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MMOSICHUTEJIbHAS 3AIIUCKA

IIporpaMma 1o XMMHH Ha YPOBHE cpeiHero odmero odpasoBanust paspaboTaHa Ha OCHOBE
@enepanbroro 3akona ot 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoii eneparmny,
TpeOOBaHMI K pe3ysbTaTaM OCBOECHHs (enepanbHON 00pa3oBaTeNIbHOM MPOTPaMMBI CPEIHETO
obmero obpazosanus (POII COO), mpexncraBieHHbBIX B DenepasbHOM TrOCYIapCTBEHHOM
obpasosarensHoM crannapre COO, ¢ yuérom Kormenmu npernogaBanus y4e6HOTO MpeaMeTa
«Xumust» B 00pasoBaTeNbHBIX OpraHmzanusx Poccuiickoit Denepanuu, peanru3yroNmx
OCHOBHBIC 00pa3oBaTE/IbHBIC MPOrPaMMbl, ¥ OCHOBHBIX MHOJIOKeHHH «CTpaTeruu pasBUTHUS
BocriuTanuss B Poccumiickodt ®enepanmu Ha mepuox g0 2025 roma» (PacmopsixeHme
IIpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOMOB K pa3paboTKe INPOrpaMMBI II0 XHMHH, K OIpENeNIeHHI0 0OImeit
CTpaTeruu 00y4eHHs, BOCIIMTaHHUS W Pa3BUTHs 00YJaIOIMXCS CPEACTBAMH yu4eGHOTO MpeaMeTa
«Xumus» i 10-11 knaccoB Ha 6a30BOM YpOBHE COCTABMIIM KOHIENTYaJIbHBIE TTOJIOKCHHS
OI'OC COO o B3auMOOOYCIIOBICHHOCTH IEJICH, CONCPXKAHHUS, PE3yJIbTATOB OOYYEHHS W
TpeOOBaHMH K yPOBHIO IIOATOTOBKH BBITYCKHHUKOB.

Xumngeckoe — 00pasoBaHMe, IIOJNydacMOE  BBIIYCKHHKAMH  0OIIe06pa3oBaTebHOIM
OpraHM3alMM, SBJIACTCS HEOTHEMIIEMOHM YaCThiO MX 00pa3oBaHHOCTH. OHO  CIIYXKHT
3aBEPUIAIONMIAM STAllOM pean3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOUEBBIX
LCHHOCTEH, MPUCYIIMX [EJOCTHOH CHCTEME XHMHYECKOro O00pa3oBaHMS. DTH I[EHHOCTH
KacaloTCsl MO3HAHMS 3aKOHOB MPHPOJBI, (HOPMHPOBAHUS MHPOBO33PEHHUS M OOIIEH KyIbTYpHI
YC/IOBCKA, & TAKKE OKONOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/0pPOBBIO M
NPUPOTHOH cpene. Peamnsyercs xumudeckoe 06pasoBaHHe 00YYAIOMMXCSA HA YPOBHE CPEIHETO
ofmero 06pazoBaHusl CpeICTBAMH Y4eGHOrO MpeaMeTa «XUMHS», COIepKAHUE IIOCTPOEHUE
KOTOPOTO ONpPEJENICHBl B MPOTPaMMe MO XUMHH C YYETOM CHEUHU(PUKM HAyKH XHMHH, ef
3HAYCHWS B MO3HAHWM TIPUPOJIBI U B MATCPHAIILHON JKM3HHM OOIIECTBA, A TAKXKE C YUETOM OOIIHX
LeJIel W NPUHIUIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro OBIIEro
oOpasoBanus B Poccniickoit ®enepanmn.

XHUMHS KaK dJIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK MTPAET 0COGYIO POIb B COBPEMEHHOMU
[MBUIIM3AIlMH, B CO3aHMU HOBOW 0a3sbl MaTepualbHOM KyJIbTypbl. OHA BHOCHT CBOM BKJIAX B
(GopMHpOBaHKE PAlIMOHATBHOTO HAYYHOTO MBIILICHHS, B CO3/AHME LEIOCTHOTO IIPECTaBICHUS
00 OKpY»XaloIIeM MUPE KaK O eIMHCTBE IIPUPOJIBI M YEN0BEKA, KOTOPOEe Gopmupyercst B Xumun
Ha OCHOBC NMOHUMAHHS BEILECTBEHHOI'O COCTABA OKPYXKAIOIIET0 MHPA, OCO3HAHUS B3aHMOCBSI3H
MEXJy CTPOCHHEM BEIIECTB, NX CBOMCTBAMH M BO3MOXHBIMH 00JIACTSIMH TPUMEHEHHSI.

TecHo B3auMOZNEHCTBYS ¢ JPYrMMH — €CTECTBEHHBIMH HAyKaMH, XHMHS CTaa
HEOTBEMJIEMOH HacThiO MHPOBOH KyJIBTYpPbl, HEOOXOXMMEIM YCIIOBHEM YCIEITHOTO Tpyia H
KU3HA K@KIOTO 1ieHa oOmecTBa. CoBpeMeHHAsh XMMHs KaK HayKa CO3MIATeTbHas, KaK HayKa
BBICOKHX TEXHOJIOTHH HAlpaB/IeHa Ha PEIICHUE IT00ATBHBIX MPOGIEM YCTOMUMBOTO Pa3BHTHS
YEJIOBEYECTBA — CBIPHCBOM, DHEPreTUYECKOU, IHIINEBOM, HKOJIOTHYECKOW O€30MacHOCTH |
OXPaHBbI 37I0POBBS.

B cooTBeTcTBMH ¢ OOUMMH LENSIMH M TIPHHIMIIAMA cpeaHero obmero ob6pa3zoBaHHs
conepxanue npeamera «Xumus» (10-11 kmaccel, 6a30BEIi YPOBEHb H3yUeHHS) OPHEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOIICKYJIBTYPHYIO IMOATOTOBKY OOYYalOMIMXCs, HEOOXOMUMYIO UM JUIA
BBIPAOOTKH MMPOBO33DEHUECKHX OPHEHTHPOB, YCIEIIHOTO BKTIOUEHHS B XW3HB COLMYMA,
MPONOIDKEHHUsT 00Pa30BaHMUs B Pa3JIMIHBIX 00IACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO ¢ XUMHUEL.

Cocrapisiromyumu nipesiveta «XuUMHs» SBISIOTCS 6a30BBe Kypehl — «OpraHmdeckast
xumus» 1 «OBmast 1 HeOpraHM9ecKas XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPXKAHHS KOTODPbIX




SIBIISFOTCS OCHOBBI 0a30BOM HayKH: CHCTeMa 3HaHMH 10 HEOPraHMYeCKOH XMMHUH (C BKIIOUCHHEM
3HaHUH W3 OOLIEH XWMHMH) M OpraHM4YecKoil XuMuH. POPMHUPOBAHUE NAHHON CHCTEMBI 3HAHHIL
MU M3YHCHHH TIPE/IMETa OOCCICYMBAECT BO3MOXKHOCTH PACCMOTPEHHS BCETO MHOTOOOpPa3Hst
BEIICCTB Ha OCHOBE OOIIMX ITOHATHH, 3aKOHOB M TEOPHH XUMHUH.

Crpykrypa conepxanus KypcoB — «Opranudeckast xumus» u «O6mas u HEOpraHuyeckas
XUMUsD) ¢HOPMHUPOBAHA B MPOTpaMMe 110 XMMHHM Ha OCHOBE CHCTEMHOTO TOIX0/a K H3YYCHUIO
y4eOHOTO Marepuana u 0OYyCIIOBIE€HA HMCTOPHYECKH 00O0CHOBAHHBIM pPa3BUTHEM 3HAaHUU Ha
ONpPENCTEHHBIX TEOPETHYCCKUX YPOBHAX. Tak, B Kypce OpraHMYecKO XHMHM BEIIECTBA
pacCMaTpUBAIOTCS HA YPOBHE KJIACCHYCCKOM TECOPHH CTPOEHHSI OPraHHYECKHX COCHMHEHHH, a
TAaKXKC Ha ypOBHC CTCPCOXMMHMYECKHX M INCKTPOHHBIX NPEJACTABICHHH O CTPOCHHUH BEIIECTB.
Ceenennst 06 M3y4aeMbIX B Kypce BEIIECTBAX arOTCS B Pa3BUTHH — OT YIJVIEBOAOPOIOB JIO
CIIOXHBIX OHMOJIOTMYECKHM aKTHBHBIX COCAMHEHWH. B Kypce OpraHWdeckoil Xumum MOJIy4atOT
pasBuTHE C)OPMUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMsI TEepPBOHAYAIBHbIE
TPEACTABIICHUS O XMMHYECKOH CBSI3U, KJIACCH()HKAIMOHHBIX MIPU3HAKAX BEINECTB, 3aBUCHMOCTH
CBOJMCTB BEIIECTB OT MX CTPOCHUS, O XHMHUYECKOH PEAKIINH.

[Ton HOBEIM yrioM 3peHus B mpeamere «XuMHs» 0a30BOTO YPOBHSI paccMaTpUBAETCs
M3YYCHHBIH Ha YPOBHE OCHOBHOTO O0OIIEro 06pa3oBaHMs TEOPETHUECKHUI MaTepual |
(bakToNOrMUECKHE CBENEHHS O BEIECTBAX W XUMHYECKOM peakunu. Tak, B 4acTHOCTH, B Kypce
«O01mmas ¥ HeOpraHWYeCKast XUMHs» 00YYAIOIUMCS IIPEAOCTABIISICTCS BO3MOXHOCTh OCO3HATh
3HAYICHAC TCPHONMYECKOrO 3aKOHA C OOLICTCOPETHYECKHX H METOAOJOTHYECKHX IO3HIHIA,
rIyOXe MOHSTH HCTOPHYECKOe HM3MEHEHHe (YHKIHH 3TOr0 3aKOHAa — OT obobmaromeit 10
OOBSCHSIIOIIEH U MTPOrHO3UPYIOIEH.

Enunas cuctema 3HaHMI O BakHEMIIMX BeIIecTBAx, WX COCTaBe, CTPOEHUHU, CBOMCTBAX W
TMPUMCHEHNH, & TAKXKE O XUMHYECCKUX PEAKIMSX, HX CYIIHOCTH M 3aKOHOMEPHOCTSIX TIPOTEKAHHSI
fomonHseTess B KypcaX 10 ® 11 KIaccoB 9neMeHTaMH  CoONepiKaHHS, HMEFOIIMMI
KyJIbTYPOJIOTHYECKHH W TPUKIANHOH Xapakrep. DTH 3HAHHUS CIIOCOOCTBYIOT TOHMMAHHIO
B3AUMOCBA3H XHMHH C JPYTUMH HAyKaMH, PAacKphHIBAIOT €€ pOIb B II03HABATENBHON WU
TPAaKTHYECKOH JESTENbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCIHTAHHUIO YBOKEHHs K IIpoIeccy
TBOPYECTBA B OOJIACTH TEOPHH M MPAKTHYECKUX TIPHUIOKEHHH XHMHH, TOMOTAIOT BEIITYCKHUKY
OPHCHTHPOBATECS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX TPOGIIEMAaX, CBS3AHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIIMBATh HH()OPMALUIO W TIPUMEHSTH €& JUIS MOMOIHEHHS 3HAHWH, pelICHHUs
HHTCJUIEKTYAIIBHBIX M 3KCIIEPUMEHTAIBHBIX HCCIIEI0BATEIbCKUX 3a1ad. B 1ieom COZIEpIKaHuE
y4eOHOro npemera «XHMHUS» JAHHOTO YPOBHS M3YYCHUS OPHEHTHPOBAHO HA (OPMHUPOBAHHE Yy
00y49aIOImMXCsl MHPOBO33PEHYECKOR OCHOBBI JUIS TOHMMAHHS bunocodekux umeit, Takux Kak:
MarcpualbHOC CANHCTBO HCOPraHMYECKOr0 W OPraHWYeCKOr0 MHpa, 00YCIOBICHHOCTh CBOMCTB
BCILCCTB UX COCTABOM H CTPOCHHEM, ITO3HABAEMOCTD PUPOIHBIX ABJICHHH TyTEM OKCIIEPUMEHTA
¥ PCLICHUS MPOTHBOPEUMH MEXIy HOBBIMH (aKTaMH M TEOPETHYECKHMH TIPEIIOCHUIKAMH,
OCO3HAHHME pOJIM XMMHUH B PEIICHHH SKOJIOTHYECKHX MPOGIIeM, a Takke IpobiieM cOepexeHus
SHCPICTHHCCKUX PECYPCOB, ChIPbA, CO3/[aHHS HOBBIX TEXHOJIOTUI K MATEPHAJIOB.

B mmame pemeHns 3amau BocrmHTaHmMS, PasBUTHA W COLHAIM3ALUU O0YyYarOIUXCs
NPUHSATBIE NPOTPaMMOH 10 XMMHH TIOAXOABI K OIpEJEICHHIO CONCPXKAHMS M IIOCTPOCHHS
lpeaIMeTa MpEeyCMaTphBaIOT (hOPMUPOBAHUE YHHBEPCATBHBIX YUeOHBIX IeHCTBHI, HMEIONHX
0a30Boe 3HAUCHHE Ul PA3IMUHEIX BUIOB JESTEIbHOCTH: peuIeHust IpobiieM, MOUCKa, aHaIu3a |
00paboTku MHOPMALUKM, HEOOXOIHUMBIX JUIs NPHOOPETEHHs] OIBITA TPAKTHYECKOH U
MCCIIENI0BATEIIECKOM NEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B ITO3HAHUH XHMHIH.




B mpakTHKe Mpeno/iaBaHus XAMHM KaK Ha YPOBHE OCHOBHOTO 00IIEro 06pa3oBaHMs, TaK U
Ha ypOBHE CpeiHero oOmero o0pa3soBaHHMs, TIPH  OMpPEIEICHHH  COAEPKATETBHOM
XapaKTePUCTHUKH TENeH W3Y4YCHHs I[IpeJMETa HAIpPaBICHHEM IEPBOCTENEHHON 3HAYMMOCTH
TPaIUIHOHHO NPU3HAETCS (OPMHPOBAHME OCHOB XHMHYECKOW HAyKH Kak OONacTu
COBPEMEHHOI'0 €CTECTBO3HAHHS, INMPAKTHYECKOH MEATEIBHOCTH YEJOBEKA M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBO# KyJbTypel. C METOIMYECKOH TOYKH 3peHHs TakoH MOIXOI K
ONPEJIETICHHUIO LEJICH U3YYCHHS IIPEIMETa SBIISICTCS BIIOJIHE ONPABIaHHBIM.

CoryracHO NaHHOW TOYKE 3pEHHS IVIABHBIMH LEJISIMH M3YdeHHs TpeaMera «XuMus» Ha
6azoBoM ypoBHe (10 —11 xJ1.) sBIsIFOTCS:

* (QopMHpoBaHWE CHCTEMBI XHMHYECKHX 3HAHMH KaK BaKHeHINel cocTaBIsIOMmei
CCTCCTBCHHO-HAYYHOH KAPTHHBI MHUPA, B OCHOBE KOTOPOH JIKAT KIIOUEBBIE TTOHSTHS,
GyHIameHTaTBEHBIC 3aKOHBI M TEOPHH XHMHH, OCBOCHHE S3BIKA HayKH, YCBOCHHE W
TIOHUMAHHE  CYIIHOCTH JIOCTYIHBIX OOOOIICHMH MMPOBO33PEHYECKOrO XapakTepa,
O3HAKOMJICHHE C HCTOPUEH UX pa3BUTHS U CTAHOBIICHUS;

* (HopMHpOBaHWE M Pa3BUTHE NPEJACTABIECHHUI O HAYIHBIX METOJAX MO3HAHHS BEIIECTB |
XUMHYECKAX PEAKIMH, HEOOXOAMMBIX IS IPHOOPETEHHS! YMEHHI OPHEHTHPOBATHCS B
MHPE BCIICCTB H XMMUYCCKHX SIBIICHHH, HIMEIOIMX MECTO B IIPUPOJIE, B PAKTHIECKON U
[TOBCEIHEBHOM JXHM3HHU,

® DpasBUTHE YMEHHH U CHOCOOOB MESTENBHOCTH, CBS3aHHBIX ¢ HAOMIOJICHHEM |
OOBSACHEHHEM XHMHYECKOTO OKCNEPUMEHTA, COOIIIOICHHEM MpaBHJI  OE3011acHOTO
oOpaIneHwst ¢ BeEeCTBAMH.

Hapsiny ¢ otum, conmepxarenbHas xapakTepHCTHKA [elel | 3a1a4 U3Y4YEHUS NpeMETa B
MPOrpamMMe 110 XMMHHU YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBHH C HOBBIMH IIPHOPUTETAMH
B CHCTeME cpefHero obmero obpasoBanus. CeroiHs B TIPEIONABAHHM XHMHM B OOJbIICH
CTCTICHH  OTHACTCA  MPEANOYTCHHE TPAKTHYECKONH KOMIIOHEHTE  COZEpIKaHHS 00ydeHwus,
OPHCHTUPOBAHHOH HA IOJATOTOBKY BBHITYCKHHKA 06IIE00pa30BaTEIbHOM OpraHu3alui,
BJIQJICIOMEr0 He HAOOPOM 3HaHMH, a QYHKIMOHATBHON IPaMOTHOCTBIO, TO €CTh CIIOCOBAMH H
YMCHUAMHA aKTHBHOTO IOJyYCHHS 3HAHHH M NPUMCHEHHS MX B PEAIbHON XW3HM JUIS PEIICHUS
IIPaKTHYECKUX 3a]1a4.

B cBs3M ¢ oTMM TpH u3ydeHMH TpenMera «XuUMHES) JIOMHUHHUDYIOLIEEe 3HAUYCHHE
PHOOPETAIOT TAKKE IeM U 3a/1aUH, KAK:

ajanTanus  OOydalOUMXCS K  YCIOBHSAM  JTHHAMHYHO Pa3BUBAIOIIETOCS  MUPAa,
hopMHpOBaHME HMHTEIEKTYalbHO pPa3BHTOH JIMYHOCTH, TOTOBOH K caM000pa3oBaHuIo,
COTPYAHHHECTBY, CaMOCTOSTCIBHOMY TPHHSTHIO TPAMOTHBIX PEMICHHH B KOHKPETHBIX
KM3HCHHBIX CHUTYAIlHSIX, CBSI3aHHBIX C BEIECTBAMH H MX IIPUMEHEHHEM,

(GopmupoBaHHE y 00yYarOMMXCS KITIOYEBBIX HABHIKOB (KJIOUEBBIX KOMIIETEHIIHH),
MMCIOMHX YHUBCPCATBHOC 3HAUCHUE JUIS Pas3IMYHBIX BHIIOB JESATEIBHOCTH: PEIMIEHHS MPobiem,
TNIOMCKa, aHaimuM3a M O00paboTKM WH(POPMAIMH, HEOOXOMHUMBIX IS NPUOOPETEHHUs OIBITA
ACATCIBHOCTH, KOTOpas 3aHUMACT BAXXHOC MECTO B MO3HAHWH XMMHHM, a TAKXe JUIS OIEHKH C
TIO3MIHE SKOJIOTHYECKOH GE30MaCHOCTH XapaKTepa BIUSHHS BEIECTB H XMUMHUCCKHIX IIPOILIECCOB
Ha OpraHU3M 4YeJIOBEKa M IIPUPOJIHYIO CPELY;

Pa3BUTHEC IO3HABATC/ILHBIX HHTEPECOB, MHTEJIEKTYAIBHBIX W TBOPYECKUX CIIOCOOHOCTEN
00y4arOMUXCcs: CIIOCOOHOCTH CaMOCTOSITEBHO NpHOOpETaTh HOBBIC 3HAHHSA 110 XHMHH B
COOTBETCTBHH C JKH3HCHHBIMHM MOTPEOHOCTSIMH, HCTIONB30BATh COBPEMEHHbIE HH(BOPMAI[HOHHbIE
TEXHOJIOTHH [UTsl IOMCKA M aHAJIM3a YYeOHOH U HAyYHO-IOIYJISIPHOM HHYOPMAINH XHMHYECKOTO
COZEpXKaHHUS,



(hopMHpOBaHKE M pa3BUTHE y 00YYAIOIIMXCS ACCOLMATHBHOTO | JIOTHYECKOTO MBIIILICHHS,
HaOJIOATeILHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpblE OCOGEHHO HEOOXOIMMEL, B
YaCTHOCTH, IIPH TJIAHUPOBAHWH M ITPOBECHUH XUMHYIECKOTO OKCIIEPUMEHTA;

BOCIIUTAHHE y OOy4aromuxcs yOexIEHHOCTH B TyMAHHCTHYECKOW HANpPABICHHOCTH
XUMHH, ©€ BaXHOH pOJIM B PEMIEHHM TIJOOAIBbHBIX  MNPOGJIEM  PAlMOHAIBHOTO
NPUPOJIOTIONIB30BAHHS, TIOMOIHCHHUS JHEPIETHYECKUX DPECYPCOB M COXPAHEHHMS IIPHPOIHOTO
PaBHOBECHS, OCO3HaHMS HEOOXOAMMOCTH O€peKHOTO OTHONICHWS K TPUPONE H CBOEMY
3/I0POBBIO, A TAKXKE IPHOOPETCHHUS OMBITA UCTIONB30BAHMS TIOJIYYCHHbIX 3HAHUN JUIS PHHSITHS
I'PAMOTHBIX PEIICHUH B CUTYalHsIX, CBSI3aHHBIX ¢ XHMHYECKHMH SIBJICHUSIMH.

B yueGHoM miane cpeqnero obiiero oGpasoBaHus mpeaMeT «XHMHS» 6a30BOro YPOBHS
BXOJIMT B COCTaB IPEAMETHON 0011acTH «ECTECTBEHHO-HAYYHBIE IPEIMETHIY.

OOmmee 4McI0 YacoB, OTBEAEHHBIX I M3YYeHHS XMMHH, Ha 0a30BOM YPOBHE CpEIHETO
ofmero obpasosanus, cocraBnser 68 wacos: B 10 iacce — 34 waca (1 wac B Hezenmo), B 11
Kiacce — 34 yaca (1 gac B HezeImo).



COJAEP)KAHUE OBYUYEHMSI
10 KJIACC
OPTAHUYECKAS XUMHUS

TeopeTuvecKkne OCHOBbI OPraHHYeCKOH XUMHH

[IpeameT OpraHUvecKo XUMHH: €€ BOSHHKHOBEHHE, Pa3BUTHE M 3HAUCHHC B TOJTYy9ICHUH
HOBBIX BEIIECTB U MaTepHaJIoB. Teopus CTpOCHHs OpraHuYeCcKUX coenHennit A. M. bytieposa,
e ocHOBHblE MOJOXKeHus. CTpyKTypHBIE (GOPMYITBI OpPraHUYECKHX BELIECTB. ['oMoiorus,
n30MepHs. XMMHYECKast CBSI3b B OPraHMUYECKUX COEMHEHHSX — OJIMHAPHBIC ¥ KPATHBIC CBSI3H.

IlpencraBieHre O  KIacCH)UKAIMH  OpraHMYecKMX  BemecTB.  HomeHknmarypa
OpraHMYeCKUX COCAWHEHMH (CHCTeMaTHyecKas) W TPUBHMAIbHBIC HA3BaHHUS BAaKHEHIINX
MPE/ICTABUTENICH KIIaCCOB OPIraHUYECKHUX BELIECTB.

DKCIEePHMEHTATBHBIC METO/IbI M3YUSHHUs] BEIIECTB M MX IPEBPAINCHUN: O3HAKOMIIEHHE C
oOpasiaMi OpraHMYEeCKUX BEIIECTB M MaTepHalaMd Ha WX OCHOBE, MOJIETMPOBAHHE MOJIEKYII
OpPraHWYeCKHUX BEILIECTB, HAONIOAEHUE M ONMCAaHME JEMOHCTPAl[HOHHBIX OIIBITOB IO
IPEeBPAIICHNIO OPraHUYECKHUX BEIIECTB IIPU HAarpeBaHuH (IJIaBIeHHe, 00yTIIMBaHHE H TOPEHHE).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTpPOEHHE, IOMOJOTHYECKHH psa. Meran m 3TaH — mpocreimme
NPEICTABUTEIH AIKAHOB: (DM3MYECKHE M XUMHMUYECKHME CBOMCTBA (pEakIWW 3aMEIICHUS WU
TOPEHHs ), HAXOXKICHHUE B IIPUPOJIC, TIOTYUCHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUH Psi/l. DTUJIEH M MPONUIIEH — MpocTeimue
IPEICTAaBUTEIN AJIKEHOB: (U3WYECKHEe M XHMHYECKHE CBOMCTBa (peakii¥l THIpUPOBAHHS,
raJIOreHUPOBAHMSI, THAPATAIlUH, OKUCIICHHS U TIOJMMEPU3alliN ), TOTyYCHHE U IIPUMCHEHHE.

Ankanuensl: Oyraauen-1,3 u merunOyragueH-1,3: cTpoeHHE, BaKHEUIINE XUMHUYECKUE
CBOMCTBa (peakius noauMepu3anuu). [lonyueHre CHHTETHIECKOTO KayuyKa U PE3UHBI.

AJIKMHBL: €OCTaB M OCOOEHHOCTH CTpPOEHMS, TOMOJIOTHUECKHH psii. ANETHIEH —
MPOCTEHINNI NpeaCTaBUTEb AJIKHHOB: COCTAB, CTPOEHHE, (PU3NIECKUE U XMUMHUESCKHIE CBONCTBA
(peakIuy ruIpupoOBaHusl, TAJIOTCHUPOBAHNUS, I'HpaTalliH, TOPEHHS), TOJyICHUE U TIPUMCHEHHE.

Apensl. beHzon: cocTa, cTpoeHue, (H3MUECKHE M XHMHUYECKHE CBOHCTBA (peakiuu
raJIOTCHUPOBAHMS W HHUTPOBAHMs), IOJIydCeHHUE W INIpUMEHEHHE. Tonyon. cocmas, cmpoeHue,
Qusuveckue u xumuiecKue c60UCMEA (PeaKyuu 2an02eHUPOBAHUs U HUMPOBAHUS), NOTYHeHUe U
npumererue. TOKCHUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIy  YIJIEBOJOPOIaMH,
MPUHAICKAIMUME K Pa3JIMYHBIM KJIaccaMm.

[IprposHble HCTOYHHMKHU YII€BOAOPOAOB. [IpHpoaHbIii ra3 U nonyTHble He(TSHBIE Ta3bl.
Hepts u e€ mnpoucxoxnenue. CrnocoObl mnepepabOTKH HEPTH: NEperoHKa, KpPEKHHT
(TepMUYECKUH, KaTaTUTHUECKHiT), muposu3. [IpoaykTs! nepepaboTku He(TH, UX MPHUMEHEHHUE B
IIPOMBIIUIEHHOCTHU M B ObITy. KaMEHHBIH yToJib ¥ IPOYKTHI €r0 IepepaboTKH.

OKCIEpUMEHTAIBHBIE METOJbI U3YUCHUS BEIIECTB U MX MPEBPAIICHUH: 03HAKOMJICHHE C
obpa3mamMu IracTMace, KayuykoB M pe3uHsl, koutekuuu «Hedts» u «Yromey, MoierupoBanue
MOJIEKYJ YTJIEBOJOPOJOB U TaJlOTEHONPOM3BOAHBIX, IIPOBEICHHUE IPAKTUYECKOHW paboThI:
MOJTyYCHUE STHIICHA U U3yUCHHE €0 CBOMCTB.

Pacuérneie 3a1a4u.




BeumnciieHuss 1O ypaBHEHHIO XMMHYECKOH peakmuu (Maccel, 00BEMa, KOJIMYECTBA
MCXOJIHOTO BEINECTBA HWIJIM TIPOJIYKTA PEAKIMM IO HM3BECTHBIM Macce, 00BEMY, KOJIHYECTBY
OJTHOTO M3 MCXOIHBIX BELIECTB MM MIPOAYKTOB PEAKIIHH ).

Kuciopoaconepkamue opraHnyecKue coeTHHEHUsI

[IpenenbHble OXHOATOMHBIE CHMPTHL. METaHONT M JTAHON: CTPOEHHE, (QU3MUECKHE W
XHUMHYECKHE CBOMCTBA (PEAKIMH C aKTUBHBIMHM METAVIaMH, TalOreHOBOAOPOIAMH, FOpEHHE),
NpUMEHEHUE. BOIOPOAHEIE CBSA3M MEXKIY MOJICKYJIaMU CITHUPTOB. J{eiicTBHE MeTaHOIA M 3TaHOJIA
Ha OpraHu3M YeJloBeKa.

MHOroaroMHBIE CIUPTBIL. DTUIICHIVIMKONG W TIHIECPUH: CTPOCHWE, (GHU3MYECKHE WU
XHMHYECKHE CBOMCTBA (B3aMMOICHCTBHIE CO IIEIOYHBIMH METAIUIAMH, KAYECTBEHHAS PEAKIIUs Ha
MHOTOAQTOMHBIC CIUPTHI). JleHcTBHE Ha OpraHu3M uesioBeka. [IpuMeHeHWe TIJIMLEpPHHA W
STUJICHTJIHKOJIS.

DeHOM:  CTPOEHHE MOJIEKYNB, (DH3UYECKHE W XHMHYECKHME CBOMCTBAa. TOKCHYHOCTD
¢enomna. [Ipumenenune dpenona.

Ampriernyiel ¥ kemouvl. DOpMaNBIErn], aUETAIBIACTHA: CTPOCHHE, (DH3MUECKHE |
XMMHYECKHE CBOMCTBA (PCAKUMH OKHCICHHS M BOCCTAHOBJICHHS, KA4YCCTBEHHBIC PEAKIHH),
NOJTy4EHHUE U TIPUMEHEHHE.

OZIHOOCHOBHBIE Mpe/IeNbHbIE KapOOHOBBIE KHCIOTEL. MypaBbHHAS M YKCYCHAs KHCIIOTHI:
CTPOCHHE, (U3HICCKHE H XMMUYECKUE CBOHCTBA (CBOMCTBA, OOIIIMeE /ISl KIacca KMCIIOT, PeaKilyst
sTepuUKayK), NOMydeHHe U mpuMeHeHue. CTeapuHOBAS W OJICHHOBAS KHCIOTHI Kak
TIPEICTABUTEIM BBICIINX KapOOHOBBIX KHMCJIOT. MbITa KaK COJIM BBICIIMX KAapOOHOBBIX KHCIIOT,
HX MOIOIIEE NEHCTBHE.

CroxHpie 2QHUpBI KaK TIPOM3BOIHBIC KAPGOHOBBIX KHCIOT. | MAPOIH3 CIOKHBIX 3GupoB.
AKuper. ['napoins xupos. [Ipumenenne xupoB. Broorndeckas postb KHUPOB.

YTIeBOBI: COCTAB, KIacCH(HUKAIKSA YIIIeBOOB (MOHO-, - U TIONMcaxapusl). [oko3a —
MPOCTEHIINHA MOHOCAXapuI: OCOOEHHOCTH CTPOCHHMSI MOJIEKYJIBl, (PU3MUCCKHE M XHMHYECKHE
CBOMCTBa (B3aumojehcTBue ¢ ruapoxcuaoM Mmemu(Il), oKHCIeHHE aMMHUAYHBIM pacTBOpOM
okenma cepebpa(l), BoccTaHOBIEGHHE, OpOXEHHE TIIOKO3BI), HAXOXKICHHE B IpUpoae,
NpUMEHEHHE, Orosoruyueckas poib. Potocuntes. OpykTo3a Kak H30Mep TIIOKO3bL.

Kpaxman n uemmnonosa kak npupossbie mommmepsl. CTpoeHHe KpaxMaia U Ie/ToN036L.
QusMdecKre i XHMUYECKHE CBOHCTBA KpaxMaila (THAPOJIN3, KaUeCTBEHHAS PEaKLiHs ¢ HOZIOM).

OKCIIePHMCHTAIBHBIE METOMbI W3yYCHHs BEUIECTB M HX IIPEBDPALICHHIA: IIPOBEJICHHE,
HAOJIO/ICHHE M ONMCAHME JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIIMPTOB, KauyeCTBEHHBIE
PCaKIMA OJHOATOMHEIX CIHPTOB (OKWCieHHe dTaHona okcuaoMm Memu(1l)), MHOroaToMHBIX
CIUPTOB (B3auMoJeHcTBHE TimnepuHa ¢ ruapokcuaom meau(Il)), ambmerumnon (oxucnenue
aMMHaYHBIM  pacTBOpoM okcuia cepebpa(l) u ruapoxkcumom wmemu(Il), B3ammopeiicTBue
KpaxMana ¢ HOIOM), MpOBEJICHHE IPaKTHYECKOH paboTHI: CBOWCTBa pacTBOpa YKCYCHOM
KHCIIOTEHI.

PacuérHbie 3amaun.

BbrduciieHust 10 ypaBHEHMIO XHMHYECKOH peakimm (Macchl, o0bEMa, KOTMYECTBA
MCXOIHOTO BEWICCTBA WIM NPOJAYKTA PEAKUMM IO HM3BECTHBIM Macce, 00BEMY, KOIHUECTBY
OZIHOT'O M3 UCXO/IHBIX BEIECTB MM POIYKTOB PEAKIINH).

A30TcoJIep)Kalllie OpraHuYEeCKHE COCIMHEHUSI.

AMHHOKHCIIOTBI  KaK aM(OTepHbIE OpraHWudYecKHe COeAWHEHHs. @Ou3nUYecKue u
XAMHYECKHE CBOMCTBA AMHUHOKHMCIIOT (Ha IpHMepe TIJIMIMHA). BHOJOTHUEeCcKOoe 3HAuEHHE
aMUHOKHUCIIOT. [lenTuapl.



Benku Kak TpUpOJHBIE BBICOKOMOJIEKY/ISApHBIE COeIUHEHHUs. [lepBuuHAs, BTOpUYHAS W
TPETHYHAsE CTPYKTypa OenkoB. XHMMHYECKHE CBOHCTBAa OEJIKOB: THIDPOIM3, JEHATYpaIusl,
Ka4eCTBEHHBIC PEAKIINH HA OEJIKH.

OKCIEPUMEHTATBHBIE METOIBI M3YYCHHS BEIIECTB W WX IPEBPALICHUN: HAGNIONCHHE W
OIMCaHUE JAEMOHCTPAIMOHHBIX OIBITOB: JCHATypalusi OENKOB IPH HAarpeBaHWH, IBETHBIC
peakiuu OENIKOB.

BoicokomouiekyIsipHbIe coeIMHEHHs

OCHOBHBIC TIOHSTHS XMMHH BBICOKOMOIEKYJISPHBIX COCAMHEHHH: MOHOMEp, MOJNMMED,
CTPYKTYPHO€ 3B€HO, CTCICHb INOJMMECPHU3AllMH, CPEIHSS MOJICKyJsspHas macca. OCHOBHBIE
METO/IBI CHHTE3a BEICOKOMOJICKYJISPHBIX COSIUHEHUH — MOJTMMEPU3AIHS U ITOJTHKOHICHCAITHS.

OKCIIEPUMEHTAIBHBIE METOJIBI M3YUCHHUsI BEIIECTB W MX TPEBPAIICHH: 03HAKOMIJICHHE C
o0pa3uamu PUPOIHEIX ¥ HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexmnpeamMeTHbIC CBS3H.

Peanmsanust MeXIpeIMETHBIX CBsI3eH NPH W3YYEHMHM OPraHMYecKoN xumum B 10 Kimacce
OCYIICCTBIISETCSl YEPE3 HCIIOJIb30BAHHE KaK OOIMMX €CTECTBEHHO-HAYYHBIX IOHSTHH, TaK H
TOHATHH, SBJISIOLIMXCS CHCTEMHBIMH JUIS OT/IEIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO [HKIIA.

Ofmpe eCTeCTBCHHO-HAYYHBIE TOHSTHS: SBJICHHE, HAyYHBIH (AKT, THIOTe3a, 3aKOH,
TCOpHsl, aHAM3, CHHTE3, KIaCCHUKAUKs, MEPHOIMYHOCTh, HaOIIONCHHE, H3MEpEeHHe,
SKCIIEPUMEHT, MOJICTUPOBAHHE,

Du3nka: MaTepys, SHEPTUsl, MACcCa, aTOM, MIEKTPOH, MOJIEKYJIa, SHEPreTHIECKHil YPOBEHB,
BCLIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHHE BEIIECTBA, (PU3NUCCKUE BEUUMHB U €HHUIIb]
UX U3MEPEHHUSI.

Buonorus: xnetka, opranmsm, Guochepa, o6MEH BelecTs B opraHusMe, (OTOCHHTE3,
OHOJIOrMYIECKH aKTUBHEIE BellecTBa (G€IKH, YIIIeBOIbL, )KUPBI, PEPMEHTHI).

I'eorpadusi: MuHEpaJIbI, TOPHBIE OPO/IBI, MOJE3HbIE HCKOTAEMBIE, TOILIHBO, peCypChL.

TexHosOrns: NUIIEBkIE TIPOTYKTH, OCHOBBI PAIMOHATBHOTO THTAHHS, MOIOIIIHE CpexncTBa,
JICKApCTBCHHBIC M KOCMETHYECKHE MPETIapaThl, MATEPHAIIbI U3 UCKYCCTBEHHBIX H CHHTETHUECKIX
BOJIOKOH.

11 KJIACC
OBIIASI M HEOPTAHUYECKAS XUMUSI

Teopernyeckne 0CHOBLI XHMHUH

XuMUYECKUH d7eMeHT. AToM. SIipo aroma, H30TOMEL OneKkTpoHHas 060I049Ka.
OHepreTHYecKHe YPOBHH, T10lypOBHH. ATOMHbIE opburany, s-, p-, d- snemenTs. OcobeHHOCTH
PacIpesIeNICHHs JJIEKTPOHOB 10 OpOHMTANIAM B aTOMaX 3JIEMEHTOB MEpPBHIX YETBIPEX NEPHOIOB.
DJIEKTPOHHAsI KOHPUTYpaALis] ATOMOB.

Ilepuomnueckuit 3axkoH u Ilepuoandeckass CHCTEMa XHMHUYECKHX 3JIEMEHTOB o N
Menneneea. CBs3p MEPHOAUYECKOTO 3aKOHA W [TeproIeckoll  CHCTEMBI XHMMHYECKHX
anemeHTOB [I. Y. MeHneneeBa ¢ COBPEMEHHOM TeOpHeil CTPOSHHS aTOMOB. 3aKOHOMEPHOCTH
M3MCHEHHS CBOMCTB XUMHYECKUX DJIEMEHTOB H 00pa3yeMBbIX HMH HPOCTBIX U CIIOKHBIX BEIECTB
110 IpyTImam ¥ nepHozaM. 3HaueHHe TIEPHOMIECKOr0 3aKOHA B PA3BUTHH HayKH.

Crpoenne BemecTBa. XuMuueckas CBs3b. BHIBI XHMHYECKOH CBSI3M (KoBaJIeHTHAs
HEIOJISIpHAsT W TIOJIIpHAs, MOHHAs, METa/UTM4ecKas). MexaHu3Mel 0Opa3oBaHHUs KOBAJCHTHOM



XUMHYECKOH CBs3M (OOMEHHBIH M JOHOPHO-aKLENTOPHbINH). BomopoaHast ¢Bs3k. BaneHTHOCTS.
DJIeKTpOOTpHIATENBHOCTD. CTeTeHb OKUCICHHUs. IOHBI: KATHOHEI U aHUOHBIL.

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHMS. 3aKOH IIOCTOSHCTBA COCTABA
BEIIECTBA. TWIIBI KPUCTAIMYECKUX PEHIETOK. 3aBHCHMOCTH CBOMCTBA BEIIECTB OT THIA
KPUCTAIIIMYECKON PEIIETKH.

[ToHsiTHe 0 TMCTIEPCHBIX cHCTeMaX. VICTHHHBIE M KOJUIOM/IHBIE pacTBOPEL. MaccoBast HOJIs
BEILECTBA B PaCTBOPE.

Krnaccupukanns Heopranmdeckmx coeanHeHWd. HOMEHKIAaTypa HEOPraHHYECKHX
BeIIECTB. ['eHeTHYECKas CBA3b HEOPraHMYECKMX BEIICCTB, MPUHAUISKAMAX K PasIHIHBIM
KJ1accaM.

Xumuueckas peakuus. Knaccu(pukanms XUMHYECKHX peaKiuii B HEOPraHHYECKOH W
OpraHMYeCcKod XUMHHU. 3aKOH COXPAHEHHsI MACChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAICHHS
SHEPrUH IIPH XUMHUUYECKUX PEaKIIHsX.

CkopocTh peakuuy, €€ 3aBHCHMOCTh OT PasHYHBIX (akTopoB. OOGpaTHMbIC PEaKIHH.
Xumideckoe paBHOBecHe. DakTOphI, BIHAIONME HA COCTOSHHE XWMHYECKOTO DPABHOBECHS.
[Tpunnun Jle [larense.

Onekrposmthueckas uccormanus. CHibHble  cabble 3MeKTpotuThl. Cpeaa BOIHBIX
PacTBOPOB BEIIECTB: KHCIIast, HEUTpaTbHasi, [IEI0UHasl.

OKHCIIHTEIBHO-BOCCTAHOBHTENBHBIE PEAKIIHH.

OKCIICPUMEHTAIbHBIE METO/BI M3YYCHHs BEIIECTB W HX IIPEBPAIICHHIA: JIEMOHCTpaIUsI
Tabimnn «llepuosmyeckas cucremMa Xumudeckux snemento J[. M. Menueneesay, U3y4CHUE
MOJICIIEH  KPHCTA/UIMYECKUX ~PEIIETOK, HAOMIOACHHE M OINMCAHWE JEMOHCTPALMOHHBIX M
J1abOPaTOPHBIX ONBITOB (PA3NOKEHHE IEPOKCHAA BOJIOPONA B IPHCYTCTBHH KaTtajm3aTopa,
ONpPEICTICHHE CPE/BI PACTBOPOB BEMIECTB C MOMOLIBIO YHHBEPCATBHOIO MHIMKATOPA, PEaKIIHH
MOHHOTO 0OMEHa), MpOBEICHHE TPAaKTHUeCKOH paboThl «BIMSHHE pas3iuuHBIX (baxTopoB Ha
CKOPOCTE XUMHYECKOH peaKIiumy.

PacuérHere 3amaun.

Pacu€rel 110 ypaBHEHHSM XUMHUECKHUX PEAKIMi, B TOM YHCIIE TEPMOXHMHYECKHE pacuéTsl,
PacY€ThI C MCIIOJIL30BAHUEM ITOHSITHS «MACCOBasi J0JIS BEIIECTBAY.

Heoprannueckas xumus

Hemeramsr.  Tlonoxenne HemetanioB B [lepHOIMYECKOd CHCTEMe  XMMHYECKHX
anemenToB JI. M. MenneneeBa u 0COGEHHOCTH CTpPOGHHS aToMoB. (DU3MYECKHe CBONHCTBA
HEMETAJIOB. AJUIOTPOIIHS HEMETAJLIOB (Ha PHMepe KHCIIOPOJIa, CEp, docdopa u yriepona).

XUMHYECKHE CBOMCTBA BaXKHEHIIMX HEMETAWOB (TaJOTeHOB, Ceprl, asora, (ocdopa,
YI7IEPONa ¥ KPEMHHS) M HX COCIMHEHHH (OKCHIOB, KHCIOPOICOAEPKAIINAX KUCIIOT, BOJIOPOJIHBIX
COCIMHEHHUH ).

[IpuMeHeHne BaXXKHEHIINX HEMETAIIOB M HX COEAHHEHHIA.

Meramner. [Tonoxerne metauioB B [lepHoIHYeCcKoOl CHCTEME XHMHYECKHX 3IEMEHTOB .
H. Menneneesa. OCOGEHHOCTH CTPOEHHUS JNIEKTPOHHBIX 00OJOYEK ATOMOB METAILIOB. OO0mme
(usngeckne cBoiictBa Meramios. CIUIaBBl METAIOB. OJNEKTPOXHUMUYECKHI DSl HANPSKCHHIT
METAJLIOB.

XAMHUYECKHE CBOMCTBA BAaXKHEHIIMX MeETALIOB (HaTpwil, KanWil, KaubLUH, MAarHHIA,
AIOMUHHH, [IMHK, XPOM, XKEeJe30, Me/Ib) U X COCTHHEHHIA,

O6mue crioco6rl nosyYeHus: MeTauios. IIpHMeHEHHE METAIUIOB B OBITY W TEXHHUKE.

OKCIIEPHMCHTANBHBIE METOJBI HM3Y4CHHsS BENIECTB M HX IPEBPALICHHL: H3yUYCHHE
KOJIEKIMA  «MeTamiel ¥ CIiaBbl», 06pas’ioB HEMETAIOB, PENICHHE SKCIEPHMEHTANbHBIX



3aja4, HaOMIOJEHWE M  ONHCAHHWE JIEMOHCTPAllMOHHBIX MW  JTaDOpaTOPHBIX  OIBITOB
(B3auMMOJEHCTBHE THAPOKCHAA ATIOMHHHUS C PAaCTBOpPAMH KHCJIOT M IIEI0YEH, Ka4eCTBEHHBIE
pPEaKIiy Ha KaTHOHBI METAJIIOB).

PacuérHrie 3agaun.

Pacu€rel macchl BemecTBa MM 00BEMa ra3oB 10 HW3BECTHOMY KOJHWYECTBY BEIIECTBA,
Macce MM 00BEMY OJHOTO M3 YHYacTBYIOIIMX B PEAKIUH BEINECTB, PacuéThl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) IIPOYKTOB PEAKIIHH, €CJIH OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMHS U )KH3Hb

Pone xumun B 0OecrieueHHH 9KOJIOTHYECKOM, SHEPTeTHYECKOM M IHINEBOH 6€30MacHOCTH,
pasBUTHH MeIUIMHBL [loHsATHE O HAy4YHBIX METOJaX II03HAHMS BEIIECTB M XUMHYCCKHX
peaxui.

[Ipencrasienuss 00 OOMMX HAayYHBIX TIPHHIHUIAX [POMBIIUIEHHOTO —MOMydeHHs
BaXKHEHIIINX BEIIECTB.

YenoBek B MHpe BEIIECTB M MAaTePHATOB: BaKHEHIIWE CTPOMUTEIHHBIE MaTepHabl,
KOHCTPYKIIHOHHBIC MAaTepHAJIbI, KPACKH, CTEKJIO, KEPAMUKa, MATepHalbl IUIS JJICKTPOHMKH,
HaHOMATEPHaIIbl, OPTaHHYECKHE U MUHEPAIIbHBIC YI00PCHHUSI.

XUMHSL ¥ 3710pOBbE 4YENOBEKA: ITIpaBHja HCIIONB30BAHUS JICKAPCTBEHHBIX IIPEHapaTos,
TnpaBuIia 6€3011aCHOTO UCTIOIB30BAHMUS MIPEIAPaTOB OBITOBOM XMMHH B TOBCETHEBHOMN JKU3HH.

MexnpeMeTHBIC CBSI3H.

Peanuzanus MeXIpEIMETHBIX CBs3el IPH H3YYEHHH OOIIEH M HEOPTAHUYECKOH XHMHH B
11 kmacce oCyIecTBIISIETCS Yepe3 HCIONB30BaHUE KaK OOLINX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaK W TOHSTHM, SIBJISIOMIMXCS CUCTEMHBIMH IS OTJCIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOT O
LHKJIA.

OOume ecTecTBEHHO-HAYYHBIC MOHSATHS: HAy4HBIH (DaKT, THIOTe3a, 3aKOH, TEOPHsI,
aHaIH3, CHHTE3, KJ1accu(uKanus, [IEPHUOIUYHOCTD, HalmoneHne, JKCIIEpPUMEHT,
MO/JICITMPOBAHKE, U3MEPEHUE, SIBJICHHE.

Ousuka: MaTepus, SHEPTHs, Macca, aToM, JJIEKTPOH, IIPOTOH, HEUTPOH, MOH, H3OTOII,
PaJlnOaKTUBHOCTh, MOJIEKYJIA, SHEPTETHYCCKHI YPOBEHB, BEIIECTBO, TENO, 0OBEM, arperaTHoe
COCTOSIHHE BCIIECTBA, PU3MIECKHE BETMUMHBI U CIUHHIIbI HX H3MEPEHHUS, CKOpOCTB.

buonorus: kierka, opraHM3M, >KOCHCTeMa, Owocepa, Makpo- H MHKPOIJIEMEHTBHI,
BHTaMHUHBI, 0OMEH BEIIECTB B OpraHU3MeE.

['eorpadus: MUHEpaIkl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOMAEMbIE, TOILIHBO, PECYPCBHL.

Texnomorus: XAMHUYECKast [IPOMBIILICHHOCTD, MeTaJuTyprus, IIPOU3BOJICTBO
CTPOUTENIHHBIX MaTepHaJloB, CEJIbCKOXO3IMCTBEHHOE IIPOU3BOJICTBO, MTHUIIEBAst
IPOMBIIIIEHHOCTh, (apMaleBTHUECKass MPOMBIILIEHHOCTS, IIPOU3BOACTBO KOCMETHUECKUX
penaparoB, MPOU3BOACTBO KOHCTPYKLMOHHBIX MAaTEpHalioB, JIEKTPOHHAS MPOMBIILIEHHOCTS,
HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA I[IPOITPAMMBI 10 XWUMHWU HA
BA30BOM YPOBHE CPEJITHEI'O OBIIIEI'O OBPA3OBAHNSA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3YJIbTATaAM OCBOEHHS O0YYarOMIUMHUCS
IporpaMM CpeaHero oomero o0pa3oBaHus (JTMYHOCTHBIM, METAPEIMETHBIM H TPEIMETHEIM).
Hayuno-mMeTonmueckolf OCHOBOH I pa3pabOTKH IUIAHHUPYEMBIX DE3yJIbTATOB OCBOCHHUS
IPOrpaMM CpeJTHETO 00IIero 06pa3oBaHHsI SBISIETCS CHCTEMHO-IEATEILHOCTHBIM MOIXO.

B COOTBETCTBMH C CHCTEMHO-JIEATEIBHOCTHBIM MOAXOJIOM B CTPYKTYPE JIMYHOCTHBIX
pe3yNnbTaTOB OCBOCHHS TpeameTa «XHMHsS» Ha YpPOBHE CPEIHEro oO0mero o6pa3oBaHHs
BBIJICJIEHBI CIIEAYIOIIUE COCTABIISIIOIINE:

OCO3HaHHEe OOYYAIOIMUMHUCS POCCHUCKOM TpaXKTaHCKOM HIECHTHYHOCTH — T'OTOBHOCTH K
CaMOpPa3BHTHIO, CAMOCTOSATEIBHOCTU M CAMOOTIPEICIICHHIO;

HaJIU4Y¥e€ MOTHBAIUU K O0yUCHHIO;

[EJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHH JIMYHOCTH HAa OCHOBE KITFOYEBBIX
[CHHOCTEH M UCTOPUYECKUX TPAAUIHK 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIOCOOHOCTH OOYHYaroIMXCs PYKOBOJCTBOBATHCS B CBOCH AESITETBHOCTH
LHCHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, IPUCYIIUMH 1EJOCTHOH CHCTEME XHUMHUYECKOTO
o0pa3oBaHus;

HAJIMYUE IPABOCO3HAHUS JKOJIOIMYECKOH KyJIbTYPBI M CIIOCOOHOCTH CTABUTH IENIH H
CTPOWTB KU3HEHHBIE TIAHBI.

JIAYHOCTHBIE pE3ybTaThl OCBOCHHS MpeaMeTa «XHMHS» JOCTHIAIOTCS B €IHHCTBE
y4eOHOH ¥ BOCIIMTATENBHOH NEATENPHOCTH B  COOTBETCTBHH C T'YMaHHCTHYECKHMH,
COLMOKYJIBTYPHBIMH, ~ TyXOBHO-HPAaBCTBCHHBIMH ~[LEHHOCTSAMH W HJealaMH  POCCHICKOTO
TPXIaHCKOTO 00IIECTBA, NPUHATBEIMM B OOMIECTBE HOPMAMH M IIPABHIAMH IOBEICHHS,
CIIOCOOCTBYIOIIMMHE TIPOLIECCAM CAMOTIO3HAHHSI, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHHUS
JIMYHOCTH O0y4arOIIHUXCsl.

JInuHOCTHBIE pe3yNbTaThl OCBOCHHUS MpEIMeTa « XUMHS) OTPAKAIOT chopMHPOBAHHOCTE
OIbITA TIO3HABATEIPHOM M MPAKTHYECKOH JIEATENHOCTH OOYYAIOUMXCs MO  peaH3aliuy
IIPUHSATEIX B 0OIIECTBE IIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpazkaaHCcKOr0 BOCIIMTAHUS:

0CO3HaHMs 00YHAIOMKMMHCS CBOMX KOHCTHTYIIHOHHBIX IIPaB M O0S3aHHOCTE}H, YBAXEHHS K
3aKOHY M IIPaBOIOPSIKY;

IPEACTABIICHUSI O COUMAIIBHBIX HOpMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH NEATENBHOCTH MPH CO3MaHMH YYEOHBIX MPOEKTOB,
PEIICHUH y4COHBIX U O3HABATENLHBIX 3a/1a4, BBITOIHEHHH XMMHYECKUX IKCIIEPHMEHTOB;

CIIOCOOHOCTH MOHMMATh ¥ IPHHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY H aPTyMEHTbI JIPYTHX
TIIPU aHAJTM3C PA3JIMYHBIX BUJIOB YUCOHOH JIeSITETLHOCTH,

2) IATPHOTHYECKOI0 BOCITHTAHMS

HICHHOCTHOIO OTHOIICHHS K HMCTOPHYECKOMY M HAYYHOMY HACIEIUIO OTEYECTBEHHOM
XUMUU;

YB&XCHHs K IPONECCY TBOPYECTBA B OOJACTH TEOPUH M IIPAKTHYECKOTO NPUMEHEHUS
XAMHUH, OCO3HAHHUS TOTO, YTO JOCTH)KCHHS HAYKH €CTh Pe3yJbTaT JJIMTENbHBIX HaOIONCHHUI,
KPOTIOTJIMBBIX SKCIEPHMEHTAIBHBIX IOUCKOB, MOCTOSIHHOTO TPY/a YYEHBIX U IPAKTHKOB;



HHTepeca ¥ [I03HABATEJBHBIX MOTHBOB B MOJYYEHHH U MOCICIYIONIEM aHAIIM3e
HH(OPMAIIHH O TIEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OTCUCCTBEHHON XUMUH,

3) AyXO0BHO-HPABCTBEHHOI'0 BOCIIMTAHHS:

HPaBCTBEHHOT'O CO3HAHUS, STHYECKOTO MTOBEICHHSI,

CIIOCOOHOCTH OIEHWBATh CUTYyalluH, CBSI3aHHBIE C XHMHYECKVUMH SBJICHUSMH, U
NPUHAMATh OCO3HAHHBIC DEIICHHUs, OPUEHTHPYSICh HAa MOPAIbHO-HPAaBCTBEHHBIE HOPMEI H
LIECHHOCTH;

TOTOBHOCTH OIICHHBATh CBOE TOBEJICHHE M IOCTYIIKM CBOMX TOBApHINCH € MO3WIMH
HPaBCTBEHHBIX U IIPABOBBIX HOPM M OCO3HAHHUE TOCTIEACTBUN ITHX MOCTYIIKOB,

4) popmMupOBaHHS KYJIbTYPBI 310POBb:

[IOHWMAaHMs I[IEHHOCTEH 37m0poBOoro W Oe3omacHOro oOpa3a >XWU3HH, HEOOXOJAUMOCTH
OTBETCTBEHHOT'O OTHOIIECHUSI K COOCTBEHHOMY (hH3UUECKOMY M IICHXHUYECKOMY 3I0POBBIO;

cobOmoeHusT TpaBril Oe30macHoro oOpallieHHs ¢ BelecTBaMH B OBITy, TOBCEIHEBHOMH
)KU3HU U B TPYIAOBOHU IESITEIBHOCTH;

MOHUMAHMWsI [EHHOCTH TMpPaBWJI WHIMBHIYaJIbHOTO M KOJJICKTHBHOIO 0€301acHOro
MIOBEJICHUS B CUTYaIMsAX, YTPOXKAIOIIKX 30POBbIO U KU3HHU JIIOAEH;

OCO3HAHHUsSI TOCJIEICTBUNA M HENPUSTUS BPEAHBIX IMPUBBMUEK (YHOTPEOJICHHS ajIKOTOJIS,
HApKOTUKOB, KypeHHS);

S) TpynoBoro BocnnuTaHus:

KOMMYHHUKAaTHBHOM KOMIIETEHTHOCTH B Y4eOHO-MCCIEOBATEIBCKONH JIESATEIBHOCTH,
OOIIIECTBEHHO T0JIE3HOM, TBOPYECKOHN U APYTUX BUJIAX JICSITEIIBHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B PpEHICHMM MPAKTMUECKHX 3a1ady COIHAIBbHOMN
HAINpaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

HHTEepeca K NPaKTHYECKOMY H3YyUeHHIO NpodeccHil pa3auyHOro poia, B TOM 4YHCIIE Ha
OCHOBE IPUMEHEHHUS IIPeIMETHBIX 3HaHUH 110 XUMHUH;

YBaXXCHHUSI K TPYLY, JIIOIIM TPyZAa U pe3yJsibTaTaM TPYJAOBOH NESATEIBHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOODY WHAMBHIYAJIbHOH TpaeKTOpUH 0OOpa3oBaHMUS,
Oymyme# podeccu ¥ peanu3alui COOCTBEHHBIX JKU3HEHHBIX TUIAHOB € YUETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB B MOTpeOHOCTEH 00IIecTRa,

6) K0JI0rHYecKOro BOCIIHTAHHUS:

9KOJIOTUYECKHU LeJIecO00Pa3HOro OTHOIICHHUS K MPUPOJIE, KaK HCTOYHHKY CYIIECTBOBAHHUS
YKM3HHU Ha 3eMiie;

MOHMMaHHsS IJI00AJIBHOTO XapaKTepa dKOJIOTHYECKHX MPOOIIeM, BIMSHHUS SKOHOMHYECKHX
IIPOIIECCOB HA COCTOSTHUE IIPUPOTHON U COLMATIBHON CPEIBI;

OCO3HaHMS HEOOXOMMOCTH HCIOJIb30BAHUS JOCTHIKCHUH XUMHUH IS PELICHHUS] BOITPOCOB
PaLMOHAIBHOTO IIPUPOIOTIOIB30BAHUS;

aKTHBHOTO HEIpPHATHS NCHCTBUH, NMPHUHOCAIIUX Bpe OKpYXKalolled IpHUPOIHOU cpene,
YMEHHUSI NIPOTHO3UPOBATh HEOIArONPHUSATHBIE JIKOJIOTHUYECKHE TOCIEACTBUS MPEINPHHAMAEMBIX
JNEUCTBUH U IIPENOTBPAIIATE UX;

HaJIM4YUSl PA3BUTOTO DKOJOTHYECKOIO MBIIUICHUS, JKOJIOTHYECKOH KYyJIbTYpHI, OIBITA
NESITEIIPHOCTA  OKOJIOTUYECKOW  HAIPaBICHHOCTH, YMEHHUS pPYKOBOJCTBOBAaThCS HMH B
I03HaBaTEJIbHOW, KOMMYHHUKATHBHON U COLMAJIBHOM IPAKTUKE, CIIOCOOHOCTH M YMEHUSI aKTUBHO
IIPOTHBOCTOSITh UAEOJIOTHH XeMo(poOuu;

7) NEHHOCTH HAYYHOI'0 NIO3HAHMS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOU MTPAKTHKH;



MOHUMAHUS CHCHUQUKNA XWAMHH KaK HAayKH, OCO3HaHHS e poid B (OPMHPOBAHHM
PaIMOHAIBHOTO HAYYHOTO MBILIICHHS, CO3JaHUHU LETOCTHOTO IIPEJICTABICHUS 00 OKPYXKAIOIIEM
MHpE KaK O €IMHCTBE IPUPOJBI M YENIOBEKA, B MO3HAHWU IPUPOIHBIX 3aKOHOMEPHOCTEH H
peIeHUH poOJIEM COXPAHEHHUS TPUPOTHOTO PABHOBECHSI;

YOSKIEHHOCTH B 0COOOH 3HAYMMOCTH XMMHH JUISI COBPEMEHHON LMBHIIM3AIMK: B €&
TYMaHHCTHYECKOH HANpPaBJICHHOCTH W BAXHOH PONM B CO3NAaHMH HOBOM 6a3bl MaTepHaTbHOM
KyIbTYPBI, PEIICHAN TII00ATBHBIX MPOOIEM yCTOHYIMBOTO Pa3BUTHS YEOBEYECTBA — CHIPHEBO,
OHEPreTHYECKOM, THINCBOM M  JKOJNOTMYECKOH O6E301macHOCTH, B Pa3sBUTHM MEIHIUHEL,
obecrieueHnH yCIIOBUH YCTICITHOTO TPy/Ia H 9KOJOTHYECKH KOMGBOPTHOM XKU3HH KAKIOTO UIeHA
obmiecTna;

€CTECTBCHHO-HAYYHOH TIPaMOTHOCTH: TIOHMMAaHHs CYIIHOCTH METOIOB  [TO3HAHHS,
HCITIOTIE3YEMBIX B €CTECTBCHHBIX HayKaX, CIIOCOOHOCTH HCIIOIb30BaTh MOJydaeMble 3HAHUS IS
aHaTM3a ¥ OOBSCHCHNS SBICHUH OKDY)KAIONEro MHpA M MPOMCXOJSAMMX B HEM H3MEHEHHH,
YMEHHUSI JIe/IaTh 000CHOBAHHbIE 3aK/TIOUCHNUS Ha OCHOBE HAYYHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX
C LEITBIO TOJIyYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTH CaMOCTOSITENIBHO HCTIOTb30BaTh XHMMUYECKAE 3HAHMUS JUIS PEIICHHs IpOGIeM
B PCaJIbHBIX JKU3HCHHBIX CUTYAIHsAX;

HHTEpeca K MMO3HAHUIO U UCCIIEI0BATEIbCKOM AeATEIbHOCTH;

TOTOBHOCTH M CTOCOOHOCTH K HENPEPBIBHOMY OOpa30BaHHMIO M CaMOOOpa3’oBaHHIO, K
aKTHBHOMY TIOJyY€HHIO HOBBIX 3HAHMH 110 XHMHH B COOTBETCTBHH C >KH3HCHHBIMH
HOTPEOHOCTSIMHU;

MHTEpECa K  OCOOCHHOCTSM  Tpyna B pasimuuHbIX  cdepax mpodeccHoHatbHOM
JEATETBHOCTH.

METAIIPEJJMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3yibTaThl OCBOCHHS y4eGHOTO mHpeamera «XHMHSy Ha YPOBHE
CpPeIHEro 001ero 00pa3oBaHms BKIIIOYAIOT;

3HaYMMBIC JUIss (OPMHPOBAHHS MHPOBO33PEHMS OOGYUAIOMMXCS MEXIHCIUTUTHHAPHEIE
(MeXTIpeIMETHBIE) OOIICHAYYHbIE TIOHSTHS, OTPAKAIOIIHE TETOCTHOCT HAay4YHOH KapTHHBI MHpa
" CICHU(HUKY METOI0B TTIO3HAHMUS, HCTIONB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepwusi, BEIECTBO,
SHEPrHUs, SIBJICHHC, MPOLECC, CHCTEMa, HAYYHBIH (aKT, NPHHIKI, IHIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TCOPHs, HCCIIEN0BAHNE, HAOIIOACHHE, U3MEPEHNE, IKCIIEPUMEHT U JIPYTHE);

YHUBEPCAIBHBIC  y4eOHEIC — NeHCTBUS — (TIO3HABATENBHBIE,  KOMMYHHKATHBHEIE,
PeTyNIATHBHEIC), —obecreunBatomme  (HOPMHUPOBaHHE  (DYHKIMOHATHHOM TPAMOTHOCTH |
COLMAITBHOM KOMIIETEHITHH 00YYarOLUXCS;

CIIOCOOHOCTE  00Y4alOIMXCsSl  MCHONB30BATH  OCBOCHHBIC MEXIHMCIUTITHHAPHEIE,
MHUPOBO33PCHYCCKUE 3HAHWS W YHUBEpCAJbHbIC Yy4YeOHBIE NEHCTBHS B I03HABATEIBHON |
COITHAJIbHOM NPaKTHKE.

MeranpeMeTHBIE  pe3yNbTaThl  OTPAXKAIOT OBJIAICHHE YHUBEPCAIBHBIMH  YUEOHBIMH
MI03HABATEIbHBIMH, KOMMYHHUKATHBHBIMH M PETYJISTUBHBIMHU JICHCTBHSMH.

OBJajienne yHMBEPCATbLHBIMH Y4eGHLIMH IT03HABATEILHBIMH J1eHCTBHSIMHU:

1) 6azoBbIe J1orHYECKHE AeHCTBHUS:

CaMOCTOATENIbHO  (hOPMYJIHPOBATh M  aKTyaIH3HPOBaTh MpolbieMy, BCECTOPOHHE €&
paccMaTpuBarh,

ONpPENCISITE LEJA JICATEIBHOCTH, 3ajlaBas NapaMeTPsl M KPUTEPHH HX JOCTH)KEHHS,
COOTHOCHTB PE3YJIbTATHI AE€ATENTBHOCTH C IIOCTABIEHHBIMH HEIISIMH;



HCIIOJIB30BAaTh TPH OCBOCHWH 3HAHUHM TNPHUEMBI JIOTHYECKOTO MBIIUICHHS — BBIICTATH
XapaKTepHbIE MPH3HAKA TOHATHH ¥ YCTaHABIMBATBL WX B3aHMOCBS3b, HCIIOJIB30BATH
COOTBETCTBYIOIIME MOHATHS [UIsl OOBSICHEHHS OTACIBHBIX (DAKTOB U SBIICHHN;

BBIOMPATH OCHOBAHWSI M KPUTEPHUH JUTS KIIACCU(QUKAIINH BEIIECTB ¥ XUMHUYECKHX PEAKIHH,

YCTaHABIMBATH TPUINHHO-CIICICTBEHHBIE CBS3H MEXy H3Y4aeMbIMU SBJICHUSIMH,

CTPOWTH JIOTHYECKHE pacCyXICHHUS (MHIYKTUBHBIC, NIEIYKTHBHBIE, II0 aHAJIOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUUSI B pacCMaTpHBAaeMbIX SBJICHHAX, (OpMyIHpOBaTh
BBIBOJIBI U 3aKJTIOUCHHUS,

NPUMEHSTH B MPOLIECCe TO3HAHUS, UCIIOIb3YEMBIE B XHUMHUH CHMBOJIMYECKHE (3HAKOBEBIE)
MOJIEITH, TTPe0Opa3oBBIBATH MOJICIFHBIE TPE/ICTABICHUS — XUMHUYECKHAN 3HAK (CHMBOJI) JJIEMEHTA,
XuMHYeckas (opmysia, ypaBHEHHE XWMHYECKOM peakIMd — TP pPEIEeHHH y4eOHBIX
[I03HABATENIFHBIX M TPAKTHYCCKUAX 3a/a4, NMPUMEHSTh Ha3BaHHBIC MOEIBHBIE IPEACTaBICHUS
JUISl BBISIBJICHUSI XapaKTEPHBIX MIPU3HAKOB M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEaKIHH.

2) 6a30BbIe HCCIEI0BATEIbCKHE AeHCTBHSA:

BJIaJIETh OCHOBaMH METO/I0B HAYYHOTO TIO3HAHUS BEIIECTB U XMMUUYECKHUX PEaKI[Hii;

bopmynmHMpoBaTh WENM W 3aJa4d  HCCIEIOBaHMS, HCIOIb30BATh IIOCTABICHHBIE U
CaMOCTOSITEIFHO C(HOPMYJTUPOBAHHBIE BOIIPOCHI B KAYE€CTBE MHCTPYMEHTA IO3HAHUS M OCHOBBI
JUIst JOPMHUPOBAHUS THIIOTE3BI 110 IIPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

BJIAJIETh HaBBIKAMH CaMOCTOSITEIIBHOTO IUIAHMPOBAHUST W TIPOBEIACHUS YUCHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOMIOAATh 32 XOJOM IPOIECcca, CaMOCTOSITEIBHO
[POTHO3UPOBATh €ro pe3yibTar, (GOopMyJIHpoBaTh OOOOMICHWS W BBIBOJLI OTHOCHTEILHO
JOCTOBEPHOCTHU PE3yJIBTATOB UCCIEIOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOJIEIaHHOM
pabote;

NPHOOPETATh OIBIT YYEHHYECKOH MCCIIEAOBATEIIbCKOM M TMPOSKTHOM JEATENbHOCTH,
IPOSBIIATE  CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIBHOMY IIOUCKY METOJIOB pEIICHHUS
MPaKTHYECKUX 3a]1a4, IPUMEHECHHIO Pa3JINYHBIX METOJIOB ITO3HAHHMS.

3) pabora ¢ uadpopmanmeii:

OPHCHTHPOBAThCS B  Pa3IMYHBIX MCTOYHMKAX HHQOpMAIuH (HAy4HO-IIOIYJISPHAS
JUTEPATypa XMMHYECKOTO COAEPXKAHHs, CIpaBOYHBIE MocoOus, pecypchl HHTepHeTa),
aHAJIM3UPOBaTh HMH(OPMAIMIO PAa3IWYHBIX BHAOB M (OPM TPEACTABICHHUS, KPUTHUYECKH
OLIEHUBATh €€ IOCTOBEPHOCTh U HEITPOTHBOPEUYHBOCTH;

GopmynMpoBaTh 3ampochl M TPUMEHSTh PA3IMYHBIE METOIBI IPH TIOUCKE H OTOOpE
MHGOpManuH, HeOOXOIUMOM /TSl BBITIOTHEHUSI YIEOHBIX 387184 OPEICIIEHHOTO THIIA;

NpHOOPETaTh OMBIT MCIOJIB30BaHHUS MHGOPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHH M
Pa3IUYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSATEJILHO BBIOMPATh ONTHMAIBHYIO (OPMY HpEACTaBICHHS HH(POPMAIHU (CXEMEI,
rpaguKH, 1MarpaMMsl, TaOJIUIBI, PUCYHKH U JAPYTHE);

UCIOIb30BaTh HAYYHBIH S3BIK B KAauyeCTBE CpPEACTBA MpH paboTe ¢ XHUMHUYCCKOM
MHpOpPMALMEH: NPUMEHSTh MEXIpeIMETHbIe ((pH3UYEeCKHe W MaTeMaTHYECKHE) 3HAKH M
CUMBOJIBI, (OpMYITBI, aOOpeBUaTypbl, HOMEHKIIATYPY;

HCIIOIB30BATh M IPe0OPa30BBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA HATJISIHOCTH.

OBJ1aieHHe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH JXeHCTBHSIMH:

3a71aBaTh BOIIPOCHI 10 CYIIECTBY 00CY)KIaeMON TEMBI B XOJIe JUAJIOTa W/WIH JIUCKYCCHH,
BBICKA3blBaTh HJICH, (OPMYIHMPOBATH CBOHM TMPEIJIOKCHHSI OTHOCHTEIIBHO  BBITOJIHEHUS
MPEUIOKECHHOM 3a/1a4H;



BBICTYIIATh C IIPE3E€HTALMEd pe3yIbTaTOB IIO3HABATEIBHON IESATEIBHOCTH, MOTYYCHHBIX
CaMOCTOSITEJIBHO MM COBMECTHO CO CBEPCTHHUKAMH TP BBIMOJIHCHHH XHMHYECKOIO
SKCIIEPUMEHTA, NPAaKTHYECKOH paboThl IO HCCIEIOBAHWIO CBOMCTB H3y4YaeMBIX BEINECTB,
peanu3anyy y4e6HOTrO MpoeKkTa M (OPMYIMPOBATH BBIBOABI IO PE3yNIbTaTaM MPOBEIEHHBIX
MCCIIEIOBAaHUH ITyTEM COTIIACOBAHMSI MTO3UIMH B X0/1€ 00CYXICHUS 1 0OMEHA MHEHHSIMH.

OB.j1aieHNe YHHBEPCAJTbHBIMH PEryJsITHBHBIMH JeHCTBUAMM:

CaMOCTOSITEIIEHO TIAHMPOBATh M OCYILECTBISATH CBOIO ITO3HABATENBHYIO HEATEIBHOCTS,
ompenensist €€ e U 3a1a4d, KOHTPOJIMPOBATL U MO MEPEe HEOOXOIMMOCTH KOPPEKTHPOBATH
NpeUTaracMplii alrOpuT™ JCHCTBUI IIPH BBINOJIHEHUH YYEOHBIX W MCCIIEAOBATEILCKUX 3aad,
BBIOMpATh Haubosee 3P HEKTUBHBIA CIIOCO0 MX PEIICHHS C yIETOM MOJTyIEHHs HOBBIX 3HAHHII O
BEILECTBAX M XUMHUECKUX PEAKIIHSIX;

OCYIIECTBJIATE CAMOKOHTPOJIb CBOEH JEATETBPHOCTH Ha OCHOBE caMoOaHaIW3a W
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbTATBI

10 KVIACC

IIpenmeTHbIE pe3yIbTaThl OCBOEHHUS Kypca «OpraHudecKast XUMHUSD OTPAXKAIOT:

CHOPMHPOBAHHOCTh TIPEICTABICHAN O XHMHYECKOH COCTaBJISIOINEH eCTECTBEHHO-
Hay9YHOH KapTHHBl MHpa, POJNM XMMHM B TO3HAHHH SIBICHHH MPHUPOAB], B (POPMHPOBAHUH
MBIIIICHAS. ¥ KYJIBTYPHI JIMYHOCTH, €€ (YHKIMOHATBHONM I'PaMOTHOCTH, HEOOXOIHMOM IS
PCIICHUST TNPAKTHYECKMX 3a1ad M OKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO ¥ IIPUPOIHOM cperie;

BIAJICHHE CHCTCMOM XHMHYECKHX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIIHE
TOHSTHS (XAMUYECKHH JIIEMEHT, aToM, 3JIEKTPOHHast 000JI0UKa aToMa, MOJIEKyIa, BAICHTHOCTS,
OJIEKTPOOTPUIATEIBHOCTh, XHUMHYECKass CBsI3b, CTpPyKTypHas ¢(opMyna (pa3BépHyTas u
COKpamEHHas), MOJIb, MOJIApHAas Macca, MOJSPHBIH  00BEM, YITIEpOIHBIH  CKEJNerT,
(yHKIMOHANBHAS TpPYIIA, PagHKal, W30MEPHUS, M30MEpPHI, TOMOJOTHUECCKHI psiZi, TOMOJIOTH,
YTJIEBOXOPOJIBI, KHCIOPOA M a30TCOACPIKAIINE COCTUHCHHUS, MOHOMED, TOJIUMEp, CTPYKTYPHOE
3BCHO, BBICOKOMOJIEKYIJIIPHBIC COCAMHCHHUS); TEOPHH M 3aKOHBI (TEOPHSI CTPOCHHSI OPTaHUYECKUX
BemecTs  A. M. bByrmiepoBa, 3akoH COXpaHEHHS MacChl BEILIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUHN SI3bIK XUMHH; MHPOBO33PEHYCCKHME 3HAHUS, JICKAIIHE B OCHOBE MOHHMAHHUS
IPUIUHHOCTH ¥ CHCTEMHOCTH XUMHYCCKUX SABICHHUH, (PaKTOIOTHUECKHE CBEIEHHUS O CBOHCTBAX,
cOCTaBe, MONYYCHUH U O€30IIaCHOM MCIIOIb30BaHHH BaKHEHIINX OPTAHNYECKHX BEIIECTB B ObITY
U [IPAKTHYECKON ACATEIHHOCTH YEJIOBEKA,

c(pOpPMHPOBAHHOCTH YMEHHH BBISIBISATH XapakTepHbIE TPH3HAKH OHATHIA, yCTaHaBIUBATh
UX B3aHMOCBSI3b, HCTIO/IB30BATh COOTBETCTBYIOLINE TOHATHUS IIPH OIMCAHUH COCTABA, CTPOEHHUS U
NPeBpaIIeHUH OPraHUuYeCKUX COSIUHEHUI;

c(pOpPMHUPOBAHHOCTE YMEHHII HCIIONB30BaTh XUMHYECKYIO CHMBOJHKY ISl COCTABIICHHS
MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHO#) HOPMYIT OPraHHYECKHX BEIIECTB
¥ YPaBHCHMH XMMHYECKHX PEAKIMH, M3roTaBINBaTh MOJIEIH MOJIEKYJ] OPTaHHYECKHUX BEINECTB
AJIsl WIUTIOCTPALMH MX XMMHYECKOTO ¥ IIPOCTPAHCTBEHHOTO CTPOCHHS,

C(OPMHUPOBAHHOCTE YMEHUH yCTaHABIMBATh NPHHAUIC)KHOCTh U3YYEHHBIX OPTAHUYECKHX
BCIICCTB IO HX COCTaBY U CTPOCHHUIO K ONPEAEIEHHOMY KIacCy/TpyIe COoeIuHEHHH
(YI71eBOIOPOABI,  KHCIOPOA ¥ A30TCOACPIKAINME  COEIMHEHHS, BBHICOKOMOJEKYSPHBIC




COC/IMHEHNUS), JaBaTh MM Ha3BaHMs 10 CHCTeMaTHueckoil Homenknatype (IUPAC), a Taxxe
NPHBOJIUTE TPHBHAIBHBIC HA3BAaHHs OTAEIBHBIX OPTaHWYECKHX BELIECTB (ITHIIEH, NPOITHIICH,
aleTUIICH, STUICHIVIMKONb, TIHMUEPHH, (eHOoN, (OpMaTBACTHA, aleTalbIErHI, MypaBbHHAS
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJICWHOBAs KHCIIOTA, CTEAPHMHOBAsl KHCIIOTA, TIIFOKO03a, (PPYKTO3a,
KpaxMaJl, [eJUTI0I03a, TJIHIIHH);

C)OPMHUPOBAHHOCTH YMEHHS ONpENCIATh BHIbI XUMHYECKOH CBSI3M B OPraHMYECKHX
COCIIMHEHUSX (OJMHAPHBIC U KpaTHBIE);

C)OPMHPOBAHHOCTh YMEHHS TIPHUMEHSTH IIOJIOXKEHHS TEOPHH CTPOCHHS OPraHMYECKHX
BemecTs A. M. ByriepoBa st 0OBsICHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTABA W
CTPOCHHSI; 3aKOH COXPAHEHHS MaCChI BEIECTB;

COPMHUPOBAHHOCTE  yMeHHMI XapaKTepu3OBaTh COCTAB, CTPOCHHE, (HU3WUECKHE W
XUMHUYECKUE CBOMCTBA THIIMYHBIX TIPEICTABATENEH PA3IHYHbIX KJIACCOB OPraHWUECKHX BEINECTB
(MeTaH, 9STaH, STHJIEH, NpOIWJICH, aleTWIeH, OyTaueH-1,3, MeTHIIOyTaaueH-1,3, Genso,
METaHOJ, STAHOJI, STHJICHITIHKOIb, TIHUEPHH, DEHON, aleTalbIerHl, MypaBbUHAS H YKCYCHAs
KHCJIOTBI, TJIIOKO3a, Kpaxmal, MLEeJUIoN03a, aMHUHOYKCYCHas KHCJIOTa), HIUTIOCTPHPOBATh
TCHCTHICCKYIO CBA3h MEXKY HUMH YDAaBHCHHSIMH COOTBETCTBYIOIINX XHMHYECKHX PEAKIHH C
HCII0JIb30BAHUEM CTPYKTYPHBIX (OPMYII;

ChOPMHPOBAHHOCTh YMEHHS XapaKTepH30BaTh HCTOYHHKH YIIEBOIOPOIHOTO CBIPBS
(HeTh, MPHPONHBIA ras, yrojik), crocoGbl HX NepepabOTKM M IPAKTHYECKOE IIpUMEHEHHE
IPOJYKTOB TepepabOTKH;

ChOPMHPOBAHHOCTh YMEHHMI HPOBOINTH BBIYMCICHHS MO XHMHUYCCKHM YPaBHEHHUSAM
(Maccel, 00bEMa, KONMYECTBA MCXOIHOTO BEIIECTBA HIIM MPOAYKTA PEaKIUN 0 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OIHOTO M3 HCXOAHBIX BEMECTB HITH IPOLYKTOB pEaKnum);

chOPMHPOBAHHOCTH YMEHHIT BIAJIETh CHCTEMOH 3HAHMI 00 OCHOBHBIX METOIAX Hay4HOTO
TIO3HaHMS, HCIIOJIB3YeMbIX B XHMHH IIPH H3YYEHHH BEIIECTB W XUMHYECCKHX SBJICHH
(HaOmozeHHe, M3MEPEHHe, OKCIICPUMEHT, MOJENHPOBAHKE), HCIONB30BATh CHCTEMHEIE
XUMHYCCKHC 3HAHUSA JUISl TPHHATHS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYALHSIX, CBA3AHHBIX
C BEIECTBAMH U MX IIPUMEHEHHEM;

c(pOpMHUPOBAHHOCTE YMEHHIT COGMIONATE TIPABHIIA MOJB30BAHHS XHMHUECKOMH HOCY/IOH |
MabopaTopHbIM 000PYIOBaHHEM, & TAKXKe NPABHIA OOPAIIEHNAS C BEMIECTBAMH B COOTBETCTRHHY C
HHCTPYKIMSIMH T10 BBITTOJIHCHHIO JIAOOPATOPHBIX XUMHUYECKHX OITBITOB;

ChOpPMHPOBAHHOCTh yMEHHMil TIAHHPOBATH W BBIIOJHATH XHMHUYECKHUil 9KCIIEPUMEHT
(MpeBpAICHHs OPraHWYECKUX BEIIECTB NIPH HATPEBAHHH, [IOMyYeHHE STHICHA I H3y4YCHHUE €ro
CBOHCTB, Ka4eCTBEHHBIE PEAKIMH OPraHMYeCKMX BEINECTB, JeHaTypanusi GelIKoB IpH
HAarpeBaHuy, BETHBIC PEAKIHU OEJIKOB) B COOTBETCTBHM ¢ NPABHIIAMH TEXHHKH O€30MAaCHOCTH
NpH 0OpallleHHH ¢ BEMECTBAMU 1 1aGOPATOPHEIM 000pYIOBaHHEM, MPEICTaBIISATh Pe3yIIbTATHI
XUMHHECKOTO OKCIEPAMEHTa B (DOPME 3alMCH YPaBHEHHH COOTBETCTBYIOIIMX DEAKIWMi |
opMyTHPOBATE BEIBOIBI HA OCHOBE 3THX PE3YJIbTATOB;

C)OPMHPOBAHHOCTh YMECHHH KPHUTHYECKH aHATH3HPOBATH XAMHYECKYI0 HH(OPMAIIHIO,
TOIyHaeMyI0 U3 PasHBIX HCTOYHHUKOB (Cpe/cTBA MaccoBol nHpopmaruu, UnTepHeT i Apyrux);

COPMHPOBAHHOCTE YMEHHH COOMIONATh TNPABHIA DKOJOTHYECKH enecoo0pasHoro
TOBE/ICHUs B OBITY M TPYHOBOH JEATENBHOCTH B NENAX COXPAHEHHS CBOETO 30pOBbSI H
OKpY>Karollell NPUPOIHOH Cpelbl, 0CO3HABATH OIACHOCTD BO3/EHCTBHS HA JKUBEIE OpTaHU3MBI
ONPCACIIEHHBIX OPraHWYECKUX BEIIECTB, IMOHMMAs CMBIC ITOKA3aTeNs I[TIK, nosicHATh Ha

IPUMEpax CII0COObI YMEHBIICHUS W MPEIOTBPAIIEHHS UX BPEIHOTO BO3AEHCTBHS Ha OpraHu3M
4eJI0BeKa;




AT 00YHAIOIIMXCsl ¢ OTPaHMYEHHBIMA BO3MOXKHOCTSMH 310POBBS: YMEHHE NPUMEHSTH
3HaHHs 00 OCHOBHBIX JOCTYITHBIX METO/AX MO3HAHUS BEIIECTB U XHMHUYCCKHX SIBJICHHIA;

AT CHEMbIX M CIA0OBMASIINX OOYy9YaroMXCA: yMEHHE WCIOIb30BaTh penbedHO-
TOYCUHYIO CHCTeMY 00o3HaueHuit JI. Bpaiins st 3amucu xumudeckux Gopmyr.

11 KJIACC

IIpenmerHebie pesynbratel ocBoeHuss kypca «O6mas u HCOPraHW4YeCKass XHMHSI»
OTpPaXkaroT:

COPMHPOBAHHOCTh MPE/CTABICHHI: O XHMHYECKOIL COCTaBJISIIOIIEH  €CTECTBEHHO-
HAyYHOH KapTHHBI MHUPA, POJIM XHMHH B TIO3HAHWH SIBJICHHIL PUPONEL, B (OPMHPOBAHHH
MBILUICHUSA W KYJIbTYPBl JIAYHOCTH, ¢€ (YHKIMOHATBLHON I'DaMOTHOCTH, HeOOXOMMMOM IS
PCILICHUS  TIDAKTHHCCKUX  3a@4 M JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY
3/I0OPOBBIO U IIPUPOJIHOM cpejie;

BITIAJICHAC CHCTEMOH XMMHYECKHX 3HAHHMH, KOTOpas BKIIOYAET: OCHOBOTIONATAKONIHAC
TOHATHS (XMMHYECKUH SJIEMEHT, aTOM, H30TOTI, S-, p-, d- 3JICKTPOHHBIE OPOUTATHM aTOMOB, HOH,
MOJICKYJ1a, MOJb, MOJSPHBIH O0BEM, BAICHTHOCT, OJIEKTPOOTPHIATEILHOCTh, CTEIICHD
OKHMCJICHHSA, XHMHYECKas CBA3b (KOBAIEHTHAs, WOHHAS, MeTaUTHdYecKas, BOJIOPO/IHAS ),
KpUCTATMYECKAs  pel€Tka, THIBl  XWMHYECKHMX — peaKkUHil, pacTBOp, 3JIEKTPOJIUTHI,
HCOJICKTPOJIATEIL, SIICKTPOJIUTHYECKAs JIMCCOLMAIMS, OKHCIHTENb, BOCCTAHOBHUTED, CKOpOCTh
XHMHYCCKOH — PEAaKIMH, XMMHYECKOE  DABHOBECHE);, TECOPHH ¥  3aKOHBI (Teopust
JIICKTPOIINTHIECKOH  TUCCOLMALMK, TepHoaMYecKnil 3akoH JI. U, MenneneeBa, 3akon
COXPAHCHHS MacCChl BEIICCTB, 3aKOH COXPAHEHMS W MPEBPAIICHHS SHEPTHH TIPH XUMUYECKHX
PeaKkuusX), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3BIK XHMHH, MHPOBO33PEHYECKHE 3HAHMS,
JICKAIME B OCHOBE ITOHUMaHHs NPHYMHHOCTH M CHCTEMHOCTH XHUMHYECKHX SIBIICHHIA,
(hakToNOrMYECKHE CBEICHUS O CBOMCTBAX, COCTABe, TMOJIyYCHHH U O€30MacHOM HCIIOB30BAHUH
BOKXHEHIINX HEOPraHWYECKHMX BEIIECTB B OBITY M IIPAKTHIECKOH IeSTebHOCTH YEJIOBEKa;

C(OPMHPOBAHHOCTH YMEHHIT BBIBIIATE XapaKTCPHbIC NIPU3HAKK MOHSITHH, YCTAHABIABATH
HX B3aMMOCBS3b, HCIOJB30BATE COOTBETCTBYIONIHE MOHATHS NMPH OMNHCAHHH HEOPTraHUYECKHX
BEIIECTB MU HX IPEBPAIICHHIL;

ChOPMHUPOBAHHOCTE YMEHHMI HCIONB30BATH XHMHYECKYI0 CHMBOJIMKY JUIS COCTABJICHHSI
(opmys1 BemeCTB M ypaBHEHHIl XMMHYECKHX PCAaKIMH, CHCTEMATHYECKYI0 HOMEHKIATYpY
(IUPAC) ® TpuBHManbHBIE HAa3BAHHS OTIEIBHBIX HCOPTaHWYECKUX BEWIECTB (yrapHbeli ras,
YITICKHCIBIH Ta3, aMMHaK, TalméHas M3BECTh, HETAIISHAS M3BECTh, MHTHEBAS cozla, TUPHUT H
ApyTHe);

ChOPMHPOBAHHOCTE YMEHUH ONPENENATh BATEHTHOCTh ¥ CTEIICHD OKHCITCHS XMUMHUYECKHUX
SJIEMCHTOB B COEAMHEHUSIX Pa3JIMUHOTO COCTABA, BUI XUMHYECKOH CBSI3H (kOBaJIeHTHas, MOHHa,
METATMICCKast, BOJOPOIHAs) B COCAMHEHHUSX, THII KPHCTATHIECKON PCUIETKA KOHKPETHOIO
BCIIECTBA (ATOMHAs, MOJICKYJISpHAs, MOHHAs, METaJUTMYECKast), XapakTep CPeabl B BOJHBIX
pacTBOpax HCOPraHWYECKHUX COEMHEHHI;

¢(OpPMHPOBAHHOCTH YMEHUI YCTAHABIHBATE IPUHAUIC)KHOCTh HEOPTaHMYECKUX BEIECTB
110 MIX COCTaBY K OIPEICIEHHOMY KIIacCy/TpyTiTie COCAMHEHH I (IIPOCTHIE BEIECTBA — METALIBI 1
HEMCTaIUIBI, OKCHJIBI, OCHOBAHHSI, KMCITOTBI, aM(OTEPHEIE THAPOKCH/IBI, COJTH);

CpOPMHPOBAHHOCTL  YMEHHIA PacKpeIBaTh CMBICT IIEPHOAMYECKOro 3akoHa J[. M.
Menneneesa wu  nemoncTpmpoBath  ero CHCTEMATH3UPYIOUIYIO, OOBSCHHUTECIBHYIO |
IPOTHOCTHYECKYIO () YHKIIMY;




cOPMHPOBAHHOCTb ~ YMEHHH  XapakTepu30BaTb JJIEKTPOHHOE CTPOEHHE aTOMOB
XHUMHYECKUX 27IeMeHTOB 1—4 nepuonos [lepuoauueckoit cucrems! Xxumuueckux dmemeHToB 1. Y.
MennieneeBa, HUCIONIB3YSI TOHSTUS «S-, P-, d-3JEKTPOHHBIE OpPOMTANY, «IHEPTETHUCCKHE
YPOBHUY», OOBSICHITH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOHCTB XHMHYECKHX O3JIEMEHTOB W HX
COEIMHEHHH 110 IeproaaM | rpynmnam [lepuoandeckoil cucTeMbl XUMHUYECKUX d51eMeHToB JI. .
MeHnieneeBa;

cOpMUPOBAHHOCTE YMEHHUH XapakTepu3oBaTh (ONHUCHIBaTh) OOIIHE XUMHYECKHE
CBOMCTBAa HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KJIACCOB, TMOJTBEPXKIATh CYIIECTBOBAHUE
IEHETHYECKON CBSI3M MEXAY HEOPraHMYECKMMH BEIIECTBAMM C IOMOINBIO YpaBHEHH
COOTBETCTBYIOIUX XUMUYECKUX PEAKIINN;

c(hOPMHPOBAHHOCTh YMEHHs KJIACCH(HUIMPOBATH XUMHUCCKHE PEAKIMH 110 Pa3IMYHBIM
NpU3HAaKaM (YHCIIly M COCTaBy pPEarupylollUX BELIECTB, TEIJIOBOMY J(GQEKTy peakIluH,
M3MEHEHHIO CTETICHEH OKMCIIEHHS 2JIEMEHTOB, 0OpaTHMOCTH PEaKIIMH, yIaCTHIO KaTalH3aTopa);

copMHPOBAHHOCTH YMEHHI COCTABIATh YPABHEHHUS PEAKIMI Pa3IMYHBIX THUIIOB, MTOJTHBIE
¥ COKPAIIEHHBIC YPABHEHHUS PEAKIMH HOHHOTO OOMEHA, YYHTBIBASI YCIIOBHUS, MPH KOTOPBIX 3TH
peakluu UIyT A0 KOHIIA;

chOPMHPOBAaHHOCTh YMEHHH IPOBOAMTH pEAKIUH, IOATBEPHKIAIONAE KAYeCTBEHHBIH
COCTaB pPa3MYHBIX HEOPraHHYECKHX BELIECTB, pAacllO3HABaTh ONBITHBIM IIyTEM HOHBI,
IPUCYTCTBYIOIIME B BOJHBIX PaCTBOpPaX HEOPraHWUUYECKUX BEIECTB;

cpOPMUPOBAHHOCTh YMEHHH pPAcKpPBIBATh CYIIHOCTH OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIMi IIOCPEICTBOM COCTABIICHHUS JIEKTPOHHOTO OaaHca STHX peaKinii;

C(hOpPMHPOBAHHOCTh YMEHUH OOBSACHATH 3aBHCHMOCTD CKOPOCTH XUMHYECKOH PEAKIMH OT
pasnuYHBIX (AKTOPOB; XapaKTep CMEIICHHS XHMHYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT
BHEIIHETO Bo3AekcTBus (mpuHimn Jle [laTtense);

cOOPMHPOBAHHOCTh YMEHMH XapakTepH30BaTh XHMHYECKHE IIPOIECCHI, JIeXallue B
OCHOBE IPOMBIIUICHHOTO MOJIyYECHHsI CEPHON KHCIIOTHI, aMMHaKa, a Takxke chOpPMHPOBAHHOCTh
MPEJICTABICHHH 00 OOIIMX HAyYHBIX HMPHHIMIAX H HKOJIOTHYECKUX MPOOIEMaX XHMHYECKOTO
MPOM3BO/ICTBA;

chOpPMHPOBAaHHOCTh YMEHHH IPOBOJWTH BHIYUCICHUS C MCIOJIB30BAHUEM TTOHSTHS
«MaccoBasl OISl BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOINCHWH Ta30B NP XHMHYECKHX
PCaKIHMsIX, MacChl BEIIECTBA MM 00BbEMA Ta3oB 10 U3BECTHOMY KOJHMYECTBY BEIIECTBA, MAcCe
MM 00BEMY OJIHOTO M3 YYacTBYIOIIMX B PEaKIMM BELIECTB, TEILIOBOTO >Q(eKTa peakinu Ha
OCHOBE 3aKOHOB COXPAHEHHsI MaCChl BEIIECTB, IPEBPANICHHS H COXPAHEHHS YHEPIUH;

chOpMHPOBaHHOCTL YMEHUH COONIONATh MPaBHIIA MOJIB30BAHUS XHMHUYECKOH MOCYIOi H
1abopaTOpHEIM 000PYAOBAaHHUEM, a TAK)XKE MpPaBHJIa OOPAIIEHHUs C BEIECTBAMH B COOTBETCTBHH C
HHCTPYKIHUSAMH I10 BBIIOJHEHHIO JTa00paTOPHBIX XUMHYECKUX OIBITOB;

COPMHUPOBAHHOCTh YMEHHMH TIIAaHMPOBATh W BBIIOJIHATH XHMHYECKHH JKCIIEPUMEHT
(pasnoXeHHe TEPOKCHIA BONOPOAAa B INPHCYTCTBHHM KATAIH3aTopa, OIpPENEICHHE CPEIbl
pacTBOPOB BELIECTB € MOMOIIBIO YHHBEPCATLHOTO HHAMKATOPA, BIHSHUE Pa3sTHYHBIX (aKTopoB
Ha CKOPOCTh XHMHYCCKOW PEAKIMH, PEaKIMH HOHHOTO OOMEHa, Ka4eCTBCHHBIE pEaKkIuH Ha
cynbdar-, kKapboHAT- W XJIOPHI-aHHOHEI, HA KATHOH aMMOHHS, PEIICHHE DKCIIEPUMEHTATBHBIX
3ama4 mo Temam «Metamwibly W «Hemeramiel») B COOTBETCTBHHM C NpaBUIIAMH TEXHHKH
Ge30MacHOCTH MpH OOpAIEeHHH ¢ BEIIECTBAMHU U J1a00paTOpPHBIM 060pyI0BaHHEM, MIPEICTABISTh
pe3y/IbTaThl XUMHYECKOIO OIKCICPUMEHTa B (OpME 3allMCH YpaBHEHHH COOTBETCTBYIOIIHX
peakiuii ¥ GopMyIMPOBATH BBIBOBI HA OCHOBE 3THX PE3YJILTATOB;




ChOPMHPOBAHHOCTh YMEHHH KPHTUYECKH aHAIM3MPOBATh XHMHYECKYIO HH(DOPMAIIHIO,
MOJIy4aeMyl0 H3 pasHbIX HMCTOYHHMKOB (CPEICTBA MAacCOBOM KOMMYHHKAIWH, Wnreprer wu
JIPYTHX);

cOpMHUPOBAHHOCTE YMEHHH COOJIIOATh MpaBHjIa SKOJOTMYECKH LEJIECO00Pa3HOTO
IIOBCICHHUS B 61:1”[)7 u pr}IOBOﬁ JACIATCIIBHOCTH B IICJISIX COXpPaHCHUSI CBOECTO 310POBBSA H
OKpYIKaroIlled NMPUPOAHOH cpelibl, 0CO3HABATh OMACHOCTh BO3IEHCTBUS HA IKUBBHIC OpraHU3MBbI
ONpe/IeIEHHBIX BEIIECTB, MOHMMasi cMbIc mokasaTens [1JIK, moscHATh Ha mpuMepax crocoOb!
YMCHBIICHUS U NNPEAOTBPALICHUS UX BPEIHOTO BOSHCﬁCTBHH Ha OpraHuU3M YCJIOBCKA,

JUI 00y4aromuXxcsi ¢ OrPaHUYCHHBIMH BO3MOXHOCTSIMH 3I0POBBS: YMCHUE IIPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX MCTOJ1aX ITO3HAHHUS BCIIIECTB U XUMHUUYECCKHUX HBHGHHP’I;

JUISL CIICTIBIX W CIabOBHASIIMX OOYHAIOIIHUXCS: YMEHHE HCIIONIB30BATh penbedHO-
TOYEYHYIO CHCcTeMy 0003HaveHuit JI. Bpaiins 1uist 3anmicn XuMUYecKux bopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosm4ecTBo yacos
Ne HaunmenoBanue pasgesnon JJeKTpoHHbIe (HUPpOBbIE)
Kontpoabneie | IlpakTtnueckne
n/n H TeM IPOrpaMmal Bceero oOpa3oBaTe/IbHBIE pecypChl
padoThI padoThI
Pazpnen 1. Teopernyeckue 0CHOBBI OpraHHYecKOil XHMHAH

ITpenmer oprannyeckoi

L1 xumuH. Teopust cTpoenus 3 PoL
OpraHMYECKHX COCAMHEHHH https://resh.edu.ru/subject/lesson/6 149/start/
A. M. Bytneposa
Hroro no pasgeny 3
Pazgen 2. YrieBoxopoasi
21 IIpenenbHbIE yIiaeBoaOpOaE] ) PIII
s https://resh.edu.ru/subject/lesson/6 15 1/start/149993/
Henpenensusie PRIII
2.2 YIJIEBOLOPO/IbI: JIKEHEI, 6 1
AJIKAUEHBI, ATKHHBI https://resh.edu.ru/subject/lesson/5412/start/2 12563/
POII
23 ApomaTtnyeckue ) https://resh.edu.ru/subject/lesson/6152/start/150850/
‘ YIJIEBOZOPOIBI POIII
https://resh.edu.ru/subject/lesson/4775/start/150494/
[TpupoaHbIe HCTOYHHUKH
2.4 YTJIEBOAOPOAOB H HX 3 1

nepepaboTka




Hroro no pazpeny 13

Paspen 3. Knciiopoacoaep:kamue opranu4ecKue coeIHHEHUs

3.1 Cnuptel. @enon 3

Anpaernasl. KapbonoBsie

3.2 7
KUCIOTHL. CIio)XHBIE 3)UPEI
3.3 Vrnesonsl 3 1
Hroro no pazneny 13
Pa3zpen 4. Azorcoaepikamue opraHudecKue coeJHHEeHHs
AMHUHBI. AMHHOKHUCIIOTBL
4.1 3
benku
Htoro no pazzgeny .

Pazpen S. BeicokomoieKyJIsIpHbIE COeTHHEHHS

[Tnactmaccel. Kayuyku.
5.1 2
Bonokna
HTtoro nmo pasgery 2
OBLIEE KOJIMYECTBO YACOB 34 ’

[10 IIPOTPAMME




11 KJIIACC

KoaungecTBo yacoB DIeKTpPOHHBIE
HanmeHoBaHue pa3jeioB H TEM (mudpoBbIe)
Ne n/n Kontpoabnsie | IIpakrudeckue
NPOrpamMMmal Bcero o0pa3oBaTe/IbHbIE
padoTsI paboThI
pecypchbl
Paspnen 1. Teopernyeckue 0CHOBBLI XUHMHH
Ctpoenue atoMoB. [lepuoudeckuii 3aK0H
1.1 u [leproanyeckas cucTeMa XUMHYECKHX 3
anemenToB J1. . Menneneena
12 Crpoenue BemecTBa. MHOroodpasue 4
) BEIECTB
1.3 XUMHUYECKHE peaKLuu 6 1 1
Htoro no paszgery 13
Pa3pnen 2. Heoprannvyeckasi XumMus
2.1 Mertansl 6 1
2.2 Hemerasibl 9 1 1
3 CBsI3p HEOPraHMYECKUX U OPraHUYECKUX )
' BEILIECTB
Wtoro no pasaeiny 17
Pa3pen 3. XumMus H )KH3Hb
3.1 XuMmus U XKU3Hb 4
Hroro no paszeny -+
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




IIOYPOYHOE IIJIAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoxka

KoauuecTrBo yacoB

Bceero

JyIeKTpoHHbIe UG POBBIE 06pa3oBaTeIbHbIE
pecypcsl

[IpenmeT opranudeckoit XUMHH, €&
BO3HHKHOBEHHE, PA3BUTHE U 3HAYECHHUE

POII

https://resh.edu.ru/subject/lesson/6 149/start/

Teopus cTpoenus opranuyeckux

- coenuHeHHit A. M. ByTiepoBa, e€ 0CHOBHEIE

IIOJIOXKCHHUA

IIpencraBnenue o Knaccupukanum
OpraHu4eckux BemecTB. Homenknarypa
(cucTemMaTuyeckast) U TPUBHAIBHEIE
HA3BaHMs OPIraHUYECKUX BEIECTB

AJIKaHEIL: COCTaB U CTpOCHHEC,
T'OMOJIOTUYECKHUH pAan

POII

https://resh.edu.ru/subject/lesson/6 15 1/start/149993/

MeraH u 3TaH — npocreiimue
IpEeICTaBUTENH AIKAHOB

AJIKeHBI: COCTaB U CTPOEHHUE, CBOMCTBA

POIII

https://resh.edu.ru/subject/lesson/54 12/start/212563/

OTHIIEH H IIPOIMHJIEH — HpOCTeﬁIIIHe
IIPEACTABUTECIIN aJIKCHOB

[IpakTryeckas paGora Ne 1. «ITomydyenne
STUJIEHA U H3YUYCHHE €r0 CBOHCTB»

Ankanuensl. byraguen-1,3 u
meTunOyTaauen-1,3. [lonyuenune

POl

https://resh.edu.ru/subject/lesson/6152/start/150850/




CHHTETHYECKOIO Kay4dyka 1 PE3UHEBI

AJKHMHEL: COCTaB U OCOOEHHOCTH CTPOEHHUS,

10 TOMOJIOTHYECKHM psil. AUETHICH —
IPOCTEHINNI IIpeICTABUTEIh AJIKUHOB
1 Brraucnenus no ypaBHEHHIO XUMHYECKO#
peakuuu
12 ApeHBl: 6eH30:1 U Toyos1. TOKCHYIHOCTE P3III
fp=nan https://resh.edu.ru/subject/lesson/4775/start/1 50494/
13 ['eneTnyeckas cBsI3b yIIIeBOAOPOIOB,
NPHHAUISKALINX K PA3IMIHBIM KIaccam
IIpupoaHble HCTOYHUKH yIIIEBOJOPOIOB: POIII
14 NPUPOJHEIH ra3 U IOy THHIE HE(TSIHEIE
rassl, He()Th M POJTYKTHI €& IepepaboTKH https://resh.edu.ru/subject/lesson/6148/start/170461/
[IpupoaHbIE HCTOYHHKH YITIEBOOPOIOB:
15 NPUPOJHBIH ra3 ¥ MOy THBIE HEQTIHEIE
rasbl, HeQ)Th U IIPOIYKTHI €€ mepepaboTKH
16 KonTponsnas pa6ota no pasaemny
«YT1eBOIOPOIBI»
17 [IpenensHple OTHOATOMHBIE CIIHPTHI: P
METaHO U 5TaHOI1. Bonopoanas csisb https://resh.edu.ru/subject/lesson/4769/start/150550/
18 MHoroaroMHbIe CIIMPTHL: ITHICHITIHKOIb U
TIIUIEPUH
19 DeHOI: CTPOCHUE MOJIEKYJIbI, PU3HIECKUE H PoII
XMMHICCKHE CBOHCTBA, IPHMEHEHHE https://resh.edu.ru/subject/lesson/5727/start/150577/
20 Anpaerunsl: popmansaerun u P

aueTajipAerua. AeToH

https://resh.edu.ru/subject/lesson/4776/start/150604/




O1HOOCHOBHEIE IpeieIbHbIE KAPOOHOBEIE

= KHCJIOTBI: MypaBbHHAS U YKCYCHAsl
” ITpaxTuueckas padorta Ne 2. « CoiicTBa
pacTBOpa YKCYCHOM KHCIIOTHD»
CreapuHOBas U OJIEMHOBAsI KHCJIOTHI, KaK
23 IIpe/ICTABUTENH BBICITNX KapOOHOBEIX
KHUCJIOT
24 MBe11a Kak coyi BEICHIAX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JCHCTBHE
Cnoxxaele 3QUpBI KaK TPOU3BOIHBIE PDIII
25 KapOOHOBBIX KHCIIOT. [ MAPOIN3 CIIOMKHBIX
3hHupoB https://resh.edu.ru/subject/lesson/5952/start/15063 1/
26 Kupel: ruapoIH3, IpUMEHEHHE,
Ouosoruyeckast pojb KHPOB
VYriaeBoabl: cOCTaB, KIacCH(pHUKALKS. PDIII
27 BaxHeiimue npeacTaBUTENH: III0KO3a,
dpykTo3a, caxaposa https://resh.edu.ru/subject/lesson/6150/start/150687/
K POII
)3 paxMai u [eJUIK0JI03a KaK IIPUPOIHbIE
HOTAMCPEL https://resh.edu.ru/subject/lesson/5413/start/ 150714/
KonTponenas pabora mo pasaeiny
29 «Kucnopozaconepxamme oprannyeckue
COETUHEHHUS»
30 AMUHBI: METHJIAMHMH U AHUJIUH
POIII
AMMHOKHUCIIOTHI KaK aM()OTepHEIE
31 OpPraHMYEeCKUE COCIUHEHHUS, HX https://resh.edu.ru/subject/lesson/4743/start/150742/

OHOJIOrHYeCKO€e 3HAYEHHE. IlenTuaer

https://resh.edu.ru/subject/lesson/6296/start/212589/




benku xak npupoaHbIe

POII

32 1
BBICOKOMOJICKYJIIPHBIC COCMHCHAA https://resh.edu.ru/subject/lesson/5452/start/ 150796/
33 OCHOBHEIE MOHATHS XUMUHA 1 POLI
BBICOKOMOJICKYJISIPHBIX COETHHCHHI https://resh.edu.ru/subject/lesson/6095/start/150823/
OCHOBHEBIE METOEI CUHTE3a POIII
34 BBICOKOMOJIEKYJIIPHBIX COEUHEHHIA. 1
ITacT™Macchl, KaydyKH, BOTOKHA https://resh.edu.ru/subject/lesson/4777/start/17053 6/
34

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME




11 KJIACC

Ne n/m

Tema ypoka

KosmmgecTBO 9acoB

Bcero

JJ1eKTpoHHBIEe UG pOBBIE 00pa3oBaTeIbHBIE
pecypchl

XUMUYECKUH 3TIEMEHT. ATOM.
OneKkTpoHHast KOHQUTYpAIKs AaTOMOB

POII

https://resh.edu.ru/subject/lesson/6479/start/ 150989/

[Tepunonuueckuit 3akon u [lepuoauueckas
CHCTEMa XUMHYECKUX 31eMeHTOB [. .
MenpeneeBa, ux CBsI3b C COBPEMEHHOM
Teopueil CTPOEHHS aTOMOB

3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB
XUMHYECKHX JIEMEHTOB M HX COEIUHEHUMN
110 IPYyIIaM U IEepPHOAaM. 3HaYeHHE
NEPUOJUIECKOTO 3aKOHA U CHCTEMBI
XUMH4YeCKHX 351eMeHTOB /.M. Menneneesa

B Pa3BUTHH HAYKH

Crtpoenue BemecTBa. XUMHYECKAs CBS3b,
€€ BH/IbI; MEXaHU3MBI 00pa30BaHUs
KOBAJICHTHOH CBsA3U. Bomopoanas cBsi3b

POII

https://resh.edu.ru/subject/lesson/5911/start/151053/

BaneHTHOCTB. DNeKTPOOTPUIIATEIEHOCTb.
Crenens okucnenus. Bemecrsa
MOJIEKYJIAPHOTO H HEMOJIEKY JIIPHOTO
CTPOEHUS

POLI

https://resh.edu.ru/subject/lesson/6332/start/151021/
POIII

https://resh.edu.ru/subject/lesson/558 1/start/151081/

IlonsTHe o AUCIIEPCHBIX CHCTEMAX.
UctuaHbIE 1 KOJUIIOUJHBIE PaCTBOPEI.
MaccoBas A0JIA BEUIECTBA B paCTBOPE

POIII

https://resh.edu.ru/subject/lesson/4939/start/151134/




Knaccuduxanus u HomeHKIaTypa
HEOPraHW4ecKUX COeAUHEHHH.
['eneTnyeckas CBA3b HEOPraHUIECKHX
BEIIECTB, PA3IMYHBIX KIaCCOB

Knaccuduxanus XuMu4eckux peaxkuuii B
HEOPraHM4YECKOM M OpraHUYeCKON XUMUH.
3aKOH COXpaHEHHS MacChl BELIECTB; 3aKOH
COXpaHEHHs U NPEeBpAIlEHUs SHEPTUH [TPH
XMMHYECKUX peaKIHsIX

https://resh.edu.ru/subject/lesson/4938/start/151107/P3LL

Cxopocts peakiuu. OOpaTUMEBIE peakIuy.
XHUMHUYECKOe paBHOBECHE

10

ITpaktuueckas paborta Ne 1. « Biusaue
pa3sIMYHEIX (PAKTOPOB Ha CKOPOCTH
XMMHYECKON peaKIum»

11

DIEeKTPOIUTHIECKAS TUCCOLHALHS.
I[TonsaTre 0 BomopoaHoM nokasarese (pH)
pactBopa. Peakniuu noHHOro 06MeHa.
['maponus opraHuYeckux u
HEOPraHUYECKUX BEILECTB

PoII

https://resh.edu.ru/subject/lesson/5912/start/92791/

12

OKHCIIHTENIEHO-BOCCTaHOBHUTEILHEIE
peakuu. [lonsTue 06 amekTposmse
pacIluIaBOB H pacTBOPOB COJICH

POII

https://resh.edu.ru/subject/lesson/3479/start/151187/

13

KonTtponsnas paboTta o pasmeny
«TeopeTrnueckne OCHOBBI XHMHUM»

14

Meranesl, ux nonoxeHue B
[Teprouyeckoii cuCTeMe XUMHYECKHX
anemeHToB [1. 1. Menneneesa u
0COOEHHOCTH CTpOeHusI aTOMOB. O6mIue
¢du3nyeckue cBONCTBAa METAILIOB

POLI

https://resh.edu.ru/subject/lesson/3523/start/151161/

https://resh.edu.ru/subject/lesson/3493/start/151213/




15

CrutaBel META/UIOB. DIEKTPOXUMHYECKHH
PA HaIpsDKEHUH METaJlIOB

POII

https://resh.edu.ru/subject/lesson/496 1/start/151293/

16

XHUMHYECKHE CBOMCTBA BaXKHEMIINX
METaJUIOB (HATpHi, KaJIHii, KaJbIHii,
MarHui, aJlOMUHHIN) U UX COEMHEHHI

POLI

https://resh.edu.ru/subject/lesson/5814/start/151239

17

XHUMHYECKHE CBOMCTBA XpoMa, MEAHN U UX
COeIUHEHUN

18

XUMHYECKHe CBOMCTBA IIMHKA, XKeje3a U HX
COCTUHEHHUH

POII

https://resh.edu.ru/subject/lesson/3534/start/151266/

19

ITpakTueckas paGora Ne 2. "Pemenue
9KCIEPHUMEHTAIIFHBIX 33/1a4 [10 TEME
«Metambn"

20

HemeTtamnel, ux mosoxeHue B
[leproauyeckoii cucTEME XUMHYECKHX
anemeHnToB /1. . Menaeneesa u
0COOEHHOCTH CTPOEHHSI aTOMOB

POII

https://resh.edu.ru/subject/lesson/5939/start/151320/

21

Pu3HYeCKUe CBOMCTBA HEMETAILIOB.
AJIOTPONHMS HEMETAIUIOB (Ha PUMEpe
KHCJIOpo/a, cepsl, hocdopa u yriepoaa)

22

XUMHYECKUE CBOMCTBA raJIOre€HoB, Cephl U
HX CO€UHEHHUH

23

XUMHYECKHE CBOMCTBA 43074, docodpa u
HX COCAUHECHHUH

24

XMMHYECKHe CBONCTBA yIJIepo/a, KpPEMHHUS
M UX COeIHUHEHUH

25

[IpumeHeHne BaKHEUIIMX HEMETAIIOB H
HX COeIUHEHUNA




26

O6Go01IeHrne U CUCTEMAaTH3ALUs 3HAHUH 110
TeMe «HemeTanmnely. Beraucnenus no
YPaBHEHHSAM XHMHUYECKHX peaKkuuil u
TEPMOXHMHUYECKUE PACUETHI

POII

https://resh.edu.ru/subject/lesson/5913/start/151347/

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

27

ITpaxTuyeckas paGora Ne 3. «Pemenue
9KCIIEPUMEHTAJILHEIX 3a/1a4 110 TEME
"HemeTammer"y

28

KonTtponbhas pa6ora o remam
«Metamns u « Hemeramnsn»

POIII

https://resh.edu.ru/subject/lesson/4960/start/151374/

29

Heoprannueckue u oprannyeckue
KucioTel. Heopranuueckue u
OpraHMYeCKHE OCHOBAHHS

30

AMdoTepHBIe HEOpPraHUYECKUE U
OpraHuYecKHe coenHeHus. [ eHeTryeckas
CBSI3b HEOPIaHUYECKHX H OPraHU4eCKUX
BEIECTB

31

Ponb xumuu B obecneyenun
9KOJIOTHYECKOM, SHEPreTUIECKOH U
[IUIIEBOM 6€30M1aCHOCTH, pa3BUTHH
MEIMIUHEI

32

IIpenctaBnenns 06 oOIIMX HAYYHBIX
NPUHIMIIAX IPOMBIIUIEHHOTO IOy YeHUS
BaKHEHUINHNX BEIECTB

33

Yemnosek B MHpPE€ BEIIECTB U MaTCpHUAJIOB

34

XuMus 1 310POBEE YCIIOBCKa

OBHIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUISI YYEHHUKA

Xumus. 10 knacc. ba3oselit ypoens. Pymsutuc I'. E., ®ensaman ©. T

Xumus. 11 knacc. ba3oBsiit yposens. Pynsutuc I'. E., ®enpaman ©. I

METOIUYECKHUE MATEPHUAJIBI JI51 YYUTEJIS

Xumus. Meroguyeckue pekomenaanun. [IpumepHsie paboure nporpammsr. 10-
11 xnaccel. ["'abpuensia O.C., Cnaakos C.A.

IMUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

POIII https://resh.edu.ru/subject/29/10/




