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Paszgea |. «IlosicHUTEILHAA 3AINCKA»

Pabouas ImporpamMma BHCYpO‘IHOﬁ ACATCIBHOCTHU «3aHUMAaTEIbHAsS XUMMS
pa3pa60TaHa B COOTBCTCTBHUH C:

1. ®enepanbHblil 3aKk0H 00 00pazoBanuu B PO No273-03 o1 29.12.2012 r.;
2. IIpuka3z Muno6puayku Poccun ot 17.12.2010 Ne 1897(B pen. nmpukasa

Muno6puayku Poccun ot 31.12.2015 Ne 1577) «OO0 yTBepxkienun enepaibHOTo
rOCyIapCTBEHHOT'O 00pa30BaTEeIbHOTO CTaHJapTa OCHOBHOTO OOIIIETO
00pa30BaHUY;

3. ABTOpCKas nMporpaMmMa BHEYPOUHOU JI€SITENbHOCTH (aBTOPBI
A.E.I'ypeBuy,JI.A.Wcaes, JI.C, [Tontak) 2010r.

4. [Monoxenust o paboueit mporpamme y4eOHBIX IPEIMETOB, KYpCcOB, paboueit
IporpamMmMe KypcoB BHeypouHoil AesitenibHoCcTH MBbOY anenenckoit COLL
5. OcHoBHO¥ 0Opa3zoBaTenbHOM TporpamMmmoit MbOY [lansuenckoi COILL.

6. Yueonoro miana MbOY [lansaenckoi COIIl Ha 2023--2024 y4eOHbIi TO;

Ha kypc «3anumarenbHas Xumus» 11 9 kinacca oTBoauTcsa lyac B Henento, 34
yacoB B rojl. B cooTBeTcTBUU ¢ KalleHJapHBIM yueOHbIM rpapuikom MBOY
Hansaenckoi COIIl pabouas nporpamma no JaHHOMY NPEIMETY pacCuyuTaHa Ha
34 qaca.

Henn :

- (opMHUpOBaHHE  €CTECTBEHHOHAYYHOTO  MHUPOBO33PEHHUS  IIKOJIbHHUKOB,
pa3BUTHE JINYHOCTH PEOCHKA;

- pa3BUTHE HCCIEAOBATEICKONO IMOAXOAAa K H3YYEHUIO OKPYKAIOIIETO
MUDpa;

- BBEJICHHE ydalluxcs 9 Kiacca B CoJlepKaHUE NPeIMeTa XUMUH;

- OCBOGHHME BaXHEMIIMX 3HaHMM 00 OCHOBHBIX TIOHATHUSAX XUMHUU Ha
HKCIIEPUMEHTAJIbHOM U aTOMHO-MOJIEKYJISIPHOM YPOBHE;

- (opMupOBaHHE HABBIKOB MPUMEHEHHS TIOJTYYCHHBIX 3HAHUN U yYMEHHUH JJIs
0€30MacHOr0 MCMOJb30BAaHUSI BELIECTB M MaTEpUaJOB B OBITYy, pELICHUS
NPaKTUYECKUX 3a7a4 B TOBCEAHEBHOM KU3HM, NPEAYNPEKICHUS SBICHUH,
HAHOCAIIMX BpEJ 310POBbIO UEJIOBEKA U OKPYXKAIOLIEH Cpene;

pacuMpeHre U yriayOJeHue 3HAaHUW MO MPEeAMETY; CO3JaHuE MOTHBAI[MOHHOMW
OCHOBBI JUIsl OCO3HAHHOTO BbIOOpa mpoduias JanbHeWliero oO0ydeHus;
(dbopMHpOBaHHE YMEHHUI U HABBIKOB y YUYAIIUXCS MO PEIICHUIO TECTOBBIX 3aJJaHUH,
pacyeTHBIX 3alady W YHOpPaKHEHUH MO XUMHUHM, pPAa3BUTHE [O3HABATEIbHOU
AKTUBHOCTU U CAMOCTOSITEJIBHOCTH.

3agaun:
obpazosamenvhule.



- (QopmupoBaHUE TMEpPBUYHBIC MPEICTABICHHUS O MOHITHIX: TENO, BEIIECTBO,
MOJIEKYJIa, aTOM, XUMUYECKHUI 3JIEMEHT;

- O3HAaKOMJIEHHME C MpocTeimiel kiaccuukaueil BelmecTB (MO arperaTHoMy
COCTOSIHUIO, IO COCTaBy), C ONHCaHUeM (U3UUECKUX CBOWCTB 3HAKOMBIX
BEIECTB, C (PU3UUYECKUMU SIBIICHUAMU U XUMUYECKUMHU PEAKIIUSIMU;

- oTpaboTKa TeX WPEIMETHBIX 3HAHMM W yMeHUH (B TEpBYyIO OuYepenb
HKCIIEpUMEHTAJIbHbIE YMEHHMs, a TaKK€ YMEHHUS pellaTh pacyeTHbIC 3a/aud), Ha
dbopMHpOBaHUE KOTOPHIX HE XBAaTaeT BPEMEHH NPH H3YYCHUH XUMUU B 9-M
KJIaccax;

- O3HAKOMIICHHE C APKUMH,  3aHUMATEIbHBIMH, SMOIMOHAIBHO
HACBHIIIEHHBIMUA 3MU30J]aMH CTAHOBJICHHSI U DPAa3BUTUS XUMHUHU, YETO YUYUTEb,
HaXOJsCh B BEYHOM LEUTHOTE, IOYTH HE MOXKET ceO€ MO3BOJIUTH;

- dopMHpOBaHNWE  TMPAKTHYCCKUX YMEHHH W HABBIKOB, HANMpUMEpP  YMEHUSA
pas3ensiTb  CMECH, HCIOJIb3yd  METOAbl  OTCTauBaHUsA, (QUIBTPOBAHUSA,
BBINIAPUBAHUS;, YMEHUS HAOMIOAaTh U OOBSCHATH XMMHUYECKHE SIBIICHUSA,
OPOUCXOASIINE B MPUPOAE, OBITY, AEMOHCTPUPYEMBIE YUWUTENIEM; YMEHUs
paboTathb C BEHIECTBAMHU, BBIMIOJHITH HECJIOXHBIE XUMHUYECKHE OIIBITHI,
coOJII0/1aTh MIPaBUJIa TEXHUKU O€30MacCHOCTH;

- pacllUpeHHe  TPEACTABICHUN Yy4YalllUXCS O Ba)XHEWIIMX BEIIECTBAX, HX
CBOMCTBAX, POJIM B IPUPOJIE U KU3HU YEIIOBEKA;

- (dopmupoBaHue YCTOMYMBOIO MMO3HABATEIIBHOIO HWHTEpeca K XHUMHH,
KOMMYHUKATUBHON KOMIIETCHIIUY;

passusaiowjue:
- pa3BUTHE MO3HABATENbHBIX ~ HHTEPECOB U HMHTEJUIEKTyaJIbHBIX
CIOCOOHOCTEM B Mpollecce MPOBEIEHUS  XHMMHUYECKOIO  3KCIEpPHUMEHTAa,
CaMOCTOSITEIbHOCTHU npUOOpEeTeHUS 3HAHUU B COOTBETCTBUU c

BO3HHUKAIOIIMMU  KU3HEHHBIMHU TOTPEOHOCTAMH;, Yy4€OHO-KOMMYHUKATHBHBIX
YMEHUM; HABBIKOB CAMOCTOSITEIbHON PabOThI;

- paclIMpeHHe  Kpyro3opa ydYalluxcs C IPUBJICYCHUEM JONOJIHUTEIBHBIX
HMCTOYHHUKOB MH(GOPMAIIHH;

- pa3BUTHE YMEHUN aHAIM3UPOBATh WH(OpPMAIUIO, BBIICIATH TJIABHOE,
UHTEPECHOE;

- WHTErpalus 3HAaHUA 10 TMPEIMETaM €CTECTBEHHOTO IIMKJIa OCHOBHOM
IIKOJIbI HA OCHOBE YUE€OHOM JUCHUTUIUHBI « X UMHUSI

gocnumamesnbHbvle:
- BOCHHUTaHHE OTHOIIEHUS K XUMHHM KakK K OJHOMY U3 (PyHIaMEHTAJIbHbIX
KOMITOHEHTOB €CTECTBO3HAHUS U AJIEMEHTY 00I11€YEI0BEUECKON KYIbTYPHI;

- BOCHIMTAHUE JKOJOTHYECKOU KYJIBTYpPHI.

OBIIASI XAPAKTEPUCTHKA BHEYPOUYHOM JEATEJIBHOCTH
BreypouHas  meSTENbHOCTH  SIBJISIETCS  COCTAaBHOM  4acThlo  yueOHO-
BOCITUTATEIHHOTO TIPOIIecca M OJTHOM 13 (GOpM OpraHu3alud CBOOOHOTO BPEMEHHU
yuamuxcsi. BHeypouHasi eAaTelIbHOCTh MOHUMAETCSI CETOJHS MPEUMYIIECTBEHHO



KaK JeATeJIbHOCTh, OpraHu3yeMasi BO BHEYPOYHOE BpeMs [Jisi YAOBJIETBOPEHUS
NOoTpeOHOCTeM  ydalMxcs B COAEP)KATEIbHOM  JIOCyre, UX Yy4YacTUU B
CaMOYIIPaBJICHUU U OOIIECTBEHHO MOJE3HOMN ACSITEIbHOCTH.

[leHHOCTH, TpOrpamMMbl 3aKIIOYaeTcs B TOM, YTO Y4Yalluecs MOJIy4aroT

BO3MO>KHOCTbh IIOCMOTPETh Ha pa3JInYHbIE IPOOJIEMBI C MO3ULIUN YUYEHBIX, OLLYTUTh
BEChH CIIEKTP TPEOOBAHMI K HAYYHOMY UCCIIEJOBAHUIO.

AKTYyaJnpHOCTB: MporpamMma CO3JaeT YCIOBHUS ISl COLMAIBHOIO, KYJbTYPHOIO U
po(hecCHOHABFHOTO CaMOOMPE/IEICHHS, TBOPUECKONW caMOpeau3alui JIMIYHOCTH
pebénka, GOpMHPOBAHUS XUMHUYECKONM TPaMOTHOCTH u 0e3omacHoro
UCIIOJIb30BAaHUSl BEIIECTB B IIOBCEJIHEBHOM JKM3HM. 3HAHUA U  YMEHHUS,
HEOOXOUMBbIE JIJIsl OpraHU3alMK MPOEKTHOW U MCCIEA0BATEIbCKON AEATEIbHOCTH,
B OyaylieM CTaHyT OCHOBOM [UIsl OpraHM3alMl Hay4yHO-HCCIIEA0BaTEIbCKOU
JESTEIbHOCTH B By3aX, KOJUIEJKaX, TEXHUKyMax U T.J.

[IporpammMa MO3BOJISIET pEaIU30BaTh AKTYallbHbIE B HACTOAILEE BpPEMS
KOMIIETEHTHOCTHBIN, JTMYHOCTHO-OPUEHTUPOBAHHBIHN, ACSITEIbHOCTHBIN MOIXOIBI.
Teopernueckoi 6a30i1 CIIy>)KUT KypC XMMUU OCHOBHOM IIKOJIBI.

[Ipu pa3paboTke mporpaMMbl IOpeIMETa AKUEHT JAENalcsi Ha T€ BOIPOCHI,
KOTOpbIE B 0a30BOM Kypce XMMHH OCHOBHOW U CPEIHEHN LIKOJIbl pACCMAaTPUBAIOTCS
HEJ0CTAaTOYHO MOJHO WJIM HE paccMaTpUBAIOTCS COBCEM. 3a/laydl U YIpaKHEHUs
no/100paHbl, TaK YTO 3aHATHS MO UX OCMBICICHHIO M PEIICHUI0 MPOXOIAT JHO0
napajuleJIbHO C U3y4YaeMbIM Ha ypOKax MaTepuUajoM, JUOO KaK MOBTOPEHHUE YKe
MOJTyYEHHBIX 3HAHUI.

IIpakTHYeckas 3HAYMMOCTb: IIPU COCTABJICHUH MTPOTPAMMBI ObUIH OTOOpPaHBI
Takue paboThl, KOTOPBIE 3aNHTEPECOBAIIN OBl YUAIIUXCS, TOMOTJIA ObI UM TPU
noarotoBke k OI'D u EI'D, ObutH TOCTYITHBI TIO COACPKAHUIO U METOIUKE
BBITIOJIHEHHUS, TOTOBUJIM OBl OYIyIIMX UCCIEI0BATENEH, 1aBaId ONIBIT TBOPUYECKOM
NEeSATEIbHOCTH YYAIIUXCH.

HoBu3Hna nanHoi pabodeil mporpaMMbl: IporpaMmma cocpeoTaunBaeT OCHOBHOE
BHUMAaHHE Ha SKCIIEPUMEHTAIBHOU paboTe, a 3TO, pexke BCero padoTa ¢
BEILECTBAMHU, CO3HATEIHLHOE MPOBEACHUE XUMHUYECKUX MPOIIECCOB.

OIMMCAHUE MECTA BHEYPOUYHOM JEATEJBHOCTH
Ha npoBenieHre 3aHSITHIl BHEYPOUHOU JIEATEIIBHOCTH «3aHUMAaTeIbHAsE XUMHUSI» B 9
KJIacCe OTBOJUTCS | yac B HEZIEINIO B paMKaxX BHEYPOUHOU AEATEIbHOCTH,
npeaycmotrpernHot ®I'OC (34 yaca B ron)

CIIOCOBBI KOHTPOJISA U OHEHUBAHUA PE3YJIBTATOB
OCBOEHUSI KYPCA BHEYPOUHOM JEATEJBHOCTH
@opMbl 3aHATHII PA3JIUYHbI — TA00PATOPHBIE U MPAKTHUYECKUE PAOOTHI, JOKIAIbl
u pedepatbl, IKCKYpCHH, Mpecc-KOHDEPEHIINH, JICKIIUU, Oece/bl, yueOHO-
UCCJIEI0BATENBCKUE padOThI, IPOEKThI, IPE3CHTAIUY.
[Tpu BeIOOpPE TEM AJ1s pabOThl YUYUTHIBAOTCS: a) HHTEPECHI yUalluxcs 0) yCIOBUS
paboThI B MIKOJIBHOM XUMHUYECKOM KaOMHETE; B) pellieHne 00111ey4eOHbIX U



BOCITUTATEIBHBIX 33]1a4, 337249 JOTIOJTHUTEIHPHOTO 00pa30BaHus, T') CBSI3b O0YUCHUS
C NMIPAKTUYECKON CTOPOHOM KU3HU U DKOJIOTUEH.
®opMBbI KOHTPOJIAA — TECTUPOBAHUE, 3aILNTA POEKTOB, PE3ECHTALIHN.

Pasnean Il. «Conep:kanue Kypca BHEYPOUHOM 1eSITeILHOCTH»

Beeoenue (3 uaca)

OCHOBHBIC XUMUYECKHE TMIOHATHS U PACYCTHBIC (DOPMYJIBI

[TonssiThe M™MoOJb W OCHOBHBIC (DOPMYJIBI pacyeTa KOJIMYECTBA BEIIECTBA.
OrnpeneneHue MacCOBBIX OTHOILICHHUM 3JIEMEHTOB B COCIMHEHUSX M YCTAHOBJICHUE
Ha uUX ocHoBe dopmyn. OmnpeneneHue MOJCKYJIIPHON (HOPMYJIBI BEIIECTBA I10
MaccaM MPOAYKTOB CTrOpPaHHs W JPYTUM JaHHbIM. BBIYMCIICHHS, CBS3aHHBIE C
MMPAKTUYECKAM BBIXOJOM IPOJYKTa peakuuu. PacueTsl, CBA3aHHBIE C PACTBOPAMU
BEILICCTB.

[1P: Pemienue ctanaapTHBIX 3aIaHUN U 3a7a4

I'naga 1. Ocnosnbie Knaccovl Heopzanuyeckux coeournenui (10 uacos)

Oxcuapl, OCHOBaHHUS, KHCIOTHI, coiu. Kiaccudukanusi, HOMEHKIIATypa.
«1llBeToBas nmanuTpa»

Knaccudukanus 1 HOMEHKIaTypa HEOPTraHUYECKUX BellecTB. J[BOMHBIE OKCHBI.
[lepokcuapl. CoBpeMEHHBI MOAXOJ K KiacCU(pUKAIMM OCHOBAaHUWA W KHUCIOT.
TpuBHaIbHBIE HA3BAHUSA HEOPTAHUYECKUX COeqUHEHNM. [[BeTa coequHennii.

XHWMHUYECKUE CBOMCTBA HEOPTAHNYECKUX COCTMHEHUM Pa3HBIX KIIACCOB

JlelicTBUEe Ha WHAWMKATOPHI. B3anmoaelcTBUE BEIIECTB PA3HBIX KJIACCOB APYT C
npyrom. Tepmuueckuil pacnag. CrocoObl BOCCTAHOBIEHUSI OKCUAOB 0 MPOCTHIX
BEILIECTB. | eHeTHYECKast CBA3b MEKY PAa3INYHBIMU KJIACCAMHU COCIUHEHUMN.

[IpakTrueckas padota: «PelreHne TeCTOBBIX 3aTaHUI
[ToaroTroBka K 0JIMMIIMAJIEC, K KOHKypCam

[Ipaktuueckass pabota: «CocTaBieHUE YypaBHEHUN XUMHUYECKUX PEAKIUN 110
3aIaHHOMY YCJIOBHUIO»
OcobenHocTu penieHus 3aaaHuii. Peiienre no oopasiy.

TI'naea 2. Memannwi (9 uacos)

OOmast xapakTepucThuka MeTayioB. Mertamuisl B mpuponae. B3aumocBssb
(bU3MYECKUX CBOWCTB U CTPOCHMS KPUCTALTUYECKOM peIeTKH

Meramnel B mpupone: pyAbl YEPHBIX, LBETHBIX, APArOLEHHBIX METAJIOB.
XapakTepHble METAITNYECKHEe, (PU3NYECKUE U XUMUUECKHE CBOMCTBA, BHYTPEHHEE
CTPOCHUE METALIOB. lIOHATHE aKTUBHBIX M IMACCUBHBIX MeTAJLIOB. [losb3a 1 Bpen
METaJIJIOB JIJIs yeoBeKa//

DNEeKTPOXUMHUYECKUI Pl HapsKeHnit metamuioB. Koppo3us meramnos. CriiaBbl



TeopeTnyeckyto OCHOBY psia AKTUBHOCTH. MeEXaHHW3M KOPpPO3UU METAJUIOB.
Knaccudukanusa koppo3uun MeramioB. CrnocoObl 3aliMThl  OT  KOPPO3HUHU.
AHTUKOppO3UIHBIE MOKPHITHS. CIIaBBbI.

CrtpoeHre aToMa U XMMUYECKHUE CBOMCTBA MeTaIoB. OCOOEHHOCTH XUMHUYECKON
aKTUBHOCTU METAJUIOB IVIABHOW M MOOOYHOM MOATpyII

Bosplioli aTOMHBIM pagnyC W MaJlO€ YHUCIO 3JIEKTPOHOB HA BHEIIHEM CJOE.
JIBOWICTBEHHBIE CBOMCTBA XHMMHUYECKHX DJIEMEHTOB, PAaCIOJIOKEHHbIE BOIU3U
auaroHanu Oop — acTart. BoccraHoBuTenbHasi aKTUBHOCTh METAUIOB B
XUMHUYECKUX PEAKIHUSIX.

[1P: CocraBieHre >IEKTPOHHBIX (opMyll aToMoB MeTauioB. CocTaBieHUE
YPaBHEHHUN XUMUYECKUX PEAKIIHMN

[IpakTudeckass pabota: «PemeHue 3amaHuii Ha YCTaHOBJICHHE COOTBETCTBHUS
Ocob6enHocTH penieHus 3aaanuii. Pemenue mo oopasiry.

Peakuun OBP ¢ yyactreM MeTaiuioB M UX coequHeHuil. llenouku mpeBpaiieHuii
(o o6pasiry OI'D)

Oco0EeHHOCTH pellleHUs 3aJaHHH

[1P: Pemienue nienovyex mpeBpalieHuii no oopasiry

I'nasa 3. Hememannwt (7 uacos)

OOmas xapakTepucTuka HeMeTasioB. HeMeramisl B npupoe. Buasl xumudeckoit
CBSI3U

Crpoenue atomMoB HeMeTauioB. CTpPOEHHUS MOJIEKYJ HEMETAIoB. Duznyeckue
cBOMCTBa HemeTaioB. COCTaB M CBOWMCTBA MPOCTHIX BEIIECTB — HEMETAJIOB.
DneKTpoHHAsT TEOpHUs XUMHUYECKOW CBsizu. Teopusi BaJIeHTHBIX cBsizeil. Crocob
o0pa30BaHUsI XUMUYECKOMN CBS3U (KOBAJICHTHOM, MOHHOM, METAJUTHYECKOM ).

IIP: Pemienue 3agannii Ha YCTAHOBJICHUE TUIIA XUMHUYECKOM CBSI3U B COCTHEHUU

Ps 5nekTpoOoTpHUIIaTeIbHOCTH HEMETAINIOB. XMMHUYECKHUE CBOMCTBA HEMETAJIJIOB
[IpakTUueckas IIKaja d2JIEKTPOOTPULIATEILHOCTH aToMoB. Hemeramibsl —
OKHUCJIUTEIN W BOCCTAHOBUTENIM. B3anMOAEHCTBHE C MPOCTHIMU M CJIOKHBIMU
BEIIICCTBaM.

[IP: Pemenne 3agannii Ha COCTABICHUE YPABHEHNN XUMHUYECKUX PEAKIIAM

«Kucnmoret or A 10 S». OcoOeHHOCTH  XUMHUYECKOM  aKTUBHOCTH
rajoreHCOoAEPKaIIUX KUCTOT

®opMBI CYIIECTBOBAHUS U arperaTHoe cocTosinue. CuiibHBIE U C1a0ble KUCIIOTHI.
B3auMopaencTBre € BEIIECTBAMU PA3HBbIX KJIACCOB: HOPMAJIBHBIE U CIIEUAJIBHBIC
YCJIOBHUSI TPOTEKAHUSI PEAKIIUH.

[IP: Pemenune 3ajannii Ha COCTaBIICHUE YPABHEHUN XUMHUYECKUX PEAKIUN

«Kucmorer or A o S». OcoOeHHOCTM XMMHYECKOW AKTHBHOCTH Aa30THOM H
KOHILIECHTPUPOBAHHON CEPHOM KHUCJIOT



dusuyeckue wu
MPOSIBJISIEMbIE

(bU3UKO-XUMHUYECKHE
KUCJIOTaMHU

CBOMCTBA.

Inpu BBaHMOHGﬁCTBHH

XUMHUYECKUE

CBOICTBA,
MeTaJUIaMH H X

COEIMHEHUSAMHU, a TAK’KE C HEKOTOPBIMU HEMETAJNIAMH U COJISIMHU.
IIP: Pemienue 3amannii Ha COCTABJICHUE YPABHEHUN XUMUUYECKUX PEAKIIUN

I'naea 4. Bonpocwt oouieii xumuu (4 waca)

['uapomnu3 BemiecTs

MexaHu3M THApOJIM3a COEAMHEHUN pa3IMyHbIX KiaccoB. CTeneHb TUApOIIU3a.
Koncranrta rugponusza. lloBeneHue cosel pa3nuuHbIX TUIOB B pactBope. [IP:
Pewenue 3aannii Ha yCTaHOBJIIEHUE COOTBETCTBUS

Bzaumocss3b BCUICCTB PA3HBIX KJIACCOB

['enetnueckut  psg.

I'eneTnyeckas CBS3b.

HEOPTaHUYECKUMH U OPraHUYECKUMU COCTMHCHUAMMU.
[1P: Pemenue 3a1a4 1 OCyIIECTBJIEHUE LIETOYEK MTPEBPALLICHUI

Hrorosoe 3ansarue «S1

—wmar xumuu » (1 gac)

I'eneTnueckas

CBA3b  MCIKAY

Hanpasnenue Bunpl nedarensHoct yyanmuxcss | @opmbl OpraHu3anu
paboThI 10 KAKJIOMY pa3zeny y4aIuxcs U TJIACHOCTH
pE3yIbTATOB PabOTHI
TeopeTnueckoe IloaroroBka nOKIam0B, XUMHUYECKHE BeUepa,
pedepaToB, mpoBecHUE Hay4YHbIE
UCCIIEJOBAaHUM TEOPETUUECKHUX U | KOH(PEPEHIIUH, 3aHATHSI
WUTIOCTPUPYIOIINX UCTOPHIO o0beIMHEHUS,
OTKpbITHH. Pemenne 3anau OJIMMITHA/Ibl, KOHKYPCBI
NOBBIILIEHHON TPYAHOCTH. APYAUTOB, BBIITYCK
Koppecnonaenrtckas padbora. OroJIIeTeHEH,
CTEHTa3eT,
uHpopmanuu CMU.
OkcnepumenTanbHoe | JITabopaTtopHo - mpenapaTUBHBIA | 3aHATHSA 00BEAUHEHNUS,
NPAaKTUKYM. DKCIIEpUMEHTalIbHAs | KOH(EepeHIUH,

UCclenoBaTenscKas pabora
yUaIuxcsl.

XUMHUYECKHUE Beuepa,
3allKTa IPOEKTOB,
MPE3CHTAIUU.




TemaTnyecKkui mJiaH

Ne Pa3znen, Tema 3aHATHA Koanuec B ToM uncJe
n/ TBO
1| 4acoB Teopu | [IpakTuk
s yM
1 BBenenne. OcHOBHBIE XUMUYECKHUE TTOHITUSI 3 1 2
U pacyeTHbIC (OPMYIIBI
I'naBa 1. OcHOBHBIE KJIACCHI 10 3 7
HEOPraHNYeCKUX COoeTHMHEHMI.
2 | Okcuapl, OCHOBAHHS, KHCJIOTHI, COJIU. 2 1 1
Knaccudukanus, Homenkinarypa. «l{BeroBas
HaJTUTPa»
3 | XuMHYeCcKHe CBOMCTBA HEOPTaHUUECKUX 2 1 1
COCIMHECHHI Pa3HBIX KJIACCOB
4 | [Ipaktuueckas pabota: «Pelienne TecTOBBIX 2 - 2
3aJlaHUI
5. | IloaroToBka Kk onMMNMaae, K KOHKypcam 2 1 1
6. | [Ipaktuueckas pabora: «CocTaBieHue 2 - 2
ypaBHEHUN XUMHYECKUX PEAKIIHH 110
3aJITaHHOMY YCJIOBHIO»
I'naBa 2. MeraJuibl. 9 4 5
7. | OO1ast XxapakTepUCTUKa METAJJIOB. 2 2 -
Mertamnsl B ipupoje. Bzaumocss3b
(U3UYECKUX CBOWCTB M CTPOCHHS
KPHUCTAJUIMYECKON PEIIETKU
7.1 | DNeKTpOXUMHUYECKUI psAJl HANPSHKEHUI 1 1 -
. metaioB. Kopposust metamoB. CriiaBsl
8 | CTtpoeHHe aToMa M XUMHUYECKHE CBOMCTBA 2 1 1
MeTaioB. OCOOEHHOCTH XMMHYECKOM
AKTUBHOCTU METAJIJIOB IJIABHOM M MOOOYHOM
TOATPYIII
9 | Ilpaktuueckas pabora: «Pemenune 3amanuii 2 - 2
HAa YCTAHOBJICHUE COOTBETCTBHS
10 | Peakuuu OBP ¢ yuacTneM MeTaioB U UX 2 - 2
coeauHenui. Llenoyku npespaleHun
I'naBa 3. Hemerajuibl 7 3 4
11 | Obmas xapakTepuCcTUKa HEMETAILIOB. 1 1 -
Hewmeramel B nmpupoe. Buabl xumuueckon
CBSI3U
12 | Psig aneKTpooTpuIaTEIbHOCTH HEMETAIIIOB. 2 1 1
XUMHUYECKHUE CBOMCTBA HEMETAJIJIOB
13 | «Kucaotsl ot A 1o SI». Ocobennoctu 2 1 1

XMMHUYECKON aKTUBHOCTHU
rajJorcHCcoAcpKallinux KMCJIOT




14 | «Kucaorsl ot A 1o SI». Ocobennoctu 2 1 1
XMMHUYECKOM aKTMBHOCTH a30THOM U
KOHIICHTPUPOBAHHOMW CEPHOM KHUCIIOT
I'naBa 4. Bonpocsbl 0011eii XuMun 5 2 3
15 | 'maponu3 BeniecTn 2 1 1
16 | B3ammocCBsI3b BEIIECTB Pa3HBIX KIACCOB 2 1 1
17 | UtoroBoe 3austue «5 — mar Xumum» 1 - 1
BCET0 34 16 18
Paznen |11, «IliianHupyemble pe3yJabTaThl 0CBOEHHS KYpcay»

3aHATHUS TaI0T BO3MOKHOCTD JOCTHYb JIMYHOCTHBIX PE3YJIbTATOB:

1. BOCITUTAHUE POCCUMCKOMN TPpaKIaHCKON UJIEHTUYHOCTH: TAaTPUOTU3MA,
a100BU M yBaxkeHHI0O K OtTeuecTBy, 4yBCTBa TropJocTH 3a cBolo Poauny, 3a
POCCHUICKYIO XUMHUECKYIO HAyKY;

2. (opMupOBaHHE IIEJIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKHM U OOIIECTBEHHOW MPAKTHKH, a TaKKe
COLIMAJIbHOMY, KYJIBTYPHOMY, S3BIKOBOMY M JTyXOBHOMY MHOI000pasuio
COBPEMEHHOTO MHUPA;

3. (dopMupoBaHrE OTBETCTBEHHOTO OTHOIICHUS K YYCHHIO, TOTOBHOCTH
U CIIOCOOHOCTH K CaMOPa3BUTHIO M caMOOOpPa30BaHUIO HAa OCHOBE MOTHBALIUM K
OOy4eHHIO U T[03HaHWIO, BBIOOPY MPOGUILHOIO OOpa30oBaHUsI HA OCHOBE
uH(pOpMAIMU O CYHIECTBYIOUIUMX Mpodeccusix W JMYHBIX MNpodhecCHOHATBHBIX
MPEANOYTeHUN, OCO3HAHHOMY MOCTPOCHHUIO HHAMBUIYAIbHON 00pa3oBaTebHOM
TPACKTOPHUH C YIETOM YCTOWYUBBIX MO3HABATEIBHBIX HHTEPECOB;

4, dbopmupoBaHue KOMMYHUKATUBHOMN KOMIIETEHTHOCTHU B
oOpa3oBaTeIbHOM,  OOIIECTBEHHO  TIOJIE3HOH,  Y4COHO-HCCIIEIOBATEIBCKOM,
TBOPYECKOU U IPYTUX BUAAX JACATEIHHOCTH;

S. dbopMHpoBaHWE TOHMMAHHUS IIEHHOCTH 3J0POBOTO M 0E€30MacHOTO
oOpaza J>KHU3HH; YCBOCHHE TIPaBWUJI WHAUBUIYATBHOTO U  KOJUJIEKTUBHOTO
0€30MacHOr0 MOBEICHUS B UYPE3BBIYAWHBIX CUTYAIUSX, YIPOXKAIOUIUX >KU3HU U
3I0POBBIO JIFOJIEH;

6. dopMupoBaHre TO3HABATENbHON W WHGOPMAIIMOHHON KYyIbTYPHI, B
TOM YHCJI€ PA3BUTHE HABBIKOB CAMOCTOATEIBHON pabOThl ¢ yUeOHBIMHU TOCOOUSIMU,
KHUTaMH, JOCTYITHBIMH HWHCTPYMEHTAMH U  TEXHUYECKUMH  CPEACTBAMHU
WH(OOPMAITMOHHBIX TEXHOJIOTHI;

7. (GbopMHpOBaHHWE OCHOB 3KOJOTHYECKOTO CO3HAHHUS HAa OCHOBE
OpU3HAHUS LEHHOCTH >KU3HU BO BCEX €€ NPOSBICHUSIX M HEOOXOAUMOCTH
OTBETCTBEHHOT'0, OEPEKHOTO OTHOILIEHUS K OKPYKaIOIIEeh cpelie;

8. pa3BUTHE TOTOBHOCTM K PEIICHHWIO TBOPUECKUX 3a7a4, yMEHHs
HAXOJIUTh aJIeKBaTHBIC CIIOCOOBI TTOBEACHUS M B3aMMOJICHCTBUSI C MApTHEPAMHU BO
BpeMsi y4eOHOM © BHEY4YeOHOW JESITENbHOCTH, CIOCOOHOCTH OIICHWBATh
MpoOJIEMHBIE CHUTYyallMd W OMNEPATUBHO MPUHUMATH OTBETCTBEHHBIE DPEIICHUS B




pPa3IMUHBIX  MOPOJYKTUBHBIX  BHUAAX  JIEATENBHOCTH  (y4eOHasi  IOUCKOBO-
UCCIeI0BaTeNbCKas, KIyOHas, TPOEKTHAs, KPYKKOBAsi U T. 11. )
MeTanpeaMeTHbIMHU PE3yJIbTaTaMU OCBOCHUS TPOTrPAMMBI SBJISIFOTCS:

1. OBJIaACHHUC HaBBbIKaAMH CaMOCTOATCIBHOI'O HpI/IO6p€T€HI/IH HOBBIX
3HaHHﬁ, OopraHnu3alnun yq€6HOfI JACATCIBbHOCTH, ITIONCKa CpPCaCTB e€
OCYLICCTBJICHU:,

2. YMCHUC IIIAaHUPOBATL IIYTH  OOCTHKCHUSA ueneﬁ Ha OCHOBC

CaMOCTOATEJBHOTO aHaIW3a YCIOBUW W CPEACTB HMX JOCTUKEHUSA, BBIICISATH
alIbTepHATUBHBIE ~ CIIOCOOBI  JOCTMKEHHMs] LEeTM U BbIOMpaTh Haumbojee
3¢ deKTUBHBIN CcIOCO0, OCYIIECTBIATH TO3HABATEIBHYIO PEIICKCHIO B OTHOIICHUN
JEUCTBUM O PELIEHUIO YUEOHBIX U MO3HABATENIbHBIX 33/1a4.

3. YyMEHUE TMOHUMAaThb MpoOJEMYy, CTaBUThb BOMNPOCHI, BBIIBHUIaTh
TUIIOTE3Y, AaBaTh ONPEIECICHUE MOHATUAM, KIACCU(DUIIMPOBATh, CTPYKTYPHPOBAThH
MaTepuai, IPOBOAUTh SKCIEPUMEHThI, aprYMEHTUPOBATH COOCTBEHHYIO MO3UIIHIO,
(GopMyIMpOBaTh BHIBOJIBI U 3aKIIOUEHUS;

4. YMEHUE COOTHOCHUTH CBOM JIEHCTBHS C INIAHUPYEMBIMH PE3YyJIbTaTaMH,
OCYLIECTBJISITh KOHTPOJIb CBOEH JIESITEIIBHOCTH B IPOLECCE  JTOCTHKECHHMS
pe3yJibTaTta, OnpeaesaTh cocoObl JEMCTBUM B paMKax MPEAOKEHHBIX YCIOBUN U
TpeOOBaHUIl, KOPPEKTUPOBATH CBOU JECUCTBUSA B COOTBETCTBUU C M3MEHSIOIIEHCS
CUTYyalLlUeH;

S. dbopMHpOBaHHE W  pa3BUTHE  KOMIETEHTHOCTH B  00JacTu
UCIIOJIb30BAHUSI MHCTPYMEHTOB M TEXHUYECKUX CpPEICTB HH(POPMALMOHHBIX
TEXHOJOTHA  (KOMIIBIOTEPOB M NOPOrpPaMMHOrO0  OOecledeHHs))  Kak
WHCTPYMEHTAJIbHO OCHOBBI Pa3BUTHSI KOMMYHUKATHUBHBIX U I03HABATEIbHBIX
YHUBEPCAIbHBIX YYCOHBIX JEHCTBUM;

6. YyMEHHE CO3/JaBaTh, MPUMEHATh W NPeoOpa3oBbIBATH 3HAKH U
CUMBOJIBI, MOJIEITH ¥ CXEMBI ISl pEIICHUs] Y4eOHBIX U TTO3HABATEIbHBIX 3a/1a4;
7. yMEHUE WU3BJEKaThb HMHPOPMAIMIO W3 PA3IUYHBIX HCTOYHHKOB

(BKJFOUasi  CpeicTBa  MaccoBOoM  MHGOpPMAIMK, KOMMAKT-IUCKH  y4eOHOTO
Ha3HaueHUs, pecypchl VHTepHera), CBOOOJAHO TOJIB30BATHCS CIPABOYHOMN
JUTEPATYPO, B TOM YHKCIE U Ha DJICKTPOHHBIX HOCUTENSIX, COOMIOAATh HOPMBI
nH(OPMAITMOHHON N30UPATEIHbHOCTH, ITHUKH;

8. yMeHHe Ha TMPaKTHKE TMOJb30BATbCA OCHOBHBIMHU JIOTHYECKUMU
npueMaMH, METOJaMU HaOIIOEHUsI, MOJCIUPOBAHUS, OOBSICHEHHS, PEIICHUS
npo0seM, MPOTHO3UPOBAHUA U JP.;

9. yMeHHWE OpraHU30BBIBATh CBOKO JKH3Hb B COOTBETCTBHH C
NPEICTaBICHUSAMH O 3J0POBOM oOOpa3e »JKU3HH, TMpaBaXx U O00SM3aHHOCTAX
rpaKIaHuHA, IICHHOCTSX OBITHSA, KYJIbTYPhI M COIMATLHOTO B3aUMO/ICHCTBHS,

10. ymcHHE BBITIOJNHATH TO3HABATEIbHBIC M IPAKTUYCCKUC 3aJaHUS, B TOM
YHUCJIC MPOCKTHBIE;

11. ymeHHE CaMOCTOSITENHPHO W AapPTYMEHTHPOBAHHO OIIEHWBATH CBOU
JNEUCTBUS W JIEUCTBUSI  OJHOKJIACCHUKOB, COJEPKATEIbHO  0OOCHOBBIBAS
MPaBUJILHOCTh WJIM OIMMOOYHOCTH pe3yjbTaTa M crocoba JEHCTBUA, aaeKBaTHO
OIICHMBATh OOBEKTUBHYIO TPYAHOCTh Kak Mepy (aKTHUYECKOTO WM



IPENoyiaraéMoro pacxojla pPecypcoB Ha peElIeHHe 3aJauyd, a TaKkKe CBOU
BO3MOYKHOCTH B JIOCTUKEHUU 1IEJIU ONPENETICHHOMN CII0KHOCTH;

12.  ymenme paGorath B rpynne — 3SOPEKTUBHO COTPYAHUYATH M
B3aMMOJICUCTBOBaTh HAa OCHOBE KOOPJAMHAIMU PA3JIMYHBIX MO3UIMN  TpU
BbIPa0OTKE OOIIEro pelieHusi B COBMECTHOM JEATEIbHOCTH; CIIyIIAaTh MapTHEpA,
bopMyIMpoBaTh U apryMEHTUPOBATh CBOE MHEHUE, KOPPEKTHO OTCTaMBaTh CBOIO
MO3UIMI0O U KOOPAUHUPOBATH €€ C MO3UIMU MAapTHEPOB, B TOM YHCIIE B CUTyallud
CTOJIKHOBEHHSI HHTEPECOB; MPOIYKTUBHO pa3peniaTb KOHPIUKTH Ha OCHOBE y4yeTa
MHTEPECOB U TMO3UIIMIA BCEX €ro y4aCTHUKOB, TIOWCKA M OIEHKU aJbTEPHATUBHBIX
CIIOCOOOB pa3peIeHrst KOH(IUKTOB.

IIpenmMeTHbIMHU pe3yJIbTATAMH OCBOCHHUS SBIISIOTCS:

1. dbopmMupoBanue NepBOHAYAIBHBIX CHUCTEeMAaTU3UPOBAHHBIX
IPEICTaBICHUNA O BEIIECTBAX, MX MPEBPAIICHUAX U MPAKTUYECKOM MPUMEHEHUH;
OBJIJICHUE MTOHSATUHWHBIM annapaToM U CUMBOJIMYECKUM SI3IKOM XUMUU;

2. OCO3HaHUE OOBEKTUBHO 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH Kak
o0JacTd  COBPEMEHHOIO  €CTECTBO3HAHMs,  XMMUYECKUX  IpEBpalleHU
OpraHMYECKUX M HEOPTAaHMYECKUX BEIIECTB KaK OCHOBBI MHOTHUX SIBJICHUH KHBOU U
HEXUBOW MPUPOJIbI; YIIIYOJICHHE TMPEACTaBICHU O MaTepHaIbHOM €JIMHCTBE
MUpa;

3. OBJIAZICHUE OCHOBAMU XHUMHUYECKOM TI'PAaMOTHOCTH: CIIOCOOHOCTBIO
aHAJIM3UPOBaTh U OOBEKTUBHO OIICHUBATH XKU3HEHHBIC CUTYalllW, CBSI3aHHBIC C
XUMHEH, HaBBIKAaMH O€30MMacHOTO OOpaIleHHs C BEIIeCTBAMH, HCIOJIb3YEMbIMH B
MOBCEIHEBHOM XM3HU; YMEHHEM aHaJIM3UPOBaTh M IUIAHUPOBATH IKOJIOTUYECKU
Oe30macHoe MOBEACHNE B LEISIX COCPEKESHUS 3I0POBbS U OKPYKAIOIICH CPEIbI;

4, dbopMHpOBaHHE YMEHUN YCTAHABIMBATH CBS3M MEXIY PpEaJTbHO
HAOMI0JaeMBIMA XUMHYECKUMH SIBJICHUSMU W TPOLECCAMH, MPOUCXOIAIIMHU B
MUKPOMHUPE, OOBSCHATH MPUYMHBI MHOTO0Opa3vs BEIIECTB, 3aBUCHUMOCTb HX
CBOMCTB OT COCTaBa U CTPOCHMsI, a TaKK€ 3aBUCUMOCTbh IMPUMEHEHUS BEIIECTB OT
HUX CBOMCTB;

S. MPUOOPETEHUS OIBITa UCIIOIH30BAHUS PA3TMUHBIX METO/I0B U3YUCHUS
BEIIIECTB; HAOIO/IEHUS 3a WX MPEBPALIEHUSMHU TPU TMPOBEACHUH HECIOXKHBIX
XUMHUYECKHUX SKCIIEPUMEHTOB C HCIOJIb30BaHUEM JIa0OPATOPHOTO 000PYI0BaHUS U
pudOpOB;

6.  yMeHue OKa3bIBaTh MEPBYIO TOMOIIb MPH OTPABICHUSNX, OXKOTAX H
JIpYrUX TpaBMax, CBA3aHHBIX C BEUIECTBAMU U J1a0OPATOPHBIM 00OPYI0BAHHUEM;
7. OBJIaJICHUE TMpueMaMu paboTbl ¢ uUHPOpMAIMEl XUMHYECKOTO

COJIepKaHMsl, TIPEACTaBICHHOW B pazHo ¢opme (B BUIE TEKcTa, (Gopmyd,
rpadukoB, TAOJUYHBIX JAHHBIX, cXeM, (oTorpaduil u ap.)

8. CO3/IaHHE€ OCHOBBI IJIs1 (POPMHUPOBAHUS MHTEpEca K PACHIMPEHUIO U
yrayOJeHNI0 XUMUYECKUX 3HAHUN M BHIOOpA XUMHUH KakK MPOPUIHLHOTO MpeaMeTa
OpU TEpexojie Ha CTyNeHb cpeAaHero (MojgHoro) obmero oOpa3oBaHMs, a B
JabHENIIEM U B KauecTBe cepbl CBOE MPO(HecCHOHATBHOM NeSTEIbHOCTH;

9. dbopMHUpOBaHUE TPEACTABICHUH O 3HAUYEHWHW XUMUYECKOW HAyKU B
pEIIEHUH  COBPEMEHHBIX SKOJOTMYECKUX mpobiieM, B TOM 4HCIE B
PEIOTBPAIICHIH TEXHOTCHHBIX U DKOJIOTUYECKUX KaTacTpod.



Paznen V. «KajiengapHo-reMaTuveckoe nNJaHUPOBAHUE)

No Tewma, Bupg 3anstus JlaTa 3aHaTHs
(aynutopHoe,
BHEAYIUTOPHOE) IInan DakTt
BBenenune — 3u
1. | BBenenue. OcCHOBHbIE NHcTpyKkTax no 05.09.
XMMUYECKHE TIOHATHS U T.b.
pacyeTHbie (HOPMYIIBI ayJIuTOPHOE
2. | OCHOBHbBIE XUMHYECKHUE 12.09.
MOHSATUS U PACUETHBIC ayIUTOPHOE
bopmybl
3. OCHOBHBIE XUMHYECKUE 19.09.
MOHSATUS U PACUETHBIC ayIUTOPHOE
bopmyIbl
I'taBa 1. OcHOBHBIE KJIACCHI HEOPTAHMYECKUX COeAUHEHUI -10 4
4. | OKcupl, OCHOBAHMS, NHucTpykTaxk no 26.09.
KHCJIOTBI, COJIH. T.b.,
BHEAYJIUTOPHOE
5. | Okcuapl, OCHOBaHMS, HNHcTpykTax no 03.10.
KHUCJIOTBI, COJIH. T.B, 3ammura
Knaccudukanus, IIPOEKTOB,
HOMeHKIaTypa. «l[BeToBas pe3eHTaIui
aTUTPa» BHEAYJIUTOPHOE
6. | XuMuueckue CBOMCTBA NHcTpyKTax no 10.10.
Heopranuueckux coenquHenu | T.b, 3amura
pa3HBIX KJIaCCOB MPOEKTOB,
MpE3CHTaIuI
BHEAYJIUTOPHOE
7. | XUMHUYECKHE CBOICTBA NHcTpyKTax no 17.10.
Heoprannueckux coenuHenuit | T.b, 3ammura
pa3HBIX KJIaCCOB MPOEKTOB,
IIpE3CHTAIUI
BHEAYJIUTOPHOE
8. | IIpaktuueckas pabora: 24.10.
«PemeHne TeCTOBBIX ayIUTOPHOE
3aJaHUI
9. |IloaroroBka k onmumnuaze, k | Mrpa, koHkypc, 07.11.
KOHKypcam TECTUPOBAHUE
BHEAYJIUTOPHOE
10. | [loaroToBka k onumnuazae, k | Mrpa, konkypc, 14.11.
KOHKypcam TECTUPOBAHUE
BHEAYJIUTOPHOE




11. | IlpakTrueckas padora: 21.11.
«Pelienre TeCTOBBIX ayJIUTOPHOE
3aJITaHUNY
12. | IlpakTrueckas padora: sammTa 28.11.
«CocraBiieHre ypaBHEHUN .
. pe3eHTaun
XUMUYECKUX PEAKITUH TI0
BHEAYJIUTOPHOE
3aIAHHOMY YCJIOBHUIO»
13. | [Ipaktrueckas pabora: sammTa 05.12.
«CocraBlieHHE YpaBHEHUMN .
. pe3eHTaui
XUMUYECKUX PEAKITUH TI0
BHEAYyJIUTOPHOE
3aIAHHOMY YCJIOBUIO»
I'naBa 2. Merajuibl - 9 4
14. | O6mas xapakTepucThKa NHucTpyKkTax no 12.12.
MeTauIoB. MeTaibl B T.b., 3amuTa
MIPUPOJIE. MPOEKTOB,
MPE3EHTALUH.
BHEAYJIUTOPHOE
15. | OOmiast xapaKTepUCTHUKA 19.12
MeTaJI0B. B3auMOCBs3b 3aluTa IPOEKTOB,
(bU3UYECKUX CBOMCTB U MPE3EHTALUH.
CTPOEHUS KPUCTAJUIMUECKOW | BHEAYIUTOPHOE
peLIeTKN
16. | DnEeKTPOXUMHUECKUH Pl 26.12.
N 3aluTa IPOCKTOB
HaIpsHKEHUN METaJIOB.
BHEAYJIUTOPHOE
Koppo3zust metaminon. CriiaBbl
17. | Ctpoenue aroma u 09.01.
XAMHUYECKUE CBOMCTBA HNucTpykTax no
MeTaioB. OcoOEeHHOCTH T.b.
XUMUYECKON aKTHBHOCTH BHEAYJIUTOPHOE
METaJUIOB TJIABHBIX TIOATPYIIIT
18. | Ctpoenue atoma u 16.01.
XAMHUYECKUE CBOMCTBA
NHcTpyKkTax no
MetasuioB. OcobeHHOCTH TE
XAMHUYECKON aKTUBHOCTH o
BHEAYJIUTOPHOE
METaJIOB MOOOYHBIX
TOATPYTIT
19. | IIpakTrueckas padora: 23.01.
«Pelienue 3anaHnil Ha ayJUTOpHOE
YCTAHOBJICHHE COOTBETCTBUS
20. | IIpakTuueckas padora: 30.01.
«Perrenue 3aganuii Ha ayJIUuTOPHOE
YCTaHOBJICHHE COOTBETCTBHUSD
21. | Peakniuu OBP c yuactuem NucTpykTaxk no 06.02.

METAJUJIOB U UX COEIMHEHU.

T.b.,




[lermouku npeBpaleHut TECTUPOBAHHUE,
3aIllUTa MPOEKTOB,
MIPE3CHTALIU .
BHEAYJAUTOPHOE
22. | Peakuuu OBP c yyactuem NHucTpyKkTax no 13.02.
METAaJIJIOB U UX COCAUHCHU. T.b.,3ammura
[{enouku npeBpameHnui IIPOEKTOB,
IIPE3CHTALUN.
BHEAYJIUTOPHOE
I'naBa 3. Hemeraubl - 7 4
23. | OOmas XxapakTepuCcTUKa 20.02.
NHucTpyKkTax no
HeMeTasuioB. HeMertasibl B TE
npupoe. Buabl xumuueckou e
ayIUTOPHOE
CBS3U
24. | Psapn snexkTpooTpuniatenbHocTH | UHCTpyKTax mo 27.02.
HEMETAIIIOB. XUMUYECKHE T.b.
CBOMCTBA HEMETAJIJIOB BHEAYJIUTOPHOE
25. | Psag snextpooTpuniatensHocT | UHCTpyKTax mo 05.03.
HEMETAIIIOB. XUMUYECKHE T.b.
CBOMCTBA HEMETAJIJIOB BHEAYJIUTOPHOE
26. | «Kucaotel ot A 10 S». 12.03.
. NHucTpyKTax no
Oco0EeHHOCTH XUMUYECKOM TE
aKTUBHOCTHU
BHEAYJIUTOPHOE
raJIOT€HCOAEPKAIINX KUCTIOT
27. | «kKucmotsr ot A 1o S». HNHcTpyKTaX MO 19.03.
XUMHUUYECKHUE CBOMCTBA T.b.
rajoreHcoIepKaliuxX KUCIOT | BHEAYAUTOPHOE
28. | «Kucmotsr oT A 10 S». NucTpykTaxk no 02.04.
OcoOEHHOCTH XUMUYECKOM T.b., 3amuTa
aAKTUBHOCTHU Pa30aBJICHHON U | POEKTOB,
KOHIICHTPUPOBAHHOM a30THOM | MPE3CHTALMN.
KHCJIOTHI BHEAYJIUTOPHOE
29. | «Kucaorsel ot A 10 S». BricTynenue ¢ 09.04.
Oco0eHHOCTH XUMHYECKOM Pa3IUYHBIMU
aKTUBHOCTHU Pa30aBICHHON U | MPOEKTAMU Tepe]]
KOHLEHTPUPOBAHHOW CEPHOM | YU-CsI HAYaJIbHBIX
KHUCJIOTHI KJIACCOB.
BHEAYJIUTOPHOE
I'naBa 4. Bonnpocskl 001meit xumuu — S 4
30. | I'maponus BemiecTs HNHcTpyKTax no 16.04.
T.b.
BHEAYJIUTOPHOE
31. | I'maponus BemecTs NHcTpyKTax no 23.04.

T.b.




BHEAYJAUTOPHOE

32. | B3auMocCBs3b BEIIECTB HNuctpykTax no 30.04.
Pa3HBIX KJIACCOB T.b.
BHEAYJIUTOPHOE
33. | B3anMocBs3b BEIIEeCTB WucTpykTax no 07.05.
Pa3HbIX KJIACCOB T.b.
BHEAYIUTOPHOE
34. | UtoroBoe 3ansatue «S1 —wmar | BoicTynnenue ¢ 14.05.
XUMUD Pa3IMYHBIMH

IPOEKTaMu Tepet
y4-Col.
BHEAYJIUTOPHOE
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