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COJINEPXAHUE

[MosicHUTeIbHASI 3AUCKA, B TOM YHCIIE:

OCHOBBI  pa3paboTku paboyeil mporpammbl  y4eOHOTO
npeaMera, Kypca

00IIas xapakTepucTUKa y4eOHOTO IpeaMera

MECTO Y4eOHOTO mpeAMeTa B y4eOHOM IUIaHE OCHOBHOM
00pa3oBaTeNbHON MPOrPaMMbI CPEAHEro 00IIero oopa3oBaHMsI
(manee - OOIT COO)
Ii1anupyeMble pe3yIbTaThl 0CBOECHHSI y4eOHOT0 MpeMeTa

Conep:xkanue y4eOHOI0 npeamera
TemaTuveckoe JIAHUPOBAHME Y4eOHOTO NPeAMeTa/Kypca

Y4eOHo-MeTOAUYECKOE W MaTEePHAJBbHO-TEXHHYECKOe
o0ecneyeHne peaau3anuu y4eOHOro nmpeamera
Hpunoxenus

Ipuioxenne 1. OrieHOYHBIE MaTEpUATIBI

Ipuiaoxkenne 2. KanenmapHo-teMaTndeckoe IIIAHUPOBAHUE
y4eOHOro MpeaMeTa, Kypca

Ipuioxkenue 3 JInct BHECEHNSI N3MEHEHU



1. HIOACHUTEJIBHAA 3AIIMCKA

VYyebnbiii npenMeT «XuMus» Ha ypOBHE YIiIyOIEHHOTO U3yYeHUs 3a-HUMAeT
BaXHOE MECTO B CHCTEME €CTECTBEHHO-HAy4yHOro oOpa3oBaHus ywammxcs 10—11
KJIaCCOB cpeAaHed MmiKoyibl. M3ydeHue mpenMera, pea-Iu3yeMoe B YCIOBUSAX
muddepeHniupoBaHHOTO, TPOGUILHOTO  OOy4YeHHWsS, MPU3BAHO  OOCCIEYHTH
0011e00pa30BaTeIbHYI0 M OOIIEKYJIbTYPHYIO MOJATOTOBKY BBIMYCKHHUKOB IIIKOJIBI,
HEOOXOAMMYIO Il ajanTalud MX K OBICTPO MEHSIOMIMMCS YCJIOBHUSIM YKU3HH B
COLIMYME, a TaKXKe ISl IpO-IJOJDKEHUS OOy4deHUS B CpPEAHUX CIELHAIBHBIX H
BBICIIMX YYEOHBIX Opra-Hu3alMsIX, B KOTOPBIX XHMHS SBJIIETCS OJHOM U3
MPUOPUTETHBIX JUCIU-TUINH.

B nanHOIl npuMepHOi paboyell mporpaMMe Ha3HAYECHHUE MPEeAMETa « XUMUSD»
[OJyyaeT MOAPOOHYI0 MHTEPHPETALUI0O B COOTBETCTBHM C OCHOBOIIOJIATAIOUIMMHU
nojoxxeHusiMu  CtaHaapta O B3aUMOOOYCJIOBJIEHHOCTH IeJIeH, COepxaHus,
pe3ysnbTaToB 00y4eHHs] U TpeOOBaHMI K YPOBHIO IOATOTOBKH BBITYCKHUKOB.
CBUAETENBCTBOM TOMY SIBISIFOTCSL  CIEAYIOIIHME  BBINOJHAEMBIE ITPOTrPaAMMOM
byHKINU:

MH(POPMALIMOHHO-METOUYECKAs,  peanu3alus KOTOpod  obOecrieyruBaeT
MOJIyYeHUE TMPEACTABICHUS O LENAX, COAEep)KaHWU, OOIIel cTpaTeruu OOydeHMs,
BOCIIUTAHUSA W Pa3BUTUSA OOYYAIOMIMXCS CPEACTBAMHU MpEI-METa, M3y4yaeMoro B
paMKax KOHKPETHOTO poQuis;

OpraHu3alMOHHO-TIAHUPYIOIIasi, KOTopas MpeAyCMAaTPUBAET OIpeae-JICHUE:
MPUHIUIIOB CTPYKTYPUPOBAHUS M TIOCIEAOBATEIBHOCTH H3y-UYE€HHSI y4eOHOTO
Marepuana, KOJIMYECTBEHHBIX M KAaueCTBEHHBIX €ro XapaKTepUCTHUK; MOAXOAOB K
(hOpMHUPOBAHUIO COAEPIKATETBLHON OCHOBBI KOHTPOJISI U OLIEHKH 00pa30BaTeNIbHbBIX
JOCTHKEHUM 00yYaroIMXcsi B paMKax HTOrOBOM arrectalud B (opMme €IUHOro
rocyapCTBEHHOIO 3K3aMEHA 10 XUMHMH.

[Iporpamma st yrayOn€HHOTO M3Y4YeHHS XUMHUHU: YCTaHABIMBAaeT WH-
BapUAHTHOE MPEAMETHOE COJEepKaHUE, 00s3aTeNbHOE MJIi U3YYEeHHUS B paMKax
OTJENbHBIX NMPOoHIIEH, IpelycCMaTPpUBAET paclpeesieHue U CTPYKTYpUPOBAHUE €r0
O KjaccaM, OCHOBHBIM COJEpXaTelbHbIM JIM-HUAM/pa3zfenaM Kypca; JaéT
MPUMEPHOE paclpe/ielieHue y4eOHOro Bpe-MEHH, PEKOMEHIYEeMOro ISl U3y4EeHUs
OTJIETBHBIX TE€M; MpejiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh U3yUYEHHS Y4EOHOTO
Marepuansa C Y4YETOM JIOTMKHA TOCTPOCHUS Kypca, BHYTPUIPEIMETHBIX H
MEXIPEIMETHBIX CBA3€H; Ma€T METOJMYECKYI0 WHTEPHpPETalrio Lejaed U 3aaad
U3Y4YeHHUs] TMpeaMera Ha YriayOJd€HHOM YypOBHE C YYETOM COBpPE-MEHHBIX
OPUOPUTETOB B CHCTEME  CpeldHero  oOpa3oBaHMs,  COJEpXKaTelb-HON
XapaKTEPUCTUKHU TJIaHUPYEMBIX pE3yNbTaTOB OCBOCHHUS OCHOBHOM
oOpazoBarensHoit  mporpammbl  COO  (IMYHOCTHBIX,  MeETaNpeJIMETHBIX,
NpEeIMETHBIX), a TaKKe C Y4YETOM OCHOBHBIX BHUJOB Yy4yeO-HO-TIO3HABATEIBHBIX
JNEUCTBUM YUEHUKA IO OCBOCHUIO COJICPKAHUS MPEIMETA.

[Io BceM Ha3BaHHBIM NO3ULKAM B IIPOrpaMMe NPELYCMOTPEHA IpeeM-
CTBEHHOCTb C 00yYEeHHEM XUMUU B OCHOBHOM HIKOJIE.



JlanHas mpuMepHas NporpaMMa CIY)KUT OPUEHTHPOM JUISL COCTaBJIEHUS
aBTOPCKUX pabouux MporpamMM. 3a TpelesiaMd YCTaHOBJICHHOW MPO-TpaMMOM
00s3aTeIbHONM (MHBAPUAHTHOM) COCTaBIIAIONICH coaep aHus mpeaMera «XuMUs»
ocTaéTcsi BO3MOKHOCTh BBIOOpa €ro BApMaTUBHOM COCTABIISIONIEH, KOTOpast 0HKHA
ONPENENATHCS B COOTBETCTBUU C HANPABJICHUEM KOHKPETHOTO Mpoduisi oOydeHHUs.
ABTOpamMu pado4MxX NPOrpaMM MOKET OBITh MPEJIOKEH HHOM TMOJAX0J K
CTPYKTYPUPOBAHHIO Yy4eOHOro MaTepHalia M IMOCJEI0BATEIbHOCTH €ro M3y4eHWUs,
CBOE BHJIEHUE MyTel U crocoO0B (HOPMUPOBAHUS CHUCTEMBI MPEIMETHBIX 3HAHHM,
YMEHUH W BHUJIOB YYEOHOW JE€ATEIBHOCTH, a TaKXe€ CHUCTEMbl CHOCOOOB U
METOJANYECKUX MPUEMOB IO Pa3BUTHUIO U BOCIIUTAHUIO O0YUYaIOIIUXCS.

HopmaTuBHbIE, KOHIENTyaJlbHble M HHbIE OCHOBbI ISl Pa3padoTKH
paboueii nporpaMMsbl y4e0OHOI0 npeaMera, Kypca:

OenepanbHbii 3akoH PO o1 29.12.2012 No 273-®3 «O0 00pa3zoBaHuH B
Poccuiickoii @enepanumn» (C U3MEHEHUSIMU U JOMOJIHEHUSIMHU );

[Ipuka3z Muno6OpazoBanuss P® ot 17.05.2012 Ne 413 «O6 yTBepkIeHUU
(enepanbHOro rocy1apcTBEHHOI0 00pa30BaTEeIbHOTO CTaHJApTa CPEIHErO OOIIETo
oOpazoBaHus» (C U3BMEHEHUSIMU U JIOTIOJIHEHUSIMH )

[Ipukaz Munnpocsemenuss Poccun ot 23.11.2022 Ne 1014 «OG06
YTIBEpXKACHUU (enepanbHOl 00pa30BaTeIbHOW MPOTpaMMBbl CPEIHETr0 OOIIEro
00pa3oBaHUs;

[IpumepHass ocHOBHasi oOpa3oBaTeiIbHAas MpPOTrpaMMa CpPEIHEro OOLIEro
oOpaszoBaHus, 0A00peHHON pemeHneM DenepanbHOro yueOHO-METOIUYECKOTO
o0beauHeHus 1o 0bmemMy 0opa3oBaHuto (IpoTokos oT 28 utoHa 2016 r. Ne 2/16-3);

[Ipuka3z MunnpocBemenuss PO or 11 nekabps 2020 roma Ne 712 «O
BHECEHMM  M3MEHEHUH B  HEKOTOpble  (enepaibHble  TOCYJapCTBEHHBIE
oOpa3oBarenbHble CTaHAApThl 00IIEro oOpa3oBaHUsS MO BOMPOCAM BOCIHUTAHMUS
00yJaroImuXCcs»;

[Tpuka3z Munnpocsemenus P® ot 15.03.2021 Ne 115 «OO6 ytBepxkaeHUn
[lopsinka opraHuM3alMd M OCYIIECTBIIEHUS O0pa30BaTEIbHON [EATEIBHOCTH I10
OCHOBHBIM 00111e00pa30BaTeIbHBIM MPOrpaMMaM — 00pa30BaTEIbHBIM MPOrpaMMaM
Ha4yaJbHOTO OOIIEro, OCHOBHOT'O O0IIEero 1 cpeaHero odmiero oopasoBanus (pe. oT
07.10.2022);

[ToctanoBnenne ['J1aBHOrO rocyIapCTBEHHOIO CaHUTAapHOIO Bpada oOT
28.09.20 Ne 28 «O06 yrtBepxaenun canutapubix mnpasun CII 2.4.3648-20
«CaHUTapHO-3MUEMHUOIOTHYECKUE TpeOOBaHUS K OpraHu3aliyd BOCHUTAHUS H
00y4eHHUs1, OTJbIXa U O3J0POBJICHUS I€TEUH U MOJIOACKI;

[Tpuka3z Munnpocgernienus PO ot 06.09.2022 rona Ne804 «O06 yTBepkAecHUN
nepeuHs CpeACTB OOyYeHHMs] M BOCIUTAHHUS, COOTBETCTBYIOIIMX COBPEMEHHBIM
yCIIOBUSAM OOy4Y€HHs, HEOOXOJUMBIX IPU OCHAILEHUH O00I11e00pa3oBaTEIbHBIX
OpraHu3alvid B LEJSX pEeAU3alMyd MEPONPUATHN TOCYIAPCTBEHHOM ITPOTPAMMBI
Poccuiickoii @enepanun «Pa3Butue oOpa3oBaHus), HANPABJICHHBIX HA COJACHCTBUE
co3manuio  (co3manume) B cyObektax Poccuiickoit  ®emepanu HOBBIX
(1OMOJTHUTENBHBIX) MECT B 00I11€00pa30BaTEIbHBIX OpraHU3alUsIX, MOJACPHU3ALIUIO
UHDPACTPYKTYpsl 00IIero 0o0pa3oBaHUs, IIKOJBHBIX CHCTEM OOpa3oBaHUS,
KpuTepueB ero (GopMHUPOBaHMS U TPeOOBaHMA K (PYHKIIMOHAIBHOMY OCHAIICHHIO



0011e00pa3oBaTeIbHBIX

OpraHu3aluii, a TaKXe ONpPEIEICHUM HOpMaTHBa

CTOMMOCTH OCHaAIICHHA OAHOI'O MCCTa 06yqa}omerocsi YKa3aHHBIMHU CPCACTBAMU

O6y‘{€HI/IH N BOCIIMTAHMU),

YcraB YHI/IBCpCI/ITeTa, JJOKAJIBHBIC aKThI YHI/IBCpCI/ITeTa.

[TporpaMmMa HacTosiliero y4eOHOro mpeamera/Kypca pa3paboTaHa Ha OCHOBE
npuMepHOW palbouell mporpaMMmbl CpeiHero oOmero oOpa3zoBaHMs MO YYEOHOMY
npeaMeTy «Xumus» (ynryOJeHHBIH ypOBEHB) Uis 00pa30BaTeNbHBIX YUPEKICHUH,
peaNM3yIOIUX OCHOBHBIE OOpPa30BaTENIbHBIE IPOrPaMMBl  CPEOHETO  OOIIEro

00pa3oBaHUsI.

[Iporpamma HacTosAImEero ydeOHOTO MpeaMeTa/Kypca pealn3yeTcs IpHu
MIOMOIIH CJIEYIOUX Y4eOHO-METOANYECKUX pa3paboToK:

1. Xumus. 10 knacc. YrryoneHHbIN ypoBeHb: yueOnuk / B. B. Epemun,

H. E. Ky3smenxko, B. . Tepenun, A.A. [Ipo3nos, B.B. Jlynun; noa.pen. B.B.

Jlynuna. 6-e uzn. nepepad. — M.: [Ipoda, 2019.

2. Xumus. 11 xnacc. YronyOneHHbIM ypoBeHb: yueOHuk / B. B. Epemun,

H. E. Ky3pmenxko, A.A. Jlpo3nos, B.B. Jlynun; nox pea. B.B. Jlynuna. 6-¢
u3. epepad. — M.: [Ipoda, 2019.

OO0masi xapaKTepuCcTHKA Y4e0OHOI0 nmpeaMera, Kypca

Hean u 32124
H3yYCHUA yueOHoro
npeaMera, Kypca

(@)

Co3pganue ycnoBuW [ JOCTHKEHHUS  YPOBHSA
3HAHUM 1O  XUMHH, HEOOXOAMMOro  JJIA
NpOJOKEHUs O00pa3oBaHMsl B  HaIpPaBJICHUSX,
CBSI3aHHBIX C HCIOJB30BAaHUEM XUMHUU U C
OCYIIIECTBICHUEM HAYYHOM U UCCIIEA0BATEIbCKON
NeSTETLHOCTH B 00JIACTH XUMHUHU U CMEXKHBIX HayK.
chopMHUpOBaTh y 00YYArOIIUXCSI YMEHUE BUACTh U
MOHUMAaTh IIEHHOCTh 0Opa3oBaHMs, 3HAYMMOCTb
XUMUYECKOTO 3HAHUSA MJIA KaXJO0Tro 4YeJIOBEKa,
HE3aBUCHUMO OT ero npodeccruoHanbHOM
NESATEeIPHOCTH;, YMEHHWH pasznudarh (aKThl U
OIIEHKH, CPaBHHMBATh OIICHOYHBIC BBLIBObI, BUEThH
UX CBSI3b C KPUTEPHUSIMH OIIEHOK U CBSI3b KPUTEPHUEB
C OIPEICIIEHHOU cUcCTEMOU LICHHOCTEM,
dbopmynupoBaTh M OOOCHOBBIBATH COOCTBEHHYIO
MTO3UIIUIO;

chopMupoBaTh y  OOyYaroIIMXCs  IEJIOCTHOE
MpeACTaBICHUE O MUPE U POJIM XMMHUU B CO3/IaHUU
COBPEMEHHOM  €CTECTBEHHOHAYYHOM  KAapTHUHBI




MHUpa; YMEHHSI OOBICHATH OOBEKTHI M MPOIECCHI
OKPY)KAIOIIEU JEUCTBUTEIBHOCTH - MPUPOIHOM,
COLIMAJIbHOM, KYJIbTYPHOW, TEXHUYECKON CpPEIbI, -
UCIIONB3YS JJIS1 ’TOTO XUMUYECKUE 3HAHUS;
OpraHu30BaTh  YCJIOBHUS i1  NPUOOpETeHUs
oOy4Jaroummucs OmbITa pa3zHoo0pa3HoU
JNEATENBHOCTH, OINbBITA MO3HAHUA U CAMOIIO3HAHUS,
KJIFOUEBBIX HABBIKOB, HMMEIOIIMX YHUBEPCAIBHOE
3HAYCHHE ISl PA3JIMYHBIX BUIOB

JESTENIbHOCTH:  HAaBBIKOB  pEIICHHS  MpodiieMm,
NPUHATHS pEIIeHUM,  TMOWCKa,  aHauu3a |
00paboTKu uHbOpMaIui, KOMMYHUKATHBHBIX

HaBBIKOB, HABBIKOB I/I3M€p€HI/II>JI, HaBBIKOB
O COTpyYyAHHYICCTBA, HABBIKOB 0e301acHOro
C BCIICCTBaAMH B HOBCGIIHCBHOﬁ

oOpaIeHus

KHN3HU.

MexknpeaMeTHbIE CBSA3H

B3anMocBs3u ipeIMeTOB IPEAMETHON 00JaCTH
«ECTECTBEHHBIE HAYKN»:

[Ipenmer

HazBanue TeMbl

XUAMHYECKOE
Coiep>KaHUe

®du3zrka (MOJEKYJISIPHO -

KHUHETHYECKas
AIIEKTPOIIU3)

TEeopHus,

KomnyecTBo
BCIIIECTBA,
MOJISIPHBIN
00BeM

DNEKTPOIUTHI,
AIIEKTPO/IBI,
OKHUCJTUTEIIEHOB
OCCTaHOBHTEIh
Has

peaKIus

buonorus (Xumudeckuii coctan

KJICTKH)

benku, xxupsi,
YIJIEBO/IBI,
HYKJICUHOBBIE
KHCIIOTBI

Okonorus (3arpsa3HeHue
OKpY’KarOUIEH CPEIbI)

IlecTumnuael,
MHCEKTULIUIBI,
CMC, dpeonbl

HNurerpanust c
BHEYPOYHOI1
NeSITeJIbHOCTHI0, B TOM

YKcJe MPOEKTHOM

VY4eOnblll peAMeT « XUMHUSH UHTETPUPOBAH C KypCOM

JOTIOJIHUTEJIbHOTO 00pa3oBaHus « OCHOBBI MEIUITUTHCKHUX

3HAHUI», B KOTOPOM YYaIIUMCSI MOTYT OBITh MPEIOKEHBI
TEMBI TPOEKTOB B paMKaXx MpeIMETHON 00IacTu
«ECTECTBEHHBIE HAYKU»:




BrinonHeHHbIe yYalluMUCS UHIMBUIYaJIbHbIE U
IPYIIOBBIE MPOEKTHI MOTYT OBITh MPECTABICHBI HA
KOH(DEpEHIUAX U KOHKYpCaX pa3aIuyHOro YpPOBHSI
(«ITeparormyeckuit Onummny, «['panu TBOpUECTBay,

MHOTOMpoduIbHAS

OJIMMITHAJA IIKOJBHUKOBY, «llepBbIe m1aru B HayKy»,
«MexayHapoHbIi 00pa30BaTEIbHBIN JUCTAHIIMOHHBIN
KOHKYpC «OJIMMIIHCY).

Mecto yueOHOro npeamera/kypca B yueonom miaane QOII COO

VYuebnsiii npeamer «Xumus» B ydeOHoMm Mmiane OOII COO sBnsercs
00s13aTeIbHBIM YY€OHBIM MIPEIMETOM 00YUaIOLTUXCS.

O0BeM yueOHOTro MpeaMeTa/Kypca U pacipeieICHUe ero
o rojam (kimaccaM) o0ydeHus

I'ox OO11ee KOIUYEeCTBO YacoB HenenpHas Harpyska B yacax
o0yueHus/Kiace

Iron/10 kiacc 136 4

2 rox/11 xiacc 136 4

Onenka pe3ynpraroB ocBoeHus OOII COO mno yueOHOMY mpenMery
«XUMUS» NPOBOAUTCS B COOTBETCTBHM C MyHKTOM «CHCTeMa OLEHKU JOCTHKEHHUS
IUIAaHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS OCHOBHOM 00pa3oBaTelbHOM MPOrpaMMBI
cpeaHero obmero oopazoBanusy» 1eneBoro pasuaena OOII COO u «Ilonoxenuem o
TEKyIlleM KOHTPOJIE YCIIEBAEMOCTH U IMPOMEXKYTOUHOM aTTecTaluu oOydaroluXxcs
0 OCHOBHOM 00pa3oBaTelIbHOI MporpamMme CpeaHero oOmiero oOpa3oBaHUS B
OI'BOY BO «Tam0OOBCckuii rocynapCTBEHHBbIM yHuBepcuTeT uMmeHu [.P.
JepxaBuHay.

@opMBbI KOHTPOJIS M OLIEHKW 3HAHWM M YMEHUM B paMKax MPOMEKYTOYHOU
aTTecTanuu onpeaenstorces yueousim mianom OOIT COO.

JIeMOHCTpallMOHHBIE BapUaHThl KOHTPOJIbHO-U3MEPUTENBHBIX U OLEHOYHBIX
MaTepHuasoB IIPUBEIEHBI B IPUIIOKEHUH 1 K JaHHOU MporpaMMe.

«IlocTuras HAYKY», «Me}erFI/IOHaHBHa}I




2. HJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA YYEBHOI'O
HNPEIMETA, KYPCA
Bunst [Inanupyemslie pe3ysbTaThl Paznen/
00pazoBaTebHbIX 10 kiace/ 1 rox oOydenus TeMa y4eOHOTO

pe3ynbTaToB VYri1yOsieHHBIH YPOBEHb npeaMeTa

o0y4yaronuiicsi/y4eHuK o0y4arouuiicsi/y4eHuK

HAYYHMTCH MOJIYYUT BO3MOKHOCTh
HAYYHUThCS
MpeAMETHBIC 1. UnmroctpupoBaTh Ha 1. @opmynuposame yenv | OCHOBBI
IpuMepax CTaHOBJIEHUE U uccie0osanus, OpraHu4ecKon

3BOJIIOLUIO OPraHUYECKOU
XUMUU KaK HAyKU Ha pa3IMYHbIX
HCTOPUYECKHUX ATarax ee
pPa3BUTHS;

2. AHanu3upoBaTh COCTaB,

CTPOEHHUE U CBOMCTBA BEILIECTB,
MIPUMEHSSI TTOJIOKEHUS
OCHOBHBIX XUMHUYECKUX TCOPHUIL:
XUMHUYECKOTO CTPOCHHUS
OpraHUYECKUX COECIMHEHUN
A.M. BytnepoBa, CTpoeHUS
aToMa, XMMHYECKOM CBSI3H,
ANEKTPOJINTUYECKON
JTUCCOIMAIMU KUCITIOT U
OCHOBAaHHII;

3. YcraHaBnuBaTh NPUUUHHO-
CJIEJICTBEHHBIE CBSI3U MEXKIY
CBOMCTBAMHU BELIECTBA U €TI0
COCTaBOM U CTPOEHUEM;

4. IlpumensTe npaBuia
CHUCTEMAaTUYECKOU
MEXIyHApOAHOU HOMEHKIIATYpPbl
KaK Cpe/ICTBa pa3IMueHUs U
UJeHTU(DHUKAIIMN BEIIECTB M0 UX
COCTaBY U CTPOCHHUIO;

5. CocTaBnATh MOJIEKYISIPHBIC U

CTPYKTYpHBIE (hOPMYJIbI

8b108UAMbYU  NPOBEPAND
9KCNEePUMEHMANLHO

2unomesvl 0 XUMUYECKUX
ceoticmeax eewjecms Ha
OocHOBe ux cocmaea U
CMpoeHus, ux
cnocobHocmu - 6cmynambo
8 Xumuyeckue peaxyuu, o
xapakmepe u HpOOYKmMax

PA3IUYHBIX  XUMUYECKUX
peaxyuti,

2. Camocmosimenvro
NIAHUPOBAMb u
nposooums  XumudecKue
9KCnepuMeHmol c
coo.00eHuem npasu

bezonacnoli  pabomsi ¢
seujecmeamu u
1abopamopHbvim
obopyoosanuem,

3. Uumepnpemuposamo
OoaHHvle ©0 cocmage U
cmpoeHuu eeujecms,
nonyueHuvlie ¢ NOMOUbIO
COBPEMEHHBIX
QuzuKoxXuUMUYeCKUX
Memooos,

4. Xapaxmepuzosambo
POb A30MOCO0EPAHCAUUX
2emepoYUKIULeCcKUX
coeOuHeHUll u
HYKJIEUHOBbIX KUCTIOM KAK
BAHCHEUUUUX
buonocuecky aKmueHbIX
seujecms;

XUMHNHU, XUMHUA U
KHN3Hb




HEOPraHUYEeCKHUX U
OpPraHUYECKUX BEUIECTB KaK
HocuTeneill HHpopMaIu o
CTPOCHHH BEILIECTBA, €TO
CBOMCTBAxX U MPUHAJICHKHOCTH K
OTpeICTICHHOMY KJIacCy
COCTMHECHHI,

6. XapakTepu3oBaTh
(u3nueckue CBOCTBa
HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB U
yCTaHaBIUBATh 3aBUCUMOCTb
(bu3MUYECKUX CBOWCTB BEIIECTB
OT THIIA KPUCTAIUIMYECKOU
peIIeTKY;

7. IIpuBOOUTH IPUMEPHI
XUMHYECKHUX PEaKIIHii,
PaCKpBIBAIOIINUX XapaKTEPHbBIC
XMMHYECKHUE CBOMCTBA
HEOPraHUYeCKHX U
OpraHUYECKUX BEUIECTB
M3YYEHHBIX KJIACCOB C IETBI0 UX
UJCHTHUQUKALUN U

00BsICHEHUS 00MacTH
MIPUMEHEHNS;

8. OmnpenensaTh MEXaHU3M
peaKkIu B 3aBUCUMOCTH OT
YCIIOBUM MPOBEEHUS PEAKLIUU U
MIPOTHO3UPOBATH
BO3MO>KHOCTB TTPOTEKAHUS
XMMHYECKUX PEAKIUi Ha
OCHOBE THUIa XUMHYECKOU
CBS3U U aKTUBHOCTH
peareHToB;

9. YcranaBnuBarth

5. Ilpocnosuposamu
803MONCHOCTb
npOmMeKanusl
OKUCTUMENTLHOBOCCMAHOS

UMEenbHbIX peaxyuti,
aexcawux 8  OCHOBe
NPUPOOHbIX u
npoU3800CMEEHHbIX

npoyeccos.




3aBUCUMOCTD PEAKLIHMOHHOMN

CIIOCOOHOCTH OPTaHUYECKUX
COEIMHEHUH OT XapakTepa
B3aUMHOTO BIIMSIHUS aTOMOB B
MOJIEKYJaX C LIEJIbIO
IIPOrHO3UPOBAHUS IPOTYKTOB
peaKIuu;
10. YcranaBnuBath
TEHETUYECKYIO CBSI3b MEXKY
KJIacCaMH HEOPraHU4ECKUX U
OpPraHUYeCKUX BEUIECTB IS
000CHOBaHUSA
MPUHIIUITHATIEHON
BO3MOYKHOCTH TOJYYEHUS
HEOpPraHUYECKUX U
OpPraHUYECKUX COeIMHEHUN
3aJJaHHOTO COCTaBa U
CTPOEHHMS;
11. IlonbupaTe peareHTsl,
YCIIOBUS M OIIPENENISTh
IIPOJYKTHI PEAKIIN,
MO3BOJISIIOIINX PEan30BaTh
71abopaTopHbIE U
MIPOMBIIIICHHBIE CITOCOOBI
MIOJIy4EHUS BaKHEUILINX
HEOpPraHUYECKUX U
OpPraHUYECKUX BEILECTB;
12. IlpuBoauTH PUMEPHI
OKHUCJINTEIbHOBOCCTAHOBUTENBH
BIX pPEaKIIHil
B IIPUPO/IE, IPOU3BOJCTBEHHBIX
mporueccax u
KHU3HEIEATEIIBHOCTH
OpPraHHU3MOB;

13. O060CHOBBIBATH




IIpakTHueckoe NCIOIb30BaHUE
HEOpPraHUYECKUX U
OpPraHMYECKUX BEILECTB U UX
peakuuii B IpOMBIIIIEHHOCTH U
OBITY;

14. BoInoyiHATh

XUMUYECKUN SKCIIEPUMEHT MO
pacrno3HaBaHUIO U MOJTYYECHUIO
HEOpPraHUYECKUX U
OpPraHUYECKUX BEIIECTB,
OTHOCSIIUXCS K PA3IUYHBIM
KJIaccaM COEAMHEHHUI, B
COOTBETCTBUH C MPaBUJIAMHU U
npruemMaMu 6e30nacHoi paboThI C
XUMUYECKUMHU

BelIecTBaMH U J1a00paTOPHBIM
000pynOBaHUEM;

15. IlpoBoauTh pacueTsl Ha
OCHOBE XUMHYECKUX QOpMYT U
ypaBHEHUH
peaKuii:HaXOXKICHNUE
MOJIEKYJISIPHOM

(hopMyITBI OPTaHHUYECKOTO
BEIIECTBA I10 €0 IUNIOTHOCTH U
MacCOBBIM JOJISIM 3JIEMEHTOB,
BXOJIAIIMX B €r0 COCTaB, WU IO
MIPOJYKTaM CTOpPaHMsl; pacyeThbl
MacCOBOH J0JIU

(Macchl) XUMUYECKOTO
COEJIMHEHHS B CMECH; PacueThl
Macchl (00bemMa, KOTMIecTBa
BEIIECTBA) MIPOAYKTOB PEaKIIHH,
€CJIM OJTHO U3 BEIIECTB JaHO B
n30bITKE (MMEeT MPUMECH );

pacueThbl




MacCOBOU WJIH 0ObEMHOM 101N
BBIXO0/Ia IPOJIYKTA PEAKLUU OT
TEOPETUYECKH BO3MOXKHOT0;
pacyeTsl TerIoBoro 3¢ g exra
pEaKIuu; pacyeTbl O0BEMHBIX
OTHOILEHUH ra30B IIpU
XUMHUYECKHUX PEAKIMIX; PacUeThl
Macchl (00bema,

KOJIMYECTBA BEIIECTBA)
IIPOJYKTA PEAKLUH, €CIU OJHO
13 BEILECTB JIaHO B BHUJIE
pacTBopa ¢ onpeaeIeHHON
MAacCOBOM J10JIei paCTBOPEHHOTO
BELIECTBA;

16. Ucrionb30BaTh METOBI
HAy4YHOTO MMO3HAHUS: aHAJIN3,
CUHTE3, MOJICIMPOBAHUE
XUMHUYECKUX TTPOLIECCOB U
SIBJICHUM — IIPU pPEIICHUN
y4eOHO-HCCIIeyeMBbIX 3a/1a4 10
U3YyUYEHHIO CBOMCTB, CIIOCOOOB
MOJIy4EHUS U paclo3HaBaHUs
OpraHUYECKUX

BELIECTB;

17. BnageTts npaBuiamMu
0€e30MacHOro 00paIeHus C
€IKUMH, TOPIOYUMH U
TOKCHUYHBIMU BEILIECTBAMH,
CpeacTBaMu OBITOBON XUMUU;
18. OcyiecTBiIsATh MOUCK
Xumuyeckoil HH(OpMaLIUU MO
Ha3BaHUSIM, UJCHTHPHUKATOPAM,
CTPYKTYpHBIM (hopmyram
BELIECTB;

19. Kputnuecku orieHuBaTh U




HTEPIPETUPOBATH
XuMudeckyro uHpopmMaruio,
COJIepKALIYIOCS B
COOOIIEHUAX CPEJCTB
MaccoBoi HH(GOpMAIIUH,
pecypcax UHTepHera,
Hay4YHOIOIYJISIPHBIX CTaThsX C
TOUYKHU

3pEHHUsI €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B LIEJISX
BBISIBJICHUSI OIIMOOYHBIX
CyXJleHul u HopMUpOBaHUS
COOCTBEHHOW MO3UILINH;

20. YcraHaBnuBaTh
B3aMMOCBSI3U MeXy (hakTamu u
TEOpUEH, MPUINHONU U
CJICZICTBUEM IIpH aHAJIN3E
POOJIEMHBIX CUTYaIHid U
000CHOBaHNHU IPUHUMAEMBIX
peLICHUI Ha OCHOBE
XUMHUYECKHUX 3HAHUI;

21. IlpencraBnsth nyTH
penieHus TI00aTbHBIX
pobJeM, CTOSALIMX Mepes
4eJI0BEYECTBOM, U
MEPCTIEKTUBHBIX HANPaBICHUM
Pa3BUTHSA XUMHUECKUX
TEXHOJIOTUH, B TOM YHUCIIE
TEXHOJIOTUI COBPEMEHHBIX
MaTepHualoB C pa3InYHON
(GYHKIIMOHATIBHOCTHIO,
BO300HOBJIISIEMBIX HCTOYHHKOB
CBIPbsl, IepepabOTKU U
YTUJIN3ALHUU TPOMBIIIIEHHBIX

¥ OBITOBBIX OTXOIOB.




MCTAIIPECAMCTHBIC

- UCTIOJIb30BAHNE YMEHUN U HABBIKOB Pa3IMYHBIX BUIOB
[I03HABATEJILHON 1€ATEIbHOCTH, IPUMEHEHHE OCHOBHBIX
METO/I0B TIO3HAHUS (CUCTEMHO-NH(OPMAIIMOHHBIN aHAIIN3,
Ha0JII0/IeHUE, U3MEPEHUE, IPOBEACHNUE IKCIIEPUMEHTA,
MOJIEJIUPOBaHKE, UCCIIe10BaTEIbCKasl IEATEIbHOCTD) IS
U3y4EHHsI pa3IMYHbIX CTOPOH OKpYXKaroIen

NI CTBUTENIBHOCTH;

- BJIaJICHHE OCHOBHBIMHU MHTEJIJIEKTYaJIbHBIMU

orepauusMu: GOpMyJIMPOBKA THIIOTE3bI, AaHAIN3 U CUHTES,
CpaBHEHHE U CHCTEMaTU3alus, 0000IIeHNE U KOHKPETH3AIHS,
BBISIBJICHHE IPUUNHHO-CJIEICTBEHHBIX CBA3EM U IOUCK
AHAJIOTOB;

- I0O3HaHUE 00BEKTOB OKPYKAIOLIEr0 MUPa OT OOIIEro
4yepe30c00eHHOE K eIMHUYHOMY

- YMEHUE FeHepUpoBaTh UACH U ONPEAEIATh CPEJICTBA,
HE00XO0/IUMBIE JIJIsl UX pealln3alui;

- YMEHHUE ONPEeNATh eI U 3a7auul 1eTeIbHOCTH,
BbIOMpATh CPEACTBA pealu3alluy eI U IPUMEHSITh UX Ha
IPAKTHKE;

- MCII0JIb30BAHUE PA3JIMYHBIX UICTOYHHUKOB JUISI OTY4EHHUS
XUMHAYECKON MH(POpMAIUK, TOHUMAaHHE 3aBUCUMOCTH
coJiepKaHusAn (GopMbI IpeACTaBICHUS HHPOPMALIUK OT Lieen
KOMMYHHKAIIMUHU a/ipecara;

- YMEHHUE NPOJYKTUBHO OOLIAThCS M B3aUMOAEHCTBOBATh
BITPOLIECCE COBMECTHOM EATENBHOCTH, YUUTHIBATh MO3ULINN
JIPYTUX YYaCTHUKOB JI€ATEIbHOCTH, 3P PEKTUBHO pa3peliaTh
KOH()JIMKTBI;

- TOTOBHOCTb U CLIOCOOHOCTH K CAaMOCTOSITETTbHOM
MH(OPMallMOHHO-TIO3HABATENIbHOM 1€ TEIbHOCTH, BKIIIOYast
YMEHHE OPUEHTUPOBATHCS B PA3IMYHBIX UICTOYHHUKAX
UH(pOPMaLINU, KPUTHYECKU OLIEHUBATh M HHTEPIPETHPOBATH
UH(POPMALINIO, TTOTYYaeMYIO U3 PA3IUYHbBIX HICTOUHUKOB;

- YMEHHUE HCII0JIb30BaTh CPEACTBA HH(POPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TexHosiorui (nanee - UKT) B pemenuu
KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPTaHU3alIMOHHBIX
3a/1a4 ¢ COOMI0IeHnEeM TPeOOBaHMI SPTOHOMHKH, TEXHUKHU
0€30MacHOCTH, TUTHEHBI, pecypcocOepeXeH s, TPaBOBbIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 6€301acHOCTH;

- BJIaJICHUE S3BIKOBBIMH CPEACTBAMHU, B TOM YHCIIE U
A3BIKOMXUMHH, YMEHHE SICHO, IOTUYHO U TOYHO U3J1araTh
CBOIO TOUKY 3PEHHS, UCIIOJIb30BaTh a/IEKBATHBIE S3bIKOBBIC
CpeZCTBa, B TOM YHCIIE U CUMBOJIbHBIE (XMMUYECKHE 3HAKH,
(bopMyJibl U ypaBHEHUS).

OcHOBBI
OpraHr4eCcKOn
XUMUHU, XUMUS U
KU3Hb




JJUMYHOCTHBIC

- OCO3HAaHHUE POCCUMCKOM I'PaKJaHCKOU UICHTUYHOCTH,
AaTPUOTU3MA, YyBCTBA F'OPAOCTU3A POCCUNCKYIO

XUMHYECKYIO HAYKY;

- TOTOBHOCTb K OCO3HAaHHOMY BHIOOPY AalbHEeHIIEH
00pa30BaTeIbHON TPA€KTOPUH B BBICIIEH LIKOJIE, I'/1€ XUMUS
ABJISICTCA NPOPMINPYIOIIEH AUCHUIUINHON;

- YMEHHE YIPABIATH CBOCH ITO3HABATEIBHON
JeSITeIbHOCTBIO, FOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIo,
B TOM YHCJIE CAMOOOPa30BaHUIO, HA TIPOTSHKEHUH BCEH

JKHU3HU,

- CO3HATEJIBHOE OTHOIIICHUE K HETPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIICITHOW MPOo(ecCHnoHaNIbHOMN 1

O6H.I€CTB€HHOI>1 JACATCIIBHOCTH,

- (hopmupoBaHUE HABBIKOB HKCIIEPUMEHTAIBLHON U
HCCJIEI0BATENbCKON IEATEIbHOCTH;

- ydacTue B MyOJIMYHOM IPEICTAaBICHUH PE3YIbTAaTOB
CaMOCTOSITEJIbHOW [T03HABATEIBHOU JEATEIbHOCTH; y4acTUE B
IpO(UIBHBIX OJIMMIIMAIAX Pa3IMYHbIX YPOBHEH B
COOTBETCTBUHU C JKEJIAEMbIMU PE3yJIbTaTaMU U aJIeKBaTHON

CaMOOIICHKOIA;

- IPUHATHE U PEATN3alUALIEHHOCTEN 310POBOTO U
Oe3omacHOro 00pasa KHU3HHU, HEMPHUITUE BPETHBIX TPUBBIYCK
(KypeHHs, yHOTpeOIeHHUS aJIKOTr oIS, HAPKOTHKOB) HA OCHOBE
3HAHMUHU O CBOICTBAX HAPKOJIOTMYECKUX U HAPKOTUYECKUX
BEIIIECTB; COOJIIOICHNE MTPAaBUJI TEXHUKU 0€30I1aCHOCTH
npupaboTe C BEIIECTBAMH, MaTepHUaIaMH U IPOIecCaMy B
yueOHoM (Hay4HOM) JJabopaTOpUH U Ha

IMPONU3BOJACTBE.

KU3Hb

OcHOBBI
OpraHr4eCcKOn
XUMUHU, XUMUS U

11 kaace/ 2 rog o0yueHust

MMpEAMCTHBIC

1. PackpsiBaTh Ha

npuMepax poJib XUMUU B
(dbopMUPOBAHUN COBPEMEHHOM
Hay4YHOM KapTHUHBI MUpPA U B
MIPAKTUYECKOU IESITENBHOCTH
YEeJI0BEKa, B3aUMOCBSI3b MEXKIY
XUMUEN U JPYTUMHU
€CTECTBEHHBIMH HayKaMH;

2. YcranaBiIvuBaTh
MIPUYUHHO-CIIECTBEHHBIE
CBSI3U MEXY CTPOCHHEM
aTOMOB XHUMHUYECKHX
AJIEMEHTOB U MEPUOAUYECKUM
H3MEHEHHEM CBOMCTB
XUMHYSCKHX 3JIEMEHTOB U UX
COECIMHEHNN B COOTBETCTBUH C

1. @opmynuposams yeuw
UCcne008anus1, 6bl08ULAMDb
U npoeepsimu
IKCHEPUMEHMATILHO
2UNOmMesbl 0 XUMUYECKUX
CBOUCMBAX 6eulecms Ha
OCHOB€E UX cocmasa u
CMpoeHust, Ux
CROCOOHOCMU 6CMYNAMD 8
Xumuyeckue peakyuu, o
xapaxkmepe u npooOyKmax
PA3TUYHBIX XUMUYECKUX
peaxkyuii;

2. CamocmosmenbHo
NIAHUPOBAMb U NPOBOOUMb
Xumuyeckue

Teopetnueckue
OCHOBBI XMMUH,
OCHOBBI HEOpra-
YEeCKON XHUMHH,

XHUMUS U KU3Hb




MI0JIO)KEHUEM XUMHUUYECKUX
JJIEMEHTOB B IIEPUOIUYECKON
cucTeMme;

3. AHanu3UpOBaATh COCTAB,
CTPOEHHE U CBOWCTBA BEIIECTB,
MPUMEHSS MTOJI0KEHUS
OCHOBHBIX XUMUYECKUX
TEOPHIl: XUMHYECKOTO
CTPOEHUS OPraHUYECKUX
coenquHenuit A.M. bytneposa,
CTPOEHUA ATOMA, XUMUYECKOU
CBSI3H, DJIEKTPOJIUTHYECKON
JUCCOLMALMN KUCIIOT U
OCHOBaHUH; YCTAHABINBATh
MPUYUHHO-CIIECCTBEHHbIE
CBSI3U MEXIY CBOMCTBAMH
BEILECTBA U €r0 COCTaBOM U
CTPOEHUEM;

4. IlpumeHsTh NpaBuia
CHCTEMaTUYECKOMN
MEXKTYHapOAHOMN
HOMEHKJIaTyphl KaK CpeJICTBA
pa3iuyueHus U UACHTU(UKALUN
BEILECTB 10 UX COCTaBY U
CTPOEHHUIO;

5. CocTaBiATh

MOJIEKYJISIPHBIE U CTPYKTYpPHBIE
(bopMyIIbl HEOPTaHUYECKHUX U
OpraHMYECKUX BEIIECTB Kak
HocuTenei nHpopmalmu o
CTPOEHHUH BEILECTBA, €TO
CBOMCTBAX M MPUHAJIEKHOCTU
K ONPEIEIIEHHOMY KJIacCy
COCIUHCHMUIA,

6. OOBSCHATH IPUPOAY U
crocoObI 00pa3oBaHUs
XUMHUYECKOW CBSI3H:
KOBaJIEHTHOH (TIOJIAPHOM,
HETOJISIPHOM ), HOHHOM,
METAJIIINYECKON, BOJIOPOAHON —
C LENbIO ONpPEIEICHUS
XUMHYECKON aKTUBHOCTH
BEIIIECTB;

7. XapakTepus3oBaTh
¢buznyeckue cBoiicTBa

9KCnepumMeHmul ¢
cob00enuemM npasuil
bezonacHoti pabomul ¢
sewecmeamu u
1ab6opamopHuIM
o0bopyoosaruem;

3. Unmepnpemuposamo
OdamnHvle 0 cocmase u
cmpoeHuu geujecms,
NONYYeHHble C NOMOUWBIO
COBPEMEHHbIX PUZUKO-
XUMUYECKUX MeMOO08;

4. Onucvieams

coCmosiHue 31eKmpoHa 8
amome Ha OCHO8e
COBPEMEHHBIX KBAHMOBOMEXA-
HUYeCKUx npeocmasienuii o
cmpoeHuu amoma 0.
00BACHENUs pe3yTbmamos
CHEKMpAaNbHO20 AHAU3A
sewecms;

5. Ilpoenosuposams
B03MONCHOCHL
npomeKanusl
OKUCIUMENILHOBOC-
CMAHOBUMENbHBIX
Dpeaxkyuil, 1exicauux 6
O0CHOB€ NPUPOOHBIX U
NPOU3800CHBEHHBIX
npoyeccos.




HEOPTraHUYECKUX U
OpraHUYECKUX BEIIECTB U
yCTaHaBIUBATh 3aBUCUMOCTh
(u3MUeCKUX CBOICTB BEIIECTB
OT THUIIAa KPUCTAJUIMYECKON
pEeLIeTKY;

8. XapakTepu3oBaTh
3aKOHOMEPHOCTH B U3MEHECHHUU
XUMHUYECKUX CBOMCTB MPOCTHIX
BEILIECTB, BOJOPOAHBIX
COCIMHEHMI, BBICIIIUX OKCUOB
U TUIPOKCHUJIOB;

9. [IpuBOUTH TIPUMEPHI
XUMHYECKUX PEaAKIUH,
PaCKpBIBAIOIINX XapaKTEPHbIE
XMMHYECKHE CBOMCTBA
HEOPraHUYECKUuX 1
OpPTraHUYECKUX BEIECTB
M3YYEHHBIX KJIACCOB C IIEJIIO
WX UJICHTH(PUKAIIU |
00BsACHEHUSA 00J1acTH
MIPUMEHEHUS,

10. OnpenensiTe MEXaHU3M
peaKkIy B 3aBUCUMOCTH OT
YCIIOBHI MPOBEJICHUS PEAKIINU
Y TIPOTHO3UPOBATH
BO3MO>KHOCTh ITPOTEKAHUS
XHMHYECKHUX peaKuid Ha
OCHOBE THIIa XUMHUYECKOI
CBSI3U U aKTUBHOCTH
pEareHToB;

11. YcranaBnuBaTth
3aBUCUMOCTBh CKOPOCTH
XUMUYECKON PEAKINU U
CMEIICHHS XUMHUYECKOTO
PaBHOBECHUS OT PA3TUIHBIX
($haKTOpOB C IENTBIO
OnpeIeJICHUsI ONTUMAIbHBIX
YCIIOBHM MPOTEKAHUS
XUMUYECKHUX MPOIIECCOB;

12. YcranaBnuBaTh
TE€HETUYECKYIO CBSI3b MEXKIY
KJIaCCaMU HEOPTaHUYECKHUX U
OpPTaHUYECKUX BEIIECTB ISt
000CHOBaHHUS




MPUHLUIIUATIBHON
BO3MO>KHOCTH TIOJIY4ECHHS
HEOPTraHUYECKHUX U
OPraHUYECKUX COCTUHEHUIN
3aJJaHHOTO COCTaBa U
CTPOCHHUS;

13. IToxOupaTh peareHTsl,
YCIIOBUS U OIPENEsITh
IIPOJIYKThI pEaKIui,
MO3BOJISIIOIIMX PEATU30BATh
1a00paToOpHbIE U
IPOMBIIIJICHHBIE CIIOCOOBI
MOJIyYEHUS BaKHEHIIINX
HEOPraHUYECKUX U
OpPraHHYECKUX BEIIECTB;

14. Onpenenarb xapaktep
Cpelbl B pe3yNIbTaTe TUAPOIN3a
HEOPTraHUYECKHUX U
OpPTraHUYECKUX BEIIECTB U
MPUBOAUTH MPUMEPHI
TUPOJIN3a BEIIECTB B
MOBCE/IHEBHOM JKU3HU
YeNoBeKa, OMOIOTMYECKUX
0OMEHHBIX IpoIeccax U
MPOMBILUIEHHOCTH;

15. IIpuBOoAUTHE IPUMEPHI
OKHCIUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN B
MIPUPO/IE, TPOU3BOICTBEHHBIX
npolieccax u
KU3ZHEACITEIbHOCTU
OpraHU3MOB;

16. OG0CHOBHIBATh
MPaKTUYECKOE UCIIOIH30BAHNE
HEOPTraHUYECKHUX U
OpTaHWYECKHUX BEIIECTB U UX
peaKIuii B IPOMBIIINICHHOCTH U
OBITY;

17. BbIoONHATH

XUMUYECKUM SKCIIEPUMEHT MO
Pacro3HaBaHUIO U MOJIYYEHHIO
HEOPTraHUYECKHUX U
OpPTaHWYECKUX BEIECTB,
OTHOCSIIIUXCS K PA3IMYHBIM
KJIaccaM COeIUHEHHUI, B




COOTBETCTBUHU C NMPABUIAMH U
nprueMamu 6e301macHol paboThI
C XUMHUYECKUMU BEIIECTBAMU U
1a00pPaTOPHBIM
00opyI0BaHUEM;

18. [IpoBOUTH pacueTsl HA
OCHOBE XUMHUYECKUX POpMYT U
ypaBHEHUH peaKIuid:
HAaXO0KJICHUE MOJIEKYJIAPHON
(bopMyITBI OPraHUIECKOTO
BEIIECTBA I10 €r0 IUVIOTHOCTU U
MacCOBBIM JIOJISIM DJIEMEHTOB,
BXOJIALINX B €r0 COCTaB, WK
0 MPOJIYKTaM CrOpaHus;
pacueThl MacCOBOM JOTU
(Macchl) XUMUYECKOTO
COEIMHEHUS B CMECH;, PACUETHI
Macchl (00beMa, KOJTMIeCTBa
BEII[ECTBA) MIPOJIYKTOB
peakuuu, eciiu OJJHO U3
BEIIIECTB JJAaHO B U30BITKE
(MMEeT MPUMECH ); paCUEThI
MacCcOBOM WM 00bEMHOM JOTU
BBIXO/Ia MPOYKTa PEaKIUu OT
TEOPETUYECKH BO3MOKHOTO;
pacueTsl TemIoBoro 3gpgexra
peaKInu; pacueTbl 00BEMHBIX
OTHOILIEHUH ra30B IIpU
XUMHUYECKHX PEAKIIHSIX;
pacueTsl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA)
MPOJYKTA PEaKIuH, €CIIU OJTHO
U3 BEIIECTB JIAHO B BHJIE
pacTBopa Cc onpeIeIeHHON
MacCOBOM A0JeN
pPacTBOPEHHOTO BEIIECTBA;

19. Ucnonp30BaTh METOIEI
HAYYHOTO MMO3HAHUS: aHAIH3
CUHTE3, MOJICIUPOBAHHE
XUMHUYECKHUX TPOIECCOB U
SIBIIEHUH — TIPH PEIICHUN
y4eOHO-HUCCIIeJOBATENbCKUX
3a/1a4 10 U3YYEHUIO CBOMCTB,
CIoco0OO0B IMOJIy4YEeHUS U
pacrio3HaBaHMUs OPTaHUIECKUX




BELIECTB;
20. Bnanets npaBuiamMu
0e301acHoOro odparieHus ¢
€/IKMH, TOPIOYNMH U
TOKCUYHBIMH BEILLIECTBAMU,
CpeAcTBaMu ObITOBOW XHMUY;
21. OcyliecTBIsATh MOUCK
XUMHUYECKON MH(OpMaIUH 110
Ha3BaHUAM, UACHTU(PHKATOPAM,
CTPYKTYPHBIM (hopMyIam
BEIIECTB;

22. KpuTtuuecku OolleHUBATh

U UHTEPIIPETUPOBATh
XUMHUYECKYI0 HHPOPMALIUIO,
COJIepKALYIOCS B COOOLIEHUSAX
CpEeICTB MaccOBOM
uHpoOpMaLnu, pecypcax
WNuTepHeTa, HAy4HONOIMYJISIPHBIX CTaT]
TOYKHU

3pEHMS €CTECTBEHHO-HAYYHOMU
KOPPEKTHOCTH B LIEJISIX
BBISIBJICHHSI OIIMOOYHBIX
CyX/eHull 1 GopMUpPOBaAHUS
COOCTBEHHOM MO3UINH;

23. YcraHaBIuBaTh
B3aMMOCBS3H MEXIY haKkTamu
Y TEOpUEH, TPUINHON U
CJIEJICTBUEM TPU aHAJINU3E
POOJIEMHBIX CUTYallul U
000CHOBaHNUU TPUHUMAEMBIX
pELICHUI Ha OCHOBE
XUMHUYECKHX 3HAHUA;

24. IlpencraBiars MyTH
penieHus rIo0aTbHBIX
po0JIeM, CTOSIIUX TIEPe
YeJI0BEYECTBOM, U
NEePCIIEKTUBHBIX HANIPABICHUN
Pa3BUTHS XUMUYECKHX
TEXHOJIOTHi1, B TOM YHUCIIE
TEXHOJIOTHI COBPEMEHHBIX
MaTEepUaJIoB C Pa3IMUHON
(GYHKIMOHATBHOCTBIO,
BO300HOBJISIEMBIX HCTOYHHUKOB
CBIpBS, IepepabOTKU U
YTUIIM3ALKN TPOMBIIIIEHHBIX U




OBITOBBIX OTXOIOB ‘

Meranpeamer-
HEIE

- MCTIOJIb30BAHNE YMEHUI U HABBIKOB PA3IIUYHBIX BHJIOB
MIO3HABATEJBHOM JIESITEIHHOCTH, TPUMEHEHUE OCHOBHBIX
METO/IOB IMO3HAHUA (CUCTEMHO-UH(POPMAIIMOHHBII
aHaJIn3,Ha0II0IeHe, U3MEPEHUE, TIPOBEACHHE
JKCIIEPUMEHTA,MOICTTUPOBAaHNUE, UCCIIEI0BATENIbCKAS 1EATEIbHOCTh
M3YYEHHUS Pa3IMYHbIX CTOPOH OKPYXKAIOIIeH NeiCT-BUTEIbHOCTH;
- BIIQJICHHE OCHOBHBIMH HHTEJUICKTYaIbHBIMU

orepauusMu: GOpMyYJIMPOBKA THIIOTE3bI, AaHAIN3 U CUHTES,
CpaBHEHHE U CHCTeMaThu3anus, 00001meHne u

KOHKPETH3AIWs, BBISIBICHUE IPUIHHHO-CIICJICTBCHHBI

CBSI3€H U MOKCK aHAJIOTOB;

- M0O3HaHUE 00BEKTOB OKPYKAIOLIET0 MUpa OT OOIIETro

yepe3 0COOCHHOE K eAMHUYHOMY;

- YMEHHE TeHepUpOBaTh UIEH U ONPEENIATh CPENICTBA,
HEOOXOUMBIC I UX pealn3alliy;

- YMEHHE ONPEIENATh LEIH U 3aJ1a4l JeSITEIbHOCTH,
BBEIOMPATHCPEICTBA PEATH3AINH [IETTU ¥ IPUMEHSATH X Ha
MIPAKTHKE;

- UCTIOJIH30BAHUE PA3THMYHBIX UCTOYHUKOB JIJIS

[Tonmyuenus xXumMuueckoil UHGOpPMAINK, TOHUMAaHNE 3aBUCUMOCTH
coniepkanus U GopMbI peACTaBIeHUS HHPOPMAIIUU OT

1enel KOMMYHUKAIMUH aJpecaTa;

- YMEHHE MPOYKTUBHO OOIIATHCS M B3aUMOJICHCTBOBATD
BITPOIIECCE COBMECTHOM IS TEIbHOCTH, YUUTHIBATh

MO3UIUH JIPYTHX YYACTHUKOB JICATEIHHOCTH,

s PexTUBHO pazpenarb KOHQIUKTHI;

- TOTOBHOCTb U CLIOCOOHOCTH K CAaMOCTOSITETTbHOM
WH(OPMaIMOHHO-TIO3HABATENFHOM JIEATEIBHOCTH,

BKIIIOUAsi yMEHHUE OPUEHTHUPOBATHCS B PA3IUYHBIX

MCTOYHUKAX HH(POPMAINH, KPUTHIECKH OIEHUBATh U HHTEPIPETHP
nH(pOpPMAaIIHIO, TONYYaEMYIO U3 Pa3TUYHBIX HCTOUHUKOB;

- YMEHHE UCII0JIb30BaTh Cpe/ICTBa MHGOPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TexHosiorui (nanee - UKT) B

pElIeHNN KOTHUTUBHBIX, KOMMYHHUKATHBHBIX H OPTraHU3aI[MOHHBIX ]
coOmoieHreM TpeOOBaHUN IPrOHOMHKH, TEXHUKH O€30TTaCHOCTH,
TUTHEHBI, PECYPCOCOepEKCHIS, TPABOBBIX H

ATHUYECKHUX HOPM, HOPM HH(OPMAIIMOHHOW O€30MMacCHOCTH;

- BIIQJICHUE SI3BIKOBBIMH CPEICTBAMHU, B TOM YHCIIE U

SI3BIKOM XFMHH,

- YMEHHE SICHO, TIOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY

3pEHHS, MCIIOJIb30BaTh aJICKBATHBIE SI3BIKOBBIC CPE/ICTBA,

B TOM YHUCJIC U CHMBOJIbHBIC (XHMHUCCKHE 3HAKH,

(GbopMyIibl U ypaBHEHUS)

Teopetnueckue
OCHOBBI XMMUH,
OCHOBBI
HEOpraHu-
YEeCKON XMMHH,
XAMHS U
YKU3Hb

JIMYHOCTHBIC

- OCO3HaHUE POCCUKCKOMN IPAXKIAHCKON UIEHTUYHOCTH,

Teopetnueckue




NaTPUOTU3MA, YYBCTBA TOPAOCTH 32 POCCHICKYIO OCHOBBI XUMUH,
XUMHUYECKYIO HayKY; OCHOBBI

- TOTOBHOCTb K OCO3HAHHOMY BBIOODPY JlaibHEHIIEeH HEOPraHUYECKOU
00pa30oBaTeNbHON TPAEKTOPUH B BBICIICH LIKOJIE, T/I€ XUMUS SBIIACT XUMHUH, XUMUS U
PO UIHPYIOMIEH AUCITUTLTMHOMN, JKU3Hb

- YMEHHE YIPaBIATh CBOCH MMO3HABATEIbHON

JEeSITeIbBHOCTHIO, TOTOBHOCTh U CITIOCOOHOCTH K 00pa30BaHUIO, B TOM
camM000pa3oBaHuI0, HA MPOTSHKEHUU BCEH KU3HU;

- CO3HATEIBHOE OTHOIICHUE K HEMTPEPHIBHOMY

00pa30BaHMIO KaK yCJIOBUIO YCIIEITHOMN

npo¢eCCHOHATLHON 1 0OLIECTBEHHOMN IEATEIIbHOCTH;

- (hopMUpOBaHKME HABBIKOB 3KCIIEPUMEHTAILHON U
HCCJIEIOBATENbCKOM 1eATeIbHOCTH;

- ydacTue B MyOJIMYHOM IPEICTAaBICHUH PE3YIbTAaTOB
CaMOCTOSITENIbHOM MO3HABATEIbHOM NESTENIbHOCTH;

y4dacTue B MPOPUIbHBIX OJIMMITHAIAX PA3IMYHBIX YPOBHEH B
COOTBETCTBUHU C KEJIAEMbIMH Pe3ylbTaTaMu U

aJICKBaTHOM CaMOOIICHKOM;

- IPUHATHE U PeaTn3anus IEeHHOCTE! 37J0pPOBOTO U

0e301acHOro 00pa3a KU3HU, HEMPHUATHE BPEIHBIX

NpUBbIUEK (KypeHHs, yIOTpeOICHUs aJIKOT OIS, HAPKOTHKOB) Ha OCH|
3HAHUU O CBOMCTBaX HAPKOJIOTUYECKUX U HAPKOTUYECKUX BEILIECTB;
coOJII0ZIcHHE MTPaBUJI TEXHUKHU 0€30MacHOCTH

npupadboTe C BEIIECTBAMHU, MaTepHalaMu U

npolieccaMu B yueOHoil (Hay4qHOIt) 1abopaTopuu ¥ Ha IPOU3BO/ICTB

3. COAEP/KAHUE YYEBHOI'O ITPEJIMETA/KYPCA

Ha3Banue Kpatkoe copeprxanue mporpaMMbl pasenos(a)/ riaaB(bl) u/uiu TeM(bl)

paznenoB(a)/rnaB (bI) y4eOHOro mpeaMera/Kypca
u/unu TeM(bl)
yueOHOro
npeaMera/Kypea

OcHoBBI IlosiBneHne M pa3BUTHE OPraHWYECKOM XUMHUHM Kak Hayku. [Ipenmer
OpraHU4ecKou OopraHu4eckoil xumuu. MecTto U 3HAYEHHME OPraHMYECKOW XHUMHUHU B
XUMHAA CHCTEME €CTECTBCHHBIX HayK. B3aMMOCBS3b HEOpPTaHWYECKUX U

OPraHMYECKHUX BELIECTB. XHUMHUYECKOE CTPOEHHUE KaK MOPAIOK
COEJMHEHUS] aTOMOB B MOJIEKYJIE COITIACHO UX BaJICHTHOCTU. OCHOBHBIE
MOJIOKEHNUS ~ TEOPHUM  XMMHYECKOTO  CTPOEHHUS  OpPraHM4eCKHX
coennHeHut A.M. byrtnepoBa. VYTiepoAHBlii CKENeT OpPraHHYecKOu
MoJieKynbl. KpaTHOCTh XMMHYECKOW CBSI3M. 3aBUCHMOCTb CBOICTB
BEIIECTB OT XMMHUYECKOr0 CTPOECHMs MoJieKynl. M3omepus U u30Mepshl.
[Tonsatue o ¢yHkuMOHATBHOM rpymme. [IpuHIUNBL KiIaccupUKauu
OpraHMYECKUX COeAMHEHUH. MexayHapoaHass HOMEHKJIaTypa u
OPUHIUNBL  00pa3oBaHMsl Ha3BaHWH OPraHUYECKUX  COECIMHEHH.
Knaccupukanms 1 OCOOEHHOCTH  OpPraHMYEeCKHMX  peaklui.
Peakuyonnele 1eHTpbl. IlepBoHauanbpHble NOHSATHS O THHAX U




MEXaHu3MaxX  OpPraHMYEeCKUX  pEeaKiui. I'omonutnueckuii  u
FETEPOIMTUYECKUN  pa3pblB  KOBAJEHTHOW  XUMHUYECKON  CBS3H.
CBoOoOIHOpaMKaIbHBIA U MOHHBIA MexaHM3Mbl peakuuu. [Tonstue o
Hykieopune u  onektpodune.  AnkaHbl.  DJNEKTPOHHOE U
INPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJIbl MeTaHa. Sp3 -THOpHIu3aIus
opbuTainei aromoB yriepoja. ['omonornueckuit psa u obmas gopmyna
ankaHoB. CucTeMaThyeckass HOMEHKJIaTypa aJIKaHOB M PaJUKaJIOB.
N3omepusa yrnepoaHoro ckenera. Pu3nyeckue CBOWCTBA aAJKaHOB.
3aKOHOMEPHOCTH M3MEHEHHUS (U3UYECKUX CBOHCTB. XHUMHUYECKHE
CBOMCTBA aJKAaHOB: TaJOT€HUPOBAHUE, JAECTUIPUPOBAHUE, TEPMUUYECKOE
pa3joXKeHUe, KPEKMHI Kak CHOCOObl IOJIyYE€HUs  Ba)KHEHIIMX
COEIMHEHUI B OPraHWYECKOM CHUHTE3€. ['OpeHHe alkaHOB KaK OJIMH W3
OCHOBHBIX MCTOYHMKOB TEIUIa B IPOMBIIUIEHHOCTH U  OBITY.
H3omepuzanuss Kak crnoco0d MOJy4yeHUs BBICOKOCOPTHOTO OeH3MHa.
MexaHu3M peakluuu CBOOOTHOpaIUKaIbHOTO 3amenieHus. [lomyuenue
ankaHoB. Peakuus Bropua. Haxoxzaenue B mpupose M IpUMEHEHUE
ankanoB. l{uxnoankanel. CTpoeHHE MOJIEKYJ IUKIOaIKaHoB. OOmias
¢opmyna nuxioankaHoB. HomenknaTypa nukioankaHoB. M3omepus
LMKJIOAJKAaHOB: YIIEpPOJIHOTO CKeJleTa, MEXKKJIacCoBas,
IPOCTpaHCTBEHHAass  (uuc-TpaHc-usomepusi). Creuuduka CBOWCTB
LMKJIOAJIKAaHOB C MajbIM pa3MepoM LHKIA. Peakuuu npucoeauHeHUs U
paavKaIbHOIO 3aMeLICHHUS. AJIKEHBI. DNEeKTpPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYIbl ATHIICHA. Sp2 -TUOpUIU3alus
opOuTaneil aToMOB yriepoja. G- M T-CBSI3H. [ OMOJIOTMYECKUN psll U
obmass ¢opmyna ankeHoB. Homenknatypa ankeHoB. HM3omepus
QJIKEHOB:  YIJIEPOJHOTO  CKEJeTa, IIOJIOKEHUs KpaTHOW  CBS3H,
MIPOCTPAHCTBEHHAS (umc-TpaHc-u3oMepHs), MEXKKJIacCOBas.
®dusnyeckue  CBOMCTBA  alKEHOB. Peakuuu  31MeKTpOUIBLHOTO
OPUCOEIUHEHUsT  KaK  Cloco0  MoidydeHHs  (YHKLIMOHAIbHBIX
IIPOU3BOAHBIX  yraeBojoponos. [IpaBmiio  MapkOBHHMKOBa,  €ro
3JIEKTPOHHOE O0OCHOBaHME. Peakuuy OKHCIEHHMS U MOJUMEpPHU3ALHH.
[TonmuaTHIIeH  Kak  KPYNMHOTOHHAXHBIM ~ HPOAYKT  XMMHUYECKOTO
npou3BocTBa. [IpoMblIeHHBIE U 1a00paTOpHbIE CIIOCOOBI MOTYYEHHUs
ankeHoB. IlpaBunio 3aiinieBa. I[lpumeHeHue ankeHOB. AJIKaIUEHBI.
Knaccugukaius ankaJiueHoOB M0 B3aUMHOMY PacIlONIOKEHUIO0 KPaTHBIX
cBs3ell B Mosiekyie. OCOOEHHOCTH 3JIEKTPOHHOTO U TPOCTPAHCTBEHHOTO
CTPOEHUSI CONPSDKEHHBIX ajkaaueHoB. OOmas ¢opmyia ankaJueHOB.
Homenkmarypa u wu3zomMepus ankaaueHoB. PusnyecKkue CBOWCTBA
alKaAueHoOB.  XMMHMYECKHE  CBOWCTBA  QJKAaJWEHOB:  pEaKkLHU
npUcOeANHEHNsS (THAPUPOBAaHUE, TaJOT€HUPOBAHUE), TOpPEHUs U
nonumepuszaimu. Bknag C.B. JlebeneBa B mosiyueHHe CHHTETUYECKOTO
Kaydyka. Bynkanuzamus kayuyka. Pesuna. Muoroobpasue BHIOB
CUHTETMUYECKUX KaydyyKOB, UX CBOWCTBa M INpuMmeHeHue. [lomydeHune
AJKAIUEHOB. AJIKUHBI. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbl alleTUIIeHA. Sp-TUOpUaN3aus opouTaneil aToMoB yriepoja.
['omonoruyeckuii psg u oOmas ¢opMmyna ankuHoB. HomeHnkiaTypa.
N3omepus: yriaepoiHOrO CKelleTa, IOJIOKEHHMs KpaTHOW  CBS3H,
MeXKI1accoBasd. Pu3nuecKue CBOMCTBA ATKWHOB. XMMHUYECKHE CBOMCTBA
QIKMHOB: PEaKIMU MPUCOEAUHEHHS KaK CII0CO0 MOJIyYeHHUs OJIUMEPOB
U JpYyrux TOJe3HBIX NpoAykToB. Peakuuu 3amemnienus. [openue
alETHJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHU JJIsl CBAPKU
u pe3ku MetauioB. [losmyueHue aneruieHa NHUPOJIU30M MeTaHa U




KapOuaHbeIM MetonoM. [Ipumenenue auermneHa. Apensl. Hcropus
OTKphITUs OeH3051a. COBpeMEHHBIE MPEICTABICHHUS 00 IEKTPOHHOM U
IPOCTPAHCTBEHHOM CTpOeHUHM OeH3oia. M3oMmepus M HOMEHKIATypa
romoJioro 6en3ona. O6mas gopmyna apeHoB. Pu3znyeckue CBONCTBA
OeH3ona. XMMUYECKHe CBOICTBAa OEH30J1a: PEaKIUU 3ICKTPOPHUIBLHOTO
3aMellleHus] (HUTPOBAaHUE, I'aJOr€HUPOBAaHUE) KaK CIOCOO IOIydeHUs
XUMHYECKMX  CPEICTB  3allUThl  PACTEHUH;  IPUCOEIUHEHUS
(ruzpupoBaHue, raJoreHUPOBaHUE) KaK J0Ka3aTeJIbCTBO
HENpeeNbHOro Xxapakrepa OeH3ona. Peakuus ropenus. Ilomyuenue
O6eH3zona. OCOOEHHOCTH XMMHYECKMX CBOWMCTB TOjdyoja. Bzaumuoe
BIMSIHHE aTOMOB B MOJIeKyje Toiyoia. OpHueHTanuoHHbIe 3(PQHEKThI
3amectureneid.  IlpumeHenune  romonoroB  OeHszona.  CHoupTsl
Knaccugukarnusi, HOMEHKIAaTypa CHOUPTOB. ['OMOJOrMYEeCKHd paa U
obmas QopMyna npenenbHbIX OJHOATOMHBIX CHUPTOB. M3omepus.
®usnyeckue  CBOWCTBA  IPEIENIbHBIX  OAHOATOMHBIX  CIIMPTOB.
BonoponHas cBsi3b MEXIy MOJIEKYJIaMH M €€ BIUSHHE Ha (U3NYEeCKHe
CBOMCTBA CIIMPTOB. XMMHUYECKHE CBOMCTBA: B3aNMOJECHCTBUE C HATPUEM
KaKk  CHoco0  YCTaHOBJEHHS  HaJIM4yus  TMJPOKCOIPYyMIbI,  C
rajJoreHOBOJIOPOJIaMH KaK CIOco0 MOJTy4EHHUs! pacTBOpUTENEH, BHYTpH-
U MEXMOJIEKYJISIpHasl Jaerujaparauus. Peakuusi ropeHus: COUpPTHI Kak
tormuBo. IlomydeHue sTaHona: peakuus OpOXKEHUS  IUIFOKO3BI,
ruapaTanus  dTwieHa.  [lpumeHeHue  MeTaHona M 3TaHOIA.
DU3NOIOTUYECKOE ACUCTBHE METAaHOJIA M JTaHOoJa Ha OpraHu3M
YyelloBeKa.  ODTWUJICHIJIMKOJIb M [JIMIEPUH KaK  IpeICTaBUTENN
IPEIEIbHBIX MHOIOaTOMHBIX CIHUPTOB. KadecTBeHHas peakuus Ha
MHOTOaTOMHBIE CIHUPTHl W €€ MPUMEHEHHE [UIsl paclno3HaBaHUs
JIALEPUHA B COCTaBe KOcMeTHyeckux cpencrtB. [Ipaktudeckoe
NPUMEHEHHUE OTWIEHITMKoNsT u  riuuepuHa. ®enon. CrtpoeHue
MoJeKysbl (eHona. B3auMHoe BiIMsHME aTOMOB B MoJIeKyse (eHoa.
®dusnyeckue CcBOMCTBa (heHoma. XUMHYECKHE CBOMCTBA (peakiuu C
HaTpueM, THAPOKCUIOM HaTpus, Opomom). Ilomydenue deHona.
[Ipumenenune ¢eHona. Anbaeruabl U KeToHbl. Knaccudukanus
anpleruioB U KetoHoB. (CTpoeHue TMpenenbHBIX — albJIETHIOB.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE KapOOHWIBHON T'PYIIIBI.
['omonornueckuit psia, obmas Gopmyna, HOMEHKIATYpa U U30MEpHs
npelenbHbIX  anpAerufoB. Duznyeckue CBOMCTBA  MpEAETbHBIX
anpaeruioB. XHMMHUYECKHE CBOWCTBA IPENENIBHBIX  AJIbJIETHJIOB!
TUIPUPOBAHNE; KAuE€CTBEHHbIE DPEAKIUH Ha KapOOHUJIbHYIO TpYIILY
(peakuust «cepeOpsHOro 3epKaja», B3aUMOJEHCTBHE C THIPOKCUAOM
vMeau (II)) m wux npumeneHue [uisi OOHApPY)KEHUS TpPEAETbHBIX
albJIETUIOB B  IPOMBIIUIEHHBIX CTOYHBIX Boaax. [lomydeHue
NpellebHBIX aJbJACTUIOB: OKUCICHHE CIUPTOB, TUApATallUs alleTUIeHa
(peakuust  KyuepoBa). Tokcuunocts — ampaerunoB. llpumenenue
dopManbaeruia W - aneTanpaerujia. AIETOH Kak IpeACTaBUTENb
keToHOB. CTpoeHue MouieKkysbl aneToHa. OCOOEHHOCTH peakiuu
okucneHus amneroHa. [Ipumenenue arneroHa. KapOOHOBBIE KHCIIOTHI.
Knaccugukanus u HOMeHKIarypa KapOOHOBBIX KuciIoT. CTpoeHue
NpelelbHbBIX OJAHOOCHOBHBIX KapOOHOBBIX KHCIOT. OJEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTpOEHHUE KapOOKCHIIbHOM TPYIIIbI.
['omonornyeckuit psa u oOuiast popMylia MpeAeabHbIX OAHOOCHOBHBIX
KapOOHOBBIX  KHcHOT.  Dusnyeckue  CBOWCTBA  INpeIENbHBIX
OJIHOOCHOBHBIX  KapOOHOBBIX  KHCJIOT. XHMHYECKHE CBOMCTBa




NpeleNbHbIX  OAHOOCHOBHBIX KAapOOHOBBIX KHCIOT (peakuuu ¢
MeTaJlJlJaMl, OCHOBHBIMU OKCHJIaMH, OCHOBAHMSIMH U COJISIMH) Kak
IIOATBEPKJECHNUE CXOJCTBA C HEOPIaHMYECKUMHU KHUciIoTaMu. Peaknus
stepupukanii U ee oOpatumocTb. BiusHue 3amecturencii B
YIJIEBOAOPOAHOM  pajHKalie Ha CHWIy  KapOOHOBBIX  KHCIIOT.
Oco0EHHOCTH XMMHYECKUX CBOMCTB MypaBbHHOU KUCIOTHI. [lomydenue
IpeJIEbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KHCJIOT: OKUCIEHHUE aJIKaHOB,
AJIKEHOB, NEPBUYHBIX  CIUPTOB, aJbJETUIOB. Baxneiimne
NpeACTaBUTENIM  KapOOHOBBIX KHCIOT: MYpaBbHHAs, YKCYCHas U
OensoifHas. Beiciiue mnpenenbHble W HENpeAeIbHbIE KapOOHOBBIE
KUCJIOTHL. Ontuueckass u3oMepusi. ACUMMETPUYECKUNA aTOM YIJIepoja.
[Ipumenenue kapOOHOBBIX KHCIOT. CroxHBIE 3(GUPBI U  KUPBL
CrpoeHre # HOMEHKJIATypa CIOXHBIX 3(upoB. MexkiaccoBas
u3oMepust ¢ KapOOHOBBIMH KHcIOTaMH. CIOCOOBI MOTYYEHHS CIOKHBIX
apupoB. OOpatumocTh peakiuu dTepudukanuu. [IpumeHeHue
CIOXHBIX 3(UPOB B NHUINEBOH M MapPrOMEpHON MNPOMBIILICHHOCTH.
XKupbr kak crnoxxHble 3(QHUPBl TIUIEPHHA W BBICHIMX KapOOHOBBIX
KHUCIJIOT. PacTuTenbHbIE M KUBOTHBIE KHUPBI, UX CcOcTaB. Puznyeckue
CBOMCTBa KHMpPOB. XHUMHUYECKHE CBOMCTBAa JKHUPOB: TUIAPUPOBAHUE,
OKuCJeHHe. ['maponus wiM  OMBUIEHME JKUPOB KaKk  crocod
MPOMBINUICHHOTO TIONYyYEHHUS] COJIeH BBICIIMX KapOOHOBBIX KHCIOT.
[Tpumenenue xupoB. MbUIA KaK COJM BBICIIUX KapOOHOBBIX KHCIOT.
Motomue cBoiicTBa Mbuia. YrieBoabl. Kiaccudukanus yrieBoaos.
Pu3nyecKue CBOKMCTBA U HAXOXKIEHUE YIJIEBOJOB B Ipupoje. [ moko3a
KaK aJbJeruI0CIUPT. XUMUYECKHE CBOMCTBA IIFOKO3bI: AllJIMPOBAHUE,
QIKWIUPOBAaHUE,  CIIUPTOBOE W MOJIOYHOKHUCIIOE  OpOKeHHeE.
OKCIIEpUMEHTAIbHbIE  JIOKA3aTEeIbCTBA HAIM4YMA ~ alNbJETMJHOM U
CIIUPTOBBIX Ipynn B riroko3e. Ilomydenne rmrokos3el. DpykrTo3a Kak
u3oMep rimoko3bl. Pubo3a u nezoxcupubosa. Baxuelme aucaxapuisl
(caxapo3sa, JaKT03a, MaJIbTO3a), UX CTPOCHHE U (DU3NYECKUE CBOMCTBA.
['uaponus caxapossl, JIAKTO3bI, MaIbTO3bl. Kpaxman u 1esuironosa Kak
Ouojoruyeckre moauMepbl. XUMHYECKHE CBOICTBa  Kpaxmania
(ruaponu3, KadyecTBEHHAs peakius ¢ HWOJAOM Ha Kpaxmal U ee
NpUMEHEHHE JUIsi OOHapyXeHHs Kpaxmaja B MpPOAYKTaX IUTaHUS).
XUMHUYECKUE CBOMCTBA LIEJIIOIO3bI: THAPOIN3, 00pa30BaHUE CIOKHBIX
a¢upoB. IIpumenenue u O6uonoruueckas poiab yrieBoaoB. OKucieHue
YIJI€BOAOB — HMCTOYHUK JHEPrUU >KUBBIX OpraHu3moB. [loHstue o006
HUCKYCCTBEHHBIX BOJIOKHAaX Ha IPUMEpPE aleTaTHOrO  BOJIOKHA.
Unentudukanuss OpraHUYecKUX CoeNUHEeHUH. [eHeTwueckas CBS3b
MEXK]y KJIacCaMH OpPraHWYECKUX coenuHeHud. AMuHbl. [lepBuuHbIE,
BTOpUYHBIC, TpEeTUYHBbIE aMUHBL. Kiaccudukanus aMUHOB TIO THITY
YTJIEBOJOPOAHOTO paAvKada M YHUCIY AaMHUHOTPYNI B MOJIEKYJIE.
ONEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHHE IPENEIbHBIX AMHUHOB.
du3nyeckue CBOMCTBAa AMUHOB. AMHUHBI KaK OPraHMYE€CKUE OCHOBAHMS:
peakuuu ¢ BOJOM, KucimoTamu. Peaknus ropeHus. AHWUIUH Kak
IIPEACTABUTEND ApOMAaTUYECKUX aMUHOB. CTpoeHne aHnauHa. [[puanHel
ocnablieHusT OCHOBHBIX CBOWCTB aHMJIMHA B CPaBHEHHH C aMHUHAMHU
MPEETbHOrO psana. XMMUYECKUE CBOMCTBA aHWJIMHA: B3aUMO/ICHCTBHUE C
KHACIOTaMH, OpoMHOW BoJOW, okucieHue. [lomyuyeHne amMHHOB
AIKAJIMPOBAHUEM AMMHAKa W BOCCTAHOBJIEHHUEM HUTPOIPOU3BOIHBIX
yraeBonoponoB. Peaknus  3unuHa.  [IpuMmeHeHMe aMHUHOB B
(dbapMalleBTUYECKON MPOMBIIUIEHHOCTH. AHHJIMH Kak CbIpbe IS




IPOM3BOJICTBA AaHWJIMHOBBIX Kpacuteneid. CHHTE3bl Ha OCHOBE aHUJIMHA.
AmuHokucnorel u Oenku. CocraB W HoMeHKIaTypa. CTpoeHue
AMHHOKHUCIIOT. [ 'OMOJNIOTMYecKUi psf TpeleNbHBIX aMHHOKHUCIOT.
W3omepust mpenenbHbIX — aMHUHOKUCIOT. Dusnueckue  CBOMCTBA
OpeleNbHBIX ~ aMUHOKHUCIOT. AMHHOKHCIOTHL Kak  am{QOTepHbIe
oprannueckue coeauHenus. Cunrte3 mnentunoB. llemTunHas CBS3b.
Buonornyeckoe 3HadeHHE O-aMMHOKUCIOT. OONacTH NpUMEHEHHS
aMUHOKHUCIOT. benku kak mnpupoanele Ouomnonumepsl. CoctaB u
ctpoeHue 23 6enkoB. OCHOBHBIC aMUHOKHUCIIOTBI, 00pa3yromye OeIKu.
XUMHYECKUE CBOMCTBA OEJIKOB: TUAPOIIN3, IEHATYPAllHsl, KAUeCTBEHHbBIE
(uBeTHbIe) peakiuu Ha Oenku. [IpeBparneHuss OENIKOB MHIU B
opranu3me. buonormyeckne @ynkuuu OenkoB. [ocTuxeHus B
U3y4YEeHHUH CTPOEHUS M  CHHTe3a OeNKOB.  A30Tcojaepikaiiue
reTepoLMKINYecKue coequHeHus. [Iuppona U MUPUAMH: 3IEKTPOHHOE
CTPOCHHE, apOMATUYECKUH XapakTep, pa3iuyhue B MPOSBICHUU
OCHOBHBIX CBOMCTB. HyKIIeMHOBBIE KHCIOTBI: COCTaB M CTPOCHUE.
Crpoenue nykieotunoB. CocraB HykiaenHoBbix kucinoT (JHK, PHK).
Posib  HYKJIEMHOBBIX KHCIIOT B JKHU3HENEATEIILHOCTH OPTaHU3MOB.
BricokoMouekymsipHbie COETUHEHHUSI. OcHoBHbIE TOHSTHS
BBICOKOMOJICKYIISIPHBIX COCAMHEHUI: MOHOMED, MOJIUMEpP, CTPYKTYPHOE
3BEHO, CTeneHb nonumepusanuu. Kiaccudukanus HOIUMEPOB.
OCHOBHBIE CIIOCOOBI TOJYYEHHUS! BBICOKOMOJIECKYJISPHBIX COCIMHEHHNA:
peaKIuu MoJIMMEepHU3aiuH U MoiukoHaeHcanuu. CTpoeHHe U CTPYKTypa
MOJIMMEPOB. 3aBHCUMOCTh CBOMCTB IOJIMMEPOB OT CTPOCHHS MOJICKYIL
TepMoruiacTUyHbIE W TEepMOpEaKTUBHbIE monuMmepsl. [IpoBoasimiue
oprannveckue monumepsl. KommosutHele marepuaibl. [lepcrnexTHBBI
MCIONIb30BaHUsl KOMITO3UTHBIX MaTepuaioB. Kiaccudukanus BOJIOKOH.
Cunternyeckue BojokHa. [lomudgupHbIe U MoIMaMuIHBIE BOJIOKHA, UX
cTpoeHue, cBoiictBa. [IpakTHueckoe UCIOIb30BAHUE  BOJIOKOH.
CuHTeTHYEeCKHE IUICHKH: W30JSIUs JUI MPOBOJOB, MEMOpaHBI st
ONIPECHEHUS BOJbI, 3aIUTHBIC IUIEHKU JUIsI aBTOMOOWJIEH, IUIaCTBIPH,
XUpyprUYeckue  TOBS3KA. HOBBIE  TEXHOJNOTHH  JaTbHEUIIETo
COBEPILEHCTBOBAHUS MOJIMMEPHBIX MATEPHUAJIOB.

Teopernueckue
OCHOBBI XUMUU

Crpoenue BeniectBa. CoBpeMEHHasi MOJIENb CTPOEHHUs atoma. [lyanusm
sanekTpoHa. KsaHToBble umncna. PacnpeneneHue SI€KTPOHOB IO
SHEPreTUYECKUM YPOBHSIM B COOTBETCTBHUH C IMPUHIIUIIOM HAaWMEHBIIEH
sHeprum, mnpaBwioM XyHaa u npunuunoMm I[laymu. OcobGeHHOCTH
CTPOCHMSI ~ DHEPreTHYECKUX  YpPOBHEH  aTroMOB  d-DJIEMEHTOB.
OnekTpoHHass KoHpurypamus aroma. Krnaccudukamus XUMHYECKHX
3JIeMeHTOB  (s-, P-, d-amementsi). OCHOBHOE U BO30OYXKICHHBIC
COCTOSIHUSI aTOMOB. BanenTHble 2nekTpoHbl. [lepuoanueckas cucrema
xumudeckux snmemeHToB .M. MengeneeBa. Duznueckuid CMBICH
Ilepuonnueckoro  3akoHa JI.MI. Menneneesa. Ilpuumsabsl U
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB JIEMEHTOB M UX COCAMHEHHUN I10
nepuogaM M rpymnmnamM. MHpPOBO33pPEHUECKOE M HAy4dHOE 3HA4YCHUE
Ilepuoauueckoro  3akona .M. MenneneeBa. IIpornossi/l.W.
MenneneeBa. OTKpPBITHE HOBBIX XMMHUYECKUX 3JIEMEHTOB. DJIEKTPOHHAS
IIPUPOJA XUMUYECKON CBS3H. DJIEKTPOOTPULATENBHOCTh. KOBaneHTHas
CBsI3b, €€ PA3HOBUIHOCTH M MEXaHH3MBbI 0Opa3oBaHMs (OOMEHHBI U
JIOHOPHO-aKIEeNTOpHBIN). HMoHHas cBsa3b. Mertamnudeckas CBS3b.
Bonopoanas CBSI3b. MexMOoIeKyIIsIpHbIe B3aUMO/ICHCTBUSI.
Kpucramnmaeckue u amopdHbie BemecTBa. THIBI KPUCTAUIMYECKHUX




pemieTok  (aToMHasi, MOJEKYJIspHas, HOHHAasg, METaUInYecKas).
3aBUCHUMOCTE (bU3UIECKUX CBOMCTB BEIIECTBA oT THUIIA
KpUCTANTM4eCKOi pemerku. [lpuamHbl MHOroOoOpasusi BEILIECTB.
CoBpeMeHHbIE MPEJICTaBICHUSI O CTPOCHHM TBEPABIX, >KUIKUX U
ra3oo0pa3HbIXx BemiecTB. JKUIKUE KpHUCTAIBl. XUMHYECKUE PEaKLUH.
I'omorennsie u rereporeHHble peakiuu. 24 CKOpOCTh peakluu, €€
3aBHCUMOCTh OT PAa3lUYHBIX (PAKTOPOB: MPUPOABI PEArHPYIONIUX
BEIIECTB, KOHICHTPALMM PpEarupymoliux BEIIEeCTB, TeMIIepaTypbl
(mpaBunio  Bant-I'odda), mIomanym peakuuOHHOW IOBEPXHOCTH,
HAIMYUSl KaTalu3aropa. OHEprus akTUBalUUU. AKTHUBHUPOBAHHBIN
koMmIuiekc. Kartanusarops! u katanus. Poib karanu3aTopoB B IpUPOJIE U
MPOMBIIIIEHHOM Mpou3BojcTBe. [loHATHE 00 3HTANBIUM U DHTPOIHUU.
Ouneprust ['m66ca. 3akon I'ecca m cnenctBust w3 Hero. TeruioBbie
3¢dexTsl XUMHYECKHX peakiui. TepMOXHUMHYECKHE YpaBHEHHS.
O6parumocth  peakiuid. XuMmHueckoe paBHoBecue. (CMeleHue
XUMHYECKOTO pPAaBHOBECHUS TMOJ JCHCTBHEM pAa3IMYHBIX (HAKTOPOB:
KOHUEHTPAllUd pPEareHTOB WM NIPOAYKTOB peakluu, JaBJICHUS,
temneparypbl. Poib cMmelleHuss paBHOBECHUS B TEXHOJOTHYECKHX
npoueccax. [ucnepcusie cucreMsl. Komnouansie cuctemsl. VcTHHHBIE
pacTBophl. PacTBOpeHue kak (hM3HKO-XUMHYECKHi mporiecc. CriocoOb
BBIPQXCHHS KOHIICHTPAIIMKH PACTBOPOB: MaccoBas J0JI1 PACTBOPEHHOTO
BELIECTBAa, MOJISIpPHAs U MOJSUIbHAs KOHLIEHTpauuu. TUTp pacTBopa u
TuTpoBaHue. Peakuuu B pacTBOpax »3JeKTpoiuToB. KauecTBeHHBIE
peakuuy Ha UOHBI B pacTBope. KHCI0THO-OCHOBHBIE B3aUMOJICHCTBUS B
pactBopax.  AmdorepHocts.  VMoHHOe  mpous3BeACHHE  BOJIBI.
Bonoponusiii nokazarens (pH) pactBopa. ['maponus coseit. 3nauenue
TUApONN3a B OMONOrMYecKUX OOMEHHBIX mporeccax. [IpumeHenue
TUAPOSIN3a B TPOMBIIUIEHHOCTH. OKHUCIUTENIbHO-BOCCTAHOBUTEIbHBIE
peakuuu B TPUpPOJE,  NPOM3BOACTBEHHBIX  IIpoleccax U
KU3ZHEJEATEIIbHOCTH OpraHu3MoB. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIN
noteHuuan cpeasl. Juarpamma Ilyp6s. [loBenenue BemecTs B cpeax ¢
pasHeiM 3HaueHneM pH. MeTonbl 2JI€KTPOHHOTO M BIJIEKTPOHHO-
HMOHHOro 6anaHca. ["anmpBaHMUECKUil MeMeHT. XUMHUYECKHe UCTOUHUKU
toka.  CraHpgapTHbi  BomopoaHblii  anekTpon.  CrangapTHBIN
AJIEKTPOJHBIN TMOTEHIUAI CUCTEMBI. P CTaHZAPTHBIX AJIEKTPOJHBIX

HOTEHINAJIOB. HampaBnenne  OKHCIMTENBHOBOCCTAHOBUTEIbHBIX
peakuuil. JIEeKTPOJIN3 pacTBOPOB M paciuiaBoB conel. IIpakTuueckoe
IPUMEHEHHE ANEKTPOJIN3a TUISt MOJIy4YEHUs IIEJIOYHBIX,

MCI0YHO3CMCIIbHBIX MCTAMJIOB W aJIFOMHUHMUA. KOppO3I/I$I MCTaJIJIOB:
BHUJIbI KOPPO3HH, CIIOCOOBI 3aIIUTEI MCTAJUIOB OT KOPPO3HH.

OcHOBBI
HEOPraHUYeCKOM
XUMUU

OO6mas xapakrepuctuka si1emeHToB [A—IlIIA-rpynn. Oxcuasl u
MIEPOKCHIBI HATPHs M Kausl. Pacrio3HaBaHWe KaTHOHOB HATPHSI U KaJIHSL.
Conu HaTpus, Kajus, KaJdbllUsg W MarHus, WX 3Ha4CHUE B MPUPOJAE U
KU3HU dYenoBeka. JKEeCTKOCTh BOJBI W CIIOCOOBI €€ YCTpaHCHHS.
KommiekcHble coeTuHEHHs alOMUHUS. AJIIOMOCHUIMKAThL. MeTaisl
IB-VIIB-rpynn (Menp, UMHK, Xpowm, MapraHen). OcobGeHHocTH
cTpoeHusi atoMoB. OOmue ¢uznyeckue MU XUMHYECKHE CBOMCTBA.
[Tony4yenne n npumeHneHue. OKCHIBI M THAPOKCHIBI STUX METAIIOB,
3aBHUCUMOCTh HMX CBOMCTB OT CTEMEHHM OKHCICHHS DJIEMEHTa.
Baxwneiimue comu. OKUCIUTENbHBIE CBOMCTBA COJIEN XpOMa U MapraHiia
B BBICIIEH CTeNeHM OKHCIeHHsA. KOMIUIEeKCHbIE COeAMHEHUS XpoMma.
OO6mass  xapakrtepuctuka sneMmeHToB IVA-rpynnel.  CBoiicTBa,




NOJIyueHUE U NpuMeHeHue yrisl. CUHTE3-Ta3 Kak OCHOBA COBPEMEHHOM
MPOMBIIUIEHHOCTH.  AKTUBHPOBaHHBIM  Yroib  Kak  aJCOpOEHT.
HanoctpykTypel. MupoBble JIOCTHXKEHHS B OOJIAaCTH  CO3JIaHUs
HAaHOMAaTEpHAaJIOB. DIIEKTPOHHOE CTPOCHHE MOJIEKYJIB YrapHOro rasa.
[TosyueHue u npuMeHeHUe yrapHoro rasza. buonoruueckoe nerictsue 25
yrapHoro raza. KapOuael kanbiusi, anroMuHus u xenesza. KapOonatsl u
ruipokapOonatel. KpyroBopor yrieposa B )KUBOW U HEKUBOU MPHUPO/IE.
KauectBennast peakuusi Ha kapOoHaT-uOH. DU3NYECKUE U XUMHUUYECKUE
cBoiictBa Kkpemuus. Cunanbl W cumuiuabsl. Okcun kpemuus (1V).
KpemuueBbsie kucnoTsl 1 Ux coiu. CHIMKAaTHbIE MUHEpalbl — OCHOBA
3eMHOM KOpbl. OOImas XapaKTepUCTUKA JIIEMEHTOB VA-TpYIIIbL.
Hutpunel. KauectBennast peakiusi Ha MOH aMMOHUS. A30THasi KUCJIOTa
KaKk OKHCIuTenb. HuTpaTsl, UX Qu3nuecKue W XUMHUYECKUE CBOMCTBA,
npuMmenenue. CBolcTBa, moiyuyeHue u npuMmenenue ¢ocgopa. @ochun.
®ocdopusie u mnonudochopHbIe KHUCIOTHL. buonmornueckas poib
docdaros. OOmias xapakrepuctuka 31eMeHToB VIA-rpynmnsl. Ocobbie
CBOIWCTBAa KOHILICHTPUPOBAHHOM CEPHOM KHUCIOTHL. KauecTBEeHHbIE
peakiuu Ha cyabdua-, cyimbpur-, U cynbdar-uonsl. OOmAsK
xapaktepuctuka ds1eMeHToB VIIA-rpynmbel. OcoOGeHHOCTH XMMHU
¢dropa. ['amoreHoBofOpoAbl M WX MOdy4deHHE. ['anoreHoBOIOPOIHBIE
KHUCIIOTHI W MX coju. KayecTBeHHbIE peaklMd Ha TalOT€HUI-HOHBI.
Kucnoponconepxaiue coenunenust xiaopa. lIlpuMeHnenue raaoreHos u
UX BaXHEHImMX coeauHeHud. bmaroponnsie ras3el.  [Ipumenenue
0JIarOpOHBIX ra30B. 3aKOHOMEPHOCTH B M3MEHEHUM CBOWMCTB MPOCTHIX
BEIIECTB, BOJOPOAHBIX COCIMHEHUH, BBICIIUX OKCUAOB M THAPOKCHUJIOB.
W nenTudukaiysi HEOPraHUIeCKUX BEIIECTB U HOHOB.

XUMHUS U KU3Hb

Hayunble meToapl mno3HaHUS B XWUMHHU. VICTOYHHKHM XHMHUYECKOM
uHpopmanuu. [louck napopmanmu 1Mo Ha3BaHUSAM, HAECHTU(DUKATOPAM,

CTPYKTYPHBIM dhopmynam. XHAMHUYECKUI aHanus, CUHTE3,
MOJECIIMPOBAHUE XHMHUYECKUX IIPOLECCOB W SBIECHUNM KaK METOMbI
Hay4HOI'0 IIO3HAHMSL. Maremarnueckoe MOJIETTUPOBAaHUE

IIPOCTPAHCTBEHHOI'O CTPOEHUS MOJEKYJ1 OpPraHUYECKHUX BEIIECTB.
CoBpemeHHbIE (PU3NKO-XMMUYECKUE METO/Ibl YCTaHOBJIEHHUS COCTaBa U
CTPYKTYpbI BellecTB. XUMHsS U 370poBbe. JlekapcTBa, (epMeHTHI,
BUTAaMMHBI, TOPMOHBI, MUHEpalbHble BOJbl. [Ipobnembl, CBS3aHHBIE C
IIPUMEHEHNUEM JIEKapCTBEHHBIX IIpenaparoB. BpenHble NpHUBBIYKH U
(bakTophl, pazpylIaoNme 310poBbe (KypeHue, ynoTpedaeHne alKkoros,
HapkoMaHus). PanuonansHoe mutanue. [lumessie m00aBku. OCHOBBI
OUINEeBOM XMMUH. XuMHs B MenuiuHe. Pa3paboTka JiekapcTB.
XHWMHUYECKUE CEHCOPBbl. XUMHUs B IOBCEIHEBHOM XW3HM. Moromme u
qUCTALIME CpeacTBa. PenemnenTsl, mHcektuuuabl. Cpencrsa JIMYHOU
TUTHEeHbl U KocMeTuku. [IpaBuna OezomacHOW palOOTBHl C €IKUMH,
TOPIOYMMH M TOKCHYHBIMHU BEIIECTBAMH, CPEICTBAMH OBITOBOM XHUMUH.
XUMHUS M CEJIbCKOE XO35MCTBO. MMUHEpalbHbIE W OpPraHUYEeCKHe
ynoOpenusi. CpeacTBa 3aluThl pacTeHUuil. XUMHS B IPOMBIIUIEHHOCTH.
OO0mme TpeACTaBICHUS O MPOMBIIIIEHHBIX CHOCO0aX TMONydeHUS
XUMHYECKHMX BEIIECTB (Ha IpHUMEpE NPOMU3BOJACTBA aMMHaKa, CEpHOMN
kucnothbl). [IpombrmnenHass opranuueckas xumus. Celppe  Ais
OpraHu4eckoil mpomsbilnuieHHOCTH. [Ipo0iemMa OTX0M0B M MOOOYHBIX
IIPOJTYKTOB. Haubonee KpPYIMHOTOHHAKHBIE IIPOU3BOJICTBA
OpraHMuYecKux coequHeHuil. YepHas u nBetHas metanyprusd. CTekio u
CUJIMKATHAsl TPOMBINUIEHHOCTh. 26 XuMus M 3HepreTuka. [Ipuponnsie




UCTOYHUKHU YINIeBo0opoa0B. IIpupoaHblil U nmomyTHBIN HEeDTIHOM rassl,
WX cocTaB W wucnoib3oBanue. CocraB HehTH W ee mepepadoTKa.
Hedrenponykrsl. OxtaHoBoe umciao OenzuHa. OxpaHa OKpYysKaromen
cpeabl npu HedrenepepabOTKe U TPAHCIOPTUPOBKE HE(TENPOAYKTOB.
ATNbTEpHATUBHbIE MCTOYHMKM OJHEPruM. XHMHsSI B CTPOUTENIBCTBE.
Ilement. beron. Ilonbop onTuManbHBIX CTPOMTEIbHBIX MAaT€pHAJIOB B
IIPAKTUYECKOW  JCATENBHOCTH  4YeJIoBeKa. XHMMHSA M JKOJOTHS.
XVMMHYECKOE 3arpsi3HEHUE OKPYKAIOWIEH Cpelbl U €ro IMOCIEICTBUS.
Oxpana rtugpocdepsl, MOYBBI, aTMocdepbl, ¢GIopbl U ¢ayHbl OT
XUMHUYECKOI0 3arps3HEHUS

4. TEMATHYECKOE IIVTAHUPOBAHHMUE YYEBHOI'O IIPEIMETA,
KYPCA

Ne Paspmen / rmmaBa/ Ttema KonBo | OcHOBHBIE BUIBI AEATEILHOCTH OOyyaromuxcs (Ha
y4
y4eOHOTOo mpeMeTa / Kypca | 94acoB | YpOBHE YHHBEPCAIbHBIX YUCOHBIX ACHCTBUI)

10 kaacc/ 1 rox o0yuenus (136 yacoB)

1 ‘ JAunarHocruuyeckuii cpe3 1

BBenenue 5 CpaBHUBaTh IIPEAMETHI OpraHu4eCcKon u

2 [Ipenmer oprannyeckon | 1 HEOPraHUYeCKOon XUMUHU. VYcranaBnuBaTh
xumud. Mecto u  poJib B3alMOCBSA3M OpPraHMYECKOM XHUMHH B CHUCTEME
OpraHUYeCcKON XUMHUH B €CTECTBEHHBIX HayK M €€ POJIb B )KH3HH 00IIeCTBA
CUCTEME HayK O MPUPOJIE

3 Teopus cTpoenus| 1 OOBSICHATH ~ M3yYEHHBIE  TOJIOXKEHUS  TEOPUU
OPraHNYeCKUX COCTUHEHUHN xumuueckoro ctpoenus A.M. Byrneposa. OTpaxars
A.M. bytneposa Ha TIMCbME 3aBUCHUMOCTb CBOWCTB OpPraHUYECKUX

CO€OUHEHUH OT UX CTPOCHUA Ha IIPpUMEPE N30MCPOB.

4 Crpoenue aToMa yriepoja 1 Paznuyarh NOHATUS «AJIEKTPOHHAs O0O0JOYKa» U
«QNEKTpOHHAsT opOuTanby. ONMUChIBaTh HOPMAJILHOE
U BO30YXIEHHOE COCTOSHUS aToMa yriepoja W
OTpakaTb HMX Ha IHCbMeE. XapakTepU30BaTh
KOBJICHTHYI0O U BOJOPOJHYIO CBs3U. OOBACHATH
MeXaHU3MBbl UX 00pa30BaHUs

5) BanenTtHBIE  CcOCTOSIHUSA 1 VYcraHaBnuBaTh COOTBETCTBUE MEXKIY BaJCHTHBIMU
aToma yriepoaa COCTOSHUSIMM ~ aToMa  yrjiepoja M TUIAMHU
rubpuauzanuu. OmnpenensTh 3aBUCUMOCTb MEXAY
reoMeTpHue MOJIEKYJl OPTaHUYECKUX COECTUHEHHH U
TUIIOM TUOpHIM3alu opOuTaneil B MoJieKylax
YTJIEBOJOPOOB




6 [Ipaktuyeckas pabora Ne 1|1 Cobmtonath TpaBuiIa TEXHUKH O€30MaCHOCTH IPH
«KadecTBeHHBI aHaIIN3 pabore ¢ nabopaTopHBIM  OOOpPYIOBaHHEM U
OpPraHUYECKUX COCAUHEHUI». HarpeBaTeIbHBIMU npubopamu, a TaKxKe

XUMHUYECKUMHU peakTuBamu, SKOHOMHO u
HKOJIOTMYECKH TPaMOTHO o0Opamarbcs C HUMHU.
HccnenoBaTh  CBOMCTBA  M3y4aeMbIX  BEIECTB.
NnentudunupoBaTh OpPraHUYECKHUE BEIIECTBA C
MOMOIIbI0 KayeCTBEHHbIX peakiuil. Habmonate
CaMOCTOSITENILHO TIPOBOJUMEBIC OMBITHI M OTPAXKaTh
UX Ha THCHbME C TOMOINBID COOTBETCTBYIOIIUX
ypaBHeHUH. PUKCUPOBATH PE3YJIbTAThl HAOIIOACHHUI
1 GOpMYyIUPOBATH BBIBOJIBI HA UX OCHOBE

I'naBa 1. Crtpoenue u| 13 Omnpenendarb  NPUHALICKHOCTh  OPraHUYECKOIO

KJIaccupuKanus OpraHHYecKuX COCIMHEHUSI K OMpPENEJICHHOMY KJIacCy Ha OCHOBE

coeUHeHHUit CTPOCHHUSI  YIJIEPOJHOTO  CKejleTa U HaJlu4yus

7 Knaccudpukanus 1 (GYHKIIMOHATIBHBIX TPYIII B COCTaBE MOJICKYIT
OpPraHUYECKUX COSAMHEHUN

8 Knaccudukanms 1
yIIEBOJIOPOIOB

9 Knaccudukanms 1
KHCIIOPOJICOACPKAIUX |
a30TCOJEPIKAIINX
COCIMHEHUN

10 OcHoBbI HOMEHKIATypel | 1 Ha3zbiBaTh OpraHHYecKue COETUHEHUS B
OpPraHUYECKUX COSAMHEHUN COOTBETCTBUU C  TMpaBWIAMHU  HOMEHKIATYpPbI

NIOITAK. HaxoauTs CHHOHMMBI TPUBUATIBHBIX
HA3BaHMI OPTaHUYECKUX COSAMHEHMIA

11-12 N3omepust B opranudeckoii| 2 OnpenensaT 3aBUCUMOCTb CBOMCTB OpPraHMYECKHX

XUMHH U €€ BUIbI COEIMHEHUH OT UX CTPOCHHS Ha MpUMEepe H30MEPHUH.
Pasnuyare THUOBI W BHIBI HM30MEPUH  MOJIEKYI
OpPTaHUYECKUX COCTUHEHHIA.
MozenupoBaTh CTPOCHHE MOJIEKYIT H30MEPOB

13-14 Pemenne 3amau Ha BEIBOA| 2 [IpousBoauTh pacyeTl [ BeIBOJAA  (QoOpMyT
(hopMyIIbI OpPraHUYECKOTO OpPTaHUYECKUX COCTUHECHHIA.

BelllecTBa

15-16 Omnpenenenue MOJEKyIspHOIL | 2
¢bopMynbl  TIO  MacCOBBIM
JIOJISIM DJIEMEHTOB

17 Omnpenenenne 1
MOJICKYJIIpHON (HOPMYIBI TIO
MIPOIYKTaM CTOPaHHUS




18 O600mmenue ull OnpenensaTh UCTOYHUKU WH(OpMAIMU, MOIydaTh U
cucTeMaTu3alus 3HaHUM 10 aHaAJIM3UPOBATh UHpOpMaLHIO, TOTOBUTh
CTPOEHUIO U KJIACCU(PHUKALIMS MH(GOPMALIMOHHBIM MPOAYKT M MPEICTaBIATh €ro.
OpPraHUYECKUX COeIMHEHUN CoBepIIeHCTBOBATh KOMMYHHUKaTHBHYIO

KOMIIETEHTHOCTb, BBICTYIast nepen
OJIHOKJIaCCHUKaMH.  MoJenupoBaTb  MOJIEKYJIbI
BEUIECTB - IIPEACTABUTEIEN PA3IUUYHBIX KJIACCOB
OPraHUYECKUX COCTUHEHUI

19 Kontponsnas padora Ne 1 mo| 1 [TpoBoauTh peduiekcrio COOCTBEHHBIX JOCTHIKEHHUM
teme: «CTpoeHue u B TO3HAHUM  KJIACCU(PUKAIMH  OPraHUYECKUX
Kiaccuukanus COEJIMHEHUH, UX HOMEHKJIATYpPbl, U30MEPUH, a TAKKE
OpPTaHUYECKUX COCTUHEHUI B TPOBEICHHM pACYETOB Ui BBIBOAA (POPMYI

OpPraHUYECKUX COEMHEHUH. AHanu3upoBatb
pe3yibTaThl KOHTPOJIBHOW paOOThl M BBICTPAUBATh
IYTHU TOCTUKEHUS HKEJTAaeMOr0 YPOBHS YCIIEUIHOCTH
I'maBa 2. Peakumu opranuyveckux|4 OnpenensiTb TUII U BHJI XUMHYECKOH pEAKIUU B

coeIuHeHu

20

Turbl XUMHYECKUX PEAKIUui
B OPraHUYECKON XUMUHU.

OpraHMYECKON XHMHUHU. YCTaHABIMBATh aHAJOTUU
MEXIY KJaccupuKausIMu peaxiuit B
HEOPraHMYECKOM W OpraHM4ecKon
XapakTepu30BaTb 0COOEHHOCTH PEAKIIHii

XUMHU.

MOJIUMEpU3al U ITOJUKOHACHCAIIUH.
HpOFHOSI/IpOBaTB BO3MOJXHOCTDb ITPOTCKAHUA
XUMHUYCCKUX peaKHI/Iﬁ

21-22 PeakiMOHHBIE ~ 4YacTUIBl B OOBSACHATH MeXaHU3Mbl 00pa3oBaHUs U pa3pbiBa
OpPraHUYeCKOM  XUMMH. KOBaJIEHTHOM cBsi3u. KiaccuduuupoBaTh peakiuu mo
B3anMHOe BIIMSHUE aTOMOB B TUITY pearupyromumx (HyKkIeopuIbHbIE U
MOJIEKYyJIax OpTaHUYECKUX PIIEKTPO(MMIIBHBIC) YaCTUIl M TPUHIUITY W3MEHEHHS
COCIMHEHU I cocTaBa MOJIEKYJbl. Pa3nuuare WHIYKTUBHBIA U

Me30MEPHBIN 3PPEKTHI.

23 O6o01eHNEe U O6001aTh U CHCTEMaTU3UPOBATH CBEIEHUS O THUIAX
CHCTeMaTH3alus 3HAaHUHA O XUMHYECKHX PEaKIi M BHJIAX PEarupyromuX YacTHII.
TUTIAX XUMHUYECKUX Peakuuil u KonkpernsupoBaTh WX [UIS pelIeHUs 3agad |
BUJIAX PEarupyIONINX YTIpasKHEHHH
YaCTHUI]

['1aBa 3. YriieBoaopoabl 38 O6o06mmaT, 3HAaHMA W JelaTb  BBIBOOBI O

24-25

IAJIKaHBI. Crpoenue,
HOMEHKJIaTypa, MOJy4YeHHE U

(bu3nueckue CBOCTBa

BAKOHOMCPHOCTAX CTPOCHHUA U XapPaKTCPE U3MCHCHUSA

(u3NYECKUX CBONHCTB B TOMOJOTHYECKOM DSy

ankaHoB. Paznudars moHITHS «HU30MEP» U KTOMOJIOT ).

3amucEIBaTh (bOpMy.HBI HU30MCpPOB U TOMOJIOTOB
AJIKAHOB )51 Ha3bIBAaTh ux. Xap AKTCPU30BATH
MPOMBIIIJICHHBIC u J'Ia60paTOpHLIC CIIOCOOBI

MOJIYYCHHS aJIKAHOB.




26-27

XUMHYECKHE CBOWCTBA 2
AJIKAHOB

[[porHo3upoBaTh XMMHYECKHE CBOWMCTBA AJIKAHOB Ha
OCHOBe ocoOeHHocTel ux ctpoeHus. [lonrBepknaTh
PTU MPOTHO3bI XapaKTEPUCTUKON OOIIMX U 0OCOOEHHBIX
CBOMCTB  BaXKHEWIMUX MPEACTABUTENICH  aJIKAHOB
COOTBETCTBYIOIIMMHU YpaBHEHUSMHU peakiuii.
OTHOCHUTh WX K TOW WM MHOW KIACCHU(PUKAIMOHHOU
CPYIIIE PEAKLIUM.

'YcTraHaBiMBaTh 3aBUCUMOCTh MEXAY CBOWCTBaAMHU
QIKaHOB W HMX IpuUMeHeHueM. MojenupoBarh
MOJIEKYJIbI TAJIOT€HAJIKAHOB.

28

IAJIKEHBI: CTPOCHHE, 1
U30Mepus, HOME  HKJATypa,
(buznyeckue CBOMCTBA,
MOJTy4eHHe

O0oOmare 3HaHUA H  JO€laTh  BBIBOALL O
BaKOHOMEPHOCTSIX CTPOCHHS M XapaKTepe M3MCHCHUS
(U3NUECKUX CBOWCTB B T'OMOJOTHYECKOM  PSIIy
QIIKEHOB. Pa3inyarh MOHATHS «U30MEP» U «TOMOJIOTY.
3anuceiBaTh  (HOPMYJIBI  HM30MEPOB W T'OMOJIOTOB
QIKEHOB M Ha3blBaTh  HX.  XapaKTepPH30BaTh
OPOMBIILICHHBIE W JTAOOpaTOpPHBIE  CITOCOOBI
[OJYyYCHHUS AJIKCHOB.

29-30

XMMHUYECKHE CBOMCTBa 2
AJIKCHOB

[IporHo3upoBaTh XMMHUYECKHE CBOMCTBA AJIKEHOB Ha
OCHOBe ocoOeHHOocTel ux cTpoeHus. [lonTBepxnaTh
ATH MPOTHO3bI XapaKTEPUCTHKON OOIINX U OCOOCHHBIX
CBOMCTB  B&XKHEWIIMX IIPEACTABUTENIEH  AJIKCHOB
COOTBETCTBYIOILUMU YpaBHEHUSAMU peaxkuuii.
OTHOCUTH UX K TOW WJIM WHON KiacCU(DUKAIMOHHOMN
rpynne  peakuumid. XapakTepu3zoBaTb  MEXaHU3M
PEaKIMKU  ANIEKTPO(UIBHOTO  MPHCOEAWHEHHS K
QJIKeHaM. YCTaHaBIMBaThb  3aBUCUMOCTb  MEXAY
CBOMCTBaMM aJIKEHOB M UX IIPUMEHEHUEM.

31-32

O06o0011IeHNE U 2
cUCTEMATH3alUs 3HAHUN 10 TEMaM
«AJIKaHBI) U «AJIKEHBD

O060061maTh U CHCTEMaTU3UPOBATh CBEJICHUS O

CTPOCHUHU, CBOMCTBAX, MOJYYEHUU U NPUMEHECHUU
QIKaHOB U alkeHOB. CpaBHUBATHh MX. BBINONIHATH
YIIPQXKHEHHUSI B COCTABJICHHM PEAKUUW C Y4aCTHEM
QJIKAHOB W AJKEHOB; PEAKUUW, WITIOCTPUPYIOIINX
FEHETUYECKYIO CBSI3b MEXKY KJaccaMu
XMMHYECKUX COeIWHEHUH. Pemarb pacyeTHbIe
3a/ladyll Ha YCTAHOBJICHHE XUMHUYECKOW (HOpMyIbI
BEIIeCTBA II0 MAcCCOBBIM JOJSIM DJIEMEHTOB MU

[IPOJYKTaM FOpPEHUS.




33

IAJTKUHEI.
M30MepHs,
duzndgeckue
[Tonyuenue

Crtpoenue,
HOMEHKJIaTypa.
CBOICTBA.

O000m@ars 3HaHWA © JOejJarb BBIBOOBI O
3aKOHOMEPHOCTSIX CTPOCHHUSI MOJIEKYJIbI alleTHIICHA
M XapakTepe H3MEHEHUs (PU3UYECKHX CBOWCTB B
TOMOJIOTUYECKOM  psJly  alKWHOB.  Pazmmuath
IMOHATUS ((I/I3OMep>> n «oOMOJIOI. 3aHI/ICbIBaTB
(OpMyJIbI HM30MEPOB U TOMOJIOTOB AQIKMHOB U
Ha3bIBaTh UX. XapaKTepU30BaTh IIPOMBIIUICHHBIC U
mabopaTopHbIe CIIOCOOBI MOTYYCHHS aTKUHOB.
MozenupoBaTb MOJIEKYJIBI AJIKUHOB.

34-36

XMMHUYECKUE
AJIKUHOB

CBOMCTBA

[Iporao3upoBaTh XMMHUYECKHE CBOMCTBA AJIKHUHOB
HAa  OCHOBE OCOOEHHOCTEH  HMX  CTPOCHUS.
[lonTBep:K1aTh 3TH IPOTHO3BI XapPaKTEPUCTUKOU
o0mIMX ¥ OCOOEHHBIX CBOWMCTB Ba)KHEHIIHX
MpEACTaBUTENECH  AJIKMHOB  COOTBETCTBYHOUIUMU
ypaBHEHUAMH peakuuid. OTHOCUTh UX K TOW WIH
MHOM  KJIAcCU(UKALMOHHOW TpyIIe peakuui.
YcraHaBIMBaTh 3aBUCHMOCTh MEXIY CBOMCTBaMU
QIKWHOB U UX TIPUMECHEHHEM.

37-38

IAJIKaTUEHDI.
MOJICKYII.
30omepus
HOMEHKJIATypa

Crpoenue

O600mare 3HaHUS W JelaTh  BBIBOABI O
3aKOHOMEPHOCTSIX ~ CTPOCHMSI M XapakTepe
M3MEHEHUS du3naecKux CBOICTB B
FOMOJIOTMYECKOM psJly alikaJueHoB. Pa3znauuath
MOHATHUSL «U30MEP» U «IOMOJIOT». 3aluChIBaTh
(hOopMyIIBI MU30MEPOB W TOMOJIOTOB AJIKAUCHOB H
Ha3bIBaTh UX. XapaKTepU30BaTh MPOMBIIIJICHHBIE U
lmabopaTOpHbIE CIIOCOOBI MOTYUYEHHS aJTKa UEHOB.

39-41

XUMHYECKUE
AJIKaUEHOB.
Pesnna

CBOMCTBa
Kayuyxn.

[Iporuo3upoBars XUMHUUYECKHUE CBOMCTBA
QIKaJM€HOB Ha OCHOBE OCOOEHHOCTEH  UX
ctpoeHus.  lloarBepxkpgaTe  3TH  NPOTHO3bI
XapaKTEepPUCTUKONH OOIIMX U OCOOEHHBIX CBOMCTB
BAKHEHUILINX IIPEACTaBUTENEH aJIKaJJUeHOB
COOTBETCTBYIOIIMMH  YPaBHEHMSAMHU  PEAKLUN.
OTHOCHTB ux K TON WU UHOM
KJ1acCU(UKALMOHHON rpyImnme peakiui.
YcTaHaBIMBaTh 3aBUCHMOCTh MEXIY CBOMCTBaMU
QIIKaJJUEHOB U UX IPUMEHEHHUEM.

42-43

«AJIKagUEHBD)

O000menne u

cUCTEMATU3ALUA
3HAHUI 10 TeEMaM «AJKUHBI» U

O6001maTe ¥ CHUCTEMaTHU3UPOBATH CBEACHUS O
CTPOECHHH, CBOWMCTBAX, MOJYYEHUU W NPUMEHEHUU
QIKMHOB M ankagueHoB. (CpaBHMBaTh  HX.
BBINOMHATE yIpa)KHEHUSI B COCTABICHUH PEaKLUN
C ydacTHEM aJKWHOB M QJIKaJUEHOB; DPEAKLUH,
VJUTFOCTPUPYIOIUX TE€HETUYECKYIO CBS3b MEXAY
KJlacCaMM XMMHUYECKMX CO€AMHEHMH. Pemarte
[pacueTHBIE 3aJ]aud Ha YCTaHOBJIEHUE XUMHYECKON

(bOpMy.]'IBI BCIICCTBA 1o MaCCOBBIM J0JISIM




PIIEMEHTOB U MPOIYKTaM rOpEHUs.

44-45 Huxnoankansl.  CtpoeHue, O6o0mare 3HaHWS ©W  JeNaTh  BBIBOJBI O
U30MepHsi,  HOMEHKJIATypa, 3aKOHOMEPHOCTSIX CTpOCHHS u Xapakrtepe
CBOICTBa W3MEHEHUS (U3NYECKUX U XUMHUYECKHX CBOWCTB B
TOMOJIOTHYECKOM PSAY LUKIIOAIKAHOB.
[Iporno3upoBath XUMHUYECKHE CBOIiCTBa
LMKJIOAIKAHOB HAa OCHOBE WX CTPOCHHSI M 3HAHUS
CBOMCTB QJIKaHOB M QJIKEHOB. XapaKTepHU30BaThb
MEXaHHM3M PEaKIMH PAJTUKATEHOTO 3aMEIICHHUS.
46-47 ApoMaTuydeckue O000mmare 3HaHUS W J€JIaThb  BBIBOALI O
yTIEBOIOPOIbI (apensr). 3aKOHOMEPHOCTSIX CTpOECHUS u Xapakrepe
Crtpoenue MOJICKYJTBI W3MCHEHUS (PU3UYECKUX CBOMCTB B TOMOJIOTHYECKOM
OcH3o71a. dusnveckue psany apeHoB. XapaKTepw3oBaTh OCOOCHHOCTH
CBOWCTBA U CIIOCOOBI ANIEKTPOHHOTO CTPOCHUS MOJICKYJIbl O€H307a |
MIOJIYYCHUS aPCHOB apOMaTHYECKOH CBS3H. Y CTaHABIMBATH 3aBUCUMOCTD
Mexay  OOKOBOM  Iembl0 U HapyLIEHUEM
ANEKTPOHHON TUIOTHOCTHU COMPSDKEHHOTO P-o0aka B
MOJIEKYJaX TOMOJIOTOB O€H30lla Ha MpHUMepe
TONyoJa. 3amuchiBaTh (QOpPMYJIBl HM30MEPOB U
TOMOJIOTOB apeHOB " Ha3bIBATh uX.
XapakTepru30BaTh MPOMBIIUICHHBIE U JTAOOPaTOPHBIE
CIOCOOBI MOTYYEHHUSI AJTKEHOB.
48-51 XuMudeckue CBOICTBa [IporHo3upoBaTh XMMHUYECKHE CBOICTBA apeHOB Ha

OeH3zona. XJOpUpOBaHUE U
TUIPUPOBaHUE OeH3ora.
Peaknun 3amemenus.

[Ipumenenue OeH3o0da U €ro

TOMOJIOT'OB

OCHOBE 0cOOeHHOCTeH ux crpoenus. [logTBepxknarh
9TH  TPOTHO3Bl  XapaKTEPUCTUKOW  OOmMMX |
OCOOCHHBIX CBOMCTB O€H30JIa M €ro TIOMOJIOTOB
COOTBETCTBYIOIINUMH YpaBHEHUSAMH peaKIuii.
OTHOCUTH UX K TOM MM MHOUM KiaccU(PUKAITMOHHON
rpylnme peakuuid. YcCTaHaBIMBATh 3aBUCHUMOCTH

MCKAY CBOMCTBaMH ApCHOB U UX NPUMCHCHUCM.




52-53

O60061eHne u
cUCTeMaTu3alusl 3HaHUHM 10
teMaM «l{ukioankans» u
«ApeHb»

O600mare W CHCTEeMAaTH3UPOBATH CBEACHUS O
CTPOCHHUH, CBOWCTBAX, TMOJYYCHHH WU TPUMEHEHUU
LUKJIOAJKaHOB W apeHoB. CpaBHUBaTh  HX.
BrInonHATh ynpakHEHHsI B COCTABJICHUHU PEAKIUN C
y4acTHEM UHUKJIOAJKAaHOB UM AapeHOB; pEaKIIHii,
WJUTIOCTPUPYIOIIUX TEHETUYECKYIO CBSI3b MEXKIY
KJlaccaMM  XUMHWYECKHUX  coeauHeHuu. Pemarn
pacyeTHbIe 3aJa4l Ha YCTAHOBJIEHHUE XMMHYECKOM
(hopMyIIBI BEIIeCTBa IO MACCOBBIM JIOJISIM 3JIEMEHTOB
Y TIPOJIYKTaM TOPEHUS.

54-55

['eHernueckas CBA3b MEXIY
KJIaCCaMH YIJIEBOAOPOJOB

VYcranaBnuBaTh ~ I€HETUYECKYIO  CBSI3b  MEXKIY
KJIacCaMH YIJIEBOJIOPOJOB, OTpaXkaTb €€ Ha IUCbME
LEMOYKOH TIepexoJ0B M KOHKPETU3UPOBATH €€
COOTBETCTBYIOIIUMU YpaBHEHUSIMH peaxkuui.
BoiBomuth opmynbl OpraHMYECKHX BEHIECTB I10
MaccoBOM J0oJ€ M IO MPOIYyKTaM CropaHusl.
[IpuMeHsATh 3HAHUSA O KAYECTBEHHBIX PEAKIUAX
YIJIEBOAOPOIOB ISl  BBIPAOOTKHM IJJaHA 1O UX

UICHTH(PUKAITIT

56

[IpupoaHbie UCTOYHUKU
YTJIEBOJIOPOIOB. Hedrs,
IIPUPOJHBIN a3, KaMEHHBII

yroib

XapakTepu3oBaTh COCTaB U OCHOBHBIC HAIPABIICHUS
MCTIOJIB30BaHUS M TIEpepadOTKH HEPTH, TPUPOIHOTO
VYcra"naBiauBaTrh

rasa n KaMCHHOI'O NRIEE

3aBHCHMOCThH MEKY oobeMamMu IOOBIYH
YIIEBOJOPOAHOTO ChIpb B P® u  OrOIKETOM.
Haxonguts
MaTepuaioM W Oyaymeid mnpodeccruoHalbHON

JIESATEIbHOCTBIO. Y CTaHABIMBAaTh MCKIIPCAMETHDBIC

B3aMMOCBA3b MCKAY HU3y41aCMbIM

CBSI3U C OWOJIOTHEH, XapaKkTepu3ysl MPOUCXOXKICHUE

IMPUPOJHBIX ~ MCTOYHUKOB  YIVIEBOJOPOJOB, H
¢buznueckoit reorpadue, XapakTepusys
MECTOPOKACHUS MIPUPOIHBIX HMCTOYHHUKOB

yriaesogoponos B P®. XapakrepusoBaTh IpaBuia
HKOJIOTHUYECKU MIOBE/ICHUS "
Oe3omacHOro oOparieHusi ¢ HedTenpoaykTamMu M

ra3oMm B 6BITy 1 Ha IMPOU3BOACTBE

rpaMOTHOTI'O




57-58

[Ipaktrueckas padora No 2
«YTIEBOIOPOIBI»

CoOmroaTe TpaBUjIa TEXHUKH OE30MacHOCTH IPHU
pabote ¢ J1abOpaTOpHBIM OOOpPYIOBAaHHEM H
HarpeBaTeIbHbBIMU npubopamu, a
XUMHYECKIMHU peaKTHBaMH,

TaKxKe
SKOHOMHO u
HKOJIOTUYECKH TPaMOTHO OOpamarbCsi € HUAMHU.
HcenenoBath  CBOMCTBA  M3Y4aeMBbIX — BEILECTB.
WnentudunupoBats OpraHUYeCKHe BEIIeCTBA C
MOMOIIbI0 KayeCTBEHHbIX peakiuil. Habmonate
CaMOCTOSITEJIBHO TPOBOJMMBIE OIBITHI M OTPAXKaTh
UX Ha MHCbME C MOMOLIBID COOTBETCTBYIOIIMX
ypaBHeHUH. PUKCUPOBATH PE3YJIbTAThl HAOIIOACHHUI

1 GOpMYIUPOBATH BBIBOJIBI HA UX OCHOBE

59-60

O060011IeHNEe u
CUCTEMATHU3ALU 3HAHUU 10
TeMe «YTJIEBOJOPOIbI»

O0600mare W CHCTEeMAaTHU3UPOBATh CBEACHUS O
CTPOCHHUH, CBOICTBaX, MOJYYECHHUH W MPUMEHEHUU
yraeBonopoaoB. CpaBHHMBATh — HX.
yIpaXHEHUs] B COCTABJICHHUU PEAKIMI C ydyacTHEM

VIJIEBOJOPOAOB  Pa3HBIX peaKIni,

Brimoanare

KJ1aCCOB;
WUTIOCTPUPYIOIIMX TE€HETUYECKYI0 CBSI3b MEKIY
Pematb

KjlacCaMn  yIrjICBOJAOPOJ0B.

3aJjaud Ha YCTAHOBJIGHHE XHUMHYECKOH (OpMYIIBI

pacyeTHbIC

BEIIECTBA II0 MACCOBBIM [IOJIIM DJJIIEMEHTOB U
MPOIYKTaM DKCHEepPUMEHTATBHO
UACHTU(PHUIUPOBATH 0OPaA3LIbI YTIIEBOAOPOIOB.

roOpCHH:.

61

KonTponbnas pabora Ne2 no
Teme: «YTIEBOAOPOIbI»

[IpoBoauth peduiekcuto COOCTBEHHBIX TOCTHXKEHUM
B TIO3HAHWM KJIacCHU(UKAIIMU YTIIEBOJIOPOJOB, HX
HOMEHKJIaTypbl, HU30MEPHUM, CBOMCTB, MOJYyYEHHH,
npuMeHeHud. I[IpoBoauTe pacyeTsl A BBIBOJAA
bopmyn yII€BOJOPOIOB. AHanM3upoBaTh
pe3ynbTaThl KOHTPOJIBHOM pabOThl M BHICTpAUBATh
MYTH TOCTUKEHUS KEITAEMOT0 YPOBHS yCIICIIHOCTH

I'naBa 4. Kuciaopoacoaepxaimue
coeIMHEeHHA

36

62

Cmouptel.  Cocras,
KinaccupuKaus U U30Mepus
CIIUPTOB

OnpenensiTh  NPUHAJIEKHOCTh  OPTraHUYECKOTO
COEIMHEHUSI K KIJIACCy CIHUPTOB M KOHKPETHOM HX
rpynne. IlporHo3upoBath (u3uveckre CBOICTBa
CIIUPTOB Ha OCHOBE BOJOPOAHOM cBsizu. O000IIATH
3HAHUA U OCJIaTh BBIBOABI O 3aKOHOMCpHOCT$[X

CTpOGHI/ISI nu XapaKTepe N3MCHCHUA CbI/I?J/IquKI/IX

CBOICTB B TOMOJIOTHYECKOM PsITy aJIKaHOJIOB.




63-64

XUMHYECKHE CBOMCTBA
MPEACIIbHBIX OJTHOATOMHBIX U
MHOT'0aTOMHBIX CITUPTOB

[Iporno3upoBaTh XMMUYECKHE CBOMCTBA CIUPTOB Ha
OCHOBe 0coOeHHOcTel ux crpoenus. [lonTBepxkaaTh
3TH  TMPOTHO3bl  XapaKTEPUCTUKON  OO0mMX U
OCOOCHHBIX CBOWCTB CIIUPTOB U HUX TOMOJIOTOB (Ha
rpuMepe AJIKaHOJIOB) COOTBETCTBYIOIIMMU
ypaBHEHUAMHU peakuuil. OTHOCUTb UX K TOH WIIHU
WHOW  KJIacCH(UKAIMOHHOW  TpyMIe  peakiui.
VYcraHaBiuBaTh 3aBUCHUMOCTb MEXIY CBONCTBaAMH
COUPTOB ¥ HUX IPUMEHEHHEM. ApPryMEHTHPOBATh
CBOIO YOEXKIEHHOCTb B NAaryOHbBIX IOCIEICTBUSAX
AIKOTOJIM3MA.

65-66

[Tonyyenue cnupToB

XapakTepuszoBaTh CTII0COOBI MOJTy4eHUS
OJTHOATOMHBIX © MHOTOATOMHBIX CITUPTOB.

67-69

®deHo. Crpoenue,
(bH3I/I‘-IeCKI/I€ U XHUMHYCCKUC
cBoiicTBa (heHona.
[Tpumenenue peHona

Paznuuate cnuptel u enonsr.  [IporaozmpoBarhb
XUMHYECKHE  CBOMCTBa (eHOoma Ha  OCHOBE
OCOOCHHOCTEHl ~ CTPOEHUsT €ro  MOJIEKYJIbl U
B3aMMHOr'0 BIMSHHUSA aToMOB B Hell. IloaTBep:xnaTh
9TM  HPOTHO3bl  XapaKTEPUCTUKOH  oOLMX H
0COOEHHBIX CBOMCTB ()eHONAa COOTBETCTBYIOLUIUMHU
ypaBHEHUSMHU peakiuil. OTHOCUTh UX K TOW WM
WHOW  KJIacCH(IUKAIIMOHHOW  TPYINIE  Peakiui.
VYcTraHaBiIMBaTh 3aBUCUMOCTh MEXIY CBOWCTBAMH
¢enonma wu ero mnpumeHeHueMm. CpaBHHUBATH
KHCJIOTHBIE  CBOWMCTBA  THJIPOKCHIICOAEPIKAIINX
BEIIECTB: BOJBI, OJHO- ¥ MHOTOAaTOMHBIX CITHPTOB,
¢beHona. XapakTepHu3oBaTh peakuuu
EKTPO(UIBHOTO  3aMelleHHsT B OEH30JIbHOM
konblie. CoOnonaTh  MpaBHUa  JKOJIOTHYECKOM
6e30macHOCTH TNpH paboTe ¢ (heHoJICoAepKALTUMHU
OBITOBBIMHU TIpENapaTaMy U MaTepUaIaMu.

70-71

IIpakTnyeckas pabora Ne 3
«CrupThl U (HEHOTBI».

CoOnronate mpaBWila TEXHMKH O€30MacHOCTH MpHU
pabore ¢ mabopaTOpHBIM  00OpYJOBaHHUEM U
HarpeBaTelbHbIMU npubopamu, a TaKkKe
XUMHYECKUMHU peaKTUBaMH, SKOHOMHO "
9KOJIOTMUECKH TpPaMOTHO o0Opamarbcs C HUMHU.
HccnenoBaTth  CBOMCTBA  M3y4aeMbIX  BEIIECTB.
WnentudunupoBaTh OpraHMYecKWe BELIECTBA C
MIOMOIIIbI0  KAaueCTBEHHbIX peakiuil. HalmonaTs
CaMOCTOSITEJIbHO NPOBOJUMBIE OIBITBI U OTpaXkaTb
UX Ha IHUCbME C IOMOIIBIO COOTBETCTBYIOLIUX
ypaBHeHUH. DuKcHpoOBaTh pe3ynbTaThl HAOIIOIEHHUH
1 (OpMyJIMPOBATH BHIBO/IBI HA UX OCHOBE




72-73

O06001eHne u
CUCTEMATHU3ALUI 3HAHUMU 10
TeMe «CrupThI U (PEHOJIBI.

O600mare W CHCTEeMAaTH3UPOBATH CBEACHUS O
CTPOCHHMH, CBOKMCTBAaX, MOJIYYCHHH W TNPUMCHCHHUH
cnuptoB ¥ (eHosoB. CpaBHUBATH MX. BBINOIHATH
YIPAXHCHUSI B COCTABJICHHHM PEAKIUH C ydacTHEM
MPEJICTABUTENICH Ppa3HBIX KJIAcCOB CIIHUPTOB U
¢eHoNOB.  3amuchIBaTH  YpAaBHEHHS  peaKIui,
WJUTIOCTPUPYIOIINX TCHETUYECKYIO CBSI3b MEXKTY

STUMHU KJIACCAaMU COEAMHEHUN. DKCIEPUMEHTAIBHO
UACHTU(UIMPOBATE BOJHBIE PACTBOPHI 3TaHOIA,

rIMLepuHa u ¢eHona.

74-75

Anbaerupl:

Kiaccudukanms,
HU30MEepHs,
Ctpoenue
(dbuznveckue

HOMCHKIJIATypa.
MOJICKYJI u

CBOWCTBA aJIbJAETUIOB

Ompenenarb  NPUHAUISKHOCTh  OPraHUYECKOTO
COCIMHEHMS K KJIacCy aJIbJICTUIOB WM KETOHOB.
O06o0mars 3HaHMA H  J€JaTh  BBIBOABI O
3aKOHOMEPHOCTSIX CTPOCHUS u XapaKkTepe
M3MEHEHUs (PU3NYECKUX CBOKCTB B TOMOJIOTHYECKOM
psany  a’ubACTUIIOB.

MOJICKYJT aJIbACTUI0B 1 KETOHOB.

MopenupoBaTe  CTpoeHHE

76-77

XUMHUYECKHE CBOUCTBA
anpaeruaoB. KauecTBeHHEBIE

pCaKkuuu Ha aJlbACTU/IbI

[IporHo3upoBaTh XMMHUYECKHE CBOMCTBA allbJIETH]IOB
U KETOHOB Ha OCHOBE OCOOCHHOCTEH HMX CTPOEHHUS.
[logTBepkaTh 3TH IPOTHO3BI XapaKTEPUCTUKOU
00IKX ¥ OCOOCHHBIX CBOMCTB (hopManberuia u ero
FOMOJIOTOB ~ COOTBETCTBYIOUIUMH  ypaBHEHUSIMU
peakuii. OTHOCHUTP WX K TOH WIM HWHOU
KJ1acCU(hUKALIMOHHOM rpymme peaxkuui.
VYcraHaBnMBaTh 3aBUCHUMOCTb MEXKIY CBONCTBaMHU
QIBJIETUIOB M KETOHOB M MX IPUMEHEHHUEM.
XapakTepu3oBaTh  pEaKUUl0  HYKJICO(PHIBHOTO
MIPUCOEANHEHUSI K KApOOHWIIBHBIM COETMHEHUSM.
CobmronaTh mMpaBmiia YKOJIOTHYECKON 0€30MacHOCTH
npu pabore c dbopmasibIeTHIOM u
(hopmasibieruacoIepIKAIMMHI
npenaparamu

OBITOBBIMH

78-79

[IpakTnueckass pabora Ne 4
«AJ’II:I[GFI/II[BI 1 KE€TOHBI».

Cob6nronaTe TpaBUiIa TEXHUKH O€30MaCHOCTH IpHU
pabore ¢ sabopaTopHbIM  O0OpYAOBaHHEM |
HarpeBaTeIbHBIMU npubopamu, a TaKXe
XUMHYECKUMH SKOHOMHO u
OKOJIOTHUECKH TPamMOTHO oOpamarsCs ¢ HUMHU.
HccnenoBaTh  CBOMCTBA  M3y4aeMbIX  BEIIECTB.

I/IJICHTI/I(I)I/ILII/IpOBaTL OpraHM4eCKUC BCHICCTBA C

PCaKTHuBaMu,

MOMOIIIbI0 KAaYeCTBEHHBIX peakmnuii. Habmomats
CaMOCTOATENIBHO IMPOBOJUMBIE ONBITHI U OTPAXKaTh
UX Ha MHCbME C TOMOUIIBI0 COOTBETCTBYIOIIHNX
ypaBHeHU. DUKCUPOBATH Pe3yNbTaThl HAOIIOEHUN
1 GOpPMYIHUPOBAThH BHIBO/IBI HA UX OCHOBE




80-81

O0600meane u
creMaTru3anys  3HAHU O
KapOOHUJIBHBIX COCTHMHECHUSIX

O600mare W CHCTEeMAaTH3UPOBATH CBEACHUS O
CTPOCHHUH, CBOWCTBAX, MOJYYCHUH W TPUMEHEHUU
KapOOHWIBHBIX  coeauHeHW. CpaBHHUBaTh  MX.
BrInonHATh ynpakHEHHUsI B COCTABJICHUM PEAKITUN C
y4acTHEeM TMPEJCTABUTENICH pa3HbIX KapOOHUIIbHBIX
COEIUHEHUI. 3amuchiBaTh YpaBHEHHUS pPEaKIUil,
WUTIOCTPUPYIOIIUX TE€HETHYECKYIO CBSI3b MEXAY
KapOOHWIbHBIMH ~ COCIMHEHUSIMU U JIPYTUMU
KJaccamMu OpPTraHUYKCKUX BCIIECTB.
DKCIEPUMEHTAIBHO  HACHTU(PHUIIUPOBATh BOJHBIC

pacTBOpHI ATaHals U GopMaibAeruia.

82 Kontponsnas padora Ne3 mo [IpoBomuTh peduiekcrio COOCTBEHHBIX AOCTHXKEHHM
TeMe: B TIO3HAHWU CTPOCHUS, CBOWCTB, NOJTY4YCHHS U
«Kucnopozacoxnepxariue MPUMEHEHHS CIIHPTOB, (beHonoB u
COETMHEHUS KapOOHMIICOJICPIKAIUX COSTUMHEHUI.

AHanu3upoBaTh Pe3yNbTaThl KOHTPOJIBHOW PabOTHI U
BBICTPANBATh MYTH JOCTHXKCHUS JKEITaeMOT0 YPOBHS
YCHEITHOCTH

83-84 KapOoHOBBIE KHCIOTBI, HX Onpenenarb  NPUHAIEKHOCTh  OPraHUYECKOIO
CTpOCHHE, KJacCH(UKaIus, COENMMHEHUSI K KJIAacCy M ONpEAeIeHHOH rpyre
HOMeHKJIaTypa. dusnueckue KapOOHOBBIX KHCJIOT. YCTaHaBIMBAaTh 3aBHCUMOCTb
CBOMCTBa TpeIeTbHBIX (GU3MUECKUX CBOMCTB KapOOHOBBIX KHCIOT OT
OJTHOOCHOBHBIX KapOOHOBBIX CTpoeHHs UX Mosekya. O0o0uaTe 3HaHUs U JeaTh
KHCIIOT BBIBOJIBI O 3aKOHOMEPHOCTSIX CTPOSHHS U XapakTepe

M3MEHEHHS (PU3MUYECKUX CBOWCTB B TOMOJIOTHYECKOM
pagy  KapOOHOBBIX KHCJIOT. Ha OCHOBE
MEXIPEIMETHBIX CBSA3€M ¢ OHOJOruMell packpblBaTh
OMOJIOTNYECKYIO POJIb KAPOOHOBBIX KHCIIOT.

85-86 XUMHUECKUE CBOWCTBA [Iporuo3upoBaTh XUMHYECKHE CBOIiCTBA

KapOOHOBBIX KHUCJIOT

KapOOHOBBIX KHCIOT Ha OCHOBE OCOOEHHOCTEH
CTPOCHUA nux MOJICKYII. HOI[TBep)KI[aTI: 9TH
MIPOTHO3bl XapaKTEPUCTHUKONW OOLINX, OCOOEHHBIX M
€IMHUYHBIX  CBOMCTB  KapOOHOBBIX  KHCIIOT
COOTBETCTBYIOIIUMU YPaBHEHUSIMU peakuui.
[IpoBomuTh aHajoOruM MeEXAy Kiaccudukanuendn u
CBOMCTBaAMH HCOPTaHUYECKUX W  OPraHUuYCCKHUX
KHCJIOT. VYcTranaBaInBaTh 3aBUCUMOCTH MCXKOY
CBOMCTBaMH KapOOHOBBIX KHUCJIOT 51 50,4

MIPUMEHEHHEM. XapakTepru3oBaTh peakuumn

ANEKTPOGUIBHOTO 3aMeIIeHHs] OEH30MHON KHUCIOTHI.




87-88

[Ipaktrueckass padora No 5
«KapOoHOBBIE KHCIOTBI».

CobnronaTe TpaBWiIa TEXHUKH OE30MaCHOCTH TpHU
pabore ¢ abopaTopHbIM  O0OpYyJAOBaHHEM |
HarpeBaTeIbHBIMH
XUMHAYECKHUMU

npubopamu, a TaKXKe
peakTuBamy, SKOHOMHO u
HKOJIOTUYECKH TPaMOTHO OOpamarbcsi € HUMHU.
HccnenoBath  CBOMCTBA  M3Y4acMbIX  BEILECTB.
WnentudunupoBatb OpraHM4ecKHe BEIIECTBA C
MOMOIIBI0 KAa4eCTBEHHBIX peaknuil. HalOmonath
CaMOCTOSITEJIbHO MPOBOJMMBIE OIBITBI U OTPaXaThb
WX Ha M[HUCbME C MOMOLIBIO COOTBETCTBYIOIIMX
ypaBHeHUN. DUKCUPOBATH PE3yJIbTaThl HAOIIOICHUMA

1 (OpMYIIMPOBATH BHIBOJIBI HA UX OCHOBE

89-92

CrnoxxHble a¢upsr:

IIOJIYUCHHC, CTPOCHHC,
HOMCHKIJIaTypa, (I)I/I3I/IIICCKI/I6

1 XMMHYECKHE CBOMCTBA

Ha OCHOBE peakuuu sTepuduKaun
XapaKTepu3oBaTh COCTaB, CBOWCTBA U 00JIacTH
MIPUMEHEHHUSI CIOKHBIX 3(GupoB. Ha3piBaTh ClOXKHbBIE
a¢upsl. [Ipennarate crmocoObl cMeEeHNs 00pPaTUMOM
peakuuu stepudukanuu. [IpoBoauTh pacyeTsl Ha
OIpeNleIeHuEe BBIXO/a TPOAYKTA; YCTAHOBIICHHE
(OpMyIJIBI ¥ CTPOCHHS BEIIECTBA IO MPOJIYKTaM €Tro
cropanus (v ruaposusa). HaGmronaTe, onuceiBaTh
" MIPOBOJIUTH XUMHYECKUN IKCIIEPUMEHT.
CobmoiaTe mpaBujia SKOJIOTHYECKH TPaMOTHOTO M
O0esomacHoro  oOpallleHuss C  TOPIOYUMHU U
TOKCUYHBIMHU BEIIECTBAMHU B OBITY U OKpY>Karolei

cpene

93-94

XKupsl. CoctaB u cTpoeHHe
Mosiekyn.  ®usnueckue U
XMMHYECKHUE CBOMCTBA KUPOB.

Meiia u CMC

XapakTepu3oBaTb 0COOEHHOCTH CBOWCTB JKHPOB Ha
OCHOBE CTPOEHHUSI HMX  MOJIEKYJ, a  TaKxke
KIaccupukanmuu SKHPOB IO HMX COCTaBy W
MPOUCXOXKICHUIO U MPOU3BOJCTBO TBEPIBIX KUPOB
Ha OCHOBE PACTUTEIBHBIX Macesl. XapaKTepU30BaTh
MbLJJa KaK HATPUEBBIE W KAJIUEBBIE COJM KUPHBIX
KapOOHOBBIX KHUCJIOT U OOBSCHATH HMX MOIOIIUE
cBoiictBa. Ha OCHOBE MEXIpEIMETHBIX CBSI3€H C
Ouonorueil  packpeiBaThb OHOJIOTUYECKYID  POJb
)kupoB. CpaBHUBATh MOIOIME CBOMICTBA MbLIa M
CMC




95-96

O60061eHne u
cUCTeMaTu3alusl 3HaHWHA I10
teme «KapOoHOBBIE KHCIOTHI.
CnoxxHbie 3(UpHI.

Kupbr»

O600mare W CHCTEMAaTHU3UPOBATH CBEACHUS O
CTPOCHUH, CBOMCTBaX, MOJyYEHUH U NPUMEHEHHH
KapOOHOBBIX KHCIJIOT, CJIOXKHBIX 3(QHPOB U KUPOB.
BBINONHATE yIpakHEHHUs B COCTABICHUU PEAKLUN C
y4acTUEM peJcTaBuTeNen 3TUX KJIaCCOB
COCIMHEHUIN. 3anuchiBaTh YpPAaBHEHUS PpEaKLUH,
WUTIOCTPUPYIOIIMX TIEHETUYECKYIO CBA3b MEXIY
KJIaCCaMHU COCIMHECHUM. OKCIIEpUMEHTAIIBHO
UJACHTU(UIMPOBATE PACTBOPHI  aleTata HaTpus,
kapOoHaTa  HaTpus W CWIMKAarta  HaTpus.
Pacnio3HaBath 00paslpl CIMBOYHOIO Macia |
MaprapuHa

97

Kontponbnas padora Ne 4 1o
teMe: «KapOOHOBBIE KUCTOTHI.
Kupbl.»

[TpoBoauTh pediaekcuio cOOCTBEHHBIX TOCTHKEHUI
B M3YUYECHUU CTPOCHHUS, CBOWCTB, IMOJYYCHUS U
NpUMEHEHHUS  KapOOHOBBIX  KHCIOT U HUX
MIPOU3BOIHBIX. AHanu3upoBaTh Pe3yIbTaThI
KOHTPOJBHOH  pabOThl M  BBICTpaWBaTh IYTH
JIOCTHKCHHS YKE€JIaeMOT0 YPOBHSI YCIIEIITHOCTH

I'nasa 5. YrieBoasl

98

VYraeBonpl, WX COCTaB M|
KJIaccupUKaIms

XapakTtepu3oBaTb  COCTaB  YIVIEBOJIOB U  HUX
KJacCcu(PUKalMI0 Ha OCHOBE CIIOCOOHOCTH K
TUAPOJIN3Y. Y CTAHABIMBATh MEKIIPEIMETHBIE CBS3U
XMAMUA U OWUOJOTMHM HA OCHOBE PACKPBITHUS
OMOJIOTUYECKOW POJM W XHUMHYECKHUX CBOMCTB
BOKHEHIIUX  NPEACTABUTENEH  MOHO-, JH- U
MOJIUCaXapUI0B.

99-100

Momnocaxapuael. I'€éKCO3BI.
['mroko3a u ppykrosza

OnuceIBaTh COCTaB U CTPOCHUE MOJIEKYJIBI TITFOKO3bI
KaKk BellecTBa C  JBOWCTBEHHON  (yHKIuel
(ampperugocnupTa). Ha 3TOU OCHOBE
IIPOrHO3MPOBaTh XMMHUYECKHE CBOMCTBA TIIIOKO3BI U
MOATBEPK1aTh nux COOTBETCTBYIOIUMU
YPaBHEHUSMHU peaxkuui. PackpriBathb
OMOJIOTMYECKYIO POJIb TIIIOKO3bI U €€ IPUMEHEHNE Ha
OCHOBEe €€ cBoicTB. CpaBHUBAaTH CTPOCHHE U
CBOICTBa IIIOKO3bI U (PPYKTO3ZHI.

101-102

[Monucaxapuael. Kpaxmai.
Ienmronoza

CpaBHHMBaTh CTpPOEHHME U CBOICTBAa Kpaxmalia u
[EJUTFOJIO3BI.  XapaKTepU30BaTh IMOJHCAXapUIbl B
MpUpoJie, WX OHOJOTHYECKYI0 poJib. OmNuCHIBaThH
B3aUMOJICHCTBHE TEJUTIOJIO3BI C HEOPTAHUIECKUMH U
KapOOHOBBIMH KHCJIOTaMH - 00Opa30BaHUE CIIOKHBIX

3¢ uUpoB.




103-104

[IpakTrueckas padora No 6
«YTIIEBOIBI»

CobnronaTe TpaBWiIa TEXHUKH O€30MaCHOCTH IpHU
pabore ¢ abopaTopHbIM  O0OpYyJAOBaHHEM |
HarpeBaTeIbHBIMU npubopamu, a TaKkKe
XUMHYECKUMHU peaKTUBaMU, HKOHOMHO u
HKOJIOTUYECKH TPaMOTHO OOpamarbcsi € HUMH.
HccnenoBath  CBOMCTBA  M3y4aeMbIX  BEILECTB.
NnentudunupoBaTh OpraHMYECKHUE BEIIECTBA C
MOMOIIIbI0 KauyeCTBEHHbIX peakiuil. Habmonate
CaMOCTOSTEJIbHO TMPOBOJUMBIC ONBITHI U OTPaXKaTh
UX Ha NHUCbME C TOMOIIBIO COOTBETCTBYIOIIUX
ypaBHeHU. OUKCUPOBATH PE3yJIbTaThl HAOIIOICHUMA
1 (OpMYIIMPOBATH BHIBOJIBI HA UX OCHOBE

105-106

Cucrematusanus u
000011IeHHE 3HAHUH I10 TEME
«YTJIeBOaBL»

O6o00mare W CHCTEMATH3UPOBATh CBEACHUS O
CTPOCHHMH, CBOWCTBax, INPUMCHCHHMH W 3HAYCHUU
yIJ€BOIOB. BBIMOTHATE yrpa)kKHEHHs B COCTaBICHUU
peakuuii ¢ y4acTHeM NpeICTaBUTENeH YIIEeBOIOB.
3anuceIBaTh YpaBHEHUSA peaKuuid,
WUTFOCTPUPYIOIIUX TE€HETHYECKYIO CBSI3b MEXAY
KJIaCCaMH OPTaHMYECKUX COCAMHEHUH.
OKCIEpUMEHTAIBHO UACHTU(PULIMPOBATH PACTBOPHI
[JIFOKO3BI U TiiiiepuHa. OnpenensTh HaTuuue
KpaxMaja B Meie, Xxjaebe, MaprapuHe

I'naBa 6. A3orcomep:kauiue
cOeJUHEeHHUS

22

107-108

AMUHBI:  CTpOEHHUE,
KJ1accupuKanus,
HOMEHKJIATYpa, MOJIy4YCHHE.

109-112

XNMHUUYECKHE CBOMCTBA
aMUHOB

113

AHnnnH

XapakTepu3oBaThb  CTpPO€HHE,  KJIacCU(UKAIHMIO,
U30MEpPUI0 M HOMEHKJIATypy aMuHOB. Ha ocHoBe
cocTaBa M CTPOCHUS aMHUHOB OINMCBIBATH HX
CBOMCTBA KaK OpraHUYEeCKHUX OCHOBAaHUM.
CpaBHuBaTh CBOMCTBA aMMHaKa, METWJIAMHUHA U
AHWJIMHA HA OCHOBE JJIEKTPOHHBIX MPEICTaBICHUNH
B3aUMHOI'O  BJIMSHUSA  aTOMOB B MOJIEKYJIE.
YcraHaBnuBaTh NPUMEHEHHE aMUHOB KaK (YHKIIHIO
UX CBOWMCTB. PackpwITh poOjb JIMYHOCTH B UCTOPUH
XMMHH Ha IPUMEpE peakllui 3UHHUHA.
MopenupoBaTh CTPOCHHUE MOJIEKYJI aMUHOB

114-116

Amunokuciorel. CoctaB #
CTPOEHHUE MOJIEKYIL.
HomeHnknarypa aMMHOKHCIOT

XapakTepu3oBaTb COCTaB M CTPOEHUE MOJIEKYI
aMUHOKHCIIOT. [IporHO3upoBaTh pa3nUyYHBIE THIIBI
W30MEpPUM Yy COEAMHEHHWM ATOro Kiacca |
MOATBEPK/IaTh MX COOTBETCTBYIOIIUMHU MOJIEIISIMU:
rpadpuueckumMu  (popMysaMu) M MaTepUATbHBIMHU.
OnuceIBaTh XUMUYECKUE CBOMCTBA aMHUHOKHUCIIOT




117-118

[Tonyyenue u cBoOIiCTBa
AMUHOKHCIIOT.

KaKk OpraHuyeckux aM(pOTEepHBIX COEAUHEHUH.
CpaBHUBATh UX C HEOPTaHUYECKUMHU aM(OTEPHBIMU
coeqUHEHUSIMU.  XapaKTepu3oBaThb  MPUMEHEHHUE
aMUHOKHUCIIOT  KaKk  (QYHKIHUIO  HUX

PackpbIBaTh poJib aMHHOKHUCIIOT B (hOpMHUpOBaHHH

CBOJMCTB.

OEJIKOBOM KW3HU HA IUJIAHETE.

119-122

benxku kak TpHPOJHBIC
OMOTIOTMMEPBHI.

buonorudeckue (GyHKIUU
0enkoB. 3HaueHue OEJIKOB

XapakTepu3oBaTh CTPOCHHUE (CTPYKTYpPHI OEIKOBBIX
MOJIEKYJ), XUMUYECKHE U OMOJIOTHYECKUE CBOICTBA
OEKOB Ha OCHOBE MEXKIPEAMETHBIX CBsI3ed C
Ouosorueil. PackpbiBaTh colepikaHue MpoOJIeMbl
OEIKOBOTO TOJIONIAaHUS HA IUIAHETE M IpeJylaraTb
IIyTH €€ PELICHUS.

123-124

HYKJ'IGI/IHOBBIC KHCJIOTBI

PackpeiBaTh  poOnb  HYKJIIEMHOBBIX  KHCIOT B
rporeccax HacleJICTBEHHOCTH U HW3MEHYMBOCTH.
CpaBHUBaTh CTPYKTYpbl O€IKOB M HYKJIEHHOBBIX
KUCJIOT. PackpeiBaTh CyThb M 3HAYEHHE TI€HHOU
UHXEHEpUU U OHOTEXHOJOIMH. ApPryMEHTHpPOBATh
CBOIO MO3MLMIO IO BOOpocy 0e30macHOCTH
IIPUMEHEHUsI TPAHCIEHHBIX IPOLYKTOB IUTaHUS

(TMO).

125

[Ipaktuyeckas pabora Ne 7
«AMUHBI,
OCITKH.

AMHWHOKUCJIOTHI,

CobmoiaTh npaBuja TEXHUKU O€30MACHOCTH IIPH
pabore ¢ mabopaTopHbIM O0OpyIOBaHHEM U
HarpeBaTeIbHBIMH
XUMHAYECKHUMU

npubopamu, a TaKkKe
peaKTUBamy, SKOHOMHO u
9KOJIOTUYECKH TPaMOTHO OOpamarbcsi € HUMHU.
HccnenoBath  CBOMCTBA  U3Y4acMBIX  BEILIECTB.
WnentudgunupoBaTb OpraHUYecKHWE BELIECTBA C
MOMOIIbI0 KAaYeCTBEHHBIX peakiuil. Habmonate
CaMOCTOATENIBHO IPOBOJHMMBIE ONIBITHI U OTPAXKATh
NX Ha MHUCbME C TOMOIIBIO COOTBETCTBYIOIIMX
ypaBHeHUH. DuKcHpoBaTh pe3ynbTaThl HAOIIOIEHHUH

1 GOpPMYIHPOBAThH BHIBO/IBI HA UX OCHOBE

126

[IpakTnueckas padora Ne 8
«Unentudukanus
OpPraHUYECKUX COECAVNHEHUN».

Cob6mronaTe TpaBUiIa TEXHUKH OE€30MACHOCTH TpHU
pabore ¢ sabopaTopHbIM  O0OpYAOBaHHEM |
HarpeBaTeIbHBIMU
XAMHYECKAUMU

DKOJIOTHUECKH TPaMOTHO oOOpamarbcs C HUMHU.
HccnenoBaTh  CBOHCTBA  M3y4aeMbIX

npubopamu, a TaKXKe
peaxkTuBamy, HSKOHOMHO u
BEIIECTB.
WnentudunupoBaTh OpraHMyYecKWe BELIECTBA C
MOMOIIIbI0 KAaYeCTBEHHBIX peakiuii. Habmonate
CaMOCTOATENIBHO IMPOBOJUMBIE ONBITHI U OTPAXKATh
UX Ha MHCbME C TOMOLIBI0 COOTBETCTBYIOIIMX
ypaBHeHUH. DuKcHpoOBaTh pe3ynbTaThl HAOIIOIEHHUH
1 GOpPMYIHUPOBAThH BHIBO/IBI HA UX OCHOBE
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O0o0menne u
CHUCTEMATH3als 3HAHWH I10
YIJIEBOJAM U
a30TCOJICPIKAIIIM
COCOANHCHUAM

O600mare W CHCTEeMAaTH3UPOBATH CBEACHUS O
CTPOCHHH, CBOWCTBAaX, NPUMCHCHHH M 3HAYCHHUH
YIJICBOJOB M A30TCOACPIKAIIUX  COCJAMHCHUHU.
BBINIOSTHATE yIIpa)KHEHHUS B COCTABJICHUH PEaKIUi C
y4acTHUeM

HpeI[CTaBHTGHeﬁ YTJICBOJ0B n

a30TCOJIepKALIUX COEMHEHHIA. 3anuceIBaTh

ypaBHEHUS peakuui, WJUTFOCTPUPYIOLIUX

TCHCTUYCCKYIO CBA3b MCKOY Ki1acCaMu

OPraHUYEeCKUX COCIUHEHUH.

128

Kontponsnas padora Ne 5 o
TEME: «YTIeBObI.
A3oTcoaepkalime
COEIMHEHUS

[TpoBoauTh pediekcruio COOCTBEHHBIX TOCTHKEHUI
B HW3Y4YEHUU CTPOCHHUSA, CBOMCTB, MOJyUYEHUS U
MPUMEHEHUSI ~ YIJIEBOJOB M a30TCOAEpKaIluX
COCTUHEHUIA. AHanu3upoBarh pe3yNbTaThI
KOHTPOJbHOW pabOThl W  BBICTpauBaTh IMYTH
JOCTUKEHHS JKEIaeMOro YPOBHS YCIEIIHOCTH.

I'maBa 7. bwuogorndyecku
AKTHBHbIE COeTUHEHU

129

Buramuubnl

Ha ocHoBe MeXIpeaMEeTHBIX CBS3el ¢ Ouosoruer u
9KOJIOTHEH XapaKTEPU30BaTh POJIb BUTAMHUHOB IS
COXpaHEHHUsS M TMOJACP)KAaHUS 370POBbS YEIOBEKA.
KnaccudunupoBars BUTaMHUHBI [0 MPH3HAKY HUX
OTHOILIEHUA K BoJe WM xupam. OnuceiBaTh
ABUTAMHUHO3BI W WX TpoduiIakTuKy. PacmosnaBarh
putamunbel A, C u D.
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DepMeHTHI

XapakTepu3oBaTb (EpMEHTbl Kak OHOJOrMYECKHe
Kataau3aTtopbl OenkoBoi mnpupozasl. CpaBHUBATh
(epMeHTbl C HEOPraHWYECKMMHU KaTajJu3aToOpaMHu.
PackpbiBaTh MX posib B OMOJIOTMH M NPUMEHEHUE B
npoMbliieHHocTy. KnaccuguiupoBats (pepMeHTHI.
YcTaHaBiIMBaTh 3aBUCUMOCTh aKTUBHOCTH (hepMeHTa
oT Temneparypsl u pH cpensl.
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[IpakTnueckass pabora Ne 9
«[eiictBue ¢QepmeHTOB Ha
pa3IUYHbIE BELIECTBAY.

Cob6mronaTe TpaBuiIa TEXHUKH O€30MaCHOCTH TpHU
pabore ¢ sabopaTopHbIM  O0OpYAOBaHHEM U
HarpeBaTeIbHbIMU npubopamu, a TaKXe
XUMHYECKHUMHU peakTuBamH, SKOHOMHO u
OKOJIOTHUECKH TPaMOTHO oOpamarbcs C HUMHU.
UccnegoBaTh  CBOMCTBA  M3y4aeMbIX  BEILECTB.
Hab6mronaTe caMocTOATETbHO MPOBOAUMBIC OTIBITHI U
OoTpaxaTb WX Ha TMHCbME C  TOMOIIBIO
COOTBETCTBYIOIIIMX  YpPaBHEHMII. PukcupoBaTh
pe3yabTaThl HAOIIOIEHUN U (HOPMYITUPOBATH

BBIBOAbI HA UX OCHOBEC
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I'opMoHBI

XapakTepu3oBaTh TOPMOHBI KaK OHOJOTHYECKH
AKTUBHBIC BEIIECTBA, BBIMOJHAIONIME YHIOKPUHHYIO
PETYISINUIO  KU3HEACATENbHOCTH  OPraHU3MOB.
KnaccudumupoBate TOpMOHBI H  Ha3bIBaTh UX




OTJEIBHBIX MpPEACTaBUTENCH: ACTPAaMO,
TECTOCTEPOH, WHCYJWH, aApeHaluH. PackpbeiBaTh
POJIb TOPMOHOB JIsl UICTIOJIb30BaHUS B METUITUHCKUX
LeJsX.
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JlekapcTBa

XapakTepu3oBaTb ~ NPUMEHEHHE  JIEKapCcTB B
¢dbapmakorepanuu U xumuorepanuu. (OcBauBaTh
HOPMBI 3KOJIOTUYECKOT0 M 0€30MacHOro o0paleHus
C JIeKapCTBEHHBIMU Mpenapatamu. DopMupoBaTh
BHYTpEHHEE YOEXKICHHE O HEMPUEMIIEMOCTH Jaxe
OJIHOKPaTHOI'O

MMPUMCHCHUA HAapKOTUYCCKUX

BCIICCTB
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[TpakTrueckas padorta Ne 10

CO6J'IIO,I[aTI> IIpaBujia TCXHUKH 0e30macHOCTH Ipu

«AHaJIN3 HEKOTOPBIX
JIeKapCTBEHHbIX
IIpernapaToB»

pabote ¢ nabopaTOpHBIM OOOpPYIOBaHHEM W
HarpeBaTeIbHBIMU npubopamu, a TaKKe
XUMHUYICCKIMHU peaKkTHBaMH, HKOHOMHO u
DKOJIOTUYECKH TPAaMOTHO oOpamiatbcss C HHUMHU.
HccenenoBars  cBOMCTBA ~ M3y4aeMbBIX — BEILECTB.
WnentudunmupoBaTts OpraHMYECKHE BEIIECTBA C
MOMOIIIBI0  KaueCTBEHHBIX peakinuid. HaOmromath)
CaMOCTOSITEIILHO MTPOBOIUMBIC OIIBITHI H OTPAXKATh HX|
Ha THChME C TOMOIIBIO  COOTBETCTBYIOIIMX|
ypaBHeHHIH. DUKCUPOBATh pe3yJbTaThl HAOIIOJACHUH]

u q)OpMy.HI/IpOBaTB BBIBOJbBI HA UX OCHOBEC
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KonrponsHast  pabota 1O
UTOraM rofa.

136

O06001mee MOBTOPEHHE IO
teme: buonornyecku

AKTUBHBIC COCIMHCHUA

11 kaacc/ 2 rox ooyuenusi (136 yacoB)

I'naBa 1. Ctpoenue atoma

AprymMeHTHpOBaTh NMOHUMAaHHUE CII0)KHOT'O CTPOCHMUS

1 Bsenenue. aTOMa U COCTOSITEIbHOCTH pPAa3jM4YHbIX MOJENEH,
CrpoeHne atoma OTPAXKAKIIUX JTO CTPOECHHE. XapaKTepHU30BaTh
KOPIYCKYJIIPHO-BOJIHOBOM Ayajn3m YaCTHI]
MHUKpPOMHMPA.

2 CtpoeHne aTOMHOTO s/1pa. XapakTepru3oBaTh CTPOCHHE AaTOMHOIO sapa W
N3otonbl. S nepHbie HYKJIOHBI. J[aBaTb  COBPEMEHHOE  OIPEIEIICHUE]
pC€aKknuuu IIOHATHUA «XAMHAYECKIH JJIEMEHT». Pazmmuath

HYKITU/IbI, 1300apbl U H30TOMBI.
3 CocTtosiHME  D2JEKTpOHa B XapakTepu3oBaTh COCTOSIHHE JJIEKTPOHA B aTOMe.

atoMme. KBaHTOBEIE UnCiia

O0600maTe TOHATHS «OPOUTATBY H «JIEKTPOHHOE]
00I1aKo».




Crpoenue
000JI04eK

AIEKTPOHHBIX|
aTOMOB.

DJIEKTPOHHBIE U

ANEKTPOHHO-TpaduyecKue

bopmyIbl

XapakTepu30BaTh BaJCHTHbIE BO3MOKHOCTH aTOMOB
XUMHUYECKHUX 3JIEMEHTOB, 00YyCIIOBJICHHBIE]
pasznuuHbiMu  ¢aktopamu. CpaBHHMBAThH

«BAJICHTHOCTBb» U «CTCIICHb OKUCIICHUA.

IIOHATHA

4 Otkpseitue .M. 1 XapakTepu3oBaTh IMYTH CTAHOBJICHUS HAYy4HOI]
MenieneeBbIM TEOpUM Ha mnpumepe OTKpbITus Ilepuoanyeckoro
[lepuonuueckoro 3akoHa 3aKOHa.

6 [lepnonnueckuit  3akoH u 1 XapakTepru3oBaTh pPAa3BUTHUE HAYYHOU TEOPUU HA|
CTPOEHHUE aTOMa npuMmepe YTOYHEHUS (bopMyIHpPOBOK

[Tepuonuueckoro 3aKOHa. VYcraHaBiIMBaTH
3aBUCUMOCTb MEXKIY CTPOCHHUEM aTOMa XUMHUYECKOTO
JJIEeMEHTa M ero nosnoxxeHueMm B Ilepuoaunueckoif
cucteMme xuMmudeckux snementoB .M. Menpeneena.
OnucelBaTh MEPUOJUYECKOE H3MEHEHHE CBOWCTB
AJIEMEHTOB: panuyca aToMma,
3JIEKTPOOTPHULIATEIILHOCTH.

7 3aBUCUMOCTh coiictB| 1 AprymMeHTHpOBaTh 3aBUCUMOCTh CBOMCTB 3JIEMEHTOB
9JIEMEHTOB U COEAMHEHUI OT U COeIMHEHMH 0T uX nojoxeHus B Ilepuoauueckoit
UX MOJIOKEHUS B cucreme. [IporHo3upoBaTh CTpOE€HHE aromMa H
[lepuonuueckoit  cucreme. CBOWMCTBA XMMMYECKHX 3JIEMEHTOB M 00pa30BaHHbIX
3nayenue Ilepuoauueckoro UMM COEJMHEHHMH OT UX  TOJOXKEHUs B
3aKOHa [Tepuonuueckoii cucTeMe. XapakTepu30BaTh

3HauyeHue [leproauueckoro 3akoHa.

8 O06o06muenne ull O6o0marh M CHCTEMAaTU3UPOBATH CBEACHUSA O
CUCTEMAaTH3alMsl 3HAHUM IO CBOMCTBaX XMMHMUYECKUX JIEMEHTOB U 00Pa30BaHHBIX
teMe «CTpoeHHre aromay MMU COEJIMHEHHUM OT CTPOEHHUS UX aTOMOB.

9 KonTponbnast padora Ne 1 mo| 1 Bemonuate  ympaxksHeHus 1o Tteme «CTpoeHue
teMe: CToeHune aroma atoma». IlpoBomuTh pedrekcuio coOCTBEHHBIX

JOCTHKEHUN B  MW3YYEHHHM CTPOCHMsI  aToOMa.
AHaIN3UPOBATh PE3yNIbTAaThl KOHTPOJIBHOM paboOThl U
BBICTPAuBaTh MyTH JOCTHKEHUS KEIAEMOI0 ypOBHS
YCIELHOCTU

I'naa 2. Crpoenue Bemecrna.| 13 XapakTepHu30BaTb XMMHUYECKYIO CBSI3b KakK IPOLECC

JucnepcHble CHCTEMBI H PacTBOPBI. B3aMMO/ICHCTBHS aTOMOB C 00pa30BaHUEM MOJIEKY,

10 Xumudeckasi cBsi3b. Monnast | 1 MOHOB W pamukanos.  Knaccuduuuposars

CBA3b

XMMHYSCKHE CBS3U. YCTaHABIMBATh 3aBHUCHMOCTH

MEXIy THUIIOM XHMHYECKOM CBA3M W THUIIOM
KPUCTAJUTMYECKOUN PEIIETKH.
XapakTepru3oBaTb HOHHYK) XHMHYECKYHO CBS3b.

IIporHo3upoBaTh CBOMCTBAa BEIIECTB C HOHHOU
KpUCTalIueckoil pemerkoil. Kiaccuduuuponatsb
HOHBI 110 Pa3JIM4YHBIM IIPU3HAKAM.




11

KoBanenTHas cBA3b

XapakTepu30BaTh KOBAICHTHYIO XUMUYECKYIO CBSI3b.
KnaccupunupoBarb ~ 3TOT  TUO  CBA3M IO
3JIEKTPOOTPHULIATENILHOCTH, o crocoOy
NEPEeKPBbIBAaHUS  DJIEKTPOHHBIX  OpOUTanei, 1o
KpPaTHOCTH, 110 MEXaHU3MY 00pa30BaHUS.
YcranaBanBaTh 3aBUCUMOCTD MCXKAY HOJSPHOCTBIO
MOJIEKYJIBI U €€ T€OMETPUEH.

12

Merannndeckas CBI3b

XapakTepu3oBaTb METAUIMYECKYI0 XHMHUYECKYIO
CBA3b. YcranaBauBaTh 3aBUCUMOCTDb MCKIAY
(U3MUIEeCKUMHU CBOMCTBAMU METAJJIOB U
METaJUIMYE€CKOU KPUCTAININYECKON PEIIETKON

13

Bonopoanas CBSI3b.
OCHOBHBIE THIIBI
MEXMOJICKYIJIIPHOTO
B3anNMOICHCTBUSI

XapakTepu30BaTh BOJOPOJHYI0 XUMHYECKYIO CBS3b.
KnaccudumupoBats 3TOT THUI CBS3H. PackpbhiBaTh
OMOJIOTMYECKYI0  POJb  BOJOPOAHOM  CBS3M B

OpraHu3anuu CTPYKTYp
XapakTepru30BaTh OCHOBHBIE THIIBI

OMOMOIUMEPOB.

MECKMOJICKYIIIPHOI'O BSaHMOHeﬁCTBHH

14

Enunas npupona
XUMHUYECKUX CBA3EUN

AprymMeHTHpOBaTh  OTHOCUTEJIBHOCTh  THUIIOJIOTUU
XUMHYECKMX CBSI3€d Ha OCHOBE €IMHCTBA HX
IIPUPOJBI

15

IIpocTpancTBEHHOE CTpOCHUE
MOJIEKYII

Ha  ocHOBe  BHYTpHUIPEIMETHBIX  CBSI3eH €
OpPraHMYEeCKOW XHUMHEH OCYIIECTBIATh MEPEHOC
CBE/ICHUI 0 THOPHUIN3AIMH SIEKTPOHHBIX OpOuTaneit
Y HAa HEOPraHWYECKHE BEILECTBA.

VYcraHaBnuBaTh ~ 3aBUCMMOCTb ~ MEXKIY  THUIIOM
ruOpuaM3ali  DJIEKTPOHHBIX  opoOuTtanmeil  u
FEOMETPUEH OpPraHWYECKUX U  HEOPraHMYECKHUX
MOJIEKYI

16

Teopusa crpoenus
XUMHNYECKUX COC}II/IHCHI/If/'I

@OopMyIMpOBaTE OCHOBHBIE TIIOJIOKEHHUS TEOpPUH
XUMHUYECKOTO CTPOEHUs OPraHUYECKUX COCIUHEHUN
U COBPEMEHHOW TEOPHUM CTPOCHMS U IOATBEPKIATH
UX IIpUMEpaMUu U3 OPTraHUYECKOU U HEOPraHUYECKOU
XUMUHU. XapakTepu3oBaThb SBICHUE HW30MEpUU U
MOATBEPKIATh €€ IpUMepaMu  H30MEpPOB U3
OpraHNYeCKON U HEOpraHW4eCKOMn XUMHH.
YcranaBnuBarhb 3aBUCUMOCTh CBOMCTB
OPraHWYECKHX M HEOPraHMYECKUX BEIIECTB OT

B3aMMHOT'O BJIMSIHUSA aTOMOB B MOJICKYJIaX.

17

OCHOBHBIE HalpPABJICHUS
Pa3BUTHS TEOPUU CTPOCHHUS

XapakTepru30BaTh 3aBUCUMOCTh CBOMCTB BEIIECTB HE
TOJILKO OT XUMHUYECKOT0, HO U OT UX DJIEKTPOHHOTO
U T[POCTPAHCTBEHHOTo  cTpoeHHus. OOBACHATH
CBOMCTBa MOJIEKYJI OPraHUYECKUX BEHIECTB Kak
(GYHKIHIO HHAYKITUOHHOTO U

Me30MEpHOro 3P PeKToB
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[Tonumepbl opraHuyeckue u
HEOpraHUYecKue

XapakTepu3oBaTh YHUBEpPCATbHBIN XapakTep
MOHATUSA  <TIOJUMEPBDY Il  OPraHUYECKUX U
HEOPraHMYECKUX BEIIECTB, KJIACCU(PHUIIMPOBATh UX U
apryMEHTUPOBAHHO PacCKpbIBaTh UX POJIb B JKUBOU U
HEKUBOU IIPUPOJE U )KU3HU YEIIOBEKA

19 YucTele BEIECTBA U CMECH. XapakTepru3oBaTh YHUCTHIE BEIIECTBA U CMECH.

PactBopsbl KnaccuduuupoBarb XUMHYECKHE BeLlecTBa IO
YUCTOTE PACTBOPOB B 3aBUCUMOCTH OT COCTOSIHHUS
pPacTBOPEHHOI0 BEILIECTBA (MONeKyIspHbIE,
MOJIEKYJISIPHO-MOHHBIE, HOHHBIE).

20 CriocoObl  BBIpayKEHMSI OnepupoBaTh KOJIMYECTBEHHBIMU
KOHLIEHTPALlUU PaCTBOPOB XapaKTepUCTUKAMU COJNEP)KAHHUS PACTBOPEHHOIO

BELIECTBA.

Pemartb pacueTHble 3a1a4u C IPUMEHEHUEM MTOHATUI
«pacTBOPUMOCTbY», «KOHILIEHTpAlMsl PacTBOPOBY,
«PacTBOPEHUE KPUCTAJUIOTUIPATOBY.

21 [lonsiTve 0  aUCHEPCHBIX XapakTepus3oBaTh JUCIEPCHBIE CUCTEMBI.
cucTemMax, Hux Knaccupunuposare  ux. PackpsiBaTh poiib
KJIacCU(UKaLMS U 3HAaUCHHE JUCIIEPCHBIX CUCTEM B IIPUPOJIE, HA TIPOU3BOJACTBE U

B OBITY.

22 O6o06menne " O6o0mare ©W CHCTEeMAaTU3UPOBAaTh CBENEHUS O
cUCTeMaTu3aluusl 3HaHUM 10 TUIIOJIOTUM  XMUMMUYECKUX CBSI3eH U
Teme «CTpoeHHe BeleCTBa. KPUCTAJJINYECKOM CTPOCHHUU BEIIECTBA, O YHUCTBIX
JlucniepcHble CUCTEMBI U BELIECTBAX U CMECSIX.
pacTBOpBD»

23 KonTponsnas pabora Ne2 no BommonusaTe  ynpaxsHenus mno Tteme «CTpoeHue

teme: CTpoeHHe BellecTBa.
JucniepcHble  CHUCTEMBI U

pacTBOPBI.

BemiecTBa. JlucrepcHble CHUCTEMBI W PAaCTBOPBI».
[TpoBoauTh peduiekcuto COOCTBEHHBIX JOCTHKEHUN
B U3YYEHUU CTPOCHUS BEIECTBA, YHCTHIX BEIIECTB U
cMecell. AHanM3UpoBaTh PE3yJIbTaThl KOHTPOJBHOM
paboThI U BBICTpauBaTh MyTH JTOCTHKEHUS
YKEJIaeMOro YpOBHS YCIEITHOCTH

I'naBa 3. Xumuyeckue peakiuuu 19 XapakTepu3oBarth MpPU3HAKU XUMHAYECKAX
eakmuii. OTiauuate HUX  OT  SJAEPHBIX.
24 Knaccudukanus xumudecknx | 1 peaxil P
. XapakTepHu30BaTh SJICPHBIC PEAKIIUU M OTPaXKaTh
peakuuid Mo YUCIy W

COCTaBYy
BEIECTB U JPYTHM IIPH3HAKaM

pearupyomumx

3Ty XapaKTEPUCTHUKY HA IHUCBME C TMOMOIIBIO
YpaBHEHUM.

KnaccudpunupoBaTe XUMUYECKHE peEaKlUu IO
YUCIly M COCTaBy pPEarupyroliuX BeEIIECTB H
JpYyTUM TpU3HAaKaM. YCTaHaBIMBaTh oOliee U
pasiM4yHOe NS JAaHHOW KJIacCH(pUKAIUKA B
OpraHUYEeCKON U HEOPraHUYECKON XUMUH.




25 Knaccudukammss  peaknuii 1o XapakTepru3oBaTh
M3MEHEHMIO CTeleHen OKHCIIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxkuuu
OKHCJICHUS aTOMOB (OBP).

Knaccudumuposars OBP.

26 CocraBieHue ypaBHEHHH CocTaBusiTh ypaBHEHHS
OKHCIIUTEIbHOBOCCTAHOBUTEIIBHBIX OKHCITUTETbHOBOCCTAHOBUTEIBHBIX peakiuii
peakuuii METOZOM 3JIEKTPOHHOrO OamaHca ¥ METOJOM

MOJTypEeaKnid.

27 TernoBbie 3¢ (deKkTel U MPUYHHBI XapakTepu3oBaTb ~ Hadajga  TEPMOAMHAMMKHU.

MPOTEKAHUS XMMUYECKHUX PEaKIIii OtpakaTh Ha  THCbME  TEPMOXHMHUYECKHE
pPEaKIMU U MIPOU3BOAUTH PacueThl HA UX OCHOBE.
[TporHo3upoBaTh  BO3MOXHOCTb  IPOTEKaHUs
XMUMUYECKON peaKkIuH.

28-29 | PacueTsl 1O TEPMOXUMHYECKUM Hcnnb30BaTh TEPMOXUMHUUYECKUE YPABHEHMS IS
YPaBHEHUSIM pacueramacchl (0O0beMa) YYaCTHHUKOB peakiuH,

KOJINYECTBA TEIUIOTHI W TEIUIOBBIX 3P HEKTOB
peaxkun

30 CkopocTh XUMHUYECKOU Xapakrepu3oBaTh CKOpOCTb XUMUYECKON
peakuuu pEeaKkUMMU U yCTaHABJIUBATh 3aBUCHUMOCTb MEXIY

ATOM BEJIMYMHOM W Pa3IUYHBIMU (AKTOpaMHU:
npupojaa pearupyomux BEIIIECTB,
KOHIIGHTpaLus, TeMIepaTypa, IOBEPXHOCTb
COIIPHUKOCHOBEHUS BEIIIECTB. Nzydats
3aBUCUMOCTH CKOPOCTH XUMHUYECKOU PEaKIuu OT
9TUX (haKTOPOB MyTEM HAOJIOACHUS U OMUCAHUS
XUMHYECKOTO  DKCIIEPUMEHTa C  MOMOIIBIO
POJIHOTO SI3bIKA U 3bIKa XUMHUHU

31 Karanms u xaTanu3aTopbl XapakTepu30BaTh KaTall3 W KaTallM3aTOpbl Kak
CHOCOOBI yIIPABIICHUSI CKOPOCTHIO XUMHYECKON
peakiuu. ONHCHIBATH MEXaHW3M TOMOTEHHOTO,
reTepOreHHOro U JepMEHTaTUBHOIO KAaTaIu30B.

32 XUMHUYECKOE PaBHOBECHE XapakTepu30BaTh XHMHYECKOE paBHOBECHE H

MIPOTHO3UPOBATH CIIOCOOBI €70 CMEIICHUSI.

33-34 | Pemenue 3ajau o TEME Pemate pacueTHble 3a7ayd MO XUMHUYECKOU
«CKOpOCTh XUMHYECKOW PEaKIny. KWHETHKE W XUMHUIECKOMY PaBHOBECHIO
XHWMHYECKOE
paBHOBECHE»

35 [Ipaktnyeckas pabora Ne 1 ITpoBoauTs, HabII01aTh " ONMCHIBATh
«CKOpOCTh XUMHUECKUX XUMHYECKHH SKCIIEPUMEHT C TIOMOIIBIO POJTHOTO
peaxImin s3bIKa U s13bIka XUMUHU. CoOMroiaTh  MpaBHiIa

TEXHHUKHU 0€3011acHOCTH
36 [MpakTuyeckas padora Ne 2 [TpoBoUTH, HaOII01aTh U OIKCHIBATh

XAMHUYECKUN




«XUMHYECKOE PABHOBCCHEY

HKCIIEPUMEHT C ITOMOIINBIO POTHOTO SI3BIKA M S3bIKA
xumun. CoOmrogaTh MpaBuia  TEXHUKH
0e30macHOCTH

37

DNeKTpOoNIUTHYECKAs
T CCOIIHAITUS

OHpGIIeHSITB IHOHATHUA (OJICKTPOJIUTEI»,

«HEIJICKTPOIUTHI», <OIEKTPOIUTUYECKAS
DopMyIHpPOBATH
ANEKTPOJIUTUUECKON

Jucconuanuu. XapaKTCpI/ISOBaTB CIIOCOOHOCTD

JUCCOL A . OCHOBHBIC

ITOJIOKCHUA TEOpHUHU

AJIEKTPOJINTA K JUCCOLMALMU Ha OCHOBE CTEIEHU
ANIEKTPOJINTUYECKOW  JAMCCOLMAllMM U Cpeay
pactBopa Ha ocHoBe noHstua pH. 3anuceiBaTh
YPaBHEHHS  DJIEKTPOJIUTUYECKOW  JAMCCOLMALMH.
CpaBHUBaTh  3JEKTPOIPOBOAHOCTH  PacTBOPOB
AIIEKTPOJIUTOB. [Ipencka3biBaTh CMeIlleHne

PAaBHOBCCHA JUCCOLIMAIINN c71a0BIX KHCJIIOT.

38

CaoiicTBa pacTBOpPOB
AIIEKTPOJIUTOB

OnuceiBaTh CBOMCTBA PACTBOPOB AJIEKTPOJIUTOB KaK
GyHKIMIO 00pa3yroMIMXCs MPH AUCCOIMAIIMA UOHOB
W OTpakaTh WX Ha IMHChME C TIOMOIIBIO HMOHHBIX
ypaBHeHUU. Onpenensars BO3MOKHOCTh MPOTEKaHUS
peaKuii MeXIy pacTBOpaMH JIEKTPOIUTOB

39

I'mpponuz

Xapaktepu3oBaTh ~ THAPOIM3  KaKk  OOMEHHOE
B3aMMOJIEHCTBUE BEIIECTB C BOJOH. 3alKCHIBATH
YpaBHEHUS pPEaKIMi TUAPOIH3a Pa3IHYHBIX COJICH.
Pasnuyare ruaponu3 Mo KAaTHUOHY W AHUOHY.
[Ipencka3piBaTh peaklMIO CPEAbI BOJHBIX PACTBOPOB
coyiel, 0Opa30BaHHBIX CHJIBHBIM OCHOBaHHEM U
cJ1aboi KHCJIOTOM, CJIa0bIM OCHOBAaHMEM H CHIILHOM
KHCJIOTOM.

PackpriBath poJb o0paTuMoro THJIPOTTN3a
OpPraHMYECKUX COEJMHEHUN KaK OCHOBHI OOMeEHa
BEIIECTB B JKUBBIX OpraHu3dMax H OOpaTUMOTo
rugponuza AT® kak OCHOBBI JHEPreTHUECKOTO
oOMeHa B )KMBBIX OpraHU3MaXx.

40

IIpaktnyeckas pabora Ne 3
«I'maponus»

[TpoBoaNTH, HAOMIOATH U OMUCHIBATH XUMUYECKUI
HKCIIEPUMEHT C MOMOIIBI0 POJHOTO fA3bIKA W SI3bIKA
xumun. CoOnrofaTh TMpaBWiIa  TEXHUKH
0e30macHOCTH

41

O6o06meHue u
cUCTEMATH3alus 3HAHUI 10
TeMe «XHUMUYECKHE
peaKIum»

O6o0marh M CHCTEMAaTU3UPOBATH CBEACHUSA O
KJaccu(UKaM U 3aKOHOMEPHOCTSAX IPOTEKAHHS
XUMUYECKUX PEAKIUN B TAKMX BAKHEUIIINX
Pa3HOBUIHOCTSAX, Kak OBP n peakunu ruaponmnsza




42

Kontponbras padorta Ne 3 mo
TeMe: «XUMHYECKUE
peaKIm»

BpImosHATE ynpakHeHUs MO TeMe «XUMHUYECKUE
peakuum». IlpoBonuth pediaekcruio coOCTBEHHBIX
JOCTHKEHUI B W3YYEHUU THUIIOJIOTUHM XUMHYECKHX
peaxkuii, TepMOIMHAMUKHA U XUMUYECKONH KMHETUKH.
AHaIM3UpOBaTh PE3yabTaThl KOHTPOJIBHOW PabOTHI U
BBICTpanNBATh MMYTHU AJOCTHIKCHUA KCIACMOI'0 YPOBHA
YCHEITHOCTH

I'nasa 4.

BemecTBa M MX cBoOlicTBa

86

43

Knaccudukanms
HEOPraHMYECKUX BEIIECTB

KnaccugpunupoBarb HeOpraHu4eckue BEIECTBA IO
pa3HbIM NIPU3HAKAM.

AprymMeHTHpoBaTh OTHOCUTEIBHOCTh
KJaccu(pUKaIMM HEOPTraHUIECKUX BEIIECTB

44

KommiiekcHple  coenuHeEHUs
HEOPraHUYECKHE U
OpraHUYECKUE

Paznuuars KOMILJICKCHbIE COCIMHECHHUS.
@opMynHpOBaTh OCHOBHBIC IOJIOKEHUS TEOPUU
CTPOCHHUSI KOMIUIEKCHBIX COCTMHCHUI

A. Bepnuepa. KrnaccubunupoBaTe U  Ha3bIBaTh
KOMILUIEKCHBIE COeIMHEHMsS. PackppiBaTh 3HAUEHUE
KOMILIEKCHBIX COEIMHEHUM.

45

Knaccudukanms
OpPraHUYECKUX BEIIECTB

KnaccudumupoBars opraHnueckue COEAMHEHUS IO
pa3HbIM NPU3HAKAM

46

OO0mias xapakTepucTHKa
METAJUIOB U UX COEIUHEHUN

XapakTepu3oBaTh  MOJOXEHHE  METAUIOB B
[lepuomnueckoit cucreme JI. U. Mengeneesa.
OOBSCHATH OCOOCHHOCTH  (DU3MYECKHX CBOWCTB
METAJUIOB HA OCHOBE OCOOCHHOCTEH CTpOCHUS]
aTOMOB U KPHCTAJIJIOB

47

XHUMHUUYECKHE CBOMCTBA
METAJJIOB

XapakTepu3oBaTh OOIIME XWMHUYECKHE CBOWCTBA|
METAJUIOB KaK BOCCTAHOBUTEJIEH Ha OCHOBE CTPOCHMS]]
WX aTOMOB U TMOJIOXKEHHUS B 3JIEKTPOXHUMHYECKOM|
psady HampsbkeHud MeTtannoB. Pasznuuate oOmiee,
0COOCHHOE U EAMHHYHOE B CBOMCTBAX KOHKPETHBIX|
METAJUIOB W uX rpynn. HMiumoctpupoBaTh CBOM|
BBIBOJIBI M apTyMEHTHhl YPaBHEHUSIMH XHUMHYECKHUX|
peakmuii u paccMoTperrem ux B ceete TOl u OBP.

48

Kopposus metannos

XapakTepu3oBaTh KOppo3uIo U ee BuAbl. [Ipennarars
CHoCcOObI  3alUTHl METAIJIOB OT KOPpPO3UU Y|
apryMEHTHPOBaTh BBIOOpP croco0a. YcTaHaBIMBATH
3aBUCUMOCTh MEXIYy KOPpO3HEH METauioB M|
YCJIOBUSIMU OKPYXKAIOIIEH Cpeabl

49

HOHy‘{eHI/IC MCTAJJIOB

XapakTepru30BaTh HAX0XIEHUE METAJUIOB B IPUPOJIE
u OCHOBHBIE CHOCOObI ux MOJTyYEHUS.
KonkperusupoBath 3TH  crmocoObl  ONHCaHUEM|

XUMHYCCKUX ITPOLECCOB B MCTAJLTYPTUA




50

DIIEKTPOJIN3.

XapakTepHu3oBaTh AIIEKTPOJTH3 KaK
OKHCITUTEIIbHOBOCCTAHOBUTEIIbHBIN nporiecc.
[Ipencka3piBaTh KaTOAHBIC M AHOIHBIC MPOIECCHI C
WHEPTHBIMU U aKTHBHBIMH JJIEKTPOJAMU M OTPAKATh
HUX Ha MHUCbMC JId pacCIlyIaBOB U BOJHBIX PaCTBOPOB
AJIEKTPOJIMTOB. PacKpbIBaTh MPAKTUYCCKOE 3HAYCHUE

3IIEKTPOJIN3a.

51-54

Pemrenne 3amau Ha pacyer
Maccel (0OBEMa) TPOIYKTA|
peakiuu

Hcnonb30BaTh 3HaHUS O XHUMHUYECKUX CBOMCTBAX|
BEILIECTB JUIsl pelieHus 3anad. [I[puMeHsTh MeTo/bl
OnpeJIeJICHUs] KOJUYECTBA BEIIECTBA U PACUETOB IO
YpaBHEHUSIM PEAKIIMI J1JIsl pEeIIeHHs 3a/1a4.

55

XUMUYeCKHe HMCTOYHHKU
TOKa

XapaKTepI/IBOBaTB XHUMHUYCCKHUEC HMCTOYHHUKH TOKAa.
CoCTaBIATh TaJIbBAHUYCCKHUE 3JICMCHTHI.

56

Il{enouHBIC METAILIBI

XapaKTepI/BOBaTB ICJIOYHBIC MCTalJIbI n HX
COCANHCHUA Ha OCHOBC
HepHOﬂquCKOﬁ CHUCTEMC 3JICMCHTOB

ITOJIOKCHU A B|

JA.W. MeHnneneeBa M CTPOEHHUSI ATOMOB B CBETE
obero, 0COOEHHOTO 51

NnentudumpoBarh IENOYHBIE METAUIBI U UX|

€ JUHUYHOTO.

COCIUHCHUA

57-58

bepwunii, marauii u
LIEJI0YHO3EMENbHBIE METAILIIBI

XapaktepuzoBatb Metauisl |IB rpynmbel m uX
COCIMHEHMUS Ha OCHOBE IMOJIOKCHUS B
[Tepuonuueckoit cuctemMe 3JIEMEHTOB
JI.W. MeHnneneeBa M CTPOEHHUsSI aTOMOB B CBETE
00111er0, 0COOEHHOr0 U €IMHUYHOTO.
WNnentudumnmposaTh MIeI09HO3EMETbHBIE METAJLIBI U

nX COCANHCHUA

59

ATIOMUHUHA © €ro
COETUHEHUSI

XapaKTepI/I3OBaTB aJIIOMUHUNA M €r0 COCOUHEHHS Ha
OCHOBC CTPOCHUS aTOMa, O6IJ_II/IX CBOMCTB METAJIJIOB 1
0COOECHHBIX CBOMCTB aJIFOMHHUS U aM(I)OTepHOCTI/I €ro
OKCHaa U TUAPOKCHUIA.

60

Mertamiel  OOOYHBIX
noArpymnim. Mens

XapakTepru30BaTh METAIbI MOOOYHBIX MOJATPYIII IO
uxX TnosoxeHuto B Ilepuommueckoil  cucreme
aneMeHToB .M. MenzaeneeBa U CTPOEHUIO aTOMOB.
XapakTepu3oBaTh CTPOEHUE AaATOMOB, MOJy4YEHUE,
NMPUMEHEHUE W CBOWCTBA MEIM M BAXKHEHUIIUX €€
COETMHEHU.

61

IMunk

XapakTepr30BaTh LIUHK U €0 COEIMHEHNUSI HA OCHOBE
CTpOEHHMSI aroma, OOIIMX CBOWMCTB METaNIOB M|
OCOOCHHBIX CBOWCTB ILIMHKAa M aM(OTEPHOCTH €ro|

OKCHJIa ¥l THIPOKCH/IA.




62

Kemeso

XapakTepu3oBaTh KeEJIe30 M €ro COSAUHEHUS Ha|
OCHOBE CTPOCHHS aTOMa, OOITUX CBOMCTB METAJIOB H
OCOOEHHBIX CBOWCTB JKeie3a, amM(pOTEPHOCTH €ro
okcuga u ruapokcuna (I11) m KUCIOTHBIX CBOWCTB
okcyupa u ruapokcuaos (VI). Unentudunuponath)
katuonsl keneza () wu  (lll). VYcranaBnusath)
3aBHCUMOCTD MEXITy KHCIIOTHO-OCHOBHBIMU
CBOWCTBAMH OKCHJOB U THAPOKCHIOB XKeleza WU
3HAYCHUEM CTEIICHU OKUCIICHUS.

63

Xpom

XapakTepru30oBaTh XpPOM U €r0 COSAMHECHUS Ha OCHOBE
CTpPOCHHS aromMa, OOIMMX CBOWCTB METaNIOB M|
OCOOCHHBIX CBOHCTB Xpoma, aM(OTEPHOCTH €ro
okcuga u ruapokcuna (1) m KUCIOTHBIX CBOWCTB
okcuga u ruapokcunaos (VI). Unenrndunuposars
XpoMaTr- W JUXpOMAT-MOHBL. Y CTaHaBIIMBATH)
3aBHCUMOCTD MEXTY KHCJIOTHO-OCHOBHBIMH|
CBOMCTBAMH OKCHJIOB M THIPOKCHIOB Xpoma H|
3HAYEHUEM CTEIIEHN OKUCIICHU.

64

Mapranen

XapakTepru3oBaTh MapraHel] U ero COeAMHEHUs Ha
OCHOBE CTPOCHHSI aTOMa, OOIIHUX CBOMCTB METAJIOB Y|
OCOOEHHBIX CBOWCTB MapraHila, €ro OKCHUIOB U
TUJIPOKCHUIOB. Y CTaHABIMBATh 3aBUCUMOCTb MEXNY|
IpOoAYKTaMU BOCCTAHOBJICHHA IICpMaHTaHaTa KaJIvisid 1
cpenoi pacteopa.

65-66

Obmas XapaKTepUCTHKA
HEMETAJJIOB U MX
COECIMHEHU I

XapakTepu3oBaTh  IOJIOKEHHE  HEMETAIJIOB B
[lepmonnueckoit  cucreme .M.  Menneneesa.
OOBSCHATh MNPUYMHBI AUIOTPONMM HA OCHOBE
0COOEHHOCTEHN CTPOEHMSI ATOMOB M KPUCTAJUTMYECKHUX|
pemeTok.  OOBSICHATH  NPUYUHBI  MHEPTHOCTH|
OJ1arOpoJIHBIX Ta30B OCOOEHHOCTSAMHU CTPOEHHS HX
aTOMOB M  JIOKa3blBaTb OTHOCHUTEIBHOCTb 3TOMH|
XapaKTEPUCTHKH.
OOBACHATH ~ KHCIOTHO-OCHO  BHBIE  CBOMCTBA|
BOJIOPOJHBIX COEIMHEHU N HEMETaJIJIOB
O0COOEHHOCTSIMU CTPOEHMSI UX aTOMOB U MOJIOKEHUS B
ITepuonuueckont  cucreme .M.  Mengeneena.
OOBACHATh U3MEHEHUE KUCIOTHBIX CBOWCTB OKCHJIOB
U THAPOKCHAOB HEMETAJNIOB 3HAYEHHEM CTEIIEHU|
OKHCJIEHHUS U TI0JI0’)KEHUEM HEMETAINIOB B

[Tepuonnueckont cucreme .M. Menneneesa

67

OO01me XUMUAYECKUE
CBOMCTBAa HEMETAJUJIOB

PaCCManI/IBaTL O6H.II/IC XUMHUYECKHE CBOMCTBA
HEMETAJJIOB KaK OKHUCIIMTENIEl M BOCCTAaHOBHUTEIIECH.
HHHIOCTpHpOBaTL CBOM BBIBOJAbI W ApPTYMCHTBI
YpaBHCHUAMU XUMHYCCKUX peaKum‘/'I n




paccmotpenueM ux B ceere OBP.

68

Bomopon u ero coemuuenust

XapakTepu3oBaTh CTPOCHUE aTOMa BOJOpOJaA U €ro
JIBOMCTBEHHOE TmooxkeHue B  l[lepuoandeckon
cucteMe. OOBICHATH  XUMHYECKHE  CBOMCTBa
BOJ00]1a KaK OKUCIHUTEISA 1 BOCCTAHOBUTECIIA.
Wnentudunuposars BOIOPO/I.

69

I'amorens! u ux COCOAUHECHUA

XapaKkTepru30BaTh CTPOCHUE aTOMOB M KPUCTAJJIOB U
CBOMCTBA TaJIOTEHOB M HUX COEAMHEHHH B CBETE
00111er0, 0COOEHHOT0 ¥ €JUHUYHOTO. Y CTaHABINBATH
3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB TaJOrCHOB M
HUX COCAUHEHHMI B 3aBUCHMMOCTH OT MX IIOJIOXKCHUS B
[lepuonnueckoit  cucreme.  Mnentudunuponars
rajg0reHH1-HOHBI.

70

XaJIbKOT€Hbl — TMPOCTHIE
BEILIECTBA

XapakTepus3oBaTh AUIOTPOIHIO KHCIOPOJa, €ro
CBOﬁCTBa, HOJIyquI/Ie nu HpI/IMeHeHI/Ie O30HA "
kuciopona. PackpeiBaTh  pojb  KHCIOpOJa B
OpraHu3aIy JKU3HU Ha 3emiie U WHTeHCHU]HUKauu
MMPOM3BOJICTBEHHBIX IPOIECCOB. XapaKTEPHU30BaTh
CTPOCHHE aToMma, AJIOTPOITHIO Cephl,
MIPOTHO3MPOBATh €€ CBOWCTBA, MOJTBEPXKAATh HX
ypaBHeHI/ISIMI/I COOTBGTCTBYIOHH/IX peaKuHﬁ.
[Ipemmarate crmocoObl  TOJNY4eHHS] Ha OCHOBE
HaAXO0XIACHUA B HpI/IpOI[C. YCTaHaBJ'II/IBaTB
3aBUCUMOCTH MC)KI[y O6J'IaCT$IMI/I HpI/IMeHeHI/ISI CCpBI
M €€ CBOMCTBaMH.

71

CoenuHeHus cepbl

XapakTepu3oBaTh CTpOEHHE MOJIEKYJIbI
cepoBoJopoaa U IIPOrHO3UPOBATH
BOCCTAaHOBUTEJIbHBIE CBOMICTBa, IMOATBEPKAATH HX
YPaBHEHHUSMH COOTBETCTBYIOIINX PEAKIIUMH.
OnwuceiBaTh  (PU3HOIOrHYECKOe JAEHCTBHE
CEpOBOIOPOAA U TNEPBYIO NOMOIIb MPU OTPABIECHUU
UM.

XapakTepu3oBaTh OKCHIbBl CEPbl KAaK TUIIUYHbIE
KHCIIOTHBIE  OKCHABl U TOATBEPXKAAaTb  ITY
XapaKTePUCTUKY YPaBHEHHUSIMH COOTBETCTBYIOIIHX
peaKuuid.

Ha ocHoBe aHanmza HaxoXJIEHHUS CEpbl B MPUPOJE
npeajgaraT HMCTOYHUKHM CBIPbS JUISL  TOJY4YEHUS
CEpHOM KHUCIOTBI M MPOTHO3UPOBATH  CTAIUH
mpon3BoJcTBa. OnuChIBaTh NMPOU3BOACTBO CEPHOMN
KHCJIOTBI Ha OCHOBE HAay4HbIX IPHUHIHUIIOB
npousBoAcTBa, npuHnuna Jle  Illatense wu




TpeOOBaHMIT AKOJIOTHYECKON 0€30MacHOCTH.
XapakTepus3oBaTh COCTaB, KJIacCU(DUKAIIMOHHYIO
MPUHAJICKHOCTh U CBOMCTBa pa30aBlieHHOW U
KOHIIEHTPUPOBAHHOM CEpHOM KUCIOTHI B cBeTe T[]
u OBP. Unentuduuuposats cynbQuia-, cyabpuT- u
Cynb(ar-aHUOHBI.

72

A30T U ero cCoOeIUHEHU

XapakTepu3oBaTb CTPOCHUE ATOMOB M KPHUCTAJLIOB
a3oTa, ero (U3MYEeCKWe M XHWMHUYECKHE CBOMCTBA,
[IOJIyYdeHUE W IPUMEHEHHE. XapaKTepu30BaTh
CTPOCHHME MOJIEKYJIBl aMMHaKa, €ro IIOJy4YeHHeE,
coOupaHue M paclio3HaBaHME, a TAK)KE CBOMCTBa B
ceete OBP u o0Opa3zoBaHMs KaTHOHAa aMMOHHMSL.
OnuceiBaTh (QPaKIUOHHYIO MEPErOHKY BO3AyXa.
XapakTepu3oBaTb  OKCHIBl a30Ta Ha OCHOBE
OTHECEHUS UX K O0e3pa3iMuHbIM WM KHUCIOTHBIM
okcugam. aeHTuunmupoBaTh ux.

XapakTepu3oBaTh COCTaB, KJIacCU(UKALUOHHYIO
NPUHAJIEKHOCTh U CBOMCTBAa pa30aBIeHHON W
KOHLIEHTPUPOBAHHOM a30THOM KUCIOTHI B cBeTe TO/]
u OBP. OmnuceiBaTh cocoObl MOMTYYEHUS OKCHJIOB
a30Ta U a30THOU KHUCJIOTHI.

73

Yraepon u ero CoeIMHEHUs

XapakTepHu3oBaTh CTPOCHHE aTOMa, AJUIOTPONHIO U
CBOWCTBa yryiepoAa. YCTaHaBIMBAaTh 3aBUCHUMOCTb
MEXIy TUIOM THOpUIM3alMM  opOuTaied y
AUIOTPONHBIX ~ MoAM(UKanuMi  yrimepoga W UX
CBOMCTBaMH. XapakTepus3oBaTh [IOJIy4EHHE,
CBOMCTBa M TIPHUMEHEHHE OKCHAOB YIJIepoaa u
yrospHOU KUCHOoTHL. [Ipemmarate myTu mpeBpamieHus
KapOOHaTOB B TUApPOKapOOHATHl U OOpaTHO.
WnentudunupoBars yrieKUCablii ra3 u KapOoHaT-
aHMOH.

74

Kpemuuii u ero coeguHeHus

XapakTepHu30BaTh CTPOCHHE aTOMa, AJUIOTPOIHIO H
CBOWCTBa, TONy4YeHHUE U TMPUMEHEHHE KpPEMHHUSI.
XapakTepu3oBaTh  IOJy4YE€HHE,  CBOMCTBA |
npuMeHenne okcunaa kpemuus (IV) u kpemHueBoi
KuCIOThl. ONHUCHIBaTH OCHOBHBIE IPOU3BOJICTBA
CWJIMKATHON TIPOMBIIIICHHOCTH.




75-78

Pemrenne 3amau Ha razoBble
3aKOHBI

HUcnonws3oBaTh 3HAHUSI O XHMHYSCKHX CBOMCTBaX
BEILIECTB JIs pemieHus 3a1a4. [[puMeHsaTh MeTO b

pacdyera MOJISIPHOTO O00OBEMa MO  YPaBHEHHUIO
MenpaeneeBa  Kianeitpona s onpenesieHUs

KOJIMYCCTBA BCHICCTBA M PACUCTOB II0 YPABHCHUAM

peaKuuid.
79-82 Pemenue 3amad Ha «BBIXOJI XapakTepu3oBaTh IOHSATHUS «IIPAaKTUYECKas Macca
MPOAYKTa» (00BeM)», «reopeTndeckas macca (00beM)», «BBIXO]]
npoayktay». Pemate 3amaum  Ha - OmpenelieHue
MpaKkTUUeCKo Mmacchl (00beMa) MOJIYyYEHHOTO
BEIIIECTBA.
83-86 Pemenne 3amay  Ha OnwuceiBaTh  yCIOBHSL  IPOBEPKH Ha
«U30BITOK-HEIOCTATOK)) «U30BITOK/HEIOCTATOKY. [IpumeHaTh METObI
OTIpEJICJICHUs] BEUIECTBA, HAXOMSIIETOCS B M30BITKE,
U pacuyeTa Macchl (00beMa) MPOIyKTa.
87-90 Pemrenue 3anau Ha cMecu Hcnonp3oBaTh 3HaHMSA O XHWMHYECKHX CBOMCTBaX
91-94 Pemenne 3amau  Ha BEILIECTB /I pelieHus 3anaad. [I[puMeHsTh MeTombl
HEMOJIHOE B3aUMO/ICHCTBHE OTIpeJIeJIeHUs] KOJIMYEeCTBA BEIIECTBA M PAacUeTOB IO
95-98 Permmenue 3a7a4 Ha ypaBHeHI/ISIM peaKI_lI/Iﬁ IJ1 pCIICHUA 3a/1a4.
HEMOJIHOE pa3IoKeHue
99 O6obmenne wu O6o0mare ©W CHCTEeMAaTU3UPOBAaTh CBENEHUS O
cucTeMaTh3alus 3HaHUM 110 MeTajulax U HeMeTajlaX, a TakkKe 00pa3yeMbIX UMHU
XMMUU 3JIEMEHTOB COEIMHEHUSIX
100 KonTponsnas padora Ne 4 o BeInonHATE ynpa)kHEHHMsT W pelarh 3a4a4d 10
Teme: XUMUs XVUMHAW DJIEMEHTOB. AHAJIM3UPOBATH PE3yIbTATHI
HEMETaJJIOB KOHTPOJIbHOM  paboThl M BBICTpaMBaTh IyTH
JOCTHIKEHUS JKEJIAeMOT0 YPOBHS YCHEIIHOCTH
101-104 | Kucnotel oOpraHu4eckue W XapakTepus3oBaTh  COCTaB, KJIACCUPUKALUIO U
HEOpPraHWYEeCKue cBorictBa kucior B ceere TOJ] u OBP. Paznuuats
obmiee, 0coOEHHOE M €JUHMYHOE B CBOMCTBAX
a30THOM, KOHLIEHTPUPOBAHHOU CEepHOU u
MYypaBbUHOM KUCIIOT.
PaznuuaTh HBOIOIMIO MPEJCTABICHUN O KUCIOTaxX B
CBETE aTOMHO-MOJIEKYJIsSpHOro yueHus, T/,
MIPOTOJIUTUYECKON TEOPHUHU.
105-108 | OcHOoBaHMsI OpraHuvecKue H XapakTepu3oBaTh  COCTaB, KJIACCH(PHUKAIMIO H
HEOpPraHNYecKue CBOMCTBa OCHOBaHMHU B CBeTe TEOPHUH
ANIEKTPOJIMTHYECKON  JucconuManuu.  Pasnmyarh

obmiee, ocoOeHHOE M €IUHMYHOE B CBOMCTBAX
THAPOKCHIOB W  OCCKHUCIOPOAHBIX  OCHOBAHHIA.
Paznnuate 3BOJIIOIHIO MpEeCTaBICHUI 00
OCHOBaHUSX B CBETE€ aTOMHO-MOJEKYISPHOTO

yuenus, TO/l, IpOTOIUTHYECKON TEOPHH.




109-112

AMdoTepHbIE OpraHUYECKHE
Y HEOPTaHWYECKHE BEIIESCTBA

XapaktepuzoBaTh amMQpOTEpHBIC OpraHUYECKUE U
HEOPraHUYECKHE BEIIeCTBA KaK COCAMHEHUS C
JIBOMCTBEHHBIMU
CBOMCTBaMH. APryMEHTHPOBAaTh OTHOCHTEIBHOCTH

KHCJIOTHO-OCHOBHBIMH

JCIICHUA COC[[I/IHGHI/Iﬁ Ha KHUCJIOTBI 1 OCHOBaHMA

113-116

['eHeTnueckast CBA3b MECXKIY|

KJIaCCaMH OpTraHUYCCKUX u

HEOPraHUYECKUX COCIUHEHUI

XapaKTepI/ISOBaTB TCHCTUYCCKYIO CBA3b  MCIKIAY

KJIacCaMyd  OpPraHMYeCKMX W HEOPraHMYECKHX
COCIMHEHUN U OTPa)XaTh €€ Ha MHUCbME C IMOMOILBIO
0000IIEHHOM  3aMHCH  «IICTIOYKH  TIEPEXOJIOBY.
IKoHKpeTH3UpoBaTh TaKUE LENOYKH YpPABHEHHUSIMU
XUMHYECKHUX peakuui. PaznuyaTe noHAaTus

«TeHETHYECKas CBA3b» U «CHETHYCCKUHU pAI».

117-118

Perenne 3a71a4 Ha
OIpEIEICHUE MacCOBOM JIOJIH
MCXOJHOIO  BELIeCTBAa  WJINU

MPOJYKTa B pacTBOPE

IMcmonp30BaTh 3HAHUSA O XHWMHWYECKHUX CBOMCTBAX|
BEILIECTB I pemieHus 3aaad. [IpuMeHsTs mMeToasbl
OIpeieiCHUs KOJIMYECTBA BEIIECTBA M PACUETOB IO
YPAaBHEHUSIM pEaKLMil 1Jis peleHus 3a1a4.

119-120

Pemenne 3a/1a4 Ha «TUI COJIN»

121

[TpakTiueckass pabGora No 4
«IIomydenue ra3os u
M3y4ECHHUE UX CBOMCTBY

CobumtoiaTe TpaBUJia TEXHUKH O€30MacHOCTH TMpU
pabote ¢
HarpeBaTCJIbHbIMU

nabopaTopHBIM ~ 000pYJOBaHHUEM U

npubopamu, a TaKXKe

122

[TpakTuueckas pabora Ne 5
«Perenue
PKCIEPUMEHTAIBHBIX 33J1ad IO
OPraHUYECKOW XUMHM

XUMHUYCCKHMU PCaKTHuBaMu, O9KOHOMHO u
OKOJIOTUYCCKU TI'paMOTHO O6paHIaTI)C$I C HHMHU.
I/ICCJ'IeI[OBaTL XUMHYECKHE OOBEKTHI. q)I/II(CI/IpOBaTB

pe3yabTaThl HabIIOACHUH U (HOPMYIHPOBATH

123

[TpakTuyeckas padora Ne 6
«Pemenune
HKCIIEPUMEHTAJIbHBIX 3a7ad 10
OPraHUYECKON XUMHM

BbBIBOAbI HA UX OCHOBEC

124

[TpakTuyeckas pabora Ne 7
«CpaBHEeHHE CBOWCTB
HEOPTraHNYECKUX U
OPraHUYECKUX COCTUHEHUIN

125

[Tpaktuyeckas paGora Ne 8
«['eHeTHUeCcKass CBSI3b MEX]Y|
KJIJacCaMHM HEOPraHUYECKUX U
OpraHUYECKUX COCIUHEHUID

126-127

O0001eHre U cucTEMaTH3aINs
BHAHUM 1o Teme «BemiecTBa H
X

CBOMCTBa»

O0600mare W CHUCTEMaTHU3MPOBATh CBEICHUS O
KIacCCU(UKALMA M CBONCTBAaX HEOPTraHUYECKUX U

OpTaHU4YCCKUX BCILICCTB




128 Kontponbhast pabora Ne 5 moll PemaTe 3a1a4 ¥ BBITIOJIHATH YINPAXHEHUS 10 TEME

TeMme: «l'eHermueckas CBS3b «BCH_IGCTBa H X CBOMCTBa. HpOBO,I[I/ITI) pe(l)J'ICKCI/IIO
MCKIY KJ1aCCaMu COOCTBEHHBIX ,I[OCTH}I(GHI/IP'I B HU3Y4YCHHUHU THIIOJIOI'MH
OPraHu4YCCKUX U XUMHUYCCKUX BCHICCTB U CBOMCTBaX OCHOBHBIX
HCOPTaHNUYCCKUX COCIUHCHUIY KJIACCOB HCOPTraHNMYCCKUX U OPraHMYCCKUX BCHICCTB

B cBeTe O0O0IEro, OCOOEHHOTO MW CAUHHUYHOIO.
IAHATTM3UPOBATH PE3YIbTAThl KOHTPOJIBHOU PabOThI U
BLICTpaI/IBaTB nyTu JOOCTHMIKCHHUA KEIIACMOI'O ypOBHH

YCIIEILIHOCTH
['aaBa 5. Xumus B :KU3HU o0mecTBa |8 IPackpbIBaTh poOJb XUMHUYECKOTO IMPOU3BOACTBA Kak
129 XHUMHS ¥ TIPOU3BOJICTBO 1 MPOU3BOIUTEIHHOM CHUJIBI o0riecTna.

XapakTepu3oBarh OOIIME W YaCTHBIC HAyYHBIC
[PUHLIMIIBI XUMUYECKOTO IIPOU3BOJICTBA.
CpaBHUBaTh IPOU3BOJCTBA aMMHUAKa U METaHOJIA B
CBETE BOKHEHIIUX MOHATUI XUMHYECKON
TEXHOJOTMHU. XapaKTEpU30BaTh TAKUE BaXKHEUILINE
HaIpaBJICHUs HAyYHO-TEXHUUYECKOTO Iporpecca, Kax
OMOTEXHOJIOTHS 1 HAHOTEXHOJIOTHSI

130 XUMHST B CEIBCKOE 1 XapakTepu3oBaTh OCHOBHBIC HaIPaBJICHHS
XO3SICTBO XMMH3AIAU CEITbCKOTO X03HCTBA.

131 Xumust 1 TIpoOIeMbl OXpaHbIll XapakTepu30oBaTh OCHOBHBIE (HhaKTOPBI
OKpYIKaroIIen cpeibl XMMHYECKOTO 3arpsi3HCHUSI OKPY)KAIOILICH CpPEeIIbL.

OrnpenensaTb UCTOUHUKU XMMHYECKOTO 3arpsi3HEHHs]
aTMoc(ephl, BOJIHBIX M 3E€MEIbHBIX PECypcoB U
ApPTYMEHTHPOBAHHO TIpeajiaraTh  CIHOCOOBI  HMX

OXpaHbI
132 XUMHSI ¥ NOBCETHEBHAS 1 /loka3piBaTh, UYTO COBPEMEHHBIH OBIT 4YelOBEKa
PKH3Hb YET0BEKA HEMBICTUM 0€3 JOCTIKEHUH XuMHuH. PackpbIBaTh
MaeKTHYECKAN XapakTep XAMU3aINA

[TOBCEJTHEBHOM JKU3HM YEJIOBEKA. XapaKTepU30BaATh
MH(pOpMallMI0,  KOTOPYHO  HECeT  CHMBOJIHUKA
[IPOMBILUIEHHBIX M IPOJOBOJIBCTBEHHBIX TOBApOB.
CoOmogaTh TEXHUKY O€30MacCHOCTH B IIPOLECCE
NPUMEHEHHs JIEKAPCTBEHHBIX CPEJCTB, OBITOBBIX
npenapaToB U NpuOOPOB

133-136 Oo6o6mraromee  MOBTOpeHHEK
mo Tteme: IeHeTHyeckas
CBSI3b  MEXJIY KJlacCaMu
OpPraHUYeCKUX U

HEOPraHUYECKUX COCTUHCHUI




5. YYEBHO-METOINYECKOE U MATEPUAJIbBHO-TEXHUYECKOE
OBECIIEYEHUE PEAJIM3ALIUU YYEBHOI'O NIPEJMETA, KYPCA

5.1. OcHoBHas yueOHas1 JIUTEPATypa

5.1.1. Xumus.10 xmace: yrnyOnéHnbiil ypoBeHb: yueOnuk / B.B. Epemun [u
np.]; mon penakmueidr B.B. Jlyauna .— 6-¢ uzn., nmepepab. — Mocksa: Jpoda,
20109.

5.1.2. Xumus.11 xnacce: yrny0néHnabiii ypoBeHs: yueonuk / B.B. Epemun [u
np.]; mox penakmueit B.B. Jlyamna .— 6-e¢ u3m., mepepadb. — Mocksa: Jlpoda,
2019.

5.2. lonoiHuTEILHAS yUYeOHasl JIUTEpaTypa

5.2.1. Ta6puensn, O.C. Xumumsa. 10 kmacc. YrayOneHHBI ypOBEHb.
KonTponbHble U mpoBepouHble paboThl K yueOHuky O.C. I'abpuensna, W.T.
OctpoymoBa, C.FO. Ilonomapea: yueO6Hoe mocobue / O.C. TI'abpuensn, C.A.
CnaaxoB, A.M. banapy.— M.: [Ipoda, 2018.

5.2.2. Tabpuensn, O.C. Xumwmsa. 11 kmacc. YriayOneHHBI YpPOBCHbD.
KonTponbHble 1 mnpoBepounble padoTbl K yueOHuKy O.C. T'abpuensna, I'.I.
JIvicoBoit : yuebHoe mocodbue / O.C. I'abpuensn, JLU. AcanoBa.— M.: Jlpoda,
2019.

5.2.3. Tabpuensn, O.C. Xummsa. 10 kmacc. YriayOJeHHBI YpPOBCHbD.
Koutponbsubie padotel k yueOHuky O.C. I'aGpuensna, W.I'. Octpoymona, C.1O.
[Tonomapesa : yueoHoe nocodue / O.C. I'abpuensn, C.A. Cnankos, A.M. banapy.—
M.: dpoda, 2019.

5.2.4. TaopuensH, O.C. Xumua. 11 kmacc. YriayOneHHBbI YpOBEHb.
Koutponbhbie pabdotsl k yueOHuky O.C. I'abpuensna, I'.I'. JIsicoBoit / O.C.
["abpuensn, JI.U. AcanoBa.— M.: JIpocda, 2019.

5.2.5. Tabpuensn, O.C. Xumus. 10 kmacc: 6a30BbIil ypOBEHb: yueOHUK /
O.C. I'abpuensitn.— 7-e usn., crep. — Mocksa: [Ipoda, 2019 .— 191 c.

5.2.6. Tabpuensn, O.C. Xumus. 11 kmacc: 6a30Bblil ypOBEHb: y4e€OHUK /
O.C. T'abpuensn.— 6-e uzn., crep. — Mocksa: poda, 2019 .— 223c.

5.3. Y4eOHO-MeTOAUYECKAA JTUTEPATypPa

5.3.1. Metonuueckoe mnocobue k yuebnuky B. B. Epemuna, H. E.
Ky3bmenko, B. . Tepenuna u ap. «Xumusi. YriayOneHHbli ypoBeHb». 10 kiace /
B. B. Epemun, A. A. [poznos, U. B. Epemnna, B. . Maxonuna, O. lO.
Cumonoga, D. 0. Kepumos. - M.: [Ipoda, 2018. - 339 c.

5.3.2. TI'abpuensn, O.C. Kuura gis yuurtens. 11 kmacc. Yacts |. [TocoGue
s yautenert /O.C. TNabpuensn, I'.I'. JIsicoBa, A.I'. Beaenckas. - M.: Jlpoda,
2009.

5.3.3. T'abpuensuH, O.C. Kuura ans yuurens. 11 kmacc. Hacts Il. [TocoOue
st yauteneit /O.C. T'abpuensa, .. JIpicoBa, A.I'. Beaenckas. - M.: JIpoda,
2009.



5.3.4. T'abpuensH, O.C. XumMudyeckuid dKCiepuMeHT B mikoje. 10 kmacc. /

O.C.I'abpuensn, JL.IL. Batnuna. - M.: [Ipoda, 2009.

5.3.5. T'abpuensn, O.C. XumMudeckuid dKCIEpUMEHT B mikoje. 11 kmacc. /

O.C.I'abpuensu, U.I'. Octpoymos. - M.: Ipoda, 2009.

O N o 0w

5.4. IlepeyeHb pekOMeHAYeMbIX TEXHUYECKHX CPeICTB 00y4eHHsl, B TOM
qyucJie TpeHaxepoB 5.4.1. UnTepakTUBHAS 10CKa/ SKpaH.

5.4.2.

Komnsrotep/HoyTo

VK. 5.4.3.

MynbsTUMeEIHanpo

EKTOp.

CpencrBa KOMMYHHMKAIIUM VISl IPOBEACHUSI OHJIAWH- U 0QUIAliH YPOKOB
JIHEBHUK.PY

CounanbHas cetb BKontakre

CepBuc Zoom BU€OKOH(pepeHIUs

DJIeKTPOHHBIE 00pa3oBaTe/bHbIE Pecypchl:
JIHEBHUK.DY

POII

Pemry EI'D 4. Sxnacc

doxchopna

infourok.ru

interneturok.ru

SKYES SCHOOL

5.5. IlepeyeHb peKOMEHAYEMbIX JJIEKTPOHHbIX  OUOJIHUOTEYHO-

00pa3oBaTeJIbHBIX PeCypcoB

5.5.1. Enunas xosnekuusi udpoBbIX 00pa30BaTENbHBIX PECYpPCOB. — Pexxum

cBoOoHOTrO Joctymna: http://school-collection.edu.ru

5.5.2. Mumenuna JI.LH. Heoprannueckas xumwus: y4eOHO-
METOJMYECKHI  KOMIUIEKC. —  Pexxum  CBOOOAHOTO  JIOCTYyTA:
http://ido.tsu.ru/schools/chem/data/res/neorg/uchpos/.

5.5.3. ®denepanbHbIi LIEHTP MH(}OPMAIMOHHO-

oOpazoBarenbHbIXpecypcoB (PLUOP). — Pexum cBobomoro mocrymna:
http://fcior.edu.ru

55.4. Jlepsouna ['.W., Kanrapus ['.B. Opranmueckas Xumwus:
UHTEPAaKTUBHBIN MyJIbTUMeANA Y4eOHUK. — PesxuM cBOOOIHOrO IocTyna:



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ido.tsu.ru/schools/chem/data/res/neorg/uchpos/
http://ido.tsu.ru/schools/chem/data/res/neorg/uchpos/
http://fcior.edu.ru/
http://fcior.edu.ru/

http://www.chemistry.ssu.samara.ru/ 5.5.5. Cemsxun B.I1. OGyuaromue
SHIMKJIONICANH TI0 XUMUH. — Pexkum cBoOomoro mocryma: http://school-
sector.relarn.ru/nsm/chemistry/START .html.
5.5.6. ManyiinoB A.B., Poguonos B.1. OcHoBbl xumuu. — Pexxum
cBoOoHOTO AocTyma: http://www.hemi.nsu.ru/index.htm 5.5.7.
[lepuonuueckas cuctema 3JI€MEHTOB: KOJUICKIUS 3JIEMEHTOB. — Pexxum
cB0OOTHOTO jJocTyma: http://www.periodictable.ru/.
5.5.8. OOpazoBatenpHbiid TOpTan «penry EI'D» — Pexum cBoOGomHOTO
nocryma: https://sdamgia.ru/

5.6. MarepuajbHO-TEXHUYECKHUE CPeACTBA U 000Py/A0BaHUE ISt

00y4eHus

5.6.1. Tabnuna «llepuoguyeckass cucrema Xumuueckux osiemeHtoB .M.

MenneneeBay»

5.6.2. Tabnuna «PacTBOpUMOCTB KUCIIOT, COJIEH M OCHOBaHUH B BOJIC»

5.6.3. Tabmnua «Psg akTHBHOCTH METaJJIOB)

5.6.4.Habop nmabGopaTtopHOro 00OpYJAOBaHUS M PEAKTHBOB JIJIsI MPOBEICHHS

JIEMOHCTPAIIMOHHBIX OIBITOB U MPAKTUIECKUX PadOT.

Jlns  obecrieueHust OOy4Y€HUs] C  MCHOJIb30BAHUEM  JUCTAHIIMOHHBIX
00pa3zoBaTEIbHBIX TEXHOJOTUM HEOOXOAUMBI:

- KOMIIBIOTEPHI WIIM UHBIE TEXHUYECKUE YCTPOWCTBA YUCHUKOB U TEAarora c
BBICOKOCKOPOCTHBIM BBIX0JIOM B MHTepHeT, obOecneduBaroniyue BO3MOXKHOCTH
paboThl C MYJbTUMEAUNHBIM KOHTEHTOM: BOCIPOHM3BEJICHUE BUJICOM300paKCHHM,
Ka4eCTBEHHBIN CTEPEO3BYK B HAYIITHHUKAX, peueBOM BBOJ ¢ MUKpOdOHA U 1P


http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ssu.samara.ru/
http://school-sector.relarn.ru/nsm/chemistry/START.html
http://school-sector.relarn.ru/nsm/chemistry/START.html
http://school-sector.relarn.ru/nsm/chemistry/START.html
http://school-sector.relarn.ru/nsm/chemistry/START.html
http://www.hemi.nsu.ru/index.htm
http://www.hemi.nsu.ru/index.htm
http://www.periodictable.ru/
http://www.periodictable.ru/
https://sdamgia.ru/
https://sdamgia.ru/

6. MIPUJIOKEHUSA
Ipuaoxenue 1 k paGoueil nporpamme

O EHOYHBIE MATEPHUAJIbBI

1. OueHouHble cpeacTBa IS TeKYUIEro KOHTPOJISI  yCIEeBAeMOCTH
o0y4aromuxcst

Texkymui KOHTPOJIb OCYIIECTBISAETCS B XO/€:

- YCTHOT'O OIpOCa;

- BBITIOJIHCHHS TIPAKTUUECKUX 3aJIaHH;

- TECTHPOBAHUS U T.J.

DoHO 0UEHOUYHBIX CPEOCE 071 NPOBEOCHU MEKYULe20 KOHMPOJIA

2. OnleHOYHBIE CPEACTBA IJI MPOMEKYTOUHOM aTTeCTAIMU 00y4aI0NIUXCH
[IpomexxyTouHas aTTecTanus OCyiecTBIsgeTcs: GopMe KOHTPOIBHON pabOThI
DoHO OUeHOUYHBIX CPEOCHE 0718 NPOBEOCHUS NPOMENCYMOUHOU ammecmayuu



Ipuaoxenue 2 k paboueil nporpamMmme

KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHUME YYEBHOI'O ITPEJIMETA / KYPCA

Kanenpapusie
Koa-
[
Ne Pa3nes / riaBa / Tema yueOHOTO T @ Cpoxu
BO U1l 3aHATHS OpPMbI ¥ BUJbI KOHTPOJISI
npeaMera / Kypca P P TIPOBEACHMS
YPOKa 4acoB
ILnan
10 knacc/1 roa o0ydenus (136 yacoB)
1 Juarnoctuueckuii cpes 1 YPOK KOHTpPOJIS U IPOBEPKHU BX0aHO0M KOHTPOIIB:
3HAHUW U YMEHUN TECTUPOBAaHUE
BBeaenne 5
2 IIpeamer oprannyeckoil xumMun. Mecro u 1 Ypok popmMupoBaHUS HOBBIX
POJIb OPraHUYECKON XMMUU B CUCTEME 3HAHUU
HayK O IpUpoJie
3 Teopus cTpoeHUsT OpraHUYECKUX 1 Ypok popmMupoBaHUS HOBBIX
coenquHenuit A.M. byrneposa 3HaHUHN
4 Crpoenue aToma yriepona 1 Ypok popmMupoBaHUS HOBBIX [ToypouHBlif KOHTPOJIb
3HaHUHN
5 BaneHTHble COCTOSHMS aToMa yriepoza 1 Ypok popmMupoBaHUS HOBBIX
3HaHUHN
6 [TpaxTiueckast padorta Ne 1 1 YPOKHM KOHTPOJIS U IPOBEPKHU TemaTndyecknii KOHTPOJIb:

«KauecTBeHHbBII aHaIN3 OPraHUYECKUX

3HaHUU U YMEHUU

MMpaKTUYICCKasA pa60Ta




COCTUHEHUINY.

I'naBa 1. Ctpoenue u kiaaccupuxkamus

13
OPraHUYeCcKHX COeMHEeHMIt
Kaaccnpukanus opraHnyecKux coeMHeHu 1
7 Kinaccudukanus yriaeBonopoaos 1 Ypok popmupoBaHUS HOBBIX
3HaHUHN
8 Knaccugukanus kucnopoacoaepxaimx 1 1 VYpoxk dpopmMHpoBaHUS HOBBIX
a30TCOJIEPKAIIUX COECTUHECHHI 3HAHUU
9 OCHOBBI HOMEHKJIATYpPbl OPraHUYECKHX 1 VYpoxk dpopmMHupoBaHUS HOBBIX
COCIMHEHU N 3HaHUHI
10-11 | Uzomepus B OpraHu4ecKoil XUMHUH U €€ 2 Ypok popmMupoBaHUS HOBBIX
BUIBI 3HaHUU
Pemenue 3a1a4 Ha BbIBOJA (DOPMY.JIbI 4
OPraHH4YecKOro BellecTBa
12-13 | OnpeneneHuie MOJEKyIIpHOMN (popMyIibl 2 KomOuHupoBaHHbI ypok [ToypouHBIif KOHTPOJIb
10 MaCCOBBIM JIOJISIM DJIEMEHTOB
14 Onpenenenue MOJEKYISIpHON (HOPMYITbI 1 KomOuHupoBaHHbI ypok
110 TIPOIYKTaM CrOpaHuUs
15 O06o0011eHe U cUCTeMaTH3aIMs 3HAHUH 110 1 YpOKu KOHTPOJIS U IPOBEPKHU TemaTnueckuii KOHTPOJIb:

CTPOCHUIO U Knaccmbnxaunn
OpTraHUYCCKUX COE€IUHEHUI

3HAaHUU U YMEHUI

TECTUPOBaHUE




16 Kountpoasnas padora Ne 1 mo teme: 1 YPpOoKH KOHTPOJISI U IPOBEPKHU TeMaTnuecKkuii KOHTPOJIb:
Ctpoenne u kiaccupuranus 3HaHUI U yMEeHUi KOHTpOJIbHAsA pabora
OpPraHuYecKUuX CoeJuHEHHU I

I'naBa 2. Peakuuu opranm4ecKkux coeMHeHn il 4

17 THUIbI XUMUYECKUX PEaKLUN B 1 Ypox dpopmMHpOBaHUS HOBBIX
OpPraHUYECKON XUMMH. 3HaHUH

18-19 | PeakunoHHBIE YaCTHUIIBI B OPraHMYECKON Ypox dpopmMHpoBaHUs HOBBIX
XUMHUHU. B3auMHOE BIusiHUE aTOMOB B 2 3HaHUHI
MOJIEKYyJIaX OPraHUYECKUX COCTUHEHUIN

20 O06001eHne U cucTeMaTu3aus 3HaHU| O Y pOKH KOHTPOJIS U TIPOBEPKHU TemaTnueckuii KOHTPOJIb:
TUIIAX XUMHYECKUX PEAKIUN M BHIAX 1 3HAHUW ¥ YMEHHH TECTUPOBaHUE
pearupyromux 4acTuly

I'naBa 3. YrieBogopoabl 38
21-22 | Anxanbl. CTpoeHHEe, HOMEHKIIATYPA, 2 Ypok popmMupoBaHUS HOBBIX
NoJy4eHue u pu3nyeckre CBoicTBa 3HaHUH
23-24 | X¥MHUUYECKHE CBOMCTBA alIKaHOB 2 Ypok popmMupoBaHUS HOBBIX
3HaHUHN

25 AJIKEHBI: CTpOEHUE, U30MEPHS, 1 Ypok popmMupoBaHUS HOBBIX
HOMEHKJIaTypa, GpU3NYECKUe CBOMCTBA, 3HaHUHN
HOJTy4YeHHe

26-27 | X¥MUUYECKHE CBOMCTBA alIKEHOB 2 Ypok popmupoBaHUS HOBBIX

3HAHUH




28-29

O0001eHUE U CUCTEMATU3ALIUS 3HAHUM 110
TeMaM «AJIKAHBDY U «AJIKEHBD»

YPOKU KOHTPOJIS U IPOBEPKHU
3HAHUN U YMEHUH

TeMaTnuecKkuii KOHTPOJIb:
TECTUPOBAHUE

30 Anxunsl. CTpoeHue, n3oMepus, Ypox dpopmMHupoBaHUs HOBBIX
HOMEHKJIaTypa. Pu3ndecKue CBOMCTBA. 3HaHUI
[Tonyuenue
31-33 | XuMuueckue CBOMCTBA aJJKUHOB Ypox dhopmMupoBaHUs HOBBIX
3HAHUU
34-35 | Ankamuensl. CTpoeHHE MOJICKYIL. Ypok hopMupOBaHHS HOBBIX [ToypouHBIii KOHTPOJIb
N3omepust 1 HOMEHKJIaTypa 3HaHUH
36-38 | XuMuueckue CBOWCTBA aJIKaUCHOB. VYpox dhopmMupoBaHUS HOBBIX
Kayuyku. Pe3una 3HaHUI
39-40 | OGoOmIeHue U cucTeMaTH3aKs 3HAHUH 110 Y pOKHU KOHTPOJIS U TIPOBEPKHU TemaTnueckuii KOHTPOJIb:
TeMaM «AJIKUHBI» U «AJKaJAUEHbD» 3HaHUI U yMeHU TECTUPOBaHUE
41-42 | Huxnoankansl. CTpoeHne, n3oMepus, Ypok popmMupoBaHUS HOBBIX
HOMEHKJIaTypa, CBONCTBA 3HaHUHN
43-44 | ApoMaTHUECKHUE YTIEBOJIOPOIBI (ApEHBI). Ypok popmMupoBaHUS HOBBIX
CrpoeHre MoJIeKyIbl OEH301a. 3HaHUH
®dusnyeckue CBONCTBA U CIIOCOObI
MIOJTy9YEHUS apEHOB
45-48 | Xumudeckre CBOMCTBa OEH307Ia. Ypok popmupoBaHUS HOBBIX

XnopupoBaHue U TUApUpoBaHre OeH3071a.
Peakuuu 3amenienus. [Ilpumenenne
OeH30J1a ¥ €10 TOMOJIOTOB

3HAHUH




49-50 | O0oOuIeHre 1 cucTeMaTH3alIMsl 3HaHUH 110 2 YpOKU KOHTPOJIS U IPOBEPKHU TemaTnueckuii KOHTPOJIb:
teMaM «l{ukioankanb» U «ApeHbI» 3HaHUU U YMEHUI TECTUPOBAHUE
51-52 | I'enetnueckas CBS3b MEKIY KIIACCAMH 2 YPpOoKH KOHTPOJISI U IPOBEPKHU [ToypouHblif KOHTPOJIb
YIJIEBOAOPOIOB 3HAHUN U YMEHUH
53 [IpupoaHble HICTOYHUKH YTIIEBOAOPOIOB. 1 Ypox dpopmMHpOBaHUS HOBBIX
Hed b, mpupoaHbIil a3, KAMEHHBIN yroJib 3HAHUU
54-55 | IlpakTrueckas padota Ne 2 2 YPOKH KOHTPOJIS U IPOBEPKU Temarnueckuii KOHTPOJIb:
«YTI1€BOIOPOIBI»Y 3HaHUI U yMeHUi npakTuyeckas pabdora
56-57 | O6oOmeHue U cucTeMaTH3aIys 3HAaHUH 110 2 YPpOoKH KOHTPOJISI U TPOBEPKHU [ToypouHblii KOHTPOJIb
TeMe «YTIJIEBOI0OPOIbI» 3HaHUI U yMeHU
58 Koutpoabnas padora Ne2 no teme: 1 YPOoKu KOHTPOJISI U TPOBEPKHU TemaTudyeckuii KOHTPOJIb:
«YTJ1eBOA0OPO/ABI» 3HaHUI U yMeHU KOHTpOJIbHAs paboTa
I'nasa 4. Kucjiopoacoaep:kamue coexnHeHust 36
59 Crnuptel. CoctaB, K1accupuKaIys u 1 VYpoxk dhopMHpOBaHUS HOBBIX
U30MEpHsl CIIUPTOB 3HaHUH
60-61 | XuMuueckue CBOMCTBA MpeIeIbHBIX 2 VYpoxk hopMHpOBaHUS HOBBIX
OJTHOATOMHBIX 1 MHOTOATOMHBIX CIIUPTOB 3HaHUH
62-63 | I[lomydeHue ciupToB 2 VYpoxk dhopMHpOBaHUS HOBBIX
3HaHUHN
64-66 | denon. Ctpoenue, puznvecKue u 3 VYpox ¢popmMHpoBaHUs HOBBIX

XMMHYECKHE CBOMCTBA (beHona.

3HAHUH




[Ipumenenue enona

67-68 | [Ipaktuueckas padota Ne 3 «CrupTsl 1 YPOKH KOHTPOJISI U TPOBEPKH TemaTudyeckuii KOHTPOJIb:
beHoBI. 3HaHUU U YMEHUH npakTHyeckas paboTa
69-70 | OGoOmeHne U cucTeMaTr3aIs 3HaHUK 110 YPOKH KOHTPOJISI U TPOBEPKH TemaTudeckuii KOHTPOJIb:
Teme «CrnupThl U HEHOIIBI. 3HaHUU U YMEHUH TECTUPOBAHUE
71-72 | Anpaeruapl: Kiaccuuka-1us, n30Mepus, Ypok hopMUpOBaHHS HOBBIX
HOMeHKatypa. CTpoeHue MOJIeKyl U 3HAHUU
¢u3nUeckre CBONCTBA alb/ICTH/I0B
73-74 | XuMuYecKue CBOWCTBA allb/ICTH/IOB. Ypok popmMupoBaHUS HOBBIX
KauecTBeHHBIE peaky Ha albIETUbI 3HAHUU
75-76 | IIpaktuyeckas padora Ne 4 «Anbaeruabl v YpoK# KOHTPOJIS ¥ IPOBEPKH Temaruueckuit KOHTPOJIb:
KETOHBD). 3HAHUN U YMEHUU npakThyeckas pabora
77-718 | OGo0meHue U cTeMaTH3aIus 3HaHUH 0 YPOKH KOHTPOJIS ¥ IPOBEPKH [ToypouHBIif KOHTPOJIb
KapOOHUJIbHBIX COEAMHEHUAX 3HaHUU U YMEHHU
79 Kontpoabsnas padora Ne3 mo reme: YPpOK KOHTPOJIA U IPOBEPKHU TeMaTnuecKkuii KOHTPOJIb:
Kucaopoacoaepxamme coeuHeHUst 3HAHUW U YMEHUU KOHTpOJIbHAs paboTa
80-81 | Kap6oHOBBIE KMCIIOTHI, UX CTPOEHUE, VYpoxk dhopMHpOBaHUS HOBBIX
KJaccu(UKaIs, HOMEHKIIATypa. 3HaHUH
dusnyeckue CBOMCTBA MPEeTbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCJIOT
82-83 | Xumuueckue cBOWCTBa KapOOHOBBIX VYpox ¢popmMHpoBaHUs HOBBIX

KHUCJIOT

3HAHUH




84-85

[IpaxTuueckas padora Ne 5 «KapOGoHoBbie

YPOKU KOHTPOJIS U IPOBEPKHU

TeMaTnuecKkuii KOHTPOJIb:

KHUCIIOTBI». 3HAaHUU U YMEHUH npakTHyeckas paboTa
86-89 | Crnoxuble 3pUpHI: MOTYYCHHE, CTPOCHHUE, Ypok popmMupoBaHUs HOBBIX [Toypo4HBIif KOHTPOJIH
HOMEHKJIaTypa, pusnueckue u 3HaHUH
XUMHYECKHE CBONCTBA
90-91 | XKupsl. CocTaB 1 CTPOCHHE MOJIEKYIL. Ypox dhopmMupoBaHUs HOBBIX
Du3nyecKne 1 XUMAYECKUE CBOMCTBA 3HaHUI
xupoB. Mbu1a u CMC
92-93 | OGo0mIeHue U cucTeMaTH3aIKs 3HAHUH 110 Y pOKH KOHTPOJIS U TIPOBEPKHU TemaTnueckuii KOHTPOJIb:
teme «KapOoHoBbie KUCTOTHI. CIIOXKHBIE 3HAHUH U yMEHUIA TECTUPOBAHUE
a¢upsL. XKupbn»
94 Kountpoasnas padora Ne 4 mo teme: YPpOK KOHTPOJIS U POBEPKHU TeMaTnueckuii KOHTPOJIb:

KapGoHoBblie knca0Tbl. ZKuphbl.

3HaHUU U YMEHHU

KOHTpOJIbHas paboTa

T'naBa S. YrieBoabl

95 VYrieBopl, X COCTaB U KiIaccu(pUKaIus Ypok popmMupoBaHUS HOBBIX
3HaHUHN
96-97 | Monocaxapunsl. ['exco3sl. ['moko3a u VYpox dhopmMupoBaHUS HOBBIX [ToypouHBIif KOHTPOJIb
bpykro3a 3HaHUI
98-99 | lucaxapunsl. Baxxneiimme npeacraBuTenn Ypox dhopmMupoBaHUS HOBBIX
3HaHUHN
100-101 | IMomucaxapuabl. Kpaxman. Lemnronosa Ypok popmupoBaHUS HOBBIX

3HAHUH




102-103 | INpaktuueckas pabora Ne 6 «YTIIeBOIABDY 2 YpoK# KOHTPOJIS ¥ IPOBEPKH Temaruueckuil KOHTPOJIb:
3HAaHUU U YMEHUH npakTHyeckas paboTa
104-105 | CuctemaTu3anus u 0000IIeHNE 3HAHUH 110 2 YPOoKH KOHTPOJIS U IPOBEPKU Temarnueckuii KOHTPOJIb:
TeME «YTIIEBObI» 3HAaHUU U YMEHUI TECTUPOBAHUE
I'naBa 6. A3oTcoaeprkaiue coeTHHEHUsI 22
106-107 | AmunbI: cTpoeHUe, KiIacCupUKaIus, 2 Ypok hopMUpOBaHHS HOBBIX
HOMEHKJIaTypa, MOJTy4YeHHE. 3HAHUU
108-111 | Xumudeckue CBONCTBAa AMHHOB 4 Ypok popmMupoBaHUS HOBBIX
3HaHUI
112-113 | AxwmH 1 Ypok popmMupoBaHUS HOBBIX
3HaHUHI
114-116 | Amunokucnotsl. CocTaB U CTPOCHHE 3 Ypok popmMupoBaHUS HOBBIX
MoJekya. HoMeHkiaTypa aMIHOKHCIIOT 3HaHUH
117-118 | IlonydeHue u CBOWCTBA AMUHOKHCIIOT. 2 VYpoxk dhopMHpOBaHUS HOBBIX [ToypouHBIif KOHTPOJIb
3HaHUHN
119-122 | benku Kak NpUPOIHbIE OUOTIOINMEDHI. 4 VYpoxk dhopMHpOBaHUS HOBBIX
buonornueckue GyHKIMN OEIKOB. 3HaHUI
3naueHue OeIKoB
123-124 | HyknenHOBBIE KUCIIOTHI 2 VYpoxk dhopMHpOBaHUS HOBBIX
3HaHUHN
125 [IpakTuyeckas padora Ne 7 «AMUHBI, 1 YpoK# KOHTPOJIS ¥ IPOBEPKH TemaTnueckuii KOHTPOJIb:

AMUHOKHCIIOTEI, OEIIKNY.

3HaHUU U YMEHHI

MpaKTU4eckas pabora
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[IpaxTuueckas padora Ne 8
«Mnentuukanus opraHmuecKux

YPOKU KOHTPOJIS U IPOBEPKHU
3HAHUN U YMEHUH

TeMaTnuecKkuii KOHTPOJIb:
npakTHyeckas paboTa

COCTUHEHUNY.

127 O0o01IeHNe U CHCTeMaTU3alus 3HAHUN 110 YPpOoKH KOHTPOJISI U IPOBEPKHU TeMaTn4ecKkuii KOHTPOJIb:
YIJIEBOJAM U a30TCOJEPIKAIINM 3HAaHUU U YMEHUI TECTUPOBAHUE
COEIMHEHUSIM

128 Koutpoasnas padora Ne 5 mo remam: YPpOoKH KOHTPOJISI U IPOBEPKHU TeMaTnueckuii KOHTPOJIb:

YriaeBoabl. A3oTcoaepxaiiue
coeIMHeH .

3HaHUU U YMEHUI

KOHTpOJIbHAs paboTa

I'1aBa 7. Bbuojornyecku akTUBHBIE COeMHEHUSA

129 BuTtamuHBI VYpox dhopmMupoBaHUS HOBBIX
3HaHUI
130 depMeHTHI VYpox dhopmMupoBaHUS HOBBIX
3HAHUU
131 [Ipaktrueckas padota Ne 9 «/leticTBue YPpoKH KOHTPOJISI U TPOBEPKHU TeMaTn4ecKkuii KOHTPOJIb:
(epMEeHTOB Ha pa3JInYHbIE BELIECTBAY. 3HAHUW U YMEHUH npakTudeckas padora
132 I"opmoHBI Ypok popmMupoBaHUS HOBBIX
3HAHUU
133 JlexapcTBa Ypox dhopmMupoBaHUS HOBBIX
3HAHUU
134 [Tpaktuueckas padora Ne 10 «Ananus YPpoKu KOHTPOJISI U1 TPOBEPKHU TeMaTn4eckuii KOHTPOJIb:

HCKOTOPBIX JICKAPCTBCHHBIX IMPCIIapaTOB»

3HaHUU U YMEHUU

MMpaKTUYICCKasA pa60Ta
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KonTponbhas paboTa 1o uroram roja.

1 YPOK KOHTPOJIS ¥ IPOBEPKU
3HAHUN U YMEHUH

IIpomexyrounas
aTTecTauys: KOHTPOJIbHAS

pabora.
136 O6oOmiee  TOBTOpEeHHE 1O  TEMe: 1 Y pok noBTOpeHws,
Bbuonornyeckn akTUBHBIE COETMHEHUS cHCTEeMaTH3aluy 1 00001IIeHHS
3HAHUM, 3aKPETICHUSI YMEHUI
11 kaacc/2 roa o0ydenus (170 yacoB)
I'maBa 1. Ctoenune atoma 9
1 Crpoenue atoma 1 Ypok QopmHupoBaHUS HOBBIX
3HaHUHI
2 Crpoenue aromHoro snapa. M3zotomsl | 1 Ypox ¢opMHpOBaHUS HOBBIX
S nepHble peakuuun 3HAHUU
3 CocrosiHue >nekTpoHa B atTome. KBanTtosble | 1 VYpoku npuMeHeHud 3HaHWH Ha
qucia IIPAKTHKE
4 CrtpoeHue 3IeKTPOHHBIX 000104eK aToMOB. | 1 Ypok ¢opMHpOBaHUS HOBBIX
DJEeKTPOHHBIE M AJIEKTPOHHO-TpauUecKue 3HaHUH
bopMyIbl
) OTtkpsiTHE JA.N. Mengeneesbim | 1 Ypoku NpuUMEHEHUH 3HAaHUM Ha
[Iepnoanueckoro 3akoHa MIPaKTHKE
6 [Tepuonuyeckuii 3aKOH U CTPOEHUE aTOMa 1 Ypok ¢opMHpOBaHUS HOBBIX
3HaHUHN
7 3aBUCHUMOCTh  CBOWCTB  3yIeMeHTOB u | 1 Ypoku NpUMEHEHUH 3HAaHUM Ha
COCMHEHWH OT WX TOJOXKEHUS B MPaKTHKE
ITepnonnueckoi CHCTEME. 3Ha4eHHe
Ilepnonnueckoro 3akoHa
8 O06o06uienne 1 cucremMaruzanus 3HaHui o | 1 Ypoku KOHTposis U mpoBepkH | TemaTHuecKuil  KOHTPOJIb:




TeMe «CTpoeHHe aTomMay 3HaHUU U YMEHUU TECTUPOBAHUE
9 Kontpoabnast paGora Ne 1 mo Tteme: |1 Ypok KOHTposIZ M MpoBepKkH | TemaTudyeckuii  KOHTPOJIb:
Croenue aToma 3HaHUU U YMEHUU KOHTpOJIbHast paboTa
I'maBa 2. Crtpoenue BemecTBa. J[lucnepcHble 13
CHCTEMbI M PACTBOPBI.
10 | Xumudeckas cBs3b. MloHHas CBs3B 1 Ypok ¢dopMupoBaHHS HOBBIX
3HaHUHN
11 | KoBasieHTHas CBA3b 1 Ypox ¢opMHpPOBaHUS HOBBIX
3HaHUHN
12 | Meraminyeckas CBSI3b 1 Ypok QopmupoBaHUS HOBBIX
3HaHUI
13 | Bomopoanast cBsi3b. OcHoBHbIE THIBI | 1 Ypok QopmupoBaHUS HOBBIX
MEKMOJIEKYJISIPHOTO B3aUMOJICUCTBUS 3HAHUU
14 | Enunas npupoja XUMHUYECKUX CBS3Ei 1 Ypox ¢opMHpPOBaHUS HOBBIX
3HaHUHI
15 | IlpocTpaHCTBEHHOE CTPOCHUE MOJIEKYI 1 Ypok QopmHupoBaHUS HOBBIX
3HaHUHN
16 | Teopus cTpoeHUsI XUMUYECKUX coeTuHeHUuH | 1 Ypok ¢opMHpOBaHUS HOBBIX
3HaHUHN
17 | OcHOoBHbIE HampaBiIeHUS pa3BUTUS Teopuu | 1 Ypok (opmHupoBaHUS HOBBIX
CTPOCHUSA 3HAHUU
18 | IHomumepsl OpraHUYECKHE nll Ypok ¢opMHpOBaHUS HOBBIX
HEOpraHU4ecKue 3HaHUH
19 | Yuctsle BemecTBa U cMecu. PacTBopsl 1 Ypok ¢opMHpOBaHUS HOBBIX
3HaHUHN
20 | CocoObl  BeIpaKeHHsI  KOHIeHTpamuu | 1 Ypok oOyueHuss yMEHUsIM H
pacTBOpOB HaBBIKaM
21 | Ilonsatue o JHUCHEpPCHBIX cuUcTeMax, ux | 1 Ypok ¢opMHpOBaHUS HOBBIX




KJaccu(uKaus 1 3Ha4YeHNE

3HAHUH

22 | O6o6menue U cucreMaTu3anys 3HaHui 1o | 1 Ypoku KOHTpOJis M MpoBepkH | TeMaTuyeckuii  KOHTPOJIb:
teMe «Ctpoenue BemiectBa. JlucnepcHele 3HaHUU U YMEHUU TECTUPOBAHUE
CHCTEMBI U paCTBOPbI»

23 | KonTpoabHasi padora Ne2 mo Teme: |1 Ypok KoOHTposias U mpoBepku | TemaTHueckuil  KOHTPOJIb:
Crpoenue BelllecTBA. JAucnepcHbie 3HaHUU U YMEHUI KOHTpPOJIbHAs paboTa
CHCTEMBbI U PACTBOPBI.

I'maBa 3. Xumnueckue peakuuu 19

24 | Knaccudukanus XuMUYeCKuX peakuuid mo | 1 Ypox ¢opMHpPOBaHUS HOBBIX
YUCIY U COCTaBY PEarupyroluX BEIIeCTB U 3HaHUH
JPYTUM IIpU3HAKaM

25 | Knaccudukamnus peaknuii 1mo uaMeHeHuio | 1 Ypok (opmHupoBaHUS HOBBIX
CTETIEHEH OKUCIIEHUS] aTOMOB 3HaHUH

26 | CocraBneHne ypaBHEHHUH OKHCIUTENbHO- | 1 Ypok oOyueHUs yMEHUSM U
BOCCTAaHOBUTEIIbHBIX PEaKIHi HaBBIKaM

27 | TeruoBble 3P PeKTHI U npuuuHsel | 1 Ypox ¢opMHpPOBaHUS HOBBIX
NPOTEKaHUS XUMUYECKUX PeaKIHii 3HaHUH

28- | Pacuersl 1o TEPMOXUMHUYECKUM | 2 VYpok oOyueHUs yMEHUSIM |

29 | ypaBHEHUIM HaBbIKaM

30 | CxopocTh XUMHUYECKOW PEeaKIInu 1 Ypox ¢opMHpPOBaHUS HOBBIX

3HaHUHN
31 | Karanus u kaTain3aTopsl 1 Ypok (opmHupoBaHUS HOBBIX
3HaHUHN
32 | XuMuueckoe paBHOBECHE 1 Ypok ¢opMHpOBaHUS HOBBIX
3HaHUHN
33- | Pemenme 3amau 1o Teme «CKOpOCTb | 2 Ypoku npuMEHEHWH 3HAHWHA Ha
34 XUMHYECKON pEeaKLuu. XHUMHUYECKOE MIPAaKTUKE
paBHOBECHE»
35 | Ilpaktuueckas pabora Ne 1 «Ckopocts |1 Ypoku KOHTposis U mpoBepkH | TemMaTHuecKuil  KOHTPOJIb:




XUMHYECKUX PEAKIUIN»

3HaHUU U YMEHUU

npakTuyeckas padora

36 [Ipaktuueckast padora Ne 2 «Xumunueckoe | 1 Ypoku KOHTpoJIA M IpoBepKH | TemaTudyeckuii  KOHTPOJIb:
paBHOBECHEY 3HAHUU U YMEHUU nmpakTudeckast pabora
37 DIIEKTPOTUTHYECKAs JUCCOIHAITUS 1 Ypok ¢dopMupoBaHHS HOBBIX
3HaHUI
38 CBo¥iCTBa pacTBOPOB JICKTPOJIUTOB 1 Ypok ¢dopMupoBaHHS HOBBIX
3HaHUHN
39 | I'maponus 1 Ypox ¢opMHpPOBaHUS HOBBIX
3HaHUHN
40 | IIpaktuueckas pabora Ne 3 «I'unponus» 1 Ypoku KOHTposis U mpoBepkH | TemaTHueckuil  KOHTPOJIb:
3HaHUI U yMeHUi npakThyeckas padora
41 | O6o6umenure U cucremMaru3anus 3HaHui mo | 1 Ypoku KOHTposis U mpoBepkH | TemMaTHueckuil  KOHTPOJIb:
TeMe «XUMHUYECKUE PEAKIIUN) 3HAHUN U YMEHUU TECTUPOBAHHE
42 Kontposbnasi padora Ne 3 mo Teme: |1 VYpok KoHTposis U mpoBepku | TemaTHyeckuid  KOHTPOJIb:
XHMHYEeCKHE peakuuu 3HaHUU U YMEHHU KOHTpOJIbHAst paboTa
I'1aBa 4. BenrecrBa U ux CBOMCTBA 86
43 | Knaccugukanus HeopraHndeckux Bemects | 1 Ypok ¢opMHpOBaHUS HOBBIX
3HaHUHN
44 | KomIuieKcHbIE coequHeHus | 1 Ypok (opmHupoBaHUS HOBBIX
HEOPTraHMYECKUE U OPTaHUIECKHE 3HaHUH
45 | Knaccuduxanusi OpraHn4ecKuX BELECTB 1 Ypok (opmHupoBaHUS HOBBIX
3HaHUHN
46 | OOmas xapakTepUCTHKa MeTauloB M ux | 1 Ypok ¢opMHpOBaHUS HOBBIX
COCIMHEHUN 3HAHUU
47 | XuMHuecKue CBOICTBa METaNIOB 1 Ypok (opmupoBaHUS HOBBIX
3HaHUHN
48 Koppo3sus metamios 1 Ypok (opmHupoBaHUS HOBBIX

3HAHUN




49 | [lony4yeHue MeTaioB Ypok ¢opMHpOBaHUS HOBBIX
3HaHUHN

50 | Dnekrpomnus. Ypox ¢opMHpPOBAaHUS HOBBIX
3HAHUU

51- | Pemenue 3amau Ha pacder mMacchl (oObeMa) Ypoku nmpuMEHEHUN 3HAHUW Ha

54 | mpoayKTa peakiuu MPaKTUKE

55 | XuMHUECKHE UCTOYHUKHU TOKa Ypox ¢opMHpOBaHUS HOBBIX
3HaHUHN

56 | Llemounble MeTAIIIBI Ypox ¢opMHpPOBaHUS HOBBIX
3HAHUU

57- | bepumuii, MarHuii M ILIETOYHO3EMENbHbIE Ypok ¢opMHpOBaHUS HOBBIX

58 | mertamsl 3HaHUH

59 | AmoMuHUI 1 €T0 COeTMHEHUS Ypox ¢opMHpOBaHUS HOBBIX
3HaHUHI

60 Mertamibl moOOYHBIX ToArpyMIl. Mens Ypox ¢opMHpOBaHUS HOBBIX
3HaHUHI

61 | Lunk Ypok ¢opMHpOBaHUS HOBBIX
3HaHUHN

62 | XKeneszo Ypox ¢opMHpPOBaHUS HOBBIX
3HaHUHN

63 | Xpom Ypox ¢GopMHpPOBaHUS HOBBIX
3HaHUHN

64 | Mapranen Ypok ¢opMHpOBaHUS HOBBIX
3HaHUHN

65- | OOmiast xapakTepuCTUKa HEMETAJIOB U UX Ypok ¢opMHpOBaHUS HOBBIX

66 COEeIUHEHUI 3HAHUI

67 | OOmre XMMUYECKHe CBOMCTBA HEMETAIIIIOB Ypok (opmupoBaHUS HOBBIX

3HAHUH




68 | Bomopon u ero coeiuHeHUs Ypok ¢opMHpOBaHUS HOBBIX
3HaHUHN
69 | 'anoreHsl U UX COCAMHEHUS Ypox ¢opMHpPOBAaHUS HOBBIX
3HAHUU
70 | XanpKoreHsl — IPOCTHIE BELIECTBA Ypok ¢opMHpOBaHUS HOBBIX
3HAHUU
71 Coenunenus cepbl Ypox ¢opMHpOBaHUS HOBBIX
3HaHUHN
72 | A30T u ero cCoeJMHEeHUs Ypox ¢opMHpPOBaHUS HOBBIX
3HAHUU
73 ®ocdop u ero coeMHEHH Ypok (opmHupoBaHUS HOBBIX
3HAHUU
74 | Yrnepon u ero cCoeAMHEHUS Ypox ¢opMHpOBaHUS HOBBIX
3HaHUHI
75 | KpemHuii u ero coeiMHEHUS Ypox ¢opMHpOBaHUS HOBBIX
3HaHUHI
76- | Pemenue 3a/1a4 Ha ra30Bbl€ 3aKOHbI Ypoku npuMeHeHur 3HaHuM Ha | [loypouHblit KOHTPOJIb:
79 MIPaKTUKE paboTa Ha ypoke
80- | Pemenue 3aaq Ha «BBIXO] POYKTa» Ypoku npumeHeHnid 3HaHu#M Ha | [loypouHsrit KOHTPOJIb:
83 MPaKTHKE pabota Ha ypoke
84- | Pemenue 3aa4 Ha «M30BITOK-HETOCTATOKY Ypoku npumeHeHnid 3HaHu#M Ha | [loypouHsrit KOHTPOJIb:
87 MIpaKTUKE paboTa Ha ypoke
88- | Pemenue 3a1au Ha cMecu Ypoku npuMeHeHud 3HaHuM Ha | [loypouHblil KOHTPOJIb:
91 MIPaKTUKE pa0oTa Ha ypoke
92- | Pemienue 3a71a4 Ha HEIIOJIHOE Ypoku npuMeHeHui 3HaHuM Ha | [loypouHslit KOHTPOJIb:
95 | B3ammoeiicTBHE MIPaKTUKE paboTa Ha ypoke
96- | Pemrenue 3aa4 Ha HEMOJTHOE Pa3NIOKEHHE Ypokn npumeHeHnid 3HaHuM Ha | [loypouHsbrit KOHTPOJIb:
99 MPaKTHKE pabota Ha ypoke
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O0001eHrue ¥ cucreMaTu3alus 3HAHUM 110
XUMHH IEMEHTOB

YpOKH KOHTpOJII U IPOBEPKHU

3HaHUU U YMEHUU

Temarnuyeckuii KOHTPOJIb:
TECTUPOBAHUE

101 | Konrpoannass paGora Ne 4 mo Ypok KOHTposisi M MpoBepku | TemaTtnueckud  KOHTPOJIb:
Teme:XUMUSI HEMETAJJIOB 3HaHUI U yMeHUi KOHTpOJIbHAsI paboTa

102- | KucmoTsl opraHuuecKre U HEOPTaHHIECKUE Ypok ¢dopMupoBaHHS HOBBIX

105 3HaHUU

106- | OcHoBanus OpraHuYecKue u Ypox ¢opMHpOBaHUS HOBBIX

109 | mHeopranmueckue 3HAHUU

110- | AmdoTtepHbIe OpraHMYEeCcKue u Ypox ¢opMHpPOBaHUS HOBBIX

113 | HeopraHWYECKHE BEIIECTBA 3HAHUN

114- | T'eneruueckass CBs3b MEXAY KJaccamu Ypok (opmHupoBaHUS HOBBIX

117 | opranmyeckux u HEOPTraHUYECKHUX 3HAHUI
COE€IMHEHUN

118- | Pemienue 3ama4 Ha ONpEIEIICHHE MAaCCOBOM Ypoku nmpuMeHEHUN 3HAHUW Ha

119 | momm MCXOAHOTO BEIIECTBA WIIM MPOAYKTA B MIPaKTUKE
pactBope

120- | Pemenue 3a7au Ha «TUI COJIM» Ypoku NpUMEHEHUN 3HAHUN Ha

121 MIPaKTUKE

122 | Ilpaktuueckas pabora Ne 4 «llomyuenue Ypoku KOHTpOIIA npoBepku | Tematnyeckuid  KOHTPOJIb:
ra3oB U U3y4EHUE UX CBOMCTB» 3HaHUU U YMEHHU IpakTH4eckas padbora

123 | IIpaktudeckas pabora Ne 5 «Pemenue Ypoku KOHTpOIsS MPOBEPKH | TemMaTHyeckud  KOHTPOJIb:
AKCTIEPUMEHTATBHBIX 3amad o 3HAaHUH U yMEHUI npakTryeckas pabora
OpPTaHUYECKON XUMHUM)»

124 | Ilpaktnueckass pabora Ne 6 «Pemenue Ypoku KOHTpOIIA npoBepku | Tematnyeckuif  KOHTPOJIb:
HKCIIEPUMEHTATBHBIX 3aj1a4 o 3HaHUU U yMEHUI npakTuyeckas padora
OpPraHUYeCKON XUMHM»

125 | Ilpaktuueckass padora Ne 7 «CpaBHeHHE YpoKkH KOHTpPOJIS npoBepku | TemaTuueckuili  KOHTPOJIb:

CBOI71CTB HeOpFaHI/IquKI/IX n OpFaHquCKHX
COECTUHEHUI)

3HaHUU U YMEHUI

IpakTHieckas pabora




126 | Ilpaktuueckas pabora Ne 8 «I'enernueckas | 1 Ypoku KOHTpoOJIZ M MNpoBepKH | TemaTudyeckuil  KOHTPOJIb:
CBsI3b MEXKJY KJIACCAMHU HEOPTaHWYECKHUX U 3HAHUW U YMEHUH npakTuyeckas padora
OPraHUYECKUX COCIUHEHUN»

127 | O600meHne u cucreMaru3anus 3HaHui 1o | 1 Ypoku KOHTpOJIE W TNpoBepkH | TemMaTH4ecKuid  KOHTPOJIb:
TeMe «BelecTsa v UX CBOMCTBa» 3HaHUU U YMEHUI TECTUPOBAHUE

128 | KonrpoabHasi pa6ora Ne 5 mo Teme: | 1 Ypok KOHTposias U mpoBepku | TemaTHueckuil  KOHTPOJIb:
I'enernueckass CBsI3b MEXAy Kilaccamu 3HAHUU U YMEHUU KOHTpOJIbHAs paboTa
OpPTaHUYECKHUX u HEOPTaHMYECKUX
COCIMHEHU N

I'naBa 5. XuMus B ’kM3HHU 00111eCTBA 10

129 | XuMus u mpou3BOICTBO 1 Ypok QopmupoBaHUS HOBBIX

3HaHUI

130 | XuMus u cenbcKoe X03siCTBO 1 Ypok QopmupoBaHUS HOBBIX

3HaHUHI

131 | Xumus u npoGiieMbl OXpaHbl OKpykaromen | 1 Ypox ¢opMHpPOBaHUS HOBBIX
cpenbl 3HAHUU

132 | Xumus u moBceIHEBHAs )KU3Hb YeIOBEKa 1 Ypok ¢opMHpOBaHUS HOBBIX

3HAHUU
133- | OGo0Omaromiee  moBTOpeHue 1Mo  Teme: | 4 Ypok MTOBTOPEHHSI,
136 | I'emermueckass CBs3b MEXAY KJaccamu CUCTEMaTH3aluu u 0000IIeHUS

OpFaHI/I‘-IGCKI/IX nu HGOpFaHI/ILICCKI/IX
COeTMHEHNN

3HaHUH, 3aKPEIICHUs YMEHUI




IIpunoxenune 3 k padoyeil nporpamme

JUCT BHECEHUSA U3MEHEHUM

No TekcT usMeHeHus [IpoTokon 3acenanus Kadeapsb
/o

No Hara

2023 — 2024 y4eOHbIi oA

2024 — 2025 y4eOHbIi rox
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