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Pabouast nporpamMmMa y4eOHOTO mpeamera «XuMus» s o0ydaromuxcs 10kIaccoB cocTaBicHa Ha YPOBHE CPEIHEr0 OOIIEero oOpa3oBaHHsS U
Ha ocHOBe TpeGoBaHMii K pe3ynbTaTaM OCBOEHUS MPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBanus DeaepantbHOTo rocy1apcTBEHHOT0 00pa30BaTeIbHOTO
crangapra cpeanero obmiero oodpasoBanus ( naee ®I'OOC) a Takke OpUEHTUPOBAHA Ha IIEJIEBBIC MPHOPHUTETHI, chopMmynupoBaHHbie B [Iporpamme
Bocniutanust MBOY MIJI. OO1ee unciio 4acoB, OTBEAEHHBIX HA 3ydeHue npeamera «Xumus» B 10macce — 170. (54acoB B Heneio).
1.Conepxanue y4eOHOr0 npeamera

OPITAHUYECKASA XUMMUA (170 yacos)

OCHOBHBIE OJIOKEHHSI TEOPUU CTPOEHUSI OPTraHUYECKUX COCTUHEHHM. XMMUUECKOe CTPOECHUE KaK MOPSA0K COETUHEHUS] U B3aUMHOT'O BIIUSHUS
aTOMOB B MoJiekyjax. CBOMCTBO aToMOB yriepoja oOpa3oBbIBATH INpSIMbIE, Pa3BETBICHHBIE U 3aMKHYTbHIE IEMH, OPAWHAPHBIE U KpPAaTHBIE CBSI3U.
I'omouorus, uzomepusi, (pyHKIHOHAIBHBIE IPYNIbl B OPraHUYECKUX COEAMHEHMSIX. 3aBHUCHUMOCTb CBOMCTB BELECTB OT XUMHYECKOI'O CTPOEHHMS.
Knaccudukanus oprannueckux coequHeHnil. OCHOBHBIE HAIPABJICHUS PAa3BUTHUS TEOPUU XUMHUECKOTO CTPOCHHUSI.

OOpasoBanue OpIWHAPHBIX, JBOWHBIX M TPOWHBIX YIJIEPOJ-YIICPOJHBIX CBS3CH B CBETE MPEACTABICHUH O THOPUAM3AIMH JJICKTPOHHBIX
001aKoB. MoHmublil U c60000HO-PAOUKATbHBIL PA3PHLE KOBAIEHMHBIX CE53€l.

[IpenenvHbie YraeBoaOpOIbl (ajaKaHbl), o0mmIas (GopMyina cocTaBa, TOMOJOTHYECKass Pa3HOCTh, XMMHUYECKOe cTpoeHue. KoBaJeHTHbIE CBSI3U B
MOJIEKyJIaX, SP°-THOPHAM3AIKs. 3Ur3aroo6pasHoe CTPOSHHE YITICPOAHON LENH, BO3MOKHOCTh BPAIICHHS 3BEHBEB BOKPYT YIIIEPOJI-YIICPOIHBIX
cBsizei. M3omepusi yrimepogHoro ckeinera. Cuctemarnyeckas HOMEHKIATypa. XUMHYECKHE CBOICTBAa: IOpeHHE, TaJOUIUPOBAHUE, TEPMHUECKOE
pasliokeHue, JeruipupoBaHHe, OKHCIEHHE, Hu3oMepu3alus. MexaHusMm peakiuu 3amenieHus. CuHHTe3 YriieBojopoJioB (peakuus Bropua).
IIpakTHyeckoe 3Ha4YEHHE TNPEAEIBHBIX YIJIEBOJOPONOB U UX 2anozeHozameujenHuvix. 1lonydeHne BOAOpoJa M HENPEACIBHBIX YITIEBOJOPOLOB W3
npenenbHblx. OnpeneneHue MOJIEKYJIIpHOH (OpMyNbl Ta3000pa3HOTo YIiaeBOJOpOJa MO €ro IMJIOTHOCTH M MacCOBOH J10jle 3JIEMEHTOB WIIHU T10
IIPOJYKTaM CrOpaHHsl.

HenpenenbHble yriaeBogopoasl psja 3TUJIEHA (AIKEHBHI). sp® u Sp-TUOpUAN3aLUS AIIEKTPOHHBIX OOJIAKOB YIVIEPOAHBIX aTOMOB, G- U T-CBS3H.
N3omepust yriiepoaHOro CKejlera W IIOJIOKEHUS JBOMHOM CBA3U. HoMeHKIaTypa STUICHOBBIX YIIeBOAOpOAOB. I['eomerpuueckas u30Mepus.
XUMHYECKHE CBOMCTBA: IPUCOEAVMHEHUE BOAOPOJA, TAJIONEHOB, TaJOr€HOBOAOPOJIOB, BObI, OKUCIEHUE, MOJUMepu3anus. MexaHusM peakuuu
npucoenuHenus. IIpaBuno MapkoBHukoBa. [lomydeHne yrieBomopoJoB peakuueinl AernapupoBaHus. [IpumMeHeHne STUIIEHOBBIX YIIIEBOJOPOAOB B
oprann4eckoMm cuHTese. [loHsATre 0 TMeHOBBIX yrieBonopoaax. Kaydyk kak MpupoIHbIN NOJIMMEp, €T0 CTPOEHUE, CBOMCTBA, BYJIIKaHN3alUs. ALIETHIECH
— IPEJICTaBUTEINb AIKUHOB — YIJIEBOJOPOJIOB C TPOWHOM CBsA3bIO B MOJieKyJie. OCOOEHHOCTH XMMHUECKUX CBOMCTB anerusieHa. [lony4yenue amerusneHa,
IIPUMEHEHHE B OPIraHNUYECKOM CHHTE3E.



ApoMaTHyYeCcKHe YIICBOAOPObl. DICKTPOHHOE CTPOCHHE MOJICKYJIbl. XMMUYECKUEe CBOMCTBAa OEH30Ja: peakiMu 3aMelneHus (OpoMHpOBaHHE,
HUTPUPOBAHKE), PUCOSAUHEHH (BOoJOpona, Xjiopa). ['omonorn OeHszosa, M30MepHs B Py rOMOIOroB. B3ammHOe BIMSHHE aTOMOB B MOJIEKYJe
tonyona. [lomydyenue u npuMeHeHue OeH307a M €ro romoisioroB. [loHSATHE O SIOXMMHUKAaTax M HMX WCIOJIb30BAHUH B CEIBCKOM XO3SICTBE C
co0III0IeHIEM TPeOOBAaHHUI OXPaHbI IPHPO/IBL.

CpaBHeHI/Ie CTPOCHUA U CBOICTB pCAC/IbHBIX, HCIIPCACIIBHBIX U apOMATUYCCKUX YITICBOOOPOJ0B. B3anmMocBsa3b TOMOJIOTHYSCKHX PAAOB.

[TpupogHBIE KICTOUHUKH YTIICBOJIOPOIOB U UX repepadoTka. [IpupoaHbIii ¥ MONyTHBINH HETSIHOM ra3el, UX COCTaB U UCIOJIH30BAHUE B HAPOTHOM
xo3siiictBe. HedTh, ee coctaB u cBoiictBa. Ilpoayktel (paknmonHOM mneperoHkn HedTu. KpekwHr m apomartusanus HepTenmpoaykToB. OxpaHa
OKpYy’Karolen cpeapl mpu HedrenepepadoTKe M TPAHCIIOPTUPOBKE HeTenpoaykToB. OKTaHOBOE YUCIIO OCH3WHOB. CIIOCOOBI CHUKEHHS TOKCUIHOCTH
BBIXJIOITHBIX Ta30B aBToMoOmIIei. KokcoBaHMe KaMEHHOTO YIS, IPOAYKTHI KOKcoBaHwms. [Ipo0iema morydeHus KUJAKOTO TOTLTNBA U3 YIJISL.

Criuptel ¥ (eHOIBI. ATOMHOCTh CTUPTOB. DJIEKTPOHHOE CTPOSHHE (PYHKIMOHAIBHOM TpyIIIbI, MOJIPHOCTH CBsizu O — H. ['omonoruueckuii psj
MpeeNbHBIX OJHOATOMHBIX CHHPTOB. M30MepHst yriaepogHoro ckenera U MojoKeHus (pyHKIMOHAIBHOW Tpymnbel. CHOUPTH NEpBUYHBIE, BTOPUYHEIE,
Tpernunble. HomeHkinarypa cnmpToB. BomopomaHasi CBsi3h MEXAY MOJEKYJIaMH, BIMSHUE €€ Ha (U3NYECKHE CBOWCTBA CIHUPTOB. XUMHUECKUE
CBOMCTBA: TOPEHUE, OKUCIECHHE A0 ajbJAETUIOB, B3aUMOJEHUCTBUE CO WIEJIOYHBIMU METAJlJIaMH, I'aJJOT€HOBOJOPO/IaMHU, KapOOHOBBIMHU KHCJIOTaMHU.
CMmenieHye 31€KTPOHHON IUIOTHOCTH CBSI3M B TMAPOKCWIBHOHM IpyINIE IO0J BWISIHUEM 3aMECTUTENEH B YIJIEBOJOPOJHOM panukaine. lIpumenenue
CIHUPTOB. SITOBUTOCTH CHUPTOB, TyOMTEIbHOE BO3/ACHCTBHME Ha OpraHU3M uenoBeka. llodydyeHume CHMpTOB W3 MpeneNbHbIX (depes
raJJOreHONPOMU3BOIHBIC) U HENPEIEIbHBIX YIIIEBOA0POA0B. [IpOMBIIIIEHHBIN CUHTE3 METaHOJIA.

OTUIICHTIINKOIb U MNIMOCPUH  KaK NOPCACTABUTCIIM MHOI'OATOMHBIX CIIUPTOB. OCOOCHHOCTH HX XHMHUYECKHUX CBOﬁCTB, IMPAKTHYICCKOC
HUCIIOJIB30BaHHC.

®enonbl. CTpoeHne (EeHONIOB, OTIMYME MO CTPOCHUIO OT APOMATUYECKUX CHUPTOB. Du3nyeckue cBOICTBa (heHOIOB. XMMUYECKUE CBOICTBA:
B3aMMOJICIICTBHE C HATPUEM, I1IeJI0YbI0, OpoMoM. B3anmHoe BiusiHHE aTOMOB B MoJiekyie. CriocoObl OXpaHbI OKPY>KaroIIel cpeabl OT MPOMBIIIIICHHBIX
OTXOJIOB, COACPKAIIUX (PEHO.

Anpneruasl. CTpoeHHe aabAeru10B, GyHKIMOHAIbHAS TPYIINA, €€ HIEKTPOHHOE CTPOCHHE, OCOOCHHOCTH JBOWHON CBsI3U. ['oMosiornueckuit psij
anprernioB. HomeHkiatypa. XUMHYECKHE CBOMICTBAa: OKHCIIEHHE, NPHUCOEAMHEHHE Boaopoja. llomyueHue anbaernyioB OKUCIEHMEM CIIHPTOB.
[losnydyeHne yKkcycHOro anpAeruia TWApaTalued aleTWICHa U KaTaJIUTUYECKHMM OKHCIIEHHWEM JSTwieHa. [IpuMeHeHne MypaBBMHOIO M YKCYCHOTO
aJIbJIETUJIOB.



Crpoenne keroHoB. Homenkiatypa. OcoGeHHOCTH peakuuu OKHcieHHs. [lomydeHne KeTOHOB OKHMCICHHEM BTOPHYHBIX CIUPTOB. ALETOH —
BAKHEUILINHN MTPEACTABUTENDL KETOHOB, €0 IPAKTUYECKOE UCIIOJIb30BaHUE.

CtpoeHue KapOOHOBBIX KHCIIOT. DJIEKTPOHHOE CTPOSHUE KapOOKCUIILHOM TPYIIIbI, 00BSICHEHHE IMOABUKHOCTH BOJIOPOAHOTO aToMa. OCHOBHOCTH
KUCIOT. ['OMOJNIOrMYECKU psifi MPENENbHBIX OJHOOCHOBHBIX KHCIOT. HoMeHknaTypa. XMMHUYECKME CBOWCTBA: B3aUMOJCHCTBUE C HEKOTOPBIMU
MeTaJIJIaMH, IeI0YaMu, CIIUPTaMH. MI3MeHEeHNe CHITbI KUCIIOT MO BIUSHUEM 3aMECTUTEINICH B YIIIeBOAOPOIHOM paarkane. OCOOCHHOCTH MypaBbUHOM
KHCIIOTHI. BaxkHeimume npeacTaBuTeny KapOOHOBBIX KHUCIOT. [lomydeHue KHUCIOT OKUCICHHEM alIbJIETHIOB, CIUPTOB, MPEACIbHBIX YIICBOIOPOIOB.
[IpuMeHeHne KUCIOT B HAPOJIHOM XO03siiicTBE. Mblila KaK COJIM BBICHINX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ACHCTBHUE.

AKpUIIOBas U OJICMHOBAsI KUCTIOTHI KaK MPEICTABUTENIN HETIPEACIbHBIX KaPOOHOBBIX KUCIOT. [IoHsATHE O KUCIOTaX MHOM OCHOBHOCTH.
I'enetnyeckas CBSI3b YII€BOAOPOAOB, CHUPTOB, AlIbIAETUOB U KETOHOB, KAPOOHOBBIX KUCIIOT.
Crtpoenue cioxHbIX 3(pupoB. OOpaTUMOCTh peakuu dTepuduKanuu. ['uaponus cnoxxubix 3¢upoB. [IpakTuueckoe UCTONb30BAHKE.

Kupsl kak cinoxHbie 3GUPHl TNIHLIEPHUHA U KapOOHOBBIX KUCIOT. JKHUphl B pupojie, ux cpoicrsa. [IpeBparienus >kKMpoOB MTHUIIHM B OPTaHU3ME.
['unponu3 u ruApupoBaHUe KUPOB B TEXHUKE, MPOIYKTHI MepepaboTku kupoB. [loHsaTHe 0 cuHTeTHYeckux Moromux cpencrsax (CMC) — ux cocrase,
CTPOCHHH, OCOOEHHOCTSX CBOMCTB. 3aluTa npupoasl ot 3arps3nenus CMC.

Knaccudukanus yrneBos1oB.

I'mroko3a kak BayKHEHIINN MTpeicTaBUTENb MOHOCaxapu10B. du3znueckre CBOMCTBA U HaXOXAeHHe B pupoae. CTpoeHue TIoK03bl. XUMUYECKUE
CBOMCTBA: B3aMMOJEWUCTBUE C TMAPOKCHUIAMH METAJIOB, pEaKlMU OKUCJIEHMSI, BOCCTAaHOBIIEHUS, OpoxkeHus. [Ipumenenune riaoko3sl. Ppykro3a Kak
U30MEDP IIIFOKO3BI.

KpaTkue cBegeHust 0 CTpOeHUH U CBOMCTBAX pUOO3bI U A€30KCUPUOO3HI.

Caxapoza. ®dusnueckue CBOWCTBA M HAXOXIEHHE B IMPUPOJE. XUMHUYECKHE CBOICTBA: 00pa3OBaHUE CaxaparoB, THMAPOJU3. XUMHUYECKHE
MIPOLIECCHI MTOJTYUEHHUS CaXapo3bl U3 MPUPOIHBIX UCTOYHUKOB.

Kpaxman. CtpoeHne MakpoMOJIEKYJI U3 3BEHBEB INIFOKO3bl. XMMHUYECKHE CBOMCTBA: peaklys ¢ HoaoM, ruaponns. [IpeBpaiienns kpaxmana Ay
B OpranusMme. I mukoreH.

Henmtonoza. CTpoeHrne MakpOMOJIEKYJ U3 3BEHBEB INIIOKO3bl. XMMHUECKHE CBOWCTBA: TUAPOJIN3, 00pa3oBaHHE CIIOKHBIX 3pupoB. [IpumeHeHue
LEJUTIONIO3BI U €€ MPoUu3BOIHbIX. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX HA IIPUMEPE alleTaTHOTO BOJIOKHA.



CrpoeHne aMMHOB. AMUHOTPYIIIA, €€ 3JIEKTPOHHOE CTPOEHHE. AMMHBI KaK OPraHU4YEeCKHE OCHOBAHMS, B3aUMOJEHCTBUE C BOJIOM M KHCIOTAMH.
AHWINH, €ro CTPOEHHE, NPUYHMHBI OCNabJeHHs OCHOBHBIX CBOWCTB B CPaBHEHHMM C aMUHaMM mpenensHoro psanga. I[lomydenue aHunmHa u3
HUTpoOeH301a (peakuus 3MHUHA), 3HAUCHUE B Pa3BUTUN OPTaHUYECKOT0 CHHTE3A.

CrtpoeHre aMUHOKHCIIOT, UX (U3uUecKkue cBoiicTBa. M3omMepusi aMUHOKUCIOT. AMHHOKHUCIOTHI KaKk aM(OoTepHble OpraHUYeCKHe COSIUHEHHUS.
CuHTe3 nenTuaoB, UX cTpoeHue. buonoruueckoe 3HaueHne (-aMUHOKHCIIOT.

OO1iee MOHATHE O TETEPOLUKINYECKHX COCAUMHEHMsIX. [lupuaMH W OUppONl Kak MPeICTaBUTENIM a30TCOACpXKAIIUX TEeTePOLHUKIIOB, HUX
3JIEKTPOHHOE CTPOEHUE, APOMATHUYECKHM XapakTep, pa3jinuhe B IPOSBICHUM OCHOBHBIX CBOWCTB. [IypMHOBBIE M NUPUMHUIMHOBBIE OCHOBAHUS,
BXO/ISAIIHE B COCTAB HYKJICMHOBBIX KHUCIIOT.

benku xak 6uononumepsl. OCHOBHBIE AMUHOKUCIIOTHI, o0pasyromiue Oenku. [lepBuuHas, BTOpUUHAs U TpeTUYHAsI CTPYKTypa OenkoB. CBoiicTBa
OCIIKOB: THIPOJIU3, ICHATYpaIus, [IBETHBIC peakiuu. [IpeBparieHnst OSIKOB IMUIIY B OPraHU3Me. Y CIIEXU B U3YUCHUU CTPOCHHS U CHHTE3¢ OCITKOB.

CocraB nyknennoBsix kucioT (JHK, PHK). Ctpoenne nykiaeotuaoB. [IpuHIMI KOMITIEMEHTAPHOCTH B MOCTPOEHUH ABOHHOM cniupanu [JHK.
Posib HYyKJIIEMHOBBIX KHCIIOT B dKU3HEAEATEIIBHOCTH OPraHU3MOB.

OOmire MOHATHUS XMMHH BBICOKOMOIIEKYJISIPHBIX COEAMHEHMI: MOHOMED, MOJHUMEp, CTPYKTYpPHOE 3BEHO, CTENEHb MOJIMMEPU3allid, CPEeIHSS
MonekyisipHass macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOIEKYJSIPHBIX COCAMHEHMH — TOMUMEpU3alus U TOJMKOHJeHcauus. JIuHeitHas,
pa3BEeTBJICHHAsT W TPOCTPAHCTBEHHAs] CTPYKTypa IMOJUMEPOB. AMOpPHOE U KPHUCTALIUYECKOE CTPOCHHUE. 3aBUCUMOCTH CBOMCTB IMOJUMEPOB OT
CTPOCHHSI.

TepMmonacTuyHbIe u TEPMOAKTUBHBIE ITOJIUMEPBI. [HonuaTnien, TIOJIUITPOIIUJIIEH, IIOJIUCTUPOJL, MOJIMMETUIIMETAKPUJIIAT,
(dheHonpopManbaeruHbIe CMOJIBI, UX CTPOCHHE, CBOMCTBA, MpUMeHEeHHe. KOMIO3UThI, 0COOEHHOCTH UX CBOMCTB, MEPCIIEKTHUBHI UCIIOJIb30BAHUS.

IIpobnema cuHTe3a Kayuyka U pemieHue ee. MHoroo0Opasue BHAOB CHUHTETHYECKMX KaydyKOB, UX crHelnu(duyeckue CBONHCTBA M NPUMEHEHHE.
CrepeoperyiisipHble KayqyKH.

Cunrerndeckue BojokHa. [lonmurdupHoe (1aBcaH) U monruaMuaHOe (KalpoH) BOJIOKHA, UX CTPOEHUE, CBOMCTBA, MPAKTHUECKOE HCIIOIh30BaHHE.
[TpoGiemb! naapbHEHIIIEro COBEPIICHCTBOBAHUS MOJIMMEPHBIX MAaTEPHAIIOB.
Hemoncmpayuu

Onpenenenre aIeMEHTapHOT0 cocTaBa napaduHa 1o npoaykTam ropeHus. Mojenu MoJjieKyI yrieBo0pOA0B U TajJoreHONPOU3BOIHBIX.



OTHoIeHNE NPeeTbHBIX YTIEBOAOPOI0B K pacTBOpaM KHUCIIOT, IIEJI0UYeH, IepMaHTraHaTa Kajiusl.

I'openue sTuneHa, B3auMoieicTBHE ATHIIEHA C OPOMHOM BOJIOM U pacTBOPOM MepMaHTraHaTa Kajusl.

[Tokas 06pa31oB u3aenuil U3 NOJUITHIICHA U MTOJUIIPOIIUIICHA.

Paznosxenue kayyyka nIpu HarpeBaHUM U UCIIBITAHUE HA HEMPEACIbHOCTh TPOIYKTOB PA3I0KEHHUS.

[Tony4yenue anerniena (kKapOouIHBIM CIIOCOOOM), TOPEHHUE €T0, B3aUMO/JICHCTBUE ¢ OPOMHOI BOJOH M pacTBOPOM NEpMaHTaHaTa KaJIHsl.
benson xak pactBopuTens, ropenue 6enzona. OTHomeHne 6eH301a K OpOMHOM BOJIe M pacTBOPY IepMaHTraHaTa Kajusl.

HutpoBanue 6ensona. Okucnenue Toiayona. KonnyecTBeHHOE BbIIEICHUE BOAOPOA U3 ATUIOBOIO CIIUPTA.

CpaBHeHHE CBOWCTB B TOMOJIOTUYECKOM PsAY (pacTBOPUMOCTH B BOJIE, TOPEHUE, B3aUMOICHCTBUE C HATPHEM).

B3aumoeiicTBue 3Tri0BOTO ciupra ¢ 6pomMoBoiopoaoM. [lomyuenne ykeycHO-3THIIOBOTO 3¢upa. BzanMoaeicTBre IIMiiepruHa ¢ HaTpUEM.
Britecnenne ¢eHomna u3 heHonsATa HATPUS YrOIBHON KHCIOTOM.

B3anmoneincTsue cTeapuHOBOW U OJIEMHOBOW KUCIIOT CO IIEJI0YBIO.

I'unponu3 mpua. OTHOIIEHKE OJIEMHOBOW KHUCIOTHI K OPOMHOI BOJIE M pacCTBOPY MEepMaHTaHaTa Kajusl.

O06pa3ibl MOHOCAXapUIOB, AUCAXAPUIOB U MOJTUCAXAPUJIOB.

B3aumopeiicTBue riroKko3bl ¢ aMMHUAYHBIM PACTBOPOM OKCHIA cepedpa, OTHOLIEHHE K PYKCHUHCEPHUCTOMN KUCIIOTE.

I'unponus caxapossl. ['naponn3 1emirono3sl.

OnBITH ¢ METUIIAMUHOM (UJIU IPYTHM JIETYYUM aMHHOM): TOPEHHE, IIeTI0OYHBIe CBOIICTBAa pacTBOpa, 00pa3oBaHUE COJEH.
JlokazaTenbCcTBO HAMMYHSI PYHKIIMOHAIBHBIX TPYII B pACTBOPAX aMUHOKHUCIIOT.

B3anmMoseiicTBre aHUIMHA C COMISTHON KUCIOTOW U OPOMHOM BOJIOM.

OKpaCKa TKaHU aHUJIMHOBBIM KPAaCUTCIICM.



06pa3u51 miaacTMacc, CHHTCTHYCCKUX KAayYYKOB U CUHTCTUYCCKUX BOJIOKOH. HpOBepKa MI1acTMacC, CHHTCTHYCCKUX Kay4YYKOB U CUHTCTHUYCCKUX
BOJIOKOH Ha 3JICKTPHUYCCKYIO IIPOBOJUMOCTD. CpaBHeHI/IC CBOICTB TCPMOINTACTUYHBIX U TCPMOAKTHUBHBIX ITOJIUMCPOB.

Jlabopamopuusie onvimot

MonenupoBaHue MOJIEKYJ yriieBogopo1oB. [loayueHne sTuaeHa u OnbIThl C HUM.

OTHoleHne KayyyKa U pe3uHbl K OPraHu4eCKH PaCTBOPUTEIISIM.

PacTBOpeHue riuieprHa B BOJIE, €ro TMIPOCKONNYHOCTh. B3anmozeiictue rmieputa ¢ rugpokcugaom meau (11).
OKHCIeHNE MypaBbUHOTO (MJIM YKCYCHOTO) aJIbJIeTHIa OKCHIIOM cepeOpa u ruapokcuaom meau (11).
BiaumoneiictBue anpaeruaa ¢ pykCHHCEPHUCTON KUCIOTOM. OKUCICHHE CIUPTA B albJACTHI.

PacTBOpuMOCTH alleToHa B BOJIE, alleTOH KaK PacTBOPUTEIh, OTHOILICHHUE alleTOHA K OKUCIUTEISIM.

[TonydyeHue yKCyCHOM KUCIOTBI U3 COJIM, OTIBITHI C HEM.

Pemenue skcriepuMeHTANBHBIX 33/]a4 HA pacliO3HaBaHUE OPraHUYECKHX BEIIECTB.

OTHo1IEHNE )KUPOB K BOJIE U OPraHUYECKUM PACTBOPHUTEISM.

Jloka3aTeNnbCTBO HEMPEAEIBHOTO XapakTepa )kUpoB. OMBUICHHE )KUPOB.

CpaBHEHHE CBOMCTB MblJIa U CHHTETUYECKMX MOIOILNX BEILECTB.

B3aumopeiicTBre pacTBopa rtoKo3bl ¢ ruapokcuaom meau (11).

B3aumopeiicTBue caxaposbl ¢ THAPOKCUAAMH MeTaioB. B3aumoelicTBue Kkpaxmasia ¢ M0J10M, THAPOIIN3 Kpaxmalia.
O3nakomiieHHEe ¢ 00pa3lamMy MPUPOTHBIX M UCKYCCTBEHHBIX BOJIOKOH.

Pemenue skcriepuMEHTANBHBIX 3a7ja4 Ha MOJYYEHHE U PaclO3HABaHUE OPraHMYECKHUX BEIIECTB.

HccnegoBanue CBOMCTB TCPMOIUIACTUYHBIX MOJIHMMEPOB (HOHI/IBTI/IJ'ICHa, MOJIMCTHUPOJIA U ,I[p.): TCPMOIINIACTUIHOCTDb, I'OPHOYCCTh, OTHOILICHHUEC K
pacTBOpam KUCJIOT, menoqeﬁ, OKHCIIUTEICH.



OO6Hapy>keHue XJIopa B TOJTUBUHUIXJIOPHIC.

OTHOILIIEHNE CUHTETUYECKHX BOJIOKOH K pacTBOpaM KHUCJIOT U IIeI0Yeil.

[TonydyeHnue HUTEH U3 KaPOHOBOM CMOJIBI MJIH CMOJIBI JIABCAHA.

Ilpakmuueckue 3anamusn

[Tonyuyenue u uccienoBaHre CBOMCTB OPraHMYECKUX BEIIECTB (3TUJICHA, YKCYCHON KUCIOTHI U Jp.).
Pacnio3naBanue OpraHuYecKuX BEIIECTB MO XapaKTEPHBIX PEaKIIUsIM.

YcTaHOBNEHUE TPUHAAIICKHOCTH BEILIECTBA K OMPEAeIEHHOMY Kiaccy.

CuHTe3 opraHn4eckoro BemiecTsa (OpomaTaHa, CoXXKHOT0 3gupa). ['uaponus3 Kupos, yriieBOAOB.
DKCIEPUMEHTAITBHOE YCTAHOBJICHUE T€HETUUECKHUX CBI3€H MEK/y BEIIECTBAMU PA3JTMYHBIX KJIACCOB.
Pacnio3naBanue miaacTMacc 1 XMMHUYECKUX BOJIOKOH, MCCIIEIOBAHUE UX CBOMCTB.

Pacuemnpwie 3a0auu

HaxoxnaeHnue MOJ'IGKyanHOfI (bOpMy.TIBI ra3006pa3H0r0 yriieBoaopoaa 1mo €ro IjIOTHOCTU U MacCOBOM JI0jI€ AJIE€MEHTOB WIIM MO npoaAyKTamMm
CropaHus.

Hctounukn xumuueckod uHpopManuu: ydeOHble, Hay4dHble M HAYYHO-TIOMYJISpHBbIE W3JaHMsI, KOMIBIOTEpHBbIE 0a3bl JIaHHBIX, PECYPCHI
HNHurepHera.

Hemoncmpayuu

OO6pa31ibl IeKapCTBEHHBIX TTpenapaTtoB.O0pa3iibl BATAMUHOB.

Paznosxenune mepokcuaa BOIOPO/Ia ¢ TOMOIIBI0O HEOPTaHHYECKOTo KaTainu3aropa (okcuna mapranmna (1V) u depmenra (karanasa).
JleiicTBre aMuiIa3bl CIOHBI HAa Kpaxmai. O0pa3isl KepaMUKU, METAIIO- U CTEKIIOKEPAMHUKHU U U3AETHUS U3 HUX.

O6p8.3LIBI TOKCHUYHBIX, TOPHOYHX U B3PBIBOOIIACHBIX BCILCCTB.



Ilpakmuueckue 3anamus

3HAKOMCTBO C 00pa3laMH JIEKapCTBEHHBIX MPEnapaToB. 3HAKOMCTBO ¢ 00pa3aMi BUTAMHUHOB.

3HAKOMCTBO C 00pa3llaMi XUMUYECKHX CPEJICTB CAHUTAPUHU U TUTHEHBI.

3HAKOMCTBO C 00pa3aMu KEPaMUKH, METAIOKEPAMUKH U U3JICITHSIMHA U3 HUX.

N3ydyeHne HHCTPYKIUN TTO0 MPUMEHEHHIO JIEKAPCTBEHHBIX, B3PBIBOOIIACHBIX, TOKCHYHBIX M TOPIOYUX MIPEMAPATOB, IPUMEHSICMBIX B OBITY.

2I1nanupyemble pe3y/ibTaThbl OCBOEHHUS 00y4YAIOIUMUCS Y4eOHOro npeiMeTa- XUMHUs

Ili1anupyemMble TMYHOCTHBIE pe3yJbTaThl ocBoeHuss OOII
JIn4HOCTHBIE Pe3yJIbTAaThI B c(pepe OTHOMIEHUI 00y4aIOIIMXCH K cede, K CBOeMY 310POBbI0, K IO3HAHUIO Ce0s:

OpUCHTalIus 06yqa}om1/1xc;1 Ha JOCTHIKCHUC JIMYHOI'O CUHACTbsA, pCaIU3allUiO ITO3UTHBHBIX JKHU3HCHHBIX IICPCIICKTUB, NHUIUATUBHOCTDb, KPCATUBHOCTD,
FOTOBHOCTB M CITOCOOHOCTB K JINYHOCTHOMY CaMOOIIPCACIICHUIO, CIIOCOOHOCTH CTaBUTH HCJIU U CTPOUTD ) KU3HCHHBIC IIJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH OOECIEUUTHL Ce0€ M CBOUM OJIM3KHM HOCTOﬁHym JKU3Hb B IIPOLECCC CaMOCTOHTeHLHOﬁ, TBOp‘ICCKOﬁ U OTBETCTBCHHOM
ACATCIIBHOCTH,

TOTOBHOCTh U CIIOCOOHOCTH 06yqa10mnxc;1 K OTCTaMBAHHUIO JIMYHOIro JOCTOHMHCTBA, COOCTBEHHOT'O MHCHUS, TOTOBHOCTH H CIIOCOOHOCTh
BBIpa6aTBIBaTB CO6CTB€HHYIO IMO3HUIHIO 11O OTHOIIICHUIO K O6H_IeCTBeHHO'HOJ'II/ITI/I‘leCKI/IM COOBITHSIM MpOoHuIOTO U HACTOALIECTO HA OCHOBE OCO3HAHUA U
OCMBICJICHUA UCTOPUH, NYXOBHBIX LIEHHOCTEH 1 JOCTHKEHHUI Halllel CTpaHBbI;

TOTOBHOCTb U CITOCOOHOCTh 06yqa10u1nxc;1 K CaMOpPa3BUTHUIO U CaMOBOCIIUTAHUIO B COOTBECTCTBHUU C O6H_Ie‘leHOBe‘leCKI/IMI/I OCHHOCTAMHA U HACalaMU
rpaxIaHCKOro O6H.[CCTB8., HOTpe6HOCTL B q)HSI/I‘{CCKOM CaMOCOBCPIHICHCTBOBAHUH, 3aHATUAX CHOpTI/IBHO'O3)10]I)0BI/ITCJ'H>HOI71 ACATCIIbHOCTBIO,

INPUHATHE U pealu3alus IEHHOCTEH 3740pOBOro M 0Oe30macHOro odOpas3a JKU3HHU, OEpeXHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K
COOCTBEHHOMY (PU3HUECKOMY U TICHXOJIOTHYECKOMY 370POBBIO;

HENPUITHE BPEAHBIX MIPUBBIYEK: KYPEHHUS, YIIOTPEOIEHHS aJIKOT0Isl, HAPKOTUKOB.

JInyHOCTHBIE pe3yJibTaThl B cpepe oTHOMIEeHUH o0yyarommxcs K Pocenu kak k Poanne (OredecrBy):
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poccuiickasi MAEHTHYHOCTh, CIIOCOOHOCTh K OCO3HAHHIO POCCUHCKOW HMICHTHUYHOCTH B MOJHUKYJIBTYPHOM COILMYME, YYBCTBO NPHUYACTHOCTH K
HCTOPUKO-KYJIBTYPHOI OOLTHOCTH POCCHIICKOT0 Hapoaa u cyarbe Poccuu, maTpuoTusm, TOTOBHOCTH K CITyXeHHI0 OTEUecTBY, €ro 3alIuTe;

yBaXKEHHE K CBOEMY Hapojay, YyBCTBO OTBETCTBEHHOCTH Imepen PoauHo#, ropaoctu 3a cBod Kpail, cBoio Ponuny, mporuioe U Hacrosiiee
MHOTOHAI[MOHAJILHOTO Hapoa Poccuu, yBakeHHe K TOCYJapCTBEHHBIM CUMBOJIaM (Tep0, duiar, THMH);

dbopMupOBaHHE YBaXXEHHUS K PYCCKOMY S3bIKY KakK TOCYAapCTBEHHOMY s3bIKy Poccuiickoit ®enepanuu, sBISIOMIEMYCS OCHOBOH POCCHIMCKON
UJCHTUYHOCTHU U TJIaBHBIM ()aKTOPOM HAI[MOHAJIBHOT'O CAaMOOIPEICICHHUS,

BOCIIUTAHHUE YBAXKEHUS K KYJIbTYpE, A3bIKaM, TPAIULUIM U 00bIYasiM HapOJI0B, MpokuBaroIux B Poccuiickoit denepanuu.
JInuHoCTHBIE pPe3yabTaThl B cepe OTHOLIEHHIT 00yYaloIHUXCs K 3aKOHY, FOCYIapCTBY U K IPaKIAHCKOMY 001IIeCTBY:

rpa)XaAaHCTBCHHOCTD, I'paKAaHCKad MO3ULUA aKTUBHOI'O U OTBCTCTBCHHOI'O YJICHA pOCCPIfICKOI‘O O6HI€CTB21, 0CO3HAOIETO CBOUM KOHCTUTYLIMOHHLIC
npaBa u O6$[33HHOCTI/I, YBAXarouiero 3aKOH MW IMPaBONOPAAOK, OCO3HAHHO IMPUHUMAIOMICTO TPAAWMIUMOHHBIC HALIMOHAJBHBIC W 06IIIGLIGJIOBC‘IGCKI/I€
TYMaHHUCTHUYCCKUC U JEMOKPATHYCCKUEC ICHHOCTHU, T'OTOBOI'O K Y4aCTHIO B O6H.[€CTB€HHOI>1 KHU3HU,

MIPU3HAHKE HEOTUYKTAEMOCTH OCHOBHBIX IIPAB M CBOOO]I YEJIOBEKA, KOTOPHIC MPUHAMIEKAT KAXKIAOMY OT POXKACHHS, TOTOBHOCTh K OCYIIECTBICHUIO
cOOCTBEHHBIX MPaB M CBOOOJ 03 HapylleHUs IMpaB U CBOOOJ JPYTUX JIMIl, TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIE MpaBa W CBOOOJBI YETOBEKA U
rpaXJIaHWHA COTJIACHO OOIIETPU3HAHHBIM MPHHIMIIAM M HOPMaM MEXIyHapOJHOTOo TpaBa U B cooTBeTcTBHMHM ¢ Konctutyuuen Poccuiickoit
denepanuu, MpaBoBas U MOJIUTHYECKAs TPAMOTHOCTb;

MHPOBO33PEHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU U OOIIECTBEHHOM MPAKTHKU, OCHOBAaHHOE Ha AMAJIOTE KYJIbTYp, a TaKXKe
pa3nuyHbIX (POPM OOIECTBEHHOTO CO3HAHMUS, OCO3HAHNE CBOETO MECTA B MOJIMKYJIBTYPHOM MHUPE;

WHTEPUOpHU3ALMS IEHHOCTEN JIEMOKPAaTUH U COIMAIBHOM COJIMJAAPHOCTH, TOTOBHOCTh K JOTOBOPHOMY PEryJIMPOBAHUIO OTHOUIEHWH B TPYIINE WA
COLMAJIbHOW OpraHu3aluu;

TOTOBHOCTh OOYYAIOIMINXCA K KOHCTPYKTHBHOMY yYaCTHIO B IPUHSATHHU PEIICHUH, 3aTParuBalOIINX UX TpaBa U HHTEPECH], B TOM YHCIIE B Pa3TUIHBIX
(bopMax 00IIeCTBEHHOM caMOOpraHu3aliy, CaMOYIPaBiIeHus, 00IIECTBEHHO 3HAUUMOM J1eATeIbHOCTH;

IMPUBCPKECHHOCTE HACAM HWHTCPHAMOHAIM3MA, )IPY)K6BI, PAaBCHCTBA, B3aMMOIIOMOIIM HApPOAOB; BOCIIMTAHHUE YBAXHUTCIBHOI'O OTHOIICHHA K
HalMOHAJIbHOMY JOCTOUHCTBY HIO}IGI)’I, X 9yBCTBaM, PCIIMTUO3HBIM Y6G}KJIGHI/I$IM;
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TOTOBHOCTbH 06yqafonmxc;1 MPOTHUBOCTOATH UACOJIOTHUHN S3KCTPCMU3MA, HATMOHAIM3MA, KCGHO(bOGI/II/I; Koppynuuu; JUCKpUMHUHAIIUU 110 COITUAJIbHBIM,
PCIUTUO3HBIM, PACOBBIM, HAMTMOHAJIBHBIM MIPU3HAKAM U JPYTUM HETATUBHBIM COIHAJIBHBIM ABJICHUAM.

JIMYHOCTHBIE Pe3yJbTAThI B c(pepe OTHOMIEHUH 00yHAIOIIUXCSH € OKPY/KAIOMIUMHM JIIOAbMU:

HpPAaBCTBCHHOC CO3HAHHUEC MW IIOBCACHUC Ha OCHOBEC YCBOCHHUMA 06IH€LICJ'IOBCLI€CKI/IX HeHHOCTeﬁ, TOJICPAHTHOI'O CO3HaHHA W TIIOBCACHHUA B
MMOJIUKYJIbTYPHOM MHUPEC, TOTOBHOCTHU U CIIOCOOHOCTH BECTH Auanor ¢ JpyruMu JroaAbMH, JOCTUI'aTh B HEM B3aMOIIOHUMAaHUsI, HAXOANUTh 06H_II/IG e
" COTpYAHHNYATH JJIA UX JOCTUKCHUS,

IPUHATHE TYMAaHHCTHUYCCKHUX HeHHOCTefI, OCO3HAaHHOEC, YBAXUTCIIBHOC M I[O6pO}KeJ'IaTeJ'H:HOG OTHOLICHUEC K OPYroMy 4YCJIOBEKY, €ro MHCHMHIO,
MHUPOBO33PCHUIO;

CIIOCOOHOCTD K COIICPCIKNBAHUIO U (1)OpMI/Ip0BaHI/Ie IMO3UTUBHOI'O OTHOLICHHA K JOAAM, B TOM YHUCJIC K JIUIOAM C OI'paHUYCHHBIMH BO3MOXHOCTAMU
3A0POBbA U MHBAJIHUIAM; 6epe>KHoe, OTBCTCTBCHHOC N KOMIICTCHTHOC OTHOIICHHUC K (bH?»PI‘ICCKOMy U IICUXOJIOTHUYCCKOMY 3OO0POBBIO APYIUX JIIOfeH
YMCHHC OKa3bIBAaTh IICPBYHO ITOMOIIb,

(dbopMupoBaHrEe BBIPAXEHHON B TOBEJICHHHM HPAaBCTBEHHOHM MO3UIMH, B TOM YHUCIE CIIOCOOHOCTH K CO3HATEIFHOMY BHIOOPY 100pa, HPaBCTBEHHOT'O
CO3HAHMS U MOBEJCHUS HA OCHOBE YCBOCHUS OOIEUEIIOBEYECKUX [IEHHOCTEH W HPaBCTBEHHBIX YyBCTB (YECTH, J0JITa, CIPABEIMBOCTH, MUIIOCEDIHS
U IpYXKeoous);

pa3BUTHC KOMIIETEHITUMN COTPYAHUYICCTBA CO CBEPCTHUKAMU, NCTbMH MJIAAIICTO BO3pacCTa, B3pOCIbIMU B O6pa30BaTeHbH0ﬁ, 06IJ_ICCTBCHHO HOJ'IC3HOI>1,
yqe6HO'HCCHeHOBaTeHBCKOﬁ, HpOCKTHOfI " IPpYyrux BUJax ACATCIbHOCTH.

JInuyHOCTHBIE pe3yabTaThl B cepe OTHOIIECHUI 00y4al0IIMXCS K OKPYKAIOIEMYy MHUPY, ;KMBOH IPHPOJE, Xy10KECTBEHHOH KyJIbType:

MHPOBO33PEHHE, COOTBETCTBYIOLEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH, 3HAUMMOCTH HAyKH, TOTOBHOCTh K HAy4YHO-TEXHHYECKOMY TBOPYECTBY,
BJIaJIeHHE JOCTOBEPHOI MH(OpMaIuel o mepeJoBbIX JOCTHKEHUSIX U OTKPBITUSIX MUPOBOM M OT€UECTBEHHON HAYKH, 3aMHTEPECOBAHHOCTh B HAYUHBIX
3HaHUAX 00 YCTpOicTBE MHpa 1 00IIEeCTBa;

FOTOBHOCTh M CIOCOOHOCTH K 06pa303aHmo, B TOM YHCIIC caMoo6pasoBaHmo, Ha TMPOTSXKCHUU BCeM KHU3HU, CO3HATCIBHOC OTHOIICHHUE K
HCIIPCPBIBHOMY O6pa3OBaHI/IIO KaK yCJIOBHIO YCHCHJHOﬁ HpO(l)CCCI/IOHaJIBHOI‘/JI nu O6II.[CCTBCHHOI>'I ACATCIIBHOCTH,

9KOJIOTMYECKasl KyJabTypa, OepekKHOe OTHOIICHHS K POJHOW 3emiie, MpUpOJIHbIM OorarctBaM Poccum um Mupa; MOHMMaHUE BIMSHHUS COLIMAIbHO-
HSKOHOMMYECKUX TPOIIECCOB HAa COCTOSIHUE MPHUPOJHON M COLIMAJIBHOM Cpeibl, OTBETCTBEHHOCTh 3a COCTOSIHUE MPHUPOJHBIX PECYPCOB; YMEHUS U
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HaBBIKW Pa3yMHOI'0 NpUPOAOIIOJIb30BaHUSA, HCTCPIIMMOC OTHOLICHUC K HCﬁCTBHHM, MMPUHOCAIINUM BpPCI 3KOJOTHH, HpI/I06p€T€HI/Ie OIIbITa 3KOJIOI'O-
HaHpaBHeHHOﬁ ACATCIIBHOCTH,

ACTETUYECKOE OTHOILIEHUS K MUPY, TOTOBHOCTH K 3CTETUYECKOMY 00yCTPOHCTBY COOCTBEHHOT'O OBbITA.

JIMYHOCTHBIE Pe3yJbTAThI B c(pepe OTHOMIEHNH 00YYAIOIUXCH K ceMbe M POAUTEISAM, B TOM YMCJIe MOAT0OTOBKA K CEMEHO KU3HM:
OTBETCTBEHHOE OTHOIIEHHE K CO3/IAHUIO0 CEMbH Ha OCHOBE OCO3HAHHOI'O IPUHATHUS IEHHOCTEH CeMEHHOM KU3HU;

MIOJIOKUTEBHBIN 00pa3 ceMbH, pOTUTENHCTBA (OTIOBCTBA M MATEPUHCTBA), HHTEPUOPHU3ALHS TPATUIIMOHHBIX CEMEWHBIX IIEHHOCTEH.
JIMYHOCTHBIE Pe3yJIbTAaThI B c(pepe oTHONIEHHUS 00yUAIOIIUXCS K TPYAY, B cepe cOHATBHO-IKOHOMUYECKUX OTHOLIEHUI:
yBa)KEHHE KO BCceM popMaM COOCTBEHHOCTH, TOTOBHOCTH K 3alIUTE CBOEH COOCTBEHHOCTH,

OCO3HAaHHBIN BBIOOP Oynyiel mpodeccuu Kak MmyTh U CIIOCO0 peann3aiii COOCTBEHHBIX KU3HEHHBIX TJIaHOB;

TOTOBHOCTh OOYYaIOIIMXCS K TPYAOBOM MPOdEeCcCHOHATBHOM IEATEIHPHOCTH KaK K BO3MOXXHOCTHU Y4YacTHs B PEIICHHUU JIMYHBIX, OOIIECCTBEHHBIX,
rOCy/1IapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOIIEM;

MOTPEOHOCTh TPYAUTHCS, YBAKEHUE K TPYY U JIOASIM TPYJa, TPYIOBBIM TOCTHKEHHUSM, T0OPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIIECHUE
K pa3HbIM BUJAaM TPYJIOBOU JI€SITEIbHOCTH;

T'OTOBHOCTB K CaMOO6CJ’IY)KI/IBaHI/II-O, BKJIO4Yas O6y‘ICHI/Ie U BBIITOJIHEHHUEC JOMAIITHUX 00s3aHHOCTEH.
JInuHocTHBIE pe3yabTaThl B cepe PU3HIECKOro, ICHXO0I0TMYeCKOro, COMAIBHOI0 H AKAIeMHUYeCKOr0 0J1IaronoTyyusi 00yJarommxcs:

(I)I/I3I/I‘-ICCKOC, OMOIIMOHAJIIBHO-TICUXOJIOTHYCCKOC, COIIHMAJIbHOC 6J1ar0n0nytme 06yqa10m1/1xc51 B JXHU3HHU 06pa30BaTeJIBHOI>'I OpraHu3any, OIIYIICHHUC
ACTbMHU 0e30IMaCHOCTH U IICUXOJIOTHUECKOTO KOM(I)OpTa, HH(pOpMaHHOHHOﬁ 0e30IMacHOCTH.

HpOL[CCC O6y‘-IeHI/I}I HaIlpaBJICH HA Pa3BUTUC JIMYHOCTU 06yqa101m/1x051, B TOM YHUCJIC JYXOBHO-HPABCTBCHHOC PAa3BUTUC, YKPCIIJIICHHUEC IICUXUYCCKOT'O
300pPOBbA U (I)I/ISI/I‘-ICCKOC BOCIIMTAaHHUEC, HA HpI/IOGIJ_[CHI/IC 06yqa}om1/1xc51 K pOCCHﬁCKHM TPAAUIIUOHHBIM JYXOBHBIM HCHHOCTAM, BKIIIOYAA KYJIBTYPHLIC
LICHHOCTH CBOEH ATHHYECKOM T'pYIIbI, IIpaBUJIaM U HOpMaM IMOBCICHUA B pOCCHﬁCKOM OGIJ.ICCTBC
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IInanupyemsblie MeTanpeaMeTHbIe pe3yJbTaThl ocBoeHnss OOIIL

MertanpeaMeTHbIe pe3yabTaThl OCBOCHUS OCHOBHOHM 00pa3oBaTEIbHON MPOTPaMMBI MPEICTABICHBI TPEMsl TPYIIAMH YHHBEPCAIBHBIX YYEOHBIX
nevicteuii (YVY ).

PeryasiTuBHbIe YHHBepPCcAJbHbIE YUeOHbIE 1eliCTBHS
BbINyCKHUK HAY4YUTCS:

1) caMOCTOATENbHO OINpEeAeNATh LIENH, 3aJaBaTh MapaMeTpbl U KPUTEPHUH, MO KOTOPHIM MOKHO ONPEEIUTh, YTO IEIb JOCTUTHYTA; CTaBUTh U
(dbopMyIpoBaTh COOCTBEHHBIC 3a/1a4M B 00Pa30BaTEIHbHON JACSITEILHOCTH U )KU3HCHHBIX CUTYaIlUsX;

2) OlLIEHUBATh BO3MOJKHBIE IOCIEACTBUS AOCTH)KEHUS NOCTABJICHHOW L€ B JESATEIbHOCTH, COOCTBEHHOMN JKHU3HU U KU3HHM OKPYKAIOIIMX JIIOJEH,
OCHOBBIBAsSICh Ha COOOPaKEHUAX 3TUKH U MOPAJIM; OLIEHUBATh PECYPCHI, B TOM YHCIIE BpEMS U JIpyrUe HeMaTepuallbHbIE PECYpPChl, HEOOXOUMbIE IS
JNOCTHKECHHSI TIOCTABJICHHOM LIEJIH;

3) BBIOMpATH IMyTh TOCTHXKEHUS 1SN, TUIAHUPOBATh PEIICHUE MTOCTABICHHBIX 33/1a4, ONTUMU3NPYS MaTepruaIbHbIe U HEMAaTePHAIILHEIC 3aTPATHI,
4) opranu30BbIBaTh () (HEKTUBHBIN TTOUCK PECYPCOB, HEOOXOTUMBIX JIJISl IOCTHIKCHUS TTOCTABIICHHOW 11EITH;

5) COMOCTaBNIATH MOJIYYCHHBIN pe3yNbTaT AEITeIbHOCTHU C TIOCTAaBICHHOMN 3apaHee ENbIo.

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA

BhinycKHUK HAYy4YHUTCSH:

1) uckaTh U HAXOIUTh 0OOOIIEHHBIE CIIOCOOBI PEIICHHS 3a/1a4, B TOM YHCJIE, OCYIIECTBIISITH Pa3BEPHYTHIA HHPOPMAIIMOHHBIN TTOUCK U CTAaBUTh HA €ro
OCHOBE HOBBIE (yueOHBIC U TO3HABATEIHHBIC) 3a/1a4H;

2) KpPUTHYECKH OIIEHMBaTb W WHTEPIPETHPOBATh HHPOPMAIMIO C pa3HbIX NO3MIMKM,  pacno3HaBaTh M (PUKCHUpPOBaTH MNPOTUBOPEUUs B
MH(OPMALIMOHHBIX HCTOYHHMKAX; HCIOJIb30BaTh PA3IMYHBIE MOJEIBbHO-CXEMaTHUYECKHE CpPEJCTBA Ui MPEACTABICHUS CYIIECTBEHHBIX CBs3ed U
OTHOIICHUH, a TaK)Ke IPOTUBOPEUHIL, BHISIBICHHBIX B MH(POPMAIIMOHHBIX UCTOYHHUKAX;

3) HaxoAMTh W TPUBOIUTH KPUTHUYECKHE apryMEHThl B OTHOIICHHWU ACUCTBUM U CYXAECHUH APYroro; CHOKOWHO M Pa3yMHO OTHOCHUTHCS K
KPUTHYECKHM 3aME€UaHUsIM B OTHOIIEHUH COOCTBEHHOTO CY)KJIEHUS, paCCMaTPUBATh UX KaK pecypc cOOCTBEHHOTO pa3BUTHS;
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4) BBIXOAWTH 32 paMKM y4yeOHOro MpeAMeTa U OCYILECTBIISATH LEJICHANPABICHHBIA MOMCK BO3MOXHOCTEH Ui IIMPOKOTO IEepeHoca CPEACTB H
CIIOCOOOB JICHCTBUS; MEHATD U YICPKUBATh pa3HbIe MO3ULIMHU B TO3HABATEIHHOMN 1A TEIBHOCTH;

5) BbICTpauBaTh WHAMBUAYAIbHYIO 0O0pa30BaTENIbHYIO TPACKTOPHIO, YYUTHIBash OTPAHUYEHHUS CO CTOPOHBI JPYTHX YYAaCTHHUKOB U PECYpCHBIE
OTrpaHUYCHUSI.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
BbINyCKHUK HAY4YUTCS:

1) ocymiecTBiIATh AENOBYI0O KOMMYHHKALIMIO KaK CO CBEPCTHUKAMM, TaK U CO B3pOCIBIMU (KaK BHYTpPU 0Opa30BaTEIbHOM OpraHu3aliy, TaK U 3a ee
npenenamu), noJaoupaTh MAPTHEPOB JUISL JI€JIOBOM KOMMYHUKALMU HCXOIS U3 COOOPAKEHMH pe3yIbTaTUBHOCTU B3aWMOJCHCTBUSA, a HE JMYHBIX
CHMIIaTHI;

2) mpu OCYULIECTBIIEHUU TPYIIIOBOM pabOThl ObITh KaK PYKOBOAWUTEIEM, TaK M UYIEHOM KOMaH/bl B pa3HbIX POJSX (reHepartop HAeH, KPUTUK,
UCIOJHUTEIb, BBICTYNAIOIINN, 3KCIIEPT U T.11.);

3) KOOPAMHHUPOBATH M BBIMOIHATH PA0OTY B YCIOBUSAX PEATbHOTO, BUPTYAIBHOTO U KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS,
4) pa3BepHYTO, JOTMYHO M TOYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM aIeKBAaTHBIX (YCTHBIX M MMCbMEHHBIX ) SI3bIKOBBIX CPE/ICTB;

5) pacCiio3HaBaThb KOH(bHHKTOFCHHLIC CUTyallUl U MPEAOTBpAllIATH KOH(i)J'II/IKTI)I JI0 UX aKTHBHOM CI)&?»BI, BBICTpanBaTh ACJIOBYIO U o6pa30BaTenLHy}o
KOMMYHHKAIIUIO, n30erast THYHOCTHBIX OIICHOYHBIX Cy)KI[GHI/II\/'I.

IIpenmerHbie pe3yJbTaThl
BbinycKHUK Ha yIi1y0JIeHHOM YPOBHE HAYYMTCS

pacKkpbIBaTh Ha MpUMeEpax pojib XUMUHU B GOPMUPOBAHUN COBPEMEHHOW HayYHOW KapTUHBI MUpa U B MIPAKTUYECKON AESITETbHOCTH YeJIOBEKa,
B3aUMOCBS3b MEXAY XUMUEH U APYTUMH €CTECTBEHHBIMU HayKaMU;

HWIUTIOCTPUPOBATH HA TPUMEPAX CTAHOBJICHUE W 3BOJIFOIIUIO OpFaHI/I‘IeCKOI\/’I XUMHHU KaK HAYKW Ha Pa3JIMYHBIX UCTOPHUYCCKHUX JTAIlaX €€ pa3BUTHA,

YCTaHaBJIMBATE NPUYIHNHHO-CJICACTBCHHBIC CBA3U MECKAY CTPOCHUEM aTOMOB XUMHUUYCCKUX 3JIEMCHTOB U IIEPUOJNICCKUM U3MCHCHHUEM CBOMWCTB
XUMHNYECKHUX IJIEMCHTOB U UX COGHI/IHeHI/II\/'I B COOTBETCTBHH C IMOJTOKCHUEM XUMHUYCCKHUX 3JICMCHTOB B HGpHO)IH'—IGCKOﬁ CHCTEMC,
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AHaJIM3UPOBATh COCTAB, CTPOCHUE U CBOKCTBA BEILIECTB, IPUMEHSIS MTOJI0KEHUS OCHOBHBIX XUMHUYECKUX TEOPUI: XUMHUECKOTO CTPOEHHUS
opranudeckux coenunenuit A.M. BytiepoBa, cTpoeHHs aTOMa, XUMUYECKOHN CBS3H, SJIEKTPOIUTHUECKON TUCCOLUAIIMUA KUCIOT U OCHOBAHUIA;
YCTaHABJIMBATh NPUUMHHO-CIEACTBEHHBIE CBA3U MEK1y CBOMCTBAMHU BEUIECTBA U €I0 COCTABOM M CTPOCHUEM;

MPUMEHSATH MTPaBHJIa CUCTEMAaTHYECKON MEXKTyHapOJHONH HOMEHKJIATYPHI KaK CPEACTBA Pa3INueHUs U UACHTU(PHUKAIIMY BEIIECTB 110 UX COCTAaBY H
CTPOCHHIO;

COCTaBJISITh MOJICKYJISIPHBIE U CTPYKTYpHBIE (DOPMYJIbI HEOPTaHUYECKUX U OPIraHUYECKUX BEIIECTB KaK HOCUTeNeH HHPOPMAIMHN O CTPOCHUH
BELIECTBA, €r0 CBOICTBAaX U IMPHUHAJIEKHOCTHU K ONPEACIEHHOMY KJlacCy COEUHEHUI;

OOBSACHATH MPUPOY U CLIOCOOBI 00pa30BaHUA XMMHUYECKON CBS3H: KOBAJIEHTHOU (MOJSIPHOM, HETIOSIPHOM ), MOHHOM, METaINTUYEeCKON, BOJIOPOAHON —
C LIETBIO OMPE/ENICHUs] XMMUUECKO aKTUBHOCTH BEIIIECTB;

XapaKTCpHU30BaTb (I)I/ISI/I‘IGCKI/IG CBOMCTBA HEOPTraHNYCCKUX U OPraHUYCCKUX BCUICCTB U YCTAHABJINBATH 3dBUCUMOCTDb (I)I/ISI/I‘ISCKI/IX CBOMCTB BEIIECTB
OT THUIIA KpHCT&J’IJ’IH‘lCCKOﬁ PCUICTKU,

XapaKTEPU30BaTh 3aKOHOMEPHOCTH B U3MCHEHUH XUMHYECKHUX CBOMCTB IMPOCTHIX BEIIECTB, BOAOPOJHBIX COCIMHECHUM, BRICIITMX OKCHJIOB U
THAPOKCHJIOB;

MNPUBOAUTH ITPUMCPBI XUMHUYCCKUX peaKHHﬁ, PAaCKpbIBAOIINX XapAKTCPHBIC XUMHUYCCKUC CBOMCTBA HCOPraHNYCCKHUX U OPraHNYICCKUX BCIICCTB
HU3YUCHHBIX KJIACCOB C LICJIIBIO UX I/I,[[eHTI/ICI)I/IKaI_II/II/I 1 00BSICHEHHS 00JIaCTH MMPUMCHCHUS,

OMPEACIIATE MEXaHN3M pPCaKIINH B 3aBUCUMOCTHU OT yCHOBI/Iﬁ MMPOBCACHUA PCAKIIUN U ITPOTrHO3UPOBATE BO3MOKHOCTE IMPOTCKAHUSA XUMHUYCCKUX
peaKHI/Iﬁ Ha OCHOBE THIIa XUMHUYECKOM CBSI3U U aKTUBHOCTHU PCarcHTOB;

YCTaHaBJIMBATb 3aBUCHUMOCTD peaKHI/IOHHOﬁ CIIOCOOHOCTU OpPraHn4€CKux COC)II/IHGHI/Iﬁ OT XapaKTE€pa B3aUMHOTI'O BJIIMAHUA aTOMOB B MOJICKYJIax C
LEJIBIO MPOTHO3UPOBAHUS ITPOAYKTOB PCAKIINHU,

YCTaHaBJIMBATh 3aBUCHUMOCTb CKOPOCTHU XUMHYSCKOHN PC€aKiu U CMCIICHUA XUMHUYCCKOT'O PaBHOBECH A OT Pa3JIMYHBIX (baKTOpOB C I CJIBbIO
OIPEACIICHUA ONITUMAJIBHBIX YCJIOBI/IP'I MPOTCKAHUA XUMHYCCKUX ITPOLCCCOB;

YCTaHaBJIMBATE TCHCTUYCCKYIO CBA3b MEXKAY KiIaCCaMH HCOPraHUYCCKHUX U OPraHNMYCCKUX BEIICCTB IJIA o0ocHOBaHHUs HpHHHHHHaﬂLHOﬁ
BO3MOXXHOCTH IOJYUYCHHUA HCOPTaHNICCKUX U OPTraHNUYCCKUX COGHI/IHGHI/Iﬁ 3aIaHHOT'O COCTaBa U CTPOCHUS;
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no0MpaTh peareHThl, yCIOBUS U ONPEACATh MPOAYKTHI PEaKLUid, MO3BOJISIONIMX pPealn30BaTh Ja00paTOPHbIE U MPOMBIIUICHHBIE CIIOCOOBI
IIOJIyYEHUS BAKHEHUIINX HEOPIraHUYECKUX U OPIraHUYECKUX BEIIECTB;

OIIPEACIIATE XapaKTEp CPEAbI B pE3YIbTAaTC r'HAPOJIN3a HCOPraHUYCCKNUX 1 OPraHUYCCKUX BCUICCTB U ITPUBOAUTE IPUMEPHI THAPOJIKU3a BEIICCTB B
IMOBCEAHEBHOM XKU3HU YCJI0OBCKa, OMOJIOTHYECKUX OOMEHHBIX nponeccax U MPOMBIIIJICHHOCTH,

IIPUBOAUTH IIPUMEPBI OKHUCIIUTCIbHO-BOCCTAHOBUTCIbHBIX pCaKHI/Iﬁ B ITpHUpPOAC, IPOU3BOACTBCHHELIX MMPOLECCAX U KU3HCACATCIIBHOCTH OPIraHN3MOB;
000CHOBEBIBATH IMPAKTUYCCKOC UCIIOJIB30BAHUC HCOPTaHNYCCKUX U OPIraHUYCCKUX BECIICCTB U UX peaKHI/Iﬁ B IIPOMBIIIJIICHHOCTHU U 6BITy;

BBIIIOJIHATH XUMUYCCKUM SKCHCPUMCHT I10 PACIIO3HABAHWIO U MMOJTYYCHUIO HCOPraHMYCCKUX U OPTaHNUYCCKUX BCHICCTB, OTHOCAIIUXCA K PA3JIMIHBIM
KJ1accaM COCHHHGHHﬁ, B COOTBCTCTBUHU C IIpaBUJIaMU U IIPUCMaMH Oe30macHoOM pa6OTBI C XUMHUYCCKHUMHU BCIICCTBAMHU U Ha60paTOpHLIM
O60py,Z[OBaHI/IeM;

MIPOBOJIUTH PAcUeThl HA OCHOBE XMMHUYECKUX (POPMYIT U ypaBHEHHUI PEeaKLUii: HAXOXKJICHUE MOJICKYIISIPHON ()OPMYIIBI OPTraHUYECKOTO BEIIECTBA I10
€ro MJIOTHOCTH U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIIMX B €r0 COCTAB, WM IO IPOAYKTaM CrOpaHus; pacueThl MacCOBOM J0JIH (MaccChl)
XMUMHUYECKOI'0 COEIMHEHHsSI B CMECH; PacdeThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) IPOAYKTOB PEAKIIMH, €CIIU OJHO U3 BELIECTB AaHO B U30BITKE
(uMeeT MpUMecH); pacyeTbl MACCOBOM MJIM 0OBEMHOM /10JIM BBIXOJa MIPOAYKTA PEAKLMH OT TEOPETUUYECKH BO3MOXHOI'0; pacueThl TeII0oBoro 3ddexra
peaKIMu; pacyeTbl 0ObEMHBIX OTHOILIEHHUI I'a30B MPU XUMHUUECKUX PEaKIHsIX; pacueThl Macchl (00beMa, KOJTMUECTBa BELIECTBA) MPOYKTa PEaKInHy,
€CJIM OJJHO M3 BELIECTB JaHO B BUJE PACTBOPA C ONPEACIICHHON MacCOBOM J10JI€M paCTBOPEHHOTO BELIECTBA;

HCIOJIb30BATh METOJAbI HAYYHOI'O MTO3HAHUA: aHAJIN3, CHHTE3, MOACIIMPOBAHUC XUMHWYCCKUX ITPOIECCOB U SIBIICHUI — IIpHu pCIICHUN yqe6Ho-
HCCIICAO0BATCIILCKUX 3a/laY 110 U3YYCHUIO CBOﬁCTB, CII0CO00B MOJIYYCHU U paCllO3HaBaHUA OPTaHUYCCKUX BCUICCTB,

BJIaJIETh NpaBUJIaMH 0€3011acHOr0 OOPAIEHNUs C €KUMH, TOPIOUUMH U TOKCUYHBIMH BEIIECTBAMH, CPEICTBAMHU ObITOBON XMMUHU;
OCYILIECTBIIATH MMOUCK XUMHUECKOW MH(OPMALIUU 110 Ha3BaHUSM, HJIEHTU(UKATOpaM, CTPYKTYPHBIM (popMyJiaM BEIECTB;

KPUTHYECKH OLIEHUBATh U HHTEPIPETUPOBATH XUMUYECKYIO HH(OPMAIIHIO, COIEPIKALIYIOCS B COOOIIEHUSIX CPEICTB MAacCOBOM MH(pOpMaIuy,
pecypcax HTepHeTa, HAy4HO-TIOMYJISIPHBIX CTAThSIX C TOYKU 3PEHUSI €CTECTBEHHO-HAYUYHOW KOPPEKTHOCTH B IIEJISIX BBISBICHHUS OLIMOOYHBIX
CYXJIeHUH U (OpMHUPOBaHUSI COOCTBEHHON NMO3UIINY;

YCTaHABIIMBATh B3aMMOCBA3H MEXKY (aKTaMu U TEOpPHEH, MPUUMHON U CIECTBUEM MPU aHAJIM3€ MPOOIEMHBIX CUTYalluii 1 000CHOBAaHUU
IIPUHUMAEMBIX PEIICHUH HA OCHOBE XUMHUUYECKHUX 3HAHWIA;
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MPEJCTABIATH ITyTH PELICHHUS TII00abHBIX MTPOOJIEM, CTOSALINX epe/l YeT0BEYECTBOM, U MEPCIIEKTUBHBIX HAIIPABICHUH Pa3BUTHS XUMUYECKUX
TEXHOJIOTUH, B TOM YHCJIE€ TEXHOJOTHI COBPEMEHHBIX MaTEpPHAJIOB C pa3IMyHON (yHKIMOHAIHHOCTHIO, BO30OHOBIISIEMBIX HCTOYHHKOB CBHIPbS,
nepepadOTKU U YTHIU3AIMH TPOMBIIIICHHBIX U OBITOBBIX OTXOJIOB.

BLI]IyCKHI/IK Ha yl"JIyﬁJIeHHOM YPOBHE IOJYYHUT BO3ZMOKHOCTb HAYYHTbLCSH:

(bOpMyanOBaTI) LEJIb UCCIIEA0BAHMS, BEIABUI'aTh U IIPOBEPATH SKCIICPUMEHTAIIBHO I'MIIOTE3bI O XUMHUYCCKUX CBOMCTBaxX BC€IICCTB HaA OCHOBEC UX
CoCTaBa U CTPOCHHU, UX CIIOCOOHOCTH BCTYIIaTh B XUMHUYCCKHUE PCAKIIHNH, O XapaKTEPEC U MMPOAYKTaX pa3jIndHbIX XUMHUYCCKUX peaKHHﬁ;

CaMOCTOSITEIILHO TUIAHUPOBATh U TIPOBOJAMTH XUMUYECKHE SKCIIEPUMEHTHI C COOJTIOICHUEM MTPaBIJI 0€30IIaCHOM pabOTHI C BEIIECTBAMU U
1abopaTopHBIM 000PYyI0BAHUEM;

HHTCPHIPECTUPOBATH JAHHBIC O COCTABC U CTPOCHUHU BCIICCTB, ITOJTYYCHHBIC C IOMOIIIbKO COBPECMCHHBIX (1)I/ISI/IKO'XI/IMI/I‘ICCKI/IX MCTOLOB,
HpCZICTaBJIeHI/Iﬁ O CTPpOCHHH aToOMa IJIA 00BACHECHUS PE3YIbTATOB CIICKTPAJIBHOI'O aHaJIn3a BEIICCTB,

XapaKTEePU30BaTh POJIb A30TOCOIEPKAIINX FETEPOIUKINUECKUX COSAMHEHUIN 1 HYKJICMHOBBIX KUCTIOT KaK BAKHEUIIUX OMOJIOTUYECKHU aKTUBHBIX
BCIIECTB;

IMPOTrHO3UPOBATH BO3BMOKHOCTE IMPOTECKAHNA OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ, JICKAIMX B OCHOBE MPUPOJHBIX U IMPOU3BOACTBCHHBIX
HPOLIECCOB.
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3. TemaTuveckoe IIIAHMPOBAHHUE C YKA3AHUEM KOJHYECTBA aKAJeMUYECKHUX YaCOB, OTBOAUMbIX HA OCBOCHHUE KAXKA0i TeMbl y4eOHOI 0
npeaMeTa, H BO3MOKHOCTb UCIOJb30BAHMS 110 3TOH TeMe 3JIEKTPOHHBIX (HHU(POBHIX) 00pa30BaTEIbHBIX PECYpPCOB

Ne HanmeHnoBaHue pa3jiesioB KosuuecTBo yacoB DJIeKTPOHHbIE
Beero KonTtpoJsbHbie IpakTuyeckue (undpossbie)
padoThI padoThI o0pa3oBaTebHBIE Pecypchl
Pa3znen 1. Beenenue
1.1. | IIpenmer opranuyeckoil XuMuu. Mecro u poib 1
OpPraHMYeCKOW XMMHUH B CHCTEME HAyK O MPHUPOJIEC
1.2. | Teopust cTpoeHHs OpPraHUYECKUX coenuHeHn A.M. 2 https://www.yaklass.ru/
bytineposa
1.3. | CrpoeHue aToMa yriiepojia 1
1.4. | BaneHTHBIC COCTOSIHHSI aTOMa yriiepoja 2
HWtoro mo pazaeny 6
Paznen 2. Cmpoenue u knaccupuxkayus op2anuieckux coeOuHeHul
2.1. | Kimaccudukaiyst OpraHn4ecKux CoeInHCHHIM 3 https://www.yaklass.ru/
2.2. | OCHOBBI HOMEHKJIATYPBI OPIraHUYECKUX COCITUHCHUI 2 https://www.yaklass.ru/
2.3. | M3oMepusi B OpraHMuecKOrd XUMHUHU U €€ BUIBI 4
2.4. | O6oOuieHne U CUCTeMaTHU3alHs 3HAHUI O CTPOCHUU U 2
KJIACCU(HKAIMK OPTaHMYECKUX COCMHCHHUI
2.5. | KonrpoabHas pa6ora Ne 1 «CtpoeHue u 1 1
KJaccu(pUKaNHsl OPraHNYeCKNX coOeTHHEHHID)
Hroro no pasneny: 12 1
Paznen 3. Xumuueckue peakyuu 6 op2anuuecKkoil Xumuu
3.1. | Tumbl XUMHUYECKUX PEAKLIUIl B OPraHMYECKOM 2 https://www.yaklass.ru/
XUMUH.Peakium nprucoeIMHEeHNS U 3aMeICHHS.
Peakimu OTIIENIICHNS W H30MEpU3AINN
3.2. | CnocoObl 00pa30BaHus M Pa3phiBa KOBAIEHTHOMN 2 https://www.yaklass.ru/
CBs13U.PeaKIIMOHHbIE YaCTUIIBI B OPTaHUYECKON XHUMHUU.
B3aumHoe BHsIHUE aTOMOB B MOJICKYJIax
OpPraHMYeCKUX COCJANHECHUH.
3.3. | Pemenue 3a7a4 Ha HAXOXKJCHUE MOJICKYIISIPHOM 4 https://www.yaklass.ru/
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(hopMyIIbI BelecTBa

3.4 CamocrosTenpHas paboTa 1o penieHuo 3a1a4 Ha 1
HAXO0XJICHUE MOJICKYJISIPHON OpMYJIBl BEIeCTBa
Wroro no pasneny: 9
Pasznen 4. Yenesooopoow
4.1. | [IpupoaHbie HCTOYHUKH YTIIeBOI0pOJ0B. HedTh, 3 https://www.yaklass.ru/
MIPUPOHBIN Ta3, KAMEHHBINA YTOJIb.
4.2. | AnkaHbl 9
4.3. | IIpakTuueckasi padora Ne 1 «KauecTBeHHbIH 1
AHAJIN3 OPraHUYeCKUX COeTMHEHMID)
4.4. | llukinoankaHsl. 2 https://www.yaklass.ru/
45 | AnkeHbl 8
4.6. | «IIpakTHueckasi pa6ora Ne 2 «YT11eBOI0PO/IbI- 1
AJIKeHbD»
4.7. | Ypok ynpaxxHeHue no teme AnkeHsl. PelieHue TecTos. 1
4.8. | AnkaaucHbl 3 https://www.yaklass.ru/
4.9. | AIKuHBI 8
4,10 | O600IEeHNe ¥ CUCTEMAaTHU3alMs 3HAHU 10 TEMaM 4 https://www.yaklass.ru/
«AJKaHBIY, «AJIKSHBI», « AJIKHHBI
4.11. | ApomaTtuyeckue yriieBo10po/ibl 6
4.12. | O6o0mmeHne 3HaAHMH 110 TeMe «Y TIIEBOIOPOJIBI. 2
IToarotoBka K KOHTPOJIBHOU paboTe.
4.13. | KontpoabHasi pagora Ne 2 mo Teme 1
«YTJ1eBOOPOIBI»
Hroro no pasneny: 49
Pasznen 5. Cnupmut u ghenonoi
5.1. | Couprsl. CoctaB, kiaccuukanus u U3oMepus 2
cnupTtoB. DHU3nyecKkne CBOMCTBA CIUPTOB
5.2 [IpenenpHBIC OTHOATOMHBIC CTUPTHI 3 https://www.yaklass.ru/
5.3. | MHOroaTroMHbIE CTUPTHI 3
5.4. | O60011eHE 3HAHUI 10 TEME «MHOIOATOMHBIE U 2

OAHOATOMHBIC CIIMPTED). HOJIFOTOBKa K HpaKTquCKOﬁ
pabote
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5.5. | lIpakTnyeckas padora Ne3 «CnmpThi» 1
5.6. | @eHow 5
VYpokK ynpakHeHHE 110 TEME CIUPTHI U (EHOJIBI 1 https://www.yaklass.ru/
Pemenne tecTos.
Wroro no pazneny 17
Pa3neu 6. Anvdecudwt u Kkemomnwl 8
6.1. | Anbaerubl ¥ KETOHBI
6.2. | CucremaTu3anus u 0000IIEHHE 3HAHUI O CIIUPTax, 2 https://www.yaklass.ru/
(deHonax u KapOOHUIBHBIX COCTMHECHUSIX
6.3. | [IpakTnyeckasi padora Ne 4 «AJbAeruabl H 1
KETOHBD)
6.4. | [loaroroBka Kk KOHTPOIBHOM padoTe Mo TeMe«CIupTHI 1
U (peHoIbI, KAPOOHUJICOIePKAIIME COETUHEHUSD
6.5. | Konrpoannasi pa6ora Ne3 mo teme «CniupTsl 1 1
(heHoJIb1, KapOOHUJICOIEPIKALIHE COETHHEHM S
Wroro no pazpeny 13
Pasnen 7. Kapoonoswvie kucinomot, cnoxcuvie 3gpupol, ncupol
7.1 | KapOoHOBBIE KHUCIOTHI 10 https://www.yaklass.ru/
7.2. | CnoxHble 3QUpHL: OTyYeHHUE, CTPOEHHE, 2
HOMEHKJIATypa, GU3HYECKUE M XUMUIECKIE CBOHCTBA
7.3. | lIpakTuueckasi padora NeS5 «KapooHoBBIe KHCJIOTHI 1
U UX MPOU3BOTHBIE»
7.4. | Kupsl. CoctaB u cTpoeHue mosekyi. duznueckue u 2
XUMHUYECKHE CBOMCTBA kupoB. Mbuta u CMC
7.5. | O000IIEeHNne U cUCTEMATH3ALMs 3HAHUH 10 TEMeE 1 https://www.yaklass.ru/
«Kap6onoBbie kucnotsl. CiaoxkHble 23¢upbl. JKupbn».
7.6 | Konrpoabuas pa6ora Ne 4 nmo teme «Kap6onoBbie 1
KHCJIOTHI M X MIPOU3BOHBIE»
Wroro no pazpeny 17
Pa3nea 8. Yenesoowt
8.1. | YrueBoapl, BX COCTaB M KJIACCH(PUKAIUS 2
8.2. | Monocaxapusl 3
8.3. | Jucaxapuas 2
8.4. | llonucaxapusl 2
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8.5. | CucremaTu3arus 1 0000IIECHHE 3HAHU 10 TEME 1 https://www.yaklass.ru/
«YTIIEBOIB»
8.6. | IIpakTnyeckasi padora Ne6 «YriieBoabD» 1
Wroro no pasueny 11
Paznen 9. Azomcooepocawjue coedunenusn
9.1. | AMuHBI 4
9.2. | Ypok ynpaxHeHUE M0 TeME aMHHBI PelieHne TecToB. 2 https://www.yaklass.ru/
9.3. | AMHUHOKHUCIIOTHI: 3
9.4. | IlenTumpl. 3
9.5. | Ypok ynpaxuenue Penienue rectoB 1 https://www.yaklass.ru/
9.6. | benku Kak GMOMIOTUMEPHI 2
9.7. | HykienHOBbIE KHUCIOTHI 5
9.8. | [Ipaktuueckas padora No7 «AMUHBI, aMUHOKHUCIIOTHI, 1
OenKm»
9.10. | OGoOIeHre U cUCTeMaTHU3aIMsI 3HAHHI 00 yrieBoiax 3
1 a30TCOJICPIKAIINX COCTMHCHHSIX
9.11. | IpakTyeckas padora Ne§ «UneHTHPUKAHA 1
OpPraHnvyecKuX coeTHHeHn»
9.12. | KonrpoabHasi padora NeS mo Teme «Yr1eBoaAbI U 1
a30Tco/Iep Kalue coeTHHEHHS
Hroro no paszneny 26
Paznen 10 Buonozuuecku akmugHsle geujecmea
10.1. | depmeHTHI 1
10.2. | Buramunsl 1
10.3. | I'opmonsI 1
10.4. | JlekapcTBa 2
10.5. | Boixoonas ouaznocmuka 2
Htoro no pazneny 7 https://www.yaklass.ru/
Pe3epBHOE Bpemsi 3
UTOI'O 170
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