTETBHO-BOCCTA-
HOBUTEJIBHBIE PEAKIIUU

XapakTepu3oBaTh OKHCIHTEILHO-BOCCTAHOBH-
TENIbHBIE PEAKI[MH KaK MPOIECCH, PU KOTOPHIX
HU3MEHSIOTCS CTENeHH OKucieHus atoMmoB. Co-
CTaBJIAATh YPAaBHCHUSA OKHUCJIHUTCIbHO-BOCCTAHO-
BUTEJILHBIX PEAKI[HIA C MOMOIIBI0 METOAA DJICK-
TpoHHOTO Oananca. HabmogaTh 1 omuchIBaTh XU-
MHUYECKHE PEAKIIMU C TIOMOIIBIO POHOTO SI3bIKA
U SI3bIKA XUMHH. J[enaTh BBIBOJIBI [0 PE3yJibTaTaM
MPOBEICHHBIX XUMUYECKUX OTBITOB. COOITI01aTh
MpaBUJia TEXHUKHA O€30MaCHOCTH.

DIEKTPOIIN3

OOBSICHATD MTPOILIECCHI, TPOTEKAIOIINE TTPH HJICK-
TpPOJNH3€ PACIUIaBOB U pacTBOPoB. COCTaBIATH
CXEMBI DJIEKTPOJIN3a B PACTBOPAX M PacCIUIaBax.
OnuchBaTh NPUHIMN JIEHCTBHUS TajbBaHUYE-
CKOTO DJJIEMEHTa, aKKyMyJsTopa. PackpbIBaTh
MpaKTHYECKOE 3HAYCHHE 3neKTponn3a. Habmro-
JIaTh 1 ONMUCHIBATh JJEMOHCTPHPYEMBIE OITBITHL.

[TpakTiaeckast pabota
Ne 1. «Pemnrenune kaue-
CTBEHHBIX 3a/1au»

[TpoBoauTh, HAOMIOJATH U OMUCHIBATE XMMHUE-
CKHIA SKCTIEPUMEHT 10 WICHTU(DUKAINH BEIIECTB
C TIOMONIbI0 Ka4eCTBEHHBIX peaknuid. Habmro-
JIaTh ¥ OIHUCBHIBATH CaMOCTOSATENHHO TPOBOJIH-
MbI€ OTBITHI C TOMOLIBIO POJHOTO SI3bIKA U SI3bIKA
xuMuu. CoONIOAaTh MpaBUIa TEXHUKH Oe30mac-
HOCTH.
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16

17

O06o06maroriee moBTOpe-
HHUE 0 TeMe «XuMu4e-
CKHE PEaKITU

CocraBnsate o6oOmatomue cxemsl. OcymecTs-
JISITH TIO3HABATENBHYIO PE(IIEKCHIO B OTHOILICHUN
COOCTBEHHBIX JIOCTH)KEHHH B TIPOLIECCE PELICHHS
yueOHBIX U [T03HABATENbHBIX 331a4.

Kontposbnas padota No
1 mo Teme «Xumuye-
CKHE PEeaKIun»

OCYIHeCTBJ'ISITL TMO3HAaBaTCJIbHYIO pe(bneKcmo B
OTHOILIEHHH COOCTBEHHBIX JOCTHXKEHUM B apo-
necce peuicHusd yqe6H1,1x " NMO3HaBaTCJIbHBIX 3a-
Jad.

18

19

20

21

22

Heopranuueckasi xu-
must (6 yacoB)

Knaccudukanus veop-
raHUYECKUX BEIIECTB.
[IpocTeie BemecTBa —
HEMETAILIBI

KnaccugummpoBats HeOpraHHIECKUE BEIIECTBRA.
O06001aTh 3HAHUA W OEJAaTh BBIBOIBI O 3aKOHO-
MEPHOCTSX M3MEHEHUH CBOICTB HEMETAJUIOB B
nepuogax u rpynmnax Ilepnonnyeckoil cucTeMsl.
[IporHo3upoBaTh CBOMCTBA HEU3YUYEHHBIX 3JIE-
MEHTOB U UX COEJWHEHWI Ha OCHOBE 3HAHUI O
[lepuoguueckoM  3akoHe. XapaKTepU30BaTh
HAXOXXJCHUC B TPUPOJEC, CBOWCTBA, OHOIOTHYC-
CKYIO POJIb U O0JIACTH MPUMCHCHHS HEMETAILIOB.
HccnenoBaTh CBOWMCTBA H3Yy4aeMbIX BELLECTB.
HaOnromate IEMOHCTPUPYEMBIE W CaMOCTOSI-
TCIBHO HpOBOZ[I/IMI:-Ie OIIBITHI. Ha6J'IIO}IaTI) U OITUu-
CBIBATh XUMHUYECKUE PEAKIMH C TIOMOIIBIO POJ-
HOTO 5I3bIKa W A3bIKa XUMUH. J[eraTh BEIBOABI IO
pe3ynbTaTaM IIPOBEICHHBIX XUMHYECKUX OIIBI-
ToB. CoOnroaTh MpaBMiIa TEXHUKH 0e30IacHO-
CTH.

IIpocTele BemecTBa —
MeTailsl. CriiaBel

O0600maTh 3HAHUS W JeNaTh BBIBOABI O 3aKOHO-
MEpPHOCTSAX WU3MEHEHUW CBOMCTB METaJIOB B Ie-
puogax u rpynnax Ilepuoguueckoil CHUCTEMBI.
IIporHo3upoBaTh CBOMCTBA HEU3YUYCHHBIX 3Jle-
MEHTOB M UX COEAUHEHUN Ha OCHOBE 3HAHHUU O
IlepuoauueckoM 3akoHe. XapaKTepU30BaTh OCO-
OeHHOCTH CIUTaBoOB. MccnenoBaTh CBOMNCTBA U3Y-
JaeMbIX BemlecTB. HabmronaTe U OMHCHIBATH XU-
MUYECKUE PEAKLMU C MOMOLIbIO POAHOTO SI3bIKA
U A3bIKa XUMUU. JlenaTh BBIBOJIBI 10 PE3yJIbTaTaM
MPOBEICHHBIX XUMUIECKUX OTBITOB. COOMI0OAaTh
MIpaBHJIa TEXHUKH 0€30IMacHOCTH

XUMHYECKUE CBOMCTBA
METAJLIOB

XapakTepu30BaTh XUMIUYCCKUE CBOICTBA MeTa-
JOB KaK BOCCTaHOBHUTENEH. XapaKTephU30BaTh
KOPPO3HIO METAJIOB KaK OKHCIUTEIHHO-BOCCTA-
HOBUTEJBHBIA Tpouecc. OOOCHOBAaTh CIOCOOBI
3alMThl OT Koppo3uu. MccienoBaTh CBOWCTBa
M3y4aeMbIX BemiecTB. Habmromate neMOHCTpUpy-
€MBIC U CaMOCTOATEIIBHO MPOBOJUMBIC OIIBITHI.
HabnromaTe 1 onucEIBaTE XUMHYECKUE PEAKIIHU
C TIOMOMIBIO POJHOTO SI3BIKA W s3bIKa XUMHUH. [le-
JIaTh BBIBOJKI 110 PE3yJIbTaTaM IMPOBEICHHBIX XH-
MHYECKUX OmbITOB. CoONMIOmaTh MpaBHiIa TeX-
HHUKH 0€30I1aCHOCTH.

Mertaiel B Ipupoe.
ITony4yenue meTauios.
Meramtyprus

XapakTepu3oBaTb HAaXOXJIEHUE B MNPHUPOJE,
CBOWCTBA, OMOJOTUIECKYIO POJIb M 00IACTH MPH-
MEHEHUSI METAJUIOB. XapaKTepHU30BaTh CIIOCOObI
MOJIy4EHHUsI METAJJIOB B COOTBETCTBUU C UX XH-
MHUYECKOM aKTHUBHOCTBIO. [loHHMMATL XUMU3M
MPOIIECCOB, JIEKAIIMX B OCHOBE MPOU3BOJCTBA
MetaiyioB.  HaOmiogaTh  A€MOHCTpUpYEMbIE
oneITel. HaOmromaTte M OMHUCHIBATE XUMHUYECKHE
peaKIuu C MOMOIIBI0 POJHOTO s3bIKa M fA3bIKA
xUMHH. Jlenats BHIBOJBI IO PE3yJIbTaTaM IpoBe-
JICHHBIX XUMHYECKUX OIMBITOB. COOII0IaTh mMpa-
BHJIAa TEXHUKU O€30IIaCHOCTH.

[TpakTnueckas pabora

HpOBOHI/ITB, Ha6J'IIOHaTL U OIIMChIBATH XMMHYC-
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Ne 2. «Ilonyuenue men-
HOTO KyIopoca»

CKHUI OKCIICPUMCHT IO IMOJYUYCHUIO MEJHOTO KY-
rnopoca. Ha6J'HO}_IaTL U OIHMChIBATH CaMOCTOA-
TCJIBHO MPOBOAMMBIC OIBITHI C MOMOINBIO POJI-
HOT'O s3bIKa M A3bIKA XHMHWH. CO6J'HOL[3TI) Ipa-
BHJIA TEXHUKH 0€30IIaCHOCTH.

23 O0o0maroree MOBTOpE- CocraBnsaTe oboOmatomnue cxeMbl. OcCyIecTs-
nue 1o Teme «Heopra- JISITh MIO3HABATEIBHYIO PE(ICKCHIO B OTHOIICHUU
COOCTBEHHBIX JOCTI)KEHHUH B IPOIIECCE PELICHUS
HITICCKAs XHMISD) y4eOHBIX U MO3HABATEIBHBIX 3a1a4.
24 | HayuHnble ocHOBBI XH- | CKOpOCTh XUMHUECKUX | XapaKTepu3oBaTh CKOPOCTh XMMHYECKOH peak-
MHY€ECKOT0 IPOH3BOJi- peaKHI/Iﬁ . OOBICHATH yCHOBI/IHXi BJIMSIONINE HA CKO-
5 yaco) POCTh XUMHYECKUX peakiuii. OnpenensT MoHs-
cTBa ( THS «KaTaJU3», «KaTamu3aTop». Habmronats ae-
MOHCTPHpPYEMBIE M CaMOCTOSTEIBHO IIPOBOMIH-
MbI€ OnbITH. HaOnronaTh U OMUCHIBATH XUMHUYE-
CKHE PCaKIMH C TIOMOIIBI0 POJHOTO SI3bIKA U
sI3bIKa XUMHH. J[enaTh BBIBOIBI MO PE3yJIbTaTaM
MPOBEACHHBIX XUMUYECKUX OMBITOB. COOII0AaTh
IIPaBUJIA TEXHUKHU 0€30MaCHOCTH.
25 XUMHUYECKOE paBHOBE- OrnpenensTh MOHITUS «PABHOBECHE» U «XUMHUE-
cre 1 HaKTOPBL, Ha Hero | CKOE PaBHOBECHEY. OOBSCHATH YCIIOBUS, BITUSIO-
IIMe Ha ITI0JIO)KEHUE XMMUYECKOTO PaBHOBECHS.
BINAIOINE [Ipencka3siBaTh HAMIPAaBICHUE CMEUICHUS XUMH-
YECKOTO PAaBHOBECHS IIPH M3MEHCHHWH YCIIOBHH
MpOBEeICHUS 00paTUMON XUMHYECKON PEaKIIHH.
Habnromate  caMOCTOSATENFHO — NPOBOAUMBIC
onbIThl. HaOmronath U OMUCHIBATH XMMUYECKHE
pEaKIMK C TMOMOIIBIO POJHOTO SI3bIKA U SI3bIKA
xuMuH. JlenaTh BBIBOJIBI IO pE3yJIbTaTaM MpOBe-
JICHHBIX XUMHUYECKUX OMbITOB. COOJI0IaTh Mpa-
BHJIA TEXHUKHU 0€30MaCHOCTH.
26 HayuHble mpuHIHIIBI XapakTepHu30BaTh OOIIHE MPUHIUITEI H YKOJIOTH-
OpraHU3aLMK XUMHYe- YeCcKHe MPOOJIEMbl XUMHUUECKOTO TPOU3BO/ICTBA.
[loHnMaTh XWMHYECKHE CHOCOOBI TMONYYCHHUS
CKOTI'O IMMPOU3BOACTBA.
N sHepruu.  HalOmomate — AeMOHCTpHpYEMBIE
Hedts. Ipupoanslii ra3 | e
1 DOHCPI'CTHUKA
27 O06o06m1aroriee MoBTOpe- CocraBnate oboOmatoniie cxeMbl. OcyriecTs-
HHe Mo TeMaM «X M- JISTH MIO3HABATEIBHYIO PE(PICKCHIO B OTHOIICHHN
o COOCTBEHHBIX JJOCTH)KEHHUH B IPOIIECCE PEIICHUS
HCCKNC CBONCTBA HEOP- y4eOHBIX U MO3HABATEIIBHBIX 3a/1a4.
TaHUYCCKUX BCHICCTB.
OCHOBBI XUMHUYECKOTO
IMPOU3BOJACTBA»
28 KonTponbHas padota Ne OCyIIecTBIATh MO3HABATENBHYIO PE(IIEKCHIO B
2. «XUMHUYECKHE CBOTi- OTHOIICHUH COOCTBEHHBIX JOCTHKCHUH B IIPO-
Iecce pemeHns y9eOHbIX U TI03HABATESIFHBIX 3a-
CTBa HCOPTraHNYCCKUX au.
BeriecTB. OCHOBBI XHU-
MHYECKOT'O IMMPOMU3BO/I-
CTBa»
29 | Xumus B :Ku3HH ¥ 00- | Xumus numm. Jlekap- XapakTepu30BaTh GUOTOTMYECKYHO POJIb PA3INY-

mecTBe (6 yacoB)

CTBCHHBIC CPCACTBA

HBIX IUTATEIbHBIX BellecTB. [IpUBOAMTH MpH-
MeEpbI MPOJYKTOB, OOTraThIX TEMHU WIM HHBIMU
MPUPOAHEIME BemecTBamMu. OcCBauBaTh HOPMBI
9KOJIOTHYECKOTO M 0e30TacHOro oOparieHust ¢
JIEKapCTBEHHBIMU IIpenaparaMy. XapaKTEpHbIE
pa3anHHe I/IHFPC}II/ICHTBI, BXOJAIIIME B COCTaB
Ba)KHeﬁIHPIX l'IpOIIyKTOB IUTaHUA, I/ICHOHBSyf{ HUH-
(dbopmanuio 0 cocraBe MPOAYKTa, Pa3MEIICHHYIO
Ha 3THKeTKe. [IpomaranaupoBarts 310pOBBIH 00-
pa3 xu3HU. [ToHUMAaTh poJIb BaXKHEHIIUX TPYIIT
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30

JICKApCTBCHHBIX CPCACTB. PaccymaaT}, 0 Bpeac
AJIKOI'0Jisd, KYpeHUs, O HEAOIMYCTUMOCTHU HapKoO-
TUYCCKUX CPEACTB.

31

briToBas xumus. Xumus
B CEJILCKOM XO35IMCTBE

[TporHo3upoBaTh MOCIEACTBYSI HApYIICHUH Tpa-
BUJI Oe30macHOi paboThl CO CpeCTBAaMH OBITO-
BOM xuMuHU. Pa3ninyath OCHOBHbIC MUHEpAIbHbIC
(a3oTHBIE, KanuitHble, (ochopHbIE) YI0OpEHUs.
OmnuchiBaTh XUMUYECKHE PEaKIUH, JIeKalue B
OCHOBE IONY4YECHHS H3y4aeMBIX BemecTB. lc-
HI0JIB30BATh MOTyYCHHbIC 3HAHUS IPH IIPUMEHe-
HUHM pa3IW4yHBIX BemlecTB B ObiTy. Habmiomats
CaMOCTOSITENIBHO MPOBOIMMBIC ONBITEL. HaOmro-
JIaTh ¥ OIUCHIBATh XUMHYECKHE PEAKIIUH C TIOMO-
IIBI0 POJIHOTO SI3bIKA M sA3bIKa XUMHUH. Jlenath
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEACHHBIX XMMHUYe-
ckux onbIToB. CoOnronaTh IMpaBuila TEXHUKU
0e30IacHOCTH.

32

XuMus B CTPOUTCJIb-
CTBC

OnuceiBaTh XUMHUYECKHE pCaKkuuu, JCKalue B
OCHOBEC IIOJIYUCHHSA H3Yy4Ya€MbIX BCHICCTB. Hc-
TMOJIb30BaTh MOJIYYECHHBIC 3HaAHWUA NIPU MPHUMCHE-
HUU PA3JIMIHBIX BCHICCTB B 6BITy.

33

Heoprannueckue mare-
puaibl. [IurmeHTs! 1
KpacKu

OnuceBaTh XUMHYCCKHUC pcaknuu, JCxKalue B
OCHOBC IOJYUCHHS H3YyHaCMbIX BCHICCTB. Uc-
IMOJIb30BATh MOJYYCHHBIC 3HAHWUA IPU IIPHUMCHC-
HUU PA3JINIHBIX BCHICCTB B 6BITy.

34

Tonnuso

OnuceBaTh XHUMHYCCKHUC pcaknuu, JexKalue B
OCHOBC ITOJTYUCHHS N3y4dCMbIX BCIICCTB. XapaK-
TEPU30BATH o61u1/1e TIPUHIOUIIBI U 3KOJIOTUICCKUEC
np06neM1>1 Ipyu TNOJYUYCHUU W CKUTAaHUU TOII-
JIMBa.

«3eJreHas» XuMus

OnpenensaTs NOHATHE «3eNEHAD» XUMUS. Xapak-
TEepU30BaTh OOIIME NPUHIMIBI «3CIEHON» XU-
Muu. Paccyxknate o pucke 3arpsa3HeHUs OKpYKa-
IOLEN Cpeibl IPU UCIIOJIB30BAaHUM MHOTHX Tpa-
JUIMOHHBIX TEXHOJIOTUH.
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YyeOHO-TEeMAaTHYECKHI IJIAH
10 kaacc (1 yac B Hemeuio, Bcero 34 yaca)

B mom uucne
Ho-
Koauue-
mep Tema KOHmMpOb-
CIMe6o 4aco6 | npaxkmuuecKue
membl Hble
paodomul
pabomuwt
BBenenue 1 - -
1 Teopus cTpoeHus U KiIacCUpUKAIUSI 4 _ _
OPraHNYeCKHUX BEIIECTB
2 YrieBoaopoib 7 - 1
3 Kucnopoaconepaxaiiue u azorconep- 17 _ 1
JKalle OpraHudYeCKUue COCTMHEHUS
4 BrIcOKOMONIEKYIISIpHBIE BELIECTBA 5 2 -
HUTOIO: 34 2 2
Y4eOHO-TeMaTHYECKHUI IIAH
11 kaacc (1 yac B Hexeunio, Bcero 34 yaca)
B mom uucne
Ho-
Koauue-
Mmep Tema KOHmpOib-
CM60 4acoé | nmpakmuuecKue
membl Hble
pabomul
pabombut
1 BemectBo 9 - -
2 XHUMHUUYECKHUE pEeaKLun 8 1 1
3 Heoprannueckas xumus 6 1 -
4 HayuHble 0CHOBBI XUMHUYECKOTO MPO- 5 B 1
W3BOJICTBA
5 XUMHSA B )KA3HU U 00IIIECTBE 6
UTOI'O: 34 2 2

17



		2022-12-12T09:29:15+0300
	Мосина Нина Викторовна
	Я являюсь автором этого документа




