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Размещенное изображение


HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacrasneHHsix B denepanbHOM TOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOKeHU «CTpaTerun pa3BuUTUs BocnuTaHus B Poccuiickoi
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanusyeMoe B YCIOBUSIX Aud@pepeHIMpPOBAHHOIO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHU O0y4YeHUs B OpraHu3anusx npodeccruoHaabHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
HOJPOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nonoxeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH IENiel, COACp>KaHUS,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
MOJIyYCHHE TIPEACTABICHUS O IEJsIX, COACp)KaHWU, OOIIeH CTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro MaTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTAETbHBIX Mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHBIM JIMHUSIM/paz/iesaM Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3aJa4y U3yuyeHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o0b1ero o0pa3oBaHUs (JIMUHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XHMUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENessThCsl B COOTBETCTBUM C HampaBJICHUEM KOHKPETHOI'O
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSIT Ha YPOBHE YINIYOJEHHOTO W3Y4YEHMsI HANpaBlIeH Ha peaJu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanusi. B 3Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHs» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue ImnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKKe Ha pElIeHue 3aaad



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnstomiuMu  npeameTa «XUMHUsS» Ha YPOBHE YIITYOJIEHHOTO M3y4YEHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosiokeHuss GI'OC COO o paznuuuax 0a30BOro M yriayOoJI€HHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs NpeAMeTa. DTa CUCTEMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YyBEJIWYEHUA OOBEMAa 3HAHMA O XHUMHYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHAMUKHU. M3ydeHue mnepuoamyeckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHnH, a TaKXKe C TOYKH 3pEHHs] MEXaHU3MOB e€ oOpaszoBaHus. M3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrcss oco0oe BHUMaHUE BONPocaM 00 3JIEKTPOHHBIX 3PQeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmeill cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYIyT MMETh AJIEMEHTHhI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMHUKH, JJIEKTPOJIU3d, MNPEACTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENTFHOTO  PACCMOTPEHHMS XHUMHUYECKOHM OpraHu3alud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHX BEUIECTB CIIY>)KaT OCHOBOM Il M3yYCHMSI
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU W3y4YeHHE MpenMera «XUMHs» Ha yriayOJIE€HHOM YpOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHUS» Ha YIIIyOJIEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTyphl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJIEHUU NPUPOJBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFONIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpPaA: GyHIAMEHTAIbHbIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX MNPOTEKAaHWsS XMUMUYECKUX PEaKUHil, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mNX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKUX 3HAHUH 71 OOBSICHEHUS
KITIOYEBBIX MW W MPOOJIEM COBPEMEHHOW XHWMHWH, JJISI OOBSICHCHHS U
MIPOTHO3WPOBAHUS SIBJICHWUH, UMEIOIINX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHallM3a U OIICHKH C TIO3UIIMHA IKOJOTHIECKON Oe30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOW3BOJICTBEHHOW JESATEIILHOCTH YEIIOBEKAa, CBS3aHHOU C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IepepadOTKOU
BCIIECTB;

e yrmyOJieHWe TIPEACTABICHWM O  HAyYHBIX  METOJax  IO3HaHWUS,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUU OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKHUX SIBJICHHUM, HMEIOIIMX MECTO B
PUPOJIE, B MPAKTHIECCKON EATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzanuu mepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera «XuUMHUsSD» Ha  YIIyOJEHHOM  YpPOBHE OCOOYI0  aKTyalbHOCTb
MpPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCIHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SBJICHUH TIPHPOJIHI,
YBAXEHUS K TPOIECCY TBOPYECTBA B O0OJIACTH TEOPETHYECCKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYECHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIIO W  CaMOBOCIHMTaHWIO  HAa  OCHOBE  YCBOCHHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e Pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHocTe oOydaronuxcsi, (GOpMHpPOBAHHE Yy HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

e (opmMupoBaHMe yMEHHI W HABBIKOB Pa3yMHOTO MPUPOIOIOJIb30BAHUS,
Pa3BUTHE DKOJIOTHYECKOUN KYJIBTYPBI, TPUOOPETEHUE OMBITA OOIIECTBECHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopasoBanusi, cocrabiser 204 gacos: B 10 kimacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMsSIX. Tumbl TUOpUIM3AIMM aTOMHBIX opOuTtanei
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). THUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. I[loHsTHe o0 cBOOOJHOM paaukane, Hykieoduie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpyktypHble GOpMyNbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaIEHHas,
ckenetHass. M3omepus. Buabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccU(pUKALMKM OpraHMyeckux BewiecTB. lloHsTHe o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(utaBieHue, OOYIJIMBAaHWE W TOPEHUE), KOHCTPYMPOBAHUE MOJCJICH MOJIEeKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuau3annsi aTOMHBIX opOuTtaned yriepoja, o-cBsi3b. dusmveckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYEHUs U TPUMEHEHUE aIKAHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiorudeckuil psii aakeHoB, odmias (Gopmyia, HOMEHKIATYypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTaineil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLUMM INPUCOECAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Ankanuensl. Knaccudukanust ankaaneHoB (CONpsKEHHBIE, U30JMPOBAHHbBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuil psijy akuHOB, oO1as GopMyia, HOMEHKIaTypa U
U30Mepusl. DIEKTPOHHOE MU NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA QIKMHOB, UMEIOIINX KOHIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popmyia, HOMEHKIATypa U U30MEpPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OPUEHTUPYIONIEM JCUCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
IPUMEHEHUE APOMATUYECKUX YTIIEBOJAOPOJIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoxykTsl nepepaboOTKu HEPTH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJOr€HNPOM3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEepUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M UX IPEBPALLCHUN:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIE€BOAOPOIOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kaliis, B3aWMOJCHCTBUE AalETHIICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJECIUPOBAHUE MOJIEKYJ
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kinaccudukamus. Dusudyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. J[efCcTBUE 3TaHOIA U METAHOJIA
Ha opraHu3M uenoBeka. CrocoObl TOMY4YeHHS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHOroaToMHbl€ CHUPTHI — ASTUJICHIVIMKOIb W TriulepuH. dusznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m uenoBeka. CrnocoObl MOJyYeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06b!I osryueHus U npuMeHenue gperomna. GenonpopmanbaeruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB.  XUMHUYECKHME CBOICTBAa  aIbJETUAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus u HOMeHKIaTypa. Pu3nueckue cBocTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKALUM, PEAKIUU C Y4YacTHEM YIJIEBOJAOPOJHOTO paJuKaja.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpeacraBuTenu BbICIIUX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKNaTypa. PU3NYECKNEe W XMMHUYECKHE CBOMCTBA: THUAPOJIW3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

Mpi1a Kak COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mmast xapakrepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaOIIKNE U HEBOCCTAHABIMBAIOIIME AUcaxapuabl. I napoaus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI0N03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pPEaKkius C HOJO0M. XHMHYECKUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aUMOJICHCTBHE 3TAHOJA C HATPHUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
muammuHcepeOpa(l) w  runpoxcmmom  Mmemu(ll)), peakmms rmmepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ Tunpokcuaom menu(ll), BzaumoneicTeue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHI. ClOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYecKue MpPOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anudpaTUYecKue ¥ apoMaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHAE NEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHeHHe anvdarnueckux amuHoOB. [lonydeHue aHuWnIMHA U3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE TPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlMs MOJMKOHACHCAMH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEAKLIUU Ha OEJKU.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3o0TcoJiepKalllue  OpraHuyeckue  coeauHeHus’» u  «Pacmno3HaBanue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUN —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayuyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

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

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE HSKCIEPUMEHTAIbHBIX 3amad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HDHEPreTUYECKUM ypOBEHb, BEIIECTBO, TelIO, OOBEM, arperaTHoe COCTOSTHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



doTrocuHTE3, IBIXaHHWE, OEJKH, VYIJICBOIBI, JKUPBI, HYKIEHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u lleproanueckas cucremMa XUMUUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXKHBIX BEIIECTB IO TpynnaM ¢ IepuoaaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. JHEPrus U IauHa CBs3U. [1oJsIpHOCTD, HAITPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

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

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

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MACChl BEIIECCTB; 3aKOH COXPAHECHUSI U IPEBPAICHUA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIE peaklMi. XUMHUECKOoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphI, BIUSIONIME HA TMOJIOKEHUE XUMHUYECKOIO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxHeiilime OKHCIMTEINM W BOCCTAHOBUTENH. MeETOJ 3JIEKTPOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C MOMOILIBID HHIUKATOPOB, M3YYEHUE BIMSHUS Pa3IMUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa U 0COOEHHOCTH CTPOEHUS MX aTOMOB. DU3HUECKHE
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcupn cepoi(lV), okcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCUABI a30Ta. A30THUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kuciora u e€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuwusi(1V), kpemMHHEBas KHCIIOTA, CUJIHKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznueckue cBoicTBa MeTaioB. llpuMeHeHue MeTawsioB B OBITY UM TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapakrepuctuka metamioB |IA-rpynmer [lepuomnyeckoit cructeMbl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenvHeHuil. AMQoTepHbIE CBOICTBA OKCHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX mnoarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coearuHeHuil. OKCUabl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxnetimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duzryeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Ou3nYeCKne 1 XMMHYECKHE CBOMCTBA MeIH U €€ coenuHenuid. [lomydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpPUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJIE€3a C PACTBOPAMU KHCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumun B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAyyHbIX METOJax II0O3HAHWS W METOAOJOTHH HAyYHOTO MCCIIEIOBAHUS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPY’KAIOIIEH CpelIbl M €ro MOCIEACTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XUMHUS TUIIM: OCHOBHBIE KOMIIOHEHTBI, MUIIEBbIe N100aBku. Poiib XumMuu B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTepuaibl (LIEMEHT,
OCeTOH).

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

Pacuérnrie 3ana4n.

Pacuéter: Macchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIHM OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKlUHUM, €CIM OJHO M3 BEIIECTB JAaHO B BHJAE PACTBOpPA C OIPEICIEHHON
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAacCTBOpE, JOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MeXNOpeAMETHBIX  CBA3€W MNpU  U3YyUYCHUH  oOmmed u
HEOpraHudeckol XuMuu B 11 Kiacce oCyIIeCTBIAECTCS Ye€pe3 UCIOIb30BAHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaliu3, CUHTE3, KJaccu(uKalus, NepuoguIHOCTb, HAOIIO/ICHHE,
HM3MEpPEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TElO, OOBEM, arperaTHOE COCTOSHUE BEIIECTBa, HACAIbHBIN Tas3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIAEBOAbI, HYKICHHOBBIC KUCIOTHI, (hePMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHuajbl, CEILCKOXO3IMCTBEHHOE MPOU3BOACTBO, MUIIEBAasi MPOMBIIIIEHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIETI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0Opa3oBaHUsl BBIIEIEHBI CJICAYIONIME COCTaBIIAIONIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIECTBE TMpaBWJIaMHd W HOPMaMu [OBEJCHUS;, HaIU4uue
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
0Oy4Jaronuxcs B MPOIECCe pean3aiui 00pa3oBaTeIbHON NeITeTbHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS .

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKON MAEATEIBHOCTA TMPU CO3TAHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAOJNIOACHUN, KPOIOTIMBBIX  DKCIEPUMEHTAIbHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUHM U TMOCIEIYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TIpaBWJI 0Oe30macHOrO OOpallleHus] C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI TMOCJIEICTBUN W HENPUSITUS BPEIHBIX NPUBBIUEK (YyMOTpeOIeHUs
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJISIM TpyJa U pe3yiabTaTaM TPYAOBOU NESITEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HKOHOMMYECKHX MPOIIECCOB HA COCTOSTHUE TIPUPOITHON U COIMAIBHOM CPEIbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEVCTBUN U MPEIOTBPAILIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIUJIECHUS, CO3JaHUU IEJTOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHUHM JJIE  COBPEMEHHOMU
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTHUECKOM 0€30MacCHOCTH, B Pa3BUTUN MEAUIIMHBI, 00€CTICUeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIs aHAJIu3a U OOBSCHEHUS SIBJIICHUN OKPY’KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJb30BaTh XHUMHYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSAMH;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS  OOydYaromIMXcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJIbHOM KOMIIETEHIIUN 00YyYaroINXcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

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

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

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

OMpEeNeNaTh LEIU JACSATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KiIacCU(PUKAIMKA BEIIECTB U
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUICHUWM YYEOHBIX MO3HABATEIbHBIX M IMPAKTHUYECKHX 3a]ad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKHUX
peaxkuuu;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B ITO3HAHMUSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((pusnueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[3€MOﬁ TEMBI B XO0J€ Auajlora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIE Y4eOHbIE 1elCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEOBATENIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMBbl IO XUMUU Ha YriyOJa&éHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TMOJY4YEHHIO HOBOTO 3HAHMSI M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHS»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MacCHOCTH, B PAa3BUTUM MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn PalMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPEAE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHI JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaieil, HOH, MOJIEKYyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBINA 00BEM, YTIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
TpyIma, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), M30MEpUsl CTPYKTYpHasi M MPOCTPAHCTBEHHAas (TeoMeTphyYecKasi,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuoanueckuii 3akoH JI. M. MenneneeBa, Teopusi CTPOEHUS OPraHUYECKHUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN d(pdekThi, opuentantsl | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, TEPEepabOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMil ~ TMOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTABIMBATH MOJEIN MOJIEKYJ OPTaHWYECKUX BEIIECTB ISl WILTIOCTPAIluu
WX XUMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHUM, JaBaTb UM Ha3BaHMS [0 CHUCTEMAaTHUYECKOU
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEACTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIIEPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJICMHOBAsA, ATbMUTHHOBAsI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJICHTHAas W WOHHAas CBs3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTepuU30BaTb  COCTaB, CTPOCHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, ITUKIIOATKAHOB, AJIKCHOB, aJIKaIUCHOB,
QTKWHOB, apPOMATHYECKHUX YTJICBOAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CJIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEPXKJIATh HA KOHKPETHBIX MpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHUSI XapaKTEPU30BaTh UCTOYHUKH YTIIEBOIOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, SKCIICPUMCHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE NMPUYMHHO-CJIEJACTBEHHBIX CBA3EH — IS M3Yy4ECHUs
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS M0 OPraHUYECKOM XUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, O00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
(GbopMysIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHAJTU3UPOBATH U OLIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHCJIOPOJACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE 3KCIIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJIHON CPEJIbl U TIOCTUXKEHUS €€ YCTOMUMBOTO Pa3BUTHS,

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMHUYECKYI0 MH(pOpMaIuio, mepepadbaThiBaTh €€ U UCIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSAX W MO3HABAEMOCTH SIBJICHUW NPUPOJbI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEYECHUH PAIMOHAIBHOIO MPHUPOAOIOIH30BaHUSA, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONIUE TMOHATHS — XWMHUYECKHH DJJIEMEHT, aTroM, SJIpo aToMa,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb  OKHUCJICHHS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU NPU XUMHYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOCHHUM BEIIECTBA HA AaTOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(baKkTOJIOTHYECKHE CBEJCHHS O CBOWMCTBAX, COCTaBe, MOJYYCHUU W 0OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSATHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cucremaruyeckyro HomeHknarypy (IUPAC) u TpuBuansHbpie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UInuecKkas, BOJOPOJHAs), THUI KPUCTAUIMYECKON PEHIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOpPMHPOBAHHOCTh,  yYMEHHH:  KiIacCHU(PHUIMPOBATh:  HEOPTAHUUYECKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOATENILHO BHIOMPATh OCHOBAHUS U KPUTEPUU I KilacCUpUKAIIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOECHUS
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MIOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  peakluyd  TUAPOJIN3a;  PEaKUuiu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pPEaKlIMH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIeXKaIlMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHUaKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SIBJICHUUA MNPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBAHNUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsI OOBSICHEHHS XUMHUYECKHX SIBJICHUH, MMEIOIMIMX MECTO B TPHUPOJE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS MPOBOJAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BEIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeeIEHHOM MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WM JIAaHO B HM30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOIO0 COCTaBa HEOPraHMYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TpaBUil 0€30MacHOTO OOpaIIeHHs C BEIIECTBAMU U JaOOPaATOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
pasnu4HON (opMe pe3ynbTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH MX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHUI: COOIIOIATh TTpaBUIa TOJb30BAHUS XUMHYECKON
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIIX COXPAHEHHS CBOETO 3/I0POBbS, OKPYKAOLIEH MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U yueOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoi nHbopMmaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 HWH(OpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BaATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYECKOH XUMUM
[Ipeamer opranndeckoit xumuu. Teopust HOC Mos IlIkoina
1.1 CTPOCHHUS OPTAaHMYECKHX COeAMHEHUN A. M. 8 1 https://lesson.academy-
Bytieposa content.myschool.edu.ru/04/10
Hroro mo pazueny 8
Pa3nen 2. Yraesonopoabt
[IpenenbHble yraeBoAOPOAbI — aJKAHbI HOC Mos [lkona
2.1 KITOATKAHET ’ 5 https://lesson.academy-
HHIITO content.myschool.edu.ru/04/10
HenpenenbHbie yraeBogopoabl: aaKeHbl HOC Mos [lkona
2.2 amcap eHEL anxﬁm POJIEL: ’ 14 1 https://lesson.academy-
FIHCHBL, content.myschool.edu.ru/04/10
HOC Mos lIkona
2.3 ApomaTH4ecKue yriaeBoa0pOo/Ibl (apeHbI) 8 https://lesson.academy-
content.myschool.edu.ru/04/10
[IpupoIHbIE HICTOYHUKH YTIIEBOJOPOIOB U MX 110C Mo Hixona
2.4 HepepaBoTka 4 https://lesson.academy-
pep content.myschool.edu.ru/04/10
HOC Mos IIkoma
2.5 l"asioreHnpor3BOAHbBIE YTIEBOAOPOIOB 4 1 https://lesson.academy-

content.myschool.edu.ru/04/10
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Uroro mo pazueny 35
Pasznen 3. Kucaopoaconepskamue oprannyeckue coeuHeHust
HOC Mos Ikona
3.1 Cruptel. denon 11 https://lesson.academy-
content.myschool.edu.ru/04/10
KapOoHusbHbIE COETUHEHUS: alIbAETU/IBI U HOC Mos Ikona
3.2 keToHbl. KapOoHoBbIE KUCIOTHL. CII0KHBIE 21 https://lesson.academy-
a¢upsl. XKupbl content.myschool.edu.ru/04/10
HOC Mos llkona
3.3 VYrneBobl 9 https://lesson.academy-
content.myschool.edu.ru/04/10
Htoro no pazneny 41
Pa3nen 4. A3oTcoaepikaiime opraHudeckue coeIMHeHUus
HOC Mos lIkona
4.1 AMuHBI. AMMHOKHUCIOTHI. benku 12 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro no pazgeny 12
Paspnen S. BeicokoMoJIeKy I pHBIE COeUHEHNUSA
HOC Mos IIkoma
5.1 BbIcOKOMOIEKYISIpHBIE COEMHEHMS 6 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro 1o pasuery 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM uudgpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crtpoenue atoma. [lepuoanueckuii 3aKoH HOC Mos Hlkona
11 u Ilepnonnueckas cucteMa XMMUYECKUX 9 https://lesson.academy-
snemenToB M. 1. MenaeneeBa content.myschool.edu.ru/04/11
OC Mos Illxona
Crtpoenue BemecTBa. MHOTOOOpasue 1
1.2 se peCTB B P 11 1 https://lesson.academy-
B content.myschool.edu.ru/04/11
HOC Mos llIxona
1.3 XUMUYECKUE peaKIuu 19 1 3 https://lesson.academy-
content.myschool.edu.ru/04/11
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi xumust
HOC Mos llIxona
2.1 Hemeramnsl 31 1 3 https://lesson.academy-
content.myschool.edu.ru/04/11
HOC Mos Ilkona
2.2 MerTanasl 23 1 2
https://lesson.edu.ru/04/11
Wroro no pazueny 54
Pa3nen 3. Xumus u :Ku3Hb
31 MeToabl O3HAHUS B XUMUH. XUMHUSA U 9 1 HOC Mos llIkona

KHN3Hb

https://lesson.academy-
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102



https://lesson.academy-content.myschool.edu.ru/04/11




HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo 4acoB
Ne Hara JJIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTesibHbIE PeCYpPChI
padoThI padoThI
[Ipenmer u 3HaueHue
. https://lesson.academy-
OpFaHH‘IGCKOI/I XHUMHH,
1 content.myschool.edu.ru/lesson/a9f3d191-
Hpeﬂmgme”e ° 5ele-4e24-ac02-
MHOTOObpasHu efb16fa49f6a?backUrl=%2F04%2F10
OPraHUYECKUX COCTMHCHHM
DJNEKTPOHHOE CTPOEHUE
aToma yriepoza (OCHOBHOE
1 BO3GYAKIEHHOE https://lesson.academy-

Y B 1 content.myschool.edu.ru/lesson/a9f3d191-
cocTosHU). BaneHTHbIe 5ele-4e24-ac02-efb16fad9f6a
BO3MOKHOCTH aTOMa
yriepoja
XuMH4YecKkas CBI3b B
OpPraHUYECKUX
PSRN ¥ a—— https://lesson.academy-

5 a ’ . 1 content.myschool.edu.ru/lesson/a9f3d191-
0OpasOBaHIA KOBAJICHTHON 5ele-4e24-ac02-efb16fa49f6a
CBSI3H, CIIOCOOBI pa3pbiBa
cBsI3el
https://lesson.academy-
Teopus crpoeHus
. 1 content.myschool.edu.ru/lesson/c935a58¢-
OpTraHUYECKUX COCTUHEHUM ab0e-4c59-9dcf-
A.M. byrieposa 20517ae4b52¢2backUrl=%2F04%2F10
Buasl nzomepun: 1 https://lesson.academy-

CTPYKTYypHas,

content.myschool.edu.ru/lesson/c935a58c¢-
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MPOCTPAHCTBEHHAS.
DneKTpoHHBIE 3P HEKTH B
MOJIEKYJIaX OPraHUYECKUX
COCIMHEHUN

ab0e-4¢59-9dcf-20517ae4b52e

[Ipencrasnenue o
KJIacCU(UKALIUN U

https://lesson.academy-

6 cHcTeMaTH4decKas content.myschool.edu.ru/lesson/c935a58¢-
HOMEHKJIaTypa (lUPAC) ab0e-4c59-9dcf-20517ae4b52e
OpPraHWYECKUX BEIIECTB
KitaccuduKaius peaxiuii s https.//lesson.academy-

7 N content.myschool.edu.ru/lesson/726ee099-
OPTAHHACCKOM XUMHH e1a9-410f-b8be-b4ch589aead1
CucreMaruzaius u
000011IeHNE 3HAHU 10 https://lesson.academy-

8 Teme. Bxonnas content.myschool.edu.ru/lesson/726ee099-
KOHTpOJIbHAs paboTa 3a e1a9-410f-b8be-b4ch589aeadl
KYpPC OCHOBHOM IIKOJIBI.

AJKaHBI: TOMOJOTHYECKUH
psin, obmas gpopmyia,
HOMEHIIATYPA 1 H30MEDHA, https://lesson.academy-

9 content.myschool.edu.ru/lesson/258ddc06-
HICKTpOHHOC 1 ec23-473c-b3d7-ed82fcaddd02
MIPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJT
dusznyeckue U XUMHYECKUE https://lesson.academy -

10 N content.myschool.edu.ru/lesson/258ddc06-
CBOHMCTBA AJIKAHOB ec23-473c-h3d7-ed82fcaddd02
HaxoxaeHnue agkaHoB B https://lesson.academy-

11 npupoje. CriocoObl content.myschool.edu.ru/lesson/9641927f-

MOJIYYCHHA U IPUMCHCHUC

bbc8-44b9-b3ea-81a2be75c47a
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aJIKaHOB

[ukmoankansr: o0Ias
dbopMyIa, HOMEHKIIATypa
U30MEpPHsI, 0COOCHHOCTH

https://lesson.academy-

12 content.myschool.edu.ru/lesson/4da31505-
CTPOCHI 1 XUMUACCKHX 6520-4916-9e7c-56e88h39bb24
CBOIICTB, CIIOCOOBI
MOJTyYEHUs U IPUMEHEHHE
Pemenne pacu€THbIX 3a1a4
Ha ompe/elIeHIE
MOJICKYJISIPHOM (HOPMYJTBI
OpPTraHUYECKOTO BEIECTBA
1O MaCCOBBIM OJISIM https://lesson.academy-

13 content.myschool.edu.ru/lesson/9641927f-
ATOMOB STCMCHTOB, bbc8-44b9-b3ea-81a2be75¢47a
BXOJISIIMX B €T0 COCTaB.

CucremaTtu3zanus u

000011IeHrEe 3HAHUH I10

TeMe

AJIKEHBI: TOMOJIOTHUECKHU I

psin, obmas gpopmyia,

HOMEHKJIaTypa,

SIEKTPOHHOE 1 https://lesson.academy-

14 content.myschool.edu.ru/lesson/4038171e-
MPOCTPAHCTBEIHOE 4158-4bd1-ae98-18dc1cfh9399
CTPOCHHE MOJIEKYII.

CtpyKTypHas U UC-TpaHC-
U30MEpPHUSI aJTIKEHOB
PusnyecKkue 1 XUMHUYECKUE https://lesson.academy-

15 CBOICTRBA aJIKEHOB. content.myschool.edu.ru/lesson/4038171e-
[IpaBuino MapkoBHHKOBA 4158-4bd1-ae98-18dc1cfb9399

16 CriocoObI oTy4eHus u https://lesson.academy-
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MMPUMCHCHHUC aJIKCHOB

content.myschool.edu.ru/lesson/05ab5925-
baB8e-499e-840b-70b5e8db71ae

[IpakTuueckas padora Ne 1
no teme "[lonyuenne

https://lesson.academy-

17 content.myschool.edu.ru/lesson/53cd2379-
JTHVICHA W HEYHCHHE Cro 2a45-4301-9f67-7ebcdaf03ce0
CBOUCTB
Pemenne pacu€tHbIxX 3a1a4
HA OIpeeneHEe https://lesson.academy-

18 . content.myschool.edu.ru/lesson/7dada027-
MOINCKYIAPHOH opmyIIs! 8448-418f-b416-fbaledd4abbd
OpPTaHMYECKOTO BEIIeCTBA
AJKaMeHBI: CONPSDKEHHBIC,

M30JIMPOBAHHBIE, https://lesson.academy-

19 KYMYJIMPOBaHHBIE. content.myschool.edu.ru/lesson/6df23393-
OcobeHHOCTH 6f08-4b9f-ae01-a983b95b854a
JIEKTPOHHOTO CTPOCHHUS
XUMIICCKIC CBONCTEA https://lesson.academy-

20 . content.myschool.edu.ru/lesson/6df23393-
CONPACHHBIX JIMCHOB 608-4b9f-ae01-2983b95b854a
Cr10co65! moTyueHNd 1 https://lesson.academy-

21 content.myschool.edu.ru/lesson/6df23393-
MPHMCHCHHE aTIKa MeHoB 608-4b9f-ae01-a983b95b854a
AJ'IKI/IHI)IZ TOMOJIOTHYECKUN
pan, obmas hopmyna,

HOMEHKJIATypa, https://lesson.academy-

22 AIIEKTPOHHOE U content.myschool.edu.ru/lesson/05¢9a929-
IIPOCTPAHCTBEHHOE 6741-4d7c-84b5-009292468356
CTPOEHHE MOJIEKY,

(bu3nYecKue CBOMCTBA
23 XVMHYECKUE CBOWCTBA https://lesson.academy-
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AJIKUHOB

content.myschool.edu.ru/lesson/05¢9a929-
6741-4d7c-84b5-009a92468356

KauecTBeHnbIe pE€aKku Ha

https://lesson.academy-

24 N content.myschool.edu.ru/lesson/05¢9a929-
TPOMIYIO CBA3H 6741-4d7c-84b5-009a92468356
Cl1ocoGb! TotyueHus 1 https.//lesson.academy-

25 content.myschool.edu.ru/lesson/05¢9a929-
TPUMCHCHHC aTKUHOB 6741-4d7c-84b5-009292468356
Pemenue 3agau: pacu€Thl https://lesson.academy-

26 M0 YPaBHEHUIO XUMUYECKOU content.myschool.edu.ru/lesson/7dada027-
peakuuu 8448-418f-b416-fbaledd4ab6d

97 Sg:g;tilfjg:;ﬂz o https://lesson.academy-

content.myschool.edu.ru/04/10
TEME
ApeHBI: TOMOJIOTHYECKUIT
pan, obmas hopmyna,
HOMECHKJIATypa.
DIEKTPOHHOE I https://lesson.academy-

28 content.myschool.edu.ru/lesson/d86d7d00-
TPOCTPAHCTBEHHOC d5b4-491d-aded-c3ddal9feefs
CTPOEHHUE MOJIEKYJ OEH30I1a
U TOJyola, uX (hU3HUecKue
CBOlCTBa
XUMHYeCKHE CBOMCTBA https://lesson.academy-

29 apeHOB: PEAKIINH content.myschool.edu.ru/lesson/d86d7d00-
3aMeIleHUs d5b4-491d-aded-c3ddal9feef4
XUMHYeCKHE CBOMCTBA
apeHOR: peaKIH https://lesson.academy-

30 content.myschool.edu.ru/lesson/d86d7d00-

MMPUCOCOAUHCHUA,
OKHCJIICHHEC T'OMOJIOTI'OB

d5b4-491d-aded-c3ddal9feef4
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Oeunsoia

Oco0EHHOCTH XUMHYECKUX

https://lesson.academy-

31 . content.myschool.edu.ru/lesson/d86d7d00-
CBOMCTE CTHPOIIA d5b4-491d-aded-c3ddal9feefs
Pewenne pacy€THbIX 3a1a4 https://lesson.academy

32 Ha OHpeHeﬂerle content.myschool.edu.ru/lesson/7dada027-
MONEKyIAPHO QOpMyIIBL 8448-418f-b416-fhaledd4ab6d
OPraHu4YcCCKOro BCeCTBa
Cr0cOBbI TOAVICHUS I https://lesson.academy-

33 i content.myschool.edu.ru/lesson/6¢919641-
TPUMCHCHHC apeHOB 7956-4130-b1fd-c7e71db395d7
FGHCTI/IHGCKEUI CBA3b MG)KIIy https-lllesson academy-

34 PasIIMHHBIMU KTaccamu content.myschool.edu.ru/04/10
YIIIEBOIOPOOB
Pacuérel no ypaBHEeHUsIM
XUMHYECKHUX PEaKIUM. https://lesson.academy-

35 Cucremarusamnus u content.myschool.edu.ru/lesson/7dada027-
00001IeHNE 3HAHUH TTO 8448-418f-b416-fbaledd4ab6d
TEME
Mprpoansii ras. TlomyTHbLe https://lesson.academy-

36 pHp ' yr content.myschool.edu.ru/lesson/99557a5e-
HeQTAHBIE rashI 2221-43e0-97h8-983de535c44d
KaMeHHbL VEOID I https://lesson.academy-

37 yr 5 content.myschool.edu.ru/lesson/99557a5e-
TPOAYKTBI €IO NEPCpabOTKH 2221-43¢0-97h8-983de535¢44d
Hedtp 1 criocoOrsl €8
e (1; 4601k TTDHMCHCHIC https://lesson.academy-

38 pep P content.myschool.edu.ru/lesson/99557a5e-

IPOAYKTOB NepepadoTKH
HeTH

2221-43e0-97b8-983de535c44d
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I'enernueckas CBA3b MEXKIY

https://lesson.academy-

39 Pa3IMYHBIMH KJIacCaMH content.myschool.edu.ru/lesson/6c919641-
YTJIEBOAOPOIOB 7956-4130-b1fd-c7e71db395d7
l'anorenonponsBoHbIE
YIJIEBOAOPOIOB: https://lesson.academy-

40 AIEKTPOHHOE CTPOEHUE; content.myschool.edu.ru/lesson/6¢919641-
peaKkIry 3aMeICHUS 7956-4130-b1fd-c7e71db395d7
rajoreHa
JleWicTBue 1Ienoue Ha
TaJIOTEHIIPOU3BOAHBIC. https://lesson.academy-

41 BzaumoneiicTrue content.myschool.edu.ru/lesson/6¢919641-
UTAJIOTEHAIIKAHOB C 7956-4130-b1fd-c7e71db395d7
MarHueM U IIUHKOM
CucreMaruzanus u https://lesson.academy-

42 00001IeHe 3HAHUH TT0 content.myschool.edu.ru/lesson/6¢919641-
paszneny "YrieBonopoasr" 7956-4130-b1fd-c7e71db395d7
KoHTpommbHas paboTa 1o https://lesson.academy-

43 ; | content.myschool.edu.ru/lesson/6abf1680-
TeMe Y TIeBONOpOTET 4eb5-46f2-8ea5-44d63cccf518
IIpenenbHbIe OTHOATOMHBIE
CIIMPTHI: TOMOJIOTUYECKUN
pan, obmas hopmyna, https://lesson.academy-

44 CTPOEHHE MOJIEKYI, content.myschool.edu.ru/lesson/5439c18b-
HU30MeEpHs, HOMEHKIIATYypa, 7440-4b6f-bf84-c04fad71694f
KIIacCU(pUKaIus,
dbuznueckue cBocTBa
XuMHYECKHEe CBONCTBA https.//lesson.academy-

45 MPEAEIbHBIX OJTHOATOMHBIX content.myschool.edu.ru/lesson/5439c18b-

CIIUPTOB

7440-4b6f-bf84-c04fad 71694f
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CriocoObI nostyueHust u

https://lesson.academy-

46 MIPUMEHEHNE OTHOATOMHBIX content.myschool.edu.ru/lesson/5439c18b-
COUPTOB 7440-4b6f-bf84-c04fad71694f
E(?;:IT{I;I;BTTIEEI:mOMepm https://lesson.academy-

47 ’ content.myschool.edu.ru/lesson/461aa9c8-
OCOOCHHOCTH (U3HHECKHX COef-4827-a8e5-d12a0bedcB26
U XUMHNYCCKHUX CBOUCTB
MHOroaroMHbIE CIIUPTHI:

S —— https.//lesson.academy-

48 content.myschool.edu.ru/lesson/461aa9c8-
TMUEPUH, MX QusHiCCiue c0ef-4827-a8e5-d12a0bedc826
U XUMHUYCCKHUEC CBOMCTBA
CniocoOblI nony4eHus u https://lesson.academy-

49 IIPUMEHEHUE content.myschool.edu.ru/lesson/461aa9c8-
MHOTOATOMHBIX CIIUPTOB c0ef-4827-a8e5-d12a0bedc826
@DeHoI: cTpoeHue
T —— https://lesson.academy-

50 . content.myschool.edu.ru/lesson/649883b8-
CBOHCTBA. TOKCHUHOCTS 7¢5f-4f16-896e-10a2278b08F1
denona
X UMIECKIe CBONCTEA https://lesson.academy-

51 content.myschool.edu.ru/lesson/649883b8-
Gerona 7c5f-4f16-896e-10a2278h08F1
CrocoGe! moTyucHus 1 https://lesson.academy-

52 content.myschool.edu.ru/lesson/649883h8-
NpHMEHEHUE (eHora 7c5f-4f16-896e-10a2278b08F1
[TpaxTuueckas padota Ne 2.

Pemenne https://lesson.academy-
53 AKCIEPUMEHTAIbHBIX 3a]1a4 content.myschool.edu.ru/lesson/649883b8-

1o teme "CnupTsl U
benonsr"

7¢c5f-4116-896e-10a2278b08f1
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Cucremarusaius u

https://lesson.academy-

54 00obmenue sHaHi 1o content.myschool.edu.ru/04/10
TeEME
AJIBI[GFI/II[BI " KCTOHBI:

AJIEKTPOHHOE CTPOCHUE
kAP GOHMIEHOM TPyIIIBL; https://lesson.academy-

55 content.myschool.edu.ru/lesson/8664b319-
FOMOJIOTHHCCIUE AL, 0ba3-4945-h076-cb7ae5858090
oOuras popmyna, U3oMepus
U HOMCHKJIATypa
AnbJeruipl U KETOHbI: https://lesson.academy-

56 (du3HYECKHEe CBOWCTBA; content.myschool.edu.ru/lesson/8664b319-
peaKuu MPUCOETUHEHUA 0ba3-4945-b076-cb7ae5858b90
Peaxuuu oxucnenus u https://lesson.academy-

o7 KaueCTBEHHbIE PEaKIINU content.myschool.edu.ru/lesson/8664b319-
aJIbJETUI0B U KETOHOB 0ba3-4945-b076-cb 7265858090
Cr1ocoGE mosTydeHHs https://lesson.academy-

58 content.myschool.edu.ru/lesson/8664h319-
AIBICTUIOB 1 KETOHOB 0ba3-4945-b076-ch7ae5858090
OIIHOOCHOBHBIE
HpeIeNBHEIE KAPOOHORELS https://lesson.academy-

59 content.myschool.edu.ru/lesson/b4feaa04-
KHCJIOTH, 0COOCHHOCTH 3438-4b57-a3ec-ba0fofe63c0d
CTPOCHUS UX MOJICKYJI
N3omepus u HOMEHKIIaTypa https://lesson.academy-

60 KapOOHOBBIX KUCIIOT, KX content.myschool.edu.ru/lesson/b4feaa04-
(busryecKkre CBOMCTBA 3438-4b57-a3ec-ba0f9fe63c0d
XUMHYECKHE CBOMCTBA
pENeIEHEX https://lesson.academy-

61 content.myschool.edu.ru/lesson/b4feaa04-
OAHOOCHOBHBIX

KapOOHOBBIX KUCIIOT

3438-4b57-a3ec-ba0f9fe63c0d
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Oco0eHHOCTH CBOUCTB
MYpPaBbUHOMN KUCIIOTHI.

https://lesson.academy-

62 M 5 content.myschool.edu.ru/lesson/b4feaa04-
HOroobpasue 3438-4b57-a3ec-ba0f9fe63c0d
KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBONCTB:
HereI[eJIBHBIX nu
apOMAaTHYECKHUX
KapOOHOBBIX, https://lesson.academy-

63 JTUKapOOHOBBIX, content.myschool.edu.ru/lesson/b4feaa04-
TUAPOKCHUKAPOOHOBBIX 3438-4b57-a3ec-ba0f9fe63c0d
kuciot. IIpencrasurenn
BBICILINX KapOOHOBBIX
KHCJIOT
TTOHSTHE © TDOH3BOLHBIX https://lesson.academy-

64 5 p g content.myschool.edu.ru/lesson/b4feaa04-
KapOOHOBLIX KHCIIOT 3438-4b57-a3ec-ba0f9fe63c0d
CnocoObI noTydeHus u https://lesson.academy-

65 PUMEHEHNE KapOOHOBBIX content.myschool.edu.ru/lesson/b4feaa04-
KHUCJIOT 3438-4b57-a3ec-ba0f9fe63c0d
CrnosxHble 3(hUpbI:

FOMONOITUCCKIH DS https://lesson.academy-

66 5 P content.myschool.edu.ru/lesson/71ac43f2-
oOmast Gopmy.1a, H30MEpHU 2004-4945-a0eb-1e59¢d5f4dof
¥ HOMEHKJIaTypa
dusznueckre 1 XUMHYECKHE https://lesson.academy-

67 N content.myschool.edu.ru/lesson/71ac43f2-
CBOHCTEA J)HPOB a0d4-4945-a0eb-1e59cd5f4dof
Pemenue pacuérubix 3amau:

. https://lesson.academy-

68 M0 YPaBHEHUIO XUMHYECKOM

peakIuu, Ha ONpPE/ICIICHHE

content.myschool.edu.ru/04/10
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MOJIEKYJISIPHON (HOPMYJIBI
OPTraHUYECKOTO BEIIECTBA

[IpaxTuueckas padora Ne 3.

Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4

https://lesson.academy-

69
o Teme "KapOoHoBbIe content.myschool.edu.ru/04/10
KHUCIIOTHL. CIIOKHBIE
a¢uper"

Kupsl: cTrpoeHue, https://lesson.academy-

70 (bU3HYECKUE M XUMUICCKHEC content.myschool.edu.ru/lesson/71ac43f2-
CBOMCTBA (THIPOJIN3) a0d4-4945-a0eb-1e59cd5f4dof
Oco0EHHOCTH CBOWCTB
JKUPOB, COAEPIKAIIUX https://lesson.academy-

71 OCTaTKHU HEIpPEAEIIbHBIX content.myschool.edu.ru/lesson/71ac43f2-
JKUPHBIX KHCIIOT. JKupsl B a0d4-4945-a0eb-1e59cd5f4dof
npupojie
I'eneTnyeckas cBs3b

79 YTJIEBOJOPOAOB U https://lesson.academy-
KHUCJIOPOACOAECPKAIINX content.myschool.edu.ru/04/10
OpTraHU4YC€CKUX BCIICCTB

73 Pacuérsl o ypaBHEeHUSIM https://lesson.academy-
XUMUYECKHUX PeaKni content.myschool.edu.ru/04/10
Cucremaruzanus u

7 06OGLICHMNE SHAHMI 110 https://lesson.academy-

H content.myschool.edu.ru/04/10
TeEME
OO61mas xapakTepucTHKa
75 YIJIEBOJIOB U https://lesson.academy-

KJIacCU(UKAIUS YTIIEBOJOB
(MOHO-, TH- U

content.myschool.edu.ru/04/10
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HOJIMCaXapubl)

76

77

78

79

80

81

82

MoHocaxapusl:
dbusznyecKue CBOWCTBA U
HAaXO0XJICHUE B MPUPOJIC

MBpbL1a Kak COJIU BBICIIAX
KapOOHOBBIX KUCIIOT, UX
MOIOIIEE ICHCTBHUE.
IlousTHe 0 CHUHTETHYECKUX
Mmoromux cpencrax (CMC)

[IpuMeHeHune TIIFOKO3bI, €€
3HA4YECHUE B
KU3HEACSITEIIbHOCTU
opraHusma

Hucaxapunsl: caxaposa,
ManbTO3a U JIAaKTO3a.
Haxoxnenue B npupone u
MIPUMEHEHUE JUCaXapuJioB

[Tonmucaxapuapl: CTpoeHME
MaKpOMOJIEKYII,
¢du3nueckre 1 XUMHUYECKHE
CBOICTBa, IPUMEHEHHE

[Moustue 00
I/ICKYCCTBGHHI)IX BOJIOKHaXxX

Pemenne PACUCTHBIX 3aaa4
Ha OIMpCACIICHUC NO0JIN
BbIXO/Jla ITPOAYKTA pCAKIIUU
OT TCOPETUUCCKHU
BO3MOKHOTI'O

https://lesson.academy-
content.myschool.edu.ru/04/10

https://lesson.academy-
content.myschool.edu.ru/lesson/71ac43f2-
a0d4-4945-a0eb-1e59cd5f4dof

https://lesson.academy-
content.myschool.edu.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

https://lesson.academy-
content.myschool.edu.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

https://lesson.academy-
content.myschool.edu.ru/lesson/690fbb76-
f94a-4f77-bbbe-3d3ae748f716

https://lesson.academy-
content.myschool.edu.ru/lesson/690fbb76-
f94a-4177-bbbe-3d3ae748f716

https://lesson.academy-
content.myschool.edu.ru/lesson/5a9e4cc3-
f4e9-4b8f-a40f-c9fe7c9c4bf8
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CucremMarusaius u

https://lesson.academy-

83 0000111IeHe 3HAHUH IT10 content.myschool.edu.ru/lesson/5a9e4cc3-
paszneny f4e9-4b8f-a40f-c9fe7c9c4bf8
KonTtponsHas pabora o
TeMe https://lesson.academy-

84 " content.myschool.edu.ru/lesson/66a7bd94-

HEIOPOACONTPHATINE 2bc5-4ec7-h7c7-ff893919d25a
OpraHUYeCKHUE COCTUHEHUS"
AMUHBL: K1accudukarms,
CTPOCHHE MOJIEKYII, 001IIast https://lesson.academy-

85 dbopmyia, uzomepus, content.myschool.edu.ru/lesson/0c608a59-
HOMEHKJIaTypa U 4c69-4481-839e-9205f201b73e
(1)I/ISI/IIIGCKI/IG CBOﬁCTBa
X HMIECKIE CBONCTRA https://lesson.academy-

86 content.myschool.edu.ru/lesson/0c608a59-
ATHQATHIECKUX AMHHOB 4c69-4481-839e-9205f201b73¢
AHWIIUH: CTPOCHUE
AHIIIHA. OCOBCHHOCTH https://lesson.academy-

87 ’ N content.myschool.edu.ru/lesson/0c608a59-
XUMHIHCCKHUX CBOUCTB 4c69-4481-839e-9205f201b73e
AHUJINHA
Crioco0s! nosty4eHus u https://lesson.academy-

88 MIPUMEHEHNE content.myschool.edu.ru/lesson/0c608a59-
aJ'II/I(i)aTI/I‘—IeCKI/IX aMUHOB 4c69-4481-839e-9205f201b73e
AMHWHOKHUCIIOTHI:

HOMEHKJIaTypa U U30MEpHs, https://lesson.academy-

89 (bu3HYecKue CBONCTBRA. content.myschool.edu.ru/lesson/c2f2f3d7-
OtnenpHBIC TPECTAaBUTETH 43d1-4873-ace0-78eca6009628
O-aMHUHOKUCIIOT

90 XUMHYECKHE CBOMCTBA https://lesson.academy-

AMHWHOKHCIIOT, UX

content.myschool.edu.ru/lesson/c2f2f3d7-
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OHMOJIOTUYECKOE 3HAUCHUE
amuHokucior. CuHTE3 U
THIPOJIN3 TN THI0B

43d1-4873-ace0-78eca6009628

benku xak npupoaHsie
IIOJIMMEPBI; CTPYKTYPBI

https://lesson.academy-

91 5 X content.myschool.edu.ru/lesson/690fbb76-
CIIKOB. g‘MquCK“e f94a-4f77-bbbe-3d3ae 748716
CBOICTBA OEJIKOB.

92 [Ipomexyrounas https://lesson.academy-
aTTecTarys content.myschool.edu.ru/04/10
A3zoTcoaepikaiie
FETEPOIIICIHACCIHE https://lesson.academy

93 coemuuenus. Hykrennosbie content.myschool.edu.ru/04/10
KHCJIOTBI: COCTaB, CTPOCHHE
¥ OmoJsioruueckas poib
[TpakTunyeckas padora Ne 4.

Pemenune https://lesson.academy-

94 SKCHEPUMEHTAIIbHBIX 3a7a4 content.myschool.edu.ru/lesson/d7681e62-
o Teme "A3oTcojepKaiire €311-48e9-935e-fb3c59299c91
OpraHUYecKHue coequHeHns"

[TpakTryeckas padora Ne 5.
Pemene https:// d
DKCIIEPUMEHTAILHBIX 3a4a4 RS.TTIeSS0n. acatemy-

95 "p content.myschool.edu.ru/lesson/d7681e62-
10 TeMe " aclio3HABAHHC €311-48e9-935e-fh3c59299¢91
OpraHUYECKUX
coenquHeHni"

Kourpoabnas padora mo

96 Tene I,), A30Tco§ep>1<amne https://lesson.academy-

N content.myschool.edu.ru/04/10
OpTraHUYECKUE COCAMHEHUS
97 OCHOBHBIE ITOHITUSA XUMUHU https://lesson.academy-
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BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH U METOIbI UX
CHUHTE3a —II0JIMMEPHU3AIIHS
Y TOJINKOHIEHCALIUS

content.myschool.edu.ru/04/10

ITnactmaccel. YTunnsanusa

https://lesson.academy-

%8 U riepepaboTKa TIacTUKa 1 content.myschool.edu.ru/04/10
DacToMepbl: HaTypaJIbHbIN

99 CHHTETHYECKHE KAyyKIL, 1 https://lesson.academy-

content.myschool.edu.ru/04/10
Pe3una
Bonokna: HatypanbHble,

100 HCKYCCTBEHHBbIE, 1 https://lesson.academy-
cuHternueckue. [lonumepst content.myschool.edu.ru/04/10
CIIeIMATbHOTO Ha3HAYCHHUS
[TpakTuueckast pabota Ne 6.

Pemenue https://lesson.academy-

101 SKCHEPUMEHTAJIbHBIX 3a7a4 1 content.myschool.edu.ru/lesson/d7681e62-
1o Teme "Pacro3HaBaHue €311-48e9-935e-fh3¢c59299c91
MJIacCTMAcC ¥ BOJIOKOH"

O06o0menue u
cHUCTeMaTH3aIus
M3y4EHHOr0 Marepuala 1o https://lesson.academy-

102 1
TeMe content.myschool.edu.ru/04/10
"BricOkOMONEKYIApHBIE
coenuuenus"

OBIIEE KOJIMYECTBO YACOB 102

[10 ITIPOT'PAMME
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jlara
Tema ypoxa Konrposbnusie  IIpakrunyeckue oOpaszoBaTe/bHbIE
n/n Bceero H3yYeHUs
padoThbI padoTbI pecypchl
1 Atom. CocTaB aTOMHBIX sJIEP. 1 https://lesson.academy-
Xumuyeckui aneMeHT. M30Tonsl content.myschool.edu.ru/04/11
5 CtpoeHue JIeKTPOHHBIX 000JI04eK 1 https://lesson.academy-
aTOMOB, KBaHTOBEIC UMCJIIa content.myschool.edu.ru/04/11
3 Kiaccupukanus XuMrUIecKux 1 https://lesson.academy-
9JIEMEHTOB (S-, P-, d-, f-3;1eMenTHI) content.myschool.edu.ru/04/11
4 Pacnpenenenue 351eKTpOHOB 110 1 https://lesson.academy-
ATOMHBIM OpOUTAIISIM content.myschool.edu.ru/04/11
DNeKTPOHHBIE KOH(UTYpAITH aTOMOB
https://lesson.academy-
5 3JIEMEHTOB B OCHOBHOM U 1
B content.myschool.edu.ru/04/11
BO30YKAEHHOM COCTOSIHHH
6 DIIEeKTPOHHBIE KOH(PUTYpPAIIUA HOHOB. 1 https://lesson.academy-
DNEeKTPOOTPULIATEIEHOCTD content.myschool.edu.ru/04/11
Ilepronnueckuii 3aKOH 1
[Tepuoanueckas cucrema
https://lesson.academy-
7 XUMHYECKHX dj1eMeHToB J[. 1. 1
. content.myschool.edu.ru/04/11
MenieneeBa, CBA3b C COBPEMEHHOU
TEOpHEN CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XUMUYECKHUX DJIEMEHTOB H
https://lesson.academy-
8 00pa3yeMbIX HMH ITPOCTHIX U 1

CJIOKHBIX BEILECTB 110 IPyNIaM U
nepuoaam

content.myschool.edu.ru/04/11
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Cucremarusanus u 00001eHue

https://lesson.academy-

9
3HAHWUH 10 TEME content.myschool.edu.ru/04/11
Bunasl xumMuueckoil cBsA3U.
Mexanu3Mbl 00pa30BaHUs
10 COBATCHTHON cBa3i. Boqoboli https://lesson.academy-
B HTHOHM CBS3U. Hasl
flopon content.myschool.edu.ru/04/11
CBsA3b. MeXMOJIEKYIISIpHBIC
B3aUMOJICUCTBUA
BanieHTHOCTD U BaJIEHTHBIE
11 BO3MOYKHOCTH aTOMOB. CBS3b https://lesson.academy-
AJIEKTPOHHOM CTPYKTYPBI MOJIEKYII C content.myschool.edu.ru/04/11
nux FGOMeTpI/ILI€CKI/IM CTpOGHI/IeM
[IpencraBiieHus: 0 KOMIUIEKCHBIX
12 coe . cocTa https://lesson.academy-
HMHCHUIX TaB U
a content.myschool.edu.ru/04/11
HOMEHKJIaTypa
BemectBa MonIeKyasipHOTO U
13 HEMOJIEKYJISIPHOTO CTPOEHUs. THIIBI https://lesson.academy-
KPUCTAJITIMYECKUX PELIETOK U content.myschool.edu.ru/04/11
CBOMCTBA BEIIIECTB
[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.
14 IIpencrasieHne 0 KOUIOUIHBIX https://lesson.academy-
peld a content.myschool.edu.ru/04/11
pacTBOpax
I/ICTI/IHHBIG paCTBopI)II HACBIIIICHHBIC U
15 https://lesson.academy-
HEHACBII[EHHLIE, PACTBOPHUMOCTb.
17 > P p content.myschool.edu.ru/04/11
Kpucrannoruaparst
16 CrniocoObl BbIpayKeHUS! KOHIIEHTPAIU
pacTBOpoOB
17 Pemrenue 3aga4d ¢ UCIIOIb30BaHUEM https://lesson.academy-

MOHATHUH ""MaccoBas HOIA

content.myschool.edu.ru/04/11
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pacTBOpEHHOTO BemiecTa',
"MoOJIsIpHasi KOHLIEHTparus"

Knaccudukanus 1 HOMEHKIATypa

https://lesson.academy-

18 HEOPraHWYECKUX BELIECTB content.myschool.edu.ru/04/11
19 CucreMmaru3anus 1 0000IIeHne https://lesson.academy-
3HAHUU MO TeMe content.myschool.edu.ru/04/11
KonTtponpsHas pabora mo Temam
"Crpoenue atoma. [lepuognueckuit
20 3akoH U [lepuoanyeckas cucrema https://lesson.academy-
XUMHYEeCKUX deMeHToB Jl. U. content.myschool.edu.ru/04/11
Mengeneena", "CTtpoeHue BelecTBa.
MHoroo6pa3ue BemiecTs"
Knaccudukanus XuMuaeckux
peaKkuuii B HEOPraHUYECKOU U
21 OpPraHUYECKON XMMHUH. 3aKOH https://lesson.academy-
COXPAHEHUS MACChl BELIECTB; 3aKOH content.myschool.edu.ru/04/11
COXpaHEHHUs U MPEBPAIICHUS SHEPTUU
MPU XUMHYECKUX PEAKIIHSIX
TeroBbie 3O HEKTH XUMUYECKUX
22 peaxuil. Te([b;(laongquCKHe ttps:ilesson.academy-
content.myschool.edu.ru/04/11
ypaBHEHUSA
Brruucnenus mo ypaBHEHUSIM
23 XMHECKIX peakiyit i https://lesson.academy-
content.myschool.edu.ru/04/11
TEPMOXUMHUYECKUM YPAaBHEHUSIM
CKOpOCTh XUMHUYECKOHN peakinu, e
24 3aBUCUMOCTH OT Pa3IMYHBIX itps:/flesson academy-
content.myschool.edu.ru/04/11
¢daktopoB. Karanus u karaau3aTopsl
25 ['omorenHble U reTeporeHHbIe hups silesson.acaemy-

content.myschool.edu.ru/04/11
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peakiuu

[TpakTuueckas padora Ne 1 mo Teme

26 "BausiHue pa3nuYHbIX (GaKTOPOB Ha
CKOPOCTh XUMHUYECKOM peakiuun"

97 OOGpatumbie 1 HEOOpATUMBIC https://lesson.academy-
peakiu. XMMHUYECKOE paBHOBECHE content.myschool.edu.ru/04/11
[TpakTrueckas padora Ne 2 o teme

28 "BiusiHue pa3nudHbIX GaKToOpoB HA https://lesson.academy-
MOJI0KEHNE XUMUYECKOTO content.myschool.edu.ru/04/11
paBHOBecuA"

DIIEKTPOIUTHIECKAS JUCCOIHAITHSI.

29 CrIbHBIE U cIIa0bIe DIIEKTPOIUTEI https://lesson.academy-

P ’ content.myschool.edu.ru/04/11
CreneHs qUCCOUAA
Honnoe npousseaenue Boasl. Cpena

30 BOJHBIX eI:CTBo oB. Bogopo HI)II;/'I https://lesson.academy-

A p POB. BOOPO content.myschool.edu.ru/04/11
nokasatenb (pH) pactBopa
I'mpposnus coneit. Peakuuu,

31 POTEKAOMIHE B PACTBODAX https://lesson.academy-

p p p content.myschool.edu.ru/04/11
AJIEKTPOIUTOB
[IpakTuueckas padora Ne 3 o reme

32 "XHUMHUECKHE PEAKIIUHU B PACTBOPAX hitps:/lesson.academy-

P p p content.myschool.edu.ru/04/11
AJIEKTPOIUTOB
OKHCIATEIFHO-BOCCTAHOBUTEIBHBIE

33 eaKkIUU. BaxxHeiile OKUCIUTEIN U https://lesson.academy-
PeaKiH. content.myschool.edu.ru/04/11
BOCCTaHOBUTEIIHN

34 MeTto/1 371IeKTPOHHOTO (3JIEKTOHHO- https://lesson.academy-
MOHHOTO) OanaHca content.myschool.edu.ru/04/11

35 DNEKTPOIN3 PACTBOPOB U PaCIIaBOB https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11

BCIICCTB

content.myschool.edu.ru/04/11

https://lesson.academy-

36 Pemenue 3amay pa3sinyHbIX TUIIOB
atp content.myschool.edu.ru/04/11
37 Pemenue 3a1a4 pa3iiuuHbIX TUIIOB https://lesson.academy-
Aatp content.myschool.edu.ru/04/11
Cucremaruzanusg U 00001eHne
38 3HAHUU 110 Teme "XuMuueckue https://lesson.academy-
content.myschool.edu.ru/04/11
peakiuu"
KonTtponpsHas pabora o Teme https://lesson.academy-

39 " "

XUMUYECKUE PEAKIIUN content.myschool.edu.ru/04/11
[TosoxeHne HEMETAILUIOB B
[Tepuoanueckoii cucreme

40 XHUMUYECKHX dJ1eMeHToB 1. 1. https://lesson.academy-
Meunneneesa n1 0COOEHHOCTH content.myschool.edu.ru/04/11
CTpOGHI/ISI HUX aTOMOB. CDI/ISI/ILIGCKI/IG
CBOMCTBA HEMETAILJIOB
AmtoTponus HEMETaLIOB (Ha

41 I HMepe KHUCJIOpOJa, CEe bI( dochopa hitps://lesson.academy-

p P POAa, CEphL, p content.myschool.edu.ru/04/11
U yTIepoJa)

42 Bonopon: nonyuenue, pusndeckue u https://lesson.academy-
XAMHUYECKHE CBOMCTBA. [ Mapuibl content.myschool.edu.ru/04/11
["anoreHsl: HAXOX/JEHUE B TPUPOJIE,

43 CTIOCOOBI OTYYCHUSI, PU3UIECKUE U s Hlessonat ey

yi L content.myschool.edu.ru/04/11
XUMHUYECKHE CBOICTBA
I"anorenoBonopoasl. Baxxunenmme
44 KUCIIOPOACOAEPKAIINE COCTUHEHUS https://lesson.academy-
PoZcoCpKalll 2 content.myschool.edu.ru/04/11
raJI0reHOB
https://lesson.academy-
45 JlaGopaTopHble U TPOMBITIUICHHBIC

content.myschool.edu.ru/04/11
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CIIOCOOBI TIOyYEHUS TaJIOTCHOB.
[IpuMeHeHue rajJoreHoB M X
COCIMHEHUN

[Ipaktuyeckas padora Ne 4. Pemenue

https://lesson.academy-

46 JKCIIE eHTall 3a7a4 10 TEME
TCPUMCHTAJIBHBIX 337141 1O TCM content.myschool.edu.ru/04/11
"T"amoreusr"
Kucnopon: nabopaTopHbie u
IPOMBIILIEHHBIE CIIOCOOBI
47 HE e —— https://lesson.academy-
yi ’ . content.myschool.edu.ru/04/11
XUMHUYecKue cBoiicTBa. O30H.
[IprMeHeHne Kuciaopoaa u 030Ha
48 OKCHILL H TEPOKCHILLL https://lesson.academy-
A P A content.myschool.edu.ru/04/11
49 Pemenue 3amay pa3auuHbIX TUIIOB https://lesson.academy-
Aatp content.myschool.edu.ru/04/11
Cepa: HaXO0XKIEHUE B IPUPOJIE,
50 CH(I;)CO6I)I HOJ‘IJI CHUS Q?Hslleqﬂecxne u https: flesson.acaciemy-
yi L content.myschool.edu.ru/04/11
XUMHUYECKHUE CBOICTBA
51 CepoBoOpOsL, CybbuIb https://lesson.academy-
POBOZIOPOAL, €Y. a content.myschool.edu.ru/04/11
Kucnopoacoaep:xaiiue coequHeHNUs
52 CepPLI gCO6CHH12)CTI/I CBOICTB CEpHOI hitps:/flesson.academy-
PEL. p content.myschool.edu.ru/04/11
KHUCIIOTBI
[TpakTuueckast padborta Ne 5. Pemenue
53 SKCIIEPUMEHTAIBHBIX 3a71a4 II0 TEME hitps:/flesson.academy-
p N A content.myschool.edu.ru/04/11
"Cepa u e€ coenuHeHus"
A30T: HaXO0XKJIEHHE B IIPUPOJIE
A PHPOJIE, https://lesson.academy-
54 CIOCOOBI MOJTydeHUsI, PU3NUECKHUE U

XMMHYECKHE CBOMCTBA. AMMUAaK,

content.myschool.edu.ru/04/11
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HUTPUIBL

Kucnopoacoaeprxarniue CoeTMHEHHS

https://lesson.academy-

55 azota. OcoOEHHOCTH CBOIIC
T N HHOCTI CBONCTE content.myschool.edu.ru/04/11
A30THOM KHUCITIOTHI
[IpumeHnenue azoTa u ero https://lesson.academy-

56 .
coeuHEeHUI. A30THbIE y100peHus content.myschool.edu.ru/04/11
docdop: HAXOKACHUE B IPUPO/IE,

57 CIocoObl ONy4YeHUs!, PUINYECKUE U https://lesson.academy-
xummuueckue coiictBa. dochuabl u content.myschool.edu.ru/04/11
dbochun
Oxcunpl dhocdopa,

58 docho c((l)) e(bxcg ne kuciotel. Conu https: lesson.acacemy-

p If prratll ' content.myschool.edu.ru/04/11
(dhochopHON KHCIIOTHI
[Ipumenenue docdopa u ero https://lesson.academy-

59 .
coenuHeHuil. ocpopHbie y100peHUs content.myschool.edu.ru/04/11
[TpakTuueckast pabota Ne 6. Pemenue

60 3I<I::ne I/IMeHTaJ'II:;HBIX 3a/1a4 10 TeMe https:flzsson.aceeny-

p a content.myschool.edu.ru/04/11
"A30T u pochop 1 ux coenuHeHU"
VYriepoa: Hax0XJIeHUE B IPUPOJIE,

61 AIUTOTPOITHBIE MOU(DUKALINY; https://lesson.academy-
dbusznyecKrue 1 XUMUIECKHE CBONCTBA, content.myschool.edu.ru/04/11
MPUMEHEHUE
Oxkcup yrimepoaa(ll), oken

62 1 A y;(l\lj) na( J'I)LHEUI Ki J— https://lesson.academy-
yrIepon > YTO 1o ce content.myschool.edu.ru/04/11
coJu

63 Pemienue 3agau pa3auyHbIX TUIOB https: flesson.acacemy-

AaTp content.myschool.edu.ru/04/11

64 KpeMHuii: HaxoxeHue B IpupoJe, https://lesson.academy-
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CHocoOBI MOTyYeHUs, PUIUIECKUE U
XMMHYECKUE CBOICTBA

content.myschool.edu.ru/04/11

Oxkcua kpemuusi(1V), kpemuueBas

https://lesson.academy-

65
KHCJI0Ta, CUIUKATHI content.myschool.edu.ru/04/11
[IpumeHeHne KpeMHHS U €T0
66 coenqnuenuii. CTekiio, ero https://lesson.academy-
a ’ ’ content.myschool.edu.ru/04/11
MOJTy4YeHUE, BUJIbI CTEKIIA
67 PCIHCHI/IC 3aJIa4 pa3JIn4YHbIX TUIIOB https://lesson.academv—
Aatp content.myschool.edu.ru/04/11
68 Cucremarusanusg U 00001IeHne https://lesson.academy-
3ganni 1o reme "Hemerauisr" content.myschool.edu.ru/04/11
69 KoHTposbHas pabora 1o Teme https://lesson.academy-
"HemeTamis!" content.myschool.edu.ru/04/11
AHanu3 pe3ynbTaToB KOHTPOJIBHON https://lesson.academy-
70
paboThI, KOPPEKLHS OMNOOK content.myschool.edu.ru/04/11
TTonoxxeHne MeTaJIOB B
Ilepronnueckoit cucreme
7 XUMHAYECKHUX DJIIEMEHTOB. https://lesson.academy-
Oco0eHHOCTH CTPOEHUS content.myschool.edu.ru/04/11
AIIEKTPOHHBIX 000JI0UEK AaTOMOB
METAJIJIOB
OO6mue ¢puznueckne CBOMCTBa
72 MeTaUTOB. [IpMeHeHe METAIIIOB B https://lesson.academy-
P content.myschool.edu.ru/04/11
OBITY U TEXHUKE
73 CmutaBsl MeTasuioB. Kopposust https://lesson.academy-
METAJIOB content.myschool.edu.ru/04/11
https://lesson.academy-
74 Pemenue 3amay pa3nuMaHbIX TUIIOB

content.myschool.edu.ru/04/11
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DIEKTPOXUMUYECKUN P

https://lesson.academy-

S HanpsxeHHH MeTannos. Obmue content.myschool.edu.ru/04/11
CHOCOOBI OTYYCHHS METAJUIOB
OO01mas XxapakTepUCTHKA METAJIOB
|A-rpynnel [lepuoauueckoii cuctemsl
76 XAMHYECKUX 371eMeHTOB. HaTpuii u https://lesson.academy-
KaJuii: mojay4yeHue, Gusndeckue u content.myschool.edu.ru/04/11
XUMHYECKHE CBOMCTBA, TPUMCHEHHE
MPOCTHIX BEIIECTB M UX COCTUHCHUIN
OO0m1as XxapakTepUCTUKa METAILIOB
IHA-rpynnst [lepuoanueckoit
CHUCTEMbI XHMUYECKHX 3JICMEHTOB.
77 Marnuii 1 KanbIyii: moxy4eHue, https://lesson.academy-
content.myschool.edu.ru/04/11
¢du3nyeckre 1 XMMHUYECKHE CBOMCTBA,
IpUMEHEHHE MPOCTHIX BEIIECTB U X
COeTMHEHNN
78 JXKéctkocTh BOABI M CIIOCOOBI €€ https://lesson.academy-
YCTpaHEHHUS content.myschool.edu.ru/04/11
AJIIOMUHUI: TIOJIYYEHUE N3NYCCKUEC
79 — CB}:)T;ICTBa’, ¢ https://lesson.academy-
content.myschool.edu.ru/04/11
NIpUMEHEHNE
AMpoTepHbIe cBOMCTBA OKCHIA U
80 TUIPOKCHUJIA AIFOMUHUS, https://lesson.academy-
TUAPOKCOKOMIUIEKCHI aJTFOMUHMS, UX content.myschool.edu.ru/04/11
NIpUMEHEHNE
81 Pemenne 3a1a4 pa3muyHBIX THIIOB s Hlessonat ey
content.myschool.edu.ru/04/11
82 [IpakTuueckas padora Ne 7. Pemenue https://lesson.academy-

SKCHCPUMCHTAJILHBIX 3a/1a4d 110 TCMC

content.myschool.edu.ru/04/11
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"MeTasuibl TJIaBHBIX OArpymHn"

OO011ast XxapakTepUCTHKa METAIIJIOB
no6ouHbIX oarpymi (b-rpymm)

https://lesson.academy-

83
Ilepronnueckoit cucTeMsl content.myschool.edu.ru/04/11
XUMHYECKUX DIIEMEHTOB
dusnyeckue U XUMUYECKHAE CBOMCTBA
84 XpoMa U €ro COeIUHEHUN, UX https://lesson.academy-
P A ’ content.myschool.edu.ru/04/11
MIPUMEHEHUE
Baxwueiiime coeMHEHNs] MapraHIia.
85 [leDMAHIAHAT KA. €10 https://lesson.academy-
p > content.myschool.edu.ru/04/11
OKHCIIATENbHBIE CBOMCTBA
duznueckre 1 XUMUYECKHE CBOMCTBA
86 JKeJie3a U €ro COeaUHEHNH. https://lesson.academy-
ITony4yenue 1 NpUMEHEHHE CILIABOB content.myschool.edu.ru/04/11
J)Kenes3a
duznueckre 1 XUMUYECKHE CBOMCTBA
87 . o8 coe - https://lesson.academy-
MeOu 1 WHEHWI, UX
A & ’ content.myschool.edu.ru/04/11
MIPUMEHEHUE
duznueckre 1 XUMUYECKHE CBOMCTBA
88 IIMHKA U €T0 COeTUHESHUM, NX https://lesson.academy-
IIpUMeHeHNe. [ HIPOKCOKOMILIEKCHI content.myschool.edu.ru/04/11
[IMHKA
[IpakTuueckas padora Ne 8. Pemenue
89 keI eHTaL T https://lesson.academy-
KCIIEPUMEHTAJIBHBIX 9 110 TEM
p g content.myschool.edu.ru/04/11
"MeTasisl TOOOYHBIX OArpymn”
90 Pellleriie 3144 pas o https://lesson.academy-
[IEHA q JINYHBIX THUIIOB
Aatp content.myschool.edu.ru/04/11
https://lesson.academy-
91 O000IIIEHNE U CUCTEMATU3ALUS

content.myschool.edu.ru/04/11
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M3Y4EHHOTO MaTepHalia 1o Teme
"Mertamier"

KonTtponsHast pabora o Teme

https://lesson.academy-

92
"Metamns" content.myschool.edu.ru/04/11
93 AHanu3 pe3yJbTaTOB KOHTPOJIBHOM https://lesson.academy-
paboThI, KOPPEKIIHS OIMHUOOK content.myschool.edu.ru/04/11
Ponps xumuu B obecrieueHnn
94 YCTOMUYMBOTO Pa3BUTHUSA https://lesson.academy-
yesoBedecTBa. [lonsaTre o Hay4HbIX content.myschool.edu.ru/04/11
METO/aX UCCIEAOBaHUS BELIECTB
Hayunsbie npuHIIUIIBI OpraHU3aluu
95 XUMHYECKOIO MPOU3BOJICTBA. https://lesson.academy-
[TpoMbINIIICHHBIE CITOCOOBI content.myschool.edu.ru/04/11
MOJIYYEHHS BaXKHEHIITNX BEILIECTB
96 [IpomexxyTouHast aTTecTanus https:flzsson.aceeny-
p yr H content.myschool.edu.ru/04/11
XUMHUYECKOE 3arps3HEHUE
97 OKpYKaroIlEeH Cpelibl U ero https://lesson.academy-
MOCJEACTBHS. XUMHS U 3[10POBHE content.myschool.edu.ru/04/11
yesoBeka. JIekapcTBEHHBIE CpeICTBA
Xumus numu. Ponb XuMuu B
98 0BeCTIeUCHIH THILEEOl https://lesson.academy-
B content.myschool.edu.ru/04/11
0e30macHOCTH
99 Kocmernueckne u mapdromepHbie https://lesson.academy-
cpeacrtsa. beiToBas xumus content.myschool.edu.ru/04/11
XHUMHS B CTPOUTEIIBCTBE.
. https://lesson.academy-
100 Baxxneiimme cTpouTenbHbIE U

KOHCTPYKIIMOHHBIE MaTepUaJIbI

content.myschool.edu.ru/04/11
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XHMMHS B CEJILCKOM XO3SIUCTBE.

https://lesson.academy-

101 Oprafu4ecKAe 1 MUHEPAIILHEIE 1 content.myschool.edu.ru/04/11
yao0peHust
102 Cucremaruzanusg U 00001eHne 1 https://lesson.academy-
3HAHUHU II0 TEME content.myschool.edu.ru/04/11
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA
» Xumus, 11 xkmace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.,
JIéskun A.H., AkninonepHoe obmectBo «M3naTensctBo «IIpocBemienue»
» Xumusi, 10 xmace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankor C.A.,

JIéskun A.H., AkiinonepHoe obmectBo «M3naTensctBo «IIpocBemieHne»

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA

Xumus. [Ipumepnsie padoune nporpammsl. [IpeameTtHas nunus yueOunkos O.
C. I'abpuensna, . I'. Octpoymosna, C. A. Cnankosa. 10—11 kiaccer : y4e0.
nocobue aiis o6ieodpaszonat. opranuzanui : / O. C. I'abpuensn, C. A.

CnankoB. — 2-e u3a. — M. : [Ipocsemienue, 2021

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET
LHOC Mos mikomna: https://lesson.academy-content.myschool.edu.ru/04/11
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