MYHHMIUNIAJbHOE 0I0/ZKeTHOE 00111e00pa3oBaTe/IbHOE yUpeKIAeHue
ropoackoro okpyra ToabdarT
«Ixosa umenn akanemuka Cepres IlaBiosuya Koposésay»

PACCMOTPEHA MNPUHSATA YTBEPXKJIEHA
Ha sacemanun MO yuurenel  permenuem npukazoM  aupekropa MBY
CCTCCTBCHHOHAY4YHbIX IIPCAMCTOB, [Teqaroruueckoro CoBeTa «Ixona umenu C.I1. Koponéra»
usmaeckoit KymeTyphl, OB, Ne 67 or 30.05.2023r.
TEXHOJIOTUH, My3blku 1 130 IIpotokox Ne 8/3 ot
Tporokon Ne 5 ot 26.05.2023r. 29.05.2023r.

DN: C=RU, O="MBY ""lUkona
umenn C.I. Koponésa™", CN="
Moponsko TaTtbssiHa HukonaesHa,
anpekTop",
E=school_Korolyova@edu.tgl.ru
MecTononoxeHue:
00b16f16160f56b6e7

[ara: 2024-02-13 11:20:55

PABOYAS ITPOT'PAMMA
npeaMera

Xumud. 11 kiaace

(yka3atb y4eOHBIIl IpeIMET, Kypc; HOMEp KJlacca)

YpoBens 00pazoBanus: cpeHee od1iee oopazoBaHue
VYpoBeHb MPOTpaMMBI: yTiyOIeHHBIN
Cpoxku peanuzanuu: 1 roa

Cocrasutenu: CabnykoBa TaThsiHa AHATONBEBHA, YIUTEIIb XUMHUH

(®UO pazpadorunka paboueil mporpaMMbl ¢ YKa3aHUEM JOIKHOCTH)

TonearTu, 2023r.



ILnanupyembie pe3yabTathl 0ocBoeHus odyyaromumuca OOII COO

OO0uue mos10KeHus

[Tnaaupyemsie pe3yabTaTsl OOIT COO IIkonbl 0OecrednBaroT CBsi3b MEXKIy TpeboBanusmu CtaHmapra,
o0pa3oBaTeNIbHONW  JIGATENIFHOCTBIO M CHUCTEMOW OLEHKH pe3ynpratoB ocBoeHuss OOIl;  sBustorcs
CoJiepKaTeIbHON M KpUTEpHAILHONW OCHOBOM IS pa3paboTku pabouux MporpamMM y4eOHBIX IPEAMETOB (68 mom
yucie npoepamm yenyoneHHo2o u3yyeHus) U yaeOHO-METOIUYECKO nTepaTyphl, pabounx MporpaMmm KypcoB
BHEYPOUHOM JAESITEIBbHOCTH, KypCOB IO BbIOOpY, MPOTrpaMMbl Pa3BUTHS YHUBEPCAJIbHBIX Y4EOHBIX ACHCTBUIA
(manee - YVY]I), mporpaMMbl BOCITUTAHUSI U COIMAIM3AIIAN, @ TAKKE CUCTEMbI OIIEHKH PE3YyJIbTaTOB OCBOCHUS
obyuatornumucs OOIT COO B cooTBeTcTBUM ¢ TpeOoBaHusMU CTaHmapTa.

[Mnanupyembie pesynbtaThl ocBoeHus: OOII COO Ikoisbl MpEeACTaBISIIOT COO0OM CHUCTEMY BEAYIIHUX
LEJEBBIX YCTAHOBOK M OXHUJAEMbIX pE3yJbTaTOB OCBOEHHUS BCEX KOMIIOHEHTOB, COCTAaBJISIOLINX
coaepxatenbHyto ocHoBy OOIT COO.

B cootBerctBumn ¢ TpebdoBanusimu ®@I'OC COO cucrema NMiaaHUPYEMbIX pe3ylbTaTOB — JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX — YCTAHABJIMBAET U OMMCHIBAET KJIACCHl y4eOHO- NMO3HABATENbHBIX U YUYEOHO-
MPaKTUYECKUX 3a/a4, KOTOpbIE OCBAaUBaIOT oOydaromuecss B Xoie oOyueHus, oco00 BbIAENSAS CPEOU HUX Te,
KOTOpbIE€ BBIHOCATCS HA MTOTOBYIO OLIEHKY, B TOM 4HCI€ TOCYAapCTBEHHYI0 WTOTOBYIO aTTECTaIHIO
BBIITYCKHUKOB. YCIEIIHOE BHINOJHEHUE ITHX 33a4 TpeOyeT oT 0Oydarouuxcs OBJIaleHUs] CUCTEMOUN y4eOHbBIX
NecTBUM (YHHUBEpPCAIBHBIX U CHEUMPHUUECKHUX JUIS KaXJO0ro y4eOHOro TmpeaMmeTa: peryisaTUBHBIX,
KOMMYHHMKATHBHBIX, [I03HABATEIbHBIX) C YUEOHBIM MaTEPUATIOM.

B cootBerctBumn ¢ peanuzyemoir ®I'OC COO pnesatenbHOCTHON mMapaaurMoil oOpa3oBaHHs cHCTEMa
IUTAaHUPYEMBIX PE3Yy/lIbTaTOB CTPOUTCS HAa OCHOBE YPOBHEBOI'O IOAXOJA: BBIACIECHUS OXKHAAEMOTO YpPOBHS
aKTyaJIbHOTO Pa3BUTHS OOJBIIMHCTBA OOyUarouuxcs U OrbKanineil mepcneKTUBbI UX pa3BUTHs. Takol moaxon
MO3BOJISIET ONpPENENITh JAUHAMUYECKYI0 KapTUHY pPa3BUTUS OOydaroluXcs, MOOIIPATh MPOABIKEHUE
oOyyJaromuxcs, BBICTPAaUBATh MHIUBHUIYaIbHbIC TPACKTOPHH OOyUEHHUS.

CTpyKTypa u coaepkaHue NJIAHUPYEMbIX pPe3yJbTaTOB

CrannmapT ycTaHaBIMBaeT TpeOOBaHUS K pe3yiabTraraMm ocBoeHHUs oOydaromumucs OOIT

COO:

® JIMYHOCTHBIM, BKJIIOYAIOIIUM TOTOBHOCTh M CHOCOOHOCTh OOYYalOUIMXCS K CAMOPa3BUTHUIO U
JUYHOCTHOMY CaMOOIIPEENICHHI0, CPOPMUPOBAHHOCTh MX MOTHBALMM K OOYYEHHUIO U ILeJIeHApaBJIEHHON
[I03HABATENbHON JESATEIbHOCTH, CHCTEMBbl 3HAYUMBIX COLMAIBHBIX M MEKIMYHOCTHBIX OTHOILLEHHH,
LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, OTPa’KAIOIIMX JMYHOCTHBIE M TIPaXJAHCKHE IO3ULUU B JEATEIbHOCTH,
COLIMANIbHBIE KOMIIETEHILIMH, IPABOCO3HAHUE, CHOCOOHOCTh CTaBUTh LEIU M CTPOUTH JKU3HCHHBIE IUIAHBI,
CIOCOOHOCTh K OCO3HAHUIO POCCUHCKOM HAEHTUYHOCTH B MOJIUKYJIBTYPHOM COLIUYME;

® MeTalpeJIMETHbIM, BKIIIOYAIOIIUM OCBOCHHbIE OOYYAIOIIMMHUCSH MEXKIIpeIMETHbIE MOHATHS U YVY/]|
(perynsiTUBHBIE, IIO03HABATEIbHbIE, KOMMYHUKAaTHUBHBIE), CHOCOOHOCTh MX UCIOJIb30BaHUS B Yy4eOHOM,
[I03HABATEIbHON M COLMAIBbHOM NPAKTUKE, CAMOCTOSATENIHOCTh IJIAHUPOBAHUSA U OCYILECTBIICHUS y4eOHOM
NEATeNbHOCTH M OpraHM3aluu y4eOHOro COTpyJHHMYECTBA C IeJaroraMM M CBEPCTHHKAMH, MOCTPOCHHE
MH/MBUyaJIbHOM 00pa30BaTeIbHOM TPAEKTOPHUHY;

® IpeAMETHBIM, BKIIIOYAIOIIUM OCBOEHHbIE OOy4alOIIMMUCS B XOJ€ M3Yy4eHHs yueOHOTo Ipeamera
yMEHUS, cleluduueckue JUis JAaHHOW MpeaMeTHOM 0O0NacTH, BUABI JIEATEIBbHOCTH IO IMOJYYEHHIO HOBOTO
3HaHUS B paMKax y4eOHOro MmpeaMeTa, ero mpeoopa3oBaHUIO U MPUMEHEHHUIO B YUEOHBIX, y4eOHO-IIPOEKTHBIX
U COIMAJIbHO-TIPOEKTHBIX CUTYalUsIX, (OPMHUPOBAaHNE HAYYHOTO TUIA MBILIUICHHS, HAYYHBIX MPEACTaBICHUN O
KIIFOUEBBIX TEOPHSX, TUIIAX M BUIaX OTHOLIEHUH, BIaJIcHUE HAyYHO! TEPMHUHOJIOTUEN, KIIFOYEBBIMU NOHITUAMH,
METO/IaMHU U IIPUEMaMH.

[InanupyeMble pe3ynbTaTbl ONMPAIOTCS Ha BEIYLIUE LEJIEBbIE YCTAaHOBKH, OTPAKAMOIINE OCHOBHOM,
CYIIHOCTHBIH BKJIQJ K201 H3ydyaeMoi MporpaMMbl B pa3BUTHE JIMYHOCTH O0YJarOIIUXCsl, X CIIOCOOHOCTEH.

B cTpykType nnaHupyeMbIX pe3yabTaTOB BBIAEISAETCS CIEAYIOIINE TPYIIIbL:

1. JluunoctHele pe3ynabTatl ocBoeHus OOIl COO mnpeacraBieHbl B COOTBETCTBUU C TPYMIOH
JUYHOCTHBIX PE3YJIbTATOB M PACKPBHIBAIOT U JIETAIU3UPYIOT OCHOBHBIE HAINPABICHHOCTH 3THX PE3YJbTaTOB.
OneHka IOCTWIKEHHUS 3TOM TpyIIbl MJIAHUPYEMBIX PE3ylIbTaTOB BEAECTCA B XOJE NPOLEAYP, MOMYCKAIOIIUX
MPEOCTaBICHUE U UCTIOJIb30BaHUE UCKITIOUUTENILHO HENepCOHU(UIIMPOBAHHON HHPOPMALIUH.

2. Meranpeamernsie pe3ynbraTsl ocBoeHust OOIT COO npencTaBieHbl B COOTBETCTBUU C MOATPYIIIAMHU
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VYV ]I, pacKpbIBarOT U JETAIN3UPYIOT OCHOBHBIE HAIIPABJIIEHHOCTH METANPEAMETHBIX PE3YJIbTAaTOB.
3. Ilpeamernsie pesyabTarhl ocBoeHuss OOII COO mnpencraBieHbl B COOTBETCTBUU C TpYyIIIaMu
pe3yabTaTOB YU€OHBIX IPEIMETOB, PACKPHIBAIOT U ICTATUZUPYIOT HX.

Ilnanupyembie TMYHOCTHBIE pe3ybTaThl ocBoeHust OOII COO

JInuHOCTHBIE pe3yJbTaThl B cdepe OTHOILIEHHH 00ydalommMxc K cefe, K CBOeMY 3/10pPOBbI0, K
NMO3HAHMIO celsi:

—OpHEHTAIMS 00YJarONIUXCsl Ha JOCTHXKEHHUE JIMYHOTO CUACThSI, PEAM3AIUI0 TIO3UTUBHBIX KU3HEHHBIX
MEePCIEKTUB, MHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K JINYHOCTHOMY CaMOOTIPEICIICHUIO,
CIIOCOOHOCTh CTaBUTh IIETTU M CTPOUTH )KHU3HCHHBIC TUTAHEI;

—TOTOBHOCTh M CIOCOOHOCTh OOCCIICYUTHh ce0C M CBOWM OJIM3KUM JIOCTOWHYIO KH3Hb B TIpoIlecce
CaMOCTOSTENBHOM, TBOPUYECKON U OTBETCTBEHHOM JIEATEIBHOCTH;

—TOTOBHOCTh W CIHOCOOHOCTh OOYyYaIOMIMXCA K OTCTAMBAaHUIO JIMYHOTO JIOCTOMHCTBA, COOCTBEHHOTO
MHEHHSI, TOTOBHOCTh U CIIOCOOHOCTH BBIPA0ATHIBAaTh COOCTBEHHYIO MO3HUIIMIO 110 OTHOIIEHUIO K OOIIECTBEHHO-
MOJMTHYECKUM COOBITHSIM MPOILIOTO M HACTOSIIIETO Ha OCHOBE OCO3HAHUSI M OCMBICIICHUS UCTOPUH, JYXOBHBIX
LIEHHOCTEN U JOCTHKEHUW HAIllEH CTPaHBbI;

—TOTOBHOCTh M CHOCOOHOCTH OOYYAIOIIMXCS K CAMOPA3BUTHIO M CAMOBOCIUTAHUIO B COOTBETCTBUU C
0011eYeIOBEUECKUMHU TIEHHOCTSIMA W HWJealaMu TPaXIAaHCKOTO OOIIecTBa, MOTPEOHOCTh B  (PU3UUECKOM
CaMOCOBEPIIICHCTBOBAHUH, 3aHATUSX CIIOPTUBHO-03/IOPOBUTEILHOMN JEATEIHHOCTHIO;

—TpUHATHE W pealn3alus I[EHHOCTeW 370poBOTO M Oe3omacHOro oOpasza KU3HH, OepexHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIIEHUE K COOCTBEHHOMY (PU3NYECKOMY U TICUXOJIOTHUECKOMY 37]0POBBIO;

—HEMPUATHE BPETHBIX TPUBBIYEK: KypEHUs, YITOTPEOIEHUS aIKOTOJIs, HAPKOTHUKOB.

JInyHocTHBIE pe3yabTarel B c(epe oTHomeHui oOyyarommxcas k Poceum kak k Pogune
(OTeuecTBY):

—poccuiickas HIEHTUYHOCTb, CIOCOOHOCTh K OCO3HAHUIO POCCUMCKON MIEHTUYHOCTU B MOJUKYIBTYPHOM
COILIMyM€, YYBCTBO NMPUYACTHOCTH K UCTOPHUKO-KYJIBTYPHOU OOIIHOCTH POCCHIICKOro Hapoja u cyapbe Poccun,
MaTPUOTU3M, TOTOBHOCTH K CiIy’keHUt0 OTe4ecTBY, €ro 3aluTe;

—YBa)X€HHE K CBOEMY HApOJy, YyBCTBO OTBETCTBEHHOCTH Tepe PoanHoOM, TOpoCcTH 3a CBOM Kpaii, CBOIO
Ponuny, mpomoe M HacTosiiee MHOTOHAIMOHAJIbHOrO Hapojaa Poccuu, yBakeHHE K TOCYIapCTBEHHBIM
cuMBoJiaM (repO, ¢uiar, THMH);

—(hopMUpOBaHNE YBAXKEHUSI K PYCCKOMY SI3bIKY KaK rocylapcTBeHHOMY s3bIKy Poccuiickoit @enepanum,
SIBJIIOIIEMYCS OCHOBOM POCCUIMCKON MACHTUYHOCTH U TJIABHBIM (DAKTOPOM HAIIMOHATBHOTO CAMOOTIPEACTICHUS;

—BOCIHHMTAHUE YBAXEHHS K KYJIbType, SI3bIKaM, TPaJULUAM U OObIYasiM HapoJOB, MPOXUBAIOIIUX B
Poccuiickoit ®enepanuu.

JInyHOCTHBIE pe3yJbTaThl B cdepe OTHOMIEHMH O00y4amIIMXCS K 3aKOHY, TOCYAapcTBY M K
rPa>KAaHCKOMY 00IEeCTBY:

—TpaXAaHCTBEHHOCTb, TpaXKJaHCKas IO3UIMS AaKTUBHOTO M OTBETCTBEHHOI'O WYJIEHa POCCHUMCKOIO
oOIIeCTBa, OCO3HAIOLIETO CBOM KOHCTUTYIIMOHHBIE IIpaBa W OOS3aHHOCTH, YBQXKAIOIIETO0 3aKOH U
MPaBOMOPSIOK, OCO3HAHHO TMPUHUMAOIIETO TPAJAWIMOHHBIE HAlMOHAJIBHBIE M  OOIICYECITIOBEUCCKHE
T'YMaHUCTHYECKHUE U IEMOKPAaTUYECKHE [IEHHOCTH, TOTOBOTO K Y4acTHIO B O0IIECTBEHHOM KU3HU;

—TpU3HAHHE HEOTUYX AAEMOCTH OCHOBHBIX MIPaB U CBOOOJ YeIOBeKa, KOTOPbIE IPUHAIEKAT KaXKAOMY OT
POKJIEHUS, TOTOBHOCTh K OCYIIECTBIIEHHIO COOCTBEHHBIX MpaB M CB0OOOJ 0e3 HapylleHHs MpaB U CBOOOA
JIPYTUX UL, TOTOBHOCTh OTCTAaWBaTh COOCTBEHHbIE MpaBa W CBOOOJBI UEJIOBEKa M TpaKIAaHMHA COTJIACHO
OOlIeNPU3HAHHBIM TMPUHIUIIAM U HOpMaM MEXIYHapOIHOTO MpaBa M B COOTBETCTBUH ¢ KoHcTuUTyImei
Poccuiickoit deneparuu, mpaBoBas U MOJIUTAYECKAs TPAMOTHOCTb;

—MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY VYPOBHIO pa3BUTHS HAyKu W OOIIECTBEHHOU
MIPaKTUKH, OCHOBAHHOE Ha JUAJIore KyJIbTyp, a TAKXKe Pa3iINuHbIX (POpM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHHE
CBOETO MECTA B MOJIMKYJIbTYPHOM MUDE;

—HHTEPUOPHU3ALHS LIEHHOCTEN JEMOKPATHUM U COLUAIBHOW COJIUMIAPHOCTH, TOTOBHOCTH K JOTOBOPHOMY
PETYJIMPOBAHUIO OTHOLIEHUH B TPYIIIE WIK COLMUAIBHONW OpraHu3aluu;

—TOTOBHOCTh OOYYAIOIIUXCSI K KOHCTPYKTUBHOMY YYacTHIO B MPUHSATHUHU PEIICHUH, 3aTParuBarOIIUX UX
MpaBa U UHTEPECH, B TOM YHCIE B Pa3iMyHBIX (popMax OOIIECTBEHHON CaMOOpraHU3aIluu, CAaMOYTPABJICHHUS,
0OII[ECTBEHHO 3HAYMMOM JESATEIHHOCTH;



—TIpUBEPKEHHOCTh HJESIM HHTEpHAIIMOHANM3Ma, JpPYKObI, PpaBEHCTBA, B3aWMOIIOMOIIM HAapOJIOB;
BOCIIMTAHUC YBAXKHUTCIBHOI'O OTHOLICHHA K HAIMOHAJIbHOMY NOCTOUMHCTBY JIIOI[efI, X 9yBCTBaM, pCIMIrHO3HbIM
yOeXKICHUSM;

—TOTOBHOCTh OOYYaIOIIUXCS TPOTUBOCTOATH HJICOJIOTUM SKCTPEMHU3Ma, HaIMOHAIN3Ma, KceHohoouu;
KOppynuuu; JMCKpUMHUHAIIUU 110 COOUAJIbHBIM, PCIIMTUO3HBIM, PACOBBIM, HAIJTUOHAJIbHBIM IIPpHU3HAKaM U APYTUM
HEraTUuBHBIM COIIHUAJIBHBIM SIBJICHUSAM.

JInyHOCTHBIE Pe3yJbTAaThI B c(pepe OTHOIIEHUI 00YUAIOMIMXCSI C OKPY KA IIUMU JIKOIbMU:

—HpaBCTBCHHOE CO3HAHWE U TIOBEJICHUE HA OCHOBE YCBOCHUS OOIICUETIOBEYSCKUX IEHHOCTEH,
TOJIepaHTHOFO CO3HAHHUA U ITOBCIACHUS B HOJ'II/IKy.]II)TypHOM MI/IpC, TOTOBHOCTHU U CHOCO6HOCTI/I BECTHU OUAJIOT C
I[pyrI/IMI/I JJFOAbMH, OOCTHUTAaTh B HEM B3aHMMOIIOHMMAaHHA, HAXOIAUThb 06HII/I€ el n COTPYI[HI/I‘-IaTI) 1 UX
JOCTHIXCHU A,

—TPUHATAEC TYMAHHCTUYCCKUX IIEHHOCTEW, OCO3HAHHOE, YBAXHUTEIbHOC W  JOOpOXKeIaTeIbHOe
OTHOIICHHE K IPYroMy YeJIOBEKY, €r0 MHCHHUIO, MUPOBO33PEHUIO;

—CHOCO6HOCTB K COHepe)KI/IBaHI/II-O nu (pOpMI/IpOBaHI/IC IIOBUTUBHOI'O OTHOLICHUA K JIIOAAM, B TOM YHCIIEC K
JmiamMm ¢C Ol"paHI/ILICHHBIMI/I BO3MOXHOCTSIMHA 3I[OpOBI)$[ U HWHBaJIUIAaAM, 6epe>KHoe, OTBCTCTBCHHOEC H
KOMIICTCHTHOC OTHOILICHUEC K (1)H3I/II~IGCKOMY nu HCI/IXOJ'IOFI/ILIGCKOMy SI[OPOBI)IO I[pyFI/IX Jnoz[eﬁ, yMeHI/IC OKa3bIBaThb
MIEPBYIO TIOMOIIIb;

—(hopMUpOBaHUE BHIPAKCHHOW B TOBEJICHUU HPABCTBEHHOW TMO3WIIMH, B TOM YHCJIE CIOCOOHOCTH K
CO3HATEIILHOMY BBIOOpPY J100pa, HPABCTBEHHOTO CO3HAHWS W TIOBEJICHUS HAa OCHOBE YCBOCHUS
O6Hle'-IeJ'IOBe‘—IeCKI/IX HeHHOCTeI\/II 158 HpaBCTBeHHBIX quCTB (‘IGCTI/I, JoJira, CHpaBe}IHI/IBOCTI/I, MI/IHOCCPJII/IH 158
TPYKEITI00us);

—paSBI/ITI/Ie KOMHGTGHHI/Iﬁ COpr,Z[HI/I‘-IeCTBa Cco CBepCTHI/IKaMI/I, ACTbMU MJIQAIICTO B03paCTa, B3pOCJ'H)IMI/I
B 00pa3oBaTeNIbHON, OOIIECTBEHHO IOJIE3HOM, Y4eOHO- HCCIIEeOBATEIbCKON, MPOSKTHOW W JPYrHUX BHIAX
JIEATEITLHOCTH.

JIMYHOCTHBIE pe3y/bTAaThl B c(epe OTHOLMIEHHH OOYYAKINMXCA K OKPY/KAKIIEMY MHPY, KHUBOWH
npupoae, XyJ10:KeCTBeHHOH KYJIbType:

—MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO DPa3BUTUSl HayKd, 3HAYMMOCTU HAyKH,
FOTOBHOCTh K HAay4YHO-TEXHHYECKOMY TBOPYECTBY, BIaJeHHE JOCTOBEpHON HHGMOpManuend O MeperoBbIX
JOCTHKEHHUSX U OTKPBITUSAX MHPOBOM U OTEUECTBEHHOM HAYKH, 3aMHTEPECOBAHHOCTb B HAYYHBIX 3HAHUAX 00
yCTpOMCTBE MUpa U 00IIEeCTBa;

—TOTOBHOCTh M CIOCOOHOCTH K 00Opa3oBaHHIO, B TOM YHCIIE CaMO0Opa30BaHUIO, Ha MPOTSHKEHUU BCeil
KU3HU; CO3HATENIbHOE OTHOLIEHHE K HENpephIBHOMY OOpa30BaHMIO KaK  yCJIOBHIO  YCHEIIHOU
npodeccruoHabHOM 1 00IIeCTBEHHOM IS TEIbHOCTH;

—3KOJIOTUYECKas KyJIbTypa, OepekHOe OTHOLICHHS K POJHON 3emiie, MPUPOIHbIM OoratctBam Poccuu u
MHpa; MOHUMaHUE BIMSHUS COIMAIBHO-?KOHOMUYECKHX MPOLIECCOB Ha COCTOSIHUE MPHUPOIHON M COLMATbHOMN
Cpelbl, OTBETCTBEHHOCTh 32 COCTOSHHUE MPUPOJHBIX pECypCcOB; YMEHHS M HaBBIKM Pa3yMHOTO
MIPUPOIOIOIIF30BAaHNUS, HETEPIHUMOE OTHOIIEHUE K JEHCTBUSAM, MPUHOCSIIUM BpEIl IKOJIOTUHU; MPUOOpETeHHE
OTIBITA DKOJIOTO-HAMIPABICHHON IS TEIBHOCTH;

—ICTCTUYCCKOC OTHOLICHUA K MUDPY, TOTOBHOCTD K 9CTECTUYCCKOMY O6y€Tp0ﬁCTBy coOCTBEHHOIO OBITA.

JInyHOCTHBIE pe3y/bTaThl B cepe OTHOMIEHUIT 00yUAIOIIUXCH K CeMbe U POAUTENISIM, B TOM YHCJIe
NOAIOTOBKA K CeMEMHOM KU3HHU:

—OTBETCTBEHHOE OTHOIIEHUE K CO3JAaHHUI0 CEMbUM HAa OCHOBE OCO3HAHHOIO NPUHATHS LIEHHOCTEHN
CEMEMHOM KU3HHU;

—TI0JI0KUTEIIbHBIN O6p33 CCMbH, POAUTCIILCTBA (OTI_IOBCTBa u MaTepI/IHCTBa), HHTCpUOpU3alius
TpaAUIIUOHHBIX CEMEMHBIX [IEHHOCTEM.

JInYHOCTHBIE pe3y/bTaThl B c(hepe OTHOLICHHUSI 00y4alOUINXCS K TPyAY, B cdepe cONMATbHO-
IKOHOMMYECKUX OTHOIICHHUIi:

—yBa)K€HUE KO BceM (hopmMaM COOCTBEHHOCTH, TOTOBHOCTH K 3allIUTe CBOEU COOCTBEHHOCTH,

—OCO3HaHHBIN BBIOOp Oymyriei mpodeccuu Kak MyTh U CIOCOO pealn3anuy COOCTBEHHBIX KU3HEHHBIX
JIAHOB;

—TOTOBHOCTB OOYYAIOMIMXCS K TPYAOBOM MPO(HecCHOHATBLHOM NesITeIbHOCTH KaK K BO3MOKHOCTH y4acTus
B PEIICHUH JINYHBIX, OOIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHATLHBIX TIPOOIIEM;
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—TOTPEOHOCTh TPYAUTHCSA, YBOXEHHE K TPYyAy U JIOAAM TpyJda, TPYHOBBIM JIOCTHKEHUSM,
T00pPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOIICHHE K PAa3HBIM BHJIaM TPYAOBOH JEATEIHLHOCTH;

—TOTOBHOCTH K CaMOOGCHy)KI/IBaHI/HO, BKJIFO4Yas 06yquHe U BBITIOJTHECHUE JOMAIIHUX 065133HHO0T€I>1.

JInyHoCTHBIE pe3yabTaThl B  cepe (PU3NUECKOro, MNCHXOJOTHYECKOT0, COIHAILHOTO U
aKaJgeMn4ecKoro 0J1aronoy4ust 00y4arumxcs:

—(pu3uUecKoe, 3MOLUOHATHHO-TICUX0JIOTHYECKOe, COLMANbHOE OJaromnosydne oO0ydaromuxcs B JKU3HU
[IkoJ1b1, ONIYIIEHUE IETHMH OE30MTACHOCTH U TICUXOJOTUYECKOro KoMpopTa, UHPOpMaITMOHHOM 0€301TaCHOCTH.

Ilnanupyemblie MeTanpeaMeTHbIe pe3yabTaThl ocBoenust OOII COO

Metanpeamernsle pe3ynbraThl ocBoeHus OOIl COO npexacraBieHbl TpeMs IpyliaMu
YV I.

PeryasituBHbie YY /| BbIyCKHUK HAYyYHMTCS:

—CaMOCTOSITEJIBHO ONPEIENATh LENH, 3a/1aBaTh IAPAMETPbI U KPUTEPHH, 110 KOTOPBIM MOXKHO OIIPENEIUTD,
YTO LIeJIb JOCTUTHYTA;

—OIIEHUBATh BO3MOJKHBIE MOCIEACTBUS TOCTHKEHHS MTOCTaBICHHOM L€ B JAESITEIbHOCTH, COOCTBEHHOM
KU3HU U )KU3HU OKPYKAIOIIKX JIFOJIeH, OCHOBBIBASICh HA COOOPaXEHUSIX ITUKU U MOPAJIH;

—CTaBUTh U GOPMYIHPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON AESITEIbHOCTU U KU3HEHHBIX
CUTYaLMSIX;

—OIIGHMBATh PECYpPChl, B TOM YHCIIE€ BpeMs U JIpyrHMe HemaTepualbHble PeCcypchl, HEOOXOAUMBIE s
JOCTH>KEHHS IOCTABJIICHHOW LIETIH;

—BbBIOMpaTh MyTh TOCTHXKEHUS IIeNM, IJIAHUPOBATh PEUICHHE MOCTABJIECHHBIX 337a4, ONTUMHU3UPYS
MaTepuaibHbIe U HEMAaTePHUAIIbHBIE 3aTPaThI;

—OpraHu30BbIBATh AIPPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JUISl TOCTUKEHUS MTOCTABJIEHHON LeNH;

—COIIOCTABJISATH MOJIyYEHHBIA PE3YIbTAT ACSATEIBHOCTH C IOCTABICHHON 3apaHee LENblO.

ITo3naBareabnbie YY/I

—BBIMyCKHUK HAyUUTCS:

—HCKaTh U HAXOAUTHb 00OOIICHHBIE CTIOCOOBI PEIICHUS 3a/1a4, B TOM YMCIIE, OCYILECTBISATh Pa3BEPHYTHIN
WH(POPMAITMOHHBIN TIOUCK M CTABUTh HA €r0 OCHOBE HOBBIC (YUCOHBIC U MTO3HABATEIIbHBIC) 3a/1a4H;

—KpPUTHYECKU OIICHMBAThb W HUHTEPIPETUPOBaTh MH(GOPMALMIO C pPa3HBIX MO3ULMHN, pacrno3HaBaTh U
(bukcHpoBaTh MPOTUBOPEUNS B MH(HOPMALIMOHHBIX UCTOYHUKAX;

—HCMOJB30BaTh Pa3IMYHbIE MOJEIbHO-CXEMAaTUYECKUE CPEICTBA ISl IMPEACTaBICHHS CYIECTBEHHBIX
CBsI3€H M OTHOIICHUH, a TAK)KE MIPOTUBOPEUHIL, BEISIBJICHHBIX B UH(POPMALIMOHHBIX HCTOYHUKAX;

—HaXOJUTh W TPUBOJUTH KPUTHUECKHE apryMEHThl B OTHOIICHMU JAEHCTBUU M CYXIEHHUH Ipyroro;

CIIOKOWHO H Pa3yMHO OTHOCHUTBCA K KPUTHYUCCKUM 3aMCUYaHHsAM B OTHOLICHUH COOCTBEHHOTO CYXKICHUA,
paccMaTpuBaTh UX KaK peCypcC COOCTBEHHOTIO Pa3BUTHUA,

—BBIXOJUTh 32 PAMKHU Y4E€OHOIO NpeaMeTa M OCYLIECTBIATH leJIEHANPaBICHHbIH MOUCK BO3MOKHOCTEH
IUI IIUPOKOTO MEPEHOCca CPEICTB U CIIOCOO0B JeHCTBUS;

—BBICTPAaUBaTh UHAUBUAYAJIbHYIO 00pa30BaTeNbHYI0 TPAEKTOPUIO, YUUTHIBAs OTPAaHUUYCHUS CO CTOPOHBI
JPYTUX yYaCTHUKOB U PECYPCHBIE OTPaHUUYECHUS;

—MEHATh U YAEP)KUBATh Pa3HBIC NIO3ULUU B [I03HABATEIILHOW AEATEIBHOCTH.

KovmmynnkatuBHabie Y'Y /I BbIyCKHMK HAYYUTCS

—OCYIIECTBIIATh JEOBYI0O KOMMYHMKAIIMIO KaK CO CBEPCTHHKAMH, TaK M CO B3POCIBIMHU, MOAOHpAThH

MMapTHCPOB I JIEI0BOM KOMMYHUKAlIUU HUCXOOS U3 COO6pa)KeHI/II71 PE3YJIBbTAaTUBHOCTU B3aHMOHeﬁCTBHH, a HE
JIMYHBIX CHMHaTHﬁ;

—IIpU OCYILECTBJIEHUH I'PYNIIOBON pabOThl OBITh KaK PYKOBOJUTENEM, TaK U YWIEHOM KOMAaHJbl B Pa3HBIX
poJsix (reHepaTop UJeH, KPUTUK, UCTIOJIHUTENb, BEICTYNAIOLIHMA, SKCIEPT U T.1.);

—KOOPAUHUPOBATHL U BBINIOJIHATH pa60Ty B YCJIOBHAX PCAIbHOTIO, BUPTYAJIIBHOTO U KOM6I/IHI/IpOBaHHOFO
B3aHMOHCﬁCTBHH;

—pPa3BCPHYTO, JIOTUIHO U TOYHO HU3JIaraTb CBOIO TOYKY 3pCHUA C UCIIOJIb30BAHUCM aJICKBATHBIX (YCTHLIX n
HI/ICLMCHHBIX) SA3BIKOBBIX CPCACTB,

—Ppacrno3HaBaTh KOH(MIMKTOT€HHBbIE CUTYallUM W TNPENOTBPAIIaTh KOH(MIMKTHI IO MX aKTUBHOHN (a3sbl,
BBICTPAMBATh JICJIOBYIO U 00pa30BaTeIbHYI0 KOMMYHUKAIUIO, U30eras TMYHOCTHBIX OLIEHOYHBIX CY)KJICHHH.
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ILnanupyembie npeamMerHsbie pe3yabTaThl ocBoeHuss OOII COO

Ha ypoBre COO B cootBerctBun ¢ ®I'OC COO, noMHMO TpagULMOHHBIX ABYX TPYII PE3YJIbTaTOB
«BBIMYCKHUK HAaydyuTCA» U «BBIMTYCKHUK MOJYYUT BO3MOXKHOCTH HAYUUTHCS», MOSIBIISIOTCS €IIE JIBE TPYIIIBI
PE3YIBTATOB: PE3yJIbTAaThl 0A30BOTO U YIITYOJICHHOTO YPOBHEH.

Jloruka mpeacTaBIEHUSI PE3yIbTATOB YETHIPEX BHUIOB: «BBIMYCKHUK HaydyuTcs — 0a30BBIH YPOBEHBY,
«BBIMTYCKHUK MOJIyYUT BO3MOKHOCTh HAYUIUTHCS — 0a30BbIil YPOBEHBY, «BBITYCKHUK HAYIHUTCS — YIITyOJIEeHHBIN
YPOBEHBY», «BBITYCKHUK TOJYYHT BO3MOXKHOCTH HAYYHTHCS — YIIyOJCHHBI YPOBEHB» — ONpEAesIeTcs
CHEAYIOUIENH METOIO0JOTHEN.

Kak 1 B ocHOBHOM 00mmeM 00pa3oBaHWU, TPYINa Pe3ylbTaTOB «BBIMYCKHUK HAay4UTCS» MPEICTABIISET
co00il pe3yNbTaThl, IOCTIKEHUE KOTOPBIX OOCCIICUYMBACTCS YYUTEIIEM B OTHOIICHUU BCEX OOYYAFOIIHUXCS,
BBIOpABIINX JIaHHBIN YPOBEHb 0OyueHus. ['pyrina pe3ynbTaToB

«BBIMTYCKHUK TIOJIYyYUT BO3MOXKHOCTH HAYYHTBHCS» OO0ECHEUMBACTCS YYUTENIEM B OTHOIICHWH 4YacTH
Hanbojiee MOTHMBHUPOBAHHBIX U CIIOCOOHBIX OOy4aroUIUXCs, BBHIOpABIIMX JaHHBIM YypoBeHb 00ydeHus. llpu
KOHTpOJIE KayecTBa 00pa3oBaHUs TpyIa 3alaHii, OPHEHTUPOBAHHBIX HA OLIEHKY JOCTIHIKEHUS TUIAHUPYEMBIX
pe3yabTaToOB M3 OJIoKa «BBIMTYCKHHUK IMOJYYUT BO3MOXKHOCTH HAYYHTHCS», MOKET BKIIOYATHCS B MaTEpUAbI
O0moka  «BBIMYCKHMK  HayduTcsi». OTO  MO3BOJIMT  NPEJOCTaBUTh  BO3MOYKHOCTH  OOydaroumumcs
MIPOJEMOHCTPHPOBATH OBJIAZICHNE Ka4eCTBEHHO WHBIM YPOBHEM JOCTIDKEHHWH W BBISBISTH JTUHAMHUKY POCTa
YHCJIEHHOCTH HanboJjiee MoAroTOBIEHHBIX 00yJatoIuXcs.

[MpuHIMTIHATEHBIM OTJIMYHEM PE3YJIbTATOB 0a30BOTO YPOBHS OT PE3yIbTAaTOB YIIyOJEHHOTO YPOBHS
SBIISETCSd MX IleJieBas HaNpaBlIeHHOCTb. Pe3ynbraTel 0a30BOro ypoBHS OPHEHTHPOBAHBI Ha OOIIYIO
(GYHKIIMOHATBHYIO TPAMOTHOCTb, TTOJTy9eHHE KOMITETEHTHOCTEH JITsI IOBCETHEBHOM JKU3HU M OOIIETO Pa3BUTHSL
Orta rpyImna pe3yabTaToB MPEANoIaraer:

— MOHUMAaHHE IMpeIMeTa, KIIOYEBBIX BOMPOCOB M OCHOBHBIX COCTaBIISIOIIUX 3JIEMEHTOB
M3y4aeMoi MpeaMeTHOM obsactu, 4To oOecneuyrBaeTcs HE 3a CUeT 3ay4HMBaHUs OINpeAeTeHU M MpaBui, a
MOCPEJICTBOM MOJETUPOBAHUS W MOCTAHOBKU MPOOJIEMHBIX BOMPOCOB KYJIBTYPBI, XapaKTEPHBIX ISl JTaHHOM
MpeAMETHOM 001acTH;

— YMEHHME pellaTh OCHOBHBIE MPAKTUYECKHE 3a/layd, XapaKTepHble s HCIHOJb30BaHUS
METOJIOB M HHCTPYMEHTApHsI TaHHOW MPeIMETHOM 001acTH;

— OCO3HAHHME PAMOK U3y4yaeMON MpeAMETHON 00JacTH, OTrPAaHMYEHHOCTH METOJIOB H
MHCTPYMEHTOB, TUITMYHBIX CBSI3€H ¢ HEKOTOPHIMU APYTUMU 0OJACTSIMU 3HAHUSL.

Pe3ynbTatrhl yriry61eHHOr0 ypoBHSI OPUEHTHPOBAHbI HA TIOJTyYeHHE KOMIIETEHTHOCTEH JUIsl MOCIeyolei
npodeccuoHabHOM JesITeNbHOCTH Kak B paMKax JaHHOW MpeAMETHON 00JacTH, TaKk U B CMEXHBIX C Hell
obnactsx. JTa rpymnmna pe3yJibTaToB MPEAINOJIaraeT:

— OBJIaJICHUE KIIIOYEBBIMH MOHATHUAMU U 3aKOHOMEPHOCTSAMHU, HAa KOTOPBIX CTPOUTCS JTaHHAs
npeaMeTHass 00IacTh, paclo3HABaHWE COOTBETCTBYIOIIMX WM MPU3HAKOB M B3aWMOCBSI3EH, CIIOCOOHOCTH
JEeMOHCTPUPOBATh Pa3IMUHbIE MOJIXOAbl K H3YYCHUIO SIBICHHUH, XapaKTepPHBIX U1 U3ydaeMOW MpeIMeTHOI
obnacry;

— YMEHHE pelllaTh KaK HEKOTOPbIE MPAKTUYECKHE, TaK U OCHOBHBIE TEOpPETHYECKUE 3aauH,
XapaKTepHbIe JJIs UCTIOIB30BaHUS METOJIOB U MHCTPYMEHTAPHsI JaHHOM MpeaMETHOI o0nacTu;

— HaJIW4ue NPEICTaBICHUA O MJaHHOW MpeAMETHOW oO0JacTH Kak IEJIOCTHOW TEOopuu
(COBOKYITHOCTH Te€OpHii), 00 OCHOBHBIX CBA3SIX C MHBIMU CMEKHBIMHU OOJIACTSIMH 3HAHUI.

[Tporpammbl y4eOHBIX MPEIMETOB MOCTPOEHBI TAaKUM O00pa3oM, 4YTO MpPEAMETHbIE pe3ylbTaThl 0a30BOro
YPOBHsI, OTHOCSIIMECS K pas3ieny «BBIIYCKHUK TMOJydUT BO3MOXHOCTb HAy4UThCA», COOTBETCTBYIOT
IpEeJMETHBIM pe3ynbTaTaMm pas3fena «BbIIycKHMK HayuuTcs» Ha yriayOineHHoMm ypoBHe. IlpeaMerHble
pe3yabTaThl pas3jena «BBIMYCKHHUK MOJYYUT BO3MOKHOCTh HAyYUTHCS» HE BBIHOCATCS Ha MTOTOBYIO
aTTeCTallil0, HO TPH 3TOM BO3MOXXHOCTb HX JOCTHXKEHHS JIOJDKHA OBbITh IPENOCTaBICHA KaxXJIOMYy
oOyyaromemycs.

EcTecTBeHHBIE HaAYKH

N3yuenne npeameTHoii obnactu «EcTecTBeHHBIE HAYKNU» 00ECTIeUUBACT:
® c(hopMHPOBAHHOCTH OCHOB IIEJIOCTHON HAYYHOW KapTUHBI MUPA;



o (bOpMI/IpOBaHI/IC IIOHUMAHHW B3aUMOCBA3U U B3aUMO3aBUCHUMOCTHU €CCTCCTBCHHBIX HAYK;

® cpOopMHPOBAHHOCTh MOHMMAHHUS BJIMAHUS ECTECTBEHHBIX HAyK Ha OKPYXAIOUIIYIO  Cpemdy,
HKOHOMHUYECKYIO, TEXHOJIOTHIECKYIO, COIIMATIBHYIO M 3THYECKYIO c(hephl IesTeTbHOCTH YeI0BEKa;

® CO3/IaHUE YCJIIOBUM U1l PA3BUTHUS HABBIKOB Y4€OHOM, MPOEKTHO-UCCIIEIOBATEILCKON, TBOPUECKON
NeATeTbHOCTH, MOTHUBAIMK 00YJarOIUXCs K CAMOPA3BUTHIO;

® c(hopMHPOBAHHOCTh YMEHUN aHAIM3UPOBATh, OLCHUBATH, MPOBEPATH HA JOCTOBEPHOCTHh M 00001IaTh
HAyYHYIO HH()OPMALIUIO;

® c(hopMHPOBAHHOCTh HABBIKOB 0€30MacHOi pabOTHl BO BpeMs MPOEKTHO- HCCIIEAOBATEIBCKON M
AKCIEPUMEHTAJIbHON JEATENIbHOCTH, IPU UCII0JIb30BAHUU JIa0OPATOPHOTO 000PYAOBaHMSL.

Xumus

«Xumusny (yenyonenusiii ypoeens) - TpeOOBaHMS K NMPEIMETHBIM pE3yJIbTaTaM OCBOCHHS YIIIYOJIEHHOTO
Kypca XUMHH BKJIIOUAIOT TPeOOBaHMSI K pe3yIbTaTaM OCBOCHHUs 0a30BOr0 Kypca U JOTOJIHUTEIBHO OTPaXKAIOT:

1) chopMHPOBAHHOCTH CHCTEMBI 3HAHUI 00 OOIIMX XUMUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX;

2) chOpMHPOBAHHOCTh YMEHHI HCCJIE0BaTh CBOMCTBA HEOPraHWYECKUX M OPraHUYECKUX BEIIECTB,
OOBSACHATH 3aKOHOMEPHOCTU TPOTEKAHUS XUMHUYECKMX peaKlMid, IPOrHO3MPOBaTh BO3MOXKHOCTh HX
OCYILIECTBJICHHUS;

3) BIaJeHHE YMCHUSMH BBIJIBUTATh TMIOTE3bl HA OCHOBE 3HAHHMI O COCTaBe, CTPOCHUH BEIIECTBA U
OCHOBHBIX XUMHUYECKUX 3aKOHAX, MPOBEPATH UX IKCIEPUMEHTAIBHO, GOPMYIUPYS L€JIb UCCIIETOBAHUS;

4) BIaJieHHE METOJaMHU CaMOCTOSTEILHOTO TJIAHUPOBAHUS M MPOBEICHHUS XUMUIESCKUX IKCIIEPUMEHTOB
c coOmoneHueM mpaBui Oe3omacHoM paboOTHl C  BellecTBAaMU M JTAOOPATOPHBIM  O0OpYIOBAaHUEM;
c(OpMUPOBAHHOCTh YMEHH ONMCaHUs, aHaJIN3a U OLEHKU JOCTOBEPHOCTH MOITYYE€HHOTO Pe3ysbTara;

5) chopMHpPOBAaHHOCTh YMEHHI MPOTHO3UPOBATh, AHAIU3UPOBATH W OIEHHBATH C TO3UIHIA
9KOJIOTMYECKON 0e30MacHOCTH TMOCHEACTBUS OBITOBOM U IMPOW3BOJCTBEHHOM JEATEIBbHOCTH 4YeJIOBEKa,
CBSI3aHHOM C TIEpepabOTKOM BEIIECTB.

B pe3yabTare uzy4eHnusi yueOHOro npeamera «XuMus» Ha ypOBHe cpeHero oouero o0pa3oBaHus:

BbinmyCKHUK HA 0230BOM YPOBHE HAYYUTCS:

— packpbIBaThb Ha IpUMepax poJib XUMUU B (POPMHPOBAHHHM COBPEMEHHOMN Hay4yHOU KapTHUHBI MUpa U
B [IPAKTHUYECKON JESITEIbHOCTH YeJIOBEKa;

— JIEMOHCTPUpOBATh Ha npuMepax B3alMOCBSI3b MEXKIy XUMHUEH u JIpYruMu
€CTECTBEHHBIMU HAYKaMU;

—  pacKphIBaTh Ha IpUMepax MOJ0KEHHUS TeOpUU XUuMuieckoro ctpoenust A.M. byrneposa;

— mnoHuMath ¢usndeckuii cmpica [lepuoamueckoro 3akona JI.MI. MenzaeneeBa M Ha €ro OCHOBE
O0OBSCHATH 3aBUCHUMOCTb CBOMCTB XHUMHYECKHX AJIEMEHTOB M 0Opa30BaHHBIX UMHU BEIIECTB OT 3JEKTPOHHOTO
CTPOCHHS aTOMOB;

—  OOBSCHATH NPUYUHBI MHOTr0OOpa3usi BEIIECTB Ha OCHOBE OOIIUX IMPEACTABICHUN 00 MX COCTaBe M
CTPOCHHHU;

— MPUMEHATH IPABUIIA CUCTEMATUYECKON MEXAyHAPOIHON HOMEHKIIATYphl KaK CpEJICTBA Pa3IMuEHUs U
UICHTU(PUKAIIMH BEIIECTB [0 UX COCTABY U CTPOCHHUIO;

— COCTaBIISITh MOJICKYJISIDHBIE U CTPYKTYpHbIE (HOPMYJBI OPraHMYEeCKHX BEHIECTB KaK HOCUTENEH
uH(pOpMallUK O CTPOSHUHM BEIIECTBA, €ro CBOICTBAX M MPUHAAJICKHOCTH K OMNpPEICIIEHHOMY Kiaccy
COCJIMHEHUH;

—  XapaKTepu30BaTh OpPraHUYECKUE BELIECTBA II0 COCTaBY, CTPOEHUIO M CBOMCTBAM, YCTaHABJIMBATh
IIPUYHUHHO-CIIEICTBEHHBIE CBSI3U MEXY JaHHBIMU XapaKTEPUCTUKAMHU BEILECTBA;

— NPUBOAUTH NPUMEPHl XUMUUYECKUX PEAKIUN, PACKPBIBAIOIIMX XapAKTEPHBIE CBOWCTBA TUIMYHBIX
Mpe/ICTaBUTENe KIACCOB OPraHMYECKHUX BEIIECTB C LEIbI0 MX HACHTU(UKANUU U OOBACHEHHUS 00JacTu
IIPUMEHEHHUS;

— MPOTHO3UPOBATH BO3MOXHOCTH IPOTEKAHUS XUMHUYECKUX PEAKIMHA HAa OCHOBE 3HAHUM O THUIIAX
XUMHYECKOH CBSI3M B MOJIEKYJIaX PEareHTOB U UX PEAKIIMOHHOMN CIOCOOHOCTH;

— HCTONB30BaTh 3HAHUS O COCTAaBE, CTPOCHUU M XUMHUYECKHX CBOMCTBaX BEUIECTB JAJsl OE30MacHOTO
IIPUMEHEHHUS B IIPAKTUYECKOMN JIEATEIIbHOCTH;

—  TPUBOJUTH MPUMEPHI TPAKTHUECKOTO UCIOIB30BaHUS MPOIYKTOB MepepadoTKu HePTU U TPUPOTHOTO
ra3a, BRICOKOMOJICKYJISIPHBIX COSTUHEHHH (TOMUATUIIEHA, CHHTETUUECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);



— MPOBOAWTH OIIBITHI IO PACIO3HABAHHWIO OPraHUMYCCKUX BCHICCTB: TJIMICPHHA, chyCHOﬁ KHCJIOTHI,
HCIIPCACIIBbHBIX XUPOB, IIFOKO3bI, Kpaxmalia, GGHKOB — B COCTAaBC MNHUIICBLBIX MPOAYKTOB M KOCMCTHUYCCKHX
CpPEACTB;

— BJAQACTh TIIpaBWJIaMU H©W [pUCMaMU Oe3omacHO pa6OTLI C XUMMHUYCCKHMMHU BeUleCTBaAaMHU U
1a00paTOPHBIM 000PYIOBAaHUEM;

— YCTAHaBJIMBATb 3aBUCUMOCTb CKOPOCTHU XUMHAYECKOU pCakiun n CMCIICHUA XUMHUYCCKOI'0 paBHOBCCHUA
OT pa3IMYHbIX q)aKTOpOB C ICJIBIO OIIPCACIICHUA ONITUMAJIbHBIX YCJIOBHI>'I MPOTCKAHUA XUMHUYCCKHUX ITPOUCCCOB;

—  TPUBOJUTH MPUMEPHI THAPOIIN3A COJICH B MOBCETHEBHOM JKU3HH YEIIOBEKA,;

— IPHUBOJUTH MPUMCPLI OKHUCIHMTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ B IpHUpoac, Nponu3BOACTBCHHBIX
nporeccax 1 )KM3HEACITeIbHOCTH OPraHu3MOB;

— MNPHUBOIUTH MPUMCEPBI XUMHWYCCKUX peaKuHﬁ, PaCKpbIBAOIIUX O6HII/IC XUMHYECKHE CBOMCTBA IIPOCTBIX
BEIIECTB — METAJUIOB 1 HEMETAJIOB;

— TPOBOJWTH pacueThl Ha HAXOXJIEHUE MOJIEKYISIPHON (OopMysbl YriaeBoxopoja IO MPOAYKTaMm
CropaHus 1 1o €ro OTHOCHUTEILHOHN INIOTHOCTH ¥ MAaCCOBBIM J0JISIM 2JIEMEHTOB, BXOIAIIIUX B €I'0 COCTAaB,

— BJIAJACTH IpaBUJIaMHU 0€e3011aCHOTO 06pameH1/1${ C CAKMMH, TOPHOYMMH U TOKCHMYHBIMH BCUICCTBAMMU,
cpelncTBamMu OBITOBOM XUMMHH;

—  OCYILECTBJIATH MOMCK XMMHUYECKOW MHPOpPMAIMK MO Ha3BaHUAM, UJIECHTHU(PHUKATOPaM, CTPYKTYpPHBIM
(dhopmynam BEIIECTB;

— KPUTHYECKH OIIGHMBATh W WHTEPHPETUPOBATH XUMHUUYECKYIO HWH(POPMAIHIO, COJEPKANIYIOCS B
COOOIICHHUAX CPeICTB MaccoBoi mH(popMarm, pecypcax MHTepHeTa, HAyYHO-TIOMYISPHBIX CTAThsIX C TOYKH
3peHUsl €CTECTBEHHO-HAYUYHON KOPPEKTHOCTH B LIEJSAX BBISBICHMS OMIMOOUYHBIX CYXJIEHUH U (HOpMHUpPOBaHUS
COOCTBEHHOI MO3UIINH;

— TMPENCTaBISATh IIyTH pEIIeHUS TJIO0AThbHBIX TPOOJEM, CTOSIIUX TEpel  UYEeIOBEYECCTBOM:
OKOJIOTHYCCKHUX, SOHEPICTUUCCKUX, CBIPBEBLIX, U POJIb XUMHUHU B PCUHICHUH 3TUX HpO6J’I€M.

BbInyCKHMK HA yI1y0JJeHHOM YPOBHE HAYYHTCS

—pacKpbIBaTh Ha MPUMEPAX POJb XUMHH B (POPMHPOBAHUU COBPEMEHHON HAaydHOW KapTHUHBI MHpa U B
MPAKTUYECKON EATEIbHOCTH YEJI0BEKA, B3aMMOCBI3b MEXAY XUMHUEN U IPYrUMHU €CTECTBEHHBIMUA HaYKaMU;

—WJUIFOCTPUPOBATh HAa IPUMEPAX CTAHOBIEHHE M 53BOJIIOLMI0 OPraHWYeCKOM XUMHUH KaK HayKd Ha
Pa3IMYHBIX UCTOPUYECKHUX ITAIaX €€ pa3BUTHUS;

—YyCTaHABJIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXKy CTPOCHHUEM ATOMOB XMMHUYECKHX JJIEMEHTOB U
MEPUOANYECKUM H3MEHEHUEM CBOMCTB XHMHUYECKUX DJJIEMEHTOB M HX COEIMHEHUH B COOTBETCTBUU C
MIOJIOKEHUEM XUMUYECKUX 3JIEMEHTOB B IEPUOJIUNYECKON CUCTEME;

—aHaJIM3UPOBATh COCTAB, CTPOCHHUE U CBOMCTBA BELIECTB, IPUMEHSS MOJOKEHHUSI OCHOBHBIX XUMHYECKUX
TEOpUM: XUMHYECKOTO CTPOEHHUSI OPraHUYECKHX coequHennii A.M. byrtnepoBa, cTpoeHus aroma,
XUMUYECKON CBS3HM, 3JIEKTPOJUTUYECKONW AUCCOLUMALMM KHUCIOT U OCHOBAaHUM; YCTaHABIMBATh MPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U MEXK/ly CBOMCTBAMHU BELIECTBA U €0 COCTABOM U CTPOCHHUEM;

—IpPUMEHATH IpaBUjla CUCTEMATHYECKOW MEXIyHapOJHOW HOMEHKJIATYphl KaK CPEJICTBA pa3IMyCHUs U
UICHTU(HUKAIIIH BEIIECTB M0 UX COCTABY U CTPOCHHUIO;

—COCTaBIISITh MOJICKYJSIPHBIE U CTPYKTYpHBIE (POPMYJIbl HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB Kak
HOcHUTeNel nH(OPMallK O CTPOCHUU BEILECTBA, €0 CBOMCTBAX U MPUHAICKHOCTH K ONPEAeIEHHOMY KJIaccy
COCJIMHEHUH;

—OOBSCHATh MPUPOLY M CHOCOOBI 00pa3oBaHHMS XUMHYECKOW CBS3M: KOBAJCHTHOW (MOJSPHOM,
HEMOJIAPHOW), MOHHOW, METaNIMYeCKOW, BOJOPOJHON — C IIENbI0 OINpEAeTCHHs] XMUMHUYECKONW aKTHBHOCTU
BEILIECTB;

—XapakTepu3oBaTh (GU3NYECKUE CBOMCTBA HEOPraHUYECKUX M OPTraHUYECKHX BELIECTB M yCTaHABJIMBATH
3aBUCHUMOCTH (DU3MUYECKUX CBOWCTB BEIIECTB OT THUIA KPUCTAITMUECKON PEIIeTKH;

—XapaKTepHU30BaTh 3aKOHOMEPHOCTU B U3MEHEHUN XMMUYECKUX CBOMCTB MPOCTHIX BEIECTB, BOJOPOJIHBIX
COEIMHEHMH, BBICILIUX OKCUIOB U THIPOKCUIOB;

—TIpPUBOAUTH MPUMEPhl XUMHUUYECKHX PEAKIUN, pPACKPHIBAIOIIMX XapaKTEpHbIE XMMHYECKUE CBOMICTBa
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M3YYECHHBIX KJIACCOB C IENbI0 X UACHTH(PHUKAIUU U O0OBICHEHUS
o0nacTu MpUMEHEHNUS;

—ONpeNeNsATh MEXaHU3M PEAaKIUU B 3aBUCUMOCTH OT YCIOBUH MPOBEACHHS PEAKIUU U MPOTHO3UPOBATH
BO3MOKHOCTb MTPOTEKAHUSI XUMUYECKUX PEAKIIMI Ha OCHOBE THUIIA XUMUUYECKOU CBSI3U U aKTUBHOCTU PEAr€HTOB;

—yCTaHaBJIMBAaTh 3aBUCUMOCTh PEAKIIMOHHOW CHOCOOHOCTH OPraHMYECKHX COSAMHEHHH OT XapakTepa



B3aMMHOI'0 BJIMSIHMS aTOMOB B MOJIEKYJIaX C LIEIbI0 POTHO3UPOBAaHUS IPOAYKTOB PEAKLIUN;

—yCTaHaBJIMBaTh 3aBUCHMOCTb CKOPOCTU XMMHUYECKOM pEaKLUu M CMELIEHUS XUMUYECKOTO DPABHOBECUS
OT Pa3IMYHBIX (PAKTOPOB C IEIBIO OMPEACTICHIS ONTUMAIBHBIX YCIOBUH MPOTEKAHUS XUMUYECKHX IPOIIECCOB;

—yCTaHaBJIMBaTh FEHETUUECKYIO CBSI3b MEX]y KJacCaMH HEOPraHMYECKUX U OPraHUYECKUX BELIECTB IS
000OCHOBaHMS TMPUHIMIHAIBFHONH BO3MOXKHOCTH TOJYYEHHS] HEOPraHMYECKUX WU OPraHMYECKHX COCTUHEHUMN
3aJIaHHOTO COCTaBa U CTPOEHUS;

—T0A0UpaTh PEareHThl, YCIOBUS U OINPECNATh MPOAYKTHI PEaKIHi, IMO3BOJISIOUINX pPEaIn30BaTh
na0opaTOpHBIE W TMPOMBIIUICHHBIE CIHOCOOBI TOJYYEHHUS BAKHEHIINX HEOPraHWMYECKHMX W OPraHMYECKHX
BEILECTB;

—OIpeAeNATh XapakTep Cpellbl B pe3ysibTaTe THIPOJU3a HEOPIaHMYECKUX U OPraHMYECKHUX BEIIECTB U
MIPUBOJUTH IMPUMEPBl TUIPOJIM3a BELIECTB B IOBCEIHEBHON >KU3HU 4YEJIOBEKa, OMOJOrMYECKMX OOMEHHBIX
IpoLeccax U IPOMBIIIIEHHOCTH;

—IPUBOJUTH NPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX pEaKUUi B MPUPOAE, MPOU3BOJICTBEHHBIX
rpoleccax U )KU3HEeAeATeIbHOCTH OPraHUu3MOB;

—00OCHOBBIBaTh MPAKTUYECKOE HCIOJIb30BAHWE HEOPTaHWYECKMX U OPraHMYecKHMX BEUIECTB M HX
peaxkiuii B IpOMBILIUIEHHOCTH U OBITY;

—BBIMOJHAT XUMUYECKHUH OKCHEPUMEHT 110 PAClO3HABAHMIO M TOJYYEHHIO HEOPraHWUYeCKUX U
OpraHMYECKUX BEUIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KJIaccaM COEIMHEHUH, B COOTBETCTBUU C MpaBUIaMH U
npruemMamu 0e30macHoOi paboThl C XUMUYECKHMHU BELIECTBAMU U Ja00PAaTOPHBIM 000PYIOBaHHUEM;

—TpPOBOJAUTH pacueThl Ha OCHOBE XUMHUYECKMX (OpPMYI U YypaBHEHUH peaklUMil: HaxOoXXICHHE
MOJIEKYJISIPHON (OpPMYJIbl OPraHMYECKOTO BEIIeCTBA MO €ro IJIOTHOCTHM M MAacCOBBIM JOJISIM 3JEMEHTOB,
BXOJIIIMX B €ro COCTaB, WM MO MPOJYKTaM CrOpaHus; pacyeTbl MacCOBOM JOJU (Macchl) XMMHYECKOIO
COEJIMHEHHUS! B CMECH; pacueTbl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB pPEaKIUHU, €CIM OJHO W3
BEIIECTB JIaHO B M30OBITKE (MMEET MPUMECH); pacueThl MAcCOBOW WJIM OOBEMHOM IO BBIXOJA MPOJYKTa
peakuuu OT TEOPETHUECKH BO3MOXHOTO; pacyeThl TeIIoBoro 3¢@dekra peakuuu; pacueTbl OOBEMHBIX
OTHOILIEHUH Ta30B IPU XUMHUYECKUX PEAKLHUAX; pacueTsl Macchl (00beMa, KOJUYECTBA BELIECTBA) MPOJYKTa
pEaKIMy, €CIU OJHO U3 BEIIECTB JIAaHO B BUJE PAacTBOpa C ONpPEICIIEHHOW MacCOBOW J10JIell pacTBOPEHHOTO
BEIIECTBA;

—HCII0JIb30BaTh METO/Ibl HAYYHOTO MO3HAHMS: aHAJIN3, CHHTE3, MOAEIMPOBAHNE XUMHUECKUX IPOLIECCOB U
SBJICHUHM — MPU pelIeHUH Y4eOHO-UCCIEeN0BATENbCKUX 3a/1a4 MO0 M3Y4YEHUIO CBOMCTB, CIIOCOOOB MOJIYYEHUS U
pacro3HaBaHMs OPraHUYECKUX BEILECTB;

—BJIaZIETh IIPaBUJIAMM 0€30MacHOro OOpalleHHs C €IKUMH, FOPIOYMMU U TOKCHYHBIMU BEIIECTBAMH,
cpeAcTBaMu ObITOBON XUMUY;

—OCYLIECTBJIATh TMOUCK XMMUYECKOH HH(OpMalMK MO Ha3BaHUIM, HUIACHTU(PUKATOPAM, CTPYKTYPHBIM
(bopMynaM BeIIECTB;

—KPUTUYECKU OLIEHWBAaTh M HHTEPIPETUPOBATh XUMUYECKYH0 HHPOPMALMIO, COJEpXKallylcs B
COOOLIEHUAX CPeACTB MaccoBOW MHpopManuu, pecypcax MHTepHeTa, Hay4HO-NOMYJSPHBIX CTAaThsIX C TOYKH
3pEHMs €CTECTBEHHO-HAYUYHOM KOPPEKTHOCTH B LIEJIAX BBISBICHUS OLIMOOUHBIX CYXJIEHHH U (OpMUPOBaHUS
COOCTBEHHOM MO3UILINH;

—YCTaHaBJIMBAaTh B3aUMOCBSA3M MeXIy (akTamMu U Teopued, NPUUYMHOM M CJIEICTBHEM IIpH aHAIU3e
IPOOJIEMHBIX CUTYyallui 1 000CHOBAaHUM TPUHUMAEMBbIX PELIEHUH HAa OCHOBE XMMHUYECKUX 3HAHU;

—pEeACTaBIATh IYTH pelleHUs IJ00albHbIX NpoOJeM, CTOSIIMX IMeped  YeJOBEYeCTBOM, U
NEPCHEKTUBHBIX HANpPaBJICHUI pPa3BUTUS XUMUYECKUX TEXHOJOIMH, B TOM YHUCIIE

TEXHOJIOTUH COBPEMEHHBIX MaTepHajoB C pPa3IUYHOM (PYHKIMOHAIBHOCTBIO, BO300HOBISEMBIX
HCTOYHUKOB CBIPbs, IEpepaObOTKU M YTUIIM3ALUN TPOMBIIIJICHHBIX U OBITOBBIX OTXO/IOB.

BeinmyckHuK Ha yriry0J1eHHOM YPOBHE IOJIY4YHT BO3MOKHOCTh HAYYHThCH:

—  hopmynuposams yeib UCCIEO08AHUS, BbIOGUAMb U NPOBEPSIMb IKCNEPUMEHMANLHO 2UNOME3bL O
XUMUYECKUX CBOUCMBAX Beujecme HA OCHOBe UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU 6CMYNnamv 6
XumudecKue peakyuu, o xapaxkmepe u npooyKmax pasiudHblX XUMUYECKUX peaxyull;

—  CaMOCMosmenbHO NAAHUPOBAMb U NPOBOOUMb XUMUYECKUE IKCHEPUMEHMbL ¢ COONI0OeHUEM Npasu
bezonacnotll pabomvl ¢ seujecmsamu u 1aO0pamopHvim 000py008aHueM,

—  uHmepnpemupogamv OdHHblE O COCMAGe U CHMPOEHUU Beujecms, NOJIVYEHHblE ¢  NOMOWbIO
COBPEMEHHBIX (PUBUKO-XUMUYECKUX MEMOD08;

— ONnucsleanib COCMOAHUE ITEKMPOHA 6 aAnome HA OCHOB€E COBPEMEHHbIX KBAHMOBO- MEXAHUYECKUX



npedcmaeﬂeHuﬁ 0 cmpoeruu amoma 0J151 0OBACHEHUS pe3yibmamoes CNeKnmpalbHO20 AHAIU3a eeujecme;
— Xapaxkmepuszoeamb pOJlb CLS’OI’I’IOCOOeprCCZWMX cemepoyuUKIudecKux coeOuHenHull u HYKJIEUHOBblX
KUCTIOM KAK SANCHEUUUX OUON02UYECKU AKMUBHBIX eewecmes,

— npocHOo3Uupoeamv - 603MOINCHOCNb  NPOMEKAHUS  OKUCIUMENbHO-60CCNIAHROBUME/IbHbBIX peakuuﬁ,
Jaexcauiux 6 OCHoee npupoOHbzx u npous’eodcmeeHHblx npoyeccoe.

IIporpamMmbl 0TaE/IBHBIX Y4€OHBIX IPEIMETOB, KypcoB O01ue 1moJioKeHust

[Iporpammsl yueOHbIX npeameToB Ha ypoBHe COO cocTaBiieHbl B cOOTBETCTBUU cO CTaHAApTOM, B TOM
yrcae ¢ TpeOOBaHMAMHU K pe3yibTaTaM CpPEIHEro oOIero oOpa3oBaHUs, U COXPAHSIOT NMPEEMCTBEHHOCTH C
OCHOBHO# 00pa3oBaTeIbHON TPOTPaMMOI OCHOBHOTO 00IIero 0Opa3oBaHMsI.

[Iporpammbl  pa3pa®oTaHbl C YYETOM aKTyalbHBIX 3a7ad BOCHUTAHUS, OOYUEHHS M Pa3BUTHA
o0yuaroumxcs U yYUTHIBAIOT YCIOBUS, HEOOXOAUMBIE JUIsl pa3BUTHS JTMYHOCTHBIX KaYECTB BBIITYCKHUKOB.

[IporpamMMbl y4eOHBIX MPEAMETOB TOCTPOEHBI TAaKUM 00pa3oM, YTOObl OOECHEYUTh JOCTHKEHUE
IUTAaHUPYEMBIX 00pa3zoBaTeNbHBIX pe3yabTaToB. KypcuBOM B mporpamMmax y4eOHBIX MpPeIMETOB 0003HAaYEeHbBI
TUIaKTUYECKUE €TMHUIBI, COOTBETCTBYIOIINE OJIOKY Pe3yJbTaTOB

«BBITYCKHUK MOJYYUT BO3MOKHOCTh HAYUUTHCS».

B mpomecce u3zydeHus Bcex YUeOHBIX MNPEAMETOB OOECIEUMBAIOTCA YCIOBUSA U JTOCTHXKEHUS
maHupyeMberx  pe3ynapratoB  ocBoeHus OOIlI OOO Illkomsl BcemMu o0OydaOIMHUMHUCSA, B TOM YHCIE
obyuarormumucs ¢ OB3 u nHBanMmIaMu.

XumMus

B cucreme ectecTBEeHHOHAayYHOTO 0Opa30BaHMs XUMUS KaK y4eOHBIN peIMeT 3aHHUMAaeT BaXXHOE MECTO B
MO3HAHUU 3aKOHOB MPUPOAbI, (OPMHPOBAHMM HAYYHOM KapTHHBI MHpA, XUMHYECKOW TPaMOTHOCTH,
HE0OXO0IMMOM sl TOBCETHEBHOW U3HHU, HABBIKOB 3JI0POBOT0 M 0€30MacHOro ISl YeloBeKa M OKpYXKaromien
ero cpensl 00pasa KU3HHU, a TaKK€ B BOCITUTAHUU

9KOJIOTHYECKON KyIbTYpbl, (OPMUPOBAHUU COOCTBEHHON MO3MIMHM MO OTHOIICHHIO K XHUMHYECKOMH
nH(popMalKY, TOTydaeMON U3 pa3HbIX UCTOYHUKOB.

VYcnemHocTs U3ydeHus y4eOHOro MpeaMeTa CBsi3aHa C OBJIQJCHHEM OCHOBHBIMU TOHATUSMU XUMUH,
Hay4yHBIMH (pakTamu, 3aKOHaMHU, TEOPUSIMH, TPUMEHEHHUEM IOJIyYeHHBIX 3HAHUI MPU PElIeHUH MPAKTHYECKUX
3azad.

B cooTtBercTBUU cO CTBHAAPTOM XUMUS MOXKET U3y4aThCsl Ha 0a30BOM U YIIIyOJIEHHOM YPOBHSX.

N3ydyenne xumum Ha 0a30BOM ypOBHE OpPUEHTHPOBAHO Ha obecriedeHue o0011eo0pa3oBaTEIbHON U
00LIEKyIbTYPHOM MOATOTOBKH BBITYCKHUKOB.

Copepxanue 0a30BOro Kypca MO3BOJISIET PACKPBITh BEIYLIUE UJIEU U OTAEIbHbIEC MOJIOKEHUS, BaKHbIE B
M03HABATEILHOM M MHUPOBO33PEHYECKOM OTHOIICHUHU: 3aBHCUMOCTH CBOMCTB BEILIECTB OT COCTaBa U CTPOCHUS;
00yCIIOBJICHHOCTh NPHUMEHEHUs BEIIECTB HX CBOMCTBAMH;, MAT€PUAILHOE EIWHCTBO HEOPraHUYECKHX U
OpraHMYECKUX BEIIECTB; BO3pACTAIOIIasl POJIb XMMHUH B CO3JJaHUHM HOBBIX JIEKAPCTB U MATEPHAIIOB, B SKOHOMHH
CBIPBS1, OXpaHE OKPY)KAIOIIEH CPeJIbl.

N3ydeHne xuMun Ha yriyOJeHHOM YpPOBHE MPEAINOIaraeT MojJHOe OCBOeHHE 0a30BOro Kypca U BKIIOYAET
paciupeHne IpeaIMEeTHBIX Pe3yJlbTaTOB U COACpPKaHMsI, OPUEHTUPOBAHHOE HA MOJTOTOBKY K MOCIEAYIOEMY
npoeccuoHaIbHOMY 00pa30BaHMIO; Pa3BUTHE MHIMBUAYAIBHBIX CIIOCOOHOCTEH oOydaromuxcs myreM OoJjee
rJIyOOKOT0, 4eM 3TO MpeaycMaTpuBaeTcst 6a30BbIM KypCOM, OCBOEHHS OCHOB HayK, CUCTEMAaTUYECKUX 3HAHUI;
yYMEHHUE NMPUMEHSTh MOJY4YEeHHbIE 3HAHUS JUIS PELICHHUs MPAKTUYECKUX U yu4eOHO-UCCIe0BAaTeNbCKIX 33134 B
M3MEHEHHOM, HEeCTaHIApTHOM CHUTyallMM; YMEHUE CHCTEeMaTH3MpOoBaTh M 0000IIATh MOJTyYeHHbIE 3HAHMSL.
W3yuenne mnpenMera Ha YriyOJI€HHOM YpOBHE IMO3BOJSIET CPOPMHUPOBATH y OOYYAIOUIUXCS YMEHHUE
aHaJIM3UpPOBaTh, MPOTHO3MPOBATH M OIIEHHWBATh C TO3ULHUHM SKOJOTHYECKOH Oe30MacHOCTH IMOCIEACTBUS
ObITOBOM M TPOU3BOJCTBEHHOW JEATEIBHOCTH YEJIOBEKAa, CBS3aHHOW C IMOJy4eHHUEM, HIpPUMEHEHHUEM U
nepepaboTKOM BEIECTB.

Nzyuenne mpeamera «XuMus» B 4yacTh (OPMHMPOBAHHUS Yy OOYUAIOIIMXCS HAyYHOT'O MHPOBO33PEHMS,
OCBOEHHMS OOIIIEHAyYHBIX METOJIOB [TO3HAHMUS, a TAK)KE MPAKTUYECKOTO MPUMEHEHNUSI HAyYHBIX 3HAHUH OCHOBAHO
Ha MEXIPEAMETHBIX CBA3SX C MpeAMeTaMH 00J1acTei eCTeCTBEHHBIX, MAaTEMAaTHUYECKUX U TYMaHUTAPHBIX HAYK.

Yri1y0/1eHHbIil YPOBEHb
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OcCHOBBI OprannyecKoi XuMHu

[losiBeHHe M pa3BUTHE OPraHUYECKOM XMMHUM Kak Hayku. IIpenmer opranmyeckod xumuu. Mecro u
3HAQYCHWE OPraHU4eCKOM XMMHMM B CHUCTEME ECTECTBEHHBIX HayK. B3auMMOCBsA3b HEOPraHMYEeCKUX U
OPraHUYECKUX BEIIECTB.

XUMHUYECKOE CTPOCHUE KaK IOPSAOK COCOUHEHUS aTOMOB B MOJIEKYJIE COTJIACHO HMX BAJICHTHOCTH.
OCHOBHBIE TIOJIOXKEHHUSI TEOPUU XUMHUYECKOIO CTPOEHMsI OpraHMuYeckux coenmHeHud A. M. Byrieposa.
VYriepoaHbiii CKeJeT OpraHnyecKoi MOJIeKybl. KpaTHOCTh XUMHUECKOM CBSI3U. 3aBUCUMOCTb CBOWMCTB BEIIECTB
OT XMMHUYECKOr0 CTpoeHUs MoieKynl. M3omepus u nuzomepsl. llonarue o pyHkunonanbHou rpynmne. [IpuHiuns
KJaccu(UKaMK OPraHWYeCKHX COeNMHeHHHA. MeXIyHapoaHas HOMEHKJIATypa W IMPUHLUIBI 00pa3oBaHUs
Ha3BaHUW OPTraHUYECKUX COCTMHECHUM.

Knaccugpukanuss 1 0coOEHHOCTH OpraHMYecKux peakuuid. PeakunonHbeie 1eHTpHl. [lepBoHauanbHBIC
MOHATHSA O THUIIAX M MEXaHW3MaX OPraHWYECKUX PEeaKUUh. ['OMOJIMTUYECKHH M TIeTEpOIUTUYECKUN pa3pbIB
KOBAJIECHTHOM XMMMUecKOH cBsi3u. CBOOOJHOpaAMKaIbHBI M HOHHBIA MexaHu3Mbl peakuuu. [lonstue o
HyKJ1eo(uie u aekTpouie.

AnKaHbl. DNEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MOJEKY/Ibl MeTaHa. SP°>- THOpHAW3AIus
opOutaneii atoMoB yriaepona. ['oMmonorumdyeckuit psim u obOmas Qopmyna ankaHoB. CucTemMaTHUecKas
HOMEHKJIaTypa aJKaHOB M paJuKaioB. M30MepHs yriiepoHOrO CKeseTa.

@u3nyecKkue CBONCTBA AalKaHOB. 3aKOHOMEPHOCTH W3MEHEHUsS (U3NYECKUX CBOMCTB. XHUMHUYECKHE
CBOMCTBa aJKaHOB: TaJIOTEHUPOBAHUE, NETUJIPUPOBAHHE, TEPMUUYECKOE PA3JIOKEHHE, KPEKUHI KaK CIOCOOBI
MOJY4YEHUS] BOXKHEHMIIMX COCIUHEHUH B OPraHMYECKOM CHHTe3€. ['OpeHHe alKkaHOB KaK OJWH W3 OCHOBHBIX
HCTOYHUKOB TEIJa B MPOMBIIUIEHHOCTH U ObITy. M3omepu3anus kKak croco® MOIY4YEHHs] BBICOKOCOPTHOTO
OeH3nmHa. MexaHu3M peakuuu cBOOOJHOpaauKaibHOro 3amemnieHus. [lonyuenue ankxanoB. Peakuus Bropia.
HaxosxieHne B nprupoie ¥ MPUMEHEHNE aJKAHOB.

Huxnoankansl. CTpoeHue MoJIeKyn nukinoankanoB. O6mas (opmyna mukioankaHoB. Homenkmarypa
LUKJI0AIKaHOB. M30Mepusi LUKIIOANIKaHOB: YIJIEPOJHOIO CKEJIeTa, MEXKIAcCoBas, MPOCTPAHCTBEHHas (yuc-
mpanc-nzomepust). Cnenuduka CBOMCTB UKJIOAIKAHOB ¢ MAJIBIM pa3MepoM LUKIA. Peakiuy npucoequHeHus u
PaZMKaIbHOTO 3aMEIICHHUS.

AnKeHbl. DNEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY/Ibl OJTHIEHA. SP>- THOpHIM3ALMs
opOuTaseit aToMOB yriepoja. G- M T-CBs3H. | oMmosorudeckuit psg u obmias Gpopmyna aakeno. Homenknarypa
aJIKeHOB. M30Mepus alKeHOB: YIJIEpOJHOrO CKEeJeTa, MOJIOXKEHHsS KpaTHOM CBA3M, MPOCTPAaHCTBEHHas (yuc-
mpaHnc-u3oMepusi), MexkiaccoBas. ®Dusznueckue cBoiicTBa  ajkeHOB. Peakuuu  31IeKTpOQPHUIBLHOIO
IPUCOEIMHEHU KakK CHoco0 MoJdyd4eHUs (YHKIHMOHAIBHBIX IPOU3BOJAHBIX YrieBoaopojoB. IIpaBuio
MapKkoBHUKOBA, €ro 3JIEKTPOHHOE oO0ocHOBaHWe. Peakuuu oxkucieHus u nonuMmepusauuu. IlonmdTuneH kak
KPYIHOTOHHQXHBIH MPOIYKT XHMHYECKOIO Npou3BOACTBA. [IpombliuieHHblE M J1a0OpaToOpHbIE CIOCOOBI
MOJIy4eHUS alKeHOB. [Ipasuno 3auyesa. 1lpuMeHeHre aJIKEHOB.

Ankanuensl. Knaccuukanus ankaJueHOB MO B3aMMHOMY PACIIOJIOKEHUIO KPAaTHBIX CBSI3€H B MOJIEKYIIE.
OCOOEHHOCTH 3JEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOEHUS CONPSDKEHHBIX aikaaueHoB. OOmas dopmyna
ankanueHoB. HomeHknaTypa m usomepus ankaaueHoB. Pu3nueckue CBOWCTBA aNKaJAUECHOB. XHWMHYECKUE
CBOMCTBA aJKaJUEHOB: peaKIMM MPUCOEAUHEHMs (THUAPUPOBAHUE, TaJOICHUPOBAHHE), TOPEHUSA U
nosmmepusauu. Brkinang C.B. JleGeneBa B modydyeHHE CHHTETHMUYECKOrO Kaydyka. BynkaHuzanus kaydyka.
Pesuna. Muoroo6pa3ue BHJIOB CHHTETHMYECKMX KaydyKoB, HX CBoiictBa u mnpumeHeHue. Ilomydenue
AJIKaJINEHOB.

AJKHMHBI. DJEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNbl aleTueHa. SP- Tuopuanu3anus
opbutaneil atoMoB yrieposaa. I'omonornueckuil psa u obmas dopmyna ankuHoB. Homenknarypa. M3omepusi:
YIJIEpPOAHOTO CKEJIeTa, IIOJIOKEHUS KpPAaTHOM CBsA3M, MeEXKiaccoBass. PDU3NYECKHE CBOICTBA aJIKHHOB.
XUMHUECKUE CBOICTBA AJKMHOB: pPEAaKIMM IMPUCOETUHEHUs KaK CHOCO0 IMOJIydyeHHs IMOJMMEPOB MU APYrHX
MIOJIE3HBIX NPOAYKTOB. Peaxyuu 3amewjenus. I'OpeHUE aneTWIEHa KaK HCTOYHMK BBICOKOTEMIIEPATYPHOTO
IUTAaMEHH JUIS CBAapKH U pe3ku MeTauioB. [lonydyeHue aneTuieHa Nupon3oM MeTaHa U KapOMIHBIM METOJIOM.
[IpumeHnenue aneTuieHa.

Apensl. Hcmopusa omkpvimus Oensona. CoOBpeMEHHbIE MPEACTaBICHUS OO0 DIIEKTPOHHOM H
MPOCTPAHCTBEHHOM CTpOoeHHH OeH3oja. M3omepuss u HOMEHKIaTypa romojoroB Oenszoina. O6mas dopmyna
apeHoB. ®dusnueckue cBoWcTBa OeH30Ma. XUMHUYECKHE CBOMCTBa O€H30ja: peakiuH 3JIeKTPOPUILHOTO
3aMelleHus (HUTpOBaHKe, raJIoreHUPOBAHUE) KaK CIOCO0 MOTYUYEHUS! XMMUYECKUX CPEICTB 3alllUThl PaCTECHHIA;
npucoeMHeHns (THAPUPOBAHNE, TAIOTEHUPOBAHNE) KaK JI0Ka3aTeIbCTBO HENpPEIeNbHOro XapakTepa OeH3oJa.
Peakius ropenus. Ilomydenue Oenzona. OcobenHocmu Xumuyeckux ceolicme monyond. B3auMHOe BIHUsHUE
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aTOMOB B MOJIeKyJIe Toiyosa. Opuenmayuonnule 3¢pghexmoi 3amecmumeneti. [IpumeHeHre roMOJIOTOB OEH301a.

Crouptel.  Knaccudukanus, HOMEHKJIATypa CHOHPTOB. lomMosiormueckuit psag u  oOmas ¢opmyna
IIpeebHBIX OJHOATOMHBIX CIUPTOB. M30Mepus. @uznueckue cBOWCTBA MPEAEIbHBIX OJHOATOMHBIX CIIHUPTOB.
BopopoaHasi cBA3b MEXIy MOJIEKYJIaMH U €€ BIMSHUE Ha (PU3MUYECKHE CBOMCTBA CIUPTOB. XUMHUYECKHE
CBOMCTBA: B3aUMOJCWCTBHE C HATPUEM KaK CIOCOO YCTAHOBJIEHHS HAIWYHMS THUIPOKCOTPYIIIBI, C
raJlorTeHOBOIOPOJIaMH KaK CIIOCOO MOJYYEHHUsS] PaCTBOPHUTENEH, BHYTPHU- M MEXKMOJICKYJSIpHAs JeTHUpaTalus.
Peakuust ropenus: cnuptbl Kak TomuiMBo. llodydeHue sTaHona: peakuusi OpOXKEHHS IUIFOKO3bl, TMApaTalus
STUJICHA.

[Ipumenenne MeraHosia ¥ 3TaHoja. PU3HONOrMUECKOE JEHCTBHE METaHOJa M 3TaHOJa Ha OpraHu3M
YeJloBEeKa. OTUJICHIJIMKOJIb W TJULEPUH KaK TPEJACTABUTENN NPEACIbHBIX MHOTOAQTOMHBIX CIUPTOB.
KauecTBeHHas peakiivs Ha MHOTOATOMHbBIE CIIUPTHI U €€ IPUMEHEHHUE JJIsl pacliO3HABaHUs TJIUIEpPHUHA B COCTaBe
KOCMETHYECKHX CpeacTB. [IpakTnueckoe npuMeHeHne STUIICHTJIMKOJIS U TIIMLIEPUHA.

@enoin. Ctpoenne Monekynsl (eHosia. B3aumHoe BIMSHUE aTOMOB B MOJIeKyle ¢eHona. Ousmueckue
cBOMCTBA (peHOJIa. XMUMHUUECKHE CBOMCTBA (PEaKIMu C HATPHEM, TUJIPOKCUIOM HaTtpus, OpomoMm). [lomydenue
¢denouna. Ilpumenenue gpenona.

Anpnerunpl U keroHsl. Knaccudukanus anpaeruzioB U KeToHOB. CTpoeHHE MpeaeiabHbIX allbJIerHJIOB.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHME KapOOHUIIBbHOU Ipymnmbl. ['oMonorudeckuii paj, obmas gopmyna,
HOMEHKJIaTypa M HM30MEpHsl NpeleNbHbIX albJIeruioB. PU3NYECKUE CBONCTBA MpPEAEIbHBIX allbJETHI0B.
XUMHYECKHE CBOICTBA MPEJENIbHBIX aJbAECTUAOB: THAPUPOBAHNE; KAaUECTBEHHBIE pPEeaKlUd Ha KapOOHUIbHYIO
rpyniy (peakuus

«cepeOpsiHOTO  3epKaia», B3ammojeicTBue ¢ ruapokcugom wmeau (1)) w ux mnpumeHenue yis
OOHapy)XeHHsI TpeleNbHbIX albJETHJ0B B TPOMBIIUIEHHBIX CTOYHBIX Bojax. llomydeHue mnpeneabHbIX
aNbJIETUJIOB: OKUCJIEHHE CHHUPTOB, TWIpaTauus auetwieHa (peakuus Kydepoa). TOKCHYHOCTH aibAerUa0B.
[Ipumenenue dopmanbaeruia U amneranpieruia. ALETOH KaK MpeiCcTaBUuTeNb KeTOHOB. CTpOEHHE MOJIEKYJIbI
arietoHa. OCOGEHHOCTH peaKIMK OKUCIIeHUs aleToHa. [IpuMenenue anerona.

KapOonoBeie kucnotel. Kinaccudukanus 1 HOMEHKIaTypa KapOOHOBBIX KHCIO0T. CTpoeHHe IpeaeabHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE KapOOKCHUIBHOM TPYIIIbI.
I'omonoruueckuil psa u obmas ¢Gopmyna NpeAeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHMCIOT. Pusnmyeckue
CBOMCTBA MpENENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. XHMMHUYECKHE CBOWCTBA IpPEIENIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT (PEAKIIUU ¢ METAJUIAMU, OCHOBHBIMHU OKCHJJAMH, OCHOBAHHSIMU U COJISIMH)
KaK TMOJTBEPKJIEHHE CXOJICTBA C HEOPraHMYECKMMHM KUcJIoTaMu. Peakius stepudukanuu U ee oOpaTuMoCTb.
Bnusaue 3aMectureneil B yIJI€BOJOPOAHOM paJMKajie Ha CHIy KapOOHOBBIX KHCIOT. OcoOGeHHOCTH
XUMUYECKUX CBONCTB MYpaBbMHOM KHUCHOTHI. [lomydeHue mpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHHE aJIKaHOB, AJIKCHOB, IEPBUYHBIX CIUPTOB, albJETrUA0B. Bakneilmue npeacraButeny KapOOHOBBIX
KHCJIOT: MypaBbUHas, YKCycHas M OeH30iHas. Bricmiue npenenbHble U HENpeaeabHble KapOOHOBBIE KUCIIOTHI.
Onmuueckas usomepus. Acummempuueckuii amom y2nepooa. IlpuMeHenre kKapOOHOBBIX KHCIIOT.

Cnoxuble 3upsl 1 xkupbl. CTpoeHHE U HOMEHKJIATypa CIOKHBIX 3(pUpoB. MexKinaccoBas U3oMepus ¢
KapOOHOBBIMU KHcCIOTaMU. CrocoObl MOJY4EHUsS! CIOXKHBIX 3pupoB. OOpaTUMOCTb peakLuu 3TepuUKALUU.
[IpumeHeHue CloKHBIX 3(UPOB B MUIIEBON U Map(roMepHON NMPOMBIILIEHHOCTH. JKUPBI Kak CI0XKHbIE 3PUPHI
[JIMLEpUHA U BBICHIMX KapOOHOBBIX KHUCJIOT. PacTuTenbHble M KUBOTHBIE XKUpBI, UX cocTaB. Pusmyeckue
CBOMCTBA >KMPOB. XUMHUYECKNE CBOMCTBA )KMUPOB: THIPUPOBAHUE, OKUCICHHE. [ MAPOIN3 UM OMBUIEHUE KUPOB
KaK crioco0 MPOMBIIIIEHHOTO MOJIyYeHHs COJIel BBICIINX KapOOHOBBIX KUCIOT. [IpuMeHenue xupoB. Mbuid kak
COJIM BBICIIMX KapOOHOBBIX KMCIOT. MoloIiye CBOICTBa MbLiIa.

VYraeonsl. Knaccudukanus yriaeBonoB. du3nueckre CBOMCTBa M HaxX0XJIEHHE YIIIEBOJOB B MPHUPO/IE.
I'moko3a kak anpaernocnupT. XMMUYECKUE CBOMCTBA IIFOKO3BL: ayuiuposanue, aikuiupoearue, CIupToBoe U
MOJIOYHOKHCJI0€ OposkeHHe. DKCIIepUMEHTAIbHBIE JOKAa3aTeIbCTBA HAIMYMS allbJACTHUIHON U CIIUPTOBBIX TPYIII
B rmoko3e. [lomydyenue rmoko3sl. @pykmosa kaxk uszomep eniokos3vl. Puboza u desoxcupubosa. Baxueiue
aMcaxapuibl (caxaposa, JaKkmosd, Malbmo3a), UX CTpoeHue M (usznyeckue cBoilcTBa. I'maponus caxapossl,
JaKkmo3vl, Manbmosvi. Kpaxman u 1eiIroo3a Kak OHOJIOTHYECKHE IMOJUMephl. XHMHUYECKHE CBOWCTBA
Kpaxmaina (THApOJIM3, KayeCTBEHHAs peakius ¢ HOJO0M Ha Kpaxmal M ee MpUMEHEHHE sl OOHapyKEeHUs
Kpaxmajla B TNPOJYKTaX MUTAaHUs). XHUMHYECKHUE CBOMCTBA LEITIONO3bI: THAPOJIN3, 00pa30BaHUE CIOXKHBIX
s¢upoB. [Ipumenenne u OGuonOruyeckas pojb YIJIEBOJOB.

OxwucneHue yrieBoJ0B — HCTOUHUK SHEPTUU )KUBBIX OpraHu3MoB. [IoHsITHE 00 MCKYCCTBEHHBIX BOJIOKHAX
Ha IPUMEPE alleTaTHOIO BOJIOKHA.

WnenTudukanys OpraHUYecKUX COeQUHEHUH. ['eHeTHdeckas CBs3b MEXAYy KilaccaMd OpraHMYecKHX
COCIMHECHUN.
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Awmunbl.  [lepBuuHble, BTOpPUYHBIC, TpeTW4YHble amuHbl. Kiaccudukanus aMHUHOB 1O  THILY
YIJI€BOJIOPOJHOIO paguKaia U YUCIy aMUHOIPYII B MOJIEKYJE. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
npenenbHbIX aMUHOB. dusnueckue CBOICTBA aMHUHOB. AMMHBI KaK OpPraHUYECKHE OCHOBAHMS: pEakUuu C
BOJIOM, KucioTaMu. Peakius ropeHus. AHWIMH KakK HpPEICTaBUTENb apoMaTH4YecKuX amMuHOB. CTpoeHue
aHwivHa. [IpuunHbl ocnabaeHUs] OCHOBHBIX CBOMCTB aHMJIMHA B CPAaBHEHUM C aMUHAMU IIPEAEIbHOIO psja.
XUMHUYECKUE CBOWCTBA aHWIMHA: B3aWMOJCHUCTBUE C KUCIOTaMH, OPOMHOI BOjOH, okucienue. IlomyueHue
aMUHOB QJKWJIMPOBAaHWEM aMMHUAKa U BOCCTAaHOBJIEHUEM HUTPOIPOU3BOAHBIX YIJIEBOAOPOJOB. Peakius
3unuHa. [IppMeHeHne aMuHOB B (papMaIieBTHYECKON MPOMBIIUIEHHOCTH. AHUIUH KAK Cbipbe OJis NPOU3800Ccmea
anununoswvlx kpacumeneu. Cunmesvl Ha OCHO8€ AHUTUHA.

Amunoxkucnotel u 6enku. CoctaB U HOMeHKiIarypa. CTpoeHHE aMUHOKHUCIOT. ['omonoruueckuid psiz
IIpeeNbHBIX AMHHOKHUCIOT. HM30oMepus npedenbHulx amunoxkuciom. PuU3NUYecKue CBOICTBA NpeAesbHBIX
AMHHOKHUCIIOT. AMUHOKHCIIOTHI KaKk aM(oTepHble opraHndeckue coequHenus. Cunrte3 nentuaos. [lentuanas
cBsA3b. bronoruueckoe 3HaueHne a- aMMHOKHUCIOT. OOIaCTH IPUMEHEHNUS aMUHOKHUCIIOT. besku Kak npupoHbie
onononumepsl. CoctaB M CTpoeHUE OCNKOB. (JCHOBHblE AMUHOKUCIOMbL, 00pasyowjue Oeixku. XUMUYECKUe
CBOMCTBa OENKOB: TMAPOJIN3, JI€HATypallus, KaueCTBEHHbIE (LIBETHbIE) peakuuu Ha Oenku. IlpeBpaiieHus
OeNKOB MUIIK B opranu3Me. buonornyeckue GyHKuM O€IKOB. Jocmudsicenus 6 uzyueHuu Cmpoenus u cunmesa
benkos.

Asomcoodepaxcawue 2emepoyuxiuueckue coeourenus. lluppon u nupuoum: >1eKmpoHHOe cmpoeHue,
apomamudeckuil xapakmep, pasiuyue 8 NposigleHul OCHOBHbIX ceoticme. Hykneunosvle kuciomel: cocmas u
cmpoenue. Cmpoenue nykieomuoos. Cocmas Hykneurosolx kuciom ([[HK, PHK). Ponb HyKieuHo8vix KUciom &
HCU3HEOesIMENbHOCMU OP2AHUZMOS.

Bricoxomornekynsipabie coequHeHusl. OCHOBHBIE MOHSATHS BBICOKOMOJIEKYISPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEp, CTPYKTYpPHOE 3BEHO, CTeleHb nojaumepusanuu. Knaccudukanus noaumepoB. OCHOBHBIE CIIOCOOBI
MOJIy4Y€HUSI BHICOKOMOJIEKYJIIPHBIX COEIMHEHUN: peakliy MOJIMMEpHU3alu U MoJuKoHaeHcauuu. CTpoeHue u
CTPYKTypa MOJUMEPOB. 3aBUCHUMOCTb CBOMICTB IMOJMMEPOB OT CTPOEHUS MOJIEKyNl. TepMoIutacTu4Hble WU
TEPMOpEaKTUBHbIE MOJUMEPBL. [Ipogodsawue opeanuueckue noaumepwvl. Komnosummueie mamepuansi.
Ilepcnexkmuswt  ucnonvzosanus xomnoumusix mamepuanos. Knaccuduxanuss BosiokoH. CHHTETHYECKHE
BoJiokHa. [lomuadupHble 1 moaMamMuaHbIE BOJOKHA, UX CTpOoeHHue, cBoiicTBa. [IpakTueckoe MCHONb30BaHUE
BOJIOKOH. Cunmemuyeckue nieHKU: U30aAyus 01 Npo80008, MeMOpaHbl Ol ONpecHeHus 600bl, 3aujumHbvle
nieHKu ONsl  a8momooOunel, niAcmulpu, XxXupypauyeckue nossasku. Hoevie mexnonocuu OanvHetiuie2o
CO8EPULEHCMBOBANUS NOJIUMEPHBIX MAMEPUATIO8.

Teoperuyeckne 0CHOBbI XUMMH

Crpoenue BemectBa. CoBpeMeHHas MOJeNnb CTpoeHus atoma. [lyanusm anektpoHa. Keanmogvle uucaa.
Pacnpenenenvie 3JI€KTPOHOB MO SHEPreTHYECKMM YPOBHSM B COOTBETCTBUM C NPUHLUIIOM HaWUMEHbLIEH
SHEPruH, MpaBuwioM XyHaa U npuHIUnoM [laymu. OcoOGeHHOCTH CTPOCHUS SHEPTeTUIECKUX YPOBHEH aTOMOB d-
3JIEMEHTOB. JJIEKTpOHHAs KOoHGwurypamus aroMa. Kiaccubpukanus XdMHYECKUX dyeMeHtoB (S-, p-, d-
aneMeHThl). OCHOBHOE U BO30YXKICHHbBIE COCTOSIHUSL aTOMOB. BasienTHbie anekTponsl. [leproaudeckas cucrema
xummuueckux 3nmemMenToB JI. . Menaeneea. @usznueckuii cmbici [lepuoandeckoro 3akona [[. 1. Menaeneena.
[IpyunHBl 1 3aKOHOMEPHOCTU W3MEHEHUsI CBOMCTB 3JIEMEHTOB M WX COCIMHEHUU MO NEpPHOJiaM U TpyIaMm.
MupoBo33peHueckoe U HaydyHoe 3HaueHue l[lepuommnueckoro 3akona [[. WM. Meunneneesa. Ilpocnozer /. M.
Menoeneesa. Omxpvimue HOBbIX XUMUYECKUX ITIEMEHMO8.

DONEeKTpOHHAas MpUPOJa XHUMHUYECKON CBS3U. OJEKTpOoOTpuUaTeabHOCTh. KoBaneHTHass CBs3b, €€
Pa3HOBUIHOCTH M MEXaHM3Mbl oOpa3oBaHUs (OOMEHHBI U JOHOPHO-AKIENTOPHBIN). VoHHas CBS3b.
Merannuyeckas cBsizb. Bonopoanas cBs3b. Medxcmonexynsapuvie 63aumo0eicmeaus.

Kpucrannnueckue u amopdHbie BemiecTBa. THITBI KPUCTAIITUYECKUX PEHIETOK (aTOMHAas, MOJEKYIsIpHas,
WOHHAsI, MeTaJlInyeckas). 3aBUCUMOCTh (DM3HUECKUX CBOWCTB BEIIECTBA OT TUMA KPUCTAJUIMYECKOW PEIIETKH.
[Tpuunubl MHOTOOOpa3us BemecTB. CoBpeMEHHbIE TMPEACTaBICHHUS O CTPOCHHHM TBEPABIX, XKUAKUX U
ra3o000pa3HbIX BEIIECTB. JKuoKue Kpucmainol.

Xumuyeckue peakuuu. ['oMoreHHble U reTeporeHHble peakiuu. CKOpoCTh peakiuu, €€ 3aBUCUMOCTb OT
pa3IMYHBIX  (PAKTOPOB: MPHUPOABI PEArMPYIONIMX BEIIECTB, KOHIEHTPALMKM pEarupyrolmx BeIeCTB,
Temrneparypsl (mpaBuiio Baut-T'odda), mmomaau peaknMOHHOW TOBEPXHOCTH, HAIWYHMS —KaTalu3aropa.
DHeprusi akTuBaluu. Axkmueuposannviii komniexc. Karanuzatopsl u karanus. Poiab kaTanu3aTtopos B IPUPOE U
MIPOMBIIIIEHHOM IPOU3BOJCTBE.

Ilonamue 06 sumanvnuu u sumponuu. uepeus I'uboca. 3axon I'ecca u cnencTBus U3 Hero. TemsoBble
3pPEeKTHl XUMUYECKHX peakuuid. TepMoxumuueckue ypaBHEHHs. OOpaTMMOCTH peakiuidi. XUMHUYeCKoe
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paBHOBecue. CMelIeHHEe XMMHYECKOTO PABHOBECHS MO JIEHCTBHEM pa3MUYHBIX (PAKTOPOB: KOHLIEHTPAIHH
peareHToB HWJIM TMPOJYKTOB pEaKkIHH, JaBJICHUS, TeMmmeparypbl. Poiab cMemieHuss paBHOBECHS B
TEXHOJIOTUYECKUX MPOLIECCAX.

Hucniepcusie cucteMbl. Koanouonvle cucmemsi. VicTuHHBIE pacTBOphl. PacTBopeHue Kak (U3MKO-
xuMudeckuid mporecc. CrnocoObl BBIpaKEHUS KOHLIEHTPAIMM PACTBOPOB: MAaccoBas JOJsS PacTBOPEHHOTO
BELLECTBA, MOAAPHAS U MOJIANILHAS KOHyenmpayuu. Tump pacmeopa u mumpogaHue.

Peakiuu B pacTBOpax 31eKTpoauTOB. KauecTBeHHbIE peakliuu Ha HOHBI B pacTBOpe. KuCIoTHO-0CHOBHEIE
B3aUMOJICICTBUS B pacTBopax. AMdorepHOCTh. HMoHHOe npoussedeHue 600bl. Booopoousiii noxaszamens (pH)
pacmeopa. T'uaponus coieid. 3HaueHHWE THUAPOJM3a B OMOJIOTHYECKHX OOMEHHBIX mporeccax. [IpumeneHue
THJIPOJINA3a B IPOMBIIIIICHHOCTH.

OKHUCITUTENTbHO-BOCCTAHOBUTENIBHBIC ~ PEAKIMH B  TIPUPOAE, IPOU3BOACTBEHHBIX IPOLECCaX U
KHU3HENEATSIBHOCTH OPraHu3MOB.  OKUCIUMENbHO-80CCMAHOBUMENbHBIL  NOMEHYUuan cpeowvi. [luazpamma
Ilypos. TloBeneHune BemIECTB B Cpeldax C pa3HbIM 3HaueHHeM PH. MeTonbl 3JEKTPOHHOTO W 21eKMPOHHO-
uonHoeo Oananca. ['anbBaHWYECKUU DJIEMEHT. XUMHUYECKHE HCTOYHHKU TOKa. CmaHoapmuulil 8000pOOHbILU
anekmpoo. Cmanoapmmuulil  INeKMPOOHbIL NOMEHYUan cucmemvl. Pad cmanoapmuvix 21eKmpooHbIX
nomenyuanos. Hanpagnenue oKuCIUmMenIbHO-60CCMAHOBUMENbHBIX peakyutl. DIEKTPOJIN3 PACTBOPOB U
pacraBoB coneid. [IpakTndyeckoe MpUMEHEHHE AIIEKTPOIIN3a U MOMYYEeHHUS IETOYHBIX, MEI0YHO3EMETbHBIX
METaJUIOB ¥ aTFOMHUHUS. KOppo3usi MEeTayioB: BUIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3HH.

OCHOBBI HEOPraHMYECKON XUMMHU

Obmas xapakrtepuctuka d31aeMeHTOB [A—IlIA-rpynn. Oxcuasl ¥ NEpOKCHABI HATpUs U KaJusl.
Pacno3naBanue kaTnoHOB HaTpus U Kanusi. Cov HaTPpusl, KaJlvs, KAJIbIUS U MarHus, X 3Ha4eHUe B MPUPOJIE U
KU3HU uernoBeka. JKecmkocmv 600bl u cnocobwl ee ycmpanenus. Kommnnexcuvie coeOuneHus anrOMUHUSL
Anromocunuxameoi.

Mertamnst IB-VIIB-rpynn (mens, nuHk, xpom, Maprasen). OcoOeHHOCTH cTpoeHusi aromoB. OOmiue
¢buznueckue U xumuueckue cpoictBa. llonydenune n nmpumenenue. OKCUABI U THIPOKCHUIBI 3TUX METAJJIOB,
3aBUCHMOCTh MX CBOMCTB OT CTENEHU OKHCIICHHUs 3JIeMeHTa. BaxuHeinmmue conn. OKUCIUTENbHBIE CBOMCTBA
coJiel XpoMa U Maprasiia B BbICIIEH CTETIEHU OKUCIIEHUs. Komniekcuvie coeOuneHus Xxpoma.

O6mras xapakrepuctuka 3meMeHToB [VA-rpynmel. CBolicTBa, mogydeHue U npuMeHenune yrisa. CuHTes-
ra3 Kak OCHOBa COBPEMEHHOM MPOMBINIJIEHHOCTH. AKTUBUPOBAHHBIN YTroJb Kak ancopOeHt. Hanocmpykmypeoi.
Mupoevle docmudicenus 6 odracmu co30aHUs HAHOMAMEPUAIOo8. DNeKMPOHHOe CIMpoeHUe MOJIeKYIbl Y2apHO20
eaza. Ilonyuenue u npumenenue y2apHoeo 2asd.

buonoruueckoe neiictBue yrapHoro rasa. KapOunel kambius, amoMuHusi u sxkenesa. KapOonatel u
rupokapOoHatel. Kpyeoeopom yenepoda 6 scusoii u Hedxcusou npupode. KauecTBeHHas peakuys Ha KapOOHAT-
noH. Dusnueckre W XUMHYECKHe CBOWCTBa KpemHus. Cumanbl u cwiaunuapl. Oxcun kpemuus (1V).
KpemuueBbie kUCIoThl ¥ X cou. CHIIMKAaTHBIE MUHEPAJIbl — OCHOBA 3€MHOM KOPBI.

OO6mas xapakrepucTka 31eMeHToB VA-rpynnsl. Hutpuasl. KauecTBeHHas peakiys Ha MOH aMMOHHUS.
A30THasi KHCIIOTa KaK OKHUCIUTenb. HuUTpaTel, UX (u3MuecKne M XUMHYECKHUE CBOWCTBA, MPUMEHEHHE.
CpoiictBa, monydeHue u mpumeHenue Qocopa. Dochun. Dochopubie u nonudPochopHbIE KUCIOTHI
buonoruueckas poib docdaTos.

OO6mas xapakrtepuctuka 3yeMeHTOB VIA-rpymmbl. OcoOble CBOMCTBAa KOHIIEHTPUPOBAHHOUM CEpPHOM
kucnoThl. KauecTBeHHbIE peakiiuu Ha cyabduI-, cylbQUT-, U Cylb(ar-uoHbI.

Obmas xapakrepuctrka sneMeHToB VIIA-rpynmel. Oco6eHHOCTH XuMuu GTopa. ['anoreHoBogopoab! 1
UX moJiyyeHue. ['alioreHoBOJOpOaHbIE KHUCIOTHI U HUX COJIM. KauyecTBEHHbIE PEAKIUU Ha TaOT€HU]-UOHBI.
Kucnopoaconepxkaiue coenuHenus xjaopa. [I[pumeneHnne raioreHoB 1 UX BaKHEUIIUX COCTUHEHUN.

brazopoousie cazvl. [Ipumenenue 61a20pooHbIX 2A308.

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB IPOCTHIX BEIIECTB, BOAOPOAHBIX COCAMHEHUH, BHICIINX OKCUIOB
U TUAPOKCUJIOB.

Wnentuduxaiys HEOPraHMYECKUX BEIIECTB M HOHOB.

XuMus 4 :KNu3Hb

Hayunbie MeToap! no3Hanus B XxuMuu. Mctounnku xumudeckoit uHpopmanmu. [louck unbopmaimn mno
Ha3BaHMAM, UACHTU(UKATOpPaM, CTPYKTYpPHBIM ¢opMynamM. XHUMHUUYECKUN aHAIU3, CHUHTE3, MOJICIUPOBAHUE
XUMHYECKUX TPOIECCOB U SIBICHHHA KaK METOAbl HAYYHOTO MO3HaHUs. Mamemamuyeckoe mMoOeiupogarue
NPOCMPAHCMBEHHO20 CIMPOEHUsL MOLEKYl opeaHudeckux seujecms. Cogpemennble u3uUKo-Xumuieckue memoobvl
YCMAaHo8AeHUsl COCMAasa U CMpPYKmMypvl 6eUiecms.
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Xumusi u 310poBbe. JlekapcTBa, hepMeHTHI, BUTaMUHBI, TOPMOHBI, MHHEpaibHble BOAbL. [Ipobiemsl,
CBSI3aHHBIE C MPUMEHEHHEM JICKApCTBEHHBIX IpernaparoB. BpeaHble NpUBBIUKA U (AKTOPHI, Pa3pylIaroONIue
3I0pOBbE (KypeHHE, YIOTpeOJICHHE ajaKoroJis, HapkoMaHus). PammonanpHOe muranue. [luineBbie H00aBKH.
OCHOBBI UILIEBON XUMHUH.

Xumust B MeaunmHe. PazpaboTka JiekapcTB. XUMHYECKUE CEHCOPBHI.

Xumusi B MOBCEIHEBHOM KU3HU. MoroIue 1 yucTsmue cpeactsa. Penennentsl, nHcekTuuabpl. CpeacTsa
JUYHOW TUTHEHBl M KocMmeTuku. [IpaBuna Oe3omacHOi pabOTBl C €AKMMH, TOPIOYMMH WU TOKCHYHBIMHU
BELLECTBAMU, CPEICTBAMU OBITOBOM XUMUH.

XUMHS U CEJIbCKOE X03I1CTBO. MUHEpaibHbIe U Opranuyeckue yaoopeHus. CpeacTBa 3amuThl paCTEHUM.

XuMus B IPOMBIIITIEHHOCTH. OOIKe MpencTaBiIeHHUs O IMPOMBIIIIEHHBIX CHOC00aX MOJIy4yeHHUs
XMMHMUYECKUX BEIIECTB (HAa NpUMEpe NPOU3BOJCTBA aMMHaKa, CEpPHOW KHUCIOTHI). I[IpombliieHHAs
opranuueckas xumus. CpIpbe Ul OPraHUYECKON MNpoMbIIIIEHHOCTH. [Ipobiema 0TX010B 1 MOOOYHBIX
npoaykToB. Hanboee KpymHOTOHHAKHBIE POU3BOACTBA OPraHUYECKUX COeTUHEHNN. UepHas U mBeTHas
MeTtamnyprusi. CTeKJIO U CHIIMKaTHAs IPOMBIIIJIEHHOCTb.

Xumus u sHepretuka. [IpuposnHbple UCTOYHMKHM YrieBoJ1opoaoB. [IpupoaHblii M NOMyTHBIA HEPTAHON
ras3pl, UX cocrtaB M ucnoib3oBanue. CoctaB Hedptu u ee mepepadborka. Hedrenpoaykrel. OKTaHOBOE YHUCIIO
O0ensuHa. OxpaHa OKpYXKawlled cpeapl Mpu HepTenepepaboTKe M TPaHCHOPTHUPOBKE HE(PTEHPOIYKTOB.
AnbTepHaTUBHBIE HCTOUHUKH SHEPTUU.

Xumusa B crpoutenbcTtBe. LlemeHnT. beton. Ilonbop onTUManbHBIX CTPOUTENBHBIX MAaTepHaOB B
MIPaKTUYECKON JAESITETbHOCTH YeJIOBEKa.

XUMUS U 9KOJIOTHUS. XUMHUYECKOE 3arpsisHEHNE OKPYKaroIlel cpeibl U ero MociaeICTBUS.

Oxpana ruapocdepsbl, MouBbl, aTMOCPEPbI, (GIOPHI U PayHbl OT XUMHUECKOTO 3arpA3HEHMUSL.

Tunel pacyeTHbIX 321a4:

Haxosxnenne MonekynsspHOr (OPMYIIbI OPraHWYECKOTO BEIIECTBA MO €ro IUIOTHOCTH U MAaCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOASALIUX B €r0 COCTaB, WIH IO MPOIYyKTaM CrOpaHUsl.

Pacuetsl MmaccoBoit 10J1u (MacChl) XUMUYECKOTO COETMHEHUS B CMECH.

Pacuersr macchl (00beMa, KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIIM OJHO W3 BEIIECTB AaHO B
M30BITKE (MMEET MPUMECH ).

Pacuetsl MaccoBoii uau 00BEMHON JOJM BBIXOJA MPOJIYKTAa PEaKUuu OT TEOPETUYECKU BO3MOXKHOTO.

Pacuets! TerioBoro s dexra peakium.

Pacuetbl 00BEeMHBIX OTHOIICHHI Ia30B MPH XUMUYECKUX PEAKLIUAX.

Pacuetsl macchl (00beMa, KOTMUECTBA BEIIECTBA) MPOAYKTa PEAKIIMH, €CIIH OJHO U3 BEIIECTB JJaHO B BUJIE
pacTBopa Cc OIpEeIeIEHHO MaccoBO J10Jiel PaCTBOPEHHOTO BEIIECTBA.

IIpumepHbIe TeMbI NPAKTHYECKUX PA0OT (HA BHIOOP yUHUTeJIsA):

KauectBenHoe onpenenenue yriepoja, BOJOPOJa U XJI0Opa B OPraHUYECKUX BEIIECTBAX.
KonctpynpoBanue mapocTepKKHEBbIX MOJIENEH MOJIEKYJI OPraHMYECKUX BEILIECTB.

Pacno3naBanue miiacrmacc u BoJIOKOH. [lonydeHne MCKyCCTBEHHOTO IIEJIKa.

Penrenne skcniepuMeHTaANIbHBIX 337a4 Ha MOJY4EHUE OpraHUYeCKUX BellecTB. Pemenue
SKCIEPUMEHTAJIBHBIX 33124 Ha paclio3HaBaHUE OPraHUYECKUX BemiecTB. MaeHTH KA HEOPraHUYECKIX
COEIMHEHUI.

[Tomyuenue, cobrpanue 1 pacrio3HaBaHHE T'a30B.

Pemrenne skcniepuMeHTaNbHBIX 33/1a4 10 Teme «MeTasuibl». Penienne skcnepruMeHTallbHbIX 33434 10
teme «Hemeramnby.

Pemrenne skcneprMeHTanbHBIX 3a7ad 1Mo TeMe «['eHeTuyeckas CBsI3b MEXKIY KilacCaMH
HEOPraHUYECKUX COCAMHEHUI.

Penrenne skcriepuMeHTANBHBIX 3a7a4 10 TeMe «I eHeTnyeckas CBsI3b MEXKy KJIacCaMU OPraHUYECKUX
COEIUHEHUI.

[Tony4yenue 3TuneHa u uzydyenue ero cBoMcTB. [lomydeHne yKCyCHOM KUCIOThHI U U3YYEHHE €€ CBOMCTB.
I'maponus xxupos.

N3roTtoBnenune Mpiia pyqdHoOi paboThl. XUMHUS KOCMETUYECKUX CPEICTB.

UccnenoBanue cBoiicTB 6enkoB. OCHOBBI MUIIIEBOI XUMUHU.

HccnenoBanue MUIEBBIX 100aBOK.

CBoiicTBa OTHOATOMHBIX U MHOTOATOMHBIX CIUPTOB. XUMHYECKUE CBOMCTBA aJIbJACTU/IOB.

Cunrtes cnoxHoro 3¢upa. ['uaponus yrieBo1oB.
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YcrpaneHne BpeMEHHOU 5KECTKOCTHU BOIBI.

KauecTBeHHBIE peaklIMy Ha HEOPTAHUYECKHUE BELIECTBA U UOHBI.

HccnenoBanue BAMSHUS pa3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUECKOM peakuuu. OnpenencHue
KOHIICHTPAILIMU pacTBOpa aCKOPOMHOBON KUCIIOTHI METOIOM TUTPOBAHUSI.
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TemaTn4eckoe IJIAaHUPOBaHUE
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11 kaacc,

(yriy0JieHHbIH
YPOBEHb)
Kou-Bo
Ne n/m HaunmeHoBaHMe TeM M pa3/iesioB
4acoB
1 HemeTamnbl 31
2 OO0mme cBoiicTBa METAJIIOB 2
3 MeTaJibl IJIaBHBIX NOATPYIIT 11
4 MeTtanibl 1000YHBIX HOATPYIIT 17
5 CTtpoeHnue BelecTBa 8
6 Teoperuyeckoe onucaHue XMMHUYECKHX peakIuii 17
7 XuMHYECKas TEXHOJIOTUs 7
8 XuMHUS B IOBCEIHEBHOM KM3HHU 4
9 Xumusi Ha cJ1yx0e 001IecTBa 3
10 XuMHs B COBPEMEHHOM HayKe 4
UTOI'O: | 104 yaca
Kou-Bo
Ne Tema ypoka
4yacos
Hemerasibl
1. 1
Knaccudukanus npocTsix BemniecTB. Bogopon
2. 1
l"asiorensl
3. 1
Xiop
4. 1
Kucnopoansie coeauHenus xjaopa
5. 1
XinopoBogopo. ConsiHast KUCIOTa
6. 1
dTOp, OpOM, MO/ M UX COCAUHEHUS
7. [IpakTrueckas pabota Ne 1. Pemenune skcriepuMeHTaIbHBIX 3a/1a4 110 TeMe 1
«["anoreHs»
8. 1
XaJIbKOT€HbI
9. 1
O30H — amnoTponHast MO-Iu(pUKALUS KUCIOPOaa
10. 1
[Tepokcu BoIoOpoia ¥ €ro MPOU3BOIHBIE
11. 1
Cepa
12. 1
Ceposojiopos. Cynbduast
13. . 1
CepHucThblii ra3
14. CepHblii aHTHIIPU U CEPHAs KACIIOTA 1
15. [IpakTuueckas pabota Ne 2. Penienue skciepuMeHTalbHBIX 33724 IO TeMe 1
«XaabKOTCHBD
16. Pemenue 3a1a4 v BBIMOTHEHNE YITPAKHEHUH TI0 TeMaM «l anoreHs» u 1
«XaabKOTCHBD
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17. 1
DNEeMEHTHI OATPYIIII a30Ta

18. 1
Aot

19. 1
AMMMAK ¥ COJIU AMMOHUS

20. [Ipaktuyeckas padora Ne 3. «IloxyueHue aMMuaka u U3y4eHHe ero 1
CBOMCTB»

21. 1
Oxkcupl a30Ta

22. 1
A30THas KUCJI0Ta U €€ COJIU

23. 1
dochop

24, . 1
®dochopublit aHruApUa U GochHOopHbIE KUCTOTHI

25. [Tpaktuueckas padota Ne 4. Perienue sxcriepuMeHTaIBHBIX 3a/1a4 110 TeME 1
«JIeMEHThI NOATPYIIIBI a30Ta»

26 1
Yraepona

27 1
CoenunHenus yriaepoaa

28 1
Kpemunit

29
CoenrHeHUs] KpEMHUS

30
O6o06matomiee moBTopeHue 1o reme «Hemerammbny

31
KonTtponbHas padota Ne 1 mo teme «Hemerammbny

OO01ue cBoliCcTBa METAJLIIOB

32 1
CBoiicTBa 1 METO/IBI MTOJIy4YEHUSI METAJIIOB

33 1
CrutaBbl

MeTtanibl rjaBHbIX HOATPYIIT

34 1
OO1as XapakTepUCTHKA IIETOYHBIX METAIIIOB

35 . . 1
Hatpwuii u xanui

36 1
CoenMHeHUs HATPUS U KaIUs

37 . 1
OO1as XapaKTepuCTHKA 3JIEMEHTOB TMIaBHOM noa-Tpymisl || rpymmbt

38 . 1
Maruuii 1 ero coeilMHeHus

39 . 1
Kanpiuit u ero coequHeHus

40 1
JKecTkoCTh BOJIBI U CTIOCOOBI €€ YCTpaHeHUs

41 . . 1
ANIOMUHUI — XUMUYECKHH 3JIEMEHT U TPOCTOE BEIIECTBO

42 1
CoenvHeHUS ATIOMUHUS

43 Pemenue 3a1a4 v BBIMOTHEHNE YIIPAKHEHUH 110 TeMe «MeTallyibl TJIaBHBIX 1

MOATPYII
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44 [Ipaktuyeckas padora Ne 5. Pernienne skcriepuMeHTaIbHBIX 33/1a4 110 TEMe 1

«MeTauTsl TJIaBHBIX OTPYIII)
MeTasjibl 1000YHBIX HOATPYII

45 1
OO01mast XxapaKTepUCTHKA MEPEXOTHBIX METAIIJIOB

46 1
Xpom

47 Coenunenus xpoMa. 3aBU-CUMOCTh KUCIIOTHO-OCHOBHBIX M OKHCIIUTEIb- 1
HO-BOCCTaHOBUTEJILHBIX CBOMCTB OT CTEIICHH OKHUC-JICHUSI METaslia

48 1
Maprasnen

49 . 1
Kene3o Kkak XUMUYECKHUI JIIEMEHT

50 1
Xeneszo — mpocToe BeuecTBo

o1 1
CoenuHenus xenesa

52 1
Menb

53 [MpakTuaeckas padota Ne 6. «[Tosryaenne menHoro ky-mopoca. [lTomyuenue 1
Ke-JIE3HOTO KyIopocay

o4 1
Cepebpo

55 1
30J10TO

56 1
uuk

57 Pewrenne 3aa4 v BINONI-HEHUE YIPAKHEHUM 110 Te-Me «MeTabl 1
MOOOYHBIX MOATPYIIID)

58 [IpakTnueckas pabota Ne 7. Pemenue skciepuMeH-TalbHBIX 3a7a4 10 TeMe 1
«Mertamibel MOOOYHBIX TOI-TPYIIIT

59 1
[Ipaktuueckas pabota Ne 8. «Ilosydaenne conun Mopay

60 1
O6o061maroniee NOBTOpeHUe 1o Teme «MeTaibh)

61
Kontponbras padota Ne 2 o Teme «MeTauibiy

CTtpoeHue BemecTBa

62 1
Snpo aroma. SnepHbie peakuu

63 1
DNEeKTPOHHBIE KOHPUTypaIluy aToMOB-1

64 1
DNEeKTPOHHBIE KOHPUTYpAIIUH AaTOMOB-2

65 1
KoBanenTHas cBs3b U CTPOCHUE MOJIEKY

66 1
HNonHas cBs3b. CTpoeHNE HOHHBIX KPUCTAIIIOB

67 1
Mertannuueckas cBsi3b. Kpuctamimueckue pemeTkd MeTaljoB

68 . 1
MexMoneKyasspHble B3aUMOICHCTBUSA

69 1
Ob6o6maromiee noBTopeHue 1no reme «CTpoeHne BelecTBa»

Teoperuyeckoe onucaHue XMMUYECKHX peakI il

70 .
TemnoBbie 3P HEKTH XUMHUUECKUX PEaKIIHiA

71 1

3akoH 'ecca
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72 1
DOutponusi. Bropoit 3aKkoH TepMOAMHAMUKA

73 . 1
Oueprus ['m06ca 1 KpUTEpUU CAaMOITPOU3BOIHLHOCTH XUMUYECKUX PEAKITUI

74 1
Pemrenue 3aay no teme «XuMuueckasi TEpMOIUHAMUKA

75 . . 1
CKOpOCTh XUMHUYECKOM peakuy. 3aKOH JIEHCTBYIOIINX Mace

76 1
3aBUCUMOCTb CKOPOCTH PEAKIIMH OT TEMIIEPATYpPhI

77 1
Karanus. Karanusatopsl

78
Xumuueckoe paBHoBecue. KoHCcTaHTa paBHOBECHS

79
[Tpunnun Jle- Ilatense

80 [Ipaktuyeckas padora Ne 9. CKOpoCTh XUMHUYECKUX PEeaKInil. XUMUYIECKOe 1
paBHOBecue -1

81 [MpakTuaeckas padorta Ne 9. CKOpoCTh XUMHUYECKUX PEAKITHI. XUMUYECKOE 1
paBHOBECHE -2

82 . 1
HNonnoe npounsseaeHue Boapl. BomopoaHblil moka3zaresb

83 1
XHUMHUYECKOE pABHOBECHE B paCTBOPax

84 1
XUMHUYECKUE UCTOUYHUKH TOKA. IJIEKTPOIIN3

85 1
O6o6mmaromiee noBTopeHue no teme «TeopeTruueckue OCHOBBI XUMUI)

86
KonTtponbras padota Ne 3 o Teme «TeopeTnueckre 0CHOBBI XUMUM)

XUMHYeCKas TEXHOJI0T sl

87 1
Hay4uHble nprHIMIIBI OpraHU3alMY XMMUYECKOTO POU3BOICTBA

88 . 1
[Ipoun3BOCTBO CEPHOM KUCIOTHI

89 1
[IpousBoacTBO amMmmuaka

90 1
[IpousBoacTBo Uuyryna

91 1
[IpousBoacTBo cTanm

92 . . 1
[IpoMBILLIEHHBII OPraHUYECKUI CUHTE3

93 . 1
XHUMHYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpe/ibl. «3eeHas XUMHUS

XuMHus B IOBCEAHEBHOM KU3HU

94 1
XUMUS TUIINA

95 1
JlexapCTBEHHBIE CPEICTBA

96 1
KocMmernueckue u mapdroMepHbie CpeacTBa

97 1
bertoBas xumust

Xumus Ha ciyxbe 001ecTBa

98
XUMHS B CTPOUTENBCTBE

99 1

XUMHS B CEJILCKOM XO3SIUCTBE
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100 1

Heoprannueckue matepuaisl
XuMus B COBPEMEHHOM HayKe

101 1
MeTo10710TUsl HAYYHOTO UCCIIEJOBaHUS

102 . 1
HcTouHNKM XUMUYECKOI HHPOpMALIUU

103 1
O6o61maromiee nopropenue 3a Kkypc 11 kimacca

104 1
KonTponbnas padota Ne 4. «MToroBast KOHTpoJibHasi paboTa»

104

Hroro
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