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HHOACHUTEJIbBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeIHEro oO0mero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO o0Iero oOpa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roOCyJapCTBEHHOM
oOpazoBarensbHoM cTanaapre COO, c¢ yuérom KoHuenuuu npenogaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHbIX opraHu3auusx Poccuiickoit
Qdenepanvy, peaqu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoNIO)keHU «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEIECHUIO
oOmiel crpaTteruy 00y4YeHusl, BOCIIUTAHMS U Pa3BUTHS O0YUYaIOIIMXCS CPEICTBAMU
yuebHoro npeamera «Xumus» s 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, Pe3yJbTaTOB OOy4eHHS W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

XUMHUYECKOe oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o0mreoOpazoBaTeIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o00pa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3M0POBBI0 M TPUPOAHON cpene. Peanmusyercss xXumudeckoe o00Opa3oBaHHUE
o0ydJaromuxcs Ha YpOBHE CpeHEro oO0IIero oOpa3oBaHMs CPEACTBAMH y4eOHOTO
npeamera «XUMHUS», COAEpPKAaHUE U IOCTPOCHUE KOTOPOrO OMPEACIICHbl B
nporpaMMe MO XUMHUU C y4€TOM CHeUM(PUKA HAYKM XUMUHU, €€ 3HaYeHUs B
MO3HAHUM TPUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Yy4ETOM
o0mMX 1eaedl M MPHUHLUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ob1ero oopaszoBanus B Poccuiickoit deneparnum.

XuMUsl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIpaeT oco0yio poiib B
COBPEMEHHOMW ITUBUJIM3AIMM, B CO3JaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOJIBI M YeNOoBEKa, KOTopoe (OpMHUPYETCSs B XMMHMHU Ha OCHOBE MOHUMAHMS
BEILIECTBEHHOI'0 COCTAaBa OKPYXKAKOUIET0 MHpa, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHUEM BELIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTAMHU TPUMEHEHUS.

TecHO B3aMMOJEHCTBYS ¢ APYTMMH €CTECTBEHHBIMM HAayKaMH, XMMUsS CTaJla
HEOThEMJIEMOH YaCThI0 MUPOBOM KyJIbTYpbl, HEOOXOJUMBIM YCIOBUEM YCIELIHOTO
TpyJa W KU3HU KaXJI0ro wieHa ooOmectBa. CoBpeMEHHas XUMHSA Kak Hayka
co3yjaTesibHasg, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pElIeHHe



I00adbHBIX MOPOOJEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPAHBI 3J0POBbSI.

B cootBercTBHM ¢ OOIMMM UEASAMU U MOPUHIIMIAMU CPEAHETO OOIIEro
oOpazoBaHnus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
M3YUYEHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JJii  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCIECIIHOTO BKIIYEHUS B JKU3Hb COLIMYMa, MPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHsS»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOm@ass W HEOpraHuyeckas XUMHUs», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUs KOTOPBIX SIBJIIIOTCS OCHOBBI 0Aa30BOM HAyKH: CHCTEMa
3HAHUHW M0 HEOPTaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIeH XUMHUH) U
opranuyeckoil xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3YyUYECHUH
npenMera 00ecleyuBaeT BO3MOMKHOCTh PAaCCMOTPEHMSI BCETO MHOT000pasus
BEII[ECTB HA OCHOBE OOIIMX MOHSATHUN, 3aKOHOB U TEOPU XUMUHU.

Crpykrypa comepkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuueckass XuMmus» copMUpOBaHa B TporpamMMe IO XUMHH Ha OCHOBE
CUCTEMHOI0 TIOJIXOJla K M3YyYeHHMIO Yy4yeOHOro marepuaia u 00yCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUW HAa  ONpPEACIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XUMUHM BEIIECTBA
paccMaTpUBarOTCsl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHMYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKUX U  BJIEKTPOHHBIX
npencTaBieHnit o0 cTpoeHuu BemiecTB. CBelneHus 00 HU3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB /IO CIOKHBIX OMOJIOTMYECKH
AKTUBHBIX COCIMHEHHH. B Kypce OpraHMyeckod XWMHUHU I[OJIy4arOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
NPEJICTABIICHUSI O XUMHYECKOU CBSI3U, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEAKIUU.

[log HOBBIM yriiOM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpHUBaeTCsl HW3Y4YEHHBI Ha YpOBHE OCHOBHOTO 0O0IIero o00pa3oBaHUs
TEOPETUYECKUNA Marepual U (DAKTOJOTHMUECKHE CBEJCHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0mas u HeopraHudeckas
XUMUSD» OOy4YarolmMMCsl TPEJOCTaBISAETCS BO3MOKHOCTh OCO3HATh 3HAUYCHUE
MEPUOUYECKOTO 3aKOHA C OOMIETEOPETUUYECKUX M METOJOJIOTHUYECKUX TO3UIUH,
riyoke TOHSATh HMCTOPUYECKOE W3MEHEHHe (YHKIMA HSTOrO 3aKOHa — OT
00001aroIIe 10 00BSICHSIONMICH U TPOTHO3ZUPYIOIICH.

Enunas cucrtema 3HaHMM O BaXHEMIIUX BEIIECTBAaX, MX COCTABE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHUHU, a TAK)KE O XMMHUUYECKUX PEAKIUSIX, UX CYUHOCTH U
3aKOHOMEPHOCTSAX IpOTEeKaHus nonojHserca B Kypcax 10 m 11 xiaccos
AJIEMEHTAMH COJIEPKAHUSA, HUMEIOUMMU KYJIbTYPOJIOTMYECKU U MPUKIATHON
XapakTep. OTW 3HAHHWS CHOCOOCTBYIOT TOHMMAHHWIO B3aWMOCBSI3U XUMHUHU C
IpPYTUMU HayKaMH, PacKpbIBalOT €€ pojb B IMO3HABATENbHOW M MPaKTHYECKOU
JEATeNIbHOCTU 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHUS K MPOLECCY



TBOpPYECTBA B O0JACTU TEOPUU U MPAKTUUYECKUX MPUIOKEHUI XUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO W JUYHOCTHO 3HAYUMBbIX
npoOJjieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh WHGOpPMALUIO U
NPUMEHATh €€ I TIONOJHEHUS] 3HAHWM, PEHIEHUS WHTEIUICKTYyalbHbIX U
AKCTIIEPUMEHTATBHBIX MCCIIEIOBATENIbCKUX 3a7a4. B 11e10M conepxanue yueOHOro
npeaMera  «XHWMHUS» ~ JAHHOTO  YPOBHS  WM3YyYEHUSI OPHUEHTHPOBAHO  HA
dbopmupoBaHue y oOy4arolmMUXCs MHUPOBO33PEHUYECKON OCHOBBI [IJIsi TMOHUMAaHUS
dbunocopckux uaeH, TakMX Kak: MaTepHalbHOE E€JUHCTBO HEOPTraHUYECKOTO H
OpraHUYeCKOr0 Mupa, OOYCIOBJICHHOCTh CBONCTB BEIIECTB HUX COCTaBOM H
CTPOEHUEM, I[I03HABAEMOCTh NPUPOAHBIX SBJICHUA NYyTEM OSKCIEPUMEHTa U
pelieHrs TPOTHBOPEUUM MEXAy HOBbIMHU (akTaMd U TCOPETHUUECCKUMHU
MPEANOCHIIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUH 3KOJIOTHYECKUX TPoOeM, a
TaK)Ke MpoOJIeM COEpPEeKEHUSI IHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX
TE€XHOJIOTUM U MaTEpUaOB.

B mnnaHe pemeHus 3agad BOCHUTAHUS, PA3BUTHS U COLMAIM3AIUMU
o0ydJaromuxcs TPUHATHIE TPOrpaMMON MO XMMHUU TOAXOAbl K OMPENICICHUIO
COJICpKaHMsI M TIOCTPOSHUSI TpeaMeTa MpeaycMaTpuBaroT (HOopMUpPOBAHHE
YHUBEPCAJIbHBIX YYE€OHBIX JCHCTBHM, UMEHOIIMX 0a30Boe 3HAYCHUE IS
pPa3IUUHBIX BHJIOB JIEATECIIBHOCTU: pEIIeHUs TmpoOjieM, TOWCKa, aHajdu3a u
00paboTku nHGOpMALIUKA, HEOOXOAUMBIX JJISI TPUOOPETEHUSI OTBITA TTPAKTUUECKOM
U MCCJICIOBATEIbCKON JICITEIbHOCTH, 3aHHMMAIOIICH Ba)XKHOE MECTO B ITO3HAHMU
XUMUH.

B mpakTtuke mnpenomaBaHusS XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK M HA YPOBHE CpeTHEr0 00IIero oOpa3oBaHusl, MPH OINPEICICHUH
COIEPKATEIbHON XapaKTCPUCTUKHU I1EJIEM H3YYECHUS MpEeAMeTa HaIpaBICHUEM
MEPBOCTEIIEHHOW 3HAYMMOCTH TPAIUIIMOHHO TpPHU3HAETCS (HOPMUpPOBAHHE OCHOB
XUMUYECKOW HAyKH KaK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECCKOMN
NEATEIBHOCTH YEJIOBEKA M KaK OJHOIO0 M3 KOMIIOHEHTOB MUPOBOU KyIbTyphl. C
METOJMYECKON TOYKH 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIEH H3YYCHUS
MpEIMETA SBJISICTCS BIOJIHE ONPAaBIAHHBIM.

CornacHo [aHHOW TOYKE 3pEHUS TJIABHBIMU HEJSIMM H3Y4YEHUsl IMpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 xJ1.) siBsIIOTCS:

e (QopMHpoBaHHE CHCTEMbl XHMHYCCKHX 3HAHUH Kak  BakKHEHIen
COCTaBJISIIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUPAa, B OCHOBE KOTOPOU
JeXKaT KIIOUEBbIe TOHATHS, (DYHIaMEHTAIbHBIC 3aKOHBI M TEOPUH XUMUH,
OCBOCHHE SI3bIKA HAyKH, YCBOCHHE W IOHMMAHHE CYIIHOCTH JIOCTYITHBIX
00001IIeHnII MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpPHUEH
UX Pa3BUTHUS U CTAHOBIICHUS,

e (opmupoBaHHe U pa3BUTHUE MPEICTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEaKIui, HEOOXOAUMBIX ISl MNPUOOPETEHUS
YMEHHI OpPUEHTHPOBATHCSI B MHUPE BEIIECTB M XHUMHUYECKHX SIBICHHH,
HMMEIOLINX MECTO B MPUPOJIE, B TPAKTUUECKON U ITOBCEAHEBHOM KU3HU;



® pa3BHUTHE YMEHUU U CITIOCOOOB JACATEIBHOCTH, CBI3aHHBIX C HAOIIOICHUEM U
OOBSCHCHHEM XHMHUUYECKOTO OJKCIEPUMEHTAa, COOJIOCHUEM IPaBUI
0e30MacHOro oOpanieHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuM, comepkaTellbHas XapaKTePUCTHKA IeJIeH U 3a/1ad N3ydCHUS
MpeaMeTa B MIPOrpaMMe 10 XUMHUH YTOYHEHA W CKOPPEKTUPOBAaHA B COOTBETCTBHHU
C HOBBIMHM IIPHOPUTETAMH B CHCTEME CpeaHero oomiero odpazoBanus. CeroaHs B
MPETNoJlaBaHu ~ XUMHH B OOJIbIIEH  CTEMEHH OTHAETCA  MPEAIOYTCHUE
MPAKTUYCCKON KOMIIOHCHTE COJCP)KaHUSA OOY4YCHHUsS, OpPHUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0011e00pa30BaTeIbHOM OpraHU3alliy, BIAJCIONIETO HE
HAOOpOM 3HaHWH, a (PYHKIIMOHAJTBHOHW TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMCHHUSMHU aKTUBHOTO TMOJYYCHHUS 3HAHWW W MPUMCHCHHS WX B PCAbHOU KU3HH
JUTSL pEIICHUS TPAKTUICCKUX 3a1a4.

B CBf3M ¢ 3TUM mNpu H3YYCHUH TMpeaMeTa «XHMHS» JOMHHHPYIOIICE
3Ha4YeHHE NMPUOOPETAIOT TaKKE eI U 3aa4H, KaK:

ajanTanys 00y4JarouuXxcsl K YCIOBHSIM JUHAMHYHO Pa3BHBAIOLIETOCS MUpAa,
dbopMHpOBaHUE  WHTEUICKTYyaJlbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITCIBHOMY TPHHITHIO T'PaMOTHBIX
PEIICHUH B KOHKPETHBIX JKM3HEHHBIX CUTYaIUAX, CBI3aHHBIX C BEIICCTBAMH M HX
IPUMCHCHHUEM;

dbopmupoBaHue 'y OOydYarOUIUXCS  KJIFOYEBBIX  HABBIKOB  (KJIFOYEBBIX
KOMIICTCHIINI), MMCIOIINX YHHUBEPCAIbHOE 3HAYCHHUE /IS Pa3IMYHBIX BHIIOB
NeATEeIbHOCTH: PEIIeHus] po0jieM, MOMCKa, aHalin3a U 00paboTKu MH(pOpMAIUH,
HEOOXOJMMBIX JJIsi TPUOOPETEHHUS] ONbITa JEATEIBHOCTH, KOTOpas 3aHUMAcT
BRXHOE MECTO B I[IO3HAHWUM XHWMHH, a TaKXKe [UIsI OIEHKH C TO3UIUH
DKOJIOTUYECKOW OC30MaCHOCTH XapaKTepa BIUSHUSA BEIIECTB M XUMHYECKHX
IPOIIECCOB HA OPTaHW3M YEJIOBEKA U IPUPOIHYIO CPEY;

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIBHBIX M TBOPYECKHX
CIOCOOHOCTEH 00yJarONUXCs: CIOCOOHOCTH CaMOCTOSITEIbHO TPHOOPETATh HOBBIC
3HAHUS 110 XUMHU B COOTBETCTBHUH C KHU3HECHHBIMHU MOTPEOHOCTSMHU, UCITOJIH30BATh
COBPEMEHHbBIE MH(POPMAIIMOHHBIE TEXHOJIOTUHU NJIsl TIOMCKA U aHajdu3a y4eOHOU |
HAyYHO-TIOMYJISIPHON MH(DOPMAIIUU XUMHYECKOTO COJIEPIKAHMS;

dbopMupoBaHUE U pa3BUTHE Y OOYYAIOIIMXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIJICHUS, HAOII0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOUMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWW W TPOBEICHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCTIMTaHWE Yy oOOydalmuxcs yOeKIEHHOCTH B T'yMaHHCTHYECKOU
HAIPABICHHOCTH XUMHH, €€ BaXXHOW PONHM B PEIMICHUU TI00ATBHBIX TPOOIEeM
PaIMOHAILHOTO MPUPOIOTIONB30BAHUS, TTOTIOTHEHUSI YHEPTETUYECKUX PECYPCOB U
COXpaHEHHSI TPUPOJHOTO PABHOBECHUS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOTO
OTHONICHWS K TPUPOJE U CBOEMY 3J0POBBIO, a TAaKXKe MPUOOPETEHUS OIBITA
WCITOJIb30BAHUS TIOJYyYEHHBIX 3HAHWUW I TPUHATAS TPAMOTHBIX PEIICHUH B
CUTYaIUSIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUASMH.



B yueOGHoM mnaHe cpenHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMU»
0a30BOr0 YpOBHS BXOJUT B COCTaB MPEAMETHON o0iacTu «EcTecTBEeHHO-HAyYHbBIE
MIPEAMETHD».

OO611ee 4Mcno 4acoB, OTBEAEHHBIX ISl U3YUEHHUS] XMMUH, Ha 0230BOM YpOBHE
cpeaHero obmiero odpazoBanusi, coctapisier 68 yacos: B 10 kmacce — 34 yaca (1
yac B Hezenro), B 11 knacce — 34 yaca (1 yac B Heemio).

COAEP)KAHUE OBYUYEHUSA
10 KJIACC
OPITAHUYECKAS XUMMUSA
TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer oprannyeckoil XuMuu: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHHE B
MOJIYYEHUH HOBBIX BEIECTB M MAaTEpPUAIOB. Teopus CTPOCHHSI OPraHHUYECKHX
coenunenuii A. M. bytieposa, e€ ocHOBHBIE MO0XKeHUs. CTPYKTYypHbIE (DOPMYJIBI
OpraHMYecKUX BelecTB. [ omoyorus, u3oMepus. XHUMHUYECKas CBSI3b B
OpraHMYeCKUX COCAMHEHUSX — OJMHAPHBIE U KpaTHbIE CBS3U.

[IpencraBienue o kiaccupuKaluu opraHudeckux BemecTB. HomeHkmaTypa
OpraHMYeCKUX COCJUHEHUN (CHUCTEeMaTHYecKas) W TPHUBUAIbHBIE HAa3BAHUS
BAKHEUIIIUX MPEICTABUTEIICH KIACCOB OPraHMYECKNUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METOAbl HM3YyYEeHHsI BEIIECTB M WX MPEBPAICHUI:
O3HAKOMJICHHE C O0pa3laMud OPraHUYeCKHWX BEIIECTB M MaTephajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHNE MOJEKYJI OPraHMYEeCKUX BEIISCTB, HAONIOJACHHUE U
OMMHMCAaHKUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTAaHUYECKUX BEIECTB
MIpU HarpeBaHuu (TUTaBJIeHUE, OOYTIMBaHUE U TOPCHHE).

YrieBoaopoasl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJOTMYECKUH psA. Meran u 3T1aH —
MPOCTEUIITNE TPECTABUTEIN AalKaHOB: (U3MUYECKHE W XUMHYECKHE CBOMCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXOXKACHUE B MPUPOAE, MOIYy4YCHHE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psll. DTUJIEH U NPONUIEH —
MPOCTEUIITNE TPECTABUTEIN AIKCHOB: (U3MUECKHE W XUMHYECKHE CBOMCTBA
(peakuuMyd TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHUCICHUS W
MOJIMMEPU3ALINH ), TOJYYEHUE U TPUMEHEHHUE.



Ankanuensl: OyragueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHIINE
XUMHYECKUE CBOMCTBA (peakuus nonuMmepusanuu). [lomydeHne CUHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTU CTPOEHMSI, TOMOJIOTUYECKUIN psll. ALETUIIEH
— TMPOCTEHMIIMHA NPeNCTaBUTEIb AJKHUHOB: COCTaB, CTPOCHHE, (U3UUECKHE U
XUMHYECKUE CBOWMCTBA (peakuuy TMJIPUPOBAHUS, TaJIOr€HUPOBAHUS, THIIpaTaliH,
rOpeHus), NoJy4YeHUue U IPUMEHEHHE.

Apensbl. benson: cocraB, crpoeHue, (pU3MUECKMEe U XMMUYECKHE CBOMCTBA
(peakuuu raJoreHMpOBaHUS U HUTPOBAHUS), MOIYYEHHE W NMpPUMEHEHue. Tonyon:
cocmas, cmpoeHue,  Quauyeckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOAYYeHue u npumeHneHue. TOKCUUHOCTD
apeHoB. ['eHeTMYecKkas CBA3b MEXAY YIVIEBOJAOPOAAMH, MPUHAIEKAIIMMU K
Pa3IN4HBIM KJIACCAM.

[IpuponHble HWCTOYHHUKM YIJIeBOAOPOAOB. [IpuponHblii ra3 W NONMYyTHBIE
HedTsaHbie ra3pl. HedTs u €€ mpoucxoxaenue. CrocoObl nepepaboTku HedTH:
NEpPEeroHKa, KPEeKUHI (TEPMHUYECKUM, KaTaJuTH4eckuil), nuponu3. [IpoaykTel
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOIYKTHI €r0 NepepadOTKu.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHHsI BEIIECTB M HUX MPEBPALICHUMN:
O3HaKOMJIEHHME C oOpa3uaMu IUIacTMacc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» u  «Yromp»,  MoOJEIMpPOBAaHUE  MOJIEKY]  YIJIEBOJOPOAOB |
raJloreHONPOU3BOIHBIX, TPOBEJCHUE NPAKTUUECKON paboThl: MOJyY€HHUE STHIIEHA
Y U3y4YEHHE €T0 CBOWCTB.

Pacuérnble 3amaun.

Bbluncnenuss 1o ypaBHEHHIO XMMMYECKOM peakuuu (Macchl, 00bEMa,
KOJINYECTBA MCXOJHOIO BEIIECTBA WIM INPOJAYKTa PEaKIMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BELUIECTB MU MPOJTYKTOB PEAKIIUN).

Kuciopoaconepxkamue oprann4ecKue coeJMHEHHA

[IpenenbHble OQHOATOMHBIE COHUPTHI. METaHON W H3TAHON: CTPOEHHUE,
¢usnueckre W XMMHUYECKHE CBOWCTBA (PEakIMu C aKTHUBHBIMH MeETaJIaMH,
rajoreHoBOJOpoAaMHu, TOpPEHUE), NpUMEHEHUE. BoIopoJHbIE CBS3U MEXKAY
MOJIEKYJIAaMU CIIUPTOB. JIelCTBME METAHOJIA U 3TAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroatoMHble  CHOHUPTHI. JTUJIECHIVIMKOAb W  TJHUILEPUH: CTPOECHUE,
duznueckne W XUMHYECKHE CBOWCTBAa (B3aUMOJACHCTBHE CO IMICIOYHBIMU
MeTajlJlaM{, KayeCTBEHHAsl peaklvsi Ha MHOTIOaTOMHbIe cnupThl). JlelicTBue Ha
Opra’usM 4enoBeka. [[puMeHeHne riminepruHa U STUICHTJIMKOJIS.

@deHoN: CTPOCHUE MOJEKYJbl, (U3NYECKHME U XUMHUYECKHE CBOICTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpneruasl U kemowvl. DopMmanpaerul, aneTalbIACTUA: CTPOEHHUE,
duznyueckre W XUMUYECKHE CBOMCTBA (PEaKIMHM OKWUCICHUS W BOCCTAHOBIICHWSI,
KaueCTBEHHBIE PEAKIINH), OJyYCHUE U TPUMEHEHUE.



OOHOOCHOBHBIE MpeJeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAS H
YKCYCHasi KHCIJIOTBI: CTPOCHHE, (PU3NYECKHE U XUMHUYECKUE CBOMCTBa (CBOMICTBA,
oOmue Uil Kinacca KUCIOT, peakuus 3Tepu(puKalnun), NOJIy4eHHUEe U IPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK NPEICTABUTENIM BBICIIUX KapOOHOBBIX
KHUCJIOT. MbLTa Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE IEUCTBHE.

CnoxxHble >QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['uaponus
cnoxHbIX 3¢upoB. Kupsel. I'naponaus xupos. [Ipumenenue xupos. buonornyeckas
POJIb KHUPOB.

VYrneBoael: cocraB, Kilaccu@uUKauus ~— yrieBojoB  (MOHO-, JHU- U
nojucaxapujibl). [ 10Ko3a — MpoCcTeUInii MOHOCaxapu: OCOOCHHOCTH CTPOCHHS
MOJIEKYJIbl, (U3MYECKHME U XUMHUYECKHME CBOWCTBA (B3aUMOJECHCTBUE C
ruapokcuom Meau(ll), oxuciaenme amMmuadHbIM pacTBopoM okcuna cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TJIOKO3bl), HAXOXIEHUE B MPUPOJIE, MPUMEHEHUE,
ounonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITHOKO3bI.

Kpaxman u nemmono3a kKak mpupojHbie monuMepbl. CTpoeHue Kpaxmana H
HeJuTtoNo3bl.  PuU3NyYeckrue W XUMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHas PEaKIHsl C HOJIOM).

OKCHEepUMEHTAJIbHBIE METOJAbl M3YyYEeHHUS BEIIECTB M MX MPEBPAICHUN:
npoBeJieHne, HaOJI0JIEHUEe W OINHUCAaHHUE JAEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcuznom Mmenu(ll)), MHOroaToMHbBIX CHUPTOB (B3aMMOJIEHCTBUE TJIMLEPUHA C
ruspokcusiom Meau(ll)), anpaernnos (okuciieHne aMMHAaYHBIM PAacTBOPOM OKCHIA
cepeopa(l) um ruapokcuaom wmemu(ll), B3auMojelcTBUEe Kpaxmajga C HOJOM),
IPOBEACHNUE NTPAKTUUECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHble 3amaumn.

Bbluncnenuss 1mo ypaBHEHHIO XHMMUYECKOM peakuuu (Maccel, o0bEMa,
KOJINYECTBA MCXOAHOIO BEIECTBA WM IMPOAYKTAa pEaKlMU MO0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELUIECTB WU MPOJTYKTOB PEAKIIUN).

A3oTCcoepKaliue OpraHuuecKue COeIMHEHUS.

AMUHOKHCIIOTBI KaKk am(oTepHble OopraHnyeckue coeauHenus. dOusnueckue
U XMMHYECKUE CBOMCTBA aMUHOKHUCIIOT (Ha MpuUMeEpe IiuuuHa). bronormdeckoe
3HaYE€HUE aMUHOKUCIOT. [lenTuebl.

benkn Kak NpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. IlepBuunas,
BTOpUYHAsT U TPETUYHAsl CTPyKTypa OeikoB. XHMHUYECKHE CBOHCTBAa OEJIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PeaKuy Ha OeNKH.

OKCHEpPUMEHTAIBHBIE METOAbl M3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/IEHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, IBETHbIE pEaKLUU OEIKOB.

BbicokoMOJIEKYIsIpPHBIE COeIMHEHUSA
OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIIpHast



Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUN —
IIOJIMMEPU3aLus U MOJIUKOHICHCALIHS.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YYEHMs] BEIIECTB M HX IPEBPALICHUMN:
O3HaKOMJIEHHE ¢ oOpa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3yYEHUU OPraHUYECKOU XMMUU B
10 kyacce OCYHIECTBISETCS YE€pe3 HCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAayYHBIX ITOHATUH, TaK U IOHATUH, SBIAIOLINUXCS CUCTEMHBIMU Uil OTIAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'O [[UKJIA.

OO01Me ecTecCTBEHHO-HAYYHbIE MOHATHUS: SIBIEHUE, HAYYHBINA (DaKT, rUnoresa,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, Kiaccu(uKalus, NEPUOAUYHOCTh, HAONIIO/IECHNUE,
U3MEpPEHHE, IKCIIEPUMEHT, MOJECIUPOBAHMUE.

®usuka: Marepus, DHEPruUs, Macca, aroM, DJJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opraHusMm, Ouocdepa, OOMEH BELIECTB B OpraHu3Me,
¢doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTriIeBOJAbI, >KUPBI,
bepMeHTHI).

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
peCypCHl.

TexHomorus: MNUILEBbIE IPOAYKTBI, OCHOBBI PALMOHAIBHOIO IUTaHUSA,
MOIOIIE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE IIpenapaThl, MaTepUalbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC

OBILIASA N HEOPTAHUYECKAS XUMMUSA

TeopeTnueckne 0OCHOBbI XUMHH

XuMudeckud snemMeHT. AToMm. SAapo aroma, H30TOMNBIL. JNEKTPOHHAs
000JI0YKa. DHEPreTUYeCKne ypOBHU, TOJYPOBHU. ATOMHBIC OopOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeliesieHus] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DICKTPOHHAS KOH(DUTYypAIUsi aTOMOB.

[Iepuonnueckuit 3akoH u Ilepronnueckas cucreMa XMMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NepuoANvecKoro 3akoHa u llepuoanueckoil cucTeMbl
xuMu4decknx nemMeHToB [[. M. MenaeneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XHMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX WMH TMPOCTBIX W CIOXKHBIX BEHIECTB MO TPyNIaM U TEPUOJAM.
3HaueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KoBaJIeHTHAsl HEMOJISIpHAST W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJEHTHOM XMMHYECKOW CBsI3M (OOMEHHBIH U JOHOPHO-



akienTopHelil). BopopoaHast cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenensp okucneHus. IOHbI: KATUOHBI U aHUOHBI.

BemecTtBa  MOJEKYJISPHOTO M HEMOJIEKYJSIDHOTO  CTPOCHMS.  3aKOH
ITIOCTOSTHCTBA COCTaBa BEIECTBA. THIBI KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PEIIETKHU.

[lonsiTe O nucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOWJIHBIE PAacCTBOPBI.
MaccoBast 1015 BEIeCTBa B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxknatypa
HEOPraHUYECKUX BEIIECTB. | €HETHMYECKas CBA3b HEOPTaHUYECKHUX BEILECTB,
IPUHAIIEKAIINX K PA3JIUYHBIM KJIACCaM.

Xumuueckast — peakuus.  Knaccudukanus — XUMUYECKUX — peakuuid B
HEOPraHUYECKOM M OpPraHWYEeCKOW XUMHUH. 3aKOH COXPAHEHUS MACChl BEIECTB,
3aKOH COXPAaHEHHMS U NPEBPALIEHUS SJHEPTUHU NP XUMUYECKUX PEaKIUAX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakiuu. XuUMHUYECKOe paBHOBecue. DaKTOphl, BIHSIOLIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnexTponauTnyeckas nuccoruanus. CUibHbIE U cllabbie 2JeKTpoauThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTpaIbHAasl, HIEI0YHAs.

OKHUCIHUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIINY.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
nemoHcTpauus tabnun «llepuoanueckas cucremMa xumudeckux snemeHtoB [l U.
MenneneeBay, W3ydeHHE MOAENEH KPUCTAIUIMUECKUX PEUIETOK, HAONIOIEHUE U
OIMCAaHUE JEMOHCTPALMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3iokKeHUE MEPOKCUAA
BOZOpOZA B IIPUCYTCTBUM KaTaJIU3aTOpa, ONPEAEICHUE CPEAbl PACTBOPOB BEIIECTB
C TIOMOIIBI0 YHUBEPCAJIBHOTO MHJIUKATOpPA, pEaKLUUd HMOHHOTO OOMEHa),
NpOBEACHNUE MPAKTUYECKON paboThl «BiusiHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKOW PEaKIAN.

Pacuérurnle 3amaun.

Pacuérel 10 ypaBHEHMSAM XUMUYECKUX peakuuid, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUETHI, PACUETBl C MCIOJB30BAHUEM IIOHATHSA «MacCOBas
JI0JIL BELIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxenune HemeraiuioB B Ilepuoamyeckor  cucteme
xuMudeckux siaeMmeHToB J[. M. MeHueneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
du3nYecKue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCIIOpoAa, cephl, pocdopa u yriiepona).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrmepoga U KpeMHHs) HW = MX  COEAUHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTIOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BAXKHENIINX HEMETAJIOB U UX COCTMHEHHUM.

Mertamisl. [lonoxenune meramnoB B [lepuogmyeckoil cucteMe XMMHUYECKHUX
sanementoB Jl. V1. MenneneeBa. OCOOCHHOCTU CTPOCHUS JIEKTPOHHBIX 000JIOUEK



aTomoB MeTasuioB. OOmue ¢uznueckue cBoiicTBa MetamioB. CrjiaBbl METaJLIOB.
DIEKTPOXUMHUYECKUH P HANIPSKEHUA METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJIOB (HATpUM, Kalui, KaJblIU,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCITMHCHUH.

OO6mue cnocoObl Moay4yeHus: MeTauioB. [IpuMeHeHHe MeTallioB B OBITY U
TEXHUKE.

DKCIEPUMEHTAIbHBIE METOJbl M3YYCHHUS BEIIECTB W MX MPEBpaALCHUN:
M3YUYEHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 00pa3lOB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a/iad, HaAONIOJIeHWEe M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCIIOT U IIeJIouei, KaueCTBEHHbIE PEaKIIMU Ha KAaTUOHBI METAJJIOB).

PacuétHrnle 3agaun.

Pacuéter mMaccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEIIECTB UMEECT PUMECH.

XUMHS U JKU3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTHYECKOW, SHEPreTUYCCKOW M MHUIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHBI. [loHATHE O HAy4YHBIX METOJaX MO3HAHMUSI
BEIIECTB U XUMUUYECKUX PEAKIIHM.

[IpencraBnenuss o0 OOMMX HAYYHBIX NPHHIUMIAX  TPOMBIIIJICHHOTO
MOJIYYEHHS BAXKHEUIIINX BEIIECTB.

YemoBek B MHpPE BEIIECTB M MATEPUAIOB: BaXHEUIIHUE CTPOUTEIIHLHBIC
MaTepualibl, KOHCTPYKIHMOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepuaibl JJIs 3JCKTPOHUKH, HAaHOMAaTepHUaslbl, OPraHUYECKUE W MUHEPAIbHbIC
yIOOpEeHUSI.

XuMHSL ¥ 3J0pOBbE 4YEJIOBEKA: IPAaBUWJIA MCIIOJBb30BAHUS JIEKAPCTBEHHBIX
mpenapaToB, MpaBuiia 0€30MaCHOTO MCIIOJIB30BAaHMS IPENapaToB OBITOBON XUMHH
B IOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNpeaMETHBIX  CBA3€H TpW  HM3y4yeHUH oOOmed u
HEOPraHWYeCKoW XuMuU B 11 Kitacce oCcymecTBIAETCA Yepe3 UCIOJIb30BaHUE KaK
OOIMX ECTECTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATUM, SBIISIOITUXCS
CHCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBCHHO-HAYUYHBIC TIOHATHS: HAay4YHBIA (DakT, THIoTe3a, 3aKoH,
TEOpHs, aHajiu3, CHUHTEe3, KiIaccuPuKamms, TEePUOJAUIHOCTh, HAOIIOAEHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBJIICHHUE.

du3nka: MaTepus, YHEPrUsi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH,
W30TOIl, PAJUOAKTUBHOCTbh, MOJIEKYJIA, SHEPIETUUYECKUN YPOBEHB, BEIIECTBO, TEO,
00BEM, arperaTHOe COCTOSIHHE BEIIEeCTBA, (PU3MUCCKUE BEITMYMHBI M CAWHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorusi: knetka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEITIECTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, TOJIE3HBIC UCKOMAEMbIE, TOILIUBO,
PECypCHI.

TexHoMOTUsA: XUMHUYECKAs] MPOMBIITUICHHOCTh, METALTYpPrHsi, MPOU3BOIACTBO
CTPOUTEIIBHBIX MaTePHUATIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHIIEBAS
MIPOMBIIIVICHHOCTh,  (hapMaleBTHUeCKass  MPOMBIIUICHHOCTh,  IPOW3BOJCTBO
KOCMETHYECKHUX TMpenapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepHajoB,
AJIEKTPOHHAS MPOMBINUICHHOCTh, HAHOTEXHOJIOTHH.



IHIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN
HA BA30OBOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOEHHUS O0Y4arOIUMHUCS
mporpaMMm  CpeaHero oOmiero oOpa3oBaHUs (JUYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbiM).  HaydyHo-Meroanueckoid OCHOBOM i pa3pabOTKU  IUIAHUPYEMbBIX
PE3yJIbTATOB OCBOEHUS MPOrpaMM CpPEAHETOo OOIIero o0pa3oBaHUs SBISETCS CUCTEMHO-
NEATEIIbHOCTHBIN MOAXO.

B cooTBETCTBUM C CHUCTEMHO-IESITENBHOCTHBIM MOJXOI0OM B CTPYKTYpPE JUYHOCTHBIX
pE3yJIbTATOB OCBOEHUS MpeAMeTa «XHMHS» HAa YPOBHE CpeqHEro ooIiero oOpa3zoBaHUs
BBIJIEJIEHBI CIIEAYIOLINE COCTABIISIOIINE:

OCO3HAaHHE O0YYAIOIIMMUCS POCCUICKON IpaskJaHCKONW MJIEHTUYHOCTH — FTOTOBHOCTH
K CAMOpa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEIEIICHUIO;

HaJIMYMEe MOTHBAIMU K 00YUYEHUIO;

[[EJICHANPABIICHHOE PAa3BUTUE BHYTPEHHUX YOEXKACHUH JMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPAJIULIUKA 0a30BOM HAYKH XUMMHH;

TOTOBHOCTh W  CIIOCOOHOCTh OOydYaroumuxcsi pyKOBOJICTBOBaThCS B  CBOEH
NEATEIbHOCTU LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, MPUCYIIUMU LEJOCTHOW CUCTEME
XUMHYECKOTO 00pa3oBaHus;

HaJIMYME TIPABOCO3HAHUS IKOJOTUYECKON KYJIBTYPhl U CIIOCOOHOCTH CTaBUTH LIENIA U
CTPOUTH KM3HEHHBIEC ILJIAHBI.

JIM4HOCTHBIE PE3YyJbTAThl OCBOEHUS MpeamMeTa «XUMHUS» JOCTUTAKOTCA B €IUHCTBE
y4eOHOM M BOCIUTATEIBHOM NESITEIbHOCTH B COOTBETCTBUU C TYMaHUCTHYECKUMH,
COIIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSIMU U HUJ€ajaMU POCCHIICKOTrO
IpaXXKJaHCKOTO OOIecTBa, MPUHATHIMU B OOIIECTBE HOPMaMU U TPaBHJIAMU TOBEJCHUS,
CIIOCOOCTBYIOIIMMHU  TIPOIECCaM  CaMOTIO3HAHUS, CaMOPa3BUTUS W  HPABCTBEHHOTO
CTaHOBIICHUSI IMYHOCTH 00YYaIOIUXCS.

JInuHOCTHBIE ~ pe3yJbTaTbl ~ OCBOECHHMS  MHpeaMera  «XHMHUS»  OTPAXKAIOT
cOpMUPOBAHHOCTh  OMbITA  [O3HABAaTEJBHOM W  NPAKTUYECKOM  JEeSATENbHOCTU
00y4aroUIXcs Mo peannu3aly MPUHIATHIX B 00IeCTBE IIEHHOCTEH, B TOM YHUCJIE B YaCTH:

1) rpa’skaIaHCKOr0 BOCIIMTAHUSA:

OCO3HaHUS OOYYalOIIUMHCS CBOMX KOHCTUTYLHHMOHHBIX TIpaB M OOS3aHHOCTEH,
YBAXXEHUS K 3aKOHY M IIPABOIOPSJIKY;

MPEJICTABJIEHUS] O COLMAJIBHBIX HOPMaX U MPaBUIaX MEKINYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKON HESATEIBHOCTH MPU CO3JAHUU Y4UEOHBIX
MIPOEKTOB, PEIICHUU YYEOHBIX W TO3HABATENIbHBIX 3aJlay, BBINOJHEHHUH XUMUUYECKUX
JKCIIEPUMEHTOB;

CIOCOOHOCTU MOHUMATh U NMPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY U ApTyMEHTHI
JIPYTUX OpU aHAIU3€ PA3JIMUYHbBIX BUJOB YUE€OHOU €SI TENBHOCTH;

2) NAaTPUOTHYCCKOI'O BOCIIMTAHUA



LIEHHOCTHOT'O OTHOILIECHUSI K UICTOPUYECKOMY M HAYYHOMY HACIIEIUIO0 OTEYECTBEHHOU
XUMUH;

YBaXKEHHUsI K TIPOLIECCY TBOPUECTBA B 00JACTU TEOPUU U MPAKTUUECKOTO MPUMEHEHUS
XUMHHM, OCO3HAHUA TOTO, YTO JIOCTHXKEHHUS HAyKH €CTh PE3yJbTaT JIUTEIbHBIX
HaOJII0JICHUM, KPOTIOTIUBBIX SKCIIEPUMEHTAIIBHBIX MTOUCKOB, TTOCTOSTHHOTO TPYy/a YU4EHBIX
Y MPAKTUKOB;

MHTEpECa W TO3HABATEJIBHBIX MOTHMBOB B MOJYYEHUH M TMOCIECAYIOUIEM AaHAIU3E
nH(pOpMaIINK O MEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHON OTE€UECTBEHHON XUMUU,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

HPABCTBEHHOT'O CO3HAHUS, ’TUUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLEHMBATh CHUTYAallUH, CBSI3aHHBIE C XUMHUYECKUMU SIBICHUSMH, H
OPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBEJEHUE U MOCTYNKHU CBOMX TOBApHINEH C MO3UIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIEJCTBUM ITHX MOCTYIKOB;

4) dpopMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHMS IICHHOCTEH 3JJ0pOBOTO M 0€301acHOTO 00pa3a >KM3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (PM3MUYECKOMY M IICUXUYCCKOMY 3I0POBBIO;

coOmoieHUsT TMpaBWwi  Oe3omacHoro oOpaleHusi C  BEIeCTBaMH B OBITY,
MOBCETHEBHOM JKM3HU U B TPYAOBOU JIEATEILHOCTH;

MOHUMAaHUSI IIEHHOCTH TPaBWI WHAWNBUIYATBHOTO W KOJJIEKTHBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYyAITUSAX, YTPOXKAIOIINX 3/I0POBBIO U KU3HU JIFO/ICH;

OCO3HAHUS TIOCIAEJACTBUM M HENPUIATHS BPEIHBIX MPUBBIUCK (YIMOTPEOJICHHS
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B y4€OHO-MCCIIE0BATENbCKONM NIESITEIbHOCTH,
OOIIECTBEHHO MOJE3HOM, TBOPUYECKON U APYTUX BUJIAX ACSITEIBHOCTH;

YCTAaHOBKM HAa aKTMBHOE YYacTHE B PEIICHHHM MPAKTHYECKUX 3a7ay COLUAIbHOU
HaIPaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

MHTEpeca K MPAKTUUYECKOMY HM3y4YeHHUIO0 Tpodeccril pa3muiHOTro pojia, B TOM YHCIIE
Ha OCHOBE MIPUMEHEHUS MIPEAMETHBIX 3HAHHUI 10 XUMUH;

YBaXKEHHUS K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYIOBOU JNEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOPY WHIMBHUAYaIbHOW TPAeKTOpUU OOpa3OBaHU,
Oynymedd mpodeccun W peanu3aldd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Yy4ETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUHU, MHTEPECOB M MOTPEOHOCTEH 00IIECTBa;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

JKOJIOTHYECKH  11eJIeCOO0Pa3HOTO  OTHOIICHHS K TMPUPOJe, KaK HCTOYHUKY
CYIIIECTBOBAHMS KU3HU Ha 3eMIIE;

MOHUMaHUs  TJIOOAJBHOTO  XapakTepa HJKOJOTHMYECKUX  MpoOJjieM,  BIUSHUSA
9KOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE MPUPOTHOM M COITMATIBHOM CPEIbI;



OCO3HAHMSI HEOOXOAMMOCTH HCIIOJIb30BAaHUS JOCTMKEHUN XUMHUHU MJIA PEIICHUS
BOIIPOCOB PALMOHATIBHOIO IIPUPOAOIIOJIL30BAHNUS;

AKTUBHOI'O HENpUATUSA JEUCTBUH, IPUHOCALIUX BPE OKPYKAIOLIEH NPUPOIHOU
cpelne, YMEHHA NPOrHO3UPOBATh HEOIArONpHUsTHBIE 3KOJOTMYECKHUE MOCIEICTBUS
NPEANPUHUMAEMBIX JTEUCTBUU U ITPEIOTBPALLATH UX;

HaJIMYXS PaA3BUTOIO 3KOJIOTMYECKOTO MBILIIEHUS, YKOJIOTMYECKOU KYIbTYpPBhI, OIbITA
NEATENIbHOCTA JKOJIOTUYECKOM HAIpPaBICHHOCTH, YMEHUS PYKOBOJICTBOBATHCA WUMU B
MO03HABATEIbHON, KOMMYHUKATUBHOM M COIIMAJIBHON MPAKTUKE, CIIOCOOHOCTH M YMEHUS
aKTUBHO MPOTUBOCTOSITH UACOJIOTUU XeMOPOOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKY,

NOHUMaHUs Crienu(PUKU XUMHUHU KaK HayKH, OCO3HaHHsS €€ posid B (OPMUPOBAHUU
pallMOHAIBLHOTO HAyYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO TIPEACTaBICHUs 00
OKpY’)KaIoIleM MHpPE KaK O €JIMHCTBE MPUPOABI M UYEJIOBEKAa, B MO3HAHWU MPUPOIHBIX
3aKOHOMEPHOCTEH U PEeIICHUH MPoOJIeM COXpaHEHHUS MPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOO0M 3HAYUMOCTH XMMUU JJIsl COBPEMEHHOM ITUBUIIU3AIUN: B €€
T'YMaHUCTUYECKOM HAMpaBJICHHOCTH MW BaXHOHW POJM B CO3JaHUM HOBOM 0Oa3bl
MaTepuaIbHONW KYJIbTYPhl, pEHIEHWU TI00aTbHBIX TPOOJEM YCTOWYMBOTO Pa3BUTHUS
YeJIOBEYECTBA — CHIPhEBOM, SHEPTETUYECKOM, MUIIIEBOM M IKOJIOTMYECKOM 0€301MacHOCTH, B
Pa3BUTHH MEIUIMHBI, OOECHEYeHHH YCIOBUM YCHEIIHOIO TpyAa U OIKOJIOTHYECKU
KOM(MOPTHOM KU3HU KKJOTO 4iieHa 00IEecTBa;

€CTECTBEHHO-HAYYHOM TpaMOTHOCTH: TMOHUMAaHHUS CYIIHOCTH METOJOB IO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTHU MCIOIB30BATh MOTy4yaeMble 3HAHUS
JUIsL aHalmu3a U OOBSICHEHUS SBJICHHUM OKPYXKAIOIIEr0 MHUPa U TPOUCXOIANIUX B HEM
U3MEHECHHM, YMEHMsI JieiaTh 00OCHOBAHHBIC 3aKIIOYCHHUS Ha OCHOBE HAy4YHBIX ()aKTOB U
UMEIOIIUXCS TAHHBIX C LIEIBIO MOTYYEHHUs TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIONIB30BaTh XUMHMUYECKUE 3HAHHS JUISl PEIICHHUS
po0OJieM B peabHBIX KU3HEHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO U UCCIE0BATEIBCKOMN NS TEIbHOCTH;

TOTOBHOCTH Y CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO U CaMO0OPa30BaHUIO, K
AKTUBHOMY IIOJIYyYEHHUIO HOBBIX 3HAHUU IO XMMHH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTAMU;

WHTEpPECa K OCOOCHHOCTSM TpyJda B pa3nuyHbiX cdepax mpodeccrnonambHOM
NEeATETbHOCTH.

METANIPEIMETHBIE PE3YJIBTATHBI

MeranpenMeTHbIE PE3yIbTaThl OCBOEHUSI Y4eOHOTO mpeaMera « XuMUs» Ha YPOBHE
CpeaHero oo1ero 00pa3zoBaHus BKIIOYAIOT:

3HAYUMBIC TSI dbopMupoBaHUS MHUPOBO33PCHUS oOydJarommxcs
MEXIUCITUTUIMHAPHBIE  (MEXIPEIMETHBIE) OOIICHAYYHBIC TIOHATHS, OTPaXKaIoIInue
[IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa U CIIeNU(UKY METOIOB MMO3HAHMSI, NCTIONB3YEMBIX B
€CTECTBEHHBIX Haykax (MaTepwsi, BEIIECTBO, DJHEPTHs, SBJICHHE, IMPOIECC, CHUCTEMA,



Hay4HbI (DaKT, MPUHLHI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIEIOBaHHUE,
HaOII0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U PYTHE);

YHHUBEpCaldbHbIE Yy4eOHble JEeHCTBHUS  (IMO3HABATENbHBIE, KOMMYHHKATHBHBIC,
pEryisITUBHBIE), oOecneunBaromye (opMHUpOBaHUE (QPYHKIMOHAIBHOW TPaMOTHOCTU H
COLIMAJIBHON KOMIIETEHIIMU 00Yy4aroIINXCs;

CHOCOOHOCTh OOY4YarOMMXCA MCHOJIb30BaTh OCBOEHHBIE MEXKIUCUUIUIMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAJIbHbIE YUeOHbIE I€WCTBUS B MO3HABATEIbHOU U
COLMAJIBHOM IIPAKTHUKE.

MeranpenMeTHbIE pe3yJabTaThl OTPAKAIOT OBJAJACHUE YHUBEPCAIbHBIMU YYEOHBIMU
MI03HABATEIbHBIMH, KOMMYHHKATHBHBIMU U PETYSITHBHBIMU JICHCTBUSMH.

OBJaieHNe YHUBEPCAJIbHBIMY Y4eOHBIMH MO3HABATEIbHBIMHY JI€HCTBUSIMU:

1) 0a30BbIe JJOrHYeCKHe AeHCTBHS:

CaMOCTOSITEIbHO (POPMYITUPOBATh M AKTyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIEIIATh 1EIN JeATeIbHOCTH, 3aJjaBasi apaMeTpbl U KPUTEPHUH WX JOCTHXKCHUS,
COOTHOCHUTDH PE3YyJIbTAThI JICATCIIBHOCTH C MIOCTABICHHBIMU IEJISIMH;

UCITIOJIH30BaTh MPU OCBOSHUM 3HAHWU MPUEMBI JTJOTUYECKOTO MBIIIJICHUS — BBIJAEIATh
XapaKTepHbIC TPHU3HAKK TIOHSATUM M YCTAHABJIMBATh WX B3aMMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIUE MOHSITHUS JJIsl OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBJICHU;

BBIOMPATh OCHOBAHUS M KPUTEPUHU [JIs1 KJIACCU(UKAIIUU BEIIECTB U XUMHUYECKUX
peaKiuu;

yCTaHABIMBATh IPUIMHHO-CJICJACTBEHHBIE CBSI3U MEXTY N3y4aeMbIMH SIBICHUSIMU;

CTPOUTH JIOTHYECKHE pPACCYKIEHUs (MHIYKTUBHBIC, NEIYKTUBHBIC, MO aHAJIOTHH),
BBISIBIIATH 3aKOHOMEPHOCTH M TPOTHBOPEYMs] B  pPacCMaTpUBAEMBbIX  SIBICHHSX,
(dbopMyITUPOBATH BBIBOJIBI U 3aKIIOUCHHS;

IPUMEHATh B TIPOIECCE IIO03HAHUSA, HCIOJb3yeMble B XHMHH CHMBOJHUYECKHE
(3HaKOBBIC) MOJIEIH, MPEOOPA30OBLIBATh MOJICIBHBIC MPEICTABICHUS — XUMUUYCCKUN 3HAK
(cumMBOJI) BJeMeHTa, XuMU4eckas ¢Gopmylia, ypaBHECHHE XMMHUYECKOW pEaKkIuu — TMpHU
peleHnd y4eOHBIX ITO3HABATEIbHBIX W IPAKTUYECKUX 3ajad, MPUMCHSITh Ha3BaHHBIC
MOJICTIbHBIC TPEJCTABICHHUS JIJI BBISABICHUS XapaKTEPHBIX IIPU3HAKOB H3Y4aeMbBIX
BEIIIECTB U XMMUUYECKUX PEAKIHM.

2) 0a3oBbIe HCCIeA0BaTeIbCKUE TeHCTBUSI:

BJIaJICTh OCHOBAMHU METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB MU XUMUUECKUX PEAKIIHM;

dbopmMynupoBaTh IIEAW W 3aJadyd HMCCIASAOBAHHUS, HCIIOJIL30BaTh IIOCTaBJICHHBIC M
CaMOCTOSITETLHO CHOPMYJIMPOBAHHBIE BOIMPOCH B KA4€CTBE WHCTPYMEHTA IO3HAHUS U
OCHOBBI I (POpMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYXJICHU;

BJIaJICTh HaBBIKAMHM CaMOCTOSITEJIbHOTO TUIAHUPOBAHHUS U TMPOBEJACHUS YUYCHHUYECKHX
OKCIICPHMMEHTOB, COBCPIICHCTBOBaTh YMEHHS HAOIIOIaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEILHO TTPOTHO3UPOBATH €T0 PE3yabTat, (POpMYIUPOBATH OOOOIIEHHUS U BBIBOIBI
OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YyJbTaTOB HCCIIECIOBAHHUS, COCTABISAThH OOOCHOBAHHBIN
OTU€T O POJIeTaHHON padoTe;



MPUOOPETATh ONBIT YYEHUUYECKOM HMCCIIEOBATENbCKON M MPOECKTHOM JEATEIbHOCTH,
MPOSIBISATH CIIOCOOHOCTh U TOTOBHOCTHh K CAMOCTOSATEIHHOMY MOHMCKY METOAOB PEIICHHUS
MPAaKTHYECKUX 33/1a4, IPUMEHEHHUIO Pa3TIUIHBIX METOI0B TIO3HAHMUS.

3) padora ¢ unpopmanmei:

OPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX HHPOpPMAIUH (HAYIHO-TIOMYJIIpHAs
JauTepaTypa XUMHYECKOTO COJEp)KaHUs, CIpaBOYHBIE MocoOws, pecypchl MHTepHeTta),
aHAIM3UPOBATh MH(POPMAIUIO PA3TUYHBIX BUAOB M (OPM TMPEACTABICHUS, KPUTHUYECCKH
OLIEHUBATH €€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

dopMynupOBaTH 3aMpPOCHl U MPUMEHSTH Pa3IHMYHBIE METOIBI MPU TMOUCKE W OTOOpE
UHpOpMAIIH, HEOOXOUMOM TSI BHITTOTHEHUS Y4eOHBIX 3a71a4 ONPESIEHHOTO TUTIA;

npuoOpeTaTh ~ ONBIT  HWCHOJB30BaHUS  HMH()OPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3IINIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITETTFHO BBIOMPATh ONTUMANBbHYIO (GOpMYy NpEACTaBICHUsS HWH(GOPMALUU
(cxembl, rpaduKH, TUarpaMMbl, TAOJIULIbI, PUCYHKU U APYTHE);

UCTIOJh30BaTh HAYYHBIA SI3bIK B KAa4eCTBE CpPEJCTBA MpH paboTe ¢ XUMUYECKOU
UHpOpMAIUEH: MPUMEHITh MEKIpPEeIMETHbIC (PU3NIECKUE U MaTeMaTHYECKUE) 3HAKU |
CUMBOJIBI, (hOpMYIIBI, a00pEeBHATYPBI, HOMEHKIATYPY

MCTIOJIh30BaTh U MPEOOPa30BHIBATH 3HAKOBO-CUMBOJINYECKIE CPEICTBA HATIISTHOCTH.

OgiafieHHe YHUBEPCAIBLHBIMIA KOMMYHUKATHBHBIMY 1€HCTBUSIMH:

3aJaBaTh BOMPOCHI TIO CYIIECTBY OOCYKJaeMOW TEeMBl B XOJ€ AHWalora W/ HiH
JIUCKYCCUH, BBICKa3blBaTh HJEU, (POPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTENIBHO
BBITIOJIHEHHUS MTPEITIOKEHHON 3a]1auH;

BBICTYNIaTh C IIPE3CHTAllMed pe3yJbTaTOB II03HABATEIbHOW  JEATEIBHOCTH,
HOJYyYEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBINOJIHEHUU
XUMHUYECKOTO HKCIEPUMEHTA, IPaKTUUYEeCKOM pabOThl 1O HCCIEIOBAaHUIO CBOICTB
M3y4aeMbIX BEIIECTB, pealu3aluu y4eOHOro mnpoekTa U (HOpMyIHpoBaTh BBIBOJBI IO
pe3yabTaTaM MpPOBEIEHHBIX HCCIEAOBAHMNM MYyTEM COIIACOBAHUS TO3MIMHA B XOJe
o0CyXeHus 1 0OMEHAa MHEHHUSIMH.

OsgilaieHHe YHUBEPCAJIbHBIMH PeryJITHBHBIMH AeHCTBUSIMM:

CaMOCTOSITETIbHO ~ IJIAaHUPOBaTh M OCYLIECTBISATH  CBOIO  IO3HABATEJIbHYIO
JesITeNIbHOCTD, ONpeeNss e€ el U 3a7aud, KOHTPOJIUPOBATh U 10 Mepe HeOOXOIUMOCTH
KOPPEKTUPOBATh MPEIaraéMblii aJIroOpuT™M JEHCTBUII MPH BBIOJHEHUU YUYEOHBIX MU
MCCJIeI0OBAaTEeICKUX 3aJ]1a4, BBIOMpaTh HamOoiee >PGEeKTUBHBIA CIOCOO WX pEUIeHUs C
y4€TOM TOJIY4€HHS HOBBIX 3HAHUH O BELIECTBAX U XUMUYECKUX PEAKIHUIX;

OCYILIECTBJISTh CAaMOKOHTPOJIb CBOEH [EATEIbHOCTH Ha OCHOBE CaMOaHajiu3a H
CaMOOIICHKH.

INPEJMETHBIE PE3YJIBTATbBI
10 KIIACC

IIpeameTHbIe pe3yabTaThl OCBOCHUS Kypca «OpraHudeckas XuMHs» OTpakaroT:

c(hOpMHUPOBAHHOCTH TPEJACTABICHUM O XMMHYECKOW COCTaBJIAIONIEH €CTeCTBEHHO-
Hay4YHOW KapTHHBI MHUpPa, POJIU XUMHUHU B TTO3HAHUM SIBIICHUH MPUPOILI, B (POPMUPOBAHUHU
MBIIIJICHUS U KYJIbTYPhI JIMYHOCTH, €€ (DYHKIIMOHAILHON IPaMOTHOCTH, HEOOXOIUMOM JIJIs
pelIeHUs] MPAKTUYECKUX 3a7a4 M SKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO U IPUPOJIHOU CPEJE;



BJIAZICHUE CUCTEMOM XUMHUYECKUX 3HAHHUM, KOTOpas BKIIOYAET: OCHOBOIOJIATAOIINE
MOHATUS (XMMHMUYECKUU DJJIEMEHT, aToM, OJJIEKTpOHHAas 000JI0YKa aroMa, MOJEKyJa,
BAJICHTHOCTb, JJIEKTPOOTPUIATEIBLHOCTh, XHMHUYECKasi CBsI3b, CTPYKTypHas (opmyra
(pa3BépHyTast U COKpal€HHasl), MOJIb, MOJISIPHAsi Macca, MOJSIPHBIN 00BEM, YIIIepOaHBIM
ckener, GyHKIMOHANIbHAS TPYMNa, paguKall, U30MEpHUs, U30MEPbI, TOMOJIOTUYCCKUMN PS]I,
TOMOJIOTH, YIJICBOJOPOABI, KHUCIOPOA U a30TCOAECpXKAIIME COCAUHEHUS, MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCJAMHEHUS); TCOPUH U 3aKOHBI
(Teopus cTpoeHHs opraHmdeckux BemectB A. M. BytnepoBa, 3aKOH COXpaHEHHsI MACChI
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3bIK XMMUU; MUPOBO33PEHUECKUE 3HAHMUS,
JeXaliue B OCHOBE TMOHUMAHUSI NMPUYMHHOCTH W CHUCTEMHOCTH XMMHUYECKHX SIBJICHUH,
dakTOOTHMUECKUE CBEJEHUS O CBOMCTBAaX, COCTaBe, TOJy4YEeHUH U O€30ImacHOM
UCIIOJIb30BAaHUHM  BAXKHEHUIIIMX OpPraHWYECKUX BEIIECTB B OBITY W MPAKTUUYECKOU
NeSATeIbHOCTH YEJIOBEKA,

chOpMUPOBAHHOCTh YMEHUU BBISABIATH  XapaKTEpPHbIE TMPHU3HAKKA  TOHSTHUH,
yCTaHABIIMBATh MX B3aWMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME TIOHATHS TIPH
OTHMCAHUU COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHUYeCKUX COCTUHCHU;

chOpMUPOBAHHOCTh YMEHUM  HCMOJB30BAaTh XUMUYECKYH) CHUMBOJHUKY  JJIst
COCTaBJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaméHHOMN) dopMy
OpraHUYeCKUX BEIICCTB W ypaBHEHUUW XHUMHUUECKUX PEAKIMN, W3TOTaBIMBATh MOJCIH
MOJICKYJI ~ OpPraHMYeCKUX  BEIIECTB JUIi  WUIIOCTPAlMM WX  XUMHUYECKOT0 W
IPOCTPAHCTBEHHOI'O CTPOEHUS;

cOpPMHPOBAHHOCTh ~YMEHMI  YCTaHaBIWBATh  MPUHAMIECKHOCTh  HM3YUCHHBIX
OpraHMYeCKUX BEIIECTB MO UX COCTABY U CTPOCHHUIO K OMNPEACIEHHOMY KJacCy/Tpymie
coeuHeHu  (YrJIeBOAOpPOABL,  KHCIOpPOA U a30TCOAEpKallue  COEIUHEHHS,
BBICOKOMOJIEKYJISIDHBIE COCIIMHEHMS), JaBaThb MM Ha3BaHHUS IO CHCTEMaTUYECKOU
HomeHkinarype (IUPAC), a Takke NpUBOAWUTH TPUBHAIbHBIE HAa3BAHUS OTIEIbHBIX
OpraHWYECKUX BEIIECTB (ATUJIEH, NPOIMWIEH, aleTWICH, ASTUICHIJIUKOJIb, TIJIUIIEPHH,
denon, dopmanbaerun, aneTaNbAeTHA, MypaBbHHAs KHUCJIOTA, YKCYCHas KHCIIOTA,
OJIEMHOBAsi KUCJIOTA, CTEAPUHOBAsl KHUCIOTa, TIIIOK03a, (PpyKTO3a, Kpaxmal, IeIIIoi03a,
TJIUIYH);

c(hOpPMHUPOBAHHOCTh YMEHHUS OMPEEISITh BUIBI XUMUYECKON CBSA3H B OPTaHUYECKUX
COEIMHEHUAX (OJIMHAPHBIE U KPATHBIE);

chOpPMHPOBAHHOCTh ~ yYMEHHS  TNPUMEHSTh  TOJIOXKCHUS  TEOPUU  CTPOCHHUS
oprannueckux BemiectB A. M. byrtnepoBa miis 0ObSCHEHUST 3aBUCHMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHUSI MacChl BELIECTB;

c(hOpMHPOBAHHOCTh YMEHUU XapaKTepU30BaTh COCTaB, CTPOCHHE, (DU3UYECKUE H
XUMUYECKHE CBOMCTBA TUIMHYHBIX MPEACTABUTENEH Pa3IWYHBIX KJIACCOB OPraHUYECKUX
BeIeCTB (M€TaH, 3TaH, 3TUJICH, IPOMUJIEH, alleTWIeH, OyTaaueH-1,3, metunoyraauen-1,3,
OCH30JI, METaHOJI, ITAHOJ, ITHJICHTJIMKOIIb, TIUIEPUH, (EHOJI, alleTalbJACTH ], MypaBbUHAS
M YKCYCHasl KHCIOTBI, IJIIOKO3a, KpaxMall, LeJUII0JI03a, aMUHOYKCYCHas KHCIIOTa),
WJUTIOCTPUPOBATh T'€HETUYECKYIO CBA3b MEXJIY HUMU YPaBHEHUSIMU COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIUU C UCTIOIB30BAaHUEM CTPYKTYPHBIX (popMyT;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTepU30BaTh UCTOUYHUKHU YIJIEBOJOPOJHOTO ChIPbs
(HedTh, IPUPOJHBII ra3, yrojib), CIOCOOBl UX NMEepepadOTKU U MPAKTUYECKOE MPUMEHEHUE
MPOAYKTOB NIEPepabOTKH;



c(hOpMUPOBAHHOCTh YMEHUMN MPOBOAUTH BBIUUCICHUS MO XUMUYECKUM YPaBHEHHSIM
(maccpl, 0OBEMa, KOJMYECTBA MCXOAHOTO BEIIECTBA WM MPOAYKTa pEAKUUU IO
U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOIO M3 MCXOJHBIX BELIECTB WIM MPOIAYKTOB
peakuun);

c(hOpMUPOBAHHOCTh YMEHHMU BJIAJETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX METO/AaX
HAy4YHOI'O TO3HAHMS, UCIMOJb3YEMBIX B XMMHUM MPU W3YYEHUHU BEIIECTB U XUMHYECKUX
ABJIICHUNA (HAOMIOACHUE, H3MEpPEHUE, HKCIEPUMEHT, MOJEIUPOBAHME), HCIOIb30BAThH
CHUCTEMHBIE XHMHWYECKUE 3HAHUS I NPUHIATUS PEIUICHUNA B KOHKPETHBIX >KU3HEHHBIX
CUTYalIMSIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHECHUEM;

c(OpMHPOBAHHOCTh YMEHUN cOONIOAaTh TMpaBuja TMOJb30BAHUS XHUMHYECKOU
NOCyA0W U TabOpaTOPHBIM 00OpPYAOBAHHEM, a TaKXKe MpaBuUia 0OpallleHUs C BElIeCTBAMU
B COOTBETCTBHUH C MHCTPYKIUSIMU TIO BBITIOJTHEHUIO TA0OPATOPHBIX XUMHUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh YMEHUU TUIAHUPOBATH W BBITIOIHATh XUMUUECKUN HIKCTIEPUMEHT
(mpeBparieHus: OpraHuyYeCcKUX BEIIECTB MPU HarpeBaHUU, MOTYUYEHUE ITUICHA U U3YUCHHUE
€ro CBOMCTB, KaUE€CTBEHHbIE PEAKIMU OPraHUYECKUX BEUIECTB, JE€HATypalus OeJIKOB IMpH
HarpeBaHWM, IIBETHBIC pEaKIHH OEJNIKOB) B COOTBETCTBUM C TMPABUJIAMH TEXHHUKHU
0e30MacHOCTH TpH OOpallleHWH C BEIIeCTBAaMH W JIA0OPATOPHBIM 000PYIOBaHUEM,
NPEJICTABIIATh PE3YJbTaThl XUMUYECKOrO HKCIIEpUMEHTa B (opMe 3alucu ypaBHEHHM
COOTBETCTBYIOIIUX PEAKIUI 1 (OPMYIHPOBATH BHIBOABI HA OCHOBE 3TUX PE3YyJIbTATOB;

cOPMHPOBAHHOCTh ~ YMEHHUW  KPUTUYECKH  AHAJU3UPOBATh  XHMHUUYECKYIO
uHGOpPMAIIHIO, MOTYyYaeMyI0 U3 Pa3HbIX MCTOYHUKOB (CpelcTBa MaccoBOM MHMOpMaIuu,
WuTepHer u apyrux);

c(hOpMHPOBAHHOCTh YMEHHI COOJIIONATH MPaBUiia IKOJOTHYECKH IEIeCO00pa3HOro
MOBE/ICHUS] B OBITY U TPYAOBOU AESATENBHOCTU B LIENSAX COXPAHEHUSI CBOETO 3[0POBbS U
OKpYXaIIed MNPUPOJHOU Cpeabl, OCO3HAaBaTh OIACHOCTb BO3JIECUCTBUS Ha KUBBIC
OpTraHU3Mbl ONPEACITEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAas cMbIca mokazarens [1JIK,
NOSICHATh Ha TMpUMEpax CHocOObl YMEHBIIEHUS U MPEAOTBpPAIICHUS WX BPEIHOTO
BO3JICMCTBUS HA OPTaHU3M 4YEJIOBEKA;

Uisi  OOy4alolUXCsi € OTPAaHWYCHHBIMU BO3MOXKHOCTSIMU  3/IOPOBBSI:  YMEHUE
NPUMEHSTH 3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEUIECTB U XUMHUYECKUX
SIBIICHUM;

JUISL CIICTIBIX U CIA0OBHUASIIMX OOYyYaromIuxcs: YMEHHE HCIOJIb30BaTh pelbe(HO-
TOUCUYHYIO CUCTeMy 00o3Hauenwuit JI. bpaitns nis 3anucu xumudeckux GopMyt.

11 KIIACC

IIpenmeTHble pe3yJbTaTbl OCBOCHHS Kypca «OOIass U HEOpraHUYECKas XUMUSD)
OTpaXXaroT:

c(hOpMUPOBAHHOCTh TPEJACTABICHUN: O XUMHUYECKOW COCTAaBJISIONICH €CTECTBEHHO-
HAayYHOW KapTHUHBI MUpa, POJU XUMHUH B TIO3HAHHWM SBJICHUM MPUPOABI, B (OPMHUPOBAHUN
MBIIIJICHUS U KYJIbTYPhI JIMYHOCTH, €€ (DYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOM JIJIS
pelIeHus] MPaKTHYECKUX 3a7a4d M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0pPOBBIO U TIPUPOITHOU CPEJIC;

BJIaJICHUE CHUCTEMOM XMMHMYECKHX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATUS (XUMUYECKHUM AJIEMEHT, aTOM, U30TOIl, S-, P-, d- 3JIEKTPOHHbBIE OPOUTAIN ATOMOB,



WOH, MOJIEKYJIa, MOJIb, MOJSIPHBI 00BEM, BaJE€HTHOCTh, AJIEKTPOOTPUILIATEIHHOCTD,
CTENEHb OKHCJICHUS, XHUMHUYECKass CBsA3b (KOBaJICHTHAs, WOHHAs, MeTaJUlnyecKas,
BOJIOPOJIHASA), KpUCTA/UIMUECKass pemEéTKka, TUIbl XUMUYECKUX pEaklHii, pacTBoOp,
ANEKTPOJUTHI,  HEANEKTPOJUTHI,  BJICKTPOJMTHUYECKAs  JUCCOLUALMSA, OKHUCIUTEIb,
BOCCTAHOBUTEJIb, CKOPOCTh XMMUYECKOW pEaKIMy, XUMMUUYECKOE PaBHOBECUE); TCOPUU U
3aKOHBI (TEOPHUS DIIEKTPOIUTHYECKOW JUCCOLMalMM, mnepuoanuveckuit 3akon JI. W
MenzeneeBa, 3aKOH COXPAHEHHUS MAaCChl BEIIECTB, 3aKOH COXPAHEHWS W MPEBpAIICHUS
SHEPIUM TMPU XUMHUUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN S3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE TNOHUMAHUSA MPUYUHHOCTH U
CUCTEMHOCTH XMMHUYECKHUX SIBICHUM, (haKTOJIOTHYECKUE CBEJICHHUS O CBOMCTBAx, COCTaBe,
MOJIYYEHUU U O€30MaCHOM HCTIOJIb30BAHUM BaKHEUIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY
Y MIPAKTUYECKOMN JEATEIbHOCTH YETIOBEKA;

chOpMUPOBAHHOCTh YMEHUW BBIABIATH  XapaKTEPHbIE TMPU3HAKKU  TOHSITHUH,
yCTAHABIMBATh WX B3aUMOCBA3b, HCIOJB30BaTh COOTBETCTBYIOUIME TMOHSTUA TPHU
ONMCAaHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBPAICHUI;

chOpMUPOBAHHOCTh YMEHHUM  HCMOJB30BAaTh XUMUYECKYH) CHUMBOJUKY  JJIst
cocTaBjeHUs (OPMYJ BEIIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIUH, CHCTEeMATHYECKYIO
HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIbHBIX HEOPTaHMYECKUX BEIIECTB
(yrapHslii Ta3, yrieKuciblii a3, aMMHUakK, raiéHasi U3BeCTh, HeraéHas U3BeCTh, TUThEBAs
cojia, MUPUT U JIPYTHUEC);

c(OpPMHUPOBAHHOCTh YMEHHUH ONpEeNeNsTh BaJCHTHOCTh M CTENEHb OKHUCICHHS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSX PA3IMYHOTO COCTaBa, BHJ XUMHUYECKOW CBS3H
(koBaJIeHTHAsl, HMOHHAsA, MeETaJUIMYecKasi, BOJOPOJHAs) B  COCAMHEHMSX, THII
KPUCTANTUYECKON PEIIETKH KOHKPETHOTO BEIIecTBa (aTOMHas, MOJIEKYJsipHasi, MOHHas,
MeTaJUIMYeCKasi), XapakTep Cpepl B BOAHBIX PACTBOPAX HEOPraHUUYECKUX COCTMHEHUN;

c(hOpMHPOBAHHOCTh YMEHUU YCTAHABIMBATH TMPUHAJICKHOCTh HEOPTaHUYECKUX
BEIIECTB MO HMX COCTaBy K OINpEAeNEHHOMY KiacCy/Tpymie COeIuHEHUN (IpOoCThie
BEIIECTBA — METAUIBl U HEMETAJIbl, OKCHJbI, OCHOBAHHS, KHUCJIOTHI, amM(pOTEpHbIC
TUJPOKCHUJIBI, COJIN);

c(hOpMHUPOBAaHHOCTh YMEHUN PACKPBIBATh CMBICT Iepuoaudeckoro 3akoHa J[. .
MenneneeBa W JEMOHCTPUPOBATH €r0 CHCTEMATH3UPYIONIYIO, OOBSICHUTEIHHYIO U
MPOTHOCTUYECKYIO QYHKIINU;

c(hOpMHPOBAHHOCTh YMEHHH XapaKTEepU30BaTh dJIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX »dneMeHToB |—4 mnepuonoB Ileprognueckoil cHCTEMBbI XUMHUYECKUX
sanemenToB J[. M. MenpeneeBa, uCNonb3ysl MOHITHS «S-, P-, d-3JEKTPOHHBIE OpPOUTATIN,
«QHEPreTUYECKUE  YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM  HW3MEHEHHSI  CBOMCTB
XUMHYECKHX B3JIEMEHTOB M HMX COCIMHEHWW MO mnepuonam u rpymnmnam llepuonnueckoi
cucTeMbl XUMHYECKUX 3emMeHToB 1. 1. MeHnaeneena;

c(hOpMHPOBAHHOCTh YMEHHM XapaKTepU30BaTh (OMHCHIBATH) OOIIHME XUMUUYECKHE
CBOWCTBAa HEOPraHMYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATH CYIIECTBOBAHUE
TEHETUYECKOW CBSI3M MEXKJY HEOPraHMYECKMMM BEHIECTBAMHM C TMOMOIIBIO YpPaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHHSI KIACCUPUUUPOBATh XHMMHYECKHE pEaKIUu IO
Pa3JIMYHBIM MpU3HAKAM (YUCIIYy M COCTaBY pearupyroliux BEUIECTB, TEIIOBOMY 3 deKTy



peakiuy, U3MCHCHHUIO CTETICHEH OKHCIICHUS DJIEMEHTOB, OOPAaTUMOCTH PEaKIIUU, YIaCTHIO
KaTaJIn3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHH COCTABIISITH YPAaBHEHHSI PEAKIUN Pa3IUYHBIX THUIIOB,
MIOJTHBIE M COKpAaIIEHHBIC YPABHEHUS PEAKIIMii HOHHOTO OOMEHA, YUUTHIBAsI YCIOBUS, TIPU
KOTOPBIX 3TH PEAKIIUU UAYT 10 KOHIIA;

c(hOpMHPOBAHHOCTh YMEHHUH TTPOBOUTH PEAKIIMH, ITOTBEPIKIAFOIINE KaUSCTBEHHBIH
COCTaB PA3IMYHBIX HEOPTraHWYCCKUX BEIIECTB, PACIIO3HABATH ONBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

c(hOpMHPOBAHHOCTb YMEHUIN pacKpbIBaTh CYILLIHOCTb OKHUCJIUTEIIBHO-
BOCCTAHOBUTEJBHBIX PEAKIMA MOCPEACTBOM COCTABJIEHMs IJIEKTPOHHOIO OajlaHCa 3TUX
pEaKLHnii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHITH 3aBUCHUMOCTh CKOPOCTH XHUMHUYECKOU
peakiuu OT Pa3IMYHbIX (DAKTOPOB; XapaKTep CMEIICHUS XHUMHUYECKOrO DPaBHOBECHUS B
3aBUCUMOCTHU OT BHEIIHETO Bo3jaeiicTBus (mpuniun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMHUYECKUE TMPOIIECCHI, JSKAIIUE B
OCHOBE MPOMBIIUICHHOTO TOJIYYEHHUSI CEpHOM  KHCJIOTBbl, aMMHaKa, a TakkKe
c(hOpMUPOBAHHOCTh MPECTABICHUN 00 OONIMX HAYYHBIX MPUHIUMAX W DKOJOTHUCCKHUX
mpoOeMax XMMHUYECKOTO TIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJAUTH BBIYUCICHUS C UCIIOJIb30BAHUEM TOHSTHS
«MaccoBas JI0JIs BEIIECTBA B PAaCTBOPE», OOBEMHBIX OTHOIICHHUHN Ta30B MPH XUMHUYECKHUX
peaKkIusaX, Macchl BeIIecTBAa MU 00BbEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce uid 00bEMY OJHOTO M3 yYaCcTBYIOIIUX B PEAKIUM BEIIECTB, TEIUIOBOro 3¢ dekra
pEaKIUM Ha OCHOBE 3aKOHOB COXPAHEHHUS MACChI BEIIECTB, MPEBPAIICHUS U COXPAHEHUS
SHEpruu;

chOpMUPOBAHHOCTh yMEHUM COOJNIIOAATh TIpaBUJIA TOJb30BAHUSA XHUMHUYECKOM
MOCYJION M J1Ta00OpaTOPHBIM 000PYIOBAHUEM, a TAKXKE MpaBUIa OOPAIICHUS C BEIICCTBAMMU
B COOTBETCTBHH C HHCTPYKIUSIMHU IO BHITIOJTHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OTBITOB,;

c(hOopMHUPOBAHHOCTh YMEHHH TUTAHUPOBATH W BBITTOIHATh XUMHUUECKUH AKCIIEPUMEHT
(pa3nokeHue TMEepOKCHIa BOJAOPOJia B MPUCYTCTBUU KaTallU3aTopa, OMPEACICHHUE CPEeJibl
pPacTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCAIBHOTO HWHAMKATOPA, BIMSHHUE Pa3IAYHbBIX
(hakTOpOB Ha CKOPOCTh XUMHUYECKON PEaKIMH, PEaKIMd HOHHOTO OOMEHA, KaueCTBCHHBIC
peakiuu Ha cyib(dar-, kKapOOHAT- W XJIOPHUJI-aHHOHBI, Ha KaTHOH aMMOHHS, peIIecHUE
AKCIIEPUMEHTAJIbHBIX 3aJlady mo TeMaMm «MeTamisl» U «HeMeTamibl») B COOTBETCTBUU C
MpaBUJIaMH TEXHHKHW OE€30MAaCHOCTH MpH OOpaIleHWH C BEIIeCTBAaMU W Ja0OpaTOPHBIM
000pyAOBaHUEM, TIPE/ICTABIISATh PE3YIbTATHl XUMHYECKOTO SKCIIEpUMEHTa B hOpMe 3aITUCH
YPaBHCHHH COOTBETCTBYIOIIUX peakiuid W (OPMYJIHPOBATH BBIBOJBI HAa OCHOBE 3THX
pe3yJIbTaTOB;

chOpMHUPOBAaHHOCTh ~ YMCHHH  KPUTHYCCKH  aHAJIU3UPOBATh  XUMHYECKYIO
nH(pOpMaIHIO, TTOTyYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBAa MACCOBOM KOMMYHUKAITUH,
WNutepHer u apyrux);

c(hOpMUPOBAHHOCTh YMEHHI COOJI0/IaTh MpaBUia IKOJIOTUYECKH IEJIECO00pa3HOro
MOBEJICHUSI B OBITY U TPYAOBOM JEATENILHOCTH B LESAX COXPAHEHHUSI CBOETO 370POBbS U
OKPY’KAIOIIEH NPUPOJHON Cpelibl, OCO3HaBaTh OMNACHOCTb BO3JACUCTBHUS Ha JKUBBIC
OpraHu3Mbl ONPEACTEHHBIX BEIIECTB, MOHUMAas cMbIca mokaszarens I[IJIK, mosicHaTh Ha



IpUMEpPaxX CHOCOObl YMEHBIIEHUS U NPEJOTBPALLEHUS HX BPEIHOTO BO3ICHCTBUSA Ha
OpraHu3M YeJIOBEKa,

Ui 00yYaromuxcs C

OI'paHUYCHHBIMU  BO3MOKHOCTAMU  3I0POBbBA:

yMEHUE

MPUMEHSITh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUUYECKUX
SIBJICHU;

JUISL CIIETIBIX U CIHA0OBUASIIMX OOYyYarolIuXcs: YMEHHE HCIOJIb30BaTh pelibeHO-

TOYEUYHYIO cucteMy obo3HaueHuit JI. bpaiins ais 3anucu xumuueckux Gopmyd.

TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne | HaumenoBanme pa3aeioB U KosimyecrBo yacon DJIeKTPOHHBIE (HU(pPOBLIE)
n/ TeM NPOrpaMMBbl Bce | KP P o0pa3oBaTe/IbHbIE PeCypPChI
n ro

Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH

[Ipenmet oprannueckoi
xumun. Teopus cTtpoeHus

https://www.yaklass.ru/p/himija
/10-klass/osnovy-
organicheskoi-khimii-

6490554 /predmet-

1.1 3
OPraHUYECKUX COCTMHECHUH A. organicheskoi-khimii-teoriia-
M. Bytneposa khimicheskogo-stroeniia-
organiches -6447217
Hroro no pazneny 3
Pasznesa 2. YriieBoaopoanbl
https://www.yaklass.ru/p/himija
IoeneILHLE VEICEOIODOLLL /10-klass/uglevodorody-

2.1 anI;aII[{LI T HOPOA 2 6579439/alkany-metan-i-ego-
gomologi-6579437
https://www.yaklass.ru/p/himija

HenpenenbHble yriieBOgOPOILL: {10-klass/uglevodorody-
22 anKeljni[ - H-ZIF{H anKIfHS 6 1 | 6579439/alkeny-etilen-i-ego-
> ATQIHCHEL, gomologi-6898889
https://www.yaklass.ru/p/himija
/10-klass/uglevodorody-

2.3 ApomaTudecKue yrieBoJ0poabl 2 6579439/areny-benzol-i-ego-

gomologi-6912879
[IpupoaHbIe UCTOUHUKHU https://www.yaklass.ru/p/himija
2.4 YTJIEBOJOPOJOB U UX 3 1 /10-klass/uglevodorody-

nepepaboTka

6579439/uglevodorody-v-




prirode-6917422

Hroro no pazneny

13

Pa3znen 3. Kuciopoaconep:xaiue oprannyeckue coeTHHeHUs

3.1

Crnuptsl. DeHon

https://www.yaklass.ru/p/himij
a/10-klass/spirty-fenoly-
6580873/nasyshchennye-
odnoatomnye-spirty-metanol-
etanol-6569756
https://www.yaklass.ru/p/himij
a/10-klass/spirty-fenoly-
6580873/aromaticheskie-
spirty-fenol-6584218

3.2

Anspaerunsl. Kap6oHoBbIE
KUCT0Thl. Cl0KHbBIE 2PUPBI

https://www.yaklass.ru/p/himij
a/10-klass/aldegidy-ketony-
karbonovye-kisloty-
6780279/aldegidy-i-ketony-
6777547

3.3

VYriaeBoasl

https://www.yaklass.ru/p/himij
a/10-klass/uglevody-prirodnye-

soedineniia-
6835083/klassifikatciia-
uglevodov-6828518

Hroro no pazneny

13

Pasznen 4. A3oTcoaeprkaiye opranHnyeckue coeIuHeHus

AMUHBI. AMUHOKHCIIOTEL.

https://www.yaklass.ru/p/himij
a/10-klass/azotsoderzhashchie-
soedineniia-6852270/aminy-

4.1 3
benku proizvodnye-ammiaka-
nasyshchennye-aminy-6585751
Hroro no paszneny 3
Paspnen 5. BoicokoMoJieKyIsipHbIe COeIMHEHUA
https://www.yaklass.ru/p/himij
a/10-
51 [Inactmaccel. Kayayku. ) klass/vysokomolekuliarnye-

Boinokna

soedineniia-vms-

6880782/osnovnye-poniatiia-

vms-reaktcii-polimerizatcii-i-




polikondensatcii-6880783

Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB 34 ) )
I10 ITPOT'PAMME
11 KJIACC
Ne HanmeHoBaHMe pa3je/ioB U KosmyecTBo yacos DJIeKTpOHHbIe (I (POBbHIE)
n/n TeM MPOrpamMMblI Bceero | KP np o0pa3oBaTejibHbIE PeCypChl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
https://www.yaklass.ru/p/himij
CrpoeHue aTOMOB. .
N a/11-klass/osnovnye-poniatiia-
[Iepnoanueckuil 3aK0H 1 : ..
1.1 Ilepuo €CKasl CHCTEMA 3 i-zakony-khimii-
. HOINYECKasd CUCTEM
pHod 6931691/sovremennaia-model-
XUMHUYeCcKnX djeMeHToB J1. 1. .
stroeniia-atoma-6936621
MenneneeBa
https://infourok.ru/obobshayus
hij-urok-po-teme-3-4-stroenie-
1I-mnogoobrazie-veshestv-
CrpoeHue BellecTna. C .

1.2 N P —— 4 veshestva-i-ih-sistemy-

P B 6355350.html?ysclid=Inngef7fi
g52729920
https://www.yaklass.ru/p/himij
a/11-klass/khimicheskaia-
kinetika-

1.3 XUMHUYECKUE PeaKIuu 6 1 1 6995740/klassifikatciia-
khimicheskikh-reaktcii-po-
raznym-priznakam-6964758

Wroro no pazgeny 13

Pa3nen 2. Heopranuveckasi Xumust
https://www.yaklass.ru/p/himij
a/l1-klass/kharakteristika-

)1 MeTamisl 6 | metalloiv—720f)709/ metally-
obshchie-svoistva-metallov-
7183914
https://www.yaklass.ru/p/himij

2.2 Hewmeramnsl 9 1 1 a/l1-klass/kharakteristika-

nemetallov-




7269055/khimicheskie-
elementy-nemetally-6852268
CBA3E HeODEaHIee https://resh.edu.ru/subject/lesso
BSI3b HEOPraHUYECKUX U g
2.3 o FaHI/I‘-IeCII)(I/IX BILICCTE 2 n/4960/conspect/?ysclid=Inngg
p - u2rw1893298677
Hroro no pazneny 17
Paznea 3. Xumus u :KM3HL
3.1 XUMHS U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34 ) 3
T[TPOTPAMME
ITIOYPOYUYHOE INVIAHNPOBAHMUE
10 KJIACC
KoaunuecTtBo
aTra
Ne JyacoB HAat JJIeKTPOHHBbIE HU(PPOBBIE
n/n Tema ypoxa B nsyHe o0pa3oBaTeIbHBIE PECYPCHI
c K I — P pecyp
ero
P P
https://infourok.ru/prezentaciya-
I . predmet-organicheskoj-himii-10-
pE€IMET OPraHu4YECKON Ilass.
! XMMUH, €C BOSHMKHOBCHME, | 1 4554865.html?ysclid=Innfhdgsyx77
pa3BUTHE U 3HAYCHUE 0932792
https://www.yaklass.ru/p/himija/10-
Teopus crpoenus klass/osnovy-organicheskoi-khimii-
’ OpPraHUYECKUX COECIMHEHUI 1 6490554/predmet-organicheskoi-
A. M. byrneposa, eé khimii-teoriia-khimicheskogo-
OCHOBHBIE ITOJIOKEHUS stroeniia—organiches -6447217
IIpencraBnenue o
KIaccHUKAIIN https://www.vyaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-
OPraHUYeCKUX BEILIECTB. ™ -
3 HoMeHKIaTYDa 1 6490554/klassifikatciia-
P organicheskikh-veshchestv-
(cucremaTuyeckas) u 6447504
TPUBHUAJIBHBIE Ha3BaHUS
OPraHUYeCKUX BEILIECTB
AJIKAHEL COCTAB I https://www.yaklass.ru/p/himija/10-
4 CTDOCHIE 1 klass/uglevodorody-
p ’ . 6579439/alkany-metan-i-ego-
TOMOJIOTUYECKUH P comologi-6579437




Meran u 3TaH —

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-
6579439/alkany-fizicheskie-i-

5 MPOCTEHIINE
p khimicheskie-svoistva-poluchenie-
TPEACTABUTCIIH AIKAHoB i-primenenie-6890485
https://www.yaklass.ru/p/himija/10-
AJIKCHEL COCTAB 1 klass/uglevodorodx.l— .

6 i 6579439/alkeny-etilen-i-ego-

CTPOEHHUE, CBOMCTBA comologi-6898889
https://www.yaklass.ru/p/himija/10-

35 klass/uglevodorody-

THJICH U IPOTHIIEH — ..
. 6579439/alkeny-strukturnaia-i-
7 MIpOCTENIINE . y

prostranstvennaila-izomeriia-

TPEACTABUTCIIN ATIKCHOB nomenklatura-6890486

[IpakTnueckas padora Ne

8 1. «IlonydyeHue sTUNEHA U oTYer

W3y4YEHUE €ro CBOWCTB)»
Ankaauensl. byraguen-1,3
https://www.yaklass.ru/p/himija/10-
u MeTuiOyraaueH-1,3.
9 Horvaerme klass/uglevodorody-
yi 6579439/alkadieny-6899278
CHHTETHYECKOTO KayuyKa U
pE3UHBI
AJIKUHBIL: COCTaB U https://www.yaklass.ru/p/himija/10-
0COOCHHOCTH CTPOCHUS, klass/uglevodorody-

10 TOMOJIOTUYECKHUH PS/I. 6579439/alkiny-svoistva-
AlLleTHIIEH — MPOCTEUIIHI poluchenie-primenenie-6899279
MPEACTABUTEIb ATKUHOB
Brruncnenus mo

11 YPaBHEHUIO XUMUYECKOU 3a1a4u
peakiuu

https://www.yaklass.ru/p/himija/10-

12 ApeHbl: 6EH3011 ¥ TOTYOIL. klass/uglevodorody-6579439/areny-

TOKCHYHOCTH apeHOB benzol-i-ego-gomologi-6912879
https://www.vyaklass.ru/p/himija/10-
I'eneTndeckas cBs3b klass/uglevodorody-

13 YIJ1€BOIOPOIOB, 6579439/predelnye-nepredelnye-i-
MpUHAJJIEeKAIINX K aromaticheskie-uglevodorody-
Pa3IMYHBIM KJIaccam 6892051

14 IIpupoaHbIe HCTOUHUKHU https://www.yaklass.ru/p/himija/10-

YrJII€eBOAOPOAOB:

klass/uglevodorody-




IIPUPOJIHBIN a3 u
MIOTTYTHBIE HEe(TSIHBIC Ta3bl,
He(PTHb U IPOJYKTHI €€
nepepadboTKu

6579439/pererabotka-nefti-i-
okhrana-okruzhaiushchei-sredy-
6899731

[IpuponHbIE HCTOUHHUKHU
YTI€BOAOPOJOB:
IIPUPOJIHBIN ra3 u

https://www.yaklass.ru/p/himija/10-

klass/uglevodorody-

15 6579439/uglevodorody-v-prirode-
MOMYTHBIC He(TSAHBIC Ta3bl, 6917422
He(PTHh U IPOIYKTHI €€
nepepadoTKu
KonTponsHas pabora no

16 TIOBTOPHUTH
pazaeny «YTIeBOAOPOIbI»

https://www.yaklass.ru/p/himija/10-
IIpenensHbie klass/spirty-fenoly-

17 OJTHOAQTOMHBIE CITUPTHI: 6580873/nasyshchennye-

METAHOJI M 3TaHOJI. odnoatomnye-spirty-metanol-

Bopoponnas cBsizb etanol-6569756
https://www.yaklass.ru/p/himija/10-

MHOroaroMHbI€ CIIUPTHI: klass/spirty-fenoly-

18 STUICHTTUKOIb U 6580873/mnogoatomnye-spirty-
IIMLEPUH etilenglikol-glitcerin-6582929
deHo: CTpoeHUe https://www.yaklass.ru/p/himija/10-

klass/spirty-fenoly-
MOJIEKYJIbI, GPU3UYECKUE U - . .

19 . 6580873 /aromaticheskie-spirty-
XUMHYECKHE CBOMCTBA, fenol-6584218
TPUMEHEHNE

https://www.yaklass.ru/p/himija/10-
AJbierupL: klass/aldegidy-ketony-karbonovye-

20 dbopmanbaerun u kisloty-6780279/aldegidy-i-ketony-

aneTanbAerul. ALeToH 6777547
https://www.yaklass.ru/p/himija/10-
OIHOOCHOBHEBIE klass/aldegidy-ketony-karbonovye-

71 npeenbHble KapOOHOBBIE kisloty-6780279/karbonovye-
KUCIIOTBI: MypaBbUHAA U kisloty-karboksilnaia-gruppa-
yKCycHast 6795067
[IpakTuueckas padota No

22 2. «CBolicTBa pacTBOpa OTYeT
YKCYCHOU KHCIIOTBI»

CreapuHoBas ¥ 0JIEMHOBAs https://infourok.ru/prezentaciya-

73 KHMCJIOTBI, KaK vysshie-karbonovye-kisloty-10-

OpEACTAaBUTECIIN BBICHIUX
Kap6OHOBLIX KHUCJIOT

klass-
5542540.html?ysclid=Innfemv9ns|1




47738741

Mbr1a Kak cOJIM BBICIHINX

https://www.yaklass.ru/p/himija/10-

klass/slozhnye-efiry-i-zhiry-

24 KapOOHOBLIX KHCIOT, MX 6850158/myla-sms-6876211
MOJOIIEE ACHCTBHE
CiosKBIe SOUPH KaK https://www.vaklgss.Fu/p./himiia/ 10-
IPOM3BOIHBIC KAPGOHOREIX klass/slozhnye-efiry-i-zhiry-

25 6850158/stroenie-i-svoistva-
kucnoT. Paaposms slozhnykh-efirov-6813179
CIIOXHBIX 3(UpOoB
JKupsr: ruaponus, https://www.yaklass.ru/p/himija/10-

26 NIPUMEHEHHE, klass/slozhnye-efiry-i-zhiry-
Ouosoruyeckas poJib 6850158/zhiry-6849681
JKUPOB
VIJeBOJIBI: COCTAB, https://www.vakla.ss.ru/p/himiia/l0-
KITACCHbMKAIIA. klass‘/uglfz‘vodv-prlrodnve—

27 Baxneimme soedineniia-

6835083/klassifikatciia-uglevodov-
MPEJICTaBUTENN: TIFOKO03a, 6328518
bpykTo3a, caxaposa

https://www.yaklass.ru/p/himija/10-
Kpaxmal u 1esIro03a Kak klasS_/UQI?VOdV_DrirOnge_

28 soedineniia-6835083/krakhmal-
TPHPOJIHBIC TOHMEPET teelliuloza-6843938
KontponbHas padoTa no
pazzeny

29 «Kucnopoacoaepxariue ITOBTOPHUTD
OpPraHUYECKUE
COCIMHECHMUSI

https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-

30 AMMHBI: METHJIAMHH U soedineniia-6852270/aminy-
aHUJIMH proizvodnye-ammiaka-

nasyshchennye-aminy-6585751
AMMHOKHCIOTHI KaK o
aM (b OTepHbIe https://www.yaklass.ru{p/hlnn]a/ 10-
opranmuecKie klass/azotsoderzhashchie-

31 soedineniia-6852270/aminokisloty-
COCAMHCHMA, UX amfoternye-soedineniia-6853801
OMOJIOTHYECKOE 3HAUCHHE.

Ilenrtuanl
benku xak npupoHbIe https://www.yaklass.ru/p/himija/10-
32 BBICOKOMOJIEKYJIIPHBIE klass/azotsoderzhashchie-

COCAMHCHUA

soedineniia-6852270/stroenie-




svoistva-i-znachenie-belkov-
6858170
https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-
OCHOBHBIE TTIOHATHS XUMHHU soedineniia-vms-
33 BBICOKOMOJIEKYJISIPHBIX 1 6880782/0osnovnye-poniatiia-vms-
COCAUHCHUI reaktcii-polimerizatcii-i-
polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-
OcHOBHBIE METO/IBI klass/vysokomolekuliarnye-
CUHTE3a soedineniia-vms-
34 BBICOKOMOJIEKYJISIPHBIX 1 6880782/klassifikatciia-i-
coenuHenuil. [nacTMaccsl, prakticheskoe-ispolzovanie-
KaydyKH, BOJJOKHA volokon-6874540
OBIIEE KOJIMYECTBO YACOB 34 ) )
110 ITPOT' PAMME
11 KJJACC
KoauuecTBo
Jlara
Ne 4yacoB DJIeKTPOHHBbIE HU(PPOBBIE
Tema ypoka u3yue
n/n Be K| I oOpa3oBaTe/ibHbIE pecypchl
ero | P P Hi
https://www.yaklass.ru/p/himija/11-
XUMHUYCCKUN SJIEMCHT. klass/osnovnye-poniatiia-i-zakony-

1 ATOM. DJIeKTpOHHAs 1 khimii-6931691/sovremennaia-
KOH(Urypauus aToMoB model-stroeniia-atoma-6936621
TlepyoaMuecKuii 3aK0H 1 https://www.yaklass.ru/p/himija/11-
TlepHoHueckas cHcTeMa klass/osnovnye-poniatiia-i-zakony-

khimii-6931691/periodicheskii-
XHMHUYECKUX 3JIEMEHTOB /JI. - ..

2 1 zakon-i-periodicheskaia-sistema-
u. MeH’HeHe?’Ba’ ux Cliﬂ% ¢ khimicheskikh-elementov-_-
COBPEMEHHOU TEOPUEH 6948490
CTPOEHHUSI AaTOMOB
3aKOHOMEPHOCTH https://www.yaklass.ru/p/himija/11-

3 U3MEHEHUS CBOWCTB 1 klass/osnovnye-poniatiia-i-zakony-
XHUMHYECKHUX 3JIEMEHTOB U khimii-6931691/zakonomernosti-
UX COeIMHEHHI [0 IPpyIIam izmeneniia-svoistv-elementov-i-ikh-




U nepuoaaM. 3HaueHue
MIEPUOIUYECKOI0 3aKOHA U
CUCTEMBI XUMHUYECKUX
anemenTtoB .M.
MeneneeBa B pa3BUTUU
HayK1

soedinenii-po-perioda -6957324

CrpoeHue BeuiecTna.
XuMudeckas CBSI3b, €€

https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-sviaz-i-stroenie-
veshchestva-6927604/elektronnaia-

4 BU/IbI; MEXaHU3MBI ) .. . ...
6H ’ . priroda-i-tipy-khimicheskoi-sviazi-
00pa3oBaHIs KOBAICHTHON elektrootritcatelnost-6926170
cBs3u. BogopoaHas cBsizb
BaleHTHOCTD. https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-sviaz-i-stroenie-
DNEeKTPOOTPUIIATEIIEHOCTb. :
veshchestva-6927604/elektronnaia-
5 CreleHp OKUCIEHU. ) . . ...
B priroda-i-tipy-khimicheskoi-sviazi-
CLIecTBa MOMICKYIIAPHOTO 1 elektrootritcatelnost-6926170
HEMOJIEKYJISIPHOTO CTPOCHHUS
[TonsiTHE O MUCTICPCHBIX https://www.yaklass.ru/p/himija/11-
cucreMax. VICTUHHEIE 1 klass/khimiia-rastvorov-
6 KOJUJIOUAHBIE PACTBOPHL. 7109506/dispersnye-sistemy-smesi-
MaccoBas 10Jis1 BenlecTsa B 6980590
pacTtBope
Knaccubukauus 1 https://infourok.ru/konspekt-uroka-
HOMEHKJIATypa po—hn‘nu—klas51f1ka§1ya—1—
geneticheskaya-vzaimosvyaz-
HEOPraHWYECKHUX ) - S
. klassov-neorganicheskih-soedinenij-
7 coequHeHui. [ eneTnueckas
8-klass-
CBA3H HEOPraHMHCCKuX 5031322.html?ysclid=Inng1 ggnhm3
BCIICCTB, pa3JII/IIIHI>IX 49043074
KJIAaCCOB
Knaccuduxkanus
XAMHUYCCKUX peaKluu B https://www.vyaklass.ru/p/himija/11-
HEOPraHUYECKOU U klass/khimicheskaia-kinetika-
OPraHU4eCKOM XUMHUH. 6995740/klassifikatciia-
8 . ) ..
3aKOH COXpaHEHUsI MacChl khimicheskikh-reaktcii-po-raznym-
BEIIECTB; 3aKOH COXPaHEHHs priznakam-6964758
Y NIPEBPAILEHUS DHEPTUU
IIPYU XUMUYECKUX PEAKIIUAX
https://www.vyaklass.ru/p/himija/11-
CKOPOCTH PEaKIIIH klass/khimicheskaia-kinetika-
9 06 p P ’ 6995740/skorost-khimicheskoi-
aTUMBI aKIIMH. - . )
P © peaxtl reaktcii-faktory-vliiaiushchie-na-
XMMHYECKOE PABHOBECHE skorost-reaktcii-6964759
10 [Ipaktuyeckas padora Ne 1.




«BnusiHue pa3au4HbIX
(hakTOpOB Ha CKOPOCTH
XUMHUYECKON PEAKIIUN»

DNEKTPOIUTHYECKAs
nuccormanud. Ilonsrue o
BOJIOPOJAHOM TOKa3aTese

https://www.yaklass.ru/p/himija/11-

klass/khimiia-rastvorov-

11 (pH) pactBopa. Peakuuu 7109506/reaktcii-ionnogo-obmena-
HOHHOTO oOMeHa. ['uaponus usloviia-ikh-protekaniia-7048768
OPraHUYECKUX U
HEOPraHMYECKHUX BEIECTB
OxucnuTenbHo- https://www.yaklass.ru/p/himija/11-
BOCCTAHOBUTEIILHBIC klass/khimicheskaia-kinetika-

12 peakuuu. [lonsrue o0 6995740/ okislitelno-
9JIEKTPOJIM3€ PACIUIaBOB U vosstanovitelnye-reaktcii-6984764
pacTBOPOB CoOJIeH
KonTpossHas pabora no

13 pazaeny «TeopeTnyeckue
OCHOBBI XUMHI»

MeTtamisl, UX MOJIOKCHUE B
[Tepromnueckoii cucTeme https://www.yaklass.ru/p/himija/11-
XUMHUYECKHX 3JIeMEHTOB JI. klass/kharakteristika-metallov-

14 U. Menneneesa n 7200709/metally-obshchie-svoistva-
0COOEHHOCTH CTPOCHUS metallov-7183914
atomoB. Obmue pusnveckue
CBOMCTBaA METAJJIOB

https://www.yaklass.ru/p/himija/11-
CrutaBel METaJIJIOB. .
. klass/kharakteristika-metallov-

15 IEKTPOXHMUICCKHH P 7200709/splavy-metallov-7224314
HanpsHKEHUM METaioB
XUMHYECKHE CBOKCTBA https://www.yaklass.ru/p/himija/11-
BaXHEHIITNX METaJIOB klass/kharakteristika-metallov-

16 (HATpHA, KWK, KAJIBIIHH, 7200709/obshchaia-kharakteristika-
MarHui, aJJlOMAHHUNA) U UX metallov-ia-iiia-grupp-7183916
COEUHEHNN

https://www.yaklass.ru/p/himija/11-

klass/kharakteristika-metallov-

X o 7200709/med-i-ee-soedineniia-

MMHUYECKHE CBOICTBA
17 Xpoma, MeJY U UX o3

’ N https://www.vyaklass.ru/p/himija/11-

COCAMHCHNN klass/kharakteristika-metallov-
7200709/khrom-marganetc-7224312
XUMHUYECKHE CBOMCTBA https://www.yaklass.ru/p/himija/11-

18 LIMHKA, KeJie3a U UX klass/kharakteristika-metallov-

COEIMHEHUN

7200709/zhelezo-i-ego-soedineniia-




7224313
https://www.yaklass.ru/p/himija/11-

klass/kharakteristika-metallov-
7200709/tcink-i-ego-soedineniia-
7224311

[IpakTtuyeckas padora Ne 2.

19 "Pemenue
IKCIIEPUMEHTAJIbHBIX 337124
mo TeMe «MeTajabi»"
Hemeramnsl, ux IMONI0KSHUE o
B Tlepromueckoii cHcTeMe https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-
XUMHUYECKHX 3JIeMeHTOB JI. .. .
20 1. Memnencesa i 7269055/khimicheskie-elementy-
’ nemetally-6852268
0COOEHHOCTH CTPOEHHUS
aTOMOB
https://www.yaklass.ru/p/himija/9-
Du3HYecKre CBOMCTBA klass/khimiia-nemetallov-
HEMETAJUIOB. AJUIOTPOTIUS 157456/nemetally-13681/re-
21 HEMeTaIlJIOB (Ha mpuMepe fOfffbd9-b05f-4dfe-941b-
KHCIIOpoJia, cepbl, pocdopa 6911df30ffea?ysclid=Inng24tnyy489
¥ yriaeposia) 878451
https://www.yaklass.ru/p/himija/11-
XuMHYECKHEe CBOMCTBA klass/kharakteristika-nemetallov-
22 rajoreHoB, CEPhI U UX 7269055/nemetally-via-gruppy-
COEMHEHU N 7265029
https://www.yaklass.ru/p/himija/11-
XVMHYECKUE CBOUCTBA klass/kharakteristika-nemetallov-
23 azora, ocdhopa u ux 7269055/nemetally-va-gruppy-
COEMHEHU N 7265028
https://www.vyaklass.ru/p/himija/11-
XUMHUYECKUE CBOMCTBA klass/kharakteristika-nemetallov-
24 yIJIEpOJa, KPEMHUS U UX 7269055/nemetally-iva-gruppy-
COEMHEHU N 7265027
I . https://resh.edu.ru/subject/lesson/593
DUMCHCHHE BORHCHIITIX 9/conspect/?ysclid=Inng2qfOpw8132
25 HEMETAJJIOB B UX
g 07411
COCAUHEHUI
O06o0061IeHNEe 1
CHCTEeMAaTH3alus 3HaHUH I10
26 TeMe «HemeTamaby.

Brruucnennsa no
YPaBHEHUSM XUMUYECKUX




peakuuii u
TEPMOXUMHUYECKUE PACUETHI

[Ipaktuyeckas padora Ne 3.
«Pemenne

27 1
SKCIEPUMEHTAIBHBIX 334
no teme "Hemeramin"»
KonTtponsHas pabora o
28 TeMaM «MeTtajuiel» U 1
«HemeTtamin»
Heopranmdeckie u https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-
OPraHU4eCKUE KUCIOTHI. . -
29 q 1 7269055/0ksidy-i-gidroksidy-
COPTATIHCCitie 1 nemetallov-7267650
OPraHN4eCKUe OCHOBAHUS
AMmddoTepHbIe
HCOPraHnM4CCKHUC 1 https://resh.edu.ru/subject/lesson/496
OpPraHuY€eCcKue COECTUHEHU. 0/conspect/?ysclid=Inng3dq8k14649
30 1
I'eneTnyeckas cBA3b 22134
HEOpPraHWYECKUuX 1
OPraHUYeCKUX BEIIECTB
https://infourok.ru/urok-64-tema-
Ly P — uroka-rol-himii-v-sovremennom-
o materialnom-proizvodstve-bio-
9KOJIOTUYECKOMH, = L B
. . nanotehnologii-rol-himii-v-reshenii-
31 SHEPreTUYECKOM U MUILEBOM 1 ) .
5 syrevoj-energetiches-
C30IACHOCTH, PasBUTHH 5601727.html?ysclid=Inng4 1101931
MCEIULINHBI 284043
pencrasienust 06 o0mmx https:/www.yaklass.ru/p/himija/11-
HAaYYHBIX IIPUHOUIIAX klass/khimiia-i-zhizn-
32 MPOMBIIIIIEHHOTO 1 7285128/printcipy-khimicheskogo-
MOJYy4YEHUS] BAXKHEUIINX proizvodstva-7279412
BEILIECTB
https://www.yaklass.ru/p/himija/9-
klass/chelovek-v-mire-veshchestv-

33 YenoBek B MUPE BENMIECTB U 1 materialov-i-khimicheskikh-reaktcii-

MaTepualioB 232922%ysclid=lnng4znp305920510
3
https://www.yaklass.ru/p/himija/11-
klass/khimiia-i-zhizn-

34 XUMUs U 310POBBE YEIOBEKA 1 7285128/khimiia-v-meditcine-
selskom-khoziaistve-energetike-
stroitelstve-7279411

OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOTPAMME







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 665813868896249450789253550581075301583087309115
Bnageney boroMasocs Anekcadgp MeaHoBu

OedcTevTened C12.09.2024 no 12.09.2025



http://www.tcpdf.org

		2024-10-16T17:03:03+0500




