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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeIHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepaabHOW 00pa30BaTeNbHONW MPOrpaMMBbI CPEIHEro
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yuérom KoHuemnum npenogaBanus yaeOHOTO MpeaMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, © OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @Penepanuu Ha nepuox a0 2025 roxa» (Pacnopsikenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboOTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
cTpaTerul 0OydeHHsI, BOCTIUTAHUS U PAa3BUTHS OOYYAIOUINXCS CPEICTBAMH Y4E€OHOTO TpeaMeTa
«Xumusa» g 10-11 ximaccoB Ha 06a30BOM YpPOBHE COCTAaBWJIM KOHIIENTYyalbHbIE MOJIOXKEHUS
OI'OC COO o B3aUMOOOYCIOBJICHHOCTH IieNiell, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO NOJTOTOBKU BBIITYCKHUKOB.

['maBHBIME TI€TISIMU WM3y4YeHHUsS] mpeamera «XuMmus» Ha 0a3zoBom ypoBHe (10 —11 xi.)
SIBIISTEOTCSI:

e (GopMHUPOBAaHHE CHCTEMBbl XUMHUUYECKMX 3HAHUM Kak Ba)KHEHIEH COCTaBIISIONICH
€CTeCTBEHHO-HAYYHOW KapTWHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIFOUEBBIC TTOHSTHS,
(byHIaMEHTAIbHBIE 3aKOHBI M TEOPHUH XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MOHMMAHHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHNI MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJIEHUE C UCTOPUEN MX Pa3BUTHUS U CTAHOBIICHUS;

e (opMupOBaHME U PAa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAxX IO3HAHMs BELIECTB U
XUMUYECKUX Peaklni, HeOOXOAUMBIX AJIsl IPUOOPETEHUsT YMEHUI OPUEHTHPOBATHCS B
MUPE BELIECTB U XUMUYECKUX SBJICHHUH, UMEIOIIHUX MECTO B IPUPOJE, B IPAKTUUECKON U
MOBCEIHEBHOMN JKU3HH;

® Da3BUTHE YMEHMH U CIOCOOOB JEATENBbHOCTH, CBA3aHHBIX C HAOIIOJEHUEM U
OOBSICHEHHEM XMMMUYECKOTO SKCIEpUMEHTa, COOJMIOAECHUEM IpaBWil 0e3011acHOro
oOpaleHus ¢ BeleCTBAMHU.

[Ipu u3ydyeHun npenmera «XuMus» JTOMUHUPYOIEE 3HAUYCHUE MPUOOPETAIOT TaKue LeNn
U 3371244, KaK:

ajanTauus oOyyaromuxcs K  YCIOBMSM — JUHAMUYHO  pa3BUBAIOLIETOCs  MHUPA,
(dbopMUpOBaHME MHTEIJIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K €aMOOOpa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIBHOMY HPUHATHIO TIPAMOTHBIX PpEHIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsAX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

¢dopmupoBaHue y OOYy4arOIUXCS KIIOYEBBIX HABBIKOB (KJIHOUEBBIX KOMIIETEHIIH),
UMEIOIIMX YHUBEPCAIbHOE 3HAYCHUE JJIsl Pa3IMYHbIX BUJIOB JESATEIBHOCTH: PELICHUs HpoOiemM,
MOKMCKA, aHalu3a M 00paboTKUM HMHPOPMALMHU, HEOOXOJUMBIX IS MPUOOPETEHUs OIbITa
JEeATeNbHOCTH, KOTOpasi 3aHUMAaeT Ba)XKHOE MECTO B MO3HAHUM XHMUH, a TaKXkKe I OLEHKH C
MO3UIMH HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M YesloBeKa U MPUPOIHYIO Cpeny;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, HHTEUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHU B
COOTBETCTBUH C KU3HEHHBIMU NMOTPEOHOCTSAMU, UCITIONB30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIE



TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a y4eOHOM M HAyYHO-MOMYISIPHON MHPOPMALUN XUMHYECKOTO
COJICpKAHUS;

(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HAOIIOIaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHHU U ITPOBCACHUHU XUMHUYCCKOTO 3KCIICPUMCHTA,

BOCIIUTaHHE Yy oOOydarolmuxcs yOeKIEHHOCTM B T'yMaHUCTHYECKON HaIpaBIE€HHOCTU
XAMUHM, ©€ BAXHOH pOJMM B  PEIIEHWH TIIOOANBHBIX MPOOJIEM  pamHOHAIBLHOTO
IMpHUPOAOIIOJIB30BaAHMs, IIOIMOJHCHUA OSHEPIreTUYCCKUX PECYPCOB M COXpPAHCHUA IIPUPOJHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOJUMOCTH OEpeKHOTO OTHOIICHHS K TPUPOJAE H CBOEMY
3J0POBBIO, @ TAKIKC HpI/I06p€TCHI/I$I OIIbITa MCIIOJIBb30BAHUS IMOJTYUCHHBIX 3HAHUU I IPUHATHA
I'paMOTHBIX pCIHCHI/Iﬁ B CUTyalluAX, CBA3aHHBIX C XUMHWYCCKUMMU ABJICHUAMMU.

B yueGHOM mane cpemHero oOmiero oOpa3oBaHusi MpeaMeT «XUMHs 0a30BOTO YPOBHS
BXOIUT B COCTaB HpeI[MeTHOfI o0Oiactu «ECTGCTBGHHO-Hay‘IHI;Ie MpEeaAMETBID.

OOmiee unciio 4acoB, OTBEACHHBIX ISl M3YUEHUS] XMMHUHU, HAa 0a30BOM YpPOBHE CPETHETO
obuiero obpazoBanus, coctaBisier 68 vacoB: B 10 kimacce — 34 yaca (1 yac B Hexmemo), B 11
kiacce — 34 vaca (1 gac B HeJelo).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHnueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpoeHUs opranndeckux coennueHnii A. M. byrieposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYIBl OpPraHMYEeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKas CBSI3b B OPraHMUECKUX COEAMHEHUSIX — OJJUHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kinaccudukanuu  OpraHMdeckux  BemecTB.  HomeHnknaTypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIINX
MIPEACTABUTENEN KIACCOB OPraHUYECKUX BEILIECTB.

DKclepUMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHMYecKHX BEUIECTB M MaTepHajaMH Ha UX OCHOBE, MOJEIUPOBAHUE MOJEKYJ
OpraHMYECKHUX BEIECTB, HaOIIOIeHue ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB MPU HarpeBaHuu (IJIaBjieHre, O0YyTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH M 3TaH — MpoCTeHlne
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus U
TOpEeHUs ), HaX0XkA€HHE B IPUPO/IE, MOTYYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTHIEH U MPOMWIEH — MPOCTEUIIINE
MPEJICTAaBUTENIN AJKEHOB: (U3MYECKHEe W XUMHUYECKHE CBOMCTBa (peakiuu THAPUPOBaHUS,
raJIoreHUPOBAHUS, THIPATALlUN, OKHCIEHUS U MOJIMMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyragueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakius noauMmepusanun). [lonydueHre CHHTETHYECKOTO KayuyKa U Pe3HHBbI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINI IPeCTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUEe U XUMUYECKHE CBOMCTBA
(peakuuu ruIpUpPOBAHUS, TATOTCHUPOBAHUS, THAPATALIMH, TOPEHHUS), IOJIyY€HUE U IIPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMS), MOJIy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolcmea (Peakyuu 2ailo02eHUpoO8anus U HUMpOB8aHUs), noiyyeHue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTuMdeckas CBS3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUICKALMMH K pa3IMuHbIM Kjaccam.

[Ipupoanbie UCTOUHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U momnyTHble HE(TAHBIE Ta3bl.
Hedbts u e& mpoucxoxaenue. CrnocoObl mepepaboTku HEPTH: TEPEeroHKa, KPEKUHT
(TepMHUECKH, KaTaTUTHUECKHil), mupoau3. [TpoaykTsl nepepaboTku HeTH, UX MPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOyKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmiIacTMacc, KaydyKoB U pe3uHsbl, Kojulekuuu «Hep1b» u «Yroab», MoaenpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbluncnenuss mo ypaBHEHHIO XHMHYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WM TMPOJYKTa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 MCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHBIE OTHOATOMHBIC CHUPTHI. METAHON W 3TAaHOJ: CTPOCHHE, (PHU3WUYECKHEe U
XMMHYECKHAE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METAJJIaMH, TaJIOTEHOBOJOPOJIaMHU, TOPCHHE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHoIa U STaHOJIa
Ha OpraHU3M YeJIOBEKa.

MHOTOaTOMHBIC CIUAPTHL. DTUJICHIJIMKOIb W TIHWIEPHH: CTPOCHUE, (U3HUYECKHE W
XHUMHYECKHE CBOMCTBA (B3aMMOICHCTBHE CO MIEIOYHBIMUA METAJIAMU, KAYeCTBCHHAS PEAKIUs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHHe riaulepuHa U
ATHIICHTJTUKOJISL.

@deHoM: CTpOSHHE MOJIEKYIbl, (PU3NICCKHE W XHMHUYECKHUE CBOMCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anpnerunpl M kemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XMMHYECKAE CBOWCTBA (PEAKIMHM OKWCICHUS W BOCCTAHOBJICHHS, KAaYeCTBCHHBIC DPEAKIIHH),
MOJTyYeHUE U TIPUMEHEHUE.

OIHOOCHOBHEIE Tpe/IebHbIC KapOOHOBBIC KHUCIOTHI. MypaBbHHAS U YKCYCHAsT KHUCIOTHI:
CTpOCHHUE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KHCIIOT, PeaKIus
Tepu(UKaMK), TOJydeHHe W TpuMeHeHne. CTeaprHOBas M OJICMHOBAas KHUCIIOTHI Kak
MPEJICTAaBUTEIIM BBICIIUX KapOOHOBBIX KHCIOT. MbllIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBo10B (MOHO-, TU- U TIOJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammMojeicTBue ¢ ruapokcuaom Mmeau(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBIeHHE, OpOXKEHHE TJIIOKO3bI), HAXOXKJICHHE B TPUPOJIE,
puUMeHeHue, buonoruueckas poiib. otocunte3. pykTo3a Kak U30Mep TIIIOKO3BL.

Kpaxman u nemionosa kak npupoanbie noaumepbl. CTpoeHue KpaxMasia U LEeJUTI0I03bI.
Ouznyeckue U XUMHUYECKHUE CBOMCTBA Kpaxmaia (TUIpoJIu3, KaYeCTBEHHAs PEaklus C HOJIOM).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToOMHBIX
cnupToB (B3ammojelicTBue riunepuHa ¢ ruapokcuaom memu(ll)), ampaermmoB (okucieHue
aMMHaYHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTeue
KpaxMaja C HOJOM), MPOBEIEHUE MPAKTHUECKONW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacué€rneie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKlMy IO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A30TCoAepIKale OPraHunYeCKIE COSAMHEHMUS.

AMUHOKUCIOTBI Kak aM(pOTepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA aMHUHOKHUCIOT (Ha mMpuUMepe TIWIKHA). buomornueckoe 3HaueHUE
aMUHOKUCIOT. [TenTumpl.



benku kak mpUpoJHBIE BBICOKOMOJEKYISIpHBbIE coeauHeHus. [lepBuynas, BTOpUYHas U
TPETUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB: THUIAPOJU3, JCHATypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

OKCIepUMEHTAJIBHBIE METOJIbl M3YYEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJEHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

BricokomoiiekyJisipHbIe COeIMHEHH S

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U MMOJUKOHICHCALIUSL.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHUsl BEIIECTB U MX MpEBpAllleHUIl: 03HAKOMJICHHE C
oOpa3lamMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4Yepe3 HUCIOJIb30BAHWE KaK OOIIMX E€CTECTBEHHO-HAy4YHbIX MOHSTHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: SBJICHHE, HAay4HBIM (axkT, TUIOTEe3a, 3aKOH,
TEOpUs, aHadu3, CHHTE3, KiIaccupukauus, TIEepUOJAUYHOCTb, HaONIIO/IeHUue, HW3MEpEHue,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, T€JIO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PM3NUYECKHE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BENIIECTB B OpraHmsMme, (poTOoCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BENIeCTBA (OCIIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: muIIEBbIE MPOIYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOILIUE CPEICTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MAaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBBI XHMHH

XumMuueckuil snemMeHT. AToM. Sapo aroma, H30TONBL.  DJIEKTpPOHHas 000JI0YKA.
DHepreTUYeCcKUe YPOBHH, NMOJYPOBHU. ATOMHbIC opOuTany, S-, p-, d- aneMeHThl. OCOOCHHOCTH
pacripeielieHUs] JIEKTPOHOB [0 OpOUTAIAM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX HEPUOJIOB.
DneKTpoHHask KOH(UTYpaIus aTOMOB.

Ilepnognueckunn 3axkoH u Ilepuoguueckas cucreMa XuUMUYECKUX dieMeHToB JI. M.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M [lepuonnyeckod CHUCTEMBI XUMHYECKHX
aneMeHToB JI. YI. MenzneneeBa ¢ COBPEMEHHON TEOPHUEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHsI CBOMCTB XUMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM HPOCTBIX U CIOKHBIX BEIIECTB
II0 Tpynnam M rnepuosiaM. 3HaueHHe NEPUOJUUECKOT0 3aKOHA B Pa3BUTHH HAyKH.

CrpoeHnue BemecTBa. XUMHUYECKas CBsA3b. Buabl XMMHYECKON CBsI3UM (KOBaJEHTHas
HEMoJsipHas W TOJIApHasi, MOHHAs, MeTajIndeckas). MexaHu3mbl 0O0pa3oBaHMs KOBAJCHTHOM



XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIEenTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpULATENbHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATUOHBI ¥ AHUOHBI.

BemecTBa MOJIEKYASIPHOIO U HEMOJIEKYISPHOIO CTPOEHHS. 3aKOH IIOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsiTie o aucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOUAHbBIE pacTBOpBL. MaccoBas 10715
BEILECTBA B PaCTBOPE.

Knaccupukamuss HeopraHumueckMx coequHeHuWd. HoMeHkiarypa HEOpraHHYECKUX
BemiecTB. ['eHeTHueckass CBSI3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANIUX K PA3TUIHBIM
KJIacCaM.

Xumunyeckass peakius. Knaccudpukanus XUMHUYECKHX pPEaKIMM B HEOPraHUYecKoW u
OpraHMYecKON XUMUU. 3aKOH COXPaHEHMsI MAaCChl BEILIECTB, 3aKOH COXPAaHEHUs U MPEBpallleHus
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTth peakiuu, €€ 3aBHCHUMOCTb OT Pa3IUyHbIX (akTopoB. OOpaTUMble peakluu.
Xumunyeckoe paBHoBecue. MDakTOpbl, BIUAIOIIME HAa COCTOSIHME XMMHYECKOTO DPAaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTtnueckas auccouuanus. CunbHble W ciabble 37eKTpoiauTsl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIas, HEUTpaslbHas, IIe0YHasl.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKCIEPUMEHTAIBHBIE METOJIbI M3yUEHHUs BEHIECTB M WX MPEBPAILICHUN: JEMOHCTpPAIIHS
tabmui «llepuomnueckas cuctema xumuyeckux snaemMeHToB J[. M. MenneneeBa», u3ydeHue
MoJeNell KpPUCTAINIMUECKUX pEIETOK, HAOMI0OJeHHe M ONHUCaHWue JIEMOHCTPALMOHHBIX U
1ab0paTOPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalld3aTropa,
OIIPENIETICHUE CPEllbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKIUN
WOHHOTO OOMEHa), MpOBEACHUE TMPaKTUUECKOW paboThl «BnusHue pa3nuyHbIX (AaKTOPOB HA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XMMHUUYECKUX PEAKLUIA, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCIOJIB30BAHUEM MOHATUS «MACCOBast JOJISI BELIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilomoxxenue HemeramnoB B Ilepuonnueckoir cucTeMe XMUMHUYECKUX
anementoB JI. M. MengeneeBa U 0OCOOEHHOCTH CTpoeHHs aToMoB. Du3nueckue CBONCTBA
HEMETAJJIOB. AJIOTPOIUS HEMETAJUIOB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XUMHUYECKHE CBOWCTBAa BAKHEWIIMX HEMETAJUIOB (TaJIOTeHOB, cephl, a3ot1a, Qocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOJICOACPKALINX KHCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XKHENILINX HEMETAIOB U UX COCTUHEHUH.

Meramnsl. onoxenue metaisioB B Ilepuoanyueckoit cucteMe XUMHUYECKUX J1eMEHTOB /1.
N. MengaeneeBa. OCOOEHHOCTH CTPOEHHUS HIIEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. OOmue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHUYECKUN Pl HATPSHKEHUN
METaJJIOB.

XUMUYECKHE CBOMCTBA BaXHEHIIMX METANIOB (HATpUM, Kaiuuil, KalblHMi, MarHui,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

Oo61ue criocoObl MoTy4YeHHus MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHUKE.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U MX MPEBPALICHUN: H3yYEHUE
KoJuleKinu «MeTaluibl U CIJIaBbl», 0Opa3lloB HEMETAIIOB, PEIICHHE SKCIePUMEHTAIBHBIX



3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JAOOPAaTOPHBIX  OTBITOB
(B3auMoOIeiCTBUE THUAPOKCHAA ATIOMUHHS C PAacTBOPAMH KHUCJIOT W IIEJIOYed, KauyeCTBEHHbIC
peakly Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3amaum.

Pacuérel maccel BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 yYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIMU, €CITH OJTHO U3 BEIECTB UMEET IIPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 00ecriedeHNH HKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBON 0€30MaCHOCTH,
pa3BuTuu MeauuuHbl. [IOHSATME O HAy4YHBIX METOJAX IO3HAHUS BEIIECTB M XHUMHUYECKUX
peaKkuum.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIMIAX [POMBIIUIEHHOTO TOJY4YCHUS
Ba)KHEWIIIMX BEIIECTB.

UenoBek B MHUpE BEIIECTB M MATEPHAIOB: BAKHEUIIME CTPOUTEIBHBIE MAaTEpHAJbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPraHUIECKHUE U MUHEPATbHBIC YI0OPECHHS.

XuMUS U 3[I0pPOBbE YEJOBEKA: MpPAaBWJIA HMCIOJb30BAHUS JIEKAPCTBEHHBIX MPENapaToB,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3EH NMpU U3ydeHHH 00IIel M HEOpPraHM4eCKOH XUMHUU B
11 kmacce oCyIecTBIsACTCS Yepe3 UCIOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ HNOHATHH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaJlu3,  CHUHTE3,  KilaccupUKanus,  IMEePUOAUYHOCTb,  HAOIIOJEHHE,  DKCIICPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOI,
PaZMo0aKTUBHOCTh, MOJIEKYJla, SHEPreTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BEIeCTBa, GU3NYECKHE BEJIMYUHBI U €IMHUIIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOCHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHEpabl, FOpHbIE OPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaT€pUaiOB, 3JIEKTPOHHASI IMPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIETI'O OBPA3OBAHU A

JInyHOCTHBIE pPe3yabTaThl

®I'OC COO ycranaBnmuBaeT TpPeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJaIOITUMHUCS
IIporpaMM cpejHero o0miero oopazoBaHusi (JINYHOCTHBIM, METAPEIMETHbIM U NPEAMETHBIM).
HayuyHo-meroanueckoil OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro o0uiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHMS IpeameTa «XHUMHsD»» Ha YPOBHE CpeIHEro oouero ooOpazoBaHuUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONU TPaXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAaMOOTIPEIEICHHIO;

HaJM4ue MOTUBALIUU K 00YYEHUIO;

L[€JICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHH JIMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITETBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XHMHUYECKOTO
00pazoBaHUs;

HaJM4ue TMPaBOCO3HAHMSI HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE MJIaHBI.

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHUS INpeaMeTa «XHMHsS» JOCTUraloTCsd B €IUHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJ€aJaMH POCCUICKOTro
IPaXXJIaHCKOTO OOIIecTBa, NPUHATHIMH B OOINECTBE HOPMaMU U IpPaBUIaMHU IIOBEJCHH,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CaMOIIO3HAHUS, CaMOPa3BUTHsI U HPABCTBEHHOT'O CTaHOBJIEHUS
JMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOydaroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE LICHHOCTEH, B TOM YHCJI€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMs 00YYaIOUIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKE€HUS K
3aKOHY U NPaBOINOPAIKY;

IIPEJCTAaBICHUS O COLMAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOM AEATENbHOCTH MPHU CO3/1aHUM yUeOHBIX IPOEKTOB,
peleHnH y4eOHbIX U [M03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYTruX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIMTAHUS

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAy4HOMY HAacCJEQUI0 OTEUECTBEHHOU
XUMUH;

YBaKEHHsI K IpoOIleccy TBOpYECTBA B 0OOJACTH TEOPUM M IMPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHsS HAayKH €CTh pe3yibTaT JUIMTENbHBIX HaOII0EHU,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
MH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHON XHMHH,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYal[MH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATBHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEJICHHE W TIOCTYIIKM CBOWX TOBApUIIEH C TO3WIUI
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs ILIEHHOCTEM 3J0poBOT0 M Oe30omacHoro obpas3a JKHU3HM, HEO0OXOJUMOCTU
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PH3UYECKOMY M TICUXUIECKOMY 3/I0POBEIO;

coOo/IeHns MpaBmiI O€30MacHOTO OOpalIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MOHVMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO ¥ KOJUICKTUBHOTO OE€30TIaCHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIFOJICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX TPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEIIHBHOCTH

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUUYECKUX 3aJad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO0 MpodeccHil pa3lInyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBa)KEHHUS K TPY.y, JIOASIM TPYyJa U pe3ylbTaTtaM TPYIOBOH eATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyayuieil mpodeccu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
HUHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTPEOHOCTEH 00111eCTBA;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHUS JEHCTBUM, MPHUHOCSIINX BpEI OKpYXalolled MpUpOAHON cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIpPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4Yus PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
JEeSITeNFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMO(pOoOHuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHUMAaHMS CHeNUPUKA XUMUU KaK HayKd, OCO3HaHUs e€ poiu B (OPMUPOBAHUU
paIMOHATIFHOTO HAYYHOT'O MBINIJICHUS, CO3/IaHUHU IIEIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM
MHpE KaK O €JIMHCTBE MPHUPOJbI M YEJOBEKa, B MO3HAHMU IMPHUPOJHBIX 3aKOHOMEPHOCTEU U
pelIeHn: IpoOJIeM COXpaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAUMMOCTH XMMHH I COBPEMEHHOW IMBUJIM3AIMH: B €&
F'YMaHUCTUYECKOW HAINPaBICHHOCTH U BAKHOM POJM B CO3JaHUU HOBOW 0a3zbl MaTepuaIbHOU
KYJIbTYpbI, PEIICHUU TJI00ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, THUIICBOM U HKOJIOTHYECKOW O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI,
00eCreYeHNH YCIIOBHIA YCIIEITHOTO TPY/Aa U SKOJOTHIESCKH KOM(MOPTHOM KU3HU KAXKJOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAyYHOW TPAMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJOB IIO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CMIOCOOHOCTH UCIOJIH30BATh MOJy4aeMbl€ 3HAHUS IS
aHann3a U OOBSICHEHUs SIBICHUU OKPYKAIOMIEr0o MHUpa M MPOUCXOISIMMX B HEM H3MEHEHUH,
yMEHUS JiefaTh 000CHOBAHHBIE 3aKIFOYEHHS HA OCHOBE HAYYHBIX (DaKTOB U UMEIOIIUXCS JaHHBIX
C TEJBIO TIOJTYYE€HHSI IOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIFHO MCIIOIB30BaTh XUMHYECKUE 3HAHUS ISl PEIICHHS TTPOOIemM
B peajbHBIX KU3HCHHBIX CUTYaIIHSIX;

WHTEpeca K MO3HAHWIO U MCCIIEIOBATEIHLCKON eI TEIHPHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHHWIO M caMOOOpa30BaHMIO, K
AKTUBHOMY TIOJIyY€HHWIO HOBBIX 3HAaHMW 1O XUMHUHM B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM TpyAa B pasIuyHBIX cdepax npodecCHoHATBHON
NESATENbHOCTH.

MeTanpeamMeTHble pe3yabTaThl

MertanpeaMmeTHble pe3ylbTaThl OCBOCHMSI y4yeOHOro mnpenMera «XUMHUS» Ha YpOBHE
cpemHero o0miero 0opa3oBaHus BKIIIOYAOT:

3HauYuMble s (HOPMHPOBAHHS MUPOBO33PEHUSI OOYUAIOIIUXCS MEXKIUCHUIUTMHAPHBIE
(MexmpeMeTHbIE) 0OLIEHAYYHbIE TOHATHS, OTPAXKAIOIINE EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(puKy METO/I0B MO3HAHUS, HCIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIeCTBO,
SHeprus, sBJCHHUE, MPOLECC, CUCTeMa, Hay4HbIN (akT, MPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIelI0BaHne, HAOII0IeHEe, U3MEPEHUE, IKCIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHbIC yueOHbIe JIEHUCTBUS (mo3HaBaTesIbHbIE, KOMMYHHUKAaTHBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIHUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4YaroluXcs;

CHOCOOHOCTh  OOy4arolMXcs  KCIOJb30BaTh  OCBOCHHBIE  MEXAMCIUIUITMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4ueOHbIE ICWCTBHUS B IO3HABATEIHHOU U
COLIMAIbHOW MTPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXXKAlOT OBJAJCHHE YHUBEPCAIBHBIMU YUEeOHBIMU
M03HABATENbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU ACHUCTBUSMH.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMH 1€HiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeNeNsaTh LeNU JeATEeIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUH HUX JIOCTHUKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MOCTABICHHBIMU LIEJISIMHU;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE OHITHS TSl OOBbSICHEHUS OT/ICbHBIX (DAKTOB U SBIICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIACCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIN;

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKUE PACCYXICHUS (MHIYKTHBHBIC, JICIyKTHBHBIC, [0 aHAJIOTHN),
BBISIBIISITh 3aKOHOMEPHOCTH WM IPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBJICHHUSX, (POPMYITHPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJIeNu, MpeoOpa3oBbIBATH MOJIEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAaK (CHMBOJI) DJIEMEHTA,
XUMHYeCKass (opMysia, YpPaBHCHHE XHMHUYECKOW pEakIuu — TMPH PEIICHHd YIeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATh Ha3BaHHBIC MOJCIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCIEA0BaTENbCKUE 1€ CTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHUS BEIIESCTB U XUMHUICCKUX PEAKIIHIA,

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIBHO C(HOPMYTUPOBAHHBIE BOINPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3BI TIO TPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CYXJICHU;

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (OopMyaUpoBaTh OOOOLIEHUS U BBIBOJbI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITEIBHOMY IIOMCKY METOJOB peIlIeHuUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOO0B MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XMMHYECKOIO COJepXaHHs, CIpaBOYHbIE MocoOus, pecypcel MHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopmManny, He0OXOAUMOH /IJIsl BBITIOTHEHUSI YYEOHBIX 3a/1a4 ONPEeIEHHOTO TUTIA;

MPUOOpPETaTh OMBIT UCIOJIb30BAHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauyeCTBE CpeACTBa Mpu paboTe C XUMHUYECKOU
uHpopmanuen: TPUMEHATh MEXNpeAMETHbIe ((U3MYeCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

WCIOJIb30BaTh U MpeoOpa30BhIBaTh 3HAKOBO-CUMBOJIMUECKHE CPEJICTBA HATTISAHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI B XOJi¢ AHANOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;



BBICTYIIaTh C MpPE3CHTAIlMeH pPe3ylbTaToOB MO3HABATEIBHON AEATEIBHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbBHO MJIM COBMECTHO CO CBEPCTHHKAMHM TPH BBINOJHEHUHM XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKON pabOThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTrO MpoekTa ¥ (HOpMYIHPOBATH BBIBOJBI IO pE3ylbTaTaM MPOBEAEHHBIX
WCCIICIOBAHUI ITyTEM COTJIACOBAHMSI MMO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHHSMHU.

Ogiaienne YHUBEPCATbHBIMU PeryJsiTHBHBIMH J1eHCTBUAMU:

CaMOCTOSITEIIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO TO3HABATEIBHYIO JIESTEIHHOCTD,
ompenenss €€ Ienu W 3aJa4d, KOHTPOJIHMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
IpeUIaraeMblii AITOPUTM JIECHCTBHI NPU BBIIOJHEHUU YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMUYECKUX PEAKIINSAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEW JEATENIbHOCTH HAa OCHOBE caMoaHalu3a u
CaMOOLIEHKH.

IIpeameTrHbie pe3yabTaThl
10 KJIACC

[IpenmeTHbIe pe3ylbTaThl OCBOSHHSI Kypca «OpraHndyecKast XUMHUSD» OTPaXKaroT:

chOpMUPOBAHHOCTh TPEJCTABICHUA O XUMHUYECKOW COCTABJISIONIEH €CTECTBEHHO-
HAyYHOW KAapTHHBI MHUpA, POJM XHMHUHU B TIO3HAHWM SIBJICHUW TPHPOJIBI, B (HOPMUPOBAHUU
MBIIUIEHUSI W KYJIBTYpPBl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOU st
pemeHusl MPaKTUYECKUX 3a1ad W OJKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3/I0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAsi 000JI04YKa aTroma, MOJIEKYJia, BaJIECHTHOCTb,
ANIEKTPOOTPHUIATENIHOCTh, XHMHYECKasi CBsA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpalméHHasi), MOJib, MOJIIpHAsE Macca, MOJSPHbIH 00BEM, YrIepOAHBIH  CKEJIET,
(GyHKIMOHATIbHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTHMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEpKalIUe COCTUHEHHS, MOHOMED, MOJUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS]); TEOPUHU U 3aKOHBI (TEOpUs CTPOSHUSI OPraHUUYECKUX
BemecTB A. M. byriepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHUA, JIeXkKalllue B OCHOBE MOHUMAaHHS
MPUYUHHOCTH U CUCTEMHOCTH XUMUYECKHX SIBJICHUHU, (PAKTOJIOTUYECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAXKHEUIITUX OPraHUUECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH IeATeIbHOCTH YeJIOBEKa,

c(hOpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTepHbIE MPU3HAKU MOHITHH, yCTaHABIUBAThH
WX B3aUMOCBSI3b, UCIIOJIF30BATh COOTBETCTBYIOIINE TOHITUS IIPH OMTUCAHUH COCTaBa, CTPOCHUS U
MIpEeBpPAIEHUI OPraHUYECKUX COCTUHEHU;

chOpMUPOBAHHOCTh YMEHUU HCHOJIb30BAaTh XMMHUECKYI0 CHUMBOJUKY JII COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHOM) (OpMYN OpPraHUYEeCKUX BEIIECTB
U YpaBHEHUU XMMUYECKHX pEaKlWi, U3rOTaBIMBATh MOJEIU MOJIEKYJ OpraHMYECKUX BEIIECTB
JUISL WITFOCTPAIMK UX XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAATIEKHOCTh U3YYEHHBIX OPTaHUYeCKUX
BEIIECTB M0 MX COCTaBYy M CTPOEHHUIO K OINpeNeN€HHOMY KIacCy/Tpylie COoeIuHeHUN
(YrneBoJOpoJbl, KUCIOPOJ W a30TCOJEpXKAalMe COEIMHEHMs, BbICOKOMOJIEKYISPHbIE
COeIMHEHUs), JaBaTh UM Ha3BaHusA o cuctemarnueckoil Homenkiarype (IUPAC), a taxxke
MPUBOJIUTh TPUBUATBHBIE Ha3BAaHUS OTACIBHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOTHIICH,
alleTHSIeH, JSTHJICHTJIUKOJb, TIUIEpUH, (QeHod, (GopManbIerui, aneTalibAeruja, MypaBbHHAS



KHCJIOTa, YKCYCHAasl KUCIIOTA, OJEMHOBAsi KUCJIOTA, CTEApPUHOBAsl KUCIIOTA, TIIOKO03a, (PyKTO3a,
KpaxmaJi, 11eJUTI0103a, TJIULHH);

c(hOpPMHUPOBAHHOCTh YMEHHUS OIPEACISATh BHIBI XUMHUYCCKOW CBS3M B OPraHUYECKHX
COCIMHEHUSX (OAMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMCHHSI TPHMCHSATH IIOJOXKCHHUS TEOPUU CTPOCHHUS OPraHUYCCKHX
BemecTB A. M. ByrnepoBa st 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUS! MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaThb COCTaB, CTPOCHHUE, (QHU3MUECKHE W
XMMHMUYECKHE CBOWCTBA TUIIMYHBIX IPEACTABUTENEH Pa3IMUHbIX KJIACCOB OPraHUYECKUX BELIECTB
(MeTaH, STaH, JTWJICH, MPONWJICH, ameTWiIeH, OyraameH-1,3, merunOyramueHn-1,3, OeHzon,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLIEPHUH, (EHOJ, aleTalbJeru]l, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIl0j03a, aMMHOYKCYCHas KHCIO0Ta), WJUIIOCTPUPOBATH
T€HETUYECKYIO CBSI3b MEXKJIY HUMU YPaBHEHUSIMH COOTBETCTBYIOIIUX XUMHYECKHUX PEAKIHH C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (hopMyII;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTb HCTOYHUKU YIJIEBOJIOPOJHOTO CBIPbS
(HeTb, MPUPOMHBIA Ta3, Yroib), CHOCOOBI HMX MEpepabOTKU U MPAKTUYECKOE MpUMEHEHHUE
MIPOJIYKTOB MepepadoTKH;

chOpMUPOBAaHHOCTh YMEHHUM TPOBOJUTH BBIUUCICHUS IO XUMHUYECKUM YpPaBHECHUSIM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIHUU IO U3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOIYKTOB PEaKIun);

c(hopMUPOBAHHOCTh YMEHHI BJIAJIETh CUCTEMOU 3HAHWI 00 OCHOBHBIX METOJAaX HAYIHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUU TMpPH M3YYEHUHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, W3MEpeHue, OKCICPUMEHT, MOJICIUPOBAHUE), HKCIOJb30BaTh CHCTEMHBIE
XUMHYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hopMUPOBAaHHOCTh YMEHHI COOJIIO/IAaTh MpaBUjIa MOJIH30BAHUS XUMHUYECKON MOCYI0N H
nabopaTopHbIM 000PyIOBAaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BELECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHHUIl IUJIAHUPOBATH M BBIMOJHATh XUMHUYECKUNH AKCHEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HAarpeBaHUH, MOJYYEHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KayeCTBEHHbIC pEaKIMU OPraHMYECKUX BEIIECTB, JIeHATypauus OCJIKOB MpHU
HarpeBaHuH, [[BETHbIE PEaKIMi OEJIKOB) B COOTBETCTBUU C MPaBUJIAMU TEXHUKH 0€30MaCHOCTU
npu oOpallleHny ¢ BellecCTBaMU U J1a0OpaTOPHBIM O0OpYIOBAaHUEM, MPEACTABISTH PE3YIbTATHI
XMMHUYECKOTO DSKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyIbTATOB;

chOpMUPOBAaHHOCTh YMEHHMI KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYIO HH(POpPMAIIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOM uHpopmalu, IHTEpHET U IPYTHX);

chOpMHUPOBAHHOCTh YMEHMH COONMIOJATh MpaBHJIa JKOJOTUYECKH IEJIeCO00pa3HOTOo
MOBEACHUS B OBITY U TPYHOBOH [EATENHHOCTH B LEISAX COXPAHEHMSI CBOETO 3/I0POBbI U
OKpYXarollel MPUPOJHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA KUBbIE OPraHU3MBbI
ONpeeNEHHBIX OpPraHMYEeCKUX BEUIECTB, MOHMMAas cMmbica mnokazarens [IJIK, mosicHate Ha
mpuMepax crmocoObl YMEHBIICHHs] U TPEJOTBPAIICHNUS X BPEAHOTO BO3JCUCTBUS HA OPraHU3M
YEII0BEKa;

Ui 0Oydarouuxcs C OrPaHUYCHHBIMH BO3MOYKHOCTSIMHU 370POBbs: YMEHHE MPUMEHSThH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHHUS BEIIECTB M XUMUYECKUX SIBJICHHUIA,



IUISL CIeNbIX U CIA0OBUIAIMX OOYYaIOIIMXCSA: YMEHHME HCIOJIb30BaTh pPelbe(dhHO-
TOUYEUHYIO cucTeMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyt.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOmIass W HEOpraHuyeckas XUMUs»
OTPaXKAIOT:

cOPMHUPOBAHHOCTh TPEJCTABICHUNA: O XUMHYCCKOW COCTABJISIONICH €CTECTBEHHO-
HAyYHOW KAapTUHBI MHUpA, POJIM XMMHUU B TO3HAHWUW SBJICHHUNU TPUPOJBI, B (POPMUPOBAHUU
MBIIIICHUS. U KyJAbTYpPhl JHUYHOCTH, €€ (DYHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOAMMOMW IS
pelieHus MPaKTUYeCKUX 3a/ad M HKOJIOTHYECKM OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY
3I0POBBIO U TIPUPOTHOM CperIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIIne
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTPOHHBIE OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTH, OJIEKTPOOTPUIATEIHHOCTh, CTEIECHb
OKHCTICHUs, XUMHUYECKas CBsA3b (KOBAJIGHTHAs, WOHHAsA, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THUIBl XAMHYECKHUX  PEaKIHWid, pPacTBOP, OAJICKTPOJIHUTHI,
HEDIJICKTPOJIUTHI, ANEKTPOJIUTHUYECKAS JTUCCOLMAINS, OKHUCIUTENh, BOCCTAHOBUTENIH, CKOPOCTh
XUMUYECKOW  peaklWy, XHMHYECKOE€ paBHOBECHE); TEOpPUHM W  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON Aucconmanuu, mnepuonnueckuii 3axkoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUsI MAacCChl BEIIECTB, 3aKOH COXPAHCHMsI W TPEBPAIICHUS DHEPTHH MPH XUMUYCCKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3BIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHMS,
JeXalue B OCHOBE IMOHUMAaHMS NPUYMHHOCTH U CHCTEMHOCTH XWMHUYECKUX SIBICHUI,
(hakToNOrMuecKrue CBEJIEHUSI O CBOWCTBAX, COCTaBe, MOJYyYEeHUH M O€30MacCHOM HCMOJIb30BaHUU
BAYKHEHIINX HEOPraHWYECKNX BEUIECTB B ObITY M MPAKTUYECKOM IeATEIHHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIE MPU3HAKU MOHSITHI, yCTaHABINBATh
UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOLIME MOHSATHS MPH ONHUCAHUU HEOPTraHHMUYECKUX
BEIIECTB U UX MPEBpaIllCHU;

chOpMUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XUMHYECKYIO CHUMBOJIMKY JUIS COCTaBIICHUS
dbopMyn BeIIECTB M YypaBHEHUN XUMUYECKHX pEaKIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATYpy
(IUPAC) u TtpuBHaibHBIC Ha3BaHHS OTACIBHBIX HCOPraHHYECKUX BeEHICCTB (yrapHblii ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHasi M3BECTh, HeramiéHas HU3BECTb, NMUThEBas COJA, MUPUT U
Jpyrue);

chOpMUPOBAHHOCTh YMEHUH ONMpPEAENsATh BaJICHTHOCTh U CTETIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSAX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTajin4yeckasi, BOJOPOIHAs) B COCIUHEHUSIX, THUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO
BeIeCTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJUIMYeCKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHHUIA;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIIAcCy/TpyIIe CoeMHEHUH (TIPOCThIe BEIIECTBA — METAILIIBI U
HEMETAaJITbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHbIE THAPOKCHUBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHH pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTENBbHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

chOpPMHUPOBAHHOCTh ~YMEHHH  XapaKTEepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKUX dNeMeHTOB 1—4 nmepuoaoB [lepuoudeckoii cucTeMbl XUMUYECKUX neMeHToB 1. 1.
MeHeneeBa, HCIOJB3YS TOHATHS «S-, P-, O-3JCKTPOHHBIE OPOUTANINY, «IHEPIETUUYCCKHE



YPOBHM», OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBONCTB XHMHYECKHX OJJIEMEHTOB U HX
COEMHEHUH MO nepuoaaM U rpynnam llepuoauyeckoil cuctemMbl XUuMHYECKUX 35ieMeHToB 1. 1.
Menneneena;

c(OPMHUPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPXKAATH CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJIYy HEOPraHMYEeCKMMM BEIIECTBAMM C IIOMOIIBI YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

c(OPMHUPOBAHHOCTh YMEHHS KIacCU(UIIMPOBATh XUMHUYECKUE PEAKIIMH O PA3IUIHBIM
IpU3HaKaM (YMCIy W COCTaBy pEarupyrlollMX BELIECTB, TEIUIOBOMY 3(PQEKTy peakuuu,
M3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAaKIIMH, YIaCTHIO KaTalu3aTropa);

c(OpMHUPOBAHHOCTh YMEHHMI COCTABIIATh YPABHEHUS pEaKUUi pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€éHHbIE YpPaBHEHUs peaKlUi MOHHOTO OOMEHAa, YUUTHIBasl YCIOBUS, IPU KOTOPBIX 3TU
peakuuu UAyT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAONINE KadyeCTBEHHbBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACHO3HABATH OMNBITHBIM IIYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUI pPacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIEHHS 3JIEKTPOHHOTO OanaHca ATUX pPeaKItii;

c(OpMUPOBAHHOCTh YMEHUH OOBSACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakiuu OT
pa3nuyYHbIX (PAKTOPOB; XapaKTep CMEHIEHHs XWMUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llatense);

chOpMUPOBAHHOCTh YMEHUN XapaKTepu30BaTb XUMHUYECKHE IMPOLIECCHI, JIeXkKallue B
OCHOBE MPOMBIIIJICHHOTO MOJIy4YE€HUSI CEpPHOM KUCIOThHI, aMMHaKa, a Takke chOpPMUPOBAHHOCTH
MpeacTaBieHU 00 OOMIMX HAy4YHBIX MPUHLHUIAX M KOJOTHYECKHX MPOOIeMax XUMHUYECKOTO
MIPOU3BO/ICTBA;

cOpMUPOBAHHOCTh YMEHUH NPOBOAUTH BBIYHCICHHUS C KCIOJIb30BAaHUEM TOHSATHUS
«MaccoBasi JIOJil BEILIECTBA B PacTBOpe», OObEMHBIX OTHOUIEHHI Ta30B MNPU XUMHYECKUX
peakiusx, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJHYECTBY BEIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYAacTBYIOIIUX B PEAKIMH BEIIECTB, TEIJIOBOTO 3(PdeKTa peakiuuu Ha
OCHOBE 3aKOHOB COXPAHEHUsI MACChI BELLECTB, IPEBPAILECHUS U COXPAHEHUS YHEPTUH;

chOpMUPOBAHHOCTh YMEHHM COONIOATh MpaBUiia MOJb30BAHUSA XUMUYECKOW MOCYI0M U
nabopaTopHbIM 000PyIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BeIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHHI IJIAHUPOBATh M BBIMOJHATh XUMHUYECKHH SKCIEPUMEHT
(pazmokeHHe TEepoKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMpEICIICHHUE Cpellbl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOW peakiuu, peaklud HOHHOrO oOMeHa, KayeCTBEHHbIC peaklUd Ha
cynbdar-, kKapOOHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PELICHHE SKCIEPUMEHTaIbHBIX
3amau mo temaMm «Metamnel» U «Hemeramib») B COOTBETCTBHHM C TMpPaBUIAMH TEXHHUKHU
0€30MacHOCTH NpH 0OpallleHUH ¢ BELIECTBaMU U JJAOOPaTOPHBIM 000pYA0BaHUEM, ITPEICTABIAT
pe3yabTaThl XUMHUYECKOTO HKCIEepUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GOpMyIUpPOBAThH BHIBOJII HA OCHOBE 3TUX PE3y/IbTaTOB;

chOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHUIO,
MOJIy4aeMyI0 U3 pPa3HbIX HCTOYHHUKOB (CpEICTBa MaccoBOW KOMMYHHKaluu, VHTEepHET H

JPYTHX);



c(OPMHUPOBAHHOCTh YMEHUH COONMIOAATH TMpaBHJA SKOJOTHYECKH IEIeCO00pa3HOro
MOBEJICHUsI B OBITYy W TPYJOBOH [EATENBHOCTH B LEISAX COXPAHEHUS CBOETO 370POBbS U
OKpYXKalollel IIPUPOJHON Cpelibl, OCO3HABATh ONACHOCTb BO3JCHCTBUSA HA KUBBIC OPraHU3MBI
ONpeIeIEHHBIX BEIIECTB, MOHUMAas cMbica nokasarens [1JIK, mosicuaTe Ha mpumepax crocoObl
YMEHBIIEHHUS U NIPEJOTBPALLECHUS KX BPEAHOIO BO3ACUCTBUS Ha OPraHN3M YEJIOBEKA;

Il OOYyYaloOIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHUE IMPHUMEHSTH
3HAHUS 00 OCHOBHBIX JJOCTYITHBIX METO/1aX MO3HAHUS BEILECTB U XUMUYECKUX SIBJICHMUI;

JUIL  CHETbIX H CHa0OBHIAMIMX OOYYAIOUIMXCS: YMEHHE WCIOJIb30BaTh PelbeHO-
TOYEYHYIO cucteMy o6o3HaueHuil JI. bpaiins ans 3anucu xumudeckux Gopmyil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koun4yecTBo yacos
HaumeHoBaHue pa3aejioB U TeM JuekTpoHHble (¢ poBbIE)
Ne i/ Konrpoiasbubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pa3nen 1. Teoperuyeckue 0OCHOBbI OPraHN4YeCcKOi XMMHHU
[Ipeamer opraHUYecKOil XUMHH. https://academy-
1.1 Teopusi cTpoCHUS OPraHUUECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-
coequnenuii A. M. bByrieposa Sele-4e24-ac02-efb16fad49f6a
Hroro mo pazueny 3
Paspen 2. Yriesogopoabl
[IpenenbHbIE YTI€BOAOPOABI — nttps://acaclermy-
2.1 KA 2 0 0 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
HenpenenbHble yrieBo10poabl: nttps://acaclemy-
2.2 AUTKCHbL, AT CHbL, ATKHEDL 6 0 1 content.apkpro.ru/lesson/4038171e-
’ ’ 4158-4bd1-ae98-18dc1cfbh9399
https://academy-
2.3 ApOoMaTHYECKHE YrIIEBOI0POIbI 2 0 0 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feefd
2.4 Hpupozbie HerotHikit 3 1 0 https://lesson.edu.ru/04/10
YIJIEBOJOPOIOB U UX MepepaboTka
Hroro no paszneny 13
Pazpnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue coeJuHEHNs
3.1 Cniuptel. @eHon 3 0 0 https://academy-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

content.apkpro.ru/lesson/5439c¢18b-

7440-4b6f-bf84-c04fad71694f

Anbrerunbl. KapOOHOBBIE KUCIIOTHI

https://academy-

3.2 Crossie >up: 7 content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-ch7ae5858b90
https://academy-

3.3 VYriaeBoas 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

Wroro mo pazueny 13

Pa3znea 4. A3orconepskamue oprannyeckue coeIuHeHus

https://academy-
4.1 AMUHBL. AMMHOKHUCIIOTHI. benkn 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro mo pazgeny 3
Pasnen 5. BoicokoMoJieKyJIsIpHbIE COeINHEHUS
5.1 [Tnactmaccel. Kayayku. Bonokna 2 https://lesson.edu.ru/04/10
Hroro mo pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u [leprouueckas cucTeMa XUMHUECKHX 3 0 0 https://lesson.edu.ru/04/10
anemenToB J. . Menaeneera
1.2 XUMHUYECKUE PEaKIIuU 6 1 1 https://lesson.edu.ru/04/10
C .M 0
1.3 TPOFHHE Bemmectna. WHOr00bpasHe 4 0 0 https://lesson.edu.ru/04/10
BEIIIECTB
Hroro mo pasueny 13 https://lesson.edu.ru/04/10
Pa3znen 2. Heoprannueckast Xumusi
2.1 Mertaist https://lesson.edu.ru/04/10
2.2 Hewmerasr https://lesson.edu.ru/04/10
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5 0 0 httos://lesson.edu.ru/04/10
BEIECTB
HWtoro mo pazaeny 17 https://lesson.edu.ru/04/10
Pa3pen 3. Xumus u ;KU3HL
3.1 XuUMUsI ¥ KU3HB 4 0 0 https://lesson.edu.ru/04/10
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ko Koppek
Ne 4eCTBO DJIeKTpOHHbIe N (ppoBbIe THPOBKA
n/n Tema ypoka JacoB Aata o0pa3oBaTe/ibHbIE pecypchl
Bcero Inan dakr
IlpenqMeT oprannuecko XuMHHU, €€ https://academy-
1 B(iHHHKHOBgHHe AABITIC T 3H2,111€HI/IG 1 5.09 content.apkpro.ru/lesson/a9f3d191-
- P 5ele-4e24-ac02-efh16fa49f6a

Teopust CTpOCHUS OPraHUYECKUX https://academy-

2 coenuHenuit A. M. BytiepoBa, e€ 0oCHOBHbIC 1 12.09 content.apkpro.ru/lesson/c935a58c-
TOJIOKEHUS ab0e-4c59-9dcf-20517ae4b52¢e
o o ey hitps://academy-

3 (f CTeMATIICC aH; ‘ S P 1 19.09 content.apkpro.ru/lesson/726ee099-

WCTEMaTHHCCRal) 1 IPUBIAbHN e1a9-410f-b8be-b4ch589aead1
Ha3BaHUA OpFaHI/I‘ICCKI/IX BCIIICCTB
AVKAHLL: COCTAR 1 CTDOCHIE https://academy-
4 roioﬁsihqe;;ﬁﬂ ;p HHC, 1 26.09 content.apkpro.ru/lesson/258ddc06-
P ec23-473c-b3d7-ed82fcaddd0?2
Me o efie https://academy-
5 I :ii;::riin a;g;coTB I 1 03.10 content.apkpro.ru/lesson/258ddc06-
ped ec23-473c-b3d7-ed82fcaddd0?2
https://academy-

6 AJIKEHBI: COCTaB U CTPOCHUE, CBOWCTBA 1 10.10 content.apkpro.ru/lesson/4038171e-

4158-4bd1-ae98-18dc1cfh9399

7 OTHIEH H NONICH — NpOCTeHmye 1 17.10 https://lesson.edu.ru/04/10
Hpe,[[CTaBI/ITeJ'II/I AJIKCHOB
ITpaktuueckas padora Ne 1. «[lonyuenue htips://academy-

8 BTII)/I eHA ¥ 13 EHHe eFO_CB;)IZCTB>>}fq 1 24.10 content.apkpro.ru/lesson/53cd2379-

ya 2a45-43b1-9f67-7ebcdaf03ce0

9 Ankaauensl. byraguen-1,3 u 1 07.11 https://lesson.edu.ru/04/10



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10

MeTunoyraauen-1,3. Ilonyyenne
CHHTETHYECKOTO KaydyKa U pPe3UHbI

AJNKUHBI: COCTaB U 0COOEHHOCTU CTPOEHHMS,

10 TOMOJIOTHYCCKHUH s, AICTUIICH — 14.11 https://lesson.edu.ru/04/10
MPOCTEUIINI IPEACTABUTEIIb AIKHHOB
Brprunciienus no ypaBHEHHIO XUMHUYECKOU https://academy-
11 21.11 content.apkpro.ru/lesson/7dada027-
peakiuin 8448-418f-b416-fbaledddab6d
ApeHbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh https://academy-
12 . eHOB‘ ) 28.11 content.apkpro.ru/lesson/d86d7d00-
P d5b4-491d-aded-c3ddal9feefs
13 T'eneTisecka cBi3s yrieBOAOPOLIOB, 05.12 https://lesson.edu.ru/04/10
HpI/IHa)IJ'[e)KaHII/IX K paSJ'II/I'-IHI)IM KJ1accaM
[IpupoiHbIE NCTOYHUKH YIIIEBOIOPOJIOB:
14 MPUPOJIHBIN a3 ¥ OMYTHBIC HEPTAHBIC 12.12 https://lesson.edu.ru/04/10
ra3bl, HeTh U IPOIYKTHI €€ repepaboTKu
[IpupoHBIe HCTOYHHKH YTIICBOA0POIOB:
15 MIPUPOIHBIN Ta3 U MOTYTHBIC HEPTSIHBIE 19.12 https://lesson.edu.ru/04/10
ra3bl, HeTh U IPOIYKTHI €€ repepaboTKu
16 Kourposenas pabora no pasaery 26.12 https://lesson.edu.ru/04/10
«YTJIEBOIOPOIBI»
[IpenenbpHBIC OJTHOATOMHBIC CITUPTHI: https://academy-
17 MeTaHo H Tanor. Boiopo/ias CB;1.31> 09.01 content.apkpro.ru/lesson/5439c18b-
+ DOAOPOA 7440-4b6f-bf84-c04fad71694f
MHOT0aTOMHBIE CITUPTHI: ATUICHIIIMKOJb U https://academy-
18 —— ' 16.01 content.apkpro.ru/lesson/461aa9c8-
c0ef-4827-a8e5-d12a0bedc826
@DeHoM: CTPOCHHUE MOJIEKYIIbI, (PU3NYECKUE U https://academy-
19 ) o ’ 23.01 content.apkpro.ru/lesson/649883h8-
XMUMHYECKHE CBONCTBA, MPUMEHEHHE 7 5-416-8966-10a2278008fL
20 Anbrerunsl: popMaibaeTua U 30.01 https://academy-

alCTaJIbaCTU . AI.[CTOH

content.apkpro.ru/lesson/8664b319-



https://lesson.edu.ru/04/10
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https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90

0ba3-4945-b076-ch7ae5858b90

OaHOOCHOBHBIE MPE/ENIbHBIE KAPOOHOBBIE

https://academy-

21 06.02 content.apkpro.ru/lesson/b4feaa04-
KHCIOTEL Mypapbiia i yreyeHas 3438-4b57-a3ec-ba0f9fe63c0d
[TpakTuaeckas padbota Ne 2. «CBoiicTBa https://academy-

22 . ) 13.02 content.apkpro.ru/lesson/9834d408-
PacTBOpa YRCYCHOM KHCIOTRD 386d-444a-8de3-7efbash98cdb
CreapuHOBast U OJICMHOBAsI KUCJIOTBI, KaK

23 MPE/ICTABUTEIN BBICIINX KAPOOHOBBIX 20.02 https://lesson.edu.ru/04/10
KHUCJIOT

24 Meua kak coum BICIITHX KapOOHOBHIX 27.02 https://lesson.edu.ru/04/10
KHCJIOT, UX MOJOIIEE IeHCTBUE
CroxHbIie 3QUPHI KaK TMPOU3BOIHbIC https://academy-

25 KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CITOKHBIX 06.03 content.apkpro.ru/lesson/71ac43f2-
3¢hHupoB a0d4-4945-a0eb-1e59cd5f4d9of
JKupbl: ruAposIH3, IPUMEHEHHE htips://academy-

26 6HOHO£H%CKM p;m, KHPOB ’ 13.03 content.apkpro.ru/lesson/71ac43f2-

a0d4-4945-a0eb-1e59cd5f4d9f
VYTaeBo bl COCTaB, Kiaccu(GUKaIus. https://academy-

27 Baknerive nmpeacTaBUTENH: TITFOK03a, 20.03 content.apkpro.ru/lesson/709ce43a-
bpykTO3a, caxapo3a deb6-4281-963b-01d2e212d4d0

28 Kpaxman u ueiio03a kax npuposIe 03.04 https://lesson.edu.ru/04/10
OJIUMEPBI
KontposbHast paboTa 1mo pazaeny

29 «Kucnopoacoaep:kaiiye opraHn4ecKme 10.04 https://lesson.edu.ru/04/10
COCIUHEHUA»

https://academy-
30 AMUHBL: METHIIAMUH Y aHUJIUH 17.04 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMMHOKHCIIOTHI Kak aM(pOTEpHbIE https://academy-
31 OpraHHYeCcKUe COCTMHEHUS, UX 24.04 content.apkpro.ru/lesson/c2f2f3d7-

OMOJIOTHYECKOE 3HAUCHHE. Ilentunp

43d1-4873-ace0-78eca6009628



https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628

benku xak npupoaHsie

https://academy-

32 BLICOKOMOICKVIADHLIC COEMMHCHIS 1 08.05 content.apkpro.ru/lesson/c2f2f3d7-
yip A 4301-4873-ace0-78eca6009628

33 OCHOBHEIC IOHSATHS XHMUH . 1 15.02 https://lesson.edu.ru/04/10
BI)ICOKOMOJICKYJI?IPHI)IX COCANMHCHUU
OCHOBHI)IG METOObI CUHTE3a

34 BBICOKOMOJIEKYIISIPHBIX COCTUHCHU. 1 22.05 https://lesson.edu.ru/04/10
[InmacTmacchl, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMUYECKUM DIIEMEHT. ATOM.
DneKTpoHHAs KOH(PUTYpAIUs aTOMOB

https://lesson.edu.ru/04/10

[Tepuonnueckuii 3aKOH U
[Tepuoandeckas cucTeMa XUMHIECKUX
anemenToB JI. 1. Menpaeneera, ux
CBS3b C COBPEMEHHOM TeopHUeEn
CTPOEHUS aTOMOB

https://lesson.edu.ru/04/10

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX
COCIMHEHUH TI0 TPYIIIaM U TIePHOJIaM.
3HaYeHHE MEPUOJNIECKOTO 3aKOHA U
CHUCTEMBI XUMHUUYECKHUX dJ1eMeHTOB [[. 1.
MeHnpeneeBa B pa3BUTHH HAYKH

https://lesson.edu.ru/04/10

Crpoenue BelecTBa. XUMUYECKast
CBsI3b, €€ BHUJIBI; MEXaHU3MBbI
00pazoBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

https://lesson.edu.ru/04/10

BaneHTHOCTE.
DIIEKTPOOTPUIIATEIBLHOCTh. CTENEHb
OKHCIIeHUs. BemecTsa MOJIEKYIIpHOTO
1 HEMOJIEKYJIIPHOTO CTPOEHUS

https://lesson.edu.ru/04/10

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
HcTtuHHBIEC U KOJUIOUIHBIE pacTBOPBLI.

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

MaccoBasi 107151 BEIIECTBA B PaCTBOpPE

Knaccugukanus 1 HOMEHKIaTypa
HCOPraHNM4CCKUX COCIII/IHGHI/IfI.
T'eneTnyeckas CBA3b HCOPraHu4CCKux
BEILIECTB, PA3JIMYHBIX KJIACCOB

https://lesson.edu.ru/04/10

Knaccugukanus XuMHUECKIX peakuit
B HEOPTaHMYECKOW U OPraHUYECKON
XUMHH. 3aKOH COXPaHEHHS MacChl
BEILIECTB; 3aKOH COXPAHEHUs U
MIpEBPALICHUS DHEPTUN TTPU
XUMHUYECKHAX PEAKIUAX

https://lesson.edu.ru/04/10

Cxkopocts peakniun. OOpaTumbie
peakuunu. XuMHUYECKOE PaBHOBECHE

https://lesson.edu.ru/04/10

10

[IpakTrueckas padota Ne 1. «Bnusiaue
pa3nuyYHbIX ()aKTOPOB HA CKOPOCTh
XUMHUYECKON PEaAKIIUN»

https://lesson.edu.ru/04/10

11

DNEKTPOTUTHYECKAS TUCCOIHALINS.
[TonsiTHe 0 BOJIOPOTHOM TIOKa3aTee
(pH) pactBopa. Peakunu HOHHOTO
oOMmeHa. ['maposu3 opraHudecKux u
HEOPraHUYeCKUX BEIICCTB

https://lesson.edu.ru/04/10

12

OKHCAUTENEHO-BOCCTAHOBUTEILHBIE
peakiuu. [lonarue o0 anekTponuse
pacIiaBoB U PacTBOPOB COJIEi

https://lesson.edu.ru/04/10

13

KonTtponpHas pabota no pazaeny
«Teoperndyeckre OCHOBBI XUMHUW»

https://lesson.edu.ru/04/10

14

MeTaHHLI, HX ITIOJIOXKCHHUE B
HepnozmquKoﬁ CUCTEME XUMHUYCCKUX

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

aneMmeHTOB J[. . MeneneeBa u
0COOEHHOCTH CTPOEHHSI AaTOMOB.
OO0mue dpuznyecKkue CBOMCTBA
METaJJIOB

15

Cru1aBbl METAJIOB.
DNEKTPOXUMHUYECKUN Psijl HAIIPSDKEHUN
METaJUIOB

https://lesson.edu.ru/04/10

16

XUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATPUH, Kaui, Kaablui,
MarHuii, aJlOMUHUIN) U UX COeTUHEHUN

https://lesson.edu.ru/04/10

17

XuMHUYecKre CBOMCTBA IMHKA, JKele3a
" UX COCTUHCHUN

https://lesson.edu.ru/04/10

18

XHWMHUYECKHE CBOMCTBA XpOMa, MEAU U
HUX COEIUHEHUI

https://lesson.edu.ru/04/10

19

[Ipaktuueckas padota Ne 2. "Pemenne
9KCIEPUMEHTAJIbHBIX 33/1a4 10 TeME
«Metamib»"

https://lesson.edu.ru/04/10

20

HemeTtamnel, X M0JI0KEHHE B
[Tepuoanueckoit cucreMe XMMUYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOCHHS aTOMOB

https://lesson.edu.ru/04/10

21

dusnyueckue CBONCTBa HEMETAILIOB.
AJIOTpOIUS. HEMETAJUIOB (Ha IIpUMeEpe
KHCIIOpoJa, cepsl, hochopa u
yriepoja)

https://lesson.edu.ru/04/10

22

XHUMHUYECKHE CBOMCTBA raJIOTCHOB,
Cephl U UX COCTMHEHU

https://lesson.edu.ru/04/10

23

XuMHUECKue CBOMCTBa a30Ta, pocodpa

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

U UX COeIUHEHUN

24

XUMHUYECKUE CBOMCTBA yriepoaa,
KPpEMHUA U UX COGIII/IHGHI/Iﬁ

https://lesson.edu.ru/04/10

25

[IpuMeHeHNe Ba)KHENIIUX HEMETAIOB
U UX COCIMHEHUU

https://lesson.edu.ru/04/10

26

O0006111eH1E U CUCTEMATH3alUs 3HAHUI
no teMe «HemeTtaimier»y. Beraucnenus
10 ypaBHeHI/ISIM XUMHUYCCKUX peaKuHﬁ
nu TepMOXI/IMI/I‘IGCKI/IG paC‘-IéTI)I

https://lesson.edu.ru/04/10

27

[IpakTueckas padota Ne 3. «Pemienue
AKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Hemertamnsl"»

https://lesson.edu.ru/04/10

28

KontponsHas pabota no temam
«Metamael» 1 «HemeTaiie

29

Heopranudeckue u opraHndecKue
KHACIOTHL. Heoprannyeckue u
OpraHuvecKrue OCHOBAHUS

https://lesson.edu.ru/04/10

30

AmboTepHbIe HEOPraHU4YEeCKHUE U
OpraHUYEeCcKUe COCIMHEHHUSI.
I'enernyeckas cBsI3b HEOPraHMYECKUX U
OpPraHUYECKUX BEILECTB

https://lesson.edu.ru/04/10

31

Ponp xuMuu B o0ecIieueHuN
9KOJIOTUYECKOU, IHEPreTHUCCKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTHHU
MEIULIMHBI

https://lesson.edu.ru/04/10

32

IIpencraBnenus 06 oOMMX HAYYHBIX
NPUHLUIAX TPOMBIIIIECHHOTO
MOJTy4EeHHUs] BXKHEUIIINX BEILIECTB

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

UYenosek B MUpE BELIECTB U

33 1 https://lesson.edu.ru/04/10
MaTepuaIoB
34 XUMHS ¥ 3I0POBbE YETIOBEKA 1 https://lesson.edu.ru/04/10
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus, 10 xnace/ T'abpuensa O.C., Octpoymos W.T'., Cnagkos C.A., Akunoneproe obmectBo «M3narenberBo «IIpocsemenue»,2021 r
Xumus, 11 xnace/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenne»,2021r.

METOAUYECKHUE MATEPHUAJIBI IS YYUTEJIA

Xumus(6a3oBblitypoBeHb). Peanu3zanus oOpa3zoBanus: meroanueckoe nocodue ans yuurens / Kasepuna A. A., [lnuyruna I'.B.; nox pen.I'. B.
[Muayrunoii. M. : ®I'BHY «uctutyt crpareruu pazsutus oopazoBanus PAO», 2022 81 c.:u.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://edsoo.ru/rabochie-progrmmy
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