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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBl CpeaHero ooOmiero obpa3zoBaHus
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TnoNOXeHu «Crtparerum pa3BUTHS BocnUTaHus B Pocculickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJaromuxcsi Ha YpOBHE CPEIHETO 00IIero oOpa3oBaHUs CPeCTBAMU YyUEOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpPENESIEHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOlMX 1efaed W MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILIICHMUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIETO0 MHPA, OCO3HAHMUSA B3aUMOCBS3U MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU KaXI0oro ujeHa oOmectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMH W NPUHLUUIIAMUA CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHHA B JKUM3Hb COLMYMA, MPOAOJKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJI€P>KaHHsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pa3BUTHEM  3HAHUH Ha  ONpPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCcTaBlICHU O cTpoeHuH BemecTB. CBeleHHs 00 H3y4yaeMblIX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIacCU(UKALIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX MO3MUIIMM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHusd JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHM HayKaMmH, PacKpblBalOT €€ pPOJib B IO3HABATEIBHOW M MPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XUMHUEH, KPUTUUYECKH OCMBICIMBATh MH(OpPMAIUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX HCCIIEI0BATENIbCKUX 33/1au.B 1enom coxepkanue yd4eOHOTO
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCSI MHPOBO33PEHUYECKOW OCHOBBI JJIi MOHUMAaHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTUBOPEYMII MEXKIQYy HOBBIMH (PaKTaMM U  TEOPETUUYECKUMH
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
oOy4Jarommxcs NPHUHATHIE MNPOrpaMMON IO XUMHUU MOJXOAbl K OIpPEAeSICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku MH(pOpMAaLHU, HEOOXOIUMBIX JIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHUH.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH ONPEEIICHUN
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
IIpeAMETa ABJISIETCS BIOJIHE ONPABIAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJIAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBsttOTCA:

e (opmMupoBaHME CHCTEMBl XHMWYECKMX 3HAHUHW KAk  BaKHEHIIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIHYEBbIE MOHATUS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakUui, HEOOXOOUMBIX Uil HpUOOpETEHMS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B IPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTHKA LeJIeld U 3a/1ad U3y4eHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArovYTEeHUe
IPaKTUYECKOH KOMIIOHEHTE COAEp)KaHUs OOy4YEHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BIaJCIOIIEro He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSIMH aKTUBHOTO INOJIYYEHMS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISl peLIEHUS TPAKTUYECKUX 3a/1ay.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanTtanus 0O0y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMITETEHIINI), WMMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE [UIS DPAa3jIU4HBIX BHJIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUs: ONbITa JESTENbHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUM C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOIH30BAThH
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA TMOMCKAa U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HH(POpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMpH IUIAHHPOBAHWHM W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIPaBJICHHOCTH XHWMHH, € BaXHOW POJM B PEIICHUH TIIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHMS, TIOTIOTHEHUS YHEPTETHUECKUX PECYpCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBSI3aHHBIX ¢ XUMUYCCKUMH SBIICHUSIMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpemHero obmiero oopazoBanus, cocraisier 136 gacos: B 10 kmacce — 68 gacos (2
gaca B Hezelto), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIO).

COJEPXAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHU4YeCKON XUMUH

[IpeagMeT opraHuuecKor XUMHU: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJYyYEHUHU HOBBIX BEIIECTB M MaTepuaioB. Teopus CTPOCHUS OPraHUYECKHUX
coenunenuii A. M. Bytieposa, e€ ocHOBHBIE 1O10KeHUsA. CTPYKTypHBIE (DOPMYITBI
OpPraHMYeCcKuX BemlecTB. [omoisiorus, wu3omepusa. XUMHYECKas CBI3b B
OPraHNYEeCKUX COCAUHECHUSAX — OJJMHAPHBIC U KPATHBIEC CBA3U.

[IpencraBnenre o kiaccupuKaluyu opraHuueckux BeriecTB. HoMeHknaTypa
OpraHUYeCKUX COEAMHEHUN (CHUCTeMaThuyeckas) W TpUBHAIbHBIE Ha3BaHUS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

DKCIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MpEeBpallCHUN:
O3HAKOMJIEHHME C O00pa3laMu OpraHWYeCKHX BEIIeCTB M MaTepuajaMd Ha HUX



OCHOBE, MOJIEIUPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJECHUE W
OMKCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILCHUIO OPraHUYECKUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPCHHE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHW psAA. MeTaH W 3TaH —
IpOCTEHIIME NPEACTABUTENN alKaHOB: (PU3WYECKUE U XHMHUYECKHE CBOMCTBA
(peakuu 3amelieHus] U TOPEHUs), HAxXOXKIEHUE B IMPUPOJE, IOIYyYEHUE H
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psii. DTWICH U MPONUIEH —
MpOCTEUIINE TNPEICTABUTENN QJIKEHOB: (U3MUECKHME U XUMHUYECKHE CBOMCTBa
(peakMu  TUAPUPOBAHUS, TAJIOIC€HUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEHIIHe
XMMHYECKHE CBOMCTBa (peakuus nojaumepusaunuu). IlomyuyeHue CHHTETHUYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIIEH
— MPOCTEHIIMIA TPEICTaBUTENb AJIKHUHOB: COCTaB, CTPOEHHE, (U3UYECKUE U
XMMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHUSA, rajJOreHUPOBaHUs, THIpaTallly,
TOpPEHMUsI ), IOJTyYEHUE U IPUMEHEHHUE.

Apensl. benzon: cocraB, cTpoeHue, (pU3NYECKHE U XMMHYECKUE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJYYEHUE U MPUMEHEHHE. T0ayon:
cocmas, cmpoenue,  uauueckue U  Xumuyeckue  ceotvcmea  (peakyuu
2aN02eHUPOBAHUS. U HUMPOBAHUS), NONYYeHue u npumereHue. TOKCUYHOCTH
apeHoB. ['eHeTMuYeckas CBsI3b MEXIYy YIVIEBOJOPOAAMH, NPUHAIEKAMKUMHA K
pPa3IUYHBIM KJIACCAM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IIpupoaHblii Ta3 W NOMYTHBIE
Hedrauble Ta3pl. Hedth u e€ mpoucxoxknenune. CrocoObl mepepadoTKu HEPTH:
MEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTU4YeCKui), mupoius. [IpomykTbr
nepepaboTKu HePTH, UX TPUMEHEHUE B MPOMBILIIEHHOCTA U B ObITy. KaMeHHbIN
yrojib U MPOAYKTHI €ro MepepadoTKU.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MPEBpaIlCHUI:
O3HaKOMJIEHHE C o0pa3llam IUIacTMacc, KaydyKOB M PE3UHBI, KOJUICKIHH
«Hedpte» u  «Yromp», MoIenMpoBaHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJyUYEHHUE ITUIICHA
Y U3yYEHUE €T0 CBOMCTB.

PacuérHble 3anaumn.

Bbruncnenuss mo ypaBHEHHIO XHMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM MPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB HIIA MTPOYKTOB PEAKIIUN).




Kucnopoacoaepxaiiue opranuieckue coeJUHEHUS

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOECHHUE,
duznyeckue W XUMUYECKHE CBONCTBA (pEaKkIMM C aKTUBHBIMH MeETaJlIaMH,
raJIoreHOBOJIOPOJaMH, TOpEHHUE), NpUMEeHeHHe. BojopoaHble CBSI3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. [[elicTBuE METaHOJIa U ATAHOJIAa HA OPraHU3M YEJIOBEKA.

MHOroaToMHble  COUPTBL. OJTWICHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHME CBOMCTBa (B3aMMOJEHCTBHE CO MICIOYHBIMH
MeTajlaMH, KaueCTBEHHas peakiMs Ha MHOTOaTOMHBIE crnupThl). JleiicTBUe Ha
opraHusM 4enoBeka. [[puMeHeHre rmmuepruHa U STUICHTJIMKOJIS.

@deHoJ: CTpOCHHE MOJIEKYJbl, (PU3WYEeCKHUe M XHUMHUYECKHE CBOICTBA.
Tokcuunocth penona. [Ipumenenue enoua.

Anpaerunpl U kemouwvl. DOpMaNBIETH, ALETAIBJIETHA: CTPOEHUE,
bu3nUeckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KauEeCTBEHHBIC PEAKIINN), TIOJIyYEHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasi KHCIIOTBL: CTPO€HHE, (PU3NYECKHE U XUMHUYECKHE CBOWCTBA (CBOMCTBA,
oOmue AJjid Kiacca KUCIOT, peakuus 3TepruuKalim), MoayyYeHue U NpUMEHEHHE.
CreapuHoBasi ¥ OJICMHOBAs KUCIOTHl KaK MPEICTABUTENM BBICHIMX KapOOHOBBIX
KHUCIIOT. Mbljla Kak COJIM BBICIIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ICHCTBHE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCHOT. ['muponus
cinoxHbIX 3¢upoB. Kupsel. 'naponus xupos. [Ipumenenune xupos. buonornyeckas
POJIb KUPOB.

VYrneBonmpl:  cocTtaB, KjacCUUKAIUsS ~ yriaeBoAoB  (MOHO-, JHU- U
nonucaxapuapl). ['oko3a — mpocTermmmii MoOHOCaXxapua: 0OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHE W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
rugpokcuom meau(ll), okuciaeHre ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXOXJIECHUE B MPHUPOJE, MPUMEHEHUE,
ouonoruueckas poib. @otocunTe3. pykTo3a Kak U30Mep IIOKO3BI.

Kpaxman u nemnono3a Kak nNpupojHbie nonuMepbl. CTpoeHue Kpaxmana u
nenono3bl.  du3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOIIH3,
KaueCTBEHHAsI pEaKIIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUIN:
npoBeJieHUe, HaOMIOJCHUE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIIUPTOB, Kaue€CTBEHHbIC PEAKIMH OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHOJa
okcugoMm Meau(ll)), MHOroaTroMHBIX CHOUPTOB (B3aMMOJEWUCTBHE TIJIMIIEPUHA C
ruapokcugom meau(ll)), anpuernioB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u tumpoxcumom wmemu(ll), B3aumMopeicTBHE Kpaxmalia C HOIOM),
MIPOBEICHNE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHUCIIOTHI.

Pacuérurle 3amaqn.



Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccel, 00BEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A30TcozepKallie OPraHu4eCKUe COCTUHEHUSI.

AMMHOKHCIIOTHI Kak am(pOTepHble Oopranuueckue coeauHenus. Gusnyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMmepe riuiuHa). buonormyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIIpHBIE coeanHeHus. llepBuuHnas,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OeiakoB. XHMHYECKHUE CBOMCTBA OEJIKOB:
TUIPOJIN3, IEHATYpallKsl, KAYECTBEHHBIE PEAKIIMKU Ha OCJIKU.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX NPEBpaIlCHUM:
HaOJII0JICHUE U ONMCAHKE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalys OeIKOB MpHU
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BricokoMoJIeKyJIsIpHbIE COeTUHEHUS

OCHOBHBIE TOHSTHUS XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETNEHb MOJUMEpPHU3AIMU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHICHCAIIHSL.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
O3HAaKOMJIEHUE C 00pa3laMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXXpeaMETHBIX CBSI3€M NMPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHWE KaK OOIIHUX €CTECTBEHHO-
HAay4YHBIX MOHSTUHN, TaK U TOHSATUM, SBISIONIMXCS CUCTEMHBIMHU JUISl OTACJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJIEHNE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOPHs, aHAJIU3, CUHTE3, Kiaccu(ukaius, nepuoandHOCTh, HAOIOICHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUYCCKUE BETUINHBI U €AUHUITBI UX U3MEPEHUS.

buonorus: kierka, opranmsMm, Owocdepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboToCHUHTE3, OHOJIOTMYECKH aKTHUBHBIC BeliecTBa (OENKH, YIJIEBOIbBI, >KHPHI,
(bepMEeHTHI).

['eorpadusi: MuHEpabl, TOPHBIC MTOPOJIBI, TIOJIE3HBIE HCKOTAeMbI€, TOTLIINBO,
pecypchl.



TexHonorus: IMUICBLIC TIPOAYKTBI, OCHOBLI PAallMOHAIBHOI'O IIMTAHMA,
MOOIIUEC CpeaAcCTBa, JICKAPCTBCHHBIC 1 KOCMCTHYCCKUC IIPCIIapaThl, MaTCpHUAJIbl U3
HCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKH dneMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000J1049Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeesieHusl 3JIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Iepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [leproanyeckoid cUCTEMBbI
xuMuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTA W3MEHEHUS CBOWCTB XUMHYECKHX JJIEMEHTOB W
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM MU TEepUuojaaM.
3HaYeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XUMHYECKass CBsS3b. BHAbl XHUMUYECKOW CBSI3H
(KoBaJIeHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHelil). Bogopomnas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJIDHOTO M HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
ITOCTOSTHCTBA COCTAaBa BEIIECTBA. Wbl KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[TonsTne o nucnepcHbix cucreMax. VICTUHHBIE W KOJUIOMIHBIE PAaCTBOPHI.
MaccoBast 1015 BelecTBa B paCTBOPE.

Knaccuduxkarus HEOPTraHUYECKUX COEIMHECHUM. Homenknarypa
HEOPraHUYECKMX BelIeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K Pa3]IMYHBIM KJIaccaM.

Xumuueckas — peaknusa. Kimaccupukanmss —XUMHYECKHMX — peakiuii B
HEOPraHUYECKOM U OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MIPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peakliiu, e€ 3aBUCUMOCTh OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XHUMHYECKOE paBHOBecHE. DaKTOpbI, BIMUAKOIIME HA COCTOSHHUE
XuMHU4ecKoro paBHoBecus. [Ipunnun Jlelllarense.

OnexTponutuyeckas aucconuaius. CuiabHble U ciaaldblie 3mekTpoauTsl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAS.



OKUCAUTETbHO-BOCCTAHOBUTEIIHHBIE PEAKIUU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPaIllCHUMN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMH4YecKuX 3iaeMeHToB [[. .
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HaOIIOJCHUE U
OMKMCAaHKE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yioKEHUE MEPOKCUIA
BOJOPO/JIa B MPUCYTCTBUU KaTalIU3aTOPa, ONPEACIICHUE CPEJIbl PACTBOPOB BELIECTB
C TMOMONIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, PEAaKUUH HMOHHOTO OOMEHa),
MIPOBEJICHUE TIPAKTUYECKON paboThl «BiausiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKOUN pEAKIIUN.

Pacuérurle 3amaun.

Pacuétel 1O ypaBHEHMSIM XUMHUYECKUX pEaKIuid, B TOM YHCIE
TEPMOXUMHUUYECKUE PACUETHI, PacyE€Thl C HUCIOJIH30BAHUEM IOHATHS «MaccoBas
JIOJIS1 BELLIECTBAY.

Heoprannyeckas xumus

Hemeramnel. Ilonoxxkenne HemetaimioB B llepuoguueckor  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®du3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha IpuMeEpe
KHCJI0pOoa, cephl, hochopa u yriaepoa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJIOT€HOB, CEpbI, a30Ta,
dbochopa, yriepoga U KpEeMHHs) W HMX  COCAMHEHUUA  (OKCHUJIOB,
KHCIIOPOJCOIEPKAILINUX KUCITOT, BOJOPOAHBIX COETUHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAJUIOB U UX COEUHEHUN.

Meramisl. [lonoxenune meramnoB B Ilepuoguueckoi cucremMe XMMHYECKUX
anemenToB JI. . MennaeneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue ¢guzndeckue cBoiicTBa MeTaioB. CIlaBbl METAJLIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XHWMUYECKHE CBOMCTBA BAKHEHINUX METALIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, aJlOMUHMH, IIMHK, XPOM, JKE€JI€30, ME€/Ib) U UX COCTUHECHUM.

OO6mue cnocoObl nmomydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
U3y4YeHUE KOJUICKINH «MeTauibl M CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHUE
HKCIIEPUMEHTAILHBIX 3ajad, HAOJIOJEeHHE U OIKCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaMU
KHUCJIOT U IIeJI0YeH, KaYECTBEHHbIE PEaKI[MU Ha KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétel macchl BemiecTBa WM 00BbEMaA ra3oB MO HM3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,



pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIH OJTHO
13 BEIIECTB UMEECT MPUMECH.

XuMuA ¥ JKU3Hb

Ponp xuMum B oOecrieyeHUHM 3KOJIOTHYECKOM, YHEPreTUUEeCKON W IMUIIECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaxX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLINHM.

[IpencraBnennss 00 OOHMMX HAYYHBIX MPUHIUIIAX MPOMBIILICHHOTO
MOJy4YCHHUS BaXKHEHIIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MATEPHUATIOB: BaXXKHEUIIHWE CTPOUTEIbHBIC
MaTepuasabl, KOHCTPYKIIMOHHBIE MaTepHajbl, KpacCKHh, CTEKJIO, KepaMHKa,
MaTepuabl I 3JNIEKTPOHUKH, HAHOMATECPUAIIbl, OPTAHUYECKUE U MHUHEPAJbHbBIC
ya0OpeHus.

XuMHusAd W 3J0pPOBbE YEIIOBEKA: IpaBWiia MCIIOJb30BaHUS JIEKAPCTBEHHBIX
mpernapaToB, MpaBuia OE30MMaCHOTO WCIIOJIL30BaHUS IperapaToB OBITOBOM XUMUHU
B IIOBCEIHEBHOM KU3HU.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€M TMpU  H3yUYeHHM oOOImed u
HEOpraHudeckol XuMuu B 11 Kiacce oCyIeCTBIAETCS Ye€pe3 UCIOIb30BAHUE Kak
OOIIUX €CTEeCTBEHHO-HAYYHBIX TIOHATHUH, TaK W TIOHSATHUM, SBIISIFOIIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, KiacCU(pUKAIUsi, IEepUOIUIHOCTh, HAOIIOCHHE,
AKCIIEPUMEHT, MOJIEITUPOBAHNUE, U3MEPEHHUE, SIBJICHUE.

dusznka: MaTepusi, SHEPTUsL, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHB, BEILIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3UUYECKHUE BEJIMYMHBI U €AUHUIIBI UX
W3MEPEHUS, CKOPOCTb.

buomorus: kneTka, oOpraHu3M, SKOCHUCTeMa, Owocdepa, Makpo- u
MUKPOIJIEMEHThI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAeMbI€, TOTUIUBRO,
pECYpCHI.

TexHOMOorus: XMMHYECKAsT MPOMBIIUIEHHOCTb, METAJLUIYPIrus, IMPOU3BOIACTBO
CTPOUTEIBHBIX MATEPHUAIIOB, CEIBCKOXO3SIMCTBEHHOE ITPOM3BOJICTBO, MHIIECBAS
MPOMBINLJICHHOCTh,  (hapMarieBTUUECKass  MPOMBIILICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IMpernaparoB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,

QJICKTPOHHAA IIPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHH.
npAAnpnonpopn



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METalpeAMETHBIM W TpeAMETHbIM). HayuHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
1EJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HIealaMUd POCCUUCKOTO TPaKJAHCKOro OOIECTBAa, MPUHATHBIMU B OOILECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [103HABATEILHOW M MPAKTUYECKON JesATEIbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBICHUS] O COLMAIBbHBIX HOpPMax M TpaBUJIaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

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

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOILECCY TBOpPUECTBA B 00OJACTH TEOPUU U TPAKTUYECKOIO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpPMAIMU O MEPEOBBIX TOCTHKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUN 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl IIEHHOCTEM 310poBOTO M 0Oe30omacHoro oOpasza IKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl IEHHOCTH TIPaBUJl HWHJIUBUAYAJIBHOTO W  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yUEHHUIO MPOodecCruil pa3aIuyHOro pojaa, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccuu U peanu3anuud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

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

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

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

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIUX BpEHd OKPYKaAIOUIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHU HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUU TJI00ATBHBIX MPo0ieM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: TOHUMAaHUsA CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W WMEIONIUXCS JaHHBIX C IEJbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

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

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa U CHEUU(PHUKY METOJO0B TMO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCleOBaHNEe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHUeE);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUCCKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU NMO3HABATEeJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

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

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHbIC CBSI3M MEXKAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUYHMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAaKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIbHBIE NIPE/ICTABIICHUS — XUMUYECKUI
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XHUMHUYECKOU
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJiI1 (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEHIeHUS MPaKTUYECKUX 3a/4ad, MPUMEHEHUIO0 pa3JInyHbIX
METO/IOB [TO3HAHMS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanuM3upoBaTh WH(MOPMALMIO PA3IMYHBIX BUAOB U (HOpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BaHUS HMHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAy4HbIA S3BIK B KadecTBE CpeAcTBa mpu pabdoTe ¢
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMU:

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

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENILHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBITIOJTHEHUHU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjibTaTaM MPOBEACHHBIX HMCCIIEIOBAHMNA MYTEM COTJIACOBAHHS TMO3UIUI B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOAMMOCTA KOPPEKTHUPOBATh MpeajaraéMblii ajiroput™m ACHCTBUN mNpu
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBIISITh CAMOKOHTPOJIb CBOCH NEATEIHHOCTH HAa OCHOBE CaMOaHalln3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPaXKaroT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TIO3HAHHWM SIBICHUI



opuponbl, B (OPMHPOBAHMM MBIIUIEHUWS W KyJbTYypbl JIMYHOCTH, €&
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHA (XMMHYECKHI 3IIEMEHT, aTroM, JJEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJIPHBIM 00BEM, YIIIEPOJHBIN CKeleT, (YHKIMOHANbHAS TpYIINa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
opranudeckux BemiecTB A. M. bymiiepoBa, 3aKOH COXpaHEHHsI MAcChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€e30MacHOM HCIIOJIb30BAaHUM BaKHEHIIMX OPTraHWYECKHUX BEIIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
ONMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPALICHUI OPraHMYEeCKUX COCANHEHUM;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
M3rOTaBIMBATh MOJENIM MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMUA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIACcCy/Tpynne COoequHEHUN (yrieBOJOpOAbl, KHUCJIOPOA M a30TCcoIepKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoil Homenknatype (IUPAC), a Takkxe NpUBOIUTH TPUBHAIBHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
STWJIECHTJIMKOJb, TIUUEPUH, (eHOoJ, (popMalbIeru, amerajibAerui, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
TJIMLEPUH, (PEHOJI, alleTallbJIeTH1, MypaBbUHAsl M YKCYCHasl KHUCJOTHI, TJIIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOJIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiMu 1O H3BECTHBIM Macce, 00bEMY, KOJHUYECTBY OJHOTO U3 MCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIUPOBAHMUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/Iol U J1abOpaTOPHBIM O0OpPYJAOBAaHUEM, a TaKyKe IMpaBwia OOpalieHus ¢
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB MPU HarpeBaHUU, MOJTYUYECHHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BEIIIECTB, JCHATYypalusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJOBAaHUEM, TPEACTABISATH PE3yJIbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYyYaeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEACTBA MacCOBOU
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBUS Ha >KUBBIC OPTaHU3MBI OIPEHCIEHHBIX OPTaHMYECKHUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUST M TMPEJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAxX IIO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYyYaloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3ylabTaThl OCBOCHHS Kypca «OOImas W HeopraHuvecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(G yHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHHS TPAKTHUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJIIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pEaKIUi, PacTBOpP, DJIEKTPOJMTHI, HEIIEKTPOIUTHI,
DJICKTPOJUTHUYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIuu, XUMHYECKOE pPaBHOBECHE);TCOPUU M 3aKOHBI (TeOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAHEHMUS MACCHI BEIIECTB, 3aKOH COXPAaHCHUS U IMPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MMaCHOM MCTOJIb30BAHUM BAKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTISIBHBIX
HEOPTaHUYECKUX BeIIeCTB (yrapHblid ra3, YIJIEKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBaJIEHTHAs, MOHHAsI, METaJUINUECKas, BOJIOPO/IHAS) B COCIUHECHUSIX, THII
KPUCTAUTMYECKON pelIETKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYJIspHas,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(hOpMUPOBAHHOCTH YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTaHMYECKUX BEIIECTB IO HX COCTaBy K ONpEeACIEHHOMY KiaccCy/TpyIre
COCIMHEHUHN (MPOCThIE BEIIECTBA — METAJJIBI U HEMETAJUIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenaeneeBa 1 JEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux snaemenToB JI. M. MenngeneeBa, HCIONb3ysA HOHATHS «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPTeTUYECKHUE YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(hOpMUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMHUYECKHE CBOMCTBAa HEOPraHUYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKAaTh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3M MEXJIY HEOPraHWYeCKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DHUIIMPOBATH XUMUYECKHUE PEAKIUU TI0
pPa3IMYHBIM TIPU3HAKaM (YUCIYy U COCTaBYy pPEarupyrolvxX BeEIIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHUM COCTABJISATh YPaBHEHHUS DPEAKIUNA Pa3TUIHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHa, YUYUThIBAs
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKLIMU UAYT J0 KOHLA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAacTBOpPaX HEOPraHUYECKUX
BEIIECTB;

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

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHeIIHero Bo3naercTus (npuuuui Jlelllarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHUsI CEPHOM KHUCIOTHI, aMMHUaKa, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHUW ra3oB
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHH IUIAHUPOBATh M BBIMOJHATH XUMHUYECKUH
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklMd MOHHOTO OOMEHA, KayeCTBEHHBIE pEaKIMU Ha Ccyinb(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaie» U «HeMeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHNH C BEIIECTBAMU M JTAOOPATOPHBIM 000pPYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHMKOB (CpEeICcTBa MacCOBOM
KOMMYHUKaIuu, IHTepHeT 1 Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIE OPTaHU3MBI OMIPEICIEHHBIX BEIIECTB, MOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAx IIO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.
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Paznen 1. Teopml XUMHYECKOI'0 CTPOCHUSA OPraHUYICCKHUX coeTUHEeHU

11

1.2

1.3

[Ipenmer oprannyeckoit
xumuu. Teopus
CTPOEHHUS OPTaHUYECKUX
coenuHeHui A. M.
bytneposa.
CrtpykTypHast U30MepHsl.
Homenkuarypa.
3HavYeHUe TEOpUHn
CTPOEHUS OPraHUYECKUX
COCIMHEHUM.

DNeKTpoHHAas MpUpoaa
XUMUYECKHX CBS3€Hl B
OpraHUYEeCcKuX
COEIMHEHUSIX.
CrniocobbIpa3pbiBacBsizeit
B

MOJIEKYJIaX OpPraHUnIECKUX
BEILIECTB.

https://www.youtube.com/w
atch?v=fG2Ch27M-
5chttps://www.youtube.com
/watch?v=gqsWmkHpK5k

1.4

Knaccugukanusopranny
€CKUXCOEAMHECHUN

http://orgchem.ru/chem1/p2
21.php



https://www.youtube.com/watch?v=fG2Ch27M-5c
https://www.youtube.com/watch?v=fG2Ch27M-5c
https://www.youtube.com/watch?v=fG2Ch27M-5c
https://www.youtube.com/watch?v=fG2Ch27M-5c
http://orgchem.ru/chem1/p2_21.php
http://orgchem.ru/chem1/p2_21.php

Hroronopazneny

Pa3zgen 2. YrieBoaopoabl

[IpenenbHbIEYTIEBOIOPO
Jbl — AJIKAHbI

2.1

DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
99 CTPOCHHE aJIKaHOB.
' ['OMOJIOTHYECKHIA DS,
Howmenkiarypa u

HU30MCpus.

https://www.youtube.com/w

atch?v=fKDAkoUBKSsghttp

s://www.youtube.com/watch

2v=vwWVKbTNTQVA

dusznueckue u
53 XUMHYECKHE CBOMCTBA
' AJIKAHOB.

PeakuumnszamerteHus.

24 ITonyyenue u

IMPUMCHCHUCAIIKAHOB

[ukmoankaHsl.
CrpoeHune Momexyi,
95 TOMOJIOTHUECKUH ps.
' Haxoxenue B mpupoie.

duznueckue u
XUMHUYECKHE CBOMCTBA.

Nuctpykrax no Th.
26 Ipakmuyeckasn paboma
' Me] «KauecTBeHHOE

OTIpeJIeIICHUE YTIepoia 1



https://www.youtube.com/watch?v=fKDAkoUBKsg
https://www.youtube.com/watch?v=fKDAkoUBKsg
https://www.youtube.com/watch?v=fKDAkoUBKsg
https://www.youtube.com/watch?v=fKDAkoUBKsg

BOJIOPO/A B

OpraHU4YeCKHUX
BEIIECTBAX ).
Koumponvnas paboma https://doc4web.ru/himiya/k
57 Nel o Teme ontrolnaya-rabota-po-teme-
«IIpenenpHbie predelnie-i-nepredelnie-
YTJIEBOJAOPOIBI. uglevodorodi.html
https://www.youtube.com/w
atch?v=ksoY-
Hempenembisie LI 1MYhttps://ww.voutub
2.8 YTIIEBOIOPOIBI: ATKEHBI, e.com/watch?v=4a1|1_GI_-|'I'_9
5chttps://foxford.ru/wiki/hi
AJIKQ TUCHEL, aITKHHET miya/alkadienyhttps:/www.
youtube.com/watch?v=TyD
ZoBV02Mg
ATNKeHBI. DNEKTPOHHOE U
MIPOCTPAHCTBEHHOE
29 CTPOEHUE AJIKEHOB.
I'omonornyeckut psaa.
Homenkuarypa.
Hzomepus.
XHWMHUYECKHE CBOICTBA:
peaKIu OKUCIICHHUS,
2.10 MIPUCOETUHEHMUS,
MOJIMMEPU3ALUH.
IIpaBunoMapKkoBHUKOBA.
211 ITonyuyenue u
MIPUMEHEHUEATKEHOB
2.12 HNuctpykrax no Th.



https://doc4web.ru/himiya/kontrolnaya-rabota-po-teme-predelnie-i-nepredelnie-uglevodorodi.html
https://doc4web.ru/himiya/kontrolnaya-rabota-po-teme-predelnie-i-nepredelnie-uglevodorodi.html
https://doc4web.ru/himiya/kontrolnaya-rabota-po-teme-predelnie-i-nepredelnie-uglevodorodi.html
https://doc4web.ru/himiya/kontrolnaya-rabota-po-teme-predelnie-i-nepredelnie-uglevodorodi.html
https://www.youtube.com/watch?v=ksoY-LI_1MY
https://www.youtube.com/watch?v=ksoY-LI_1MY
https://www.youtube.com/watch?v=ksoY-LI_1MY
https://www.youtube.com/watch?v=ksoY-LI_1MY
https://www.youtube.com/watch?v=ksoY-LI_1MY
https://foxford.ru/wiki/himiya/alkadieny
https://foxford.ru/wiki/himiya/alkadieny
https://foxford.ru/wiki/himiya/alkadieny
https://foxford.ru/wiki/himiya/alkadieny

Ipaxmuueckas paboma
Ne2 «llonmydeHue
ATUJICHA U U3YYCHHE €TO
CBOMCTBY.

2.13

Anxanuensl. CTpoeHue,
CBOMCTBA, IPUMEHEHUE.
IIpuponsslil KayuyyK.

2.14

2.15

ATNKUHBL. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHHUE aleTUJICHA.
I'omouioru u n3omepsl.
Howmenxkiarypa.
dusnyeckue u
XUMUYECKHUE CBOKCTBA.
[Tonyyenue.
[IpumeHenue.

ApomMaTu4ecKHeyTiIeBo
OpOJIBI

https://www.youtube.com/w

atch?v=8jkITKCAAGS8

2.16

dusznueckue u
XUMHUYECKUE CBOUCTBA
Oen3oIa.

2.17

2.18

[ToBTOpEHME N0 TEME
«HenpenenvHbie n
apoMaTHIeCKHue
YTJIEBOJIOPOIBIY.
Koumponvnas paboma
Ne2 o Teme
«HenpenenbHbie n
apoMaTHUYECKue

https://www.youtube.com/w

atch?v=FBgNAiOrwcY



https://www.youtube.com/watch?v=8jkl7KCAAG8
https://www.youtube.com/watch?v=8jkl7KCAAG8
https://www.youtube.com/watch?v=FBgNAiOrWcY
https://www.youtube.com/watch?v=FBgNAiOrWcY

YIJIICBOAOPOALD.

[IpupoaHbie HCTOYHUKHT

https://www.youtube.com/w

2.19 YTIIEBOJOPOIOB U UX 2 atch?2v=K GIOXMZiY 20
nepepabdoTka
Hroromnopazaeny 20

Pa3znen 3. Kuciioponconep:kauue opranHudeckue coeJuHEHHs

3.1

3.2

3.3

3.4

Cnuptsl. ®eHoun.

OpHoaToMHBIE
npeJeNbHbIE CIIUPTHI.
CrpoeHne MoseKyil,
(byHKIMOHATIbHAS
rpynmna. M3omepus u
HOMEHKJIATypa.

Bonoponnas cBs3e.
CaolicTBa 3TaHOIA.
dusnonaorunyeckoe
JEUCTBHE CIIUPTOB Ha
OpraHM3M YeJOBeKa.

ITonyuyenue u
IIPUMEHEHUECTIUPTOB

https://www.youtube.com/w
atch?v=IljuLEIREgh8https://
www.youtube.com/watch?v
=EmVXUC7nnD8https://w
ww.youtube.com/watch?v=

AdVsp3cln7Y

3.5

MHOroaToMHbIE CITUPTHI.
OTUIICHTIINKOJIb,
rinuepuH. CBOKHCTBa,



https://www.youtube.com/watch?v=KGIQXMZjY20
https://www.youtube.com/watch?v=KGIQXMZjY20
https://www.youtube.com/watch?v=IjuLEIREqh8
https://www.youtube.com/watch?v=IjuLEIREqh8
https://www.youtube.com/watch?v=IjuLEIREqh8
https://www.youtube.com/watch?v=AdVsp3c1n7Y
https://www.youtube.com/watch?v=AdVsp3c1n7Y
https://www.youtube.com/watch?v=AdVsp3c1n7Y

IIPUMEHEHHUE.

3.6

®enonbl. CTpoeHue
MOJIEKYJIBbI (PeHOIIA.
CaoiicTBa ¢eHoa.
Tokcuunocts penona u
€ro COCIMHECHU.
[TpumenenunedeHomna.

3.7

ANBOETUIbL.
KapOoHOBBIE KHCITOTHI.
Crnosxubie 3¢upbl

https://www.youtube.com/w
atch?v=dBACqg2zqcr8https:/
/www.youtube.com/watch?v
=PdmRp01Wa0Mhttps://w
ww.youtube.com/watch?v=

kZX6bV9c1JQ

3.8

Anpaeruasl. CTpoeHne
MOJICKYJIbI
dbopManbaeruaa.

D yHKIMOHATIBHAS
rpynmna. M3omepus u
HOMEHKJIATypa.

3.9

CaoiicTBa aJIbJIETU/I0B.
dopmManpaerua u
aleTanbJIeru;
MoJTy4yeHue u
IpUMEHEHHE.

3.10

AIIETOH — MPEJICTABUTEND

keToHOB. CTpoeHue

MouieKynsl. [IpuMenenue.

3.11

OIHOOCHOBHEIE

npeaebHbIe KapOOHOBBIC



https://www.youtube.com/watch?v=dBACq2zqcr8
https://www.youtube.com/watch?v=dBACq2zqcr8
https://www.youtube.com/watch?v=dBACq2zqcr8
https://www.youtube.com/watch?v=dBACq2zqcr8
https://www.youtube.com/watch?v=kZX6bV9c1JQ
https://www.youtube.com/watch?v=kZX6bV9c1JQ
https://www.youtube.com/watch?v=kZX6bV9c1JQ

3.12

3.13

3.14

KUCIoThl. CTpoeHue
MOJIEKYI.

O yHKIIMOHATbHAS
rpynna. M3omepus u
HOMEHKJIATypa.

CBoiicTBa KapOOHOBBIX
KHuCIIo0T. Peaknusa
aTepupUKaIUH.
[Tonmy4yenue kapOOHOBBIX
KHUCJIOT U IPUMEHEHHUE.
Kparkuecsenenus o
HenpeelbHbIXKapOOHOB
BIXKHCIIOTAX.

Nuctpykrax no Th.
Ilpakmuyeckas paboma

Ne3 «Ilomyaenue u 1
CBOMCTBa KapOOHOBBIX

KHCIIOT».

Nuctpykrax no Th.
Ilpakmuyeckas paboma
Ned «Pemnienue
JKCIIEPUMEHTAIIBHBIX
3a/1a4 Ha PaclO3HAaBaHUE
OpPraHUYECKUX BELIECTBY.

3.15

IToBTOpEHME 1O TEME
«Kucnopoaconepxaiue
OpraHNu4ecKHue
COCITUHCHHUS.

3.16

Koumponvnas paboma 1




MNe3 o Temam «CriupTsl
1 (HEeHOITBIY,
«ANBIIETUIBI, KETOHBI»,
«KapOoHOBBIE KHCIOTBI».

3.17

CrnoxHble 3¢upbL:
CBOMCTBA, IIOJIy4CHHUE,
IpPUMEHEHHE.

3.18

3.19

JKupsl, ctpoeHue )KUPOB.
Kups! B npupone.
CgoiictBa. [Ipumenenue.
Moronue cpeacTsa.
[IpaBua 6e30macHOrO
oOparieHus co
CpeacTBaMu OBITOBOM
XUMHH.

YrineBoabl

https://www.youtube.com/w
atch?v=kru2Znx57dwhttps:/
/www.youtube.com/watch?v

=yZ Q4hrmOrc

3.20

XHUMHUYECKHECBOUCTBATII
0KO03bl. [[pumenenmue.

3.21

3.22

Caxaposa. Ctpoenue
MosiekyIbl. CBOMCTBA,
MIPUMEHCHHE.

Kpaxman —
MIpPE/ICTaBUTENh
MIPUPOIHBIX MTOJIMMEPOB.
duznueckue u
XUMHUYECKHE CBOKCTBA.



https://www.youtube.com/watch?v=kru2Znx57dw
https://www.youtube.com/watch?v=kru2Znx57dw
https://www.youtube.com/watch?v=kru2Znx57dw
https://www.youtube.com/watch?v=kru2Znx57dw

Haxoxnenue B mpupoze.
[Ipumenenue.

Ienntonoza —
MPEICTABUTEN b
MPUPOAHBIX MMOJIUMEPOB.
393 dusnveckue u ) 1 0 0
XMMHYECKHUE CBOMCTBA.
Haxoxnenue B mpupose.
[Ipumenenue.

AI_IeTaTHO CBOJIOKHO.

Nucrpykrax no Th.
IIpakmuyeckas paboma
No5 «Pemienue

3.24 9KCIIEPUMEHTAIBHBIX 1 0 1
3aJa4 Ha MOJlyYeHHe U
pacrno3HaBaHUe
OpPTaHUYECKUX BEUIECTBY.

IToBTOpEeHUEIOTEME

3.25
«YTIEeBOOBI

3 0 0

Hroromnopasaery 29

Pa3nes 4. Azorcoagepskanue opraHi4ecKue coeJHHEeHH

https://www.youtube.com/w
atch?v=GMO0OO0rXCk3whttp

AMUHBI. AMUHOKHUCIIOTEI. s:/[foxford.ru/wiki/biologiya

4.1 3 0 0 .
benku. [aminokislotyhttps://www.y
outube.com/watch?v=_61uh

RxQtmk

4.2 dusnyeckue u 1 0 0



https://www.youtube.com/watch?v=GM0O0rXCk3w
https://www.youtube.com/watch?v=GM0O0rXCk3w
https://www.youtube.com/watch?v=GM0O0rXCk3w
https://www.youtube.com/watch?v=GM0O0rXCk3w
https://www.youtube.com/watch?v=_61uhRxQtmk
https://www.youtube.com/watch?v=_61uhRxQtmk
https://www.youtube.com/watch?v=_61uhRxQtmk

4.3

XUMHUYECKHE CBOMCTBA.
[IpeBpareHus 0EIKOB B
opraHu3me. YCIeXH B
W3YYCHHUH U
CHHTE3e0EIIKOB.

[TousiTue 00
a30TCOJIepKAITUX
reTEePOIUKINYECKUX
coeguHeHusX. [lupuaun.
ITuppou.
[TupumMuIMHOBBIE U
ITYPUHOBBIE OCHOBAHMUSI.
HyknenHnoBbie KUCHOTHI:
COCTaB, CTPOEHUE.

https://videouroki.net/tests/h
imiya/?uc=489

Hroromnopaszaeiy

Paszpnen 5. Xumus nosiumepoBn

5.1

OO0MMENOHATUAXUMUN
BMC

https://www.youtube.com/w
atch?v=_rynw4HUJts

5.2

[Inactmaccel. Kayayku.
BonoxHa.

https://www.youtube.com/w
atch?v=yRKodqrfTig

5.3

5.4

Nuctpykrax no Th.
Ilpaxmuueckas paboma
N6 «Pacno3HaBaHue
IIJJACTMACC U BOJIOKOH)

Koumponvnas paboma
Noe4 1o TemaM «C10KHEIC
a¢upsl. XKupbi»,
«YTIIEBOIIBI,



https://videouroki.net/tests/himiya/?uc=489
https://videouroki.net/tests/himiya/?uc=489
https://www.youtube.com/watch?v=_rynw4HUJts
https://www.youtube.com/watch?v=_rynw4HUJts
https://www.youtube.com/watch?v=yRKodqrfTig
https://www.youtube.com/watch?v=yRKodqrfTig

«A30TcoiepKalne
OpraHuyecKue
COETUHEHUS.

Hroronopazneny

Pazgen 6. Xumusi okpy:xarouiei cpeabl

XUMHUYECKOE
6.1 3ap HgHeHHev 2 https://www.youtube.com/w
' OKPYIAIOMIEH CPE/BI €TI0 atch?v=BW3N2yrelL8
HOCJIEICTBUA. XUMHUSI U
310POBBSI.
C
6.2 g cgeMaTnsaum[ Hv 9 https://www.youtube.com/w
' ODODIICHHE SHAMHI IO atch?v=fG2Ch27M-5¢
KypcCy
6.3 Hroroselitypok 1
Hroro S
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME

TEMATHYECKOE IINTAHUPOBAHHUE



https://www.youtube.com/watch?v=BW3N2yrelL8
https://www.youtube.com/watch?v=BW3N2yrelL8
https://www.youtube.com/watch?v=fG2Ch27M-5c
https://www.youtube.com/watch?v=fG2Ch27M-5c

11 KIIACC

KoaundecTtBouacoB Hara
Ne HanmenoBanuepasae resp— DJIeKTPOHHbIE
n/ JIOB H B Konrposbnsie  IIpakrnyeckue (unposrie)
n TEeMIIPOrPaMMBbI cero pPadoThI pPadoThI o0pa3oBaTe/ibHbIEPECYPCHI
I1aH (paxr
Paznen 1.TeopeTnyeckneoCHOBLIXMMHUU
BBoaHbIN HHCTPYKTaX
10 TEXHUKE
OesomacnocTH, https://edu.gospmr.org/mod/pa
:/ledu.gospmr.org
1.1 IT . 1 0 0 3 )
PEAMET XUMHIH ge/view.php?id=507 lang=uk
Hayunble MeTOaBI
ITIO3HAHHA BCIICCTB.
[ToBTOpEHMeE.
CrpoeHune aToMoB. https://www.youtube.com/watc
[Tepuoanuecknii 3aK0H h?v=KF2WpcJEmKKkhttps://w
u [lepuonnueckas ww.youtube.com/watch?v=Ud
1.2 2 0 0
CHUCTEMa XUMHYECKUX Og8puat2ghttps://www.youtub
anemenToB /l. U. e.com/watch?v=unMMFK6DA
MeHieneena. GU
ITomoxeHue B
ITepuoanueckoit
13 CHOTEME BOLODOLA 1 0 0 https://edu.gospmr.org/mod/pa
' AlopoAa, ge/view.php?id=833
JIAaHTAaHOUJIOB,
AKTUHOUIOB.
1.4 BanenrHocTs. 2 0 0 https://www.youtube.com/watc



https://edu.gospmr.org/mod/page/view.php?id=507%20lang=uk
https://edu.gospmr.org/mod/page/view.php?id=507%20lang=uk
https://www.youtube.com/watch?v=KF2WpcJEmKk
https://www.youtube.com/watch?v=KF2WpcJEmKk
https://www.youtube.com/watch?v=KF2WpcJEmKk
https://www.youtube.com/watch?v=KF2WpcJEmKk
https://www.youtube.com/watch?v=unMMFK6DAGU
https://www.youtube.com/watch?v=unMMFK6DAGU
https://www.youtube.com/watch?v=unMMFK6DAGU
https://edu.gospmr.org/mod/page/view.php?id=833
https://edu.gospmr.org/mod/page/view.php?id=833
https://www.youtube.com/watch?v=xY0WDIa65zE

Baneutnrie
BO3MOXHOCTH aTOMOB

h?v=xYOWDIa65zE

XUMHUUYECKUX
3JIEMEHTOB.
CTpoeHUEBEIECTBA.
15 leoroo SpasHeBeLIEeT https://www.youtube.com/watc
' P B h2v=L1A--POZPRc
B.
OCHOBHBIE BUJIBI
XAMHUYECKOH CBSI3U.
https://www.kursoteka.ru/cour
1.6 KoBanenrtnas, nonHas,
se/1325/lesso
BOJIOPOAHAS U
MeTauInyecKas CBI3b.
Tumsr o
S —— https://foxford.ru/wiki/himiya/t
1.7 p B Ny ipy-kristallicheskih-reshetok-i-
pPEemETOK U CBOMCTBA e ;
fizicheskie-svoystva-veschestv
BEILIECTB
18 U https://www.youtube.com/watc
' ceruepeartt h?v=dT1P4Rp8ma4
CxkopocTh
XUMUYECKOU PEAKLIHUHU. https://foxford.ru/wiki/himiya/f
19 DakKTOpPHI, BAUSIOIINE aktory-vliyayuschie-na-
Ha CKOPOCTh skorost-reaktsii
XUMHYECKON PEaKLIUH.
CxkopocTb
XUMHUYECKHUX PEAKIIHIA.
1.10 3aKoH JAEUCTBYIOMIMX
macc. Katanus u
KaTaaus3aTop.
1.11 Cpena BOAHBIX



https://www.youtube.com/watch?v=L1A--P0ZPRc
https://www.youtube.com/watch?v=L1A--P0ZPRc
https://www.kursoteka.ru/course/1325/lesso
https://www.kursoteka.ru/course/1325/lesso
https://foxford.ru/wiki/himiya/tipy-kristallicheskih-reshetok-i-fizicheskie-svoystva-veschestv
https://foxford.ru/wiki/himiya/tipy-kristallicheskih-reshetok-i-fizicheskie-svoystva-veschestv
https://foxford.ru/wiki/himiya/tipy-kristallicheskih-reshetok-i-fizicheskie-svoystva-veschestv
https://www.youtube.com/watch?v=dT1P4Rp8ma4
https://www.youtube.com/watch?v=dT1P4Rp8ma4
https://foxford.ru/wiki/himiya/faktory-vliyayuschie-na-skorost-reaktsii
https://foxford.ru/wiki/himiya/faktory-vliyayuschie-na-skorost-reaktsii
https://foxford.ru/wiki/himiya/faktory-vliyayuschie-na-skorost-reaktsii

pacTBOpOB.
Bonopoansrit
nokazateinb (pH).

XUMHYECKOE
PaBHOBECHE U YCIIOBUS

https://foxford.ru/wiki/himiya/

1.12 1 smeschenie-himicheskogo-
€ro CMEUIEHHUS. ravnovesiva
[Tpunuun/lelllarense.

1.13  Pemenuesanaq 1
Konmponvnas paboma https://infourok.ru/kontrolnaya

1.14  MNel «Teoperuueckue 1 rabota_po_himii_11_klass-
OCHOBBI XMMUM 311893.htm

Hroronopasznery 19
Paznen 2.HeoprannyeckassxuMust
21 JlHCHepCHBICCHCTEMB! 9 https://www.youtube.com/watc
h?v=boKtNgnUyqQ
CriocoObIBBIpAKEHUSK

2.2 OHIIEHTPALIMMPACTBOP 1
OB

53 Pemenne 3amau mo 5 https://www.youtube.com/watc
TeMe «PacTtBopsDy h?v=YhKWXI_g5FA
lIpakmuueckas
paboma

24 Nel«ITpuroroBienue 1 https://www.youtube.com/watc
pacTBOPOB C 3aJJaHHON h?v=escdAOmcziE
MOJIIPHOH
KOHILIEHTpauen»

95 DIIEKTPOIUTHYECKAS 9 https://www.youtube.com/watc

JUCCOIAAIINS.

h?v=XyhOyXuE3PU



https://foxford.ru/wiki/himiya/smeschenie-himicheskogo-ravnovesiya
https://foxford.ru/wiki/himiya/smeschenie-himicheskogo-ravnovesiya
https://foxford.ru/wiki/himiya/smeschenie-himicheskogo-ravnovesiya
https://infourok.ru/kontrolnaya_rabota_po_himii_11_klass-311893.htm
https://infourok.ru/kontrolnaya_rabota_po_himii_11_klass-311893.htm
https://infourok.ru/kontrolnaya_rabota_po_himii_11_klass-311893.htm
https://www.youtube.com/watch?v=boKtNqnUyqQ
https://www.youtube.com/watch?v=boKtNqnUyqQ
https://www.youtube.com/watch?v=YhKWXl_q5FA
https://www.youtube.com/watch?v=YhKWXl_q5FA
https://www.youtube.com/watch?v=escdA0mcziE
https://www.youtube.com/watch?v=escdA0mcziE
https://www.youtube.com/watch?v=XyhOyXuE3PU
https://www.youtube.com/watch?v=XyhOyXuE3PU

Peakuuu noHHOTO

oOmeHa.
https://foxford.ru/wiki/himiya/
2.6 ['unponms L
gidroliz
57 XUMHUYECKUENCTOUHUK
' UTOKA
28 PsancranmapTHBIXAJIEKT
' POIHBIXIIOTEHI[HAIOB
29 Koppo3sus meramios u
' €€ IpeayIpeKIcHIE
2.10  Drexrtponu3
Konmponvnaspaboma https://nsportal.ru/shkola/khimi
511 No2 va/library/2013/09/05/kontroln
' «XMMUUECKHEPEAKIIUH aya-rabota-khimicheskie-
» reaktsii
http://chemistrytable.dx.am/arti
2.12 Mertamiel cles/Electrochemical reactivity
_series_rus.php
513 Oxcuabl 1 https://invat.online/lectia/prive
' THIPOKCHIBIMETAILIOB ste/686
IIpakmuueckas
paboma Ne2. Pemenne
514 https://www.youtube.com/watc
. BKCHepI/IMeHTaIII)HI)IX h’7v=Ea8927oBzWY
337144 10 TEME
«MeTamiey.
515 0 https://www.youtube.com/watc
' CMeTAILIE h2v=F51JKziMEh8
216 Oomas https://www.youtube.com/watc

XapaKTepUCTHKA

h?v=ijbaZyPO5CQ



https://foxford.ru/wiki/himiya/gidroliz
https://foxford.ru/wiki/himiya/gidroliz
https://nsportal.ru/shkola/khimiya/library/2013/09/05/kontrolnaya-rabota-khimicheskie-reaktsii
https://nsportal.ru/shkola/khimiya/library/2013/09/05/kontrolnaya-rabota-khimicheskie-reaktsii
https://nsportal.ru/shkola/khimiya/library/2013/09/05/kontrolnaya-rabota-khimicheskie-reaktsii
https://nsportal.ru/shkola/khimiya/library/2013/09/05/kontrolnaya-rabota-khimicheskie-reaktsii
http://chemistrytable.dx.am/articles/Electrochemical_reactivity_series_rus.php
http://chemistrytable.dx.am/articles/Electrochemical_reactivity_series_rus.php
http://chemistrytable.dx.am/articles/Electrochemical_reactivity_series_rus.php
https://invat.online/lectia/priveste/686
https://invat.online/lectia/priveste/686
https://www.youtube.com/watch?v=EaB927oBzWY
https://www.youtube.com/watch?v=EaB927oBzWY
https://www.youtube.com/watch?v=F5IJKziMEh8
https://www.youtube.com/watch?v=F5IJKziMEh8
https://www.youtube.com/watch?v=ijbaZyPO5CQ
https://www.youtube.com/watch?v=ijbaZyPO5CQ

OKCHJIOB HEMETAJIOB
u
KHCJIOPOJICOACPIKAIIIX
KHUCJIOT

OKHUCITUTENBHBIE

https://www.youtube.com/watc

TECXHOJIOTHYCCKHE

2.17 CBOI/IClea CEpHOH U 2 hov=xtSMpDagUso
A30THOW KHUCIIOT
518 BonopoansiecoenrHeH 1
HSHEMETAIIJIOB
Cas13b
519 HEOPraHUYECKUuX 1 5 https://www.youtube.com/watc
' OpraHUYEeCKUX h?v=BGtxUEIW2Y4
BEIIIECTB
Ipaxmuueckas
aboma Ne. Pemenue
220 P S —— 1 https://www.youtube.com/watc
' JRCIIEpIME h?v=vDYnCkdzUg4
3a/1a4 10 TeMe
«Hemertammby.
2.21 Pemenneszanau 1
Koumponvnas paboma https://www.institute-of-
2.22 Ne3 «BemecTBa 1 ux 1 education.com/methodlib/134/
CBOMCTBAY 80190
Hroronopazneny 41
Paznen 3.Xumusi v :KU3Hb
31 XUMIS 7 SKUBHE 2 https://www.youtube.com/watc
: h?v=0yGs5Q-Tijjg
XUMUKO-
3.2 2



https://www.youtube.com/watch?v=xtSMpDaqUso
https://www.youtube.com/watch?v=xtSMpDaqUso
https://www.youtube.com/watch?v=BGtxUElW2Y4
https://www.youtube.com/watch?v=BGtxUElW2Y4
https://www.youtube.com/watch?v=vDYnCkdzUg4
https://www.youtube.com/watch?v=vDYnCkdzUg4
https://www.institute-of-education.com/methodlib/134/80190
https://www.institute-of-education.com/methodlib/134/80190
https://www.institute-of-education.com/methodlib/134/80190
https://www.youtube.com/watch?v=OyGs5Q-Tjjg
https://www.youtube.com/watch?v=OyGs5Q-Tjjg

TIPUHITAIIBI
MPOMBIIIJIEHHOTO
MOJTyYEHUS] METAJLIOB.
[TpousBoacTBOUyTyHA
U CTaJIu.

XuMus B OBITY.

33 XuMudeckas 9
MIPOMBIIIEHHOCTh U
OKpY’Karollas cpefa.

34 [ToBTOpeHune 2

Hroronopaszaeny 8
OBIIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

KosmuecTBo4acos DJIEKTPOHHBIE

Ne (undposbie)
Tembl ypoka Koutpoabubie IlpakTuueckuepado
oOpa3oBaTeJibHbIEpeCyp

n/n Bcero
padoTbI ThI
ChI

[IpenMeT opranuyeckoi
https://www.youtube.com/w

atch?v=fG2Ch27M-
5chttps://www.youtube.com

coequHeHuil A. M. /watch?v=gqsWmkHpK5k
byrtneposa.

xumuu. Teopus

CTPOCHUSI OPTaHUYECKUX 1 0 0

CtpyKkTypHast ©30MepHsl.
Howmenkinarypa.
3HavYeHnEe TEOpUn 1 0 0
CTPOCHUSI OPTAaHHUYECKUX
COCTUHEHUH.

DneKTpoHHas IpUpoja
XUMHYCCKHX CBS3CH B
OpTraHUYECKHUX
COCIUHCHHUSX.
CrniocoObIpa3peiBacBsizeit
B
MOJIEKYJIaXOpraHUYECKUX
BEIIIECTB.

Knaccudukanusiopranmy http://orgchem.ru/chem1/p2
€CKUXCOEIUHEHUIN 21.php



https://www.youtube.com/watch?v=fG2Ch27M-5c
https://www.youtube.com/watch?v=fG2Ch27M-5c
https://www.youtube.com/watch?v=fG2Ch27M-5c
https://www.youtube.com/watch?v=fG2Ch27M-5c
http://orgchem.ru/chem1/p2_21.php
http://orgchem.ru/chem1/p2_21.php

[IpenenbHBIEYTIEBOAOPO
bl — AJIKAHbI

https://www.youtube.com/w

atch?v=fKDAkoUBKSsghttp

s://www.youtube.com/watch

2v=wWVKbTNTQVA

DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOCHHE aJIKaHOB.
TI'omonorunueckuii ps.
Homenkiarypa u
HU30MepHs.

duznueckue u
XUMHYECKHE CBOICTBA
aJIKaHOB.
Peaknunzamenienus.

10

ITonydyenue u
MPUMEHEHNUEATKAHOB

[ukaoankaHsI.
CrtpoeHune MoJeKyi,
TOMOJIOTUYECKHH Pl
Haxoxnenue B ipupoze.
duznueckue u
XUMHYSCKHE CBOMCTBA.

HNucrpykrax no Th.
Ilpakmuueckas paboma
Nel «KauecTBeHHOE
ONpeJieNIeHue yriepoaa u
BOZOPOJA B



https://www.youtube.com/watch?v=fKDAkoUBKsg
https://www.youtube.com/watch?v=fKDAkoUBKsg
https://www.youtube.com/watch?v=fKDAkoUBKsg
https://www.youtube.com/watch?v=fKDAkoUBKsg

OPraHUYEeCKHUX

BEIIIECTBAX ).
Konmponvnasn paboma https://doc4web.ru/himiya/k
1 Nel o Teme ontrolnaya-rabota-po-teme-
«IpenenpHbIe predelnie-i-nepredelnie-
YTJIEBOJOPOIBI. uglevodorodi.html
https://www.youtube.com/w
atch?v=ksoY-
Hempenemsesre LI 1MYhttps://wwv_v.voutub
12 YTIICBOIOPOIBI: AIKSHBI, e.com/watch?v:4a1|1_GI_-|'I'_9
5chttps://foxford.ru/wiki/hi
AIKaIACHEL, alIKMHEL miya/alkadienyhttps://www.
youtube.com/watch?v=TyD
ZoBV02Mg
AJKEeHBI. DIIEKTPOHHOE U
MPOCTPAHCTBEHHOE
13 CTPOCHUE AJTKEHOB.
Tl'omonornueckuit ps.
Howmenkinarypa.
H3omepus.
XuMHYECKHEe CBOMCTBA:
PCaKMU OKHCIICHHA,
14 IIPUCOEINHEHHS],
MOJIMMEPU3ALUU.
[IpaBunroMapkoBHUKOBA.
15 [Tonyuyenue u
MIPUMEHEHUEATIKEHOB
16 Wucrpykrax no Th.



https://doc4web.ru/himiya/kontrolnaya-rabota-po-teme-predelnie-i-nepredelnie-uglevodorodi.html
https://doc4web.ru/himiya/kontrolnaya-rabota-po-teme-predelnie-i-nepredelnie-uglevodorodi.html
https://doc4web.ru/himiya/kontrolnaya-rabota-po-teme-predelnie-i-nepredelnie-uglevodorodi.html
https://doc4web.ru/himiya/kontrolnaya-rabota-po-teme-predelnie-i-nepredelnie-uglevodorodi.html
https://www.youtube.com/watch?v=ksoY-LI_1MY
https://www.youtube.com/watch?v=ksoY-LI_1MY
https://www.youtube.com/watch?v=ksoY-LI_1MY
https://www.youtube.com/watch?v=ksoY-LI_1MY
https://www.youtube.com/watch?v=ksoY-LI_1MY
https://foxford.ru/wiki/himiya/alkadieny
https://foxford.ru/wiki/himiya/alkadieny
https://foxford.ru/wiki/himiya/alkadieny
https://foxford.ru/wiki/himiya/alkadieny

Ipaxmuyeckas paboma
No2 «Ilonyuenune
STUJICHA U U3YUYEHUE €r0
CBOMCTBY.

17

18

Ankanuensl. CTpoeHue,
CBOMCTBA, IPUMEHEHUE.
[IpuponHbIi KaydyK.
AJIKMHBL. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOCHHE ALETHUIICHA.
TI'omonoru u n3omepsl.
Howmenkiarypa.
dusznyeckue u
XUMHUYECKHUE CBOWCTBA.
ITony4enue.
IIpumeHeHue.

19

ApOoMaTH4YeCKUEYTIIEBO]]
OpOJIbI

https://www.youtube.com/w
atch?v=8jkl7TKCAAGS

20

21

22

duznueckue n
XUMHUYECKUE CBOWCTBA
Oen3oJIa.

[ToBTOpenue no reme
«HenpenenpHble U
apOMaTHYECKHE
YTIEBOIOPOABIY.

Koumponvnas paboma
No2 o teme

https://www.youtube.com/w
atch?v=FBgNAiOrwcY



https://www.youtube.com/watch?v=8jkl7KCAAG8
https://www.youtube.com/watch?v=8jkl7KCAAG8
https://www.youtube.com/watch?v=FBgNAiOrWcY
https://www.youtube.com/watch?v=FBgNAiOrWcY

«HenpenenpHble U
apOMaTUYECKUE
YII€BOIOPOABIY.

[TpupoaHbIe HCTOUHUKH

https://www.youtube.com/w

23 YIJICBOZIOPOAOB H HX atch?v=KGIQXMZ] Y20
nepepaboTka
https://www.youtube.com/w
atch?v=IljuLEIREgh8https://
Www.youtube.com/watch?v
24 Crprh. Gexor. =EmV/XUC7nnD8https://w
ww.youtube.com/watch?v=
AdVsp3cln7Y
OnHoaTOMHBIC
npeenbHbIe CITUPTHI.
o5 Ctpoenue MoJIeKy,
(GyHKIIMOHATBHAS
rpynna. Mzomepus u
HOMEHKJIaTypa.
Bonoponnas cBA3b.
CBoiicTBa 3TaHOJIA.
26 dusznonornueckoe
JICWCTBUE CIUPTOB Ha
OpraHW3M YeJIOBEeKa.
7 [Tonyuyenue u
MMPUMCHCHUCCITUPTOB
08 MHOT0aTOMHBIE CITUPTHI.

OTUIICHTIINKOJIb,



https://www.youtube.com/watch?v=KGIQXMZjY20
https://www.youtube.com/watch?v=KGIQXMZjY20
https://www.youtube.com/watch?v=IjuLEIREqh8
https://www.youtube.com/watch?v=IjuLEIREqh8
https://www.youtube.com/watch?v=IjuLEIREqh8
https://www.youtube.com/watch?v=AdVsp3c1n7Y
https://www.youtube.com/watch?v=AdVsp3c1n7Y
https://www.youtube.com/watch?v=AdVsp3c1n7Y

29

rimuepuH. CBOHCTBa,
IIPUMEHEHUE.

®enonbl. CTpoeHue
MOJIEKYJIbI (heHOJIa.
CaoticTBa ¢eHona.
TokcuaHOCTH PeHOMA U
€ro COeAMHEHU M.
[Tpumenennedenomna.

30

AJLIEruaml.
Kap6oHOBBIE KHCTOTHI.
CrnosxHble 3upsl

https://www.youtube.com/w
atch?v=dBACqg2zqcr8https:/
/www.youtube.com/watch?v
=PdmRp01Wa0Mhttps://w
ww.youtube.com/watch?v=

kZX6bV9c1JQ

31

Anpneruasl. CTpoeHue
MOJIEKYJIbI
dbopmainbaerua.
DyHKIHOHATIbHAS
rpynmna. M3omepus u
HOMEHKJIaTypa.

32

CBOMCTBA aJIbIETHIIOB.
dopmanbaerua u
areTaabaeru;
MOJTyYeHUE U
MPUMEHEHUE.

33

AIIETOH — MIPE/ICTaBUTEIb
KeToHOB. CTpoeHue



https://www.youtube.com/watch?v=dBACq2zqcr8
https://www.youtube.com/watch?v=dBACq2zqcr8
https://www.youtube.com/watch?v=dBACq2zqcr8
https://www.youtube.com/watch?v=dBACq2zqcr8
https://www.youtube.com/watch?v=kZX6bV9c1JQ
https://www.youtube.com/watch?v=kZX6bV9c1JQ
https://www.youtube.com/watch?v=kZX6bV9c1JQ

34

MoJIeKyJbl. [Ipumenenue.

OIHOOCHOBHEIE
npezenbHble KapOOHOBBIE
KHCIO0THL. CTpoeHue
MOJIEKYIL.
DyHKIHOHATIbHAS
rpynmna. M3omepus n
HOMEHKJIATypa.

35

CaoiicTBa KapOOHOBBIX
KHUCJIOT. Peakuus
ITePUPHUKAIHH.
[Tonyuenne kapOOHOBBIX
KHCJIOT U IPUMEHEHHUE.
KpaTkuecsenenus o
HeTpe1eIbHbBIXKapOOHOB
BIXKHCJIOTAX.

36

Nucrpykrax no Th.
IIpaxmuueckasn paboma
Ne3 «Ilonyuenne n
CBOMCTBA KapOOHOBBIX
KHCIIOT».

37

NuctpykTax no Th.
Ilpakmuueckas paboma
No4 «Pemienue
IKCIIEPUMEHTATBHBIX
3a/1a4 Ha pacro3HaBaHUE
OpPTaHHYECKUX BEIIECCTBY.




38

[ToBTOpEeHnue no teme
«Kucnopoaconepxaune
OpraHUYEeCKHe
COCIMHEHUS».

39

Konmponvuasa paboma
Ne3 o Temam «CriupTsl
U (EHOIIBIY,
«AJBIETH]IBI, KETOHBI»,

((Kap60HOBBIe KHCIIOTBI».

40

41

Crnoxnble 3¢upsr:
CBOMCTBA, IIOJIy4ECHHUE,
pUMEHECHHE.

XKupsl, cTpoeHne KUPOB.
Kups! B pupoze.
Cgoiicta. [Ipumenenue.
Moronue cpeacTsa.
[IpaBuna 6e3onacHoro
oOparieHus co
CpelncTBaMu OBITOBOM
XUMUH.

42

VYraeBoasl

https://www.youtube.com/w
atch?v=kru2Znx57dwhttps:/
/www.youtube.com/watch?v

=yZ Q4hrmQrc

43

XUMHYECKHECBOUCTBRATII
10K03bl. [Ipumenenue.

44

Caxapo3za. Ctpoenue



https://www.youtube.com/watch?v=kru2Znx57dw
https://www.youtube.com/watch?v=kru2Znx57dw
https://www.youtube.com/watch?v=kru2Znx57dw
https://www.youtube.com/watch?v=kru2Znx57dw

45

MouiekyJibl. CBOMCTBA,
MIpUMEHEHUE.

Kpaxman —
MIPEACTABUTEND
MPUPOIHBIX MTOJIMMEPOB.
dusnyeckue u
XUMHYECKHE CBOMCTBA.
Haxoxnenue B mpupoze.
[Ipumenenue.

46

47

48

Ilemmronoza —
MpEeACTaBUTENh
MIPUPOTHBIX MTOJIMMEPOB.
dusnveckue u
XUMHYECKHE CBONCTBA.
Haxoxnenue B mpupoze.
IIpumeHeHue.
A1eTaTHOEBOJIOKHO.

Nucrpykrax no Th.
Ipaxmuyeckas paboma
No5 «Pemienue
IKCIIEPUMEHTATBHBIX
3a/1a4 Ha MOJIyUYeHUE U
pacro3HaBaHue
OpPTaHHYECKUX BEIICCTBY.

[ToBTOpenuenoreme
«YTIIeBOABD)




49

50

AMHUHBI. AMUHOKHCIIOTEL.
Benku.

duznyeckue u
XUMHYECKHE CBOMCTRA.
[IpeBpamenus 6eIKOB B
OpraHu3Me. Y Crexu B
W3YYCHHUH U
CHHTE3€0EIIKOB.

51

52

[Tonstre 00
a30TCO/ICPIKAIIIX
TCTCPOUMKINICCKUX
coenmuHeHUAX. [TupuauH.
ITuppoa.
[MupuMuIUHOBBIE U
MIypPUHOBBIE OCHOBAHUSI.
HYKJ'IGI/IHOBI)IG KHUCJIOTHI:
COCTaB, CTPOEHHE.

OOLIHENTOHATUAXUMU A
BMC

53

ITnactmaccel. Kayuykn.
Bouokna.

54

NuctpykTax no Th.
Ilpakmuueckas paboma
No6 «Pacno3HaBanue
IJIACTMACC M BOJIOKOH)

55

Koumponvnas paboma
Ne4 o temaM «CI105KHBIE




a¢upsL. XKups»,
«YTIEeBOIBIY,
«A30Tconepxaniue
OpraHUYeCKHe
COCIMHEHUS».

56

XUMHYIECKOe
3arpsi3HEHUE
OKPY’KaroIlle cpefipl ero
MOCHEACTBUA. XUMHUS U
370POBbSI.

57

Cucremarusanus u
000011IeHrE 3HAHU 110

Kypcy

58

Hrtoro

HroroBeiitypok

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68




IHOYPOYHOE IIVTAHUPOBAHUME

11 KJIACC
KosanyecTBouacoB
e DJIeKTPOHHbIE
w/n Tema ypoka Beero Konrpoabueie IIpakruueckue (uudposbie)
padoThI padoThI o0pa3oBaTebHbIEpeCyPChI
BBogHbrit
HHCTPYKTAX I10
TCXHUKEC
0e30ITacHOCTH. https://edu.gospmr.org/mod/pa
1 1 0 0 i .
[Ipeamet xummuu. ge/view.php?id=507 lang=uk
Hayunbie MeTo b1
MTO3HAHMSI BEIICCTB.
IToBTOpeHwMeE.
Crpoenne aToMOB. https://www.youtube.com/watc
Hepuonmaeckuit h2v=KF2WpcJEmKKkhttps://w
5 3aKOH U 2 0 0 ww.youtube.com/watch?v=Ud
Ilepronnueckas Og8puat2ghttps://www.youtub

CHCTEMa XUMUYECKUX
anemenTos /I. W.

e.com/watch?v=unMMFK6DA
GU



https://edu.gospmr.org/mod/page/view.php?id=507%20lang=uk
https://edu.gospmr.org/mod/page/view.php?id=507%20lang=uk
https://www.youtube.com/watch?v=KF2WpcJEmKk
https://www.youtube.com/watch?v=KF2WpcJEmKk
https://www.youtube.com/watch?v=KF2WpcJEmKk
https://www.youtube.com/watch?v=KF2WpcJEmKk
https://www.youtube.com/watch?v=unMMFK6DAGU
https://www.youtube.com/watch?v=unMMFK6DAGU
https://www.youtube.com/watch?v=unMMFK6DAGU

Menneneena.

[Tonoxxenue B
ITepuoanueckoit
cUcTeMe BOJI0po/a,
JIAHTaHOUJIOB,
AKTUHOMIOB.

BaneHTHOCTb.
BanentHsie
BO3MO>KHOCTH
aTOMOB XHUMHYECKUX
3JICMCHTOB.

CTpoeHueBenecTsa.
MHoroo0pasueserniec
TB.

OCHOBHBIE BUJIBI
XUMHYECKOM CBS3H.
KoBanenTHas,
MOHHAas1, BOAOPOIHAS
1 MeTaJlInIecKas
CBS3b.

Tumsr
KPUCTAJUTMYECKUX
PEETOK U CBOMCTBA
BEIISCTB

XUMUYECKUEPEAKITUN

https://edu.gospmr.org/mod/pa
ge/view.php?id=833

https://www.youtube.com/watc
h?v=xYOWDIa65zE

https://www.youtube.com/watc
h?v=L1A--POZPRc

https://www.kursoteka.ru/cour
se/1325/lesso

https://foxford.ru/wiki/himiya/t
ipy-kristallicheskih-reshetok-i-
fizicheskie-svoystva-veschestv

https://www.youtube.com/watc

h?v=dT1P4Rp8ma4

CxopocTh

https://foxford.ru/wiki/himiya/f



https://edu.gospmr.org/mod/page/view.php?id=833
https://edu.gospmr.org/mod/page/view.php?id=833
https://www.youtube.com/watch?v=xY0WDIa65zE
https://www.youtube.com/watch?v=xY0WDIa65zE
https://www.youtube.com/watch?v=L1A--P0ZPRc
https://www.youtube.com/watch?v=L1A--P0ZPRc
https://www.kursoteka.ru/course/1325/lesso
https://www.kursoteka.ru/course/1325/lesso
https://foxford.ru/wiki/himiya/tipy-kristallicheskih-reshetok-i-fizicheskie-svoystva-veschestv
https://foxford.ru/wiki/himiya/tipy-kristallicheskih-reshetok-i-fizicheskie-svoystva-veschestv
https://foxford.ru/wiki/himiya/tipy-kristallicheskih-reshetok-i-fizicheskie-svoystva-veschestv
https://www.youtube.com/watch?v=dT1P4Rp8ma4
https://www.youtube.com/watch?v=dT1P4Rp8ma4
https://foxford.ru/wiki/himiya/faktory-vliyayuschie-na-skorost-reaktsii

XUMHUYECKOH
peakuuu. @axkTopsl,
BIIMSIONINC Ha
CKOPOCTH
XUMHYSCKOM
pEeaKIIvH.

aktory-vliyayuschie-na-
skorost-reaktsii

10

11

CxkopocTh
XUMHYECKHUX
peakuii. 3aKoH
JNEHCTBYIONINX Macc.
Karanus n
KaTajau3aTop.

Cpena BOAHBIX
pacTBOPOB.
Bonopoansrit
nokazarenb (pH).

12

13

XUMHYIeCcKoe
paBHOBECHE U
YCJIOBUS €0
CMEILICHUS.
[IpuanunJlelllaTense

Pemennesagau

https://foxford.ru/wiki/himiya/

smeschenie-himicheskogo-
ravnovesiya

14

Konmponvnas
paboma Nel
«Teopetnueckue
OCHOBBI XUMUU

https://infourok.ru/kontrolnaya

rabota po himii 11 klass-

311893.htm



https://foxford.ru/wiki/himiya/smeschenie-himicheskogo-ravnovesiya
https://foxford.ru/wiki/himiya/smeschenie-himicheskogo-ravnovesiya
https://foxford.ru/wiki/himiya/smeschenie-himicheskogo-ravnovesiya
https://infourok.ru/kontrolnaya_rabota_po_himii_11_klass-311893.htm
https://infourok.ru/kontrolnaya_rabota_po_himii_11_klass-311893.htm
https://infourok.ru/kontrolnaya_rabota_po_himii_11_klass-311893.htm

15 JucnepcHblecucTeM https://www.youtube.com/watc
Bl h?v=boKtNgnUyqQ
CrocoObIBBIpaKEHUS

16 KOHIICHTPAIlUUPACTB
OpOB

17 Pemenne 3agay mo https://www.youtube.com/watc
Teme «PacTBopbI» h?v=YhKWXI_g5FA
Ipakmuueckas
paboma

18 Ne [ «ITpuroroBieHue https://www.youtube.com/watc
PacTBOPOB C h?v=escdAOmcziE
3aJJaHHON MOJISIPHOM
KOHIIEHTpaInei»

DIEeKTPOTUTHIECKAS

19 JIUCCOITAAITHS. https://www.youtube.com/watc
Peakunun noHsoro h?v=XyhOyXuE3PU
oOmeHa.

https://foxford.ru/wiki/himiya/
20 ['upponus L
gidroliz

21 XHUMHUYECKUEHUCTOUHH
KHTOKa
PsincrangapTHbIXaITE

22 KTPOJAHBIXITOTEHIIHAI
OB
Koppo3sus metamios

23 U ee

NpeaynpexaeHne



https://www.youtube.com/watch?v=boKtNqnUyqQ
https://www.youtube.com/watch?v=boKtNqnUyqQ
https://www.youtube.com/watch?v=YhKWXl_q5FA
https://www.youtube.com/watch?v=YhKWXl_q5FA
https://www.youtube.com/watch?v=escdA0mcziE
https://www.youtube.com/watch?v=escdA0mcziE
https://www.youtube.com/watch?v=XyhOyXuE3PU
https://www.youtube.com/watch?v=XyhOyXuE3PU
https://foxford.ru/wiki/himiya/gidroliz
https://foxford.ru/wiki/himiya/gidroliz

24 DIIEeKTPONN3
Konmponvnaspabom https://nsportal.ru/shkola/khimi
a Ne2 ya/library/2013/09/05/kontroln
25 «XUMUYECKUEPEaAKIN aya-rabota-khimicheskie-
wy» reaktsii
http://chemistrytable.dx.am/arti
26 Mertamibl cles/Electrochemical_reactivity
series_rus.php
Oxcuanl u . . L
97 FHAPOKCHIBIMETAIIO https://invat.online/lectia/prive
ste/686
B
Ilpakxmuueckas
paboma Ne2.
28 Pemenne https://www.youtube.com/watc
DKCIEPUMEHTAIBHBIX h?v=EaB9270BzWY
3a7a4 1Mo TemMe
«MeTabs.
29 HeeTamiLi https://W:voutube.comlwatc
h?v=F51JKziMEh8
Oomias
XapaKTepUCTUKA
30 OKCHOB HEMETAILIIOB https://www.youtube.com/watc
u h?v=ijbaZyPO5CQ
KHCIIOPOJICOACPIKAII]
HUX KHCIIOT
31 OKHCIUTEIIBHEIC https://www.youtube.com/watc

CBOMCTBA CEPHOMN U

h?v=xtSMpDagUso



https://nsportal.ru/shkola/khimiya/library/2013/09/05/kontrolnaya-rabota-khimicheskie-reaktsii
https://nsportal.ru/shkola/khimiya/library/2013/09/05/kontrolnaya-rabota-khimicheskie-reaktsii
https://nsportal.ru/shkola/khimiya/library/2013/09/05/kontrolnaya-rabota-khimicheskie-reaktsii
https://nsportal.ru/shkola/khimiya/library/2013/09/05/kontrolnaya-rabota-khimicheskie-reaktsii
http://chemistrytable.dx.am/articles/Electrochemical_reactivity_series_rus.php
http://chemistrytable.dx.am/articles/Electrochemical_reactivity_series_rus.php
http://chemistrytable.dx.am/articles/Electrochemical_reactivity_series_rus.php
https://invat.online/lectia/priveste/686
https://invat.online/lectia/priveste/686
https://www.youtube.com/watch?v=EaB927oBzWY
https://www.youtube.com/watch?v=EaB927oBzWY
https://www.youtube.com/watch?v=F5IJKziMEh8
https://www.youtube.com/watch?v=F5IJKziMEh8
https://www.youtube.com/watch?v=ijbaZyPO5CQ
https://www.youtube.com/watch?v=ijbaZyPO5CQ
https://www.youtube.com/watch?v=xtSMpDaqUso
https://www.youtube.com/watch?v=xtSMpDaqUso

32

A30THOU KUCJIOT

Bonopoansiecoeanne
HUSHEMETAILIOB

33

CBs13b
HEOPTaHUYECKUX U
OpPraHMYECKHUX
BEILIECTB

https://www.youtube.com/watc

h?v=BGtxUEIW2Y4

34

Ipakmuueckas
paboma Ne. Pemienue
AKCIIEPUMEHTAIBHBIX
3a/1a4 10 TeMe
«Hemeramnb».

https://www.youtube.com/watc

h?v=vDYnCkdzUg4

35

36

37

Pemennesanau

Konmponvnas
paboma Ne3
«BemecTBa 1 Ux
CBOMCTBa»

XUMHS U KU3Hb

https://www.institute-of-

education.com/methodlib/134/

80190

https://www.youtube.com/watc

h?2v=0yGs5Q-Tjjg

38

XUMHKO-
TEXHOJIOTHYECKHE
MIPUHIIAIIBI
MPOMBIIIIEHHOTO
MOJTYYeHUS
METaJIOB.
[Ipou3BoOACTBOUYTYH
a ¥ CTajH.



https://www.youtube.com/watch?v=BGtxUElW2Y4
https://www.youtube.com/watch?v=BGtxUElW2Y4
https://www.youtube.com/watch?v=vDYnCkdzUg4
https://www.youtube.com/watch?v=vDYnCkdzUg4
https://www.institute-of-education.com/methodlib/134/80190
https://www.institute-of-education.com/methodlib/134/80190
https://www.institute-of-education.com/methodlib/134/80190
https://www.youtube.com/watch?v=OyGs5Q-Tjjg
https://www.youtube.com/watch?v=OyGs5Q-Tjjg

XuMus B OBITY.

39 XumMmuyeckas 9
MIPOMBIIIJICHHOCT U
OKpY’KaroIas cpesa.

40 [ToBTOpEeHUE 2

Hroronopazneny 8
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




