1.

AHHOTanus
K paboueii mporpamme 1o npeamery «Xumus» as 10-11 kinacca
[Iporpamma pa3paborana B COOTBETCTBUU C TPEOOBAHUSIMU
- ®enepanbHOTro 3aKk0Ha «O0 0Opa3zoBanum B Poccuiickoit @enepanum» ot 29.12.2012 Ne 273-D3.
- ®epnepanbHoro 3akoHa ot 31.07.2020 Ne 304-d3 «O BHeceHuu nzmMeHeHuil B OenepanbHblil 3aK0H
«O0 obpa3zoBanuu B Poccuiickoit denepannm» mo BOMpocaM BOCIUTAHUS 00YYAIOIIHXCSD).
- ®DenepanbHoro  3akoHa OT 24 ceHtsiOps 2022 r. Ne 371-03 «O BHeceHHH HU3MEHEHUH B
®denepanbHblii 3ak0H «O0 o0pa3oBanun B Poccuiickoit denepanum» u cratbio 1 denepanpHOro
3akoHa «O0 00s3aTenbHBIX TpeboBaHmusIX B Poccuiickoit deneparmmy.
-DenepanbHOr0 TOCYJAPCTBEHHOTO 00pa3oBaTENbHOIO CTAaHAApTa CpenHero(IojHOro) oOIero
obpaszoBanus (yrB. [Ipukazom MO u H P® o117.05.2012 Ne413)
-IIpukaza MO u H P® «O BHecennn nzmenennii B @enepanbHblil rocy1apcTBEHHbBIN
o0pa3oBaTeNbHBIA CTAHAAPT CPEAHEro o0IIero oopazoBanwsi, yreepxxa¢Huslii [Ipukazom MO u H PO
ot 17.105.2012 Ne 413» ot 31.12.2015 Ne 1578.
-Illpukaza MO u H P® «O BHecenun wusmeHeHuit B DenepanbHblii TOCYIapCTBEHHBIN
o0pa3oBaTeNnbHbI CTaHAAPT cpeAHero obimiero odopa3zoBanus, yrBepxka&HHbIN [Ipukazom MO u H PO
o1 17.05.2012 Ne 413» o1 29.06.2017 Ne 613
-[lpukaza Munnpocsemenus Poccunm « O BHeceHMM W3MEHEHHH B HEKOTOpbIE (henepaibHbie
o0Opa3oBaTeNnbHbIC CTAaHAAPTHI OOIIEro OOpa30BaHMS MO BOMPOCAM BOCHHUTAHHS OOYYaIOIIUXCSD OT
11.12.2020 Ne 712
- [Ipukaza MunucrepcrBa npocseieHuss Poccuiickoir @enepanuu ot 12 aBrycra 2022 r. Ne 732 «O
BHECEHUU HU3MEHEHUN B (denepaibHbli TOCyIapCTBEHHBIM 00pa30BaTENbHBIN CTaHIAPT CPEIHEro
o01iero oopa3oBaHus», YTBEPKACHHBINA MPHUKa30M MUHUCTEPCTBAa 00pa3oBaHus M Hayku Poccuiickoit
Oenepannu ot 17 mas 2012 r. Ne 413» (3apeructpupoBad Munroctom Poccun 12 centsops 2022 r.,
peructpanronnbiii Ne 70034)

- IIpuxaza MunucrepctBa mnpocBemenus Poccuiickoit @enepamuu ot 18.05.2023r. Ne 371 « OO
YTBEp)KIACHUHN (efepanbHO 00pa3oBaTebHOW IMPOTrpPaMMBI CPEIHEro oO0IIero oOpa3oBaHUsD»

(zapeructpupoBan Munroctom Poccun 12 mrosst 2023 ., peructpanuonnslii Ne 74228)

-Ilpukaza MunucrepctBa mnpocBenieHuss Poccuiickoit ®eneparuun ot  02.08.2022 roma «0O6
yTBep)KIAeHUN (enepanpHoro nepeuHs OOP, nonylieHHbIX K MCIOJIB30BAHMIO NPU pealu3aluu
UMEIOIUX TOCYJIAapCTBEHHYIO aKKpeauTalnuio obpaszoBatenbHbix mporpamm HOO, OO0, COO»
(3apeructpupoBan 3apeructpupoBan Muntoctom Poccun 29.08. 2022, peructpalidOHHBII HOMEpP
69822)

accyydTaHa Ha 34 qacoB B o

Ilnanupyemble pe3yJbTaThl 0CBOCHHS Y1eOHOI0 npeamMeTa « XuMHsD)

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiuBaeT TpeOOBaHUA K pe3yIbTaTaM OCBOCHUSI 00yJarOITUMUCS TPOTpaMM
CpeaHero o0miero o0pa3oBaHus: JUYHOCTHBIC, METAIIPEAMETHBIC U IIPEIMETHEIE.

B cTpykType NUYHOCTHBIX PE3yIbTAaTOB OCBOCHHS MPOTPaMMbl 110 OUOJOTHH BbIACICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOYYalOIIMMHCS  POCCUHWCKOW  Tpa)JaaHCKOU
UJEHTUIHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEJIbHOCTH U
CaMOOTIPENICNICHUIO, Haluuue Momusayuu K OOY4YCHHIO OWONOTHH, YeleHAnpasieHHoe
passumue BHYTPSCHHUX yOCKICHUN JTMIHOCTH Ha OCHOBE KITFOUCBBIX IICHHOCTEH M HCTOPUUYECKUX
TPAagUIMNA Pa3BUTUS OMOJOTHYECKOTO 3HAHHS, 20MOGHOCMb U CHOCOOHOCHb O0YYarOMIUXCS
PYKOBOJACTBOBaThCS B  CBOCM  JEATEIBHOCTH  ILIEHHOCTHO-CMBICIOBBIMH  YCTaHOBKaMH,



IPUCYIIMMH CUCTEME OMOJOrMYECKOro 0Opa3oBaHUs, Haluyue NpagoCcoO3HAHUS IKOJIOTUUYECKON
KYJIBTYPbI, CHOCOOHOCMU CMAa8umb eI U CTPOUTD KU3HEHHBIE TIAHBI.

JIMYHOCTHBIE pe3yNIbTaThl OCBOCHUS IIPOTPAMMBI IO OMOJIOTUHU JOCTUTAIOTCS B €AMHCTBE
yueOHOM U BOCIUTATENBHON NEATEIHHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU, IPUHATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu MOBEACHUS U CIIOCOOCTBYIOT MpPOIIECCaM CaMOIIO3HaHUS,
CaMOBOCIIUTAHUS M CaMOPA3BUTHUS, Pa3BUTHSA BHYTPEHHEW MO3UIIMU JIMYHOCTH, MAaTPUOTU3MA U
YBaXXEHUS K 3aKOHY U TPABOIOPSAKY, YEJIOBEKY TPyJa W CTaplIeMy IMOKOJEHHUIO, B3aUMHOIO
YBOXCHHS, OCPEe)KHOTO  OTHOIICHUS K  KyJbTypHOMY  HACJICOUI0 W TPAIUIUAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepauun, NpUpoae U OKPYKaIOILIEH cpelie.

JInyHOCTHBIE PE3yNbTaThl OCBOEHUS YUEOHOT0 MpenmMeTa «bruoIorusy JOIKHBI OTpaxaTh
TOTOBHOCTb M CIIOCOOHOCTHh OOYYalOIUXCs PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpUEHTALMW, MO3UTUBHBIX BHYTPEHHHX
yOeXKIeHHU, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOrO  0oOIlIecTBa,
pacuMpeHre >KM3HEHHOTO ONbITa M OMbITa JACATEIHPHOCTH B IPOILIECCE peaTu3allii OCHOBHBIX
HaIpaBJICHUN BOCITUTATEILHOM JIEATETLHOCTH, B TOM YUCJIE B YaCTH:

1) rpaIaHCKOr0 BOCIUTAHMSA:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM TMO3UIMHU OOYYArOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHUTYI[MOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHHE 3aKOHA U
MIPaBONOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH AESITENbHOCTU MPH CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnr Y4eOHbIX U TO3HABATENbHBIX 3314, BHITOJTHEHIUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSATh COOCTBEHHYIO TIO3MIMIO 110 OTHOIICHHIO K SBJICHUSM
COBPEMEHHOM KU3HH U OOBSICHSITH €€;

YMEHHUE YYHUTBHIBATH B CBOUX JCHCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOACH C pa3HBIMU YOEKIECHUAMH, KYJIbTYPHBIMU IEHHOCTSIMU U COLIMAJIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IIPOIECCE COBMECTHOI'O BBINMOJHEHUS YYEOHBIX,
MO3HABATEJIbHBIX W MCCIEIOBATEIbCKUX 33]1a4, YBAXXUTEIBHOTO OTHOLIEHUS K MHEHHIO
OTIOHEHTOB P 00CYkJACHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COJIEPIKAHNUS;

TOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOU JEATEIbHOCTH;

2) N1aTPMOTHYECKOT0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCUUCKOHN TPAKIAHCKOW MICHTHYHOCTH, MMATPUOTHU3MA, YBAKEHUS
K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH mepel PoauHON, ropaocTu 3a CBOW Kpail, CBOIO
Poauny, cBOM A3BIK U KYJIBTYpPY, IPOILIOE U HACTOALLEE MHOTOHALIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K MPUPOAHOMY HACIEAUI0 U MaMATHUKAM OPUPOAbL,
JOCTH>KEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTh OLIGHMBATh BKJIAJl POCCUHCKMX Y4YEHBIX B CTAHOBJICHHE U pa3BUTHE
OHMOJOTUY, TOHUMAaHHI 3HAYeHUs OMOJIOTUHU B TIO3HAHUH 3aKOHOB MIPHUPO/IbI, B )KU3HH YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uaeiiHas  yOexAEHHOCTh, TOTOBHOCTh K CIy)XeHMIO U 3amuTte OredecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHUE JYXOBHBIX IEHHOCTEH pOCCUICKOT0 HapoAa;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MTOBEICHUS;



CIOCOOHOCTH OIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOpaJbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIAJIa B IOCTPOCHHUE YCTOMYMBOTO OyAyIIEero;

OTBETCTBEHHOE OTHOUIEHHWE K CBOUM POJUTENSAM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHSA LIEHHOCTEH CEMEHHOMN XU3HU B COOTBETCTBUHU C TPAJULUSIMHU HAPOJIOB
Poccuu;

4) 3cTeTHYECKOTr0 BOCTIMTAHUS:

ACTETHYECKOE OTHOIIECHUE K MHPY, BKIIFOYAs ICTCTHKY ObITa, HAYYHOT'O U TEXHUYIECCKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUN;

IMOHUMaHUE SMOLIMOHAIIBHOTO BO3AEHCTBUS KUBOU MPUPOJBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXXEHHIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHUE IMPOSBIIATH
KaueCTBa TBOPYECKOM JINUHOCTH;

5) d¢usuyeckoro BocnuTaHus, (GOPMUPOBAHUS  KYJbTYPbl 3J0POBbS H
3MOLMOHAJBHOIO 0JIArONOJIYYHS:

MMOHVMAHHE U PeaTi3aIus 3I0pOBOTO U OE30MacHOro 00pasa KU3H| (310POBOE MTUTAHHE,
COOJIIOZICHHE TUTUCHHYECKUX MPABWI M HOPM, COQIAHCUPOBAHHBIM PEKUM 3aHATHH M OTbIXA,
perymsipHass (U3AYECKash AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO ¥ KOMIIETEHTHOTO
OTHOIIEHHUS K COOCTBEHHOMY (DPM3HUYECKOMY U MICUXUYECKOMY 37]0POBBIO;

MMOHUMAHWE IIEHHOCTU TMPaBWJI HHAUBUAYAJIbHOTO U KOJUJIEKTUBHOTO ©0€30macHOro
MOBEJCHUS B CUTYAIUAX, YTPOKAIOLIUX 3JOPOBbIO U JKU3HU JIFOACH;

OCO3HAHUE MOCIIEJACTBUI W HENPHITHS BPEIHBIX MPUBBIUEK (YHOTPEOICHUS aJKOTOJIS,
HApKOTUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHMA:

TOTOBHOCTH K TPY/ly, OCO3HAHHE [IEHHOCTH MAaCTEPCTBA, TPYI0JIIO0HE;

FOTOBHOCTh K  AaKTUBHOM  JEATEIBHOCTHM  TEXHOJIOTMYECKOM W COLHMAIbHOMN
HaIPaBJIECHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, IJIAHUPOBATH M CAMOCTOSITEIBHO BBIMOJIHSTH
TAKYIO JEATEIIbHOCTb;

MHTEpEC K pazNu4HbIM cepam mpodeccCHOHANTBHON NEATEIbHOCTH, YMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOOD Oynyieii mpodeccuu U peanr3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IIJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO M caMOOOPa30BaHUIO HA MPOTSIKEHUH BCE
KU3HU,

7) 3K0JIOTMYECKOTr0 BOCTIMTAHUS:

9KOJIOTUYECKHU 11eJIeCO00pa3HOE OTHOIICHUE K MPUPO/IEC KaK UCTOUHUKY JKM3HU Ha 3emIle,
OCHOBE €€ CYIIECTBOBaHUS,

TOBBIIICHUE YPOBHS IKOJIOTHYECKOW KYIbTYPBI: MPHOOPETEHUE ONBITA TUTAHUPOBAHHUS
MIOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN ISl OKPYKAIOLIEH Cpeibl;

OCO3HaHUE TI00aTbHOI0 XapaKkTepa SKOJOTHIECKUX MPOoOieM U MyTel X peleHus;

CIOCOOHOCTH UCIONIB30BATh MPUOOpETaeMble IPU U3yYECHUU OMOJIOTHUH 3HAHUSA U YMEHUS
IpU pElIeHUU MPOOJEM, CBSI3aHHBIX C PALMOHAIBHBIM MPUPOIOIOIb30BaHUEM (COONIIOCHNE
MpaBUJI MOBEJICHUS B IMPUPOJE, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHS B 3KOCHUCTEMAX,
OXpaHy BUOB, SKOCHCTEeM, Orochepsl);

AKTUBHOE HENPHATUE ACHCTBUM, NPUHOCAIIMX BPEJ OKPYKAIOWIEH MPUPOJHOM Cpeje,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIC YKOJIOTHYSCKUE IMOCISACTBHS MPEIITPHHUMAESMBIX
JIEMCTBUM U PEAOTBPALLATh UX;

HaJu4yhe PA3BUTOIO SKOJOTMYECKOI'O MBILUICHUS, HKOJIOTMYECKON KyJIbTYphl, OIbITa
JEATEIbHOCTH  HJKOJOTMYECKOM HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B



[I03HABATEILHOW, KOMMYHUKATHBHOH W COLMAIBHOW TPAKTHUKE, TOTOBHOCTH K YYacTHIO B
IIPAaKTUYECKON JAEATENBHOCTH dKOJIOTHYECKON HAIIPABIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JHAlore KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHHE  S3BIKOBOW W  YHMTATENbCKOM  KYJIBTYphl ~KaK  CpEJICTBa
B3aUMOJICHCTBHS MEXY JIFOIbMHU M ITO3HAHUS MUPA;

MOHMMaHKE Crenu(pUKA OHOJIOTHM KaK HAyKH, OCO3HaHUS e€ ponu B (HOPMHUPOBAHHUU
palMOHATFHOTO HAYYHOTO MBIIIICHHS, CO3aHUU LIETOCTHOTO MPECTABICHHUS 00 OKPYKaIoIeM
MHUpEe KaK O eIMHCTBE NpPUPOABI, YeIOBEKa W oOmecTtBa, B MO3HAHUM HPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHuu MpoodiieM COXpaHeHuUs! IPUPOTHOTO PABHOBECHS;

yOeX)AEHHOCTh B 3HAUMMOCTH OWOJIOTUU AJII COBPEMEHHOM LMBUIN3ALUU: 00eCIeUeHUS
HOBOT'O YpPOBHSI Pa3BUTHS MEIUILMHBI, CO3JaHUE MEPCIEKTHUBHBIX OMOTEXHOJOTUMN, CIIOCOOHBIX
pemaTh pecypcHble IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, MOUCKA MyTEH BBIXOAA U3 TI00ATBHBIX
IKOJIOTHUECKUX MPOOIIeM U oOecrieueHus Iepexoia K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATIHLHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aWHTEPECOBAHHOCTH B TIOJYYEHUU OMOJIOTMYECKHX 3HAHWN B IEJIAX MOBBIIIEHUS 00IIen
KyJBTYpBl, €CTECTBEHHO-HAYYHOH TIpPaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YyHKIIHOHAJILHOU
rPaMOTHOCTH O0y4aroumxcs, GopMUpyeMoil pu U3y4eHUU OHOJIOTHH;

MOHMUMAaHHUE CYIIHOCTH METOJOB IMO3HAHUS, UCIOJb3YEeMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS [UJIs aHajiu3a M OOBSCHEHUS SBIICHUMN
OKPY)KAIOIIeT0 MHUpPAa M MPOUCXOIAIIMX B HEM H3MEHEHUN, YMEHHE JellaThb 0O0OCHOBaHHbBIC
3aKJIIOYCHHUST HA OCHOBE HAYYHBIX ()AKTOB W HMMEIOIIUXCSA JAaHHBIX C LENbI0 IOTyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIFHO HCIONB30BaTh OMOJOTHYECKHE 3HAHHS JUISL PEIICHUS
po0JeM B peabHBIX )KU3HEHHBIX CUTYallUsX;

OCO3HaHUE IIEHHOCTH HAYYHOU JESTENbHOCTH, TOTOBHOCTH OCYIIECTBIIATH MPOECKTHYIO U
HCCJIEIOBATENHCKYIO ACSITeNbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIHOCOOHOCTh K HENpEephIBHOMY OOpa3oBaHUI0 U CamMO0Opa3OBaHUIO, K
AKTUBHOMY TIOJNyYEHUIO HOBBIX 3HAaHUW 1O OHOJIOTMH B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATHI

MeramnpeameTHble pe3ynbTaThl OCBOCHUS yU4eOHOTro npeamera «bronorus» BKIIOYaroT:
3Ha4MMble Ui (OPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIINXCSA MEKAUCHUIUIMHAPHBIE
(MexrnpenMeTHbIe) OOLIeHayYHbIe OHATHS, OTPaKaIOIINE LIeTIOCTHOCTh HAYYHOW KapTHHBI MUPa
U criequpUKy METOJ0B IO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, SJHEPIus,
SBJIEHUE, ITPOLIECC, CUCTEMA, HAYUHBIN (DaKT, IPUHLIUII, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
Teopus, UCCle0BaHNE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTUE); YHUBEPCAIbHbBIE
yueOHbIe JeiicTBUS (T03HABATEIbHBIE, KOMMYHUKAaTHBHBIC, PETYISTUBHBIE), 00CCIIEUHMBAIOIINE
(dopmHpoBaHne PYHKIHMOHATBHOM IPaMOTHOCTH M COLIMAIBHOM KOMIETEHIIUN 00YUYarOLINXCS;
CHOCOOHOCTh 00Y4YaIOLINXCS UCII0JIb30BaTh OCBOSHHBIE MEXKAUCIUILUIMHAPHBIE,
MHUPOBO33pEHYECKHE 3HAHUSI U YHUBEpCaAJIbHbIE yueOHbIe IeCTBUS B IO3HABATEIbHON 1
COLIMAJIbHOW ITPAKTHKE.



B pesynbraTe m3ydeHUss OWOJIOTMM Ha YPOBHE CpETHETrO OO0Iero ooOpa3oBaHUs Y
oOyugatromerocss OynyT copMupOBaHBI MMO3HABATEIBHBIC YHUBEPCAIBHBIC y4eOHBIC JIEHCTBUS,
KOMMYHUKATHBHBIC YHUBCPCAJIBbHBIC yT-I€6HBI€ Z[ef/'ICTBI/IFI, PEryJIsITUBHBIC YHUBCPCAJIBHBIC
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEIILHOCTb.

MertanpeaMeTHbIe pe3ysibTaThl OCBOSCHHUS MPOrpaMMBI CPEIHEro OO0IIero odpa3oBaHUs
JIOJDKHBI OTPaXKaTh:

ORyajieHne YHHBEPCAJIbHBIMH YU€OHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JIOTHYECKHUE e CTBUS:

CaMOCTOSITENILHO (DOPMYITHpPOBaTh M aKTyaIM3UpPOBATH MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIIOJIB30BATh IIPHU OCBOCHUU 3HAaHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIJIICHUA (aHaJII/I?;a,
CHHTE3a, CpaBHCHHUsS, KIacCUPUKAIMKM, OOOOIICHUS), PACKPBIBATh CMBICT OHOJOTHYECKUX
TOHSATHUH (BBIICIATH MX XapaKTEPHbBIC PU3HAKY, YCTAHABIUBATH CBSI3U C JPYTUMH ITOHITUSMHU ),

OTIPENeNIATh LENH NEATSILHOCTH, 3ajaBas IMapaMeTpbl W KPUTCPUH HMX JTOCTHIKCHUS,
COOTHOCHUTD PE3YJIbTAThl ACATCIbHOCTU C ITOCTABJICHHBIMU LCIISAMUA;

WCIIOJIb30BAaTh OMOJIOTUYECKHE TMOHATUS Il OOBSCHEHUS (AKTOB WM SBICHHHA KUBOU
[IPUPOJBL;

CTPOUTHL JIOTHMYCCKHUEC PACCYKICHHUA (I/IHI[}IKTI/IBHI)IG, ACAYKTUBHBIC, I10 aHaJIOFI/II/I),
BbIABJIATH 3aKOHOMCPHOCTU W IMPOTHBOPCYHA B paCCMAaTpUBACMbIX ABJICHHUAX, q)OpMy.]II/IpOBaTI)
BBIBOJIBI M 3aKJIFOUCHUS;

MPUMEHSTh CXEMHO-MO/ICIIBHBIC CPEIICTBA JIJIS TPE/ICTABICHUS CYIIICCTBEHHBIX CBS3CH U
OTHOIICHHUIA B M3Y4Ya€MbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEYUN Pa3HOrO Poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(POPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabareiBaTh IUIaH pEHICHHWS MpoOJIeMBl C y4€TOM aHaM3a HMEIOIIUXCS
MaTepUaIbHBIX U HEMATEPUAILHBIX PECYPCOB;

BHOCHUTBb KOPPCKTUBBI B ACATCIIBHOCTb, OLICHUBATHL COOTBETCTBUC PE3YJILTATOB LCIIAM,
OLICHUBATh PUCKU HOCJ’IGI[CTBI/If/'I JACATCIIbHOCTH,

KOOPJIMHUPOBaTh M BBINOJHATE PabOTy B YCIOBUSAX pEAbHOTO, BUPTYaJIBHOTO U
KOMOWHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaATh KPEATHBHOE MBIIUICHUE MPU PEIICHUH XXKU3HEHHBIX TPOOIIeM.

2) 6a30BbIe HCCIEN0BATEIbCKHE HeHCTBHS:

BJIQJICTh HaBbIKAMU y4€OHO-UCCIIEI0BATEILCKOW U TIPOEKTHOU JESTEIHLHOCTH, HaBBIKAMH
paspenieHus mpodieM, CIOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEILHOMY TIOMCKY METO/OB
pGHIeHI/Iﬂ HpaKTI/I‘-IGCKI/IX 3aaa4, HpI/IMeHeHI/IIO pa3J'II/I‘~IHI)IX METOA0B ITO3HAHUSI,

UCIOJIb30BaTh Pa3lIMYHbIE BHUJABI JEATEIBHOCTH MO MOJYYEHHUI0O HOBOIO 3HAHUS, €ro
UHTEpIIpEeTaluy, MTPeoOpa3oBaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTyalMsIX, B TOM YHUCIE MPHU
CO3/IaHUU YYEOHBIX U COIIMAIBHBIX TPOEKTOB;

(GbopMUPOBATh HAYYHBIH TUIT MBIIUICHHS, BIAJAETh HAYYHON TEPMUHOIIOTHUEH, KIIOYEBBIMU
MOHATHIMH U METOIaMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3aJlayd B OOpa30BaTEIbHON ACSITENBHOCTH U
JKNU3HCHHBIX chyauHs{x;

BBISIBJIATH HpI/I‘-II/IHHO-CJIeZ[CTBeHHBIG CBA3U U aKTyaJII/I?;I/IpOBaTI) 3aaaqy, BBIABUT'AThb
TUNOTe3y €€ pelleHHs, HaxOAuUTh AapryMEHThl HJs J0Ka3aTelbCTBA CBOMX YTBEPKIACHHIA,
3a/1aBaTh apaMETPhl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBaTh TOJNYyYEHHBIE B XOJAE pEUICHHS 3aJaud pe3yJbTaTbhl, KPUTHUYECKU
OILICHUBATbH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;



JaBaTh OLIEHKY HOBBIM CHTYallHsIM, OLEHUBATh IPUOOPETEHHBII OIIBIT;

OCYIIECTBIISATH IIeJICHANPABICHHBI MOUCK MEPEHOCA CPEICTB U CIOCOOOB JIEHCTBHS B
poQeCCHOHATIBHYIO CPENY;

YMETh TE€PEHOCUTHh 3HAaHWA B I[IO3HABATEIbHYID M MPAKTUYECKYI0 o0iacTu
KHU3HEACATEILHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIC WJEH, IpeiaraTb OPUTHHAJIBHBIE TOJXOAbI M PEHICHUs, CTaBHUTh
npoOJIeMBl U 3aJ1a9H, JOITyCKAIOIINE aJIbTePHATUBHBIC PELIICHHUS.

3) padora ¢ undopmanmeii:

OPHEHTUPOBATHCS B PA3NIMYHBIX MCTOUYHUKAX HH(pOpMaruu (Tekcre yueOHOTro mocoows,
HAYYHO-TIOMYJISIPHOU JIUTEpaType, OMOJOTHUECKUX CIOBApSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax naHHBIX, B lIHTepHeTe), aHATWM3UPOBAaTh HMH(OPMALMIO PA3TUYHBIX BHIOB U (HOpM
IpE/ICTaBICHNUS, KPUTUYECKHU OL[CHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEYHBOCTD;

(bOopMyTHpPOBATh 3alPOCHl M TNPHUMEHSTH PAa3IUYHBIE METOJbI MPHU IOUCKE M OTOOpe
Ouonornyeckoit nHGopMaIK, He0OXOIMMOH JIJIS BRIIOJTHEHUST Y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT UCIOJIB30BaHUS WHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIB30BAHMUS PA3IIMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIBHYIO (OPMY NPEACTABICHUS OHOIOTUYECKON
UHPOpPMAaLUH (CXeMBbI, TpapUKH, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTOe);

UCIIOJIb30BAaTh HAYYHBIH $3bIK B KAueCTBE CPEICTBa NpHU padoTe ¢ OMOJIOTHYecKou
uH(popManueil: MpUMEHITh XUMHUYECKHEe, (PU3MUSCKHEe U MAaTEMAaTHYECKHE 3HAKU M CHMBOJIbI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYpy, HCIIOJIB30BaTh U IPeoOpa3OBBIBaTh 3HAKOBO-
CHMBOJIMYECKHE CPE/ICTBA HATIISITHOCTH;

BJAJIETh HAaBBIKAMHM pACIO3HABaHMA W 3alIUThl WHpOpManuK, HHOOPMAITMOHHON
0€30MacCHOCTH JIUYHOCTH.

OBgJiajienne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU 1€ CTBUSAMU:

1) oOmienue:

OCYIIECTBJISATh KOMMYHHUKAIIMU BO BCEX cepax KHU3HU, aKTHBHO Y4aCTBOBATh B AUAJIOTE
WIN JIUCKYCCUU IO CYIIECTBY OOCYXJaeMoil TeMbl (yMEHHE 3a/1aBaTh BOIPOCHI, BBICKa3bIBAThH
CY)KJICHHUSI OTHOCHUTEJIBHO BBHINOJHEHUSI TNpeajaraeMold 3ajayd, Y4YUTHIBAaTh HMHTEPECHl U
COTJIACOBAHHOCTH MO3HMILUI JPYrUX YYACTHUKOB JIHAJIOTa WM JUCKYCCUH);

pacrio3HaBaTh HeBepOalbHBIC CpPEACTBAa OOIICHHWS, NMOHMMATh 3HAUYEHHE COIMAIBHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CHTYalluld, YMETh CMST4aTh KOHQIUKTHI 1
BECTH MIEPETOBOPHI;

BJIAJICTh PA3IUYHBIMU cIIOcO0aMM OOIEHMS M B3aUMOJCHCTBHUS, TIOHUMATh HAMEPEHHS
JPYTHX JIIOACH, MPOSBIATh YBaKUTEIHHOE OTHOLICHUE K COOSCEJHUKY M B KOPPEKTHOH (opme
(GopMyIHpPOBATH CBOU BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIB30BAHUEM S3BIKOBBIX
CPE/CTB.

2) coBMeCTHad JI1esiTeJIbHOCTD:

MOHUMATh W HMCIIOJIF30BaTh MPEUMYIIECTBA KOMAHIHON U MHIMBUAYAIBLHONW paOOThI IpU
peleHnn OMOIOrHYecKOi Mpo0IeMbl, 000CHOBBIBATH HEOOXOAMMOCTh TPUMEHEHHS TPYITOBBIX
(dopM B3aMMOCHCTBUS NIPH pelIeHNH y4eOHOH 3a/1auu;

BBIOMpATh TEMaTHKy W METOIBI COBMECTHBIX NEHCTBHH C y4ETOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH KaXKJI0T0 WieHa KOJIEKTHBA,



MPUHUMATh 1€ COBMECTHOM JIE€ATEIbHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUA MO €€ INOCTUKEHMIO: COCTAaBJIATH IUIAH JEHCTBUHM, pPACHPENENATh POJIU C Y4ETOM
MHEHUI YYaCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OLICHHUBATh Kau4eCTBO CBOETO BKJIA/Ia U KKJOTO YYaCTHUKA KOMAH]IbI B OOIIMM pe3ynbTar
1o pa3paboTaHHBIM KPUTEPUSIM;

MpeasiaraTb HOBbIE MPOEKTHI, OLIEHUBATh WUJEU C MO3ULMH HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISATh MO3UTHUBHOE CTPATErMYECKOE TOBEACHHUE B PA3JIMYHBIX CUTyalHsX,
MPOSIBJISITH TBOPYECTBO M BOOOPaKEHHE, OBITh MHUIIUATUBHBIM.

OBJ1aieHHe YHUBEPCAJIbHBIMYU PeryJsiTHBHBIMHU ACHCTBUSMMU:

1) camoopranu3anus:

UCIOJIb30BaTh OMOJOTUYECKNE 3HAHUS JUIS BBIABICHUS MPOOJIEM M HMX pEIICHUs B
JKU3HCHHBIX U y‘-I€6HBIX CUTyal X,

BI)I6I/IpaTB Ha OCHOBE OMOJIOTMYECKHUX 3HAHUHI LECJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX
JIEUCTBUAX M IMOCTYNKAX MO OTHOIICHUIO K >KMBOM MPHUPOJE, CBOEMY 3J0POBBIO U 3I0POBBIO
OKPYKaIOIIINX;

CaMOCTOSITEIILHO OCYIIECTBIISITh IMO3HABATEIBHYIO JIEATEIBHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh M (OPMYyIUPOBaTH COOCTBEHHBIE 3aJauyd B O0Opa30BaTENbHOW JAESATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH TUIaH PELICHUS TPOOJIEMBI C YIETOM UMEIOUINXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUYTEHU;

AaBaTb OLICHKY HOBBIM CUTYallUsIM;

pacmmpsATh paMK{ Y4€OHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;

JeTaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIbIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKON OJpYyIULMHA B Pa3HBIX
00JacTsX 3HaHUH, OCTOSIHHO TOBBIIIATH CBOI 00pa30BaTeNbHBINA U KyJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIGHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBHI B JAESATEIHHOCTb, OIICHUBATH
COOTBETCTBUE PE3YJIHTATOB LIEJISM;

BJIaACTh HaBbIKaAMH MMO3HABATCIILHON pe(i)JIGKCI/II/I KaK OCO3HaHHA COBCPIIACMBIX I[GI\/JICTBI/II;'I
N MBICIIUTCIIBHBIX MMPOLECCOB, UX PC3YJIbTATOB U OCHOBaHHfI, HCII0JIb30BaTh HpI/IéMBI pe(l)JIGKCI/II/I
JUTS OIICHKU CUTYaIliH, BBIOOpAa BEPHOTO PELICHHUS;

YMETb OIIEHUBATh PUCKH U CBOEBPEMEHHO IMPUHUMATh PEIICHHUS MO0 UX CHIKEHUIO;

MPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX P aHAIHU3E PE3yNIbTaTOB ACSITEIbHOCTH;

3) npuHsiTHe ce0s U APYrHUX:

MPUHUMATD ce0sl, MOHMMAas CBOU HEJAOCTAaTKU M IOCTOMHCTBA;

IIPUHUMAaTbh MOTUBEI U apI'YMEHTHI IPYIUX IIPU aHAIU3€ PE3YILTATOB AEATEIBHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMINOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOr0 YeJIOBEKa.



NPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHBIE pe3yabTaThl OCBOCHHS IMPOTPAMMBI CPETHETO OOIIEro oOpa3oBaHMs MO XUMHH Ha
0a30BOM YpOBHE OPHEHTHPOBAHBI HA 00ECTICYCHHE MMPEUMYIIECTBEHHO 00111e00pa30BaTeIbHON U
OO0IIEeKyJIbTYpHOU MOArOTOBKM oOydaromuxcs OHU BKIJIIOYAKOT: crienuduyeckue s yueOHOro
npeamera «XUMUSI» HAay4YHBIC 3HAHUA,

YMEHUS U CIIOCOOBI ICHCTBHI 10 OCBOSHHIO, HHTEPIIPETAIMU U IPe0Opa30BaHUIO 3HAHUH, BHIBI
NeSITeAbHOCTH 110 MOJIyY€HUIO0 HOBOI'O 3HAHUS U MPUMEHEHUIO 3HAHUN B PAa3JIMYHBIX Y4EOHBIX U
peanbHBIX JKM3HEHHBIX CHUTyalUsAX, CBA3aHHBIX C XWMHeW. B mporpamme mnpeamMerHbie
pe3ynbTaThl IPEACTABICHBI 10 TOAAM U3Y4YCHUS

10 KUIIACC
[IpenmerHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTpaXaroT:
1) c(OPMUPOBAHHOCTh MPEACTABICHUN: O XHUMHUYECKOM COCTABISIONIEH €CTECTBEHHO-

HAaYy4YHOH KapTHHBI MHpa, POJIM XUMHUH B TIO3HAHUM SIBICHUN MPHPOIBI, B (HOPMHUPOBAHHUU
MBILIUICHUSI ¥ KYyJIBTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXOIUMOM Jyis
pelIeHusl MPAaKTUYECKUX 3a/Ja4 W OKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0pPOBBIO U IPUPOJHOM cpene;

2) BJIQJICHUE CHCTEMOM XHMMMYECKUX 3HAHMM, KOTOpPAas BKJIKOYAECT: OCHOBOINOJAraArOIINe
HOHATHUS (XMMUUYECKHIM 3JE€MEHT, aTOM, JIEKTPOHHAasi 000104Ka aToMa, MOJIEKYJIa, BAJICHTHOCTb,
AJIEKTPOOTPUILIATEILHOCTh, XHWMHUYECKasi CBS3b, CTPYKTypHas Qopmyina (pa3BépHyTas u
COKpAIlEHHas), MOJIb, MOJISIpHAs Macca, MOJIAPHBIA 00BEM, YIJIEpOIHBIA CKEJeT,
(GyHKIMOHAIbHAS TIpylma, pajudKall, U30MEpHs, U30MEpPbI, TOMOJOTHYECKHI psia, TOMOJIOTH,
YIJIIEBOLOPOABI, KUCIOPOJ- U a30TCOJEPKALINE COEAUHEHNs], MOHOMED, ITOJIMMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COSIMHEHMS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS OPraHUYECKUX
BemectB A M bByriepoBa, 3akOH COXpaHEHHMs MacChl BEILIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUYECKHE 3HAHUS, JIEXKAIIUE B OCHOBE IOHHMaHUs
IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBIECHUH, (PaKTOJOIMYECKUE CBEIEHUS O CBOWCTBAX,
COCTaBe, MOJyYeHUH U 0€30T1aCHOM HCIIOJIh30BAHNN BAKHEHIIIUX OPraHNYECKUX BEIIECTB B OBITY
Y MIPAKTHUYECKOM IEATEIBHOCTH YEJI0BEKa,

3) c(OPMHPOBAHHOCTh ~YMEHHUH  BBISBISATH  XapaKTEpHBIC OpU3HAKW  TOHATHH,
YCTaHABIMBATh MX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOLIME IIOHATHS IIPU ONMCAHUU
COCTaBa, CTPOCHHMS U NMIPEBPALLICHUI OPraHUYECKUX COEINHEHHII;

4) c(OPMHUPOBAHHOCTh YMEHHUH HCIIOJIb30BaTh XMMUYECKYI0 CHUMBOJIUKY JUISI COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHOH) (opMyn  OpraHHYECKUX
BEUIECTB U yPAaBHEHUN XMMHYECKHMX PEaKLUM; N3rOTABJIMNBATH MOJEIN MOJIEKYJ OpPraHMYECKHX
BELIECTB JUIsl WJUTFOCTPALMU UX XMMHUYECKOTO U POCTPAHCTBEHHOI'O CTPOCHMUS;

5) cOPMUPOBAHHOCTh  YMEHUH YCTaHABJIUBATh MPUHAUISKHOCTh  U3YyYEHHBIX
OpPraHMYECKHUX BEIIECTB IO MX COCTaBy U CTPOCHHUIO K OMNpeAeNéHHOMY KIlaccCy/TpyIe
coequHeHuil  (yryie-  BOJOpOABI,  KHUCIOpPOJI- U a30TCOAEpKALME  COEIUHEHUS,

BBICOKOMOJICKYJISIPHBIE COEIMHEHUS); TaBaTh UM Ha3BaHUS IO CHCTEMAaTUYECKOW HOMEHKIIAType
(IUPAC), a taxxe NpUBOAUTH TPUBUAIBHBIC HA3BAaHUS OTICIBHBIX OPraHUYECKHX BEIIECTB
(3TWNEeH, TPONMMIICH, AaleTWICH, OSTUJCHIJIMKONb, TIHMIEpHH, (eHon, QopMalbaeru,
aleTalbJeTul, MypaBbUHAas KHUCIOTA, YKCyCHas KHUCJIOTa, OJIEMHOBAas KHCIOTa, CTEapUHOBas
KHCIIO- Ta, TJII0K03a, PPYKTO3a, Kpaxmall, eJUTI0II03a, TIHUIIKH);

6) Cc(OPMHUPOBAHHOCTb YMEHHMS OIPENENATh BHMJbl XUMHUYECKOH CBS3M B OpPraHUYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);
7) C(OPMHUPOBAHHOCTh YMEHHUS NPUMEHSTH IOJIOKEHUSI TEOPHUM CTPOEHUS OPraHUYECKHX

BeuiectB A M bBytnepoBa 11 0OBsICHEHHMSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

8) cOpPMUPOBAHHOCTh YMCHHH XapaKTepU30BaTh COCTaB, CTpPOCHUE, (U3UYECKHEe U
XMMHUYECKHE CBOWCTBA TUIIMYHBIX MPEJICTABUTENCH Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(meran, »TaH, STWIEH, MPOMNWIEH, aneTwieH, Oyramuen-1,3, merminOyraauen-1,3, OeH3od,



METaHOJI, TAHOJI, STUICHTIUKOIb, TIMIEPUH, (DEHOJ, alleTalnbIeru]], MypaBbHHAs U YKCYC- Has
KHCJIOTBI, TJIIOKO3a, KpaxMmall, ILeJUII0JI03a, aMUHOYKCYCHas KHUCIIOTa); WUIFOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXAY HUMH yYPaBHEHHSIMHU COOTBETCTBYIOIIUX XMMHUYECKHX pPEaKIUi C
UCIIO0JIb30BAaHUEM CTPYKTYPHBIX (HOpMYII;

9) C(OPMHPOBAHHOCTh YMEHHSI XapaKTepU30BaTh HCTOYHHKH YTIJIEBOJOPOJHOTO CBHIPhS
(HeTb, TMPUPOJHBIA Ta3, Yrojb), CHOCOOBI HUX MEpPepadOTKH U MPAKTUYECKOE MPUMEHEHUE
IPOJYKTOB NIEpepaboTKu;

10)  cdhopMHpPOBaHHOCTb YMEHHUH HPOBOJUTH BBIYUCICHUS 110 XUMHUYECKUM YpaBHEHUSM
(Maccel, 00bEéMa, KOJIMYECTBA MCXOJHOTO BEHIECTBA WM MPOJIYKTa PEAKIHHA IO W3BECTHBIM
Mmacce, 00bEMyY, KOJIMYECTBY OJHOTO U3 UCXO/HBIX BEILECTB UM IPOAYKTOB PEAKIIMH);

11)  cdhopMHpOBaHHOCTH YMEHHMU BIAJETh CHUCTEMOW 3HAHWA 00 OCHOBHBIX MeETOJaxX
HAY4YHOT'O MO3HAHMsI, UCIOJIb3YEMbIX B XUMUU NPU U3YYEHUHU BELECTB U XUMHUYECKUX SBICHHUH
(HabmofeHne, W3MEpEeHHe, OJKCIEPHUMEHT, MOJCIHPOBAHNE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JUIsl IPUHATHUS PEIIEHU B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSX, CBSI3aHHBIX
C BEIIECTBAMU U UX NMPHUMEHEHHEM;

12)  cdhopmMHpOBaHHOCTH YMEHUI COOIOIATh MTPaBUiIa MOJb30BaHUS XUMUYECKOH MOCyn0il 1
1a00paTOPHBIM 000pPYI0OBAaHUEM,

a TaKKe MpaBuiia OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJTHEHHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

13)  cdhopMHpPOBaHHOCTH yYMEHHWI IJIAHUPOBATh M BBHIMOJHATH XUMHUYECKUH JKCIIEPUMEHT
(mpeBpallleHus] OPraHUYEeCKUX BEILECTB IPU HAarpeBaHWUHM, MOJYyYEHHE STHIIEHA U M3y4EHHUE €ro
CBOMCTB, KAaueCTBEHHbIE pEAKIMM OpPraHUYECKUX BEILECTB, JEHaTypauus O€elIKOB Ipu
HarpeBaHUU, LBETHbIE PEAKIIMM OEJIKOB) B COOTBETCTBUM C MpaBWJIaMU TEXHUKU 0€30IaCHOCTU
pu OOpallleHUu! C BELIECTBAMHU U JIaDOpAaTOPHBIM O0OpYIOBAaHUEM, IPEJCTABISTh PE3YIbTAThI
XMMHUYECKOIO 3KCIIEpUMEHTa B (OpMe 3alucCh YpPaBHEHUH COOTBETCTBYIOLIMX pEaKkUud U
(opMyIMpOBaTh BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

14)  chopMHpPOBAaHHOCTh YMEHMH KPUTHYECKHU AHAIM3MPOBATH XUMHUECKYIO HMH(OPMALHIO,
HOoJTy4yaeMyto U3 pa3Hbix ucrounukos (CMU, Muteprer u ap );

15)  cdopmupoBaHHOCTH yMEHHH COONIOJATh MpaBWJIa  HKOJOTHYECKH LeJ1ecO00pa3HOro
NOBEJICHUS B OBITY M TPYIOBOH JEATENPHOCTH B IEJISAX COXPAaHEHHS CBOETO 3JI0POBBS U
OKpY>Karollled IMPUPOJHON Cpelbl; OCO3HABaTh ONACHOCTH BO3JCHCTBHUS HA KMBBIE OPIaHU3MBbI
ONpPENENEHHBIX OPraHMYECKUX BELIECTB, NMOHMMAas cMbIca nokaszarens IIJIK, moscHATe Ha
pUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUsI UX BPEIHOrO BO3JICHCTBUS HAa OPraHU3M
YEIIOBEKA;

16)  ansa oOydaromuxcs ¢ OrpaHUYEHHBIMM BO3MOXKHOCTSIMH 3/10pOBbs: YMEHUE NPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHUS BEIIECTB M XUMHUYECKHUX SBICHUH;

17)  nna crnenblx M cnaboBUAALIMX OOYyYarOIIMXCS: YMEHHME HCIHOJIb30BaTh pelbehHO
TOUYEUHYIO CUCTeMy 0003HaueHu# JI Bpaiiist st 3anmucu XuMudeckux Gopmyt

11 KUIIACC
[TpeameTrHble pe3ysbTaThl 0CBOCHHUS Kypca «O01ast 1 HeOpraHMuecKasi XuMUs» OTPaXKaroT:
1) c(OPMHPOBAHHOCTh TIPEACTABICHUN: O XHMMHUYECKOH COCTaBISIONICH €CTECTBEHHO-

HAyYHOW KapTHHBI MHUpa, POJIM XHWMHUU B IIO3HAHWW SIBJICHUW TMPUPOIBI, B (POPMUPOBAHUU
MBILIUICHUSI U KYJIBTYPhl JIMYHOCTH, €€ (YHKIMOHAIBLHOM T'PAMOTHOCTH, HEOOXOIUMOW MJis
pelleHHs MNPaKTHUYECKUX 3aJad M HKOJIOIM- YeCKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO U IIPU- POJAHOU CpEAE;

2) BJIQ/ICHUE CHUCTEMOM XMMMYECKHUX 3HAHUN, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarollne
HNOHATHUSA (XMMHYECKHUI 3JIEMEHT, aTOM, U30TOIl, S-, p-, d-3JIEKTPOHHBIE OPOUTAIU aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSPHBIA O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XHMHUYECKas CBs3b (KOBAJICHTHAas, HWOHHAs, MeETa/NIMYecKas, BOJOPOIHAA),
KpUCTAJUIMYECKass  PElETKA, TUIBl  XMUMHUYECKUX  PEaKIUil, pacTBOp, 3JIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, 3JIEKTPOIUTHYECKAsT IUCCOLMALUS, OKHCIHUTENb, BOCCTAHOBHUTEINb, CKOPOCTh
XUMHYECKON PEeaKINK, XUMHUUYECKOE PABHOBECHE; TEOPUU U 3aKOHBI (TEOPUS AIIEKTPOIUTUUECKON



auccouranuu, nepuoanyeckui 3akoH [ M MenneneeBa, 3aKOH COXPAaHEHUS MacChl BEILECTB,
3aKOH COXPAaHEHUS M NPEBPALICHUS HHEPIUU NPU XUMHUECKUX PEAKLUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKHUE 3HAHUS, JIeXKAlllUe B OCHOBE INOHHUMaHUs
OPUYMHHOCTU ¥ CUCTEMHOCTH XUMHUYECKUX ABJICHUH, (PaKTOJOTMUECKUE CBEICHH O CBOWCTBAX,
CoCTaBe, MOJYYCHUH M 0e30MacHOM HCIIOJIb30BAaHUH BAKHEHIINX HEOPTaHWYECKHUX BEIIECTB B
OBITY M IPAKTUYECKON JEATEIbHOCTH YEI0BEKa;

3) COPMHPOBAHHOCTh YMEHHUW  BBISBIATH  XapaKTEpPHbIE TpU- 3HAKW  TOHSITHH,
YCTaHABIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOLIME IIOHATHS IPU ONMCAHWUU
HEOpPraHMYECKUX BEILECTB U X IIPEBPALICHMUI;

4) c(OPMHUPOBAHHOCTh YMEHHUH MCIIOJIb30BaTh XMMUYECKYI0 CHUMBOJIUKY JUISI COCTaBJICHUS
(GopMys BEUIECTB M YpaBHEHUN XMMUYECKUX pEaKUUi; CUCTEMATHUECKYI0 HOMEHKIATYpy
(IUPAC) u TpuBHanbHBIE Ha3BaHHUs OTAEIbHBIX HEOPraHMYECKHUX BEIIECTB (yrapHblil ras,
YIJIEKUCIIbIN Ta3, aMMUaK, raléHasl U3BeCTh, Heral€Has U3BECTb, IUThEBAs COJIA, MUPUT U JIp );
5) C(OPMHPOBAHHOCT YMEHHH ONpeAeNsATb BAJEHTHOCTb M CTENEHb OKUCIICHUS
XUMHYECKHX D3JIEMEHTOB B COEIMHEHHUSAX pa3JIMYHOIO COCTaBa; BMJI XMMHMUYECKOH CBs3U
(KoBaJIeHTHasl, NOHHAs, METAJJIMYeCcKasi, BOJOPO/HAs) B COEAMHEHUSX; TUI KPUCTAJUINYECKOMN
PeIIETKY KOHKPETHOT'O BELIecTBa (aTOMHasi, MOJIEKYJIIpHasi, MOHHAs, METAJJINYECKasl); XapakTep
Cpelbl B BOAHBIX PACTBOPAaX HEOPraHUYECKUX COCIMHEHUM;

6) c(OPMHPOBAHHOCTh YMEHHH  YCTaHABIMBATh  NPUHAIJICKHOCTh HEOPTaHUYECKHX
BEILIECTB 10 UX COCTaBYy K ONpENelNEHHOMY KJIAcCy/TpyIIie COeANHEHUH (IpoCThie BelecTBa —
METaJUIbl U HEMETAJLJIbl, OKCHJIbI, OCHOBAHHMSI, KHCIIOTHI, aM()OTEPHBIE THAPOKCUIBI, COJIN);

7) c(OPMHPOBAHHOCTh YMEHMH pacKpbIBaTh CMbICI Mepuoaudeckoro 3akona J[ U
MenzeneeBa U JIEMOHCTPUPOBAaTH €r0  CHUCTEMATU3UPYIOLIYIO, OOBSCHUTEIbHYIO U
HIPOTHOCTUYECKYIO (DYHKIINY;

8) C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB
XMMHUYECKHX 3J1eMeHTOB 1—4 nepuonos llepnonnueckoil cucteMbl XuMu4eckux neMeHTos J| U
MenpeneeBa, HUCNONb3ysd MOHATHS «S-, p-, d-2JEKTPOHHBIE OpOUTa- JIM», «IHEPreTUUYECKUE
YPOBHM»; OOBSCHATh 3aKOHOMEPHOCTH HM3MEHEHHUS CBONCTB XHMMHYECKHUX 3JEMEHTOB U HX
COCIMHEHUH 10 nepuogam u rpynmnaM [leproandeckoil cCUCTEMBl XUMHYECKUX dieMeHToB [| U
Menneneena;

9) cOpPMUPOBAHHOCTh YMEHUH XapakTepu3oBaTh  (ONMHCHIBATH) OOIIME XHMHUYECKUE
CBOMCTBAa HEOPraHMYECKHUX BEILIECTB pa3- JMYHBIX KJIACCOB; IOATBEPXKIATh CYIIECTBOBAHUE
FEHETUYECKON CBSA3M MEXJIy HEOpraHMYeCKMMH BEIIeCTBAaMU C IIOMOIIbIO ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUM;

10)  chopMUpPOBaHHOCTH  yYMECHHUS KJIACCU(UITUPOBATH XUMHYECKHUE PEAKIUU MO
pasIMYHbIM NpU3HAKaM (YMCIY M COCTaBy pearupyrolMX BEUIECTB, TEIUIOBOMY 3(PQeKTy
peaKIy, W3MEHEHHUIO CTETEeHEH OKHCICHHS JIIEMEHTOB, OOPAaTUMOCTH pPEaKIHH, YYACTHIO
KaTajau3aTopa);

11)  chopMHpPOBaHHOCTH YMEHHH COCTABIIATH YPAaBHEHUS PEAKIUN pPAa3TUYHBIX THIIOB;
IOJIHBIE U COKpalllEHHbIC YpaBHEHHUS peaklUil HOHHOro OOMEHa, YYHMTbhIBas YCIOBHs, HpU
KOTOPBIX 3TU PEAKLIUU UJIYT 10 KOHILIA;

12)  chopMHpPOBaHHOCTb YMEHHUIl NMPOBOAUTH PEAKLUH, MOJITBEPXKIAIOIIME KayeCTBEHHBIN
COCTaB pa3IMYHbIX HEOPTaHWYECKUX BEIIECTB; pAacClO3HAaBaTh OMNBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUUECKUX BEILECTB;

13)  cdhopMHPOBAHHOCTH YMEHHUH PAaCKpbIBaTh CYIIHOCTh OKUCIMTEIBHO BOCCTAHOBUTEIBHBIX
peakuuii HOCPEeICTBOM COCTaBJICHMS 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIuii;

14)  cdhopmMHPOBAaHHOCTb YMEHUI 0OBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKLIUU OT
pa3nuyHbIX (DAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3jeiicteus (npunuui Jle Illarense);

15)  cdhopMHpPOBaHHOCTD YMEHHH XapaKTePH30BAaTh XUMHUECKHE MPOIECCHI, JIeKAlIHe B
OCHOBE NPOMBIIIUIEHHOT'O MOJYYeHHs CEPHOM KHCIOThI, aMMHMaKa, a TaKkke COPMHUPOBAHHOCTh
npeACcTaBiIeHU 00 OOIMX HAyYHBIX NMPUHIMIIAX U IKOJOTHYECKUX IMPOoOIeMax XMMHUYECKOTO
IIPOU3BOJCTBA;



16)  chopMUPOBAaHHOCTH YMEHUN NPOBOJHWTH BBIYMCICHUS C HCIIOJIB30BAHHEM ITOHSATHS
«MaccoBasi 0N BELIECTBA B PAcTBOpPE», OOBEMHBIX OTHOILICHUI Ta30B MPU XUMHYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYAaCTBYIOLIUX B PEAKIMU BEIIECTB, TEIJIOBOrO 3¢ ¢eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHMSI MaCChl BEIIECTB, IPEBPALLICHUS U COXPAHEHHUS SHEPTUH;

17)  chopMuUpOBaHHOCTH YMEHHU COOJIIOIATh MPaBUiIa IOJB30BAHMS XUMHUYECKON TTOCYI0H U
71a00paTOpPHBIM 000PYIOBaHUEM, A TAKXKE ITPaBUiia OOpAIEHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMHU T10 BHITIOJTTHEHUIO JTA00PATOPHBIX XUMUYECKUX OTIBITOB;

18)  cdhopmMHpPOBaHHOCTH yYMEHHUIl MJIAHUPOBATh M BBHINOJHATH XUMHUYECKUH SKCIEPUMEHT
(pa3znoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBUM KaTalIW3aTopa, ONPEIECIECHUE CPEbl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCAIBLHOI'O UHIUKATOPA, BIUSHUE PA3IMYHBIX (aKTOPOB
Ha CKOPOCTh XMMHYECKOW PEaKIWH, pe- aKIUW MOHHOTO OOMEHa, KadyeCTBEHHBIC PEaKIUU Ha
cyibdar-, kKapOoOHaT- U XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHS; PEIIEHUE SKCIEPUMEHTAIbHbBIX
3aa4y no temMaM «Mertamey M «HemeTtamibl») B COOTBETCTBUM C IPAaBWJIAMU TEXHUKU
0e30macHOCTM INpH  OOpalleHHH C BeUlecTBaMU U J1a0OpaTOpHBIM  O0OPYAOBaHHUEM,
OpPEACTaBIATh  PE3yJNbTaThl XUMHUYECKOTO  JKCIEpUMEHTa B (opme 3amucu ypaBHEHHU
COOTBETCTBYIOIIUX peakuii 1 HOpMyIUpOBaTh BEIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

19)  chopMHpPOBAaHHOCTD YMEHHH KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYI0 WH(POPMALHIO,
HOJy4aeMyto U3 pa3Hbix uctounnkos (CMU, UutepHer u 1ip );

20)  chOpMHPOBAHHOCTh YMEHHH COONIONATh TMpaBHIIa  HKOJOTHYECKH IEIeco00pa3zHOro
HOBEJICHUsS. B OBITY U TPYJOBOH JEATENBHOCTH B LEISIX COXPAaHEHHsS CBOErO 3JI0POBbsS U
OKpYy’Karolled MPUPOIHON Cpelibl; 0CO3HABaTh ONACHOCTb BO3/JCHCTBHUS HA KMBBIE OPraHU3MBbI
OIpe/ieNIEHHBIX BEIIECTB, MOHUMas cMblcia nokasaress [1IK, moscHATh Ha mpuMepax CcrocoObl
YMEHBILEHUS U NPEJOTBPAIIECHUS X BPEIHOIO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKA;

21) g obydaromuxcs ¢ OrpaHMYEHHBIMM BO3MOXKHOCTSIMH 3/10pPOBbs: YMEHHUE NPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHUS BEIIECTB M XUMHUYECKHUX SBICHUH;

22)  ia cnenslx W cnaboBUAAIIMX OOy4aroIIMXCs: YMEHHME HCHOJb30BaTh pelbehHO
TOUEYHYIO cucteMy o6o3HaueHui JI bpaiins 11 3anucu XuMHuecKux GopmyJa

2. COAEP) KAHME YYEBHOI'O IPEAMETA «XUMMUS»

10 KIIACC. OPTAHUYECKASA XUMUSA

Teoperudyeckne 0CHOBbI OPraHU4eCKOH XUMHMHU

[Ipenmer opranndeckoil XuMuu: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYEHUE B MTOJIyUEHUU HOBBIX
BEILLIECTB U MarepuanoB Teopusi CTpoeHUsl opraHuueckux coeauHeHuid A M bytieposa, eé
OCHOBHBIE MOJIOKeHUsI CTPYKTypHBIE (POPMYIIBI OPTaHMYECKUX BEMIECTB |'oMooTHs, n3oMepus
XuMHU€ecKasi CBA3b B OPraHUYECKUX COCTMHEHUSIX — OJMHAPHBIEC U KPATHBIE CBSA3U
[IpencraBnenne o kiaccu(UKaMM OPraHUYECKUX BemlecTB HoMeHKIaTypa OpraHHYeCKUX
COCIMHEHUI (CUcCTeMaThuyeckas) M TPHUBUAIbHBIE Ha3BaHUS BAXKHEUIIMX MpeICTaBUTENIEH
KJIACCOB OPraHUYECKUX BELIECTB

OKCIIEpUMEHTAIbHbIE METOJbl M3Y4Y€HHUs BEIIECTB M HUX INPEBPAILCHHI: O3HAKOMJIEHUE C
oOpa3LaMu OpraHM4ecKuX BELIECTB M MaTepuajaMH Ha UX OCHOBE; MOJEIMPOBAHUE MOJIEKYJ
OpPraHMYeCKHUX BEIIECTB; HAONIOJCHHE W ONHCAHWE JEeMOHCTPAIIMOHHBIX OMNBITOB TIO
MPEBPAICHUIO OPTaHUYECKUX BEIIECTB MPU HArpeBaHUU (ILJ1aBIeHHE, OOYyTIMBAaHUE U TOPEHHE)
Yraesonopoabl

AJIKaHBI: COCTaB U CTPOEHHE, T'OMOJOTMYECKMM psaAx MeraH W 3TaH — MpoCTeilne
NPEJCTaBUTENIN aJIKaHOB: (HU3MYECKME M XHUMHUYECKHE CBOMCTBAa (peakuuu 3aMelIeHHs U
TOpPEHUs ), HAX0XKICHHUE B IPUPOJIE, MTOTYUCHHE U TPUMEHEHNE

AJIKeHBI: COCTaB U CTPOEHME, 'OMOJIOTMYECKUN psii DTUIEH M MNPONWIEH — MpocTeiline
MPEJICTABUTENIN AJIKEHOB: (M3MYECKHEe U XUMHYECKHE CBOICTBa (peakiuu TUAPUPOBAHUSA,
raJIOr€HUPOBAHMUSL, TUIpaTalluK, OKMCIIEHUS U MOJIMMEPHU3ALINN), TOTyYEHUE U IPUMEHEHUE
Aakanuenbl byraguen-1,3 u wmertunOyraauen-1,3: cTpoeHue, BaxHEHIINEe XUMHYECKUE
cBoiicTBa (peakius noaumepusanun) [loayueHne CHHTETHYECKOrO KaydyKa U Pe3UHbI



AJIKHHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKUN psia ALleTUIIeH — MpOocTeHInii
IPEJCTaBUTENIb AJIKUHOB: COCTaB, CTpOCHME, (pU3MUecKHe M XMMHUYECKHE CBOICTBa (peakuuu
TUIPUPOBAHUS, TaJIOT€HUPOBAHUS, TUAPATAL[MU, TOPEHUS), [TOJIyU€HUE U IPUMEHEHUE

Apenbl benzon: cocraB, cTpoeHue, (GU3MYECKME M XUMHMYECKHE CBOHCTBa (peakiuu
raJIOTEHUPOBAHUSI U HUTPOBAHHUA), IOJydyeHUE M IpuUMeHeHue Toiyon: cocTaB, CTPOEHHE,
bu3nuecKkrue 1 XUMHUYECKUE CBOWCTBA (PEaKLUU IaJIOTeHUPOBAHUS U HUTPOBAHU) MOJIyYE€HUE U
npuMeHeHrne. TOKCHYHOCTh apeHOB I'enernueckass CBsI3b  MEXIy YIJIEBOAOPOAAMH,
IIPUHAUICKAIMMHY K pa3JIM4HbIM KJlaccaM

IIpupoaHble HCTOYHUKH YTJIeBOA0Poa0B [Ipupoansbiii ra3 u nomytHsie HedTsHBIE Ta3bl HedTh
u eé€ npoucxoxjeHue CrocoObl nepepabOTKM HEPTHU: NEPeroHKa, KPEeKUHI (TepMUYECKHIA,
KatanuTHueckuii), nuponus [lpogykter mepepabotku HedTH, HX TpPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY KaMeHHBIH yronib u IpoayKThl €ro nepepadoTku
OKCHEpUMEHTAJIbHBIE METOAbl H3YYEHMsI BEIIECTB W UX MpPEBpallleHUH: O3HAKOMIIEHHE C
o0pa3laMu MmiacTMacc, KaydykoB U pe3uHbl; Kojulekuuu «HedTs» u «YTomnb»; MoaeaupoBaHue
MOJIEKYJ 1 YTJICBOJOPOJOB M TaJOT€HONPOU3BOAHBIX; MPOBEIEHHE MPAKTHIECKOH pabOTHI:
II0JIyYEHUE 3TUIICHA U U3YYEHHE €r0 CBOMCTB

Pacuérnble 3anaun

Bbruncnenus mo ypaBHEHMIO XUMHUYECKOW peaknuu (Macchl, 00b&Ma, KOJIMYECTBA HMCXOIHOTO
BELIeCTBA WJIM HIPOAYKTa pEaKkUMM IO H3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOIO M3
HCXOJIHBIX BELIECTB WJIM IPOAYKTOB PEAKIIHUN)

Kuciopoacoaep:kamue opranudeckue coeJuHeHns

IIpenenbHble OXHOATOMHBIE CHHPTHI MeETaHOJI UM 3TaHON: CTPOEHHUE, (U3UYECKUE U
XMMHYECKHE CBOWCTBA (peakUuu C aKTHMBHBIMH METaJllIaMH, I'aJIOT€HOBOJIOPOJAMHU, FOPEHUE),
IpuMeHeHne Bojo- polnHble CBS3M MEXIy MOJIEKYJIaMH CHOUPTOB JleficTBME MeTaHoJa U
ATAHOJIa HA OPIaHU3M YE€JI0BEKa

MHoOroaToMHble CHHPTHI OTWIEHITMKOAbL M [JIMLEPUH:  CTPOEHHUe, (U3UYEecKue u
XMMHYECKHE CBOMCTBA (B3aUMOAEHCTBHE CO IIETOYHBIMUA METaNIaMU, KaYECTBEHHAs pEaKLIUsl Ha
MHOroaTOMHble cnupThl) /[leiictBue Ha opranu3Mm dyenoBeka [IpuMeHeHMe TIiuIepuHa U
TUJICHTJIUKOJIS

®eHO/1: CTpOEHUE MOJEKYNIbl, (PU3NYECKHEe U XUMHUYecKue cBoicTBa TOKCHYHOCTH (eHosa
[Ipumenenue peHoma

AJberubl U1 KeToHbl DopMmanbaeru, aleTaibIeru: CTpoeHue, pusnyeckue U XMMUYECKUe
CBOMCTBa (peaklMM OKHUCIEHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE pEaKLMU), MOJy4yeHUe U
IIPUMEHEHUE

AULIeTOH: CTpocHHE, (HU3UYECKHEe U XHMHUYECKHE CBOMCTBAa (PEakUWW OKHUCICHHS W
BOCCTaHOBJIEHU), TOJy4eHHe U npuMeHeHue OIHOOCHOBHbBIE IpejebHble KapOOHOBBIE
KUACIOTHl MypaBbU- Has M YKCYCHasi KHCIIOTHI: CTpPOEHUE, (PU3HMUECKUEe U XUMUIECKHE CBOICTBA
(cBoiicTBa, oOmIME JUIs Kiacca KUCIOT, peakius 3TepuduKanuu), MojyyeHUue U MpUMEHEHUe
CreapuHOBasi U OJIEMHOBAsI KUCJIOTHI KaK MPEJCTaBUTENN BbICIIUX KapOOHOBBIX KHCIOT Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOLIIee JeicTBUe

Cao:xnble 3GUpPbI KaK TPOU3BOHBIE KAPOOHOBBIX KUCIOT [ MIPOIH3 CIOKHBIX APHPOB

Kups! ['npponus xupos IIpumenenue xupos buonoruueckas poiib KUPOB

YraeBoabl: cocTaB, KilacCHpUKaUus YrieBoAOB (MOHO-, IHU- U TosMcaxapuiael) Imrokoza —
NPOCTEHIIMK MOHOCaXapua: OCOOEHHOCTH CTPOCHHS MOJICKYJbl, (U3MUYECKHE M XMMHUYECKHE
cBoiicTBa (B3aumopelcTBue ¢ ruapoxkcugoM Meau(ll), okucieHune amMMHUadHBIM PacTBOPOM
okcunma cepebpa(l), BoccraHoBiEeHHE, OpOXEHHE TIIOKO3bl), HAXOXKIACHWE B MPHUPOJE,
npuMeHeHue, ouosnoruyeckas poib Gorocunres PpyKTO3a KaK H30MEpP TITFOKO3bI

Caxapo3a — npeacTaBUTElNb AUCAXAPUIOB, TUAPOIIN3, HAXOXKACHHUE B IPUPOJIE U IPUMEHEHUE
Kpaxman u nemnono3a Kak OpuponaHble mnonuMepsl CTpoeHHME Kpaxmala W LEJII0JI03bI
duznyeckue 1 XMMUUECKHE CBOMCTBA KpaxMaia (I'MIpoJiu3, Ka4eCTBEHHAsl peakius ¢ o 10M)
OKCHEpUMEHTAJIBHBIE METOABl H3Y4YEHMs] BEIIECTB M MX IPEBPALICHUN: INPOBEACHHUE,
HAOJIIOJICHUE U OIMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHWE CIHPTOB, KAaYECTBEHHbBIC
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKUcIeHHe 3TaHosa okcugoM Mmenu(ll)), mMHOroaromMHbIX
cnupToB (B3auMoaelcTBue mmuepuHa ¢ rugpokcugoM Menu(ll)), anpaerunoB (okucieHue



aMMHa4YHBIM pacTBopoM okcuna cepebpa(l) um rumpoxcumom wmemu(Il), B3ammoneiicTBue
Kpaxmajla C MOAOM); IpOBEACHUE NPAKTUYECKOH pabOThI: CBOMCTBA pacTBOpa YKCYCHOMH
KHCJIOTBI

PacuérHbie 3amaun

Bbruncnenuss no ypaBHEHMIO XMMHMUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA MUCXOAHOIO
BEIIeCTBA WJIM MPOJAYKTAa pEeaKLUM IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3
MCXOJHBIX BELECTB WM IPOAYKTOB PEAKIIIH)

A3oTcoaepxanye OpraHnyecKne CoeiNHeHus!

AMuHBI. MeTUlaMUH W aHWIWH: COCTaB, CTPOCHHE, (PU3UYECKHE M XUMUUYECKHE CBOWCTBA
(ropeHue, B3aUMOJIEHCTBUE C BOJIOM U KUCIOTaMN)

AMHMHOKHMCJIOTBI KaKk amM(OTEepHble OpraHu4eckue coequHeHUs PU3ndyecKkue M XUMHUUYECKHE
CBOWCTBA aMMHOKHUCIIOT (Ha HpuMepe INMIuHA) buonornyeckoe 3HaueHUE aMHMHOKHUCIOT
[Tentuapr benku kak MpupoHbIE BBICOKOMOJIEKYJIApHBIE coeauHenus llepBuunas, BTopuyHas u
TpPEeTUYHAasi CTPYKTypa OenkoB XHUMHUECKHE CBOICTBa OEIKOB: TUAPOIM3, JEHATypalus,
KaueCTBEHHbIE PEAKIIMH Ha OEJIKU

DKcrepUMEeHTaIbHbIE METO/1bl M3YUEeHHUs BEIIECTB U X IIPEBpaIlleHH: HaOII0JeHUEe U OlMCaHHe
JIEMOHCTPAIIMOHHBIX OIBITOB: ICHATYpalusi OCIKOB ITPH HATPEBAHUH, IBETHBIC PEAKIIUU OCIIKOB
BbicoKOMO/IeKYISIPHBIC COCAUHEHUS

OcCHOBHBIE TIOHSTHUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, IOJIUMEp,
CTPYKTYpHOE 3BEHO, CTEIECHb IOJIMMEpPU3alUU, CpeAHss MojeKysipHas macca (OCHOBHbIE
METO/IbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCMHEHNUN — MOJIMMEPHU3ALUs U ITOJIM- KOHJICHCALUs
IlnacTMacebl (HOJMMATHIICH, MOJIMIPONUIICH, MOJUBUHWIXIOPHU, oaucTupos). HatypanbHblii
U CHUHTETHYECKHE Kaydyku (OyTaJMEHOBBIH, XJOPONPEHOBBIH M W30NpPEHOBBIN). BookHa:
HaTypajlbHble (XJIONOK, LIepCTh, WIENIK), MCKYCCTBEHHBbIE (alle TaTHOE BOJIOKHO, BHCKO3a),
CUHTETHYECKUE (KalpoH M JaBCaH). DKCIIEPUMEHTAJIbHbIE METOJIbl U3YYEHHs BEIIECTB M HX
IPEBpALLCHUN: 03HAKOMIJIEHHE ¢ 00pa3iaMy IPUPOAHBIX U UCKYCCTBEHHBIX

BOJIOKOH, IIJIJACTMACC, Kay4yKOB

MexnpeameTHsle CBA3H

Peanuzanuss MeXnpeIMETHBIX CBsi3ed INpU M3y4eHUM opraHudeckod xumuu B 10 Kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIUMX €CTECTBEHHO-HAY4YHbIX MOHSATHH, Tak MU
IIOHATUH, SIBISAIOIINXCS CUCTEMHBIMU IS OTAENBHBIX IIPEIMETOB €CTECTBEHHO- HAYYHOI'O IUKJIA
OO0ue ecTeCTBEHHO-HAy4YHbIE IOHATHUSA: SBJICHHE, HAay4dHbIH (DaKT, IMIIOTE3a, 3aKOH, TEOpHs,
aHalu3, CUHTE3, Kiaccu(UKalus, NEpUOJUYHOCTb, HAONIOJCHHE, M3MEPEHHE, SKCIICPUMEHT,
MOJIEJIMPOBaHUE

®dusnka: Marepus, JHEPrus, macca, aroM, J3JEKTPOH, MOJIEKYJIa, JHEPIeTUYECKUA YPOBEHb,
BEILIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIECTBa, (PU3MUECKUE BETUYMHBI U €AMHUIIbI
WX U3MEpEHUs

buonorus: knerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHusMme, (POTOCUHTE3,
OMOJIOTHYECKH aKTUBHBIE BemecTBa (O€IKH, yriIeBOAbI, JKUPHI, (HePMEHTHI)

['eorpadus: MuHepalibl, TOpHbIE OPO/IbI, TOJIE3HBIE HCKOMAEMbIE, TOIUINBO, PECYPCHI
TexHOonmorus: MUIIEBBIE NMPOAYKTBI, OCHOBBI PAllMOHAIBHOIO IIMTAHMS, MOIOIIME CPEICTBA,
JIEKapCTBEHHBIE U KOCMETHUYECKUE ITPENapaThl, MaTEPUAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BO- JIOKOH

COJEP)KAHUE YYEBHOI'O ITPEJIMETA «XUMMUSD»
11 KJIACC. OBIIIAA U HEOPTAHUYECKASA XUMUSA

Pa3nen. Teoperuueckune oCHOBBI XuMuu-13 4

Xumunueckuii 3jaeMeHT AToM Sapo aToma, M30TOIIbI DnekTpoHHas 000J0YKa
DHepreTuyeckre YpOBHH, IOJYPOBHH ATOMHBIE opOUTany, s-, p-, d-amementsl OcoOeHHOCTH
pacrpeziefieHusl JIEKTPOHOB MO OpOUTANSIM B aTOMaX JJIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B
DJeKTpoHHas KOH(DUTYpaLKsi aTOMOB

[lepuonnueckuii 3axkoH u Ilepuoguueckas cucrtema xumuueckux 3neMeHToB J[ I Menneneesa
CBs3p mepuoanueckoro 3akoHa u Ilepumomnueckold CHUCTEMBI XUMHUYECKHUX d3JeMeHToB J[ U



MenneneeBa ¢ COBpEMEHHON TEOpUel CTPOCHHUSI aTOMOB 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XMUMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX MMHU IPOCTBIX U CIOXHBIX BEIIECTB 10 IPyNIaM U
nepuoaam 3Hau€HUE NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAyKU

Crpoenue BeniectBa XUMHUYECKas CBsI3b Buabl XMMHUYECKOH CBsI3U (KOBaJEHTHAs HEMOJIIpHAs
U TOJsIpHAas, MOHHAs, MeTaulnyeckas) MexaHu3Mbl 0Opa3oBaHUsl KOBAJIEHTHON XUMHYECKON
cBsi3u  (OOMEHHBIM M JOHOPHO-akKUEenTopHbI) Bomoponnas  cBsa3p  BanentHocTh
OnexTpooTpuuaTesbHOCTh CTeneHb OKuciaeHUs VIOHbI: KAaTUOHBI U aHUOHbI

BemecTBa MONEKYJISPHOIO M HEMOJIEKYJISIPHOTO CTPOEHMS 3a- KOH IOCTOSIHCTBA COCTaBa
BellecTBa THUIBI KPUCTAIMYECKUX PEIIETOK 3aBUCMMOCTh CBOMCTBA BEIIECTB OT THUIIA
KPUCTAINTUYECKON PEIIETKH

[lonatne o nucnepcHbIX cuctemax VICTMHHBIE M KOJIOMIHBIE pacTBOpBl MaccoBas [0Jis
BELIECTBA B paCTBOpE

Knaccudukanuss Heopranmyeckux coeaumHeHuii HomeHkiaTypa HEOpPraHMYecKHX BEUIeCTB
I'eHeTnyeckas CBs3b HEOPraHMYECKUX BEILECTB, IPUHAUIEKAIINX K PA3IMUHBIM KJIaccaM
Xumnueckass peakuuss — Krnaccupukanmuss ~ XMMHYECKUX — pEeaKkIWii B HEOPraHWYECKOH W
OpPraHMYECKON XMMHH 3aKOH COXPAaHEHUS MAacChl BELIECTB; 3aKOH COXPAHEHMs U IPEBPAILLECHUS
SHEPrUM NPU XUMUYECKUX PEAKIIUAX

CKopocTh peakuuu, €€ 3aBHUCUMOCTh OT pa3IuyHbIX (akTopoB OOpaTuMble peakuuu
Xumnueckoe paBHoBecre MakTOpbI, BIMSAIOIME HA COCTOSHHE XUMHUYECKOIO PaBHOBECUS
[Tpunnwmn Jle [laTense

Onexkrpoauruyeckas auccounanust CuiabHble U ciiadble 371eKTpoiauThl Cpesa BOJHBIX pacTBOPOB
BEILIECTB: KHCas, HelTpanbHas, 1menodHas [lonsarue o BogopoaHoM nokaszatene (pH) pactsopa.
Peakuuu monHoro oOMeHa ['nponn3 HEOpraHM4ECKUX U OPraHUYECKUX BELLIECTB
OKuCIUTEeNbHO-BOCCTAaHOBUTENBbHBIE peakuuu [ToHsaTHe 06 3:1eKTpoau3e paciiiaBoB U pacTBOPOB
cousiedd. [IpuMeHenue anexTpoinsa

OKclepUMEHTaIbHbIE METO/Ibl M3YYEHUsl BELIECTB M UX MPEBPALICHUN: TEMOHCTpalus TaOuil
«Ilepnoguyeckas cucrema xumudeckux uieMeHTOB J[ M1 MenzeneeBa»; usydeHue monenen
KPUCTAININYECKUX PEIIETOK; HAOJIOJeHUEe M ONUCaHHE JAEMOHCTPALMOHHBIX U Ja0OpaTOPHBIX
ONbITOB (pa3joKEHHUE IEPOKCHAA BOJOPOAA B INMPUCYTCTBUM  KaTalnu3aTopa, OIpEIeIICHUE
Cpelpl PACTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAIBHOTO WHIMKATOPA, PEAKIMH HOHHOIO
oOMeHa); MPOBEJCHHUE MPAKTHUECKOW paboThl «BiusHME pa3auyHbIX (AKTOPOB HAa CKOPOCTH
XMMHUYECKON pEeaKLIUI»

Pacuérurie 3agaun

Pacu€rbl 1o ypaBHEHMSIM XMMHUYECKUX pEaKLUi, B TOM YHUCIIE TEPMOXMMHUYECKHE PaCUETHI,
Pacy€ThI ¢ UCIIOIB30BAHUEM ITOHATHS

«MaccoBasi J0JIs1 BELLECTBA

Pa3nen 2. Heoprannueckas xummus- 17 u

Hewmeramnel Ilonoxxenne Hemeramios B Ilepuoanueckoit cucreMe XUMHUYECKUX d1eMeHToB [ U
MemnneneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB DH3HUECKUE CBOMCTBA HEMETAIUIOB AJLIIOTPOIHS
HEMETaJJIOB (Ha NpUMepe KHuciaopoja, cepbl, docdopa u yriepoga) XUMHUYECKHE CBOICTBa
BOXHEHIINX HEMETAJUIOB (TaJOTEHOB, CEphbl, a30Ta, (ocdopa, yriepoga W KPEeMHHUS) U UX
COeMHEHUH (OKCHJIOB, KUCIOPOACOAEPKAILUX KUCIOT, BOAOPOAHBIX COEANHEHUI)

[IpuMeHeHne BaXKHEHIIMX HEMETALIOB M UX coeauHeHud Meramibl [lonokeHne MeTaiioB B
[Tepuoguueckoii cucrteme xumudeckux snemMeHToB [| I MenneneeBa OcCOOSHHOCTH CTPOCHUS
JIEKTPOHHBIX 000JI04eK aToOMOB MeTauioB OOume Qusnueckue cBoiicTBa MeTamioB CIulaBbl
METAJIJIOB DJIEKTPOXUMUYECKHUH psiJl HAPSKEHUN METalIoB

XHUMHYECKUE CBOWMCTBA BAXHEHIITUX METAUIOB (HATPUH, KAJIWH, KalbI[UH, MarHui, aTtOMUHHH,
LIUHK, XPOM, JK€JIe30, MEJIb) U UX COEAMHEHUI

OO6ume crioco6s! noaydyeHus MetauioB Metamtyprust Kopposus metamioB. CriocoObl 3aIiUTh
oT Kopposuu. [IprMeHnenne MeTayuioB B ObITY M TEXHUKE

OKCIEpUMEHTAJIBHBIE METOJbl M3Yy4YEHHUS BEUIECTB U UX IPEBPAILCHUN: M3YyYEHUE KOJUICKLIUU
«Mertamibl U cIjaBel», OOpa3slOB HEMETAUIOB; pELIEHUWE  JKCIEPUMEHTAlbHBIX  3a/ad;
HaOJIOZIGHUE U ONHUCAHME JIEMOHCTPALMOHHBIX M JIA0OpAaTOPHBIX OIBITOB (B3aUMOJEHCTBHE



THIPOKCHU/IA aJIFOMUHUS C pacTBOpaMH KHMCJIOT M IIeJIouel, KaueCTBEHHbIE peaKIIMM Ha KaTHOHbI
METaJlJIOB)

Pacuérunie 3agaun

Pacuétpl Maccel BemecTBa i 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WU
00BEMY OJTHOTO U3 YYacTBYIOIMX B PEaKIMM BEIIECTB; pacuéThl Macchl (00bEMA, KOIMUYECTBA
BEIIECTBA) MIPOIYKTOB PEAKIINH, €CIIH OJHO U3 BEIIECTB UMEET IPUMECH

Pa3nes 3. Xumus v :Ku3Hb - 4 4

Ponp xumum B oOecreyeHUM HSKOJOTHYECKOW, DHEPreTUYECKOM M MUIIeBOW OE30MacHOCTH,
pa3BuTUU MeAUIMHBI [IOHSITHE O HAyYHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUYECKUX PEaKIIUn
[TpencraBinenuss 00 OOLMMX HAYYHBIX MNPUHLUIAX MPOMBIIUIEHHOTO MOMYyYEHUS Ba)KHEHIIMX
BEIIIECTB

YenoBek B MHpE BEIIECTB M MAaTEpUaOB: BaKHEHIIME CTPOH- TEIbHBIE MaTepHAabl,
KOHCTPYKLIMOHHbIE MaTepHajibl, KPACKH, CTEKJIO, KEpaMUKa, MaTepHallbl JUIsl 3JIEKTPOHUKH,
HaHOMAaTepHaJlbl, OPraHNYECKUE U MUHEpaIbHbIe YTOOpEHHS

XUMHS U 37J0pOBbE YEJIOBEKA: MPaBUJIa MCIIOIb30BAHUS JIEKAPCTBEHHBIX MPENaparoB; MpaBuia
0€30MMacHOT0 UCIOIb30BaHUS MPENapaToB OBITOBOM XUMUHU B TTOBCEIHEBHOM JKU3HU
MexnpeameTHbIe CBSI3H

Peanu3zanus MexXnpeaMETHBIX CBsi3ed MPH H3ydyeHUW oOlIell u HeopraHudeckoil xumuu B 11
KJIacce OCYIIECTBIIICTCS Yepe3 NCIOIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK
U TIOHSTUH, SBISIONUXCS CUCTEMHBIMHU [UISI OTAEIBHBIX IMPEAMETOB €CTECTBEHHO-HAYYHOTO
[UKJIa

OO0mue ecTecTBEHHO-HAy4YHbIC MOHSATHS: HAy4YHBIA (DaKkT, TUIOTE3a, 3aKOH, TEOPHsl, aHAJM3,
CHHTE3, Kiaccu(uKanusi, NEePUOJUYHOCTh, HAONIOJIEHHE, HKCHEPUMEHT, MOJECIUPOBAHHE,
U3MEepeHHe, SIBIICHUE

®usuka: Marepusi, SHEpPrus, Macca, aTroM, O3JEKTPOH, IPOTOH, HEWTPOH, HOH, H30TOI,
pPaZ0aKTUBHOCTb, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHOE
COCTOSIHUE BEIECTBA, (PM3NIECKUE BEIIMIUHBI U €IUHUIIBI X H3MEPEHHSI, CKOPOCTh

buonorus: kierka, opranusm, skocucremMa, 6mochepa, MakKpo- ¥ MUKPOIJIEMEHTHI, BUTAMUHBI,
0OMEH BEIIECTB B OpraHU3Me

['eorpacdusi: MuHepasbl, TOPHBIE OPO/IBI, OJIE3HBIE HCKOTIAaEMbIE, TOILIIUBO, PECYPCHI
TexHosorus: XUMHUYeCKass MPOMBIIIIEHHOCTb, METAJUTYypIUs, IMPOU3BOJCTBO CTPOMUTEIbHBIX

MaTCpUuaJIOB, CEIbCKOXO03SMCTBEHHOC IIpOU3BOJACTBO, IuImeBas IMPOMBIINIJICHHOCTD,
Q)apMaHGBTI/I‘-IGCKaSI IMPOMBIIIJICHHOCTD, IMPOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPpOU3BOJACTBO KOHCTPYKIHUOHHBIX MaTCpHruaoB, QJICKTPOHHAA IMPOMBIIIJIICHHOCTD,
HaHOTCXHOJIOTHH.

TemaTuueckoe MIaHUPOBAHUE COCTABIEHO HAa OCHOBE COJAECPKAHUS IIPEMETA.
IIporpamma cocrtaBieHa Ha ocHOBe Y MK:

CtpykTypa mporpaMMmbl COOTBETCTBYET TpPeOOBAaHUSM, MPEIbSABISEMbIM K pabodyuM MporpaMMam
(ocnoBanue I[Ipuka3z MunucrepctBa npocsemienus: Poccuiickoit @eaepanuu ot 12 aBrycra 2022 r. Ne
732) u MoxKeT ObITh UCIIOIB30BaHA B yUeOHOM Ipoliecce



