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Munuctepcta pocBemenus PO ot 18.05.2023 r. N 371, pemakmus 10.11.2025r.);
- mpuka3oB Munuctepctsa npocsenieHus PO ot 08.10.2025 r. Ne 729 u ot 10.11.20251. Ne 808;
- IlpumepHoii paboueilt mporpamMMmbl  00IIEOOPa30BATEIHPHON  JAUCHHUILIMHBI  «XUMHS IS
npodeccHoHANBHBIX 00pa30BaTeNIbHBIX OpraHu3aunii (ogobpena Ha 3acenanuu [legarormueckoro coBera
OI'bOY AITO UPIIO mpotokoiom Ne6/2025 ot 18.04.2025 1.).

Opranunzanus-pazpadotunk: [ATIOY «bpsiHCKHH TEXHUKYM MUTaHUS 1 TOPTOBIIM.
Pazpaborumnk:

Turopenko J[.A., npenogaBarens 'AIIOY «bpsHCKUI TEXHUKYM MUTaHUS U TOPTOBIIN.
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1. OBIIAA XAPAKTEPUCTHKA PABOYEWM IMPOI'PAMMBI
YYEBHOU JUCIHIUIIJIMHBbI

1.1. O6sa1acTb npuMeHeHus1 padoveil MPOrpaMmbl
Pabouast nmporpamMmma y4yeOHOM JUCHUIUIMHBI SBIIETCS YACThIO MPOTPaMMBI
noArotoBku crneunanuctoB cpeaHero 3BeHa (IIIICC3) 43.02.15 ITloapckoe wu
KOHJIUTEPCKOE JIEIIO.

1.2. MecTO0 QUCHMILIMHBI B CTPYKType 00pa3oBaTeibHOM NPOrpaMMbl:
yueOHas nucuurmuHa OJ1.12 Xumust oTHOCUTCA K 00111e00pa30BaTeIbHOMY HUKITY.

1.3. Hean u3axa4m TUCHUILJIMHBI — TPeOOBAHNS K Pe3yJIbTaTaM OCBOEHUS
TUCHMUILIAHBI:

B pe3ynpTaTe 0CBOCHUS TUCHUILIMHBI 00YYaIOIUNACA JOJKEH YMeTh!

- TUTAHUPOBATh U BBIMOJHATH XUMHUUYECKUN DKCIIEPUMEHT B COOTBETCTBUHU C
npaBuiIaMd TEXHUKH O€30MaCHOCTHM TMpu OOpalleHHMH C BEUIECTBAaMU U
7a00paTopHbIM  000pYy/IOBaHUEM; MPEJACTABISITE PE3yJbTaThl  XUMHYECKOTO
JKCIIEpUMEHTa B (OpME 3alHMCH YpPAaBHEHUH COOTBETCTBYIOLIUX pEAKUHAd U
(OopMyIUpPOBaTh BHIBOJIbI HA OCHOBE 3TUX PE3YIbTATOB;

- YMETh aHAIU3UPOBATh XUMUYECKYI0 HHPOPMALIKIO, TOJyYaeMYyIO U3 pa3HbIX
HMCTOYHUKOB;

- TPOBOJUTH pacyeThl IO XUMHUYECKUM (opMyJiaM M YpaBHEHHSIM
XUMUYECKUX  peakuuid ¢  HCIOJb30BaHUEM  (U3MYECKUX  BEIIUYUH,
XapaKTEepU3yIOMIUX BEIIEeCTBA C KOJMYECTBEHHOM CTOpPOHBI: Macchl, 00beMa
(HOpMaJbHBIE YCIIOBHUS) Ta30B, KOJUYECTBA BEIIECTBA; UCIOIH30BATh CUCTEMHBIC
XUMUYECKUE 3HAaHUS [JI1 TPUHATUAS PEHIEHUH B KOHKPETHBIX JKM3HEHHBIX
CUTYyaIlMsX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMECHECHUEM;

- OCYILECTBJIATH LI€JICHANIPABICHHBIM MOUCK XMMHUYECKOM WH(pOpManuu B
Pa3JIMYHBIX UCTOYHUKAX, KPUTUUECKHU aHATU3UPOBATh XUMUUYECKYI0 UH(pOpMAIIHIO,
nepepadaThiBaTh €€ W HCIOJIb30BaTh B COOTBETCTBUM C IOCTABJICHHOW y4eOHOMN
3aJayucii;

- chopMupoBaTh MPEJACTABJICHUS: O XUMHUYECKOM COCTaBISIOIICH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIU XMMUU B MIO3HAHUU SIBJICHUHN TIPUPOIBI,
B (OPMUPOBAHWUU MBIIIUICHUSI W KYJIbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAIBHOMN
TPaMOTHOCTH, HEOOXOUMOM MJIsi PEIICHUS MPAKTUYCCKUX 3a7a4 M DKOJIOTHUYECCKU
00OCHOBAaHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHON CPELIE;

- cOOTIOIaTh MPaBMIIa SKOJOTUYECKHU 1IeTIeCO00Pa3HOTO TOBEACHUS B OBITY U
TPYJOBOM JE€ATEIBHOCTH B LEJSAX COXPAHEHHS CBOErO 3JI0POBbSl U OKPYKAOILIEH
MPUPOIHON CPEJbl; YUUTHIBATH OMACHOCTH BO3JICUCTBUS HA YKUBBIE OPraHU3MBbI
OTPEJETICHHBIX BEIIECTB, IOHUMAas CMBICI MOKa3aTessl MPeaeabHOU JOIMyCTUMOMN
KOHLIEHTpaIUy;

- IPOTHO3UPOBATh, AHAJTU3UPOBATH U OIIEHUBATDH C MO3UIIMI IKOJIOTUYECKON
0e30MacHOCTH TOCJIEJACTBUS OBITOBOM M MPOU3BOACTBEHHON JEATEIHLHOCTH
YeJIoBeKa, CBSI3AHHOW C TepepadOTKON BEIIECTB; HMCIOJIb30BaTh IOJYyYEHHbIE
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3HAHMS JIJIs1 IPUHATHUS TPAMOTHBIX PEIIEHUN MPOoOJIeM B CUTYalMsIX, CBA3AHHBIX C
XUMUEH.

B pe3ynbrare 0cBOEHUS AUCHUIUIMHBI 00YYaIOUIHICS TOJDKEH 3HATD!

- pOJb XMMHUU B €CTECTBO3HAHUU, €€ CBA3b C JPYTMMHU E€CTECTBEHHBIMHU
HayKaMH, 3HAYE€HUE B JKU3HU COBPEMEHHOI'O O0IIECTBA;

- BOKHEHIINE XUMUYECKHUE MOHATHS: BEIIECTBO, XUMUYECKUI SJIEMEHT, aTOM,
MOJIEKYJIa, Macca aTOMOB M MOJIEKYJ, WOH, pajuKaj, aJuIOTPONHs, HYKIUAbl U
W30TOIIHI, aTOMHBIE S-, P-, d-opOuTaiy, XUMHYECKas CBSI3b,
AIEKTPOOTPUIIATENILHOCTh, BAJIEHTHOCTh, CTENEHb OKHUCJICHUS, TUOpUIU3AIUSL
opOuTaneil, MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ, MOJb, MOJISIpHAs Macca,
MOJISIpDHBI  00bEM Ta3000pa3HbIX BEIIECTB, BEIIECTBA MOJICKYJISPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS, KOMIUIEKCHBIE COEAUHEHUS, TUCIIEPCHBIE CUCTEMBI,
WUCTUHHBIE PACTBOPBI, SJIEKTPOJIUTUYECKAS TUCCOLMALMS, KHUCIOTHO-OCHOBHBIE
peakuuu B BOJHBIX pacTBOpax, TUAPOJIU3, OKHUCIEHHE M BOCCTAaHOBJICHHE,
AIEKTPOJIN3, CKOPOCTh XWMHUYECKOW pEeaKIMu, MEXaHU3M pEaKlUuu, KaTajus,
TeTUIOBOM 2((eKT peakuu, OHHTAJIBIHUA, TEIUIoTa OO0pa30BaHHUSA, JSHTPOIIHS,
XUMUYECKOE pABHOBECHE, KOHCTaHTa pPABHOBECHUS, YIVIEPOAHBIA  CKEJET,
(GyHKIIMOHATBHAA TPYIIa, TOMOJOTUS, CTPYKTypHass M MPOCTPAHCTBEHHAs
WU30MEpHs, UHAYKTUBHBIA U ME30MEpHbIA A(PeKThl, 351eKTpoPui, HykKiIeodu,
OCHOBHBIE TUIIbI PEAKIUNA B HEOPTAHUYECKON U OPraHNYECKOW XUMUH;

- OCHOBHBIE 3aKOHbl XHWMHH, 3aKOH COXPAHEHHS MAacCChl BEILECTB, 3aKOH
IIOCTOSIHCTBA cocTaBa BeulecTs, [lepuoanueckuii 3axkon .M. Menaeneesa, 3akoH
I'ecca, 3akoH ABorajipo;

- OCHOBHBIE€ TEOPUU XUMUH;

- CTPOCHHUE aTOMa, XUMUYECKOW CBSI3U, DJIEKTPOJIUTHUUYECKON TMCCOLMAIINH,
KHUCJIOT U OCHOBAHUMW, CTPOEHUSI OPraHUYECKUX U HEOPraHUYECKUX COEAMHEHUN
(BKJIFOYAsi ~ CTEPEOXUMMHUIO),  XUMHUUYECKYID  KHHETUKY U  XUMHUYECKYIO
TEPMOJUHAMUKY;

- KJaccU(UKAIMI0O U HOMEHKIATypy HEOPraHWYeCKHMX W OPraHuYecKHX
COCIMHCHMI;

- IPUPOJHBIE HCTOYHUKH YTIIEBOJOPOIOB U CIIOCOOBI UX NMEPEpadOTKU;

- BeIeCTBa U MaTEpUaJIbl, IIMPOKO HCIOJIb3yEMbIE€ B MPAKTUKE: OCHOBHbBIE
METaJIIbl M CIUIaBBI, TpaduT, KBApIl, MUHEpAJIbHbIE yI0OpPEHUSI, MUHEPAJIbHBIC U
OpraHWYECKHUE KHUCJIOTHI, IIEJI0YM, aMMHaK, YIJIEBOJIOPOAbI, (PEHOJ, aHWUJIUH,
METaHOJI, ATaHOJI, ITUJICHTIUKOJb, TIUIEPUH, (OPMATBIACTH, alleTaabICTU/I,
alleTOH, TJIFOKO3a, Ccaxapo3a, Kpaxmaj, KJIeT4yaTka, aMHHOKHCIIOTBI, OCJKH,
HMCKYCCTBEHHbIC BOJIOKHA, KayudyKH, IUIACTMAcChl, >KHPbI, MbLJIa U MOIOIIUE
CpelcTBa.

- yMeTh IUIAHHPOBATh M BBINOJHATh XUMHUYECKUM HSKCIEPUMEHT B
COOTBETCTBHH C MIPABUJIAMU TEXHUKH O€30MaCHOCTH MpU OOPAIlleHUH C BEILIECTBAMU
U Ja00OpaTOpPHBIM O00OPYJAOBaHUEM; MPEACTABIATH PE3YJIbTaThl XUMHUUYECKOTO
JKCIIEpUMEHTa B (OpME 3aluCH YpPaBHEHUH COOTBETCTBYIOLIUX pEAKIMA U
(bopMyIUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YIbTATOB.



B pe3ynbpTaTe 0cBOCHUS TUCUUILITUHBI POPMUPYIOTCS OOLIME KOMITETEHIIUM:

Kon HanmeHoBaHue 00IIHX KOMIIETEHIMH

OK 01, BriOupars  crmocoObl  pemieHus  3aaad  MpoecCHOHANBHON — IEeITeTbHOCTH
IIPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM
Hcnonb3oBaTh COBPEMEHHBIE CpEACTBA TIOMCKA, aHAIM3a W HHTEPIpeTauu

OK 02. | unpopmanuu, u UHGOPMAIMOHHBIE TEXHOJOTUU JJIs BBINOJIHEHUS 3a]ad
po(heCcCHOHATTLHOM eI TEIbHOCTH

OK 04. | DddexTrBHO B3aMMOICHCTBOBATh U PadOTATh B KOJUIEKTUBE U KOMaH/Ie
CopeiicTBOBaTh  COXpAaHEHHIO  OKpYJXKAaloUlel  cpefbl, pecypcocOepexeHHIo,

OK 07. | npuMeHAT, 3HAHUS 00 W3MEHEHWW KJIMMAara, MPUHIUIB  OEpPeKIHUBOTO

IIPOU3BOJICTBA, 9P PEKTUBHO NEHCTBOBATH B YPE3BHIYANHBIX CUTYAIIHIX

Ilepeuenp mpodecCHOHANBHBIX  KOMIETEHIIMM, JJIEMEHTHl  KOTOPBIX
(bOpMUPYIOTCS B paMKax JUCIUTIIAHBI.

Kon HaumeHoBaHue BUI0B 1€ATEJIbHOCTH U NPOGeCCHOHATbHBIX KOMIIETEH NI

B2 Opzanuzayusa u eeO0eHUe NPOUEcco8 HPUZOMOBIeHUA, OPOPMIEHUA U NOO2OMOBKU K
peanuzayuu 2opauux 61100, KyaTUHAPHBIX U30EAUT, 3AKYCOK CILONHCHO20 ACCOPMUMEnma ¢
yuemom nOmpeOHOCHeEl pAa3IUYHbLIX Kamezopuii nompeoumeneil, 6u006 u Qopm
o0cyHcueanus

IIK 2.1 | OpraHu3oBbIBaTh MOJATOTOBKY paboO4YMX MECT, 0OOpYyIOBaHUS, CHIPbS, MaTEpUANIOB IS

MIPUTOTOBJICHUS TOPSUYHX OJI0]], KyJTHHAPHBIX U3EINil, 3aKyCOK CI0KHOT'O aCCOPTHU-MEHTA B
COOTBETCTBUU C MHCTPYKLUSIMU U PEIVIAMEHTAMH.




2. CTPYKTYPA U COJAEPKAHUE YYEFHOU JUCLUILIMHBI

2.1. O0beM yueOHOH JUCHUIIMHBI U BUbI Y4eOHOH padoThl

Bup yyeOHoI padoThI Oo6bem yacos
O0beM porpamMmsl 72

B TOM YHCJIC:

TEOPETHUECKOE 00yUeHUE 28
71a00paTOPHBIC 3aHATHS 0
MPAKTUYECKUE 3aHSATHUS 42
caMOCTOsTeNIbHas paboTa 0
KOHCYJIbTAINH 0
IIpomMeskyTOouHast aTTecTanus B Buae 1uddepeHuupyeMoro 5
3auéra




2.2. TemaTu4yeCcKMil IJIAH U COIEP:KAHME YUEOHOM TUCUHMILIIMHBI

HEMETaJJIOB (Ha TIpUMepe KHUcIoponaa, cepwl, dochopa m yriepoaa). XUMHUUECKAE CBOWCTBA H
MIPUMEHECHHE BaXKHEHITNX HEMETAILIOB (TAJIOTEHOB, Cephl, a30Ta, hocdopa, yriepona u KpEMHHUs) U
WX COCOUHEHUH (OKCHIOB, KHCIIOPOJCOJACPKAMMX KHUCIOT, BOIOPOIAHBIX COCIHHCHHIA).

HpI/IMCHCHI/IC BaKHEHMIIINX HEMETAJIOB M UX CO€,HI/IH€HPIﬁ

2]
g 2 2
5 3 2
Coaep:xkanue yueOHOro MaTepuaJia, JJabopaTopHbie padoThl U NPAKTHYECKUE 3aAHATHS, = z 9
HaumeHnoBaHMe pa3ieioB U TeM = Tun 3ansATUS £ 5
CcaMOCTOsITe/IbHAs padoTa 00y4Yamuxcs 5] S 2
3 g =
o S O
e =
1 2 3 4 5
OJ1. 12 Xumusi 72
Pa3znen 1. CTpoeHue aToma 6
Tema 1.1. CtpoeHue aTOMOB. o
N Xumudaecknit anemeHT. ATom. COCTaB aToMa, H30TOMEL. DIEKTPOHHAS 000J109Ka. DHEPTeTHUECKUE N
[Mepronnveckuii 3aKOH U KomOuHMpOBaHHEIH ypOK
YPOBHH, MOIYPOBHH. ATOMHBIE opOuTaiu, s-, p-, d-, f-amementsr. OCOOEHHOCTH pacmpeneeHus]
[Mepronnveckas cucrema 2 (YpoK-JIeKIus, ypoK —
AJIEKTPOHOB TI0 OPOUTAISIM B aTOMaX MAJIBIX U OOJBIINX NEPUOJOB. DICKTPOHHAS KOHPUTYpAIHs]
XUMHYIECKHX 371eMeHToB J[. 1. MpaKkTHIecKas padoTa)
aTOMOB.
MeHeneena.
Tema 1.2. PemeHne mpakTUIECKUX
BaJlaHU{ Ha COCTaBJICHUE OCOOCHHOCTHU pacIpeIesiCHIsI JICKTPOHOB 10 OPOUTAISIM B aTOMAaX MaJbIX M OOJIBIINX MEPHOJIOB. 2 Ypok coBepIlIeHCTBOBAHUS OK 01
PIIEKTPOHHO-TrpaduuecKux hopmyIt OnexTpoHHas KOH(pUTypanusi aToMOB. BajieHTHbIE BO3MOYKHOCTH aTOMOB XUMHYECKUX DJICMEHTOB. 3YH (ypok — IpakTUKyM) OK 02'
bieMeHToB 1-4 mepuojoB. '
Tewma 1.3. [leproaudeckuii 3aK0H U .
Iepuomieckas cHeTeMa [Tepuoanueckuit 3akoH u [lepuoguueckas cucrema xumudeckux siaemeHToB [I. M. Menneneesa.
xmgnqecm/lx snementos JI. U CBsI3b EPHOIUUECKOTO 3aK0HA U [leproandeckoii CHCTEMbI XUMHUUECKUX 3JIEMEHTOB C COBPEMEHHOU YPOK u3y4eHuss HOBOro
Meneseena, UX CBSI3b ¢ T Teopuel CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHMS CBOWCTB XHMHUYECKUX DJIEMEHTOB H 2 MaTepuana
2 N 00pa3yeMBIX HWMH TPOCTHIX W CIOXHBIX BEIIECTB IO TpylIaM U TepuogaM. 3HaueHHE (Ypok — nexuus)
COBPEMECHHOW TEOpHEH CTPOCHHUS
MEPUOTUIECKOTO 3aKOHA U CHCTEMBI XUMHUIECKUX.
ATOMOB.
Pa3nexa 2. CTpoeHue BenecTBa 18
Tema 2.1. ®U3UKO-XUMHUYECKUE Meramnel. Ilonoxxenue wMeramioB B Ilepuoguueckoil cucreMe XHUMUYECKUX 3JIEMEHTOB.
CBOIWCTBA HEOPTAaHNYECKUX BemecTB. | OCOOEHHOCTH CTPOCHHS AIIEKTPOHHBIX 000JI0YEK aTOMOB MeTaiuioB. O0mue hu3ndeckne CBOUCTRA|
MeTaiuioB. CIUTaBBl METAJUIOB. DIEKTPOXUMHUYSCKUHN Psl HANPSDKEHUH METauioB. XUMHUYECKUE
CBOMCTBA Ba)KHEHIIMX METAJUIOB (HATpUM, KaJWW, KaJbLUWUWA, MarHuil, allOMUHHUH, LIMHK, XpOM,
JKenne30, MeJlb) M UX coeanHeHni. O0mue crnocoOsl MoydeHuss MeTauioB. [I[puMeHeHne MeTallIoB OK 01.
Ypox u3yueHnust HoBoro
B OBITY U TEXHUKE. OK 02.
. 2 MaTepuana
Hewmeramnel. Ilonoxenue HemeraioB B Ilepuoguueckoil cucreMe XMMUUYECKHUX 3y1eMeHTOB JI.1. (YpOK — niexuus) OK 04.
MemnzeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB. DHU3HYeCKre CBOHCTBA HEMETAIIOB. AJITOTPOIIHS] yp OK 07.
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Tema 2.2. Knaccudukarys,
HEOpPraHUYECKUX BEILECTB.

Kﬂaccn(bnxaum{ HCOPraHN4YCCKUX BCLICCTB. HOMCHKJ'IaTypa HCOPraHN4YCCKUX BCLICCTB (OKCI/IHLI,
TUAPOKCHUIBI, KHCJIOTHI, COJ'II/I). BemectBa MOJICKYJIAPDHOTO U HEMOJICKYJAPHOTO CTPOCHUA.

YPpok u3ydeHust HOBOro

OpraH13MOB)

2 MaTepuana
ArperartHble cocTOsIHUA BellecTBa. Kpucramumaeckie U aMopQHbIe BellecTBa. 3aKOH MOCTOSHCTBA (ypoK — nexis)
€OCTaBa BELIECTBA.
Tewma 2.3. Homenkmnarypa Perrenne mpakTHYecKuX 3aJaHAN MO KIacCH(UKAIMH, HOMEHKIATYpe U XHMHICCKHM (hopMyam
HEOPraHUYECKUX BELLECTB. HEOPTaHMYECKUX BEIIECTB Pa3IMIHBIX KJIACCOB: Ha3BaHMUS BeMIecTB 1o MexkayHapoHoi (MFOITAK)
WIN TPUBHAILHON HOMEHKJIATYPE M COCTaBlIeHHE (POPMYIBI XUMUYECKHX BELIECTB, ONpPEICICHUE 2 VY POk COBEpIIEHCTBOBAHHUS
MIPUHAAJICIKHOCTH K Ki1accy. [louck nHpOopMannu 1mo Ha3BaHUAM, HACHTH(DHKATOPAM, CTPYKTYPHBIM 3VH (ypok — nmpakTHKyMm)
¢dopmynaM. AHanmn3 XMMHYECKOH MH(POPMAIWH, MOIy4aeMOil M3 Pa3HBIX MCTOYHHKOB (CPECTB
MaccoBOM HH(pOpMaIuu, ceTb IHTEpHET U IpyTrue)
Tema 2.4. XuUMHU4YeCKHeE CBOHCTBA XUMIYeCKHe CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKMX BEMIECTB (OKCHIOB, THIPOKCHJIOB, KoMOHHHpOBaHHbIi YPOK
OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX | KUCIIOT, cojie u J1p.). I'eHeTnueckas cBA3b HEOPraHWYECKHUX BEILECTB, NPHHAJICKALIUX K| 2 (YPOK-TIeKIIUS, YPOK —
BELIECCTB. Pa3IMYHBIM KJIAacCaM. 3aKOHOMEPHOCTH B M3MEHEHHH CBOICTB IPOCTHIX BEIIECTB, BOIOPOIHBIX HpaKTI/I‘IeCKaH’pa6OTa)
COCIMHEHUH, BEICUINX OKCHUIO0B U THAPOKCUIOB
Tema 2.5. Unentuduxanus Pemenue skcnepuMEHTANBHBIX 3aa4 110 XMMHUYECKUM CBOMCTBaM METaJLIOB M HEMETAJUIOB, IO
HEOPraHMYECKUX BEILECTB. pacro3HaBaHUIO U MOJTyUYEHHUIO COSANHEHUH METAJIOB M HEMETANJIOB (B3aMMO/IeHCTBHE FHIPOKCUAA
ATIOMHHUS C PAacTBOpaMM KHCJIOT M Iuenoyeid,). MaeHTudukanys HEOPraHWYECKHX BEILECTB C 2 YpOoK COBEpLICHCTBOBAHHUS
UCIIONIb30BaHHEM UX (DU3UKO-XMMHYECKUX CBOWCTB, XapaKTEPHBIX KAueCTBEHHBIX peEaKluil. 3YH (ypok — IpakTUKyM)
KauecTBeHHbIE peakuuu Ha Cynbgar-, KapOOHAT- W XJIOPUI-aHHUOHBI, Ha KAaTHOHBI METAIIIOB U
KaTUOH aMMOHHS
Tema 2.6. XapakTepuCTHKa
XUMHYECKOTO 2JIEMEHTA Ha VYpok COBEpIICHCTBOBAHHUS
ILran onrcaHus XUMHYECKOT0 3JICMEHTa Ha OCHOBaHUH ero nonoxeHus B [ICXD J1.1. Menneneena. 2
OCHOBaHUU ero nonoxenus B [IICXD 3VH (ypok — nmpakTuKyMm)
.N. Meunneneena.
Tema 2.7. OcHOBHbBIE OTtHocuTeNnbHBIE aTOMHasi UM MOJEKyJisipHas maccbl. MonsipHass macca. KonuuecTBo BeliecTsa.
KOJINYECTBEHHbIE 3aKOHBI B XUMHUK U | MaccoBas 104 BelecTBa. 3akoH ABoraapo. MomsapHslil 06beM razoB. OTHOCHTEIbHAS INIOTHOCTh 2 YPOK COBEpIICHCTBOBAHHUS
[pacdeThl 10 YPaBHEHUSM XUMUYECKUX| Ia30B. PacueTel 1O ypaBHEHUSM XUMHUYECKHUX DPEAKLUIl C HUCIOJIb30BaHUEM MacCOBOM JOJH 3YH (ypok — mpakTUKyM)
€aKIUH. BEIlECTBa, 00beMa (HOpMaJIbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.8. Xumudeckas CBA3b. CrpoeHue BemiecTBa. BemecTBa MOJIEKyIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOCHHSI. VPOK U3yueHus HOBOTO
Xummdeckasi CBsI3b. Buipl (KOBaJleHTHas HEMONsSpHAs M IOJSAPHAs, MOHHASA, MeTajuIndeckas) | 2 MaTeDHANA
MEXaHU3MBbI 00pa30BaHUsI XUMHUUECKOHN CBs3M (OOMEHHBIN M TOHOPHO aKIENTOPHEIN). BomopoaHas P
cBsI3b. THUIIBI KPUCTAINIMYECKUX PEILIETOK M CBOMCTBA BEILECTB. (ypox — siexuuz)
Tema 2.9. Pernenne npakTueckux Xumudeckasi cBs3b. Buibl (KoBaleHTHasl HEMOJIIpHAs M NOJSpHAs, MOHHAs, MeTalIMdecKas) H v
BaaHui 10 TeMe « XUMHUYEeCKast MEXaHHU3MBbI 00pa30BaHUsI XUMHIECKOH CBsA3M (OOMEHHBIN U JOHOPHO aKIENTOPHBIN). BajgeHTHOCTS. 2 3%),(:; COBCPICHCTBOBAHIA
CBSA3b). Crenenp okucieHus. Katnonsl u aHMOHBI. THITBI KPUCTAJUIMYECKHUX PEIIETOK U CBOHCTBA BEIIECTB. (YpoK — npaKTHKym)
Pa3nen 3. Xumuuyeckue peakuuu 10
Tema 3.1. THITBI XUMHYIECKHX Xummaeckas peakuus. Kimaccudukarms XUMIYECKUX PeaKkMid B HEOPTaHMUECKOW M OPTaHUIECKOH OK 01
[peaKuuit. XUMHU. 3aKOHBI COXPAHEHHs MacChl BEIECTBA, COXPAHEHMsS W MPEBPAIICHUS DSHEPruM IpU VPOK U3y eHHS HOBOTO OK 02'
XMMHYECKHX peakimsax. OKHUCIUTENbHO-BOCCTAHOBHUTENIFHBIE pEakUnu (ypaBHEHHsI OKHCIICHUS- 2 MaTepuana OK 0 4'
BOCCTAHOBJIIEHUS, CTENEHb OKHUCIEHUS, OKHCIUTENb M BOCCTAHOBUTENb, OKHCIUTEIBHO- (ypoK — nexis) OK 07.
BOCCTAHOBUTEINIbHBIE PEAKLUUU B NPHUPOJE, MPOU3BOACTBEHHBIX MPOLECCAX U KHU3HEAEATEIbHOCTH K 2.1,




Tema 3.2. OKHUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUU.

IBajleHTHOCT®. SHGKTpOOTpI/IIIaTeHLHOCTL. Crenenn okucienus. KaTHOHBI 1 aHHOHBI.
OKHCIINTENbHO-BOCCTAHOBHUTEILHEIC peaKkunu (ypaBHeHI/IH OKHUCJICHUA-BOCCTAHOBJICHUS, CTCIICHb

Ypok coBepIIeHCTBOBAHUSA

(peakuuy THUAPUPOBAHUS, TAJOTCHUPOBAHMS, T'MIpPATAllMM TOPEHUs), HAXOXICHHE B HPHUPOJE,
[IOJTyYCHNE ¥ IPUMEHEHHE.

MpakTHIeckas padboTa)

OKWCJICHHS, OKHUCIUTEIb U BOCCTAHOBHUTENb, OKHCIUTEIHLHO-BOCCTAHOBUTEIbHBIE PEAKIUU B 2 3VH B
MpUPOAE, MPOM3BOJICTBCHHBIX MPOIECCaX W IKU3HEACATCIHPHOCTH OpraHm3MoB). CocTaBlieHHE (Ypox —mpaxTuicym)
OKHMCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIHii METOJIOM JIEKTPOHHOTO OajlaHca.
Tema 3.3. CKOPOCTh XHMHUYECKHUX CKOpOCTh pEaKIui, €€ 3aBICHMOCTh OT PAa3IMYHBIX (PaKTOPOB: MPHUPOIBI PEaTHPYIOMINX BEIIECTB,
peakuii. XUMUYeCKOe PABHOBECHE. [KOHIICHTPAIIMH PEardpyIONINX BEIISCTB, TEMIICPAaTyphl M IUIOMAAHW PEaKIIHOHHONW IOBEPXHOCTH. KoMGHHMPOBAHHBLH YpOK
TeroBbie A(PQPEKTHl XUMHYSCKHX PEAaKIHA: 3K30- W SHAOTEpMHUYECKHe peakunu. OOpaTuMble 2 (ypoKk-nie ox
peakmy. XuMHudeckoe paBHoBecre. PaKTOPHI, BIUSIONINE HA COCTOSHUE XUMIYECKOTO PABHOBECHS YPOKCIICKIIIA, YPOK
(KOHIIEHTpanus pPEearcHTOB WJIM TPOAYKTOB PEaKINH, AaBleHWE, TeMmmeparypa). [lpuamumm Jle MpAKTHHECKast paboTa)
[larenbe.
Tema 3.4. PacTBopbl, Teopus Pacmeope. Buowr pacmeopos no codepoicanuio pacmeopenno2o eewecmea. Pacmeopumocmo.
PIEKTPOIUTHYECKON nucconuaruu u | [louamue o Oucnepchvix cucmemax. Hcemunnvlie u xoanouowvlie pacmeopwvi. Maccosas 0ons KoMOMHUpOBaHHBIH ypOK
MOHHBII OOMEH. eeujecmea 6 pacmeope. llonamue o  6odopoonom  noxazamene (PH)  pacmeopa. 2 (Ypok-nekuusi, ypox —
Onexmponumuyeckas ouccoyuayus. CunbHvle u ciabvie 1eKmpoauml, Hednexmpoaumol. Peaxyuyl mpakTUueckas padboTa)
UOHHO20 0OMeHa.
Tema 3.5. Pemmenue 3agau Ha pacuét
o Ypoxk coBepiIeHCTBOBAaHUSA
MacCOBOM JIOJM BEIIECTBA B Pacmeopumens. Pacmeopennoe sewgecmso. Maccoeas 0ons anemenma u eeuecmsad. 2 3VH (ypok — nmpaxTuKym)
pacTBope.
Pa3znen 4. TeopeTuyeckue 0OCHOBBI OPraHUYECKO XUMHH 28
Tewma 4.1. [Ipenmer opranmueckoir | [Ipenmer opraHm4eckoil XUMUH: e¢ BOSHHKHOBCHHE, Pa3BUTHE M 3HAYCHHUC B MOJYYCHHH HOBBIX
XUMHHA. Teopust CTpOCHHS BEIIECTB M MaTepualioB. Teopus CTpOeHHs opraHmdecknx coenuHeHumit A.M. Bytiepoma, ee
OpTaHWYECKHX COCTUHEHUI A.M. OCHOBHBIE TOJIOKeHHsI. CTPYKTYpHBIE (POPMYIIBI OpTaHHIESCKHUX BEHIECTB. | OMOJIOTHS, H30MEpHSI. Y poxk u3ydeHust HOBOTO
Bytnepoga. XuMmudeckas cBsi3b B OPTaHUYECKUX COSTMHEHHSX: KpaTHEIE CBA3H, G- U T-CBs3U. [IpencraBneHne o 2 MaTepHana
KIaccH(UKalU  OpPTaHMYECKWX  BeIIeCcTB. HOMEHKIaTypa  OpraHMYeCKHX  COCHMHCHUM (Ypok — nexuus)
(cucteMartuyveckas) M TpPUBHAIIbHBIC HA3BAHUS BAXKHEHIIINX MTPEACTABUTENEH KIaCCOB OPraHUIECKHX
BEIIECTB.
Tewma 4.2. IIpenensHbie AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKHH psA. MeTaH 1 3TaH — MpOCTEHIIne MpeCcTaBUTeNy|
YTIIEBOJOPOIBI — AJIKAHBI, QJIKAHOB: COCTaB, XHMHUYECKOE CTpPOCHHE, (U3MYecKHe M XHMUYECKHE CBOWCTBA (peakiuu KoMBHHHpOBaHHBIi YPOK OK 01.
LUKIIOQJIKAHBI. 3aMeIIeHHUs ¥ TOPEHUS ), HaXOXKACHUE B IIPUPOJIE, IOITyIeHHE U IPUMEHEHUE. 2 ) YIi OK 02.
uknoankanel. O6mas ¢opMyna, HOMeHKIATypa u u3omepus. OCOOCHHOCTH CTPOCHHS WU (ypoi-nexuu, ypox OK 04.
XUMHUYECKHX CBOMCTB ManbIX (LIUKJIONPONAH, IMKIOOyTaH) W OOBIYHBIX (IIMKJIONEHTaH, mpakTiieckas padora) OK 07.
UKJIOTEeKCaH) MUKI0ANKaHOB. CIocoObl MOMyYeHHsI U MPUMCHEHHUE [TUKIOAIKAHOB. IK 2.1.
Tema 4.3. HenpenenbHble AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUH psAJ. DTUIEH — NPOCTEHIIHUN MpeAcTaBUTEIb, KoMOHHHpOBAHHBIi YPOK
YIJIEBOAOPO/IbI — AJIKEHBI. QIIKCHOB: COCTaB, XHMHYECKOE CTpPOCHHE, (PH3MYeCKHe W XHMHUYECKHE CBOWCTBA (peakIiu 2 (YPOK-TeKIIUS, YPOK —
THIPUPOBAHUS, TaIOTCHUPOBAHUS, THIPATAIMH, OKUCICHUS W MOJUMEPH3AIMH) HAXOXICHUE B npaKaneCKaﬂ,pa60Ta)
MIPUPOJIE, NOJYUEHUE U IPUMEHEHHE.
Tema 4.4. HenpenenbHble AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYCCKUH psia. AIETWICH — MPOCTCHITHA KOMBHHUDOBAHHLIA YPOK
YIJIEBOAOPO/IbI — AJIKHUHBI. MIPEICTaBUTEIb AIKMHOB: COCTaB, XUMHUYECKOE CTPOCHUE, (hPM3NYECKHE M XUMHYCCKHE CBOWCTBA 2 (ypOK-JIIe)KuI/Iﬂ ypoip—
)
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Tema 4.5. HenpenenbHble
YTIEBOAOPOABI — aJTKAIUCHBI.

Ankanuensl:  OyraameH-1,3 w  MetmnOyTtamues-1,3, XHMUYECKOE  CTpPOCHHE, PEaKIHs
MOJTUMEPH3AIINY, MPUMECHEHHUE (11 CHHTE3a MPUPOTHOTO M CHHTETHYCCKOTO KayuyKa U PE3HHBI).

KomOuHMpoBaHHBIH ypOK
(YpOK-JeKIusl, ypoK —
npakTHieckas pabora)

Tema 4.6. ApomaTudeckue
YIJICBOAOPOBL.

ApeHLIZ OeH301 U TOJIyOJI, COCTaB, XUMHUYECKOC CTPOCHUEC MOJICKYII, (1)I/I3I/I‘IeCKI/I€ U XUMHYCCKHC
CBOMCTBa (peaKHHI/I TaJIOTCHUPOBAHUA U HI/ITpOBaHI/IH), IMOJIYyYCHUC U NPUMCHCHUEC. Bausuue
Oen3oia Ha OpraHu3M 4C€JIOBCKaA. I'eneTnueckas cBsI3b YTieBo40pPOJ0B.

KoMOMHMpOBaHHKIH ypOK
(ypoxk-nekuusi, ypox —
npakTH4eckas padora)

Tewma 4.7. [IpupogHbIC HCTOYHUKA
YTJIEBOJIOPO/IOB U HX MepepadoTKa.

[puponnsnii ras. [lomytHeie HedTaHBIE Ta3bl. HedTh 1 ee mpoucxoxaerne. Croco0s! mepepadoTKy|
He(TH: IeperoHKa, KpeKUHT (TepMHUUIeCcKuid, KaTanuTnaeckuit). [IpoaykTsl mepepaboTku HeTH, NX
NPUMEHEHHE B IIPOMBILIIIICHHOCTH ¥ B OBbITY. KaMEHHBII yroJib U POIYKTHI €ro nepepaboTKH.

YPok coBepILIEHCTBOBaHUS
3VH (ypok — nmpakTHKyMm)

Tema 4.8. Cuptsl. DeHo.

[IpenenpHbIe OJHOATOMHBIC CIHMPTHI: METAHOJ M ATAHOJ, XMMUYECKOEC CTPOCHUE, (PU3NUCCKHUC H
XUMHUUYECKHE CBOMCTBa (peakiuu C aKTUBHBIMU METaJlIaMH, TajJOT€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHne. BogoponHas cBs3p. Pu3nonormyeckoe NeiicTBAE METaHONA U STaHOJIA Ha OpraHu3M|
4genmoBeka. MHOTOaTOMHBIC CIUPTHL ATHICHIIIMKONb W TJIHIEPHH, XHMHUYECKOE CTpPOCHHE,
¢u3nIeckre U XUMUYECKHE CBOICTBA (B3aMMOICHCTBHE CO IIETOYHBIMHI METaJUIaMH, KadeCTBEHHAS
peakyss Ha MHOTOATOMHBIE CHHPTHI). DHU3MOJIOrHYecKoe ACUCTBHE Ha OPraHU3M YeJOBeKa.
[Ipumenenne raurnepuHa © OSTWICHDHKOIA. Penon. CTpoeHHE MOJCKYJBI, (U3UYECKUE ¥
XUMHUUECKHe CBOMCTBa (eHosna. TOKCHYHOCTH (eHoda, ero (HU3MOJOrHYEecKoe ICHCTBHE Hal
opranusM uenoBeka. [Ipumenenue ¢eHoa

KomOuHMpoBaHHEIH ypOK
(YpOK-JeKIusl, ypoK —
MpaKTHIecKas padoTa)

Tema 4.9. KapOoHunbHele

COCOAUHCHUA: aJIbACTUABI U KCTOHBI.

IAnbaerupl U KeToHbl ((opManbAerui, aueTanbleruj, ameToH): CTpoeHHe, (U3UUECKHe U
XMMHYECKHE CBOMCTBA (PEaKIUM OKHCICHHS W BOCCTAHOBJICHWS, KauCCTBECHHBIC DEAKIHN),
MOTyYeHHE W TIPUMEHEHHE.

KomOuHHpOBaHHBIH yPOK
(YpOK-TIeKIHsl, YPOK —
MpaKkTHIecKas padoTa)

Tema 4.10. KapOoHOBBIE KHCIOTHI.

OHOOCHOBHBIE Tpe/eNbHbIE KapOOHOBBIE KHCIOTBHI: YKCYCHAsl KHCIIOTa, XUMHYECKOE CTPOCHHE,
(usnueckre M XUMHYECKHE CBOWCTBa (00OLIME CBOMCTBA KHUCJIOT, PEakKiys ITepUPHKALKN),
nmoiydeHne W npuMmeHeHne. CTeapuHOBas M OJICMHOBAas KHUCIOTHI KakK IPEACTaBUTEIH BBICIINX
KapOOHOBBIX KUCJIOT. MblIa Kak COJIM BBICIIUX KApOOHOBBIX KHCJIOT, X MOIOIIEe JICHCTBUE.

KoMOuHMpOBaHHBIN ypOK
(YpoxK-JeKius, ypox —
mpakTHueckas paboTa)

Tema 4.11. Cnoxubie 3¢pupsl.
XKupsr.

CiioxHble 3UpPbI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCJIOT. ['MApoIn3 CiI0KHBIX 3GHUpoB. JKupbl Kak
MPOM3BOIHBIC TIMIIEPHHA U BBICIINX KapOOHOBBIX KUCJIOT. | MAPOIH3 KUPOB.

KoMOuHMpOBaHHBIN ypOK
(Ypoxk-JeKiusi, ypox —
mpakTUueckas paboTa)

Tema 4.12. Yrnesonsl.

VYrneBoasl: cocraB, KiaccuuKalys YrieBojoB (MOHO-, M- W TOJIMCaxapuipl). [Ioko3a —
MPOCTEUIINH MOHOCAaXapua: OCOOCHHOCTH CTPOCHHS MOIIEKYIBI, (PU3UUECKAE M XUMHUYCCKHUE
CBOWCTBA TIIOKO3BI (B3amMopmeiictBue ¢ rumpokcuaom wmemu (II), okucieHMe aMMHAYHBIM
pactBopoM okcuna cepebpa(l), BoccraHoBneHne, OpOXKEHNE TIIOKO3bI), HAXOXKAECHHE B IPHPOJIE,
NIPUMEHEHNE TJIOKO3bl, OMOJIOTMYecKas pojb B JKM3HEAEATEIHHOCTH OpraHu3Ma 4YeJlOoBeKa.
®otocunres. Ppykro3a kak H3oMep rioko3bl. Caxaposa — NpeCTaBUTENb UCAXAPUIOB, THIPOIIH3
caxapo3bl, HaXOK/IEHHE B NpUPOJIe M TNpuUMeHeHHWe. Kpaxmanm M memitrono3a Kak HPUPOJHbBIE
MTOJIMMEPHI: CTPOCHHE KpaxMaia W IeJUTIONO36I, (U3UYECKHe W XMMHYECKHE CBOMCTBA Kpaxmaia)

(Tuaponu3, KaueCTBEHHAs! PEAKIIHSI C HOJIOM).

KoMOMHMpOBaHHBIH ypOK
(YpOK-JeKIusl, ypoK —
MpakTHyeckas padbora)
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Tema 4.13. AMUHEL
AMHUHOKHCIOTEIL. benku.

AMWHBL: METHJIAMUH — HpOCTeﬁHIPIﬁ OpeacTaBUTC]Ib aMHUHOB: COCTAB, XUMHYCCKOC CTPOCHMUC,
(1)1/131/1qu1<1/1€ 1 XUMHYECKHUE CBOMCTBA (peaKIII/II/I C KHCJIOTaMHU U FOpeHI/Iﬂ), HaXOXACHUC B IIpUPOJEC.
AMUHOKHUCIOTH KakK aM(bOTepHLIe OpPraHn4ceCKUue COCIAUHCHUA. duznyeckue M XHUMHUUYECKHUE

KomOuHMpOBaHHBIH yPOK

CBOMCTBAa aMHHOKHCIIOT (Ha IIpUMepe TUIHHA). bronornyeckoe 3HaueHne aMHHOKHCIOT. CHHTE3 2 (YpoK-Jexius, ypox —
nenTunoB. benku Kak mpuponaHsle moiauMepsl. IlepBudHas, BTOPHYHAS M TPETHYHAs CTPYKTYpa) MpakTHyeckas pabora)
0enkoB. XUMHYECKHE CBOWCTBA OEIKOB: THAPONM3, ACHATYpauus, Ka4eCTBEHHBIC PEAKIUH Ha
OeTKu.
Tewma 4.14. IInmactmaccel. Kayayku. OCHOBHBIE TIOHATHS XUMHAH BEICOKOMOJIEKYIISIPHBIX COSAMHEHHI: MOHOMED, TIOJINMED, CTPYKTYPHOE|
BonokHa. 3BEHO, CTCNEHb IMOJMMEPHU3AINH, CPEAHSAS MOJCKylIapHas macca. OCHOBHBIE METOABI CHHTE3Q
BBICOKOMOJIEKYJSIDHBIX COCIMHEHMH — TONMMEpH3alMsi M TOJMKOHICHcammsa. [lmacTtmaccsl KoMOnHMpOBaHHBIH ypOK
(TONIMATHIICH, TONUIPOITWIICH, TOJMBUHIIIXJIOPU, NONMUCTHPOI). HaTypanbHblil M CHHTETHYECKHE 2 (YpOK-JeKIusl, ypoK —
Kayuyyku (OyTaJueHOBBIH, XJIOPONPEHOBHIH M HM30MPEHOBHIH). BonokHa: HaTypaibHBIE (XJIOIOK, npakTH4eckas padora)
IepCTh, MIENK), UCKYCCTBEHHBIE (aleTaTHOE BOJOKHO, BHCKO3a), CHUHTETHYECKHE (KalpoH u
JIaBCaH).
Pa3gen S. Xumus B ObITY H IPOU3BOICTBEHHON 1eSITEJILHOCTH YeJOBEeKa 8
Tema 5.1. Xumudeckue TexHOJIOTHH |[Ipasuna sKkon02udecKu yenecoobpasno2o noeedenus 6 obimy u mpyooeol 0esmenbHOCmU 6 Yelsx
B [TIOBCETHEBHOU COXpaHeHUust c80e20 300P08bsL U OKPYdHcaloujell npupooHOll Cpedbl, ONACHOCHb 6030€UCmEUsT HA
U Ipo(heCcCHOHAIBHON S TEIbHOCTH DICUBbIE OP2AHUSMbL OP2AHUYECKUX BEUeCTNE OMOENbHBIX KIACCO8 (YeNe8000po0bl, CHUpmbl, (peHobl,
YenoBeKa. iopopeanuueckue Npou3gooHvle, anvbOecudbl U Op.), HOKA3amenb NpeodeibHO OONYCIMUMOU
KOHYEeHMpayuu U e2o UCHOIb308aHUe.
Porb xumuu 6 obecneueHuu 3K0102UHecKoll, IHepeemuieckoll u nuujesol 6e30nacHoCmu, paseumuu 2 YPpOK COBEPUIEHCTBOBAHUS
MeouyuHsl, CO30aHUU HOBLIX MAMEPUANO8 (8 3ABUCUMOCHU OM 8UOd NPODecCUOHATLHOY| 3VH (ypok — mpakTuKyMm)
0esamenbHOCMU), HOBbIX UCOYHUKOB dHEP2UU (AibmepHamugHble UCmoyHuKy duepauu). Ilonamue o
HAYYHBIX MEMOOax NO3HAHUS 6euecms U Xumuieckux peakyui. Ilpeocmasnenuss 06 o6uux HayuHbix
NPUHYUNAX NPOMBIUIEHHO20 NOJYYEHUs GAJICHEUWUX eewjecms (Ha npumepax npouseoocmed OK 01.
AMMUAKA, CEPHOU KUCTIOMbl, Memanona). Xumus u 300poebe uenoeeka: npasuia 0e30nacHo2o OK 02.
UCNONIb30BAHUA IEKAPCMEEHHBIX NPENapamos, Oblmogou XUMUU 8 N0GCEOHEBHOU ICUSHUL. OK 04.
Tema 5.2. Munepaibhbie O6mas knaccupukanus ymaoOpeHuidl. XuMuuyeckas MeIHopamus Mo4B. A30THBIC, KalUWHBIE W Kombunuposanustii ypox: | OK 07.
yRoOpeHus. hochopubie ymodpenus. Pacrio3HaBaHie MUHEpaIbHBIX y100peHuii. Bpen u mosb3a. 2 (ypoK-nexius, ypok — IIK2.1.
npakTUIeckas paboTa)
Tema 5.3. [IpuMeHeHne XUMUUECKUX |Pewenue Kelic-3a0a4 no memam: nuwyegvie npoOyKmbl, OCHOGbL PAYUOHANLHO20 NUMAHUS,
BEIIECTB M TEXHOJIOTHH C yUETOM  |gadiCHetiuue  Cmpoumenbhvle U  KOHCMPYKYUOHHbIE — MAMEPUAnsl,  CelbCKOXO3AUCMBEHHOE
Oynyuieit nmpodeccHoHATBHON npou3600CmMe0, KpAcKu, CMeKI0, KepamuKd, Mamepuanbl O1s AEeKMPOHUKY, HAHOMAMEpPUasl, 2 VYPpOK cOBEpLIEHCTBOBAHUS
JIeSITEIIbHOCTH. mexcmubHble  BOJIOKHA, UCMOYHUKU IHEP2Ull, Op2aHuyecKue U MUuHepaibHvle YOOoOpeHus., 3VH (ypok — IpakTUKYM)
lnexapcmeennvle U Kocmemudeckue npenapamol, ObImo8as Xumust, MamepudaIbl U3 UCKYCCMEeHHbIX U
CUHMEeMUYeCKUX B0I0KOH.
Tema 5.4. 3amuTa kelica. 3ammra: [IpencTaBieHue pe3ysbTaToB pelIeHNs Kelic-3a/1au B hopMe MUHU-T0KIIa1a (JI0MyCKaeTcs] 2 YPpOK cOBEpLIEHCTBOBAHUS
UCIIOJIb30BaHKE TPA(YUUECKHUX U IIPE3CHTALMOHHBIX MaTepHalIOB) 3VH (ypok — IpakTUKYM)
3auéTHOE 3aHATHE KonTtponsHsIii ypok
2 (muddepeHIpoBaHHBINA
3a4€T)
Bcero 72
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3. YCJIOBHUSI PEAJIU3ALIUM ITPOTPAMMBI YYEBHOM
JUCHUATIIMHBI

3.1. TpeGoBaHuss K MHHUMAJIbLHOMY MAaTePHAJIbHO-TEXHHYECKOMY
o0ecneyeHn 1o

Jlist peann3anuy y4eOHOU AUCIUTUIMHBI UMEETCS:

- yueOHbII KaOUHET «XUMHUI.

O6opynoBaHue yueOHOTo KabuHeTa « XUMUN:

- CTOJI ayIUTOPHBI;

- CTOJI IIpenoaBaTelis;

- CTYJ O(PUCHBI;

- JI0CKa YYCHHYECKas;

- KOMIIBIOTED;

- TIPUHTED;

- HHTEPaKTUBHOE 000pYA0BaHUE (IIPOCKTOP/TEIEBU30D);

- KOMIUIEKT yu4eOHOTr0 HATJSAHOTO MaTepraia Mo BCeM TEMaM MPOrPaMMBI.

3.2. UupopManiuoHHOE 00ecredyeHUe peaTu3aly NporpaMmal.

Ilepeyenbr pexoMeHayeMbIX Y4YeOHBIX H3AaHui, W HTepHeT-pecypcos,
JTOMOJTHUTEIbHOM JIUTEPATYPHI.

OCHOBHBIC HCTOYHHUKH:
1. Tabpuensn, O. C. Xumus: 10-i kmacc: 6a3oBbIi ypoBeHb: yueOHuK / O. C.
INabpuensn, . I'. OctpoymoB, C. A. CmankoB. - 8-¢ u3m., crep. - Mockaa:
[TpocBemenne, 2026. 128 c.: uin. ISBN 978-5-09-127995-5.
2. Taopuensn, O. C. Xumus: 11-i kmacc: 6a30Bbiii ypoBeHb: yueoHuk / O. C.
[Na6puensn, M. I'. Octpoymos, C. A. CmagkoB. - 8-¢ u3m., ctep. - Mockaa:
[Tpoceemenne, 2026. - 127, [1] c.: mn. ISBN 978-5-09-127996-2.
3. Pymsurtuc, I'. E. Xumus: 6a30Bblii ypOBEHb: y4eOHUK i 00pa3oBaTeIbHBIX
OpraHW3alliid, peaTu3yoNMX  0o0pa3oBaTeIbHBIE  MPOTPAMMBI  CPEIHETO
npodeccuonansHoro oopazosanus I'. E. Pymsutuc, ®. I'. ®enpaman. - 3-e u3f.,
ctep. - Mocksa: IIpocsemienue, 2026. - 336 c.: ui. - (YueOuuk CI1O). ISBN 978-5-
09-127878-1.

JlonoJIHUTeIbHbIE HCTOYHUKMN:
1. Epemun, B. B. Xumusa: 10—11-e knaccel: 3amaunuk / B. B. Epemun, A. A.
Hpo3nos, JI. B. Pomamos. - 4-¢ u3n., crep. - Mocksa: IIpocsemenue, 2026. - 350,
[2] c.: mn. - (MI'Y - mikone). ISBN 978-5-09-129858-1.
2. Ocsuul, B. A. Oprannueckas xumus: 3agaqauk / B. A. Ocsuaun, /1. B. Ocuros,
. A. Ceménona, 0. H. Knumoukus. - Camapa: Camap. roc. TexH. yH-T, 2020. - 469
C.
3. Papenxwmii, A. M. Xumus. Junaktudeckuii matepuan. 10-11 kmaccel: mocoOue
JUIs yauTesen obmieoOpaszoBat. yupexaenuit / A. M. Papeukuii. - 2-¢ uzn. - M.:
[Tpoceemenne, 2011. - 144 c. - ISBN 978-5-09-019796-0.
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4. 1lsetkoB, JI. A. Opranuyeckas xumus: yde0. s ydamuxcs 10—I11 ki
obmeoOpasosar. yueb. 3aBenenuit / JI. A. LIBetkoB. — M.: ['ymanuTap. usa. meHtp
BJIAZIOC, 2012. — 271 c.: un. ISBN 978-5-691-00366-0.

DJIEeKTPOHHbIE U3JAHUS:
1. JuctanunoHHOoe OOpa3oBaHME AJIs IIKOJHHUKOB MU JETed B HHTEPAKTHUBHOU
dopme [DnekTponnsii pecype]. — URL: https://uchi.ru/
2. Enunas KoJuIeKus HUQPpOBbIX 00pa30BaTEIbHBIX PECYPCOB: HH(POPMAIIMOHHBIHI

opTat [DneKTpOHHBIHI pecypc].— URL.: http://school-
collection.edu.ru/catalog/pupil/?subject=30
3. Poccuiickas snekTpoHHas mIKoyia calT [DnexkTpoHHbld pecypc]. — URL:

http://www.resh.edu.ru/

14


https://uchi.ru/
http://school-collection.edu.ru/catalog/pupil/?subject=30
http://school-collection.edu.ru/catalog/pupil/?subject=30
http://www.resh.edu.ru/

4. KOHTPO.Ib 1 OIEHKA PE3YJ/JIbTATOB OCBOEHHUA
YYEBHOU JUCIHIUIIJIMHBbI

KouTponb © oOlLleHKa pe3ylbTaToB OCBOCHHUA YYEOHOM JAMCHUTIIHMHBI
OCYUIECTBJISIOTCA B IMPOLIECCE MPOBEACHMS NMPAKTHUECKUX 3AHITHI, BBIITOJIHEHHS
3aJIaHAl CaMOCTOSITEIbHON PaOOThI U IO UTOraM IMTPOMEKYTOUYHOM aTTECTALINH.

Pe3yabTarsl 00y4yeHnus

@®opMbI U METObI OLIEHKH

Ymeer:

- IUTAHUPOBATH WM BBINOJHATh XMMHUUYECKHI IKCIIEPUMEHT B
COOTBETCTBUU C IMpaBUJIAMU TEXHUKH O€30MacHOCTU MpHU
oOpallleHuu C BeIeCTBaMH U J1a00paTOPHBIM 000pyAOBaHUEM;
MPEJCTABIIATh PE3YJIbTaThl XHUMHUYECKOTO HKCIEPUMEHTA B
dbopMe 3amucH ypaBHEHUH COOTBETCTBYIOUIMX pEaKUUd H
(hopMyJIUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

- yMeTb AaHAIM3UPOBATh XUMHUYECKYI0O HH(POpPMAIIHIO,
MOJYy4YaEMYI0 U3 Pa3HbIX UCTOYHUKOB;

- TpPOBOAWTH pacueTbl MO XHUMHUYECKUM QopMmyiamM U
YPAaBHEHUSAM XHMHYECKHX PEAKIUA C HCIOJIb30BAHUEM
(bU3MYECKUX BENUYMH, XapakTEpU3YIOIIMX BeElIeCTBa C
KOJIMYECTBEHHOW CTOPOHBI: MAacChl, 00beMa (HOPMAJbHBIC
yCIIOBUSI) Ta30B, KOJWYECTBA BEUIECTBA; HCIIOJIb30BATh
CUCTEMHBIE XMMHUYECKUE 3HAHUS IS TMPUHATHS PEIICHUH B
KOHKPETHBIX  JKM3HEHHBIX  CUTyallUsiX, CBSI3aHHBIX C
BEIIECTBAMH U UX TPUMEHECHUEM;

- OCYUIECTBIJISITh LEJICHANPABICHHBIA IMOUCK XWMHYECKOU
vHpOpMallud B  PaA3NUYHBIX HUCTOYHHUKAX, KPUTUUYECKH
aHAIIM3UPOBATh XUMHUECKYI0 HH(POpPMAIIUIO, TepepadaThiBaTh
€€ M UCIOJIb30BaTh B COOTBETCTBUHU C IOCTaBJICHHON yueOHOU
3aJlavei;

- chopmupoBaTh  TMPEACTABICHHUS: O  XUMHYECKOU
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHUpA, POJIU
XUMUW B TIO3HAHWU SIBIICHUU TPHUPOJIBI, B (HOPMHUPOBAHHH
MBIIUJICHUSI W KYJIbTYpPhl JHUYHOCTH, €€ (yHKIMOHAIBHOM
TPAaMOTHOCTH, HEOOXOIWMOW MJI PEIICHHUS MPAKTHYECKUX
3a/1a4 ¥ 9KOJOTHYEeCKH 00OCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0pPOBbIO U PUPOIAHOM CpelIE;

- cobmogaTh MpaBWiIa HKOJOTMUYECKH IIeJIeCO00pa3HOro
MOBEJIEHNUsT B OBITY M TPYJAOBOM NEATEIBHOCTH B IEJAX
COXpAaHEHUsI CBOErO 3J0pPOBbS U OKPYXkAOIIEH MNPUPOIHOMN
Cpedbl; YYHUTBHIBATh OMACHOCTh BO3JICUCTBUS HA >KUBBIC
OpraHu3Mbl ONpPEAENICHHBIX BEIIECTB, IOHUMAasi CMBICI
MOKa3aTess MpeAeIbHON TOMYCTUMOM KOHLIEHTPALUY;

- NPOrHO3UPOBaTh, AHAIMU3UPOBATh M OLIEHUBATh C MO3ULIUN
DKOJIOTUYECKOH O€30MacCHOCTH IIOCIEACTBUASI OBLITOBOM H
MPOU3BOACTBEHHOM JIEATEIBHOCTA 4YEJIOBEKA, CBA3AHHOW C
nepepaboTKON BEIIECTB; MCIOJIb30BaTh MOJYyUYCHHBIE 3HAHMS
JUISL IPUHSITUST TPAMOTHBIX PEIIeHUI MpoOiIeM B CUTyalusX,
CBSI3aHHBIX C XUMHEH.

TectupoBanue

Ycerubii o1poc
Pemenne pacuétHnix 3a1a4u
HabGmronenue 3a Xxo10M
BBIITOJIHCHUS MPaKTHUKO-
OPUEHTHPOBAHHBIX 3aJaHUI
[IpeacraBnenue pe3yabTaToB

MPaKTUYECKUX u
J1a00paTOPHBIX pabor
IIpoBeneHne  XMMHYECKOTO
HKCIIEPUMEHTA

Brinosinenue

KOHTPOJIbHBIX

pabor 1o

paznenam JUCIUTUTAHBI
Onenka CaMOCTOSITEJIbHO

BBITIOJTHEHHBIX 3a/1aHUN
3ammra peuieHus Kehc-3anad

(c y4eToM Oymymeit
npoQeCCHOHAILHON
JESITEIILHOCTH )

Brimmonnenne 3aJaHuN

HpOMe)KYTOHHOﬁ aTTeCTallun
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3Haer:

- pOiIb XMMHUHM B €CTECTBO3HAHUH, €€ CBS3b C JPYTUMH
€CTECTBEHHBIMH HAayKaMH, 3HAYCHHE B KU3HU COBPEMEHHOTO
00I11eCTBA;

- BOXHEUIINE XUMUYECKUE TIOHSATHS: BEIIECTBO, XUMUYECKUN
JJIEMEHT, aTOM, MOJIEKyJia, Macca aTOMOB M MOJIEKYJ], HOH,
panukai, aIoTpOnus, HYKJIUABl U W30TOIBI, aTOMHBIE S-, P-
, d-opOuTany, XMMUYECKasi CBS3b, JIEKTPOOTPUIATEILHOCTD,
BaJICHTHOCTh, CTENICHb OKMCIICHUS, THOpHIM3aIist OpOuTaei,
IPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ, MOJb, MOJISpHAs
Macca, MOJISIpHBI 00bEM Ira3000pa3HbIX BELIECTB, BEIIECTBA
MOJIEKYJIIPHOTO 1 HEMOJIEKYJIIPHOTO CTPOCHUSI, KOMIUIEKCHBIE
COCJMHEHUS, JUCIEPCHBIE CHCTEMBbl, MCTUHHBIE PACTBOPHI,

SJICKTPOJIUTHUYCCKAA Jucconuanus, KHCJIIOTHO-OCHOBHBIC
p€akuuu B BOJHBIX pacTBOpax, TIUAPOJIM3, OKHCICHHUEC U
BOCCTAaHOBJICHUC, QJICKTPOJIU3, CKOpPOCTb XUMHYECKOU

peaKIy, MEXaHW3M pEaKLWH, KaTalu3, TEIIOBOH 3PQeKT
peakuuu, OSHTAlbIUsA, TeIIoTa o00pa3oBaHUs, HSHTPOMUS,
XUMHUYECKOE paBHOBecCHE, KOHCTaHTa paBHOBECHS,
YIIEPOAHBIN CKeneT, (YHKUMOHAIbHAS TPYIINa, TOMOJIOTHS,
CTPYKTYpHasi M IPOCTPAHCTBEHHAS! U30MEPHSI, UHYKTUBHBIN U
Me30MepHBIN 3(DPEeKThI, AMeKTpoPIII, HYKIeo(hUI, OCHOBHBIC
THIIBI PEAKIUN B HEOPTAaHUYECKON U OPraHUYECKON XMUMUH;

- OCHOBHBIE 33aKOHbl XUMHH, 3aKOH COXPAHEHHS MAacChl
BEUIECTB,  3aKOH  IIOCTOSIHCTBA  COCTaBa  BEUIECTB,
Ilepnonnueckuii 3akoH /[.1. Menneneesa, 3akoH ['ecca, 3akoH
ABorajipo;

- OCHOBHBIE TEOPUU XUMUH;

- CTPOEHHE aTOMa, XMMHYECKOM CBS3H, DJIECKTPOJUTHUYECKON
JUCCOIMAIMU, KUCIIOT U OCHOBaHUM, CTPOCHUSI OPTraHUYECKUX
U HEOPraHWYECKUX COEAMHEHUU (BKIIOYAs CTEPEOXUMHUIO),
XUMHUYECKYIO KHHETUKY U XUMUYECKYI0 TEPMOJIUHAMHUKY;

- KJacCU(PUKAIUI0O M HOMEHKJIATypy HEOPraHMYeCKUx u
OpraHUYECKUX COECTUHEHMUII;

- IpPUPOJHBIE HCTOYHUKU YIJIEBOAOPOJIOB U CIOCOOBI HX
nepepaboTKH;

- BellecTBa M MaTepualbl, LIUPOKO HCHOIb3yEMblE B
MpPaKTUKE: OCHOBHBIE METaUIbl W CIUJIaBbl, rpaduT, KBapIl,
MUHEpaJIbHbIE YJOOpEHMs, MHHEpAJbHbIE U OpraHUYECKHe
KHCIIOTHI, IIEJI0OYU, aMMHAK, YTJIEBOJOPO/bI, (EHON, aHHUIIUH,
METaHOJI, 3TAHOJI, STUJICHIJIUKOJb, TIUIEPUH, (hopMaIbaerus,
aneTanbAeTu/]l, AaleToH, TIJIKO03a, caxapo3a, Kpaxma,
KJIeTYaTKa, aMUHOKHUCIIOTHI, OEJIKH, UCKYCCTBEHHbBIE BOJIOKHA,
Kay4yyKH, IJIaCTMAcCChl, )KUPbI, MblJIa U MOIOILIIUE CPEJICTBA.

- YMETh IUTAHUPOBATh U BHITIOTHSATh XUMHUECKUI SKCTICPUMEHT
B COOTBETCTBUU C MpaBWJIAMH TEXHHKU O€30MacHOCTH TpH
oOpallleHuH C BeLIeCTBaMH U J1a00paTOPHBIM 000pyAOBaHUEM;
MPEACTABIATh PE3YJIbTATBl XUMHUYECKOTO HKCIEPUMEHTA B
dbopme 3amucu ypaBHEHHWU COOTBETCTBYIOIIMX pEAKIUH WU
(hopMyIHpOBaTh BHIBOJIBI HA OCHOBE ITHUX PE3yJIbTATOB.

TectupoBanue

Ycerubii o1Ipoc
Pemenue pacuéTHbIx 3aaa4
Habmoienue 3a xonom
BBITIOJTHEHUS MPAKTHKO-
OpPUEHTUPOBAHHBIX 3a[aHHIA
[IpencraBienue pe3yabTaToB

MPaKTUYECKUX u
J1a00paTOPHBIX pabor
IIpoBeneHne  XMUMHYECKOTO
HKCIIEPUMEHTA

Brimonnenue

KOHTPOJIbHBIX

pabor 1o

pazaenam JTUCIUTUTAHBI
Onenka CaMOCTOSITEJIbHO

BBINTOJIHCHHBIX 33JJaHUN
3ammMra peueHus Kenc-3anad

(c y4eToM Oymyuieit
npoQeCCHOHAIBHON
JIEATEITLHOCTH )

Brimonnenne 3aJaHni

HpOMe}KYTOHHOﬁ aTTeCTallun
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