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MNOACHUTEJIbBHASA 3ATINCKA

[IporpaMmma 1Mo XMMHHM Ha YPOBHE CpEIHEro oOImero ooOpa3oBaHus paszpaboTaHa Ha
ocHoBe denepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «OO6 obpazoBanuu B Poccuiickoi
Deneparumny, TpeOOBaHUH K pe3ylibTaTaM OCBOCHUS (eliepanbHOi 00pa30BaTeIbHON MPOTPaMMbl
cpennero oo6mero ooOpazoBanuss (POII  COO), mnpencraBieHabix B DemepaibHOM
rocynapcTBeHHOM oOpa3oBatenbHOM crangapre COO, ¢ yuérom Konuenmuu mpernonaBaHus
yuebHoro mpeamera «Xumus» B 00pa3zoBaTelbHbIX opraHuzauusx Poccuiickoit denepauuu,
peanu3yIouX OCHOBHBIE 00pa30BaTEIbHbBIE MPOTPAMMBbI, 1 OCHOBHBIX MOJOKeHUN «CTpaTeruu
pasBuTusl Boctiutanus B Poccuiickoit ®enepanuu Ha nepuon no0 2025 roga» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJX0/I0B K pa3pabOTKe MPOrpaMMBbI 110 XUMUH, K OTIPEIETICHUIO 001Iel CTpaTeruu
00y4eHUs, BOCIIUTAHUS U PA3BUTHS OO0YUYaAIOIIUXCSl CPEJACTBAMHU y4e€OHOTO TpeameTa «XuMUs»
st 10-11 kiaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIENTyalbHbIe nonoxeruss ®I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUeHUs U TPeOOBAaHUMN K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

Xumudeckoe o0Opa3oBaHME, IIOJy4aeMOE€  BBIIYCKHHKaMU  00IIeoOpa3oBaTeIbHOM
OpPraHM3alUM, SBISETCS HEOThEMJIEMOM dYacThio HX 00pa3oBaHHOCTH. OHO  CIIyXKHT
3aBEpILAIOIIMM 3TAllOM PEeAlM3aliy Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIFOUEBBIX
[EHHOCTEH!, MPUCYIIHNX IIETOCTHON CUCTeME XMMUIECKOTO 00pa30BaHus. DTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOBI, (OPMHUPOBAHUS MHUPOBO33PEHUS U OOLIEH KyJIbTyphl YeIOBEKa, a
TaK)Ke HKOJOTMYECKM OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3/I0POBBIO M HPUPOIHOHN Cpere.
Peanusyercs xumudeckoe o00pa3oBaHME OOydyaroIMXCS Ha YPOBHE CpEIHEro OOILEero
00pa3oBaHus CPeACTBAMH Y4eOHOTo mpenmera « XUMUs», COJep)KaHHe U IOCTPOSHHE KOTOPOTO
OlpesieNieHbl B MPOrpaMMe M0 XUMHM C Y4ETOM CHeUn(UKH HAyKd XUMHM, €€ 3HAaueHus B
MO3HAHWUYU TIPUPOIBI U B MaTEPUAIBHON >KM3HM OOIIECTBa, a TaKkKe C y4ETOM OOIMHUX Ienel u
IOPUHIUIOB, XapaKTepPU3YIOLUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpEIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuMHS KaK AJIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK HTPaeT OCOOYIO POJIb B COBPEMEHHOM
[UBUJIM3AIMHN, B CO3/JIaHUM HOBOHM 0a3bl MaTepHalibHON KyiabTyphl. OHa BHOCHT CBOMl BKIaJ B
dbopMHUpOBaHKE PAITMOHAIIBHOTO HAYYHOTO MBIIICHUSI, B CO3/ITaHUE IIEJIOCTHOTO TIPEICTABICHUS
00 OKpy’KaroleM MHUpe KaK O €IMHCTBE MPUPOIBI U YEIOBEKa, KOTOPOe POPMUPYETCS B XUMHH Ha
OCHOBE IMOHHMMAaHHMsI BEIIECTBEHHOTO COCTaBa OKPYXAIOIIEr0 MHpAa, OCO3HAHHUS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHo B3aUMOJEHCTBYS C IPYTUMHU €CTECTBEHHBIMU HAyKaMU, XUMHUS CTalla HEOThEMIIEMOM
YacThI0 MHUPOBOUM KYIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEUTHOTO TPYAa U KU3HHU KaXKJIOTO
yineHa oOmiectBa. CoBpeMeHHass XMMHUS KaKk HayKa CO3MJaTelbHas, KaKk HayKa BBICOKHX
TEXHOJIOTHI HAalpaBJeHa Ha pelIeHHe T[I00ATbHBIX TPOOIeM YCTOMYMBOTO Pa3BUTHUS
YEeJI0BEUECTBA — CHIPbEBOM, SHEPTETHUECKOM, TTUIIEBOM, IKOJIOTHYECKON 0€301MaCHOCTH U OXPaHbI
3/10pPOBBA.

B coorBercTBMM C OOMIKMMH LENIMH M TNPUHLMUIIAMH CPEIHEr0 OOIIero o0pa3oBaHUS
coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI yPOBEHb N3YUYEHHUS) OPUEHTUPOBAHO



MPEUMYIIECTBEHHO Ha OOMIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIPAa0OTKH MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOIO BKJIIOYEHHS B JKM3Hb COIIMYMa,
MPOJIOJHKCHUS 00pa30BaHUs B PA3IMYHBIX 00JIACTSX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBisitolIMMHU peaMeTa « X UMUs» SIBISIIOTCS 0a30Bble Kypchl — «Opranudeckast XUMHs
u «OO011as u HeopraHU4yecKas XUMHUsI», OCHOBHBIM KOMIIOHEHTOM COJIEP KaHUS KOTOPBIX SIBJISIFOTCS
OCHOBBI 0230BOI1 HAYKH: CHCTEMA 3HAHUH M0 HEOPTAHUYECKOW XUMUU (C BKIIFOUCHUEM 3HAHUH U3
o01elt XMMHUH) U opraHudeckoit xumuu. @opmMupoBaHue TaHHON CHCTEMbl 3HAHUM TTPU U3yYEHUN
npeaMmera 00ecreynBaeT BO3MOKHOCTh PAaCCMOTPEHHSI BCETO MHOT000pa3us BEIECTB Ha OCHOBE
OOLINX MOHITHI, 3aKOHOB ¥ TEOPUN XUMHH.

Crtpykrypa conepkanus KypcoB — «Oprannueckasi xumus» u «O01as 1 HeopraHudeckas
XUMHST» cHOpMUpOBaHA B NMPOrpaMMe M0 XUMHH Ha OCHOBE CHCTEMHOTO MOJX0/Aa K M3Y4EHUIO
yueOHOro Martepuaia W OOYCIIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUU Ha
ONpeAeNEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYECKOM XMMHU BEIECTBa
paccMaTpUBaKOTCSI HA YPOBHE KIIACCMUECKOW TEOPUU CTPOCHHUSI OPraHUYECKUX COCIWHEHUM, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M BJIEKTPOHHBIX IPEICTaBICHUM O CTPOEHUU BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIECTBaX HArOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CJIOKHBIX OMOJIOTMYECKM AKTHUBHBIX COEAMHEHMH. B Kypce opraHMyeckoil XMMUHU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIero oOpa3oBaHUs MepBOHAYAJIbHBIC
NPECTaBICHUS O XUMUYECKOH CBS3H, KIACCU(PUKAIIMOHHBIX PU3HAKAX BEHIECTB, 3aBHCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEaKLIUH.

[Ton HOBBIM YIJIOM 3peHHUs B IpenMeTre «XuMus» 0a30BOr0 ypoBHS paccMaTpUBaeTCs
U3y4eHHBII Ha YpPOBHE OCHOBHOTO oOOmIero o0pa3oBaHMsS TEOPETHUECKUH MaTepuan Hu
(dakTosornuecKkrue CBEACHMs O BELIECTBAX U XMMHUYECKOHN peakuuu. Tak, B 4acTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHUs» O0y4arOIUMCS MPEIOCTaBIAETCS BOZMOKHOCTh OCO3HATh
3HaUEHUE MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJ0JIOTMYECKUX TMO3UIIHM,
riy0xe MOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMHM 3TOro 3akoHa — OT oOoOIaromiei 1o
OOBSACHSIONIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHWN O BaKHEWIIUX BEHIECTBAX, UX COCTaBE, CTPOCHHH, CBOWCTBAX U
IIPUMEHEHNH, a TAKXKE O XUMUUYECKUX PEAKLHUIX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUS
nomonHsercss B kKypcax 10 wm 11 kiaccoB ndieMEHTaMU  COJEp)KaHHS, HMEIOITUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CIHOCOOCTBYIOT TMOHUMAaHHIO
B3aMMOCBSI3M XHMHHU C JPYTMMH HAayKaMH, PAacKpbIBAIOT €€ poJib B IIO3HABATEIBHON U
MPAKTUYECKON JESITebHOCTH YEIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBKEHHUS K TMPOIECCY
TBOpPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX MPUIOKECHUM XMUMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICTUBATh WH(M)OPMAIIMIO U MPUMEHSTH €€ JJIs TIOTIOJHEHUsI 3HAHWUN, pelIeHus
MHTEJUIEKTYAJIbHBIX M KCIIEPUMEHTAJIBHBIX MCCIEA0BATENbCKUX 3a7ad. B 1emom conep:kanue
ydaeOHOro mpeaMera «XUMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMHUPOBAHUE Y
00y4JaroIUXCsl MUPOBO33PEHUECKON OCHOBBI JJIsi TTOHUMaHUsI GUIOCOPCKUX WICH, TaKUX Kak:
MaTepHaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTaHWYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, ITO3HABAEMOCTb ITPUPOIHBIX SBIEHUN MYTEM DKCIEPUMEHTA
U peUIeHUs TPOTUBOPEUYHH MEXKTy HOBBIMH (aKTaMH W TEOPETUYSCKUMH MPEIIOCHIIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEIICHUH DKOJIOTUYECKUX TPOOJIeM, a Takke MpodieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, CHIPbS, CO3AAaHUS HOBBIX TEXHOJIOTUN U MAaTEPUAJIOB.

B nnane penienns 3aa4 BOCIIMTAHUS, PA3BUTHS ¥ COLMATN3AINN 00YHarOIINXCs IPUHSTHIC
NpOrpaMMOil 10 XMMHH MOAXOIBl K OIPEACICHUIO COAEPKAaHUS M TOCTPOCHHS MpeaMeTa
npeaycMaTpuBaoT (OPMHPOBAHUE YHUBEPCATBbHBIX YUEOHBIX NEHCTBUH, MMeromuX 0a3zoBoe



3HAUEHHUE [UIsI PA3IMYHBIX BHUJOB JEATEIHHOCTH: PEIICHHUS NpoOJieM, MOWCKA, aHauu3a u
00paboTkn uHGMOpMAIMK, HEOOXOMUMBIX I TPUOOPETEHUS ONbITa MPAKTHYECKOW U
HCCJICIOBATEILCKOM IeATeIbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B MIO3HAHUU XUMUHU.

B nmpaxTuke npenogaBaHus XMMHM Kak Ha YpOBHE OCHOBHOTO 00IIIero o0pa3oBaHus, TaK U
Ha YPOBHE CpeHEro 0011ero o0pa3oBaHusl, IPH ONPEeNICHUU COAePKATEIIbHON XapaKTepUCTUKU
Hened HW3yd4eHHs IIpelMeTa HalpaBiICHUEM IE€PBOCTEIIEHHOM 3HAUYMMOCTHU TPAJULMOHHO
npu3Haércss (GOpPMUPOBAHME OCHOB XHUMHUYECKOW Hayku Kak o0O0JacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, IPAKTUYECKON 1€ATEIbHOCTH YEIOBEKA U KaK OJHOI'0 U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKON TOUYKH 3pPEHHs] TaKOM MOJXOJ K OIMpPENEICHHIO Iesield U3ydeHHs
IpeIMeTa SIBJISIETCS BIIOJIHE ONPaBIAaHHBIM.

CornacHo JaHHOW TOYKE 3PCHHS TJIABHBIMH IICIIIMH HW3y4YeHHS IpeaMera «XuMHsS» Ha
6azoBom ypoBHe (10 —11 ki1.) sIBISIOTCS:

dbopMHUpPOBaHME CHCTEMbl XMMHUUYECKHX 3HAHUN KaK Ba)KHEWIEH COCTABJISIONIECH €CTeCTBEHHO-
HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOU JICKAT KITFOUEBBIC MOHATHS, (DyHIaMEHTAIbHBIC
3aKOHBI U TEOPUU XUMHH, OCBOCHHE SI3bIKa HAYKH, YCBOEHUE U IOHUMAHHE CYIIIHOCTU JOCTYIHBIX
00001IeHNHT MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHHE C HUCTOPHEH WX pa3BUTHS U
CTaHOBJICHUS;

dbopMHUpOBaHHE UM PA3BUTHE TNPEICTABICHUN O HAYYHBIX METOAAaX TIO3HAHUS BEIIECTB U
XUMHUYECKHX peaklUi, HEOOXOAUMBIX AJisi MPUOOPETeHUS yYMEHUN OPHUEHTUPOBATHCS B MHPE
BEILIECTB U XUMUYECKUX ABICHUI, UMEIOIIMX MECTO B PUPOJIE, B MPAKTUYECKON U MOBCEIHEBHOMN
JKU3HHU;

pa3BUTHE YMEHUW U CIIOCOOOB NEATEILHOCTH, CBS3aHHBIX C HaOMIOJEHHEM U OOBICHEHHEM
XUMHUYECKOT0 IKCIIEPUMEHTa, COOJII0IEHUEM TIPaBUIT O€30MaCHOTO OOpAIeHHs C BEIIECTBAMH.

Hapsny ¢ stum, conepxkaTenbHas XapakTEPUCTHKA LIEJIed U 3aJa4 U3Y4YCHUs NpeaMeTa B
IIporpamMme 1o XMMUM YTOYHEHAa U CKOPPEKTUPOBAHa B COOTBETCTBUN C HOBBIMH ITPUOPUTETAMH B
cucteMe cpeaHero oouiero oopazoBanus. CeroHs B NpenolaBaHUM XUMHUHU B OOJIbIIEH CTEIEHU
OTJAETCs MPEANOUYTEHUE IPAKTUUECKON KOMIIOHEHTE COJIepKaHus 00y4eHUs, OpUEHTHPOBAHHOU
Ha MOATOTOBKY BBINYCKHUKa 00I1e00pa3oBaTelbHOM OpraHM3aluy, BIAACIOIIEro He HabopoM
3HaHUM, a (PYHKIHMOHAJIBHON TI'PaMOTHOCTHIO, TO €CTh CIOCOOAMU M YMEHHUSIMH aKTHBHOI'O
MOJIyYEHUS 3HAaHUW U IPUMEHEHHUS UX B PEAIbHOM KU3HU ISl PELICHUS ITPAKTUYECKUX 3a/1a4.

B cBa3u ¢ STUM npu M3ydeHUM MNpeaMera «XUMHUs) JIOMUHUPYIOIIEe 3HaueHue
MpruoOpETAIOT TaKKE MENIN 1 3a/1auH, KaK:

ajanTtanus o0yJyaronuxcs K yCJIOBUSAM TUHAMUYHO Pa3BUBAIOILErocs MUpa, GopMupoBaHUe
MHTEJJIEKTYaJIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K caM0o00pa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbBHOMY TNPUHSATUIO TPAMOTHBIX PEIIEHWH B KOHKPETHBIX XU3HEHHBIX CUTYalLHsX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHue y OOy4YalOIIMXCSl KIIIOUEBBIX HABBIKOB (KJIOUYEBBIX KOMIIETEHILIUN),
UMEIOIMX YHUBEPCAIbHOE 3HAYCHUE I PA3IUYHBIX BHJIOB JESITEILHOCTH: PELIeHUs IpolieM,
MOWCKA, aHanmu3a W o00paboTku WHGOpPMAIMU, HEOOXOMUMBIX UIsi TPUOOpPETEHHUs OIbITa
JESATEIIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B IO3HAHUU XMMUH, a TAKXKe I OLIEHKH C
HO3MILUN HKOJIOTHUECKON 0€30MMacCHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUYECKUX MPOLIECCOB
Ha OpPTraHu3M YeJI0OBEKa U IPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIICKTYAIBHBIX U TBOPYECKHX CHOCOOHOCTEH
00y4aromuxcs: CHocOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBBIE 3HAHUS 10 XUMHU B



COOTBETCTBUU C )KNU3HCHHBIMU HOTpeGHOCTSIMI/I, HCIIOJIL30BaTh COBPCMCHHBLIC I/IH(bOpMaI_[I/IOHHI:Ie
TEXHOJIOTUH JIJIs TIOMCKA M aHAJIN3a YUeOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUYECKOTO
COZICPIKAHHS;

(dbopMUpOBaHUE U PA3BUTHE Y 00YUAIONINXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIIIIICHHS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, MPU IUIAHUPOBAHUU U MIPOBEICHUU XUMUYECKOT0 SKCIIEPUMEHTA;

BOCIIUTaHHE Y 00ydaronuxcs yoek 1IEHHOCTH B TyMaHUCTUYECKON HAIIPABJICHHOCTH XUMHH,
e€ BaXXHOW pOJIM B PEUICHUM TJ00aNbHBIX MPOOJEM pPALKUOHAIBHOTO MPHUPOIONOIL30BaHUS,
IIOTIOJIHEHUSI SHEPreTHUYECKUX PECYpCOB M COXPAHEHMsI NPUPOIAHOIO PABHOBECHUS, OCO3HAHUS
HE00X0IUMOCTH OEpPEKHOr0 OTHOIICHHUS K IPUPOJIE U CBOEMY 3/I0POBBIO, a TAK)KE MPHUOOPETEHUS
OTIBITA UCIIOJIb30BAHUS MOJIYYCHHBIX 3HAHUM JUIsl IPUHATUSI TPAMOTHBIX PEIICHUH B CUTYaIUAX,
CBSI3aHHBIX C XUMHUUECKUMHU SIBIICHUSIMHU.

B yuebHoMm mnaHe cpenHero obmiero oOpa3oBaHus MpeaMeT «Xumus» 06a30BOro ypOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBeHHO-HAYYHBIE PEAMETHI.

OO01ee 4nCiIO YacoB, OTBEACHHBIX ISl M3yYEHUS XUMUHU, HA 0a30BOM YpOBHE CpPEIHETO
obmrero oopazoBanus, coctapisieT 68 yacos: B 10 kiacce — 34 vaca (1 yac B Henento), B 11 kiacce
— 34 ygaca (1 4ac B HezemO).

COJAEPKAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opraHudeckod XuUMuUU: €€ BO3HUKHOBEHHME, pa3BUTHE M  3HA4YEHUE
B IIOJTyYE€HUU HOBBIX BELIECTB U MaTepuajoB. Teopus CTPOCHUsI OpraHMYECKUX COCIUHEHHH A.
M. BytnepoBa, e€ ocHOBHbIE MONOKeHUs. CTPYKTypHBIE (OPMYNBI OpPraHMYECKHX BEILECTB.
['omomnorus, nzomepus. XvUMHUYECKas CBSI3b B OPraHUYECKUX COEAUHEHUSX — OJMHApHBIE U
KpaTHBIE CBSI3H.

[IpencraBienue o knaccu(uKaluy OpraHuuecKux BeiecTs. HoMeHkmaTypa opraHmuecKux
coeIMHEHUH (cucTeMaTu4ecKasi) U TPUBUAJIbHBIE Ha3BaHUS BAKHEHIINX IPEICTAaBUTENEH KJIaCCOB
OpraHUYeCKHUX BEILIECTB.

OKCIIepUMEHTAJIbHBIC METOAbLI M3YUCHHUS BEIISCTB M MX NPEBPAIICHHUI: 03HAKOMJICHHE C
06pa3uaMH OpTraHHUYCCKUX BCUICCTB U MATCpUalaMHW Ha MX OCHOBC, MOACIUPOBAHHUC MOJICKYII




OPraHWYECKHUX BEIIECTB, HAONIOJCHHE W OMNHCAHHWE JCMOHCTPALMOHHBIX OMBITOB IO
MIPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHUU (IJIaBjIeHUE, OOYTIMBaHUE U TOPEHHUE).

YriaeBoaopoanbl

AJIKaHBI: COCTaB W CTPOCHHUE, TOMOJOTHMYECKUM psiA. MeTaH W 3TaH — MOpOCTEUIIHe
MPEJICTAaBUTENN AJTKAHOB: (PU3MUECKHE M XMMUYECKUE CBOMCTBA (peaKIny 3aMEIICHUs U TOPEHUS),
HaxO0JXKJICHHE B MPUPO/IC, TIOJYICHHE U IPUMCHCHHE.

AJIKEHBI: cOCTaB U CTPOCHUC, TOMOJIOTHYECKUI PO OTHIICH U ITPOITUJICH — HpOCTCfII.HPIC
MNpEaACTAaBUTCIIN AJIKCHOB!: (1)I/I3I/I‘ICCKI/I€ N XUMHYECKHE CBOMCTBaA (peaKLII/II/I ruaApupoBaHusd,
TaJIOrCHUpPOBAHUs, TUApaTallii, OKUCJICHUA U HOJII/IMepI/ISaI_II/II/I), MOJIYYCHHEC U IIPUMCHCHUC.

Ankanuensl: OyraaueH-1,3 u metunOyraaueH-1,3: CTpocHHE, BaXHEHIINE XUMHYCCKHE
CBOMiCTBA (peakius noaumepu3aiyn). [losyueHrne CHHTETHYECKOTO KayayKa 1 PE3UHBbI.

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHs, TOMOJIOTMYECKUH psa. ALETHIeH —
NPOCTEHIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NIECKHE U XUMUYECKHE CBOMCTBA
(peakuu ruIpupoBaHus, raloreHUPOBAHUS, TUAPATALMHU, TOPEHNUS ), TOJyUYCHUE U IPUMEHEHHE.

Apenbsl. benson: cocrtaB, cTpoeHue, (pU3MUYECKHME M XHMHUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJIYYCHHE M TIpUMEHEHUue. 1onyon: cocmas, cmpoenue,
@uszuueckue u xumuieckue ceolicmea (peakyuu 2an02eHUPOSaAnHUs U HUMPOBAHUS), NOJYYEHUE U
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIy YIJIEBOJOPOJaMHU,
MIPUHAJISKAITIMHU K Pa3JIMYHBIM KJIaccaMm.

[TpuposHblE UCTOUYHUKU YTIIEBOJAOPOIOB. [IpupoaHbIi ra3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hedb u e€ nponcxoxaenue. CrocoOsl nepepaboTKH HEPTU: EPErOHKA, KPEKUHT (TePMUYECKUA,
KaTtaauThuueckuit), muponu3. Ilpogykrel mnepepa®oTku  HepTH, HUX NpPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yrosb ¥ MPOYyKTHI €ro nepepadboTKy.

OKCIIEPUMEHTAIbHbIE METOJbl W3YUYEHHUs BEIIECTB U HUX NPEBPALICHUN: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Koyutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YTJIEBOJOPOJOB M TaJOT€HONPOU3BOIHBIX, IPOBEICHHUE MPAKTUYECKOW pPabOTHI:
MOJIyYEHHUE 3TUJICHA U U3YYEHHE €r0 CBOMCTB.

PacuérHble 3a1a4uu.

Brunciaenus mno YpaBHCHHIO XUMHYECKOMN pCakuuu (MaCCBI, O6’BéMa, KOJIMYCCTBA
HNCXOJHOT'O BEHIECTBA UJIU MMPOJAYKTA PEAKIINU 11O U3BECTHBIM MacCcCe, O6T)éMy, KOJIMYCCTBY OJJHOT'O
N3 UCXOJAHBIX BCHICCTB WX IIPOJAYKTOB peaKuI/m).

Kuciiopoacoaep:kamye opraHuueckue coeInHEeHsI

[IpenensHble ONHOATOMHBIE CHHUPTHL. METAaHOI W ATAHON: CTpPOCHHE, (U3UYECKHE H
XUMHUYECKHE CBOMCTBA (peakuMU C aKTUBHBIMU METAJUIaMH, TaJor€HOBOJOPOJAaMHU, TOPEHUE),
npuMeHeHre. BogopoHeie cBsi3u Mexay MoJIeKyJaMHu cupToB. JlelicTBUe MeTaHoJa U 3TaHoJIa
Ha OpPraHu3M YEJIOBEKa.

MHoroaToMHEbIE CIIUPTHIL. OTUJICHTIINKOIb U TJIMIOCPHUH: CTPOCHUC, (1)I/ISI/I‘I€CKI/IG n
XUMHYCECKHE CBOMCTBA (B3aHMOHCﬁCTBHe CO IICJIOYHBIMHU METAIJIaMH, KAUECCTBCHHAA PCaKIHA HA



MHOrOaTOMHBIE cHuUpThl). JleficTBue Ha opraHusm uesnoBeka. [IpumeHeHue raunepuHa u
STUJICHIJIMKOJIS.

deHout: cTpoeHHE MOJICKYJIbI, (GU3MUYECKUE U XUMHYECKUE CBOMCTBA. TOKCHYHOCTH (heHoIa.
[Tpumenenue ¢penona.

Anpaerunpl U Kemownvl. DoOpMaNbIETH, aleTAIbISTHI. CTPOeHUE, (U3HUECKUe U
XUMHUYECKHE CBOWCTBA (PEaKIMM OKHCIEHUS W BOCCTAHOBJICHHS, KAYECTBEHHBIC pEAKIIHH),
MOJIyYECHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE TIpeieNbHBIE KapOOHOBBIE KUCIOTH. MypaBbHHASA M YKCYCHast KUCIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE I KJlacca KUCIIOT, PeaKIus
stepudukanmuu), MoiyueHne u mpuMmeHeHue. CTeapuHOBas M OJEMHOBas KHUCIOTHI Kak
IIPEJICTAaBUTENIN BBICIINX KapOOHOBBIX KMCIOT. Mblla Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX
MOIOLIEE ICHCTBHE.

Crnoxnble 3¢Upbl KaK TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIOXKHBIX F(PHUPOB.
Kupsl. 'maponus xupos. [IpuMeneHne xxupoB. buosorudeckas poib KUPOB.

VYrieBonsl: cocTaB, KiaccupuKanus yriaieBoaoB (MOHO-, - U Moymcaxapusl). 'mokosa —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE U XHMHUYECKUE
cBoiicTBa (B3aumoseiictBue ¢ ruapokcuom meau(ll), okucnenue aMMuauHbIM pacCTBOPOM OKCHJIA
cepebpa(l), BoccraHOBIeHHE, OpOXKEHUE TIIOKO3bl), HaXOXICHUE B MPHUPOJE, MPUMEHEHHE,
Oouonoruueckas posib. @otocunre3. PpyKTO3a KaK H30MEp IIIFOKO3BI.

Kpaxman u nemironosa kak npupojHble noiauMmepsl. CTpoeHue Kpaxmaia U LeJUTFOJIO03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpon3, KaYeCTBEHHAs Peakiusi C HOJA0M).

OKCHepUMEHTAIbHbIE METOJbl M3YYEHUs BELIECTB W MX MPEBPALlEHUH: NpOBEIEHUE,
HaOJIOIGHWE W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KaueCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHoia okcugom wmeau(ll)), MHOroaroMHBIX
cnupToB (B3aumojeiicTBue raunepuHa ¢ rugpokcuaom meau(Il)), amprerngoB (okucieHue
aMMUayvHbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(1l), B3anmoeiicteue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3a1a4n.

Boruncnenuss mo ypaBHEHUIO XHMHUYECKOM peakiuu (Macchl, 00BbEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WIIM IPOAYKTA PEAKIIMH MO0 U3BECTHBIM Macce, 00bEMY, KOITMUECTBY OJTHOTO
W3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEAKIUH).

A30TcoaepKaIe OpraHnIeCKUe COSTMHEHUSI.

AMHHOKHUCIIOTHI Kak aMm(pOTEpHBIE OpraHudYecKrue coequHeHnss. ODU3ndecKue 1 XUMHIECKUE
CBOICTBAa aMUHOKHUCIOT (Ha MpuMepe TIHIKHA). bHojormdeckoe 3HaAYeHHE AMHHOKHCIIOT.
IlenTraer.

benku kak mpupoIHBIE BBICOKOMOJIEKYJSpHbIE coequHeHMs. [lepBuuHas, BTOpUYHAs U
TpPEeTUYHasl CTPyKTypa OenkoB. XHMMHUYECKME CBOMCTBA O€JKOB: THIPOJIN3, JEHaTyparus,
Ka4eCTBEHHBIC pEaKIUH Ha OCJIKH.



DKCHEPUMEHTAIbHBIC METOJbl W3YYCHHUS BEIIECTB W WX IMPEBPANICHUN: HAOIIOJCHHE U
OIMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: J€HATYpalusi OCIKOB MpPH HArpeBaHHH, I[BETHHIC
peakiuu OEIKOoB.

BLICOKOMOJIeKy.]'IﬂpHLIe COCIMHCHUA

OCHOBHBIC IIOHSITUS XUMHH BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁZ MOHOMCp, HNOJUMCD,
CTPYKTYPHOC€ 3BCHO, CTCIICHBb IIOJIMMEPpHU3allU, CPCAHAS MOJICKYJIApHasd Macca. OCHOBHBIE
MCTO/JbI CUHTC3a BBICOKOMOJICKYJISAPHBIX COGI[I/IHGHI/If/'I — [noJImMepus3aluAa U MOJUKOHACHCA .

OKCIIEPUMEHTAIbHBIC METOJbl M3YYEHHUS BEIIECTB U WX MPEBPAIICHUN: O3HAKOMJICHHUE C
o0Opa3iamMu IpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnopeaMeTHBIE CBA3H.

Peanuzanus MexInpeaMeTHBIX CBSI3eH NpU M3ydyeHUM opraHumdeckoi xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
MIOHATUH, ABIIOIIMUXCS CUCTEMHBIMU JUISI OTAENBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TIOHATHS: SIBJICHHWE, HAYYHBIH (DAKT, THUIIOTE3a, 3aKOH,
TEOpHs, aHaJiW3, CHHTE3, KIACCU(PUKAIUSA, TIEePUOJUIHOCTh, HAOIIOJCHNE, HW3MEpEHHE,
SKCIIEPUMEHT, MOJICIMPOBAHUE.

®du3nka: MaTepusi, JHEPrusi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SJHEPT€TUUECKUI YPOBEHb,
BEIIIECTBO, TEN0, 00BEM, arperaTHOE COCTOSIHHUE BEIIEeCTBA, (PU3UUECKHE BETUIMHBI U €TUHULIBI UX

HU3MCPCHUH.

buonorus: kinerka, opraHusM, Ouocdepa, oOMEH BelIeCTB B OpraHusMme, (pOTOCHUHTE3,
OMOJOTNYECKH aKTUBHBIE BellecTBA (OENKU, YIIIeBOIbI, KHUPbI, PEPMEHTHI).

['eorpadusi: MuHepasbl, TOPHBIE MOPO/IbI, MOJIE3HBIE UCKOIAEMBIE, TOTIITUBO, PECYPCHI.

TexHomorus: IMMUIICBBIC MTPOAYKTBI, OCHOBBI pAlMOHAJIBHOI'O IMMUTAHUA, MOIOIIUE CPCCTBA,
JICKAPCTBCHHBIC 1 KOCMETUUYCCKHUE MPErapaTbl, MAaTCPUAJIbl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX
BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHNYECKASA XUMMUSA

Teoperuvyeckue OCHOBbI XUMHHU



XUMHYECKUH dJIeMEeHT. AToMm. Sapo aroma, H30TOMNBIL. DJEKTPOHHAs 00OJOYKa.
DHepreTHyeckre YpOBHHU, MOMYPOBHH. ATOMHbIE OpOUTaNH, S-, P-, d- 31eMeHThl. OCOOCHHOCTH
pacrpesesieHus: SJIEKTPOHOB M0 OpPOUTAISIM B aTOMaxX AJIEMEHTOB IMEPBBIX UYETHIPEX TEPUOJIOB.
OneKTpoHHas KOHGUTYypalusi aTOMOB.

[lepuoanueckuii 3akoH u [lepuoguueckas cucremMa XUMUYECKUX dieMeHToB [l
N. MenpeneeBa. Csi3b INepuoanueckoro 3akoHa u Ilepmoanyeckoi CHUCTEMBbI XUMHUYECKUX
snemeHToB JI. M. MenaeneeBa ¢ COBpEeMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHHUS CBOMCTB XUMHYECKHX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
0 FPpyNIaM U nepuojaM. 3HaueHHe NePUoANYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Crtpoenue BemecTBa. XHUMHUYECKash CBs3b. Buabl XumMuueckod CBSI3U (KOBaJieHTHAast
HETOJISIpHAsT U TIOJISIpHAs, MOHHAs, MeTaJimdeckas). MexaHu3Mmbl 0Opa3oBaHUsI KOBAJIEHTHOM
XUMHUYECKON CBsi3U (OOMEHHBIA M JTOHOPHO-aKLENTOPHBIN). BomopoaHas cBsi3b. BaeHTHOCTD.
DNeKTpooTpUliaTebHOCTh. CTerneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJTINYECKON PEIIETKU.

[ToHsATHE O AMCIIEPCHBIX cUCTeMax. MICTHHHBIC M KOJUIOUIHBIC pacTBOPBI. MaccoBasi 10Jist
BEILIECTBA B PACTBOPE.

Knaccugukaius Heopranudeckux coeJuHeHni. HoMeHkaTypa HeopraHmuecKix BEIIeCTB.
I'eneTnyeckas CBA3b HEOPraHUYECKHUX BEILIECTB, IPUHAMICKAIIUX K PA3IIMUYHBIM KIIaCCaM.

XuMuueckas peaKkuusi. KJ'IaCCI/I(I)I/IKaI_[I/ISI XUMHUYCCKUX peaKI_[I/Iﬁ B HeopraHquCKoﬁ u
OpFaHquCKOﬁ XUMHUHU. 3aKOH COXPAHCHUS MACChI BCHICCTB, 3dKOH COXpPaHCHHA U MPCBpAIICHUA
OHEPTHHU IMPU XUMHUYCCKUX PCAKIIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IM4YHbIX (akTopoB. OOpaTHUMble peaKIUu.
Xnmuueckoe paBHOBecHe. DaKTOpbI, BIUAIOIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle HlaTense.

OnektponauTnueckas auccouuanus. CunpHble U cialble 3mekTponuThl. Cpena BOJHBIX
pacTBOPOB BEILIECTB: KUCasi, HEUTpallbHAas, IIE€JI0YHasl.

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pCaKkuu.

OKCIIEPUMEHTAIbHBIE METOJIbl M3YYEHUS BEIIECTB W WX NPEBPAIICHHUN: JEMOHCTPALMS
tabmun «llepuonuueckass cucremMa xumudeckux snemeHtoB /. M. MenneneeBa», u3zydeHue
Mozeen KPUCTAJNINYECKUX PEIIETOK, HabmroaeHne
U OIMCaHNE JEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3oKEeHHE MEPOKCHIAa BOIOPOIa B
IPUCYTCTBUM  KaTaJIM3aTopa, ONPEACIEHUE Cpelbl PAacTBOPOB  BEIIECTB C  IOMOIIBIO
YHHUBEPCAJIBHOTO MHAMKATOpA, pEaKM MOHHOTO OOMEHa), MPOBEACHHUE MPAKTUYECKONH PabOoThI
«BnusHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh XMMHUECKON peaKkIInm.

Pacuéryple 3aga4u.

Pacuérbl 10 ypaBHEHMAM XUMUYECKUX PEAKLIUM, B TOM YUCIIE TEPMOXUMUUYECKHUE PACUETHI,
Pacy€Thl ¢ UCIIOJIB30BAHUEM TOHATHUS «MACCOBAs A0S BEIIECTBAY.



Heopranuveckasi xumust

Hewmerannst. [lonoxenue nemeramnos B [leproanyueckoit cucteMe XUMUYECKUX JIEMEHTOB
. . MenneneeBa U OCOOCHHOCTH CTpOEHHsS aToMOB. (DHU3WYECKHE CBOWCTBA HEMETAJLIOB.
AJTOTpONIUST HEMETAJUIOB (Ha IpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XVWMUYECKUE CBOWCTBA BaXXHEHINIMX HEMETAUIOB (TaJIOTEHOB, cephl, a3oTa, (ocdopa,
yriepoja ¥ KpeMHHsI) U UX COCTUHEHUH (OKCHIO0B, KUCIOPOJICOAEPKAIUX KHCIOT, BOJOPOIHBIX
COCIMHEHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Mertamel. [lonoxenue merawioB B [lepuonndeckoit cucteMe XMMUYSCKHX 3JIeMEeHTOB [l
N. MenneneeBa. OCOOCHHOCTH CTPOCHHUS JJICKTPOHHBIX 000JI0UYEK aToMOB MeTauioB. OOmue
¢busnueckue cBoiictBa MeTaioB. CIUlaBbl METAJIOB. DJIEKTPOXUMHUYECKUN Psi HAMpsHKECHUH
METAaJUIOB.

XUMHYECKUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATPUM, KaiWii, KaJblMii, MarHuw,
QTFOMHUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCIMHCHUMN.

O6H_[I/Ie CII0COOBI MMOJIYYCHU A MCTAJJIOB. HpI/IMeHeHI/Ie MCTaJlJIOB B 6BITy H TCXHHKC.

3KCH€DI/IM€HT2UII)HI>I€ MCTOAbI M3YYUYCHHSA BCHICCTB W HUX HDeBDaHIeHHfII HU3YUCHHUC
KOJUICKIMH «MeTaulbl U CIUIaBbI», 00pPa3I[0B HEMETAJIOB, PEIICHUE YKCIICPUMEHTAIBHBIX 3a/1a4,
HAOJIIO/ICHUE W ONKCAHWE JIEMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OIBITOB (B3aWMOJICHCTBHE
TUAPOKCHUIA ATFOMHHHMSI C PACTBOPAMH KHUCIIOT U IIeNIouei, KaueCTBEHHbIC peaKIIMi Ha KaTHOHBI
METaJlIoB).

PacuérHbie 3a1a4n.

Pacuérbl Mmacchl BemecTBa miM 00bEMa ra3zoB 0 U3BECTHOMY KOJIMUECTBY BEILIECTBA, Macce
WM 00BbEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIECTB, pacuéThl MacChl (00bEMa, KOJTMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIUH, €CITH OJJHO U3 BEUIECTB UMEET IIPUMECH.

XuMud 1 )KU3Hb

Posib xumun B obecrieueH SKOJIOTHUECKOM, SHEPreTUYeCcKOl U MUIIEBON 0e301acHOCTH,
pa3BUTUHU MeAUIMHBL. [[oHATHE O HayYHBIX METOJaX MO3HAHUS BEIECTB U XUMUUYECKUX PEAKIIUM.

Hpe}ICTaBJ'IeHI/ISI 00 O6H_[I/IX HAYYHBIX ITPUHOUITIAX IIPOMBIIIJIICHHOI'O IMMOJTYYCHH A BaKHEHIITIX
BE€IICCTB.

YemoBek B MHpE BEIIECTB M MAaTEPHAIOB: Ba)XKHEHIIME CTPOUTENIbHBIE MATEpUAIbI,
KOHCTPYKIIMOHHBIE MaTEepHUallbl, KPACKH, CTEKJIO, KEepaMUKa, MaTepUaibl s DJJICKTPOHUKH,
HaHOMaTepHaJibl, OpraHM4YeCcK1e U MUHEpPaIbHbIE y10OpEHUSI.

XUMHS M 370pOBbE 4EIIOBEKA: IPAaBHJIa HCIIOJIB30BAHUS JIEKAPCTBEHHBIX IIPENaparoB,
IpaBuia 6e301macHoro UCIIOJIb30BaHUs [IpernaparoB OBITOBOI XUMUU

B IIOBCEIHEBHOM KU3HU.

MexxnpeaMeTHEIE CBA3H.




Peanuzarust MeXIpeIMETHBIX CBSA3EH NMPU U3YYCHHUH 00IIeH U HEOPraHUIeCKOW XUMUH B 11
KJIacCe OCYIIIECTBIISIETCS Yepe3 MCMOIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYUHBIX IMOHSATUH, TaK
u HOHHTHﬁ, ABJIAIOMUXCA CUCTCMHBIMH JII OTACJBHBIX MPEAMCTOB C€CTCCTBCHHO-HAYYHOI'O
UKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHbIH (paKT, TUIIOTE3a, 3aKOH, TEOPHUs, aHAJIU3,
CUHTE3, KIacCU(pUKaLUs, MEPHOIUIHOCTh, HAOIIOJACHHUE, SKCICPUMEHT, MOJICIHUPOBAHHUE,
HU3MEpPEHHE, SBJICHHE.

®dusmka: marepus, SHEpPrusi, Macca, aToM, JJICKTPOH, MPOTOH, HEUTPOH, WMOH, H30TOII,
PaAMOAKTUBHOCTh, MOJICKYJIAa, SHEPIeTUUECKUI YpOBEHb, BEIECTBO, TEI0, 00BbEM, arperarHoe

COCTOsIHHEC BCIIICCTBA, (bI/ISI/ILIeCKI/IC BCJIMYMHBI U CAMHUIBI KX UBMCPEHUSA, CKOPOCTD.

buonorus: KJICTKA, OpraHu3M, OJSKOCHUCTCMaA, 6H00(bepa, MaKpoO- M MHKPOIJICMCHTEI,
BUTaMHHBI, o0OMeH BCIICCTB B OpraHru3Me.

Feorpa(bml: MHHCPAJIbI, TOPHBIC TTIOPOJbI, IIOJIC3HBIC NCKOITACMBIC, TOIIJIMBO, PECYPCHI.

TexHonorus: Xumudeckas MNPOMBINIJICHHOCTDb, METAJUTYPTHS, IIPOU3BOACTBO CTPOUTCIIBHBIX

MaTcpuraiosB, CEIbCKOXO03S1CTBEHHOC IMponu3BOACTBO, nUIicBasa MMPOMBIINIJICHHOCTD,
q)apMaHeBTI/ILIGCKaH IMPOMBIIIJICHHOCTD, IIPpOU3BOJACTBO KOCMCTHUYCCKUX npceriaparTtos,
IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MarcepuaiosB, OJICKTPOHHAsA MMPOMBIIIJICHHOCTD,
HAHOTCXHOJOI'NH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [MPOTPAMMBI 110 XMMHWHU HA
bA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMSA K pe3yJlbTaTaM OCBOCHHUS OOYYarOUIMMHCS
pOrpaMM CpeaHero obiiero odpa3zoBaHUs (JUYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM).
HayuyHo-meTonndyeckoii OCHOBOW Ui pa3pabOOTKM IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHUS
IPOTrpaMM CpeAHEro o0IIero o0pa3oBaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBHM € CHCTEMHO-IEATEIBHOCTHBIM IIOAXONOM B CTPYKTYPE JMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MpeIMeTa « XUMHs» Ha YPOBHE CPEeTHET0 00I1ero 00pa3oBaHusl BbIICICHBI
CIENYIOLINE COCTABIAIOIINE:



OCO3HaHWE OOYYAIOIIMMUCS POCCUMCKON TpakIaHCKOW HMICHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEILHOCTH M CAMOOIIPEICIICHHUIO;

HaJIM4YHue€ MOTHBAIIMU K O6y‘IeHI/IIO;

LIEJICHANPABIEHHOE PA3BUTHE BHYTPEHHUX YOEXKIEHUH JMYHOCTH Ha OCHOBE KJIFOYEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUN Oa30BON HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOGH JIEATEIHLHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAaMH, MPUCYITUMHU IEJIOCTHOM CHUCTEME XHMHYECKOTO
o0Opa3zoBaHus;

HaJIM4YUC IIPpaBOCO3HAHUSA 9KOJIOTUYECKOM KYJIbTYPBI H CIIOCOOHOCTH CTaBUTH oeian u
CTPOUTDH JKU3HCHHBIC IJIAHBbI.

JImgyHOCTHBIC PE3YIbTAThI OCBOCHUA ITPCAMETA «XHMHS JOCTUTAOTCA B €AUHCTBEC yqe6H0171
U BOCHUTATEIIHLHOMN ACATCIBHOCTH B COOTBCTCTBUU C T'YMAHUCTUYCCKUMU, COLUOKYJIbTYPHBIMU,
AYXOBHO-HPABCTBCHHBIMU HCHHOCTSAMHU U HACAIIAMU pOCCHﬁCKOFO TpaXXJ1aHCKOI'O O6IH€CTBa,
INPUHATBIMA B O6IJ_IGCTBC HOpMaMU W IIpaBHJIaMU I1IOBCICHUA, CHOCO6CTBYI-OH_II/IMI/I mpoueccam
CaMOIIO3HaHUA, CaMOpPa3BUTHUA U HPABCTBCHHOI'O CTAHOBJICHHUA JINYHOCTHU 06yanOIIII/IXC$I.

JIMIHOCTHBIC PE3yNIbTAThl OCBOCHHSI MPEAMETa «XHUMHUS» OTPAKAIT CHOPMHUPOBAHHOCTH
OTIBITA MO3HABATEIBLHOM U MPAKTHUECKOU ACSITEIIBHOCTH 00yUYaIOIMIUXCS 0 peaTn3aluy IPUHITHIX
B 00IIIECTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

0CO3HaHMsI 00YJaIOIMMHCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH, YBaXKEeHHUS K
3aKOHY U MPaBOMOPSIKY;

MPEJICTABJICHUS] O COLMAIBHBIX HOpPMax M TpaBWIaX MEXKJIUYHOCTHBIX OTHOIICHUN B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOp'—ICCKOfI ACATCIIBHOCTH NP CO3JaHUN y‘Ie6HI>IX ITPOCKTOB,
peuiCHNN y‘IC6H]':>IX 1 NTO3HABATCJIBHBIX 3a/1a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB;

CIIOCOOHOCTH MOHUMAThH U IMPUHHUMATh MOTUBbBI, HAMCPCHUS, JIOTUKY U apIr'YMCHTBI APYTHUX
IIpU aHaJIU3€ Pa3JINYHbIX BUIOB yqe6H0171 JACATCIIBHOCTH,

2) NATPHOTHYECKOTO BOCTTUTAHUS:

LIECHHOCTHOTO OTHOILIEHHS K HMCTOPUYECKOMY K HAy4YHOMY HACIEIUIO OTEYECTBEHHOM
XHMHH;

YBaXXEHHUS K TPOIIECCY TBOpPYECTBA B OOJACTH TEOPHH M TPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PEe3yNbTaT JJIUTEIbHBIX HAOIIOJACHUM,

KPOMOTJIMBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O Tpy/Jda y‘—IéHI)IX " IIPaKTUKOB,

UHTEpeca M T[I03HAaBATEIbHBIX MOTHBOB B IMIOJIYYEHHH U TOCIEIYIOIIEM aHalln3e
uH(GOpPMaLIMU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:



HPABCTBCHHOI'O CO3HAaHUs, STHYCCKOI'O IMOBCACHUS,
CIIOCOOHOCTHU OLCHMBATH CUTyaluu, CBA3aHHBbIC C XUMHUYCCKUMH  SABJICHUSIMU,
U IPpUHUMATb OCO3HAHHBLIC PCHICHUSA, OPUCHTHUPYACh HAa MOpPaJbHO-HPAaBCTBCHHBIC HOPMBI H

LICHHOCTH;

FOTOBHOCTH OLICHMBATH CBOE IOBEAEHHWE M IIOCTYNKH CBOUX TOBApHILEH C MMO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUIN 3TUX MOCTYIKOB;

4) hopMHUPOBAHMS KYJIbTYPbI 310POBbSI:

NOHMMAaHMS LIEHHOCTEH 370poBOro W 0Oe30macHoro obpasza KHU3HH, HEOOXOAMMOCTHU
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DH3MYECKOMY U IICUXHUECKOMY 3/I0POBBIO;

coOnrofeHusi mpaBui 0e30MacHOro OOpalleHHs] ¢ BEUIECTBAaMH B OBITY, MOBCEIHEBHOM
J)KU3HU U B TPYJOBOM JEATEIBHOCTH;

MOHUMAHUS I[IEHHOCTH TMPaBWJI HMHAUBUAYATbHOTO M KOJUIGKTUBHOTO O€30I1acCHOT0
MIOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 30POBbIO U KU3HU JIFOJIEH;

OCO3HAHMSI TIOCIICACTBUH M HENPHUATHS BPEIHBIX IPHUBBIUEK (YMOTPEOJICHHS aIKOTOJI,
HapKOTHKOB, KypEHHUS);

5) Tpy/10BOT0 BOCIIUTAHUS

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIIEJ0BATEIbCKOW JIeATENbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIE€ATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTUE€ B PELICHWHU MPAKTUYECKUX 33Ja4 COLUAJIbHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEpeca K MPaKTHUYECKOMY M3Y4YEHHIO Mpodeccuil pa3auyHOro poja, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)KEHUs K TPYAY, JIOASIM TPYZAa U pe3yJbTaTaM TPYy10BOH 1A TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYATHFHOW TPAaeKTOpUH 00pa30BaHMsl, Oy TyIIen
npodeccuu U peanu3alnuu COOCTBEHHBIX KM3HEHHBIX TUIAHOB € YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JIOrM4eCKOro BOCUTAHMA:

9KOJIOTUYECKH 11€JIeCO00Pa3HOr0 OTHOIICHUS K TPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKU3HHU Ha 3eMIie;

MOHUMAaHUS TI00aTBHOTO XapaKkTepa SKOJOTUYECKHUX MPOOJIeM, BIHMSHUS YKOHOMUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOU CpPEIbI;

OCO3HaHUS HEOOXOIUMOCTH MCIOJIB30BaHUS JOCTHKCHUN XUMHH ISl PEIICHUs BOIIPOCOB
paIoHaIBLHOTO MPUPOIONOIB30BAHUS;



AKTUBHOTO HENPUATHS ACHCTBUH, MPUHOCAIIUX BpEN OKPYXKAIOIIEH MPUPOIHOU cpene,
YMEHHMsI MPOTHO3UPOBATh HEOJIArONpUSATHBIE YKOJIOTMYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUM U NIPEJOTBPALLATD UX;

HaJIU4Ms PA3BUTOIO SKOJOTMYECKOIO MBIIIJIEHUS, JKOJOTUYECKOM KYJIbTYpBI, OIbITA
JEATCIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYyKOBOJCTBOBATbCS HMHU B
MI03HABATEIbHOM, KOMMYHUKATHBHON M COIIMATIBHON MPAKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOAThH UJICOJIOTMU XeMO(POOHH;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpPMUPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKU;

NOHUMaHMs CHeuu(UKH XUMHUM KaK HayKd, OCO3HaHus €€ poiau B (OPMHUPOBAHUU
PalMOHAILHOIO HAYYHOI'O MBIIUICHHS, CO3JAaHUU LIEJOCTHOTO MPEICTABICHHS 00 OKPYKaIoLIeM
MHUpE KaK O €QUHCTBE INPUPOJbI U YEIOBEKA, B IO3HAHWM IIPUPOJHBIX 3aKOHOMEPHOCTEU U
pelIeHnH podsieM COXpaHEHUsI IPUPOAHOIO PABHOBECHS;

yOSXKJIEHHOCTH B OCOOOW 3HAYMMOCTH XHMMHUU JJII COBPEMEHHOM LMBWJIM3AIMU: B €&
TYMaHHUCTUYECKOW HAIPaBICEHHOCTH M BaKHON POJIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHHH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTMYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00€eCTeueHNH yCIOBUN YCTEIIHOTO TPYJa U AKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjIeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOH TI'PAMOTHOCTU: IIOHMMAaHHWS CYIIHOCTH METOJOB ITO3HAHWI,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHUS /IS
aHaM3a U OOBSICHEHHUs SIBJICHUHM OKPYXKAIOIIEro MHpa M IPOUCXOASIIMX B HEM H3MEHEHUH,
yYMEHUS Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMXCSI TaHHBIX
C LENBIO MTOIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOJIB30BaTh XUMHYECKUEC 3HAHUS JJI pCICHUSA HpO6J’I€M
B PCAJIbHBIX KU3HCHHBIX CUTYAlUAX,

HHTCPECCA K IMO3HAHUIO U HCCJIeI0BaTEIbCKOM JACATCIIBHOCTH,
TOTOBHOCTH M CIIOCOOHOCTH K HCIIPECPBIBHOMY 06pa30BaHI/IIO n caMoo6pa30BaHmo, K
AKTUBHOMY TIIOJYUYCHUIO HOBBIX 3HaHUM 110 XHMHH B COOTBETCTBUM C >KH3HECHHBIMH

MOTPEeOHOCTSIMU,

UHTEepeca K 0COOEHHOCTSIM TPYZAA B PA3IMUHBIX cepax NpoPecCHOHaNbHOMN AesTeTbHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI



MertarnpenMeTHble pe3yiabTaThl OCBOCHHS y4eOHOTo mpenMera «XHMHUS» Ha YpOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HAYMMble A1 (HOPMHUPOBAHMS MHPOBO33PEHUS OOYUAIOIIMXCS MEXIUCLMIIIIMHAPHbIE
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crieln(uKy METOI0B IIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO,
DHEPTUs, SBJICHUE, MPOIECcC, CHCTEMa, HAyYHBIH (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHsl, UCCIIeIOBaHKEe, HAOII0IeHUE, U3MEPEHUE, IKCIICPUMEHT U JIpyTue);

yHUBEpCallbHble ~ y4eOHble  jedcTBus  (TO3HABAaTeNbHBIE,  KOMMYHHKATHBHBIC,
peryiasTuBHbBIE), oOecneunBaronie (opMUpOBaHHE (PYHKIMOHAIBHOM T'PaMOTHOCTH U
COIMATIbHOM KOMITETCHIINH 00YJaIOIINXCS;

CIIOCOOHOCTD 06yqa10m1/1xc51 HCIIOJIB30BAaTh OCBOCHHBIC MCKIUCHUIIIMHAPHBIC,
MHPOBO33PCHYCCKHUEC 3HAHHUA U YHUBCPCAJIbHBIC y‘le6HHe JICUCTBUS B IO3HABATEILHOU M

COLIMAJIbHON ITPAKTHKE.

MeranpeameTHbie pe3yJabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATHHBIMH YUECOHBIMU
[103HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JEHCTBUSAMU.

OBJIaIIeHI/le YHuBEpCaJdbHBIMH y‘leﬁﬂbIMl/I NMo3HaBaTeJdbHbBIMU IlEflCTBHHMH:

1) 6a3oBbIe JIOrNYecKHe eCTBUSA:

CaMOCTOATENIFHO (hOPMYJIUPOBaTh W aAKTyalIW3WpOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpHBarTh;

OMpeACIATE LCIINM ACATCIBbHOCTU, 3alaBas HapaMEeTpbl W KPUTCPHUU HUX JOCTHKCHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

HCIIOJIB30BAaTh IIPpU OCBOCHHU 3HAHUI HpI/IéMLI JJOTHYECKOTIO MbBIINIJICHUS — BBIICIATH
XAPaKTCPHBIC  TIPHU3HAKU MOHATHH U YCTaHaBJIMBAaTb WX B3aUMOCBA3b, UCIOJb30BATh
COOTBCTCTBYIOIINE MOHATHUA JIA 00BICHEHUS OTACIBbHBIX (1)aKTOB n HBHeHHﬁ;

BbIOMpATh OCHOBAHUS M KPUTEPUHU I KJIacCU(UKALIMY BEIIECTB U XUMHUUECKUX PEaKIIHii;

YCTaHaBIUBATh IPUYNHHO-CIICCTBEHHBIE CBA3H MEXKIY U3Yy4acMbIMU SIBICHUSMU;

CTPOUTBH JIOTHUECKUE pacCyKACHUs (MHAYKTUBHBIE, I TyKTUBHBIE, 110 aHAJIOTUH ), BBISBIISTD
3aKOHOMEPHOCTH M MPOTHUBOPEUMSI B PACCMATPUBAEMBIX SBJICHUSAX, (OPMYIUPOBATH BBHIBOJABI U
3aKJIIOUECHUS,

OPUMEHSTH B MPOIECCE MO3HAHMS, MCIIOJIb3YeMble B XUMHH CHMBOJIMYECKHE (3HAKOBBIC)

MO/JIEJH, IPe0O0Pa30BhIBATH MOICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,
xumuueckass (GopMyna, YypaBHEHHE XHMHYECKON peakuud — TpU pelIeHud Y4eOHBIX



IMMO3HABATCJIbHBIX U MMPAKTUYCCKUX 3a/1av, IPUMCHATH HA3BAHHBIC MOACIILHBIC ITPCACTABIICHUA I
BBIABJICHUS XapaKTCPHBIX IMTPU3HAKOB U3Yy4aCMbIX BCIICCTB U XUMHUYCCKHUX pCaKHHﬁ.

2) 0a30BbIe HCCJIe0BaTeIbCKUE 1eHCTBUS:
BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O ITO3HAHMS BEIIECTB M XUMHYCCKUX PEAKIIHIA;

(bOpMy.]'II/IpOBaTL Oocjim W 3aJadud  HCCICIO0BaHHWA, HCIIOJIB30BaTh IIOCTABJICHHBIC H
CaMOCTOATCIIBHO C(bOpMYJ'II/IpOBaHHBIC BOIIPOCHI B KQY€CTBE MHCTPYMCHTA IMO3HAHWS U OCHOBBI
JUIA (I)OpMI/IpOBaHI/ISI THUIIOTE3BI 11O MPOBCPKE MPABUIILHOCTU BBICKA3bIBACMBIX Cy)KI[CHHfI;

BJIaACTb HAaBBIKAMH CAMOCTOATCIBHOI'O IIJIAHUPOBAHHA W TIPOBCACHHUA YUCHUYCCKUX
IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMECHHS HAOIIOJATh 32 XOJOM IPOIecca, CaMOCTOSTEIIBHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O00OOMIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIICIOBAHUS, COCTABIATh OOOCHOBAHHBINA OTYET O MPOJICITAHHON
pabore;

IpUOOpETaTh OIBIT YUYEHUYECKOW HCCIIEN0BATENbCKOM M IPOEKTHOM JI€ATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATEIBHOMY IIOMCKY METO/IOB peIIeHUs
IIPAaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METOJIOB [TO3HAHMS.

3) padora ¢ unopmaumeii:

OPUCHTHUPOBAThCSI B PA3IMYHBIX HCTOYHUKAX HHGpopMamu (HAYYIHO-TIOMYJISIpHAs
JUTepaTypa XHMHUYECKOIO COJEp)KaHMs, CIpaBOYHble mocoOusi, pecypcbl MHTepHera),
aHATM3UPOBATH HHGOPMAITUIO PA3TUYHBIX BUIOB U (DOPM MpeACTaBIeHUS, KpUTHUECKH OIEHUBATh

e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUYHUBOCTH;

dbopMyIUpOBaTh 3aMpPOChl M TMPUMEHATH PA3IMYHBIE METOJAbl TMPU TOUCKE U OTOOpe
uH(pOopMaIii, HEOOXOAUMOM /IJISl BBIMIOTHEHUS YU€OHBIX 3a/1a4 ONPeAeaEHHOTO TUTIA;

an06peTaTb OIIBIT HMCIIOJIb30BAaHUA I/IH(I)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJOTrui M
Pa3JIMIHBIX TOUCKOBLIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIbHYIO (popMy mpejacTaBieHus WHpopMalnuu (CXEMBI,
rpaduku, TuarpaMmbl, TaOIUIBL, PUCYHKU U IPYTHUE);

HCIIOJIb30BAaTh HAy4YHBIM SI3bIK B KauecTBE CpeAcTBa MpU paboTe € XHUMHUYECKOU
uHpopMaLueil: MPUMEHSATh MEXIpeIMeTHble ((pHU3MUecCKue M MaTreMaTU4yecKue) 3HaKu |

CUMBOJIBI, hopMyIIbl, a0OpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJb30BaTh U HpeO6pa30BI)IBaTI) 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HATJIATHOCTH.

OBnaneHne YuuBepCaJdbHBIMU KOMMYHUKATHBHBIMHA JeHMCTBUSIMM



3alaBaTh ~ BONPOCHI IO  CYIIECTBY  OOCYXJaeMOW TeMbl B  XOAEC JHaliora
W/AW JUCKYCCHH, BBICKA3bIBaTh HJIeH, (HOPMYIUPOBATh CBOM MPEIJIOKEHUS OTHOCHTEIBHO
BBITIOJIHEHUS MPEJIJIOKEHHOMN 3a/1a4u;

BBICTYIIaTh C MPE3EHTALMEN PE3YJIbTATOB ITO3HABATEIIBHOM AESITEIBHOCTH, IMOJTYYEHHBIX
CaMOCTOSITEJIBHO MWJIM COBMECTHO CO CBEPCTHHUKAMHU IIPU  BBIIOJHEHUM XUMHUYECKOIO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl MO WCCICIOBAHWIO CBOMCTB W3y4aeMbIX BEIIECTB,
peanuzauuu y4eOHOro MIPOEKTa u dbopMynupoBaTth BBIBO/IbI
0 pe3yJIbTaTaM MPOBEAEHHBIX UCCIEOBAaHUMN MMYyTEM COIIACOBAHUS MMO3UIINH B X0J1€ 00CYXKACHUS
¥ 0OMeHa MHEHUSIMH.

OB.]IaIIeHI/le YHUBEPCAJIbHBIMHU PEryJasiTUBHBIMUA HEﬁCTBHHMH:

CaMOCTOSITEJIbHO IUIAHUPOBaTb U OCYLIECTBISATh CBOIO IIO3HABATENIbHYIO JESTEIBHOCTD,
ompenernsist e€ Lenu U 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEO0OXOIUMOCTU KOPPEKTHPOBATH
npeylaraéMblii alrOpUTM JIEHCTBUH NpU BBIOJHEHUU Y4YE€OHBIX M MCCIIEOBATENbCKUX 3aad,
BbIOMpaTh Haubosee F3(p(PEeKTUBHBIN CIIOCOO UX PEIIEHUs C yYETOM MOJIyYEHHUS] HOBBIX 3HAHUIM O
BEIIIECTBAX U XUMUUECKUX PEAKIIMAIX;

OCYHICCTBJIATH CAMOKOHTPOJIb CBOEH JIeSITEILHOCTH HAa OCHOBE CaMOaHaInl3a U CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATHBI

10 KJIACC

HpeI[MCTHBIC PE3ybTaThl OCBOCHUA KypCa <<OpFaHI/IquKa$I XUMHUA» OTPpaAXKAKOT:

c(hOpMUPOBAHHOCTD MPEICTABICHUNA 0 XUMHUYECKON COCTABJISIONIECH €CTECTBEHHO-HAYIHOM
KapTUHBI MHpA, POJIU XMUMHH B TIO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMHUPOBAHUM MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIWMOW IS perieHus
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS] K CBOEMY 3JI0POBBIO U
MPUPOJHON Cpelie;

BJIQJICHAE CHCTEMOW XMMHMYECKHX 3HAHMH, KOTOpas BKJIKYACT: OCHOBOIIOJIAraloLINe
HOHATHUS (XUMUYECKUN SJIEMEHT, aTOM, 3JICKTPOHHAs: 000JI04Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
JJIEKTPOOTPULIATEIBHOCT, XHUMHUYECKasi CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas W
COKpamiéHHasl), MOJIb, MOJISIpHAs Macca, MOJIAPHBIH 00BEM,  YIJICpOIHBIA  CKEJeT,
(GyHKUMOHATbHAS TPYNNa, paauKan, H30Mepus, U30Mepbl, TOMOJOIMUYECKHH psl, TOMOJIOTH,



YIJIEBOAOPO/IbI, KUCIOPO M a30TCOJEPIKAIIUE COCIMHECHUS, MOHOMEp, TOJIUMEpP, CTPYKTYPHOE
3BEHO, BRICOKOMOJICKYIISIPHBIC COCMHEHUS ); TEOPUH M 3aKOHBI (TEOPHSI CTPOCHHS OPTaHUYECKIX
BemectB A. M. BymiepoBa, 3aKOH COXpaHEHHMsSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3bIK XUMHH, MHPOBO33PEHYCCKUE 3HAHUS, JISKAIIUE B OCHOBE NMOHHMAHUS
MNPUIUHHOCTHU U CUCTEMHOCTU XUMHUUCCKUX SIBHCHI/II;'I, (l)aKTOJIOI‘I/I‘-IeCKI/Ie CBCIACHUSA O CBOﬁCTBaX,
COCTaBe, MOJyYCHUH U 0€301IaCHOM UCIIOJIh30BAHUY BOKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U MPAKTHYCCKON JCSITEIPHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEPHbBIC MPU3HAKN TOHATHH, YCTAaHABIMBATH
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLME MTOHATHUS [IPU OMMCAHUU COCTABA, CTPOEHUS U
MIPEBPALLEHUI OPraHUYECKUX COCAUHECHUI;

c(hOpMUPOBAHHOCTh YMEHUN HCIIOJIH30BaTh XUMHUYECKYIO CHMBOJIUKY IS COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (HhOpMYII OpraHUYEeCKHX BEIIECTB
Y YpaBHEHUU XMMHYECKUX PEAKIWW, U3rOTABIMBATh MOJEIN MOJIEKYJ OPraHUYECKHX BEIIECTB
JUTSL WJUTFOCTPALIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAATIC)KHOCTh U3yUYECHHBIX OPTaHUYECKUX
BEIIECTB 10 HX COCTaBy U CTPOCHHUIO K OMNpeAeNEHHOMY KIACCY/TpYIIe COEIUHEHUN
(YrJiieBolopoapl, KHUCIOPOJ U  A30TCOJACpXKAIIME COCAMHEHHUS, BBICOKOMOJICKYIISPHBIE
COeMHEHUS), JaBaTh UM Ha3BaHusa Mo cuctemaruuyeckoil Homenkiarype (IUPAC), a taxxke
MPUBOAUTH TPUBHAJIBHBIE HA3BAHMS OTICIBHBIX OPraHMYECKUX BEIIECTB (ITUJICH, MPOMUJICH,
AleTUIICH, STWICHIVIUKOJb, TIUIEPUH, (QeHos, (opManbAeTui, aleTaablerui, MypaBbUHAs
KHCJIOTA, YKCYCHasl KHCIJIOTa, OJICMHOBAsl KUCIIOTa, CTEAPUHOBAsT KUCIIOTa, TIIIOK03a, (pyKTO3a,
Kpaxmall, [eJUTI0I03a, TITUIUH ),

c(OPMHPOBAHHOCTh YMEHMsS OIpPEIENATh BHIbl XUMHUECKOW CBSI3M B OpraHMYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

C(l)OpMPIpOBaHHOCTI) YMCHUSA TMPUMCHATH ITOJIOKCHHA TCOPUHU CTPOCHUA OPraHUYCCKUX
BCIICCTB A. M. BYTJ'IepOBa JJIS OOBSICHEHHSI 3aBUCUMOCTH CBOMCTB B€HICCTB OT HX COCTaBa U
CTPOCHUS; 3aKOH COXPAHCHUA MAaCChl BCUICCTB;

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTepPU30BaTh COCTaB, CTpPOCHME, (u3nUeckue u
XUMUYECKHE CBOMCTBA TUIMMYHBIX MPEACTABUTENCH PA3IMUYHBIX KJIACCOB OPTAaHMYECKUX BEIECTB
(MeraH, 3TaH, OSTWIEH, NPONWIEH, aleTwieH, OyraaueH-1,3, mermnOyraauen-1,3, OeHsodn,
METaHOJI, ATaHOJI, YTHJICHTJIMKOJb, TJIMICPUH, (EHOJ, aleTaabJeTul, MypaBbHHAS M YKCYCHas
KHCIIOTBI, TJIIOKO3a, KpaxMmaj, UeI0I03a, aMUHOYKCYCHas KHCIIOTa), WIUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXIY HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKHUX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX POPMYI;

c(OPMHPOBAHHOCTh YMEHHUSl XapaKTepU30BaTb HCTOYHUKH YIJIEBOJOPOIHOTO CHIPHS
(HedTb, TPUPOIHBIA Ta3, Yrojb), CIOCOOBI MX MepepabOTKU U MPaKTUUYECKOE MpPUMEHEHHE
MPOJYKTOB NEPepadOTKHU;

c(OPMHPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCICHUS 110 XHMHUYECKUM YypaBHEHUSM
(Macchl, 00bEMa, KOJTMYECTBA HCXOJHOTO BEIIECTBA MITH MIPOAYKTA PEaKIIMH [0 U3BECTHBIM Macce,
00BEMY, KOJINYECTBY OJTHOTO u3 UCXOJIHBIX BEIIECTB
WM IIPOJYKTOB PEAKIUN);

c(OpMUPOBAHHOCTh YMEHUH BIIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJaX HAYyYHOTO
MO3HAHUSI, MCIOJB3YyEMbIX B XWUMHHM IPH H3YyYEHWH BEIIECTB M XHMHYECKUX SIBICHUU



(HabmofeHne, W3MEpeHHe, HKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHMS JUIsl IPUHATHUS PELICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYALUsAX, CBA3aHHBIX
C BELIECTBAMHU U UX IIPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHUH COOIOIATh MpaBUIA MOJB30BAHUS XMUMHUYECKON MOCYIOU U
n1abopaTopHbIM 000pyIOBaHUEM, a TaKXKe MpaBuiia 00OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c()OPMUPOBAHHOCTh YMEHUU I[UJIAHUPOBATh M BBIMOJIHATh XUMHYECKHA SKCIIEPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIIECTB MPH HAarpeBaHUU, MOJyYEHUE ATHIICHA U U3YYCHHE €ro
CBOICTB, KAYECTBCHHBIE PEAKIINH OPTraHUYECKUX BEIIECTB, IEHATYpaIlHs OCIIKOB IPY HAarPEeBaHUH,
[[BETHBIE peakliiy OEIKOB) B COOTBETCTBUU C IIPaBUIAMH TEXHUKU 0€30MaCHOCTH MPH 00pallieHuu
C BeEIIeCTBAaMU M J1aOOPATOPHBIM OOOpPYAOBAaHUEM, MPEACTABIATh PE3YJIbTAThl XUMHUYECKOTO
JKCIIEpUMEHTa B (popMe 3amucy YpaBHEHHH COOTBETCTBYIOIIMX peakiuil ¥ (opMyIHpOBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKHU aHAIM3UPOBATh XHMMHUYECKYI0O HH(OpMAIHIO,
[0JIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh yMEHHUH COOMIONaTh TpaBHia SKOJIOTHYECKH LEIeco00pa3Horo
MOBE/ICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHS CBOETO 370POBbS U
OKpYXKarollled NPUPOJHON cpeibl, 0CO3HaBaTh ONACHOCTh BO3/CHCTBHS Ha KMBBIE OPraHU3MBbI
ONpeeNEHHBIX OpPraHMYECKUX BELIECTB, MOHMMas cMbica nokaszarens IIJIK, moscHsTs Ha
npuMepax crnocoObl YMEHBUIEHUS] U MPEJOTBPAIIECHHUs UX BPEAHOIO BO3JEHCTBUS HA OpraHU3M
4eJI0BEKa;

JJIA 06yqafonmxc>1 C OrpaHUYCHHBIMU BO3MOXHOCTAMU 300POBBA: YMCHUC TIPHUMCHATH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJJaX MO3HAaHHW BEIIECTB U XUMHUYCCKUX SIBJ'IGHI/II\/'I;

JUTSL CIIETIBIX U CTIA00BHAAIINX OOYJAIOIIUXCS: YMEHUE UCIIOIB30BATh PEIbePHO-TOUCTHYIO
cucreMy o0o3Hauenuii JI. bpaitns nis 3anucu xumMmudeckux Gopmys.

11 KUIIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «O011ast 1 HeopraHuyeckas XUMHs OTPakaroT:

c(hOpMUPOBAHHOCTH MIPEACTABIICHUI: 0 XUMUUYECKOW COCTABIISIONICH €CTeCTBEHHO-HAYIHOM
KapTUHBI MHpA, POJIU XMUMHH B TIO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMHUPOBAHUM MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIWMOW IS peIieHUus
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MPUPOJHON Cpelie;

BJIAJICHUE CHCTEMOM XUMHUYECKHMX 3HAHUH, KOTOpas BKJIOYAET: OCHOBOIMOJIAraroNIue
MOHATHUS (XUMHUYECKHUH 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTPOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBI O00BEM, BAJICHTHOCTh, DJIEKTPOOTPUIIATEIHHOCTh, CTEMEHBb
OKHCJICHUs, XWUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJIHAs),



KpUCTAJUIMYECKasi  pelETKa, TUIIBI XMMHWYECKUX  pEeakluil, pacTBOP, OJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, JICKTPOJIMTUYECKAsT JUCCOLMALMSA, OKUCIHUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUUYECKON peakliii, XMUMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHSI AJIEKTPOIUTUUECKON
aucconuanuy, nepuoandueckuil 3akod Jl. M. MenneneeBa, 3aKkOH COXPaHEHUsI MAcChl BEILECTB,
3aKOH COXPAHEHHUs M IPEBpAIlEHUs 3HEPTUU NPU XUMHUYECKHX PEaKLMAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3BIK XMMHUHU, MUPOBO33PCHUYECKHE 3HAHUSA, JIe)KAIlUe B OCHOBE ITOHUMaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PaKTOJOTHUECKUE CBEICHUS O CBOICTBAX,
COCTaBe, MOJYYEHUU M O€3011aCHOM MCII0JIb30BaHMM Ba)KHEHIINX HEOPraHMYECKUX BEIIECTB B
OBITY U IPAKTUYECKOMN AEATEIbHOCTU YEJIOBEKA;

c(OpPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEpHbIC MPU3HAKU MOHATUH, YCTaHABINBAThH
UX B3aHMOCBS3b, MCIIOJIb30BaThb COOTBETCTBYIOIIME IMOHATUSA IPU ONMCAHUU HEOPTraHUYECKHX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHUH MCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY ISl COCTaBJICHMUS
dopMynn BeIIeCTB M ypaBHEHUH XUMHUUYECKUX pEAKLUH, CUCTEMaTHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHaibHbIE Ha3BaHMs OTIEJIbHBIX HEOPraHWYECKUX BeEIleCcTB (yrapHblii ras,
YIJIEKUCTBIA ra3, aMMuak, rameéHas M3BeCTh, HEralléHas W3BECTb, NUTbEBAs COJa, MUPUT U

Apyrue);

c(OpMUPOBAHHOCTh YMEHUN ONPEIENATh BAJIEGHTHOCTb U CTENIEHb OKUCIEHUSI XUMUYECKUX
AJIEMEHTOB B COEJUHEHUSIX PA3IM4YHOIO COCTaBa, BUJ XUMUYECKOM CBsI3U (KOBaJIEHTHAs, MOHHAS,
METaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPUCTAIUIMYECKOW PEIETKH KOHKPETHOI'o
BellecTBa (aTOMHas, MOJIEKYJSpHAsi, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCAUHECHU;

c(hOpMUPOBAHHOCTh YMEHHI YCTaHABIUBATH MPUHAIICKHOCTh HEOPTAaHMUECKUX BEIIECTB
10 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe coeMHEeHUN (IpOoCThle BELIECTBA — METAJUIbI U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCTIOTHI, aM()OTEpHBIE TUAPOKCUBI, COITH);

c(OPMHPOBAHHOCTh ~ YMEHUH  PACKpBIBaTh CMBICA  MepUOJHuYecKoro 3akoHa [Jl.
. MenneneeBa U JI€MOHCTPUPOBATH €ro CHUCTEMATH3UPYIOLIYIO, OOBSICHUTENbHYIO U
MPOTHOCTUYECKYIO (PYHKIINY;

c(OPMUPOBAHHOCTh ~YMEHUW  XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMUYECKHUX 3JIeMeHTOB 1—4 mepuonoB llepronnyeckoit cuCTEMbl XUMUYECKUX 3JIeMEHTOB Jl.
W. MenneneeBa, HCIOIB3YsS MOHATHSA «S-, P-, O-3JIeKTpOHHBIE OPOUTAIN», «IHEPTETHUECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO mnepuojaM MW rpymnmnam l[lepruoanyeckoil cUCTeMbl XMMUYECKUX AeMEHTOB /l.
N. Menpaeneena;

c(OpMHPOBAHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA
HEOPraHWYECKUX BEHIECTB PA3JMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE TN'€HETUYECKON
CBSA3U MEXKJIY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOILBK) YPABHEHUN COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKINN;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XUMUUYECKHE PEAKIIUU IO PA3TUIHBIM
npu3HakaM (YHCIy W COCTaBYy pEardpyrolIux BEIHIECTB, TEIUIOBOMY d(dekTy peakuuw,
M3MEHEHUIO CTENICHEW OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIIUH, YIaCTHUIO KaTallu3aTopa);



c(OpMHUPOBAHHOCTh YMEHHI COCTABIIATH YpaBHEHUS pEaKUil pa3TUYHbIX THUIIOB, TIOJHBIE U
COKpaIIEHHbIE YPAaBHEHUS pPEaKlIMi MOHHOTO OOMEHa, YYUTHIBAs YCJIOBHUS, NMPU KOTOPHIX 3TU
peakIu UIYT J10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUH NPOBOJUTH PEAKIMH, MOATBEPKIAIONINE KayeCTBEHHBIN
COCTaB pPAa3JIM4YHBIX HEOPraHWYECKUX BEILIECTB, PACHO3HABATH ONBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIKE B BOJHBIX PaCTBOpPaX HEOPTaHUYECKUX BEILIECTB;

Cq)OpMHpOBaHHOCTb yMeHI/If/’I PACKpPBIBATH CYHIHOCTb OKHUCIIUTCIBHO-BOCCTAHOBUTCIIBHBIX
peaKHI/Iﬁ IMOCPEACTBOM COCTABJICHUSA SJICKTPOHHOI'O OajaHca STHX peaKHI/Iﬁ;

c(OpMUPOBAHHOCTh YMEHUHN OOBICHITH 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEaKIMH OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEHICHHs XWMUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTb YMEHUN XapaKTEPU30BaATh XUMUUYECKHE MTPOIIECCHI, JICIKAIIME B OCHOBE
MPOMBINIJICHHOTO TOJIYYeHUS CEPHOW KHUCIOTHI, aMMHaka, a Takke C(HOPMUPOBAHHOCTh
MPEJCTaBICHUA 00 OOIMX HAyYHBIX MPHUHIUINAX W IKOJOTHYCCKUX MPOOIEMaX XHUMHYECKOTO
MIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI TPOBOJIUTH BBIYUCICHHUS C HWCIOJIb30BAHUEM TMOHSITHS
«MaccoBasi JIOJsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOMICHHWH Ta30B NPU XHUMHUYECKHX
peaKIusix, Macchl BEIIECTBA WK 00BbEMA ra30B M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe HIIU
00BEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO () (deKTa peakinu Ha OCHOBE
3aKOHOB COXPaHEHMsI MacChl BELLIECTB, IPEBPAILEHUS U COXPAHEHUS DHEPIHH;

C(i)OpMI/IpOBaHHOCTB YMeHI/Iﬁ CO6J'II-OI[E[TI> IpaBujia IMOJIb30BAHUSA XUMHYECKOU HOCYI[OI\/’I n
J'Ia60paTOpHLIM O60pyI[OBaHI/IeM, a TAaK¥X¢e IpaBUjia 06paH_IeHI/I$I C B€IIeCTBaM B COOTBETCTBHU C
HHCTPYKIUSAMHU 110 BBIITIOJIHCHHUIO na60paT0pHr,1x XUMHUYCCKUX OIIBITOB,

Cq)OpMHpOBaHHOCTB YMGHI/If/'I IJIAHUPOBATb W BBIIIOJIHATH XUMHYECKHI OKCIICPUMCHT
(pa3nokeHue TMepoKcHIa BOJOPOAAa B MPHCYTCTBUM KaTallM3aTopa, OINpeAeTeHHUE Cpeabl
PacTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOIO UHAMKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKON peaKlUH, PeaklMd HOHHOrOo OOMEHa, KaueCTBEHHbIE pEaKkIMH Ha
cynbdart-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHWUS, PEIIEHNUE IKCIEPUMEHTAIbHBIX
3agad no temMam «Mertamasl» U «Hemeramisl») B COOTBETCTBUM C NpPaBUIAMU TEXHHUKH
0e30MacHOCTH MpU 00pallleHNH C BELIECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIAThH
pe3ysabTaThl XMMHUYECKOTO SKCIIepUMeHTa B (opMe 3amucH YpPaBHEHUIl COOTBETCTBYIOLIUX
peakiuii 1 GopMyIHpPOBATH BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIM3UPOBATh XHMMHUYECKYI0O HH(OpMAIIHIO,
MOJIy4aeMYyI0 U3 Pa3HbIX HCTOYHUKOB (CpeiCTBAa MACCOBOM KOMMYHHUKAIMU, IHTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHUW COOMIOAATh TMpaBWiIa HSKOJOTHYECKH IeJIecooOpa3Horo
MOBE/ICHUS B OBITY W TPYAOBOW MEATEIHHOCTH B IIENIIX COXPAHEHHUS CBOETO 370POBBS U
OKPY’KaIOIIEeH MPUPOIHON Cpelbl, 0CO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPTaHU3MBI
onpeAeNEHHBIX BEUIECTB, MOHUMAasi cMbIch mokasatens [1JIK, moscHATh, Ha mpumepax crocoObl
YMEHbILIEHHUS U MPEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

JUIA 06yqa}01unxc;1 C OrpaHUYCHHBIMH BO3MOXHOCTAMH 3O0POBbs: YMCHUC ITPUMCHATH
3HAHHUS 00 OCHOBHBIX JOCTYIIHBIX MCTOJaX MO3HAHWA BCIICCTB U XUMHUYCCKUX HBHGHHﬁ;



JJIsA CIICTIBIX M CJ'Ia6OBI/II[$H_HI/IX 06yqa}OHII/IXC$[Z YMCHHE UCIIOJIB30BATh peJ’[Be(i)HO-TOIIGIIHYIO

cuctemy obo3nauenuii JI. bpaiins 11 3anucu XuMu4eckux Gopmyil.
TEMATHYECKOE IIVIAHUPOBAHUE
10 KJIACC

Ne HanmenoBanue pa3neinoB 1 TeM IPOrpamMmsl
n/n

Pasznen 1. TeopeTuyeckue OCHOBBI OPraHUYeCKOH XMMUM

1.1 TIIpenmer opraHuYecKOW XUMHUHU. TeopUst CTPOCHUS
opranuyeckux coenunenuit A. M. bytieposa

Hroro no pazneny

Paznea 2. Yraesogopoasnl

2.1 TlpenenbHbIE YTIEBOIOPOIBI — ATKAHBI

2.2 HemnpenenbHbIE YTIEBOAOPOIbI: AKEHBI, AJIKAHCHbI, AITKIHHBI
2.3 Apomarudeckue yriieBOJI0pPOJIbI

2.4 TlpupoaHble HCTOYHHUKH YTIEBOAOPOAOB U UX mepepadboTka
Hroro no pazneny

Pa3nea 3. Kuciopoacoaep:kaimue opranHu4ecKue coeJHHeHHs
3.1 Coupter. @enon

3.2 Aunpaeruasl. Kap6oHOBBIE KHCTOTHI. CII0KHBIE 3(HUPHI

3.3  VYrueBomsl

Hroro no pazneny

Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeMHeHUus

4.1 AwmwuHB. AMUHOKHCIIOTHL. benku

Hroro no pazneny

Pasznea S. BbicokomoJieKyJISIpHbIE COeINHECHUS

5.1 TIlnactmaccel. Kayuyku. Bonokna

5.2 TloBropenue

Hroro no pazneny

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
11 KJIACC

No HaumenoBanue pa3zienoB U TeEM IPOrpaMMbl
/o

Pasznen 1. Teopernueckne 0CHOBbI XMMUM

1.1 Crpoenue atomoB. [lepuoanueckuii 3akoH u [lepuonnueckas
cucreMa xuMuueckux sjaemeHToB /. 1. MeHnaeneeBa

1.2 Crpoenue BemecTBa. MHOroo0pasue BemecTs
1.3 Xumuyeckue peakiuu

Hroro no pazneny

Pa3nea 2. Heopranuyeckasi Xumust

2.1 Meramnsl

2.2 Hewmeramsl

2.3 CBs3b HEOPraHUYECKUX U OPTaHUYECKUX BEIECTB

Hroro no pazneny

Bcero

11

19

16
23
68

KonnuectBo yacos

KoHntposbusie
paboThl

R O Rk

IIpakm
pac

KomuuectBo yacos

Bcero KonTtposbHbIE

18
35

15
12

29

paboTsl

IIpa
]



No HanmenoBanue pa3enoB U TeM NporpaMMbl
n/m Bcero

Pa3gea 3. Xumus 4 ;Ku3HbL
3.1 Xumus u XuU3Hb 4
Hroro o pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

MNOYPOYHOE INNTAHUPOBAHHUE
10 KJIACC

Ne Tema ypoka
n/m

1 Hpe,[[MeT OpFaHI/I‘{CCKOﬁ XHUMHU, eé BO3HHKHOBCHHUC, pa3BUTUC U
3HA4YCHHUC

2  Teopus crpoeHus opranndeckux coeaunenuii A. M. Byrtieposa, eé
OCHOBHBIE TTOJIOKEHUS

3  IIpaxTtuueckas paborta Nel. KauectBennoe onpenenenue C, H u Cl
4 DnekTpoHHas MPHUPOJAa XMMUUYECKUX CBSI3eH

5 IIpencraBienue o kinaccuuKauy OPraHuIeCKNX BELIECTB.
Homenkiatypa (cucremarnueckasi) ¥ TPUBHAJIbHBIC HA3BaHUS
OpPraHUYECKUX BEILECTB

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUH Psif

Mertan 1 3TaH — NPOCTENHIINE NTPEACTABUTEIN AJIKAHOB
CBolicTBa aJIKaHOB

KontponbHas pabora Nel. AnkaHbl

10 AunkeHBI: COCTaB U CTPOEHUE, CBOMCTBA

11 DrtuieH u nponuieH — NpOoCTeHIINe MPeICTABUTENN AIKEHOB

12 TIlpaktuueckas pabota Ne 2. «[lonydyeHue sTuiIeHa U U3yYEHHUE €T0
CBOWCTB»

13 Aunkanmensl. bByraauen-1,3 u merunOyraaues-1,3. [lomydeHue
CUHTETHUYECKOTO KayuyyKa ¥ PEe3UHbI

14 AnKuHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTUYECKUH PSI.
ALIETUJIEH — NPOCTEUIINI TPEACTABUTENb AJTKUHOB

15 Xwumudeckue CBOMCTBA aJIKUHOB

16 BeruncieHus Mo ypaBHEHUIO XUMUYECKON peaKIim

17 KonrtponbHas padota No2. HenpenenbHble YIII€BOIOPOIBI
18 ApeHsbl: 6eH3011 1 TOY0J1. TOKCHYHOCTH apEHOB

19 T'enermdeckas CBSI3b YIIIEBOIOPOJIOB, MPUHAMISKAIINX K Pa3THIHBIM
KJ1accaMm

20 TIIpuponHble UCTOUHUKHU YTIIEBOIOPOJIOB: IPUPOIHBIN Ta3 U MOMYTHBIE
He(TsHbIe ra3bl, HeQTh U MPOAYKTHI €€ mepepadboTKu

21 IlpuponmHble HCTOYHUKH YIIIEBOIOPOIOB: IIPHUPOHBIN I'a3 U MOITYTHHIC
He(TsHBIE ra3bl, HePTh U MPOIYKTHI €€ mepepadboTKu

22 KoutponbHas padota Ne 3. «YrieBogopoab»

23 IlpenenpHBIC OJHOATOMHBIC CIUPTHI: METAHOJ U ATaHONI. BogopoaHas
CBSI3b

KomnnuecTtBO yacos

KonTtposnbhbie I1pa

paboThl ]
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49
50
51
52

53
54

Tema ypoka

HOHY‘ICHI/IC, CBOICTBa U IMPUMCHCHUC OAHOATOMHBIX IMPEACIbHBIX
CIIUPTOB

MHoroaToMHEBIE CIIMPTHI: STUJIICHTJTIMKOJIb U I'NTUICPHUH

®deHouI: CTpOEeHUE MOJIEKYIbl, GU3NYECKHE U XUMUUYECKHE CBOMCTBA,
IIPUMEHEHHE

Anpaerusl: GopMambACTU U alleTAIbIETH . ATIETOH
CBoiicTBa ¥ MPUMEHEHHE AJIbJICTHIO0B

OnHOOCHOBHBIE IIpEeNIbHBIE KAPOOHOBBIE KUCIIOTHI: MypaBbUHAs U
yKCYCHast

CreapuHOBasi ¥ OJIEMHOBAsI KUCIIOTHI, KaK MPEJICTaBUTEIH BBICILIUX
KapOOHOBBIX KHUCJIOT

[IpakTuueckas padota Ne 3. [lomyueHnne u cBoicTBa KapOOHOBBIX KHUCIIOT

[IpakTuueckas padbora Ne4. Pemienue s3kcepuMeHTalIbHbIX 33]1a4
Kontposnbnas padota Ne4. CriupThl U aibIeTu bl

CrnosxHbie 3(UpBI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ uapoms
CIIOHBIX 3(pUpOB

H(I/Ipbll Truapon3, IpuMCHCHHUC, Ouogoruyeckas POJIb X KUPOB

Mpl1a KaK COJIX BBICIIMX Kap6OHOBbIX KHCJIOT, UX MOIOIIECC JEeUCTBUEC

Pemenue 3agau

YraeBojpl: cocTaB, Kiaccudukanus. Baxkueitue npencTaBuTesu:
TJII0K03a, PPyKTO3a, caxapo3a

Kpaxmai u nemnrono3a Kak IpupoJHbIe TOJIUMEDPBI
[IpakTnueckas padora Ne 5. Pemienue skcriepuMeHTaIbHBIX 3a7ay.

Kontponbnas padota No5 «Kucnopoacoaepskaiiyue opraHnuecKue
COEJIMHEHU S

AMUHBI: METUJIAMUH U aHUJIUH
[TonydyeHue u cBOWCTBa aMUHOB

AMUHOKHUCIIOTHI Kak aM(OTEepHbIE OPTaHUYECKUE COSTUHEHHUS, UX
ouonornyeckoe 3HaueHue. Ilentuant

benku xak MMPpUPOAHBIC BEICOKOMOJICKYJIAPHBIC COCIUHCHHA
OCHOBHBIE TIOHITHS XUMHUH BBICOKOMOJICKYJIAPHBIX COQ,ZII/IH@HI/Iﬁ

OcHOBHEBIE METO/JIbI CHHTE3a BBICOKOMOJICKYJIIAPHBIX CO@HHHGHHﬁ.
HHaCTMaCCLI, Kay4yKH, BOJIOKHA

CuHTeTHYECKHE NTOJIUMEPBI

ITenonnactsl

[IpakTuyeckas pabora Ne 6. PaciozHaBaHue macTmacc.
HarypaybHbIil 1 CHHTETUYECKUN KayYyKU

Knaccudukanus Heoprannyeckux Bemiects. Homenkmnarypa
HEOPraHUYECKHUX BEILECTB

OO6miee MOBTOpeHUE

CBoiicTBa OCHOBaHHH, aM(OTEPHBIX TUAPOKCHIOB, KHCIIOT U COJICH.
HouHEbIl 00MEH U JUCCOLHALIS

KonnuecTBo *

Bcero KonTposbhbie
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No Tema ypoka KonnuecTBo

/1 Bcero KontponbHbie
paboThI
55 Kraccudukanus 1 HOMEHKIATypa OPraHuIeCKUX BEIIECTB 1 0
56 Teopus cTpoeHHs OPTaHUYECKUX COCTUHEHU. THUIIBI CBS3CH B 1 0
MOJICKYJIaX OPraHUYECKUX BEIIECTB
57 CBoiicTBa a30TCOACPIKALTUX OPTrAaHUYECKUX COSTUHEHUI 1 0
58 BzanMoCBs3b YIIIEBOIOPOIOB M KUCIOPOIOCOASPIKAIIUX OPTaHUIECKUX 1 0
COCIMHECHUI
59 CkopocTh peakuuy, ee 3aBUCUMOCTb OT PA3JIMYHBIX (PaKTOPOB 1 0
60 DiekTpoaM3 paciiaBoB U pacTBOPOB 0
61 B3amMOCBS3b pa3IMYHBIX KJIACCOB HEOPTAaHUICCKUX BEIECTB: ONMUCAHUE 1 0
peakuuii
62 B3anmMOCBSI3b OPraHMYECKUX COSAMHEHUIN 1 0
63 B3anMOCBSA3b OPraHUYECKUX COSTUHEHUN 2 1 0
64 HaxoxaeHue MONEKyIApHON GopMyIIbl BeliecTBa 1 0
65 HaxoxaeHue MoneKyIspHOI popMyibl BeuiecTna 2 1 0
66 Pacuersl MaccoBOM I0OJIM XUMUYECKOIO COEIUHEHUS B CMECHU 1 0
67 PacueTsl MaccoBOU I0JIM XUMHUYECKOI'O COEIMHEHUS B cMecH 2 1 0
68 Peakumu OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIE 1 0
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 5
11 KJIACC
Ne Tema ypoxka Komnye
n/n Bcero KonTponbH
paboTsI
1  Xwumunyeckwuii anemenT. M30TOMBI 1 0
2  3aKkoH coxpaHEHHs Macchl BellecTB. Perienue 3agau 1 0
3  3aKkoH MOCTOSIHCTBA COCTaBa BellecTB. Pemenue 3agau 1
4  Tlepuonuueckuii 3akoH u [leprnoaudeckas cucreMa XUMHUECKUX dTIEMEHTOB /1. 1 0
N. MenpeneeBa, UX CBsI3b C COBPEMEHHOM TEOPUEH CTPOEHUS aTOMOB
5  XHUMHUYECKUH 3JIEMEHT. ATOM. DIIEKTPOHHASI KOH(UTYpalHsi aTOMOB 1 0
6 3aKOHOMEpPHOCTH U3MEHEHUS CBOMCTB XMMHYECKHX JJIEMEHTOB H X 1 0
COEMHEHUH M0 TPYIIaM U TiepruoiaM. 3HaueHHNe MePHUOTUIECKOT0 3aKOHA U
CHUCTEMBbI XUMUYECKHUX 3JIeMeHTOB J[.1. MeHieneeBa B pa3BUTHN HAYKU
7  3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHYECKHX JJIEMEHTOB H X 1 0
COEMHEHUH M0 TPYIIaM U TiepruoiaM. 3HaueHHe MePUOTUIECKOT0 3aKOHA U
cucTeMbl XUMH4YecKuX 3nemMeHToB .M. MeHeneeBa B pa3BUTHN HAyKU
8 BameHTHOCTB. DIEKTPOOTPHUIIATEIIEHOCTh. CTEIeHb OKUCIICHNS. BemnecTBa 1 0
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHSI
9 BajeHTHBIC BO3MOXXHOCTH aTOMOB 1 0
10 Crpoenue BemniecTBa. XMMUYECKas CBSI3b, €€ BUABI; MEXaHU3MbI 00pa30BaHMS 1 0
KOBaJICHTHOM CBsI3U. BogopoaHas cBA3b
11 TIpocTpaHCTBEHHOE CTPOEHUE MOJICKYJI 1 0
12 Tunbl KpUCTATUTMYECKUX PEIIECTOK 1 0

13 TIpuunHBl MHOTOOOpA3Hs BEIIECTB. 1 0



No Tema ypoka Konnue

n/m Bcero Konrposbh
paboThI
14 TlonsTHe 0 MUCTIEPCHBIX cUcTeMaX. VICTHHHBIC ¥ KOJUTOUIHBIC PACTBOPEI. 1 0
15 MaccoBas 10151 BEUIECTB B pacCTBOPE 1 0
16 Pemenue 3aga4 Ha pacTBOPHI. 1 0
17 Knaccudukaiys 1 HOMEHKJIaTypa HEOPraHUYeCKUX coenHeHnid. [ enernyeckas 1 0
CBSI3b HEOPTaHUYECKHUX BEIIECTB, PA3IMYHBIX KJIACCOB
18 Knaccudukanus XMMUYECKUX PEaKIIUi B HEOPTaHWYECKONH XUMHUHU. 3aKOH 1 0
COXPAHEHHS MACChI BEIIECTB; 3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTHH ITPU
XUMHYECKHUX PEaKIIMIX
19 Knaccudukanus XMMHUECKUX peakluii B HEOPraHUYECKON XUMUU. 3aKOH 1 0
COXPAHCHHS MACChI BENIECTB; 3aKOH COXPAHEHUS U IMPEBPAIICHUS YHEPTHH ITPU
XUMHYECKHUX PEaKIUsIX. 2
20 Knaccudukanys XUMAYECKUX PEAKIIUNA B OPraHUYECKOW XUMHUHU 1 0
21 Knaccudukanys XUMAYECKUX PEAKIIUN B OPraHUYECKOW XUMUU 2 1 0
22 CxopocTtb peakuuu. ObpaTumMble peakiiui. XMMUYECKOe pPaBHOBECHE 1 0
23 3aBUCHUMOCTH CKOPOCTH pEaKIUU OT pa3inyuHbIX (akTopoB. Perenue 3amau 3 0
24 OOpatumble peakiuu. XMMHUYECKOe paBHOBECHE 1 0
25 [IIpaktuyeckas pabora Ne 1. «BnusiHue pa3nudabix pakTOpoB Ha CKOPOCTh 1 0
XUMHYECKON PEAKIIUN»
26 TIpow3BOJCTBO CEPHON KUCIOTH KOHTAKTHBIM CIIOCOOOM 0
27 Dnekrporutudeckas nucconuanus. [Torstre o BogopogHoM mokasarene (pH) 0
pacTBopa.
28 CuubHble U cialble 31eKTpoIuThl. CTeeHb TUCCOIUAIIUN 1 0
29 Peakuun HOHHOTO OOMEHA. 1 0
30 T'maponu3 HeOpraHMYECKUX BEIIECTB 1 0
31 T'maponu3 opraHMYECKHUX BEIIECTB 1 0
32  OKucIUTEeNIbHO-BOCCTAaHOBUTENbHBIE peakluu. [ToHsTHe 00 31eKTpoIu3e 1 0
pacIiaBOB ¥ pacCTBOPOB COJICH
33 Pemenue 3a1a49 Ha TUAPOITA3 COJICH 1 0
34 DnekrpomuTudeckas qucconuanus. [ToBTopeHwme. 3 0
35 KoHTtpomsHas padora mo pazzaeny «TeopeTnueckne OCHOBBI XUMHUM)» 1 1
36 Meramtsl, ux nonoxenue B [leproandyeckoit cucTeMe XUMHYECKIX dJIEMEHTOB 1 0
. U. MenneneeBa 1 0COOEHHOCTH CTpoeHuUs: aToMoB. O011me puznyeckue
CBOMCTBa METAJUIOB
37 OOmme crocoObI MOTyYEeHUST METAJIIOB. 1 0
38 Diekrponus 1 0
39 Pemenue mpuMepoB Ha JIEKTPOITU3 1 0
40 Koppo3sus MeTauioB 1 0
41 Xwumuueckue CBOICTBa BaKHEHIINX METAIJIOB (HATpUM, KalIuii, KaabIui, 1 0
MarHuiu, aJITlOMUHUIN) U UX COCTMHEHUN
42 XwuMmuuecKue CBOMCTBA BAXKHEUIIINX METAIIOB (HATPUM, KaIHii, KabIUH, 1 0

MarHui, aIIOMUHUN) U UX COSAUHEHUH. 2
43 XuMHUYECKHE CBOMCTBA XpOMa, MEIM U UX COCTMHECHHI 1 0



No Tema ypoka Konnue

n/m Bcero Konrposbh
paboThI

44  Xumuueckue CBOICTBa XpoOMa, MEJIU U UX COETUHEHUH. 2 1 0

45 XwuMmudYecKHe CBOMCTBA IMHKA, JKeJIe3a U UX COCIMHCHUI 1 0

46 XuMuuecKue CBOMCTBA LIMHKA, JKejie3a U UX COCAUHCHUM. 2 1 0

47 Keneso, HUKEb, IIJIaTHHA 1 0

48 CmnaBbl METALIOB. DJIEKTPOXUMHUCCKUH P HANPSIKEHUH METaIOB 1 0

49  Oxcuapl ¥ TUAPOKCUIBI METAIIIOB 1 0

50 IIpaktuueckas pabora Ne 2. "Pemienue skcriepuMEHTAIbHBIX 3324 10 TEME 1 0
«Metamib»"

51 Hewmeramibl, ux nonoxenue B [lepuoandeckoil cucTeMe XUMHUECKUX 1 0
anemenToB Jl. V1. MenzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB

52 ®wusnueckue CBOMCTBA HEMETAIIOB. AJUIOTPOINS HEMETAUIOB (Ha IpUMeEpe 1 0
KHUCITI0poJia, cephl, hocdopa u yriaepoaa)

53 XuMHYECKHE CBOWMCTBA rajJOreHOB, CEPhl U UX COSTUHEHUI 1 0

54 Xumuueckue cBOWCTBa a30Ta, pocodpa U UX coeqMHECHUI 1 0

55 Xwumuueckue CBOMCTBA yriaepoaa, KpEMHUS U UX COSIMHEHHIMA 1 0

56 IIpumeHeHne BaKHEHIITUX HEMETAIJIOB M MX COSAMHEHUIN 1 0

57 Oxcunasl HEMETAILIOB 1 0

58 Kucnopoacoaepxaiine KUCIOTHI 1 0

59 BomoponHble coeTMHEHUS HEMETAIJIOB 1 0

60 OO0oOmeHne 1 cUCcTeMaTH3aIMs 3HaHul 1o TeMe «HemeTtamnely. Berancienus 1 0
M0 YPaBHCHUSIM XUMHYECKHUX PEAKINA U TSPMOXUMUICCKUE PACIETHI

61 IIpaktudeckas padora Ne 3. «PerieHne sKkCriepuMEeHTAIBHBIX 32144 TT0 TEME 1 0
"HemeTaman"»

62 KonrposabHas pabora no remam «Metamis» U «Hemeramibi» 1 1

63 Heopranudeckue u opraHnueckue KUCI0Thl. Heopranmieckre u opraHnuecKue 1 0
OCHOBaHMS

64 AwmdoTepHbie HEOPraHHYECKUE U OPraHuYecKrue coenHeHus. [ eneTnueckas 1 0
CBSI3b HEOPTaHUYECKUX U OPTAHUYECKUX BEIIECTB

65 Poxp xuMuu B 00ecieueHUH KOJIOTHIECKOM, JHEPTETUYECKON U MUIIIEBOU 1 0
0€30MMaCHOCTH, PA3BUTHUU MEIUITHHBI

66 IlpencraBieHus 00 OOIMMX HAYYHBIX MPUHITUIIAX POMBIIUICHHOTO MOTyYSHHS 1 0
BaKHCHIITNX BEILIECTB

67 UYenoBek B MUpE BEILIECTB U MaTepHaJIOB 1 0

68 Xwumus u 310pOBBE UETOBEKA 1 0

OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 72 2

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

MPOLIECCA
OBSI3ATEJILHBIE YYUEBHBIE MATEPHAJIBI JIJISI VUEHUKA

» Xumus, 10 knace/ Pynsurtuc I'.E., ®enpiman @.I'., AkunonepHoe o6mectBo «M3naTenbeTBo

«IIpocseuenue»



* Xumus, 11 xknace/ Pynsurtuc I'.E., ®enpniman @.I'., AkunonepHoe o6mectBo «M3naTenbcTBo
«IIpocsemenue»
Xumus, 10 knace/Pymsuruc I'.E. @enpaman @.1°., Mocksa "lIpocsenienue"

Xumus, 11 xnace/Pymzuruc I'.E. @enpaman @.I°., Mocksa "[IpocBenienue”

METOINYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

COopHUK 3a/1a4 110 OPraHUYECKON XUMUU

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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Bepxnue Auaku 2023

INOACHUTEJIBHASA 3AIINCKA

[TporpamMmMa 1o XuMHM Ha ypOBHE OCHOBHOI'O OOIIEr0 00pa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'O
oOmiero oOpaszoBanus, npexacrasieHHbIx B @I'OC OOO, a Takke Ha OCHOBE (eaepanbHON
paboueil mporpaMMbl BOCIUTAHUSA U C YU4ETOM KOHIENIUU MpPenoiaBaHus yueOHOro mpeamera
«Xumusi» B oOpa3oBaTenbHbIX opranuzanusax Poccuiickoit @eneparuu.

[TporpaMMa 10 XWUMHUHU JaéT TPEICTABICHHE O IEJSAX, OOMICH CTpareruu OOydeHUs,
BOCTIIUTAHUS W Pa3BUTHA OOYdYaIOIIUXCS CpEeICTBAaMU Yy4eOHOTro MpeaMeTa, yCTaHABIUBAET
00s13aTeNIbHOE TIPEJIMETHOE COJIEpIKaHKe, MPelyCMaTpUBaeT pacIpeesieHue ero mo kjaccaM u
CTPYKTYpUPOBAHHUE T10 pa3jieliaM U TeMaM MPOTrPaMMBbl 110 XUMHH, OMpeesieT KOJINYECTBeHHbIE
N KQYC€CTBCHHBIC XapaKTCPUCTUKHU COJACPIKaHUA, PEKOMCHAYCMYIO ITOCIICAOBATCIIbHOCTD NU3YUCHU A
XUMHUH C YIETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO Tpoliecca,
BO3PACTHBIX OCOOEHHOCTEW 00YUaIOIIUXCS, OMPEIEIIIET BO3SMOXXHOCTH TPEIMETA IS peaTH3aiiu
TpeOoBaHUIl K pe3yJabTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTeNbHON MPOrpaMMbI Ha YPOBHE
OCHOBHOTO 00IIero oOpa3oBaHHs, a Takke TpeOOBaHHWA K pe3yibTaTaM OOyYeHUs XUMHUHU Ha
YpOBHE IIeNieil U3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB YUe€OHO-IIO3HABATEIHHON AESITENLHOCTU
00ydJaromerocs Mo OCBOCHUIO y4eOHOTO COIePKAHUS.

3HaHME XUMUU CIYKUT OCHOBOM 111 pOPMHUPOBAHUS MUPOBO33PEHUS 00YUarOIIErocs, ero
MIPEJICTAaBICHUI O MaTepUAIIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPalOT (HOpMHUpyEMbIe XUMUEN
NPECTaBICHUS O B3aMMOIIPEBPAIICHUAX SHEPTUU U 00 BOJIIOIUH BEIIECTB B MPHUPOJIE, O MYTAX
pemieHusi rI00adbHBIX TPOOJIEM YCTOMYMBOTO Pa3BUTHS UYEIOBEYECTBA — CHIPHEBOM,
HHEPTreTUUECKOM, MUILEBON U SKOIOTUYECKOH 0€30MacHOCTH, MPOOIIEM 3PaBOOXPAHEHHUS.

N3yuenune xumuu:

CHOCOOCTBYET pealln3allii BO3MOKHOCTEH JJIsi CAMOPa3BUTHS U (POPMHUPOBAHUS KYJIBTYPHI
JUYHOCTH, €€ 001Iel U (PyHKIIMOHATLHON TPaMOTHOCTH;



BHOCHUT BKJIaJl B (DOPMHUPOBAHKUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH O0ydYaroIImXCs,
HaBBIKOB  HMX  CaMOCTOSITCJIbHOH  y4eOHOH  JeSTETbHOCTH,  JKCIIEPUMEHTAIBHBIX U
HUCCIICO0OBATCIIbCKUX yMeHI/IfI, HCO6XOI[I/IMBIX KaKk B HOBCGHHGBHOﬁ JKHU3HHU, TaK H B
poeCCUOHATIBHOM I TETLHOCTH,

3HAKOMUT €O CHenu(pUKON HAay4yHOTO MBIIUICHHS], 3aKJIaJbIBACT OCHOBBI 1E€JIOCTHOTO
B3IJIAJIa Ha E€IUHCTBO TMPUPOABI U  YEJOBEKa, SBISAECTCS OTBETCTBEHHBIM  3TaroM
B (hOpPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YyUYaIOLINXCS;

croco0cTByeT (OPMHUPOBAHHMIO I[EHHOCTHOTO OTHOIIEGHHS K €CTeCTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKy, BHOCHUT CBOW BKJIAJ B JKOJIIOTHYECKOE OOpa3oBaHUE
oOyyJaronuxcs.

JlanHble HampaBieHHUs B OOyYEHUH XUMHH 00€CIeYMBAIOTCS CleUU(UKON CoIepKaHus
yueOHOro MpeMeTa, KOTOPBIH SIBISIETCS EAarorn4eck aJanTHPOBAHHBIM OTpakKeHHEM 0a30BOM
HAayKH XMMHUHU HA ONPEIETEHHOM dTare €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOIO OOLIEr0 0Opa3oBaHMs OPUEHTHPOBAH HAa OCBOEHHE
00y4aroIUMHUCs CUCTEMbI NI€PBOHAYAIBHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKON XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAUYMMbIX MOHATUH OPraHUYECKOW XUMUH.

CrpykTypa coaepkaHUsl MPOTrpaMMBbl MO0 XUMHU C(HOPMHPOBAHA HA OCHOBE CHCTEMHOTO
noxxona kK eé msydeHuro. CoaeprkaHue CKIAAbIBAETCS M3 CUCTEMBI IOHATUH O XMMHYECKOM
JJIIEMEHTE M BEIIECTBE M CHUCTEMBbl IOHATUH O XuUMHUYecKod peakuuu. O0e 3TH CHCTEMBbI
CTPYKTYPHO OPIraHU30BaHbl 110 INPUHLMIIY IOCJIEIOBATEIbHOIO PA3BUTHUsS 3HAHUNW HAa OCHOBE
TEOPETHUYECKUX NPEJCTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHNS,
— Ilepuonnueckoro 3akona [[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;
— YYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOU CBS3H;

— TMpeAcTaBiIeHUN 00 AMEKTPOTUTHUECKON AUCCOIMAIIMH BEIIECTB B paCTBOPaX.

Teopernueckne 3HaHUS PACCMATPHUBAKOTCA HAa OCHOBE SMIIMPUYECKH ITOJYYEHHBIX U
OCMBICJICHHBIX (PaKTOB, Pa3BUBAIOTCS OCIEI0OBATENBHO OT OJJHOTO YPOBHS K APYTrOMY, BBIITOJTHSS
GyHKIIMHN OOBSICHEHHSI U TPOTHO3UPOBAHUS CBOMCTB, CTPOEHUSI U BO3MOKHOCTEH MPAaKTUYECKOTO
[IPUMEHEHUS U MTOTYYCHUS U3y4aeMBbIX BEILECTB.

OcBoeHue MporpamMmbl 1O XHUMHH CHOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MHUpa B JIOTUKE €€ CUCTEMHON IPUPOJBI,
LIEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HaHHUIO M METOJaM IT03HaHUs B Hayke. M3ydenue xumun
IPOMCXOTUT C MPUBIICUCHUEM 3HAHU U3 paHee U3YUYEeHHBIX Y4eOHBIX IpeaAMETOB: «OKpyKaromui
Mup», «bronorus. 5—7 knaccel» u «dusuka. 7 KiIacey.

[Tpu u3yyeHUn XUMUHU MIPOUCXOTUT (GOPMUPOBAHNE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUUECKON JIEATEIbHOCTH YeJIOBeKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEUIHMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUUYECKHX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHMH MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKH, B
nprOOIICHNH K HAYYHBIM METOaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMHUECKUX PEAKINi, B



dopMHpOBaHUM W Pa3BUTHM [O3HABATEIbHBIX YMEHMH M HMX NPUMEHEHHH B Y4eOHO-
IIO3HABATEJILHOM U y4eOHO-UCCIIE0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl G€3011aCHOTIO
oOpallieHus ¢ BEIIeCTBAMHU B ITIOBCEIHEBHOM JKU3HH.

[Ipy W3y4eHWH XUMHM HAa YpPOBHE OCHOBHOIO O0IEro oOpa3oBaHUs Ba)XHOE 3HAYCHHE
pUOOPEINN TaKue LEeNH, KaK:

— ¢opMUpOBaHHE UHTEIUICKTYaJbHO Pa3BUTOI JIMYHOCTH, TOTOBOI K CaM0O00pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSTEILHOMY NPUHATHUIO PEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HAaNpaBJIEHHOCTh OOYYEHHUS Ha CHUCTEMAaTHYECKOE MpPHOOIIeHHEe OOyJYaromuXxcst K
CaMOCTOSITEJIbHOM ~ ITO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4yHbIM  METOAaM  IIO3HaHUS,
(OopMUPYIOLIUM MOTUBALIMIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUMU;

— o0ecrneyeHHe YCJIOBHM, CIMOCOOCTBYIONIMX MPUOOPETCHUIO OOYYaAIOIIUMHUCS OIBITA
Pa3HOOOPA3HON NEATENTLHOCTH, MO3HAHUS M CaMOIO3HAHUSI, KIIFOUEBBIX HABBIKOB (KITHOYEBBIX
KOMIIETSHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JACSITEIBHOCTH;

— ¢opMupoBaHue 001Iel (PYHKIIMOHATBHOW U €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH, B TOM
qHCIie YMEHHUH OOBSCHATH U OIICHUBATh SIBJICHUS OKPYKAIOIIEr0 MUPA, UCIIOJIb3Ys 3HAHHUS U OTIBIT,
MOJIyYeHHBIC TIPU U3YYEHHH XHMUH, NMPHUMEHATh MX NPHU PEIICHUH MPOoOJeM B MOBCETHEBHOMN
JKU3HU U TPYJIOBOM AESTEIbHOCTH;

— (hopMupoBaHHE y 00yUYaIOMIUXCSI TYMAHHUCTUYECKUX OTHOIICHUH, TOHUMAaHUs [IEHHOCTU
XUMUYECKUX 3HAHUU I BBIPAOOTKHU HKOJOTHYECKH II€JIeCO00pa3HOro TMOBEJAEHUs B OBITY U
TPYIOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHMs] CBOErO 3J0POBbA M OKPY’KAIOIIEW MPUPOAHOU
Cpenpbl;

— pa3BUTHE MOTUBAIIMHU K O0YUEHUIO, CTOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIlEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npouis U HaMPaBICHHOCTH JalbHEHIIIEro o0yueHusl.

OO01iee yucnoO 4acoB, OTBENEHHBIX JJIS M3YYCHHs] XMMHHM Ha YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus, coctaniseT 138 yacoB: B § knacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).

COJAEP/KAHUE OBYYEHUA

8 KJIACC

HepBonaqanLHme XUMHNYECCKHUE NMOHATHUSA



IIpenmer xumuu. Ponb XUMHUM B JKM3HHM 4YeJlOBEKa. XHMMHS B CHUCTeME HayK. Tena u
BenlecTBa. du3nueckue CBOWCTBA BELIECTB. Arperatnoe cocrosinue Bemects. [lonstue o merogax
no3HaHus B XuMuu. Yuctelie BemecTBa u cmecu. CriocoObl pa3esieHus cMecei.

ATOMEI 1 MOJICKYIJIBI. Xumudeckue 3J1eMeHThI. CUMBOJIbI XUMUYECKUX JIEMCHTOB. HpOCTBIe
" CJIOKHBIC BEIIICCTBA. ATOMHO'MOJ’ICKYJ'IHPHOC YUC€HUC.

Xumuaeckast (bOpMy.]'Ia. BanenTHOCTh aTOMOB XMMHYCECKHX 3JICMEHTOB. 3aKOH ITOCTOSHCTBA
coCtaBa BECIICCTB. OtHocurenbHas aromHas macca. OTHOCHUTEIbHAS MOJICKYJIsIpHad Macca.
MaccoBas J0JIA XUMHYCCKOI'O 3JIEMCHTA B COCAMHCHUH.

KomnaectBo BCIIIECTBA. Mons. MOHﬂpHaﬂ Macca. B3auMocBs3b KOJIM4YECTBA, MAaCChl M YHCJIa
CTPYKTYPHBIX CJUHUIL BCIICCTBA. PacuéTtnl mo (bopMynaM XUMHNYCCKHUX COCHHH@HHﬁ.

Ou3nyecKkue M XUMUYECKHE SBJICHUSA. XUMHYECKas peakuus U e€ MpPU3HaKh. 3aKOH
COXPaHCHHS MACChl BEIECTB. XUMUYECKHe ypaBHeHH. Kimaccndukammss XUMUYISCKUX peakinuit
(coemuHeHus, pa3I0oKeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuit yIkcnepumenn:

3HAaKOMCTBO C XMMHYECKOM IMOCyA0H, mpaBuiaMu paboThl B jabopaTopuu U npuémMamu
oOpamieHus ¢ 1a0opaTOpHbIM 00OpYIOBaHHWEM, M3Y4YEHUE U OINHUCaHHE (U3UUYECKUX CBOMCTB
00pa3I0B HEOPraHNYECKUX BEIECTB, HAOIIOIeHNE (PU3NUECKUX (IUIaBJICHHE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHUe CBEYH,
IIPOKAJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOAECHCTBHE MeJa ¢ KUCIOTOM) SIBJICHU, HaOI0IeHUE U
OIKCaHKEe NMPU3HAKOB MPOTEKAHMUsI XUMUYECKUX peakIil (pa3iokeHue caxapa, B3auMoJieiicTBue
CEpHOI KHUCIOTBHI C XJopuaoM Oapusi, pasioxeHue ruapokcuaa meau (II) mpu nHarpeBanum,
B3anMoJieiicTBHe kene3a ¢ pactBopoM conu Meau (II), nzydyenue cnocoGoB pasaeneHus: cMecei:
C TIOMOIIBI0 MarHuTa, (UILTPOBAHUE, BbIMAPUBAHUE, JUCTUIULILMSI, Xpomarorpadus,
IPOBE/IEHUE OYMCTKU MOBAPEHHOM cosM, HaOJIOEHUE M OMHMCAHUE Pe3yJbTaTOB MPOBEIECHUS
OMNbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAaCChl, CO3JlaHHE MOJENeH MOJIEKYII
(I1apocTepKHEBBIX ).

Baskneimue npeacTaBuTe I HEOPraHUYECKHUX BelIeCTB

Boznyx — cmeck razoB. CocraB Bo3ayxa. Kuciopox — 2J€MEHT M IIPOCTOE BELIECTBO.
HaxoxnaeHue kuciaopoja B mpupojae, GU3nyeckue U XMMUYECKHe CBOWCTBA (peakluy TOPEHUS).
Oxcunpl. Ilpumenenue xkucimopona. CrocoObl MOMydeHHs KHUCIOpoJa B J1abopaTopuu u
npoMbIIeHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — alloTporHas MOAM(PUKAIUS
KHCJIOPOJa.

Tennooit S(I)(I)CKT XUMHUYECKON pCaknuu, TCPMOXUMUYCCKHUEC YPABHCHUSA, DOK30- U
SHAOTCPMUYCCKUC PCAKIIUU. Tomnugo: yrojb " MCTaH. 38.I‘p513HCHI/IC BO31yXa, YCHUJICHUC

HapHUKOBOTO YPPeKTa, pa3pyLIeHne 030HOBOT'O CIIOS.

Bonopoxa — anemeHT u poctoe BemiecTBo. HaxoxaeHue Boiopoaa B mpupoe, pusnueckne
U XUMUYECKHE CBOWMCTBA, MPUMEHEHHUE, CTIIOCOORI MosTydeHus. KuciaoTer u comu.

MoutsipHbiii 00BEM Ta30B. Pacd€Thl M0 XUMUYECKUM ypaBHEHUSIM.

®dusnyeckue cBoWcTBa BOAbl. Boma kak pactBoputenb. PactBopbl. HackineHHble u
HCHACBIIICHHBIC paCTBOPLI. PaCTBOpI/IMOCTb BCIICCTB B BOJC. MaCCOBaH J0JIsI BCIICCTBA B



pacTBope. XuMH4eckue cBoicTtBa Boabl. OcHOBaHUA. Poib pacTBOpOB B MpPUPOJE U B JKU3HU
yenoBeka. KpyroBopor Boasl B Ipupoze. 3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
IIPUPOJHBIX BOJL.

Knaccudukanus nHeopranmdeckux coenuHeHuit. Oxcuapl. Knmaccuduxamuss oxcumos:
coJyieoOpasyroriue (OCHOBHBIE, KUCIOTHBIC, aM(oTepHbIe) U HecoseoOpa3yrone. Homenkiarypa
okcu10B. OU3NYECKHEe U XMMHUECKHE CBOMCTBA OKCUIOB. [loirydeHne oKCuIoB.

OcHoBanms. Krnaccudukanus OCHOBaHWH: INEIOYM M HEPACTBOPHMBIE OCHOBAHHUS.
Howmenknarypa ocHoBanuil. dusznueckne M XMMHYECKHE CBOMCTBa ocHoBaHuil. [lomydyenue
OCHOBaHHUH.

Kucnotel. Knaccugukanus xucinor. Homenkiiarypa kucinor. @U3ndyeckue U XUMHUUECKHE
cBoiicTBa kuciot. P akruBHoctu metamioB H. H. bekerosa. Ilosyuenue kucior.

Comu. Homenknatypa coneil. dusnyeckue u xuMu4deckue cBoiicTBa coiieid. [lomyuenue
coJiei.

['eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPIraHUYECKUX COCIMHEHUM.
Xumuueckuit IKcnepumenn:

KaueCTBEHHOE ONPE/CIICHUE COAEPKAHUS KUCIOpOoAa B BO3AyXe, MOJIy4yeHUE, cCOOMpaHue,
pacrno3HaBaHHE M HM3y4YEHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpallleHus TOpeHus (moxapa), 0O3HaKOMIIEHUE C
oOpa3lilaMu OKCHIOB M ONUCAaHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHUE, pacro3HABaHUE U
M3y4eHuEe CBOMCTB BojOpoja (TOpeHue), B3auMojeicTBue Bojgopona ¢ okcuaom Mmeau (I1)
(BO3MOYHO MCIONIb30BaHKE BUAEOMATEpUaoB), HAOIIOAeHHEe 00pa3IloB BEIIECTB KOJIHMUYECTBOM |
MOJIb, HCCJIEI0BaHUE OCOOEHHOCTEH pAcTBOPEHUS BEIECTB C PA3JIMYHOW pPacCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MaccOBOM J0Jiell pacTBOPEHHOIO BEIECTBA,
BSaHMOI[CI\/JICTBI/Ie BOABI C METaJlllaMH (HanI/ICM u KaJ'II)III/ICM) (BOSMO)KHO HCIIOJIb30BaHUEC
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPa3I[OB HEOPTaHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
Ha6J'IIOI[CHI/I€ U3MCHCHUA OKPACKKW HHIAUKATOPOB B PACTBOPAX KHUCIOT U menoqeﬁ, HN3Y4YCHUC
B3anMoeiicTBus okcuaa Meau (II) ¢ pacTBopoM cepHOi KHCIOTHI, KUCIIOT C METallIaMH, PEaKInit
Heﬁrpanmauml, IMOJIY4YCHHEC HCPACTBOPUMBIX OCHOBaHHﬁ, BBITCCHCHHE OJITHOTO METaJlJia IPyrum
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTABHBIX 3aJady Mo TeMe «BaxHeimme Kiaccol
HEOPTaHWYECKUX COCTMHECHHIN.

Ilepuoauyecknii 3akoH u Ilepuoamyeckass cucrema xumudeckux sjiementos JI. H.
MenpeseeBa. Ctpoenune aToMoB. XUMHYeCKasi CBSA3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbBIC
peakuun

[TepBble MONMBITKY KJIACCUPUKALNN XUMUUECKUX 3JIeMeHTOB. [oHSATHE O TpymNIax cXOAHbIX
AIIEMEHTOB (IIEJIOYHBIE U IET0YHO3EMENbHbIE METAIIJIbI, TaJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEepHbIE OKCHJIbI U THUPOKCHIBI.

[lepnonnueckuii  3akoH. Ilepuogmueckas cucreMa XHMHYECKUX JJIeMEHTOB /.
N. MenneneeBa. KopoTtkonepuonnas u jummHHONEpuoaHas (opmel [lepronnueckoir cuctemsl
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HUECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U IPYIIIIBI JIEMEHTA.



Ctpoenne atomoB. CocTaB aTOMHBIX sziep. M30Tomnbl. DieKTpoHbl. CTPOSHHUE 3JIEKTPOHHBIX
o0osouek atoMoB TepBBIX 20 XUMHYECKHX dyeMeHToB Ilepuommueckord cucremsl [l.
N. MenneneeBa. XapakTepuCTUKAa XMMUYECKOT0 3JIEMEHTA MO €ro MOJI0KEeHUI0 B [lepuoanueckoi
cucteme /1. V1. Menpaeneena.

3aKOHOMEPHOCTU U3MEHEHHUs PAaInyca aTOMOB XUMUUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIIAM U IEPUOAAM.

3nauenue [lepuoanueckoro 3akoHa u Ilepuognueckoil CUCTEMbl XUMHUECKUX JIEMEHTOB
JUIs1 pa3BUTUS HAyKW U npakTuku. J1. V1. MenaeneeB — yu€HbIi U IpakIaHKH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HETOJIsIpHast) CBSI3b.
DIEKTPOOTPULIATEILHOCTh XUMUYECKHUX AJIeMEHTOB. IOHHAas! CBSI3b.

Crenenb okuciaeHus. OKUCIUTEIBHO-BOCCTAHOBUTEIBLHEIC peaKuuu. HpOHCCCbI OKHUCJICHUA
1 BoccTaHOBJICHU. OKUCIUTEIM U BOCCTAHOBUTEIIH.

Xumuueckuii Ixcnepumenm:

n3y4eHue 00pas3IoB BEIIECTB METAILIOB U HEMETAIIOB, B3aUMOJICHCTBUE TUIPOKCHIA ITUHKA
C pacTBOpaMH KHUCIOT M IIEJIOYEH, TMPOBEJACHUE ONBITOB, WUIIOCTPUPYIOUIUX PUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUuil (TOpEHUE, PEAKIIUU PA3JI0KEHUS, COSTUHEHHS).

Mestcnpeomemmnvwie ceasu

Peanuzanus MeXnpeaMETHBIX CBS3€H MPU M3YYEHUU XUMHUU B 8 KJacce OCYHIECTBISETCS
Yyepe3 UCIO0JIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TTOHATHH, TaK ¥ MOHATHM, SBJISTFOITIXCSI
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01re ecTeCTBeHHO-HAYYHbIE TIOHATHS: HAyYHBIH (DaKT, TUMOTE3a, TEOPHS, 3aKOH, aHAIIH3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTh, HAONIOJCHNUE, OKCIEPUMEHT, MOJAEIUPOBaHNE,
HU3MEpPEHHE, MOJICITb, SIBIICHHE.

®dusnka: Marepus, aroM, OJJIEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHUJ, HW30TOIBI,
pPaZOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsl, BEIIeCTBO, TeJIO0, O00bEM, arperaTHoe
COCTOSIHME BEIeCTBa, a3, (U3WYECKHE BEIUYHHBI, CAMHHUIIBI W3MEPEHMs, KOCMOC, TUIAHETHI,
3BE3161, CoHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPabI, TOPHBIE TOPOJIbL, TOJIE3HBIE HCKOIIAEMBbIE,
TOIUINBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYecKasi peaKkuus



Ilepuonuueckuii  3akoH. Ilepuogmueckass cucTeMa XUMHUYECKHUX dAJIeMEHTOB  [I.
N. MengeneeBa. CTpoeHue aroMoOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOMCTB XMMHUYECKHUX
AJIEMEHTOB TEPBBIX TPEX MEPUOJOB, KalHs, KalbLMs U HUX COCAMHEHUH B COOTBETCTBHH C
MOJIOXKEHUEM AJIEeMEHTOB B [lepronyeckoit cucteme U CTpOEHHEM UX aTOMOB.

CrpoeHne BemecTBa: BUABI XMMHMYECKOM CBS3M. THIBI KPUCTAJUNIMYECKMX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUIA XUMUYECKOU CBS3H.

Knaccudukanus v HOMEHKJIATypa HEOPTaHWYECKUX BEIIECTB. XHWMHUYECKUE CBOMCTBA
BEILECTB, OTHOCALIMXCS K Pa3JIMYHbIM KJIACCAM HEOPraHWYECKHX COEIMHEHMM, eHeTHYecKas
CBSI3b HEOPraHUYECKUX BEILIECTB.

Knaccugukanus XUMAYECKUX PEeaKUUi MO pa3iIMyHbIM MpPHU3HAKAM (IO YUCIIY M COCTaBY
YYaCTBYIOUIMX B PEAKIMH BEIECTB, 110 TEITIOBOMY 3P (HEKTY, 0 M3MEHEHHUIO CTETICHEH OKHCICHHS
XUMHUYECKHX JJIEMEHTOB, [0 OOpaTUMOCTHM, IO YYacTHIO KaTaau3aTopa). OK30- H
SHJOTEPMUYECKHUE PEAKIIMU, TEPMOXUMUYECKNE YPABHEHUS.

[TonsTHE O CKOpOCTH XMMHUYECKOW peakuuu. [loHsTHE 00 OOpaTHMMBIX W HEOOpPATHMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsatue o
karanuse. [IondaTre 0 XUMHIEeCKOM paBHOBECHH. PAKTOPBI, BIUSAIOIINE HA CKOPOCTh XUMUYECKON
peaKuuy U MOJI0KEHUE XMMHYECKOIO PABHOBECHSL.

OKUCIUTENIBHO-BOCCTAHOBUTENBHBIE PEAKLIMHU, 3JIEKTPOHHBIA OajaHC OKHMCIMTEIbHO-
BOCCTAaHOBUTENbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BaHUEM METO/1a HJIEKTPOHHOr 0 OanaHca.

Teopust MEKTPOTUTHUECKON AUCCOIUAIIMH. DIEKTPOIUTHI U HEANEKTPONUTHl. KaTnoHsl,
AHUOHBI. MeXaHMU3M JTUCCOLIMAIIMH BEIIECTB C PA3IMYHBIMHU BUIaMU XUMUYECKOU cBsi3H. CTeneHb
nuccoranuu. CUITbHBIE U ClIa0bIe DJICKTPOJIUTHI.

Peakuyu monHoro oOMeHa. YcioBus NpOTEKaHUS peaklUii MOHHOTO OOMEHa, MOJHBIE U
COKpAaILEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBAaHMI M COJIEW B CBETE
IpEJICTaBICHUH 00 3IEKTPOIMTUYECKON aucconuanuu. KadecTBeHHblE peakIuu Ha HOHBI.
ITonsATHE O THIPONHU3E COTEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPHUCTAUNIMYECKUX PEIIETOK HEOPraHWYECKUX BEILECTB —
METAJUIOB M HEMeTalioB (rpaduTra W anMmasza), CIOXKHBIX BEIIECTB (XJOpUAa HATpHs),
UCCJIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKIMu OT BO3ACUCTBUS pPA3IMUHBIX
(bakTOpOB, HCCIEI0BaHUE JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, MpoIllecca AUCCOLMALIUN
KHCJIOT, 1eJ04el 1 cosel (BO3MOKHO UCII0JIb30BAHNUE BUEO MAaTEpUAIIOB), TPOBEICHUE ONBITOB,
WITIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHUs pPeaKklUuii MOHHOro oOMeHa (oOpa3oBaHHE oOcajka,
BbIJIEJICHHE Ta3a, 00pa30BaHME BOJIbI), OMBITOB, WJUTIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX pEaKUuil (rOpeHue, peakluu pa3iokKeHHs, COSAMHEHHs), Paclo3HaBaHUeE
HCOPTaHNM4YCCKUX BCHIECCTB C IOMOMIBIO Ka4Y€CTBCHHBIX peaKHI/Iﬁ Ha HWOHBI, PCIICHHE
AKCIEPUMEHTAJIbHBIX 3a/1a4.

HeMeTa/jibl 1 UX COeINHEHUA

OOmast xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHBIC
crerieHu okucieHusi. CtpoeHune W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOI€HOB.



XVMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEHCTBHE C MeETaUlaMH, HEMETaJulaMu,
menoyamu).  Xsoposopopoa. ConsiHas — KHMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIydeHHE,
npuMeHeHue. JlelcTBre XJI0pa U XJIOPOBOAOPO/a HA OPraHU3M 4eloBeKa. Baknenme Xinopuubl
U MX HaXOXJECHUE B IPUPOJIE.

OO6mas xapaktepuctuka 3jeMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTerneHn OKucieHus. CTpoeHHe M (PU3NYECKHE CBONCTBA MPOCTHIX BEIIECTB —
KHUCITIOpOJia M Cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJAa U Cepbl. XUMUYECKUE CBONCTBA
cepbl. CepoBOJIOpOJI, CTpOcHHE, (U3MYECKHE W XUMHYECKHe CBOWcTBa. OKCHUIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, (PU3NYECKUE M XUMHUYECKHE CBONCTBA
(oO1mpe Kak MmpeIcTaBUTeINsl KJiacca KUCIIOT U crielupudeckue). XMMHUYECKHE PeaKIuu, JIeKaIue
B OCHOBE IIPOMBILIUIEHHOTO CIIOCO0a MOTy4eHUs CEpHOM KUCIOTHI. [IprMeHeHne cepHoi KUCIIOTHI.
Conm cepHOM KHCIIOTHI, Ka4eCTBEHHAs peakius Ha cynbdar-uoH. Haxoxkmenue cepbl U eé
COeMHEHUH B mpupojae. XUMHUECKOE 3arpsa3HEHHE OKPYKAIOLIEH Cpellbl COSTUHEHUSIMU CEpPbI
(KHCTIOTHBIE 0K/, 3arPsS3HEHUE BO3yXa U BOJJOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHHS.

OO6mass xapaktepuctuka 3jgeMeHTOB VA-rpynnbl. OcoOE€HHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHH OKHUCICHMs. A30T, pacHpoCTpaHeHHWE B MpUpoie, (U3UYEecKue Hu
XUMHYeCKHe cBoicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero GU3n4ecKue 1 XUMUIECKHIe
CBOWCTBa, MostyueHue 1 npumenenue. Conu aMMoOHUs, UX (PU3NYECKHE U XUMHUYECKUE CBOMCTBA,
npuMeHenne. KadecTBeHHas peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ TMOJy4YeHHE,
dusnueckue M XUMHUYECKHE CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoap3oBaHWe HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHHEPAIbHBIX
ynoOpeHnil. XuMHU4ecKoe 3arpsi3HeHHE OKpY Karollel Cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3]yXa, MOYBbI M BOAOEMOB). Pocdop, alIoTponHble MOAUPUKALNN
docopa, puznyeckue u xummuueckue cpoiictBa. Oxcun docdopa (V) u dpocdopnas xucnora,
¢u3nveckne W XUMHUYECKHE CBOWCTBa, monydeHue. Vcmonp3oBanue ¢ochaToB B KadyecTBE
MUHEpaJIbHBIX Y100pEHUH.

OO6mas xapaktepuctuka s1eMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOECHHS aTOMOB,
XapaKTEepHBIE CTETIEHU OKUCICHUA. YTJIEepOo/, alFIOTPOIHbIE MOAU(DUKAIINY, PACTIPOCTPAHEHHE B
npupojie, Gu3ndecKkre U XUMHIECKHEe CBOMCTBA. Ancopouus. KpyroBopot yriepoaa B mpupoie.
Oxkcunsl yriaepoaa, ux (U3NYecKUe U XUMHUYECKHE CBONCTBA, IEHCTBUE HA >KUBBIE OPTaHU3MBbI,
MOJyYeHHUE U TPUMEHEHHE. DKOJIOTHYEeCKHEe MPOOIeMbl, CBsi3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TI00AbHOTO TOTEIJICHUS KJIMMaTta, MapHUKOBBIN 2QeKT. YronbHas KHcIoTa U e
COJIM, HX (1)I/ISI/I‘-IGCKI/IC U XUMHUYCCKHUEC CBOﬁCTBa, IMMOJIYYCHHUE W HPHUMCHCHUC. KauectBennas
peakius Ha KapOoHaT-HOHBL. Mcnonp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIIEHHOCTH
U CEITbCKOM XO3SIMCTBE.

[lepBoHavanbHble MOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEIUHEHUSX Yriepojaa
(MeTaH, 3TaH, THJIEH, alleTUJIEH, STaHOJ, TTIMLEPUH, YKCYCHas KuciaoTa). [IpupoiHbie HCTOUHUKU
YII€BOI0POAOB (YroJib, IPUPOIHBIN ra3, HeTh), MPOAYKTHI UX NepepaboTku (O6eH3UH), UX POJIb
B OBITY M IPOMBIIIICHHOCTH. [loHATHE O OMONOrMYecKH Ba)KHBIX BEILIECTBAX: KHUpax, Oelkax,
yriaeBojax — M HMX POJIM B KU3HU dYeloBeka. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COEANHEHUMN.

Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHE CBOWCTBA, MONYYCHHE W TPUMEHEHHE.
Coenunenuss kpemMuusi B mnpupoje. OOmme mnpencraBieHuss o0 okcunae kpemuus (IV) u
KpeMHHEBOU KuciaoTe. CHIIMKATHI, UX UCIOJb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelme
CTPOUTENIbHBIE MaTepHalibl: KepaMUKa, CTEKJIO, ILIEMEHT, OeToH, ene300eToH. [Ipobiembl
0€30MacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B IOBCEITHEBHOM JKU3HH.



Xumuueckuii IKCnepumenm

U3ydeHHe 00pa3lloB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIIOTHI, MPOBEJICHHE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromue (U3NIEeCKue U XUMHUYECKHE CBOMCTBA TaJIOTEHOB M MX COCAMHEHHUH (BO3MOXKHO
UCIIOJIb30BAaHUE BMJEOMATEPUANIOB), O3HAKOMJIEHHE C 00pa3laMu XJIOPUAOB (TaJlOr€HHUJIOB),
O3HaKOMJICHHE ¢ o0pasnmamMu ceppl M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMATEpUaIOB), HaOdIoAeHUMEe Impouecca OOyINIMBaHUS  caxapa IOJ  JAEHCTBHEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHCIIOTBI, MPOBEJICHNE KAYECTBEHHOW peaklMM Ha Cyiab(paT-uOH M HaOIOJEHHE NpU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (U3UYECKUMHU CBOMCTBAMU a30Ta, (ocdopa W X COeIuHEHHH
(BO3MOXHO HMCIIOJIB30BaHUE BUICOMATEPHUATIOB), 0OOpa3iiaMu a30THRIX U (pochOopHBIX yaoOpeHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE ¢ UW3YyYEHHE CBOWCTB aMMHUaKa, IPOBEACHUE
Ka4eCTBEHHBIX PEAKIMI Ha HOH aMMOHUS U (hoc(aT-uOoH U U3ydeHUE MPU3HAKOB UX MTPOTEKaHMUS,
B3aMMOJIEICTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C Me/bl0 (BO3MOYKHO HCIIOJb30BaHUE
BUJCOMATEPHUAJIOB), H3Y4YE€HUE MOJAETICH KpUCTAUIMYECKUX pelETOK anmasza, rpadura,
¢dymepena, 03HAKOMIIEHHE C MTPOIECCOM a/ICOPOIIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIJIEM U YCTPOHCTBOM ITPOTUBOra3a, MoIy4eHue, coOupaHue, paclio3HaBaHue U U3y4eHHE CBOMCTB
YIJIEKHCIIOTO Ta3a, MPOBEICHHE KAueCTBEHHBIX pEaKUWi Ha KapOOHAT M CHJIMKAT-HOHBI H
U3ydyeHHEe MPU3HAKOB MX IPOTEKaHUs, O3HAKOMJIEHHE C NPOAYKIHEH CHIMKATHON
IPOMBIIIICHHOCTH, PEIIEHHE YKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaskHel e HeMeTauibl U uX
COEZIMHEHUS.

MeTaJJibl M UX COETMHEHUS

OO01mas xapakTepucTUKa XMMUYECKUX AIIEMEHTOB — METAJJIOB Ha OCHOBAHHUH UX TIOJIOKEHUS
B [lepnonnueckoi cucreme xumuueckux sneMeHToB JI. M. MeHneneeBa U CTpOeHUsT aTOMOB.
Crpoenue MeraioB. Meraminueckas CBs3b M METAJUIMYECKass KPUCTATMYECKas pereTka.
DNEKTPOXUMUYECKUN Pl HampspkeHUuM MertayuioB. Du3nyeckne W XUMUYECKHE CBOMCTBA
MeTaiioB. O6mue crnocoOs! moyydyeHus MetanioB. [IoHsATHE O KOPPO3UK METAJIJIOB, OCHOBHBIE
CrocoObl 3amUThl UX OT Koppo3uu. CruaBbl (cTaib, YyryH, TIOPATIOMHHHMA, OpoH3a) M HX
MIpUMEHEHNE B OBITY ¥ TIPOMBIIIIEHHOCTH.

[Ilenoynble MeTaUIbL: MOJOkKEHNE B [leproanyeckoil cuCTeEMe XUMUYECKUX 3JIEMEHTOB /I,
N. Menpaeneesa, CTpOEHHE UX aTOMOB, HaXOXIEHHUE B Ipupoac. PU3HYECKHE U XUMHUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kanwmsi). OKCUIBI M THAPOKCHUIIBI HATpHs U Kanus. [Ipumenenue
LIEJTOYHBIX METAJJIOB U UX COCIMHEHUM.

[IlenoyHO3eMENBHBIE METAIIJIBI MATHUM U KAJIBLIUI: TIOJIO)KEHUE B [lepuoaunueckoii cucreme
xumudeckux snemeHtoB . M. MeHnaeneeBa, CTpoeHHWE MX aTOMOB, HaXO0XXJICHUE B MPHUPOJIE.
dusnueckrie W XUMHYECKHE CBOMCTBA MAarHUs W KalbIUg. BakHeHIHne coemWHEHUS KaabITHS
(oxcun, rugpokcu, conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmomuHuii: nonoxenue B Ilepuoanueckoil cucreMe XUMHUYECKUX dSJeMEHTOB /Jl.
N. MenneneeBa, CTpoeHHE aTOMa, HAXOKJIEHUE B TIpupoie. Pu3ndeckue 1 XUMUIECKUE CBONCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCHU/IA U TUIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenne B Ilepmoanueckoil cucteme XUMHUYECKUX diemeHTOB [l
N. MenneneeBa, CTpO€HHE aTOMa, HAXO0XKAEHUE B IIpupoae. PU3nyecKkue 1 XUMUYECKHE CBOMCTBA
sxene3a. Okcunbl, rugpokcuasl u conu xenesa (II) u xenesza (IIl), ux cocras, cBoiicTBa U
MOJIyYEeHHUE.



Xumuueckuii IKCnepumenm

O3HAKOMJICHHE ¢ 00pa3iaMy METAJIJIOB H CIIABOB, UX (DU3MYECKHUMHU CBOHCTBAMU, U3yUCHHE
pe3yIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO UCIOJIb30BaHUE BUAEOMATEPUAIIOB), 0COOEHHOCTEH
B3aMMOJEHCTBUS OKCHJA KajblUMsl M HATpUs C BOJOM (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEI0BaHME CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHMs dKeie3a B
KHCIOpOoJie  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEpUAIOB), IPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX PEaKIUil Ha MOHBI: MAarHWs, KaJdblMs, allOMUHUSA, IIMHKA, xkene3a (II) n xenesa
(I1), meau (II), HaOmroieHUE U OMHMCAHUE MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMM HATpUS,
KaJIus U KaJbLus (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), UCCIEOBAHUE aM(OTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THUIPOKCHU]IA LIUHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «Ba)kHelIne MeTabl ¥ UX COSIUHEHUS.

XuMHsA U OKpYsKAaK0LIas cpeaa

BemecTBa u marepuasnsl B IIOBCEAHEBHOW XU3HU 4elIOBEKAa. be3omacHoe MCnob30BaHuE
BEIIECTB M XUMHUYECKMX peakiuil B ObiTy. [lepBas moMomp Mpu XUMHUYECKUX OXKOrax Hu
OTPaBJICHUSIX.

XUMHYECKOE 3arps3HEHUE OKpYXKarolleh cpenbl (MmpeaeabHas JOMyCTUMas KOHIICHTPALUS
Beiects, gainee — [1/IK). Pons Xxumuu B pemieHuu 3K0JI0THYECKUX MTPOOIIeM.

Xumuueckuit yIkcnepumenm:
u3ydeHue o0pas3IoB MaTepralioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIE MAaTEPUAJIbI).
Meoscnpedmemmnie ceasu

Peanuzanus MexnpeaMEeTHBIX CBsI3el MPHU M3YyYEHUU XMMHUHU B 9 Kilacce OCYLIECTBIISIETCS
yepe3 UCI0JIb30BaHue Kak OOIINX €CTECTBEHHO-HAYYHbIX OHATHUI, TaK ¥ MOHATHUH, SABISIOIINXCS
CHUCTEMHBIMU ISl OTAENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO [IMKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAJTU3,
CHUHTE3, Kiaccu(UKanus, TMMePUOJUIHOCTh, HAOIIO/IEHUE, DKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEepEeHHe, MOJIETb, SIBJICHNE, TAPHUKOBBIN 3P PeKT, TEXHOTOTHS, MATePHUAIIBI.

®u3nka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJ, HW30TOIBI,
PaIMOAaKTUBHOCTh, MOJIEKYJa, DJEKTPUYECKHH 3apsij, TMPOBOAHUKH, MOJYIPOBOIHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, O0BEM, arperaTHOe COCTOSIHHE BEIIEeCTBa, ras,
PacTBOp, paCTBOPUMOCTH, KPUCTAIITUYECKAS PEIIETKA, CTUTABBI, (PU3HUECKUE BETUUNHBI, € TMHUIIBI
MU3MEPEHHUS], KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COMHIIE.

Buonorusi: ¢orocuntes, apixanue, Ouocdepa, s3KocUCTeMa, MUHEpAIbHBIE YI0O0pEeHMUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, MTUTATENIbHbIE BEILIECTBA.

['eorpadusi: armocdepa, rugpocdepa, MUHEPAIIbI, TOPHBIE TOPOAbI, TOJIE3HbIE HCKOMIAeMBbIE,
TOIJIUBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA



JIMYHOCTHBIE PE3YJIBTATbBI

JImgyHOCTHBIE PE3YIbTATEI OCBOCHHA IIpOIrpaMMbl OCHOBHOI'O O6H.I€FO 06pa3OBaHI/I${
JOCTUTIarOTCA B XOI€ OGy‘-IGHI/ISI XHUMHUHU B €IUHCTBC yqe6H0171 1 BOCIIMTATCIbHOM JACATCIIBHOCTHU B
COOTBCTCTBUH C TpaAuIIMOHHBIMHA pOCCHfICKHMPI COLNUOKYJIbTYPHBIMUA n AYXOBHO-
HPaBCTBCHHLIMU LCHHOCTSAMU, IMPUHATBIMU B O6H.[CCTB€ InpaBuJiaMl U HOPpMaMH IOBCACHHA U
CHOCO6CTBYIOT npoueccam CaMOIIO3HAHHA, CAMOPA3BUTHUA U COLUAIIN3 Al 06yqa}om1/1xc;l.

JInyHOCTHBIC pe3yibTaTbl OTPAKAOT T'OTOBHOCTH O6y‘IaIOH_[I/IXC${ PYKOBOACTBOBATHLCA
CUCTEMOM TO3UTHBHBIX ILIEHHOCTHBIX OpI/ICHTaHI/Iﬁ U pacliupCHUC OIIbITa ACATCIbHOCTHU Ha eé
OCHOBE, B TOM 4YHMCJIC B 4aCTuU:

1) NaTPHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOI'O OTHOILIEHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HUCTOPHUYECKOMY U HAYYHOMY
HACJEUI0, MOHMMAaHHMsS 3HAUYEHHs XMMHYECKOW HAayKH B JKU3HU COBPEMEHHOIO OOIIeCTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW MH(OPMAIUEH O MEPeNOBBIX JOCTHKCHHUIX M OTKPBITHSIX
MHPOBOH M OTEUECTBEHHOH XHWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOHCTBE
Mupa 1 oOlIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMS:

IPEACTABICHUS O COLMAIBHBIX HOpMax W IPAaBUIAX MEKIUYHOCTHBIX OTHOLICHUH B
KOJUJIEKTHBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOH, Yy4eOHO-
UCCIIEI0BATEIbCKON, TBOPUYECKON U APYrUX BHJIAX JEATEILHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM JACATCIBHOCTH IIPU BBIITOJHCHHUN y‘Ie6HBIX, IIO3HABAaTCJIbHBIX 3a/J1a4, BBIIIOJIHCHUU
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/1aHUM YYEOHBIX NMPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aMMOINOMOILIM B Ipoliecce 3TOM y4eOHOM JesITeNbHOCTH, TOTOBHOCTH OIICHMBATh CBOE
MOBEJCHUE U ITOCTYIKU CBOMX TOBAPUILEH C IIO3ULUU HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM
OCO3HaHUS MOCJIEJICTBUI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PCHUCCKHUC MPpEaACTaBJIICHUA 0 BCIICCTBC n XUMHYECKOMN pcaKknuu,
COOTBECTCTBYHOIIIMUE COBPEMCHHOMY YPOBHIO Pa3BUTUSA HAYKHM W COCTaBJIAIOINIME OCHOBY MJId
MMOHUMaHHA CYyIIHOCTH HaquOﬁ KapTUHBI MHpPa, IPECACTABIICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAIX
Pa3sBUTHA MPUPOABI, B3aUMOCBA3IX YCJIOBECKA C HpHpOI[HOfI cpenoﬁ, O pOJIM XUMHUHU B IMMO3HAHUU
9TUX SaKOHOMepHOCTCﬁ;

[I03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUW MO XUMUH,
HEOOXOUMBIE I OOBACHEHHS HAOIIOJaeMbIX TIPOIIECCOB U SIBICHHM, ITO3HABATEIbHOM,
WH(OPMAIIMOHHON U YUTATENLCKON KYJIBTYpPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHON PabOThI
C y4eOHBIMHU TEKCTaMH, CIIPABOYHOH JUTEpaTypoOl, NOCTYMHBIMU TEXHHUYECKHMMH CpPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;



WHTEpPEC K OOyYEHHIO W TO3HAHHUIO, JTHO003HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
€caM000pa30BaHUI0, TIPOSKTHOM M HMCCIEAOBATEIBCKON JEATSIBHOCTH, K OCO3HAHHOMY BBIOOpY
HANpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHUS KYJIBTYPHI 3/10POBbSI:

OCO3HAHUE LIEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOILLIEHUS K CBOEMY 3/10POBbIO, YCTAHOBKH
Ha 3JI0pOBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUH M HENPUATHE BPEIHBIX IPUBBIUEK
(ynorpeOyieHUsI aJKOroJsi, HAPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBHI
0€30I1aCHOCTH ITPU OOPALIEHUN C XUMMUUYECKUMHU BEIIECTBAMU B OBITY U peaJIbHOM KHU3HH;

5) Tpy10BOro BOCIIUTAHUS:

MHTEPEC K NMPAKTUYECKOMY HM3YUYEHHIO Npodeccruil U Tpyaa pa3inyHOro poja, yBaKEHUE K
TPYZAY U pe3yibTaTaM TPYI0BOU AEATEIbHOCTH, B TOM YHMCJIE HA OCHOBE IIPUMEHEHUS ITPEIMETHBIX
3HAaHMW 10 XWMHH, OCO3HAHHBIM BBIOOP MHIUBUIYaJIbHOW TPAEGKTOPUU IMPOJOIKEHUS
o0pa3oBaHusl C y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, YCHEemHOW MpopEecCHOHATBHONW MAEATEeNbHOCTH W Pa3BHTHUS
HEOOXO/IMMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B IPO(ECCUOHAIBHON Cpesie;

6) 9K0JIOrH4eCKOr0 BOCIIUTAHUS S

9KOJIOTHYECKHU 1Ies1eco00pa3Hoe OTHOUIEHHE K NPUPOAE KaK UCTOYHMKY JKU3HU Ha 3emie,
OCHOBE €€ CyILIeCTBOBaHMs, NOHMMAaHHE LIEHHOCTH 3J0pOBOro MW 0e30IacHOro obpasa KHM3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3UYECKOMY M ICUXMYECKOMY 370POBbIO,
0CO3HAHME LIEHHOCTH COOJIIO/ICHHSI MTpaBUJl 0€30MacHOTO MOBEICHUS NPH paboTe C BEIECTBAMH,
a TaK)K€ B CUTYyalUAX, YIPOKAOIINX 310POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, [TOJIydaeMble TPU U3YYEHUH XUMUH, I PEeLIeHUs 3a/1a4,
CBSA3AHHBIX C OKpPYXKalOLIEd IPUPOJHON CPENOMW, Ul IOBBIIIEHHUS YPOBHSA DJKOJIOTHYECKOU
KYJIbTYpPbI, OCO3HaHUs IJI00ATLHOTO XapaKTepa dKOJOTMYECKUX MPOoOJIeM U MyTed MX pelieHus
MIOCPEJICTBOM METOIOB XMMUH, SKOJIOTUYECKOIO MBIIUICHHS, YMEHUs PYKOBOJCTBOBATHCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLIMATIbHOM MPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATbHI

B cocraBe MmeranpeaMETHBIX pe3yJlbTAaTOB BBIICISIOT 3HAYMMbIE M1 (HOpMHPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIe TIOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HaKT, cucTema,
MIPOLIECC, SKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHHMN U3 3THX MPeAMETOB (OPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U YHUBEpCalbHblEe ydeOHble NeHCTBUS (I103HaBaTEIbHbIE,
KOMMYHHUKATHBHBIC, PETyJISTHBHBIE), KOTOpBIE OOECIeYnBalOT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO M OCYILECTBIECHUIO y4EOHOU JESTEIbHOCTH.



Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS
bazoBble jornueckue JeiicTBUSA:

YMCHHSA HCIHOJIB30BATh HpI/IéMH JIOTUYCCKOro MbBINUIJICHUA TIpU OCBOCHHUU 3HAHUIM:
PacCKpeIBaTh CMBICII XUMHUYCCKUX MMOHSATUHN (BBI,Z[CJ'ISITB HX XapaKTCPHBbIC IIPU3HAKW, YCTaAHABJIMBATh
B3aUMOCBA3b C IOPYyruMu HOHSITI/ISIMI/I), HUCIIOJIB30BaTh IIOHATHUA AJIA 00BSICHEHUS OTACIBbHBIX
(baKTOB n HBJIeHI/Iﬁ, BI)I6I/IpaTB OCHOBAHMS U KPUTCPUH TJIA KJ'IaCCI/I(l)I/IKaHI/II/I XHUMHUYCCKUX BCIICCTB
N XUMHYCCKHX peaKLII/Iﬁ, YCTaHaBJIMBATb NPUYUHHO-CIICACTBCHHBIC CBA3U MCIKIY 00BbEKTaMHU
HN3YUCHUA, CTPOUTH JIOTMYCCKHE PACCYXKIACHUIA (I/IH,Z[YKTI/IBHI)Ie, JACAYKTUBHBIC, I10 aHaJ'IOFI/II/I),
J€J1aTh BBIBO/bI N 3aKJIFOUCHU A,

YMEHME NPUMEHATh B IPOLECCE MO3HAHUS MOHATHS (IIPEAMETHbIE U METaIlpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCHOJb3yeMble B XHMHH, IPe0oOpa3OBHIBATH MIMPOKO
IpUMEHSIeMble B XUMHM MOJIEJIbHbIE MPEJICTABICHUS — XUMUYECKUN 3HAK (CMMBOJI 3JIEMEHTA),
XUMH4Yeckass (GopMylna M ypaBHEHHE XHMHYECKOM peakiud — TpU pPEIIeHHH Y4eOHO-
[IO3HABATEJIBHBIX 3alad, C Y4€TOM OTHUX MOJEIbHBIX NPEICTABICHUNH BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKUA H3YYaeMBIX OOBEKTOB — XHMHUYECKUX BEIIECTB H
XUMHUYECKHX DPEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIICACTBEHHBIE CBSI3U U
IIPOTUBOPEYUS B U3yYaEMBIX IIPOLECCAX U SABJICHUSIX.

ba3oBble nccienoBareibcKue AeiCTBHUA.

YMCHHE HCIIOJIb30BATh IMOCTABJICHHLIC BOIIPOCHI B KAUYCCTBC HMHCTPYMCHTA IIO3HAHHA, a
TaK)XKC B KaueCTBC OCHOBBI JJIA q)OpMI/IpOBaHI/IH THUIIOTE3bI TII0 MPOBEPKE MNPaBUIIBHOCTU
BBICKa3bIBA€CMBbIX CY)KI[eHI/If/'I;

pUOOpETEHUE OMbITa IO IUIAHWPOBAHMIO, OPraHMU3AlMM M MPOBEJCHUIO YUYEHHYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOII0AATh 3a XOJ0M Ipoliecca, CaMOCTOSI TENbHO MPOTHO3UPOBAThH €r0
pe3yibTatr, (opMyIHpoBaTh OOOOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOIO OINbITA,
MCCJIEIOBAHMsI, COCTABIISATh OTUET O POJEIaHHON padoTe.

Pa6ora ¢ undpopmanmeii:

yYMEHHE BbIOUpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH MH(OPMALINIO PA3INYHBIX BUJOB
U GOpM MPEACTABICHMS, TOTYIaEMYI0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTepaTypa
XUMHUUYECKOT'0 COJIepKaHus, CIIpaBOYHbIe TocoOus, pecypchl IHTepHeTa), KpUTHUECKH OLIEHUBATh
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHUE MPUMEHATh PAa3JIMUYHbIEe METO/IbI M 3alPOCHl MPHU MOUCKE U 0TOOpe MH(OPMAIH U
COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAMMBIX JJISl BBIIOJHEHHS YUEOHBIX U MO3HABATEIbHBIX 33/1a4
OnpeAeNnéHHOr0 THIMA, MPUOOPETeHHE OMbITa B 00JACTHM HUCHOJIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOTHH, OBJIaJJEHUE KYIbTYPOH aKTUBHOI'O HCIIOJIb30BaHMS Pa3IMUHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpencTaBICHUS
UHGOPMALUU U WUTIOCTPUPOBATH pEIlaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduku ¥ X KOMOUHAILUSAMU;

YMEHHME HCIOJb30BaTh M aHAJIM3UPOBATh B IMpollecce y4eOHOW M HCCIel0BaTeNbCKON
ACATCIIbHOCTHU I/IH(I)OpMaI_II/IIO O BJIMSAHUHW MIPOMBIIIIICHHOCTHU, CCIIBCKOT'O XO035IicTBa U TpaHCIIOpTa
Ha COCTOSIHME OKPY’KAIOIIEH MPUPOTHON CPEbI.



KoMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

yYMEHMsI 3aJlaBaTh BOINpPOCHI (B XojAe auaiora W (WiIu) JTUCKYCCHM) IO CYIIECTBY
oOcyxgaeMoil Tembl, (OPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHsI TIPEICTABIIATH IMOJTYYCHHBIE PE3yIbTaThl MO3HABATEIBHOMN JCSITEILHOCTH B YCTHBIX
U THCHhMEHHBIX TEKCTaX; JeJIaTh MPE3CHTAIUI0 PEe3yJbTAaTOB BBITOJHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja00paTOPHOTO OMbITA, JTA0OPaTOPHOW PAaOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, Y4€OHOTO MTPOCKTA);

YMEHHUSI Y4eOHOIO COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOMW MMO3HABATEIBHOU M
UCCIIEIOBATEIBCKON JICATEIBHOCTH TIPU PEIICHHH BO3HHUKAIOMIMX IMPOOJIEM Ha OCHOBE y4éra
OOIIMX WHTEPECOB U COTJIACOBaHMs TO3HMIUN (00CYXIEHUS, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBD», KOOPAHHAIUS COBMECTHBIX JCHCTBHIA, ONPEICICHIEC KPUTEPUEB IO OIICHKE KauecTBa
BBITIOJTHEHHON paOOTHI U IPYTHE).

PeryisiTuBHBIEe yHMBepcaibHble y4eOHbIe 1eiicTBHSA:

YMEHHE CaMOCTOSITENILHO OMPEAENATh LEIH ACSITeIbHOCTH, MIaHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBaTh W TMPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIHHOCTh, BBIOMPATH
HanOoiee 2 (heKTUBHBIE CITOCOOBI PEIICHUS YIEOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIIbHO
COCTaBIISITh UM KOPPEKTUPOBATH MPENIOKEHHBIN alNTOPUTM JEHCTBHUI TPH BHITTOJIHEHUH 3a1aHU
C y4€TOM TIOJNydeHHUs HOBBIX 3HAHUH 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUSAX,
OIICHMBATh COOTBETCTBHUE MOIYYSHHOTO Pe3ysbTaTa 3asBJICHHON 11€JH, YMEHHE UCIOIb30BaTh U
AHAIM3UPOBATH KOHTEKCTHI, PEJIaracéMbIe B YCIIOBHH 3aJIaHUH.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMETHBIX peE3ylIbTaTOB 10 OCBOCHHMIO O0S3aTENBHOIO COJCpPXKAHHUSA,
YCTQHOBJICHHOTO JaHHOM (exepanbHOW pabouell MporpamMMmoi, BBIJIENAIOT: OCBOCHHBIE
oOydaroluMucs Hay4yHble 3HAHUS, YMEHHMs U CHOCOOBI JAeWcTBUM, crneuuduueckue s
OpeaMETHON 00sacT «XUMUS», BUIBl JAEATEILHOCTH MO TOJTYYEHHI0 HOBOTO 3HAHHUSA, €ro
MHTEPIIPETANN, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAILIHSX.

K xoHnmy oOyueHus B 8 kjacce mpeaMeTHBIE Pe3ylbTaThl Ha 0A30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:



PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TOHATHUN: aTOM, MOJEKYJa, XMMUYECKAN DJIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OAHOPOIHAS U HEOJHOPOJHAs), BaJICHTHOCTb,
OTHOCHUTEJIbHAsl aTOMHAsl U MOJIEKYJISIPHAs Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi [0Sl XUMHUYECKOro 3JIEMEHTa B COCJUHEHUHU, MOJIAPHBIM O00BEM, OKCHI, KUCIOTa,
OCHOBaHHUE, COJb, 3JEKTPOOTPULIATEIILHOCTb, CTENEHb OKHUCIIEHUS, XMMMYECKas peaxuus,
KJaccu(uKalus peakiuil: peakluu COeIMHEHMs], PEaKLUU pa3jIoKeHUs, PeaklUy 3aMeleHMUs,
peaknuu oOMeHa, 3K30- U SHIOTEPMUYECKHE PEAKIINHU, TETTOBOM 3 (PEKT peakuuu, SApo aTroma,
9JIEKTPOHHBIN CJION aroMa, aTOMHas OpOMTalb, paJuyc aToMa, XUMHUYECKas CBs3b, MOJSIpHAs U
HENoJIsIpHasl KOBAJIEHTHAs CBSA3b, MOHHAs CBSI3b, MOH, KaTHMOH, aHUOH, PacTBOP, MaccoBas J0Js
BEIIEeCTBA (IIPOLIEHTHAs! KOHLEHTPALHsl) B paCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX TIOHATUN U IPUMEHATH 3TU NOHSITUS IIPU
OINMCAHNU BEUIECTB U UX NIPEBPALLECHUM;

UCTIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJHMKY JJISi COCTaBICHUS (OPMYJ BEIIECTB M ypaBHEHHU
XUMHUYECKHUX PEAKIIU;

OTIpeNeNATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCJMHEHUSX, CTETIEHb OKHUCIICHUS
3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, NMPUHAMICKHOCTh BEIIECTB K ONpPEeNEHHOMY KIIAcCy
COCIMHEHUH 10 GOpMyIaM, BUJI XUMUYECKON CBSI3U (KOBAJICHTHAsI M HOHHASI) B HEOPTaHUMYECKUX
COCIMHEHUSX;

packpsiBaTh cmbich [lepuoanueckoro 3akona . . MenaeneeBa: 1eMOHCTpUPOBATH IOHUMAaHUE
NEPUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMHMUYECKHX DJIEMEHTOB OT HUX IOJIOXKECHHUS B
[Tepuoanueckoii cucreme, 3aKOHOB COXPAHEHHUSI MACChl BEILIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHMsI, 3aKOHAa ABOrapo;

ONHKCBHIBaTh M XapaKTepu3oBaTh TabmmuHyto ¢opmy I[leproandeckoil CHCTEMBl XMMHUYECKHX
3JIEMEHTOB: pPa3JInyaTh MOHATHUS «IJIaBHas noArpymnmna (A-rpymmna)» u «rnobdounas noarpymnna (b-
rpynmna)», Majble U OOJIbIINE EPUO/Ibl, COOTHOCUTH 0003HAYEHMSI, KOTOPbIE UMEIOTCA B TaOJInLIe
«Ilepnonnueckas cucremMa xumuueckux osnemeHToB JI. WM. MenaeneeBa» ¢ 4YHMCIOBBIMU
XapaKTepUCTUKAMHU CTPOEHHUS aTOMOB XMMHMUYECKHUX AJIEMEHTOB (COCTaB W 3apsij sjpa, oliiee
YHCII0 3JIEKTPOHOB U paclpeielieHne X 10 3JIEKTPOHHBIM CII05IM);

KJIaCCU(UIIMPOBATh XMMUUYECKHE IJIEMEHThI, HEOPraHNYECKHE BEIEeCTBA, XMMHUECKHUE PEaKIuu
(10 YMCITy ¥ COCTAaBY YYacTBYIOIMX B PEAKIIMU BEILECTB, MO TEIIIOBOMY 3P DEKTY);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEILECTB Pa3IMUHBIX KJIACCOB,
MOATBEP>K/1asl ONIMCAaHUE TPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX
pEeaKIHii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BO3MOXKHOCTH
MPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3INUHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTENBHYI0 MOJIEKYJSIPHYIO M MOJIIDHYIO MAacchl BELIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOTO 3JIEMEHTa Mo (QopMyse COEIUHEHHs, MAcCOBYIO JIOJIO BEIIeCTBa B PacTBOpPE,
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIINHY;

MPUMEHSTh OCHOBHBIE ONEpAIlii MBICIUTEIBHON EATEIbHOCTH — aHAJIU3 U CHUHTE3, CPAaBHEHHE,
000011eH1e, CUCTEMATH3AIIHIO, KJIacCU(UKAIIUIO, BBISIBICHUE TPUUYMHHO-CIIEICTBEHHBIX CBA3EH —
JUISL M3y4eHUs CBOMCTB BEUIECTB M XMMMUYECKHUX pPEaKIHi, €CTeCTBEHHO-HAYYHbIE METO/IbI
NO3HaHUs — HAOII0/IeHUEe, U3MEPEHHE, MOJICIMPOBAaHHE, SKCIIEPUMEHT (peabHbI U MBICICHHBII);
CJIeIoBaTh MpaBUjIaM IMOJIb30BAaHUS XUMUYECKOW MOCYAON U 1a00paTOpHBIM 00OPYIOBAaHUEM, a
TaKXe MpaBuiIaM 0OpalleHHsl C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSAMH O BBIIOIHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO IMOJYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BEILECTB
(Bomoposa M KHUCIIOpOJa), NMPHUTOTOBJICHUIO PACTBOPOB C OMNpEIEeNEHHOM MaccOBOM joiieit
pacTBOPEHHOIO BEUIECTBa, IUIAHUPOBATb W TMPOBOJUTH XHMHUYECKHE OSKCIIEPUMEHTHI IO
pacro3HaBaHUIO pPAcTBOPOB INEJIOYEH W KHUCIOT C IIOMOLIbI0 MHIUKATOPOB (JIAKMYC,
dbenondTanenH, METUIIOPAHXK U APYTHE).



K konmy obydenust B 9 kiiacce mpeaMeTHbIEe pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

pacKpbIBaTh CMBICIT OCHOBHBIX XMUMHUYECKUX MOHATUN: XUMUYECKHUM 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHUOH, TIPOCTO€  BEIIECTBO,  CIOKHOE  BELIECTBO,  BAJIEHTHOCTb,
ANEKTPOOTPUIIATENIHOCTh, CTENEHb OKUCICHMS, XHUMHUYECKas peakiusi, XUMUYecKass CBS3b,
TETUIOBON A(PQEKT peakiu, MOJb, MOJISIPHBII 00BEM, PacTBOp, IICKTPOIUTHI, HEIIEKTPOIIHTHI,
ANEKTPONIUTAYECKAsT JUCCOLMAIUS, PEaKIMM HOHHOro OOMEHa, KaTaau3aTop, XUMHUYECKOoe
paBHOBecHE, 00paTUMBbIEC U HEOOPATUMBIE PEAKIINHU, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKLINH,
OKHUCJIUTEIb, BOCCTAHOBUTEb, OKHCICHHE M BOCCTAaHOBJICHHE, aUIOTPONHs, aM(OTEPHOCTH,
XUMUYECKasi CBs3b (KOBAJIGHTHAs, WMOHHAs, METANIMYECKas), KpHUCTAJUIMYECKas penieTka,
KOpPpO3Usi METAJJIOB, CIUIaBbl, CKOPOCTb XWMHYECKOW pEaKIUH, IPEAETbHO OMyCTHUMAs
koHueHrpauus [I/IK Bemecrsa;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKUX TTOHATUN U IPUMEHSATH 3TU MOHSITUS TIPU
OIMCAaHWH BEIIECTB M UX MPEBPAIICHUH;

UCIIOJIb30BAaTh XMMHMYECKYI0 CHMBOJIMKY JJisi COCTaBleHUs (opMyN BEIIECTB U YpaBHEHUU
XAMHYECKUX PEAKIIUN;

OTpECNATh BAJIEHTHOCTh M CTENEHb OKHCICHUS XUMHUYECKHX DSJIEMEHTOB B COCIMHEHHUAX
Pa3IMYHOIO COCTaBa, IMPUHAJJIEKHOCTh BELIECTB K OMNPEICIEHHOMY KIIAcCy COEIMHEHUH IIO0
dbopMynaM, BUJI XUMUYECKOW CBSI3U (KOBAJIGHTHAsS, MOHHASI, METAJUTMUECKasi) B HEOPraHUUECKUX
COCIMHEHUX, 3apsA]l MOHA M0 XUMHYECKOM (opmyiie, XapakTep cpellbl B BOAHBIX PacTBOpPax
HEOPraHMYECKUX COSAMHEHUMN, THIT KPUCTAITUYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;
packpeiBaTh cmbici [lepuonnueckoro 3akona [[. M. MenneneeBa M JEMOHCTPUPOBATH €r0
MOHMMAaHUE: OINMCHIBATh M XapaKTepu3oBaTh TaOnmuuHyl (opmy Ilepuogmueckoi cucTeMbl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh MOHATHS «TJIaBHAs moAarpynna (A-rpymma)» u «moOoyHast
noarpynna (b-rpynma)», manele u OoJbIIMe NEpUOJbI, COOTHOCHTH O0O3HA4YEHHUs, KOTOpbIE
UMEIOTCS B TEPHOAMYECKON TaONIUIE, C YHUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps/ AApa, 00I11ee YKCIIO0 3JIEKTPOHOB U paclpeieeHue UX Mo
AIIEKTPOHHBIM CJIOSIM), OOBSCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB 3JIEMEHTOB U
UX COCJUHEHUH B Mpezenax MalblX MEepHOJOB U TJABHBIX MOATPYII C YYETOM CTPOEHHS HX
aTOMOB;

KJaccu(uIUpoBaTh XMMUYECKHE 3JIE€MEHTHI, HEOpPraHUYECKHE BEIIECTBA, XUMUUYECKHUE PEaKLIUU
(1O YuCIly U COCTaBYy yYacCTBYIOIIMX B PEAKIIMH BELIECTB, IO TEIIOBOMY 3D (PEKTY, 10 U3MEHEHUIO
CTETIEHEH OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATh) OOIIME U Crenu(PUUecKue XMMHYECKHE CBOMCTBA MPOCTHIX U
CJIO’KHBIX BEIECTB, MOATBEPKIasi ONMMCAaHUE TPUMEPAMU MOJIEKYJIPHBIX U MOHHBIX ypaBHEHUH
COOTBETCTBYIOIINX XHMUYECKUX PEaKITHIA;

COCTaBJIATh YPaBHEHHUS AIEKTPOIUTUUECKOM IUCCOLMAIMU KUCIIOT, IEJI0Ueii U coJiel, oJIHbIe U
COKpAII€HHBIE YPAaBHEHHS pEaKkIiii HOHHOTO OOMEHa, YpaBHEHUS PEaKIHNi, MOITBEPKIAIOIIIX
CYIIIECTBOBaHHME T€HETHUECKON CBSA3M MEXK/Y BEIECTBAMU PA3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENILHBIX PEaKIUil TOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOTO OanaHca 3TUX PEeaKILIni;

MIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT UX CTPOSHHS, BO3MOKHOCTH TIPOTEKAHUS
XUMHUYECKHX MPEBPALICHUN B PA3IUUHBIX YCIOBHSIX;

BBIUHCIISTH OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIO
XUMHUYECKOTO 3JIeMEeHTa 10 (opMyse COeIMHEHHs, MAacCOBYIO JOJIO BEIIeCTBa B pacTBOpE,
MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOHN PEaKIINH;

coOJII0/IaTh MpABUIIA MOJB30BAHHUS XUMHUECKOW MOCYAO0H U J1a0opaTopHbIM 000pyIOBaHHEM, a
Tak)Ke MpaBuiia 0OpallleHHs C BELECTBAMH B COOTBETCTBUU C MHCTPYKIUSMU IO BBITOJIHEHUIO
7a00paTOPHBIX XMMUYECKHUX OMBITOB IO IOJYYEHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMmMaka M yrieKucioro rasa);



MPOBOJIUTh PEaKlMM, MOATBEPKIAIOIINE KAUueCTBEHHBIM COCTaB pPa3jUYHBIX BEHIECTB:
pacro3HaBaTh ONBITHBIM IMYTEM XJOpHUI-, OpoMHI-, HOAMI-, KapOoHat-, (ocdar-, cuamkar-,
cynbdar-, TUAPOKCUI-HOHBI, KATHOHBI aMMOHHSI W HMOHBI HW3YYCHHBIX  METaJlIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

MPUMEHSATh OCHOBHBIC OTIEPALIMHU MBICIUTEIBHONU JNEATEIbHOCTH — aHAJIM3 U CUHTE3, CPABHEHHE,
0000111eHre, cUCTEMAaTU3alMIO, BBISIBJICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€H — NIl U3y4eHUs
CBOMCTB BEIIECTB W XHMHYECKUX pPEaKIHMi, €CTECTBEHHO-HAYYHbIE METOJIbI IO3HAHUS —

Ha0JII0/IeHUE, U3MEPEHNE, MOJICIMPOBAHNE, IKCIIEPUMEHT (pealbHbI U MBICTICHHBIN).
TEMATHYECKOE IIVIAHUPOBAHUE

8 KJIACC
Ne HanmenoBanue pa3nesnoB U TeM IPOrpamMmsl KommuecTBo yacos
n/n Bcero Kontponsasie — IlpakTn
paboThI pad
Pa3znea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
1.1 Xwumwus — BaxkHas 00J1aCTh €CTECTBO3HAHUS M IIPAKTUICCKOM 5 0 z
IEeITEILHOCTH YeJIOBEKA
1.2 BemniecTBa 1 XUMHYECKUE PEAKITUH 15 1 (
Utoro no pazneny 20
Paznen 2. BaxHeiilue npeacTaBUTe Il HEOPraHUYEeCKUX BellleCTB
2.1 Bozayx. Kucnopon. [lonstue 06 okcugax 6 0 ]
2.2 Bopopoa.lloHsiTHEe 0 KUCIIOTAaX U COJSX 8 0 ]
2.3 Bopga. PactBopsl. [loHsiTHE 06 OCHOBaHUSIX 5 1 ]
2.4 OcHOBHBIE KJIaCCHl HCOPTaHUICCKUX COCTMHEHUHN 11 1 ]

Hroro no paszneny 30

Paspnen 3. llepnonnueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1emeHToB /[. U. Menpe
OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIEC PeaKIul

3.1 Tlepmommueckwuii 3akoH u [lepronndeckas cucrema 7 0 (
xumuueckux snemeHToB JI. . Menneneesa. CtpoeHue aroma
3.2 Xwumuueckas cBsi3b. OKUCIUTENTHFHO-BOCCTAHOBUTEIHHBIC 8 1 (
peaknuu
Hroro mo pazaeny 15
PeszepBHoe Bpemst 3 0 (
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 €
9 KJIACC
Ne HaumeHnoBanue pa3enoB U TeM MPOrpaMMBI KommaectBo yacos
n/m Bcero KonrposnbHbie [MpakTuv
paboThI pabo

Pasznes 1. BemecTBo 1 XuMH4YeCcKHe peakuuu

1.1 TloBTopenue u yriayOjeHHnEe 3HAHUN OCHOBHBIX Pa3/IesioB 5 1 0
Kypca 8 Kkiacca


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636

Ne HaunmenoBanue pa3ziennoB U TeM NporpaMMbl KomnaecTBo yacos
n/n Bcero  Konrtponbhsie [TpakTuy
paboThI pabo
1.2 OcHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKHIX PEAKIIHIA 4 0 0
1.3 DaekTporuTHUYECKAs] TUCCOIUANINS. XUMHUYECCKUE PEaKIUU B 8 1 1
pacTBopax
Hroro no pazneny 17
Pa3nen 2. HeMeTaibl M UX COeTMHEHHS
2.1 OOmas xapakTepUCTHKAa XUMHUECKUX d1eMeHTOB VIIA- 4 0 1
rpymibl. ['anoreHsr
2.2 OO1as xapakTepuCTHKa XMMUYECKUX 371eMeHTOB VIA- 6 0 0
rpymsl. Cepa u €€ COeIMHEHUS
2.3 OOmas xapaKTepPUCTHKA XUMHUYECKUX DJIEMEHTOB V A- 7 0 1
rpymbl. A30T, pochop U UX COeTUHEHHS
2.4 OOmias xapakTepUCTUKa XUMHUECKUX dI1eMeHTOB [V A- 8 1 2
TPYHIBL. YTIEPOA U KPEMHUN U UX COCUHEHUS
Wroro mo paszneny 25
Pa3nes 3. MeTa/iibl U X COeINHEHUS
3.1 OO0mme cBoOICTBAa METAIIIOB 4 0 0
3.2 Baxueiimme MeTaUIBI U UX COETUHEHUS 16 1 2
Wroro mo pazneny 20
Pasnen 4. Xumus u okpy:xaiomas cpeaa
4.1 BemiecTBa 1 MaTepUaIbl B )KU3HHU YEIIOBEKA 3 0 0
Hroro no paszneny 3
PeszepBHoe Bpemst 3 0 0
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
MNOYPOUYHOE INIJIAHUPOBAHHUE
8 KJIACC
No Tema ypoka
/i
1 [IpenMer xumuu. Ponb XuMuH B )KU3HU YenoBeKa. Tena u BeniecTBa
2 [TonsTHE O METOAAX TTO3HAHUS B XUMUU
3 ITpaktruyeckas padora Ne 1 «IIpaBuiia paboTsl B 1aOOpaTOpUH U MPUEMBI OOPAILIEHUS C
71a60paTOPHBIM 000PYIOBAHUEM
4 UucTteie BemecTBa u cMecu. CTIocoOBI pa3ziesieHus: cMecei
5 [TpakTrueckas padota Ne 2 «Pa3nenenne cMeceit (Ha mpuMepe OYMCTKH TTOBAPEHHON COJIN)»
6 ATOMBI U MOJIEKYJTBI
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) XHMHUYECKUX JIEMEHTOB
8 [IpocThie U CIIOKHBIC BEIIECTBA
9 ATOMHO-MOJICKYJISIPHOE YUCHHE


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

n/n

10

11
12
13
14
15
16
17
18
19
20
21
22

23
24

25
26
27
28
29
30
31
32
33

34

35
36
37

38

39
40
41
42
43

Tema ypoka

3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUECKasi popMmya. BaleHTHOCTh aTOMOB XUMHYECKUX
3JIEMEHTOB

OtHocutenbHas aToMHas Macca. OTHOCUTEIbHASL MOJICKYJISIpHAsE Macca

MaccoBast 10711 XUMHAYECKOT'0 JIeMEHTa B COSTMHEHNH

KomuuectBo BemectBa. Mosib. MoisipHas Macca

DuU3NYECKUE U XUMUYECKUE SABJICHUSA. XUMUYECKasi pPeakius

[Ipu3Haku U yciioBUS IPOTEKAHUSA XUMUUECKUX PEAKIUH

3aKOH COXPaHEHHS MacChl BEIIECTB. XUMUYECKUE YPaBHEHUS

Brluucnenus koiamdecTBa, MacChl BEIIECTBA 10 YPABHEHUSAM XUMUYECKUX pPEeaKUi
Knaccudukanus XuMruIecKuX peakiuil (CoeqMHEHUs, Pa3I0KEHUs, 3aMEIICHHS, OOMEHa)
M. B. JlomoHOCOB — yuéHbIi-3HIIMKIONEeTUCT. OO0O0IIeHHE U CUCTeMATHU3alHsI 3HAHUIA
Kontponbnas padota Nel o teme «BemiecTBa 1 XUMUUYECKHE PEAKITHI

Bo3nyx — cmechk razoB. CocrtaB Bo3ayxa. Kucnopon — sneMeHT u npocroe BeniectBo. O30H

Ouznyeckue U XMMHUYECKHE CBOMCTBA KUCIOpoa (peakuu okucieHus, ropenue). [lonstue 06
OKCHJIaX

Cnoco0bl mosry4eHust KUCI0poia B 1a00paTOPHU U MIPOMBIIUIEHHOCTH. [IpuMenenue kucnopoaa

TernoBoit 3¢ (hekT XUMUIECKOH peaknu, IOHATHE O TEPMOXUMHUYECKOM YPaBHEHUH, 9K30- U
SHJOTEPMUUYECKUX PEAKLIUAX

TornnuBo (HedTh, yroas ¥ MeTaH). 3arpsi3HEHHE BO3/1yXa, CIIOCOObI €ro MPeI0TBPALCHHS
ITpakTrnyeckas padora Ne 3 o teme «Ilonmydenue u cobupanue KMCIOPOAa, U3yUYECHHE €ro CBOICTB)
Bonopon — sneMmeHT u npocroe Belectso. Haxoxxaenue B mpupoae

dusndeckue U XMMUYECKHE CBOMCTBa BoJopoa. IIpuMenenue Bogopona

ITonsTHE O KMCIIOTaX U COJAX

CriocoOblI ostyyeHust BOAOPOia B J1aOOpaToOpuu

ITpakTryeckas pabora Ne 4 o teme «Ilomydenue u cobupanue BOAOPOAA, U3ydEHHUE €ro CBOMCTB»
MosnsipHblii 00bEM ra3oB. 3ak0oH ABOTapoO

Brruncnenus o0pEMa, KOJIMUecTBa BEIIECTBA ra3a Mo €ro U3BECTHOMY KOJIMUYECTBY BEIECTBA HIIH
00BEMY

Boruncnenus 00bEMOB ra30B 10 ypaBHEHUIO PEAKIIMHM Ha OCHOBE 3aKOHA O0BEMHBIX OTHOLIEHHIM
ra3oB

DU3NYECKUE U XMMUUECKHE CBOMCTBA BOJBI
CocraB ocHoBaHui. [ToHsiTHE 00 MHAMKATOPAx

Bopna xak pactBoputens. HachlllieHHbIC U HEHACHIIIICHHBIC PACTBOPBI. MaccoBasi J10J1s BEIIECTBA B
pacTtBope

[TpakTrueckas padota Ne 5 o teme «IIpuroroBieHne pacTBOPOB C ONMPEACIEHHOM MacCOBOM J0JIeEl
PacTBOPEHHOTO BEIIECTBAY»

KonrtponsHas padora Ne2 o reme «Kucnopon. Bogopoa. Boga»

Oxcunpl: cocTas, KIaccUpUKaIHs, HOMEHKIIaTypa

[Tony4yeHne 1 XUMHUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX M aM()OTEPHBIX OKCHJIOB
OcHoBaHMsI: cOCTaB, KIacCU(pHUKAIHs, HOMEHKIIaTypa

[TonydyeHne 1 XuMHUYECKHE CBOMCTBA OCHOBAHUI



n/n

44
45
46
47

48
49
50
51

52
53
54
55

56

57

58
59
60
61
62
63
64
65
66
67
68

Tema ypoka

Kucnotsl: cocras, kinaccudukaius, HOMEHKIATypa
[TonydyeHne 1 XuMHUYECKHUE CBOMCTBA KUCIOT
Conu (cpeqHue): HOMEHKIATYpa, CIIOCOOBI OTYy4YeHUS, XHMUYECKHE CBONCTBA

IIpakTnueckas padora Ne 6. Pemenue skcnepuMeHTaNbHBIX 3a7a4 110 TeMe «OCHOBHBIE KIIACChl
HEOPraHUYeCKUX COeTUHEHUI»

['enetnyeckas CBSI3b MEXAY KJacCaMHU HEOPTaHHUUECKUX COCIMHEHHM
O0600611eHre U cucTeMaTu3alus 3HaHU|
Kontponbras padota Ne3 no teme "OCHOBHBIE KJIaCChl HEOPTAHUUECKUX COSAMHEHUN"

HepBHe ITIOIIBITKH KJ'IaCCI/I(I)I/IKaI_II/II/I XUMHUUYECKHX 3JIeMEHTOB. IIoHsITHE O rpymmnax cXoAHbIX
9JICMCHTOB

[Iepnonnueckuit 3akoH u Ilepuonnueckas cuctema xXumMudeckux 3imeMeHToB 1. 1. Menneneesa
[lepronpl, TPYIIIBI, TOATPYIIITHL
Crpoenune atoMoB. CocTaB aToMHBIX siziep. M3oTomsl

Crtpoenue 3J1eKTPOHHBIX 0007104€K aTOMOB 31eMeHTOB [lepunonnueckoii cucremsr /1. .
Menneneesa

XapakTepucTUKa XMMUYECKOTO AJIEMEHTa 10 ero nojoxxkeHuto B [lepuoauueckoit cucrteme /1. U.
Meunneneena

3nauenue [lepuonnueckoro 3akoHa JUisl pa3BUTUs Hayku U npaktuku. . . MenneneeB — y4€Hblt
[eJaror ¥ rpaXxaaHuH

DAEKTPOOTPUIIATENILHOCTh ATOMOB XUMHUYECKHX AJIEMEHTOB
Honnast xumuieckast cBsi3b

KoBaneHnTHas nonsipHasi XUMUYeCKas CBSI3b

KoBanentHas HemonspHas XuMu4eckasi CBsI3b

CreneHb OKUCIEHUS

OKHCANTENHEHO-BOCCTAHOBUTEIbHBIC PEAKITHH

OxucnauTenu 1 BOCCTAHOBUTENU

KonTponbnas padota Ne4 o Teme «CtpoeHue atoMa. XUMHUECKast CBSI3b»
PesepBHrlIil ypok. O000IIEHNE U CHCTeMATHU3aIHs 3HAHUMA
PesepBHrlit ypok. O000IIEeHHE U CHCTeMATHU3aIHs 3HAHHIA
PesepBHeIil ypok. O000IIEHHE U CHCTeMAaTHU3aIHs 3HAHUMA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
9 KVIACC

Ne
/i

g B~ W DN P

Tema ypoka

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema xumuueckux 3neMeHToB 1. M. Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKUX AIIEMEHTOB MEPBBIX TPEX NEPUOOB
Krnaccudukanus 1 HOMEHKIIATypa HEOPTaHUIECKUX BEIIECTB

Buapl XMUMUYECKOI CBS3U U TUIIBI KPUCTAIUIMYECKUX PELIETOK

Kontponsnas padora Nel no teme «IloBropenue u yriny6ieHue 3HaHUNH OCHOBHBIX pa3IesioB Kypca
KJ1acca



n/n
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11
12

13
14
15
16
17

18
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20
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28

29
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32

33

34

35
36

37

Tema ypoka

Knaccugukanus XuMUUecKuX peakiuid o pa3IudHbIM IpU3HAKaM
OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINU
ITonsATHE O CKOPOCTU XUMHUYECKOM peakuu. IIoHsITHE O TOMOIE€HHBIX U FE€TEPOreHHBIX PEAKLIUAX

[TonsTHE 0 XMMHUYECKOM paBHOBECHH. DAKTOPBI, BIUAIONINE HA CKOPOCTh XUMUYECKON PEAKLIUU U
II0JIO)KEHNE XMMHUYECKOTO PAaBHOBECHS

Teopus anexTponauTrueckoil nucconuanuu. CuiabHbIE U cladble IEKTPOTUTHI
HNounbie ypaBHEHUS peaKkIuid

XUMHUYEeCKHEe CBOMCTBA KMCJIOT M OCHOBAHUM B CBETE HpeI[CTaBJ'IeHI/Iﬁ 00 BHCKTPOHHTHHCCKOﬁ
JUucconmanmmn

XUMHYECKHE CBOMCTBA COJICH B CBETE MPECTABICHUN 00 SJEKTPOJIUTUUECKON TUCCOIUAIINN
[TonsiTue o runponuse conen

O06o001eHue B cucTeMaTH3anys 3HAaHUH

[IpakTuueckas padota Ne 1. «Pemienre sKkCiepUMEHTAIBHBIX 33724

Kontponbnas padota No2 o Teme «NeKTpoIMTHYECKas AUCCOUUAINS. XUMUYECKUE PEaKIIUU B
pacTBopax»

OOw1ast xapakTepUCTHKA rajloreHoB. XMMHUYECKHE CBOMCTBA HAa IPUMEpE XJIopa
Xnoposogopon. CoisiHas KUCI0Ta, XUMUUYECKUE CBOWCTBA, IIOJy4YEHUE, IPUMEHEHHE
ITpakTryeckas padora Ne 2 o teme «IlomyueHue coysiHOM KUCIOTHI, U3y4eHUE €€ CBOUCTBY
Bbruuciienus no ypaBHEHUSIM XUMHUECKUX PEAKLUH, €CIIM OJIMH U3 PEareHTOB J1aH B U30bITKE
OO1m1ast xapakTepucTHKa 371eMeHTOB VIA-rpymisl

AnnorponHsle Moaudukanuu cepsl. Haxoxenue cepbl U €€ coeTMHeHU B Ipupoie. XUMUYECKHe
CBOMCTBA CEpHI

CepoBopopo, cTpoeHue, (U3nIecKrne 1 XUMUIECKHEe CBONCTBA
Oxcunpl cepbl. CepHast KUCIIOTa, GU3HYECKUE U XUMUYECKUE CBOMCTBA, TPUMEHEHUE

XUMUYECKHue peaKknuunuy, JC)KAIMUE B OCHOBEC ITPOMBIIIJICHHOTO crocoba MOJIYUCHUA cepH0171 KHCJIOTHI.
XHUMHYECKOE 3arpsA3HCHUC OKPY)KaIOH_ICﬁ CpCAbl COCAMHCHUSAMU CCPBI

Brrunciaenne MaccoBoil 10K BBIXOAa MMPpOAYKTA pCaKIuu

OO01mas xapakTepucTUKa dJIeMEHTOB VA-Tpymibl. A30T, paclipoCTpaHEeHUEe B IpUpoie, GU3NIECKUE
XUMHUYECKUE CBOUCTBA

AMMuak, ero puznyecKrue 1 XuMHUYEeCKHE CBOMCTBA, MOJIyYeHHE U TPUMEHEHNE
[IpakTuueckas padora Ne 3 o teme «llonyueHne amMmmuaka, U3y4yeHHE €ro CBONCTBY
A30THAas KUCoTa, €€ (Pru3nuecKue 1 XMMUYECKHEe CBOMCTBA

Hcnonb30BaHre HUTPATOB U COJIEN aMMOHHUS B KaU€CTBE MUHEPAIbHBIX YA0OpeHU. XuMHUecKoe
3arpsAA3HEHUE OKPYXKAIOLIEN CPeIbl COCIUHEHUAMU a30Ta

dochop. Oxeun dhocdopa (V) u pochopHas kucnora, hpuznuecKkue 1 XMMUIECKHE CBONCTBA,
MOJTy4eHHE

Ucnonp3oBanue pocdaToB B KaueCcTBE MUHEPAIbHBIX YA00peHUH. 3arpsa3HeHHe MPUPOIHON cpebl
dbocharamu

Yrnepon, pacnpocTpaHeHue B IpUpoJe, PU3NIeCKre U XMMUUYECKHUE CBOMCTBA

Oxcupsl yriaepona, ux (GU3N4ecKre U XUMHYECKHE CBOMCTBA. DKOJIOTHYECKHE TPOOIEMBI, CBSI3aHHB
okcuaom yriepona (IV)
VYTroJpHasa KUCI0Ta U €€ COJIU



No Tema ypoka
/11

38 Ilpaktuueckas padota Ne 4 mo teme "[lomyuenue yriaekucioro raza. KauectBeHHas peakius Ha
KapOoHaT-MOH"

39 IlepBoHavagbHBIC MOHATHS 00 OPraHUYECKUX BEHISCTBAX KaK O COCIUHEHHSIX Yriiepo/ia
40 KpemHuii u €ro COeTUHCHUS

41 Tlpaktudeckas pabora Ne 5. Pemienue skcriepuMeHTaIbHBIX 3a/1a4 10 TeMe «BakHeimme HemMeTasmt
UX COCJIMHEHUSI

42  KoutponbHas padota Ne3 no Teme «BaxkHei1ie HeMETauIbl U UX COCIHMHEHUS

43  OO0mas XxapakTepUCTHKA XUMUIECKUX AIEMEHTOB — METAJUIOB. MeTayuinueckast CBSI3b U
MeTaJUINYECKas KpUucTayndyeckas pemerka. Gusndeckue CBOMCTBa METAIIOB

44  XumudecKkue CBOMCTBA METAIIOB. DIEKTPOXUMHUUECKHUM Psijl HAIPSKEHUI METAIIJIOB

45 O6H_II/IG CIIOCOOBI MOJIYUYCHUSA MCTAJIJIIOB. CmutaBel. Berauciaenus 1mo YpaBHCHHUAM XUMHUYCCKUX PCAKI]
€CJIM OAVH U3 pCarcHTOB COACPKUT IMIPUMCCHU

46 TloHsiTHE O KOPPO3HH METAIIJIOB

47  IlenoyHsie METAIIBI

48  OKcH[IBI U TUAPOKCH]IBI HATPHS U KaTHS

49 IllenoyHo3eMeabHbIC METAIIbI — KAJIBIIMA ¥ MarHun

50 BaxHeimme COeIUHCHIS KTbIIHS

51 O0o061eHue 1 cucteMaTH3alus 3HaHUN

52 JKéctkocTh BOIBI M CITOCOOBI €€ yCTpaHEHHS

53 IIpaxrtuueckas pabora Ne 6 mo Teme "JKECTKOCTD BOBI M METO/BI €€ ycTpaHeHHs "
54  AmroMuHUI

55  AmdoTtepHbIe CBOMCTBA OKCH/IA U THUIPOKCHIA

56  Keneso

57 Oxcupsl, Tuapokcu il U conu xenesa (1) u xenesa (I11)
58 OO06o0menne u cucreMaTH3anys 3HaHUH

59 TIlIpaktmueckas pabota Ne 7. Perienne sKkcriepruMEeHTaTBHBIX 3a/1a4 10 TeMe «BakHel e MeTaiIbl |
COEJIMHEHU S

60 Breraucnenus 1o YpaBHCHUAM XUMHNYCCKUX peaKuHﬁ, €CJIM OAWH U3 pCarcHTOB OaH B HU30BITKE UIIH
COACPIKUT IMPHUMECH. Brrunciaenus MmaccoBoit AO0JIK BbIXOJa IMMPOAYKTA pCaKInun

61 OO0oO0ImeHne U cucTeMaTH3aIUsl 3HAHUH

62 KonrtposbHas padota Ned 1o Teme «BakHEeHWITHE METAUTBI i KX COCIMHCHUS
63 BIIP

64 Opraaudeckas XUMUs

65 IlpenenbHble U HEMIPEACTbHBIE YTIIEBOIOPOIBI

66 Ilomumepsr

67 bBenku, )KUPBI, yrIEBOIbI

68 O0o00meHne U cucTeMaTH3aIus 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHUKA



» Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.1°., AknimonepHoe o01iectBo «M31aTenbcTBo
«IIpocsemenue»

» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.1°., AknimonepHoe o01iecTBo «M31aTenbcTBo
«IIpocsemenue»

ecthl 10 xuMuu. [lepBoHauabHble XUMUUYeckue nousarus. Kuciopoa. Bogopoa. Bona,

pacTBOpbl. OCHOBHBIE KJIaCChl HEOPTaHUYECUX COCTMHEHUM

METOINYECKHUE MATEPHUAJIBI 1JIA YUYUTEJIA

Pymsutuc I'.E. Xumus: 8 ki.: yue0. ans obmeodpaszosar. Yupexaenuit / I'.E. Pynsutuc, ©.I.
®enbaman. — M.: [Ipocsemienue.
Pymsutuc I'.E. Xumus: 9 ki.: yue0. ans o6meodpaszosar. Yupexaenuii / I'.E. Pymsutuc, ©.I.
®enbaman. — M.: [Ipocsemienue.

N.I". Xomuenko. COOpHMK 3a/1a4 U YIPaXHEHUH IO XUMUHU

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://otvetkin.info/reshebniki/8-klass/himiya/rudzitis

http://www.chemnet.ru ['azeta «Xumusi» u cait 1uist yaurens «51 uay Ha ypoK XUMHUK»
http://him.1september.ru Equnas xomtexmus LIOP: [IpenMernast Kommekmust « XuMHsI
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HaYy4HbIE SKCTIEPUMEHTHI:
XHUMHUSL.

Konneknus Poccuiickoro o6mieo0pa3zoBaTeabsHOTO TopTaia

http://experiment.edu.ru AJIXMUMUK: caiit JI.}FO. AnukbepoBoit

http://www alhimik.ru Bcepoccuiickast omuMnuana mikoIbHUKOB 110 XUMHUH
http://www.chemistry.ru /luctaHimonHas onumMnuaa mo XuMUU: TeJIEKOMMYHUKAIIMOHHBIN

00pa3zoBaTeNbHBINA MTPOCKT



http://www.edu.yar.ru/russian/projects/predmets/chemistry J[ucraHIInOHHBIE 3BPUCTUICCKIE
OJIMMITHA]TBI TI0

XUMHUHU

http://www eidos.ru/olymp/chemistry 3annmarensHas XUMus

http://www 104.webstolica.ru Kitaccudukamusi XaMU4eCKIX peaKIuii
http://classchem.narod.ru KouTpen — Xumust 11 Bcex: yueOHO-UH(POPMAIIMOHHBIN CallT
http://www. nanometer.ru OHaiiH-ClIpaBOYHUK XUMUYEeCKHX 31eMeHToB WebElements
http://webelements.narod.ru [TomynspHas OnOIHOTEKAa XUMHYECKUX 3JICMCHTOB
http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHbIC U CIIPABOYHBIC MATEPUAIIBI TI0 XUMUHU
http://www. alhimikov. net Caiit Chemworld.Narod.Ru -Mup xumun
http://chemworld.narod.ru Caiit «BupTyanbHas XuMU4ecKas IIKOIa»
http://maratakm.narod.ru Caiit «Mup xumum»

http://chemistry. narod.ru XuMuK.py: caiit o xumun

http://www.chemport.ru Xumnueckuii cepsep HimHelp.ru: yueGHble 1 cipaBouHble MaTepHabl
http://www himhelp.ru Xumus: Marepuansl «Bukumneaun» — CBOOOTHON SHIIMKIIONEIUN
http://ru.wikipedia.org/wiki/Xumus Xumus aiis BcexX: WUTIOCTPUPOBAHHBIE MaTEPHAIIBI 110
oO1ei,

OpraHWYecKOor U HeopraHudeckoi xumun http://school-sector.relarn.ru/nsm Xumust u KU3Hb —
XXI Bek:

HAYYHO-TIOMYJISIPHBIH )KypHAI

http://it-n.ru/communities.aspx?cat no=4605&tmpl=com IlIkoapHIKaM O XUMHH: CANT
XHUMHYECKOTO

¢dakynbrera Antl'Y

http://www chem.asu.ru/abitur DnexTpoHHas OMOINOTEKA 1TO0 XUMHUH U TEXHUKE
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