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IHosicHuTEeNLHAA 3aNIUCKA
[Ipennaraemass mporpamma 1o XMMHUHU PacKpbIBAE€T COJAEPKAHUE OOYUEHMS] XMMHUHU yda-

mmxcess 10-11 kmaccoB o0mieo0pa3oBaTeIbHBIX OpraHU3aluii Ha yriryolieHHOM ypoBHE. [Ipo-
rpamMma cocTaBjieHa Ha ocHOBe (DyHIaMEHTAIBHOTO siipa COACPIKaHUS OO0IIEero oOpa3oBaHMI,
TpeOOBaHUH K pe3yJibTaTaM OCBOCHHUsI OCHOBHOM 00pa3oBaTEeIbHON MPOrpaMMbl CpeHero (TIoJ-
HOro) obmiero oOpa3oBaHUs, MpeACTaBICHHBIX B DenepaabHOM TOCYIApPCTBEHHOM 0O0pa3oBa-
TEJILHOM CTaHJApTe CpenHero (MOJHOro) olmiero oO0pa3oBaHHsS U MPUMEPHON MPOrpaMMBbl 110
XHUMHUHU CPEAHETO (TIOJTHOTO) 00I1IeT0 00pa3oBaHMS.

Conepkanrie OOy4YCHHs pEaM30BaHO B YYCOHUKAX XWUMHH, BBINYINICHHBIX H3aTEIBCTBOM
«dpoday:

—Epemun B. B., Ky3smenko H. E., Tepenun B. U., [Ipoznos A. A., Jlynun B. B. Xumus 10
KJacc (yriayOeHHbIN YPOBEHb);

—Epemun B. B., Ky3smenkoH. E., [Ipoznos A. A., JIyaun B. B. Xumus 11 knacc (yrmyOnen-
HBII YPOBEHB).

Hacrosimee mocobue peanusyer o0IIHe ey cpeHero (MoJHOTo) 00Iero o0pa3oBaHus, aBTOP-
CKME HWJECH Pa3BHBAIOIIETO, COBPEMEHHOT0, HAy4YHO OOOCHOBAHHOTO Kypca XUMHH, BHYTPH
NpeMETHBIC U MEXIpeaAMETHbIe CBsi3u. [locoOue mpemycmarpuBaeT (GpopMHUpOBaHHE YHUBED-
CAJIbHBIX Y4E€OHBIX JIeHCTBUH yyamuxcs, HO3BOJSIET OCYILECTBIISATh CUCTEMHO-/ESTeIbHOCTHBIN

Y TIPaKTUKOOPUEHTUPOBAHHBIHN MOAXO0/AbI B O0yUEHUH.

ILnanupyemsie pe3yJibTaThl 00y4eHUSI K OCBOCHHS COAEPKaHUA Kypca

XUMHUHN

JlesiTenbHOCTh 00PA30BATENHLHOTO YUPEKIACHUS 00111er0 00pa3oBaHus B 00yUCHUN XUMUHU
B cpeaHel (MoHOo#) O0IIel MmKoJIe0KHA OBITh HApPaBJICHA HA JIOCTHKEHUE O0YYarOIIMMUCS
CJIEIYIOIINX JINYHOCTHBIX PE3Yy/IbTATOB:

1) B IEHHOCTHO-OPUEHTALIMOHHOM cepe — UyBCTBO TOPJIOCTH 32 POCCUHCKYIO XMMHUYE-
CKYIO HayKy, TYMaHH3M, LI€JI€yCTPEMIIEHHOCTb, BOCIIUTAHUE OTBETCTBEHHOI'O OTHOILIEHUS K MPHU-
pozie, 0co3HaHWE HEOOXOAMMOCTH 3aIIUThl OKpPYXKAIOIIeH cpelibl, CTpeMIIeHHE K 3/I0pOBOMY 00-
pa3y KU3HH;

2) B TpyAoBoOil chepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpPY NajbHeiliel oOpa3oBa-
TeIbHON WIH MPO(eCcCHOHATBHON TPaeKTOPHUY;

3) B mo3HaBaTeNbHOW (KOTHUTUBHOM, MHTEJUIEKTYalbHON) chepe — yMEeHHE YIpPaBIsATh
CBOEH MMO3HABATEILHON NEITEILHOCTDIO.

MertanpeaMeTHBIMU pe3ylibTaTaMH OCBOEHUS BBITYCKHUKAMU CpefHel (TMOJHOi) olrmiei
IIKOJIBI IPOTPAMMBI 10 XUMHH SIBIISIIOTCS:

1) ucnonb3oBaHME YMEHMH M HABBIKOB PA3JIMYHBIX BHUJIOB MO3HABATENILHOU JIESTENBHO-
CTH, IPUMEHEHUH OCHOBHBIX METOIOB MO3HAHMS (CUCTEMHO-WH(OPMAIIMOHHBIN aHaN3, MOJe-
JUPOBAHNUE) JUIA U3YUCHUSI PA3INYHBIX CTOPOH OKPYKAIOLIEH NeHCTBUTEIBHOCTH;



2) UCHOTB30BaHUE OCHOBHBIX MHTEJUIEKTYAIbHBIX ONepalnuii: popMyaIupoBaHue TUIOTES,
aHAIM3 W CHHTE3, CpaBHEHHE, OO0OOIICHHWe, CHUCTeMAaTHU3allys, BBIIBICHUE NPUYUHHO-
CJIEICTBEHHBIX CBSI3€H, IOUCK aHAJIOTOB;

3) yMeHHe TeHepupoBaTh UJCH U ONPEACIATh CPEACTBA, HEOOXOAMMBIE ISl UX peau3a-
1y,

4) ymMeHue onpenensaTh LelNH U 3a/laud JesTeIbHOCTH, BBIOUPATh CPElCTBA pealn3aluu
LIEJIM U IPUMEHATD UX Ha IIPAKTHKE;

5) ucnosnb30BaHUE PA3IMYHBIX UCTOUHUKOB JUIs MOJTYYEHHUS] XMMUYECKOH MH(pOpMaLuy,
IIOHUMaHME 3aBHCUMOCTH COJepkKaHUsA U (POPMBI MpeICTaBIeHUsI UH(POpMaAK OT 1eneil KoM-
MYHHKAIUH U aJpecaTa.

B oGmactu mpeaMeTHBIX pe3yabTaToB 00pa3oBaTelIbHOE YUpeKIeHHue o0mero oopa3ona-
HUS IPEAOCTABIISET YYCHUKY BO3MOXKHOCTh Ha CTYNEHH CpeaHero (IOJIHOro) odiero oopa3osa-
HUS IpU
W3Y4YEHUU XUMHMH HAyYUTHCS:

A) Ha 6a30BOM YpOBHE B IT03HABATENIBHOM cdepe:

1) naBaTh onpeaeneHUs U3y4EeHHBIX TOHATHUH;

2) onMchIBaTh JEMOHCTPALIMOHHBIE M CAMOCTOSITENILHO MTPOBEACHHBIE SKCIICPUMEHTBI, UC-
M0JIb3YS JJIsl ATOI'0 €CTECTBEHHBIN (PYCCKUM, POJHOM) A3bIK U S3bIK XUMUU;

3) onMchIBaTh U pa3inyaTh W3Y4YEHHbIE KJIacChl HEOPTaHWYECKUX U OPraHUYECKHUX CO-
€MHEHUN, XMMUYECKUE PEAKIINH;

4) xnaccu(puIpoOBaTh U3yYEHHBIE OOBEKTHI U SIBICHUS;

5) HabIOAaTh IEMOHCTPUPYEMBIE U CAMOCTOSATENBHO ITPOBOAUMBIE OIBITHI, XUMUUYECKHE
peaKIMHy, MPOTEKaIoLIe B IPUPOJE U B OBITY;

6) nenaTh BBIBOABI M YMO3AKIIOUEHUs U3 HAOIIOIEHUH, U3YYEHHBIX XMMHUYECKHX 3aKO-
HOMEPHOCTEH, IPOrHO3MPOBATh CBOWCTBA HEM3YUYECHHBIX BEILECTB IO AHAJOTUU CO CBOMCTBAMU
W3YYEHHBIX;

7) CTPYKTypUpOBaTh N3YYEHHBII MaTepHall;

8) MHTEepIPETHPOBATh XUMHUECKYIO HH(OPMALIMIO, TOJYYEHHYIO U3 IPYTUX HCTOUYHUKOB;

9) onuchIBaTh CTPOCHHE ATOMOB AIeMeHTOB [—IV meproioB ¢ MCMONIB30BAaHUEM DIICK-
TPOHHBIX KOH(QUTYpaLIUi aTOMOB;

10) MozenupoBaTh CTPOEHHE MPOCTEUIINX MOJIEKYJ HEOPraHMYECKMX M OPraHHYeCKHUX
BEIIIECTB, KPUCTAJUIOB; B IIEHHOCTHO-OPUEHTALIMOHHOM cdepe: aHaIu3UpoBaTh U OLIEHUBATH IO-
CJIEAICTBUSA /ISl OKPY)KAIOIIeH cpeapl ObITOBOM M MPOU3BOACTBEHHOM NESATEILHOCTH YEJIOBEKa,
CBSI3aHHOM C repepabOTKOMN BEIIECTB.

b) na yriybnenHom ypoBHe:

1) naBaTh onpeeneHns U3y4eHHbIX TOHSATHII;

2) onuChIBaTh IEMOHCTPALMOHHBIE M CAMOCTOSITENIbHO ITPOBEJICHHBIE SKCIIEPUMEHTBI, HC-
MOJIb3YS AJIsL TOTO €CTECTBEHHBIN (PYCCKHI, POJIHOM) A3BIK U S3bIK XUMHH;

3) OOBICHATH CTPOCHHE M CBOMCTBA M3YYEHHBIX KJIACCOB HEOPTraHMYECKHX M OpraHuye-
CKMX COCJIMHCHMIM;

4) xnaccupuIpoBaTh U3yYECHHbIE OOBEKTHI U SIBICHUS;

5) HabmIOaTh IEMOHCTPUPYEMBIE U CAMOCTOSITEIBHO MMPOBOAUMBIE OIBITHI, XUMHUYECKHE
peaxiuu, NpoTeKaroIle B IPUPOJIE U B OBITY;

6) ucciaenoBaTh CBOWCTBA HEOPraHMYECKMX M OPraHMYECKHX BEILECTB, OMPEAEIATh UX
IIPUHAJJICKHOCTh K OCHOBHBIM KJIaCCaM COCIUHEHUN;



7) 06001maTh 3HAHKS U JIeJIaTh 0OOCHOBAHHBIC BBHIBOJBI O 3aKOHOMEPHOCTSIX M3MCHECHHSI
CBOMCTB BEIIIECTB;

8) cTpyKTypHpOBaTh yueOHYIO HH(OPMAIIHIO;

9) uHTEpHpEeTUPOBaTh UHPOPMALIUIO, MOTYYCHHYIO U3 APYTUX UCTOUYHUKOB, OLIEHUBAThH
€€ Hay4YHYIO JJOCTOBEPHOCTb;

10) OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHMSI XMMHUYECKHUX PpEeaKlHid, MPOTHO3UPOBATH
BO3MOXXHOCTh UX MPOTEKAHMs Ha OCHOBE 3HAHHUM O CTPOSHUH BEIECTBA U 3aKOHOB TEPMOJIUHA-
MUKH;

11) oOBSACHATH CTPOCHUE aTOMOB AIeMEHTOB [—IV mepuoma ¢ UCHOIb30BaHUEM DIICK-
TPOHHBIX KOH(HUTypaIHii aTOMOB;

12) monenupoBaTh CTPOCHUE MPOCTEHIINX MOJICKY]T HEOPraHUYEeCKUX M OPraHMYeCKUX
BELIECTB, KPUCTAILJIOB;

13) npoBOUTE pacyeThl IO XUMHUYECKUM (POpPMYJIaM U ypaBHEHUSIM;

14) xapakTepu30BaTh U3yUYE€HHBIE TEOPUU;

15) camocTrosiTensHO AOOBIBATH HOBOE AJIsA c€0sSl XMMHUYECKOE 3HAHHE, MCIONb3Ys IS
9TOr0 JOCTYIHBIE UCTOYHUKH MH(POPMAIUH; B IEHHOCTHO-OPUEHTAIIMOHHON cdepe: MPOorHo3u-
pOBaTh, AaHAJTM3UPOBATH U OLIEHWBATH MOCIEICTBUS ISl OKpYKaroIIel cpeabl OBITOBOM M MPOU3-
BOJICTBEHHOH JIEATEILHOCTH YEJIOBEKA, CBA3aHHOMW C epepaboTKON BEIIECTB;

16) caMOCTOSITENFHO TUIAHUPOBATh M MPOBOAUTH XUMUYECKUI IKCIEPUMEHT, COOII0aas
npaBuiIa 6e30MacHoi paboTHI C BEIECTBAMH U J1a00paTOPHBIM 000py/I0BaHHEM;

17) oka3pIBaTh MEPBYIO MOMOIIb IPH OTPABICHUAX, OXKOTaX M APYrHX TPaBMax, CBA3aH-
HBIX C BEIIECTBAMH U JTA0OPATOPHBIM 000PYIOBAHUEM.

Conep:xanue pa3iesioB U TeM Y4e0OHOI0 Kypca
10 xaacc (3 4 B Henenro, Beero 102 yaca)

Tema 1. [ToBTOpenue u yriryosaenune 3nanmii (17 gacos)

ATOMHO-MOJIEKYJISIPHOE yueHHe. BeniecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPO-
eHus. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTaB BellecTBa. MoJisspHas U OTHOCHUTENbHASL MO-
JEKyJsIpHask MacChl BelecTBa. MosbpHas J0JI1 U MacCOBast TOJISI JIEMEHTA B BEILIECTBE.

Crpoenue atoma. AtomHas opbutanb. [IpaBuina 3amosiHeHHs >JIEKTPOHAMHU aTOMHBIX
opbutaneii. Banentusle anekTpoHsl. [lepuonnyeckuii 3akoH. @opMyIHpOBKa 3aKOHA B CBETE
COBPEMEHHBIX IIPEACTABICHUIM O CTPOCHUU aroMa. [3MeHeHue CBOMCTB 3JIEMEHTOB M HUX CO-
€IMHEHUH B MIEPUOJIAX U TpyMIax.

XuUMHYECKas CBS3b. DJIEKTPOOTPULATENBHOCTh. Buasl Xxumuueckoil cBs3u. MonHas
cBs3b. KoBasieHTHas HenosisipHas ¥ noJisipHasi cBa3b. OOMEHHBIN U JOHOPHO-AKIIENTOPHBIN Me-
XaHMU3M 00pa30BaHUsl KOBAJECHTHOH MONAPHOM CBs3U. ['eoMeTpust MoJekysbl. Metanueckas
cBs3b. BogoponHas cBsi3b. ArperatHble COCTOSIHMS BEIIECTBA. UMbl KPUCTAUIMYECKUX pellle-
TOK: aTOMHas1, MOJIEKYJIIpHasi, HOHHAs, METAJUIMYECKASI.

Pacuetsr o dopmynam u ypaBHeHHMsIM peakuuidi. ['a3oBbie 3akoHBI. YpaBHeHue Kiaii-
nepoHa—MeHieneeBa. 3akoH ABOraapo. 3aKOH OOBEMHBIX OTHOIIEHHH. OTHOCHUTENbHas
IJIOTHOCTB T'a30B.

Knaccudukanus XUMAYECKHX pPEakUMi M0 Pa3IUYHbIM MpU3HAKaM cpaBHeHUs. M3me-
HEHHE CTENEHU OKHCIEHUs JJIEMEHTOB B COEAUMHEHUAX. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peakiuu. OkucieHue U BoccTaHoBieHUE. OKUCIUTENN U BOCCTAHOBUTENU. METOl 3JIE€KTPOH-
Horo Oananca. [lepMaHraHar kajuus Kak OKHCIUTEIb.

Baxwnelinme Kiaccel HEOPraHMYECKUX BEIMIECTB. | €eHETHYECKAs CBSI3b MEKY KIIacCaMH
HEOPraHWYECKUX coeMHEeHMH. Peakinn nonnoro oomena. ['mapomms. pH cpenpi.



PactBopbl. CiocoObI BRIpakeHUsT KOJTMYECTBEHHOTO COCTaBa PacTBOpA: MaccoBas JOJsS
(mporteHTHAsT KOHIIGHTpaIus), MojspHas KoHieHTpamus. Kommowmnbeie pactBopbl. Dddext
Tunpansa. Koarynsanus. Cunepesuc. Kommiiekcuble coennaenus. CocTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCO00pa3zoBaTenb, auranasl. KoopaunannonHoe uncino. HoMmeHkiiaTypa KOMIUIEKCHBIX
COCIMHECHU.

Jemonctpanuu. 1. OOpa3ipl BEUIECTB MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUSI.
2. Bosronka noxaa. 3. B3aumopeiicTBue nepmManraHara Kaiuus ¢ CylIb(UTOM HaTpus B pa3iuy-
HBIX cpenax. 4. Dpdekr Tunmans. 5. OnpeneneHne KUCIOTHOCTH CPEIbl TPU TTOMOIIY WHIUKA-
TOpoB. 5. OOpa3zoBaHNE KOMIUIEKCHBIX COCTMHEHUH MEPEXOHBIX METAIIIOB.

JlaGopaTopHble onbIThl. 1. Peakiiun nonHoro oomena. 2. CBOMCTBa KOJUTOMIHBIX pac-
TBOpOB. 3. ['uaponu3s coneit. 4. [lonydeHue u CBOMCTBA KOMILJIEKCHBIX COCTUHEHUMN.

KonTpoabHast padora Nel 1o teme «OCHOBBI XUMUN.

Tema 2. OcHOBHbIE OHATHSI opranumyeckoit xumun (13 yacos)

[Ipenmer opranuueckoil xumuu. OCOOEHHOCTH OPraHUYECKUX BEIIECTB. 3HAYEHUE Op-
raHuyeckor xumuu. [IpyumHbBl MHOrOOOpa3usi OPraHUYECKUX BEIIECTB. YTJIEPOJHBIN CKEJET,
€ro TUIbI: IUKJINYECKUE, auukinyeckue. KapOouukinyeckue U reTepolruKINYeCKUe CKEJIETHI.
Bunpl cBsizelt B MoJieKy1aX OpraHUYecKUX BEILECTB: OJIMHApHbIE, IBOIHbIE, TpoiiHbIE. 3MeHe-
HUE PHEPIHM CBSI3EH MEX1y aTOMaMU yriepoja Mpu yBEJIUYEHUH KPaTHOCTH cBsi3u. Hackien-
HbI€ Y HEHACBIIIEHHbIE COSIUHEHMS.

DNEKTPOHHOE CTPOEHHE U XUMUYECKUE CBA3M aToMa yriepoza. I'mbpunuzanus opobura-
neif, ee TUIBI JUIS OPraHUYECKUX coequHenuit: sp°, sp?, sp. O6pasoBaHue G- U T-CBA3eil B Mo-
JIEKyJIaX OPraHuYEeCKUX COETUHEHUI.

OCHOBHBIE MOJIOKEHUSI CTPYKTYPHOU TEOPUH OPraHMUYECKUX COCIMHEHUH. XUMHUECKOe
crpoenune. CtpykrypHas ¢opmyna. CTpyKkTypHas U MPOCTPAaHCTBEHHAs m3omepus. M3omepus
yraepoaHoro ckesnera. M3oMepus nosnoxenus. MexkiaccoBas m3oMepus. Buasl mpocrtpas-
CTBEHHOW n3omepuu. Onrudeckas nzoMmepus. OnTuueckue aHTUNOAbl. XUPAIbHOCTh. XUPaJb-
HBIE U aXUPAJIbHBIE MOJIEKYJIBI.

I'eomeTpuueckas usomepus (yuc-, mpanc-uzomepusi). I'omonorus. ['omonoru. I'omono-
rU4YecKas pa3HOCTb. [ 'oMostornueckue psjsl.

OnexktpoHHbIe 3¢ hekThl. CrIocOOBI 3ammucei peakiuii B opranndeckoi xumun. Cxema u
ypaBHeHHE. Y ClIoBHs poBeaeHUs peakiuil. Kiiaccudukanus peakimii opraHn4eckux BeIIecTB
[0 CTPYKTYpPHOMY IPHU3HAKy: 3aMelleHue, MPUCOEAMHEHHE, OTUIerieHne. MexaHu3msl peak-
1uil. CriocoObl pa3peiBa CBA3M yriaepoa-yriiepoa. CBOOOJHbIE pauKalibl, HyKICO(UIIBI U AIIEK-
TPO(UIIBL.

Knaccudukanus opraHndeckux BemecTB U peaklnil. OCHOBHBIE KJIACCHI OPIraHUYECKUX
coenquHenuil. Knaccudukanuss opraHuyecKuX COEAMHEHHUH MO (YHKIMOHAIBHBIM TPYIIIIAM.
DNEKTPOHHOE CTPOEHHE OPraHNYECKUX BEIIECTB. B3auMHOE BIIMsSHKME aTOMOB UM I'PYII aTOMOB.
WuayktuBHBIN U Me3oMepHBIN 3 dexTrl. [IpencraBnenne o pesonance. Homenkiarypa opra-
HUYECKUX BEIIeCTB. MexayHapoJHas (CHCTeMaTH4ecKas) HOMEHKJIAaTypa OpraHWYeCKUX Be-
HIeCTB, €e NMpUHIUNBL. PanmonansHas HoMeHKIaTypa. OKHCIEHUE U BOCCTAHOBJIEHUE B Opra-
HUYECKON XUMHUH.

JemoncTpauuu. 1. Moaenn opraHM4ecKux MOJIEKYI.

Tema 3. YrueBoaopoabl (26 yacos)

A 11 x a H b1 . CTpoeHue Mousiekynbl MetaHa. [lonstue o koHdopmarusax. Obmas xa-
pakTepHucTHKa Kiacca, GU3NYecKue U XUMUYECKUEe CBOMCTBA (TOpeHHEe, KaTaTUTUYECKOEe OKHUC-
JIEHWE, rajJoreHUpOBaHUE, HUTPOBAHKUE, KPEKUHT, MUPOJIN3). MeXaHu3M peakluu XJIOpUpoBa-
HUSl MeTaHa. AnKaHbl B npupoje. CHHTeTHYeCKHe criocoObl MOJIydeHusl alkaHoB. MeToibl 1o-
JY4YEHHUsl aJKaHOB W3 aJKWITAJOTeHUIOB (peakius Biopua), nexkapOOKCHIMpOBaHHEM COJCH
KapOOHOBBIX KUCJIOT M 3JIEKTPOJIU30M PacTBOPOB COJEeH KapOOHOBBIX KHCIOT. [IpumeHnenue
AJIKaHOB.



IIuxumoamnkat bl . O0mas xapakTepucTHKa Kiacca, pU3nvecKkue cBoicTBa. Bu-
Il n3omMepuu. HampsokeHHbIE M HEHAINPSDKEHHBIE HUKIIBL. XMMHYECKHE CBOWCTBA LIMKJIOIPO-
naHa (ropeHue, TMIPUPOBAHUE, MPUCOECIUHEHUE TaJOr€HOB, IajJOr€HOBOJOPOJOB, BOJbI) U
LUKJIOreKcaHa (ropeHue, XJIOpupoBaHue, HUTpoBaHue). [loyueHre UKII0aJIKaHOB U3 aJIKaHOB
Y IUTaJIOr€HAJIKAaHOB.

A 1 Kk e H b1 . OOmas xapakrepuctuka kiaacca. CTpOGHHE MOJICKYJIBI 3THIIeHa. Pusn-
YECKUE CBOMCTBA AJIKEHOB. ['eomeTpuyeckas n3oMepus alKkeHOB. XMMUYECKHUE CBOMCTBA aJIKe-
HOB. Peaknuu nprcoeinHeHus 10 KpaTHOM CBSI3U — TUAPUPOBAHUE, TAIOTEHUPOBAHUE, THAPO-
rajloreHupoBanue, ruapatanus. [IpaBuino MapkoBHUKOBA U €ro OOBSICHEHUE C TOUKH 3PEHUS
9JIEKTPOHHON Teopuu. B3anmMonelicTBue ankeHOB ¢ OGpOMOM U XJIOPOM B ra3zoBoil (haze mim Ha
cBeTy. OKHCIIeHUE AJIKEHOB (TOpEHHE, OKUCIEHUE KHCIOPOAOM B MPUCYTCTBUU XJIOpUa maj-
Janus, oA neiicTBueM cepedpa, OKUCIEHUE rOpsSYMM MTOJKUCICHHBIM PacTBOPOM I€pPMaHIaHa-
Ta Kanus, okucienue no Baruepy). [lomumepuszanus. IlonyueHue aakeHOB M3 ajIkaHOB, all-
KHJITAJIOTEHUI0B U IUraJIoreHaaKaHoB. [[puMenenne 3TuieHa u nponuieHa.

A nkanueH s . Kinaccupukanust TMEHOBBIX yriieBo10po1oB. CompspKeHHBIE TU-
eHbl. Pu3nuecKrue 1 XMMUYECKHE CBOWCTBA TUBHUHUIA U u3onpeHa. 1,2- u 1,4-npucoennnenue.
[Tonumepusanus. Kayuyku. Bynkanusamnus kayuykoB. Pe3nna u 2360HuT. CuHTE3 OyTasineHa u3
OyTaHa M 3TaHOIIA.

A 51 x uH b . Obwas xapakrepuctuka. CTpoeHue MOJEKysbl aneTwieHa. dusuue-
CKHE€ U XMMHMYECKHE CBOMCTBA AJIKMHOB. Peakumy npucoeInHEeHus rajJoreHoB, rajoreHoBOl0-
ponoB, Boabl. ['mapupoBanue. Tpumepusamus u numepusanus aueTuieHa. KucioTHeie cBOM-
CTBA AJKUMHOB C KOHLEBOW TPOMHOW CBs3bl0. Anerunuiabl. OKUCIEHHE aJKUHOB PacTBOPOM
nepmanranara kanus. [Ipumenenue anerwieHa. KapOuaHblii MeTOA MMOJIydyeHUs alleTUIICHA.
[Tuponn3s metana. CHHTE3 aJIKUHOB AIKMIMPOBAHUEM allCTUIIUIOB.

A p e H bl . Ilonarue 06 apomarnuyHoctu. IIpaBuno Xrokkens. beHson — crpoeHue
MOJIeKYJIbl, (hru3nyeckre cBorucTBa. I'oMonorndyeckuii pan 6ensona. M3omepus 1u3zaMerieHHbIX
OEH30JI0B Ha MpUMepe KCUII0NIoB. Peakiny 3amelieHus: B 0€H30JbHOM sijipe (TaloreHupoBaHUe,
HUTPOBAHUE, aJKWINpOBaHue). Peakiuu npucoennHenus k 6eH30iy (TMIpUPOBaHUE, XJIOPUPO-
BaHue Ha cBeTy). OcoOeHHOCTH XUMHH alKuiI0eH30510B. [IpaBuia opueHTanum 3aMecTuTeNel B
peakuusax 3ameleHus. bpomupoBaHue m HuUTpoBaHHE Toiyosa. OKuCIIEHUE alKUIOEH30JI0B
pacTBOpOM IepMaHraHara Kaius. ['ajoreHupoBaHue ankuiOEH30J10B B OOKOBYIO Iienb. Peak-
s Bropua—®uTTura Kak MeToJl CUHTe3a alKMIOeH3010B. CTHPO Kak MpUMep Helpeelb-
HOT'O apOMATUYECKOTO0 COEANHEHMUS.

IIpupoaHBEeE HMCTOYHHUKHU YTranesBonaoponaos. [lpupon-
HBIM ¥ ONMYTHBIN He(TAHbIE Ta3bl, UX COCTaB, Hcnonb3oBaHue. HedTh kak cmech yriaeBonopo-
noB. Ilepuunas u BropuyHas nepepadorka Heptu. Pudopmunr. KameHHsli yross.

F'eneTunueckas CBSI3b MeEXIy Pa3dIUYHB MU
KJlaccaMHu yraneBoJagoposgoB . KadecTBeHHblE peakiuu Ha HENPEICIIbHbBIE
YTJIEBOJOPOBI.

'anoreHonpou3BOJgHEE yraieBogoponaoB. Peakuun
3aMelIeHHs rajoreHa Ha THAPOKCUII, HUTPOTPYIIy, IMaHOTpymiy. JeficTBue Ha rajioreHmnpo-
U3BOJIHBIE BOJHOTO U CIHMPTOBOTO pacTBopa Imenodyu. CpaBHEHHE peaKIMOHHOW CIOCOOHOCTH
aJKWI-, BAHWI-, (DeHWI- U OeH3UITraJoreHu10B. Vcnonb3oBaHue rajoreH Nponu3BOAHBIX B ObI-
Ty, TEXHHMKE U B cuHTe3€. [loHATHE 0 MarHuiloprannyeckux coennHeHusx. [lonydyenne ankaHos
BOCCTAHOBJICHHEM HOJIATIKAHOB HOJIOBOJIOPOIOM.

JdemoHcTpanmu.
1. CocraBnenue Mojenel MOJIEKyJ allkaHOB. 2. bpoMmupoBaHue rekcaHa Ha cBety. 3. ['opeHue
MeTaHa, 3TUJIeHa, alleTuiaeHa. 3. OTHOIIeHHe MeTaHa, dTHIIEHA, aleTHiieHa u OeH3oa K pac-
TBOpY nepManranara kanus. 4. OKHCIIeHHE TOIyojla pacTBOPOM mepMmaHranara kamus. 5. Ilo-
Jy4eHHe dTHJIEHA peakuuel NeruapaTaluy 3TaHoa, alleTUIeHa — TUAPONIN30M KapOuaa Kalb-



1us. 6. [lonydeHnue ctuposna qenoaumepusanueil moaucTUposIa U UCIIBITAHUE €r0 OTHOIIEHUS K
pacTBOpy NepMaHraHaTa KaJus.

IIpakTnueckas padora Ne 1. «M3roToBieHue mMojenell MOJIEKYJI OPraHMYECKUX Be-
LIECTBY.

IIpakTnyeckas padora Ne 2. «[lomyueHue 3TuIeHa U H3yYEHUE €TO CBOMCTBY.

KonTpoabHnas padora Ne 2 1o TeMe «YTI€BOJOPOIBI».

Tema 4. Kuciopoacoaep:xamue opranndeckue coexuuenus (18 gacos)

C o up T bl . Homenknarypa u uzomepusi cnuptoB. ToKCHUECKOE JIeHiCTBUE HA Oopra-
HU3M METaHoJIa U 3TaHoja. dusndeckue CBOMCTBA IIPENEIbHBIX OJHOATOMHBIX CIUPTOB. XU-
MUYECKHE CBOWCTBA CHUPTOB (KHUCIOTHBIE CBOWMCTBA, PEAKLIMM 3aMEIEHUS TI'MJIPOKCHIIbHOU
IPyNIBbl Ha TaJIOT€H, MEKMOJIEKYJISIPHAs U BHYTPUMOJICKYJISIPHAs EruapaTanus, OKUCICHUE,
peaxkuuu yrieBoJOPOJHOIO pajuKaia). ANKoroysarsl. ['uaponns, ankuaupoBaHue (CUHTE3 IIPo-
CThIX 3pupoB 1o Bunbsimcony). [IpoMblniuieHHbIH CHHTE3 MeTaHOJa. MHOTOaTOMHbIE CIIUPTHI.
OTUICHTIUKONb U TIHIEPHH, UX (pu3ndecKkue u XuMH4Yeckre cBoiicTBa. CHHTE3 JAMOKCaHA U3
STWICHIVIMKOJSA. TOKCHMYHOCTB ATWIEHINIMKONI. KadecTBeHHas peakuus Ha MHOIOaTOMHBIE
cnupThl. [IpocTeie 3¢upbl Kak U30Mephl NPEACTbHBIX OAHOATOMHBIX CIUPTOB. CpaBHEHUE HX
(Gu3nUecKuX ¥ XMMHUYECKUX CBOMCTB cO cnupTamu. Peakuus pacuiemieHust npocThix 3GpupoB
HOJI0BOIOPOAOM.

® e H o 1 b1 . HoMeHknatypa u u3oMmepus. B3zanMHoe BiMsHME Ipyln aToMOB Ha
npumepe ¢enona. dOuznyeckne U XUMHUECKHE CBOMCTBa (eHoNa W Kpe3osnoB. KucimoTHbie
CBOMCTBa (DEHOJIOB B CpPaBHEHUHU cO crupTamu. Peakiuu 3aMerieHuss B O€H30JbHOM KOJIbIIE
(ramorennpoBanue, HuTpoBaHue). Oxucienue ¢enonoB. KauecTBeHHbIe peaknuu Ha (EHOIN.
[Tpumenenue penona.

KapOboHunpHBE COEAUHECHU S . DISKTPOHHOE CTPOCHHE KapOo-
HWIBHOW Tpynnbl. AJlbAeruasl U KeToHbl. du3nueckue cBoicTBa GpopMaibaeruia, aneraibe-
ruja, aueToHa. [lonamue o Kemo-eHoIbHOU maymomepuu KapOOHUIbHbIX coeouneHul. Peak-
IIUM TPUCOEAUHEHUS BOJIbI, CHMPTOB, IMAHOBOAOPOJIA U THIApocynbpura Hatpus. CpaBHEHHE
PEaKUMOHHON CIOCOOHOCTH albJErHI0B U KETOHOB B peaklusix NnpucoequHeHus. Peakuuu 3a-
MEILEHHs] aTOMOB BOJIOPO/Ia IIPH 0-yTJIEPOAHOM aTome Ha ranoreH. [lonumepusanus Gopmans-
jaeruaa u aueranpaeruna. Cunmes cnupmos 63aumooericmsuem KapOOHUIbHbIX COeOUHEHUll C
peakmueom I punvapa. OxucieHue KapOOHWIBHBIX coeuHEeHnH. CpaBHEHUE OKMCIICHUS allb-
JIETUJI0B M KE€TOHOB. BoccTaHoBNeHNEe KapOOHWIBHBIX COEIMHEHUI B crnupThl. KauecTBeHHbIE
peaKkIMy Ha ajbAETHIHYI0 Tpynny. Peakyuu anb001bHO-KpomoHogou konoencayuu. OcolOeH-
HOCTH opmanbaeruaa. Peakius popmanbaeruaa ¢ peHosom.

KapOGoHOBBE KHCITOTSH . DIEKTPOHHOE CTPOEHHE KapOOKCHUIBHOMN
rpynnsl. ['oMonornueckuil psj mpeneiabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. Puznue-
CKHE CBOMCTBa KapOOHOBBIX KHCIIOT Ha NpUMepe MYpaBbUHOW, YKCYCHOW, MPOMHUOHOBOM,
NaJIbMUTUHOBOM U CTEApUHOBOM KHCIOT. XMMHUYECKHE CBOMCTBAa KapOOHOBBIX KucioT. Kuc-
JIOTHBIE CBOMCTBA (M3MEHEHUE OKPACKU MHIMWKATOPOB, PEAKIIMU C aKTUBHBIMU METAJUIAMH, OC-
HOBHBIMU OKCHJIaMH, OCHOBaHUSIMH, cOJIsIMH). VI3MeHeHre cuiibl KapOOHOBBIX KHCIIOT MPU BBe-
JICHUH JOHOPHBIX M aKUENTOPHBIX 3amectuteneil. B3aumopelicTBue KapOOHOBBIX KHCIOT CO
cnupTaMu (peakius stepudukanun). ['anorennpoBanue KapOOHOBBIX KHCIOT B OOKOBYIO I1€TIb.
OcobeHHOCTH MYpaBbHHOM KHCIOTHL. BakHel1e npeacTaBUTeNu Kiiacca KapOOHOBBIX KHUCIOT
U uX npuMmeHeHue. [lonmydeHne MypaBbHHOW M YKCYCHOM KHMCIJIOT B IIPOMBIIUIEHHOCTH. BpIc-
mue kapOoHOBbIe KUCIOTHL. [llaBeneBas KUCIOTa Kak MPeICTaBUTENb TUKAPOOHOBBIX KHCIIOT.
[IpencraBieHne o HempeneabHBIX U apoMaTHUeCKUX KHuciaoTax. OCOOEHHOCTH UX CTPOCHHUS U
CBOMCTB. 3HaueHHe KapOOHOBBIX KUCIIOT.

OYyHKUOUHMOHAIbHBE TMNPOU3ZBOAHBE KapOOHOBEHX
KU c 1o T .llonydeHue XJIOpaHTUAPUAOB U AaHTUAPUIOB KUCIOT, UX ruapoaus. Ilomydenue
CJIO’KHBIX 3(MPOB C MCIIOJIb30BAHUEM XJIOPAHTUIPUAOB U aHTUAPUAOB KUCIOT. CloxkHbIe 3(pu-
pBI KaK M30Mepbl KapOOHOBBIX KUCIOT. CpaBHEHHE (PU3NYECKUX CBOWCTB U PEAKIIMOHHOM CIO-



COOHOCTH CIJIOKHBIX 3(DUPOB U M30MEPHBIX UM KapOOHOBBIX KHCIOT. [ MapOIu3 CIOXKHBIX 3¢u-
poB. CuHTe3 ClIOXKHBIX 3hUpoB dheHonoB. CioxHbie 3pupbl HeOpraHUIeCKUx KucioT. Hutpo-
riunepud. AMuabl. Conu KapOOHOBBIX KHCIIOT, HX TEPMHUYECKOE PA3NIOKEHHE B MPUCYTCTBUH
nienoud. CuHTE3 KapOOHUIIBHBIX COEIMHEHHMM pa3lio’KeHUEM KaJbI[MEBBIX COJiel KapOOHOBBIX
KHCJIOT.

JdemoncTpanmu.

1. B3aumopeiictBue Hatpus ¢ 3TaHosioM. 2. OKuCIIeHne 3TaHoa oKkcuaoM meau. 3. I'o-
peHue 3tanona. 4. B3aumopeiictBue mpem-0yTUIOBOTO CIIUPTA C COJSTHOM KUCIOTOM.S. Ompe-
JICJIEHNE aJbJAETU0B IPU MOMOIIM KAYECTBEHHBIX peakuuid. 6. OKHUCIIeHUE anbAeruioB Iep-
MaHT'aHATOM KaJlHsl.

JlabopaTopHusblie onbIThl. 5. CBoiicTBa 3TMiIOBOrO cnupra. 6. CBoiicTBa riauiepuHa. 7.
CgoiictBa (enona. 8. CpoiictBa ¢opmanuna. 9. CpoiictBa ykcycHo KucioThl.10. Comu kap-
OOHOBBIX KUCJIOT.

IIpakTnueckas padora Ne 3. «[lomyuenue OpoMaTaHa.

IIpakTnueckas padora Ne 4. «[lonyuenue anieroHay.

IIpakTuyeckass padora Ne 5. «llomydyeHue yKCYCHOM KHUCIOTBI M H3y4€HHE €€
CBOMCTB.

IIpakTuyeckas padora Ne 6. «CuHTE3 dTUIIALIETATA.

KonTtpoabnas padora Ne3 o reme «Kucinopoacoaepxaiiyue opraHuueckue CoeinuHe-
HUS.

Tema 5. A3oT- u cepocogep:xammue coequnenus (5 yacos)

A M u H bl . U30Mepus amunOB. IlepBUuHbIE, BTOPUYHBIE U TpeTUYHbIE aMUHBL. Du-
3UYECKHE CBOMCTBA MPOCTEUINNX aMUHOB. AMHHBI KaKk OpraHuueckue ocHoBaHus. CoiM anku-
JaMMOHUA. AJNKWIMPOBaHUE U allUIMPOBAHUE aMUHOB. Peakiyy aMHHOB C a30TUCTOM KHCIO-
TO. ApomaTnueckne aMUHbl. AHWINH. B3aMHOe BIMsHUE TPyl aTOMOB B MOJIEKYJIE aHUJIU-
Ha. XUMUYECKHE CBOMCTBA aHMJIMHA (OCHOBHBIE CBOMCTBA, PEAKI[UU 3aMEIICHUsI B apoMaTHie-
CKO€ SIPO, OKUCIICHUE, ayunuposanue). Juazocoedunenus. TlonydeHrne aMHHOB U3 CIIUPTOB U
HuTpocoeauHeHui. [Ipumenenne anunnna. Cepoopranndeckue coenunenus. [lpencrasnenue o
cepoopraHMyeckux coequHeHnIX. OCOOEHHOCTH UX CTPOEHHs M CBOWCTB. 3HaYEHUE Cepoopra-
HUYECKNX COeINHECHUM.

I'eTtepounukxas . DypaH U TUPPOJ KaK NPEICTABUTENHN MATUUICHHBIX T€TEPO-
LUKJIOB. DJIEKTPOHHOE CTpPOEHHE MOJeKyibl nuppoia. KucnorHslie cBoiictBa nuppona. [upu-
JUH KaK IPEJICTaBUTENb IIECTUUIECHHBIX I'€TEPOLUKIIOB. DJIEKTPOHHOE CTPOCHHUE MOJEKYJIBI
nupuauHa. OCHOBHbBIE CBOWCTBA MUPHAMHA, PEAKIIMM 3aMEIIECHUS C aAPOMATUYECKUM SPOM.
[TpencraBiaenue 00 MMuAas3one, MUPUIUHE, TypUHE, MYPUHOBBIX U MUPUMHUINHOBBIX OCHOBA-
HUSIX.

JdemMoHcTpanuu.

1. OcHoBHbIe cBoiicTBa aMuHOB. 2. KauecTBeHHbIE peaklMy Ha aHWIMH. 3. AHWINHO-
Bble Kpacutenu. 4. OOpa3ibl reTepolUKINIYECKUX COSTMHEHUH.

Tema 6. Buosoruveckn aktuBHbIe BemecTBa (16 yacos)

Y raeBoasl . MoHo- u qucaxapunbl. OyHKIIUM YIIIeBOAOB. buonorndeckas posib
yraeBonoB. ['moko3a — ¢u3nyueckue CBOWCTBA, TUHEHHAs W nukindeckas Gopmbl. Peakim
TJTFOKO3BI (OKHUCTIEHHWE a30THOW KHUCJIOTOHM, BOCCTAHOBJICHHE B IIECTHATOMHBIA CIHMPT), Kade-
CTBEHHBIC PEAKIINH Ha IITI0K03y. bposkeHue rioko3sl. @pyKTO3a Kak H30Mep TI0K03bl. Pubo3a
U fae30kcupu6o3a. [lonamue o enuxosuoax.

Hqucaxapungs . Caxapo3a Kak IpeICTaBUTENIb HEBOCCTAHABIMBAIOIIMX JIHCA-
xapuaoB. Manemosa u nakmosa, yennoouosa. I'maponus nucaxapuios. [lonyuenue caxapa u3
CaxapHOM CBEKJIbI.

[Tonwucaxapu s . Kpaxman, raukorex, nemnono3a. KauecTBeHHas peakius
Ha Kpaxmai. ['uaponus nonrucaxapuaos.



K u p Bl kak crnoxkHble 3(pHUpHI TIUIIEpUHA U BBICIINX KapOOHOBBIX KHCIOT. OMBbLIE-
Hue xupoB. ['unporennzanus >kupoB. Mplila Kak COJIA BBICIINX KapOOHOBBIX KHCIIOT.

AMUHOKHCIOTBHB Kak amoTepHble coeanHeHus. Peakiun ¢ Kuciotamu u
ocHoBaHusMU. OOpazoBaHue ciIOkHBIX d¢upoB. [lentunpl. [lenTuanas cBsi3b. AMUIHBIN Xa-
pakTep nentuaHoM cBsa3u. ['maponus nentunos. benku. IlepBuynas, BTOpUYHAs U TPETUYHAS
CTpYKTYyphbI OenkoB. KauecTBeHHbIE peakiiuu Ha OeNKH.

HykneunosBse kuciuaorts . Hykieosunsl. Hykineorunel. Hykiennose
KUCIOTHI Kak npupoansie nonumepsl. Ctpoenne JIHK u PHK. I'niponu3 HyKIE€MHOBBIX KHUC-
JIOT.

JdemoncTpanmu.

1. PacTBOpUMOCTD yTIIEBO/IOB B BOJIE U 3TaHo€. 2. OOpa3ibl aMUHOKUCIIOT.

JlaGoparopubie onbIThl. 11. CBolicTBa 1moko3bl. 12. OnpeneneHue Kpaxmaina B Mpo-
nykrax nutanus. 13. XKupsl u ux cBoiictBa. 14.00pa3iel aMuHOKUCIOT. 15. L{BeTHBIC peakiuu
OenKoB.

IIpakTnueckas padora Ne 7. «'naponus kpaxmanay.

IIpakTnyeckas padora Ne 8. «nentuduxanms opraHn4ecKuX BELIECTBY.

Kourpoabsnasa padora Ne 4 o teMe «A30TcojepKainue U OMOJIOTHYECKHA aKTHBHbBIC
OpraHUYECKUE BEILIECTBAY.

Tema 7. BbIcOKOMOJIeKYJIsIpHbIE coequHenust (7 4acoB)

[ToHATHE O BBICOKOMOJIEKYJISIPHBIX BemlecTBax. [lomumepu3anusi U MOJIMKOHACHCAIHS
KaK METO/bl CO3/IaHus MOIMMEpOB. DnactoMepsl. [lpuponusiii u cuateTnueckuii kayuyk. Co-
nonumepu3aiys. CoBpeMeHHbIE TUTACTUKH (TIOJMATHIICH, MMOJIMIPOIHIICH, TTOJUCTHPOII, TTOJIH-
BUHUJIXJIOpUA, (TOpOIIACT, MOIUAITUIIEHTepedTanar, aKkpui-0yTaJueH-CTUPOIbHBIN IIACTHK,
nonukapOoHaTsl). [TpupoHbie 1 CHHTETHYECKHE BOJIOKHA (0030D).

Jemouncrpanun. 1. O6pa3isl miactukoB. 2. Komnekius BonokoH. 3. IMonukonaeHca-
[IUS STUJICHTIIMKOJIS ¢ TepeTaIeBOM KUCIOTOM.

JlaGopaTopHble onbIThl. 16. OTHOIIEHHE CHHTETUYECKUX BOJIOKOH K PAacTBOpaM KHC-
JIOT U IIEJIO0YEH.

IIpakTnuyeckas padora Ne 9. «Pacno3HaBaHue niacTMaccy.

IpakTunyeckas padora Ne 10. «Pacro3HaBaHne BOJIOKOH.



11 xaacc (3 yaca B Heaeno, Bcero 102 yaca)
Tema 1. HemeraJsiani (31 uac)

Knaccudukanusa HeoOpraHmMYecKHUX BeNecTB. Jie-
MEHTBI METAJIJIbl U HEMETAJUIbI M UX HoJiokeHue B [lepuonnueckoii cucreme.

B o mopo na. llonryuenue, pusnueckne U XMMHUUECKHE CBOMCTBA (PEaKIMK C MeTa-
JaMH U HEMeTaJlJIaMH, BOCCTAaHOBJIEHUE OKCHUJIOB U cosieid). ['mapupl. TOMIMBHBIE SJIEMEHTHI.

IlF'anoren s . OOmas xapakrepucTuka HoArpynnsl. Puznyeckue CBOWCTBa IPO-
CTBIX BEIIECTB. 3aKOHOMEPHOCTU M3MEHEHHUS OKUCIUTENbHON aKTUBHOCTU TaJIOTEHOB B COOTBET-
CTBHH C HX IOJIO)KEHHEM B mepHoanueckoi Tadnuue. [1opsaok BEITECHEHHS TaJOreHOB U3 pac-
TBOPOB TajoreHn10B. OcoOeHHOCTH XUMHUH (Propa. XJIop — MOJIydeHHE B MPOMBIIIICHHOCTH U
nabopaTopuu, peaklMi ¢ MeTaJJlaMyd U HeMeTalulaMu. B3aumoeiicTBue XJjiopa ¢ BOJIOM U pac-
TBOpaMu Mienoueid. Kucnoponnele coeauHenus xjiopa. ['MIOXJIOPUTHI, XJIOpaT U MEepXJIopaThl
Kak TUNH4YHbIe okuciautenud. OcobeHHOCTH XuMHuH Opoma U mojaa. KauecTBeHHas peakiusi Ha
fon. I'anoreHoBOIOPOABI — MONy4YeHUE, KUCIOTHBIE M BOCCTAaHOBUTEIbHBIE cBOMicTBA. ComsiHas
KHCII0Ta U ee coyid. KauecTBeHHbIE peakliiy Ha rajJoreHH/1-HOHBbI.

DOneMeHTH HOIATPYNNOB KHUCITOpPOAa . OOmas xapakTepucTuka
noarpynmnsl. GU3UYecKre CBOWCTBA MPOCTHIX BemecTB. O30H Kak aljioTponHas MOAM(UKanus
kucioposa. [lonydyenue o3oHa. O30H Kak okucnurensb. [103uTHBHAS U HeraTUBHAS POJIb 030HA B
oKpyxarotier cpere. CpaBHEHHE CBOIMCTB 030HA U KHcIopoaa. Boma u mepokcu Bogopoia Kak
BOJIOPOJIHBIE COEAMHEHUS KHUCIOPOJia — CpaBHEHHUE CBOMCTB. [lepokcua Bojopoaa Kak OKUCIIH-
TeNb ¥ BoccTaHoBUTENb. [lepokcuapl metamioB. Cepa. Amnorponus cepbl. uznueckue u XUMH-
YECKHE CBOMCTBA cepbl (B3aUMOAECHUCTBUE C METAJJIaMH, KUCIOPOAOM, BOJIOPOIOM, pacTBOpaMu
nienouei, KUCI0TaMUu-oKUucIuTe s iMu). CepoBOIOPO] — MOIYYeHHE, KUCIOTHBIE U BOCCTAHOBH-
TenbHbIe cBOCTBA. Cynbduasl. CepHUCTHIN ra3 Kak KUCIOTHBIN OKCHI. OKUCIHUTENBHBIE H BOC-
CTaHOBUTEJIbHBIE CBOMCTBA CEpPHUCTOrO ra3a. [lomydeHne CepHUCTOro ra3a B MPOMBIILICHHOCTH
u naboparopuun. CepHucras kuciora u ee conu. Cepusiii anruapui. Cepnast kucinora. CBoiicTBa
KOHIIEHTPUPOBAHHON U pa30aBlieHHON CepHON KUCIOTHI. JleificTBre KOHIIEHTPUPOBAHHON CEepHON
KHCJIOTHI Ha caxap, METaJulbl, HeMeTallbl, Cyabhuasl. TepMudeckass yCTOMUUBOCTD CYJb(ATOB.
KauecTBeHHast peakiiys Ha CEpPHYIO KUCIOTY U €€ CONH. TuocepHas Kucioma u muocyivhamoi.

A30T M €Tro COE€JAHUHEHHU S .IIEeMEHTh NOArpymIsl azoTa. O0mas xa-
pakTepHucTHKa NOArpymnibl. PU3nuecKkue CBOMNCTBA NPOCTHIX BelecTB. CTPOEHHE MOJIEKYJIBI a30-
Ta. OU3ndecKkrue U XMMHUYECKUEe CBOMCTBA a3oTa. [lonmyueHnne a3ora B MPOMBIIIJIEHHOCTH U J1a0o-
paropuu. Hutpuael. AMMuak — ero noiydeHue, Gu3ndeckue u XxumMuyeckue cBoictBa. OCHOB-
HbIE CBOMCTBA BOAHBIX pacTBOpoB ammuaka. Conu aMmMoHus. IloBenenue coneil aMMOHMS TpU
HarpeBaHuu. AMMHAaK Kak BoccTaHOBUTeNb. [IpuMeHeHne ammuaka. OKCUABI a30Ta, UX MOTyYe-
Hue u croiictBa. Okcun azota(l). Oxucnenue oxcuna azora(ll) kucmopogom. dumepusanus ok-
cuna azora(IV). AzoTtucras KucioTa U ee coid. HUTpUTHI KaKk OKUCIUTENN M BOCCTAHOBHUTEIH.
A30oTHas KucioTa — (U3NYECKUE U XUMUYECKHe CBOICTBa, moiydyeHue. OTHOLIEHHE a30THON
KHCJIOTHI K METaJlllaM U HeMeTalljlaM. 3aBUCUMOCTb MPOAYKTa BOCCTAaHOBIJIEHUS a30THOM KHUCIIO-
ThI OT AKTUBHOCTH MeTaJljla U KOHLEHTPALUK KUCIOThI. TepMuyeckas yCTOHYMBOCTh HUTPATOB.

®ochop U ero coeauHeHHUs .Amorponus pochopa. Xumuueckue
cBoiicTBa (pocopa (peakuu ¢ KUCIOPOI0M, TaJJOTeHaMU, MEeTaJllIaMH, CIIOKHBIMH BEIIECTBAMU -
OKHCIUTENIMH, 1enouyamu). [lonydyenue u npumenenue ¢ocdopa. @ocdopusiit anruapun. Op-
todochopras u meradhochopHast KUCIOTH U X coyn. KauecTBeHHas peakius Ha opTodocdatsl.
Pasnosicenue opmoghocgpopnoii kucnomei. Ilupogocgoprnasn xucroma u nupogocghamol. doc-
buapr. Dochun. Xnopuowt pocgpopa. Oxcuo pocpopa(lll), pocpopucmasn kucroma u ee conu.

Yraonepona. Amtorponus yriaepona. CpaBHEHUE CTPOCHHUS U CBOMCTB rpadura u
anMasa. OynnepeH Kak HoBasi MoJieKysgpHas Gopma yriepoza. I'paden kak MoHoOcTOM rpadura.
VYraeponHele HAaHOTPYOKH. YTONIb. AKTUBHPOBAHHBIA yroib. AncopOuus. XUMHYECKHE CBOM-
ctBa yrist. Kapouasl. ['uaponn3 kapOuaa kanbius U Kapouaa amomMuHus. KapOouasl mepexoHbix
METaJUIOB KaK CBEpXMpoyHble MaTepuaibl. Okcuasl yraepona. Obpa3zoBaHue yrapHOro rasa mpu
HEIOJIHOM CTOpaHUM YIJisi. YTOJIb U yrapHbIN ra3 Kak BOCCTaHOBUTENU. Peakiins yrapHoro rasa c
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pacruiaBaMu nienoyei. Cuares popMuaToOB U OKCaNaToOB. YTJIEKHCIBIN Ta3. YTOoNbHAs KUCIOTa U
ee conu. [ToBeeHne cpeTHUX U KUCITBIX KapOOHATOB MIPU HAarpEeBaHUU.

K p e mnuu#t.CsolictBa mpocToro BemiecTsa. Peakiiuu ¢ XJa0pom, KUCIOPOJIOM, pac-
TBOpaMH mienodeid. OKcUJl KpeMHUsl B MPUPOJe U TexHHKe. KpeMHHeBble KUCIOTHl U UX COJIH.
I'mpponus cuinkaroB. CuinaH — BOJAOPOJHOE COEIMHEHUE KPEMHHUSL.

b o p . Okcun 6opa. bopnas kucimora u ee conu. bypa.

Jemoncrpanun. 1. ['operue Bomopona. 2. Ilomyuenue xiopa (omeIT B mpoOupke). 3.
OkucnuTeNbHbIE CBOMCTBA pacTBOpa runoxjoputa Hatpus. 4. [lnaBnenue cepel. 5. 'openue ce-
pHBI B Kuciopoje. 6. Bzaumonelictue xenesa ¢ cepoil. 7. 'openue cepoBogopoaa. 8. Ocaxienue
cynbduaos. 9. CoiicTBa cepHuctoro rasza. 10. [leficTBrue KOHIIEHTPUPOBAHHON CEPHOUN KHUCIOTHI
Ha MeIp U caxapo3y. 11. PactBopenne ammuaka B Boge. 12. OCHOBHBIE CBOMCTBA pacTBOpa aM-
muaka. 13. Karanutuueckoe okucinenne ammuaka. 14. [Tonyuenue okcuna azora (II) u ero okuc-
neHue Ha Bo3ayxe. 15. JlelicTBrue a30THOM KUCIOTHI Ha Menb. 16. ['openue docdopa B Kuciopo-
ne. 17. IIpeBpaienue kpacHoro ¢ocdopa B O6enblif U ero cBeueHue B TeMHote. 18. B3anmogeii-
ctBue (ochopHoro anruapuaa ¢ Bogou. 19. Obpasuel rpadura, anmasza, kpemuus. 20. [openue
yrapHoro raza. 21. Tyienue miaMeHu yrieKuciabsiM ra3om. 22. Paznoxkenue Mmpamopa.

JlabopaTopuble onbIThl. 1. [lonyuenue xyopa u u3ydenue ero cBorctB. 2. CBoiCTBa
xjopcoaepxamux oroenusareneii. 3. CBoiicTBa 6poma, noja u ux coiseit. 4. Mzyuenue cBONCTB
CEpHOI KUCIIOTHI U ee cojeil. 5. M3yueHue cBOWCTB BOJHOro pacTBopa amMmMmuaka. 6. CBoiicTBa
coneit ammonus. 7. KauectBeHHast peakius Ha KapOoHaT-uoH. 8. VcnbiTaHue pacTBopa CUIIMKaTa
HaTpusl HHAUKATOpoM. 9. O3HaKOoMIIeHHE ¢ 00pa3iaMu MPUPOAHBIX CHIIMKATOB.

IIpakTnueckas padora Nel. Pemienue skcriepuMeHTaNbHBIX 3a1a4 1o teme «l amore-
HBI».

IIpakTnueckas padora Ne 2. Perienue sKcriepuMEHTANBHBIX 33[a4 10 TeMe «XalabKo-
TCHBD».

IIpakTunueckas padora Ne 3. «[lonmyueHne aMmmuaka 1 U3y4eHHe €ro CBONCTBY.

IpakTuyeckasi padora Ne4. Pemenne sKCriepuMEHTAIbHBIX 33724 110 TeMe «DJIEMEHTHI
MOJITPYIIIBI 230TaY.

KonTtpoabnas pa6ora Nel o reme «Hemeramibiy.

Tema 2. O6ume cBoiicTBa MeTaJLIOB (2 4acoB)

O6muint o630p nneMeHTOB — MeTaiaiao B .Csoiicrsa mpo-
CTBIX BEIECTB-METAIUIOB. MeTaJuln4yeckue Kpucraminueckue pemetku. CruiaBbl. XapakTepu-
CTHKa HanOoJIee U3BECTHBIX CIUIaBOB. [loyueHre 1 MpUMEHEHHE METaIJIOB.

Hemoncrpamun. 1. Komreknus metaimos. 2. Komeknus muHepaioB u pyn. 3. Komiek-
st «OKene3o u ero crutaBb».

Tema 3. MeTtasibl riaaBabix noarpynmn (11 gacos)

HlemouHB € METaJJabl — o0las XapaKTepUCTHKA MOJATPYIIIbI, XapaKTep-
HbIE PEAKIMKU HaTpus U Kanusi. CBONCTBA IIEI0YHBIX MeTauIoB. [lonydyeHne enouHbIX MeTall-
noB. Colla 1 eAKHil HATp — BaKHEUIIME COCNMHEHUs] HAaTpUsl. bepuiiuii, Maruuii, meI049H03e-
MeJlbHbIe MeTaJlIbl. MarHuil U Kanbluid, UX oO0Ias XapakTepUCTHUKAa HA OCHOBE IMOJIOKEHHS B
[Tepuoanueckoit cucreme annementoB . 1. MenneneeBa u crpoenust aromos. [lonyuenue, ¢u-
3MYECKHE U XMMHYECKHE CBOICTBA, MPUMEHEHNE MarHus, Kalblus U UX coeuHeHuil. AMporep-
HOCTb OKCHJA U Tujpokcuaa oepuus. JKecTkocTs BOJBI U CIIOCOOBI ee ycTpaHeHus. Okpacka
IUIAMEHHU COJIIMHU LIEJIOYHBIX U IIE€JI0YHO3EMENIBHBIX METAJIIOB.

A nmo MuHU K . PacnpocTpaHeHHOCTD B pupoe, pusndeckrue 1 XUMUYECKUE CBOM-
cTBa (OTHOIIEHUE K KHUCIOPOAY, FaJloreHaM, pacTBOpPaM KHCJIOT W IIeJI0Yel, alfoMOTepMHUS).
AMpoTepHOCTh OKCHAA U TUIIpoKcHuaa antomMuHus. Conu amomunud. [lonHoe pasznoxeHue Bo-
JIOW coJiell alFOMUHMS CO CITAObIMU JIBYXOCHOBHBIMU KHCIIOTaMHU. AJIIOMHUHATHI B TBEPIOM BHUJIE
U B pactBope. lIpuMeHeHne anroMuHus.
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OnoBo ®w cBHUHEeI .Du3nuecKkue U XUMHUECKUE CBOICTBA (pEaKlUU C KHC-
nopoaoM, kuciotamu), npumererue. Comm onosa(Il) u ceunama(ll). CBUHIIOBBIN aKKyMYJISTOD.

JdemoncTpanuu. 1. OkpammBaHue MIAMEHH COJISIMH IIEJTOYHBIX M IEIIOYHO3EMETbHBIX
MeTaioB. 2. BzaumoneiictBue Hatpus ¢ Bonoi. 3. B3aumopeiictBue kanbius ¢ Boaou. 4. Koi-
nexnusa «AmromMuauiy. S. Ilnasnenue anromubus. 9. BzaumMonelicTBrue aTrOMUHUS CO HIEJIOYBIO.

JlabopaTopuble onbIThl. 10. OkpaiMBaHue MJIaMEHU COCAMHEHUSMU IIETOYHBIX Me-
tauioB. 11. O3HaKOMIICHHE ¢ MUHEpajJaMU W BaXXHEHIIMMHU COCAMHEHUSMHU IIEJTOYHBIX METal-
noB. 12. CBolicTBa COeIMHEHUH 1IEI0YHBIX MeTauioB. 13. OkpalivBaHue MJIaMEHU COJISIMHU I1Ie-
JIOYHO3EMEIBbHEIX MeTauIoB. 14. CBolicTBa Maruus U ero coenuHeHuii. 15. CBolicTBa coequHe-
Huii kaneiusd. 16. XXectkocrs Bogbl. 17. ColicTBa amomuaus. 18. CBONMCTBA COCIMHECHUI ajIio-
MMHHSL.

IIpakTnyeckas padora Ne 5. Penenue sxcnepuMeHTaNbHbIX 33a4 110 TeMe «MeTaisl
[JIaBHBIX OATpymn".

Tema 4. MeTanibl no604YHBIX moArpynn (17 yacos)

Mertanns NoO0OOYHBX HNOoATpPYINN.OCOOEHHOCTH CTPOSCHHUS aTO-
MOB ME€PEXOHBIX METAJUIOB.

X p o M . duznueckre CBONWCTBA, XUMUYECKUE CBOICTBA (OTHOLICHHE K BOASHOMY I1a-
Py, KUCIOpOAY, XJIOPY, PAaCTBOpaM KHUCIOT). M3MeHeHue OKMCIUTEIbHO-BOCCTAHOBUTENbHBIX U
KHCJIOTHO-OCHOBHBIX CBOWCTB OKCHJIOB M THJIPOKCHUJOB XpOMa C POCTOM CTEHNEHU OKHCIICHHUS.
Amodorepublie cBoiicTBa okcuaa u ruapokcuna xpoma(lll). Oxucnenue coneit xpoma(Ill) B xpo-
MaTbl. B3auMmHbIe n1epexopl XpOMaTOB U JUXPOMATOB. XPOMATHI U IUXPOMAThl KAK OKUCIUTEIH.

Mapraunen — (Qusnueckue u XUMHYECKHE CBOMCTBA (OTHOIICHHE K KUCIOPOIY,
XJI0py, pactBopaM kuciuot). Oxcua mapranna(IV) kak okucnurens u karanuzatop. [lepmanranar
KaJus Kak okuciautens. Maneanam(VI1) kanus u e2o ceovicmaa.

XK e ne3 o . Haxoxaenue B npupoae. 3HaUCHUE XKele3a JJi OpraHu3Ma 4YesloBeKa.
®dusndeckue cBoiicTBa kese3a. CIIaBbl JKeje3a ¢ yriaepooM. XUMHUYECKHE CBOMCTBA Keje3a
(B3aMMOJEUCTBUE C KHUCIOPOJIOM, XJIOPOM, CEpPOH, yriieM, KHUCIOTaMH, PacTBOpaMH CoJjei).
CpaBHEHHE KHCIOTHO-OCHOBHBIX M OKHCIMTEJIbHO-BOCCTAHOBUTEIBHBIX CBONCTB T'MJIPOKCH]IA
xene3a(ll) u runpokcuna xkeneza(Ill). Conu xenesa(ll) u xeneza(Ill). Meroas! nepeBoaa coneit
xkene3a(ll) B conm xenesa(lll) u oOpatHo. OxkucnuTenbHbIe cBOMCTBA coenuuenuii xene3a(lll) B
peaKIusiX C BOCCTAHOBHUTENSMHU (MOAMIOM, Medbio). [lunanumHble KoMIwieKchl xkeneza. Kauge-
CTBEHHbIE peakiu Ha nonsl xenesa(ll) u (II0).

M e n b . Haxoxnenue B npupozae. @usndeckue U XMMHUECKHUE CBOMCTBA (B3aMMOJEH-
CTBHUE C KUCIIOPOJIOM, XJIOPOM, cepoi, kucinotamu-okucautensimu). Conu meau(1l). Menusiii ky-
nopoc. Ammuakatel Meau(l) u meau(Il). [onyuenne okcuna meau(l) BoccraHOBIEHUEM THAPOK-
cuna meau(1l) rroko3oi.

CepeOpo . Pusnueckue U XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C CEPOM, XJIO-
poM, KuciaoTaMu-okucauTensmMu). OcaxaeHne okcuaa cepedpa npu IeHCTBUN IIETIOYU Ha COJU
cepebpa. AMMuakatel cepebpa kak okuciautenu. KauecTBeHHas peakiysi Ha HOHBI cepedpa.

301 0T o0 . Puznyeckue U XMMUYECKHE CBOWCTBA (B3aUMOJIEHCTBUE C XJIOPOM, «IIap-
CKOM Bo/iKOI». CriocoOBI BbIJIENIEHUS 30J10Ta U3 30JI0TOHOCHOM MOPO/IBI.

Il u 7 x . Pusnueckre U XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE C rajoreHaMu, KHUC-
JIOPOJIOM, CEpOM, paCTBOpaMHU KHUCIIOT | Ienoudeit). AM(OTEpHOCTh OKCHUIA U THAPOKCH/IA IHH-
Ka.

Pty T 5 .IlpencraBneHue o cBOMCTBaxX PTyTH U €€ COEAMHEHUSIX.

JemoncTpanuu. 1. BzanmoneiictBue xpoma ¢ COISTHON KUCIOTON 0e3 JocTyma BO3ayXa.

2. Ocaxnaenue ruapokcuna xpoma(lll) u okucnenne ero nepokcuaoM Bogoposa. 3. Paznoxenue
auxpoMara aMMoHud. 4. PaznoxkeHune nepokcuaa BoJopoAa MoJl ASHCTBUEM ITHOKCHIA MapraH-
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ua. 5. Komnexkuus «Keneso u ero crassi». 6. Ocaxaenue ruapokcua xenesa (I1) u okuciaenue
ero Ha Bo3nyxe. 16. Brimenenue cepedpa u3 ero cosieil 1ecTBUEM MEIH.

JlabopaTopusblie onbiThl. 19. CBoiicTBa coequHenuit xpoma. 20. CBoiicTBa Maprasua u
ero coequuenuil. 21. M3yyenue muHepanos xenesa. 22. CpoiicTBa xene3a. 23. CBoiicTBa MenH,
e€ cru1aBoB U coeauHeHuid. 24. CBOICTBA IIMHKA U €T0 COSAMHEHUH.

IIpakTuyeckasi padora Ne 6. [lonmyuenue mennoro xkymnopoca. IlonydeHue xene3HOro
KyIopoca.

IIpakTuyeckasi padora Ne 7. PeneHune sKCIepUMEHTAIBHBIX 3a/1a4 110 TeMe «MeTauibl
OOOYHBIX MOATPYIIII».

IIpakTuyeckas padora Ne 8. «llonyuenue conu Mopay.

KounrtpoabHnas padora Ne 2 o teme «MeTauib».

Tema 5. Ctpoenne BemecTBa (8 yacon)

Ctpoenue atowMma.Hykmasl. M3oronsl. Tunel pagnoakTuBHOTO pacnaja.
TepmosinepHblil cunHTte3. IlomyyeHne HOBBIX 371€MEHTOB. fnepHble peakuuu. CTpoeHue 3Jek-
TPOHHBIX 00004ek aTroMoB. [IpencraBienue o kBaHToBOM MexaHuke. KBaHTOBbIE uncia. ATOM-
Hble opOuTanu. Paanyc aroma. D11eKTpoOTpULIATEIbHOCTb.

XumMuueckas ¢ Bs3b .Buasl xumudeckon cea3u. KoBaneHTHas cBA3b U €€
XapaKTepUCTUKU (JIJIMHA CBSI3U, MOJSIPHOCTb, IOJIIPU3YEMOCTh, KPaTHOCTh CBsi3u). MoHHas
cBsA3b. MeTajmyeckas CBsi3b.

Ctpoenunme TBepab x Ten.Kpucramumyeckue nu amopdpusie Tena. Tu-
Il KPUCTAJUIMYECKUX PEIIETOK METAJIJIOB U HOHHBIX COEIMHEHUI. MEKMOIIEKYIISIpHBIE B3aUMO-
nerctBud. BogopoaHas cBsi3b.

Jemoncrpauuu. 1. Mogenu moinekyi. 2. Kpuctamiueckue peméTk.

Tema 6. TeopeTHueckoe onmucaHue XuMu4YecKux peaxkiuii (16 gacos)

TennoBo#l SsdpPexT XUMHUUYECKOHN peaxuuu. DHIOTEP-
MHYECKHE U 3K30TepMHueckue peakuuu. 3akoH ['ecca. Temnora oOpazoBaHMs BemiecTBa. JHep-
rusi cBsi3u. [lonsitue 06 suranenuu. [lonstre 06 sHTpomuu. BTopoi 3aK0H TepMOIWHAMUKH.
Oneprus ['n66ca n KpuTepruu caMoONpPOU3BOIBHOCTH XMMHUYECKON peaKlny.

CkopocTh XUMHUYECKHUX pPeakKILIHUW U ee 3aBUCUMOCTb OT MpH-
POJIbl pearupyouux BEIIECTB, KOHIEHTPALUN PEareHTOB, TEMIIEPATyphl, HAJIUYNs KaTaau3aro-
pa, TUIOIIAM TOBEPXHOCTH PEarupyroIIuX BEIIeCTB. 3aKOH JelcTBYIomuUX Macc. [Ipasuno Bant-
F'odda. ITonsTre 06 sHEpruu akTHBALMU U 00 SHEPreTHYeckoM npoduiie peakuuu. I'omoreH-
HBII U reTeporeHHbli Karanus. [IpuMepsl KaTaTMTHYECKUX MTPOLIECCOB B TEXHUKE U B KUBBIX Op-
ranu3max. @epMeHThI Kak OMOJIOTHUECKUE KaTaau3aTophbl.

OOpatumbe peakxiuuu.Xumudeckoe paBHoBecue. [lpunnun Jle Illare-
nbe. Konctanta paBHOBecus. PaBHoBecue B pactBopax. Koncrantsl nguccounmanuu. Pacuer pH
pPacTBOPOB CUJIbHBIX KUCIIOT U 1Ieno4elt. [Ipoussedenue pacmsopumocmu.

Pasn axkTtTuBHOCTHU MeTannaosB.lloritue o craHzapTHOM 3IEKTPOA-
HOM TOTEHIMAJIe W JIEKTPOJBIKYIIEH cuie peakiuu. XMMHYECKHe MCTOUYHUKH TOKa: TajibBa-
HUYECKHE DIEMEHTBI, aKKyMYJISTOPBl U TOIIUBHBIE 3JIEMEHTHI. DJIEKTPOJIU3 PACIUIABOB U BOJ-
HBIX PACTBOPOB AIIEKTPOJIUTOB. 3AKOHbI IIeKMPOU3a.

JeMoHcTpanum. 1. DK30TEpMUYECKHE U DHIOTEPMUYECKHE XUMHUYECKHE DPEAKIUU. 2.
TennoBsle ABIEHNS IPU PACTBOPEHNUH CEPHOM KHMCIOTHI U AMMHUAYHON CEITUTPBL. 3. 3aBUCUMOCTh
CKOPOCTH PEaKIMM OT IPUPOJbI BEIIECTB HA NPUMEPE B3aMMOIECHCTBHS pacTBOPOB PA3IMUYHBIX
KHCJIOT OJIMHAKOBOM KOHIIEHTpAIMK C OJMHAKOBBIMHU KyCOYKaMu (TpaHyjlaMH) HUHKA U OJIMHA-
KOBBIX KYCOUKOB pa3HbIX METAJJIOB (MarHus, IIMHKA, JK€JI€3a) C pACTBOPOM COJISTHOW KHMCIIOTHI. 4.
B3aumopeiicTBie pacTBOPOB CEpHOM KHUCIOTHI C pacTBOpamMH TUOCYJIb(aTa HaTpUs pa3InYHON
KOHLEeHTpauuu. 5. Pa3noxxenne nepokcuia BOAOPOa C IOMOIIbIO HEOPTaHUYECKUX KaTalu3aTo-
POB U NPUPOJHBIX 0OBEKTOB, COAEPKALINX KaTallazy.

JlaGopaTopHsblie onbIThI. 25. KatanuTrueckoe pasziokeHnue IepoKCHIa BOIOPOIa.
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IIpakTuyeckas padora Ne 9. «CKopoCTh XMMUYECKON peaknu. XUMHYECKOE paBHOBE-
cuer.
KonTtpouabsHnas padora Ne 3 o treme «TeopeTudeckre OCHOBBI XUMHUY.

Tema 7. XumMuueckasi TexHo10rus (7 4acoB)

OCHOBHB € NPUHIOUINDB XUMHUUYECKOHN TEXHOIOTHUU.

[Ipou3BOIXCTBO CEepHOMWU KHUCITOTSH KOHTAKTHBIM CIOCOOOM.
XumuzMm mnporecca. Celpbe sl IPOU3BOACTBA CEPHOM KHUCIOTHL. TEXHOJOrn4Yeckasl cxema Ipo-
1ecca, IpoLecchl U anmnaparsl.

[IpoumsBoacTBO aMMUuaka. Xumu3M npouecca. OnpeneneHue ONTU-
MaJbHBIX YCJIOBUU MpOBEACHUs peakiuu. [I[puHIUI TUPKYISIIIUU U €ro peajiu3aius B TEXHOJO-
TUYECKOH CXEMe.

Mertannyprus. YepHas merauryprus. JloMeHHBIN Ipouecc (ChIpbe, YCTpPOii-
CTBO JOMEHHOM Meur, XUMU3M Mpoiiecca). [[pon3BoAcTBO cTanu B KUCIOPOJHOM KOHBEpPTEpPE U B
AJIEKTPOIICUax.

Opranumueckuil cuHnrte3. Cunmesvl Ha ochoge cunmes-easa. Ilpous-
BOJICTBO METaHOJIA.

Dkojorus U npobiaemMa OXpaHbl OKPYXKArOIIeH cpelbl. 3eeHas XUMHUSL.

JdemoncTpauuu. 1. Ceipbe 11 TPOU3BOACTBA CEPHOM KHUCIOTHL. 2. Mojienb KUISIIETO
cnost. 3.Kenesnas pyna. 4. O6pasibl CIIaBOB KeJe3a.

Tema 8. Xumusi B moBceaHeBHOI :ku3Hu (4 yaca)

Xumust . JKupsl, Oenku, yriaeBosl, BUTaMuHbI. [IumieBbie qo6aBku, ux Kiaccudu-
Kalus. 3anpelieHHble U pa3pelleHHble nuieBble 100aBku. JlekapcTBeHHble cpencTBa. Kpacku u
nUrMeHThl. [IprHINIBL OKpalIMBaHUS TKAHEH.

Jemoncrpauuu. 1. [Tumessie kpacutenu. 2. OTOenMBaHNEe TKAaHEH.

JlaGopaTopHbie ONbITHI. 26. 3HAKOMCTBO C MOIOIIIUMH CPEICTBAMH.

Tema 9. Xumusi Ha ciryxoe oomecTBa (3 yaca)

Xumus B ctpoutenberse. LlemenT, 6eton. CTekino u kepamuka. TpaaulMOHHbBIE U COBpe-
MEHHbIE KepaMuueckue marepuaibl. CBepxmpoBopsiias kepamuka. beitoBas xumus. OtOenu-
BAaIOILIME CPEACTBA. XMMHS B CEJIBCKOM Xo3siicTBe. MHcekTrmapl u nectuuuasl. Cpencrea 3a-
LIUTBI paCTEHUM. PeneuieHTsl.

Jemoncrpanuu. 1. Komnekuus cpencTs 3ammThl pacteHuil. 2. Kepamuueckue matepua-
nel. 3. [[BeTHBIC CTEKIA.

JlaGopatopHsble onbIThl. 27. Kiten. 28. 3HakoMCTBO ¢ MUHEPaAJIbHBIMU yIOOPEHUSMH U
W3y4YECHHUE UX CBOMCTB.

Tema 10. Xumusi B coBpeMeHHO#i Hayke (3 yaca)

OcobeHHOCTH COBpEMEHHON HayKu. MeToI0IoTHsT HaydHOTro uccienoBanus. [louck xu-
MHUYECKOM HH(pOpMAIHH.

Jemonctpanum. 1. Ilpumeps! paboThl ¢ XUMUYECKUMH 0a3aMU JaHHbIX.

Kontpoabnas padora Ne 4 «Torosasi KOHTpoJbHast paboTay.
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TemMaTnuyeckoe NJIAHNPOBaAHUE

10 kaacce (3 yaca B Hexearo, Bcero 102 yaca)

Pa311e.11, KOJIHU4Y€CTBO
4acoB

Tema

Buabl nesiTeJIbHOCTH

IoBTOpEHUE M yriryo-
JIeHue 3HAHUM 110 TeMe
«OCHOBBI XUMHI»

(17 gacoB)

ATOMBI, MOJIEKYJTbI, BE-
niecTBa

OOBACHATD TONOKEHUSI aTOMHO-MOJIEKYIISIPHOTO
ydeHus. OnepupoBaTh MOHATHAMU «XHMHYECKUH
JJIEMEHT», «aTOM», «MOJICKYJIa», «BELIECTBOY,
«pmuyeckoe Teno». OOBSACHIATH 3HAYCHHUE XH-
MHYECKOH (OpMyIIBl BEIIECTBAa KaK BBIPAKCHHUE
KaueCTBEHHOTO M KOJNYECTBEHHOTO COCTaBa Be-
mecTBa. PaccunThIBaTh MaccOBBIE U MOJIBHBIE
JOU DJIEMEHTOB B XHMHYECKOM COCIHHEHHHU.
Omnpenensats GopMynbl COeTUHEHHH IO H3BECT-
HBIM MAaCCOBBIM, MOJIBHBIM JO0JIAM 3JICMCHTOB.
Habmronate 1eMOHCTPUPYEMBIE OIBITHL U OIHCHI-
BaTb WX C IMOMONIBIO POAHOIO sA3blKa W A3bIKA
XHMHHU.

Crtpoenue aToma

N300paxkaTh 3IEKTPOHHBIE KOH(UTypanuu aTo-
MOB M HOHOB rpaMYecKy U B BUAE HIICKTPOHHOM
(opMynBl, YKa3blBaTh BAJICHTHBIC HIICKTPOHBI.
CpaBHHMBATH 3JIEKTPOHBI, HaXOJIIIMECS HA pas-
HBIX YPOBHSAX 1O ()OopMe, SHEPTHH. XapaKTepH30-
BaTh BaJCHTHBIC BO3MOXXHOCTH aTOMOB XHMMHYe-
CKHUX DJIEMEHTOB.

[Tepuoanueckuii 3aK0H 1
Ilepnonnueckas cucre-
Ma XUMHUYECKHUX dJIe-
menToB J[.1. Mennene-
€Ba

XapaxrtepuzoBaTh llepronnyeckyro cucreMmy Xu-
mudeckux anemeHtoB .M. MenaeneeBa kak
rpadudeckoe ortoOpaxenue Ilepromuueckoro
3akoHa. lIpenckasbiBaTh CBOWMCTBAa 3aJaHHOIO
3JIEMEHTa U €ro COEJUHEHUH, OCHOBBIBASACH HA
[leproanveckoM 3aKOHE M M3BECTHBIX CBOMCTBAX
MPOCTBIX BEIIECTB METANIOB M HEMETAJIOB.
OOBSICHATD 3aKOHOMEPHOCTH N3MEHEHHSI CBOHCTB
9JIEMEHTOB, IPOCTHIX BEIIECTB, BBHICIIMX OKCHJIOB
W THUAPOKCHIOB B Tpymnmax u nepuoznax [lepmo-
J4ecKoi cuctemsbl. [IporHO3MpoBaTh CTpoeHHE
aToMa M CBOMCTBAa XMMHYECKHX DJJIEMEHTOB H
O6pa30BaHHI)IX UMH CO@HHHeHHﬁ, onupadacb Ha
ux nosioxxeHue B Ilepuonnueckoil cucreme. Xa-
pakTepu3oBath 3HaueHue Ileprnomuueckoro 3axo-
Ha.

XHUMHYECKas CBA3b

KonkperusupoBatsb TOHSATHE «XUMHYECKast
cBsA3b». O000IATh MOHATHS «KOBAJICHTHASI HEIO-
JISIpHAsL CBSI3bY, «KOBAJIGHTHAs MOJIIPHAsI CBA3bY,
«HMOHHAsI CBSI3bY», «BOAOPOJHAS CBA3bY, «METaJl-
nryeckas CBsA3b». KiaccupuImMpoBaTh THUIBI XU-
MHYECKOH CBSI3M M OOBACHATh WX MEXaHHU3MEI.
IIpenckaspiBaTh THUI XUMHUYECKOH CBSI3M, 3Has
dhopmyny wuiu GuU3NIECKUE CBOMCTBA BEIIECTBA.

AFpCFaTHBIe COCTOAHUA

IIporHo3upoBaTh CBOMCTBA BELIECTBA, UCXOIS U3
THUIIA KPUCTAJUIMYECKOH perretku. OmpenensTs
THUI KPUCTAJUIMYECKON PpeIIeTKH, OMUpasch Ha
M3BECTHBIC (PU3MUECKUE CBOMCTBA BENIECTRA.

Pacuétel 10 ypaBHEHU-
M XHUMHYECKUX peaK-
AN70%1

OcymecTBnATs pacyérsl Mo (opMyiaaM M ypaB-
HEHHSIM PEaKLUil ¢ HCIIOIB30BAaHUEM OCHOBHOTO
3aKOHa XUMHYECKOH CTeXHoMeTpuH. Vcmoms3o-
BaTh JITOPUTMBI IPU PELICHUH 33/1a4.

I"azoBEIE 3aKOHEI

OC}’HIGCTBJ'IHTI) paC‘IéTLI, HUCIIOJIb3Yysl Ta30BbIC
3aKkoHbl. M crnoip30BaTh AJITOPUTMBL TIpU PELIC-
HHWM 3a7a4.

15




Knaccudukamnms xumu-
YECKUX PEaKLUU

XapakTepu30BaTh MPU3HAKU XUMHUYECKHX peak-
mui. KnaccupunmpoBaTh XUMHUYECKUE pPEaKIIHU
IO PA3IMYHBIM MIPU3HAKAM CPAaBHEHHSI.

10

OKHUCIUTENBHO-
BOCCTaHOBHUTEJIbHBIE pe-
aKIInunu

XapakTepu3oBaTh  OKHCIHTEILHO-BOCCTAHOBH-
TENIbHBIC PEAKIMN KaK IIPOIECCHI, MPH KOTOPBIX
HU3MEHSIOTCA CTENEeHH OKucneHus artomoB. Co-
CTaBJIATh YPaBHEHHUS OKHCINTEIBHO-BOCCTAHOBHU-
TENBHBIX pEaKIWi C TOMOIIBI0 METOAA JJIEK-
TpoHHOTO OanaHca. OOBSCHATH BIMSHHE CPEIbI

Ha IPOAYKTHI OKHCJIIUTCIBbHO-
BOCCTAaHOBUTCIIBHBIX peaKHHﬁ. XapaKTepI/IBOBaTL
DJICKTPOJIN3 KakKk OKHCJIUTCIBbHO-

BOCCTaHOBHTENBbHBIA Tpouecc. OOBICHATh TPO-
LIECCh], MPOTEKAIOINe IPH JIEKTPOIU3e PacIia-
BOB M pAacTBOPOB. PacKphIBaTh IpakTHYECKOE
3HadeHne ANeKTponm3a. OOBICHATH MPUHITHII
JeHCTBHS TraJbBaHWYECKOro syemeHTa. Habumro-
JaTh IEMOHCTPHPYEMBIC ONBITHl U ONMUCHIBATD HX
C TIOMOLIBIO POJTHOTO S3BIKA U SI3bIKA XUMHH. [le-
JaTh BBIBOJBI IO pPe3yJbTaTaM IEMOHCTpUpYe-
MBIX XUMHUYCCKHX OIIBITOB.

11

Bakneime knaccel He-
OpTraHN4YC€CKUX BCIICCTB

KnaccudunupoBaTh HeopraHWYecKHE BelECTBa
Mo pa3HbIM mpu3HakaMm. OTNHUCHIBATH TEHETHYE-
CKHE CBSI3U MEX]y U3YUCHHBIMHU KJIAaCCaMU HEOp-
TaHMYECKHUX BEIIECTB.

12

Peakmun noHHOTO 00-
MeEHa

XapakTepHu30BaTh YCJIOBHUS NMPOTEKAHUS peakIui
B pacTBOpax JJIEKTPOJIMTOB 10 KoHIA. Habto-
JaTh U OIMCHIBATH XUMHYECKHE OIBITHI C TIOMO-
IIBI0 POJHOTO S3bIKa M sI3bIKAa XUMHHU. JlenaTth
BBIBOJIBI IO PE3yJbTAaTaM IPOBEACHHBIX XHMUYeE-
ckux onbIToB. CoOmonarh NpaBmiia M HPUEMBI
6e3omacHOi paboThl C XMMHYECKHMH BEIECTBa-
MU 1 1a00paToOpHBIM 000PyI0BaHHEM.

13

PactBops1

OO000mars TMOHATHS «PacTBOPBI», «PACTBOPH-
MOCTB», «KOHIIGHTpAIUsl pacTBOpOBy». Omepupo-
BaTh KOJIMYECTBEHHBIMH XapaKTEPHUCTUKAMH CO-
JIepKaHUS PacTBOPEHHOTO BemecTBa. ONHUCHIBATH
HPOIECCH, IPOUCXOIAIMNE TPH PACTBOPCHUHU
BEIIECTB B Boje. Pemats pacdy€rHble 3amadm C
NPUMEHEHHEM  IOHATHH  «PacTBOPHUMOCTBY,
«KOHILIEHTpAIUsl pacTBOpoB». Vcmonmb3oBaTh ai-
TOPUTMBI IPU PELICHUH 334a4.

14

KomnnounHabie pacTBOpsI

XapakTepu3oBaTh  KOJUIOWIHBIE  PAacTBOPHL.
O000maTh MOHATHS «KOJUIOWAHBIA PacTBOP»,
«BOJIBY, «TEIbY, KTYMaH», «IMYJIBCUNY», «CYCIICH-
3HS», «KOATYISIU», «CeIUMEHTAIN», «CUHEpEe-
3uC». OOBACHATH OTIWYHE KOJUIOMIHBIX PACTBO-
poB OT HUCTUHHBIX. OOBSACHATH CYIIHOCTH MPO-
1IECCOB KOAryJsIuu U cuHepe3uca. MccnenoBath
CBOICTBa M3ydaeMbIX BemiecTB. Habnromate ne-
MOHCTPHUPYEMBIC M CaMOCTOSTEIILHO MPOBOIH-
MbI€ OMBITEL. HabaromaTs W OMKMCHIBATE XUMHYC-
CKHE PEaKIMA C MOMOINBI0 POJHOTO S3bIKA W
sI3pIKa XUMUH. JlenaTh BBIBOABI IO pe3yibTaTaM
MPOBEACHHBIX XUMUYECKUX OMbITOB. COoOM0aaTh
MpaBuia U MpUEMBI 0€30IIACHOM pabOTHI C XUMU-
YECKHMH BEIIECTBAMH H JTAOOPATOPHBEIM 000pY-
JIOBAaHUCM.

I'maponus coneit

XapakTepu3oBaTh THAPOIN3 Kak OOMEHHOE B3a-
UMoJIecTBHE BelecTB ¢ Boaou. [Ipencka3biBaTh
pEeaKkIuio cpeabpl BOIHBIX PACTBOPOB  COJICH.
Hab6monats JeMOHCTpUPYEMBIE B CAMOCTOSTENb-
HO TIPOBOJMMEBIE OMBITHI. HaOmromath W OMHUCHI-
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BaTh XUMHYECKHE PEAKLUH C IIOMOIIBIO POIHOTO
A3bIKA W s3bIKa XUMHH. [lenaTh BBIBOABI IO pe-
3yIbTaTaM IPOBEJCHHBIX XUMHYECKHUX OIIBITOB.
Cobnronats npaBmiia U npuéMel 0e30macHON pa-
0OTHl ¢ XMMHYECKHMHU BeIIeCTBaMH M Jabopa-
TOPHBIM 000PYIOBaHHEM.

KommiiekcHrie coeune-
HUA

OmnepupoBath MOHATUAMH «KOMILIEKCOOOpa3oBa-
TEJb», <UIMTAHI», «KOOPAMHALMOHHOE YHCIION,
«BHYTpPEHHSIS KOOpPJMHAIIMOHHAS cepay,
«BHEIIHsII KOOpAWHAIMOHHas cdepa». Kiaccu-
(¢UIMpoBaTh M Ha3bIBATh KOMIUICKCHBIE COEIH-
HeHusi. MccrenoBarh CBOMCTBAa M3y4aeMbIX Be-
mecTB. HaGmonate neMoHCTpHUpyeMble M caMo-
CTOSITEJIFHO TIPOBOJMMBIE ONbIThL. Habmromate u
OIMCBHIBATE XUMHYECKHE DPEaKUUH C ITIOMOLIBIO
POIHOTO SI3bIKA W A3BIKA XMMHU. JleNaTh BBIBOIbI
IO pe3ylbTaTaM MPOBEACHHBIX XUMHYECKHX
onbiToB. CoOnmtonate mHpaBmiia M NpUEMBI Oe3-
OINacHO# paboThl ¢ XMMHYECCKHMH BELIECTBAMU U
n1ab0paTOpHEIM 000PYJOBaHUEM.

O6o6maro1iee NOBTOpe-
Hue 110 Teme «OCHOBEI
XAMUH

CocrtaBiate oOoOmaromue cxeMbel. OcymiecTs-
JISITh TIO3HABATEIbHYIO Pe(IICKCHIO B OTHOIICHHH
CcOOCTBEHHBIX JOCTH)XCHUI B MPOIIECCe PEIIeHUs
yueOHBIX M MMO3HABATEIIBHBIX 3a/1a4.

KonTponbHas pabota No
1 mo Teme «OCHOBBI XU-
MU

OcyiiecTBIATh MO3HABATENBHYIO pediekcuio B
OTHOIIICHUU COOCTBEHHBIX IOCTIKEHMH B IIpO-
Iecce peleHus Y4eOHBIX M I103HaBaTEIbHBIX
3a/1a4.

18

19

20

21

22

23

OcHOBHbIE NIOHATHS
OpPraHuYecKoil XuMNu
(13 gacoB)

[Ipenmer u 3HaueHUE
OpPraHU4YeCKON XUMHUH

Pazmaare IpeaAMEThI U3YyUCHUA OpFaHH‘IeCKOfI n
HeOpI‘aHH‘IeCKOfI XHUMHH. CpaBHI/IBaTB OopraHu4e-
CKHMC U HCOPraHUYCCKUC COCANHCHUS. Ha6ro-
JAaTbh ICMOHCTPUPYCMBIC OIIBITHI U ONMCBIBATH UX
C IOMOMIBIO POJAHOTIO SI3bIKA U SA3bIKAa XUMUU.

Perenue 3agay Ha
ycTaHoBJIeHHE GopMyT
YIJIEBOAOPOIOB

OcymecTBIATh pacyéTsl 0 YCTaHOBJIECHHIO (op-
MYyJ YIJIEBOJOPOJIOB MO 3JIEMEHTHOMY COCTaBy M
MO aHaJM3y MPOIYKTOB cropaHus. Vcroiap30BaTh
ITOPUTMBI TIPY PEIISHUH 3a/ad.

[TpuurHbI MHOTOOOpA-
3Usl OPraHUYECKUX CO-
CAVMHEHUN

OOBACHUTH NMPUYMHBI MHOT000pa3usi OpraHude-
cKuX BeulecTB. HaOionaTh JEeMOHCTpHpYEMBbIE
OMBITHI U OIHUCHIBATH HUX C TIOMOIIBIO POTHOTO
A3BIKA U A3bIKA XUMHUH.

DNEKTPOHHOE CTPOCHUE
U XUMHUYECKHUE CBS3U
aToMa yriepoja

XapakTepHble OCOOCHHOCTH CTPOEHHSI aroMa
yriepona. OmnuceiBaTh HOpPMaJIBHOE M BO30YX-
JICHHOE COCTOSTHHE aToMa yriiepoja M OTpaXkaTh
nx rpadudecku. OneprupoBaTh MOHATHAMH «TH-
Opuauzanus opouTanei», «Sp>-rudpuauzanusy,
«Sp3-rubpuausanus», «Sp-rudpuauzanus». Onu-
ChIBaTh OCHOBHBIE THIIBI T'MOpUIM3ALMK aTOMa
yraepoaa. OOBACHAT, MEXaHU3MBI 00pa30BaHUS
6- U m-CBsS3el B MOJIEKyJlaX OpraHHYEeCKHX CO-
€JIUHEHUH.

CrpykTypHas Teopust
OPraHUYEeCKUX COEINHE-
HUN

@opMyTUpOBaTh OCHOBHBIE MOJOXEHUS CTPYK-
TypHOH TEOpHH OpraHuueckux BemecTB. [Ipen-
craBnaTh Bkiman ®. Kekyme, A.M. Byrtaeposa,
B.B. MapxkosnukoBa, JI. IlonuHra B pasBurue
opranuuecko xumuu. OnepupoBaTh NOHITUAMU
«BAJICHTHOCTBY» U «CTENEHb OKHCICHUSA», «XUMHU-
YeCKOe CTPOCHHE», «CTPYKTypHas (opmyiiay.
MonenupoBaTb MOJIEKYJIBI HEKOTOPBIX OpraHuye-
CKUX BEILECTB.

CTpyKTypHas u3omMepus

OnepupoBaTh MOHITUAMHU «HU30MEPY», «U30MeE-
pusi». OnuceIBaTh NPOCTPAHCTBEHHYIO CTPYKTYPY
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M3ydaeMbIX BemecTB. OTpaxarb COCTaB U CTpoOe-
HHE OpPraHWUYECKHX COCIMHEHHH C ITOMOIIBIO
CTPYKTYPHBIX (hopMyJs. XapaKTepH30BaTh BUJBI
H30MEpPHUH.

24 HpOCTpaHCTBeHHa;I OnepupoBath TOHATHAMH «H30MEpPY», «U30MeE-
H30MepHs pus». ONUCHIBAaTh IPOCTPAHCTBEHHYIO CTPYKTYPY
M3ydaeMbIX BemecTB. OTpaxaTb COCTaB U CTpoOe-
HHE OPTaHWYECKHX COCIAWHEHUIH C ITOMOIIBIO
CTPYKTYPHBIX (opmys. XapaKTepu30BaTh BHIBI
H30MEpUH.
25 :—)HeKTpOHHBIe 3(1)(1)61([51 OnepupoBath MOHATUSMH «UHAYKTHBHBIA (-
B MOJICKYJIaX OpraHHde- (dexT», «Me3oMepHBI 3 dexT». XapakTepuso-
o BaThb OCOOEGHHOCTH MHAYKTHBHOTO M ME30MEpPHO-
CKHUX COCIUHCHUUN
ro 3¢exToB.
26 OCHOBHBIC KJIaCChI Op- K.]'IaCCI/I(l)I/ILII/IpOBaTL OpPraHn4eCKUuc COCIANHCHUA
FAHUYECKUX COEIUHE- 110 CTPOSHUIO YIJIEPOJHON LENH U TUILY yTIepoa-
5T yriaeponHoi cBs3u. KimaccupummpoBaTh Tpom3-
HHUH. 1 OMOJIOTHHCCKHC BOJHBIC YTJICBOJOPOIOB MO (PYHKIHNOHATEHBIM
pAAbI rpynnaM. O6061AaTh 3HaHUS U AeJIaTh BBIBOJBI O
3aKOHOMEPHOCTSX HM3MCHEHUI CBOICTB BEIICCTB
B TOMOJIOTHYECKHX PsIax.
27 Howmenkiarypa opranu- | HaseiBate oprammdeckue CoeMHEHHs B COOTBET-
YECKUX COeIMHEHHUI cTBuM ¢ mnpaBwiamu HomeHKnatypel |IUPAC wu
pauuoHanbHOM HOMEHKIATypbl. Haxoaute cuHo-
HUMBI TPHUBHAIBHBIX Ha3BaHUW OPTraHHYCCKUX
COEIMHEHUM.
28 Oco0eHHOCTH U KJIac- JleMOHCTpUpOBaTh MOHUMAHUE OCOOEHHOCTU
cudUKaIys opraHude- NPOTEKaHUs] OPraHWYECKHX peakuuil B cpaBHe-
o HUM C HEOPraHMYEeCKUMH. 3alMChIBaTh ypaBHe-
CKHUX PCaKIMHU o
HUSl OPTaHUYECKUX PEaKINi CII0cOO0aMu, TPUHS-
TBIMH B opranmdeckoil xumun. Kmaccuduimpo-
BaTh PEAKIIHU 110 CTPYKTYpPHOMY INpu3HaKy. Orme-
pUpOBaTh TOHATHUSMH «CBOOONHBIA paIuKai»,
«HYKICOPHI», «3NMeKTpodmm». OOBICHATH IPO-
TeKaHNE XUMHUYCCKUX PEaKIHi MEXIy OpraHmye-
CKUMH BEIECTBAMH, HCIONB3Ys 3HAHUA 00 HX
MexaHu3Max. IIporHo3MpoBaTh BO3MOXKHOCTH
NPOTEKAHUs] XMMHYECKHX peakluii Ha OCHOBE
3HaHU 00 IEKTPOHHOM CTPOEHHH BEIIECTB.
29 OKUCIUTENBHO- OOBSICHATD, YTO HA3BIBAIOT OKUCICHHEM M BOC-
BOCCTAHOBHTEIIbHBIE pe- | CTAHOBICHHEM B opranndeckoil xumun. CocTas-
. JATH YpaBHEHUS OKUCIUTEIHFHO-BOCCTAHOBUTEIB-
AKIIMU B OPraHNYCCKON .o
HBIX OPTaHUYECKUX PEaKIHil ¢ TOMOIIBI0 METOIa
XUMHN 51EKTPOHHOrO OaaHca.
30 O6ob6mraroree moprope- | Cocrapmsrs o0oOmratonie cxembl. OCyIIEeCTB-
Hie o Teme «OCHOBHEIe | “UITh HO3HABATEIbHYIO PE(ICKCHIO B OTHOIICHHH
o COOCTBEHHBIX JOCTH)KEHHH B IPOLIECCE PELICHHS
IMOHATHA OPTraHNYCCKOU
YYeOHBIX U [MO3HABATEIIBHBIX 3a/1a4.
XUMUN»
31 Yri1eBo10poabI Ankansl. CTpoeHue, Ha3biBaTh ankaHbl MO0 MEXIYHApPOJHOW HOMEH-
HOMEHKIIATYDa, H30Me- knarype. OOBSCHATH 3JEKTPOHHOE CTPOCHHUE
(26 wacos) pust, (PH3MIECKHE CBOH- MOJIEKYJI M3YYeHHBIX BemiecTB. O000maTh 3Ha-
> HUS U JETaTh BHIBOJBI O 3aKOHOMEPHOCTSX U3Me-
CTBa HEHHWI CBOWCTB B TOMOJIOTHYECKOM psIy aiKa-
HOB. MopaenupoBaTb MOJIEKYJIBl H3yYEHHBIX
KJIaccoB BemecTB. HaOmomaTe AeMOHCTpUpye-
MBI€ OITBITHI M OIMCBHIBATh UX C MOMOIIBIO POJHO-
0 S3bIKA U SI3bIKA XMMHH.
32 XuMHUecKue CBOMCTBa XapakTepu3oBaTh  BaXXHEWIINE  XUMHUYECKHE

aJIKaHOB

cBoicTBa ankaHoB. IIporaHo3mpoBarh CBOWMCTBa
M3yJaeMBIX BEIIECTB Ha OCHOBE TEOPUH XMMHYE-
CKOI'O CTpOE€HMs opraHndeckux BemecTB. HMccie-
JIOBaTh CBOMCTBAa M3y4yaeMbIX BellecTB. [IporHo-
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33

3UpOBaTh CBOMCTBA HEU3YYECHHBIX BELIECTB IO
AQHAJIOTHH C W3YYCHHBIMHM BEIIECTBAMH TOTO K€
roMoJioruueckoro psga. HabmronaTs qeMoHCTpH-
pyeMBle OIBITHI M OIUCHIBATHh MX C ITOMOIIBIO
POIHOTO SI3BIKA M SA3BIKA XUMUH.

34

ITony4yenue u npumeHe-
HUE aJIKaHOB

XapakTepu3oBaTh INPOMBIIUICHHBIE M Jiabopa-
TOpHBIE CHOCOOBI TONydeHHs ankaHoB. Corro-
CTaBIISITh XUMHYECKHE CBOMCTBA aJIKaHOB ¢ 00Ja-
CTSIMHU ITPUMEHEHHSI.

35

Huknoankadsl

Ha3piBaTh NUKJIOQNKAaHBI 10 MEXKITYHAPOIHOM
HOMCHKJIAType. XapaKTepPH30BaTh BAXKHCUIIIHE
XMMHAYECKHE CBOWMCTBA LMKIOanKaHoB. (000-
aTh 3HAHUS W JEJIaTh BBIBOJBI O 3aKOHOMEPHO-
CTSIX HU3MEHEHHUH CBOHCTB B TIOMOJIOTHMYECKOM
pAny uuKiIoankaHoB. [IporHO3upoBaTh CBOWCTBA
M3y4aeMbIX BEIECTB HA OCHOBE TEOPHU XHUMHUYE-
CKOTO CTPOCHHUSI OpraHMyYecKux BemiecTB. [Ipo-
THO3MPOBATh CBOMCTBA HEU3YUYCHHBIX BEIIECTB 10
AHAJIOTHH C W3YYCHHBIMH BEIICCTBAMH TOTO e
TOMOJIOTHYECKOTO psijja. XapaKkTepu30BaTh MPO-
MBIILICHHbBIE U JJADOpATOpHBIE CIOCOOBI MOyUe-
HUA IUKIIOAJIKAHOB. COHOCTaBHHTL XUMHUYCCKHUC
CBOWCTBA IMKIIOAJKAHOB C 00JAaCTAMHU HPUMCHE-
HUSL.

36

Aunkensl. CTpoeHue,
HOMEHKJIATypa, U30Me-
pusi, pu3ndecKue cBOu-
CTBa

HaspiBaTh ankeHbl M0 MEXAYHApOAHOW HOMEH-
kiaatype. OOBACHATH 3JEKTPOHHOE CTPOCHHE
MOJIEKYJ1 M3y4YeHHBIX BemecTB. O0600mars 3Ha-
HUS U JeTaTh BRIBOJIBI O 3aKOHOMEPHOCTSIX M3Me-
HEHHWI CBOWCTB B TOMOJIOTHYECKOM pSOy aiKe-
HOB. MoaenupoBaTb MOJICKYIBl H3yYeHHBIX
KJIACCOB BEIIECTB.

37

[TpakTnueckas pabora
No 1. «M3roToBieHue
MOJIETIEH MOJIEKYJT Opra-
HUYECKHUX BEIIECTBY

MO,I[GJ'II/IpOBaTB MOJICKYJIbI H3Y4YCHHBIX KJIACCOB
BCIICCTB. BLIHeJ'I?ITL 0COOEHHOCTH CTPOCHUA MO-
JICKYJI U3YYCHHBIX KJIACCOB BCIICCTB.

38

XUMHYECKUE CBOMCTBA
AITKEHOB

XapakTepu3oBaTh ~ BaKHEHIIME  XUMHUYECKHE
cBoiicTBa ankeHoB. [IporHo3upoBaTh CBOWCTBa
HM3yYaeMbIX BELIECTB Ha OCHOBE TEOPUU XUMHUUE-
CKOI'O CTpOE€HMs opraHnyeckux pemecTB. HMccie-
JIOBaTh CBOMCTBA M3y4yaeMbIX BellecTB. [IporHo-
3UpOBaTh CBOWMCTBA HEWU3YYECHHBIX BEIIECTB IO
AQHAJIOTHH C W3YYEHHBIMH BEIIECTBAMU TOTO KE
TOMOJIOTHUECKOTO psija. HabmomaTe W ONUCHI-
BaTh JJIEMOHCTPHUPYEMBIE OIIBITHI.

39

XUMHYECKHE CBOMCTBA
AJIKEHOB

XapakTepu3oBaTh  BaKHEMIIME  XUMHUYECKHE
cBoiicTBa ankeHoB. [IporHo3upoBaTh CBOHCTBa
HU3y4aeMbIX BELIECTB Ha OCHOBE TEOPUU XUMUUE-
CKOI'O CTpOE€HMs OopraHnyeckux BemecTB. HMccie-
JIOBaTh CBOMCTBAa M3y4yaeMbIX BellecTB. IIporHo-
3UpOBaTh CBOMCTBA HEU3YYECHHBIX BELIECTB IO
AQHAJIOTMU C M3YYEHHBIMHM BEIIECTBAMU TOTO K€
TOMOJIOTHUECKOTO psiga. HalOmomaTe W ONHUCHI-
BaTh JIEMOHCTPHUPYEMBIE OIIBITHI.

40

HOJ'Iy‘-IeHI/IC " NpUMCHC-
HUEC AJIKCHOB

XapakTepu3oBaTh MPOMBIIIJICHHBIE M Jabopa-
TOpHBIE CHOCOOBI TONTydeHus: ankeHoB. Coro-
CTaBJIATh XUMHYECKNE CBOICTBA alIkeHOB C 00Ja-
CTSIMH IPUMEHEHHUSI.

[TpakTuyeckas pabora
No 2. «Ilonyyenue 3tu-
JIeHa U U3Y4YEHUE €T0
CBOMCTB»

IIpoBOaUTh XUMHUYECKUN HKCIEPUMEHT 110 IOJTY-
4yeHHuIo »TwieHa. Habmonate u onucsBaTh caMo-
CTOATEIbHO IIPOBOJKMBIE OIBITHI C IOMOLIBIO
poaHoro s3bpika M s3blka xumud. CoOmonarth
IpaBuJia ¥ NpuéMbl 0e30MacHoi paboThl ¢ XUMH-
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YECKMMH BEIIECTBAMH M J1AOOPATOPHBIM 000pY-
JIOBaHUEM.

42

AJKaaeHsl

HasbiBaTh ankagueHsl 10 MEXIyHapOAHOH HO-
MeHKnatype. OOBSICHATH 3JEKTPOHHOE CTPOCHHE
MOJIEKyJT M3Y4YeHHBIX BemecTB. Kiaccudummpo-
BaTh JWCHOBBIC YTIIIEBOAOPOMABI. XapaKTephu3o-
BaTh BOXKHEHIITNE XUMHUICCKHEC CBOMCTBA alKaIu-
eHoB. IIporHo3upoBaTh CBONCTBA M3y4aeMbIX
BEILECTB HA OCHOBE TEOPUH XUMHUYECKOIO CTpOe-
HUS OPraHUYECKUX BEUIECTB. XapaKTepHU30BaTh
MPOMBIIICHHBIC CHOCOOBI TIOJNYUCHUs aJKaaue-
HOB.

43

[Tonumepuzanus. Kay-
gyyk. Pe3nna

XapakTepu3oBaTh IpPOMBIIUICHHBIE W Jadopa-
TOpHBIE CIIOCOOBI MONydYeHus: KayuykoB. Como-
CTaBJIATh XUMHYECKHE CBOICTBA aJKaJUCHOB C
001acTIMH TPUMEHECHHUSL.

44

Ankunsl. CTpoeHue,
HOMEHKJIaTypa, H30Me-
pusi, pu3ndecKue cBou-
CTBa

Ha3bIBaTh anKkWHBI MO MEXTyHapOIHON HOMEH-
knarype. OOBSICHATH 3JIEKTPOHHOE CTPOCHHE
MOJIEKYJI M3YYeHHBIX BemecTB. O0o0mars 3Ha-
HUSI M JIENIaTh BBIBOJBI O 3aKOHOMEPHOCTSAX M3Me-
HEHHI CBOICTB B TOMOJOTHYECKOM DSy AJIKU-
HOB. MogenupoBate MOJEKYJIBl H3yYEHHBIX
KJ1aCCOB BEIIECTB.

45

XHUMHUYECKHE CBOMCTBA
AJIKUHOB

XapaxkTepu3oBaTh  BaXKHEWIINE  XUMHUYECKHE
CBOMCTBa @IKMHOB. IIporHo3upoBaTb CBONCTBA
U3y4aeMbIX BELIECTB Ha OCHOBE TECOPUM XUMUYE-
CKOIrO CTpPOEHUsl OpraHudeckux semwecTs. IIpo-
THO3MPOBAaTh CBOMCTBA HEU3YUYCHHBIX BEILECTB 110
AHAJIOTUM C HM3YYECHHBIMHU BEIIECTBAMH TOTO K€
TOMOJIOTHYECKOTO psina. HaOmomaTe ¥ ommCHI-
BaTh IEMOHCTPUPYEMBIE OIBITHI.

46

ITony4yenue u npumeHe-
HUE aJIKUHOB

XapakTepH3oBaTh IPOMBIIUICHHBIE W Jadopa-
TOPHBIE CIIOCOOBI TodydeHHs aikuHoB. Como-
CTaBJIATh XUMHYECKHE CBOMCTBA aJIKMHOB ¢ 00JIa-
CTSMH NTPUMEHEHHS.

47

Pemenne 3amad 1 BBI-
MOJIHEHHE YIPaXKHEHUI
10 TeMaM «AJIKaHBI»,
«ANKEHBI», «ATKUHBI

Hcnonp30BaTe anropuTMbl NpU PEIICHUM 3a7ad.
CocTaBisTh ypaBHEHHA MO 3aJaHHBIM CXEMaM
IIPEBPALCHUM.

48

Apomarudeckue yrie-
Bopopoasl. CTpoeHue
OEH30JILHOTO KOJIbIIA,
HOMEHKJIaTypa, U30Me-
pusi, pu3nYecKue cBOn-
CTBa

Ha3piBaTh apeHbl 1O TPHUBHAJBHON W MEXIyHa-
poxHOit HoMeHKIaType. OOBACHATE JIEKTPOHHOE
CTpOEHHE MOJIEKYJ M3y4eHHbIX BeuiecTB. O000-
maTh 3HaHWA U €JIaTh BBIBOAbI O 3aKOHOMEPHO-
CTAX HW3MEHEHUW CBOMCTB B TOMOJIOTHYECKOM
psily apeHOB.

49

XUMHUYECKHE CBOUCTBA
0O€H30J1a ¥ €ro rOMOJIO-
TOB

XapakTepu3oBaTb ~ BaXKHEHIIME  XUMHUYECKHE
cBoiictBa apeHoB. [IporHosupoBaTh CBOHCTBa
M3y9aeMbIX BEIIECTB HA OCHOBE TEOPUU XUMHUYIE-
CKOTO CTPOEHHUSI OpraHWYeCKuX BemecTB. IIpo-
THO3MPOBATh CBOMCTBA HEN3YUCHHBIX BEIIIECTB IO
AQHAJIOTMH C W3YYEHHBIMH BEIIECTBAMU TOTO IKE
TOMOJIOTHUECKOTO psiga. HalOmomaTe W ONHUCHI-
BaTh JJIEMOHCTPHUPYEMBIE OIIBITHI.

50

[Tony4yenue u npumeHe-
HUE apeHOB

XapakTepu3oBaTh MPOMBIIIJICHHBIE U Jabopa-
TOpHBIE CIIOCOOBI TosrydeHus: apeHoB. Comnocras-
JSITh XMMHYECKHE CBOMCTBA apeHOB ¢ 00IacTIMHU
npuMeHeHus. HabmonaTh M onuchBaTh JEMOH-
CTPUPYEMBIE OIBITHI.

[IpupoaHbie ICTOYHUKH
yrieBofgopoaos. Ilep-

XapaKTemeBaTb OCHOBHbBIC HaIIpaBJCHUSA UC-
IIOJIb30OBAHHUA U HCpepaGOTKI/I He(l)TI/I, OpUpoOAHOTO
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52

53

54

55

56

BHUYHAas repepadboTka
YIJI€BOAOPOAHOTO ChIPhS

ra3a U1 KaMCHHOI'O YyTJIs.

[TpupoaHbIe HCTOYHUKHI
yriieBoaopoaos. [lep-
BUYHas nepepadoTka
YIJI€BOJIOPOAHOIO ChIPhS

XapaKTepI/I?)OBaTI) OCHOBHBLIC HAaIIpaBJCHUA MUC-
IIOJIb30BAHHU U nepepa60TKI/I He(l)TI/I, IMpUpPOAHOTO
ra3za 1 KaME€HHOTO YTJIA.

I'my6okas nepepaboTka
HedTu. Kpexusr, pu-
dbopMuHT

OnepupoBaTh MNOHATHAMH «KPEKHUHI», «IIHPO-
am3», «pUGopMHUHT». OOBXSICHATH OTIMYHS TEp-
MHUYECKOTO KPEeKHHra OT KaTaJMTUYecKoro. Xa-
PaKTepHU30BaTh OCHOBHBIC HAINPaBICHUS TIIy0O-
KOH mepepaboTKu HePTH.

I'emeTnyeckas CBA3b
MEXy pa3InuyHbIMU
KJIacCaMU YIJIEBOJAOPO-
JIOB

OnwuceBaTh TEHETHYECKHE CBA3H MEXKAY H3yUCH-
HbIMM KJIaCCaMU OPraHMYECKUX COCOUHEHMM.
CocTaBiiATh ypaBHEHHS pEaKIUi, WIDIIOCTPHPY-
IOIUX TEHETUUYECKYIO CBS3b MEXKIY PA3IMYHBIMU
yraeBopopogamu. CocTaBlsITh YpaBHEHHS peak-
UM{A MO 3aJJaHHOM CcXeMe NIpeBpalleHuil, coaep-
JKalel HeM3BECTHBIE U YCIOBUS PEaKLU.

["ajoreHonpou3BOIHBIE
YIJI€BOAOPOAOB

Ha3piBaTh rajoreHONpoOU3BOJIHBIE YTJIEBOJOPO-
JIOB TI0O MEXIyHApOJIHOW HOMeHKiaType. OObsic-
HATh DJIEKTPOHHOE CTPOCHHE MOJIEKYJ H3y4YeH-
HBIX BemiecTB. O000IIAaTh 3HAHUA U J€JIaTh BEI-
BOJBI O 3aKOHOMEPHOCTSIX M3MCHEHHUI CBOICTB B
TOMOJIOTHYECKOM PSIYy TalOTeHONPOM3BOIHBIX
VIJIEBOAOPOAOB. XapaKTepH30BaTh BaXKHEHIIIHE
XAUMHYECKHE CBOICTBAa TallOTCHOMPOM3BOIHBIX
yIIIeBoAopoaoB. [IporHO3upoBaTh CBOMCTBA U3Y-
YaeMBIX BEIIECTB HA OCHOBE TECOPHH XUMHUYECKO-
T0 CTPOCHHUsI OpraHuueckux BeriecTB. Comocras-
JISITh XUMHYECKHE CBOWCTBA TaJIOT€HOMPOU3BO/I-
HBIX YTJIEBOJIOPOJIOB C 00JACTSIMU PUMEHEHMSI.

O6o06maroriee TOBTOpe-
HHUE M0 TeMe «YTJIEBO-
JIOPOJIBI»

CuctemMaTu3upoBatb U 0000IIATh IOTy4YEHHBIE
3HaHMsI O CTPOCHUM, CBOMCTBaxX, MOJYYEHHU U
OpUMEHeHHH  yraeBojoponoB.  CocTaBisaTh
oboOmatomnme cxembl. ONUCHIBaTh TEHETHYECKHE
CBSI3M MEX]y M3yYEHHBIMH KJIAaCCAaMH OpraHhYe-
CKHX COCTMHEHHH.

KonTponbhas padora Ne
2 1o TeMe «YTJIEBOJIO-
pOIBD)

OcymecTBIATh MO3HABAaTENBHYIO pediekcuio B
OTHOIIEHUN COOCTBEHHBIX JOCTHXXEHHH B IIPO-
lecce peIeHHs y4eOHBIX M IT03HABATEIbHBIX
3a1ad.

S7

58

Kucnoponconep:kammue
OpraHuvecKmne coemau-
HCHUSA

(18 wacoB)

Cnuptsl

HasbIBaTh crupThl 10 MEXIyHapOJHOH HOMEH-
kaatype. OOBSACHATH 3JEKTPOHHOE CTPOCHHE
MOJIEKyZT M3Y4eHHBIX BemiecTB. O0o0Omars 3Ha-
HUA U A€IaTh BBIBOABI O 3aKOHOMEPHOCTAX U3ME-
HEHHM CBOWCTB B TOMOJIOTUYECKOM PSAYy CIHp-
TOB. XapaKTepu30BaTh NPOMBIIUICHHBIE U J1abo-
paTtopHbIe CIIOCOOBI TOJYYEHHS CIUPTOB M HX
NIpUMEHEeHNe. XapakTepHu3oBaTh (QU3NOIOTHYe-
CKOE JIeHCTBHE METAHOJa U ATAHOJIA HA OPTaHU3M
YeJIOBeKa.

XUMHUYECKHE CBOUCTBA
CIIUPTOB

XapakTepu3oBaTb ~ BaXKHEHMIIME  XUMHUYECKHE
CBOWCTBAa CIHPTOB U MPOCThIX 3¢dupos. [IporHo-
3UpOBaTh CBOMCTBAa M3y4YaeMbIX BEIIECTB Ha OC-
HOBE TEOPUU XHMHUYECKOTO CTPOEHHUSI OpraHuye-
CKHUX BelecTB. IIporHo3upoBarh CBOMICTBa He-
I/IByIIeHHBIX BCIIICCTB I10 AaHAJIOTHUH C I/I3y‘-IeHHBIMI/I
BEIIECTBAMH TOTO K€ TOMOJIOTHYECKOTO psjaa.
ConocTaBisATh XUMUYECKHE CBOWCTBA CITMPTOB C
obnmactamu TpuMeHeHue. HabmomaTh JeMOH-
CTPUPYEMbIE ¥ CaMOCTOSATEIHHO MPOBOAMMEIE
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59

onbIThl. HabmronaTh M ONMCHIBaTH XMMUYECKHE
peaKuuy C IIOMOLIBIO POAHOIO S3bIKA M S3bIKA
xumun. CoOiromaTe mMpaBWia W HPUEMBI Oe€3-
OIIacCHOH paboThI ¢ XMMHYECKHMH BELIECTBAMU U
1a00paTOpHEIM 000PYJOBaHUEM.

60

XUMHYECKUE CBOUCTBA
CIIUPTOB

XapakTepu3oBaTh ~ BaKHEHMIIME  XUMHUYECKHE
CBOWCTBA CIHMPTOB U MPOCTHIX 3¢upoB. [IporHo-
3UpOBaTh CBOMCTBA M3y4aeMBIX BEIECTB Ha OC-
HOBE TEOPUU XMMMYECKOIO CTPOCHMS OpraHuye-
ckux BemecTB. IIporHo3upoBarh cBoiicTBa He-
H3YYEHHBIX BEIIECTB 10 aHAJIOTHH C U3yUYCHHBIMU
BEIIECTBAMH TOTO K€ T'OMOJIOTHYECKOTO psia.
ConocTaBnsaTh XUMHUECKUE CBOWCTBA CIIUPTOB C
obnactssMu npuMmeHeHune. HaOmronmate jeMoH-
CTpUpPYEMbIE M CAMOCTOSATEIHHO MPOBOAUMBIC
ombIThl. HabmromaTe M ONMCHIBATE XMMUYECKHE
pEaKkmMyM C MOMOUIBIO POJHOTO SI3bIKA M SI3BIKA
xumun. CoOmonare mpaBwia W IpuéMbsl 0e3-
OTIaCHOW pabOTHI ¢ XUMHYECKUMH BEIIECTBAMU H
n1ab0paTOpHEIM 000PYJOBaHUEM.

61

[TpakTuyeckas pabora
Ne 3. «llonyuenue
OpomdTaHa

[IpoBOANUTh XUMHUYECKHI IKCIIEPUMEHT IO MOy~
yeHU0 OpomdTaHa. HabmiomaTh M OMUCHIBATH
CaMOCTOSITENIbHO TPOBOJMMBIE OIBITHl C TIOMO-
B0 POJIHOTO s3bIKA U s3blKa Xumuu. CoOmro-
JaTh MpaBuia U NpUEMBI Oe30macHOl paboThl C
XMMHUYECKHMMHU BELIECTBAMU M J1a0OPATOPHBIM
000pyJIOBaHUEM.

62

MHOroaToMHsbI€ CIIMPTHI

Ha3zpiBaTh MHOTOAQTOMHBIC CIIAPTHI IT0 TPHBHAJD-
HOW W MEXAyHapogHOH HoMeHKiarype. OObsic-
HATH DJICKTPOHHOE CTPOCHHE MOJIEKYN MU3ydYeH-
HBIX BEIIECTB. XapaKTepHU30BaTh Ba)KHCHIIIHE
XIMHYECKHE CBOWCTBA MHOT'OATOMHBIX CITHPTOB.
[IporHo3upoBaTh CBOWCTBA M3yYaeMBIX BEIICCTB
Ha OCHOBE TEOPHH XUMHUYECKOT'O CTPOSHUS opra-
Huueckux BemecTB. COMOCTaBIATh XUMUYECKUE
CBOICTBA MHOTOATOMHBIX CHUPTOB C OOJACTAMU
npumeHenue. Habmoaate caMOCTOSATENBHO MPO-
BOJIMMbIE ONBITEI. HalmromaTh U ONUCHIBATL XU-
MUYECKHE PEaKIUU C TOMOIIBIO POJAHOTO S3bIKA U
sI3pIKa XUMUH. VIeHTU(UIHPOBATE MHOTOATOM-
HBIC CIIHPTHI C TOMOIIbIO KadeCTBEHHBIX peak-
uii. CoOmonaTs npaBmia U IPUEMBI 0€30TIaCHOM
paboTHl ¢ XMMUYECKAMH BeIIeCTBAMH H Jlabopa-
TOPHBIM 000PYIOBAHHEM.

denosnl

HazpiBate (heHONBI IO MEXITYHAPOTHONH HOMEH-
knarype. OOBACHATH DIEKTPOHHOE CTPOEHHE
MOJIEKYJT H3y4eHHBIX BemlecTB. OnpeaensiTs BIH-
STHHE Ha PEAKIIMOHHYIO CIOCOOHOCTH (peHoa P-T-
CONpPsDKEHMsI. XapaKTepU30BaTh Ba)KHEHIINE XH-
MHYECKHE CBOHMCTBa (heHONoB. [IporHO3MpOBATH
CBOMCTBA N3y4a€MbBIX BEHICCTB HA OCHOBE TCOPUU
XUMHYECKOTO CTPOCHHUSI OPTaHUYECKUX BEIECTB.
ConocTaBnsaTh XMMUIECKHE CBOWCTBA (DEHOJIOB C
obOmactsamu npuMeHeHue. MccnenoBats cBoiicTBa
M3ydaeMbIX BemlecTB. HaOmromaTe caMocTos-
TEJILHO MPOBOJUMBIC OIBITEL. Habmroxats u onu-
CBIBaTh XUMHYECCKUE PEAKIMU C IMOMOIIBI0 POJ-
HOT'O sA3bIKA U A3bIKA XUMHH. I/I}leHTI/I(i)I/IHI/IpOBaTB
(eHONBI C TOMOMIBIO KAYeCTBEHHBIX PEaKIHil.
CoOmoiaTh MpaBwiIa U TMPUEMBI O€30MacHOM pa-
00THl ¢ XMMHWYECKMMHU BeIIeCTBaMH M Jabopa-
TOpHBIM o0OopynoBanueM. CoOmrofaTh IMpaBHIIA
9KOJIOTHYECKOW 0e30MacHOCTH mpu pabote ¢ de-
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HOJICOACPIKAIIMMU MaTCpUaJIaMu.

64

Penrenue 3amad v BbI-
IIOJIHCHUE YIIPAKHEHUI
o Teme «CrupThl U de-
HOJIBD»

BbISBISTE B3aMMHOE BJIMSHHE aTOMOB B MOJICKY-
JaX OpPraHWYECKHX COCIWHEHHH Ha IpHMepe
CpaBHEHHs CBOWCTB OeH30xa, (peHoma, amudaru-
YeCcKOro crupra. Vcroiap30BaTh adropuTMBl IPH
perrenny 3amad. CoCTaBiATh YpaBHEHHUS IO 3a-
JAHHBIM CXEMaM IpeBpanieHHH.

65

KapOonunbHbIE coeu-
HEHHSI: HOMEHKJIATypa,
U30MEPHSI, PEAKITUN
MPUCOCTUHCHUS

HaspiBaTh KapOOHWIBHEIE COSMHEHUS 110 TPHBU-
AIBHOW W MEXIyHapoIHOW HoMeHKmatype. O0b-
SICHATH DJISKTPOHHOE CTPOGHHUE MOJIEKYN H3Y-
4yeHHBIX BemecTB. O0O00MmATh 3HAHUS U JEJaTh
BBIBOJIBI O 3aKOHOMEPHOCTSIX U3MEHEHUI CBOMCTB
B TOMOJIOTHYECKOM DSy albJETHI0B M KETOHOB.
XapakTepu3oBaTh ~ BaXHEHIIHE  XUMHYECKUE
CBOMCTBa KapOOHWIBHBIX coenuHeHnH. CpaBHU-
BaTh PEAKIHUOHHYIO CIIOCOOHOCTH AJBACTHIOB H
KETOHOB B PEAKIMAX PUCOCTHHCHUSL.

66

XHUMHYECKHE CBOMCTBA U
METO/IbI OITYYEHUS
KapOOHUIIBHBIX COC/IH-
HEHUM

XapakTepu3oBaTh ~ BaKHEHIIHE  XUMHYCCKHE
CBOWCTBa KapOOHWIBHBIX coeianHeHHd. [IporHo-
3UPOBATh CBOMCTBAa M3YyYacMBIX BEIIECTB Ha OC-
HOBE TCOPUH XMUMHYCCKOTO CTPOCHHS OpraHHYe-
ckux BemlecTB. lMccrnenoBarh cBOMCTBa H3yuae-
MBIX BemiecTB. CONOCTaBIAThE XUMHUYECKHE CBOM-
CTBa KapOOHIIBHBIX COCIUHCHUH C 00JacTIMHU
npuMmeHenue. HaOmonarh neMOHCTpUpYEMBIE H
CaMOCTOSITEJILHO MPOBOAUMEBIE OMBITHL. Habito-
JaTh U ONMCHIBATh XMMHYECKHE PEaKIUH C I0-
MOIIIBIO POTHOTO S3BIKA W S3BIKA XUMHH. MmeH-
TUQUIHPOBATh aNBICTUARl C TOMOIIBIO Kade-
CTBCHHBIX peaknuid. CoOmoqaTh npaBmia U MpH-
&MBI O6e30macHO PadOTHl C XUMHYSCKUMHE BeIe-
CTBaMH U 1a0OpaTOPHEIM 000pYJOBAHUEM.

67

[TpakTnueckas pabora
Ne 4. «Ilony4enue ane-
TOHA»

[IpoBOIUTP XUMHUYECKHH SKCIIEPUMEHT IO ITOJTY-
YeHHIO aneToHa. HabmromaTe W ONHMCHIBATE CaMo-
CTOSITETIbHO TPOBOJUMBIE OMBITHI C MOMOUIBIO
poaHOTO si3bIKa M si3bika xumud. CoOmroaaTh
npaBuiia ¥ MpUEMBI 0€30macHOi paboThl ¢ XUMHU-
YECKMMH BEIIECTBAMH M JIA0OPATOPHBIM 000pY-
JIOBaHUEM.

68

KapOoHOBBIE KUCIIOTHI

HasbiBaTh KapOOHOBBIE KHCIIOTHI MO TPHBHAIIb-
HOH M MeXIyHapoaHOH HomeHkmatype. OObsc-
HSTH DJICKTPOHHOE CTPOEHHE MOJIEKYJ M3y4eH-
HBIX BemecTB. O000ImATh 3HAHMS M JIENaTh BBI-
BOJIBI O 3aKOHOMEPHOCTSAX W3MEHEHHH CBOMCTB B
TOMOJIOTHYECKOM PsITy KapOOHOBBIX KHCJIOT. Xa-
paKkTepHU30BaTh Ba)KHEHIIME XHUMHUYECKHE CBOM-
cTBa KapOOHOBBIX KHUCIOT. OOBICHATH W3MEHE-
HUE CWJIbI KapOOHOBBIX KHCIOT TPH BBEICHUU
JIOHOPHBIX U aKLENTOpHBIX 3amectureneil. IIpo-
THO3MPOBaTh CBOMCTBA M3y4aeMbIX BEIECTB Ha
OCHOBE TEOPUH XUMHYECKOTO CTPOCHHs OpraHu-
yeckux BelecTB. MccienoBaTh cBoicTBa M3yda-
emMbIx BemecTtB. CoNocTaBIIsITh XUMHUYECKHUE
CBOMCTBAa KapOOHOBBIX KHCIOT C OOJIACTAMH
npuMeHeHus. HabmonaTs 1 onmuchIBaTh CaMoCTo-
SITEJIFHO TIPOBOJMMBIE XMMHYECKHE PEaKIHu C
TIOMOIIBIO POJHOTO SI3bIKA M si3bIka XuUMHuH. Co-
OmroiaTh NpaBuia U MPUEMBI Oe301acHON paboThI
C XMMHYECKHMH BEIECTBAMH M JIa0OPaTOPHBIM
000pyI0BaHUEM.

[TpakTuyeckas pabora
No 5. «Ilonyuyenue yk-

IIpoBOANTE XMMUYECKUM SKCIIEPUMEHT IO TOIY-
YEHUI0 YKCYCHOW KHCJOTBI M HW3Y4YEHHIO €&
cBoiicTB. Habmogath W ONMMCHIBATH CaMOCTOSI-
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70

71

72

73

74

CYCHOM KHMCJIOTBI U U3Y-
YeHue €€ CBOMCTBY

TEJILHO MPOBOANMBIE OIBITHI C IIOMOIIBIO POJIHO-
TO A3bIKa U s3bIKa XuMun. CoOmoaaTs mpaBuia U
mpuéMbl  Oe30macHO pabOTBl ¢ XUMHYECKUMH
BEIECTBAMH 1 JIAOOPATOPHBIM 000PYAOBaHHIEM.

@yHKIMOHAIBbHBIE ITPO-
U3BO/IHbIE KapOOHOBBIX
KHUCJIOT

OOBACHATD 3JEKTPOHHOE CTPOCHHE MOJICKYII
W3y4YCHHBIX BEIIECTB. XapaKTepPH30BaTh BaX-
Hellne XWMHYeCKHe CBOWCTBA (DYHKIIMOHAIH-
HBIX TPOU3BONHBIX KapOOHOBBIX KHCIOT. Cpas-
HUBaTh (U3NYECKUE CBOWCTBA M PEAKLHOHHYIO
CIIOCOOHOCTB CJIOKHBIX 3(MPOB U M30MEPHBIX UM
KapOOHOBBIX KHUCIOT. [IporHo3upoBars cBoiicTBa
H3y4aeMbIX BEIECTB HA OCHOBE TEOPHU XHMHUYeE-
CKOTO CTPOCHUs opraHmdeckux BermectB. Cormo-
CTaBJIATh XMMUYECKHE CBOMCTBA (PyHKIHMOHAIb-
HBIX TIPOM3BOJHBIX KapOOHOBBIX KHCIOT ¢ 00Ja-
cTsMU npuMeHeHusl. MccnenoBaTh cBOMCTBA U3Y-
yaeMbIX BemiecTB. HaOmomaTe U ommCHIBaTH ca-
MOCTOSITETIBHO IIPOBOANMBIE XMMUYECKHE DPeak-
LIMH C IOMOIIBIO POJHOTO S3BIKA U SI3BIKA XUMHUH.
CoGutonath mpaBniIa U NpUEMBI OE30IaCHOM pa-
00THl ¢ XMMHYCCKMMHU BEIICCTBAMH U J1abopa-
TOPHBIM 000pPYJJOBaHHEM.

[TpakTudeckas padota
Ne 6. «CuHTres dTriiale-
TaTay

IIpoBOIUTE XUMHUYECKUN IKCIEPUMEHT 110 IOJY-
YEeHUI0 dTHianerata. HaOmoaaTh M ONKMCHIBATH
CaMOCTOSITENIbHO TPOBOJMMBIC OIBITHI C TOMO-
B0 POJHOTO s3bIKA U s3blKa XumuH. CoOmro-
JaTh MpaBUiIa U MPHEMBI Oe30macHOi paboThI C
XMMHYECKIMH BELIECTBAMH M  J1a00OpaTOPHBIM
000pyJIOBaHUEM.

MHuoroo6pasue kap0o-
HOBBIX KHCJIOT

HasbiBaTe HempenenbHblE, apOMaTUYECKHE, OU-
KapOOHOBBIE W THIPOKCHKAPOOHOBHIC KHCIIOTHI
10 TPUBHUAJIBHOW M MEXIAYHApPOJHOW HOMEHKIA-
Type. OOBACHATH DIEKTPOHHOE CTPOCHHE MOJIe-
Kyl W3yYEeHHBIX BEUIECTB. XapaKTepU30BaTh
Ba)KHEHININE XUMHYECKHE CBOMCTBA KapOOHOBBIX
KUCTIOT. JIeMOHCTpUpOBaTh MOHUMAHHUE 3HAaue-
HUSI KapOOHOBBIX KHUCIOT. COMOCTaBISITH XUMH-
YECKHWE CBOICTBA HeMpeAeNbHbIe, apoMaThye-
CKHE, IUKAapOOHOBBIE U THUIPOKCHKAPOOHOBBIX
KHCJIOT ¢ 00JTaCTSIMH MPUMEHCHHSI.

Pemenue 3amay v BbI-
MOJHEHUE YIpaKHEHUH
o TeMe «KapOoHoBbie
KHUCJIOTBI»

Hcnonp30BaTh anropuTMbl IpH PELIEHHH 3ajad.
CocTaBnsTh ypaBHEHHS 110 3aJaHHBIM CXEMaM
NpeBpalleHui.

O06o0maromuii ypok 1mo
teme «Kucnopoaconuep-
Kamure OpraHn4CcCKue
COCTMHEHUS»

CucrtemMatu3upoBatb U 0000IIATH TONXYYCHHBIE
3HaHUSI O CTPOEHHM, CBOWCTBAX, MOJyYEHUU U
NPUMEHEHUH KHUCJIOPOJCOJEPKAIMX OpraHuye-
ckux coeguuHenuii. CocraBiars 0000MIarOIITE
cxeMbl. ONUCHIBaTh T€HETUUECKHUE CBSA3H MEXAY
HU3YYEHHBIMHU KJIacCaMM OPTraHHUYECKHX COEJUHe-
HUH.

KonrtpomnbHas pabora Ne
3 no teme «Kucnmopon-
coJieprKallie opraHuyie-
CKHE€ COETUHEHUS

OcCymiecTBIATh TO3HABATEIbHYIO pe(IIeKCHI0 B
OTHOIIIEHHH COOCTBEHHBIX )IOCTI/I)KCHHﬁ B IIpO-
1ecce pelieHrus Y4eOHBIX M TO3HaBaTeNIbHBIX
3amad.

75

A30T- M cepocoaepixa-
e CoeMHEeHHs

(5 gacog)

AMUHBI

Ha3biBaTh aMUHBI IO TPUBHAJIBLHOM UM MEXIyHa-
ponHO¥ HOMEHKIJIaType. OOBICHITH INEKTPOHHOE
CTPOEHHE MOJIEKYJI H3yUYEeHHBIX BEIIEeCTB. Xapak-
TEpU30BaTh BAXKHEHIINE XUMHYECKHE CBOMCTBA
aMuHOB. [IpOTHO3WPOBATH BO3MOXKHOCTH MPOTE-
KaHUsl XUMUYECKHX PEaklWi Ha OCHOBE 3HAHUU
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00 3JEKTPOHHOM CTpOCHUU BeulecTB. OOBICHATH
MPOTEKAHUE XMUMHYECKUX PEaKIUi MEXIy opra-
HUYECKAMH BEIECTBAMH, HCITONB3YS 3HAHUS O UX
MexaHn3MaX. XapakTepu30BaTh METOABI MOTyde-
HUS aMHHOB. XapaKTepHu30BaTh MOTPEOUTETHCKIE
CBOWCTBA W3y4YCHHBIX BemiecTB. Habmiomate u
OIIHMCHIBATH JIEMOHCTPUPYEMBIC OTIBITHI.
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ApomaTudecKre aMUHbI

OOBACHATD DIIEKTPOHHOE CTPOCHHE  MOJICKYII
apOMaTUYECKAX aMHUHOB. XapaKTepPH30BaTh BaXK-
HEHIIue XUMHYCCKUE CBOMCTBAa apOMaTHYECKHUX
aMUHOB. [IpOrHO3MPOBATH BO3MOKHOCTH MPOTE-
KaHUS XUMHUYCCKUX PEaKIUil Ha OCHOBE 3HAHHMA
00 3JEKTPOHHOM CTpOCHUU BeulecTB. OOBICHATH
MPOTCKAHUE XUMHYCCKUX PEaKIHid MEKIYy opra-
HUYECKAMH BEIECTBAMH, HCITONB3YS 3HAHUS O UX
MexaHm3Max. WIOeHTHQuIupoBaTs apoMaTHye-
CKHE aMHUHBI C IOMOIIBI0 KadeCTBEHHBIX peak-
uuid. ConocTaBisTh XUMHUYECKUE CBOMCTBa apo-
MaTHYECKUX aMHHOB C OOJACTSAMHU TPUMCHCHHUS.
XapakTepu30BaTh METOIBI MOJTYYCHUS apOMaTH-
YECKMX aMUHOB. XapaKTepPHU30BaTh MOTPEOUTEIb-
CKHME CBOMCTBa HW3YyYEHHBIX BemecTB. Mccremo-
BaTh CBOICTBa M3y4yaeMbIX BeriecTB. Habmoaars
1 ONMCBIBATH JEMOHCTPHUPYCMBIC OIBITEHI.
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FCTCPOI_II/IKJII/I‘IGCKI/IC
COCAMHCHUA

OOBSICHATD DJEKTPOHHOE CTPOCHUE  MOJIEKYII
U3YYEHHBIX BELIECTB. XapaKTepU30BaTb BaX-
HEWIne XUMHYECKHE CBOMCTBA reTEpOLUKINYC-
ckux coenuHeHnil. OOBICHITH MPOTEKAHHE XU-
MHUYECKHX DPEaKIMid MEXAy OpPraHMYeCKUMH Be-
LIECTBAMH, KCIONB3Ysl 3HAHHUSA 00 MX MEXaHW3-
Max. [IporHo3upoBaTh BO3MOMKHOCTH MPOTEKA-
HUSI XUMHUYECKHX PEaKIfii Ha OCHOBE 3HAHHU 00
JJIEKTPOHHOM CTPOEHHH BELIECTB. XapaKTepHh30-
BaThb HOTpe6I/ITeJ'H)CKI/IC CBOICTBa N3Yy4YCHHBIX
BEILIECTB.

78

[IlecTnunenusie reTepo-
LAKJIBI

OOBSICHATD DJIEKTPOHHOE CTPOSCHUE  MOJEKYJ
U3yYCHHBIX BEIIECTB. XapaKTepH30BaTh BaX-
HellIMe XMMHUYECKHe CBOMCTBA T'eTepOLUKIINYe-
ckux coeanHeHHH. OOBICHATH NMPOTEKAHUE XH-
MHYECKUX PEaKUUil MEeXAy OpraHUYEeCKUMH Be-
[IeCTBAMH, HCIIONB3YS 3HAHUSA 00 MX MeEXaHH3-
max. [IporHosupoBaTh BO3MOXKHOCTb INPOTEKA-
HUSI XUMHYECKUX PeakInii Ha OCHOBE 3HAHWHA 00
AJIEKTPOHHOM CTpOeHHH BemecTB. OOBSCHITH
BIMSIHAE W3YYCHHBIX BEHIECTB M 0 aHAJIOTHH C
HUMH HEW3Y4YCHHBIX INPEICTaBUTENICH TOMOJIOTH-
YeCKHX PAJOB Ha JKMBBIE OPraHU3MBI. XapakTe-
pPHU30BaTh OMOJIOTHYECKYIO POJIb M3YYECHHBIX Be-
IIECTB.
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Ob6o61aroriee moBTOpe-
HUE 110 TeMe «A30T- 1
CepocoiepIKallue co-
CAUHCHU )

CucrtemaTu3upoBatb U 0000IIATh MOTyYEHHBIE
3HaHUS O CTPOEHHHM, CBOMCTBAX, MONyYCHUH H
MIPUMEHEHUU a30T- U CEPOCOAEPKAIUX OpraHu-
yeckux coepnHeHui. CocTaBisTh 06oOmIatomye
cxeMmbl. ONUCHIBaTh FE€HETUUECKUE CBA3H MEXKIY
M3YyYEHHBIMHU KJIACCAMU OPraHMYECKHX COEIUHE-
Huil. [IpoBosuTE pacuy€Tsl IO XUMHYECKUM (Op-
MyJlaM BEILECTB M YPAaBHEHUSIM XUMHUECKUX pe-
aAKIUH.

80

Buojgornyeckm akTuB-
HbIE BellecTBa

(16 gacoB)

OO011ast xapakTepUCTHKA
YTJIEBOJIOPOIOB

XapakTepHu3oBaTh COCTaB YIJIICBOAOB M MX KIac-
cudpukanuto. [IporHo3mpoBaTh CBOHCTBA HEH3Y-
YEHHBIX BEIIECTB 110 AHAJOTHH C W3yYCHHBIMH
BEIIECTBAMH TOTO JK€ TOMOJIOTHYECKOTO psfa.
PackprIBaTh OHOIOTHYIECKYIO POJIb YTIICBOJIOB.
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81

CTtpoeHue MoHOCaxapu-
J10B. JInHEMHbIC U ITUK-
JNYECKHUE CTPYKTYPhI

XapakTepHu3oBaTh CBOMCTBA TJIIOKO3bl KaK Bellle-
CTBAa C JBOWCTBEHHOW (yHKIMEH (ambaerumao-
cnupTa). OOBACHATH DIIEKTPOHHOE CTPOCHHE
MOJIEKYJT TIFOKO3BI B pr003bl. CpaBHUBATH CTPO-
€HHe W CBOICTBA TIOKO3BI U (PPYKTO3BL. Xapak-
TEpU30BaTh OHOJIOTHUYECKYIO POJIb H3YYEHHBIX
BemecTB. OOBACHATh TNPOTEKAHWE XUMHYECKUX
peakuuii MeXIy OpraHMYeCKUMHU BEIECTBAMH,
ucronb3ysl 3HaHUs 00 ux Mmexanumsmax. Hccre-
JIOBaTh CBOWCTBa M3y4yaeMbIX BeriecTB. Haluro-
JaTh ¥ ONHCBHIBaTh XMMHYECKHE PEaKIHH C MOo-
MOIIBIO POJHOTO S3bIKa U sI3bIKa XuMHH. CoOutro-
JaTh MpaBuia U NpUEMBI Oe30macHOl paboThl C
XMMHYECKIMH BELIECTBAMH M J1a00paTOPHBIM
000pyZJOBaHHEM.

82

XUMHYECKUE CBOUCTBA
MOHOCaXapHI0B

XapaKkTepu30BaTh CBOMCTBA IIIOKO3bl KaK Bellle-
CTBa C IBOHCTBCHHOW (YHKUIHEH (aibaerumo-
cnupTa). [IporHO3HpOBaTH BO3MOKHOCTH HPOTE-
KaHUS XUMHUYECKUX peaknuii Ha OCHOBE 3HAHHA
00 3JIeKTPOHHOM CTpOeHUU BemlecTB. OOBSICHATH
MPOTEKaHWE XUMUYECKUX PEaKIi Mexay opra-
HUYECKHUMH BEIIECTBAMM, UCIIONB3Ys 3HaHHS 00
ux MexaHu3Mmax. CoOIOCTaBIATE XHMHUYECKUE
CBOWCTBA TJIIOKO3bI C OOJACTSIMU MPUMEHCHHUS.
WaeHTugunmupoBath IIHOKO3y C MOMOIIBI0 Kade-
CTBCHHBIX peakiuii. HaOnromaTh W ONHCHIBATH
XIMHYECKHE PEaKIy C MIOMOIIBI0 POJHOTO S3bI-
Ka u s13p1ka xumud. CoOIoaTe MmpaBmiia U IpUéE-
MBI 0Oe30macHoi paboThl ¢ XUMHUYECKUMH Belle-
CTBaMH U 1a0OpaTOPHEIM 000pyJOBaHUEM.

83

Hucaxapubl

OOBSICHATE MEXaHU3MBI 00pa30BaHUs AHMCaxapH-
J0B. XapaKTepnu30BaTh BaKHEHUIINE XUMHUIECKUE
cBoOMicTBa amcaxapuaoB. ONHCHIBaTh IPOMBIII-
JIEHHOE MOJIy4eHHE Ccaxapo3bl U3 HPUPOTHOTO
ceipbst. CoOMOCTaBIATh XHMHYECKHE CBOMCTBa
JFICaxapuioB ¢ 00JacTAMHU IMPUMEHEHHUsS. Xapak-
TEpU30BaTh OUOJIOIMYECKYIO POJIb JUCAXAPUIOB.

84

ITonucaxapuabl

CpaBHHMBaTh CTPOEHHME W CBOWCTBA Kpaxmajia H
LEJUTI0NO3bl. XapaKTepu30BaTh Ba)KHEHIINE XU-
MHYECKHe CBOWCTBa monucaxapunos. Comocras-
JATh XMMHYECKHE CBOWCTBA MOJUCAaXapUIOB C
obnacTaMu mpuMeHeHHs. HaOmomaTe M OMUCHI-
BaTh XMMHYECKUE PEaKLH C IIOMOLIBI POJHOTO
SI3bIKA U S3bIKa XUMHUH. XapaKTepH30BaTh OHOJO-
THYECKYI0 POJb MOJHcaxapuaoB. MneHtndurm-
poBaTh Kpaxmaja ¢ IMOMOUIbI0 KaYCCTBCHHBIX PEC-
akiuit. CoOmroaTh mMpaBmiIa M MpuEMBI Oe3zomac-
HOH pa6OTI)I C XMMHUYCCKUMHU BCHICCTBAMH U Jia-
60paTOpHBIM 000PYIOBAHHEM.
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[TpakTuueckas pabota
Ne 7. «I'maponu3 kpax-
MaJa»

IIpoBoauTh XMMHUYECKUN HKCIEPUMEHT IO TH]I-
ponu3y kpaxmana. HaGmonaTe u ONMUCHIBATH ca-
MOCTOSITEIIbHO MPOBOJHUMBIE OIBITHI C IOMOUIBIO
pomHOTO si3pIka W s3bika xuMmMuHu. CoOnronaTh
MpaBuia U MpUEMBI 0€30IACHON pabOTHI C XUMU-
YECKHMHU BEIIECTBAMH W JIA0OPATOPHBEIM 000pY-
JIOBAaHUEM.

86

Pemenue 3amad u BEI-
MOJIHEHUE YIIPAKHEHUI
IO TeMe «YTJIEBOIBI»

Hcnonb30BaTh anropuTMbl MpH pELIEHUU 3ajad.
CocTaBisTh ypaBHEHHMs] MO 3aJaHHBIM CXeMaM
npeBpanieHuid. [IpoBoANTE pacyeTsl MO0 XUMHYE-
CKuM (hopMyJiaM BEIIECTB U YPaBHCHHUSIM XHUMHU-
YECKHUX PEaKIIH.

87

Kupsl n macna

XapakTepHu30BaTbh OCOOCHHOCTH CBOHCTB JYKHPOB
HAa OCHOBE MX CTpPOCHHUS (PKHMpPBI KaK CJIOXKHBIC
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9¢UpHI IIHIEPUHA U BBICHIMX KapOOHOBBIX KHC-
70T). XapakTepru30BaTh BaXKHEHUIITHE XUMHUECKHE
CBOWCTBA JKHPOB. XapaKTepu3oBaTb o00JIacTu
MIPUMEHECHHUS )KUPOB M UX OMOJIOTHYECKYIO POJIb.
HaOmonate ¥ ONMCHIBATE CaMOCTOSTENBHO IIPO-
BOJUMBIE OMBITHI C MOMOIIBIO POIHOTO S3bIKA U
si3pika XuMmun. CoONfomaTh MpaBwWiIa U TIPHEMBI
Oe3omacHoi paboThl C XMMHYECKUMH BEIECTBa-
MU U 1a00paTOpHBIM 000PyI0BaHHEM.

88

AMUHOKHCIIOTBI

XapakTepu3oBaThb ~ BaKHEHIIME  XUMHYECKHE
CBOWCTBA AMMHOKHCIIOT. XapaKTepu30BaTh aMH-
HOKHCIJIOTBI KaK aM(pOTepHbIE OPraHUYECKUE CO-
elMHeHUs. XapakTepu30BaTh (GyHKIUH, 00JIacTH
MIPUMEHEHHSI AaMUHOKHCIIOT U UX OHOJIOTHYECKYIO
ponb. Habmromate nemMoHCTpupyeMble MaTepHa-
JBL.
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Ilenrtnabl

XapaKTepI/ISOBaTB CTPpOCHUC U Ba)KHCHINIMIC XH-
MHYCCKHE CBOMCTBa HIOCIITUAOB. OOBACHATH Me-
XaHU3M 06p330BaHI/I5I U XapakKTep HeHTHZ[HOﬁ
CBs3H.

90

benku

XapakTepu3oBaTh OCIKH KaK ITOJHUIICTITH/IBL.
OnuceiBaTh CTpOEHHE U CTPYKTYphl Oenka. Xa-
paKTepu30BaTh (PYHKIUH, O0JACTH MPUMEHCHHS
0eNKOB M MX OMOJOTHMYecKylo poib. Maentudu-
UPOBaTh OCJIKU C ITOMOILBIO KaueCTBEHHBIX pe-
akuuid. HabmonaTh U OMHMCHIBATH CaMOCTOSITENb-
HO MNPOBOJMMBIC ONBITHI C MOMOIIBIO POJHOTO
sI3pIKa | sI3bIka Xumud. CoONomaTh MpaBwWia U
mpuéMbl  Oe30macHO pabOTHl ¢ XUMHYCCKUMH
BEIIECTBAMH U JJAOOPATOPHBIM 000PYAOBaHHUEM.
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CtpyKTypa HYKJIEHHO-
BBIX KHCJIOT

XapakTepHu30BaTh HYKJIECHHOBBIE KHCIOTBI Kak
NPUPOAHbIE NOJAUMEPBI. ONUCHIBaTh CTPYKTYpPBI
HYKJIEHHOBBIX KHCIOT. CpaBHUBaTb CTPYKTYpBI
OCTIKOB M HYKJICHHOBBIX KHCIOT. OTHCHIBATH
crpoenue JJHK um PHK. XapaxTtepusoBats Bax-
HellIne XUMHUYEeCKHe CBOWCTBA HYKJIEHMHOBBIX
KHUCJIOT.
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buonorunyeckas POJib
HYKJIICMHOBBIX KUCJIOT

OnepupoBaTh MOHATHAMH «PEIUTUKAIID, «TPaH-
CKPHIIIIUS», «TPAHCIALUSLY, «KOMIUTUMEHTap-
HOCThY», «maTpuuHas PHK», «rpancnopTHas
PHK», «pubocomuas PHK». OmnuceiBate ¢GyHK-
muu IHK u PHK. PackpeiBaTe OHOJIOTHYECKYIO
POJIb HYKJIIEMHOBBIX KUCIIOT.
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[TpakTnueckas pabora
Ne 8. «nenTudukanus
OpPTaHHYECKUX BEIICCTB)»

[IpoBOINTh XUMHYECKHI SKCIIEPUMEHT IO PACIIO-
3HABaHHUIO KUCIIOPOACOAEPKAIIMX OPraHUuYeCKUX
coeauHenuii. Habmonate U ONKMCHIBATH CAMOCTO-
SITENIHO TPOBOJUMBIE OMBITHL C MOMOLIBIO POJI-
HOTO sI3bIKa W si3bIka XuMmuH. CoOr01aTh MpaBy-
Ja ¥ pHEMBI Oe30MacHOi paboThl ¢ XUMHYECKH-
MH BEIIeCTBaMH U J1aOOPaTOPHBIM 00OPYI0BAHH-
eM.
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O6o0maroriee ToBTOpe-
HUE TI0 TeMaM «A30TCO-
JiepKale u OnoJIoru-
YCCKH aKTUBHBIC Opra-
HUYCCKHUE BEIIECTBA»

CuctemMaTu3upoBatb U 0000IIATh MOTyYEHHBIE
3HaHUA O CTPOCHHHU, CBOﬁCTBaX, TMOJTYYCHUN U
MMPUMEHCHUHN a30TCOJACPKAINNUX U OMOJIOTHYECKH
aKTMBHBIX OpraHndeckux BemiecTB. CocTaBIsATH
oboburaromye cxembl. [IpoBoanTh pacyérsl MO
XAMHYECKHM (POpMyiaM BEIIECTB U YpaBHEHUSIM
XUMHYECKHX PeaKkluil.
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Kontponbnas padora No
4 o Teme «A3oTconaep-

Karre U OMOJIOTHYECKU
AKTUBHBIC OPTaHUYCCKUC

OC}’IHGCTBJ'IHTI) MO3HABATCJIbHYIO peq)neKcmo B
OTHOILIEHHH COOCTBEHHBIX ,HOCTI/I)KCHI/II\/'I B 1po-
necce peuicHud y‘l€6HI)IX U TI03HABaTCJIbHBIX
3amad.
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BE€IICCTBa»

96

BbICOKOMOJIEKYJISIPHBIE
coeqnHeHusn (6 4yacoB)

ITonmumepst

OnepupoBaTh TOHATHAMH «MOHOMEP», «ITOJIH-
MEp», «COIIOJIUMEP», «CTPYKTYPHOE 3BEHO»,
«CTENEHb MOJIUMEPU3ALNNY, «IOJUMEPU3ALUIY,
«MOJIMKOHJIEHCALIMs». XapaKTepru30BaTh peaKkiuu
MOJIUMEPU3ALMA U TIOJUMKOHJIEHCAllUM KaK CIO-
COOBI TOJYYCHUS BHICOKOMOJICKYJISIPHBIX COCIH-
HeHul. OOBACHATH CBSI3b CTPOEHUS MOJHMMEpa C
€ro CBOMCTBaMHU.
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[TonumepHbie MaTepua-
JIBI

XapakTepu3oBaTb CBOMCTBA M3YYEHHBIX IOJIH-
MepHBIX MaTepuanoB. OIUCHIBaTH CBOMCTBA,
CIOCOOBI TTOJydIECHUSI U MPUMEHCHUS N3yYCHHBIX
MOJMMEPHBIX ~ MaTepHalIoOB. XapaKTepHU30BaTh
MOTPEONUTETHCKHE CBOMCTBA H3yUCHHBIX BEIIECTB.

98

ITonumepHble MaTepua-
JIBI

XapakTepu30BaTh CBOMCTBA H3YyYEHHBIX IOJIH-
MEpHBIX MarepuaioB. ONHCHIBaTH CBOWCTBA,
CIIOCOOBI TIONYYCHUSI U IPUMEHEHUS M3YYSHHBIX
HNOJIMMEPHBIX ~ MaTepUasioB.  XapaKTephU30BaTh
HOTPEOUTENBCKUE CBOWCTBA U3yUYEHHBIX BELIECTB.
HaOmonate W onmceiBaTh  JIEMOHCTPUpPYEMBbIE
Marepuaibl U onbIThl. HaOnronate M onuceiBaTh
JEMOHCTPHPYEMbIE M CaMOCTOSTENBHO MTPOBOAM-
MBIE OIIBITHI C TOMOIIBIO POJHOTO SI3bIKA U SI3bIKA
xumud. CoOiromaTe TpaBuiia W HPUEMBI Oe3-
ONacHO# paboThl ¢ XMMHYECCKHMH BELIECTBAMU U
1a00paTOpPHEIM 000PYJOBaHUEM.
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[TpakTuyeckas pabora
Ne 9. «Pacno3naBanue
IUIACTMAacC)

[IpoBOINTh XUMHUYECKHI SKCIIEPUMEHT IO PACIIO-
3HAaBaHUIO IUIacTMacc. HabmogaTe W ommchBaTh
CaMOCTOSITEITFHO TIPOBOIUMBIE OIBITEI C TIOMO-
B0 POJHOTO s3bIKA W s3blKa Xumuu. CoOmro-
JaTh MpaBuia U NpUEMBI Oe30macHOi paboThl C
XUMHWYECKHMH BeIIeCTBAMH M J1a0OpaTOPHBIM
000pyI0BaHUEM.
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[TpakTudeckas pabota
Ne 10. «Pacio3naBanme
BOJIOKOH)

IIpoBOaUTH XUMHUYECKUI IKCIIEPUMEHT 10 PACIIO-
3HAaBaHUIO BOJIOKOH. HalmionmaTe M ONHCHIBATH
CaMOCTOSTENIBHO IIPOBOAMMBIE OIBITBI C IIOMO-
IIBI0 POJHOTO s3bIKa M si3bIka Xumuu. CoOurio-
JaTh MpaBUiIa U NPHEMBI Oe30macHOi paboThI C
XMMHYECKHIMH BELIECTBAMH M J1a0OpaTOPHBIM
000pyIOBaHUEM.
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O6o0matoriee MOBTOpe-
HHe 110 TeMe «BBICOKO-
MEJICKYJISIPHBIE COCIH-
HEHUS»

CucremMatu3npoBaTh M 0000MIATH MOTYYCHHBIC
3HAHHS O CTPOCHUH, CBOMCTBAaX, MOJYYEHHH U
HpI/IMeHCHI/II/I BI)ICOKOMOJ'IeKyHﬂpHBIX coceauHe-
auii. CocTaBisATh 000OMmaromue cxeMol. OMUCHI-
BAaTb TCHCTUYCCKHUC CBiA3U Memny I/I3y‘IeHHI:.IMI/I
KJIACCAMHU OPraHMYECKUX COCAMHCHHI.

102

3aKIIOYUTETBHBINA YPOK

O0001aTh 3HAHUSA W AEIaTh BBIBOALI O 3aKOHO-
MEpPHOCTSIX H3MEHEHUN CBOMCTB OpPraHUYECKHUX
COEJMHEHUN B 3aBUCHUMOCTH OT HMX CTpPOCHHUS.
OCyHIeCTBIIATh TO3HABATEIbHYIO pPe(IICKCHI0 B
OTHOIICHUU COOCTBEHHBIX IOCTIDKCHHHA B TIPO-
[ecce pemreHus y4eOHBIX ¥ IO3HABATEIbHBIX
3a1aq
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TemMaTnuyeckoe NJIAHNPOBaAHUE

11 kaace (3 yaca B Hegearo, Bcero 102 yaca)

Pa3z[e.11, KOJIHYIECTBO
4acoB

Tema

Buabl neTeJIbHOCTH

Hemerayibl

(31 gac)

Knaccudukanus mpo-
CTBIX BeniecTB. Bogopos

KnaccugummpoBats HeopraHudecKre BEIIeCTBa.
O06001aTh 3HaHUS U IEJATh BBEIBOABI O 3aKOHO-
MEPHOCTSIX HM3MEHEHHUH CBOMCTB HEMETAJJIOB B
nepuogax u rpynnax Ilepuoguueckoit cucTeMsl.
Xapaktepu3oBaTh OOIINE CBOWCTBA OJaropoi-
HBIX (MHEPTHBIX) ra3oB. [IporHO3MpoBaTh CBOM-
CTBa BOJOPOJAa M €ro COSAMHEHH Ha OCHOBE
3HaHu# o Ilepuonnueckom 3akoHe. XapaxkTepu-
30BaTh HAXOXKICHHUE B MPUPOJEC, CBOWCTBA, OHO-
JIOTUYECKYI0 POJb M 00JacTH MpUMEHEHHS BO-
nopona. HaGmronaTe ¥ OMUCHIBATH JIEMOHCTPH-
pPYyEMBIE OIBITHI.

["anmorens!

Xapakrepu3oBaTrh OO0IIHME CBOHCTBA 3JIEMEHTOB
VIl rpynmel rmaBHOW moarpymmbl. OOBSCHATH
3aBUCHUMOCTbh CBOMCTB BEIIECTB OT UX COCTaBa U
ctpoerns. O000IIATh 3HAHUS U JIETaTh BBIBOJBI
0 3aKOHOMEPHOCTSIX W3MEHEHHH CBOWCTB raio-
reHoB. [IporHo3upoBaTh CBONCTBA HEU3YUEHHBIX
3JIEMEHTOB M UX COEIMHEHHMI Ha OCHOBE 3HAHUU
o Ilepuognueckom 3akoHe. OOBICHATH B3aUMO-
CBA3b MEXKIY HAXOXXICHUEM B IPUPOJE, CBOU-
CTBaMHM, OHOJIOTMYECKOH POJIBI0 M OO0IaCTIMH
MPUMCHCHUA N3y4aC€MbIX BCUICCTB.

Xiop

OOBSICHITh 3aBUCHMOCTh CBOMCTB XJIOpa OT €ro
crpoeHusi. OOBIACHATH B3aUMOCBSI3b  MEXKIY
HaXOXICHUEM B MPHUPOIE, CBOHCTBAMH, OHOJO-
THYECKOH POJBI0 M OONACTIMH TIPUMEHEHHS
xjopa. XapakTepu3oBaTb IPOMBILIUIEHHBIE U
nmabopaTopHEIE CIOCOOHI MmoTydeHust xyopa. HMc-
cleloBaTh CBOWMCTBA HU3Yy4aeMbIX  BELIECTB.
Habnromate neMoHCTpHpYEMBIE W CaMOCTOSI-
TeJIHHO MPOBOJIUMBIE OMBITH. Habmonates Xxumu-
YECKUE PEAKIMH M OIHCHIBATh UX C TOMOIIBIO
pOMHOTO s3bIKa M si3bika XuMuu. CoOmroaaTh
npaBujia U npuéMel Oe30MacHoil paboTh C XU-
MHYECKMMH BEIIECTBAMH U JIAOOPATOPHBIM 000-
pyZlOBaHUEM.

Kucnopoausie coequ-
HEHUs XJIopa

OOBSICHATD 3aBUCHMOCTH CBOWCTB BEIIECTB OT
uX cocTaBa U cTpoeHus. ConocTaBIsTh XUMHUUE-
CKHE CBOWCTBA KUCJIOPOIHBIX COEJUHEHHUH XJO0-
pa c obnactsimMu mnpumeneHus. VccienoBatb
CBOMCTBa M3y4yaeMbIX BemiecTB. HabOmromats ne-
MOHCTPUPYEMBIE U CAMOCTOSITENBHO IPOBOIU-
MbIe ONBITHL. HabmiogaTe XUMHYECKHE PeaKlinu
1 OTHCHIBATh UX C ITOMOIIBIO POTHOTO SI3bIKA U
s3p1ka XuMuH. CoOrofaTh mpaBuiia M NPHEMBI
06e30macHOl pabOThl ¢ XUMHUYECKIMH BEIECTBA-
MH H J1a00PaTOPHBIM 000PYAOBAaHHEM.

Xnopoogopon. Consi-
Has KUCJIOTa

OOBACHATL 3aBUCHMOCTH CBOWMCTB BEIIECTB OT
UX cocTaBa U cTpoeHus. IIporno3upoBars CBOM-
CTBa COEIUHEHHI Ha OCHOBE 3HaHUil o Ilepuo-
JIMYECKOM 3aKoHe. XapaKTepu3oBaTh CBOICTBa
XJIOPOBOJAOpOJa U coJisiHOM KucinoTel. Coro-
CTaBJISITh XUMHUYECKHE CBOMCTBA XJIOPOBOAOPOIA
U COJISTHOM KHUCIIOTHI ¢ 00JacTIMHU IPUMCHCHUS.
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XapakTepu3oBaTh IPOMBILIUICHHBIE W Jabopa-
TOPHBIE CTIOCOOBI MOJIyYESHUS! COJSTHON KHUCIIOTHI.

®rop, Opom, Hox U UX
COC/IMHECHHUS

O6001aTh 3HaHUS U JEJATh BBEIBOABI O 3aKOHO-
MEPHOCTSIX M3MEHEHUHM CBOWCTB TIaJIOTEHOB.
[IporHo3upoBaTh CBOMCTBA COEOUHEHMM Ha OC-
HoBe 3HaHWH 0 [leprommueckom 3akone. OOBsC-
HSTh 3aBHCHUMOCTh CBOWCTB BEILECTB OT MX CO-
CTaBa U CTPOCHHUA. XapaKTepHU30BaTh CBOMCTBA
¢dTopa, Opoma, nona u ux coexunenui. Coro-
CTaBJIATh XMMHUYECKHE CBOWCTBa (ropa, Opoma,
MOJIa U UX COEAMHEHUH ¢ 001acTsIMHU NpHMeHe-
Hus. MccnenoBare CBOMCTBA HM3ydaeMBIX Be-
mecTB. HabGmonare 1eMOHCTpHpYyEeMBbIE U CaMo-
CTOSITENIEHO TPOBOJIUMEBIE OIBITHL. HaOmonate
XMMHUYECKHE PEaKINU M OMHCHIBATh UX C IIOMO-
B0 POJHOTO S3BIKAa M sI3bIKa XUMHHU. CobIrio-
JaTh TpaBWia U NMpuéMbl Oe30macHON paboTHI ¢
XVUMHYECKHIMH BELIECTBAMH W J1IaOOpaTOpHBIM
000pyIOBaHUEM.

[TpakTuyeckas pabora
Ne 1. Pemenue 3kcrie-
PUMEHTAIILHBIX 337124
1o Teme «I"anoreHn»

IIpoBOIUTE XMMHYECKHH DKCHEPHUMEHT MO TO-
Jy4EHHUIO XJIOPUJIa MarHusi, HOAHOW BOJBI, HICH-
TH(UIUPOBAHUIO HOHOB BOAOPOAA, HOJa, rajo-
TeHUJ-HOHOB C TOMOIIBI0 XUMUYECKUX PEAKIIU.
HaGmonate M ONMCHIBATH  CaMOCTOSTENBHO
IIPOBOJUMEIE OMBITHI C MTOMOIIBIO POIHOTO S3bI-
Ka U s3bIka Xxumuu. CoOIo1aTh NpaBuia U MpH-
&MbI Oe30macHON paboThl ¢ XMMUYECKIMH BeIle-
CTBaMH 1 JJa0OPaTOPHEIM 000PYIOBaHHUEM.

XaJILKOT€HEBI

Xapaktepu3oBaTh OOIIHME CBOWCTBA XaJbKOTe-
HOB. OOBSICHATH 3aBUCHMOCTh CBOMCTB BEILECTB
OT UX cocTaBa U ctpoeHus. O000IATh 3HAHUS U
JIeNIaTh BEIBOABI O 3aKOHOMEPHOCTSIX N3MEHEHUH
CBOMCTB XasIbkOoreHoB. IIporHosupoBaTh CBOH-
CTBa HEU3YYCHHBIX JIEMEHTOB U UX COCTUHEHUI
Ha ocHoBe 3HaHuWil o Ilepuoamueckom 3akoHe.
OOBSICHITh B3aHMOCBSI3H MEXIY HaXOXICHHEM
B TIPUPOJIE, CBONCTBAMH, OMOJOTHYECKON POJIBIO
1 00J1acTAMH MPUMEHEHUS N3YYaeMbIX BEIECTB.

O30H — alToTpONHAA
MoaudUKaIHs KACIIO-
pona

XapakTepu30BaTh O30H KaK aUIOTPOIHYIO MO-
mudukanuoo  kucnopoga. ComocTaBisTh poib
030Ha B BEPXHUX M HIWKHHUX CIOSX aTMOC(HEpEI.
OOBSICHATD 3aBHCHMOCTh CBOMCTB 030Ha OT €T0
crpoennsi. CpaBHUBATh CBOMCTBA O30HA M KHC-
nopona. OOBACHATH  B3aMMOCBS3H  MEXIY
HaxOoXJICHHeM B IIPHUPOJIE, CBOHCTBAMHM, OHOJIO-
THYECKOH pPOJBI0 M OONACTSIMHM TPHUMEHEHHS
030Ha.

10

ITepokcung Bogopona u
€r0 IPOU3BOHBIC

XapaxkTepu3oBaTh BOJAY U IEPOKCH] BOAOPOJA
KaK BOJIOPOJHBIE COCAMHEHHS KHCJIOPOJA.
CpaBHUBATh CBOWCTBA BOJBI U MEPOKCHUIIA BOJIO-
pozaa. Xapakrepu30BaTh NEPOKCHU] BOAOPO/Ia KaK
OKHCIIUTENb U BOCCTaHOBUTENb. COINOCTABISTH
XMMHYECKHE CBOWMCTBAa MEPOKCHIA BOAOpPOJa C
00J1aCTIMU IPUMCHCHHSI.

11

Cepa

OOBSACHATD 3JCKTPOHHOE CTPOCHHUE MOJICKYJI
W3YYCHHBIX BemecTB. OOBSCHATh 3aBHCUMOCTH
CBOMCTB cepbl OT €€ CTpoeHus. XapaKTepu3o-
BaTh BaXHEHWITHE (HU3MYCCKHE U XUMHUYCCKUC
cBoiicTBa cepbl. OOBICHATh B3aUMOCBS3b MEIKIY
HaXOXICHWEM B MPHUPOIE, CBOHCTBaMH, OHOIO-
THYECKOH pOJBI0 M OONACTIMH TIPUMEHEHHS
cepbl. HabmromaTe u OMMCHIBATE AEMOHCTPUPY-
€MBI€ OIBITHL
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12

Ceposogopoa. Cynbhu-
IBL.

OOBSICHATH 3aBUCHMOCTH CBOWCTB BEIIECTB OT
UX cocTaBa u cTpoeHus. [Iporuo3upoBarb cBOii-
CTBa COEIUHEHMM Ha OCHOBE 3HaHuUil o Ilepuo-
muaeckoM  3akoHe. OOBSICHATH B3aMMOCBSI3b
MEXIy HaXOXXICHHEM B TPHUPOJE, CBOHCTBAMH,
OHMOIOTHYECKOI PONBI0 U 00JacTAMHU TIPHMEHE-
HUS W3YYaeMBIX BEIIECTB. XapaKTEePH30BaTh
CHOCOOBbI IIONydEeHUs] M CBOMCTBA HM3y4aeMbIX
BellecTB. HalOmionaTh W ONMUCHIBATH — JIEMOH-
CTPHPYEMBIE OIIBITHI.

13

CepHucThIi ra3

OOBSICHATH 3aBUCHMOCTH CBOWCTB BEIECTB OT
uX cocraBa U cTpoeHus. [IpornosupoBars cBOM-
CTBa COCIUHEHMM Ha OCHOBE 3HaHuUil o llepuo-
qudeckoM 3akoHe. OOBSCHATH B3aUMOCBS3b
MEKAYy HaXOXIEHHEM B IIPUPOJE, CBOWCTBAMH,
OHMOIOTHYECKOH PONBI0 U 00JacTAMHU TIPHMEHe-
HUS M3Y4aeMbIX BEIIECTB. XapaKTepH30BaTh
CHOCOOBI TIONYYECHUS M CBOMCTBA HM3Yy4aeMbIX
BemecTB. HabmiomaTe W ONMUCHIBATH  JIEMOH-
CTPHPYEMBIC OIIBITHI.

14

CepHblll aHTHAPUT U
CepHas KHCIIOTa

OOBSICHATD 3JICKTPOHHOE CTPOCHUE MOJEKYI
HM3YyYEHHBIX BELIECTB. XapaKTepu3oBaTh BaXK-
Helme (Qu3nYecKue U XUMHYECKHUE CBOWCTBA
CEpHOTO aHTUApHIa U cepHoM kuciotel. Como-
CTaBIIATh XUMHUYECKHE CBOWCTBA CEpHON KHCIIO-
TBl ¢ obOnactsiMu npuMeHeHus. VccienoBatb
CBOHCTBAa M3ydYaeMbIX BeliecTB. MneHTnduim-
pPOBAaTh CEPHYIO KUCIIOTY U €€ COJIM C MOMOILBIO
Ka4eCTBEHHbIX peakuuil. Habmomate nemoH-
CTPUPYEMBIE W CaMOCTOSATENBHO HPOBOJMMEIE
onbITel. HaOmonate XMMHYECKHE pEakuud M
OMHKCBHIBATh MX C IMOMOINBIO POIHOTO A3bIKA H
s3pIka XUMUH. CoOMoAaTe IpaBuia U IPUEMBI
0e30macHO paboThl ¢ XUMHUUECKHMH BEIECTBA-
MH U 1a00OpPaTOPHBIM 000PYAOBAaHHEM.

15

[TpakTudeckas pabota
Ne 2. Pemrenue skcrie-
PUMEHTAJBHBIX 3a/1a4
o TeMe «XaJIbKOTeHBI»

[IpoBOANTH XMMUYECKHUM SKCIIEPUMEHT 110 U/ICH-
TU(UKAIME KOHOB BOJOPOJA U CyIbh(paT-UOHOB,
XJIOPH/I-UOHOB, U3YUCHHUIO CBOMCTB CYJIb(PUTOB U
Ccyab(puI0B MeTautoB. Habmoaath 1 OMUCHIBATH
CaMOCTOSITEJIBHO MPOBOJAUMBIE OIBITHI C IOMO-
B0 POJHOTO S3bIKAa W s3bIKa XUMHUHU. CoOITro-
JIaTh TpaBMiIa ¥ MpUEMBI Oe30MacHOi paboTHI ¢
XUMHYECKIMH BEIIECTBAMH W JIa0OPaTOPHBIM
000pyIOBaHUEM.

16

Pemenue 3amaq 1 BEI-
MOJIHEHUE YIIPAXKHEHUI
o TeMaM «l aJJoreHsl» U
«XaJabKOT€HBI»

CocCTaBIsATh ypaBHEHHs PEaKIUH, C MOMOIIbIO
KOTOPBIX MOXXHO OCYIIECTBHUTH IIEIIOYKH IIpe-
BpameHnid BemecTB. Vcronb30BaTh aarOpUTMBL
IIpH petreHny 3a1a4. OCyIIecTBIATh PacyeTH 1Mo
XMMHUYECKHM YPaBHEHHUSIM.

17

DeMeHTHI OATPYIIIbI
azora

XapakTepu3oBaTh OOIIHME CBOHCTBA 3JIEMEHTOB
moarpynmnsl - azota. OOBSICHITH 3aBUCUMOCTH
CBOHCTB BENIECTB OT MX COCTaBa W CTPOCHHUS.
0O0600maTh 3HaHUS U JIeNaTh BBIBOABI O 3aKOHO-
MEpPHOCTSIX HW3MEHEHUH CBOMCTB H3y4aeMbIX
BewecTB. [Iporno3upoBarb CBOICTBa HEU3y4yeH-
HBIX DJIEMEHTOB M HMX COEIMHEHUIl Ha OCHOBE
3HaHuit o [lepuomnmueckom 3akoHe. OOBICHATH
B3aMMOCBSI3U MEXKIY HaX0XJEHHEM B MIPUPO/E,
CBOHCTBaMH, OMOJIOTHIECKON POJIBIO M 00JIacTs-
MU NIPIMEHEHHSI N3y9aeMBIX BEIICCTB.

18

A3sot

OOBICHATH 3aBUCHMMOCTH CBOMCTB a30Ta OT €ro
cTpoeHusl. XapaKTepu30BaTh BakHekmme Gpusu-
YyecKHe M XMMHUYeCKHe cBoiictBa aszora. Corro-
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CTaBJIATh XMMHYECKHE CBOMCTBa azora c 00ja-
cTsiMu npuMeHeHus. OOBACHATH B3aHMOCBS3h
MEXIy HaXOXICHHEM B IPHPOJE, CBOMCTBAMH,
OHMOJIOTHYECKOI PONBI0 U 00JacTAMHU TIPHMEHE-
HHS a30Ta. XapaKTepH30BaTh IPOMBIIIICHHBIC U
nabopaTOpHBIE CIOCOOB! OJTYYEHHUS a30Ta.

19

AMMMHAK ¥ COJIM aMMO-
HUSA

OOBICHATh 3aBHCHUMOCTH CBOMCTB aMMHaka OT
€ro CTpOeHHs. XapaKTepHu30BaTb aMMHAaK Kak
BOCCTAHOBHUTEIb. XapaKTePH30BaTh BaKHEHIIUE
(U3NYCCKUE U XMMUICCKHE CBOWCTBA aMMHUAKa U
coneii amMoHusa. CoONOCTaBIAThL XHUMUYECKHE
CBOMCTBA aMMHaKa M COJIed aMMOHHSA ¢ 00Jja-
CTSIMH TIPUMCHCHHS. XapaKTepU30BaTh MPO-
MBIIIUICHHBIC CIOCOOBI TOJyYeHHsS aMMHAKa.
HccnenoBaTh CBOMCTBA H3y4aeMbIX BELIECTB.
Habnromate neMoHCTpHpYEMBIE W CaMOCTOSI-
TENBHO TPOBOAMMEIE OIBITEL. Habmogats XuMu-
YECKHE PEAaKIMHA W OMHCHIBATH MX C MOMOIIBIO
pomHOTO s3BIKa W s3bIka XuMuH. CoOmronath
mpaBriIa W MpUEMBI Oe30macHoOi paboTH C XU-
MHUYECKHMH BEIIECTBAMH U JIAOOPATOPHBIM 000-
PYJOBaHUCM.

20

[TpakTuyeckas padora
Ne 3. «Ilonyuenue am-
MHaKa U U3y4yeHHe ero
CBOMCTB»

IIpoBOOUTE XUMUYECKUI 3KCHEPUMEHT IO IIO-
JIy4EHUI0 aMMHaKa M HM3YyYCHHUIO €ro CBOMCTB.
HaGmonate M ONMCHIBATH  CaMOCTOSTENBHO
IIPOBOJMMBIE OMBITHL C IIOMOIIBIO POAHOIO SA3bI-
Ka 1 s3bIka XxumMun. CoOIonaTh NpaBuia U MpH-
&MbI Oe30macHON paboThI ¢ XMMUYECKIMH BeIIe-
CTBaMH 1 JJaOOPAaTOPHEIM 000PYIOBAaHHUEM.

21

Oxkcugsl a3ora

OOBSICHATD 3aBUCHMOCTh CBOWCTB OKCHJIOB a30-
Ta OT UX COCTaBa M cTpoeHust. O600mATh 3HAHUS
U JeNaTh BBIBOJABI O 3aKOHOMEPHOCTSX M3MEHE-
HUN CBOWCTB M3y4aeMBbIX BELIECTB. XapaKTepu-
30BaTh BaXKHEUIINE XMMUYECKUE CBOWCTBA OK-
CUJIOB a30Ta, a30TUCTOM KHUCIOTbI U HUTPUTOB.
XapakTepu30BaTh HUTPUTHI KaK OKUCIUTEIH U
BoccTaHOBHUTENH. CONOCTaBIATh XUMHUYECKHE
CBOWCTBAa OKCHJIOB a30Ta M HHUTPUTOB C 00Ia-
cTsiIMH TpuMeHeHus. HabOmromaTe M ONMUCHIBATH
JIEMOHCTPUPYEMBIE OTIBITHI.

22

A30THAs KUCIIOTa U €€
cou

XapakTepu30BaTh BaXKHEHIIHE (QU3HYECKUEe U
XHUMHYECKHE CBOMCTBA a30THOM KHCJIOTHI M HUT-
paToB. XapakTepu3oBaTb OTHOLUEHHE Aa30THOM
KHCJIOTHl K MeETajulaM, OOBSICHUTH 3aBHCHMOCTD
MPOJYKTa BOCCTAHOBJIEHUS a30THOW KUCJIOTHI OT
AKTUBHOCTH ME€TaJlla U KOHIIEHTPAIIUU KUCIIOTHI.
CoIoCTaB/IsATh XUMHYECKHE CBOMCTBA a30THOM
KHCIIOTHI 1 HUTPATOB C O0JACTSIMU MPUMEHEHMSI.
XapakTepru3oBaTh CIOCOOBI MOJYYCHUST a30THOM
KkucioTel. HaGmonaTs u OnHMChIBaTh IEMOHCTPH-
pYEMBbI€ OIBITHL.

23

dochop

XapakTepru3oBaTh aJUIOTPONHBIE MOIM(DUKAIIUI
¢docdopa. CpaBHuBath Oenblii U KpacHbIH (oc-
¢op. Xapaxkrepn3oBarh BaxxHeHIIIE PU3NIECKHIE
n xuMudeckue cpoiictBa docdopa. Comocras-
JATh XUMHYECKHe cBolcTBa Qocdopa c obia-
CTSIMU ITPUMEHEHHS. XapaKTepH30BaTh CIIOCOOBI
nony4yenust pocdopa. HabmronaTs M OMUCHIBATH
JIEMOHCTPHPYEMBIC OIIBITHI.

24

docdopHbIil aHTHIPUT
1 hochopHBIE KUCTOTHI

XapakTepu3oBaTh BaKHEHIIHE (QUINICCKUE U
XUMHUYECKHe cBOWCTBa (hOCHOPHOTO aHTHIPHIA,
dbochopHbIX kucHOT U GpocdaroB. COmoCTaBIATh
XUMHUYECKHE CBOMCTBA ()OCHOPHBIX KHCIOT M UX
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coleil ¢ obnmacTsMu mpuMcHeHus. HaOmronath
JMIEMOHCTPHUPYEMbIC XHMUYECKHE PCEaKIUH U
OIMHUCHIBATh MX C MOMOIIBIO POJHOIO sI3bIKA U
SI3bIKAa XUMUU.

25

[TpakTuyeckas pabora
Ne 4. Pemenue 3kcrie-
pI/IMCHTaHBHBIX 3a1a4
0 TeMe «DJIEMEHTEI
MOATPYIIIEI a30Ta

[IpoBOaUTH XUMHYECKUI IKCIIEPUMEHT 1O UIECH-
THUKAMA HMOHAa aMMOHUS, (ocdar-moHa, ¥C-
CIIEZIOBAaHUIO CBOWCTB a30THOW ® (ocdopHOit
KHCJIOTHI, coneli amMonus. HaOmromate M omnm-
CBIBaTh CaMOCTOSITEIBHO IPOBOJMMBIEC OIIBITHI C
MIOMOUIBIO0 POJIHOTO SI3bIKA M sA3bIKa XUMUH. Co-
OusroiaTh npaBuia U npuémsl Oe3onacHol pabo-
TBl C XUMHYECKUMH BELIECTBAMH M Jlaboparop-
HBIM 000PYZAOBaHHUEM.

26

Yraepon

OOBSICHATH 3aBUCHMOCTh CBOMCTB yriepoia OT
€ro CTpoeHHs. XapaKTepHu30BaTb U CPABHUBATDH
AITIOTPOMHBIE MOIU(UKAIINH yTIIepoaa. Xapak-
TEepPHU30BaTh BaKHEHIINE (pU3HUCCKIEe 1 XUMUIe-
CKHE CBOWCTBa yriepona, kapommos. Comocras-
JATh XUMHYECKUE CBOWCTBA YIiiepoaa W Kapow-
OB ¢ oOmacTsMu mpuMeHeHus. HaOmomate u
OTIHCBHIBATH IEMOHCTPUPYEMBIE MaTEPHAIIBL.

27

Coenunenus yriepoja

XapakTepu3oBaTh BaxXHEHIINEC (QHU3MUYCCKHE U
XMMHUYECKHE CBOMCTBA COCIUHEHMM YIiepoja.
CpaBHUBATh CTPOEHUE U CBOMCTBA YIJIEKHCIIOTO
U yrapHoro rasos. ComocTaBiATh XUMHUYECKHUE
CBOMCTBA COEIMHEHHUH yriepona ¢ obiacTaMu
npumeHeHnusi. MnentuduuuposaTs KkapOOHaT-
HOHBI C IOMOIIbIO KaYECTBEHHBIX peakuuid. Hc-
cleloBaTh CBOWMCTBA HU3YyYaeMbIX  BELIECTB.
Habnromate neMOHCTpHpYEMBIE W CaMOCTOSI-
TEJNBEHO TPOBOIMMEIE OMBITEL. Habmogats Xumu-
YECKHE PEeaklUu U ONHUCHIBaTh HX C MOMOILBIO
pOMHOTO s3bIKa W s3bIka XuMuH. CoOnromaTh
npaBujia U npuéMel Oe30MacHoOil paboOTh C XH-
MHUYECKHMH BEIECTBAMH U J1a00OpaTOPHBIM 000-
pyZIOBaHUEM.

28

Kpemuuit

OOBACHATH 3aBUCHUMOCTH CBOICTB KPEMHHS OT
€ro CTpoeHHs. XapaKTepu30BaTh BaKHEHIIHe
¢u3uUecKne U XMMHYECKHE CBOHCTBA KPEMHUS.
ConocTaBIsATh CBOMCTBA KpEMHHSA C 00JaCTAMHU
npuMeHeHuns. HabmonaTe ¥ ONKUCHIBATH I€MOH-
CTpHpYEMBIE MaTEepUaJIbL.

29

CoenvHeHUs KpeMHUs

XapakTepu3oBaTh BaKHeimme (U3MYECKHE H
XHUMHYECKHE CBOMCTBA COCAMHEHHMH KPEMHUSL.
CpaBHUBATh CTPOCHHE U CBOICTBA YIJIEKUCIIOTO
raza u okcuza kpemMuus. ConocTaBisTh XUMHYe-
CKHME CBOWCTBa COEIMHEHMI KpeMHHs ¢ 00ia-
CTIMU TpuUMeHeHHs. FccienoBaTh CBOWCTBa
n3y4yaembIx BelecTB. HaOnronare n onuceiBaTh
CaMOCTOSTENIbHO MPOBOJUMBIE OIBITHL. Haliro-
JlaTh XMMHUUYECKHE PEaKLUUH M OMHChIBATh HX C
MOMOUIBIO POJIHOTO sI3bIKa U s3bIka XxuMuUH. Co-
OuroiaTh npaBuiIa U NpuéMbI Ge3onacHoi pabo-
TBI C XUMHYECKUMH BEIIECTBAMH M Jlaboparop-
HBIM 000pYIOBaHUEM.

30

O0o0maroree IMOBTO-
penue o teme «Heme-
TaJUIBD)

CoCTaBIATh CpaBHHUTENBHBIE H 0000IIArOIINe
cxeMbl. [IpoBOAMTH pacuéThl MO XUMHYCCKUM
(dbopMyiiaM BEUIECTB U YPaBHEHHSIM XUMHUYECKUX
peakimid. OCYIIECTBIATH [MO3HABATEIBHYIO pe-
(IIeKCUIO B OTHOIIIEHUU COOCTBEHHBIX JOCTHKE-
HU# B IpOIECCE PEIICHUS y4eOHBIX M IO3HABA-
TEJBHBIX 3a7a4.
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31

Kontponbnas padota
Nel no reme «Hemerai-
JIBI»

OCyIeCTBIATh MO3HABATEILHYIO Pe(IEKCHIO B
OTHOIICHUH COOCTBEHHBIX IOCTH)KCHHH B IIPO-
Hecce pelieHuss y4eOHbIX U IO03HABATENbHBIX
3a1a4.

32

O01mme cBolicTBa Me-
TAJLJIOB

(2 gaca)

CBoiicTBa 1 METOIBI T10-
Jy4CHUS] METAJIIOB

OOBICHATh 3aBHCUMOCTb CBOMCTB METAJNIOB OT
UX CTPOCHHA. XapaKTepHU30BaTh OOIIHE XUMHIUe-
CKHE CBOMCTBAa MCTAJJIOB KaK BOCCTaHOBHUTEIICH
Ha OCHOBE CTPOCHHUS MX aTOMOB W TIOJOXCHHUS B
ANIEKTPOXUMHUYCCKOM PsIly HANpsDKCHUH MeTan-
soB. [IporHO3upoBaTh CBOWCTBA HEH3YYCHHBIX
DJIEMEHTOB U UX COEIMHEHHMI HAa OCHOBE 3HAHHUM
o IlepuogmyeckoM 3akoHe. XapaKTECPHU30BaTh
CrocoOBI MOJMyYCHHUST METAJUIOB U3 Py M MHUHE-
payioB. Habmronate ¥ ONMCHIBAaTh JEMOHCTPHPY-
€MbIe KOJUIEKIIUH.

33

CrutaBel

XapakTtepu3oBaTh OCOOCHHOCTH CIUIaBOB. Xa-
paKkTepnu3oBaTh HauboJiee HW3BECTHBIC CIIIABEIL.
HaGmonate u ommMCHIBATH AEMOHCTPHUpPYEMBIE
KOJUICKITHH.

34

MeTaiabl rJ1IaBHBIX
NOATPYI

(11 gacos)

OO01as xapakTepucTUKa
IIETOYHBIX METAJIOB

Xapaktepu30BaTh OOIIHE CBOHCTBA MIETOYHBIX
MeTauioB. OOBACHATH 3aBHCHMOCTH CBOWCTB
IIETOYHBIX METAIOB OT cTpoeHus. O600mare
3HaHMUA M JeNaTh BBIBOJBI O 3aKOHOMEPHOCTSIX
W3MEHEHUW CBOMCTB IIEIOYHBIX MeTayIoB. [Ipo-
THO3HPOBATh CBOMCTBA HEM3YUEHHBIX DJIEMEHTOB
U UX COeIMHEHUN Ha ocHOBe 3HaHuM o Ilepuo-
nuyeckoM 3akoHe. OOBICHATL B3aNMMOCBS3H
MEXIy HaXOXXICHHEM B TPHUPOJE, CBOHCTBAMH,
OHMOIOTHYECKOI PONBI0 U 00JacTAMHU TIPUMEHE-
HUS W3Y9aeMBIX BemlecTB. M AeHTHQHUIHUPOBATH
IIETIOYHBIC METAJUIBI 110 [BETY IUIAMEHU UX CO-
neil. Habmonate TeMOHCTpUpPYEMBIE U CaMOCTO-
SITEBHO TPOBOAMMEIC OMBITEL. Habmromate xw-
MUYECKHE PEAKIMH W OMUCHIBATH HUX C TIOMO-
IIbI0 POJHOTO s3bIKa M s3blka XuMuu. CoOiro-
JIaTh MpaBmia U NpuéMsl Oe3o0macHoil paboTsl ¢
XUMHUYECKMMH BEIECTBAMU U JIaOOpaTOPHBIM
000pyoBaHuEM.

35

Harpwnii u xanuii

OOBACHATH 3aBUCHUMOCTh CBOMCTB HaTpUS U Ka-
JUSL OT WX CTPOEHHs. XapaKTepu30BaTh BaX-
HeWIIne XNMUYECKHEe CBOWCTBA HATPHS M KaJHsl.
CpaBHHBAThH CBO¥CTBA HATpus U Kamus. OObsc-
HSTH B3aMMOCBSI3U MEXIY HaXOXKICHHEM B TpH-
poze, CBOWCTBAMM, OHMOJIOTHYECKOH pOJIBI0 H
o0yacTsIMi TpUMEHEHUs] HaTpusi W Kanus. Xa-
paKTepu30BaTh NPOMBIIUICHHBIE W JabopaTop-
HBIE CIIOCOOBI Mmonmy4yeHHus Hatpus. HaGmronmaTs
JIEMOHCTPUPYEMBIE U CAMOCTOSTEIHFHO IPOBO-
JTuMble OmnbITEl. HabmromaTe XuMuYeckne peak-
UM U OTIMCHIBATh HMX C IOMOIIBIO POJHOTO S3BI-
Ka ¥ s3pIKka XxuMuu. CoOmro1aTh IpaBuiIa U IpH-
&MbI 6e30macHOi paboThl C XUMUYECKUMH Bellle-
CTBaMH 1 J1JaDOpaTOPHEIM 000pPYI0BaHHEM.

36

CoenvHeHus HATPUS U
KaJns

XapakTepu30BaTh ~ BaKHCHIIME  XHMHUYECKHC
CBOMCTBa COEIMHEHUMN HATpUs M Kajus. Xapak-
TEPHU30BaTh COJY M CAKHI HATP KaK BaKHEHIIHE
coequHeHUss HaTpus. OOBACHATH B3aMMOCBSI3U
MEXIy HaXOXJCHUEM B IPUPOJEC, CBOWCTBAMH,
OMOJIOTHIECKOH POJIBIO0 M OOJACTSAMHU TIpUMEHE-
HUS CcOoeMMHEHWH HaTpusa W Kamus. CormocTas-
JIATh XMMHUYECKHE CBOMCTBA COCTUHEHUN HATPUS
" Kanus ¢ obmacTamu npuMmeHeHus. Hcciemo-
BaTh CBOMCTBA M3ydaeMbIX BemecTB. Habmronath
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U OIHUCHIBATH CaMOCTOSITENBHO IIPOBOJMMBIC
OIIBITHl C IIOMOLIBIO POJHOrO f3bIKAa M S3BIKA
xumud. CoOmofate mpaBwia W TpUEMBL 0e3-
OIacHO# paboTHI C XUMHYECKHMH BEIIECTBAMH U
abopaTOpHEIM 000pyTOBAHUEM.

37

OO0mrast XxapaKTepUCTHKA
3JIEMEHTOB IJ1aBHOM
noarpynmns! || rpynmst

Xapaktepu3oBaTh OOIIHE CBOHCTBA 3JIEMEHTOB
rmaBHOH monrpynmsl |l rpymmer.  OOGBACHATH
3aBHCHUMOCTb CBOMCTB 3JIEMEHTOB TJIaBHOW IMOJ-
rpynnsl |l rpynmer ot crpoenusi. O6oOmarth
3HaHUS U JAelaTh BBIBOJBI O 3aKOHOMEPHOCTSAX
W3MEHEHUW CBOMCTB 3JEMEHTOB IJIaBHOM MOA-
rpynnsl || rpynmer. [Iporao3upoBaTh cBOWCTBa
HEU3y4YECHHBIX 3JIEMEHTOB U HX COEAMHEHUH Ha
ocHoBe 3HaHuit o [lepuoanueckom 3akone. OOb-
SICHATh B3aMMOCBSI3H MEXIY HaXO0XIECHUEM B
MIPHUPOE, CBOMCTBAMH, OMOJIOTHYECKON POIBIO 1
00JacTIMH TPUMEHEHHS H3YYaeMBIX BEIIECTB.
neHTnguurpoBaTh IIEIOYHO3EMENBHEIE Me-
Tajulbl O LBETY IUIAMEHHM WX COEAMHEHUU.
Habnromate neMoOHCTpHpYEMBIE W CaMOCTOSI-
TENbHO IPOBOAUMBIE ONBITEL. Habmogate XuMu-
YeCKHe PeaKkIMM U OMHCHIBATh HX C IMOMOIUIBIO
poaHOrO s3blka M s3blka xumuu. Cobnronatb
npaBuia U npuéMel Oe30macHoil paboOThI ¢ XU-
MHUYECKUMH BEIIECTBAMH U JIAOOPATOPHBIM 000-
pYZIOBaHUEM.

38

Marsui 1 ero coenmHe-
HUA

OOBICHATH 3aBUCUMOCTE CBOMCTB MarHus OT €ro
cTpocHUs. XapaKTepu30BaTh BakHeHIIHE (U3NU-
YeCcKHe M XMMHUYECKHE CBOICTBA MarHus M €ro
coequHeHnii. CoImoCTaBIIATE XUMHYECKHE CBOM-
CTBA Mar"Husi M €ro COEeIMHEHHH C 00JIaCTIMH
npuMmenenus. ccienoBarbh cBoiicTBa H3ydae-
MBIX BemiecTB. Habmronare M OMMCHIBATL CAMO-
CTOSITENTLHO TPOBOJMMBIE OMBITHI C TOMOIIBIO
pPOMHOTO s3bIKa M si3bika XuMuu. CoOmoaaTh
npaBujia U npuéMel Oe30MacHoOil paboOTh C XU-
MHYECKMMH BEIIECTBAMH U JIAOOPAaTOPHBIM 000-
pyJIOBaHUEM.

39

Kanemuii u ero coenu-
HCHUA

XapakTepu3oBaTh BaKHEHIIHEe (QHU3MUYSCKHE U
XHUMHYECKHE CBOMCTBA KaJIBIIMS M €TI0 COEIHHE-
Huil. OOBSCHATH 3aBUCUMOCTDh CBOMCTB KaJIbIIHS
oT ero crpoeHus. ComocTaBisITh XUMHUYECKHE
CBOICTBA KaJbLIMS M €r0o COEIMHEHHU ¢ 00JIa-
ctamMu  npuMmeHneHus. MccnenoBaTh cBoiicTBa
M3y4aeMbIX BemiecTB. HabmogaTh U OMUCHIBATH
CaMOCTOSITEIEHO TIPOBOJMMBIC OIBITHI C TIOMO-
IIbI0 POJHOTO s3bIKA M s3bIKa XuMuHU. CoOIro-
JIaTh TpaBmiIa U NpuéMbl Oe30macHoil paboTHI ¢
XUMHUYECKHMMH BEIECTBAMU U JIA0OpaTOPHBIM
000pyIOBaHUEM.

40

JKecTkocTh BOJBI U CIIO-
coObI €€ ycTpaHeHHs

XapakTepu3oBaTh BUIbI KECTKOCTU BOJBI Xa-
PaKTepU30BaTh CIIOCOOB! YCTPAHEHHS KECTKOCTH
BOJIbl. HabmroaTh M ONMUCHIBATH CAMOCTOSITENb-
HO TIPOBOJMMBIE ONBITEL. Habmromate Xummude-
CKHE peakIUM U ONHUCHIBATh HUX C IOMOUIBIO
pPOAHOTO si3bIKAa M si3bIka XxuMuH. CobironaTsb
npaBuia U NPUEMBI Oe30macHOi paboThl C XH-
MUYECKUMU BEIIECTBAMH U JIAOOpATOPHBIM 000-
PyJOBaHHUEM.

41

AJTTOMUHHAHN - XUMAYE-
CKHUH 3JIEMEHT U MPOo-
CTO€ BEIIECTBO

OOBACHATD 3aBUCUMOCTH CBOWCTB aJIOMHHHUS OT
€ro CTPOEHMs. XapaKTepu30BaTh BaKHEHIIHE
¢u3ugeckne M XHMHYECKHE CBOWCTBA aJFOMHU-
HUs. XapaKTepr30BaTh MPOMBIILIEHHBIA CIIOCO0
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noJxydeHus: amomuHus. MccnenoBars cBOHCTBa
u3ydaeMbIXx BeecTB. HaOmionmate AeMOHCTpH-
pyeMBble H CaMOCTOSTEIBHO MPOBOIMMBEIE OIIbI-
Tl. HabmonaTh XMMIYECKUe peakiui 1 OIUCHI-
BaTh UX C IIOMOIUBIO POJHOTO SI3bIKA M S3BIKA
xumud. CoOmofate TpaBuina M MPUEMBL 0e3-
OIacHO paboThl C XUMUYECKHMH BEIECTBAMH U
71a00paTOPHBIM 000PYJOBAaHHEM.

42

COCI[I/IHGHI/ISI AJIFOMHNHUA

Xapakrepu3oBaTh ~ BaKHEHIIME  XUMHUYECKHE
CBOWiCTBa coenuHECHUN anroMuHUsA. OOBICHATH
B3aMMOCBSI3U MEXIY HAXO0XJCHHEM B MPHUPO/IE,
CBOMCTBAMH, OHOJOTHYSCKOW POJBIO COCIMHE-
Hui amoMmuHua. CONOCTaBIATb XUMHUYECKHE
CBOWCTBA COCITUHCHUN AFOMUHHS C 00JIaCTAMHU
npuMmeHeHus. MccnenoBats cBoiicTBa H3ydae-
MBIX BemecTB. HabmomaTe W ONMMCHIBATH Camo-
CTOSATENIFHO MPOBOJUMBIC OMBITHL. HaOmromaTsh
XUMHYECKIE PEaKIMX U OMUCHIBATh MX C IOMO-
B0 POTHOTO S3BIKAa W s3bIKa XuMUHU. CoOIro-
JIaTh TpaBmia ¥ MpUEMBI Oe30TacHO paboTHI ¢
XUMHYECKHMH BEIIECTBaMH W J1abopaTOpHBIM
000pyIOBaHUEM.

43

Pemenue 3anaya u BbI-
IIOJIHECHHUE YIIPAKHEHUN
1o TeMe «MeTauisl
[JIABHBIX ITOATPYIID)

CoCTaBIATh ypaBHEHHs pEakiUid, C TMOMOIIbIO
KOTOPBIX MOJKHO OCYIIECTBUThH ILIENOYKU IIpe-
BpaleHui BemiecTB. Mcnonb30BaTh aarOpUTMEI
IIpU pelleHny 3a1a4. OCyIIecTBIATh PacyeTh 1o
XUMHYECKHM YPaBHEHHUSIM.

44

[TpakTuyeckas pabora
No5. Perienue sxcnepu-
MEHTAJIbHBIX 3a/1a4 110
TeMme «MeTabl riaas-
HBIX TTOATPYIII

[TpoBOANTE XUMHUYECKHH SKCIIEPHUMEHT 10 UICH-
TH(UKAIUH BEIIECTB C IOMOIIBIO KAYeCTBEHHBIX
peakiyii, MOIYYSHUIO CONICH METAUIOB TJIaBHBIX
noarpyni. HabmoxaTs n onuceBaTh CaMoOCTOS-
TENBHO MPOBOJMMBIC OIBITHI C IOMOLIBIO POJI-
HOTO SI3bIKa U SI3bIKa XMUMHU. JleTaTh BBIBOJBI IO
pe3yiibTaTaM HNPOBCACHHBIX XUMHWYECCKUX OIIbI-
ToB. CoOmosiaTh TpaBmiia U NMPHEMBI Oe3omac-
HOM pa6OTI>I C XMMHYECKHMMHU BCUICCTBAMU U
71a00paTOPHBIM 000PYIOBAaHHEM.

45

MeTasibI MOOOYHEBIX
NnoArpynm

(17 gacoB)

OO11ast xapakTepucTHKa
MEPEXO/IHBIX METAIIJIOB

XapakTepu3oBarh 00IIMe CBOICTBA MEPEXOIHBIX
MeTawioB. OOBSCHSATh 3aBUCHMOCTH CBOMCTB
MEPEeXOAHBIX METAJIOB OT cTpoeHusa. O600maTh
3HAHUS W JICNIaTh BBIBOABI O 3aKOHOMEPHOCTSIX
WU3MEHEHHH CBOWCTB MEPEXOIHBIX METaJLIOB.
[TporHo3upoBaTh CBOICTBA HEH3y4YCHHBIX OJe-
MEHTOB M UX COCIUHCHMII HAa OCHOBE 3HAHUH O
[TepronueckoM 3aKoHe.

46

Xpom

OOBSICHATD 3aBUCHMOCTH CBOHCTB XpOMa OT €TI0
CTpoeHHUs. XapakTepu30BaTh BaXHEHIIHE (U3N-
4ecKne M XUMHYecKHe cBoiicTBa xpoma. Como-
CTaBJIATh XMMHUYECKHE CBOHCTBA Xpoma C 00ia-
cTsiMH TpuMeHeHus. HabmromaTe W ONMMCHIBATH
JIEMOHCTPHPYEMBIE OTIBITHI.

47

Coenunenus xpoma. 3a-
BUCHUMOCTH KHCJIOTHO-
OCHOBHBIX U OKHCIIH-
TEJBHO-
BOCCTaHOBUTEJIBHBIX
CBOMCTB OT CTEIEHU
OKHUCJICHHUA MCTaljia

XapakTepu3oBaTh  BaKHEMIIME  XUMUYECKHUE
CBOWMCTBA COEJIMHEHHI Xpoma. YCTaHaBIWBATH
3aBUCUMOCTb ~ MEXAY KHUCIOTHO-OCHOBHBIMU
CBOMCTBAaMHM OKCUAOB U THIPOKCHIOB XpoMma U
3HAYEHUEM CTENEHU OKHCIEHHs. XapaKTepH30-
BaTh aM(OTEepHBIE CBOWCTBA OKCHAA M THIPOK-
cuga xpoma (I11). OmuceiBaTh B3auMHBIE Iepe-
XOABl XpOMAaToB U JauxpomaroB. MccrnemoBaTb
CBOHMCTBa M3ydaeMbIX BemlecTB. HaOmomaTth ne-
MOHCTPHUPYEMBIE U CAMOCTOSITENBHO IPOBOIU-
Mble OnbITHl. HabmomaTe XMMUUYECKHE PEaKIin
U ONHKCBIBATh UX C MOMOINBIO POJIHOTO sI3bIKa U
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s3pika xuMuK. CoOnofaTh IpaBuiia U NPUEMBI
0e30macHOl pabOThl ¢ XUMHYECKHMH BEIECTBA-
MH H J1a00PaTOPHBIM 000PYZOBAaHHEM.

48

Maprasnen

XapakTtepu3oBaTh BaXKHEHIIHe (Qu3nYecKkue u
XMMHYECKHE CBOMCTBA MapraHIa M €ro COeaH-
HeHnHA. OOBSACHATH 3aBHCHMOCTH CBOWCTB Map-
TaHIa oT ero crpoeHus. ComocTaBIsATh XUMHIC-
CKHME CBOWCTBAa MapraHlia U €ro COECIUHEHHH C
o0nacTsMH NPUMEHEHHs. XapaKTepH30BaTh OK-
cua mapradna (1V) kak OKHCIHUTENb U KaTaiu3a-
TOp, NepMaHraHaT KaJusl Kak okuciurenb. Vc-
ClIe/IOBaTh  CBOMCTBA HW3y4aeMBIX  BELIECTB.
HaGmonath ¥ OIUCHIBAaTh AEMOHCTPALMOHHBIE U
CaMOCTOSATENILHO MPOBOJUMBIE OIBITHL. Haburo-
JaTh XMMHYECKHE PEaKIWH M ONHCHIBATh HUX C
MOMOIIBI0 POJHOTO sI3bIKa M A3bIKa XuUMUH. Co-
OmonaTh mpaBWiIa U PUEMEI Oe301macHoi pado-
TBI C XUMHYECKUMH BEIIECTBAMH H JIabopaTop-
HBIM 000pYZOBaHHEM.

49

Keieso kak xumuye-
CKUI 2JIEMEHT

XapakTepu30oBaTh JKeNe30 KaK XHMHYCSCKUH
aneMeHT. OOBICHATH B3aMMOCBA3U  MEXKIY
HaxXO0XJICHUEM B IIPUPOJIE, CBOWCTBAMU U OHOJIO-
TU4ecKol ponbio xkene3a. MccinenoBaTh CBOIl-
CTBa M3y4yaeMbIX BellecTB. HaOironmate u omu-
CBIBAaTh CaMOCTOSITEJIbHO HPOBOJUMBIC OIIBITHL
ColOmonate mpaBwiia M TPUEMBI Oe30IMacHOU
paboTHl ¢ XUMHYECKHUMH BELIECTBaMH U Jabopa-
TOPHBIM 000PYZOBaHHEM.

50

Kene3o — npocroe Be-
IECTBO

XapakTepu3oBaTh XKeJIe30 Kak IPOCTOe Bellle-
CTBO. XapaKTepHU30BaTh BaXKHEHIINE (u3MUe-
CKHE M XMMHYECKHE CBOICTBA JKeJe3a, CriocoObl
ero mnomydeHusi. OOBSCHATE  3aBHCHUMOCTH
CBOMCTB kene3a oT ero crpoeHust. ConocTaBisTh
XMMHUYECKHE CBOMCTBa »XKeje3a ¢ 00JacTsIMu
IMpUMEHEHUs. XapaKTepU30BaTh MPOLecC KOPpo-
3MH XKeJle3a U CIOCcOOBI 3alUThI JKejie3a 0T KOp-
posun. MccienoBaTh CBONHCTBAa HM3y4aeMBIX Be-
miecTB. HabmonaTe ¥ ONMUCHIBATh JEMOHCTpPALIU-
OHHBIE U CaMOCTOSTEIHBHO MPOBOAUMBIE OIIBITHI.
HaGmonars XMMHYecKie peakiuy U ONUCHIBATH
UX C TIOMOIIBIO POIHOTO SI3bIKA U SI3BIKA XMMHH.
CoOmofate mpaBwia W TPHEMBI Oe30IIacHON
paboThl ¢ XMMHUYECKHUMH BEIIECTBaMH U J1abopa-
TOPHBIM 000PY/I0BAaHHEM.

51

Coennaenns xeiae3a

XapakTepu3oBaTh ~ BaKHEWIIME  XUMUYECKHE
CBOWCcTBa coequHEHUi xene3a. CpaBHUBATH
KHCJIOTHO-OCHOBHBIE " OKHCJIUTENBHO-
BOCCTaHOBHUTEJIbHBIE CBOMCTBA THUIPOKCHIA Ke-
nesa (1) u rugpoxcuma xenesa (I11). Conocras-
JSITh XMMHUYECKHE CBOMCTBA COEMHEHUI JKele3a
¢ obnactsiMH TpUMEHEHHus. XapakTeph30BaTh
METOIBI TiepeBoJia coleit sxenesa (1) B comu xe-
ne3a (I11) n odparno. HaGmonars neMoHcTpUpy-
emble onbIThl. Habmonate XuMUUeckne peakiyun
U OIMCBHIBAaTh MX C IOMOIIbIO POJHOTO S3bIKa U
SI3bIKa XMMHH.

52

Menn

OOBICHATH 3aBHCUMOCTHL CBOWCTB MEIH OT €ro
CTpocHUs. XapaKTepu30BaTh BaXHeHIIHe (QU3N-
YeCKHe W XHUMUYCCKHE CBOMCTBA Meau U €€ co-
enquHennid. COmmocTaBIsATh XUMUYECKHE CBOMCTBA
MeIu U €€ COeAMHEHUH ¢ 00JIacTsAMH TpUMeEHe-
HUs. XapaKTepu30BaTh MPOMBIIIIEHHBIE CIIOCO-
Obl moxydeHus Menu. lVcciemoBaTh CBOMCTBA
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n3y4yaeMbIx BeliecTB. HaOmronate n onuceiBath
CaMOCTOSITENIBHO NPOBOAMMBIE OIBITEL. Haburo-
JaTh XMMHYECKHE PEaKUUH U ONHCHIBATH HX C
MOMOIIBIO POJTHOTO SI3bIKa U s3bIKa Xumuu. Co-
OmonaTh mpaBWiIa U IPUEMBI Oe301acHoi pado-
TBl ¢ XMMHYECKHMH BELIECTBAMH M JIa0OpaTop-
HBIM 000PYIOBaHHEM.

53

[TpakTuyeckas pabora
No 6. «Ilonyyenue men-
Horo kynopoca. [Tomy-
YEHHE KEJIE3HOTO KYMOo-
poca»

[IpoBOaUTh XMMUYECKUI 3KCHEPUMEHT IO IIO-
JYYeHHI0 3aJaHHbIX BemiecTB. HaOmonate wu
OIUCHIBATh CaMOCTOSTEIHLHO MPOBOIUMBIE OIIbI-
TBI C TIOMOIIBIO POJTHOTO SI3BIKA U SI3bIKA XHUMUH.
Jlenate BBIBOJIBI 1O PE3yJbTaTaM IPOBEICHHBIX
XUMH4YecKHX ombIToB. CoOnofaTh mNpaBuia U
npuémMbl Ge3omacHOl paboThl C XUMHUYECKUMHU
BEIIECTBAMH U JIAOOPAaTOPHBIM 000PYIOBaHHUEM.

54

Cepebpo

OOBSACHATh 3aBUCUMOCTH CBOWCTB cepebpa oOT
ero CTpOeHHs. XapaKTepH30BaTh BaKHEHIIHe
¢du3nueckue ¥ XUMUYECKUE CBOMCTBA cepedpa u
ero coequHeHUH. COMOCTABIATE XUMHUYCCKUEC
cBoifcTBa cepebpa M ero COeAMHEHMI ¢ 00ia-
CTAMH NpuMeHeHHs. HaOnmronate M ONHCHIBATH
JIEMOHCTPUPYEMBIE OIIBITHI.

55

305010

OOBICHATH 3aBUCUMOCTDH CBOMCTB 30JI0Ta OT €I0
CTpoeHHs. XapaKTepu30BaTh BakKHEHIINEe (HU3H-
YeCKHME M XHMMHUYECKHE CBOMCTBA 30j10Ta U €ro
coenuHennii. COmoCTaBiIsATh XUMHYECKHE CBOM-
CTBa 30J10Ta U €ro COeAWHEHUH ¢ 00JacTIMM
MPUMEHCHUS. XapaKTepru30BaTh CIOCOOBI BBIIC-
JIEHUS 30JI0TA U3 30JOTOHOCHOM MOPOABIL.

56

[uuk

OOBACHATH 3aBUCUMOCTH CBOMCTB IIMHKA OT €ro
cTpoeHHs. XapaKkTepu30BaTh BakHeHe Gu3u-
YeCKHe U XMMHYECKUE CBOMCTBA LIMHKA K €ro
coeiMHeHU#. XapakTepu30BaTh CIIOCOOBI TOJTY-
yeHusa nuHKa. COMOCTaBIIATh XUMHUECKUE CBOI-
CTBa LMHKA W €ro COEAUMHEHUH ¢ 00JacTIMHU
npuMeHeHus. MccnenoBaTh CBOWCTBA H3ydae-
MBIX BemiecTB. Habmromare M OMHMCBIBATL CaMO-
CTOSITENIHO IPOBOJUMBIC OMBITEL. HabmromaTh
XMUMUYECKHE PEAKIUU M OMHUCHIBATh MX C ITOMO-
IIbI0 POJHOTO s3bIKa M s3blka XuMuu. CoOuiro-
JlaTh TpaBmia U npuéMbl Ge30macHol paboThI C
XMUMHUYECKUMH BELIECTBAMU H J1aO0OpaTOPHBIM
000pyIOBaHUEM.

57

Pemenne 3amad 1 BBI-
MOJIHEHUE YIIPAXKHEHU I
o TeMe «MeTaJIs 1o-
OOYHBIX MOATPYIII

CocTaBisiTh YpaBHCHUA peaKuMﬁ, C IIOMOIIBIO
KOTOPbIX MOKHO OCYHICCTBUTH LCIOYKU IIpe-
BpaH.ICHI/Iﬁ BCHICCTB. Hcnons3oBaTh AJITOPUTMbL
IIpyu pCUICHUMA 3a41a4. OCyH_IeCTBJ'lﬂTL pac4€eThI IO
XUMHUYCCKUM YPaBHCHUAM.

58

[TpakTrueckas pabota
Ne 7. Pemenne skciie-
PUMEHTAJbHBIX 33/1a4
o TeMe «MeTaJIs 1o-
OOYHBIX MOATPYIII

IIpoBOaUTh XMMHUYECKUI 3KCHEPUMEHT IO IIO-
nydeHuto runpokcuna xenesa (1), ruapokcuna
xenesa (I11), xmopuna xenesa (1), oxkucaa Mean
(1), maurpara meau (I1), ruppoxcnma xpoma (111),
THIPOKCHIA IIMHKA, XpoMara Kaius. [IpoBOIuTh
XUMHAYECKHH JKCIEPHUMEHT IO OIPEICICHHUIO
Ka4eCTBEHHOTO COCTaBa XJopuaa U cyibghara
xkene3a (111), uaeHTHGUKAIIIE MOHOB METAJUIOB
MOOOYHBIX TOATPYHII C TOMOIIBI KayeCTBEH-
HbIX peakuui. [IpoBoAUTH XMMUYECKHUI 3KCIe-
PUMEHT IO HCCIICAOBAHUIO aM(pOTECPHOCTU THJ-
poxcuma xpoma (I11) u runpokcuna nuaka. Ipo-
BOJIUTh XMMHUYECKUH IKCIIEPUMEHT IO HCCIIEH0-
BaHHIO B3amMojeicTBus xmopuaa xeneza (1) c
JIUXPOMATOM Kajusl B Kucyion cpene. [IpoBoants
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XUMHYECKHH 3KCIIEPUMEHT 110 OYHMCTKE JKeye3a
OT pkaBunHBL. HabmronaTh M omuckIBaThE caMo-
CTOSATEIBHO HPOBOJMMBIC OIBITHI C ITOMOIIBIO
POIHOTO S3BIKA M SI3bIKa XUMHH. J{enaTh BEIBOIBI
IO pe3yiabTaTaM HPOBENCHHBIX XHMHYECKUX
ombiToB. CoOmonaTh mpaBwiIa U NPUEMBI 0e3-
OIacHO paboThl C XUMUYECKHMH BEIECTBAMH U
71a00paTOPHBIM 000PYJOBAaHHEM.

59

[TpakTrueckas pabota
Ne 8. «Ilonyyenue conu
Mopa»

[TpoBOANTE XUMHYECKUN SKCHEPHMEHT IO I0-
JY4EHHIO 33JlaHHBIX BemiecTB (comu Mopa).
HaGmonate M onmMChIBAaTH ~ CaMOCTOSTENBHO
MPOBO/IMMBIE OIIBITH C MOMOIIBIO POJTHOTO SI3bI-
Ka M 53bIKa XUMHU. JlenaTh BBIBOJABI O Pe3yJlb-
TaTaM IMPOBEJCHHBIX XUMHYECKHUX OIBITOB. Co-
OmonaTh mpaBWiIa U IPUEMBI Oe301acHoi pado-
TBl ¢ XMMHYECKHMH BELIECTBaMH M JIabopaTop-
HBIM 000pYHOBaHHCM.

60

O0o00mmaroree IMOBTO-
peHwue 1o reme «Merai-
JIBI»

CocTaBnsaTh CpaBHHUTENBHBIE M 000OIIaroIIe
cxeMbl. [IpoBoguTh pacuéTsl MO XUMHYECKHM
(dbopMynaM BEIIECTB M YPaBHEHHSIM XHUMHUYCCKHX
peakiuid. OCyIIECTBIATH MO3HABATENBHYIO pe-
(JIeKCHIO B OTHOIICHHH COOCTBEHHBIX JIOCTHIKE-
HHUH B Ipoliecce pelieHus yuyeOHbIX U MO03HaBa-
TENbHBIX 3a/1a4.

61

KoHntposbHas padota
Ne2 1o teme «Meraii-
JIBI»

OcCyIIecTBIATh NO3HABATENBHYIO pedIeKCcHio B
OTHOLICHUH COOCTBEHHBIX TOCTM)KEHHH B Ipo-
Iecce pemeHuss y4eOHBIX U IO3HABaTENIbHBIX
3azad.

62

CTpOCHHe BelIECTBA

(8 gacon)

Snpo atoma. Snepusie
peakuuu

O000maTy  TOHATHA  «IAPO»,  IPOTOHY,
CHEUTPOH», «M30TOMBI», «HYKIHIAB). XapakTe-
pHU30BaTh CTPOEHHE aTOMHOro snpa. Pasnnyarsb
TEPMUHBl «HYKJIUABD) U «HM30TONbI». XapakTe-
PHU30BaTh TUIIBI PAJIMOAKTUBHOTO pacmaia, THUIIbI
sIIEpHBIX peakuuid. OnuchIBaTh MONTYYEHHE HO-
BBIX JJIEMEHTOB IIOCPEJCTBOM SIIEPHBIX peak-
A,

63

DNeKTpOHHBIE KOH(HU-
rypaiuu aToMoB

XapakTepu3oBaTh COCTOSIHUE JJIEKTPOHA B aToO-
Me. O000IIAaTh MOHITUSI «IJIEKTPOHHAS KOH(H-
rypaums», «9HEPreTH4YeCKUil YpOBEHb», «aTOM-
Has opOuTanby. XapakTepu3oBaTh KBAHTOBBIE
gucna. PopmynupoBarth 0a30BbIE MPHUHIIUIIBI
pacrpesieneHuss JIEKTPOHOB TI0  OPOHMTAJISIM.
CpaBHUBATh aTOMHBIE OPOWTAIH, HAXOJISIIHECS
Ha pasHbIX YPOBHAX, MO (OopMe M SHEpruu. Xa-
paKTepru30BaTh BAJEHTHBIC BO3MOXHOCTH aTo-
MOB XUMHYECKHX DJIEMEHTOB.

64

OneKTpOHHbIE KOH(DU-
rypaiuu aToMOB

Xapakrepu3oBaTh COCTOSIHUE 3JIEKTpPOHA B aro-
Me. O000maTh MOHATHS «IJIEKTPOHHAsT KOH(U-
Typamusy, «YHEPreTHYeCKUd YPOBEHBY, «aTOM-
Has opOutanby. XapaKkTepu3oBaTh KBAHTOBBIC
gucna. PopmynupoBaTh 0a30Bble PHUHIIUIIBI
pacmpesieNieHnss DJIEKTPOHOB TI0  OpOUTAIIsIM.
CpaBHUBaTh aTOMHBIE OPOWTAIM, HAXOJSAIIHECS
Ha pa3HBIX YPOBHsX, Mo (popme u »HEepruu. Xa-
paKkTepHu30BaTh BaJICHTHBIE BO3MOXHOCTH aro-
MOB XUMHUYECKUX 2JIEMEHTOB.

65

KoBanenTHas cBsI3b U
CTPOEHHE MOJIEKYI

KoHkpeTu3upoBaTh  MOHATHS  «XUMHYECKAs
CBSI3b», «BAICHTHOCTH». (O000mIaTh MOHATHUS
«KOBAJICHTHAsI HEIMOJIAPHAS CBSI3b», «KOBAJCHT-
Has TOJsipHAs CBA3b». OOBACHATH MEXaHU3M
00pa3oBaHusl KOBAJICHTHOW CBs3H. OIHUCHIBATH
XapaKTepUCTUKN KoBajieHTHOM cBs3u. IIpencka-
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3bIBaTh (POPMY NPOCTHIX MOJeKyJ. Habmronats n
OIMCHIBATH JICMOHCTPUPYEMBIE MaTEPHAIbL.

66 Wonnas cBsi3b. CTpoe- O0600maTh TOHATHA «HOHHAS CBSI3BY, «KPHUCTAII-
HHE HOHHBIX KPHCTaJl- JTYecKas peméTKay, «QIEeMEHTapHas sdeiikay.
OOBACHATD MEXaHW3MBI O0pa30BaHHUA HOHHOI
0B CBs3U. XapakTepH30BaTh THITBI KPHCTAJUINYE-
CKHX pEIIeTOK WOHHBIX coenuHeHnid. Habmro-
JIaTh W OIMHUCHIBATh JEMOHCTPHpPYEMBIC MaTepHa-
JIBL.
67 MeTajuinueckasi CBi3b. 00600mAaTh MOHATHE «METAJUINYECKAs CBS3bY.
KpHCTamImyecKue pe- OOBACHATH MEXaHU3MBI 00pa30BaHHS METAJUIU-
YECKOM CBsI3U. XapaKTepU30BaTh TUIIBI KPUCTA-
LHETKH METAILIOB JUYECKUX PEIIeTOK MeTauioB. HaOmronate u
ONKCHIBATH JAEMOHCTPUPYEMbIE MAaTEPHAIIBI.
68 Me)I(MOJ'IeKyJ'ISIpHBIe XapakTepu3oBaTh THUIBI  MEXKMOJEKYISIPHOTO
B3aMMOICHCTBUS B3auMozercTBusa. O000mAaTy MOHITHE «BOJIO-
pomHas cBs3b». OOBSACHATE MEXaHU3MBI 00pa3o-
BaHUS BOIOPOJHOU CBS3H.
69 0O000maro1ee moBTo- CoCTaBNATh CpaBHHUTENBHEIE H 0000IIaroIIne
penue 1o teme «CTpoe- | CXEMEL IIpoBoauTh pacy€Thl MO XUMHYECCKIM
¢dopMmynaM U ypaBHeHHsAIM peakuuii. OcymecTs-
HHC BCILCCTBA» JATHh TIO3HABATEIbHYIO pPEe(ICKCHIO B OTHOIIE-
HUU COOCTBEHHBIX NIOCTIDKEHUH B mpoliecce pe-
eHus y4eOHBIX U MIO3HABATEIbHBIX 3a7ad.
70 | Teopernueckoe Onmu- TerutoBbie 3¢ HeKThI Xapakrepu3oBarh TeILIOBbIC dPHEKTbI XUMHYE-
CaHMe XHMHYECKHX pe- | XUMIUECKHX PEaKIHii ckux peakiuid. O000ImIATh MOHATHS «IK30TEp-
. MUYECKasi PEaKIusy», «IHIOTepMUYECKasi peax-
akuuu nusi». ONUCHIBaTh TEPMOXUMHUYECKHE DPEAKITHH.
PaccuutbiBath TeruoBble A3P(PEKTH XUMUIECKUX
(17 gacoB) peakmuii. OnpenemnsaTs MOHATHE «IHTAIBITH.
OnpenensaTe TEIUIOTHI OOpa30BaHUS BEIICCTB.
HabnromaTe W OIUCHIBATH JIEMOHCTPUPYEMEIC
MaTepHabl.
71 3akou ['ecca ®opMynupoBaTh 3akoH l'ecca M cieacTBUs U3
Hero. PaccunThIBaTh TEIUIOTHI peakiMyd dYepe3
TEIUIOTHI 00pa30BaHUs BEIIECTB. PaccUMTHIBATH
TEIUIOTHI PEaKINU Yepe3 SHEPTHH CBA3EH.
72 Ourtponus. Bropoii 3a- DopMyIUpPOBATE BTOPOH 3aKOH TEPMOJIUHAMHU-
KOH TePMOIHHAMUKH ku. OnepupoBaTh MOHATHEM «IHTPOTIHSI.
73 3Hepr‘H;{ I'ubbca u KpH- Xapaktepu3oBaTh SHepruto ['mbbca kak Tepmo-
TepHH CAMOTIPOH3BOIb- IuHaMu4eckyro  (yakiuio. [Iporaosuposartsb
BO3MOXHOCTh MPOTEKAHUS XUMHYECKUX pPeak-
HOCT% XUMIICCKUX pe- IMH HA OCHOBE MMEIOIINXCS 3HAHUN 10 XUMHYe-
aKIHH CKOH TepMOJMHaMuKe. XapaKkTepu30BaTb KpUTe-
pUU  CaMOTIPOM3BOJIBHOCTH XHMHYECKUX pPeak-
LUH.
74 Perenwe 3ama4 1o TeMe | OCYIECTBIsT: pacyéThl TEINIOBBIX dhPeKToB
«XHMHYECKas TEPMO- XUMHUUYECKHUX PeaklUMi Ha OCHOBE JAHHBIX O Tel-
HHAMEKAY noBoM 3¢ddekre oOpazoBanus BeuecTs. [Iporuo-
3UpOBaTh BO3MOXHOCTb MPOTEKAHUS XHMHYE-
CKHX peakUuil Ha OCHOBE HMEIOIIMXCS 3HAHUM
o XuUMUYecko TepmoguHamuke. OcymiecTs-
JISITh pacyeThl Mo XuMudeckum Qopmynam. Hc-
T10JIb30BATh AJTOPUTMBI TP PEIICHUN 3a]1ad.
75 CKOpOCTB XUMHAYECKOMN XapakTepu3oBaTh CKOPOCTh XMMHUYECKON peak-
peakiuu. 3aKoH feii- uu. OOBSICHATH 3aBUCUMOCTDH CKOPOCTH XUMHU-
YECKOW peaklnud OT pasIudHbIX (PaKTOPOB.
CTBYIOIIHIX Macc DopmynupoBaTh 3aKOH JEHCTBYIOIIMX Macc.
Habnromate W OIMCHIBATH JIEMOHCTPUpPYEMEIC
OTIBITHI.
76 3aBHUCHMOCTD CKOPOCTH | OnpenensTh MOHATHS «TeMIepaTypHBIi KO2(]-

(1)I/IIII/ICHT CKOPOCTU», <«OQHCPIrUd aKTUBALIUNY.
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peaxkiuu oT Temrepary-
pBI

®opmynupoBarts npasuino Banr-I'odda. O6bsic-
HATh IPHYMHY YBEIMYECHHS CKOPOCTH PEaKIHU
npy HarpeBaHuH. HabmronaTe W omuchkIBaThH ne-
MOHCTPHPYEMBIE OITBITHL

7

Karanus. Karanuzaropst

OmnpenensiTh MOHSATHS «KATAIU3», «KaTaln3a-
TOp», «(DEPMEHT», «AKTUBHOCTBY», «CEJICKTUB-
HOCTB», «TOMOTCHHBIN KaTaln3y», «reTeporeH-
HBI KaTtanus3». OOBICHATL MEXAHU3M HEHCTBUSA
katanm3atopa. ONHCBIBATE MEXaHU3MBI TOMO-
TCHHOTO, TETEPOrCHHOT0 U (PEPMEHTATHBHOTO
Katann3oB. HaOmromaTh JEMOHCTPUPYEMBIC U
CaMOCTOSTENIFHO MPOBOIUMBIC OMBITHL. Habimro-
JaTh XUMHYCCKUE PEAKIUH M OMHUCHIBATH HX C
MOMOIIIBI0 POJHOTO S3bIKA U si3bIka XuMuu. Co-
OmonaTh mpaBWiIa U IPUEMBI Oe301acHoi pado-
Thl C XUMHYECKAMH BEILECTBAMH H Jlaboparop-
HBIM 000PYI0BaHUEM.

78

XUMHYECKOE pABHOBE-
cue. KoHcranra paBHo-
BECHS

XapakTepu3oBaTh  XMMHUYECKOE pPaBHOBECHE.
CpaBHUBaTh 0OpaTHMbIE M HEOOpAaTHMBIE pEaK-
UK. XapaKTepH30BaTh KOHCTAHTY DPaBHOBECHS
KaK KOJMYECTBEHHYIO XapaKTEPHCTHKY ITOJIOXKE-
HUSI XUMHYECKOTO pPaBHOBECHSI.

79

[Tpunuun Jle [larense

®opmynuposars npuHuun Jle Ilarense. Xapak-
TEpU30BaTh THUIIbI PABHOBECHBIX cucTeM. O0Bbsic-
HATh 3aBHCHUMOCThH IIOJIOKEHHUSI XMMUYECKOTO
paBHOBecHsI OT pa3nuuHbIX (akropos. [Ipeacka-
3bIBaTh HAIIPABJICHHE CMEIIEHUS XUMHYECKOTO
paBHOBECHSI TIPH M3MCHEHHH YCIIOBHH IpOBerie-
HUS 00paTUMOI XuMUYeckor peakimu. Habmro-
JaTh JEMOHCTPHpYeMble OmbIThl. Habmronmats
XMMHUYECKHE PEeaKIU M ONHCHIBATh UX C IIOMO-
IIBIO POJIHOTO SI3BIKA U SI3bIKA XUMHUH.

80

[TpakTnueckas pabora
Ne 9. «Cxopoctb xumu-
YECKHMX peaknui. Xu-
MHYECKOE PABHOBECHE»

ITpoBOIUTE XUMHUUYECKUI KCIIEPUMEHT O OIpe-
JienieHnto  (pakTopoB, BIMSAIOMIMX Ha CKOPOCTH
XMMHUUYECKON pEeaKkUMd U IOJIOKEHHUE XHMHYe-
CKOTo paBHOBecHs. VccnenoBars yciaoBus, BIIU-
SIFOIAE HA CKOPOCTh XMMHUUYECKOU peakuuu. Mc-
CIIEZIOBATh YCJIOBHs, BIMAIOIIUE HA IOIOXKEHUE
XMMHYECKOTro paBHOBecua. Habmiomate u omu-
ChIBaTb CAMOCTOSATEIbHO IPOBOJUMBIE OIIBITHI C
HMOMOILBIO POJHOTO SI3bIKA M I3bIKA XUMHU. [le-
JaTh BBIBOABI MO PpE3yJbTaTaM IMPOBEJEHHBIX
XMUMHUYECKHX ombIToB. CoOnonars mpaBwia |
npuéMbl Ge3omacHOl PaboThl ¢ XUMHUYECKUMHU
BEIIECTBAMH U J1a00OPaTOPHBIM 000pYIOBaHUEM.

81

HNonHoe npounsseaeHne
BOJIbl. BomopoaHbli 1o-
Ka3areib

XapakTepu30BaTh HOHHOE MPOU3BEJEHHUE BOJBI,
BOAOPOHBIN Noka3aTens. [IpoBoauts pacuér pH
PacTBOPOB CHIIBHBIX JJIEKTPOJIUTOB. DKCIEPH-
MEHTQJIBHO OIPEAEIATh KUCIOTHOCTh CPEIbl
Pa3IMYHBIX PAaCTBOPOB, B TOM YHCIIE W B OBITY.
JleMOHCTpUpOBaTh 3HAHME IPAaBMI OKa3aHMsS
[IEpBOM MOMOILMU IIPU IONAJAaHUU Ha KOXY pac-
TBOPOB C BBICOKUM U HU3KUM pH.

82

XUMHUYECKOE paBHOBE-
CHE€ B pacTBOpax

XapakTepu3oBaTh XHMHUYECKOE DPABHOBECHE B
pactBopax. Omnpenenars MNOHATUE «KOHCTAHTA
jqucconyanumy. Mcnonp3oBaTh KOHCTAHTHI JHC-
coluanyy A pacueTa PaBHOBECHOIO COCTaBa
pactBopoB. IIpoBoguTh pacy€rbl MO XHMHUYE-
CKUM (OpMyJiaM U YpaBHEHHSIM.

83

XUMHAYECKHE UCTOYHU-
KM TOKA. DIJIEKTPOIU3

OOBSACHATD MPUHIIUI JICHCTBUS T'aJbBaHUYCCKO-
IO DJIEMEHTa, aKKyMyJIsATOpa. XapaKTepH30BaTh
XUMHYECKHE MCTOYHUKH ToKa. OmpenensTs mo-

41




HATHSL «aHOI» M «KaTo[y. OnpeaensiTh NOHATHS
«CTaHAAPTHBIA SIEKTPOAHBIA TOTEHIHMA» U
«OIEKTPOIBIDKYIIAS CHJIa PEaKIm». XapakTe-
pU30BATh  ANEKTPOIM3 KaK  OKHUCIHTENbHO-
BOCCTAHOBUTENBHBIN Tporecc. OOBICHATH IMPoO-
IIECCHI, IIPOTEKAIOMINE MIPH JIEKTPOJIHM3E pacIlia-
BOB M pacTBOPOB. PacKphIBaTh MpPaKTHIECKOE
3HA4YEHUE IEKTPOIIM3A.

84

O0o0maroree moBTO-
penue 1o teme «Teope-
THYECKHUE OCHOBBI XU-
MUK

CoCTaBNsATh CpaBHHUTEIBHBIC K 0000IIArOIINE
cxeMbl. TIpOBOMUTH PacyEThl MO XUMHUYECKUM
dbopMmynaM U ypaBHeHHAM peaknuil. OCyIecTs-
JISITh  TIO3HABATENILHYIO PE(IEKCHIO B OTHOIIIE-
HUM COOCTBEHHBIX TOCTIXKEHHUI B MpOIECCE pe-
IIeHusl y4eOHbIX M MO3HABATEIILHBIX 3a/1a4.

85

KonrponbsHas padota
Ne3 no reme «Teoperu-
YECKUE OCHOBBI XMMUU»

OCyYIIECTBIISITh MO3HABATEIBHYIO PE(IICKCHIO B
OTHOIICHUH COOCTBEHHBIX NOCTI)KEHHH B IIPO-
mecce pemeHuss y4eOHBIX W TO03HABATEIbHBIX
3a1a4.

86

XuMH4Yeckas TeXHO0JI0-
rus

(7 gacoB)

Hayunsle npuHIAIIBL
OpraHu3anuy XuMHu4e-
CKOT'O IIPOM3BOJCTBA

CI/ICTGMaTI/ISI/IPOBaTL O6H.[I/IC NPUHIOUIIBI HAYy4-
HOHU OpraHu3anu XuMH4ICCKOTO MPOMU3BOJACTBA.

87

IIpon3BoaCTBO CEpHOM
KHCJIOTBI

XapakTepu30BaTh IPOIECC IPOHU3BOICTBA Cep-
HOW KHUCITOTHL. ONHCBIBATH KaXIYIO CTaIHIO
npou3BoacTBa. OOBICHATH YCIOBUS MPOBEACHUS
XUMHUUYECKUX PEAKIUi, Jie)aluX B OCHOBE IO-
Jy4eHUs! CepHOM KUCTIOThI. OMUCHIBATh XUMUYE-
CKHE peakIlMH, JIe)Kallie B OCHOBE IMOTYYCHHS
CEepHOM KHUCTOTHI, C HCIMOJIb30BAHUEM POJHOTO
SI3bIKA U A3bIKa XUMHHA. OOBACHATH CIIOCOOBI
3alIUTHl OKPYXKAIOMIEH Cpeibl W YelIOBeKa OT
MPOMBINIICHHBIX 3arpsi3HeHuid. HabOmromate u
OTIACHIBATH IEMOHCTPUPYEMBIE MaTEPHAIEI.

88

IIpon3BoacTBO amMmmuaka

Xapakrepu3oBaTh NpPOLECC NPOU3BOACTBA aM-
Muaka. OOBACHATh ONTHMAIBHEIC YCIOBHS IIPO-
BEJICHUS] XUMHUYECKUX PEaKLHil, JIexalux B oc-
HOBE MOJIy4eHUs1 aMmMmHuaka. OnuceiBaTh XUMHUYE-
CKHE peakIlnH, JIe)Kallie B OCHOBE IMOITYYCHHS
aMMUaka, C HCIOJIb30BaHUEM POJHOTO SI3bIKA U
s3pIKa XUMHAH. OOBSICHATH CIOCOOBI 3aIl[UTHI
OKpYXalollel cpelpl W YeJoBeKa OT MPOMBIII-
JICHHBIX 3arpsI3HEHUM.

89

ITpon3BoacTBO UyryHa

XapakTepu30BaTh IPONECC MPOU3BOJCTBA UYTy-
Ha. ONKChIBaTh XMMHUYECKUE PEAKIIUH, JIeKaIIne
B OCHOBE IOJIy4€HHsI UyTyHa, C UCHOJIb30BAHUEM
POIHOTO s3bIKa W si3bIKa XUMHUH. OOBSICHATH
CHOCOOBI 3alUTHl OKPYXKAIOIIEH Cpellbl U Yelio-
B€Ka OT MPOMBIIUICHHBIX 3arps3HeHnii. Haburo-
JIaTh U OMUCHIBATh JEMOHCTPHPYEMBbIE MaTepHa-
JIBL

90

[IpousBoAcCTBO cTanu

XapakTepu3oBaTh MPOIECC MPOU3BOCTBA CTaJIH.
OnuceiBaTh XMMHYECKHE PEAKIINH, JeKallue B
OCHOBE TIONYyYEHHUS! CTajii, C HCIIOJb30BAHHEM
POMHOTO sI3bIKA M sI3bIKa XUMHUU. OOBICHSITH
CIOCcOOBI 3aIIUTHI OKPYXKAIOIIEH Cpeabl U Yelno-
BeKa OT NMPOMBINUICHHBIX 3arps3HeHui. Habmro-
JlaTh ¥ ONUCBIBATh JE€MOHCTPUPYEMbIE MaTepua-
JIBL.

91

[IpoMmbInieHHBIN Opra-
HUYECKUW CUHTE3

CpaBHUBaTh OCHOBHOM M TOHKHI OpraHHMYeCKUi
CcUHTE3. XapaKTepu30BaTh MPOLECC MPOU3BOICTB
MeraHojia. OMNUCHIBATh XUMHUYECKHE PEaKIUH,
JIe)Kalue B OCHOBE MOJYyYEHUs] METaHOJIa, C UC-
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MOJIb30BAHUEM POJHOTO SI3bIKA W SI3bIKA XMMUHU.
OOBSICHIATh CTOCOOBI  3alUTBl  OKPYXAIOMIeH
CpeIsl M 4elloBeKa OT MPOMBIINIICHHBIX 3arps3-
HEHHH.

92

XUMHUYECKOE 3arpsi3He-
HUE OKpYXKarolen cpe-
OBl «3enéHasy XUMU

XapakTepu30BaTh OCHOBHBIE (DAKTOPHI XMMHUUE-
CKOTO 3arpsA3HEHUs OKpy»Karomel cpensl. Ompe-
JETSITh MCTOYHUKH XHMHUYECKOTO 3arpsi3HEHHA
OKpYXKaIOIIEH Cpenbl M apryMEHTHPOBAHO IIPEa-
narath crocoObl e€ oxpaHbl. OnpenensiTb MOHs-
THE «3eNEHAsT» XUMHUsS. XapaKTepru3oBaTh 00IIHe
NPUHIHUIIBI «3eIEHOH» XUMHH.

93

XXMM B IOBCEIHEB-
HOM KU3HH

(4 gaca)

XUMHASA TUIIA

XapakTepu30BaTh OCHOBHBIE KOMIIOHEHTHI MTUIIU
— O€JIKM, JKUPBI, YIIEBOABI, BUTAMUHBL. OMHCHI-
BaTh XMMUYECKUE PEAKIIUH, JIeXKalle B OCHOBE
MOJTy4eHHs1 M3ydaeMbIX BemiecTB. Kiaccuduim-
poBaTh W XapaKTEPH30BATh IHINEBBIC TOOABKH.
[TpomarannupoBaTh 340pOBBI  00pa3 >KHU3HM.
Hcnonp30BaTh MOJTydEHHBIE 3HAHUS NIPU MIPUMe-
HEHUH pa3InYHBIX BeUlecTB B ObITy. Habmonats
1 OTIMCHIBATh IEMOHCTPHUPYEMBIE MAaTEPHATIbIL.

94

JlekapcTBEeHHBIE CpeI-
CTBa

XapakTepH30BaTh POJib XHMHU B COBPEMEHHOU
MeIuIyHe. XapakTepu3oBaTh 3ajaud, CTOSIINE
nepen (apManeBTHYECKOW XUMue u Qapmako-
norueit. KnaccuduuupoBaTh  JieKapCTBEHHbIE
cpenctBa. OcBauBaTh HOPMBI SKOJIOTHYECKOTO U
6e30macHOr0 OOpalleHHUs C JIeKapCTBEHHBIMHU
npenaparamu. Vcrnosp30BaTh MOJIyYeHHBbIE 3HA-
HHS TpY NPUMEHEHWH JieKapcTB. [Ipomaraniu-
POBaTh 3JOPOBBIA 00pa3 KU3HH.

95

Kocmernueckue u nap-
¢broMepHbIe CpeaCcTBa

XapakTepu3oBaTh KOCMETHUYECKHE H mapQro-
MepHBIE cpejacTBa. [lpomaraHaupoBaTth 370pO-
BEIIf 00pa3 KU3HU.

96

briToBas xumusa

[TporHo3upoBaTh MOCIEICTBHS HApYLIISHUH Mpa-
BT 6€3011aCHOM PabOTHI ¢ €AKUMH, TOPIOYAMH U
TOKCHYHBIMH BEIIECTBAMH, CPEACTBAMH OBITO-
BOW XUMHH. VcIionp30BaTh MOJTydeHHbIE 3HAHUS
IPY NIPUMEHEHWU PA3IMYHBIX BEIIECTB B OBITY.
HaGmonaTe 1 ONMCHIBaTh I€MOHCTPUPYEMBIE 1
CaMOCTOATEIIbHO ITPOBOAMMBIE OIIBITHI C ITOMO-
IO POAHOTO A3bIKa W A3bIKA XUMHU. Hpona-
TaHIUPOBATh 3J0POBBIA 00pa3 xu3HH. Cobiro-
JIaTh MpaBmia ¥ NpuéMsl Oe30macHoil paboTHI ¢
XUMHYCCKMMHU BCIICCTBAMH U HaGOpaTOpHBIM
000pyIOBaHUEM.

97

Xumusi Ha cayxkde 00-
1eCTBa

(3 gaca)

XHUMHS B CTPOUTEIIBCTBE

XapakTepu3oBaTh Ba)KHEHIINE XMMUYECKHE Be-
IIECTBa B CTPOMTENLCTBE (THIIC, W3BECTh, Ile-
MEHT, O€TOH U J1p.). Mcnonp30BaTh MOJTyYeHHBIE
3HaHUS TPU IPUMEHEHHUN PAa3JInYHBIX BEHICCTB B
ObITy. HaOmonaTh M OMMCHIBATH JAEMOHCTPUPY-
€MbI€ U CAaMOCTOSITEJILHO TPOBOJMMBIE OIBITHI C
TIOMOIIBIO POAHOTO A3BIKA W A3BIKA XUMHWU. Co-
Oroath mpaBWiia U MpuéMbl Oe3omacHol pabo-
THl ¢ XUMHWYECKHUMHU BEIIECTBAMH U J1abopaTop-
HBIM 000PYZOBaHHEM.

98

XUMHS B CEJIHLCKOM XO-
3SUCTBE

Knaccugpummposate MuHepanpHBIE YIOOpEHUS
[0 pa3HBIM OCHOBAaHWAM. Pa3nmm4ate OCHOBHEIE
MUHEpaJbHbIe (a30THBIE, KaluiHbIE, (Gocdop-
HBIE) yNOOpEHUs, pacKphIBaTh X POJb B MOBBI-
IIEHUH MPOM3BOAUTEIBHOCTH CEIILCKOTO XO3sH-
cTBa. XapakTepu3oBaTh W KJIACCH(OUIMPOBATH
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Cpe/CTBa 3alllUThl pacTeHHi. Mcnosib30BaTh 1mo-
Jy4eHHbIe 3HAHWS NPU MPUMEHEHHN Pa3IMnYHbIX
BeriecTB B ObiTy. HaOmogate u ommceIBaTh Jie-
MOHCTPHPYEMBIE ¥ CaMOCTOSTEIHFHO HPOBOJIH-
MBbI€ OIBITHI C OMOIIBIO POJHOTO S3BIKA U SI3BI-
ka xumun. CoOnronaTh npaBmia U NpuEMBI 0e3-
OIacHO paboThl C XUMUYECKHMH BEIECTBAMH U
71a00paTOPHBIM 000PYIOBAaHHEM.

99

Heoprannueckue mare-
puansl

XapakTepHu30BaTh pa3IMIHbIC BUIBI CTEKIA. Xa-
pPaKTepU30BaTh TPAJIMIMOHHBIC U COBPEMCHHBIC
KepaMHYEeCKHe MaTepuajbl. XapaKTepHU30BaTh
KEPMEThI U MaTEPHUANBI C BHICOKOW TBEPIOCTHIO.
OnuchBaTh XUMHYCCKUE PEAKIUH, JISKAIINE B
OCHOBC TOJIyYCHHs HW3ydYaeMbIX BeliecTB. Mc-
MOJIb30BATh TOJNYYCHHbIC 3HAHUS MPU IPHMEHE-
HUH Pa3UYHBIX BemiecTB B ObITy. Habmonate u
OIHUCHIBATH IEMOHCTPUPYEMBIEC MATEPHAIIBL.

100

XuMus B COBpeMeHHOii
HayKe

(3 gaca)

Meto010rHsI HAYYHOTO
uccienosanus. Mcrou-
HUKH XUMUYECKOM MH-
dbopmaru

XapakTepu3oBaTh Hay4YHOE MO3HAHUE, BBIIEISTD
CyOBEKT B O0BEKT HAyYHOTO MO3HaHUA. Xapak-
TEpU30BaTh dTalbl HAYYHOTO MCCIIEI0BAHUS.
XapakTepu3oBaTb XUMHUYECKHH OKCIEPUMEHT
KakK BeAYyIIUA METOJ HAay4YHOrO MO3HAHWS B XH-
muu. Ilonp30BaThCcsi HCTOYHUMKAMUA XMMUUYECKOU
uHpopmanuu. Habmronats 1 OnuchIBaTh 1EMOH-
CTpUpYEMbIE MaTepUabl.

101

O06o0611aromiee MoBTO-
penue 3a kypc 11 kmacca

CoCTaBIsTh CpaBHHUTEIBHBIC K 0000IIArOIIHE
cxeMbl. [IpoBoauTh pacd€rsl MO XUMHUYECKUM
dopMynaM U ypaBHEHHsAIM peaknuii. OcymecTs-
JATHh TIO3HABATEIBHYIO PEe(ICKCHIO B OTHOIIE-
HUHM COOCTBEHHBIX OCTIDKEHUH B IpoIiecce pe-
IICHUS YIeOHBIX U TI03HABATEIBHBIX 3a7ad.

102

KonTponbhas pabota
Ne4. «IToroBas KoH-
TpOJbHAs paboTa»

OcyIecTBIATh NO3HABATEIBHYIO Pe(IIEKCHIO B
OTHOIIEHUN COOCTBEHHBIX JIOCTIDKCHHIH B MpO-
Iecce pemeHus y4eOHBIX W IT03HABAaTENbHBIX
3a1ad.
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Y4yeOHO-TEMAaTHYECKHI IIJIaH
10 kaacc (3 4 B Hexenro, Beero 102 yaca)

B mom uucne

Homep Konuuecmeo
Tema
memaol yacoe npakmu4ieckKue KOHmpOJibHblEe
pabomot pabomuwt
1 [ToBTOpeHnue u yriyonenue 3HaHUK 17 ) 1
OCHOBHBIE TOHSITUSI OPTAaHUYECKOM
2 XUMHH 13 - -
3 YTIeBo0pOAbI 26 2 1
Kucnopoaconep:xaiue opranuue-
4 CKHE COENUHEHUS 18 4 1
A30T- U cepocojiepKalre CoeIMHe-
5 HUASA 5 - -
6 buomorndyecku akTUBHBIE BEIIECTBA 16 2 1
7 BbICOKOMOJIEKYISIPHBIE COETMHEHHUS 7 5 )
PesepBHOE Bpems - - -
HUTOIO: 102 10 4
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Y4eOHO-TEeMATHYECKNH TJIAaH
11 kaacc (3 4 B Hene10, Bcero 102 v)

B mom uucne
Homep Koauuecmeo
Tema
memaul yacoes npakmu4deckue KOHmMpOJ/ibHble
paoomut paoomut
1 Hemeranabl 31 4 1
2 OO01ue CBOMICTBA METAJLIIOB 2 — -
3 MeTtaibl [VIaBHBIX NOATPYIIIT 11 1 —
4 MeTta/uibl H000OYHBIX MOATPYIIIT 17 3 1
5 CTpoeHue BellecTBa 8 - -
Teopernyeckoe onucaHue XumMmuye-
6 16 1 1
CKHX peakumuii
7 XuMnyeckasi TEXHOJIOTHA 7 - -
8 XuMHA B MOBCEAHEBHOH sKN3HH 4 - —
9 XuMmus Ha ciry:xk0e o61mecTBa 3 - -
10 XuMHs B COBpEeMEHHOI HayKe 3 - 1
HUTOI'O: 102 9 4
COT'JIACOBAHO COT'JTACOBAHO

[Iporokon 3acemaHuss METOJUYECKOrO OOBEAU-
HEHMsI yuuTesnei Ouonoruu, reorpaduu u XMUMUu
MBOY nuueit Ne4 um. npodeccopa E.A. Koten-
ko r.Eiicka MO Elickuii paiton KpacHogapckoro
Kpas ot 25 aBrycra 2023 r. Nel

AdanacbeBa H.I'.

3amecTuTenb nupekropa mo YBP

Tkauyk JI.A.

28 aBrycra 2023
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