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IHosicHuTennbHAsA 3anKcKa K padoyell mporpamMme no xumum 1 11 kiaacca

Paboyas nmporpamma no yueOHOMY npenmeTy «Xumus» (6a30BbIi ypoBens) aist 11 kimacca
COCTaBJICHA B COOTBETCTBUHU C TpeOoBaHusIMU DeaepaabHOro rocy1apcTBEHHOTO
00pa3oBaTeNLHOTO CTaHIapTa CpenHero oouiero oopasoBanus, Ha ocHoBe [IpumMepHOit
IIPOrpaMMbl CpEHEro 001ero o0pa3oBaHusl 10 XUMUU U aBTOPCKOM pabodeil mporpaMMbl
(Xumus. [TpumepHbie padoune nporpammbl. [Ipeamernas nmunus yueOuukos I.E. Pym3urtuca,
@.I". ®enpamana. 10-11 xmaccrr: yued. mocodue st o0meoOpa3oBar. OpraHu3aiyii: 06a30BbIH
ypoBers/ M.H. AdanacseBa. — M.: [Ipocemenne, 2021.—48 c.) a Takke, C y4eTOM MPOTrPaMMBbI
BOCIIMTAHUS [ITKOJIBL.

B mporpamme yunuTeiBaeTcst TO, 9TO 00pa3oBaHKE HA YPOBHE CPEIHETO 00MIero oopa3oBaHus
MPU3BAHO 00ECTIEUNTh O0yUEHHE C YU€TOM MOTPEOHOCTEHN, CKIOHHOCTEH, CTOCOOHOCTEH U
MO03HABATEJIHHBIX HHTEPECOB YUAIIHXCS.

[TporpammHuoe coneprxkanue onpenensercs ucxo s u3 Tpedoannit ®I'OC COO k ypoBHIO
MOATOTOBKH y4aIlIMXCs, a TAK)KE€ BpEMEHEM, OTBEJCHHbIM yueOHbIM miiaHoM MBOVY «COIIl
Ne60» umenn Biaagumupa 3aesutoBa(l waca B Hememo — 34 vaca).

N3ydeHnne xumMun Ha ypoBHE CpeAHETOo 00111ero oOpa3oBaHus HANPaBJICHO Ha JOCTH)KEHUE
CHEAYIOIIUX LEIEeH:

-OCBOCHHE 3HAaHUHN O XUMHUYECKON COCTABJISIONIEH €CTECTBEHHO-HAyYHON KapTUHBI MUDA,
BOXHEHUIIMX XUMHUYECKUX TOHATHH, 3aKOHAX U TEOPHSIX;

-[I03HaHKME 3aKOHOB IIPUPO/IbI, B MaTEpUAJILHON KM3HH OOIIECTBA, pelIeHHE ITI00aIbHBIX
po0JeM yesoBeuecTBa, B ((OPMUPOBAHUN HAYYHOW KapTUHBI MUPA, a TAKXKE BOCIIUTAHHE
9KOJIOTUYECKOH KYJIbTYphl yJallluXcs.
3amaun.

-OBJIa/ICHHE YMEHUSAMU NIPUMEHSATH MTOJIy4YEHHbIE 3HAHUA JJ1s1 00bACHEHHS Pa3HOOOPa3HbIX
XUMUYECKHUX SIBIICHUI U CBONCTB BEILIECTB, OLIEHKU POJIM XUMHH B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTUH U NOJYYEHUU HOBBIX MATE€PUAJIOB;

-pa3BUTHE [TO3HABATEIbHBIX HHTEPECOB U MHTEIUIEKTYaIbHBIX CIIOCOOHOCTEH B Iporiecce
CaMOCTOSATEJILHOTO IPUOOPETEHUSI XUMUUECKUX 3HAaHUH € MCII0JIb30BaHUEM Pa3IMYHbIX
HCTOYHHUKOB UH(OPMALIH, B TOM YHCIIE KOMIIbIOTEPHBIX;

-BOCIIMTaHUE yOEXKJICHHOCTH B IIO3UTUBHOM POJIM XUMUU B KU3HU COBPEMEHHOI'0 O0IECTBA,
HE00X0AMMOCTH XUMHUYECKH I'PAMOTHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U K OKpYXKaroIei
cpene;

-IPUMEHEHHE MOJyYeHHBIX 3HAaHUH U YMEHUH /17151 0€30I1aCHOTO UCMOJIb30BaHUS BEILIECTB U
MaTepHUaJIoB B OBITY, CEJILCKOM XO3SMCTBE M Ha MPOU3BOJCTBE, PEIICHUS IPAKTHUECKUX 3a/1a4 B
MIOBCETHEBHOM JKU3HU, NTPEYIPEXKACHUS SBICHUMN, HAHOCAIIMX BPE 3/I0pPOBbIO UEJIOBEKA U
OKpy»Karolei cpeze.

B n3ydyenun kypca Xumuu 00JibIlasi pojib OTBOJUTCS XUMUYECKOMY SKCIIEPUMEHTY, KOTOPBIN
IPEJCTaBJIeH MPAKTUYECKUMHU paboTaMu, 1a00paTOPHBIMU OTIBITAMU M IEMOHCTPAIIMOHHBIMU
sKcriepuMeHTaMu. OueHb BXXHBIM SBIISICTCS COONIOICHUE IPAaBUI TEXHUKU O€30MTaCHOCTH IpHU
paboTe B XUMUYECKOI Tab0opaTOpHH.

Tak kak KOJMYECTBO YaCOB B aBTOPCKOM Mporpamme cocrabisiet 35 yacos (34 wacos (+1 u.
pE3epB) U MPEBBIIIACT KOIMYECTBO, MIPETYCMOTPEHHBIX TOJJOBBIM KaJleHIapHO-y4eOHBIM
rpapukom MBOY «COII Ne60» mmenu Brnamgumupa 3aBbsioBa, TO3TOMY B TEMAaTHYECKOE
IJITAHUPOBAHUE BHECEHO U3MEHEHHE: KOJIMYECTBO PE3EPBHBIX YAaCOB UCKIIFOUYEHO.



Hannast paboyas mporpaMma peainsyercs B yaeOHHUKax st 001eo0pa3oBaTeIbHbIX
yupexaennit aBTopoB ['.E. Pynsurtuca u @.I'. ®enpamana «Xumus. 10 knace» u «Xumus 11
KJIacey.

Pe3yibTaThl OCBOEHHS Kypca XUMHH

JInuHOCTHBIE, MeTanpeAMeTHbIE U NPeIMeTHbIE Pe3yJIbTAThl 0CBOEHHUS Y4eOHOT0
npeaMera « XMMHU».

JIn4HOCTHBIE pe3y/bTaThl

1) chopMHUPOBAHHOCTH MOJOKUTEILHOTO OTHOLICHUS K XMMUH, YTO 00YCIIOBIMBACT MOTHBAIHIO
K y9eOHO JIesTeIIFHOCTH B BRIOpaHHOU cepe;

2) c(hopMHPOBAHHOCTh YMEHUSI pelaTh MpoOJIeMbl IIOMCKOBOTO U TBOPYECKOTO XapakTepa;
3) chopMHPOBAHHOCTH YMEHHUSI TPOBOUTH CAMOAHAIIN3 M OCYIIECTBIISATH CAMOKOHTPOJIb
CaMOOILIEHKY Ha OCHOBE KpUTEPUEB YCIIEIIHOCTH;

4) chopMHPOBaHHOCTH TOTOBHOCTH CJIEIOBATh HOPMaM IPHPOIO- U 37I0POBhECOCPETAIONIETO
TIOBEJICHHS,

5) chopMHPOBAaHHOCTH MPOYHBIX HABHIKOB, HAMIPABJICHHBIX HA CAMOPA3BUTHE Yepe3
caMm000pa3oBaHME;

6) chopMHPOBAHHOCTH HABBIKOB MPOSBIICHUS MO3HABATEIBHON MHUIIMATUBBI B YYCOHOM
COTPYJHHYECTBE.

MertanpeaMeTHbie pe3yJabTaThl

1) chopmupoBaTh YMEHHUS CTABUTH IICTM U HOBBIC 33/1a4i B yu€0e U MO3HABATEIIHLHOI
NesITeNIbHOCTH;

2) oBIajicHHE PUEMAaMH CAaMOCTOSITEIILHOTO TJIAHUPOBAHUS MyTEH JOCTUKCHUS LIEIH,
a¢hdexTuBHBIC CITOCOOBI pelIeHUs YUeOHBIX U MMO3HABATEIBHBIX 33/1a4;

3) chopMHPOBAHHOCTH YMEHHSI COOTHOCHThH CBOM JCHCTBHUS C IUTAHUPYEMBIMH PE3YJIbTaTAMH;

4) chopMHPOBAHHOCTH YMEHHUS OCYIIECTBISTH KOHTPOJIb B MPOIIECCE JOCTHKCHUS PE3ybTara,
KOPPEKTUPOBATh CBOU JACUCTBUS;

5) chopMHPOBAaHHOCTH YMEHHUSI OIICHUBATD MPABUIBHOCTD BBIIOJHEHHS YI€OHBIX 3a/1a4 U
COOCTBEHHBIC BO3MOYKHOCTH UX PEIICHHUS;

6) chopMHPOBAHHOCTH YMEHUS aHATH3UPOBATh, KIIAaCCU(PHIIMPOBATH, 00001IATh, BELIOUPATH
OCHOBAHHUS ¥ KPUTEPUU JUTSl YCTAHOBIICHHSI TPHYNHHO-CIICJICTBEHHBIX CBS3CH;

7) chopMHPOBAHHOCTH YMEHHSI TPUOOPETATh M IPUMEHSTH HOBBIC 3HAHHUS;

8) chopMHPOBAaHHOCTH YMEHHSI CO3/1aBaTh MPOCTEHIIIME MOJIEIHU, UCIIOIb30BaTh CXEMBI,
TaOJIUIIBI, CHMBOJIBI JUIsl PEUICHUS YYCOHBIX U TIO3HABATEIILHBIX 3a/1a4;

9) oBiajicHHE Ha BLICOKOM YPOBHE CMBICJIOBBIM YTEHHEM HAYYHBIX TEKCTOB;

10) chopmupoBaHHOCTH YMEHUS (D HEKTUBHO OPraHM30BbIBATH YIEOHOE COTPYIHHYECCTBO U
COBMECTHYIO JICATEIIbHOCTh, pA0OTaTh WHAUBUIYAIBHO C YYETOM OOIIUX UHTEPECOB;

11) chopMHPOBAHHOCTH YMEHHUSI OCO3HAHHO HCII0JIb30BATh PEUEBbIC CPEICTBA B COOTBETCTBHH C
3a/layaMi KOMMYHHKAIIHH;

12) BbICOKHiT ypOBEHb KOMIIETCHTHOCTH B 00acTH rcnosb3oBanus UKT;

13) chopMHPOBAHHOCTH IKOJIOTHUECKOTO MBIIIICHHS;

14) chopMHPOBAHHOCTH YMEHUS IPUMEHSTh B MO3HABATEIBHOM, KOMMYHHKAIIMOHHON H
COIIMANTFHOM MPAKTUKE 3HAHUS, MIOTYYCHHBIE TIPU U3yUYEeHUH TPeIMETa.

IIpenmerHblie pe3yabTarhbl (0230BbIH YPOBEHB):
1) chopMHUPOBaHHOCTH MPECTABICHHUI O MECTE XUMHUH B COBPEMEHHOW HAyYHO!H KapTHHE MUDA;

MOHUMaHHUE POJIM XUMHUH B (POPMUPOBAHUH KPYro30pa U PYHKIIMOHAIBHOM IPaMOTHOCTH
4eJI0BEKa JUIs PEIICHUS IPAKTUYECKUX 3a1a4;



2) BJIAICHUC OCHOBOIIOJIAralOIMMHN XUMHUYCCKUMU MTOHATUAMU, TCOPUAMH, 3aKOHAMU U
3aKOHOMEPHOCTSAMU: YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHUEN U CUMBOJIUKOM;
3) BJIAICHUC OCHOBHBIMH METOJJAMH HAYYHOI'O IIO3HAHUSA, UCIIOJIb3YCMBIMHU B XUMHUU:
HaOII0/ICHNE, OMTUCaHKEe, U3MEPEHUE, IKCIIEPUMEHT; YMEHHE 00pabaThIBaTh, OOBSICHSTH
PE3YIbTAaThL HpOBeI[éHHI)IX OIIBITOB U A€JIaTh BBIBOJABI, TOTOBHOCTH U CHOCO6HOCTI) IIPUMCHATH
MCTOAbI TO3HAHUA MMPU PCHICHUN NPAKTUYCCKHUX 3a1a4;

4) chopMHPOBAHHOCTH YMEHHUS aBaTh KOJIMYSCTBEHHBIC OIEHKU U IPOBOIUTH PACUYETHI 11O
XUMHUYECKUM (HOpMYJIaM U ypaBHEHUSIM;

5) BJIAICHUC MTpaBUJIaMH TCXHUKH 6€3OHaCHOCTI/I IIpU UCII0JIb30BAHMU XUMHUYCCKHUX BCUICCTB,
6) chopMHUPOBAHHOCTH YMEHUS KIACCUPHUIIMPOBATH OPraHUYECKUE BEIIECTBA U PEAKIIUH T10
Pa3HBIM IPpU3HAKAM,

7) chopMHPOBAHHOCTh YMEHHUSI OTIMCHIBATh U Pa3JIN4aTh U3YYCHHBIC KIIACCHI OPraHUYeCKUX
BEILIECTB;

8) chopMHPOBAaHHOCTH YMEHHUSI ICTIaTh BBIBOJIbI, YMO3AKIFOUCHHUS U3 HAOIOICHHH,
XUMHUYECKNX3aKOHOMEPHOCTEHN, IPOrHO3UPOBATH CBOMCTBA HEM3YYECHHBIX BELIECTB 110 aHAJIOTHH
C U3Y4YECHHBIMU;

9) chopMHPOBAHHOCTh YMEHUSI CTPYKTYPHUPOBATH H3YUCHHBIH MaTepHal U XUMUIECKYIO
nH(pOpPMaLIKIO, OJTYYaEMYIO U3 Pa3HbIX HCTOUHUKOB;

10) chopmHrpOBaHHOCTH COOCTBEHHOM MO3UIIMH 110 OTHOLICHUIO K XMMUYECKOW HH(DOpMaIuH,
IIOJIy4aeMOM U3 Pa3HbIX HCTOYHUKOB;

11) chopMHPOBAaHHOCTH YMEHUS aHATU3UPOBATh M OLIEHUBATH MMOCIICCTBHUS MPOU3BOICTBEHHOI

1 OBITOBOM JEATENHHOCTH, CBSI3aHHOM C TIEPEpabOTKOM OPraHNYECKUX BEIIECTB;

12) omnajgeHre OCHOBaMH HAYYHOTO MBIIIJICHHUS, TEXHOJIOTHEH HCCIIe0BATEIbCKOM 1
MPOEKTHOM ACSATEIbHOCTH;

13) chopMHPOBAHHOCTH YMEHHS ITPOBOIUTH SKCIICPUMEHTHI pa3HON AUIAKTHYCCKOM
HaIpPaBJIEHHOCTH;

14) chopMHPOBAHHOCTH YMEHHUS OKa3bIBAThH IIEPBYIO TOMOIIb IIPH OTPABICHHSX, 05KOTaX U

JPYTrUX TPaBMax, CBSI3aHHBIX C BEIIECTBAMH U J1JaOOPATOPHBIM 000pyI0BaHUEM.
IlnanupyemMblie pe3yabTaTbl 00y4eHUs

B pesynpraTte n3ydyenus yueOHOTO npeamera « XUMUs» Ha YPOBHE CPEIHEro 001Iero
oOpa3oBaHus Ha 0A30BOM YPOBHE 8b11YCKHUK HAYYUMCL:
- packpbIBaTh Ha MpUMepax pojb XUMUU B (GOPMUPOBAHUU COBPEMEHHOM HAyYHOU KapTUHBI
MHpa U B IPAKTUYECKOMU JAESATEIbHOCTU YEIOBEKA;
- IEMOHCTPUPOBaTh Ha MPUMEPAX B3aUMOCBS3b MEXK/Y XUMUEH U IPYTUMU €CTECTBEHHBIMU
HayKaMu;
- pacKpbIBaTh HA MpUMeEpax MOJI0KEHUS TEOPUU XUMHUUYEcKoro crpoeHust A. M. byrneposa;
- IOHUMAaTh XUMHUUYECKHUI CMBICIT Ieproaudeckoro 3akoHa J[. . MenzaeneeBa u Ha ero 0OCHOBE
OOBSCHATH 3aBUCUMOCTH CBOMCTB XUMUYECKUX AIEMEHTOB U 00pa30BaHHBIX UMU BEIIECTB OT
AJIEKTPOHHOTO CTPOEHUSI aTOMOB;
- OOBSICHATH MPUYKUHBI MHOTOOOpa3us BEIIECTB Ha OCHOBE OOIIMX MPECTaBIeHU 00 UX COCTaBe
U CTPOCHUH;
- IPUMEHSATH IPaBUila MEXIYHAPOJHON HOMEHKIIATYPhI KaK CPEACTBA PA3TUUYCHUS U
UICHTU(HUKAIINH BEIIECTB MO0 UX COCTaBY U CTPOECHHIO;
- COCTaBJISITh MOJICKYJISIPHBIE U CTPYKTYPHBIE (JOPMYIIBI OPraHMYECKHUX BEIIECTB KaK HOCUTENEH
nH(OPMAIIUK O CTPOCHUU BEIIECTBA, €r0 CBOMCTBAX U MPUHAJICKHOCTH K OMPeIeIEHHOMY
KJIACCY COCIMHEHUM;



- XapaKTepu30BaTh OPraHUYECKHUE BEIIECTBA [0 COCTABY, CTPOCHHIO U CBOMCTBAM,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBSA3U MEXAY JaHHBIMHU XapaKTepPUCTHKAMH BELIECTBA;
- IPUBOJMUTH PUMEPHI XUMUYECKHUX PEAKIHi, PACKPBIBAIOIINX XapaKTepHbIe CBOMCTBA
TUIHYHBIX MIPEJICTABUTENEH KIIACCOB OPraHMUECKUX BEILECTB, C IENbI0 UX UACHTH(PUKALNN 1
00BsICHEHUS 00J1aCTH IPUMEHEHHUS;

-IIPOTHO3UPOBATH BO3MOYKHOCTbH IIPOTEKAHUSI XUMUUECKUX PEAKIIUK HAa OCHOBE 3HAHUI O THITaX
XMMHUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB M UX PEAKIIMOHHOMW CIIOCOOHOCTH;

- HCTIOJI30BATh 3HAHHSI O COCTAaBE, CTPOCHUH U XUMUYECKUX CBOMCTBAX BEUIECTB IS MX
0€3011aCHOTO MPUMEHEHUS B TPAKTUYECKON AEATELHOCTH;

- IPUBOUTH IPUMEPHI MMPAKTHYECKOTO MCIIOJIb30BaHMS TPOAYKTOB MepepaboTKi HeDTH U
MIPUPOJTHOTO Ta3a, BEICOKOMOJIEKYJISIPHBIX COSTMHEHHH (TIOMATHIIEHA, CHHTETHYECKOTO
Kay4dyKa, alleTaTHOT'O BOJIOKHA);

- IPOBOJIUTH OTBITHI TIO PACMIO3HABAHUIO OPTAaHUYECKUX BEMIECTB (TIIMIIEPHHA, YKCYCHON
KHCJIOTBI, HETIPEIENIbHBIX JKUPOB, TIIFOKO3bI, KpaxMaia, OEIKOB) B COCTaBE MUIIEBBIX MPOTYKTOB
1 KOCMETHYECKUX CPEJICTB;

- BJIaJI€Th IIpaBUJIaMU U HpI/IéMaMI/I Oe3omnacHoOM pa6OTBI C XUMHUYCECKNMHU BEUICCTBAMU U
1abopaTopHBIM 000PYI0OBAHUEM;

- YCTaHaBJIMBATb 3aBUCUMOCTE CKOPOCTH XUMHYECKOH PCAKIIMH U CMCUICHUA XUMHNYCCKOTO
PaBHOBECHA OT pa3IMYHBIX (1)aKTOp0B C OCJIBIO ONPECACIICHUA ONITUMAJIBHBIX YCHOBPII;'I
MPOTEKAaHMUSI XUMHUECKHUX MTPOIIECCOB;

- IPUBOJIUTH IPUMEPHI THIPOJIN3a COJICH B IIOBCEJHEBHOW JKN3HH YETIOBEKA,

- IPUBOJIUTH IPUMEPHI OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKINil B IPUPOJE,
MIPOM3BOCTBEHHBIX MTPOIIECCAX U )KU3HEESATEIHHOCTH OPTraHU3MOB;

- IPUBOAUTH IPUMEPHI XUMHUUECKUX PEaKLUl, paCKpPBIBAIOIINX OOIIHe XUMHUYECKHE CBONCTBA
MIPOCTHIX BEIIECTB — METAJIJIOB U HEMETAIIJIOB;

- MPOBOJUTH PacyYEThl HA HaxXOXAeHUE (POPMYIIBI YTIIEBOAOPO 1A MO MPOAYKTaM CrOPaHHUs U IO
€ro OTHOCUTENILHOM MJIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €r0 COCTaB;

- BJIaJIETh MpaBUIaMH 0€301aCHOTO OOpallleHus C €AKUMU, TOPIOYUMH U TOKCHYHBIMH
BEIIECTBAMU, CPEACTBAMU OBITOBOW XUMHH;

- OCYIIECTBJIATH MOUCK XUMUYECKOH HH(OPMALIMK IO Ha3BaHUAM, UICHTH(PHUKATOpAM,
CTPYKTYpPHBIM (pOpMYyJIaM BEIIECTB;

- KPUTUYECKU OLICHUBATh U HHTEPIPETUPOBATH XUMHUUECKYIO0 HH(POPMALIUIO, CONIEPKAIIYIOCS B
COOOIIIEHUAX CPeACTB MaccoBoi nHpopmanuu, pecypcax UHTepHeTa, HAYYHO-TOMYASPHBIX
CTaThsIX, C TOUKH 3PEHHS €CTECTBEHHOHAYYHO KOPPEKTHOCTH B IIEJISX BBISABICHUS OLTUOOYHBIX
CyXAeHUN U GOpMUPOBAHHS COOCTBEHHON MO3UIIHH;

- MPEACTABIATH MYTH PEUICHUS TT00ANTBHBIX MTPOOIIEM, CTOSIIUX MEepe]l YeTOBEUECTBOM
(PKONOTUYECKUX, PHEPTETUUECKUX, CHIPHEBBIX), H POJIb XUMHUU B PELICHUH STUX MPOOIEM.
Buinyckuux nonyuum 603mMoACHOCMb HAYYUMBCAL:

- WIUTFOCTPUPOBATh MIPUMEPAMU CTAHOBJICHHE U YBOJIIOLINIO OPraHUYEeCKONH XUMHUU KaK HAyKH Ha
Pa3IMYHBIX UCTOPUYECKHUX ATanax e€ pa3BUTHUS;

- UCIIOJIb30BATH MCTOAbI HAYYHOTO IMO3HAHUS ITPH BBIIIOJIHCHUU ITPOCKTOB U y‘IC6HO-
HCCICA0BATCIBLCKUX 3alaY 11O U3YYCHUIO CBOﬁCTB, CII0CO00B MOJIYYCHHA U paCIIO3HABAHU A
OpraHn4€CKuX BCIICCTB,



- OOBSICHATH IPUPOJIY U CIIOCOOBI 00pa30BaHUS XUMUIECKOW CBSI3U: KOBAJICHTHOU (TIOJISIPHON U
HETOJISIPHO ), HOHHOU, METANIMYECKOU, BOJOPOAHON — C IEJIbIO ONPEICICHUS XUMUYECKOM
AKTUBHOCTH BEIIICCTB;

- YCTaHABJIMBATh T€HETUUECKYIO CBSI3b MEX/IY KJacCaMy OPraHUYECKUX BEIIECTB JJIst
000CHOBaHHUS MPUHIIUITAATHFHOW BO3MOYKHOCTH TTOJIYICHUST OPTaHUYECKUX COCIMHCHHIA
3a/IaHHOTO COCTaBa U CTPOCHHS;

- YCTaHABIIMBATh B3aUMOCBSI3U MKy (haKTaMu U TCOPUEH, TPUYUHON U CIICICTBUEM TIPU
aHaiM3e MPOOJEMHBIX CUTYaIMil 1 000CHOBAaHUHU MIPUHUMAEMBIX PEIICHUN HA OCHOBE
XUMHYECKUX 3HAHHUH.

Coaep:kanue nporpamMmsbl « Xumusa», 11 kiaace
(34 4., 1 4. B Hefle/110)
TeopeTnyeckue 0CHOBBI XUMUH

Baxueiiine xuMrudecKkre MOHATHUS M 3aKOHbI. XUMUYECKHUH 3JIEMEHT. ATOMHBIN HOMeED.
Maccosoe uncio. Hyknuasl. Pagnonyknuasl. M3oTomnst.

3aKOH COXpaHEHHS MAacChl BEIIECTB. 3aKOH COXpaHEHUS U MpeBpaieHus suepruu. edexr
MAaccChl.

[Teproanueckuii 3akoH. DiekTpoHHas KoHGUTypanus. [ padudeckas snekTponHas Gopmyiia.
Pacnipenienenue 3JeKTPOHOB B aTOMax 3JIEMEHTOB MaJIbIX M OOJBIIUX TEPUOIOB, , S-, pP-, d-, T-
DJICMCHTHEI. HaHTaHOI/II[BI. AKTI/IHOI/I)IBI. HCKYCCTBeHHO IMOJTY4YCHHBIC 3JICMCHTHI. BamxenTtHOCTB.
BanenTHbIE BO3MOXKHOCTH aTOMOB. BOIOpOIHBIE COEAMHEHHS.

Crpoenue BemectBa. MonHast cBsi3b. KoBaneHTHasI (MONsIpHAS W HETIOJSIpHAS) CBSI3b.
DnextpoHHas Gopmyrna. Metammmaeckas cBs3b. BogopoaHast cBsI3b.

['uOpuan3anust aTOMHBIX OpOUTAIICH.

Kpucranisl: aToMHBIE, MOJIEKYJISIPHBIE, HOHHBIE, METAIUTMYECKHE. DIeMEeHTapHas sSueiika.

[Momumopdusm. [Tomumopdubie Momudukanuu. Ammorponus. M3omepus. ['omonorus.
XWMUYECKUN CUHTES.

Xumuueckne peakiuu. OKACIUTEIbHO-BOCCTAHOBUTENIbHBIE peakuny. Peaknun pa3inoxenns,
COEIIMHEHUS, 3aMeIlleHNUs, OOMeHa. DK30TEPMHUUYECKUE U SHJOTEPMHUUECKUE PEaKIIH.
OO6patumbie 1 HeoOpaTuMbIe peakiuu. TermnoBoi A ekt peakiuu. 3akoH ['ecca.
Tepmoxumuueckue ypapHenus. Tersora oOpa3oBanus. TemnoTa cropaHusi.

CKopoCTh XUMUUYECKON peakiiui. AKTHBUPOBAHHBIA KOMIJIEKC. 3aKOH JIEHCTBYIOIIMX MAacc.
Kunernueckoe ypaBHEHHE peakuy.

Karanu3 Karanmzarop. Maru6utop. ['oMmoreHHBIN U reTeporeHHbIii karanu3. Katanmutudeckue
peaxuu.

Xumunueckoe paBHoBecue. [Ipuniun Jle [larenbe.
PactBopsl. lucnepcHbie cucteMbl. PactBopsl. ['pyboaucnepcHbie ciucTeMbl (CyCrieH3uu |
smynbenn). Komnmouaasie pacTBopsl (30511). A3p030IiH.

CriocoOb!I BeIpayKeHHsI KOHIIEHTPAUN pacTBOPOB. MospHast KOHIEHTpaIHs (MOJISIPHOCTD).
DNEeKTPONIUTHL. DIeKTponuTudeckas auccounanus. Crenens nuccouuanuu. Koncranra
nucconuanuy. Bonopoasslil nmokaszarens. Peakuyu HoHHOro ooOmMeHa.

I'maponus oprannueckux BemecTs. [ Uaponu3 coneu.

DNEeKTPOXUMUYECKHE peakluu. ['anbBaHNUeCKui 351eMeHT. DnekTpoabl. Anoa. Karon.
AxxkymynaTop. TOMBHBIN 3JIEMEHT. DIEKTPOXUMHSL.

Psn cranpapTHBIX 371€KTPOAHBIX OTeHIHAI0B. CTanaapTHbIe ycaoBusl. CTaHIapTHBIH
BOJIOPOAHBIN 3JIEKTPOJ.

Koppo3zus metannoB. XumMudeckas U JIEKTPOXUMHUYECKask KOPPO3HUsL.

DneKTposn3. DIEKTPOIU3 BOJHBIX PACTBOPOB. DJIEKTPOIU3 PACILIIABOB.

Heopranuueckast XuMust

Mertamnsl. CriocoObl nmonydyeHus MetaioB. JIErkue u Tsokénble MeTauibl. JlerkorniaaBkue T
TYroIUIaBKHE MeTaJulbl. MeTtannnyeckue aneMeHTsl A- u b-rpynn. Menp. Lluak. Turan. Xpom.
Kenezo. Hukens. Ilnatuna.



JlerupoBaHHbIE CTAJH.

OKCHUIBI U TUAPOKCUJIBI METAJLIOB.

Cmnassl. Jlerupyromue no6asku. Yepueie metasuibl. L{BeTnbie Metaibl. YyryH. Crainb.

Hewmeramnel. [IpocTeie BemecTBa — HeMeTamibl. Yraepoa. Kpemuawnii. Azor. @ocdop.
Kucnopon. Cepa. @Top. Xiop.
Kucnorusie okcuapl. Kucnoponcoaepskariue kuciorsl. CepHasi KUCIOTa. A30THAs KUCIIOTA.

BOILOpOI[HI)IC COCIMHCHMA HEMCTAJLJIIOB.

I'enernyeckast CBsI3b HEOPraHUYECKUX U OPraHUYECKUX BELIECTB.
XHMUA H )KU3Hb
XuMuyeckast IPOMBIIITIEHHOCTb. XUMHUYECKask TEXHOJIOT UL
XHMUKO-TEXHOJIOIMYECKNE IPUHLIUIIBI [TOJy4€HUs METAJUI0B. YEpHast MeTaiuryprusi.

IIpousBoacteo uyryHa. /lomeHnnas neus. Arinomepanus. [Iponssoactso cranu. Kucnopoasslit
KOHBEPTOp. be3oTx0onHO0E Mpou3BOACTBO.

Xumus B 6bITy. [IpoaykTel nutanus. bertoBas xumus. OTaeN0UHbIE MaTepUAbL.

JlexapcTBEHHBIE MpenapaTbl. JKOJIOTHYECKUl MOHUTOPUHT. [IpenenbHo gomycTuMble

KOHIICHTPAIINH.
TemaTnueckoe mianuposanue xumus 11 kiaace
Ne Ha3sBanue pa3nena/ uiu pasaeaa u | Koauuecr | 3 HUX KoJIMUeCTBO
pasie | TeM BO 4aCOB
1a Ja0op. p | MPaKT. p | KOHTP. P
[ToBTOpenue kypca xumun 10 kinacca 1
1 Tema 1. TeopeTnueckue 0CHOBbI 19 1 1
XHMHH
11 Baxneiimme XuMuuecKkue MOHSITHS | 4
3aKOHBI
1.2 CtpoeHnue BemecTa 3
1.3 XHUMHUYECKUE PEAKITUN 3
14 PactBopbI 5
15 DIEKTPOXUMHUYECKUE PEAKITUN 4
2 Tema 2. Heopranuyeckasi XuMus 11 2 1
2.1 Mertamib 6
2.2 Hemeramnsl 5
3 Tema 3. Xumus u KU3Hb 3
Pe3epBHOE Bpemst
Bcero 34 3 2

IloypouHoe niianupoBanue yueOHOro npeamera « Xumus», 11 kiaace, 1 4. B Heges10

Ne Ha3Banue pa3iena/ nim pasjesia u TeM

ypoka

1 [ToBTOpenue kypca xumuu 10 xnacca
Pa3nen 1. Teopernyeckue 0CHOBBI XUMHUM
1.1 Baxuelimme XuMU4ecKue NOHATHS U 3aKOHbI

2 Xnmnueckuit anemenT. Hyxmael. M30Tonsl. 3akoHBI COXPAaHEHUS MACChl U
OHEPIUH.

3 [leproanueckuii 3akoH. PacnipesienieHne 2J1eKTPOHOB B aTOMax JIEMEHTOB MaJIbIX U
OOJIBIINX TTEPUOJIOB.

4 [lonoxenue B nepruoOMUECKON CUCTEME BOJOPO/a, JaHTAHOU0B, aKTUHOUJIOB U
HCKYCCTBEHHO IOJIyYEHHBIX 2JIEMEHTOB.




BanenTHOCTD U BaJICHTHBIE BO3MOXKHOCTH aTOMOB.

1.2 CtpoeHue BemiecTsa

6 OcHOBHbIE BU/IbI XUMUUECKOU CBsi3U. MlOHHAs U KOBaJIGHTHAs CBSI3b.
Merammueckas cBa3b. BogopoaHas cBs3b.

7 [IpocTpaHCTBEHHOE CTPOEHHE MOJIEKYIL.

8 Crpoenue kpuctayioB. Kpucramiueckue pelmeTKu.

1.3 Xumuueckue peakuuu

9 Knaccugukarmss XMMHYECKIX PeaKInil.

10 CkopocTh xuMHUecKuX peakuuid. Karanus.

11 XHMMHUYECKOE PABHOBECHUE U YCIIOBHS €I0 CMELICHUS.

1.4 PacTBOpBI

12 JlicriepcHble CUCTEMBI.

13 Crioco0ObI BeIpaKEHHST KOHIIEHTPAI[UU PaCTBOPOB.

14 [IpaxTnueckas padbota Nel «I[IpuroToBiieHue pacTBOpOB C 3a1aHHOM MOJISIPHOI
KOHIEHTPALIMEI.

15 DNeKTpOoTUTHIECKas qucconuarus. Bogopoaneiit mokaszatenb. Peakiimu noHHOTO
oOMeHa

16 ['maponmn3 opraHn4ecKnx 1 HEOPraHUIECKUX COCTMHEHNH.

1.5 DIIEeKTpOXMMHUYECKUE PEAKIIUN

17 XUMHUYECKUE UCTOUHUKH TOKA. PsT CTAaHIAPTHBIX AIEKTPOIHBIX MMOTEHITUATIOB.

18 Koppo3ust MeTaiioB U ee npenynpexaceHue.

19 DJIEKTPOIIH3.

20 KonTtponpHas padota Nel o teme «TeopeTnueckre OCHOBBI XUMUI
Pa3znen 2.Heoprannuyeckasi Xummusi
2.1 Meramibl

21 OO6mrast XapaKTepUCTUKA U CIIOCOOBI MTOTYYCHHS METAJIIOB.

22 00630p METALTUYECKUX JIEMEHTOB A- 1 b- rpyn.

23 Menp. [{unk. Turan. Xpowm. XKene3o, HUKeIb, TIJIaTHHA.

24 CrijaBbl METaJLIOB.

25 OKCcHIBI ¥ THAPOKCHIBI METAIITIOB.

26 [TpakTuueckas padoTta Ne2 «PereHue 3KCriepuMEHTANbHBIX 33]1a4 10 TeME
«Metamb»

2.2 HemeTtaysl

27 00630p HemeTaiuoB. CBOMCTBA M MPUMEHEHHUE BOXKHEUIIIUX HEMETAIIOB.

28 OO01as XxapakTepUCTUKA OKCHUIOB HEMETAJUIOB U KUCJIOPOICOACPKAIINX KUCIOT.
OxucnuTensHble CBONCTBA CEPHOM U a30THOU KUCIOT. BotopoaHble coeAMHEeHUS
HEMETaJJIOB.

29 I'eneTnyeckas CBsI3b HEOPraHMYECKUX M OPraHUYECKHUX BEIIECTB.

30 [IpakTuueckas pabota Ne3 «PemieHne skcriepuMeHTalbHBIX 33/1a4 [0 TeMe
«Hemeraybny

31 KonTtponsHas pabora No2 no teme «Heopranuueckass XuMush»

Paszngen 3. Xumus " :Ku3HbL

32 XUMHS B TPOMBIIUIEHHOCTH. [[pUHIIMITBI XUMHUUYECKOTO MPOU3BOICTBA. XUMHUKO-
TE€XHOJIOTMYECKUE PUHIIUIBI IPOMBIIIIEHHOTO MOJTYyYEHUs METAIIIOB.
[Ipon3BOCTBO YyryHa U CTaJIM.

33 XuMus B ObITy. XUMUYeCKasi MPOMBIIIUIEHHOCTh U OKpY’Karolas cpesa.

34 Uroroseiii ypok 1o kypcy xumuu 11 kiacca.

PesepBHOe Bpemst




JIner BHeceHUs1 H3MEHEHMIl U IONOJIHEHHIT B pado4ylo NporpaMmy 1o npeaMery « XuMHsD)

Ne
n/n

Kiaace

Jlara
BHeECEHHUS
M3MEHEeHHN

XapakTepucTHKA U3MEHEeHUI

PexBu3nTnI
(mpuxka3s)

®.1.0.
yUHTeJIs
BHecCLIero
U3MEeHeHus!




