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MoAacHUTenbHasa 3anuUcKa

Pabouas nporpamma y4yebHoro npeamera «Xumus: 6asoebiit yposeHb» gns 10-11knaccos
(nanee — Pabouasi nporpamma) siensetcst coctaeHoit wactbio OcHoBHOM 06pasoBaTensHoM npo-
rPAMMbI CpefHero obLiero obpasoBaHms, yTBEpPXAEHHOM NefarorMyeckMm COBETOM TEKYLLETO FrOAd.

[NaBHBLIMM LIENAMM M3yyeHuns npeameTa «XMMuUsi» HQ YPOBHE CpeaHero oblero obpasoBaHms
Ha 6A30BOM ypOBHE fBRSIOTCS:

$bOPMUPOBAHME CUCTEMBI XMMMUUYECKMX 3HOHUIM KOK BAXHENLLIEH COCTABNSIOLEN €CTECTBEHHO-
HAYYHOM KOPTMHBI MUPA, B OCHOBE KOTOPOM NIEXAT KIOYEBbIE NOHATUS, QYHAAMEHTANbHBIE 30KOHbI U
TEOPUM XMMMUK, OCBOEHME A3bIKA HAYKM, YCBOEHME M MOHMMAHME CYLLHOCTH AOCTYMHbIX 060BLEHMH
MMPOBO33PEHYECKOro XaPAKTEPA, O3HOKOMIIEHUE C UCTOPUEN UX PASBUTHUS M CTAHOBIEHMS;

bopMMpPOBAHME M PA3BUTME NPEACTABIEHMI O HOYYHBIX METOAAX MO3HAHMS BELLECTB U XMMM-
YEeCKMX PEAKLMIA, HEOBXOAMMBIX 1S NPUOBPETEHMS YMEHUI OPUEHTUPOBATLCS B MUPE BELLECTB U XM~
MMYECKMX SIBIEHMM, MMEIOLLMX MECTO B MPUPOAE, B NPAKTUYECKOM M MOBCEAHEBHOM XM3HMK;

PA3BUTME YMEHMIM M CNOCOBOB AESATENLHOCTH, CBA3AHHbBIX C HABMOAEHNEM M OBBICHEHUEM XM~
MMYECKOTO 3KCNepUMeHTa, cobrogeHunem npasun 6e3onacHoro obpaLLeHms C BELLECTBAMM.

CopepxatensHasi XQpAKTEPUCTUKA LieNei M 3aAAY M3YYeHKs NPEAMETA B MPOrpamMe no Xu-
MMM YTOYHEHO M CKOPPEKTMPOBAHA B COOTBETCTBMU C HOBBIMWM MPUOPUTETAMM B CMCTEME CPELHErO
obuero obpasosaHus. CeroaHsi B NpenofaBaHMM XUMIUKM B BorbLLEN CTENEHM OTAAETCS NPEANOYTEHUE
NPAKTUYECKOM KOMMOHEHTE COAEPXAHUS 0BYyUYEHUs, OPUEHTUPOBAHHOM HO NOArOTOBKY BbIMYCKHWKA
06Lweobpa30BATENBHOM OPraHU3ALMM, BIOAEIOWErO He HABOPOM 3HAHMM, A QYHKLMOHABHOM rpa-
MOTHOCTbIO, TO €CTb CMOCOBAMM U YMEHMSIMU OKTUBHOTO MOyYEHMs 3HAOHUIM U MPUMEHEHUS UX B pe-
QIIbHOM XM3HM [N1sl PELUEHMUS TPAKTUYECKMX 3040,

B sToi cesam npu nayueHnn npeameTa «XMMHsi» AOMUHMPYIOLLEE 3HAYEHUEe NpuobpeTaioT Ta-
K1e LeNu U 3a[Qa4M, Kak:

apanTaums 0by4aloLMXCS K YCIOBUSIM AMHOMMUYHO PA3BMBAIOLLETOCS MUPA, GOPMUPOBAHUE
MHTENNEKTYQNbHO PA3BMTON JIMYHOCTH, FTOTOBOM K COMOODPA30BAHMIO, COTPYAHMYECTBY, CAOMOCTOS-
TENbHOMY MPUHSITUIO IPAMOTHBIX PELIEHUI B KOHKPETHBIX XM3HEHHBIX CUTYAUMSIX, CBS3AHHBIX C BELLE-
CTBAMM M UX NPUMEHEHMEM;

bopmrpoBaHME Yy OBYHQIOLLMXCS KNIOYEBBIX HABLIKOB (KMIOYEBBIX KOMMETEHUMM), MMEIOLMX
YHMBEPCANbHOE 3HAYEHME AN PA3NMYHBIX BUAOB AESTENBHOCTMU: peLueHus Npobnem, NoMcKa, aHanm3a
1 06paboTkm MHPOPMALMK, HEOBXOAMMBIX ANt NPUOBPETEHMS OMBITA AESTENBHOCTH, KOTOPASH 3AHM-
MOET BOXHOE MECTO B MO3HAHMM XMMUM, O TAKXE /1S OLEHKM C MO3MULMIA SKoNornyeckomn besonacHo-
CTM XQPOKTEPQ BIMSIHUS BELLECTB M XMMMYECKMX MPOLECCOB HO OPraHWM3M YENOBEKA WM MPUPOAHYIO
cpeay;

PA3BUTME NO3HABATENbBHBIX MHTEPECOB, MHTENNEKTYANbHBIX M TBOPYECKMX cnocobHocTeln oby-
YAIOLLMXCS: CTOCOBHOCTH CAMOCTOATENBHO NPUMOBPETATL HOBbIE 3HAHMS MO XMMWKM B COOTBETCTBMM C
XWM3HEHHBIMU NOTPEBHOCTSIMM, MCMONb3OBATE COBPEMEHHbBIE MHPOPMALMOHHBIE TEXHONOTUK AfIS NO-
MCKA M QHANU3A Y4eBHOM 1 HAYYHO-MONYNAPHON MHPOPMALIMKM XUMUYECKOTO COAEPXAHMS;

bopMMpPOBAHME M PA3BUTHE Y OBYHQIOLLMXCA ACCOLMATUBHOTO M NIOTMYECKOTO MbILLEHMS,
HaBNIOAATENbHOCTH, COBPAHHOCTM, AKKYPATHOCTH, KOTOPble OCOBEHHO HEOBXOAMMbI, B YACTHOCTH,
MNPM NNAHUPOBAHWM M MPOBEAEHNM XUMUYECKOTO IKCMEPUMEHTT;

BOCMUTAHME Y OBYyHaIOLLMXCS YOEXAEHHOCTU B IYMAHUCTUMHECKOM HAMPABAEHHOCTU XMMMUK, €&
BAXKHOM PO B peLeHnm rmobanbHbIX Npobrem pauMoHANbHOTO NPUPOAONONb30BAHMS, MOMOHEHMS
SHepreTMYecknx PECYpPCoB 1 COXPAHEHMUS MPUPOJHOTO PABHOBECHS, OCO3HOHMS HeobXxoanMMOCTH be-
PEXHOrO OTHOLEHMS K MPMPOAE U CBOEMY 3[A0POBbIO, O TAKXE NPUOBPETEHMS OMBITA UCMONb3OBAHMS
MONYYEHHbIX 3HOHWUM AJ1I NPUHATUS TPAMOTHBIX PELUEHWUIM B CUTYALMSX, CBA3AHHBIX C XMMMYECKUMMU 5IB-
NEHUAMM.

BocnmrarenbHbiii noTeHuman yyebHOro npeaMeta peanusyercs B eAMHCTBE YPOYHOM M BHe-
YPOUHOM AEATENLHOCTH.
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O6pazoearensHas aestensHocts OK T HanpaeneHa Ha cTaHOBREHME KynbTypbl IMYHOCTH OBY-
YQIOLLMXCS HO OCHOBE MAEANbHOTO KoHe4Horo pesynbtata (nanee MKP) — cnocobHocTi 1 rotoBHOCTH
AenaTb OCO3HAHHbIH 0bpasoBaTenbHLIM BHIGOP M HECTH 3a Hero oTeeTcTBeHHocTb. OTBETCTBEHHOE
pacnopsixeHne cOBCTBEHHOM XM3HbIO KOK MAEANbHbIA KOHEYHbIA PE3YNbTAT, MMABHOE KA4ecTBo 0by-
yatowerocst OK, — 310 ocobebiit 06pas xusHu Yenoseka. B ocHoBaHmu Takoro obpasa xusHu nexar
LIeHHOCTM M KOMMETEHLMMK, B 0bLLEeM B1ae 0bo3HaYaEMbIE KAK KYNbTYPA COMOPA3BUTHS, KynbTypd CO-
3MAAHMA U KyNbTypQ B3AMMOLENCTBMSA.

KynbTypy caMopasBuThs Mbl onpeaensemM KOk CTPEMIEHHUE U YMEHME YenoBeKa paboTaTb HAA
coboit, NO3HABATL HOBOE, MPEOAONEBATL TPYAHOCTU M COBCTBEHHYIO MHEPLMIO HO MYTH MOCTUXEHMS
cebs U OTKPLITMS HOBOTO B MUPE.

KynbTypa B3aumopencTBuS — ryMaHHOE OTHOLLEHWME YENOBEKA K YENOBEKY, BKIOYAIOLLEE CO-
brioaeHne HOPM BEXIIMBOCTH, YCIIOBHBIX M OBLLENPUHSTLIX CMOCOBOB BbIpAXeHMs fobporo oTHoLe-
HUS APYT K APYTY, POPM NPUBETCTBMUI, BNAroaApHOCTH, U3BUHEHMI, NPABKI NOBEAEHMS B ODLLECTBEH-
HbIX MECTAX M T.M.

KynbTypa co3aupaHus — 370 aKTUBHbBIM AEATENBHOCTHBINM NpoLecc 6ECKOHEYHOrO PA3BUTHS, CO-
BEPLUEHCTBOBAHMS M COMOPEANU3ALMM.

LlenesbiMvM OpUEHTUPAMM NPOTrPAMMBI BOCTIMTAHMS BbICTYNAIOT:

- FPAXXACAHCKO-NATPUOTUYECKOE BOCTIUTAHME;

- BYXOBHO-HPOBCTBEHHOE BOCMMUTAHME;

- 3CTETUYECKOE BOCTUTAHME;

- PU3MYECKOE BOCTUTAHME;

- TPYAOBOE BOCMUTAHME;

- 5KOMOTMYECKOE BOCMUTAHME;

- LEHHOCTM HAYYHOTO MO3HAHMS.

CoepmnHeHme Tpex KynbTyp CO3AAET YCNOBMS A/ TPUCBOEHUS 0BYYQIOWMMUCS LLEHHOCTEH B CO-
OTBETCTBMM C LENEBbIMM OPUEHTUPAMM nporpammbl Bocnutarus OK Tb:

1. | Kynbtypa camopassutus
CAMOLLEHHOCTS;
LEHHOCTb PA3BUTHS;
LEHHOCTb CAMOPEANU3ALMK;
LEHHOCTb NO3HAHMS;
LEHHOCTb BbIBOPQ;
AOCTOMHCTBO KOK LIEHHOCTb
AYXOBHO-HPOBCTBEHHbIE LLEHHOCTH;
LEHHOCTb 3CTETUKM (KymnbTYpbl M MCKyCCTBA).
2. | Kynbrypa B3auMopeicTeus:
LEHHOCTb COTPYAHMYECTBQ;
LEHHOCTb BOBEPUS;
LEHHOCTb AMaNorg;
LLlEHHOCTb ApYroro;
LIEHHOCTb JOrOBOPQ;
LLEHHOCTb BOJIOHTEPCTBA.
3. | Kynbrypa cosupanms:
LEHHOCTb XM3HMK;
LLEHHOCTb rPAXAAHCKOM KYNbTypbl;
LLEHHOCTb TPYAQ;
LEeHHOCTb ABTOPCTBQ,
LLEHHOCTb TPAAMLMHK;
LLEHHOCTb 3KOMOTMHU;
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LeHHOCTb PMU3NYECKOTO U SMOLMOHANBHOTO Bnarono-
nyuums;

LEeHHOCTb TBOPYECTBA.

HaHHas cucTeMa LeHHOCTEN BCTPAMBAETCS B PAMKAX YPOUYHOW AeSTEeNbHOCTU B 2-X KOH-
TeKcTax:

. kak 063aTenbHAs BOCAUTATENbHAS 30A04YA YPOKA,/ 3aHSTUS BHEYPOUYHOM AeATENbHO-
CTH,/ KOPPEKLMOHHO-PA3BMBAIOLLErO KYpCa;
° KOK 371eMeHT paboyei NPorpamMbl BOCIUTAHMS.

LleHHOCTb MOXeT BbiTb 30BEAEHA KOK COMOCTOSITENbHAS LLEHHOCTHO-CMBICIIOBAS EAMHULA MU
B MHTErpPALMM C APYTMMM LIEHHOCTSIMM B 3ABMCMMOCTM OT LieNei 1 3004 YPOKQ.

MNepuoauuHOCTb U NOPSAOK TEKYLLETO KOHTPOA M MPOMEXYTOYHOW QTTECTALIMM ODYyHaIOLLMXCS
B COOTBETCTBMM C [lonokeHMeM O cuCTeMe OLEHMBAHMS OBPA3OBATENbHBIX PE3YNLTATOB 0bBYyyalio-
wuxcs YactHoro obweobpasosatensHoro yupexaenus «ObpasosatensHbiid komnnekc «Touka byay-
Lero.

Onucanne mecta yuebHoro npeamerta, kypca B yuebHom nnane OK Tb

CornacHo yuebromy nnavy YOV «Touka byaywero» Ha 2023-2024 yyebHbiit rog y4ebHbii
npeamet «XuMmusi» BXOOMUT B MpeameTHyto obnactb «EctectBeHHo-HayuHble npeameTsi». [Tporpamma
yuebHoro npeameta «Xumus: 6a30BbIM YpOBEHb» pACCUMTAHA HA ABd road. ObLiee KONMYECTBO YOCOB
30 ypoBeHb cpegHero obuero obpasosaHus coctaensetr 68 yacos — no 1 4. 8 Hegeno B 10 m 11
KNOCCAX COOTBETCTBEHHO.

Tabanua 1
HepenbHoe 1 ropoeoe konuuecrtso uacos
lon obyyeHus Konuuecteo uacos | Konunuectso yuebHbix | Bcero yacos 3a yueb-
B Hegenio Hepenb HbIH rog,
MNepBbiit rog 0byyeHus 1 34 34
Bropoit ron obyuenus 1 34 34

MepeyeHb ocHoBHO yuebHOM nuTepaTypsl, yuebHo-meToguueckux matepuanos u SOP (LLOP) gns
negarora.
Kysreuosa, H. E. Xumus : pabouas nporpamma : 10—11 knacee / H. E. Kysneuosa, H. H.
Fapa. — M. : Bentana-Tpad, 2021.
Mepeuenb ocHOBHOM yuebHOM nuTepaTypsl, yuebHo-MeToguueckmux marepuanoe u SOP (LLOP) gns
obyuatowmxcs.
KysHeuosa H.E. Xumus. 10 knacc: 6a3zosbiit yposeHs: yuebrnk / H.E.Kysneuosa, H.H.Tapa,
A.H. NleskuH; 7-e usp., crep. — M.: MNpocsewenne, 2022,
KysHeuosa H.E. Xumusa. 11 knacc: 6asosbint yposes: yuebruk / H.E.Kysneuosa, A.H. Jles-
kuH, M.A. LLlatanos; 2-e n3p., ctep. — M.: MNpoceewenne, 2022,
PECYPCbI ¢ UOP:
Poccuitckas anektponHas wkona https://resh.edu.ru/
Bubnnoteka Mockosckoh anekTpoHHo# wkonbl hitps://uchebnik.mos.ru/catalogue
Buneoypoku Ha caite "Mndoypok” https://iu.ru/video-lessons
Bubnuoteka BMEEOypokoB MO  WKOMbHOM nporpamme Ha caite "Internetypok”
https://interneturok.ru/
Onnanu-wkona "3uaiika" hitps://znaika.ru/
Hobenesckue naypeartsi: Guorpadmyeckue cratem hitps://www.n-t.org/

Mepeuenb ocHOBHOM yuyebHOM nuTepaTypsl, yuebHo-MeToguueckmux marepuanoe u SOP (LLOP) gns
poauTenen.
http://all-met.narod.ru - «3aHnMmaTensHas xumms: Bce o meTannax»
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http://www.xumuk.ru - «<XMMMK - CaIT O XMMMM IS XMMUKOB».
http://www.sci.aha.ru/ALL/ - YuusepcansHbii cnpasounmk-sHunknonegus All-In-One
https://www.hij.ru/ Xypran "Xumus u xmzup"
http://fcior.edu.ru/catalog/osnovnoe_obshee @epepansHbiit ueHTp MHPOPMALMOHHBIX 06-
PA30BATENbHbIX PECYPCOB
https://www.nkj.ru/ Xypran "Hayka u xusus"
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Paspen 1. lNnanupyembie pesynbTaTtsl ocBoeHMs ydebHoro npeameTta, Kypca,
B TOM 4MCre C y4ETOM paboyeit Nporpammbl BOCIUTAHMS

1. JInuHoCTHbIE pesynbTaTsl

JInuHOCTHBIE pesynbTaThl OCBOEHMS NpeameTa «XMMms» OTPaXaIOT CPOPMUPOBAHHOCTL ONLITA
NO3HABATENBHON M NPAKTUYECKOMN LAESTENBHOCTH OBYYAIOWMXCS MO PEanU3aLmm NPUHSTHIX B obLue-
CTBE LIEHHOCTEN, B TOM YMCIIE B YACTM:

1) rpaxaaHckoro BocnuTaHus:

OCO3HAHMsI OBYHAIOWMMMUCS CBOMX KOHCTUTYLIMOHHBIX MPAB M OBA3AHHOCTEN, YBAXEHMS K 3a-
KOHY M NPABONOPSAKY;

NPEACTABEHUS O COLMANBHBIX HOPMAX M NMPABMUNAX MEXIMYHOCTHBIX OTHOLIEHMIA B KOJEK-
™BeE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM AESTENBHOCTM NPU CO3AAHUMU Y4eBHbBIX NPOEKTOB, pe-
WeHUM Y4eBHbIX M MO3HABATENbHLIX 30AAY, BEIMONHEHUM XMMUYECKMX SKCMEPUMEHTOB;

CMOCOBHOCTM MOHUMATbL M MPUHUMATb MOTHBBI, HOMEPEHMS, NIOTUKY M APTYMEHTbI APYTHX Npw
QHANU3e PA3NUYHBIX BUAOB y4eBHOM AesTeNnsHOCTH;

2) NnaTpUOTMYECKOrO BOCMIMTAHMS:

LEHHOCTHOTO OTHOLLEHMS K UCTOPUYECKOMY M HOYYHOMY HOCIEAMIO OTEYECTBEHHON XUMMMK;

YBOXKEHMsI K POLECCY TBOPYECTBA B OBNACTM TEOPUM M MPAKTUHECKOTO MPUMEHEHMS XUMMM,
OCO3HAHMS TOTO, YTO AOCTUXEHMS HOYKM €CTb PE3YNbTAT ANUTENbHBIX HABMAEHUMA, KPONOTIMBBIX IKC-
NEePUMEHTANbHbBIX MOUCKOB, MOCTOSHHOTO TPYAA Y4EHBIX M MPAKTUKOB;

MHTEPEeCca M NO3HABATENbHLIX MOTUBOB B MOSTYYEHUM W NOCIEAYIOLLEM AHANU3E MHPOPMALIMK
0 NepefoBbIX AOCTUXEHUSX COBPEMEHHOM OTEYECTBEHHON XMMMK;

3) ByXOBHO-HPOBCTBEHHOIO BOCMUTAHMS:

HPOBCTBEHHOTO CO3HAHMS, STUYECKOTO NOBEAEHMS;

CNOCOBHOCTM OLEHMBATL CUTYALMM, CBS3AHHBIE C XMMUYECKMMM SABNIEHUSIMU, U MPUHUMATbL OCO-
3HOHHBIE PELIEHUs, OPUEHTUPYSCh HO MOPOIBHO-HPABCTBEHHBIE HOPMbI U LLEEHHOCTH;

FOTOBHOCTH OLEHMBATL CBOE MOBEAEHHUE M MOCTYNKM CBOMX TOBAPULLEN C NO3ULMIA HPOBCTBEH-
HBIX M MPABOBbLIX HOPM M OCO3HAHME NOCNEACTBMM STUX MOCTYMKOB;

4) dbopMMpPOBAHMS KyNbTYpbI 3HOPOBLS:

MOHUMOHMS LIEHHOCTeH 340POBOro M GesonacHoro obpasa xmusHM, HEOBXOAMMOCTU OTBET-
CTBEHHOTO OTHOLLIEHMUS K COBCTBEHHOMY PU3MYECKOMY M NCUXMYECKOMY 3[OPOBbIO;

cobniogeHus npasun He3onacHoro obpaALLEHMs C BELLECTBAMM B ObiTy, MOBCEAHEBHOM XM3HM
U B TPYAOBOW AEATENbHOCTH;

NOHUMAHMS LEHHOCTH MPABUA UHAMBUAYCNBHOIO M KONNEKTUBHOTO 6e30MNAaCHOro NoBeAeH!s B
CUTYQUMAX, YTPOXAIOLLMX 300POBbIO U XU3HU NIOAEN;

OCO3HOHUS MOCNEACTBMI U HEMPUATUS BPEAHbIX NPUBbIYEK (ynoTpebneHus ankorons, HaOpKo-
TMKOB, KypeHws);

5) Tpynosoro socnutaHus:

KOMMYHWKOTUBHOM KOMMETEHTHOCTU B y4eBHO-MCCNesoBaTeNnbCkoM AeaTenbHocTH, oblie-
CTBEHHO MONE3HOM, TBOPYECKOM M APYIMX BUAAX AESTENBHOCTH;

YCTOHOBKM HO OKTMBHOE YYOCTME B PELIEHUM NPAKTUYECKMX 30A0Y COLMANbHOM HANPABNEH-
HOCTM (B paMKax CBOEro Knacca, WKonbi);

MHTEPEeCa K MPAKTUYECKOMY M3y4YeHMIO NPOdECCHI PA3NMYHOTO POAA, B TOM YMCNE HO OCHOBE
NPUMEHEHMSs MPEAMETHBIX 3HOHMIA MO XUMMK;

YBAXEHUS K TPYAY, NIOASM TPYAA M Pe3ynbTaTaM TPYAOBOM AESTENbHOCTH;

FOTOBHOCTM K OCO3HOHHOMY BbIGOPY MHAMBMAYANbHOM TpaekTopuu obpasosaHus, byayiien
npogeccuu 1 peanmaaumm coBCTBEHHBIX XM3HEHHBIX MIAHOB C Y4ETOM IMYHOCTHBIX MHTEPECOB, CMO-
cobHOCTeM K XMMUK, MHTEPECOB U noTpebHocTel oblwecTsa;

6) 3KONOrMYECcKOro BOCIUTAHMS:
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5KOJOMMYECKM LENecOoObPA3HOrO OTHOLIEHMS! K MPUPOAE, KAK MCTOYHMKY CYLLECTBOBAHMS
XWU3HM Ha 3emne;

NOHWMAHMS FMOBANBHOTO XAPAKTEPA SKOMOTUYECKMX NPOBNEM, BIIMSHUS SKOHOMMUYECKMX NPO-
LLeCCOB HO COCTOSIHME NMPUPOAHOM M COLMANbHOM CPeabl;

OCO3HAHMUS HEOBXOAMMOCTH MCMONb3OBAHMS SOCTUXEHMI XMMUK NS PELLEHMS BOPOCOB pa-
LMOHQNBHOTO NPUPOAONONb30BAHMS;

OKTMBHOTO HENPUATMS EUCTBUM, MPUHOCALLMX BPED OKPYXAIOLLEN NPMPOAHON Cpeae, YMeHUs
MPOrHO3MPOBATL HEBNArONPUSTHLIE SKONOTUYECKME MOCNEACTBUS NPEANPUHUMAEMbIX AEMCTBMIA W
npenoTBpALLaTh UX;

HAMYKS PA3BUTOTO SKOSTIOTMYECKOTO MbILLNEHMS, SKONOTMHYECKOM KYSbTYPbl, OMbITA AEATENbHO-
CTU 3KOJTIOTMYECKOM HAMNPABNEHHOCTU, YMEHMS PYKOBOACTBOBATLCS MMM B MO3HABATENIbHOM, KOMMYHM-
KOTUBHOM M COLMANBHOM MPAKTMKE, CMOCOBHOCTU M YMEHMS OKTUBHO MPOTMBOCTOSITb MAEONOMMMU Xe-
modobuu;

7) LEHHOCTM HAYYHOTO NO3HAHMS:

cOPMMPOBAHHOCTM MUPOBO33PEHMS, COOTBETCTBYIOLLLETO COBPEMEHHOMY YPOBHIO PA3BMUTMUS
HAYKK 1 OBLLECTBEHHOM NPAKTUKM;

NOHUMAHMS cneLUPHUKM XMMHUM KAK HOYKM, OCO3HAHMS €€ ponn B GOPMUMPOBAHMM PALMOHASb-
HOrO HAYYHOTrO MbILUMIEHMS, CO3AAHMM LIENOCTHOTO NPEACTaBeHUs 06 OKPyXaloWeM MUpe KAK O
e[IMHCTBE NPUPOLbI M YENOBEKA, B MO3HAHMM MPUPOLHbLIX 3AKOHOMEPHOCTEN 1 peLleHnn npobnem co-
XPOHEHMS NPUPOAHOTO PABHOBECHS;

y6exxaEHHOCTH B 0OCOBOM 3HAUMMOCTU XMMMM ANl COBPEMEHHOM LMBUAU3ALMM: B €€ NYMAHM-
CTMYECKOM HAMPABNEHHOCTU M BAXHOM PONM B CO3AAHMM HOBOM 6A3bl MATEPUATBLHOM KyNbTypbl, pe-
WeHMK robanbHbIX NPOBNEM YCTOWYMBOrO PA3BUTUS YENIOBEYECTBA — ChIPbEBOM, SHEPreTUHECKOH,
MALLLEBOM 1 SKONOTMYECKOM 6e30MacHOCTH, B PA3BUTUM MEAMLIMHBI, OBECneYeHnM YCNOBUI YCNELLHOTO
TPYAA M 5KONOrMYECKM KOMPOPTHOM XM3HKU KAXKAOTO YneHa obuiecTsa;

€CTeCTBEHHO-HAYYHOM FPAMOTHOCTM: MOHUMAHMS CYLLHOCTM METOMIOB MO3HAHMS, MUCMONb3ye-
MbIX B €CTECTBEHHbIX HAYKAX, CMOCOBHOCTU MCMONb30BATL MOMTyYAeMble 3HAHMS A AHANM3A U Obb-
SICHEHMs! SIBIEHUI OKPYXAIOLLErO MAPA M MPOUCXOASLUMX B HEM M3MEHEHMI, YMeHMs fenaTb obocHo-
BOHHbIE 3AK/IOYEHMS HO OCHOBE HAYYHbIX PAKTOB M MMEIOLLMXCS AAHHbIX C LEeNblo MOMy4€eHMs JOCTO-
BEPHbIX BbIBOAOB;

CMOCOBHOCTM CAMOCTOSITENLHO MUCMONb3OBATL XMMUYECKME 3HAHMS s PeLLeHKs npobnem B
PEANbHBIX XM3HEHHbBIX CUTYALMSX;

MHTEpPEeCca K NO3HAHMIO M UCCNEAOBATENbCKON AEATENBHOCTH;

FOTOBHOCTU M CMOCOBHOCTHU K HEMPEPLIBHOMY OBPA30BAHMIO M COMOOBPA30BAHMIO, K OKTMB-
HOMY MOMYYEHMIO HOBBIX 3HAHMIA MO XMMWMM B COOTBETCTBMM C XM3HEHHBIMM MOTPEBHOCTIMM;

MHTEpPECa K OCOBEHHOCTAM TPYAA B PA3NMUYHBIX Chepax NPodeCcCMOHANbHON AESTENBHOCTH.

2. MeranpeameTHbie 06pasoBaTentHLIe pe3ynbLTaTh:

MNepeueHb MeXNPEAMETHBIX NOHATUI: aHAnK3, aTom, bakTepuu, benku, Grocdepa, BeLecTso,
BMPYCbl, BATAMMWHbI, FOPHblE MOPOALI, FPAPUKHM, rNoTe3a, rPUbsl, AUy 3ns, AUINEKTPUK, KXUBOTHbIE,
XUpPbl, 30KOH, UBMEPEHME, MOH, KNeTKa, KnaccudmKkaums, KONMYECTBO BELLECTBA, MACCA, MATEpPMS,
mepa (Beca, o6bEMA), METANN, MUHEPANbHbIE BELLECTBA, MOAENMPOBAHUE, MONEKYNa, HabnoaeHue,
HOY4HbIA OKT, HYTPUEHTbl, OBbEM, OPraHM3M, OTPE3OK, MEPUOAMYHOCTb, MONE3HBIE MCKOMAEMbIE,
MPUHLMMN, MPOBOAHMK, MPOEKLMKU, NPOLLECC, PACTEHMUS, PECYPChI, CUHTE3, CUCTEMA, TEOPMUS, TOMIMBO,
yrneeogsl, GAKT, XMMUUYECKMIA SNEMEHT, YEPTEX, LUKANA U3MEPEHUHI, SKCMEPUMEHT, SNEKTPUYECKHIA
3apsf, SNEKTPO-MArHUTHOE NoNe, SHEPreTMYecKas LLeHHOCTb, SHEPIUS, SBREHHKE.

MetanpepmeTHsie pesynsTaThl 0cBOeHMs Y4ebHOrO NpeameTa «Xumusi» Ha ypOBHE CPeHero
obwero 06pa30BAHMS BKITIOYAIOT:
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3HaUYMMble Ans GOPMUMPOBAHMS MUPOBO33PEHUS OBYUYAIOLMXCS MEXAUCLMMAMHAPHbIE (MeX-
npeameTHbie) obLIeHayYHbIE NOHSTHS, OTPAXaoLME

LEeNOCTHOCTb HOYYHOM KOPTHUHBI MMPA M CNELMPUKY METOAOB NO3HAHMS, MCMOSb3YEMbIX B €CTe-
CTBEHHbIX HOYKQOX (MATEPKS, BELLECTBO, SHEPTUS, ABNEHUE, MPOLECC, CUCTEMA, HAYYHbIM dAKT, NPUH-
UMM, TMNOTE3a, 30KOHOMEPHOCT, 30KOH, TEOPUS, UCCNIEAOBAHUE, HOBNIOAEHUE, M3MEpeHHe, KCne-
PUMEHT v apyrue);

yHMBepcanbHble y4ebHble AeMCTBMA (MO3HOBATENbHbIE, KOMMYHUKATUBHbIE, PErynsTUBHbIE),
obecneunsaoLme GopMupoBaHme GyHKLMOHANBHON FPAMOTHOCTM M COLMANBHOM KOMMETEHLMM 0bY-
YaoWwmxcs;

cnocobHOCTb OBYHAIOLLMXCS MCMONB30BATH OCBOEHHbIE MEXANCLMMNMHAPHbIE, MUPOBO33PEH-
YeCcKMe 3HAHMS U YHUBEPCANbHbIE yYebHbIe eNCTBUS B MO3HABATENLHOM M COLMANBLHOM NPAKTHKE.

MeTanpepMeTHbie pesynbTaThl OTPAXAIOT OBNAAEHME YHUBEPCANbHBIMK Y4ebHbIMM NO3HABA-
TENbHbIMM, KOMMYHUKATUBHBIMU W PETYNSTUBHBIMU LEMCTBUAMM.

OenageHne yHUBEPCANbHBIMK Y4eBHBIMM MO3HABATENbHBIMU LEHCTBUSMM:

1) 6azosbie noruyeckue AeHCTBUS:

camocTosaTensHo GOpMYyNMPOBATL M OKTYANU3UPOBATE NPOBAEMy, BCECTOPOHHE €6 paccMaT-
p1BQTh;

onpenensTb Lenu AesTenbHOCTM, 30AABAsS NAPAMETPLI U KPUTEPUM MX BOCTUXEHMS, COOTHO-
CHTb Pe3ynbTaThl AESTENBHOCTH C NOCTABNEHHBIMMU LENAMM;

MCMONb30BATH MPW OCBOEHWM 3HAHUM NPUEMbI TOTMHYECKOTO MBILLNEHMUS — BbIAENSATL XAPAKTEP-
Hble MPU3HAKM NOHATUM M YCTAHOBAMBATb MX B3AMMOCBS3b, MCMONb3OBATH COOTBETCTBYIOLUME MOHATHUS
Ans o6bsACHEHUS OTAeNbHbIX GAKTOB U ABREHMUK;

BLIBUPATb OCHOBAHMS M KPUTEPUM AS KNACCMDUKALMM BELLECTB M XUMUUYECKUX PEAKLMK;

YCTOHQABAWMBATL NPUYUHHO-CIEACTBEHHBIE CBA3M MEXAY M3YYAEMbIMMU SBIECHUSIMM;

CTPOMTb NOTUYECKME PACCYXAEHNS (MHAYKTUBHbIE, AEAYKTUBHbIE, O AHANOMUM), BLISBAATHL 3Q-
KOHOMEPHOCTH M NPOTUBOPEYUMS B PACCMATPUBAEMBIX BNEHMSX, GOPMYIMPOBATL BLIBOALI U 3AKIIIO-
YeHus;

MetanpeameTHbie pe3ynbTaThl OTPAXAIOT OBAGAEHUE YHUBEPCANbHBIMU Y4ebHbBIMU NO3HABA-
TENbHBIMM, KOMMYHUKQTUBHBIMM M PErYNSTUBHBIMU LEHCTBUAMM.

OenaaeHune yHBEpCanbHbIMKU Y4eBHBIMW NO3HABATENbHBIMU AEMCTBUSAMM:

1) 6asosble nornyeckne pencrams:

camocTosTensHo GOpPMyIMPOBATL M AKTYAnM3MpPOBATL NPobnemy, BCECTOPOHHE eé paccmar-
pU1BQTb;

onpenensTb Lenu AesSTeNnbHOCTM, 3aAABAs NAPAMETPbI U KPUTEPUM MX LOCTUXEHMUS, COOTHO-
CMTb PE3yNbTaThl AEATENLHOCTH C MOCTABNEHHBIMMU LENaMMU;

MCMONb30BATH MPU OCBOEHWM 3HAHUM NPUEMBI TOFMYECKOTO MbILLNEHMUS — BbIAENATb XAPAKTEP-
Hble MPU3HAKM NOHSATUM M YCTAHABAMBATb MX B3OMMOCBS3b, MCMONb30BATH COOTBETCTBYIOLUME NOHATHUS
Ans 06bsICHEHUS OTAeNbHbIX GAKTOB U SBNEHMUI;

BLIBMPATH OCHOBAHMS U KPUTEPUM ANSi KNACCHPUKALIMM BELLECTB U XUMUYECKMX PEaKLMM;

YCTQHOBAMBATL MPUYMHHO-CIEACTBEHHbIE CBA3M MEXAY M3YYAEMbIMU ABIEHUAMM;

CTPOMTb NOTUYECKME PACCYXAEHMS (MHAYKTUBHbIE, LELYKTUBHbIE, NO OHANOMMM), BLIBNSTL 30-
KOHOMEPHOCTH M NPOTUBOPEUMS B PACCMATPUBAEMBIX ABAEHMAX, GOPMYIMPOBATL BLIBOAS! M 3AKIIO-
YeHus;

NPUMEHSITb B NPOLLECCE MO3HAHMS, MCMONb3yemMble B XMMMM CUMBONMYECKME (3HaKoBbiE) MO-
nenu, NnpeobpasoBLIBATE MOAENbHbIE NPEACTABNEHNS — XMMUYECKMIA 3HAK (CMMBON) 3MeMeHTa, XMMu-
yeckas GOpPMyNa, YpaBHEHUE XMMMYECKOH PEAKLMM — MPU peLleHnH yuebHbIX NO3HABATENbHBIX W
I'IpOKTVIHGCKVIX 3a4ay, anMeHﬂTb HA3BAHHbIE MOpeEJIbHbIEe I'Ipe,EI,CTCIBJ'IeHmI Aang BbigBneHUsa XOpOKTep-
HbIX MPU3HAKOB U3Yy4OEeMbIX BELLECTB U XUMUUYECKUX PEaKLM.

2) 6a3oBble UCCNEROBATENLCKUE [EHCTBUS:

BNAAETb OCHOBAMM METOAOB HAYYHOTO MO3HAHMS BELLECTB M XMMMYECKUX PEAKLMA;
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bopMynMpoBATL LEenn M 304A4M MCCEAOBAHMS, MCMOMb30OBATL MOCTABIEHHbIE M CAMOCTOSI-
TENbHO CPOPMYNMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMS M OCHOBBLI ANsi GOPMUPO-
BOHMS TMNOTE3bI MO NPOBEPKE NPABMILHOCTH BLICKA3bIBAEMbIX CYXAESHMI;

BNOAETh HOBLIKOMM CAMOCTOSITENIbHOTO MIAHMPOBAHMS M MPOBEAEHMS YYEHUYECKMX SKCNEepH-
MEHTOB, COBEPLLEHCTBOBATL YMEHMs HOBMIOAATL 30 XOAOM MPOLLECCA, CAMOCTOSTENLHO NPOTHO3MPO-
BATb €0 pe3ynbTar, GpopmynMpoBaTe 060BLEHNS 1 BbIBOLLI OTHOCUTENBHO [OCTOBEPHOCTU Pe3yb-
TATOB MCCNEAOBAHMS, COCTABNATL OBOCHOBAHHBINM OTYET O NpoAenaHHon pabore;

npPMoBPETATb OMbIT Y4EHNYECKOM MCCNEfOBATENLCKON M NPOEKTHOM AESTENbHOCTH, MPOABASTH
CMOCOBHOCTb M FOTOBHOCTb K COMOCTOSITENIbHOMY MOMCKY METOOB PELIEHMs MPAKTUYECKMX 3aAaY,
MPUMEHEHMIO PA3UYHBIX METOAOB MO3HAHMS.

3) pabota c uxdbopmaumeit:

OPMEHTUPOBATLCS B PASNMYHBIX UCTOYHUKAX MHPOPMALMK (Hay4HO-MONYNapHAs IUTepaTypa
XMMMYECKOTO COAEPXKAHMs, CPABOYHbIE NOCcobus, pecypcsl MHTepHeTa), aHanuanposarts MHbopma-
LMIO PA3ANYHBIX BUAOB M GOPM NPECTABNEHMS, KPUTUYECKM OLEHMBATL €€ JOCTOBEPHOCTL M HEMpPO-
TMBOPEYMBOCTS;

bopMynMpPOBATL 3AMNPOCH! U MPUMEHSITL PA3AIMYHBIE METOAbI NPK Moucke U oTbope MHpopma-
LMK, HeOBXOAMMOWM ANs BbIMONHEHMS Y4EBHbIX 30404 ONPeAenéHHOro TUNA;

npMobpeTaTh ONbIT UCMONb30BAHMSA MHPOPMALMOHHO-KOMMYHUKATMBHBIX TEXHOMOMMIA U PA3-
NIMYHBIX MOMCKOBbIX CUCTEM;

CAMOCTOSTENBHO BbIBUPATL ONTUMANbHYIO GOPMY NPEACTABAEHUS MHPOPMALWM (CXeMBI, rpa-
PHKM, AMArPAMMBI, TABMLBI, PUCYHKM U AipYTHE);

MCMOMb30BATL HAYYHBIM S3blK B KOYECTBE CPEACTBA NPU paboTe ¢ XMMMUYeckon MHdopmaumeit:
NPUMEHSITE MexnpeameTHble (busnueckue n matemaTuyeckue) 3Haku U cumeonsbl, opmynsl, abbpe-
BMATYPbl, HOMEHKIATYPY;

MCMONb30BATL M NPEOBPA30BLIBATL 3HAKOBO-CUMBOJIMHECKME CPEACTBA HAMSAHOCTM.

OsnapeHne yHUBEPCAbHBIMM KOMMYHUKATUBHBIMU AEACTBUSIMMU:

30A0BATb BONPOCHI MO CyLecTBY 06CYyXAAEMOMN TEMbI B XOAE AMANOra U/ Unu AUCKYCCHM, Bbi-
CKA3bIBATb MU, GOPMYMPOBATL CBOM NPEANOXEHUS OTHOCUTESNBHO BbIMONHEHMS NPEASIOXEHHO 3a-
Aauu;

BLICTYNATb C NPE3eHTALMEN PEe3yNbTATOR MO3HABATENHOM AESTENBHOCTH, MONYYEHHbBIX CAMO-
CTOSITENBHO M/ COBMECTHO CO CBEPCTHMKAMM MPH BbIMONHEHWUM XMMUYECKOTO SKCMEPMMEHTA, NpaK-
TMYECKOM PabOTbI MO UCCIEAOBAHMIO CBOMCTB M3Yy4OEMbIX BELLECTB, PEANM3ALMM Y4ebHOro npoekTa
1 GOPMYNMPOBATH BbIBOABI MO PE3YNLTATAM NPOBEAEHHBIX MCCEAOBAHMIA MYTEM COrMACOBAHMS NO3M-
LUMit B Xofie obCcyxaeHMs M 0OBMEHa MHEHUSIMM.

OsnageHne yHUBEPCATbHBIMKU PEryNSTUBHBIMMU JEHCTBUAMM:

CAMOCTOSITENbHO MAQHMPOBATL M OCYLUECTBASATL CBOKO MO3HABATESNbHYIO AEATENLHOCTb, ONpe-
pensis e€ uenu 1 3aAa41, KOHTPONMPOBATL M MO Mepe HEOBXOAMMOCTH KOPPEKTUPOBATL NPeanarae-
MbIA GNIFTOPUTM BEMCTBMIA NPU BbINMOMHEHUM YUEOHBIX M MCCNEAOBATENLCKMX 30AAY, BbIGUPATL HAaMbO-
nee 3pPeKTUBHbIN CNOCOD UX PeLEHUs C YYETOM MOMyYEHMs HOBBIX 3HAHMIA O BELLECTBAX M XMMUYe-
CKMX PeaKumsix;

OCYLLECTBAATh CAMOKOHTPOb CBOEM AESTENbHOCTA HO OCHOBE CAMOGHAMM3A U CAMOOLIEHKH.

3. MpenmeTHble pe3ynbTaThl OCBOeHMs yyebHoro npeamera

MpenmeTHble pe3ynbTaThl OCBOEHMS MPOrPAMMBI CPeAHero obiuero obpa3oBaHMS MO XMMMUM
HO 6A30BOM YPOBHE OPUEHTUPOBAHbI HO OBECNeYEHNE NPENMYLLECTBEHHO 061e0bpa30BaTENLHOM 1
obLweKynbTypHOi nogrotosku obyuaowmxcs. Onu BrntoyaloT cneunduyeckue ans yuebHoro npep-
MeTa «XMMMsI» HAYYHbIE 3HAHMS, YMEHMUS U CNOCOBbI AEMCTBMI MO OCBOEHMIO, MHTEPNPETALMM U Npe-
06pPA30BAHMIO 3HAHMM, BUABI AESTENBHOCTM MO NOMYYEHWUIO HOBOTO 3HAHMS M MPUMEHEHMIO 3HOHMI B
PO3MMYHBIX Y4EBHbBIX M PEANbHBIX XM3HEHHBIX CUTYALUMAX, CBA3AHHBIX C XMMeit. B nporpamme no xu-
MMM NPEAMETHbIE PE3YNbTATbI MPEACTABNEHbI MO FOAAM U3Y4EHMS.
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K koHuy obyuenus B 10 knacce npeametHbie pesynstatel ocBoeHus kypca «OpraHmyeckast
XUMMSI» OTPAXAIOT:

cOPMMPOBAHHOCTL NMPEACTABNEHUIA O XMMMYECKOW COCTABISIOLLEN €CTeCTBEHHO-HAYYHOM
KAPTUHBI MMPA, PONIK XUMUK B MO3HAHWM SIBIIEHWUIM MPUPOALI, B GOPMUPOBAHNM MbILLNEHUS M KYSbTYPbl
NIMYHOCTH, €€ PYHKLMOHANBHON FPAMOTHOCTM, HEOBXOAMMOW LISl PELLEHWUS NPAKTUYECKMX 304AY U
5KONOrMYeckn 06OCHOBAHHOTO OTHOLLEHMS K CBOEMY 3[0POBbIO M MPUPOLHON CPEAE;

BJIAAEHME CUCTEMOM XMMUYECKMX 3HOHMM, KOTOPAS BKIIIOHAET:

OCHOBOMONArAIOLME NOHSTUS (XMMUYECKMI SNEMEHT, ATOM, 3NEKTPOHHAA 06oNoYKa aToMa,
MOMEKYd, BANEHTHOCTb, 3NEKTPOOTPULATENBHOCTb, XMMMYECKas CBA3b, CTPYKTypHas dopmyna (pas-
BEPHYTAS U COKPALLEHHAS), MOMb, MONSIPHAS MACCA, MOMISIPHbIN O6bEM, YrnepoaHbii ckeneT, dyHKLy-
OHQMNbHAS FPYNNA, PAAUKAN, U3OMEPUS, M3OMEPLI, TOMONOTUYECKUIA PSf, TOMOJIOTH, YrNeBoAoOPOabI,
KMCNOPOA U a30TCOAEPXALLME COeIMHEHMUS, MOHOMED, NOIMMEP, CTPYKTYPHOE 3BEHO, BbICOKOMOIe-
KYNSIpHbIE COEAMHEHMS);

TEOPUM U 30KOHBI (Teopus cTpoeHms opranmyeckux sewects A.M. bytneposa, 3akoH coxpa-
HEHMs MOCChI BELLECTB);

30KOHOMEPHOCTH, CUMBOJIMYECKMI A3bIK XUMUMK;

MMPOBO33pEHYECKME 3HAHMS, NIeXALUMe B OCHOBE MOHMMOHMS MPUYMHHOCTM U CUCTEMHOCTM
XUMMYECKMX BMIEHWH, POAKTONOrMYECKNE CBEAEHUS O CBOWCTBAX, COCTABE, MOMYYEHUM M BE30MNACHOM
MCMOMNb30BAHMM BAXKHEMLLMX OPrAHUYECKMX BELLECTB B ObITY M MPAKTUYECKOM AEATENBHOCTH YENOBEKQ;

cHOPMUPOBAHHOCTb YMEHMIA BbISIBNISAITb XAPAKTEPHBIE MPU3HAKM MOHSTUM, YCTAHABAMBATL MX
B3AMMOCBS3b, MCNOMNb3OBATL COOTBETCTBYIOLLME NOHATUS MPU OMMCAHMM COCTABA, CTPOEHMS M NpeBpa-
LLLEHWUM OPraHUYECKUX COEANHEHUN;

cOPMMPOBAHHOCTb YMEHMI MCMONB30OBATL XMMMUUYECKYIO CUMBOMMKY AJ1l COCTABNEHMUS MOe-
KYASPHBIX M CTPYKTYPHbIX (pa3BEpHYTOM, COKPALLEHHOM) DOPMYN OPraHUMYecKmX BELLECTB U yPOBHE-
HWUIA XMMMYECKMX PEAKLMIA, M3TOTABIMBATE MOAENM MOSIEKYN OPraHMYECKUX BELLECTB A1 MANIOCTPa-
UMM MX XMMMYECKOTO U NPOCTPAHCTBEHHOTO CTPOEHMS;

chOPMUPOBAHHOCTb YMEHWUIM YCTAOHABAMBATL NPUHAANEXHOCTb M3YYEHHBIX OPTAHUYECKMX BE-
LeCTB MO MX COCTABY M CTPOEHMIO K ONpeAen&HHoMy knaccy/rpynne coeamHeHui (yrnesopopogsl,
KMCIIOPOZA M O30TCOAEPXALLME COEAMHEHUS, BBICOKOMONEKYNSPHbIE COEAMHEHMS), AOBATb UM HA3BO-
Hus no cuctemaTtnyeckoi Homerknatype (IUPAC), a Takxe npuBoanTs TPMBMANbHBIE HO3BAHMS OT-
[enbHbIX OPFaHUYECKMX BELLECTB (3TUNEH, NPONMAeH, QUEeTUNEH, STUAEHMMKONL, rMuuepuH, deHon,
dbopmansaerna, auetanbaerna, MypPaBbMHAS KUCIOTA, YKCYCHAS KUCNOTA, OIEMHOBAS KUCNOTA, CTea-
PUHOBAS KMCNOTA, MIOKO3a, GPYKTO3a, KPOXMAn, LEANoNosa, MuumH);

CcOPMUPOBAHHOCTb YMEHMSI ONPEAENTh BUAbI XMMUYECKOM CBA3M B OPraHMYECKMX COEaMHe-
HUsIX (OAMHApPHbIE M KPATHBIE);

cOPMUPOBAHHOCTb YMEHMS MPUMEHSITb MONTOXEHMUS TEOPUM CTPOEHUS OPraHMYECKMX BELLLECTB
A.M. BytnepoBa ans obbICHEHMS 30BUCUMOCTH CBOMCTB BELLECTB OT MX COCTABA U CTPOEHMS; 30KOH
COXPOHEHWUS MACChI BELLLECTB;

chOPMUPOBAHHOCTb YMEHMIA XAPAKTEPU3OBATL COCTAB, CTPOEHME, PU3MYecKMe U XMMMUYe-
CKME CBOWCTBA TUMMYHBIX NPEACTABUTENEH PA3NMUYHBIX KNTOCCOB OPraHMYECKMX BELLECTB (MeTaH, 3TaH,
3TUneH, nponuneH, auetuneH, bytaamnen-1,3, metunbytaamnen-1,3, beHson, meTaHon, 3TAHON, 3TH-
NEHINUKONb, MULEPUH, GEHON, AUETANbAEMMA, MyPOBBMHAS M YKCYCHAS KUCNOTHI, FIOKO3d, KPAXMarn,
Lenmono3a, AMMHOYKCYCHAS KUCOTA), MANIOCTPUPOBATL FEHETUYECKYIO CBA3b MEXAY HAMMU YPOBHE-
HUSIMM COOTBETCTBYIOLLMX XMMUYECKUX PEAKLMIA C UCMONb3OBAHMEM CTPYKTYPHbIX hOpMy;

CPOPMUPOBAHHOCTL YMEHUS XOPOAKTEPU3OBATL UCTOYHUKM YFEBOROPOLAHOrO Chipbs (HedTs,
NPUPOAHLIA ras, yronb), cnocobbl X NepepaboTkM M NPAKTUYECKOE NPUMEHEHWE NPOLYKTOB nepe-
paboTky;

cPOPMUPOBAHHOCTL YMEHMIH NPOBOAUTbL BbIYUCIEHMS MO XMMMYECKUM YPOBHEHMSAM (Macchl,
06bEMA, KONMMYECTBA MCXOQHOMO BELLECTBA MM NPOAYKTA PEAKLMM MO M3BECTHBIM MACCE, OOBEMY,
KONMYECTBY OQHOIO M3 UCXOAHBIX BELLECTB MM NPOAYKTOB PEAKLMM);

10
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CcPOPMMPOBAHHOCTL YMEHMI BNAAETH CUCTEMOM 3HAHMIA OO OCHOBHBIX METOAAX HAYYHOTO Mo-
3HOHMS, UCMIONb3YEMbIX B XUMWUM MPH U3YYEHUM BELLECTB M XMMUYECKMX ABNEHUH (HabnoaeHne, 3me-
peHUeE, SKCNEPUMEHT, MOAENMPOBAHME), UCNIONb3OBATb CUCTEMHBIE XMMMYECKME 3HAHMS ANl TPUHSTHUS
PELIEHMI B KOHKPETHBIX XM3HEHHbIX CUTYAUMSAX, CBA3AHHBIX C BELLECTBAMM U UX MPUMEHEHUEM;

cPOPMMPOBAHHOCTb YMEHWMI COBMIOAAT NPABMIA MOMb3OBAHMS XMMUYECKOM NOCYAOM M na-
6opaTopHbIM OOOPYAOBAHMEM, O TAKXE NPABMIA OOPALLEHMS C BELLECTBAMM B COOTBETCTBMM C MH-
CTPYKLMSIMM MO BbIMOMHEHMIO NABOPATOPHBIX XMMUYECKMX OMbITOB;

cHOPMUPOBAHHOCTb YMEHMIA NIGHMPOBATb M BHIMOSHATL XMMMYECKUI SKCNEPUMEHT (npespa-
LLEHMS OPTraHUYECKMX BELLECTB NPU HArPEBAHMM, NONYYEHNE STUNEHA M U3yHEeHME ero CBOMCTB, Kaye-
CTBEHHbIE PEAKLMM OPraHUYECKMX BELLECTB, AEHATYPALMs BENKOoB Npu HArPEBAHWUM, LBETHbLIE PEaK-
LMK BENKOB) B COOTBETCTBUM C MPABUIAMMU TEXHUKM 6E30MNACHOCTH NpH 0BPALLEHNM C BELLECTBAMM
nabopartopHbiM 0O6OPYAOBAHMEM, MPEACTABNATL PE3YTLTATH XMMUYECKOTO SKCMEePUMEHTA B hopme
30MMCH YPABHEHWI COOTBETCTBYIOLIMX PEAKLMIA U GOPMYNMPOBATL BbIBOAEI HO OCHOBE 3TUX Pe3yilb-
TATOB;

chOPMMPOBAHHOCTb YMEHWI KPUTUHECKM OHANM3UPOBATL XMMMYECKYIO MHbOPMALMIO, Nony-
YOEMYIO M3 PA3HBIX MCTOYHMKOB (cpeacTBa maccoBoi MHbopmaumu, UutepHet v apyrux);

cPOPMMPOBAHHOCTb YMEHMIt COBNOAATL MPABMIA SKOMOTMYECKH LENeCoobpasHoro nosege-
HMsi B ObITY 1 TPYAOBOM AESTENBHOCTM B LIENAX COXPAHEHMS CBOEro 3[A0POBbS M OKPYXAIOLLEN NpUpos-
HOM Cpefibl, OCO3HABATL OMACHOCTb BO3AEMCTBMS HO XMBbIE OPTAHM3MbI ONPeAENnEHHbIX OPraHUYECKMX
BewwecTs, noHnmas cmbicn nokasarens MOK (npepensHo fonycTtMMoi KOHLEHTPALMK), NOSICHSTL HA
NPMMEPAXx Cnocobbl yMeHbLLEHWS U MPEAOTBPALLEHNSI X BPEAHOTO BO3AENCTBMSI HO OPTaHM3M Yeno-
BEKQ;

Anst 0By4aIOLMXCS C OrPAHMYEHHBIMM BO3MOXHOCTSMM 300POBbS: YMEHME NMPUMEHSITb 3HAHMS
06 OCHOBHbIX AOCTYMHbIX METOAAX MO3HAHMS BELLECTB U XMMUYECKMX SIBNEHMUIA;

ANs Cnenbix U cnaboBUAsALMX OBYHAIOLMXCSA: YMEHME UCTIONb30BATbL PenibepHO TOYEUHYIO CH-
cteMy obosHauenui J1. bpaitns ansa sanmcn xummyeckunx dopmyn.

K koHuy obyyenns B 11 knacce npeametHble pesynbtarsl ocsoeHus kypca «Obuwas 1 Heop-
FAHMYECKAs XMMMUS» OTPAXAIOT:

CcPOPMMPOBAHHOCTL MPEACTABEHUIA O XMMMYECKOW COCTABMSIIOLLEH €CTECTBEHHO-HAYYHOM
KAPTUHBI MMPA, PONIY XMUMUKU B MO3HAHWM SIBIIEHUIA NPUPOALI, B GOPMUPOBAHMM MbILLNEHUS M KYSbTYPbl
NMYHOCTH, €€ bYHKLUMOHANBHOM NPAMOTHOCTH, HEOOXOAMMOM ANl PeLeHUs MPAKTUYECKMX 3aAaY U
3KONOrM4ECKN OBOCHOBAHHOTO OTHOLLEHMS K CBOEMY 3[0POBbIO M MPUPOAHOM CPeae;

BNAJEHNE CUCTEMOM XMMMYECKMX 3HAHWUM, KOTOPAS BKIIOYAET:

OCHOBOMONArAIOLLME MOHSTHS (XMMMYECKUI STEMEHT, ATOM, M30TON, S-, P-, d- 3NEKTPOHHbIE
opbMTANM ATOMOB, MOH, MOTNEKYNA, MOJTb, MONSIPHBIA O6BbEM, BONIEHTHOCTb, 311EKTPOOTPULIATENBHOCTD,
CTENEeHb OKWUCNEHMS, XUMUYECKAs CBsi3b (KOBANEHTHAS, MOHHAS, METANNMYECKAs, BOAOPOAHAS), KpH-
CTaNAMYecKas peweéTka, TUMbl XMMUYECKUX PEAKLMA, PACTBOP, SNEKTPONMTLI, HE3NEKTPONMUTLI, nek-
TPONUTUYECKAS AMCCOLMALNS, OKUCITUTENb, BOCCTAHOBUTENb, CKOPOCTb XMMMUYECKOM PEAKLMM, XMMM-
Yeckoe paBHoBecHe);

TEOPUM M 3AKOHBI (TEOPUS NEKTPOAUTUYECKON AMCCOLMALMM, nepuoanyeckuin 3akoH .M.
MeHpeneeBa, 3aKOH COXPAHEHMS! MACCHI BELLECTB, 30KOH COXPAHEHMS M MPEBPALLEHNS SHEPTUM NPH
XMMMYECKMX PEaKLMsIX), 3KOHOMEPHOCTH, CUMBOMYECKMM SI3bIK XMMMK, MMPOBO33PEHYECKUE 3HA-
HUS, NexXallue B OCHOBE MOHUMAHMS MPUUMHHOCTM U CUCTEMHOCTM XMMMYECKMX SBNEHMH, dakTonoru-
Yeckue CBEAEHMs O CBOMCTBAX, COCTABE, MOMYYEHMM U HE30MACHOM MCMONb3OBAHUM BAKHEMNLUMX He-
OPraHMYECKMX BELLECTB B BbITY M MPAKTUYECKOM AESTENBHOCTU YENOBEKT;

chOPMMPOBAHHOCTL YMEHMIA BBISIBIISITE XAPAKTEPHbIE NPU3HAKM MOHSTUI, YCTAHABIMBATL MX
B3AMMOCBS3b, MCMONb30BATL COOTBETCTBYIOLLME MOHATUS NPK

OMMUCAHUM HEOPTAHMYECKMX BELLECTB M UX NPEBPALLEHUH;

chOPMMPOBAHHOCTL YMEHMIA UCMONB3OBATL XMMMYECKYIO CUMBONIUKY A1 COCTABNEHMS dOop-
MYN BELECTB M YPABHEHMI XMMMYECKMX Peakuui, cuctemaTtnueckytlo Homerknatypy (IUPAC) u
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TPUBMONbHBIE HA3BOHWS OTAENbHBIX HEOPrOHMYECKWUX BELLECTB (YrapHbIA a3, YreKUCrbIi ras, am-
MUK, rawéHas M3BeCTb, HEraLWEHAs U3BECTb, MUTLEBAS COAA, MUPHT U Apyrue);

chOPMMUPOBAHHOCTb YMEHWI ONPEAENnsTb BANIEHTHOCTb M CTEMNEHb OKMCIIEHWUS XMMMYECKMX dre-
MEHTOB B COEAMHEHMSIX PA3NMYHOIO COCTABA, BUA XMMMYECKOM CBA3M (KOBONEHTHAS, MOHHAS, MeTan-
NUYECKASs, BOAOPOAHAS) B COEAMHEHMAX, TUM KPUCTQINMYECKOM PELETKM KOHKPETHOrO BELLECTBA
(aTOMHaSs, MOneKynsipHQs, MOHHAS, METANNMYECKAs), XOPAKTep Cpefpl B BOAHbIX PACTBOPAX HEOPra-
HMYECKMX COEAMHEHUN;

cOPMUPOBAHHOCTb YMEHMIA YCTAHABIMBATL MPUHAANEXHOCTb HEOPrOHUYECKMX BELLECTB MO
WX COCTABY K OnpeaengHHOMy Knaccy/rpynne coeamHenuit (NpocTele BeWecTBa — METANbl U HEMe-
TQNMbI, OKCUAbI, OCHOBAHMS, KUCNOTbI, AMOTEPHbIE TMAPOKCUABI, CONK);

cPOPMMPOBAHHOCTL YMEHMI PACKPLIBATL CMBICH Nepuoanyeckoro 3akoHa [.M. Mengeneesa
M BEMOHCTPUPOBATL Er0 CUCTEMATU3UPYIOLLYIO, OBBACHUTENBHYIO M MPOTHOCTUYECKYIO DYHKLMM;

cOPMMPOBAHHOCTb YMEHWIA XAPAKTEPU3OBATL SNEKTPOHHOE CTPOEHUE ATOMOB XMMMYECKMX
snemeHToB 1-4 nepuopoe [Meproamnyeckoit cuctemsl xummnueckux anemertos [1.M. Mengeneesa, nc-
NoNb3yst NOHATHS «S-, P-, d-3NEKTPOHHbBIE OPBUTANN», «IHEPTETUMECKME YPOBHM», OBBSCHSTL 30KOHO-
MEPHOCTU M3MEHEHNS CBOMCTB XMMMUYECKMX 3JIEMEHTOB M UX COEIMHEHUK NO MEPMOAAM U TPYNNaMm
MNepuopmyeckon cuctembl xumuueckux sanemertos .M. Mengeneesa;

cHOPMMPOBAHHOCT YMEHMI XOPOKTEPU3OBATL (ONUCHIBATL) OBWME XMMMYECKME CBOMCTBA
HEOPraHMYECKMX BELLECTB PA3NMYHBLIX KNACCOB, NOATBEPXAATb CYLIECTBOBAHME FEHETMHECKOM CBA3M
MeXay HEOPraHMYECKMMM BELLLECTBAMM C MOMOLLbIO YPABHEHWIA COOTBETCTBYIOLMX XMMMUYECKUX PEaK-
umMn;

cHOPMUPOBAHHOCTb YMEHMS KNACCUPULMPOBATL XMMUYECKME PEAKLMM NO PASNUYHBIM NPK-
3HOKOM (4MCny M COCTABY pearupyoLmx BELECTB, TEMNIOBOMY

3P PeKTy peaKumm, M3MEHEHMIO CTEMEHEN OKWUCIIEHMS SNEMEHTOB, OBPATUMOCTM Peakumu,
yyacTuio KaTanmMaatopa);

CcOPMUPOBAHHOCTb YMEHMI COCTABNATb YPOBHEHWS! PEAKLMI PASNMYHBIX TUMOB, MOMHbLIE M
COKPALLEHHbIE YPOBHEHMUS PEAKLMIA MOHHOTO OBMEHQ, YUYUTBIBAS YCNOBUS, MPU KOTOPbIX 3TU PEaKLMH
MAyT 0O KOHLQ;

cOPMUPOBAHHOCTL YMEHMIA NPOBOAUTL PEAKLIMM, MOATBEPXACIOLLME KAYECTBEHHbIA COCTAB
PO3SIMYHBIX HEOPTAHMYECKUX BELLECTB, PACMNO3HABATb OMbITHbIM MYTEM MOHbI, MPUCYTCTBYIOLLME B BOJ-
HbIX PACTBOPAX HEOPIrAHUYECKMX BELLECTB;

cHOPMUPOBAHHOCTb YMEHWUIA PACKPBIBATH CYLLLHOCTb OKUCIIUTENBHO-BOCCTAHOBUTENbBHBIX pPe-
QKLU NOCPEACTBOM COCTABIEHMS SNEKTPOHHOTO BANAHCA 3TUX PeaKLmiA;

CcPOPMMPOBAHHOCTb YMEHMIM OOBSCHSITb 3ABUCUMMOCTb CKOPOCTU XMMMUYECKOM PEAKLMM OT Pa3-
NINYHBIX GAKTOPOB; XAPAKTEP CMELLEHNS XMMUYECKOTO PABHOBECUS B 30BUCMMOCTM OT BHELLHETO BO3-
penctaua (npuHumn Jle Watense);

cHOPMUPOBAHHOCT YMEHMI XAPAKTEPU3OBATL XMMUYECKME MPOLLECCHI, IEXALLME B OCHOBE
MPOMBILLIEHHOTO MOMyYeHUs CEPHOM KMCOThI, AMMMAKA, a TaKXe CPOPMUPOBAHHOCTb NPEACTABIE-
HUM 06 OBLLKX HOYYHBIX MPUHLMMAX M SKONOTMHYECKMX MPOBNEMAX XMMMUYECKOTO NPOU3BOACTBA;

cHOPMUPOBAHHOCTb YMEHMI NPOBOANTb BEIYUCIIEHMS C UCMONBb3OBAHMEM MOHATUS KMACCOBAS
AONS BELLECTBA B PACTBOPE», OOBbEMHBIX OTHOLLEHUIM FA30B NPM XMMUYECKMX PEAKLMAX, MACCHI BELLE-
CTBA MK 06LEMA rA30B NO U3BECTHOMY KONIMYECTBY BELLECTBA, MACCE MM OBBEMY OAHOIO U3 y4acT-
BYIOLMX B PEAKLMM BELLECTB, TEMNOBOro 3¢pPeKkTa peakLmMi HO OCHOBE 30KOHOB COXPAHEHWUS MACCHI
BELLECTB, NPEBPALLEHNS U COXPAHEHMS SHEPTUN;

chPOPMMPOBAHHOCTE YMEHMI COBNIOAAT NPABKUIA NONb3OBAHUA XMMMUYECKOM NOCYAOM M Na-
6opaTopHbIM 060PYAOBAHMEM, O TAKXE MPABMIA OBPALLEHMS C BELLECTBAOMM B COOTBETCTBUM C MH-
CTPYKUMAMM MO BbINMONHEHMIO NABOPATOPHBIX XMMUYECKMX OMBITOB;

chOPMMPOBAHHOCTb YMEHUI MNAHUPOBATH U BbIMONHATE XMMUYECKMI SKCNEPUMEHT (pasnoxe-
HMEe NepoKCMAa BOAOPOAA B MPMUCYTCTBMU KATANM3ATOPA,

onpefeneHne cpefbl PACTBOPOB BELLECTB C MOMOLLBIO YHUBEPCASIbHOTO MHAUKATOPA, BIMSHME
PA3AMYHBIX PAKTOPOB HA CKOPOCTb XMMUYECKOM PEAKLMM, PEAKLIMU MOHHOTO OBMEHA, KAYECTBEHHbIE
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peaKkumm Ha cynbdpat-, KAPOOHAT- U XNOPUA-AHUOHBI, HO KATUOH OMMOHMS, PELIEHME SKCMEPUMEH-
TaNbHLIX 30404 No Temam «MeTannbi» U «HemeTannbi») B COOTBETCTBMM C NPABUNAMU TEXHUKK Be3-
OMACHOCTH MpK OBpPALLEHNU C BELLECTBAOMM M NabopaTopHbIM 0HBOPYAOBAHMEM, NMPEACTABAATL pe-
3yNbTATHl XMMMYECKOTO 3KCMEPUMEHTA B HOPME 3AMUCHU YPUBHEHUI COOTBETCTBYIOWMX PEAKLMMA U
bopMynMPOBATL BbIBOALI HO OCHOBE 3TUX PE3YNLTATOB;

cOPMUPOBAHHOCTb YMEHWI KPUTUYECKM OHANM3UPOBATb XMMMYECKYIO MHbOPMALMIO, NOny-
YOEMYIO M3 PA3HBIX MCTOYHMKOB (CPEACTBA MOCCOBOM KOMMYHWMKALWK, MHTEpHET 1 apyrux);

CcPOPMMPOBAHHOCTL YMEHMIt COBMIOAATL NPABMIA SKONOMMYECKHM LienecoobpasHoro nosege-
HWs B ObITY M TPYAOBOWM AESTENLHOCTM B LIESISIX COXPAHEHMS CBOETO 3A0POBbS M OKPYXAIOLLEN MPUPOA-
HOM Cpefbl, OCO3HABATb OMNACHOCTb BO3AEMCTBMUS HO XMBbIE OPTAHM3MbI ONPEAENEHHBIX BELLECTB, NO-
HUMas cmbicn nokasatens 0K, nosicHaTs Ha nprmepax cnocobbl YMeHbLEHMS M NPEAOTBPALLEHMS
MX BPEAHOrO BO3AEMCTBUS HO OPTAHM3M YENOBEKA;

Ans 0BY4AIOWMXCSA C OFPAHUYEHHBIMU BO3MOXHOCTSMM 3[0POBbS: YMEHWNE MPUMEHSITb 3HAHMS
06 OCHOBHbIX BOCTYMHbIX METOAAX MO3HAHMS BELLECTB M XUMUYECKUX SBIIEHUH;

ANs Cnenbix U cnaboBUAsLMX OBYHAIOLMXCS: YMEHME UCNIONb30BATb PenbepHO TOYEUHYIO CH-
ctemy obosHauenuit J1. Bpaiing ans sanucu xumuueckunx popmyn.

4. HanpasneHus npoekTHOM M yuebHO-UCCnenoBaTenbCKoit AesTensHocTM obydaiowmxes

O6nactb Mpobnema

3anaxu, KoTopsle nevar MHorue cembu He 0bpPALLAIOT BHUMAHME HA 30-
MAxu B UX OMOX.

KucnotHble ocapku: ux npupoaa v nocneacteus. | Y MHOMMX HO Aa4e MOCne AOXAS HUYErO He Bbl-
pacraer.

Koppekuus Beca tena. MHorne obyuatowpmecs He cnepsT 30 CBOMM Be-
COM.

JlexapcTBeHHble pacTteHus. Mtorue cembu noctosHHO 1 no noboit NpuumnHe
MCMONb3YIOT TONLKO TABNETKM.

Motowpme u unctsiwpe cpeacrsa. ObyuatoLmecs He XenaioT CIEeAnTb 3a YMCTOTOV
AOMA M CBOErO TeNa.

Monumepsl B NPUPOAE M XM3HK YENOBEKA. Obyuaiouecs He BUAST CMbICIA B HepexHom
OTHOLLEHWM K OKPYXatoLLei cpefe.

Cpeactea yxofa 3a 3ybamu. Mtorue He XOTST YUCTUTL 3yHbl.

DneKkTponus. Obyuatowmecs NAAHUPYIOT CAENATb MOAAPOK
CBOMMM PYKOMM

Hem 3ameHUM HeTb? Mtorune obyuatowmecs He MOHMMAIOT MOYEMy
MMUp BopeTCs 30 3KOMOTHIO.
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Paspen 2. CopepxaHue yuebHoro npeamerta, ¢ y4étom paboueit NporpamMmbl BOCIUTAHMS

Pasgensi, TeMbl |

Copepxanue yuebHOM TeMbl (aMaakTUYeCcK1e eanHULI)

OpraHuyeckas Xumms

TeopeTtnyeckue
OCHOBbI  OPraHu-
YeCKOM XMMMM

MpeameT OpraHUYecKon XMMUK: €€ BO3HMKHOBEHME, PO3BUTME M 3HO-
YeHWe B NONyYEHUN HOBbIX BELLECTB M MATEPUANOB. TEOPUS CTPOEHUS OPraHM-
yecknx coegnHenmnit A.M. bytneposa, eé ocHoHble nonoxeHus. CTpykTypHbie
dopMynbl opraHuyeckux sewwects. [lomonorus, nsomepus. Xummyeckas cesisb
B OPraHWYECKUX COEAMHEHUAX — OBUHAPHBIE M KPATHbIE CBA3M.

Mpeacraesnexne o knaccubuKaLMM OPraHMyeckux selects. Homen-
KNaTypa OPraHMYECKMX COEAMHEHWH (cucTemaTmyeckas) M TpUBMANbHbIE
HO3BOHMS BOXKHEMLLMX NPEACTABUTENEN KNACCOB OPraHUYECKMX BELLECTB.

DKCNEPUMEHTANbHLIE METOABI U3YYEHMS BELLECTB M UX NPEBPALLEHMH:
O3HaKOMnEHMe ¢ 06pPa3LAMM OPrOHUYECKMX BELLECTB U MATEPUANAMM HA MX
OCHOBE, MOZENMPOBAHME MOMEKYN OPFrOHMYECKMX BelecTs, HabnoaeHue M
ONUCaHWE AEMOHCTPALMOHHBIX OMBITOB MO MPEBPALLEHWIO OPTraHUYECKUX Be-
LWeCTB NPW HArpeBaHuUM (NnaeneHne, obyrnMBaHKME M ropeHme).

Yrneeopopopb!

AnkaHbl: cOCTaB U CTpPOEHWEe, roMONOTMYecKkuit psg. MeTaH u 3TaH -
npocTenllmne NPEACTABUTENN QNKAHOB: GU3MYECKME U XMMUYECKME CBOMCTBA
(peakummn 3ameLLeHHs M TOPEHUS), HOXOXAEHUE B NPUPOAE, NONyYEHUE U NPK-
MeHeHMe.

AnKeHbl: COCTAB M CTPOEHME, TOMONOTUYECKUH PsifA. DTUNEH M NPONK-
NeH — npocTelune NPeACTABUTENN ANIKEHOB: PU3NYECKME U XUMUYECKME CBOM-
CTBA (peaKuMn rMapUpOBaHMS, TANOTEHUPOBAHMS, TMAPATALMM, OKUCIEHMS 1

MOMMEPH3ALK), NONyYEHUE U NPUMEHEHHE.

Ankappensi: 6ytagmen- 1,3 u metunbytaamen-1,3: cTpoeHue, BaxHen-
LMe XMMKUYECKMe CBOMCTBA (peakums nonumepuaaumu). MNonyyexne cuHteTH-
4eCKOro Kay4yKkd MU pe3uHbl.

AnKuHBI: COCTOB 1 0COBEHHOCTH CTPOEHMS, FOMONOrMYeckui pag. Aue-
TMNEH — NPOCTEWLIMIA NPEeACTaBUTENb QNIKMHOB: COCTAB, CTPOeHWe, du3mye-
CKME M XMMMYECKWE CBOMCTBA (PEaKLMM MMAPUPOBAHMS, rQNOreHUMPOBAHMS,
MMAPATALMM, TOPEHUs), NONYYEHUE U MPUMEHEHME.

ApeHbl. benson: coctas, cTpoeHue, dpuamyeckme U XMMUYECKME CBOM-
CTBA (peakuyu ranoreHMpoBaHMS U HUTPOBAHMS), NONyYEHUE U NMPUMEHEHHE.
TokcuuHocTs apeHoB. [eHeTnYeckas CBsSI3b MeXAY YINeBOAOPOAAMM, NPUHAL-
NEXALMMM K PASSIUYHBIM KITACCAM.

MpuponHble McTOUHUKM yrneBopopoaos. [TpupoaHsIi ras 1 nonyTHble
HedTaHble rasbl. Hedtb 1 eé nponcxoxaeHne. Cnocobsl nepepabotku HepTy:
NeperoHKa, KPekuHr (TepMuyeckui, katanutuyeckuit), nuponus. MpogykTsi
nepepaboTkn HePTH, UX MPUMEHEHME B MPOMBILLIEHHOCTH U B BbiTy. Kame-
HbIt Yrofib 1 NPOAYKTbl €ro nepepaboTku.

SKCNEPUMEHTASNbHbIE METOAbI M3YYEHUS BELLECTB M MX MPEBPALLEHMUNA:
O3HOKOMNIEHME C OBPA3LAMM MIACTMACC, KAYYYKOB WM PE3MHbI, KOMIEeKLMH
«Hedtb» 1 «Yronb», MogenMpoBaHMe MONeKyn YrneBOAOPOAOB M FaNOreHo-
NPOM3BOAHBLIX, MPOBEAEHME MPAKTMYECKOW PABOTHI: MOMy4YeHUE STUNEHd M
U3yYeHMEe ero CBOMCTB.

PacuétHble 3apaun.

BbiuMcneHns No ypaBHEHMIO XMMMYECKON peakumn (Maccsl, obbéMma,
KOJIM4ECTBA MCXOJHOTO BELEeCTBA WMIM NPOAYKTA PeakLUyM MO M3BECTHBIM

14



TOHKA EYAYWEIQ

YactHoe oblieobpasosaTenbHoOe yupexaeHue
«O6paszosaTenbHbi kKommnekc «Touka Byayuiero»

Pasgensl, TeMbl

CopepxaHue yuebHOM TeMbl (AMAAKTHYECKME eanHNMLBI)

macce, 06bEMyY, KONMYECTBY OBHOTO U3 UCXOAHBIX BELLECTB MW NPOAYKTOB pe-
akumm).

Kucnopoaconep-
Xalue opraHuye-
CKMe coepnHeHus

MNpepenbHble OAHOATOMHbIE CNMPTE. MeTaHON M 3TaHON: CTPOEHMeE,
PU3MYECKME U XUMMYECKME CBOMCTBA (PEAKLMM C OKTUBHBIMM METANIAMM, Q-
NOreHOBOAOPOAAMM, ropeHune), npumeHerne. BogopoaHsie cesian mexay mo-
nekynamu cnuptos. [lefcTB1e METAHONA M 3TAHOMNA HA OPTaHM3M YENOBEKa.

MtoroatomHble cinMpTbl. DTUAEHTIUKOMb U MIMLEPUH: CTPOEHME,

du3anueckme U XMMMYECKME CBOMCTBA (B3QMMOMEMCTBME CO LIENOY-
HBIMWM METQIIIOMM, KAYECTBEHHAS PEAKLMS HO MHOTOATOMHble cnmpTsl). [den-
CTBME HO OPraHM3M Yenosekd. [TpUMeHeHWe MULEPUHA M STUNEHTITUKOS.

PeHon: cTpoeHne Monekysnbl, GU3NYECKME U XUMMYECKME CBOMCTBA.
TokcuyHocTs peHona. [pumeHerne derona.

Anbpernap. Popmanbaerna, aueTtanbaerma: CTpoerne, pusndeckue 1
XMMMYECKME CBOWCTBA (peaKumm OKMCNEHMs U BOCCTOHOBIEHMS, KAYECTBEH-
Hble Peakuymu), NoayyeHue u NpUMEHeHMe.

OpHoocHoBHble npepenbHbie kKapboHoBbie kucnoTel. MypasbuHas
YKCYCHOSI KMCTOTbI: CTPOEHUE, PU3MYECKME U XMMMYECKME CBOMCTBA (CBO-
cTBa, obLpe ANs KNacca KUCAOT, peakums 3Tepudukaumm), nonyyeHme u npu-
meHeHue. CTeapuHOBAS M ONEMHOBAS KMCNOTbI KAK MPEACTABMTENMU BbICLIMX
KapBOHOBbIX KMCIOT. Mbina KAk Conu BbICLUMX KAPOHOHOBBIX KMCIOT, UX MOIO-
Wwee gencreme.

CnoxHble 3¢pupbl KaK Npon3soaHble KapboHoBbIX KucnoT. Maponus
cnoxHeix a¢upos. Xupel. [naponns xupos. [Mpumenenme xmpos. bruonoruye-
CKasi POJib XMPOB.

Yrnesoabl: cocTas, knaccudukaums yrnesogos (MOHO-, au- 1 nonuca-
xapuasl). [10KO3a — NPOCTENLWMI MOHOCAXAPHUA: OCOBEHHOCTU CTPOEHMS MO-
nexy”nbl, GU3MYECKME U XMMUYECKME CBOMCTBA (B3AMMOAENCTBME C rMAPOKCH-
nom mepu(ll), okmcnenne ammmnauHbiM pacteopom okenaa cepebpall), Boccra-
HOBNEHWe, BPOXEHMUE MMIOKO3bl), HOXOXAEHUE B NPUPOAE, NPUMEHEHUE, BUO-
noruyeckast ponb. Potocuutes. PpykTo3a KAK U3OMEP IMIOKO3bI.

Kpaxman v uennionosa kak npupogHsie nonumepbl. CtpoeHne kpax-
mana u uennonossl. Pusmnyeckme M XMMMUECKME CBOMCTBA Kpaxmana (rmapo-
NU3, KOYECTBEHHAS PEAKLMA C MOAOM).

DKCNEPUMEHTASIbHBIE METOAb! M3YHEHMS BELLECTB M MX NPEBPALLEHMM:
nposegeHue, HabMoAEHUE U ONUCAHUE AEMOHCTPALMOHHbIX OMbITOB: FOPEHKe
CMMPTOB, KOYECTBEHHBIE PEAKLMM OLHOATOMHBIX CIMPTOB (OKMCAEHWe 3TaHONa
okecnpom mepu(ll)), MHoroatomHbix cnupToB (B3auMopencTBme rMULEpPUHA C
rppokenpom meau(ll)), anbaernpos (okucneHme aMMUMaUYHBIM PACTBOPOM OK-
cnaa cepebpal(l) u rugpokenaom meau(ll), Bsanmoneiictene kpaxmana c mo-
[OM), NPOBEAEHME NPAKTMYECKOM paboThi: CBOMCTBA PACTBOPA YKCYCHOM KUC-
NOTHI.

PacyértHble sagaum.

Bbiuncnenus no ypaBHEHMIO XMMMYECKON peakumn (maccsl, o6béma,
KONMYECTBA MCXOQHOTO BELECTBA WM MPOAYKTA PEaKUMM MO M3BECTHBIM
macce, 06bEMyY, KONTMYECTBY OBHOIO M3 UCXOAHbIX BELLECTB MIM NMPOAYKTOB pe-
akumm).

Asorcopepxa-
Wwye  opraHuue-
CKME CoefIMHEHMS!

AMUHOKMCROTBI KaK aMOoTepHbIe OpraHuyeckue coeamHenms. Pusp-
Yeckne U XMMUYECKME CBOMCTBA OMMHOKMCNOT (Ha npumepe ruumHa). Bruono-
rMyeckoe 3HaYeHne amuHokucnort. [entuapl.

15




TOHKA EYAYWEIQ

YactHoe oblieobpasosaTenbHoOe yupexaeHue
«O6paszosaTenbHbi kKommnekc «Touka Byayuiero»

Pasgensl, TeMbl

CopepxaHue yuebHOM TeMbl (AMAAKTHYECKME eanHNMLBI)

benkn kak npupopHbie BICOKOMONEKynsipHble coeamHerus. [lepBuy-
HQs, BTOPUYHAS M TPETUYHAS CTPYKTypa benkos. Xumuyeckue ceoictsa ben-
KOB: T’MAPONN3, AEHATYPALMS, KOYECTBEHHbBIE PEAKLMM HA Benku.

SKCNEPUMEHTASbHbIE METOLbI U3YYEHMS BELLECTB U MX MPEBPALLEHUN:
HabnoAeHME U OMUCAHME AEMOHCTPALMOHHBIX OMLITOB: AeHATYpaLus Benkos
NPV HArPEBAHWM, LBETHbIE PEaKLMM BENKoB.

BeicokoMoneky-
nsipHble coepmnHe-
HMS

OCHOBHblE MOHSTUS XMMMM BbICOKOMONEKYSPHbBIX COEANHEHMUIA: MOHO-
Mep, NONUMEp, CTPYKTYPHOE 3BEHO, CTEMeHb NONIMMEPU3ALMM, CPELHSS Mone-
KynspHas macca. OCHOBHbIE METOABI CUHTE3A BbICOKOMONEKYSIPHBIX COEau-
HEHWIA — NONMMEPMU3ALMS U MOJIMKOHAEHCALMS.

SKCNEPUMEHTANbHbIE METOAbI M3YYEHMs BELLECTB U MX NPEBPALLEHMUN:
03HOKOMANeHMe ¢ 0bpPaA3LAMM NPUPOAHBIX M UCKYCCTBEHHbBIX BOMIOKOH, MACT-
Macc, KAy4yKOB.

11 knacc

O6was 1 HeopraHMyeckas XMMMUs

Teopetnyeckue
OCHOBbI XMMMH

XvMmuueckuin snemeHT. AToM. apo atoma, M3oTorbl. DNEeKTPOHHAS
obonouka. DHepreTMyeckne ypoBHH, NOAypPOBHU. ATOMHbIE opbuTany, s-, p-,
d- anementsl. OcobeHHOCTH pacnpepenexus 3NeKTPOHOB MO OPBUTANSM B
OTOMOX 3JIEMEHTOB MEPBbIX YETLIPEX NEPUOAOB. DNEKTPOHHAS KOHPUTrYpaLMS
QTOMOB.

MNepuopmuecknit 3akoH n Neproanyeckas cMCTeMA XMMUMYECKMX dre-
menToB [1.M. Mengeneesa. Ceasb nepuoguueckoro 3akoHa u lNepuopnueckon
cucTembl Xnmmyeckux snementos [1.M. Menpeneesa ¢ coepemeHHoM Teopumei
CTPOEHUs aTOMOB. 3AKOHOMEPHOCTU M3MEHEHMsI CBOWCTB XMMMYECKMX 3re-
MEHTOB 1 OBPA3YEMbIX MMM MPOCTBIX U CIIOXKHBIX BELLECTB MO FPYNNAM U Nepu-
0oAaM. 3HOYEHME NEPUOANYECKOTO 30KOHA B PA3BUTUM HAYKM.

Crpoenue BewecTa. Xummuueckas csiab. Buasl xummuueckon cesam (ko-
BAJNIEHTHASI HEMONSIPHAS M MONSIPHAS, MOHHAS, MeTanuyeckas). Mexannamsl
06pA30BAHMS KOBANEHTHON XMMMYECKOM CBA3M (OBMEHHBIN M AOHOPHO-aKLEn-
TopHbiit). BogopopHas cesisb. BanentHocTs. DnektpootpuuarensHocts. Cre-
neHb okMcneHus. MoHbl: KATMOHbI M AHUOHDI.

Beliectea MonekynsipHOro n HEMONEKYNSIPHOTO CTPOeHMs. 3AKOH Mo-
CTOSIHCTBO COCTABA BELLECTBA. TWMbl KPUCTANIMYECKMX PELLETOK. 3ABUCMMOCTb

CBOWMCTBA BELLECTB OT TUMNA KPUCTANIMHECKOM PELLETKM.

MNoHsTe o AucnepcHbix cucTemax. MCTUHHbIE M KONNOMAHBIE paC-
TBOPLI. MaccoBas gons BewecTsa B paCTBOpE.

Knaccudmkaums Heopranmnueckmx coeamHernin. Homerknartypa Heop-
raHM4eckmx BelecTs. [eHeTUYeCcKas CBSI3b HEOPraHUYECKMX BELLECTB, MPUHAA-
NEXALLMX K PA3JIMYHBIM KIIACCAM.

Xummnyeckas peakums. Knaccndmkaums XMMMYECKMX peakuuii B HeOp-
FOHUYECKOM U OPraHMYECKOM XMMMU. 30KOH COXPUHEHMS MACChI BELLECTB, 3a-
KOH COXPAHEHMS 1 NPEBPALLEHNS SHEPTUM MPU XUMMUYECKMUX PEAKLMSIX.

CkopocTb peakumm, eé 3aBUCMMOCTb OT pasnyHbix paktopos. Obpa-
TMMble peakumu. Xummyeckoe pasHosecue. PakTopbl, BAMSIOLME HO COCTOR-
HUe xuMHnyeckoro pasHoeecus. [puHumn Jle LLlatense.

DnekTponutnueckas amccoumaums. CunbHble 1 cnabbie 3NEKTPOAUTEL.
Cpena BOAHbIX POCTBOPOB BELLECTB: KMCNAs, HEUTpanbHas, LwenoyHas. Peak-
UMM MOHHOTO OBMeHa.

OkMCnUTENbHO-BOCCTAHOBUTENBHBIE PEAKLMM.
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TOHKA EYAYWEIQ

YactHoe oblieobpasosaTenbHoOe yupexaeHue
«O6paszosaTenbHbi kKommnekc «Touka Byayuiero»

Pasgensl, TeMbl

CopepxaHue yuebHOM TeMbl (AMAAKTHYECKME eanHNMLBI)

DKCNEePUMEHTANbHBIE METOAbBI M3YYEHUS BELLECTB U UX NPEBPALLEHNN:
AeMoHcTpauus Tabnuy «[leproanyeckas CUCTEMA XMMMYECKMX SNEMEHTOB
O M. Mengeneeea», nayuenne Mopenei KpUCTANNIMHYECKUX PeWETOK, Habio-
AEHWE U ONUCAHME AEMOHCTPALMOHHBIX U TABOPATOPHBIX ONLITOB (pasnoxe-
HWEe NePOKCMAA BOJOPOAA B MPUCYTCTBUM KATANM3ATOPA, ONPEAeNeHNe CPeab
PACTBOPOB BELLECTB C MOMOLLBIO YHUBEPCANBHOMO MHAMKATOPA, PEAKLMMU MOH-
Horo obmeHa), npoeegeHue NPAKTMYECKOM paboTbl «BnusHue pasnmuHbix
bOKTOPOB HO CKOPOCTb XMMUYECKOWM PEAKLMM».

PacyéTHble sapaum.

Pacuérel no ypaBHEHUAM XMMUYECKMX PEAKLMMI, B TOM YUCITIE TEPMOXM-
MMYeCcKMe pacyéTbl, PACYETbl C UCMONb3OBAHUEM MOHSTUSA «MACCOBASH AONS BE-
WwecTea».

Paspen 2. Heop-
rOHMYecKas  Xu-
MuUs

Hemetannsl. [Nonoxenne Hemetannos B [Nepuopnyeckon cucreme xu-
muyeckmx snemerTos [1.M. Mengeneesa n 0cobeHHOCTH CTPOEHMS ATOMOB.

®Puanyeckne cBoMCTBA HemeTtannoe. Annotponus Hemetannoe (Ha
npumepe kucnopopa, cepsl, bochopa u yrnepoaa).

XMMUyeckMe CBOMCTBA BAXHEMLIMX HEMETANNOB (ranoreHos, cepebl,
asota, docdopa, yrnepoaa U KpemHUs) U nx CoepmHeHU (OKCMAOoB, KMCNOo-
POLCOAEPXKALUMX KUCIOT, BOLOPOAHbLIX COEAMHEHMH).

MNprMeHeHWe BaXHENLWIMX HEMETANNOB U UX COEAUHEHUH.

Metannei. MNonoxexune metannos s [Neproanyeckoit cucteme Xmmmye-
ckux snementos [./. Menpeneesa. OcobeHHOCTH CTPOEHMS SNEKTPOHHbIX
obonoyek atomos metannos. Obwme usMyeckne CBOMCTBA METANOB.
Crnasbl MeTANNOB. DNEKTPOXMMUYECKUI PSA HAMPSKEHNI METANOB.

XUMmMyeckme CBOMCTBA BAXHEMLUIMX METANIOB (HoTpMﬁ, KQNWM, Kamb-
UMM, MATHMH, QJIIOMUMHWK, LMHK, XPOM, Xeneso, Meflb) M MX COEAMHEHUI.

O6wme cnocobbl nonyyeuus metannos. [lpuMeHeHne MeTannos B
BbITY M TEXHMKE.

IKCNEPUMEHTANbHBIE METOAbI M3YYeHUsl BELLECTB U MX MPEBPALLEHMI:
n3ydeHwue Konnekummn «Metannsl M cnnasbl», 0OPA3LOB HEMETANNOB, PELUEHKE
SKCMEPUMEHTANbBHBIX 30AAY, HOBIOAEHNE M ONMUCAHME AEMOHCTPALMOHHBIX 1
nabopaTopHbIX OMBLITOB (B3AMMOLEMCTBME MMAPOKCUAA QNIOMUHUS C PACTBO-
POMM KMCTIOT U LLENOYeH, KaYeCTBEHHbIE PeaKLyM HO KATMOHbBI METAMNOB).

PacyétHble 3apaum.

Pacuértbl macchl Belectsa mnn 06bEMa ras3os Mo M3BECTHOMY KOMMYe-
CTBY BELLECTBA, MACCE MM OBBEMY OFHOTO M3 YYACTBYIOWMX B PEAKLMK BE-
LLeCTB, pacyéThl Macchl (06bEMA, KONMMYECTBA BELLECTBA) NPOAYKTOB PEAKLMM,
€CJIM OfHO M3 BELLECTB MMEET NMPUMECH.

XUMMS U XN3Hb

Ponb x1mMumn B obecneyeHmn SKoNormMueckomn, SHEPreTMYECcKOM u NuLLe-
BOW 6€30NACHOCTH, PA3BUTUM MeaMLMHbL. [1OHSITME O HAYYHBIX METOAAX MO-
3HOHMS BELLECTB MU XMMUYECKMX PEAKLIMHA.

MNpeactasneHus 06 OBWMX HAYHYHBIX MPUHLMMAX MPOMBILLIEHHOTO NO-
NyYEHMUs BOXHENLIMX BELLECTB.

Yenosek B MM1pe BELLECTB U MATEPUANOB: BAKHEMLIME CTPOUTENbHbIE

MOTEPMANbl, KOHCTPYKLMOHHBIE MATEPUANbI, KPACKM, CTEKNO, Kepa-
MMKQ, MOTEPUATbI 4715 SNEKTPOHMKM, HOHOMATEPUATTbI, OPTAHUYECKME U MUHE-
panbHble yaobpeHus.

X1UMWsi 1 300pOBbE YENOBEKA: MPABMIA MCMONb3OBAHMS NIEKAPCTBEH-
HBIX MPEenapaToB, NPABMAA HE30MNACHOTO UCMONb30BAHMS NPENAPATOB BbITO-
BOM XMMMM B NOBCEAHEBHOM XMU3HM.
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YactHoe oblieobpasosaTenbHoOe yupexaeHue
ObpasosarenbHbiit komnneke «Touka byayuiero»

TeMaTHyeckoe NNAHUPOBAHKE MO NpeaMeTy «XUMMs»

Konuye- LLOP, 20P, ucnonbsyembie mis U3y4yeHus pasgend, Tembl
Paspensl, TeMbl
CTBO 4aCOB

10 knacc
Paspen 1. Teopetmueckme OCHOBbI OPraHMYECKOM XMMMUM 3 Poccuiickas anektponHas wkona https://resh.edu.ru/

Bubnuoteka Mockosckon anektpoHHoi wkonsl hitps://uchebnik.mos.ru/catalogue
Tema 1. BeeneHnue B opraHuyeckyto xumuio. Teopus xummye- 3 .

http://classchem.narod.ru KonTpen — Xumus ans cex: y4ebHO-MHGOPMALMOHHBIN CAMT
ckoro ctpoenmns OC. Knaccudmkaums u HomeHknatypa. ) _ .

- http://experiment.edu.ru AMXUMUK: caitr J1.1O. Anukbeposoit

Paspen 2. Knaccbl oprannuecknx coeamHenuid. Yrnesopoponp 12
Tema 2. MNpepenbHele yrnesopopoa 2
Tema 3. HenpepnenbHble yrnesogopoabi. 6
[P N21 MNonyyeHune sTMNEHA U ONbITBI C HAM
Tema 4. Apomatnyeckme yrnesogopoabl 2
Tema 5. MpupogaHbie UCTOYHKKK YIIIEBOAOPOROE M UX Nepepa- 2
6oTka
Paspgen 3. Kucnopopcopepxaiume opraHuyeckme coeguHeHms 12 PepnepanbHbii noptan «Poccuiickoe obpasosanues hitp://edu.ru/index.php /
Tema 6. Cnnptbl. Pexon. 3 DepepanbHblit coBeT no y4yebHukam Munnctepcteo obpasosaHus u Hayku Poccuiickon
Tema 7. Anbgernapl. KapboHoebie kucnotbl. CoxHbie a¢upsi. 7 ®enepaumm
[P N22 CeoitcTBa pacTBopa yKCyCHOM KMCNOTBI http://www.fsu.mto.ru
Tema 8. Yrnesopi 2 Xumms ans scex http://schoolsector.relarn.ru/nsm/chemistry /START.html -
Paspen 4. Asotcopepxalume opraHuyeckue coeauHeHus 3 Xummueckas MHpopmaumorHas cets hitp://www.chemnet.ru/
Tema 9. AMuHbI. AMmHOKMCOTBI. Benku 3
Pazpen. 5. BoicokomonekynsipHbie coegmMHeHus 2
Tema 10. Mnactmaccsl. Kayyyku. BonokHa 2

11 xnacc
Paspen 1. Teopetnueckme ocHoBbI ObLIEN XMMUM 12 Poccuitckas anektporHas wkona https://resh.edu.ru/
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Konnue- LIOP, 0P, ncnonbsyembie ans M3yyeHus paspena, Tembl
Pasnensbl, TeMbl
CTBO 4YaCOB

Tema 1. Crpoenne atomos. lNepuoauueckmit 3akoH u Nepuo- 3 Bubnnoteka Mockoscko# anekTpoHHo#M wkonsl hitps://uchebnik.mos.ru/catalogue
AMYECKas CUCTEMA XMMMYeckux anemenTos L. M. Mengeneesa http://classchem.narod.ru KonTpen — Xumus ans ecex: yuebHO-MHOOPMALMOHHBIN CAMT
Tema 2. Crpoenue ewectea. MHoroobpasue sewects 4 http://experiment.edu.ru ANXMMUK: cairr J1.1O. Anukbeposon
Tema 3. Xummnyeckune peakumu 5
MP N21 BausiHne pasnuuHbix PpAKTOPOB HO CKOPOCTb XUMMYeE-
CKOM peaKLmu
Paspen 2. Heopranuueckas xmmus 16 http://lib.morg.chem.msu.ru/tutorials /korenev/ 1.doc - O6was 1 Heopranuyeckas xu-
Tema 4. Hemetanssl 8 Musi: 4acTb |1
MP N22 Pewwenue skcnepumeHTanbHeix 3aaa4 no Teme «Heme- http://lib.morg.chem.msu.ru/tutorials /korenev/2.doc - O6was 1 Heopranuyeckas xu-
TANAbI» MMsi: 4aCTb 2

http://hemi.wallst.ru/ - SxcnepumentansHbii yuebHuk no obwei xumum ana 8-11 knac-
Tema 5. Metannsl 8

cos
MNP N23 Pewenune skcnepumeHTanbHbix 3aaay no teme «Me- .

«Xummyeckas nomoub». http://www.himhelp.ru
TANNbI» ; .

Xumus m xummnku (xyprHan) hitp://chemistry-chemists.com

Xummnueckas sHupknoneams http://www.xumuk.ru
Paanan 3. Xumua u xushb 4 OnekTpoHHas 6ubnuoTeka y4yebHbIX maTepuanos no xumuu Ha noptane Chemnet
Tema 6. X1MMs 1 XM3Hb 4

http: / /www.chem.msu.su/rus/elibrary
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