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IlosacanTEABPHAA 3aTIMCKA

[Iporpamma 110 XUMHHE Ha YPOBHE CPEAHErO OOIIErO OOPa3OBAHHA Pa3pabOTaHA HA OCHOBE
®epepanproro sakona ot 29.12.2012 Ne 273-03 «O6 obpazosanun B Poccuiickoii Peaeparinmy,
TPEOOBAHUI K PE3yAbTATAM OCBOCHHA (PEAEPAABHOI OOPa3OBATEABHOH IIPOIPAMMEI CPEAHETO
obmero obpasosarua (POIT COO), mpeacraBacHHBIX B (DEACpPaABHOM IOCYAAPCTBEHHOM
obpazoBareapbHOM craHAapTe COO, ¢ yuérom KoHmenmmm mperopaBaHus y4eOHOIO IIPeAMETa
«Xumua» B 00pa3oBaTeAbHBIX OpraHmsanuax Poccmiickoit Peaepannn, peaAu3yrOIIUX OCHOBHBIC
00pa3OBATEABHBIC IIPOIPAMMBL, M OCHOBHBIX IOAOKEHHH «CTparersu pasBUTHA BOCIIHTAHHA B
Poccniickoit @eaeparun Ha mepuoa A0 2025 roaa» (Pacopsxenne Ilpasureabctsa PO ot 29.05.
2015 Ne 996 - p.)

OCHOBY ITOAXOAOB K Pa3pabOTKe IIPOrPAMMBI IO XUMHUH, K OIIPEACACHUIO OOIIEH CTPATErnu
OOydeHMsA, BOCIIUTAHHA U PAa3BUTHA OOYYIAIOIIUXCA CPEACTBAMU YICOHOTO IIPEAMETA «XHMUMD) AAA
10-11 xaaccoB Ha 6a30BOM ypOBHE COCTaBUAM KOHIenTyaAbHBIE ITOAOkeHHA PI'OC COO o
B3aMMOOOYCAOBACHHOCTH IICACH, COAEPIKAHIA, PE3YABTATOB OOydYEHUA H TPEOOBAHUI K YPOBHIO
ITOATOTOBKH BBIITYCKHUKOB.

Xumudgeckoe — OOpa3oBaHME,  IIOAYYAEMOE  BBIIYCKHHKAMU  OOIIEOOPa3OBATEABHOMN
OPTaHHU3AIUH, ABAACTCA HEOTBEMAEMON YaCThIO UX 0Opa3oBaHHOCTH. OHO CAYKHT 3aBEPIIAOITUM
3TAIIOM PEAAHU3AIIHMH Ha COOTBETCTBYIOIIEM €My 0A30BOM YPOBHE KAFOYEBBIX IIEHHOCTEH, IIPHCYIINX
IIEAOCTHOI CHCTEME XHMHYECKOIO OOpa3sOBaHMA. DTH IIEHHOCTH KAaCaFOTCA ITO3HAHHUA 3aKOHOB
IIPUPOABL, POPMUPOBAHUA MUPOBO33PEHUA U OOIIEH KYABTYPHI YE€AOBEKA, 4 TAK/KE IKOAOTHUECKU
0OOCHOBAHHOTO OTHOIIIEHUA K CBOEMY 3AOPOBBIO H IIPUPOAHOMI CPEAE.

Peaamsyercs xummmdgeckoe OOpa3OBaHHE OOYYAOINMXCA Ha YPOBHE CPEAHEIO OOIIEro
00pa3soBaHUA CPEACTBAMHU YIEOHOIO IIPEAMETA «XHMHA», COACPKAHHE M ITOCTPOECHUE KOTOPOIrO
OIIPEACAEHBI B IIPOIPAMME ITO XUMHUU C YIETOM CIIennUKN HAYKA XUMUHY, ¢€ 3HAYCHHUA B IO3HAHUI
IIPUPOABI M B MATEPHUAABHON KU3HU OOIIECTBA, 4 TAKAKE C YIETOM OOIIMX IIEACH M IIPUHIIUIIOB,
XapAKTEPHU3YIOIIUX COBPEMEHHOE COCTOAHHE CHCTEMBI CPEAHEro OOINEero oOpa3oBaHusA B
Poccuiickont ®eaeparuu. Tak, Hanpumep, npu POPMHUPOBAHUN COACPHKAHUA IPEAMETA «XHUMID
VYITEHBI CACAYIOIINE TIOAOKEHUA O CIeInUKe U 3HAYCHUN HAYKH XUMIH.

XuMHA KaK 9AEMEHT CHCTEMBI €CTECTBEHHBIX HAyK HIPAET OCOOYIO POAb B COBPEMEHHOM
LUBUAU3ALNY, B CO3AAHHH HOBOH 0a3bl MaTEPHAABHON KyAbBTYpbl. OHa BHOCHT CBOIl BKAAQA B
dopMupOBaHIE PAITHOHAABHOTO HAYIHOTO MBIIIACHHSA, B CO3AAHHE IIEAOCTHOIO IIPEACTABACHUA 00
OKPY/KAOIIIEM MUPE KaK O €AHHCTBE IIPUPOABI M UYEAOBEKA, KOTOpoe (POPMUPYETCA B XUMHUHU Ha
OCHOBE IOHHMAHHISA BEIIECTBEHHOTO COCTaBa OKPY/KAIOIIEIO MUPA, OCO3HAHUA B3AUMOCBA3H MEKAY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMUA OOAACTAMH IIPHUMEHEHUS.

TecHO B3aMMOAEHCTBYA C APYTHMH €CTECTBEHHBIMHU HAYKAMH, XUMHSA CTAAd HEOTHEMAEMOM
9YaCTBIO MUPOBOI KYABTYPBI, HEOOXOAUMBIM YCAOBHEM YCIIEIITHOTO TPYAA U JKH3HU KAKAOIO YAEHA
obrrectBa. CoBpeMeHHAas XHMHUA KaK HAYKA CO3HMAATEABHAf, KAK HayKa BBICOKHX TEXHOAOTHIT
HAIIPAaBAEHA Ha PEIEHUE TAOOAABHBIX IIPOOAEM YCTONYHBOIO PA3BUTHA YEAOBEYECTBA — CHIPHEBOIA,
SHEPIETUIECKON, ITHUIEBOH, 9KOAOTHIECKON DE30ITACHOCTH U OXPAHBI 3AOPOBbA.

B coorBerctBum ¢ oOmuMH IEAIMH W IIPUHINAIIAMH CPEAHErO OOIIEro 0oOpa3oBaHUA
coaepikanne npeamera «Xumua» (10-11 kaaccer, 6a3oBEIl yPOBEHb H3YYEHHA) OPHEHTHPOBAHO
IIPEHMYIIECTBEHHO Ha OOIUEKYABTYPHYIO IIOATOTOBKY OOYYArOIIHUXCA, HEOOXOAUMYIO UM AAS
BEIPAOOTKH MHPOBO33PEHYECKUX OPHEHTHPOB, VCIEIIHOTO BKAIOYCHHA B JKH3HB COIIHYMA,
IIPOAOAKEHHA OOPA3OBAHMA B PA3AHYHEIX OOAACTAX, HE CBA3AHHBIX HEITOCPEACTBEHHO C XHMUEH.

CocraBAfroIIMI IIpeAMeTa «XHUMUMD) ABAAIOTCA 0a30BBIE KypChl — «OpraHumgecKas XUMUMD) 1

«O6H.Iaﬂ 1 HCOPraHHYCCKAsA XHMHD», OCHOBHBIM KOMIIOHCHTOM COACPKAHHA KOTOPBIX SABASFOTCA



OCHOBBI 0230BOI HAyKM: CHCTEMA 3HAHHI IT0 HEOPTAHMYECKON XUMHH (C BKAIOYCHUEM 3HAHUN U3

OOIIeH XUMUN) U OPIraHUYICCKON XIMHH.

Crpykrypa coaepxanns KypcoB — «Opranmyeckas xumussy u «OOImas ¥ HEOPraHMYECKasn
XuMAA» CPOPMHUPOBAHA B IIPOrPAMME IIO0 XHMUH HAa OCHOBE CHCTEMHOTO IIOAXOAQ K H3YYCHHIO
y4eOHOro MateprmaAa M OOYCAOBACHA HCTOPHYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHHUI Ha
OIIPEACAEHHEIX TEOPETHYECCKUX YPOBHAX. Tak, B Kypce OPraHHYECKOH XHMHHU BEIIECTBA
PACCMATPHUBAFOTCA HA YPOBHE KAACCHYECKON TEOPUU CTPOECHUA OPTAHMIECKIX COCANHEHHIT, 4 TAK/KE
HA YPOBHE CTEPEOXUMHYECKUX U SACKTPOHHBIX IIPEACTABACHHI O cTpoeHun Berects. CBeAeHnsa 00
HM3YYAEMBIX B KyPCE BEIIIECTBAX AAIOTCA B PA3BUTHH — OT YTACBOAOPOAOB AO CAOKHBIX OMOAOIMYECKH
AKTUBHBIX COCAMHEHHIL. B Kypce opraHmdeckol XMMUH ITOAYYarOT pa3Butre cOOPMUPOBAHHBIC HA
YPOBHE OCHOBHOTO OOIIETO OOPa3OBaHUA IIEPBOHAYAABHEIC IIPEACTABACHUA O XUMUYECKON CBS3H,
KAACCH(PUKAIIMOHHBIX ITPU3HAKAX BEIIECTB, 3aBHCHUMOCTH CBOMCTB BEIIECTB OT HX CTPOEHHA, O
XUMHYIECKOU PEAKIINH.

B xypce «O061mas u HeopraHmygeckas XUMHUA» OOYIAIOIIIMC IIPEAOCTABAACTCA BOSMOKHOCTD
OCO3HATP 3HAYEHHUE IIEPHOANIECKOTO 3aKOHA C ODIIETEOPETHIECKUX I METOAOAOTMYECKIX ITO3UIIHH,
rAyOke IIOHATH HMCTOPUYECKOE HM3MEHEHHE (YHKIMIA 3TOr0 3aKOHA — OT OOOOIIAFOINEH AO
OOBACHAIOIIEH 1 IIPOTHO3UPYIOIICH.

I'aaBHBIME HeAAMME H3ydeHUSA IpeAMeTa «Xumus» Ha 6a3oBoM yposHe (10-11 kA.) ABAsrOTCS:
e QopmMHupOBaHHE CHCTEMBI XHUMUYECKAX 3HAHHUI KAaK Ba:KHEHIIEH COCTaBAfIOIIEH eCTeCTBEHHO-

HAYYHOH KAPTHHBI MHPA, B OCHOBE KOTOPOI AEMKAT KAFOYEBBIE IOHATHA, (DYHAAMEHTAABHBIC
3aKOHBI M TEOPHH XUMHH, OCBOCHHE A3bIKA HAYKHU, YCBOCHHE U

® [IOHHMAHHE CYIITHOCTH AOCTYITHBIX OOOOIIEHNIT MHPOBO33PEHYECKOTO XapaKTepa,

® O3HAKOMACHHE C UCTOPHEH UX PAa3BUTHA U CTAHOBACHUS,

e (QopmupoBaHHE H pa3BUTHE IIPEACTABACHHII O HAYYHBIX METOAAX IIO3HAHHUA BEIIECTB U
XUMHYECKHX PEAKIIHH, HEOOXOAMMBIX AAfl IPHOOPETEHHA YMEHUI OPHUEHTHPOBATHCA B MHPE
BEIIIECTB ¥ XUMHUYECKUX ABACHHE, HIMEIOIINX MECTO B IIPUPOAE, B IIPAKTHYECKOH U TIOBCEAHEBHOIT
JKU3HU;

® pa3BUTHE YMEHHUH M CIIOCOOOB AEATEABHOCTH, CBA3AHHBIX C HAOAIOACHHEM U OOBACHEHUEM
XHMHYECKOI'O 9KCIIEPUMEHTA, COOAFOACHHEM IIPABUA OE30IIACHOTO OOPAIIIEHHUS C BEIIIECTBAMH.

[1pu usygennn npeamera «XUMHUA» AOMIHHPYIOIIEE 3HAYCHHE IIPUOOPETAIOT TAKHE IIEAH T
3aAAYH, KaK:
®  aaarrTarug OOYYAIOIIUXCA K YCAOBHAM AMHAMUYHO Pa3BUBAIOIIETOCH MUPA,

e (QopmupOBaHHE HHTEAACKTYAABHO Pa3BUTOH AWYHOCTH, TIOTOBOI K CaMOOOPa3OBAHUIO,
COTPYAHHUYECTBY, CAMOCTOSTEABHOMY IIPUHATHIO TIPAMOTHBIX PEIIEHHH B KOHKPETHBIX
’KI3HEHHBIX CHUTYAIIHAX, CBA3AHHBIX C BEIECTBAMU U UX IIPUMEHEHHEM;

e QopmupoBaHHE Y OOYYAIOIIUXCA KAIOYEBBIX HABBIKOB (KAIOYEBBIX KOMIICTCHIIHH), MMEIOIIHIX
VHUBEPCAABHOE 3HAYEHHE AAA PA3AHYHBIX BHAOB ACATEABHOCTH: PEIINEHUA IIPOOAEM, ITOMCKA,
aHaAm3a 1 o0padOTKH MH(MOPMAITUH, HEOOXOAUMBIX AAA IIPHOOPETEHUA OIIBITA ACATEABHOCTH,
KOTOpas 3aHHMAeT BAKHOE MECTO B IIO3HAHUU XHMHUH, 2 TAKKE AAA OIECHKH C ITO3MITHIT
SKOAOTMYECKON OE30IACHOCTH XapaKTepa BANUAHHUA BEIIECTB M XUMHYECKUX IIPOIIECCOB HA
OPTaHH3M YEAOBEKA U IIPUPOAHYIO CPEAY;

® pasBUTHE IIO3HABATEABHBIX HHTEPECOB, HHTEAACKTYAABHBIX M TBOPYECKHX CIIOCOOHOCTEH
OOYYAIOIHUXCA: CIIOCOOHOCTH CaMOCTOATEABHO IIPUOOPETATh HOBBIC 3HAHUA IIO XUMHH B
COOTBETCTBHH C KU3HEHHBIMI ITOTPEOHOCTAMM, HCIIOAB30BATh COBPEMEHHBIE HH(OPMAITHOHHEIE
TEXHOAOTIUH AAS ITOMCKA U AHAAU3A YIEOHON U HAYIHO-ITONYAAPHOI HH(POPMAITHH XHMIIECKOTO

COACPIKAHUA,



e dopMupOBAHHE N Pa3sBUTHE Y OOYYAOIIMXCA ACCOIMATHBHOIO M AOTHYECKOIO MBIIIIACHHA,
HaOAFOAATEABHOCTH, COOPAHHOCTH, AKKYPATHOCTH, KOTOPBIE OCOOCHHO HEOOXOAHMEL, B

YaCTHOCTH, HpI/I HAaHI/IpOBaHI/II/I " HpOBCACHI/II/I XUMHUYICCKOIO SKCHCPI/IMCHTQ;

® BOCIHTaHHE y OOyYArOINXCHA YOSKAEHHOCTH B I'YMAaHHCTUYECCKOM HAITPABACHHOCTH XUMHH, €&
BAKHOW POAHM B PEIICHUN TAODAABHBIX IIPOOAEM PAIIMOHAABHOIO IIPHUPOAOIIOAB3OBAHUA,
ITIOIIOAHEHHS 9HEPIETHYECKUX PECYPCOB H COXPAHEHUA IIPHPOAHOIO PABHOBECHSA, OCO3HAHUSA
HEOOXOAUMOCTH OEPEKHOTO OTHOIIIEHHUS K IIPUPOAE U CBOEMY 3AOPOBBIO, A TAKKE IIPHOOPETECHUA
OIIBITA MCIIOAB30BAHUSA ITOAYIEHHBIX 3HAHUI AAfl IIPUHATHA IPAMOTHBIX PEIICHUH B CHTYAIIUAX,
CBA3aHHBIX C XMMHNYCCKUMU ABACHUAMI.

B y4eOHOM maame cpeaHero oOImEro oOpasoBaHHA IIPEAMET «XHMUA» 0a30BOIO YPOBHA
BXOAHUT B COCTAB IIPEAMETHON 00AacTH «ECTeCTBEHHO-HAYIHbBIE TIPEAMETED.

OOr1mee YUCAO 9aCOB, PEKOMEHAOBAHHBIX AAS n3ydeHus xumun — 68 gacos: B 10 kaacce — 34
gaca (1 uac B mHeaeAro), B 11 xaacce — 34 gaca (1 gac B HeaeAro).

INpeacraBaernas mporpamma peasmnsyerca B 10-11 xaaccax B 2025-2027 y4eOHBIX roaax.
VpoBens usydeHns mpeameTa — 6a30BbIH. TeMaTHIeCKOe TAAHIPOBAHIE TAKKE PACCINTAHO HA OAMH
YVIEeOHBIH Yac B HEACAIO, YTO COCTABAAET Bcero 68 wacos, n3 Hux — B 10 kaacce — 34 gaca (1 wac B
HeaeAro) U B 11 xaacce — 34 gaca (1 gac B HeaeAro).

CoaeprkaHue yyeOHOro rmpeaMeTa « XuMus»
Coaeprxanme obyuenua B 10 kaacce
Pazaea 1. Teoperudeckrie OCHOBBI OPraHHYECKOM XUMUH

[Ipeamer opraHmgeckol XuMuH: €€ BO3ZHUKHOBEHHE, PA3BUTHE U 3HAYCHHE B ITOAYICHHH
HOBBIX BCILECTB M MATEPHAAOB. Teopus crpoeHus oprarmmaecknx coeanneHuii A.M. Byraeposa, eé
ocHOBHBIE TTOAOKEeHHA. CTpyKTypHBIE (DOPMYABI OPraHUYECKHX BEIECTB. I'oMoAormsa, msomepus.
Xummdgeckas CBA3b B OPraHIMYECKUX COEANHEHUAX — OAMHAPHBIE U KPATHBIC CBA3M.

[IpeacraBaeHmEe O KAaccuUKaIu OpraHmygecknx Bermects. HoMeHKAATYpa OpraHmaeckux
COCAMHEHUI (CHCTEMATHYCCKAsA) M TPUBHAABHBIC HA3BAHMA BAKHCHUINNX IIPEACTABUTEACH KAACCOB
OPraHUYECKUX BEITIECTB.

OsHakoMAcHHE C OOpasiiaMi OPraHWYECKHAX BEIECTB M MATEPHAAAMH HA WX OCHOBE,
MOACAHPOBAHIE MOAEKYA OPTaHHYECKHUX BEIIECTB, HAOAIOACHHE M OIIMCAHNE ACMOHCTPAIIMOHHBIX
OIIBITOB IIO IIPEBPAINEHUIO OPraHUYECKUX BEINECTB IIPU HArpeBaHuu (IIAaBACHHE, OOYTAUBAHUE U
TOpEHHE).

Pasaea 2. YraeBoAOPOABI

AAKaHBL COCTaB H CTPOCHHE, TOMOAOTHYECKHN pAA. Meran um sran — mpocreinme
IIPEACTABUTEAN AAKAHOB: (DU3MYECKUE M XMMUYECKHE CBOMCTBA (PEAKIINM 3aMEINCHHA U TOPEHU),
HAXOKACHHC B HpI/IpOAe, HOAWCHHC n HpI/IMeHeHI/IC.

AAKEHBI: COCTaB M CTPOEHHUE, TOMOAOTHYECKUN PAA. DTHACH U IIPOIHACH — IIPOCTEHIIIE
IIPEACTABUTEAN AAKEHOB: (PU3HYECKHE M XHMHYECKHE CBOMCTBA (PEAKIMM THAPHPOBAHIA,
raAOFeHI/IpOBaHI/IH, I‘I/IApaTaHI/H/I, OKHCACHUA 11 HOAI/IMepI/ISaHHI/I), HOAY‘-ICHI/IC "u HPHMCHCHHC.

Aaxapmensr: Oyraamen-1,3 u mermaOyrasmen-1,3: crpoeHume, BaKHEHINNE XHMUYECKUC
CBOICTBA (peaknna noAumepusarum). [ToAydeHre CHHTETHYECKOTO Kay4dyKa U PE3UHEL

AAKHHBI: COCTaB B OCOOEHHOCTH CTPOEHUSA, TOMOAOIMYECKUH PAA. AIIETHACH — IIPOCTEHIITNI
IIPEACTABUTEAD AAKHHOB: COCTaB, CTpPOEHHE, (PH3UYECKHE N XHMHUYECKHE CBOMCTBA (PEaKIuy
THAPUPOBAHUA, TAAOICHUPOBAHISA, THAPATAIIMH, TOPEHUA), IIOAYICHIE U IIPUMEHCHIE.

Apenpl. bernsoa: cocras, crpoenme, umamdeckme M XHMHYECKHE CBOMCTBA (PEaKIIHH
raAOTEHHPOBAHUA ¥ HHUTPOBAHUA), ITOAYIEHHE WM IIpUMEHEHHE. TOAyoOA: cocTaB, CTpPOEHHE,

CpI/ISI/I"ICCKI/IC U XUMHYECKHE CBOMCTBA (pCaKL[I/II/I FaAOFGHI/IpOBaHI/IH u HI/ITpOBaHI/IH), IIOAYYCHHE U



npuMeHeHue.  TokcnmyHOCTH — apeHOB.  l'eHermdyeckas — CBA3b ~ MEKAY  YTAEBOAOPOAAMH,
ITPUHAAACKAIIIMI K PA3AITYHBIM KAQCCaM.

[IpupoaHbIe HCTOYHUKH YIAEBOAOPOAOB. [IpupoAHBIH ra3 m momyTHble HeTAHBIE Ia3bl.
Hedrp 1 eé mpoucxoxaenue. CriocoOwr mepepaboTku HeTH: MEPETOHKA, KPEKUHT TEPMUYCCKIH,
KaTAAUTIYECKHH), TIPOAHU3. [IpOAyKTHI ITepepaboTkn HedTH, UX IIPUMEHEHHE B IIPOMBIIIIACHHOCTH
1 B ObITy. KaMEHHBIN yTOAB B IIPOAYKTEI €10 IIEPEPAOOTKH.

DKenepumenmansiivie Menodvr usyuerus eeufecins u ux npespameriui

OsHakOMAGHHE C OOpasIaMy IIAACTMACC, KAay9yKOB K pe3nHEl, KoAArekmumu «Hedpre» n
«YTOAB», MOAEAHPOBAHHE MOAEKYA YJTACGBOAOPOAOB U TaAOT€HOIIPOU3BOAHBIX, IIPOBEACHHUE
IIPAKTHYIECKON PAOOTHI: IIOAYIEHHE STUACHA U U3YICHHE €rO CBOICTB.

Pacuémmvie sa0auu

Brrancaenns o ypaBHEHHIO XUMHUYECKOM peakIuy (MacChl, 00bEMa, KOAUYIECTBA HCXOAHOTO
BEIIIECTBA MAU ITPOAYKTA PEAKIINHU ITO U3BECTHBIM Macce, 0ObEMY, KOAMYIECTBY OAHOTO 13 MCXOAHBIX
BEIIECTB MAH IIPOAYKTOB PEAKIINMN).

Ilpaxruaeckme paborsI:

1. Omnpeasesenue yraepoaa, BOAOPOAQ, XAOPA B OPraHHMYECKHX BEIIECTBAX
2. TloayueHune sTHACHA U OIIBITHI C HUIM
Pasaea 3. Kucaopoacoaeprkaimiyue opraHuIIeCcKUe COEAMHEHUA

[IpeaeApHBIE OAHOATOMHEIE CHHPTEL. METAHOA M 3TAHOA: CTPOEHHE, (DUINUYECKUE U
XUMHYECKHE CBOMCTBA (PEAKIIMH C AKTHBHBIMH METAAAAMH, IaAOTEHOBOAOPOAAMH, IOPEHHE),
IIpUMEHEHUE. BOAOPOAHBIE CBA3H MEKAY MOACKYAAMH CIHPTOB. AeHCTBHE METAHOAA M 9TAHOAQ HA
OPraHU3M YEAOBEKA.

MHOroaToMHBIE CHHPTEL. DTHAECHTAUKOAB W TAHIIEPHH: CTpoeHHe, puamdeckue u
XHMHUYECKHE CBOMCTBA (B3AUMOAEHCTBHE CO INEAOYHBIMH METAAAAMM, KAYECTBEHHAS PEAKIIUA Ha
MHOTOATOMHBIE CHUPTEL). AelicTBHE HAa OpraHm3M dYeAOBeka. lIpuMeHeHnwe raunepuHa M
3TUAECHTAHKOAS.

DeHoA: cTpOEHNE MOAEKYAB, (PU3MYECKE U XUMHUYIECKUE CBOMCTBA. TOKCHYHOCTD (PEHOAA.
[Tpumenenne dpenoaa.

AABAETHABL B KeTOHBL POPMAABACIHA, AIETAABACTHA: CTPOEHUE, (DU3NYECKUE U XUMITYECKIE
CBOMCTBA (PEAKIIMM OKHUCACHHA M BOCCTAHOBACHHUA, KAYECTBEHHBIC PEAKIINN), IIOAYYECHHE U
HPHMCHCHHC.

Areron: crpoeHue, (PU3HYECKHE M XHMUYECKHE CBONCTBA (PEAKIIMU OKHUCAEHHA U
BOCCTaHOBACHI/Iﬂ), HOAY‘ICHHe " HpI/IMCHCHI/IC.

OAHOOCHOBHBIE IIPEAEABHBIE KapOOHOBBIE KHCAOTBL MypaBbUHAA M YKCYCHAas KHCAOTHI:
crpoenne, pU3HYECKUE U XHMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIHE AAA KAACCA KHCAOT, PEAKIIHA
srepudmKanun), IoAydeHne u upuMenenne. (CreapuHOBas M OACHHOBAas KHCAOTBI KAk
IIPEACTABUTEAN BBICIIUX KapPOOHOBBIX KUCAOT. MBIAQ KaK COAM BBICIIHX KapOOHOBBIX KHCAOT, WX
MOJOIIIee ACHICTBHE.

Caoxuple 9pHPHL KaK IIPOU3BOAHBIE KAPOOHOBBIX KHCAOT. I'HAPOAH3 CAOKHBIX 3(DHPOB.
ZKuper. I'mapoans xupos. [Ipumenenne xupos. brnoormdeckas poAb KIPOB.

VTIAEBOABL: COCTaB, KAACCH(DHKAIIUA YTACBOAOB (MOHO-, AU- U IIOAHCAXapHABI). 1'AfoKO3a —
IIPOCTEHINNI MOHOCAXAPHA: OCOOEHHOCTH CTPOCHHUA MOAEKYABI, (DU3NYECKUE U XUMHYECKHCE
CBOMCTBA (B3aMMOAEHCTBHE C THAPOKCHAOM MeAn(Il), okncaeHme aMMHUAYHBIM PAaCTBOPOM OKCHAQ
cepeOpa(l), BoccraHOBAGHME, OpOKEHHE TIAIOKO3BI), HAXOXKACHHE B IIPHPOAE, IIPUMEHEHHE,
omoaormueckas poab. Porocunres. Ppykrosa kak msomep rArokossl. Caxaposa — IIPEACTABHTEAD

AHCAXAPUAOB, THAPOAU3, HAXOXACHHC B IIPUPOAC MU IIPUMCHCHHC. KanMa/\ M IIEAAFOAO3a Kak



IIpUpOAHBIe TOAUMEPHL. CTpoeHHue KpaxMaAa U ITEAAFOAO3BL. Pusmdeckne 1 XUMHUYECKHE CBOICTBA
KpaxmaAa (TMAPOAH3, KAYECTBEHHAsA PEAKIIUA C HOAOM).

DKenepumenmansiivie Menodvr usyHerus seufecne 1 ux npesparyerui

[IpoBeaeHne, HAOAXOACHIE M OIMCAHHE AEMOHCTPAIIMOHHBIX OIIBITOB: T'OPEHHE CIIHPTOB,
KaYeCTBEHHBIE PEAKIIMH OAHOATOMHBIX CHHPTOB (OKHCAeHHE 3TaHOoAa okcmaoM mean (ID)),
MHOTOATOMHBIX CIIHPTOB (B3aMMOAEHCTBHE TAHIlEpuHA ¢ rHApokcuAoM Mean (II)), aapaermaos
(oxucAaeHHe aMMHuadHBIM pacTBOpoM okcuaa cepedbpa(l) u rmapokcuaom meau(Il), B3anmoaeticteue
KPaXMaAa C HOAOM), IIPOBEACHHE IIPAKTHYECKON pabOTHI: CBOHCTBA PACTBOPA YKCYCHOM KHCAOTHL.

Pacuémmuie sadauu

Brrarcaenns 1o ypaBHEHHFO XHMIYECKOH peakiuu (MacChl, 00bEMA, KOAMIECTBA HCXOAHOTO
BEIIIECTBA HAN IIPOAYKTA PEAKIINU IT0 U3BECTHBIM Macce, OObEMY, KOAUIECTBY OAHOTO U3 MCXOAHBIX
BEIIECTB MAH IIPOAYKTOB PEAKIINH).

Ilpaxruaeckmne paborsr:

3. Haenrtudukarusa OpraHUIeCKIX BEIECTB
Pasaea 4. Azorcoaeprkainme OpraHU4eCKUe COEAMHEHHA

AmuHbl. MeTHAAMUH M aHHAMH: COCTaB, CTPOCHHE, (PU3HYECKHE U XHUMHUYECKHE CBOMCTBA
(ropeHue, B3aMMOAEICTBHE C BOAOH U KHCAOTAMH).

AMHIHOKHCAOTEL KaK aM(POTEpPHBIC OpraHUYECKHE COeAnHEHHA. DU3HYIECKIe U XUMITICCKIE
CBOMCTBA AMUHOKHCAOT (Ha IIPHMeEpPe TAHITIHA). buoAormaeckoe smavenne amuHOKHCAOT. [lerrrmap:.
BeAkn xak 1mprpoAHbBIE BEICOKOMOAEKYAApHBIE coeamHeHuA. [lepBranas, BropudHas U TpeTHIHas
CTPYKTypa O€AKOB. XHMMHYECKHE CBOMCTBA OEAKOB: THAPOAU3, ACHATYPAIIUA, KAYECTBEHHBIE PEAKIINI
Ha OCAKH.

DKenepumermansisie Memods: UsyUeHus 6emecins u ux npespanferul

HabAroaeHue m  ommcaHme AEMOHCTPALIMOHHBIX OIBITOB: ACHATypanus OCAKOB IIpH
HATPEBAHHH, IIBETHBIEC PEAKIIHMH OEAKOB.

Pazaea 5. BeicokoMoAeKyAApHBIE COEAMHEHIA

OcHOBHBEIE TIOHATHA XHUMHH BBEICOKOMOAEKYAAPHBIX COCAMHEHHUII: MOHOMEpP, HOAHMED,
CTPYKTYPHOE 3BE€HO, CTEIIEHb ITOAUMEPH3IAIIIH, CPEAHAA MOAEKYAAPHAA MACCA.

OCHOBHBIE METOABI CHHTE32 BEICOKOMOAEKYAAPHBIX COEAMHEHHH — ITOAMMEPHU3AITHA 1

ITOAMKOHACHCAITHA.

ITaactmaccer  (TOAMSTHAEH,  IIOAMIIPOIIMAECH,  ITOAUBHHHAXAOPHA,  HOAHCTHPOA).
Harypaspnsiii 1 cuaTeTHyeckne Kayayku (OyTaAMEHOBBIH, XAOPOIIPEHOBBI M H3OIPEHOBBIMN).
Boaoxna: HatypaspHBIE (XAOMOK, IIEPCTH, IMEAK), NCKYCCTBEHHBIE (AIIETATHOE BOAOKHO, BHCKO32),
CHHTETHYECKHE (KAIIPOH M AABCaH).

DKenepumermansisre Memodsr USyUeHus 6euecins u ux npesparyeru

OsnakoMAeHHE ¢ 00pa3IaMy IPUPOAHBIX U UCKYCCTBEHHBIX BOAOKOH, ITAACTMACC, KAyIyKOB.

Ilpaxraaeckme paborsr:

4. PacnosHaBaHHE IIAACTMACC U BOAOKOH.

MesxnnpeAMeTHBIE CBA3H

Peaamsanma mMeKIIpeAMETHBIX CBA3EH HPH HM3ydeHUHM opraHmdeckond xmvmmu B 10 kaacce
OCYITIECTBAACTCA YePe3 NCIOAB30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYIHBIX TOHATUM, TaK 1 ITOHATHH,
ABAATOIIIMXCA CUCTEMHBIMU AAfl OTAE€ABHBIX IIPEAMETOB €CTECTBEHHO-HAYIHOTO ITUKAAQ.

OOmue ecTecTBEHHO-HAYIHBIC ITOHATHSA: ABACHIE, HAYIHEIA (DAKT, THIIOTE3a, 3aKOH, TEOPHH,
AHAAW3, CHHTE3, KAACCHU(UKAIHA, IEPHOANIHOCTb, HAOAFOACHHE, H3MEPEHHE, 3KCIEPHUMEHT,

MOACAHPOBAHHUE.



Pusuxa: MaTepus, 9HEPIUA, MACcCa, ATOM, YACKTPOH, MOACKYAQ, SHEPIECTUYCCKHH YPOBEHB,
BEIIIECTBO, TEAO, OOBEM, arperaTHOE COCTOSHIE BEIECTBA, (DU3MYECKUE BEAMYNHEl M CAMHHUIIBI X
HM3MEpPEHU.

buoaorus: kaerka, opranusm, Omocdepa, OOMEH BEIIECTB B OpraHmsme, (POTOCHHTE3,
OHOAOIHYECKN aKTUBHBIC BernecTBa (OCAKH, YTAEBOABL, KHPHI, (DEPMEHTEL).

I'eorpacpus: MIHEPAABI, TOPHEIE IIOPOABI, ITOAE3HBIE HCKOIIAEMBIE, TOIIAUBO, PECYPCHL.

TexXHOAOTHA: IHUIIEBBIE ITPOAYKTBI, OCHOBBI PAIIMOHAABHOIO IIUTAHUSA, MOIOIINE CPEACTBA,
ACKAPCTBEHHBIC M KOCMCTHYECKHE IIPEIAPATEl, MATEPHAABI H3 HCKYCCTBEHHBIX U CHHTETHYCCKUX
BOAOKOH.

Coaeprxanue o6ydenns B 11 kaacce
OO6mas 1 HeOpPraHUYECKAsA XUMUA
Pasaea 1. Teopernueckue 0OCHOBBI XUMHUH

Xumpaecknii  aaemeHT.  Atom.  SIApo  atoma, wn30TOIEL  DAEGKTPOHHAs ODOAOHUKA.
DHepreTUdecKue ypOBHH, IIOAYPOBHU. ATOMHBIE OpOHTaAH, s-, P-, d- saemenTs. OcobeHHOCTH
PACIIPEACACHHSA SACKTPOHOB IIO OPOHTAAfAM B aTOMAaX 3AEMEHTOB IIEPBEIX UCTBIPEX IIEPHOAOB.
DAeKTpOHHAA KOH(MHUIYPAITHA ATOMOB.

[Tepuoamdaeckuit 3akoH u Ilepmoamdeckas cucrema xmmudeckux siemeHToB AL
MenaeaeeBa. CBfA3b IEPHOANYIECKOTO 3aKOHA U | lepPHOAMYECKOI CHCTEMBI XHMUYECKHX 9AEMEHTOB
AM. MenaeaeeBa ¢ COBPEMEHHOI TeOPUEIT CTPOEHUA ATOMOB.

3aKOHOMEPHOCTH M3MEHEHHA CBOMCTB XUMIIECKUX SAEMEHTOB 1 0OPa3yEeMbIX HMH IIPOCTHIX
1 CAOKHBIX BCIIECTB IO IPYIIIAM K IIEPHOAAM. 3HAYCHHE IIEPHOANYCCKOTO 3aKOHA B PA3BUTHH
HaYKH.

Crpoenne BemectBa. XHMMHUYeCKad CBA3b. BHAB XumMmdeckoil cBA3H (KOBAACHTHAS
HEIOASIpHAS U IOAApHAs, HOHHAfA, METaAAmYecKasd). MexaHH3Mbl OOpasOBaHUA KOBAACHTHOMN
XUMHYECKOH CBA3M (OOMEHHBII M AOHOPHO-aKIEITOpHBIH). Boaopoamas case. BaaentHOCTSD.
DaexrpoorpuriareAbHOCTh. Crenenp okucAeHuA. VIOHbI: KATHOHBI 1 AHHOHEL

BerectBa MOAEKYASPHOTO M HEMOACKYAAPHOTO CTPOCHHA. 3AKOH IIOCTOSIHCTBA COCTAaBa
BCIIIECTBA. [WIBI KPHUCTAAAHMYECKHX PEIIETOK. J3aBHCHMOCTh CBOMCTBA BEIIECTB OT THIIA
KPHCTAAAMYECKON PEIIETKM.

[Nonste o AucmepcHBIX crcremax. VICTHHHbBIE 1 KOAAOHMAHBIC PAacTBOPBL. MaccoBas AOAS
BEIIIECTBA B PACTBOPE.

Kaaccudukanusa HeopraHumdeckux coeAuHeHni. HomenkaaTypa HeOpraHmIeCcKuX BEITIECTB.
I'eHermdeckas CBA3h HEOPIraHUYECKHUX BEIIECTB, IIPUHAAACKAIINX K PASAMYIHBIM KAACCAM.

Xummaeckas peakius. Kaaccudrkanus XUMHYECKHX pPEaknuil B HEOPraHHYECKOH M
OPraHMYECKON XHMHUM. 3aKOH COXPAHEHHUSA MACCBHI BEINECTB, 3aKOH COXPAHEHHUA W IIPEBPAITICHIA
SHEPIUH IPU XUMHYIECKHX PEAKIINAX.

Ckopocth peaknnu, €€ 3aBHCHMOCTb OT Pa3sAUYHBIX (akTopoB. OOpaTHMBIE PEAKIINM.
Xummraeckoe pasHoBecre. PakTOpel, BAUAIOIINE HA COCTOSHIE XUMUYIECKOTroO paBHobecus. [ IpuHrmi
Ae ITlareane.

Daexrpoantudeckas Aucconmanusd. CuapHble H cAabble 9AeKTpOAUTHL. (CpeAa BOAHBIX
PAacTBOPOB BEIIECTB: KHUCAAf, HEHTpaAbHasd, meAodHad. [lonarue o BoaopoaHomM mokasarese (pH)
pactBopa. Peakirumu noHHOTO 0OMeHa. ' MAPOAH3 HEOPraHUYECKUX U OPraHHYECKHUX BEIIECTB.

OKHCANTEAPHO-BOCCTAHOBHTEABHBIE peakiuu. [loHATHe 00 9AEGKTPOAM3E PACIAABOB U
pactBOpOB coaeil. [Ipumenenne saekTpoAn3a.

DKenepumenmansiivie Men1odsr U3yHeHus 6emecins u ux npespanyerii

Aemoncrpanusa  Ta0bAmn  «[lepumoamdeckas cumcrema  xummdeckux  asementos AL

MenaeaeeBa», H3YyYEHHE MOAEAEH KPHCTAAAMYECKHX PEIIETOK, HAOAFOACHHE W  OITHCaHHE
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ACMOHCTPAITHOHHBEIX U AAOOPATOPHBIX OITBITOB (PA3A0KEHUE IIEPOKCHAA BOAOPOAA B IIPUCYTCTBHH
KaTAAH3aTOPA, OIIPEACACHHE CPEABI PACTBOPOB BEITIECTB C IIOMOIIBIO YHHBEPCAABHOIO HHAUKATOPA,
PEaKIIMH HOHHOTO OOMEHA), IIPOBEACHUE IIPAKTUYECKON padoThl «BAnaHme pasanmdHbx (pakropos
HAa CKOPOCTb XUMUYECKON PEAKIINI.

Pacuémmnvre  3adayy. Pacaérer 1o ypaBHEHHAM XHMHUYECKHX PEAKIIHH, B TOM YHCAE
TEPMOXUMUYECKHAE PACYETEL, PACIETHI C HCIIOAB30BAHNUEM ITOHATHSA «MACCOBAA AOAS BEIIECTBAY.

Ilpaxraaeckmne paborsr:

1. Perrrenne sKkcIrepuMEHTAABHBIX 3aAaY ITO TeME «XHUMHUYECKAsA PEAKITUM)
Pasaea 2. Heoprannyeckaa xumus

Hewmeraansr [Toaroxenne HemeranroB B [lepuoAndeckoii cucTeMe XUMIYECKUX 9AEMEHTOB
AM. MenaeaeeBa u 0COOCHHOCTH CTPOCHHSA aTOMOB. Pu3maeckue CBOMCTBA HEMETAAAOB.
AAAOTpOIHA HEMETAAAOB (Ha IIPUMEPE KICAOPOAR, ceprl, hocdopa 1 yTAEPOA).

XuMHYeckre CBOMCTBA BAKHEHUININX HEMETAAAOB (TAAOTCHOB, cepbl, a3ora, docdopa,
YIAEPOAA M KPEMHHA) U UX COCAHMHEHHH (OKCHAOB, KHCAOPOACOAEPKAIITHX KHCAOT, BOAOPOAHBIX
COEAUHEHHUI).

[Iprmenenne BaKHEHIIINX HEMETAAAOB U X coeanHeHui. Meraaasl. [Toroxkenne meTaAAOB
B [leprmoamdeckoi cucreme xummdeckux saemeHToB A M. MenaeaeeBa. OcobeHHOCTH CTPOCHMA
SAEKTPOHHBIX ODOAOYEK aTOMOB MeTaAAOB. OOmme dusmdeckue cBoiictBa MeTaAAOB. CIIAaBEI
METAAAOB. DAEKTPOXUMIYECKHH PAA HAIPSKEHHH METAAAOB. XUMHYECKHE CBOMCTBA BAKHEHUIIIIX
METAAAOB (HATPHH, KAAWM, KAABIIMHA, MAaTHUIH, AAFOMHHNM, ITHHK, XPOM, 7KE€A€30, MEAb) M HX
COCAMHCHIIM.

OOmue crocoOsl moAydenns MeTaAAoB. Mertaaayprua. Kopposusa merassos. CriocoOsr
3aIUTHL OT Kopposuu. IIpumenenne METaAAOB B OBITY M TEXHUKE.

DKenepumenmanvisre Meno0vr UYUeHUA 6eueciis u ux npespayeriuil

Msyuennme xoarekimm «MeTaAABl M CIIAQBB», OOpAa3IlOB HEMETAAAOB, pEIIICHHE
SKCIIEPUMEHTAABHBIX 3aAa4, HAOAFOACHHE U OIIMCAHHE ACMOHCTPAIMOHHBIX M A2OOPATOPHBIX
OIIBITOB (B3aUMOAEHCTBHE THAPOKCHAA AAFOMUHHUSA C PACTBOPAMU KHUCAOT H IIIEAOYEH, KAYECTBEHHBIE
PEaKINN Ha KATHOHEI METAAAOB).

Pacuémmvie 3adauu

Pacaérer maccsl BermectBa AU 0ObEMA IA30B IO U3BECTHOMY KOAHYECTBY BEIIIECTBA, MACCE
HAU OOBEMY OAHOTO M3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, PACIETHI MACCH (0ObEMA, KOAMYECTBA
BEITECTBA) IIPOAYKTOB PEAKIINH, ECAM OAHO U3 BEITIECTB MMEET IIPUMECH.

Ilpaxraaeckme paborsI:

2. Pemenne skcrreprMeHTaABHBIX 32Aa4 ITO TeMe «BermmecTsa i mx cBOMCTBA»
Pazaea 3. Xumnsa u >xu3sabp. MesxnpeAMeTHBIE CBA3H

Poap xumun B 00€CIIEUEHIH 5KOAOIMYECKOM, SHEPIETHYECKON U ITHUITIEBOH O€30I1aCHOCTH,
paSBI/ITI/II/I MCAUITUHBI. HOHHTI/IC O Hay"IHbIX METOAAX ITO3HAHUA BCITICCTB 1 XMUMHUYCCKUX pCaKHHf/‘I.

[IpeacraBaeHmA 0O OOIMUX HAYIHBIX IPUHIIUIIAX IIPOMBIIIIACHHOIO IOAYIEHUA BAKHEHIIIIX
BEINECTB.

YeroBek B MHpE BEIIECTB U MATEPHAAOB: BAKHEHUINNIE CTPOUTEABHBIC MATEPUAABI,
KOHCTPYKITHOHHBIE MaTE€PHAABI, KPACKH, CTEKAO, KEPaMHKa, MATEPHAABI AAA IACKTPOHHKH,
HAHOMATEPHAABI, OPTAHIMYECKIE H MUHEPAABHBIE YAOOPEHUA.

XuMufi 1 3A0OpPOBbE YEAOBEKA: IIPABHAA HCIIOAB30OBAHUA AEKAPCTBEHHBIX IIPEIIAPATOB,
IIpaBHAa OE30ITACHOTO HCIIOAB30BAHUSA IIPEIAPATOB OBITOBOM XUMIH B IIOBCEAHEBHOM JKU3HIL.

MesxnnpeAMeTHBIE CBA3H



PeaAmzariusa MEKIIPEAMETHBIX CBA3CH IIPU U3YYECHUN OOIIEH M HEOPraHUIeCKOH xumun B 11
KAACCE OCYIIECTBASICTCA YEPE3 HCIIOAB3OBAHHE KAK OOINNX €CTECTBEHHOHAYYHBIX IOHATHH, TaK U
ITOHATHUI, ABASFOIINUXCA CHCTEMHBIMU AAA OTAEABHBIX IIPEAMETOB €CTECTBEHHO-HAYIHOIO ITHKAA.

OOmue ecTeCTBEHHO-HAYYHBIE ITOHATHA: HAYIHBIH (DAKT, THIIOTE3a, 3aKOH, TEOPHUsA, AHAAHS,
CHHTE3, KAACCH(PHUKAIUSA, IIEPHOAUYHOCTb, HAOAIOACHHE, OKCICPUMEHT, MOACAHPOBAHUE,
n3MepeHue, ABACHHE.

Puspka: MaTepus, SHEPrHdA, Macca, aTOM, AEKTPOH, IIPOTOH, HEWTPOH, HOH, H30TOII,
PaAHOAKTUBHOCTb, MOACKYAQ, JHEPIETUYCCKUN YPOBEHb, BEIIECTBO, TEAO, OOBEM, arperaTHoe
COCTOSHHE BEIECTBa, (PU3HYECKIE BEAMYNHEI M CAMHHIIB HX H3MEPEHUs, CKOPOCTb.

buoaorus: kaeTka, opranusm, skocucreMa, buocdepa, MaKpO- 1 MUKPOSAEMEHTEL, BATAMUHEI,
OOMEH BEIIIECTB B OPraHU3ME.

I'eorpadus: MuUHEPAABL, TOPHBIE IIOPOABI, IIOAE3HBIE UCKOITAEMbIE, TOIIAUBO, PECYPCHL.

TexHOAOTHA: XUMHYECKAS IIPOMBIIIIACHHOCTD, METAAAYPTHA, IIPOU3BOACTBO CTPOUTEABHBIX
MaTEPHAAOB, CEABCKOXO3ANCTBEHHOE IIPOU3BOACTBO, ITHIIIEBas ITPOMBIIIIA€HHOCTB,
dapmarieBTHYIECKAA IIPOMBIIIIACHHOCTD, IIPOU3BOACTBO KOCMETHYECKUX IIPEIAPATOB, IIPOU3BOACTBO

KOHCTPYKLII/IOHHBIX MaTCpI/IaAOB, 9A€KTpOHHaH HpOMI)IH_IACHHOCTb, HAHOTEXHOAOTHH.

ITaaaUpyeMbIe Pe3yABTATEI OCBOCHHA YIEOHOTO IIpeAMeTa « XUMUA»
Av4HOCTHBIE Pe3yABTATHI

®Ir'oC COO ycramaBamBaeT TpPeOOBAHUA K PE3YAbTATAM OCBOCHHA OOYYAIOIIIMUCA
IIPOIPaMM CPEAHErO OOIIEro OOpa3soBaHMA (AMYIHOCTHBIM, METAIIPEAMETHBIM U IIPEAMETHBIM).
Hayuno-MeToAndeckoil OCHOBOI AAfA Pa3pabOTKH IIAAHUPYEMBIX PE3YABTATOB OCBOCHHSA IIPOIPAMM
CPEAHETO ODIIIEro 0OPa3oOBAHUA ABAACTCHA CHCTEMHO-ACATEABHOCTHBIN ITOAXOA.

B cootBercTBHE € CHCTEMHO-AEGATEABHOCTHBIM TIOAXOAOM B CTPYKTYPE AHMYHOCTHBIX
PE3YABTATOB OCBOCHUSA IIPEAMETA «XHUMUA» HA YPOBHE CPEAHErO OOIEro OOPa3OBaHUA BHIACACHEI
CAEAYFOIIIHE COCTABAAFOITITIE:
® OCO3HAHME OOYYAFOIIHMUCA POCCHICKON TIPAKAAHCKOH HACHTUYHOCTH — TOTOBHOCTH K

CAMOPA3BUTHIO, CAMOCTOATEABHOCTH U CAMOOIIPEACACHHIO;

® HAAMYHE MOTHBAIIHMH K OOYYICHHIO;

® I[CACHAIIPABACHHOE Pa3BUTHE BHYTPEHHHX YOEKACHHH AHYHOCTH Ha OCHOBE KAFOYEBBIX
IIEHHOCTEN 1 HCTOPUYIECKUX TPAAUIIII ©a30BOI HAYKH XM,

® TOTOBHOCTP M CIIOCOOHOCTb OOYYarOIIUXCA PYKOBOACTBOBATHCA B CBOEH ACATEABHOCTH
IIEHHOCTHO-CMBICAOBBIMI ~ YCTAHOBKAMH, TIPHUCYIIIUMH IIEAOCTHOM CHCTEME XHMHYIECKOTO
00OpasoBaHu;

® HaAMYHE HPABOCO3HAHHA SKOAOTHYECKOHM KYABTYPBI M CHOCOOHOCTH CTAaBUTb LIEAH U CTPOHTDH
JKU3HEHHBIE [IAAHBL.

AMYHOCTHBIE PE3YABTATEI OCBOCHHA IIPEAMETa «XHMHA» OTPAKAIOT CPOPMUPOBAHHOCTH
OIIBITA ITO3HABATEABHON U IIPAKTHYECKON ACATEABHOCTH OOYYAFOIUXCA 110 PEAAHSAIINN IIPHHATHIX B
0oODIIeCTBE IEHHOCTEN, B TOM YHCAE B YACTH:

1) rpa’>kAaHCKOr0 BOCIIMTAHUA:
®  OCO3HAHMA OOYYAFOIINMECH CBOUX KOHCTHTYIIHOHHBIX IIPaB M OOA3aHHOCTEH,
®  YBAKEHNA K 3aKOHY U IIPABOIIOPAAKY;
® IIPCACTABACHHA O COITMAABHBIX HOPMAX U IIPABUAAX MEKAMIHOCTHBIX OTHOIIICHUN B KOAACKTHBC;

® TOTOBHOCTH K COBMECTHOII TBOp‘ICCKOI‘/‘I ACATEABHOCTH HpI/I CO3AAHHNH y’LIC6HbIX HpOCKTOB,

pemeHnM Y‘IC6HBIX U ITIO3HABATCABHBIX 32Aa49, BBIITOAHCHIN XUMHIYCCKHIX SKCIICPUMCEHTOB;



CIIOCOOHOCTH ITOHUMATH M IIPUHHUMATh MOTHBEI, HAMEPEHHA, AOTHUKY M apIyMEHTBI APYTHX IIPH

AHAAN3C pa3AI/I"IHI)IX BHAOB y‘IC6HOI>i ACATEABHOCTH,

2) HaTPUOTHYECKOI0 BOCIIUTAHUA:

OCHHOCTHOI'O OTHOINCHHSA K HCTOPHICCKOMY 1 HAYIHOMY HACACAHTO OTEYEeCTBEHHON XMW,
YBAXKEHHUA K HpOHCCCY TBOpYCCTBA B obAacTm TCOpHH U HpaKTI/I‘{CCKOFO TIPpUMCHCHHUA XHUMHH,
OCO3HAaHHA TOIO, YTO AOCTIDKCHHA HAYKH CCTb pCSyAI)TaT AAUTEABHBIX HQ,6AIOACHI/II>1,
KpOHOTAI/IBI)IX IKCIICPUMCHTAABHBIX ITOHMCKOB, IIOCTOSHHOT'O prAa Y‘IéHbIX 148 HpaKTI/IKOB;
HHTepeca 1 ITO3HABATCABPHBIX MOTHUBOB B IIOAYYICHHU U ITOCACAYVIOIIICM aHAAM3C I/IHCbOpMaL[I/II/I O

TICPCAOBBIX AOCTHIKCHUAX COBpCMCHHOfI OTEYECTBEHHON XHUMMH,

3) AyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUA:

HPaBCTBCHHOI'O CO3HAHMS, STHICCKOTO ITOBCACHUA,

crnocobHOCTH OICHHBATD CHUTyaIlNM, CBA3AHHBIC C XUMHYCCKUMH ABACHHAMM, M IIPHUHHMATH
OCO3HAaHHBIC PCIICHUSA, OPUCHTUPYACH HA MOPAABPHO-HPABCTBCHHBIC HOPMBI 1 IICHHOCTH,
TOTOBHOCTH OII€CHUBATDH CBOE IIOBEACHHE ¢ IIOCTYIIK CBOHX TOBapI/ILL[CI}‘I C HOSI/IHI/II‘/'I

HpaBCTBCHHbIX %8 HpaBOBbIX HOpM 1 OCO3HAaHHC HOCACACTBHI?I 9THX ITOCTYIIKOB;

4) popMHupOBAHUA KyABTYPBI 3A0POBBA:

IIOHUMAaHUA IIEHHOCTEH 3AOpPOBOrO0 M OE30IIaCHOrO 00pasa JKH3HH, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHUA K COOCTBEHHOMY (DU3MYIECKOMY M IICUXITIECKOMY 3AOPOBBIO;
CODAFOAEHUA ITPAaBUA OE30IIACHOTO OOPAITICHISA C BEIIECTBAMU B OBITY, ITOBCEAHEBHOMN KU3HH U B
TPYAOBOM ACATEABHOCTH;

ITOHHUMAHUSA [IEHHOCTH IPABHA HHAUBHAYAABHOIO M KOAACKTHBHOIO OE30IIACHOTO ITOBEACHUSA B
CHTYAIIHAX, YIPOKAIOIINX 3AOPOBBIO U KH3HU AFOACH;

OCO3HAHUS ITOCAEACTBHII M HEUPHATUSA BPEAHBIX IIPUBBIYEK (YHOTPEOAECHHA AAKOIOAS,

HAPKOTHKOB, KYPEHIA);

5) TpyaoBoro BoctmraHus:

KOMMYHHKATHBHON KOMIIETEHTHOCTH B Y9€OHO-HCCACAOBATEABCKOH ACATEABHOCTH, OOIIECTBEHHO
IIOAE3HOM, TBOPYECKON M APYIHX BUAAX ACATEABHOCTH;

YCTAHOBKM HA AKTUBHOE YYACTHE B PEIIECHUN IIPAKTUYECKUX 32A24 COIMAABHOMN HAIIPABACHHOCTH
(B paMKaxX CBOETO KAACCa, ITTKOABI);

HHTEPECA K HPAKTHIECKOMY H3YYEHHIO IPOdecCchii pa3AHYHOIO POAQ, B TOM HYHCAE HA OCHOBE
IIPUMEHEHHA IPEAMETHBIX 3HAHHUI 110 XUMUH;

YBAKEHUA K TPYAY, AFOAIM TPYAQ U PEIYABTATAM TPYAOBOM AEATEABHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAHUBHAYAABHON TPAEKTOPHH OOpa3OBaHMA, OYAyILEi
PO eCCUN U PEAAU3AITHH COOCTBEHHBIX KI3HEHHBIX ITAAHOB C YIETOM AMYHOCTHBIX HHTEPECOB,

CIOCOOHOCTEI K XMMUU, HHTEPECOB U IIOTPEOHOCTEN OOIIEeCTBa;

6) 5KOAOrMYIE€CKOr0 BOCIIUTAHUA:

9KOAOTHYIECCKH HCACCOO6P213HOFO OTHOIIIECHUA K HpI/IpOAC, KaK ICTOYHHKY CYINCCTBOBAHUS KU3HIT

Ha 3eMae;

HOHUMAHHA TAODAABHOTO XapaKTepa SKOAOTHMYCCKHUX Hp06/\eM, BAUAHHUA OSKOHOMHMYCCKUX

IIPOIIECCOB Ha COCTOAHHUE IIPUPOAHOU M COITMAABHOM CPEABI;

OCO3HAaHHA H€O6XOAI/IMOCTI/I HCIIOAB3OBAHUA AOCTI/DKCHI/Iﬁ XUMHUHU AAA pCI_[ICHI/I}I BOHpOCOB

PAIMOHAABHOI'O IIPUPOAOIIOAB3OBAHMAA,
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AKTUBHOTO HEIPHATHA ACUCTBHIL, IIPUHOCAIIIUX BPEA OKPYKAFOIIECI IIPUPOAHOII CPEAE, YMEHHSA
IIPOTHO3HPOBATh HEOAATOIPHUATHBIE SKOAOTHUECKIE ITOCACACTBHSA IIPEAIIPUHUMACMBIX ACHCTBIH
U IIPEAOTBPAIIATD UX;

HAAUYHA ~ Pa3sBUTOTO  3KOAOTHYECKOTO  MBIIIACHHSA, 3KOAOTMYECKOH  KYABTYPEI, OIIBITA
ACATEABHOCTH ~ 3KOAOTHYECKOHM  HAIIPABACHHOCTH, YMEHHS PYKOBOACTBOBATBbCA HMH B
ITO3HABATEABHON, KOMMYHHKATHBHON 1 COLIMAABHOI IIPAKTHUKE, CIOCOOHOCTH U YMEHUA AKTHBHO

IIPOTHBOCTOATH HACOAOTHH XeMOdOoOmH;

7) INEHHOCTH HAYYHOI'O IIO3HAHUA:

cpOPMHPOBAHHOCTH MHUPOBO33PEHUA, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PasBHTHA
HAYKI U OOIIECTBEHHOI IIPAKTHKI;
ITIOHUMAaHUA CHCHI/prI/IKI/I XM KaK HayKI/I, OCO3HaAaHUA Cé pOAI/I B (bOpMI/IpOBaHI/H/I
PALIMOHAABPHOTO HAYYHOIO MBIIIIACHUSA, CO3AAHUHU IIEAOCTHOTO IIPEACTABACHUSA OO OKPYKAIOIIEM
MHpPE KaK O CAHMHCTBE IIPHPOABI H YCAOBEKA, B IIO3HAHUU IIPUPOAHBIX 3aKOHOMEPHOCTEH M
peleHny IPOOAEM COXPAHCHHA IIPHPOAHOIO PABHOBECHS;
yOeKAEHHOCTH B OCOOOH 3HAYMMOCTH XHMHN AAfl COBPEMEHHOM INMBHAH3AIMMI: B €€
I'YMAHUCTUYECKOH HAIIPABACHHOCTH M BA/KHOM POAU B CO3AAHHH HOBOH Oa3bl MaTepHAAbHOM
KYABTYPBI, PEIICHHH TAODAABHBIX IIPOOAEM YCTOHYHBOIO PA3BUTHA YCAOBEYECTBA — CHIPHEBOI,
SHEPIETUYCCKOHW, IIHIINEBOH M 9KOAOTHYECKOH OE30IIaCHOCTH, B PasBHTUN MCAHIIIHBL,
00ECIIEYEHHH YCAOBUI YCIIEIITHOTO TPYAA U 9KOAOTHYECKH KOM(POPTHOI KU3HH KAKAOTO YACHA
o0I1eCTBA;
€CTECTBEHHO-HAYYHOMN IPAMOTHOCTH: IIOHUMAHHUSA CYIIHOCTH METOAOB IIO3HAHUSA, HCIIOAB3YEMBIX
B CGCTECTBCHHBIX HAyKaX, CIIOCOOHOCTH HCIIOAB30BATH IIOAYYACMBIC 3HAHUA AAf AHAAHM3A U
OOBACHEHU ABACHUI OKPY/KAFOIIETO MUPA U IIPOUCXOAAIIUX B HEM M3MEHEHHH, YMEHUA ACAATH
OOOCHOBAHHBIC 3aKAFOYCHHUSA HA OCHOBE HAYYHBIX (PAKTOB M HMCIOIIHUXCA AAHHBIX C IICABIO
ITIOAYYICHHA AOCTOBEPHBIX BEIBOAOB;
CIOCOOHOCTH CaAMOCTOSITEABHO HCIIOAB30BATH XUMHYCCKHE 3HAHUA AAS PEIICHHA IIPOOACM B
PEAABHBIX JKU3HEHHBIX CUTYAIINAX;
HMHTEPECa K IIO3HAHUIO U UCCACAOBATEABCKON ACATEABHOCTH;
TOTOBHOCTH H CIIOCOOHOCTH K HEIIPEPHIBHOMY OOPa30BAHUIO M CAMOOOPA30BAHHUIO, K AKTHBHOMY
HOAyT'IeHI/IIO HOBBIX 3HaHHI>i I10 XUMHUHU B COOTBETCTBHUU C KU3HCHHBIMU HOTPC6HOCTHMI/I;
HMHTEpECa K OCOOEHHOCTAM TPYAQ B Pa3AHYHBIX chepax MPOodPeCcCHOHAABHOH ACATEABHOCTH.

MeTanpeAMeTHBIE PEe3yABTATHI

MeTammpeAMETHBIE PE3YABTATEL OCBOCHHSA YICOHOTO IIPEAMETA «XHUMHUA» HA YPOBHE CPEAHETO

00I1Iero 06Pa30BAHUA BKAIOYAFOT:

3HAYHMEIC AAA  (DOPMHPOBAHHA MHPOBO33PEHHA OOYYAOIINXCH — MEKAHUCIIHIIAIHAPHBIC
(MeKIIpEAMETHBIE) OOINEHAYIHBIE IIOHATUA, OTPAMKAFOIIHE IIEAOCTHOCTD HAYIHON KAPTUHBI MUPA
n cuenndHUKy METOAOB IIO3HAHNSA, MCIIOAB3YEMbIX B €CTECTBCHHBIX HAYKaX (MATEPHs, BEIECTBO,
SHEprusd, ABACHUE, IIPOIIECC, CUCTEMA, HAYIHBIN (DAKT, IIPHHIIUIL, THIIOTE32, 3AKOHOMEPHOCTb,
3aKOH, TEOPU, HCCACAOBAHIE, HADAFOACHHE, H3MEPEHIE, SKCIIEPUMEHT U APYIHE);
VHUBEPCAABHBIE YICOHBIC ACHCTBHA (IIO3HABATEABHBIC, KOMMYHHKATHBHBIC, PEIYAATHBHEIE),
obecriequBaromue  popMupoBaHue  (PYHKIHMOHAABHOM  IPAMOTHOCTH M COIIMAABHOIT
KOMIICTEHIIUU OOYYAFOIIIXCS;

CIIOCOOHOCTH OOyYarOIIXCA HCIIOAB30BATD OCBOCHHBIE MEKAUCITUIIAMHAPHBIE,
MHUPOBO33PEHYECCKIE 3HAHUA M YHHBEPCAABHBIC YICOHBIE ACHCTBHA B IIO3HABATCABHOH U

COIMAABHOM IIPAKTHKE.
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MeTanp E€AMETHDBIC peSyAbTaTbI OTp AKAXOT OBAAACHHC  YHUB CpCQAbHI)IMI/I y‘IC6HI)IMI/I

IIO3HABATCAPHBIMH, KOMMYHHUKATUBHBIMHA 11 pCF YASATHBHBIMI ACﬁCTBHHMH.

ITosHaBaTeAbHEIE YHUBEPCAABHEIE yUeOHbBIE ACHICTBHA

ba3zosbie Aormueckue AeﬁCTBHHI

CAMOCTOSTEABHO  (DOPMYAHPOBATH M aKIYAAU3HPOBATH  IIPOOAEMY, BCECTOpPOHHE — ¢é
paccMaTpUBATH;

OIIPEACAATD IIEAU ACATEABHOCTH, 33AABas ITAPAMETPHI U KPHUTEPHH UX AOCTIKECHHUSA, COOTHOCHTD
PE3YABTATHI ACITEABHOCTH C ITOCTABACHHBIMU IICASMI;

HCIIOAB30BATH IIPHU OCBOCHUH 3HAHUI IIPUEMBI AOTHYECKOTO MBIIIIACHHUS — BBIACASTH XaPAKTCPHBIC
IIPU3HAKH ITOHATUI U YCTAHABAUBATD UX B3AHMOCBS3b, HCIIOAB30BATh COOTBETCTBYIOIIIUE ITOHATHSA
AASL OOBACHEHHSA OTACABHBIX (DAKTOB U ABACHUII;

BBIOHPATH OCHOBAHUA U KPUTEPHHU AAA KAACCH(PUKAITHH BEIIECTB U XUMHYECKUX PEAKIINL;
YCTAaHABAMBATD IIPHYNHHO-CACACTBEHHBIC CBSI3H MEIKAY M3YIACMbIMU ABACHUAMEL;

CTPOHUTH AOTMYCCKUE PACCYKACHUA (MHAYKTHBHBIC, ACAYKTHBHBIC, II0 AHAAOTHH), BBIABASTDH
3aKOHOMEPHOCTH U IIPOTUBOPEYHSA B PACCMATPHUBACMBIX ABACHUAX, (POPMYAHPOBATH BEIBOABI I
3aKAIOYCHUSA,

IIPUMEHSATD B IPOLIECCE O3HAHNSA, NCIIOAB3YEMBIC B XUMHH CIMBOAHYECKHE (3HAKOBBIC) MOACAH,
IIPpeOOPa3OBBIBAT MOACABHBIC IIPEACTABACHUA — XHMHYCCKAN 3HAK (CHMBOA) DACMCHTA,
XUMHNYCCKasA @)OpMyAa, ypaBHCHI/IC XHMH‘ICCKOIZ pCaK]_[I/II/I —_ HPI/I pCLT_[CHI/II/I y‘IC6HbIX
ITO3HABATEABHBIX M ITPAKTUIECKUX 3aAa4, IIPUMEHATH HA3BAHHBIE MOACABHBIE IIPEACTABACHUA AAS

BBIABACHMA XapaKTeprIX HPI/I3HaKOB HN3y9aCcMbIX BCILIECTB U XUMHYICCKHX peaKunﬁ.

Baszosrie HNCCACAOBATCABCKHE AeﬁCTBHﬂ:

BAAACTH OCHOBAMH METOAOB HAYYHOTO ITO3HAHUSA BEIIECTB M XUMIYCCKUX PEAKIIHI;
OPMYAHPOBATH LIEAN U 3aAAYH HCCACAOBAHISA, HCIIOAB30BATH IIOCTABACHHBIC I CAMOCTOATEABHO
ccpopMyAHpPOBaHHBIE BOIIPOCH B KAYECTBE HHCTPYMEHTA IIO3HAHHA H OCHOBBI AAS (DOPMHUPOBAHISA
TUITOTE3BI ITO IPOBEPKE IIPABUABHOCTH BBICKA3BIBACMBIX CYIKACHIIT;

BAQACTb  HABBIKAMH ~ CAMOCTOATCABHOIO  IIAAHHPOBAHHA N IIPOBEACHHS  YICHHYCCKUX
5KCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUA HAOAOAATH 32 XOAOM IIPOIIECCA, CAMOCTOATEABHO
IIPOTHO3HPOBATh €r0 PE3YABTAT, (POPMYAHPOBATH OOOOINEHHA K BBIBOABI OTHOCHTEABHO
AOCTOBEPHOCTH PE3YABTATOB MCCACAOBAHUSA, COCTABAATH OOOCHOBAHHBIA OTYET O IIPOACAAHHON
pabore;

IIPHOOPETATD OIBIT YICHHIECKON NCCACAOBATEABCKON U IIPOCKTHOM ACATEABHOCTH,

HpOHBA}ITb CHOCOOHOCTE ¥ TOTOBHOCTH K CaMOCTOATEAPHOMY IIOHCKY MCTOAOB pCLT_ICHI/IH

HpaKTHqCCKI/IX 3aAa4, HpI/IMCHeHI/I}O pa3AI/I°IHbIX MCTOAOB ITIO3HAHIAA.

PaGora c uadopmarueii:

OPHUEHTHPOBATHCA B PASAMYHBIX HCTOYHHKAX HH(OPMAIMH (HAYIHO-IIONYAAPHAS ANTEPATypa
XUMHYECKOIO COACP/KAHHA, CIPaBOYHBEIE ITOCcOOmMsA, pecypcol MHTepHera), aHaAM3HPOBATH
HH(OPMAITNIO PAZAMYHBIX BHAOB H (POPM IIPEACTABACHHA, KPUTHYECKH OICHHBATH €&
AOCTOBEPHOCTB H HEIIPOTUBOPEUYUBOCTB;

dOpMyAHPOBATE 3AIIPOCHL H IIPUMEHATH PA3AIYHBIEC METOABI IIPH IIOUCKE U OTOOPE HH(POPMALIHH,
HEOOXOANMOI AAfl BEIITOAHEHISA YICOHBIX 3aAa9 OIIPEACAEHHOIO THIIA;

IIPHOOPETATh OIBIT HCIIOAB3OBAHHA HH(MOPMAITHOHHO-KOMMYHHKATHBHBIX TEXHOAOIMH U
PA3AMYHBIX TIONCKOBBIX CHCTEM;

CAMOCTOSITEABHO ~BBIOHPATH OIITHMAABHYIO (POpMYy TIpeAcTaBAeHHA HHEAOPMAIIUN (CXEMBL,

rpaduKH, AUATPAMMBI, TAOAUIIBL, PUCYHKI U APYIHE);
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®  JICIIOAB30BATh HAYYHBIH fA3BIK B KAYECTBE CPEACTBA IIPH pabOTE ¢ XUMHUYECKONH HH@OPMAIIHEH:
IIPUMEHATD MEKIIPEAMETHBIE ((PU3HYECKHE M MATEMATHYECKUE) 3HAKH M CHMBOABIL, (DOPMYABI,
a00peBHATYPBI, HOMEHKAATYPY;

®  HCIOAB30BATH H IIPEOOPA3OBEIBATH 3HAKOBO-CUMBOAHYECKIE CPEACTBA HATAAAHOCTH.

KomMmyHHKAaTHUBHBIE YHHBEPCAABHBIE YUeOHBIE ACHCTBHA:

® 32AaBaTh BOIPOCHL IO CYIIECTBY OOCYKAAEMON TEMBI B XOAE AHMAAOIA HU/HMAM AHMCKyCCHU,
BBICKA3BIBATD HACH, (DOPMYAHPOBATH CBOHM IIPEAAOKEHHS OTHOCHUTEABHO  BBITOAHCHHSA
IIPEAAOKEHHOM 3aAA9M;

® BRHICTYHATb C IIPE3CHTAIMCH PE3YABTATOB ITO3HABATEABHON ACATEABHOCTH, ITOAYYCHHBIX
CAMOCTOATEABHO HAM COBMECTHO CO CBEPCTHHUKAMH IIPH  BBIIOAHEHHH XHMHYECKOTIO
SKCIIEPUMEHTA, IIPAKTHYECKON pPabOTBI IO HCCAEAOBAHHIO CBOMCTB M3yYAEMBIX BEIIECTB,

peaAmsanuy y4eOHOTo IIpoekTa U (POPMYAHPOBATH BBIBOABI IIO PE3YABTATAM IIPOBEAECHHBIX

HCCACAOBAHUI ITyTEM COTAACOBAHHUSA ITO3UITHI B XOAC OOCYKACHHSA 1 OOMEHA MHCHISAMHU.

PeryasaTuBHEBIE YHUBEpPCAABHBIE YUeOHbBIE ACHICTBHA

®  CaMOCTOATEABHO IAAHHPOBATH U OCYIIECTBAATH CBOIO ITO3HABATCABHYIO ACATEABHOCTD, OIIPEACASAS
e€ IIEAH U 32AQ9H, KOHTPOAHPOBATH H 110 MEPE HEOOXOAUMOCTH KOPPEKTUPOBATE IIPEAAATAEMBIIT
AATOPUTM ACHCTBHI IIPH BBITOAHEHHN VYEOHBIX M HCCACAOBATEABCKHX 3aAa4, BBIOHPATH
HanboAee 9POEKTUBHBII CITOCOO HX PEIIECHNSA C YIETOM ITIOAYICHHA HOBBIX 3HAHHUI O BEIIIECTBAX

N XIIMHYCCKIX pCﬁKL[I/IHX;

®  OCYIIECTBAATH CAMOKOHTPOAD CBOEI ACATEABHOCTH HA OCHOBE CAMOAHAAN32 U CAMOOIIECHKH.
ITpeameTHBIE Pe3yABTATHI
10 xaacc
ITpeameTHBIE PE3YABTATEI OCBOEHUSA Kypca «OpraHudeckas XUMHUMD» OTPAKAFOT:
- cOPMHPOBAHHOCTD IPEACTABACHHH O XHMHYECKOH COCTABAAIOIIEH €CTECTBEHHOHAYIHOM
KapTI/IHI)I MI/Ipa, pOAI/I XUMHH B ITO3HAHUU SBACHII HPI/IPOABI, B (bOpMI/IpOBaHI/H/I MBIIIIACHUSA M
KYABTYPBI AHYHOCTH, €€ (DYHKIIMOHAABHOM IPAMOTHOCTH, HEOOXOAUMO AASA PEIICHHA IPAKTHIECKUX
32A29 U 9KOAOTMYECKH OOOCHOBAHHOTO OTHOIIIEHHSA K CBOEMY 3AOPOBBIO U IIPHPOAHOM CPEAE;
- BAAACHHE CHCTEMOHM XHMHMYECKUX 3HAHMM, KOTOpPasd BKAIOYAET: OCHOBOITOAATAIOIIHE ITOHATHA
(XMMHYECKAIT  SAEMEHT, ATOM, JACKTPOHHAA OOOAOYKA aTOMa, MOAEKYAd, BAACHTHOCTD,
9AEKTPOOTPULIATEABHOCTD, XUMIUYIECKAs CBA3b, CTPYKTYpHad (popMyAa (pasBEPHYTAA U COKPAILIEHHAA),
MOAB, MOAIPHAA MACCA, MOAAPHBI OOBEM, YTAEPOAHBIH CKEAET, (DYHKITHOHAABHASA IPYIIIIA, PAAUKAA,
H30MEPHSA, HM3OMEPHl, TOMOAOTHYECKHI  PAA, TOMOAOTH, YIA€BOAOPOABI, KHCAOPOA H
A30TCOAEPIKAIIIE COEAMHEHHA, MOHOMEP, ITOAMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOAEKYASPHBIC
COCAMHEHUA); TEOPHH U 3aKOHBI (Teopus cTpoeHns opranmdeckux serects A.M. Byraeposa, 3akon
COXPAaHEHHNs MACCHI BEIIECTB); 3aKOHOMEPHOCTH, CHMBOAMYECKIN A3BIK XUMUH; MHPOBO33PEHYECKIE
3HAHWA, ACKAINNE B OCHOBE ITOHUMAHHA IPHYMHHOCTH M CHCTEMHOCTH XHMHYECKHX ABACHHH,
daKkTOAOTIYECKE CBEACHHA O CBOMCTBAX, COCTABE, ITOAYYCHHH H OE€30ITACHOM HCIIOAB30BAHUM
BaKHEHIIINX OPIraHUYECKHUX BEITIECTB B OBITY U IIPAKTHYECKON ACATEABHOCTH YEAOBEKA;
- cOPMHPOBAHHOCTD YMEHHUI BBIABAATH XAPAKTEPHBIC IIPU3HAKMA IIOHATHH, YCTAHABAUBATH HX
B3aMOCBA3b, HCIIOAB30BATh COOTBETCTBYIOIIHE IIOHATHA IIPU OIHMCAHHH COCTaBa, CTPOECHHA H
IIPEBPAITICHUN OPTAHUYECKIX COCATHEHNH;
- cOpPMHPOBAHHOCTD YMEHHH HCIOAB30BATH XHMUYECKYIO CHMBOAUKY AAfl  COCTABACHHSA
MOAEKYASIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTON, COKPAIIEHHON) (DOPMYA OPraHHMYECKHX BEIECTB U
YPaBHEHHUN XHMHIYECKUX PEAKIINH, HM3TOTABAHBATE MOAEAM MOAEKYA OPIaHHYECKHX BEIIECTB AAf

I/IAAIOCTpaLII/II/I X XUMHUYCCKOI'O 1 HpOCTpaHCTBCHHOFO CTpOCHI/IH;
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- chOpMUPOBAHHOCTD YMEHHUH YCTAHABAUBATD IIPUHAAACKHOCTD H3YICHHBIX OPTAHIYICCKUX BEIIECTB
[0 UX COCTaBy M CTPOCHUIO K OIPEACACHHOMY KAACCY/IPyIIIC COCAMHEHUI (YTACBOAOPOABL,
KHCAOPOA M a30TCOAEPIKAIIUE COCAMHEHHNA, BBICOKOMOAEKYASPHBIE COCAMHEHHSA), AABAThb WM
HazBaHwus 110 cucremarndeckoii HomerkAaatype (IUPAC), a Taxike mpUBOAUTE TPUBHAABHBIC HA3BAHUA
OTAEABHBIX OPTAaHHYECKHX BEIINECTB (ITHAEH, IPOITMAEH, AIlETHACH, 3THACHIAHMKOAB, TAUIIECPHH,
denoA, POpPMAABAETHA, ALTETAABAECTHA, MyPaBbHHAA KHCAOTA, YKCYCHAsA KHCAOTA, OACHHOBASA KHCAOTA,
CTEAPUHOBAS KHCAOTA, IAFOKO3a, (PPYKTO3a, KPAXMaA, IIEAAFOAO34, TAUIIHH);

- chOPMHUPOBAHHOCTD YMEHHUSA OIIPEACAATH BUABI XHMIYECKON CBA3U B OPraHUYECKUX COCAMHECHHAX
(oAMHApHBIE U KPATHEIE);

- cPOPMHUPOBAHHOCTD YMEHUA IIPUMEHATH ITOAOKEHHUA TEOPUU CTPOCHHA OPraHHYECKHUX BEIECTB
A.M. ByraepoBa AAfl OOBACHEHNA 3aBICUMOCTH CBOMCTB BEIIIECTB OT X COCTABA U CTPOCHHUSA; 3aKOH
COXPaHEHUs MACCHI BEITIECTB;

- ¢ OPMHPOBAHHOCTD YMEHHUI XapaKTEPU30BATh COCTaB, CTPOEHHE, (DUINIECKHE M XUMHYECKHE
CBOMCTBA THUIIMYHBIX ITPEACTABUTEAEH PA3AMYHBIX KAACCOB OPIaHHYECKHX BEIEeCTB (METaH, 3TaH,
3THACH, IIPOIIHACH, ALETHAEH, OyraameH-1,3, mermaOyraamenl,3, OEH30A, METAHOA, ISTAHOA,
3TUACHIAHKOAD, TAUIEPHUH, (DEHOA, alleTaABACIHUA, MypaBbHHAs H YKCYCHAd KHCAOTBI, IAFOKO3a,
KpaxMaA, IIEAAFOAO33, AMIHOYKCYCHAsl KHCAOT2), HAAFOCTPHPOBATH TEHETHIECKYIO CBA3b MEKAY HIMU
YPaBHEHUAMH COOTBETCTBYIOIIIMX XUMHUYECCKUX PEAKIINNA C MCIIOAB30BAHUEM CTPYKTYPHBIX (DOPMYA;

- ¢(pOpMUPOBAHHOCTh YMEHHUA XapPaKTEPHU30BATh HCTOYHUKH YIACBOAOPOAHOTO ChIPbA (HedTH,
IIPUPOAHBIA I43, JTOAB), CIOCOOBI HX HEPEPAOOTKH H IIPAKTHYECKOE IIPHUMEHEHHE ITPOAYKTOB
IepepadoTK;

- cOPMHPOBAHHOCTD YMEHHUI IIPOBOAUTH BBIYUCACHHUS IO XHMUYECKUM YPaBHEHHAM (MacCHI,
00BbEMA, KOAUYIECTBA MCXOAHOIO BEINIECTBA MAU IIPOAYKTA PEAKITUH 110 M3BECTHBIM Macce, OOBEMY,
KOAHMYECTBY OAHOTO U3 MCXOAHBIX BEIIIECTB HAU IIPOAYKTOB PEAKIIUN);

- cpOpPMHPOBAHHOCTD YMEHHH BAAAETh CHCTEMOH 3HAHHII OO OCHOBHBIX METOAAX HAyIHOTO
ITO3HAHUA, UCIIOAB3YEMBIX B XHMHUH IIPH H3YYECHUHU BEIIECTB U XUMIYECKUX ABACHUH (HAOAFOACHUE,
HU3MEpPEHHUE, SKCIIEPUMEHT, MOACAHMPOBAHNUE), UCIIOAB30BATh CUCTEMHBIC XUMHYECKHAE 3HAHUA AASA
IIPUHATHA PEIIEHUH B KOHKPETHBIX KU3HEHHBIX CHTYAIlUAX, CBA3AHHBIX C BEIIECTBAMH M HX
IIPIMEHEHHUEM;

- cOPMUPOBAHHOCTh YMEHUI COOAFOAQTH IIPABHAA ITOAB3OBAHHA XHMHUYECKOH IIOCYAOH W
AaDOPATOPHBIM OOOPYAOBAHHEM, 4 TAKKE IIPABHAA OOPAIIEHHUA C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKITHAMHE 11O BBIIOAHEHHIO AADOPATOPHBIX XHMUYECKUX OITBITOB;

- cOpPMHPOBAHHOCTb YMEHHH IIAAHHPOBATH M  BBIIIOAHATH XUMHYECKHH  OKCIIEPUMEHT
(IIpeBpaIlleHUA OPraHMYECKHX BEINECTB IIPH HAIPEBAHUM, IIOAYYCHHE JTHACHA WU H3yYEHUE €ro
CBOICTB, KAYECTBEHHBIC PEAKIIMHI OPraHHYECKHX BEINECTB, ACHATYpAIHA OEAKOB IIPHU HAIPEBAHHH,
LIBETHBIE PEAKIINU OEAKOB) B COOTBETCTBHH C IIPABHAAMU TEXHUKH O€30IIACHOCTH IIPU OOPAIEHUH C
BEIIIECTBAMU U AaDOPATOPHBIM  OOOPYAOBAHHEM, IIPEACTABAATH PE3YABTATH XHMHYECKOTO
sKCIIeprMeHTa B (DOPME 3aIIUCH YPABHEHUNH COOTBETCTBYIOIINX PEAKITHH 1 POPMYAUPOBATH BHIBOABI
Ha OCHOBE 9THX PE3YABTATOB;

- c¢OpMHPOBAHHOCTD YMEHHUI KPHUTHYECKH aHAAU3HPOBATH XHUMHIYECKYIO HH(MOPMAIINIO,
ITOAYYIAEMYFO U3 Pa3HBIX HCTOYHHUKOB (CPEACTBA MacCOBOM nHopmannn, MHTepHET U APyIUXx);

- ¢(hOPMUPOBAHHOCTD YMEHHH COOAIOAATH IIPABHAA S9KOAOIMYECKU IIEACCOOOPA3HOIO IIOBEACHHA B
OBITY H TPYAOBOM ACATEABHOCTH B IIEAAX COXPAHEHUSA CBOEIO 3AOPOBBA U OKPYKAFOIIEH ITPUPOAHOI
CPEABI, OCO3HABATH OITACHOCTH BO3ACHCTBHUSA HA KHBBIE OPIaHM3MBI OIPEACACHHEIX OPTaHMYIECKUX
BEIIIECTB, ITOHUMAfA CMBICA ITOKasateAas ITAK, modcHATs Ha IprMepax CIIOCOOBI YMEHBIIECHUA U

IIPCAOTBPAILICHUS X BPECAHOTO BO3AEHCTBUA HA OpTraHn3M YCAOBCKA;
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- AAf OOYYAFOIIUXCSA C OIPAHIYCHHBIMU BO3MOMKHOCTAME 3AOPOBBS: YMEHUE IIPUMEHATH 3HAHUA 00
OCHOBHBIX AOCTYIIHBIX METOAAX TTO3HAHUSA BEIIECTB M XUMHUYECKUX ABACHUIT;
- AAfL CAEIIBIX I CAAOOBHAAIIIX OOYIAFOIIUXCA: YMEHHE UCITOAB30BATh PEABE(HO TOYEUHYIO CHCTEMY
obosuaueHnit \. bpafiad AAd 3anncy XUMIYecKux OOPMYA.

11 xaacc
[IpeameTHBIE Pe3yAbTATE OCBOCHMSA Kypca «O0Imas 1 HeOpraHudecKas XUMUMD OTPAKAIOT:
- cOpPMUPOBAHHOCTD IIPEACTABACHUN: O XHMHUYECKOH COCTABASIOIIEH €CTECTBEHHO-HAYIHON
KAPTUHBI MHpPa, POAU XHMHH B IIO3HAHUU ABACHHH IPHPOABI, B (DOPMHUPOBAHUHU MBIIIACHUA U
KYABTYPBI ~AMYIHOCTH, €€ (DYHKIIMOHAABHOM IPAMOTHOCTH, HEOOXOAUMOM AAfl  PEICHHA
IIPAKTHYECKUX 33aAa9 M 3KOAOIMYECKM OOOCHOBAHHOIO OTHOIIEHHSA K CBOEMY 3AOPOBBIO I
IIPUPOAHOH CPEAE;
- BAGACHHE CHCTEMOI XMMHYECKHX 3HAHHH, KOTOPAas BKAIOYAET: OCHOBOIIOAATAFOININE ITOHATHA
(XMMHYECKHIIT 9AEMEHT, aTOM, U30TOII, $-, P-, d- SAEKTPOHHBIE OPOUTAAM ATOMOB, HOH, MOAEKYAA,
MOAB, MOAAPHBIH 00BbEM, BAACHTHOCTD, 9IACKTPOOTPHULIATEABHOCTD, CTCIICHb OKICACHUSA, XUMITICCKAS
CBA3h (KOBAAGHTHAsf, HOHHAA, METAAAMYECKAS, BOAOPOAHAA), KPHUCTAAAMYECKAA PEIIETKA, THUIIBI
XIMHUYECKAX PEAKIINNA, PACTBOP, IACKTPOAUTHL, HEIAEKTPOANTHI, SIACKTPOAHTHYECKAA AMCCOITHAITIA,
OKHCAHUTEAB, BOCCTAHOBUTEAD, CKOPOCTh XUMUYECKON PEAKIINN, XUMIYECKOE PABHOBECHE); TEOPHH U
3aKOHBI (TEOPHA IACKTPOAUTHUECKOH Amcconmarum, repuoamdecknii 3akoH AV, Menaeaeesa,
32KOH COXPAHEHHA MACCHI BEIIIECTB, 3aKOH COXPAHEHHA M IIPEBPAIECHUA SHEPTHH IIPH XUMHYECKUX
PEAKINAX), 3aKOHOMEPHOCTH, CHMBOAMYECKHH A3BIK XUMHH, MUPOBO33PEHYECKIE 3HAHNUSA, ACKAIIIITE
B OCHOBE IOHHMAHUA HPHYUMHHOCTH M CHCTEMHOCTH XHMHYECKHX ABACHHH, (DAKTOAOTHYECKIE
CBEAEGHHSA O CBONMCTBAX, COCTaBE, IIOAYYEHHH M OE30IIACHOM HCIOAB3OBAHUN BayKHEHIIIHX
HEOPraHUYECKHUX BEIECTB B OBITY U IIPAKTHYECKON ACATEABHOCTH YEAOBEKA;
- c(pOPMHPOBAHHOCTD YMEHHH BBIABAATH XApPAaKTEPHBIE IIPU3HAKU ITOHATHH, YCTAHABAUBATH HX
B3aMOCBA3b, HCIIOAB30BATh COOTBETCTBYIOIIIHME ITOHATHA ITIPA OITMCAHUH HEOPTAHMYECKHX BEIIECTB
1 UX IIPEBPAIICHUIH;
- c(hOpPMHUPOBAHHOCTD YMEHUH HCIOAB30BATH XUMUYECKYIO CHUMBOAHUKY AASl COCTaBACHUA (DOPMYA
BCIIIECTB M YPaBHCHMN XHUMHWYCCKAX peaknui, cucrematadeckyro HomeHKAarypy (IUPAC) m
TPUBHAABHBIE HA3BAHUA OTACABHBIX HEOPIaHWYECKHX BEIeCTB (YrapHBIH Ia3, YIAGKHCABIM Tas3,
aMMMAK, TalIéHas N3BECTh, HETAIICHAA N3BECTh, ITUThEBAS COAQ, IINPUT U APYTHE);
- cOPMHUPOBAHHOCTh YMEHHUI OIIPEAEAATb BAACHTHOCTb M CTEIIEHb OKHCACHHUSA XUMHYECKHX
5AEMEHTOB B COCAMHEHHAX PA3AMYHOTO COCTaBa, BUA XHMHYECKOM CBA3M (KOBAAEHTHAsA, MOHHAA,
METAAAMYECKAf, BOAOPOAHAA) B COCAMHEHHAX, THII KPHUCTAAAMYECKOI PEIIETKH KOHKPETHOTO
BEIIECTBA (ATOMHAA, MOACKYAAPHAsA, HOHHAA, METAAAHMYECKAS), XaPAKTEP CPEABI B BOAHBIX PaCTBOPAx
HEOPTAHHMYECKUX COCAMHEHMIH;
- cOPMHPOBAHHOCTD YMEHHUI YCTAHABAUBATH IIPHHAAACKHOCTD HEOPIAaHUYIECKUX BEINECTB II0 UX
COCTaBy K OIPEACAEHHOMY KAACCY/IPYIIIE COCAMHEHUI (IIPOCTBIE BEIIECTBA — METAAABL U
HEMETAAABL, OKCHABI, OCHOBAHUA, KHCAOTHI, aM(POTEPHBIE THAPOKCHABI, COAH);
- cpOpPMUPOBAHHOCTh YMEHUI PACKPHIBATE CMBICA HepuoAumdeckoro sakona AJM. MemaeaeeBa u
AEMOHCTPHPOBATH €0 CUCTEMATU3HPYIOIIYIO, OOBACHUTEABHYIO M IIPOTHOCTHYCCKYFO (DYHKITHH;
- ¢pOpMUPOBAHHOCTh YMEHHUI XapPAKTEPU30BATH IAECKTPOHHOE CTPOCHHE aTOMOB XHMHIYECKUX
aremeHTOB 1—4 mepuoaos Ileproanmdeckoit cucremsr xummaeckux saementos AV Menaeaeesa,
HCIOAB3YS IOHATHA «S-, P-, d-9ACKTPOHHBIE OPOUTAAMY, «IHEPICTUYCCKHE YPOBHI», OOBACHATDH
3aKOHOMEPHOCTH M3MEHEHHUA CBOMCTB XMMHYECKUX SAEMEHTOB M UX COCAMHEHUI ITO IIEPHOAAM U
rpymmam [Tepuoamdeckoit cucremsr xumudaeckux sremenTos AV Menaeaeesa;
- cOpPMUPOBAHHOCTh YMEHHH XapaKT€PU30BATh (OIIMCBHIBATH) OOINME XHMHUYECKHE CBOMICTBA

HCOPTAaHUICCKUX BCIICCTB PA3AMYIHBIX KAACCOB, IIOATBCPIKAATE CYyIIIECTBOBAHHC TeHETUYECKOM CBA3U
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MEKAY HEOPIaHMYECKHMU BEIECTBAMU C ITOMOIIBIO YPABHEHHH COOTBETCTBYIOIIHX XHMHYECKHX
peaKITuit;

- chOPMHUPOBAHHOCTD YMEHUSA KAACCU(DHUIINPOBATD XUMUYECKIE PEAKIIHH ITO PA3ANYIHBIM IIPU3HAKAM
(4HCAY U COCTABY PEATMPYIOIIUX BEIIECTB, TEIIAOBOMY 9(P(DEKTy PEaKIMU, N3MECHEHUIO CTEIICHEH
OKHCAEHHUA SIAEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KATAAH3ATOPA);

- chOPMUPOBAHHOCTh YMEHUN COCTABAATH YPABHECHHSA PEAKIIHH PA3AUYHBIX THIIOB, IIOAHBIE U
COKpAIIEHHBIC YPABHEHUSA PEAKIINNT HOHHOTO OOMEHA, YIUTHIBASA YCAOBHSA, IIPU KOTOPBIX 9TH PEAKIIAN
HAYT AO KOHIIA;

- cpOpPMHPOBAHHOCTD YMEHHUI IPOBOAUTH PEAKIIHH, ITOATBEP/KAAIOIIHE KAYECTBEHHBIH COCTAB
PA3AHYHBIX HEOPTAaHWYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM IIyTEM HOHBI, IIPUCYTCTBYIOIINE B
BOAHBIX PACTBOPAX HEOPTAHHMYECKUX BEIIIECTB;

- cOPMUPOBAHHOCTD YMEHUI PACKPHIBATDH CYIITHOCTh OKHCAUTEABHO-BOCCTAHOBHTEABHBIX PEAKITUI
IIOCPEACTBOM COCTABACHUA 9ACKTPOHHOTO DAAAHCA ITUX PEAKIIHI;

- c(OPMHPOBAHHOCTD YMEHHH OOBACHATH 3aBUCHMOCTb CKOPOCTH XHMHYECKON PEAKIHH OT
Pa3AHYHBIX (PAKTOPOB; XapaKTep CMEIIEHUA XUMIYECKOTO PABHOBECHSA B 3aBICHUMOCTH OT BHEIITHETO
BosAericteus (mpunnuir Ae [lateane);

- cOPMUPOBAHHOCTh YMEHHIT XapaKTepHU30BATh XHMHUYECKHE ITPOIIECCH, AEKAIIHE B OCHOBE
IIPOMBIIIIAEHHOTO ~ TIOAYYEHHA CEPHOM KHCAOTBL, aMMHAKa, a Takike CHOPMUPOBAHHOCTD
IIPEACTABACHHI OO OOIIMHMX HAyYHBIX IIPUHIIUAIIAX U 9KOAOTHYECKAX IIPOOAEMAX XHMHIYECKOTO
ITPOM3BOACTBA;

- chOpMHPOBAHHOCTH YMEHHH IIPOBOAUTD BBITUCACHUSA C HCITOAB30BAHIEM ITOHATHA «MACCOBASA AOAS
BEIIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHH Ia30B IPU XUMUYECKUX PEAKIINAX, MACCH BEIIECTBA
“An OOBbEMA TIa30B II0 H3BECTHOMY KOAHYECTBY BEIIECTBA, MACCE HAH OOBEMY OAHOrO U3
VYIACTBYIOIINX B PEAKIIMH BEIIECTB, TEIIAOBOrO 3heKTa Peaknu Ha OCHOBE 3aKOHOB COXPaHEHHUSA
MAaCCHI BEIIECTB, IIPEBPAIIICHNA U COXPAHEHUsA SHEPIU;

- cOpPMHPOBAHHOCTD YMEHHH COOAOAATH IIPABHAA IIOAB3OBAHHUA XHMHYECKOW ITOCYAOH U
AaDOPATOPHBIM ODOPYAOBAHUEM, a TAKKE IIPABHAA OOPAIIECHUA C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHAMH 110 BEIIIOAHEHHIO AADOPATOPHBIX XUMUYECKHUX OITBITOB;

- cpOpPMHUPOBAHHOCTD YMEHUN IIAAHUPOBATH U BBIIOAHATH XUMUYECKUIT SKCIIEPUMEHT (Pa3AOKEHHE
IIEPOKCHAA BOAOPOAQ B IIPUCYTCTBHH KaTAAH3aTOPA, OIPEAECACHHE CPEABI PACTBOPOB BEIECTB C
IIOMOIIIBIO YHUBEPCAABHOI'O HHAUKATOPA, BAHAHIE PA3AHYHBIX (DAKTOPOB Ha CKOPOCTh XUMHYECKOH
PEAKITHH, PEAKIIMH HOHHOIO OOMEHA, KAYECTBEHHBIC PEAKIIUU Ha CYAbQAT-, KApPOOHAT- U XAOPHA-
AHUOHBI, HA KATHOH aMMOHUfA, PEIIEHUE SKCIIEPUMEHTAABHBIX 32Aa4 IO TeMam «MeTaAAb» u
«HemeTaaAb) B COOTBETCTBUH C IIPAaBUAAMH TEXHUKH O€30IIACHOCTH IIPU OOPAIIIEHNHN C BEIIIECTBAMK
1 AaDOPATOPHBIM OOOPYAOBAHHEM, IIPEACTABAATD PE3YABTATHI XHMUYECKOTO 3KCIIEpUMEHTa B hopme
3AIIMCH YPABHEHHUH COOTBETCTBYIOIIMX PEAKIUH U (POPMYAHPOBATH BBIBOABI HA OCHOBE 3THX
PE3YABTAaTOB;

- c¢OpMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAAU3UPOBATH XHUMHUYECKYIO HH(MOPMAIILIO,
ITOAYYAEMYIO U3 PA3HBIX UCTOYHUKOB (CPEACTBA MACCOBOIM KOMMYHUKaruu, VnTepreT nm Apyrux);

- cpOpPMHPOBAHHOCTD YMEHUI COOAIOAATD IIPABUAA SKOAOTMYECKH IIEAECOOOPA3HOIO IIOBEACHUS B
OBITY H TPYAOBOM ACATEABHOCTHU B IIEAAX COXPAHEHUA CBOEIO 3AOPOBBSA U OKPYKAIOIIEH IIPUPOAHOM
CPEABI, OCO3HABATH OIIACHOCTH BO3AEHCTBHA HA KHBBIE OPIAaHH3MBI OIPEACAEHHBIX BEITECTB,
noHnmas cMeICA 1tokasateAd [TAK, moscHATs Ha npuMepax CIOCOOBI yYMEHBIIECHHA U
IIPEAOTBPAIIICHHUA UX BPEAHOIO BO3ACHCTBUA HA OPTAHH3M YE€AOBEKA;

- AAfL OOYYAFOIIUXCSA C OIPAHIYEHHBIMU BO3MOMKHOCTAME 3AOPOBBS: YMEHUE IIPUMEHATH 3HAHUA 00

OCHOBHBIX AOCTYITHBIX MCTOAAX ITO3HAHMA BEIIECCTB M XMMHMYICCKHUX HBACHI/II>'I;
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- AAfL CACIIBIX U CAAOOBUAAIIUX OOYYAIOIIUXCA: YMEHHE HCIIOAB30BATh PEABE(HO TOYEUHYIO CUCTEMY

obozHadyennit A. Bpafiad AAf 3amECH XUMHIECKHX (DOPMYA.

Temaruueckoe IIAAHUPOBAHNE

10 xaacc
Ne HawnnvenoBanme paspeAoOB U TeM KoamgecrBo gacos Daexrponnsie (rdpoBLIE)
/m IIPOTPAMMBI Beero | Komrp. | Ilpakr. | 0OpaszoBaTeAbHBIE PECYpPCHI
padoTer | paboTEL
Pasaea 1. Teopernueckie OCHOBBI OPraHUYECKON XUMUH
1.1 | IlpeameT OpraHUYIECKON XHUMUM. Butaumorexka IIOK
Teopus cTpOCHUA OPraHUIECKIX 3 0 0 https://m.edsoo.ru/7t41837¢c
Coeanuennit A.M. byraeposa
Paszaea 2. YraeBoAOPOABI
2.1 | IlpeacABHBIE YTACBOAOPOABL — bubaumorexa LIOK
AAKAHEBL 2 0 0 https://m.edsoo.ru/7f41837¢c
2.2 | HermpeAeABHBIE JTACBOAOPOAH: Butanmorexka IIOK
AAKCHBI, AAKAAUEHBI, AAKHHBI 6 0 1 https://m.edsoo.ru/7t41837¢c
2.3 | ApoMAaTHYCCKHE YTACBOAOPOABI 2 0 0 bubaumorexa LIOK
https://m.edsoo.ru/7t41837¢c
2.4 | IlpupoAHBIE HCTOYHHUKU butanorexka [IOK
YTAEBOAOPOAOB H HX IlepepaboTKa 3 1 0 https://m.edsoo.ru/7t41837¢c
Pasaea 3. Kucaopoacoaeprkaliuie opraHudecKiue COeAMHEHIA
3.1 | Cauprer. ®Penoa 3 0 0 butaunorexka [IOK
https://m.edsoo.ru/7t41837¢c
3.2 | Aabaeruapr. KapOOHOBBIE KHCAOTEL bubanoreka [ITOK
Caosxubie 3(pupsI 7 0 1 https://m.edsoo.ru/7t41837¢c
3.3 | VraeBoast 3 0 0
Pasaea 4. AsoTcoaeprkainye OpraHUIeCKHE COEAMHEHUA
4.1 | AMuHB. AMHHOKHCAOTHI. 4 Bbubanoreka LIOK
Beaku 1 0 https://m.edsoo.ru/7t41837¢c
Pasaea. 5. BeicokoMOAeKyAsIpHBIE COEAMHEHIA
5.1 | Ilaacrmaccer.Kayuyku. Boaokna 1 0 0
Hroro no xypcy 34 2 2
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Temarnueckoe IIAAHUPOBAHHE

11 xaacc

Ne HawnnvenoBanme pasaeAoB U TeM Koamdgecro gacos Daexrponnsie (rudpoBbIC)

/m IIPOTPAMMBI Beero | Komtp. | ITpakr. 00pa3oBaTEABHBIE PECYPCEI
paboTer | paboTer
Pasaea 1. Teopernueckue ocHoBbl xumud (13 4)

1.1 | Crpoenmne aTomOB. 3 0 0 bubaunorexa [LIOK
IMeproanvecknii 3aK0H U https://m.edsoo.ru/7t41a636
[Mepuoanseckas cncrema
XHUMHIYCCKIX 9ACMCHTOB
AJ1. MenaeaeeBa

1.2 | Crpoerue BermecTsa. 4 0 0 bubaumorexa LIOK
MsaorooOpasue BerecTs https://m.edsoo.ru/7f41a636

1.3 | Xumuaeckne peakiuu 6 1 1 bubauorexa LIOK

https://m.edsoo.ru/7t41a636
Paszaea 2. Heopraamueckaa xumusa (17 u)

2.1 | MeraaAs 6 0 1 buoanorexka [IOK

https://m.edsoo.ru/7t41a636

2.2 | Hemeraaasr 9 0 1 bubanorexa [TOK

https://m.edsoo.ru/7t41a636

2.3 | CpA3p HEOPTAHHMYECKHUX I 2 1 0 bubanorexa [ITOK
OprasugecKkux BEIEeCTB https://m.edsoo.ru/7t41a636

Pasaea 3. Xumusa u sxu3sb. MesxnpeAMeTHbIe cBA3H (4 )
3.1 | Xumusa u ;Ku3Hb 4 0 0 bubanorexa [IOK
https://m.edsoo.ru/7t41a636
Hroro 34 2 3
IToypounoe maanupoBaHme
10 xaacc
Ne Koa- DopMEI
Haspanue pasaeaa, TeM ypoka BO 0P
ypoka wacos | FOETPOAR
Pasaea 1. IIpeamer opranudeckoii xumuu. Teopus 1
CTPOEHHA OPraHUYECKHUX COCAMHEHUI

Teopus XuM. CTPOEHHUS OPT. COCAMHECHIH. https://resh.edu.ru
1 XuMm. cBA3H B Opr. coeAnHeHnax. OcoGeHHOCTH 1 subject/lesson/61

OPTaHUYECKUX COCAMHEHUI 49 /main /170400

Pasaea 2. YTA€BOAOPOABI B MX IPUPOAHBIE UCTOUHHKH 13 l_Ilcppp_—lz

Anxansl. [TuKAOaAKAHBL. HOMEHKAATYPA, https://resh.edu.ru

2 CTPOCHHE MOAEKYA, H30MEpUs 1 subject/lesson/61
51/main/150012

Anxansl [lukaoasxkassr: pus. 1 XUM. CBOKCTBA, https://resh.edu.ru

3 IIOAYYCHHUE U IIPUMEHEHIE 1 subject/lesson/61
51/train/149997

ITpaxruueckas pabora Ne 1 «Onpeaesenne
4 YTA€POAQ, BOAOPOAA, XAOPA B OPraHUYECKHUX 1 IIp.p.

BEIIIECTBAX»
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6151/main/150012/
https://resh.edu.ru/subject/lesson/6151/main/150012/
https://resh.edu.ru/subject/lesson/6151/main/150012/
https://resh.edu.ru/subject/lesson/6151/train/149997/
https://resh.edu.ru/subject/lesson/6151/train/149997/
https://resh.edu.ru/subject/lesson/6151/train/149997/

AAKEHBI: HOMECHKAATYPa, H30MEPHA CTPOCHIUE

resh.edu.ru

https:

5 MOAEKYA. 1 subject/lesson/54
12/main/212567
AAKeHb: (PU3. ¥ XUM. CBOHCTBA, IPUMEHEHIE U https://resh.edu.ru
6 ITOAYYEHIE 1 subject/lesson/54
12/train /212570
. ITpakruaeckaa pa6ora Ne 2 «IToayuenue 1 [p.p.
9THUAEHA U OIIBITHI C HUM»
https://www.youtu
8 Anxkaauensr. Kayayxkm. 1 be.com/watch?v=7
VyFOQHUU7Ac
AAKUHEL, O0IIIad XapaKTepUCTHKA https://www.youtu
9 FOMOAOTHYECKOIO PAAA 1 be.com/watch?v=I]
[Vas91.1i8
https://infourok.ru
10 Apener. bersoa. O0brmas xapakTepucTuka 1 /areny-
4865653.html
https://infourok.ru
1 I'eHeTHgecKas CBA3D MEKAY YTACBOAOPOAAMU 1 geneticheskaya sv
vaz_klassa uglevod
orodov-306144.htm
12 ITosropenne u 06061eHIE 1
13 Konrpoabnas pa6ora Ne 1 «YraeBoAopoAbD 1 K.P.
IIpupoAHbIe HCTOYHUKH YTAEBOAOPOAOB: HEMDTD, https://resh.edu.ru
14 IIPUPOAHBII I'a3, KAMEHHBIH YTOAD 1 subject/lesson/61
48/main /170465
Paszaea 3. Kucaopo- u azorcoaeprkaiiye OpraHudecKye 15 IIp.p.—-1
COEAMHEHUA Kp.-1
I1peaeAbHBIE OAHOATOMHBIE CIIUPTHL: CTPOCHHE, https://resh.edu.ru
15 HOMEHKAQTYPa, H30MEPH, CBOHCTBA, 1 subject/lesson/47
IIpUMeHEHHE U HoAydenue. Aab.orr. 69/main /150554
Muoroaromusie TIPEACABHBIE CITUPTHI. https: Www.youtu
16 Baskmerimmie mpeAcTaBUTEAH, CBOIICTBA, 1 be.com/watch?v=E
IIPUMEHEHHE. mVXUC7nnD8
https://resh.edu.ru
17 ®enoasr. O0IIIAA XaPAKTEPUCTHKA 1 subject/lesson /57
27/main/150581
https://resh.edu.ru
18 AAbAETHABL B KeTOHBL. OOIIIas XapaKTepUCTHKA 1 subject/lesson/47
76/main /150608
Kapbonossie krcaoTsl. CTpOECHHE MOAECKYA, https://www.youtu
19 CBOICTBA, IIPUMEHCHIE, OTACABHBIC 1 be.com/watch?v=-
ITPEACTABUTEAH KZy6ahS300
20 ITpakrmaeckaa pab6ora Ne 3. 1 Tp.p.
N AenTHdUKAIINA OPraHUYIECKIX BEI-B
https://www.youtu
21 Caoxuble acpupsr. 7Kuper. 1 be.com/watchrv=

DhOs9mkpURO
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https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/5412/train/212570/
https://resh.edu.ru/subject/lesson/5412/train/212570/
https://resh.edu.ru/subject/lesson/5412/train/212570/
https://www.youtube.com/watch?v=7VyFQHUU7Ac
https://www.youtube.com/watch?v=7VyFQHUU7Ac
https://www.youtube.com/watch?v=7VyFQHUU7Ac
https://www.youtube.com/watch?v=IJJVas9L1j8
https://www.youtube.com/watch?v=IJJVas9L1j8
https://www.youtube.com/watch?v=IJJVas9L1j8
https://infourok.ru/areny-4865653.html
https://infourok.ru/areny-4865653.html
https://infourok.ru/areny-4865653.html
https://infourok.ru/geneticheskaya_svyaz_klassa_uglevodorodov-306144.htm
https://infourok.ru/geneticheskaya_svyaz_klassa_uglevodorodov-306144.htm
https://infourok.ru/geneticheskaya_svyaz_klassa_uglevodorodov-306144.htm
https://infourok.ru/geneticheskaya_svyaz_klassa_uglevodorodov-306144.htm
https://resh.edu.ru/subject/lesson/6148/main/170465/
https://resh.edu.ru/subject/lesson/6148/main/170465/
https://resh.edu.ru/subject/lesson/6148/main/170465/
https://resh.edu.ru/subject/lesson/4769/main/150554/
https://resh.edu.ru/subject/lesson/4769/main/150554/
https://resh.edu.ru/subject/lesson/4769/main/150554/
https://www.youtube.com/watch?v=EmVXUC7nnD8
https://www.youtube.com/watch?v=EmVXUC7nnD8
https://www.youtube.com/watch?v=EmVXUC7nnD8
https://resh.edu.ru/subject/lesson/5727/main/150581/
https://resh.edu.ru/subject/lesson/5727/main/150581/
https://resh.edu.ru/subject/lesson/5727/main/150581/
https://resh.edu.ru/subject/lesson/4776/main/150608/
https://resh.edu.ru/subject/lesson/4776/main/150608/
https://resh.edu.ru/subject/lesson/4776/main/150608/
https://www.youtube.com/watch?v=-KZy6ahS3Oo
https://www.youtube.com/watch?v=-KZy6ahS3Oo
https://www.youtube.com/watch?v=-KZy6ahS3Oo
https://www.youtube.com/watch?v=DhOs9mkpUR0
https://www.youtube.com/watch?v=DhOs9mkpUR0
https://www.youtube.com/watch?v=DhOs9mkpUR0

ITosropenue u 0O006IIEHIE

22 «KHcAOpOAOCOAEPIKAIIINX OPTAHITIECKIX 1
BEIIIECTBY»
VrAeBoABI: KAaccrpUKaITus, CBOHCTBA, https://resh.edu.ru
23 IIPUMEHEHHE 1 subject/lesson/61
50/main/150691
https://www.youtu
24 AMPHBI: CTPOCHIE MOAEKYA, CBOMCTBA 1 be.com/watch?v=
GMOO0rXCk3w
AMIHOKHCAOTBI: CTPOECHHE MOAEKYA, CBOICTBA, https://resh.edu.ru
25 3HAYEHITE 1 subject/lesson/47
43/main/150746
https://www.youtu
26 beaxm: kaaccudukarys, cBOMCTBA, 3HAYCHIE 1 be.com/watch?v=q
3t1dRBanPc
HykAeuHOBEIE KHCAOTEL: CTPOEHUE, CBOHCTBA, https://www.youtu
27 3HAYCHUE 1 be.com/watch?v=F
41.2csD71.aQ
https://resh.edu.ru
28 ITosropenune u 06061IEHIE 1 subject/lesson/62
96/main/212593
29 KonTpoabHasa paGora 2 1 KP.
Pazaea 4. Opranudeckas XuMusA 1 00IIIeCTBO 5 Ip.p.-1
https://resh.edu.ru
30 IToammeper. ITaacTmaccsr 1 subject/lesson/60
95/main/150826
https://www.voutu
31 Boaoxkua 1 be.com/watch?v=
D4GrRPsOFI
0 ITpakruueckasa pabora Ne 4. PacriosHaBanue 1 Tp.p.
IMAACTMACC ¥ BOAOKOH.
buorexunoaormst. ['ennas u kaerounasn https://resh.edu.ru
33 nmxeHepus. Kanonuposanue. 1 subject/lesson/54
52/main/150815
34 ITosropenne u 06001IEHIE KypCa 1
11 xaacc
Ne Ha3zBanue pasaesa, TeM ypoka Koa-so | @opmer 20P
ypoka YaCOB |KOHTPOASA
OO611asa 1 HeOpraHUYECKad XUMUA 13 K.P.-1
Pasaea 1. Teoperudyeckre OCHOBBI XUMHU Ilp.p.-1
Tema 1.1. Crpoenue aromos. ITeproanyeckuii 3aKoH u
Ilepuoandeckas cucrema xummiecknx saemenTros AH. 3 -
MenaeaeeBa
OCHOBHEIE CBEAEHHSA O CTPOEHIH https://resh.edu.ru
1 ATOMA. 1 subject/lesson/64
79/main /150993
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https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/6150/main/150691/
https://www.youtube.com/watch?v=GM0O0rXCk3w
https://www.youtube.com/watch?v=GM0O0rXCk3w
https://www.youtube.com/watch?v=GM0O0rXCk3w
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://www.youtube.com/watch?v=q3f1dRBanPc
https://www.youtube.com/watch?v=q3f1dRBanPc
https://www.youtube.com/watch?v=q3f1dRBanPc
https://www.youtube.com/watch?v=F4L2csD7LaQ
https://www.youtube.com/watch?v=F4L2csD7LaQ
https://www.youtube.com/watch?v=F4L2csD7LaQ
https://resh.edu.ru/subject/lesson/6296/main/212593/
https://resh.edu.ru/subject/lesson/6296/main/212593/
https://resh.edu.ru/subject/lesson/6296/main/212593/
https://resh.edu.ru/subject/lesson/6095/main/150826/
https://resh.edu.ru/subject/lesson/6095/main/150826/
https://resh.edu.ru/subject/lesson/6095/main/150826/
https://www.youtube.com/watch?v=D4GjrRPs0FI
https://www.youtube.com/watch?v=D4GjrRPs0FI
https://www.youtube.com/watch?v=D4GjrRPs0FI
https://resh.edu.ru/subject/lesson/5452/main/150815/
https://resh.edu.ru/subject/lesson/5452/main/150815/
https://resh.edu.ru/subject/lesson/5452/main/150815/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/

[Mepuoamdeckas cucrema xumM. sremerToB A, M.
MenAeAeeBa 1 yU€HHE O CTPOSHUN aTOMA.

https://resh.edu.ru

2 CraHOBACHIE H Pa3BUTHE IIEPUOAUIECKOTO subject/lesson/63
32/main/151024
3aKOHA H TEOPHH XUMHYECKOIO CTPOCHUA
32aKOHOMEPHOCTH M3MEHCHHUA CBOHCTB https://foxford.ru
XUMUYECKUX IAEMEHTOB U o6pa3yeMHX MU wiki/himiya/zakono
IIPOCTBIX U CAOMKHBIX BEILECTB B IPYIIIAX U ) w
3 rnepuoaax [1CXD. 3uauenwue [lepuoamdeckoro 12MENCAIya-SYOYStY-
elementov-i-ih-
saKoHa soedineniy-po-
periodam-i-gruppam
Tema 1.2. Crpoenne BemrectBa. MHOroo6pasue BeIecTs -
HMonnas xuMmmugeckas cBA3b U MOHHBIE https:/ /resh.edu.ru
4 KpHCTaAATYecKue pernérku. Meraaamdaeckas subject/lesson/59
XHUMITYECKAA CBA3h 11/main/151057
KoBaAeHTHAs XUMHUYeECKas CBA3b. ATOMHBIE U https://resh.edu.ru
5 MOAEKYAAPHBIE KPICTAAAIIECKHIE PEITETKI. subject/lesson/55
Boaopoanas xumurdeckas cBA3b 81/main/151084
AucriepcHere cucreMer https://www.voutu
6 be.com/watch?v=q
NttE u8xaw
Kaaccndurarms 1 HoMeHKAATYpa https:/ /www.youtu
7 HEOPraHUYIECKUX COCAMHEHUN. I'eneTndeckasn be.Lcom watchPv=-
CBSI3b MEIKAY KAACCAMI HEOPIaHUYECKHUX BEIIECTB NgtHe6aSSU
Tema 1.3. Xumuueckue peakumu Ip.p. -1
K.DP. -1
Kaaccundukanusa xum. peakimit. CKOPOCTb XUM. https://www.youtu
8 peaktit be.com/watch?v=3
OfxdSgUo1c
OO0paTuMOCTh XUMUYIECKHX PEAKITHI https:/ /www.youtu
9 XUMHYECKOE PABHOBECHE H CIIOCOOBI IO be.com/watch?v=f
- 1 szm KqUc
9AeKTp0AI/ITHqCCKa;1 Auccorarus. Peakiun http S,: resh.cdu.ru
10 nouHOro oomena. I'mapoans. Cpeaa pacTBopos subject/lesson/ 59
’ ’ ’ 12/main/92794
OKHCAUTEABHO-BOCCTAHOBHTEABHBIC PEAKIIHML. https://www.youtu
11 DAEKTPOAU3 PACIIAABOB 1 PACTBOPOB COACH. be.com/watch?v=p
ITprvenenme saekTpoAn3a cMSYF8duqU
IIpaxrugeckas pabora 1. Perrenue skcrepumeH- https.: resh.edu.ru
12 TAABHBIX 33A24 IO TeMe «XHUMHYECKas PEaKIID) subject/lesson/ 34
79/start/151187
Konrpoapnas pabora 1. CrpoeHne Berrects. https://resh.edu.ru
13 XuMHUeCKas peaKiis subject/lesson/35
23/main/151163
IIp.p.—2
Paszaea 2. Heopranmaeckaa xummsa KP.-1
Tema 2.1. Metaaast Ip.p. -1
IToaoxernme metaaros B [ICXD AWM. Menaeaeesa.
OCOoBEHHOCTH CTPOCHHUA YACKTPOHHBIX 0DOAOUEK httpsf resh.edu.ru
14 aToMOB MeTaAAoB. ObImue pusndgeckue CBOHCTBA subject/Jesson/ 3=
' 93/main/151216
METAAAOB.
15 XUMUYeCKHue CBOMCTBA BAKHEHUIITHX METAAAOB https://foxford.ru/wi

(HaTpuii, KAAWMN, KAABITHI, MATHIH,

ki/himiya/obschie-
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https://resh.edu.ru/subject/lesson/6332/main/151024/
https://resh.edu.ru/subject/lesson/6332/main/151024/
https://resh.edu.ru/subject/lesson/6332/main/151024/
https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam
https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam
https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam
https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam
https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam
https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam
https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam
https://resh.edu.ru/subject/lesson/5911/main/151057/
https://resh.edu.ru/subject/lesson/5911/main/151057/
https://resh.edu.ru/subject/lesson/5911/main/151057/
https://resh.edu.ru/subject/lesson/5581/main/151084/
https://resh.edu.ru/subject/lesson/5581/main/151084/
https://resh.edu.ru/subject/lesson/5581/main/151084/
https://www.youtube.com/watch?v=qNttE_u8xaw
https://www.youtube.com/watch?v=qNttE_u8xaw
https://www.youtube.com/watch?v=qNttE_u8xaw
https://www.youtube.com/watch?v=-NgtHe6aSSU
https://www.youtube.com/watch?v=-NgtHe6aSSU
https://www.youtube.com/watch?v=-NgtHe6aSSU
https://www.youtube.com/watch?v=3OfxdSgU61c
https://www.youtube.com/watch?v=3OfxdSgU61c
https://www.youtube.com/watch?v=3OfxdSgU61c
https://www.youtube.com/watch?v=f1_sZm_KqUc
https://www.youtube.com/watch?v=f1_sZm_KqUc
https://www.youtube.com/watch?v=f1_sZm_KqUc
https://resh.edu.ru/subject/lesson/5912/main/92794/
https://resh.edu.ru/subject/lesson/5912/main/92794/
https://resh.edu.ru/subject/lesson/5912/main/92794/
https://www.youtube.com/watch?v=pcMSYF8duqU
https://www.youtube.com/watch?v=pcMSYF8duqU
https://www.youtube.com/watch?v=pcMSYF8duqU
https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson/3523/main/151163/
https://resh.edu.ru/subject/lesson/3523/main/151163/
https://resh.edu.ru/subject/lesson/3523/main/151163/
https://resh.edu.ru/subject/lesson/3493/main/151216/
https://resh.edu.ru/subject/lesson/3493/main/151216/
https://resh.edu.ru/subject/lesson/3493/main/151216/
https://foxford.ru/wiki/himiya/obschie-himicheskie-svoystva-metallov?utm_referrer=https%3A%2F%2Fyandex.ru%2F
https://foxford.ru/wiki/himiya/obschie-himicheskie-svoystva-metallov?utm_referrer=https%3A%2F%2Fyandex.ru%2F

AATOMIHHI, IINHK, XPOM, KEAE30, MEADB) H HX

COEAMHEHUI.

himicheskie-svoystva-

metallov?utm referrer

=https%3A%2F%2Fy
andex.ru%2F

https://foxford.ru/wi

16 Obr1ue crrocobbl TOAYIEHUA METAAAOB. ki/himiva/poluchenie-
i-primenenie-metallov
17 Permrenne 3apau
18 Ipaxrraeckas pabora 2. Perrerne o
9KCIIEPUMEHTAABHBIX 3aAa4 110 TeMe «MeTaAABD p-p-
[IpumeHeHIE METAAAOB B OBITY U TEXHUKE. https://www.yaklass.r
CriAaBBI METAAAOB. u/p/himija/9-
klass/metally-i-ikh-
soedineniia-
19 163805/ 0obshchie-
svoistva-metallov-
15154 /re-16a50d6e-
828d-4852-bac7-
3ecaf61d6301
Tema 2.2. HemeTaaan: Ip.p.-1
[Moaoxenue Hemerarros B [TICXD A M. Menaeaee https:/ /resh.edu.ru
20 Ba 1 0COOEHHOCTH cTpoeHms aToMoB. Pusmdaeckue subject/lesson/59
CBOICTBA HEMETAAAOB. AAAOTPOIINS HEMETAAAOB 39/main/151324
XuMmudgeckre CBOMCTBA FAAOTEHOB 1 X https://foxford.ru
COEAMHEHMIT wiki/himiya/galogen
21 v-prostyve-
veschestva?utm refe
rrer=https%3A%2F
%_2Fvandex.ru%2F
2 XUMI9IeCcKHe CBOMCTBA CEPhI U €€ COCAMHEHHI https://foxford.ru
wiki/himiva/sera
23 XuUMUJecKre CBOMCTBA 2430TA U €0 COEAMHEHII https://foxford.ru
wiki/himiva/azot
o1 Xumudeckue cBoiicta hocdopa u ero https:/ /foxford.ru
COCAMHCHUI wiki/himiva/fosfor
XUMI9IeCKHe CBOMCTBA YTACPOAA M KDEMHUSA H HX https://foxford.ru
25 COCAMHECHMII wiki/himiva/soedin
eniya-kremniva
2 Perrenue 3apau https:/ /foxford.ru
wiki/himiva/uglerod
[Ipaxrugeckas pabora 3. Perrerue skcrepumMeH- https://www.youtu
27 TAABHBIX 32A249 IO TeMe «Hemeraaanm IIp.p. | be.com/watch’v=v
bmmFGF2m90
IprmeHeHNE BAXKHEHIIINX HEMETAAAOB H UX https://foxford.ru
23 COCAUHECHHI. wiki/himiva/poluch

enie-i-primenenie-

nemetallov

Tema 2.3. CBA3b HEOPIrAaHUYIECKUX U OPraHIMIECKIX

BeELIECTB

29

HGOpFaHI/I‘ICCKI/IC 1 OPTAaHUYIECKUE KUCAOTBHI,

OCHOBaHHA, COAH

https:/ /www.youtu

be.com/watch?v=S
9KnuTSzYiY
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https://foxford.ru/wiki/himiya/obschie-himicheskie-svoystva-metallov?utm_referrer=https%3A%2F%2Fyandex.ru%2F
https://foxford.ru/wiki/himiya/obschie-himicheskie-svoystva-metallov?utm_referrer=https%3A%2F%2Fyandex.ru%2F
https://foxford.ru/wiki/himiya/obschie-himicheskie-svoystva-metallov?utm_referrer=https%3A%2F%2Fyandex.ru%2F
https://foxford.ru/wiki/himiya/obschie-himicheskie-svoystva-metallov?utm_referrer=https%3A%2F%2Fyandex.ru%2F
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-metallov
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-metallov
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-metallov
https://www.yaklass.ru/p/himija/9-klass/metally-i-ikh-soedineniia-163805/obshchie-svoistva-metallov-15154/re-16a50d6e-828d-4852-bac7-3ecaf61d6301
https://www.yaklass.ru/p/himija/9-klass/metally-i-ikh-soedineniia-163805/obshchie-svoistva-metallov-15154/re-16a50d6e-828d-4852-bac7-3ecaf61d6301
https://www.yaklass.ru/p/himija/9-klass/metally-i-ikh-soedineniia-163805/obshchie-svoistva-metallov-15154/re-16a50d6e-828d-4852-bac7-3ecaf61d6301
https://www.yaklass.ru/p/himija/9-klass/metally-i-ikh-soedineniia-163805/obshchie-svoistva-metallov-15154/re-16a50d6e-828d-4852-bac7-3ecaf61d6301
https://www.yaklass.ru/p/himija/9-klass/metally-i-ikh-soedineniia-163805/obshchie-svoistva-metallov-15154/re-16a50d6e-828d-4852-bac7-3ecaf61d6301
https://www.yaklass.ru/p/himija/9-klass/metally-i-ikh-soedineniia-163805/obshchie-svoistva-metallov-15154/re-16a50d6e-828d-4852-bac7-3ecaf61d6301
https://www.yaklass.ru/p/himija/9-klass/metally-i-ikh-soedineniia-163805/obshchie-svoistva-metallov-15154/re-16a50d6e-828d-4852-bac7-3ecaf61d6301
https://www.yaklass.ru/p/himija/9-klass/metally-i-ikh-soedineniia-163805/obshchie-svoistva-metallov-15154/re-16a50d6e-828d-4852-bac7-3ecaf61d6301
https://www.yaklass.ru/p/himija/9-klass/metally-i-ikh-soedineniia-163805/obshchie-svoistva-metallov-15154/re-16a50d6e-828d-4852-bac7-3ecaf61d6301
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://foxford.ru/wiki/himiya/galogeny-prostye-veschestva?utm_referrer=https%3A%2F%2Fyandex.ru%2F
https://foxford.ru/wiki/himiya/galogeny-prostye-veschestva?utm_referrer=https%3A%2F%2Fyandex.ru%2F
https://foxford.ru/wiki/himiya/galogeny-prostye-veschestva?utm_referrer=https%3A%2F%2Fyandex.ru%2F
https://foxford.ru/wiki/himiya/galogeny-prostye-veschestva?utm_referrer=https%3A%2F%2Fyandex.ru%2F
https://foxford.ru/wiki/himiya/galogeny-prostye-veschestva?utm_referrer=https%3A%2F%2Fyandex.ru%2F
https://foxford.ru/wiki/himiya/galogeny-prostye-veschestva?utm_referrer=https%3A%2F%2Fyandex.ru%2F
https://foxford.ru/wiki/himiya/sera
https://foxford.ru/wiki/himiya/sera
https://foxford.ru/wiki/himiya/azot
https://foxford.ru/wiki/himiya/azot
https://foxford.ru/wiki/himiya/fosfor
https://foxford.ru/wiki/himiya/fosfor
https://foxford.ru/wiki/himiya/soedineniya-kremniya
https://foxford.ru/wiki/himiya/soedineniya-kremniya
https://foxford.ru/wiki/himiya/soedineniya-kremniya
https://foxford.ru/wiki/himiya/uglerod
https://foxford.ru/wiki/himiya/uglerod
https://www.youtube.com/watch?v=vbmmFGF2m90
https://www.youtube.com/watch?v=vbmmFGF2m90
https://www.youtube.com/watch?v=vbmmFGF2m90
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-nemetallov
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-nemetallov
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-nemetallov
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-nemetallov
https://www.youtube.com/watch?v=S9KnuTSzYiY
https://www.youtube.com/watch?v=S9KnuTSzYiY
https://www.youtube.com/watch?v=S9KnuTSzYiY

KonTtpoasHas pabora 2 1o Teme «Berrrectsa u ux https://resh.edu.ru

30 CBOMCTB 1 K.P.-1 subject/lesson/49
60/main/151378
Paszaea 3. Xumusa u >ku3Hb. MeKrpeAMeTHBIE CBA3H 4 -
PoAb xuMum B 0OeCIIedeHnn 9KOAOITHIECKOM, https://resh.edu.ru
31 SHEPIETHYCCKON U IINIIEBON OE30IaCHOCTH, 1 subject/lesson/35
PA3BHTHI MEAUIIIHEIL 14/main/151433
Hayunsie ITPHHITHITHI ITPOMBIIIIAEHHOTO https://resh.edu.ru
32 ITOAYYCHUSA BAKHCHIIIIX BEIIIECTB 1 subject/lesson/35
04/main/151489
https://maximumtest.n
u/uchebnik/9-
33 YeroBek B MUpE BEIIECTB M MATEPHAAOB 1

klass/khimiva/chelove

k-v-mire-materialov

34

XuMHA B 3A0POBbE YE€AOBEKA:

https://foxford.ru/wi

ki/himiva/lekarstva

ITEPEUEHDB (KOAN®UKATOP) PACIIPEAEAEHHBIX ITO KAACCAM
ITPOBEPAEMBIX TPEBOBAHUH K PE3BYABTATAM OCBOEHMA OCHOBHOMU
OBPA3OBATEABHOUW ITPOTPAMMBI CPEAHET'O OBIIIET'O OBPA3OBAHUSA U

DAEMEHTOB COAEP KAHUA ITO XM
10 xaacc

Koa
IIPOBEPAEMOTO

pe3yAbpTaTa

ITpoBepsembre IPEAMETHBIE PE3YABTATHI
OCBOEHHA OCHOBHOM 0DPa30BaTEABHON IIPOrPAMMEI

CpEAHETO OOIIEro 00pa3oBaHUA

1

TCOpCTI/I‘ICCKI/IC OCHOBBI OpI‘a.HPI‘ICCKOI:I XMW

1.1

CdpopMupOBaHHOCTD IIPEACTABACHHI O XHMUYIECKOI COCTABAAIOIIEH €CTECTBEHHO-HAYIHON
KAPTHHBI MUPA, POAH XHMUH B IIO3HAHUH ABACHHH IIPHPOABL, B (POPMUPOBAHIH MBIIIIACHUA
U KyABTYPBI AHYHOCTH, €€ (DYHKIIHMOHAABHOH IPAMOTHOCTH, HECOOXOAUMOH AAfl PEIIICHUSA
IIPAKTHYECKUX 32AaY M 9KOAOIMYECKH ODOCHOBAHHOIO OTHOIIEHHA K CBOEMY 3AOPOBBIO H

IPHUPOAHOI CPEAE

1.2

BaapseHne cmcreMOM XMMHYECKHX 3HAHUM, KOTOpas BKAIOYAET: OCHOBOIIOAAraIOITHE
TOHATHA (MOAEKYAQ, BAAEHTHOCTB, 3AEKTPOOTPHIIATEABHOCTb, CTEIEHb OKHCACHWA,
XUMHUYECKAs CBA3b, MOAB, MOAAPHASA MAacCa, MOAAPHBIA OOBEM, YLAEPOAHBIH CKEAET,
(DYHKIIMOHAABHASA IPYIIIA, PAAUKAA, H30MEPHS, H30OMEPBI, TOMOAOIMYECKUH PAA, TOMOAOIH,
YTAEBOAOPOABI, KHCAOPOA- M A30TCOACPIKAIINE COCANHEHHUA, OHMOAOTHMYECKH AKTHBHBIC
BeIIecTBa (YIAGBOABIL, JKHUPBI, OEAKH), MOHOMEp, IIOAHMED, CTPYKIYPHOE 3BEHO,
BBICOKOMOAEKYASIPHBIE COCAMHCHUSA); TEOPHH M 3aKOHBI (TCOPHA XUMHYECKOTO CTPOCHUA
opranudeckux serrects A.M. byraepoBsa), 3aKOHOMEPHOCTH, CHMBOANYCCKHIH A3bIK XIMUH,
dakToAOrMYIECKHE CBEACHHA O CBOMHCIBAX, COCTaBE, IIOAYIEHHHM U  OE30IIaCHOM
HUCIOAB30BAHHH BAKHEHIIUMX HEOPraHHYECKUX M OPLaHUYECKHX BEIIECTB B OBITY H

up AKTHUYIECKOM ACATEABHOCTH YE€AOBCKA

1.3

Cq.)OpMI/IpOBQ.HHOCTb yMCHI/Iﬁ BBIABAATDH XapaKTCprIC HpI/ISHaKI/I HOHﬂTHﬁ, yCTaHaBAIBATb
X B3aHMOCBA3b, HCIIOAB30BATH COOTBCTCTBYIOIIMMC IIOHATHA HpI/I OITMCAaHHNH COCTaBa,

CTPOEHHSA U IPEBPAITICHUI OPTAHIMIECKHX COEAMHEHUIT

1.4

CdopMUpOBAHHOCTD YMEHHUI HCIIOAB30BATD XHUMHUYECKYIO CHMBOAUKY AASl COCTABACHMSA
MOAEKYAIPHBIX U CTPYKTYPHBIX (PasBEpPHYTOM, COKPAIIEHHON) (DOPMyA OpPraHHYECKHUX
BEIECTB M YPABHEHHH XHMHYECKAX PEAKIINH, HM3IOTABAUBATD MOAEAH  MOAEKYA
OPraHMYECKUX BEIIECTB AAA HAAIOCTPANMH HMX XHMHUYIECKOIO M IIPOCTPAHCTBEHHOIO
CTpOEeHHUsA
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https://resh.edu.ru/subject/lesson/4960/main/151378/
https://resh.edu.ru/subject/lesson/4960/main/151378/
https://resh.edu.ru/subject/lesson/4960/main/151378/
https://resh.edu.ru/subject/lesson/3514/main/151433/
https://resh.edu.ru/subject/lesson/3514/main/151433/
https://resh.edu.ru/subject/lesson/3514/main/151433/
https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3504/main/151489/
https://maximumtest.ru/uchebnik/9-klass/khimiya/chelovek-v-mire-materialov
https://maximumtest.ru/uchebnik/9-klass/khimiya/chelovek-v-mire-materialov
https://maximumtest.ru/uchebnik/9-klass/khimiya/chelovek-v-mire-materialov
https://maximumtest.ru/uchebnik/9-klass/khimiya/chelovek-v-mire-materialov
https://foxford.ru/wiki/himiya/lekarstva
https://foxford.ru/wiki/himiya/lekarstva

1.5

CdopMupOBAHHOCTD YMEHUI YCTAHABAMBATH IIPHHAAACKHOCTD M3YIEHHBIX OPIaHHYECKHX
BEILIECTB II0 UX COCTAaBy M CIPOEHHIO K OIIPEACACHHOMY KAACCy (IPYIIIE) COEAMHEHUM
(JTAEBOAOPOABI, KHCAOPOA U a30TCOAEPIKAINUE COEAMHEHHUA, BEICOKOMOAEKYAAPHEIE

COCAMHEHHA), AABATh UM Ha3BaHUA 110 cucremarudeckoil HomeHkAatype (IUPAC)

1.6

CdpopMupOBAHHOCTE YMEHHA OIPEACAATh BHABI XHMHUYECKOW CBA3H B OPIaHHYECKHX

COCAMHEHHAX (OAMHAPHEIE U KPATHEIC)

1.7

CdopMupOBaHHOCTD YMEHHA IPHMEHATH: ITOAOKEHUA TEOPHH CTPOCHHUA OPraHHYECKUX
BerectB A.M. ByraepoBa aast OObACHEHNS 3aBUCHMOCTH CBOMCTB BEIIIECTB OT HX COCTABA U

CTpOeHI/IH; 34KOH COXpaHCHI/IH MacCChI BEIIICCTB

YrAaeBoAOPOABL KucAopoacoAepiKaIiime U a30TCOAEPKAIINE OPTAHMYECKIE COEAMHCHHUS.

Bricokomoexyaaprbie coeanHeHnA

2.1

CdopMUpOBAHHOCTD ~ yMEHHIH  IPUBOAUTH  TPHBHAABHBIC  HA3BAHHA  OTACABHBIX
OPraHHYECKUX BEIIECTB (ITHACH, IIPOIHACH, AlETUACH, STHACHIAHKOAD, TAHIIEPUH, (PEHOA,
OPMAABAETHA, ALETAABACTHA, MYPAaBbHHASA KHCAOTA, YKCYCHAfl KHCAOT4, OACHHOBASA

KHCAOTA, CTEAPUHOBAsA KICAOTA, TAIOKO32, (DPYKTO34d, KPAXMAA, IIEAAFOAO34, TAULIUH)

2.2

CdopMUpPOBAHHOCTD YMEHHI XapaKTEPHU30BATH COCTAB, CTpOCHHE, (DUIUICCKHE U
XIMHIYCCKIE CBOMCTBA THIIMYHEIX IIPCACTABHTCACH PA3AMYHEIX KAACCOB OPTAHHMYECKUX
BerecTs (METaH, 9TaH, STHACH, IIPOIIMACH, alleTHACH, OyraaneH-1,3, metuaOyrasuen-1,3,
OGEH30A, METAHOA, STAHOA, STHACHTAUKOAD, TAULIEPUH, (DEHOA, AIIETAABACIHIA, MyPABbHHAA I

YKCyCHas KIMCAOTBI, TAFOKO34, KPAXMaA, IIEAAFOAO32, AMHUHOYKCYCHAA KI/ICAOTB.)
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Cq)OpMI/Ip OBAaHHOCTb YMCHHA I/IAAIOCTpI/IpOBaTI) TCHETUYCCKYIO CBA3b MCKAY THIIMYHBIMI
Hp CACTABUTCAAMI PasATYIHBIX KAACCOB OpraHI/I‘{CCKI/IX BEIIICCTB ypaBHCHI/IHMI/I

COOTBCTCTBYIOINUX XUMHUYICCKHUX pCaKL[HI;‘I C UCITOAB30OBAHHUEM CprKTyprIX Q)OpMyA

2.4

ChopMUpOBAHHOCTD YMCHHSA XAPAKICPU30BATH HCTOYHUKH YTACBOAOPOAHOIO  CBIPBA
(2edTB, IPHUPOAHBIH a3, YTOAB), CIIOCOOBI HX IIEPEPAOOTKH U IPAKTHIECKOE IIPHUMEHEHUE

IIPOAYKTOB IIepepabOTKU

XuMus 1 KU3Hb. Pacuerst

3.1

CopMUPOBAHHOCTD YMEHHH BAAACTh CHCTEMON 3HAHNN OO0 OCHOBHBIX METOAAX HAYIHOTIO
ITO3HAHHA, HCIIOAB3YEMBIX B XUMHH IPU H3YYEHUU BEIINECTB M XUMHYECKUX ABACHHI
(HabArOoA€HHE, H3MEPEHHE, IKCIIEPHMEHT, MOAEAHUPOBAHUE), HCIIOAB30BATH CHCTEMHBIE
XIMUYECKAE 3HAHUA AAA IPUHATHSA PEIICHUNR B KOHKPETHBIX KU3HEHHBIX CHTYAIUAX,

CBA32HHBIX C BEIIECTBAMMA M X HpHMCHGHH@M

3.2

CdopMupOBaHHOCTD YMEHHUH COOAIOAATH IIPABHAA IOAB3OBAHHA XUMHYECKOH IIOCYAOH K
A2OOPATOPHBIM OOOPYAOBAHHEM, 4 TAKKE IIPABHAA OOpaIlieHusA C BEIIECTBAMH B

COOTBETCTBHUH C HHCprKL[HHMH IIO BBIIIOAHCHHIO Aa60paTOprIX XUMHUYCCKHUX OIIBITOB

3.3

CdopMupOBaHHOCTD YMEHHH IIAAHUPOBATH K BBIIOAHATH XUMHYECKUN IKCIIEPHMEHT
(TIpeBparteHnsa OPraHUYECKUX BEIIECTB IIPU HATPEBAHNM, IIOAYICHUE STHACHA U H3YICHUC
€ro CBOHCTB, KAYECTBCHHBIC PEAKIIMK OPraHHYECKUX BEIECTB, ACHATYPALUA OCAKOB IIpH
HATPEBAHUM, I[BETHBIC PEAKIMH OEAKOB) B COOTBEICTBHH C IIPABHAAMU TEXHHKH
0C30IACHOCTH IIpU  ODPAIIEHHH C BEIIECTBAMU U AADOPATOPHBIM  OOOPYAOBAHIEM;
IIPEACTABAATD PE3YABTATEL XHMHYECKOTO O9KCIIEPUMEHTa B (DOpPME B3aIIHCH yPaBHEHUN

COOTBCTCTBYIOIIHX pﬁaKHI/Iﬁ nu CpOpMyAI/IpOB’ZLTI) BBIBOABI HA OCHOBE 3THX PC3YABTATOB

3.4

CdpopMupOBaHHOCTL YMEHHUIT IIPOBOAMTH BLIYMCACHHA II0 XUMHYECKUM YPABHEHHUAM
(Maccel, 0ObeMa, KOAMYIECTBA MCXOAHOIO BEIIECTBA AU IIPOAYKTA PEAKIIUHU 110 M3BECTHBIM

Macce, O6rbCMy, KOAHYIECTBY OAHOI'O M3 MCXOAHBIX BCIICCTB HAN ITPOAYKTOB pCaKL[I/II/I)

3.5

CdpopMupOBAHHOCTL YMEHMI KPHUTHYECKH AHAAM3HPOBATH XHMMHUYECKYIO HHMOPMAIUIO,

ITOAYYAEMYIO 13 Pa3HBIX HCTOYHHKOB (CPEACTBA MacCOBOM nHQOpMaImHy, cetb nTepaeT 1

ApyTHE)

3.6

CdopMupOBaHHOCTD YMEHHUN COOAFOAQTH IIPABHAA 9KOAOIMYECKH IIEACCOODOPA3HOrO

IIOBCACHUA B 6bITy nu prAOBOfI ACATEAPHOCTH B IEAAIX COXPAHEHUS CBOETO 3AOPOBBA U
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OKPY/KAIOIIEH IPHPOAHOI CPEABI, OCO3HABATbH OIACHOCTb BO3ACHCTBUA Ha JKUBBIE
OPraHU3Mbl OIIPCACACHHEIX OPraHMYECKUX BEIECCTB, ITOHMMAasA cMbIcA IokasaTeas ITAK
(IIpPEAEAPHO AOIIYCTHMOH KOHIICHTPALIUH), ITOACHATD HA IIPUMEPAX CIIOCOOBI YMEHBIIICHHUA 1

HpCAOTBpaH_ICHI/IH nux BpeAHOrO BOSACfICTBI/IH Ha OpraHI/ISM YCAOBCKaA

IIpoBepsaemMble 3AEMEHTBI COAEPIKAHUA

Koa

ITpoBepsieMbIil 5AeMEHT COAEPKAHUSA

TCOpeTH‘IeCKI/Ie OCHOBBI OpI‘aHH‘IeCKOﬁ XMW

1.1

ITpeamer opraHImYecKOW XHMHH: €€ BO3HHKHOBEHINE, PA3BUTHE U 3HAYCHHUE B IOAYICHUN
HOBBIX BEINECTB M MATEPHAAOB. Teopus CTPOCHHA OPraHHYECKUX cocAnMHeHmit A.M.

ByTACpOBa, €€ OCHOBHBIC ITOAOKCHUA

1.2

CprKTyprIC (pOpMyAbI OpI‘aHI/ILIeCKI/IX BCIIICCTB. FOMOAOI’I/IH, I/ISOMepI/IH. XuMudeckas CBA3b
B OpPraHUYCCKHUX COCAMHCHHUAX — OAHMHAPHBIC M KPAaTHBIC CBA3H. HpeACTaBACHHC O

KAACCU(PUKALIMHI OPIaHUYIECKIX BEIIECTB

1.3

HOMCHKAaTypa OpFaHI/I“ICCKI/IX COCAI/IHCHI/II;‘I (CI/ICTCMH.TI/I‘IQCKH.H) "u TpI/IBI/IaAbeIe Ha3BaHMUA

BAKHEHIIIIX HpeACTaBHTCAefI KAQCCOB OPraHMYCCKHX BEIIIECTB

VTAeBOAOPOAE!

2.1

AAKaHBL: cOCTaB o CTpocHue, TOMOAOTHYECKUIL PAA. Meran n sram — Hpoc’ref/imne
IIPEACTABUTCAN AAKAHOB: q)I/ISI/I‘ICCKI/IC U XUMHUYECKHUE CBOMCTBA (peaKL[I/II/I 3aMCITICHUSA M

FOpCHI/Iﬂ), HAaXOXKACHHC B HpI/IpOAC, IIOAYICHHE 11 HPHMCHCHI/IC

2.2

AAKEHBI: COCTaB U CTpOCHI/Ie, TOMOAOTHYECKUIA pHA. DTHUAeH U HpOHI/IACH — HpOCTefIH.IHC
HpCACTaBI/ITCAI/I AAKCHOB!: CpI/I3I/I‘ICCKI/IC U XUMHIYECKUE CBOICTBA (peaKL[I/II/I FI/IApHpOBaHI/IH,

FaAOFCHI/IpOBaHI/IH, FI/IApaTaL[I/II/I, OKHCACHHA 1 HOAI/IMCPI/ISQ.L[I/II/I), IIOAYICHHE 11 HpI/IMCHCHI/IC
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Aaxapmensr: Oyraames-1,3 u mermabyraamen-1,3: crpoenue, BaKHEHIIIHE XUMHYECKHE

cBOIicTBa (peakiud noAuMepusanun). [loAydeHne CHHTETHYECKOrO KaydyKa H PE3HHbI
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AAKHHBL: COCTaB M OCOODCHHOCTH CTPOCHHSA, TOMOAOIMYECKHH pPsA. AICTHACH —
HPOCTENIINI IIPEACTABHTEAD AAKHHOB: COCTAB, CTpOCHHUE, (PU3HYECKHE U XUMHUYICCKHE
CBOHCTBA (PEAKIINH THAPHPOBAHUSA, IAAOTEHUPOBAHUA, TMAPATALINN, TOPEHUA), IIOAYICHUE 1

HpI/IMCHCHI/IC

2.5

Apensl. bensoa: cocras, crpoeHme, (DU3HYECKHE KM XUMHYECKHE CBOMCTBA (PEAKIIHH
TAAOTEHUPOBAHHUA U HUTPOBAHUA), HOAYICHHE H IIPUMEHEHNE. TOAYOA: COCTaB, CTPOECHHE,
dusudeckne M XUMHYECKHE CBOMCTBA (PEAKIMU IAaAOTCHUPOBAHHA U HHUTPOBAHUA),
IIOAYYCHHE U IIPHMCHEHHE. TOKCHYHOCTh apeHOB. leHermdeckad CBA3b MEKAY

yTACBOAOpOAaMI/I, HpI/IHaAAC)KaH_[I/IMI/I K pa3AI/I‘IHbIM KAaCCaM

2.6

[TpupoAHbIE HCTOYHHKH YTAEBOAOPOAOB. [IpUPOAHBIH Ia3 M HOIyTHBIE HETAHBIE Ia3bl.
Hedrs n ee mpoucxomacHme. CrocoOsl IepepaOOTKH HeMTH: IIEPErOHKA, KPEKHUHT
(TepMUYECKHUM, KATAAUTHYECKHN), IHPOAH3. [IpoAykrel mepepaboTkH HedTH, HX

HpI/IMeHCHI/IC B HpOMI)IH_IACHHOCTI/I uB 6bITy. Kamennsiit YIOADb 11 HpOAyKTI)I €ro H€p€p26OTKI/I

KHCAOPOACOACp)KaH_[I/IC OpPraHUYECKUE COCAMHCHUS

3.1

[IpeaeabHBIE OAHOATOMHBIE CHHPTHL. METAHOA M 9TAHOA: CTPOCHHE, (DUIHYUCCKHE W
XIMIYECKHE CBOMCTBA (PEAKIINA C aKTHBHBIMH METAAAAMH, TAAOTEHOBOAOPOAAMIH, TOPEHNE),
HpuMeHeHHe. BOAOPOAHBIE CBA3M MEKAY MOAEKYAAMH CIHPTOB. AEHCTBHE METAHOAA U
5TAHOAA HA OPraHMU3M YEAOBEKA. MHOrOaTOMHBIE CITHPTBI. DTHACHTAMKOAD M TAHIIEPHH:
crpoeHue, (PU3HYECKHE H XHMUYECKHE CBOHCTBA (B3AaHMOAECHCTBHE CO ILEAOYHBIMU
METAAAAMH, KA9ECTBEHHAA PEAKLNA HA MHOIOATOMHEIE CIHUPTEL). AeHCTBHE Ha OPraHH3M

YCAOBCKA. HpI/IMCHeHI/Ie TAUIIEPUHA U 9THACHTAUKOASA

3.2

DerHOA: CTPOEHHE MOACKYABL, (PU3HYECKUE U XUMHYECKHIE CBOUCTBA. TOKCHIHOCTh (DEHOAA.
[Tpumenenue dpenora

3.3

A/\I:»ACFI/IABI 1 KCTOHBI. (DOpMa/\bACFI/IA, ANETAABACTHA: CTPOCHUE, qDI/ISI/I‘ICCKI/IC n
XUMHUYECKIE CBOMCTBA (pCaKL[I/II/I OKHCACHHA U BOCCTAHOBACHMSA, KAYCCTBCHHDBIC pCaKL[I/II/I),

IIOAYYICHHC 1 HpI/IMCHCHI/IC
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3.4

OAHOOCHOBHBIE ITPCACABHEIC KAPOOHOBBIC KHCAOTHEL MypaBbuHAA M YKCYCHAS KHCAOTHL
cTpoenue, PU3NICCKUE M XHMUYICCKHUE CBOMCTBA (CBOMCTBA, OOIHE AAA KAACCA KHCAOT,
peakius sSTeprUKALNNT), IOAyIeHHE U puMeHeHre. CTeapHHOBas U OACHHOBAsA KHCAOTHL
KaK IIPEACTABUTCAH BBICIIIHX KAPOOHOBBIX KHUCAOT. MEBEIAA KAK COAH BBICIIIHX KapOOHOBBIX

KICAOT, X MOIOITICE AeﬁCTBHC

3.5

CaoxHBIE Sq)I/IpI)I KakK HpOI/ISBOAHI)IC Kap6OHOBI>IX KHCAOT. FI/IAPOAI/I3 CAOXKHBIX 3¢I/IpOB.

AKupsr. I'mapoans xupos. [Ippvenenwne xupos. bruoaormaeckas poas KupoB

3.6

VIACBOABI: COCTAB, KAACCH(PHUKAIINA JTACBOAOB (MOHO-, AU- M IIOAHNCAXaPHABL). [ 'AToko3a —
IPOCTENINI ~ MOHOCAXAPHA: OCOOECHHOCTH CTPOCHHA MOACKYABL, (DPHU3HYECKHE U
XHMIYECKHAE CBOMCTBA (B3AMMOACHCTBHE € THAPOKCHAOM MeAH (1), okmcAeHme aMMIAYHEIM
pactBopom okcuaa cepebpa (I), BoccraHOBACHHE, OPOKEHHE TIAIOKO3BI), HAXOMKACHHCE B
LIPUPOAE, IIPUMEHEHHE, DroAorugeckas poab. Porocuures. Ppykro3a Kak U30MEP TAIOKO3BL
Kpaxmaa m 1ieAAron03a Kak IpHPOAHBIE ToAuMepE. CTpoeHme KpaxMara M IIEAAFOAO3BL

PQuspaeckue ¥ XUMUYIECKHE CBOMCTBA KPaxMaAa (THAPOAH3, KAYECTBEHHAA PEAKITUA C HOAOM)

ASOTCOAep}KaH_[I/IC OpPTraHHUYIECKUC COCAMHCHUSA

4.1

AMHIHOKHCAOTHI Kak an)OTeprIe opraHqucme COCAMTHCHUMA. Dusnueckre ¥ XUMUIECKIE
CBOMCTBA AMHHOKHUCAOT (Ha HPI/IMCPC I“AI/IL[I/IHQ). broaAornueckoe 3HayeHne aMUHOKHUCAOT.

ITerruant

4.2

BeAkn xak HmpHpOAHEIE BBICOKOMOAGKYAAPHBIE cOeAnHeHUnA. llepBrmdmas, BropmdHas u
TPETHYHAA CIPYKIypa OEAKOB. XHMMHYECKHE CBOMCTBA OEAKOB: I'MAPOAHU3, ACHATYPAIIHA,

Ka9C€CTBCHHDBIC PCAKITHUH HA OeAKHT

Bricoxomo ACKYAHPHI)IC COCAMHCHMUA

5.1

OcHOBHBIE TOHATHA XUMUIN BbICOKOMOACKyAHprIX COCAI/IHCHI/Iﬁi MOHOMCp, HOAI/IMGP,
Cpr’KTypHoe 3BCHO, CTCIICHb HOAI/IMCPI/ISB.L[I/II/I, CpeAHHﬂ MOAeKyAHpHaH macca. OcHoBHBIE
METOABI CHHTE3a BbICOKOMOACKyA}{pHI)IX COCAI/IHQHI/II;‘I — HOAI/IMepI/ISQ.LH/IH nu

IIOAMKOHACHCAITHUA
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BKCHCPI/IMGHTB.ABHBIG METOABI HM3YYCHHUA BCIIICECTB M HX HpeBpaLL[CHHfIZ O3HAKOMACHHEC C
O6p2.3LIaMI/I HpI/IpOAHbIX " HCKYCCTBCHHBIX BOAOKOH, ITAACTMAaCC, Kay4yKOB. HOAY‘ICHI/IC

CHHTETHICCKOI'O Kay4IyKa 1 pCSI/IHbI

11 xaacc
ITposepsemele TpebGoBaHUA K PE3YABTATAM OCBOCHUSA

OCHOBHOI 00pa30BaTE€ABHOM IIPOIrPAMMBI

Koa
ITIPOBEPAEMOTO

pesyAbTaTa

HpOBCpH@MI)IC HpCAMeTHI)IC p€3yAI>T’£lTbI
OCBOCHUS OCHOBHOIT O6pa30BaTCAbHOI>‘I IIpOTrpaMMBbI

CpeAHETro 00IIero 0OpasoBaHusA

1

Teoperudeckre OCHOBBI XUMUL

1.1

Baapsenne cmcreMOM XHMMHYECKHX 3HAHHUM, KOTOpas BKAIOYAET: OCHOBOIIOAATAFOIIIHE
ITOHATHSA (XUMHYECKUI 9AEMEHT, ATOM, SIACKTPOHHAsA ODOAOUKA ATOMA, S-, P-, d-9ACKTPOHHBIE
OpOUTAAM aTOMOB, HMOH, MOAEKYAQ, BAACHTHOCTb, IAEKTPOOTPULIATEABHOCTH, CTCIICHD
OKHCACHUS, XUMUYECKAS CBA3b, MOAD, MOAAPHAS MACCA, MOASPHBII OObEM, KPHCTAAANICCKAS
peIleTKa, THITBI XUMHYECKHX PEAKIHH (OKHICAHUTEABHO-BOCCTAHOBHTCABHBIC, 5K30- H
SHAOTEPMHYECKUE, PEAKIIUMI HOHHOIO OOMEHA), PACTBOP, IAEKTPOAUTHI, HEIAEKTPOAHTEL,
DAEKTPOAUTHYECKAA AHUCCOLHUAIUA, OKHCAUTEAD, BOCCTAHOBUTEAB, CKOPOCTh XHUMHYECKOM
PEaKIINK, XHMHYCCKOE PABHOBECHC); TECOPUM U 3aKOHBI (TCOPHA DACKTPOAUTHICCKOM
aucconmaruy, [leprmoamveckuii 3akor AJ. MeHAeAeeBa, 3aKOH COXPAHEHHS MACCHI),
3aKOHOMEPHOCTH, CHMBOAMYECKUI A3BIK XUMHH, (DAKTOAOTHIECKHIE CBEACHHUA O CBOMCTBAX,
COCTaBE, IOAYVIEHUHN U OE30IIACHOM HCIIOAB30OBAHNN BAKHEHINNX HEOPTAHUICCKIX BEIIIECTB

B 6bITy nu HpaKTH‘ICCKOﬁ ACATCABHOCTH YCAOBCKA
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1.2

CdpopMupoBaHHOCTE YMEHUI BBIABAATD XapaKTEPHEIE IIPU3HAKA 1 B3AMMOCBA3b N3yICHHEIX
MOHATHH, IPHMEHATH COOTBETCTBYIOIIHE IOHATHUA IIPH OINCAHHH CTPOCHHA U CBOMCTB
HEOPraHUYECKUX BEIECTB U UX IIPEBPAIICHUI; BEIABAATL B3AUMOCBA3b XMMHUYCCKUX 3HAHUI

C IIOHATUAMU 1 HpeACTaBACHI/IHMI/I Apyl’I/IX CCTCCTBCHHO-HAY9IHbBIX HpCAMeTOB

1.3

BAaACHI/IC OCHOBHBIMH METOAAMH HAYYIHOI'O ITO3HAHMA BCHICCTB M XHMHYICCKHX SBACHUI

(HaDAIOACHHE, U3MEPEHHE, IKCIIEPUMEHT, MOACAUPOBAHICE)

1.4

CdpopMupOBaHHOCTD YMEHHIT OLIPEAEAATH BAACHTHOCTD M CTEIIEHb OKUCACHHUA XUMHYECKUX
5AEMEHTOB B COEAMHEHHUAX PAa3SAMYHOIO COCTAaBa, BHA XHMHYECKOM CBA3M (KOBAACHTHAf,
WOHHAA, METAAAMYIECKAA, BOAOPOAHAA) B COCAMHEHHAX, THIT KPHUCTAAAMIECKOH PEIICTKH

KOHerTHOI‘O BCIIIECTBA (Q,TOMHQ.H, MOACKyAHpHaH, HNOHHAA, MeTaAAI/I"ICCKaH)

1.5

CdopMupOBaHHOCTE  YMEHHI OIPEACAATH XapaKIep CPEABl B BOAHBIX PacTBOpPax

HeOpI‘aHI/I‘ICCKI/IX COQAI/IHCHI/IfI

1.6

CdopMupoBaHHOCTD yMEHHA KAACCH(DHUIIMPOBATE XUMHYECKAE PEAKIUH 110 PA3AMIHBIM
IIpu3HaKaM (YHCAY M COCTaBy PEArMPYIOIIHX BEIIECTB, TEIAOBOMY 3ddpexry peakiuu,
U3MECHEHUIO CTCHEHEH OKHCACHHSA 3ACMEHTOB, OOPATHMOCTH PEAKIHH, YIaCTHIO

KaTaAI3aTOPA)

1.7

Cq)OpMI/IpOBaHHOCTb }MGHI/II}‘I COCTaABAATDH ypaBHCHI/IH peaKL[I/Iﬁ paSAI/I"IHI)IX THUIIOB, IIOAHBIC
nu COKpaH_ICHHbIC ypaBHCHI/IH peaKLII/IfI HOHHOI'O O6MCH2, Y49uThIBaA YCAOBMA, IIPU KOTOprX

9TH peaKnuU UAYT AO KOHIIA

1.8

Cq)OpMI/IpOBaHHOCTb y'MeHI/If/i HpOBOAI/ITb peaKHI/II/I, HOATBCP}KA&I-OH_[I/IC KAYeCTBEHHBIH
COCTaB paBAI/I‘IHbIX HeOpraHI/I‘ICCKI/IX BCIIICCTB, paCHOSHaBaTb OIIBITHBIM IIyTEM HOHBI,

HpI/ICYTCTByIOH_II/IC B BOAHBIX pac’rBoan HCOpFaHI/I‘IeCKI/IX BCILICCTB

1.9

Cq)OpMI/IpOBaHHOCTb y'MCHI/If/‘I PAaCKpBIBATE CYIMHOCTH OKHMCAHUTECABHO-BOCCTAHOBHTCABHBIX

pCaKHHfI IIOCPEACTBOM COCTABACHHS SIACKTPOHHOTIO OaAaHCA STUX pCaKL[I/Iﬁ

1.10

ChopMupoBaHHOCTS yMEHUI OOBACHATD 3aBHCUMOCTD CKOPOCTH XMMITYECKOH PEAKIIUU OT

pasAngHBIX (AKTOPOB

CCi)OpMI/IpOBaHHOCTb YMCHI/IfI OOBACHATD XapaK'rep CMCIICHUA XUMHUYICCKOI'O paBHOBCCI/IH B

3aBHCHMOCTH OT BHeITHero BosAeiictsus (puHiun Ae [latease)

OOr11asn 1 HeOpraHuYecKas XUMUA

ChopMupoBaHHOCTE  YMEHHE — pacKpbBaTh CMbICA Ilepmoarrdeckoro 3axkoma AL
MenaeaceBa 1 AGMOHCTPHPOBATH €rO  CHCTEMATHU3UPYIOIIYIO, OOBACHUTEABHYIO U

IIPOTHOCTUYECKYIO (DYHKIINU

2.2

CopMHPOBAHHOCTD  YMEHHI  XapaKTEPH30BATb  JACKTPOHHOE CTPOCHHE  ATOMOB
XIMUYIECKHX 3AeMeHTOB 1 — 4 rrepuoaos [leproAnmdeckorl cricTeMBl XUMITYECKIX 9ACMEHTOB
AJ. Menaeaeesa, HCIIOAB3YS IIOHATHA «S-, P-, d-9ACKTPOHHBIC OPOUTAAI», «(9HECPICTHICCKHC
YPOBHIY», OOBACHATh 3aKOHOMEPHOCTH HM3MEHEHHA CBOMCTB XUMHYECKUX IAEMEHTOB U HX
COCAMHEHHH IO ITIEpHOAAM U TpyImiam [leproAnmdeckoil CHCTEMBI XHMIYIECKAX 9AEMEHTOB

A, Menaeaeesa

2.3

CdpopMupOBaHHOCTD YMEHHH XapaKTePU30BaTh (OIIHCHIBATD) OOIIUE XHMUIECKHE CBOHCTBA
HEOPTaHHYECKHX  BCIIECTB  PA3ANYHBIX  KAACCOB, ITOATBEPIKAATH  CYIIECTBOBAHUE
TEHETUYIECKON CBA3M MEKAY HEOPIaHUYIECKHMHU BEILECTBAMU C IIOMOINBIO YPABHEHHMH

COOTBCTCTBYIOINUX XUMHUYICCKHUX peaKHI/II‘/’I

2.4

CdopMupPOBAHHOCTL YMEHHI yCTAHABAUBATDL IIPHHAAACKHOCTD HEOPIaHUYECKHX BEIIECTB
IO UX COCTaBYy K OIIPEAGACHHOMY KAACCy (TPYIIIIE) COCAMHEHMH (ITPOCTHIE BEITIECTBA —

METAAABL M HEMETAAABL, OKCHABL, OCHOBAHUSA, KHCAOTBI, aM(DOTEPHBIE THAPOKCHUABL, COAH)

2.5

CdopMupOBAHHOCTE YMEHHUI HCIIOAB30BATH XHMHYECKYIO CHMBOAMKY AAf COCTABACHHA
dOpPMYA BEIIECTB M YPABHEHMUI XHMHUYECKHX PEAKIIUH, CHCTEMATHYECKYIO HOMEHKAATYPY
(IUPAC) u tpuBHAABHBIE HAa3BAHHUA OTACABPHBIX HEOPIAaHHYECKUX BEILECTB (YIapHBIA Ias3,
YTAEKHCABIA a3, aMMHAK, IaIllcHAd M3BECTh, HErAIICHAA M3BECTb, IIUTHEBAS COAQ, IIHMPUT U

Apyrie)
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2.6

CdopMUpPOBAHHOCTD YMEHHI XaPAKTEPU30BATh (OIIHCHIBATH) OOIIIE XMMUYIECKIE CBOHCTBA
HEOPTaHHYECKHX  BCIIICCTB  PASANYHBIX  KAACCOB,  ITOATBECPIKAATH  CYIIICCTBOBAHUC
T€HETUYCCKON CBA3H MEKAY HEOPIaHHYECCKUMH BEIECTBAMU C IIOMOINBIO YPABHEHHIM

COOTBCTCTBYIOINNUX XUMHUICCKUX peaKqu/i

2.7

CdopMupOBaHHOCTD YMEHHH IIAAHHPOBATH M BBIIOAHATH XHMHYECKHH SKCIIEPHMEHT
(pasAoskeHHE IIEPOKCHAA BOAOPOAA B IIPHUCYTCTBHH KATAAHM32TOPA, OIPEACACHHE CPEABI
PACTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAABHOTO HHAMKATOPA, BAMAHHE PA3AHMYHBIX
(axkTOpPOB HA CKOPOCTh XMMHYCCKOH PEAKIIHE, PEAKIHN HOHHOIO OOMCEHA, KA4CCTBCHHEIC
peakiiuu Ha CcyAb(ar-, KApOOHAT- H XAOPHA-aHHOHBI, HA KATHOH AMMOHHS, PEIICHHUE
SKCITEPUMEHTAABHBEIX 33Aa9 ITO TeMaM «Metaaas» n «HemeraaAbm») B cOOTBETCTBHH C
IIPABHAAME TECXHHKH OE30IIACHOCTH IIPH OOPAINEHUH C BEINECTBAMH U AaDOPATOPHBIM
00OPYAOBAHIEM; IIPEACTABAATD PE3YABTATH XUMUYCCKOTO IKCIICPUMEHTA B (hOpME 3aIIHCH
YpaBHEHHNI COOTBETCTBYIOIIUX PEAKIUH H (DOPMyAHPOBATH BBIBOABI HA OCHOBE OTHX

PE3YABTATOB

2.8

CdopmMupoBaHHOCTh YMEHHUIT COOAIOAATD IIPABUAA IIOAB30OBAHNA XHMUYECKOH ITOCYAOH K
AADOPATOPHEIM  ODOPYAOBAHHEM, 2a TAKAKE IPABUAA OOpAINEHHA C BEIIECTBAMU B

COOTBECTCTBHH C I/IHCprKHI/IHMI/I II0 BBIIIOAHCHHIO Aa6opa’roprlx XUMHUYECCKHUX OIIBITOB

2.9

Cq)OpMI/IpOBaHHOCTb y'MeHI/Iﬁ XapaKTﬁpI/ISOBaTb XUMHIYCCKHC HpOL[CCCbI, ACKAIITE B OCHOBE
HpOMbILHACHHOFO ITOAYYCHUA CCpHOfI KHCAOTBI, aMMHaKa, a TaKXKC C(bOpMHpOBaHHOCTb
Hp CACTaBACHI/Iﬁ o0 O6LT_II/IX Hay9IHBIX HpI/IHLII/IHaX N 3KOAOI'HYCCKUX HpO6ACMaX

XUMHYECKOTO IIPOU3BOACTBA

XuUMUSA U KU3HD. Pacyersl

3.1

CdpopMupOoBaHHOCTD IIPEACTABACHHI O XHMUYECKOH COCTABAAIOIIEI €CTECTBEHHO-HAYIHON
KAPTHHBI MUPA, POAM XHUMUHU B IIO3HAHUH ABACHHH IPHPOABL, B POPMUPOBAHUN MBIIIIACHHUA
U KYABTYPBI AHYHOCTH, €€ (DYHKIIHOHAABHOH I'PAMOTHOCTH, HECOOXOAUMOM AAf PEIICHUSA
IIPAKTUICCKUX 3aAA9 M SKOAOTHYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY 3AOPOBBIO U

IIPUPOAHOIT CpeAe

3.2

CCpOpMI/IpOBaHHOCTb YMCHI/Iﬁ KpI/ITI/I"ICCKI/I aHaAI/I3I/IpOBaTI) XHUMHIYICCKYIO I/IH(lbOpMaLII/HO,

IIOAYYIAEMYIO M3 PA3HBIX NCTOYHUKOB (CpCACTB’d MaCCOBOM KOMMYHUKAITHH, CCTh I/IHTCpHeT

1 Apyrue)

3.3

ChopMupOBaHHOCTE YMEHHE COOAFOAATD IIPABHAA IKOAOTHMYECKH IIEAECOOOPA3HOrO
IIOBEACHHSA B OBITY M TPYAOBOI AEATEABHOCTH B IICAfIX COXPAHEHHA CBOETO 3AOPOBBA H

OKPY3KAIOIIEM IPUPOAHOII CPEABI

3.4

Oco3HaBaTh ONACHOCTD BOSAGﬁCTBHH Ha KHUBBIC OpraHI/ISMI)I OHpeAeACHHI)IX BCIIIECTB,
IIOHHMaA CMBICA ITOKa3aTCAA HAK, IIOACHATh Ha HpI/IMean CIIOCOOBI YMCHbBIIICHUA I

IIPEAOTBPAILICHUS UX BDEAHOI'O BO3ACICTBHUS HA OpPraHu3M YCAOBCKaA

3.5

C(bOpMHpOBaHHOCTB YMCHI/If/‘I HpOBOAI/ITb BBIYMCACHHA C MCIIOAB30OBAHHEM IIOHATHA
«MaccoBas AOAS BCIIIECTBA B PaCTBOPCE», OOBEMHBIX OTHOIIIEHUII IA30B 1P XUMHYCCKHUX
peaKL[I/IHX, MAaCCBhI BE€IIIECCTBA MANT 00BbeMA ra3oB I10 HU3BECTHOMY KOAMYIECTBY BEIICCTBA, MAaCCE
A O6rb€My OAHOTO 13 YIACTBYIOIIIHUX B peaKHI/II/I BCIIICCTB, TCIIAOBOTO 3(1)(1)CKT3 péaKHI/II/I Ha

OCHOBC 32KOHOB COXPaHCHMA MACChI BCIIICCTB, HpCBpaH_[eHI/IH nu COXpaHCHI/IH SHEPTrUun

IIpoBepsaemMbIie 3A€MEHTBI COAEPIKAHUA

Koa

ITpoBepsieMbIil 2AeMEHT COACPKAHUA

Teoperudeckre OCHOBBI XUMUN

1.1

Xumuaecknii  saemeHT. ATtoMm. SIApo aroma, wu3OTOIBL DACKTPOHHAA ODOAOUKA.
DHepreTuveckue ypOBHH, IIOAYPOBHH. ATOMHBIE OpOHTAaAH, S-, pP-, d-9AEMEHTEL
OcoOEHHOCTH PACIIPEACACHUA IACKTPOHOB IO OPOHTAAAM B ATOMAX 3AEMEHTOB IIEPBBHIX

YETBIPEX IIEPHUOAOB. SAGKTPOHHZLH KOHqDI/IpraLII/IH aTOMOB

1.2

[Tepuoanueckuit 3akon u Ilepumoanmdeckas cucrema XuMmMudecknx saemeHTOB AL

MeHACAeeBﬂ. Cs3b HCPHOAH‘ICCKOFO 3aKOHa Hu HCpHOAH‘ICCKOfI CHUCTEMbI XHUMIYCCKHX
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snemerToB AVl MeHAeACEBA C COBPEMEHHOM TEOPHEH CTPOCHHUA ATOMOB. 3AKOHOMEPHOCTH
U3MEHCHHUA CBOMCTB XHMHYECKHX 3AEMEHTOB M OOPAa3yeMBIX HMH IIPOCTBIX M CAOKHBIX

BEIIIECTB 110 I‘pyHHaM "u HCpI/IOAaM. 3nmavenne HepI/IOAI/I‘ICCKOI‘O 34KOHAa B paSBI/ITI/II/I HayKH

1.3

Crpocuue BermmecTBa. XHMHUYCECKAsA CBA3b. BHABI XHMHYECKONW CBA3KM (KOBAACHTHAS
HEITOAAPHAA U ITOAAPHAA, HOHHAA, METAAAITICCKas). VOHBI: KATHOHBI 1 AHUOHEL. MeXaHH3MbI
00pa3soBaHMUA KOBAACHTHOM XHMHYECKOH CBA3H (OOMEHHBIH H AOHOPHO-AKIIEIITOPHBIN).

Boaopoanas cBa3p

1.4

BaaenTHOCTB. DACKTpOOTpHITATEABHOCTD. CTEIICHD OKHCACHES

1.5

BCH.[GCTBQ, MOACKYASIDHOI'O M HEMOACKYAAPHOIO CTPOCHHS. 32KOH MOCTOSIHCTBA COCTaBa
BCIIICCTBA. T'rrer KPHUCTAAAMYICCKUX PCIICTOK. 3aBHCHMOCTD CBOMCTBA BCITIICCTB OT THIIA
KpHCT&AAH‘ICCKOfI PEIICTKH. ITouste o AHCIICPCHBIX CHCTEMaX. Mcrnoneie n KOAAOUAHBIC

pacTBOpEL. MaccoBas AOAS BEIIECTBA B PACTBOPE

1.6

KAaCCI/I(pI/IKaL[I/IH HCOpI‘aHI/ILIeCKI/IX CO@AI/IHCHHI;'I. HOM@HKAaTypa HeOpI‘aHI/I‘IeCKI/IX BCIIIECCTB

1.7

Xumugeckad peakiua. Kaaccrudukarmus XUMUYECKHX pPEAKIUI B HECOPraHUYECKOH |
OPTaHMYECKOM XHMHH. 3aKOH COXPaHEHHA MAacChl BEITIECTB, 3aKOH COXPAHCHHA U

HpCBpaH_ICHI/IH SHCPFI/II/I HpI/I XUMHYCCKHUX pCaKHI/IHX

1.8

CKOpOCTb peaknum, ¢€ 3aBUCUMOCTDb OT PA3AMIHBIX CbaKTOpOB

1.9

O6paTI/IMbIC peaknmm. XuMI9IecKkoe paBHOBECHE. q)aKTOpI)I, BAHUAOIOINEC Ha COCTOAHUC

XIMIYECKOTo papHOBecHd. [ IpuarmT Ae Hlareane

1.10

Daexrpoanrtaydeckad Aucconuarmsd. CuabHbIE H cAabble dAeKTpOAnTH. Cpeaa BOAHBIX

PacTBOPOB BEILECTB: KUCAAf, HCﬁ'FpaAbHaﬂ, INEAOYHAA. PCaKHI/II/I HMOHHOI'O OOMEHA

1.11

OKXHUCAUTEABHO-BOCCTAHOBUTEABHBIC peakuu

Heopragmaeckas Xumus

2.1

Hewmeraansr. IToroxenne memeranros B [leproandeckoil cucreMe XUMHYECKHX 9AEMEHTOB
AM. MenaeaeeBa u ocobenHoctu crpoeHus aroMos. Pusmueckue cBOMCTBA HEMETAAAOB.

AAAOTpOIIHA HEMETAAAOB (Ha IIPHMEPE KHCAOPOA, cepEL, (pocdopa 1 yraepoAa)

2.2

XuMHYECKHE CBOHMCTBA BAKHEUININX HEMETAAAOB (TaAOIE€HOB, CEpbl, a30Ta, docdopa,
JyrAEpOAQA W KPEMHHA) M HMX COEAMHEHHH (OKCHAOB, KHCAOPOACOAEPZKAIIUX KHCAOT,

BOAOPOAHBIX COeAnHeHNI). [ IprMenenne BaKHEHITTIX HEMETAAAOB U UX COEAMTHEHUH

23

Meraansr [Toaoxerue meraaros B [leproandeckoii cucreme xummdaeckux saeMeHTOB A M.
MenaeaeeBa. OCOOEHHOCTH CTPOEHHA IAEKTPOHHBIX OOOAOYEK aTOMOB MeTaAA0B. Obrue
dusudeckne cBorictBa  MeTaAAOB. CIIAGBBI  METAAAOB.  DAEKTPOXUMHUYECCKHHA  PAA

HAITPAKEHII METAAAOB

2.4

XnuMmgeckre CBOMCTBA BAKHEHININX METAAAOB (HATPHEH, KAAHMH, KAABIIMNA, MATHHI,
AAFOMUHUI, IIIHK, XPOM, EA€30, MEAb) U UX coeAuHeHHH. OOIIue CrIoCOOb ITOAYIECHUA

METAAAOB. HpI/IMeHCHI/IC MCECTAaAAOB B 6bITy 1 TECXHHUKC

25

I'enernyeckas cBA3b HEOPTaHUICCKUX BCINCCTB, IPHMHAAACIKAIINUX K PA3AMIHBIM KAACCaM

XUMUSA U KU3HDb

3.1

PoAp xuMun B 06€CIIeYeHNN 9KOAOIIYECKOH, SHEPTETHIECKON U ITNIIEBOIM OE30I1aCHOCTH,
passuTHH MeANTIHHEBL [loHATHE O HAyYHBIX METOAAX ITO3HAHHA BEITIECTB M XHMITIECKIX

peaxuii

3.2

HPCACTQBACHI/IH 00 O6LT_II/IX HAy9IHDBIX IIPUHITAIIAX HpOMbILLIACHHOFO IIOAYYICHHA BAXKHEHNIIINX
BCIIICCTB. YeAoBek B MI/IpC BCIIIECTB U MaTCpI/IaAOB: BAYKHCHIIIIIE CTpOI/ITCAI)HI:IC MB.TCPI/IaAI)I,
KOHCprKL[I/IOHHI)IC MaTCpI/IaAI)I, KPHCKI/I, CTCKAO, KepﬂMI/IKa, MaTCpI/IQ_AI)I AASA BACKTpOHI/IKI/I,

HAHOMATEPHAABI, OPTAHITICCKIE F MIHEPAABHEIC YAOOPEHIA

3.3

Xumus u SAOPOBBC YCAOBCKaA: HpaBI/IA’{l HCIIOAB30OBAHUA ACKapCTBCHHI:IX HpCHapaTOB,
HpaBI/IAa 0E30IaCHOrO0 MCIIOAB3OBAHUSA HpCHapaTOB OBITOBOII XAMHHU B HOBCCAHCBHOI;’I

KU3HU
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OCHOBBI XUMUI: 9ACKTPOHHBIN yaeOHuK http://chemworld.narod.ru
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