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IHosicHuTebHAA 3aNUCKA
[IporpaMMa 1Mo XUMHH AJIi CpelHEro OOIIero oO0pa30BaHUS COCTaBI€HA B COOTBETCTBUHM C TPeOOBaHUSIMU
®I'OC COO x pesynbpraTaM OCBOSHHS OCHOBHON 0Opa3oBaTENbHOW MPOTpaMMbl CPEIHEro OoOIIero
oOpa3oBaHMs , HallpaBlieHa Ha JOCTH)KCHHE YYAIlUMHUCS JIMYHOCTHBIX, METAlpeIMETHBIX, MpPeIMETHBIX
pE3yJIbTaTOB 110 XUMHUHU.
[Ipu pa3paboTke naHHOM mporpaMMbl (MPOQMIBHBIN YpOBEHB) HCHOIB30BANINUCH CIEAYIOINE HOPMATHUBHbBIE
JOKYMEHTBI:

o OepnepanbHbiii 3akoH «OO0 obOpazoBanuu B Poccuiickori @enepanum» ot 29.12.2012rNe273, m.3.6
CT.28.

e TpeboBanus @enepanbHoro I'ocynapcTBEHHOro 00pa30BaTENbHOIO CTAaHAApTa CPEAHET000IEro
obpazoBanus (nanee ®I'OC COO).

e OcHoBHas oOpa3oBaTellbHAs MPOrpaMMa CPeJHEro o0mero odopazoBaHusi, pa3paboTaHHAs Ha OCHOBE
dI'OC COO, pemenuem ¢eaeparbHOro y4eOHO — METOAUYECKOr0o OOBETUHEHHUS IO 00IeMy
obpazoBanmuto ( mpoTokos oT 28 utons 2016 r. Ne 2/16-3).

e DepnepanbHBIN NIEPEYCHb YUCOHUKOB, PEKOMEHIOBAaHHBIX MUHHCTEpCTBOM 00pa3oBaHus U Hayku PO k
HCIOJIb30BaHUIO B 00pa30oBaTENbHOM IIpoLEcce B 00Ie00pa30BaTEeNIbHBIX yupexaeHusx Ha 2020 —
2021 rr., npuka3z MunucrepcTa oobpazoBanus 1 Hayku Ne 345 ot 28.12.2018.;.

[IpumepHas mporpamma cpeHero ooero 00pa3oBaHus 0 XUMHUHU:

e KoHuenuus 1yXOBHO-HPAaBCTBEHHOI'O PAa3BUTHS y4alUXCsl.

e OcHoBHas obmeoOpazoBarensHas nporpamma MBOY — COILL Ne2 ropona Apkanaka CapaToBcKoit
o0nacTu.

e TpeboBaHMS K OCHAIICHHIO O00IIE00Pa30BaTENLHOTO IMPOILECCa B COOTBETCTBUU C COJEPIKAHHEM
HAMoJIHEHUSI  y4eOHBIX TMPEJMETOB KOMIIOHEHTa TOCYIJapCTBEHHOTO CTaHIapTa  OOIIero
oOpa3oBaHMUs.

B ocHoBy nmanHOI paboueil mporpammsl mosioxkeHa aBropckas nporpamma B.B. Epémuna, H.E. Ky3pmenko—
«[Iporpamma cpennero ooiero oopazoBaHus O XUMHUU »

(Mockaa, [dpoda, 2020), kotopas peanusyercsa B yueoHuke B.B.Epémuna «Xumus, 10 kmace» n «Xumus, 11
KIacc»yriyonenHoe uzydenue . Jlannas nporpamma u YMK B3STHI 32 OCHOBY IO CIEAYIOIUM MPUYHHAM:

1. CymiecTByeT euHas TMHUSL yUeOHUKOB aBTOPCKOTO KOJIJIEKTHBA 101 pykoBoicTBoM B.B.Epémuna ¢ 8 mo 11
KJlacc, KOTOpble COOTBETCTBYIOT (enepaabHOMy 00pa3oBaTelbHOMY CTaHIAApTy W HUMEIT rpud
«PexomenoBano MuHucTepcTBOM 00pazoBaHus U Hayku PDy.

2. ABTOPCKHI KOJUIEKTUB 10J pyKoBoJAcTBOM Epémuna B.B. oTinuaeTcs o4eHb MI1010TBOPHOU

pabotoii: um coznansl noiHsle YMK kak st 6azoBoro, Tak u ans npoduibHOro Kypca xumuu. Hapsany c
9TUM, KOJUIEKTUB SIBJISIETCS OUYE€Hb MOOMIIBHBIM U JIOCTaTOYHO OBICTPO pearupyer Ha pa3inyHble UHHOBAIIUU B
00pa3oBaHUM, KOPPEKTUPYS U TONONIHIS co3aaHHbie Y MK.

Pabouyas nporpamma no xumuu odecnieuena YMK .

B YMK ona npeomema «Xumun» ona 10u 11 knaccoe aemopoeé B.B.Epémuna u H.E.Ky3bsmenkoexooum:

1. Xumus: 10 xknacc u 11 xmace, Pabouas mporpamma mo yue6nuky Epémuna B.B.. ®I'OC/ Epémun B.B.,
Ky3bpmenko H.E.. — Boarorpan: Yunrens, 2019 — 204 c.

2. Xumus: 10 xnacc. Yueonuk. Yraoyonennoe uzydenue. Epémun B.B., Ky3emenko H.E. — M.: [Ipoda, 2020 —
448 c.

3. Xumus: 11 kmace. YueOnuk. Yrmyonennoe nzydenne. Epémun B.B., Ky3ssmenko H.E. — M.: Jlpoda, 2020 —
460c

4. Xumusa: 10 xmacc. Pabouas terpaap. K yueOnuky B.B.Epémmna "Xumus. 10 kmacc". Beptu-xansb.
OI'OC/MukutiokA.Jl. — M.: Dk3amen, 2019 —128

5. Xumus: 11 kmacc. Pabouass terpanp. K yueOnuky B.B.Epémmna "Xwumwus. 11 kmacc". Beprtu-kais.
OI'OC/MukutiokA.Jl. — M.: Dk3amen, 2019 —142

Caitm unmepuem- noooeprcku YMK «/Ipogpar: www.spheres.ru

CrpykTrypa padoueii mporpaMMbl 10 XUMHM CpeJHero odiero oopa3oBaHus BK/I4YaeT 3 pa3jeJia:
1. Ilnanupyemble pe3yabTaThl H3y4eHUs] Y4eOHOTO IPEIMETa.


http://www.spheres.ru/

2. Coneprxanue yaeOHOTO MpeaMeTa.

3.TemaTnueckoe MIaHUPOBAHUE C YKa3aHHEM KOJMYECTBA YacOB, OTBOJUMBIX HA OCBOCHHE KaXKJJOU TEMBI.
XuMusi, Kak OJlHA W3 OCHOBOIIOJIATAIOMIMX O0JacTell €CTECTBO3HAHUS, SIBISIETCS HEOTHEMIIEMOHM YacCThIO
oOpa3oBaHus WKOILHUKOB. LIIKONBHBIN Kype XUMUH BKIIOYaeT 00beM XUMUYECKUX

3HaHUH, HEOOXOIUMBIA Uit (HOPMUPOBAHHMS B CO3HAHUHM UIKOJHHUKOB XHWMHYECKOH KapTHHBI MHDA.
Xumuyeckoe oOpa3zoBaHHe HEOOXOIUMO TaKXKe ISl CO3JaHMsS Yy IIKOJIbHHKA OTYETIMBBIX MPEACTABICHUN O
PO XMMHU B PEIICHUM DKOJOTHYECKUX, CBHIPHEBBIX, SHEPTeTUYECKHUX, MPOJAOBOIBCTBEHHBIX, MEAUIIMHCKUX
npobiem uenoBeuecTBa. Kpome Toro, ompeneneHHbli 00beM XMMHYECKHUX 3HAHMA HEOOXOIUM Kak [l
MOBCEHEBHON KM3HM. M3ydas XuUMHIO, ydalldecs Y3HAIOT O MaTepHAIbHOM EIUHCTBE BCEX BEIIECTB
OKpY’KaloIllero Mupa, 0OYCIIOBJICHHOCTH CBOWCTB BEIIECTB HUX COCTABOM U CTPOCHHEM, IIO3HABAEMOCTU U
MIPEACKAa3yeMOCTH XUMHMUYECKUX SIBJICHUN.II03TOMY KaKIplii 4EJIOBEK, KUBYLIMH B MHUpE BEIIECTB, JOJDKEH
UMETh OCHOBBI (DYHAAMEHTAJbHBIX 3HAHUU MO XUMHHM (XMMHYECKas CHMBOJIMKA, XUMUYECKHE IOHSATUS,
¢axTe.M3yueHne CBOMCTB BELIECTB U WX MPEBPALICHUN CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTOMBINUICHUS, a
npakTUyeckas paboTra ¢ BelecTBaMu (J1abOpaTOPHBIE OIBITHI) — TPYAOJOOHIO, aKKYPAaTHOCTH M COOPAHHOCTH.
[TosToMy B paboueii mporpamMme 1Mo XMMHU HAIIUTA OTPa’KEHHE OCHOBHBIE CO/IEPKATENbHBIC JINHUU:

® BEHICCTBO — 3HAHHMSA O COCTaBE W CTPOCHHM BEIICCTB, MX BAXHEHIIHMX (DU3NYECKUX U XUMHUYCCKUX
CBOICTBaX, OMOJOTHYECKOM JICHCTBHU,

e XUMHUYECKas peakiusi — 3HAaHUA OO0 YCIOBHUSAX, B KOTOPBIX MPOSBISIOTCA XUMHUYECKHE CBOMCTBA
BEIIECTB, CIIOCO0aX yIMpaBleHUsI XUMUYECKUMU MPOIECCAMU;

® [PUMECHEHUE BEIIECTB — 3HAHUS M ONBIT MPAKTUYECKON IEATEIBHOCTH C BEIIECTBAMH, KOTOPHIE

HamOoJee 4YacTo yIOTPeONSFOTCST B IMOBCEAHEBHOW  JKM3HHU, UIMPOKO  HCIONB3YIOTCS B
MPOMBIIIIEHHOCTH, CEJILCKOM XO35MCTBE, HA TPAHCIIOPTE;

® S3pIK XMMHUHM — CUCTEMA BOXHEHUIIMX MOHATUM XWMHHU U TEPMHUHOB, B KOTOPBIX OHU ONMUCHIBAOTCA,
HOMEHKJIaTypa HEOPraHWYeCKHX BEIIECTB, T. €. MX Ha3BaHUA (B TOM YHCJI€ U TpPHUBUAIBHBIC),
XuMHUecKrue GopMyIbl M ypaBHEHUS, a TAK)Ke MTPpaBHIia epeBojia HHPOPMAIH C €CTECTBEHHOTO S3bIKa
Ha SI3bIK XUMHUH U 00PaTHO.

[TockoabKy OCHOBHBIE COAEpKATEIbHBIE JJUHUN LIKOJIBHOIO Kypca XMMHUHU TECHO IEPEIJIETEHBI, B IpOrpaMMe
coJiepKaHUE TMPEJCTaBICHO HE MO JHUHHAM, a 1o pazaenam: «CTpoeHHE OPraHUYeCKHX COEIUHEHUI,
«Peakuun OpraHMYECKUX COEOUHEHUN», «YTriaeBodopoab», «Kucimopoacoaepxamuye CoeaUHEHUS»,
VYrieBonbl», «A30TCOEpKAIINE COSTUHEHUS», «BHOIOTMYeCKN aKTUBHBIE COSTMHEHUS».

HN3yyeHue XuMHMH Ha J3Tane cpeaHero o0mero o0pa3oBaHMs HAIPaBICHO HA JIOCTH)KEHHE CIIEIYHOIINX
neJieii:

e (opmupoBaHHUE y yJalIUXCS MPEICTABICHUE O BAKHEHIINX OPraHMYECKHUX BEUIECTBaX M MaTepuaniax
Ha UX OCHOBE, TAKUX KaK, YKCyCHas KUCIIOTa, METaH, dTHJICH, alleTHIIeH, OCH301, 3TaHOJ, KUPHI, MbLJa,
TJIF0K03a, caxapo3a, KpaxMmal, KJIeT4aTKa, OeJIKU, NCKYCCTBEHHBIE 1 CHHTETUYECKHE BOJIOKHA, KAyUyKH,
MJIaCTMAacCCHI;

e (¢opMHpOBaHUE Y YYAIIMXCS Ha YPOBHE MOHUMAHUS BXXHEHUIIINE XUMUYECKHUE MOHATHUS: YTIIEPOIHBIN
ckenet, GyHKIMOHATbHAS TPYIITa, H30MEPHs, TOMOJIOTHS;

e pa3BUTHE JTUYHOCTH OOydaromuxcs, GOpMUPOBAHUE Y HUX OKOJOTMUYECKHA TPAMOTHOTO TIOBEJICHUS B
OBITY U TPYAOBOI IEATEIHHOCTH.

3agayamu 00y4eHHs: XMMUM SIBJISIIOTCS:

e (OCBOCHHME 3HAHUN O XMMHYECKOM COCTABJISAIOLIEN €CTECTBEHHO-HAYYHOW KApTHHBI MUPA, BAXKHEUIINX
XUMHYECKUX MOHATHUSX, 3aKOHAX U TEOPHUSIX;

e OBJAJleHHe YMCHUSMH MPUMEHSITH TOTyYEHHBIC 3HAHUS JUUTsI OOBSICHEHHS pa3HOOOPA3HBIX XUMHUECKUX
SIBJICHW W CBOWCTB BEILECTB, OLICHKM pOJM XHMHUU B PA3BUTUHU COBPEMEHHBIX TEXHOJIOTMH M
MOJyYEHUU HOBBIX MAaTE€pUAJIOB;

¢ pa3BHTHE IO3HABATEIHLHBIX HMHTEPECOB M  HHTEUIEKTYallbHBIX  CIIOCOOHOCTEH B  Mpolecce
CaMOCTOSITENTLHOTO TMPUOOPETEHHS] XUMUYECKUX 3HAHUN C UCIOJIb30BAaHUEM PA3IUYHBIX HCTOUYHHUKOB
nH(pOpMaIIUU, B TOM YHCIIC KOMITBIOTEPHBIX;

e BOCINHTAHHE YOSXKICHHOCTH B TO3UTHUBHOM pOJMM XHMHH B JKM3HHM COBPEMEHHOIO OOIIECTBa,
HE00XOIMMOCTH XMMHUYECKH TPAMOTHOTO OTHOIICHHUSI K CBOEMY 3/IOPOBBIO U OKPYKAIOIIIEH Cpe/ie;



® [QpUMeHEHHMe TIONYYCHHBIX 3HAHUW M YMEHHUH 111 0e30MacHOro HCIONb30BaHMUS BEIIECTB U
MaTepuajioB B OBITY, CEIbCKOM XO34HCTBE M Ha IPOM3BOJCTBE, PELICHMs NMPAKTHUYECKUX 3ajad B
IIOBCEIHEBHOM JKM3HU, MNPEAYNPEKICHUS SBJICHUN, HAHOCSIIMX BpEJ 30pPOBBIO 4YEJIOBEKA H
OKpY>Karolllen cpene.

B xone npenonaBanusa xumuu B 10 u 11 kinaccax, cneayer oOpaTUTh BHUMaHUE Ha TO, YTOOBI ydariuecs
[0JIb30BAJIUCh  YMEHUSAMHU OOIIEy4yeOHOro XapakTepa, pa3HOOOpa3HbIMU CIOCO0AMM  JESTEIbHOCTH,
pUOOpETaIH OIBIT:

- HCIOJB30BAaHUSA METOAOB HCCICJOBAHMS PEAJBHOTO MHpa, YMEHHsS JACUCTBOBAaTh B HECTaHIAPTHBIX
CUTYalLUsIX;

- peleHus pa3sHoOOpa3HbIX KJIACCOB 3a/1a4 U3 pa3jInYHbIX Pa3/ieoB Kypca;

- HCCIIEIOBATENILCKOM JeSITeIbHOCTH, PA3BUTHUS UIEH, MPOBEACHUS IKCIIEPUMEHTOB, 0000IIECHNUS, TIOCTAHOBKU
1 GOpMyYIHPOBaHUS HOBBIX 3a/1a4;

- ICHOT'0, TOYHOT'0, TPAaMOTHOT'0 M3JI0’KEHUSI CBOUX MBICIIEH B YCTHOW M IMCbMEHHOM peuu;

- IPOBE/ICHUS JI0KA3aTeNIbHBIX PAaCCYKIECHHM, apryMeHTalluH, BbIIBUKEHHS THIIOTE3 U X 00OCHOBAHUS;

- MOMCKA, CHCTEMaTH3alluu, aHajdu3a M Kiaccu(pukauuu HMHGOPMAalLUMHU, HUCIIOJIb30BaHHE HH(POPMALMOHHBIX
MCTOYHUKOB, BKJIIOYas Y4eOHYIO U CIIPaBOYHYIO JINTEPATYpy, COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTHH.

B nporpamMe yuteHbl COBpEMEHHbBIE JUIAKTUKO-TICUXOJIOTUYECKHE TEHICHIINH, CBSI3aHHbIE C PAa3BUBAIOLIUM
obpazoBanneM u TpeboBanusMu PI'OC. IlosToMy B OCHOBY HAacTosilieli NPOrpaMMbl IOJIOKEHA
nejaroruyeckasi TeXHoJIorusi JaesiteibHocTHOro meroaa (T/IM). Ona onuchiBaeT MOCIEI0BATEIbHOCTH
JESTeIbHOCTHBIX IIAroB, KOTOPBIE MOJDKHBI OBITh PEaJM30BaHBI B Tporecce OOydeHHs Ui BKIIOYCHUS
yJalerocsi B yueOHyIo 1eATeIbHOCTb.

Ypoxkn XMMHM B CTapIIMX Kjaccax OyAyT NOCTPOEHbI € Y4eTOM

® CHUCTEMHO-ZEATEIbHOCTHOIO IOX0/a,

e C T[pUMEHEHUEM MpPOOJIEMHO-TUATIOIMYECKOH  00pa30BaTENbHOM  TEXHOJOTMHM,  TEXHOJOTUHU
NPOAYKTUBHOTO UYTCHHS M  TEXHOJIOTHM OIICHUBAHHS O0OPa30BaTENbHBIX JOCTIKCHHN (y4eOHBIX
YCIIEXOB),

® KOMIBIOTEPHOTO 00ECIIEYECHHUS YPOKOB.

¢ IpUMEHEeHUEeM Ha YPOKaX, TAKUX (pOPM OpraHu3anuM PpadoThl yUalIuxcs, Kak

e T[pYMNIOBBIX, pabOTHl B Mapax,

® JMCKYCCHM - T.e. KOJUIEKTMBHOM pabOThl Kjlacca MO NOCTAHOBKE Y4EOHBIX 3a7ay, OOCYXKIEHUIO
pE3yJIbTaTOB;
IPE3EHTALNU — T.€. IPEAbSIBICHUE YUAIIUMUCS PE3YIbTATOB CAMOCTOSTENBHON pabOTHI;
IIPOBEPOYHBIX pabOT (TECThI, CAMOCTOSTENIbHBIE U KOHTPOJIbHBIE PA0OTHI);
KOHCYJIbTallUH
camocTosiTeNbHas paboTa yJaluxcs: a) paboTa Hajl COBEpIIEHCTBOBAHUEM HaBblKa; 0) TBOpUECKas
paboTa o0 MHULIMATHBE YYaIlerocs;
C IpUMEHEHHEeM Ha YPOKAX TAKMX (POPM KOHTPOJIsl, KAK:

e Texkymuii - OCyIIECTBISIETCS Ha KaXKI0M YpoKe (Onpoc, IpoBepKa JOMAIIHETO

3aJ]aHMsl, yJacTue YUYEHUKOB B OTKPBITHE HOBBIX 3HAHWMU U JIp.).

e TemaTnueckmii- MMCbMEHHbIE POBEPOUYHBIE PAOOTHI 110 UTOraM HEOOJBIION TEMBI.

e UTOroBblii- nicbMeHHbIE KOHTPOJIbHBIE Pa0OTHI 10 UTOraM IPYIIIBI TEM YETBEPTH,
MOJIyTO/1Us, TOfA.
Jlnist Toro 4roObl 00ECTIEYUTh MPOXOKICHUE YUEHUKOM BCEX 3TAIOB MOCTPOCHUSI CUCTEMbI 3HaHUH, YMEHUHN U
CIIOCOOHOCTEN BbIAETIEHBI CIEAYIOIINE THIIBI YPOKOB!

* YPOKHM OTKPBITHS HOBOI'O 3HAHMS, I'/I¢ yJyalllUecs U3y4darOT HOBBIE 3HAHUS U 3HAKOMATCSA C HOBBIMHU
criocobaMu JeMCTBHM, a TakXkKe MOTy4aroT epBUYHbIE TIPECTaBIeHNs 00 X IPUMEHEHHH;

e ypOKHM peduiekcHuu, I/l yJallruecs 3aKperuisiioT CBOe yMEHNE IMPUMEHSTh HOBBIE CITIOCOObI AEHCTBUI B
HECTaH/JAPTHBIX YCJOBHSX, YYarcsd CaMOCTOSITEIbHO BBISBISATH W HCIPABIATh CBOM OLIMOKW,
KOPPEKTHPOBATh CBOIO YUEOHYIO JIeITENbHOCTD;

e YPOKM 00y4alollero, pa3BMBalOIIero KOHTPOJS, HA KOTOPBIX ydalluecs ydarcs KOHTPOJIHUPOBATH
pe3yJbTaThl CBOEH yueOHOM NesITeIbHOCTH;



e YPOKHM CHCTEeMATH3allUM M 0000IIeHMs 3HAHWI, NpPEINoJaralolliie CTPYKTypUpOBaHUE U
CUCTEMATHU3AIUIO 3HAHUM MO KypCy MAaTEMATHKHU.

e YPOKHM 0011eMeTO0JI0TH4YeCKOli HANpPaBJECHHOCTH U JAP.

Bce ypoku crpostcs Ha ocHOBe MerToAa peduieKCHBHON CaAMOOPraHU3alMH, IO3TOMY B XOJE€ HX
yUaluecs TaKKe UMEIOT BO3MOYKHOCTD BBIIIOJIHATh BECh KOMIUIEKC YHUBEPCAJIBHBIX YU€OHBIX I€HCTBUMN, HO Ha
Ka)XJIOM U3 3TUX YPOKOB JEJIAI0TCS PA3HbIE AKLEHTHI.

Takas nmocratoyHo riyOoKas pediaexcusi MO3BOJIMT  yYallUMCS I€PEOPUEHTHPOBATHCSA, B Ciydae
HEeoOXOIMMOCTH, U, B KOHEYHOM HTOre, BHIOpaTh HaIpaBlieHHWE, HauOojee MOJHO COOTBETCTBYIOLIEE HX
CKJIOHHOCTSIM M BO3MOXHOCTSIM

Tak, ecay Ha ypoOKax OTKPBITHSI HOBOI'O 3HAHMS OCHOBHOE BHUMAHHUE yIEIAETCS MPOEKTUPOBAHUIO HOBBIX
CIOCOOOB JIEHCTBHII B MPOOJIEMHBIX CHTYallUsX, TO Ha ypokax peduiekcun — (GOpPMUPOBAHUIO yMEHUS
MPUMEHSTh U3yUYEHHBIE CIOCOOBI JEUCTBUN, KOPPEKTUPOBATH CBOM JIEHCTBUS U CAMOCTOSITEIBHO CO3/1aBaTh
QJIITOPUTMBI JESITEIHOCTH B 3a/1a4HbIX CUTYaLMsIX.

Ha ypoxkax o0y4aloiiero, pa3BuBaiIero KOHTPOJIsI 0TpaOaThIBAIOTCS NEUCTBUS KOHTPOJISI, KOPPEKIUH U
OLIEHKH, a Ha YPOKaX CUCTeMaTH3aINY 3HAaHUH (HOPMHUPYETCSI CIIOCOOHOCTH K CTPYKTYPHUPOBAHUIO 3HAHUIA.
Pa3BuTtHe ymeHu#l y ydamuxcsh MPUMEHSATH IOJIyYCHHbIE 3HAHUS Ha MPAKTUKE HAa YPOKax XUMHUHU OyIeT
OCYILIECTBIISATHCS HA ABYX YPOBHSAX CJIOKHOCTH !

O0s3aTeIbHBII  YPOBEHb: JIOJDKHBI YMETh BBINOJIHATH BCE ydaluecs, OyleT JOCTHraThCs 3a CYeT padoThl
y4almxcs BO BpeMsl ypoka.

IloBblilIeHHBI YPOBeHb: ISl YYalllUXCs, KOTOPbIE XOTAT YIUIYOUTh CBOM 3HaHMsI, OYAET AOCTUTaThCs 32
cueT 00siee MHTEHCUBHOM pabOThl yyaluxcs BO BpeMsl ypOKa U PELICHUs] 3a]1a4 [TOBBIILIEHHON CI0XKHOCTH.
MakcuMajibHbIH YpPOBeHb: [UIsl y4alllUXCs, KOTOpbIE XOTAT HAyu4UThCA peliaTh Ooliee CII0XKHbBIE
HECTaHJApPTHBIE  3a1aud, OyaeT IOCTHTaThCsl 3a cyeT Ooyieeé MHTEHCHBHON CaMOCTOSTENBHOW pPabOTHI
y4allluXxcsi BO BHEYPOUHOE BpEMs.

IIporpammoii nmpexycMoTpeno pabora Hax npoektamu. Vimu yuammecst OynyT 3aHMMaThCsl B CBOOOTHOE OT
YPOKOB BpeMsl B Tpynnax Wid UHIUBUYAJIbHO.

IIpenycMoTpeH pe3epB, KOTOPbI MOXET OBITh HCIOJIB30BaH JJIsl MPOBENEHUS KOPPEKLMOHHBIX 3aHSTHUH,
KOHTPOJIbHBIX 110 TEKCTY aJIMUHHACTPALIMH LIKOJIbI, NN POBEIECHUS UHTEIIEKTYaIbHBIX UTP U JP.
Hacrosimasi pa6ouasi nporpamma oyaet peanuzoBana B 10-m u 11-m kiaccax (mpopu/ibHbIN ypOBeHb)
®opma noJrydyeHus 00pa3oBaHMs IS BCEX yJalllUXCs - OUHasl.

1.Ilnanupyemble pe3yabTaThbl H3y4YeHUS Y4eOHOI0 MpeaMera.
1.1.JIu4HOCTHBIEe, MeTaNpeIMeTHbIe M TMpeIMeTHbIe Pe3yJbTAaTbl OCBOEHUSI Y4eOHOro mpeaMera
«XumMmusm.
XuMHus Kak ydeOHasi AUCIUIUIMHA 00eCTIeUHBaET:
- pa3BHTHE MTO3HABATEIbHBIX HHTEPECOB U MHTEIIEKTYalIbHBIX CIIOCOOHOCTEH B MpOIlECCEe CaMOCTOSITEILHOTO
MPUOOpPETEHNsT XUMUUYECKUX 3HAHUHN C MCIOJIH30BAHUEM PA3JIMUYHBIX UCTOYHUKOB MH(POPMAIINH, B TOM YHCIIE
KOMITbIOTEPHBIX;
- BOCNIUTAHUE YOCKJIEHHOCTH B TIO3UTUBHON POJIM OPTaHUYECKOW XMMHUHU B JKU3HH COBPEMEHHOTO OOIIECTBa,
HE0OXOIMMOCTH XUMHUYECKU TPAMOTHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U OKPYXKAIOIIEH cpelie;
- NMpUMEHeHMe MOJyYeHHbIX 3HAHUI U YMEHUIl JI71s1 0€30MMacHOTr0 MCTOIB30BaHMs BEIIECTB U MaTEpPUAJIOB B
OBITy, CETbCKOM XO3fiCTBE M Ha TPOU3BOJCTBE, PEIICHUS MPAKTUYECKUX 3aa4 B TOBCETHEBHOM JKU3HU,
MPEAYNPEKACHUS IBICHUN, HAHOCSIIINX BPE] 3J0POBBIO YETIOBEKA U OKPYIKAOIIEH cpeie.
IInanupyemvie npeomemmusvie pe3yibmamol 0C80EHUsL Y4eOHO20 npeomema « Xumusy
6 10 u 11 knaccax:
B pesynomame uzyuenusn pazoena I «Iloemopenue u y2nyonenue snanuin» yyaujuecs
00JICHbL_YMemb.

® T[IOHSTHE O CTPOCHHH aTOMa, DJIEKTPOHHON KOHPUTYpallun

® OOBSCHATH CYyThb XUMUYECKHX MPOIECCOB U UX MPUHIMIHUATBEHOE OTINYHE OT (PU3UIECKUX;

® Ha3bIBaTh IPU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKLIUi;

®  YCTaHAaBJIMBATh MPUHAMICKHOCTh XUMUUECKOU PEAKIINH K OTPEEIEHHOMY THITY




® COCTaBJIAITb YPABHEHUS SJIEKTPOJMTHYECKOM JTUCCOIMAIMU KHUCIOT, WIEIOYEH, COJIeH; MOJHbIE U
COKpalIEéHHbIC HOHHBIE YPAaBHEHUS PEaKIil oOOMeHa; ypaBHEHUS! OKHUCIUTEIHHO - BOCCTAHOBUTEIbHBIX
peaKuuii;

® IIPUTOTOBIIATH PACTBOPHI C ONPEEIEHHON MacCOBOIl 10JIel PaCTBOPEHHOTO BEIIECTBA;

® OmOpeneNnsaTh XapakTep Cpeabl BOAHBIX PACTBOPOB KHUCJIOT M IIEJOYEH IO HM3MEHEHHIO OKPAacKH
UHMKATOPOB;

HOIYYAM 803MONCHOCHIb!

® IPaMOTHO 00paIaThCs C BEIIECTBAMHU B MTOBCEIHEBHOMN KHU3HMU;

® TOTOBHOCTH K YBaKCHHIO MHOW TOUKU 3pEHUS MPU 00CYKICHUH PE3yJIbTaTOB BBIIOJIHEHHOMN paboThI;

e O00OBEKTHBHO OIEHMBaTh HH(GOPMALMIO O BEIIECTBAX M XHMHUYECKHUX MpoleccaX, KpPUTUUYECKH
OTHOCUTBCSI K  TICEBIOHay4yHOH  uHpopManuu, HeI0OpOCOBECTHOW  pekjame, Kacarolieics
WCIIOIb30BaHUSI PA3JINYHBIX BEILIECTB.

B pe3ynomame uzyuenusn pazoena Il «Ocrnoenvie nOHAmMUA OP2AHUYUECKOU XUMUW) YUaAUUECA
QOJIHCHLL YMemb:

¢ WUIIOCTPUPOBATh HAa IpPHUMEpPaxX CTAHOBJICHHE U SBOJIOIHUI0 OPraHUYeCKOW XHMMHUU KaK HAayKd Ha
Pa3IMYHBIX UCTOPUUECKHUX dTAIaX €€ Pa3BUTHUS,

® aHaJIM3UPOBATH COCTAB, CTPOCHUE U CBOMCTBA BEIIECTB, MPUMEHSS MOJOKEHHUSI TEOPHUH XUMUYECKOTO
CTpOeHHs opranndeckux coenqunenuii A.M. bytneposa,

® pa3IMyaTh BUJBI XUMHUYECKUX PEAKIIHIA;

®  pa3IMYaTh TUIIBI PEAKIIMOHHOCTIOCOOHBIX YACTUI] U MEXAHU3MBI PEAKIIH.

HONYYAM 803MONCHOCHIb:

® 0CO3HaBaTh 3HAYECHHE TEOPETHUUECKUX 3HAHUH JIJIs MPAKTUYECKOM IEATEIbHOCTH YEIOBEKa,

® ONUCHIBATH U3YYECHHBIE OOBEKTHI KaK CUCTEMBI, TPUMEHSS JJIOTUKY CUCTEMHOTO aHaN3a;

e pa3BuBaTh HMH(POPMAIMOHHYIO KOMIIETEHTHOCTh IIOCPEJCTBOM YIUIyOJIEHUS 3HaHWA 00 HCTOpUU
CTAQHOBJICHUS XHUMHYECKOM HayKH, €€ OCHOBHBIX IIOHATHUHA, TEOPUM CTPOCHHUS OPraHUYECKUX
COCIMHEHMH, a TAKXKE O COBPEMEHHBIX JOCTIKEHUAX HAYKU U TEXHUKH.

B pe3ynomame uzyuenusn pazoena Il «Yeneeooopoowr» yuawuecs
00JIICHbL_YMenb.
e OOBSACHATH CTPOCHHUE YIJIEBOJIOPOIOB HA OCHOBE Teopuu A.M.byTiiepoBa;
OOBSACHSTH CyTh XUMUYECKUX CBOMCTB YTJIEBOJOPOIOB;
Ha3bIBaTh MPU3HAKHU U YCJIIOBHS MPOTEKAHUS XUMHUUYECKUX PEaKIIHil;
Ha3bIBaTh YIJIEBOJIOPOIBI IO CHCTEMAaTUYECKON, PAIIMOHAILHON U TPUBHAIHBHOM HOMEHKJIATYpaM;
YCTaHABIIMBATh MPUHAJIC)KHOCTh XUMUYECKON PEaKIMK YTIEBOJAOPOIOB K ONPEEIEHHOMY THITY;
® JUUIIOCTPUPOBATH HA KOHKPETHBIX MPUMEpaxX MPUMEHEHHUE YTIIEBOOPOIOB.
NOJVYAM 803MONCHOCTD !
® COCTaBIIATH MOJIEKYJISIPHBIE U CTPYKTYpPHBIE (POPMYITBI YTIIEBOIOPOIOB;
® T[PUBOJUTH MPUMEPHI PEAKIIHNH, TOATBEPKIAIOIINX XUMHUYECKHNE CBONCTBA YTJIEBOIOPOIOB
B pezynomame uzyuenusn pazoena IN «Kucnopoocooeprcawjue coeounenuny» yuauwjuecs
OOJIHCHLL YMemb:

e OOBSACHATh CTPOCHHE PA3TUYHBIX KHCJIOPOJACOIEPKANINX COCAUHEHWH Ha OCHOBE TEOPHUH
A.M.bytneposa;

® OOBSCHATH CyThb XUMUYECKHX CBOMCTB KUCIOPOACOACPKAIIUX COSANHEHU;

® Ha3bIBaTh IPU3HAKU U YCIOBUS MPOTEKAHUS XUMUUYECKUX PEAKIIUN;

® Ha3bIBaTh CIHPTHI, PEHONIBI, MPOCThIE IPUPHI, ATHACTHABI, KETOHBI, KAPOOHOBBIE KUCIOTHI, CIOKHBIE
3¢uUpHI IO CUCTEMATUYECKON U TPUBUAIbHON HOMEHKJIATYpaM;

® YCTaHaBJIMBAaTh MPUHAICKHOCTh XUMUYECKOM pEaKIMH  KHUCJIOPOJCOACPKAIIMX COCIUHEHHH K
ONpEeEIEHHOMY THILY;

® JUIIOCTPUPOBATH HA KOHKPETHBIX MPUMEpaxX MPUMEHEHHE BEIIECTB.

NONYYAM 803MONCHOCINLHAYYUTHCS:

® COCTaBIIATb MOJICKYJSIPHBIE U CTPYKTYpHBIE (OPMYJIBI CIOUPTOB, MPOCTHIX 3(GUPOB, (HEHOINOB,
QJIbJICTHJIOB, KETOHOB, KAPOOHOBBIX KHCIIOT, CIOXKHBIX 3()HUPOB;




MMPOTrHO3UPOBATHL XUMHNYCCKUC CBOMCTBA BEIIIECTB HA OCHOBE X COCTaBa U CTPOCHUS;
BBIABIIATh CYHICCTBOBAHUEC TCHETHYECKOM B3aMOCBSI3H MCXKAY BCHICCTBAMU B pAAYy: YIIIECBOAOPOIAbI —
KHUCJIOPOACOACPKAINNEC COCTUHCHMA.

B pesynomame uzyuenusn pazoena N «A3om- u cepocooepicaujue coeOUHEHU) yuaujuecs

QO0JICHBL YMemb.

OOBSICHATH CTPOCHHUE a30T- U CEPOCOJIEPKAIUX COCTUHEHUI Ha OcHOBE Teopuu A.M.ByTneposa;
OOBSICHATH CYyTh XUMHUYECKUX CBOWCTB AMUHOB;

Ha3bIBaTh IIPU3HAKHU U YCIIOBUS NIPOTEKAHUS XUMHUYECKUX PEAKLIUM;

Ha3bIBaTh aMUHBI 110 CUCTEMATUYECKOW U TPUBHAJIBLHOM HOMEHKIATYpaM;

yCTaHaBIMBaTh MPUHAJIEHKHOCTh XUMHUYECKOM PEAKIMM a30T- U CEPOCOJEP)KAIUX COCOUHEHUM K
OIpe/IeIEHHOMY THUILY;

WJUTIOCTPUPOBATh HA KOHKPETHBIX IPUMEpax NPUMEHEHUE BEIIECTB.

noay4yam 603MONCHOCNIbHAYINUTHCA:

COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYpPHBIE (DOPMYIIbI aMUHOB;

MIPOTrHO3UPOBATH XUMUYECKIE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;

BBISIBJISITH CYIIECTBOBAHHE T€HETUYECKOM B3aMMOCBSI3U MEX]y BEIIECTBAMU B PSAY: YIIEBOJIOPOABI —
KHCIIOPOJICOIEPKAIIUE COSIMHEHHS — a30TCOAepKAIINE COSTUHEHUS.

Bpe3yﬂbmame U3lydeHun pa3()eﬂa VI «buonozuuecku akmuegnle eeuiecmea» yuaujueca
00IJICHbL ymenmusb.

0OBACHATH CTPOCHUC YIJICBOJOB, JXHUPOB MW AaAMHUHOKHCIOT HW IHCINTHAOB Ha OCHOBC TCOPUU
A.M.bytneposa;

OOBSICHATH CYyTh XUMHUYECKUX CBOWCTB OMOJIOTUYECKU aKTHUBHBIX BEIECTB,;

Ha3bIBATb IIPU3HAKU U YCJIOBUSA NPOTCKAHUA XUMHUYCCKUX peaKHHfI;

Ha3bIBaThb YIJICBOABI U AMUHOKHUCIIOTEI I10 CHUCTEMAaTHUECKOHN U TpHBI/IaJII)HOfI HOMCHKIJIaTypaM;
YCTaHaBJIMBATb HNPUHAAIC)KHOCTD XUMHYECKOM pcakuuu OHMOJIOTHYECKU aAKTUBHBIX BCUICCTB K
OIIPEACIIEHHOMY TUILY;

WJUIIOCTPUPOBATh HA KOHKPETHBIX IPUMEpax NPUMEHEHUE BEIIECTB.

noayuyam 603MONCHOCNTbHAYIUTBHCA:

COCTAaBJIATb MOJICKYJIAPHBIC U CTPYKTYPHBIC q)OpMYJ'IBI MOHO-, IW- U MMOJIUCaAXapuJa0B 1 aMUHOKHCJIOT,
IMPOTrHO3UPOBATH XUMHUYCCKUEC CBOMCTBaA BCIICCTB HA OCHOBC MX COCTaBa U CTPOCHUAA,

BBISABIIITE CYHIECCTBOBAHUC T€HETUYECKOM B3aMMOCBS3HU MCKAY BCHICCTBAMU B pANY: YIITICBOAOPOIbI —
KHUCJIOPOACOALCPKAIINEC COCAUHCHUA — YIITICBOIBI.

B pezynomame usyuenusn pazoena VII «Cunmemuyeckue u b1COKOMONEKYAPHBIE COCOUHEHUA) YUaAUUecs

Q0JIHCHBL YMemb .

OOBSACHATH CTPOCHUE MTOJIMMEPOB Ha OCHOBE Teopuu A.M.byTnepos;
Ha3bIBaTh MPU3HAKHU U YCIIOBUS MIPOTEKAHUS XUMUYECKUX PEaKIINi;
Ha3bIBaTh MOJUMEPHI 110 CUCTEMAaTUYECKON, U TPUBUAIBHON HOMEHKIIATypaMm;
WUTIOCTPUPOBATh HA KOHKPETHBIX MpUMepax NPUMEHEHUE BEIIECTB.

nomyyam 603MONCHOCNIbHAYIYNUTHCS:

COCTABIISATh MOJIEKYJIIPHBIE M CTPYKTYPHbIE (POPMYJIIBI TOTUMEPOB;
MIPOrHO3UPOBATh XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;

B pesynomame usyuenusn pazoena V11 «Hememannory yuawuecs

O0JICHLL_ YMemb.

OOBSACHITh CTPOCHHE HEMETAUIOB B 3aBUCUMOCTH OT HaXOXJICHHS B TEPUOJMYECKOM CHCTEME
XUMHU4YecKux demeHnToB .M. Menaeneena;

Ha3bIBaTh MPU3HAKU U YCJIOBHS MPOTEKAHUS XUMHUYECKUX PEaAKIIHil;

3aMUChIBaTh YPABHEHUS PEAKI[UN XUMHUYECKUX CBOMCTB HEMETAIIIOB;

WJUTIOCTPUPOBATH HA KOHKPETHBIX IPUMEPAX TPUMEHEHUE BELIECTB.

noayyam 603mMONCHOCNTb HAYUUTHCH:

COCTaBJISITh MOJICKYJISIPHBIE U CTPYKTYPHBIE ()OPMYITBI HEMETAIIJIOB Ml X COCTMHEHUIA;



® [POrHO3MPOBATh XMMUYECKHE CBOMCTBA BEILIECTB HA OCHOBE UX COCTaBa U CTPOCHHS;
® COCTaBIIATh MOJICKYJISIPHBIC YpaBHEHUsS PEaKIMil 10 XUMHUYECKMM CBOWCTBaM HEMETANIOB M HUX
COETUHEHUN
B pezynomame uzyuenusn pazoena IX «Oowue ceoiicmea memannios)
OOJIICHBL Y Memb.
® OOBSCHATH CTPOCHHE METAIUIOB B 3aBUCHMOCTH OT HAXOXKJICHUS B MEPHOJUYECKON CHCTEME
XUMHYECKUX 3eMeHTOB J[. M. MeHpaeneena;
® 3aMHCHIBATh YPABHEHUS PEAKIIMA XUMUYECKUX CBOHMCTB METAJIJIOB;
NOJYYAM 803MONHCHOCHIL HAYIUTHCS:
®  COCTaBIIATH MOJICKYJISIPHBIE M CTPYKTYPHBIE (POPMYITBI METAJLIOB M UX COCIMHCHHIA,
® [IPOrHO3UPOBATh XUMHUYECKHE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHUS,
B pesynomame uzyuenusn pazoena X «Memannivl 21a8HvIx nOOZpynny»
OOJIICHbL Y Memb.
® OOBSCHATH CTPOCHHE METAJUIOB IJIABHBIX MOATPYII MEPHUOIUICCKON CUCTEMbI XUMHUYECKUX IJIEMEHTOB
.M. MeHnneneena;
® Ha3bIBaTh MIPU3HAKHU U YCIOBUS MIPOTEKAHUS XUMUUYECKUX PEAKIUN;
® 3aMHCHIBATh YPABHEHUS PEAKIIMM XUMUYECKUX CBOMCTB METAJUIOB IJIaBHBIX IMOATPYIII;
® JUIIOCTPUPOBATH HA KOHKPETHBIX MPUMEpaxX MPUMEHEHHUE BEIIECTB.
NOVYAM 803MONCHOCHIL HAYIUTHCS:
® COCTaBIIATH MOJIEKYJISIPHBIE U CTPYKTYPHBIE (POPMYJIIBI METAIIIOB M UX COSIMHECHHIA;
® IPOrHO3UPOBATh XUMHYECKHE CBOMCTBA BEIIECCTB HA OCHOBE MX COCTaBa U CTPOCHUS,
® COCTaBIIATb MOJICKYJISIPHBIE YPaBHEHHS PEaKUUd MO XHUMHUYECKUM CBOMCTBAM METAJNIOB TJIaBHBIX
MOATPYIII U UX COCTUHECHHM.
B pezynomame usyuenusn pazoena X1 «Memannvl no6ounwix noozpynny
OQ0JIICHBL YMEMb
e OOBSICHATH CTPOCHHE METAJUIOB MMOOOYHBIX MOATPYNN MEPUOAMYECKON CHUCTEMBl XUMHUYECKHX
anemenToB J.M.Menneneena;
® Ha3bIBATh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIUN;
® 3aMKCHIBATh YPABHEHUS PEAKIIMM XUMUYECKUX CBOMCTB METAJUIOB MOOOYHBIX MOATPYIIIT;
® JUUTIOCTPUPOBATH HA KOHKPETHBIX NMPUMEpaxX MPUMEHEHHE BEIECTB.
NOJYYAM 803MONCHOCHIL HAYIUTHCS:
®  COCTaBIIATH MOJIEKYJISIPHBIE U CTPYKTYPHBIE (JOPMYIIBI METAIIIOB M UX COCTUHEHHIA,
® [POrHO3UPOBATh XUMHUYECKHE CBOMCTBA BEHIECTB HA OCHOBE MX COCTaBa U CTPOEHUS,
® COCTaBIIATh MOJIEKYJISIPHBIC YpaBHEHUS PEAKIMA MO0 XMMHUYECKUM CBOWMCTBAM METAJIJIOB MOOOYHBIX
MOATPYII U UX COCTUHECHH.
B pe3ynvmame usyuenusn pazoena Xl «Cmpoenue eewgecmeay
Q0JIICHBL Y Memb.
® OOBSCHATH CTPOCHUE ATOMOB;
® 3amKCHIBATh AIIEKTPOHHBIE KOH(PHUTYpaIUH;
®  OMNpEAENITh XUMHUECKYIO CBSI3b CTPOEHUE U KPUCTATNIMUECKYIO PEHIETKY BEUIECTB.
NOJIY4am 803MONCHOCHIY .
e pemaTh 3aJIaHusI TBOPYECKOTO U MTOMCKOBOTO XapakTepa 1mo teMe «CTpOCHHE BEIIEeCTBAY.
B pesynomame uzyuenusn pazoena X1 «Yuenue o xumuueckux peakuyusaxyn
00JIICHbL YMeNb.!
® OmpeneNsITh TEII0Bble d3PPEKTh XUMUUECKUX PEaKIIHii;
® 3aMKUCHIBATh TEPMOXHUMHUUYECKUE YPABHEHUS PEaKIIHii;
® Ha3bIBaTh MPHU3HAKHU U YCIOBUS MIPOTEKAHUS XUMHUECKUX PEaKIINii;
®  OMNpENENsITh CKOPOCTh PEaKLIUH;
e npuMeHATh Ha npakTuke npunnum Jlelllarense.
NOJIYYAmM 803MONCHOCHIL HAYUUTHCS:




® B 3aBUCHUMOCTH OT PAa3IMYHBIX ()aKTOPOB U3MEHSATH CKOPOCTh PEaKIIHH;

e cMellaTh XUMHUYECKOE PABHOBECHE PEAKIIHH.

B pezynomame usyuenus pazoena X1V «Xumuueckas mexuonozusay
QOJIHCHLL YMemb:

® OO0BSCHATH XMMHU3M PEAKIIHH;

® Ha3bIBaTh IPU3HAKHU U YCIOBUS MPOTEKAHUS XUMHUECKUX PEAKIIUM;

NOJYYAM 803MONCHOCTD !

® COCTaBJIATH TEXHOJOTMYECKYIO CXEMY IpOIecca MOTYUCHHUs BEIIECTB Ha TIPOU3BOJICTBE.

B pesynomame uzyuenusn pazoena XN «Xumusn ¢ n06CeOHeBHOU HCUZHU)
QO0JICHBL Y Memb.

e OOBICHATH ACUCTBUE PA3IMYHOMN MU HA )KUBOW OPraHU3M;

® 3HATh COBPEMEHHBIC MOIOIINE U YUCTSIINE CPEICTBA

NONYYAm 803MONCHOCHIb HAYYUTHCS:

e 0OEpeKHO OTHOCHTBHCS K CBOEMY 3/I0OPOBBIO U K OKpPYKAIOIIEH Cpee.

B pesynomame uzyuenusn pazoena X1 «Xumusa na cuysyucoe oouwecmear
Q0JIJICHbL Y MEMb !

® Ha3bIBaTh OCHOBHBIEC BEUIECTBA, HCIIOJIB3YEMbIE B CTPOUTEIIHCTBE;

® OTIMYATh MECTUIUIBI OT TEPOUIIHIOB,;

HOJYYAM 803MONCHOCD !

¢ [PaBWIHHO UCTOIH30BaTh B OBITY BEIIECTBA PA3IMUYHOI OMACHOCTH JJISl )KUBBIX OPTaHU3MOB.

B pezynomame usyuenus pazoena XV «Xumusa é cospemennoii nayke»
OONHCHBL Y Memb.

® HaxOJUTh OCOOCHHOCTH COBPEMEHHOMN HayKU

NOJYYAM 803MONCHOCTD !

e OBICTPO W MPABWILHO HAXOUTh XUMUYICCKYIO HH(OpMAIIHIO;

e ObIcTpO paboTaTh ¢ 6a30 JAHHBIX.

1.2. Cucmema ouenKku na1AHUPYEMbIX Pe3Y1bMaAmoe.

N3y4enne XUMHH 10JI5KHO 00eCTIeYUTh:
1) 6 Hanpaenenuu 1uuHOCMHO20 pazeumus ¢ Y46TOM BOCIIUTATEILHO 1eATETLHOCTH
- BOCIIUTaHME TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY JayibHeiilieli o00pa30BaTesbHOM TpaeKTOpUU
(rpazkmaHckoe BOCIIUTAHUE);
- BOCIHMTAaHHWE YYyBCTBA TOPJOCTH 3a POCCHUNCKYI0O XHMHUYECKYH) HAyKy, TyMaHHU3Ma, MO3UTUBHOTO
OTHOIICHHUSI K TPYIY, LEJICYCTPEMIICHHOCTH (MATPHOTHYECKOE BOCIIUTAHME);
- (opmupoBaHUE yMEHUS YIPaBISITh CBOEH MO3HABATENbHOM NIEATEIHHOCTHIO; PAa3BUTHE COOCTBEHHOTO
[[EJIOCTHOTO MHPOBO33PEHHUS, TIOTPEOHOCTH U TOTOBHOCTH K CaMOOOPa30BaHUIO, B TOM YHCIE M B PaMKax
CaMOCTOSATEIILHOM IeSITEIbHOCTH BHE IIKOJIBI (IyXOBHOE H HPABCTBEHHOE BOCIIUTAHUE);
- (opMupOBaHUE ICTETHYECKOT0 BOCHUTAHUS ( OPTraHM30BAaHHOTO TPOIlECCa CTAHOBIICHHS B pedeHKe
MIPUPOIHBIX CYIIHOCTHBIX CHJI, 00€CTIEUMBAIOIINX AKTUBHOCTh 3CTETHYECKOTO BOCIIPHUSITHSI, YyBCTBOBAHHSI,
TBOPYECKOTO BOOOpPaKCHUs, HMOIMOHAIBHOTO TIEPEKHUBAaHUS, OOPAa3HOTO MBIIUICHHS, a TakKKe
¢dbopmMHUpoBaHUE TYXOBHBIX TOTpeOHOCTEH)
- momyJsipu3alMi  [EHHOCTeil  HAyYHOro TMO3HAHMS (MHPOBO33PEHUECKHX  IPEICTABICHHUH
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U COCTABJISIONIMX OCHOBY JIJIsi TIOHUMaHUS
HAyYHOH KapTHHBI MHUpa: TPEACTAaBICHWH 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3sBUTHS TPUPOJIBI,
B3aMMOCBSI35IX YEJIOBEKA C MPUPOIHON CPeIoi, O pOJIU MpeAMETa B MO3HAHUU ATUX 3aKOHOMEPHOCTEH;
- (opmupoBaHME IIEHHOCTH 3/I0POBOTO U 0Oe3omacHoro oOpa3a IKU3HHM, YCBOCHHE TIPaBHII
WHIUBUAYAIBHOTO U KOJUIGKTHBHOTO 0€30MacHOTO MOBEAEHUS B UPE3BbIUAHHBIX CUTYAIIUAX, YTPOKAOIINX
’KHM3HHU | 3[I0POBBIO JIt0/Ici ((pu3nyecKkoe BOCIIMTAHME);
- (OpMHpPOBaHHE DKOJOTMYECKOIO MBIIUICHUS: YMEHHS OLEHHBATh CBOIO JIEATENBHOCTh M TOCTYIKH
APYTUX JIFOJEH C TOYKW 3PEHHS] COXPAaHEHHsI OKPYXKAIOIIEH Cpelbl - TapaHTa >KU3HW W OJarormoirydust
JIIoJIeH Ha 3eMie;




dbopMupOBaHHE TPYAOBOr0 BOCHHUTAHHUS( MpoIlecca OpPraHU3alMd W CTUMYJIMPOBAHUS B IIKOJE

TPYAOBOM JIEATETHHOCTH O0YYAIOIINXCs, KOTOPBI HANIPABIICH HA MIPHOOpPETEHNE 00YJarOIIUMICS HaBBIKOB
u  (HOpMHUPOBAHHE KOMIIETEHIIMH, TOOPOCOBECTHOTO OTHOIICHHWS K paboTe, pPa3BUTHE TBOPYECKHUX
CIIOCOOHOCTEH, MHUIIMATHBBI, CTPEMIJICHHUS K JJOCTHIKCHHIO 00JIee BEICOKUX PE3yJIbTATOB).

(bOpMI/IpOBaHI/Ie 9KOJIOTMYCCKOr0 MbBIINUJICHHUA: YMCHHA OLCHUBATH CBOKO JCATCIBHOCTH U IOCTYIIKH

JIPYTHUX JIIOJEH ¢ TOYKH 3PEHUS COXPAHCHHUS OKPYKAIOIIECH Cpeibl - rapaHTa »XU3HU M OJIarOMmOJIyqHs
moaei Ha 3emiie (IK0JI0TrnYecKoe BOCIIUTAHUeE).
2) 6 memanpeomMemHnoM HANPABICHUU.

YMEHHE CaMOCTOSITEIIBHO OIMPEAETSTh IeNId CBOCTO OOYYCHHsI, CTAaBUTh M (OPMYITUPOBAThH sl ceOs
HOBBIE 3a7]a4M B y4€0e 1 MO3HABaTEIbHOMN NEATEIIbHOCTH,
pa3BUBAaTh MOTUBBI U HHTEPECHI CBOEH MO3HABATEILHOMN JEATEIHHOCTH;
YMEHHE CaMOCTOSITEIbHO IUIAHUPOBATh NMYTH JIOCTHMIKEHUS 1EJed, B TOM 4YHUCIE albTEpPHATHUBHBIC,
OCO3HaHHO BBIOMpaTh HanboJee A3 (HEKTUBHBIE CIOCOOBI PEIICHHUS yUeOHBIX U ITO3HABATEIIbHBIX 33714,
YMEHUE COOTHOCUTH CBOM JIEUCTBUS C IUIAHUPYEMBIMU PE3YJIbTaTaAMH, OCYIIECTBIIATh KOHTPOJIb CBOEH
JESATCIILHOCTH B TPOIECCE JOCTIIKEHUS PEe3yNbTara, OMPENeNATh CIIOCOObI JCHCTBHIA B paMKax
MPEIJIOKEHHBIX YCIOBUM U TpeOOBaHUN, KOPPEKTHUPOBATh CBOU JCHCTBUS B COOTBETCTBUU C
MU3MEHSIOIIEHCS CUTYyaluen;
YMEHHE OLIEHHWBATh MPAaBUIBLHOCTH BBIMOJTHEHUS Y4eOHON 3amayd, COOCTBEHHBIE BO3MOXKHOCTH €&
pelICHHUS;
BJIaJICHUE OCHOBAMHU CaMOKOHTPOJISI, CAMOOIICHKH, IPUHATUS PEUICHUN U OCYIIECTBICHUS OCO3HAHHOTO
BbIOOpa B y4eOHOH ¥ IMO3HABATEIBHOM I TETLHOCTH;
YMEHHE ONPEIENITh IMOHATHUS, CO3/1aBaTh 0000IIEHNUs, yCTaHABIMBATh aHAIOTUHU, KIACCH(PHUIIMPOBATH,
CaMOCTOSITENILHO BHIOMPATh OCHOBAHUS U KPUTEPHH ISl KiacCU(UKALIUY, YCTaHABIUBATh MPUYUHHO-
CJICICTBEHHBIC CBSI3M, CTPOUTH JIOTMUECKOE PACCYXICHUE, YMO3AKIIOYeHUE (MHIYKTUBHOE,
JeNYKTUBHOE U 110 aHAJIOTUH) U JIEJIaTh BBIBOIBI,
yYMEHHUE CO3/1aBaTh, IPUMEHATh U IPEOOPA30BLIBATH 3HAKU M CUMBOJIBI, MOJICIH U CXEMBI JIJIs PEIICHUS
y4eOHBIX ¥ MO3HABATEIbHBIX 33/1a4;
CMBICIIOBOE UTCHHE;
yMEHHE OpraHU30BBIBATH Y4€OHOE COTPYJAHHYECTBO M COBMECTHYIO JIESITEIIBHOCTH C YYUTEIEM H
CBEPCTHUKAMH; paboTaTh WHIWBHAYAIHHO W B TPYIIIE: HAXOAUTH OOIee pelieHue W pasperniaTh
KOH(MIUKTHI HAa OCHOBE COTJIaCOBaHMS TO3MIMK ©  y4€ra HHTEpecoB; (HOpMyYIHpPOBATH,
apryMEHTHPOBaTh U OTCTauBaTh CBOE MHEHHE;
YMEHUE OCO3HAHHO HCIIOJIb30BaTh PEUYEBBIE CPEJICTBA B COOTBETCTBUU C 3aJa4el KOMMYHUKALIMM AJIs
BBIPOXKEHUSI CBOMX UYBCTB, MbICI€H U TMOTpeOHOCTEH; TMIAHUPOBAHUS U PETyIsUU CBOEH
JIEATEIIbHOCTH; BJIAJICHUE YCTHOW M MUCbMEHHOM PEYb0, MOHOJIOTHYECKON KOHTEKCT- HOM PEYbIO;
dbopMUpOBaHHE U Ppa3BUTHE KOMIIETEHTHOCTH B O0JacTH UCHOJB30BAaHUS HHQPOPMAIIMOHHO-
KOMMYHHKAITMOHHBIX TexHonorui (ganee MKT— kommereHIumn);
(dhopMHUpOBaHKE M PA3BUTHE SKOJOTUUECKOTO MBINIJICHUS, YMEHUE TTPUMEHSATh €T0 B MO3HABATEIIBHOM,
KOMMYHHMKATHUBHOM, COLIMATIbHON MPAKTHKE U MPO(PECCHOHAIBHON OpHEHTALINH.

3) 6 npeomemnom nHanpagienuu:
OBJIQJICHUE 3HAHUSMH OIPEJCICHUN M3YYCHHBIX MOHSATHH: YMETh OMUCHIBATH JEMOHCTPAIIMOHHBIE U
CaMOCTOSATENIHO MPOBEAECHHBIE XUMUYECKHE SKCIEPUMEHTHI, UCTIOIB3Yys JJIS 3TOTO0 POTHOM SI3BIK U
SI3BIK XUMUH;
pa3BUTHE YMEHUN pa3nudaTh U3y4EHHBIE KJIACCHl HEOPTAHMYECKUX COCTMHEHHM, MMPOCTHIC U CIIOKHBIE
BEILIECTBA, XUMUYECKUE PEAKIINH, OTUCHIBATh UX;
pa3BUTHE YMEHHUI KJIacCHU(PUIIUPOBATH N3YICHHBIC OOBEKTHI U SBJICHHS;
pa3BUTHE CIIOCOOHOCTH JIeJaTh BHIBOJBI M YMO3AKITIOUEHUSI U3 HAOMIOJEHUHN, N3YICHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEH, MPOTHO3MPOBATH CBOMCTBA HEM3YUCHHBIX BEIIECTB MO AHAJIOTHH CO CBONCTBAMH
W3y4YEHHBIX;
pa3BUTHE YMEHHH CTPYKTypHUpPOBaTh M3YYCHHBIM MaTepual H XUMUYECKYyI0 HWH)OpMaIuio,
MTOJTYYEHHYIO U3 IPYTUX HCTOYHUKOB;



® pa3BUTHE YMEHHMH MOJEINPOBATh CTPOCHHUE AaTOMOB 3JEMEHTOB 1-3 NEpHOIOB, CTPOEHHUE MPOCTHIX
MOJIEKYII,

® pa3BUTHE YMEHMI aHaIU3UPOBATh U OLEHUBATh MOCJIEICTBUS Ul OKpY’Karolled cpelpl ObITOBON U
MIPOU3BOICTBEHHOH JIEATETLHOCTH YeJIOBEKa, CBA3aHHOMU C repepaboTKON BEIECTB;

e (opMUpPOBaHHME HABBIKOB MPOBOAUTH XUMUYECKUIN KCIIEPUMEHT;

® Da3BUTHE YMEHHUM pa3iuyaTh ONACHbIC U OE30I1aCHBIC BELIECTBA;

e pa3sBUTHE YMEHUH OKa3blBaTh IIEPBYI0 IIOMOINb IIPU  OTPABJICHHAX, OXKOrax M APYTHUX
TPaBMax,CBsS3aHHbBIXCBEIIECTBAMUUIA00pAaTOPHBIMOOOPYAOBAHUEM.

Pe3ynomamul océoenun npedmema Xumuu Ha OGHHOM Imane 00y4UeHus1.
JINYHOCTHBIMM pe3y/IbTaTaMM U3yUeHUS NpeameTa « XUMUSI» ABISAIOTCA CIIEYIOIINE KauecTBa:
— HE3aBUCUMOCTb U KPUTHUHOCTH MBIIIIJICHUS;
— BOJISL U HACTOMYMBOCTH B IOCTH)KEHUU LIEJIH.
CpencTBoM 10CTHKEHUS ITHX Pe3yJIbTATOB SIBJISIETCS !
— cucTeMa 3aJJaHui y4eOHUKOB;
— MpeJCTaBlieHHasl B yYeOHHKAX B SBHOM BHUJIE OpraHU3allys MaTepuasa o NpUHIUIY MUHA-MaKCca;
— HCIOJb30BAaHUE COBOKYIMHOCTH TEXHOJOIHMM, OPUEHTUPOBAHHBIX HA PA3BUTUE CAMOCTOSTEIBHOCTU U
KPUTUYHOCTH MBIIIJICHHUS: TEXHOJOTHS MPOOJIEeMHOrO JAMajora, TEXHOJOTHsS MPOIYKTHBHOTO YTEHHUS,
TEXHOJIOTUS OLIEHUBAHUS.
Memanpeomemnupimu pe3ynbTaTaMu U3ydeHus — «XUMHM» SBJISETCS (OPMUPOBAHUE YHUBEPCAIBHBIX
yaeOHbIx aeiictBuid (YVY]).
Pecynamusnvie YV/['— caMocToSTenbHO0OHApYHcUsams U GOPMYIUPOBATh YUeOHYIO MPOOIeMy, ONPEaesTh
1eNlb Y4eOHOM e TeIbHOCTH, BBIOUPATh TEMY IPOEKTA;
— @bl08U2amb BEPCUH PEUICHHs MPOOJIEeMbl, OCO3HABaTh (M MHTEPIPETHPOBATH B CIIyd4ae HEOOXOAUMOCTH)
KOHEUHBIH pPEe3yNbTaT, BBIOMpATh CpPEACTBAa AOCTIDKEHHS IEIH W3 MPEUIOKEHHBIX, a TaKXKe HCKaTh HX
CaMOCTOSITENILHO;
— cocmasnams (MHAUBUAYAIBHO WK B TPYIIE) IJIaH pelieHus MpoOieMbl (BBIITOTHEHUS TPOCKTA);
— paboTas Mo IUIaHy, c8epsAmb CBOM JACUCTBUSA C IENbI0 U, MPU HEOOXOAMMOCTH, UCHPABISATH OMIMOKH
CaMOCTOSITENILHO (B TOM YHUCIJIE U KOPPEKTUPOBATH IUIaH);
— B INAJIOTE C YUUTEJIEM COBEPULEHCINBOBAMb CAMOCTOSITETFHO BEIPAOOTAHHBIE KPUTEPUH OIIEHKH.
Cpeocmeom ¢hopmuposanuss perynsaTuBHbIX YY]| ciaykaT TEXHOJIOTHWA MNPOOJIEMHOTO Jauajora Ha JTare
M3y4eHHsI HOBOI'O MaTepHaja U TEXHOJIOTHsI OLIEHUBAaHUs 00pa30BaTeIbHbIX JOCTHKEHUN (YUeOHBIX YCIIEXOB).
ITo3naBartenbHbie YY /I:
— aHANM3UPOBATh, CPABHUBATH, KIIACCU(PUIIUPOBATH U 00001aTh (DAKTHI U SBJICHHUS,
— OCYILIECTBIISITh CpaBHEHHE, KJIacCU(UKAIMIO, CAMOCTOSITEIbHO BBIOMpAs OCHOBAaHUS M KpPUTEpUU IS
yKa3aHHbBIX JIOTHUECKUX OIepaluid; CTPOUTh KJIacCU(UKALUIO MYyTEM TUXOTOMUYECKOTO JIeleHus (Ha OCHOBE
OTpHLIaHMUS);
— CTPOUTH JIOTHUECKH OOOCHOBAHHOE PACCYXJIEHHE, BKIIOYAIOIIee YCTAHOBJIEHUE NMPUUYMHHO-CIIEICTBEHHBIX
CBSI3CH;
— COCTaBJISTh TE3UCHI, PA3IMYHbIE BUJIBI TUIAHOB (TIPOCTHIX, CIIOKHBIX U T.11.). [IpeobpazoBeiBaTh HHGOPMAIUIO
U3 OIHOTO BUJA B Ipyroi (TaOauIly B TEKCT, IUarpaMMmy U Ip.);
— BBIYUTHIBATh BCE YPOBHU TEKCTOBOW MH(POPMAITUH.
— YMETh OMNPEIENATh BO3MOXKHBIE UCTOYHUKU HEOOXOJUMBIX CBEACHUN, MPOU3BOJIUTH MOUCK HH(OpManuu,
aHAJIN3MPOBATh U OLICHUBATh €€ JOCTOBEPHOCTb.
— TOHMMas MO3UIMIO JAPYroro 4ejoBeKa, pa3ndyaTh B €ro peur: MHEHHE (TOUKY 3peHusl), T0Ka3aTeIbCTBO
(aprymeHThbI), GaKThl; TUIIOTE3bI, AKCHOMBI, TEOPUU. [ 3TOrO CaMOCTOSITENLHO HCIOIh30BaTh PA3TUUYHBIE
BUJIBI YTEHUS (M3y4arollee, MPOCMOTPOBOE, 03HAKOMUTEIBHOE, ITOMCKOBOE), IPUEMBI CITyIIAHUS.
— caMOMy CO3/1aBaTh HMCTOYHHKU HH(OpMaNMKU pa3HOTO THMA W JUIS Pa3HBIX ayAUTOPUN, COOIOIATh
MH(OPMALIMOHHYIO TUTHEHY U MTpaBHiia HH(GOPMaIlMOHHON 0€3011acCHOCTH;
— YMETh UCIOJIb30BaTh KOMIBIOTEPHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJOTUH KaK MHCTPYMEHT JJIsSI TOCTUKEHUS
CBOMX IIeJIel. YMeTh BBIOMpPATh aJIeKBAaTHBIE 3a/1a4€ HHCTPYMEHTaIbHbIE IPOrpaMMHO-aNIapaTHbIe CPEJICTBA U
CEPBHCHI.




CpenctBoM (opMupoBaHus TMO3HaBaTeNnbHBIX YY]l cimyxar y4yeOHBI MaTepuall W TPEXKAE BCEro
MPOIYKTUBHBIE 3aJJaHUs yueOHMKa, TO3BOJISIIOIINE IPOABUTATHCS MO BCEM LIECTH JTMHUSIM Pa3BUTHSL.
Kommynukamuenvie YY/I:
— CaMOCTOSITEJIbHO Op2anHu3osevieams y4deOHoOe B3aumMojeiicTBHe B rpynmne (ompeaeasiTb o0mue e,
JAOTOBAPUBATHCHA JAPYT € IPYrOM H T.1.);
— OTCTauBasi CBOIO TOUKY 3PEHUS, NPUBOOUMb apeyMeHmbl, TOITBEpKIas uX hakramu;
— B INCKYCCUH Y MembEbl08UHYMb KOHTPAPTYMEHTHI;
— YUUTBCA KPUMUYHO OMHOCUMbCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM NpU3HAB8AMb OMIKUOOYHOCTH CBOETO
MHEHHUSI (€CJTM OHO TaKOBO) U KOPPEKTUPOBAThH €T0;
— IOHUMAs TO3ULIMIO IPYTOT0, paziuiams B €ro peun: MHEHHE (TOUYKY 3pEHHS), T0Ka3aTeNbCTBO (apIryMEHTHI),
(aKThI; TUIIOTE3bI, AaKCHOMBI, TCOPHH;
— yMemb B3TJIIHYTh Ha CUTYALIUIO C MHOM MO3UILUU U 00208apU8amsCsi C T0ABMHI UHBIX MTO3UIUH.
Cpeocmeom  hopmuposanus KOMMYHHUKATUBHBIX YVY]J[ ciIyXaT TEXHOJIOTHS MpPOOJEMHOTO JHajora
(moOy»)AaroImui U MOABOISALINI AUATIOT) U OpraHU3alys paboThl B MaJbIX TPYIIaxX, TAKXKe UCIOIb30BaHUE Ha
YpOKax 3JI€MEHTOB TEXHOJIOIMH MPOYKTUBHOTO YTECHUS
IIpeaMeTHBIMH pe3yJIbTATAMH U3yUYEHUS MIpeaMeETa « XUMHUS» ABISIIOTCA YMEHUS:
- packpblBaTh Ha MpUMEpax poJib XUMHUU B (POPMHUPOBAHMU COBPEMEHHOW HAay4YHOW KapTHHBI MHpa U B
MIPAKTUYECKOU EATEIbHOCTH YEJI0BEKA, B3aUMOCBA3b MEXKAY XUMUEH U APYTUMH €CTECTBEHHBIMU HayKaMu;
- WUIIOCTPUPOBATh HA IPUMEpPAX CTAHOBJIEHUE U HBOJIIOLIMIO OPraHMYECKONM XMMHUU KaK HAyKH Ha Pa3IMYHbIX
HMCTOPUYECKUX ITAIlaX €€ pa3BUTHUS;
- aHaJIM3UpPOBATH COCTaB, CTPOCHHE U CBOICTBA BEIECTB, MPUMEHSS IOJIO)KEHHUS OCHOBHBIX XMUMHMUYECKHUX
TEOPHIl: XUMUUYECKOTO CTPOCHUSI OpraHnYeckux coeauHeHuil A.M. bytiepoBa, cTpoeHHUsl aTOMa, XUMUYECKOM
CBSI3M, DJIEKTPOJUTUYECKONW AMCCOLMAIMM KHCIOT M OCHOBAHWI; YCTaHABJIMBATH IMPUUYMHHO-CIIEIACTBEHHbIE
CBSA3U MEXY CBOMCTBAMM BEIIECTBA U €T0 COCTABOM U CTPOCHUEM;
- NPUMEHATh MpPaBUa CHUCTEMAaTUYECKOW MEXIyHapOAHOW HOMEHKIATYpbl KaK CpEACTBAa pPa3IMuEHUs Hu
UICHTU(UKAIIUH BEIIECTB M0 UX COCTaBYy U CTPOCHUIO;
- COCTaBIISITh MOJICKYJISIPHBIE U CTPYKTYPHBIE (DOPMYJIbI OPTaHHUECKUX BEIIECTB KaK HOCUTENEH MHPOpMaLUU
O CTPOEHUU BEIIECTBA, €T0 CBOWCTBAX U NPUHAIIEKHOCTH K OIPENEICHHOMY KJIaCCy COSIUHEHMI;
- noAdupaTh peareHTbl, YCJIOBHUS M OIpPENeIsITh NPOAYKTHl peaklMid, MO3BOJIAIONINX pPeaan30BaTh
n1abopaToOpHBIE U MMPOMBIIIIIEHHBIE CIOCOOBI MOTYYEHHS BAXKHEUIITNX OPTraHNYECKHUX BEIIECTB;
- BBIIIOJIHATh XMMUYECKUIN SKCIIEPUMEHT IO PACIIO3HABAHUIO U MOJIYYEHUIO OPraHMYECKUX BEIECTB;
- TIPOBOJIUTH pacyeThl Ha OCHOBE XMUMHUYECKUX (DOPMYN U yYpaBHEHHI peakIiHii: HaXOKJIECHUE MOJEKYISIPHOM
(GbopMyJibl OPraHMYECKOro BELIECTBA MO €ro IUIOTHOCTH U MAacCOBBIM JOJSIM AJIEMEHTOB, BXOJSIIMX B €ro
COCTaB, WJIX 10 IPOJYKTaM CrOpaHus;
- HCIMOJb30BaTh METOJbl HAyYHOI'O IMO3HAHUS: aHAIMW3, CHHTE3, MOJCIMPOBAHUE XUMHUYECKHUX IPOLIECCOB U
SBJICHUH — MPH pellleHNH y4eOHO-MCCIeI0BATENbCKUX 33/1a4 110 U3yYEHUIO CBOMCTB, CIIOCOOOB MOJYyYeHUS U
pacrno3HaBaHMsI OPraHUYECKUX BELIECTB;
-BIIaJIeTh TMpaBuUiIaMH 0e30MacHOro OOpalleHus C €IKUMU, TOPIOYMMH M TOKCHYHBIMU BEIIECTBAMU,
cpencTBamMu OBITOBOM XUMHH;
- OCYHIIECTBIIATh TIOMCK XUMHYECKOW HHPOpPMAIMKM [0 Ha3BaHWSIM, HUACHTU(PUKATOpPAM, CTPYKTYpPHBIM
dhopmynaM BelecTs;
- KPUTUYECKU OLICHMBATh U MHTEPIPETUPOBATh XUMHUECKYIO MH(POPMALIUIO, COJEPHKAILYIOCS B COOOIICHUSIX
cpeacTB MaccoBod uH(popmauuu, pecypcax HMHTepHera, Hay4HO-TIOMYJISIPHBIX CTaThAX C TOYKU 3pPEHUS
€CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B ILEJISAX BBISBICHHUS OIIMOOYHBIX CYXIEHHUH u (hopMHpOBaHUS
COOCTBEHHOM! MO3UIUH.
1.3. Cucmema oyenxku npeomMemuvlxX yUeOHbIX 00CMUICCHUIL.
L1l o1lleHKH NpeAMeTHBIX YUeOHbIX H0CTHKeHUI 00yyaromuXxcsl UCIOJIb3yeTcs !

1. Tekyuuii KOHTPOJIb B BUJIE CAMOCTOSTEIHHBIX Pa0OT.

2. TemaTnyeckuii KOHTPOJIb B BHJIC KOHTPOJIBHBIX (TIPOBEPOYHBIX padoT).

3. Ilpome:kyTouyHasi aTTecTamusi MIPOBOAUTCS B BHUJIE UTOTOBOM KOHTPOJIBHOW pabOThI MO OKOHYAHUHU

M3Y4YEeHUsI OCHOBHOT'O MaTepuaa.

[Tpu oLileHKEe YUUTHIBAIOTCS YUCIIO M XapaKTep OMMOOK (CYIIEeCTBEHHbBIE UIH HECYIIECTBEHHBIE).




CyIecTBeHHBIC OMIMOKU CBSI3aHBI C HEAOCTATOYHOM TITyOMHON M OCO3HAHHOCTBIO OTBETa (HAPUMEP, YICHHUK
HETMPaBUJILHO yKa3aJl OCHOBHBIE TTPU3HAKHU MTOHSATHH, SBIICHUM, XapaKTePHbIE CBOMCTBA BEIIECTB, HEPABUIHBHO
chopMyIUpOBall 3aKOH, MPaBWIO W T.J. WIM YYEHUK HE CMOI NPHUMEHHUTh TEOPETUYCCKUE 3HAHUS IS
OOBSCHEHHS W TpEICKa3aHWs SBJICHUN, YCTAHOBJICHUU IPUYMHHO-CICJICTBEHHBIX CBS3€H, CpPaBHCHHS U
KJIacCU(UKALIUU SBICHUH U T. II.).

HecymecTBeHHbIe OMMOKKM ONMPEACISIIOTCS HETOIHOTOW OTBeTa (HarmpuMep, YIylleHHue U3 BUa KaKoro-J1mdo
HexapakTepHoro ¢akra MpU OMHCAHWU BEIIECTBA, Ipoiiecca). K HUM MOXXHO OTHECTH OTOBOPKH, OIMCKH,
JOMYIIEHHBIE TI0O HEBHUMATEILHOCTH (HampuMep, Ha JBa ¥ 0oJiee ypaBHEHUH PEaKIuid B IOJTHOM HOHHOM BHJIC
JIOIyIIIEHA OJTHA OITMOKA B 0003HAYCHUH 3apsijia HOHA).

Pe3ynbrarhl 00y4eHHs TPOBEPSAIOTCS B MPOIIECCE YCTHHIX M MUCHMEHHBIX OTBETOB 00YYAIOIINUXCS, & TAKXKE MPU
BBITIOJTHEHUHM MU XHMHYECKOTO YKCIIEPUMEHTA.

OueHka yCTHOro oTBeTa

OTtmeTKka «5»:

* OTBET IOJIHBIA U MTPaBUIBLHBIN HA OCHOBAaHUH M3YUYEHHBIX TEOPHIA;

* MaTepuaj U3JI0KEH B ONPECIICHHON JJIOTUYECKOM TTOCIEI0BATEILHOCTH, TUTEPATYPHBIM SI3BIKOM;

* OTBET CAMOCTOSTEIbHBIM.

Otmerka «4»:

* OTBET MOJHBIN U MPABUIHHBIA HA OCHOBAHUH U3YYECHHBIX TEOPUIL;

* MaTepuall U3JIOKEH B OMPEAENICHHON JIOTHYECKON MOCIIEN0BATEIbHOCTH, MPU 3TOM JOMYIIEHBI JBE-TPU
HECYIIECTBEHHbIC OLIMOKH, HCTIPABICHHBIE IO TPEOOBAHUIO YUUTEIIS.

OtMeTKa «3»:

* OTBET MOJHBIN, HO IIPU ATOM JOMYIIEHA CYIIECTBEHHAas! OIIMOKa U OTBET HETIOIHBIN, HECBSI3HBIM.

Otmerka «2»:

* Ipu OTBeTe OOHAPYKEHO HEMOHMMAaHHE YYallMMCS OCHOBHOTO COJEpXaHHs y4yeOHOro marepuaia Wiu
JIOIYIIEHBI CYIICCTBCHHBIC OIMUOKH, KOTOPBIC YYaIMICS HE MOXET HCIPABUTH MPH HABOJIIMX BOIPOCAX
YUUTEIS.

Otmerka «1»:

* OTCYTCTBHUE OTBETA.

OueHka NUCbMEHHBIX PadoT

OneHka YKCIEPUMEHTAIBHBIX YMEHUI NPU BBHITOJTHEHUH MPAKTHYECKHX PadoT.

OTMeTKa CTaBUTCSl HA OCHOBAaHUH HAOJIOICHUSI 32 O0OYYAIOIIMMUCS U MIUCBMEHHOTO OTYeTa 3a paboTy.
OTtmeTka «5».

* paboTa BBIITOJIHEHA TIOJTHOCTHIO U TTPABWIIBHO, CJICJIAHbI MPABUIBHBIC HAOIOICHUS ¥ BBIBOIBI;

* HKCIIEPUMEHT OCYIIECTBIIEH IO MJIAHy C YYETOM TEXHUKHU OE€30MaCHOCTH U MpaBUi pabOThl C BEIIECTBAMH U
o0opyI0BaHUEM;

* MIPOSIBIIEHBl OPTaHU3AIMOHHO-TPYAOBBIE YMEHUS (MOJAEPKUBAIOTCS YUCTOTa pabodero MecTa U MOPSI0K
Ha CTOJIe, YKOHOMHO HCTIOJB3YIOTCSI PEaKTHBBI).

Otmerka «4».

* paboTa BBIITOJIHEHA TIPABIILHO, CJCJIAHbI MPABUIIbHBIC HAOJFOICHUS Y BBIBOJBI, HO TIPH ATOM JKCIIEPUMEHT
MPOBEJEH HE TMOJHOCThIO WM JOMYIIEHBl HECYIIECTBEHHbIE OIMMOKM B padoTe ¢ BelmecTBaMU U
o0opyIoBaHHEM

Otmerka «3».

* pa0oTa BBHITIOJIHEHA TIPABWJIPHO HE MEHEE YeM HAIOJOBUHY WIIM JIOMYIIEHA CYIIECTBEHHAs OMMOKa B XOJ€
AKCIIEPUMEHTa, B O0BSICHEHHH, B 0pOpMIIEHUU pabOThI, B COOJIIOJICHUU MPABUJI TEXHUKU 0€30MacHOCTH MPHU
paboTe ¢ BemecTBaMu U 000pyA0OBaHUEM, KOTOpasi MCIPABISETCS IO TPEOOBAHUIO YUUTEIIA.

OtmeTka «2»:

* momymieHbl aBe (M 0oJiee) CyIEeCTBEHHBIC OMMOKH B X0JI€ DKCIIEPUMEHTa, B OOBSICHEHUH, B O()OPMIICHUHN
paboThl, B COONIOJICHUM TPaBWJI TEXHUKHU O€30MacCHOCTH TpH pabdoTe ¢ BEleCTBAMU U OOOPYAOBAHUEM,
KOTOPBIC YUAITHICS HE MOXKET UCTIPABHUTD JJaKe M0 TPECOOBAHUIO YUUTEIIS.

Otmerka «1»:

* paboTa HE BBITIOJHEHA, Y YYAIIEroCs OTCYTCTBYIOT SKCIIEPUMEHTAIBHBIC YMEHHUS.

OueHka yMeHH# peliaTh IKCIEPUMEHTAIBHBIE 32/1a4H



OT1meTka «5»:

* [IJIaH PEIICHUS COCTABIICH MPAaBUIILHO;

* MPaBWJIBHO OCYIIIECTBIICH MOJ00P XUMUYECKIX PEAKTHBOB U 000PYIOBaHHUS,

* IJAHO TOJIHOE OOBSICHEHUE U CJIeTaHbl BBIBO/IBI.

OT1meTKa «4»:

* [IJIaH PEIICHUS COCTABIICH MPAaBUIILHO;

* IPABUJILHO OCYIIECTBIICH MOAO0P XMMHUYECKUX PEAKTHBOM U 00OPYIOBAaHMS, TIPU 3TOM JIOMYIICHO HE Ooiiee
JIBYX HECYIIECTBEHHBIX OIMIMOOK B OOBSICHEHUH U BBIBOJIAX.

Ot1meTka «3»:

* [IJIaH PEIICHUS COCTABIICH MPAaBUIILHO;

*IIPAaBUJIILHO OCYIIECTBIICH MOJ00P XUMHUYECKUX PEAKTUBOB M OOOPYIOBAHWS, HO JOMYIICHA CYIIECTBEHHAs
omnoOKa B O0OBbSICHEHUH U BBIBOJAX.

OT1MmeTKa «2»:

* IONYIIEHBI 1Be (M OoJiee) OMMOKH B IUIaHE PEIICHUS, B MTOA00PE XMMHUYECKUX PEaKTUBOB U 00OPY/I0BaHMS, B
OOBSICHEHUH H BBIBOJIAX.

Ot1merka « 1 »:

* 33/1a4a HE pelleHa.

Ouenka ymMeHui pemiaTh pac4éTHbIe 321241

OT1merka «5»:

* B JIOTUYECKOM PACCYKJICHUHU U PEIICHUH HET OIMOO0K, 3a/1a4ya pelieHa palioOHAIbHBIM CTIOCOOOM.

OT1meTKa «4»:

*B JIOTHYECKOM PACCYXKICHHH U PEIICHUU HET CYHIECTBEHHBIX OIIMOOK, HO 33aJla4ya peuieHa HepalMoHAIbHBIM
CrIoco00M WIIH JIOIYIIEHO HE 0oJiee IBYX HECYIIECTBEHHBIX OIUOOK.

Otrmerka «3»:

*B JIOTUYECKOM PACCYXJICHUU HET CYIIeCTBEHHBIX OIIMOOK, HO JIOMYIICHA CYIIECTBEHHAs OIIMOKa B
MaTEeMaTHYECKUX pacyeTax.

OT1MmeTKa «2»:

*HMEIOTCSI CYIIECTBEHHBIE OMIMOKH B IOTHYECKOM PACCYKJICHUU U B PEIICHHUH.

Ot1merka «1»:

*OTCYTCTBHE OTBETA Ha 3aJ]aHHeE.

OueHka KOHTPOJILHBIX padoT

OTtMeTKka «5» CTaBUTCS, €CITU YUCHHUK:

*BBINIOJIHUI paboTy 63 OIMOOK 1 HEJOUETOB.

*IOMYCTUJI HE O0Jiee OJHOTO He0YeTa.

OtMeTKa «4» CTaBUTCS, €CIIU YUYCHHUK BBIMOJIHWI pabOTy MOJTHOCTBIO, HO JOMYCTHJI B HEHl:

*He OoJiee OJHON Herpy0oil OIMOKH U OTHOTO Helo4ueTa.

*He OoJiee IBYX HEIOUYETOB.

OtMmeTka «3» CTaBUTCS, €CITU YYSCHUK IPABUILHO BBHITIOTHUI HEe MeHee 2/3 paOboThl WIIH JTOTYCTHIIL:

*He OoJiee BYX IpyObIX OIIHOOK.

*uny He GoJiee 0AHOM rpy0oil U ofHON HErpyOoil OMMOKU U OTHOTO HEl0UeTa.

*usin He 0oJiee IBYX-TpeX HEerpyObIX OINOOK.

* WU OJTHOU Herpy0oil OImuMOKN U TpeX HETOYETOB.

*HJTY TIPA OTCYTCTBHH OIIMOOK, HO TIPH HAJTMYUH YETHIPEX-TIATH HEA0UYCTOB.

OTMeTKa «2)» CTaBUTCS, €CITU YUCHHK:

*JIOMYCTHJI YHUCIIO OMIMOOK M HEJOYETOB IPEBOCXOJIAIICe HOPMY, NMPH KOTOPOH MOXKET OBITh BBICTABJICHA
oueHka "3".

*HJTH €CJTM TIPABHIILHO BBITOJIHUJI MEHEE TIOJIOBUHBI PAa0OTHI

Ounenka TecToB.

TecTtoBast hopma IPOBEPKH MO3BOJISIET CYIIIECTBEHHO YBEIMUNUTh 00hEM KOHTPOIUPYEMOTO MaTepHaia 1mo
CPaBHEHHUIO C TPAIUIIMOHHON KOHTPOIBHOU pabOTON U TEM CaMbIM CO3JaeT MPEATOCHUTKH JIsI TOBBIIICHUS
MH(OPMATUBHOCTH U OOBEKTUBHOCTH PE3YNbTAaTOB. TecT BKIIIOYAET 3a/laHus CpeIHEN TPYIHOCTH.

[TpoBepka MOKeT IPOBOAUTHCA KaK IO BCEMY TECTY, TaK M OTAEIBHO 10 pa3jaenaM. BeimonHneHnHas pabora



OLIeHUBAeTCcsl oTMeTKaMH "3aueT" miu "He3zader". CUMTaeTCs, YTO YUeHUK OOHAPYKHUII JOCTATOUHYIO 0a30BYIO
MoAroToBKY ("3auet"), ecu oH Aan He MeHee 75% mpaBHIIbHBIX OTBETOB. Kak 0MH U3 BapuaHTOB
OLICHUBAHUS:
"BBICOKUM" - Bce MPE/II0KEHHBIE 3a/IaHUS BBIITOJIHEHBI IPABUIIHHO;
"CPEILHI/IPJI" - BCE 3a/1aHUsI BBINIOJIHEHBI, HE3HAUYUTEIIbHBIE ITOTPEIIHOCTH;
"HU3KUM" - BBINOIHEHBI OTAEIbHbIE 3a]aHH1s.
Hrorosas oueHka 3HAHUI, YMEHHMH U HABBIKOB
HToroBas olieHKa BBICTABIISIETCS B KOHIIE KaX/I0M YeTBEPTU U KOHIIE YueOHOro roaa. OHa BBIBOAUTCS C
Y4ETOM pe3yJIbTaTOB YCTHOM U MMCbMEHHON ITpoBepKU. OcO0YI0 3HAaUMMOCTb IPU BBIBEIEHUU UTOI'OBBIX
OLICHOK MMEET OlLIEHKa MUChbMEHHBIX padoT.
Yuumenv oonscen unousudyanvno nooxooumsp K oUeHUBAHUIO KAHCOOU NUCLMEHHOU PAdOmMBbl yuauie2oc,
odpawame 6HUMAHUE HA KAYECME0 8bINOTHEHUSA PADOMBL 8 UE10M, A 3ameM yryce Ha KOIUYEeCHmE0 OuUOOK
U Ha ux xapakmep.
Copepxanuie 1 00beM MaTepualia, BKIIFOUaeMOr0 B KOHTPOJIbHbIE MTUCbMEHHBIE PabOThI, a TAaKXKE B 3a/laHuUs
JUIs  TOBCEJHEBHBIX IHCbMEHHBIX YIPa)KHEHUH, OIpPENeNstoTcs TpeOOBaHUSIMHU, YCTaHOBJIEHHBIMU
MPOTrPaMMOil.
Hapsiny ¢ KOHTpOJBHBIMH paboTaMHM TO OTAEIBHBIM pas3feiaM TEeMbl CIeAyeT NPOBOJUTH UM O208ble
KOHmMpPOIbHble padomsl 0 BCel U3YUYCHHOU TeMe.
ITo xapakTepy 3agaHuil NUCbMEHHbIEe PA00THI MOT'YT COCTOSATH:
a) TOJIbKO U3 YpaBHEHUH peakiuii; 0) TOJIbKO U3 3a/1a4; B) U3 331a4 M YpaBHEHHUH peakiuii.
Konmponvuvie pabomel, komopvie umeiom uyenvlo npoeepKy 3HAHUIL, YMEHUN U HABLIKOG YYAIIUXCS IO
LeJIOMYy pa3zeny MporpaMMbl, a TakKe MO MaTepually, U3y4eHHOMY 3a YeTBEpPTh WM 3a TOJ, KaK MPaBHIIO,
JOJDKHBI COCTOSITh U3 33/1a4 U YPAaBHEHUM pEeaKkIuil.
IIpomesicymounas ammecmayusn: OmmemKu 3a 4emeepmsp u 3a 200

e [Ipu BBIBEIEHUU uUmMoO2060t OMMEMKU 3d Uemeepmsb  «CPEIHEApUPMETHUUECKUN I0Ka3aTesb) He
OTpaXkaeT AOCTaTOYHO OOBEKTHBHO YPOBEHB IMOATOTOBKH

ol/ITOroByr0 OTMETKY OIpEAeNsioT, B MEPBYK OdYepeab, OTMETKH 3a KOHTPOJIbHBIE pabOThI, 3aTeM
MPUHUMAIOTCSI BO BHUMaHNE OTMETKH 3a IPyrue MUCbMEHHbIE U PAKTUYECKUE pabOThI, U JUIIb B MTOCIEIHIOI0
ouepe.Ib - BCE IPOUYNE OLEHKH;

o[Ipu 5TOM yuuTENnb NOJKEH YUUTHIBATh U (PAKTUUECKUM YPOBEHb 3HAHUI M yMEHUN y4YE€HHKa Ha KOHEIl
YEeTBEPTH.

e/lmozoeass ommemra  3a 200 BBICTABIAETCS HAa OCHOBAaHMM YETBEPTHBIX OIEHOK, HO TaKXke ¢
00s13aTeNIbHBIM y4eTOM (PAKTUYECKOI'0 YPOBHS 3HAHUH yueHHKa Ha KOHell y4eOHOro roja.

o[lpyu omeHMBaHMM KOHTPOJBHBIX PabOT MO XUMHUU opdorpaduyeckue OIUOKKM OTMEYArOTCs, HO He
BJIUSIIOT HA OLIEHKY. Y4YaluMcs, UMEIOIIUM HapyILIeHUsI MOTOPUKH, JIEBILIAM HE CHUKAETCS OLICHKA 3a IIOYEPK.

Taxoke nIpeaycMOTPEHO UCIOIb30BaHue (OPM OLIEHWBAHUS B COOTBETCTBUU ¢ paszzaeiom OOII COO MBOY
— COHI Ne2 «CucreMa OIeHKH TOCTUKEHUN yJaluXCs».

Tpe6oBanusi K ypoBHIO C)OPMUPOBAHHOCTH KJII0UYEBbIX KOMIETEHIU

K momenmy oxkonuanusa 11-20 knacca:

Opeanusayuonnvie. DOpMynupoBaTh Ieb HCCIEAOBAHMSA, BBIIBUTATh W IPOBEPSTH IKCIEPUMEHTAIBHO
TUIIOTE3bl O XUMUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE MX COCTaBa U CTPOEHUS, X CIIOCOOHOCTH BCTYNaTh B
XUMHUYECKHE PEAKIIMH, O XapaKTePEe U MPOIYKTAX PAa3IMYHBIX XUMHUYECKUX PEAKIINN;

CaMOCTOSITENILHO TUTAHUPOBATh U MPOBOIUTH XUMHUECKUE SKCIIEPUMEHTHI C COOI0IEHNEM MPaBIl O€30MacHOM
paboThI ¢ BellecTBaMU U J1a0OpaTOPHBIM 000PYAOBAHUEM;

KommyHnuxamuenvie. YMeETh BBICIYIINBATh YyXKYIO TOUKY 3pE€HUS, TIOHUMATh U KPUTUUYECKH OCMBICIIUBATh €€, a
B CJIydae HECOTJIachsi OTCTaMBATh CBOK. YMETh y4acTBOBATh B TPYINIIOBOW JESTEIHHOCTH, JOTOBAPUBATHCS O
pacripeielIeHuH poJiei U 1eHCTBOBATh B COOTBETCTBHUHU C IOTOBOPEHHOCTHIO.

2.Copnep:xaHue y4eOHOI0 peaMeTa
2.1.0co0eHHOCTH cosiepKaHusl Kypca «XUMHS» SBISFOTCS TJIABHOW MPUYUHON TOTO, YTO B 0a3MCHOM yU4eOHOM
(oOpa3oBareabHOM) IUIAHE 3TOT MPEIMET MOABISAETCS MOCIEIHUM B Ps1y €CTECTBEHHO-HAYUHBIX TUCIMILINH,



MOCKOJIBKY JIJII €0 OCBOCHHS WIKOJbHMKH [JOJDKHBI 00JalaTh HE TOJBKO ONPEACICHHBIM 3aracoM
MPEBAPUTEIILHBIX E€CTECTBCHHOHAYUHBIX 3HAHHWW, HO W JOCTaTOYHO XOPOIIO PAa3BUTHIM a0CTPaKTHBIM
MblIeHueM. Pabodast mporpamma Kypca XMMUH JJIsl CPEIHEH IIKOJIBI pa3paboTaHa ¢ y4eTOM IMPeACTaBICHHIA
O MHpE BEIIECTB, IMOJYYCHHBIX YYAIIUMHUCS B OCHOBHOM IIKOJIC MPH WU3YYCHUU XUMHH, U MEKIPEIMETHBIX
cBsi3el ¢ Kypcamu (pu3uku, 61onoruu, reorpaduu 1 MaTeMaTHKH.
.B ®enepaJbHOM TroOCyIapCcTBEHHOM oOpa3oBaTejibHOM cTanaapre u IIpumepHoit mporpamme
cpenHero ooimero oopasoBanus cPopMyIHPOBAHBI LIETH 00yUYEHUS XUMHUH B CpEIHEH IIKOJIe U TPEOOBAHMS
K pe3yJibTaTaM OCBOCHHS COJEPIKAHUS Kypca.
BkadecTBe MPHOPUTETHBIX BBIJIBUTAIOTCS CIACAYIOIINE IICIIN:
® OCBOCHHE BRXHEHIINX 3HAHUN 00 OCHOBHBIX IMOHATHUAX M 3aKOHAX XUMHUH, XHMUYECKOH CUMBOIIUKE;
e OBJQJCHHE YMCHHSIMH HAOJIOJAaTh XMMUYCCKHE SIBJCHHUS, MPOBOJUTH XUMHUYCCKHUN OSKCIICPHMEHT,
MPOM3BOUTH PacYeThl HA OCHOBE XUMHUYECKHUX (DOPMYIJI BEILIECTB ¥ YPAaBHCHUI XMMUYECKUX PEaKIIUi;
® pa3BUTHE MMO3HABATEIHHBIX MHTEPECOB U WHTEIUICKTYAJIbHBIX CIIOCOOHOCTEH B IpoIecce MPOBEIACHHUS
XUMHAYECKOTO JKCIIEPHUMEHTa, CaMOCTOSTEIILHOTO MPHOOPETCHUsT 3HAHMK B COOTBETCTBUU C
BO3HUKAIOIIMMH KU3HEHHBIMHU MTOTPEOHOCTSIMU;
® BOCIHTaHHWE OTHOIICHUS K XUMHH KaK K OJHOMY U3 (yHIaMEHTAIbHBIX KOMIIOHCHTOB €CTECTBO3HAHUS
Y 3JIEMEHTY OOIIeYeIOBEUECKON KYJIbTYPHI;
® NPUMEHCHHUE MOJIYYCHHBIX 3HAHUI U YMEHUH JUTs O€3011aCHOTO MCIIOIb30BaHHSI BEIIECTB M MATEPHAIOB
B OBITY, CEILCKOM XO3SIICTBE M Ha MPOM3BOJCTBE, PCIICHUS MPAKTHYCCKUX 3a]a4 B IMOBCEIHEBHOMU
KU3HH, TIPEAYIPEKICHUS SBICHHUH, HAHOCSIIUX BPEIl 37J0POBBIO YEIIOBEKA U OKPYXKAOIIEH cpelie.
®  OIICHKH BJIMSHHS XMMUYECKOTO 3arpsi3HEHHS OKPYXKAIOIICH Cpelibl Ha OPraHU3M YeJIOBEKa;
® KPUTHYECCKOI OIICHKU MH(POPMAIMH O BEIIECTBAX, UCIIOIb3yEMbIX B OBITY;

Onucanue MecTa yueOHOro nmpeaMera « XuMHs» B y4eOHOM IJIaHe

B cootBercTBUM ¢ TpeboBaHusMUu DenepanbHOrO TOCyIapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHIapTa CPETHETO
obmiero oOpazoBanusi mpeamer «Xumusi» uzydaercs ¢ 10-ro mo 11 it kmace. Kypc xumun mnpoduiibHOTO
ypoBHsipaccuutan Ha 204 gaca: 10 xmacc — 102 gaca (3 ygaca B Hemento), 11 kmacc — 102 gaca (3 vaca B
HEJIEIIO).

Ilpozpamma no xumuu ona 10 knacca

No KOJINYECTBO 1 nonmyroaue
Mo TUTaHy (bakTHuecKH

1 YpoxoB 102
2 KonTponbHbIX pabor 7
3. 3auéroB 2
4 [IpakTrueckux paboT 7
5 JlabopaTopHBIX OIMBITOB 37
Ilpocpamma no xumuu ona 11 knacca
No KOJINYECTBO 1 monyronue

10 TUIAHY (dhakTuuecku
1. Ypokos 102
2. KonTponbHbIx pabot 4
3. 3auéToB 5
4. [TpakTnyecknx paboT 10
S. JlaGopaTOpHBIX ONBITOB 29

I'ox cocraBaenus nporpammel - 2022r.




2.1 Cooepoicanue yueonozo npeomema xumus 0aa 10 knacca ¢ ykazanuem ¢popm opzanuzauuu 3aHAMUN U XAPAKMEPUCMUKU OCHOBHBIX

U006 0eaAmebHOCHU 00YUalouuUxcs

Ne | Ilepeuenv u nazeanusa | Konuuecme | Codeprcanue  yueonoii | @opmot  opzanuzayuu | Xapakmepucmura OcHoenvle
n/ | pazoena, memol 0 uacoe membol 3anamuii OCHOBHbIX 61006 | HANPABIEHUA
n oesamenbHOCmuU yUeHuKa 60CnUMamenbHoll
paoomot
n |a |0 |k |m|3
p |o |2 |p
|. «IloBTOpEHME U yIiIyO1eHne 3HAHUI» 18y
1. | Amomsi, monexyno. 1 ATOMHO-MOJIEKyJIsIpHOE |- |- |- |- |- |- | -ucnorvzoeams npu [TaTpuotuueckoe
Bewecmea yueHue. Bemectsa XapaKTEPUCTUKE BEILECTB BOCIIUTaHUE,
1. ATOMBI, MOJIEKYIBI. MOJIEKYJISIPHOTO U MOHSTHUS: «aTOM, HPaBCTBEHHOE
Bewecrtna. HEMOJICKYJISIPHOTO «MOJIEKYJIa», «XXUMHUYECKUN | BOCTUTAHUE,
CTPOEHHUS. 3JEMEHT», «XUMUYECKUN NONYJISIPU3ALIMS
KauecTBeHHBIN 1 3HAK», «BEIICCTBOY, IEHHOCTEeH
KOJIMYECTBEHHBII COCTaB «IIPOCTOE BEILIECTBOY, Hay4HOI'O
BemiecTBa. MossipHast 1 «CII0)KHOE BEILIECTBOY, MO3HAHUS,
OTHOCHUTEJIbHAS «CBOICTBA BELIECTBY, dbopmupoBanue
MOJICKYJISIpHAs MacChl «XUMHUYECKHE SIBJICHUS», KYJIbTYpbI
BelecTsa. MonbHas 40 «(usudeckue sIBICHUA, 310POBbBS
1 MaccoBas 10JIs «K03(pPULIUEHTHD,
3JI€MEHTa B BEUIECTBE. «UHJIEKCBD»,
«OTHOCHUTEJIbHAsI aTOMHAs
Cmpoenue amoma 2 Crtpoenue aToma. Maccay, «OTHOCUTEJIbHAs
1.Ctpoenue aroma ATOMHast OpOUTAb. - |- |- |- 1|1 |- | MmonekynspHas Macca, [TarpuoTnueckoe
2. llepuognueckuii [IpaBuina 3anonHeHus «MaccoBas A0Jis BOCIIUTaHUE,
3aKOH U 3JEKTPOHAMH aTOMHBIX 3JEMEHTAY; HPaBCTBEHHOE
[Tepuoanueckas opOuTaneii. BaneHnTHsie -pazniuyams.; XUMUYECKUN | BOCIIUTAHHE,
CHUCTEMa XUMMUYECKUX 3JEKTPOHBI. 2JIEMEHT U IIPOCTOE NONY IS PU3ALIMS
anemenToB .. [Tepuonuueckuii 3aK0OH. BEIIIECTBO; EeHHOCTEN
Menieneena. ®opMynHpoOBKa 3aKOHA B -onucwvieams: HOPMBbI Hay4HOI'O
CBETE COBPEMEHHBIX CyIIIECTBOBAHUS TTO3HAHWS,
MpeACTaBICHUH O XUMUYECKUX AJIEMEHTOB dbopmupoBaHue
CTPOEHHH aToMa. (cBOOOIHBIE aTOMBI, KYJIbTYPBI
N3menenue cBOMCTB MPOCTHIE BEILIECTBA, 3/10POBbBS

9JICMCHTOB U HUX

CJIO)KHBIC BEIIECTBA);




Xumuueckan ceasw

1. XuMuueckas CBSI3b.
2. ArperatHbie
COCTOSIHUS

Pacuémowt no
dopmynam u
YPAsHEeHUAM peaKyuil
1. Pacuértrl o
YpaBHEHUSAM
XUMHUYECKHUX PEeaKIIHii
2. I'a30BBIC 3aKOHBI.

Knaccugukayun
XUMUYECKUX PeaKyuil
1. Knnaccudukanus

COCIMHEHUH B IIEPUOJAX
U TpyIIAaX.

Xumudeckas CBS3b.
DNEeKTPOOTPULIATETLHOCT
b. BUIp1 xumMuueckou
cBs3u. MloHHas CBA3b.
KoBanenTHas
HEToJsIpHAs U MOJIsIpHas
cBs13b. OOMEHHBIN U
JIOHOPHO-AKLENTOPHBIN
MEXaHH3M 00pa30BaHUs
KOBAQJICHTHOM ITOJISIPHON
cBs3u. ['eomerpust
MOJICKYJIBI.
Meramndeckas CBSI3b.
Bonoponnas cBA3b.
ArperaTHble COCTOSTHUS
BemecTBa. THIIBI
KPUCTAJUTMYECKUX
pEIIeTOK.

Pacuets o hopmynam u
YPaBHEHUSAM PEAKIIHI.
I"a30BbIE 3aKOHBI.
YpaBHeHue
Kraiinepona—
MenneneeBa. 3akoH
ABoranpo. 3akoH
00BEMHBIX OTHOIIICHH.
OTtHOCuTENbHAS
MJIOTHOCTH Ta30B.

Knaccudukanms
XUMUYECKUX PEaKLUi 1Mo
pa3IUYHBIM NPU3HAKAM

MOJIOKEHHUE HJIEMEHTa B
tabmune /.U, Menneneena,
WC- TIOJIb3YsI TIOHSTHS
«IIEPUOY», «TPYIIIAN,
«TJaBHAS MOATPYIIIa,
«11000YHas MOATPYIIay;
CBOMCTBA BEIIECTB;
-00bACHAMb CYIIHOCTD
XUMHUYECKUX SIBIICHUU U UX
IPUHLUIIKAATBHOE OTINYNE
0T (PU3UYECKHX SBIICHHUIA,
-apaymeHmuposams CBOe
OTHOUIEHHUE K 3TOU1
npo0Jieme;

-8bIUUCTIAIMD
OTHOCHUTEIIbHYIO
MOJIEKYJISIPHYIO Maccy
BEIIECTBA U MAaCCOBYIO
JIOJIF0 XUMHYECKOTO
3J€MEHTa B COCIMHEHMUSIX;
-pabomamp C TEKCTOM,
COCTaBJIATh CJIOKHBIN IIaH
TEKCTa;

-g11ademsb TaKUM BUJIOM
U3JI0KEHUS TEKCTa, KaK
TMOBECTBOBAHNE;
-UCNONb308AMD
MBICJICHHOE, 3HAKOBOE U
¢buznveckoe
MOJICITUPOBAHHUE.
-nony4ams XUuMUYECKYIO
nH(pOpMaLIHIO U3
Pa3IMYHBIX UCTOYHHUKOB.
-UCNONB308AMb NOHAMUSL
«IPOTOHY, KHEUTPOHY,
<QIIEKTPOH», «XUMHYECKHI
3JEMEHT», «MacCOBOE
YHCIIO», «U30TOI,

HpascTBenHoe
BOCIIUTaHUE,
HOMYJISIPU3ALIUS
LIEHHOCTEN
HAy4YHOTO
MO3HAHUS,
dbopmHpoBaHUE
KYJIBTYPbI
3/10pPOBbS

Hpascteennoe
BOCIIMTAHHUE,
MOMYJIIPU3ALINS
LIEHHOCTEN
Hay4HOI'O
MO3HAHUS,
dbopmupoBanue
KYJIBTYPbI
310POBBS

HpasctBennoe
BOCIIMTaHUE,
dopmupoBanue




XUMHYECKHUX PEaKLIUU.
2. OKuCINTEIIHHO-
BOCCTAHOBUTECIIbLHEIC
peaKkuu.

3. Peaknuy HOHHOTO
obMeHa

Baowneiiuue knaccuot
Heop2aHu4yecKux
eeujecme

1. Baxknelimmue Kiacchl
HEOPTaHUYECKUX
BEIIIECTB.

Pacmeopoi

1. PacTtBOpBHI.

2. KommouaHeie
PacTBOPBI.

3. I'maponus coneit
4. KoMIIIeKCHBIE
COCAUHECHMSL.

5. IpakTnueckas
padora Nel.
Peaxmuonnas
CIIOCOOHOCTD BEIIIECTB B
pacTBopax

cpaBHeHus. M3meHenue
CTETIeHH OKUCJICHUS
JJIEMEHTOB B
COCTUHEHUSX.
OKHCIUTENBHO-
BOCCTaHOBUTEJIbHbBIE
peakiuu. OKucaeHue u
BOCCTAHOBJICHHE.
Oxucnaureny u
BOCCTaHOBUTENH. MeToT
3JIEKTPOHHOTO OajaHca.
[lepmaHranat kanus Kaxk
OKUCIIATEITb.

Bakneiinine Kiaccel
HeOpFaHI/I‘{GCKI/IX
BelecTB. I'eHeTnueckas
CBSA3b MEXIY KJIaCCaMU
HEOPraHUYECKUX
coennHeHni. Peakmym
HOHHOTO OOMEHa.
I'maponus. pH cpenpl.

PactBopsl. CiocoOsl
BBIpKCHUS
KOJINYECTBEHHOTO
COCTaBa pacTBOpa:
MaccoBast J10J1s
(nponieHTHAs
KOHIICHTpaLus),
MOJISIpHAS
KOHIICHTpAaLIHUs.
KomnonHbie pacTBOpHI.
S dext Tunnans.

Koarymsmus. Cunepesuc.

KommnekcHrie

«QIIEKTPOHHBIN CIION»,
«OHEPTEeTUYECKHI1
YPOBEHBY, «3JIEMEHTHI-
METAILIBI», «3JIEMEHTHI-
HEMETaJIbI»; «AOHHAs
CBSI3bY, HOHBI»,
«KOBAJICHTHAs HEMOJISIPHAS
CBSI3b», «KOBaJICHTHAs
MIOJISIPHAS CBSI3bY,
«BJEKTPOOTPULIATEILHOCTD
», «BaJICHTHOCTH)
-OnuUCHIBamMsb COCTaB U
CTPOCHHUE aTOMOB
AJIEMEHTOB C MOPSIKOBHIMHU
HoMepamu 1—50.
-UCNONb308aMb TIPU
peIIeHIH PacYEeTHBIX 33144
MOHSITUS:

«KOJIMYECTBO BEILIECTBAY,
«MOJIbY, «ITOCTOSTHHAS
ABorazipo», «MOJIIpHas
Maccay, «<MOJIIpHBIH 00beM
ra3oBy», KHOpMaJbHbIE
YCIIOBHUSY;

-npoB8oOUMb PACUETHI C
UCIIOJIb30BaHUEM MOHATHI:
«KOJIMYECTBO BEILECTBAY,
«MOJISIpHAsl Maccay,
«MOJISIPHBIN 00bEM T'a30BY,
«MIOCTOSTHHAsA ABOTa/IpO»;

KYJIBTYpbI
3I0pOBBS,
HKOJIOTUYECKOE
BOCIIUTAHHE

[Honynsapusanus
IICHHOCTEH
Hay4HOI'O
ITO3HAHUSA,
dbopmupoBaHue
KYJIbTYpbI
3710pOBBbA,
9KOJIOTHYSCKOE
BOCIIUTAHHE




1.00600maromree 3 coeaunenus. CocTas - |- |- |1 |- |- [onynspuszanus
MOBTOPEHHE I10 TEME KOMIUJIEKCHOTO HOHA: HEeHHOCTEN
«OCHOBBI XUMUN. KOMILJIEKCOO0Opa30BaTeb, Hay4YHOT'O
2. KonTpoJbHasi JIUTaH/bl. MO3HAHUS,
pa6ora Nel o Teme Koopaunammonnoe dbopmupoBanue
«OCHOBBI XUMHUUY. yucno. Homenknarypa KYJIBTYpPbI
3. Ananu3 KOMIUIEKCHBIX 310pOBBA,
KOHTPOJIbHON paboThI COCTMHEHUIA. JKOJIOTHYECKOE
Nel. BOCIIMTaHUE

II. OCHOBHBIE IOHATHUSA OPTAHUYECKOM XUMMWMH 134
1. Ipeamer u 13 [Ipeamer oprannueckoit |- |- |1 |- |1 |1]|-ucnorwzoeams npu HpascTBenHoe
3HAYEHHUE xumuu. CpaBHEHHE XapaKTEPUCTUKE BEIIECTB | BOCIIUTAHUE,
OpraHu4yecKoi XuMHUH. OpraHUYECKUX MOHSITUS: «TOMOJIOTH, HOMYJISIPU3ALIUS
2. Pemienue 3aa4 Ha COCIMHEHUH C «U30MEPBD», «PAJAUKAIBDY, | IIEHHOCTEH
ycTaHoBjIeHHe Gopmy HEOPraHUYECKUMHU. «XUMHUYECKas peakuus, HAy4YHOTO
YIJI€BOIOPO/IOB. [Ipuponnsie, «XUMHUYECKOE MO3HAHUS,
3. [lpuuuns HCKYCCTBEHHBIE U yYpaBHEHHUEY, «PEaKIIHH dbopmupoBanue
MHOT000pa3us CUHTETUYECKHE COCIMHECHUS», «PEAKIUU KYJIbTYpbI
OpraHUYECKUX OpraHUYECKUE Pa3NOoXKEHUS», «PEAKIUU 310POBBS
COCTMHECHHUII. COETMHEHUSI. oOMeHa», «peakuuu
4. D1eKTpOHHOE BaneHntHOCTB. 3aMEIICHUS», «PEeAKIUU
CTpOEHHE U XUMHYECKOE CTPOCHUE HM30MEpHU3AITU»,»PEAKITUN

XHUMUYECKHUE CBI3H
aToMa yriepoja.

5. CtpykTypHas Teopus
OpTaHUYECKUX
COE€IUHECHMI.

6. CtpykTypHas
HU30MEpH.
7.1IpocTpaHcTBEHHAS
HU30MEpH.

8. DIEeKTpOHHBIE

3¢ dexTsl B MoNIeKyIax
OpTraHUYECKHUX
COCIUHEHMI.

9. OCcHOBHBIE KJIACCHI
OpPraHUYECKUX

Kak MOPSIIOK COEUHEHUS
aTOMOB B MOJIEKYJIE
COIJIaCHO X
BaJieHTHOCTH. OCHOBHEIE
MIOJIOKEHUS TEOPHUH
XUMHUYECKOTO CTPOCHHUSI
OpraHUYECKUX
coenunenuii. Ilorarue o
TOMOJIOTHH M TOMOJIOTaX,
W30MEpPUH U U30MEpax.
Xumudeckue GopMyIbl U
MOJIETTN MOJIEKYJT B
OpraHUYECKON XUMUHU.
TUIel XUMHYECKUX
peaKkuuii, MEXaHU3MBbI

SIUMUHUPOBAHUA»
-cocmaenams CTPYKTYPHBIE
(opMyIIBI BELLIECTB;

- Ha3vl6amb BEIIECTBA II0
CUCTEMaTUYECKOH,
TPUBHAIIBHON u
panroHaIbHOU
HOMEHKJIATYPaM.




COEMHEHUM.
10.I'omonornueckue
PAIBL

Homenknarypa
OpraHUYECKUX
COCTUHEHUN.
11.0cobennocty u
Kiaccuukanus
OpraHUYECKUX
peaKkIui.

12. OkucnurenbHo-
BOCCTaHOBUTEJIbHbBIE
peakiuu B
OpPraHHYECKON XUMUHU.
13. 3auér Nel
«XUMHYECKUE PEAKITUI
B OPraHUYECKOW XUMUU
U CTPOCHHE

peaKuuid.

OpraHUYECKUX
COCIMHEHUN»

1. YIVJIEBOAOPOABI 25 4
Ilpeoenvnuie CtpoeHue MOJIEKYJIbI 1 |- 12 |- - UCNONB308aMb TIPU [Tarpuotnueckoe
Y2neeo000poont MetaHa. [lonsaTue o XapaKTEPUCTHKE BEIIECTB | BOCIIUTAHUE,
1. AnKaHbBl. CTpOEHUE, koH(popManusx. O6rmias Ba)KHEHUIINE TMOHITHUSA: HPABCTBEHHOE
HOMEHKJIATypa, XapaKTEepUCTHKA Kjacca, YTJIEPOJHBII CKEIIET, BOCIIMTAHHUE,
uzomepus, pu3nuecKre ¢duznueckue u TOMOJIOTH, U30MEDHI, HOMYJISIPU3ALINS
CBOMCTBA. XMMHYECKHUE CBOMCTBA TOMOJIOTUYECKUH PN, LIEHHOCTEN
2. XumMu4eckue (ropenue, rOMOJIOTMYECKasl pa3HOCTh, | HAYYHOI'O
CBOICTBA aJIKaHOB KaTaJIUTHYECKOE Ba)KHEHIIINE BELIECTBA: MO3HAHUS,
3. I[lony4yenue n OKHCJIEHUE, METaH, 3TaH, NPONaH dbopmupoBanue
IIPUMEHEHHE AJIKaHOB. raJIor€HUPOBAHUE, OyTaH, STUJICH, alleTHJICH, | KYJIbTYpPBI
4. IIpakTHyeckas HHATPOBAHUE, KPEKHHT, OeH3011, Kay4dyK. 310pOBBA,
padora Ne2. nupoaun3). Mexanusm -Ha3vl6amb BELIECTBA 110 JKOJIOTHUYECKOE
CocraBnenue Mojenen peaKkuuu XJIOpUPOBAHUS MeXTyHapOAHON BOCIUTAHHE
MOJIEKYJI MeTaHa. AJIKaHbI B U «TPUBHATBHOMN
YTJIEBOJOPOOB MIpUPOJIE. HOMEHKJIAType alKaHbl,

5. lmknoaaKaHbI.

CHuHTETHYECKUE CIOCOOBI

aJIKCHBI, aJIKUHEI,




Dmunenogvie u
OoueHogvle
y271€6000p00bl

1. Ankensl. CTpoeHue,
HOMEHKJIATYypa,
uzomepus, pu3nuecKue
CBOICTBA

2. XumMu4eckue
CBOICTBA aJKEHOB.

3. Ilomyuenue u
MIpUMEHEHNE aTKEHOB.
4. IlpakTnyeckas
padora Ne 3.
[Tonyuenue sTunena u
OTIBITHI C HUM.

5. ANKa/IUEHBI.

6. [Tonmumepusanus.
Kayuyk. Pe3una.

MOJIYUCHUA aJIKAHOB.
Mertoibl TOTyYEHHS
AJIKaHOB U3
AIKUJITAJIOT€HU/I0B
(peakuus Bropia),
neKapOOKCHUIMPOBAHUEM
cojieil KapOOHOBBIX
KHUCJIOT U 3JIEKTPOIU30M
pacTBOpPOB COJIEH
KapOOHOBBIX KUCJIOT.
IIpuMeHeHHe anKaHoB.

OO01as xapakTepuCcTHKa
kinacca. CtpoeHue
MOJIEKYJIbI 3TUJIEHA.
dusznyeckue CBOMCTBA
aJIKCHOB.
I'eomeTpuueckas
M30MEpHs aJTKEHOB.
XUMHYECKHE CBOMCTBA
anKeHoB. Peakiinu
MIPUCOETUHEHUS TIO
KpaTHOM CBSI3U —
TUAPUPOBAHUE,
raJIOTeHUPOBAHHUE,
TUAPOTaIOr€HUPOBAHUE,
ruaparanus. [Ipasuiio
MapKkOBHHKOBA U €ro
00BACHEHHE C TOYKH
3pEHHUsI NEKTPOHHOU
teopuu. Bzanmoneiicteue
AJIIKEHOB ¢ OpOMOM U
XJIOPOM B Ta30BOH ¢aze
WJIU Ha CBETY.
OKHCeHNE aTKEHOB
(ropeHue, OKHCIEHUE
KHUCJIOPOJIOM B
MPUCYTCTBUU XJIOPUIA

apoMaTHYECKHe
YTJIEBOAOPO/IBI;
-Xapaxkmepuzoeams
CTPOCHUE YTIICBOJIOPOIOB;
-onpeoensams
NPUHA/IJICKHOCTh BEIIIECTB
K pa3IUYHbBIM KJ1accam
YTJIEBOAOPOIOB;
-cobnodams NpaBUIIa
TEXHUKU 0€30MaCHOCTH
MIPH POBEICHUHT
HAOJIFOICHUN U
71a00paTOPHBIX OIBITOB;
-npo8ooums HaOIIIOACHUS
3a CBOMCTBaMU BEIIECTB U
SIBIICHUSIMH,
IPOUCXOSIIUMHU C
BEIIICCTBAMHU;

-OnuUCHIBaMs XUMHUYCCKHAN
9KCIIEPUMEHT C TTIOMOIIIBIO
€CTECTBCHHOTO 1
XUMHYECKOTO S3bIKA.

[TarpuoTnueckoe
BOCIIUTaHHE,
HPABCTBEHHOE
BOCIIUTaHHE,
HOMYJISIpU3ALINS
LEHHOCTEH
HAy4yHOTO
MO3HAHUS,
dopMupoBaHue
KYJBTYpPbI
3/10pOBb4,
JKOJIOTHYECKOE
BOCIIUTAHHE




Auemunenosvle u
ouenoevle
Y2/1€6000p00bl

1. Ankunsl . CTpoeHue,

HOMEHKJIaTypa,

uzomepus, pu3nuecKre

CBOMCTBA.
2. XUMHUYECKHE

CBOMCTBA aJIKUHOB.

3. [lonyyenue u

MPUMEHEHUE AJTKUHOB.
4. Pemrenue 3a1a4 u

BBITIOJTHCHHUC

YIPaKHEHUH 10 TeMaM
«AJIKaHBI», «AJIKCHBI»,

CAIJIKUHBDY.

TaJIA Vs, IO/
nercTBrEeM cepedpa,
OKHCJICHUE TOPSIYUM
MTOJIKMCIIEHHBIM
pacTBOpoM
MepMaHraHaTa Kajus,
okucieHue no Baruepy).
[Tonumepusanusi.
[TonydyeHue ankeHoB U3
AJIKaHOB,
QIKUJITAJIOTCHUIOB U
JUTaJIOTEHAIKAHOB.
[IpumeHeHue dTuneHa u
MIPOIHUJICHA.

OO6mias XxapakTeprcTHKa.
CrtpoeHune MoJIeKyJIbl
anerricHa. Ou3nyeckue
M XUMHYECKHE CBOMCTBA
alKMHOB. Peakmun
MIPUCOECTUHEHUS
rajjoreHoB,
rajoreHoBOI0POOB,
BOJbl. ['mapupoBanue.
Tpumepuszanus u

AUMCpU3alud allCTUIJICHA.

Kucnorasie cBoiicTBa
aJIKWHOB C KOHIIEBOM
TPOWHOM CBSI3BIO.
Auetunuapsl. OKHUCIEHHE
AIKWHOB PaCTBOPOM
repMaHraHaTa Kajusl.
[IpumeneHue aneTuneHa.
KapOuanslit meTos
TIOJTyYEHUS alleTUJIeHa.
IInuponus meraHa.

[MarpuoTnyeckoe
BOCIIUTaHHE,
HpPaBCTBEHHOE
BOCIIUTaHHE,
HOMYJspU3aLus
LIEHHOCTEN
Hay4YHOTO
TIO3HAHUS,
(dbopmupoBaHue
KYJIBTYPBI
3]I0pOBbS,
9KOJIOTHIECKOE
BOCIIUTaHHE




Apomamuueckue
y271€6000p00bl

1. Apomartuueckue
YIJI€BOIOPO/IBI.
CtpoeHue 6EH30IBHOTO
KOJIbIIa, HOMEHKJIaTypa,
u3zomepusi, hpuznyeckue
CBOICTBA apEHOB.

2. XuUMU1eCKHe
CBOiicTBa O€H30I1a U ero
TOMOJIOTOB

3. [lonyuenue u
pUMEHEHHE apeHOB.

Ilpupoonwvie
UCMOYHUKU
y271€6000p0008

1. Ilpuponusie
UCTOYHUKHU
yriaeBonopoaoB. Heds,

[TonsiTre 06
apOMaTHYHOCTH.
[IpaBuno Xrokkems.
benzon — ctpoenue
MOJIEKYJIbI, (PU3UUECKUE
CBOMCTBA.
l'omosornueckuit psg
oenzona. M3omepust
JTU3aMEIIeHHBIX
OEH30JI0B Ha IpUMepe
Kcwioi10B. Peaknun
3aMelIeHHs B
OCH30JILHOM sI/Ipe
(ranoreHupoBaHue,
HUTPOBAHHUE,
AIKWJIUPOBAHUE).
Peakuuu npucoenuuenus
K OeH301y
(rugpupoBanue,
XJIOPUPOBAHUE HA CBETY).
Oco0EeHHOCTH XUMUHU
ankunoen3onos. [Ipapuna
OpUEHTAIINH
3aMECTUTENIEN B
peaKIusaX 3aMeIeHusI.
bpomuposanue u
HUTPOBAHUE TOJIYOJIa.
Oxkucnenue
ANKWIOEH30JI0B
pacTBOpoM
repMaHTaHaTa Kajusl.

[IpupoIHBII ¥ NOMTYTHBIN
He(TsIHbIE ra3bl, UX
COCTaB, UCIOJIb30BAHUE.
Hedts kak cmech
YTIIEBONOPOIOB.
IlepBuuHas 1 BTOpU4HAs

[Honynsapusanus
LIEHHOCTEH
Hay4HOI'0
IIO3HAHUS,
dopmupoBanue
KYJIBTYPbI
310pOBBA,
JKOJIOTMYECKOE
BOCIIUTAHUE

OKOJIOTHYECKOE
BOCITMTaHUE




ras, yroiys. [Iepsuunas
nepepadoTka
YTJIEBOAOPOJIHOTO
CBIPBS.

2. l'myGoxas
nepepadoTka HeTH.
Kpexunr, pudopmuHr.

TI'enemuueckan ceaszn
MedxHcoy paziudHbIMU
Kaccamu
Y2/1€6000p0008.
I'enermueckas cBA3b
MEXAY pa3InyHbIMU
KJ1accamu
YTJIEBOJOPOIOB.
3auéTt No2.

T'anozenonpouszeoonvie
)21e6000p0o0oe.
1.T"asioreHonpon3BOIH
b€ YTJIEBOJIOPOIOB.
Crpoenue,
HOMEHKJIaTypa,
uzomepus, pu3nuecKre
U XUMHUECKHUEe
CBOMCTBA.

2. O0o0maromiee
MIOBTOPEHHE T10 TEME
«YTIIEeBOIOPOJIBI»

3. KonTpoabnas
padora Ne2 mno Tteme
«YTIIeBOIOPOABD)

4. Ananuz
KOHTPOJIbHOM paboThI.

nepepaboTka HEPTH.
Pudopmunr. KameHHbIi
yTOIlb.

KadecTBeHHBIC peakiuu
Ha Helpee/IbHbIC
yTII€BOIOPO/IBI.

Peakuuu 3amemenus
rajloreHa Ha TuJpoKCHuI,
HUTPOTPYIILY,
nuaHorpynny. /leficteue
HAa TaJIOT€HIPON3BOHbIE
BOJHOI'O U CIIMPTOBOTO
pacTBopa ILEI0YH.
CpaBHeHHE peaKITMOHHON
CMOCOOHOCTH aJKHUII-,
BUHUJI-, QEeHUI- U
OEH3UITaJIOr €HUIOB.
Hcnons3oBanue ranorexH
MIPOU3BO/IHBIX B OBITY,
TE€XHHUKE U B CUHTE3E.
ITonsaTne o
MarHuiOpraHnYeCcKuX
COEIMHEHUSIX.
[Tonyuenue ankaHoB
BOCCTaHOBJIEHUEM
MOJIAJIKaHOB

[Tonynsapusanus
LIEHHOCTEH
HAy4yHOTO
NIO3HAHUS,
¢dopmupoBanue
KYJIBTYpbI
3/10pOBbS

[onynapusanus
LEHHOCTEN
HAy4YyHOTO
MO3HAHUS,
dopmupoBanue
KYJIbTYpbI
310pOBbS




HOJI0BOJIOPOOM.

Marnauitopranndeckue

COEJIMHEHUSI.

IV. KUCJOPOACOAEPKAIIME OPTAHUYECKHUE COEIMHEHUA 194

Cnupmeul. 4 Homenkiarypa u 1 12 |3 |- |- |- | -onuceieamsv pactBopeHue | HpaBcTBeHHOE
1. CiupTsL. H30MEpHsl CIIUPTOB. BEIIECTB B BOJIE KaK BOCIHTAHUE,
XHUMHUYECKUE CBOMCTBA Tokcuyeckoe aencTeue (U3UKO-XUMHYECKUI ONYJIApU3aLUs
U TIOJTy4YEHHUE CIIUPTOB. Ha OpPraHU3M METaHoJIa U POLIECC; HEeHHOCTEeN
2. IIpocTsie 3pupHI. sTa”ona. Puznueckue -Xapakxmepu3o6ams o0IMKE | HAYIHOTO
3. IpakTnyeckas CBOMCTBA MPEAEIbHBIX U crienuduyueckue MO3HAHUS,
padora Ne4. OJIHOATOMHBIX CIIUPTOB. XUMHYECKHE CBOMCTBA ¢dopmupoBanue
[Tonyuenue 6pomdTana XUMUYEeCKHe CBOMCTBA OJIHOATOMHBIX U KYJIBTYpPbI
4. MHOrOaToOMHbIE CIUPTOB (KUCIOTHBIE MHOTOaTOMHBIX CIIUPTOB, | 3/10pPOBbA,
CIIUPTBHIL. CBOICTBa, peaKuu (heHoIoB, anbIeruaoB, JKOJIOTHYECKOE

3aMeLICHUS KETOHOB, KapOOHOBBIX BOCIIUTAHUE

TUAPOKCHIIBHOM TPYIIIBI KHCJIOT.

Ha TaJoreH, - ULTIOCMPUPOBAmMs

MEXMOJICKYIIIpHas U npUMepamMH B3auMOCBSI3b

BHYTPUMOJIEKYJISIpHAs Pa3IMYHbIX KJIACCOB

Jeruapartanus, OpPraHMYECKUX BEIIECTB; -

OKHCJIEHUE, peaKluu cobnrooams paBuUiia

YIJI€BOIOPOAHOIO TEXHUKU 0€30MaCHOCTH

paaukana). AJKOTOJISTHI. IIpH MPOBEIECHUU

I'mpoponus, HAOIIOAECHUN U

IKWINpOBaHUE (CUHTE3 1a00paTOPHBIX OMBITOB;

MPOCTHIX IPUPOB TIO -npo6ooums HabIIOIEHUS

Bunbsimcony). 3a CBOMCTBaMU BEIIECTB U

IIpoMbIIITIEHHBIN CUHTE3 SIBJICHUSIMU,

MeTaHoJa. MIPOUCXOJISAIINMHU C

MHOroaToMHBbIE CIIUPTHI. BELIECTBAMU;

OTUIEHIIINKOIb U -OnUCHIBaAMb XUMHUYECKUN

[JIMLEPUH, UX 9KCIIEPUMEHT C IOMOIIIBIO

¢buznueckue u €CTECTBEHHOI'0 1

XUMHYECKHE CBOMCTBA. XUMHYECKOTO S3bIKA.

CuHre3 nnokcaHa u3

STWJICHIJINKOJIS.

TokcU4YHOCTH

STWJIECHIJIUKOJIS.




Denoannl.

1. ®enonsl.

2. 3auér Ne3 1o Teme:
«XUMHYECKHE CBOMCTBA
CIIUPTOB U (PEHOJIOBY

Kapoonunvnuvie
CcOoeOuHeHus.

1. KapGonuibHbie
COCIMHEHUSI:
HOMEHKJIATypa,
U30MEpHs, PEaKIInu
PUCOCTUHEHUS

KauectBennas peaxuus
Ha MHOTOATOMHBIE
ciiupThl. [IpocTeie 3¢pups
KaK U30MephI
peIeIbHBIX
OJIHOATOMHBIX CIIUPTOB.
CpaBHenue ux
(hbU3UYECKUX U
XMMHYECKHUX CBOWCTB CO
cnuptamu. Peakuus
pacIerIeH s POCTHIX
3(UPOB HOTOBOIOPOIOM.

Howmenxkiarypa u
n3omepus. Bzanmuoe
BJIMSIHUE TPYIIIT aTOMOB
Ha npuMepe QeHora.
dusnyeckue u
XMMHYECKHE CBOMCTBA
(eHoa u Kpe3ooB.
Kucnothnsie cBolicTBa
(eHOJI0B B CPaBHEHUHU CO
criuptamu. Peakuun
3aMellIEHUs B
O€H30JIbHOM KOJIBIIE
(rasloreHMpOBaHUE,
HuTpoBaHue). OKUcieHne
¢denonoB. KauecTBeHHbIe
peakmuu Ha (EHOII.
[Tpumenenue peHona.

DIIEKTPOHHOE CTPOEHUE
KapOOHUIILHOU TPYIIITHI.
AnbpJerupl U KETOHBI.
duznueckue CBOMCTBA
¢dbopmanbaeruma,
aleTajabJIeTHIa, alleTOHA.
IlonsTe o xeTo-

[Honynsapusanus
IICHHOCTEH
Hay4HOI'0
ITO3HAHUSA,
dbopmHpOBaHUE
KYJIbTYpbI
3710pOBb4,
9KOJIOTHYSCKOE
BOCIIUTAHHE

[Honynspusanus
LIEHHOCTEN
Hay4HOI'O
MO3HAHUS,
dbopmupoBanue
KYJIBTYpbI
3/10pOBBS,
JKOJIOTHYECKOE




2. XuMU1eCcKue
CBOMCTBA X METOJbI
MOJTYYSHUS
KapOOHMIBHBIX
COEIMHEHU I

4. IIpakTHyecKas
padora NeS.
[Tonydenue anerona

€HOJIBHOW TayTOMEpUHU
KapOOHMITBHBIX
coenuHeHuil. Peakuun
MPUCOETUHEHMS BOJIBI,
CIUPTOB, LIMAHOBOAOPOA
U ruzipocynbdura
HaTpust. CpaBHEHUE
pEaKIMOHHOM
CIOCOOHOCTH aJIb/ICTHJIOB
Y KETOHOB B PEaKLMIX
MIPUCOEIUHEHHUS.
Peakuuu 3amemenus
aTOMOB BOJIOPOJA IIPH Ol
YIIE€pOJHOM aTOME Ha
raJIOTEeH.
ITonmumepuzanus
dbopManbaeruia u
aneranpaeruaa. Cunres
CIIUPTOB
B3alMOJEICTBUEM
KapOOHUIIHHBIX
COCIMHEHUH C pEaKTUBOM
I'punbspa. Okucnenue
KapOOHUIIbHBIX
coequHeHmnil. CpaBHeHUE
OKHCJICHUS aJbJIETUIOB U
KETOHOB.
Boccranosnenue
KapOOHMITBHBIX
COCIMHEHUH B CIIUPTBHI.
KauecTBenHbIe peakunun
Ha aJIbAETUIHYIO TPYIIY.
Peaknmn aibaobpHO-
KPOTOHOBOM
KOHJICHCAIIHH.
OcobenHoctu
dhopmanperua.
Peakumst popmanbaeruna

BOCIIUTAaHUC




Kapoonoeuvie
Kucnomut.

1. Kap6oHoBrie
KHCIIOTBI.

2. IlpakTHyeckas
padora Ne6.
[Tonyuyenue ykcycHou
KHCIIOTBI.

3. Muoroo6pasue
KapOOHOBBIX KUCIIOT.

DynKuuonabHbIE
npou3eoo0Hvle
KapooHnoewix Kuciom.

1. ®ynkunoHanbHbIE
IPOM3BOJIHBIE
KapOOHOBBIX KUCIIOT.

2. IlpakTHyeckas
padora Ne7.
[Tonyuenune
JTHIIAIleTaTa

3. YnpaxxHeHus 3HaHUH
no teme: «KapOoHoBBIE
KHCJIOTBI U UX
(GyHKIMOHAIbHbIE
IIPOU3BO/IHBIE.

4. llpakTHyeckas
padora Ne8. Pemenue
JKCIIEPUMEHTAIIbHBIX
3az1a4 1o TeMe
«Kucnopoaconepxaiu
€ OpraHn4ecKue
BELIECTBA»

¢ peHOTIOM.

DNEKTPOHHOE CTPOEHUE
KapOOKCHUIILHOM TPYIIIIHI.
l'omounornueckuit psg
NpeeTbHBIX
OJHOOCHOBHEIX
KapOOHOBBIX KHCIIOT.
dusznueckue CBOMCTBA
KapOOHOBBIX KHCIIOT Ha
IIpUMEPE MypPaBbUHOM,
YKCYCHOM, IIPONMOHOBOM,
NaJIbMATHHOBOM 1
CTE€apUHOBOM KUCIIOT.
XUMUYECKHE CBOMCTBA
KapOOHOBBIX KHCIIOT.
Kucnorasie cBOMCTBA
(M3MEHEHHE OKPACKH
WH]JIUKATOPOB, PEAKIIUHU C
AKTUBHBIMH METaJllIaMH,
OCHOBHEIMM OKCHJAMH,
OCHOBAHMSIMHU, COJISIMH ).
W3MmeneHune CUIbl
KapOOHOBBIX KUCJIOT MpHU
BBEICHUH JIOHOPHBIX U
AKLENTOPHBIX
3aMECTHUTEIICH.
BzauMmoneiictBue
KapOOHOBBIX KUCIIOT CO
cnupTamu (peakius
sTepudukanyn).
lNanorenupoBanue
KapOOHOBBIX KHCIIOT B
OOKOBYIO IIETb.
OcobenHocTu
MYpPaBbUHOM KHUCIIOTBHI.
Baxnueiimniue
MpeCTaBUTENN Kilacca

[Tonynsapusanus
LIEHHOCTEH
HAy4yHOTO
IIO3HAHUS,
dopmupoBanue
KYJIBTYPbI
3/10pOBbB4,
JKOJIOTMYECKOE
BOCIIUTaHUE

[Honynsapusanus
IICHHOCTEH
Hay4HOI'0
ITO3HAHUSA,
dbopmHpOBaHUE
KYJIbTYpbI
3710pOBb4,
9KOJIOTHYSCKOE
BOCIIUTAHHE




5. O6o0mIeHHe 0 TeMe:
«Kucnopoaconepxaiu
€ OpraHu4ecKue
COCTUHEHUS.

6. KonTpoabHas
padora Ne3 1o teme
«Kucnopoaconepxamu
e OpraHHYecKue
COCIMHECHUS

KapOOHOBBIX KUCIIOT U MX
npumeHenue. [lonydyenue
MYPaBbUHOM U YKCYCHOM
KHCJIOT B
IIPOMBIIIJIEHHOCTH.
Beicine kapOoHOBbIE
kuciotsl. [l{aBeneBas
KHCJIOTa KaK
IIPEICTaBUTENb
JTUKapOOHOBBIX KUCIIOT.
IIpencrasnenue o
HenpeAeabHbIX U
apoMaTHYECKHUX
kuciaorax. OcobeHHOCTH
UX CTPOEHUS U CBOWCTB.
3HayeHue KapOOHOBBIX
kucnot.llonyuenue
XJIOPAHTUAPHUIOB U
aQHTUJIPUJIOB KUCJIOT, UX
ruaponus. Ionyyenune
CIIOKHBIX 3(pUpOB ¢
HCIIOJIb30BAHUEM
XJIOPAHTUAPUIOB U
AQHTUJPHUIIOB KUCIIOT.
CrnosxHble 3¢upbl Kak
n30Mepbl KapOOHOBBIX
kuciot. CpaBHEHHE
(bu3NYEeCKUX CBOMCTB U
PEaKIMOHHOM
CMOCOOHOCTH CIIOXKHBIX
3(hUpPOB U U30MEPHBIX UM
KapOOHOBBIX KUCIIOT.
I'maponu3 cinokHbIX
s¢upoB. Cunres
CIIOKHBIX 3(pUpoB
¢denonoB. CnoxHbIE
3(UpBI HEOPTAHUIECKUX
KuCJoT. Hutpormuepus.




Awmunsl. Conu
KapOOHOBBIX KHCIIOT, HX
TEPMHUYECKOE
pasiioKeHHUE B
MPUCYTCTBUU IIEJIOYH.
CuHTe3 KapOOHMIIBHBIX
COCIMHCHUI
paslioKeHUEM
KaJIbIIMEBBIX COJICH
KapOOHOBBIX KHCIIOT.

V. A30T U CEPOCOJAEP/KAIIUE COEJAMHEHUA 64

Humpocoeounenus
1.Hutpocoennnenus.

Amunsi

1. AMHHBL.

2. ApomaTtuueckue
AMUHBIL.

3. 'ereponukinueckue
COETMHEHUS

4. IIpakTuyeckas
padora Ne9. Pemienue
IKCIIEPUMEHTAITLHBIX
3a/1a4 1o Teme
«A30TCconepxaniie
OpraHHYECcKUe
BEIIECTBAY

5. Ob6o06maroree
MOBTOPEHHE TII0 TeMe
«A30T- u

Hutpocoenunenus.
DNEKTPOHHOE CTPOEHUE
HUTPOTPYIIIHI.
[Tonyuyenue
HUTPOCOEINHEHHH.
B3peiBuateie BeniecTna.

HN3omepus aMmuHOB.
[TepBuuHbIe, BTOpUYHBIC
Y TPETUYHbBIE AMUHBI.
du3nueckre CBOMCTBA
MPOCTEUIINX aMUHOB.
AMUHEBI Kak
OpraHu4eCcKHue
ocHoBauus. Coin
AJIKMJIaMMOHMS.
ATNKWINpOBaHUE U
AlUIMPOBAHUE AMUHOB.
Peaknmn aMHUHOB ¢
a30THUCTOM KHUCIOTOM.
ApOMaTHYECKHUE AMUHBI.
AnnnuH. B3anmnaoe
BJIMSIHUE TPYIIN aTOMOB B

-Xapakmepuzosams 00IINE
U crienuduueckre
XUMHYECKHE CBOICTBA
aMHUHOB U
CepocoepIKaIINX
COCIUHCHHI,

- WIIOCMPUPOBAMs
IpUMepamMH B3aUMOCBSI3b
pa3IMYHBIX KJIACCOB
OpPTaHHYECKUX BEIIECTB; -
-cobnodamy paBuIa
TEXHHUKHU 0€3011acCHOCTU
IIpU MIPOBEICHUH
HaOI0IeHN U
1a00paTOPHBIX OTBITOB;
-npo8ooums HaOIIOACHUS
3a CBOMCTBaMHU BEIIECTB U
SIBIICHUSIMH,
MIPOUCXOJISTIIIMH C
BEICCTBAMH,

-onucvl8ams XUMUYECKUN
9KCIIEPUMEHT C ITOMOIIBIO
€CTECTBEHHOT'O u
XUMHYECKOTO S3bIKa

[MaTpuornyeckoe
BOCIIMTAHHE,
HOMYJISIPU3ALIUS
LEHHOCTEMN
HAYYHOTO
MO3HAHUS,
dbopmHpOBaHUE
KYJIBTYPBI
3J10pPOBbBA,
IKOJIOTHYECKOE
BOCTIHTaHHE




cepocoJeprKalye MOJIEKYJI€ aHUJIMHA.
OpraHNYeCcKHe XUMUYECKUE CBOMCTBA
BEIIIECTBAY aHUJIMHA (OCHOBHBIE
CBOMCTBA, peaklUu
3aMEeIICHHS B
apoOMaTHUYECKOE PO,
OKHCJICHUE,
aIMJIMPOBAHUE).
JunazocoeamuHeHus.
[Tonyuyenue aMuHOB U3
CIIUPTOB U
HUTPOCOEIUHEHHUH.
[IpuMeHeHne aHuIMHA.
Cepoopranuyeckue
COEIMHEHUS.
[IpencraBnenue o
CEpOOPraHUYECKUX
COCIMHECHUSIX.
OcobenHoctu ux
CTPOEHHUSI U CBOMCTB.

3HavyeHne
CEpOOPraHUYECKUX
COEIMHEHUM.
VI. «BHoJI0OrH4ecKy aKTHUBHbIE BelecTBsa» 144
Kupor. 1 Kupsl kak cioxHbIE - |- |- |- |- |- |-onpederamo [Tonynspusanus
1. XKupsr u macna 3(UpHI TTUIEpPUHA U IIPUHAJUIEKHOCTD BELIECTB | LIEHHOCTEN
BBICIITUX KapOOHOBBIX K pa3jauy4HbIM KJ1accaM HAy4YyHOTO
K1cI0T. OMblIEHNE a30TCO/IepHKAIINX MO3HAHUS,
*upoB. ['maporennsanus COEIMHECHU; dbopmupoBaHUe
KUPOB. Mbla Kak conu -Xapaxkmepuzoeamau KYJIBTYpbI
BBICIITUX KapOOHOBBIX CTpOEHHE U CBOICTBa 3/10pOBbS,
KHCJIOT. Pa3IMYHBIX KJIACCOB 9KOJIOTHYECKOE
BEIIECTB: KUPOB, BOCIHUTAHHE
aAMUHOKHCIIOT, OEJIKOB;
Yenesoow.. 6 MoHo- 1 [ucaxapuibl. - |3 12 |- |1 |- |yriaeBonos; [Honynspuzanms
1. O6mas DyHKIUU YTIIEBOJIOB. -8bINONIHAMb XUMAYECKUN | LIEHHOCTEU
XapaKTepUCTHKA buonoruueckas poib 9KCIIEPUMEHT: Hay4yHOTO

YIJICBOJ0B YIJICBOJOB. I'mroko3a — KauUCCTBCHHLBIC PCAKIIMU Ha IIO3HaHUA,




2. CtpoeHue
MOHOCaXapHuI0B.
JInHeWHbBIC U
HUKJINYECKHE
CTPYKTYpPBI

3. XuMmnueckue
CBOMCTBaA
MOHOCaXapHuI0B

4. Tucaxapubl

5. Ionucaxapuibl.
6. YrpaxHeHus B
MPUMEHEHUN 3HAHUH 110
TeMe: «YTIIEBOIBI

Amunoxucnomei.
1. AMMHOKHCIIOTHI.
2. Ilentunel.

(u3nUecKre CBOMCTBA,
JMHEWHas U HUKIHYecKast
¢dbopmel. Peakiumn
IJIFOKO3bI (OKHCIIEHHE
a30THOM KHCJIOTOM,
BOCCTAHOBJICHHE B
LIECTUATOMHBIN CIHPT),
KayeCTBEHHbIE pPEaKI1H
Ha IUII0K03Y. bpokeHue
III0K03bl. PPyKTO3a KaK
n30Mep TIII0K03bl. Prbo3a
U J1€30KCuprodo3a.
[TonsATHE O rIMIMKO3KUAAX.
Caxapo3sa kak
[IpEICTaBUTENb
HEBOCCTaHABIIMBAIOIINX
nucaxapuzioB. MaibTo3za
U JIaKTO03a, LeJJI00103a.
I'mpponus aucaxapuaos.
ITonyuenune caxapa u3
CaxapHOM CBEKJIbI.
Kpaxmai, riavkores,
LEJIT0JI03A.
KauecTBeHHas peakuus
Ha KpaxMmai. ['maponus
MIOJINCAXapUIOB.
HyxnenHoBble KMCIOTBHI.
Hyxneo3uasr.
Hyxneotuast.
HyxnenHoBe KHCIOTHI
KaK MpUpOJHbIE
nosimMepsl. CTpoeHune
JHK u PHK. I'maponwuz
HYKJIEMHOBBIX KHUCIIOT.

AMUHOKHUCIIOTHI KaK
am¢oTepHbIe
coenqnuHeHus. Peaknuu c

0€eJI0K; YTIeBOIbI;
-HA3bI6aMb N3yYCHHBIC
BEIIECTBA 110
«TPUBHATILHON» U
MEXKIYHAPOIHOU
HOMEHKJIATYp

- YCMaHasueams
NPUYHHHO-CJICICTBCHHBIC
CBSI3M MEXKIY CTPOCHUEM H
CBOWICTBAMH BEIIECTB -
cobnrodams paBwiia
TEXHUKU 0€30MaCHOCTH
IIPH [TPOBEIICHUHT
HAOJIFOICHUN U
71a00paTOPHBIX OIBITOB;
-npo8ooums HaOIIIOACHUS
3a CBOMCTBaMU BEIIECTB U
SIBIICHUSIMH,
IPOUCXOSIIUMH C
BEIIECTBAMH,
-OnuUCHIBaMb XUMHUYECKAN
AKCIIEPUMEHT C TTIOMOIIIBIO
€CTECTBCHHOTO U
XUMHUYECKOTO SI3bIKa;
-00bsCHAMb MHOTO00pa3ne
OpPTaHUYECKUX
COCIUHCHHI,
-cocmaenams CTPYKTYPHBIE
dhopMmyIbl,

- UMETh TIPEJICTABICHUE O
3JI0POBOM 00pa3e KH3HU.

¢dopmupoBanue
KYJIbTYPBI
3JI0pOBB,
9KOJIOTHYECKOE
BOCITUTAHUC

[Honynsapusanus
LIEHHOCTEN
HAy4HOI'0




3. benku. KHUCJIOTaMU U NO3HAHUS,
4. CtpykTypa OCHOBAaHHSIMHU. dbopmupoBaHUE
HYKJIEHHOBBIX KHUCJIOT O06pa3oBaHue CIOKHBIX KYJIBTYPBI
5. buonoruueckas poJyib a¢upos. [lenTusr. 3710pOBb4,
HYKJICMHOBBIX KUCIJIOT [lenTuanas cBs3b. IKOJIOTUYECKOE
6. O6o0maroree AMUIHBIN XapaKTep BOCIIUTAaHUE
[OBTOPEHUE 110 TEMAM NENTUTHON CBSI3H.
«A3oTcoaepxalue u l'unponu3s nenTuaoB.
OMOJIOTrNYECKU benku. IlepBuunas,
AKTHUBHBIE BTOpUYHAS U TPETHUYHAS
OpraHMYECKUe CTPYKTYpbI OCJIKOB.
BEIIECTBA KauecTtBeHHble peakiuu
7. KonTpoJibHas Ha OeJKu.
padora Ne4 no Teme
«A3zoTconmepkaime 1
OHOJIOTUYECKH
aKTHUBHBIE
OpraHHYecKue
BEIIECTBA»

VIl. «BbicokoMoJIeKYIsIpHbIE COeUHEHUs» T4
1. [Tonumepsr. [TonsiTne o(l |1 |2 |1 |- |- |-xapakmepuzoseams obmue | [lomynspuzamus
2-3. IlonumepHsble BBICOKOMOJIEKYIISIPHBIX U crienuduyueckue LIEHHOCTEN
MaTepuabl. BEIIECTBAX. XUMHYECKHE CBOMCTBA HAy4YyHOTO
4. lIpakTHyeckas [onmumepu3zarus " HOJMMEPHBIX MaTepHaloB; | MO3HAHMUS,
padora Nel0 MOJINKOHJIGHCAIIUST  Kak - UITIOCMPUpPOB8aAms dbopMupoBanue
«Pacno3naBanue METOIbI CO3JIaHMS pUMepaMH B3aUMOCBS3b KYJBTYpPbI
IUTACTUKOB U BOJIOKOH MTOJINMEPOB. Pa3IMYHbIX KJIACCOB 3/10pOBb4,
5. YnpaxxHeHus B DnacToMepsl. OpPraHMYECKUX BEIIECTB; - | TPYJAOBOE
NPUMEHEHUHU 3HaHUH 10 [Ipupoanbrit u -cobnodams TipaBUIIa oOyueHue u
teme: «CTpoeHue u CHUHTETHYECKUH KaydyK. TEXHUKU 0€30MaCHOCTH npogeccuoHaIbHO
CBOICTBA Cononumepusanusi. MpY MPOBEICHUU e
OpPraHUYeCKUX CoBpeMeHHbIE TUIACTHUKU HaAOJIOACHUH U CaMOOIIPEIEIICHHUE
BEIIIECTBY (monuATUIIEH, 71a00paTOPHBIX OMBITOB; ,  DKOJIOTUYECKOE
6. O0o0maromiee MOJTUTPOTIUIICH, -npoeooums HaOMIOIEHUsI | BOCIIUTaHUE
MOBTOPEHHE 10 KypCy MOJINCTUPOT, 3a CBOMCTBaMH BEILIECTB U
«Oprannueckas TTOJINBUHUIIXJIOPUI, SIBIICHUSIMU,
XUMHUSI» ¢dropomacr, MIPOUCXOJISIMHU C
7.1torosas NOJMUATUICHTEpedTaNIaT, BEILIECTBAMY,




KOHTpOJIbHast paborTa.

aKpuiI-OyTaaneH-

CTUPOJIBHBIA  TUIACTHK,
MIOJINKApOOHATHI).
[Ipupoansie u

CUHTCTHUYECKHE BOJIOKHA
(0630p).

-onucvlams XUMHYECKUH
OKCIICPUMCHT C IMOMOIIBIO
C€CTCCTBCHHOI'O u
XHUMHUYECKOI'O A3bIKa

Hmozo

102

10

[EEN

2005 |1 |3

2.2 Cooepoicanue yueonozo npeomema xumus onsa 11 knacca ¢ ykazanuem popm opzanuzayuu 3aHAMUIl U XapaKmepucmuKku 0CHOBHbIX
61008 OeAmenbHOCIU 00YUAIOUUXCA

Ne | Ilepeuensv u nazeanusa | Konuuecme | Codeprcanue  yueonoii | @opmor  opzanuzayuu | Xapakmepucmura OcHoenule
n/ | pazoena, memol 0 uacos membul 3aHAmuU OCHOGHbBIX 6U006 | HANPAGIEeHUA
n 0esaAmenbHOCmU YUauuxca | 60CRUMAmMenbHOou
padomul
|. HemeTananbl 274
1. | Knaccugpuxayus 1 Knaccudukanus - |1 |- |- |- |- |-ucnonvszoeams npu [Tarpuotnueckoe
RpPOCMBIX 6eUiecma. HEOPraHUYECKHX XapaKTePUCTHKE BEIIECTB | BOCIUTAHHE,
Booopoo. BeIeCTB. DIeMEHTHI MIOHATHUSA: «aTOM, HPaBCTBEHHOE
1. Knaccudukanus «MOJIEKYJIa», «BEUIECTBO», | BOCIUTAHUE,
MIPOCTHIX BEIICCTB. METAILIBL I HEMETAILIRT H «IPOCTOE BEIIECTBOY, HOMYJISIpU3ALINS
Bognopon. X TOOKCHHC ? «CII0)KHOE BEILIECTBOY, LEHHOCTEN
Hepuonnaeckoit «CBOMCTBA BELLECTBY; HAYYHOTO
cucreme. Bomopo. -paziudams: XAMUYECKUNA | TIO3HAHU,
[Tonyuenue, puznueckue 3JIEMEHT U IPOCTOE dbopmupoBaHue
U XMMHYECKHE CBOMCTBA BEICCTBO, KyIbTYypbl
(peakuuu ¢ MeTaIaMH U -onucvlgams: HOPMbI 3JI0pOBbS,
CyILIECTBOBaHUS 3KOJIOTUYECKOE
HEMETaJlJIaMH,
XUMHUYECKHUX DJIEMEHTOB BOCITUTAHUE
BOCCTaHOBJIEHUE OKCUJIOB (CBOGOMHBIE ATOMBI,
u coneif). I'mapuer. MIPOCTHIE BELIECTBA,
TonuBHBIE 3JIEMEHTHI. CJIOKHBIE BEIIECTBA)
CBOCTBA BEIIIECTB;
Tanozenwvt 5 Tamorensr. O0mas 1 {3 |1 |- |1 |-|-00bsicHams CyITHOCTh [TarpuoTnueckoe
1. Xnop XapaKTePUCTHKA XUMHUYECKUX CBOWCTB BOCHHUTAHUE,
2. Kucnoponnslie noarpynmsl. dusnueckue Pa3IMYHBIX HEMETAJIJIOB; HPaBCTBEHHOE
COEIMHEHUS XJIopa CBOWCTBA MPOCTHIX ap2ymMenmuposams. CBOE BOCIHTAHUE,




3. XJ0poBOIOPO/I.
ConsiHas Kucnora

4. ®@top, 6poM, Hoxa u
UX COEIMHEHUS

5. IlpakTuyeckas
padora Ne 1. Pemienue
HKCIIEPUMEHTAIbHBIX
3aJa4 1o TeMe
«l"amoreHp».

Xanvkozent

BEILIECTB.
3aKOHOMEPHOCTH
W3MEHEHUS
OKHUCJIMTEIBHON
AKTUBHOCTH TaJIOTEHOB B
COOTBETCTBUU C UX
MOJIO’KEHUEM B
MepUONYECcKOi TabuIle.
[Topsiiok BeITECHEHHUS
raJior€HOB U3 PaCTBOPOB
raJOreHUI0B.
Oco0eHHOCTH XUMHH
¢dropa. Xmop —
MOJIyYEHUE B
MIPOMBIIIJICHHOCTH U
naboparopuu, peaKiuu ¢
METaJUIaMH U
HEMETaJUIaMHU.
B3aumopeiictue xJjiopa ¢
BOJIOM M pacTBOpamMu
menoyed. Kucnopoansie
COEIMHEHMS XJIOpA.
I'mnoxnopuTsl, X1nopaT u
MepxJIopaTsl KaK
TUTAYHBIE OKUCITUTEIIH.
Oco0eHHOCTH XUMHH
Opoma u uoja.
KauectBenHnas peakuus
Ha WO/I.
l'anorenoBonopoasr —
MOJTy4eHUe, KUCITOTHBIC U
BOCCTAHOBUTEIbHbIE
cBorictBa. ComnsiHast
KHUCJIOTa U €€ COJIN.
KauecTBeHHbIE peakunun
Ha TraJIOT€HUA-UOHBI.

OEeMEHTHI NOATIPYIIIbI

OTHOILEHHUE K 3TOH
npobieme;

-8bIYUCTAMD
OTHOCHUTEJIbHYIO
MOJIEKYJISIPHYIO Maccy
BEILIECTBA U MAaCCOBYIO
JIOJII0 XMMHUYECKOT O
3JIEMEHTa B COEAMHEHUSX;
-pabomams ¢ TEKCTOM
yueOHUKa,

-81a0emb TaKUM BUIOM
U3JI0’KEHUS TEKCTa, KaK
IIOBECTBOBAHUE;
-~UCNOIb306AMb
MBICJIEHHOE, 3HAKOBOE U
¢busnveckoe
MOJIEIUPOBAaHKUE, UHTEPHET
pecypcbl

-noY4ams XUMHUYECKYIO
nH(pOpMaLIHIO U3
Pa3JINYHBIX UCTOUHUKOB.
-~UCNONIL306AMb NOHAMUSL
«3JIEMEHTBI-HEMETAILIBI»;
«KOBaJIEHTHAs HETOJsIpHas
CBSI3b», «KOBaJEHTHAas
MOJIIpHAs! CBSI3bY,
«ANEKTPOOTPHULATEIBHOCTD
», «BaJIEGHTHOCTbH)»
-Onucvl8amo

¢busnyueckre, XMuMUYECKUE
CBOICTBA BEILECTB,
CIOCOOBI OTYyYEHUS
HEMETaJJIOB

HOMYJISIPU3ALIUS
LIEHHOCTEH
HAYYHOT'O
HO3HAHHMS,
dbopmupoBanue
KYJIbTYPBI
3JI0pOBbS,
9KOJIOTHYECKOEC
BOCIIUTAHKE

HpasctBenHnoe




1. O30 —
AJUTOTPOITHAS
MO (UKL
KHCIIOPO/IA.

2. Ilepokcun Bonopoaa
U €ro IIPOU3BOJIHBIE.
3. Cepa u e€ cBoiicTBa.

4. CepoBo10pO/I.
Cynbhumas.

5. Okcuabl cephl.
6. XMMHYECKHUE
CBOMCTBA
pa30aBiieHHON U

KOHIIEHTPUPOBAHHOM

CEpPHOM KHUCIOTBHI.
7. llpakTHyeckas

padora Ne2«Pemenue
IKCIEPUMEHTATBHBIX

3aaa4 110 TEMC
«XaJbKOT€HBI ».

8. 3auér Nel«Oo6mue u

OTJINYUTCIIBHBIC

XUMHUYECKUE CBOWCTBA

TaJIOTCHOB U
XaJIbKOI'CHOB

kucnopoaa. Oomas
XapaKTepUCTHKA
noarpymmsl. Puznyeckue
CBOMCTBA MPOCTHIX
BemiecTB. O30H Kak
AJJIOTPOIIHAS
MoauduKams
kucnopona. [lomyuenue
o30Ha. O30H Kak
okucnurenb. [lo3utuBHas
Y HEraTUBHAs POJIb 030HA
B OKpYXaroIei cpee.
CpaBHEeHHE CBOMCTB
030Ha U Kuciopoaa. Bona
Y TIEPOKCHU]] BOJIOPOJIa
KaK BOJIOPOJHbBIE
COCIMHEHUS KUCTIOpoa
— CpaBHEHHE CBOMCTB.
[Tepokcua Bogopoaa kak
OKHUCIIUTENh U
BOCCTAHOBUTETTb.
[lepokcuapl MeTaNIIOB.
Cepa. AmutoTponus cepsl.
dusnyeckue u
XMMHYECKHE CBOMCTBA
cepbl (B3aMMOJICHCTBUE C
MeTaJuIaMH, KUCIIOPOJIOM,
BOJIOPOJOM, PaCTBOPAMHU
mesoueii, KHCIOTaMH-
OKUCIIUTEIISIMHU).
CepoBonopoa —
MOJIy4eHUe, KUCIOTHBIC U
BOCCTAHOBUTEILHBIE
cBoiicTBa. Cynbdusl.
CepHUCTBIN Ta3 Kak
KHCIIOTHBIN OKCH/I.
OKuCIUTENbHBIE U
BOCCTAHOBUTEJIHHBIE

BOCIIUTaHHE,
TOTTYJISIPU3ALINS
LIEHHOCTEMN
HAYYHOTO
MIO3HAHUS,
dbopmHpoBaHUE
KYJbTYPbI
3II0POBBSI,
TPYIOBOE
BOCIIUTaHHE u
po(hecCHOHATBLHO
e
caMooIIpeIeIIeHUue
,  DKOJIOTUYECKOE
BOCIIUTAHHE




Dnemenmaul noozpynnut
azoma

1. A3oT: cTpoeHue,
CBOMCTBaA

2. AMMHaK 1 COJIx
aMMOHHSL.

3. IlpakTnuyeckas
padora Ne3
«ITonyuenne ammuaka
Y U3Y4YEHHUE €ro
CBOMCTBY.

4. Okcuasl a30Ta.

5. A30THasg KHCIOTa U
e€ CBOICTBA.

CBOWCTBA CEPHUCTOTO
raza. [lonyyenue
CEpHHUCTOrO rasa B
IIPOMBIIIICHHOCTH U
naboparopuu. CepHucras
KHCJIOTa U €€ COJIH.
CepHblii aHTHAPUI.
Cepnas kuciora.
CaoiicTBa
KOHIIEHTPUPOBAHHOMU U
pa30aBIeHHON CepHOI
KHUCIOTHI. JlelicTBue
KOHIICHTPUPOBAHHOMN
CepHOMN KUCIIOTHI HA
caxap, MeTalIbl,
HEMeTalIbl, CYIb(UIbI.
Tepmuueckas
YCTOWYUBOCTh
cynbdaToB.
KauecTBeHHas peakuus
Ha CEpHYIO KUCIIOTY U €€
cos. TuocepHas
KHCJIOTA U THOCYJIb(ATHI.

A30T ¥ €ro COeIMHEHUA.
DNIeMEHTHI NOArPYIIIbI
asora. OOmas
XapaKTEePUCTHKA
noarpynmsl. uznyeckue
CBOMCTBA MPOCTHIX
BemiecTB. CTpoeHue
MOJIEKYJIbI a30Ta.
du3nyecKue u
XUMHUYECKHUE CBOMCTBA
aszora. [lomydyenue azora
B NIPOMBIIIJIEHHOCTH U
naboparopun. Hutpusr.
AMMHaK — €ro

Hpasctennoe
BOCIIUTaHHE,
TOMYJISIPA3ALINS
LIEHHOCTEN
HAyYHOTO
MO3HAHUS,
dbopmMupoBanue
KYJbTYPbI
3II0POBBS,
TPYZIOBOE
BOCIIUTaHHE "
npohecCuOHATBHO
e
caMooIIpeIeIIeHUue




6. YrpaxxHeHus B
MPUMEHEHUH 3HAHHUU 110
TeMe: «JIEMEHTHI
MOATPYIIIBI a30Tay.

7. IllpakTHYeckas
padora Ned

Pemenue
3KCHEPUMEHTAIBHBIX
3a/1a4 1o TeMe
«ONeMEHTHI OArPYIIIbI
azoray.

8. 3auér Ne2
«Pa3noxxeHne HUTpaToB
Y HUTPUTOBY

noiryyeHue, pu3ndecKue
Y XMMUYECKHE CBOMCTBA.
OcHOBHbIE CBOICTBA
BOJIHBIX PaCTBOPOB
ammuaka. Conu
amMmoHus. [loBenenue
COJIE aMMOHUS IIpU
HarpeBaHuU. AMMHUAK
KaK BOCCTaHOBUTEIIb.
[IpumeHnenne ammuaxa.
Okxcuanl a30Ta, UX
MOJIy4YEHHUE U CBOMCTBA.
Oxkcup azora(l).
Oxkucnenue

oxcuaa azora(ll)
KHCJIOPOJIOM.
Jumepuzanus okcuaa
azota(IV). Azotucras
KHCJIOTA U €€ COJIH.
Hurpute! kak
OKHUCJIUTENH U
BOCCTAHOBUTEIH.
A30THas KuCI0Ta —
¢buznyeckue u
XUMHUYECKHE CBOMCTBA,
nostydeHue. OTHOLIEHHE
A30THOM KHCJIOTHI K
MeTaJljlaM ¥ HEMETaJlJIaM.
3aBHCHMOCTb MTPOTYKTa
BOCCTAHOBJIEHHS a30THOM
KHCIIOTBI OT aKTUBHOCTH
MeTajia u
KOHLIEHTPALUU KUCIIOTHI.
Tepmuueckas
YCTOMYHUBOCTHh HUTPATOB.
docdop u ero
COETUHEHMUSI.
Amnotponus docdopa.

,  OKOJOTHYCCKOC
BOCIIUTAaHHUC




dnemenmul noozpynnut
yanepooa

1. Yraepon: ctpoenue,
CBOJICTBA.

2. Kucnopoansie
COEMHEHUS YTIIepoa.
3. Kpemnuii u ero
COEIMHEHUSI.

4. O6o061maroIee
MOBTOPEHHE 10 TeMe
«Hemertammby.

5. KonTtpoabnasn

XHUMHUYECKUE CBOKCTBA
dhocdopa (peakuuu ¢
KHCIIOPOAOM,
rajloreHaMu, MeTaJulaMu,
CJIO’KHBIMHU BEIIECTBAMHU-
OKHUCJIUTEISIMH,
miesioyamn). [lonydyenue
u npumenenue docdopa.
docdopHbIil aHTHIPUL.
Optodochopnas u
MetadochopHas
KHCIIOTHI ¥ UX COJIH.
KauectBennas peakuus
Ha optodocdarsl.
Pasznoxenne
oprodochopHOi
KHCJIOTHI.
[Tupodochopuas
KHCJIOTA U
nupodocdatsl.
®ochunpl. PochuH.
Xnopuzas! pocopa.
Oxcun pochopa(Ill),
dbocdopuctas kucnora u
ee COJH.

VYrnepon. Annorponus
yraepona. CpaBHeHHE
CTPOEHUS U CBOMCTB
rpaduTa u anmasa.
@DyIiepeH Kak HoBas
MoJleKysipHas opma
yrinepona. ['paden kak
MOHOCJION Tpadura.
Yraeponnsie
HAHOTPYOKH. YTOIIb.
AKTUBUPOBaHHBIN yroJb.

[TarpuoTnueckoe
BOCIIUTaHUE,
HpPaBCTBEHHOE
BOCIIUTaHUE,
MOy pU3aIUs
LIEHHOCTEN
HAY4YHOT'O
MMO3HAHU,
dbopmupoBaHUe
KYJIbTYpbI
3/10pOBBS,
TPYyAOBOE




padora Nel mo Tteme:

«HemeTamisl
COETMHEHUS

u

nux

AncopOrus.
XHWMHYECKHUE CBOMCTBA
yris. Kapouast.
I'uaponus kapbuga
KaJbIUs ¥ KapOuaa
amomunusi. Kapous
MEePEXOIHBIX METAIJIOB
KaK CBEpXIPOYHbIE
Matepuaibl. OKCUIbI
yraepoaa. O6pazoBanue
yrapHOTO Ta3a mpu
HETIOJTHOM CTOPaHUU
yris. YTOJIb U yrapHbIi
ra3 Kak BOCCTAaHOBUTEJIH.
Peakuust yrapHoro rasa c
pacriaBaMu HIeIoueH.
Cunres popmuaroB u
OKCAJIaTOB. Y TJIEKUCIIBIN
ra3. YrojpHas KHCIIOTa U
ee conu. [ToBenenue
CPEIHMX U KUCIIBIX
KapOOHATOB MpHU
HarpeBaHUHU.
Opranunueckue
COEIMHEHHUS YIIIepo/a.
YrneBoaopoasl.
Kucnopon- n
a3zoTcojieprKalne
OpraHWYECKUE BEIIECTBA.
Kpemuuii. CoiictBa
MIPOCTOTO BEILECTBA.
Peakuuu ¢ xyopom,
KHUCJIOPOJIOM,

BOCIIMTAaHHUC )41
poQeCCHOHAIBHO
e
CaMoOIIpe/IeIICHUE
,  DKOJIOTUYECKOE
BOCIIUTaHHE




pacTBOpaMH IIEIOYEH.
Okcua KpemHus B
MIPUPOJIEC U TEXHUKE.
KpemHueBble KUCIIOTHI U
ux conu. I'maponus
cunukaroB. Cuiian —
BOJOPOJAHOE COEAMHEHUE
KPEMHHS.

Il. O6wue cBoiicTBa MeTALIIOB 44
1. Ananus OO6mmwmit 0030p 2JIEMEHTOB | - |- |2 |- -UCNONIL308aMb TIPU [TarpuoTnueckoe
KOHTPOJIbHOHM paboTHI. — metaioB. CBoiicTBa XapaKTePUCTHKE BEIIECTB | BOCIUTAHHE,
Meramisl:  CTpoeHue, MPOCTHIX BEIIECTB- TIOHSITUS: «BEIIECTBOY, HPaBCTBEHHOE
CBOIICTBa. METaJIJIOB. «IIPOCTOE BEIIECTBOY, BOCIHTAHUE,
2. Cnnassl. Merannnueckue -pasauyamy: XAMUYECKUN | MOMYJIsipU3aIius
XapakTepucTuka KpUCTAITTNYECKHE 3JIEMEHT U IPOCTOe HEHHOCTEeN
HanboJiee N3BECTHBIX pemnetku. CIiaBbl. BEILIECTBO; Hay4YHOT'O
CILIaBOB XapakTepucTuka -ONUCHIBAMb ! MO3HAHUS,
3. JlaboparopHbIe 1 HanOoJee H3BECTHBIX CBOMCTBA BEIIECTB; dbopmupoBaHue
MPOMBIIUICHHbBIE cruiaBoB. [lonyuenue u -00bACHAMb CYIIHOCTD KYJIbTYpbI
CIOCOOBI TOTYUECHUS MIPUMEHEHHUE METAJIJIOB METaJUTMYECKOU CBSI3H; 3I0POBBA,
METaJUIOB ap2ymenmupo8ams. CBO€ TPYJI0BOE
4.  VYnopaxHeHus B OTHOUIEHHUE K 3TOU BOCIIUTAHUE u
MPUMEHEHUHN 3HAaHUH 110 npobieme; npohecCuOHaNBHO
TeMe: «Ilonyuenue -pabomamu ¢ TEKCTOM e
METaJIIOB) yueOHHKa, CaMOOTIpe/IeIICHUE
-g11ademsb TaKUM BUJIOM , DKOJIOTUYECKOE
U3JI0KEHUS TEKCTa, KaK BOCIIUTaHUE

MTOBECTBOBAHNE;
-UCNONb306aNb
MBICIIEHHOE, 3HaKOBOE U
¢buznveckoe
MO/JISIUPOBaHUE, MHTEPHET
pecypcbl

-noxyyams XUMAIECKYIO
nH(pOpMAIIHIO U3
Pa3TMYHBIX UCTOYHHUKOB.




111. MeTtauapl riaaBHbpIx noarpynn 104

1. Illenounsie metamsr | 10 [enounsie MmeTamiel— |1 |6 |3 |- |2 | 1] -ucnorvzoeams npu [TarpuoTnueckoe
U UX COCUHEHHUS. oOm1asi XxapakTepUcTUKa XapaKTEPUCTUKE BEIIECTB | BOCIIUTAHUE,
2. lllenouHo3eMeENbHBIE MOATPYIIIIBL, MOHSATHSL: «IIEJIOUHBIE HPABCTBEHHOE
METaJUIbl U UX XapaKTepHbIE PEaKLNH METalIbl, BOCIIUTaHUE,
COEIUHEHMUSI. HATpUs U KaJusl. «IEII0YHO3EMETIbHBIE HOIYJISIpU3ALINS
3. KécTkocTh BOOLI U CBoiicTBa IIEJTOYHBIX METaJIBI»,; LIEHHOCTEHN
COCO0BI e¢ MertasuioB. [lonyuenune -paziudams: XAMUYECKUA | HAYYHOTO
YCTpaHEHHS. LIEJIOYHBIX METAJUIOB. 3JIEMEHT U IIPOCTOE MO3HAHUS,
4. YipaxxHeHus B Copna u enxuil HaTp — BEILECTBO; ¢dopmupoBanue
MIPUMEHEHUHU 3HAHUI 1O BAKHEWILINE COCAMHEHUS -OnuUCvHIBamy: KYJIbTYpbI
teme: «lllemounbie n HATpUAL. CBOICTBA BEILIECTB 300POBbBS,
1IEJI0OYHO3EMETbHBIE bepunnuii, marumit, METaJJIOB U UX 3KOJIOTUYECKOE
MeETaJLIbI». IEJI0YHO3EMENbHbBIE COEIMHEHUI], BOCIIUTAHUE
5. AJTIOMUHHH: MeTaJuibl. Marauii u -00bACHAMb CYIIHOCTD
CTPOEHHUE, CBOMCTBA. KaJIbLUH, KX 00IIas XUMHYECKUX PEAKIIU;
6. AMdpoTepHOCTD XapaKkTEepUCTUKA Ha ap2ymenmupo8amas. CBOE
OKCHJIa U THJIPOKCHIA OCHOBE II0JIO’KEHUS B OTHOIIEHUE K 3TOU
AITIOMUHMUSL. [lepuonnueckoii cucreme npobiieme;
7. AntoMuHaTHI B anemenToB /1. 1. -pabomams ¢ TEKCTOM
TBEPIOM BUJE U B Menpeneesa 1 CTpOeHUs y4eOHHUKa,
pacTtBope. atoMoB. [lonyuenue, -BJIaJIETh TAKUM BUJOM
8. O50BO, CBHHEN U UX ¢buznyeckue u U3JI0’KEHUS TEKCTa, KaK
COETUHEHMUSI. XUMHYECKHE CBOICTBA, ITOBECTBOBAHUE;
9. lIpakTHYeckast IIPUMEHEHUE MarHusl, -UCNONIL308AMDb
padora Ne5 KaJIBIIUS U UX MBICJIIEHHOE, 3HAKOBOE U
«Pemenune COCIMHECHUM. ¢busnyeckoe
SKCIIEPUMEHTAIIbHBIX AMpoTepHOCTH OKCHIAa U MOJIETUPOBAaHUE, UHTEPHET
3a/1a4 1o TeMe THJIPOKCUAA OEPUILIHAL. pecypcsl
«Mertaiel riaBHBIX XKectkocTh BOJBI -noy4yams XUMUYECKYIO
HOATPYIID. CIOCOOBI €€ YyCTpaHEHUsI. nH(pOpMAIIHIO U3
10. 3ayér Ne3 Oxkpacka riaMeHu Pa3JINYHBIX NCTOYHHUKOB.
«Mertansl TJIaBHBIX COJISIMU ILIEJIOYHBIX U
MOATPYIII IeJI0YHO3EMETbHBIX

METAJIJIOB.

AJIFOMUHUI.

PacnipocTpaneHHOCTS B

npupojie, Gu3ndecKue u




XMMHYECKHE CBOMCTBA
(oTHOMIEHUE K
KHCIIOPOJTY, TAJIOTCHAM,
pacTBopam KUCIOT U
IIeI0YEeH,
ATFOMOTEPMHS ).
AmdoTepHOCTb OKCHJIA U
TUAPOKCHUIA ATIOMUHUS.
Conu aroMuHUS.
[TonHoe paznoxxeHue
BOJIOM COJIEN aTtOMUHUS
CO cla0ObIMU
JIBYyXOCHOBHBIMHU
KHCIIOTaMU. AJIFOMUHATHI
B TBEPJIOM BHUJIC U B
pactBope. [Ipumenenue
anmtoMunusi. CoeTMHEHUSI
QTIOMHUHHS B HU3IIHUX
CTCTICHSIX OKUCIICHUS.
On0BO U CBHUHEI.
dusnyecKue u
XUMHYECKHE CBOICTBA
(peakiuu ¢ KUCIOPOIOM,
KHCIIOTaMH),
npumenenue. Conu
onoBa(Il) u ceunna(Il).

CBUHIIOBBI
AKKyMYJISATOD.
1V. MeTaisl mo604HbIX noArpynn 174

1.06mas 17 Mertasmibl mOOOYHBIX 3 |6 |3 |1 ]2 -HCIIOJIb30BATh MPH [MaTpuornyeckoe
XapaKTEepUCTUKA noarpymnm. OcoGeHHOCTH XapaKTEPUCTUKE BEIIECTB | BOCIIUTAHUE,
MEPEXOIHBIX METAJUIOB. CTPOEHHSI ATOMOB TTOHSATHSA: METAJIIIBI HPABCTBEHHOE
XpoMm, COeIUHEHNUs NIEPEXOIHBIX METAJUIOB. MOOOYHBIX MOATPYIIIL; BOCIIUTaHUE,
Xpoma. Xpom. dusnyeckne -pa3nnyaTh: XUMAYECKUN MOy pU3anus
2.3aBUCUMOCTD CBOMCTBA, XUMUYECKUE 3JIEMEHT U IIPOCTOE LIEHHOCTEN
KHCIIOTHO-OCHOBHBIX H CBOICTBa (OTHOIIIEHUE K BEILIECTBO; Hay4HOI'O
OKHCIIUTEIBHO- BOJSIHOMY I1apy, -OIMCBIBATH: IIO3HAHU,
BOCCTaHOBUTEJIBHBIX KHCIIOPOLY, XJIOPY, CBOMCTBA BEILIECTB (dopmupoBaHuE




CBOWCTB OT CTEIIEHU
OKHCJICHUS XpOoMa..

3. Mapraser,
COEIMHEHUS MapraHiia.
4. 3aBUCUMOCTD
KHCJIOTHO-OCHOBHBIX U
OKHUCJIUTEITHHO-
BOCCTaHOBUTEJIbHBIX
CBOWCTB OT CTEIICHU
OKHCJICHUS MapraHia.
5. YopaxxHenus B
MPUMEHEHUU 3HaHUH 110
teme: «CoenuHeHus
XpoMa M MapraHia»

6. Xene3zo — nmpocroe
BEIIECTBO.

7. CoenvHeHHUs Keme3a.
8. Mens u eé
COCTUHECHMUS.

9. Cepebpo, oxcua u
aMMHaKaThl cepedpa.
10.Ilunk: cTpoeHue u
CBOJIICTBA.

11. AmdotepHocTh
OKCHJIa U THJIPOKCH]IA
[IUHKA.

12. IlpakTHyeckas
padora Ne6
«lTonyyenne megHOTO
KyIIOpOCa.

13. MlpakTHyeckas
padora Ne7
«Pemenne
IKCIIEPUMEHTAIBHBIX
3aJ1a4 1o TeMe
«MeTaibsl MOOOYHBIX

HOJTPYIID.
14. IlpakTHyeckas

pacTBopam KHUCIIOT).
N3menenne
OKHCITUTEIBHO-
BOCCTAaHOBUTEJIbHBIX U
KHCJIOTHO-OCHOBHBIX
CBOMCTB OKCHUJIOB U
THAPOKCHUJIOB XpOMa C
POCTOM CTENEeHU
OKHUCJICHUSI.
AmMdoTepHbIe CBOMCTBA
OKCH/JIa ¥ TUJIPOKCUJIA
xpoma(IIl). Oxucnenue
coneit xpoma(Ill) B
Xxpomatbl. B3auMHbIe
MepeXo/Ibl XpOMaTOB U
TUXpOMATOB. XpoMaThl U
JTUXPOMATHI KaK
OKHUCJIUTEIH.

Mapranen —
¢busnyeckue u
XMMHYECKHE CBOMCTBA
(oTHOIIEHUE K
KHCIIOpOY, XJIOPY,
pacTBopam KHUCIOT).
Oxcupn mapranuna(IV) kax
OKHUCIIUTENh U
KaTaJn3aTop.
[TepmaHranat kanus Kaxk
OKHCITUTEh.
Manranar(VI) kanus u
€ro CBOMCTBA.

Kenezo. Haxoxnenue B
pupojie. 3HaUYEHNE
kKelesa JUIsl OpraHu3Ma
yenoBeka. duzndeckue
CBOICTBA Xkene3a.
CrmutaBsl xenesa ¢
yriaepoaoM. XuMHUYECKHE

METaJJIOB MTOOOYHBIX
MOATPYII U UX
COCIIMHECHU;
-00BSICHITH CYIIHOCTh
XAMHYECKUX PEAKIIUN;
apryMEeHTHPOBATh: CBOE
OTHOUIEHHUE K ITOU
npo0ieme;

-paboTaTh C TEKCTOM
y4eOHHKa,

-BJIAJICTh TAKUM BUIOM
U3TI0KEHUS TEKCTa, KaK
MIOBECTBOBAHHE;
-HCIIOJIb30BaTh
MBICTICHHOE, 3HAKOBOE H
(buzmveckoe

MOACIIUPOBAHUC, MHTCPHCT

pecypchl
-TI0JTy4aTh XUMUUYECKYIO

UHPOPMALIUIO U3
Pa3TMYHBIX UCTOYHHUKOB.

KYJIBTYpbI
3I0pOBBS,
HKOJIOTUYECKOE
BOCIIUTAHHE




padora Ne8
«ITonyuenue conu
Mopa»

15. O6o0maromee
IIOBTOPEHUE 110 TEME

«MeTas.
16. KonTposbnas
padora Ne2 1o Teme:
«MeTtasl u ux
COCITUHCHHUS
17. Amnanmns

KOHTPOJIbHON pabOoThI

CBOICTBA XKeje3a
(B3ammoielicTBHE C KHC-
JIOPOJIOM, XJIOPOM, CEPO,
yrieM, KUCIOTaMU,
pacTBOpamu coJiei).
CpaBHeHHUE KUCIOTHO-
OCHOBHBIX U
OKHUCJIUTEIHHO-
BOCCTaHOBUTEIHHBIX
CBOMCTB ruApoKcuIa
xene3a(ll) u ruapokcua
xenesa(Ill). Co-

mm xene3a(ll) u
xene3a(Ill). Metoasr
repesoja couen
xene3a(ll) B conu
xene3a(lll) u o6paTHO.
OxucnuTenbHbIe
CBOWCTBA COCIMHEHUI
xene3a(Ill) B peakmusx ¢
BOCCTAaHOBUTEIISIMH
(MoaumoM, MeIbIo).
[{nanuHBIE KOMIUIEKCHI
xene3a. KauecTBeHHBIC
peaKuy Ha HOHBI
xenesa(Il) u (I11).
Menn. Haxoxnenue B
npupojae. Puzndeckue u
XMMHYECKHUE CBOMCTBA
(B3auMoielicTBHE C
KHCIIOPOJIOM, XJIOPOM,
cepoi, KUCIIOTaMHU-
okucautesnsivu). Conu
meau(Il). Meanbrii
Kynopoc. AMMHaKaThl
meau(l) u meau(Il).
[Tonydyenue oxkcuaa
meau(l)




BOCCTaHOBJIICHUEM
ruapokcuaa meau(1l)
TJIFOKO30M.

Cepebpo. dusnueckue u
XMMHYECKHUE CBOMCTBA
(B3auMoelicTBuUE C
Cepoil, XJIOpOM,
KHCIIOTaMU-
OKHUCJIUTEIISIMU).
Ocaxenue okcua
cepebpa npu IeHCTBUU
IEJIOYX Ha COJH
cepebpa. AMMUAaKaThI
cepebpa KaK OKHCIUTEIH.
KauectBennas peakuus
Ha MOHBI cepedpa.

Iunk. du3ndeckue u
XUMHUYECKHUE CBOMCTBA
(B3ammoIelicTBHE C
rajoreHamu,
KHUCJIOPOJOM, CEPOI,
pacTBOpamMu KUCIIOT U
IETOYECH ).
AMpoTepHOCTb OKCHIAa U
TUAPOKCH/IA LIMHKA.
Pryrts. IIpencrasienne o
CBOMCTBax pTYTH U €€
COCIUHCHUSX.

V.Ctpoenue BeniecTBa 84

1. AAnpo aToma.
SnepHble peaknuu.

2. DNEeKTPOHHBIE
KOH(UTypal1 aTOMOB
3. BanentHocTth

4. Tlepunonuyeckuit
3aKOH M MepUOANYEcKast
cUCcTeMa XUMHUYECKUX

OCHOBHBIE TTOHSTHUSA
XUMHHU. ATOM.
Bemectso. IIpoctsie u
CJIOKHBIE BEILIECTBA.
ONEMEHT.

W3oTomel. MaccoBoe
yucio. Yucno ABoraapo.
Monbs. MonsipHbiit

~UCNONIb306aMb TIPU
XapaKTEPUCTUKE BEIIECTB
TIOHSTHS: «aTOM,
«MOJIEKYJIa», «XUMUYECKUN
3JIEMEHTY, «XUMUYECKUI
3HAK», «BEILECTBOY,
«IIPOCTOE BELIECTBOY,
«CJIOKHOE BEIIECTBOY,

[Tarpuotnueckoe
BOCIIMTAHUE,
HPaBCTBEHHOE
BOCIIMTAHUE,
HOIYJIIPU3ALINS
LIEHHOCTEN
Hay4HOI'0
NIO3HAHUS,




AJIEMEHTOB
J.M.MengeneeBa

5. XUMHUYECKHUE CBS3U
6.Enunas npupoaa
XAMHYECKOU CBSI3H.

7. Turbl
KPUCTAJUTMYECKUX
pPELIETOK.
MonekyapHoe u
HEMOJIEKYJIIPHOE
CTPOCHHE.

8.3auéT Neq
«CTpoeHHEe BELECTBaY

00beM. XuMuueckas
peakuus. Monenu

CTPOEHHUs aToMa. S ipo u

HYKJIOHBI. DJIEKTPOH.
Jyanusm 3JIeKTpoHa.
KBanToBble uncina.
ATOMHast OpOUTAIIB.
Pacnpenenenue
3JIEKTPOHOB 110
opOHUTaTISIM.
ONEeKTPOHHBIE
KOH(UTYpaIii aTOMOB.
BasieHTHBIE 2JIEKTPOHBI.
OcHoBHOE 1
BO30YKJIEHHOE
COCTOSTHHE aTOMOB. S, P,
d, f-aemenTsI.
OcHOBHbBIE 3aKOHBI U
TEOpUU XUMHUU. 3aKOH
COXpPaHEHMsI MacChl,
3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH
ABorapo.

[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema

XUMHUYECKUX
anemenToB ..
Menpeneena.

Teopus cTpoeHus atoma.

[TpuHIUTIBI 3aTIOTHEHUS
OJICKTPpOHAMH aTOMHBIX
opoOwuraneii.

«CBOMCTBA BEIIIECTBY,
«XUMHUYECKHE SIBIICHUS,
«(husznueckue SBICHUS,
«K02(PPUTTUESHTHI»,
«AHJEKCHIY,
«OTHOCUTEJIbHAs aTOMHAs
Maccay, «OTHOCHTEIbHAs
MOJIEKYJISIpHAsI Maccay,
«MaccoBast 10JIs
JJIEMEHTaY;

-paznuuams: XUMUIECKUN
3JIEMEHT U IPOCTOe
BEIIIECTBO;

-onucvigams: HOPMBI
CYIIIECTBOBAHUS
XUMHYECKHUX 3JIEMEHTOB
(cBOOOHBIE ATOMBI,
IPOCTHIE BEIIECTBA,
CJIO)KHBIC BEIIECTBA);
MOJIO’KEHHUE DIIEMEHTA B
tabmune /.1, Menneneena,
UC- TOJIb3YyS MOHATHS
«IIEPUOI», «TPYIIIAY,
«TJIaBHAsI IOATPYIITIAY,
«MOOOYHAsI MOATPYITIaY;
CBOICTBA BEIECTB;
-00bsCHAMb CYITHOCTD
XUMHYECKHX SBJICHUH U UX
MPUHIMITHAIIEHOE OTIINYIHE
0T (PU3MYECKUX SIBICHHIA;
-ap2ymeHmuposams CBOe
OTHOIIICHHE K ITOMH
npobieme;

-GbIUUCTIAMD
OTHOCHUTEIIbHYIO
MOJIEKYJISIPHYIO Maccy
BEIIECTBA H MACCOBYIO
JIOJTI0 XUMHYECKOTO

¢dopmupoBanue
KYJIbTYPBI
370pOBbS




JJIEMEHTA B COCTUHEHHUSIX;
-pabomams C TEKCTOM,
COCTaBJIATh CIIOKHBIH IJIaH
TEKCTA;

-81a0emb TaKUM BHJIOM
U3JI0’KEHUS TEKCTA, KaK
MTOBECTBOBAHUE;
-UCNONB306aMb
MBICIIEHHOE, 3HaKOBOE U
¢buznveckoe
MOJIETTUPOBAHUE.
-nonyuams XUMHUYECKYIO
nHpOpMaIHIO U3
Pa3IUYHBIX UCTOYHUKOB.
~UCNONb306aNb NOHSMUSL.
«IIPOTOHY, KHEHTPOH»,
«IJIEKTPOHY, «XUMUUYECKHI
3JIEMEHTY, «MaccoBOE
YUCII0», KU30TOID,
«OIIEKTPOHHBIN CIOW»,
«IHEPreTUYECKUIl yPOBEHDY,
«3JIEMEHTBI- METAILTBI»,
«3JIEMEHTHI-HEMETAILITBIY;
«HOHHAS CBSI3b», «HOHBDY,
«KOBAJICHTHAs HETIOJIsIpHAas
CBAA3bY, KKOBAJIECHTHAsI
HOJISIPHASE CBA3BY,
«IJIEKTPOOTPHULIATEIILHOCTDY,
«BAJICHTHOCTD

-onucoelednib COCTaB nu
CTPOCHHE aTOMOB JJICMECHTOB
C TIOpAAKOBBIMHM HOMEpaMu

1—50.

V1. Yuyenue o xumn

4eCcKHX peaknusax 154

1. TeroBbie 3¢ HexTsI
XUMHUYECKHX PEaKIUil.
2. 3axoH ['ecca.

3. OHTponus. Bropoii
3aKOH T€PMOAMHAMUKHU
4. Dueprus 'n66ca u

15

TennoBsie 23 exTh
peaxkuuu.
Tepmoxumuueckue
ypaBHEHUs. BHyTpeHHss
SHEPIHUs.

1

OHTaNbNMsl. DHTPOIHS.

5

1

1

-UCNONIL308aMb TIPH
XapaKTEPUCTUKE BEILIECTB
TIOHSATHUS: CKOPOCTh
peakuuu, npuHuu Jle
IITaTenwse, OKUCIUTEIIHLHO-
BOCCTAHOBUTCIIbHBIC

[TarpuoTnueckoe
BOCIIUTAHUE,
HpPaBCTBEHHOE
BOCIIUTAHUE,
MOMYJISIPU3ALUS
IIEHHOCTEHN




KpUTEpUU
CaMONPOU3BOJIBHOCTH
XUMUYECKHUX PEAKLIUMN.
5. CkopocTh
XAMHUYECKON PEaKLUU.
6. 3aKOH JICMCTBYIOIIMX
Macc. 3aBUCUMOCTh
CKOPOCTH PEaKIUH OT
TEeMIIepaTyphI.

7. Karanus.
KaranusaTtopsl.

8. IIpakTuyeckas
padora Ne9

«CkopocTh
XUMUYECKHUX PEAKLIAN.
XUMHUYECKOE
paBHOBECHEY.

9. YopaxHeHus B
IIPUMEHEHNHU 3HAHUM 110
teMe: «CKopoCTh
XAMHYECKON PEAKIIUN».
10. Xumuueckoe
paBHOBecue. KoHcTanTa
paBHOBECHSI.

11. ITpunaIIMI
JlelllaTense.

12. YopaxxHeHus B
MPUMEHEHUU 3HaHUH 110
TeMme: «XUMHYECKOe
paBHOBECHE.

13. 3auér Ne5
«CxopocTh
XUMHYECKON PEaAKIUH.
XUMHUYECKOE
paBHOBECHEY.

14. O6o6marorniee
MOBTOPEHHE 110 TEME
«Y4eHue 0 XUMHUYECKUX

Cucrema 3HaHUN O
XUMHYECKON pEaKIuu.
3akoH ['ecca, ero
CIIEICTBUS U
MPAKTUYECKOE 3HAUYCHHE.
[TepBsIii 1 BTOPOIi 3aKOH
TEPMOJIUHAMUKH.
DHepreTu4ecKue
3aKOHOMEPHOCTH
MPOTEKAHUS PEAKIIH.

O TepmoIMHAMUKE
HEPaBHOBECHBIX
IIPOLIECCOB.

CKOpOCTh XUMUYECKOMN
peaxkuuu.
AKTHUBUPOBAHHBIN
KOMIUIEKC. DHEeprust
aKTUBAIUU.

@DakTOpHI, BIUAIOIINE HA
CKOPOCTb pEaKIINH.
3aKoH JIEHCTBYIOINX
Macc. Kunetnueckoe
ypaBHeHue. Koncranra
ckopoctu. Karanus u
KaTaJnu3aTophl.
['omorennsIit u
reTepOreHHBIN

karanu3. MTHruGuTOopHL.
[IpomoTOpBL.
Karanutuueckue spl.
DepMEHTHI.
XUMHUYECKOE
paBHOBecue. OOpaTuMebie

n HCO6paTI/IMBIe pCaKknuu.

KoHcTanTa XMMHYIECKOTO
paBHOBecust. DakTopsl,
CMEIIAIONIIe
paBHoBecue. [IpuHnun

peakuuu;
-00bsCHAMb CYITHOCTD
XUMHYECKUX PEAKIIUN;
apeymeHmupo8ams. CBOe
OTHOUIEHHUE K 3TOU
npo0ieme;

-pabomams ¢ TEKCTOM
y4eOHHKa,

-g1ademsb TaKUM BUJIOM
U3JI0’KEHUS TEKCTa, KaK
MMOBECTBOBAHHUE;
-UCNONb308AMb
MBICTICHHOE, 3HAaKOBOE H
(buzmveckoe
MOJICTTHPOBAHUE, UHTEPHET
pecypchl

-nonyuams XUMUIECKYIO
uHdopmaruio u3
Pa3TMYHBIX UCTOYHUKOB.

HAY4YHOTO
HO3HAHMA,
¢dopmupoBanue
KyJIbTYPBI
3JI0POBBSI




PEaKIHIX.
15. KonTpoabHas
padora Ne3

«YueHne 0 XUMHYECKUX
peakuusix»

Jle-Illarenbe.
[IpocTeie u ca0KHBIE
peaKkiuu.

VIl.XumMnueckasi TeXHOJOrusl 54

1. HayuHble NpUHIUIIBI
OpraHu3aIu
XUMHUYECKOTO
MPOU3BO/ICTBA.

2. [Tpou3sBoicTBO
CEpPHOM KUCIOTBI

3. IIpousBoacTBO
aMMHaKa

4. .ITpoMbIILICHHBIN
OpraHWYECKUN CHHTE3.

5. XUMHYECKOE
3arpsi3HEeHUE
OKpYXKalolien  cpepl.

«3eeHas XUMHUS.

OCHOBHBIE IPUHLUIIBI
XUMHUYECKOH
TEXHOJIOTHH.
[IpownsBoacTBO cepHOM
KHCIIOTHI KOHTaKTHBIM
croco6oM. Xumu3m
niporiecca. CrIpbe JIst
IIPOU3BOJICTBA CEPHOU
KHCJIOTBHI.
TexHonmornyeckas cxema
mpolecca, MpoIecchl 1
anmapartsl.[IponsBoacTBo
aMMHaka. XuMHU3M
npouecca. OnpeneneHue
ONTUMAJIbHBIX YCIOBUMN
MIPOBEICHUS PEAKIINH.
[TpuHIWT TUPKYIAIIAN U
€ro peanusanus B
TEXHOJIOTMYECKON
cxeme.Merainyprus.
UYepHas MeTauTyprus.
Opranndeckuii CUHTES.
CuHTE3BI HA OCHOBE
CHUHTE3-Ta3a.
[Ipoun3BoacTBO MeTaHOIIA.
DkoJjorus 1 npodiema
OXpaHbl OKpYKaroLIei
cpenbl. 3eneHas XUuMus.

-UCNONIb306aMb TIOHSTHSL:
«CBIPBEN,
«TEeXHOJIOTHYecKas cxema
mporeccay, «3enéHas
XUMHUSI»

-00bACHAMb CYITHOCTD
TEXHOJOTHYECKHUX
IPOIIECCOB;
apeymeHmupo8ams. CBOe
OTHOUIEHUE K 3TOU
npo0ieme;

-pabomams ¢ TEKCTOM
yueOHHKa,

-g11ademsb TaKUM BUJIOM
U3TI0KEHUS TEKCTa, KaK
MTOBECTBOBAHNE;
-UCNONb308AMD
MBICJIEHHOE, 3HAaKOBOE H
¢busnyeckoe
MOJICTUPOBAaHUE, MHTEPHET
pecypcehl

-noIYy4ams XUMHUYECKYIO
nH(pOpMAIHIO U3
pa3TMYHBIX UCTOYHHUKOB.

['paxxmanckoe
BOCTIMTAHHE,
NaTPUOTHYECKOE
BOCTIMTAHHE,
HPAaBCTBEHHOE
BOCIIMTAHHE,
dbopmHpOBaHUE
KYJIBTYPBI
3J10pOBbA,
TPYIOBOE
BOCTIHTAaHUE u
npodeccnoHaIbHO
e
caMooTIpeIeIIeHUue
,  DKOJOTHYEeCKoe
BOCTIUTAHHE




VIIl. Xumus B noBceHEeBHOM KU3HHU 449

1. Xumus nuimy. Xumuueckue npoueccsl B |1 |1 |4 | - -ucnonv3oeams NOHATHS: | I'paxnmanckoe
2. JlekapcTBEHHBIE YKUBBIX OPTaHU3Max. «OUOJIOTUYECKU aKTUBHBIE | BOCIUTAaHHE,
CpEJCTBA. buonoruuecku akTuBHbIE BELIECTBAY, «YUCTSIINE U | IATPUOTUYECKOE
3. Kocmernueckue wu BeILECTBA. XUMHS U MOIOLIME CPENICTBAY. BOCIIUTaHUE,
napdromMepHbIe 3/10pOBbBE. «TOKCHUYHBIE BEIIECTBAY; HPABCTBEHHOE
cpencTaa. [IpoGemsl, cBsI3aHHBIE C -00bACHAMb CYIIHOCTD BOCIIUTaHUE,
4. belTOBast XUMUS. IIPUMEHEHUEM XUMHUYECKHX IPOLIECCOB dopmupoBanue
IIpakTHyeckasn JIEKapCTBEHHBIX JKUBBIX OPraHU3MaXx; KYJIBTYpPbI
pa6ora Nel( MpEIaparToB.. ap2ymeHmuposams: CBOE 3710pOBb4,
«Kpaienue TkaHei» XuMUs B TOBCEIHEBHOM OTHOIIEHHUE K TOU TPYAOBOE
XU3HU. Morolue u npobiieme; BOCIIUTAHUE u
YUCTSALIUE CPENICTBA. -pabomams ¢ TEKCTOM npodheccuoHanbHO
[IpaBuna Ge3omacHoOU yueOHUKa, e
paboThI CO cpeicTBaMU -BJa/IETh TAKUM BHJIOM CaMOOIIpeICIICHUE
ObITOBOM U3JI0’)KEHUS TEKCTa, KaK ,  DKOJIOTUYECKOE
xumun.IIpodraemsl IIOBECTBOBAHNE; BOCIIUTaHUE
0€e30MacHOro -UCNONb306AMb MBICIIEHHOE
WCIIO0JIb30BaHHUs BEILIECTB MOJIEJIMPOBAHUE, UHTEPHET
1 XMMHMUYECKUX peakluii B pecypcbl
COBPEMEHHOM KU3HHU. -noay4ams XUMUYECKYIO
TokcuuHsble, roproune u nH(pOpMaLHIO U3
B3pPBIBOOIIACHBIE pa3IMYHBIX UCTOYHHUKOB.
BEleCTBa
IX. Xumust Ha ciy:k0e odmecTsa 34
1. Xumust Xumus B cTpouTenscTBe. |- |1 |- |- -ucnoavzoeams noHsATHs: | [latpuoTnueckoe
CTPOUTENILCTBE LemenT, 6eton. Crekio «KepaMUYECKHUe U3JeNNA», | BOCIUTAHUE,
2. XuMmus B CEIBCKOM U KepaMHMKa. «MHCEKTHUILIUIBIY, HPABCTBEHHOE
X035ICTBE Tpaguionssie u «TECTULIUIBIY; BOCIHTAHHUE,
3. Heopranunueckue COBPEMEHHBIE -00ACHAMb CYITHOCTD ¢dopmupoBanue
MaTepuabl KepaMHU4ecKHe XUMHUYECKHX TPOIECCOB B | KYJIBTYpPHI
MaTEepUAJIBbL. CTPOMUTENBCTBE U CEILCKOM | 3/10pPOBbB,
CaepxnpoBosiias XO035CTBE; TPYZOBOE
Kepamuka. XumMus B apeymMeHmupo68ams: CBOe BOCIIUTAaHHE u
CEJICKOM XO35IMCTBE. OTHOILIEHHE K 3TOH npodeccroHalIbHO
WNucextuuuas u npolieme; e
nectuiuabl. Cpencrsa -UCNONb306aMb MBICIIEHHOE | CaMOOIIpeieJIeHIe
3alUThl PACTEHUH. MOJIETUPOBAaHUE, UHTEPHET |, OSKOJOTMYECKOe




PenenneHTsLI. pecypchl BOCTIMTAHHE

-noIYy4ams XUMHUYECKYIO

nH(pOPMAIIHIO U3

pa3IMYHBIX UCTOYHUKOB.

X. XuMHS B COBPeMeHHOii HayKe 64
10 | 1.0cobennocTH 6 OcobenHoctr - - (- |11 -UCNOb306aMb TIOHITHE I'paxmanckoe
COBPEMEHHOW HAYKH. COBPEMEHHOMN HayKH. «MaTeMaTU4ecKas XUMs1»; | BOCITUTAHUE,
2. Metonomnorust MeTO/I00T s HAYIHOTO -00bACHAMY 90066HHOCTI/I NaTPUOTUYECKOE
HAYYHOTO COBPEMEHHOW HAYKH; BOCIIUTaHHE,
HCCIICIOBAHUS.
UCCJICIOBAHMSI. apeymeHmupoeamy.: CBOE HpPaBCTBEHHOE
3. Ucrounuku IIpodeccns xumuka. OTHOIIICHHE K ITOM BOCIIUTaHHE,
XUMHAYECKON Maremaruieckas Xumus. npoodJseme; bopmupoBaHue
uH(OpPMAIHH. ITonck xumuyeckon -UCTIONIBb306AMb KYJIBTYPBI
4. O6o0maromiee nHpopmanuu. Padota ¢ HUHTEPHET PECypPCHI 3/10pOBbA,
noBTOpeHHE 3a Kypc 11 6a3aMy TAHHBIX. -noIyuams XUMHUYECKYIO TPYIOBOE
KJjacca UH(POPMAITHIO U3 BOCTIUTAHHE "
5. UtoroBas Pa3JINYHBIX UCTOYHUKOB. podeCCHOHATBHO
KOHTpPOJIbHAs paboTa e
6.AHau3 KOHTPOJIBHOM caMoOIIpeIeIICHUuE
paboTHI.
Pe3zepenoe epemsn 3u
11 | 1. omroroska xk EI'D: |3

pemeHue 3ana4 1 yactu
2. ITongroroBka k EI'O:
3. pemienue 3aaa4 2
4acTH
IlogroroBka k EI'D:
pelieHue 3aga4 2 4acTu
Hmozo 102 10| 2 1814 | 13
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