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HOACHUTEJBHASA 3AIINCKA

Pabouasi mporpaMmmMa mo XMMUK Ha YPOBHE CpEJIHEro 00Iero oopa3zoBaHus
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHOI o0pa3oBaTeIbHON IPOTpaMMBbl CpEeIHEro o011ero
obpazoBanusi(POIl COO), npeacrasneHHsix B denepanbHOM TOCyAapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
@deneparnuu, pean3yIONIUX OCHOBHbIE 0Opa3oBaTEIbHbIE MPOTpaMMbl, U
OCHOBHBIX TOJIOKEHU «CTpaTernn pa3BUTUS BOCHHTaHUS B Poccuiickoi
®epnepanuu Ha niepuoy 10 2025 roma» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBaHusi ywamuxcs 10-11 xkmaccos.
N3yuenne mnpenMera, peanuzyeMoe B YCIoOBUSX —AudPepeHIMpOBaHHOTO,
npoduibHOrO 00y4YeHUs, TPHU3BAaHO oObOecneunuTh 0011e00pa30BaTEIbHYI0 U
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAUMYIO IS
aJlanTaiyuy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKeE IS
NPOJOJDKEHU O0y4YeHUsI B OpraHu3auusax NpodecCHOHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpaMme 1o XMMHM Ha3Ha4€HUE MNOpeaMeTa «XHUMHUS» MOIydaeT
NOAPOOHYI0  WHTEPNPETALMI0 B  COOTBETCTBHM C  OCHOBOMOJIArarOIIUMHU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBJICHHOCTH LIEJICH, COJIepKaHuUsl,
pe3yabTaToB OOy4YeHUss W TpeOOBaHUN K YpPOBHIO MOJTOTOBKHU BBITYCKHHUKOB.
CBUIETEILCTBOM TOMY SIBJSIIOTCSI CJICAYIOIIME BBIMOJHAEMbIC MPOTPAMMON MO
XUMUHN QYHKIUU:

e HH(POPMAIIMOHHO-METOUYECKAs, peaju3alusi KOTOpoW oOecrneynBaeT
MOJIy4YE€HUE TPEACTaBICHUSI O LENAX, COACpKaHWHU, OOIIeHl cTpaTeruu
oOy4eHUsl, BOCITUTAHUS U PA3BUTHUSI OOYyUaIOIIUXCS CPEACTBAMU ITPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQuJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTopas npeaycMaTpUBaET
ONpeNIeJICHHE: TPUHIUIIOB CTPYKTYPUPOBAaHHUS U IOCJIEAOBATEIBbHOCTU
M3y4YeHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX U KAaYeCTBEHHBIX €ro
XapaKTePUCTHK; TMOIXO0JI0B K (POPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX ITOCTIKCHHM OOydYaroImuxcs B
paMKax WTOTOBOM arrectanud B (OpME EIUHOTO TOCYJAapPCTBEHHOTO
AK3aMEHa M0 XUMHUH.

[Iporpamma a1t yriryOJa€HHOTO U3yUYEHUST XUMUU:

e YCTaHABIWBAaEeT WHBAPHAHTHOE MPEIMETHOE COJEpKaHHE, 00sS3aTebHOE
JUIST W3Y4YEHUsT B paMKaxX OTACNbHBIX MPOPUICH, NperycMaTpPUBAET



pacrmpejielieHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
COJIEp>KaTENIbHBIM JIMHUSAM/pa3ziesiaM Kypca;

e JaéT MPUMEpPHOE pacHpelesieHne y4eOHOro BPEMEHH, PEKOMEHIyeMOro
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh H3YYEHUS Y4eOHOTro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO LENEeH U 3a/1a4 U3y4YEeHHs MpeaMeTa
Ha yrayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOuiero o00pa3oBaHUs, COAEPKATEIBHOW XapaKTePUCTUKU
IUIAHUPYEMBIX ~ PE3YJIBTATOB OCBOEHUS OCHOBHOM 00Opa3oBaTEIbHOM
IPOrpamMMBl CPEIHETO o01rero o0Opa3oBaHUS (JINYHOCTHBIX,
METaNpPEIMETHBIX, MPEIMETHBIX), @ TaKKe C y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  0O0ydYaromerocss IO OCBOCHHIO
COJIEp KaHMs IIPEIMETA.

[lo BceM Ha3BaHHBIM MO3UIMSIM B MpOorpaMMe MO XUMHUHU TIPEAyCMOTpPEHA
IPEEMCTBEHHOCTh € OOyYE€HMEM XUMHUU Ha YPOBHE OCHOBHOIO OOUIETro
oOpa3zoBaHus. 3a TpeJeiaMH yCTAaHOBIIEHHOW TMporpaMMoil 1O  XUMHH
00s13aTebHON (MHBApUAHTHOM) COCTAaBISIOUICH coliep)kaHusl yueOHOTo mpeaMera
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapHAaTUBHOM COCTaBIISIONICH,
KOTOpas JOJKHA ONPENENAThCA B COOTBETCTBUU C HANPABICHHEM KOHKPETHOTO
npoduiig 00yyeHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnojiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro u yriayOJIEHHOrO YpPOBHEW B cuUCTEME
nuddepeHIMpOBaHHOTO OOYyYEeHHUsI Ha YpPOBHE CpeIHero oOiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO W3Y4YEHUsI HaNpaBieH Ha pealn3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  ATaloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHus B paMKaxX H3yYCHHs] CHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIUIUIMH B By3aX M OPTaHU3AIUSAX CPETHEro MpodecCHOHaIbHOTO
oOpa3zoBanus. B 3Toll cBsA3M u3ydeHHe mpeameTa «XHUMHSD» OPHUEHTHPOBAHO
MPEUMYIIIECTBEHHO HA  paclidpeHue U YyriayOJieHHWe TEOpEeTHYECKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIUXCs, BEIOPABIIUX OMPENeIEHHBIN MPOohUiTh
oOyueHus1, B TOM YHCJIE C IEPCIEKTUBON MOCIEAYIOUIET0 NOMYyYEHUS! XUMHUUECKOTO
oOpa3oBaHus B OpraHu3aiusx nmpodeccruoHanbHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBanuii PI'OC COO K mnjmaHUpyeMbIM pe3yJibTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTEIbHOM MPOTPpaMMBbl CpeAHEro oO0IIero o0pa3oBaHUS
U3yYeHHE TMpeaMera «XUMHs») OpPHEHTUPOBAHO TaKKe€ Ha peIIeHHe 3aaad
BOCITUTAHUS U COIMAILHOTO PAa3BUTHUsI OO0Yy4aroOmUXCs, HA (OPMUPOBAHUE Y HUX
OOLIEMHTEIUIEKTYaJIbHbIX YMEHHUI, YMEHMM pallMOHATU3AIMKA y4eOHOTO TpyJa U
O000OIIEHHBIX  CHOCOOOB  JIESITEIBHOCTH, HWMEIOIIMX  MEKIUCIUTIIIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.



CocraBnsitomiuMu npeamMeTa «XUMus» Ha YPOBHE YIIyOnEHHOTO M3y4eHHs
ABISAIOTCA  YriIyOnéHHble Kypchl — «Opranmueckas xumus» U «OOmas u
Heopranuyeckas xumus». [lpu onpeneneHnu moaxoaoB K 0TOOpY U CTPYKTYpHOM
OpraHu3allud COJACpPKAaHUA JTUX KYypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosiokeHuss GI'OC COO o paznmuuuax 0a3oBOro M yriayOJaEéHHOTO
YpOBHEU U3yueHUs MpeaMETA.

OcHoBy coaepxkaHusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHWYecKass XHMHsS» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yU€HHUs NIpeaMeTa. IJTa CHUCTeMa
3HAHUM TMOJy4YaeT ONpeleEHHOE TEOPETHUYECKOE JIOTOJHEHUE, MO3BOJISIONICE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OONbIIMNA 00BEM  (HAKTOIOTHYECKOTO
maTepuana. Tak, Ha yriayOJI€HHOM YpOBHE HW3Yy4EeHMs IpenMera obecreueHa
BO3MOXXHOCTh 3HAUUTENIBHOTO YBEIMUEHUS O0bEMa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX U CBOMCTBaX HUX COCIUWHEHUN HA OCHOBE PACIIUPEHUS U YIIIyOJICHUS
IIPENCTABICHUA O CTPOCHUM BEIIECTBA, XMMUYECKON CBS3UM U 3aKOHOMEPHOCTAX
NPOTEKaHUSI PEaKUUi, paCCMAaTPUBAEMBIX C TOYKH 3PEHUS] XUMUYECKON KHHETHKHU
U TepMOIMHAMUKHU. M3ydeHme mnepuoanyeckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEICTABICHUAX O CTPOCHUU aToMa. XMMHUUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUYECKUX U3MEHEHUH MpHU €€ 00pa30BaHUU U
pa3pylIeHUH, a TAKXKE C TOYKH 3pEHHs] MEXaHHU3MOB €€ oOpazoBaHus. M3yueHue
TUMOB  peakuuil  JomojHsAeTcs  (HOpMUpPOBAHMEM  TPEACTaBICHUM 00
IEKTPOXUMHUYECKUX ITPOLEcCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmdeckoil XMMHUU IMPU PACCMOTPEHUU PEAKLIUOHHON CIIOCOOHOCTH
COEJIMHEHUH yaenseTrca 0co00e BHUMaHUE BONPOcaM 00 3IEKTPOHHBIX d(PdekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIMil.

Oco0oe 3HaueHWe HMEEeT TO, YTO Ha COJEpKaHUE KypCOB XHMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JUISl KJIACCOB ONpeeIEHHOTo mpodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep JONOJHEHUH K oOmeil cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIIMSHHE CMEKHbIE NIpeaIMeThl. Tak, Hanpumep,
B COJCpP)KaHUU MpeaMeTa JJis KJIACCOB XUMHKO-(U3NYECKOro npoduiisi 00ybIioe
3HaueHUe OYyIyT MMETh AJIEMEHTHhI y4eOHOTO MaTepuasa mo obmiei xumuu. [lpu
U3y4YEHUU IMpeMeTa B JAaHHOM Cllyyae aklEeHT OyJeT cjaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHAs Teopusi (MOJIEKYJsipHasi Teopusi B (U3UKE), 3aKOHBI COXpAHEHUS
MacChbl W HHEPruU, 3aKOHBl TEPMOAMHAMHUKH, DJIEKTPOJIM3a, NPEICTABICHUS O
CTPOEHUU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHMM IpeAMETa I KJIACCOB XUMHKO-
ouosiornyeckoro npoduiisi 60IbIINN yACIBHBIN Bec OyAeT UMETh OpraHuyeckas
xumusa. B 3TOoM cimydae mpedocTaBiseTcsl  BO3MOXKHOCTh — Juisl  Oosiee
OOCTOATEIBPHOTO  PACCMOTPEHUS XMMHUYECKOM OpraHu3aluy  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOPOM BXOMIAT, K MpHUMEpYy, TaKue



CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTBI U apyrue. [Ipn 3TOM 3HaHHA O COCTaBE M CBOWMCTBAX IPEACTABUTEIICH
OCHOBHBIX KJIACCOB OPTraHWYECKUX BELIECTB CIIY)KaT OCHOBOM I H3y4YECHUS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnane ¢opmupoBaHMs OCHOB Hay4yHOTO MHUPOBO33PEHHUS, OCBOCHHUS
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHS HAYUHBIX
3HaHUU W3yYeHHE MpenMera «XHUMHs» Ha YriayOJI€HHOM YpPOBHE OCHOBAHO Ha
MEXIIPEIMETHBIX CBS3SIX C yU€OHBIMHU MPEIMETAMHU.

[Tpu wu3ydeHun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHEro obiiero oOpa3zoBaHus (Ha 6a30BOM
YpOBHE), 3a7auell epBOCTENICHHON 3HAYUMOCTH SIBIISIETCS (POPMHpPOBAHHE OCHOB
HAyKM XHMHU KakK oO0JacTh COBPEMEHHOTO €CTECTBO3HAHHUA, MPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa MpeArosaraert
peanu3anuio TaKux LeeH, Kak:

e (opMupoBaHME TPEACTABICHUWA: O MAaTEpUAIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poiu B OOECIeuYeHUuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICEHUU  MpoOJeM
HKOJIOTUYECKOM, PHEPIeTUYECKON M MUIIEBOM 0€30IacHOCTH, B Pa3BUTUU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUATIOB, HOBBIX UCTOYHUKOB YHEPTHH, B
00€eCleyeHnn palroOHAIBHOTO MPUPOJONOIL30BaAHMS, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OOILEH KyJbTypbl YENOBEKa, a TAKXKE SKOJIOIMYECKH
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CpeEJIE;

e OCBOCHME CHCTEMBI 3HAaHWW, JIEKAIIUX B OCHOBE XUMHYECKOMN
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHON KapTUHBI Mupa: (yHAaMEHTAIbHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MNPOTEKAaHWsS XMUMHUYECKHX PpEaKUUl, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 OOIINUX
Hay4HBIX IPUHLIMIAX XUMUYECKOTO IPOU3BOJICTBA;

e (dopmupoBaHHe y oOyJaromuxcs OCO3HAaHHOTO IIOHUMAaHMs
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYECKUX 3HAHUN A1 OOBSICHEHUS
KJIFOUEBBIX M€ U MPOOJEM COBPEMEHHOM XWUMHUHU, AJI OOBSICHEHUS U
IIPOTHO3UPOBAHUS SIBJIECHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPaMOTHOIO pelIeHHs NpoOJieM, CBA3aHHBIX C XUMHUEH, TPOTrHO3UPOBAHMUS,
aHaJln3a U OLICHKH C TIO3UIIMH 3KOJOTMYEeCKON O€30IMacHOCTH MOCIEICTBUI
OBITOBOM U TPOU3BOJCTBEHHON JEATEILHOCTH YEJIOBEKA, CBSI3aHHOU C
XUMUYECKUM  TPOU3BOACTBOM, HCIOJIB30BAHMEM U  MepepabOTKON
BEILIECTB;



yriayOleHne  OpelCTaBIeHMH O  HAy4yHbIX  METoJax  IO3HaHMS,
HEOOXOUMBIX Jii NPUOOPETeHHS YMEHUW OpPHUEHTUPOBATHCS B MHUPE
BEUIECTB U OOBSCHEHUS XUMHYECKHX SBJICHUH, HMEIOLUIMX MECTO B
IIPUPOJIE, B IPAKTUYECKOU IEATEIBHOCTU U IIOBCEIHEBHON XKU3HU.

B nmane peanuzanuu mepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
GyHKUMNA TETOCTHOM CHCTEMBbl CPEIHEro oOIero o0pa3oBaHUs NpPU U3YYECHUHU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
NpUOOPETAIOT TAKKUE LETU U 3a7a4l, KaK:

BOCIUTAHUE YOEXKAEHHOCTH B II03HABAEMOCTH SIBICHUN IPUPOJIBI,
YBOXEHHUsS K IMIPOLIECCYy TBOpYECTBA B OOJACTH TEOPETUYECKUX M
NPUKIATHBIX HCCIEAOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAlMM K OOYYEHHIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJK M  CaMOBOCIIMUTAHUIO  HAa  OCHOBE  YCBOGHUS
00I11eU€eI0BEYECKUX LIEHHOCTEH;

pa3BUTHE TMO3HABATEIHHBIX NHTEPECOB, HHTEIUICKTYATbHBIX U TBOPUYECKUX
criocoOHOoCcTeW oOyuaronuxcsi, (QopMHpOBaHUE Y HHUX CO3HATEIBLHOIO
OTHOILIEHUSI K CcaMOo0Opa30oBaHUI0 U HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHUIO YCHEIIHOM Mpo(eccroHaIbHON U 00LIECTBEHHON JIEATENbHOCTH,
OTBETCTBEHHOTO OTHOILUEHUS K CBOEMY 3I0pPOBBbIO M IOTPEOHOCTU B
3I0pOBOM 00pas3e KU3HU;

¢bopMUpOBaHHEe YMEHHWH M HABBHIKOB Pa3yMHOTO MPHPOIOIOIb30BAHUS,
pa3BUTHE HKOJIOTMYECKOH KYJIbTYphl, IPUOOPETEHUE OMbITA OOIIECTBEHHO-
MI0JIE3HOM 3KOJIOTUYECKON JeSTENbHOCTH.

OO6m1ee 4KuciIo 4acoB, MPEAYCMOTPEHHBIX IS U3YUYCHUSI XUMUU Ha YTIIyOJICHHOM
YpOBHE CcpeaHero obiiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kiacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B Hefient0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uu OPraHUYECKUX COCAMHEHUIA.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOMKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tulbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIEHTHOM CBsi3U (OOMEHHBIA M TOHOPHO-
aKLUENTOpHbINA). THUNBl MNEpEeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe O cBOOOAHOM paaukane, HykiIeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudyeckux coeauHenuii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalic¢HHasl,
ckenetHass. M3omepus. Buabsl H30MEpUU: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnextpoHHbie FHPEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHAYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKTHI).

[IpeacraBnenne o kKinaccupuKaMK oOpraHuyeckux BemniecTB. lloHaTue o
dbyHkunoHaasHOM rpymnme. ['omonorus. I'omonoruueckue psiapl. CuctemMaTudeckas
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiIaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHsS BEUIECTB W HX MPEBpAICHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, OMbBITHl MO MPEBPAIICHUI0 OPraHUYEeCKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, OOYIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHE MOJENCH MOJIEKYJ
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuii ps ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHsi. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, SP -
ruOpuau3annsi aTOMHBIX opOuTaned yriepojaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XHWMHMYECKHE CBOMICTBA QJIKAaHOB: PEAKLMH 3aMELICHUs, W30MEpHU3alUH,
JNErHIpUPOBaHMs, IIUKIU3ALNH, IUPOJIN3a, KPEKUHTra, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEAKIM paJuKaIbHOTIO 3aMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIATypa U uzomepus. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IUKJIOTeKCaH) HUKIoaNKaHOB. CrocoObl MOMyuyeHus u
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DNEKTPOHHOE U  HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI alIKCHOB, Sp -
ruOpuan3aiys aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHE CBOWCTBA AJIKEHOB.
XHAMHMYECKUE CBOMCTBA: PEAKUMM NPUCOCAVHEHUS, 3aMELICHUS B O-TIOJIO)KCHHE
P JIBOWHOM CBA3MW, NOJuUMepu3auud U okucieHus. [IpaBmiio MapKOBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccugukanus ankaaueHoB (CONpsKEHHBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOSHMSI U XUMUYECKUX CBOWCTB
CONpPSDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. I[lonumepusanus
CONPSKEHHBIX TUeHOB. CrIoCOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKUHOB, Sp-
ruOpuau3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHHUs,  JUMEpU3aluud U
TpUMEpPHU3ALMHU, OKUCIIeHUs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIHUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOKMHYIO CB3b. CIIOCOOBI MOTYyUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpo€HUuE MOJieKylIbl OeH3ona. dusmyeckue CBOIICTBA apeHOB. XUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOIOB: PEAKLMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIblIE Ha MpPUMEpPE aJKUIbHBIX PAJIUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposia. CriocoObl NOTyYeHUs U
IPUMEHEHUE aPOMATUUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsiHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
KameHnHslil yrojib 1 npoAyKTsl ero nepepadorku. CnocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEX1Y Pa3IMUYHBIMU KJIACCAaMU YTJIEBOIOPO/IOB.

DJIEKTPOHHOE CTPOCHHE TaJOTCeHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakiuu
3aMEIIeHUs TajJoreHa Ha TUIPOKCOTPYIITY, HHUTPOTPYITY, THAHOTPYIIIIY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa WWIENOYHA. B3auMOJelCTBHE IHUTAJIOTCHAIIKAHOB C MarHue€M M IIMHKOM.
[Toustue 0 METaJIJIOOPTaHUYECKUX COEIUHECHUAX. Hcnons3oBaHue
raJIOTEHIIPOU3BOJIHBIX  YTJIEBOJIOPOJIOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpraHUYeCKHUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIllCHUMN:
n3yueHue (PU3UYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTh), KAUYECTBEHHBIX
peakIii yrieBOAOPOJ0B Pa3IMYHBIX KJIacCOB (0OecIBeUMBAHUE OPOMHOW WIIH
HMOJHOM BOJIbl, pacTBOpa MEpMaHTraHaTa Kajus, B3auUMOJICHCTBUE allCTUJIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOE OOHapyKEHHE
yriepoga ¥ BOJOpPOJa B OpPraHUYECKUX BEIECTBAX, MOJY4YEHUE HTWICHA U
M3YYEHHUE €ro CBOMCTB, O3HaAKOMJIeHHE ¢ KoyuieKiusMu «HedTb» u «Yromby», ¢
oOpa3liaMyd IUTaCTMAacC, KaydyKOB M PE3MHBI, MOJICIMPOBAHUE MOJICKYI
YIJIEBOJOPO/IOB U TaJIOT€HIIPOU3BOAHBIX YIIE€BOI0POIOB.

Kucsopoacoaep:kamnue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUPTHl. CTpoeHUE MOJIEKYNl (HAa MpUMEpE
MeTaHOJla W JTaHoyia). ['oMojormueckuii psa, obmas GopMyna, H30OMEpHs,
HOMEHKJIaTypa ®W  Kiaccubukanus. Dusznueckue CBONCTBA  IPEACIBHBIX
OJIHOATOMHBIX CIUPTOB. BOAOpOJHBIE CBSI3M MEXKIYy MOJIEKYJIaMUd CIHUPTOB.
XUMUYECKHE CBOMCTBA: PEAKIMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKMMH  KHUCJIOTaMH.
KauecTBeHHas peakuysi Ha OJHOATOMHBIE CIIUPTHI. J[€MCTBHE 3TaHOIa U METaHOJIa
Ha opraHu3M deynoBeka. CrocoObl MOJYyYCHHS M NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XUMHUYECKHUX CBOMCTB.

MHoroaroMHbl€ CHUPTHI — STWICHIVIMKOAb W TiulepuH. Duszndeckue wu
XMMHUYECKHE CBOMCTBA: pPEaKIMK 3aMEIICHUs], B3aUMOJACHCTBUE C OPraHUYEeCKUMU
W HEOPraHWYECKUMHU KHCJIOTaMU, KayeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opraHu3Mm denoBeka. CrnocoObl TOJMyYeHHS W TMPUMEHEHUE
MHOTOAQTOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYIMIbI H
O0eH3oapHOTO sypa. duzmdeckue cBoicTBa PeHona. OCOOCHHOCTH XHMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06slI osryueHus: U mpuMeHeHue gperomna. GenonpopmanbAeTuaHas CMOIA.

KapOoHuWIIbHBIE COETMHEHMS — ATIBJAETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB. ~ XUMHUYECKHME CBOMCTBAa  QJIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHeHns. OKHCIIEHUE albJAeru0B, KAUECTBEHHBIE PEAKIIMHA HA aJIbJIETUIBI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBOcTBa
OJTHOOCHOBHBIX TMpPENEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepupUKALNU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJdKaa.
OcoOEHHOCTH CBOHCTB MYpaBbUHOM KHUCHOTHL. [lOHSATHE O MTPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MaJIbMUTHHOBAs, OJICMHOBAs, .JUHOJIEBAs,
JUHONIeH08as KUcIoThl. CriocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEPHUS H
HOMEHKJIaTypa. PHU3WYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOU H
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, GpuU3NUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 11esiouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPKAIIUX OCTATKU
HeMpeIeTbHbBIX JKUPHBIX KUCIIOT. JKUphI B IpUpo/IEe.

MpI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mas xapakTepuctrka yriaeBoaoB. Knaccudukaius yrieBogaoB (MOHO-, -
U mojucaxapuibl). MoHOcaxapuabl: TIIOKO3a, (PpPyKTO3a, TajiakTo3a, pubo3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA UM HaxOoxAeHHE B npupoje. PoTOCHUHTES.
XUMHUUYECKHE CBOMCTBA ITIOKO3bI: PEAKIIMU C YHACTUEM CIIUPTOBBIX U AJIbIACTUIHON
rpynn, COUPTOBOE W MOJOYHOKHCIOE OpoxeHue. llpumeHeHue TIIIOKO3bl, €€
3HAUYCHUE B KU3HEACATEIbHOCTH Opranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
nakTo3a. BoccTaHaBnMBaroe U HEBOCCTAHABIMBAIOIINE AUcaxapuabl. ['uaponus
nucaxapunioB. Haxoxnenue B npupoje u npuMmeHenue. [lonucaxapuapl: kpaxmain,
IJIMKOTEH W 1eiumoio3a. CTpoeHue MakpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MUYECKMEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAaYECTBEHHas peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYyeHUEe 3PUpoB Leutoa03bl. [loHsTre 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M UX IPEBPALLCHUN:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aUMOJCHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTHUJIOBOTO CIIMPTA B AJIBAETH] HA PACKAIEHHOW MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJICOMATEPHUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), BzaumonerncrBue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. ClIOXKHBIE ADUPBD».

A3oTcoaepxalye OpraHuyecKue coeJUHECHUs.

AMHHBI — OpraHMYecKue MPOU3BOAHBIE amMMuaka. Kiaccudukanus aMuHOB:
anudaTtuyeckue W apoMaTUYECKue; IEepPBUYHbIC, BTOPUYHBIE M TPETUUHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHWIIMH — TIPEACTAaBUTENb aMHHOB apomarudeckoro psga. CrtpoeHue
aHwIMHa. B3auMHoe BIusSHUE rpyII aTOMOB B MOJeKyJe aHuauHa. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] UM NpUMEHEHHe anudarnueckux aMuHOB. llonydeHue aHWIMHA U3
HUTPOOEH301a.

AmuHOkuCOTE. HoMeHknaTypa u nuzoMepusi. OTaenpHble IPEICTABUTENN O
AMUHOKHCJIOT: TJIMUMH, aJaHuH. @DU3WyYeckue CBOMCTBA  AMHHOKHUCIIOT.
XHWMHUYECKME CBOMCTBA AaMHMHOKHMCJIOT Kak aM(OTEpHBIX OpPraHUuYeCKHX
COCIMHEHUW, peaKlMs MOJHUKOHICHCALUH, O0pa3oBaHHWE TMENTHIHOM CBS3U.
buonornyeckoe 3HaueHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTH/IOB.

benkn kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TUAPOJIU3, JACHATypalus,
KAueCTBEHHbIC PEaKLMU Ha OCJIKH.

OKCIIEpUMEHTAIbHBIE METOJBl HM3yYEHHUS BEUIECTB M MX IPEBPALICHUN:
pacTBOopeHHE O€NKOB B BOJE, JeHATypauusi OeNKOB NpH HArpeBaHUM, I[BETHBIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A3zoTcomepkalpe ~ OopraHhyeckue — coeaumHeHus» U «Pacmo3HaBanume
OpPTaHUYECKUX COCITUHEHUI.

BricokoMoJIeKy/JIAPHBIE COeIMHEHHS .

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD IMOJMMEPU3ALINN, CPEIHAS MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJTUKOHICHCAIIUS.

[Tonumepubie Marepuanbl. I[lmactmacchl (MOJUATUIICH, TOJTUIPONUIICH,
MOJIUBUHWIXJIOPU, TMOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJIMdTUIICHTepePTanar). Y THin3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CIEUHUAIBHOTO Ha3HAYECHUS (Teduion, KeBJap,
AIIEKTPOIIPOBOIAIINE TTOJIMMEPHI, OMOpa3iaraeMple IOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
O3HAKOMJIEHHE C 0o0Opa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, PEIIEHUE JSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

PacuétHble 3anaumn.

HaxoxaeHue MoJieKyJIsipHOM (OpPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOMISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (Mmacce, 00bEMY) MPOIYKTOB
peaKIMu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYEeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHUYECKHU
BO3MOKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeKIpEeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XMMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHTHS: SBJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

@dusuka: Marepusi, aroM, JJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, TelO, OOBEM, arperaTHoe COCTOSTHUE
BEIIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 2JKOcHUCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IbIXaHWE, OEJIKH, YIJIEBOABI, JKUPHI, HYKJICHHOBBIE KHCIOTHI,
(bepMeHTHI.

["eorpadust: mose3Hple HCKOMAEMbIe, TOILTUBO.

TexHoMOTUS: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMUH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukanms XuMruieckux 3J€MEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue dJIEKTPOHOB TIO ATOMHBIM  OpOUTAIISIM.
DNEeKTPOHHBIE KOH(PUTYpAIIMU aTOMOB 3JIEMEHTOB NEPBOrO—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIIEHHOM COCTOSIHUH, JJICKTPOHHBIC KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTbD.

[Iepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUUECKOTO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHMS CBOMCTB XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX MU
NPOCTBIX M CJIOXHBIX BEIIECTB IO TIpyndnaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMH4YecKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJECHTHAs, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. JHEPrusl U IuHa CBs3U. [10osIpHOCTD, HATIPABJIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BonoponHas CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, ¥ BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IIpUMEpEe COCAMHEHUMN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHAILMOHHON XUMUH.

BemectBa  MONEKYJIApPHOTO UM HEMOJIEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTALTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHubie pactBopsl. [Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALlUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpanusa. HaceleHHubie u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHATLHEIC
HAa3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluidi B HEOPTraHMUECKOH U OpraHUYeCcKOM
XUMHH. 3aKOH COXPaHEHMS MAcChl BEIIECTB; 3aKOH COXPAHCHMS U IPEBPAILICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XMMUYECKUX PEaKIU.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOoCTh XUMUYECKOW peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['omoreHHbIE U reTeporeHHbie peakiuu. Katanus u kaTaan3aTopsl.

OO6paTuMble 1 HeoOpaTUMBIE peaKIMi. XUMHUEeCKoe paBHOBecre. KoHncraHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuud. [Tpunnun Jle [laTense.

Onektponutuyeckas aucconuanusi. CuibHble U claOble 3JIEKTPOJIUTHI.
Crenenp auccounanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHaf,
nienouHas. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAHOBUTENb. [Ipolecchl OKHCIEHHST U BOCCTAaHOBJICHUSI.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeEToN SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB U X IMPEBpaILCHUI:
pa3oKEHHE TEPOKCHJIa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJAEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBE/ICHNE PEaKIMii HOHHOTO OOMEHa, OnpeiesieHue
Cpeabl pacTBOPOB C IMOMOILIBI) WHIWKATOPOB, M3YYEHUE BIIMASHUS PA3JIAYHBIX
(akTOpOB Ha CKOPOCTh XHWMHYECKOW PEAKIUU M TOJIOKEHUE XUMUUYECKOTO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3NUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOINHUS HEMETAIIOB (HAa MpUMEpPE KUCIOpOAa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydyenue, ¢usndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
METaJJIaMU M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnMBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B mpupoie, COCOObl MOJydeHUs, (GU3UYECKUE U
XAMUYECKUE CBOMCTBA. [ amoreHoBoAOpobl. BaxkHeue KUCIOpOACOACpIKAIIIE
COEIMHEHUS TajoreHoB. JlabopaTopHbie W TPOMBIIICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCIUHEHHM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoga. Ouznyeckrue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHUE KHCIOpOoAa U
030Ha. OKCUIBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAE, CIOCOOBI MOJY4YECHUS, (PU3UUECKHE U
xummudeckue cBoictBa. CepoBogopon, cynbduasl. Oxcua cepoi(1V), oxcup
cepol(VI). CepHucrtass u cepHasi KUCIOTHI U UX coyid. OCOOEHHOCTH CBOICTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeNTMHEHUN.

A3zor. HaxoxneHue B mpupojie, CHOCOObl MONy4YeHUs, (U3UUYECKUE U
XUMHYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMenenue a3ora
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHocoObl MONy4YeHUs, (PU3NUECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenune ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxA€HUWE B Npupoje. AJUIOTPOIHBIE  MOIU(UKAIIH.
duznyeckue W XHMHYECKHE CBOWCTBA MPOCTBHIX BEIIECTB, OOpPa30BaAHHBIX
yraepogoMm. Okcua yriaepona(ll), oxcun yranepona(IV), yronbHas kuciota u e€
COJM. AKTHBUPOBAaHHBIA yroisb, aacopOuus. dymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMy4eHHs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcupn kpemuus(IV), kpemMHueBas KHUCIOTa, CHIIUKATHI
[IpumeHeHue kpeMHus U ero coeaAnHeHuil. CTeKI10, ero noJay4yeHne, BUbl CTEKIIA.

[Tonoxenne metamioB B [leproandeckoil cucTeMe XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoicTBa MeTamwioB. llpuMeHeHue MeTamsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampspkeHud  MetauioB.  OOIue  crnocoObl
MOJTy4eHUS METaJJIOB: TUIPOMETAILTYpPrus, MUPOMETAILTYPIHS,
anektpoMeraiutyprus. [lonarue o koppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuonnueckoit cUCTEMBI
XUMUYECKUX dieMeHToB. Hartpuii u xanuii: mnomydeHue, ¢QuU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUHN.

Oo6mast xapaktepuctuka metaioB [IA-rpynmer Ilepuogudeckoit cucTemsl
XUMHYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHME CBOMCTBA, INPHUMEHEHHE NPOCTBIX BEIIECTB M HX COCIUHEHUMU.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AnroMuHUI: noNydyeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHBIE CBOICTBa OKCHIa U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILJIEKCHI aTFOMUHUS.

OOmast xapakTepucThka MeTauioB To00ouHbIX noarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHUYECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auXpomaThl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHEeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxneiimme coeaunenuss wMapranna(ll), wmapranma(IV), wmapranma(Vl) wu
mapranua( VII). IlepmManranat kamus, €ro OKUCIUTEIbHbIE CBOMCTBA.

@u3NuecKne U XUMUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHnii. OKCuapl,
ruapokcuisl U conu xeneza(ll) u xenesa(Ill). [Toayuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Du3nYeCcKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IPUMEHEHUE MEAU U €€ COCTMHEHUIA.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCUA IMHKA, TUAPOKCOKOMILUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COEUHEHUMN.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
M3yueHHe oOpaslloB HEMETAJIOB, ropeHue cepnl, docdopa, xene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMM «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOM (BO3MOXHO MCIOJB30BaHUE
BHJIEOMATEPHAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KAYECTBEHHBIE PEAKIIMM HA HEOPTAHUYECKHE aHUOHBI, KATHOH BOJOPOJIa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIEMCTBUE THJIPOKCUIOB AIIOMUHUSA MU LHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 10 TEMaM
«["anorenn», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U UX COEAUHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl HOOOYHBIX MOATPYII.

XuMHuS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTna. [lonstue
O HAyyHbIX METOJax IIO3HAHHWS M METOAOJOTMHA HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHLKIIBI OpraHU3alMi XUMHYECKOT0 TPOU3BOACTBA. [IpoMblIeHHbIE
CHOCOOBI MOMYYEHUsI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOThI, MeTaHoJia). [IpoMblIliieHHbIE CITOCOOBI MOJYyYeHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumuu B 00ecrieyeHH 3HEPreTHIecKoi 0€30MacHOCTH.

XuMusi H 340poBbe uesnoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
UCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METUILIUHBI.



X¥UMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC J00aBKU. Poib XumMum B
oOecrieuyeHnH UIIeBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenactBa. boitoBas xumus. [IpaBuma
0€30IacHOr0 HCIIOJIb30BaHUS MPENapaTtoB OBITOBOM XWMHU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEICTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUaibl (LIEMEHT,
OeTOH).

XUMHUS B CEIBCKOM X03icTBe. OpraHndecKkre 1 MUHEpaIbHbIE yI00pEHNS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl A1 21eKTpOoHUKH. HaHOTeXHOIOTH Y.

Pacuérnbie 3ana4n.

Pacuétpl: Maccel BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMM, €CIU OJHO U3
BEILIECTB MMEET NIpUMecH, Macchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKlUHUM, €CIM OJHO M3 BEIIECTB MaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIA W MOJAPHOU
KOHIICHTPAIIMM BEIIECTBA B pPACTBOpE, JOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MeXOpeAMETHBIX  CBA3€M TMpU  H3YyYeHUM oOOlmed u
HEOpraHU4ecKol XUMUM B 11 Kiacce OCyIeCTBISIETCA Y€pe3 MCIIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIBHBIX
MpeMeTax €CTEeCTBEHHO-HAYYHOTO IUKJIA.

OO01mue ecTeCTBeHHO-HAYYHbIE TIOHSTHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CUHTE3, KiacCUu(uKaius, NepuogunIHOCTh, HAOIIOJCHUE,
HM3MEpEHHE, IKCIIEPUMEHT, MO/I€J1b, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, OJIEKTPOH, TMPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TeJlO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIAEBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M TOTOK YHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAeMbI€, TOTUIUBO,
pPECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIYPIHsi, CTPOUTEIbHBIC
MaTepHuajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIICHHOCTD,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMHWNU
HA YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTrcTBUM € CHCTEMHO-AESTEIBHOCTHBIM TMOJAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTATOB OCBOCHHMS MpeaMeTa «XUMHSD» Ha YPOBHE CPEIHErO
obmero o0Opa3oBaHUS BBIJIEJIEHBl CIEIYIOIME COCTAaBIIAIOLIME: OCO3HAHUE
OOy4arolUMHUCST POCCUICKON TpakJaHCKOH WAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEIBHOCTH U CAMOONIPEAEICHUIO; HATMYHE MOTHBALUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE IMIpaBWJIaMUd W HOPMamMu [OBEICHUS; HAIUYUE
IIPaBOCO3HAHUS, IKOJIOTHUYECKOUN KYJIBTYpPbI; CIIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH
YKU3HCHHBIC TUUIaHBbI.

JIM4HOCTHBIE pEe3yJbTaTbl OCBOEHHA IpeaMmera «XHUMHUS»  OTPaKaroT
c()OPMHPOBAHHOCTh OIbITA IO3HABATEIBHON M MPAKTUYECKOW JEATEIbHOCTH
oOyJaromuxcs B IPOLECCE peaan3aluy 00pa30BaTeIbHON AEATEIbHOCTH.

JINYHOCTHBIE pE3yJbTaThl OCBOCHHS IpeaMeTa «XUMHUS»  OTPaXKaroT
C(OPMUPOBAHHOCTh OIbITA T[O3HABATEILHOM W TPAKTUUYECKON JeATEIbHOCTH
oOyyaroluxcs B MPOIecce pealn3alii 00pa3oBaTeNbHON AESITEIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpaKaaHCKOro BOCIIMTAHUA:

OCO3HaHUs 00YYaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX NPaB U 00sI3aHHOCTEM,
YBaXKEHUS K 3aKOHY M [TPABONOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOpPMax U IMpaBUjaX MEXINYHOCTHBIX
OTHOUIEHUI B KOJJIEKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENbHOCTH TPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUU YYEOHBIX M TO3HABATEJBHBIX 3ajay, BBIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAaMEPEHHs, JIOTHMKY H
apryMEeHThI JPYTUX MPU aHAIU3E PA3IUYHbBIX BUIOB YUeOHOU AESTEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACIJIEIUIO
OTE€UYECTBEHHON XUMUH;

YBaXEHUSI K MPOLECCY TBOpUECTBa B OOJACTH TEOPUM U MPAKTUUYECKOTO
NPWIOKEHUST XUMHUHU, OCO3HaHUS TOTO, YTO JIaHHbIE HAyKHW €CTh pe3yJbTaT



JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MTOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;

WHTEpeca M TO3HABATEIbHBIX MOTHUBOB B TMOJYYEHHH M MOCIEIYIOIIEM
aHanu3e UH(POpMaAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJECHUE M TOCTYIKH CBOMX TOBapUIIEH C
MO3UIINHA HPABCTBECHHBIX W MPABOBBIX HOPM H C YU4ETOM OCO3HAHUS MOCICACTBUI
MOCTYIIKOB;

4) popMupoBaHusl KYJbTYPHbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3UUYECKOMY U
MICUXUYECKOMY 3710POBbIO;

COOMIO/IeHUsT TIpaBWi O€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
MOBCETHEBHOM JKU3HU, B TPYIOBOM IEATEILHOCTH;

MOHUMAHUS IIEHHOCTH TPAaBWJI HHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacCHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpeHUSI);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4ueOHO-HCCIeq0BaTeNbCKOM
JEATCIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYrUX BHJAX
NEeSATEeTbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4yacTHE B PEHICHUH MPAKTUYECKUX 3aaad
COIMAILHOM HAMPaBJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

MHTEpeca K MPaKTUUEeCKOMY U3Yy4YEeHHUI0 Mpodeccuil pa3iuyHOTro pojia, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS NIPEIMETHBIX 3HAHUH 110 XUMUU;

YBAXEHUS K TPYY, JIIOISIM TpyAa U pe3yibTaTaM TPYAOBOM NeATEILHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHUIYAJIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymiedl mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 53K0J10rH4eCKOr0 BOCIIUTAHUS:

HKOJIOTUYECKH I€JIECO00PA3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHKY
CYILLIECTBOBAHMS KU3HHU HA 3EMIIE;



MOHUMAHUS TJIOOAIBHOTO XapakTepa HSKOJOTUYECKUX TPOOJIEeM, BIHSHHUS
HSKOHOMMYECKHUX MPOILIECCOB HA COCTOSIHUE MTPUPOITHON U COLMAIBHOU CPEJIbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHH XUMHUHM  JIJIs
pelIeHus BOIPOCOB PAllMOHATIBLHOTO IPUPOI0TIOIb30BAHNUS;

AKTUBHOTO HEMPUATHS JCHUCTBUH, NPUHOCIIIMX BpEI  OKpYKarolleh
MPUPOTHONU Cpelie, YMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIATh UX;

HAJIMYKS PA3BUTOTO SKOJIOTHUUECKOTO MBIILICHUS, S9KOJIOTHYECKON KYIbTYPHI,
OTIbITa JESITEIbHOCTH AKOJIOTUYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJCTBOBAThCSI UMM B MO3HABATEJIbHOM, KOMMYHUKATUBHON M COIMAJIBHOU
MpPaKTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTUBOCTOSITH HJEOJOTUU
xemogoOuu;

7) 1EHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUA
HayKH U OOIIECTBEHHOM MPAKTUKU;

MOHMMAaHUS CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
GbopMUPOBAaHUM PAIMOHATIBLHOIO HAYYHOTO MBIIUJIECHUS, CO3JaHUU IEJTOCTHOTO
MpeCTaBlIeHUs] 00 OKpPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHEHUS
MPUPOJIHOTO PABHOBECHS,

yOEeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOMU
UMBWIN3ALMA: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO37aHMM HOBOW 0a3bl MaTepUabHON KyJIbTYpbl, B PEIICHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUIIEBOM U DKOJIOTUYECKOU 0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, 00ECIIEUeHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM JKU3HU Ka)JA0ro 4YjieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: T[IOHMMaHUs CYLIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJTyyaeMble 3HAHUS JIJIsl aHallM3a U OOBICHEHUS SIBJICHUIN OKPY’KAIOIIEro MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJTbHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIbCKOMN eI TEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHHM C KM3HEHHBIMHU MOTPEOHOCTAMU;



WHTEpeca K OCOOCHHOCTAM TpyAa B paznudHbIX chepax mpodeccrHoHaIbHOMI
NeSATeTLHOCTH.

METANIPEJMETHBIE PE3YJIBTATBI

MeramnpeamMeTHbIe pe3ysbTaThl OCBOSHHUS MPOTPaMMbI IO XMMHH Ha YpOBHE
cpeaHero o0Iero o0pa3oBaHus BKIIOYAIOT:

3HayuMble A1 (OPMHUPOBAHHUA  MHUPOBO33PEHUS  OOyUYaIOIIUXCS
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHBIE) OOLICHAYYHbIE MOHATHUS, OTpasKarolIne
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeUUu(PHUKYy METOI0B TO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHsl, SBICHHE,
npoliecc, CUCTeMa, HayuHbld (pakT, IPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U ApYTHeE);

yHHUBEpCaJbHbIe y4eOHBIC NEHCTBUs (IMO3HABATENIbHBIC, KOMMYHUKATHBHEIE,

pEryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATIbHON KOMIIETEHIIUU O0YYarOIINXCS;
CIIOCOOHOCTD oOy4aronmxcs UCII0JIb30BATh OCBOCHHBIEC

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA U  PETyJISITHBHBIMU
JICUCTBUSIMHU.

ITo3HaBaTe/ibHBbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOruvYecKune JaeicTBUSI:

CaMOCTOSITeIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JCSITEIbHOCTH, 3aJaBas IapamMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI ACSITEIbHOCTH C TOCTABJICHHBIMU LIEJISIMU;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUSA:
BBIJICIISITh XapaKTEPHBIE MPU3HAKKU TMOHSATUA W YCTAHABIMBATh WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSTHUS JJISI OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBIICHUH;

BBIOMpaTh OCHOBAHUS M KPUTCPUU I KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIINM;

YCTAHABIMBATh TPUYUHHO-CICICTBEHHBIC CBA3W MEXAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JENYKTUBHbBIC, IO
aQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;



IPUMEHSATH B MPOLIECCE MO3HAHUS UCIOJIb3yEMbIE B XUMUU CUMBOJIMYECKHUE
(3HAaKOBBIE) MOJIENHU, IPEOOPAZOBBIBATH MOJIEIIbHBIE NIPEICTABICHHS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XuMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakuuu — MpU pElIeHUH YYEOHBIX IO3HABATENbHBIX M IPAKTHUUECKUX 3ajad,
IPUMEHATHh HAa3BAHHBIE MOJEJIbHBIE MIPEICTABICHMSI JUIsl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMHUYECKUX PEAKIIHIA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeICTBUSA:

BJa/IeTh OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHMS BEUIECTB U XUMHUYECKHUX
peakuuii;

(GopMyIMpoOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOATEIBHO C(OPMYITUPOBAHHBIE BOMPOCHI B KadyecTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXJICHUN;

BJA/JIeTh HAaBBIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAaHUS U TPOBEACHUSA
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (OopMyIHpOBaThH
000011IEHUS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O NPOAEIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSATEIBLHOMY
MOMCKY METOJIOB pEelIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB ITO3HAHMS.

3) pab6ora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HHGPopMauuu (Hay4yHO-
NOMyJIsipHasi JUTEpaTypa XUMHUYECKOTO COAEpKaHUs, CIPABOYHBIE MOCOOUS,
pecypcbl MHTEpHETa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
peJICTaBICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOJbI MPU TMOUCKE H
orObope wuHpOpMalMK, HEOOXOAUMOM JJIi BBINOJHEHUS YYEOHBIX 3aaay
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
uHpopmaiuu (cxemsbl, rpaduKu, TMarpaMmbl, TAOJIULIBI, PUCYHKH U JIPYTHUE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM HMH(pOpManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAITIAAHOCTH.



KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBLIC yqeﬁmﬂe HeﬁCTBHHZ

3aaBaTb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOﬁ TCMBI B XOAC AHaJIora W/ uamn
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCHJIOKCHUA
OTHOCHUTCIIbHO BBIITOJIHCHUA Hpe,ZIHO)i(GHHOﬁ 3aJa4u,

BBICTYIIATh C TIPE3EHTAIMEH pe3yJbTaTOB IMO3HABATEIHHOU JCSATEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMU TIPH BHIMIOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl TIO0 MCCIICOBAaHUIO CBOMCTB
U3ydaeMbIX BEIIECTB, peaan3allii yIeOHOro MPoeKTa, U (POPMyITHpPOBATH BHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS MO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHUS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEeATEIbHOCTh, ONpeneisis €€ Leau W 3aJadd, KOHTPOJMPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpPEIaraéMblii  aJllOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ deKTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMUUYECKUX PEAKLHUSIX;

OCYLIECTBIISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHAIW3a WU
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTpaMMbl IO XUMUU Ha yriyOJIEHHOM
YPOBHE Ha YPOBHE CPEIHEro O0IIero oO0pa3oBaHMs BKIIIOYAIOT CHELM(UUECKHE
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUSI, YMEHHS U CIOCOOBI JEHCTBUI
10 OCBOEHHIO, MHTEPHPETAUU U MpeoOpa3oBaHUIO 3HAHUM, BUABI 1E€ATEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHbIX Y4E€OHBIX
CUTyalUsX, a TAKKE B PEAJbHBIX )KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C XUMHUEN. B
POrpaMME II0 XUMHUHM NPEAMETHBIE PE3YJbTAThl MPEICTABICHBI MO TOJAaM
W3YUYCHHS.

10 KJIACC
[IpenMeTHble pe3ynbTaTbl OCBOCHHMS Kypca «OpraHuyeckas XuUMHS»
OTPAXKAIOT:



c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK M €€ poJiM B 0OECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM AKOJOTHUYECKOM, SHEPTETUUECKON U
MUIIEBO 0€30MaCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B oOecrieueHun PalMOHAIBHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHUHM MHUPOBO33PEHUS U OOIIECH KyJIbTYpPHI
YeJIoBeKa, a TaKKe DJKOJOIMYECKHM OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHSI — XUMHUECKUN IIIEMEHT, aTOM, SIIPO U DJICKTPOHHAs
o0oyouka aroma, s-, p-, d-aTOMHBIE OpOWTaM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI aToMa, TuOpuau3alsi AaTOMHBIX OpOuTalield, HWOH, MOJEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCJIECHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GYHKIIMOHAbHAS
rpynmna, pajadkail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAasl), H30MEpbl, TOMOJIOTUYECKUM psJ, TOMOJIOTH, YTJIEBOIOPOIbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEOUHEHHS], MOHOMED, MOJUMEp,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpPEBpallCHUs DHHEPrud TMpPHU XUMHUYECKUX PpEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHMMAHUSI TPUUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHUI; MPEJICTABICHUS
O MEXaHM3MaX XHMHUYECKHX pPEaklnil, TEePMOJUHAMHUYECKUX M KHHETHUECKHUX
3aKOHOMEPHOCTSX UX MPOTEKAHHUs, O B3aUMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHBIN 3pdekToi, opueHTanTs! I u Il pona);
(bakToJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH ~ YEJIOBEKa, OOIMX  HAy4YHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOU3BO/JICTBA (Ha MpUMEPE MPOU3BOJICTBA METAHOJIA, TEPEePadOTKU HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJIb30BaTh COOTBETCTBYIOUIUE MOHATUS MPH
OIMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

WCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX M CKEJIETHBIX) (hOPMYJT OpraHUIECKHUX
BEILIECTB;



COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIUA U PACKPHIBATH UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUH  MOCPEICTBOM  COCTABJICHHS
AJIGKTPOHHOTO ©OanaHca JTUX pEaKIHi, peakiuii HOHHOrO oOOMeHa MyTEM
COCTABJICHMSI MX TIOJIHBIX U COKPAIIEHHBIX MOHHBIX YPABHEHHUI;

U3rOTaBIMBATh MOJIENIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPALUH
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHHUN: yCTaHABIHMBATH MPUHAIC)KHOCTh M3yUEHHBIX
OpraHMYEeCKUX BEHIECTB MO0 HX COCTaBYy U CTPOCHUIO K OIpEACIIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMATUYECKOMN
HomeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BaHUS NJIsi OTICIBHBIX
IPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTWIEH, TOJIYOJ, TJIMLEPHUH,
ATUJICHTJIMKONb, (EHOJ, (opMalbAEeTUll, aleTadbACTHI, alleTOH, MypaBbHHAas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsI, OJICMHOBAsS, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWUI, MU30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpTraHUYECKUX COCJUHEHMSIX (KOBAJICHTHAss U WOHHAsi CBs3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nuecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, aJIKaIUCHOB,
QJIKUHOB, apPOMATHYECKHUX YTJIEBOJOPOJOB, CIUPTOB, aJIbJACTUIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIMl C WCIOJB30BAHUEM CTPYKTYPHBIX
hopmy;

c(OPMHPOBAHHOCTh yMEHHS TOATBEP)KIATh HA KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPAaTHOCTH ¥ THITA KOBAJCHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSIHHSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Coipbsi (He(dThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKu W
MPAKTUYECKOE TPUMEHEHUE TIPOAYKTOB NIEPEPadOTKH;



c(hOpPMHUPOBAHHOCTh BIIAJICHUSI CHCTEMOW 3HAHWN O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HaHUS — HAOJIOJACHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSITh 3TH 3HAHMUS;

c(hOpMHUPOBAHHOCTD YMEHUS MPUMEHSTh OCHOBHBIE onepanunu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATHU3AIINIO, BBISBICHUE NMPUYMHHO-CJICJACTBEHHBIX CBA3CH — IS U3Yy4YCHUS
CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBIATH B3aUMOCBSI3h XUMHUYECKUX 3HAHUM C
MOHSTUSAMM U TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepHaJbHOIO €IMHCTBA MHUpAa,
UCIIOJIB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONM XHUMHM ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

cOPMHUPOBAHHOCTh YMEHHM: TMPOBOJUTH PACUETHI IO XUMUYECKUM
dbopmyllaM U ypaBHEHHUSIM XUMHUUYECKUX PEAKIMKM C MCIOIb30BaHUEM (PU3HUECKUX
BEJIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKICHUIO XUMHUYECKOU
dbopMyIibl BElIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHUYECKHUX JJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJIOBEKAa, CBS3aHHOW C MepepadoTKOM
BEIIIECTB, UCMOJIb30BaTh MOJYUYCHHBIE 3HAHUS ISl IPUHSATHUS TPAMOTHBIX PEIICHUM
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHUH: CAMOCTOSITENIbHO TIJIAHUPOBATh U TPOBOJIHTH
XUMHUUYECKUN DJKCIEPUMEHT (TOJIyYeHHE W M3YYEHHE CBOMCTB OPTraHUYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB W
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPTraHUYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
O0e3zomacHoro oOpamieHusi ¢ BEHIeCTBaMU M JIA0OPATOPHBIM OOOpPYAOBAHHUEM,
dbopMynUpoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pazIuuyHON dopme
pe3yJabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPAaBHUJIa IKOJOTHYECKH I1€1eCO00pPa3HOTO TOBEACHHS B OBITY H
TPYJOBOM JEATEIBHOCTH B IIEJSAX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulien
MIPUPOJTHOM Cpebl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABaTh OIMACHOCTb TOKCHYECKOTO JEUCTBHUSI HA KUBBIE OPraHU3MBI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas CMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBIILJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIB3a;



c(hOpPMHPOBAHHOCTh YMEHUMW: OCYIIECTBIIATH IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHUKAX (Hay4YHas U y4eOHO-HAydHAs
JauTepaTypa, CpelcTBa MaccoBoil nHbopMmaiuu, UHTEepHET U Apyrue), KpUTHUECKU
aHAIM3UPOBaTh XUMHUUECKYI0 MH(pOpMaIuio, nepepadarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOU 3a1auei.

11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XUMUS» OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUuaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIeueHWH yCTOMYHUBOTO
pPa3BUTHS, B PEHICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUAJIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEYCHUH PAIMOHAIBHOTO MPUPOIOIONIH30BAHUS, B
GbopMUpPOBAaHUM MHUPOBO33PEHUST M OOIIEN KyJIbTyphl YEJIIOBEKa, a TakxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHMS K CBOEMY 3J0POBBIO M IPUPOIHON

cpene;
BJIAJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIIE IOHATHS — XUMHYCCKHHM OJJIEMEHT, aToM, SJIpO aToMa,

M30TOIIbI, AJIEKTPOHHAsA 000JI0YKa aToma, S-, p-, d-aTOMHBIE OpOUTaIU, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TMOpHUIM3alisl aTOMHBIX OpOWTaneil, HOH,
MOJIEKYJa, BAJICHTHOCTb, 3JEKTPOOTPULIATEIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHUYECKasi CBsI3b (KOBAJIGHTHAs, WOHHAs, MeTaJulndeckasi, BOJOPOJIHAs),
KpUCTAJUIMUECKasl pEmI€TKa, XUMHUYECKas pPeakIus, pacTBOpP, DIECKTPOJIHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAass JUCCOIMAIIMs, CTENEHb JIUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIuu, CKOPOCTh XUMUYECKON pEeaKlUH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJIUTHYECKOM TUCCOLMALMNM, NEPUOIUYECKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEMIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JeKallueé B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA W CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHHH;  COBPEMCHHBIE
MpEACTaBJICHUs] O CTPOSHHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJACTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuii, TEPMOAMHAMHUYECKUX W  KHHETHYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHUsI, 0 XUMUYECKOM PaBHOBECHH, PACTBOpPAX W JHUCIIEPCHBIX CHUCTEMAX;
(bakToIOTHYECKHE CBEJCHHUS O CBOWMCTBAX, COCTaBe, MOITYYEHUH U 0OE€30MacHOM
WCIIOJIb30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEIECTB B OBITY U MPAKTUYECKOU



NESTENIbHOCTH ~ YelIOBeKa, OOIMMX  HAay4YHbIX  NPHUHIUNAX  XUMHUYECKOTrO
IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTepHbIC MPU3HAKK TOHATHUH,
YCTaHaBJIMBATh UX B3aUMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOIIME IOHSITHUS NPU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHUI;

c(OpMUPOBAHHOCTh YMEHHsI HCIIOJIb30BATh XMMHUYECKYIO CHMBOJUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PpEaKLUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIIBHBIX
BEILECTB;

Cc(pOPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAIECHTHOCTh U CTETIEHb OKUCIIECHUS
XUMHUYECKUX 3JIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUInYecKas, BOJOpPOAHAs), THUII KPUCTAUIMYECKOW pElETKU
KOHKPETHOT'O BEILIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCHUMOCTh CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOH PpEIIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBII MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAcCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTABY, XUMUUYECKUE PEAKIIMHU 10 PA3INYHBIM IpU3HAKaM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTENEHE OKHCIIEHHUA JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aropa H
JPYTHUE); CAMOCTOSITENIbHO BBIOMPATh OCHOBAHMS U KPUTEPHUH JJI KIlacCU(DHUKALINU
U3Yy4aeMbIX BEIECTB U XUMUYECKUX PEaKLUM;

c(OpMUPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBICI MEPHOJUYECKOTO 3akoHa /.
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHUM: XapaKTEepU30BaTh dJEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOrO IMEPUOIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa,  UCHOJB3Yys  TOHSTHS
«QHEPIreTUYECKUE YPOBHMW», «IHEPIETUUYECKHUE IMOAYPOBHU», «S-, p-, d-aTOMHBIE
opOuTaNnn», «OCHOBHOE M BO30YXIEHHOE HIHEPreTUYECKUE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XHMHMUYECKHX 3JIEMEHTOB M UX
coequHeHUM no mnepuojgaMm U rpymnnaMm Ilepuonnueckou cucrembr J[. U
MeHnneneeBa, BaJleHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JI0YECK;

cOpPMHPOBAHHOCTh YMEHHMI:  XapakTepu30BaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYILIECTBOBAHME TEHETUYECKOW CBSA3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
IIOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINM;



cOPMHPOBAHHOCThL yYMEHHUSI PACKpPBhIBaTh CYIIHOCTh: OKHCIHUTEIHHO-
BOCCTAHOBHUTEIHHBIX PEAKIIUNA MOCPEIACTBOM COCTABJICHHS AJICKTPOHHOTO OajaHca
ITUX PEAKIUN; PeaKIuii MOHHOTO OOMEHa IyTEM COCTaBIICHUS WX TOJHBIX H
COKPAIllEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  THUAPOJIN3d;  PEaKUUH
KOMILJIEKCOOOpa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

c(OPMHPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH TPOTEKAHMUSI
XAMHUYECKUX PEAKIMU C Y4ETOM HX IHEPre€TUUECKHUX XAPAKTEPUCTHK, XapakTep
U3MEHEHHSI CKOPOCTM XHMHYECKOW pEAKUUH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakXKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JIe)KAIKE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIIOTHI, aMMHAaKa,
oOlue Hay4yHble TMPUHIUINBI XUMHYECKUX TPOU3BOJCTB; 1EIECO00Pa3HOCTD
MPUMEHEHUS HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHUS COOTHOIICHUS PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYyYHOIO
MO3HAHUS SIBJICHUW MPUPOABl — HAOMIOAEHUE, H3MEpPEHUE, MOJICIUPOBAHNUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U JUIsI OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOM JEATENLHOCTH YEJIOBEKA U B MIOBCEIHEBHOMW KU3HU;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIISATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oJee 0OCO3HAHHOTO MOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BAHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLEHTPALUs;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCCe
ui 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
pEaKINM; 3HAYEHUS BOJOPOIHOIO IMOKAa3aTess PaCTBOPOB KHUCIOT M UIEJIOYEH C
M3BECTHON CTEMEHBIO AUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIIMU, €CIU OJHO M3 MCXOJHBIX BEUIECTB JaHO B BHUJIE PacTBOpa C
OmpeIeIEHHOM MAacCOBOM JI0JIE€H pacTBOPEHHOTO BEIIECTBA WIIM JIAaHO B M30BITKE
(iMeeT TpHWMECH); JOJIM BBIXOJA MPOAYKTa pEaKInH,; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCMEpUMEHT  (MIPOBEACHHWE  pEaKluid  HOHHOTO  OOMEHa,
MOATBEPKAECHNE KAYECTBEHHOTO COCTABAa HEOPTaHUYECKUX BEIIECTB, ONPEAECIICHUE
Cpeapl pacTBOPOB BELIECTB C IOMOIIBIO HWHIAWKATOPOB, HW3YyUYECHUE BIIUSHUSA
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, pelleHHe



SKCHEPUMEHTANbHBIX 3afa4 1o TemaM «Mertae»y u  «Hemeramis»y) ¢
coOIoIeHHEM TIpaBMl 0€30MacHOro oOpallieHus: ¢ BEeUIECTBaMHU U J1aOopaTOPHBIM
oOopynoBanueM, (HOpMyIUpOBaTh II€lb HMCCICNOBAHUS, TMPEIACTABIATH B
paznuyHOi opMe pe3ybTaThl IKCIEPUMEHTA, aHAIU3UPOBATh U OIEHUBATH UX
JIOCTOBEPHOCT;

c(hOpPMHPOBAHHOCTh YMEHUI: COOIIOIaTh MTpaBUIa TOJb30BAHUS XHMHUYECKOM
mocyIol M 71abopaTopHBIM O00OpyJOBaHUEM, OOpaIeHUs C BEIIECTBAMH B
COOTBETCTBUHM C HWHCTPYKIHSIMHU IO BBINOJHEHUIO JAaOOPATOPHBIX XHUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpelbl M JOCTHXKEHHMS €€ yCTOMYMBOIO Pa3BUTHs, OCO3HAaBATh ONACHOCTb
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTAaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(hOpPMHUPOBAHHOCTh, YMEHUMN: OCYIIECTBIIATH IIEJICHANPABICHHBIN TOUCK
XUMHUYECKON nH(pOpMalNK B pa3IMUHbIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoM MHpopMauuu, MIHTEpHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUYECKYIO0 HMH(OpMaLUIo, nepepadaTsiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.
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3.3 VrieBoabl

9 1 https://m.eds00.ru/962BYGF10
Hroro no pazneny 41
Pa3znen 4. A3oTconeprkaimye opraHudecKkue coe{uHeHust
4.1 Awmunbsl. AMUHOKHACIOTEL. benku 12 2 https://m.edsoo.ru/K8B3H5PS1
Hroro no pazgeny 12
Paspnen S. BeicokoMoJIeKyIsIpHbIE COCAUHEHUSA
5.1 ‘ BricokoMoneKyIIsipHbIE COEIMHEHUS 6 https://m.edsoo.ru/VLVADEWAB
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 102 45
[TPOI'PAMME ’




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne i/ Konrtpoannbie Ilpakruueckue
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoma. Ilepuoanueckuii
3akoH u [lepuoanueckas cucrema
1.1 9 https://m.edsoo0.ru/R39EAGIPC
XUMHUYECKUX 3jiemeHToB J[. 1.
MemneneeBa
Crtpoenue BemiecTBa. MHOrooOpasue
1.2 11 1 https://m.edsoo.ru/W4FD2VJF8
BCILICCTB
1.3 XVWMHYECKUE PEAKIINH 19 1 3 https://m.edsoo.ru/QHDJZGESH
Hroro no pazgeny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hewmetamsl 31 1 https://m.edsoo0.ru/INCC2YQRJ
2.2 MerTanbl 23 1 https://m.edsoo.ru/YEUIWRJ21
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
MeToan! TO3HAHUS B XUMHH. XUMHS U
3.1 9 https://m.edso00.ru/2Q40I6NXK
KU3Hb
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 g

I[TPOIT'PAMME




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHust
(B

HeesiX

JJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

[Ipenmer u 3HaueHKE
OpraHM4YeCKON XUMHH,
MPEJCTaBICHHE O MHOTO00pa3uu
OPraHNYeCKUX COCTMHEHUIN

https://m.edsoo.ru/48G4H34K4

DIEeKTPOHHOE CTPOEHUE aToMa
yriieposia (OCHOBHOE U
BO30YKJIEHHOE COCTOSTHUS).
BanenTHbIE BO3MOXHOCTH aTOMa

yriepona

https://m.edsoo.ru/ODI6TSLIR

Xumu4deckas CBSI3b B
OpPTraHUYECKUX COCTUHECHUSIX.
MexaHu3mbl 00pa3zoBaHUs
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBA3EH.

https://m.edsoo.ru/C42CCDY5S

Teopus ctpoeHHst OpraHUYEeCKUX
coennHeHnit A. M. byrieposa.
CrapToBasi TMarHOCTHUKa

Buner uzomepun: cTpykTypHasi,
MPOCTPAHCTBEHHAS.
OnekTpoHHBIE 3P PEKTH B
MOJIEKYyJIaX OPTaHUIECKUX

0,5

https://m.edsoo.ru/MIAFQ4PQO

https://m.edsoo.ru/GN3QZ8AHX




COETUHEHUN

IIpencrasnenue o
KJaccu(UKauu u
crcTeMaTuyeckas HOMCHKIIATypa
(IUPAC) oprannueckux BEIIeCTB

https://m.edsoo.ru/P6AQNOU22

Knaccudukanus peakuuii B
OPraHN4eCKOM XUMHH

https://m.edsoo.ru/M5DJYMPIM

10

Cucremaruzanus u 00001eHue
3HAHUH 10 TEME

AJIKaHBI: TOMOJIOTHYECKHUH P,
oOmrast popmyia, HOMEHKIATypa
Y U30MEepHs, FJICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

du3znyeckne U XUMHUECKHUE
CBOMCTBA aJIKaHOB

https://m.edsoo0.ru/SKOA3EB67

https://m.edsoo.ru/SHWFWZ174

https://m.edsoo.ru/GVS8LNQJ3X

11

Haxoxnenne aikaHoB B
npupojie. CriocoObl OTydeHUs U
MIPUMEHEHHE AJIKAHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

[uxnoankansl: obmas Gopmyna,
HOMEHKJIATypa U U30MepHs,
0COOEHHOCTH CTPOCHHUS U
XUMHAYECKHUX CBOKMCTB, CIIOCOOBI
MOJIy4EHUs U TIPUMEHEHUE

https://m.edsoo.ru/Q4B590Q1A

13

Pemenue pacu€THbix 3a1a4 Ha
ONpeIETICHUE MOJIEKYIIIPHOMN
(hopMyITBI OPTaHHUYECKOTO
BEILIECTBA 10 MACCOBBIM JI0JISIM

https://m.edsoo.ru/ED66JALEK




14

15

16

ATOMOB DJIEMEHTOB, BXOIAIINX B
ero cocraB. Cucremaru3anus u
000011EHHE 3HAHUN 110 TEME

AJIKEeHbI: TOMOJIOTUYECKUM ps,
obmas hopmysia, HOMEHKIIATYypa,
ANEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MouieKynl. CTpyKTypHasi ¥ LIUC-
TpaHC-U30MEPHS AITKCHOB

Du3nyecKkue 1 XMMHUYECKHE
cBolicTBa ankeHoB. [IpaBuio
MapkoBHHMKOBa

CriocoOblI nostyueHus u
IIPUMEHEHHE AJIKEHOB

https://m.edsoo.ru/NCGOE2KO0J

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

https://m.edsoo.ru/YSODCR6ZN

17

[IpakTnueckas padora Ne 1 o
teme "l[lonydyenue >TusieHa u
M3y4YeHHUe ero CBOMCTB"

https://m.edsoo.ru/HHCGPAVHS

18

Pemenue pacu€THpIx 3a1a4 Ha
OIPEIETICHUE MOJIEKYIIIPHOU
(hopMyITBI OPTaHHUYECKOTO
BEIIECTBA

https://m.edsoo.ru/ XYWNMAYNA

19

20

AJIKaIMeHBI: CONPSKEHHBIE,
M30JIMPOBaHHBIE,
KyMynupoBaHHble. OcoO0eHHOCTH
AJIEKTPOHHOTO CTPOCHUS

XHUMHUYECKHE CBOMCTBA
CONPSKEHHBIX JTUEHOB

https://m.edsoo.ru/EKDS1U5UV

https://m.edsoo.ru/M356GLRBE

21

CriocoObl TOTy4eHHS U

https://m.edsoo.ru/KT8MI1N272




22

23

IIPUMEHCHUC aJIKAAWUCHOB

AJKHWHBI: TOMOJIOTHYECKHH Psij,
obmas hopmysia, HOMEHKIIATYypa,
AJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (pU3rUecKue cBOCTBA

XUMHNYECKUE CBOMCTBA aJIKUHOB

https://m.edsoo.ru/N65WYKD93

https://m.edsoo0.ru/MQ7A03SUC

24

25

KauecTBennsle peakuuu Ha
TPOMHYIO CBSI3b

CriocoObl nostyueHus u
IIPUMEHEHHE AJIKUHOB

https://m.edsoo.ru/45UN142UY

https://m.edsoo.ru/SYL7VWAMA

26

Pemenue 3agayu: pacu€rsl 1o
YPaBHEHUIO XUMUYECKOMN
peakuumn

https://m.edsoo.ru/Q7XMPZSRF

27

28

29

30

CucreMarusanus 1 0000I1IeHNE
3HAHUI 10 TEME

ApeHbI: TOMOJIOTHYECKUH P,
ob1mas popmysa, HOMEHKIATypa.
DNEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJ1 O€H30J1a U TOIYyoua, UX
(u3UvecKue CBOMCTBA

XUMHUYECKUE CBOWCTBA apEHOB:
peaKunu 3aMEeICHUS
XUMHYECKUE CBOWCTBA apEHOB:
peaKLy NPUCOETUHEHUS,
OKHCIICHHE TOMOJIOIOB O€H30J1a

10

10

10

https://m.edsoo.ru/19DNOPINS

https://m.edsoo.ru/ WNGDLBK5D

https://m.edsoo.ru/FCNHX9WY 1

https://m.edsoo.ru/CSBNGDUCS

31

Oco0EHHOCTA XNUMUYECKUX

11

https://m.edsoo.ru/F2K2CB5PG




32

CBOMCTB CTHUpPOJIa

Pemenne pacu€THbIX 3a1a4 HA
OIIpEeEIICHUE MOJIECKYJIIPHOU
(bopMyIIbl OPraHUYECKOro
BELIECTBA

11

https://m.edsoo.ru/QFKSRGCXW

33

CriocoObI mostyueHust u
NPUMCHEHHE apECHOB

11

https://m.edsoo.ru/2VKLXNJZ4

34

35

36

I'enernueckas CBS3b MEXKAY
Pa3IMYHBIMU KJ1accaMu
YIJIEBOJOPOJOB

Pacuérsl 1o ypaBHEeHUAM
XUMHUYECKHUX PEAKLIHM.
Cucremaru3zamus u 0000meHne
3HaHUH 1O TeMe

IIpuponnsiii ra3. [lomytHeie
He(TSIHbIE ra3bl

12

12

12

https://m.edsoo.ru/1X7QMST7F

https://m.edsoo.ru/9VBZTY4PI

https://m.edsoo.ru/CK1CUWWEN

37

KameHHbIi1 yrosps 1 IpoTyKThI
€ro nepepadoTKu

13

https://m.edsoo.ru/BDDEXD2FV

38

39

40

Hed1b 1 ciocobsl e€
nepepadotku. [Ipumenenue
MPOYKTOB TlepepaboTKu HEPTH
I'eneTnueckas cBsI3b MEXKIY
Pa3TUYHBIMU KJIaccaMu
YTJI€BOI0POIOB
["anoreHonpou3BoIHBIE
YTJIEBOIOPOIOB: DJIEKTPOHHOE
CTPOCHUE; PEaKIH 3aMEIICHUS
rajoreta

13

13

14

https://m.edsoo.ru/ORE9Y2CYG

https://m.edsoo.ru/HQ22U8ZHE

https://m.edsoo.ru/XX94BSSGR




41

[eiicTBue menoyei Ha
raJIOreHIIPOU3BOIHBIC.
BzaumopeiicTBue
JIUTrajJoreHaaKaHOB C MAarHUEM U
LIUHKOM

14

https://m.edsoo.ru/FF11CTQKA

42

43

44

45

Cucremaruzanys 1 00001ene
3HAHUM MO pa3aeiry
"YrneBonopoast"

[IpomexyTouHas KOHTPOIbHAs
pabora 1o Teme
"YraeBogopoib"

[IpenenbHbIE OMHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKHH Psif,
obmrast popmyna, CTpoeHue
MOJIEKYJI, U30MEpUs,
HOMEHKJIaTypa, Kiaccupukaus,
¢u3nueckue cBoiicTBa

XUMHUYECKHE CBOUCTBA

MMpEACIIbHBIX OAHOATOMHBIX
CIIUPTOB

14

15

15

15

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

https://m.edsoo.ru/EJH90TTS0

https://m.edsoo.ru/I9NSKPMLB

https://m.edsoo.ru/VHOGFCVLZ

46

CriocoOsl mostyueHus u
MIPUMEHEHHE OTHOATOMHBIX
CIIUPTOB

16

https://m.edsoo.ru/N9HOJ3V 12

47

[TpocTeie 3¢UpHI: HOMEHKIIATYpa
Y U30MepHs, OCOOEHHOCTH
(1)H3H‘—IGCKI/IX U XUMHNYCECKUX
CBOWCTB

16

https://m.edsoo.ru/UUYC7UU21

48

MHOroaToMHbIE CITUPTHI:
STWJICHTJIMKOJIb U TNIMLEPHUH, UX

16

https://m.edsoo.ru/KMYAEG65AX




49

(bU3UYECKHEe U XUMHUYECKUE
CBOMCTBA
CriocoObl TTOTy4eHHS U

IMIPUMEHCHUE MHOI'OATOMHBIX
CIIUPTOB

17

https://m.edsoo.ru/EU9L4B5H6

50

@DeHOJI: CTPOCHUE MOJIEKYIIBL,
¢du3nveckne CBONCTBA.
TokcuuHocTs (heHoNa

17

https://m.edsoo.ru/0117TP1EX

51

52

XuMu4eckue cBoicTBa (heHoIa

CriocoObl nostyueHus u
pUMeHeHue GpeHona

17

18

https://m.edsoo.ru/DRURODFRJ

https://m.edsoo.ru/60B9BOAKU

53

[IpaxTuueckas padora Ne 2.
Pemrenue sxkcriepuMeHTaIBHBIX
3a1a4 1o reme "CrnupTsl U
¢benomnsr"

18

https://m.edsoo.ru/SHIGNHMGK

54

55

CucreMarusanus 1 00001IeHNE
3HAHUH 10 TEME

AnbIerupl 1 KETOHbI:
3JIEKTPOHHOE CTPOEHHUE
KapOOHUIILHON TPYTIIbI;
TOMOJIOTHYECKHUE PSIIBI, 00IIIast
dhopmyna, uzomepus u
HOMEHKJIaTypa

18

19

https://m.edso0o.ru/J7BOQOWB6

https://m.edsoo.ru/DHUDYUVGN

56

57

ANBIIETHIB M KETOHBIL:
(dbu3nyeckre CBOMCTBA; peakuu
MIPUCOCTUHECHUS

Peakuuu okucinenus u
Ka4eCTBEHHBIE PEAKLIMHI

19

19

https://m.edsoo.ru/FTMHFTV8V

https://m.edsoo.ru/MT7LK3HUT




58

aAJIbACTUI0B U KETOHOB

CriocoObl mosryyeHust
aJIbJICTUJIOB M KETOHOB

20

https://m.edsoo.ru/KOSEDOZNC

59

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIC KHCIIOTHI,
0COOEHHOCTH CTPOCHHS X
MOJICKYJI

20

https://m.edsoo.ru/3AG3MM12R

60

61

62

63

64

N3omepusa u HoMeHKIIaTypa
KapOOHOBBIX KHCIIOT, UX
¢busnveckne CBONCTBA

XuMu4ecKkue cBOMCTBa
IPeJebHBIX 0JJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

OcobeHHOCTH CBOMCTB
MYpPaBbUHON KHCIIOTHI.
MHoroo0Opa3ue kapOOHOBBIX
KHCIIOT

Oco0eHHOCTH CBOMCTB:
HenpeaeIbHbIX U
apOMaTUYECKUX KapOOHOBBIX,
TUKapOOHOBBIX,
THJIPOKCUKApOOHOBBIX KHCIIOT.
[IpencraBuTenyu BhICIINX
KapOOHOBBIX KHCJIOT

Ilonstue o IMPOU3BOJHBIX
Kap6OHOBBIX KHUCJIOT

20

21

21

21

22

https://m.edsoo.ru/88RK8HSL4

https://m.edsoo.ru/FG799CL7C

https://m.edsoo.ru/NCRPAK4ZQ

https://m.edsoo.ru/PO7B20AZG

https://m.edsoo.ru/ASMQKWR52

65

CriocoObl TTOTy4eHHS U
MIpUMEHEeHHE KapOOHOBBIX

22

https://m.edsoo.ru/ZY83U8721




66

KHCJIOT

Crnoxuble 3(upsL:
TOMOJIOTHYECKHH psifl, oOmmas
dopmyia, u3oMepus u
HOMEHKJIaTypa

22

https://m.edsoo.ru/4C5SQIMALE

67

duznueckue 1 XUMHUYECKHE
CBOHCTBa 3(UPOB

23

https://m.edsoo.ru/TCIGEW2K6

68

Pemenne pacu€rHbIX 3a1a4: 10
YPaBHEHUIO XUMUYECKOMN
peakuuu, Ha OIpeesIeHre
MOJIEKYJISIPHOM (hOPMYJIBI
OpPraHUYECKOI0 BEIECTBA

23

https://m.edsoo0.ru/K512Q0HVD

69

70

71

72

[IpaxTuueckas padora Ne 3.
Pemrenune skcriepuMeHTaIBHBIX
3aja4 rno reme "KapOoHoBbIE
KUCIOThI. CloxHbIE Y3PUPHI"

XKupsr: crpoenue, pusndeckue u
XMMHYECKHUE CBOMCTBA
(runposnus)

OcoOeHHOCTH CBOMCTB KUPOB,
COJIepIKALINX OCTaTKH
HenpeAeIbHbIX KUPHBIX KUCIOT.
Kups! B npupone

MBpbl1a KaKk COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, UX
Mmotrotiee neiicrue. [lonstue o
CHHTETHYECKUX MOIOIIUX
cpenctBax (CMC)

23

24

24

24

https://m.eds00.ru/OGEJG1Z6Q

https://m.edsoo.ru/9SIVVGAD3

https://m.edsoo.ru/HAIOMQYAG6

https://m.edsoo.ru/YPLLOQUE7




73

74

75

I'enernueckas cBs3b
YIJIEBOIOPOAOB U
KHCIOPOACOACPIKAIINX
OpPraHUYECKUX BEIIECTB
Pacuérbl o ypaBHEHUIM
XUMHYECKHUX PEaKIIHi

Cucremaruzanusa U 0000IIeHne
3HAHUHU 110 TEME

25

25

25

https://m.edsoo.ru/ASFISXVSU

https://m.edsoo.ru/LZ5VLL2BX

https://m.edsoo.ru/SSWMEF7D7

76

OOm1ast xapaKTEepUCTHKA
YIII€BOJOB U KJIACCH(PHUKAIIHS
YIJIEBOJIOB (MOHO-, IU- U
oJIMcaxapu/bl)

26

https://m.edsoo.ru/0 1 RIX8HGR

77

78

79

80

Monocaxapuabl: pu3nyecKue
CBOMCTBA M HAaXOX/ICHUE B
pUpoie

[IpuMeHeHue IIII0KO3bI, €€
3HAUEHUE B J)KU3HEIEATEIbHOCTH
opranusma

Jucaxapunpl: caxaposa,
MaJjbTO3a U JIAKTO34.
Haxoxnenue B npupone u
MIPUMEHEHHE TUCaAXapHIOB

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIEKYI, GU3NYECKUE U
XHUMHYECKHE CBOMCTBA,
MIPUMEHEHHE

26

26

27

27

https://m.edsoo.ru/SDKMBGIF6

https://m.edsoo.ru/6LS9BLN9Q

https://m.edsoo.ru/0YDXJOOUH

https://m.edsoo.ru/52Z6UKUNG

81

[TonsiTre 06 UCKYCCTBEHHBIX
BOJIOKHAX

27

https://m.edsoo.ru/CPO60DRNM




82

83

84

Pemenue pacueTHbIX 3a71a49 Ha
oTpe/ieNieHUE JT0JIA BBIXO/1a
MPOYKTa PEaKIUU OT
TEOPETUYECKH BO3MOIKHOTO
Cucremaruzanys 1 00001ene
3HAHHUU IO pa3Jeiny

KonTponbhas padota no teme
"Kucnopoacoaepxaiiue
OpraHUYeCKUE COCTUHEHUA"

28

28

28

https://m.edsoo.ru/FVQ99R8JH

https://m.edsoo.ru/YTA71SOGH

https://m.edsoo.ru/40ZT3216M

85

AMUHBI: K1accuuKaIms,
CTPOEHHUE MOJIEKYJI, 001Iast
dbopmyiia, u3omepus,
HOMEHKJIaTypa ¥ (pu3ruecKue
CBOMCTBA

29

https://m.eds00.ru/64T9T10ZV

86

87

88

&9

XHUMUYECKUE CBOKCTBA
annpaTHIECKUX aMUHOB

AHWIIMH: CTPOCHHUE AHWIINHA,
0COOEHHOCTH XMUMHYECKUX
CBOWCTB aHWJIMHA

CriocoObI ostyueHust u
pUMEHEHHE aln(aTHYECKUX
aMuHOB. Beepocculickas
IpoBepoyHas pabora

AMWHOKHUCIIOTHI: HOMCHKIJIaTypa
" n30Mepus, (1)1/13I/I‘-ICCKI/IC
CBOICTBA. OTI[CJ'IBHBIC
MNpeACTABUTCIIN O-aMUHOKHUCIIOT

29

29

30

30

https://m.edsoo.ru/MYC4DL1GD

https://m.edsoo.ru/FRTQ7TUDA

https://m.edsoo.ru/LCF82MVKH

https://m.edsoo.ru/RQIQFGFVC

90

XUMHYECKHE CBOMCTBA

30

https://m.edsoo.ru/16QZ981X7Z




91

92

AMHHOKHCIIOT, UX
OHOJIOrHYECKOE 3HAUCHUE
amuHokuciior. CuHTE3 U
THIPOJIU3 TIENTHIOB

benku kak npupoHbIe
MIOJINMEPBI; CTPYKTYPHI OEJIKOB

XHUMHUUYECKUE CBOUCTBA OEIKOB

31

31

https://m.edsoo.ru/C031GD96B

https://m.edsoo.ru/67MDSJICA

93

A3zoTcoaepxaiue
IreTCPOUUKINYICCKHUC
coennHenus. HykiienHoBbie
KHCJIOTBI: COCTaB, CTPOCHUE U
OuosIorn4ecKas poJb

31

https://m.edsoo.ru/6A9USIK1G

94

[IpakTuueckas padora Ne 4.
Pemenne OKCIICPUMCHTAIIbHBIX
3a7a4 1o TeMe
"A3oTcoaepKaiire
OpraHuvecKkue coeanHeHus"

32

https://m.edsoo.ru/NC46Z2YR7

95

[IpaxTnueckas padora Ne 5.
Pemenue skciepuMeHTAIbHBIX
3aga4 no teme "PacriozHaBaHue
OpraHNYeCKUX COCTUHECHUI"

32

https://m.edso00.ru/4GSLO35TE

96

97

KonTponbHas pabota mo Teme
"A3oTcoaepxaiiue
OpraHNYeCKHUE COCTUHEHUA"

OCHOBHBIE TTOHSITHSA XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COCJIMHEHUN U METOIbI MX
CHUHTE3a —IOJIMMEPHU3AIU U
MMOJIMKOHICH CAITHS

32

33

https://m.edsoo.ru/R69Q6G8OU

https://m.edsoo.ru/7SVOQS 110N




98

99

IImactmaccel. YTunuzanus u
nepepaboTKa MiIacTuka

DJ1acTOMEpbl: HaTypaJbHbIN
CHUHTETHYECKUE KayuyKu. Pe3nna

33

33

https://m.edsoo.ru/1U7EQ648Y

https://m.edsoo.ru/SO6ALFPLS

100

BonoxkHa: HaTypanbHEbIE,
HCKYCCTBEHHBIE, CHHTETUYECKHE.
[Tonumeps! cnenuanbHOrO
Ha3HAYCHUS

34

https://m.edsoo.ru/DQOJRVK4H

101

[IpaxTuueckas padora Ne 6.
PGHICHI/IG BKCHepI/IMeHTaJII)HBIX
3ajad4 1o Teme "Pacro3naBanue
IUIACTMACC U BOJIOKOH"

34

https://m.edsoo.ru/Y 1QQLRSOP

102

O000111eHrE U CHCTEMATHU3ALIHS
W3YYCHHOTO MaTepuaa Imo TeMe
"BbicokoMoOneKynsipHbIe
coeauHeHus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102

4,5

34

https://m.edsoo.ru/REGCOZS45




11 KJIACC

KoauuecTBO 4acoB

Ne Hara DJIeKTpoHHbIe UG pPOBbIE
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydeHusi o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

Atom. CocTaB aTOMHBIX SJIED.

1 i 1 https://m.edsoo.ru/NOPBJ3G7J
XuMuueckui dneMenT. M30To1n!
CrpoeHue 3IEKTPOHHBIX 000I0UEK

2 p p 1 https://m.edsoo.ru/9MTBPF8US
aTOMOB, KBaHTOBBIC UHCIIa
Kimaccudukamuss XuMUIeCKUX

3 (uran 1 https://m.edsoo.ru/MDGLT301C
3JIEMEHTOB (s-, p-, d-, f-3emMeHThI)
Pacnpenenenue 31eKTPOHOB 110

4 peAl p 1 https://m.edsoo.ru/HN5VJRET?2
aTOMHBIM OpOUTaISIM
DneKTpOHHBIE KOH(UTYpalUH

5 aTOMOB AJIEMEHTOB B OCHOBHOM H 1 https://m.edsoo.ru/S6MO011PUG
BO30YX/JIEHHOM COCTOSTHUU
DJIeKTPOHHBIE KOH(DUTYpAILUU

6 p (I) ypatt 1 https://m.edsoo.ru/3ZORH4PQOL
MOHOB. DJIEKTPOOTPULIATENLHOCTD
[Iepuoanueckuii 3aK0H U
[lepuonnueckas cucrema
XUMHUecKnx niaeMenToB 1. U.

7 A 1 https://m.edsoo.ru/RRTS1FRBD
MenpeneeBa, CBSI3b C
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XUMHUYECKHUX DIIEMEHTOB

8 1 https://m.edsoo.ru/M2BG8LQGU

1 00pa3yeMbIX UMHU MPOCTHIX U
CJIO’KHBIX BEILIECTB MO IPyIIaM U




eproam
Cucremaruzanusa 1 0000IIeHnE
3HAaHUHU 110 TEME

https://m.edsoo.ru/FOHYMABMC

10

Bunn xumMu4ueckou CBSI3H.
MexaHu3MBbl 00pa30BaHUS
KOBAJICHTHOU CBs3U. Bogoponnas
CBA3b. MeXXMOJIEKYIIsIpHBIE
B3aMMOJEICTBUS

https://m.edsoo.ru/YSFOZQORM

11

BaneHTHOCTD U BaJICHTHBIE
BO3MOKHOCTH aToMOB. CBS3b
3JIEKTPOHHOU CTPYKTYPbI MOJIEKYJ
C UX TEOMETPUYECKUM CTPOCHUEM

https://m.edsoo.ru/FLOBCCB2E

12

13

14

15

[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHMSIX: COCTaB U
HOMEHKJIaTypa

BemecTsa MoJIeKyIISIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS.
TuIbl KPUCTAUTUYECKUX PEIIETOK
¥ CBOMCTBA BEIIECTB

[TonsATHE O IUCTIIEPCHBIX
cucremax. [Ipencrasnenue o
KOJUIOUIHBIX pacTBOpax
HctrHHBIE pacTBOPHI:
HACBIIICHHBIEC U HEHACHIIICHHBIE,
pPacTBOPUMOCTb.
Kpucrannoruapatsl

https://m.edsoo.ru/PNUHMOOPS

https://m.edsoo.ru/40CASLVY3

https://m.edsoo.ru/8QWSNJMIO

https://m.edsoo.ru/MI2GZKJ8B

16

CriocoObI BRIpaOKECHHS
KOHIICHTPAIlMU PaCTBOPOB

https://m.edsoo.ru/ZUAKS9SXC




17

Pemrenue 3agau ¢

HUCIIOJIL30BAaHUEM ITOHSATHI

"MaccoBast 107151 paCTBOPEHHOTO
nn

BewlecTBa'", "MoJIsIpHas
KOHLeHTpauus"

https://m.edso0o.ru/9YYGI9X6FN

18

19

Krnaccudukanus u HoMeHKIaTypa
HEOPraHUYECKHUX BEILIECTB

Cucremaruzanusa 1 0000IIeHNE
3HAHUH 110 TEME

https://m.edsoo.ru/Y3JUK9OMC4

https://m.edsoo.ru/7LEFEOFMS5

20

21

22

KonTponbHas padoTa no temam
"CTpoeHue aToma.
Ilepnonnueckuil 3aK0H 1
[lepuoauueckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
Menpeneesa", "Crpoenue
BemecTBa. MHOTooOpas3ue
BemiecTs"

Knaccugukanus Xummuaeckux
peakluil B HEOPraHU4YECKON U
OpPraHUYECKON XUMUU. 3aKOH
COXpaHEHUs1 MaCChl BELIECTB;
3aKOH COXPaHEHUs U
MIPEBPALICHUS YHEPTUN TIPU
XUMHYECKHUX PEaKIMIX
TemnoBbie 3G HEKTH XUMUYECKUX
peakuuil. TepMmoxumuueckue
YPaBHEHHUS

https://m.edsoo.ru/SARJUK9HZ

https://m.edsoo.ru/ZOMZMEREE

https://m.edsoo.ru/9TSXHFMT4

23

Brrunciienus o ypaBHEHUSIM
XMMHYECKUX PEAKIU U

https://m.edsoo.ru/VSWAVUXOH




24

TEPMOXUMHUYCCKUM YPAaBHCHHAM

CKopocTh XMMHUYECKOM peakuuu,
e€ 3aBUCHMOCTb OT PAa3JIUYHBIX
¢axropos. Katanus n
KaTaJM3aTopbl

https://m.edsoo.ru/DSEHND9EL

25

T'omorennsie u TCTCPOTCHHLBIC
peakuu

https://m.edsoo.ru/RN8POZ7YO

26

27

28

29

30

[IpaxTuueckas padora Ne 1 o
teMe "BinsHue pa3nuyHbIxX
(hakTOpOB HA CKOPOCTH
XUMHUYECKON peakuun"

OObpaTtumbie U HEOOpaTUMBbIE
peakunn. XuMHU4ECKOe
paBHOBeCHE

ITpakTuyeckas pabora Ne 2 o
TeMe "BinsiHne pa3nnyHbIX
(akTOpOB Ha MOJIOKEHUE
XMMHUYECKOTo paBHOBecus"

DNEeKTPOIUTHYECKAS
nucconuanus. CuibHbIe U crabbie
aneKkTponuThl. CTeneHb
JUCCOITUAITTI

HNoHHOe npon3Be/IeHHe BOAbI.
Cpena BOOHBIX pacCTBOPOB.
Bogopoausrii mokasarens (pH)
pacTtBopa

https://m.edsoo0.ru/NGQO5JTY7

https://m.edsoo.ru/XHPQ3BRAJ

https://m.edsoo.ru/UMB65DAVK

https://m.edsoo.ru/SUJMTOHPO

https://m.edsoo.ru/7S6FENI1 YU

31

I'maponus coneit. Peakiuu,
MMPOTEKAIOIINE B pACTBOPaX

https://m.edsoo.ru/LSHMAMHLJ




32

SJICKTPOJIHUTOB

[Tpaktuyeckas padora Ne 3 o
Teme "XUMHUYECKHE PEaKIUU B
pacTBOpax AJAEKTPOIUTOB"

https://m.edsoo.ru/RDECXFMNS

33

OKHCIUTEIIBHO-
BOCCTAaHOBUTEIIbHBIE PEAKIIHH.
Baxnaennmme OKUCINTENN |
BOCCTAaHOBHUTEIIH

https://m.edsoo.ru/AF9ATHSZT

34

35

36

MeToa 3J1eKTpOHHOTO (3JIEKTOHHO-
HMOHHOTO) OanaHca

DNEeKTPOIN3 PaCTBOPOB U
pacriaBoB BEIIECTB

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

https://m.edsoo.ru/LCSPR4PCZ

https://m.edsoo.ru/7UCOBIP3Q

https://m.edsoo.ru/MBRCIJ2BHV

37

38

Pemenune 3amaq Pa3JINIHbIX TUIIOB

Cucremaruzanusa 1 0000IIeHNE
3HAHUHU 110 TeMe " XUMUUYECKHE
peakuun"

https://m.edsoo.ru/REEKUYHAU

https://m.edsoo.ru/OOCUUKMFI1

39

KonTponbhas pabota no teme
"Xumunyeckue peakuuu"

https://m.edsoo.ru/E120ZSNS2

40

[TonoxeHrne HeMeTaIOB B
[Iepnonnueckoii cucreme
XAUMHUYECKUX dieMeHToB /I, M.
MenaeneeBa 1 0COOCHHOCTH
CTpOCHHS MX aTOMOB. Du3mueckne
CBOMCTBa HEMETAJIIIOB

https://m.edsoo.ru/S2TIIG534

41

Annotponusi HeMeTauIoB (Ha
pUMepe KUCIOpOo/Ia, Cephl,
dbocdopa u yriepona)

https://m.edsoo.ru/DKHVETX6S




42

43

44

Bonopona: nonyuenue,
¢buznvecKue 1 XUMHUECKUE
cBoycTBa. ['mapuael

I'aorensl: HaxoXACHUE B
MIPUPO/IE, CIIOCOOBI IMOTYYEHUS,
(bU3UYECKHEe U XUMHUYECKUE
CBOICTBA

l"anorenoBonopoabl. Baxkneiue
KHUCJIOPOJCOAEpKAIIINe
COCJIMHEHHS raJIOT€HOB

https://m.edsoo.ru/EOAB3TJZ2

https://m.edsoo.ru/SESM200XI

https://m.edsoo.ru/FWWH6A36]

45

JlaGopaTopHbIe B MPOMBIIILICHHBIC
CIOCOOBI TIOJYYCHHUS TaTOICHOB.
[TpuMeHeHHe TaJIOTeHOB B UX
COEAMHEHUI

https://m.edsoo.ru/ULSR2WQ2T

46

[IpaxTnueckas padora Ne 4.
PCHIGHI/IG BKCHepI/IMeHTaJ'IBHI)IX
3aga4 o treMe "["anoreHsr"

https://m.edsoo.ru/VIHPYU202

47

Kucnopon: nabopatopusie u
MIPOMBIIIIJIEHHBIE CIIOCOObI
noJiydeHusi, Gpuznyeckue u
XUMHYECKHE cBOKcTBA. O30H.
[TpumMeHeHHe KUCIopoia U 030Ha

https://m.edsoo.ru/SLQHHIJCFF

48
49

OKcuIbl ¥ TEPOKCHUIBI

Pemenue 3amaq Pa3JINIHbIX TUIIOB

https://m.edsoo.ru/4AMRVPMOQAI
https://m.edsoo.ru/Q8LS0HZYY

50

Cepa: Hax0KJI€HUE B PUPOJE,
CHOCOOBI MOJTy4YeHUs, PU3NUECKHe
Y XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/3JASFNQQK

51

CepoBoniopon, cynbhuabt

https://m.edsoo.ru/PMO9PHT?23




52

53

54

55

Kucnopoaconepxkamue
coequHeHUs cepbl. OcOOEHHOCTH
CBOWCTB CEPHOM KUCIOTHI

[TpakTuueckas padora Ne 5.
Pemenue skciepuMeHTATBHBIX
3aga4 no teme "Cepa u e
coeauHeHu"

A30T: HaXOXKJICHHUE B TIPUPOJIC,
CrocoObI MOTy4YeHUs, PU3nIecKue
1 XMMHYECKHE CBOMCTBA. AMMUAaK,
HUTPHUIBI

Kucnopoaconep:xarue
coenunHeHus azota. OCOOEHHOCTH
CBOMCTB a30THOM KHCJIOTHI

https://m.edsoo.ru/8TN3SZ505

https://m.edsoo0.ru/9S76ZZRFW

https://m.edsoo.ru/IZPKO7C4P

https://m.edsoo.ru/271860BC3

56

57

58

59

[IpuMeHeHue a30T1a U €ro
coeMHEHM. A30THBIE y100peHus
docdop: HaxOXkKAEHUE B IPUPO/IE,
CIIOCOOBI MOJTyUYeHUs, PU3NUECKHE
Y XMMHYECKHE CBOMCTBA.
®ochunst u hochun

Oxcunpt pocdopa,
dbocdopcoaepkame KUCIOTHI.
Comu dhochopHON KHCIOTHI

[Tpumenenue dhocdopa u ero
coeauneHuil. @ocpopHbie
ynoopeHus

https://m.edsoo.ru/MO1P034QF

https://m.edso00.ru/PXZ017Z0QS0

https://m.edso0o.ru/0OZT28DNQ

https://m.edsoo.ru/99E3JYYTM

60

[TpakTrueckas padota Ne 6.
Pemrenune skcriepruMeHTaTBHBIX

https://m.edsoo0.ru/97LCBYXY?2




3a1a4 1o Teme "A3ot u pochop u
ux coequuenus”

VYrnepos: HaxoXJIeHUE B IPUPOJIE,
AJJIOTPOIIHbIE MOAU(UKALINY;

61 https://m.edsoo.ru/IWDS30TDR
(hU3UYECKHEe U XUMUYCCKUE
CBOMCTBA, IPUMEHEHNE
Oxcup yrnepona(1l), oxcug

62 yraepona(lV), yronpHas kucnorta https://m.edsoo.ru/6DLNT13TE
U €€ COJIu

63 Pemenue 3an1a4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/PQWKCINIX
Kpemuuii: HaxoxaeHue B

64 NPHPOAIE, CTIOCOOR Oy UCHH, https://m.edsoo.ru/R7TFY3Y3BW
(bu3HYeCKre U XUMUICCKHE
CBOMCTBa

65 Oxen kpemrns(IV), kpemnneras https://m.edsoo0.ru/NTQOS329K
KHCJI0Ta, CUITUKATHI
[IpuMeHeHne KpeMHUS U €T0

66 coenunennii. CTEKII0, €ro https://m.eds00.ru/IXJO0600T
MOJIyYeHHUE, BUAbI CTEKIIA

67 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/S5319XD1S

68 CueremaTH3ANmA H 0bobmerte https://m.edsoo./QCSGMOTES
3HaHui mo reme "Hemeramnnr"
KonTponbhas pabota no teme

69 https://m.edsoo.ru/VPSTFCAFI
"HemeTamnaer"
AHanu3 pe3yabTaToB

70 KOHTPOJIBbHON pabOThI, KOPPEKIIHS https://m.edsoo.ru/LAOAONSJ7
OIIMOOK

71 IlonoxeHre METaJIIOB B https://m.edsoo.ru/S7TFR91QP1




[Tepuonuueckoit cucreme
XUMHUYECKHUX IJIEMEHTOB.
OcobeHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JI0UEK aTOMOB
METaJIJIOB

72

73

OO6mume puznueckre CBOMCTBA
MeTtasuioB. [I[ppuMeHenne Metannos
B OBITY M TEXHHKE

CmaBsl MetasuioB. Koppo3us
METaJJIOB

https://m.edsoo.ru/ICNOR6AKW

https://m.edsoo.ru/1 V3XS7FXT

74

75

76

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

DNEeKTPOXUMUYECKUN P
HanpspkeHui Metaiio. O0mue
CHOCOOBI TOJTYyYEHUS] METAJIOB

OO11ast xapakTepUCTHKa METAJIIOB
IA-rpynner [leprnognueckoit
CHUCTEMBI XUMHUYECKUX JIEMEHTOB.
Harpuit n xanuii: nonydeHue,
(bu3nyecKkrue 1 XuMUYECKHe
CBOMCTBA, MPUMEHEHHE IPOCTHIX
BEIIECTB U UX COCIUHEHNN

https://m.edsoo.ru/HCZY575D9

https://m.edsoo.ru/SWJLF3YLW

https://m.edsoo.ru/ W4VWNSJSE

77

OO1mas xapakTepucTUKa METaIOB
ITA-rpynnst [lepuonnueckoi
CHUCTEMbI XUMUYECKHX JIEMEHTOB.
Maruuii ¥ KaJIbLIUi: MOJTy4YEHHUE,
(bU3UYEeCKre U XUMHUYECKUE
CBOWCTBA, IPUMEHEHUE MTPOCTHIX
BEILIECTB U UX COCAUHEHUIN

https://m.edsoo.ru/Q4YBTZ3RY

78

JKEcTKOCTh BOIBI U CIIOCOOEI €€

https://m.eds0o0.ru/609WLKNTN




79

yCTpaHEHUs

ATIOMUHUI: IOJTyYEHHE,
¢bu3nyeckue 1 XUMHUYECKHUE
CBOMWCTBA, IPUMEHEHHE

https://m.edsoo.ru/OZHBSJBQ6

80

AMpoTepHbIE CBOIICTBA OKCHJIA U
THJIPOKCUA AITIOMUHUS,
THJIPOKCOKOMIUIEKCHI aJTFOMHHHUSA,
UX IPUMEHCHNE

https://m.edsoo.ru/RM2IRHCBM

81

82

83

84

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

[IpakTuueckas padora Ne 7.
Pemienue skcnepuMeHTaIbHBIX
3a1a4 1o teme ""MeTaiibl
[JIaBHBIX MoArpynmn"

OO11ast xapakTepUCTHKa METAJIIOB
no6ouHbIX noarpymn (b-rpymm)
Ilepuonnyeckoit cucTemMbl
XUMHUYECKHX 3JIEMEHTOB
Ou3nuecKue U XUMUIECKHE

CBOMCTBa XpoMa U €ro
COCHHHCHHﬁ, HUX IPUMCHCHUC

https://m.edso00.ru/ZCTIX7CQ3

https://m.edsoo.ru/ZR9H28T3K

https://m.edsoo.ru/INZNM9J50

https://m.edsoo.ru/EMH85BONN

85

Baxneinmue coetmHeHNs
Maprania. [lepmanranar kanus,
€ro OKHUCIUTEIBHBIE CBOMCTBA

https://m.edsoo.ru/TVZPEX8X4

86

(DI/ISI/I‘—IeCKI/Ie U XUMHUYCCKHUEC
CBOMCTBA JKeje3a U ero
coeguHenuil. [lonyuenue n
MIPUMEHEHHE CIIJIABOB XKeje3a

https://m.edsoo.ru/71 YSMIGSD

87

duznueckue 1 XUMHUYECKHE

https://m.edsoo.ru/GET2L.9K3X




88

&9

CBOMCTBA MEeIU M € COCINMHCHUH,
UX IPUMEHEHUE

dusznyeckne ¥ XUMHUUECKHE
CBOMCTBa OUHKa U €1ro
COGHHHCHHﬁ, HUX IPUMCHCHUC.
FI/I,HPOKCOKOMHJ'ICKCI)I OHMHKa

[IpaxTuueckas padora Ne 8.
Pemenue skciepuMeHTAIBHBIX
3a7ad4 mo reMe "MeTtauibl
MOOOYHBIX MOATPYI"

https://m.edsoo.ru/O4C5QKBEJ

https://m.edsoo.ru/BAJAYWS&2G

90

91

92

Pemenwue 3a1a4 pa3muIHBIX THIIOB
O00011IeHNE U CUCTEMATU3AIUS
M3YYCHHOTO MaTepuaa 1o TeMe
"Mertamiabr"

KonTponbHas pabota mo Teme
"Mertamibr"

https://m.edsoo.ru/EI77EUHQZ

https://m.edsoo.ru/NHKRDJUTS

https://m.edsoo.ru/4762V30B1

93

AHanu3 pe3yabTaToB
KOHTPOJIbHON pabOThI, KOPPEKIIHS
OHINOOK

https://m.edsoo.ru/KGZODOKTT

94

Ponpb xumun B obecrieueHUn
YCTOMYHMBOTO pa3BUTHUSA
yenoseuecTBa. [lonsaTne o
Hay4HBIX METOJIaX MUCCIIEIOBAHUS
BEILECTB

https://m.edsoo.ru/SSTSRWKS8

95

Hayunble mpuHIAIIBEI OpraHu3annuu
XUMHYECKOTO TIPOU3BOICTBA.
[TpombIinIeHHBIE CITOCOOBI
TIOJTyYCHUST BYKHEHIIIMX BEIIECTB

https://m.edsoo.ru/V4Y20W8UR




96

97

XUMUYECKOe 3arpsi3HeHue
OKpY>KaloIlel Cpeibl U €ro
IIOCJIICACTBUA

XuMUs U 3J0pOBbE YEIOBEKA.
JlexapcTBEHHBIE CpEICTBA

https://m.edsoo.ru/HFYWAQIVW

https://m.edsoo.ru/992MUF415

98

Xumusa numu. Poiabs XxuMuu B
o0ecrieueHny MMUIIEBON
0€30I1aCHOCTH

https://m.edsoo.ru/BTM3AEKNW

99

100

101

Kocmernueckue u napdromepHbie
cpeacTBa. beiToBas xumMus

XUMHS B CTPOUTEIIBCTBE.
Bakueiiie cTpouTeIbHbIC U
KOHCTPYKIIHMOHHBIC MaTCPpHAJIbI
XuMUS B CEIBCKOM XO03SHCTBE.
OpraHu4eckre U MHHEPAJIbHbBIC
ynoopeHus

https://m.edsoo.ru/OV85SPPBKW

https://m.edsoo.ru/SFX2N2T3]J

https://m.edsoo.ru/YY395RQAJ

102

CucreMarusanus 1 00001IeHNE
3HAHUH 10 TEME

https://m.edsoo.ru/IGMSCPOK9

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102




IPOBEPSIEMBIE HA EI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpeOoOBaHUSA

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
oOpa3oBaHus

1

BJ'Ia,Z[eHI/Ie CHCTEMOM XHMHUYECKHX 3HaHHfI, KOTOpas BKIIHOYACT:

1.1

OCHOBOIIOJIAraroNIMe MOHATHS (XMMHUYECKUI 3JIEMEHT, aToOM, M30TOIIbI,
JIEKTPOHHAsi 000JI04Ka aToMa, S-, p-, d-311EeKTPOHHBIE OPOUTAIN ATOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XUMHYECKas CBA3b (O- U T-CBSI3b, KpaTHbIE CBA3M), THOpUAM3ALUSA
aTOMHBIX OpOuTaliel, KpHCTalJIMuecKas peleéTka, Mojb, MOJIApHas
Macca, MOJSpHbIA O00BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTHHHBIE, AMUCIEPCHBIE CHUCTEMBI), KPUCTAJUIOTUIPATHI, YIJIEPOIHBIN
ckesneT, (YHKIMOHANbHAs TpyINa, pajuKall, U30MEpbl, CTPYKTypHas
¢dopmyna,  u3zomepus  (CTpyKTypHas,  TIeoMmeTpuueckas  (uuc-,
TPAHCU30MEpHSI), TOMOJIOTUYECKUI psiA, TOMOJIOTH, YIJIEBOJIOPO/BbI,
KHCJIOPOJ- M a30TCOJEpIKAIINE COECIUHEHMS, OMOJIOrMYE€CKH aKTHUBHBIE
BellecTBa (YIIeBOIbI, JKUPBI, OCJIKH), MOHOMED, OJIUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCTUHEHHUS, KPEKUHT, pUGOPMUHT, THITHI
XUMHUYECKUX peaKUUid (OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE, HK30- U
SHAOTEPMHUUYECKHE, PEaKIIMM MOHHOIO0 OOMEHa, TOMO- U T'€T€pPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEIJIEKTPOIHUTHI,
INEKTPOJINTUYECKAs AUCCOLUALNS, CTENIEHb IUCCOLMALNN, OKUCIIUTED,
BOCCTAHOBUTENb, JJEKTPOJIM3, CKOPOCTb XUMHYECKOW  peakiuw,

XUMHUYECKOE PABHOBECHUE)

1.2

1.3

TEOPUH U 3aKOHBI (TEOPUS XMMHYECKOTO CTPOCHUS OpPraHUYECKUX
BemectB A.M. bytnepoBa, Teopusi AIEKTPOIUTHUECKON THUCCOIUAINH,
[lepuoanueckuit 3axkon .M. MenneneeBa, 3aKOH COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUW S3BIK XMMHH, MHUPOBO33PEHUECKHUE
3HaHUS, JIEKAIUE B OCHOBE MOHUMAHMUS MPUUYUHHOCTA U CHCTEMHOCTHU
XMMHYECKUX SBJIEHUN, COBPEMEHHBIE IIPEJACTABICHUS O CTPOEHUHU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIDHOM U HAIMOJICKYJIAPHOM YPOBHAX

NpCACTaBICHUA 0 MCXaHUu3Max XHUMHUYCCKUX peaKI.IPIfI,

TCPMOANHAMHUYCCKUX n KHHECTHYCCKHX 3aKOHOMCPHOCTIX nux




MMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTCMAX

1.4

(aKTOJIOTMYECKUE CBEIEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU W
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHUYECKOW JESITEIHHOCTH

YCJI0BCKa

L.5

2.1

o0Iye HaydHbIC NMPHUHIMITBI XMMUYECKOTO MPOM3BOJCTBA (Ha IpUMepe
NPOM3BOACTBA CEPHOW KHCJIOTHI, aMMHaka, METaHOJa, IepepadOTKu
HedTH)

CchopMupoOBaHHOCTh YMEHUH BBISBIISATD:

XapaKTCPHbIC IIPpU3HAKK W  B3aWMOCBA3b  H3YUYCHHBIX HOHHTHﬁ,
MNPUMCHATH COOTBCTCTBYIOIIMUC IIOHATHA IHpPU OIIHMCAHHUU CTPOCHUA U

CBOMCTB HEOPraHWYECKUX U OPTaHUYECKHUX BELIECTB U UX IIPEBPALLCHUN

2.2

3.1

B3aHMOCBS3b XHMHUYCCKHUX 3HAHUNA C MOHATHUSIMH H npeaAcCTaBJICHUAMUA
APpyrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHHMMAHHS U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCITIOJIB30BATh:

HAaMMCHOBaHUA XHMHYCCKHX COGI[I/IHCHI/Iﬁ MCKAYHApOAHOI'0 CORO3a
TGOpGTH‘-IGCKOfI u HpHKHaHHOﬁ XMMHUU W TPHUBUAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCAIIUXCA K H3YUYCHHBIM KJIacCaM OpPraHu4Y€CKUuXx H

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BEIIIECTB, MOJIEKYJIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEpUU JUIs KITacCU(PUKAIIK N3yJaeMbIX XUMUYECKUX OOBbEKTOB

OPraHnv4CCKrUC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH TS KJIacCU(DUKAIIMU U3ydaeMbIX XUMUYECKUX 0OBEKTOB
M0 pa3NMYHBIM TPHU3HAKaM (YUCITYy U COCTaBy PEarupyIONIMX BEIIECTB,
TErIOBOMY  3(PQPEKTy peakiuu, W3MEHEHUIO CTENEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pCaknuuu, y49aCTHUro KaTanH3aTopa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPH30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUHM) W HOHOB
XUMHUYECKUX 37eMeHTOB 1 — 4 nepuonaos lleproauyeckoit cucremsr [1.1.
MeHeneeBa U UX BaJ€HTHBIE BO3MOXKHOCTH, UCIIOJIb3YsI TIOHATHS S-, p-,

d-31eKTpOHHBIE OpOUTAIIN, DHEPTETUYECKUE YPOBHH




ChopMupoBaHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MU COCIUHEHUH IO

MepuoaM U rpymmam

ChopMUpOBaHHOCTE YMEHHSI COCTaBJISITH YPABHEHHS XUMHUYCCKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKLUN MOCPEICTBOM COCTABICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHHUSA peakuii HOHHOTO 0OMEHa, yUYUThIBasl YCIOBHSI, IPU KOTOPBIX
3TH PeaKlru UAYT J0 KOHIIA

peakuuii TUAPONN3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMHUpOBaHHOCTH YMEHUS TTOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapakKTCp 3aBUCHMOCTU peaKHHOHHOfI
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHI/Iﬁ OT KpaTHOCTU W THIIA
KOBaJICHTHOM CBS3H (G- n TE-CB?BI/I), B3aMMHOI'O BJIMAHUS aTOMOB U I'PYIIIT
4ATOMOB B MOJICKYJIAX, a TAKKEC OT 0coOeHHOCTEN pcalin3aliin Pa3JIMIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKIUN

XAapaKTCPHBIC XHMUUYCCKHC CBOMCTBA BCIICCTB COOTBETCTBYIOIIUMU

SKCIIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKLUN

CdopmupoBaHHOCTh YMEHHUS XapaKTEpHU30BaThb COCTAaB M BaKHEHIIME
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KiaccaM H
rpymniaM COeIUHEHUH (IIPOCThIe BEIECTBA, OKCHUJIbI, THAPOKCUIBI, COJIH;
YTJIEBOAOPO/bI, TPOCThIE APUPHI, CIUPTHI, (HEHOIIBI, aANIbIAECTH/IbI, KETOHBHI,
KapOOHOBBIE KHUCJIOTHI, CJIOXHBIE A(QUPHI, KUPBI, YIJIEBOJbI, AMMHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH pPACUETBl 1O XUMHUYECKUM
dbopmynaM W ypaBHEHHMSIM XHMHYECKHUX PEAKIMl C HCIOJIh30BAHUEM
(bU3NYECKUX BETUYUH:

Macchl (00bEMa, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKkIUH, eCIU OJHO
13 HUCXOJIHBIX BEIIECTB JaHO B BHJIE PACTBOPA C ONPEAEIEHHON MacCOBOM
J0JIe pacTBOPEHHOTO BEILIECTBA WJIM JaHO B U30BITKE (MMEET MPUMECH )

MaccoBOW WJIM 00BbEMHOM 10U, BBIX0J1a IPOAYKTA PEAKIIMH

TeTI0BOTO 3¢ (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

0 HAXOXKJACHUIO XUMUYECKON (hOPMYJITBI BEIIECTBA




11

12

Bnanenue cucteMol 3HaHHMI O METOJAX HAYYHOT'O MO3HAHUS SABJICHUU
MPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHE ITPUMEHSTh
STU 3HAHUS TMPU SKCIEPUMEHTAIBLHOM MCCIIEAOBAaHUMU BEUIECTB W JUIS
OOBSCHEHHUSI XHUMHUYECKHUX SIBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJIE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTh YMEHHUSI NPUMEHATh (MCIOJIb30BaTh) 3HAHHUA O
COCTaBE W CBOMCTBAaX BELIECTB Ul HKCIEPUMEHTAIBbHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IMPOTEKAHUS XHMHUYECKUX
peaKuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CUCTEMHbIE XMMHMUYECKHE 3HAHUS U1 OOBSCHEHUS U INPOrHO3HMPOBAHMS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO IPUPOAY; JJs IPUHATUS

IPaMOTHBIX pEIIEHU TPoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyYeHHE W HW3YYCHUE CBOWCTB HEOPraHMYECKUX |
OpPraHUYECKUX BEIIECTB, KAUYECTBCHHBIC pEAKIUU  YIJIICBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX M OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
O0e3omacHOro  oOpalleHuss ¢ BelmecTBaMH U J1abOpaTOpHBIM
obopynoBanueM; (GOpMYIUPOBATh 1IEJIM MCCIIECOBAHNUS;, TIPEICTABIATh B
pasnu4HON (opme pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATh U

OICHUBAThb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHHSI OCYIIECTBIISTH LEIEHANPABICHHBIM MOMCK
XMMUYECKON MH(OpMAIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBO MHpOpMAINH, ceTh IHTepHeT u
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U HCIOJB30BaTh B COOTBETCTBUU C IIOCTABICHHOMN

yueOHOIl 3aaueit

ChopMupoBaHHOCT,  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH H
OLICHUBaTh HH(MOPMAIMIO C TO3UIMKA DKOJOTHUYECKOW Oe30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHON JESTEIILHOCTH YENIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JIEHUCTBUSL HA  JKUBBIE  OpraHU3MBbI
ONPENEIEHHBIX BEIIECTB, IOHMMAas CMBICI TIOKa3aTelidl IpeAEIIbHON
JOMYCTUMOW ~ KOHIIGHTpAIlMM, ¥ TOSICHATh Ha TpUMEpax CrocoObl
YMEHBILICHUS ¥ IPEJOTBPAILICHUS UX BPEAHOTO BO3ICUCTBUS HA OPTaHU3M

YCJIOBCKa




INEPEYEHD 2JIEMEHTOB COILEPKXKAHUA, IIPOBEPAEMBIX HA EI'D
11O XUMHNH

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMeHHasi MOJIeNIb CTPOCHUsI aToMa. PacmpenencHue
JJIEKTPOHOB IO JHEPreTHYeCKHM ypoBHsM. Kiaccupukanuss XUMHYECKUX
sneMeHTOB. OCOOCHHOCTU CTPOEHUS IHEPTreTUYECKUX YPOBHEU aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMOB. OIJIEKTPOHHAS

KoH(uUrypaius aroma. BareHTHbIE 2JIEKTPOHBI

1.2

Ilepnonnueckas cucrema xumudeckux dsnaeMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmpich [lepuoandeckoro 3akona J[.M. MenneneeBa. [Ipuunnbl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH IO
MepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHCHI/Iﬁ, BBICHINX OKCHUAOB U THAPOKCHUIOB

1.3

BanentHocts. DnekTpooTpuniateabHOCTh. CTENEeHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METANTMYECKAs, BOJOPOIHAs)
1 MeXaHu3MbI €€ 00pa3zoBaHus. MexXMOIeKyIsIpHbIE B3auMoielicTBus. BemecTBa
MOJIEKYJIIPHOIO M HEMOJIEKYJSIPHOIO CTPOEHMS. THIBl KpUCTAJUIMYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTAIUIMUECKON pEeIETKU

XuMu4ecKas pcaKknus. KHaCCI/I(I)I/IKaI_[I/ISI XHUMHUYCCKUX peaKHI/Iﬁ B

HEOpPraHMYECKON ¥ OpraHM4ecKOi XUMHUU. 3aKOH COXPAHEHUS MacChl BELIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TennoBsie A3 dekThl XUMUYECKUX peakuuil. TepMoXuMuieckre ypaBHEHUs

1.8

OOpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTophl, BIUAIOLIME Ha

COCTOSIHUE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [larense

1.9

1.10

Onexktponutnyeckas auccoruanus. CuiibHble U cialble anekTponutsl. Cpena
BOAHBIX PAaCTBOPOB BEILECTB: KHCJas, HEWUTpaibpHas, IienouyHas. CreneHb
aucconuanuy. Peakiium HOHHOro ooMeHa

I'unponus coneit. Monnoe mpousBenenue Boabl. Bogopoausiii nmokaszarens (pH)
pacTtBopa

CriocoObl BEIpaKEHHSI KOHIIEHTPAIUU PACTBOPOB: MAcCOBasi JA0JIsI pAaCTBOPEHHOTO
BELIECTBa, MOJIApHAs KOHIEHTpaunus. HacellieHHble ¥ HEHachIIEHHbIE

pacTBOpBI, pacTBOPUMOCTh. Kprcramioruapars

1.12

OKHCIUTENTEHO-BOCCTAHOBUTENIbHBIC peakiiuu. [loBeeHne BEmecTB B cpenax C

pa3HbIM 3HaUeHHeM pH. MeTopl 2JIeKTpOHHOTO Oaanca




1.13

DNEeKTPOIN3 pacCTBOPOB U PACILIABOB COJIEN

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccugukanus Heoprannueckux coeanHeHuil. Homenknarypa HeopraHm4ecKux

BEILIECTB

22

23

24

XUMUYECKHE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanui, KajablLUM,
MarHui, aJlOMUHUH, IIUHK, XpOM, JKelie30, MeIb) U HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yrimepomsa W KpEeMHHsS) M HX  COSAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIIUX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKHUX BEIIECTB, MPUHAICIKAIUX K PA3TUIHBIM

KJj1accaM

2.5

Wnentudukanus Heopranndeckux coenrHeHuil. KauecTBeHHble peakiuu Ha

HCOPraHNYCCKUC BCUICCTBA U MOHBI

OCHOBBI OPTraHNUYECKOM XUMUU

3.1

OCHOBHBIE TIOJIOKEHHUSI TEOPUH XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
coenuHeHnii A.M. bytiiepoBa. YTIepoIHbIH CKEJIET OPraHUYeCKOW MOJEKYJIbI.
KpaTHOCTh XUMHUYECKON CBS3U. S- U P-CBS3U. sp3-, sp2-, sp-TUOpHAM3AIIIN
opOuTaneii aTOMOB yriiepoa. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOTO

ctpoeHus Mosekyin. ['omonoru. ['omonornuecknii psaa. Mzomepus u nzoMepsl

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanoHHble  3(dEKTH

3aMECTUTEIIEN

33

34

3.5

[IpencraBnenne o knaccuuKaMyM OpraHuyecKux BemecTB. HomeHkmnaTtypa
OpPraHMYECKUX COEIWHEHUH (cucTemMaruyeckas) W TPUBUAIbHBIC Ha3BaHUS

BaYKHEHIITHX HpeHCTaBHTeHeﬁ KJIaCCOB OPIraHUYCCKUX BCILICCTB

CBO6OI[HOpaI[I/IKaJ'IBHBII\;I M HOHHBIH MEXaHU3MBI pCaKknunm. Ilonsatue o

Hykneoduie u snexrpoduiie. [Ipasuno MapkoBuukoBa. [IpaBuio 3aiineBa

Ankanbl. XMMHUYECKUE CBOWCTBA AJKAHOB: raJOT€HUPOBAHUE, JETHAPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHHE, KPEKHUHI, Hu3oMepusanusi, ropenue. IlomyueHue
ankaHoB. Ilukmoankanel. Cremuduka CBOWCTB IUKIOAIKAHOB C  MaJbIM

pasMEpoOM LUKIIA. Peaknuu NpUCOCAUHCHUA U palUKAJIBHOI'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIMH MPUCOCAMHEHUS (TajJoreHUpOBaHUE,
THAPUPOBAHUE, TUIPOTAIOTEHUPOBAHUE, THIpATallvs), TOPEHUS, OKUCICHUS U
nonuMepu3anuu. [IpoMblnieHHbIe W Ta0OpPaTOpHBIE CIOCOOBI  MONYyYEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUCHOB: pCaknuu MPHUCOCAUHCHUA

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs U nojaumepusanuu. [lomyueHue




AJIKaAUCHOB

3.8

3.9

3.10

3.11

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOEIUHEHUs (IaJOr€HUPOBAHUE,
THJIPUPOBAaHUE, THIpATAIUs, THAPOraJOreHUPOBAaHUE) KaK CIOCO0 MONy4YEeHHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTUJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHM Ul CBAPKHU U PE3KU

MCETAaJIJIOB. HpI/IMCHeHI/Ie allCTHJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: peaKUUH  ANEKTPOPUIHHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oma.
Oco0eHHOCTH XMMHYECKUX CBOMCTB crupoina. [lomumepusanus crupona.

Crioco05b1 IOJIYYCHHUA U IPUMEHCHUEC apOMATHUUYCCKUX YTJIIEBOJOPOA0B

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBHI. XHUMUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCOO0  YCTaHOBJIEHUS — HAJINYMS
TUIPOKCOTPYIIBI, €  TaJOreHOBOAOPOJAMH  Kak  CIOCOO  IOJyuyeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakuus ropexus.
[Tonyyenue »sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKOb W TIIMUEPHUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoiicTBa (eHosia (peakuuu ¢ HaTpueM, T'HAPOKCHIIOM

HaTpusi, Opomom). [lomyuenne deHona

3.12

3.13

3.14

AJH)Z[GFI/IZII)I. XUMHYEeCKHEe CBOMCTBA NpCAC/IbHBIX AJIbACTUAOB: THAPUPOBAHUC,
KAueCTBEHHbIE DPEAKIUM HAa KapOOHWUJIBHYIO Tpynny (peakuus «cepeOpsHOro
3epkanay, B3aumoseictaue ¢ ruapokcuaom meau (II). Ilonydyenue npenenbHbIX
aJIbJIETU/IOB: OKHUCIIEHUE CIHUPTOB, THUIpaTalus ameTuieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHoct PCaKu OKUCIICHUSA allCTOHA

KapOoHoBbIe KHCIIOTBI. XMMHUYECKHE CBONCTBA NPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MypPaBbUHOM KUCIIOTHI.
[lonydyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHUE
AJIKaHOB, AJIKEHOB, IIEPBUYHBIX CIIUPTOB, albICTUIOB. BhICHIME NpenenabHbIE U

HeTpee/IbHbIe KapOOHOBBIE KHCIIOTHI

Crnoxuble »¢upsl U kupbl. CrnocoObl TMOJYy4YeHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CcrIoOXHBIX 3PUPOB B
MUIIEeBOW M Hap@roMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CI0KHbIE 3(QUpbI
IJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCIOT. XHMHUYECKHE CBONCTBA >KHPOB:
THJIpUPOBaHUE, OKUCIEHHE. [MIponu3, WM OMBUIEHHE, >XUPOB Kak CIOCo0
MIPOMBIIIJIEHHOTO TOJYYE€HUs COJIEH BBICHIMX KapOOHOBBIX KHCIOT. MbUIA Kak

COJIN BBICHIHNX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHMYECKHE CBOMCTBA TIJIFOKO3BL: pEAKIMM C YYaCTHEM CIHPTOBBIX U




3.16

3.17

aJIBJICTUAHOM TPYII M MOJIOYHOKHCTOe OposkeHue. [IpumeHeHue rimoko3bl, eé
3HAYEHHUE B KU3HEIACATCIIBHOCTH OpranusMa. Jlucaxapuasl: caxaposa, MajbTo3a.
BoccranaBnuBaomye M HEBOCCTaHABJIMBAKOIIME —aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuael: kpaxmail, riukoreH. CTpoeHHE MaKpOMOJIEKYT
Kpaxmajla, IJIMKOTreéHa W Le/UIoIo3bl. (DU3MYECKHMe CBOMCTBA KpaxMmana H
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMana: TIHMAPOJIU3, KavyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: TMAPOJIN3, MOJIYYCHHE
3¢pupoB Uemwnono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

alleTaTHBIH MIENK)

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKLUU C BOJOM, KHCIOTaMH,
peakuus TOpEeHHs. AHWIUH Kak NPeACTaBUTENIb apOMATUYECKUX aMHUHOB.
XUMHYECKHE CBOMCTBA aHWUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMHu, OpOMHOI
BOJOM, okwucieHue. IlomydyeHue amMuHOB aJIKUIMPOBAaHUEM aMMUaka H

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMUHOKUCIOTBL U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coenuHeHusi. OCHOBHBIE AaMHUHOKHCIIOTBHI, OOpasymomue Oenku. XUMHUYEeCKHue
CBOMCTBa OEJIKOB: TUMAPOJIN3, JEHATYypallks, KauyeCTBEHHbIE (LIBETHBIE) PEAKIUU

Ha OenKu

3.18

3.19

CtpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTh CBOMCTB IIOJIMMEPOB OT
cTpoeHus: MouieKyld. OCHOBHBIE CIIOCOOBI TOMYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMepU3alui U MoJduKoHaeHcanun. Knaccudukanus

BOJIOKOH

Wnentudukanus opraHnueckux coeAMHEeHUM. Perienue axcrnepuMeHTaaIbHbIX

3aa4 Ha paCrio3HaBaHHUEC OPraHNYCCKHUX BCUICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNUYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

Xumus B moBcenHeBHOM xu3Hu. [IpaBuna Ge3zomacHOM paboOTBl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCIICCTBAMU, CPECIACTBAMU OBITOBOI XUMHUH

4.2

43

4.4

XUMHUS U 300pOBbE. XUMUS B MEAUIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XUMHS M JHEpPreTUuka: MPUPOIHBIA M TOMYTHBIA He(TAHOIM
rasbl, UX COCTaB M ucnoib3oBaHue. CocrtaB HehTH U e€ nepepaboTka (MPUPOIHBIC
VCTOYHUKH YTIIEBOIOPO/IOB)

XuMUA W JKOJOTUsl. XUMHUYECKOE 3arpA3HEHHE OKPYKAIoLIEeW Cpellbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MOUYBbI, aTMocdepsl, HIopsl U GayHBI OT
XUMHUYECKOro 3arpsisHeHus. [IpoGrema oOTX0A0B W TOOOYHBIX MPOIYKTOB.

AJ'ILTCpHaTI/IBHBIC HNCTOYHHKH SHCPIrUu

O6IJ_II/IC NpEACTABJICHUA O MPOMBIINUICHHBIX crioco0ax MOJIYYCHHUA XHUMUYCCKHUX




BEILLIECTB (HA IpUMEpPE MPOU3BOJICTBA aMMMAaKa, CEPHOM KHUCIOThI). UEpHas u
uBetHas  metauryprus.  CTEKJi0 M CWIMKaTHas  MPOMBIIUICHHOCTb.

[IpombiienHast ~ opranuudeckas  xumus. Cplpp€ 11  OpraHUYECcKOi

MIPOMBILLIIEHHOCTH
5 Tunsl pacu€THBIX 32124
5.1 Pacuérbl Mmacchl BemiecTBa Uil 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
" BemIeCTBA, MACCE MM 00BEMY OJHOTO H3 yJaCTBYIONIMX B PEAKIINH BEIIECTB
52 Pacuérsl TemnoBoro 3¢ dexra peakuuu
5.3 Pacuérpl 00bEMHBIX OTHOLICHUH Ta30B MPU XUMHUECKUX PEAKIIHUAX
5.4 Pacuérer macchl (00bEMa, KOTMYECTBA BEIMIECTBA) IPOAYKTOB PEAKIIHH, SCITH
' OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH)
55 Pacuérer maccoBoif uiim 00bEMHOM JJOJIM BBIXOJIA TIPOIYKTA PEAKIIUN OT
" TeOpeTHYECKH BO3MOYKHOTO
Pacuérst macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa PEAKIIUH, €CITH
5.6  o1HO W3 BELIECTB JIaHO B BHIE PACTBOPA C ONPEACIEHHOM MacCOBOM H0ei
PacTBOPEHHOTO BEIIECTBA
57 Pacuétel ¢ ucnonab30BaHNEM MOHITHI «MaccoBas I0JIs1», «MOJISIpHas
" KOHICHTPAIWS», «PACTBOPHMOCTHY
Haxoxzaenne MosekymsipHOi GopMyIbl OpraHUYECKOT0 BEIIECTBA 10 €ro
5.8  IUIOTHOCTH M MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAIIUX B €r0 COCTAB, UIH I10

MIPOYKTaM CTOPaHUS




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Xumus; 10 knace. Yrmyonennsiii yposeas B.B. Epemun, H.E. Ky3smenko, B.W. Tepennn
, A.A. Jlpo3nos , nox penakiueid Jlynuna B.B. , Mocksa «lIpocsemenue», 2026 r.
* Xumus; 11 xiace. Yrinyonennsiii yposens B.B. Epemun, H.E. Ky3smenko, B.1.
Tepenun , A.A. JIpo3nos , noa peaakuueit Jlynuna B.B. , Mocksa «lIpocBemenne», 2026 r.

METOIUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

1. T'abpuensn, O. C. Xumus. 11 knace. [IpodunsHbiii ypoBeHb : MeToAUUECKOE mocodue. B
2 gactax. Yacte 1/ O. C. I'abpuensn, I'. I'. JIsicoBa, A. I'. Benenckas. — 3-¢ uznanue,
nepepaboranHoe. — Mocksa : Jpocda, 2021.

2. I'abpuensn, O. C. Xumus. 11 knacc. [IpodunsHbIil ypoBeHB : MeTOAMYECKOE ITocodue. B
2 gactax. Yacte 2 / O. C. T'abpuensn, U. I'. Octpoymos, C. A. CnaakoBa. — Mockaa :
Hpoda, 2019.

3. I'abpuensy, O. C. Xumus. 11 knace : TeMaTuyeckoe MiIaHUPOBaHUE U MIOYPOUHBIE
pazpabotku / O. C. I'abpuensan, U. I'. OctpoymoB. — Mocksa : J[poda, 2020.

4. Kapuosa, A. A. Xumus. [Ipodpumnsneiii ypoBens. 10 kimace : Mmeroandeckoe nmocodue / A.
A. Kapuosa, A. H. JIéBkun. — Mocksa : Benrana-I'pad, 2018.

5. Ky3nenona, H. E. Xumust. 10-11 xnaccer. [Ipodunsasliii ypoBens : yueobnuk / H. E.
Kysznenona, H. H. I'apa. — Mocksa : Bentana-I'pad, 2021.

6. Hosommuckuit, Y. U. Xumus. 10 (11) xnaceel. YrinyOneHHbll ypoBeHb. Tekymuii u
WTOTOBBI KOHTPOJIb : quaakTudeckuit marepuan / . . HoBommuckuii, H. C.
HoBommnckas. — Mocksa : Pycckoe cioBo, 2019.

7. Yeptkos, U. H. Xumus. 10 knacc. [IpodunpsHelii ypoBeHs : MeToanueckoe nocoodue / U.
H. YeptkoB. — MockBa : Muemo3uHa, 2020.

8. bouaposa, C. B. Xumus. 10 knacc. [Ipodunbhslii kype : noypounsie mianst / C. B.
BbouapoBa. — Bonrorpaa : Yuurens, 2019.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

1. XKypnan «Xumus u )xu3Hby. http://www.hij.ru. 3aHnMaTensHO paccka3biBaeT 000 BCEM
WHTEPECHOM, YTO MPOUCXOANUT B HAYKE U MUPE, B KOTOPOM MBI KHBEM.

2. Caiit rpynnsl koMmnanuii «IIpocBemmenuey. http://www.prosv.ru/. Ilocobus s
y4aluxcsi, B TOM YUCIIe JJi OATOTOBKU K utoroBoi arrectauuu (OI'D u EI'J),
METOAMYECKUE TOCOOUS ISl yUUTENeH, HAyYHO-TIOMYJIIpHAs JIUTEepaTypa 1o XUMHUH.

3. https://m.edsoo.ru.

4.Caiit Ilepunoguueckas cuctema sneMeHToB. http://periodictable.ru. CoopHuK cTaTeii o
XUMHAYECKHX JIEMEHTaX, HIUTFOCTPHPOBAHHBINA ONMCAaHUEM DKCTIEPUMEHTOB.

5. Yuurennckuit moptan (xumusi) https://uchportal.ru/load/97 bonbiias komnekius
MPE3EHTAINH, pa3paboTOK YPOKOB, KOHTPOIBHBIX PalbOT.

6. CoobmiectBo neaaroros. http://pedsovet.su/load/97 Ilpesenranuu, MeToanuecKue
pa3pabOTKH, UTPOBBIE MaTEPHAIIBI.

7.Matepuansl 1u1g yuntene. https://multiurok.ru/himiya/

8. ChemNet (mopran ¢pyHIaMEHTATHFHOTO XUMHYECKOTO 00pa30BaHUS
http://www.chemnet.ru/ COOpHHK y4eOHBIX MaTepHAalIOB, CCHUIKH Ha PeCypChl BY30B, 0a3bl
TaHHBIX.



9. CripaBOYHUK MO CBOMCTBAM BEIECTB, PACTBOPUMOCTH, KaJIbKYJISATOP MOJISIPHOI Macchl
https://tehtab.ru/Guide/GuideChemistry/

10.ITemarorudeckoe obmiecTBo «Ypok. pdy». https://ypok.pd /library/ megaroruueckoe
coobmecTBo. Ha caiite nmpeacraBieHbl pa3inyHble METOIMYECKUE MAaTEPHAIIbI 10 XUMUU
11. TIpoekT ans yuutenei- MyabTHYpOK. https://multiurok.ru/ Ha caiite mpeacTaBieHbl
pa3IuyHbIe METOAMYECKUE MAaTEPUAIIbI IO XUMHH.

12. DnexTpoHHBII 00pa3zoBaTeNbHbIN pecypc «Xumus. Bupryansnas naboparopus. 3agaun
8- 11 xmacey https://www.youtube.com/watch?v=PXSNJa8Lvf8&ab channel=STEMIsland
13. Yuurensckuii mopran. https://www.uchportal.ru/load/63

14. Pemry BIIP. https://chem8-vpr.sdamgia.ru/

15. ®enepanbHbIii HHCTUTYT NeAarornueckux n3mepenuit. Mudopmanus o EI'D, OI'D,
I'BD, koHTpONBHBIX MaTepHuaiax. http://www.fipi.ru/

16. ExarepunOyprckuii "lom yuurens". http:// www.imc-eduekb.ru/

17. Enqunas xosutekius 1mudpoBbIX 00pa3oBaTesIbHBIX pecypcoB http://school-
collection.edu.ru/

18. S —xnacc. https://www.yaklass.ru/p/himija/89-klass

19. Hnrepuer-ypok. Jomamssis mkona. https://home-school.interneturok.ru/

20. bubnuoTrexa MoCKOBCKO# 311eKTpoHHOM 1IKOJIbL. https://uchebnik.mos.ru/catalogue
21. UnterpupoBanubie ypoku xumuu ¢ npuMmenenuem KT 8- 11 knacesl (Meronnueckoe
ocoOue ¢ ANEKTPOHHBIM UHTEPAKTUBHBIM MpuiioxeHuem), M3narensctBo [lnanera, 2017
roj

22. CD Macrep — kiacc yuurens XuMuu Beinyck 3. Opranndeckast XuMus, U34aTeIbCTBO
IInanera, 2017 ron
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