Ilpunoscenue k @OII COO

MyHununajabHoe 010/:KeTHOe 001e00pa3oBaTeibHOEe YUpeKIeHne
"Cpennsisi 001eo0pazoBarejbHas MKO0Ja Ne24 ¢ yriay0JJeHHbIM H3yYeHHeM

OTIeJbHBIX MPeAMeTOB"

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
PyxoBoautens MO 3amectutenb qupekropa  upektop MbOY
no YBP «COII Ne24 ¢ YAUOII»
EapHeBa nr. banpikiranosa A.P. BHCCpOB n.P.
[Tpukaz Ne202 ot I[Ipukas Ne202 ot [Tpuxa3 Ne202 ot
29.08.2023r 29.08.2023r 29.08.2023r

. JOKYMEHT MOAMNUCAH
+FANEKTPOHHOWU Noanucbio

/,ff Ceprudpmkar: 3d11751db0c5dc71145de9bfdedf2dc3
[Oencteutenen: ¢ 14.02.2024 no 09.05.2025

Bnagenew; MynuuunansHoe ioaxerHoe o6leobpasosarenbHoe yupexaenie «Cpeanss
oBlLie06pasoBarenbHas (ukona Ne24 ¢ yrmy6meHHbIM U3y4eHIeM OTAEbHbIX NPERMEToB
Tupextop: Brcepos 1P TTpHuHHa: AOKYMEHT YTBEPKAEH

PABOYAS IPOTPAMMA
(ID 1271568)

yueOHoro npeamera « XuMus. Yr/y0JleHHbIN YPOBEHb

st ooyyatrormumxest 10 —11 kiaccos

Hao6epexnbie Yeannl 2023



MNOACHUTEJIBHAS 3AIINCKA

Pabovas mporpamma mo XMMHU Ha YpOBHE CpeaHEro oomero oopazoBaHus pazpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHMI K pe3ylibTaTaM OCBOCHHsS  (enepalibHON  00pa3oBaTenbHON
nporpammel cpeanero obmiero obpaszoBanmsi(POIl COO), npencraBieHHbIX B DefepalibHOM
rocymaapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuum npenonaBaHus
yueOHOro mnpeamera «Xumus» B 00pazoBaTelbHbIX opraHuzauusax Poccuiickoit ®enepauuu,
peaM3yIoIuX OCHOBHBIE 00pa30BaTeNbHbIE MPOTPaMMbl, © OCHOBHBIX MoJIokeHUuN «CTpateruu
pazBuTHsl BocniuTanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XyuMHs Ha YpOBHE YINIyOJEHHOrO M3yuyeHUS 3aHMMAET BAXKHOE MECTO B CHUCTEME
€CTeCTBEHHO-Hay4yHOro obpa3zoBanusi ywammxcsi 10-11 xmaccoB. WM3yuenue mnpeamera,
peanuzyeMoe B YCIOBHUSAX AUPPEPEHIUPOBAHHOTO, NPOGUIBLHOIO OOY4YEHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BATEIFHYI0 U OOMIEKYJIBTYPHYIO IMOJATOTOBKY BBITYCKHHUKOB IIKOJIBI,
HEOOXOUMYIO JUIsl ajanTaldd UX K ObICTPO MEHSIOUIMMCS YCJIOBUSIM JKHU3HM B COLUyME, a
TakkKe Ui MPOJOJKeHHs OoOydeHHs B OpraHuzanusx mpodeccnoHambHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX AUCIHUILTUH.

B mporpaMMe no XuMuM Ha3Hau€HUE IMpeaMeTa «XUMUS» IMO0JydaeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoIoyararomumu nosoxenusmu PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, CoAepkKaHusl, pe3yIbTaTOB 00yUYeHHs U TpeOOBaHUI K YPOBHIO
HOJArOTOBKM BBIMTYCKHUKOB. CBHUETENbCTBOM TOMY SBISIOTCS CIEAYIOIIME BBINOIHIEMBIE
IPOTPAMMOi1 110 XUMHH (QYHKIIHH:

e HUH(QOPMAIMOHHO-METO/INYECKas, peaau3alus KOTOpoll oOecnedyuBaeT MOIydYeHHE
IPEJICTaBICHUS O LEJSAX, COJIEp)KaHWHU, oOIIell cTpaTternu oO0y4yeHHs, BOCIIUTAHUS U
pa3BUTHS OOyYalOLUXCs CPEACTBAMH IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHM3aLMOHHO-TUIAHUPYIOIAs, KOTOpasi  NIpPEeLyCMaTpUBAacT  OIpPEIEICHUE:
OPUHIUIIOB  CTPYKTYpUPOBaHMS M IOCJIEJOBATEIBHOCTH H3Y4YEHHUS y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KA4EeCTBEHHBIX €ro XapaKTepUCTHUK; IMOAXOA0B K
(OpMUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OLIEHKH OOpa30BaTEIbHBIX
JIOCTIDKEHUI o0ydvaromuxcs B paMKax HTOrOBOHM arrecTtanud B (opMe eIuHOTO
roCy/apCTBEHHOTO SK3aMEHa 110 XUMUHU.

[Iporpamma 11t yriryOJIEHHOTO U3yYESHUS] XUMUH:

® yCTaHaBJIMBAET MHBAPUAHTHOE MPEIMETHOE CO/CpKaHKE, 00s13aTeNbHOE ISl U3YUEHUS
B paMKax OTAEIbHBIX  Mpoduiel, NpeIycMaTpUBaeT  paclpeleleHne U
CTPYKTYpHUPOBAHHME €ro IO KjaccaM, OCHOBHBIM COJEpPKaTEeNIbHBIM JIMHUSAM/pa3ienam
Kypca;

e aéT MpUMEpPHOE paclpeieleHne yueOHOro BpeMEeHH, peKOMEHIyeMOro /ISl U3Y4YeHUs
OTJENIBHBIX TEM;

e [pelaraeT MNPUMEPHYIO TIOCIEA0BAaTEIbHOCTh HM3Y4YEHHS Y4eOHOTro Marepuana c
y4€TOM JIOTUKH IOCTPOCHUS KypCca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3€iH;

e 1aéT METONMYECKYI0 HMHTEPIPETALUIO IIeNiell W 3a4ad H3y4YeHHus IpeaMeTa Ha
yrIyOnE€HHOM YpPOBHE C Y4YETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COAEPKATEIbHON XapaKTEPUCTUKHU IUIAHUPYEMBIX Pe3yJIbTaToOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro o0Iero oOpa3oBaHUS
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(JINYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TAK)KE C YUYETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENbHBIX JIEUCTBUN O0O0YyYarolmerocss MO OCBOCHHUIO COJACPKaHUS
npeaMera.

I[lo BceM Ha3BaHHBIM IMO3ULMSAM B IpOorpaMMe [0 XHMHUM IpPeaycCMOTpeHa
MIPEEeMCTBEHHOCTh € OOy4YeHMEM XHMHUU Ha YpPOBHE OCHOBHOTO 001Iero ooOpazoBaHus. 3a
npelenaMu  yCTAaHOBJICHHOHM MPOrpaMMON IO XUMHUHM  00s3aTenbHOW  (MHBapUAHTHOMW)
COCTABJISIIOLICH CoAep KaHusl yaeOHOTO IpeaMeTa « XUMHUsD» 0CcTaéTcsi BO3MOXKHOCTh BBIOOpa ero
BAPUATUBHOW COCTAaBIIAIOIICH, KOTOpast JOHKHA ONPENETATHCA B COOTBETCTBUM C HAIIPaBICHUEM
KOHKPETHOTO MPOGuIs O0yICHHS.

B cootBerctBum ¢ koHuentyaibHbiMUA mojoxeHusmMu DPI'OC COO o HazHayeHUH
npeaMeToB 0a30BOro M yriryOJaEHHOTO ypoBHEH B cucteme AuddepeHnnpoBaHHOro o0yueHus Ha
YpOBHE CpeHero o0iero oopa3oBaHusi XUMUS HA YPOBHE yIiayOiIEHHOTO M3Y4YEHUS HaAIPaBlICH
Ha pealu3alyi0 MPEEMCTBEHHOCTU C MOCIEAYIOUIMM 3TaloM MOJYYEHUST XHUMHUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIELUUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JUCLIUIUIMH B By3axX M OpraHu3alusax CpeaHero npodeccuoHaibHOro oopaszosanus. B 31oil cszu
u3yyeHue npeaMera «XHUMHS») OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA pacCUIMpPEHUE U
yrayOJaeHre TEOpPeTHUYECKO W MPaKTUYECKOW TMOJTOTOBKM OOYyYaroIIUXCs, BbIOpaBIIMX
onpeAenéHHbIi Npopuiib 00y4eHUsI, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEYIOIEro MOdyYeHUs
XUMHYECKOT0 00pa3oBaHMs B OpraHu3anusix npodeccruonansHoro odpasosanus. Hapsimy ¢ atum,
B cBere TpeboBanuii @I'OC COO k muiaHupyeMbIM pe3ylbTaTaM OCBOCHHS (eaepalbHON
0o0pa3oBaTeNbHONW MPOrpaMMBbl CpeJHero oOuiero oOpa3oBaHUsl M3y4YeHHE NpeaMeTa «XUMHsD)
OPUEHTUPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIUTAHUS U COLIMATILHOTO Pa3BUTHS 00yJarommxcs,
Ha (OPMHUPOBAHKE Yy HUX OOIIEUHTEUIEKTYaIbHBIX YMEHUM, YMEHUH paliioHaIn3auy y4eOHOTo
TpyAa ©  OOOOHIEHHBIX CHOCOOOB  JIEATENIBHOCTH, HMMEIOUMX  MEXIUCUUIUTMHAPHBIH,
HaANPEIMETHBIN XapaKTep.

CocraBmsitomiuMH  nipeMeTa «XUMHUS» Ha YPOBHE YINIyOJEHHOTO WM3y4YEHHS SIBISIOTCS
yriyonéHabie Kypcel — «Oprannueckas xumus» u «OOmas u Heopranuyeckas xumusi». [Ipu
OTIpe/IeIeHUH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3alliu COJIEp)KaHUs 3THX KYpCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss GPI'OC COO o pazanuusx 6a30Boro u
yrayOaEHHOTO ypOBHEHN U3yUeHUs MpeaMeTa.

OcHoOBy cozepxxkanusi KypcoB «Opranudeckas xumus» U «OOm@as u HeopraHudeckas
XUMHUSA» COCTABISET COBOKYITHOCTh MPEAMETHBIX 3HAHUN M YMEHHH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUs NpeAMeTa. JOTa CUCTEMa 3HAHUM IOJIy4aeT ONpPEJEIEHHOE TEOPETHYECKOE
JOTIOJIHEHNWEe,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonbIIUi  00BEM
¢dakrosornueckoro marepuana. Tak, Ha yriyOJIEHHOM ypOBHE M3ydeHUs MpeaMmeTa obecrieyeHa
BO3MOXKHOCTh 3HAYUTEIBHOIO YBEIMUYEHUs 00bEMa 3HAHMH O XMMHUYECKMX DJEMEHTaxX |
CBOMCTBaX UX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIIIyOJeHUs MpPEeACTaBICHUNH O CTPOCHUU
BEIIECTBAa, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHUS PEaKlUi, pacCMaTPUBAEMBbIX C
TOYKH 3pEHUS] XUMUYECKONH KUHETHKU U TEPMOJMHAMUKHU. V3yueHue nepruoauueckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  3JEMEHTOB  0a3upyercss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMUECKUX MPEJCTABICHUSIX O CTPOCHUM aTOMa. XUMHUYECKasi CBS3b OOBACHIETCS C
TOYKHM 3pEHUS] PHEPreTHUECKUX W3MEHEHHUH Npu e€ oOpa3oBaHMU U pa3pylIEHUH, a TaKXKe C
TOYKH 3pEHUs MeXaHu3MoB €€ oOpazoBaHus. M3yueHHMe THUNOB peaKIUil JOMOJIHAETCS
(dbopMHpoBaHUEM NPEACTABICHUN 00 IIEKTPOXMMUYECKHX MPOIEcCaxX U JIEKTPOIN3E PACILUIaBOB
U pacTBOPOB BELIECTB. B Kypce OpraHMYecKod XHMHMM IIPU PACCMOTPEHUU PEaKLUOHHOU



CITOCOOHOCTH COSMHEHUN YyIeseTCss 0c000€ BHUMaHUE BOMPOcaM 00 dJIEKTPOHHBIX I deKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKIIHd.
Ocoboe 3HaYeHne WMeeT TO, YTO Ha COJEpKAHHWE KYPCOB XMMHHU YIIyOJIEHHOTO YPOBHS
M3Y4YEeHUs Ui KJIAcCOB ompeAenéHHOro mnpoduis (rIaBHbIM 00pa3soM Ha HUX CTPYKTYpYy H
XapakTep JNOMOJHEHUH K 001el crucTeMe MpeIMEeTHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbBIC
npeaMmersl. Tak, HampuMmep, B COAEp)KaHUM TpeAMeTa s KIacCOB XHMHUKO-(H3UYECKOTO
npoduns 0obIIOe 3HAYCHHE OYyAyT UMETh DJIEMEHTHI Y4eOHOTO MaTepuana 1mo oOmel XUMHH.
[Ipu u3yueHuu mnpenMera B JAaHHOM Cciy4yae akLEHT OyleT caelaH Ha OOIIHOCTh METOJIOB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH U B (DU3HKE: aTOMHO-MOJICKYJISIpHAsI T€OpuUs
(MonexyyisipHass Teopus B (HU3UKE), 3aKOHBl COXPAHEHUS MACChl M SHEPrHH, 3aKOHBI
TEPMOJIMHAMHKH, JIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEIIECTB U JIPYTOE.
B 10 e Bpems B coaep:KaHuU MpeaMeTa Ui KJIacCOB XUMUKO-OHOJIOTrHYecKOro npodus
OonbIIMiA yAENbHBIN Bec OyneT UMETh OpraHuueckas XuMus. B aToM ciyuae mpegocraBisieTcs
BO3MOXHOCTB JIJIs1 60s1ee 00CTOSATENLHOTO PACCMOTPEHHSI XUMHUECKOM OpPraHU3alny KISTKH KaK
OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K MpPHUMEPY, TaKHe CTPYKTypHBIC
KOMIIOHEHTBI, KaK JHMU/bL, OCJKU, YIIeBOJAbI, HyKJICHMHOBbIE KUCIOTHI U npyrue. [lpu stom
3HAHUS O COCTAaBE M CBOWCTBAxX MpEJCTaBUTENIC OCHOBHBIX KJIACCOB OPraHHMYECKHUX BEIIECTB
CITy’KaT OCHOBOM JUIS M3YYEHHS CYIIIHOCTH MPOLECCOB (DOTOCHHTE3a, IbIXaHHs, TUIEBAPEHUSI.
B mmane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIIEHAYYHBIX
METOJIOB TTO3HAHUS U OIBITAa MPAKTUYECKOTO MPUMEHEHHUs Hay4YHbIX 3HAHUI U3ydeHue mpeaMera
«XuMus» Ha YIIyOJEHHOM YpOBHE OCHOBAaHO HA MEXKIPEAMETHBIX CBA3AX C Y4eOHBIMHU
npeaMeTaMu, BXOSIIMMHU B COCTaB MPEMETHBIX obnactel « EcTecTBeHHO-HAYUYHBIE TPEIMETHD,
«MaremaTuka u nHpopMaTHKa» U «Pycckuil A3bIK U TUTEpATYypay.
[Tpu m3yueHun yueOHOro npenmera «XUMHUsS» Ha YriyOJIEHHOM ypOBHE TaKXke, Kak Ha
YpOBHE OCHOBHOTO U CpegHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTENICHHON 3HAYMMOCTH SIBJISIETCS (POPMHUpOBaHME OCHOB HAyKH XHMHH Kak o0jactu
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTHUECKOW NEATENPHOCTH YeJOBEKa W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KYJBTYpbl. PemieHue 3Toi 3agaun Ha yriyOJaEHHOM YPOBHE HM3Y4EHUS
npeaMeTa MpeArnoiaraeT peajn3aluio TakKuX 1enel, Kak:
e (opMupoOBaHHE IMPEJICTABICHHUIA: O MaTePHAIHLHOM €IWHCTBE MUPA, 3aKOHOMEPHOCTSIX
¥ TI03HaBAa€MOCTH SIBICHUI MPUPOJIbI, 0 MECTE XUMHH B CUCTEME €CTECTBEHHBIX HAYK U
e€ Bemymiel pos B 00ECIEYeHUN YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA: B PEIICHUU
npoOJIeM HKOJIOTUYECKOH, YHEPreTHYeCKONH W MHUINEBOW 0e30MacHOCTH, B Pa3BUTHU
MEIUIUHBI, CO3JaHUM HOBBIX MAaTepHalioB, HOBBIX MWCTOYHHKOB JHEPruH, B
o0ecrneyeHu  palKOHAJIBLHOTO PUPOAONOIH30BAHNS, B (dbopmMHpoBaHUU
MHUPOBO33PEHUS U O0IIEH KyJIbTYpHl YeJIOBEKa, a TAK)KE HKOJIOTUIECKH 000CHOBAaHHOTO
OTHOIIEHHSI K CBOEMY 3I0pPOBBIO U IIPHUPOTHON CPEJIE;

® OCBOGHHME CHUCTEMbl 3HAHHH, JEeXallUX B OCHOBE XUMHUYECKOW COCTaBIISIOIIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI Mupa: (QyHIaMEHTaJIbHBIX TOHSATHHA, 3aKOHOB U
TEOPH XMMHUHU, COBPEMEHHBIX IPEJICTABICHUI O CTPOCHHMHU BELIECTBA HA Pa3HBIX
YPOBHSIX — aTOMHOM, MOHHO-MOJICKYJISIPHOM, Ha/IMOJICKYJISIPHOM, 0
TEPMOJMHAMHYECKUX W KHUHETHUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHMUS XWMHUYECKUX
peaxiuii, 0 XUMUYECKOM PaBHOBECHH, PACTBOpaxX M JUCIEPCHBIX CUCTEMax, 00 00X
HaYYHBIX IPUHIUIIAX XUMHYECKOTO IPOU3BOJICTBA;

e (opMmupoBaHHe Yy OOYYaIOUIMXCS OCO3HAHHOTO ITOHMMAaHHUS BOCTPEOOBAHHOCTHU

CUCTEMHBIX XWMHUYECKUX 3HAHWA JUisi OOBSCHEHHWS KIIOYEBBIX HUACH U mpobiem
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COBPEMEHHOM XUMMH, A7 OOBACHEHHMs M HPOTHO3UPOBAHUS SIBICHHUH, HMEIOLINX
€CTeCTBEHHO-HAYYHYIO MPHPOJY; TPAaMOTHOTO pEIIeHUs MpoOsieM, CBS3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHHUs, AaHAJIM3a W OLEHKUM C IO3ULHUHA 3KOJIOIMYECKOU
0€30I1aCHOCTH MOCIJIEACTBUN OBITOBOI M MPOM3BOJCTBEHHON J1€ATEIBHOCTH YEIO0BEKa,
CBSI3aHHOW € XUMHMUYECKUM IIPOM3BOJICTBOM, HCIOJIB30BAHUEM U IepepaboTKOM
BELIECTB;

yriayOjieHHe NPEeACTaBICHUH O HAy4YHBIX METOJaX IIO3HAHUS, HEOOXOAWUMBIX IS
nproOpeTeHus] YMEHHI OpUEHTHPOBATHCS B MUPE BEIIECTB U OOBICHEHNUS XUMUYECKIX
ABJICHUM, MMEIOIIMX MECTO B MPUPOJE, B IPAKTUYECKOH JACATEIBHOCTH U
IIOBCEIHEBHOM JKHA3HH.

B muane peanuzanuu  1epBOOYEPENHBIX BOCHHUTATENBHBIX M PAa3BHBAIOMIMX (YHKIUN
LIEJIOCTHOW CUCTEMBI CPEJHEro 0o0IIero oOpa3oBaHUS IPU U3YUYEHUU IpeaMmeTa «XUMUs» Ha
yri1y6JIE€HHOM YpOBHE 0CO0YIO aKTyaJIbHOCTh IPHOOPETAIOT TAKUE LIEIH U 3a/1a4H, KakK:

BOCIHUTAHUE YOEXKIEHHOCTH B T[O3HABAEMOCTH SIBICHUI MPHUPOMABI, YBAKEHUS K
MPOLIECCY TBOPUECTBA B O0JIACTH TEOPETHMYECKHX W MPHUKIAIHBIX HCCIECIOBAaHUI B
XUMHUH, (GOPMUPOBAHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU,

pa3BUTHE MOTHBAIMM K OOYyYEHHWIO M MO3HAHHWIO, CIIOCOOHOCTEH K CAMOKOHTPONIO U
CaMOBOCITUTAaHUIO HA OCHOBE YCBOEHHUS 00I[€UYEI0OBEUECKUX [IEHHOCTEH;

PasBUTHUC IIO3HaBaTCIIbHBIX HHTCPCCOB, HHTCJUICKTYaJIbHBIX n TBOPYCCKUX
crocoOHOCTeN o0ydarommuxcs, (GOPMUPOBAHHE Y HUX CO3HATEIHLHOTO OTHOIICHUS K
caMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO YCHEIIHOU
npo¢eCCHOHATBLHON M OOLIECTBEHHON JesTeIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3JI0POBBIO U MOTPEOHOCTH B 310pOBOM 00pa3e >KHU3HU;

dbopMUpOBaHHE YMEHMH W HaBBIKOB Pa3yMHOTO MPHUPOIOIOJIb30BAHUS, Pa3BUTHE
HKOJIOTMYECKON  KyJNbTypbl, NpPUOOpPETEHHE  ONbITa  OOILIECTBEHHO-TIOJNE3HOU
DKOJIOTUYECKOH JESATENBHOCTH.

OO0mee 4YuCIO YacoB, MPEIYCMOTPEHHBIX /s M3yYeHUS XUMHUHM Ha YriyOJeHHOM YPOBHE
cpenHero odmiero odpazoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 uvaca (3 gaca B
HEJIEINIO), B 11 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOr000pa3uu
OpPraHMYECKUX COCIUHECHUM.

OJEeKTPOHHOE CTPOEHUE aToMa YIJIepojJa: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH atoma yriepoaa. XUMUYecKasl CBSI3b B OPraHUYECKUX COCIUHEHMSIX.
Tumbl THOpUAM3aMKA aTOMHBIX OpOHTanel yriepona. MexaHu3mbl 00pa30oBaHUsl KOBaJICHTHON
cBsi3U (OOMEHHBIN U JIOHOPHO-AaKLENTOPHBIN). THUIBI NepeKpbIBaHUS aTOMHBIX OpOUTAJICH, G- U
n-cBa3u. OnuHapHasi, ABOHHas M TpoiHas cBa3b. CrocoObl pa3pbiBa CBA3€ B MoOJIEKyJax
oprannveckux Beniects. [loHsTHE 0 CBOOOAHOM panukaie, Hykieoduie u dJaeKTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTABICHUS] O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOCHHUSI OPTraHUYECKUX COEIMHEHU.
Mornekymsipable M CTPYKTypHble (Qopmynbl. CTpyKTypHble (OpMYJbl pa3iMYHBIX BUOB:
pa3BEpHyTas, COKpall€HHas, CcKeynerHas. Ms3omepusa. Buabl wu3omepum: CTpyKTypHasd,
POCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKTbl B MOJNEKylIax OpPraHWYECKHX COCTUHEHUI
(MHIIyKTUBHBINA U Me30MEPHBII 3 PeKThI).

[IpencraBienue o ki1accupuKauy opranudeckux BemecTs. [loHsaTre o GyHKIMOHATBHON
rpynne. 'omonorus. I'omonoruueckue paael. Cuctemarnyeckas HOMEHKIIATypa OpraHM4eCcKHX
coequaennii (IUPAC) u TpuBnanbHbie Ha3BaHHSI OTJEIBHBIX MPEICTABUTEICH.

OcobeHHoctn W Kjmaccu(uUKanus  OpraHMYeckux  peakuumi.  OKHCIUTENBHO-
BOCCTAaHOBUTENIbHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCepUMEHTAJIbHbIE METOJIbl M3YYEHHs BEIIECTB M HUX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaTepUallaMU Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHHE W  TOpPEHUE),
KOHCTPYUPOBAaHUE MOJEJIEH MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Ankansl. 'oMoorudeckuii psii ainkaHoB, oOmiast ¢popMysa, HOMEHKJIATypa U U30MEpHs.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOSHHE MOIEKYJ alKaHOB, SP>-TMOPUIM3AIMNS ATOMHBIX
opburaneit yriepoaa, 6-cBsa3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XVMHYEeCKHE CBOWCTBA aJIKAHOB: peaKLUU 3aMelIeHMs], N30MEepHU3aIiH, JerUIpUPOBaHMUS,
HUKIU3aluy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakuil
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npuposae. CriocoObl MoyuyeHHs U IPUMEHEHUE aJIKaHOB.

[uxnoankanel. O0mas Gopmyna, HOMEHKIAaTypa u u3oMepusi. OCOOEHHOCTH CTPOCHHS U
XUMHUYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIIoaIKaHOB. COocOoOBI MOMyYeHUs U IPUMEHEHUE LUKIIOAIKAHOB.

Ankensl. ['oMon0ruueckuii psit aakeHoB, oomas GopMyiia, HOMEHKIATypa. DIEKTPOHHOE
M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYN alKeHOB, SP>-THOpHIM3alds aTOMHBIX OpOuTaseil
yriaepoja, 6- U n-cBa3u. CTpyKTypHas M reoMeTpuueckas (Iuc-TpaHc-) usomepus. dGusznueckue
CBOMCTBAa QJIKEHOB. XUMHUYECKHE CBOMCTBA: PEAKUHUM IIPUCOCIAMHEHMs, 3aMCILUCHHUS B (-
IIOJIOKEHUE IIPU JABOWHON CBS3M, NOJMMepHU3auuu U okucieHus. [IpaBmiio MapkoBHUKOBA.
KadecTBeHHbIE peakiuy Ha 1BOIHYIO CBs3b. CIOCOOBI OTYYEHUS U IPUMEHEHHE AIKEHOB.



Anxanuensl.  Knaccupukanumss — ankagueHoB  (CONPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DIEKTPOHHOTO CTPOCHUST W XMMHUYECKHX CBOWCTB
conpsiKEHHBIX TueHoB, 1,2- u 1,4-npucoeaunenue. llonumepusanuss conpspkEHHBIX JMEHOB.
CriocoObI nosty4eHus U NPUMEHEHNE alIKalEeHOB.

Anxunsl. 'omonornyeckuil psj aakuHOB, oOmas ¢popMmysa, HOMEHKIATYpa U U30MEpHUS.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKHMHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOECIUHEHNUS, TUMEPU3alMY U TpUMEpHU3aluu, oKucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIUX KOHILIEBYIO TPOHHYIO CBsA3b. KauecTBEHHbIE peaklMH Ha TPOiHYIO CBs3b. CrocoObl
MOJIy4Y€HUsl U IPUMEHEHUE aJIKUHOB.

Apomarudeckue yrieBoopo/ibl (apeHsl). 'omonornyeckuit psii apeHos, odmas popmyia,
HOMEHKJIaTypa ¥ U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl OEH30I1a.
dusnueckue cBOicTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30ila M €ro IOMOJIOTOB: PEaKLUU
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklUd IPUCOEAUHEHUS,
OKHCIICHHE TOMOJIOTOB OeH3omna. IlpeacraBienne 00 OpUEHTHPYIOMIEM JICHCTBUN 3aMeCTUTEINCH
B OEH30JIbHOM KOJIbLIE Ha MpPUMEpE aJIKWIbHBIX PaJUKaJOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOIPYIIIbl, aTOMOB ranoreHoB. OcoOEHHOCTHM XHMHYECKHUX CBOWCTB CTHUpOJA.
[Tonmumepuszamuss  ctuposna. CrHocoObl  MOJyuYeHUST U NPUMEHEHHE  apoOMaTHYECKHUX
YTJIEBOI0OPOIOB.

[Tpuponnsiii ra3. IlomyTtable HedTsHbIEe ra3bl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yroiib U NPOAYKTHl ero mnepepabotku. CrocoObl nepepaboTKu HeTH: NMEeperoHka, KPEeKUHT
(TepMHUYECKHM, KaTaTUTUYECKHUM), pupopMuHr, nuponus. [Ipoaykrsl nepepaboTku HedTH, UX
IPUMEHEHNE B IPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnyeckas CBS3b MEXAY PA3IMUYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

ONEKTPOHHOE CTPOEHHUE TaJOreHIIPOM3BOAHBIX YIJIEBOJOPONOB. Peaknuu 3ameleHus
rajJloreHa Ha THAPOKCOTPYIITy, HUTPOIpyMNIly, LHMAHOTPyMIy, aMmuHorpymmy. J[leiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHOUPTOBOrO pacTBopa wiénoun. BzaumonelicTBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHMYecKHX COEAVMHEHMSIX.
Vcnonb30BaHue TralOreHIPOM3BOJIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TpU CHHTE3€
OpraHMYECKUX BEIIECTB.

OKCepUMEHTAJIbHBIE METOJbl H3Y4YEHHUS BEIIECTB M MX MpPEBpallleHuid: H3y4YeHHe
¢u3nUecKux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakuuil
YIJIEBOAOPOAOB Pa3IMYHbIX KJIacCOB (0OeciiBeunBaHNEe OPOMHOW MM MOAHOM BOJBI, pacTBOpa
NepMaHraHata Kajusi, B3alMOJCICTBHE aleTHJIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJIa
cepebpa(l)), kauecTBeHHOE OOHaApyXeHHE yTIEpo/ia U BOJAOPOJa B OPraHWYECKHUX BEIIECTBAX,
NOJyYeHHEe STUJICHA U H3YYEeHHE €ro CBOMCTB, O3HAKOMIIeHHE ¢ Kosuekiusmu «HedpTts» u
«Yroiap»y, ¢ o0pasnamu IlacTMacc, KaydyyKOB M PE3HHBI, MOJCIMPOBAHHE MOJIEKYJI
YTJIEBOJIOPOOB U TaJOTEHIIPOU3BOHBIX YIIIEBOAOPOIOB.

Kucaopoacoaep:xanue oprannyeckme coeiMHeHusl.

[IpenenvHble OnHOATOMHBIE cHUpPTH.. CTpoeHHE MOJIEKYN (Ha NpuUMepe MeTaHojla U
sTanona). 'omonoruueckuii psia, odmas Gopmyia, u3oMepus, HOMEHKIATypa U KJIacCH(PHUKAIIHA.
dusnyeckue CBOWCTBA MpEAETIbHBIX OJHOATOMHBIX CIUPTOB. BoJgopoaHble CBS3UM MEXIY
MOJIEKYJJaMH  CHMPTOB. XHMMHUYECKME CBONCTBA: pPEAKUMM 3aMELEHMs], JAerHIpaTaluH,
OKUCJIEHHUS, B3aUMOJIEICTBUE C OPrAaHUUYECKUMHU U HEOPraHUUYECKUMHU KHciaoTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE CHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA Ha OPraHM3M 4YeJIOBEKa.
CriocoObI nosty4eHus ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.



[Ipoctrie 3¢upsl, HOMEHKIAaTypa U u3oMepus. OcOOCHHOCTH (PUBNUECKUX U XUMHUYECKUX
CBOMCTB.

MHoOroaToOMHbI€ CHOUPTHI — ATWIEHIVIMKOIb M INIHLEpUH. DPU3NYECKHE U XUMHYECKHE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJECUCTBUE C OPraHMYECKMMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl pEakiusi Ha MHOroaToMHble cnupthl. [IpenacraBienue o MexaHusme
peakuuii HyKJIeopuIbHOTO 3aMelienus. JleiictBue Ha opranu3M 4enoBeka. CriocoObl MOTyUYeHHUs
Y IIPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKyJIbl, B3aMMHOE BIUSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO SIpa.
®usnueckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KauecTBeHHBIS
peakiuu Ha Qeron. TokcmuHocTh (erona. CrocoObl MoNMydeHHWs W MpUMEHEHHe (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHbBIE COEIUHEHUST — aIbJErHjbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['oMoloruyeckue psapl anbIerHJ0B M KETOHOB, oOmias ¢opmyna,
M30MEpPUS M HOMEHKJarypa. PU3MYecKue CBOMCTBA ajbJETrMI0B M KETOHOB. XUMHYECKHE
CBOICTBa aNbJETWJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KauyeCTBEHHbIE peakluu Ha anpieruapl. CrnocoObl MOMyueHUss M NMPUMEHEHHE albJETHI0B U
KETOHOB.

OMHOOCHOBHBIE TIpeaeNbHbIe KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOCHHUS MOJEKYJI
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKJarypa. (DHU3MYECKHE CBOWCTBAa OJHOOCHOBHBIX
IpelenbHBIX KapOOHOBBIX KHUCIOT. BomOpoaHbIe CBS3M MEXAYy MOJEKyJIaMHU KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepu(UKAINU, PEAKIUU C
y4acTHEM YTJIEBOJOPOAHOTO pagukana. OCOOEHHOCTH CBOMCTB MypaBbUHOMN KUCIOTHI. [loHsATHE
0 IIPOU3BOJHBIX KapOOHOBBIX KHCIOT — CJIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HETpeNeIbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIIOT, IUKApOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KuCHOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAasi, IMAJbMUTUHOBAs, OJICUHOBAs, JUHONEBAs, JUHONEHO8As KUCIOThl. CrocoObl
MOJTy4Y€HUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxnble 3¢upsl. 'oMonoruueckuil psa, obmas ¢hopmyia, H30MepHUs 1 HOMEHKJIATypa.
duznyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IEIOYHON Cpele.

Kupsl. Ctpoenue, ¢puznueckne U XMMHYECKHE CBOICTBA XHUPOB: TUIPOJIU3 B KUCION U
nienouHoi cpeae. OcCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAETbHBIX KUPHBIX
KkucaoT. JKupsl B mpupoze.

MBpUIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mass xapakTepucThuka yriaeBoaoB. Kiaccudukauus yrieBogoB (MOHO-, AW- H
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (pPyKTO3a, TajlakTo3a, pubo3a, Ie30KCHpuOo3a.
®dusnyeckue CBOMCTBA M HaxoxzaeHue B npupone. PorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C YYaCTUEM CIHMPTOBBIX M aJbJAETMJHOM TpYII, COUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3HAu€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouye U
HEBOCCTaHaBIUBAarOLMe aucaxapuiel. ['maponus nucaxapunoB. HaxoxzaeHwe B mpupone u
npuMmeHenue. llonmcaxapuapl: Kpaxmall, INIMKOTEH M 1einoio3a. CTpoeHHMe MaKpOMOJIEKYT
KpaxMmana, TJUKOIr€Ha M IeJUTroJIo3bl. (Pu3nueckre CBOMCTBA Kpaxmalla M LEJUTIOJIO3bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: TMAPOJIN3, KaYECTBEHHAs PEaKIus C HMOJAOM. XHUMHUYECKHE
CBOWCTBA I[EJUTIOJIO3BI: THAPOIIH3, TOIy4YeHUE F3PUPOB 1euTt0N03bl. [IoHATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).



OKclepUMEHTANIbHbIE METOJbl M3YYEHHsS BEIIECTB M UX MPEBPAIIECHUN: PACTBOPUMOCTh
pa3IMyYHBIX CHUPTOB B BOJAE, B3aUMOJAEWCTBHUE 3TAHOJNA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUIIOBOIO CIIMPTa
JUXPOMATOM Kajiusl (BO3MOXHO HMCIIOJIb30BAaHUE BHIEOMATEPUANIOB), KAUECTBEHHbBIC PEAKLIUU Ha
anbpAeTU bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapokcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom meau(ll), xummuueckre cBoiicTBa pacTBOpa yKCyCHOM KHMCIIOTbI, B3aUMO/IEHCTBHE
pacTBopa riaoko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue Kpaxmaia ¢ MOJIOM, PEIICHUE
9KCHEPUMEHTAJIbHBIX 3a]a4 110 TeMaM «CrupTsl U (peHomnby, «KapooHoBble KUCIOThI. Cl10XKHbIE
3upb.

A3oTcoaep:kalye opraHuyecKne coeANHEeHusl.

AMUHBI — OpraHM4eckhe TPOHM3BOJHBIE aMMuaka. Kiaccudukanus aMHHOB:
annpaTUuecKue U apoMaTUYeCKHe; NepBUYHbIE, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYII,
obmas (opmyina, U3oMepus, HOMEHKIaTypa U (pusnyeckue cBoiicTBa. XMMHUYECKOE CBOWCTBA
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, aJKMJIMPOBAHUE, B3aHMMOJEHCTBHE NEPBUYHBIX
aMHUHOB C a30TUCTOMN KHca0ToM. ConM aJKuIaMMOHUS.

AHWINH — OpeJCcTaBUTENIb aMUHOB apoMaTHueckoro psfga. CTpoeHue aHwinHa. B3aumuoe
BJIMSIHUE TPYII aTOMOB B MoOJjeKyje aHwinHAa. OCOOEHHOCTH XMMMYECKHX CBOWCTB aHMJIMHA.
KavectBennple peakunu Ha aHWinH. CHOCOOBI TMONYyYEHUS W TMPHUMEHEHHE alu(paTHYECKUX
amuHOB. [lonyueHne aHuIMHA U3 HUTPOOEH30J1a.

AwmuHokuciotel. Homenxiatypa u  usoMepus. OTnenbHble HPEACTaBUTENN  O-
AMUHOKHCJIOT: IVIMLMH, anaHuH. Pu3nueckne CBOMCTBA aMHUHOKHUCIIOT. XMMHUYECKHE CBOMCTBA
AMUHOKHUCJIOT Kak aM(OTEpHbIX OPraHWYECKUX COEAMHEHUH, peakius IOJUKOHACHCAIUH,
o0Opa3oBaHHe NENTHAHOM CBsA3M. buonornueckoe 3HadeHHe aMUHOKHCIOT. CHHTE3 U TUIPOIH3
NENTUIOB.

benku kak mnpuponHsle monuMepbl. IlepBuyHas, BTOpHYHAs U TpeTHYHas CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: TMAPOJIN3, JEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX MPEBPALIEHUI: pPAacTBOPEHHE
0enKOB B BOJIE, JIeHATypalusl OEKOB MpU HarpeBaHMU, I[BETHbIE peakIMM Ha OENKU, pellieHue
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM «A30TCOJEp)KALME OPTaHWYECKHUE COCAUHEHUS» U
«Pacno3HaBaHHne OpraHMYECKUX COCAMHEHUID.

BbicokoMo1eKy IsIpHBIE COCANHEHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPHU3alUH, CPeOHss MOJIeKysipHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUIN — MOMMEpHU3aIIHs U MOJIMKOHCHCAIINS.

[TonmumepHbie MaTepHabl. [Inactmaccel (monuaTHIIEH, MIOJIMIIPOIINJIEH,
HOJMBUHUIIXIOPHU]I, MOJUCTUPOT, HOJMMETUIMETaKpUJIaT, MOJIMKapOOHATHI,
nonudsTHIeHTepedTanar). YTunuzauus u nepepaboTKa MiIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kayuyyku (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

Bonokna: HarypanbHble (XJIONOK, LIEPCTh, IIENK), UCKYCCTBEHHBIE (BHUCKO3a, allE€TaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  cnenuanbHOrO  HazHadeHus (TeiaoH, KeBlap, AIIEKTPONPOBOJISAIINE
HOJIMMEpPHI, OMopa3ziaraeMble OJUMEpPHI).



OKCIIEpUMEHTAIbHbIE METO/AbI U3YUYEHUS BEIIECTB U WX MPEBPALICHUN: O3HAKOMIICHUE C
oOpa3liaMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, Kay4dyKOB, peIIeHue
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «Pacno3HaBaHue IJ1IaCTMAcC U BOJIOKOHY.

Pacuérnpie 3anaun.

Haxoxnenue MonekyasipHON (pOpMyJIbl OPraHUYECKOT0 COSTUHEHUS M0 MAaCCOBBIM JIOJISIM
AIIEMEHTOB, BXOMSIIUX B €r0 COCTaB, HAXOXXACHHUE MOJICKYJSIPHOH (OpMyJBl OpraHUYECKOro
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHUs, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MPOTYKTOB peaKlUU U/WUIN UCXOAHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOM (HhOPMYIIbI
OpPraHMYECKOT0 BEUIeCTBA HA OCHOBE €ro XMMHYECKHX CBOICTB WM CIIOCOOOB MOJIy4YeHUS,
OIpE/IeNICHUE JI0JIM BbIXOJA IIPOyKTa PEAKIIMUA OT TEOPETUUECKH BO3MOXHOTO.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaMeTHbIX CBS3€HM MpU MU3y4YEHUHM opraHudeckoil xumuu B 10 kiacce
OCYIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
MOHSTUHN, IPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBICHWE, HAyYHBIH (haKT, THUIOTE3a, TEOPHS,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIIOJCHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MO/ICJINPOBAHUE.

®usuka: marepus, aTroM, 3JEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PM3MYECKUE BEINYHMHEI,
€MHULIbI U3MEPEHUs1, CKOPOCTb, SHEPT U, Macca.

buonorus: kierka, opraHusM, dKocucTema, ouocdepa, MeTaboInU3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIN U TETepOTPO(HBIA THUII TUTaHUA, OpoxeHUe, (OTOCHUHTE3, NbIXaHHE, OCNKH,
YTJIEBOIBI, )KUPBI, HYKJIEUHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpacdusi: mone3Hple NCKOMAaeMble, TOTLIHBO.

TexHONOrus: MUILEBbIE MPOAYKTbI, OCHOBBI PAllMOHAIIBHOTO MUTAaHUs, MOIOIIIHNE CPEICTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KJIIACC

OBLIAA U HEOPTTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHHU.

Atom. CocTaB aTOMHBIX siiep. XUMUYeckuil aneMenT. M3oronsl. CTpoeHHe 3JIeKTPOHHBIX
000J7109Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKHE YPOBHM W TIOJAYPOBHU. ATOMHBIE
opourtanmu. Kiaccudukanuss XMMHYECKHX 3JEMEHTOB (S-, pP-, d-, f-anemenTsl). Pacnpenencuue
DIIEKTPOHOB TI0O AaTOMHBIM OpOUTANsM. DIEKTPOHHBIE KOH(QUTYpallMd AaTOMOB DIIEMEHTOB
MEePBOTO—YETBEPTOTO TMEPUOJOB B OCHOBHOM U BO30OYXIAEHHOM COCTOSHUU, JJIEKTPOHHBIC
KOH(HUTYpaIy HOHOB. DJIEKTPOOTPUIIATEITHHOCTb.

Ilepuonnueckuii 3akoH u llepuonnueckas cucremMa XuUMUYECKUX dieMeHTOB J[.H.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u llepuoanueckoil cHCTEMBI XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOW TEOpPUEW CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB
XUMHYECKHX DJIEMEHTOB M 00Opa3yeMbIX MMM IPOCTHIX M CIOKHBIX BEIIECTB MO TpymHmnaMm u
nepuoaam. 3HaueHue nepuoandeckoro 3akona /[.M1. Menneneesa.

Xumuueckasi CBsI3b. BUIbl XMMHYECKOW CBSI3U: KOBAJCHTHAs, MOHHAs, METaJUIMYECKasl.
MexaHu3Mbl 00pa30BaHUsI KOBAJIGCHTHON CBS3U: OOMEHHBIM M IOHOPHO-AKIIEMTOPHBIA. DHEPTUs
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1 JuirHa cBA3U. [lonspHOCTh, HANIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHble
cBsa3u. Bonopoanas cBsA3b. MeXMOIEKYIISIPHBIE B3aUMOACUCTBUS.

BanentHOCTh M BaJIGHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C UX T€OMETPUYECKHM CTpPOEHHEM (Ha MpUMEpe COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBienre O KOMIUIEKCHBIX coeauHeHUsix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNib, JIMTAHABI. 3HAUCHHWE KOMIUIEKCHBIX coefauHeHuid. I[loHatue o
KOOPMHALIMOHHON XHUMUH.

BemectBa MOJEKYISPHOTO M HEMOJEKYISPHOTO CTPOEHUSA. THUIBl KPUCTAIIMYECKUX
pEIETOK (CTPYKTYp) U CBOMCTBA BELECTB.

[Tonsitue o nucnepcHbIx cucteMax. Mctuanabie pacTBOphl. [IpencraBienre 0 KOJUTOUIHBIX
pactBopax. CrmocoObl BBIpaKEHHsI KOHIICHTpAIIMM pPAaCTBOPOB: MaccoBas JOJs BellecTBa B
pacTBOpe, MOJIsIpHas ~ KOHUEHTpanus. HacelllleHHble ¥ = HEHaChIILEHHBIE  PacTBOPHI,
pactBopuMOCTh. KpucTtamtoruaparsl.

Krnaccudukanus ¥ HOMEHKJIATypa HEOPTraHWYECKHX BEHICCTB. TpHBUAIBHBIC Ha3BaHUS
OTJIENIbHBIX MPEJCTAaBUTEICH HEOPraHUUECKUX BELIECTB.

Knaccudukanus XMMHYECKUX peakIfii B HEOPraHUYeCKONW U OPraHMYeCcKOi XUMUU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB; 3aKOH COXPAHCHHS W TPEBPAIICHUS SHEPTHUU TMPU XUMUYECKUX
peakuusx. TernoBbie 3QPEKThI XUMUYESCKUX peakiuid. TepMOXUMHUYECKUE YPABHCHHUS.

CKOopOoCTbh XUMUYECKOUN peakIiu, €€ 3aBUCUMOCTh OT Pa3IM4YHBIX (pakTopoB. 'oMOreHHbBIE
U TeTeporeHHble peakunu. Katanus u kataam3aropsl.

O6parumble W  HeoOpaTUMBIE peakIuu. XHUMHUUYecKoe paBHoBecue. KoHcTaHTa
XUMUYECKOTO paBHOBecus. DaKkTOphl, BIMSIONIME HA TOJOXKEHHE XUMHUYECKOTO PaBHOBECHSI:
TEeMIIepaTypa, JaBJIEHUE M KOHLEHTpPAlUU BEIECTB, YYacTBYIOIIUX B peakuuu. [lpunuun Jle
[TaTense.

OnekTponuTudeckass auccornuanusi. CuibHble U cladbie  dJeKTponuThl. CTeneHb
nuccormainuu. Cpega BOIHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasibHAs, IIejo4yHas. BomopoaHsblii
nokazarensb (PH) pactBopa. ['uaponus coneit. Peakiiuu noHHOTr0 0OMeHa.

OKHMCIHUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. CreneHb okucieHusd. OKHUCIUTENb U
BOCCTaHOBUTENb. [Iponecchl OKHCIEHUS M BOCCTAaHOBJICHHS. BakHEHIIME OKHCIHMTENN |
BOCCTAaHOBHUTEIN. METO1 2JIEKTPOHHOTO OalaHca. DIIEKTPOIN3 PACTBOPOB M PACTIABOB BEIICCTB.

OKCIEpUMEHTAIbHbIE METO/Abl M3YYEHHS BEIIECTB U UX IMPEBpAIICHUI: pa3lioKeHUe
MEepPOKCUJa BOJOPOJAa B NPHUCYTCTBHM KaTalM3aTopa, MOJEIU KPUCTAIMYECKHX PEIIETOK,
MPOBEJCHUE pEeaKIuii HOHHOTO OOMEHa, OIpeACIICHHEe Cpelabl PAcCTBOPOB C IMOMOIIBIO
WHIUKATOPOB, U3YUYCHUE BIUSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIu 1
MOJIOKEHNUE XUMUYECKOTO PABHOBECHSL.

Heopranuveckast xumus.

ITonoxenne HemerawioB B Ilepmoanueckoil cucreMe XUMHUYECKHX 3yeMmeHToB [.1.
MenneneeBa W OCOOCHHOCTH CTPOEHHUST HMX aTroMoB. (DuU3HUECKHE CBOWCTBA HEMETAJUIOB.
AnnoTponust HeMeTauIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa U yriepoaa).

Bonopon. Tlonyuenue, ¢puzndeckue M XUMHUYECKUE CBOWCTBA: PEAKIMU C METAJUIAMU U
HEMETaJUIAMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuabl. TOIUIMBHBIE 371EMEHTHI.

["anorensl. Haxoxzaenue B mpupojae, crnocoObl MmoiaydyeHus, Gu3NYecKue U XUMHUYECKHe
cBoiicTBa. ['asioreHoBOOpOAbl. BaxkHeNme KHUCIOPOACOAEPKALIMUE COCIUHEHUS TaJOreHOB.
JlabopaTopHble ¥ MPOMBIIUICHHBIE CIIOCOOBI MOTYYSHHsI TaloreHoB. [I[puMeHeHne raloreHoB U
UX COCOUHEHUN.

11



Kucnopon, o3oH. JlaGopaTopHble W IPOMBILUIEHHBIE CIIOCOOBI MOMTYYEHHsI KHCIOPOAA.
@usnyeckue U XUMHMUYECKHE CBOMCTBA W IPUMEHEHME Kuciopoia M 030HA. OKcuAbl U
HEPOKCH/IBI.

Cepa. Haxoxnenwe B mpupoae, CIOCOOBI MOJNy4eHHUs, (U3MUECKHEe U XUMHYECKHE
cBorictBa. CepoBomopon, cyiabhunbl. Okcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KHCTOTHI U uX coiu. OCOOCHHOCTH CBOKMCTB CepHOM KHCHOTHL. [IpuMeHeHHWEe cepbl U e€
COCIMHEHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MOIydeHHs, (pu3MUeckrue U XUMHYECKHE
cBoiictBa. AMMuak, HUTpuAbL. OKcUIbl a30Ta. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMmeHeHue a3oTa M €ro coeAMHEHU. A30THbBIC
yI00peHusl.

®ochop. Haxoxaenue B mpupoje, crnocoObl moiyudeHusi, GU3NYECKUe U XHUMHUYECKUE
cBoiictBa. @ochunet u dochun. Oxcunsl docdopa, dochopnas kucmora u e€ Ccoiu.
[Tpumenenue docdopa u ero coenunenuii. DochopHbie ya00peHUsI.

Yriepon, HaxXoXIeHHWE B TpUpoe. AIDIOTpornHble Moaudukanuu. Ddusmdeckue u
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriiepomoM. Oxcun yriepoma(ll),
okcup yriaepoaa(lV), yrompHas kucinota u €€ coiu. AKTUBHPOBAHHBIA Yrojib, aacopOLus.
Oynnepensl, rpadeH, yriaepoaHsie  HAaHOTPYyOku. [IpuMeHeHWe MPOCTBHIX  BEIUIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €TI0 COCAMHEHUH.

Kpemuuii. Haxoxnenue B mpupoje, crocoObl MOMydeHus, (pu3nueckue u XUMHUYECKHE
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KHCIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUsI U €ro
coenuHeHuil. CTEKIO0, ero Moy4eHue, BUIbl CTEKIA.

[Tonoxenune meramwioB B [leproanyeckoit cucteMe XUMUYECKUX JIeMEHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000104eK aTOMOB MeTa/uioB. O0mue Gpu3nueckue CBOMcTBa METAIJIOB.
[TpumeHneHne MeTalIoB B ObITY U TexHUKE. CIIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUNA  psiJl  HampspDkeHUuH MerauioB.  OOmme crnocoObl  MOTyYeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAILITYPIusl, eKTpomeTautyprus. [lonstue o koppo3un
MeTalioB. CrocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapakrepuctuka metamioB |A-rpynmer [leprogndeckoit cHCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nonydenue, pusnueckue U XUMUYECKUE CBOICTBA, MPUMEHEHUE
MIPOCTHIX BEIMIECTB M KX COSAMHEHUH.

Oo6mas xapaktepuctuka MetamnoB |IA-rpynmsr [leprogudeckoil CUCTEMBI XUMHYECKHX
DJIIEMEHTOB. MarHuii M KaublMid: TMOJdy4YeHHe, (QU3NYecCKue U XUMHYECKHE CBOMWCTBA,
IIPUMEHEHHE IPOCTHIX BEIIECTB U UX coequHeHMH. KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

AmoMuHUH: TIOMy4YeHue, (GU3NYeCKne W XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE MPOCTOTO
BEIIECTBA M €ro COeAMHEHUH. AMGOTEpHBIE CBOWCTBA OKCHAA U THAPOKCHAA aTIOMHUHUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OO6miass xapakTepucTuka MeTauioB noOounblx mnoarpynm (b-rpymm) Ilepuoguueckoit
CHCTEMBI XUMHYECKHUX JIEMEHTOB.

®du3nueckue 1 XMMUYECKHE CBOMCTBA XpoMa U ero coeAnHeHUuM. OKCUIbI U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U auxpomarbl, UX OKUCIUTEIbHBIE CBOWCTBA.
[TorydyeHnue u npuMeHeHHE XpoMa.

du3nyeckue M XUMHYECKHE CBOWMCTBA MapraHia M €ro coeauHeHuil. Baxueiimme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.
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®uU3MYeCcKue U XUMUYECKHE CBOMCTBA XKeJe3a U ero coeAuHeHnil. OKCUIbl, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonmydyenne u npuMeHeHHE KeJe3a U €ro CILIABOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEJIU U €€ coenruHeHuil. [lonydenne u npumeHenne
MeIU U €€ COCTMHEHUM.

[{unk: nomyuyenue, GpuznyecKkue U XuMUYEeCcKre cBoiicTBa. AMGoTepHbIe CBOWCTBA OKCHUIA
Y THIPOKCHU/JIA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHBIE METOJIbl H3Y4Y€HHUS BEHIECTB MU MX MPEBPALICHUN: HU3yYCHUE
00pa310B HEMETAJJIOB, TOpeHue cepel, Qocdopa, xenae3a, MarHus B KUCIOPOJIE, M3yUeHUE
KoJuleKuun «MeTtamibl W CIIaBb», B3aUMOJECHCTBHUE IIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOM (BO3MOKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKesie3a ¢ pacTBOpaMU KHUCJIOT U IIETIouel, KaYeCTBEHHBIC PEaKIIMU Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJJIOB, B3aUMOJICUCTBUE THMAPOKCUIOB AJIOMUHUS U LIMHKA C
pacTBOpaMH KHUCIOT U IIEJIOYEH, pelIeHue SKCIEePUMEHTANIbHBIX 3aJa4 10 TeMaM «l anoreHsn»,
«Cepa u e€ coeqmHEHUS», «A30T U Pochop 1 X coeTMHCHUSD», « MeTaITBI TJIABHBIX TOATPYIII,
«Mertamibl MTOOOYHBIX MTOATPYIIID.

XuMUA U )KU3HD.

Ponb xumun B obecriedeHHH yCTOWYMBOTO pa3BUTHUS deloBeuecTBa. [loHATHE O HAyUHBIX
METO/JaX TIO3HAHMS ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuyHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CITOCOOBI MOTYYEHUsI BaXKHEUIIIUX
BelIeCTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMblinieHHbIe
CIoCcOObI MOMYYEHHsS] METANIOB M CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKaroIeld cpeabl H
€ro 1nocyiencTus. Poiib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi ¥ 370pOBbe dYesoBeka. JlekapcTBeHHBIE cpeicTBa. [IpaBuia wucmosib30BaHUS
JIEKAPCTBEHHBIX MpenapaToB. Posib XUMUU B pa3BUTUU MEIULUHBI.

XVMHUs TUIIA: OCHOBHBIE KOMIIOHEHTHI, UIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MUIIEBON 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenactsa. beitoBas xumwus. [IpaBmiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MOBCETHEBHOMN KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHalbl (IIEMEHT, OETOH).

Xumus B CEIBCKOM X03siiicTBe. OpraHnuecKrue 1 MUHEPAIbHBIC YI00PECHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPACKH, CTEKJIO, KepamMuka. MaTepuaibl
JU1s1 3JIeKTpoHUKH. HaHnoTexHonorum.

Pacuérnbie 3amaun.

PacuéTter: Maccel BemiecTBa win 0OBEMaA Ta30B MO M3BECTHOMY KOJMYECTBY BEIICCTBA,
Macce Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMHU BEIIECTB, MAacChl (00bEMa, KOTUIECTBA
BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB HMMEET NpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTa pPEaKllMd, €clid OJHO M3 BEIIECTB JTaHO B BHUJE pacTBOpa C
onpeAes€HHON MacCOBOM JOJEH pAacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlM BEIECTBA B PACTBOpPE, JOJIM BBIXOJIAa TMPOIYyKTa PEAKIUH OT TEOPETHUYCCKHU
BO3MO>KHOTO.

MexrpeamMeTHbIE CBSI3H.

Peanuzamus MeXIpeIMETHBIX CBSI3€H MPU U3YYEHUU OOIIeH M HEOPraHMYECKOW XWMHH B
11 xmacce ocymiecTBIsSeTCs Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTHH,
TaK ¥ MOHATHUM, IPUHATHIX B OTACIBbHBIX IIPEIMETAX €CTECTBEHHO-HAYYHOIO LIUKJIA.
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OO0me ecTeCTBEHHO-HAyYHbIC TMOHSATHS: SBJICHHE, HAydHbIH (akT, rumoresa, Teopwus,
3aKOH, AaHalu3, CHHTE3, KiIacCu(UKAIKS, TEePUOIUIHOCTh, HAOIIOJCHUE, W3MEPCHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHDP, MAKPOMHp, aTOM, dJIEKTPOH, MPOTOH, HEHTPOH, HOH,
W30TONBI, PATUOAKTUBHOCTh, MOJIEKYJa, DHEPreTHYECKUA YPOBEHb, BEIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, SJHEPTHsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTeMa, Ouocdepa, MeTaboJM3M, MaKpo- U
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YTIEBOJIbI, HYKICHHOBBIE KHCIOTBI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MUHEpAITbI, TOPHBIC TIOPO/IBI, TTOJIC3HBIE HCKOITAEMBIC, TOTLTUBO, PECYPCHI.

TexHonorus:: XuMu4eckasi MPOMBIIIEHHOCTh, METAJUTYPrus, CTPOUTENbHbBIE MaTepUabl,
CEIbCKOXO035MCTBEHHOE IPOM3BOJICTBO, MHINEBas IPOMBIIUICHHOCTh, (hapMaleBTHYeCKas
MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX penaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX ~ MaTE€pUalOB,  OJEKTPOHHAS  MPOMBIIUICHHOCTh,  HAHOTEXHOJOTHUH.

14



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTtBercTBHM C CUCTCMHO-ACATCIIBHOCTHBIM IIOAXOAOM B CTPYKTYpPC JHWMYHOCTHBIX
pE3yJIbTaTOB OCBOEHHUS MpeameTra «XHMHsS» Ha YPOBHE CpEOHEro oOuero ooOpa3oBaHUs
BBIJICJIEHBI CIIEAYIOLINE COCTAaBIIAIOLINE: OCO3HAHUE OOYUYaIOUIMMUCSH POCCUNCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPENEIIEHUIO;
HaJIMYyue MOTHUBALlMM K  OOY4YEHMIO; TOTOBHOCTh M  CIOCOOHOCTH  OOydYaromuxcs
PYKOBOACTBOBATHCA HNPHUHATBIMH B O6HIGCTB€ npaBujiaMM W HOpMaMu IOBCACHUA; HAJINYUC
IIPaBOCO3HAHUS, HKOJIOTHYECKON KYJIbTYphl; CIOCOOHOCTh CTaBUTh LEJIU U CTPOUTH >KU3HEHHbBIE
IUIaHBI.

JlugHOCTHBIE pe3yJbTAaThl OCBOCHUS MpeaMeTa «XUMUs» OTPaKaroT CPOPMUPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIILHOCTH OOYYaAIOIIMXCS B MPOLIECCE pealn3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuHOCTHBIE PE3yJbTAThl OCBOCHUS INpeaMeTa «XUMUS» OTpaxaroT CPOPMHUPOBAHHOCTh
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIEHOCTH 00OYYaIOIIMXCS B MPOLIECCE pealn3aluu
00pa30BaTeNbHOM J1€ATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:kaaHCcKOro BOCIIMTAHUSA:

0CO3HaHMsI 00YYaIOIUMHCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00sI3aHHOCTEH, YBAXKEHUS K
3aKOHY U NMPaBOMNOPSAKY;

NpEaACTaBJICHHUA O COLNMUAJIBHBIX HOpMax W IMpaBUIaX MCEKINYHOCTHBIX OTHOIIEHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPH CO3JaHUM YUEOHBIX MPOEKTOB,
PEIICHNN y‘~I€6HBIX W ITO3HABATCJIbHBIX 3a4a4, BBIITOJIHCHUN XUMHUYCCKUX OKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYyTUX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUeOHOH NesATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

OEHHOCTHOI'O OTHOHICHHA K HCTOPUYCCKOMY M HAYYHOMY HACICAUIO OTEYECCTBCHHOM
XAMMUH,

yBa)KE€HHUsSI K MpOIlecCy TBOpYECTBA B OOJACTH TEOPUH U TMPAKTHUECKOTO MPUIOKESHUS
XMUMHH, OCO3HAHMS TOTO, YTO JaHHBIE HAYKH €CThb pe3yJibTaT JIMTENbHBIX HaOII0IEHHH,
KPOMOTIMUBBIX OKCICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPy da y‘—IéHI)IX H IMTPAKTUKOB;

UHTEpeca M TI03HABaTENIbHBIX MOTHMBOB B IMIOJIYYEHUH M TMOCIEAYIOIIEM aHaIu3e
UH(OPMALIUHU O TIEPEIOBBIX JOCTH)KEHUSX COBPEMEHHOM 0T€UeCTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, STHYCCKOT'O IMTOBEACHM,;

COCOOHOCTH OIICHUMBATh CHUTyallMd, CBA3aHHBIC C XHUMHUUYCCKUMHU ABJICHUAMH, H
IPUHUMATh OCO3HAHHBIE PEILEHUS, OPUEHTHPYSICh HAa MOPAIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJECHHWE M IOCTYNKH CBOMX TOBAapuINEH C MO3MLMH
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMS ITOCIEACTBUH ITOCTYIKOB;

4) popmMupoBaHuS KYJbTYPBbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 310pOoBOro M Oe30macHoro o0pas3a KHU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUUYECKOMY 3/10pOBbIO;
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coOoIeHnsT MpaBmwil 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU J€ATEIHHOCTH;

MOHWMAHUS [IEHHOCTH TPAaBWJI WHAMBUAYAILHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJS,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B y4€OHO-HCCIICIOBATEILCKOM JICSITEIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JEATCILHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COILHUATbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YUYEHUIO MPOQeccHil pa3ITuvyHOro poja, B TOM YHCIE Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOJSIM TPpyJa U pe3yJibTaTaM TPYI0BOH ACSATEIbHOCTH,

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJIMBHAYaJIbHOM TPACKTOPUH OOpa3oBaHUA,
Oynyueit mpodeccuu U peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€J1eCO00PA3HOr0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MOHMMAaHUA TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MPoOseM, BIMSHHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATIBHOM CPEJIbI;

OCO3HAHUS HEOOXOJAMMOCTU UCIIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
paMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BPEI OKPY’KaKIIed MPUPOIHON cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATONMPHUATHBIE YKOJOTUYECKUE MOCTEACTBUS MPEITPUHUMAEMBIX
JIEMCTBUN U NPEAOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphI, OIbITa
JEATETbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMAIBLHON MPAKTUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(DOoOuH;

7) 1EHHOCTH HAYYHOT'0 O3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKd U
00IIECTBEHHON IPAKTHKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK Haykd, OCO3HaHus €€ ponu B (HopMUpOBaHUHU
paIoHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpY KaroIIeM
MHpE KaK O €JUHCTBE MPUPOJbl U YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEH U
penIeHrH IPOo0IeM COXpaHSHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTH XMMHH JJISI COBPEMEHHOW IMBHIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M Ba)KHON POJIM B CO3/IaHWM HOBOM 0aszbl MaTepuaIbHOU
KyJbTYPBI, B PEIICHUH II00ATBHBIX TPOOJIEM YCTONYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKONW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00ecIeueHnH yCIOBUM YCTICIITHOTO TPYJa M AKOJOTHYECKA KOM(DOPTHOM KU3HHU KKIOTO YjIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TOHMUMAHUs CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CMIOCOOHOCTH WCITOJIb30BaTh IMOTyYaeMbIe 3HAHUS JIJIs
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aHaM3a U OOBSCHEHMS SIBIICHUI OKPYKAIOMIETO0 MHUpa M MPOHCXOIIIINX B HEM H3MEHEHHIA,
YMEHHUS JieJIaTh 000CHOBAaHHBIC 3aKIIFOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TAHHBIX
C IEJIBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BAaTh XMMUYECKHUE 3HAHUS JIUISl PELICHUS TPOOIIeM
B PCAbHBIX )KU3HEHHBIX CUTYAIUSIX;

UHTEpeca K MO3HAHUIO, HCCIIEI0BATEIbCKOM IeATeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHHM C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3iInyHbIX cdepax MnpoecCHOHATBHON
JESTCIIbHOCTH.

METAINIPEIJMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yiabTaTbl OCBOEHHUS MPOTrpaMMbl MO XMMHMHM Ha YPOBHE CPEIHErO
o01ero 06pa3oBaHus BKIIOYAIOT:

3HAYMMble JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUIIMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUYHbIe OHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu(UKy METO/I0B TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEPTUs, SBJICHUE, MPOIECC, CHCTEMa, HAYyYHBIH (aKT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, HCCIIeIOBaHNe, HAaOII0IeHNE, U3MEPEHUE, SKCIIEPUMEHT U JIpyTHe);

yHMBEpcalibHble ~ yueOHble  JAeHCTBHS  (TO3HaBaTeJbHbIE, KOMMYHHKaTHBHBIE,
peryisTuBHbIE), oOecreuuBaronie (QopMUpoBaHUME (PYHKIHMOHAIBHOW TPAMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyYaronXcs;

CIOCOOHOCTh ~ OOy4alolIUXCsl  MCIOJb30BaTh  OCBOEHHBIE  MEXIAMCLUUIIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJbHble Yy4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJILHON ITPaKTHKE.

MertanpeamMeTHble pe3ysbTaThl OTPaXXKalOT OBJIAZICHHE YHHUBEPCAIbHBIMU y4e€OHBIMU
MI03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSMHU.

Ilo3naBaTe/ibHBbIE YHHBePCAJIbHbIE YUeOHbIe 1eHCTBUS

1) 6a3oBbIe JJOrMUYecKHUe AeHCTBUS:

CaMOCTOSTENIbHO (OPMYJUPOBaTh M aKTyaJM3UpOBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeNeNsATh LeNU JeATeTbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JTOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIBHOCTHU C ITOCTABJICHHBIMU LCIISAMU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUHU HpI/IéMLI JJIOTUYCCKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TOHATHI M yCTAaHABIMBAaTh WX B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHITHS ISl OOBSICHEHUS OT/IETbHBIX (PAKTOB U SBIICHUM;

BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KITAaCCH(PUKAIINK BEIIECCTB M XUMHYECKUX PEAKIIHA;

YCTaHABIWBATh MPUYUHHO-CIICJCTBEHHBIE CBS3H MEXTY U3YYaeMbIMH SIBJICHUSMU,

CTPOUTL JIOTUYCCKUC PACCYKACHUA (I/IH,Z[yKTI/IBHI:Ie, ACAYKTUBHBIC, I10 aHaJIOFI/II/I),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSAX, (OPMYIHPOBATH
BBIBOJIBI U 3aKJTIOUCHUS;

MPUMEHATH B TMPOIIECCE MO3HAHUS HCIOJIb3yeMble B XHMHU CHMBOJIMUECKHE (3HAKOBHIC)

MO/JIEJIH, IPE0O0Pa30BhIBATH MOJICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,
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XUMHYecKass (OpMysa, YypaBHEHHME XUMHYECKOM peakuuu — IpU pPELIeHUH Yy4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHBIC MOJIEIbHBIEC INPEICTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMHUYECKUX PEAKLIUM.

2) 0a30BbIe HCCJIEN0BATEIbCKHE AeHCTBYS:

BJIa/IETh OCHOBAMHU METOJOB HAy4YHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIUM;

dopmynHMpoBaTh IENM M 3aJaud  HMCCIEJOBAHUSA, HCIIOIB30BaTh IIOCTABJICHHBIE |
CaMOCTOSITENILHO C(hOpMyJIMpPOBAaHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS TMITOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BbICKA3bIBAEMbIX CYXKIECHUM;

BIAJICTh HABBIKAMHU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M NPOBEICHMS YYEHHUYECKHX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IpOIEcca, CaMOCTOSTEILHO
POTHO3UPOBATH €ro pe3yibTar, (GopMmyiupoBaTh O00OOMICHHS ¥ BBIBOJABl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpETaTh ONBIT YYEHUUYECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JesITeIbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY TIIOMCKY METO/OB peIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0B [TO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBAThCSI B PA3IMYHBIX HCTOYHMKAX HWHPoOpManuu (HAYYHO-TIOMYJISIpHAsS
JaUTepaTypa XHMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble TmocoOus, pecypcel MHTepHerTa),
aHaJM3UpOBaTh MH(OpPMAIMIO pPA3IUMYHBIX BUAOB U (OpM MpelncTaBIeHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEMPOTUBOPEYUBOCTE;

dbopMynpoBaTh 3ampochl M NPUMEHATH pa3jMyHblE METOAbI IpU IOHCKE U O0TOOpe
uH(popMalu, He0OXO0AUMOI /17151 BBITIOJIHEHUS yUYE€OHBIX 33/1a4 ONpPeIeIEHHOrO TUIIA;

nproOpeTaTh OMBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (pOpMy IpelcTaBieHUs] UHPOPMAIUK (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHbIM $3bIK B KayecTBE CpEACTBAa INpU paboTe ¢ XUMHUYECKOMH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUYecCKue M MaTeMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATIAAHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI 11O CYIIECTBY 00CYKAAEMOM TEMBI B X0JI€ TUAIOTa U/WUIH TUCKYCCHH,
BBICKA3bIBATh UJIEHU, q)OpMy.]'II/IpOBaTB CBOH HpC}IJ'IO)KeHI/ISI OTHOCUTCJIBbHO BBIITIOJIHCHU A
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMEN Pe3yJbTaTOB IO3HABATEIBHOW AEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XHMHUYECKOTO
9KCIIEPUMEHTAa, TPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peanuzanuyu y4eOHOro MpoeKkTa, U (POpPMyIMpPOBaTH BBIBOJBI MO pPE3yJbTaTaM IMPOBEIEHHBIX
UCCIIEIOBAaHUN MyTEM COTIIACOBAHMSI MTO3UIIMIA B X0/1€ 00CYXIeHUS 1 00MEHa MHEHHSIMH.
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PerJ’[HTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁHLIe JelCcTBUA:

CaMOCTOATENIBHO IUTAHUPOBATh U OCYLIECTBIATH CBOIO IIO3HABATEIIBHYIO JEATEIbHOCTD,
onpenenss e€ eI U 33aJaud, KOHTPOJIMPOBAaTh U IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeUlaraéMblii allrTOPUTM JICHCTBHI NPU BBHIOJHEHUU YYEOHBIX M HMCCIIEOBATEIbCKUX 3aj1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CITOCOO MX PEIICHHs C YUETOM IMOyUYeHHUs] HOBBIX 3HAHUN O
BEILECTBAX U XMMUYECKUX PEaAKIUAX;

OCYUIECTBIIATH CAMOKOHTPOJIb AEATENBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmeTHble pe3yabTaThl OCBOCHUS MPOrpaMMbl IO XMMHMU Ha yriIyOJEHHOM YpOBHE Ha
YPOBHE CpeJHEero oOuero oopa3oBaHMs BKIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XuMHs» HaydyHbIE 3HAHUSA, YMEHHUS U CIIOCOOBI JIEHCTBUM IO OCBOEHHUIO, MHTEPIpPETALUN U
peoOpa3oBaHUI0 3HAHUM, BUJBI JEATEIBHOCTH 110 MOJYyUYEHUIO HOBOTO 3HAHMS U MPUMEHEHUIO
3HAHUM B PA3JIMUYHBIX YYEOHBIX CUTYyalUsX, @ TaKXKe B pPEalbHbIX >KU3HEHHBIX CUTYyaLUsX,
CBA3aHHBIX C XUMHUEH. B mporpamme 1o XMMHM IPEIMETHBIE PE3YJbTaThl IIPEICTABIICHBI I10
roJiaM U3y4eHHs.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XuMUsh» OTPaKaroT:

c(hOpMUPOBAHHOCTh TIPEACTABICHUI: O MECTEe M 3HAYCHHH OPraHUYeCKOW XHUMHHU B
CHCTEME €CTECTBEHHBIX HayK U €€ POJii B 00CCTICUCHUH YCTOMUMBOTO Pa3BUTUS YEIIOBEUECTBA B
peltieHur mpooJieM IKOJIOTHYECKOM, YHEPreTUUECKOW M THUIIEBON O€301acCHOCTH, B Pa3BUTHUH
MEIWIIMHBI, CO3JaHHH HOBBIX MAaTEPHUAJOB, HOBBIX HCTOYHHUKOB JHEPrHH, B OOECIEUCHUU
paloHaIbHOTO TPUPOIONIONH30BaHMS, B (DOPMUPOBAHUHM MUPOBO33PEHUS U OOIIEH KYyIbTYpHI
YyeJloBeKa, a TaKKe OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
MPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XWMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATrarolIne
MOHATUS — XUMHYCECKHI JJIEMEHT, aToM, SApO M 3JCKTpOHHas o0ojiouka aroma, S-, p-, d-
aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToMa, THOPHAHM3AIUS aTOMHBIX
opOuTanel, HMOH, MOJIEKyJa, BaJ€HTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHCIIEHUS,
XUMHUYECKasi CBS3b, MOIIb, MOJISIpHAasT Macca, MOJIAPHBIA OO0BEM, YIICPOAHBIN CKeNlerT,
GyHKIIMOHATbHAS TPYINA, pajuKan, CTPYKTypHble (Gopmymsl (pa3BEpHYTBIC, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHAas W TPOCTPAHCTBEHHAs (TeOMETpHYEcKasi, ONTHUYECKas),
MU30MEpPBI, TOMOJIOTUYECKUN psJZl, TOMOJIOTH, YIJIEBOJOPOAbI, KHCIOPOJA- M a30TCOJAeprKalline
OpraHWYECKUE COEAMHEHHUSI, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYISPHbBIC
COEIMHEHUS; TEOpUH, 3aKOHBI (mepuoaudeckuid 3akoH JI. M. MeHneneeBa, Teopusi CTpOeHUs
opranndeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHMSI MAacChl BEIIECTB, 3aKOH
COXpPaHEHHS U TPEBpaAllCHHs] DSHEPTUM NPH XUMHYECKHX pEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JEXKAllUe B OCHOBE MOHUMAaHUs
OPUYMHHOCTY U CHUCTEMHOCTH XUMHUYECKUX SIBIIGHUW; TPEJACTABICHUS O MEXaHU3Max
XUMUYECKUX PEaKUUid, TEPMOJAMHAMHUYECKMX M KHHETHYECKMX 3aKOHOMEPHOCTSAX HX
MPOTEKaHUs, O B3aMMHOM BJIHMSHHM aTOMOB U TPYIIl aTOMOB B MoJIeKyJaX (MHAYKTUBHBIA U

Me3oMepHbIi 3 dexTrr, opueHtanTsl | u |l pona); dbakronorudeckue cBeneHUs O CBOMCTBAX,
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COCTaBe, MOJYYEHUH U 0€30MaCHOM HCIOJIb30BAHNYU BaKHEHIINX OPraHUYECKUX BELIECTB B OBITY
U TPAKTHYECKOW JEATENbHOCTH YEJIOBEKa, OOIMX HAyYHbIX MPUHIMIAX XHUMHUYECKOTO
IPOM3BOJICTBA (HAa MPUMEPE MPOU3BOICTBA METAHOJA, IepepabOTKU HePTH);

c(OPMHPOBAHHOCTb YMEHUM: BBISABIATH XapaKTEpHbIE IPU3HAKH MOHATHH, yCTaHABINBATh
UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIUE MOHATHUS IIPH OIIMCAHUH COCTABA, CTPOCHUS U
CBOICTB OPraHUYECKUX COCUHECHUM;

c(OpPMHPOBAHHOCTH YMEHHIA:

MCII0JIb30BaTh XMMHUYECKYIO0 CUMBOJIMKY JUISI COCTABJICHHS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (POPMYJI OPIraHUYECKUX BEILECTB;

COCTaBIATh YpPaBHEHUS XHMMHUYECKUX peakUuMid U pacKkpelBaTb HX  CYLIHOCTB!
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIX ~ PEAKUUN  IOCPEICTBOM COCTABJIEHUS  DJIEKTPOHHOI'O
OanmaHca 3TMX peaklUuid, peakuuil HOHHOro OOMEHa MyTEM COCTaBIEHUS HX IOJHBIX U
COKpAIEHHBIX MOHHBIX YPaBHEHU;

U3rOTaBIMBAaTh MOJIEIM MOJIEKYJl OpPraHMYECKHUX BEIIECTB Ui WJUIIOCTpAlUU HX
XUMHYECKOT'0 U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATh IPUHAIJIECKHOCTh U3yUCHHBIX OPIaHUYECKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONpPeAeNEHHOMY KJIacCy/TpyIe COeJUHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremMarnyeckoir HomeHknarype (IUPAC) i mpuBOIUTh TpUBHAIHHBIE HA3BAHUS
JUISL  OTAEIBHBIX TNPEJACTaBUTENEH OpPraHWYECKUX BELIECTB (ITWJIEH, AaUEeTHJIEH, TOIYOll,
[JIMLIEPUH, STWICHIJUKOIb, (eHos, (opMalbleruj, aueTaabAerul, aleToH, MypaBbUHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CTEapUHOBas, OJEHMHOBAs, NAJIbMUTHHOBAs KHUCJIOTHI, TJIMLUH,
aJlaHMH, MaJIbT03a, GPYKTO3a, aHWJIUH, TUBUHUJ, U30IIPEH, XJIOPOIPEH, CTUPOJI U IPYTHUE);

c(OpPMUPOBAHHOCTh YMEHMsI OMNPEAENATh BHJ XHUMUYECKOW CBSI3M B OpPraHMYECKHX
COEMHEHUX (KOBaJICHTHAs! M HOHHAs CBSI3b, G- U M-CBs3b, BOJOPOHAS CBA3b);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHUYECKHUX
BemectB A. M. bytiepoBa ais oOBbSICHEHHS] 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepHU30BaThb COCTaB, CTpPOEHHE, (U3HUECKUEe U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENEH Pa3INYHbIX KJIACCOB OPIraHUYECKUX BEILIECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AJIKa/JIME€HOB, AJKMHOB, apOMaTHYECKHX YTIJIEBOJIOPOJIOB,
CIIUPTOB, AIbJIETHIOB, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHCIIOT, OEJIKOB, YTJIEBOIOB (MOHO-, TU- U TIOJIMCAXAPHUIOB),
WUIIOCTPUPOBAaTh TI'€HETUYECKYIO CBSI3b MEXAY HHMMHM YPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHYECKHX PEAKINH ¢ UCIIOJIb30BaHUEM CTPYKTYPHBIX GOPMYII;

c(OpMUPOBAHHOCTh YMEHHUS TMOATBEPkAATh Ha KOHKPETHBIX NpHUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYeCKUX COEAMHEHHH OT KpPAaTHOCTHM U THIIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIMSIHUSA aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOUYHUKH YIJIEBOJOPOIHOIO CHIPbS
(HedTb, MPUPOAHBIN Ta3, yrojib), CHOCOOBI €ro MnepepadoTKH M TMPAKTUYECKOE MPUMEHEHHE
IPOIYKTOB MEPEpPadOTKHU;

c(OPMHPOBAHHOCTh BIAJICHUS] CHCTEMOW 3HAaHUH O EeCTECTBEHHO-HAYYHBIX MeETOJax
NO3HAHUS — HAOJIOAEHUHM, W3MEPEHUH, MOJICIUPOBAHUM, DSKCIIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHUS IPUMEHSATh 3TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAIllMM  MBICIUTEIbHON
NEeSTeIbHOCTH — aHalIM3 U CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTEMaTH3alluiO, BBISBICHHE
IIPUYUHHO-CJICICTBEHHBIX CBA3EH — Il U3yYEHUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKLU;
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c(OPMHPOBAHHOCTb YMEHUI: BBIABIIATh B3aMMOCBSI3b XMMUYECKUX 3HAHUN C MOHATUSAMHU U
NpPEICTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAYYHBIX TIPEAMETOB Ui 0Oojiee OCO3HAHHOTO
NOHMMAHHUS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHMS I10
OpPraHMYeCKON XUMMHU JJIsi OOBSACHEHHs U IPOTHO3UPOBAHUS SIBIECHUH, HMEIOIINX €CTECTBEHHO-
HAY4HYIO IIPUPOAY;

c(OPMHPOBAHHOCTh YMEHUH: MPOBOAUTH PACUYETHl IO XUMHUYECKUM (opmyram u
YPaBHEHHUSIM XMMHUYECKUX PEAKIMi C HMCIOJIb30BaHHEM (PU3MUECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEULIECTBA), XAPaKTEPU3YIOIIMX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMyIbl BEIIECTBA 110 U3BECTHBIM MAacCCOBBIM JI0JIIM
XUMHYECKHX 3JIEMEHTOB, TPOAYKTAM CTOPAaHHUs, ITNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, AaHAJTU3UPOBATH M OLEHUBATh C MO3ULUN
9KOJIOTUYECKON 0€30MacHOCTH MOCHEACTBUS OBITOBOM U IPOU3BOACTBEHHOH JESTEIbHOCTU
4eJ0BEKa, CBA3AHHOM C mepepadOTKOM BeIIeCTB, HCHOIb30BATH IOJTYYEHHbIE 3HAHUA JUIS
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCHEPUMEHT (IOTy4YEeHUE U U3YUYEeHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHbIE PEAKIIUU
YIJIE€BOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJACOJEPKAIMX OPraHUYECKHX BEILECTB,
pelleHHe HKCIEPUMEHTAJIbHBIX 33Jad 10 paclO3HABAaHMIO OPTraHWYECKUX BELIECTB) C
coOnrofeHreM IMpaBuwil  0e30macHOro oOpallleHuss C  BEleCTBaMU M JJaOOpaTOpHBIM
o0opyoBaHueM, (HopMyJIUpoBaTh IENIb HMCCIECIOBAHUA, NMPEICTABIATh B pa3iU4yHON (opme
pE3yJIbTAThl KCIIEPUMEHTA, aHAJIN3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

coOnroAaTh IMpaBWila HKOJIOTUYECKH 1IeJ1eCO00pa3HOro MOBEAEHUS B OBITY M TPYIOBOM
JESATEIIBHOCTH B ILEJIAX COXPAHEHUS CBOErO 370POBbS, OKPYKAIOLIEH MPUPOAHON Cpenbl U
JOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHUS;

OCO3HaBaTh OMNACHOCTb TOKCHUYECKOIO JEWCTBUS Ha JKUBbIE OPraHU3Mbl OMNPEeNIEHHBIX
OpPraHMYeCKHX BENIECTB, MOHUMAas cMbIci rmoka3areis [1/1K;

aHATM3UPOBaTh  1LI€JI€COOOPAa3HOCTh  NMPHUMEHEHHMS  OpPraHWYEeCKMX  BEIIECTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHS] COOTHOLIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
uH(pOpMalliK B pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HAyyHas JUTepaTypa, CpelcTBa
MaccoBoi uH(popmauuu, VHTepHET M Jpyrue), KPUTUYECKH AaHATU3UPOBATh XHMHUYECKYIO
uHpOpMalrIo, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C IOCTABICHHOW y4eOHOM
3agaden.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHHMsS Kypca «OOmas W HeopraHuyecKas XUMHsD)
OTpaXkaroT:

c(OpMUPOBAHHOCTH MPEJCTABICHNUN: O MaTepHAIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y TI03HABa€MOCTHU SIBJICHUI NPUPOIbI, O MECTE€ U 3HAYEHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e€ poiid B 00ECIEYeHUH YCTOWYMBOIO PA3BUTHUS, B PELICHUU MPOOJIEM IKOJIOTHUECKOMH,
HHEPreTUYECKOM M THIIEBOW O€30MacHOCTH, B PAa3BUTUHM MEIUIMHBI, CO3AaHUU HOBBIX
MaTepHajoB,  HOBBIX  MCTOYHUKOB  OSHEprMM, B  OOECHEYEHUH  palMOHAIBHOIO
IPUPOONOIb30BAHUSA, B JOPMHUPOBAHUN MUPOBO33PEHUSA U O0ILEH KYIbTYyphl YENIOBEKA, a TAKKE
HKOJIOTHYECKU 0OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310POBBIO U IPHUPOTHON CPEE;

BIQ/ICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaIOINe
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIbL, JJIEKTPOHHAs: 000JI0YKa aToma, S-
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, Pp-, d-atoMHbIe OpOMTaNM, OCHOBHOE W BO30OYKAEHHOE COCTOSIHHS aroMma, THMOpHIH3arivs
ATOMHBIX OpOWTaneii, WOH, MOJCKYyJa, BaJCHTHOCTh, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHBb
OKHCJICHUSI, XHUMHUYECKass CBsA3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas pPEaKLHUs, PAcTBOP, SJIEKTPOJMUTHI, HEIIEKTPOIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOIMAlMs, CTENEeHb JUCCOLMAlMH, BOJOPOAHBIM  ITOKa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUYIECKON peaKIiu, CKOPOCTh XUMUYECKON
peakluy, XUMHUYECKOE paBHOBECHE; TEOPUHM M 3aKOHBI (TEOpUsl BIEKTPOJIUTUYECKOU
aucconuanuu, nepuoandyeckuid 3akoH .M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB,
3aKOH COXPAHEHMS W IMPEBpALICHUS HEPruy IPU XMMHUYECKHX PEAKUHUAX, 3aKOH ITOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JACHCTBYIOLIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUA, JIEKAIUE B OCHOBE MOHUMAHHUS MPUYMHHOCTU U CHUCTEMHOCTHU
XUMUYECKHUX SIBJICHHI; COBPEMEHHBbIEC MPEACTABICHUS O CTPOCHUM BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJISIPHOM UM HAJMOJIEKYJSIPHOM YPOBHSX; MPEICTaBICHUS O MEXaHU3Max
XUMUYECKUX PEaKIUW, TEPMOJMHAMUYECKMX W KHUHETHUYECKHX 3aKOHOMEPHOCTSAX  HX
NpPOTEKaHUs, O XUMHYECKOM DPABHOBECHH, pacTBOpaXx U  JIUCIEPCHBIX  CHUCTEMAax;
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M OE30M1aCHOM HCIOIb30BaHUH
BaXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M NPAKTUYECKOW NEATEIbHOCTH YEIOBEKa,
0OIIMX HAYYHBIX MPUHIUANAX XUMUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUI: BBIABIISITH XapaKTEPHbIC MPU3HAKU MOHATHM, YCTaHABIIUBATh
UX B3aUMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHSTHUS MPU OMHUCAHUM HEOPTraHUYECKUX
BEILECTB U UX MPEBPALLECHHUI;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIH30BaTh XUMHYECKYI0 CHUMBOJIMKY JJIsi COCTaBIICHUS
dbopMyn BEHIECTB W YypaBHEHUN XHMHYECKUX pEAKIM, CHCTEMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaIbHbBIC HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJIGHTHOCTh U CTENEHb OKUCIICHUS XUMHUYECKHIX
AJIEMEHTOB B COCIMHEHHSX, BUJl XMMHUYECKOW CBS3U (KOBAJICHTHAsl, MOHHAs, METAJUTMYECKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBICHATH 3aBUCUMOCTH CBOICTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMA KPUCTAJUIMYECKOW PEImIETKH, OOMEHHBIM U JJOHOPHO-aKIIETITOPHBIHA
MEXaHU3Mbl 00pa30BaHMs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh yYMEHUH: KIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEIIECTBA IO WX
COCTaBy, XMMHYECKUE PEAKIMHU MO Pa3JuyHbIM MpHU3HAKaM (YHUCIy U COCTaBY pearupyromux
BEIECTB, TEIUIOBOMY J(PQEeKTy peakiuu, W3MEHEHHUIO CTeNeHEed OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, yYacTUIO KaTajiu3aTopa W JPYTUe); CaMOCTOATEIbHO BBHIOMpATh OCHOBAHUS W
KPUTEPUU JJI KITaCCU(PUKAINHI U3y9IaeMbIX BEIIECTB M XUMHUYECCKUX PEaKIIHiA;

c(OpMUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CMBICH TMepuogudeckoro 3akona JI. W.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOIIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTePHU30BaTh IEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMUYECKHX JJIEMEHTOB NepBOro—4erBéproro mnepuoaoB llepuomnueckoit cucremsr JI.M.
MenieneeBa, UCHOJIb3Ys MOHITHS «IHEPTETUUECKHE YPOBHUY, «IHEPreTUUYECKUE MOITYPOBHUY,
«S-, p-, d-atoMHBIe OpOUTAIM», «OCHOBHOE U BO30YXKIEHHOE JHEPreTHUCCKHE COCTOSHHS
aToMa»; OOBSICHATh 3aKOHOMEPHOCTH HW3MEHEHHUS CBOICTB XMMHUYECKHUX JJIEMEHTOB M HX
COEMHEHMH 10 nepuojaM U rpymmam Ilepuoguueckoii cucremsl [. 1. MenneneeBa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IJEKTPOHHBIX 000JIOUEK;
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c(hOpMUPOBAHHOCTh YMEHHI: XapakTEepU30BaTh (OMUCHIBATH) OOIHME XUMHYECKHE
CBOICTBa BEIIECTB Pa3IUYHBIX KJIACCOB, IOJATBEP)KIATh CYLIECTBOBAHHE IEHETHYECKON CBSA3U
MEXJly HEOPTraHUYECKMMU BEIIECTBAMU C IIOMOIIbIO YPaBHEHUI COOTBETCTBYIOLIUX XUMHUECKHUX
peaKIuii;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTb: OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuii MOCPECTBOM COCTABIICHHS 3JICKTPOHHOTO OajlaHCca 3THX pEaKIHii; peakuuil HOHHOTO
oOMeHa MNyTEM COCTaBIEHUS HX IIOJIHBIX M COKPAaLIEHHBIX HOHHBIX YpPaBHEHHUH; peakuuil
TUAPOIIN3A; peakluil KOMILIEKCOOOpa3oBaHMs (Ha MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHMS);

c(OPMHPOBAHHOCTh yMEHUSI OOBSICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XHMHUYECKHUX
peakuuii ¢ yd€ToM MX DSHEPreTMYECKHX XapaKTepPUCTHUK, XapakTep H3MEHEHMsI CKOpPOCTU
XUMHUYECKON pPEaKkiMu B 3aBUCUMOCTU OT Pa3jIMUYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIICHUs
XUMHYECKOT'0 PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aelcTBuil (mpuniun Jle latense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh XUMUUECKHUE PEAKIIMHU, JIEKaIINe B OCHOBE
IPOMBIIIIEHHOTO TIOJYYEHUS] CEPHOW KHUCJIOThl, aMMHakKa, oOOILIue Hay4HbIE IPUHIUIIBI
XUMHYECKHX MPOU3BOJCTB; II€IeCO00Pa3HOCTh NPUMEHEHHUST HEOPraHWYECKUX BEIEeCTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TIONH3a;

c(hOopMUPOBAHHOCTD BJIAJICHHS CUCTEMOM 3HAHUI O METOJIaX HAyYHOIr'O TTO3HAHUS SIBJICHUIN
OpUpoABl  — HAONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICTICHHBIN), UCHOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs MPUMEHSTHh 3TU 3HAHUS MPHU
HKCIEPUMEHTATBHOM HCCIEIOBAaHUM BELIECTB M s OOBSCHEHUS XUMHMYECKHX SBICHHH,
HUMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH I€ATEIbHOCTH Y€JIOBEKa U B TOBCETHEBHOM KU3HHU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
NpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAy4YHbIX IMPeAMETOB Ui 0ojiee OCO3HAHHOI'O
IIOHMMAaHHS MaTEPUATILHOTO €JUHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS ITPOBOJUTH PACUETHI: C UCIOIb30BAHUEM MOHATUN «MaccoBas
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAsl KOHIIEHTpAIUs»; Macchl BellecTBa UM o0bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WIM 00bEMY OJHOTO M3 YUACTBYIOIIUX B PEAKLIUU
BEIIIECTB; TEIUIOBOrO 3(PdeKTa peaklu; 3Ha4YeHNs1 BOJOPOJHOIO MOKa3aTessi pacTBOPOB KHCIOT
U IIeJoYel C M3BECTHOM CTENEHBI0 TUCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOJYKTa peaKklnu, €ClId OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHUJIE PacTBOpa C OMpPENEIEHHOMN
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WIM JaHO B H30BITKE (MMEET IMPHUMECH); JOJIU
BBIX0/Ia MMPOJYKTA PEAKLUHU; O0bEMHBIX OTHOIIECHUI ra3oB;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJIUTH XMUMHUYECKUN
AKCIIEPUMEHT (TIPOBE/IEHUE PeaKuii HOHHOTO0 OOMeHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BEUIECTB, ONPEAEIEHUE CPEIbl PACTBOPOB BEIIECTB C NOMOIIBI WHINKATOPOB,
U3yYeHHE BIUSHHUS pPa3IMYHbIX (PAKTOPOB HAa CKOPOCTh XHWMHYECKOM peakiuH, pelIeHne
AKCIIEPUMEHTAJIBHBIX 33/a4 1o TemaMm «Metamib» u «Hemeramnel») ¢ coOnrogeHreM MpaBuil
Oe3omacHOro odparieHus C BellecTBaMH U JabopaTopHbIM 000pyAOBaHHEM, (HOPMYIHPOBATH
LeNlb  HMCCIENOBaHUs, TMPEACTaBIATh B pa3UYHOM (QopMe pe3ysbTaThl dIKCIEPUMEHTAa,
AQHAIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hopMUPOBAHHOCTh YMEHHIA: COOMIOAThH MpaBUiIa TOJb30BAaHUS XUMUYECKON MOCYION U
nabopaTtopHbIM 000pyAOBaHHEM, OOpallleHUsl ¢ BEIIECTBAMU B COOTBETCTBHH C MHCTPYKLHUSMU
[0 BBINOJHEHUIO JA0OPATOPHBIX XHMHMYECKHX OIBITOB, HKOJOTHYECKH IIeIeco00pa3HOro
NOBEJCHUSA B OBITY M TPYIOBOH JEATENBHOCTH B LEISAX COXPAHEHHS CBOETO 3710POBbA,
OKPYXAaIoIIel MPUPOAHOM CpeAbl M AOCTHKEHUS €€ YCTOMYMBOIO pPAa3BUTHS, OCO3HABATh
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OMAaCHOCTh TOKCHUYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MBbl OIpPEACIEHHBIX HEOPTraHWYECKHUX
BEILIECTB, TOHMMAas cMbIca nokazarens [IJIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IICJICHANIPABICHHBI MMOUCK XUMUYECKOU
uH(pOpMallMl B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HayyHas JUTepaTypa, CpelcTBa
MaccoBoi uHopMmanuu, WHTEepHET W JApyrue), KPUTHUYECKH aHaIH3UPOBATH XHUMHUYECKYIO
uHpOpMalnio, epepadarpiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C IMOCTABICHHON y4eOHOM
3a/1a4en.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumeHoBaHue pa3/iesioB U TeEM
NPOrpamMMbl KosaunuyectBo yacos
Ne DJIeKTPOHHbIe (LM (ppOBbIE)
n/n o0pa3oBaTe/bHbIE Pecypchl
KonTpoabubie | IlpakTuuecku
Bcero
padoThI e padoThbI
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipeamer oprannyeckoi xumuu. Teopust
1.1 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 8 https://lesson.edu.ru/04/10
M. bytneposa
Hroro mo pazneny 8
Pasnen 2. Yraesonopoabt
I _
2.1 PCCIBHBIE yEICRONAOPOIR! — eKAHDL, 5 https://lesson.edu.ru/04/10
LUKJIOATKAHbI
HenpenensHble yIiIeBOAOPOABI: aTKEHEI,
2.2 pedl Y AOPOZEI: QIIKEHEL 14 1 https://lesson.edu.ru/04/10
aJIKaJIMEHbI, ATKUHBI
2.3 ApomaTuiecKkue yriaeBoa0pOo bl (apeHbl) 8 https://lesson.edu.ru/04/10
I1
24 DUPOIHBIC HCTOHHML YTTICBONOPOAIOE 1 4 https://lesson.edu.ru/04/10
uX nepepadoTka
2.5 ["anoreHnpon3BOIHEIE YTIIEBOIOPOIOB 4 1 https://lesson.edu.ru/04/10
Hroro no paszneny 35
Pasnen 3. Kuciopoacoaep:kamue oprannyeckue coeinHeHust
3.1 Cruptel. denon 11 1 https://lesson.edu.ru/04/10

25
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

KapOoHunbHBIC COCTUHEHUS: AJTBJICTHIIBI U

3.2 keToHbl. KapOooHoBbIe KHCa0THl. Cl105KHBIS 21 https://lesson.edu.ru/04/10
a¢upsl. XKupbl
3.3 YrieBoasl 9 https://lesson.edu.ru/04/10
Hroro no pazneny 41

Pasnen 4. AzoTconepxaiye opraHudecKne coeIMHeHUus

4.1 AMuHBI. AMUHOKHCIIOTHL. benku 12 https://lesson.edu.ru/04/10
Htoro no pazneny 12
Paspnen 5. BeicOKOMOJIEKYISIPHBIE COCAUHEHUS

5.1 BbICOKOMONIEKYTISIPHBIE COEAMHEHUS 6 https://lesson.edu.ru/04/10
Htoro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

DJIEeKTPOHHbIE
NporpamMmbl KoanyecTBo yacoB
Ne (uudposrbie)
n/n o0pa3oBaTe/IbHbIE
Kontpoabubie | IlpakTnyeckue
Bcero pecypcbl
padoThbI padoThI
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuii 3aKoH u
1.1 [Tepuoanueckas cucTeMa XMMHUYECKUX 9 https://lesson.edu.ru/04/10
anemenToB . 1. Menaeneera
C .M S
1.2 TPOCHIE Betlectna. MHOToobpashe 11 1 https://lesson.edu.ru/04/10
BCIIECTB
1.3 XUMUYECKUE peaKiuu 19 1 3 https://lesson.edu.ru/04/10
Hroro no paszneny 39
Pa3nen 2. Heoprannueckasi xumust
2.1 Hemeramnsr 31 1 https://lesson.edu.ru/04/10
2.2 MerTamasl 23 1 https://lesson.edu.ru/04/10
Hroro no paszneny 54
Paznen 3. XumMus u :Ku3Hb
3.1 Mertoapl MO3HAHUS B XUMHU. XAMHUS U KU3HD 9 1 https://lesson.edu.ru/04/10
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB 110
. 102 5 8

[TPO'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

DJIeKTPOHHBbIE
Tema ypoxa Hara uudgposbie
KonuyecTBo yacos U3ydeHus o0pa3oBaTe/bHbIE
Ne pecypcbl
n/n
Kountpo IIpakTHyec
Bcero | JbHBIE KHe
padoThI padoThI
[IpenmMer u 3HaueHHE OPraHUMYECKON XUMUH,
MPEACTABICHUE O MHOTOOOpa3H OPraHNIECKUX 1 https://lesson.edu.ru/04/10
COE€IMHEHUN
DNEKTPOHHOE CTPOEHUE aToMa YyIiiepojia
(ocHOBHOE U BO30YKJIEHHOE COCTOSIHHUS ). 1 https://lesson.edu.ru/04/10
BanenTHbie BO3MOXKHOCTH aToma yriepoza
XuMHyeckas CBSI3b B OpraHU4eCKHX
coeTMHEeHUSX. MexaHn3Mbl 00pa3oBaHUs 1 https://lesson.edu.ru/04/10
KOBAJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa CBs3EH
E/Eog;{:ﬂce;%(;?m OPFaHHECKIX COSNHCHIH A. 1 https://lesson.edu.ru/04/10
Bunb! usomepun: cTpykrypHas,
IPOCTPaHCTBEHHAs!. DIEKTPOHHbIE (P (PEKTHI B 1 https://lesson.edu.ru/04/10
MOJIEKYJIaX OPraHUYECKUX COETUHEHNN
[IpencraBnenue o kKIacCUPUKAINA U
cucremarnueckas Homenkinarypa (IUPAC) 1 https://lesson.edu.ru/04/10
OpPraHMYECKUX BEILECTB
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Knaccudukanus peakiuii B OpraHn4ecKoil XUMHUH

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

Cucremaruszanus U 0000IEHUE 3HAHUN 110 TEME

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

AJKaHbl: TOMOJIOTHYECKH psif, o0mas ¢popmyia,
HOMEHKJIaTypa U U30MepHus, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI

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

10

duzndyeckre ¥ XUMUUECKHE CBOMCTBA aJIKAaHOB

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

11

Haxoxxnenue ankanoB B npupojae. CriocoOsl
MOJIYy4YCHHUA U MPUMCHCHUC aJIKAHOB

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

12

[{uknoankansl: o0mas GpopMyia, HOMEHKIATypa U
U30MEpHsl, 0COOCHHOCTH CTPOCHHS U XUMUIECKUX
CBOICTB, CITIOCOOBI OJyUEHUSI U IPUMEHEHUE

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

13

Pemienre pacu€THBIX 3a7a4 Ha ONPEICICHHE
MOJICKYJISIPHOM (hOPMYJIBI OPraHUIECKOTO
BCIICCTBA 110 MAaCCOBBIM I0JISIM aTOMOB
2JIEMEHTOB, BXOIAIINX B €r0 COCTAB.
Cucremarusanus 1 0000IeHNE 3HAHUH 110 TEME

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

14

AJIKEeHbI: TOMOJIOTHYECKHUH psiJl, o01mas Gpopmyia,
HOMEHKJIaTypa, 3JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL.
CTpyKTypHas ¥ LUC-TPaHC-U30MEPUs ATKEHOB

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

15

PusnuecKue 1 XUMUUECKUE CBOMCTBA AJIKEHOB.
IIpaBuno MapkoBHHKOBa

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

16

CnocoObl MOJIY4YCHHUA U MPUMCHCHUC aJIKCHOB

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

17

[TpaxTrueckas padota Ne 1 mo reme "llomyuenue
STUJICHA U U3YUYEHUE €T0 CBOMCTB"

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

18

Pemenue pacuéTHbIX 3a7a4 Ha ONPENEICHNE
MOJIEKYJISIPHOM (OPMYJIbI OpraHUYECKOTO

https://lesson.edu.ru/04/10
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BC€IICCTBA

AJKaMeHbl: CONPsHKEHHBIC, U30JIMPOBAHHBIE,

19 KyMyJIupoBaHHbIE. OCOOEHHOCTH IIEKTPOHHOTO https://lesson.edu.ru/04/10
CTPOCHUS

20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX TUEHOB https://lesson.edu.ru/04/10

21 CrocoObI MoTy4YeHus U IPUMEHEHNE aTKaIueHOB https://lesson.edu.ru/04/10
AJKWHBI: TOMOJIOTHYECKHI psijl, o0mmas ¢popmyia,
HOMEHKIIaTypa, JJIEKTPOHHOE U

22 yp P https://lesson.edu.ru/04/10
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII,
(du3UYEeCKHe CBONCTBA

23 XHUMHYECKHE CBOMCTBA AJIKUHOB https://lesson.edu.ru/04/10

24 KauecTBeHHble peaklini Ha TPOMHYIO CBSI3b https://lesson.edu.ru/04/10

25 Crioco0blI MOTy4eHHS ¥ IPUMEHEHUE AIKHHOB https://lesson.edu.ru/04/10
Pemenne 3amau: pacu€Tsl 110 ypaBHEHHIO

26 f[ p yp https://lesson.edu.ru/04/10
XUMHUYECKOU PEeaKITHH

27 Cucremaruzanusa U 0000IIeHNE 3HAHUN 10 TEME https://lesson.edu.ru/04/10
ApeHBI: TOMOJIOTHYECKUH psif, 001ast popmyia,
HOMEHKJIaTypa. DIEKTPOHHOE U

28 yp p https://lesson.edu.ru/04/10
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKY OeH3011a U
TOIIyoJa, UX (PU3NYECKUE CBONCTBA
XUMHYECKHE CBOMCTBA apEHOB: PEAKIINH

29 P peakdl https://lesson.edu.ru/04/10
3aMelIeHHs
XUMHYECKHE CBOMCTBA apEHOB: PEAKIIUN

30 P peakdl https://lesson.edu.ru/04/10
MIPUCOECTUHEHMSI, OKHCIICHHE TOMOJIOTOB OeH301a

31 OCOo0EeHHOCTH XUMUYECKHUX CBOMCTB CTHpOJIA https://lesson.edu.ru/04/10
Pemenne pacu€THLIX 3a74a4 Ha ONpEAEICHUE

32 P A pesl https://lesson.edu.ru/04/10

MOJIEKYJISIPHOM (hOpMYJIBI OPraHUYECKOTO
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BC€IICCTBA

33 Crioco0bI MoTy4eHHs 1 IPUMEHEHUE apeHOB https://lesson.edu.ru/04/10

34 ['eHeTnyeckas CBSI3b MEXAY Pa3IMYHBIMU httos://lesson.edu.ru/04/10
KJIacCaMH yTJIEBOJ0POIOB

35 Pacuérel o ypaBHEeHUsIM XHMquCKHXupCaKHHﬁ. https://lesson.edu.ru/04/10
CucremaTtu3zanus U 00001IeHHE 3HAHUN IO TeMe

36 [Ipuponnstii ra3. [TonyTHbie HEDTAHBIC Ta3bI https://lesson.edu.ru/04/10

37 KaMeHHbI# yroib v MpoayKThl €ro nepepadoTKu https://lesson.edu.ru/04/10

38 Hedtp 1 ciocoOsr e€ nepepadotku. [Ipumenenne https://lesson.edu.ru/04/10
MPOIYKTOB MepepadboTku HehTH

39 ['eneTnyeckas CBSI3b MEXKIY pa3InuHBIMU httos:/lesson.edu.ru/04/10
KJIacCaMM yIJIEBOI0POIOB
["anoreHonpon3BOAHBIE YTIIEBOAOPOIOB:

40 ANEKTPOHHOE CTPOEHHUE; PEAKIINH 3aMEIICHUS https://lesson.edu.ru/04/10
rajioresa
JelricTBue menodei Ha TaJIOreHIPOU3BOAHBIE.

41 BzaumopencTBue AurajoreHaakaHoB ¢ MarHUueM 1 https://lesson.edu.ru/04/10
IIUHKOM

42 CucremaTtu3zaiiys U 0000IIeHHE 3HAHUN IO https://lesson.edu.ru/04/10
pazneny "YrieBogopoas”

43 KonTtponbnas pabora mo teme "YriaeBomaopobr"” https://lesson.edu.ru/04/10
AHanu3 KOHTPOJIbHOH paboTsl. [IpenensHble
O/THOATOMHBIE CITUPTHI: TOMOJIOTHYECKUN PS]I,

44 obmas popmyia, CTpOCHHE MOJIEKYI, H30MEPHSI, https://lesson.edu.ru/04/10
HOMEHKJIaTypa, Ki1accuduxamnus, pusndeckue
CBOMCTBA

45 XUMUYECKUE CBOMCTBA MPEAETBHBIX https://lesson.edu.ru/04/10
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OIHOATOMHBIX CIIMPTOB

CriocoObI mostyueHus 1 NpUMEHEHNE

46 https://lesson.edu.ru/04/10
OJIHOATOMHBIX CITUPTOB
[TpocTsie adupbl: HOMEHKIIATypa U U30MEpHs,

47 0COOEHHOCTH (PU3UYECKUX M XUMHUECKHX https://lesson.edu.ru/04/10
CBONCTB
MHoroaromMHbie COUPTHI: STUICHIIIUKOIb U

48 TJIMIEPHH, UX QU3HYECKUE U XMMHUYCCKHE https://lesson.edu.ru/04/10
CBOMCTBa

49 CHIOCOObI HOAYHEHIA H IPUMCHCHHE https://lesson.edu.ru/04/10
MHOTOaTOMHBIX CITUPTOB

50 d)e}ion: CTPOEHHUE MOJICKYJIbI, (PU3NIECKHE hitps://lesson.edu.ru/04/10
cBoiicTBa. TOKCHYIHOCTH eHOIA

51 XuMu4eckue cBoicTBa (heHoa https://lesson.edu.ru/04/10

52 CriocoObI ostyueHus ¥ NpuMeHeHne GpeHosna https://lesson.edu.ru/04/10
[IpakTuueckas pabora Ne 2. Pemenue

53 AKCIIEPUMEHTANIbHBIX 3a/1a4 10 Teme "CrupTsl U https://lesson.edu.ru/04/10
benonsr"

54 CucreMaruzaius 1 0000IICHHE 3HAHUH 110 TEME https://lesson.edu.ru/04/10
ATnbAeTUAbl U KETOHBI: JIEKTPOHHOE CTPOCHUE

55 KapOOHMIIBHOM TPyIIIbl; TOMOJIOTUYECKHE PSIIBL, https://lesson.edu.ru/04/10
obmas popmyia, n3oMepus U HOMEHKIIATypa

56 Anbaeruipl ¥ KeTOHBI: PU3NYECKUE CBOWCTBA; https://lesson.edu.ru/04/10
PEaKIuu MPUCOCTUHEHUS

57 Peakmuu okucICHHS M KQYECTBCHHBIC PEAKIIHH httos://lesson.edu.ru/04/10
QJTBJICTHJIOB U KETOHOB

58 CriocoOsI TOTy4YeHUs albJACTH/IOB U KETOHOB https://lesson.edu.ru/04/10
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OnHOOCHOBHBIE MTpeeNIbHBIE KapOOHOBBIE

59 https://lesson.edu.ru/04/10
KHCJIOTBI, 0COOCHHOCTH CTPOSHUS UX MOJICKYJI
H3omMmepusa 1 HoMeHKIaTypa KapOOHOBBIX KHCIIOT,

60 p N ypa Kap https://lesson.edu.ru/04/10
uX (pU3NYECKHe CBOWMCTBA
XUMHAYECKHUE CBOUCTBA NPEAEIbHBIX

61 e https://lesson.edu.ru/04/10
OJIHOOCHOBHBIX KapOOHOBBIX KHUCIIOT
Oco0EHHOCTH CBOMCTB MYPABbUHOMN KHUCIOTHL.

62 yp https://lesson.edu.ru/04/10
MHoroo6pa3ue KapOOHOBBIX KHUCJIOT
Oco0OeHHOCTH CBOMCTB: HEMPEAEIbHBIX U
apoMaTHYECKNX KapOOHOBBIX, TMKapOOHOBEIX,

63 p p JuKap https://lesson.edu.ru/04/10
THAPOKCUKAPOOHOBBIX KUCIOT. [IpencraBurenu
BBICIIMX KapOOHOBBIX KHCIIOT

64 [TonsaTHe 0 MPOM3BOAHBIX KAPOOHOBBIX KUCIOT https://lesson.edu.ru/04/10
Croco0b!I MOJIYYEHNA U IPUMEHEHNE KapOOHOBBIX

65 y p P https://lesson.edu.ru/04/10
KHCJIOT
Cnosxuble YPUpbI: TOMOJOTHYECKUH P, 00Ias

66 bup AL, 00t https://lesson.edu.ru/04/10
dbopMmyIna, n3oMepus U HOMEHKIIaTypa

67 dusnueckue U XMMUYEeCKHe CBOUCTBA 3(UPOB https://lesson.edu.ru/04/10
Pemenue pacuéTHBIX 3a7a4: 110 YPAaBHCHHIO
XUMHYECKOUN peaKIin, Ha OIIpeeIcHIe

68 pv 1 pea https://lesson.edu.ru/04/10
MOJICKYJISIPHOH (OPMYITBI OPTaHHYECKOTO
BEIECTBA
[TpakTrueckast paborta Ne 3. Pemenue

69 IKCIIEPUMEHTAITLHBIX 33724 110 TeMe https://lesson.edu.ru/04/10
"Kap6oHoBbie kucnoTbl. CioxHbIe dPUpbI"
JKupnl: crpoenue, GU3HUECKAE U XUMHUYECKHE

70 p p ¢ https://lesson.edu.ru/04/10

CBOMCTBA (THAPOJIN3)
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Meia KaK COJIM BBICHINX Kap60HOBLIX KHCJIOT, UX

71 Morolee aeiictBue. IlonsiTue 0 CHHTETUYECKHUX https://lesson.edu.ru/04/10
Mmoromux cpeactax (CMC)
Oco0eHHOCTH CBOICTB KUPOB, COJIEPKALINX

72 OCTaTKH HEINPEIEIbHbBIX )KUPHBIX KUCIOT. JKUphl B https://lesson.edu.ru/04/10
npupoje

73 Tetetirtieckas cBish yriepo10poos i https://lesson.edu.ru/04/10
KHCJIOPOJICOIEPKALMX OPraHMYECKHUX BEIIECTB

74 Pacuérel no ypaBHEHUSIM XUMUYECKUX PEAKLIUN https://lesson.edu.ru/04/10

75 Cucremaruzanusa 1 0000IIeHIE 3HAHUN 10 TEME https://lesson.edu.ru/04/10
OO0m1as XxapakTepucTUKa YIJIeBOIOB U

76 KJIaCCU(UKAIUS yTIeBOI0B (MOHO-, TU- https://lesson.edu.ru/04/10
HOJIMCaXapuabl)

77 MoHocaxapuapl: pU3NIECKUE CBOMCTBA U httos://lesson.edu.ru/04/10
HaX0XJIEHHUE B IPUPOJIE

78 Hpuverieriie LTiOK03H, o€ SHAMCHME B https://lesson.edu.ru/04/10
KU3HEJEATEIIBHOCTH OpraHu3Ma
Jucaxapunpl: caxapo3a, MaJIbT03a U JIAKTO3a.

79 HaxosxaeHue B Ipupojie ¥ NIpUMEHEHUe https://lesson.edu.ru/04/10
JICaxapuioB
[Tonucaxapupl: CTpo€HUE MAKPOMOJIEKYII,

80 ¢du3nueckre 1 XUMUYECKHE CBOMCTBA, https://lesson.edu.ru/04/10
IIPUMEHEHNE

81 [TonsiTie 06 NCKYCCTBEHHBIX BOJIOKHAX https://lesson.edu.ru/04/10
Pemenne pacueTHbIX 3a7a4 Ha ONPEAETICHUE 1OJIU

82 BBIX0J1a IIPOJAYKTA PEAKLUUA OT TEOPETUYECKU https://lesson.edu.ru/04/10

BO3MOKHOT'O
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Cucremarusanus U 0000IEHUE 3HAHUN 1O

83 https://lesson.edu.ru/04/10
paszneiny
KonTtponbHast pabora o Teme

84 "Kucnopoacoaepaiiyue opraHu4eckue https://lesson.edu.ru/04/10
coequuenusa”
AHain3 KOHTPOJIBHON paObOThl. AMUHBI:
KJIaccH(HUKAIUs, CTPOEHUE MOJIEKYJI, 00IIIast

85 Purcan P Y - https://lesson.edu.ru/04/10
dbopmyna, u3oMepusi, HOMEHKJIATypa U
(du3nyeckue cBoicTBa

86 XVMHUYECKUE CBOWCTBA ATH(PATHISCKUX AMHUHOB https://lesson.edu.ru/04/10
AHWINH: CTPOEHHE aHUIMHA, 0COOEHHOCTH

87 p . https://lesson.edu.ru/04/10
XAMHUYECKNX CBOWMCTB aHUJIMHA
Crioco0b! MOJIYYEHN U IPUMEHEHUE

88 y p https://lesson.edu.ru/04/10
anu(aTHYECKUX aMHHOB
AMUHOKHUCIIOTHI: HOMEHKJIATypa U U30MepHsl,

89 ¢dusnyeckue croiictBa. OTAeIbHBIC https://lesson.edu.ru/04/10
HpeI[CTaBI/ITeJ'II/I O-aMHUHOKHUCJIIOT
XHUMHUYEeCKHE CBOMCTBA aMHHOKHCIIOT, HX

90 OMOJIOTMYECKOE 3HaUYEeHNE aMHHOKHUCIOT. CHHTE3 https://lesson.edu.ru/04/10
nu FI/II[pOJ'II/B IIeITUaI0B
Benku kak nmpUpoHbIe TOIUMEPHI; CTPYKTYPBI

91 PHpOA p PYKTYP https://lesson.edu.ru/04/10
0€eJIKOB

92 XHUMHUUYECKHE CBOIICTBA OEIKOB https://lesson.edu.ru/04/10
A3oTcoaepKaIre reTeporuKINIECKHe

93 coenuHeHUs. HykiienHOBBIE KUCIOTHI: COCTaB, https://lesson.edu.ru/04/10
CTpOCHHE U OMOJIOTHYECKas POJIb

94 [Ipaktuueckas padota Ne 4. Pemenne https://lesson.edu.ru/04/10
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HKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
"A3oTcoaepKaliue OpraHM4ecKue CoeTMHEHns"

[IpakTuueckas padora Ne 5. Pemenue
95 3KCIIEPUMEHTAJBHBIX 3a1a4 10 TEME
"Pacnio3HaBanue OpraHuYeCcKuX COeAMHEHUM"

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

96 KonTtponsHast pabora o Teme "A3oTcoaepikaiime

OpraHuYecKue coequHeHus"

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

AHann3 KOHTPOJIbHOI paboThl. OCHOBHBIE
97 MOHSITHUS. XUMHUH BBICOKOMOJIEKYISIPHBIX

COGI{I/IHCHI/Iﬁ 1 METOJbI UX CUHTE3a —
MnoJIMMEpur3aluAa 1 NOJUKOHACHCAI A

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

[TnactMaccel. YTunuzanus 1 nepepadoTka
98 MIacTHKA. DJIaCTOMEPHI: HaTypaibHBIN
CHUHTETHYECKHE Kayuyku. Pe3una

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

99 ['omoBast KOHTpoOJsIbHAS paboTa

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

BonokHna: HaTypasibHbIe, HICKYCCTBEHHEIE,
100 cuHTeTHueckue. [lomumeps! ciennaabHOTO
Ha3HAuYeHUs

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

[IpakTuueckas pabora Ne 6. Pemenue
101 DKCIIEPUMEHTAIIBHBIX 33a4 110 TEME
"Pacrio3HaBaHue macTMacc U BOJIOKOH"

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

O06o01IeHre U cucTeMaTr3aIus H3y4eHHOTO
102 MaTepuaia 1o teme "BbICOKOMOIIeKyIsIpHbIE
coenuuenus"

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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11 KJIACC

KoaunvecTBo yacoB JIeKTPOHHBIE
Jl:;-) Tema ypoka Kontpo | Ipakruuec | [ara uupposbie
Bcero | JbHBIE KHe U3ydeHus o0pa3oBaTe/bHbIE
" padoThI padoThI pecypchl

1 AtoMm. CocTaB aTOMHBIX sijiep. XUMUYECKUM 1 https://lesson.edu.ru/04/1
anemeHT. M3oTomnbl 0

5 CrpoeHue 3JIeKTPOHHBIX 000JI0UYEK aTOMOB, 1 https://lesson.edu.ru/04/1
KBaHTOBLIE UKMCIa 0

3 Kiaccudukanms XuMuueckux 3JIeMEHTOB (S-, pP-, 1 https://lesson.edu.ru/04/1
d-, f-onemenTsr) 0

4 Pacnpenenenue 31€KTPOHOB MO0 aTOMHBIM 1 https://lesson.edu.ru/04/1
opOuTanIM 0

5 DneKTpOHHBIE KOH(PUTYpAIIMK aTOMOB 2JIEMEHTOB 1 https://lesson.edu.ru/04/1
B OCHOBHOM M BO30YXIEHHOM COCTOSIHUU 0

6 DNeKTpOHHbIE KOHPUTYpAIIUX HOHOB. 1 https://lesson.edu.ru/04/1
DNeKTPOOTPUIIATETLHOCTh 0
[Tepuonnueckuii 3akoH u [leprnonnueckas

7 cUcTeMa XMMU4YeCKHuX 3yeMeHToB /. 1. 1 https://lesson.edu.ru/04/1
MenpeneeBa, CBsI3b C COBPEMEHHOM TEOpUEH 0
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB

8 XUMHYECKHUX IJIEMEHTOB U 00pa3yeMbIX HMH 1 https://lesson.edu.ru/04/1
MPOCTHIX M CIIOKHBIX BEIIECTB O TPYIIIaM H 0
Tepuoiam

9 Cucremaru3anusi 1 0000IICHUE 3HAHUH 110 TEME 1 https://lesson.edu.ru/04/1
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Ohttps://lesson.edu.ru/04/
10

Bunsl xumndeckou cBsi3u. MexaHu3MEI

https://lesson.edu.ru/04/1

10 00pa3oBaHMs KOBAJIEHTHOMU CBs3U. BogopoaHas 0
CBA3b. MeXMOJIEKYIIIpHBIE B3aUMOCHCTBUS B
BaneHTHOCTb U BaJIECHTHBIE BO3MOKHOCTH aTOMOB.
. https://lesson.edu.ru/04/1
11 CBs13b 2JIEKTPOHHOM CTPYKTYpPBI MOJIEKYJI C UX 0
rCOMCTPUYICCKUM CTPOCHUECM B
12 [IpencraBieHus 0 KOMIUIEKCHBIX COSTUHEHUSX: https://lesson.edu.ru/04/1
COCTaB ¥ HOMEHKJIATypa 0
BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO
https://lesson.edu.ru/04/1
13 CTpO€HHUs. THUIIbI KPUCTAIUNIMYECKUX PELIETOK U 0
CBOMCTBA BEILIECTB B
14 [ToHsiTHE O AMCTIEPCHBIX CUCTEMAX. https://lesson.edu.ru/04/1
IIpencraBieHne 0 KOJUIOUIHBIX pacTBOPax 0
WcTuHHbIE pacTBOPHI: HACHIIIIEHHBIE U
https://lesson.edu.ru/04/1
15 HEHACBIIICHHBIE, PACTBOPUMOCTb. 0
Kpucrannoruaparst B
https://lesson.edu.ru/04/1
16 CrniocoObl BbIpaXKeHUsI KOHIIEHTPALMU pacTBOPOB 0
Pemenue 3a1a4 ¢ UCnoyb30BaHUEM NOHSTHN
" . " https://lesson.edu.ru/04/1
17 MaccoBast 10JIs1 PaCTBOPEHHOIO BenecTna', 0
"MoJsipHas KOHUEHTpaus'" B
18 Knaccudukanus 1 HoMeHKIaTypa https://lesson.edu.ru/04/1
HEOPraHMUYECKUX BEILECTB 0
. https://lesson.edu.ru/04/1
19 CucremaTu3aius 1 0000IIeHNEe 3HAHUHN TI0 TEME 0
20 Kontponbnas padota mo temam "CtpoeHue aToma. https://lesson.edu.ru/04/1
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Ilepnonnueckuit 3akoH u Ilepuonnueckas
CHCTEMa XMMHUYECKHX dyeMeHToB /. 1.
Mengpeneena", "CTpoeHue BeIIeCTBA.
MHoroob6pasue BemiecTs"

1o

AHann3 KOHTPOJIbHOH paboTel. Kiaccudukanus
XUMHYECKHUX PeaKIMii B HEOPraHMUeCKOn 1

https://lesson.edu.ru/04/1

21 OpPraHUYEeCKOl XUMUU. 3aKOH COXPaHEHUS MacChl 0
BEIIECTB; 3aKOH COXPaHEHUs U MpeBpallleHus B
SHEPTUU MPU XUMUUYECKUX PEAKIIUAX
99 Tennobie A3 (HEKTh XUMUUSCKUX PEAKIIHH. https://lesson.edu.ru/04/1
TepMoxuMuyeckue ypaBHEHHS 0
93 Brruucnenus no ypaBHEHUAM XUMHYECKUX https://lesson.edu.ru/04/1
peaKkuui ¥ TepPMOXUMHUYECKUM YPABHEHUSM 0
CKopocTh XMMHUYECKOH peakliu, €€ 3aBUCUMOCTh
https://lesson.edu.ru/04/1
24 0T pa3nuuHbIX (akTopoB. Katanus u 0
KaTaJn3aTopsl =
https://lesson.edu.ru/04/1
25 ['oMoreHHbIe U reTeporeHHbIE PEAKIUI 0
[IpakTuueckas pabora Ne 1 mo teme "BrnusiHue
P P . https://lesson.edu.ru/04/1
26 pa3nuYHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON 0
peakuun" Y]
97 O6partumbie 1 HEOOPATUMBIE PEAKITUH. https://lesson.edu.ru/04/1
XUMHYECKOE PABHOBECHE 0
[IpakTuueckas padora Ne 2 o reme "BrusiHue
https://lesson.edu.ru/04/1
28 pa3IUUHBIX (PAKTOPOB HA MOJIOKEHNE 0
XUMHUYECKOTO paBHOBECUSA" B
29 DnektponuTHdeckas aucconnanusi. CUIbHbIC U https://lesson.edu.ru/04/1

ciabbie eKTponThl. CTEeNeHb JUCCOLUAUN

0
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Nonnoe npoussenenue Bojpl. Cpeaa BOJHBIX

https://lesson.edu.ru/04/1

30 pactBopoB. Bomopoausbrit mokasarens (pH) 0
pacTtBopa
31 I'mpponus coseld. Peaknuu, nporekaronue B https://lesson.edu.ru/04/1
pacTBOpax dIEKTPOIUTOB 0
32 [IpakTuyeckas padora Ne 3 mo teme "Xumudeckue https://lesson.edu.ru/04/1
peaKkiu B paCTBOPAX JIEKTPOITUTOB" 0
33 OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH. https://lesson.edu.ru/04/1
Bakueiinivie OKUCIUTENN U BOCCTAHOBUTEIN 0
34 Mertoa 37eKTPOHHOTO (3JIEKTOHHO-HOHHOT0) https://lesson.edu.ru/04/1
Oaylanca 0
https://lesson.edu.ru/04/1
35 DNEKTPOIN3 PACTBOPOB U PACILIIABOB BEIIECTB 0
https://lesson.edu.ru/04/1
36 Pemrenue 3a1au Ha 35I€KTPOIU3 0
https://lesson.edu.ru/04/1
37 Pemrenue 3amau Ha M30BITOK M HEIOCTATOK 0
38 CucremaTtu3zanus 1 00001IeHNEe 3HaHUH TI0 TeEME https://lesson.edu.ru/04/1
"XnmMuueckue peakuun” 0
39 KonTponbHas padbora no teme "Xumuueckue https://lesson.edu.ru/04/1
peakuun" 0
AHanu3 KOHTPOJIbHOH paboTsl. [Tonoxkenue
HeMeTauioB B [leproanyeckoit cucteme httos://lesson.edu.ru/04/1
40 xuMudeckux dyemeHnToB 1. . MenaeneeBa u 0
0COOEHHOCTH CTPOEHHUS UX aTOMOB. DU3UYECKHE B
CBOICTBA HEMETAJJIOB
41 AnnoTponusi HEMETAUIOB (Ha IpUMeEpe https://lesson.edu.ru/04/1

KHCJIOPOJia, cepbl, hocdopa u yriaeposia)

0
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Bopopona: nonyuenue, pu3snuecKkue 1 XUMUIECKHE

https://lesson.edu.ru/04/1

42
cBoicTBa. ['mapuabl 0
43 l"anmoreHsl: HAXOXKACHHUE B IPUPOJIC, CIIOCOOBI https://lesson.edu.ru/04/1
MOJTy4eHUsI, GU3HUECKUE U XUMUIECKIE CBOHCTBA 0
44 l"anorenoBonopoasl. Baxkneiue https://lesson.edu.ru/04/1
KHUCJIOPOJICOACPIKAIINE COCTMHEHUSI TaJIOTEHOB 0
JlaGopaTopHble U MIPOMBIIITICHHbIE CLIOCOObI
https://lesson.edu.ru/04/1
45 MOJTy4eHHUs raioreHoB. [I[puMeHeHne raloreHoB u 0
UX COEOUHEHUN -
46 [IpakTuueckas paborta Ne 4. Pemenue https://lesson.edu.ru/04/1
SKCIEPUMEHTAIBHBIX 3aj71a4 110 Teme "["asorensr" 0
Kucnoponu: nabopaTopHblie ¥ MPOMBIIIJIEHHBIE
https://lesson.edu.ru/04/1
47 CTIIOCOOBI OTYYCHUs, PU3UUECKUE U XUMUIECKHE 0
cBoiicTBa. O30H. [IpuMeHenue Kuciuopoaa u 030Ha B
https://lesson.edu.ru/04/1
48 Oxkcuabl ¥ IEPOKCUIBI 0
https://lesson.edu.ru/04/1
49 Pemenue 3amay Ha TPOYKTHI CTOPaHUS 0
50 Cepa: HaxOXJeHHE B IPUPOJE, CIOCOOBI https://lesson.edu.ru/04/1
MoJTy4eHus1, GU3NYECKre U XUMUIECKIEe CBONCTBA 0
51 CepoBoaopo, Cyabpuabt
52 Kucnoponcoaepxaiue COeAUHEHNSI CEPBI. https://lesson.edu.ru/04/1
Oco0OeHHOCTH CBOMCTB CEpHON KHCIOThI 0
ITpakTuyeckas pabora Ne 5. Pemenue
" . https://lesson.edu.ru/04/1
53 AKCIIEPUMEHTANIbHBIX 3a1a4 1o Teme "Cepa u eé 0
coeqnHeHusa" -
54 A30T: HaX0X/IEHHE B TIPUPOJIE, CIIOCOOBI https://lesson.edu.ru/04/1
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MOJy4YeHHs, GPU3NIECKHUE U XUMUYECKHE CBOMCTBA.

AMMUaK, HUTPUJIBI

1o

Kncnopoxlco;[epxcamne COCOAMHCHUA a30Ta.

https://lesson.edu.ru/04/1

55 . .
OcoOeHHOCTH CBOWCTB a30THON KUCIIOTHI 0
56 [Ipumenenue azora U €ro coeIMHEHU. A30THbIE https://lesson.edu.ru/04/1
yI00peHust 0
dochop: HaXOkKACHHUE B IPUPOJIE, CIIOCOODI
dop A PHPOA . https://lesson.edu.ru/04/1
57 MOJTy4eHus1, GU3NYECKUE U XUMUYECKIE CBONCTBA. 0
dochuas u hochun B
58 Oxcunsl hocdopa, pochopcoaepxaiine KUCIOTHI. https://lesson.edu.ru/04/1
Conu dochopHOil KUCITOTHI 0
59 [Tpumenenne hocdopa 1 ero CoeTMHCHUN. https://lesson.edu.ru/04/1
docdopHbie yroopeHus 0
[IpaxTuueckas padora Ne 6. Pemenue
" https://lesson.edu.ru/04/1
60 IKCIIEPUMEHTAILHBIX 33724 10 TeMe "A30T U 0
dbocdop u ux coenuHeHUs " B
VYraepo: HaXoXAEHUE B IPUPOJIE, AJUIOTPOITHBIE
P prp P https://lesson.edu.ru/04/1
61 Moau(pUKaIK; PU3NYECKUE U XUMHUUECKHE 0
CBOWCTBa, MPUMEHEHHE a
62 Oxkcun yraepoaa(ll), okenn yrnepona(1V), https://lesson.edu.ru/04/1
yTOJIbHAS KUCIIOTA U €€ CONH 0
https://lesson.edu.ru/04/1
63 Pemrenue 3a1a4 mo HEOPTaHUIECKUM pearisiM 0
64 Kpemuwnii: HaxoxaeHHE B IPUPOJIE, CIIOCOOBI https://lesson.edu.ru/04/1
MOJTyYeHUsI, PU3HUIECKUE M XUMUICCKHE CBOHCTBA 0
65 Oxcun kpemuus(1V), kpeMHUEBas KMCIIOTA, https://lesson.edu.ru/04/1

CHUJIMKAThI

0
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IIpuMeHeHrne KpEMHUS U €70 COCIUHEHUM.

https://lesson.edu.ru/04/1

66
CrekJ10, €ro nojryueHue, BUIbI CTEKIIa 0
67 Pemrenue 3amad pa3an4HbIX TUIIOB 110 BBIXOY https://lesson.edu.ru/04/1
HpoayKTa 0
68 CucremaTu3anus 1 00001IeHNEe 3HAHUHN TI0 TEME https://lesson.edu.ru/04/1
"Hemertasibr" 0
https://lesson.edu.ru/04/1
69 KonTponpHas padora o Teme "Hemeramisr" 0 D
70 AHanus pe3yabTaToB KOHTPOJIbHOM paboThI, https://lesson.edu.ru/04/1
KOPPEKIHSI OIIHOOK 0
[Tonoxxenne meraiuioB B Ilepuoanyeckoii cucreme
https://lesson.edu.ru/04/1
71 XUMHUYECKUX 3J1eMeHTOB. OCOOEHHOCTH CTPOEHUS 0
AJIEKTPOHHBIX 000JI0UEK aTOMOB METAJLUIOB B
7 OO6mue ¢puznyecKkre CBOMCTBa METAIIIOB. https://lesson.edu.ru/04/1
[IpuMeHeHne MeTauIoB B OBITY M TEXHUKE 0
https://lesson.edu.ru/04/1
73 CmuiaBsl MetasuioB. Kopposust Mmetamion 0
74 Pemenue 3aga4 pa3uyHbIX TUIIOB HA CIJIABbI https://lesson.edu.ru/04/1
METAJLIOB 0
75 DNEeKTPOXUMHUYECKUHN PsiJl HAPSHKEHU METAJJIOB. https://lesson.edu.ru/04/1
OO6mme crmocoOb! MOTYyUYEHUS METAJIIOB 0
OOm1as xapakTepucTika MeTauioB |A-rpymisl
[Teprnoanyueckoil CUCTEMBI XHMHUYECKUX
. . https://lesson.edu.ru/04/1
76 anemeHnToB. Hatpuil u kanuii: nomyuenue, 0
¢bu3nueckre 1 XUMHUYECKHE CBONCTBA, B
MIPUMEHEHHE MPOCTHIX BEIIECTB U UX COSAMHEHUHN
77 O6mas xapaktepuctuka MetaymioB || A-rpyrmimst https://lesson.edu.ru/04/1

[Teproanueckoit CUCTEMBI XUMHUYECKHUX

0
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3JIEMEHTOB. MarHuii ¥ KaJbLMii: MOJy4YEeHHE,
¢bu3nyeckue 1 XMMHUYECKHE CBOMCTBA,
IIPUMEHEHHE ITPOCTBIX BEILECTB U UX COCIUHEHUN

https://lesson.edu.ru/04/1

78 JKécTkocTh BOJIBI M CTIOCOOBI €€ yCTPaHECHHS 0
79 AmoMUHUI: TIONTydeHue, PU3nIecKue u https://lesson.edu.ru/04/1
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE 0
AMdoTepHbIe CBOMCTBA OKCHA M THIPOKCHUIA
https://lesson.edu.ru/04/1
80 AITIOMUHUS, TUIPOKCOKOMIUIEKCHI aTFOMUHUS, UX 0
MIPUMEHEHHE B
https://lesson.edu.ru/04/1
81 Pemrenue 3a1au pa3auyHBIX TUIOB HA METAJLIIBI 0
[IpaxTnueckas padora Ne 7. Pemenue
" https://lesson.edu.ru/04/1
82 SKCIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe ""MeTaibl 0
IJIaBHBIX noarpymnm" B
OO6m1ast xapaKTepUCTUKA METAJIJIOB TOOOYHBIX
o https://lesson.edu.ru/04/1
83 noarpynn (b-rpynn) Ilepuonnyeckoii cuctemsl 0
XAMHAYECKHUX DJIEMEHTOB -
84 ®u3NYECKNEe U XMMUYECKUE CBOMCTBA XpOMa U €ro https://lesson.edu.ru/04/1
COCIMHEHHH, UX TPUMEHEHUE 0
Baxkueiiime coequHeHUsI MapraHiia.
P https://lesson.edu.ru/04/1
85 [lepmaHraHaT Kajaus, €ro OKUCIUTEIbHBIC 0
CBOICTBa 9]
dusnuecke 1 XUMHUUECKHE CBOICTBA JKele3a U
. https://lesson.edu.ru/04/1
86 ero coenuHenuil. [lomydyenne u npuMeHeHue 0
CILJIaBOB XKeJe3a B
87 dusnueckre U XUMHUUECKUE CBOMCTBA MEIU U €€ https://lesson.edu.ru/04/1

COC,Z[I/IHCHI/Iﬁ, HUX NTPUMCHCHUC

0
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duznueckre 1 XUMUYECKHE CBOMCTBA [IMHKA U €T0

https://lesson.edu.ru/04/1

88 COCIMHECHHH, NX TPUMEHEHHE. 0
' 1pOKCOKOMITIEKCHI TUHKA B
[TpakTuyeckas padora Ne 8. Pemenue
" https://lesson.edu.ru/04/1
89 AKCIIEPUMEHTAIBHBIX 33724 10 TeMe "MeTauis 0
MOOOYHBIX MTOATPYII" B
90 Pemenue 3agau no reme XMMUYECKUE CBOMCTBA https://lesson.edu.ru/04/1
METAJLIOB 0
01 O060061IeHre U cucTeMaTH3alus U3y4eHHOTO https://lesson.edu.ru/04/1
Marepuana 1o Teme "MeTanibr" 0
https://lesson.edu.ru/04/1
92 KonTponpHas padora no Teme "Mertamibt" 0 :
93 AHanus pe3yabTaToB KOHTPOJIbHOM paboThI, https://lesson.edu.ru/04/1
KOPPEKIHSI OIIHUOO0K 0
Ponb xumun B o6ecrieueHu yCTOWYMBOTO
https://lesson.edu.ru/04/1
94 pa3BuTus yenoBeuecTBa. [loHsATHE O HAYUHBIX 0
METOdax MCCIICAOBAaHU BEIIIECTB a
HayuHble MpUHITUITEI OPTaHU3aAIHHA XHMHYECKOTO
https://lesson.edu.ru/04/1
95 MPOU3BOJICTBA. [IpoMBIIIIIEHHBIE CLTOCOOBI 0
MOJTyYEHUSI BAXKHEUIIINX BEIIECTB B
96 XHUMHUYECKOE 3arpsA3HEHNE OKPYKAIOIIEH CPEABI U https://lesson.edu.ru/04/1
€ro MOCJICICTBUA 0
Xumus U 310pOBbe uenoBeka. JIekapcTBEeHHbIE
https://lesson.edu.ru/04/1
97 cpenctBa. Xumus nuny. Poias xumun B 0
o0ecreueHny MUIIEeBON O€30MacHOCTH B
https://lesson.edu.ru/04/1
98 I'omoBast KOHTpONBHAS paboTa 0
99 Kocmernueckue n mapdroMepHbie cpecTBa. https://lesson.edu.ru/04/1
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BriTtoBas xumusa

0

XuMus B CTPOUTEINLCTBE. BaxkHeume

https://lesson.edu.ru/04/1

100 1
CTPOUTEIILHBIC U KOHCTPYKIIMOHHBIC MAaTEPUAITBI 0
101 XuUMUA B CEIBCKOM X03siicTBE. OpraHn4ecKkue u 1 https://lesson.edu.ru/04/1
MUHEpaJIbHBIC YI00pEeHUs 0
102 CucremaTu3aius 1 0000IIeHUE 3HAHUHN TI0 TEME 1 gttps://Iesson.edu.ru/04/1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

Xumus, 10 xknace/ Epemun B.B., Ky3smenko H.E., JIpo3noB A.A., JIyaun B.B.; mox
penakuuei Jlyauna B.B., O6miecTBo ¢ orpaHMueHHON OTBETCTBEHHOCTHIO «[PODAY;
AxkrmonepHoe obmectBo «M3natenscTBO «IIpocBemieHue

* Xumus, 11 kimacc/ Epemun B.B., Ky3smenko H.E., JIpoznos A.A., Jlyaun B.B.; non
penakiueit Jlynuna B.B., O01ecTBo ¢ orpaHnueHHOM OTBETCTBEHHOCTHIO «/JPODAY;

AxmmonepHoe obmectBo «M3natenscTBO «IIpocBemieHney

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

Epemun B.B., Ky3pmenko H.E., Tepenun B.U., [Ipoznos A.A., Jlynun B.B.; nox pen.
Jlynuna B.B. Xumus. 10-11 knaccel. Yray6nénusiit ypoBens. Pabouas mporpamma u
METOJINYECKUE PEKOMEHAAINH K Y4eOHUKaM

N.I". OctpoymoBa, O.C. I'abpuensna Xwumus 10-11 kiaccel: MeToauueckoe nocoodue ams

YUUTCIIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

http://www.chemnet.ru T"azera « Xumus» u callT 1y1s1 yuutens «5 uay Ha ypoK XUMHUK»

http://him.1september.ru Equnas xomtekuus LIOP: TlpenmeTHas KoeKust « XUMUD)

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIEC 3KCTIEPUMEHTHI:

xumus. Komnekius Poccuiickoro o6meo0pa3zoBaTebHOTO TopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickast oaumiiaa MKOJIbHUKOB 10 XUMUHU
http://chem.rusolymp.ru Opranndeckast XUMHsI: SIEKTPOHHBIN YIEOHHUK JIJIs CPETHEH
IIIKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBbI XMMHUU: 3JICKTPOHHBIN yUeOHUK
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http://www hemi.nsu.ru OTKpBITBIN KOJUIEIHK: XUAMHS
http://www.chemistry.ru JlucraniimonHas OJIMMITHA/IA 10 XUMHH: TEJIEKOMMYHHUKAIIHOHHBII

00pa30BaTeNbHBII MPOEKT
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