


HOACHUTEJIBHASA 3AITMCKA

Hacrosmias pa6odast mporpamma mmo xumuu 1t 10-11 kmacca (yrimyOmeHHbBIH
YpOBEHB) CpeIHel 00111e00pa30BaTENIFHOM IIKOJIBI COCTaBICHA HA OCHOBE:!

1.

®denepanpHoro 3akoHa «O0 oOpasoBanuu B Poccuiickoit depepamum» OT
29.12.2012 Ne 273-®3 (c u3MEHEHUSIMU WM JOMOJIHEHUSMHU, BCTYNHUBIIUNA B
cuiy ¢ 13.07 2021).

®deepaabHOrO TOCYIAPCTBEHHOIO0 00pa30BaTEIbHOIO CTaHIapTa HA4albHOTO
obmero ooOpazoBanus (mpukaz ot 31.05.2021 Ne 286 MuHucrepcTBa
npocsenienust Poccuiickoit ®@eneparuu «O0 yTBepKIaeHUU (GeaepabHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbLHOTO CTaHAapTa HadajdbHOrO OOIIEro
oOpa3zoBaHus», 3apeructpupoBaHHbli B Muntocre Poccun 05.07.2021,
peructpanuoHHbi HoMep 64100).

. Ilpukaza MunucrepcrBa npocBemenuss Poccuiickon ®depepauuu  OT

09.10.2024 Ne 704 «O BHECEHMM HU3MEHEHHH B HEKOTOPBIE IIPUKA3bI
MunucrepcTBa IIPOCBEIICHUS PO, Kacarouuecs benepanbHBIX
obOpazoBarensHbIx mporpamm HOO, OO0 u COO» (3aperucTpupoBaH OT
11.02.2025 roga).

IIpukaza MunucrepctBa mnpocsemenus Poccmiickonn @enepaunn  OT
08.10.2025 Ne 729 «O BHeCeHMM HU3MEHEHHI B HEKOTOpBIE IPUKA3bl
MuHucrepcTBa IIPOCBEILECHHUS PO, KacaroIuecs (benepabHbIX
oOpazoBarensHbix nporpamm HOO, OO0 u COO» (3apeructpupoBaH OT
03.12.2025 rona, peructpanuoHHbiii Ne84436).

Ilpukaza MuHucrepctBa mnpocseumieHuss Poccuiickonn @enepauuu  OT
10.11.2025 Ne 808 «O BHECEHMHM HU3MEHEHHII B HEKOTOpBIE IPUKA3bl
MunucrepcTBa IIPOCBEICHUS PO, Kacaroumecs benepanbHBIX
obOpazoBarensHbIx mporpamm HOO, OO0 u COO» (3aperucTpupoBaH OT
11.02.2026 rona, peructpanvontbiii Ne 85296).

IIpuka3 MunucrepctBa mnpocenieHus Poccniickon  @Pepepanuu  OT
18.05.2023 Ne 371 «OO6 ytBepxkaeHun ¢eaepalibHON 00pa30oBaTEIbHOM
MIPOrpaMMBbI CPETHETO OOIIETO 0OPA30BAHUSY.

OcHOBHOM 00pa30BaTeNbHON MPOrpaMMbl CPEIHEro OOIIero 0o0pa3oBaHUs
MAOY Kackapunckoit COILl, yTBepk1eHHON Ha mencoBete, mpoTokona Nel
or 29.08.2025 r., mpukazom Ne 681 ot 29.08.2025r., coriacoBaHHOM
VYmpasastomum CosetoM ikosbl 29.08.2025 r. (mpotokoin Nel?2).

Yyeonoro mmana MAOY Kackapunckoit COII, yTBepx aeHHOr0 Ha
negcoBere, NpoTokod Nel2 ot 27.06.2026 r., mpukazom Ne 432 ot 29.06.2026
r. U corjgacoBaHHoro YmnpasmasironuMm CoeroM mkonsl 29.06.2026 .
(mpotoxkoi Ne 10).

[TonoxxeHnss o paboyux mporpamMmax yuyuTelned 1o 00pa30BaTEIbHBIM
IIporpaMmam, yTBEPKIAEHHOIO Ha Iencosere, npotokoa Nel ot 29.08.2025 1.,
npukazoM Ne 637 or 29.08.2025 1. M COINIACOBAaHHOTO Y IPaBIAIOIIUM
Cosetom kol 29.08.2025 r. (mpotokost Ne 10).

XyuMHsI Ha YpPOBHE YIJIyOJIEHHOrO HM3y4EHHs 3aHUMAET Ba)XKHOE MECTO B

CUCTEME ECTECTBEHHO-HayyHOro oOpa3zoBanus yuwammxcsa 10-11 kiaccos.
N3yuenne mpemMmera, peaqusyeMoe B yCIOBHAX AU depeHITMPOBAHHOTO,
npoduiIbHOTO OO0y4YeHHUs, IIPU3BAHO OOecHeYuTh 00IIeo0pa3oBaTeIbHYI0 U



OOIIEKYTbTYPHYIO TOATOTOBKY BBITYCKHHUKOB IIKOJIBI, HEOOXOAMMYIO ISt
aJlanTaluy UX K OBICTPO MEHSIOIIMMCS YCIOBHSIM KHU3HU B COLIMYME, a TAKXKe NI
NPOJODKEHNUsST OOy4EeHHs B OpraHu3alusax Mpo(ecCHOHATbHOTO 00pa30BaHHUA, B
KOTOPBIX XUMUS ABJISIETCS OJHON M3 TPUOPUTETHBIX JUCIIUILINH.

B nporpamme mno XuMuUM Ha3zHaueHUE MpeAMeTa «XUMUS» MOIydaeT
NOJPOOHYI0  MHTEPIPETAllMI0 B COOTBETCTBMM C  OCHOBOIOJAraroluMu
nonoxeHusiMu GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJIEH, COAepKaHus,
pe3ynbTaToB OOyueHuss W TpeOOBaHUI K YpPOBHIO IOATOTOBKH BBIITYCKHHKOB.
CBUAETENBCTBOM TOMY SBJISIFOTCS CIEAYIOIIHME BBINOJHAEMbIE MPOrPAMMON MO
XUMHH QYHKINU:

o UWHPOPMAIIMOHHO-METOJMYECKAs], peamu3alus KOTOpOoH obecreunBaeT
NOJlyYE€HUE MPEJICTaBICHUS O LENAX, COACp)KaHUM, OOIIel cTpaTeruu
00Oy4eHus, BOCIUTAHMSI U Pa3BUTHUSL 0OYHAIOIIMUXCS CPEICTBAMU NPEAMETA,
U3y4aeMOoro B paMKaxX KOHKPETHOIO poduIs;

e OPraHU3aLMOHHO-IUIAHUPYIOIIAS, KOTOpas Ipe1ycMaTpuBaeT
onpeaereHre: MPUHIUIOB CTPYKTYPUPOBAHHUS M IOCIEI0BATEIbHOCTH
U3y4eHUs Y4eOHOro MarepHualia, KOJMYECTBEHHBIX M Kay€CTBEHHBIX €r0
XapaKTEepPUCTUK; MOAX0A0B K (POPMHUPOBAHMIO COAECPKATEIbHON OCHOBBI
KOHTPOJISI U OLEHKH OOpa3oBaTEeNbHBIX JIOCTHKEHUN OOydaroluxcs B
paMKax HTOrOBOWM arrecTauud B (OpME €IUHOr0 ToCyAapCTBEHHOTO
9K3aMEHa N0 XUMHUH.

[Tporpamma juis yriryOa€HHOTO U3yUEHUsT XUMUH:

e YCTAHABIMBACT WHBApPUAHTHOE MPEIMETHOE COJEp)KaHHUE, 0053aTeIbHOE
Ui U3y4EHUs B paMKax OTACNbHBIX MpoduiaeH, MnpeaycMaTpuBaeT
pacrpeqieIeHne W CTPYKTYpUpPOBaHHE €ro IO KiaccaM, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/pa3iesiaM Kypca;

e JaéT MPHUMEPHOE pacmpeiesieHne y4eOHOro BPEMEHH, PEKOMEHyeMOro
JUISl U3YYEHUSI OTJIEIbHBIX TEM;

e TIpeJIaraeT TMPHUMEPHYIO IOCIEIO0BATCILHOCTh HM3YyUYCHHS] YICOHOTO
Marepuaia ¢ y4ETOM JIOTUKH TMOCTPOCHUSI Kypca, BHYTPUIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e J1a€T METOJMYECKYI0 MHTEPIIPETALMIO LIEJIEH U 3a7a4 U3YYEHUs MpeIMeTa
Ha yTriyOJ€HHOM YPOBHE C YI€TOM COBPEMEHHBIX TIPUOPUTETOB B CHCTEME
cpemHero obOmero oOpa3oBaHMS, COJICPKATCIBHOW XapaKTePUCTUKH
IUTAHUPYEMBIX ~ PE3yJlbTaTOB OCBOEHUS OCHOBHOM 0Opa3oBaTeIbHOM
IpOrpamMMBbl CpEIHETO o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEJAMETHBIX), a TakKe C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENBHBIX  JEHCTBUI  OOyYaromierocss MO OCBOCHHUIO
COJEpKaHUS TIpeMETa.

[Io BceM Ha3BaHHBIM MO3ULHSIM B MPOTPaMME MO XUMHUH IPETyCMOTPEHA

MPEEMCTBEHHOCT, € OO0y4Ye€HHEeM XHMHHM Ha YpPOBHE OCHOBHOTO OOIIETro
oOpazoBaHus. 3a TmpeaeIaMd yCTAaHOBJIEHHOM MporpaMMod MO  XUMHUHU



00s13aTenbHOM (MHBAPUAHTHOM) COCTABIISIONIEH COEpKAaHUS YIEOHOTO TIpeamMeTa
«XuUMHSD» OCTa€TCsl BO3MOXKHOCTh BBIOOpa €ro BapHaTHMBHOW COCTaBJISIOLICH,
KOTOpasi JOJKHA OIPEAENAThCS B COOTBETCTBUM C HAIPABIEHUEM KOHKPETHOTO
npodumns oOyueHusl.

B coorBerctBun ¢ koHuenrtyainbHbIMHA nojoxeHusmu PI'OC COO o
Ha3HAYeHUM MpeaIMeToB 0a30BOro U YrIyOJIEHHOTO YpOBHEH B cHUCTEME
muddepeHIIMpoBaHHOTO OOYyYEHHUST Ha YPOBHE cpeaHero oOiero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIIyOJEHHOTO M3y4YEHHUS HANpaBICH Ha pealu3aluio
MPEEMCTBEHHOCTH C  TIOCTCAYIONIMM  JTaloM  MOJYYeHHUS  XHUMHUYECKOTO
oOpa3oBaHHMsI B paMKax U3YyYCHHUS CICUUATBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JUCUUIUIMH B By3aX M OpPraHU3alUsiX CPEAHEro MpodecCHOHAIBHOIO
oOpazoBaHus. B 3Toil cBsI3u u3yueHue npeaMeTa «XUMHUS» OPUEHTUPOBAHO
MPEMMYIIECTBEHHO Ha  pacCHIMpPEHHEe W  YIIYyOJeHUE TEOPETHUECKOH U
MPAKTUYECKON MOATOTOBKH OOYYAIOIIMXCS, BRIOPABIIUX OMPEASHEHHBIA MPOGUIH
oOyueHus1, B TOM YHCJE C MEPCHEKTUBOM MOCIEAYIOLIEr0 MOIYyYEHUS! XMMHUUECKOTO
oOpa3oBaHMsI B OpraHu3anusix npodeccruoHaibHOro oopazoBanus. Hapsay ¢ atum,
B cBere TpedoBanuii ®I'OC COO k mninaHupyeMbIM pe3yJibTaTaM OCBOEHUS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAMMBI CPEAHETO OO0IIero oOpa3oBaHUs
W3y4YeHHE TpeaMeTa «XUMHUS» OPHEHTUPOBAHO TaKKe Ha pEIICHHE 3aaad

BOCITUTAHUS U COIIMAIBHOTO Pa3BUTHUSI OOydaronmuxcs, Ha (OpMUPOBAHHE Y HUX
OOIIEMHTEINIEKTYaIbHBIX YMEHUH, YMEHUN pallMOHANIM3AlMd Y4eOHOro TpyJa |
0000IIEHHBIX CIOCOOOB  AEATEIBLHOCTH, WMEIOIMNUX  MEXKIAUCIUIIIIMHAPHBIN,
HaJIIPEIMETHBIN XapaKTep.

CocraBnsitoliuMu nipeaMeTa «XUMUs» Ha YPOBHE YIIIYOJIIEHHOTO HM3y4YCHUS
ABJISIIOTCSL  yrIyOnéHHble Kypcbl — «Opranuwdeckas xumus» u  «OOmas u
HeopraHudeckas xuMus». [Ipu onpeaeneHnn moaxoa0B K 0TOOPY U CTPYKTYpPHOM
OpraHu3allud COJICPXKAHUSI ATUX KypCOB B IporpaMMe IO XHUMHUU 3a OCHOBY
npuHATel TonoxkeHuss ®I'OC COO o paznuumsax 06a30BOT0 U YriayOiaEHHOTO
YPOBHEHN U3YUYEHHUS IIPEAMETA.

OcHoBYy conepkanust KypcoB «Opranmueckas xumusi» u «OOmas wu
HEOPraHUYECKAs] XHUMHSI» COCTABISIET COBOKYINHOCTh MPEAMETHBIX 3HAHUU U
YMEHUM, OTHOCSIIUXCS K 0a30BOMY YpOBHIO M3YYEHHUs IMpeaMeTa. JTa CUCTeMa
3HAHUU TMOJy4aeT OMNPEACIIEHHOE TEOPETHUUECKOE OMOJHEHUE, MO3BOJISIIOIEE
OCO3HaHHO OCBOUTH CYIIECTBEHHO OOJBIINI 00BEM (DAKTOIOTHUECKOTO MaTepHuaa.
Tak, Ha yriayOiaEHHOM ypOBHE HM3YyYEHHS MpeaMeTa OoOecredeHa BO3MOMXKHOCTD
3HAUUTETFHOTO YBEIUYEHUS 00bEMa 3HAHUM O XUMHUYECKUX DJJIEMEHTaX U
CBOMCTBAx UX COCAMHEHUI HAa OCHOBE PACHIUPEHUS U YIIIyOJICHUS MPEACTABICHUIM
O CTPOCHUM BEIIECTBA, XUMUYECKOM CBSI3M M 3aKOHOMEPHOCTSIX MPOTEKAHUS
peakiuii, pacCMaTpMBaeMbIX C TOYKH 3pEHUS XHUMHYECKOM KUHETUKU U
TepMOJMHAMUKU. V3ydyeHne nepruoandeckoro 3akoHa u llepuoandeckoi cuctemsl
XUMHUYECKUX JJIEMEHTOB 0a3upyeTcss Ha COBPEMEHHBIX KBAHTOBOMEXaHUYECKUX
MIPEICTABIICHUSIX O CTPOCHHWHM aToMa. XUMHUYECKas CBS3b OOBSCHICTCS C TOYKH



3pEHUS SHEPreTUUECKUX U3MEHEHUH NMpHU €€ 00pa30BaHUU U Pa3pyILIECHUHU, a TAKKE
C TOYKM 3pEHUS MEXaHU3MOB e€ oOpa3zoBaHus. M3ydeHue THUIOB peakuui
JOMOJIHAETCS ~ (OPMHUPOBAHUEM  MPEACTAaBICHUM 00  3IEKTPOXMMHUYECKUX
MPOLECCax M DIIEKTPOJIU3€ pacIulaBOB M PacTBOpPOB BemecTB. B Kypce
OPraHMYEeCKOM XHMHH TIpU PACCMOTPEHHH  PEAKIMOHHOM  CIOCOOHOCTH
COCIMHEHUN yaeNsIeTcsl 0c000e BHUMaHUE BOmpocaM 00 AJIEKTPOHHBIX d(dekTax,
O B3aMMHOM BJIMSIHUH aTOMOB B MOJIEKYJIaX U MEXaHNU3MaX PEaKIMii.

Ocoboe 3HaueHHMe HUMEeT TO, YTO Ha COAEpKAHHE KypcOB XHUMHHU
yrIyOIEHHOTO YPOBHS U3YUYEHHS JJIs KJIacCOB ONPEAeIEHHOT0 npodus (TIaBHBIM
o0pazoM Ha WX CTPYKTypy M XapakTep JIOMOJHEHUN K O0Omeil cucreme
MPEJMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEKHbIE IpeaMeThl. Tak, Hanpumep,
B COJIEpP)KaHUU MpeaMeTa Ul KJIACCOB XUMHKO-(pu3mueckoro nmpoduius OosbLioe
3HayeHue OyIyT MMETh 3JIEMEHThl yuyeOHOro mMartepuaina no obmed xumuu. Ilpu
M3Y4YEHUU TMpeAMETa B JaHHOM CJIy4yae akLEHT OyJeT caelaH Ha OOILIHOCTb
METOJIOB TIO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHUH U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHAs TEeOpHsl (MOJICKYJIsIpHas Teopusi B (PU3HMKE), 3aKOHBI COXPaHEHUS
MacChl M DSHEPIUM, 3aKOHBl TEPMOJMHAMMKH, 3JIEKTPOJIN3a, IPEICTABICHUS O
CTPOECHUU BEILECTB U APYIOE€.

B T0 xe BpeMs B colepKaHUM TMpeAMeTa JUisl KIJIACcCOB XHMHKO-
Oouonoruueckoro npoduis O0dbIIKUKA yAETbHBIA BeC OyJIeT MMETh OpraHuvecKas
xumus. B aTOM ciaywae mpemocTaBisieTcss  BO3MOXKHOCTh st Oolee
00CTOSITEILHOTO ~ PACCMOTPEHUS XUMUYECKOM  OpraHu3alMi  KJIETKH  Kak
OMOJIOTHMYECKONH CHCTEMBI, B COCTaB KOTOPOW BXOMAT, K MpPUMEpPY, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JHUMOHIAbI, OEJIKH, YIJIeBOJbl, HYKJICHHOBbBIC
KHUCJIOTBI U Jpyrue. IIpm 3TOM 3HaHUS O COCTaBE M CBOMCTBax IPEICTABUTENICH
OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIIy>)KAT OCHOBOM HJisi W3y4YeHUs
CYIITHOCTH TIPOIECCOB (DOTOCHHTE3A, ABIXaHUS, TUIIICBAPEHUSI.

B mnnane QopMupoBaHUsT OCHOB HAayYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIeHAYYHBIX METOJOB IMO3HAHUS U OIBbITA IPAKTUYECKOIO IPUMEHEHUS] HAyYHBIX
3HaHUU H3Yy4YeHHE MNpeAMeTa «XUMUsS» Ha YIIIyOJEHHOM YPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3AX C Yy4ye€OHbIMU IpEeIMETaMH, BXOJIAIIUMHU B COCTaB
npeaAMeTHbIX oOnactell «EcTecTBEHHO-HAay4dHblE MpeAMETb», «Maremartuka u
uH(popmaTuka» U «Pycckuil sI3bIK U IUTEPATYPAY.

[Ipn um3ydyeHun yuyeOHOro mnpeamera «XHUMHs» Ha YIUIyOJIEHHOM YpPOBHE
Tak)Ke, KaKk Ha YpOBHE OCHOBHOI'O U CpellHero ooduiero oopasoBanus (Ha 0a30BOM
YPOBHE), 3ajjaueil NePBOCTEIEHHON 3HAYMMOCTH SBIAETCA (OPMUPOBAHHUE OCHOB
HAayKd XHMMHHM Kak OOJIaCTH COBPEMEHHOIO0 €CTECTBO3HAHUS, MPAKTUUYECKON
JEeSATENbHOCTH YEJIOBEKA U OJTHOIO M3 KOMIIOHEHTOB MUPOBOM KYJbTYyphl. Pemenue
TOM 3a7auu Ha YrayOJE€HHOM YpOBHE W3YYEHHs] NpeIMeTa Mpeaoyaraet
peanu3anunio TaKuX LeJIel, KaK:

e (opMHpOBaHHE MPEACTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDPA,

3aKOHOMEPHOCTSIX U MMO3HABAEMOCTH SIBIICHUI PHUPOJBI, O MECTE XUMHUU B



CHUCTEME €CTECTBEHHBIX HayK H €€ BeIymed poiu B oOecredeHuu
YCTOMYMBOTO  pa3BUTHsI ~ 4YEJIOBEYECTBA: B  PELIEHUH  IpodsieM
HKOJIOTUYECKOM, IHEPreTUYECKON U NMUIIEBON O€30MaCHOCTH, B Pa3BUTUU
MEULMHBI, CO3JaHIUU HOBBIX MaTEPHUAJIOB, HOBbIX UICTOYHUKOB YHEPTUU, B
o0ecreyeHny pPanroOHAIBHOTO MPUPOIOIOIb30BaHNs, B (OPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTypbl YEJIOBEKa, a TaKXKe IKOJIOIMYECKU
000CHOBaHHOT'O OTHOLIEHHUSI K CBOEMY 3/10pPOBBIO M IIPUPOIHON CPEIE;
OCBOCHME CHUCTEMBl 3HAHUM, JEXAIIUX B OCHOBE XUMHUYECKON
COCTABJISIFOLIEN €CTECTBEHHO-HAYYHON KapTUHBI MUPA: (PyHIaMEHTaIbHBIX
MIOHATHM, 3aKOHOB M TEOPHM XHWMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHHMH BeIlleCTBA Ha PA3HbIX YPOBHSIX — AaTOMHOM, WOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJMHAMHYECKUX MU
KMHETHYECKUX 3aKOHOMEPHOCTSX INPOTEKaHUSI XUMHUYECKHX PEaKLuil, O

XUMHUYECKOM PAaBHOBECHH, PACTBOpPAX U JAUCIEPCHBIX CUCTEMAX, 00 00X
Hay4YHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOICTBA;

dbopmupoBaHue y OO0 yJarOIIIXCS OCO3HAHHOT'O MMOHUMAaHUSI
BOCTPEOOBAHHOCTH CHCTEMHBIX XHUMHUYECKUX 3HAHUM I OOBSICHEHUS
KIIFOYEBBIX HJCH W TpoOJieM COBPEMEHHOW XUMHHM, JJI1 OOBSCHEHUS W
MIPOTHO3UPOBAHUS SABJICHUM, MUMEIOIINX €CTECTBEHHO-HAYYHYIO TPUPOLY;
rPaMOTHOTO PEIICHUS MPOOJIEM, CBSI3AHHBIX C XUMUEH, TPOTHO3UPOBAHUA,
aHaJIN3a M OLIEHKH C MMO3UIMI YKOJIOTMYECKON 0€30IIaCHOCTH ITOCIEICTBUM
OBITOBOM M TPOW3BOACTBEHHOM JICSITCIHPHOCTH YEJIIOBEKa, CBSI3aHHOM C
XUMHUYECKUM ITPOU3BOJICTBOM, UCIIOJIb30BAHUEM U TTePEePaOOTKOIN BEIICCTB,;
yriyOJeHHue  MPEJACTAaBICHUH O  HAay4YHbIX  MeToAaxX  ITO3HaHWMS,
HEOOXOJMMBIX JIJII TPUOOpPETCHHS YMEHHH OpPHEHTHPOBATHCA B MHUPE
BEIIECTB U OOBICHEHHS XHUMHYECKHX SBIEHHH, HMEIOIMX MECTO B
MPUPOJIC, B MPAKTUYECKON JIESITEIILHOCTH U TTOBCETHEBHOM JKU3HHU.

B mnnaHe peanuzanuu MepBOOYEPEIHBIX BOCIUTATENBHBIX W  PAa3BUBAIOIIMX
GyHKIMIA TETOCTHON CHCTEMBI CpeIHEro o01iero oOpa3oBaHHs MPU H3yUYCHUH
npeaMeTa «XUMHs» Ha  yIIyOJEHHOM ypOBHE OCOOYI0  aKTyalbHOCTh
MpUOOPETAIOT TaKKE LU U 3a7a9H, KaK:

BOCIIUTAaHWE YOEKIEHHOCTH B II03HABAEMOCTH SBJICHUN TPHUPOIBI,
YBAXEHUSI K TMPOIECCY TBOpPUECTBA B OO0JACTH TEOPETUUYECKUX U
NPUKJIAAHBIX HMCCIEIOBAHUN B XMMHH, (POPMUPOBAHHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHUBAIIMM K OOYYECHHMIO M TIO3HAHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CAMOBOCIHUTAHMIO Ha  OCHOBE  YCBOGHHS
001L1eYeI0BEUECKUX [ICHHOCTEI;

pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, NHTEIUICKTYAIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH oOyuaromuxcs, (GopMUpOBaHME y HHX CO3HATEIBHOTO
OTHOIICHHUA K CamMOOOpa30BaHWIO U HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBUIO YCIIEITHOM TPO(ecCHOHaNbHON U OOLIECTBEHHOMN JIeATeTbHOCTH,



OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3JI0POBBIO M TOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HU;

e (opMupoBaHHME YMEHHI M HAaBBIKOB Pa3yMHOTO MPHUPOAOIOIH30BAHUSA,
Pa3BUTHE HKOJIOTUYECKON KYJIbTYphI, TPUOOPETEHUE OMBbITa OOIIECTBEHHO-
IIOJIE3HOM DKOJIOTUUECKON AE€ATEIIHbHOCTH.

OO6mIee 9nCI0 9acoB, MPEIyCMOTPEHHBIX JUISI U3YYCHHS] XUMHH Ha YTITyOJICHHOM
ypOBHE cpeaHero obmiero odbpasoBanusi, cocrarisieT 204 gacoB: B 10 kiacce —
102 gaca (3 yaca B Henenmo), B 11 kimacce — 102 yaca (3 yaca B HEZIEIHO).



COILEP KXAHUE OBYYEHUA
10 KITACC

OPTAHNYECKASA XUMMUA

Teoperuyeckre 0CHOBBI OPraHUYECKON XUMUHM.

[IpenMer W 3HAYEHWE OPraHUYECKOW XUMHH, IMPEACTABICHHE O
MHOT000Pa3ui OPraHUIECKUX COCTUHEHUIA.

DNEeKTPOHHOE CTPOEHUE aToMa YIJIEpOJa: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMA. BaneHTHble BO3MOKHOCTH aTOMa yIVIEpOJa. XHMMHYECKas CBSA3b B
OpPraHMYECKUX COSAMHEHUSIX. THIBI THOPHUIN3alui ATOMHBIX OpOUTANel yriepo/a.
Mexanu3mbl  00pa3oBaHMsl KOBAJEHTHOW CBs3M (OOMEHHBII U JIOHOPHO-
aKUEenTOpHbINM). TuUmbl MepekpblBaHUS aTOMHBIX OpOUTanel, ©- U T-CBSA3M.
OpnuHapHasi, TBOWHAs W TpoiHas CBs3b. CIOCOOBI pa3phiBa CBSA3CH B MOJCKYJIax
oprannyeckux BemiecTB. [loHsTue o cBOOOAHOM panukane, Hykieopune u
aneKTpoduIe.

Teopust crTpoeHuss opranudeckux coeauHeHuid A.M. bytnepoBa wu
COBPEMEHHBIE MTPEJCTABICHNUS O CTPYKTYPE MOJIEKYJI. 3HAYEHNE TEOPUU CTPOCHHUS
OPraHMYECKUX COCAMHEHWUA. MOJEKyIsIpHble U CTPYKTYpHBIE  (HOPMYIIHI.
CrpykrypHble (OpMyJibl pa3IMYHbIX BUJOB: pa3BEPHyTas, COKpalEHHA,
ckeinerHass. M3omepusa. Buael u3oMepuu: CTPYKTypHas, IIPOCTPAHCTBEHHAs.
OnexTpoHHbIE 3((EKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN (MHIYKTUBHBIM
¥ Me30MepHBIN 3D PEKTHI).

IIpencraBienne o kiaccupuKalud OpraHUYecKuxX BemlecTB. I[loHsATHE O
dbynkmonansHOM rpymme. ['omonorus. ['omonoruueckue psasl. CucreMaTudeckas
HOMeHKkIaTypa opranudyeckux coenuuenuii (IUPAC) u TpuBuUalibHbIE Ha3BaHUS
OTZEJIbHBIX IIPEICTABUTEIICH.

OcobeHHocTH M KiacCUpUKalUs OpraHu4eckux peakuui. OKUCIUTETbHO-
BOCCTAHOBUTENBHBIE PEAKIINA B OPTraHUYECKON XUMUMU.

OKCIIEpUMEHTAIbHBIE METOJBl HM3Y4YE€HUs BEIIECTB M HX NPEBPAIICHUM:
O3HAaKOMJIEHHE C 0Opa3liaMi OPraHUYeCKHUX BELIECTB U MaTEpUalaMH Ha UX OCHOBE,
OTBITHI TI0 MPEBPALICHUIO OPraHUYECKUX BEUIECTB MPU HArpeBaHUM (IUIaBJICHUE,
oOyriaMBaHUE M TOPEHHUE), KOHCTPYUPOBAHHE MOJENIEH MOJIEKYJ] OpPraHUYECKUX
BEILIECTB.

YrieBoaopoasbl.

Anxanbl. ['oMmonornyeckuil pss ajkaHoB, oOmas popmysia, HOMEHKJIATypa U
U30MepHus. DICKTPOHHOE M MPOCTPAHCTBECHHOE CTPOECHHME MOJIEKYJ ajJKaHOB, Sp -
ruopuau3anms aTOMHBIX OpOHMTaneil yriepoaa, o-cBsi3b. Pu3nUecKue CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOWMCTBA aJKaHOB: PEAaKUUU 3aMEIICHUs, H30MEPU3aLNH,
NErUAPUPOBAHUSA, LHUKIN3ALUH, [TUPOJIN3a, KPEeKUHra, ropenus. [Ipencrasienue o
MEXaHU3ME PEAKIMN PAAUKAIBHOTO 3aMEIICHMUS.

Haxoxnenune B mpupoje. CriocoObl MOTydeHHs U IPUMEHEHHUE aJTKaHOB.

[Muknoankanel. O6mas ¢popmyna, HOMEHKIaTypa U usomepusi. OCOOEHHOCTH
CTPOCHHMSI M XUMHYECKMX CBOMCTB MaJjblX (I[MKJIONpPOINAH, UUKIOOyTaH) H
OOBIYHBIX (IIUKJIOMEHTAH, ITUKIIOIEKCAaH) IUKIOaTKkaHOB. CrocOObI MOJIYyYECHUS U
IIPUMEHEHUE UKIJIOAIKAHOB.

Anxensl. ['oMosiornueckuii psii ankeHoB, oOmiast popmyia, HOMEHKJIATypa.
DIIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHWE MOJIEKYJI ajKCHOB, Sp*-
ruOpuan3anysi aTOMHBIX OpOWTaneil yriaepoaa, o- U m-cBsi3u. CTpyKTypHas H
reomerpuueckas (LUc-TpaHc-) wu3zomepus. DPU3NYECKUE CBOWCTBAa AJKEHOB.
XHMMHUYECKUE CBOWCTBA: PEAKLUUU MPUCOCAVHEHUS, 3aMEIICHUSA B O-IIOJIOKECHUE
IIPU JBOWHOW CBA3M, IOIUMEpU3anuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHBIC peakiy Ha ABOWHYIO CBA3b. CIIOCOOBI MOTYYCHHS U IPUMEHEHHE
AJIKCHOB.

Anxaauensl. Knaccupukanus ankagueHoB (CONpsKEHHBIE, U30JUPOBAaHHBIE,
Kymyaupogantvie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOEHUS U XUMHUYECKUX CBOMCTB
CONMPsDKEHHBIX  aueHoB, 1,2- wu  1l,4-npucoegunenue. Ilonumepuzanus
conpsiKEHHBIX JUEHOB. CIOCOOBI MOTYYeHHS ¥ TPUMEHEHNE aJIKaIUCHOB.

Anxunbl. ["'oMoorrueckuii psi aTkKuMHOB, 00mas GopMmysa, HOMEHKIATypa U
U30MEpUsl. DJIEKTPOHHOE W NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3anusi aTOMHbIX opOuTanei yriepoga. @uU3nMyecKue CBOMCTBA AJIKHHOB.
XHUMHUYECKUE CBOMCTBA: PEAKIIMU IPUCOECTUHEHUS, JUMEPU3ALMA U TPUMEPHU3ALINH,
OKHCIIeHHs. KHCIIOTHBIE CBOMCTBA QJIKWHOB, UMEIOIINX KOHLIEBYIO TPOMHYIO CBA3b.
KadecTBeHHbIE peakliu Ha TPOWHYIO CBs3b. CIIOCOOBI MOMYYEHUSI U TPUMEHEHUE
AJIKWHOB.

ApoMartuyeckue yrieBoJopoasl (apeHbl). I'omonorndyeckuil psj apeHoB,
oOmiast popmyrna, HOMEHKIATYpa U U30MEpUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJbl OeH30ma. DuU3HYecKHMe CBOWCTBA apeHOB. XHMHYECKUE
CBOMCTBa O€H30J1a U €ro rOMOJIOTOB: PEAKI[MU 3aMEIIECHHs B O€H30JIbHOM KOJIbIIE U
YIJIEBOJAOPOJAHOM pajvKalle, PEakUUU INPHUCOCIUHEHUS, OKUCIEHUE TOMOJIOTOB
Oenszona. IlpeacraBieHue o0 OpPUEHTHPYIOIIEM JEHCTBUU 3aMECTUTENEH B
OCH30JbHOM KOJIBLIE HAa NpPUMEpPE aJKWIbHBIX pPAIUKaJOB, KapOOKCUIBHOH,
TUAPOKCUIIBHOM, aMUHO- M HUTPOIPYNIbI, aTOMOB rajoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB ctupoiia. [lonmumepuzanus crupona. CiocoObl MOTydYeHHs U
IIPUMEHEHUE apOMATUYECKUX YIVIEBOAOPOIOB.

[Tpuponnsiii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh U €€ nmpoucxoxaeHue.
KameHHbI#1 yrosis 1 npoaykTsl ero nepepadotku. Criocoosl nepepadboTku HeQTH:



NEPETOHKA, KPEKUHI (TEpMUYECKHUI, KaTalUTUYECKUM), pUPOPMHUHI, MUPOIHU3.
[IponyxTsl nepepaboTku HEPTH, UX MIPUMEHEHUE B IPOMBIIIEHHOCTH U B OBITY.

['eneTrueckas CBsSI3b MEK/y Pa3IUYHBIMU KJIACCAMU YTJIEBOJOPOJIOB.

OJIIEKTPOHHOE CTPOEHWE TaJOreHIIPOU3BOAHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIIECHMs] TaJoreHa Ha THUJIPOKCOrpYIly, HUTPOTPYyNIy, LUAHOTPYIIILY,
amuHOrpynmny. JlelicTBMe Ha TrajJOreHIpPOU3BOAHBIE BOJHOIO M CIHUPTOBOIO
pactBopa miénoun. B3auMoaencTBUE AUTATOT€HAIKAHOB C MArHUEM WU LIMHKOM.
ITonsitne 0 METaJIOOPTraHUYECKUX COCIMHECHHUSIX. Hcnonb3oBanue
raJIOTEHIIPOU3BOJHBIX  YIJIEBOAOPOJOB B OBITY, TEXHMKE W TIpU CHUHTE3E
OpraHUYECKUX BEIIECTB.

DOKCIEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEUIECTB U UX MPEBPAILCHHIA:
U3y4YeHHe (PU3NUECKUX CBOMCTB YIJIEBOJOPOJOB (PacTBOPUMOCTD), KAUE€CTBEHHBIX
peaxkuuil yrieBoJOpOJOB pa3IUYHbIX KiIaccoB (0OecLBEYMBAHUE OPOMHOW WU
MOJHOM BOJBI, pacTBOpa MEpMAaHraHaTa Kajius, B3aHMMOJICHCTBHE all€TUJIEHA C
aMMHAaYHbIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOEe OOHapy)eHHUE
yriaepoja M BOJOPOJAa B OpPraHMYECKUMX BELIECTBAX, IOJYYEHHE JTWICHA WU
M3Yy4YEHHE €ro CBOWCTB, O3HaKoOMJIeHHE ¢ KoJulekiusamu «Hedtb» m «Yromby, c
oOpa3llaMM  IUIaCTMAacC, Kay4yKOB U pE€3HHbI, MOJECIMPOBAHUE MOJEKYII
YIJIEBOJOPOOB U FAJIOT€HIPOU3BOIHBIX YIIIEBOJOPOIOB.

Kuciaopoacoaepxamnue opraHu4ecKue CoeANHEeHUs!.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHHE MOJIEKYJ (Ha MpuUMeEpe
MeTaHojla U 93TaHona). ['omonoruueckuil psin, obmas ¢dopmyna, H30Mepus,
HOMEHKJIaTypa W Kijaccupukauus. DU3MYECKUE CBOWMCTBA  MPEAETbHBIX
OJIHOATOMHBIX CHUPTOB. BoOJOpOgHBIE CBS3M MEXAY MOJIEKYJaMU CIHPTOB.
XHWMHUYECKUE CBOMCTBA: PpEAKUMU 3aMEUIeHMs, JerujpaTalud, OKHUCIECHUS,
B3aUMOJICCTBUE C  OPraHMYECKMMH U  HEOPraHWYECKUMH  KHCIOTaMH.
KadecTBeHHas peakuysi Ha OJJHOATOMHBIE CIIUPTHL. JlefiCTBUE 3TaHOJIAa U METAHOIA
Ha opraHu3M uenoBeka. CrnocoObl MOJy4eHHS M MPUMEHEHHE OJJHOATOMHBIX
CIIUPTOB.

[TpocTeie 3¢dupel, HOMEHKIaTypa U n3oMepuss. OCOOEHHOCTH (PU3NYECKUX U
XMMHUYECKUX CBOWCTB.

MHOroaTroMHble CHOUPTHl — STUICHIJUKOIb W riauuepud. dusnyeckue u
XUMUYECKUE CBOWMCTBA: PEaKUMU 3aMEUIECHUs, B3aUMOJCHCTBUE C OPraHUYECKUMU
M HEOPraHMYECKUMH KHCIIOTaMH, KA4E€CTBEHHAs pPEaklHs Ha MHOIOATOMHBIE
cnupthl. [IpencraBneHne o MexaHuW3Me peakUuid HYKJICO(QUIBHOIO 3aMELEHUS.
JleiictBue Ha opraHu3Mm 4enoBeka. CrnocoObl TONYyYEeHHS W NPUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHME MOJEKYNbl, B3aUMHOE BIMSHUE THAPOKCOTPYNIIBI H
6enzonpHOTO sifpa. Pusznueckue cBoricTBa PeHosa. OCOOCHHOCTH XMMHUYECKUX



cBoicTB ¢enona. KauecTBeHHble peakiuu Ha ¢eHon. TokcuyHocTh (eHona.
Crnioco6bl mosrydeHus ¥ npuMenenue penosna. denondopmanbaeruaHas cMoIa.

KapOoHuiibHbIE COETMHEHUS — aJIbJIETUBl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWIBHON Trpymmbl. ['OMonorudeckue psabl aiabJAETUI0B U KETOHOB, OOIIas
dbopmyna, u3oMepuss W HOMeHKiIarypa. Dusnueckue CBOWCTBAa albJCTUIOB U
KETOHOB.  XMMHMYECKHME  CBOMCTBA  albJETMI0OB W  KETOHOB:  PEaKUuu
npucoequHeHns. OKHUCIICHUE AJIbIETHIOB, KAUECTBEHHBIC PEAKIIUU HA aJIbICTUIBL.
CniocoObl OTy4YeHHs M IPUMEHEHHE aTbJCTHIOB U KETOHOB.

OHOOCHOBHBIE IIpeiEbHbIE KAPOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KHUCIIOT. M3oMepust u HomeHkIaTypa. Ou3ndeckue CBOMCTBA
OJIHOOCHOBHBIX MPEJEIbHBIX KapOOHOBBIX KHCIOT. BOJOpoAHBIE CBA3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCIOT. XUMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STEepU(PUKALMK, PEAKUUW C YYACTHEM YTIJIEBOAOPOJHOIO PpaJUKaIa.
OcoOEHHOCTH CBOWCTB MYpaBbUHOW KHCIOTHL. [loHATHE O TPOU3BOAHBIX
KapOOHOBBIX KHUCJIOT — CIIOXHBIX 3(upax. MHOroobpasne kapOOHOBBIX KHCIOT.
Oc00OEHHOCTH CBOWCTB HENPENETbHBIX M apOMaTHUYECKHX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KHCJIOT, THAPOKCUKAPOOHOBBIX KHCIOT. [IpemcraBuTeny BBICIIMX
KapOOHOBBIX KHCJIOT: CTE€APUHOBAs, NAJIbLMUTHHOBAsS, OJEUHOBAs, JUHOJEBAS,
JuHONeH08as KUCIoThl. CrocoObl MOTyUYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['oMonorudeckuit psi, odmas Qopmyna, u3oMepus u
HOMEHKJIAaTypa. DHU3NYECKHE M XHUMUYECKHE CBOMCTBA: THUAPOJIM3 B KHUCIOW U
LIETTOYHOM Cpeie.

Kupsl. Ctpoenne, puznyecKkue U XUMUYECKHAE CBOWCTBA KUPOB: THAPOIIN3 B
KHUCIION U 1esiouHoi cpeae. OCoOOEHHOCTU CBOMCTB KHPOB, COJIEPKAIIUX OCTATKH
HETPEIETbHBIX JKUPHBIX KUCIIOT. JKuphl B Ipupo/Ie.

Mpbuia’ Kak COIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILIEE IEHCTBHE.

OO0mras xapakTepucTuka yrieBogoB. Kiaccudukanus yrieBoaoB (MOHO-, Tu-
U Toyicaxapuabl). MoHocaxapuIbl: TJIOKO3a, (QpPyKTO3a, ramgakrosa, pubdosa,
ne3okcupubo3za. duznueckue CBOICTBa U HaxoxjaeHue B npupone. dortocunres.
XUMUYECKUE CBOMCTBA TJIFOKO3BI: PEAKIIMU C YYaCTHEM CIUPTOBBIX U albJACTUIHOM
IpynIn, CHUPTOBOE M MOJIOYHOKHCIOE OposkeHue. [IpumeHeHme TIIOKO3bI, €€
3HAYEHUE B JKU3HEIECATEIBHOCTH OpraHns3Ma. Jlucaxapuasl: caxaposa, MajabT03a U
J1aKkTo3a. BoccTaHaBIMBaKONME U HEBOCCTAHABIMBAKOLIME Aucaxapuasl. ['uaponus
nucaxapunoB. Haxoxenue B npupoae u npumeHenue. [lonucaxapuasl: kpaxmadn,
IVIMKOTEH W 1euroio3a. CTpoeHne MakpoOMOJEKYJd Kpaxmana, IJIMKOT€Ha H
neiutono3bl.  DHU3MYECKWE CBOMCTBA Kpaxmajla M LEJUTIOJI03bl. XUMHYECKHE
CBOWCTBA KpaxMmalla: THJIpOJI3, KAYECTBEHHAsl pEaklUHs C MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUIFOJIO3bI: THAPOJIN3, MOIydeHHe 3(upoB 1emntono3bl. [lonstue o6
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).



DKCHEepUMEHTANIbHBIE METOJIbI M3Y4YEHHUs BEUIECTB M WX MpEeBpalleHU:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJIA C HATPUEM,
OKHCJIGHHE 3TUJIOBOTO CIUPTa B aNbJCTHJ HA PAacKaJEHHOW MEIHOW IPOBOJIOKE,
OKHUCJIGHWE STHJIOBOTO CIMPTAa JUXPOMATOM Kaiusi (BO3MOXKHO HCIOJB30BaHUE
BUJICOMATEPHUAIIOB), KAUYE€CTBEHHBIC PEAKIMU Ha albJerujabl (C THUIPOKCHUIOM
muammuncepeopa(l) wu  rumpoxcumom  meau(Il)), peakuus rTiauMUepuHa €
ruapokcusiom Menu(Il), xumMuyeckue CBONCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMO/ICHCTBUE pacTBopa rioko3bl ¢ ruapokcuaoMm meau(ll), BzaumopeiicTue
KpaxMmaja ¢ MOJIOM, pelIeHUE SKCIEPUMEHTANBHBIX 3a7ad 1Mo TeMaM «CrupThel 1
benonb», «Kap6oHoBbie KUCTOTHI. ClIOXKHBIE ADUPBD».

A30Tcoaepskalue OpraHuvecKue coenHeHusI.

AMWHBI — OpraHUYECKHE MPOU3BOHBIE aMMHaka. Kiaccudukamms aMUHOB:
anudaTHIECKUe ¥ apOMaTHYECKHE; TICPBUYHBIC, BTOPUYHBIE W TPETUUYHBIC.
Crtpoenue Moiekyn, obmas gopmyia, U30MepHusi, HOMEHKJIATypa U (PU3UUIECKHe
CBOMCTBAa. XMMHUYECKOE CBOMCTBA aiM(PaTUUECKUX AMHHOB: OCHOBHBIC CBOMCTBA,
ANKUJIMPOBAHKUE, B3aWMOJICHCTBHE IMEPBUYHBIX aMUHOB C a30THCTOM KHCIIOTOM.
Coun aIKWJIaMMOHHUS.

AHWIMH — TMPEeJICTaBUTEIh aMUHOB apoMartudeckoro psga. CTpoeHue
aHWIMHA. B3anMHOe BIMsHUE TPy aTOMOB B MOJIeKyJie aHuanHa. OcoOEHHOCTH
XUMUYECKUX CBOWCTB aHWIMHA. KadecTBeHHBIC peaknmu Ha aHWiIuH. CriocoObl
MOJIyYeHUS] U TpUMEHEHuEe anudaTUyecKux amMuHOB. [lonmydeHue aHwiIvMHA U3
HUTPOOEH30J1a.

AmuHokucioTel. Homenknatypa u uzomepus. OTAenbHbIEe MPEICTABUTETHU Ol
AMUHOKHCJIOT:  TVIMOWH, ajdaHuH.  Du3nYecKkue CBOWCTBA  aMHHOKHCIIOT.
XWMHUYECKHE CBOWCTBA aAMHUHOKHCIOT KaKk aM(OTEepHBIX  OpPTaHHMYECKHX
COCIMHCHHM, pEaKIus TOJUKOHACHCAIIMN, OOpa30BaHUE TICNITUIHON CBSI3U.
buonornyeckoe 3HaueHne aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTHIOB.

benku kak npuponneie nonumepbl. [lepBuuHas, BTOpUYHAS W TpPETHUYHAS
CTpyKTypa OenkoB. XHMMHUYECKHE CBOWCTBa OEJIKOB: THAPOJIM3, JIC€HATYpaIlus,
KaueCTBEHHbBIEC PEaKLIUU Ha OENIKU.

OKCIEpUMEHTANIBHBIC METOJbI HW3YUCHUS BEIICCTB M HMX IPEBPAIICHUIA:
pacTBOpeHHE OCIKOB B BOJIE, JACHATypalus OCIKOB NPH HArpeBaHWUU, ITBETHHIC
peakuuu Ha O€JIKM, pelIeHWe OKCIEPUMEHTAIbHBIX 3a7ad [0 TeMaM
«A3oTcoliep)Kalliue ~ OpraHuyeckue  coeauHeHus’» u «Pacmo3naBaHue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJieKyJIsIpHbIE COeTMHEHHS.

OCHOBHBIC TOHATHS XWMHUH BBICOKOMOJICKYJISIPHBIX COCAMHCHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTETICHb MOJTUMEPHU3ALIUU, CPEIHSS MOJICKYJISIpHAs



Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH —
MOJIMMEPU3ALUs U TTOJTUKOHICHCAIHSL.

[Tonmumepuble Mmarepuanbl. [lmacTmaccsl  (MONMATHIIEH, MOJUIPOIMIIEH,
MOJIMBUHWIXJIOPU], TOJUCTUPOJ, TMOJUMETUIMETAKpUiIaT, IOJIMKapOOHATHI,
nonudTUIeHTepedTanar). Y Tuiau3aius u nepepadoTka rmiacTUka.

DnacToMepBHl: HaTypaJbHBIN Kay4dyK, CUHTETUYECKHE KayqyKd
(OyTaareHOBBIH, XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHble (XJIONOK, IEPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CUHTETUYECKHUE (KalpOH U JaBCaH).

[Tonumepsl CIIEIMATBHOTO Ha3HA4YCHUS (Tedon, KeBJjap,
AIIEKTPOTIPOBOIAIINE TOJTUMEPHI, OHOpa3iaracMbie OJTUMEPHI).

DKCHepUMEHTAJIbHbIE METOJbl M3yYEHHUS BELIECTB W HUX MPEBpPALICHUI:
O3HaKOMJIEHHE C 00pa3liaMy MPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcc,
Kay4yKOB, pCIICHHE DJKCIEPUMEHTAIbHBIX 3ajay Mo Teme «Pacrno3HaBaHue
MJIaCTMACC ¥ BOJIOKOH).

Pacuérnpie 3agaun.

Haxoxzaenue MoJekyasspHOW (OpMyJibl OpPraHMYECKOrO COEAMHEHHUS 110
MacCoBBbIM  JIOJIAIM  DJIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAXOXKJICHHUE
MOJICKYJISIPHON  (hOpMYJIBI OpPraHMYECKOro COEAUMHEHHsT Mo Mmacce (00bEMy)
MPOYKTOB CTrOpaHus, IO KOJHMYECTBY BemecTBa (Macce, 00BEMY) MPOIYKTOB
pPEaKMu W/WUIM HUCXOJHBIX BEIIECTB, YCTAHOBJCHHE CTPYKTYpHOU (HOpMYIIbI
OpPraHUYECKOTO BEIIECTBA HA OCHOBE €r0 XHMHUYECKUX CBOWCTB WJIHM CIIOCOOOB
MOJIyYEHUs, ONpPENEICHUE JO0IM BbIXOAA NPOAYKTa PEAKIUH OT TEOPETUUYECKU
BO3MOJKHOTO.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MeXIpeIMETHBIX CBSA3EH MPU U3YUEHUH OPraHUYEeCKOW XUMUH B
10 kmacce OCyIIECTBISETCS dYepe3 HUCIOIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TIOHATHN, TaK W TIOHITHH, TPHUHATBIX B OTACIBHBIX MpeAMETax
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO1ue ecTecTBEHHO-HAYYHbIE TTOHITHS: SBICHUE, HAYYHBIN (DaKT, TUIIOTE3a,
Teopus, 3aKOH, aHalIM3, CHUHTE3, KilacCU(UKanus, HaONIOJCHUE, H3MEPEHUE,
HKCIIEPUMEHT, MOJIENb, MOJICTUPOBAHUE.

®dusuka: Marepus, aroM, OJJIEKTPOH, TMPOTOH, HEUTPOH, MOJEKYyJa,
HSHEPreTUUECKUA YPOBEHb, BEILECTBO, TENO, OOBEM, AarperaTrHoe COCTOSHHUE
BEIIECTBA, (PU3UYECKUE BEIWYWHBI, CAUHHUIBI W3MEPEHHs, CKOPOCThb, JHEPTHS,
Macca.

buonorus: kmerka, opraHuW3M, DJKOCHCTeMa, Ouocdepa, MeTadoOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIN M reTepoTpOPHBIA TUIl MUTAHUSA, OpPOKEHUE,



dboTocuHTE3, IbIXaHWE, OCNKH, YIJIEBOJABI, JKUPBI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTBHL.

["eorpadus: mose3Hpie HCKOMaeMbIe, TOTUIUBO.

TexHONMOTHSA: TMHIEBBIE MPOIYKTHI, OCHOBBI PAIMOHAIBHOTO TIHTaHUS,
MOTOIIIME CPEJICTBA, MAaTEPHAIBI M3 UCKYCCTBEHHBIX U CHHTCTHYCCKUX BOJIOKOH.

11 KIIACC

OBIIIAA U HEOPTAHUYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMHUMU.

Atom. CocTaB aTOMHBIX siziep. XuMHuueckuid snemeHTt. M3oromnsl. CtpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YKCIIA. DHEPreTUYECKUE YPOBHU U
nmoaypoBHU. AToMHBIe opouTanu. Knaccudukays XuMAdecKux 3JEMEHTOB (S-, p-,
d-, f-omementsr). PacmpeneneHue SIEKTPOHOB MO AaTOMHBIM  OPOWTAIISAM.
DOneKTpOHHbIE KOHPUTYpAIIUH aTOMOB 3JIEMEHTOB MEPBOTO—4ETBEPTOTO MEPHOIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHHH, SJIEKTPOHHBIC KOH(PUTYpaIlMd HOHOB.
DIIEKTPOOTPULIATEIIBHOCTD.

[lepnognueckuit 3akoH U [lepronnueckas cCuCTeMa XUMHAYECKUX JJIEMEHTOB
JI.N. MenneneeBa. CBa3b NMEPUOIUUECKOrO 3akoHa W [lepmoamdyeckon CUCTEMBI
XMMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpHUEU  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MU
MPOCTBIX M CIIOXKHBIX BEIIECTB MO TpylmnaM ¢ MepuojaM. 3HAYECHHUE
nepuoandeckoro 3akona /.M. Menneneena.

Xumuyeckass CBsi3b. BHIBl XMMHYECKOM CBSI3M: KOBAJEHTHAs, HWOHHAs,
MeTayuimueckas. MexaHu3Mbl OOpa30BaHUS KOBAJICHTHOW CBSI3M: OOMEHHBIH M
JOHOPHO-AKIENTOPHBIA. JHEPrus U JUIMHA CBSA3U. [[0IApHOCTH, HAPABICHHOCTH U
HAChIIAEMOCTh KOBAJIEHTHOW cBsi3u. KparHble cBa3u. BopoponHas CBA3b.
MeKMONEKyJIIpHbIE B3aUMOICHCTBUSI.

BaneHTHOCTP W BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYpPbl MOJIEKYJI C UX T€OMETPUUYECKUM CTPOEHUEM (Ha MIpUMepe COeAUHEHUM
AJIEMEHTOB BTOPOTO TIEPHUO/IA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeqUHEHHSIX. COCTaB KOMIUJIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTesb, JIMraHIbl. 3HAYEHUE KOMIUIEKCHBIX COCIMHCHUMH.
[loHATHE O KOOPAMHALIMOHHOW XUMHH.

BemectBa  MOJEKYJSIDHOTO M HEMOJIEKYJSIPHOTO  CTPOE€HUA.  THIIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucteMax. Mcruaneie pactBopsl. [IpeacraBnenue o
KOJUIOUJHBIX pacTBopax. CrocoObl BBIPAXKEHHS] KOHILIEHTPAIMU PaCTBOPOB:
MaccoBasi JoJisl BELIECTBA B pPacTBOpE, MOJsIpHasi KOHUEHTpauusa. HacellieHHble u
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpuctamnoruaparsl.



Knaccudukaiuys 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpuUBUANbHBIC
Ha3BaHMS OTIEJIbHBIX MIPEACTABUTENIEH HEOPTaHUUECKUX BEIIECTB.

Knaccudukaiuys XuMUUeCKUX peakiuii B HEOPTaHUYECKOW U OpPraHMYeCKOu
XUMHUH. 3aKOH COXPAaHEHUS MAacCChl BELIECTB; 3aKOH COXPAHEHUS U IMPEBPAILCHUS
DHEPTUU TIPU XUMHUYECKUX peakiusaX. TermtoBbie 3PPEKThl XUMHUICCKUX PEaKITHil.
TepMoxuMudeckre ypaBHEHUS.

CKOpOCTh XMMUYECKOM peakinu, €€ 3aBUCUMOCTb OT Pa3JIMYHbIX (PAKTOPOB.
['oMoreHHble ¥ TETEPOTreHHbIE peaklny. KaTanu3s u KaTaJin3aTopsl.

OOpatumMble 1 HeoOpaTUMBIE PEAKITMU. XUMHYeCcKoe paBHOBecue. KoHcTanTa
XUMUYECKOTO paBHOBecHus. DaKTOpbI, BIUSIONIMEC HA TOJIOKEHUE XUMHUYECKOTrO
paBHOBECHS: TeMIepaTypa, JaBJI€HUE U KOHIICHTpAIlMU BEIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunoun Jle [larense.

Onektponutuueckas auccoruanus. CuiabHble W CiaOble  AJICKTPOJIUTHI.
Crenenb nuccoumaruu. Cpena BOJHBIX PACTBOPOB: KHUCIOTHAs, HEUTpasibHas,
menounas. Bogopoansiii nokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuuu.  CTeneHb  OKHUCIECHUS.
Okucnautens W BOcCTaHOBUTENb. lIponecchl OKUCIEHUS UM BOCCTAHOBIICHMUS.
Baxneiime OKHCIATETW W BOCCTAHOBHTENW. MeETOJ AJIEKTPOHHOTO OajaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

OKCNEepUMEHTAIbHBIE METOJIbl HM3Yy4Y€HHUs BEIIECTB U HUX MPEBpAIlCHUN:
pa3lIoKEHHUE TEPOKCHIA BOJOPOJA B TMPUCYTCTBUU KaTaau3aropa, MOJEIU
KPUCTAJUIMYECKUX PEHIETOK, TPOBEICHUE PEAKIIMIH HOHHOTO 0OMEHa, OTpe/IeICHIEe
Cpelbl PacTBOPOB C TMOMOINBID HMHAWKATOPOB, W3YUYEHHUE BIIUSHUS PA3TUUHBIX
(akTOpOB Ha CKOPOCTh XHMHUYECKOW PEAKIUA W TIOJOKCHHE XHUMHUYECKOTO
PaBHOBECHSI.

Heopranuyeckass xumus.

[Tonoxxenne HemetauioB B Ilepuoanueckoil cucreMe XHUMHYECKHUX
anemeHToB J[.M. MeHneneeBa 1 0COOEHHOCTH CTPOCHUSI UX aTOMOB. DuU3NUECKHUE
CBOMCTBA HEMETAJUIOB. AJITOTPOINMS HEMETAUIOB (Ha MpUMEpEe KUCIOPOJa, CEphl,
dbocdopa u yraeponaa).

Bomopon. Ilomydenue, ¢u3mveckne W XUMHYECKHE CBOWCTBA: PEAKIUH C
METAJJIAaMH W HEMETaJUIaMH, BOCCTAHOBHUTEIIbHBIE CBOWCTBA. [ WApUIEBL
TonNMBHBIE AIIEMEHTHI.

["amorensl. Haxoxpaenwe B mpupone, CroOCOObI MOTydYeHUs, (GU3UIECKUE M
XuMUueckue cBoicTBa. ['amoreHoBoopobl. BaxkHelme KUCIopoACcCoaepKallne
COEIMHEHMsI rajoreHoB. JlabopaTopHbie U MPOMBINIIEHHBIE CIIOCOOBI MOMYyYECHHUS
rajoreHoB. [I[puMeHeHne rajloreHoB U UX COEAUHEHHUI.



Kucnopon, o3oH. JlabopaTopHble W TPOMBIIUICHHBIE CIOCOOBI MOTYyYEHHUS
kucinopoaa. @PuU3N4YeCKue U XMMHYECKHE CBOMCTBA M MPUMEHEHHUE KHCIOPOAa U
030Ha. OKCUIBI U IEPOKCUBI.

Cepa. HaxoxaeHue B Tpupoae, CHOCOOBI TMOMydeHUs, (Qu3ndeckue wu
xumudeckne cBoictBa. CepoBomopon, cyiabdumbl. Oxcunm cepwi(I1V), oxcup
cepbl(VI). CepHucras u cepHas KUCIOTHI U WX coidu. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIIOTHL. [IpruMeHeHune cepbl U €€ COeTUHEHUM.

A3zor. Haxoxnenue B mpupojie, CIHOCOObI TONyYeHHs, (PU3UUYECKHE U
XUMUYECKUE CBOMCTBA. AMMUaK, HUTpuabl. OKCUIBI a30Ta. A30THCTasi U a30THas
KHUCIIOTBI ¥ BiX coti. OCOOEHHOCTH CBOMCTB a30THOM KHUCIIOTHI. [IpruMeHenne azoTa
Y €r0 COCIMHEHUM. A30THBIC yI00pEHHUS.

®ochop. Haxoxnenwe B mpupoje, CrnocoObl MOTydeHus, (HU3MYecKkue u
xumudeckue cBoictBa. Dochuapl u pochun. Oxcunsl ocdopa, GocdopHas
kucinota u e€ comu. [Ipumenenue ¢ochopa u ero coenunenuit. dochophsie
ya0OpeHusl.

Yrimepon, HaxoXIeHWE B TpUPOAC. AINIOTPONHBIE  MOIU(DHUKAIUH.
dusznueckrue M XUMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, O0OpPa30BAHHBIX
yraepogoMm. Okcua yraepona(ll), oxcun yrinepona(IV), yronpHas kucnora u e€
COJIU. AKTHUBUPOBAHHBIA yrojb, aacopouus. dysiepeHsl, rpadeH, yriaepoHble
HaHOTPYyOKHU. [IprMeHeHne TPOCTHIX BEMIECTB, 00PA30BAHHBIX YIJIEPOJAOM, U €TO
COCTMHEHUM.

Kpemuuii. Haxoxnenue B mpUpoie, CHOCOObI MOIy4YEHUs, (PU3NYECKHE H
xumudeckue cpoiictBa. Oxcun kpemHus(1V), kpemMHHEBas KUCIOTa, CUIUKATHI.
[IpumeHeHue KpeMHus U ero coequHeHui. CTeKso0, ero nojiydeHue, BUIbl CTEKIIA.

[Tonoxenune metaiuioB B [lepronyueckoil cucTeMe XUMHUUYECKUX 3JIEMEHTOB.
OC0OCHHOCTH CTPOCHHS JJICKTPOHHBIX 000J04YeK aTOMOB MeTauioB. OOrime
(du3MYecCKue CBOWCTBA METALIOB. lIprMeHEeHHE METaIOB B OBITY W TEXHHKE.
CnuiaBel METANIIOB.

DNEeKTPOXUMHYECKUN psAll  HampsbkeHuil  meTaioB.  OOmme  crnocoOsl

MOJTy4EHUs METaJJIOB: TUIPOMETAIUTY P U, MMPOMETAILTYpPrus,
anekTpoMmerautyprus. Ilondarue o koppo3un MetauioB. CrnocoObl 3alUTBl OT
KOPPO3HH.

OOmas xapakrepuctuka MetamioB [A-rpynmnsl Ilepuoguueckoit cucTembl
XUMHUYECKUX 7dJieMeHTOB. Harpuii u kanuil: nomyueHue, ¢QuU3NYECKUE U
XUMHAYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BEMIECTB U UX COCIUHEHHU.

Oobmas xapakrepuctuka metawioB I[[A-rpynnsl Ilepuoandeckoil cucTemsl
XUMHUYECKUX OJJIEMEHTOB. MarHuii M KanbUMid: NOJy4YeHHe, (PU3NYECKUE U
XUMHYECKUE CBOWCTBA, NPUMEHEHHUE IIPOCTBIX BEIIECTB M HUX COCIAMHEHUM.
XKécTtrocTh BOBI M cIOCOOBI €€ yCTpaHEHHUS.



ATIOMUHM: TTOTy4YeHue, pu3ndeckue 1 XuMUYECKUe CBOMCTBA, IPUMEHEHUE
MPOCTOTO BEIeCTBA M €ro coeauHeHUH. AM@OTepHbIE CBONCTBA OKCHUlA U
TUJIPOKCHUAA ATIOMUHHUS, TUAPOKCOKOMIIJIEKCHI aTFOMUHHS.

OOmasi xapakTepucTHKa MeTauioB moOouHblx moarpynn  (b-rpymm)
[Teprnoan4eckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

Pu3nuecKre U XUMUYECKHE CBOWCTBA XpOMa M €ro coeanuHeHuh. OKCUIbl U
ruapokcussl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbel U IuxpoMatbl, UX
OKMCIIMTEIbHbIE CBOMCTBA. [loNTyueHne u npuMeHeHne Xpoma.

Ou3nyeckue W XUMHYECKHE CBOMCTBA MapraHia W €ro COEOUHCHUMU.
Baxwneiimme coenunenuss wmapranna(ll), wmapranma(IV), wmapranna(Vl) wu
mapranma( VII). [lepmanranat kanusi, €ero OKUCIUTENIbHbIE CBONCTBA.

@u3nuecKre U XMMUYECKHE CBOMCTBA Keje3a U ero coeAuHeHud. OKCuabl,
ruapokcuibl u conu xene3a(ll) u sxenesa(Ill). [Tomydyenune u mpumMeHeHue xenesa
U €0 CILIABOB.

Ou3NYECKNEe U XMMHYECKHE CBOMCTBA MelU U €€ coenuHenuid. [lomyyenne u
MIPUMEHECHUE MEJIN U €€ COCTUHEHU.

[Muuk: momydyeHue, (u3Myeckue M XUMUYECKHE CBOMCTBA. AMQOoTepHbIE
CBOMCTBA OKCHUJA U TMAPOKCUJIA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMenenne
LIMHKA U €r0 COCTUHEHUM.

DKCINEpUMEHTAIbHBIE METOJbl HM3Y4Y€HUs BEIIECTB M HUX MpPEBpaIlCHUN:
M3y4eHne 00paslloB HEMETAIOB, TOopeHHe cepwl, (ocdopa, xemeza, MarHus B
KUCJIOPOJIE, HW3YyYE€HUE KOJUIEKIMUA «MeTamibel W CIUIaBbl», B3aUMOJCHCTBUE
IIEJIOYHBIX U IIEIOYHO3EMENIbHBIX METAJUIOB C BOAOW (BO3MOXKHO MCHOJIb30BAHHE
BUJIEOMATEPHUAIIOB), B3aMMOJICHCTBUE IIMHKA M >KeJe3a C PacTBOPAMH KHUCIOT U
LIEJI0YEN, KAUECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKUE aHUOHBI, KATUOH BOAOPO/a
W KAaTUOHBI METAJUIOB, B3aUMOJICHCTBHE TUAPOKCHIOB AIOMHUHUS W IIMHKA C
pacTBOpaMHM KHCJIOT U LIEJIOYEH, PEIICHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 IO TEMaM
«lanorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop U UX COCAUHECHHUSD,
«MeTaisl rIaBHBIX MOATPYII, «MeTautbl MOOOYHBIX TOATPYTII.

XuMHuS U )KU3Hb.

Ponp xuMuum B oOecriedeHnr YCTOMYUBOTO pa3BUTHUS yesnoBedecTBa. [lonsarue
O HAy4yHBIX METOJAaX IIO3HAHUS M METOJMOJOIMM HAy4YHOI'O0 HCCIEAOBAaHUS.
HayuHble npuHIMIBI OpraHU3allul XUMAYECKOTO MPOU3BOACTBA. [IpoMBIIITIEHHBIE
CIIOCOOBI MOJTYYEHHUsT BAXKHEUIIINX BEIIECTB (Ha MpuUMepe MPOU3BOACTBA aMMHUAKa,
CEepPHOW KHUCJIOTHI, MeTaHoa). [[pOMBIIIIIEHHBIE CTIOCOOBI TIOMYYCHHSI METAIOB H
CIUIaBOB. XMMHMYECKOE 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl U €ro MOCIEIACTBUAL.
Ponp xumun B o6ecriedeHuN SHEPreTHIECKOM 0€30M1acHOCTH.

XumMuss #  370poBbe 4yenoBeka. JlekapctBeHHble cpexactsa. [IpaBuiia
HCMOJIb30BaHUs JICKAPCTBEHHBIX MpenapaToB. Poiib XuMUK B pa3BUTHU MEIALIMHBI.



XWUMUS TUIIM: OCHOBHBIE KOMIIOHEHTHI, MHUILEBBIC J100aBKU. Poib Xumuu B
oOecrieueHnH MUIIEBOM 0€30MMacHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. beiToBas xumus. IlpaBuia
0€30I1acCHOr0 HMCIIOJIB30BAaHUS IIpErapaToB OBITOBONM XHMHH B IIOBCEIHEBHOM
KU3HU.

XuMuUsi B CTPOUTENILCTBE: BaKHEUIIIME CTPOUTEIbHbIE MaTepualibl (IEMEHT,
OCTOH).

XuUMHUS B CEIIbCKOM XO03siiicTBe. OpraHndeckre U MUHEpaabHbIE yA0OpeHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPACKH, CTEKJIO, KEpaMHUKa.
Marepunains! 17151 351eKTpoHUKA. HaHOoTEXHOMOTMN.

Pacuérnbie 3agaum.

Pacuétel: mMaccel BemiecTBa WM 00bEMA Ta30B MO HM3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WM OO0bEMY OJIHOIO M3 YYACTBYIOIIMX B PEaKIIMU BEIIECTB,
Macchl (00BEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIH OJHO W3
BCIIIECTB HMMEET TPHUMECH, Macchl (00bEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTA
peaKIMM, €CIM OJHO M3 BEIIECTB JAHO B BHUJE pacTBOpa C ONPEACIEHHOU
MacCOBOM JIOJIE PacCTBOPEHHOTO BEIIECTBA, MAaCCOBOM [IOJM W MOJIAPHOM
KOHIICHTpAIlMA BEIIECTBA B pPAcTBOpPE, JOJHU BbIXOJa NPOAYKTAa pEakiuud OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpeameTHbIe CBS3H.

Peanmmzanmst  MEXNpeIMETHBIX  CBSI3eM TP HU3YYEeHHH OOImed u
HEOopraHnvecko xumMuu B 11 kiacce ocyliecTBiIsieTCsl yepe3 UCIOJIb30BaHUE Kak
OOIUX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK M MOHATUN, MPUHATHIX B OTJACIBHBIX
MPEIMETAX ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SBJICHUE, HAYUYHBIH (DAKT, TUIOTE3a,
TEOpwsl, 3aKOH, aHaJu3, CUHTE3, KJIacCHUUKAIs, MEePUOINIHOCTh, HAOIOIECHNE,
W3MEpPEHUE, IKCIIEPUMEHT, MOJIE€]Ib, MOJACITUPOBAHHUE.

@®usuka: Marepusi, MHUKPOMHUP, MaKpOMHUp, aTOM, 3IJIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOIbI, PAJIMOAKTUBHOCTb, MOJIEKYJa, YHEPIrE€TUUECKUN YPOBEHb,
BEILIECTBO, TEJIO, OOBEM, arperarHoe COCTOSIHME BEIECTBA, WJICAJbHBIN Tas,
(dbU3UYeCcKUe BETUYNHBI, ¢IMHUIIBI H3MEPEHHSI, CKOPOCTh, SHEPTHs, Macca.

buonorus: kneTka, oprausM, 3KocucTema, omochepa, MeTabomm3M, MaKpo-
1 MUKPO3JIEMEHTBI, OCJIKH, KUPHI, YIJICBOIbI, HYKIICMHOBBIC KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U IMMOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadus: MuHepaibl, TOPHBIE MOPOJBI, MOJIE3HbIE UCKOMAaeMble, TOILIHBO,
PECYPCHIL

TexHOmorusl: XMMHUYECKAs! MPOMBIIUICHHOCTh, METAJLUTYPIHUsl, CTPOUTEIbHbIC
MaTepHuasbl, CEIbCKOXO3IMCTBEHHOE MPOW3BOJICTBO, MUIIECBAs MPOMBIILICHHOCTb,
(dapMarieBTHUECKass ~ MPOMBIIIICHHOCTh,  MPOU3BOJCTBO  KOCMETHYECKHX



npciaparoB, IIPOU3BOACTBO KOHCTPYKHHUOHHBIX  MATCPHUAIIOB, OJICKTPOHHAA
IIPOMBIIIJIICHHOCTb, HAHOTCXHOJIOTHH.



IVNTAHUPYEMBIE PE3YJIBTATBI OCBOEHIA ITPOT'PAMMBI 110 XUMHNN
HA YT'JIYBJIIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-JEATEIIBHOCTHBIM IOAXOJOM B CTPYKTypeE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MpeaMeTra «XUMHUsS» Ha YpPOBHE CPEIHETrO
oOmiero oOpa3oBaHUsl BBIJICTCHBI CICAYIOIIME COCTABJISIONIME: OCO3HAHUE
OOyYaloIMUMUCA POCCUNCKOM TpaXJAaHCKOW UJAEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH U CAMOOIPEACIICHUIO; HAIMYME MOTUBALINU K
0oOy4eHHIO; TOTOBHOCTb U CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS
NPUHATHIMU B OOIIECTBE TMpaBWJIaMW ¢ HOPMAaMH TOBEJCHUS; HAIAYUE
MPABOCO3HAHUS, SKOJIOTHYECKOU KYJIbTYPhI; CIIOCOOHOCTh CTaBUTH IIEIM U CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JIuyHOCTHBIE pe3yJbTaThl OCBOCHUS TMpeaMera «XUMHUSD»  OTPaXaroT
c(hOpPMHPOBAHHOCTh OTBITA ITO3HABATCIIBHOW W MPAKTHUYECKOW JeATEIbHOCTH
00yJaronuxcsi B MpOIecce pean3alii 00pa3oBaTeIbHON IEeATeTLHOCTH.

JIMYHOCTHBIE PE3yIbTAaThl OCBOCHHS TMpeaMera «XUMHUSD» OTPaAXKalT
c(hOPMHPOBAHHOCTh OTIBITA ITO3HABATCIIBHOW W TMPAKTHUYECKOW JeATEIHLHOCTH
0o0yyJaroImuxcsi B MPOLECCe pealn3aii 00pa3oBaTeIbHONW JESITEILHOCTH, B TOM
YUCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIIUTAHUS:

OCO3HaHUS 00YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U O00S3aHHOCTEH,
YBaKCHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS O COLUUAIBHBIX HOPMax M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOILIEHUH B KOJJIEKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW [EATEIBHOCTH TMPHU CO3AaHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX M MO3HABATENBbHBIX 3a7a4, BHIIOJHEHUU
XUMUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TIPWHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY H
apryMEHTHI IPYTUX MPU aHATN3€ Pa3TUYHBIX BUJOB YUEOHOU JEATEIbHOCTH,

2) NaTPMOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOIO OTHOIICHUSI K MCTOPUYECKOMY W HAy4YHOMY HAacJEAUIO0
OTE€YECTBEHHON XUMUH;

YBOXKEHHUSI K TPOIIECCY TBOPYECTBA B OO0JACTH TEOPUM U MPAKTHUYECKOTO
MPUJIOKEHUSI XWMHHM, OCO3HAaHHMS TOrO, 4YTO JIaHHBIE HAYKH €CTh pE3yJIbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
MMOCTOSTHHOTO TPy/Aa YYEHBIX U IPAKTUKOB;



UHTEpeca M TI03HABATEIbHBIX MOTHMBOB B IOJYYEHHU M MOCJIEAYIOIIEM
aHaJin3e MHPOpMAIUU O MEPEOBBIX JOCTHXKEHUAX COBPEMEHHON OTEUECTBEHHOU
XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBSI3aHHBIC C XUMUYECKUMU SIBICHHUSIMH,
U TIPUHUMATH OCO3HAHHBIC PEIICHUs, OPUEHTUPYSICh Ha MOPaTbHO-HPABCTBECHHBIC
HOPMBI U IEHHOCTH;

TOTOBHOCTH OLIEHUMBATHh CBOE IOBEJICHHUE M IOCTYNKUA CBOMX TOBApUILIEH C
MO3UIMII HPABCTBEHHBIX M MPABOBBIX HOPM M C Y4ETOM OCO3HAHUS MOCIEACTBHIMA
MOCTYTIKOB;

4) popMupoOBaHMs KYJIbTYPbI 310POBbSI:

NOHMMAaHHUS LEHHOCTEH 310poBOoro M 0Oe3omacHOro oOpasa KHU3HH,
HEOOXOJUMOCTHA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (U3UYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHns TpaBuil 0€30MacHOro OOpallleHHs C BEIIECTBAMU B OBITY,
MIOBCEIHEBHOM JKU3HU, B TPYJOBOM AESITEIBHOCTH;

NOHUMAaHUS [EHHOCTH TPAaBWI WHAMBUAYAIBHOTO M  KOJJICKTUBHOTO
0€30MacHOT0 MOBEJACHUS B CUTYAIUIX, YTPOKAIOUINX 3OPOBBIO U )KU3HU JIFOIEH;

OCO3HAHUS TOCIIEJCTBUM U HENPHUATHUS BPEIHBIX MPUBBIYEK (YMOTpeOIeHUs
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) TPyaA0BOI0 BOCIMTAHMS:

KOMMYHHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-HMCCIEeI0BATEIbCKON
AESTeNbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOW W APYTUX BHUAAX
JESITeIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHWU MPAKTUYECKUX 3aaa4
COIMAJIbHON HAMPaBJICHHOCTHU (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YyYEHHUIO Npodeccuil pa3IuyHoro pojaa, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXEHUS K TPYIY, JIIOJISIM TPyJa U pe3ysibTaTaM TPYJIOBOU JESATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIUBUAYAIbHOW TpPaeKTOPUHU

oOpa3oBanus, Oymymiedi mpodeccun M peamu3ari COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C Y4ETOM JIMYHOCTHBIX MUHTEPECOB, CIOCOOHOCTEN K XMMUH, UHTEPECOB U
MOTpPeOHOCTEH 00IIIECTRA;

6) 3K0JI0rHYeCKOr0 BOCIIMTAHMSI:

HKOJIOTUYECKHU LIE€TIECOOOPA3HOT0 OTHOUIEHUS K MPUPOJE KaK MUCTOUYHUKY
CYyILIECTBOBAaHMS KU3HU HA 3EMIIE;

MOHUMAaHUS TI00aJIBLHOTO XapakTepa JKOJOTUYECKUX MPOOIIeM, BIUSHUS
HSKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOAHON U COLMATBHON CPEBL;



OCO3HAaHUS HEOOXOJUMOCTH WCHOJL30BaHUS JOCTHIKCHMH XHMHM IS
pPELIEHKS BOIIPOCOB PAIMOHATIBHOTO MPUPOAOIIOIb30BaAHHS;

AKTUBHOTO HENPUATUS JCHCTBUM, TMPUHOCSAIIUX Bpell OKPY’KAIOILIEH
MPUPOJTHON Cpelie, YMEHHS IMPOTHO3WPOBATHh HEOJIArONPHUSATHBIE SKOJIOTHYCCKHE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JICHCTBUM U MPEIOTBPAIATh UX;

HAJIMYKS PA3BUTOTO SKOJOTHYECKOTO MBIIUIEHHUS, SKOJIOTHYECKOU KYJIbTYPHI,
OITbITA JICATEIILHOCTH AKOJIOTHYCSCKOM HAINpPaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMM B IO3HABATEIbHOW, KOMMYHMKAaTUBHOM M COIIMAJIBLHOU
MpaKTHUKE, CIIOCOOHOCTH MW YMEHHUS AaKTUBHO IPOTHUBOCTOATH HACOJOTHH
xemooouwy;

7) UEHHOCTH HAYYHOI'0 IO3HAHMS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH ¥ OOIECTBEHHOMN MPAKTUKU;

MOHUMAHUS CcHeU(UKA XUMUM KaK HAayKd, OCO3HaHUs €& poJu B
(GhOpMUPOBAHUM PAIMOHAJIBLHOIO HAYYHOTO MBIIUICHHS, CO3JaHUU IICJIOCTHOTO
MPEJICTABICHUS 00 OKPYKAIOIIEeM MHUPE KaK O €IMHCTBE MPHUPOJILI U YEIIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEM W PEHICHUU NPoOJeM COXpaHCHUS
MIPUPOHOTO PABHOBECHS;

yOeKAEHHOCTH B  0CO0OM 3HAYUMOCTU XUMHUU JUIsI COBPEMEHHOM
IMBUJIM3ALMK: B €€ TyYMAaHHCTHUYECKOM HANpaBJICHHOCTH W Ba)XHOW pOJIM B
CO3JIaHMM HOBOM 0a3bl MaTepUAIbHOM KYJIbTYpPHI, B PpEHICHUH TJI00ATBHBIX
Mpo0JIeM YCTOWMYHMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOHM, IHEPTETHUYECKOMH,
MUIIEBON M DKOJOTHYECKON 0€30MacHOCTH, B pa3BUTHH MEIUIIMHBI, 00ECIICUYCHUN
YCJIOBUM YCHEUIHOTO TPyAa U DKOJIOTHUYECKH KOM(POPTHOU KU3HU KKIOTO YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: IIOHUMAaHHUS CYIIHOCTH METOHOB
MO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJIydyaeMble 3HAHUS JIJI1 aHAJIU3a U OOBSICHEHUS SIBJICHUNM OKPYXKaIOIIEero Mupa u
MIPOUCXOIAIINX B HEM U3MEHEHUM, YMEHUS JIeJlaTh 0OOCHOBAHHbBIC 3aKIFOYEHHUS Ha
OCHOBE HAy4HbIX (DaKTOB M MMEIIIMXCS JaHHBIX C IEIbI0 IOTYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HMCIOJIL30BaTh XUMHYECKHE 3HAHHUS I
penieHus mpoosieM B pealbHbIX )KU3HCHHBIX CUTYAIUsX;

MHTEPECA K MO3HAHUIO, UCCIIEI0BATEIbCKOM ACATEIbHOCTH;

TOTOBHOCTH M  CHOCOOHOCTM K  HEHPEPHIBHOMY  OOpa30BaHUIO U
caMOOOpa30BaHMIO, K AaKTHBHOMY IIOJIYYEHHIO HOBBIX 3HAaHMM 110 XHMHH B
COOTBETCTBHH C )KM3HCHHBIMH MOTPEOHOCTSIMU;

WHTEpeca K 0COOCHHOCTAM TpyAa B pasIW4yHBIX cepax mpodeccuoHaTbHON
JIESTCIIbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3ynbTaTbhl OCBOCHHS IPOrPAMMBI 110 XUMHUHU HA YpPOBHE
cpeaHero o61ero 06pa3oBaHus BKIIOYAIOT:

3HAQUMMBIE  JUIS dbopMUpOBaHHS  MHPOBO33PEHUS  OOYUAIOIIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIPEAMETHBIE) OOLIEHAYyYHbIE MOHATHS, OTpa’Karollue
LEJIOCTHOCTh HAyYHOW KapTHHBI MHpa M Cleuu(puKy METOAOB IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepwsi, BELIECTBO, YHEPIUs, SIBJICHUE,
MPOLIECC, CHCTEMa, HAyYHBIM (akT, IPUHIIUII, THUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCleJOBaHNe, HAOIIOCHIE, U3MEPEHHE, IKCIIEPUMEHT U APYyTHe);

yHHUBEpcajbHble y4eOHbIE NEWCTBUS (I103HABATEIbHbIE, KOMMYHUKATUBHbIE,

PEryJISITUBHBIE), o0ecreynBaroIye (dbopmupoBaHue (yHKIHOHATBHOM
TPaMOTHOCTH M COIMAIHON KOMITETEHITUU 00y4aronXcs;
CHOCOOHOCTh 00yyYaronmxcs UCIMOJIb30BATh OCBOEHHbIE

MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS W YHHBEpCAIbHBIC YUCOHBIC
JIEVUCTBUA B IO3HABATEIILHON Y COLUAIBHOW MPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMU  TO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMH U  PETYJISATUBHBIMU
JICUCTBUSIMH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE yUeOHbIe 1elCTBUSA

1) 6a30Bble JJOrHYecKHUeE JeHCTBHS:

CaMOCTOATENIbHO  (OPMYJIMPOBaTh H  aKTyallu3WpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENETATh LENU JACATEIbHOCTH, 3a/JaBas MapaMeTpbl W KPHUTEPUU UX
JTOCTUXKEHUS, COOTHOCUTD PE3YJIbTaThl ACATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHUW TMPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEPHbIE MPU3HAKM MOHSATHN M YCTaHABJIMBATH MX B3aUMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIIKE MOHATHUS ISl OOBICHEHHS OTNIECIbHBIX (DaKTOB M
SIBIICHUM;

BEIOMPATh OCHOBAaHUA W KPUTEPHH I KIACCU(UKANMKM BEIIECTB U
XMMHUYECKUX PEaKIUN;

YCTAHABJIMUBATh MPUYMHHO-CICJICTBEHHBIE CBSI3M MEXIYy H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pacCyX AcHUA (MHIYKTUBHBIC, JEIyKTUBHBIC, IO
aHAJIOTUH), BBISIBISTH 3aKOHOMEPHOCTU U MPOTHUBOPEUUS B pPaccMaTpPUBACMBIX
SIBJICHHSIX, (DOPMYJITUPOBATh BHIBOJIBI M 3aKITFOUCHUS,

MIPUMEHATH B MPOIECCE MO3HAHUSI UCMOJb3yEMbIE B XUMHUU CHUMBOJAYECKUEC
(3HaKOBBIE) MOJIENH, IIPEOOPA30BBIBATh MOJICIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMMBOJ) DJJIeMEHTa, XHMHUYecKas (opMyia, YpaBHECHHE XHUMHUYCCKOMN



peakuuu — IMpU pEHIeHUH YYEOHBIX IO3HABATEJIbHBIX M IMPaKTUYECKUX 3ajad,
MPUMEHSATh HAa3BaHHBIE MOJIEJIbHBIEC MTPEACTABICHUS JJIs1 BBISIBICHUS XapaKTEPHbBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIHA.

2) 0a3oBbIe HCCJIEI0BaATEILCKHE AeiCTBHS:

BJIAJETh OCHOBAMH METOJOB HAyYHOI'O ITO3HAHHS BEIIECTB M XMUMHYECKHUX
peaKuuii;

(GOopMyIMpPOBATH LIEJIN U 33Ja41 UCCIEJOBAHUS, UCIIONIb30BATh ITOCTABICHHBIE
U CaMOCTOATEIBHO C(OPMYJIHPOBAHHBIE BONPOCHI B KAaue€CTBE WHCTPYMEHTA
MO3HAHUS U OCHOBBI JJIs1 (POPMUPOBAHUS TMIIOTE3bI [0 MPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSATEJBHOTO IUIAHUPOBAHHUS W MPOBEACHUS
YUYEHUYECKUX SKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUS HAOMIOAAaTh 3a XOAOM
mpolecca, CaMOCTOATEIBHO MPOTHO3UPOBATh €ro pe3yabTaT, (opMyIHUpOBaThH
00001IEHHS ¥ BBIBOJbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAaHHBIM OTUET O MPOJIEIIAaHHOM padoTe;

npuOOpeTaTh OMNBIT YYEHHYECKOW HCCIEJOBATENIbCKOM W MPOEKTHOU
AESTeIbHOCTH, MPOSBIATH CIHOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
IIOMCKY METOJOB pEIIEHUs MPAKTUYECKUX 3a7ad, I[PUMEHECHHUIO pPa3Iu4HbIX
METO/0B ITIO3HAHUS.

3) pabora ¢ unopmanueii:

OPUEHTHPOBATbCS B PA3JIMYHBIX HCTOYHUKAX HHGMOpManuu (Hay4dHO-
MOMyJIsipHasl JIUTepaTypa XHUMHUYECKOTO COJAEpXaHUs, CIpPaBOYHBIE IOCOOUS,
pecypcbl HTEpHETa), aHAIM3UPOBATh MH(MOPMALIMIO PA3IMYHBIX BHIOB U (HOpM
IIPEICTABIICHNS], KPUTHYECKH OLIEHUBATh €€ JIOCTOBEPHOCTh U HEIPOTUBOPEYNBOCTD;

(GopMyIMpOBaTh 3alPOChl U NPUMEHSATH Pa3IMYHbIE METOJbI MPHU MOUCKE U
orbope wuH(popManuy, HEOOXOOUMOM JJsi BBINOJHEHUS Yy4YeOHBIX 3ajad
OIIPENIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HCIONB30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMPAaTh  ONTUMATIBHYIO  (QOpMy  MpeACTaBICHUS
uH(popMaInu (cxemsbl, TpaduKh, JUarpaMmbl, TAOIHIIBI, PUCYHKH U TPYTHE);

UCIIOJb30BaTh HAy4YHBIM A3BIK B KayecTBE CpEACTBA HpuU padoTe cC
XUMHUYECKOM HMH(pOpManueil: NpUMEHATh MeXNpeaMeTHble (pu3ndyeckue Hu
MaTeMaTHYeCKHUe) 3HAKU U CUMBOJIBI, (PopMysibl, aOOpeBHaTyphl, HOMEHKIATYPY;
MCI0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISTHOCTH.



KoMMmyHuKaTHBHbBIE yHUBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUA:

3a/1aBaTh BOIPOCHI O CYIIECTBY OOCYK/1aeMOM TEMbI B XOJI€ TUajIora 1/Win
JUCKYCCHUH, BBICKA3bIBATh UJieU, (HOPMYIUPOBATH CBOU MPEIOKEHUS
OTHOCHUTEIHHO BBITIOJIHEHUS TTPEIOKEHHOU 3a]a4H;

BBICTYIIATh C IPE3EHTALWEl pPE3yJIbTaTOB ITO3HABATEJIBHOM JIESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTEIbHO UM COBMECTHO CO CBEPCTHUKAMM IIPH BBIMOTHEHUHU
XUMHUYECKOTO SKCIEPUMEHTA, MPaKTUYECKOW pabOThl MO MCCIEAOBAHUIO CBOWCTB
M3y4aeMbIX BEUIECTB, peai3alii Y4eOHOro MpoeKTa, U (HOPMyIUPOBATH BHIBOIBI
II0 pe3ynbTaTaM IPOBEAEHHBIX HMCCIECIOBAHUN IYTEM COTJIACOBAHUS NO3ULUN B
X0J1e 00CyX1eHUs 1 0OMEHA MHEHUSIMH.

PeI‘yJISITl/IBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHH:

CaMOCTOATENIBHO IUIAHUPOBATh U OCYLIECTBIIATH CBOIO ITO3HABATEIIBHYIO
NEeATENbHOCTD, OIpeneisas €€ Lenu W 3aJadd, KOHTPOIMPOBATb MU IO MeEpe
HEOOXOJAMMOCTH KOPPEKTUPOBATH MpEAjiaraéMblid alrOpuT™M JCHCTBUN MIpH
BBINIOJTHEHUM YYEeOHbIX U HCCIENOBATENIbCKUX 3aJlad, BbIOMpaTh HamOojee
3¢ (dEeKTUBHBIA CIMOCOO MX peuleHHs] C Y4YETOM MOJY4YeHHs] HOBBIX 3HAaHUH O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYLIECTBIATE CAMOKOHTPOJb JEATEIIBHOCTH HA OCHOBE CaMOAHAINA3a H
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS IPOrPaMMBbI IO XUMHUH Ha yIriayOiaEHHOM
YpOBHE Ha ypOBHE CpeIHEro oOIIero o0pa3oBaHMs BKIIOYAIOT cHelupuyeckue
1A yaeOHOTro mpeaMeTa « XUMUs HaydHbIe 3HAHUS, YMEHUS U CTIOCOOBI IEHCTBUI
[0 OCBOCHHIO, UHTEPIIPETALUN U MPEOOPA30BAHUIO 3HAHUM, BUIBI NEATEILHOCTU
[0 MOJYYEHUI0 HOBOTO 3HAHUS M NPUMEHEHHIO 3HAHUHM B Pa3jMUHBIX y4E€OHBIX
CUTyalUsX, a TAKKE B PEAIbHBIX )KU3HECHHBIX CUTYallMsIX, CBA3aHHBIX C XUMHUEN. B
[IPOTpaMME 110 XHWMHMHM MPEIMETHBIE pE3yJIbTaThl NIPEACTABICHBI IO Trojam
U3YYECHUS.

10 KUIACC

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMUS»
OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUNA: O MECTE W 3HAYCHUU OPraHUYeCKOu
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK W €€ poju B 00€CIeUeHWH yCTOWYHUBOTO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUU MTPOOJIEM IKOJIOTHYECKOM, SHEPTreTUUECKOU U



MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEJMIIMHBI, CO3JaHUN HOBBIX MaTEpHAJIOB,
HOBBIX HCTOYHHUKOB SHEPIruH, B obecricueHUN palMOHAIBLHOIO
MPUPOJIOTIOIB30BaHusA, B (HOPMUPOBAHUM MHUPOBO33PEHUS U OOIIECH KyIbTYpbI
YeJoBeKa, a TaKXKe HKOJIOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3710pPOBBIO Y IPUPOJTHOM CpEE;

BJIAJICHUEC  CHUCTEMOM  XMMHUYECKUX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATraloIIME MOHIATHS — XUMUYECKUI JIEMEHT, aTOM, SIJIPO U 3JIEKTPOHHAS
obosouyka aroma, s-, p-, d-aTOMHBIE OpPOMTaIM, OCHOBHOE MU BO30YKIEHHOE
COCTOSIHMSI aTOMa, THOpHUIW3alMs aTOMHBIX OpOHWTanei, WOH, MOJICKYJa,
BAJICHTHOCTb, AJICKTPOOTPUILIATEILHOCTh, CTETICHh OKUCJICHUS, XUMHYECKasl CBSI3b,
MOJIb, MOJISIPHAs Macca, MOJISIPHBIM 00BEM, YIIepOAHBIA CKelleT, (yHKIIMOHATbHAS
IpyIna, pajaukajg, CTPYKTypHbIe Gopmyibl (pa3BEPHYTHIC, COKpaIIEHHBIE,
CKEJICTHBIC), HM30MEpUsl CTPYKTypHas W IIPOCTPAHCTBEHHAs (reoMeTpuyeckas,
ONTUYECKAas), H30MEPbI, TOMOJOTUYECKUU psii, TOMOJIOTH, YIJIEBOJOPOJBI,
KHUCJIOPOA- M a30TCOJIEpKAIIUE OPTraHUYECKUE COCAMHEHUS, MOHOMEP, MOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIPDHBIE COCIUHEHHUS; TEOPHUHM, 3aKOHBI
(mepumonnueckuii 3akoH JI. M. MenpaeneeBa, Teopus CTPOCHHS OPraHUYECKHUX
BemiecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPaHEHUS
W TpEBpallleHUs] DSHEPruud TIPU XUMHUYECKHX PEaKIUsAx), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHUN SI3bIK XUMHH, MUPOBO33PCHUECKHE 3HAHMS, JIEKAIMe B OCHOBE
MMOHUMAaHMS MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBIICHUM; MPEACTABICHUS
0 MEXaHU3MaX XUMHUYECKUX PpEaAKIUA, TEPMOJUHAMHUECKUX M KHUHETHYECKUX
3aKOHOMEPHOCTSX MX MPOTEKAHMS, O B3AUMHOM BIUSHUU aTOMOB U TPYIII aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIN U Me30MepHbIi 3 dexTrl, opueHTanTs! I u 11 pona);
(haKTOJIOTHYECKUE CBEJCHHUS O CBOMCTBAaX, COCTaBE, IMOJIYUYCHUH W 0€30macHOM
HCIIOJIB30BAaHNN Ba)KHEHUIIMX OPraHUYECKUX BEIIECTB B OBITY M IPaKTHYCCKOU
NEATENHPHOCTH  YEJOBEKa, OOMMWX  HAyYHBIX  MPUHIHIAX  XUMHUYECKOTO
MPOM3BOCTBA (HAa MPUMEPE MPOU3BOJICTBA METAHOA, TepepabOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHbIE MPU3HAKU TOHSTHUH,
yCTaHaBJIMBaTh WX B3aUMOCBS3b, HMCMOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS TIPU
ONMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTaHMYECKUX COCAUHECHUM;

c(hOpMUPOBAaHHOCTh YMCHHIA:

HCII0JIb30BaTh XMMHUUYECKYIO CUMBOJIUKY JIJII COCTaBJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJT OpraHUYECKUX
BEIIIECTB;

COCTaBJIATh YPABHCHUSI XUMUUYECKUX PEAKIUA U PACKPBIBATh UX CYIIHOCTH:
OKHMCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMM  MOCPEACTBOM  COCTaBJICHUS
AJICKTPOHHOTO OajlaHca d3THX peakIuid, peakiuid HWOHHOrOo OOMEHa MyTEM
COCTaBJICHUSI X MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUMH;



M3TrOTaBIIMBaTh MOJIEIN MOJIEKYJ OPraHMYECKUX BEIIECTB ISl WLIFOCTpalun
MX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHI: YCTaHABIMBATH MPUHAIICKHOCTh H3yUYEHHBIX
OpPraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOCHUIO K OINPEACIEHHOMY
KJIacCy/Tpynmie COCOWHEHWH, JaBaTh WM Ha3BaHUS 1O CHCTEMaTHYCCKOM
Homenkinatype (IUPAC) u npuBoAUTH TpUBUAIbHBIC HA3BaHUS JIJI OTACIIBHBIX
MPEJCTABUTENIEN OpraHMYECKUX BEIIECTB (ITUJICH, all€TUIICH, TOJIYOJ, TJIUIEPHH,
ATWICHIJIUKONb, (EeHON, (OpMaNbIETH, aleTalbIerua, aleToH, MypaBbUHAs
KHUCJIOTA, YKCYCHAsl KHCIIOTa, CTEApUHOBAs], OJIEMHOBAs, NAJIbMUTHUHOBASI KUCIIOTHI,
[JIAIWH, ajJaHuH, MaibTo3a, (PpyKTO3a, aHWIWH, JUBHUHWI, W3OMPEH, XJIOPOIPEH,
CTUPOJ U JIpYTHUE);

c(hOPMUPOBAHHOCTh YMEHHUS OMNPENCIATh BHJI XHUMHUYECKOW CBSI3HM B
OpraHUYECKUX COCJAMHECHUSIX (KOBAJICHTHAs W WOHHAs CBsA3b, G- U T-CBS3b,
BOJIOPOJIHASI CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUSI TPUMEHSTH TOJIOKEHUS TEOPUH CTPOCHUS
opranndeckux BemecTB A. M. bytnepoBa 11 00BsICHEHNS 3aBUCUMOCTH CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapaKTepu3oBaTh  COCTaB, CTPOECHUE,
dbu3nYecKkue M XMMHYECKHUE CBOMCTBA TUIMUYHBIX MPEICTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHWYECKUX BELIECTB: AJIKAHOB, IMKJIOAIKAHOB, aJIKEHOB, aJKaJINCHOB,
QJKUHOB, apOMaTHYECKUX YIJIIEBOJOPOJOB, CIHUPTOB, aJlbJCTU/IOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTHIX U CJIOXKHBIX 3(PUPOB, )KUPOB, HUTPOCOCAUHEHUN U
AMUHOB, aMUHOKHUCJIOT, OCJIKOB, YIJIEBOJOB (MOHO-, JHM- U TOJIMCAXapHJIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYKD  CBSI3b  MEXAY  HUMH  YPaBHEHUSIMH
COOTBETCTBYIOIIIMX XHMHYECKUX PEaKUUi C HCIOJB30BAHUEM CTPYKTYPHBIX
opmyur;

c(hOpMUPOBAHHOCTh yMEHHUSI TOATBEPKIaTh Ha KOHKPETHBIX IpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CITIOCOOHOCTH OPraHUYECKUX COCIMHEHUN OT
KpPaTHOCTH M THIIa KOBAJICHTHOM CBSI3U (G- U M-CBSI3U), B3AUMHOTO BIUSHUS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUYHUKH YTJIEBOJAOPOIHOTO
Ceipbs (He(Th, TPUPOTHBIM Ta3, Yrojb), CIOCOOBI €ro TmepepaboTKu U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB NEpepadOTKu;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHUNA O €CTECTBEHHO-HAYy4YHBIX
METOJIaX MO3HAHUSI — HAOIIOJICHUH, U3MEPEHUH, MOJICTUPOBAHUU, YKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUS IPUMEHSITh 3TH 3HAHUS;

c(hopMUPOBAHHOCTH YMEHHUS MIPUMEHSITh OCHOBHBIE omnepanuu
MBICIUTEIIEHON JIeATeTLHOCTH — aHajlu3 W CHHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMAaTU3aLUI0, BBISBICHUE MPUYMHHO-CIICICTBEHHBIX CBA3E€U — JUISI U3YyUYECHUS
CBOWCTB BELIECTB U XUMUYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C
MOHATUAMU U TPEICTABICHUSMHU JIPYTUX €CTECTBEHHO-HAYUYHBIX IPEAMETOB IS
0ojiee OCO3HAHHOTO TMOHUMAHHWS CYITHOCTH MaTepPHAIBHOTO €IWHCTBA MU,
MCITOJI30BaTh CHCTEMHBIC 3HAHUS MO OPTaHWYECKOW XHMHH I OOBSICHCHUS U
MIPOTHO3UPOBAHHUS SIBJICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MIPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHHWI: MPOBOAUTH PACUYETHI MO XUMHUYECKUM
dbopmysamM U ypaBHEHUSM XUMUYECKHUX PEAKIUA C MCIOJIB30BaHUEM (DU3UUECKUX
BeMMYMH (Macca, OO0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOKIACHUID XUMHYECKOU
(dbopMysbl BElIECTBAa MO W3BECTHBIM MACCOBBIM JIOJIIM XUMHUYECKUX 3JIEMEHTOB,
MPOJIyKTaM CrOpaHus, TJIOTHOCTHU T'a3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUM: MPOTHO3UPOBATH, aHAJIU3UPOBATh U OLICHUBATH
C TO3UIMUA  DKOJOTUYECKOW  OE€30MacHOCTH  TOCIEACTBUS ~ OBITOBOM U
MPOU3BOJCTBEHHON JIEATENIbHOCTH YENIOBEKa, CBSI3aHHONW C TepepaboTKOi
BEIIECTB, MCMOJIb30BaTh MOJIYUYEHHBIEC 3HAHUS JJIs1 IPUHSITUSA TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIHsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHU: CaMOCTOSITEJLHO IJIAHUPOBATH U TMPOBOJIUTH
XUMUYECKUN HDKCIEPUMEHT (MOJIy4YeHHE W H3yUYEHHE CBONCTB OPraHUYECKUX
BEIIECTB, KAUECTBEHHBbIE PEAKUUU YIJIEBOJAOPOAOB PA3JIMYHBIX KJIACCOB U
KUCJIOPOJICOICPKAIMX OPraHUYECKUX BEIIECTB, PEHICHUE IKCIEPUMEHTAIBHBIX
3a/1a4 10 PACHO3HABAHUIO OPraHUYECKHX BEIIECTB) C COOJIIOJICHHEM MPaBUI
O6e3omacHOro oOpalieHusi C BEIECTBAMH U JTAOOPATOPHBIM O00OpYJIOBAHHEM,
dbopMmynupoBaTh I1€Jb HCCIEAOBaHUS, TMPEACTaBIATh B paznudyHoOi dopme
pPe3yJIbTAThl SKCIIEPUMEHTA, AaHAITM3UPOBATD U OLIEHUBATH UX JOCTOBEPHOCTD;

chOpMUPOBAHHOCTH YMEHHIA:

coOJr0/1aTh TIPaBUiIa SKOJOTUYECKU IEJIE€CO00Pa3HOrO MOBEICHUS B OBITY U
TPYAOBOU JEIATEIBHOCTU B LEJSIX COXPAHEHHUSI CBOETO 3JI0POBbS, OKPYXKAKOLIEH
MIPUPOJHOM CPEIbl U TOCTHXKEHUS €€ YCTOMYUBOTO PA3BUTHS;

OCO3HaBaTh OMNACHOCTh TOKCHYECKOrO JIEMCTBUS HA >KUBBIE OPraHU3MBbI
ONPEAECTEHHBIX OPTAaHUYECKUX BEIIECTB, HOHMMAs cMbIci nmokaszarens [1J1K;

aHAIM3UPOBATh I1EJIECO00PA3HOCTh NMPUMEHEHUSI OPTraHWYECKHUX BEIICCTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOYKH 3PEHHSI COOTHOIIICHUS PUCK-TIONIb3a;

c(hOpMUPOBAHHOCTh YMEHHM: OCYIIECTBISATh I€JCHANPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUU B PAa3IMYHBIX HCTOYHUKAX (HAydHAs M ydeOHO-HAYydHAs
JUTEpaTypa, CPeACTBa MaccoBoi nHbopmaru, UHTepHET u apyrue), KpUTUIECKH
aHaJTM3UPOBaTh XMMHUUYECKYI0 MH(OpMalHio, nepepadaTbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MIOCTABJIICHHON yueOHOI 3aaueil.



11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMsSI Kypca «OOmiass ¥ HeopraHudeckas
XUMHUSD» OTPaXkKaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHUI: O MaTepUaJIbHOM €IMHCTBE MHUpA,
3aKOHOMEPHOCTSIX W IO3HABAEMOCTH SIBJICHWM IPUPOJBI, O MECTE U 3HAYCHUH
XUMHH B CHCTEME €CTECTBEHHBIX HayK M €€ poyid B 00ECIEeYEHUH YCTOWYUBOTO
pa3BUTHUSA, B PEIICHUU MPOOJIEM HKOJIOTMUYECKOH, HPHEPreTHUECKON M MHILEBON
0€30MacHOCTH, B Pa3BUTUM MEIULIMHBI, CO3/IaHUM HOBBIX MAaTepUanoB, HOBBIX
HMCTOYHUKOB SHEPruu, B 00ECIEUEHUH PALMOHAIBHOIO MPUPOAOIOIb30BAHUSA, B
(GbOopMHUPOBaHMM MHPOBO33PEHHUSI M OOMICH KyIbTyphl YEJIOBEKa, a TaKXKe
HKOJIOTUYECKA OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO M IPHUPOJIHOM
cpeze;

BIIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpas  BKIIIOYAECT:
OCHOBOIIOJIATAIOIINE TIOHATUA — XUMHUYECKHMH DJIEMEHT, aTOM, sJApO aroMma,
M30TOIIbI, 3JIEKTPOHHAs1 000J104YKa aToMa, S-, p-, d-aToMHBIE OpOUTaNN, OCHOBHOE U
BO30Y>KIEHHOE COCTOSHUSI aTOMa, THOpUAM3AIs aTOMHBIX OpOWTaled, HOH,
MOJIEKYJIa, BAQJICHTHOCTb, DJJIEKTPOOTPULATENBHOCTb, CTEIECHb  OKHCIICHUS,
XUMHUYECKass CBs3b (KOBAJICHTHAs, WOHHAs, MeETaJJIM4YecKas, BOJOPOAHAs),
KpUCTAJUIMYECKasd PEIIETKA, XUMHYECKas peakluus, pacTBOp, JJIEKTPOJIUTHL,
HEDJICKTPOJIUTBI, JJIEKTPOJIMTUYECKAs JAUCCOLMALUs, CTEIEHb JIUCCOLMALUH,
BOJIOPOJHBIA TIOKAa3aTeNlb, OKHUCIHWTEIb, BOCCTAHOBHUTENb, TEIJIOBOH 3(deKT
XUMHAYECKON PEAKINN, CKOPOCTh XMMUYECKOW PEaKIMN, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TE€OpHUsl BIEKTPOIUTUYECKON IHUCCOLMALNU, NEPUOAUYECKUN
3akoH /[.1. MenneneeBa, 3aKOH COXpaHEHUS MACChl BELECTB, 3aKOH COXPAaHEHUS U
IIPEBPAILECHHS JHEPTUN NPU XUMUYECKUX PEAKLUAX, 3aKOH IOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOUIMX MAacc), 3aKOHOMEPHOCTH, CHUMBOJUYECKUM SI3bIK
XUMHH, MHPOBO33PEHYECKUE 3HAHMS, JICKAIIHE B OCHOBE IIOHMMAaHUsA
IIPUYUHHOCTH U CUCTEMHOCTH  XMMHUYECKMX  SBICHHUHW;  COBPEMECHHBIC
IIPEACTABICHUs] O CTPOCHUM BEIECTBA HAa AaTOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HaJIMOJIEKYJISIPHOM YPOBHSX; IPEACTABICHHS O MEXAaHU3MAX XUMHUECKUX PEAKLNM,
TEPMOJMHAMUYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTSIX HX MPOTEKaHUsA, O
XMMHUYECKOM PaBHOBECHH, pACTBOPaX U JUCHEPCHBIX CUCTEMAX; (PAKTOIOrMYECKUE
CBEICHMSI O CBOMCTBaX, COCTaBe, IMOJIYYEHHMM U O€30IIaCHOM HCIOJb30BaHUU
BAXHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKOM NEATEIbHOCTH
YeJI0BEKa, OOMIMX HayYHbIX MPUHIIHUIIAX XUMUYECKOT0 IIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBIABISTH XAPAKTEPHbIE MPU3HAKU TOHITHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLIUE ITOHATHUS IIPU
OIIMCAaHUH HEOPraHUYECKUX BEIIECTB U UX IIPEBPALLCHUN;



c(OpPMUPOBAHHOCTh YMEHHUSI HUCIOJIb30BaTh XHMUYECKYI0 CHMBOJUKY JJIs
cocraBieHUs (GOpMyJl BELIECTB W ypPaBHEHHUH XUMHYECKUX peakUuil,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHalibHbIE HA3BaHUS OTAEIbHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHUS ONPENENATh BaJCHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKHUX DJIEMEHTOB B COEIMHEHUSX, BUJI XMMHUECKON CBSI3U (KOBAJIEHTHA,
MOHHAsl, METaJJIM4ecKas, BOJOPOJHAs), TUI KPUCTAIUIMUECKOH PpElETKU
KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBHCUMOCTHh CBOMCTB BEIIECTB OT
BUJa XMMHUYECKOW CBS3M W THMA KPUCTAIMYECKOW PEHmETKH, OOMEHHBIH H
JOHOPHO-AKIENTOPHBINA MEXaHU3Mbl 00pa30BaHMs KOBAJIECHTHOW CBS3H;

cOpPMUPOBAHHOCTh ~ YMEHHUH:  KIACCU(UIUPOBATh:  HEOPraHUYECKUE
BELIECTBA 10 UX COCTaBYy, XUMUUECKHUE PEAKIIMU 1O Pa3IMYHbIM MpU3HAKAM (YUCILY
U COCTaBy pPEArupyroLIMX BEIIECTB, TEIUIOBOMY 3()(EKTy peakiuuu, U3MEHEHUIO
CTETICHEW OKUCIICHUS YIEMEHTOB, 00paTUMOCTH, YUaCTHIO KaTajlu3aTopa u JApyTue);
CaMOCTOSITENIbHO BBIOMpPATh OCHOBaHUS M KPUTEPUU I KJIACCH(PHUKAIUU
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH;

c(OpMUPOBAHHOCTh YMEHUS PACKPBIBATh CMBICI IEPUOANYECKOro 3aKkoHa /1.
N. MenneneeBa U JEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOUIYIO, 00bSICHUTEIbHYO
Y TIPOTHOCTHYECKYIO (DYHKIINY;

c(hOpPMUPOBAHHOCTh YMEHHI: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOEHUE
aTOMOB M HWOHOB XHMMYECKHX DJIEMEHTOB IIEPBOrO—4ETBEPTOrO IIEPUOJIOB
Ilepnomnueckorn  cucremsl  J.M.  MeHnngeneeBa,  UCHOJNB3YS  TOHATHSA
«QHEPreTUYECKHE YPOBHU», «IHEPreTHUECKHUE MOIYyPOBHU», «S-, p-, d-aTOMHBIE
opOuTanm», «OCHOBHOE M BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHUs CBOMCTB XMMHMYECKHX 3JIEMEHTOB M HX
COCAMHEHUMH 10 nepuonam u rpynnaMm llepuonmueckou cucremsr [J[. U
MenpneneeBa, BaJI€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX 3JIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh yYMEHUH: XapaKTepus3oBaTh (OMUCHIBATH)  OOIIHUE
XUMHAYECKHME  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  ITOATBEPXKIATH
CYIIECTBOBAHUE TEHETUYECKOW CBSA3M MEKJY HEOPTaHMYECKMMH BEIIECTBAMHU C
IIOMOILBIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

cOpPMUPOBAHHOCTh YMEHHS PACKpbhIBaThb CYHUIHOCTb: OKHCIUTEJIbHO-
BOCCTAHOBUTENBHBIX PEAKIMI MMOCPEICTBOM COCTABJICHHS 3JEKTPOHHOIO OajiaHca
ATUX pPEaKUUid; peakuuid MOHHOrO0 OOMEHa MyTEM COCTaBIEHUS HUX IOJHBIX WU
COKpPAalIEHHBIX  HMOHHBIX  yYPaBHEHMHM;  pEaKUMd  THAPOIU3A;  peaKuuiu
KOMIUIEKCO00pa3oBaHus (Ha MpUMeEpPe T'HIPOKCOKOMIUIEKCOB LIMHKA U aTIOMUHUS);



c(hOpMUPOBAHHOCTh YMEHHSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEAKIUNA C Y4ETOM HX HHEPreTHUYECKHX XapaKTEPUCTHUK, XAPAKTEP
M3MEHEHHUSI CKOPOCTH XHMHUYECKOM pEakiuud B 3aBUCHUMOCTH OT Pa3IMYHbIX
(haKkTOpOB, a TAaK)KE XapaKTep CMEIICHUS XUMHIECKOTO PABHOBECHS I10]] BIUSHUEM
BHEIIHUX Bo3jeicTBui (mpunuun Jle [larense);

c(hOPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMHUYECKHE PpEaKIIUH,
JeXaluye B OCHOBE IPOMBIIIJIEHHOIO ITOJIYYEHHS] CEpPHOW KHUCIOTHI, aMMHAKA,
oOlue Hay4yHble NPUHIMUIB XUMUYECKUX IPOU3BOJCTB; II€J€CO00Pa3HOCTD
MIPUMEHEHUSI HEOPraHUYECKUX BEIIECTB B MPOMBIILICHHOCTH U B OBITY C TOYKH
3pEHUSI COOTHOILICHUS PUCK-TI0/Ib3a;

c(hOpMUPOBAHHOCTh BJIAJICHUS CUCTEMOW 3HAHUW O METOJax Hay4YHOIo
MO3HAHUS SIBJICHUN TPHUPOALI — HAOMIOJCHUE, HW3MEpPEHHEe, MOJCIUPOBAHUE,
AKCTIEPUMEHT (peabHbIA U MBICICHHBIN), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaX,
YMEHHUS PUMEHSITh 3TH 3HAHUS TIPU IKCIIEPUMEHTAILHOM HUCCJICIOBAHUU BEIIECTB
U s OOBACHEHUS XUMUUYECKUX SBICHUM, HMEIOIIUX MECTO B MPHUPOJIE,
MPAKTUYECKOM AEATEIbHOCTH YEJI0BEKA U B TOBCEIHEBHOM )KU3HH;

c(hOpMUPOBAHHOCTh YMEHUS BBISIBIISTh B3aUMOCBSI3b XMMUYECKUX 3HAHUU C
MOHATUSIMU W TPEJCTABICHUSIMUA JAPYTUX €CTECTBEHHO-HAYYHBIX MPEIAMETOB ISt
0oJiee 0OCO3HAHHOTO MIOHUMAHHS MaTepUAILHOTO SAMHCTBA MUPA,

c(hOpMUPOBAHHOCTh YMEHHSI TPOBOJUTH PACUYETHI: C HCIOIH30BAHUEM
MOHATUM «MaccoBasi 10JIs1 BELIECTBA B PACTBOPE» M «MOJISIpHAS KOHIICHTPALUS»;
MaccChl BEIIECTBA WM 00bEMa rasza Mo M3BECTHOMY KOJHUYECTBY BEIIECTBA, Macce
WM 00bEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB; TEIIOBOro 3¢ dexTa
peaKkuuu; 3HA4eHUsT BOJOPOJHOTO IOKA3aTENsl PAaCTBOPOB KHUCIOT M IIEIOYEH C
M3BECTHOM CTEMEHbIO TUCCOIMAIMU; Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEaKIMM, €CJIM OJHO M3 HMCXOAHBIX BEIIECTB JAaHO B BUJIE PacTBoOpa C
ompeneaéHHON MacCOBOHM JTOJICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT mpUMecH); TOJIM BBIXOJIa TTPOYKTA PEAKIIUU; 00ObEMHBIX OTHOIICHHUIN Ta30B;

c(hOpMUPOBAHHOCTh YMEHHUMN: CAMOCTOSITEIBHO TUIAHMPOBATH U MPOBOAUTH
XUMUYECKUNA  DKCIIEpUMEHT  (NMPOBEACHUE  peakirii  HOHHOTO  OOMEHa,
MOATBEPKJIECHNE KaYECTBEHHOI'O COCTaBa HEOPIaHUYECKUX BEILECTB, ONpPEIEICHUE
CpeAbl PacTBOPOB BEIIECTB C IMOMOIIBID HWHIWKATOPOB, W3YyUYCHUE BIUSHUS
paznuYHBIX  (PaKTOPOB HA  CKOPOCTh XMUMHYECKOM  peakluu, peuieHue
AKCIIEPUMEHTANBHBIX 3a7ad  1mo TemMaM «Mertamisl» u  «Hemeramns»y) ¢
COOIOICHUEM TIpaBUJI 0€30MacHOT0 OOpalleHHs C BEIIECTBAMU U JaOOPaTOPHBIM
obopynoBanueM, (GOpPMYJIMpPOBATH 1I€JIb  HCCICIOBAHMS, TMPEJICTABIAThH B
pazuuHOr (opMe pe3yJbTaThl SKCIEPUMEHTA, aHAJIU3UPOBATh M OILEHUBATh HX
JOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUMN: COOIIOAATH IPABUIIA TOJIB30BAHUS XUMUYECKON
MOoCyJI0M W JabopaTOpHBIM 000pYy/IOBaHHEM, OOpallleHHus C BEIIECTBAMHU B
COOTBETCTBUM C HMHCTPYKIUSIMHU IO BBINOJHEHUIO JA0OPATOPHBIX XUMHUYECKUX
OTIBITOB, DKOJOTHYECCKH IIeJIECOO0OPa3HOTO TMIOBEICHUS B OBITY W TPYIOBOM
NEATEIIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 370POBbS, OKPYKAKOLIEH MPUPOIHOU
cpeabl U JIOCTHXKEHHS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OMACHOCTh
TOKCUYECKOI0 JIEMCTBUSA Ha >KUBBIE OPraHU3Mbl ONMPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHMMAas cMbIcs nokazarens [TK;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIISITh II€JICHANPABICHHBIA TOUCK
XUMHUYECKON MH(MOPMAIUHU B PA3IMYHBIX UCTOYHUKAX (HAaydyHas U yueOHO-HAay4dHas
JTUTEpaTypa, CpeacTBa MaccoBor nHbopmanu, UHTepHeT u apyrue), KpUTUIECKU
aHaJTM3UPOBaTh XMMHUYECKYI0 MH(OpMalnio, nepepadaTbiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBHUH C TIOCTABIICHHON y4eOHOM 3aqauei.
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n/n NporpaMmbI Bcero o0pa3oBaTe/ibHbIE
padoTsI padoTsI
pecypcsl
Pa3nes 1. Teoperudeckue 0CHOBbI OPraHM4YeCKOl XUMHUHM
IIpeamer opranndeckout xumuu. Teopust
1.1 CTPOEHHUSI OPraHUYECKUX COeTUHEHUI A. M 8 bubmmorexa [IOK
' P P s o https://m.eds00.ru/d69df650
Bbyrneposa
Hroro no pazneny 8
Pa3znea 2. YraeBoaopoabl
21 [IpenenbHbIe yIIIEBOJOPOABI — AJKAHBI, 5 bubnuoreka LIOK
’ [UKJIOATKAHBI https://m.edsoo0.ru/d69df650
29 HenpenenbHble yriieBogopoIbl: aIKEHBI, 14 1 bubnuoreka [JOK
' aJIKaJYCHBI, aJJKMHBI https://m.edso00.1ru/d69d{650
bu6mmorexa [IOK
23 A 8
POMATHYCCKHE yIICBOA0PO/Ib (apetbi) https://m.edsoo.ru/d69d{650
24 [IpupoaHbIEe UCTOYHUKH YTIEBOIOPOI0OB U UX 4 bu6nnorexa LIOK
' nepepaboTKa https://m.eds00.ru/d69df650
bu6mmotexa [IOK
2. r 4 1
> AIOTCHIPOUSBOAHRIC YIICBOAOPOIOB https://m.edsoo.ru/d69d{650
Hroro no pazneny 35

Paznen 3. Kuciopoacoaepskanue opraHudecKue coeIuHeHust

3.1

Crnuptsl. @eHon

11

bubmuorexa [IOK
https://m.edso0.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOonunbHbIie COeTMHEHUS: aTbIETH/IbI U

bu6mmotexa [IOK

32 ketoHbl. Kap6oHOBBIE KUCTOTHI. CIIOKHBIE 21 hitps://m.cdsoo.ru/d69df650
a¢upsl. Kupbl
bu6mmorexa [IOK
33 Y THeBOZIEL ? https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kamue opraHudecKue coeJUHeHUus
bubmuorexa [IOK
4.1 AMUHBL. AMHHOKUCIIOTEL benku 12 hitps-//m.cdsoo.rw/d69df650
Hroro no pazneny 12
Paszgea S. BoicokoMoJIeKyJIsIpHbIE COeIMHEHUS
5.1 BEICOKOMOJIEKYIApHBIE COETUHEHUS 6 bubnmorexa TIOK
| yp & https://m.edsoo.ru/d69df650
Hroro no pazneny 6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KITIACC

KosanuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHMe pa3/iesioB U TeM nudpoBbIie
Ne n/m P Kontpoabubie | IlpakTuueckue (mupp )
NMporpaMmmal Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcbl
Pa3zgea 1. TeopeTuyeckue 0OCHOBbI XUMMHU
Crtpoenue aroma. [lepronnueckuii 3aKkoH
1.1 I/ITHpe nordecKas CHIZ:Tei[/Ia XUMUYECKHUX 9 bubmmorexa [IOK
' pHOA https://m.edsoo.ru/2dd57{24
anemenToB /I. 1. MenaeneeBa
12 Crtpoenue BemectBa. MHOroo0Opasue 1 | bubmmorexa [JOK
| BEILLECTB https://m.edsoo.ru/2dd57124
bubmnorexa [JOK
1.3 XHMIHECKHE Peakiini 19 ! 3 https://m.edsoo.ru/2dd57£24
Hroro no pazneny 39
Pasnen 2. Heopranuyeckasi XumMus
bubnuorexa [JOK
2.1 H 31 1 3
CMETAILIRT https://m.edsoo.ru/2dd57124
bubmuorexa [JOK
2.2 M 23 1 2
TR https://m.edsoo.ru/2dd57f24
Hroro no pazueny 54
Pa3gen 3. XumMud u JKu3HbL
31 MeTo1bl TO3HAHUS B XUMHUH. XUMUS 1 9 bubnuorexa [JOK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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https://m.edsoo.ru/2dd57f24

OBIIEE KOJIMYECTBO YACOB I1O [IPOTPAMME

102




INIOYPOYHOE IVNTAHUPOBAHHUE

10 KIIACC
KoaunyecTBOo yacoB
Ne Mara DJIeKTpOHHbIe Hu(poBbIe
Tema ypoka Koutpoabhsie | IlpakTunueckue
n/n Bcero u3ydeHusi | o0Opa3oBaTebHbIE pecypchl
padoTbI padoTbI
[IpeameT u 3HaueHUE
OpraHUYeCKON XUMUH,
1 OpeaCTaBIEHUE O 1 buGnnorexa LIOK
p https://m.eds00.1u/3686¢6f5
MHOT000pa3uu OPraHu4eCcKuX
COEIMHECHUN
DNEKTPOHHOE CTPOEHUE aTOMA
jiepoaa (OCHOBHOE U
2 1}3,:)36p>1<z[é1({Hoe COCTOSTHHS ) 1 buGnnorexa LIOK
Y ' https://m.edsoo.ru/Oce6fd4c
Banenrnble BO3MOKHOCTH
aToma yriepojaa
XUMHYECKas CBSI3b B
OpPraHUYECKUX COCAMHECHUSIX.
3 Mexanu3Mel 00pa3oBaHus 1 buGnnorexa LIOK
. p https://m.eds00.1ru/8d39f5¢8
KOBAJIEHTHOM CBSI3H, CITOCOOBI
paspbiBa CBs3€H
Teopus ctpoeHus
4 OpPraHUYECKUX COCTUHEHUI A 1 Bubmorexa OK
p ' https://m.edso00.ru/9e595¢cb8
M. bytneposa
Busl usomepuu: cTpykTypHasi,
5 MIPOCTPAHCTBEHHAS. | bubnmorexa [IOK
DnexTpoHHBIC 3P PEKTH B https://m.edso0.ru/b0e61661
MOJIEKYJIaX OPraHUYECKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COEIMHEHUN

HpeHCTaBJ'IeHI/Ie 0
KJ'IaCCI/I(bI/IKaI_[I/II/I n

bubmuorexa [IOK

6 creTeMaTirecka https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

. Knaccudukanms peakmuii B bubnnoreka [IOK
OpPraHUYEeCKON XUMUU https://m.edsoo.ru/ba5706aa

g CucremaTtuzanus 1 00001IeHNE bu6mmorexa [IOK
3HaHUH 10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKUH PS/IL,
obmrast popmyia,

9 HOMEHKJIATypa U U30MEPHS, bubnunoreka [IOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

10 DOU3NYECKUE U XUMUYECKUE bu6mmotexa [IOK
CBOMCTBA aJKaHOB https://m.edsoo.ru/3137711c
Haxoxnenue ankaHoB B

11 npupoje. CriocoObl OTy4eHHUs bubmorexa [OK

https://m.edso0.ru/259b0a5h
Y IPUMEHEHHUE ATKaHOB
[{mK1oaaKaHbl: 00IIas
¢bopmysa, HOMEHKIIATypa U
M30MepHs, 0COOCHHOCTH bubmuorexa [IOK

12 CTPOEHUS U XUMUUYECKUX https://m.edsoo.ru/156730d2
CBOWMCTB, CLIOCOOBI MOTY4YCHHUS U
MIPUMEHEHHE

. bubmuorexa [IOK

13 Pemenue pacuéTHpIx 3a/1a4 Ha

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

OIpeIEIICHUE MOJIEKYJIIPHON
(hOpMyJIBI OPraHUIECKOTO

BCIICCTBA ITO MAaCCOBBIM A0JIAM
ATOMOB 3JICMCHTOB, BXOAAIINX

B ero cocrtas. CrucreMaTu3amus
1 000011IeHIE 3HAHUN 110 TEME

AJKEHBI: TOMOJIOTMYSCKUH A,

obmrast popmyia,
HOMEHKJIATYpa, 3JIEKTPOHHOE

bubmuoreka [IOK

14
MPOCTPAHCTBEHHOE CTPOCHHE https://m.edsoo.ru/273b0ale
MoJieKyn. CTpyKTypHas U L1C-
TpaHC-U30MEpHsI AIIKEHOB
Puznueckue U XUMMUYECKUE
. bubnuorexa [JOK
15 cBOMCTBa aJKkeHOB. [IpaBuiio
https://m.edso0o.1ru/21069ccd
MapkoBHUKOBa
16 CriocoObl moTy4YeHHs U bubnuorexa [JOK
IIPUMEHEHNE AIIKEHOB https://m.eds00.ru/665dc058
[IpaxTuueckas pabora Ne 1 o
" bubmuoreka [IOK
17 teme "[losydenue 3TwiIeHa u
T https://m.edsoo.ru/0941eed8
M3Y4YEHHUE €r0 CBOMCTB
Pewienne pacu€rHbix 3a1a4 Ha
18 OINpeIeIIeHUE MOJIEKYISIPHOU bubmuoreka [JOK
(bopMyIbl OPraHuYecKOro https://m.edsoo.ru/e9ea9921
BEILECTBA
AJKaueHsbl: CONPsHKEHHBIE,
M30JIMPOBaHHbIE,
bu6mmotexa [IOK
19 KyMYJILPOBaHHbIE.

OcobeHHOCTH QJICKTPOHHOI'O
CTPOCHHA

https://m.edso00.ru/04298c0a



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

20 XUMHUYECKHUE CBOMCTBA bu6mmotexa [IOK
COIPSKEHHBIX JUECHOB https://m.edsoo.ru/e561253d

21 CriocoObI TIOITydeHUS U bubnnoreka [IOK
IIPUMEHEHUE AJIKAJUECHOB https://m.edsoo.ru/1aa81660
AJIKVUHBI: TOMOJIOTUYECKHM PSIL,
o6mmasa dhopMmyia,

22 HOMeHK?;aIT)yga, ANEKTPOHHOE U bubmorexa TIOK

https://m.edsoo.ru/68bb6cc4dc
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKyJ, (PU3UYECKHE CBOWCTBA

23 XUMHYECKHE CBOWCTBA AJIKUHOB bubmmorexa [IOK

https://m.edsoo.ru/23493a93

24 KauecTBeHHbIe peakiyy Ha bubnuoreka LIOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

’5 CriocoObl moTy4YeHHs U bubnnoreka [IOK
MPUMEHEHUE ATKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacyérel o

26 YPABHEHUIO XUMHYECKOU bubanorexa [IOK

https://m.edsoo.ru/5db8e526
peakuuu

7 Cucremaruzanus u 06001IeHIE
3HaHUH MO TeMe
ApEeHBI: TOMOJIOTHYECKUH P,
oburast popmyna,

)3 HOMEHKJIaTypa. DJIEKTPOHHOE U bubnuoreka LIOK
MPOCTPAHCTBEHHOE CTPOCHHE https://m.edsoo.ru/a92a7094
MOJIeKYJ O€H30J1a U TOIyoJIa,
uX (hu3HUecKrue CBOWCTBA

29 XHUMHYECKHE CBOMCTBA apEHOB: bubnuoteka [JOK

pCaKkuuu 3aMCIICHUSA

https://m.edsoo.ru/a44alae4



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4

XUMUYECKHE CBOMCTBA apPEHOB:

30 peaKIy MPUCOSTNHEHUS, bubmmorexa TIOK
https://m.edsoo.ru/a44alae4

OKHCJIEHHE TOMOJIOTOB O€H301a

31 Oco0eHHOCTH XUMHUYCCKUX bubmuorexa [IOK
CBOWCTB CTHpOJIa https://m.edsoo.ru/d5018a54
Pemenue pacu€THbIX 3a1a4 Ha

0 OINpeIEICHUE MOJIEKYISIPHOU bubnuorexa [JOK
(bopMyIbl OPraHuYecKOro https://m.edsoo.ru/53461a2c
BElEeCTBA

3 CriocoObl moTy4YeHHs U bubnunoreka [IOK
IIPUMEHEHUE apEHOB https://m.edsoo.ru/6£717d09
I'eneTnueckas cBsi3b MEXKAY

34 Pa3IMYHBIMU KJIACCAMHU
yIJI€BOAOPOAOB
Pacuérsl 10 ypaBHEHUAM

35 XUMHUYECKUX PEaKIIUi.
Cucremaru3zanus u 0600meHue
3HAHUM 110 TEME
[Ipuponnsiii ra3. [lomyTHeie

36 HE(TSHBIE Ta3bl

37 KaMeHHBII yroJb U IPOAYKTHI bubnuoreka LIOK
€ro nepepadoTKu https://m.eds00.ru/69b3398b
Hed1p 1 crioco0s! eé

38 nepepabotku. [Ipumenenne bubmorexa [OK

https://m.edsoo.ru/21f9de78

MIPOAYKTOB IepepaboTKu HEPTH
I'eneTnueckas cBsi3b MEXKIY

39 Pa3IUYHBIMH KJaccaMu

YIIJIEBOJIOPOIOB



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
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l"anorenonpousBoiHbIE
YIJIEBOIOPOOB: 3IEKTPOHHOE

bubmuorexa [IOK

40
CTPOCHUE; PEAKLINY 3aMEILIEHUS https://m.edsoo.ru/82b4d759
rajoresa
JleiicTBue mienoyei Ha
raJIOTCHIIPOU3BO/THBIE.
41 BzaumonetictBue
JIATAJIOT€HAIKAHOB C MArHUEM U
IIUHKOM
CucreMmaruzamnusa 1 00001IeHIE
42 3HaHUH 110 pa3ael bubmorexa [OK
" p " y https://m.eds00.1ru/20e89122
Yri1eBoaopobl
43 KontponpHas pabota 1o reme bu6nnorexa LIOK
"Vrinesogopoasr" https://m.eds00.ru/95¢9¢298
[IpenenbHBIC OTHOATOMHBIE
CIIUPTHI: TOMOJIOTHYECKHUH PSII,
ob1as popMya, CTpOCHHE
44 MOJIEK i) IESO}II/IG Ul ’ bubmorexa HOK
Y pHA, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
Kkiaccuukanus, Gu3nUecKre
CBOMCTBa
XUMHYECKHE CBOIICTBA
45 MPeAEIbLHBIX OHOATOMHBIX bubnnorexa LIOK
p https://m.edsoo.ru/26ee34fe
CIIUPTOB
Crnioco06sbl onTyueHus u
bubmuoreka [IOK
46 MIPUMEHEHHE OJTHOATOMHBIX
https://m.eds00.ru/484100000000000
CIIUPTOB
47 [Tpocteie 3¢upsr: bubmuoreka [JOK

HOMEHKJIaTypa U U30MEPHS,

https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
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0COOCHHOCTH (PU3UUECKUX U
XUMHYECKUX CBOICTB

MHOroaromMHsle€ COUPTHI:
STWIEHIJINKOJb U TIULEPUH, UX

bu6mmoteka [IOK

48
¢bu3nvecKne 1 XUMHYECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
Crnioco0bl TOMy4YeHUs U

49 MPUMEHEHHE MHOTOATOMHBIX bubmmorexa [IOK

p https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHoII: CTPOSHHE MOJIEKYJIHI,
50 (hu3uYecKre CBOMCTBA bubmmorexa [IOK
' https://m.edsoo.ru/2ce72618
TokcuuHOCTH eHOMa
bubmuorexa [IOK
51 XuMuueckue cBoicTBa peHosa
¢ https://m.edsoo.ru/037ca5f9

5 Crnoco0bl noMyueHus U bubnuoreka LIOK
npuMeHeHue heHosa https://m.edsoo.ru/c77ddf4c
[IpaxTuueckas padora Ne 2.

53 Pemmenue sxcriepuMeHTaIbHBIX bubnnoreka [IOK
3aja4 1o reme "CrnupThl U https://m.edsoo.ru/fd0ced09
¢benonsr"

54 CucreMaTtusanus 1 00001IeHIE bubmuoreka [IOK
3HAHUM MO TeMe https://m.edsoo.ru/1810cb9b
Anpaeruapl U KETOHBI:

ANEKTPOHHOE CTPOCHUE
55 KapOOHUIILHOW TPYIIIIBI; bubnunoreka [IOK

TOMOJIOTHYECKHUE PAJIbI, 001Ias
dbopMyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/ee4d84aa
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https://m.edsoo.ru/2ce726f8
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AJII)Z[GFI/IZ[LI 1 KETOHBI:

bu6mmotexa [IOK

56 H3UYECKUE CBOMCTBA; PEaKIuU
¢ beaidt https://m.edsoo.ru/c887425¢c
MIPUCOSTUHCHHMS
Peakuuu oxkucieHus u
bu6mmorexa [IOK
57 Ka4ECTBEHHBIE PEAKLIUN
https://m.edsoo.ru/a393baa9
aJbJICTUIOB U KETOHOB
58 CriocoObl mosryyeHust bu6nnorexa LIOK
aJIbJAETHUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE ITPEICIbHBIC
59 KapOOHOBBIC KMCIIOTHI, bubmuoreka [IOK
OCOOCHHOCTH CTPOCHUS UX https://m.edsoo.ru/fecObl13
MOJIEKYJT
N3omepus 1 HOMEHKIaTypa
bubmuoreka [IOK
60 KapOOHOBBIX KUCIOT, UX
. https://m.eds00.ru/700cc87b
(hu3uYecKre CBOMCTBA
XHUMHUYECKHE CBOWCTBA
61 peaciIbHBIX OJHOOCHOBHBIX Bubmorexa OK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
Oco0EeHHOCTH CBOMCTB
& MYpPaBbUHOM KUCIOTHIL. bubnuorexa [IOK
Muoroo6pasue KapOOHOBBIX https://m.edsoo.ru/bb31be71
KHUCIIOT
OcoOCHHOCTH CBOKCTB:
HeTIpeACIIbHBIX 1
apoOMaTUYECKUX KapOOHOBBIX,
bubmuoreka [IOK
63 JTUKapOOHOBBIX,

TUIPOKCUKAaPOOHOBBIX KUCIIOT.
IIpeacraBureny BEICHIMX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/83a08773
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[TonsiTHE O TPOU3BOIHBIX

bu6mmotexa [IOK

64
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CriocoObI mosry4eHus u

bubmuorexa [IOK
65 IIpUMEHEHHE KapOOHOBBIX
https://m.edsoo.1u/7¢065¢9d
KHUCJIOT
Crnoxuble 2pupsr:

66 TOMOJIOTHYECKUH PsiJl, 00mIast bubnuorexa [JOK
dbopMyna, uzomepus u https://m.edsoo.ru/adftfe6d
HOMEHKJIaTypa

7 DOU3NYECKUE U XUMUYECKUE bubmuoreka [IOK
CBOHCTBa 3(UPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHbIx 3a1a4: 110
YPaBHEHUIO XUMUYECKOU

68 peaKInu, Ha OnpeeIcHIe
MOJIEKYJISIPHOH (OpMYJIbI
OpraHUYECKOro BEIIECTBA
[IpakTuueckas padora Ne 3.

69 Pemenue sxcriepuMeHTaIbHBIX bubnuoreka LIOK
3amau o teme "KapOoHoBbie https://m.eds00.1ru/4866711b
KucnoThl. CroxHbie 3¢upbr”

XKupsr: cTpoenue, puznyeckue
70 Y XMMHYECKHE CBOMCTBA brbmorexa [OK
https://m.edsoo.ru/al9c5b98
(ruaponus)
Oco0eHHOCTH CBOWCTB )KHUPOB,

71 COZIEPIKAILMX OCTATKU bubnunoreka [IOK
HENPEIENbHBIX XKUPHBIX https://m.edsoo.ru/b0331922
Kucnot. JKupsl B mpupojie

bu6 K

72 Mpbu1a KaKk COJM BBICIIUX nommoreka O

https://m.edso0.ru/3¢566565



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
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KapOOHOBBIX KUCIIOT, UX
Morouiee aercrsue. [lonstue o
CUHTETHYECKUX MOIOIITUX
cpenctax (CMC)

I'eneTnueckas cBsI3b
yIJI€BOAOPOOB U

bubmuorexa [IOK

73
KHCIIOPOJICOIEPKAIUX https://m.eds00.ru/56790c96
OpraHUYECKUX BEIIECTB

74 Pacuérsl 10 ypaBHEHUAM
XUMHUYECKUX PEaKIui
Cucremaru3zanus u 000011eHNIEe bubnuorexa [JOK

75 N
3HAHUU O TEME https://m.edsoo.ru/f8eaf2eb
OOm1ast XapaKTepUCTHKA

76 YIJIEBOJIOB M KJIACCH(DUKAITHS bu6nnorexa LIOK
YII€BO0B (MOHO-, 1U- U https://m.edsoo.ru/7a9693al
TMTOJIMCAXaPHU/IBI)

MoHocaxapupl: pu3ndecKue
77 CBOMCTBA I/IpHaXO)K(b €HUE B bubmmorexa [IOK
s https://m.edsoo.ru/b4bdda2d
MpupoJie
[IpumeHenue rroKo36lL, €€
73 SHAMCHIC B bubmuoreka [IOK
https://m.edsoo.ru/5e61122d
YKU3ZHEACATEIIBHOCTA OpraHu3Ma
Jucaxapuabl: caxaposa,

79 ManbTO3a U JaKT03a. bu6mmotexa [IOK
Haxoxaenne B mpupoje u https://m.edsoo.ru/eb0384e7
MPUMEHEHHUE AUCaXapuI0B

20 [Tonucaxapuapbl: CTpoeHHE bubnuoreka LIOK

MaKpOMOJIEKYJI, PU3UUECKHE 1

https://m.edsoo.ru/72a04508



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508

XUMHYECKHE CBOMCTBA,
MIPUMEHEHHE

[TonsiTue 00 NCKYCCTBEHHBIX

bubmuorexa [IOK

81
BOJIOKHAX https://m.eds00.1u/6216e766
Pemenue pacueTHsIX 3a/1a4 Ha
) ONpeAeIIeHUE JOJIM BbIX0Oa bubnuorexa [JOK
MPOAYKTA PEAKIIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKU BO3MOYKHOTO
23 CucreMaTtuzanus 1 00001IeHIE bubmuorexa [IOK
3HaHUH MO pa3jeny https://m.edso0.ru/08d4364¢c
KonTponpHas paboTa o reme
84 "Kucnoponacouepxariiue bubnnorexa LIOK
P P " https://m.edsoo.ru/42c6678¢
OpraHUYECKUE COCTUHEHUS
AMWHBIL: KTaccupuKarus,
CTPOEHHUE MOJIEKYJI, 0011Iast
85 dhopmyna, uzomMepus brbmorexa [OK
pMYTI8, pHd, https://m.edsoo.ru/efa7e6ca
HOMEHKJIAaTypa 1 (pu3nuecKue
CBOMCTBa
26 XUMUYECKHE CBOMCTBA bu6mmotexa [IOK
amn(paTHIeCKUX aMHHOB https://m.edsoo.ru/1bc5cf80
AHWIVH: CTPOSHUE aHWJINHA,
bu6mmotexa [IOK
87 0COOEHHOCTH XUMHUYCCKHX
. https://m.edsoo.ru/39¢d2 11
CBOMCTB aHUJIMHA
CriocoObl TOJTy4eHHS U
i bubmuoreka [IOK
88 MIpUMEHEHHE aTu(PaTUIeCcKIX
https://m.edsoo.ru/eal 38763
aMHUHOB
29 AMUHOKHCIIOTBI: HOMEHKJIATypa bubmuorexa [IOK

U u3omepus, Gpu3nyecKue

https://m.edsoo.ru/d1773e80
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cBoiicTBa. OTaebHbIE
HpGZ[CTaBI/ITeJII/I O-aMHUHOKHCIIOT

XUMHUYECKHE CBOUCTBA
AMHUHOKHCIIOT, UX

90 OMOJIOrHYECKOE 3HAYECHUE bubnnorexa LIOK
https://m.edsoo.ru/77df705a
amuHOoKuciIoT. CuHTE3 U
TUPOJIN3 MENTU]IOB
o1 benku kak npupoaHbie bubnuorexa [JOK
MTOJIUMEPBI; CTPYKTYPBI OCITKOB https://m.edsoo.ru/429¢9899
bu6mmoteka [IOK
92 XUMHUYECKHE CBOIICTBA OEJIKOB
https://m.eds00.ru/6237306d
A3oTconepxaniue
TeTePOLIMKITMUECKUE
93 coenunenusa. HykienHoBnie bubmorexa HOK
A Y https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHUE U
OuoJsoruyeckas poib
[IpakTuueckas padora Ne 4.
Pemenue sxcriepuMeHTaIBbHBIX
94 3aj1a4 10 TeMe bubmorexa [OK
" A https://m.edsoo.ru/8e3c02d1
A3oTconepxaniue
OpraHny4ecKue coeAuHeHus"
[IpaxTuueckas padora Ne 5.
95 Pemenne sxkcnepumMeHTanbHbIX bubnuoreka LIOK
3aja4 1o TeMme "Pacrio3HaBanue https://m.edsoo.ru/bde3fdf6
OpraHU4YeCKUX COeAMHEHUN"
KontponsHas pabota 1o reme
96 "AzoTrcoaepIKaliue bubmorexa HOK
p " https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCTUHEHUS
97 OCHOBHBIE ITOHATHS XUMHH bubmuorexa [IOK
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BBICOKOMOJIEKYJISIPHBIX
COE€OUHEHUN U METObI UX
CHUHTE3a —II0JIMMEpHU3alus U

https://m.edsoo.ru/7aa63ebd

TTOJIMKOHICHCAITHS

08 [Tmactmaccel. YTunuzanus u | bu6mmotexa [IOK
nepepaboTKa MIacTuKa https://m.eds00.ru/82242e0f
DnacToMepbl: HATYpaIbHbINA

99 CI/IHTeTI/I‘l:CKI/Ie KZ}If)‘lyKI/I. 1 bubmmorexa [IOK

https://m.edsoo.ru/246103ec
Pe3una
BonokHa: HaTypanbHbIe,

100 HCKYCCTBEHHBIE, 1 bubnuoreka LIOK
cunretnyeckue. [lomumeps https://m.eds00.ru/5963a601
CHEeIUaTIbHOTO HAa3HAYEHUS
[IpaxTuueckas padora Ne 6.

101 Pemenue akcriepuMeHTanbHbIX 1 bubnuorexa [JOK
3aza4 oo TeMe "Pacno3HaBanue https://m.edsoo.ru/3aebd77a
IJIACTMACC U BOJIOKOH"

O6o0uieHne U cucTeMaTu3aIus

102 M3YYEHHOI'0 MaTepuaa o TeMe | bubnnoreka [IOK
"BbICOKOMOJIEKYIIPHBIE https://m.edsoo.ru/6a22ble8
coenuHeHus"

OBLIEE KOJIMYECTBO HACOB I10 102

I[TPOI'PAMME
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11 KITACC

KounuecTBo yacos DJIeKTPOHHBbIE
Ne Hara uudpoBbie
Tema ypoka Konrpoasunie | IIpakrnyeckune
n/n Bcero u3y4yeHusi | 00pa3oBaTe/bHbIC
padoThI padoTbI
pecypcbl
1 AtoM. CocTaB aTOMHBIX SIJED. | bubmmorexa [JOK
XUMUYECKUN 51eMeHT. M30TOIbI https://m.edsoo.ru/59¢c112ee
) CtpoeHue 3eKTPOHHBIX 000JI0YEeK 1 bubnmnorexa [IOK
aTOMOB, KBaHTOBKIC UHCIIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanust XuMruaeckux | bubnuorexa [JOK
AJIEMEHTOB (s-, p-, d-, f-371eMeHTHhI) https://m.edsoo.ru/61294af9
Pacnipenenenue 31€KTpOHOB 11O bubnmnorexa [IOK
4 1
ATOMHBIM OpOUTAISIM https://m.edsoo.ru/f5{750fe
DNEeKTPOHHBIE KOH(UTYpAIIUU aTOMOB
5 BHGM;‘II-)ITOB B OCHofHoipH 1 bubmmorexa LOK
. https://m.edsoo.ru/8149e846
BO30YXIEHHOM COCTOSIHUU
6 DNEKTPOHHBIE KOH(DUTYPAIIUU HOHOB. | bubnmnoreka [IOK
DIEeKTPOOTPULIATENBHOCTh https://m.edsoo.ru/a0764b24
[lepronnuecknii 3aK0H 1
[Tepuoanueckas cucreMa XUMUYECKUX
7 sneMmeHToB [. 1. MenaeneeBa, CBSA3b C 1 bubmorexa HOK
N vIl ’ https://m.eds00.ru/16957¢01
COBPEMEHHOI TeOpUEH CTPOEHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB
g XUMHYECKUX 3JICMEHTOB M 00pa3yeMbIX 1 bubmmorexa [JOK

VMU IIPOCTBIX U CIIOKHBIX BELIECTB 110
rpyIIaM U Iepuoaam

https://m.edsoo.ru/f8468927
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CucremMarusanys U 0000ILEHHUE 3HAHUNU

bubnuorexa [JOK

pacTBOpPEHHOTO BemiecTna", ""MOJsIpHas

KOHIIeHTpauus"

? 110 TEME https://m.edsoo.ru/8fad2942
Bunsl xumMnueckoii cB3u. MexaHu3MEbl

10 00pa30BaHMs KOBAJIGHTHOM CBA3H. bu6moteka [IOK
Bonoponnas cBsi3b. https://m.edsoo.ru/5a8072af
MexMoneKyIIsipHbIe B3aUMOJICHCTBUS
BasieHTHOCTD 1 BaJlEeHTHBIE

1 BO3MO>KHOCTH aTOMOB. CBsI3b bubmmorexa [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX https://m.edsoo.ru/3d2ca093
F€OMETPUUYECKUM CTPOCHUEM

12 [IpencraBieHns: 0 KOMIUIEKCHBIX bu6mmoreka [JOK
COEIMHEHMSX: COCTAaB M HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BemectBa MOEKyISIpPHOTO U

13 HEMOJIEKYJIIPHOTO CTPOCHUS. THIIbI bubnmnorexa [IOK
KPUCTAJUNIMYECKUX PEIIETOK M CBOMCTBA https://m.edsoo.ru/e167635b
BELLECTB
[TonsaTue 0 AMCTIEPCHBIX CUCTEMAX.

14 IIpencraBneHre 0 KOJUIOUIHBIX bubmmorexa [IOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HcrunHnblie pacTBOPHI: HACHIIIICHHBIE U

15 HEHACBIIICHHBIC, PACTBOPUMOCT. bubmmorexa [IOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruapatsl

16 Crioco0Obl BbIpaKEHHSI KOHIIEHTPALIUU bubnmnorexa [IOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3a1a4 ¢ ucnonb3oBaHUEM

17 MOHATHH "MaccoBast 10514 bubmuorexa [JOK

https://m.edsoo.ru/785e0ab4
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18 Knaccudukanmst 1 HOMEHKIaTypa bubnuorexa [JOK
HEOPTaHWYECKNX BELIECTB https://m.edsoo.ru/bf9e108d
CucreMartu3anus ¥ 0000IIeHIE 3HAHUIH bubmuorexa [JOK

19
o TEME https://m.edsoo.ru/8d2c6a3a
KonTtponpHas pabora mo remam
"Crpoenue aroma. [lepuonuueckuii

20 3aKkoH u [leproanyeckas cucrema bubmmorexa [JOK
XUMHYECKHX 3eMeHTOB [l. U. https://m.edsoo.ru/70a60aa4
Menneneena", "CTpoeHue BeliecTna.

MHoroo6pa3ue BemiecTB"
Krnaccupukanus XuMHUECKUX pEeaKIIUi
B HEOPraHUYECKOW U OpraHUYECKON

)1 XUMUHU. 3aKOH COXPaHEHUsI MacChl bubmmorexa [JOK
BEIIECTB; 3aKOH COXPAHEHHUS U https://m.edsoo.ru/6335cdd2
MIPEBPAICHHS YHEPTUH ITPU
XUMUYECKUX PEAKIUIX
TernnoBbie Y3PPEKTH XUMHUECKHX

22 eakui. TepMoXuMHUYECKHUE buGnnorexa [IOK
P P https://m.edsoo.ru/d1db86da
YpaBHEHHS
Brruucnenus no ypaBHeHUSIM

23 XUMHYECKHUX PEAKIUU U buGnnorexa [IOK

https://m.edsoo.ru/87b13954
TEPMOXUMHYECKUM YPaBHEHUSIM
CKOpOCTh XUMHUECKOU peaKkiuu, e&
24 3aBHCHUMOCTD OT Pa3IMYHBIX (DaKTOPOB.
Karanu3 u kaTanu3aTopbl
25 ['oMOreHHbBIC ¥ TeTEPOTCHHBIE PEAKITUN
2% [IpakTrueckas padota Ne 1 o Teme bubmmoteka LIOK

"BrnusiHue pa3auvHbIX GaKkTOpoB Ha

https://m.edsoo.ru/1facaldl
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CKOPOCTb XMMHUYECKOHN peakuu’”

OO0paTtuMbie 1 HEOOpATUMBIE PEAKIUH.

bubmuorexa [JOK

27
XUMHUYECKOE PABHOBECHUE https://m.edso0o.1u/3095219b
[TpakTuueckas pabora Ne 2 o reme
28 "BrnusiHue pa3auvHbIX PaKkTOpoB Ha bubmmorexa LOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHUE XUMUYECKOTO PABHOBECHUS
DIIEKTPOIMTHICCKAS TUCCOIUAIINSL.
29 CI/IJII)HIIiIe H cl1a0ble BerKT OLJIII/ITLII)I bubmorexa [IOK
P ' https://m.eds00.rw/5766bdf
CTeneHb TUCCOIUAIIAN
Honnoe npoussenenue Boasl. Cpena
30 BOJHBIX ZCTBO f)[B Boaoﬂoaﬁiﬁﬂ Bubmorexa OK
P POB- P https://m.eds00.ru/3966ca89
nokasatenb (pH) pactBopa
IM'uaponus coneit. Peakiumy,
31 MIPOTEKAIOIIHE B PACTBOPAX bubmorexa OK
P B p p https://m.edsoo.ru/09d5a9bd
AJICKTPOJIMTOB
[TpakTuueckas pabora Ne 3 o Teme
" bu6mmorexa [JOK
32 XHUMHYECKUE PEaKIIUH B pacTBOpax
" https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHUCIIUTETPHO-BOCCTAHOBUTEIHHBIC
33 eakuy. BaykHeHIIre OKUCIUTEIIH U bubmorexa [IOK
PEAIIHHL. https://m.eds00.1u/56226060
BOCCTAHOBUTEIIU
34 Merto 371IeKTPOHHOTO (3JI€KTOHHO- bubnmnorexa [IOK
HMOHHOTO0) Oaianca https://m.edsoo.ru/fb691387
35 DNEKTPOIU3 pAaCTBOPOB U PACILIIABOB bubmmorexa [JOK
BEILIECTB https://m.eds00.ru/93fb97d2
36 Pemenue 3a1a4 pa3anyHbIX TUIIOB buGnnorexa [IOK
p https://m.edsoo.ru/5a859d16
37 Pemenue 3a1au pa3ainyHbIX TUIIOB bu6mmoreka [IOK
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https://m.edsoo.ru/5afa265d

18 Cucremarunzanus 1 0000IIeHNE 3HAHUI bubmmorexa [JOK
1o teme "XuMuyeckue peakuuu" https://m.edsoo.ru/c161eb85

39 KonTposnphas pabora o teme bubnuoteka LIOK
"Xumuyeckue peakuun" https://m.edsoo.ru/a8a0a930
[TonoxeHnne HEMETAIIIIOB B
[Tepuoauyeckoii cucTeMe XUMHUYECKUX

40 anemenTtoB J[. . Menpaeneesa u buGmorexa HOK

T g https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOCHUS X aTOMOB.
®duznveckre CBOMCTBA HEMETAIIIIOB
AJ0oTponHs HEMETaUIOB (Ha MpUMepe
41 KHCIIO p0 a, cepsl, hocdo (a u . bubmmorexa LOK
poAa, CCpEL, P https://m.edsoo.ru/ef92¢91c¢
yriaepoaa)

4 Bonopon: noydenue, pusndeckue u bubnmnorexa [IOK
XMMHYECKHE CBOMCTBA. [ 'nupuabl https://m.edsoo.ru/0aa8f613
lNanorensl: HaxoXeHKE B MPUPOJIE,

43 CIOCOOBI OJTyYEHUs @Hanlécgne u bubmmorexa [IOK

ya . https://m.edsoo.ru/4e223795
XUMHUYECKHUE CBOMCTBA
["anorenoBoiopoibl. BaxkHeiiime
44 KHUCIJIOPOJICOICPIKAIIUE COSTUHEHHUS bubmorexa HOK
pOACOACPAIl g https://m.edsoo.ru/6b3255¢6
raJIOT€HOB
JlaGopaTopHble U MPOMBIIILICHHBIE

45 CIO0COOBI MOTYYEHHS TaIOTeHOB. bu6mmoteka [IOK
[IprMeHeHue rajnoreHoB u ux https://m.edsoo.ru/6971aca4
COeIVHEHUI
[TpakTrueckas padora Ne 4. Perienue

P P bubmuorexa [JOK

46 AKCTIIEPUMEHTAIIBHBIX 3a]1a4 110 TEME

"T"ajmorensr"

https://m.edsoo.ru/8b26fecd
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Kucnopon: mabopatopHsie u
IMPOMBIIIJICHHBIC CIIOCOOBI MMOJIy4CHHA,

bubmuorexa [JOK

47 N
bu3nYecKrue 1 XUMHUYECKUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpuMenenue kucaopo/ia u 030Ha

bubmnorexa [JOK

48 0)

KCHIRT 1 TTEpOKCIIRT https://m.edsoo.ru/5¢8816a0

49 Pemenue 3a1a4u pa3aiuyHbIX TUIIOB bubmmorexa [IOK

Aatp https://m.edso0o.ru/2b6d8b4b
Cepa: HaxOXJIeHUE B IPUPOJIE,
50 cnc1>30061,1 MOJTy4EHUS (1)1:/1311?1qecme u bubmmorexa [IOK
v . https://m.edsoo.ru/46afael6
XHMHYECKHUE CBOMCTBA
bubmuorexa [JOK
51 CepoBoaopo/, CyabbhHIbl
POBOAIOPOA, CyIb (A https://m.edso0o.ru/7¢875999
Kucnopoaconepxxanme coenrHeHUs
P P . . bubmuorexa [JOK
52 cepbl. OCOOEHHOCTH CBOWCTB CEPHOI
https://m.edsoo.ru/8cfa2548
KHUCJIOTBI
[TpakTuueckas pabora Ne 5. Pemienue

53 AKCIIEPUMEHTAIIBHBIX 32424 10 TEME bubmmorexa [IOK

" p . ')'1 https://m.edsoo.ru/0afb05e4
Cepa u e€ coequHeHUs
A30T: HaxX0XJIEHUE B IIPUPOJIE,

54 CHOCOOBI OTyuYeHUs], pU3nYecKue u bu6moteka [IOK
XHUMHUYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPU/IBI
Kucnopoacoaepxaiiue coeAMHEHUS

55 azora gCO6eHHIZ)CTI/I CBOWCTB a30THOM bubmorexa HOK

' https://m.edsoo.ru/e2965afe
KHCIIOTBI
56 [Ipumenenue a3ora u €ro COeIMHEHUH. bu6moteka [IOK

A3oTHBIE y10OpeHus

https://m.edso0.ru/129£5059
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docdop: HaXOKIECHUE B IPHPOJIE,
CHOCOOBI OTyYeHHsI, PU3nIecKre U

bubmuorexa [JOK

57
XUMHUYECKue cBoicTBa. Dochuib n https://m.edsoo.ru/9a6b43ec
dbochun
Oxcunsl dpochopa,

58 docdo c((l)) e(bxcfl) ne kucnotsl. Conu bubmmorexa [IOK

p Ii prRatl ) https://m.edsoo.ru/c7a2d429
dbochopHOH KHCIIOTHI

59 [Ipumenenne dpocdopa u ero bubnmnorexa [IOK
coequnenuil. DocdopHsie ynoopeHus https://m.edsoo.ru/a218070a
[TpakTuueckas pabora Ne 6. Pemienue

bubnuorexa [JOK

60 9KCIIEPUMEHTATIbHBIX 33a4 110 TEME

" " https://m.edsoo.ru/8175ac3f
A3zot u pochop 1 uX coeTMHEHUS
VYriepoa: HaxoKJIeHUE B IPUPOJIE,

61 AJUIOTPOITHBIE MOTU(PUKALIHH; bubmuorexa [JOK
dbusnyeckre U XMMUYECKHUE CBONCTBA, https://m.edsoo.ru/1eb19f9¢
IPUMEHEHHE
Oxcun yraepoaa(ll), okcun

62 e oyZ(I\I/)) (()JI)LHaH KHUCJIOTa U €€ bubmmorexa [IOK
YIIIEpo 24 https://m.edsoo.ru/dba58adf
CoJH

63 Pemienue 3ama4 pa3nuyHbIX THUIIOB bubmmorexa [IOK

A&LP https://m.eds00.ru/6029b609
Kpemunii: HaxoxkaeHNE B IIPUPOJIE,
64 cr11)00061,1 0JI eHI:m (1)H3Hrfecr:<nﬂe U bubamorexa LIOK
i o https://m.edsoo.ru/143558ab
XUMHUYCCKHE CBOHCTBA
65 Oxkcun kpemuausi(1V), kpemuueBas bubnmnorexa [IOK
KHCJI0Ta, CUJITMKAThI https://m.edsoo.ru/3170e7b1
bubnuorexa [JOK
[TpumeHeHne KpeMHHUSI U €T0
66 https://m.eds00.1u/393cdac0

coenuHeHuil. CTEKI0, €ro nojay4yeHue,

https://m.edsoo.ru/5823cetb
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BUJBI CTCKIIA

67 Pemenne 3aga4 pa3auuHbIX TUIIOB bubmmorexa [IOK
ladp https://m.edso0.ru/b6241801
68 CucreMartu3anus ¥ 0000IIeHUE 3HAHUIH bubmorexa [JOK
o TeMme "HemeTayminr" https://m.edsoo.ru/6e864db5
69 KonTponpHhas pabora o teme bu6mmoteka [IOK
"Hemertasmisr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3ynbTaToB KOHTPOJIbHOMN bu6moteka [IOK
paboThl, KOPPEKITUS OMIUOOK https://m.edsoo.ru/2b7¢9510
[TonoxxeHue MeTAJIIOB B
[Teproauaeckoi CUCTEME XMMHYECKHX
bubmnorexa [JOK
71 areMeHTOB. OCOOEHHOCTH CTPOCHUS
https://m.eds00.ru/9839¢16¢
3JICKTPOHHBIX 000JIOYEK aTOMOB
METAJIJIOB
O61ue hu3nyecKue cBOICTBa
72 MeTH:ﬂnoq]; [IpuMeHenue MeTaIoOB B bubmorexa [IOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
7 Cmnael MetaiioB. Koppo3ust bubnmnorexa [IOK
METaJIJIOB https://m.edsoo.ru/42b872¢3
74 Permienue 3ana4 pa3anyHBIX THUIIOB bubmmorexa HOK
adp https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMUUECKHUHN P HAIPSHKEHUH
75 MeTaJIJl;)OB Oo6u1ne cnoI():o6I,1 n(f)n eHUs bubmorexa [IOK
| yi https://m.edsoo.ru/94eb377a
METAJIJIOB
OO61as xapakTepucTKa MeTayuioB [A-
76 rpynisl [leproanyeckoi cuctemsl bubnmnorexa [IOK

XUMHUYECKHX IeMeHTOB. Harpuii n
KaJIMii: IOJy4eHue, pusnueckue u

https://m.edsoo.ru/e12¢26b3



https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
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XUMHNUYCCKUEC CBOfICTBa, IMPUMCHCHUC
IMPOCTBIX BCHICCTB U UX COGZ[I/IHGHI/II;'I

O6mras xapakrepuctrka Mmetayion [1A-
rpynsl lleprpoanyeckoi cucTemsl
XMMHYECKHUX 3JIEMEHTOB. Maruuii u

bubmuorexa [JOK

77
KaJbIMI: TIOTydeHue, prusnyeckue u https://m.edsoo.ru/7¢3e49c0
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCTUHEHUI

73 JKEcTKoCTh BOMIBI U CIIOCOOBI €€ bubmuorexa [JOK
YCTpaHEHUs https://m.edsoo.ru/c74bfae9

79 AJIOMUHMIA: TTOTy4eHue, GU3NnIecKue u bubmmorexa [JOK
XUMHUYECKHUE CBOMCTBA, IPUMEHEHUE https://m.edso0o.ru/0e79b266
AmMoTepHbIe CBOWCTBA OKCHIA

20 TUIPOKCHU/IA ATFOMUHUS, bu6moteka [IOK
TUIPOKCOKOMIUICKCHI QJIFOMUHUSA, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemenue 3ana4 pa3iuyHbIX TUIIOB
[TpakTrueckas pabora Ne 7. Pemenue

82 SKCIIEPUMEHTAJILHLIX 327124 I10 TEME bubnmorexa [IOK
" p " https://m.edsoo.ru/27a4af43

Mertanibl IIaBHBIX TOATPYIII

OO11as xapakTepUCTHKA METAIIOB

23 no0ouHbIX noarpynn (b-rpymnm) bubnuoreka LIOK
[leproanueckoil CHCTEMbI XUMUYECKHUX https://m.edsoo0.ru/610d7431
AJIEMEHTOB
du3nyecKkue 1 XUMUYECKUE CBOKCTBA

. bubmuorexa [JOK
84 XpOMa U €ro COeAMHEHUH, UX
https://m.edso00.ru/9911bef3

MIPUMEHEHHE

85 Baxwuelime coefuHEHNS MapraHua. bubnmorexa [JOK



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3

ITepmanranar kanus, €ero
OKHCIIUTENbHBIE CBOMCTBA

https://m.eds00.ru/039d69c8

duznueckre U XUMUYECKHE CBOMCTBA

86 J)Kenesa v ero coequueHui. [lonyuenue bubmorexa HOK
A ' y4 https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIUIABOB JKeJe3a
®duzrUecKrue 1 XUMHUYECKUE CBOMCTBA
87 eau U e€ COeTMHCHUH, NX bubmmorexa [IOK
MeIu
a s ’ https://m.edso0.ru/2bc0f954
MIPUMCHCHHE
®duzrUecKrue 1 XUMHUYECKUE CBOMCTBA
28 LIMHKA U €ro COeINHEHHH, UX bubmnorexa [JOK
IpuMeHeHue. [ MAPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
IIUHKA
[IpakTrueckas padora Ne 8. Pemienue
P P bubmuorexa [JOK
89 HKCIIEPUMEHTANIbHBIX 3a/1a4 110 TEME
" https://m.edsoo.ru/abe352ea
"MeTasibl TOOOYHBIX TOATPYIII
90 p bubmuorexa [JOK
eIICHUE 331249 Pa3TMIHBIX TUITOB hitps://m.cdsoo.ru/a8bs3d83
O06001IeHEe U CUCTeMAaTH3aLIHs
01 B AT TT0 TIGIMG bubnuorexa [JOK
MSYHCHHOTO Matep https://m.edsoo.ru/e91{e975
"Merasmibt"
9 KonrtpomnpHas paboTa o reme bubmmorexa [JOK
"Metamibr" https://m.edsoo.ru/83f63ea3
93 AHanmu3 pe3yiabTaToB KOHTPOJILHOMN bubnmnorexa [IOK
paboThI, KOPPEKIIHS OMTUOOK https://m.edsoo.ru/9ebff2fd
Ponbs xumun B oOecrieueHun
94 YCTOWYHMBOTI'O Pa3BUTHsI YEIOBEYECTBA. bubnuoreka LIOK

ITonsarue o HAay4YHBIX MCTOAaX
HCCICA0BaHUs BEUIICCTB

https://m.edsoo.ru/080fe 10
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https://m.edsoo.ru/b1f2bea1
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HaquHe IMPUHIUIIBI OpTraHUu3allun

95 XUMHYECKOTO MPOU3BOICTBA. 1 bubnmnorexa [IOK
[TpoMbIlIeHHBIE CITOCOOBI TOTYYSHUS https://m.edsoo.ru/2e45a44f
BAKHENIINX BEILIECTB
XUMHUYECKOE 3arpsA3HEHNE

96 OKPY>KaIOIIIEH CPe/Ibl U €ro 1 bubmmorexa LOK

PYAIOMER Cpea https://m.edso0.rw/9f1 1bf51
MOCJICACTBUS

97 XuMHS 1 3T0POBHE YEITOBEKA. 1 bubnmnorexa [IOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721

08 Xumus nuiy. Posb xumun B | bubnmorexa [JOK
o0ecreYeHNH MHIIEBOM 0€30IMacHOCTH https://m.edsoo.ru/1{7b5bd2

99 KocMmeTrndeckue u naphroMmepHbie 1 bubnmnorexa [IOK
cpenctBa. beitoBast xumus https://m.edsoo.ru/da42d5a9
Xumusi B CTpOUTEIbCTBE. BaskHeiime

100 CTPOUTEIBHBIC U KOHCTPYKITMOHHBIC 1 bubamorexa LIOK

p PYKH https://m.eds00.r/61¢69003
MaTepHaIbI
XUMUS B CETbCKOM XO35MCTBE.
101 Opranuyeckue U MUHEpaIbHbIC 1 bubmmorexa LOK
p P https://m.edsoo.ru/fd39587d
ynoopeHus

102 CucreMartu3anus ¥ 0000IIeHUE 3HAHUIH | bubmuorexa [JOK

10 TeEME https://m.edsoo.ru/db979¢70
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus; yriayonennoe ooyuenue, 10 knacc/ Epemun B.B., Ky3emenko H.E.,
Tepenun B.W. u np.; nox pegakuueii Jlynuna B.B. O6miecTBo ¢ orpaHnyeHHOM
OTBETCTBEHHOCTHIO «/[PODAY; AxnimonepHoe 001mecTBo «31aTeascTBO
«IIpocsemenne»

» Xumus; yrayonennoe ooyuenue, 11 kmacc/ Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u np.; moxa penakuueii Jlyanaa B.B. OGmiecTBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «/[PODAY; AxnimonepHoe 001mecTBo «31aTeascTBO

((HpOCBCIHCHI/IG»

METOANYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA
VY4eOHo-MeTonnYecKHii KOMILIEKT o XuMuH 10-11kmacceel. Yriry0n€HHbIN

YPOBEHb.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

000 "dokchopa", OO0 "I'nobdanjlad"
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