MYHULIMNAN
bHOE
BIOMKETHO
OBLEOBPA:
OBATEJIbHO!
YYPEXOEHN
"TOTEMCKAA
CPEOHAA

MyHuuunajabHoe 010/1:KeTHOe 00111e00pa30BaTeIbHOE YUpeKIeHue
«Toremckasi cpeansis 001meo0pa3oBare/bHas mKoJa Ne3»

LIKONA Ne3"

COTTIACOBAHO /&« oy RPN TEHO

IIEarOrHYECKHM COBS £ o 3| “ToremcsdR PRI SpITHOIE] /
|2 & COWY Ne3* Je He /
G N 2 i
MBOV "Toremckaz COULMed) 5w 0t 4 TTommicaesa T IL
IpoToRoT Nel npuxas Ne 175
ot «30» aerycTa 2023 r ot «30» aBrycra 2023 1.

Pabouas nporpamma

10 Y4eOHOMY INpeaMeTy
«XUMHUD»

(yriy0JieHHbIH YPOBEHD)
2022-2023, 2023-2024 y4eOHbIii roj

r. Torbma

2023 r.



1. Ilnanupyemble pe3yabTaThl 00y4YeHUS] U OCBOECHHS COAEPKAHUS Kypca XUMHH
JlesTenbHOCTh 00pa30BaTEIHHOTO YUPEKIECHUS 00IIeT0 00pa30BaHUs B O0YICHHH XUMUU
B CpelHel oO0miei mKoyie MOoJDKHA OBITh HANpaBJICHA HA JOCTHXKCHHE OOYYaroIIMMUCS
CJIEYIOIIUX JINYHOCTHBIX PE3Yy/IbTATOB!

1) B IEHHOCTHO-OPHEHTALMOHHOM cdepe — YyBCTBO TOPJOCTU 32 POCCUHCKYIO
XUMHUUYECKYI0 HayKy, T'yMaHM3M, L€JI€yCTPEMIIEHHOCTb, BOCIIUTAHUE OTBETCTBEHHOI'O
OTHOWICHUSI K TPUPOJIE, OCO3HAHUE HEOOXOAMMOCTH 3alIUThl OKPY)KAIOIIEH Cpelbl,
CTpeMIICHHE K 3/I0pOBOMY 00pa3y KHU3HH;

2) B TpymoBodM cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY HajibHEHIIEH
00pa3oBaTeNbHON WK NPOPECCHOHATHHON TPACKTOPUH;

3) B mo3HaBaTeNbHON (KOTHUTUBHOM, UHTEIEKTYyalIbHOI) chepe — yMeHUe yrnpaBisiTh
CBOEH II03HABATEIILHON JEATEIbHOCTBIO.

MeTtanpeaMeTHBIMU pe3yJIbTaTaMi OCBOEHUS BBIMTYCKHUKaMH cpeiHel (MOJIHOM) olriei
IIKOJIbI IPOTPAMMBI 10 XUMUH SIBIISIOTCS:

1) wucnonb3oBaHME€ YMEHUHW U HABBIKOB PpA3IMYHBIX BHUIOB IO3HABATEIHHOM
JESATEIIbHOCTH,  NPUMEHEHHMM  OCHOBHBIX  METOJOB  IO3HAHHUA  (CUCTEMHO-
MH(GOPMALIMOHHBIA aHAINU3, MOJCIUPOBAHME) JUIS M3YyYEHUS PAa3IMYHBIX CTOPOH
OKPYKaIOILEeH TENCTBUTENBHOCTH;

2) UCTIONB30BAHUE OCHOBHBIX MHTEIUIEKTYaJIbHBIX Omepaiuii: GopMylInpOBaHHE TUIIOTES,
aHAIMN3 U CHHTE3, CpaBHEHHE, OOO0OIIeHHe, CUCTEeMaTU3alus, BbISBICHUE
MPUYMHHOCIIEICTBEHHBIX CBS3EH, MONCK aHAJIOTOB;

3) yMeHWe TreHepupoBaThb HICH M ONPEACIATH CPEICTBA, HEOOXOAWMBIC Ui HUX
peanu3aiuy;

4) yMeHue onpeaensarh LEIu U 3aJlauM JeATeIbHOCTH, BBIOUpAaTh CPEACTBA pealnu3aluu
[N U IPUMEHATh UX Ha MPAKTHKE;

5) UCHOJIb30BaHUE PAa3IMUHBIX MCTOYHUKOB JUISl MOJTYYEHHS] XUMUYECKON HMHpOpMAIH,
MOHMMAaHNE 3aBUCUMOCTH COJIep KaHus U (OpMBbI MpeCTaBlIeHUsT MH(POpPMALIMK OT LieJe
KOMMYHHMKAIMH U aJpecara.

B oOnactu mpeaMeTHBIX pe3yibTaToB 00Opa3oBaTeNbHOE YYpEXKIEHHE OOIIero
00pa3oBaHMUs TPEAOCTABISIET YYEHUKY BO3MOXHOCTb HAa CTYNEHHM CpPEIHEro OOIIero
00pa30BaHus NMPH U3YYEHUN XUMHUU HAYYUTHCS Ha YIIIyOJIE€HHOM YpOBHE:

1) naBatb onpeneneHrs N3y4eHHbIX TOHATHI;

2) omuChIBaTh JEMOHCTPALMOHHBIE M CAMOCTOSITENILHO IPOBEAECHHBIE IKCIEPUMEHTHI,
UCIIOJIB3YS JIJIS1 3TOTO €CTECTBEHHBIHN (PYCCKUA, POJHOMN) S3bIK U SI3bIK XUMUU;

3) OOBSCHATH CTPOEHHME U CBOWCTBA M3YYEHHBIX KJIACCOB HEOPraHUYECKUX H
OPraHUYECKHX COCIMHEHUN;

4) xnaccu(puupoBaTh U3y4YEHHbIE OOBEKTHI U SIBICHUS;

5) HabnoAATh IEMOHCTPUPYEMBIE U CAMOCTOSITEIBHO MPOBOJUMBIE OIBITHI, XUMHUUECKHE
peaKIMHu, MPOTEKAIOLIE B IPUPOE U B OBITY;

6) uccieaoBaTh CBOMCTBA HEOPraHMYECKMX M OPraHMYECKUX BEILECTB, ONPEAEISATh MX
IIPUHAJJIEKHOCTh K OCHOBHBIM KJIaCCaM COEIMHEHUN;

7) 0600uIaTh 3HaHUS U JeslaTh 00OCHOBAHHBIE BBIBOJIBI O 3aKOHOMEPHOCTSIX M3MEHEHUS
CBOICTB BEILIECTB;

8) cTpyKTypHpoOBaTh y4eOHYIO HH(OPMAIIHUIO;

9) uHTepnpeTUpOBaTh MHPOPMAIIUIO, MOTYYSHHYIO U3 JPYTMX HCTOYHHMKOB, OIICHUBATh
€€ Hay4YHYIO JOCTOBEPHOCTb;

10) OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX PEeakiuil, MpOrHO3MpPOBATH
BO3MOXXHOCTh HMX IPOTEKAHMUS HA OCHOBE 3HAHHM O CTPOEHUH BEIIECTBA U 3aKOHOB
TEPMOJUHAMUKU;

11) oOBsicHATH cTpoeHHe aToMoB ayeMeHToB [—IV mepuoma ¢ wucnonb3oBaHHEM
AIIEKTPOHHBIX KOH(UTypaIfii aTOMOB;

12) MopenupoBaTh CTPOEHHE MPOCTEHIIMX MOJEKYJ] HEOPraHWYECKUX M OPraHUYECKUX
BELIECTB, KPUCTAIJIOB;

13) mpoBOIUTH pacueThl M0 XUMHUYECKUM (OpMyJiaM U YPaBHEHHSIM;



14) xapakTepr30BaTh U3y4YE€HHbIE TEOPUN;

15) camocTosITENHPHO NOOBIBAaTH HOBOE IS CEOSl XMMHUUYECKOE 3HAHWE, WCIIONB3YS IS
3TOTO JOCTYIHbIE HMCTOYHUKM HH(POpPMALUHU; B IIEHHOCTHO-OPHUEHTALIMOHHOHN cdepe:
MIPOrHO3UPOBATh, aHAIM3UPOBATH M OLEHUBATh MOCIEICTBUS AJIS OKPY)KAIOIIEeH Cpelsl
OBITOBOM W TIPOM3BOACTBCHHOHN JEATEIHHOCTH YEIOBEKa, CBSI3aHHOW C TepepadOTKOiM
BEIIIECTB;

16) caMOCTOSITEIbHO TUIAHUPOBATh M MPOBOAUTH XMMUYECKHIA SKCIIEPUMEHT, COOII0as
npaBuiia 6e30MacHoil paboOTHI ¢ BEIIECTBAMHU U J1A00PaTOPHBIM 000PYIOBaHHEM;

17) oxa3piBaTh TEpPBYIO IOMOIIb IpPHU OTPABICHHIX, OXKOrax M JAPYrHX TpaBMax,
CBSI3aHHBIX C BEUIECTBAMHU U J1a00paTOPHBIM 000PYIOBAHHUEM.

Conep:xanue pa3nesioB U TeM yueOHoro kypca 10 kiacc (3 4 B Henesnto, Becero 102 v)
Tema 1. TloBropenue u yraybnenue 3HaHuil (184) ATOMHO-MOJEKYISIPHOE Yy4YEHUE.
BemectBa MOJNEKYJISIPHOTO M HEMOJIEKYJISpHOro crpoeHus. KauecTBeHHBI U
KOJIMYECTBEHHBIM COCTaB BellecTBa. MoJsipHas U OTHOCUTEIIbHAS MOJIEKYJISIPHAsT MacChl
BelecTBa. MonbHas J0JI1 U MaccoBasi J0Js 3jeMeHTa B BemlectBe. CTpOeHHE atoMma.
AtomHast opOutanb. IlpaBuiia 3amosiHEHHs JJIEKTPOHAMM AaTOMHBIX —OpOHUTael.
BanentHbeie snektponbl. Ilepmonnueckuit 3akoH. DopMynupoBKa 3aKOHa B CBETE
COBPEMEHHBIX MPEJCTABICHUN O CTPOCHUH aTtoMa. VI3MEHEeHue CBOWCTB 3JIEMEHTOB U UX
COCIMHEHUI B MEpPUOJAaX M TIpynnax. XUMHUYECKas CBS3b. DJIEKTPOOTPULIATEIbHOCTb.
Bunpl xumunueckoit cBsizu. MlonHas cBsi3b. KoBaJIeHTHAss HEMOJIAPHAS U MOJSAPHAS CBA3b.
OOMeHHBIN U JOHOPHO-AKIENTOPHBIA MEXaHU3M OO0pa30BaHMS KOBAJCHTHOM MOJSIPHOM
cBsa3u. I'eomerpust Mosekyinabsl. Merauinueckas cBsizb. BojnopoaHas cBsi3b. ArperarHsie
COCTOSIHMSI BellecTBa. THUIMbl KPUCTAUIMYECKHX PEIIETOK: aTOMHAas, MOJIEKYJsipHas,
MOHHAs, MeTajuinueckas. Pacuersl mo Qopmynam M ypaBHeHHsM peakiuii. ['a3oBble
3akoHbl. YpaBHeHue Kmnaitnepona—MennaeneeBa. 3akoH ABorajapo. 3aKOH OOBEMHBIX
oTHouleHU. OTHOCUTENbHAS IUIOTHOCTh ra3oB. Kimaccudukanus XUMHUYECKUX PEaKIi
[0 pa3au4yHbIM IPHU3HAKAM CpaBHEHUA. VI3MeHEHHE CTEeNeHU OKHCIIECHUS JJIEMEHTOB B
COCIMHEHUSX. OKHCAUTETbHOBOCCTAHOBUTENBHBIE  PEAKIIMH. Oxucnenue U
BOoCccTaHOBJeHHE. OKHUCIUTENM W BOCCTAHOBUTENHU. METOJ 3JIEKTPOHHOrO OanaHca.
IlepmaHranat Kanus Kak OKHMCIWTENb. BakHeHIIMe KIacChl HEOPraHWYECKHX BELIECTB.
I'eneTnyeckas CBA3b MEXKIY KJIACCAMHM HEOPraHUYECKUX COCAMHEHUH. Peakuuu MOHHOIO
obmena. I'mapomus. pH cpensl. PactBopel. CriocoObl BBIpakKeHHUS KOJIUYECTBEHHOTO
cocTaBa pacTBopa: MaccoBasi JoJisi  (NPOLEHTHAas  KOHIEHTpalus), MOJspHas
koHueHntpanusa. Kommoumnsie pactBopbl. Dddext Tunmans. Koarymsuus. Cunepesuc.
KommnekcHsle coenuHenus. CocTaB KOMIUIEKCHOTO HMOHA: KOMILIEKCOOOpa3oBaTelb,
nuranjbel. KoopaunanronHoe uncio. HoMeHknaTypa KOMIIEKCHBIX COCIMHEHUN.
HemoncTpanuu. 1. OOpa3ipl BEUIECTB MOJEKYISIPHOTO M HEMOJIEKYISIPHOTO CTPOEHHUSL.
2. Bosronka nopna. 3. Onpenenenre KUCIOTHOCTA CPEAbl IPU MOMOITY HHAUKATOPOB. 4.
O¢pdexr Tunnang. 5. ObpazoBaHrHe KOMIUICKCHBIX COETUHEHUN MEPEXOJHBIX METaJIIOB.
JlaGopatopubie ombiThl. 1. Peakiiuu wnonHOTO OOMeHa. 2. CBOWMCTBAa KOJUIOMIHBIX
pactBopoB. 3. ['uaponus coneit. 4. [loaydeHne u cBOMCTBa KOMIIJIEKCHBIX COEUHEHUM.

IIpakTuyeckass paGora Ne 1. BrinmonHeHue 3KCIIEPUMEHTAIBHBIX 3a/ady MO TEMeE
«PeakimoHHas crioCOOHOCTH BEIIECTB B PaCTBOPax».
Kounrtpoabnas padora Nel no teme «OCHOBBI XUMHUN.

Tema 2. OcHoBHbIe NMOHATHS opraHuyeckoil xumuu (134) IIpenmer opranuueckoi
xuMuH. OCOOEHHOCTH OpPraHMYEeCKHX BEIIECTB. 3HAUYEHHWE OPraHu4YecKOW XHMHUU.
[TpuyrHbl MHOTOOOpa3usi OPraHMYECKUX BEUIECTB. YTJIEPOAHBIN CKEJeT, €ro THUIIBL:
HUKIUYecKue, anukindeckue. KapOonukiandeckue ¥ TeTepOLUUKINYECKHE CKEIeThI.
Bunpl cBsazeil B MosleKynax OpraHMYeCKHMX BELIECTB: OJMHApPHBIE, JBOMHBIE, TPOWHBIE.
M3MeHeHne 3HEpruM CBSA3E€M MEXAYy aroMaMH YIiepoia INpU YBEIMYEHUU KPaTHOCTH
cBs3u. HachlllleHHble UM HEHACHIEHHBbIE COEIUHEHUS. OJEKTPOHHOE CTpOCHHE H
XMMHUYECKHE CBSI3M aToMa yriepoja. [ uOpuansauus opOuTanei, ee TUIbl Ui



OpPraHUYecKUX coenuHeHui: sp 3 , sp 2, sp. OOpa3oBaHHue G- U TM-CBSI3€i B MOJIEKyJax
OpPraHUYECKUX coeIuHEHN. OCHOBHBIC MOJIO0KEHHUS CTPYKTYPHOU TEOPHH OPTaHUYECKUX
coeauHeHuil. Xumuueckoe cTpoeHue. CrpykrypHas ¢opmyna. CTpykTypHas U
IIPOCTPAHCTBEHHAs u3omepus. M3zomepus yrieponHoro ckenera. M3oMepus MONOKECHHUS.
MexxknaccoBas usoMmepusi. Buael npocrpancTBeHHON n3oMepuu. Onrtuueckas U30Mepusl.
OnTtuyeckre aHTUNONBL. XHPAJIBHOCTb. XHpAJIbHBIE M  axXUPajIbHbIE MOJIEKYJIBL.
['eomerpuueckas wusomepuss (umc-, TpaHc-usomepusi). I'omosorusa. I'omonoru.
I'omonoruueckast pazHoctsb. ['oMonornueckue psiipl. neKTpoHHbIe 3P deKThl. CrocoOb!
3anMcel peakuuil B opraHuyeckoil xumuu. CxeMa U ypaBHEHHE. Y CIOBHS IIPOBEICHUS
peakuuid. Kiaccudukauus peakuuii OpraHM4ecKHX BEIIECTB 10 CTPYKTYPHOMY
NpPU3HAKY: 3aMelIeHHe, IPUCOCIMHEHUE, oTIeIuieHrne. Mexanu3mbl peakuuii. CriocoOs
paspbiBa cBsI3U yriepoa-yriaepol. CBoOOAHbIE paJuKaibl, HyKICO(UIbI U 3IEKTPODUIIBL.
Knaccugukarnus opraHnueckux BemecTB U peakuuid. OCHOBHBIE KJIAcChl OPraHMYECKUX
coeauHeHuil. Kiaccudukanus opraHMYeCKMX COEQMHEHUH 10 (YyHKIMOHAIBHBIM
rpynmnam. DJIEKTPOHHOE CTPOCHHE OpraHMYeCKUX BellecTB. B3auMHoe BIusiHUE aTOMOB U
rpynin aroMoB. MHIyKTUBHBIN U Me30MepHbIi 3¢ dextsl. [IpencraBnenue o pezoHaHce.
Homenknarypa  opraHuuyeckux  BewmlecTB.  MexxayHapoiHass  (cucTeMarudeckas)
HOMEHKJIATypa OpraHMYECKHX BEILIECTB, €€ IPUHLUILL. PanuvoHanbHas HOMEHKIATypa.
OxucneHne U BOCCTAaHOBJICHUE B OPraHU4YECKONH XUMHH.

JemoHncTpanuu. 1. Monenn opraHn4ecKux MOJIEKYII.

Tema 3. Yraesoaopoabl (25 4) Ankanbl. CTpoeHue MolieKynbl MeraHa. llonstue o
KoHpopmanusax. OO0mas XxapakTepuCcTUKa Kiacca, (PU3NYECKHe U XMMHYECKHE CBOICTBA
(ropeHue, KaTalUTUYECKOE OKHUCIICHHE, TaJOreHUpOBaHUE, HUTPOBAHHME, KPEKUHT,
nupoiu3). MexaHu3M peakiuu XJIOPUpPOBaHHMS MeTaHa. AJKaHbl B IPUPOJE.
CuHTeTH4ecKkre CrnocoObl TMOJNyUYeHHUs alKaHoB. MeETOJbpl MONyYyeHUs alKaHOB U3
ATKUITAIOTCHUIOB (peakuus Bropia), nekapOOKCHIMPOBAHHEM coJie KapOOHOBBIX
KHUCIIOT U DJIEKTPOJIM30M PACTBOPOB CoJiel KapOOHOBBIX KUCIOT. [I[puMeHeHre amKkaHOB.
[Mukmoankanpl. OOmas XapakTepucTHKa Kiacca, (HU3MYecKne CBoOWcTBAa. BHIbI
n3omepun. HampsbkeHHble UM HEHanpsDKEHHbIE LUKIBL.  XHMMHUYECKHE CBOMCTBA
LUKJIONIPOTIaHa (ropenue, TUJIPUPOBaHUE, IIPUCOEAMHEHHE rajloreHoB,
raJIOT€HOBOJIOPOAOB, BOJbI) M LMKJIOreKcaHa (FOpeHHE, XJIOPUPOBAaHUE, HUTPOBAHHUE).
[TonyueHne UMKIOAIKAHOB U3 aJKAaHOB U JAMrajoreHaqkaHoB. AukeHbl. OOmias
XapakTepucTuka kiacca. CTpoeHre MoJIeKybl dTuIeHa. Ou3nyeckue cBOMCTBA aJIKEHOB.
['eomeTpuyeckas wu3oMepus QJIKEHOB. XUMHUYECKHE CBOMCTBA alIKEHOB. Peakunu
MPUCOEIUHEHHUS] 1O  KpPaTHOM  CBA3M — THAPUPOBAHUE, TaIOT€HUPOBAHMUE,
ruaporajioreHupoBanue, ruapatanus. [IpaBuino MapkoBHHKOBA U €ro OOBSCHEHHE C
TOUYKH 3pEHMsI 3JEKTPOHHOM Teopuu. B3zaumoseiicTBue aJkeHOB ¢ OpOMOM U XJIOpOM B
ra3oBoil Qaze win Ha cBeTy. OKHUCIEHHE AJIKEHOB (FOpEHHE, OKHUCIEHHE KUCIOPOJOM B
OPUCYTCTBUHM XJIOpHJA TMalaavs, TOJ JeHCTBUEM cepebpa, OKHCICHHE TOpSYUM
MOJKHUCIEHHBIM pacTBOpPOM II€pMaHraHaTa Kajusi, OKHUCJIEeHHe 1o Baruepy).
[Momumepuzanua. IlomyueHue  alkeHOB M3 QJKaHOB,  AJNKWITAIOT€HUJOB U
quranoreHankaHoB. [Ipumenenue stuiieHa u nponuieHa. Ankaauensl. Knaccuduxarms
JMEHOBBIX YrieBonoponoB. ConpskeHHblE AUeHbl. DU3NUecKne U XMMUUYECKUE CBOMCTBA
IUBMHWIA W wu3onpeHa. 1,2- u 1,4-mpucoenunenne. Ilomumepusanusa. Kayuykwu.
Bynkanuzanus kaydykoB. Pesuna u 30ouutT. CunTe3 OyTagueHa u3 OyTaHa M 3TaHOJA.
Ankunael. Ob0mas xapaktepuctuka. CTpoeHHWe MOJEKYbl areTwieHa. Puznueckue u
XUMUYECKHE CBOMCTBa QJIKUHOB. Peakuun IIPUCOEANHEHHUS raJIOr€HOB,
raJloreHOBOJI0pOAOB, Boabl. ['uapupoBanue. Tpumepusanus u AUMepu3anus aneTHIICHA.
KucnotHele cBONMCTBAa aIKMHOB C KOHLIEBOM TPOMHOM CBA3bI0. Anetunuabl. OkuciaeHue
AJIKWHOB PacTBOPOM TepMaHranara kanus. [Ipumenenue anerunena. KapOoumneiit meTon
nonydeHus: auerusieHa. [luponmns Merana. CuHTE3 QJIKUHOB aJKUJIMPOBAHUEM
anetnianoB. Apensl. I[lonsatue o0 apomarnuyHoctH. IIpaBmio Xiokkens. beHzonm —
CTPOCHHME MOJIEKYJbI, (U3UUecKrue cBoicTBa. ['oMonorudeckuii psig 6enzona. Mzomepus
JIM3aMEeIeHHBIX OEH30JI0B Ha MpHUMepe KCHIIONIOB. Peakiun 3amMerieHus B OEH30IbHOM



anape (raJoreHHpoBaHUE, HUTPOBAHHUE, AIKUIMPOBAaHWE). Peaknuu NpUCOeAMHEHUS K
OcHzony (ruapupoBaHue, XJOpHupoBaHHEe Ha  cBeTy). (OcCOOEHHOCTH  XUMHUU
ankunOenszonoB. [IpaBuina oOpueHTAUMM 3aMeCTHTENeH B peakIUsaX 3aMelICHHS.
bpomupoBanne u HuTpoBaHHe TOdyoda. OKHCICHHWE aTKWIOSH30JI0B PAaCTBOPOM
nepMaHraHara Kanus. | aJoreHMpoBaHHME AIKHIOCH30JI0B B OOKOBYIO Iemb. Peakuus
Bropria—®urTHra kak MeToj cuHTe3a ankuiOeH3osoB. CTHpON Kak —TIpuMep
HENpeIeIbHOI0 apOMAaTHUECKOTO COCAMHEHUs. [IprpoiHbIe HCTOUHUKHU YTIIEBOJOPOIOB.
[TpupoaHbIii ¥ OMYTHBIN He(TAHBIC Ta3bl, X COCTaB, UCIONb30BaHKe. HedTh Kak cMech
yrieBoaopoaos. [lepBuuHast u BropuuHas nepepadotka HedptH. Pudopmunr. KameHHbIH
yroib. ['eHeTHueckass CBs3b MEXIY pas3IMYHBIMH  KJIACCAMU  YTJIEBOJOPOJIOB.
KadecTBeHHBIE peakIUMU Ha HEMpeeNbHBIE YIIIEBOAOPOAbl. [ amoreHonponu3BOIHbIC
yIJIEBOAOPOAOB. Peaknuu 3aMelieHHss TrajoreHa Ha TUAPOKCHI, HHTPOTPYIITY,
nua"orpynny. JlelicTBMe Ha TaJOreHNPOU3BOAHBIE BOAHOTO M CIIMPTOBOTO PacTBOpa
miesioyn. CpaBHEHHE  PEaKIMOHHOW  CIOCOOHOCTH — ajKHII-, BHHWJI-, (CHHIH
OeH3uNTa’IoreHnaoB. lcmonb30BaHue raloreHONpPOU3BOAHBIX B OBITY, TEXHHUKE H B
cuHreze. [loHsTHE O MarHuHOpraHMYecKuX coeauHeHusx. [lomydeHune ajkaHOB
BOCCTaHOBJICHHEM HOAAIKAaHOB HOJIOBOJOPOAOM. MarHuiopraHu4ecKue CoeIMHEHHS.

JemoncTpanuu. 1. bpoMupoBaHue rekcaHa Ha cBeTy. 2. ['opeHue MeraHa, ITHIIEHA,
anerwieHa. 3. OTHolIeHWe MeTaHa, JTWJICHA, alleTWIeHa M OeH30jla K pacTBOpam
NepMaHraHara Kajuus u OpomHoi Boze. 4. OKuclIeHue TOIyoJia paCTBOPOM IIepMaHraHaTa
kamus. 5. llomydeHuwe oSTuieHa peakIMed AeruapaTallii 3TaHONa, aleTHWIeHa —
TUAPOIM30M  KapOuna Kampuus. 6. [lomydeHue crupona  jenoimMepusanueit
MOJIMCTUPOJIA M HCIBITAHHE €ro OTHOIIEHUS K pPacTBOpY IM€pMaHraHaTa Kajusl.
JlaGopaTopubie omnbIThl. COCTaBICHHE MOJEIECH MOJEKYJT aikaHoB. B3aummopeiicTBue
ankaHoB ¢ OpomoM. CocTaBiieHHEe MOJIEei MOJIEKYJ HeTIPEAETbHBIX COSTUHEHHH.

IIpakTuyeckas padora Ne 2. CocraBieHHe MOJENE€l MOJIEKYJ YriIeBOAOPOIOB.
IIpakTuyeckas pad6ora Ne 3. [losnydueHue 3TUICHA U OTBITHI C HUM.
KonTpoabsHnas padora Ne 2 o TeMe «YTJI€BOAOPOIBI».

Tema 4. Kwucaopoacoaep:xkammue opranndeckue coegudHenuss (194) Crouprsl.
Howmenkiarypa u uzomepust ciuptoB. TOKCMYECKOE NEHCTBME HA OPraHU3M METaHOJa U
sTaHosia. PuU3MUECKUE CBOMCTBA MPEAEIbHBIX OJHOATOMHBIX CHUPTOB. XHUMHYECKHUE
CBOMCTBA CIUPTOB (KUCIOTHBIE CBOMCTBA, PEAKIIMU 3aMEIEHUS THAPOKCUIILHON TPYIIIbI
Ha TaJIOT€H, MEXMOJIEKYJSIpHAsT U BHYTPUMOJICKYJIApHAs JEruaparanus, OKHUCICHUE,
peakuuu YriaeBOJOPOAHOIO paAuKana). AJKOroyiarel. ['uaponus, alKkuJIMpOBaHUE
(cunTe3 mpocThiX 3¢upoB To Bumibsimcony). IIpOMBINIIEHHBII CHHTE3 METaHONA.
MHOroaTroMHbI€ CIUPTHI. DTUICHTJIUKOIb U TIUIEPUH, UX (QU3HUYECKHE U XUMUYECKHE
cBoiictBa. CHHTE3 [AMOKCaHa W3 STWICHIVIMKONA. TOKCUYHOCTh STHUJICHIJIMKOJIS.
KauecTtBeHHast peakisi Ha MHOTOATOMHBIE CHUPTHL. [IpocTeie 3(uUpbl Kak H30OMEPHI
MpeeNbHBIX OJHOATOMHBIX CHUPTOB. CpaBHeHHE UX (PUINYECKUX M XUMHUYECKUX
CBOMCTB CcO chnupTaMu. Peakiusi pacuierieHuss MpOoCThIX A(QUPOB HOIOBOAOPOJIOM.
®enonbl. HomeHnknatypa u uzomepus. B3aumHoe BiIMsSHUE TPyHn aTOMOB Ha MpUMEpE
¢enona. dusmueckre M XUMHUYECKHE CBOMCTBa (eHona u Kpe3osoB. KucioTHble
CBOICTBa (PEHOJOB B CpPaBHEHWHU CO CIUpTaMu. Peakuuu 3amemnieHUs B OCH30JIbHOM
KoJblle (TasioreHupoBanue, HuTpoBanue). Oxucienue Gperonor. KauecTBeHHBIE peakIuu
Ha ¢enon. [Ipumenenue denona. KapOoHUIbHBIE COETUHEHUS. DIEKTPOHHOE CTPOCHHE
KapOOHWJIBHON TPyNIbl. ATbIAeTHIbl M KeToHBI. du3nueckue cBoricTBa (hopmanbaerua,
aneTanpaeruaa, amnetona. [loHSATHE O KETO-€HOJBHOW TayTOMEpHH KapOOHUIBHBIX
coequHeHu. Peaknuum  npUCOEAWMHEHHS  BOJBI, CHUPTOB, I[MAHOBOJOPOJIAa U
ruapocynbduTa HaTpusa. CpaBHEHHE PEAKIIMOHHOW CIIOCOOHOCTH ajbJETHAOB M KETOHOB
B peaKkIUsAX MpUCOeIMHEHUs. Peakiiny 3aMeleHrs aToMOB BOJIOPO/a MPHU OL-YTIIEPOTHOM
aToMe Ha ranoreH. [lonumepuszanus opmanpaeruja u aneraibiaerunaa. CUHTE3 CIUPTOB
B3aMMOJICHCTBHEM KapOOHWIBHBIX COEIWHEHUN ¢ peakTuBOoM [ 'puHbspa. OKucieHue



KapOOHMJIBHBIX ~ coequHeHHH. CpaBHEHHE OKUCICHUS QIBJCTHAOB U  KETOHOB.
BoccranoBneHne kapOOHMIIBHBIX COEAMHEHMH B crnupThl. KauecTBEHHblE peaknuu Ha
QIBJCTUAHYIO Tpynmy. Peakuuu anbaoibHO-KPOTOHOBOHM KoHAeHcanmuud. OcoOeHHOCTH
dbopmanbneruga. Peaknusa dopmanpaeruma ¢ ¢genosoMm. KapOOHOBBIE KHCITIOTHI.
DNEKTPOHHOE CTPOEHUE KapOOKCUIBHOW TIpymibl. ['oMosoruueckuid psii mpeenbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCJIOT. Pu3nuyeckue CBOMCTBAa KapOOHOBBIX KHUCIOT Ha
IIpUMEpPE MYpPABBUHOHM, YKCYCHOM, IIPOIHMOHOBOM, IIQJIbMUTUHOBOM U CTEAPUHOBOM
KUCJIOT. XMMHUYECKHE CBOMCTBA KapOOHOBBIX KHCIOT. KucinoTHble cBOMcTBa (M3MEHEHHE
OKpPAacKM WHJMKATOPOB, pEaKLUUU C aKTHUBHBIMU METAUIAMHM, OCHOBHBIMHM OKCHJaMH,
OCHOBAHMSAMH, COJSIMH). VI3MeHeHue Ccuiibl KapOOHOBBIX KHUCIOT IpPH BBEJCHHUU
JIOHOPHBIX M aKUENTOPHBIX 3amectuTencil. B3anmmoneiicTBre KapOOHOBBIX KHCIOT CO
criuptamu (peakuus 3tepudukaiun). ['amoreHupoBanne KapOOHOBBIX KUCIOT B OOKOBYIO
nenb. OCOOCHHOCTH MYypPaBBUHON KHCIOTHL. BakHeHIHne mpencTaBUTeNd Kiiacca
KapOOHOBBIX KHMCIIOT M UX IIpuMeHeHue. [lonyuyeHne MypaBbMHOM U YKCYCHOM KHUCIIOT B
IPOMBINUIEHHOCTH. Bplcine kapOoHoBele kucinoThl. [llaBenmeBas kucinora Kak
IpEJCTaBUTENIb  JUKAPOOHOBBIX KHUCIOT. IlpencraBieHue o HENpelenbHbBIX U
apoMaTH4ecKuX Kuciaorax. OCOOEHHOCTM UX CTPOEHMSI M CBOWCTB. 3HAUEHHUE
KapOOHOBBIX KUCJIOT. OYHKIMOHATIBHBIE IPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [TomyueHue
XJIOPAHTUAPUIIOB U aHTHJIPUIOB KUCIIOT, UX ruaponus. [lonydyeHnue cioxHbIX 3pUpOB C
UCIOJIb30BAaHUEM XJIOPAHTHJIPUJIOB M aHTUAPHIOB KuCIOT. CllokHbIE 3(QUpPHI Kak
u30Mepsl KapOOHOBBIX KHUCIOT. CpaBHEHHE (PHU3UYECKUX CBOMCTB W pPEAKIMOHHOU
CIOCOOHOCTH CIIOXKHBIX 3(HUPOB U HM3OMEPHBIX UM KapOOHOBBIX KHUCIOT. ['maponu3
CIOXHBIX d¢QupoB. CuHTE3 CHOXKHBIX 3GupoB QenonoB. CrnoxHble APHUPHI
Heopranuueckux kucioT. Hurpormunepun. Amuzabl. Coinu KapOOHOBBIX KHUCIOT, HX
TEPMHUECKOE Pa3JI0KEHUE B MPUCYTCTBUM 11es104d. CUHTE3 KapOOHUIIbHBIX COEIMHEHUI
Pa3yIoKEHUEM KaJIbIIMEBbIX COJIeH KapOOHOBBIX KUCIIOT.

JemoncTpanuu. 1. B3aumopeiictBue Hatpusi ¢ 3TtaHojoM. 2. OKHCICHUE STaHOJA
okcusioM Meau. 3. I'openue staHona. 4. B3aumopelicTBue TpeT-OyTHIIOBOIO CHHpTa C
coisiHOM kucinoTod. 5. KauecTBeHHas peakiusi Ha MHOIOaTOMHBIE CHUPTHL. 6.
KayecTBennble peakuuu Ha ¢eHonbl. 7. OmnpeneneHue aibJeruoB IPH MOMOIIU
KaueCTBEHHbIX peakuuid. §. OKuCIeHuEe albJeruj0B MEepMaHraHatoM Kamus. 9.
[Tonydyenue cnoxHbIX 3¢upoB. JlabopatopHble OonbITEL. 5. CBOWMCTBA 3TUIOBOrO CHHUPTA.
6. CpoticTBa riunepuHa. 7. CorictBa ¢enona. KauectBennbie peakuuu Ha (eHONBI. 8.
CgoiictBa popmanuna. 9. CpoiictBa ykcycHoil kuciotsl. 10. Conu kapOOHOBBIX KUCIIOT.
IIpakTuyeckas padora Ne 4. [lonyuyenne 6pomdTaHa.

IIpakTyeckas padora Ne S. [lonydeHue anerona.

IIpakTuyeckas pad6ora Ne 6. [lonydueHne yKCyCHON KHCIIOTHI.

IIpakTnyeckas padora Ne 7. [lonydyenue sTriianerara.

IIpakTnyeckas padora Ne 8. PemeHue 5>KCHEpUMEHTAIbHBIX 3a/ad 10 TeMe
«Kucnopoaconepxalune opraHMu4ecKie BELIECTBAY.

Kountpoabsnas padora Ne3 no reme «Kucnopopaconepxaiine opraHM4ecKrue BEIIecTBay.
Tema 5. A3ot- u cepocoaepxairue coeaunenus (61) Hurpocoenuuenus. DIeKTpOHHOE
ctpoeHne Hutporpynnsl. [loayueHne HuTpocoenuHeHni. B3peiBuaTble BemiecTsa.
Amunbl. 3oMmepus amuHoB. [lepBrudHbIE, BTOPUYHBIE U TPETUYHBIE aMUHBIL. DU3HUYECKUE
CBOMCTBa mpoOCTeMIIMX aMUHOB. AMHMHBI Kak oOpraHudeckue ocHoBaHus. Conu
AIKWIAMMOHHS. AJKWIMPOBaHME M AalWJIMPOBAHWE aMUHOB. Peakuuu aMHHOB cC
A30THCTOM KHUCJIOTOW. ApomaTuyeckue amMHuHbl. AHWUIUH. B3aumHoe BIMsIHHME Tpymil
aTOMOB B MOJIEKYJIE aHMJIMHA. XMMHYECKHE CBOWCTBAa aHUJIMHA (OCHOBHBIE CBOICTBA,
peakuuu  3aMelleHHs] B apoMaTH4ecKoe fAIp0, OKHUCIIEHUE, alllJIMPOBaHHUE).
Junazocoenunenus. [lonydueHne aMMHOB U3 CIMPTOB M HUTpOCcOeNUHEHUN. [IpuMenenune
anwinHa. Cepoopranuueckue coeauHeHus. IIpencraBieHne o CepOOPraHUYECKUX
coeauHeHusIX. OCcOOEHHOCTH WX CTPOCHHMS M CBOMCTB. 3HAU€HHE CEPOOPTraHMYECKUX
coequHeHuil. ['ereponukibel. @ypaH W NUPPOJ Kak MPEACTABUTENM MATHUICHHBIX
TeTePOLMKIIOB. JJEKTPOHHOE CTPOEHHME MOJIEKyNbl muppoia. KuciaotHele cBoiicTBa
nupposia. [IupuanH Kak MpeacTaBUTENb IIECTUYICHHBIX I'E€TEPOLMKIIOB. DIEKTPOHHOE



CTpOEHHE MOJIEKYJbl MUpuANHA. OCHOBHBIE CBOMCTBA MUPHUINHA, PEAKLIUU 3aMELLEHUS C
apomatudeckuM saapom. [IpencraBnenue 06 uMua3one, NUPUANHE, IypUHE, TyPUHOBBIX
U NHAPUMHUAMHOBBIX OCHOBaHMAX. JlemoHcTpaumu. 1. OcHOBHBIE CBOWCTBA aMHMHOB. 2.
KauecTtBennble peakniuum Ha aHWIMH. 3. AHWIMHOBBIE Kpacutenu. 4. OOpasimpl
TeTEPOLMKINUYECKUX COEANHEHUH.

JlaGopaTtopHble onbIThbl. KauecTBEHHbIC PEAKIIMUA HA AHUJIMH.

IIpakTnyeckas paGora Ne9. PerieHue OSKCIEpUMEHTAIBHBIX 33Jad IO TEMeE
«A30TcozepKaIME OPTAaHUYECKUE BEIIECTBAY.

Tema 6. Buosiornyeckn akTuBHble BemlecTBa (144) JKupel Kak CIOXHBIE PHUPHI
[JIMLEPUHA U BBICHIMX KapOOHOBBIX KMCIOT. OMbUICHHE KUPOB. [ MaporeHu3anus Kupos.
Mpbuia Kak COJIM BBICHIMX KapOOHOBBIX KHMCIOT. YTJIEBOJAbl. MOHO- W JAMcaxapuppl.
OyHKUMU yriaeBoJoB. buosormyeckas ponb yriaeBoAoB. [mroko3a — Qusnueckue
CBOWCTBA, JTMHEWHAs M LUKIMYecKas Gopmbl. Peakuuu TiaroKo3bl (OKHCIEHUE a30THOU
KHUCJIOTOM, BOCCTAHOBJICHHE B ILECTHMATOMHBIM CHMPT), KaueCTBEHHbIE pPEaKLUU Ha
nIOK03y.  bpoxkenume Taoko3bpl. DpykTo3a Kak M30MEp TIIOKO3bl. Pubo3a wu
ne3okcupuoosa. Ilonstue o rnmkosupax. Jucaxapuasl. Caxapo3a Kak IIpeJCTaBUTEINb
HEBOCCTAHABJIMBAIOIIMX JUcaxapuaoB. Manbro3a W JIaKkTo3a, Iemuioounos3a. I'maponus
nucaxapunoB. llomyuenue caxapa u3 caxapHoil ceexubl. [lonmmcaxapuael. Kpaxmain,
[JIMKOTeH, Lesuioo3a. KauecTBeHHas peakius Ha Kpaxmail. ['maponus noiaucaxapuios.
Hyxnennoseie kucnotsl. Hyxneozunael. Hykneotunbl. HykinenHoBe KHCIOTBI Kak
npuposanbie nonumepsl. Crtpoenne JAHK u PHK. I'maponu3 HyKJIEMHOBBIX KHCIOT.
AMUHOKHCIIOTHI KaKk aM(pOTepHble COeAMHEHUs. Peakliuu ¢ KMCI0TaMM U OCHOBAHUSIMU.
O6pazoBanue cioxubix 3¢pupos. Ilentuael. [lentunnas cBsi3b. AMHIHBIA XapakTep
nenTUuAHoN cBs3u. ['maponus mentunos. benku. IlepBuynas, BTOpUYHas U TpETUYHAs
CTpYKTYyphbI OenkoB. KauecTBeHHbIE peakiuy Ha O€NKH.

JemoncTrpanuu. 1. PacTBopuMOCTh yriieBoZoB B Boze M 3TaHone. 2. KadecTBeHHbIE
peakiuu Ha riroko3y. 3. O6pasubl amuHoKucH0T. JIaboparopusie onbIiThl. 11. CBolicTBa
roko3bl. KauecTBeHHas peakuus Ha riroko3y. OmnpezneneHue Kpaxmana B IPOAYKTaxX
nutaHus. 12. [[BeTHbIC peakiy OeIKoB.

KonTposbHas pabdora Ne 4 o teme «A30TcoaepKamiue U OMOJIOTUYECKU AKTUBHBIC
OpraHUYECKHE BELIECTBAY.

Tema 7. BoicokomoiiekyJsipabie coenuHenns (44) IlonsaTre o BBICOKOMOIEKYISAPHBIX
BenlecTBax. [lonnMepuszanus U MOJMKOHACHCALMSA KaK METOJbl CO3/IaHUS IOJIMMEPOB.
Onactomepsl. [IpuponHslil u cuHTeTnyeckuil kaydyk. Cononumepusanus. CoBpeMEHHbIE
IUTACTUKY (MTOJIMATHIIEH, MOJUIPONIIEH, MOIUCTUPOII, TOJUBUHIIXJIOPU], (GTOPOILIACT,
HOJMATUIIeHTepedTanaT, aKpuiI-OyTaJueHCTUPOJIbHBIN IUIACTHK, MOJMKApOOHATHI).
[IpupoaHbie 1 CHHTETHYECKHE BOJIOKHA (0030D).

JMemouncrpanuu. 1. O6pa3isl iactukoB. 2. Komnekuus BonokoH. 3. [loaukonaeHcanus
ATUJICHTJIMKOIS ¢ TepedraneBoi kucioTod. JlabopaTopHbie onbIThl. 13. OTHOLIEHME
CUHTETHUYECKHX BOJIOKOH K pacTBOpaM KHUCJIOT U LIEJIOYEH.

IIpakTuyeckas padora Ne 10. Pacnio3HaBaHue M1aCTUKOB.

IIpakTnyeckas padora Ne 11. Pacno3HaBaHHE BOJIOKOH.

11 kaacce (3 yaca B HexeJ110, Bcero 99 yacon)

Tema 1. Hemeramisl (314) Knaccudukanusi HEOpraHMYECKUX BEIIECTB. DJIEMEHTHI
METaJlJIbl M HEMETAUIbl M uX nonoxeHue B Ilepuoguueckoit cucreme. Bonopon.
[Tomyuenue, ¢u3nueckue M XUMHUYECKHE CBOMCTBAa (peakuuu C MeTajulaMd U
HEMETAJIAMH, BOCCTAHOBJIEHHUE OKCUAOB M coneil). ['mapuabl. TomavBHBIE AJIEMEHTHI.
['amorensl. OOmas xapakTepucTHKa MNOATpyHnbl. DU3MYECKHE CBOWCTBA MPOCTHIX
BEUIECTB. 3aKOHOMEPHOCTU W3MEHEHUS OKHUCIIUTEIbHONW aKTUBHOCTH TaJIOT€HOB B
COOTBETCTBUU C MX IOJIO)KEHHWEM B mepuoauudeckod Tabnuue. Ilopsaok BbITECHEHUS
rajJloreHOB W3 pacTBOpoB ramoreHu1oB. OcoOeHHOCTH XuMuM ¢Topa. Xiaop —
MOJTy4YeHHUE B MIPOMBINIJIEHHOCTH U JTa00paTOPUH, PEAKIIMK ¢ METAIaMU U HEMETAIITIaMH.
B3anmoneiicTBue xjiopa ¢ BOJOM M pacTBoOpaMu Iesioued. KuciopoaHeie coeanHeHHs
xJIopa. ' MmoxXIopuThI, XJIOpaT U MepXJIOpaThl KaK TUMUYHbBIE OKUCIUTETH. OCOOEHHOCTH



xumun Opoma u wuona. KauectBeHHas peakuus Ha ioxa. [amoreHoBomoponsl —
MOJIy4YeHUE, KUCIOTHBIE U BOCCTAHOBUTEIbHBIE cBOMCTBA. ColiIHAs KUCJIOTa U €€ COJH.
KavecTBeHHBIE peakIy Ha TaTOr€HUA-UOHBI. DIEMEHTHI OArPYNIbI Kuciaopoaa. Oomiast
XapaKTepUCTUKa moarpynmnbl. PU3WYEecKue CBOMCTBAa MPOCTHIX BemecTB. O30H Kak
aioTponHas Moaudukanus kucnopona. [lomyuenuwe o3oHa. O30H Kak OKHCIHUTEb.
[To3uTnBHAs M HeraTUBHAs POJb O30HA B OKpykarouiei cpene. CpaBHEHUE CBOWCTB
030Ha M Kuciopona. Boma u mepokcusl BojopoAa Kak BOAOPOJHBIE COECIUHEHUS
KHUCIIOpoJla — CcpaBHeHHE cBoilcTB. Ilepokcun Bomopojga Kak OKHCIHUTENb H
BoccTaHoBuTenb. llepokcuasl meramioB. Cepa. Asuorponus cepbl. dusnueckue U
XUMHYECKHE CBOMCTBA Cepbl (B3aUMOJICHCTBUE C METAUIaMU, KHCIOPOJIOM, BOJOPOJIOM,
pacTBOpamMH IIEJIOYEH, KUcIoTaMUu-oKucauTensMu). CepoBomoposy — MOIYy4YEHHE,
KHUCJIOTHBIE UM BOCCTaHOBUTENbHbIE cBoiicTBa. Cynbduasl. CepHUCTBIM Tra3 Kak
KHUCIIOTHBIM OKcHA. OKHCIUTENIbHBIE U BOCCTAHOBUTENIbHBIE CBOMCTBA CEPHUCTOrO rasa.
[Tomryuenue cepHUCTOrO ra3a B MIPOMBIIIJICHHOCTH U J1abopaTopuu. CepHUcTast KUCIOTa U
ee conmu. Cepuplii anrugpua. Cepnass kucinorta. CBolcTBa KOHUEHTPUPOBAHHOM H
pa30aBIeHHON CEpHON KHUCIOTHI. JIeHCTBHME KOHIICHTPHUPOBAHHOW CEpHOM KHCIIOTHI Ha
caxap, MeTajulbl, HEMEeTabl, cylbpuabl. TepMudeckas yCTOWYHBOCTH CYIb(HaTOB.
KauecTBeHHast peakuusi Ha CEpHYIO KHCIOTY U €€ coiu. TuocepHas KHCIOTa H
THOCYIb(GAaThl. A30T W €ro COeAMHEHUS. OJIEMEHTHl MOArpynmbl a3ora. OoOmas
XapaKTepUCTUKa MOArpymmbl. PuU3nyeckue CBOWCTBAa MPOCTHIX BemiecTB. CTpoeHue
MoJiekynbl azota. dusmueckue M XuMuyeckue cBoiicTBa azota. [lonmydeHue asora B
MIPOMBINIICHHOCTH U J1abopaTopuu. Hutpuapl. AMMuak — ero noxydeHue, Gpu3nyecKkue
U XUMHYEeCKHe cBoicTBAa. OCHOBHBIE CBOMCTBAa BOJHBIX pacTBOpoB ammuaka. Conu
ammonus. [loBenenue cosell aMMOHHMSI IPU HarpeBaHUU. AMMHAK KaK BOCCTAHOBUTEIb.
[Ipumenenue ammuaka. Okcuabl a3oTa, UX moiydeHue u cBorctBa. Oxcupa azota(l).
Oxucnenne oxcuaa azora(ll) kucnopomom. Jumepuzamnus okcuna azora(lV). Azotucras
KHCJI0Ta U €€ coi. HUTpUTHI KaK OKUCIUTEIN U BOCCTAHOBUTENU. A30THAsI KUCIOTa —
dusznyeckue U XUMHYECKHE CBOICTBa, moiydeHue. OTHOIICHHWE a30THOW KHCIOTHI K
MeTajljlaM 1 HEMETaJlIaM. 3aBUCUMOCTD MPOIYKTa BOCCTAHOBJICHUS aQ30THOM KHCIIOTHI OT
AKTUBHOCTH METaJlla U KOHIICHTPAIMH KUCIOThL. TepMHuuecKkas yCTOMYUBOCTh HUTPATOB.
®ochop u ero coequuenus. Amorpornus (ochopa. Xumudeckue cBoiicTBa docdopa
(peaxkuuu C KUCIIOPOJIOM, raJioreHamu, MeTallJIaMH, CIIOKHBIMU
BEIIIECTBAMUOKUCIIUTENAMH, Ienodamu). [lomydueHune wu  mpumeHeHue ¢ocdopa.
®ocdopusiit  anruapua. OprodochopHas u MmeradochopHas KHUCIOTBI M HMX COJIH.
KauectBennast peakuuss Ha optodocdatsl. Paznoxenue oprohochopHOl KHCIOTHI.
[Tupodocdopnas kucnora u nupodocdarsl. Pochuasl. Pochun. Xnopuasl docdopa.
Okcun  dochopa(lll), dochopucras xucmora u ee comu. Yriaepon. AJIOTpoONus
yriepona. CpaBHEHHE CTPOCHMsS U CBOMCTB rpaduta u anMasza. DyniepeH Kak HoBas
MoOJIeKyJisspHass ¢opma yriepoaa. ['padeH kak MoHocnoi rpadura. YTIIEpOJHBIE
HAHOTPYOKU. YTONIb. AKTUBUPOBAHHBIN yroiib. AfcopOunsa. XuMU4YecKre CBOWCTBA yIIIsl.
KapOuner. ['maponu3 kapObuaa xanblus U KapOuma amoMmuHus. KapOuabl mepexoaHbix
METaJUIOB KaK CBEpXIpo4Hble MaTepuanbl. Okcuabl yriaepoja. OOGpa3oBaHHE yrapHOTO
raza IpU HEMOJHOM CrOpaHUU YIid. YToib M yrapHbli ra3 Kak BOCCTaHOBMTEIH.
Peakiust yrapHoro rasa ¢ pacmiaBamu 1enouedl. CuHTe3 (QOpMHATOB U OKCaJIaTOB.
VYrnekucnelii ra3. YrojpHas KHCIOTa W ee coiu. [loBeneHHMe CpeIHHX M KHCIBIX
kapOoHaTtoB mpu HarpeBanuu. Kpemuuii. CBolicTBa mpocToro BemiectBa. Peakium c
XJIOPOM, KHCIIOPOJIOM, pacTBopaMu Iienouyend. OKCHA KPEMHHS B MPHUPOJE U TEXHHKE.
KpemHueBble KHCIOTBI M HMX coid. ['maponu3 cwimkaroB. CuilaH — BOJOPOAHOE
coenuHeHne kpemuus. bop. Oxcun 6opa. bopras kucnora u ee conu. bypa.

JMemoncTpanuu. 1. I'operne Bomopona. 2. Ilomyuenue xjopa (ombsIT B mpoOupke). 3.
OnbIThl ¢ 6poMHOI BoJOM. 4. OKUCIUTENBHBIE CBOMCTBA PACTBOpA TUIIOXJIOPUTA HATPHSL.
5. IInaBnenue cepsl. 6. 'openue cepsl B kuciopoae. 7. B3aumoaeincTaue xenesa ¢ CEpou.
8. 'openue cepoBogopona. 9. Ocaxaenue cyinbpuaos. 10. CBoiicTBa cepHUCTOrO rasa.
11. /[leiicTBME KOHLEHTPUPOBAHHOM CEPHOW KHUCIOTBI Ha MeOb M caxaposy. 12.



PactBopenne ammmaka B Boje. 13. OcHOBHBIE CBOMCTBAa pacTBOpa aMMuaka. 14.
Karanutnueckoe okucinenne ammuaka. 15. Ilomydenme oxcuma aszora(ll) m ero
OKHUCJICHHE Ha Bo3nyxe. 16. JleiicTBue a30THOM kKuciaoTel Ha Menb. 17. [operne dpochopa
B kucnopoze. 18. IlpeBpamenue kpacHoro ¢pocdopa B O€IbIil U €ro CBEYeHHUE B TEMHOTE.
19. BzaumopneiictBue docdoproro anruapuna ¢ Bogou. 20. Obpasusl rpadura, anmasa,
kpemuusd. 21. I'openue yrapHoro rasa. 22. TymieHue IjIaMeHHM YIJIEKHUCIBIM Ta3oM. 23.
Paznoxenue mpamopa.

JlaGoparopuble onbIThl. 1. IlonyyeHue xjiopa U M3Yy4EHHUE €ro CBOMCTB. 2.
O3HakOMJICHHE CO CBOMCTBAMH XJIOpPCOJEpKamux oToenuBatenel. KadecTBeHHas
peaknus Ha rajgoreHuauoHbl. 3. CBoiicTBa Opoma, woma W uX coneil. Pasznoxkenue
nepokcuja Bogopoaa. OKuciIeHne noAuI-MOHOB IEPOKCHUIOM BOJIOPO/Ia B KUCIION Cpefe.
4. V3yuyeHue CBOMCTB CEpHOM KHCJIOTBHI WM e€e coiei. 5. M3ydeHue CBOMCTB BOJHOTO
pacTtBopa ammuaka. 6. CoicTBa coneid ammoHus. KauectBennas peakuust Ha ¢ocdar-
noH. 7. KauecTBeHHas peakuus Ha kapOoHaT-uoH. Paznoxenue ruapokapOoHaTa HaTpHsL.
8. McnblTaHne pacTBOpa CHUJIMKAaTa HaTpUs HHAUKATOPOM. 9. O3HakoMiieHue ¢ 00pa3uaMu
MPUPOJIHBIX CHIIUKATOB.

IIpakTnyeckas padora Nel. [Tonyuenue Bogoposa.

IIpakTnyeckass padora Ne 2. [lonydeHuwe XJIOPOBOJAOPOJa M COJISTHOM KHUCIOTHI.
IIpakTnyeckas padora Ne 3. IlonyueHue amMMuaka W HM3y4€HUE €ro CBOMCTB.
IIpakTuyeckas padora Ne 4. [TonydyeHue yrieKucioro rasa.

IIpakTnyeckas padora Ne 5. BrinonHeHHE SKCIEPUMEHTAlIbHBIX 3ajady IO TEMeE
«Hemeramby.

Kourpoasnas padora Nel no teme «HemeTtamiby.

Tema 2. Metanasl (304) O0mumii 0030p 37eMEHTOB — MeTaJioB. CBOMCTBA MPOCTHIX
BEILIECTB-METAUIOB.  MeTajmimyeckue  Kpuctajuimueckue — pemerkd.  CruiaBbl
XapaxkTepucTuka HanboJiee U3BECTHBIX CILIAaBOB. lloyuyeHue u npuMeHeHHe METauIoB.
[[lenouynble MeTaIBl — OOIIAas XapaKTePUCTHKA MOATPYIIbI, XapaKTepHbIe pPEaKINH
HaTpusd U Kanug. CBOMCTBa LIENIOYHBIX MeTayioB. [losyueHue IIen0YHBIX METaIoB.
Coma u enkud HaTp — BaKHEWIIME COEAUMHEHMS Hartpus. bepwinuii, Marxu,
IEJIOYHO3EMENbHbIE METAJUIbl. MarHuii M Kajiplui, MX OO0Ilas XapaKTepUCTHKA Ha
ocHOBe TonoxkeHuss B llepmommueckoin cucreme snementoB Jl. WM. MenneneeBa u
cTpoeHust aromoB. [lomydenue, ¢uznyeckue M XUMHUYECKHE CBOMCTBA, NPUMEHEHHE
MarHusi, Kajblis U UX COSAMHEHHH. AMQPOTEPHOCTh OKCHIA U TUIPOKCHUIA OCpUILIHS.
KectkocTh BOJBI M criocoObl ee ycTpaHeHusi. OKpacka TUIaMEHH COJISIMHU IETTOYHBIX U
LIEJIOYHO3EMENBHBIX ~ METAJUIOB. AJIOMHHHNA. PacrpocTpaHeHHOCT, B NPUPOJE,
du3HYecKue U XUMUYECKHUE CBOMCTBA (OTHOIICHHE K KHCIOPOy, TAJIOT€HaM, pacTBOpam
KUCJIOT M Iesouel, amoMoTrepMust). AM(OTEpHOCTh OKCHIA M THAPOKCHIA ATFOMUHMUSL.
Comu amomunus. [lomHoe pasnokeHHe BOJOM CoJied aIIOMUHUS CO  CIIaObIMU
JIBYXOCHOBHBIMU KHCIIOTaMH. AJIFOMUHATBI B TBEPJOM BHUJE U B pacTBope. [Ipumenenue
amomMuHus. COeTUHEHNs allFOMUHUS B HU3LIUX CTENeHsAX okuciaeHus. OJ0BO U CBUHEL.
Ou3nyeckue W XUMHUYECKHE CBONCTBa (peakUuMud C KHUCJIOPOJAOM, KHCIOTaMH),
npumenenue. Comu onoBa(ll) u cBunna(ll). CBuHLOBBIN akkymynsaTop. MeTasl
no0oyHbIX noArpymi. OcoO0eHHOCTH CTPOEHHsI aTOMOB IEPEXOJHBIX METAJIOB. XPOM.
®dusnyeckue CBOMCTBA, XUMHUYECKHE CBOMCTBAa (OTHOLIEHHWE K BOJSHOMY Tapy,
KHCIIOPOly, XJIOpY, pacTBOpaM KHcJoT). MI3MEeHeHne OKHCIUTENbHO-BOCCTAHOBUTEIbHBIX
U KHUCJIOTHO-OCHOBHBIX CBOMCTB OKCHUJOB U THIPOKCHJIOB XpOMa C POCTOM CTEHEHH
okucneHus. AmdorepHble cBoiicTBa okcuaa u ruapokcuaa xpoma(lll). Oxkucnenue comneit
xpoma(Ill) B xpomarsl. B3anMHble nepexoabl XpOMaToOB M JUXPOMATOB. XpoMmaTbl U
JUXpOMaThl KaK OKHUCIUTEeNu. MapraHen — (Qu3MuecKkue M XUMHUYECKHE CBOICTBa
(OTHOIIEHWE K KHUCIOpPONYy, XJOpy, pactBopam KucioT). Oxcua mapranma(lV) kak
OKHUCJIUTENh U KaTanu3arop. [lepmanranar kanust kak okuciautens. Manranat(VI) kanus
u ero csoictBa. JXeneso. Haxoxnenne B mpupone. 3HaueHHE jKene3a sl OpraHu3Ma
yenoBeka. dusnyeckne cBoicTBa kene3a. CIUIaBbl XKejne3a ¢ yriepoaoM. XUMUYECKHE
CBOWCTBA JKene3a (B3auMOJICHCTBHE C KHCIOPOJOM, XJIOPOM, CEpOM, yriem, KHUCIOTaMH,



pactBopamu  cojeit).  CpaBHEHHE  KHCIOTHO-OCHOBHBIX M OKHMCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX CBOMCTB runpokcuaa xenesa(ll) m rugpokcuma xeneza(lll). Comu
xkene3a(ll) u xeneza(Ill). Meroasl nepeBona coineit sxeneza(ll) B conu sxeneza(lll) u
obpatHo. OxucnurenbHbie cBoWcTBa coenuHeHuit keme3a(lll) B peakmuax ¢
BOCCTAHOBUTEISIMU (MOAUAOM, MeJIb10). [lnanuHbie KoMIUIEKCHI jkele3a. KauecTBeHHbIe
peakuuu Ha woHbl xene3a(ll) u (III). Menp. Haxoxnenune B mpupoae. dusnueckue u
XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KHUCIOPOJOM, XJOPOM, CEpPOM, KHUCIOTaMH-
okucnutensamu). Comu menu(Ill). Mennsiii kynmopoc. Amvuakatel Meau(l) u memu(II).
[Tonyyenue oxcuma wmeau(l) BoccranoBieHuem ruapokcuna Meau(ll) raroK030H.
Cepebpo. dusznueckue W XUMHUYECKHE CBOWMCTBAa (B3aUMOJACHCTBHE C CEpOH, XJIOPOM,
KHUCJIOTaMU-OKUCauTENsIMU). OcaxieHne okcuja cepedpa mpu JEUCTBUU IIEIOYH Ha
conu cepedpa. AMMuakatel cepedpa Kak okuciauTenu. KauecTBeHHas peakiusi Ha HOHBI
cepebpa. 30510T0. PU3HUECKHE U XMUMHYECKHE CBOWCTBA (B3aMMOJECUCTBUE C XJIOPOM,
«mapckoil BoaKOM». CrocoObl BBIZICIACHUS 30JI0TAa W3 30JIOTOHOCHOW MOpojsl. [IWHK.
du3nueckue U XUMUYECKHE CBOMCTBA (B3aMMOJICUCTBHE C TaJIOT€HAMH, KUCJIOPOJIOM,
CEepoll, pacTBOpaMU KHUCIIOT M Ienoyeil). AMQOTEpHOCTh OKCUAA U TUAPOKCUIA ITMHKA.
Pryts. IIpencraBiieHre 0 CBOMCTBAX PTYTH U €€ COCAUHEHUSX.

Hemoncrpaumu. 1. Komneknua wmeramnoB. 2. Kosuiekuuss MuHEpaioB W pynd. 3.
Komneknus «Antomunnity. 4. Komnexuus «2Kenezo u ero craBe» 5. Bzaumoneiicteue
HaTpus ¢ BoAoW. 6. OkpallBaHue IJIaMEHU COJISIMHU IIENOYHBIX U HIEIOYHO3EMETbHBIX
MetauioB. 7. BzaumoneiictBue kanbuus ¢ Bojgod. 8. IlmaBnenue amomMuHus. 9.
BzaumopeiictBue amromunus co menousto. 10. B3ammopeiicTBue Xxpoma ¢ COJSHOM
KHCIIOTOM 0e3 moctyna Bo3ayxa. 11. Ocaxnenue ruapokcuna xpoma(lll) u oxucnenue
€ro MepoKcUAOM Boaopoa. 12. BzaumHble mepexoisl XpoMaToB M IUXpomaroB. 13.
Paznoxenune nuxpomara ammonus. 14. Amomortepmusa. 15. OcaxzaeHue rujpokcuia
xene3a(lll) u okucnenne ero Ha Bozayxe. 16. Beimenenuwe cepeOpa w3 ero comieit
JICUCTBUEM MEJH.

JlaGoparopuble omnbiThl. 10. OkxpamvBaHue IUJIaMEHU COEIUHECHHUSMHU IETOYHBIX
MeTtauioB. 11. O3HakoMIIeHHE ¢ MUHEpalaMU U BaKHEHIITUMU COSTMHEHUSIMU IEIOYHBIX
MeTaiioB. 12. CoiicTBa COeAMHEHMI MIETOUYHbIX MeTAJIOB. 13. OkpamnBanue mIaMeHu
COJISIMH ILIEJIOYHO3EMEINIbHBIX MeTalIoB. 14. CBOMCTBa MarHusi ¥ €ro coeauHeHui. 15.
CBoiicTBa coequnennii kanpnus. 16.Kectkocts Bonpl. 17. B3aumoaelicTBre aTtOMUHUS C
KuciaoTaMu U uienodaMu. 18. Am¢oTepHble CBONCTBAa TMJIPOKCHAA alroMUHHUSA. 19.
CaolicTBa 0510Ba, cBUHIA U ux coeauHeHui. 20. CBoiicTBa coneit xpoma. 21. CpoiicTBa
Maprasia 1 ero coenuHeHuil. 22. U3ydyenne MunepanoB sxene3a. 23. CBoiicTBa xenesa.
KauectBennsie peakiuu Ha uoHbI xene3a. [lomydyenne okcuma menu(l). 24. CpoiictBa
MEJIH, €€ CIUIaBOB U coequHennii. 25. CBolicTBa IIMHKA U €r0 COeIUHEHUIA.

IIpakTuyeckass padora Ne6. [lomyuenue TOppKON colMM (CEMHBOJIHOTO CylibdaTa
MarHusl).

IIpakTuyeckas padora Ne 7. [lonydyeHne anoMOKaJINEBbIX KBACIIOB.

IIpakTnueckass padora Ne§. BrimonHeHue SKCHEPUMEHTAJBHBIX 337a4 IO TeMe
«MeTaJutbl TJIaBHBIX TOATPYIII.

[Tpaktuyeckas padora Ne9. [TomydeHue MeTHOTO Kymopoca.

[Tpaktrueckas padota Nel(. ITomyueHue »ene3Horo Kymnopoca.

[Tpaktuyeckas paGora Ne 11. BrimonHeHHe 5KCIEPUMEHTAIBHBIX 33734 10 TeMe
«MeTtael MOOOYHBIX MOATPYIII.

KonTpoubsnas padora Ne 2 o teme «MeTans».

Tema 3. Ctpoenue aroma. Xumuueckasi cBs3b (84) Crtpoenue aroma. Hykmuipbl.
N3otonsl. Tumel panguoakTuBHOrO pacnana. TepmosaepHblid cuHTe3. [lomydeHne HOBBIX
a7eMeHTOB. SnepHble peakuuu. CTpoeHHE 3JEKTPOHHBIX  000JIOUEK  aTOMOB.
[IpencraBienne o KBaHTOBOM MexaHuke. KBaHTOBble uncina. ATOMHBIE OpOHUTAIH.
Paguyc aroma. DneKTpoOTpHLATENBHOCTh. XHUMHUYECKash CBsI3b. BHIBI XHMHYECKOM
cBsi3u. KoBajeHTHass CBS3b M €€ XapaKTEPUCTHKH (JJIMHA CBS3H, TOJISPHOCTH,
HOJISIPU3YeMOCTb, KPaTHOCTh CBsi3u). MoHHas cBs3b. Metaundeckas cBsizb. CTpoeHue



TBepAbIx Tesl. Kpucrammmueckue u amopdHbie Tena. TUIBl KPUCTAIUIMYECKUX PEIIETOK
METAJJIOB U MOHHBIX COEIMHEHUH. MeXMOJNEKyIIpHbIe B3auMoAeicTBHSA. BogopoaHas
CBSI3b.

Hemoncrpaumu. 1. Kpucrammmueckue pemerku. 2. Mogenu Monekyin. Tema 4.
OCHOBHBIEC 3aKOHOMEPHOCTH MPOTEKaHHsI XUMHUecKux peakuuii (161) Termnosoit ekt
XUMUYECKON peakUru. DHJIOTEPMHUECKUE M 3K30TEPMHUYECKUE peakuuu. 3akoH ['ecca.
Tennora obpa3oBanus BemecTBa. JHeprus cBs3u. [lonstue o0 suTanbnuu. [lonsrue 06
SHTponuH. BTopod 3akoH TepMOAMHAMHUKH. OHeprus [ubbca W  KpuTepuu
CaMOIIPOU3BOJIBHOCTH XUMHUYECKON peakuuu. CKOpOCTh XMMMUECKHUX peakuuid U ee
3aBUCUMOCTb OT NPHUPOAbl PEArupyrIIUX BEIIECTB, KOHUEHTPALMM pPEarcHTOB,
TEMIEPATYPbI, HAJIMUUS KaTaau3aTopa, IUIOMAAN TIOBEPXHOCTH PEArupyIOLUX BELIECTB.
3akoH aeicTByronux macc. [IpaBuno Bant-I'odda. [Tonstue 06 sHeprum akTuBanuu u
00 »HepreTHdeckoM Tnpoduiae peakuud. [ OMOTeHHBIM W TETePOreHHBIA KaTaws3.
[Ipumepsl KaTaTUTUYECKUX IMPOLECCOB B TEXHUKE M B KUBBIX OpraHu3max. OepMeHTbI
Kak OHOJOrMuYecKue Karanu3atopbl. OOpaTHMble peakiuu. XUMHUECKOE PABHOBECHE.
[Tpunmun Jle larenve. Koncranta paBHoBecusi. PaBHoBecue B pacTBopax. KoHcTaHThI
nuccoumnanuu. Pacuer pH pactBOpoB CuibHBIX KHCIOT W wenoudeit. [IpousBenenue
pacTtBopuMoOcTU. Psa akTuBHOCTH MeTayioB. IloHSATHME O CTaHAAPTHOM 3JIEKTPOIHOM
NOTEHLIMAJE M DJIEKTPOJIBMXKYILIEH Cuile peakiuuu. XHUMHYECKHE HCTOUYHUKHM TOKa:
rajbBaHUYECKHE DJIEMEHTHI, AKKyMYyJATOPbl M TOIUIMBHBIE 3JIEMEHTBHI. JIEKTPOIU3
pacIuIaBOB U BOJIHBIX PACTBOPOB JIEKTPOIUTOB. 3aKOHBI 3JEKTPOIH3A.

JemoHcTpanmuu. 1. DK30TEpMHUECKHE M SHIOTEPMUYECKHE XUMUYECKHE PEaKUUH. 2.
TemioBble SIBJIEHUSI IPU PACTBOPEHUU CEPHOW KHUCIOTHl M aMMHAuyHON CEeNUTpHL. 3.
3aBUCUMOCTh CKOPOCTH PEaKLMHM OT MPUPOJBl BEIIECTB HA NMPUMEPE B3aUMOJACUCTBUS
PacTBOPOB Pa3IMYHbBIX KUCIOT OAMHAKOBOW KOHIIEHTPALMU C OJMHAKOBBIMHU KyCOUYKaMH
(rpaHynaMM) LIHMHKA W OJMHAKOBBIX KYCOUYKOB pa3HBIX METAJIOB (MarHus, IIMHKa,
JKeye3a) C pacTBOPOM COJSTHOM KHUCHOTHL. 4. B3aumopnelicTBue pacTBOpPOB CEpHOM
KHCIIOTBI C pacTBOpaMH THOCYNb(aTa HATpus Ppa3IUYHONW KOHLEHTpAalUH |
Temneparypbl. 5. PasnokeHue mNepokcuja BOJOPOJAa C IOMOIIbI0 HEOPraHMYECKHUX
KaTaJu3aTOPOB U MPUPOJHBIX 0OBEKTOB, COJACPKAIIUX KaTalasy.

Jlaboparopubie onbIThl. DakTOpbl, BIUAOIIME Ha B3aUMOJEWUCTBHE MeETalla C
pactBopamu  KHCIOT. C(CMelleHHE XMMHMUYECKOTO pPABHOBECUS ITIPU  YBEIMUYEHUU
KOHIIEHTPAllUl pPEareHToB U MpoaykToB.26. KaramuTuueckoe pasiokeHue mnepoKcuia
BOZIOpOAA

IIpakTuyeckas padora Nel2. CKopocTh XUMHUUECKON PEAKIIMH.

IIpakTnyeckas padora Nel3. Xumuueckoe paBHOBECHE.

Konrtpoabnasi padora Ne3. Teopernueckue OCHOBBI XMMHMH. Tema 5. Xumuueckas
texHosorust (74) OCHOBHbIE NPUHIMIIBI XUMHUYECKOH TexHojoruu. IIpom3BoacTBo
CEpHOI KHUCIIOTHI KOHTAKTHBIM cItoco0oM. XumusM mnpoiuiecca. Colpbe i IPOU3BOJCTBA
CEpHOM KHCIOTHL. TexHoylornyeckas cxema Ipolecca, MpOLEcChl W almaparsl.
[TpousBoacTBo amMMuaka. XUMHU3M mporecca. OmnpeneneHue ONTHUMAIbHBIX YCIOBHM
npoBeleHUs peakuuu. [IpuHIMN IMPKYIALIMM M €ro pealn3anysi B TEXHOJIOTMYECKOU
cxeme. Meramnyprusi. Uepnas metamyprus. JJOMeHHBIN Tiporiecc (ChIpbe, YCTPONHCTBO
JIOMEHHOH Te4H, XUMU3M Ipouecca). [Ipon3BoAcTBO cTanu B KMUCIOPOJHOM KOHBEpTEpE
u B oanekrponedax. Opranuueckuid cuHTe3. CHHTE3bl Ha OCHOBE CHHTE3-Ta3a.
[Tpon3BocTBO MeTaHOMIA. DKOJIOTHS U POOIEeMa OXpaHbl OKpYXKarollei cpebl. 3eneHas
XUMHUSL.

Jemoncrpanun. 1. Cplpbe AJ11 MPOU3BOACTBA CEPHOM KUCIOTHL. 2. MoJenb KUIAIIETO
cnos. 3.Kenesnas pyma. 4. OGpa3ubl criaBoB xkene3a. Tema 6. Xumus B ObITY U Ha
ciyx6e obmecta (74) Xumus nuiu. JKupbl, Oenku, yriaeBoabl, BATaMUHBL. [luieBsie
n00aBKH, WX KiaaccuuUKaius. 3amnpelieHHbIe W pa3pelieHHbIE THUIICBhIE TOOABKH.
JlexapctBennble cpenctBa. Kpacku m nmurmeHTsl. [IpuHIMOBI OKpamMBaHWs TKAHEH.
Xumus B crtpoutenbctBe. Llement, 6eron. Crtekno u kepamuka. TpaaulMOHHBIE U
COBpEMEHHbIE KepaMmuyeckue Matepuaibl. CBepxmpoBoasias Kepamuka. bertoBas
xumus. OtOenuBaromue cpeacTBa. XUMHUs B CEIbCKOM Xo3siicTBe. MHCEKTUIUABI U



necturuabl. CpencTBa 3amuThl pacTeHuil. PememienTbl. OCOOCHHOCTH COBPEMEHHOM
Haykd. MeTomonorusi HaydHoro uccienoBanus. [Ipodeccus xummka. Maremarudeckas
xumus. [Touck xumudeckoit napopmanuu. Pabora c 6azamu JaHHBIX.

Hemonctpamuu. 1. [Tumessie kpacutenu. 2. Kpamenne Tkaneit. 3. OTOennBanue TKaHEH.
4. Kepamuueckue martepuanbl. 5. LBetnbie crekna. 6. Komnexkuus «TommuBo u ero
BUJIBI».

JlabopaTopHbie onbIThl. 27. 3HAKOMCTBO C MOIOLUIMMH CpPEICTBAMHU. 3HAKOMCTBO C
otOenuBaronumMu  cpeactBamu. 28, Kien. 29. 3HakoMCTBO ¢ MHHEPaJIbHBIMU

yA0OpEHUSIMU U U3YYEHUE UX CBOMCTB.

3. Temaruueckoe ILUIAHMPOBaAHUE, B TOM 4YHCJIe € Y4eTOM padoyeid MNPOrpaMMmbl
BOCIIMTAHNS ¢ YKA3aHHEM KOJIHYeCTBA YaCOB, OTBOJAMMBIX HA OCBOEHHE KAKI0H TeMbl

10 knacc
Ne | Tema pa3nena (wjm TemMa pasaesia, Ui Peanuzanuu BocnUTATEILHOIO Ko.1-
n/n TeMa yPOKa) NMOTEHIUAJIA YPOKA (BUIBI U BO
(hopMBbI 1eATEJIHLHOCTH) 4acoB
1 | lloBTOpenue u yriayodsaeHne 3HAHUI YCTaHOBJICHUE JIOBEPUTENbHBIX | 18
2 | OCHOBHBIE OHATHUSI OPraHUYECKOM OTHOLLEHUN MEXAy yuuTenem u ero | 13
XUMUU YYECHHUKAMHU, CIOCOOCTBYIOILIUX
3 | YruneBonopossl MO3UTUBHOMY BOCIIPHUSATHIO | 25
4 | Kucinopoaconepskamye opraHu4eckue ydJamumucs TpeboBaHud u 1pockb | 19
COCJIMHECHHUS YUHTEII, MIPUBJICYCHUIO ux
5 | A30T- u cepocoepKalme CoeIMHEHM BHUMAHHS K 00CY)KIaeMO Ha yPOKE | 6
6 | buonornyecku akTUBHBIE BEIIECTBA MHQOpMALMY,  aKTHBU3aUMH  HX | 14
7 | BeicokOMOJIEKYISIpHBIE COETUHEHUS II03HABATCIbHOM ACATCIBHOCTH; | 4
PesepBHOE Bpemst noOyx/1eHue IIKOJILHUKOB | 3
Hroro COOMIOATL HA YPOKE OOMIENPUHATBIE [ 10
HOPMBI MOBEJCHU, npaBuia

OOLIEHMSI CO CTapIIUMU (YUUTENISIMHU)
U CBEPCTHHKAMHU (IIKOJIHHUKAMH),
MPUHIUIIBI Y4eOHOW MUCHUTUTMHBI U
caMOOpraHu3aluu;

MIPUBJICYCHHE BHUMaHUS
LIKOJIbHUKOB K LIEHHOCTHOMY
acrmeKkTy H3y4yaeMblX Ha YpoKax
SIBIIGHUH, OpraHu3aIys uX paboThl C
MOJy4aeMOl Ha YPOKE COLMATbHO
3HAYMMOU uHpopmManuen -
WHULMUPOBAHUE €€ OOCYXAeHMUS,
BBICKA3bIBaHUS YYaIIUMHCS CBOETrO
MHEHHUSl [0 €€ IOBOAY, BbIPAaOOTKU
CBOETO K Hel OTHOILICHUSI;

HCIIOJIB30BaHHUEC BOCIIUTATCIbHBIX
BO3MOKHOCTEN coaepKaHus
y4e0HOro npenMera qyepes
JEMOHCTPALMIO  JIETSIM  [IPHUMEPOB
OTBETCTBEHHOTO, TpakTaHCKOTO
MOBEJCHMUS, MPOSIBJICHUS
YeJI0BEKOII00Us u

TO0OPOCEPIEYHOCTH, Uepe3 Mmoadop
COOTBCTCTBYIOIIIMUX TEKCTOB JJIA




YTCHUA, 3aJga4d JJIA peuicHus,

POOIEMHBIX CUTyaIui IS
o0CyKJIeHHS B KJIacce;
[IPUMEHCHHE Ha ypOKe

WHTEPAKTUBHBIX  GopM  pabOThI
y4alluXcs: UHTEUIEKTYaIbHBIX WIP,
CTUMYJIUPYIOIIMX T103HABATEIbHYIO
MOTHBAIUIO IIKOJIbHUKOB;
T JTAaKTUIECKOTO Tearpa, rie
MOJyYCHHbIE Ha YpOKE 3HAHHSA
OOBITPHIBAIOTCS B TEATPAIbHBIX
MOCTAHOBKAX; JIUCKYCCHUH, KOTOPHIC
JAl0T  y4YallUMCS  BO3MOXKHOCTB
npuoodpecTu OIIBIT BEJICHUS
KOHCTPYKTHUBHOTO JIManora;
TPYIIOBON pabOThl WU PAOOTHI B
napax, KOTOpbIE ydaT HIKOJHHHKOB

KOMaHIHOU pabore U
B3aUMOJICHCTBUIO c JIpyTruMU
JNETbMU;

BKIIFOYEHHE B  YPOK  HUTPOBBIX
MpoLeayp, KOTOpble  MOMOTaroT
MOJJIEPKAaTh MOTHBAIIAIO JETeH K
MOJIYYEHUIO 3HAHUM, HaIaXUBAHUIO
MTO3UTUBHBIX MEKITHIHOCTHBIX
OTHOIICHUH B KJacce, I[OMOTAIOT
YCTaHOBJIEHHIO J10OpOKenaTeabHOU
atMocepsl  BO  BpeMs  ypoka
OpraHu3anus mrecTBa
MOTHBHUPOBAHHBIX U 3PYIAUPOBAHHBIX
ydalmxcs HaJ UX HEYCIeBAOIINMU
OJTHOKJIACCHUKaMH, JIArOILEero
IITKOJILHUKAM COIMAJILHO 3HAYUMBIN
OTBIT COTPYAHHYECTBA U B3aUMHOMU
TTOMOIITH;

WHUIUUPOBAHUE U TOJAJEPKKa
HCCIEIOBATEIILCKON  MeSITEbHOCTH
IIIKOJILHUKOB B paMKax pealn3aluu
MMU WHJIUBUYaTbHBIX W TPYIITOBBIX
HCCIIEIOBATENILCKUX TPOEKTOB, YTO
JacT  IIKOJIBHUKAM  BO3MOXHOCTB
npuodpectu HaBBIK
CaMOCTOSITEIIHOTO pelreHus
TEOPETUYECKONH MpOOIEeMBbl, HAaBBIK
TCHCPUPOBAHUSA W OPOPMIICHHUS
COOCTBEHHBIX umiei, HaBBIK
YBOXHUTEIBHOTO  OTHOIICHUS K
qyKUM UuaesiM, O(GOpPMIICHHBIM B
paboTax JApyrux HcCCienoBaTeseH,
HaBBIK IYOJIMYHOTO BBICTYIICHUS
nepen ayAUTOpHEN,
apryMEHTUPOBAHUS W OTCTAaUBAHUS
CBOEH TOYKH 3pEHUS




11 knacce

Ne Tema pa3zaena (wiu Tema Peanuzanum BocnuTaTE ILHOIO Koa-Bo
n/m | pasgeia, MM TeMa YPOKa) NMOTEHIHAJIA YPOKa (BHABI U (pOPMBI 4acoB
JeATeJIbHOCTH)
1 | Hemeramisl YCTaHOBIICHUE JIOBEPUTEIIBHBIX 31
2 | Meramnsl OTHOIIEHUH MEXAY YyYUTEIEeM |  €ro 30
3 | Crpoenue atomMa. Xumuueckas | YYCHUKaMU, CHOCOOCTBYIOIMX 8
CBSI3b [NO3UTUBHOMY BOCIPHUATHIO  YYAILIUMHUCS
4 | OCHOBHBIE 3aKOHOMEPHOCTH TpeGoBaHUI u pock0 YUuTENA, 16
NIPOTCKAHUS XUMHYCCKUX IIPHUBJICYCHUIO ux BHUMAaHUA K
peakiuii o0CyknaeMoil Ha ypoke HH(pOpMaILUH,
5 | Xumuyeckas TEXHOJIOTUS AKTUBU3ALNU ux [103HABATEJIbHOU 7
6 | Xumus B ObITY U Ha cTyk0e AEATEIIBHOCTH, 7

oOmrecTBa

noOyXKJIeHUE IIKOJbHUKOB COONIOAATh Ha
YpOKe OOIICTPUHSITHIE HOPMBI MOBEICHUS,
mpaBwia  OOIEHUus co CTapLIUMHU

(yuuTensimn) u CBEpCTHUKAMU
(WIKOJIbHMKAaMHU),  TPUHIUIBI  y4eOHOM
JTUCITUTUTAHBI " CaMOOpraHH3aIuy;

MPUBJICUCHUEC BHUMAHUS MIKOJHHUKOB K
[ICHHOCTHOMY aCIeKTy H3y4aeMbIX Ha
ypOKax sIBJICHHI, OpraHu3aIusi uX paboThl
C TMOJy4aeMOil Ha ypOKE COIHAIbHO
3HAYUMOM uHpOpMaIuei -
WHUILIMHPOBAHNE ee o0cyxIeHus,
BBICKa3bIBaHUS yYAIIUMKCS CBOCTO MHEHUS
10 e¢ IMOBOJY, BBHIPAaOOTKH CBOEro K HeH
OTHOILICHWSI,

HCIIOJIb30BaHUE BOCIUTATEIbHBIX
BO3MOYKHOCTEH  CoOJlepyKaHHs ~ y4eOHOTro
npeaMera 4epe3 JACMOHCTPAIMI0  JICTAM
MPUMEPOB OTBETCTBEHHOT'O, TPAKIAHCKOTO
MOBE/ICHHUSI, TPOSBJICHUS YETOBEKOIIO0US U
T00pOCEPICYHOCTH, yepes noaoop
COOTBETCTBYIOIIMUX TEKCTOB IS YTCHHUS,
3amad  JUISL  PEHICHHs,  MPOOJIEMHBIX
CUTyallii i OOCYXJEeHuss B KJacce;
MPUMEHEHHE Ha YPOKE HMHTEPAKTUBHBIX

¢bopm paboThI yUaIIMXCs:
UHTEJUIEKTYaJIbHBIX UTP, CTUMYJIUPYIOIIUX
ITO3HAaBATCIbHYIO MOTHBAIIHIO
HIKOJIbHUKOB; AUJAKTHUECKOro Tearpa, TJae
IIOJIYYEHHBIE Ha ypOKe 3HaHUA
OOBITPBIBAIOTCS B TeaTpaJIbHbIX

MIOCTAHOBKAX; JUCKYCCHUM, KOTOpBIE NaoT
y4JaluMcsi  BO3MOXHOCTb  IpuoOpectu
OTBIT BEJECHUSI KOHCTPYKTUBHOTO JMAJIOTa;
IpynmnoBoi paboTel WM pabOThl B Mapax,
KOTOpbI€ ydYaT IIKOJbHUKOB KOMaHIHOU
paboTe M B3aUMOJCHCTBUIO C JIPYTUMHU
NETbMU;

BKJIIOUEHUE B YPOK WIPOBBIX MPOLEAYD,
KOTOpBbIE MIOMOTaloT MOJJIEPKATh
MOTHBALIMIO JETEW K IOJyYEHUIO 3HAHW,
HaJIaKUBAaHUIO MO3UTUBHBIX




MEXJIMYHOCTHBIX OTHOIIEHHWH B KJacce,
IIOMOTaIOT YCTaHOBJICHUIO
I00posKenaTeNbHO aTtMochepsl BO Bpemst
YPOKa;

opranu3zanys medcrsa MOTHBHPOBAHHBIX
U DOpPYOUPOBAaHHBIX YydYallUXcsd Hax MX
HEYCIIEBAIOIIUMHU OJIHOKJIaCCHUKaMH,
JAIoUIETOo LIKOJIBHAKAM COLIMATIBHO
3HAUUMBIM  ONBIT  COTPYyJHHUYECTBA U
B3aMMHO! IIOMOIIIH;

HHUIUUPOBAHUC u noaAaCpIKKa
HCCHeﬂOBaTeHBCKOﬁ ACATCIIBHOCTH
IOKOJIbBHUKOB B paMKax pcCanu3alluid HUMHU
HMHANBUAYAJIbHBIX u I'pyHnIIOBBIX

UCCIIEIOBATENLCKUX MPOEKTOB, YTO JAacT
IIKOJIbHUKAM BO3MOXHOCTh TpuoOpecTu
HaBBIK  CaMOCTOATEIBHOTO  pEIICHUS
TEOPETUICCKOMN poOJIEMBI, HaBBIK
TeHEPUPOBAHUS " oopmienus
COOCTBEHHBIX HJICH, HABBIK YBAKUTEILHOTO
OTHOIIICHHS K qyKUM UCsIM,
opopMIIGHHBIM B paboTax  JIpYyrux
uccienoBareneil, HaBbIK  IYOJUYHOIO
BBICTYILICHHSI nepe; ayJuTOpUEH,
apryMEHTHPOBAaHUS U OTCTaWBaHUSI CBOEH
TOYKH 3PCHUSI.

Hroro

HNuTepHeT pecypcenl:

bu6muoreka [{OK https://m.edsoo.ru/7f4181ce

Poccwuiickas »nextpornas mkoma https://resh.edu.ru/
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