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MNOACHUTEJBHASA 3AIINCKA

PabGouas nporpamma npeamera «MeToabl XUMUYECKUX UCCIIEIOBAHUNY IS
OCHOBHOM WIKOJIBI COCTABJIIEHA Ha OCHOBE TPEeOOBaHUM K pe3yibTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOIO 00miero oOpa3oBaHUs,
IPEJICTaBICHHBIX B (eiepabHOM I'OCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHIApPTE
OCHOBHOT'0 00I11ero o0Opa3oBaHMsl BTOPOTO MOKOJIEHUS U NMPUMEPHON MPOrpaMMbI
OCHOBHOT0 O0IIIeT0 00pa30BaHMsI IO XUMUH, TPOTPaMMBbI Pa3BUTHUSI YHUBEPCATbHBIX
y4€OHBIX JIEHCTBHIA.

[Iporpamma 1Mo XxuMuu Oa€T NPENCTABICHHUE O IENAX, OOIIeW cTpareruu
oOyueHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, OIpeiessieT 00s13aTeNbHOE IPEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
paszenaM M TeMmaM, pacopelesieHMe 10  KiaccaM, PEKOMEHAYEMYIO
IIOCJIEIOBATEIBHOCTh  M3YYEHUS XHMHHM C YYE€TOM MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBf3€H, JIOTMKM Yy4eOHOro Ipolecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 1O XMMHUHM — YYHUTHIBAIOTCS
BO3MOYKHOCTH y4€0OHOTO IMpeAMeTa B peajlu3aldd TPeOOBaHUM K IJIaHUPYEMBIM
JUYHOCTHBIM, METAlpEeAMETHbIM M NPEIMETHBIM pe3yjbTaTaM OOydYeHHS U B
(GOpMHUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIIbHON  JI€ATEIbHOCTH
00y4aroIIerocs 0 OCBOEHUIO yUeOHOTO COIEP KAHMU.

N3yuyeHne XUMHUM HA YPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OPUEHTUPOBAHO Ha OOIIEKYJIBTYPHYIO MOJTOTOBKY, HEOOXOIUMYIO JJIsI BEIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, Pa3BUTUSI MHTEIUIEKTYyaJIbHbIX CIIOCOOHOCTEH U
UHTEpEeCcOB OOydaroluXcs, Ha MPOAOKEHHE OOYy4YeHHMs Ha YPOBHE CpPEIHETO
o011iero oOpa3oBaHusl.

3HaHMEe XHMHH CIIY>)KUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PEHHUS
oOy4aronierocsi, €ro MpeACcTaBICHUI O MAaTepUaIbHOM E€IMHCTBE MHpPA, BaXKHYIO
pOJIb UTparoT POpMUpPYEMbIE XUMHUEH MPEICTABICHHSI O MPEBPAIICHUAX SHEPTUN U
BEUIECTB B MPHUPOJE, O MyTSAX pEUIeHHUs TI00aJbHBIX MPOOJIEM YCTOWYUBOTO
Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, DJHEPre€TUYECKOW, NPOAOBOJIBCTBEHHOU
po0eM, MpoodIeMbI IKOJIOTMYECKON 0€30MMacHOCTH, MPOOJIEM 31paBOOXPAHEHHS.

N3ydenue xumuu:

CHOCOOCTBYET  peaqu3alliid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
(bopMHUPOBaHUSA KYJIBTYPBI IMYHOCTH 00YUaIOIIUXCS, MX 0011eH U (PyHKIIMOHAIBHOM
I'PaMOTHOCTH;

BHOCUT BKJIJ, B (DOPMUpOBAHUE MBIIUICHHS U TBOPUECKUX CIOCOOHOCTEM
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM y4eOHON  JedaTenbHOCTH,
HKCIEPUMEHTAJIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIHMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
MIPEICTABIICHUA O €TUHCTBE TIPHUPOIBI M YEIOBEKA, SBISICTCS KIFOYEBBIM JTAIllOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyUaIOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B KOJOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHbIC HamMpaBIICHUS B OOYYCHHHM XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJlep KaHUsl TPeIMeTa, KOTOPBIM SBJISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OTNPEICTICHHOTO 3Tara Pa3BUTHUS XUMHUH.

YriyOn€éHHbIH Kypc XMMUKM OCHOBHOTO OOIIIETO 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIONMMHUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHUYECKOW XMMHUHU, OCHOBOIIOJIATalOIIUX MpPEACTaBICHUNA OOIIe XUMUU U
OTJICJIBbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiep>kaHus MPOrpaMMbl MO XMMUU CPOpPMHUpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojepkaHue CKJIAIbIBACTCS U3 CHUCTEMBI
MOHATUH O XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI ITOHATHH 0 XUMUYECKON
peakiuu. O0e ATU CHCTEMbI OPraHU30BaHbI MO MPHUHIUILY MOCIEA0BATEIBLHOIO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPECTABICHUN PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOM TE€OPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akona J[.1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

YYEHHSI O CTPOCHUH aTOMa U XUMHYECKOU CBSI3H;

MPEICTABICHUN 00 SIEKTPOIIUTUYECKOMN JUCCOLUAIINU BEIIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJANHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU IOJOKEHbI AMIIUPUYECKU IOTYyYEHHBIC
daxtel. TeopeTuueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K Jpyromy W 00€CleuMBalOT OOY4YalOIIUMCS BO3MOXKHOCTh OOBSCHATh U
MIPOTHO3UPOBATh CBOWMCTBA, CTPOCHUE M O00JIACTH MPAKTUYECKOTO TPUMEHEHUS
M3y4aeMbIX BEIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO  XHUMHH  IMPOUCXOJHUT  C
WCITOJIb30BAaHUEM 3HAHUI M3 paHee N3yUYCHHBIX YUSOHBIX MPEIMETOB: OKPY KAFOIITUI
Mup, ouosiorusi, pusrka, MaTeMaTuka, reorpadus, TEXHOJIOTHS, UCTOPHUSL.

[TporpamMmMa ocHOBHOrO 001Iero 0Opa3oBaHUA MO XUMHUHU (YrIIyOJNEHHBIN
YpPOBEHb) OpPHUEHTHpPOBAHA HA COXpaHEHHE (PYHIAMEHTaJLHOTO XapakTepa
oOpazoBaHus, cHenuPuku y4yeOHOTrO MpeaMeTa U O0O0ECIeUeHUE YCIEIIHOTO
oOydyeHHsT Ha CleayllleM YpoBHE oOpa3oBaHus. B mporpamme mo Xumuu
peanu3yeTcsl pa3BUBAIONIAS M TMPAKTHYECKas HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mubdepenunanys  oOydeHus,  BKIOYaromias  OpoQUIbHYIO  MOATOTOBKY
OOy4JarommMxcss M TMOCJEAYIoNee CaMOOMpPEEICHINE B BBIOOpPE HaNpPaBICHUS
oOy4deHHs B IpO(UITBHBIX KJIaccax.



YrnyOnéHHoe UW3ydYeHHEe XHMHHM  CIIOCOOCTBYET  peal3allud  3aj]ad
npohecCHOHANBFHOM OPUEHTAIIMU M HAMIPABJICHO Ha MPEAOCTaBICHHE BO3MOXHOCTH
KXIOMY OOydYaromemycsi NpOsSIBUTh CBOM HWHTEJUIEKTyallbHbIE W TBOPYECKHE
CIIOCOOHOCTH IIPU U3YUYEHHUH YUeOHOTO MpeaAMETa, HEOOXOIUMBbIE JIJIS TPOIOJKEHUS
oOpa3oBaHus U JadbHEHIIEH TPyI0BOM ACATEIBHOCTH.

[Iporpamma 1o xumuu (yrayOnEHHBIM YpOBEHb) MNpEJHA3HAYEHA JUIS
UCIIOJIb30BaHUsI B 00Pa30BATENbHBIX OPTaHU3ALUAX, PEATU3YIOIIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayOaéHHOro, NpO(PUIBLHOTO) H3YYEHHS OTACIbHBIX
y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIIETO 00pa30BaHUsI.

OOpazoBaTenbHble (PYHKIIUM XUMHUHU, U3y4aeMON Ha yriyOJICHHOM YpPOBHE,
peanu3yloTcsl B mpolecce GopMUpOBaHUS 3HAHUI OCHOB XMMHMUYECKON HAayKH Kak
00JJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, O0JACTH NMPAKTUYECKON NEATEIbHOCTH
4eJl0oBeKa M OJHOTO0 M3 KOMIIOHEHTOB MHPOBOM KyJbTYpbl. 3ajada y4eOHOro
IpeIMETa COCTOUT B POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUNA — BAXKHEHIIINX
(aKTOB, MOHATUI, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, f3blKa HAyKH, B MNPHUOOIIEHHUH K HAyYHBIM
METOJaM TMO3HAaHUSI TPU H3YUYCHHM BEIIECTB U XUMHYECKUX PEaKIUH,
(dbopMHUpPOBaHUY U PA3BUTUHU MTO3HABATEIILHBIX YMEHUN U CIIOCOOOB JIEATEILHOCTH U
UX TPUMEHEHWHM B Y4YEOHO-IIO3HABATENILHOW M y4eOHO-UCCIIEeI0BATEIHCKON
NeATEIbHOCTH, OCBOCHHMHM NpPaBWJI 0O€30MacHOr0 OOpamieHusl ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HHU.

[enyn u3ydeHus: XUMUU OTPAXKAIOT HAMPABIEHHOCTh OOYUYCHHS HA PA3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U 00IEH KyIbTYPHI.

M3y4yeHnne XMMHUM HAPaBJIEHO Ha JTOCTUIKEHUE CIIETYIOIUX LIEIIeH:

(GbopMHpOBaHHE MHTEIUIEKTyalbHO pPAa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSM KU3HU;

dbopMHpOBaHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpaA, KaK OCHOBBI JJIi MOHMUMAHMS XUMHUUYECKON CTOPOHBI
SBJICHUI OKPY>KAIOIIEro MUPa, OCBOEHUE SI3bIKA HAYKH;

NpUOOIICHUE OO0YydYaroUMXCcsi K CaMOCTOSITEIbHOM TO3HABATEIBHOU W
UCCIIEIOBATENIbCKOM  NIESITEIbHOCTH, K  HAy4YHbIM  METOJlaM  [O3HaHUf,
dbopMupoBaHEe MOTUBAIIUU U PA3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMUU;

dbopmupoBaHue  00mIe  (PYHKIMOHAILHOW W €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM UYHCI€ YMEHUU OOBSICHATH M OLICHUBATHh SIBJICHUS
OKPY’KAIOUIEr0 MHUpPA, WCHOJIb3ysl 3HAHUS U OMbIT, MOJYYEHHBIE MPU H3YyUYECHHUU
XUMUH, IPUMEHSITh UX TIPU PEIICHUH TPOOJIEM B MIOBCETHEBHOM KU3HU U TPYAOBOU
NEeATEIbHOCTH;



pa3BuTHE Yy OOy4arolmuxcs HWHTEpeca K H3YUYCHUI0O XUMHH U cdepam
JESITEIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBalMsi K OCO3HAaHHOMY BBIOODY
COOTBETCTBYIOIIETO PO U HAIIPABICHHOCTH JAJIbHEUIIIETO 00yUCHHS;

OCO3HAHME LIEHHOCTH XMMUYECKHX 3HAHUU B JKU3HU YEIIOBEKA, MOBBIIICHUE
YPOBHSI DKOJIOTHYECKOW KyJIbTYpHl, HENpUATHE ACUCTBUI, MPUHOCAIIMX Bpen
OKPYKaIOWIEN CPeJIe U 3J0POBBIO JIOJIEH;

NpUOOpETEHNE OO0YYAIOIIMMHUCS ONBITA CAMONO3HAHUS, KIIOYEBBIX HAaBBIKOB
(KJIFOYEBBIX KOMIIETCHIINH ), HEOOXOIUMBIX JUIsl Pa3IMYHBIX BUOB ACSTEIHHOCTH.



COAEPXKXAHUE OBYUEHUA

IloBTOPpEeHHE OCHOBHBIX BOIIPOCOB Kypca XuMHH 8 Kiacca.

['eHeTndeckass CBSI3b KJIACCOB HEOPTaHWYECKHX coefauHeHui. OOrmme
dbopmybl, ki1accupuUKaIMs U CBOMCTBA OKCHIOB, OCHOBAHHM, KUCIOT U COJIEH.
OKHCIUTETFHO-BOCCTAHOBUTENIbHBIE peakuuu. PacctaHoBka K03 (GUIMEHTOB B
ypaBHeHusix OBP meTonmom anekTpoHHOro OanaHca. BeimogHeHUe ynpakKHEHUH,
TECTOB, CaMOCTOSTENIbHAsE padoTa IO 3aKperuieHHI0 ymeHuid BblaesITh OBP,
COCTaBJISITh CXEMBI JIEKTPOHHOTO OanaHca, paccTaBiiaTh kKodhdumuents: B OBP.
O06o061menne cBeleHud O XUMHUYECKUX peakiusx. Kmaccudukamums XuMUIECKHX
peaKuMii 1O pa3jIMdYHbIM OCHOBAHMUSIM: COCTaBY M YHUCIY pPEarupyrommx Hu
0o0pa3yIoluXxcsi BEIIECTB, TeEIIOBOMY 3G (dEKTy, HampaBICHUIO, H3MEHEHHUIO
CTENIEHEH OKMCIICHUS DJIEMEHTOB, OOpa3yIolMX pearupylonme BemiecTna, (ase,
WCIIOJIB30BAaHUIO KaTainu3aropa. AJTOPUTMBI PELICHUS 3a]ay: Ha OIpeIeTICHUE
KOJIMYeCTBa BEIIECTBA, MAacChl M O00BbEMa; MAacCOBOM JOJIU DJJIEMEHTa U
PaCTBOPEHHOIO BEIIIECTBA; MACCOBOM M 0OBEMHOM /10U BEIIECTBA B CMECH;, «BBIXO/I
MPOAYKTa XUMUYECKOU PEaKIIUm» U «U30bITOK OJHOTO U3 PEareHTOB)
Teopernueckre 0CHOBbI XUMMH.

3aBUCUMOCTh CKOPOCTH XHMHMUYECKOW PEAKIMH OT HEKOTOPBIX (PaKTOPOB.
Karanuz u xaranmzatopsl. Xumuueckoe paBHoBecue. [Ipunuun Jle-Illarenbe.
CBoiicTBa HOHOB. TemnoBbIE SBJICHUS], COMPOBOKIAIOIINE MTPOLIECCHI PACTBOPEHUSI.
Peaknmn monHoro oOMeHa. XMMHUYECKHE CBOMCTBA KHCIJIOT, OCHOBAHHMH U COJIEH B
CBETE TEOPUU AIECKTPOJIUTHUECKON quccouranuu. ['uaponaus coneil.
JJIeMEeHTbI-HEMETAJJIbI U UX BaKHeH e COeINHCHUS.

Onucanue CBOWCTB M3y4aeMbIX BEIIIECTB Ha OCHOBE HAONIOACHUN 3a UX
MpEBpAICHUSIMU. AHAIN3 CBONCTB HEMETAUIOB MO MOATpyNIaM. XHUMHUYECKHE
cBoicTBa cepbl. [IpuMenenue cepbl. OKMCIUTEIbHO-BOCCTAHOBUTEIILHBIE CBOMCTBA
KHCIIOPOJICOIEPKAIINUX COSTUHEHUN cepbl. XUMUYECKHUE CBOMCTBA pa30aBICHHON U
KOHILICHTPUPOBAHHON CEPHOM KHCIIOTHI.

CnocobObl monyuyeHuss ammuaka. CpoiictBa ammuaka. CBoiicTBa coseit
amMmoHuA. CBoiicTBa a30THOW KUCIOTBHI. OCOOEHHOCTH B3aMMOJIEUCTBUS a30THOM
KHUCJIOTHI ¢ MeTaiuiamMu. CBolicTBa okcuaa gocdopa (V), oprodhochopHoit KUCTOTHI.
KauectBennas peakiust Ha ¢hocdaTsl.

Kucnopoansie coemunenust yriepoga. OKCHUIBI yIJIepoJa, CTPOEHUE,
CBOICTBA, MOJYyYECHUE. YTOJIbHAA KUCIOTa U €€ conu. KauecTBeHHas peakuus Ha
KapOOHAT-UOH M CHJINKAT-HOH.

JJIeMEeHThI-MeTAJJIbI U MX Ba)KHeHIINe COeIUHECHUS.



OO0mue XUMUYECKHE CBOWCTBA METAJUIOB. OJIEKTPOXUMHUYECKUN psil
HaIpspDKeHUs: MeTasuioB. Vcrnonap30BaHue 3JEKTPOXUMHUYECKOTO Psijia HAMPSKEHUS
METAJIJIOB MPH BBIMOJIHEHUH CAMOCTOSITENIbHBIX pa0doT. JKeCTKOCTh BOJIBI M CITOCOOBI
€€ YCTpaHEHHUSI.

Pu3nUecKre U XUMUYECKHE CBOMCTBA allOMUHUA. BaxkHeme coenHeHus
IIOMUHUSA: OKCHUJIBI M TUJIPOKCHUIBL; aM(POTEpHBIN XapaKkTep UX CBOMCTB.

du3znueckue M XHMMHYECKHE CBOWMCTBa xeneza. KpaTkue cBengeHus o
BOKHEUIIIUX COCTUHEHUSX METAUIOB (OKCHUIBI U THUAPOKCH]IBI), UX MOBEIACHUE B
OKHCJIUTENILHO-BOCCTAHOBUTENLHBIX peaknusax. Coenunenus xene3a — Fe?*, Fed*,
KauecTBeHHbIE peakMy Ha MOHBI XKene3a. buonornueckas pojab METAILIOB.
OO01mue cBegeHUs 00 OPraHNYECKHUX COeJMHEHUAX.

N3oMeprs 1 HOMEHKIIATypa IPEAEIIbHBIX YIIIeBOA0poAoB. Dusndeckue u
XUMHUYECKHE CBOMCTBA aJIKAHOB, AJIKEHOB U AJIKUHOB.

XVWMHUYECKHE CBOMCTBAa CIHPTOB: TOPEHUE, THUIPOrajOr€HUPOBAHUE,
neruaparanus. [TonsitTue o MHOroaTOMHBIX ciupTax (rauunepuH). O0mue cBolcTBa
KapOOHOBBIX KUCOT. Peakius stepudukanuu. [Ipocteie u ciioxHbie 3(UpHI

CBoiicTBa XMpPOB U yIieBOAOB. Poiib OETKOB B MPUPOJE U UX XUMUYECKUE
CBOMCTBA: TUAPOJIN3, ICHATYPALIHSL.

Oo6pa3oBare/ibHbIe HHTEHCHUBBDI.

OOpa3oBarenbHblil UHTEHCHB MPEACTABISET COOOM METanpeIMETHBI MOIYIIb,
BKJIFOUAIOMIMHM JIEKIMH, CEMUHAPBI, Mbl U JApyrue (GopMbl U BUABI JESTEIBHOCTH C
BenymMH npenogasaressivi bOY nm. Kanra u Poccuiickont akageMun HaykK.

Jlnst pazBuTHs moTeHIHana ooyyaromuxcsi coeMecTHo ¢ bOY um. U. Kanra
pa3paboTaHbl 00pa30BATENbHBIE MHTEHCUBBI B paMKaxX OCBAMBAEMON OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMBbl IO CIAEAYIOIINM HAapPaBICHUSIM:

1. Hay4dHBIN IPUOPUTET;

COBPEMEHHBIE KOMIIETECHIINH;
IPOEKTHAs JAESTEIBHOCTD;
1U(POBBIC TEXHOJIOTHH;
MpPEeANPUHUMATENBCTBO;

SIS R RN

WHOCTPAHHBIC S3BIKH.
OGpazoBaTenbHbIe UHTEHCHUBBI CIIOCOOCTBYIOT OCBOCHHUIO 00pa3oBaTEILHOMN
MPOTPaMMBI B YaCTH:
- JTUYHOCTHBIX PE3yJbTaTOB, BKIIOUAIOIMINX TIOTOBHOCTh OOYyYaIOIIMUXCS K
CaMOpPAa3BUTHIO, CaMOCTOATEIBHOCTH W  JIMYHOCTHOMY  CaMOOIPEACIICHHUIO;
chOpPMHUPOBAHHOCTD UX MOTHBAIIMH K II€JICHANIPABICHHON Y4eOHO-TT03HABATEIIbHON

ACATCIBHOCTH, Cd)ODMI/IDOBaHHOCTB BHYTpCHHef/'I IIO3UIINHK JIMYHOCTHU KaK ocoboro

OEHHOCTHOI'O OTHOIICHHA K 0666, K OKpYyXaromuyMm JIIOAAM H K KH3HU B LCJIOM;



CIIOCOOHOCTh CTaBHTh Hein W CTPOUTH JKXKHU3HCHHBLIC IINIAHBI C Y4Y€TOM CBOHUX

NOTPEOHOCTEN M MHTEPECOB, a TAKXKE COIMAIbHO 3HAYUMBIX cep AesITeIbHOCTU B
paMKax COLMaIIbHO-HOPMATHUBHOTO MPOCTPAHCTBA;

- METaNpPEAMETHBIX PE3yJbTAaTOB, BKIOYAIOIINX OCBOCHHBIE 00YYArOITUMUCS
MEXIPEAMETHBIE IOHATHS U YHUBEPCAJIbHbIE yUEOHbIE AeMCTBYSI (I03HABATEIIbHBIE,
KOMMYHHMKaTHBHbBIE, PErYJISTUBHBIE), CIIOCOOHOCTh UX MCIIONb30BaTh B Y4E€OHOM,
MO3HABATEJIIbHOM W COLMAIBHON IIPAKTHKE; TOTOBHOCTb K CaMOCTOSITEIbHOMY

IUIAHUPOBAHUIO U OCYIIECTBJICHUIO Y4YEOHOM JEATEIbHOCTH M OpraHu3aluu
y4eOHOIr0 COTpYAHHYECTBA C IM€JAaroraMd M CBEPCTHUKAMH, K YYacTHIO B
NOCTPOEHUU HHJMBHIYyaIbHOW 00pa3oBaTEIbHOM TpPACKTOPWUHU; OBJIAJICHUE
HaBBIKaMH pa0bOTHI ¢ HHPOPMAIIHEH.
IloBTOpEeHMe U 00001IIeHHE 3HAHN.



TJTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI 110 XVMUA
HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUs JOCTHUralOTCsl B XOJie OOyYEeHHMs] XUMUU B €IMHCTBE Yy4eOHOU H
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAAUIUOHHBIMUA POCCUNCKUMU COLIMOKYJIBTYPHBIMUA U JTYXOBHO-HPAaBCTBEHHBIMU
HEHHOCTSIMU, TPUHATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT TIpolleccaM CaMOMO3HAHUsSl, CaMOPA3BUTHUA U COLMATU3ALMH
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAllMd U
pacIlMpeHue OIbITa AESATEIbHOCTA Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOUIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAay4YHOMY U UCTOPUYECKOMY HACJIE/IUI0, TOHUMaHUE 3HAUEHUSI XUMUUYECKON HayKH
Y TEXHOJIOTHH B KU3HU COBPEMEHHOTO 00IeCTBa, B Pa3BUTHUU SKOHOMUKH Poccun
U CBOETO PETUOHA;

2) rpa:KaaHCKOro0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAJIbHBIX HOpPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHO00pa3HON COBMECTHOM JIeITEIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHUIO U B3aUMOTIOMOIIM B IpoIlecce y4eOHOU U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCTh OIIEHMBATh CBOE MOBEJICHHUE W TOCTYNKUA CBOUX TOBApUIICH C
MO3UIIMU HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYMKOB;

3) popMUpPOBAHUSA IEHHOCTH HAYYHOT O MO3HAHUSA:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE W XUMHUYECKOW PEaKIuH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOJIUMBIC IS
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHHE [ICHHOCTH HAYYHOTO MO3HAHMUS IJI PA3BUTHUSI KaXKJJOTO YEIOBEKA U
MIPOU3BOMTEIILHBIX CHJI OOIIECTBAa B IIEJIOM, POJIM W MECTa HayKu «XHMHS» B
CHUCTEME Hay4YHBIX TNPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOJIBI,
B3aUMOCBS3SIX YEJIOBEKA C MIPUPOJIHON U TEXHOJOTHUYECKOU CPENOH;

Mo3HABaTelIbHAsI MOTHBAllUA W MHTEpPEC K OOY4YEHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpPA30BaHHIO, K HCCIEI0BATEIhCKON



JESITEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIlpaBJICHHUS U YPOBHA JajlbHEHIIEro
oOy4JeHHS;

4) BOCIMTAHUS KYJIbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTU MKWU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKA Ha 3JI0pPOBBIM 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YHOTPEOICHHS aIKOT 0, HAPKOTUKOB, KypEeHUs),
HEOOXOJMMOCTH  COOJIIOJIEHUST TpaBuiI OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKMMU BEIIECTBAMH B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpoBaHUE IIEHHOCTHOTO OTHOIICHHUS K TPYIOBOH JEATEIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATEIBCKOM IEATEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOW B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K MpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM 4YHCIIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXKHOCTH CaMOpEaIu3alluu B 3TOU
cdepe;

6) ’K0JI0TN4eCKOr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIICHHS K MIPUPOJE KaK UICTOYHUKY KU3HU HA
3emiie, OCHOBE €€ CYLIECTBOBAHUS;

NOBBIUICHUE YPOBHS SKOJOTMYECKOM KyJbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXHBIX IOCIEACTBUU A
OKpYXaIOLIEH Cpe/ibl; 0CO3HAHUE II100aTBHOT0 XapaKTePa IKOJIOTHYECKUX TPOOIeEM
U IIyTel UX peLeHus; CHOCOOHOCTh MPUMEHSATD 3HAHUSI, TOJTy4YaeMble IPU U3yUYEHUU
XUMUH, JUIsl PELICHHs 3aad, CBA3AHHBIX C OKpYXKalolled Cpefoi; aKTHBHOE
HENPUATHE JEUCTBUN, TPUHOCSIIUX BPEd OKPYXKAIOUIEH CpPeae; OCO3HAHUE CBOECU
pOJIM Kak TpaKAaHUHA W TMOTPEOUTENsE B YCIOBHUSIX B3aMMOCBSI3U MPUPOIHOM,
TEXHOJIOTUYECKOW M COUMAIBHOW CpEel; TOTOBHOCTh K YYaCTHIO B NMPAKTUYECKOU
NEATEIbHOCTH 3KOJOTMYECKON HAIIPABIEHHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJabTaThl 00y4YaloOIMMUXCs, OCBOMBIIMX MPOrpaMMy IO
XUMHUHU OCHOBHOI'O 00I1I€T0 00pa30BaHusl, BKIIIOYAIOT:

YCBOEHHUE MEXIUCITUIIIMHAPHBIX (MEXKIPEIMETHBIX) TMOHITUH, OTPAXKAIOIITUX
MaTepUaibHOE €JAMHCTBO MHpAa U TMPOLECC MO3HaHUS (BEIIECTBO, CBOMCTBO,
DHEpPTUs, SBICHUE, HAYYHBIM (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOIIOICHUE, U3MEPEHHE, UCCIICIOBAaHUE, DKCIIEPUMEHT U IPYTHUEC);

OBJIaJICHUE YHUBEPCAIbHBIMU YYEOHBIMU JEUCTBUSIMU (ITO3HABATEIbHBIMH,
KOMMYHUKATUBHBIMH,  PETYJISTUBHBIMU), BOXHBIMA ISl TOBBIIICHUS
(G ()EKTUBHOCTH OCBOCHHS COJEpkKaHUS ydyeOHOTO mpeamera, (popMupoBaHUs



KOMIIETEHIIMA, @  TaKKe  IPOEKTHO-HCCIENOBATENbCKON  JEATEIBbHOCTH
oOyuJaromuxcs B Kypce XUMUH;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHHOM M COITUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHﬂ

Ba3oBble Jjornyeckue a1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMbl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TOHITHHA (BBIACIATh UX CYIICCTBEHHBIE
MIPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C JIPYTUMHU MOHSATHUSIMH); aHAJU3UPOBATh,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBaHUA IS KJIacCUUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMHUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MIPUYUHHO-CJICICTBEHHBIC CBSI3H MEX Ty 00bEKTaMU N3YUCHUS; CTPOUTH JIOTHICCKUE
paccyxaeHus (MHIyKTUBHbBIC, JEAYKTHBHBIC, TI0 aHAJIOTHH ); PeIaratb KPUTEPUN
1 BBISBIISITH OOIIHE 3aKOHOMEPHOCTH M MPOTUBOPEYMS B U3y4aeMbIX Mpolieccax 1
SIBJICHUSX; MPOBOJUTH BBIBOABI M 3aKJIIOUCHHS; YMEHHS MPHUMEHSATH B IPOIECCE
MO3HAHUS MOHATHS (MPEIMETHBIE U METANPEAMETHBIE ), CHMBOJIMUECKHUE (3HAKOBBIC)
MOJIEJIH, UCTIOJIb3yEeMbIe B XUMHUH, TTPEOOPA30BLIBATH MOCIIBHBIC TTPEICTABICHUS —
XUMHUYECKUH 3HaK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIIUK — MPU PEIICHUH YU4eOHBIX 3aJ1a4; ¢ YIETOM ITHUX MOJICIIbHBIX
MPEACTABICHUM  XapaKTepH30BaTh M3ydYaeMble XHMMHYECKHE BEIIECTBA U
XUMUYECKUEC PEAKITUN.

ba3oBble wucciaegoBareJibCkHe AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BeILeCTB M sIBJICHUI1):

YMEHHSI TIPUMEHATh METOJbl HAyYHOTO ITO3HAHHWS BEIIECTB W SBICHHM Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B Yy4eOHOW TO3HABATEIBLHON U
MIPOCKTHO-UCCIIEA0BATEIHCKOM IEATeTLHOCTH;

YMEHUS WCTOJIL30BaTh TOCTABJICHHBIE BOIPOCH B KAauyeCTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEIIbHO CTaBUTh BOIIPOCHI; aHATU3UPOBATh (DAKTHI, BHISBIISATH
u GopMyIHpOBaTh MPOOJIEMY, ONPENEIATh 1IeJb W 3aJadd, COOTBETCTBYIOIIHC
pEIICHHIO MTPOOJIEMBI; TIPEJIaraTh OMMUCATEIBHYIO HITH OOBSICHUTEIIBHYIO THIIOTE3Y
U OCYHIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJHWTH H3MEPCHHSI HEOOXOIMMBIX
1apaMeTpoOB, BBIYUCICHUS, MOJCIUPOBAaHUE, HAOIIOJCHUS M AKCIICPUMCHTBI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIHHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynrpoBaTh 000OIIEHUS W BBIBOJABI MO PE3yJIbTaTaM IMPOBEIACHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIIaHHOMN paboTe;

Pabora ¢ undpopmaunmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHMKAX WH(MOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpIKAHWSA, CIPABOYHBIE TOCOOUS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIUIO U KPUTUIECKU OLIEHUBATH €€
JIOCTOBEPHOCTh U  HEMPOTHBOPEYHUBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJIs pEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pa3inuyHble METOIbl W (OPMYJIHMPOBATH 3alpOCHl MPU TOUCKE U O0TOOpe
uHpOpMaLK, HEOOXOAUMOM MAJisi BBINOJIHEHUS Y4eOHBIX 3aJay; HCHOJIb30BATh
UHPOPMAIIMOHHO KOMMYHHMKATHBHBIC TEXHOJOTHH M PAa3JIMYHbIE MOHCKOBBIC
CHUCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpEICTaBICHHUS
uHpopMmanuu (cxembl, rpaduku, auarpaMMbl, TaOJHIBI, PUCYHKH U JIpyrue
¢dopMBl); YMEHHSI HCIOJB30BaTh HAyYHBINH S3bIK B KAaueCTBE CpPEACTBAa PabOTHI €
XUMUYECKON HH(OpMaIuel; MpUMEHATh MeXNpeAMeTHble (pusnueckue u
MaTeMaTHYeCKHUEe) 3HAKU U CHUMBOJIBI, (popMyIbl, a0OpeBHATypbl, HOMEHKIIATYPY,
UCMONb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HarJISJHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIbHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPECTABIATh TMOJYUYEHHBIC PE3YJIbTaThl MO3HABATEIBLHOM JIESITEIHLHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTax; IMyOJIWYHO BBICTYNATh C Ipe3CHTaIuen
pEe3yIbTAaTOB BBIMIOJIHEHUS XWMHUYECKOTO JKCIIEPUMEHTa (HMCCIIE0BATEIbCKOM
71a00paTOPHON MJIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJ€ Juaiora u
(MJIM) TUCKYCCUU 3a1aBaTh BOMPOCHI O 00CYK/1aeMOW TeM€e M BBICKA3bIBaTh UJIEH,
dbopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBITIOJHEHUS MPEISI0KEHHON
3a/1ay.

2) ymeHus y4eOHOTO COTPYAHHYECTBA (TPyIIOBas KOMMYHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTH: IUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM pabOThl, OMPEACNISITH CBOIO POJIb, paACHpEeleisaTh 3aJaud MEXIY
YJ€HaMU TPYIIbI; BBIMOJHATE CBOIO 4YacTh paOOThl, KOOPAUHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSMU JAPYIMX WICHOB KOMaHbl, ONPENACTSATh KPUTEPUU TIO
OIICHKE Ka4yeCTBa BBIMIOJHEHHON pabOThI; pellaTh BO3HUKAIOIIME MPOOJIEeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3WIIMM, y4acTBOBAaTh B
o0CyXJeHnl, OOMEHE MHEHMSIMHU, «MO3TOBOM IITYypMe» U Jpyrux (opmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PETYJIATUBHBIMUA I[GI‘/JICTBI/UIMI/I
BKJIIIOYACT PA3BUTHC CaMOOpraHu3alun, CaMOKOHTPOJIA, CAMOKOPPCKIHH, B TOM
YHUCJIC:



YMEHHs peliath yuyeOHble M MCCIENIOBATENbCKUE 33Jaud: CaMOCTOSITENBHO
BBIOMPATh CHOCOO pelIeHHs y4eOHOU 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMIIIMA C YY4ETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOW WU
UCCIIEIOBATENbCKOM 3a1a4; HA OCHOBE MOJYYEHHBIX PE3yJIbTaTOB (JOPMYIUPOBATH
00OOIIECHUs] W BBIBOJBI, IMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOLIECCOB;
aHAIM3UPOBAaTh pE3yJbTaThl: COOTHOCHUTH CBOU JCHCTBUS C IUIAHHUPYEMBIMH
pe3ysibTaTaMH, OCYIIECTBIISAITh CaMOKOHTPOJIb JIEATEIbHOCTH; KOPPEKTUPOBATh
CBOIO JIEATEIBHOCTh HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pE3yNbTaTBl OCBOSHHUS MPOTPAMMBI TI0 XHMHHA OCHOBHOTO
oO1iero oOpa3oBaHUsl Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEe COJepkKaTeabHOE
AJIpO C IPEIMETHBIMU pe3ybTaTaMu 0a30BOI0 YPOBHS, COTJIACOBAaHbBI MEXKIY CO0O0i,
YTO IMO3BOJISIET PEATM30BBIBATh YIIIYOJIIEHHOE U3YYEHUE KaK B paMKaxX OTICIbHBIX
KJIAaCCOB, TaK M B paMKaxX peaju3alui WHAUBUAYAJIbHBIX 00pa3oBaTEIbHBIX
TPAeKTOPUIA, B TOM UYHUCJI€ UCTOJIB3Yysl CETEBOE B3aUMOJIeCTBUE opranu3anuu. [lo
3aBEpPIICHUN pealu3alyyd MpOrpaMMbl YIIIYyOJIEHHOrO YpOBHS OOydwaromuecs
CMOTYT JIeTajbHEE OCBOUTH MaTepHall, OBJIAJIETh PACIIUPEHHBIM KPYTOM MOHSATUHN U
METOJIOB, PEIIaTh 33/1a4u 00JIee BEICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHbIe pe3yabTaThl BKJIIOYAIOT: OCBOCHHE OOYUYaIOMIMMKCS HAayYHBIX
3HaHUM, yMEHUN U crIOCOOOB IEUCTBUM, CrIeM(PUUECKUX JIJIs1 TPEAMETHON 00acTh
«X¥UMHM»; OCHOBBI HAYYHOTO MBINIJICHUS; BHIBI JCSITCIBHOCTH IO TOJYYEHHUIO
HOBOTO 3HAaHWS, €ro WHTEPNpeTaldy, NpeoOpa3OoBaHUI0 U TPUMEHEHHUIO B
pa3sNUYHBIX YYEOHBIX U peaJbHBIX JKU3HEHHBIX YCJIOBHSX; O0O0ECIeUYnBaIOT
BO3MOYKHOCTh YCIIEITHOTO OOY4YEHUs Ha CIIEIYIOIIEM YPOBHE 00pa30BaHUs.

K xonmny oOyuenus ¢ 9 knacce y obOyuwaromierocs OyayT c(hOpMHUPOBAHBI
CJIeAYIONINE TPEAMETHBIE PEe3yJIbTaThl U3YUEHUS XUMUM Ha YIITYOJIEHHBIM YPOBHE:

PacCKphIBAaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHITHI: XUMUYECKUN DJIEMEHT,
aToOM, MOJIEKYyJla, HOH, KaTHOH, aHWOH, OJJEKTPOOTPHUIATEIILHOCTh, CTEICHb
OKHUCJICHHS, XUMHUYECKasl peaKIus, TEIIoBor 3(PGheKT peakiuu, MOJb, MOJISIPHBIH
00BbEM, pacTBOp;

AJIEKTPOJUTHI, HEAJIEKTPOHTHI, dJEKTPOJUTUUECKAS] TUCCOIHAITUS, PEAKITHH
WOHHOTO OOMEHa, THUIPOJU3 COJIeH, oOpaTUMble W HEOOpaTHUMbIC pPEaKIIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIC PEAKIINHM, OKHUCIUTENb, BOCCTAHOBUTEID,
OKUCJIEHME W BOCCTAaHOBJICHHME, OJJIEKTPOJU3, aioTponusi, amMpOTEpPHOCTb,
XUMUYECKas CBs3b (KOBaJICHTHAs, MOHHAs, METaJUTMYECKas), MEKMOJICKYIIpHBIC
B3aMMOJICHCTBUSL (BOJOpPOAHAsl CBA3b, CWibl BaH-nep-Baanbca), KOMILJIEKCHBIE
COCIMHEHUS, KPUCTALTNYECKUE PEIIeTKH (MPUMHUTHBHAS KyOudeckas, 00bEMHO-



LEHTPUPOBAHHAS KyOHnueckas, IPaHELICHTPUPOBAHHAS KyOHnueckas,
reKcaroHaljibHasi IUIOTHOYMAaKOBaHHAs), KOPPO3Usl METAILJIOB, CIUIABBI, CKOPOCTH
XUMHUYECKOUN peakiuu, KaTalinu3, XUMAYECKOEe PAaBHOBECHUE, DJIEMEHThl XUMUYECKON
TEPMOJMHAMUKHN KaK OJHOM U3 TEOPETUYECKUX OCHOB Xxumud; [1/1K;

WJUTEOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUI U IPUMEHSATH
9T MIOHATHUSI IPU ONUCAHUU BEILIECTB U UX MPEBPAILICHHUII;

WCITOJI30BATh XUMHYECKYIO CHMBOJIMKY JIJISl COCTABJICHHS (JOPMYJT BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

ONPENENATh BAJEHTHOCTh U CTENEHb OKHUCICHUS XMMUYECKUX 3JIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTAaBa, MPUHAJJIEKHOCTD BEIIECTB K ONPEICICHHOMY
KJIACCy COCIMWHEHMU 1O (opmysiaM, BUIBI XHUMHYECKOW CBS3U (KOBaJCHTHOM,
MOHHOM, METAJJTMYECKOW) B HEOPraHMYECKUX COCIUHEHMSIX, 3apsj]] HOHA IO
XUMHUYECKON (opmysie, XapakTep Cpelibl B BOJHBIX PACTBOpPAX HEOPTaHUYECKHUX
COEIMHEHUM, TUIT KPUCTAJNIMYECKOMN PEIIETKH KOHKPETHOTO BEILIECTBA;

packpeiBath cmbichn [lepuommueckoro 3akona J[. WM. MenneneeBa wu
JIEMOHCTPUPOBATH €70 TOHUMAHUE:

OMUCHIBATh U XapaKTepu30BaTh Ta0IMuHyI0 hopMy Ilepuoandeckoit cucTemsl
XUMUYECKUX 3JIEMEHTOB: Pa3IMuaTh MOHATUS «A-rpynna» U «b-rpymnma», «Mmanibie
NEPHUOJIBI» U «OO0NBIINE IEPUOIBIY;

OOBSICHSITH CBSI3b TOJIOKEHMS dJieMeHTa B Ilepuonuueckoil cucreme c
pacripe/ieJIeHUEM JJICKTPOHOB IO SHEPreTUYECKUM YPOBHSAM, MOAYPOBHSM U
OpOUTAIISIM aTOMOB TIEPBBIX YETHIPEX MEPUOJIOB;

BBIICJISITh OOINHME 3aKOHOMEPHOCTH B M3MEHEHHUM CBOWCTB AJIEMEHTOB U UX
COEIMHEHUMN (KUCITOTHO-OCHOBHBIX U OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHUJOB) B MpeJeax MaJlblX MEPUOJI0B U TJIABHBIX MOATPYMI C
Y4E€TOM CTPOCHHS UX aTOMOB,;

pacKpbIBaTh CMBICI TEOPUU AJIEKTPOJUTHUECKON TUCCOLMAIINY, 3aKkoHa ['ecca
M €ro CIEACTBUM, 3aKOHA JCHUCTBYIOLIMX MacC, 3aKOHOMEPHOCTEN W3MEHEHUS
CKOPOCTH XMMHUYECKOW pEakiuu, HampaBleHUs CMEIICHUS XUMHUYECKOTO
PaBHOBECHS B 3aBUCUMOCTH OT Pa3INYHBIX (DAKTOPOB;

KJIaCCU(UIIMPOBATh XHUMHYECKHUE JJIEMEHThI, HEOPraHWYeCKHE BEIIECTBa,
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIUH BEIECTB, MO
TeraoBoMy 3(deKTy, Mo arperaTHOMYy COCTOSHHUIO PEareHTOB, M0 W3MEHEHUIO
CTEMICHEW OKMUCIICHUS XUMHYECKHUX DJIEMEHTOB, MO OOpPAaTUMOCTH, IO YYacCTHIO
KaTajan3aropa);

XapaKTepu30BaTh (OMHUCHIBaTH) OOIIHME XUMHUYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHUH, MOATBEPXkAasi 3TO OMUCAHHE
MpUMepaMH MOJIEKYJISIPHBIX U HOHHBIX YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKHUX
peaxKLuii;



COCTaBJISITh YPABHEHUS: ANEKTPOIUTUUECKON TUCCOLMAIIMU KUCIIOT, IIeouei
U COJICH; MMOJIHBIE U COKpAIIICHHBIC YPaBHEHUS peaKluii HOHHOTO OOMEHa; peakini,
MOJITBEPXKJAIONINX CYIECTBOBAaHME TEHETHUYECKOM CBSI3M MEXKAY BEIIeCTBAMU
Pa3IMYHBIX KIIACCOB,;

pacKpbIBaTh  CYIIHOCTb  IPOIECCOB THUIPOJIM3a COJIEH  IOCPEICTBOM
COCTaBJICHHsI KPATKHUX MOHHBIX U MOJIEKYJSIPHBIX YPaBHEHUN PEAKIIHM, CYIIHOCTb
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIM  TMOCPEACTBOM  COCTaBICHUS
AJIEKTPOHHOTO OaiaHca 3TUX PeaKIUi;

MPEICKa3bIBATh XapaKTEP CPEbl B BOJHBIX PACTBOPAX COJICH;

XapaKTepu30BaTh (OMHUCHIBATH) GU3UUECKUE U XUMUYECKHUE CBOMCTBA MPOCTHIX
BeIECTB (KHUCIOPOJ, 030H, rpaduT, anMmas, KpeMHui, 6op, azot, docdop, cepa,
XJIOp, HATPUM, KaJIuii, MAarHUM, KaJdbLUKA, A TIOMUHUH, )KeJIe30, Meb, IMHK, CEpeOpo)
U 00pa30BaHHBIX UMM CIIOKHBIX BEIIECTB, B TOM YHCJI€ MX BOJHBIX PACTBOPOB
(aMMuax, XJIOpOBOAOPO, cepoBoaopo, okcuabl yriiepoaa (11, 1V), kpemuus (1V),
azota (I, I, I, IV, V) u docdopa (lll, V), cepsr (IV, VI), cepuucras, cepnas,
a3oTHas, docdopHas, yroapHas, KpEeMHHUEBAs KUCIOTHI, OKCHUIBI M THIPOKCHIIBI
mMeTaiioB |A—l1A-rpymm, amomuawust, meau (1), munaka, sxenesa (11 u 11));

HOSICHATh COCTaB, OTAEJbHBIE CIIOCOOBI IMOJIyYEHHS U CBOMCTBA CIIOKHBIX
BEUIECTB (KUCIOPOACOAEpKAIINE KHUCIOTHI XJIOpa, a30TUCTas, OOpHas, yKCyCHas
KHCJIOTBI U MX coiik, ranorenuibl kpemuus (1V) u gpocdopa (11l u V), okcun u
ruapokcu xpoma (111), mepmanranar xanus;

OIMMKCHIBATH POJIb BAKHEHIITNX M3y4aeMbIX BEIIECTB B MPUPOIHBIX MPOIECcCcax,
BIIUSIHUE HA KUBBIE OPTaHU3Mbl, IPUMEHEHHUE B PA3JIMYHBIX OTPACISX IKOHOMHUKH,
WCITIOJIb30BAHUE JJI CO3/IaHUS COBPEMEHHBIX MAaTEPHAIOB U TEXHOJIOTHU;

MPOBOANTH PEAKIMHU, TMOATBEPKIAIONINE KAYECTBEHHBIN COCTaB Pa3IMYHbIX
BEIIECTB, PACIO3HABATH OIBITHBIM IyTEM COJAEP)KAIMECs B BOAHBIX PacTBOpax
WOHBL: XJIOpUA-, OpoMuUI-, UoAuA-, cyibdar-, docdar-, kapboHar-, CHIMKAT-,
cynbdut-, cynbpua-, HUTpaT- U HUTPUT-HUOHBI, TUIPOKCUI-HUOHBI, KATHOHBI
aMMOHUSI, MarHusl, Kajabllys, aTlOMUHUS, Kere3za (2+) u xenesa (3+), meau (2+),
IIUHKA,

OOBSCHATH M MPOTHO3UPOBATH CBOMCTBA BAKHEHIIMX M3y4aeMbIX BEIIECTB B
3aBHCHUMOCTH OT UX COCTaBa U CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BOBMOXXHOCTh MPOTEKAHUS XUMHUUYECKHUX MPEBPAIICHUI B Pa3TUIHBIX
YCIOBUSIX HA OCHOBE PACCMOTPEHHBIX DJEMEHTOB XHUMHYECKOW KUHETUKH U
TEPMOIMHAMHUKH;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (QopMyJie COEAMHEHHUS, MAaCCOBYIO
JIOJII0 BEIIECTBA B pAcTBOpPE, MOJIBHYIO JIONI0 XHUMHUYECKOIO »JJEMEHTa B
COCIMHEHUH, MOJISIPHYIO KOHIIEHTPAIIMIO BEIIECTBA B pPAcTBOPE, HAXOIUTh



MPOCTEUIITYI0 (DOPMYJITy BEIIECTBA MO0 MACCOBBIM I MOJILHBIM JIOJISIM 3JIEMEHTOB,
MPOBOJAUTH PACUEThI M0 YPABHEHUSIM XUMHUYECKUX PEAKIUN C yUeTOM HEIOCTaTKa
OJIHOTO M3 PEAreHTOB, MPAKTUYECKOrO0 BBIXOAA MPOAYKTA, 3HAUCHUS TEIJIOBOTO
s dexTa peakiuu, onpeaessiTh COCTaB CMECEH;

cOOJII01aTh MpaBuiia 6€30MacHoN paboThI B TA0OPATOPUH MPHU UCTIOIB30BAHUU
XUMHUYECKOH MTOCY/TBI 1 000PYyI0BaHMSI, a TAK)KE MPaBHUJIa OOPAIEHUS C BEIECTBAMU
B COOTBETCTBUM C HWHCTPYKIMSIMU BBITIOJTHEHUS Ja0OpPAaTOPHBIX OMBITOB U
MPAKTUYECKUX pabOT MO MOJYyYEHUIO U COOMpPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMuakKa M yrieKHCIIOro Tra3a) U peuieHUI0 SKCIIEpUMEHTAIbHBIX 3a7a4 10 TeMaM
Kypca, TMpEICTaBIsATh pe3yibTaThl dKCIEepUMEHTa B  (OpMe  BBIBOJIOB,
JTIOKA3aTeNIbCTB, TPAPUKOB, TAOJIUIT U BBISBIISATH SMIIUPUICCKHAE 3aKOHOMEPHOCTH;

MPUMEHSITh OCHOBHBIE OIEpAlMM MBICIUTEIbHOU JEATEeNbHOCTU (aHAU3 U
CUHTE3, CpaBHEHHE, O0O00O0IIeHHE, CHUCTEeMaTH3allii0, BBISIBICHHE MPUYUHHO-
CJICJICTBEHHBIX CBSI3€H) MPU U3yUYCHUH CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUH,
BJIaJIETh €CTECTBEHHO-HAYYHBIMU METOJIaMH TO3HaHUs (HAOI0JeHrEe, U3MEpPEHNUE,
MOJICTUPOBAHUE, SKCIEPUMEHT (peaibHbIN U MBICIICHHBIN);

NPUMEHAThL  MpaBuia  Oe3omacHOTO  oOpamieHuss C  BEIIeCTBaMH,
UCITI0JIb3yEMbIMH B ITOBCETHEBHOM KU3HHU, PABUJIA TOBEICHUS B IEJISIX COEPEKEHUS
3I0POBbsl U OKpY’KaloIllel TMPUPOIHON Cpenbl, MOHUMAaTh Bpeid (OMacHOCTH)
BO3JICHCTBUSI Ha >KUBBIE OPraHU3Mbl OMNPENCICHHBIX BEIIECTB, MOSICHATH Ha
npuMepax CrocoObl YMEHBIIICHUSI U MPEJOTBPAIEHUS UX BPEIHOTO BO3JEHUCTBUS,
3HAYEHHUE KUPOB, OCIKOB, YIIIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa;

WCIIOJIb30BaTh TOJIYYCHHBIC MpeACTaBieHus o cepax mpodeccruoHaaIbHOMI
JEATEIIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTUSIMU, KAK OCHOBY
J1s po(h)eCCUOHAIbHOM OpHUEHTAIlMM W JIJISi OCO3HAHHOTO BbIOOpAa XHUMHHM Kak
npoUIBLHOTO TPeAMETA MPU TTPOI0HKEHUN 00YyUYEeHUSI HAa YPOBHE CPEITHETO OOIIETO
oOpa3oBaHus;

Y4aCTBOBAaTh BO BHEYPOUHOUM MPOEKTHO-UCCIEAOBATEIBCKON NESITEIBbHOCTH
XUMHUYECKON M XUMHKO-IKOJIOTUYECKOW HAmNpaBIECHHOCTH, MNPUOOPECTH OMBIT
MPOBEICHUS YUeOHBIX UCCIEAOBAaHUN B YCIOBUSIX 00pa30BaTEIbHBIX OpraHu3aIu,
a TaK)Ke OpraHu3anuil (IIEHTPOB) OMOTHUTEILHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
KoJsnvecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Ne ni/m Konrposbnsie  IIpaxkrnyeckue
NPOrpaMMblI Bcero o0pasoBare/ibHbIC
padoThI padoThI pecypenr
Paspen 1. IloBTOpeHHe OCHOBHBIX BOIPOCOB Kypca XuMuu 8 KJiacca
I'eneTnyeckas CBs3b KJIACCOB
11 HEOpraHuyecKux coequHeHui. O6mue 1 0 0
' dopmybl, kaccudukanus U cBoiicTa
OKCHJI0B, OCHOBAHUH, KUCIIOT U COJIEH.
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
12 peakuuu. PaccranoBka ko3¢ pu1IMEeHTOB B 1 0 0
' ypaBHeHHAX OBP MeTo10M 271€KTpOHHOTO
GanaHca.
O00011eHNEe CBEAEHNN 0 XUMHUYECKAX
1.3 peakuusx. Kiaccupukanus XuMuaeckux 1 0 0
peakuuii o pa3’IMuHbIM OCHOBAHUSIM.
14 ANTOpPUTMBI pelIeHus 3a/1a4 1 0 0
Hroro no pazneny 4
Pa3nea 2. Teopernueckne 0CHOBbI XMMHMH
CkopocTe XMMU4ECKOH peakiuu. OakTopsl,
2.1 BIIUSIIOLINE Ha CKOPOCTh XUMUYECKUX 1 0 1
peaKuui.
99 Teopus 3MeKTPOTUTHUECKON TUCCOIMALINH. 4 0 4

I'maponus coneit




Hroro no pazneny

5

Pa3znen 3. DieMeHTBI-HEMETAJJILI U UX BajKHeH e COeTUHEeHU I

OO01m1ast XxapaKTEepUCTHKA 3JIE€MEHTOB-

3.1 1 0
HEMETAIIJIOB
3. XHUMHYECKHE CBOMCTBA HEMETAIIOB U UX 3 g
' COeIMHEHU
Wroro mo paszneny 9
Pasznea 4. Di1eMeHTBI-MeTAJILI H UX BajKHEHIIIHE COeINHEHHS
4.1 CtpoeHue MeTallIoB 1 1
4.9 XapaKTepHble XUMHUYECKUE CBOMCTBA 5 s
' METaJIJIOB
Uroro mo pazneny 6
Pa3nea S. O0mue cBeieHusi 00 OPraHUYeCKUX COeIMHECHUSAX
51 YrineBo10poisl 3 3
5.9 Kucnoponacoaepsxaiiue opraHndeckue 3 3
' BEIllECTBA
Wroro mo paszneny 6
Paznen 6. [loBTopenue u 00001eHne 3HAHU
6.1 Pemenne 3amau 3 0
Hroro mo pazneny 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 33 25




IHOYPOYHOE IIVTAHUPOBAHUME

coJien

KounyecTBO yacoB DJIeKTPOHHbIE
Nen/m  Tema ypoka Kontposabnbie IIpakTHueckune Aata i ppoBnie
Bcero u3yyeHusi o0OpasoBaTe/bHbIE
padoThI padoThbI pecypenr
1 CocraBieHue cXeM reHeTUYECKOH CBSI3U 1 0 0
METAJUIOB U HEMETAJLIIOB
OKuCINUTEIbHO-BOCCTAHOBUTEIIbHBIE
2 1 0 0
peakuuu
3 Knaccudukanms XuMu4eckux peakuii o 1 0 0
Pa3IMYHBIM OCHOBAHUSM
4 Pemenne pacueTHbIX 33124 1 0 0
[Tpaktuyeckas pabora Nel Brnusiaue
5 pa3InYHbIX (PAKTOPOB HA CKOPOCTh 1 0 1
XUMHUYECKHUX PeaKIuii
6 [IpakTuueckas pabora Ne2 CoiicTBa 1 0 1
MOHOB. Peakiiuu HoHHOTO OOMEHa
[IpakTuueckas pabora Ne3 CpoiicTBa
7 KHCJIOT 1 OCHOBAHHUM C TOYKH 3PEHUS 1 0 1
O
8 [IpaxkTuueckast padora Ne4 CpoiicTBa 1 0 1
IIEKTPOJINTOB
9 [IpaxkTuueckas padora Ne 5 I'mnponus 1 0 1



10

[IpakTuyeckas padora Ne 6
PacTBOpUMOCTH HEMETAIIOB B BOJIC.
DJIeKTPONPOBOTHOCTH HEMETAIIIOB

11

12

13

[IpakTuueckas padora Ne 7 ColicTBa
CEpBI U €€ COEAMHEHUI

[Tpaktruueckas padora Ne 8 [Toarpymra
KHUCIIOpOJia

[TpakTuueckas paborta Ne 9 [Tonyuenue
aMMUaKa U OIBITHl C HUM

14

15

16

[IpakTuueckast padora Ne 10 CpoiicTBa
a30THOM KHUCJIOTHI U HUTPATOB

[TpakTuueckas padota Ne 11 ITomyuenue
okcuga ¢hochopa v ONBITH C HUM
[IpakTuueckas padbora Ne 12 [Tomyuenue
okcuaa yraepoaa (IV) u onbITel ¢ HUM

17

18

[IpakTuueckas padora Ne 13
Pacnio3naBanue kapOOHATOB M CHJIMKATOB

Pemienne PaCYCTHBIX 3a1a4

19

[IpakTuueckas padbora Ne 14
PaccmoTtpenne 00pa3iioB METaIOB U UX
HIPUPOJHBIX COSTUHEHUH

20

21

[TpaxkTrueckas padorta Ne 15 CoiicTBa
METaJIOB

[IpakTuueckas padora Ne 16 Ycrpanenue
KECTKOCTH BOABI

22

[TpakTrueckas padota Ne 17 CoiicTBa
QIIOMUHUS U €r0 COeIMHEHUN




[IpakTuyeckas padora Ne 18 CpoiicTBa

23 . 1 1
COeTMHEHUII JKere3a
[IpakTuueckas padora Ne 19 Pemenue

24 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 1
«MeTtamibny
[TpakTuueckas padota Ne 20

25 HzroroBieHune Moeneil MOJIeKy 1 1
YIJIEBOI0POAOB

26 [TpakTuueckas pabora Ne 21 CpoiicTBa 1 1
STUJICHA

97 [IpakTuueckast padora Ne 22 CpoiicTBa 1 1
ATaHOJIA U TJIUIEpUHA

08 [TpakTuueckas pabota Ne 23 ColicTBa 1 1
YKCYCHOM KHCITOTBI

29 [Tpaktuyeckas padora Ne 24 TTonyuenue 1 1
3¢upa yKCyCHOMH KHCIOTHI
[IpakTuueckas pabora Ne 25

30 KauecTBeHHBIE peakIIni Ha OpTaHUIECKHe 1 1
COCIIMHEHUS

31 Pemenue 3a1a4y n3yuyeHHBIX TUIIOB 1 0

32 [ToBTOpeHUe u 06001IeHNE 3HAHU T 1 0

33 [ToBTOpeHME 1 0000IIEHNE 3HAHMIA 1 0

OBUIEE KOJIMYECTBO YACOB I10 33 ,5

I[TPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
1. TIporpammsl o xumuu s 8-11 kimaccoB oOmieoOpazoBarenbHbIX yupexaenuii /Ilo pen.
H.E. Ky3nenoBoii. — M.: Benrana-I'pad, 2013.
2. Xumus: Y4eOHUK JJIs ydanuxcs 8 Kiracca 001meo0pa3oBaTeIbHbIX YUPSKICHHH /
Kysnenosa H.E., TutoBa .M. u np. — M.: Berrana —I'pad, 2013
3. Xumwus: Y4eOHHK i1 yqamuxcs 9 kiacca o01eo0pa3oBaTelbHbIX YIPEKISHUH /
Kysuenosa H.E., Turosa I.M. u np. — M.: Bearana —['pad, 2014
4. Kysuenosa H.E., Jleekun A.H. 3agaunuk no xumuu. 8 k1. — M.: Bearana-I'pag, 2013
5. Kysnenosa H.E., Jlekun A.H. 3anaunuk no xumun. 9 xi1. — M.: Bearana-I'pag, 2014.
6. Tapa H.H., 3yeBa M.B. B xumudeckoii 1abopatopuu. 8 k1. Pabouas Terpaap. — M.:
Benrana-I"pad, 2013.
7. Tapa H.H., 3yeBa M.B. B xumnueckoii 1abopatopuu. 9 xi1. Pabouas terpaap. — M.:
Benrana-I"pad, 2013.
8. Kasepuna A.A., UsanoBa P.I'. u np. Xumus. [Inanupyemsie pesynbratel. Cuctema 3a1anuii
8-9 xiaccer. — M.: IIpocsemnienue, 2013.
9. Jurasnosa JI.E. KomrutekcHast TeTpanb 1 KOHTpoutst 3HaHuid. — M.: Panok, 2013.
10. Terpanp ans mpakTHIecKux pador. 8 kimacc — M.: JIpoda, 2013.
11. Terpans ans nmpakTHUecKux padot. 9 kimacc — M.: [Ipoda, 2014.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubmunorexa LIOK https://m.edsoo.ru/

https://myschool.edu.ru/






