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NHOACHUTEJIBHASA 3AIINCKA

[IporpaMmma 1O XMMHM Ha YpPOBHE CpeIHEro oOuero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3yibTaTaM
OCBOEHHUS (enepanbHOl 00pa30BaTENbHOW MPOrpaMMbl CPEJHEro O0OIEeTo
obpazoBanus  (D®OIl  COO), mpencrasienHsix B DenepanbHoM
rocyJapcTBeHHOM oOpa3zoBatenbHOM cTaHgapTe COO, c¢ yuérom Konueniuu
npernojaBaHus  y4eOHOro mpeamera «XUMHS» B 00pa3oBaTeNIbHBIX
opranuzanusax  Poccuiickori ~ @enepanuu,  peanu3ylOIIMX  OCHOBHBIE
o0pasoBaTeIbHbIE MPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN «CTpaTeruu pa3BUTHUS
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuon a0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJI0B K pa3pabOTKe MpOrpaMMbl 10 XUMUHU, K ONpPESTICHUIO
oOmieir crtparernr OOy4Y€HHUs, BOCIHUTAHUS ¢ Pa3BUTHS OOyYaIOUIUXCS
cpeacTBaMu ydeOHOro mpenMera «Xumus» s 10—-11 kmaccoB Ha 6azoBOM
YpPOBHE  COCTaBWIM  KoOHUentyalbHble mnojoxenus DIroC COO o
B3aMMOOOYCIIOBICHHOCTH IIeJei, coAep)KaHus, pe3yabTaTOB OOy4YeHHUS U
TpeOOBaHU K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pazoBaTeIbHON OpraHu3aliy, SBISETCS HEOThEMIIEMOW YacThlO HX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIUM H3TallOM pealu3aludyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IEHHOCTEH, MPUCYIINX
IIEJIOCTHOM CHUCTEME XHMHMUYECKOTOo OOpa3oBaHUA. OJTH ILIEHHOCTH KacaloTcs
MO3HAHUSl 3aKOHOB TMPUPOJIBI, (HOPMUPOBAHMS MHUPOBO33PEHUS U O0OIIeH
KyJbTYphl 4YEJIOBEKa, a TaKkKe HIKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U MIPUPOAHOI cpefe. PeanuzyeTcs xumudeckoe oOpazoBaHue
oOydJammmxcs Ha YpPOBHE CpeIHero oO0mero o0pa3oBaHHUS CpPEACTBAMU
yaeOHOTO TmpeameTa «XUMHUS», COJEpXKAHUE W TOCTPOCHHE KOTOPOTO
OTIPEJICNICHBl B TIPOTPaMMeE MO0 XMUMHH C YYETOM CreMPUKA HAYKU XUMUH, €€
3HAYEHUS B MO3HAHUH MPUPOJIBI M B MATEPUATBHON KU3HH OOIIECTBA, a TAKXKE C
yaéToM O0OmHUX TelNel W TPUHINIOB, XapaKTEPHU3YIOIINX COBPEMEHHOE
COCTOSIHHE CHCTeMBI CpemHero ooOmero oOpasoBanumsi B Poccuiickoi
denepanun.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAaeT 0COOYIO POJb B
COBPEMCHHOW IHMBWIM3AIMK, B CO3JaHUM HOBOW 0a3bl MaTepuaTbHOU
KyabTypbl. OHa BHOCUT CBOM BKJIaad B (OPMUpPOBAHHE PaALMOHATIBHOIO
HAy4YyHOrO MBIIUICHUS, B CO3/JaHUE ILEJIOCTHOrO  MpEeJCTaBlIeHUs 00



OKpYXKAaIIIEM MHUPE KaK O €IUHCTBE NPUPOABI M YEIOBEKAa, KOTOPOE
dbopmupyercsi B XMMHM Ha OCHOBE ITOHMMAHHUSI BEHIECTBEHHOTO COCTaBa
OKPYKAOIIEr0 MUPa, OCO3HAHUS B3aMMOCBSI3H MEXIY CTPOCHUEM BELIECTB, UX
CBOMCTBaMU U BO3MOKHBIMH OOJIACTSIMH PUMEHEHUS.

TecHO B3aUMOJEUCTBYS C JPYITMMHU €CTECTBEHHBIMM HAyKaMH, XHUMMUS
cTaja HEOThEMJIEMOW YacThI0O MUPOBON KYJIBTYpPbI, HEOOXOJIUMBIM YCIOBUEM
YCHENIHOTO TPYyJa W JKU3HU Kaxaoro wieHa oOmiecTBa. CoBpeMEeHHass XUMUS
KaK HayKa CcO3MjaTelbHasl, KaK HayKa BBICOKMX TEXHOJOTMN HalpaBjieHa Ha
pelieHre riI00albHBIX TPOOJEM YCTOMYMBOTO pa3BUTUS YEJIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKOM, MHIINEBOM, HSKOJOTMYECKONM Oe30MacHOCTH U
OXpaHbl 3JOPOBBS.

B cooTrBercTBUM C OOMMMH LEISIMH W MPUHIIMIIAMU CPEIHEro OOIIero
oOpazoBanusi cojaepxkanue mnpeamera «Xumus» (10—11 xkmaccel, 06a30BbIi
YPOBEHb M3YUYECHUS) OPHUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO
MOJATOTOBKY  OOy4aromuxcsi,  HEOOXOJAMMYK) UM IS BBIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCICIIHOTO BKJIIOUEHHUS B KU3Hb COIMYMA,
IPOJIOJDKEHUST  00pa3oBaHUsI B PA3IUYHBIX O0JIACTSAX, HE  CBS3aHHBIX
HEIMOCPEACTBEHHO C XUMUEH.

CocraBastonuMu - TipeiMeTa  «XUMUs» SBISIOTCA  0a30Bble KypChl —
«Opranuveckass xumuss» U «OOmas U HeopraHWYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKu:
CUCTeMa 3HaHHUM MO0 HEOPraHMYECKOW XUMUH (C BKIIFOUEHHUEM 3HAHUN U3 001Ien
XUMUM) U OPraHUYeCcKOd XUMUU. POpMUPOBAHUE TAHHON CUCTEMbI 3HAHUH MPU
U3YYCHHH TIpeMeTa O00ecreunBaeT BO3MOXKHOCTb PACCMOTPEHUSI BCETO
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIUX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranuueckas xumusi» u «O0mas u
HEOpraHWYecKass XuMmus» c(HOpMHpPOBaHA B MPOTPaMME IO XMMHUU HAa OCHOBE
CUCTEMHOT0 TIOJIXOJla K H3YYCHHIO y4eOHOro marepuana u oOyCIOBIEHA
HUCTOPUYECKH OOOCHOBAaHHBIM  PAa3BUTHEM 3HAHUW HA  OMPENCIEHHBIX
TEOPETUUECKUX YPOBHAX. Tak, B Kypc€ OPraHMYECKOM XHMHUU BEIIECTBA
paccMaTpUBarOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHHUSI OPTraHHUYECKUX
COCMHEHUM, a TaKKe HAa YPOBHE CTEPEOXHUMHUYECKUX U DJIEKTPOHHBIX
MPEICTaBICHU O CTpoeHWM BemecTB. CBemenuss 00 HM3ydaeMbBIX B Kypce
BEIIECTBAX MJAKOTCA B Pa3BUTUM — OT YIVIEBOAOPOJIOB [JO  CIOKHBIX
OMONOTUYECKM AaKTHUBHBIX coequHeHWH. B Kypce opranwdeckoid XWMHU
MOJIYYar0T pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl T[EpBOHAYANbHbIC MPEACTABICHUS O XUMHUYECKOW CBSI3H,



KJIACCU(DUKATMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT
UX CTPOCHMSI, O XMMHUYECKOU PEaKIIUH.

[log HOBBIM yrjaoMm 3peHHss B MpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpHUBaeTCsl M3Y4YEHHBI Ha YpPOBHE OCHOBHOrO OOHIEro oOpa3oBaHUs
TEOPETUUYECKU Marepuan M (PaKTOJIOIrMYECKUE CBEIEHUS O BEIIeCTBaX H
XUMHYeCcKoM peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0uas u HeopraHudyeckas
XUMHS» 00y4arouuMcsl MPEOCTaBISIETCS BO3MOXKHOCTh OCO3HAaTh 3HAYEHUE
NEPUOJUYECKOT0 3aKOHAa C OOIIETEOPETHYECKUX U METOJ0JIOTHYECKUX
NO3UIUH, TIyOKe MOHATh UCTOPUUYECKOE M3MEHEHUE (DYHKIMNA 3TOTO 3aKOHA —
0T 00001aroIIei 10 OOBACHSIONIEH U MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMH O BaXHEWINMX BEIIECTBaX, WX COCTaBe,
CTPOCHHMH, CBOMCTBaX M NMPUMEHEHHUH, a TAKXXE O XUMHUYECKUX PEAKIUIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs AomnojHsercs B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMH COJIEPKAHHS, HUMEIOIUMHU KYJIbTYpOJIOTHYECKUN U
NPUKJIAHON XapakTep. DTH 3HaHUS CIOCOOCTBYIOT MOHHUMAaHUIO B3aMMOCBSI3U
XUMHHU C JPYTMMHU HayKaMH, pacKpbIBalOT €€ poJib B IO3HABATEILHOM U
IPAKTUYECKON JAESTEIBHOCTH YEIO0BEKa, CIOCOOCTBYIOT BOCTIMTAHUIO YBAXKECHUS
K Tpolieccy TBOpYECTBA B OOJACTH TEOPUM W MPAKTUUYECKUX MPUIOKEHUN
XUMHH, TIOMOTAIOT BBITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAUYMMBIX Tpo0siemMax, CBSI3aHHBIX C XHMHUEH, KPUTHUECKHU
OCMBICTTMBATh MHGOPMAIMIO M TPUMEHATh €€ JJId TONOJHEHUs 3HaHWM,
pEIIeHUs] HMHTEIUICKTYaIbHBIX M JKCHEPUMEHTAIBHBIX HCCIIEOBATEIBCKUX
3amay. B memom conepikaHue ydyeOHOro mnpeaMera «XUMHUsS» JaHHOTO YPOBHS
U3Y4YeHUs  OpPHUEHTHPOBaHO Ha  (GOpMHpOBaHME y  OOydYaroOmUXCs
MHUPOBO33PEHUYECKON OCHOBBI JJI MOHUMaHHs (GUIOCODCKUX HIIeH, TAKHX KaK:
MaTepHabHOE  E€JUHCTBO HEOPraHMYECKOr0 U  OPraHWYecKOro Mupa,
00yCJIOBJIEHHOCTh CBOMCTB BEILIECTB X COCTABOM U CTPOCHHEM, [TI03HABAEMOCTD
MPUPOJIHBIX SIBIICHUI MYyTEM 3KCIIEPUMEHTA U PEIICHUS] TPOTUBOPEUUN MEKIY
HOBBIMH (paKTaMU U TEOPETUUYECKUMH MPEANOCHIIIKAMU, OCO3HAHUE POJTH XUMUU
B PEIICHUU OHKOJIOTHYECKUX TMpoljeM, a Takke TMpobieM cOepekeHus
SHEPreTUYECKUX PECYPCOB, CBIPbS, CO3JaHUS HOBBIX TEXHOJIOTHMH U
MaTepuasnoB.

B nmane pemieHus 3amay  BOCHHUTAHUS, Pa3BUTUS M COLMAIU3ALUU
OOy4JaromuXCs NMPHUHSTHIC MPOTPAMMON MO XMMHUH TOJIXOIBI K OMPEIEICHUIO
CONepKaHUSI W TIOCTPOCHHUS TIpeAMeTa MPEeayCMAaTPUBAIOT (HOPMHUPOBAHUE
YHUBEpPCAJIbHBIX Y4YE€OHBIX JEHCTBUI, HMEIOIIMX ©0a30BO€ 3HAYEHHUE MJIs
pPa3JIUYHBIX BHJIOB JIESITEIBHOCTH: pELICHUsI MpOoOJieM, IOWCKa, aHaIu3a |
00paboTKM  MH(pOpPMALMK, HEOOXOIMMBIX i1 MPUOOpPETEHUs  OIbITa



MPAKTUYECKON W HCCIENOBATENbCKON JEATENbHOCTH, 3aHUMAIOLIEH BaKHOE
MECTO B IMO3HAHUU XUMUHU.

B mnpakTtuke mnpemnojgaBaHusi XMMUU KakK HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl, TaK M HAa YPOBHE CpeAHEro ooOmero oOpa3oBaHus, NpU
ONpEJENICHUH COJIEPKATEIIbHON XapaKTEPUCTUKU LeJed HM3yuyeHUs NperMeTa
HalpaBJICHUEM TEPBOCTENEHHOW 3HAYMMOCTH TPAJUIMOHHO TMPU3HAETCS
dbopMupoBaHUE OCHOB XHUMHUUYECKOM HAyKM Kak oOJaCTU COBPEMEHHOTO
€CTEeCTBO3HAHUS, MPAKTUYECKOU JESITEIHHOCTH YEJIOBEKa M KakK OJHOT0 U3
KOMIIOHEHTOB MHUPOBON KynbTypbl. C METOIWYECKOW TOYKH 3pPEHUs] TaKou
HNOJXOJ K ONpPENENCHUI0 Lelell H3ydeHus TMpeaMeTa sBISETCS BIOJIHE
OTpaBAaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIABHBIMU IIEJISIMU M3YYCHHS MpeIMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) sBisIFOTCS:
dbopMupoBaHUE CUCTEMbI XUMUYECKUX 3HAHUM KaK Ba)KHEUIIICH COCTaBIISIOICH
€CTEeCTBCHHO-HAYUYHOW KapTHUHBI MHUpPa, B OCHOBE KOTOPOM JIEKAT KIIIOUYEBBIC
NOHATHUSA, PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH, OCBOCHUE SI3bIKA HAYKH,
YCBOEHHUE U MMOHUMAaHUE CYIIHOCTH JOCTYITHBIX 00001IeHN
MHUPOBO33PEHUYECKOIO XapaKTepa, O3HAKOMIICHHE C HCTOPUEH UX Pa3BUTUA U
CTAaHOBJICHUS;
dbopMuUpOBaHUE W Pa3BUTHE NPEICTABICHUN O HAYYHBIX METOJaxX MO3HaHUS
BEIIECTB M XMMHUYECKHX PeaKiuid, HEOOXOAUMBIX IIJIi MPUOOPETeHUsS] YMEHUU
OPUEHTHPOBATHCS B MUPE BEUIECTB U XUMUUYECKUX SIBIICHUI, UMEIOIIUX MECTO B
MIPUPO/IE, B MPAKTUYECKON U TOBCEIHEBHOM KU3HH;
pa3BUTHE YMEHHMN M CIOCOOOB JESATEIBHOCTU, CBSI3aHHBIX C HAOJIOJCHHEM U
OOBSCHEHHEM  XUMHUYECKOTO  JKCIIEPUMEHTa,  COOJIOACHHUEM  TPaBHI
0e301acHOro OOpaIeHus ¢ BEIICCTBAMH.

Hapsiny ¢ »TuM, copepkaTeinbHas XapaKTepUCTHKa ILieJied H 3aj1ay
M3Y4YEHHUs MpeaMEeTa B MPOrpaMMme MO XUMHUU YTOUHEHA U CKOPPEKTHUPOBAaHA B
COOTBETCTBHM C HOBBIMH TPUOPUTETAMH B CHUCTEME CpPEIHEro oOIIero
oOpazoBanus. CerofHsi B MPENOJaBaHUM XUMUU B OOJIbIIIEH CTENEHU OTHaETCA
MpPEANOYTCHHE  TMPAKTUYECKOM  KOMIIOHEHTE  COJEpXKaHus  OOydeHus,
OPHUEHTUPOBAHHOW HA TMOJTOTOBKY BBIMYCKHHKA OO0IIe00pa3oBaTEIbHON
OpraHu3alid, BIAJCIONIETO HE Ha0OpoM 3HaHWHK, a QYHKIMOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CITIOCO0AMH U YMEHUSMH aKTHBHOTO TIOJTYICHHS 3HAHUN
Y IPUMEHEHUS UX B PEabHOM KU3HU JI PELICHUS IPAKTUYECKUX 3a7ay.

B cBsa3u ¢ 3TUM mpu U3ydeHUU npeameTa «XHUMHUS» JOMUHUPYIOIIEE
3Ha4YeHUE MTPUOOPETAIOT TaKKUE LIEJIH U 33]]a4H, KaK:



aganTanus OOyYaIMUXCA K YCIOBUSM JHHAMHYHO DPa3BUBAIOIIETOCS
Mupa, (OpMUPOBaHHE WHTEIUICKTYaJbHO Pa3BUTONH JIMYHOCTH, TOTOBOH K
caM0o00Opa30BaHUIO, COTPYTHUYECTBY, CaMOCTOSITCIbHOMY  TIPHHSTHIO
IPAaMOTHBIX PENICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUSAX, CBS3aHHBIX C
BEII[ECTBAMHU U UX MPUMCHCHHEM;

dbopMupoBaHUE y OOYYAOIMIMXCSA KIFOYCBBIX HABBIKOB  (KJIFOYEBBIX
KOMITCTEHIIUH), UMEIONUX YHHBEPCAIbHOE 3HAUYCHHE MJIS Pa3IUYHBIX BUIOB
NEATeNIbHOCTU:  pelleHus MnpolOsieM, TOWCKa, aHaiu3a U 00paboTKH
UHPOpMAIMK, HEOOXOAUMBIX JUISI TPHOOPETEHUS ONbITa JIEATCILHOCTH,
KOTOpasi 3aHUMAET BAXKHOE MECTO B MO3HAHWU XUMHUH, & TAKXKE JJIS OIICHKHU C
MO3UIMH  DKOJIOTUYECKOW O€30MacHOCTH XapakTepa BIUSHHS BEIISCTB U
XHMHYECKUX MPOIIECCOB HA OPTAHU3M YeJIOBEKA M MPUPOTHYIO CPEIY;

pa3BHUTHE MMO3HABATCIIBHBIX HHTEPECOB, HHTCIICKTYIBHBIX M TBOPYCCKUX
CIIOCOOHOCTEH O00YyYaroIUXCs: CIIOCOOHOCTH CaMOCTOSTEIBLHO IMPUOOpPETaTh
HOBBIC 3HAHHUS IO XUMHUU B COOTBETCTBHUHU C >KM3HECHHBIMH IMOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMEHHBIC HMH(OPMAIIMOHHBIC TEXHOJIOTHHM JIIs TIOMCKAa |
aHanmu3a Y4YeOHOH ©W HAy4YHO-TIONYJSAPHOW WH(OpPMAIMU  XUMHUYECKOTO
COJICP)KaHHS;

dbopMupoBaHue M Ppa3BUTHE y OOYYAIOMMXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHHS, HAOMI0AaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpbIe OCOOCHHO HEOOXOJMMBI, B 4YAaCTHOCTH, IIPU IUTAHUPOBAHUU U
IIPOBEACHUN XUMHUUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOydaromuxcs YyOeKIEHHOCTH B TyMaHUCTHYECKOM
HAIPaBJIEHHOCTH XUMHH, €€ Ba)XKHOW POJM B pENICHHUU TI00aBbHBIX IPOOIeM
paIoOHAILHOTO TIPUPOIONIOIB30BAHMS, ITOTTOTHEHUS YHEPTETUUECKUX PECYPCOB
U COXpaHCHHUS TPHUPOJHOTO PAaBHOBECHsl, OCO3HAHHMS HEOOXOIUMOCTHU
OCpe)XHOTO OTHOIICHUS K TPHUPOJAE M CBOEMY 370pOBBIO, a TaKKe
MPUOOPETCHHST ONBITA HCITOIB30BAHUS TOJYYCHHBIX 3HAHUM ISl TIPUHSATHS
IPAMOTHBIX PEIICHUH B CUTYAIIMAX, CBA3aHHBIX C XUMUUYSCKUMH SIBICHUSMH.

B ydeOHOM murane cpemHero oOmmiero oOpa3oBaHHS MPEAMET «XHUMHS»
0a30BOr0 YpPOBHS BXOIUT B COCTaB MpeaMeTHOW obOnactu «EcTecTBeHHO-
Hay4YHBIC MPEIMETHIY.

OO6miee 49uca0 YacoB, OTBEAEHHBIX JUIS M3YYCHUS XHMHH, Ha 0a30BOM
YpOBHE cpeaHero odmiero oopazoBanus, coctapiser 68 yacor: B 10 kimacce — 34
yaca (1 gac B Heznento), B 11 kiacce — 34 yaca (1 yac B Henento).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

IIpenmeT opraHnyeckon XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYCHUE
B IIOJIYYEHUH HOBBIX BELIECTB U MaTepuanoB. Teopus CTpOEHUs OPraHUYECKUX
coenuHeHuid A. M. bymiepoBa, €€ OCHOBHbIE MNOJOXKEHUA. CTPYKTypHbIE
(dopMyIbl opranndyeckux BemiecTB. ['omomnorus, usomepus. XumMuueckas cBA3b
B OPraHMYECKUX COCTMHEHUSAX — OJIMHAPHBIEC U KPATHBIE CBSI3H.

IIpencraBnenue 0 KJaccuuxkanuu OpPraHWYECKUX  BEILIECTB.
HomenknaTtypa oprannyeckux CoeAMHEHHH (cucTemMaTrieckasi) U TpUBUAIbHBIC
Ha3BaHUs BaXXHEHIIMX NPEACTaBUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAJIBHBIE METO/Abl M3Y4YEHHUS BELIECTB M HX MPEBPALLCHUM:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHMYEeCKHUX BEIIECTB W MaTepualaMy Ha HX
OCHOBE, MOJCIHMPOBAHUE MOJIEKYJl OpPraHMYECKUX BEIIECTB, HaOJOJIEHUE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB IO IPEBPAIICHUIO OPraHUYECKUX
BEIIECTB NIPU HarpeBaHuu (TUIaBJIeHUE, OOYTJIIMBAHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB U CTPOEHHME, TOMOJOTHYECKUU psAd. MeTraH W 3TaH —
NPOCTEHIIINE TPEACTABUTENN AIKAHOB: (PU3MUYECKHE U XMMUYECKHE CBOMCTBA
(peakuuu 3aMEIIEHHUs] U TOPEHHUsI), HAXOXKIAEHUE B NPHUPOAE, MOIYYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUHN Psifl. DTUJIIEH U MPONUIEH
— MPOCTEHIINE MPECTABUTEIN AIKEHOB: (PU3NYECKUE U XUMHUUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, TUIApaTalMd, OKUCICHUS H
MIOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oytanuen-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHeHImIe
XUMHUYECKHE CBOMCTBA (peakuust MOJTUMEPU3ALINH ). [Tomyuenue
CUHTETUYECKOr0 Kay4yyKa U pEe3UHBI.

ANKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKH psia.
ALeTUIEH — TMPOCTEUINMH NPEACTABUTENb aAJKUHOB: COCTaB, CTPOCHHE,
¢usnyeckue U XMMHUYECKHME  CBOWCTBAa  (peakuuMu  TUIPUPOBAHMUA,
raJIOreHUPOBAHUS, TUIPATALlMU, TOPEHMS ), TOTyYEHUE U IPUMEHEHHUE.

Apensbl. benson: cocras, cTpoenue, pu3nuecKue U XUMHUUECKHE CBOMCTBA
(peakuuu rajoreHMpoBaHUST W HUTPOBAHMS), IOJIYYEHHE M NPHUMEHEHHE.



Tonyon: cocmas, cmpoenue, uzuueckue u Xumuueckue ceolucmea (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), noayuyenue u npumeHenue. TOKCUUHOCTD
apeHoB. ['eHeTnyeckas CBA3bL MEXKAY YIVIEBOLOPOAAMU, INPUHALJICKAIUMU K
pa3JIMYHBIM KJIaccaM.

IIpuponHble UCTOYHUKHU YINIEBOAOPOAOB. IIpupoaHbI ra3 M MOMyTHBIE
He(dTanble Ta3bl. HepTh u e€ mpoucxoxaenue. Cnocodsl nepepaboTku HedTH:
MEePEroHKa, KPEKUHI (TePMHUYECKHM, KaTaluTU4ecKuil), muponus. IIpoaykTsi
nepepaboTku HedTH, HMX MPUMEHEHHWE B MPOMBIIUIEHHOCTH U B OBITY.
Kamennslii yrosib v mpoaAyKThl €ro nepepadoTKu.

OKCIIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BELIECTB M HUX MPEBPALLECHUM:
O3HaKOMJIEHHE ¢ O0pa3naMu IUIACTMACC, KaydyyKOB W PpE3HHbI, KOJUIEKIUU
«Hedpte» u  «VYromp», MOAENIUPOBAaHHE MOJEKYJI YIJIEBOAOPOAOB U
raJIOreHONPOU3BOAHBIX, MPOBEJCHUE MNPAKTUYECKOW paboOThI: MOJTyYEHUE
ATUJICHA U U3YYEHUE €r0 CBOWCTB.

PacuétHrie 3agaun.

Boruncnenust mo ypaBHEHHI0O XHMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOIO BEIIECTBA WM MPOAYKTa PEAKIUU MO HU3BECTHHIM
Macce, 00bEMyY, KOJIMYECTBY OJHOIO M3 MCXOAHBIX BEIIECTB WJIM MPOIYKTOB
peaKiun).

Kuciopoaconep:xkamue oprann4eckKue coeJuHeHHUs

[IpenenbHple OQHOATOMHBIE CHUPTBHL. METaHON W 3TAaHOJ: CTPOECHHE,
¢usznueckre U XUMHYECKHE CBOMCTBA (peakuMM C AKTUBHBIMHU MeETaJlJIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), MpPUMEHEHHE. BoaopoaHbie CBSI3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOJIA U 3TaHOJIa HA OPTaHU3M YEJIOBEKa.

MHOroaTtoMHbl€ CHUPTHL. OJTUIEHIVIMKOAb W TJIUUEPUH: CTPOECHUE,
¢uznueckre W XMMHUYECKHE CBOMCTBA (B3aUMOJCHCTBHE CO MICIOYHBIMU
MeTallaMH, KaueCTBEHHAsl PEaKUusl Ha MHOIOaTOMHbIE cMpThI). [elicTBue Ha
OpraHusM 4enoseka. [I[puMenenue rmneprusa U STUICHTJTMKOJIS.

@deHoM: CTpOEHHWE MOJICKYJbI, (PU3NYECKHE M XUMHUYECKHE CBOMCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunpl U kemowsi. DopManpaerun, aneTaIbIECTHI: CTPOCHHE,
¢u3nyeckne 1 XUMHUYECKHE CBOIMCTBA (PeaKIMU OKUCIIEHUSI U BOCCTAHOBJICHHUS,
KAueCTBEHHBIE PEAKIUH ), TIOJyUYEHNE U TPUMEHEHUE.

OnHOOCHOBHBIE TIpelEeibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasl KUCIIOTBI: CTPOCHHE, PU3NUECKHE U XUMHUECKHE CBOICTBA (CBOMCTBA,
o0mme Jans Kiacca KHCJIOT, peakmus JTepupuKanuu), TMOIydeHHe WU
npuMeHeHue. CteaprHOBas U OJIEMHOBAsI KUCJIOTHI KAK MPEACTABUTENH BBICIIUX



KapOOHOBBIX KHUCJIOT. MblJJa Kak COJM BBICHIMX KapOOHOBBIX KHCIOT, HX
MOOLIIEE JEUCTBHUE.

Cnoxubie >Qupbl Kak NPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['uiaponu3
cinoxkubix 3¢pupoB. Kupsl. T'maponmu3 xkupoB. [IpuMeHeHHE KHUPOB.
buonorunueckas poap KUPOB.

VYrineBoapl: cocTaB, KilaccUpUKAIUs  yIrIeBoJOB (MOHO-, JHU- W
nonucaxapunbl). [mroko3a — mnpocTedmuii MoHOcaxapua: OCOOCHHOCTH
CTPOCHHMS MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C
ruapokcuom meau(Il), okucienne ammuayHsIM pacTBOpoM okcujia cepedpa(l),
BOCCTaHOBJICHHE, OPOKEHHUE TIIFOKO3bI), HAX0XKACHUE B MPUPOJIE, TPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP TITFOKO3bI.

Kpaxman n nemnrono3a kak npupoaHbie nonumepsl. CTpoeHHE Kpaxmania 1
HEeJUTI0J103bl.  PU3HMUYECKMEe W XMMHUYECKHE CBOMCTBA Kpaxmaina (TUIpOIu3,
KAueCTBEHHAs PEAKIIUS C UOJIOM).

DKCMEPUMEHTAIBHBIE METOJbl M3Yy4YE€HHUS BEIIECTB M HUX MPEBPALICHUN:
poBecHUE, HAOJIOJCHUE W ONMMCAHUE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KaU€CTBEHHBIC PEAKIIMU OJJHOATOMHBIX CIIUPTOB (OKUCICHHE 3TaHOJA
okcuaoMm wmeau(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEUCTBHE TIMILIEPUHA C
ruapokcugom Meau(ll)), ampnerunoB (OKHCIEHHE aMMHUAYHBIM PAaCTBOPOM
okcuna cepebpa(l) m rumpoxcumom memu(Il), B3ammopaeilcTBHEe Kpaxmana ¢
MOJIOM), TPOBEJCHHE MPAKTUYECKON padOThI: CBOWCTBA PacTBOpa YKCYCHOMU
KHCJIOTHI.

Pacuérnurle 3aaun.

Boruncinenuss mo ypaBHEHUI0O XHMHMUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIUU MO HU3BECTHHIM
Macce, 00bEMy, KOJIMYECTBY OJHOTO M3 MCXOAHBIX BEIIECTB WJIM MPOIYKTOB
peaKkium).

A3oTcoaepKauye OpraHuueCKue COEqUHECHUSL.

AMUHOKHUCIIOTBI ~ Kak  amM(pOTepHBIE  OPTraHWYECKUE  COCIMHCHHS.
®u3nuecKkue U XMMHUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha MpPUMEpPE TIIMIIMHA).
buonornueckoe 3HaueHne aMUHOKUCIOT. [lenTuabl.

benkn kak mpupoAHbBIE BBICOKOMOJEKYJSIpHBbIE coeauHeHus. [lepBuuHas,
BTOpHYHAS W TPETUYHASI CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIU3, IEHATypalusl, KaYeCTBEHHbIE PEAKIIUU HA OCIKU.

OKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBpALICHUM:
HAOJFOICHUE W OMHCAHWE JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpAIUs OCIKOB
MIpU HArpPEeBaHUU, IBETHBIE peaKUK OEJKOB.

BbicokoMoJieKyJISIpHbIE COeIUHEHUS



OCHOBHBIC TIOHATHS XHMHH BBICOKOMOJICKYJSIDHBIX  COCIUHEHUH:
MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIMEHb MOJUMEPHU3AINH, CPEIHSSI
MoJsieKyJisipHass Macca. OCHOBHBICE METOABI CHHTE32 BBICOKOMOJCKYIISIPHBIX
COCTMHCHUN — TIOJIMMEPHU3aIINS U TTOJTMKOHACHCAITHS.

DKCHEpUMEHTAILHBIE METO/Jbl M3YUYEHHUS BEIIECTB M WX IMPEBpAICHUI:
O3HAKOMJICHHME C oOpa3llaMl TPUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
MTaCTMACC, KayqyKOB.

MexnpeIMeTHBIE CBS3H.

Peanuzanmss MeEXNpPEIMETHBIX CBS3€H MPU HM3YyYCHUHW OPTraHHYECKOU
xumun B 10 Kiracce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHUE Kak OOIIUX
€CTCCTBCHHO-HAYYHBIX TIOHATHH, TaK W TOHATHH, SBJSIOMIUXCS CHUCTCMHBIMH
JUTSL OTJCIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC IIOHATHS: SBJICHUE, HAy4YHBIA (aKT,
TUIIOTE3a, 3aKOH, TEOpHWs, aHAIHM3, CHHTE3, KJIACCH(PUKAINS, MEPUOIUIHOCTD,
HaOII0/ICHNE, N3MEpPEHHE, SKCIIEPUMEHT, MOJISITHPOBAHHE.

®dwusmka: wmarepus, OdHEpPrus, Macca, aroM, OJJIGKTPOH, MOJEKyJa,
DHEPreTHYECKUN YpOBEHBb, BEIIECTBO, TEJNO, O0BEM, arperaTHoe COCTOSHUE
BEIIeCcTBa, (GU3MUCCKUE BEIIMUNHBI U €IMHUIIBI KX N3MEPCHUS.

buonorus: kimeTka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dorocuHTe3, OMOIIOTUYECKH AKTHUBHBIC BellecTBa (OCNKH, YTIIEBOABI, KHPHI,
dbepMeHTHI).

['eorpadus: MuHEpanbl, TOPHBIE TIOPOJBI, IOJIE3HBIE HCKOIMAEMBbIE,
TOILJTMBO, PECYPCHI.

TexHomorusi: NHINEBbIE TPOAYKTH, OCHOBHI PAIlMOHAIBHOTO IHTAHUS,
MOIOIIINE CPEJICTBA, JICKAPCTBCHHBIE M KOCMETUYECKHE MpEenapaThl, MaTepHaIbI
U3 UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnvyeckre OCHOBbI XUMUU

XUMUYECKUA 3JIeMEHT. ATOM. Sapo artoma, H30TOMBI. DJIEKTPOHHAS
000J109Ka. DHEPreTHICCKUE YPOBHH, MTOTYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, d-
anemMeHTbl. OCOOEHHOCTH paclpeeeHus AIEKTPOHOB MO OpOUTANIAM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX TEPUOOB. DIEKTPOHHAS KOH(PHUTYpaIHs aTOMOB.

[leppuonnuecknit  3axkoH u llepuonuueckas cHUCTEMAa XUMHYECKHX
anemeHToB J[. WM. MengeneeBa. CBsA3p NEPUOAMYECKOTO 3aKOHA W



Ilepponnueckon cucrtembl xuMudeckux odiaeMeHToB J[. M. MenneneeBa ¢
COBPEMEHHOM TEOpUEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUSA
CBOMCTB XHMHMYECKUX HJIEMEHTOB U 00pazyeMbIX HUMHU MPOCTHIX U CIOKHBIX
BEIIECTB [0 TpynnaM M IEepHoJaM. 3HAUYEHUE IEPUOJUYECKOTO 3aKOHAa B
pPa3BUTUU HAYKH.

Ctpoenue BemecTBa. XHUMHUYECKas CBSI3b. BHIBl XWMHUYECKON CBA3U
(KoBaJIeHTHAsI HETIOJIIPHASI U TIOJISIpHAs, HOHHAs, METa/Inueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJICHTHOM XUMHUUYECKOM CBs3M (OOMEHHBIA U JIOHOPHO-
akuentopHsiil). Bogopoanas cBa3b. BalleHTHOCTh. DIEKTPOOTPULIATEIBHOCTD.
Crenenb okucnenus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYJIIDHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH
NOCTOSIHCTBA ~ COCTaBa  BEHIECTBA. T[HUNBI  KPUCTAUIMYECKUX  PELIETOK.
3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIIMYECKOU PEIETKH.

[TonsiTue o nucnepcHbix cuctemMax. VICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 101 BEIIECTBA B pacTBOPE.

Knaccudukanus  HeopraHMYECKMX  COEIUHEHUM. HomeHnknatypa
HEOPraHWYECKUX BEIIEeCTB. ['€HeTHYecKasi CBSI3b HEOPraHUYECKUX BEIIECTB,
IIPUHAJICKAIIUX K PA3JIMYHBIM KJIACCAM.

Xumuueckass peakuusa. Kiaccupukamuss XUMUYECKHX peakluii B
HEOPraHUYECKON M OPraHMYECKOM XMMHH. 3aKOH COXPAHEHHSI MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPALLECHUS SHEPTUU TP XUMUUYECKUX PEAKLIUX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3lU4YHBIX (HAKTOPOB.
OOpatumbie peakiuud. XUMHYECKoe paBHoBecwe. DakTopbl, BIUSIONIME Ha
COCTOsIHUE XUMHYeCKOTro paBHOBecus. [ Ipunnun Jle [larense.

OnexrponuTuyeckas nuccoruaius. CUibHbIE W CIIa0bIe SJEKTPOJUTHI.
Cpelnla BOJHBIX pacTBOPOB BEIIECTB: KUCas, HEUTpaabHas, ETOYHAs.

OKHUCIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIINY.

DKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUM:
nemoHcTpanusa Tabmun «lleprogudeckas cuctemMa XHUMHUYECKHX 3JIEMEHTOB /Jl.
N. MenpeneeBay, n3ydeHrue MOJCNICH KPUCTAITUTMUECKUX PEMIETOK, HAOII0IeHNE
M OIKCaHWE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3joKeHUe
MEPOKCUAA BOAOPOJAa B MNPUCYTCTBUM KaTAIM3aTOPa, OIPEACIICHUE CpPEAbI
pPacTBOPOB BEILIECTB C IIOMOIIBK) YHUBEPCAIBHOIO HHAUKATOPA, PEAKLIHHU
MOHHOTO OOMEHA), MPOBEACHUE MPAKTHUECKOW paboThl «BrusHue pa3audHbIX
($aKTOpPOB Ha CKOPOCTh XUMHUECKON PEAKITAN.

Pacuérnbie 3anaum.



Pacy€Tel 1o ypaBHEHUsAM XUMHUYECKHX pEaKLHUi, B TOM YHCIIE
TEPMOXUMUYECKUE PACUETHI, PACUETHI C UCMOJIB30BAHUEM TOHSITHS «MACCOBAsI
JIOJIS1 BEILIECTBAY.

Heopranuuyeckast xXumMus

Hemeramnel. Ilomoxxenne HemeraiuioB B llepuonndeckon cucreme
xumuyeckux sneMenToB J[. V1. MenpaeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB.
dusnyeckue CBOMCTBa HEMETAUIOB. AJUIOTPONUST HEMETAUIOB (HAa MpUMEpE
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XUMHUYECKHUE CBONCTBA BAXKHEUIIINX HEMETAIIIOB (TAJIOTEHOB, CEPHI, a30Ta,
docchopa, yriepoga U KpeMHHSI) U UX  COEAUHEHHM  (OKCHUIOB,
KHUCIIOPOJICOAEPKAIINX KUCIIOT, BOJIOPOJIHBIX COCTMHEHUH ).

[IpruMeHeHnEe BaXKHENIIIUX HEMETAIIOB U UX COEUHEHUH.

Mertamisl. [Tonoxenne metamnos B [leproandeckoil cucteMe XuMUYECKUX
anementoB JI. W. MenneneeBa. OCOOEHHOCTH CTPOCHHUS AJIEKTPOHHBIX
o0osouek atoMoB MeTauioB. O6mue guznueckue cBoicTBa MeTamioB. CruiaBbl
METAJIOB. DJIEKTPOXUMHUYECKUHN Pl HATPSYKEHUH METAJIIOB.

XUMHUYECKUE CBOMCTBA BAXXHEUIUX METAJJIOB (HATPUM, KaIui, KaJIbIUH,
MarHui, aJtOMUHUHN, HUHK, XPOM, KEJI€30, MEAb) U UX COETUHEHHUI.

OO61mmume crocoOwl Mosy4eHusi MeTasuioB. [IpuMeHeHne MeTauioB B ObITY U
TEXHHUKE.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHUS BEUIECTB M WX IPEBPAILCHHIA:
U3y4YeHHE KOJIEKIUKU «MeTaibl U CIUIaBbl», 00pa30B HEMETAIIOB, PEIlICHHE
HKCIIEPUMEHTATBHBIX 3aj]lay, HAOIO/IEHUEe W OIMMCAaHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aUMOJACHCTBHE THAPOKCHIA  AJIOMUHHS  C
pacTBOpamMy KHUCIOT M IWIEJI0YEM, KAYECTBEHHBIE pPEAKUUMU Ha KaTHOHBI
METAJLJIOB).

Pacuérnbie 3anaumn.

Pacuétel Mmaccel BemecTBa Wi 00bEMa Ta30B MO U3BECTHOMY KOJIHYECTBY
BEII[ECTBA, MAacCe MM 00BbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOMWYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CITU
OJIHO U3 BELIECTB UMEET IIPUMECH.

XUMHUS U )KU3Hb

Ponpb xumun B o0ecriedeHUH SKOJIOTHYECKOM, DHEPTETUHUECKON 1 MHUIIEBOM
0e30macHOCTH, Pa3BUTHH MEAUIMHBL. [[OHATHE O HayYHBIX METO/aX MO3HAHUS
BEIIECTB U XUMUYECKNUX PEAKIUM.

[IpencraBnenuss 00 OOIIMX HAYYHBIX MPUHIUIAX MPOMBIIUIEHHOTO
MOJYy4YE€HUS BAXKHEUIINX BEILIECTB.



YemoBek B MHUpPE BEIIECTB W MaTEpUAJIOB: BAKHEHUIIHE CTPOUTEITHHBIC
MaTepHasibl, KOHCTPYKIIMOHHBIE MaTepHaibl, KpPacKH, CTEKJIO, KepaMHKa,
MaTepHaTbl I 3JIEKTPOHUKH, HAHOMATEPHaNbl, OpPTaHUICCKHUE U MUHEPATbHBIC
yIo0peHus.

XuUMHS ¥ 370pOBbE YEIIOBEKA: MpaBHJa WCIIOB30BAHUS JICKAPCTBEHHBIX
npenapaToB, TMpaBuia OE30MACHOTO WCIOJIB30BaHUS TPENnapaToB OBITOBOM
XMMWH B TIOBCETHCBHOM JKU3HH.

MeXnpeIMeTHBIE CBS3H.

Peanuzanmss MEXNpPEAMETHBIX CBS3ed TP M3y4YEHUW OOmIeH u
HeopraHuvecko xuMuu B 11 Kiacce OCYyIIECTBISCTCS 4Yepe3 HCTOJb30BaHHE
KaK OOINMMX €CTeCTBCHHO-HAYYHBIX IMOHSATHUN, TaK W TIOHATHH, SBIISFOIIMXCS
CUCTEMHBIMH JIJIS1 OTJICTBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO01me eCTeCTBEHHO-HAYYHbIC TIOHATHS: HAyYHBIH (DAKT, THIIOTE3a, 3aKOH,
TCOpHUs, aHalU3, CHUHTE3, KiIacCHPUKaAIUs, TNEePUOAUIHOCTh, HAOI0ICHHE,
HKCIIEPUMEHT, MOJICIUPOBAHKE, H3MEPCHUE, SIBJICHHE.

dusnka: Marepus, SHEPrus, Macca, aTOM, 3JICKTPOH, IMPOTOH, HEHUTPOH,
WOH, W30TON, pPaJUOAKTUBHOCTb, MOJIEKYJIa, JHEPreTUUYCCKUH YpPOBCHb,
BEIIECTBO, TelI0, OO0BEM, arperarHoe COCTOSIHHE BEIIeCTBa, (QHU3UUIECKUE
BEJIMYUHBI U €JIMHULIBI KX U3MEPEHHUS, CKOPOCTb.

buomorus: kieTka, OpraHm3M, OJKOCHUCTeMa, Ouochepa, Makpo- H
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHU3MeE.

['eorpadus: MuHEpanbl, TOPHBIE TIOPOJbI, IOJIE3HBIE HCKOIMAeMBbIE,
TOILJTMBO, PECYPCHI.

Texuomorus: XHUMHYECKasT IPOMBIIIIJICHHOCTD, METaAILTYPTHS,
TIPOU3BOJICTBO CTPOUTEIbHBIX MaTepHasoB, CEJIbCKOXO03SIICTBEHHOE
IPOM3BOJICTBO, TUIIeBast IPOMBIIIIICHHOCTD, dapmareBTHICCKas
MIPOMBIIINICHHOCTh, MTPOU3BOJACTBO KOCMETHYECKUX MPEMapaToB, MPOU3BOIACTBO
KOHCTPYKITHOHHBIX MaTepHaioB, AIIEKTPOHHAS IPOMBIIICHHOCTb,
HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XMMHUN  HA  BA3OBOM  YPOBHE  CPEJAHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOrpaMM CpeHero oOiiero oOpa3oBaHUs (JTUYHOCTHBIM,
METanpeMEeTHbIM HM TpeAMeTHbIM). HaydHo-meTogudyeckoid OCHOBOM Jis
pa3pabOTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOrPaMM CpeTHEro oOIIero
00pa3oBaHUs SBISIETCS CUCTEMHO-/IESITETLHOCTHBIN MOIXO.

B cooTBeTCTBUU € CUCTEMHO-AEATEILHOCTHBIM IMOJXOJ0OM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeaMeTa «XUMHs» Ha YPOBHE CPETHETrO
o01rero 00pa3oBaHusl BbIJICICHBI CAEAYIONINE COCTABISIONIUE:

OCO3HaHHE OOYYAIOUUMHCS POCCUUCKON T'PaKITaHCKOHW HMJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH M CAaMOOIIPEIETICHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

[[EJICHANPABIIEHHOE pa3BUTUE BHYTPEHHHUX YOEXKIACHUN JWYHOCTH Ha
OCHOBE KIIIOUYEBBIX IEHHOCTEH M HUCTOPUYECKUX Tpaauluid 0a30BOM HayKu
XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOlIUXCs PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTU LIECHHOCTHO-CMBICJIIOBBIMH YCTAaHOBKaMHU, NIPUCYIIMMH LETOCTHOM
CUCTEME XHUMUUYECKOT0 00pa30BaHMUs;

HAJIMYME TPABOCO3HAHUSA DKOJOTMYECKOW KyJIbTyphl M CHOCOOHOCTH
CTaBUTb LIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3YJbTATHl OCBOEHUS MpEAMETa «XHUMHS» TOCTUTAIOTCS B
€AMHCTBE YYEOHOW M BOCIMTATEIBHOM NEATETbHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMHU, COIIMOKYJIbTYPHBIMU, JyXOBHO-HPAaBCTBEHHBIMU
LEHHOCTAMHU U UJIeallaMHi POCCUICKOTO IPakIaHCKOIr0 OOIIECTBA, MPUHITHIMU B
oOIIecTBE HOpMAaMH M TIPABHJIAMH TIOBEJICHHS, CIOCOOCTBYIOIIMMHE TIPOIIeccaM
CaMOITO3HAHMS, CaMOPa3BUTHS M HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
00yJaromuxcs.

JInuHOCTHBIE pPE3yNbTaThl OCBOCHHS TMpeaMeTa «XUMHUS» OTPaKaroT
c(hOpPMHPOBAHHOCTh OMBITA MO3HABATEILHOM M TPAKTUYECKON IEATEIHHOCTU
OOyYaroIMXCs O peaanu3aiiy TPUHITHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIC
B YaCTU:

1) rpaxaaHCKOrO BOCIIMTAHUS .



OCO3HAHUS  OOyYalOIIMMHCS  CBOMX  KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKECHUS K 3aKOHY U MPABOIOPSIKY;

MPEJCTAaBICHUS. O COLMAIbHBIX HOPMax M MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIIEHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM MEATENIHHOCTH MPU CO3JaHUU
y4€OHBIX TPOCKTOB, PEIICHUN YUCOHBIX U MO3HABATEIbHBIX 33/1a4, BHINOJIHEHUN
XUMHUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMAaTh M TPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbBIX BUJ0B YU€OHOU IEITEIIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIMTAHMA

IIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAyYHOMY HACIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXEHUS K TMPOIECCY TBOPUECTBA B OOJACTH TECOPUM M MPAKTUUYECKOTO
MPUMEHEHHS] XUMHUHU, OCO3HAHUSI TOTO, YTO JOCTH)KCHHUSI HAYKH €CTh PE3yJIbTaT
JUTMTENIBHBIX ~HAOIIOJEHUM, KPOIMOTIUBBIX DSKCIIEPUMEHTAIBHBIX ITOUCKOB,
MIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpEeca M T03HABATCIBHBIX MOTHBOB B TMOJYYEHHUH M TOCIEAYIOIIEM
aHanu3e  UHPOpPMAMM O  MEPEAOBBIX  JOCTHIKEHHUSX  COBPEMEHHOMU
OTEYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTyalldd, CBSI3aHHBIE C XUMHUYECKUMU
SABJICHUSIMH, U IPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSICh HA MOPAIbHO-
HPaBCTBEHHbIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJACHUE U MOCTYIKUA CBOUX TOBAPHUILEH C
NO3ULIMA HPAaBCTBEHHBIX W TPABOBBIX HOPM M OCO3HAHHUE IOCHEACTBUU 3THX
MOCTYIKOB;

4) dopMupoBaHus KYJbTYPbI 310POBbS:

MOHMMAaHMUS IIEHHOCTEH 3J0pOoBOro M 0Oe30macHoro olpasa JKW3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (PU3UUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmroieHnst mpaBuil O€30MacHOr0 OOpaIeHUs C BEIIeCTBAMH B OBITY,
IMOBCEHEBHOM XKW3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHUSI LEHHOCTH TMPaBWJI WHIWBUAYAJbHOTO M KOJUJIEKTUBHOIO
0e30macHOr0 TOBEACHUS B CUTYaIHMSAX, YIPOXKAIOMUX 3I0POBBI0 H KU3HU
JIIO/ICH;

OCO3HAHUSI  TOCJHEACTBUA W HENPUSATUS  BPEIHBIX  MPUBBIYEK
(ynotpebeHust aJkorois, HAPKOTUKOB, KypeHUs1);



5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHONH KOMIIETEHTHOCTH B  Yy4€OHO-HCCIIEIOBATEIbCKON
NEeSATENbHOCTH, OOLIECTBEHHO TIIOJI€3HOM, TBOPYECKOM M JPYTUX BUIAX
NeSATeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUH TMPAKTUYECKUX 3a]1ad
COIMaIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOETO Kjiacca, IIKOJIbI);

UHTEpeca K MPaKTUUECKOMY H3Y4YEHUIO Tpodeccuil pa3iudyHoro poja, B
TOM YHCJIC€ HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUHN 110 XUMUU;

yBOXEHUS K TpyAy, JIOISIM Tpylda U pe3yiabTataM TpPYIAOBOM
NeSATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaJbHOW TpPaeKTOPUU
oOpazoBanus, Oyayuield npodeccuu U peann3aii COOCTBEHHBIX JKHU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMHUU, HHTEPECOB
U IOTpeOHOCTEeH 00IIECTBA;

6) 3K0JI0TrN4Y€eCKOro BOCIIUTAHMS:

AKOJIOTMUYECKH II€JIeCOO0Pa3HOr0 OTHOIICHUSI K MPHUPOJE, KaK UCTOYHUKY
CYIIIECTBOBAHMSI )KM3HU HA 3eMJIE;

NOHMMAaHMS TJIOOAIBHOTO XapaKkTepa HKOJOTHYECKUX MpoOsieM, BIHSHUS
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMAIBHON CPEJIbI;

OCO3HAHMSI HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTHKEHUN XUMHH IS
pelIeHns BOPOCOB PAllMOHAIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOTO HENPUATHS JCHCTBHUM, NPUHOCIIIMX BpPEI OKpPYXKaIoIIeH
IPUPOIHOMN Cpejie, YMEHUS MPOTHO3UPOBATh HEOIATONPHUSATHBIE YKOJIOTHYECKUE
NOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUI U MIPEAOTBPAIIATH UX;

HaJU4Ms  Pa3BUTOrO  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOMN
KyJbTYpbl, OIbITA JEATEIIBHOCTH 3KOJOTMYECKOW HAIpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UM B MIO3HABATEIBHOM, KOMMYHUKAaTUBHOW U COLUAIIBHOM
MPAKTUKE, CIOCOOHOCTH W YMEHUS aKTUBHO TPOTHUBOCTOSITH HJCOJIOTHH
xemo(oouwu;

7) UEHHOCTH HAYYHOI'0 O3HAHHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTUKH,

NOHUMaHUs crnenuUKd XUMUU KAaK HAyKH, OCO3HaHUS €€ poJiu B
dbopMHUpPOBAaHUHN PANMOHATHFHOTO HAYYHOTO MBIIIICHUS, CO3IaHUH IETOCTHOTO
MpeACTaBIEHUs 00 OKPYKaIOIIEeM MUPE KaK O €UHCTBE MPUPOIbI U YEIOBEKA, B
MMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEW W PEUIEHUU MNpOoOJIeM COXpaHEHUs
MIPUPOJIHOTO PAaBHOBECHS,



yOeXKIEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHUU [UIsl COBPEMEHHOMU
UMBWIN3ALMUU: B €€ TYMAHUCTHUYECKOM HANPABIECHHOCTH W BAXXHOW pOJIA B
CO3JJaHUM HOBOM 0a3bl MaTepUaIbHOM KYJIbTYPhI, PEIICHUH TI00aTBHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM, IHEPTreTUUECKOM,
MUIIEBOM W DKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUM  MEAUIIUHBI,
o0ecrieYeHU YCIOBUM YCIEIIHOTO TPY/Ia U SKOJOTHUYECKU KOM(OPTHOM KU3HU
Ka)kJI0TO YiICHA OOIIECTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: ITOHUMAHUS CYIIHOCTH METOJ0B
MO3HAHMS, HWCIOJB3YeMBIX B  ©CTECTBEHHBIX  HayKaX, CIOCOOHOCTHU
UCIIOJIB30BaTh TOJIy4yaeMble 3HAHUS JUIsl aHajdu3a U OOBSICHEHHS SIBIICHUM
OKPYKAIOIIET0 MHpPA U MNPOUCXOAAIINX B HEM HM3MEHECHUW, YMEHUS JI€NaTh
000CHOBaHHBIC 3aKJIFOYEHUS HA OCHOBE HAy4YHBIX (DAKTOB W HMMEIOIIUXCS
JIAHHBIX C LEJIbIO MTOJIYYEHHS IOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO MCIIOJIb30BaTh XUMHUYECKUE 3HAHUS JIS
pelieHus mpooyieM B peabHbIX )KU3HEHHBIX CUTYAITUsX;

VMHTEPECA K MO3HAHUIO U UCCIIEAOBATEIBCKON AEATEILHOCTH;

TOTOBHOCTH W CIOCOOHOCTM K HENPEPhIBHOMY OOpa3OBaHUI0 U
caM000pa30oBaHUIO0, K aKTUBHOMY TOJYyYEHHIO HOBBIX 3HAHUI 1O XUMHH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

uHTEpeca K  OCOOCHHOCTAM  Tpylda B  pa3iuMuHbIX  cdepax
npodeccuoHaIbHOM 1eITeTbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHBI

MeranpenMeTHble PE3yIbTaThl OCBOCHHUS YYEOHOrO TpenMeTa «XHUMHUS»
Ha YPOBHE CpeIHEeTo 0011ero o0pa3oBaHus BKITIOYAIOT:

3HauUMMble s (OPMHPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEXIUCUUTUIMHAPHBIE (MeXTpeaMETHBIE) oOI1eHayYHbIe MOHSATHS,
OTpaXkarolue IIEJIOCTHOCTh HAYYHOW KAapTUHBI MHpa W CHENU(UKY METO/IOB
MO3HAHMS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO,
SHEpPrus, SBJICHUE, MPOIECC, CUCTeMa, HAay4YHbIA (akKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEAOBaHUE, HAONIOAEHUE, H3MEpPEHHE,
AKCHEPUMEHT U APYTHUE);

YHUBEpCaJIbHbIE yueOHbIe JNEUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKAaTHBHBIE, PpETyJIATHBHBIE), oOecneuuBaronme GopMUpPOBaHUE
(GYHKITMOHATHPHON TPAMOTHOCTH ¥ COIMATBLHON KOMIIETEHITUN 00yJarOIINXCS;

CHOCOOHOCTD oOy4Jaromuxcs UCIIO0JIb30BaTh OCBOCHHBIE
MEXJIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEpPCAJIbHbIC
yueOHbIe IEUCTBUS B IO3HABATEIILHOM U COLIMAJIBHOM MPAKTUKE.



MertanpenMeTHbie pe3ysbTaThl OTPAXKAIOT OBJAJICHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATEJIbHBIMH, KOMMYHUKATHUBHBIMU U  PETYJISITUBHBIMU
JICHCTBUSIMU.

OBjajeHne  yYHUBEPCAJIBHBIMH  Y4YeOHBIMH  NO3HABATEJIbHBLIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYeCKHe eHCTBUS:

CaMOCTOSITeIbHO  (OPMYIUPOBATH W aKTyallU3UpOBaTh  MPoOJEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIpeNeNIATh LIEeNU JACATEIbHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JOCTH)KEHUSI, COOTHOCHUTH PE3YJbTaThl JEATEIbHOCTH C IOCTaBJICHHBIMHU
ETISIMU;

UCIIOJIH30BaTh MPHU OCBOCHHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIICJISITh XapaKTEPHBIC NMPU3HAKK IMOHITHN U yCTaHABIMBATh UX B3aHMOCBS3b,
UCITIOJI30BaTh COOTBETCTBYIOIIHE TTOHATHUS JI1 OOBICHEHUS OTACIBHBIX (PAaKTOB
U SIBJICHUM;

BLIOMpATh OCHOBAaHHMS U KPUTEPUU IS KiIacCU(PUKAIMKA BEHIECTB U
XUMHUYECKUX PEaKIUi;

yCTaHABJIMBAaTh MPUYUHHO-CIICICTBEHHBIE CBS3M MEXIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJECHUSI (MHAYKTUBHBIE, IEIYKTUBHBIC, IO
AQHAJIOTUH), BBIABJISATh 3aKOHOMEPHOCTH U MPOTUBOPEYHUS B PACCMATPUBAEMBIX
SBJICHUAX, (POPMYJIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSATH B  TMpOLIECCE€ IO3HAHMS, HCIOJb3YyeMble B  XUMHUU
CUMBOJIMYECKHE  (3HAKOBBIC)  MOJEIH, IPeoOpa3oBBIBAaTh  MOJICIIBHBIC
NpPEJCTABICHUS — XUMHUYECKHM 3HaK (CHUMBOJ) JJIEMEHTA, XUMHUYECKas
dopmyna, ypaBHEHHE XHMHYECKOH pEAKIUH — TMPU PEIICHUH YUEOHBIX
MO3HABATEIBHBIX U MPAKTUUYECKUX 3ajiad, MPUMEHITh Ha3BaHHBIE MOJICJIbHBIC
MPEJICTaBICHUSI JJIs1 BBIABJICHHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB
Y XUMHYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaTEeIbCKUE TeHCTBUSI:

BJIaJIETh OCHOBAMHM METOJIOB HayYHOI'0 MO3HAHHUS BEIIECTB U XMMHUUYECKUX
peaKiuu;

dbopMmynupoBaTh IEAM M 3a7a4d  KWCCJICJIOBAHUS, HCIOJIB30BATh
MTOCTaBJICHHBIC M CAMOCTOSATEIBHO C(OPMYIMpPOBAaHHBIE BOIPOCH B KayeCTBE
WHCTPYMEHTA MMO3HAHUS W OCHOBHI JUISI (POPMHUPOBAHMS THIIOTE3BI IO MTPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;

BJIaJICTh HABBIKAMH CAMOCTOSTEIIBHOTO TUIAHUPOBAHUSA M IPOBEACHUS
YYCHUYECKUX OSKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HaAOIIOaTh 3a



XOIOM  TpOLEecca, CAMOCTOATENBHO IPOTHO3MPOBATH €0 pe3yJbTar,
dbopmynupoBaTb OOOOIIEHUS UM BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTHU
pEe3yIAbTATOB HCCIIEIOBAHUSI, COCTABIISITh OOOCHOBAHHBIM OTYET O MPOJICIIAHHOM
pabore;

OpUOOpeTaTh OMNBIT YYEHUUECKOM HCCIIEeNOBATENbCKOM M MPOEKTHOU
NEeSATENbHOCTH, MPOSBIATH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOATEIBLHOMY
MOMCKY METOJIOB PEIICHUS] MPAKTUYECKUX 3a7ay, MPUMEHEHHIO Pa3IUYHBIX
METOJ0B MO3HAHUS.

3) pabora ¢ nuapopMmaumeii:

OPUEHTHPOBATLCS B PA3JIMYHBIX MCTOUYHHMKAX WHOOpManuu (HAYy4YHO-
HOMYyJsIpHAsl JIMTEpaTypa XMMUUYECKOTO COJAEpX aHUsl, CIPaBOYHBIE IMOCOOUS,
pecypcel MHTepHeTa), aHanu3upoBaTh UHPOPMALIMIO PA3ITMYHBIX BUAOB U (popm
NpeCTaBICHUS, KPUTHUYECKHU OLICHUBATh eé JOCTOBEPHOCTD U
HEMPOTUBOPEUYNBOCTb;

dbopMyITUpOBATH 3aMPOCHI U TPUMEHSATH PA3IMYHbIE METObI TIPH TTOUCKE U
orOope wuHpOpMaLUU, HEOOXOAMMON JJisi BBINOJIHEHHUS Yy4eOHBIX 3ajad
OIPEAEIIEHHOIO TUIIA;

IPUOOPETATh OMBIT MCIOJIB30BaHUS WH(DOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3JINYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOATEILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TMpeICTaBICHUS
uHbopMaIiK (CXeMBbI, rpaduKH, TUarpaMMBbl, TAOIUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B Ka4yeCTBE CpEIACTBAa MpuU padoTe ¢
XUMHYECKOW WHGOpMAIMeil: NMPUMEHATh MeXIpeaMeTHole ((usudyeckue wu
MaTeMaTH4YeCKWe) 3HAaKW W CHUMBOJIbI,  (QoOpMysbl, aOOpeBHUATYPHI,
HOMEHKIIATYpYy;

UCIIOJIb30BaTh M MPEeoOpa3OBBIBATH 3HAKOBO-CUMBOJIMYECKHE CpPENICTBA
HArJSTHOCTH.

OBJ1aieHMe YHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMHU 1eHCTBUSIMMU

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCY)XIaeMoil TeMbl B XOJ€ JHaiora
W/WIM JUCKYCCUH, BBICKA3bIBaTh HACH, (HOPMYIUPOBATH CBOHM MPEITIOKECHHUS
OTHOCHUTEJIBHO BBIIIOJIHEHHS ITPEJIOKEHHON 3a/1a4H;

BBICTYIIATh C MPE3EHTALMEN PE3yIbTAaTOB MTO3HABATEILHON JIESITEIbHOCTH,
MOJYYEHHBIX CAMOCTOSITEIBHO WJIA COBMECTHO CO CBEPCTHHUKAMHM IpPH
BBIMIOJIHEHUM XMUMHUYECKOTO0 AKCIEPUMEHTa, MPaKTUYECKOM paboThl 1O
MCCIIEIOBAHUIO CBOMCTB M3YYaEMbIX BEILIECTB, pealiu3allid Y4eOHOrO MPOEKTa U
(dbopMynHpOBaTH BBHIBOJABI MO pE3yIbTaTaM MPOBEAEHHBIX UCCICIOBAHUN MTyTEM
COTJIACOBAaHMSI MO3ULIUI B X0J1e 00CYKJIeHHSI 1 00OMEHA MHEHUSIMU.

OBJ1aieHMe YHUBEPCAJIbHBIMHU PEeryJATUBHBIMY JIeHCTBUAMU:



CaMOCTOSITENILHO IUIAHUPOBATh U OCYIIECTBIATH CBOIO ITO3HABATEIIBHYIO
JESTENbHOCTb, OIpenesss €€ Leau U 3aJadd, KOHTPOJUPOBaTh U IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH MpEIaraéMblii aJIroputM JEHUCTBUU MpH
BBINIOJIHEHUM YYE€OHBIX M HCCIEOBAaTENIbCKUX 3a/Jad, BbIOMpaTh Hauboliee
3¢ (PexTUBHBIN coco0 MX pelleHHs ¢ Y4ETOM MOJYYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHUX PEAKIUAX;

OCYILECTBIISATh ~ CAMOKOHTPOJIb CBOEH  JIEATENBHOCTM HAa  OCHOBE
caMOaHajIu3a U CaMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHbIe pe3ynabTaThl OCBOEHUA Kypca «OpraHudeckass XuUMUSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTb TMPEJCTABICHUH O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJIM XMMHUU B TO3HAHUU SIBJICHUU
npupoabl, B (OPMHUPOBAHUU MBIIUICHUS U  KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOJIMMOMW JUIsl PelIeHUs MPAKTUYECKHUX
3a/lay U DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U
IPUPOIHOM Cpeae;

BJIAJCHUE CUCTEMOM XMMHMYECKHX 3HAaHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATalOIINE TOHATHS (XMUMHUYECKHM 3JIEMEHT, aTOM, OJJIEKTPOHHAas
o0oy0YKa aToMa, MOJIEKYJa, BAJICHTHOCTh, DJIEKTPOOTPUIATEIHHOCTD,
XUMHYECKasi CBA3b, CTPYKTypHas ¢dopmyna (pa3BEpHYTas M COKpamiéHHas),
MOJIb, MOJISIpHas  Macca, MOJISIPHBIA  OOBEM,  YIVIEPOJHBIM  CKEJIEeT,
(GbyHKIIMOHANIBHASL TPYIMINa, paauKall, U30MEpUs, H30MEPbI, TOMOJIOTHYECCKUIN
psAl, TOMOJIOTH, YIJIEBOAOPOJBI, KHUCIOPOA M a30TCOAEPKAIIUE COCIUHEHHS,
MOHOMEP, TOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIAPHBIE COCAUHEHNUS );
TEOPHUH U 3aKOHBI (TEOPHUsl CTPOCHHS Opranndeckux Bemects A. M. byTieposa,
3aKOH COXpPaHEHMSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMHM; MHUPOBO33PCHUECKHE 3HAHMS, JIEKAIIME B OCHOBE ITIOHMMAaHUsA
MPUYUHHOCTH W CHUCTEMHOCTH XWMHUYECKUX SBICHUH, (DaKTOIOTHYECKHE
CBEJICHHSI O CBOMCTBax, COCTaBE, MOJyYEHUU U OE€30MAaCHOM HCIOJb30BAaHUU
BOKHEHIITNX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON NEATETHLHOCTH
YEJI0BEKa,;

c(hOpMHUPOBAHHOCTh YMEHHU BBISIBIISATH XapaKTepHbIC MPU3HAKN TOHSITHHA,
YCTaHABIMBATh WX B3aWMMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOUIWE IOHSTHUA
[IpY ONHCAHUU COCTaBa, CTPOCHUS U MPEBPAILICHUN OPTaHUYECKUX COCIMHECHU;



c(OpMHPOBAHHOCTh YMEHUI UCIOJIB30BaTh XUMHUECKYIO CUMBOJIMKY JJIsI
COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpPALIEHHOI)
(GopMys1 OpPraHMYECKHX BELIECTB W YPAaBHEHHM XHMHYECKHX peaKUuH,
M3TOTaBIUBATh MOJIEIN MOJIEKYJI OPraHUYECKUX BELIECTB I WUTFOCTPALUU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOECHUS,

c(hOpMHUPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPUHAJIEKHOCTD U3yUYEHHBIX
OpraHWYECKUX BEIIECTB II0 HMX COCTAaBy M CTPOCHHUIO K ONPEACIEHHOMY
KJIacCy/Tpymnine coeJuHeHu (YrJIeBOJIOPObl, KUCIOPOJ W a30TCOAEpXkallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIPHbIE COEIUWHEHUs), J1aBaThb MM Ha3BaHUS 110
cuctematnueckoit Homenknarype (IUPAC), a takxke NpuBOAUTH TPUBUAJTIBHBIE
Ha3BaHMs OTJEIBHBIX OPraHUYECKUX BEHIECTB (ITWUJICH, MPOIMUJIEH, AlETHIICH,
ATUJICHTJIMKOJIb, TIUIEPHUH, PeHO, (opManbIeru, aleTalbIerua, MypaBbuHas
KHUCJIOTA, YKCYCHasi KHCIIOTa, OJIEMHOBAas KHUCJIOTa, CTEapUHOBas KHUCIOTA,
TII0K03a, (PYyKTO3a, Kpaxmall, IEeJUTI0103a, TJIUIIHH);

c(hOpMHUPOBAHHOCTh YMEHHUS ONPENENSATh BUIb XUMHYECKOW CBS3U B
OpraHUYeCcKUX COCAMHEHUSIX (OJAMHAPHBIE U KPaTHbIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS NPUMEHSTH IOJO0XKEHUS TEOPUU CTPOCHUS
oprannyeckux BemectB A. M. BymiepoBa ans 0OBsICHEHMS 3aBUCHMOCTU
CBOMCTB BEIECTB OT HMX COCTaBa MU CTPOCHMs; 3aKOH COXPAaHEHUsS MacChl
BEILECTB;

cOpMUPOBAHHOCTh YMEHUH XapaKTepu3oBaThb COCTaB, CTPOEHHUE,
¢u3nyeckne U XMMUYECKHE CBOICTBA TUIUYHBIX MPEICTABUTENCH pa3iIMUHBIX
KJIACCOB OPraHWYECKHX BELIECTB (METaH, 3TaH, dTWUIEH, MPOIWIEH, aleTHIEH,
Oyranuen-1,3, metunoyranuen-1,3, 6€H3071, METaHO, 3TAHOJ, ATHICHTJIUKOIIb,
IJIMUEPUH, (EHOJI, alleTanbIeru, MypaBbuHas U YKCyCHasi KMCIIOThI, IJII0K03a,
KpaxMaJl,  LEJUII0JI03a,  AaMUHOYKCYCHas  KHUCJOTa),  WUIFOCTPUPOBATH
FEHETUYECKYI0 CBSI3b MEXKJIY HHMMH YPaBHEHMSIMH COOTBETCTBYIOIIUX
XUMHUYECKUX peaklUil C UCTIOIb30BAaHUEM CTPYKTYPHBIX (hOpMYIT;

c(OpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh VUCTOYHUKH
YIJIEBOJOPOJHOTO ChIpbsl (HEPTh, NPUPOAHBIA Tra3, Yrojb), CHOCOOBI HX
nepepaboTKu U MPAaKTUYECKOE MPUMEHEHHE MPOTYKTOB MEepepaboTKH;

c(OpMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYMCICHUS MO XHMHUYECKUM
yYpaBHEHUSM (Macchl, 00bEMA, KOJIMYECTBA UCXOAHOIO BEIIECTBA WA IMPOAYKTa
peakuuy IO U3BECTHBIM Macce, O0BbEMY, KOJWYECTBY OJHOIO M3 HMCXOJHBIX
BEILECTB WM MPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHUM BIIAJICTh CHCTEMOM 3HAHUW 00 OCHOBHBIX
METOJaX HAay4HOTr'O MO3HAHUSA, UCIIOJIB3YEMBIX B XUMHUH IIPU U3YYEHUU BELIECTB
U XUMHYECKMX  SBJIEHUH  (HaOMroJeHHe, HW3MEpPEHHE,  HKCIIEPUMEHT,



MOJICIUPOBAHUE), HCIMOJIB30BaTh CUCTEMHbIC XUMHYECKHE 3HAHUS IS
NPUHATUSA PEUICHH B KOHKPETHBIX JXU3HEHHBIX CHUTYyallHsX, CBSI3aHHBIX C
BEIIECTBAMU U UX IPUMEHECHUEM;

chOpMUPOBAHHOCTh  YMEHHMH  CcOONONaTh  MpaBuia  MOJIb30BAHUS
XUMHUYECKOW MOCYI0M U Ja0opaTOpHBIM OOOpYJAOBaHUEM, a TaKXKe IpaBHIIa
oOpallieHusl C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJHEHUIO
1a00paTOPHBIX XUMUUECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUU ITUIAHUPOBATHh M BBINOIHATH XUMHUYECKHUI
AKCIEpUMEHT (TIpeBpallleHruss OpPraHWYeCKUX BEHIECTB MpPH HaArpeBaHUU,
MOJIyYCHUE HDTUJIECHA W U3YUYEHUE €ro CBOMCTB, KAaYECTBEHHBIC PEaAKIUU
OpraHWYeCKUX BEIIECTB, JICHATypalus OCJIKOB TPU HArpeBaHUM, I[BETHHIE
peakiuu OelKOB) B COOTBETCTBUHU C MpaBUJIAMU TEXHUKHU O0€30MaCHOCTH TPHU
oOpallleHnH C BeIIeCTBaMU M JaOOpaTOPHBIM 00OpYJAOBaHUEM, MPEACTABIATH
pe3yabTaThl XHMHYECKOTO OJKCIepuMeHTa B (GopMe 3amucu ypaBHEHUM
COOTBETCTBYIOIIUX peakiuid U (QopMyaupoBaTh BBIBOJBI Ha OCHOBE 3THX
pe3yJIbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAJIU3MPOBATH XHUMHUYECKYIO
uH(OpMaIMIO, TOJIYYaeMYI M3 pa3HbIX MCTOYHHUKOB (CpelIcTBa MacCOBOM
uHdopMmanmu, MHTEpHET U APYTUX);

chOpMHUPOBAHHOCTh yMEHHUH  COONIOZATh  TpaBUIa  DKOJOTHUYECKH
11eJIeCO00Pa3HOr0 TOBEJCHUs] B OBITY W TPYAOBOM JCATEIBHOCTH B IEISIX
COXpPAHEHHUSI CBOETO 3/I0POBbSI U OKPYKAIOIIECH MPUPOJHON Cpeabl, OCO3HABATH
OMACHOCTh BO3JICCTBHS Ha >KUBBIC OPraHU3MBbI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMas cMbIca nokaszatens [1JIK, moscHsATs Ha nmpuMepax crocoObl
YMEHBIIIEHUSI W TPENOTBpPAIIEHUS] HMX BPEAHOTO BO3JICUCTBUS Ha OpPraHU3M
YeJI0BEKa,;

JUTsE OOYYaIOIIUXCSl C OTPAaHUYECHHBIMH BO3MOYKHOCTSIMH 37I0POBBSI: YMEHHUE
MPUMEHSTh 3HAHHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHHUS BEUIECTB U
XUMHYECKHUX SIBJICHUI;

JUTSL CHETBIX W CIHA0OBUASIIMX OOYYaIONMIUXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HaueHuid JI. bpaing mgig  3anmcu
XUMHUYECKUX POPMYIL.

11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHUs Kypca «OOmias U HeopraHu4eckas
XUMUS» OTPAXKAIOT:



c(hOpMUPOBAHHOCTh TMPEACTABICHUN: O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHPA, POJIM XMMHUU B TIO3HAHUU SIBICHUU
npuposibl, B (OPMUPOBAHUU MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(GyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOAMMOM sl PEIICHUS MPAKTHYECKUX
3a/1a4 ¥ 9KOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBIO U
MIPUPOJTHOM CpeJIE;

BIIQJICHUE CUCTEMOM XMMHUYECKHX 3HAHWUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIArAIOIINE MOHATHS (XMMHUYECKHH 3JIEMEHT, aTOM, M30TOII, S-, P-, d-
AJIEKTPOHHBIE OPOUTAIIM aTOMOB, MOH, MOJEKYJa, MOJb, MOJISAPHBIA OO0BEM,
BAJICHTHOCTb, D3JIEKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
CBs3b (KOBAJICHTHAs, NOHHAS, METAJNINYECKasi, BOJIOPOJIHASI), KpUCTAIUTMUECKAs
pelIETKa, TUMBl XUMUYECKUX PEAKIUN, pACTBOP, AIEKTPOIUTHI, HEIJIEKTPOIUTHI,
AJIEKTPOJIUTHYECKAST JTUCCOLMALIUS, OKHUCIUTENh, BOCCTAHOBUTENH, CKOPOCTH
XUMHUYECKOU pPEaKIMK, XUMUUYECKOE PABHOBECHE), TEOPHUH U 3aKOHBI (TEOpHS
BJICKTPOJIMTHYECKON NUCcOoLManuu, nepuoanuecku 3axkon 1. . Mennaeneesa,
3aKOH COXPaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAaHECHUSI W TMPEBpAIllCHUS
SHEPruU MPU XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUIN S3bIK
XUMHUH, MHUPOBO33PEHUECKUE 3HAHHUS, JIEXKallME€ B OCHOBE NOHUMAaHUS
OPUYUHHOCTH W CHUCTEMHOCTH XHUMHMYECKHX SBJICHUH, (DAKTOIOTUYECKUE
CBEJICHUSI O CBOWCTBaX, COCTaBe, IMOJYYCHHH U 0€30MacHOM HCIOJIb30BaHUU
BRXHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOU JESATEIHHOCTU
YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHHI BBISIBISATh XapaKTEPHbIE MPU3HAKH TOHATHIA,
yCTaHABIIMBAaTh MX B3aWMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIIME MOHSITHUS
IIPY ONKMCAHUU HEOPTaHMYECKUX BEIECTB U UX MPEBPALLICHUM;

c(hOpMHUPOBAHHOCTh YMEHHUI UCIOJB30BaTh XUMHUECKYI0 CUMBOJIUKY JIJIsI
cocTtaBieHHus (QOpMyNl BEMIECTB M YypPAaBHCHW XWMHUYECKUX pEaKIHii,
cucreMarnueckyro HoMeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUs
OTZIEJIbHBIX HEOPTraHUYECKUX BEUIECTB (YrapHbIil ra3, yriaeKUcIibli ra3, aMMHuakx,
raméHasi U3BeCTb, HEralI€Hasi U3BECTh, TUThEBAs COAa, MUPUT U APYTHE);

chOpMHPOBAHHOCTh YMEHUN ONpPENeNsiTh BAJICHTHOCTh U  CTEIEHb
OKHCJICHUSI XUMHUUYECKHUX JIEMEHTOB B COCJIMHEHHUSX PA3JIMYHOTO COCTABA, BU/I
XUMUYECKOW CBsI3U (KOBaJ€HTHasi, MOHHAsA, METAJJIMYECKasi, BOJOPOJIHAS) B
COCAMHEHUAX, THN KPUCTAUIMYECKOM PEMETKM KOHKPETHOTO BEIIECTBA
(aTomHasi, MOJIEKYJISIpHAsl, HOHHASI, METAJUIMYECKasl), XapaKTep Cpelibl B BOAHBIX
pacTBOpax HEOPraHMYECKUX COEAMHEHUN;

c(hOopMUPOBAHHOCTH YMEHUU YCTaHaBJIMBATh NPUHAJJICKHOCTh
HEOPraHUYECKUX BEILECTB MO HUX COCTaBY K ONpeAeTEHHOMY KiaccCy/TpyIie



coeMHEHUN (TIPOCThIE BEIIECTBA — METAUIBI M HEMETallbl, OKCHU/IbI,
OCHOBaHUS, KUCIOTHI, aM(POTEPHBIEC TUAPOKCHUIBI, COIIH);

c(hOpMUPOBAHHOCTh YMEHHM paCKphIBATh CMBICT MEPUOUUYECKOTO 3aKOHA
. W. MenneneeBa M IEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLIYIO,
O0OBSICHUTEBHYIO U MPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTepHU30BaTh OSJIEKTPOHHOE CTPOCHUE
aTOMOB XHUMHYECKUX 3JieMeHTOB 1—4 mepuonoB Ilepuogudeckoil cuCTeMbI
xuMuuyeckux anementoB JI. M. MennesneeBa, UCMOb3ys MOHATHS «S-, P-, -
AJIEKTPOHHBIE  OpOUTAIHNY, (QHEPreTUYECKUE  YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XUMHYECKUX DJIEMEHTOB U UX
COCIMHEHUH Mo mepuojaM u rpynnam llepruoauueckoil cucTeMbl XUMUYECKUX
anemeHToB JI. 1. Menneneena,

chOpMUPOBAHHOCTh yMEHUW XapaKTepu3oBaTh (OMHCHIBATH) OOIIUE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB pPa3IMYHBIX KJIACCOB,
MOJATBEPK/IaTh CYIIECTBOBAHUE TEHETUUYECKON CBSI3M MEXYy HEOPTraHUYECKUMU
BEII[ECTBAMU C TTOMOIIIBIO YPAaBHEHHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKITUA;

c(hOpMUPOBAHHOCTh YMEHUS KJIACCU(DUITUPOBATh XUMHUYECKUE PEAKIIUH TIO
Pa3IMYHBIM MpU3HAKAM (YMCIY U COCTAaBy PEarupyroliux BEIIECTB, TEIIOBOMY
s dekTy peakiuy, N3MEHEHHUIO CTEIICHEeH OKHMCIICHHS JIEMEHTOB, 00paTUMOCTH
pEeaKIUM, YUYaCTUIO KaTallu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTAaBJISATh YPABHEHUS PEAKIIUN pazIUYHbBIX
TUTIOB, TIOJIHBIE W COKpalI€HHbIE YypaBHEHHUS peakIuii HOHHOTrO OOMEHa,
YUUTBIBAS YCJIOBUS, PU KOTOPBIX 3TU PEAKIIUU UIYT 0 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHH TIPOBOJUTH PEAKIMH, TOJITBEPIKIAIOIINE
KA4YeCTBEHHBIN COCTaB Pa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, PacloO3HABaTh
ONBITHBIM  NYyTEM  HOHBI, NPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpax
HEOPTraHUYECKUX BEILIECTB;

c(hOpMHUPOBAaHHOCTh yMEHHUM PaACKpPHIBaTh CYIIHOCTh OKHCIUTEIbHO-
BOCCTAHOBUTENIBHBIX pPEAKIHMl TMOCPEJCTBOM COCTABJICHHSI 3JIEKTPOHHOIO
OamaHca dTUX peaKIuii;

chOpMHUPOBAHHOCTh  yMEHUH  OOBSCHATH  3aBUCUMOCTh  CKOPOCTH
XUMUYECKOW PpEaKIHH OT Pa3IUYHBIX (PAKTOPOB; XapakKTep CMEIICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIITHETO BO3ACUCTBUS (TPUHIIUIT
Jle llatenbe);

c(hOpMHUPOBAHHOCTh YMCHHH XapaKTEPHU30BaTh XUMHUUYECKHUE IPOIIECCHI,
JIe)KaIlMe B OCHOBE MPOMBIIIICHHOTO MOTYyYEHUS CEPHOM KUCIOThI, aMMHaKa, a
TaKke c(pOpMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX NMPUHIHUIAX U
AKOJIOTUYECKUX MPOoOIeMax XUMUYECKOr0 MPOU3BO/ICTBA;



c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUUCICHUS C UCIOJIB30BAHHEM
MIOHSATHUS «MaccoBas J0Ji BEIIECTBAa B pacTBOPE», 00BEMHBIX OTHOILICHHH Tra30B
MpU  XUMUYECKUX PpEAKIHUAX, MacChl BeElleCTBa WM 00bEMA Tra3oB MO
W3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WIH O0bEMY OJIHOTO U3
YYaCTBYIOIIMX B PEaKLMU BEIIECTB, TEIJIOBOro 3((eKTa peakiuyd Ha OCHOBE
3aKOHOB COXPAaHEHUSI MAaCChl BEIIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTHUH;

chOpMUPOBAHHOCTh  YMEHMH  coOONOJaTh  MpaBuia  MOJIb30BAHUS
XUMHUYECKOW MOCYI0M U Ja0opaTOpHBIM OOOpYJOBaHUEM, a TAKXKe MpaBuUia
oOpallieHusl C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH TIO BBITIOJHEHUIO
71a00paTOPHBIX XUMUUECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW ITUTAHUPOBATh M BBITIOJHATH XUMHUYECKHI
IKCTIEPUMEHT (pa30KeHHE IEPOKCHIa BOJIOPO/Ia B MPUCYTCTBUU KaTaIM3aTOPa,
OTIPENICJICHUE CPEeabl PACTBOPOB BEIIECTB C TIOMOIIBI YHUBEPCATBLHOTO
WHJUKATOpa, BIUSHUE Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XUMHYECKOU
peaKkIuu, peakiMui HOHHOr0 OOMEHAa, KauyeCTBEHHBIC pEaKIMu Ha Cylbdar-,
KapOoHaT- W  XJOPWA-aHWOHBI, HA  KAaTHOH  AaMMOHUS,  PCIICHHE
AKCTIEPUMEHTAIBHBIX 3a/ad 1o Temam «Mertame»y u  «Hemeramisl») B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKA OC30MaCHOCTH TMpU OOpaIieHuu ¢
BEIIECTBAMU M J1a0OpaTOPHBIM OOOpYJAOBaHUEM, MPEACTABIATh PE3yJIbTAThI
XUMHUYECKOT0 JKCIepUMEHTa B (pOpME 3alUCH YPaBHEHHH COOTBETCTBYIOIIMX
peakiuii u GopMyJIMPOBAThH BHIBOABI HA OCHOBE ATHX PE3YyJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAJU3HPOBATH XHUMHUYECKYIO
uH(OpMaIIMIO, TOJYYaeMYI M3 pa3HbIX MCTOYHHUKOB (CpelIcTBa MacCOBOMU
KOMMYHUKalK, MHTEpHET U IpyTHX);

chOpMHUPOBAHHOCTh ~YMEHHUM  COONIOJATh  TIpaBUja  DKOJIOTHUYECKH
11eJI€CO00Pa3HOr0 TOBEJICHHUS B OBITY W TPYJOBOM JCATEIBHOCTH B IIEISX
COXpaHEHHMsI CBOETO 3I0POBbS M OKPYKAIOLIEH NPUPOIHON Cpeibl, OCO3HABAThH
OMAacHOCTh BO3JEWUCTBUSI HA >KUBbIE OPraHU3Mbl ONPEACIEHHBIX BELIECTB,
moHuMast cmbicn  mokazatens [IJIK, moscHATe Ha mnpuMmepax CIOCOOBI
YMEHBILICHUS] W MPEJOTBpalleHUs] UX BPEIHOrO0 BO3JEHUCTBUS HAa OPraHU3M
YEJ0BEKa;

TUTsE OOYYaIOIIUXCSl C OTPAaHUYECHHBIMHA BO3MOYKHOCTSIMH 37I0POBBSI: YMEHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBICHUN;

JUTSL CHETBIX W CIHA0OBHASINIMX OOYYAIOIIUXCS: YMEHHE HCIOJIb30BaTh
penbe(HO-TOUCUHYI0 cHcTeMy oOo3HaueHuid JI. bpains mig  3anmcu
XUMHUYECKHX POPMYIL.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KounuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM udpoBbie
Ne i/ pasi Konrpoabublie| IIpakTuyeckue (unchp )
NPorpamMmbl Bcero 5 p o0pa3oBaTejibHbIE
padoTsI padoThbI pecypebi
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHNYecKOi XMMHHU
[Ipenmer opranndeckom . Teo
1.1 CTI;)oI[el\I/[mTﬂ oI;)l;aI:{PIfI[iIecI:(HI;I( )((:il\eq;II/IfHeHHfFI) I/IAyI M 3 bubmmorexa LIOK
: T https://lesson.edu.ru/04/10
byrneposa
Hroro mo paszueny 3
Paspnen 2. Yriesogopoabl
2.1 [IpenenbHbIe YTIaeBOIOPOABI — aJTKAHBI 2 bubunorexa LIOK
' https://lesson.edu.ru/04/10
29 HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, 6 1 bubnuoreka [JOK
) aJIKaJINCHBI, aJIKUHBI https://lesson.edu.ru/04/10
bu6mmoreka [JOK
2
2:3 ApOMATHYECKHE YTIICBOJ0PO/Ib! https://lesson.edu.ru/04/10
24 [IpupoiHbIE HCTOYHUKH YTIIIEBOJOPOIOB U 3 1 bubnuoreka [JOK
' UX mepepadboTKa https://lesson.edu.ru/04/10
Hroro 1o paszueny 13
Paznea 3. Kuciopojacoaep:kanue oprannieckie coeTuHeHus
bubmuoreka [JOK
3
3.1 CrpTei. Dexon https://lesson.edu.ru/04/10
39 Anbaerunbsl. KapOOHOBBIE KUCIIOTHI. 7 1 bu6mmoreka [JOK
' CrnoxHble 3¢upbl https://lesson.edu.ru/04/10
33 VIIeBOE! 3 1 bu6mmoreka [JOK

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



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

Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaiime opranudeckne coeIMHeHust

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 Et?riﬂll;l I(;se;(r? 535/04/10
Hroro no pazneny 3
Paspnen S. BoicokoMoJIeKY/ISIpHbIE COeIMHEHUS

5.1 [Tnacrmaccel. Kayayku. Bonokna 2 Eggﬁgﬁﬁ e]juoﬁ 104/10
Hroro mo paszueny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



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

11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM uppoBbIe
Ne i/ pasi Konrpoabubie IIpakTuyeckue (1nchp )
NPorpamMmbl Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi
Pasnen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnyeckuii 3akoH u Bubmiorexa [IOK
1.1 [Tepuonnueckas cucTeMa XUMHYECKUX 3 ]
https://lesson.edu.ru/04/11
anemeHToB J[. . Menneneera
12 Crpoenue BemiectBa. MHOTOOOpasme 4 bubnuorexa [JOK
' BEIIIECTB https://lesson.edu.ru/04/11
bu6moreka [IOK
6 1 1
1.3 XMMHICCKAE PeaKLH https://lesson.edu.ru/04/11
bu6moreka [IOK
13
Hroro no pasaeny https://lesson.edu.ru/04/11
Pa3znen 2. Heoprannueckast xummusi
bu6moreka [IOK
6 1
2.1 Merauisl https://lesson.edu.ru/04/11
bu6mmoreka [JOK
9 1 1
2.2 Hemeranst https://lesson.edu.ru/04/11
23 CBsI3b HEOPraHUYECKUX U OPraHUYECKUX 2 bubnuorexa [JOK
' BEILECTB https://lesson.edu.ru/04/11
bubmuoreka [JOK
17
Hroro no pasaexy https://lesson.edu.ru/04/11
Pa3pen 3. Xumus u ;Ku3HL
bu6mmoreka [JOK
4
3.1 KHMHSL 1 KU3HD https://lesson.edu.ru/04/11
Hroro 110 pazaeny 4



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
N KosunyecTBo yacos
o
u/n Tema ypoka Beero Konrpoabubie | IlpakTuyeckue
padoThI padoThI

1 [IpenMer opranryueckoi XuMuH, €€ BOSHUKHOBEHUE, Pa3BUTHE U 1 0 0
3HAYCHUE

2 Teopus crpoeHus opranndeckux coequnenuii A. M. byrneposa, 1 0 0
€€ OCHOBHBIE TTOJI0KEHHUS
[IpencraBienne o Kiaccu(GUKAIMK OPraHUISCKUX BEIIECTB.

3 Homenkinatypa (cucrematinueckas) U TPUBHAIbHBIC HA3BAHUSI 1 0 0
OpPraHWYECKUX BEIIECTB

4 AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUI Pl 1 0 0

5 MeTaH ¥ 3TaH — NPOCTENINNE IPEICTABUTENN AKAHOB 1 0 0

6 AJIKEHBI: COCTaB M CTPOEHHE, CBOMCTBA 1 0 0

7 DTHIIEH U IPOIMJIEH — MIPOCTEHIIHIE MPEACTABUTEIHN aJKEHOB 1 0 0

8 [Tpaktuueckas padota Ne 1. «[lonydeHue 3THIICHAa U U3yYEHUE €T0 1 0 1
CBOMCTB»

9 Anxanuensl. byranguen-1,3 u metriOyranuen-1,3. [lomyuenue 1 0 0
CUHTETHUYECKOTO KaydyyKa 1 pe3UHbI

10 AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHS], TOMOJIOTHUECKUHN P 1 0 0
AueTuneH — NpoCcTeNIni NpeACTaBUTEb AIKUHOB

11 Brruncnenus o ypaBHEHUIO XUMHUYECKOHN peakiuu 1 0 0

12 ApeHbl: 6eH3011 ¥ TOIyoJ. TOKCUYHOCTh apeHOB 0 0

13 I'enetnyeckas CBSI3b YII€BOAOPOIOB, TPUHAISKAIINX K 1 0 0
pa3IUYHBIM KJIaccaM

14 [IpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB: MIPUPOAHBIM ra3 u 1 0 0




MOTTYTHBIE He(TSIHBIE ra3bl, HePTh U MPOIYKTHI €€ mepepadoTKU

[IpupoaHbIE HCTOYHUKH YIIIEBOIOPOIOB: IPUPOJHBIN a3 U

15 N 0 0
MONYTHBIC He(TAHBIC ra3bl, He()Th U MPOJAYKTHI €€ IepepaboTKu

16 KonTtponsHas pabota no pazueny «YTiIieBoA0pOIbD 1 0

17 [IpenenpHBIC 0THOATOMHBIC CIIUPTHI: METAHOJ U ATAHOJ. 0 0
Bopoponnas cBs3b

18 MHOT0aTOMHBIC CITUPTHI: ATHIICHTIIUKOJIb U TIUIEPUH 0 0

19 @DeHoI: CTPOEHHE MOJIEKYIIbI, PU3NYECKHE U XUMUUECKHE 0 0
CBOMCTBA, IPUMEHEHNE

20 Anblieruipl: GopMabACTH U alleTATbICTHI. AIIETOH 0 0

21 OHOOCHOBHBIE TIpe/IeNIbHBIE KapOOHOBBIE KHCIOTHI: MypaBbHHAS 0 0
1 YKCyCHast

29 [Ipaktruueckas padota Ne 2. «CBo#cTBa pacTBOpa YKCYCHOM 0 1
KHUCIIOTBI»

23 CreapuHOBas U OJIEMHOBAsI KUCJIOTHI, KaK MPEICTABUTENN BBICILIUX 0 0
KapOOHOBBIX KHCIIOT

o MBp11a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEe 0 0
JNEUCTBUE

o5 CrnosxHble 3(hUpbl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. 0 0
I'unponus cinoxHbIX 3QUpoB

26 XKupsl: runponan3, npuMeHeHne, OuoJorudeckas poJib KUPOB 0 0

97 VYrneBogsl: coctas, kiaccudukaius. Baxueiinme 0 0
MIpeJICTaBUTENH: TJII0K03a, GPyKTO3a, caxaposa

28 Kpaxman u 1enirono3a kak IpupoJHbie TOTUMEPbI 0 0

29 KonTponsnas pabota no pazaeny «Kucrnopoaconepxanire 1 0
OpraHUYECKUE COCTUHEHHS)

30 AMUHBI: METHJIAMHH U aHUITHH 0 0

31 AMUHOKHUCIIOTHI KaK aM(pOTEepHbIE OPraHMYECKUEe COSTUHEHUS, UX 0 0




ouosiornyeckoe 3Hauenue. [lenruasl

32 Benku Kak IPUPOIHBIEC BBICOKOMOJICKY/ISIPHBIC COCTUHEHHUS 1 0 0

33 OcHOBHBIE IOHATHSA XUMHUU BHICOKOMOJIEKYJISIPHBIX COEIMHEHUIN 0 0

34 OCHOBHBIC METOJIbI CHHTE3a BEICOKOMOJICKYJISIPHBIX COCTMHCHHIA. 1 0 0
[InmacTmaccel, KaydyKH, BOJIOKHA
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11 KVIACC

KoanyecTBo 4acoB

Jrj;_)n Tema ypoka Beero Konrtpoabubie | IIpakTuyeckue
padoThI padoThI

1 XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAs KOH(UTypalusi aTOMOB 1 0 0
[Tepuonnueckuii 3akoH u [lepuoandeckas cucTteMa XUMHYECKUX

2 snementoB JI. V. MeneneeBa, UX CBA3b C COBPEMEHHOM TEOPHUEN 1 0 0
CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMHUUYECKHUX DJIEMEHTOB M MX

3 COEIMHEHUH IO TpyNaM U NepruoaaM. 3Ha4eHUE NEPUOINIECKOTO 1 0 0
3aKOHa U CUCTEMbI XUMHUUYeCKuX 351eMeHToB [[.M. MeHnneneeBa B
pPa3BUTHUU HAYKU

4 Crpoenue BeniecTBa. XUMHAYECKAsl CBSA3b, €€ BUJIbl; MEXaHU3MBbI 1 0 0
00pa3zoBaHus KOBAJICHTHOU CBsI3M. BomopoaHas cBs3b

5 BanenTHOCTh. D1IEKTPOOTPUIIATEILHOCTh. CTENEHb OKUCICHHUS. 1 0 0
BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS

6 [Tonarue o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUTOUAHbBIE 1 0 0
pacTBOpbl. MaccoBas J10J1 BellIeCTBa B pacTBOPE
Knaccudukanus 1 HOMEHKIIaTypa HEOPTraHUYECKUX COSTMHEHUH.

7 I'eneTnyeckast CBsI3b HEOPraHUYECKHUX BEILLIECTB, PA3IUYHBIX 1 0 0
KJIaCCOB
Knaccudukanus XuMHUYECKUX peakluii B HEOPraHUYECKOM U

8 OpraHMYEeCKOM XUMHUH. 3aKOH COXPAHEHHUS MacChl BEILIECTB; 3aKOH 1 0 0
COXpaHEHUs U MPEBPAIICHUS SHEPTUU NTPU XUMHYECKHX PEaKIUIX

9 Ckopoctb peakiuu. OOpaTuMble peakiuu. XUMHYECKOe 1 0 0
paBHOBECHE

10 [TpakTueckas paborta Ne 1. «BnustHre pa3nu4HbIX (aKTOPOB Ha 1 0 1

CKOPOCTb XHMHUYECKOH pEeaKuum»




QHGKTpOHHTI/I‘ICCKaﬂ muccoruanus. [lonstue o BOJOPOJHOM

11 noxkasarene (pH) pacrsopa. Peakuuu nonnoro oomena. I'naposus 1 0 0
OPraHWYECKUX M HEOPTaHMYCCKHUX BEIICCTB

12 OKHCIUTENEHO-BOCCTAHOBHUTENbHBIC peakuu. [lorsaTie 00 1 0 0
JJIEKTPOJIN3E PACIUIABOB U PACTBOPOB COJICH

13 KownrposnbHast pabota o pasaeny «TeopeTrnueckne OCHOBBI XUMHN» 1 1 0
Meraiel, ux noJyioxkenue B [leprnoauyeckoit cucteMe XuMHYECKUX

14 snemenTtos J[. . MenzieneeBa 1 0COOEHHOCTH CTPOEHHS aTOMOB. 1 0 0
OO6mue Gpu3nuecKre CBOMCTBA METANIOB

15 CrutaBsl METAIIIOB. DIIEKTPOXUMUYECKUAN DSl HAIPSIKEHUM 1 0 0
METaJJIOB

16 XUMHYEeCKHE CBOMCTBA BaKHEUIIINX METAJUIOB (HaTpHil, Kalui, 1 0 0
KaJIbIIMI, MAarHAH, aJIOMUHAN) U UX COCTUHEHUN

17 XUMHYECKUE CBOMCTBA XPOMa, MEI M UX COETUHEHHIA 1 0 0

18 XuMHYeCcKre CBOMCTBA IIUHKA, JKeJie3a U UX COCIUHEHUN 0 0

19 [TpakTruueckas padota Ne 2. "Pemienne skciepuMeHTAIBHBIX 331249 1 0 1
o teme «Metamib»"
Hewmeramnsl, ux nonoxenue B [lepuoanueckoit cucreme

20 xuMu4ueckux snemeHnToB JI. M. MenaeneeBa u 0COOCHHOCTH 1 0 0
CTPOEHUS aTOMOB

21 OuznyecKue CBOMCTBa HEMETAIIOB. AJJIOTPOTHS HEMETAIIOB (Ha 1 0 0
puMepe KUciaoposa, cepsl, hocdopa u yrieponaa)

22 XUMUYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U UX COCTMHEHHI 1 0 0

23 XHUMHYECKUE CBOMCTBA a30Ta, (hocodpa U UX COCTUHECHUN 1 0 0

24 XUMUYECKUE CBOMCTBA yIiiepoia, KpEMHHS U UX COSAMHEHUN 1 0 0

25 [IpumeHeHne BayKHEHIIINX HEMETAJUIOB ¥ UX COCTUHEHUIH 1 0 0

26 O6o001eHne u cucTeMaTu3alus 3HaHui o Teme «HemeTtamnsn. 1 0 0

Brrunciaenus mo YPaBHCHUAM XUMHWYCCKUX peaKHI/Iﬁ n




TEPMOXUMHUYECKUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemnienne skcriepuMEeHTaTbHBIX 33124

27 n " 1 0 1
o teme "Hemeraubr'"»

28 KonTponsHas padora o temam «Metauis»y u «HemeTamisn 1 1 0

29 Heopranudeckue u opranndeckue KucioTsl. Heopranudeckue u 1 0 0
OpraHu4ecKre OCHOBAHUS

30 AMdoTepHbIe HEOPTAHUYECKUE H OPraHUIECKUE COCIMHEHUSL. 1 0 0
I'eneTrueckas CBsi3b HEOPraHUYECKUX W OPTaHUYECKUX BEIIECTB

31 Ponb xumun B oGecrieueHuH 3KOJ0THUYECKON, SHEPreTUIECKON 1 1 0 0
MTUIIEBOI 0€30MMaCHOCTH, PAa3BUTHH MEIUIINHBI

32 [MpencraBnenns 06 0OMUX HAYIHBIX TPUHITUIIAX IPOMBIIIIIICHHOTO 1 0 0
MOJTYYCHHUS] BKHEHTIINX BEIIECTB

33 YenoBek B MUpPE BEIIECTB M MAaTEPHAIIOB 1 0 0

34 XUMUS ¥ 3I0POBBE YeIOBEKa 1 0 0

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 3







YUYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
» Xumus, 10 xknacce/ I'abpuensua O.C., OctpoymoB U.I'., Cnagkos C.A.,

AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue

3a/1a4yHUK

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Ypoku xumuu. Metoauyeckoe nmocooue

MU DOPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETH
MHTEPHET

1) https://urok.apkpro.ru/

2) http://school-collection.edu.ru/

3) https://resh.edu.ru/






