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HOACHUTEJBHAA 3AIINCKA

Pabouast mporpaMma o XUMHHM Ha YPOBHE CpPEIHETO 00IIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKkoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepabHOM 00pa3zoBaTENBHOM MTpOrpaMMBbl cpeiHero oo1iero oopazopanusi(P@OIT
COQ), npencrabieHHbIX B DefepanibHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, c yuérom Konnenuuu mnpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHu3anuax Poccuiickoit  deaeparum,
peanu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @enepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

Xumusg Ha ypOBHE YINIYOJIEHHOTO HW3YYEHHUsI 3aHUMAET BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpa3oBanusi ywamuxcs 10-11 xmaccos.
W3yyenue mpeamera, peaquM3yeMoe B YCIOBUAX JIU(DPEepeHInpOBAHHOTO,
npo@uibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh 0O0IEe00pa30BATENBbHYI0 U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
ajanTaluyd UX K ObICTPO MEHSIIOUIMMCS YCIOBHUSAM U3HU B COLIUYME, a TaKXKe IS
POJIOJDKEHU OOy4YeHHUS] B OpraHu3anusix MnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPHUOPUTETHBIX AUCIUIIIUH.

B nmnporpamMme mo XMMHM Ha3HAu€HHE NOpeameTa «XUMUSD» IOIY4YaeT
NOAPOOHYI0  MHTEPHPETAMI0 B  COOTBETCTBMM C  OCHOBOMOJIAraloluMU
nonoxkeHusimu I'OC COO o B3auMOOOYCIIOBIIEHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbpTaToB OOy4eHHs U TpeOOBaHUN K YpPOBHIO TOJTOTOBKH BBHIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIOTCS CIEAYIOIIME BBINOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

. MH(OPMAITMOHHO-METOANYECKAs!, pean3alus KOTOpoil obecrneunBaeT
MOJTyYEHHUE TMPEJICTABICHUSI O LIEJIAX, COJCpPKaHUM, OOIIeH cTparerun oO0ydeHus,
BOCIIMUTAHUSI M Pa3BUTHA OOYyYalOIMXCSl CPEACTBAMM IMpEeaMeTa, M3y4aeMoro B
paMKax KOHKPETHOTO mpoduis;

. OpraHU3alMOHHO-TIJIaHUPYIOIIAs, KOTopas npeaycMaTpuBaeT
ONpeieJICHHE: MPUHIMUIIOB CTPYKTYPUPOBAHUS U TMOCIEAOBATEILHOCTU W3YUYCHHS
y4eOHOro MaTrepHuaya, KOJMYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTEPHUCTHK;
MOAXO/M0B K (OPMUPOBAHUIO CONEPKATEIHHOW OCHOBBI KOHTPOJISI U OILICHKH
o0pa3oBaTeNbHBIX JOCTHKEHUM 00y4YaroIIMXCSd B paMKaX UTOTOBOM aTTECTAlUU B
dbopme eTMHOTO TOCYAAPCTBEHHOTO 9K3aMEHa 10 XUMHUH.

[Iporpamma a1t yriryOJIEHHOTO U3YYCHUST XUMUH:

. yCTaHaBJIMBAET WHBapUaHTHOE peMETHOE CoJIepKaHue,
o0s13aTeNIbHOE JIJISI U3YYEHUsI B paMKaX OTJIEJbHBIX Mpoduiieid, mpeaycMaTpuBaeT
pacmpenieieHde M CTPYKTypUpOBaHWE €ro IO  KjaccaM, OCHOBHBIM
CoJIepKaTeNIbHBIM JIMHUSIM/pa3iesiaM Kypca;

. naét MIpUMEpPHOE pacrpesneneHue y4eOHOTO BpPEMEHH,
PEKOMEHIyeMOTO ISl U3YYEHUS OTIAEIbHBIX TEM;



. npearaeT MPUMEPHYIO TOCIEA0BATEIbHOCTh M3YYEHHUS Y4eOHOTO
Marepuana C Yy4€TOM JIOTUKM TOCTPOEHUS Kypca, BHYTPUIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

. Ta€T METOAUYECKYI0 HMHTEpIIpeTaluio Iee W 3a7a4 U3ydeHUs
npeaMeTa Ha YIIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX NPUOPUTETOB B
CUCTEME CpellHEero oOIero o0pa3oBaHUs, COJEPKATEILHON XapaKTepUCTUKH
IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHS OCHOBHOM 00pa3oBaTEIbHOM MPOTPaMMBbI
cpenHero ooiero oopazoBaHus (JMUHOCTHBIX, METAIIPEAMETHBIX, IPEIMETHBIX), a
TaK)K€ C YYETOM OCHOBHBIX BHJOB Y4YEOHO-IIO3HABATENIbHBIX JIEHCTBHIA
00y4aroIIerocs 0 OCBOCHHUIO COIEP KaHUS MTPEIMETA.

[To BceM Ha3BaHHBIM MO3WIHSIM B MPOTpaMME IO XMUMHH IPEIyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOYYeHHEM XUMHUU Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3zoBaHusl. 3a MpeeIaMHl YCTaHOBIEHHOW MPOTpaMMOH M0 XUMHUU 00s13aTeIbHOM
(MHBapHaHTHOM) COCTaBISIONICH coJepKaHUsl y4eOHOro mpenMera «XuMUs»
0CTaéTCsi BOBMOXHOCTh BEIOOpA €r0 BapUAaTUBHOM COCTABJISIONIEH, KOTOpasi JOJKHA
OTIPEJIEISTHCS. B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQuUiIs 00ydeHHUs.

B cootBerctBuM ¢ KOHuenTyalibHbIMH modoxkeHussMu PI'OC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOlEHHOrO YpOBHEW B cuUCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUs Ha YPOBHE CpeaHEro ooOmero oOpa3oBaHUs
XUMHUSI Ha YpOBHE YriayOJNEHHOTO W3yYEHMs] HANpaBlieH Ha peaTu3aluio
MIPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TAOM MOJYYEHHSI XUMUYECKOT0 00pa30BaHus
B paMKax W3yYCHHUS CIEIUATbHBIX ECTCCTBEHHO-HAYYHBIX W XHMHYECKHX
JVCHUIUIMH B By3aX UM OpraHu3alusX CpeHero mpodecCcruoHaIbHOro 00pa3oBaHusl.
B sT0M CBS3M N3ydeHHE npeaMeTa « XuMHUsH» OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
paclIMpeHue M YIUIyOJICHHE TEOPETUYECKOM U MPaKTUYECKOM MMOATOTOBKU
0oOy4Jaronnxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOPUIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  MOCJIEAYIOMIEro TIOJMY4YeHHsT XHMHUYECKOro oOpa3oBaHMs B
opraHu3anusx MnpopeccuoHalibHOTO oOpa3oBanus. Hapsiioy ¢ 3Tum, B cBeTe
tpeboBannii ®I'OC COO k 1uIaHUpPyeMBbIM pe3ysibTaTaM OCBOCHHS (eepanibHON
o0pa3zoBaTeILHOM POrpaMMBI CPETHETO OOIIEero 00pa30BaHMs H3YUCHUE TIPEIMETa
«XUMUS» OPUEHTUPOBAHO TAKXKE HA PEIICHUE 3a/lady BOCIUTAHUS U COIUATBHOTO
pa3BUTHS OO0y4aromuxcs, Ha (OpMUPOBAHHE Yy HHUX OOIIEHHTEICKTYaTIbHbIX
YMEHUHN, YMEHHI pallMOHAIM3alMd y4eOHOTO TpyJa M O0OOMIEHHBIX CITOCOOOB
JEATEeTLHOCTH, UMCIOIINX MEXTUCITUTUTMHAPHBIN, HaITPEAMETHBIA XapaKTep.

CocTaBnsOmUMH NpeaMeTa « XUMHUs Ha YPOBHE YIiyOJEHHOTO M3y4YeHUs
ABJIAIOTCS YIUIyOsn€HHble Kypchl — «Opranudeckas xumusi» U «OO0mas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu MoJIX0/10B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COAEpPKaHUA 3TUX KYypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATH nojoxxeHuss PI'OC COO o paznuuusax 6a30BOro u yriyoJaEéHHOTO YpOBHEH
M3Y4YEHHUS IPEIMETA.

OcHoBy conepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas wu
HEOpTraHWYEeCKass XHWMHS» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUA U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa



3HAHUW II0Jy4YaeT OIpPENEIEHHOE TEOPETUUYECKOE JIOIOJHEHUE, ITO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYILIECTBEHHO OOJBIINN 00BEM (PaKTOJIOTHYECKOTO MaTepuara.
Tak, Ha yrinyOn€HHOM YpOBHE M3yud€HHUs NpeaMera olecredeHa BO3MOXKHOCTh
3HAYUTEIHLHOTO YBEINUYECHUS 00BEMA 3HAHUI 0 XUMHUECKHUX DJIEMEHTAX U CBOMCTBAX
WX COEJMHEHUN Ha OCHOBE PACIIUPEHUS U YTIyOJIeHUs MTPEACTABICHUM O CTPOSHUU
BEILIECTBA, XWUMHYECKOM CBSI3M M 3aKOHOMEPHOCTSAX MPOTEKAHUS pEaKUuu,
paccMaTpUBaEeMbIX C TOYKH 3PEHUS XUMUYECKOW KUHETUKU M TEPMOJWHAMUKH.
N3yuenne nepuoanueckoro 3akoHa W llepmogmueckod CUCTEMBI XUMHYECKHX
AJIIEMEHTOB 0a3UPYyETCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKHUX MPEICTABICHHSIX
O CTpoeHHMH aroMa. XHMHUYECKass CBsI3b OOBSICHSIETCS C TOYKH 3PCHHS
HPHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaAHUM U Pa3pPYIICHHUH, a TAK)KE C TOUKU
3pEeHHs MEXaHU3MOB €€ oOpa3oBaHusA. M3ydeHue TUNOB peakUUd JOIMOIHSIETCS
dbopMupoBaHHEM TPEACTABICHUN 00 JJIEKTPOXMMHUYECKUX TpoIeccax U
AIEKTPOJIM3E PACIJIABOB U PACTBOPOB BEIIECTB. B Kypce OpraHn4eckoi XuMuHU Mpu
PacCMOTPEHMHM PEaKIUOHHON CIIOCOOHOCTH COEIMHEHUHN YyIensercs ocoboe
BHHUMaHKE BOIMIPOcaM 00 JIEKTPOHHBIX 3PdeKTax, 0 B3aMMHOM BJIMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIIUM.

Oco0oe 3HaueHWe UMEET TO, UYTO Ha COJAEPKAHHE KYpPCOB XUMHHU
yrayOnE€HHOTO YPOBHS U3YYEHHUS I KJIACCOB ONMpeAeEHHOro mpodus (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpPY U XapakTep JOMOJIHEHUM K 00I1el cucTeMe PeIMETHBIX
3HaHUM) OKa3bIBAIOT BJIMSHUE CMEKHBIC MTpeaMeThl. Tak, Hanpumep, B COJEepKaHUU
npeaMeTa i KJIacCOB XUMHUKO-(PU3NYECKOro npoduiisa 00ab110€ 3HaYeHue OyayT
MMETh AJIEMEHTBI yUeOHOro Marepuasa rno oouieit xumuu. [lpu nzyuenuun npeamera
B JIAaHHOM CJIy4yae akUEeHT OyAeT cJAelaH Ha OOIIHOCTh METOJOB MO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPUI B XMMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymnsipHasi Teopusi B PU3KKE), 3aKOHBI COXPAHEHHSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJMHAMUKH, JJIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUU BEIIECTB U APYTO€.

B TO )€ Bpems B coOJepKaHUMU TMpPEaMETa [Jis KJIacCOB XHMHUKO-
Oounonornyeckoro nmpoduist OONbIINN yAETbHBIA Bec Oy/leT UMETh OpraHuyecKas
xumus. B aTom cirydae npenocTaBisieTcs BO3MOXKHOCTh JUIsl 00Jiee 00CTOATEIbHOTO
PacCMOTPEHHUS XUMHUECKOW OPraHU3alliy KJIETKH KaK OMOJIOTHYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOIAT, K MHPUMEPY, TAKUE CTPYKTYpHbIE KOMIIOHEHTHI, KakK
JUTUABI, O€IKH, YTIIEBO b, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUS O
COCTaBE€ U CBOMCTBAX MPEACTABUTENIEN OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy’KaT OCHOBOHM IJIl M3Y4E€HHs] CYLUIHOCTH MpPOILECCOB (POTOCHMHTE3a, AbIXaHUS,
MUIICBAPCHUSL.

B mnnane ¢opMupoBaHUsS OCHOB HAy4YHOIO MHPOBO33PEHUS, OCBOCHUS
0OlIlleHayYHbIX METO/I0B MTO3HAHUS U OIbITa MPAKTUUYECKOTO MPUMEHEHHUS HAyUYHbBIX
3HaHUW M3ydeHHUE MpeaMera «XUMHUsS» Ha YriayOJEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH TMpEaMETaMH, BXOJIAIIUMU B COCTaB
npeaMeTHBIX oOnacteil «EcTecTBeHHO-HayuHbIE TpenMeTv», «MaTtemaTuka u
uHpopmaTrka» u «Pycckuil sI3bIK U TUTEpaTypay.



[Ipu m3yuenum yudeOHOTO mpeaMeTa «XUMHUA» Ha YrIyOJIEHHOM YpOBHE
TaK)Ke, KaKk Ha YpOBHE OCHOBHOI'O M CpeAHero ooluiero oopasoBanus (Ha 6a30BOM
YpOBHE), 3a7aueil MepBOCTENIEHHOW 3HAYMMOCTH SIBJISIETCS (OPMUPOBAHUE OCHOB
HAyKW XUMHUU Kak o0O0JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, IPaKTUYECKON
JeSATEILHOCTH YeJIOBEKA M OJIHOTO U3 KOMIIOHEHTOB MUPOBOW KYyJbTYphl. Pelienue
TOM 3a7aud Ha YIIYyOJIEHHOM YpOBHE U3YYEHHS IMpeAMeTa Mpearnoiaraet
peann3aluio Takux 1ee, Kak:

. dbopMupoBaHUE TPEACTABICHUI: O MaTepHalbHOM EIWHCTBE MHPA,
3aKOHOMEPHOCTSIX U TIO3HABAEMOCTH SIBJICHUI MTPUPOJIBI, O MECTE XMMHH B CHCTEME
€CTECTBEHHBIX HAyK M €€ BeyIlel poju B 00ECIEUEeHUH yCTONYMBOIO Pa3BUTHSA
YEJI0BEUECTBA: B PEIICHUH MTPOOJIEM SKOJOTUUECKON, SHEPTETHUCCKOW U MHINECBON
0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JaHUM HOBBIX MAaTEPHAJIOB, HOBBIX
UCTOYHUKOB SHEPTUHU, B OOECIEUECHUU PAIMOHATBHOTO MPUPOIOIOIb30BAHUS, B
(GOpMUPOBAHUN MHPOBO33PEHUS U OOLIEH KyJIbTypbl YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3J0POBBIO U MPHUPOAHOMN
cpene;

. OCBOEHHE CHCTEMbl 3HaHHM, JeXalMX B OCHOBE XHMHYECKOM
COCTAaBJISIIOLIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHpa: (PyHIaMEHTAIbHBIX
HNOHSTUN, 3aKOHOB U TEOPUN XUMHUHU, COBPEMEHHBIX IMPEJCTABICHUN O CTPOECHUU
BEUIECTBA HA  Pa3HbBIX YPOBHSAX —  aTOMHOM, HOHHO-MOJIEKYJIIPHOM,
HAJIMOJICKYJISIPHOM, O TE€PMOJMHAMHUYECKUX M KHHETHYECKHUX 3aKOHOMEPHOCTSX
NPOTEKAaHUSI XUMUYECKUX PEaKIHid, O XHMHUYECKOM DPAaBHOBECHH, PACTBOpax M
JUCTIEPCHBIX CHUCTeMaX, OO0 OOmMX HayYHbIX TMPUHIHUIAX XHUMHYECKOTO
IPOM3BOJICTBA;

. dbopmupoBaHue |y  OOydYaromMxXcsi  OCO3HAHHOTO  MOHUMAHMS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMUYECKUX 3HAHHUU IJIs1 OOBSICHEHUS KIFOUEBBIX
uae u npoOjeM COBPEMEHHOW XUMUU, A OOBSCHEHUS U MPOTHO3UPOBAHUS
SBJICHUHM, HMEIOIIUX EeCTECTBEHHO-HAYYHYIO MPHUPOAY; TPAaMOTHOTO pEUICHUS
npo6JieM, CBSI3aHHBIX C XUMHUEH, IPOrHO3UPOBAHUS, AaHAJIN3a U OLIEHKH C MO3ULUIl
HKOJIOTUYECKON 0€30MacHOCTH TOCIEACTBUNH OBITOBOM U MPOU3BOJCTBEHHOM
NESATEIbBHOCTH ~ 4YEJIOBEKa, CBSI3aHHOW C  XMMHYECKMM  IPOU3BOJCTBOM,
UCIIOJIb30BaHUEM U NEPEpabOTKON BELIECTB;

. yriayOlieHne TpelCTaBiIeHU O HaydyHbIX MeETOJaX I03HaHuS,
HEOOXOUMBIX ISl IPUOOPETEHUSI YMEHU OPUEHTHUPOBATHCS B MUPE BEIIECTB U
OOBSICHEHHSI XUMHUECKUX SIBIICHUH, UMEIOIINX MECTO B MPUPOJIE, B MPAKTUYECKOM
JIESITEIbHOCTH Y TIOBCETHEBHOM JKU3HHU.

B mnane peanmzanuy mepBOOUYEPETHBIX BOCIUTATENBHBIX M Pa3BUBAIOIINX
(GYHKIMI TIEIOCTHON CUCTEMBI CpelHero oomiero oOpa3oBaHUS TPHU H3YyYCHHUH
npeaMeTa « XuMus» Ha yriiyoJIEHHOM YpOBHE 0COOYIO aKTyaJIbHOCTh TPUOOPETAIOT
TaKue IeJI U 3a]1a49M, KakK:

. BOCIUTAaHUE YOEXKAEHHOCTH B TO3HABAEMOCTH SIBICHUM NPUPOIDI,
YB@XEHUs K MPOLIECCy TBOpPYECTBA B OOJACTH TEOPETHMUECKUX W MPHUKIAIHBIX



WCCJICIOBAHUA B XUMHUHU, (DOPMUPOBAHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

. pa3BUTHE MOTHBALMM K OOYYEHHIO M TO3HAHHUIO, CIOCOOHOCTEH K
CAaMOKOHTPOJIO M CaMOBOCIHUTAaHUIO Ha OCHOBE YCBOCHHS OOIICYEIOBEYECKUX
LICHHOCTEH;

. pa3BUTHE I[IO3HABATEIBHBIX HHTEPECOB, HWHTEIUICKTYAJIbHBIX H
TBOPUYECKUX CHOCOOHOCTEN O0yuaromuxcs, GOpMUPOBAHUE Y HUX CO3HATEIHLHOTO
OTHOUIEHUSI K CaMOOOpPa30BaHUIO U HENPEPHIBHOMY OOpPA30BAHHMIO KAK YCIOBHUIO
yCIEeIHOW TPO(ECCHOHATBFHON U OOIIECTBEHHOMN JEeSTeIbHOCTH, OTBETCTBEHHOTO
OTHOIIIEHUS K CBOEMY 3/I0POBBIO U TOTPEOHOCTH B 3JI0pPOBOM 00pa3e KU3HU;

. dbopMHupOBaHUE YMEHUHN U HABBIKOB Pa3yMHOTO MPUPOIOTIOIH30BaAHUS,
pa3BUTHE JKOJOTHYECKON KyIbTYyphl, NPUOOpPETEHHWE OIbITa OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTUYECKOMN JEATEIbHOCTH.

OO6miee 4YUCIO 4YacoB, MPETYCMOTPEHHBIX [JIsi M3YYEeHHS XUMHHU Ha
yrayOJIeHHOM YPOBHE CpeIHero o01Iero oopazoBanus, coctaniseT 204 yacos: B 10
kiacce — 102 yaca (3 vaca B Hezento), B 11 kiacce — 102 yaca (3 yaca B HeZIeINI0).

COILEPKAHUE OBYUEHUS

10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMHHU.

[IpenmMer w© 3HaYeHUWE OpPraHMYECKOM XUMHUHW, IPEACTABICHHE O
MHOT000pa3uy OPraHUYECKUX COETMHEHUI.

DNEeKTPOHHOE CTPOEHUE aToMa YIJIEpOJa: OCHOBHOE M BO30YXAEHHOE
COCTOSIHUS. BaJleHTHBIE BO3MOXXHOCTM aTOMa yriaepoaa. XHMHUYECKas CBA3b B
OpraHUYECKUX COCTMHEHUSX. TUIbl TMOpUIU3AIIUYA ATOMHBIX OpOUTael yriepoa.
Mexanu3Mbl  00pa30BaHHS KOBAJICHTHOW CBs3M (OOMEHHBIM W JOHOPHO-
aKIEeNTOPHBINA). THUNBI MEpeKpbIBaHUS AaTOMHBIX OpOWTANEH, G- W T-CBS3W.
OpunHapHasi, 1BOIHas U TpolHas cBsi3b. CrocoObl pa3pbiBa CBS3€H B MOJICKYJIax
oprannyeckux BemiecTB. [loHsTHe O CBOOOAHOM paaukane, HykiIeopuie Hu
anexkTpodue.

Teopust cTpoeHus opranudyeckux coeauHeHuid A.M. bByrtnepoBa wu
COBPEMEHHBIE NIPEJICTABICHUS O CTPYKTYpE MOJIEKYJl. 3HAYEHUE TEOPUHU CTPOCHHMS
OpraHUYeCKUX COeOUHEHUH. MoJeKyJasipHble W  CTPYKTYpHBIE  (POPMYIIBIL.
CrpykTypHble (GOpMyNbl pa3aU4HBIX BHUIOB: Ppa3BEPHYTas, COKpaUIEHHa,
ckenetHass. M3omepus. Bunabl wn30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DnekTpoHHbIE 3G (DHEKTHI B MOJIEKYIaX OPraHMYECKUX COeTMHEHUM (MHAYKTUBHBIN U
ME30MEpHBIN 3P PEeKThI).

[IpeacraBnenre o kiaccuukamym opraHMyeckux BemecTB. [loHsiTue o
dbynkuuonaasHOM rpymme. ['omonorus. ["'omonoruueckue psanbl. CucreMaTuyeckast
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHble Ha3BaHUs
OTJIEJIbHBIX MPEACTABUTEIICH.



OcoOeHHOCTH U KIacCHU(pUKALUs OPraHUYECKUX peakiuil. OKHCIUTEIbHO-
BOCCTAHOBUTEIBHBIC PEAKIIUA B OPTaHUYECKON XUMUMU.

OKCIEPUMEHTAIBHBIE METOJbl HM3y4YEHHs BEIIECTB M MX IPEBPAILCHUMN:
O3HaKOMJIEHHUE ¢ 00pa3iaMi OpraHMYECKUX BEIIECTB U MaTepUalaMy Ha UX OCHOBE,
OTBITHI MO MPEBPAIICHUIO OPraHMYECKHUX BEIIECTB IIPU HarpeBaHuu (IJIaBJICHUE,
oOyriMBaHUE U TOPEHHUE), KOHCTPYUPOBAHUE MOJIENEH MOJIEKYJ OPraHUYECKUX
BEILECTB.

YriaeBoaopoasl.

Anxanpl. ['oMonorudeckuii psj ankaHoB, oOmas Gpopmysa, HOMEHKIATypa |
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI AJKAHOB, SP-
ruOpuan3aiys aTOMHBIX opOuTanei yriepoaa, G-cBs3b. DU3NYECKUE CBOWMCTBA
AJIKaHOB.

XUMHYECKHE CBOMCTBA AJIKAHOB: PEAKIHMM 3aMEIICHUS, W30MEPHU3AlUH,
JNETUIPUPOBaHMS, LIUKIN3ALNY, IUPOJIN3a, KPEKUHTa, TopeHus. IIpencrasnenue o
MEXaHU3ME PEaKIMI paJuKaIBbHOIO 3aMEILCHHUS.

Haxoxnenue B npupose. CriocoObl MOTydeHUs: U MPUMEHEHHUE aJTKaHOB.

[Muknoankanel. OOuias popmyia, HOMEHKIaTypa 1 uzomepusi. Oco6eHHOCTH
CTPOEHMSI U XUMUUYECKUX CBOMCTB MaJIbIX (LIMKJIOMPOIaH, HIUKIOOYTaH) U OOBIYHBIX
(LMKJIONEHTAH, HUKJIOTEKCaH) UKI0ankaHoB. CriocoObl MOJIy4eHUs U IPUMEHEHUE
LUKJIOAJIKAHOB.

AnkeHsl. ['oMonoruueckuit psj aJkeHoB, o01mas GopmMyrna, HOMEHKIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI AIKEHOB, SP>-TUOPHU IM3aIIUs
aTOMHBIX OopOuTaneil yriepona, 6- U m-cBia3u. CTpyKTypHass U reoMeTpuueckas
(uuc-tpaHc-) nzomepus. GU3nYecKue CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peaKkiuyu NPUCOEAUHEHUS, 3aMEIICHHS B O-IIOJIOKEHHWE IIpU JBOWHOW CBS3H,
nonumepusanuu 1 okucienus. [Ilpasuno MapkoBHukoBa. KauecTBeHHbIE peakuun
Ha JIBOMHYIO CcBs3b. CrIOCOOBI MOJIy4eHHS U TPUMEHEHNE aJIKEHOB.

Anxaauensl. Knaccuduxanus ankanneHoB (CONpsbKEHHBIE, N30IMPOBAHHbIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX TUEHOB, 1,2- u 1,4-npucoennnenue. [lonnmepuszanns conpsskEHHBIX
nueHoB. CriocoObl MOTy4eHUs U TPUMEHEHUE aJIKaIueHOB.

Anxunsbl. ['oMonorndyeckuil psj alkMHOB, o011ast popmysia, HOMEHKIATypa u
U30Mepusl. DIEKTPOHHOE WU MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuau3aiys aTOMHbIX opOuTaneil yriepoaa. dusnyeckue CBOMCTBA aJIKUHOB.
XHUMHUYECKHE CBOMCTBA: peaKUU MPUCOECAUHEHUS, TUMEPU3AIIUN U TPUMEPHU3ALIUH,
okuciieHns. KHCIIOTHBIE CBOMCTBA aJIKWHOB, UMEIOIIMX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHble peakuu Ha TPOHHYIO CBsA3b. CIOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApomaThyecKkue YrieBoaopoabl (apeHbl). ['oMosiOrMuecKuid psii apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. Dusmyeckue CBOWCTBA apeHOB. XUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKMU 3aMelIeHHs B OCH30JIbHOM KOJIbIIE U
YIJIEBOAOPOJAHOM paguKalle, PEaKUMH NPHCOECAUHEHUsS, OKHCIEHHE TOMOJIOTOB



oenzona. I[lpencraBneHne 00 OpPUEHTUPYIOUIEM JEHCTBUU 3aMECTHTENEH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCUIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoia. [lomumepuzanus ctupona. CrnocoObl ModydyeHus 1
MIPUMEHEHUE apOMATHYECKHUX YTIIEBOIOPOJIOB.

[Tpupoansrii ras. [lomytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslii yrosib 1 npoayKTsl ero nepepadorku. Crocoosl nepepaboTku HePTH:
MEPETOHKA, KPEKUHT (TePMHYECKHM, KaTaTIUTHYECKHil), pUGOPMHUHT, MHPOIIU3.
[TpoaykTsl mepepaboOTKH HEPTH, UX IPUMEHEHHE B IPOMBIIINIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXAY Pa3IMYHBIMU KJIACCAMH YTJIEBOJOPOAOB.

DIEKTPOHHOE CTPOEHUE TAJOTEHIIPOM3BOJHBIX YIJIEBOAOPOAOB. Peakuuu
3aMEIIECHHs] TalofTéHa Ha TUAPOKCOrPYNIly, HUTPOrPyIIly, IUAHOTPYIIIY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa miénouu. B3auMoaelcTBUE NHUrajgoreHalKaHOB C MarHUEM W IIUHKOM.
[TonsiTne 0 METaJNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3oBaHue
raJlOTEHIIPOM3BOJHBIX  YIJIEBOJAOPOJOB B OBITY, TEXHUKE U TIPH CHUHTE3€
OpraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB M WX MPEBPAILLICHUI:
u3ydeHue (PU3MUECKUX CBOMCTB yIJI€BOJOPOJOB (PaCTBOPHUMOCTH), KaU€CTBEHHBIX
peakuuil yrieBoJOpOAOB pa3IMUYHbIX KiaccoB (oOeciBeunBaHHE€ OpPOMHON WM
WOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCICTBUE alleTHIIEHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kaduecTBeHHOe OOHapyX eHUE
yTiIepoza v BOAOPOJa B OPTAHMYECKHUX BEIIECTBAX, OJIYYEHUE ITWICHA U U3YUYEHUE
€ro CBOMCTB, O3HaKOMJIeHUE C KoyuekiusiMu «HedpTe» u «Yromws», ¢ odpasnamu
IJJACTMACC, KaydyKOB M PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB WU
raJIOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciaopoacoaepxkamme opranudeckune CoOeJMHCHUS.

IIpenenbHble OnHOATOMHBIE COUPTHL. CTpOEHHE MOJIEKYJ (HAa IpUMEpe
METaHOJIa W JdTaHoda). ['oMonormveckuit psj, oOmas ¢opMyna, U30Mepus,
HOMEHKJIaTypa u  kiaccudukamus. Dusmdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoaopoaHsle CBS3M MEXAY MOJIEKYJAMH CIIHPTOB.
XHUMUYECKHE CBOWCTBA: pPEAKUUHM 3aMEIICHUs, JerujpaTaldd, OKHUCICHUS,
B3aMMOJICHCTBUE C  OpPraHUYECKUMHU W  HEOPraHUYECKUMH  KHUCIOTaMHU.
KauecTtBeHHas peakuusi Ha OJHOATOMHBIE CIIUPTHI. JlelicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJYy4YEeHUsS W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢gupsl, HOMeHKIaTypa U u3oMepusa. OcoOeHHOCTH (HU3NUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroaroMHble CHOUPTBI — STUICHIJUKONb U TiulepuH. Dusmdeckue u
XUMHUYECKHE CBOMCTBA: PEAKLUN 3aMEILECHHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMH U
HEOPraHUYECKUMU KHUCIOTAMU, KAYECTBEHHAS! PEAKIIMsl HA MHOTOATOMHBIE CIIUPTHI.
[IpencraBnenne o MexaHU3ME pPeakiuii HyKIeo(PIbHOTO 3aMenienus. JleiicTBue Ha
opranusm yenoBeka. CriocoObl HOTYyUYEHUS U IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.



®enon. CtpoeHUE MOJIEKYJbl, B3aUMHOE BIUSHHE THAPOKCOTPYHIBI U
oenzonbHOTO sipa. Puszndeckue cBoilcTBa ¢eHona. OCOOCHHOCTH XMMHUYECKUX
cBOMCTB (eHnona. KayecTBeHHble peakuuu Ha (eHos. TokcHYHOCTH (PeHona.
CrniocoObl osrydenust v npuMernenue penomna. Genondopmanbaeruanas cMoa.

KapOGonunbHble cOeITMHEHUS — alIbJIETHIbl U KETOHBL. JJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, oO0IIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nyueckue CBONCTBA albJETHIOB H
KETOHOB. XUMUYECKHE CBOMCTBA AJIBJACTUAOB U KETOHOB: PEAKIIUU ITPUCOCIUHEHUS.
OxkucieHue aubJIeTU0B, KAYECTBEHHBbIC peakiuu Ha anbaerujbl. CrocoObl
MOJyYEHUS U TPUMEHEHUE AJIbJAETUI0B U KETOHOB.

OmHOOCHOBHEIE MPECTbHBIC KAPOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIatypa. @u3nueckrue CBOMCTBa
OJTHOOCHOBHBIX TPEACIBbHBIX KapOOHOBBIX KHCIOT. BOIOpOIHBIE CBS3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XUMHUYECKHE CBOWCTBA: KUCIOTHBIE CBOWCTBA,
peakuus STepuPUKALNU, PEAKIMU C YYaCTHEM YTIEBOJOPOJHOIO pajJdKaa.
OcoOeHHOCTH CBOMCTB MYypaBbHUHOM KHUCIOTHL. [loHATHE O TPOW3BOHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOMCTB HENPEICIbHBIX U apPOMATUUYECKHX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJICUHOBAs, .JUHOJE8As,
JIUHONEeH08as KUCTOThl. CIIOCOOBI TIOJIyYEHHUS U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢pupbl. 'omonorunueckuii psg, obumas (opmyna, u3oMmepus H
HOMEHKJIaTypa. PHU3NYECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
HIETIOYHOM Cpee.

XKupsi. Ctpoenue, Gpu3ndeckue 1 XUMHYECKUE CBOMCTBA KUPOB: THIPOIIU3 B
KHUCJION U 1enoYHor cpene. OCOOEHHOCTH CBOWMCTB KMPOB, COAEPKAIIMX OCTATKU
HETPEETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/IE.

MpbL1a Kak COJIM BBICIINX KapOOHOBBIX KHCJIOT, UX MOIOIIICE JCHCTBHE.

OO6m1as xapakTepucTHKa yriieBo10B. Kinaccudukaiiys yriieBooB (MOHO-, TU-
U mojucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
Je30Kcupr003a. OU3NYECKUe CBOMCTBA M HaxOXXJACHHE B mpupoje. DoToCHHTES.
XUMHUUYECKHE CBOKWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJIECTUIHON
TpyNI, CIOUPTOBOE M MOJOYHOKUCTOE OpoxeHue. [IpuMeHneHue TIOKO3bI, €&
3HAYEHHE B KU3HEICITEIbHOCTH Opranu3ma. Jlucaxapupl: caxapo3a, MaJibT03a U
nakTo3a. BoccranaBnvBaronme 1 HEBOCCTAHABIMBAIOIINE AUcaxapuabl. ['uaponus
nucaxapuaoB. Haxoxaenue B npupojie u npuMmeHenne. [lonncaxapuapl: kpaxmann,
JIMKOTEH W 1esutosio3a. CTpoeHHe MAaKpOMOJIEKYJl Kpaxmania, T[JIMKOT€Ha W
HeJToo3bl.  DU3MYECKHE CBOWMCTBA KpaxMala W LEJUIIOJ03bl. XHUMHUYECKUE
CBOMCTBA KpaxMalsia: THAPOJIN3, KAUECTBEHHAs] PEaKius C HOJOM. XHUMHUYECKHUE
CBOMCTBA IEJUTIOJIO3bI: TUAPOIU3, MOdydeHue 3(upoB 1eumono3bl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB U MX MPEBPAILCHHI:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ITAHOJA C HATPUEM,



OKHUCJIEHHE 3TUJIOBOIO CIIMPTA B ANbJETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJICOMATEPHUAIIOB), KAUECTBEHHbIC PEAKIMU Ha albIeTuAbl (C THUIPOKCHIOM
nuammuHcepeopa(l) u runpoxcuaom meau(Il)), peakius riautepruHa ¢ THAPOKCHIOM
menu(Il), xumudeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJICUCTBUE
pacTBopa riatoko3sl ¢ ruapokcuaoM Meau(Il), B3aumopaeiicTBie kpaxmana ¢ HOJ0M,
pelieHre JKCIEePUMEHTAJIbHBIX 3amad 1o TemMaM «Crnuptel U (EHOJbIY,
«Kap6onoBbie Kucia0Thl. CI0KHBIE dPUPBD).

A3oTcoaep:kanue OpraHnyecKue coeAuHeHus.

AMUHBI — OpraHU4ecKHe Mpou3BoaHbIe amMmmMuaka. Kinaccudukamms aMuHOB:
amn(paTHIECKUEe ¥ apOMATHYECKHE; TIEPBHYHBIC, BTOPUYHBIC M TPETUYHBIC.
Crtpoenne moiekyn, oOmas (Gopmyia, U30MepHs, HOMEHKIATypa U (U3HUCCKHE
CBOMCTBa. XMMHYECKOE CBOWCTBA alM(PaTUIECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ANKAJIMPOBAHUE, B3aUMOJCHCTBUE MEPBUYHBIX AMHHOB C a30THUCTON KHUCJIOTOM.
Conu anKuiaMMOHHS.

AHWIMH — MOpPEACTaBUTEIb aMHHOB apomaTtuyeckoro psiaa. CrpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwinHa. OcOOEHHOCTH
XUMHUYECKUX CBOWMCTB aHuinMHA. KauecTBeHHbIEe peakiuu Ha aHuiuH. CrocoOsbl
MOJIyYeHUS] M NpUMEHeHHe anudarndeckux amMuHOB. [lonmyueHue aHuiIuHA U3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u nsomepusi. OTaenbHbIE IPEACTABUTENN O
AMUHOKHUCJIOT:  TJIMUMH, ajJaHuH. @DU3WYecKue CBOMCTBA  AMUHOKHUCIIOT.
XWMHYECKHE CBOMCTBA AaMHMHOKHMCJIOT KaKk aM(OTEpPHBIX  OpPraHUYeCKHX
COCIMHEHUW, peaKlMs MOJHUKOHJICHCAUH, O0pa3oBaHUE MENTHIHOM CBS3U.
buonornyeckoe 3HaueHne aMUHOKUACTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak mpupoansie nonauMmepsl. [lepBuyHas, BTOpUYHAsS W TpETUUYHAs
CTpyKTypa OenkoB. XUMHYECKHE CBONCTBAa OCJIKOB: THUIPOJU3, JCHATypaIus,
KaueCTBEHHBIC PEAKIIMU HA OCJIKH.

OKCIEpUMEHTAIbHBIE METOJIbl M3YYEHHs BEIIECTB M WX MPEBPAILCHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakuuu Ha O€NKH, pelIeHWEe OHKCICPUMEHTAIbHBIX 33Ja4 [0 TeMaM
«A30TCcoaepKallre OpraHudecKre CoOeTMHeHUs» U «Pacrio3HaBaHre OpraHMYEeCKUX
COCIMHEHUI».

BbicokoMouiekyJIsIpHbIE COeIMHEHUS.

OCHOBHBIC MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHHH —
MOJIMMEPHU3ALIS U MOJTUKOHIEHC AU

[Tonumepubie Mmatepuansl. [lmacTtmaccel  (OJMATUIIEH, MOJMIPONUIICH,
MOJIMBUHWIXJIOPU, TOJUCTHPOJ, TMOJUMETHIMETAKPHUIAT, TMOJUKapOOHATHI,
noyimdTUICHTepeTanar). Y Trin3aius 1 nepepadoTka miacTuKa.

DacTOMEpHI: HATypaJIbHBIM ~ Kay4yK,  CHHTETHUYECKHE  KayudyKH
(OyTaareHOBBIN, XJIOPOITPEHOBBIM, U30TIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.



BonokHa: HaTypanbHbIE (XJIONOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApPOH U JIABCAH).

[Tonmepsnr CIEIUATBHOTO Ha3HAYCHUS (TeduioH, KeBJIap,
AIIEKTPOIPOBOIAIIME TOJIUMEPHI, OMOpa3iaraeMple OJIUMEPHI).

OKCIepUMEHTAIbHBIE METOJIbl M3y4YeHHs BEUIECTB M MX TMPEBpPAILCHUN:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4dyKoB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3a7au 1o Teme «Pacno3naBanue
IJIaCTMAcC ¥ BOJIOKOHY.

Pacuérnbie 3anaum.

Haxoxnenue MOJEKyIsspHOW (GOpPMYJIbl OPraHUYECKOTO COEIUHEHUS II0
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXO/ISIIUX B €T0 COCTaB, HAXOXJACHUE MOJICKYISIPHON
(bOpMyIIBI OPraHMYECKOTO COSTUHEHUS TI0 Macce (00BEMY) MPOAYKTOB CTOpPaHUs, 10
KOJIMYECTBY BellecTBa (Mmacce, 00bEMY) MPOIYKTOB PEAKIHUU W/WUIM HCXOJHBIX
BEII[ECTB, YCTAHOBJICHUE CTPYKTYpHOH (OPMYJIbI OPraHMYECKOr0 BEIIEeCTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs, ONpEAEICHUE J0IH
BBIXO/Ia TIPOJYKTA PEAKIIUU OT TEOPETUUECKH BO3MOYKHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanus MexxnpeaMeTHbIX CBsI3ed TPU U3yUYEHUU OPTaHUYECKON XUMUH B
10 kyacce OCYUIECTBIIIETCS YEpe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHSATHH, TaKk M TIOHSATUH, MNPUHATHIX B OTACIBHBIX MPEeIMETax
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO11re ecTeCTBeHHO-HAYYHBIE TIOHATHUS: SIBJICHHE, HAYYHBIN (DaKT, THIIOTE3a,
TEOpus, 3aKOH, aHAIW3, CHUHTE3, Kiaccupukauus, HaOTIOJICHUE, H3MEpECHHE,
IKCIIEPUMEHT, MOJIENb, MOJICTTUPOBAHHE.

®dwuszuka: wmartepusi, aToM, DOJIEKTPOH, MPOTOH, HEUTPOH, MOJEKya,
DHEPreTUYECKUN ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSIHUE
BEIECTBA, (DU3WYECKHE BEJIMYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPrus,
macca.

buonorus: kierka, opraHu3M, OdKOCHCTeMa, Ouocdepa, MeTaboIHU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
dboTocuHTE3, NbIXaHHWE, OENTKU, VYTIEBOJIbI, XKUPBI, HYKIEHHOBBIC KHCIIOTHI,
(bepMeHTHI.

['eorpadusi: mose3Hbie UCKOMaeMbl€, TOTUIUBO.

TexHONOTHS: THIIEBBIC MPOAYKTHI, OCHOBBI PAIMOHAILHOTO IHUTAHUS,
MOTOIIINE CPEJICTBA, MATEPUAIBI U3 NCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHH.

Atom. CocTaB aTOMHBIX sifiep. XuMuueckui smeMmeHT. M3otomnel. CtpoeHue
AIIEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIC YMCJIA. DHEPreTUYECKUE YPOBHHU U
noaypoBHHU. AToMHBIE opOuTanu. Kinaccudukammss XuMHIecKux 3JI€MEHTOB (S-, p-,
d-, f-snmements). PacmpeneneHue SIEKTPOHOB TIO ATOMHBIM  OPOUTATISIM.
DneKkTpoHHBIE KOH(UTYypalMK aTOMOB 3JIEMEHTOB TIEPBOTO—YETBEPTOTO MEPHOJIOB



B OCHOBHOM M BO30YXIEHHOM COCTOSIHHH, SJICKTPOHHBIC KOH(DHUTYpaIlMH HOHOB.
DIIEKTPOOTPULIATEIBHOCTb.

[Tepuonuueckuii 3akoH U llepuoanueckas cucreMa XUMHUYECKHUX 3JIEMEHTOB
J.N. MenneneeBa. CBA3b NEPUOIUUYECKOTO 3aKOHA W lleproanyueckoi CHUCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MIPOCTBIX U CJIIOKHBIX BEILIECTB IO TPYIIIAM U IEpUOAAaM. 3JHAYCHHUE TEPUOANIECKOTO
3akoHa [[.1. MeHaeneena.

XuMH4deckasi CBA3b. BHUAbl XMMHYECKOW CBSI3U: KOBAJICHTHAs, HWOHHAS,
MeTandeckas. MexaHu3mbl 00pa30BaHHUSl KOBAJICHTHOW CBS3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN. DHEPrus U JiauHa cBsi3u. [1oysipHOCTD, HAPABIECHHOCTH U
HACBIIIaEMOCTh KOBAJICHTHOW CBs3u. KparHbeie cBsa3u. BongoponHas CBA3b.
MexMOoNeKyIIpHbIE B3AUMOICUCTBHS.

BaneHTHOCTP M BaJEHTHBIE BO3MOXXHOCTH aTOMOB. CBS3b SJIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MPUMEPE COCTUHECHUM
AJIEMEHTOB BTOPOIO MEPUOJA).

[IpencraBieHne 0 KOMIIEKCHBIX COeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBareb, JIMTaHJbl. 3HAYCHUE KOMIUIEKCHBIX COEIUHEHUN.
[ToHsITME O KOOPAWHAIIMOHHOW XUMUH.

BemecrBa MOJEKYJSIDHOTO M HEMOJICKYJISIDHOIO  CTpO€HMsA. TuIibl
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOIMCTBA BELIECTB.

[TonsiTue o qucnepcHbIx cucteMax. Mctuaubie pactBopsl. [IpencraBnenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MAaccOBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIPHAST KOHIIEHTpanus. HaceleHusie u
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpuctammoruaparsi.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHMYeCKUX BellecTB. TpuBUaIbHbIE
HAa3BaHUs OTJEJIbHBIX MPEACTABUTEIICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanys XuMUIeCKUX peakiuii B HEOPTaHUYECKOW U OPraHNYeCKOM
XUMHH. 3aKOH COXPAHEHHUSI MAacChl BELIECTB; 3aKOH COXPAHEHHUs U MPEBpALCHUS
OHEPTUU TIPU XUMHUYECKUX peakiusX. TeroBbie 3 (HEKThl XUMUYECKUX PEAKITUH.
TepMoXUMUYECKUE YPABHEHUS.

CKOpOCTh XUMHUYECKON peaKIiny, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAaKTOPOB.
['omoreHHbIe U reTeporeHHble peakuuu. Katanus u katanm3aTopsl.

OGpaTtuMble 1 HeOOpaTUMBIE peaklui. XUMUYecKkoe paBHoBecue. KoHnctanTa
XAMHUYECKOTO paBHOBeCHUsA. DakTOpbI, BIMSIONIME HAa TOJOXKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpaTypa, JABJICHUE U KOHIIEHTPAIIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [puauun Jle [larense.

OnekTpoiutuueckas guccoryanus. CuibHble W Cla0ble AJIEKTPOIUTHI.
Crenennp aucconmanuu. Cpena BOJHBIX PACTBOPOB: KHUCIOTHAs, HEUTpalibHAasd,
nienounas. Bomoponnsiii nokazarens (pH) pactBopa. I'maponus coneit. Peaknuu
MOHHOTO OOMeEHa.

OKUCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ peakuuu. (CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAaHOBUTENb. Ilpomecchl OKHUCIEHHST W BOCCTAaHOBJICHUSI.



BaxxHeiiie OKHCIWTEIN W BOCCTAHOBUTEIW. METON SIEKTPOHHOro OaaHca.
DIEeKTPOJIN3 pACTBOPOB M PACILIIABOB BEILIECTB.

OKCIEepUMEHTAIbHBIE METOJIbl M3y4Y€HHUs BEUIECTB M MX TMPEBpPAILCHUN:
paslioKeHre TMEepOoKCHAa BOJAOpOoJa B TPUCYTCTBUM KaTajau3aTtopa, MOJEIH
KPUCTAJUIMUECKUX PEHIETOK, IPOBE/ICHNE PEaKIMii HOHHOTO0 OOMEHa, OnpeiesieHue
Cpellbl PacTBOPOB C TMOMOUIBIO HMHJMUKATOPOB, M3YUYECHHE BIMUSHHUS PA3THMUHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUYECKOM pEaKIUU M TMOJOKEHUE XUMHYECKOTO
pPaBHOBECHS.

Heopranunyeckasi Xummnsi.

[lonoxxenne HemerauioB B llepuognyeckoil cHCTEME XHMHYECKHX
anemeHToB J[.M. MenneneeBa 1 0COOEHHOCTH CTpOEHUS UX aTOMOB. Du3nueckue
CBOMCTBa HEMETAJUIOB. AJJIOTPONUS HEMETAJUIOB (HAa MPUMEPE KHUCIOPOJa, CEPBI,
dbocdopa u yriaepona).

Bonopoa. [lonydyenue, ¢usznueckre U XUMHUYECKHUE CBOMCTBA: PEAKIUU C
METAJJIAaMU U HEMETAJJIAMU, BOCCTAHOBUTENBbHBIE CBOMCTBA. [ mapubl. TonauBHbIE
AJIIEMEHTHI.

["anorensl. Haxoxaenue B mpupojie, CrocoObl MOMydeHUs, PU3NUECKUE U
XUMHYECKUE CBOMCTBA. ['asioreHoBonopoapl. BaxkHenne KUCIOPOACOAEPKALLIUE
COEJIMHEHUS TayoreHoB. JlabopaTopHble W TMPOMBIIICHHBIE CIIOCOOBI MOTyYEeHHUS
rajioreHoB. [I[puMeHeHne raloreHoB U UX COEAUHEHUMN.

Kucnopon, o30H. JlabopatopHble W MPOMBIIUICHHBIE CIIOCOOBI MOJYYCHUS
kuciopoaa. Ou3NUecKue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUIBI U IEPOKCUIBI.

Cepa. HaxoxneHwe B mpupoje, CHOCOObl TMOMy4YeHUs, (PU3HYECKUE U
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(IV), okcua
cepol(VI). CepHucTtas v cepHasi KUCTOTBI U UX cojiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCJOTHI. [IpuMeHeHune cepol U €€ COeTUHEHUI.

Azor. Haxoxknenuwe B mpupojie, CrHocoObl ModydeHus, (puandeckue wu
XUMHUYECKUE CBOWMCTBA. AMMHAK, HUTPUIbl. OKCHIBI a30Ta. A30TUCTas U a30THAas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprmMeHeHune azota
U €r0 COCTMHEHHM. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenue B mpupoje, crnocoObl MoMydeHus, (Gpusudeckue u
xumudeckue cBoictBa. @ochuasl u pochun. Oxcunsl dochopa, ochopnas
kuciota u e€ conu. Ilpumenenue ¢ocdopa u ero coeauHeHuit. PocopHbie
yaoOpeHus.

Yraepon, HaxoxjaeHue B npupoae. AJUIOTPONHbIE  MOAUHUKAIUU.
dusznyeckue M XUMHUUYECKHE CBOWCTBA TPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Oxcup yriepona(ll), oxcun yriepona(IV), yrompHas kuciora u e
COJIU. AKTUBUPOBAHHBIN yTojb, afcopOuus. DymnepeHsl, rpadeH, yriepoHbie
HaHOTPYOKU. [IprMeHeHre MPOCTHIX BEIIECTB, 0OPA30BAHHBIX YTIEPOJIOM, U €TI0
COCIMHEHUM.



Kpemuuii. Haxoxnenue B mpupoje, cnocoObl MOydeHUs, (U3nYecKue U
xumudeckue cBoiictBa. Oxcua kpemHus(IV), kpemMHHMEBas KHUCIOTa, CHUJIMKATBHI.
[IpumeHeHne KpeMHUs U ero coequHeHni. CTeKI10, ero MoIyuYeHue, BUIbI CTEKIIA.

[Tonoxxenune meramnoB B [leproanyeckoil cucteMe XUMUYECKUX AIIEMEHTOB.
OcoOeHHOCTH CTPOEHMS JJIEKTPOHHBIX 000J04eK aTOMOB MeTaioB. OOmiue
¢usnueckue cBoiictBa MeramioB. [IprMeHeHHe MeTasioB B OBITY U TEXHUKE.
CriaBbl METaIJIOB.

ONEKTPOXUMHUYECKUNA PsAJl  HampsbkeHuil  mertamuioB.  OOmme  crnocoObl

MOJIyYECHUS METaJIOB: TUIPOMETAILTYPIus, MAPOMETAILTYPIHS,
anekrpometaiutyprusi. [lonsartue o koppo3uu MetauioB. CrocoObl 3alUThl OT
KOPPO3UHU.

Obmas xapakrepuctuka metamuioB [A-rpynmnel [lepuoaudeckoit cucTembl
XUMHUYECKHX 3JIeMeHTOB. Hatpuit u kanuii: monydyenue, Gu3nyecKue 1 XUMHUIECKIE
CBOWCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

O6mias xapakrepuctuka metawioB IIA-rpynmnsl Tlepuoandeckoit cuctemsl
XUMUYECKUX ODJIEMEHTOB. MarHuii W KajlblUi: TOJydyeHHe, (QU3NUECKHe U
XUMHYECKUE CBOWCTBA, IMPUMEHEHUE IIPOCTBIX BEIIECTB U HUX COCIAUHEHUM.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHMUS.

AIOMUHMI: TOTy4YeHne, U3nIecKrue U XMMUYECKHUEe CBOMCTBA, MPUMEHEHHE
MPOCTOTO BeIIecTBAa M €ro coeauHeHuid. AmdorepHbie CBOMCTBa OKCHAA U
TUJIPOKCUIA AJTFOMUHHUS, TUAPOKCOKOMILICKCHI aTFOMUAHMUSL.

OO0miass xapakTepHCTHKa METAIOB MoOouHbiXx noarpynn (b-rpymnm)
[Teproan4eckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

DU3NYECKUE U XUMHUYECKHE CBOMCTBA XpOMa U €ro coequHeHur. OKCUIbI U
ruapokcusbl xpoma(ll), xpoma(lll) m xpoma(VI). Xpomarbl U JuXpoMaThl, HX
OKHCIIUTENIbHBIE CBOWCTBA. [lonyueHnne u npumMeHeHne xpoma.

Pu3nyecKkne M XHMUYECKHE CBOMCTBA MAapraHia U €ro COEAUHECHUMU.
Baxmneiimme coeaunenuss wmapranna(ll), wmapranna(IV), wmapranma(VI) wu
mapranma( VII). Ilepmanranat kanus, €ero OKUCIUTEIbHBIC CBONCTBA.

dusznyeckre 1 XMMHUYECKHE CBOMCTBA JKejae3a U ero coeguHeHuii. OKCHIbl,
ruapokcusl U conu xene3a(ll) u sxenesa(Ill). [lonmydenne u mpuMeHeHue xenesa u
€ro CILIaBOB.

DOU3NYECKHE U XUMUYECKUE CBOMCTBA MEIU U €€ coeaquHeHuil. [lomyuenue u
MIPUMEHECHHUE MEJIU U €€ COCTMHECHUM.

[uHk: monyyeHue, (QU3NYECKHEe W XHMHYECKHE CBoOWcTBa. AMQOTEpHBIE
CBOIMCTBA OKCHJIAa U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI IIUHKA. [[pumenenue
IIMHKA U €r0 COCINHEHU.

DKCNEPUMEHTAIbHbIE METOAbl M3YYEHHs] BEIIECTB W HUX MPEBPaIICHUM:
n3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KUCJIOPOJIe, HW3YYECHHE KOJUleKIuu «MeTamibl W CIJIaBbDY, B3aUMOJCHUCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJIOM (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IEJI0YEHN, KAYECTBEHHBIE PEAKIIMH HA HEOPTraHWYECKUE aHHOHBI, KATUOH BOAOPO/Ia



M KAaTHOHBbl METAJUIOB, B3aMMOJCHCTBUE THAPOKCHUJIOB ATIOMUHHUS W LHHKA C
pacTBOpaMM KHUCJIOT U LIEIOYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 MO0 TEMaM
«Tanorensl», «Cepa u €€ coequHeHUs», «A30T U GHochop U UX COCTUHEHUS»,
«MeTaibl TIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID.

XuMHUSA U KU3Hb.

Ponb xuMuu B o0ecrieueHnr yCTOMYMBOTO pa3BUTHUS YesloBeuecTBa. [lonsTue
O HAYYHBIX METO/IaX MTO3HAHUS U METOJO0JIOTUU HAyYHOTr0 uccienoBanusa. Hayuneie
MPUHIUINBI OPTaHU3aAlNN XUMHYECKOTO MPOU3BOACTBA. [IpoMblliIeHHbIE CITOCOOBI
MOJYUYEHUs] BaXKHEWIIIUX BEIIECTB (HA MpUMeEpe MPOU3BOJACTBA aMMHaKa, CEPHOU
KHUCJIOTHI, M€TaHoJIa). [[poMbIIIeHHbIE CIOCOOBI MOTYYEHHS] METAJIJIOB U CIIABOB.
XHUMUYECKOE 3arpsI3HEHHUE OKPYKAIOIIEH CPEBI U €ro MOCIeACTBU. Pob XumMuu B
o0ecIieueHNH YHEPTETUIECKON OE30MacCHOCTH.

XuMusi W 30pOBbe 4enoBeka. JlekapcrBeHHble cpeactBa. [IpaBmiia
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUM B pa3BUTUN MEIULIMHBI.

X¥MHUSI TTUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIe 100aBKkUu. Poiab Xxumuu B
o0ecrieueHnH NHUIEeBOM 0€30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpeactBa. beitoBas xumus. [Ipasuiia
0€30MacHOro UCIOJIb30BAHUS MPEnapaToB OBITOBON XMMHUH B ITOBCETHEBHOM KU3HU.

XUMHSI B CTPOUTEIILCTBE: BAKHEHIITNE CTPOUTEIbHBIE MaTepHUalibl (IIEMEHT,
OCTOH).

XUMUS B CEIIBCKOM X03sicTBe. OpraHnvecKre U MUHEpaIbHbIE YI0OpEHUSI.

CoBpeMEHHBIE KOHCTPYKIIMOHHBIE MAaTepHUaibl, KPACKU, CTEKIIO, KEpaMHUKa.
Marepnainsl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérnbie 3anaum.

Pacuétel: Macchl BelecTBa Wik 00hEMA Ta30B MO U3BECTHOMY KOJIUYECTBY
BEILECTBA, MACCE UM 00BbEMY OJTHOTO U3 YUYACTBYIOIIMX B PEAKIIMH BELIECTB, MACCHI
(00BéMa, KOMYEeCTBA BEIIESCTBA) MPOYKTOB PEAKIINH, €CITH OJTHO M3 BEIIICCTB UMEET
MPUMECH, MacChl (00BhEMA, KOJIMYECTBA BEIECTBA) MPOIYKTa PEaKIIUH, €CIIU OJIHO
M3 BEUIECTB JAaHO B BHUJE pacTBOpa C ONPEACIEHHOM MACCOBOU JOJIEH
PacTBOPEHHOIO BEILIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHILIEHTPALIMU BEILIECTBA B
pacTBOpE, NO0JIM BBIX0JIA MPOJYKTA PEAKLIMUA OT TEOPETUUYECKU BO3ZMOXKHOTO.

MexnpeaMeTHbIE€ CBS3H.

Peanuzammst MeXNpenIMETHBIX  CBSI3€M MpU  HM3ydYeHUH OOIIeH W
HEOpPraHU4eCcKoW XUMUU B 11 Kiacce OCyIIEeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATUM, TaK U MOHATHMI, IPUHATHIX B OTACIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LUKJIA.

OO61ue ecTeCTBEHHO-HAYYHbBIC IOHATHS: SIBJICHUE, HAYYHbINA (PaKT, TUTIOTE3a,
TEeOpHUsl, 3aKOH, aHaJIW3, CUHTE3, KiacCuPUKalus, NepuoIUIHOCTh, HAOJIIOICHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

®du3uka: MaTepus, MUKPOMHUP, MAKPOMUD, aTOM, JJIIEKTPOH, TPOTOH, HEUTPOH,
VIOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUUECKUI YPOBEHB, BEIIECTBO,
Teno, 00bEM, arperaTHOE COCTOSIHUE BEIIEeCTBa, WJCAJIbHBIM Ta3, (u3nyeckue
BEJIMYMHBI, €JUHULIBI UBMEPEHUS, CKOPOCTh, IHEPTHS, Macca.



buonorus: kimerka, opraHusM, 3KocucTeMa, Onocdepa, MeTaboIN3M, MAKPO-
Y MUKPOJJIEMEHTBI, OCJIKH, JKUPBI, YIIICBOIbI, HYKIICHHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIIECTB ¥ MOTOK SHEPTUHU B IKOCHUCTEMAX.

['eorpadusi: MUHEpaJIbI, TOPHBIC TIOPOJIBI, OJE3HBIC HCKOIIAEMBIC, TOTLIHRO,

pecypcehl.
TexHosorUsA: XUMUYECKas MPOMBIIIICHHOCTb, METAJUTYPTHsl, CTPOUTEIIbHbBIC

MaTCpualhbl, CEJIBbCKOXO3SIMCTBEHHOE IIPONU3BOACTBO, IMHUIICBAA IMPOMBLINIJICHHOCTD,
(I)apMaHeBTI/I‘IeCKaSI IMPOMBIIIJIICHHOCTD, IMPpOU3BOJACTBO KOCMCTHUYCCKHUX
npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX MATCPHAJIOB, JJICKTPOHHAsA
IMPOMBIINIJICHHOCTh, HAHOTCXHOJIOTHH.

[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA ITPOI'PAMMEI 110 XMMHNHA
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHNA
JIMYHOCTHBIE PE3YJIbTATbBI

B COOTBETCTBMM C CHCTEMHO-ACATEIBHOCTHBIM IIOAXOJOM B CTPYKTYpE
JIMYHOCTHBIX PE3YyJbTATOB OCBOCHHUs NpeaMeTa «XUMHSI» Ha YpPOBHE CPEIHErO
oOmero o0pa3oBaHUsl BBIIEJEHBl CIEAYIOIIME COCTaBISIOIIAE: OCO3HAHHE
OOy4aromMUMHUC POCCUMCKONW TPaKJAHCKOM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIECIICHAI0; HAIMYNE MOTUBALUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMU [OBEJCHUS;, HAIUYUE
IIPaBOCO3HAHUS, HKOJIOTHYECKON KYJIBTYPbI; CIOCOOHOCTh CTaBUTh LIEJIH U CTPOUTh
JKA3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3ynbTaTbl OCBOCHUA MHpeaMeTra «XUMHs»  OTPAKAIOT
C()OPMUPOBAHHOCTh OIBITA MO3HABATEILHOM W TPAKTUYECKON JeATEIbHOCTH
oOyuaroluxcs B MpoLecce peaan3anuy 00pa3oBaTeIbHON AeSITEIbHOCTH.

JImyHOCTHBIE pE3ynbTAaThl OCBOEHUA MNpEeAMETa «XUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OMbITA MO3HABATEILHOM M TNPAKTUYECKON J1€ATENbHOCTU
oOyyaroluxcs B MPOIEcce pean3alii 00pa3oBaTEIbHOM AESITEIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIIMTAHUA:

. OCO3HAHMUS OOYYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIpaB M
00s13aHHOCTEH, YBAKEHUS K 3aKOHY U MPABOMIOPAJIKY;

. MPEACTABICHUS O COIMAJIbHBIX HOPMax M MpaBUJIaX MEXIMYHOCTHBIX
OTHOILICHUH B KOJIJICKTUBE;

. TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATEIBLHOCTH MPHU CO3JTaHUU
y4€OHBIX MPOEKTOB, PEHICHWU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

. CIIOCOOHOCTH TTOHUMATh U MMPUHUMATh MOTHBBI, HAMEPEHHUS, JJOTUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHbIX BUJIOB YUEOHOU eI TEIHHOCTH;

2) NaTPUHOTHYECKOT0 BOCIIUTAHMS:



o LIECHHOCTHOI'0 OTHOWICHUS K MCTOPUYECKOMY M HAy4YHOMY HACIIEIUIO
OTEYECTBEHHOU XUMUH;

o YBaXXEHUS K MPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUU U TPAKTUUECKOTO
IIPUIOKEHUS XWMHHM, OCO3HAaHHsSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJIbTaT
JUINTEIBHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
ITIOCTOSTHHOT'O TPy YYEHBIX U MPAKTUKOB;

o UHTEpeca U IT03HABATEIbHBIX MOTUBOB B IOJIYYEHUHU U IIOCIIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPENOBbIX JTOCTUKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH,;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

o HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEIACHUS;

o CIIOCOOHOCTH OIICHHMBAaTh CHUTYyalldH, CBS3aHHBIE C XUMHUYECKHUMHU
ABJICHUSIMM, U NPUHUMATh OCO3HAHHBIC PELICHMS, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH;

o TOTOBHOCTH OLIEHUBATh CBOE OBEJACHUE U ITOCTYIIKA CBOMX TOBAPUILEN
C MO3UIMH HPABCTBEHHBIX U IIPABOBBIX HOPM U C YYETOM OCO3HAHMS IOCIEACTBHIM
IIOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

o NOHMMAaHHUS IIEHHOCTEH 310poBOro M Oe3omacHOro oOpasza MKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

o coOJIroIcHUs TpaBuil 0€30MaCHOT0 OOpaIleHUs C BEIECTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

o NOHUMAaHUsl [IEHHOCTU MPAaBWJI MHAUBUAYAJIBHOIO M KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

o OCO3HAHUSI TOCJIEACTBUM W  HENPUSATHS BPEIHBIX IPUBBIUEK
(ynmoTpeOeHus aKoroJisi, HAPKOTUKOB, KYpEHUs);

S) Tpy10BOr0 BOCIIMTAHMS:

o KOMMYHUKATHBHOW KOMIIETEHTHOCTU B Yy4e€OHO-MCCIIEeI0BATEIbCKON
NESATEeTbHOCTH, OOINECTBEHHO TIOJE3HOM, TBOPYECKOW W  JPYruX BHAAX
NesATEeIbHOCTH;

o YCTAaHOBKM HA AKTUBHOE YYacTHE B PEUICHUU MPAKTHUYECKUX 3aaay
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

o MHTepeca K MPaKTUYECKOMY U3YUYeHHIO Mpodeccuil pa3inyHoro poja,
B TOM YHCJIE HA OCHOBE TPUMEHEHUS TPEAMETHBIX 3HAaHUU 110 XUMHH;

o YBOXEHUS K TpyAy, JIOASM Tpylda U pe3ylibTaraM TPYyJIOBOH
NesATEIbHOCTH;

o TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUIYaJbHON TPAaeKTOPUU

oOpazoBaHus, Oyaymieil mpodeccuu W peanu3alud COOCTBEHHBIX >XKHU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
oTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:



o HKOJIOTUYECKU  II€JIECOOOPAa3HOr0 OTHOLIEHHS K MPUPOAE Kak
VCTOYHHKY CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

o NOHUMAaHUsl TJ00aJbHOTO XapakTepa HKOJOTHYECKUX MpoOJeM,
BIIMSHUSA DKOHOMHMYECKHX IPOLIECCOB HA COCTOSIHUE INPUPOJHOW M COLMAIBHOU
Cpensbl;

o OCO3HaHUsI HEOOXOJUMOCTH UCHOJIb30BAaHUS JAOCTHXKEHUH XMUMHH IS
pelIeHus BOIPOCOB PALIMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

o AKTUBHOT'O HENPUATHSA JIEHUCTBHUM, NPUHOCSIINAX BPEX OKPYKAOLICH
IPUPOJIHON cpele, YMEHMsI NMPOTHO3UPOBATH HEOJIArONPUSITHBIE IKOJIOTUYECKUE
IIOCJIEICTBUS NIPEAIPUHUMAEMBIX ACHUCTBUI U IIPEIOTBPAILATD UX;

o HaJM4yusl PA3BUTOTO HKOJOTMYECKOIO MBIIUICHHS, JKOJOTMYECKON
KYyJbTYpBl, OIIbITA JAEATEIBHOCTA JSKOJIOTMYECKOM HAIPABICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO HPOTUBOCTOSTH HJIEOJOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 IO3HAHUS:

L MHUPOBO33PCHUA, COOTBCTCTBYIOLICTO COBPpECMCHHOMY YPOBHIO
Pa3BUTHA HAYKHU U O6Hl€CTBCHHOﬁ IIPAKTUKH,
L ITIOHMMaHH CHGI_II/I(i)I/IKI/I XUMHHN KaK HAyKH, OCO3HaHHU:A e€ POl B

GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBINIJICHUS, CO3JIaHUU IIEJIOCTHOTO
MpEACTaBICHUS] 00 OKPYKAlollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpoOJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

° yOeKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHH I COBPEMEHHOM
UHUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BAXXHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepHaIbHOW KyJbTYpbl, B pEHICHUU TJIO0ATBHBIX MpobIeM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPIrETUUECKOU, MUILIEBOM U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEJMIIMHBI, 00ECIICUCHUM YCIIOBUI
YCHEIIHOTO TPY/JA ¥ SKOJOTUYECKA KOM(POPTHOM KUZHU KAKIOTO UieHa OOIIECTBa;

. €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH: TOHUMAaHUs CYIIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUS JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPY’KaIOIIEro Mupa u
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4YHBIX (DAKTOB U UMEIOIIUXCS JAHHBIX C IIEJIBI0 TOJIYyYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

o CHOCOOHOCTH CaMOCTOSITENIBHO UCIIOJIb30BaTh XUMUYECKUE 3HAHUS JUISI
pelieHust mpoOJieM B peabHBIX )KU3HEHHBIX CUTYalIUAX;

o MHTEpeca K NO3HAHMIO, UCCIIEN0BATENBCKON JESTENIBHOCTH;

o TOTOBHOCTH M CIOCOOHOCTM K HENPEPHIBHOMY OOpa30BaHUIO U

CaMOO6pa3OBaHI/IIO, K AQKTHBHOMY IIOJIYUYCHHIO HOBBLIX 3HAaHUM 10 XHMHU B
COOTBCTCTBUHU C ) XKUU3HCHHBIMU HOTpe6HOCT$[MI/I;



o UHTEpeca K OCOOCHHOCTSM TpyAa B  pa3iduuHbIX  cdepax
podecCUOHaNBbHOM eI TeIbHOCTH.

METANIPEAMETHBIE PE3YJIBTATBI

MeranpenmeTHble pe3yabTaThl OCBOCHUS NPOIPAMMBI [0 XUMHHU HAa YPOBHE
CpeaHero o01ero 00pa3oBaHuUs BKIOYAIOT:

o 3HaUMMbIEe i1 (OPMHPOBAHUS MHUPOBO33PCHUS OOYyJaIONTUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYIHBIC TTOHATHS, OTPAKAIONTUE
IIEJIOCTHOCTh HAyYHON KapTHHBI MHpa M CHEOU(PHKY METOJIOB ITO3HAHUS,
UCITOJIB3YEMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SBJICHUE,
IpoIecc, CUCTeMa, HayYHBIH (aKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIICAOBaHUE, HAOIOICHUE, U3MEPEHUE, SKCIICPUMEHT H JIPYTHUE);

o YHUBEPCAIbHBIC y4eOHbIe NENCTBUSA (mo3HaBaTeNbHBIE,
KOMMYHUKATHBHBIC,  PETYJISTUBHEIC), 00CCIIeUnBaOIIIE dbopMupoBaHHe
(GYHKIIMOHATBLHOW TPAMOTHOCTH M COIIMAIIBHON KOMIIETEHITUN 00YJarOITIXCS;

o CIIOCOOHOCTH 00yJaroImMXCs HCIIOJI30BaTh OCBOCHHBIC
MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC yUYCOHBIC
JEWCTBUS B MIO3HABATEIIPHON M COLIMAIBHOM MPAKTHKE.

MeTtanpenMeTHbBIE PpPe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATLHBIMHU
y49eOHBIMH  TIO3HABAaTCIbHBIMH, KOMMYHHUKAaTUBHBIMH ¥  PETyJISATHBHBIMU

NEUCTBUSIMU.

Ilo3HaBare/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 6a30Bble JIOrHYecKue AeHCTBHS:

° CaMOCTOSITeNIbHO (OPMYJIUPOBATh U aAKTYalM3UPOBATh MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

° ONPEACATh LEIN ACATEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

° WCIIOJB30BaTh TPU OCBOCHUU 3HAHUW TMPUEMBI  JIOTHYECKOTO
MBIIIUICHUS: BBIJEIATh XapakKTEepHbIE MPU3HAKU TOHSITUW W YCTAHABIMBATH HX
B3aMMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME TIOHSATUS IS OOBICHEHUS
OT/ICJIbHBIX (DAKTOB U SIBJIICHUIA;

° BBIOMpaTh OCHOBAHWSA W KPUTEPUHU JJIs KiacCH(pUKAIMKA BEIIECTB U
XAMWYECKUX PEAKIIHM;

° YCTaHABJIMBATh NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIY U3y4aeMbIMU
SIBJICHUSIMU,

° CTPOUTH JIOTUYECKHUE PACCYKIEHUS (MHIYKTUBHbBIC, JEAYKTUBHBIC, 110
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B pPacCMaTPUBAEMBIX
SABJICHUSX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

° NPUMEHSITh B TMPOLECCE TMO3HAHUS MCIOJIB3YEMBIE B XHUMHUHU
CHMBOJIMYCCKHUE (3HaKOBBIE) MO/ICIIH, peoOpa3oBbIBAThH MOJICIbHBIC



MPEICTABIICHUS] — XUMUYECKUA 3HAK (CHUMBOJI) dJIEMEHTa, XUMU4eckas (hopmyra,

YpaBHEHHE XMUMHUYECKOM PEAKIMU — MPU PEUICHUHM YYeOHBIX MO3HABATEIBHBIX W

MPaKTUYECKUX 3a/1ad, MPUMEHSITh Ha3BaHHBIC MOJIEIbHBIC TPEACTABICHUS IS

BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB M3YYaE€MbIX BEIIECTB M XUMHUUECKUX PEaKITUH.
2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

o BJIAJE€Th OCHOBAaMHU METOJIOB HAYyYHOIO TIO3HAHUSA BEIIECTB U
XUMHUYECKUX PEaKIIii;
o dbopMynupoBaTh IEeTM W 3aJaydl  HUCCIEJOBAHMs, HCIOIb30BATh

MOCTABJICHHBIE M CaMOCTOSITENIBHO C(OPMYIHpPOBAaHHBIE BOMPOCH B KaueCTBE
WHCTPYMEHTA TO3HAHUS M OCHOBBI AJsi (DOPMHUPOBAHUS THIOTE3bI MO MPOBEPKE
IIPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHH;

o BJIQJICTh HABBIKAMH CaMOCTOSITENIBHOTO IUIAHWPOBAHUS U NPOBEIACHUSA
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
polecca, CaMOCTOSATENbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (pOopMyIMpOBaTh
0000IIEHMS U BBIBOABI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOJIEIIaHHOM padoTe;

o npUOOpETaTh OMBIT YYEHUUYECKON HCCIEAOBATENbCKON M MPOEKTHON
NEATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
ITIOMCKY METOJIOB PEIICHUS PAKTUYECKUX 3a]1a4, IPUMEHEHHUIO PA3JIMYHBIX METOIOB
MTO3HAHUSL.

3) pabora ¢ uHpopmMaumeii:

o OPUEHTHPOBATHCS B Pa3IMUHBIX HUCTOYHMKAX MH(pOpMaluu (Hay4HO-
NOMYJISIpHAsl JUTepaTypa XMMHMUYECKOTO COJIEp)KaHHUs, CIPaBOYHBbIE IOCOOuS,
pecypcol MHTepHeTa), aHanu3upoBaTh UH(OPMALMIO Pa3IMYHBIX BUIOB U (opM

IIPEICTABIICHHUS], KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTH U
HEIIPOTUBOPEYUBOCTD;
o bopMyaMpoOBaTh 3aMpOChl M NPUMEHSATh Pa3IUYHbIE METOIbI TPH

noucke u ordbope mHpopmali, HeoOXOAUMOMN JIJIsl BBIMOJIHEHUS! Y4eOHBIX 3a/1a4
OIPEIECIIEHHOTO TUIIA;

o pruoOpeTaTh OTIBIT WCIIOJIb30BaHUs uHGOPMAITMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJOTUH U Pa3IMYHbIX TOMCKOBBIX CUCTEM;

o CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAJIbHYIO (OpMY MpE/CTaBICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

o UCIIOJIb30BaTh HAY4YHbIH S3BIK B KAaueCTBE CPEICTBA MpU padoTe ¢
XUMUYECKOM uH(pOpMaIMell: MNPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJibl, aOOpEeBUATYPBI, HOMEHKJIATYPY;

o UCIT0JI30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIIIAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



o 3aJ]aBaTh BOIIPOCHI IO CYLIECTBY OOCYKIaeMON TeMBI B XOJ€ AUAJIora
W/WIA JIUCKYCCUM, BBICKA3bIBaTh HJEH, (POPMYJIUPOBATH CBOU IPENJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

o BBICTYNIaTh ~ C  IpE3EeHTaUuMeld  pe3ysIbTaTOB  IO3HABATEIbHON
JEATEIbHOCTH, MOJTYYEHHBIX CAMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHHKaMU
IpU BBIMOJIHEHUH XUMHUYECKOTO OJKCIEPUMEHTa, MPaKTUYeCKOW paboThl IO
HCCIIEIOBAaHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, peajin3alui y4yeOHOTo IpOoeKTa, U
dbopMynupoBaTh BBIBOJABI MO pPE3yJabTaTaM MPOBEAEHHBIX HCCIECIOBAHUM MyTEM
COTJIACOBAHUS MO3HIINIA B X0J€ 00CYXACHHUS U 00OMEeHa MHEHHUSIMH.

PeryasiTuBHbIE YHHBeEpCcAJbHbIE Yy4eOHbIe TeHCTBUS:

o CaMOCTOSITENIbHO IUTAHUPOBATh u OCYIIECTBIISATh CBOIO
NO03HABATEJIbHYIO JIEATEIBHOCTD, ONpeAesisa e€ 1elid U 3aJaud, KOHTPOJIUPOBaTh U
0 Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH MPEATIAraeMblil aITOPUTM IEUCTBUHN PU
BBITIOJTHEHUU YYEOHBIX U HCCIEIOBATEIIbCKUX 3ajad, BbIOMpaTh HauboJsiee
3¢ (}eKTUBHBINA Ccroco0 HX pemeHuss ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBaX U XUMUYECKUX PEAKIIUSIX;

o OCYILIECTBISATh CAMOKOHTPOJIb JEATEIbBHOCTH HAa OCHOBE CaMOAaHAaJIN3a
Y CAMOOLICHKH.

HPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIE pe3ybTaThl OCBOSHUS MTPOTPAMMBbI IO XUMHUH Ha YriayOJIEHHOM
YPOBHE Ha YpPOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIOYAIOT clielu(pruuecKue as
y4eOHOTO mpeaMeTa « XMMUs Hay4YHbIC 3HAHUS, YMEHHS U CIIOCOOBI ICUCTBHI 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHWUS M TPUMEHEHUIO 3HAHWW B PA3JIMYHBIX Y4EOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYalMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE PEe3yJIbTaThl MNPEACTABICHBI IO TrOJaM
V3y4CHUS.

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHuyeckas XUMUSD»)
OTPaXKaroT:

o c(hOpMUPOBAHHOCTh  NPEACTABICHUM: O MECTe U 3HAYCHUU
OpraHUYeCKOM XMMUM B CHUCTEME €CTECTBEHHBIX HayK U €€ poJid B 00ECIICUCHUU
YCTOMYMBOIO PA3BUTHS YEJIOBEYECTBA B PEIICHUH TPOOJEM DKOJIOTHYECKOM,
DPHEPTreTUYECKON W THIINEBOM O€30MacCHOCTH, B PAa3BUTUM METUIIMHBI, CO3/IaHUU
HOBBIX MaTE€pHaOB, HOBBIX HCTOYHUKOB SHEPIHH, B 00€CTICUCHUN PAIMOHATIHLHOTO
PUPOOTIOIH30BaHNsI, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIEH KYJIbTYphI



YeJI0BEKa, a TAK)KE IKOJIOrMUeCKd 000OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
Y IPUPOIHOU CPELIE;

o BIAJCHUE CUCTEMOM XUMHUYECKHMX 3HAHMM, KOTOpas BKJIKOYAECT:
OCHOBOITOJIATAIOIINE ITOHATHS — XUMUYECKUH JIEMEHT, aTOM, SIAPO U DJIEKTPOHHAsS
o0oylouka aroma, s-, p-, d-aToMHbIE OpOWUTaNIM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHMSI aToMa, THOpUAM3alMs AaTOMHBIX OpOuTaned, HWOH, MOJEKyIa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKENET, PyHKIHOHAIbHAS
Tpynmna, paaudkal, CTPYKTypHble (opmymbl (pa3BEPHYTHIE, COKpall€HHBIE,
CKEJIETHBIE), HM30MEpPUsl CTPYKTypHass M NPOCTPAHCTBEHHAs (reoMeTphyYecKas,
ONTHYECKAs), H30MEPHI, T'OMOJOTMYECKUA pAJ, TOMOJOIH, YIIEBOAOPOJBI,
KHCIIOPOJ- U a30TCOAEPKAIINE OPraHWYECKHE COCIUHEHUS, MOHOMEp, IOJINMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJICKYJIIPHBIE COCIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH /. W. MenneneeBa, Teopus CTPOEHHUS OpPraHUYECKHUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3AKOH COXPAaHEHUS
U TPEeBpALCHUS HHEPrud NpHU XUMHUYECKHX pEeaklusAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3BIK XMMHUH, MUPOBO33DEHUYECKUE 3HAHUS, JIEKAIINE B OCHOBE
MOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMMUYECKUX SABJICHUI; TPEJICTABICHHUS O
MEXaHU3MAX XUMHUYECKUX pEakUuid, TEPMOJMHAMHUYECKUX M KHUHETHUYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3AMMHOM BJIMSIHUHM aTOMOB U TPy aTOMOB B
MOJIEKYJIaX (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTi, opueHTantsl 1 u Il pona);
(aKTOJIOTMYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0OE€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPAKTUUYECKON
NeATEIbHOCTH YeJIOBEKa, OOIMX HayYHBIX IPUHIUIIAX XUMUYECKOTO MPOU3BO/ICTBA
(Ha mpuMepe NPOU3BOACTBA METAHOJIA, TIEPEePaOOTKU HEPTH);

o C(OPMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTEpHbIE MPU3HAKH
NOHATUM, YCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOLIUE
MOHATHUS NIPYU ONMCAHNUN COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COECUHEHUI;

o c(OpMHPOBAHHOCTh YMEHHUIA:

o UCIIOJIB30BaTh ~ XUMHUYECKYKD  CHMBOJIMKY  JUII  COCTaBJIEHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX)
(bopMyJ1 OpraHMYECKUX BEIIECTB;

o COCTABJISITh YPAaBHEHMSI XMMHMYECKHMX PpEaKIUH W pPacKpblBaThb HX
CYILIHOCTb: OKHCJIUTEIIBHO-BOCCTAHOBUTEIBHBIX peakuui IIOCPEJICTBOM
COCTABJICHHSI 3JIEKTPOHHOIO OallaHCca 3THX pPEaKIUi, peaklnii MOHHOro oOMeHa
MyTEM COCTaBJIEHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHU;

o M3rOTABIMBaTh MOJEIU MOJIEKYJ OPraHWYECKHUX BEILIECTB A
WJUTIOCTPALAA X XUMHUYECKOT0 ¥ TPOCTPAHCTBEHHOTO CTPOECHUSI;
° chOpPMHPOBAHHOCTh YMEHHI: YCTAHABIWBATh IMPUHAIJICKHOCTh

M3YUYEHHBIX OPTraHMYECKUX BEILIECTB [0 UX COCTABY U CTPOEHUIO K OMPEICTEHHOMY
KJIAcCy/Tpynmne COeAMHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTUYECKOUN
HoMeHknatype (IUPAC) u npuBOIUTH TPUBHAIbHBIE HA3BAHUS JI OTACIBHBIX
MPEJACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, alleTUJICH, TOJIYOJ, TIIUIEPHH,



ATWICHTINKONb, (eHOoN, (OopMambIeTrul, aneTaabIeTu]l, aleTOH, MypaBbUHAS
KHUCJIOTA, YKCYCHAsl KUCIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWUI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHE);

o c(hOpPMHPOBAHHOCTh YMEHHUS ONPENCTATh BUJ XUMUYECKOW CBS3H B
OPTraHUYECKUX COCAUHEHUSIX (KOBAJICHTHAsI W HOHHAsi CBSI3b, G- M T-CBA3b,
BOJOPOJIHAS CBSI3b);

o c(hOpPMHPOBAHHOCTh YMEHUS TPUMEHSTD TTOJIOKCHUS TEOPUH CTPOCHHS
oprannueckux BemiectB A. M. BytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

o c(hOpPMHPOBAHHOCTh YMEHUM XapaKTepU30BaTh COCTaB, CTPOECHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPAa3IHMYHbIX
KJIACCOB OPraHWYECKHUX BEIIECTB: aJKAHOB, [IUKIJIOATKAHOB, AJIKEHOB, AJIKAJIUCHOB,
QJIKUHOB, AapPOMAaTHYECKUX YTJEBOJIOPOJIOB, CIUPTOB, AaJIbJECTU]IOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, IPOCTBIX U CIIOKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHCHUN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, U- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYIOD  CBSI3b  MEXKAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMl C UCIOJIB30BAHUEM CTPYKTYPHBIX
hopmyr;

o c(hOpMHUPOBAHHOCTh YMEHHUS MTOATBEPKIATh Ha KOHKPETHBIX MPUMEpPax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOM CTIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KpPaTHOCTH M THUIIA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIMSHUS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

o c(hOpMHUPOBAHHOCTD YMEHHUS XapaKkTepru30BaTh UCTOYHUKHU
YIIEBOAOPOAHOIO ChIpbsl (HE(Thb, NPUPOIHBIM Ta3, Yroijib), CIOCOOBI €ro
nepepaboTKU U MPAKTUYECKOE TPUMEHEHHUE MPOTYKTOB NEPepadbOTKH;

. c(hOpPMHUPOBAHHOCTh BJIAJICHUSI CHCTEMOM 3HAHUM O €CTECTBEHHO-
HAyYHBIX METOJAaX TO3HAHWUA — HAOJIOJEHUU, W3MEPEHUH, MOJCIUPOBAHUM,
AKCHEPUMEHTE (PEATTbHOM U MBICJIEHHOM) U YMEHUS IPUMEHSTh 3TU 3HAHUS;

o c(hOpMUPOBAHHOCTh YMEHHUSI TPUMEHSTh OCHOBHBIE OIEpaluu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATHU3alINIO, BBISIBICHUE MPUYMHHO-CJICJACTBEHHBIX CBA3EH — JJIS U3Yy4CHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

o c(hOPMHUPOBAHHOCTh YMEHUMN: BBISIBISATH B3aUMOCBS3h XUMHUYECKUX
3HAHUW C TOHATUSMH U TPEACTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX
MpeAMETOB Juisi 0oJieeé OCO3HAHHOTO TOHUMAaHUSl CYIHOCTH MAaTepUajbHOTO
€AUHCTBA MUpPA, UCMOJIb30BATh CUCTEMHbBIC 3HAHMS [0 OPTAaHUYECKOM XUMHM IS
OOBSCHEHHUSI W TIPOTHO3ZUPOBAHUS SIBICHUN, WMEIONIUX €CTECTBEHHO-HAYYHYIO
MPUPOLY;

o c(hOpMUPOBAHHOCTh YMEHHUH: MPOBOJAUTH PACUETHI MO XHUMHUYECKUM
dbopmyliaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMM C UCIOIb30BaHUEM (PUBHUECKUX
BEIMYMH (Macca, OOBbEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOLIUX
BELIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKICHUID XUMHYECKOU



(dbopMysIBI BEIIECTBA MO W3BECTHBIM MAaCCOBBIM JIOJSIM XHMHUYECKHX 3JIEMEHTOB,
MPOYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEIECTB;

o c(hOpMHPOBAHHOCTh YMEHHI: MNPOTHO3UPOBATH, AHAIU3UPOBATH M
OLICHMBATh C TMO3UIMI 3KOJIOTMYECKOW O€30MacHOCTH TMOCIEACTBUS OBITOBOM U
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKA, CBA3AHHOM ¢ repepaboTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJIs1 IPUHATUSI TPAMOTHBIX pPEelIeHUuN mpolaeM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEMH;

o cOPMHPOBAHHOCTh YMEHHI: CaMOCTOSTEIBHO IUIAHUPOBATh M
MPOBOAUTh XUMHUYECKUU SKCIEPUMEHT (TMOJIydeHHEe ¢ M3YyYEHUE CBOICTB
OpTraHWYECKUX BEIIECTB, KAYECTBEHHBIE PEAKLIHUH YTIEBOJOPOJOB PA3IUYHBIX
KJIACCOB M  KHUCJIOPOACOJAEPKAIUX  OPraHMYECKUX  BEIIECTB, PELICHUE
HKCIIEPUMEHTAJILHBIX 3a7a4 0 PAaClO3HABAHUIO OPraHUYECKUX BEHIECTB) C
COOJTI0/IEHUEM TpaBUiI 6e30macHOro oOpalieHus: ¢ BEeMECTBAMU U JTaOOPATOPHBIM
o0opyaoBaHueM, GOPMYIUPOBATH 1IEJIb UCCIEAOBAHUS, IPEACTABIATH B PA3IMYHOM
dbopme  pe3ynbTaThl  OKCIEPUMEHTa, AaHAJIM3UPOBaTh W  OLEHUBATh  UX
JIOCTOBEPHOCTH;

o c(OpMHPOBAHHOCTh YMEHHIA:

o COOJII0/IaTh TIpaBUJIa SKOJOTUYECKH LIETIeCO00pa3HOro MOBEACHUS B
ObITYy M TPYJIOBOM JESITEIILHOCTH B IEJISIX COXPAHEHUS CBOETO 3JI0POBbS,
OKpY’KaroUIEN MPUPOTHON CPEIbI U TIOCTUKEHHUS €€ YCTOMUUBOTO Pa3BUTHS;

o OCO3HAaBaTh OMACHOCTh TOKCHYECKOTO AEHCTBUA HA )KUBBIE OPTraHU3MbI
ONPEAECIEHHBIX OPTAaHUYECKUX BEMIECTB, MOHUMAs cMbIca noka3zaress [1/1K;

o aHaJTM3UPOBATh  II€JIECOOOPA3HOCTh TMPUMEHEHUSI OpPraHUYECKUX
BEILIECTB B IPOMBIILJIEHHOCTH U B OBITY C TOYKH 3pEHHS COOTHOIIICHUS PUCK-TI0JIh34;

o chOPMHUPOBAHHOCTh YMEHHI: OCYIICCTBIISITh II€JICHANPABICHHBIN
MOUCK XUMUYECKON MHGOPMAIIMN B Pa3IMYHBIX UCTOYHUKAX (Hay4dHas U y4yeOHO-
Hay4dHasl JIUuTepaTrypa, CpeicTBa MaccoBoil mHbopmanmu, VHTepHET U npyrue),
KPUTHUYECKA aHAIM3WPOBATh XMMUYECKYI0 WH(pOpMmaIuio, nepepadaTeiBaTh €€ U
HCIIOJIb30BaTh B COOTBETCTBUH C ITOCTABJICHHON y4eOHOM 3a1aucii.

11 KJIACC
[IpenMeTHble pe3ynbTaThl OCBOCHHMS Kypca «OOIass U HeopraHudeckas
XUMUS OTPaXKaroT:

o c(OPMHUPOBAHHOCTh TPEACTABICHUI: O MaTEepUAIbHOM €IUHCTBE
MHPA, 3aKOHOMEPHOCTAX U IT03HABAEMOCTH SBJIEHUN NPUPOJIBI, O MECTE U 3HAUEHUU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK M €€ PO B OOECIEYECHUU YCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM DKOJOTUYECKOW, DHEPreTHUYCCKOW W TMHINECBOU
0e30macHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEPHUAJIOB, HOBBIX
VMCTOYHUKOB JHEPTHH, B OOECIEYCHUH PAI[MOHAIBHOTO TPUPOJIOIOIH30BAHUS, B
GbOpMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTyphl YEJIIOBEKa, a TaKXKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 370POBbI0 M IPUPOIHOMN

cpene;



o BIIAJICHUE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas BKJIKOYAET:
OCHOBOIIOJIATAIOIINE ITOHATHS — XUMHUYECKUI DJIEMEHT, aTOM, AIpO aTOMa, U30TOIIBI,
AJIEKTPOHHAsE 000J04YKa aroMma, s-, p-, d-aToMHbIE OpOWTaNM, OCHOBHOE H
BO30YXKIEHHOE COCTOSIHMSI aToMa, TuOpuau3alus aTOMHBIX OpOuTasel, HOH,
MOJIEKYJ1a, BAJIEHTHOCTb, JJEKTPOOTPULIATEIIBHOCTb, CTENEHb  OKUCIICHUS,
XUMUYECKasd CBA3b (KOBAJIECHTHAs, HOHHAs, MeETaJuIM4ecKas, BOJOPOIHA),
KpUCTaJUIMYECKass peLIETKAa, XUMHUYECKas peakuus, pacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, JJICKTPOJUTUYECKAsA JUCCOLMALUA, CTEIEHb JUCCOLIMALINM,
BOJIOPOAHBIA TOKa3aTellb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBOH 3(PdeKT
XUMHYECKON pEaKUUU, CKOPOCTh XUMUYECKON PEAKLINH, XUMUYECKOE PABHOBECHE;
TEOPUH WU 3aKOHBI (TE€OPHS SJIEKTPOIUTHYECKOW IHUCCOLMALUHU, NEPHOIUYECKUN
3akoH JI.1. MeHeneeBa, 3aKOH COXpaHEHHs MACChl BEILIECTB, 3aKOH COXPAaHEHUS U
IIPEBPALLEHUs] DHEPIUU IPU XUMHUUYECKUX PEaKLUAX, 3aKOH IOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHMBOJWYECKAN SA3BIK
XUMUH, MUPOBO33PEHUYECKHUE 3HAHUS, JIEKALLIKUE B OCHOBE IOHUMAHMUs IPUYUHHOCTH
U CUCTEMHOCTH XMMMUYECKUX SIBJICHUM; COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU
BEILIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSPHOM M HAJMOJIEKYJIIPHOM YpPOBHSX;
IIPEACTABICHAS] O MEXaHM3MaX XUMHYECKUX PEAKUHM, TEPMOJWHAMUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MX MPOTEKAaHUs, O XUMHUYECKOM PABHOBECHUH,
pacTBOpax M JUCIEPCHBIX CHUCTEMAX; (PAKTOJIOIMYECKHE CBEIEHHUS O CBOMCTBAX,
COCTaBE, MOJIYYEHUH U 0€30M1aCHOM HCIOJIb30BAHUH BAXKHEHIINX HEOPTraHUYECKUX
BEILIECTB B OBITY M MPAaKTHUYECKOW AESATENIBHOCTH YEJIOBEKAa, OOIIMX HAayYHBIX
MPUHLANIAX XUMAYECKOTO ITPOU3BOJICTBA;

o C()OPMUPOBAHHOCTh YMEHHI: BBIABIATh XapaKTEpHbIE MPU3HAKH
IIOHATHUM, YCTaHABJIMBaTh HX B3aMMOCBA3b, MWCIOJIB30BATh COOTBETCTBYIOLIUE
IIOHATHS IIPU ONTMCAHUU HEOPTaHMYECKUX BEILECTB U UX NPEBPALCHUN;

o c(OpPMHPOBAHHOCTh YMEHHUS MCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY
JUIsL  cocTaBiieHHus (opMysl BEIIECTB W YpPaBHEHUH XUMHMUYECKHX PEaKLHi,
cuctematuieckyto HoMmeHknatypy (IUPAC) u TpuBuanabHble Ha3BaHUSI OTAECIbHBIX
BEILIECTB;

o C()OPMUPOBAHHOCTh YMEHHUS OIPEAENATh BAJIEHTHOCTh U CTENEHb
OKHCIICHHSI XUMHYECKUX DJJIEMEHTOB B COCIMHEHUAX, BHUJ XUMHUYECKOU CBS3HU
(KoBaJIeHTHasi, MOHHAs, MeTa/NIM4YecKasi, BOJOPOJIHAs), TUI KPHUCTAJUIMYECKOM
PELIETKA KOHKPETHOI'O BELIECTBA;

o c()OPMHPOBAHHOCTh YMEHHUS OOBACHITH 3aBHCHUMOCTb CBOWCTB
BEILIECTB OT BHJA XUMHUYECKOW CBSI3M W THUINA KPUCTAIUIMYECKOW PEIIETKH,
OOMEHHBIH W JOHOPHO-AaKIENTOPHBIM MeXaHM3Mbl O0pa30BaHUs KOBAJIEHTHOMN
CBSI3U;

o c(OPMUPOBAHHOCTh YMEHHI: KiIacCHU(PHUIMPOBATh: HEOPraHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIMU 110 PA3INYHBIM MPU3HAKAM (YUCITY
U COCTaBy pEarupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTETEeHEN OKHUCIIEHUS 3JIEMEHTOB, 00pPaTUMOCTH, YUaCTHUIO KaTajau3aTopa U Apyrue);



CaMOCTOSITENIFHO BbIOMpaTh OCHOBAHHUSA M KpUTEPUM s KiIaccU(PUKAIIH
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIU;

o c(hOpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICH TEPUOANYECKOTO
3akoHa J[. M. MeHneneeBa W JEMOHCTPUPOBATH €ro CUCTEMATH3UPYIOLIYIO,
OOBSCHUTENHLHYIO U IPOTHOCTHYECKYIO (PYHKIINU;

o cOPMUPOBAHHOCTh ~ YMEHHM:  XapaKTepu30BaTh  JJIEKTPOHHOE
CTPOEHHE aTOMOB U MIOHOB XUMUYECKHUX 3JIEMEHTOB IIEPBOr0—YETBEPTOrO NEPHUOIOB
[lepunommueckorn  cucrembl  J[.MI.  MenneneeBa,  HCHOJNB3ys  IOHITHUSA
«OHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKUE MOAYPOBHH», «S-, p-, d-aTOMHbIE
opOUTaNN», «OCHOBHOE U BO30YKIEHHOE JHEPreTUYECKHUE COCTOSHUSA aToMay;
OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHYECKUX HJIEMEHTOB U HX
COCIMHEHUM 10 mnepuojgam u rpynmnam llepuwoamueckou cucremsl [, .
MeHieneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI UX
AJIEKTPOHHBIX 000JI0YEK;

o c(OPMHPOBAHHOCTh YMEHUM: XapaKTepU30BaTh (OMHCHIBATH) OOIIME
XUMUYECKHE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMHU BEIIECTBAMH C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

o C(OPMUPOBAHHOCTh YMEHHS PACKPBIBaTh CYIIIHOCTh: OKHCIUTEIIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUN IMOCPEICTBOM COCTaBJIECHUS AJIEKTPOHHOIO OanaHca
TUX peakUui; peakuuid HOHHOrO OOMeHa MyTEM COCTaBJICHMSI MX MOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YPaBHEHUW;  peakUMii  TUAPOJU3a;  PEaKIUi
KOMILIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIIFOMUHUS);

o c(OPMHPOBAHHOCTh YMEHUS OOBSICHATh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIHUN € y4ETOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep
WU3MEHEHUS! CKOPOCTH XHMMHMUYECKOW pEeaKIUu B 3aBUCHUMOCTH OT Pa3IUYHBIX
(bakToOpoB, a TakKe XapakTep CMEUIEHUS] XUMUYECKOTO PAaBHOBECHUS MO/l BIUSIHUEM
BHEIIHUX Bo3aeicTBull (mpuHuuin Jle [larense);

o C(OPMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh XUMHUECKUE PEAKIIH,
JeXallue B OCHOBE NPOMBIIUIEHHOTO IOJYYEHHs CEPHOW KHCIOTHI, aMMHAaKa,
oOmMe HayyHble MPUHLMIBI XUMUYECKMX MPOU3BOJACTB; LIE€JIECO00Pa3HOCTD
NPUMEHEHUSI HEOPTraHUYECKUX BELIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUSI PUCK-T0JIb3a;

o c(OpMHPOBAHHOCTH BIAJACHUS CUCTEMOU 3HAHUI O METOJIaX HAYYHOT'O
MO3HAHUA SIBJICHUN NOpUpOAbl — HAOIIOJCHHE, W3MEPEHHE, MOJEIUPOBAHUE,
HKCIEPUMEHT (pEaJibHbI U MBICIICHHBIH ), HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS NPUMEHSTh 3TH 3HAHUS MTPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILECTB
U Uil OOBSICHEHUS XHUMHUYECKHUX SBIICHUH, HMEIOIIUX MECTO B IIPUPOJIE,
PaKTUYECKOM AESTEIIbHOCTH YEJIOBEKA U B IOBCETHEBHOM KU3HH;

o c(OpPMHPOBAHHOCTh YMEHUS BBISIBISTH B3aUMOCBS3b XHUMHYECKUX
3HAHUM C TOHATUSIMH M TPEICTABICHUSMU JPYTrUX €CTECTBEHHO-HAYUYHBIX
MPEeAMETOB ISl 60J1€e 0CO3HAHHOTO MOHUMAHUS MaTepUaIbHOTO €IMHCTBA MUPA;



o c(hOpMHPOBAHHOCTh YMEHHUSI MPOBOJIUTH PACUETHI: C UCIOIb30BAHUEM
MOHATUN «MaccoBas J0Js BEIIECTBA B PACTBOPE» U «MOJISIPHAS] KOHILIEHTPALIKS;
MaccChl BEUIECTBA WM 00BbEMA ra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIIOBoro s¢dexra
peakiyy; 3HA4€HHs] BOJOPOJHOrO TOKa3aTelsiss pacTBOPOB KHUCIOT M HIEJNOYEH ¢
M3BECTHON CTEMEHBIO JUCCOIMAIMH;, Macchl (00bEMA, KOJMYECTBA BEIIECTBA)
MPOAYKTa PEAKIUH, €CIM OJAHO U3 MCXOJIHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
ompeeIEHHON MacCOBOM JTOJIEH PacTBOPEHHOTO BEIIECTBA WJIM JTAHO B M30BITKE
(MMeeT MpUMecH ); JOTU BBIXO/A MPOAYKTA PEAKINK;, 00hEMHBIX OTHOIIICHHUH Tra30B;

o chOpPMHPOBAHHOCTh, YMEHHI: CaMOCTOSTEIbHO IUIAHUPOBATh M
MPOBOJIUTh XUMHUYECKHM HKCIIEPUMEHT (IIPOBEACHUE pEeaKkluié MOHHOIO OOMEHa,
MOATBEPKICHUE KAUYECTBEHHOTO COCTaBa HEOPTaHUYECKUX BEIIECTB, ONpPEIeICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOINBIO HMHAMKATOPOB, H3YyUYECHHE BIIHASHHUS
pa3nuyHBIX  (PAKTOpOB HA CKOPOCTb XHMHUYECKOW pEaKIMu, pEeIICHUe
OKCIIEPUMEHTAJIbHBIX 3adad 1o Temam «Metammey u  «Hemeramnsy) ¢
coOJII0/IeHuEM TpaBUjl 0€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a00paTOpPHBIM
o0opynoBanueM, OpMyJIUPOBATH 11€JIb UCCIICIOBAHUS, IPEICTABIATH B Pa3IMUHON
dbopme pe3ynbTaThl  AKCIEPUMEHTA, aAHAJIMU3UPOBAaTh U  OIEHUBATh  HUX
JIOCTOBEPHOCTH;

o chOpMHUPOBAHHOCTh YMEHHI: COOJIOJaTh TpaBWiIa IOJIb30BAHUS
XUMUYECKON TMOCy/ol u J1abopaTopHbIM O0OpYJOBaHUEM, OOpaIllEHUsS C
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIIMSMH IO BBITIOJHEHUIO JIA0OpaTOPHBIX
XUMHUYECKUX OIBITOB, IKOJOTHYECKH I1€JI€CO00Pa3HOTr0 MOBEACHUS B OBITY H
TPYIOBOU JEATEIBHOCTH B IEJNSX COXPAHEHHUS CBOETO 3[I0POBbS, OKPYKAKOLIEH
NPUPOJHOW Cpelbl M JOCTHXKEHUST €€ YCTOMYMBOIO pAa3BUTHUS, OCO3HABATH
OMacCHOCTh TOKCHUYECKOTO JICMCTBUSI Ha IKUBBIC OPTraHU3Mbl OMPEACIEHHBIX
HEOPTaHUYECKUX BEIECTB, MOHMUMAas cMbich noka3arens [1J1K;

e c(hOpMUPOBAHHOCTh YMEHMI: OCYIIECTBIATh IlI€JICHANPABICHHBIN
MOUCK XUMHUYECKOW MH(POPMAIIMK B pa3IUYHBIX UCTOYHUKAX (HaydHas U y4eOHO-
Hay4dHasl JMTepaTypa, CpelacTBa MaccoBoil uHpopmanuu, VHTepHET U apyrue),
KPUTHUYECKA aHAIM3WPOBATh XMMUYECKYI0 WH(OpMaIuio, nepepadaTeiBaTh €€ U
HCIIOJIb30BaTh B COOTBETCTBUH C ITOCTABJICHHON y4eOHOM 3a1aucii.
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Uroro no pazaeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HaumMenoBanue pa3aejioB H TeM nudpoBbIe
Ne i/m P Konrpoabnbsie IIpakruyeckue (upp )
NpOrpamMmbl Bceero o0pa3zoBaTte/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Teopernueckue 0CHOBBI XUMHU
Crtpoenue atoma. [lepnoandeckuii 3aKoH
bubnuoreka [IOK
1.1 u [lepronnyeckast cuicteMa XUMHUYECKHX 9
https://m.edsoo.ru/2dd5724
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 1 | bubmmoreka [JOK
’ BEILIECTB https://m.edsoo.ru/2dd5724
bubnunoreka LIOK
1.3 X 19 1 3
HMHICCIHE peariini https://m.edsoo.ru/2dd57124
Uroro no pazaeny 39
Pa3nea 2. Heopranun4yeckasi Xumust
bubmmoreka IIOK
2.1 H 1 1
eMETAIRT 3 3 https://m.edsoo.ru/2dd57124
2.2 Mertanibl 23 1 2 bubnuorexa [IOK
https://m.edsoo.ru/2dd57f24
Uroro no pazaeny 54
Pasznea 3. Xumus u :Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 9 but6mmorexa [IOK
’ JKU3Hb https://m.edsoo.ru/2dd57f24
Wroro no pazneny 9




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuecTBo yacos
Ne HMara DJIeKTpOHHbIe HH(ppoBbIE
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero H3yuyeHusi  oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
[Ipenmer u 3HaueHHe
OpraHUYE€CKON XUMHUH,
bubnuorexa [JOK
1 MpeJICTaBICHUE O 1
https://m.edso00.ru/3686e6f5
MHOT000pa3uH OpPraHuIeCKUX
COEAMHEHHI
DJIEKTPOHHOE CTPOCHUE aToMa
nepoaa (OCHOBHOE U
2 1}3,(r)36p>1<z[é1({Hoe COCTOSTHHS ) 1 bubnnorexa LIOK
y ' https://m.edsoo.ru/Oce6fd4c
BanenTHbIE BO3MOKXHOCTH
aToMma yriiepoja
XuMHUY€ecKas CBA3b B
OpPraHUYECKUX COCTMHEHHUSIX.
3 MexaHu3Mbl 00pa3oBaHUS 1 bubmorexa HOK
. p https://m.edsoo.ru/8d39f5c8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBA3EH
Teopus crpoeHus
. bubmuorexa [JOK
4 OpraHUYEeCKUX COCIMHEHUN A. 1
https://m.edso0o.ru/9e595cb8
M. bytieposa
Buael nzomepun:
5 CTPYKTYpHas, | bu6muoreka [JOK
MIPOCTPAHCTBEHHASL. https://m.edsoo.ru/b0e61661

OneKkTpoHHBIE AP PEKTH B




MOJIEKYJIaX OpPraHUYEeCKUX
COE€IUHEHUN

[IpencraBnenue o
KJIaCCU(PUKALINH U

bu6nmoreka [IOK

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

7 Knaccudukanus peaxiuii B bubnuorexa [HOK
OpraHU4YeCKOM XUMHUH https://m.edsoo.ru/ba5706aa

g Cucremaru3anus u bubmuorexa [JOK
000011IeHIE 3HAHUM 10 TEME https://m.edsoo.ru/87a37cab
ANKaHbI: TOMOJIOTHYCCKUN
psia, obmas popmyia,

9 HOMEHKJIaTypa U U30Mepus, bubmuoreka [JOK
JJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJT

10 dusnueckne U XUMUYECCKHE bu6nuoreka [IOK
CBOICTBA aJIKaHOB https://m.edsoo.ru/3137711c¢
Haxosk/ieHrne aakaHoB B

1 npupoje. CriocoObl bubmmoreka [JOK
MOJIy4YEHHS U IPUMEHEHHE https://m.edsoo.ru/259b0asSb
aJIKaHOB
[uknoankaHbl: o0mast
(dbopMyIa, HOMEHKIIaTypa U

12 HU30MepHsi, 0COOEHHOCTH bu6nuoreka [IOK

CTPOEHHUS U XUMUYECKHUX
CBOMCTB, CIIOCOOBI OTYyYEHUS
U IpPUMEHEHUEe

https://m.edsoo.ru/156730d2




Pemienue pacuérHpIX 3a1a4 Ha
OIPEIEIICHUE MOJIEKYIIIPHOU
(hOpMyIIbI OPraHUIECKOTO
BEIIECTBA 110 MACCOBBIM

bu6nuoreka [JOK

13 JIOJISIM aTOMOB DJIECMCHTOB, https://m.edsoo.ru/bf84d8eb
BXOJSAIINX B €T0 COCTaB.
Cucrematuzauus u
000011IeHNE 3HAHUA I10 TEME
AJIKEHBI: TOMOJIOTUYECKU I
psin, obmas popmyia,
HOMEHKJIaTypa, FJIEKTPOHHOE
14 Y MIPOCTPAHCTBEHHOE bubmorexa LHOK
https://m.edsoo.ru/273b0ale
CTPOEHHUE MOJIEKYIL.
CtpykTypHas ¥ LIUC-TPaHC-
M30MepUs aJIKEHOB
duznyuecKnue 1 XUMHUECKHE
15 CBOMCTBA anKeHOoB. [IpaBuio bubamorera LOK
https://m.edsoo.ru/21069ccd
MapkoBHHKOBa
16 CriocoObl TTOTy4eHHs U bubnuotexa [JOK
IIPUMEHEHNE AIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas paborta Ne 1 mo
17 teme "lloydyenue >THiIeHa 1 bubmmorexa LOK
. " https://m.edsoo.ru/0941eed8
M3y4EeHHUE €r0 CBONCTB
Pemrenue pacu€THbIX 3aa4 HA
13 onpeereHNue MOJIEKYIISIPHOU bubnmoreka [JOK
(hOopMyIIbI OPraHuYEeCcKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
19 AnKaaleHbl: CONPsKEHHBIE, bu6muoreka [IOK

HU30JIMPOBAHHBIC,

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




KyMYJIHPOBaHHbIE.
OcoOeHHOCTH HIIEKTPOHHOTO

CTpOEHUS
20 XUMHYECKHE CBOMCTBA bu6nuoreka [JOK
CONPSHKEHHBIX INEHOB https://m.edsoo.ru/e561253d
)1 CriocoOsI MoTydeHus: U bubnmoreka [JOK
IIPUMEHEHHE aJIKaJIUCHOB https://m.edsoo.ru/1aa81660
AJIKVUHBI: TOMOJIOTUYECKHUI
psia, obmas popmyia,
” HOMEHKJIaTypa, JIEKTPOHHOE bubnnoreka HOK
U IIPOCTPAHCTBEHHOE https://m.edsoo.ru/68bbcc4c
CTPOEHUE MOJIEKYJI,
¢busnueckue cBoicTBa
3 XuMHYECKUE CBOMCTBA bu6nuoreka [IOK
aJIKUHOB https://m.edso0.ru/23493a93
24 KauecTBeHHBIE peaky Ha bubmuoreka [JOK
TPOMHYIO CBA3b https://m.edsoo.ru/7b1c48da
)5 CriocoObl TTOTy4eHHS U bubmuotexa [JOK
NIPUMEHEHHE AJIKMHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agayd: pacu€rsl o
26 YPAaBHEHUIO XUMHYECKOU bubmmorexa LHOK
https://m.edsoo.ru/5db8e526
peakuuu
7 CucremaTtuzanuus u
000011eHIe 3HaHU 110 TeMe
ApEeHbI: TOMOJIOTUYECKUN PSI,
73 obmas popmyna, bu6muoreka [JOK

HOMEHKJIATypa. DJIEKTPOHHOE
U IPOCTPAaHCTBEHHOE

https://m.edsoo.ru/a92a7094




29

CTPOCHHE MOJICKYJI OeH30J1a 1
TOJTyo0JIa, UX (PU3UUECKUE
CBOICTBa

XUMU4YeCKHe CBOMCTBA
apEHOB: PEAKIIUU 3aMEIICHUS

bu6nuoreka [JOK
https://m.edsoo.ru/ad4alae4

30

XHUMHYECKHE CBOMCTBA
apeHOB: PeaKIuU
MIPUCOCTUHECHMS, OKHCIICHHE
rOMOJIOI'0OB O€H30J1a

bubnnoreka IIOK
https://m.edsoo.ru/ad4alae4

31

32

33

34

Oco0eHHOCTH XUMHYECKUX
CBOMCTB CTUPOJIA

Pemenue pacu€tHbix 3a/1a4 Ha
OIPEJIEIICHUE MOJIEKYIIIPHOU
(hopMyITBI OPTaHHUYECKOTO
BEIIECTBA

CriocoOblI nostyueHust u
MIPUMEHEHUE apeHOB
I'eneTndeckast CBSI3b MEXKIY
pa3IMYHBIMU KJlaccaMu
yII€BOJ0PO/IOB

bubmuorexa [JOK
https://m.edsoo.ru/d5018a54

bubmuorexa [JOK
https://m.edsoo.ru/53461a2c

bu6nuoreka [IOK
https://m.edsoo.ru/6f717d09

35

Pacuétel no ypaBHEHUAM
XUMHYECKUX PEAKIIUH.
CucreMaTH3amnys u
000011IeHEe 3HAHU 110 TEME

36

37

[Ipuponnsiii ra3. [lomyTHeie
He(TsAHbIE ra3bl

KameHHbI# yronb U MpoayKThl
ero nepepaboTKu

Bbubnuoreka LIOK
https://m.edso00.ru/69b3398b




38

39

40

41

42

Hedtp 1 ciocoOwr eé
nepepabotku. [Ipumenenue
MPOAYKTOB MepepabOTKH
HepTH

['eHeTHuecKas CBSI3b MEKIY
Pa3IMYHBIMH KJIACCAMU
YII€BOJOPOIOB
["anoreHonpou3BoOIHBIC
YIJIEBOIOPOJIOB: 3JICKTPOHHOE
CTPOCHUE; PEaKIUH
3aMEIIeHUs rajoreHa

JeiicTBue 1ienouei Ha
raJIOTCHIIPOU3BOIHBIC.
BzaumopeiictBue
JITAJI0T€HAIKAHOB C MarHUEM
U LIMHKOM

Cucremaruzanus u
00001IeHHE 3HAHUH 110
pazneny "YrieBoaopoasl"

bu6nmoreka [IOK
https://m.edsoo.ru/21f9de78

bubnnoreka IIOK
https://m.edsoo.ru/82b4d759

bubmmoreka IIOK
https://m.edsoo.ru/20e89f22

43

KonTponbhas pabota no teme
"Yraesogopobr"

bubmmoreka [IOK
https://m.edsoo0.ru/95¢9e298

44

[IpenensHbIe OJTHOATOMHBIE
CIIHPTHI: TOMOJIOTHYECKHUH
psn, obmmas hopmya,
CTPOCHHUE MOJICKYIL,
M30MepHsi, HOMEHKJIATypa,
knaccupukanus, pusnyeckue
CBOMCTBA

bu6nuoreka [IOK
https://m.edsoo.ru/df04c5cd




XUMHYECKHAE CBOMCTBA

45 MpeACIIbHBIX OJTHOATOMHBIX bubmmorexa [JOK
pea A https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoOsl motyueHus u
46 MIPUMEHEHHUE OJTHOATOMHBIX bubmmorexa [TOK
P A https://m.eds00.ru/484100000000000
CIUPTOB
[Tpocteie 3¢upsr:

47 HOMEHKJIaTypa U U30MEpPUs, bubnnoreka IIOK
0COOEHHOCTH (PU3UYECKUX H https://m.edsoo.ru/c2c788b2
XUMHYECKHUX CBOMCTB
MHOroaroMHsbl€ CIIMPTHI:

43 STUJICHIJIMKOJIb U TJIULEPHUH, bubnuorexa [HOK
X QU3MYECKUE U XUMHUCCKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoOsl mostyueHus u

49 MPUMEHEHNE MHOTOATOMHBIX bubmorexa HOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DEeHOJI: CTPOCHUE MOJIEKYIIBL,
50 (bu3uvecKue CBONCTBA bubmmorexa [TOK
) https://m.edsoo.ru/2ce726f8
ToxcuyHOCTH PeHoIIa

51 XuMHuYecKre CBOMCTBA bu6nuoreka [IOK
¢denona https://m.edsoo.ru/037ca5{9

5) Crioco0bl TTOTy4eHHS U bubnuotexa [JOK
npuMeHeHne (heHona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padora Ne 2.

53 Pemenne bu6nuoreka [IOK

SKCIIEPUMEHTAJILHBIX 3a7a4
o Teme "CrupTsl U HeHOTBI"

https://m.edsoo.ru/fd0ced09




Cucrematuzanus 1

bu6nmoreka [IOK

54
000011IeHNEe 3HAHN 110 TEME https://m.edsoo.ru/1810cb9b
AJbpaerunapl 1 KETOHBI:
3JIEKTPOHHOE CTPOCHHUE
55 KapOOHWJIBHOU TPYIITIHI; bubnnoreka HOK
TOMOJIOTHYECKUE PSIBI, https://m.edsoo.ru/b139beaa
obmiast popmya, U30MEpHs U
HOMEHKJIaTypa
Anpaeruapl 1 KETOHBI:
. bubmuorexa [JOK
56 (hU3UYECKre CBONCTBA;
https://m.edsoo.ru/c887425¢
peaKkuu MPUCOCTUHEHUS
Peaknmn oxucieHus n
57 Ka4YeCTBEHHBIE PEAKIINU bubnmorexa OK
P https://m.edsoo.ru/a393baa9
aJIbACTHIOB M KETOHOB
58 Crioco6bl oTy4eHust bubmuotexa [JOK
aIbJCTUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPE/IETbHbIE
59 KapOOHOBBIE KUCJIOTHI, bu6nuoreka [IOK
0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
N3omepust 1 HOMEHKIaTypa
bu6nuoreka [IOK
60 KapOOHOBBIX KUCIIOT, UX
. https://m.edsoo.ru/700cc87b
¢u3nueckue cBoiicTBa
XUMHUYECKHE CBOMCTBA
61 apeaeabHBIX OJHOOCHOBHBIX bubmmorexa TIOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIOT
2 OcoOeHHOCTH CBOICTB bubnuoteka [JOK

MYpPaBbUHON KUCIIOTBHI.

https://m.edsoo.ru/bb31be71




MHoroo6pa3ue KapOOHOBBIX
KHCIIOT

Oco0EHHOCTH CBOWCTB:

HCIIPCACIIBHBIX U
ApOMaTHYCCKUX Kap6OHOBI)IX,

63 UKapOOHOBEIX bubnmorexa OK
Avap ’ https://m.edsoo.ru/83a08773
THJIPOKCUKAPOOHOBBIX
kuciot. IIpencraBurenn
BBICIINX KapOOHOBBIX KHCIIOT

64 ITonsiTE O TPOU3BOIHBIX bubnmnoreka [HOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/0d162d9d
CriocoOpl mostyueHus u

65 MIPUMEHEHNE KapOOHOBBIX bubmmorera OK

P P https://m.edsoo.ru/7¢065¢9d
KHCJIOT
CrnoxHble 3¢upsbL:

66 TOMOJIOTUYECKHH psiJl, oO1as bubmmoreka [IOK
dhopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 dusnueckne U XUMUYECCKHE bu6nuoreka [IOK
cBOICTBa A(hUPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHpix 3a1ay:

110 YPaBHEHHUIO XUMHUYECKOMI

68 peakIum, Ha OnpeIesieHre
MOJIEKYJISIPHOHN (pOpMYJIBI
OpPTraHUYECKOTO BEIIECTBA
[TpakTuueckas padborta Ne 3.

bu6nuoreka [IOK
69 Pemenne

OKCIICPUMCHTAJIbHBIX 3aja4

https://m.edsoo0.ru/486671{b




o Teme "KapOoHoBbIe
KucA0Thl. CiioxxkHbIe 3GUpHI"

Kupsl: ctpoenue,

70 (bU3UYECKHEe U XUMHUYECKUE bubmorexa [IOK
. https://m.edsoo.ru/al9¢5b98
CBOMCTBA (THIPOJIN3)
Oco0eHHOCTH CBOWCTB
71 KUPOB, COAEPKAIUX OCTATKU bubnmnorexka HOK
HEMNPEAETIbHBIX )KUPHBIX https://m.edsoo.ru/b0331922
kucnot. JKupsl B mpupoje
Mpbuta Kak COJIM BBICIITUX
KapOOHOBBIX KHCIIOT, UX
72 Moroiee aeiicteue. [lonsitue bubmorexa LHOK
https://m.edsoo0.ru/3c566565
O CHHTETHYECKHX MOIOIIUX
cpenctax (CMC)
I'enernueckas cBs3b
73 YTJIEBOJIOPOJIOB U bubmmoreka [IOK
KHACIOPOACOIepKALIUX https://m.eds00.ru/56790c96
OpraHUYECKUX BELIECTB
74 Pacuétel o ypaBHEeHUAM
XUMHUYECKUX PEaKIUi
75 Cucremaruzamus u bubmuorexa [JOK
0000111eHHE 3HAHUN T10 TEME https://m.edsoo.ru/f8eaf2eb
OO6mrast XxapakTeprucTrKa
76 YTJIEBO/IOB U KJlaccu(uKanus bu6mmoreka [IOK

yIIA€BOJIOB (MOHO-, TU- U
MOJIMCAXapHUIbI)

https://m.edsoo.ru/7a9693al




Mounocaxapubl: puznueckue

77 CBOICTBA U HaXOXJICHUE B bubmorexa HOK
8 https://m.edsoo.ru/b4bdda2d
pupoJie
[IpumeneHue riaoKo3bl, €€

73 3HAYCHHUE B bubmmorexa [JOK
JKU3HECATECIbHOCTH https://m.edsoo.ru/5e61122d
opraHusma
Jucaxapuipl: caxaposa,

79 MaJjbTO3a U JIAaKTO034. bubnnoreka IIOK
Haxoxaenne B nmpupoje u https://m.edsoo.ru/eb0384e7
MPUMEHEHUE TUCaXapUIOB
[Tonucaxapuael: ctpoeHue

20 MaKpOMOJIEKYJ, PU3NYECKUE bubnuorexa [HOK
U XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMEHEHHE

21 [TonsiTHe 06 UCKYCCTBEHHBIX bubnmnorexka HOK
BOJIOKHAX https://m.eds00.1ru/6216e766
Pemenue pacueTHbIxX 3a1a4 Ha

2 ompe/ielIeHUE 10U BbIXOAa bubnmnoreka [JOK
MPOAYKTA PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKU BO3ZMOXKHOTO
Cucremaruzanus u

83 00001IeHne 3HaHUH 110 bubmorexa HOK

m https://m.edsoo.ru/08d4364c
pazaeny
KonTponbHas pabota mo Teme
" bubmmoreka [JOK
84 Kucnoponcoaepxkaniue

OpraHu4ecKue coeuHeHus"

https://m.edsoo.ru/42c6678¢




AMuHBIL: K1accu(UKaIs,
CTPOCHHE MOJIEKYJI, 001Iast

85 dbopMyna, nzomepus bubmorexa HOK
pMY-Ia, PHA, https://m.edsoo.ru/efa7e6bca
HOMEHKJIaTypa 1 (pusnueckue
CBOICTBa
26 XUMHYECKHE CBOMCTBA bubmmorexa [JOK
anmn(aTHIecKuX aMHHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTPOCHHE aHWIIMHA,
bubnnoreka IIOK
87 0COOEHHOCTU XUMUYECKUX
. https://m.edsoo.ru/39cd21f1
CBOWCTB aHWUINHA
CriocoOpl mostyueHus u
88 pUMEHEHHE AT (aTHIECKIX brbmmorexa LTOK
p https://m.edsoo.ru/eal 38763
aMUHOB
AMHUHOKHCIIOTHI:
HOMEHKJIaTypa U U30Mepus,
89 (bu3uvecKue CBONCTBA bubmorexa HOK
’ https://m.edsoo.ru/d1773e80
OTtnenbHBIC IPEACTABUTENH Ol
AMHUHOKHCIIOT
XUMHYECKHE CBOMCTBA
AMHUHOKHCIIOT, UX
90 OMOJIOrNYeCcKOe 3HAUYECHNE bubmorexa LOK
https://m.edsoo.ru/77df705a
aMuHOKHUCIOT. CHHTE3 U
TUAPOIIN3 TENTUIOB
Bbenkxu xak ripupogHbIie
91 HOJIUMEDHI, (I:T ; TYPBEI Bubmorexa ITOK
Pbl; CTPYKLYD hitps://m.eds00.ru/429¢9899
0€eJIKOB
0 XuMuYecKre CBOMCTBA Bbu6nuoteka LIOK

0€eJIKOB

https://m.edsoo.ru/6237306d




A3zoTcoaepkaline

TeTePOLUKINYECKIE

93 coenunenus. HykienHobie bubnmorexa LIOK
KHCTIOTEL: COCTAB, CTPOCHHE I https://m.edsoo.ru/521d1431
Omosorudeckas poib
[TpakTrueckas padota Ne 4.
Pemienue

94 AKCIEPUMEHTAIBHBIX 3a]1a4 bubnnorexa LIOK
10 Teme "AsoTcoepIKaIIE https://m.edsoo.ru/8e3c02d1
OpraHu4ecKue coeanHeHus"
[IpakTuueckas padora Ne 5.
Pemienue

95 AKCIIEPUMEHTAIIbHBIX 33724 bubnnorexa LIOK
o Tente "PacIosHABAMIE https://m.edsoo.ru/bde3fdf6
OpraHUYECKUX COCTUHEHUI"
KonTponbHas pabota mo teme

96 "A3oTcoaepKaiine bubmmorexa [TOK
N y— https://m.edsoo.ru/ce561bc7
OCHOBHBIE TOHSATUSI XUMUHU
BBICOKOMOJIEKYJISIPHBIX

97 COCIMHEHHI U METObI UX bubmorexa HOK
CHHTe3a —ToMMepH3AIIs 1 https://m.edsoo.ru/7aa63ebd
TTOJTUKOHICHCAITHS

03 [Inactmaccel. YTunuzanus u bubmuorexa [JOK
nepepaboTka MIacTuka https://m.edso00.ru/82242e0f
DacToMepbl: HaTypAJIbHBIN

99 CUHTETHUYECKNE KaydyKHU. bubnrorexa LOK

Pesnna

https://m.edsoo.ru/246103ec




100

101

102

Bonokna: HaTypanbHble,
HCKYCCTBECHHBIE,
cuHTerTnyeckue. [lonumepsr
CIELMAJIbHOTO HA3HAYEHUS

[TpakTrueckas padota Ne 6.
Pemenne
AKCIEPUMEHTAIIbHBIX 337124
o teme "Pacro3naBanue
IUIACTMACC U BOJIOKOH"

O06006111eHE U
CUCTEeMAaTH3alHsI U3YYECHHOTO
Marepuaa 1o Teme
"BricokoMoOneKysipHbIE
coeTMHEeHUS "

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102

bu6nmoreka [IOK
https://m.edsoo.ru/5963a601

bu6nmoreka [IOK
https://m.edsoo.ru/3aecbd77a

bubnuorexa [JOK
https://m.edsoo.ru/6a22ble8




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nugpoBbie
Tema ypoka KonrTpoabsubie IIpakTuueckue op
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcbl
| Atom. CocTaB aTOMHBIX SIJIED. | bubnuorexa [JOK
XuMHUYECKU 3JIeMeHT. M30TOmbI https://m.edsoo.ru/59c112ee
) CtpoeHue 31eKTPOHHBIX 000JI04eK | bubnnoreka [JOK
aTOMOB, KBAHTOBBIE YHCJIA https://m.edsoo.ru/b4d9fffa
3 Kiaccudukanms XuMuaeckux | bu6mmoreka [IOK
AJIEMEHTOB (S-, p-, d-, f-3IeMeHThI) https://m.edso0o.ru/61294af9
4 Pacnipenenenue 31€KTpoOHOB 110 | bubnnorexa [JOK
aATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5{750fe
DNEeKTpOHHbIE KOH(PUTYpalun
P $uryp bubmuorexa [JOK
5 aTOMOB 2JIEMEHTOB B OCHOBHOM M 1
. https://m.edsoo.ru/8149e846
BO30YX/IEHHOM COCTOSTHUU
6 DJeKTPOHHBIE KOH(PUTypalluy HOHOB. | bubnnorexka [JOK
DNEeKTPOOTPULIATENBHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema
bu6mmorexa [IOK
7 XUMHYECKHUX 31eMeHTOB /JI. . 1
. https://m.edso0.ru/16957¢01
MeneneeBa, CBs3b C COBPEMEHHOM
TEOpHUEN CTPOEHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHH S CBOWCTB
bu6mmorexa [IOK
8 XAMUYECKHAX IIEMEHTOB U 1
https://m.edsoo.ru/f8468927
00pa3yeMbIX UMH MTPOCTHIX U




CJIOKHBIX BEILIECTB MO IPyIIaM U
nepuojam

Cucremaruzanys 1 00001eHe

bubmuorexa [JOK

pacTBOpOB

9 o
3HAHUH 110 TEME https://m.edsoo.ru/8fad2942
Bunnl xumMu4ueckou CBSI3H.
MexaHu3MBbl 00pa30BaHUS
10 KOBaJICHTHOH cBs3U. BomopogHas buGnnorexa LIOK
' p https://m.edsoo.ru/5a8072af
CBA3b. MeXMOJIEKYIISIPHBIE
B3aHUMOIEUCTBUSI
BaneHTHOCTD U BaJICHTHBIE
1 BO3MOXHOCTH aTroMOB. CBSI3b bu6mmoreka [IOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C https://m.edsoo.ru/3d2ca093
KX TEOMETPUUYECKUM CTPOCHUEM
[IpencraBneHus 0 KOMIUIEKCHBIX
12 COCTMHEHUSIX: COCTaB U bubmmnorexa [IOK
' https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MoneKkyasipHOTO 1
13 HEMOJICKYJISIPHOTO CTpOCHHUS. THITbI bubnnoreka [JOK
KPUCTAUIMYECKUX PEIIETOK U https://m.edsoo.ru/e167635b
CBOMCTBA BEIIIECTB
[loHsiTHE O NIUCTIEPCHBIX CUCTEMAX.
14 IIpencraBinenne 0 KOJIOUIHBIX bubnnorexa LIOK
P https://m.edsoo.ru/da2¢70e4
pacTBopax
HctruHHBIE pacTBOPHI: HACKIILIEHHbBIE
15 M HEHACBIIIICHHEIE, pACTBOPHMOCTh bubmorexa HOK
> P p . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
16 CriocoObI BEIpKEHHS KOHIIEHTPAITIH bubnuorexa [JOK

https://m.edsoo.ru/328e653a




Pemtenue 3amay ¢ ucnojib30BaHuEM
OOHATHUH '"MaccoBas I0JIA

bu6mmoreka [IOK

17 N
pacTBOpPEHHOTO BeliecTna', https://m.edsoo.ru/785e0ab4
"MossipHast KOHIEHTparus'"

13 Knaccudukanus 1 HOMEHKIaTypa bubmuorexa [JOK
HEOPraHUYeCKUX BEILIECTB https://m.edsoo.ru/bf9e108d
Cucremaru3anus U 0000IICHIE bu6mmoreka [IOK

19 .
3HAHUH 110 TEME https://m.edsoo.ru/8d2cba3a
KonTponbHas padoTa no temam
"Crpoenue atoma. [lepuoanueckuii

20 3akoH u [lepuoanueckas cucrema bubnuorexa [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/70a60aa4
Mengaeneena", "CTpoeHue BEIIeCTBA.

Mmuoroo6pasue BemiecTs"
Knaccudukanms xumuaecknx
peakuil B HEOPraHUYECKON U

o1 OpraHUYECKON XUMHH. 3aKOH bubnuorexa [JOK
COXpaHEHUsI MACCHI BEILIECTB; 3aKOH https://m.edsoo.ru/6335cdd2
COXpaHEHUs U MPEBPAIICHUS YJHEPTUU
MPU XUMHYECKUX PEAKIIHIX
TennoBsie 3¢ HeKTh XUMUYECKUX

22 eakuii. TepMoOXUMHUYECKHE bubmmorexa [TOK
P - P https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruucnenust mo ypaBHEHUSIM

. bubnmoreka [JOK
23 XAMUYECKAX PEAKINU U
https://m.edsoo.ru/87b13954
TEPMOXHUMHUYECKUM YPaBHEHUSIM
CKopocTh XMMHUECKOH peakuuu, eé
24 3aBUCUMOCTD OT Pa3IUYHbIX

¢dakropoB. Katanus u karaau3aTopbl




I'omorennsie TCTECPOTCHHEBIC

25
peaxkuuu
[IpakTrueckas padota Ne 1 mo teme
26 "BnustHue pa3nudHbIX GaKTOpPOB HA bubmmorexa [IOK
P . p " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUUYECKOW PEaKIIUU
7 OOpaTtumbie U HEOOpATUMBIE bubmmoreka [JOK
peakurn. XMMHUYECKOE PABHOBECHE https://m.edsoo.ru/30952f9b
[IpakTuueckas pabora Ne 2 o teme
)% "BnusiHue pa3nudHbIX GaKTOPOB HA bubnnoreka [JOK
MOJOKCHUE XUMHUYECCKOTO https://m.edsoo.ru/3bf34el7
paBHOBecHS"
DNEKTPOINTHYECKAS JUCCOLIAAIIH.
29 CI/IJII:HI:)IG U CJ1a0bI€ DIIEKTPOIIUTEI bubnnorexa LIOK
p ' https://m.edsoo.ru/5f766bdf
CremneHs QUCCOIMAnn
Honnoe npoussenenne soasl. Cpenga
30 BOJHBIX éIB.)CTBO oB. Bozopo HLIP;”I bubmmorera [TOK
A p POB. BONOPOA https://m.edsoo.ru/3966ca89
nokazarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MPOTEKAIOIINE B PACTBOPAX bubmmorera [TOK
p HIHe B pacteop hitps://m.eds00.ru/09d5a9bd
ANEKTPOJIUTOB
[IpakTuueckas pabora Ne 3 o Teme
32 "XUMHUYECKHE PEAKIINU B pacTBOpax bubmmorexa LOK
P & p p https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKUCIIUTEIBHO-BOCCTAHOBUTEIbHEIE
33 eaK[nu. BaxxHennme OKUCINTEN U bubnnorexa LIOK
PCAKIIHH. https://m.eds00.1ru/56226060
BOCCTAHOBUTEIN
34 Meroa 31eKTpOHHOTO (3JIEKTOHHO- bubmuorexa [JOK

HMOHHOT0) O6anmaHca

https://m.edsoo.ru/fb691387




35 DIIEKTPOJIN3 PACTBOPOB U PACILJIABOB bubnunoreka [JOK
BCILICCTB https://m.edsoo.ru/93fb97d2

36 Permrenuie 3agad pa3inyHbIX TUIIOB Bubmaorexa ITOK

P https:/m.eds00.ru/5a859d16

37 Pemrenune 3a1a4 pa3iMyHbIX THIIOB bubmorexa LOK

atp https://m.edsoo.ru/5afa265d
Cucremaruzanusa 1 0000IIeHnE
. " bubnnoreka [JOK
38 3HAHUH 110 TeMe "XHUMHYECKHE
R https://m.edsoo.ru/c161eb85
peakiuu

39 KonTponbhas pabota no teme bubnuorexa [JOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
ITomoxeHre HEMETAIIOB B
[Iepnonnueckoii cucreme

40 XAMUYECKHX deMeHToB /1. U. bu6mmoreka [IOK
MenaeneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpoeHus ux aromoB. Ouznyeckue
CBOMCTBa HEMETAJIJIOB
Amnotponusi HEMETaUIOB (Ha

41 pUMepe KUCIopo/a, cepsl, pocdopa bubnmorexa LIOK

pHMep pOZa, CEpRL, p https://m.edsoo.ru/ef92c91c
U YIieposia)

4 Bogopona: nonyuenue, pusndeckue u bubmuoreka [IOK
XMMHYECKHE CBOMCTBA. [ uIpuIbl https://m.edsoo.ru/0aa8f613
I"ajorensl: HaxoXKACHUE B IIPUPOJE,

43 CMOCOOBI OTYYECHUS (bmnqpeciue u bubmmorexa LIOK

YACHIT, https://m.edsoo.ru/4e223795
XHUMHAYECKHE CBOICTBA
T"amorenoBomoponasl. Baxkueiue
p bu6mmoreka [IOK
44 KHUCJIOPOJACOAEPKAIINE COEAUHEHUS

TraJJIOrCHOB

https://m.edsoo.ru/6b3255e6




JlaGopaTopHble U MTPOMBIIIIJICHHbIE
CTIOCOOBI TIOTYYEHUS TATOT€HOB.

bu6mmoreka [IOK

45
IIpuMeHeHue rajnoreHoB 1 ux https://m.edsoo.ru/6971aca4
COCTMHEHUN
[IpakTrueckas padota Ne 4. Permenue
46 SKCHEPUMEHTAIBHBIX 3a74a4 II0 TEME Bubmorexa ITOK
" p " a https://m.edsoo.ru/8b26fecd
T"asorensl
Kucnopon: nabopatopHsie 1
MIPOMBIIIICHHBIEC CITOCOOBI
bubmuoreka [JOK
47 noJytydeHus, Gpuznueckue u
. https://m.edsoo.ru/c8abc36a
XUMHUecKkue cBorcTBa. O30H.
[IpuMeHeHne Kucnopoaa u 030Ha
bubmuorexa [JOK
48 OKCHUIBI U IEPOKCUIEI
A p A https://m.edsoo.ru/5¢8816a0
49 Pemrenue 3amay pa3iInyHbBIX THUIIOB bubmmnorexa [IOK
lad p https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0KJIeHUE B IPUPOJIE,
50 CH(I))CO6I>I MOJTydEeHUS (il):)I/ISI:/I‘{eCKI/Ie " bubmmorexa [JOK
ya L https://m.edsoo.ru/46afael6
XUMHYECKHAE CBOMCTBA
bu6mmoreka [JOK
51 CepoBogopo, CYIb(OUILI
POBOZOPOLL, Cyb(HA https://m.edsoo.ru/7¢875999
Kucnopoacoaep:kaiiue coe JUHEHNS
52 CEPEI gCO6CHHIZ)CTI/I CBOMCTB CEpHOH bubnnorexa LIOK
PBL- P https://m.edsoo.ru/8cfa2548
KHUCJIOTHI
ITpakTruyeckas pabora Ne 5. Pemenue
53 SKCIIEPUMEHTAIBHBIX 337124 II0 TEME bubmmorera [TOK
" p . 'I'I https://m.edsoo.ru/0Oafb05e4
Cepa u e€ coeuHEeHUs
54 A30T: Hax0XJAEHUE B IPUPOJIE, bubnuorexa [JOK

CIOCOOBI MOTyUeHHUs, PU3nIecKue u

https://m.edsoo.ru/badd2255




XHMHYECKHE CBOMCTBA. AMMHAK,

HUTPH/IBI
Kucnoponcoaep:xaiiue coeimHeHMs

55 azoTa pOCO6eH§0CTI/I CBOICTB bubmmorexa [IOK

o https://m.edsoo.ru/e2965afe
a30THOU KHUCIIOTHI

56 [Ipumenenue azoTa u ero bubmumoreka [IOK
COCMHEHUI. A30THBIC YI00peHUs https://m.edsoo.ru/129f5059
docdop: HaXOKAECHUE B IPUPO/IE,

57 CHIOCOOBI TOy4YeHUS, PU3NICCKUE U bubnnoreka [JOK
XUMHYECKHE CBOMCTBA. Docduab! u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunpl dpocdopa,

58 docdo c(cl)) e(bmz ue Kucinotel. Conn bubmmorexa [IOK

p Z\E pral ) https://m.edsoo.ru/c7a2d429
(hochopHOIt KUCTOTHI

59 ITpumenenue pocdopa u ero bubnnoreka [JOK
coeauHeHuil. @ochopHbie yaoOpeHus https://m.edsoo.ru/a218070a
[IpaxTnueckas padora Ne 6. Pemenue

bu6mmoreka [IOK

60 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME

" " https://m.edsoo.ru/8175ac3f
A3oT 1 Qocop 1 ux coenuHeHUs
Yriepos: HaxoKJIeHUE B PUPOJIEL,

61 AJUTOTPOITHBIE MOTU(PUKAIIHH; bubnmoreka [JOK
(bu3MIeCcCKre U XUMUYECKHNE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHCHHE
Oxcn nepoxaa(1l), okcm

62 e iy;(l\lf)) . (OJI)LHaﬂ KfICJ'IOTa u bubmmorexa [IOK
YT poat 24 https://m.edsoo.ru/dba58adf
e€ conu

bubmuoreka [JOK
63 Pemenue 3aga4 pa3nuyHbIX TUIIOB

https://m.edso00.ru/6029b609




Kpemuuii: Haxox1eHre B IPUPOJIE,

bu6mmoreka [IOK

64 CTIOCOOBI MOy CHIA, PU3HICCKHE H https:/m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA

65 Oxcun kpemuusi(I1V), kpemuueBas bubnmoreka [JOK
KMCIIOTa, CUIIAKATHI https://m.edsoo.ru/3170e7b1
[IpumeHeHne KpeMHUs U €To bubnuoreka [IOK

66 coenunennii. CTEKIIO0, €T0 https://m.edsoo.ru/393cdac0
IOJIyYEHUE, BUABI CTEKIIA https://m.edsoo.ru/5823cefb

67 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmmorexa LHOK

https://m.edsoo.ru/b624£801

68 CucremaTu3aius 1 0000IIeHNE bubnuorexa [JOK
3HaHui no treme "Hemeramibr" https://m.edsoo.ru/6e864db5

69 KontponbHas paboTa mo teme bubnnoreka [JOK
"Hemertanmsr" https://m.edso00.ru/d0484c76

70 AHanus pe3ynbTaToB KOHTPOJIBHON bubnnoreka [JOK
paboThI, KOPPEKIIUS OMHUOOK https://m.edsoo.ru/2b7e¢9510
[TonoxeHne MeTaJIIOB B
[Iepnonnueckoii cucreme

71 XUMHUYECKHUX DJIEMEHTOB. bu6mmorexa [IOK
Oco0eHHOCTH CTPOCHHUS https://m.eds00.ru/9839¢16¢
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
OO6mwme puznueckre CBOMCTBA

72 MeTtauioB. [I[puMeHeHne MeTaioB B bubmmorexa [OK

https://m.edsoo.ru/51dac9d3

OBITY M TEXHUKE

73 CrmuaBsl MeTasuioB. Kopposus bubnmoreka [JOK

METAaJIJIOB

https://m.edsoo.ru/42b872e3




bu6mmoreka [IOK

74 Pemenue 3aa4 pa3inyHbIX TUIIOB
P https://m.edsoo.ru/e3de37b6
DNEKTPOXUMUYECKUN P
75 ADSLKCHI MeTaLIoB. O bu6mmoreka [IOK
HanpsbKeHUH MetaiuioB. OOmu
P https://m.edsoo.ru/94eb377a
CHOCOOBI TIOTYYEHUSI METAUIOB
OO6m1as XxapakTeprucTHKa METAIIJIOB
[A-rpynns [leproanueckoil cucTemsl
76 XMMHYECKHUX d1eMeHTOB. Hatpuil u bubnnoreka [JOK
KaJlui: ojy4yeHue, (pusndeckue u https://m.edsoo.ru/e12¢26b3
XUMHUYECKHUE CBOMCTBA, IPUMEHECHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUN
OO6m1as XxapakTeprucTHKa METAIIJIOB
ITA-rpynns [lepuoanueckoit
CHCTEMbI XUMHUYECKHX DJIEMCHTOB.
. . bubnuorexa [JOK
77 Marnuii 1 Kanplui: OIy4YeHue,
g https://m.edsoo.ru/7¢3e49c0
(bu3nYecKre U XMMHUYECKUE CBONCTBA,
MIPUMEHEHHUE MPOCTHIX BEMIECTB U UX
COEJIMHEHU I
73 JKEcTKOoCTh BOJBI U CIIOCOORI €€ bu6mmoreka [JOK
YCTpaHEHUA https://m.edsoo.ru/c74bfae9
AmoMuHUHR: IonyueHue, pu3ndeckue
. bubnmoreka [JOK
79 M XMMHYECKHE CBOMCTBA,
https://m.eds00.ru/0e79b266
MIPUMEHEHHE
AmdoTepHbIe CBOWCTBA OKCUIA U
20 TUAPOKCH/IA aTIOMHUHUS, bubmuorexa [JOK
THAPOKCOKOMIIIECKCHI aJIIOMHUHUS, UX https://m.edsoo.ru/5d12d318
MPUMEHEHUE
81 Pemenue 3anay pa3nu4HbIX TUIIOB




[IpakTrueckas padota Ne 7. Permenue

82 SKCHEPUMEHTAIBHBIX 3aa4 II0 TEME bubmnorera [IOK
" p " https://m.edsoo.ru/27a4af43
Mertasuibl TJIaBHBIX TOATPYIII
OO6m1as XxapakTeprucTUKa METAIIJIOB
23 mo6ouHbIX oArpymi (b-rpyrm) bubmuorexa [JOK
[Tepuonuueckoit cucTeMsl https://m.edsoo.ru/610d7431
XUMHYECKHUX DIIEMEHTOB
dusnueckue U XUMHUYECKHE CBOICTBA
. bubnuorexa [JOK
84 XpoMa U €ro COeIMHEHUM, ux
https://m.edso00.ru/991 1bef3
MIPUMCHCHHE
Baxwnerime coeMHEHUs Maprasiia.
85 Ilepmanranar xamus,, €ro bubmmorexa LHOK
P ’ https://m.cds00.ru/039d69c8
OKHUCIIUTEILHBIE CBOMCTBA
dusnueckue U XUMUYECKHUE CBOMCTBA
26 JKeJie3a M €ro COEINHEHNUH. bu6mmorexa [IOK
[TonydyeHue u NpUMEHEHNE CILIABOB https://m.edsoo.ru/1b7f8741
JKeresa
dusnueckue U XUMUYECKHIE CBOMCTBA
87 MEIHN U €€ COeNUHEHNH, X bubmorexa LOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHHE
dusnyeckue 1 XUMHUUECKHUE CBOIICTBA
28 IIMHKA ¥ €r0 COSANHEHUH, UX bubmuorexa [JOK
IIpUMEHEHHE. [ NIPOKCOKOMITIEKCHI https://m.edsoo.ru/b1{f2beal
IMHKA
IIpakTruyeckas pabora Ne 8. Pemenue
bubmuorexa [JOK
89 AKCIEPUMEHTAIIbHBIX 33724 110 TEME
" " https://m.edsoo.ru/a6e352ea
MeTaisl TOOOYHBIX MOATPYIII
bu6mmoreka [IOK
90 Pemenue 3ana4 pa3nu4HbIX TUIIOB

https://m.edsoo.ru/a8b83d83




O0001IeHrEe U cCUCTEMaTU3 AU

bu6mmoreka [IOK

91 M3y4YEHHOI'0 MaTepHuaia 1o Teme
" ya " P https://m.edsoo.ru/e91fe975
Meraiuibl
9 KonTponbhas pabota no teme bubnmoreka [JOK
"Meramibl" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yabTaToB KOHTPOIbHON bubmumoreka [IOK
paboThI, KOPPEKIIHS OIINOOK https://m.edsoo.ru/9ebff2fd
Posb xumun B o0ecrieueHun
94 YCTOMYHMBOIO Pa3BUTHUSA bubnuoreka [IOK
yesoeuecTsa. [IoHATHE 0 HAYYHBIX https://m.edsoo.ru/080fe 10
METOJIaX UCCIIEI0BAaHUS BEIIECTB
HayuHble npUHIUIBI OpraHU3aIiH
95 XUMHYECKOTO MPOU3BOICTBA. bubnnoreka [JOK
[TpombiieHHBIE CTTOCOOBI https://m.edsoo.ru/2e45a44f
MOJTYYCHUST BAKHEUIITUX BEIIECTB
XHUMHUECKOE 3arpsi3sHEHUE
96 OKPY>KaIOILE! CPeIbl U €ET0 bubmmorexa LHOK
pyatom pea https://m.edsoo.ru/9f11bf51
MIOCIIEACTBUS
97 XHMHS U 300pOBbE YEIIOBEKA. bubnnoreka [JOK
JlekapcTBEHHBIE CpeliCTBA https://m.edsoo.ru/a6552721
Xnmus iy, Poas xumum B
98 obecrieueHnH MUIIEBON brbmorexa HOK
H https://m_eds00.ru/1£7b5bd2
0€30MacHOCTH
99 KocmeTrnueckue u napdromepHbie bubmuoreka [IOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMusi B CTPOUTEIBCTBE.
N bu6mmoreka [IOK
100 Baxkneiime cTpouTeNbHbIE U

KOHCTPYKIMOHHBIC MaTCPpHUAJIbI

https://m.edso00.ru/61e69003




XUMHS B CEILCKOM XO03SICTBE.

101 OpraumdeckKue U MUHEPAIbHBIE 1 Bubmorexa ITOK
p p htps://m.edsoo.ru/fd39587d
ynoOpeHus
102 Cucremaru3zanus u 0000IICHIE | bubmuorexa [JOK
3HAaHUHU 110 TEME https://m.edso0.ru/db979¢70
OBLIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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