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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOimero o0Opa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbix B DenepaibHOM  TOCYJaPCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOKEHUI «CTpaternn pas3BuTUs BocnHTaHus B Poccuiickoi
Oepnepanuun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0/J0B K pa3paboTKe MporpaMMmbl MO XUMHUHU, K OIMPEAEIICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» 1y 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
coJlep KaHMsl, pe3yJlbTaToB OOydeHHss U TpeOOBaHUN K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMU
00111e00pa30BaTEIbHON  OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO0 HX
oOpazoBaHHOCTH. OHO CIYKUT 3aBEpHIAIONIMM OJTallOM peaju3alud  Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MNPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MPUPO/IbI, (HOPMUPOBAHUSI MUPOBO33PEHUSI U OOIIEH KYJIbTYpbl
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO WM TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHHE
oOyuJaroluxcs Ha YpOBHE CpPEIHEro o0Iero oOpa3oBaHus CPEACTBAMU Yy4eOHOTO
npeaMeTra «XUMHUS», COJIep)KaHHME M TOCTPOCHHE KOTOPOro OMNpenesieHbl B
nporpaMMme 1O XMMHUU € Y4ETOM CHenu(pUKU HAyKH XUMUHU, €€ 3HAYEHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmux 1efeld W TPUHINIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAaeT OCOOYIO pOjb B
COBPEMEHHOW IUBWJIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATHLHOTO HAYYHOTO MBIIIICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUSI 00 OKpPY)KAIOIIeM MHpPE KaKk O €IUHCTBE
NPUPOJIBI U YeJIOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU HAa OCHOBE IMOHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIErO0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTMU PUMEHEHUSI.

TecHO B3aMMOJIEUCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XHUMHs CTaja
HEOTHEMJIEMOM 4acThIO MUPOBOM KYJbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M XKHU3HU Kaxa0oro ujeHa oOmectBa. CoBpeMeHHas XHMHSA KaK Hayka
co3uJaTelbHas, KaK HayKa BBICOKMX TEXHOJIOTUW HalpaBlIeHa Ha pEIICHHUE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTHUECKON 0€30aCHOCTU M OXPaHBbI 310POBB.

B coorBercTBUM ¢ OOmIMMHU LEISIMH M IPUHLUIIAMU CPEIHEro OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbIi ypOBEHb
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOOUMYI0 MM JJs BbIPAaOOTKHM  MHPOBO33PEHUECKUX
OPUEHTHPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MNPOAOJDKCHUS
0o0pa30BaHMsI B Pa3IMYHbBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsomiuMu  nipeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOmas U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUU MO0 HEOPraHMYECKOM XMMHHU (C BKIIOYEHHEM 3HAHMM W3 OOIIel XUMHH) U
opraHu4eckoil xumMun. POpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHHUW NPU HU3YYCHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkanust KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckass XuMus» chopmupoBaHa B MporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMY4ecKO XHMHHM BELIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHHUS OPraHUYECKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJAOPOJIOB J0 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHHUs NEpBOHAYAILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBsI3U, KJIACCU(PUKAIIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lonq HOBBIM YyrjaoM 3peHUss B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUUECKHl MaTepuan U (AaKTOJIOTMUECKHE CBEIACHHMS O BEIIECTBAX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE
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NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3aKkoHa — OT
o0o0mIaroIiei 10 00BACHSIOMIEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBAX W NMPUMEHEHHMH, a TAKKE O XMMHUYECKHX pEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTEeKaHus JomnoyiHsgercss B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHON
XapakTep. OTHU 3HAHUS CIIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHUU C
JpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHUIO YBA)XKEHHSI K IIPOLECCY
TBOpYECTBA B O0JACTH TEOPUU M NMPAKTUYECKUX MPUIOKEHUNA XUMHUHU, [TOMOTAOT
BBIMYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(POPMALUIO U
OPUMEHATh €€ JUIsl TONOJHEHWS 3HaHWM, pElIeHUs HWHTEJUIEKTYalbHbIX U
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHYECKOM OCHOBBI IS MOHUMAHHUS
¢unocopckux uaed, TaKuX Kak: MaTepUaIbHOE E€IUHCTBO HEOPraHUYECKOro M
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBICHUW MyTEM OSKCIEpPUMEHTA H
pEelIeHUs] MPOTHUBOPEYMII MEXKIAYy HOBBIMH (DaKTaMM U  TEOPETUUYECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUU B PEIICHUU 3KOJIOTUYECKUX IpodiieM, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnane pemeHus 3agad  BOCHUTAHUSA, PA3BUTUS M COLMATU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (hopmHupoBaHHUE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHMI, UMEIOIMX 0a30Boe 3HAUYCHHE IS
pa3IUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOsieM, TIOUCKa, aHalu3a u
00paboTku MH(pOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEOBATENbCKON AEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B TO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OIIEro
oOpa3oBaHus, TaK U Ha YPOBHE cpesiHero odiiero oopa3oBaHusi, P ONPEICTICHUH
coJlepKaTeIbHOM XapaKTepUCTUKHU 1ieJied HW3y4eHHUs NpeMeTa HarpaBlIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TMPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KylbTyphl. C



METOAMYECKOW TOYKM 3PEHUS TAKOM NOAXOJ K ONPEACIICHUIO LIEJIEW HW3y4eHUs
npeaMeTa SIBISIeTCS BIIOJHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHMsS TJIaBHBIMU LIEJSIMU U3YYEHHUS TpeaAMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (opMupoBaHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTaBIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHMUS;

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB U XUMHYECKHX pEaKluh, HEOOXOJUMBIX IS MPUOOpETEHHUS
YMEHUM OpPUEHTHUPOBATHCS B MHUPE BELIECTB M XUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B IPUPOJIE, B IPAKTUUECKOM U MOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, copeprkaTelibHas XapaKTepUCTHKA IIeJiel U 3a1a4 U3y4eHUs
npeaMeTa B IporpaMMe 1Mo XMMUM YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpENoAaBaHNM XUMUU B OOJbIIed CTemeHH OTHAaTCA  MPEeArnovYTeHHE
IPAKTUYECKOM KOMIIOHEHTE COJEp)KaHus OOydeHHus, OpPHUEHTHUPOBAHHON Ha
NOJIFOTOBKY BBITYCKHUKA 00I111€00pa30BaTEIbHON OpraHM3alliy, BIAJCIOIIEr0 He
HA0OpOM 3HAHWU, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHHSIMH aKTUBHOTO TOJIYYCHUS 3HAHUN W MPUMEHEHHS WX B PEATbHOMN KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBs3u ¢ 3TUM mnpu U3y4YeHHH IMpeaMera «XUMHUsS» JTOMHUHHUpPYIOIIEe
3Ha4YeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

amanTanusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY NMPHUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBS3aHHBIX C BEIIECTBAMHU M MX
NPUMEHEHHUEM;

dbopMupoBaHre y OOy4arONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I Pa3jNuHBIX BHIOB
NeSATEeTLHOCTH: PEIIeHHs MpoOJieM, MOorcKa, aHaau3a U 00paboTku MHGOpPMAIIIH,
HEOOXOUMBIX Ui TNPUOOPETEHMs OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaEeT
BaXHO€ MECTO B T[IO3HAaHWM XHMHH, a TaKXKe I OLEHKH C MO3UIUN



HKOJIOTUYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEIICCTB M XUMHUYECKUX
MIPOIIECCOB HA OPTAaHU3M UYEJIOBEKa U IPUPOAHYIO CPEIY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YUYaOIIUXCS: CIIOCOOHOCTH CaMOCTOSITSIIBHO MMPHOOPETATh HOBBIC
3HAHMS 110 XUMHH B COOTBETCTBUH C KM3HCHHBIMH TTOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJOTHUU JIJIsl TIOWCKA W aHaln3a y4yeOHOW U
HAyYHO-TIOMYJIIPHONU MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

(dbopMHpOBaHKE U PA3BUTHE Y 00YJAIONTUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HAOJF0aTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJHMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHMHM W TIPOBCIACHHH XHUMHUYCCKOTO
DKCIIEPUMEHTA;

BOCIHUTAHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HAIPaBJICHHOCTU XUMHH, €€ BaKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
palMOHANBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUs] TPHUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIWMOCTH OEpexHOTO
OTHOIICHUSI K TIPUPOJEC M CBOEMY 3J0POBHIO, a TakKe MPHOOPETCHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B ydebHoM mnaHe cpemHero oOmiero oOpa3oBaHMs MpeaMeT «XUMUSDY
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAayYHBIC
MIPEIMETBD).

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUH, Ha 6230BOM YpOBHE
cpeaHero oomiero oopaszoBaHusi, cocrabiseT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA
10 KITIACC
OPTAHUYECKASA XUMUA
Pasznea 1. TeopeTrnyeckue 0OCHOBBI OPraHUYeCKONH XUMHHU

[IpeameT oprannyeckoi XUMHM: €€ BOSHUKHOBEHHUE, pa3BUTHE U 3HAUCHHE B
MOJIY4YeHUH HOBBIX BEIIECTB W MaTepHalioB. Teopusi CTPOCHUSI OpPTaHUYECKHX
coequHennit A. M. bytnepoBa, e€ ocHOBHBIE T0JI0keHUs. CTPYKTYypHBIE (POPMYIIBI
OpraHWYeCcKuX BelecTB. [oMonorus, wu3oMepus. XHUMHUYECKas CBSI3b B
OpPTraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kinaccUpUKAIMU OpraHUYECKuX BemiecTB. HoMmeHkmaTypa
OpraHMYECKUX COCIUHEHUN (CUCTEMaTHYecKas) W TpUBUAIbHBIE HAa3BAHUS
BOKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYEHHUS BEIIECTB W MX MPEBpaICHUN:
O3HAKOMJICHHE C O00pa3laMyd OpraHUYeCKHX BEHIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHUYEeCKUX BEIIECTB, HAONIOJCHHUE W
OMHUCaHUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAILCHUIO OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuM (IUJIaBJICHUE, OOYTIIMBAHUE U TOPEHHUE).

Paznen 2. YriieBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAA. Mertan u 3T1aH —
MPOCTEHININE TPEACTABUTEIIN aJKaHOB: ()U3WYSCKHUE M XHUMHYECKHE CBOMCTBA
(peakuuM 3aMelnieHus W TOPEHHMs), HAXOXKJACHHE B NPHUPOJE, TMOJIyYCHHE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKHUM PAl. DTUIEH U MPOMUIEH —
MPOCTEHIIINE TPEACTABUTENIN aJKEHOB: (U3WYECKHME M XUMHYECKHE CBOMCTBA
(peakuMM THAPUPOBAHMS, TaJOTCHUPOBAHMS, THUIApaTalldd, OKHUCICHUS |
MOJMMEPU3ALINH ), TTOTyUYCHUE U IPUMEHEHUE.

Ankaauensl: OyrtagueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUUYECKHE CBOMCTBa (peakuus noiaumepusaruu). [logydeHne CHUHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYSCKHUI P, ALICTHIICH
— TPOCTCHINHMKM TMPEACTaBUTEIh AJKHHOB. COCTaB, CTPOCHHE, (H3UYSCKUE H
XUMHUYECKHE CBOMCTBA (peakiuu TUIPUPOBAHMS, raJOTCHUPOBAHUS, THIpATALINH,
TOpeHHUsl ), MOJyYeHUE U TPUMEHEHHUE.



Apensl. benzon: cocraB, crpoenue, QpU3NYECKUE U XUMHUYECKHE CBOWCTBA
(peakiuu rajoreHMpOBaHHUs U HUTPOBAHUS), MOJYYEHUE U MPUMEHEHHE. Tomyon:
cocmaes, cmpoeHue,  Quauyeckue U  XUMUYeckue  ceoucmea  (peakyuu
2aN02eHUPOBANUS U HUMPOBAHUS), NONyYeHue u npumeHenue. TOKCUUYHOCTb
apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAJIEKALUMU K
Pa3IUYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxknenue. CrnocoObl nepepadoTKu HEPTH:
NEPETrOHKAa, KPEKHHI (TEPMHUYECKHM, KaTaJUTHYeCKui), mnuponus. IIpoaykrsl
nepepaboTku He(TH, UX NPUMEHEHUE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMmeHHBbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHMs] BEIIECTB M HX MPEBpAIICHUIL:
O3HaKOMJIEHHE C o00pa3lamMu IUIacTMacCc, KaydyKOB M pPE3WHBI, KOJUIEKIUH
«Hedptp» u  «Yromp», MoIEIMpOBAaHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
raJOreHONMPOU3BOHBIX, MTPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA

Y U3y4YEHHE €TO CBOWCTB.

Pacuérnblie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XHMHMUECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJIYKTa PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM IPOIYKTOB PEAKIIUN).

Paznen 3. Kuciiopoacoaep:kaiye OpraHm4yeckue coeuHeHust

[IpenenbHblE OJHOATOMHBIE CHOUPTHI. METAaHOI W 3TAaHOJN: CTPOEHUE,
dbu3nyeckue M XUMHUYECKHE CBOMCTBA (peakiud C AaKTUBHBIMU METaUlaMH,
raJIorTeHOBOJIOPOJaMH, TOpPEHHUE), NpUMEHEeHHe. BoJopoaHble CBSI3UM MEXKIY
MOJIEKYJIAaMU CUPTOB. JIelCTBHE METAaHOJIa U 3TaHOJIa HA OPTaHU3M YEJIOBEKA.

MHoOroaroMHbl€  CHUPTHL. ODTUJICHIJUKOJNb W  TJIMUEPUH: CTPOECHHUE,
dbuznyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJICUCTBUE CO IIEJIOYHBIMU
MeTaJlJlaMH, Ka4eCTBEHHAsi pPeakiusi Ha MHOTOAaTOMHBIE CHUPTHI). [lelicTBue Ha
Opra’u3Mm 4esoBeka. [I[pumeHenune rimuepruHa U 3TUIICHTJIMKOIISL.

@deHoJ: CTPOCHHE MOJIEKYJbl, (PU3NYECKUe U XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anbaerugpl U kemouwvl. DopManbIETUl, alETAIBICTUI: CTPOCHHUE,
bu3nYecKkue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCIICHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIINH), IOJIyYE€HUE U PUMEHEHUE.

OnHOOCHOBHBIE TpeJebHBIC KApOOHOBBIE KHUCIOTHL. MypaBbUHAs W
YKCYCHasi KUCJIOTHI: CTpoeHue, (hU3NYeCKue U XMMUYECKUE CBOWCTBaA (CBOMCTBA,
oO1ue JiJis Kjiacca KUCJIOT, peakiusl dTepudUKainm), MoaydeHrue u MpuMeHECHHE.
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CreapuHOBasi M OJICMHOBASs KUCIOTHl KaK MPEICTABUTENM BBHICHIMX KapOOHOBBIX
KHUCTIOT. Mbljla KaK COJM BBICIINX KAPOOHOBBIX KUCIIOT, UX MOIOIEE ACHCTBUE.

Crnoxuple 3(QHUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. ['maponu3
cinoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb KUPOB.

YrimeBomael:  cocTaB, KilacCHUKAIMSA  yrieBOAOB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOMCTBAa (B3aMMOJICUCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. Potocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u 1ennrono3a kak npupoaHbsie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl.  Pu3nueckue Y XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

DKCTepUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEIIECTB M WX MpPEBpallCHUN:
npoBeJcHUE, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIIHPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKUCIEHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuértnbie 3agauu.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MIIM IPOAYKTOB PEAKITUH).

Pa3znea 4. A3oTcoaep:kanue oprannyecKkue coeIuHeHnsl.

AMMWHOKHUCIIOTHI Kak aM(OTEpHbIC OpraHuueckrue coeauHeHus. Du3ndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCJIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuunas,
BTOpUYHAsl M TPETUYHAsI CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OECJIKOB:
TUAPOJIU3, ICHATYypallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCTKH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAllCHUIN:
HaOJIOICHUE U OMKCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIus OCITKOB MpH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

Pa3znen 5. BeicokoMoJIeKYJISIPHbIE COeINHEHUSA



OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNN, CPEIHAS MOJIEKYISIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCOUHEHUM —
MOJIMMEPHU3ALINS U TTOJTMKOHICHCAIIHS.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
O3HAKOMJIEHUE C 00Opa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanusanus MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kiacce OCYHIECTBISETCA YEpPe3 HCIOJIb30BAHUE KaK OOIIUX eCTECTBEHHO-
HAay4YHBIX MOHSTUH, TaK U TMOHATHN, SBISIONIMXCS CUCTEMHBIMHU ISl OTACIIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
3aKOH, TE€OPHs, aHAJU3, CUHTE3, KJIacCU(PUKAIUS, MEPUOIUIHOCTh, HAOIIOJCHUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DJHEpPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYIIa,
OPHEPreTUYECKU YypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3UYECKUE BETUYUHBI U €AMHUIBI UX U3MEPECHUS.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (OEIKU, YIJIEBOJbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE MOPOJIbI, TIOJIE3HBIE HCKOMAeMbI€, TOTLIIMBO,
pECypCHlI.

TexHoJIOTus: TUIIEBbIE MPOAYKTHI, OCHOBBI PallMOHAIBLHOIO MHUTAHUS,
MOIOIIINE CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE Mpernaparbl, MaTepUalibl U3
MCKYCCTBEHHBIX U CHUHTETHUYECKUX BOJIOKOH.

11 KJIACC
OBIIIAS U HEOPTAHUYECKAS XUMUS
Paznen 1. Teopernueckne 0CHOBbI XUMHUM

XuMu4eckuil sneMeHT. AToM. Sapo artoma, H30TONbL. DJIEKTPOHHAs
000104Ka. DHEPreTUYeCKUe yPOBHU, MOAYPOBHH. ATOMHBIE opOuTany, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachlpe/esieHusl 3JEKTPOHOB MO0 OpOUTAISIM B aTomax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOJOB. DNEKTPOHHASI KOHPUTYpaLMs aTOMOB.

ITepuonnueckunt 3akoH U Ileproanueckas cucreMa XMMUYECKUX DJIEMEHTOB
. Y. MenaeneeBa. CBsi3b MepUOIUYECKOTO 3aKOoHA U [lepnoamyeckoil cucTeMbl
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xuMuueckux anemMeHToB J[. M. MenneneeBa ¢ COBpEMEHHOM TEOpPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHMHYECKHX JJEMEHTOB U
o0pa3yeMbIX HMMH TMPOCTHIX W CJIOXHBIX BEIHIECTB IO TPYyMNIaM M TEPHOJAM.
3Ha4YeHUe MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHne BemiecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(KOBaJIeHTHasi HEMOJISIpHAas M MOJSpHAas, UOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHMsS KOBAJICGHTHONW XWMHYECKOW CBS3M (OOMEHHBIM W JIOHOPHO-
akuentopHsiil). Bomopoanas cBsizb. BalleHTHOCTh. DNEKTPOOTPUIIATENHLHOCTD.
Crenenb okucieHus. IoHbl: KATHOHBI U AHUOHBI.

BemecTtBa  MOJIEKYJIDHOTO M HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[Tonstue o nucnepcHbx cucreMax. VICTUHHBIE UM KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10J1 BELECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCTMHEHU . Howmenxkiarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAass CBA3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKANUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccudpukanuss — XUMHUECKMX — peakiuil B
HEOPTraHWYECKONM M OPraHWYeCKOM XHMHH. 3aKOH COXPAaHEHMsI MAacChl BELIECTB,
3aKOH COXPAaHEHMS U ITPEBPAILECHUS YJHEPTUH NPU XUMHUECKUX PEAKLIHIX.

CKOpOCTh peaklnu, e€ 3aBUCUMOCTbh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHUYECKOe paBHOBecHe. DakTOpbl, BIUAIOIIME HA COCTOSHHE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

DnekTponauTryeckas aucconuanusa. CuibHBIC U clladble AIeKTposuThl. Cpema
BOJHBIX PaCTBOPOB BEIIECTB: KUCJAs, HEUTPaIbHas, IEJTOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabiaui «Ileprogudeckas cucrema XxuMuaeckux siaeMentos . U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJACHUuE U
OMKCAaHKUE AEMOHCTPALMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTajln3aTOpPa, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMOIIBI0 YHUBEPCAIBHOIO MHJMKATOpa, pEeakUWh HMOHHOTO OOMeHa),
MIPOBENICHUE TIPAKTUIECKOIN paboThl «BausHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTH
XAMHYECKON PEAKLIUI.

PacuétHrble 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUid, B TOM YHCIE
TEPMOXHUMHUYECKHAE PACUEThI, PACUEThl C HCIOJIB30BAHUEM IIOHATUS «MacCOBas
JIOJIs BEILLIECTBAY.

11



Pa3znen 2. Heopranuveckasi XumMus

Hemerannel. Ilonoxkenne HemetaiuioB B Ilepuogmueckoir  cucteme
xumudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
@du3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCIIOpoJa, cephl, pochopa u yriiepoaa).

XUMHUYECKHE CBOMCTBA Ba)XKHEHIIMX HEMETAIOB (rajoreHOB, CEPbI, a30Ta,
dochopa, yriepoga MU KpeMHHMs) W HMX  COCAMHEHUNH  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOJAHBIX COSTUHEHUN).

[IprMeHeHNE Ba)XHENIIMX HEMETAIIOB U KX COEUHEHH.

Meramnel. 1lonoxenne meramnoB B [lepronnueckon cucremMe XMMHUYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMOoB MeTayuioB. O6mme Qusnyeckue cBoicTBa MetamuioB. CIUiaBbl METAJUIOB.
DIIEKTPOXUMHUYECKUI P HAIPSIYKEHU METAJIOB.

XUMUYECKUE CBOMCTBA BA)XHEWIIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl monmydeHus: MetauioB. [IpuMeHeHre MeTalioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
M3YUYEHHUE KOJUICKIMU «MeTaibl U CIUIaBbl», OOpa3l0B HEMETAJIOB, PEIICHUE
HKCIIEPUMEHTAJILHBIX 3aja4, HAOJIOJIEHUE U OIKMCAHUE JIEMOHCTPAI[MOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PACTBOpaMU
KHUCJIOT U LIEJI0YE, KAUECTBEHHBIE PEAKIIMU Ha KATUOHBI METAILIIOB).

PacuétHble 3anaumn.

Pacuétpl mMaccel BelecTBa Wi 00bEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUU, €CIIU OJTHO
13 BEILIECTB UMEET MPUMECH.

Pa3znea 3. Xumud u :Ku3Hb

Ponp xuMum B 0OeCrieyeHUH SKOJIOTUUYECKOM, PHEPreTUUeCKON U MHUILEBOU
0e30macHOCTH, Pa3BUTHH MEAWIHUHBL [loHSATHE O HAyYHBIX METOAAaX IMO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIIAX  TPOMBIIIJIEHHOTO
MOJyYCHUS BaXKHEHIIINX BEIIECTB.

UenoBek B MHUpPE BEHIECTB M MaTEPUANIOB: BAXKHEHUIINE CTPOUTEIHHBIE
MaTepuasbl, KOHCTPYKUHMOHHBIE MAaTepUajbl, KpPAaCKHh, CTEKIO, KEepaMHKa,
MaTepuabl s JJIEKTPOHUKH, HAHOMATEPUANIbI, OPTAHUYECKUE U MUHEPAJIbHbBIC

yaoOpeHus.
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XuMHUs U 30pPOBbE 4YEJIOBEKA: MpaBHUia HCIOJIB30BAaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0E€30MaCHOIO HUCIOIb30BaHUS NPENAPATOB OBITOBOM XUMUU
B [IOBCETHEBHOU KU3HHU.

MexnpeaMeTHbIE CBSI3U.

Peanuzamuss  MeXIpeIMETHBIX  CBsI3ed INpU  M3YyYEHUM O0OwEed u
HEOpraHW4YecKor XUMHUHU B 11 Kjacce ocylIecTBISETCS Yepe3 MCIONIb30BAaHUE Kak
OOIIMX €CTECTBEHHO-HAyYHBIX TOHSATHH, TaK W TOHATUH, SBJISIOUINXCS
CUCTEMHBIMHU JIJIS1 OTAEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOT'O LIMKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HBIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpUs, AaHalU3, CHUHTE3, KIacCUpUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, SIBICHUE.

®dusznka: MaTepusi, SHEPIus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, paJIM0aKTUBHOCTb, MOJIEKYJIa, SHEPIeTUUECKUIM YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHO€ COCTOSIHME BEIECTBA, (PU3MUECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHHUs, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHUCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OpTaHU3ME.

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAeMbI€, TOILUIMBO,
pecypcesl.

TexHonorusa: XUMHYECKasi MPOMBIIIIEHHOCTb, METAJUTyprusi, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHUANIOB, CEIbCKOXO3SIMICTBEHHOE MPOU3BOJCTBO, MHILEBAs
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIJICHHOCTb,  MPOU3BOACTBO
KOCMETHUYECKHUX IMpernapaToB, IPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTE€pHAJIOB,
3JIEKTPOHHASI TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XNMHUHU HA BA3OBOM YPOBHE CPEJIHET'O OBIIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
OOy4YarONIMMHUCSL TMPOTPAaMM  CpPEIHEro OOLIEero o0pa3oBaHusl (JUYHOCTHBIM,
METalpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyecko OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS MpeaMeTa «XUMHS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOIIPEICTICHUIO;

HAJIMYUE MOTUBAIIUU K O0yUCHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YaroOlIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMH, MPHUCYIIUMH I[€I0CTHON
CUCTEME XUMHUYECKOTro 00pa3oBaHusl;

HaJIM4KE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
1[EJIN U CTPOUTH JKU3HEHHBIC IJIAHBI.

JIMYHOCTHBIE Pe3yNbTAaThl OCBOCHHS MpeaMeTa «XHUMHS JOCTHUTAIOTCA B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATENIBHOW [EATEIHHOCTH B COOTBETCTBHH C
I'YMaHUCTHYECKUMHU, COIIMOKYIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU 1IEHHOCTSMU
U HaeajaMyd POCCHUUCKOTO TPaKJAHCKOTO OOIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMaMud W  TpaBWIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIIMMHU  TpoleccaM
CaMOIIO3HAHUS, CAMOPa3BUTUSI W HPABCTBEHHOTO CTAHOBJICHHS JUYHOCTH
00y4Jarommxcs.

JIn4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpakKaroT
c(OpPMHPOBAHHOCTh OIBITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEITHLHOCTH
oOyJaromuxcs Mo peain3aiuy MPUHITHIX B O0OIIECTBE IEHHOCTEH, B TOM YHCIIE B
YaCTH:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HAHMS 00YJAIONTUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00s13aHHOCTEH,
YBAXEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEJCTaBICHUS O COIHMAIbHBIX HOpPMax M TpaBHUIaX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;
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TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUU YYEOHBIX U MO3HABATENbHBIX 3aj1a4, BHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY M HAyYHOMY HACJEAHIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUINTEIBHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYJa YYEHBIX U MPAKTUKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBSI3aHHbIE C XUMUYECKUMU SIBIICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHWE IIOCIEACTBUI 3THX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

COOJIO/IEHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BEHIeCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPaBWJI HMHAMWBUAYAJIBHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Y4YacTHE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);
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MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYY, JIFOJIAM TPyAa U Pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLTMAIIBHOW CPEJIbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUS NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUA €€ poju B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTHM XMMHHM JJII  COBPEMEHHOMU
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€30IacCHOCTH, B Pa3BUTHUM MEAMIIMHBI, OOECHEUEHHH YCIOBUUN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh

16



MoJTydaeMble 3HAHUS I aHAIH3a U OOBSCHEHUS SIBIICHUH OKPYIKAIOIIEro MUpPA U
MIPOUCXOASIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIFHO HCIIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METAINIPEJMETHBIE PE3YJIBTATbDI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YU€OHOIrO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUYMMblE IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJ0B TMO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
MpoIecc, CUCTeMa, HayIHBIA (paKT, MMPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHBIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIC,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBanue GyHKIIMOHATIBHOMN
TPaMOTHOCTH M COITUATbHOM KOMIIETCHITMH O0yUJarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIh30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBUS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MertanpeaMeTHbIe Ppe3yiabTaThl OTPAXKAOT OBJAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBnajieHre YHUBEPCATbHBIMU YI€OHBIMH TIO3HABATCIILHBIMU JCHCTBUSIMU:

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOATENLHO  (opMyNIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeAcsATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABIICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPH OCBOCHUW 3HAHMM MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,
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UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NO3HAHUS, UCIIOJIb3YEMble B XUMHUHU CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMpU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIN U 331a4U UCCIIEIOBAHUS, UCIIOJIb30BATh TOCTABIICHHBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUA U MPOBEIICHHS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOJIEIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, HPUMEHEHHUIO pa3IudyHbIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpManuu (HAy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTHUBOPEYUBOCTH;
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(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orObope wuHPOpMaNKK, HEOOXOMUMOW [T BBIOJHEHHS yYEeOHBIX 3a7ad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBnazieHNe YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSAMH:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMMHUYECKOTO 3KCIEPUMEHTA, IPAKTUUECKONH pabOThl MO UCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OBnazieHNe YHUBEPCATbHBIMU PETYIATUBHBIMU JIEHCTBHUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCIEAOBATENbCKUX 3aJad, BbIOMpaTh HauOoliee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

NNPEAMETHBIE PE3YJIBTATHI

10 KJIACC

[IpenMeTHble pe3yJabTaThl OCBOCHUSI Kypca «OpraHuueckas XUMHS»
OTPaXKaroT:
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cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B T[O3HAHUU SIBICHUU
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €€
(GyHKIHMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pelISHUs TPAKTUYECKUX 3a]1ay
U DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOUIEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHMYECKMX  3HAaHUM, KOTOpAas  BKIIFOYAET:
OCHOBOITOJIATAIONIME TOHATUA (XMMHUYECKMM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, JJIEKTPOOTPULIATEILHOCTh, XUMHUECKas
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJIPHBIM O00BEM, YIIEPOIHBIN CKeneT, (yHKIWOHANbHAS TPYIIa,
paanKai, U30MEPUs, U30MEPBI, TOMOJOTUYECKUN P, TOMOJIOTH, YIJIEBOAOPO/IBI,
KUCJIOPOJI U a30TCOAEpPXKAaILlME COCIUHEHUs, MOHOMEp, IOJIUMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKUW SI3bIK XHWMHUHW;, MHPOBO33PEHUYECKHE 3HAHWS,
JIe)KAIME B OCHOBE TMOHUMAHUS MNPUYUHHOCTH W CHCTEMHOCTH XHUMHYECKUX
SBJICHUM, (PAKTOJIOTMUYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM JIEATEIbHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTEPHbIC MPU3HAKUA TOHSATUM,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE IOHSITHUS IIPU
ONMCAHUU COCTABA, CTPOCHHUS U ITPEBPALIEHUN OPraHUYECKUX COECIUHEHNM;

c(hOpPMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUUYECKYIO CHMBOJIUKY IS
COCTaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XHUMHUUYECKUX PEaKIIUH,
M3TrOTaBIMBAaTh MOJIETU MOJIEKYJ OPraHMYECKHX BEHIECTB JI1 WILIIOCTPAIlUU HUX
XAMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAJICKHOCTh H3YyUECHHBIX
OpPraHMYECKUX BEHIECTB II0 HMX COCTABY M CTPOCHHUIO K ONpPEeACIEHHOMY
KJIacCy/Tpynne CcoequHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKALIUE
COCIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJWHEHHS), JlaBaTh UM HAa3BaHUS IIO
cuctematudeckoir Homenknarype (IUPAC), a Taxke NpUBOIUTH TPUBHAIBHBIC
Ha3BaHUS OT/ACIBHBIX OPraHUYECKUX BEHIECTB (ITHJICH, MPOMMWICH, aleTUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (eHos, dhopManbaeru, areTaibIAerua, MypaBbUHAs
KHUCJIOTa, YKCYCHasl KHCJIOTa, OJICMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TIIF0K034,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHABl XUMHYECKOW CBSI3H B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPATHBIEC);,
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c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHUS 3aBUCUMOCTH CBOICTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, JTWJIEH, MPOIMJIEH, alleTHUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmai, [eJUII0JI03a, aMUHOYKCYCHas KHCIIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIEBOIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOJAYKTOB PEAKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJII0JAeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSMH MO BBITOJHEHHUIO J1a0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIC PEAKIUU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3amucu YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);
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chOpPMHPOBAHHOCT, ~ YMEHHMA  COONIONATh  TMpaBUjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMass cMbIca mokasarens [1/JIK, moscHATh Ha mpumepax CIocoObI
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUI;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOILIEHMSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENIEHb OKUCIICHUSI, XUMUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTHYECKAS] JIUCCOLIMALNSA, OKHUCIUTEINb, BOCCTAHOBUTEIL, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMUYECKUM S3BIK XUMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEII[ECTB B OBITY U IPAKTUYECKOM ESITEIILHOCTH YEJIOBEKA,
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c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(OpPMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUUYECKYI0 CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, ramcéHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAs COMA, MUPUT U JIPYTHUE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBAJIEHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIECTBA (ATOMHAs, MOJIEKYJISIpHAs,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHUN (TPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIUU;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux snaemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  Pa3IMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TMpPHU3HAKaM (YUCIY M COCTaBYy pPEarupyrollux BEUIECTB, TEILUIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEaKIMii MOHHOTO OOMEHA, yUYUThIBAS
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 0 KOHIIA;
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c(OPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPIKIAFOIIHIEC
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auYHbIX (AKTOPOB; XapaKTep CMEIICHUS XUMUYECKOT0 PABHOBECHSI
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOTBI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH NPEICTABICHUM 00 OOIIMX HAyYHBIX MPUHIMIAX U
HKOJIOTUYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HUCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIMSIX, MACChl BEIIECTBA WM 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTpaBUJia MOJIL30BAHUS XUMUYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUEe MEePOKCUIA BOAOPOJa B MPUCYTCTBUU KaTalM3aToOpa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha cyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aJad I0
temam «Metaub»y U «HeMmeTtauibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIEHHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJNbTaThl XWMHUYECKOTO OJKCIIepUMEHTa B (opme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJy4aeMyK) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);
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chOPMHPOBAHHOCTh ~ YMEHHA  COONIIOMATh  TpaBUjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, Ha TpuMepax CHOCOObI YMEHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYCECKUX SBJICHHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX

dbopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTp OCHUS 0p TaHUYCCKUX COC I/IHeHI/I;I) A 3 bubmmorexa [IOK
' P P A ' https://m.edsoo.ru/7f41837c
M. bytneposa
Hroro o pasneny 3
Pasznea 2. YrieBoaopoabl
bubmnoreka IIOK
2.1 penenbHple yrieBoaopoIbl — alkaHbl 2 https://m.edso0.ru/7f41837c
25 HenpeienbHbIe YIIIEBOAOPO/IbI: ATKEHBI, 5 1 bubnmorexa LHOK
- ANKATMEHE], ATKHHE] https://m.edsoo.ru/7f41837c
bu6nunorexa LIOK
2.3 ApOMaTHIECKHE YIIIEBOIOPO/IBI 2 https://m.edsoo.ru/7f41837c
54 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJOB U 3 1 Bubsmorexa LIOK
. HX mepepaboTka https://m.edso00.ru/7f41837c
Hroro 1o pasneny 13
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust
3.1 Cruptel. denon 3 bubnuoteka [JOK
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3.2 Anpbaerupl. KapOOHOBBIE KUCIIOTHI. 7 Bubmmorexa LIOK
: CriowkHubie ShupbI https://m.edso0.ru/7f41837c
bu6nmoreka [IOK
3.3 YrneBo/bl 3 https://m.edsoo.ru/7f41837c
Htoro no pazneny 13
Pa3nen 4. A3oTconeprxkaiue opranudeckue coeJMHeHus1
bubnuoreka [{OK
4.1 A LA .b
MITHBL AMIHOKHCIOTHL. HEIH 3 https://m.edso0.ru/7f41837c
Htoro no pazneny 3
Pa3zgea S. BoicokoMoJieKky/IsIpHbIe COeIMHEHU S
bu6nmorexa LIOK
1 I1 .K .B 2
> TIACTMACCH. RayRyl. Bonowna https://m.edso0.ru/7f41837c
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH bubnuorexa [JOK
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3 https://m.edsoo.ru/7f41837c
anemenToB . 1. Menaeneera
19 CtpoeHue BemecTsa. MHoroobpasue ) bubsmorexa LHOK
- BEILECTR https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
1.3 X 6 1 1
HMIECIHE peakitin https://m.edso00.ru/7f41837c
Hroro mo pazueny 13
Pa3nen 2. Heoprannuyeckasi xumust
bu6mmorexa [IOK
2.1 Meransr 6 1 https://m.edso0o.ru/7f41837¢
bubmuorexa [JOK
2.2 Hemerassl 9 1 1 https://m.edsoo.ru/7f41837¢
23 CBs13b HEOPTAHUYECKUX U OPraHUYECKUX 5 Brbmorexa [IOK
. BeIleCTR https://m.edso00.ru/7f41837c
Uroro no pazgeny 17

Pa3zgen 3. XuMus M 'KU3HL
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bubmuoreka [JOK

31 XUMUS 1 SKH3Hb 4 https://m.edsoo.ru/7f41837c
Wroro no pazueny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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https://m.edsoo.ru/7f41837c

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB
Ne Hara DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonrTpoabsubie  IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTeJbHbIE PecypcChl
padoThI padoThI
_ bu6mmoreka [IOK
[Ipenmet oprannyeckoi
1 XHUMHH, €€ BOSHUKHOBEHHE, 1 https://lesson.edu.ru/lesson/a9f3d191-
pa3BUTHE U 3HAYCHUE Sele-4e24-ac02-efb16fa49f6a
Teopust ctpoeHust bubnuotexa [HOK
OpraHMYEeCKUX COCTUHECHUH
2 p H_, 1 https://lesson.edu.ru/lesson/c935a58c-
A. M. byrneposa, eé
ab0e-4c59-9dcf-20517ae4b52e
OCHOBHEIC ITOJIOKCHUS
IIpencrasienue o bu6nuoreka [IOK
KJaccuukanum
https://lesson.edu.ru/lesson/726ee099-
OpTaHUYECKHUX BEIECTB.
e1a9-410f-b8be-b4ch589aeadl
3 Homenkmarypa 1
(cucremaTnueckas) u
TPUBHUAJIbHBIE HA3BAHUS
OpTraHUYECKUX BEIECTB
bu6mmoreka [IOK
AJKaHBI: COCTaB U CTPOEHHE,
4 . B 1 https://lesson.edu.ru/lesson/258ddc06-
FOMOJIOTHHCCKIH Pt ec23-473c-b3d7-ed82fcaddd02
; MeTaH 1 5TaH — . bubmuoreka [{OK

IIPOCTEUIINE TPEACTABUTENN

https://lesson.edu.ru/lesson/96419271-
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https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a

aJIKaHOB

bbc8-44b9-b3ea-81a2be75c47a

AJIKEHBI: COCTaB U CTPOCHUE,

bu6nmoreka [IOK

6 . https://lesson.edu.ru/lesson/9641927f-

CBOMCTBa
bbc8-44h9-b3ea-81a2be75c47a
bubnuoreka LIOK

OTUJIEH U IPOIUIIEH —

7 IIPOCTEUIINE MTPEACTABUTENN https://lesson.edu.ru/lesson/05ab5925-
AJIKEHOB ba8e-499e-840b-70b5e8db71ae

bu6nmoreka [IOK
[IpaxkTuueckas padora Ne 1.

8 «lonyuenue 3TuneHa u https://lesson.edu.ru/lesson/53cd2379-
M3y4YEHHUE €r0 CBOMCTB» 2345-43b1-9f67-7ebcdaf03ce0
Anxanuensl. byranuen-1,3 bubmuorexa [JOK
MmeTmwioyraauen-1,3.

9 n yraa https://lesson.edu.ru/lesson/6df23393-

OJIy4E€HHE CUHTETUYECKOTO
e 6{08-4b9f-ae01-2983b95b854a
KaydyKa U pe3UHBI
AJIKWHBI: COCTaB B bubmmoreka [IOK
0COOEHHOCTH CTPOEHHS,
N https://lesson.edu.ru/lesson/05c9a929-
10 TOMOJIOTHYECKUN PSIJI.
. o 6741-4d7c-84b5-009292468356
AnleTiIIeH — MPOCTEeHIIHA
MPEACTABUTEND AIKUHOB
bu6mmoteka [IOK
Brraucnenus mo ypaBHEHHUIO
11 P https://lesson.edu.ru/lesson/7dada027-

XUMHYECKON peaKIuu

8448-418f-b416-fbaledd4ab6d
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https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d

ApeHbl: GEH30J1 U TOTYOII.

bu6nuoteka LIOK

12 T https://lesson.edu.ru/lesson/d86d7d00-
OKCHUYHOCTEL apE€HOB
P d5b4-491d-aded-c3ddal9feefs
[eHeTHYECKast CBS3b bubnmorexa [IOK
JIEBOJIOPOJIOB,
13 yr AOPOA https://lesson.edu.ru/lesson/6c919641-
[IPUHAISKAIINX K
prHaLIexa 7956-4130-b1fd-c7e71db395d7
pa3JIMYHBIM KJlaccam
IIpupoaHbie HCTOYHUKHU bubnnoreka HOK
JIEBOJIOPOJIOB: IIPUPOIHBIN
14 1}",;3 H TIOMyTHEIE HedbTAHbIC https://lesson.edu.ru/lesson/99557a5e-
- He(bTL H IPOTYKTHL b 2221-43e0-97b8-983de535c44d
nepepadboTKu
[IpupoaHbIe HUCTOYHUKHU bubmuoreka [JOK
JIEBOJJOPOJOB: IIPUPOIHBIN
15 1};1;3 u HOHI;THLIG HeI)(b’II“)}IHBIe https://lesson.edu.ru/lesson/99557a5e-
- He(I)TL H IPOJTYKTEL ol 2221-43e0-97b8-983de535c44d
nepepadboTKu
bu6nuoreka [IOK
KontpoabHaas padora 1mo
16 p v p https://lesson.edu.ru/lesson/6abf1680-
a3neny «YTIeBOIOPOIbI»
pasieiy A10poaL 4eb5-46f2-8ea5-44d63cccf518
bu6mmoteka [IOK
[IpenenbHbIE OAHOATOMHBIE
17 CIIUPTBI: METAHOJ U 3TAHOI. https://lesson.edu.ru/lesson/5439c18b-
Bonopoanas cBsi3b 7440-4b6f-bf84-c04fad71694f
18 MHOroaroMHBbIE CIIUPTHI: bubmuoreka [JOK

STUJICHTJIMKOJIb U TJIMLHCPHUH
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https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

https://lesson.edu.ru/lesson/461aa9c8-
c0ef-4827-a8e5-d12a0bedc826

DeHOoII: CTPOCHUE MOJIEKYJIBI,

bubnuoteka LIOK

19 buU3HYECKUE U XUMUYECKHE https://lesson.edu.ru/lesson/649883b8-

CBOMCTBA, IPUMEHEHHUE 7¢5f-4116-896e-10a2278b08f1
bu6nuoreka [IOK

20 ATbRCTHIEL: opMATLIETHA https://lesson.edu.ru/lesson/8664h319-
Y aleTanbIerul. ALETOH Oba3-4945-b076-cb7ae5858b90
OHOOCHOBHBIE MpeieTbHbIE bubnmorexa [IOK

21 KapOOHOBbIE KHCIIOTHI: https://lesson.edu.ru/lesson/b4feaa04-
MypaBbHHAs U YKCYCHAs 3438-4b57-a3ec-ba0f9fe63c0d
ITpaktiueckas padora Ne 2. bubmorexa [IOK

22 «CBolicTBa pacTBOpa https://lesson.edu.ru/lesson/9834d408-
YKCYCHOM KHUCTIOTBI» 386d-444a-8de3-7efba8b98cdb
CreaprHOBas ¥ OJICHHOBASI bubmmotexa [IOK

23 KHCJIOTBI, KaK MPEICTaBHTEN https://lesson.edu.ru/lesson/71ac43f2-
BBICIITUX Kap6OHOBBIX KHUCJIOT a0d4-4945-a0eb-1e59cd5f4dof
MEI1a KaK COJIM BBICIITHX bubmuorexa [IOK

24 KapOOHOBBIX KHCJIOT, HX https://lesson.edu.ru/lesson/71ac43f2-
MOIOI1Iee JIeiiCTBUE a0d4-4945-a0eb-1e59cd5f4d9f
CrnoxHble 3(hupbl Kak bubnmorexa [IOK

25 IPOU3BO/IHBIE KAPOOHOBBIX https://lesson.edu.ru/lesson/71ac43f2-

KHCJIOT. Fnz[p OJIN3 CJIOXKHBIX

a0d4-4945-a0eb-1e59cd5f4d9f
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https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f

3¢upoB

Kupsl: runponus,

bu6nmoreka [IOK
https://lesson.edu.ru/lesson/71ac43f2-

26 MIpUMEHEHHe, OMOJIOTHUYECKast
DOITH KUPOB a0d4-4945-a0eb-1e59cd5f4d9f
VTieBobl: COCTaB, bubmuorexa [{OK

27 kiaaccupukanusa. Baxueimme https://lesson.edu.ru/lesson/709ce43a-
MPEJICTAaBUTEINN: TJIF0KO034, deb6-4281-963b-01d2e212d4d0
bpykTo3a, caxaposa

bubmuorexa [JOK

28 Kpaxmai 1 neiionosa Kak https://lesson.edu.ru/lesson/690fhb76-
IIPUPOJHBIC ITOTTUMEPDI f94a-4177-bbbe-3d3ae748f716
KonTtponbHas padora o bubnuoreka [JOK

29 paszzneny https://lesson.edu.ru/lesson/66a7bd94-
«Kucnopoaconepxarniue 2bch-4ec7-b7c7-f1893919d25a
OpPTaHUYECKUE COCTUHEHUS

bu6nuoreka [IOK

30 AMUHBIL: MCTUIAMHH U https://lesson.edu.ru/lesson/0c608a59-
aHWINH 4c69-4481-839e-9205f201b73e
AMUHOKHUCIIOTHI KaK bu6mmoteka [IOK
amM(OTEpHBIC OPTaHUIECKHE https://lesson.edu.ru/lesson/c2f2f3d7-

31 COCIMHEHMS, UX 43d1-4873-ace0-78eca6009628
OMOJIOTHYECKOE 3HAUYCHHE.
IlenTuapl
benku kak nmpupoHbIe bubmorexa LIOK

32 BBICOKOMOJIEKYIIAPHELE https://lesson.edu.ru/lesson/c2f2f3d7-
S — 43d1-4873-ace0-78eca6009628
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https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628

33

34

OCHOBHBIG IIOHATHUA XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COEeIUHEHUI

OCHOBHBIC METObI CHHTE3a
BBICOKOMOJICK YIS PHBIX
coeguHeHuii. [ImacTMaccel,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34

bu6nuoteka LIOK
https://lesson.edu.ru/lesson/45b81dac-
acba-440e-99e3-14c3ba78050a

bu6nmoreka [IOK
https://lesson.edu.ru/lesson/45b81dac-
acha-440e-99e3-14c3ba78050a
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https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a

11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabubie IlpakTunyeckue
n/n Bcero u3ydeHusi o0pa3oBaTeJIbHbIC PeCypChl
padoThI padoThI
XUMHYECKUN DJIEMEHT. ATOM. Brbmorexa [IOK
1 DeKTpOHHAs KOHGUrypAIHs 1 https://lesson.edu.ru/lesson/20b1df2e-
ATOMOB 6ced-435b-b6dc-5155d30a45fa
[Tepuonuueckuii 3aKOH U bu6nunoreka [IOK
[Teproauueckas cucrema https://lesson.edu.ru/lesson/e7d48881-
5 XUMHUYECKUX dy1eMeHToB []. U. 1 055d-49da-a49c¢-7375¢3d033e9
MeHeneeBa, uX CBSI3b C
COBPEMEHHOM TEOpHUEHN
CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS bubnmnoreka [JOK
CBOWCTB XUMHUYECKUX https://lesson.edu.ru/lesson/e7d48881-
DJIEMEHTOB U X COEIUHEHUI 055d-49da-a49c¢-7375¢3d033€e9
TI0 TPYIIIaM U MepUuoam.
3 3HaueHUE MePUOTUICCKOTO 1
3aKOHA M CUCTEMBI
XUMHUYECKUX djiemeHnToB ..
MeneneeBa B pa3BUTHH
HayKu
CtpoeHue BemiecTna. bubmmorexa [JOK
XuMHYecKas CBSI3b, €€ BUJIBI, https://lesson.edu.ru/lesson/2859ec02-
4 MeXaHHU3MbI 00pa30BaHuUs 1 8ecd-4cd8-8531-edad962608fb

KOBaJICHTHOM CBSI3H.
Bonoponnas cBs3b
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https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb

BaneHTtHOCTD.
DJIEKTPOOTPULIATEIHLHOCTD.

bu6nuoteka LIOK
https://lesson.edu.ru/lesson/a9c9a6le-

5 CrerneHb OKUCIICHUS. e387-4ffe-bcfb-acadc7241b21
BermectBa MoekysipHOTO U
HEMOJICKYJISIPHOTO CTPOCHUS
[TonsiTHe 0 nUCHIEPCHBIX bubmmoteka [JOK
cucremax. McTuHHBIE 1 https://lesson.edu.ru/lesson/8ae38be6-
6 KOJUTOMIHBIC PACTBOPBI. e06f-4fae-9729-69903109f968
MaccoBast 107151 BEIIECTBA B
pactBope
Knaccudpukanus n bubnuorexa [HOK
HOMEHKJIaTypa https://lesson.edu.ru/lesson/5e33bc30-
7 HEOPraHMYECKUX COCAMHCHHUU. 805d-41fe-bf72-860434f45f57
['eneTrueckas cBsi3b
HEOPraHMYEeCKUX BEIIECTB,
Pa3IMYHBIX KIIACCOB
Krnaccudukanus XuMHueckux bu6nuoreka [IOK
peakiuii B HEOpraHM4ecKon u https://lesson.edu.ru/lesson/75637222-
OpPraHUYeCcKOi XMMHHU. 3aKOH d397-4b1a-810a-cc7bca9e8alc
8 COXpaHEHMs MacChl BELIECTB;
3aKOH COXpaHEHUS U
MpeBpaIeHHs SHEPTHH TIPU
XUMHAYECKHX PEaKIUIX
CKopocTb peakiyi. Bubmiorexa HOK
9 OGpaTHMBIC PCAKIIHHL. https://lesson.edu.ru/lesson/fOcb5def-
XUMHUECKOE PABHOBECHE 307e-4575-89d0-86041b603655
10 [IpakTnueckast padora Ne 1. bubnmnorexka HOK

«Bnusane Pa3IUYHBIX
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https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57
https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655

(hakTOpOB HA CKOPOCTH
XHUMHUYECKON PEaKIuuy

DNeKTpoNIUTHYECKAast
mucconuanud. Ilorarue o
BOJIOpOIHOM ToKa3atese (PH)

bubnuoreka LIOK
https://lesson.edu.ru/lesson/237cdb54-
2787-4817-8330-6e027b075645

11 pactBopa. Peakuuu HOHHOTO
obmena. ['maponus
OpPraHUYECKUX U
HEOPraHMYECKUX BEIIECTB
OKHCIUTENbHO- bubmmorexa LIOK

12 BOCCTaHOBHTEIIbHBIC PEAKIINY. https://lesson.edu.ru/lesson/8f219cef-
[TonsiTrie 00 3MEKTpOIIH3E 7a8a-44d5-b58a-b3d1b2eeb237
pacriaBoB U pacTBOPOB colieit
Kontposnbnas pabota mo Bubanorexa [IOK

13 pasneny «TeopeTuueckue https://lesson.edu.ru/lesson/cc14f97b-
OCHOBBI XUMHUID) ada3-4ac9-al123-dadc40973c6f
Mertannsl, UX IMOJOKEHHUE B bu6nuoreka [IOK
[lepuonuueckoii cucreme https://lesson.edu.ru/lesson/a0d5bd16-
XUMHYECKUX 3eMeHToB J[. U. 683e-4ale-8073-70c604e9c862

14 MenzeneeBa 1 0COOEHHOCTH
cTpoeHust atToMoB. O01IHe
¢u3nueckue cBoiicTBa
METaJJIOB
CrniaBbl METaJUIOB. bubnnorexa [JOK

15 DNEKTPOXHMIICCKHH Pt https://lesson.edu.ru/lesson/a0d5bd16-
HaTIPSIKEHHIT METAIITOB 683e-4ale-8073-70c604e9c862

16 XHUMUYECKUE CBOKCTBA bu6mmoreka [IOK
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https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
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https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862

BaXKHEHIIIUX METAJIOB
(HaTpWii, KA, KAJTBIHH,
MarHui, aJJlOMAHAN) U UX
COETUHEHUN

https://lesson.edu.ru/lesson/e7ff8162-
0d4d-40f8-b9f7-422c3e710750

XUMHUYECKUE CBOMCTBA XpoMma,

bubnunoteka LIOK
https://lesson.edu.ru/lesson/e7ff8162-

17 MEIH U UX COeTMHEHHI 0d4d-40f8-b9f7-422c3e710750
bu6nmoreka [IOK
18 XuMHUYECKHUE CBOHCTBA HVHHKaa https://lesson.edu.ru/lesson/e7ff8162-
KCIE3a 4 UX COCTHHCHUH 0d4d-40f8-b9f7-422¢c3e710750
[IpaxTuueckas padora Ne 2. bubmmoreka LIOK
19 "Penienue https://lesson.edu.ru/lesson/6545ec44-
AKCIEPUMEHTAIBHBIX 337124 110 34c5-4316-826b-a648d7d6fef7
Teme «MeTamib"
Hemeramibl, X monoXeHHUE B bubmmoteka [IOK
[Meproanveckoii cucreme https://lesson.edu.ru/lesson/2390b83e-
20 XUMHYecKkux 3aementos 1. U. a935-4¢96-bd3a-25f26d9c1139
MenpeneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB
®duznyecKkue CBOKMCTBA bu6mmoreka [IOK
HEMETAJIOB. AJJIOTPOITHUS https://lesson.edu.ru/lesson/2390b83e-
21 HEMETaJIOB (Ha MpuMepe a935-4¢96-bd3a-25f26d9c1139
KHCJIOpo/ia, cepbl, hocdopa u
yriepoja)
XHUMUYECKUE CBOMCTBA bu6mmoreka [IOK
22 raJoreHoB, CEPhI M UX https://lesson.edu.ru/lesson/cfb70c37-

COCTUHEHUN
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https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
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https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
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https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673

2784-4c66-be05-b0966dffb673

XuMU4YecKre CBOMCTBA a30Ta,

bu6nmoreka [IOK
https://lesson.edu.ru/lesson/cfb70c37-

23 N
(ocdopa 1 nx coeauHeHui 2784-4¢66-be05-b0966dffh673
XUMHUECKHE CBOMCTBA bubuorexa IIOK
24 VTIIEPOIIa, KPEMHHS H HX https://lesson.edu.ru/lesson/cfb70c37-
coequHenuil 2784-4c66-be05-b0966dffb673
| bu6nmoreka [IOK
o5 [IpumeHeHne BaKHEHIINX https://lesson.edu.ru/lesson/cfb70c37-
HEMETaJIJIOB U UX COCANHCHUH 2784-4c66-be05-b0966dffb673
O06o00menue u bubmuorexa [JOK
cUCTeEMaTU3als 3HaHWUH 110 https://lesson.edu.ru/lesson/cfb70c37-
26 teme «Hemeramipi». 2784-4c66-be05-b0966dffb673
BI)I‘II/ICJ'IGHI/IH 10 ypaBHeHI/IHM
XUMHYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI
[IpakTnueckas padora Ne 3. bubnmnorexka HOK
27 «Pemenne https://lesson.edu.ru/lesson/7c19b0ba-
AKCIICPUMEHTAIBHBIX 3a7a4 110 7815-4db3-86f4-d0ac5b740b3b
Teme "Hemeramier'"»
KonTtpomnbHas pabota 1o Bubnmoreka [IOK
28 remanm «MeTambny i https://lesson.edu.ru/lesson/34e920c7-
«HeMeTamIbn 570-45b1-8c7e-b7989845da49
29 Heopranuueckue u bubmmorexa [JOK

OpraHn4YCCKUC KUCJIOTHI.

https://lesson.edu.ru/lesson/35c2be59-
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https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://lesson.edu.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49
https://lesson.edu.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924

Heopraaunueckue u f1c6-46¢6-910c-46a0576d6924
OpPTraHUYeCKHUEe OCHOBAHUS
AmporepHbie bubmmotreka [JOK
HEOpPTaHWYECKUE U https://lesson.edu.ru/lesson/46b429e4-
30 OpPTraHUYeCKUE COCTUHECHHS. 1 931c-43fb-a2ba-be9eObbeddef
I'enernueckas cBs3b
HEOPTraHUYeCKUX U
OpPTraHUYECKUX BEIICCTB
Posab xumun B oOecrieyeHUN bubnnorexa [JOK
9KOJIOTHYECKOH, https://lesson.edu.ru/lesson/f5999557-
31 IHEPreTUYECKOM U MUIIECBON 1 18c8-4853-83a0-588bf830407a
0€3011aCHOCTH, Pa3BUTUHU
MEIUIIUHBI
[IpencraBnenust 06 oOmUX bubmmoreka [LJOK
39 HAYYHBIX MTPUHITAIIAX 1 https://lesson.edu.ru/lesson/f5999557-
MPOMBIIIUICHHOTO MOJTYYCHHS 18c8-4853-83a0-588bf830407a
BaXHEUIIIMX BEILECTB
bu6mmoteka [IOK
33 YenoBex B MUpE BEIIECTB U 1 https://lesson.edu.ru/lesson/b8e4d657-
MaTepHuajos 2cc7-4860-8583-9f76edc8a59f
bu6nuorexa LIOK
34 XHMUST 7 3/0DOBBE UETOBEKA 1 https://lesson.edu.ru/lesson/b8e4d657-
2cc7-4860-8583-9f76edc8a59f
OBUIEE KOJIMYECTBO YACOB 34

10 ITPOTPAMME
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https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 10 knacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.
Axk1monepHoe obmectBo «M3marensctBo «lIpocBerienue»
» Xumus, 11 knacc/ I'abpuensa O.C., Octpoymos WN.T"., Cnankos C.A.

AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

* 3agaynuk o xumuu: 10 kmacc: s yyanmxcs o01ieo0pa3zoBaTeIbHbIX
yupexaennii / H.E. Ky3nenona, A.H. JIEBkun. M3naTenbckuii eHTP
«Benrana-I'pad»

* 3agauHuk 1o xumuu: 11 kmace: 118 yyammxcs o01meoopa3zoBaTeIbHbIX
yupexaenuit / H.E. Ky3nenosa, A.H. JIEéskun. N3aaTenbckuil 1eHTp

«Benrana-I'pad»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

» bubmuoreka I1OK https://m.edsoo.ru/7f41837¢c
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