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HOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1Mo XuMUM Ha ypOBHE CpeAHero oduiero oOpazoBaHusi padpadborana Ha ocHoBe DenepanbHOro 3aKoHa OT
29.12.2012 No 273-®3 «O6 obOpazoBanuu B Poccuiickoit denepannny, TpeOOBaHUN K pe3ybTaTaM OCBOCHUS (PeaepalibHOM
oOpasoBaTebHON TporpaMMmbl cpeaHero obmiero oo6pazoBanus (DPOII COO), npexacraBieHHbX B DenepaibHOM
rocyJapcTBeHHoOM obOpazoBaTenbHoM crangapre COO, ¢ yuérom KoHueniuu npenojaBanus yaeOHOro mpeameTa « XuMHus» B
oOpasoBaTenbHbIX opranm3anusx Poccuiickoit denepannu, peaqusyromunX OCHOBHBIE 00pa30BaTENIbHbIC MPOTrpaMMBbl, U
OCHOBHBIX MNoOJoXeHu «Crtparerun pas3Butus BocnuTanus B Poccuiickoii @enepaunn Ha nepuon o 2025 roma»
(Pacnopsxenue [paBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0B K pa3pabOTKe MPOrpaMMbl M0 XUMUHU, K OTPENICTICHUIO 00IIel cTpaTeruu oOy4eHHsl, BOCIUTAHUS U
pa3BUTUS OOy4YarolUXcs cpefacTBaMu ydyeOHoro mpeamera «Xumus» st 10—-11 kmaccoB Ha 0a30BOM yYpOBHE COCTAaBUIIU
koHuentyanbHble nonoxeHuss ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH LENIel, COAEpX aHUs, PE3YJIbTaTOB OOyYEHHUS U
TpeOOBaHMIA K YPOBHIO MOATOTOBKHU BBITTYCKHUKOB.

Xumuueckoe o0pa3oBaHuE, IOJIy4aeMO€  BBITYCKHHUKaMH  OOIIeoOpa3oBaTEIbHOM  OpraHu3allid,  SBISETCS
HEOTHEMJIEMON YacThi0 MX 00pa3oBaHHOCTU. OHO CIIY)KUT 3aBEPIIAIOIIMM 3TAOM peaM3allii Ha COOTBETCTBYIOIIEM €My
0a30BOM YpOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIMX IEJIOCTHOW CHUCTEME XHUMHYECKOro OOpa3oBaHUs. OTH LIEHHOCTH
KAacaroTCsl TO3HAHWS 3aKOHOB TMPHUPOJBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIMIEH KyJbTyphl UYETOBEKa, a TaKKe
HKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 370pOBbIO M TNPUPOAHON cpeae. Peanmmsyercs Xummueckoe
oOpazoBaHue OOy4YarOUIUXCS HAa YPOBHE CPEIHEro OOIIero oO0pa3oBaHHsS CPEJACTBAMHU YYEOHOro mpeamera «XUMUs»,
COJIEp>KaHKUE U TTOCTPOECHUE KOTOPOTO OIMPEEICHBI B IPOrpaMMe M0 XUMUHU C YUETOM CIIeHU(PUKU HAYKU XUMUH, €€ 3HaUCHUSI
B TO3HAaHWUU TPUPOJILI W B MaTEPUAIBHOW JKM3HU OOIIECTBA, a TakKkKe C y4E€ToM OOmMX Meled W MPUHITUIIOB,
XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI cpejiHero obiero oopazoBanus B Poccuiickoit denepanmm.

XuUMUSL KaK dJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK MIPaeT OCOOYIO POJib B COBPEMEHHOM IMBUJIM3AIMHU, B CO3JIaHUU
HOBOM 0a3bl MaTepuaabHOU KyJabTypbl. OHA BHOCUT CBOH BKJIaJl B (POPMHUPOBAHUE PALIMOHAIIBHOTO HAYYHOT'O MBIILJICHUS, B
CO3/IaHME TEJIOCTHOTO MPEACTABICHHS 00 OKpYKAIOIEM MUPE KaK O €UHCTBE MPUPOJIBI U YEIOBEKa, KOTopoe hopMupyercs
B XMMHUH Ha OCHOBE MOHUMAaHHUS BEIIECTBEHHOIO COCTaBa OKPY’KAIOIIETO MUPA, OCO3HAHUSI B3aUMOCBSI3H MEXK]y CTPOCHHEM
BEILIECTB, MX CBOMCTBAMH M BO3MOYKHBIMU 00JIACTSIMU NMPUMEHEHUS.

TecHO B3aMMOJICUCTBYS C JPYTMMHM €CTECTBCHHBIMHM HAyKaMH, XUMHS CTaja HEOThEMJIEMOW YaCThIO MHUPOBOU
KYJbTYPbI, HEOOXOUMBIM yCIOBUEM YCIEITHOTO TPYyAa M )KU3HU KKIOTO WieHa obmecTBa. CoBpeMeHHasi XUMUS KaK HayKa



co3uaTeNibHasl, KaKk HayKa BBICOKMX TEXHOJIOTMI HampaBlieHA Ha PEHICHHE TIOOAIBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YeJIOBEUYECTBA — CHIPHEBOM, DHEPTETUUECKOM, MUIIEBOM, IKOJIOTHUECKOM 0€30MaCHOCTH M OXPAHbI 3/I0POBbSI.

B cootBeTcTBUUM C OOMIMMU LIEJSIMU U TIPUHIIMIIAMEU CPETHEro 001Iero 00pa3oBaHus COJEpKAHKUE MpeaMeTa « XUMHU)
(10-11 kmaccel, 0a30BbI YpOBEHb M3yY€HHs) OPUEHTUPOBAHO IMPEUMYIIECTBEHHO Ha OOILEKYJIbTYPHYIO MOJITOTOBKY
00y4JaroImuxcs, HEOOXOAUMYIO UM IS BBIPAOOTKH MHPOBO33PEHUECKUX OPHEHTHPOB, YCHEIIHOTO BKJIIOYCHHUS B KU3Hb
COILIMYMa, TIPOJIOJKEHUS 00pa30BaHUs B PA3IMYHbBIX 00JIACTSX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocrapisiomiuMu  nipeameTa «XUMHS» SBISIIOTCS  0a3oBble Kypchl — «Opranudeckas xumus» u  «OOmas u
HEOPraHUYeCcKasi XHUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPXKaHUSI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAayKu: cUCTeMa
3HAHUW MO0 HEOPraHMYECKOW XUMHUHU (C BKIIIOUEHUEM 3HAHUM U3 00IIel XuMHM) U opraHuydeckoil xumuu. dopmupoBanue
JTAHHOW CHUCTEMbl 3HAHUW TPH HU3YYECHUU NpeIMeTa 00ECIeUrMBAaEeT BO3MOXKHOCTh PACCMOTPEHHS BCETO0 MHOT0oOpasus
BEILIECTB HA OCHOBE OOIIUX MOHATHUM, 3aKOHOB M TEOPUN XUMHUH.

CtpykTypa cojepxaHusi KypcoB — «Opranudeckas xumus» u «OO0mas 1 HeopraHudeckas XuMmus» cpopMupoBaHa B
mporpaMme MO XMMHUU Ha OCHOBE CHCTEMHOIO MOAXOJa K M3YYCHHIO y4eOHOTO MaTepuayia U 0OyCJIOBIIEHa MCTOPUYECKH
00OCHOBaHHBIM PA3BUTHEM 3HAHWUW Ha OINPEACIIEHHBIX TEOPETUYECKHX YpPOBHAX. Tak, B Kypce OpraHMYEeCKON XUMUU
BEILIECTBA PAacCMAaTPUBAIOTCS HAa YPOBHE KJIACCUYECKOW TEOPUM CTPOCHUS OPraHMYECKUX COEAUMHEHUW, a TaKKE HAa YpOBHE
CTEPEOXUMHUYECKUX U DJICKTPOHHBIX MPEJCTABICHUN O CTpoeHUHU BemiecTB. CBelleHHs 00 M3yudaeMbIX B Kypce BellecTBax
JAIOTCS B Pa3BUTUU — OT YTIIEBOJOPOJIOB J0 CIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHUN. B Kypce opraHndeckoit Xumun
MOJIYYarOT pa3BUTHE CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs MEpPBOHAYAIBHBIC MPEICTABICHUS O
XUMHUYECKOW CBSI3U, KJIACCU(PUKAIIMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT HMX CTPOCHHS, O
XUMHUYECKOUN peaKkInu.

[Tox HOBBIM yIJIOM 3peHHs] B TpeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpHUBACTCS W3YUYCHHBIM Ha YypOBHE
OCHOBHOT'O OOIIEro 00pa3oBaHUs TEOPETUUECKHM MaTepuasnl U (haKTOJOTUYECKUE CBEACHHUS O BEIIECTBAX U XUMHUYECKOU
peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas U HeopraHudeckass XuMus» 00ydarolUMCsl TPEIOCTaBISETCS BO3MOXKHOCTh
OCO3HATh 3HAYEHUE NEPHUOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX MU METOJOJOTMYECKHX MO3ULUN, TIIy0)Ke IMOHATH
HCTOPUYECKOE U3MEHEHHE (PYHKITUN ATOTO 3aKOHA — OT 0000IIA0IIe 10 OOBSICHSIONEH U TPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHUM O BaKHEWINMX BEIIECTBAX, UX COCTABE, CTPOCHWH, CBOMCTBAaX M NMPUMEHEHHH, A TAKKE O
XUMHYECKUX PEaKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUS JIONOJHAEeTCA B Kypcax 10 u 11 kinaccoB anemeHTamu
COJICpKaHMs, UMEIOIIUMU KYJbTYPOJIOTHYECKUI W MPUKIAJAHOW XapakTep. ODTU 3HAHUS CIOCOOCTBYIOT MOHHMAHUIO
B3aHUMOCBSI3M XHMHUH C JPYTMMHM HayKaMH, PACKPBIBAIOT €€ pOJIb B ITO3HABATEIBHOW WM NPAKTUYECKOU AEATEIBHOCTH
4eJioBeKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHMSI K TIPOLIECCY TBOPYECTBA B 00JACTH TEOPUH U MPAKTUUECKHUX MPUIIOKECHHM



XUMUH, TIOMOTAIOT BBITYCKHUKY OPHUEHTHPOBATHCS B OOIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJEMax, CBSI3aHHBIX C
XUMHUEHN, KPUTHUECKU OCMBICIUBATH MH(DOPMAIUIO U IPUMEHSTH €€ JUIsl MOTIOJTHEHHS] 3HAHUMN, PEIICHUS UHTEIJICKTYyJIbHBIX U
HKCIIEPUMEHTAIBLHBIX HMCCIIEIOBATENbCKUX 3a/4ad. B 1enom copepxanHue ydeOHOro mpeamera «XUMHs» JaHHOTO YpPOBHS
M3YUYCHUSI OPUEHTUPOBAHO HA (POPMHUPOBAHUE Y OOYHAIOIIUXCSA MUPOBO33PEHUYECKOM OCHOBBI JjIsl MTOHUMAaHUS (HUi10cO(CKUX
UJeH, TaKUX KaK: MaTepHaIbHOE €IMHCTBO HEOPraHMYECKOTO0 U OPraHMYEeCKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB BEIIECTB
MUX COCTAaBOM M CTPOECHHUEM, MO3HABAEMOCTbh IMPUPOJHBIX SIBICHUN MYyTEM SKCIEPUMEHTA U PEIICHUS MPOTUBOPEUUN MENKITY
HOBBIMHM (PaKTaMHU U TEOPETUYECKUMHM MPEANOCHUIKAMU, OCO3HAHUE POJIM XMMHUU B PEIICHUM SKOJOTMYECKHUX IpolsieMm, a
Takke MpoOJeM cOepeKEHUs SIHEPTETUUECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX TEXHOJOTUN U MaTEPHAJIOB.

B mane pemienus 3a1ad BOCIIMTAHMS, Pa3BUTHS U COINMAIM3ANMK OOYYAIONTUXCS MPUHATHIE MPOTPAMMOM M0 XUMUU
MOAXO/bl K OIPEJCICHUIO COJACPXKAHUS U TOCTPOCHMSI TpeIMeTa MpeaycMaTpuBaroT (POpMUPOBAHHE YHHBEPCAIBHBIX
y4eOHBbIX JEUCTBUI, UMEIOIIMX 0a30BO€ 3HAUEHUE MJIsl PA3IMYHBIX BHJIOB JIEATEIBHOCTH: PEIICHHs] MpoOseM, MOMCKa,
aHanu3a U o0paboOTKM MHGPOPMALMK, HEOOXOJUMBIX IS IPUOOPETEHMs OMNbITa MPAKTUYECKOM W HUCCIEeN0BATEIbCKON
JEATENBHOCTH, 3aHUMAIOLIEH BaKHOE MECTO B MIO3HAHUH XUMUMU.

B npakrtuke npenoiaBanusi XMUMHUH KaKk Ha YPOBHE OCHOBHOTO 00111eT0 00pa30oBaHusl, TaK U Ha YPOBHE CPETHETO 0OIIEro
oOpa3oBaHus, TpU ONPEIEICHUU COJEPKATEIbHOW XapakTEPUCTHKU LEeJIed U3y4deHHs NpeiMeTa HalpaBlieHUEM
NEPBOCTENEHHOW 3HAYMMOCTH TPAAUIMOHHO MpPU3HAETCA (POPMUPOBAHME OCHOB XHMHMUYECKOW HAyKH Kak o01acTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, TPAKTUYECKON JEATEIBHOCTH YEJIOBEKA M KAK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI.
C MeTOIMYECKO TOUKH 3pEHUS TAKOM MOAXOJ K OMPEAEIICHUIO LIeJIe N3yUeHUs ITPEAMETA SABIISIETCS BIOJHE ONPAB/IaHHBIM.

CornacHo JaHHOW TOYKE 3pEHMs TJIABHBIMU LIENISIMU M3y4YeHHUs MpeaMera «XuMus» Ha 6azoBoM yposHe (10 —11 xi1.)
SBJISIFOTCSL:

e (opMHUpOBaHUE CHUCTEMbl XUMHYECKUX 3HAHUM KaK BaXKHEHUIIEH COCTaBIISIIOLIECH €CTECTBEHHO-HAYYHOW KAapTHUHBI
MHUpa, B OCHOBE KOTOPOH JieXKaT KIFOUYEBbIE MOHATUS, (DyHIaMEHTAIbHBIE 3aKOHBI U TEOPUU XMUMHH, OCBOCHHUE SI3bIKA
HAYKH, YCBOCHHE U TIOHUMAHUE CYIIHOCTU JOCTYITHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHUE C
UCTOpUEN UX pPa3BUTHUS U CTAHOBIICHHUS;

o (opmMupoBaHMe W pa3BUTUE MPEACTABICHUI O HAay4YHBIX METOAAaX MO3HAHUS BEIIECTB U XHMHUYECKUX pPEAKIUH,
HEOOXOMUMBIX ISl PUOOPETEHUST YMEHUN OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMUYECKUX SIBICHHM, UMEIOIINX
MECTO B MIPUPOJIE, B IPAKTUYECKON U NOBCEAHEBHOU KU3HU;

e pa3BUTHE YMEHHMA M CIOCOOOB JE€ATEIBbHOCTH, CBSI3aHHBIX C HAOJMIOJIEHHEM U OOBSICHEHHMEM XHMHYECKOTO
AKCIEPUMEHTA, COOTIOJIEHUEM MPaBUI O€30MaCHOT0 OOpaIeHus C BEIIECTBAMH.



Hapsigy ¢ stuM, copepkaTenbHasi XapaKTEpHUCTHKA IENed W 3a7ad M3y4eHHs] NpeIMeTa B NporpaMme 10 XUMUU
YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBMU C HOBBIMU IMPUOPUTETAMU B CHUCTEME CPEIHEr0 OOIIEro 00pa3oBaHUS.
CerosiHs B INpENoOJaBaHUM XUMHUU B OOJIBIICH CTEIMCHHM OTAAETCS MPEANOYTEHHUE MPAKTUYCCKON KOMIIOHCHTE COJCpIKAHUS
oOy4eHus, OpUEHTUPOBAHHON Ha MOJTOTOBKY BBIITYCKHHKA 00111€00pa30BaTeIbHON OpraHu3aiiy, BIaICIOIEro He HabopoM
3HaHWH, a QYHKIIMOHATHHOU TPAMOTHOCTBHIO, TO €CTh CIIOCO0AMHU U YMEHUSIMH aKTUBHOTO MOTYYEHUSI 3HAHUN 1 PUMEHCHUS
WX B pEaTbHOM KU3HU JJI PEIICHHS MPAKTUYECKUX 3a/ad.

B cBsi3u ¢ 3TUM Tpu M3yYCHHH TIpeaMeTa «XHMHSD) JOMHHHPYIOIIEE 3HAYCHHE NMPHOOPETAOT TaKHWe IS U 3a/1auH,
KaK:

amantamnusi 0OyYaromuxcsi K YCIOBUSM JWHAMHYHO Pa3BUBAIOMIECTOCS MUpa, (HOPMHUPOBAHHUE HHTEILIEKTYaIbHO
Pa3BUTON JTUYHOCTU, TOTOBOM K CaMO0OpPa30BAHHIO, COTPYAHUUECTBY, CAMOCTOATEILHOMY MPUHATUIO TPAMOTHBIX PEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CUTYAIIMSIX, CBI3aHHBIX C BEIIECTBAMH U UX TIPUMCHCHHUEM;

dbopMHpoOBaHUE Y 00YUAIONINXCS KITFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETCHIIHH ), IMEIOIINX YHUBEPCATHLHOE 3HAUCHUE
JUTSL PA3IIMYHBIX BUJOB JIEATEILHOCTH: PEUICHUS POoOieM, MOUCKa, aHAIM3a U 00padoTKK WH(MOPMAITN, HEOOXOAUMBIX IS
MPUOOPETEHUS OMBITA JIEATETLHOCTH, KOTOpasi 3aHUMAET BaXKHOE MECTO B TTO3HAHUU XUMUH, a TAKXKE JIJIs1 OLEHKH C TO3UIIUN
HKOJIOTHYECKOM 0€30IMacHOCTH XapaKTepa BIMSHUS BEIIECCTB U XMMHUYECKUX IMPOIIECCOB HAa OPTaHU3M YEJIOBEKa U IPUPOIHYIO
cpeay;

pa3BHUTHE MTO3HABATEILHBIX UHTEPECOB, MHTEIICKTYATbHBIX U TBOPUECKUX CTIOCOOHOCTEN O0yYarOIIMXCS: CITIOCOOHOCTH
CaMOCTOSATEIILHO MPUOOpPETaTh HOBBIC 3HAHUS MO XMMHUU B COOTBETCTBUM C KMU3HEHHBIMU MOTPEOHOCTSIMH, MCIOIH30BaTh
COBpEMCHHBIC HMH(DOpPMAIMOHHBIC TEXHOJIOTMH JIJI TOMCKAa W aHajiu3a Y4YeOHOW W HAy4HO-TIOMYJISIPHOW HHQOpMAaIUU
XUMUYECKOTO COJICP KaAHMUS;

dbopMHEpOBaHWEe W PA3BUTHE Yy OOYYAIOMIMXCS AaCCOIMATUBHOTO M JIOTHYECKOTO MBINUICHUS, HAOIIOIaTETHhHOCTH,
COOpaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOJUMBbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU U TPOBEICHUU
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOydYaromuxcs yOexAEHHOCTH B TYMAaHUCTHYECKOW HAMpaBICHHOCTH XWMHUH, €€ BaXHOW pOJIA B
pelnieHny TI00adbHBIX MPOOJEM pPAIMOHAILHOTO MPUPOONOIL30BAHUS, TIOMOJHEHHUSI JHEPTEeTHYECKUX PECYpPCOB H
COXpaHEHUSs MPUPOIHOTO PAaBHOBECHS, OCO3HAHUSI HEOOXOIMMOCTH OEpPEKHOTO0 OTHOIIEHHUS K IMPUPOJIE U CBOEMY 3/I0POBBIO,
a TaKKe MPUOOPETEHUS ONbITA MCIOJB30BAHUS TMOJYYCHHBIX 3HAHHWH JUISA MPUHATHS TPAMOTHBIX PEIICHWHA B CUTYaIUsX,
CBSI3aHHBIX C XUMHUYCCKUMU SIBJICHUSMU.

B yueGHOM mmane cpegHero o0mero oopa3oBaHus MpeaMeT « XUMHus 0a30BOTO YPOBHS BXOJHT B COCTaB MPEAMETHON
obnactu «EcTecTBeHHO-HAyUYHBIE PEIMETHI.



OO1wee 4yMCIIO YacoB, OTBENEHHBIX IS M3Y4YCHHMsS] XMUMHH, Ha 0a30BOM YypOBHE CpeIHEro oOmiero ooOpa3zoBaHUS,
cocrapigeT 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 kmacce — 34 yaca (1 yac B Hezeno).

BocrnuraTenbHblid MOTEHIMAT peau3yeTcs yepe3 cieayromue (opmbl: MpUBICYEHUE BHUMAHMS OOY4YaIOMIMXCA K
[EHHOCTHOMY acCIeKTy HM3y4aeMblX Ha ypOKax SIBJIICHHUH, MCIOJIb30BAaHHE BOCIMTATENbHBIX BO3MOXKHOCTEW COJIEp>KaHUS
paszena yepe3 Moa0Op COOTBETCTBYIOUIUX YIPAXKHEHUH; HCIOJIH30BAHHWE BOCIUTATEIBHBIX BO3MOXKHOCTEH COJAEpKAHUS
TEMBI Yepe3 Mo I00p COOTBETCTBYIOMIUX 3aa4 IS PEIICHUS]; UCTIOIb30BaHUE BOCITUTATEIBHBIX BO3MOKHOCTEH COJIEPIKAHMS
y4eOHOro TMpeAMeTa 4Yepe3 JEMOHCTpaluio OOydaroIlMMCs MPUMEPOB OTBETCTBEHHOTO, TIPa)KJAaHCKOTO IOBEICHUS,
IPOSIBJICHUS] UYEJIOBEKOJIIOO0MS M JOOPOCEpIEeYHOCTH, 4Yepe3 MOoAOOp COOTBETCTBYIOIIMX TEKCTOB JUIS YTEHMs, 3a1ad JUIs
pelieHusi, mpoOJeMHBIX CUTyalMi g 00CYXJIEHUS B KJIacce; BKIIOUYEHHE B YPOK UTPOBBIX MPOILETYp, KOTOPbIE TOMOTAIOT
NoJi7iepKaTh MOTUBALIMIO O0YYaIOIIUXCSl K MOTYYSHHUIO 3HaHUHN, HATa)KUBAHUIO TIO3UTHBHBIX MEKJIMYHOCTHBIX OTHOILIEHUH B
KJIacce, MOMOTal0T YCTAHOBJICHUIO TOOpOXkKeIaTeIbHOM aTMOC(hephbl BO BpeMsl YpoKa; mo0y:kaeHUuEe 00yUyaromuxcsi COOM01aTh
Ha ypoKe OOIIENPUHSITHIE HOPMBI TOBEJCHUS, IMpaBWia OOIICHUS CO CTaplIMMHU (TI€JaroruyecKuMu pabOTHUKAMH) U
CBEpPCTHUKaMHU (0OyYarOIIMMUCS), IPUHIUIIBI Y4eOHON NUCHUILIMHBI U CAMOOPraHU3alMy; TPUMEHEHUE TPYNIOBOM pabOThI
WU paboTHI B Mapax, KOTOPbIE y4aT 00y4aroluxcs KOMaHIHOM paboTe U B3aUMOJICHCTBUIO C IPYTUMHU 00yYaIOIIUMHUCH.



COAEPKXAHUE OBYUYEHUA
10 KIJACC
OPI'AHUYECKAS XUMUA

TeopeTuyeckne 0CHOBbI OPraHUYECKON XUMMH

[Ipenmer OpraHMYECKOM XHWMHUU: €€ BO3HMKHOBEHWE, PAa3BUTHE M 3HAYCHUE B IIOJIYYEHUHW HOBBIX BEIIECTB H
MatepuanoB. Teopus CTpoeHHs opraHmdyeckux coenuHeHuid A. M. BytiepoBa, e€ ocHOBHbIe TNoOJIOXKEHUS. CTPYyKTypHBIE
dbopMyIbl OpraHUYecKuX BeliecTB. ['oMonorus, nsomMepusa. XuMU4YecKas CBSI3b B OPraHUYECKUX COCIMHEHUSX — OJIMHAPHBIC
Y KpaTHBIE CBSI3HU.

[IpencraBnenne o kilaccuuUKaUK OPraHUMYECKUWX  BenlecTB. HoMeHKiIaTypa OpraHMYecKHMX COEAUHEHUM
(cucrteMatnueckasi) U TPUBHAIbHbIE HA3BAHUSI BAXKHENIIINX MPEICTABUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCepUMEHTAIbHBIE METObl M3yYEeHMs] BEIIECTB M UX NPEBPAIECHUN: O3HAKOMJIEHHE C 0Opas3laMu OpraHUuYeCKHUX
BEILIECTB M MaTepuajlaMi Ha WX OCHOBE, MOJCIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIECTB, HAONIOJEHHWE W OINHCAHUE
JIEMOHCTPALIMOHHBIX OMNBITOB MO MPEBPAILIEHUI0 OPraHMYECKUX BEIIECTB MPU HarpeBaHuu (IUIaBJICHUE, OOYyIJIMBaHHUE U
TOPEHHE).

YraeBoaopoabl

AJIKaHbl: COCTaB W CTPOEHHUE, TOMOJIOTHMYECKHH psaA. MeTaH M 3TaH — MPOCTEUIINE NPEACTABUTEIN aJKAHOB:
(dbu3nYeCcKre U XUMUYECKUE CBOMCTBA (peaKIuy 3aMeIIeHUs U TOPEHUS), HAXOXKICHUE B IPUPO/IE, TOTYUYEHUE U PUMEHEHNE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTUYECKUN psAl. DTWIEH U MPONWIEH — MPOCTEHIINe MPEeACTaBUTENN AJIKEHOB:
bu3nueckue W XUMUYECKHE CBOMCTBa (peakiuu TUIPUPOBAHUS, TAJIOTCHUPOBAHUS, THApPATAIMU, OKHUCICHUS H
MOJIMMEPU3AINH ), TOJyYeHUE U IPUMEHEHHUE.

Ankaauensl: OytagueH-1,3 u wmetwnOyrtaguen-1,3: cTpoeHue, Ba)KHEWIIME XUMHUYECKHE CBOWMCTBA (peakius
nonumepusanun). [lomydyeHne CHHTETHYECKOTO KayuyyKa U PE3UHBI.

AJKHUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUN psifl. AIIETHIIEH — IPOCTEHIITNI MPEACTABUTENb AJTKUHOB:
COCTaB, CTpOeHHEe, (PU3NUEeCKHe M XHUMHUYECKHE CBOWCTBa (peakluuu THAPUPOBAHMS, TAJIOTEHUPOBAHMUS, THApATAIINH,
TOpPEHUsl ), MOJYyYECHHE U TPUMEHEHHUE.

Apensbl. bensoi: coctaB, cTpoeHue, Gu3nUecKre U XMMHUECKHE CBOMCTBA (PEaKIMy TaJOreHUPOBAHUS M HUTPOBAHUS),
MOJIy4eHHE U MpUMEHEHHe. T01yo: cocmas, cmpoeHue, uzuieckue u XumuiecKue ceoucmea (peakyuu 2an02eHupo8anus u



HUMpOBanus), noxyyenue u npumenenue. TOKCUYHOCTh apeHOB. ['eHeTHMyeckas CBA3b MEXAY YIVIEBOJOPOJAMH,
MPUHAJICKAITUMU K Pa3IUYHbIM KJIACCaM.

[IpupoaHble UCTOYHUKH YTIIEeBOIOPO0B. [IpupoaHblii ra3 u nonyTHele HeQTsAHbIE ra3bl. HedTh U €€ mpoucxoxaeHue.
CrnocoObl nepepaboTKu He(PTH: MEpPEroHKa, KPEKUHI (TEPMUUYECKUN, KaTaTUTHUYEeCKui), nmupoaus. IIpoaykTel nepepaboTku
He(TH, UX MIPUMEHEHHUE B MPOMBIIINIEHHOCTH U B ObITY. KaMeHHBII yTroyib U IPOAYKTHI €r0 MepepadOTKH.

OKCIepUMEHTAJIbHBIE METOJbl M3Y4YEHHs BEUIECTB M MX NPEBpallCHUN: O3HAKOMIIEHHE C oOpa3lamu IJiacTMacc,
Kay4yKoB M pe3uHbl, kojuiekuuu «He@Tb» n «Yroab», MoJennpoBaHrue MOJIEKYJ YIJIEBOJOPOAOB U TalOT€HONPOU3BOIHbIX,
IPOBEICHUE MPAKTHUYECKOW PAOOThI: OJYYEHHUE ITUIIEHA U U3YUYEHHUE €r0 CBOWCTB.

PacuérHble 3agaum.

Bbruncnenus no ypaBHEHHIO XMMHUECKON peakuuu (Macchbl, 00bEMa, KOJIMYECTBA UCXOIHOTO BELECTBA UM MPOIYKTa
pEeaKIMK 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIINH).

Kucnopoaconepxaiue oprannieckue coeJUHeHUs

[IpenenbHbIE OJHOATOMHBIE CIIUPTHI. METAaHOI M 3TAHOJ: CTPOCHUE, (PUZNUECKUE U XMMUUYECKHUE CBOMCTBA (PEaKlUu C
aKTHBHBIMH METAJUIAMH, FaJOT€HOBOJOPOJIaMHU, TOPEHUE), IPUMEHEHHE. BOIOpPOAHBIE CBSA3M MEXKy MOJIEKYJIaMH CIUPTOB.
JleficTBHME MeTaHOJIa U ATaHOJIa HA OPraHU3M YeJIOBEKa.

MHoroaToMHble CHUPTHL. ODTWIEHIVIMKOJIb W IJIMLIEPUH: CTPOCHHE, (PU3NYECKHUEe U XUMHUYECKHUE CBOMCTBA
(B3aMMOJENCTBUE CO LIEJOYHBIMM METAJUIAMH, KAUECTBEHHAs] PEAKIMsl HA MHOTOATOMHBIE CIIUPTHI). [lelicTBHEe HAa OpraHu3M
yenoBeka. [[puMeHeHre rmunepuHa U STUIEHTIIMKOIIS.

®deHoJI: CTPOCHUE MOJIEKYJIbI, PU3NUYECKHE U XUMUYECKUE CBOMCTBA. ToKcHYHOCTh eHona. [Ipumenenue dpenona.

Anbnierusibl U Kemowusvl. DopManbierui, aueTaabJIeruj: CTpoeHue, (PU3NYEeCKUe U XUMUYECKHE CBOICTBA (peakiuu
OKHCJIEHHS] 1 BOCCTAHOBJICHUSI, KAUECTBEHHbBIE PEAKLIMH ), [IOJyUYEHNUE U TPUMEHEHUE.

O/HOOCHOBHBIE TpEJEbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHAs M YKCYCHasi KUCIIOTBI: CTpPOEHHE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBa (CBOICTBa, OOIIME aJisi KJacca KHUCIOT, peakiusi 3TepuuKaluu), MOoIyyeHUe U NpPHUMEHEHHE.
CreapuHoBasi M OJIEMHOBasg KHUCIOTBbl KAk NPEICTABUTENM BBICIIMX KapOOHOBBIX KHUCJIOT. Mbula KaK COJM BBICIIMX
KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEHCTBUE.

CrnoxHble 3(Upbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. I'maponus cioxsbix 3¢gupoB. XKupel. 'maponns xupos.
IIpumenenue xupoB. buonornueckas posb KUPOB.

VYrneBoasl: cocTa, KiaaccupuUKalus yriaeBoAaoB (MOHO-, M- U MoJucaxapusl). [110ko3a — npocteiinii MOHOCaxapu/I;
OCOOCHHOCTH CTPOEHHUS MOJEKYJbl, (PU3MYecKne M XMMHYECKHE CBOMCTBA (B3auMmoeiicTBue ¢ rumapokcuaoMm mean(ll),




OKHUCJICHHE aMMHAYHBIM pacTBOpoM okcuia cepedpa(l), BoccTaHOBIIeHHE, OpOXKEHUE TIIOKO3bI), HAXOXKJICHUE B MPHUPOJIE,
npuMeHeHue, ouonorudeckas poib. @orocuntes. OpyKTO3a KaK U30MEP TIIFOKO3HI.

Kpaxman u nemirono3a Kak nIpupojiHbie nmojguMepbl. CTpoeHHne Kpaxmalia U IeUTi0I03bl. PU3HNYecKue U XUMHUYECKUe
CBOMCTBa Kpaxmaja (TUIpOoJin3, KaueCTBEHHAs PEAKIUS C HOJIOM).

OKCTHepUMEHTAIbHBIE METOIbl M3YYCHHS BEIIECTB W WX TMPEBpAIICHUI: MPOBEJACHUE, HAONIOACHUE W OIHCAHUC
JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAYECTBEHHBIE PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKHCICHHE 3TaHOJa
okcusiom wmeau(Il)), MHOroaToMHBIX CHUPTOB (B3auMojAeicTBHE TyMIepruHa ¢ Tuapokcuaom Menu(ll)), ampmeruaoB
(okucieHne aMMHuadHbIM pacTBOpoM okcuaa cepedpa(l) u rugpokcuaom menu(Il), BanmmonaeiicTBUe kpaxmana ¢ HOJIOM),
MIPOBEICHHUE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOPa YKCYCHON KHCIIOTHI.

Pacuétnrle 3agaun.

Brluncnenust Mo ypaBHEHUIO XUMHUYECKON peakinu (Macchl, 00bEMa, KOJIMUYECTBA UCXOIHOTO BEIIECTBA MU MPOIYKTa
pEaKIuU MO0 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOJAHBIX BEIIECTB UM MPOYKTOB PEAKIIUN).

A30TcoiepxKale OpraHuuecKrue COeTMHEHMUS.

AMMHOKHCIIOTHI Kak aM(OTEpHbIE OpraHndeckrue coequHeHus. Ou3nueckue 1 XuMUYECKrUe CBOMCTBA aMUHOKHUCIIOT (Ha
npuMepe TIMIHA). buojgoruueckoe 3HaueHue aMUHOKUCIIOT. [lenTub.

benku kak mpupoHbIE BHICOKOMOJEKYJApHbIE coequHeHus. [lepBuunas, BTopu4Has U TPETUYHASI CTPYKTypa OCNKOB.
XUMHUECKHE CBOMCTBA OCITKOB: TUAPOJIN3, ACHATYpAIUsl, KAYeCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCepUMEHTAIbHBIE METOJIbI U3YUYCHHS BEIIECTB U UX MPEBpAIICHUI: HAOIIOI€HHEe U ONMUCAHUE JEMOHCTPAIIMOHHBIX
OTBITOB: JICHATYypalus OCJIKOB MIPU HArPEBAHUM, IIBETHBIE PEaKIIMK OCJIKOB.

BricokoMoJiekyJISIpHbIE COeINHEHNSI

OCHOBHbBIEC MOHSTUSI XUMHHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEP, MOJUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb
MOJIMMEPU3ALINYU, CPEIHSS MOJIeKyJisipHas macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAUHEHUWA —
MOJIMMEPHU3AIUS U TTOJTMKOH ISHCAITHS.

DKCIEpUMEHTAIbHBIE METOJbl M3YUCHHMsI BEIIECTB M WX MPEBPAIICHUI: O3HAKOMIIEHHE ¢ oOpaslaMu NPUPOJHBIX U
MCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAyUYyKOB.

MesKIpeIMETHBIE CBSI3H.

Peanuzanus MEXNpeIMETHBIX CBA3EH NPU HM3yYCHUM oOpraHudeckod xumuu B 10 Kiacce OCYIIECTBISIETCS dYepes
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSATUN, TaK U MOHATHUM, SIBISIOMIMXCS CUCTEMHBIMU JUISl OTJEIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.



OOmue ecTecCTBEeHHO-HAyYHbIE TOHSTHS: SBICHWE, HAy4dHbIH ¢akT, TUNOTe3a, 3aKOH, TEOpHWs, aHalIu3, CUHTE3,
KJaccudukanus, nepuoIMIHOCTb, HAOIIOJCHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJICITUPOBAHNE.

dusnka: MaTepusi, SHEPTHsI, Macca, aToM, 3JIEKTPOH, MOJIEKYyJa, SHEPTeTUYECKUA YPOBEHB, BEIIECTBO, TEIO, 00BEM,
arperaTHOe COCTOSIHHE BEIIECTBA, PU3NUECKUE BEIMYUHBI M CIUHUIIBI X U3MEPCHHUSI.

buomorus: kmerka, opranusm, Omocdepa, oOMEH BEImIECTB B OpraHu3Me, (OTOCHMHTE3, OHMOJOTHMYCCKH AaKTHBHBIC
BelecTBa (OENKH, YIIIeBOIbI, KUPHI, (HEPMEHTHI).

["eorpadus: MuHepabl, TOPHBIC TTOPOJIBI, TTOJIE3HBIC HCKOIIAEMbIC, TOTLTUBO, PECYPCHI.

TexHONOTHs: THUIIEBbIE TPOAYKTHI, OCHOBBI PAIMOHAIHLHOTO TUTAHUS, MOIOIINE CPEACTBA, JICKAPCTBCHHBIC U
KOCMETHYECKHE MpernapaTsl, MAaTEPHAIIBI U3 UCKYCCTBEHHBIX M CHHTETHYECKIX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPI'TAHUYECKAA XUMUA

Teopernyeckne OCHOBbI XUMHUU

XuMUYeCKHil 35ieMeHT. AToM. SIapo atoMa, U30TOMbl. DIEKTPOHHASI 0000YKa. DHEPreTUYECKUE YPOBHU, MOTYPOBHH.
ATomHBIE opOuTany, s-, p-, d- anmeMenTsl. OCOOCHHOCTH pacIpeieleHHs JIEKTPOHOB M0 OpOUTANsIM B aTOMax 3JIEMEHTOB
NEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOH(UTYpaLIUs aTOMOB.

[lepnognueckuii 3akoH U llepmonmueckas cucrema xumuudeckux a3nemeHToB JI. WM. MenneneeBa. CBs3b
IIEPUOANYECKOrO 3akoHa U [leproanueckoil cucTeMbl XUMUYECKUX 31eMeHTOB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOpUEN
CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKHUX 3JE€MEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX
BEILIECTB 10 IPyNIaM U NepuojaM. 3HaYEHUE MEPUOIUIECKOrO 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BeuiecTBa. XUMHUYECKasl CBA3b. BUabl XUMUYECKO# CBA3M (KOBaJIEHTHAsl HEMOJSPHAS W MOJISIpHAs, UOHHAs,
MeTajmyeckas). MexaHu3mbl 00pa30BaHUsI KOBAJICHTHOM XUMHUYECKOW CBsI3U (OOMEHHBIM M JOHOPHO-AKIIENTOPHBIN).
Bonopoanas cBsi3b. BaneHTHOCTh. DneKTpooTpuLaTenbHOCTh. CTENeHb OKUCIEHUS. IOHBI: KATHOHBI U aHUOHBI.

BemectBa MOJIEKYJSIPHOTO M HEMOJEKYJSPHOTO CTPOCHHS. 3aKOH IIOCTOSIHCTBA COCTaBa BeEIIECTBA. T[HIBI
KPUCTANINYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT TUMA KPUCTAJUIMYECKON PELIETKH.

[lonsATHE O MUCIIEpCHBIX cUcTeMax. VICTHHHBIE M KOJUTOMIHBIE pacTBOPBI. MaccoBast 1015 BEIIECTBA B paCTBOPE.

Knaccudukanus HeopraHudeckux coenuHeHuil. HomeHkimaTypa HeOpraHW4ecKMX BEIIeCTB. | eHeThdeckas CBS3b
HEOPraHUYECKUX BEIIECTB, IPUHAIICKAIINX K PA3TUYHBIM KJIACCaM.



Xumuueckas peaknus. Kimaccudukamuss XUMAYECKUX PEAKIMH B HEOPTAaHMYECKOW W OPraHMYEeCKOW XWUMHUHU. 3aKOH
COXPaHEHUSI MACChI BEUIECTB, 3aKOH COXPAHEHUS U TPEBPAILCHUS SHEPTUH TP XUMUYECKUX PEAKIIUSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iMYHbIX (pakTopoB. OOpaTumble peakiuu. XUMHUYECKOE pPaBHOBECHE.
@DaKTOPbI, BIUSAIONIME HA COCTOSTHUE XUMUUYeCKOro paBHoBecusd. [Ipunuun Jle [lartense.

DnekTponautnyeckas auccoryanus. CHIIbHBIC W cla0bie 3JIeKTpoiauThl. Cpesa BOJHBIX PAacTBOPOB BEIISCTB: KHCTIAs,
HEUTpaJibHas, IIEJI0YHAas.

OKUCIUTENIbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

DKCIEpUMEHTAIbHBIE METO/Ibl M3YUCHMsI BEIIECTB M WX MNpeBpalleHuil: aeMoHctpauus tadbmnui «llepuognueckas
cuctemMa xumuueckux 3neMeHtoB JI. M. MenneneeBa», nsyueHne Mojieliell KPUCTAIMYECKUX PEMIETOK, HAOIOJACHHUE U
OMHUCaHNEe JEMOHCTPAIMOHHBIX M JA0OPAaTOPHBIX OMBITOB (Pa3yIoKEHUE MEePOKCHIA BOJIOPO/ia B MIPUCYTCTBUM KaTaau3aTropa,
OMpEeNIeNICHUE CpeJbl PACTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOTO WHAMKATOpa, PEaKIMd HOHHOTO OOMEHa),
MPOBEJICHUE MPAKTUYECKON paboThl «BiusiHue paznuyHbiX PaKTOPOB HA CKOPOCTh XUMHUUECKON PEaKIIUm.

Pacuérnrpie 3anaun.

Pac4€Tel 110 ypaBHEHUSIM XUMUYECKUX PEAKIIUMA, B TOM YHUCJIE€ TEPMOXUMHUYECKHE PACUYEThI, PACYETHI C UCITOIBL30BAHUEM
TOHATUS «MAaCCOBas J10JIsI BEIICCTBAY.

Heoprannyeckasi xummust

Hemeramnel. I[lonoxenne HemeraiioB B [lepuommyeckor cucteme xumuueckux siaemeHTtoB J[. M. MenaeneeBa u
OCOOCGHHOCTH CTpoeHUs aToMoB. du3nueckue CBOWCTBA HEMETAIIOB. AJUIOTPONHUS HEMETAUIOB (HAa MpPUMEpPE KHUCIOpOoa,
cepsl, pocdopa u yriepoaa).

XUMUYECKHE CBOMCTBA BaXKHEHIIUX HEMETAUIOB (rajoreHoB, cephl, a30oTa, ¢ocdopa, yriepoja U KPEeMHHS) U HX
COeIMHEHUM (OKCUI0B, KUCIOPOICOAEPKAIINX KUCIOT, BOJOPOIHBIX COSTUHEHU).

[IpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.

Mertannel. Ilonoxenue wMeramwoB B Ilepuomumueckont cucreme xumuueckux diemeHtoB [l M. Menneneena.
OcoOEHHOCTH CTPOCHUSI IJIEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. OOmue ¢uzndeckue cBoiicTBa MeTauioB. CriiaBbl
METAJJIOB. DIEKTPOXUMHUUECKUIN PsiJl HAMIPSKEHU METaJIOB.

XUMHUUYECKUE CBOMCTBA BAXKHEHIIUX METAIJIOB (HATPUM, Kajdui, KaJbI[Mi, MarHuii, aJIlOMUHUN, IIUHK, XPOM, KeEJE30,
MeJlb) U UX COCMHEHUH.

OO6mue crnocoObl MoTyueHust MeTauioB. [IpruMeHneHne MeTaioB B ObITY U TEXHUKE.

OKCIEepUMEHTAIbHBIE METOJbl M3YUYEHHS BEIIECTB M UX MPEBPAIICHUN: U3yYEHUE KOJUICKIUU «MeTamibl U CIUIaBbDy,
0o0pa3IloB HEMETA/UIOB, PEIICHHUE SKCIEePUMEHTAIbHBIX 3a7ad, HaOJII0JICHWE W OINHWCAaHUE JICMOHCTPAIIMOHHBIX H



71a00paTOPHBIX ONBITOB (B3aUMOJIEUCTBUE TMAPOKCHU/IA AIFOMUHUS C paCTBOPaMU KHUCJIOT M IIEN0YEH, KAYECTBEHHBIE pEaKLUU
Ha KaTUOHBI METAILIIOB).

PacuétHrle 3agaun.

Pacuérpl Maccel BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WM 00bEMY OJIHOTO M3
YYaCTBYIOIIMX B PEAKIMM BELIECTB, pacyE€Thl Macchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJIHO W3
BEILIECTB UMEET IIPUMECH.

XuUMUA U KU3Hb

Ponb xumum B oOecrneyeHUM 3KOJOTMYECKOW, SHEPreTHUEeCKOW W MHUIIEBOM O€30MaCHOCTH, Pa3BUTHH MEIULMHBI.
IloHATHE O HAYyYHBIX METOIaX ITO3HAHUSA BEIIECTB U XUMUYECKUX PEAKLUN.

[TpencraBnenus 06 oOLIMX HayUYHbBIX IPUHIIUIIAX POMBIIIIEHHOTO MOJIyY€HHS BaKHEHIIINX BEIIECTB.

YenoBek B MUPE BEUIECTB M MATEPUATIOB: BAXKHEWILINE CTPOUTENIbHBIE MATEPUAJIbl, KOHCTPYKLUMOHHBIE MaTEpHUabL,
KpPacKH, CTEKJIO, KEpaMUKa, MaTepualbl AJid 3JI€KTPOHUKH, HAHOMATEpUasbl, OPraHUYECKUE U MUHEPAJIbHBIE y100PEHHUS.

XuMusi W 370pOBbE YEJIOBEKA: IMpaBWJIa HCIOJb30BAaHUS JIEKAPCTBEHHBIX IMperapaToB, MpaBHia O€30MacHOro
UCIOJIb30BaHUS IperapaToB ObITOBOM XMMHUHU B TOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust MeXnpeaMeTHbIX CBSI3€ MpU U3Yy4YEHUHU OOIel U HeopraHuyeckod xumuu B 11 kiacce ocyiecTBisiercs
Yyepe3 HCIOJIb30BAHHWE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX TOHSATHI, TaK WM TMOHSITHH, SBISIOMIUXCS CHUCTEMHBIMH IS
OTJEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE TIOHSTHS: Hay4YHbIA (aKT, TMIIOTE3a, 3aKOH, TEOPHsl, aHAIU3, CUHTE3, Kiaccudukanus,
NEPUOINYHOCTb, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNUE, U3MEPEHHUE, SBIICHUE.

@Pusuka: MaTepusi, SHEPrus, Macca, aToOM, dJIEKTPOH, IPOTOH, HEUTPOH, MOH, W30TOIN, PAaJIHOAKTUBHOCTb, MOJIEKYJIA,
HHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJI0, 00BbEM, arperaTHOE COCTOSIHUE BEIECTBA, (PU3NUECKHUE BEJIMYMHBI U €UHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi: kinerka, opraHu3M, 3KOcHUCTeMa, Oumocdepa, MaKpo- U MHUKPOIIEMEHThI, BUTAMUHBbI, OOMEH BEUIECTB B
OpraHu3Me.

['eorpadusi: MuHEepasbl, TOPHBIE MOPO/IbL, IOJE3HbIE HCKOIIAEMBbIE, TOIIJIMBO, PECYPCHI.

TexHoynorusi:  XMMHYECKass IPOMBIIUIEHHOCTb, METAJULyprusi, IPOU3BOJACTBO  CTPOMUTENBHBIX  MaTEPHAJIOB,
CEJIbCKOXO3SIICTBEHHOE MPOU3BOJICTBO, MUIIEBAsl MPOMBILUIEHHOCTb, (papMalleBTHUECKasi MPOMBIIUIEHHOCTb, TPOU3BOICTBO
KOCMETHYECKUX  IIPENaparoB, IPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTE€pUANIOB, JJEKTPOHHAs IMPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOI'PAMMBI IO XMMHWHU HA BA30OBOM YPOBHE
CPEJHETI'O OBIIETI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COQO ycraHaBnuBaeT TPeOOBAHMS K PE3YJIbTaTaM OCBOEHHUS OOYYalOIIMMHUCA IMPOTrpaMM CPEAHEro OOLIEro
oOpa3oBaHus (JMYHOCTHBIM, METANPEIMETHBIM H MpeaMeTHhIM). HaydHo-MeToanueckoil OCHOBOWM Il pa3pabOTKu
IUTAHUPYEMBIX PEe3yJbTATOB OCBOEHHS IMPOTrpamMM CpEAHEro o0IIero oOpa3oBaHUs SIBISETCS CHCTEMHO-IESTEbHOCTHBIM
MOAXOJ.

B cooTBeTCTBUU C CUCTEMHO-AEATEILHOCTHBIM MOAXOJ0M B CTPYKTYpPE JTUYHOCTHBIX PE3yJIHTATOB OCBOEHUS IMpEaMETa
«XuMus» HA YPOBHE CPETHETO 001ero 00pa30BaHMs BhIIEIEHBI CIETYIOIINE COCTABIISIOININE:

OCO3HAHHE OOYYalOIMMHUCA POCCUMCKOM TpPaKJAHCKOM HMAEHTUYHOCTM — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJILHOCTH U CAMOOIIPEEIEHUIO;

HaJU4Yue MOTUBAIIMU K 00YUEHHUIO;

I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIICHUN JIMYHOCTH HA OCHOBE KIIOUEBBIX IIEHHOCTEH M MCTOPUYECKHX
TpaauIuii 0a30BOM HAYKH XUMUH,

TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBATHCS B CBOEH JEATEILHOCTH IIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMH, MPUCYIITUMHU [IEJIOCTHON CUCTEME XUMUYECKOT0 00pa30BaHus;

HAJIMYKE MPABOCO3HAHUS IKOJOTUYECKON KYJIbTYPBI U CIIOCOOHOCTH CTaBUTH 1€ U CTPOUTH JKU3HEHHBIC TIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS TpeaMeTa «XUMHUs» JIOCTUTAIOTCS B E€IUHCTBE Y4eOHOM M BOCHHUTATEIHHOM
JEATeIbHOCTY B COOTBETCTBUM C TYMAaHUCTHYECKMMH, COLMOKYJbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU U
ujeajaMyd POCCHUUCKOTO TpaxJAaHCKOro oOIlecTBa, MPUHATHIMM B OOIIECTBE HOPMAaMH U TpPaBWIaMHU IOBEACHMUS,
CIIOCOOCTBYIOITUMH TIPOIIECCaM CaMOITO3HAHUS, CAMOPA3BUTHSI 1 HDABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH O0YJarOIITIXCS.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHS» OTpa)karoT C(HOPMHUPOBAHHOCTH OIbITa MO3HABATEILHON U
MPAKTUYECKOMN JEATETLHOCTH 00YUYarOIIUXCS 10 peaiu3alliy MPUHSTHIX B OOIIECTBE LICHHOCTEH, B TOM YKCJI€ B YaCTH:

1) rpa:x1aHCKOTr0 BOCIIMTAHMS

OCO3HaHMS 00yYaIOIIMMHUCS CBOMX KOHCTUTYITMOHHBIX TIPAB M 00S3aHHOCTEH, YBOXKCHHS K 3aKOHY U TTPABOTIOPSIKY;

MPEACTABIECHUS O COUUAIIBHBIX HOpMaXxX M MpaBUiIaX MEKJIMYHOCTHBIX OTHOLLIEHHI B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKON NEITEIHHOCTH MPHU CO3JIaHUHM YYEOHBIX IPOEKTOB, PEIICHWU YUYEOHBIX U
MO3HABATEIbHBIX 3a/1a4, BHIOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTH TOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apTyMEHTHI JIPYTUX MPU aHAIHM3E Pa3IMYHBIX
BHJIOB YUEOHOM JESITEIHHOCTH;

2) NIaTPUOTHUYECKOT0 BOCIIUTAHMSA:

IIEHHOCTHOT'O OTHOIIEHHUS K UCTOPUYECKOMY U HAYyYHOMY HACJIEJIUI0 OTEUECTBEHHON XUMUU;

YBaXEHUS K MPOIECCY TBOPUECTBA B OOJACTH TEOPHHM W MPAKTHUECKOTO MPUMEHEHUS XUMHUHU, OCO3HAHHS TOTO, YTO
JOCTHKEHUS HAYKH €CTh Pe3yJIbTaT JTUTEIbHBIX HAOIIOACHUN, KPOMTOTIMBBIX SKCIIEPUMEHTAIBHBIX ITOMCKOB, TTOCTOSTHHOTO
Tpy/Aa YYEHBIX U MPAKTHUKOB,;

WHTEpeca W TMO3HABATEJIbHBIX MOTHMBOB B TOJYYEHHU U TMOCIEAYIONIEM aHalu3e HHPOpMalMh O TEepPeOBBIX
JIOCTUKECHUAX COBPEMEHHON OT€UYECTBEHHOM XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHNUS;

CIIOCOOHOCTU OIIEHMBATh CHUTYAllMH, CBSI3aHHBIE C XUMHUYECKUMH SIBICHUSMH, U MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJCHUE U MOCTYIKHA CBOMX TOBAPHUIIEH C MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U
OCO3HAHUE MOCJIECICTBUN 3TUX MOCTYIKOB;

4) popMupoOBaHHS KYJbTYPHI 310POBbA:

MMOHUMAaHMS IICHHOCTEH 3JI0POBOTO M 0O€30IacHOro oOpasa KHM3HHU, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXHUYECKOMY 3JI0POBbIO;

coOoIeHUsT TIpaBWJI 0e30MmacHoro oOpalieHusi C BEIIECTBaMH B OBITY, TMOBCEIHEBHOM J>XU3HM W B TPYJI0BOM
JIeSITEIbHOCTH;

MOHUMAHUSI TCHHOCTH TPABWI WHAWBUAYATLHOTO ¥ KOJUIGKTUBHOTO O€30MAaCHOTO TIOBEACHHS B CHUTYaIHsX,
YIPOKAIOIIMX 3JI0POBBIO U KU3HU JIIOCH;

OCO3HAHUS MOCJIEICTBUI U HEMIPUATUS BPEAHBIX MPUBBIUEK (YIIOTPEOJICHUS alIKOT0JIsl, HAPKOTUKOB, KYPEHHUS]);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM KOMIIETEHTHOCTH B Y4YEOHO-MCCIEAOBATENBCKOW JIESITEIbHOCTH, OOIIECTBEHHO IIOJIE3HOM,
TBOPUYECKOMW U IPYTUX BUAAX JE€ATEIbHOCTH;

YCTAHOBKM Ha aKTHMBHOE Y4YacTHE B PEIICHHM MPAKTUYECKUX 3a7a4 COLMAIIbHOM HAMpaBJICHHOCTH (B paMKaX CBOETO
KJIacca, IITKOJIbI);

WHTEpPECa K TPAKTUYECKOMY H3YUYEHUIO MPOQECcCCHil pa3IMdHOTO poOja, B TOM YHCIEC HAa OCHOBE MPUMEHEHUS
MPEIMETHBIX 3HAHUM 110 XUMUHU;



YBAKEHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUyAIBHON TPAaeKTOpUHU 00pa3oBaHus, Oyayiied npodeccuu U pearn3alnuu
COOCTBEHHBIX JKM3HECHHBIX IJIAHOB C YUYETOM JMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUU, HHTEPECOB U MOTPEOHOCTEM
00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 1€I€CO00Pa3HOT0 OTHOIICHHS K IPUPOJIE, KaK MCTOUHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIC;

MOHUMAaHMS TJI00AJIbHOTO XapakTepa IKOJIOTUYECKUX MPoOJieM, BIUSHUS dKOHOMHUYECKMX MPOIIECCOB HA COCTOSHUE
MPUPOJHOM U COLIMATBHOW CPEJIbL;

OCO3HAHMS HEOOXOJWMOCTH WCTOJIB30BAHMS JIOCTH)KCHUH XWMHH JUIsl PEHICHUS BOMPOCOB PAIMOHATHLHOTO
MIPUPOJIOTIOIb30BAHUS;

aKTUBHOTO HENPUSITUS JEHCTBUM, MPUHOCIIIMX BpPEa OKPYXKAIOIIEH NPUPOTHON cpeae, YMEHHUsS MPOTHO3UPOBATh
HEOIaronpusTHbIC SKOJIOTHYECKHUE TOCIIECICTBUS MTPEAITPUHUMAEMBIX JEHCTBUIN U IPEAOTBpAIIATh UX;

HaJu4usl Pa3BUTOrO 3KOJOTUYECKOTO MBIILICHUS, SKOJOTMYECKON KYJIbTYpbl, OMbITA JEATEIBHOCTH 3KOJOTHMYECKOMN
HaIpaBJICHHOCTH, YMEHUS PYKOBOJICTBOBaThCSI MMHU B IIO3HABATEIbHOM, KOMMYHUKATUBHOM U COLIMAIBHOM NPAaKTHKE,
CIIOCOOHOCTH ¥ YMEHHS aKTUBHO ITPOTUBOCTOSIThH UCOJIOTHU XeMO(hoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M OOIIECTBEHHOU
MPaKTUKH;

MOHUMAaHUS CHEeUUPUKH XUMHU KaK HayKd, OCO3HaHHS €€ pojku B (POPMHUPOBAHUHU PAIMOHATBHOTO HAYYHOTO
MBIIIUICHUS, CO3/JIaHUU IIEJIOCTHOTO MPEACTaBICHUS 00 OKpyKalollleM MHpE Kak O €IWHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHUY TTPUPOHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIEM COXPaHECHHSI IIPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B OCOOOW 3HAYUMOCTHM XWUMHUU IS COBPEMEHHOM NMBWIM3AIMU: B €€ TyMaHUCTHYECKOM
HaIpPaBJICHHOCTH W Ba)XHOW POJIM B CO3JaHUU HOBOM 0a3bl MAaTepUAIBHOM KYJIBTYPHI, PEIICHUH TJI00AJIBHBIX MPOOJIeM
YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPbEBOM, YHEPTETUUECKOM, MUILIEBON U SKOJIOIMYECKON 0€30MacHOCTH, B Pa3BUTHHU
MEUITUHBI, 00ECTICUCHUH YCIIOBHH YCIIEIITHOTO TPYAa U SKOJOTUIECKA KOM(POPTHOM KU3HU KAXKIOTO YjeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOW T'PaMOTHOCTU: IMOHHUMAaHUs CYIIHOCTH METOJIOB ITO3HAHUS, HMCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTHU HCIIOJIb30BaTh IMOJyYaeMble 3HAHUS ISl aHAIU3a U OOBSICHEHUS SBICHUN OKPYXKAIOIIEro MHUpa U
MPOUCXOIAIIMX B HEM U3MEHEHUHN, YMEHUS JieJIaTh 00OCHOBAHHBIE 3aKJIIOYEHUSI HA OCHOBE HAYUYHBIX (DAKTOB M UMEIOIIHNXCS
JTAHHBIX C 1EJIbIO MOJTYyYEeHHS JOCTOBEPHBIX BBHIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEIFHO MCIIOIh30BaTh XUMUYECKAE 3HAHUS IS PEIICHUS MPOOJIeM B PEAbHBIX JKU3HEHHBIX
CUTYaIIHSIX;

MHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKON eI TETbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY O0Opa30BaHHUIO M CaMOOOPa30BaHUIO0, K aKTUBHOMY ITOJTYYEHHIO HOBBIX
3HAHHH 110 XHMHUHU B COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSMU;

MHTEpeca K 0COOEHHOCTSIM Tpya B pa3InuHbIX chepax mpodheccuoHanbHOU NeITeTbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbie pe3ysIbTaThl OCBOCHHS YU4E€OHOTO mpeaMera «XUMUs» Ha YPOBHE CpEIHEro o0IIero oOpa3oBaHUs
BKJIIOYAIOT:

3HaUMMBbIe UIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOMIUXCA  MEXKAUCHUIUIMHAPHBIE  (MEXKIPEIMETHBIC)
OOIIIeHAyYHbIE TIOHSTHS, OTPAXAIONIUE IIEJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHENU(HUKYy METOMOB TO3HAHUA,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPrus, SBJICHHUE, IMPOIECC, CHUCTEMa, HAy4YHBIM (HaKT,
MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIIeI0BaHKe, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHbIC y4eOHbIC JeWCTBUSI (MO3HABATEIbHBIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC), OOECICUUBAIOIINE
dbopmupoBaHue PYHKIMOHATBHOW IPAMOTHOCTH U COIIUATIBHON KOMIIETECHIIUN 00YyUYaroIIXCs;

CIIOCOOHOCTh O0YYaIOUIUXCSl HKCIIOJb30BAaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIC, MHPOBO33PEHUYECKHE 3HAHHUS U
yHUBEpCalbHble yUeOHbIE IEUCTBUS B TO3HABATEILHON M COLIUATILHOMN MpPaKTHKE.

MeranpenMeTHble  pe3yJbTaThl  OTPAXKAIOT  OBJIAJICHHUE  YHHUBEPCAJIBHBIMU  YU4E€OHBIMU  TMO3HABATEIbHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

OBJaieHne YHMBEPCAIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH I€HCTBUSIMU:

1) 0a30Bble JJOrHYecKHe IeicTBUS:

CaMOCTOSITEILHO (hOPMYJIMPOBATH U aKTyaJIU3UPOBATH IPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OMpENEeNATh LETU JESITeIIbHOCTH, 3a/JaBas MapamMeTpbl W KPUTEPUU HX JOCTHKEHHS, COOTHOCHUTH pE3yJbTaThl
JEATEIIbHOCTH C MOCTABICHHBIMU LEISIMU;

MCIOJIb30BaTh IPU OCBOCHUHU 3HAHUI MPUEMBI JJOTHYECKOTO MBIIIJICHUS — BBIIETSATh XapaKTEpHbIE TPU3HAKU OHITHH U
YCTaHaBJIMBATh UX B3aUMOCBS3b, HCII0JIb30BATh COOTBETCTBYIOIINE MOHATHS 1J11 OOBSICHEHUS OTACIIBbHBIX (DAKTOB U SBJICHUMH;

BBIOMPATh OCHOBAHMS M KPUTEPUU IS KIIACCU(PUKAIIUHU BEIIECTB U XUMUUYECKUX PEaAKIU;

YCTaHAaBJIMBATh IPUYNHHO-CIEACTBEHHBIE CBSI3H MEXKAY U3y4aeMbIMU SIBIICHUSIMU;



CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHAYKTHBHBIC, ICTyKTUBHBIC, IO AHAJIOTHU), BBISBISATH 3aKOHOMEPHOCTH U
MIPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH BHIBOBI U 3aKITIOUCHHUS;

MPUMEHSATh B TIPOIIECCE MO3HAHUS, WCIIOJIB3yeMbIE B XUMUU CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, MPeoOpa30BhIBAThH
MOJICJIbHBIE TIPEACTABICHUS — XUMHUYECKWU 3HAK (CHMMBOJI) dJEMEHTa, XUMHUYecKas (GopMmysa, ypaBHCHHE XHUMHYECKOU
peaknuu — TPU PEHICHHH Y4YeOHBIX IT03HABATEIBHBIX W TPAKTUYCCKUX 3a/lad, MPUMEHSITh Ha3BAaHHBIC MOJCIbHBIC
MPE/ICTABIICHUS JIJISl BBISIBJICHUS! XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB U XUMHUYECKUX PEAKIIH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiiCTBUA:

BJIJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMUYECKUX PEaAKITHI;

dbopMyIMpOBaTh LETU W 33/1a4d UCCIICIOBAHUS, UCIIOJIH30BATh TIOCTABJIICHHBIE M CAMOCTOSTEBHO CHOPMYITUPOBAHHBIC
BOIIPOCHI B KA4eCTBE HMHCTPYMEHTA TO3HAHUS U OCHOBBI il ()OPMHUPOBAHUS THUIOTE3bl MO MPOBEPKE MPABMIHHOCTU
BBICKa3bIBACMBIX CYKJICHUN;

BJIAJCTh HaBBIKAMH  CAMOCTOSITEIBPHOTO  IUIAHUPOBAHWS W TPOBEJICHUS  YUYCHUYECKHX  OKCIEPUMEHTOB,
COBEpIIIEHCTBOBATh YMEHHS HaOMIOAaTh 3a XOJOM TIPOIeCcCa, CaMOCTOSITENIPHO TPOTHO3UPOBATH €ro  pe3ysbTar,
dbopmynupoBath 0000IIEHUST W BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHUSA, COCTaBIAThH
000CHOBaHHBIN OTUET O MPOJIETTAHHON padoTe;

npUOOPETaTh OMBIT YYCHUYECKOW HCCIEIOBATEIIbCKOM M TMPOEKTHOW JEATEILHOCTH, MPOSIBISATh CIOCOOHOCTH U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY TOWICKY METOJIOB PEIICHHS] MPAKTHYECKUX 3aJad, MPUMEHEHUIO Pa3IMYHBIX METO/OB
MO3HAHUS.

3) pabora ¢ uHpopManmei:

OPHUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHMKAX wWHpopManuu (HAYYHO-TIOMYJISIpHAS JIMTEpaTypa XUMHUYECKOTO
Collep KaHMs, CIpaBOYHBIE MOcoOUs, pecypchl MHTepHeTa), aHanm3upoBaTh WHGOPMAIMIO PA3IMYHBIX BHIOB U (HOpM
MIPE/ICTABIICHUS, KPUTUYECKH OIEHUBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUHNBOCTH;

(GbOopMyIMPOBATh 3alPOCHl M MPUMEHATh Pa3IMIHbIC METOJIBI MIPH MOUCKE M 0TOOpe MH(pOpMAIMH, HEOOXOIUMON ISt
BBITIOJTHEHUS YYCOHBIX 3329 ONPEICAEHHOTO THIIA;

npUOOpETaTh OMBIT HWCIOJIB30BAaHUS HH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHMA W PAa3IMYHBIX TOWCKOBBIX
CUCTEM;

CaMOCTOSTEIILHO BBIOMPATh ONTUMAJILHYIO (GopMy TMpeaAcTaBicHHs WHGOpMaruu (CXeMmbl, TpapuKH, JTHArpPaMMBbI,
TaOJIMILIbI, PUCYHKH U JIPYTHUE);

WCIIOJIb30BaTh HAYYHBIM S3BIK B KA4eCTBE CpEACTBA mpu paboTe ¢ XUMHUYECKOW WHQOpManen: MTPUMEHSThH
MEXIpeIMeTHbIE ((PU3NUeCcKre 1 MaTeMaTHUYeCKUE) 3HAKU U CUMBOJIBI, (POpMYyIibl, a00OpeBUaTYpbl, HOMEHKIIATYPY;



UCIIOJIb30BaTh M MPEoOPa30BbIBATh 3HAKOBO-CUMBOJIUYECKHIE CPEACTBA HATIISTHOCTH.

OBiageHne yHMBEpPCAIbHBIMH KOMMYHUKATHBHBIMH AEHCTBUSAMM:

3aJlaBaTh BOMPOCHI 1O CYLIECTBY OOCYXJaeMOl TeMbl B XOJE AHalora W/WIM JUCKYCCHM, BBICKA3bIBATh WJIEH,
(GOopMyIMPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBIIOJIHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYNIATh C MPE3EHTALMEN pe3yJbTaTOB ITO3HABATEIBHON JAESITEIBHOCTH, IOJYYEHHBIX CaMOCTOSATEIbHO WIN
COBMECTHO CO CBEPCTHUKAMHU IPH BBINOJIHEHUMH XUMHUYECKOIO 3KCIEPUMEHTa, MPAKTUYECKOM paboThl MO HCCIEAOBAaHUIO
CBOICTB M3y4aeMbIX BEILECTB, peaju3allui yueOHOro MpoekTa u (GOpMyJIUpOBATh BHIBOJABI MO pe3yJbTaTaM MPOBEAEHHBIX
MCCJIEIOBAHUN ITyTEM COTJIacCOBaHUS MO3ULUI B X0/1€ 00CY X ACHUS 1 OOMEHAa MHEHUSMHM.

OBiaieHHe YHMBEPCAJIbHBIMH PeryJITHBHBIMH AeHCTBUAMM:

CaMOCTOSTEJILHO ITUIAHUPOBATh U OCYIIECTBIIATH CBOKO IO3HABATEIBHYIO JIEATEIBbHOCTD, ONPEAEIAs €€ el U 3aauH,
KOHTPOJUPOBATh M IO MEpe HEOOXOAMMOCTH KOPPEKTUPOBATH MPEUIaraéMblii aJIfOPUTM JEHCTBUN TPHU BBINOJIHEHUU
y4eOHBIX M MCCIIEOBATENbCKUX 3a/1a4, BEIOMpaTh HanboJsee 3(h(PeKTUBHBIN CIOCOO UX PELIEHUs ¢ YYETOM MOITYUYEHUsI HOBBIX
3HAHMM O BELIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYULIECTBIISITh CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHbIE pe3yabpTaThl OCBOEHUA Kypca « OpraHndecKas XuMHUsD» OTPa)karoT:

c(OpMUPOBAHHOCTDH MPEACTABICHUI O XUMUYECKON COCTABIISAIONIEH €CTECTBEHHO-HAYYHON KapTHHBI MUPA, POIH XUMHUH
B MO3HAHUU SIBJICHUI NPUPOJIbI, B (OPMUPOBAHUN MBIIUIEHUS U KYJIbTYPbl JUUYHOCTH, €€ (PYHKIIMOHAIBHON I'PaMOTHOCTH,
HEOOXOAUMON JJIsl pelIeHHs NPAKTHMUECKUX 3a/lad U DKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY 3J0POBBIO U
MIPUPOTHOM CpEJE;

BJIAJICHUE CHCTEMOM XMMHUYECKHX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOMOJAralOUIUE MOHATUSA (XMMHUYECKHI 3JIEMEHT,
aToM, 3JIEKTpOHHAas 000JI0YKa aTOMa, MOJIEKYJia, BAJIEHTHOCTb, AJIEKTPOOTPHULATEIbHOCTh, XUMUYECKasl CBA3b, CTPYKTYpHAs
(dopmyina (pa3BEpHyTas U COKpaILEHHAs), MOJIb, MOJISIPHAsE Macca, MOJIIPHBINA 00BEM, YIIIEpOIHBIN CKeNeT, (PyHKINOHAIbHAS
IpyIIa, paauKajl, U30MEPUS, U30MEPBL, TOMOJIOTUYECKUN PN, TOMOJIOTH, YIJIEBOJAOPOABI, KHUCIOPOI U a30TCOAEPKAIIME
COEJIMHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIPHBIE COEIMHEHHS); TEOPUH W 3aKOHBI (TE€OopHUs
CTpOEHUsI OpraHnyeckux BenectB A. M. ByTiiepoBa, 3aKOH COXpaHEHUsI MacChl BEUIECTB); 3aKOHOMEPHOCTH, CHUMBOJIUYECKUN



A3bIK XMMHHW; MUPOBO33PEHUYECKUE 3HAHHUS, JIEKAIIUME B OCHOBE NMOHHMAHMS NPUYMHHOCTH U CHCTEMHOCTH XMUMHYECKUX
SBJICHUH, (PAKTOJIOIMYECKUE CBEJIEHUS O CBOMCTBAX, COCTaBe, IMOJyYeHMH MU O€30MIaCHOM HCIOJIb30BAaHUU Ba)KHEHIINX
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKON JEATEIHHOCTU YEIOBEKA,;

C(OPMHPOBAHHOCTh YMEHUU BBISABISITH XapaKTEPHbIE MPU3HAKU [OHATUWA, YCTAHABIMBATh MX B3aMMOCBS3b,
UCII0JIB30BaTh COOTBETCTBYIOIINE MTOHATHUS ITPU ONMHCAHUM COCTaBa, CTPOEHUS U MTPEBPALLCHUI OPraHUYECKUX COEIMHEHHI;

c(OpMUPOBAHHOCTh YMEHUI UCHOIb30BaTh XUMUYECKYIO CUMBOJIUKY ISl COCTABJIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH, COKpal€HHON) (POpMYIT OPraHMYECKUX BEIIECTB U YPaBHEHUN XUMUUYECKUX PEAKIIMi, U3roTaBIMBaTh MOJEIIN
MOJIEKYJI OPraHUYECKUX BELIECTB ISl MIUTFOCTPALIMH UX XMMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHMI YCTAaHABIMBATh MPHUHAJICKHOCTh M3YYEHHBIX OPraHUYECKUX BEIIECTB IO UX COCTABY H
CTPOCHMIO K OINpeAeNEHHOMY KiacCy/Tpylie COEAUHEHUH (YriIeBOJOpOJbl, KUCIOPOA U a30TCOJEpKallue COEAUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMsI), JaBaTh MM Ha3BaHuA Mo cucremarnueckod HomeHknatype (IUPAC), a Takxe
NPUBOJIUTHh TPHUBHUAJIbHBIE HA3BAHMS OTAEIBHBIX OPraHUYECKUX BELIECTB (ITUJIEH, MPOIMJIEH, all€TUJIEH, STUJICHIJIUKOIb,
ruuepul, ¢GeHon, (QopMalbaeru, aneTaibAeruj, MypaBbUHAs KHCJIOTA, YKCyCHash KHCIIOTAa, OJICMHOBAas KHUCIOTA,
CTeapuHOBasl KUCIIOTA, III0K03a, PpyKTO3a, Kpaxmall, LeJIJII0103a, TJIMLUH);

c(OpPMHUPOBAHHOCTh YMEHUSI ONPENENSATh BHUIbI XMMHYECKOW CBS3M B OPraHUYECKUX COCAMHEHUSX (OJUHApHbIE U
KpaTHBIE);

c(OPMUPOBAHHOCTh YMEHUS MPUMEHSATH MOJOKEHUS TEOPUH CTPOEHUSI oprannyeckux BemectB A. M. bytieposa s
OOBSICHEHHSI 3aBUCUMOCTH CBOMCTB BEILLIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUsI MacChl BELIECTB;

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3MUECKUE M XMMHYECKHE CBOMCTBA TUIIMYHBIX
MPEICTaBUTENICH PA3JIMYHBIX KJIACCOB OPraHMYECKUX BeEIlEeCTB (METaH, 3TaH, 3TUJIEH, MPONWIEH, aleTHIeH, OyraaueH-1,3,
MeTmi0yTaauen-1,3, 6eH301, METaHOJ, STAHOJ, STHJICHTJIMKOJb, TIMIEPUH, (EHOJ, alleTalbJIeru]l, MypaBbUHas U YKCyCHas
KHCJIOTBI, IJIFOKO3a, KpaxMall, LEUI0JI03a, AMUHOYKCYCHasl KUCJIO0Ta), WUIFOCTPUPOBATh FEHETUYECKYIO CBSI3b MEXIY HUMH
YPaBHEHUSIMUA COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH C UCTIOJIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OpMHPOBAHHOCTh YMEHUSI XapaKT€pU30BaTh UCTOYHUKH YTJIEBOJOPOJHOTO ChIpbs (HEPTh, MPUPOIHBIA Ta3, yroib),
crocoObl X NepepaboTKU U MPAKTUYECKOE MPUMEHEHHE MTPOIYKTOB MEepepadboTKH;

C()OPMUPOBAHHOCTb YMEHUI MPOBOJUTH BBIUMUCICHHSI MO XMMHMUYECKUM YypaBHEHUSM (Macchl, 00bEMa, KOJIUYECTBA
MCXOJITHOTO BEUIECTBA WM MPOAYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOAHBIX BEUIECTB WU
POIYKTOB PEAKIIUN);

c(OpMUPOBAHHOCTh YMEHHI BJIaJI€Th CUCTEMOI 3HAHUN 00 OCHOBHBIX METOJIaX HAYyYHOTO MO3HAHUS, UCIOJIb3YEMbIX B
XMMHMM TP M3YYEHUM BEIIECTB W XMMMUYECKUX SIBJICHUN (HAOIIOJEHHE, W3MEpPEHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE),



UCII0JIB30BaTh CUCTEMHBIE XUMUYECKHUE 3HAHUS JJIs IPUHATUS PELIEHUI B KOHKPETHBIX KU3HEHHBIX CUTYaLUsX, CBA3AHHBIX C
BEILECTBAMH U UX IPUMEHEHUEM;

chOpPMHPOBAHHOCT, YMEHHMHM coONIOAaTh MpaBHiia TMOJIb30BAHUS XMMHYECKOM TMocyaod U J1abopaTOpHBIM
o0OpyJ0OBaHMEM, a TaKXe NpaBWiIa OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKLHUSAMHU 110 BBITOJIHEHHUIO
7a00pPaTOPHBIX XUMUYECKUX OIBITOB;

C(OPMUPOBAHHOCTh YMEHHUI IJIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCHEPUMEHT (MPEBpALLEHUS OPraHUYECKUX
BEIIECTB MPU HAarpeBaHMM, MOTYUYEHUE ITUIICHA U U3YUYEHHUE €ro CBOMCTB, KAUECTBEHHbIE PEAKIIMU OPTaHUYECKHUX BEIECTB,
JieHaTypauus OelIKOB IPU HArPEBAaHUU, IBETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBUU C IPABUIIAMH TEXHUKHU 0€30MMaCHOCTH MIPU
OOpallleHuN C BELIECTBAMHU M JAOOPATOPHBIM O0OPYJIOBaHHEM, MPEACTABIATh PE3yiIbTaThl XUMUYECKOTO SKCIIEPUMEHTA B
(dopMe 3anucu ypaBHEHU COOTBETCTBYIOUINX PEAKIUI U (OpPMYIMPOBATh BHIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHHMHM KPUTUYECKH aHAJIU3UPOBATh XMMHUYECKYIO0 HMH(POpPMALIMIO, MOIYYaEMYK M3 Pa3HBIX
MCTOYHUKOB (CpeACTBa MAacCOBOM MHpopMannu, UHTEpHET U IpYyrux);

c(OpMUPOBAHHOCTh YMEHUH COOIIOAATh MpaBUiIa SKOJOTUYECKH I€IeCO00Pa3HOro MOBEJACHHS B OBITY M TPYIOBOM
JEATENBHOCTH B IEJISIX COXPAaHEHHsS CBOETO 3J0pPOBbS M OKpYXKArOUIEH NPHUPOJHON CpeAbl, OCO3HABaTh ONACHOCTH
BO3JICHCTBUSI Ha KMBBbIE OPraHU3MBbI ONPEIEIEHHBIX OPraHUYeCKUX BEUIECTB, MOHMMAas cMbici nokazarens [1/IK, noscHaTh
Ha IpUMEpPax COCOObl YMEHBIIEHUS U IPEIOTBPALICHHS UX BPEHOIO BO3JEHCTBUS Ha OPraHU3M YEJIOBEKA;

Ui O0yYaromMxcsi € OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI: yYMEHHE MPHUMEHSTH 3HaHHS 00 OCHOBHBIX
JOCTYITHBIX METOJaxX [MO3HAHMsI BEIIECTB U XUMHUUYECKHX SIBJICHUI;

JUISL CJIETIBIX M CIA0O0BHUIAAIIMX O0YyYarOUMXCs: YMEHUE HCIONIb30BaTh PelbeHO-TOUEUHYIO cUcTeMy oOo3HaueHui Jl.
Bpaiins ns 3anucu xuMuueckux Gopmyi.

11 KVIACC

[TpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «OO0mas 1 HeopraHuueckast XUMUsD OTpaxaroT:

c(OpPMHUPOBAHHOCTh MPEJCTABICHUN: O XUMHUYECKON COCTaBISIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa, POJIU
XUMUU B TO3HAHMM SIBICHUN NOpUpOAbl, B (OPMUPOBAHHM MBIIUICHHS M KYJbTYpbl JUYHOCTH, €€ (YHKLIHOHAIBHOU
IPaMOTHOCTH, HEOOXOIMMOM NJIsl peuieHus] MPaKTUYECKUX 337ad U IKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHOM CPELIE;

BJIAJICHUE CUCTEMOM XMMUYECKHMX 3HAHUU, KOTOpas BKJIIOYAET: OCHOBOMOJATAIOUIUE MOHATUSA (XUMHUYECKHUM 3JI€MEHT,
aToM, H30TOI, S-, p-, d- 3JIEKTpOHHBIE OpOMTANIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJSPHBIA OO0BEM, BaJE€HTHOCTD,



ANEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHCIICHUS], XMMUYECKasl CBA3b (KOBAJICHTHAsl, MOHHAS, METAJJIMYECKAs, BOAOPOAHAs),
KpUCTAJUIMYECKasl PEETKA, TUIbl XUMUYECKUX PEAKLMH, pacTBOP, SJIEKTPOJIMTHI, HEJICKTPOJMUTHI, 3JIEKTPOJIUTHYECKAS
JTUCCOIIMAIINS, OKUCITUTEh, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEaKIIMH, XUMHUUYECKOE PAaBHOBECUE); TCOPUHU U 3aKOHBI
(Teopust AAEKTPOTUTUYECKON AUCCOoIMaluu, nepuoandeckuit 3akon JI. . MenneneeBa, 3aK0H COXpaHEHHsI MacChl BEIIIECTB,
3aKOH COXPAaHEHUS U MPEBPALICHUS SHEPTUU MPU XUMUUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHI SI3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHMS, JIEKAlIMEe B OCHOBE IIOHMMAHUS IPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUM,
(haKTOJIOTHYECKHUE CBEJICHUSI O CBOMCTBAX, COCTaBE, MOJYYCHUHU U 0€30MMaCHOM UCIOJIb30BAHUHU BAKHEUIIIMX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKON JIEATEIbHOCTH YETIOBEKA;

chOpPMHPOBAHHOCTh YMEHUW BBISBISITH XapaKTEPHBIC TMPU3HAKWA TOHATHN, YCTAaHABIMBATh WX B3aMMOCBS3b,
MCII0JIB30BAaTh COOTBETCTBYIOLIME MMOHATHS IIPU ONIMCAHUY HEOPTraHUYECKUX BELIECTB U UX MPEBPALICHUM;

c(hOpMUPOBAHHOCTh YMEHUIN MCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JIJIsl COCTAaBJICHUST (POPMYJT BEIIECTB U YPaBHECHUM
XUMHUYECKUX peakuui, cuctematuueckyto HomeHkinatypy (IUPAC) u TpuBHaibHbIE HAa3BaHUS OT/EIbHBIX HEOPraHUYECKHUX
BellleCTB (YrapHbIil Ta3, yriaeKUCblid ra3, aMMHUaK, raiéHasi U3BeCTh, HEeral€Hasi U3BeCTh, MUTHEBAS COJIA, IUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHHI OMPEAEIsATh BAJIGHTHOCTh M CTETIEHb OKUCIICHUS XUMUYECKUX JIEMEHTOB B COCIMHEHMSIX
Pa3JIMYHOTO COCTaBa, BUJl XMMUYECKOW CBSI3M (KOBaJEHTHAsl, MOHHAS, METAJUIMYECKas, BOJIOPOJIHAS]) B COCIUHEHUSX, THII
KPUCTANTMYECKOW PEHIETKU KOHKPETHOTO BEIECTBa (aTOMHAsl, MOJIEKYJIsipHAsi, MOHHAs, METaJUIMYECKas), XapakTep Cpe/ibl B
BOJIHBIX PAaCTBOPAaxX HEOPTaHUYECKUX COCIMHEHUN;

chOpMHPOBAHHOCTh YMEHHMM yCTaHABIMBATh MPHUHAMICKHOCTh HEOPraHWYECKUX BEIIECTB IO HUX COCTaBy K
OnpeIeIEHHOMY KJIacCy/Tpynne coeMHEHUM (IIPOCThIe BEIIECTBA — METAJIBI M HEMETAJUIbl, OKCH/IbI, OCHOBAHUSI, KUCIIOTHI,
am(pOoTEpHbIE THIPOKCUIBL, COJIN);

c(hOpMHPOBAHHOCTh YMEHHI PacKpBhIBaTh CMBICI mepuoandeckoro 3akoHa J[. M. MenneneeBa u 1eMOHCTPUPOBATH €TI0
CUCTEMATU3UPYIONIYI0, O0BICHUTENBHYIO U POTHOCTUYECKYIO (DYHKIIHH;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh FJIEKTPOHHOE CTPOCHHE aTOMOB XMMUUYECKHUX 3JIEMEHTOB 1—4 mnepuooB
[lepuoanueckoit cucrembl xumudeckux siaeMeHtoB J[. M. MenpeneeBa, UCHONb3ys MOHSTUSL «S-, p-, d-2JIEKTPOHHBIE
opOuTAINY, «IHEPTETUUECKUE YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XHMHUYECKHX DJIEMEHTOB M WX
COEIMHEHUH I10 neproaam u rpynnam [lepuoauueckon cucteMsl xumMudeckux asemeHToB 1. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepH30BaTh (OMHUCHIBATH) OOIIHME XUMHUYECKHUE CBONMCTBA HEOPTaHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPkKIATh CYIIECTBOBAHHE T€HETUYECKOM CBSI3M MEXKIY HEOPraHMYECKUMHU BEUIECTBAMH C
ITOMOIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINM;



c(hOpMHUPOBAHHOCTh YMEHUS KIACCHU(PUIIMPOBATh XUMUYECKUE PEAKIIMH TI0 PA3IMYHBIM MPU3HAKaM (YHCITy U COCTaBy
pearupyromux BeIIECTB, TEIJIOBOMY 3(PQeKTy peakuuu, U3MEHEHHIO CTENeHEH OKHCIEHUS SJEMEHTOB, OOpaTUMOCTH
peaKIMK, YYaCTUIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABJISITh YPABHEHUS PEAKIUN Pa3IMYHBIX TUIIOB, MOJIHBIE U COKPAIIEHHBIC YPaBHEHUS
peakiuii FOHHOTO OOMEHA, YUUTHIBAS YCIIOBHSI, MPU KOTOPBIX 3TH PEAKIIMU UIAYT 0 KOHIIA,;

chOPMHPOBAHHOCT, yYMEHUH TMPOBOAUTH PEAKIUMH, TOJITBEPKAAIONINE KAYECTBEHHBI COCTaB  Pa3IMYHBIX
HEOPraHUYECKUX BEIIECTB, PACIO3HABATH ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
BEILIECTB;

chOpPMHPOBAHHOCTh YMEHHM PACKpPBHIBATh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIIMA IMOCPEICTBOM
COCTAaBIICHUS JICKTPOHHOTO OajaHca 3TUX PEaKInid;

c(hOpMUPOBAHHOCTh YMEHUM OOBSICHATH 3aBUCHUMOCTH CKOPOCTH XHMHUUYECKOW peakIiuyd OT pas3IuyHbIX (PaKTOpOB;
XapakTep CMEIICHUSI XUMUYECKOT0 PaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO Bo3jaeiicTBus (mpuniun Jle [llarense);

chOpPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKHE IMIPOIIECCHI, JICKANME B OCHOBE MPOMBIIUICHHOTO
MOJIYYCHHS] CEPHOM KHMCIIOThI, aMMHaKa, a Takke CPOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIIMX HAYUYHBIX MPUHIUIIAX H
HKOJIOTMYECKUX MPOOJIeMax XMMUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTb YMEHHU MPOBOJUTH BBIYUCIEHHUS C HCIOJIb30BAHWEM IOHSTHS «MaccoBas JI0JIsl BELIECTBA B
pacTBOpe», OOBEMHBIX OTHOIIEHUN Ta30B MPH XUMUYECKUX PEAKIIMAX, MACChl BEIIECTBA WK 00BEMA Ta30B MO M3BECTHOMY
KOJIMYECTBY BEIECTBA, MACCe WM 00BbEMY OJIHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO 3P deKTa peakinu Ha
OCHOBE 3aKOHOB COXPaHEHMS MACChI BEIIECTB, IPEBPALLICHUS U COXPAHEHUS SHEPTUU;

cOpPMHPOBAHHOCTh YMEHHMI coOMIoAaTh MpaBHiia TMOJIb30BAHUS XMMHYECKOM TMOCylaoM U J1abopaTOpHBIM
o0OpyZ0BaHMEM, a TaK)Ke NpaBWiIa OOpAIICHHs] C BEIMIECTBAMH B COOTBETCTBUU C HWHCTPYKIMSMHU IO BBITOJTHCHHIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH TIJIAHUPOBATH U BBIMOJHATh XUMUYECKUM IKCIIEPUMEHT (pa3jI0oKeHHUE TIEPOKCHIa BOJIOPO/Ia
B MPUCYTCTBUU KaTaJIU3aTOpa, ONPEACICHUE CPEABI PACTBOPOB BEIIECTB C MIOMOLIBI0O YHUBEPCAIBHOIO UHANKATOPA, BIUSIHUE
pa3sTUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIliy, peaKkIMi HOHHOTO 0OMEHa, KaueCTBEHHBIE PEaKInK Ha Cyibdart-,
KapOOHAaT- W XJIOPUA-aHUOHBI, Ha KAaTHOH aMMOHHSA, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMaM «MeTtamiey u
«HemeTainpl») B COOTBETCTBUU C IMpaBUJIaMU TEXHUKUM O€30MACHOCTH MpHU OOpAIEHHWU C BEIIECTBAMHU M JIA0OPATOPHBIM
000pyI0BaHUEM, MPEACTABIATh PE3YIbTAThl XUMUUYECKOTO IKCIEPUMEHTA B (pOpME 3alMCU YPABHEHUM COOTBETCTBYIOIIUX
peakuuii 1 GOPMyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB;



chOpPMHUPOBAHHOCTh YMEHHA KPUTUYECKH aHAJU3UPOBATh XHMHUYECKYI) HH(POPMAIHIO, TMOIYYaeMyH0 M3 Pa3HBIX
MCTOYHUKOB (CpPEJICTBA MACCOBOM KOMMYHHUKaluu, UHTEpHET U IpyTHX);

c(OPMUPOBAHHOCTh YMEHHUH COONIOAATH MpaBUjIa DKOJOTHYECKH IIeIeCO00pa3HOro MOBEACHHUS B OBITY M TPYJIOBOM
NEATETHPHOCTH B IICNISIX COXPAHEHUS CBOETO 370POBbS M OKPYKAIOIICH NPHUPOAHONW Cpeabl, OCO3HABaTh OMACHOCTH
BO3JICHCTBUS HA JKUBBIC OPTaHU3MBI ONPENeIEHHBIX BEIIECTB, MOHUMAas cMbIich mokazatens [1JIK, moscHsaTes Ha mpumepax
CHOCOOBI YMEHBIIIEHUS U TIPEIOTBPAIICHHS UX BPETHOTO BO3ICHCTBUS Ha OPTraHU3M YEJIOBEKa;

Uil OOy4YaroIMXCs C OrPAaHWMYCHHBIMH BO3MOXKHOCTSIMU 3JIOPOBBSI: YMEHHE IPUMEHSATHh 3HAHUSA 00 OCHOBHBIX
JOCTYITHBIX METO[aX ITO3HAHMSI BEIIECTB M XUMUUYECKHUX SBIICHUI;

JUTSL CIIETIBIX U CIA0OBHIAIINX OOYyYarONUXCs: YMEHUE HCIIONIBh30BaTh PelbeHO-TOUCUHYIO CUCTeMy oOo3HaueHui Jl.
Bbpaiins s 3anucu xumMmuueckux Gopmyd.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne Tema ypoka KosnuecTn OcHOBHBIE BH/IbI 1eSITEILHOCTH DuieKTpoHHbIE (1IU(pPoBbIE)
n/n 0 4acoB 00y4aImmxcs o0pa3oBaTejibHbIE PeCypchl
Pa3nen 1 «TeopeTHueckne 0CHOBbI OPraHUYeCKOil XUHMUH» 3 4acoB
XHPII);SIECT Teo gfraiﬂqsgfliﬁ ;]()C;I:I:Hjm?(lg gg’ mMCHMEHHBI onpoc, padota y https://academy-content.apkpro.ru/
1.1 - copwi STPORHIY 3 ’ lesson/a9f3d191-5ele-4e24-ac02-
OpPTaHUYECKUX  COCIMHCHUH ofb16£249f6a
A. M. BytnepoBa
Paznea 2 «YriaeBogopoabi» 13 yacos
Tlpefenbhbe  yIeBOIopOE! VcerHbI ompoc, MUCbMEHHBIH ompoc, pabora y | https://academy-content.apkpro.ru/
2.1 AL 2 JIOCKH, TUKTaHT lesson/258ddc06-ec23-473c-b3d7-
ed82fcaddd02
HenpenenpHble @ | YcrHBI ompoc, MUCBMEHHBIN ompoc, paboTa y | https://academy-content.apkpro.ru/
2.2 | yrneBoaopOIb: QJIKEHBI, 6 JIOCKHU, AUKTAHT lesson/4038171e-4158-4bd1-ae98-
aJIKaJIUEHbI, aJIKHHBI 18dc1c¢fb9399
@ | YcrHBIM ompoc, MUCBMEHHBIM ompoc, pabota y | https://academy-content.apkpro.ru/
2.3 | Apowaniccxue 2 JOCKH, UK TAHT lesson/d86d7d00-d5b4-491d-aded-
YHICBOAOPOAH c3ddal9fecfs
[Tpupoxansie HUCTOYHUKHU @ | YcTHBII ompoc, MUCBMEHHBIN ompoc, paboTa y | https://academy-content.apkpro.ru/
2.4 | yrmeBoaopoaoB u 1504 3 JIOCKH, TUKTAHT lesson/99557a5e-2221-43e0-97b8&-
nepepaboTKa 983de535¢c44d
Paznen 3 «Kucjaopoacoaepxaiiue opranndeckue coeiuHenusi» 13 yacon
@ | YcTHBII ompoc, MHCBMEHHBIN ompoc, pabdota y | https://academy-content.apkpro.ru/
3.1 | Couptel. denon 3 JIOCKH, AUKTAHT lesson/5439¢18b-7440-4b6f-bf84-
c04fa471694f
@ | YcrHbI ompoc, MUCBMEHHBIN ompoc, pabota y | https://academy-content.apkpro.ru/
32 KA;IIC"S:TFSILE‘;IOKHEZ%%’EOSHG 7 HOCKH, JUKTAHT lesson/8664b319-0ba3-4945-b076-
' P ch7ae5858b90
@ | YcrHBIM ompoc, MUCBMEHHBIM ompoc, pabota y | https://academy-content.apkpro.ru/
3.3 | YrneBoasl 3 JIOCKH, TUKTAHT lesson/709ce43a-deb6-4281-963b-
01d2¢212d4d0
Pasnen 4 «A3oTconepxaiimue opraHuvyeckne coeIMHeHus» 3 yaca
@ | YcrHbll ompoc, MUCBbMEHHBIH ompoc, pabota y | https://academy-content.apkpro.ru/
41 | Rt AMHOKHCIOTH 3 HOCKH, JUKTAHT lesson/c2213d7-43d1-4873-ace0-

78eca6009628




Paznen 5 «BbIcOKOMOJIEKYJIAPHBIE COeIMHEHHsI» 2 yaca

5.1

[InmacTmaccsl. Kayuyxn.

Bosokna

2

@ | YCTHBIM ompoc, MUCBMEHHBIM ompoc, paboTa y

JIOCKH, TUKTAHT

https://academy-content.apkpro.ru/
lesson/45b81dac-acba-440e-99¢3-
14¢3ba78050a

TEMATHUYECKOE IINTAHUPOBAHHUE

11 KJIACC
Ne Tema ypoka KoanuectBo OcHOBHBIE BU/IbI 1€ATEJIbHOCTH 00YYAKOIIHXCS DJieKTpOoHHBIE (G POBbIE)
n/n 4acoB o0pa3oBaTeJibHbIE PeCYpPChl

Pa3nes 1 «TeopeTrnueckne 0CHOBbI OpraHn4eckoil XumMuu» 13 yacos

CtpoeHue aToOMOB.
[Tepuoanueckuii 3aK0H U

YcTHBIH Oompoc, MNHCbMEHHBIN ompoc, pabora y
JIOCKH, TUKTAHT

https://resh.edu.ru/subject/

1.1 | Ilepuoanueckasi cuctema 3 lesson/6479/main/150993/
XHUMHUYECKHUX 3JIEMEHTOB
JI. 1. MennaeneeBa
YCTHBIA OmpoC, THCBMEHHBIH ompoc, pabora y https://resh.edu.ru/subject/
12 CrpocHue BelecTsa. 4 JOCKH, JUKTAHT lesson/4939/start/151134/
™ | MHuoroo6pas3ue BemecTs https://resh.edu.ru/subje
VYcerHBI ompoc, MHCHbMEHHBIM oOmpoc, pabora y https://resh.edu.ru/subje
JIOCKH, TUKTAHT https://resh.edu.ru/subject/
1.3 | Xummnueckue peaxuu 6 lesson/5912/start/92791/
https://resh.edu.ru/subje
Paznen 2 «Heopranuueckasi xummusi» 17 4yacoB
VYcerHBI  ompoc, NMHCHbMEHHBIM oOmpoc, padora y https://resh.edu.ru/subje
IIOCKHU, TUKTAHT https://resh.edu.ru/subject/
21 | Metamr 6 lesson/4961/start/15 1293/
https://resh.edu.ru/subject/
lesson/3514/start/151429/
22 | Henerammr 9 @ YcrHBIA Ompoc, TUCHBMEHHBIA OMNpoc, pabora y https://resh.edu.ru/subje
JIOCKH, TUKTAHT
23 CBs13b HEOPTAHUUYECKUX U ) @ VYcrHBIA ompoc, MUCBMEHHBIH ompoc, pabota y https://resh.edu.ru/subject/

OpPraHnv4CCKuX BCHICCTB

IOCKH, TUKTAHT

lesson/4960/start/151374/



https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subje
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subje
https://resh.edu.ru/subje
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subje
https://resh.edu.ru/subje
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/

Pa3zgen 3 «XuMus u ;KU3HL» 4 4acOB

@ | YcTHBIA oOmpoc, MUCBMEHHBIA oOmpoc, pabora y

https://resh.edu.ru/subject/

3.1 | Xumus 1 KU3Hb 4 JIOCKHU, AUKTAHT lesson/3504/start/151485/
KanenpapHo-temaTudeckoe IaHUPOBaHue MO npeaMeTy «Xumus» (0a3osbiii yposens) (10 kiaacc)
Ha 2023-2024 yyeOHbIii 1o
Yuurens: Lenesnes A.A.
Ne Hara Tema ypoka ®opmupoBanue GyHKIMOHAIbHOI JuiekTpOoHHbIE (UG pPOBbIE)
ypo NPOBeeHus! TPaMOTHOCTH
a o0pa3oBaTejbHbIE pecypchl
mian | ¢gakr
Pazgen 1 «TeopeTuyeckue 0CHOBbI OPraHUYecKoil Xumuun» (3 4acos)
1 1 BrImosiHATE MPAKTHKO-OPUEHTUPOBAHHBIC
He et 3agaHus. YMeTh  OINHCHIBaTh, OOBSICHSTDH https://academy-
IlpeamMeT OpraHU4ecKod XMMHUH, €€ | ecTeCTBEHHOHAYYHBIE SIBJICHUSL. content.apkpro.ru/
BO3HHMKHOBEHUE, Pa3BUTHE U 3HAUeHHE | XapaKTepu3oBaTh M CpaBHUBATh siBieHHs, | lesson/a9f3d191-5ele-4e24-
(bakThI. WutepripetupoBaTh JaHHbIE H ac02-efb16fad9f6a
HCII0JIb30BAaTh J0KA3aTEIbCTBA.
2 2 Boinonusate MPAKTHUKO-OPUEHTUPOBAHHBIC
HEZIeI 3aJaHusA. YMETb  ONHUCHIBaTh, OOBIACHATH https://academy-
Teopus  cTpoeHUST  OpPraHUYECKHX : )
. .. | eCTeCTBEHHOHAYUYHBIE SIBJICHUSI. content.apkpro.ru/
coenuHennii A. M. bytneposa, eé
XapakTepu3oBaTh M CpaBHHMBATh sBIcHHs, | lesson/c935a58c-ab0e-4¢59-
OCHOBHBIE MTOJIOKEHUS
(bakThI. WutepripetupoBaTh JaHHbIE H 9dcf-20517ae4b52e
HCI0JIb30BAaTh J0KA3aTEIbCTBA.
3 3 [Ipencrapnenne o  KiIacCU(DUKALUK Brimoasars [IPAKTUKO-OPUEHTUPOBAHHBIE httos://acad
HezIeIst s://academy-
1 OPTAHHUECKUX Bermects, | 331aHAS.  YMETh  ONHCHIBATH,  OOBACHSATE P y
HoMeHKIaTypa (CHCTEMATHUCCKAs) 1 €CTECTBEHHOHAYYHbIE SIBJICHUS. content.apkpro.ru/lesson/
XapakTepu3oBaTh W CpaBHUBaTh siBieHus, | 726ee099-e1a9-410f-b8be-
TpUBUAJIbHBIC HA3BAaHUSI OPTAHMYECKUX
(bakThI. WuTepripetupoBaTh JaHHbIE H b4dcb589aeadl
BCLICCTB MCII0JIb30BaTh JI0Ka3aTe/bCTBA.

Pasnen 2 «Yraesoaopoasn» (13 yacoB)



https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/

4 4 BrimosHaTh HNPaKTUKO-OPUEHTUPOBAHHbBIC
Hezens 3aJaHusl. YMEThb  ONHCHIBaTh, OOBSACHATH https://academy-
AJIKaHBl:  COCTaB M CTPOCHHE, | eCTECTBEHHOHAYUHBIC SIBJICHHSL. content.apkpro.ru/lesson/
TOMOJIOTHUYECKUM PSIT XapakTepu3oBaTh M CpaBHUBaTh sBieHus, | 399fdd14-4bal-48e5-a428-
(hakThI. WNutepnpernpoBaTh  JaHHBIE U dae10d492c6e
HCIIOJIb30BaTh JI0KA3aTEIbCTRA.
5 5 BeImonHsITh [IPAKTUKO-OPUECHTUPOBAHHBIE
Hezenst 3aJaHusl. YMETh  ONHCHIBAaTh, OOBSACHATH https://academy-
Meran u 9TaH — TPOCTEHIIME | ecTeCTBEHHOHAYUYHBIC SBJICHMUSA. content.apkpro.ru/lesson/
MPEICTaBUTENN aJTKAaHOB XapakTepu3oBaTh M cpaBHUBaTh sBieHus, | 258ddc06-ec23-473c-b3d7-
(baKTLI. NutepnpernpoBaTh  JaHHBIE U ed82fcaddd0?2
HCIIOJIb30BaTh J0KA3aTeIbCTRA.
6 6 BeimonHsITh MPAKTUKO-OPUEHTUPOBAHHBIE
Hezelst 3aJaHusl. YMETh  ONHCHIBaTh, OOBSACHATH https://academy-
AJIKEHbI: COCTAB U CTPOCHHE, CBOMCTBA | oo oo L boHHOHAYHHRIC ABJICHHA. content.apkpro.ru/
Xapakrepu3oBaTh M CpaBHHBaTh sBieHus, | lesson/4da31505-652d-4916-
(aKTHI. WuTepnpeTnpoBaTh  JaHHBIE | 9¢7¢-56e88b39bb24
MCIIOJIb30BaTh J0KA3aTEIbCTRA.
7 7 BeimonHITh IIPAKTUKO-OPUEHTUPOBAHHBIE
HezeIst 3aJjaHusA. YMeTb  ONMCHIBaTh, OOBICHATH https://academy-
OTWICH W NPONWICH — MPOCTEHIINE | ecTeCTBEHHOHAYYHBIE SIBJICHUS. content.apkpro.ru/lesson/
IIPEICTaBUTENIN AJTIKEHOB XapakTtepu3oBaTh M CpaBHHMBaTh sBicHHs, | 9641927f-bbc8-44b9-b3ea-
(haKThI. WuTepnpeTnpoBaTh JaHHBIE | 81a2be75c47a
UCIOJIb30BATh JI0KA3aTeNIbCTBA.
8 8 BreimonHITh MPAKTUKO-OPUEHTUPOBAHHBIE
HeJIeNs Mpakrhueckass — paGora  Ne 1. |38aHus.  YMeTh  OIMCEHIBATE, OOBSACHATD https://academy-
«TlonyueHne STHICHA U U3yUCHUE ero | oo oo BeHHOHAYHHRIC ABJICHIA. content.apkpro.ru/lesson/
. XapakrepuzoBaTh UM cpaBHHBaTh siBicHus, | 4038171e-4158-4bd1-ae98-
CBOMCTBY (haKTHI. WuTepnpeTnpoBaTh JaHHBIE | 18dc1¢fb9399
MCIOJIb30BATh JI0KA3aTeNIbCTBA.
9 9 BrImosiHATE MPAKTHKO-OPUEHTUPOBAHHBIC
HeJIeNs AJIKAIHEHbL. Byramen-1,3 J | 3aaHMs.  YMeTh  ONHCHIBAaTh, OOBSCHATH https://academy-
veTmiGyTazmen-1,3. TMonyuenue | CCTECTBEHHOAY HbIE senenns. | content.apkpro.ru/lesson/
Xapaktepu3oBath W cpaBHUBaTh siBiieHus, | 05ab5925-ba8e-499e-840b-
CHUHTETHUYECKOTO KayuyKa U PE3HHBI (baKTEL. VHTeppernposars  JaHHEE K 70b5e8db7 1 ac
MCIOJIb30BATh JIOKA3aTeNILCTBA.
10 10 AJKMHBI: COCTaB M OCOOCHHOCTH | BBITIOJHATH MIPaKTUKO-OPUECHTHUPOBAHHBIC https://academy-
HENEIA CTPOCHMUS, TOMOJIOTHYECKUUN psan. | 3alaHusl. VYMeTh  onuchIBaTh, OOBSICHSITH Content_apkpro_ru/]esson/




€CTeCTBEHHOHAYYHBIC SIBIICHHUSL.
AueruieH — IPOCTCHUIINHN | XapaKTepu30BaTh M CpaBHHUBATh sBieHUsA, | 53¢d2379-2a45-43b1-9167-
IPEACTAaBUTECIIb AJJKHUHOB (baKTLI. NutepnpernpoBaTh  JaHHBIE U 7ebcdaf03cel
HCIIOJIb30BaTh J0KA3aTeIbCTRA.
11 11 BrinosHATh MPaKTUKO-OPUEHTUPOBAHHLIE
Hezenst 3aJaHusl. YMETh  ONHCHIBAaTh, OOBSACHATH https://academy-
Brraucnenus o YPABHEHHUIO | ecTeCTBEHHOHAYUHBIC SBJICHMUSA. content.apkpro.ru/
XUMHUYECKON pPEeaKIuu XapakTepu3oBaTh M CpaBHUBATh sBieHUs, | lesson/6df23393-6108-4bof-
(baKTLI. NutepnpernpoBaTh  JaHHBIE U ae01-a983b95b854a
HCIIOJIb30BaTh JI0KA3aTeIbCTRA.
12 12 BrinosHATh MPaKTUKO-OPUEHTUPOBAHHLIE
HezeIst 3aJaHusl. YMETh  ONHCHIBaTh, OOBSACHATH https://academy-
ApeHBI: OeH30I " TONYOJL. | ecTeCTBEHHOHAYYHbIE SBJICHMSA. content.apkpro.ru/lesson/
TOKCUYHOCTH apeHOB Xapakrepu3oBaTh ¥ cpaBHHBaTh siBieHHsA, | 05¢92929-6741-4d7c-84b5-
(aKTHI. WuTepripeTnpoBaTh JaHHBIC W 009292468356
HCIIOJIb30BaTh J0KA3aTEIbCTRA.
13 13 BrinosHATh MPAKTUKO-OPUEHTUPOBAHHBIE b Jacad
Hees ttps://academy-
A TeHeTHUeCKas CBA3b YIVIEBOJOPOJIOB, | SA/IAHMS. YMeTh  OmHCHIBaTh, OOBSACHATH tf - y )
€CTECTBEHHOHAYYHBIE SIBJICHUS. content.apkpro.ru
MIPUHAJISKAITIX K  pa3Iu4HbIM y PXP
Xapakrepu3oBaTh M CpaBHHBaTh siBicHHs, | lesson/d86d7d00-d5b4-491d-
KJlaccam
(haKThI. WuTepripeTupoBaTh  JaHHBIC W aded-c3ddal9feef4
UCIOJIb30BATh JI0KA3aTeNIbCTBA.
14 14 BeImonHATE NPaKTUKO-OPUEHTHPOBAHHBIC
HeJIeNs Hpuponubie UCTOMHURM | 39n9gpsg.  VMeThb  ONMCBHIBATh, OOBACHATH https://academy-
YTJI€BOAOPOOAOB: HpHpOI[HBIﬁ ra3 u €CTECTBEHHOHAYYHBIE SIBJICHUS. Content.apkpro.ru/
NONYTHBIE HE(TsHbIE Ta3bl, HePTh W | XapakTepu3oBaTh M CpaBHHUBATh sBIeHHMs, | lesson/7dada027-8448-418f-
MIPOIYKTHI €€ mepepadoTKu (axror. WurepripeTnpoBaTh  JaHHBIE | b416-fbaledd4ab6d
MCIOJIb30BATh JI0KA3aTeNIbCTBA.
15 15 BrImosiHATE MPAKTHKO-OPUEHTUPOBAHHBIC
HeJIeNs Hpuponubie UCTOMHURH | 3979y,  VMeTb  ONMCBHIBATb, OOBACHATDH https://academy-
YIJIEBOZOPOJIOB:  NIPUPOJHBIA Ta3 W | ecTeCTBEHHOHAYYHBIE SIBJICHUSL. content.apkpro.ru/lesson/
NONyTHBIE He(TsHbIe Ta3bl, HePTh W | XapakTepu3oBaTh H CpaBHHBATh sBIeHHs, | 99557a5e-2221-43e0-97b8-
MPOIYKTHI €€ mepepadoTKu (akTsL. WurepnperpoBath  JaHHBIE H 983de535¢c44d
MCIOJIb30BATH JIOKA3aTeNILCTBA.
16 16 Kontponbnast pabora 1o pasneny | BeImosHATH MIPaKTUKO-OPUCHTHUPOBAHHBIC https://academy-
HEACIIA «YTI1eBO JIOPOIBI» 3aJaHus. YMETh  OIIMCHIBATH, OOBACHSTH Content_apkprofu/
€CTCCTBCHHOHAYYHEIC SIBJICHUS. lesson/6c919641-7956-4130-

XapaKkTepu3oBaTh W CpPAaBHUBATH SIBJICHUS,




(aKThI. WuTepripeTupoBath
UCIIOJIb30BATh JIOKA3aTENbCTBA.

JaHHBbIC n

blfd-c7e¢71db395d7

Paznen 3 «Kucsiopoacoaep:kaniue oprannyeckue coeguHenus» (13 yacos)

17 17 BrImonHaATh NPaKTHKO-OPUEHTUPOBAHHBIE
He e 3agaHus. YMeEThb  ONHCHIBaTh, OOBSICHATDH https://academy-
Hpe)ICHBHBIe OIHOATOMHBIC CITMPTHI: €CTECTBEHHOHAyYHBIE SIBJICHUSL. Content.apkpro.ru/
METaHOJ U 3TaHol. BogoponHas cBsi3p | Xapakrepu3oBaTh H CpaBHUBATh siBiieHHs, | lesson/6abfl1680-4eb5-4612-
(haKThI. WuTepnpeTupoBaTh  JaHHBIE | 8eas5-44d63cccf518
WCTIOJIh30BATH JIOKA3aTeNIbCTBA.
18 18 BrInonHsaTh NPaKTHKO-OPUEHTUPOBAHHBIE
He e 3agaHus. YMeEThb  ONHCHIBaTh, OOBSICHSTDH https://academy-
MHoroaToMHbIE CIMPTBL: | eCTECTBEHHOHAYUHBIC SBJICHMUS. content.apkpro.ru/lesson/
STUJICHTJIMKOJIb U [NIMLEPUH XapakTepu3oBaTb W CcpaBHUBaTh sBieHUs, | 5439c18b-7440-4b6f-bfl4-
(baxTsbI. WurepnpeTnpoBaTh  AaHHBIE U c04fad71694f
WCTIOJIh30BATH JIOKA3aTEIILCTBA.
19 19 BbInonHATE IPaKTHKO-OPUEHTUPOBAHHBIE httos:/acad
HeOens ttps://academy-
A deHoT: CTpoeHHe MoJIeKy b1, | 3A/MaHUA. YMeTp  ommchIBaTh, OOBSICHATH p y
N €CTECTBEHHOHAYYHbIE spnenns. | content.apkpro.ru/lesson/
¢u3nvecKkne U XMMHUYECKUE CBOWCTBA,
XapakTepu3oBaTh M CpaBHHBaTh sBicHHs, | 461aa9c8-cOef-4827-a8e5-
MpUMEHEHHE
(baxThI. WurepnipeTpoBaTh  AaHHBIE U d12a0bedc826
WCTIOJIh30BATh JIOKA3aTEIILCTBA.
20 20 BrimosHsaTh MPaKTUKO-OPUEHTUPOBAHHEIE
He eIt 3a7aHUs.  YMETh  ONWCHIBaTh, OOBICHATDH https://academy-
AJbIETHIbL: dbopmanbaeru ¥ | eCTECTBEHHOHAYYHBIE SIBJICHUS. content.apkpro.ru/lesson/
areTanbaeru. A1eToH XapakTepu3oBaTh M CpaBHHBaTh sBicHus, | 649883b8-7c5{-4f16-896e-
(baxThl. WurepnipeTpoBaTh  JAaHHBIE U 10a2278b08f1
WCIIOJIh30BATh JIOKA3aTeNILCTBA.
21 21 BrimosHaTh HPaKTUKO-OPUEHTUPOBAHHBIC
He et OJIHOOCHOBHBIE npeebHbre | 3AIaHHS. YMeTh  OomnHChIBaTh, OOBICHATH https://academy-
, €CTECTBEHHOHAYYHbIE sBnenus. | content.apkpro.ru/lesson/
KapOOHOBBIC KHCJIOTHI: MypaBbHHAS U
XapakTepu3oBaTh M CpaBHHUBATh sBJIeHHUsA, | 8664b319-0ba3-4945-b076-
yKCyCHast "
(aKThI. HTEPIIPETUPOBATh  JAHHBIC W cb7ae5858b90
WCIIOJIb30BATh JIOKA3aTEIILCTBA.
22 22 [Mpaktueckass  pabora  Ne 2. | BeImomHATH MPAKTHKO-OPUCHTUPOBAHHBIC https://academy-
Henem «CBoiicTBa  pacTBOpa  YKCYCHOii | 33/aHds. YMETb  ONHUCHIBATh, OOBSACHATH content.apkpro.ru/
KUCJIOTBDY CCTCCTBCHHOHAYTHBIC ABJICHUA. | Jegson/b4feaa04-3438-4b57-

XapaKTepI/ISOBaTB W CpaBHUBATL SBJICHMS,




(aKThI. WuTepripeTupoBath
UCIIOJIb30BATh JIOKA3aTENbCTBA.

JaHHBbIC n

a3ec-ba0f9fe63c0d

23 23 BrinosHATh HPaKTUKO-OPUEHTUPOBAHHEIE
He et CTeapuHOBas M ONEHHOBAA KHUCTOTHI, | 3AMAHHS. YMeTp  onMchiBaTh, OOBICHATH https://academy-
KaK [IpeCTABHTENH Bricmx | CCTECTBEHHOHAYYHbIE SIBJICHUSL. content.apkpro.ru/lesson/
XapakTepu3oBaTh M CcpaBHUBaTh sBieHus, | 9834d408-386d-444a-8de3-
kapOOHOBEIX KHCIIOT (baKTLI. WNutepnpernpoBaTh JaHHBIE U Tefba8b98cdb
UCIOJIb30BAaTh JI0KA3aTeNIbCTBA.
24 24 BeimonHsITh IIPAKTUKO-OPUECHTUPOBAHHBIE
He et 3ajaHusA. YMeTb  ONMCHIBaTh, OOBICHATH https://academy-
Mputa KaKk coiu BBICIIMX KaPOOHOBBIX | ecTECTBEHHOHAYUHBIC SBJICHMA. content.apkpro.ru/lesson/
KHCJIOT, X MOIOLIee JCHCTBUE Xapakrepu3oBaTh UM cpaBHHMBaTh sBieHus, | 7lac43f2-a0d4-4945-a0eb-
(aKTHI. WuTepnpeTnpoBaTs JaHHBIE | 1e59¢cd5f4dof
HCIOJIb30BAaTh JI0KA3aTeNIbCTBA.
25 25 BrinosHaTh MPaKTUKO-OPUEHTUPOBAHHBIE
He e Crioxkuble >QUPH KAk TPOM3BOjHbIE | 3A/IAHHA. YMeTrp  onMchiBaTh, OOBICHATH https://academy-
kapGoHOBbIX  Kucior.  [ixpoms | SCTCCTBEHHOHAYHIbIC SABIICHMSL. content.apkpro.ru/
Xapakrepu3oBaTh M CpaBHHMBaTh siBicHHs, | lesson/c19e6ffc-7d70-46¢cc-
CIOMKHBIX a(prOB (baKTI)I. HHTepHpeTI/IpOBaT b JaHHBIC U a9ee-ebfac27dead9
UCIOJIb30BATh JI0KA3aTeNIbCTBA.
26 26 BrinosnHITh NIPaKTUKO-OPUEHTUPOBAHHEIE
HeJelst 3a7aHusA. YMeTb  OIKCBIBATb, OOBACHATH https://academy-
JKupbl:  THAPONM3,  NPUMEHCHHUE, | eCcTECTBEHHOHAYYHBIC SIBJICHUS. content.apkpro.ru/lesson/
Ouosioruueckas poJib KUPOB Xapaktepu3oBaTh M cpaBHHMBaTh sBieHus, | 75957f70-5014-4910-b706-
(haKTHI. WuTepnpeTnpoBaTh JaHHBIE | ac2d1b0f4c26
MCIOJIb30BATh JI0KA3aTeNIbCTBA.
27 27 BhIMOMHATE NPaKTHKO-OPUEHTHPOBAHHBIE
HeJIeNs VrneBompl: coctas, Kiaccubukamus. | 384aHUA.  YMETh  OIMCEHIBATE, OOBSACHATD https://academy-
Baskieiie npescrapuremy: | CCTCCTBEHHOHAYHIbIC SBJICHUS. content.apkpro.ru/lesson/
Xapaktepu3oBath W cpaBHUBaTh sBiieHus, | 709ce43a-deb6-4281-963b-
rmiokosa, $ppyKTosa, caxaposa (haKThl. NutepnpernpoBaTh JaHHBIE U 01d2e212d4d0
WCIOJIb30BATH JIOKA3aTeNILCTBA.
28 28 BhINONMHATE PaKTHKO-OPUEHTHPOBAHHBIE
HeJeIs 3ajaHus. YMeTb OIHCBHIBATb, OOBACHATH https://academy-
Kpaxman u LIEJUTI0I03a KaK | ecTeCTBEHHOHAYYHBIC SIBJICHUSL. content.apkpro.ru/lesson/
MIPUPOIHBIE TTOJIUMEPHI XapakTepu3oBaTb W cpaBHuUBaTh sBieHus, | 690tbb76-f94a-4f77-bbbe-
(aKThlI. WHTepnpeTupoBaTh JaHHbBIE U 3d3ae748f716

HCIIOJIb30BaTh J0KA3aTCJIILCTBA.




29 29 BrimosHaTh [IPAaKTUKO-OPUEHTUPOBAHHbBIC b Jacad
Helems ttps://academy-
a KoutponbHas paGoTa 1o pasieny | 3AQHHS. YMeTh  OmHChIBaTh, OOBACHATH
€CTECTBEHHOHAYYHbIE SIBJICHUSL. content.apkpro.ru/
«Kucnopoaconepxaiue
XapakTepu3oBaTh M CpaBHHUBATh sIBJIeHHWs, | lesson/5a9edcc3-f4e9-4b8f-
OpraHUYECKHE COCTUHEHUS
(baKTLI. WNutepnpernpoBaTh  JaHHBIE U a40f-c9fe7c9c4bf
HCIIOJIb30BaTh JI0KA3aTEIbCTRA.
Pasnen 4 «BakHeillune npeacTaBuTe M HEOPraHMYECKUX BewecTs» (3 yaca)
30 30 BrimosHsaTh MPaKTUKO-OPUEHTUPOBAHHBIE
He eIt 3a7aHUs.  YMEThb  ONWCHIBaTh, OOBICHATDH https://academy-
_ €CTECTBEHHOHAYYHbIE sBienns. | content.apkpro.ru/lesson/
AMUHBI: METUJIAMHH U aHWIWH
XapakTepu3oBaTh M CpaBHHMBATh sBICHHA, | 66a7bd94-2bc5-4ec7-b7c7-
(baKTbI. WNutepnpernpoBaTe JaHHBIE U f893919d25a
HCIIOJIb30BaTh J0KA3aTeIbCTRA.
31 31 BeimonHsTh [IPAaKTUKO-OPUEHTUPOBAHHbBIC b Jacad
He et ttps://academy-
ene AMHHOKHCIIOTBL  Kak  amboTepHble | 3AIAHHS. YMeTh  omHchIBaTh, OOBACHATH tp y
€CTECTBEHHOHAYYHbIE SIBJICHUSL. content.apkpro.ru/
OpraHUYEeCcKue COCTUHECHMS, ux
XapakTepu3oBaTh M CpaBHUBATh sBieHUsA, | lesson/0c608a59-4c69-4481-
ouonoruueckoe 3Hadenue. [lentuabl
(baKTLI. NutepnpernpoBaTh  JaHHBIE U 839¢-9205f201b73e
HCIIOJIb30BaTh J0KA3aTEIbCTRA.
32 32 BrinosHATh HPaKTUKO-OPUEHTUPOBAHHEIE
Hezenst 3aJaHusl. YMETh  ONHCHIBAaTh, OOBSACHATH https://academy-
benku KaK NPUPOJIHBIC | ecTECTBEHHOHAYUYHBIE SBJICHM. content.apkpro.ru/
BBICOKOMOJICKYJIIPHBIE COCTUHEHUS XapakTepu3oBaTh M CpaBHUBaTh sBieHus, | lesson/c2{2f3d7-43d1-4873-
(hakThI. WuTepripeTnpoBaTh JaHHBIC W ace0-78eca6009628
HCIIOJIb30BaTh J0KA3aTeIbCTRA.
Pa3nen 5 «BbicokomosieKyJIpHbIE cOeTUHeHusI» (2 yaca)
33 33 BrinosHATh [IPAKTUKO-OPUEHTUPOBAHHBIC
Hezenst 3aJaHusl. YMETh  ONHCHIBAaTh, OOBSACHATH https://academy-
OcHoBHbIE TIOHSITHS XUMHH | eCcTeCTBEHHOHAYYHBIC SIBJICHUS. content.apkpro.ru/lesson/
BBICOKOMOJIEKYJISIPHBIX COCTUHEHUH XapakTepu3oBaTh M CpaBHUBaTh sBieHus, | 45b81dac-acba-440e-99e3-
(hakThI. WuTepripeTnpoBaTh JaHHBIC W 14¢3ba78050a
HCIIOJIb30BaTh JI0KA3aTEIbCTRA.
34 34 OcHOBHBIE METOIBI cuHTe3a | BBIMONHATE PaKTUKO-OPUEHTHPOBAHHBIC https://academy-
Henem BBICOKOMOJIEKYJISIDHBIX ~ COCIMHEHMi. | 38JaHusl.  YMETh  ONMCBIBaTh,  OOBSCHSTH content.apkpro.ru/
ITnacT™Macchl, KayqyKH, BOJIOKHA CCTCCTBCHHOHAY THBIC ABJICHWA. | Jesson/d7681e62-c311-48e9-

XapakTepu3oBaTb U CpPaBHMBATb SIBJICHUA,
(aKTHI. WHTepnpeTupoBaTh  JIaHHBIE U




HCIIOJB30BaTh A0KA3aTCJIILCTBA.

935e-b3¢59299¢91

Ha 2023-2024 yuyeOHbIi roa

KanenpapHo-temaTnyeckoe iiaHupoBaHue 1o npeamery «Xumus» (0a3osbiii yposens) (11 kiacc)

Yuutenn: lleneneB A.A.

Ne Hara Tema ypoka ®opmupoBanue GyHKIMOHAIbHON JuieKkTpOHHBIE (U pPOBbIE)
ypo NpoBeIeHUsI rPaMOTHOCTH
Ka o0pa3oBaTebHbIE PeCypChl
mian | ¢akr
Pa3nea 1. «Teopernueckne 0CHOBBI OpraHnu4eckoit xumumn» (13 yacos)
1 1 BeimonHsITh IIPAKTUKO-OPUEHTUPOBAHHBIE
HezeIls 3a1aHus. YMETh  OMNMCBHIBATh, OOBIACHATH https://academy-
XUMUYECKUHN AJIEMEHT. ATOM. eCTECTBEHHOHAYUHBIE SIBJICHMSL content.apkpro.ru/lesson/
DnekTpoHHas KOH(UTypalus aToMoB | XapakTepu3oBaTb U CpaBHUBaTh siBieHus, | 20bldf2e-6ce4-435b-b6dc-
(haxThI. WutepnpeTpoBath JaHHBIE | 5155d30a45fa
MCIIOJIb30BAaTh JI0KA3aTEIbCTRA.
2 2 Tlepuoauueckuii 3aK0H 1 BrmonuaTs MPaKTUKO-OPUECHTHUPOBAHHBIC .
HeJIeTs Tepromueckas cicTeMa Xumueckux | 384aHAA.  YMETh  OIHCEHIBATE, OOBSACHATD https://academy-
sementos JI, V. MeHjieeesa, nx €CTECTBEHHOHAYYHBIE SABIICHUSL. content.apkpro.ru/
. . XapakTepu3oBaTh M CpaBHHMBaTh sBiicHHs, | lesson/e7d48881-055d-49da-
CBA3B € COBPEMCHHOU TeopheH (baxThI. WutepnpeTupoBath JaHHBIE | a49¢-7375¢3d033e9
CTPOCHHS aTOMOB MCIOJIL30BATh JI0KA3aTENbCTRA.
3 3 3aKOHOMEpPHOCTH U3MEHEHUS CBOMCTB | BBIMOIHATH MPAKTUKO-OPUEHTUPOBAHHbIEC
HeJierst XHMAIECKIX 3IEMEHTOB M HX 3aaHuss. YMEThb  ONHCHIBaTh, OOBICHATH https://academy-
COeMHeHuii 110 TPyTNaM u mepuojam. | SCTECTBEHHOHAYUHbIe SIBIICHHSL. content a' Koro ru/lZsson/
3HauCHHE TIEPHOIIECKONO 3AKOHA 1 Xapaktepu3oBaTh W CPaBHUBATh SIBJICHWS, -apkpro.
aKTHL. UurepnpernpoBath  gaHable u | 2859ec02-8ecd-4cd8-8531-
CHCTCMbI XMMUIHCCKHX SNCMCHTOB HCIOJNIb30BAaTh J0KA3aTeIbCTRA. edad962608fb
J.W. Menneneesa B pa3BUTUU HAYKU
4 4 CrtpocHue BeliecTBa. XUMHUECKas BrInonHaATh NPaKTUKO-OPUECHTHPOBAHHBIC https://academy-
HEACTI CBS3b, €€ BUIbI;, MEXaHU3MEI 3aJaHus.  YMEThb  ONKMCBHIBATH,  OOBACHATH content.apkpro.ru/lesson/
00pa30BaHKs KOBAJIECHTHON CBS3H. CCTCCTBCHHOHAY THBIC ABJICHWSAL. | 12bfc348-007f-4796-bcda-
I g p— XapakTepu3oBaTh M CpPaBHUBATH SIBJICHUS,




(baKTLI. WNutepnpernpoBaTh  JaHHBIE U 180fc6b720fe
WCIIOJIb30BATh JIOKA3aTEIILCTBA.
5 5 BajieHTHOCTD. BrinonasaTe MIPaKTUKO-OPUEHTUPOBAHHbIE httos:/facad
HEOena ttps://academy-
A DeKTPOOTPUIATENBHOCTE. CTereHb 3aJjaHus. YMETh  ONHCHIBaTh, OOBICHATH
€CTECTBEHHOHAYYHbIE SBIICHM. content.apkpro.ru/
okucieHus. Bemecrtsa
XapakTepu3oBaTh M CpaBHUBATh sBICHUsA, | lesson/a9c9able-e387-4ffe-
MOJIEKYJISIPHOTO ¥ HEMOJICKYJIIPHOTO
yIAp yp (hakThI. WuTepripeTnpoBaTh JaHHBIC W befb-aca9c7241b21
CTPOCHHS UCIIOIb30BaTh J0Ka3aTeIbCTBA.
6 6 BeimonHsITh MPAKTUKO-OPUEHTUPOBAHHBIE
He et 3aJjaHusA. YMETh  ONHCHIBaTh, OOBICHATH https://academy-
[ToHsATHE O MTUCTIEPCHBIX CUCTEMAX. : ’
€CTECTBEHHOHAYYHbIE sBienns. | content.apkpro.ru/lesson/
HcTuHHBIC ¥ KOJIOWTHBIC PACTBOPHI.
XapakTepu3oBaTh ¥ CpaBHHMBATh siBleHHs, | 75637222-d397-4bla-810a-
MaccoBasi J1oJisl BEIIECTBA B PacTBOPE
(hakThI. WuTepripeTnpoBaTh JaHHBIC W cc7bca9e8alc
WCIIOJIb30BAaTh JIOKA3aTEIILCTBA.
7 7 BeimonHsITh IIPAKTUKO-OPUECHTUPOBAHHBIE
Heaens Knaccudukanus u HoMeHKIaTypa 3ajaHus.  YMeTh  OIMCHIBATH,  OOBACHSTH https://academy-
HEOPraHWYECKUX COCTMHCHHM. eCTECTBCHHOHAYUHbIE SIBJICHMSL content.apkpro.ru/
I'eHeTHueckas CBsI3b HCOPraHWYECKUX | XapaKkTepu3oBaTh H cpaBHHBaTh siBicHus, | lesson/fOcbSdef-307e-4575-
BEIIIECTB, Pa3IUYHBIX KJIACCOB bakTsL. WurepnpernpoBats  faHHBIE U 89d0-86041b603655
MCIIOJIb30BaTh JI0KA3aTEIbCTRA.
8 8 Knaccudukanus XuMHIeCKHX BrImonHATE MIPAKTHKO-OPUEHTUPOBAHHBIC
HeJIeNs peaKLyil B HEOPraHUYECKOi 1 3aaHusl. YMETh  ONHCHIBaTh, OOBSACHATH https://academy-
OpTaHWHYeCKOi XMMHH. 3aKOH €CTeCTBEHHOHAYYHBIC SIBJICHUA. ent.ank )
COXpAHCHHUS MACChI BELIECTE: 3aKOH XapakTepu3oBaTh W CPAaBHUBATH SIBJICHUS, content.apkpro.ru.
’ (axTL. UntepnperupoBats gamHsie  u | lesson/Oe41e568-0a2b-4605-
COXPAHCHHA I MPCBPAILCHUA SHEPTHH | 1110 1p30BaTh HOKA3ATEIBCTRA. bb92-35d1ab691f9ba
MIPH XUMUYECKHUX PEAKITHIX
9 9 BrImonHaATh NPaKTUKO-OPUEHTHPOBAHHBIC
HeJems 3ajaHusA. YMeTb OIHCHIBATb, OOBACHATH https://academy-
CKOpOCTB peaKkuu. OGpaTI/IMBIC €CTECTBEHHOHAyYHBIE SIBJICHUSL. content.apkpro.ru/
peakmy. XUMAYECKOe paBHOBECHE XapakTepu3oBaTh W CpaBHHUBaTh sBJCHUS, | lesson/8ae38be6-e06f-4fae-
(haKThI. WuTepnpeTupoBath  JaHHBIE | 9729-699031091968
WCTIOJIh30BATH JIOKA3aTeNIbCTBA.
10 10 [Ipaktuyeckas padora Ne 1. «BnusHue | BeimonHsaTh IIPAKTUKO-OPUEHTUPOBAHHBIE https://academy-
HEACTI pasIuuUHBIX (PAKTOPOB HA CKOPOCTH 3a[aHus.  YMETb  ONMCBIBATH,  OOBICHATH content.apkpro.ru/lesson/
XUMHUYECKOH pEaKIUum» ggTeCTBeHHOHaquHe ABJICHWSA. | 237cdb54-2787-4817-8330-
apaKTepu30BaTh W CpPaBHUBATH  SIBJICHUS
paKTep p : 6e027b075645
(hakThI. WuTepripetpoBaTh JaHHBIE W




HCIIOJIB30BaTh J0KA3aTCJIILCTBA.

11 11 DIEKTPOJIUTUYECKAS UCCOLIMALIHS. Brimoasars MIPaKTUKO-OPUEHTUPOBAHHEIE
HeJest TToHATHE 0 BOXOPOHOM TOKA3aTENE 3agaHus. YMeETh  ONHCHIBaTh, OOBSICHATDH https://academy-
(pH) pacTBopa. Peakiyii HOHHOTO €CTECTBEHHOHAYYHbIE SIBJICHUS. content.apkpro.ru/lesson/
XapakTepu3oBaTb W CpaBHUBaTh siBieHus, | 847d1752-151b-4501-8390-
obmeHa. ['uaponu3 opraHmuecKux u
(haKThI. WHuTepnpeTupoBaTh  JaHHBIE | £29649f6¢913
HEOPraHMYECKUX BEIIECTB WCTIOJIb30BATH JIOKA3aTeNIbCTBA.
12 12 BoimonusaTe MPAKTHKO-OPUEHTUPOBAHHBIE
Heest OKHCITHTEITEHO-BOCCTAHOBHTCILHEIC 3agaHus. YMeETh  ONHCHIBaTh, OOBSICHATDH https://academy-
peaximun. TTOHsTHE 06 HTEKTPOIH3E €CTECTBEHHOHAYYHbIE SIBJICHUS. content.apkpro.ru/
. XapakTepu3oBaTh M CpaBHHMBATh sBicHHs, | lesson/e2b3e2ce-c781-40be-
PaciliaBoB 1 pacTBopoB collen (haKThI. WuTepnpeTupoBaTh JaHHBIE | bb00-fab862636f7¢
WCTIOJIh30BATH JIOKA3aTENIbCTBA.
13 13 BrimosnssTh MPaKTUKO-OPHUECHTUPOBAHHBIC
HeIes 3agaHus. YMeEThb ONHCHIBaTh, OOBSICHATDH https://academy-
KOHTpOJIbHaS'I pa60Ta 1o pasacity €CTECTBEHHOHAYYHbBIC SBJICHUSL. content.apkpro.ru/
«TeopeTndyeckre OCHOBBI XUMUI» XapakTepu3oBaTh W CpaBHUBaTh siBieHus, | lesson/8f219cef-7a8a-44d5-
(aKThI. WuTepnpeTupoBaTh JaHHbBIE U b58a-b3d1b2eeb237
WCITIOJIh30BATH JIOKA3aTENILCTBA.
Pazpnen 2. «Heoprannveckasi xumus» (17 yacos)
14 14 Mertaibl, UX HOJO0KEHUE B Brimonsate PaKTUKO-OPUEHTHPOBAHHbBIE
HeJeIst T[leprHoaHYecKoil CHCTEME XUMHUECKHX | 33/IaHUs.  YMETh  ONUCHIBATh,  OOBSCHSTH https://academy-
snementos JI. . Menneneesa u €CTECTBEHHOHAYYHbIE SIBJICHMUS. content a. Koo ru/lesson/
OCOBEHHOCTH CTPOEHHS. ATOMOB XapakTepu3oBath W CpPaBHMBATh  SIBJICHUS, -apkpro.
. daxToL. Uurepnperupopath jganuble  u | 32e5edc9-cb82-4f4a-ad5e-
Obuue Gusiriecxue croicTra HCIOJIb30BaTh J0KA3aTeIbCTBA. 4f56bc7el4ed
METaJUIOB
15 15 BreinmonsaTs [IPAKTUKO-OPUECHTUPOBAHHBIE
HeJes CIUTABEI METAIUIOB. 3aJjaHusA. YMETh  ONHCHIBaTh, OOBICHATH https://academy-
DeKTpOXHMUHeCKHi AL €CTECTBEHHOHAYYHbIE SBJICHMS. content.apkpro.ru/
. XapakTepu3oBaTh M CpaBHUBaTh sBJIeHUsA, | lesson/9adf8229-876b-4907-
HAIIPAACHIH MCTAJITIOB (aKTHI. WuTepnpeTnpoBaTh JaHHBIE | 868e-1d43bf90855c¢
WCTIOJIb30BAaTh JIOKA3aTEIIbCTBA.
16 16 XVUMUYECKUE CBOMCTBA BAKHEHUIITUX BrImonHATE MIPAKTHKO-OPUEHTUPOBAHHBIC https://academy-
Hene MeTa/LIoB (HATPHH, Kaluii, KaabLuii, 3aaHus. YMETb  ONHKCBIBAaTh,  OOBACHATH content.apkpro.ru/lesson/
MarHuii, amoMUHUNA) 1 UX coepunenuii | SCTCCTBCHHOHAYTHBIC ABJICHWA. | cc14f97b-ada3-4ac9-a123-
XapakTepu3oBaTh ¥ CpPaBHHUBATh  SIBJICHHS, dadcd0973c6f
(aKTHI. WuTepnpeTnpoBaTh  JaHHBIE |




HCIIOJIB30BaTh J0KA3aTCJIILCTBA.

17 17 BrimonHsaTe MPaKTUKO-OPUCHTHUPOBAHHBIC
HeJest 3agaHus. YMeETh  ONHCHIBaTh, OOBSICHATDH https://academy-
XHUMHYECKHE CBOCTBA XPOMa, MCIM H | eCTECTBEHHOHAYUHEIE SIBIICHHSL. content.apkpro.ru/
WX COCJIMHCHUI XapakTepu3oBaTh M CpaBHHMBaTh sBicHHs, | lesson/5e33bc30-805d-41fe-
(bakThI. WuTepripetupoBaTh JaHHbIE H bf72-860434145157
WCTIOJIb30BATH JIOKA3aTeNIbCTBA.
18 18 BoimonusaTe MPAKTHKO-OPUEHTUPOBAHHBIE
Heest 3agaHus. YMeETh  ONHCHIBaTh, OOBSICHATDH https://academy-
XHUMUYIECKHE CBOICTBA LIMHKA, XKEJIE32 | ecTeCTBEHHOHAYYHBIE SBJICHUSA. content.apkpro.ru/
Y VX COEIMHEHUH XapakTepu3oBaTh W CpaBHUBaATh siBJeHus, | lesson/a0d5bd16-683e-4ale-
(bakThI. WuTepnipetpoBaTh JaHHbIE H 8073-70c604e9¢862
WCTIOJIh30BATH JIOKA3aTENIbCTBA.
19 19 BrimosnssTh MPaKTUKO-OPHUECHTUPOBAHHBIC
He e TMpaxTieckas pabora Ne 2. "Pemerue | 3AAAHAS. VMeTh  ONHCHIBaTh, OOBICHATH https://academy-
KCIIEPHMEHTATBHBIX 33724 [0 TEMe €CTECTBEHHOHAYYHbIE SIBJICHUS. content.apkpro.ru/
XapakTepu3oBaTh M CpaBHHMBaTh sBicHHA, | lesson/e7{f8162-0d4d-4018-
«Meramne"
(aKThI. WuTepnpeTupoBaTh JaHHbBIE U b9f7-422¢3e710750
WCITIOJIh30BATH JIOKA3aTENILCTBA.
20 20 BrimonHsiTh MPaKTUKO-OPHUEHTUPOBAHHBIC
Hemens Hewmeraiibl, UX MOJ0KEHHE B samaEms.  YMeTh  OIMHMCHIBATh,  OOBSCHATH https://academy-
HepHOI[H‘-IeCKOfI CUCTEMC XUMHNYCCKUX €CTECTBEHHOHAYYHbIE SIBJICHUSL. Content.apkpro.ru/lesson/
anemenToB /. 1. Menzeneesa u XapakTepu3oBaTh W CpaBHHUBaTh sBJICHUS, | 6545ec44-34c5-4316-826b-
O0COOCHHOCTH CTPOCHHUS aTOMOB (akTbL. WurepnpeTupoBaTh  JaHHBIE U a648d7dofef7
WCTIOJIh30BATh JIOKA3aTeIILCTBA.
21 21 BrimosHsaTh MPaKTUKO-OPUEHTUPOBAHHBIE
Hemens dusnyeckue cCBOMCTBA HEMETAJIJIOB. samaHus.  YMeTh  OIMHCHIBATH,  OOBSCHATH https://academy-
AJUIOTPONHSL HEMETAILIOB (Ha IPUMEPE | eCTECTBEHHOHAYUYHBIE SIBJICHHSL. content.apkpro.ru/lesson/
KHCII0poJia, cephl, hocdopa u XapakTtepu3oBaTh M cpaBHHBaTh sBicHHS, | 2390b83e-a935-4¢96-bd3a-
yrieposaa) (baKTbI. WNutepnpernpoBaTe JaHHBIE U 25f26d9c1139
HCIIOJIb30BaTh J0KA3aTeIbCTRA.
22 22 BrimosHaTh HPaKTUKO-OPUEHTUPOBAHHbBIC
HCACIA 3aJaHus. YMETh  OIIMCBIBATh, OOBACHATH https:/ / academy-
XUMHUYECKUE CBOICTBA T'aJIOTCHOB, eCTECTBEHHOHAYUHbIC SIBJICHHSL. content.apkpro.ru/lesson/
Cephl U UX COSTUHEHUN XapakTepu3oBaTh H CcpaBHUBaTh sBieHus, | cfb70c37-2784-4c66-be0S5-
(baKTLI. WNutepnpernpoBaTh  JaHHBIE U b0966dftb673

HCIIOJIb30BaTh A0KA3aTCJILCTBA.




23 23 BrimosHaTh IPaKTUKO-OPUEHTUPOBAHHEIE
HEACIIA 3aJlaHuss. YMETh  ONHChIBaTh, OOBSICHATH https://academy-
XuMHYECKHE CBOMCTBA a30Ta, €CTECTBEHHOHAYYHbIE SIBJICHUSL. content.apkpro.ru/
dhocdopa u UX CoeTUHECHHIA XapakTepu3oBaTh M CpaBHUBATh sBIIeHUs, | lesson/7c19b0ba-7815-4db3-
(hakThI. WNutepnpernpoBaTh  JaHHBIE U 8614-d0ac5b740b3b
HCIIOJIb30BaTh JI0KA3aTEIbCTRA.
24 24 BeImonHsITh [IPAKTUKO-OPUECHTUPOBAHHBIE
HEZCIA 3aJaHus. YMETh  OIINCBIBATH, OOBACHATH https://academy-
XUMHIUYECKUE CBOICTBA yriiepoaa, ©CTECTBEHHOHAYUHbIC SBJICHMUSA. content.apkpro.ru/
KpPEMHUS U UX COCTUHEHUHN XapakTepu3oBaTh M CpaBHUBaTh sBieHus, | lesson/aled8cOe-7cld-4ed6-
(hakThI. WuTepripeTnpoBaTh JaHHBIC W 8fe0-5185¢cc132628
HCIIOJIb30BaTh J0KA3aTeIbCTRA.
25 25 BrinosHATh MPaKTUKO-OPUEHTUPOBAHHLIE
He eIt 3aJaHusl. YMETh  ONHCHIBaTh, OOBSACHATH https://academy-
HpI/IMeHeHI/Ie BaXXHEHIINX HEMETAIJIOB €CTECTBEHHOHAYYHBIE SIBJICHUSL. Content.apkpro.ru/lesson/
U UX COEIMHEHUU Xapakrepu3oBaTh ¥ CpaBHHMBaTh sBieHHs, | 35¢2be59-f1c6-46¢6-910c-
(hakThI. WuTepripeTnpoBaTh JaHHBIC W 462057646924
MCIIOJIb30BaTh J0KA3aTEIbCTRA.
26 26 OO600IIeHNE U CHCTEMAaTH3AINS Brimoagars [PAKTUKO-OPUEHTUPOBAHHBIE
He el SHAHMIH 10 TeMe «HeMeTamTbhy. 3aJaHusl. YMETh  ONHCHIBaTh, OOBSACHATH https://academy-
BhIMHCIICHUS 110 YPABHEHHAM €CTECTBEHHOHAYYHbIE sBnenns. | content.apkpro.ru/lesson/
. Xapakrepu3oBaTh M cpaBHHBaTh siBicHHsA, | 58903722-79bc-4b22-b276-
XAUMUHCCKIX peakitii 1 ) (hakThI. WuTepripeTupoBaTh  JaHHBIC W 114fab0dd141
TCPMOXUMUMCCKHC PaCHCThI UCIOJIL30BATh JI0KA3aTENbCTRA.
27 27 BrinosnHITh MPaKTUKO-OPUEHTUPOBAHHLIE
HeJIeTs TMpakTHueckas paGota Ne 3. «Pemenme | 384aHAA.  YMETh  OIHCEHIBATE, OOBSACHATD https://academy-
SKCIEPHMEHTANbHBIX 307124 10 TeMe €CTECTBEHHOHAYYHbIE sBnenns. | content.apkpro.ru/lesson/
" | XapakTepu3oBaTh W CpaBHUBATh sBJCHUS, | 46b429e4-931c-43fb-a2ba-
Hemerannsr"»
(hakThI. WuTepripeTnpoBaTh  JIAHHBIC H be9eObbeddef
HCIIOJIb30BATh JJOKA3aTEIbCTBRA.
28 28 BhINONMHATE NPaKTHKO-OPUEHTHPOBAHHBIE
HeJess 3ajaHusA. YMeTb OIHCBHIBATb, OOBACHATH https://academy-
KonTponbhas pabota mo Temam eCTECTBCHHOHAYUHbIE SIBJICHUSL. content.apkpro.ru/lesson/
«Meramne» u «Hemeramnsn XapakTepu3oBaTb W CpaBHHBaTh sBieHuUs, | 96998e2d-5037-43d4-b8ec-
(bakThI. WuTepripetupoBaTh JaHHbIE H ¢62¢f3452090
HCII0JIb30BAaTh J0KA3aTEIbCTBA.
29 29 Heopranuueckue u opranudeckue Boinonusate MPAKTHUKO-OPUEHTUPOBAHHBIC https://academy-
HENEIA KHUCJIOTBI. HeopraHquCKHe u 3aaHus. VYMeTh  onuchIBaTh, OOBSICHSITH Content_apkprofu/




OpTraHUYCCKHUEC OCHOBAaHUMA

€CTECTBEHHOHAYYHbIE SIBJICHUSL.
XapakTepus3oBaTb M CpPaBHUBATh  SBJICHUS,
(aKThI. WHTepnperupoBaTh  JaHHBIE U
HCIIOJIB30BATh JOKA3aTEIbCTBA.

lesson/c6¢5af9a-9645-4604-
9834-59151d566a61

30 30 BeImonHsTh [IPAKTUKO-OPUEHTUPOBAHHBIC
He e AmdoTepHbIe HEOPTaHUYECKUE U samaEns. YMeTh  OIMHCHIBATh, OOBSICHATH https://academy-
OpTraHUYeCKUE COCTMHEHHUS. ©CTECTBEHHOHAYUHbIC SBJICHUS. content.apkpro.ru/
I'eHeTHueckas CBsI3b HCOPTraHWYECKUX | XapaKTepu3oBaTh H CpaBHHBATh siBJeHWs, | lesson/0f59d410-199b-4014-
1 OpPTaHUYECKUX BEIECTB (akTeL. HnarepnpeTupoBaTh  JaHHBIE U ae51-810261123780
HCIIOJIb30BaTh JI0KA3aTeIbCTRA.
Pasnen 3. «Xummns u ku3Hb» (4 yaca)
31 31 BrImonHaTe NPaKTUKO-OPUEHTHPOBAHHBIE
Hemens Posb xumun B o0ecrieueHun samaEms.  YMeTh  OMHMCHIBATh,  OOBSCHATH https://academy-
9KOJIOTMYECKOM, SHEPreTHUECKON 1 eCTECTBEHHOHAYUHbIE SIBJICHUS. content.apkpro.ru/lesson/
MUIIEBON O€301MaCHOCTH, Pa3BUTUHU XapakTepu3oBaTh W cpaBHHBaTh sBieHuUs, | 029ee9f3-6675-4682-9ba§-
MEIHIMHEI (hakThI. WuTepripeTupoBaTh JaHHBIE W 7fcaScal8277
WCTIOJIh30BATh JIOKA3aTEIILCTBA.
32 32 BrimosHsaTh MPaKTUKO-OPUEHTUPOBAHHEIE
HeZIeIst TpesicTapienns o6 oGuwX Hayuspx | 3840AHAA.  YMETb  OMHMCEIBATE,  OOBACHATE https://academy-
HPHHIIAX POMBIIIEHHOTO €CTECTBEHHOHAYIHBIC SIBJICHUSL. content.apkpro.ru/lesson/
. XapakTepu3oBaTh M CpaBHHMBaTh sBicHHS, | 34€920c7-f570-45b1-8c7e-
MOy HCHUA BAKHCUILMX BCLICCTB (hakThI. WuTepripeTupoBaTh JaHHBIE W b7989845da49
HCIIOJIb30BaTh J0KA3aTeJIbCTRA.
33 33 BeimonHsTh [IPAKTUKO-OPUEHTUPOBAHHbBIC
HEZCIA 3aJaHus. YMETh  OIIMCBIBATh, OOBACHATH https://academy-
UYenoBek B MUPE BEIIECTB U eCTECTBCHHOHAYUHbIE SIBJICHUS. content.apkpro.ru/
MaTepHuasoB XapakTepu3oBaTh M CpaBHUBATh sBiIeHUs, | lesson/f5999557-18c8-4853-
(hakThI. WuTepripeTnpoBaTh JaHHBIE W 83a0-588bf830407a
WCIIOJIb30BaTh J0KA3aTeIbCTRA.
34 34 BrinosHATh MPaKTUKO-OPUEHTUPOBAHHEIE
HEZCIA 3aJaHus. YMETh  OIIMCBIBATH, OOBSACHSITH https://academy-
XUMHS 1 3710pOBbE HeToBeKa €CTECTBEHHOHAYYHbIE sBnenns. | content.apkpro.ru/lesson/
XapakTepu3oBaTh M CpaBHUBATh sBieHus, | acd826ct-ba2d-49db-b216-
(hakThI. WuTepripeTnpoBaTh JaHHBIC W ef7¢26a84728

HCII0JIB30BAaTh JOKAa3aTCIbCTBA.
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