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MyHnununansHoe OI0KeTHOE 0011e00pa3oBaTeIbHOE YUPEKICHHE
«Cpennss obmeodpazoBarenbHas mkona Ne29 r. bpsiacka nmenn ['epost CoBetckoro Corosza
I1.B. Kyueposa»

Annomayusn Kk paboueii npozpamme
y4eOHOT0 npeaMeTa « XUMHUD

Pabouas mporpamma yueOHOTO mpeameTa « XUMHUs 00s3aTeIbHON PEIMETHONW 00IacTH
«EcTecTBeHHO-Hay4YHBIE TPEAMETHI» pa3paboTaHa B COOTBETCTBMHM ¢ MyHKTOM 18.2.2 ®I'OC
COO n peamuzyercs 2 roga ¢ 10 mo 11 xnacc.

Pabouas mporpamma pazpaboTaHa Tpynnol yIUTENIeH B COOTBETCTBHH C IMOJOKEHUEM O
pabounx mporpammax U OmpeseNiseT OpraHu3aIio 00pa30BaTENbHON NEATEIBHOCTH YUUTENS B
IIKOJIE [0 ONPEAETICHHOMY YUeOHOMY npeomemy.

Pabouas mporpamma yuebnHoco npeomema «Xumus» spuserca yacteio OOII COO
OIPEIEIAIOLIEH:

- cofiepKaHMUE;

- IJITAaHUPYEMbIE PE3YJIbTaThl (JINYHOCTHBIE, METANPEAMETHBIE U ITPEAMETHBIE);

- TeMaTHYecKoe IUIaHUPOBAaHUE C Y4YeTOM paboyeill MmporpaMMbl BOCHUTAHUS U
BO3MOXXHOCTBIO Hctonb3oBanus JOP/IIOP.

PaGouas mporpamma oOcCy>kJeHa U MPHUHATA PEIICHUEM METOIUYECKOT0 OObEeTUHEHUS U
corjlacoBaHa 3aMECTHTEIEM TUPEKTOpa Mo yueOHo-BocnuTareiabHoi padbore MBOY COII Ne29
r. bpsucka.

JHara: 31.08.2023



HNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o XuMHUHM Ha ypOBHE CpeIHETO 00IIero oopa3oBanus pazpaboTaHa Ha OCHOBE
®enepanpHOTo 3aK0HA 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit enepannmny,
TpeOOBaHMIl K pe3yJibTaTaM OCBOCHHUS (eaepaibHOW 00pa3oBaTEIHLHOM MPOrpaMMbl CPETHETO
obmero o6Opazoanusi (DOOIl COQO), mnpencrasienasix B DeneparbHOM TroCyIapCTBEHHOM
obpazoBarenbHoM ctanmapre COO, ¢ yuérom Konnenmuu npemnogaBanus y4eOHOTO MpeaMera
«Xumuss» B oOpa3oBaTelbHBIX oOpraHum3anusax Poccuiickoit denepanuu, peannu3yrOIIHMX
OCHOBHBIE 00pa3oBaTeibHbIE MPOTPAMMBI, U OCHOBHBIX MOJOXeHUH «CTpaTeruu pa3BUTHUS
Bocriutanus B Poccuiickoit ®Penepaumun Ha nepuox a0 2025 roma» (Pacmopsbkxenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

'maBHBEIMHM TieNsIMH HM3y4YeHHS TpeaMmeTra «Xumus» Ha 0Oa3zoBoMm ypoBHe (10 —11 ki)
SBJISIOTCS:

1 ¢opmupoBaHME CHUCTEMbl XHUMHYECKMX 3HAaHMHA Kak Ba)KHEHIIEH COCTaBISIONIECH
€CTECTBEHHO-HAYYHOU KapTHHBI MHpaA, B OCHOBE KOTOPOH JieXkaT KJIIOUEBbIE MOHSTHS,
(dyHIaMeHTalbHbIE 3aKOHBI M TEOPHUH XHMHUHU, OCBOCHHE f3bIKa HAYKH, YCBOCHHE H
MOHMMAaHHE CYIIHOCTH JOCTYNHBIX OOOOIIEHNH MHUPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJIEHUE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHMUS;

1 ¢opmupoBaHuE M pa3BUTHE MPEJICTABICHUH O HAYYHBIX METO/AX MMO3HAHHS BELIECTB U
XUMHAYECKHX PEAKIMH, HEOOXOAUMBIX Uil MPHOOPETCHUsT YMEHUN OPUEHTHPOBATHCS B
MHpE BEIIECTB U XUMHUYECKHUX SBJICHUH, UMEIOIINX MECTO B MPUPOJE, B IPAKTHUECKON U
MOBCETHEBHOM JKU3HH,

] pa3BuUTHE YMEHUH U CIOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HAOMIOJECHUEM W
OOBSICHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COONIOJICHHEM TMpaBuwil 0e30MacHoro
oOparlieHus C BEIIeCTBAMHU.

[Ipu nzyyenuu npeamera «XuUMUs» TOMUHUPYIOLIEE 3HAYCHUE TPUOOPETAIOT TAKUE LETH
W 3371a4U, KaK:

afganTanus OOydYaromIMXCS K  YCJIOBUSM JUHAMHUYHO  DPa3BUBAIOLIETOCS  MHDA,
(hopMHUpOBaHHE MHTEIJICKTYAIbHO DPAa3BUTOM JMYHOCTH, TOTOBOM K €aMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPHUHATHIO TPAMOTHBIX PpEUIEHUMH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMH U UX MPUMEHEHUEM;

dbopMupoBanre y o0Oy4yarolmUMXcs KIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIUH),
UMEIOIMX YHUBEPCAIbHOE 3HAYCHUE JUIsl PA3JIMYHBIX BUJIOB JICATEIBHOCTH: PELICHUs MpolieM,
MOMCKa, aHaiu3a W 00paboTKM HUHGOpPMAIUU, HEOOXOTUMBIX ISl MPUOOpPETEHHUs OIbITa
NEeSTeIbHOCTH, KOTOpasl 3aHMMAaeT BaXXHOE MECTO B MO3HAHWU XHMMHUH, a TaKkKe JUIsl OILIEHKHU C
MO3UINI KOJIOTHYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX MPOIIECCOB
Ha OpPraHu3M YEJIOBEKA U IPUPOJHYIO CPELY;

pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB, HHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4aromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO NpUOOpeTaTh HOBbIE 3HAHMS 10 XHMHUU B
COOTBETCTBUU C >KU3HEHHBIMH MOTPEOHOCTSMU, UCIIOJIB30BAaTh COBPEMEHHbIE HH()OPMALIMOHHBIE
TEXHOJIOTUH JUTsl IOMCKA M aHAIKM3a Y4eOHOH M Hay4HO-IIOMYJIIPHON MH(DOPMAIIUN XUMHUYECKOTO
COJIEpKaHuUs;

(hopMUpoBaHHE U pa3BUTHE Y 00YYAIOIIMXCSI ACCOLMATUBHOTO U JIOTHYECKOTO MBIIIICHHUS,
HAOMIOIaTEIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIHMBI, B
YAaCTHOCTH, IIPY IIJIJAHUPOBAHUU U NIPOBEIEHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIMTaHHE Yy oOOydaromuxcs yYOeXIEHHOCTM B T'yMaHUCTHMUYECKON HalpaBJIEHHOCTU
XUMHHM, €€ BaXHOM poNM B  pelIeHWU TJI00albHBIX MpOOJIEM  pallOHAIbHOIO
IPUPOJIONIONIB30BAHUS, TOMOJHEHUS SHEPreTUYECKUX PECypCcoB M COXPAHEHHUS MPUPOIAHOTO



paBHOBECHUS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOT0 OTHOWICHHS K TPUPOAE H CBOEMY
3JI0POBBIO, & TAK)XKE MPHOOPETEHUS OIBITAa UCIIONB30BAHUS TOTYYCHHBIX 3HAHUN JJISI TIPUHSATHS
TPAaMOTHBIX PEIICHUH B CUTYAIHUSIX, CBI3aHHBIX C XUMHYECKIUMH SIBJICHUSMHU.

B yueOHOM 1utaHe cpermHero oOrmiero oOpa3oBaHUs MpeaMeT «XHUMUs» 0a30BOr0 ypOBHS
BXOJMT B COCTaB MpeIMeTHOI obmacTu « EcTecTBeHHO-HAYUHBIE TPEIMETHI.

OOmiee 4ncio 4acoB, OTBEACHHBIX Ui M3YYCHUS XMMHHU, HA 0a30BOM ypOBHE CPEIHETO
oOuiero oopazoBanus, coctaBisier 136 yacos: B 10 kiacce — 68 yacos (2 yaca B Hezento), B 11
Kkiacce — 68 yacoB (2 yaca B HEJIENIO).

YMK ona neoazoza:

Xumus. bazossiil ypoBenb. 10—11 knaccsl: pabouas nporpamma k auauu Y MK B. B. Jlynuna:
yaeOHo-MeTonudeckoe mocodue / B. B. Epemun, A. A. [lpoznos, U. B. Epemuna, 3. 1O.
Kepumos. — M.: [dpoda, 2017.

Xumust: 10knace, yueOHuk (6a3oBblii ypoBens), B.B. Epemun, H.E. Ky3smenko, B.W. Tepenun,
A.A. JIpo3nos, B.B. Jlynun; nox pen. B.B. Jlyauna. — M.: [Ipocseenune, 2022

Xumus: 11knace, yue6Huk (6azoBbiii yposens), B.B. Epemun, H.E. Ky3smenko, B.W. Tepenun,
A.A. [Ipo3nos, B.B. Jlynun; nox pen. B.B. Jlyauna. — M.: [Ipocsewenune, 2022

YMK ona ooyuarouguxcsa

Xumus: 10knace, yuebHuk (6a30Bbiii yposenb), B.B. Epemun, H.E. Ky3pmenko, B.U. Tepenun,
A.A. lpo3nos, B.B. Jlynun; noxa pen. B.B. Jlynuna. — M.: IIpocBewenue, 2022

Xumus: 11knace, yuebnuk (6a3oBbiii yposenb), B.B. Epemun, H.E. Ky3pmenko, B.U. Tepenun,
A.A. lpo3nos, B.B. Jlynun; noxa pen. B.B. Jlynuna. — M.: IIpocBewenue, 2022

COJAEPKXAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue OCHOBbI OPraHUYeCKON XUMHHU

[Ipenmer opraHn4eckoil XMMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHHUE B MOIYUYCHUH
HOBBIX BELIECTB U MaTepHasioB. Teopus cTpoeHus: opranndeckux coenunenuii A. M. bytneposa,
e€ ocHOBHBIE TOJOXKEHUSA. CTPyKTypHbIE (DOPMYIJIBI OpPraHUYECKHX BEIIECTB. [ omoiorus,
nU30MepHsa. XUMHUYECKas CBSI3b B OPraHMYECKUX COCIUHEHUX — OMHAPHBIEC U KPATHBIEC CBSI3U.

[IpencraBnenne o0  KkiaccuuKaluum  opraHudeckux  BemiectB.  HomeHnknarypa
OpraHMYECKUX COEIMHEHUH (cucreMarudeckas) M TpPUBHMAJIBHBIE HA3BAaHUS BAKHEHIIMX
IIPEICTABUTENEH KIIACCOB OPTAHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METO/bl U3YUYEHUS BELIECTB M HUX MPEBPALICHUNA: O3HAKOMIICHHE C
o0pa3liaMu OpraHMYECKUX BEIIEeCTB M MaTepHallaMH Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYIJI
OpPraHMYECKHUX BEIIECTB, HAOIIOJAEHWE W OMNHMCAHUE JEMOHCTPALIMOHHBIX OMNBITOB IO
IPEBPALICHUIO OPTaHUYECKUX BELECTB MPU HArpeBaHuU (IJIaBJIeHUE, OOyTJIMBAHUE U TOPEHUE).

Yraesonopoasl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMYECKMH psia. Meran m 3TaH — mpocrennve
NPEJCTaBUTENIN AaJIKaHOB: (HU3MUECKHE M XUMHMUYECKHE CBOMCTBAa (peakUuu 3aMelleHHs U
TOpPEHMS), HAX0XKAEHNUE B IPUPOJIE, TOTYUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKUI pAll. DTHIIEH U MPONMIEH — MPOCTENIINe
NpPEJCTaBUTENIN aJKEHOB: (U3UYECKHE M XUMHUYECKHE CBOMCTBa (peakuuu TUAPUPOBAHMSA,
raJloreHUPOBAHUS, TUAPATALIUH, OKUCIICHHS U TIOJIMMEpH3allui ), TOJyYeHHE U IPUMEHEHHE.



Ankanuensl: OytagaueH-1,3 u metunOyTtanuen-1,3: cTpoeHue, BaKHEHMIINE XMMUYECKHE
cBoiicTBa (peakuus noaumepusanun). [loayueHne CMHTETHYECKOTO KaydyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOCHHOCTH CTpPOCHHS, TOMOJOTUYECKHH psia. ALETUIeH —
IPOCTEHIINN MpEeACTaBUTEb aJJKUHOB: COCTaB, CTpOeHHE, GU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuu ruIpUPOBAHUS, TAIIOTEHUPOBAHUS, THAPATALIUN, TOPEHHS), TOJIyYeHUE U IPUMEHEHHUE.

Apenbl. benson: cocrtaB, cTpoeHHEe, (QHU3MUECKHE M XMMHUYECKHE CBOWCTBA (peaKIuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJIy4YeHHE M IpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuuecxkue c8oUCMBa (PeaxKyuu 2ai02eHUpoOsaHUs U HUMpOBaHuUs), NoaydeHue u
npumeHnenue. TOKCHMYHOCTb apeHOB. ['eHeTHYeckass CBA3b MEXAYy YIJIEBOAOPOAAMH,
NPUHAUIEKAIMMHU K Pa3IUYHbIM KJIacCaM.

[Ipupoanble UCTOUHUKH YTIIEBOAOPOIOB. [IpupoaHbIi ra3 ¥ nmomyTHble HEPTSIHBIE Ta3bl.
Hedtsr m e€ mnpoucxoxnaenue. CrnocoObl miepepaOOTKU HEPTH: TEPEroHKa, KPEKUHT
(TepMuuecKUii, KaTanuTHuecKuil), mupoaus. [IpoaykTel nepepaboTku HEPTH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroJib ¥ MPOJYKTHI €r0 MepepadoTKy.

DKCrepuMEHTAJIbHbIE METO/Ibl M3Y4YEeHMsI BELIECTB U MX NPEBpAIICHUN: O3HAKOMIIEHHUE C
oOpa3uamu miacTMacc, KaydyyKoB U pe3uHbl, koyuiekuuu «Hedte» u «Yronb», MogenupoBaHue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOIHBIX, NPOBEJICHHE NPAKTUYECKONH pPabOThI:
NIOJTyYEHUE 3TUJIEHA U N3YUYEHHE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bolunicrienuss 1Mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIWYeCTBa
UCXOJHOTO BEIIECTBA HIJIM TMPOAYKTAa pEaKlUd MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O U3 UCXO/IHBIX BELIECTB WU IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaniue oprannyeckue coeJuHeHUs1

[IpenenbHble OAHOATOMHBIE CHHUPTHL. MeTaHON W 3TaHON: CTpoeHue, (Gu3NYeCKue u
XMMHYECKHE CBOWMCTBA (pPEaklMu C aKTHMBHBIMHU METajllaMH, TaJIOT€HOBOJIOPOAAMHU, TOPEHUE),
IpuMeHeHne. BogopoiHble CBSA3M MEKIY MOJIEKYyJaMu cupToB. JleiicTBrEe METaHOIA U 3TaHOJIA
Ha OpraHu3M YeJIOBEeKa.

MHoOroatoMHble CHUPTHL. DTWICHIJIMKOJIb W IJIMLEPUH: CTpOEHHE, (U3MYEecKHe WU
XMMHYECKHE CBOMCTBA (B3aUMOICHCTBUE CO IIETOYHBIMUA METaNIaMHi, Ka4eCTBEHHAsI peaKlis Ha
MHOr0OaTOMHbBIE cHUpTHI). JlelicTBue Ha opraHu3m uenoBeka. lIpuMeHeHue rinuuepuHa u
STHJICHIJIUKOJIS.

@DeHo: CTpOeHHE MOJEKYJNbl, (QU3NYecKue M XHUMHUYECKue CcBoiicTBa. TOKCHYHOCTH
(denona. [Ipumenenue GeHona.

Anpnerunpl M kemouwl. DopManbIeruj, aueTanbAeTHI: CTpOoeHue, (Qusnueckue u
XMMHYECKHE CBOWCTBA (PEAaKIMM OKHCIEHHUS W BOCCTAHOBJICHUS, KayeCTBEHHBIE PEaKIUM),
MOJIy4€HHE U TIPUMEHEHHUE.

OnHOOCHOBHBIE TIpenielbHbIe KapOOHOBbIE KUCIOTH. MypaBbuHAs U YKCYCHasi KHCIIOTHI:
CTpoeHue, pU3MUECKUue 1 XUMHUYECKUE CBOMCTBA (CBOMCTBA, OOIIME 1T Kilacca KUCIIOT, Peaklus
TepupUKAIMM), TONydYeHHe H mnpuMeHeHue. CreapuHOBas M OJICMHOBAs KHCIOTHI Kak
IPEJICTaBUTENIN BBICHIMX KapOOHOBBIX KHCJIOT. Mblla KaK COJNM BBICIIUX KapOOHOBBIX KHCIIOT,
uX MololIee JIeHCTBUE.

CrnoxHble 3pUpBl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MApOIN3 ClI0XKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMenenue )xupoB. buonorudeckas poJib KUPOB.

VYrieBonbl: cocTas, KiaccuduKaius yriieBoaoB (MOHO-, M- U mojaucaxapuisl). [mroko3a —
OpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTU CTPOEHHUS MOJEKYJbl, (pU3MUecKHe W XMMHYECKHe
cBoiicTBa (B3aumopelcTBue ¢ ruapokcugoM Meau(ll), okuciaeHne amMMHMa4HBIM pPacTBOPOM
okcuga cepebpa(l), BoccraHoBiIeHHE, OpOXKEHHE TIIIOKO3bI), HAXOXJACHHE B NPUPOAE,
npuMeHeHue, ononoruyeckas posib. orocuHTe3. PPyKTO3a KAaK U30MEP TITFOKO3HI.




Kpaxman u nemnronosa kak npupoassie noaumepsl. CTpoeHne Kpaxmasa U LEeJUTF0JI03bI.
du3nyecKknue 1 XMMUYECKHE CBOMCTBA KpaxMaia (TMIpoJIn3, KaUeCTBEHHAsl PeaKkus C HOJ0M).

DKCrepUMEHTAJIbHbIE METOJbl W3Y4YEHHs] BEIIECTB M MX IMPEeBpallleHUil: IpOoBeJIcHHE,
HaOJIOIGHUe U ONMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHMPTOB, KAyeCTBEHHBIE
peakiMy OJHOATOMHBIX CIHUPTOB (OKUcCiIeHue sTaHona okcuaoMm Meau(ll)), MHOroaTOMHBIX
crnupToB (B3aumojelicTBue rhuuepuHa ¢ ruapokcuaom menu(ll)), ampaernnoB (oxucieHue
aMMHUa4HbIM pacTBOpoM okcuga cepedpa(l) u ruapoxcuaom wmenu(ll), B3aumonelicTBue
Kpaxmajia ¢ HMOAOM), IpPOBEAECHUE IPAKTHUECKOM padoThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnble 3anaumn.

Bolunicrienuss 1o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYeCTBa
HCXOJIHOTO BEIeCTBA WJIM IPOAYKTAa PEAKIMHU 0 H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOT'O U3 UCXOJHBIX BELIECTB MJIM IPOJTYKTOB PEAKIINN).

A3oTcoeprKalie OpraHn4eckiue CoeIMHEHNS.

AMUHOKUCIOTBl Kak am(QOTepHble OpraHuyeckue coenuHeHus. dusznueckue H
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha HpuUMepe IJMLIMHA). buojoruueckoe 3HaueHHUe
aMUHOKHCIIOT. [lenTuast.

benku kak npupoaHble BBICOKOMOJIEKYJISpHBIE coeluHeHus. [lepBuuHasi, BTOpUYyHas |
TpeTUYHasi CTPYKTypa OenkoB. XHMHUECKHE CBOMCTBa OENKOB: TUIPOJIM3, JeHATypalus,
Ka4eCTBEHHbIE pEaKIMH Ha OENIKH.

DKclepUMEeHTalbHbIE METOJbl M3YYEHHUs BELIECTB M MX IpeBpallleHuil: HaOirofeHue u
ONMCaHWE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalys OeNKOB INpH HArpeBaHWM, IIBETHBIC
peakiu OeIKoB.

BbicOKOMOJIEKY ISIPHBIE COCTUHEHUSA

OcCHOBHBIE TOHATUS XUMHUHU BBICOKOMOJIEKYJISIPDHBIX COEIMHEHUI: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLMHU, CPEIHAs MOJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — OJMMEPU3ALIUS U MTOJIMKOHICHCALIMSL.

OKCIIEpUMEHTAJIBHBIE METOJbI M3Y4YCHMs BELIECTB M MX IPEBPAIICHUN: O3HAKOMIICHHUE C
o0pa3iaMu NPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYYyKOB.

MexnpeamMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMETHBIX CBsI3€d MPU M3y4eHMM opraHndyeckoil xumuu B 10 kiacce
OCYIIECTBIISIETCS 4Y€pe3 HCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
HOHATHHN, ABJISIOUINXCSA CUCTEMHBIMU JJIS1 OTJENBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOI' O IIUKJIA.

OOme ecTecTBEeHHO-HAY4YHbIE TOHSATHS: SIBICHHE, HAy4yHBbIH (aKkT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMSI, TIEePUOAUIHOCTh, HAOIIOJCHUE, HW3MEpEHHe,
9KCIIEPUMEHT, MOJIETTUPOBAHUE.

®dusuka: MaTepus, SHEPIUs, Macca, aToM, JJIEKTPOH, MOJIEKYJIa, SJHEPT€TUYECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBa, (PU3MUECKUE BETUYMHBI U €AMHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opranusm, 6mocepa, oOMEH BEIIECTB B OpraHu3Mme, (POTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIEeCTBA (OCIKH, YTICBOIBI, )KUPHI, PEPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE TOPOJIbL, TOJE3HBIE UCKOIIAEMbIE, TOIUIUBO, PECYPCHI.

TexHousiorys: NUILIEBbIE IPOTYKThI, OCHOBBI PAllMOHAJILHOIO UTaHMs, MOIOIIUE CPECTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKUE MTpernapaThl, MaTEPUaJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIACC



OBLIASA U HEOPTAHUYECKASA XUMMUSA

TeopeTnyeckue 0CHOBbI XUMHU

XuMmudeckuii dmeMeHT. AToMm. Snpo aroma, H30TOMBI. DJEKTpOHHAs 000JI0YKa.
DHepreTuyeckue ypoBHH, IOJypPOBHU. ATOMHBIE OpOUTANH, S-, P-, d- ameMeHTsl. OcoOeHHOCTH
pacrpeielieHus 3JEKTPOHOB MO OpOUTANIIM B aTOMaxX 3JIE€MEHTOB IEPBBIX UYETHIPEX MEPUOOB.
DneKTpoHHasi KOHGUTypalus aTOMOB.

Ilepuonnueckuii 3akoH u llepuogmyeckass cucrema xuMHueckux odiemeHtoB JI. .
MenpneneeBa. Csi3zb nepuoauyeckoro 3akoHa u Ilepuoanueckoil CUCTEMBI XHMHUYECKHX
anemeHtoB JI. MI. MeHnzeneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM MIPOCTHIX U CJIOKHBIX BEIIECTB
10 rpynnam 1 nepuogam. 3HadyeHue MepruoIUIECKOro 3aKOHa B Pa3BUTHHU HAYKHU.

CtpoeHue BemiecTBa. XUMHUYECKas CBs3b. BUAB XUMHYECKOW CBS3U (KOBaJCHTHAs
HETOJISIpHAsT W TIOJISIpHAs, MOHHAs, MeTajuimdyeckas). MexaHu3Mbl 00pa3oBaHMs KOBaJICHTHOU
XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3s. BaneHTHOCTD.
DneKTpooTpruLaTeabHOCTh. CTeneHb OKuciieHUs. IOHbI: KaTHOHBI U AaHHOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIIA
KPUCTAJUIMYECKON PEHIETKU.

[TonsiTue 0 nucnepcHbIX cucteMax. VICTHHHBIE M KOJIJIOMIHBIE pacTBOpBL. MaccoBast 1os
BEILIECTBA B paCTBOPE.

Knaccudpukanus HeopraHudeckux coeAuHeHuil. HoMmeHKknaTypa HEOpPraHUYECKUX
BEIECTB. [ 'eHeTHyeckas CBsI3b HEOPTraHWYECKUX BEIIECTB, MPUHAMICKANIUX K PA3THUYHBIM
KJIacCaM.

Xumuyeckas peakiusi. Knaccudukaius XUMHUYECKHX peakUuid B HEOPraHWYEeCKOW H
OpraHMYECKOM XMMHUH. 3aKOH COXPAHEHHUS MACChl BEUIECTB, 3aKOH COXPAHEHMsS U MPEBpALICHUS
SHEPTUH NMPU XUMUYECKUX PEaAKITUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTb OT Pa3iIU4YHBIX (akTopoB. OOpaTHMble pPEaKIHH.
Xumnueckoe paBHoBecue. DakToOpbl, BIUSIOIIME HA COCTOSSHUE XUMHUYECKOIO PaBHOBECHS.
[Ipunnun Jle lartense.

Onexrponutnyeckas aucconuanus. CuibHbIe M cinaldbie 31MeKTponuThl. Cpera BOJHBIX
pacTBOPOB BEIIECTB: KHUCIIas, HEUTpaIbHAas, METOYHAS.

OKHCIUTENBbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

DKCNEepUMEHTAIbHBIE METOJbl M3YyUYEHHsI BEHIECTB M HUX MPEBPALIECHUN: JEMOHCTpPALIMS
tabmun «lleproguyeckas cucrtema xumuueckux sieMeHToB J[. M. MenpaeneeBa», u3ydeHue
MOJIEJIE KPUCTAUIMUECKUX PEmETOK, HaOMIOIeHHEe W ONUCAaHWE JIEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (Pa3loKEeHHE IMEePOKCHAA BOJIOPOAAa B MIPUCYTCTBHHM KaTanu3aTopa,
OMpEJIETICHUE CPellbl PACTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCATBHOTO MHAMKATOPA, PEAKIUU
MOHHOTO OOMEHa), MPOBEICHUE MPAKTHUECKOH paboThl «BimsHuE pa3nuyHbBIX (AKTOPOB Ha
CKOPOCTbh XUMHUYECKOU PEAKIINID.

Pacuérnele 3anaumn.

Pacuérel o ypaBHEHUAM XMMHUUYECKUX PEAKIIMI, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
pPacy€ThI C UCIIOJIH30BAHUEM MOHSATUS «MACCOBas JI0JISI BEIIECTBAY.

Heopranuyeckasi Xumus

Hemeramnsl. Ilonoxxenne HemeramuioB B Ilepuoguyeckoil cucreMe XUMHUYECKUX
anementoB JI. M. MenaeneeBa W OCOOCHHOCTH CTpOEHHS aTOMOB. (DH3UYECKHE CBOWCTBA
HEMETAIIOB. AJUTOTPONHSI HEMETAJIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaeposaa).



XUMHUYECKUE CBOMCTBAa BAKHEHIIMX HEMETAJUIOB (TaJloT€HOB, Cepbl, a3otTa, (ocdopa,
yIJiepoJia U KPEMHUS) U UX COCIMHEHUH (OKCUAO0B, KUCIOPOACOAEPIKAIIUX KUCIOT, BOJAOPOIHBIX
COCTMHECHMI ).

[IprMeHeHre BaXKHEUIIINX HEMETAIUIOB M UX COCTMHEHUMN.

Meramisl. [lonoxenune meramnoB B [lepruoauyeckoil cucTteMe XUMHUYECKUX AIEMEHTOB /JI.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS SJEKTPOHHBIX 000JIOYEK aTOMOB MeTayuioB. OOImue
¢usnueckue cpoiictBa MeTaiioB. CIlaBel METaUIOB. DIEKTPOXUMHUYECKHM Pl HaNpsLKEHUN
METaJIjI0B.

XUMHYECKUE CBOMCTBA BAXKHEMIIMX METAJUIOB (HATpHUil, Kalul, KaldblUd, MarHuu,
AITIOMUHUM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCIMHEHUM.

O61ue crnocoObl Moay4YeHs: MeTauioB. [IpruMeHeHne MeTamioB B ObITY U TEXHHUKE.

OKCNEpUMEHTAIIbHBIE METOJbl H3YyYECHHUS BEIIECTB MU WX TMPEBpAIICHUN: H3yUYCHHE
KOJUIeKIUd «MeTalmipl U CIJIaBbl», OOPa3lOB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTAIbHBIX
3ama4, HaONIOJICHWE W  ONHCAaHWE JCMOHCTPAIIMOHHBIX U  JIA0OPATOPHBIX  OIBITOB
(B3amMoIelicTBUE THUAPOKCHIA ATIOMHHHS C PAaCTBOPAMH KHCJIOT W IEJI0Yel, KauyeCTBEHHBIC
peaKIMy Ha KaTHOHBI METAJIJIOB).

PacuérHrie 3amaun.

Pacuérel mMacchl BemiecTBa WM 00bEMa ra3oB IO HW3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00BEMY OJIHOTO M3 YUYACTBYIOIIMX B PEAKIMM BEIIECTB, pacu€Thl mMacchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MIPOYKTOB PEAKIINHU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS 4 )KM3Hb

Ponb xumuu B 00ecrie4eHHH 3KOJIOTUIECKOM, SHEPTeTUIECKON U THIIEBON O€30MacHOCTH,
pa3Butuu MeauuuHbl. [loHSATHE O HAy4HBIX METOJAX ITO3HAHUS BEMIECTB U XHUMHYECKHUX
peaKIuid.

[IpencraBnenuss 00 OOMIMX HAay4YHBIX MPHHIMIAX TMPOMBIIUIEHHOTO TOJTYYCHHUS
Ba)KHEUIIINX BEIIECTB.

YenoBek B MHUpE BEIIECTB W MATEPHUAIOB: BAKHEHIIME CTPOUTEIbHBIC MAaTEpHUalbl,
KOHCTPYKIIMOHHBIE MaTepHuaibl, KpPacKu, CTEKJIO, KE€paMHKa, MaTepuayibl I DJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEpaIbHbIC yI0OpEHUS.

XuMUA U 310pOBbE YEJIOBEKA: MPABUJIA MCIIOIb30BaHUS JIEKAPCTBEHHBIX IIPENapaToB,
npaBuia 6€30MacHOr0 UCTIOIB30BAHMS MIPEMapaToB OBITOBOM XMMHUU B TOBCEIHEBHOMN KU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzarus MexXnpeIMEeTHBIX CBS3CH MpHU M3YyYEHHUH OOIIEeH W HEOPraHWYECKOW XUMUU B
11 xmacce ocymiecTBIseTCs Yepe3 UCMOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHH,
TaK W MOHATHH, SBIAIOIIUXCA CUCTEMHBIMH I OTIEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
IUKIIA.

OO0mmme ecTeCTBEHHO-HAyYHbIE TIOHATHS: HAay4YHBIM (akT, TUIMOTE3a, 3aKOH, TEOpHs,
aHaJIN3, CHUHTE3, KIaccupuKanus, IIEPUOIUYHOCTb, HaO0II0ICHUE, JKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHHUE, SIBJICHHE.

®dusuKa: Marepus, SHEPrusi, Macca, aToM, dSJEKTPOH, MPOTOH, HEUTPOH, HOH, W30TOI,
PaauoOaKTUBHOCTh, MOJIEKYJa, SHEPTETHUYECKUN YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHoe
COCTOSTHUE BEIeCTBa, (PU3NYECKUE BEIUYUHBI U €AUHULIBI UX U3MEPEHUS, CKOPOCTh.

buonorus: kmetka, opraHu3M, JKOCHCTeMa, Ouocdepa, MakKpo- M MHKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEIIECTB B OpraHU3ME.

["eorpadusi: MuHEpasbl, TOPHBIC MIOPOJIBI, MOJE3HBIE UCKOMIAEMbIE, TOTTUBO, PECYPCHI.

Texnonmorus: XUMUYECKast [IPOMBIIUIEHHOCTb, METAJLTyPIHs, IIPOU3BOJICTBO
CTPOUTENBHBIX MaTepHUAJIOB, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, UIeBas
MPOMBIIIUICHHOCTh, (DapMalieBTUYECKasi MPOMBIIUICHHOCTh, TPOU3BOJCTBO KOCMETUYECKHUX



npenaparoB, MpOU3BOACTBO KOHCTPYKHHUOHHBIX MATCPUAJIOB, 3JICKTPOHHAA MPOMBIIIICHHOCTD,
HaHOTCXHOJIOTHH.

INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMLBI 110 XMMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBUIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yjibTaTaM OCBOCHHUS OOYy4arOIIMMUCS
porpaMM CpeaHero o0mero oopazoBaHusl (JIMYHOCTHBIM, METAMPEAMETHBIM M MPEIAMETHBIM).
Hayuno-mMeToguveckoil OCHOBOM st pa3pabOTKH IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOCHUS
IIporpamMM CpeIHero o0IIero 00pa3oBaHMs SABISETCS CHCTEMHO-ACSITEIBHOCTHBIN TTOIXOI.

B cooTBeTCTBUM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOJAOM B CTPYKTYpPE JIMYHOCTHBIX
pEe3yNbTaTOB OCBOCHHS TNpeaMeTa «XWMHs» Ha YpPOBHE CpEIHEro ooOmero oOpa3oBaHHS
BBIJICJICHBI CJICIYIONINE COCTABJISIONINE:

OCO3HaHUE OOYYAIOIIMMHUCS POCCUHUCKONW TPaKJAHCKOW HJICHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIPEIEIICHHUIO;

HAJIMYUE MOTUBAIIMU K 00yUEHUIO;

I[eJICHANIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCXKIICHUM JTUYHOCTH HA OCHOBE KIIFOUEBBIX
[IEHHOCTEH M UCTOPUUYECKUX TPAIUIIMKA 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOHIMXCs PYKOBOJCTBOBATHCS B CBOEH JEATENBHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYIIMMH LIETOCTHOM CHUCTEME XUMHUYECKOTO
o0Opa3zoBaHus;

HaJIM4KMe TPABOCO3HAHUS HKOJOTHYECKON KYJBTYPhl W CHOCOOHOCTH CTaBUTh ILIEIH H
CTPOUTD KU3HCHHBIC TIJIAHBI.

JluyHOCTHBIE pE3ynbTaThl OCBOEHHUS MpeaMera «XHUMHsD JIOCTUTAIOTCS B E€IUHCTBE
y4eOHOM M BOCHHUTATECIBHOW JIEATEIbBHOCTH B COOTBETCTBUHM C T'yMaHUCTUYECKUMH,
COIIMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMU M HJ€aJlaMH  POCCHICKOTO
TPaKJIAHCKOTO OOIecTBa, NPHUHATBIMH B OOIIECTBE HOPMaMU M IIpaBUJIaMHU IIOBEJICHUS,
CIOCOOCTBYIOIMMU TPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JMYHOCTH 00yYaroIIuXcsl.

JIngHOCTHBIE pe3yJbTaThl OCBOSHUS MpEeaMeTa «XUMHUSD» OTpakaroT chOPMHPOBAHHOCTH
OTBITa TIO3HABATEIBLHONM W MPAKTHYECKOW JCATEIBHOCTH OOYYAIONIUXCS IO pean3aluu
MPUHATHIX B OOIIECTBE IIECHHOCTEH, B TOM YHUCIIC B YACTHU:

1) rpamaaHCKOTr0 BOCIMTAHMS:

OCO3HaHUS 00YYAOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX TIPaB U O0S3aHHOCTEH, yBAKEHUS K
3aKOHY M MPaBOMOPSIKY;

NPEACTABICHUS] O COLUAIbHBIX HOPMAaX W MpaBWiIaX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJJICKTHBC;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU NEATETLHOCTH MPHU CO3AAHUHU YUCOHBIX MPOEKTOB,
pelieHnn yueOHbIX 1 MTO3HABATEIIbHBIX 3a]1a4, BHITOJTHEHUH XUMHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY U apTyYMEHTBI IPYTHX
[IPU aHAJIU3€E PA3TMYHBIX BUJOB YUYECOHOU JIEATEIbHOCTH;

2) NaTPUMOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K HWCTOPUYECKOMY W HAyYHOMY HACIEIUI0 OTEYCCTBEHHOM
XHAMHUU;



YBa)KEHHUsSI K IpOIeccy TBOpYECTBa B OOJIACTH TEOPHM M TMPAKTHYECKOTO HMPUMEHEHHUS
XMMHH, OCO3HAHHUS TOTO, YTO JOCTHIKEHHUS HAyKH €CTh PE3yJbTaT JUIMTENbHBIX HaOIr0/IeHUM,
KPOTIOTIIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSTHHOTO TPY/a YIEHBIX U MIPAKTUKOB;

UHTEpeca M TI03HABAaTEJIbHBIX MOTHMBOB B TMIOJyY€HHMM M TOCIEIYIOLIEM aHalu3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHIKEHUSIX COBPEMEHHOM O0T€UECTBEHHOW XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MTOBEICHIS,

CIIOCOOHOCTH OLIEHMBAaTh CHUTYallUH, CBS3aHHbIE C XMMUYECKMMHU SBICHHUAMHU, U
OPUHUMATh OCO3HAHHbBIE PELICHUs, OPUEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE TOBEJNCHHE M IIOCTYNKH CBOMX TOBApUIICH C IMO3UIHNA
HPaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHME MOCIEACTBUMA ITUX ITOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMaHMA LEHHOCTEH 3J0pOBOTO M 0Oe30macHoro oOpas3a KH3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DU3HYECKOMY U TICHXHUECKOMY 30POBBIO;

coOJroIeHHs TpaBWJI OE30MacHOTO OOpaIleHusl C BEIIeCTBAMU B OBITY, MOBCEIHEBHOM
KHU3HHU U B TPYJIOBOH J1€ATEILHOCTH;

NOHMMAaHMA IEHHOCTH TNPaBWI WHAWBUAYAIbHOTO U KOJUIGKTUBHOTO O€3011aCHOTO
TIOBEJICHHS B CUTYAIIHSX, YTPOXKAFOIINX 3/I0POBBIO U YKU3HHU JIFOJICH;

OCO3HAaHMS MOCIEACTBUI M HENpUATHS BPEAHBIX NpPUBbIUEK (YNOTpeOJEeHUs aJIKOrouisd,
HapKOTHKOB, KypeHHs);

5) Tpy10BOr0 BOCIUTAHUA:

KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIIEOBATEIBCKOW JESTEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUYECKOHN U APYTUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTHE€ B PpELICHUM NPAKTUYECKUX 33a7ad COLHUAIbHOU
HaIIPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIb);

MHTEpeca K MPAKTHYECKOMY HM3YUYCHHIO MPO(ECcCHil pa3iuyHOrO poja, B TOM YHCIIE Ha
OCHOBE ITPUMEHEHMsI TPEIMETHBIX 3HAaHUH 110 XMUMUHU;

YBaKEHU K TPYAY, JIIOJSM TpyZa U pe3ysibTaTaM TPYAOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHAMBUIYAIbHON TPACKTOPHUM OOpa30BaHMA,
Oyaymield mpodeccuy U peann3anui COOCTBEHHBIX KM3HEHHBIX TUIAHOB C yYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

6) 3K0JI0TMY€eCKOTr0 BOCITUTAHUS

9KOJIOTHYECKHU 11€JIeCO00Pa3HOT0 OTHOILEHHS K NPUpPOJE, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIe;

MMOHUMAaHMsI TJI00aJTHHOTO XapaKTepa SKOJIOTHIECKUX MPoOIeM, BIHSIHUS YKOHOMHUYECKUX
IPOLIECCOB HA COCTOSIHUE NIPUPOTHON M COLIMATIBHOMN Cpelibl;

0CO3HaHMS HEOOXOJIMMOCTH MCIOJIb30BAHUS TOCTUKEHUN XUMMHU JJIs1 PeIlICHHs] BOIPOCOB
paMoOHATBFHOTO IPUPOAONOIH30BAHNUS;

AKTUBHOTO HEMPHUATHUS NEHCTBHUH, MPHUHOCSIIUX BpPEI OKpYKAIOUIeH MPUPOIHON cpene,
YMEHHUSI IPOTHO3UPOBATh HEOJAroNpUSATHBIE SKOJIOTMYECKHE IMOCIEACTBUS MPEANPHUHUMAEMbIX
JEHUCTBUN U NIPEAOTBPALLATD UX;

HAJIMYMS PA3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, SKOJIOTUYECKON KyJIbTYphl, OIBITA
NeSITEIPHOCTH ~ SKOJIOTUYECKOH  HANpaBIIEHHOCTH, YMEHHS PYKOBOJCTBOBAThCS HMMH B
II03HABATEJIbHOM, KOMMYHUKAaTUBHON M COLIMAJIbHOM IPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
HIPOTUBOCTOSTH UJCOJIOTHU XeMOpoOoHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:



c(hOPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKU;

MMOHUMAaHUS CIEeNU(PUKA XUMUU KaK HAayKH, OCO3HaHUA €€ poiau B (POPMUPOBAHUU
PaIMOHAIBHOTO HAYYHOT'O MBIIICHHSI, CO3JJaHUH IICJIOCTHOTO MPEJCTaBIECHUs 00 OKPYKaoIIeM
MHUpE KaK O €JUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHUMU IMPUPOJHBIX 3aKOHOMEPHOCTEU W
pelIeHn: poOJIeM COXPAHECHHUS TPUPOTHOTO PABHOBECHST;

yOSXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XWMHH JUIsI COBPEMEHHOW IMBHIM3AIUU: B €&
TYMaHUCTHYECKON HAIpaBJICHHOCTH M Ba)KHOH POJIM B CO3JaHWUU HOBOM 0a3bl MaTepUaTbHOM
KyJbTYpPbI, PEIICHUH TI00ATBHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOM,
JHEPreTUYECKON, MUIICBOM M OKOJOTMYECKON OE30MacHOCTH, B Pa3BUTHH MEIUIIUHBI,
00€ecTeueHnH yCIOBUM YCTIEITHOTO TPY/Ja M SKOJOTUYECKH KOM(OPTHOM KU3HHU KAKIOTO WICHA
o0111eCTBA;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJOB TO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BATh IMOJyYaeMble 3HAHUS IS
aHajn3a ¥ OOBSICHEHHUs SIBIICHUU OKPYXKAIOIIET0 MHUpa M MPOUCXOIANIMX B HEM H3MEHCHHH,
yMEHHUS JieJaTh 000CHOBAHHBIC 3aKJIFOUCHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS JTAHHBIX
C LEJBIO MOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTIOIh30BaTh XUMUUYECKUE 3HAHUS JIJISl PEIICHUS TTPoOieM
B PEATbHBIX )KU3HEHHBIX CUTYaIIUSX;

MHTEpeca K MMO3HAHUIO U UCCIIEA0BATENbCKOMN AEATEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpepbhIBHOMY OOpa30oBaHHIO U caMO00pa3oBaHUIO, K
AKTUBHOMY TOJYYEHHMIO HOBBIX 3HAaHUM MO XHUMHH B COOTBETCTBUM C >KU3HEHHBIMU
NOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM TpyJa B pa3IuYHbIX cdepax mnpodeccrnoHaabHOM

JESATEIBHOCTH.
METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pPe3yibTaThl OCBOCHHS yYeOHOro mpenMera «XUMHUS» Ha YPOBHE
cpemHero odmiero o0pa3oBaHus BKIIOYAOT:

3HAYMMBbIC I8 (OPMHUPOBAHUS MHPOBO33PEHHUS OOYYAOIIUXCS MEXIUCIUTUTMHAPHBIC
(MexTpeIMeTHBIE) 00IIIeHaAYYHBIC TTOHSTHS, OTPAKAIOIINE [IEJTOCTHOCTh HAYYHOU KapTUHBI MHpa
U crieruUKy METOJIOB TIO3HAHWSI, HCIIOIb3yEMbBIX B €CTCCTBCHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHsl, SIBJICHUE, TPOIECC, CUCTEeMa, HAyYHBIA (PaKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIIeIOBaHNE, HAOII0IeHNEe, N3MEPEHUE, DKCIIEPUMEHT U JPYTHE);

YHUBEpCaIbHBIC y4eOHBIC JEeUCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKaTUBHBIE,
peryisTHBHBIE), oOecreuuBarone QGopMupoBaHue (QYHKIMOHATHHOW TPAaMOTHOCTH H
COLIMAJIbHOW KOMITETEHIIMH 00YyYaroINXCs;

CIIOCOOHOCTh ~ OOYYalOIMMXCS  HMCIOJb30BaTh  OCBOCHHBIC  MEXIUCIUILIMHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCAIbHbIE Yy4eOHBIC ICHCTBHS B TMO3HABATENBHOU U
COLIMAJIBHON MTPAKTHKE.

MeranpeamMeTHbie Pe3yibTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCATHHBIMH y4YEOHBIMU
M03HABATEJIbHPIMUA, KOMMYHHUKATUBHBIMHU U PETYJIATUBHBIMH ICHCTBUSAMHU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU M03HABATEIbHBIMHU JeHCTBUSIMU:

1) 6a3oBble JIOTHYECKHUE e CTBUS:

CaMOCTOSITEIbHO (OPMYJIMPOBATh W AaAKTyalIM3UPOBATh MpPOOJEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;



ONpEACNATh LENN JEATEIbHOCTH, 3ajaBasi NapaMeTpbl U KPUTEPUM HX JOCTHKECHMS,
COOTHOCHUTB PE3YJIbTATHI ACATEIBHOCTH C ITIOCTaBICHHBIMU LIEJISAMU;

WCIIOJIb30BaTh NPU OCBOEHUU 3HAHUM MPHUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIIEISTH
XapaKTepHble TIPU3HAKK IIOHATHMM W YCTaHaBIMBAaTb WX B3aMMOCBA3b, HCIIOJIb30BATh
COOTBETCTBYIOIUE MMOHIATUS JJIs1 OOBSICHEHHSI OT/IEIBbHBIX (PaKTOB U SIBIICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH VIS KJIacCU(UKAIIUH BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHABIIMBATh NPUYMHHO-CJIEICTBEHHBIE CBS3U MEXKY N3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYXAEHUS (MHAYKTUBHBIE, JEIAyKTHBHbIC, IO AHAJIOTUH),
BBISBIISATH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PAacCMaTPUBAEMBIX SIBJICHUAX, (HOPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHATH B IMPOLIECCE MO3HAHUS, UCIOJb3YEMbIE B XUMHH CUMBOJIMYECKUE (3HAKOBBIC)
MOJIeIH, IPe0Opa30BbIBATh MOAEIIbHBIC NIPEICTABICHUS — XUMUUECKUH 3HAK (CUMBOJI) 2JIEMEHTA,
XUMu4eckass (GopMysa, ypaBHEHHME XUMHUYECKOM peakuud — TMpH pPELIeHUH Y4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a7ad, IPUMEHATHh HAa3BAaHHbIE MOJEIbHBIE MPEICTABIICHUS
JUISL BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3yUYaeMbIX BEIIECTB U XMMHUECKUX PEaKIIUM.

2) 0a30BbIe UCCJIEN0BATEIbCKUE AeHCTBYS:

BJIa/IETh OCHOBAMHU METOJ0OB HAYYHOI'O IIO3HAHMSI BEILIECTB U XUMUYECKUX PEAKIUM;

¢dbopMynaHpoBaTh IEMM M 3aJa4d  HMCCJIEIOBAHUSA, HCIIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOIIPOCHI B Kaue€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
11 GOPMHUPOBAHUS TUIIOTE3bI 110 IPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHUII;

BJIAJIETh HAaBBIKAMH CAMOCTOATEIBHOTO IUIAHUPOBAHHUSA M NPOBEICHMS YUYEHUYECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMS HAOIOJATh 32 XOJOM IIPOIEcca, CaMOCTOSTENLHO
IPOTHO3MPOBATh €ro pe3yibTar, (GopMyrupoBaTh O0O0OOIIEHHS ¥ BBIBOJBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHUS, COCTABIAT OOOCHOBAHHBIN OTYET O MPOAETAHHOM
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIEOBATENbCKONM M MPOEKTHOM JesTeIbHOCTH,
IPOSIBIATh CHOCOOHOCTH M T'OTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOAOB pEILEHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3IIMYHBIX METOJOB ITO3HAHUS.

3) pabora ¢ ungopmanmueii:

OPUEHTUPOBATbCS B  PpA3IMYHBIX HCTOYHHMKAaX WHPopMauuu (HAYYHO-TIOMYJIsIpHAs
JAUTEpaTypa XHMHUYECKOTO COJEp)KaHWs, CIpaBouYHbIE TocoOus, pecypcel HMHTepHera),
aHAIM3UPOBaTh HMH(MOPMALIMIO PA3IUYHBIX BHUIOB U (OpPM MpEICTaBICHUS, KPUTHUYECKU
OLICHHUBATH €€ JOCTOBEPHOCTH U HEMPOTUBOPEYUBOCTE;

(bopMyIHpOBaTh 3aMpoChl U NPUMEHATh pPA3IUYHBIE METOAbl NPU TOUCKE M OTOOpe
UH(POpPMALIUU, HEOOXOAMMOM [T BHITIOJIHEHHS YI€OHBIX 33a/1a4 ONPENeIEHHOTO THIIA;

MPUOOPETaTh OMBIT KUCIOJIb30BAHUS MH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUH U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANbHYIO (OpMY MpPEACTaBICHUS UH(OPMAIMU (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAY4YHBIM #A3BIK B KayecTBE CpeAcTBa MNpu padoTe € XUMHUYECKOU
UHpOpMaLuel: MPUMEHATh MEXIpeIMeTHble ((U3NUYeCKHe M MaTeMaTHYeCKUE) 3HAKu U
CHUMBOJIBI, (hopMyIibl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCTIOJIb30BaTh U MPE0OPa30BHIBATH 3HAKOBO-CUMBOJIUYECKHE CPEACTBA HATIIATHOCTH.

OBi1ageHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH A€ CTBUSIMU:

3aJaBaTh BOIPOCHI 110 CYIIECTBY OOCYKAaeMOM TeMbl B XO/€ AMAIOra W/WIN AUCKYCCHH,
BBICKa3bIBaTh HJIeH, (OPMYIMPOBATH CBOM IMPEJUIOKEHUS OTHOCHUTEJIBHO BBIIOJHEHHUS
MPEI0KEHHOM 3a/1a4H;



BBICTYINATh C IMpPE3CHTAIel pe3yNbTaTOB MO3HABATEIbHOMN AEATENbHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIOJHEHHH XHUMHYECKOTO
IKCIEPUMEHTa, TPAKTUYECKOH pabOThl MO HCCIIEOBAHUIO CBOWCTB HW3yYaeMBIX BEIECTB,
peanu3anyy y4eOHOro MpoeKkTa W (OPMYJIMPOBATH BBIBOJABI IO pe3yJbTaTaM IPOBENEHHBIX
UCCIIEIOBaHUM MyTEM COTIIaCOBAHMSI MTO3ULMNA B X0/1€ 00CYX/IeHUS 1 00MEHa MHEHHSIMH.

OsgiiaieHne YHHUBEPCATbHBIMH PeryJsiTUBHbIMU J1eHCTBUSIMM:

CaMOCTOATENIFHO IIIAHUPOBATH M OCYIIECTBIISTH CBOIO MO3HABATEIBHYIO AEATEIHHOCTS,
ompezensst e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeJiaraéMblii alrOpUTM JISHCTBUN MPHU BBHINOIHEHUU Y4YE€OHBIX M MCCIIEOBATENbCKUX 3ajad,
BBIOMpaTh Haubosee 3(P(HEeKTUBHBIN CIIOCOO MX PEIICHUS C YIETOM IMOIYYEHUS] HOBBIX 3HAHHHA O
BEIIECTBAX U XUMHUECKUX PEAKIIHSAX;

OCYILIECTBIIATh CAMOKOHTPOJIb CBOEH JIESATENBHOCTH Ha OCHOBE CaMOaHalM3a |
CaMOOLICHKU.

HNPEAMETHBIE PE3YJIBTATbBI
10 KIIACC

[IpenMeTHbIe pe3ysbTaThl OCBOEHHUS Kypca «OpraHudeckasi XuMuUs» OTpaXaroT:

c(OPMHPOBAHHOCTh TPEJACTABICHUH O XHMHUYECKOH COCTaBJISIOMIEH €CTEeCTBEHHO-
Hay4YHOM KapTUHBI MHUpaA, POJIM XUMHUU B TMO3HAHUU SIBJICHUM HpPHUPOIbI, B (OPMUPOBAHUU
MBIIUIEHUSI U KyJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXOOUMOH IJis
pelIeHus] MPAaKTUYeCKUX 3a7ad M OSKOJIOTMYECKHM OOOCHOBAHHOTO OTHOILEHHS K CBOEMY
3I0POBBIO U IIPUPOJHOM Cpele;

BIAJCHUE CHCTEMOM XWUMHYECKMX 3HAHUM, KOTOpass BKJIKYAECT: OCHOBOIOJATrarolIve
HOHATHUS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000J104Ka aToMa, MOJIEKYJa, BaIEHTHOCTb,
JIEKTPOOTPHUIIATEIBHOCT, XUMHUECKasi CBs3b, CTPYKTypHas ¢Gopmyna (pa3BépHyTas H
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHbII O0OBEM, yYIVIEPOJHBIM  CKEJET,
(yHKUIMOHANBPHAS Tpyla, pagukai, U30Mepus, U30MEepbl, FOMOJIOTHYECKUNA psAll, TOMOJIOTH,
YTIEBOIOPOABI, KMCIOPOA M a30TCOAEPKALINE COCOAUHEHHS, MOHOMED, TOJIUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCTUHEHNS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOSHUS] OPraHMYECKUX
BeuiectB A. M. bymiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHH; MHPOBO33PDEHUECKHE 3HAHHWs, JEXKAIIHEe B OCHOBE INOHMMAaHUS
INPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBIECHUH, (PaKTOJOIMUECKUE CBEIECHUS O CBOMCTBAX,
COCTaBe, MOJyYEeHUH U 0€30MaCHOM UCIOIb30BAHNHU BaXKHEHIINX OPraHNYECKUX BEIECTB B OBITY
U IIPAKTUYECKOH JCSATENBHOCTH YEIO0BEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIE MPU3HAKHU MOHATHI, YCTaHABINBAThH
UX B3aUMOCBSI3b, UCIIOIb30BaTh COOTBETCTBYIOIINE IOHATHS ITPU ONIMCAaHUM COCTaBa, CTPOCHHUSA U
IPEBPALICHUN OPraHUYECKUX COCIUHEHU;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOIB30BaTh XUMHUYECKYI0 CHUMBOJHKY ISl COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpaIIEHHOM) (HOpMysT OpraHMYECKUX BEILECTB
Y YPaBHEHHI XMMHUYECKUX PEaKLHW, U3rOTABIMBATE MOJEIH MOJEKYJ OPraHUYECKMX BEILECTB
JUISL WJUTIOCTPALMM UX XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHMS;

c(OPMHPOBAHHOCTh YMEHHI YCTaHABIUBATh NPUHAJICKHOCTh U3YYEHHBIX OPraHUYECKHX
BEIIECTB 10 HX COCTaBy M CTPOSHHUIO K OMNpPENeNEHHOMY KiIacCy/Tpynne COoeInHeHHN
(Yr;ieBofopoJipl, KHUCJIOpPOA M  a30TCOJEpIKallhue COEAMHEHUS, BBICOKOMOJEKYJISPHBIC
COEJMHEHUs), JaBaTh UM Ha3BaHMs No cucremarnuyeckoi HomeHkiatype (IUPAC), a Taxxke



IPUBOJUTh TPUBUAIbHBIE HA3BaHMs OTAEIbHBIX OPraHUYECKHX BEIIECTB (3TUJIEH, IPOIMJIEH,
alleTWICH, STHJICHIJIMKOIb, TJIHMLIEPHUH, (eHOJN, (OopMalbAerHl, aleTaabIeru], MypaBbHHAs
KHCIIOTa, YKCYCHasi KHCJIOTa, OJIEMHOBAs KUCJIOTa, CTEApUHOBAs KUCIOTa, III0K03a, (PpyKTO3a,
Kpaxmal, IeJUTI0JI03a, TIUIIH);

c(OPMHPOBAHHOCTh YMEHHUS ONPEAETATh BHUIbI XUMHYECKOM CBSI3M B OpPraHUYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHMSI NPUMEHATH IOJOXKEHUS TEOPUU CTPOEHUS OPraHUYEeCKHX
BetlectB A. M. bytiepoBa st 00bsICHEHUS! 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPaHEHUS MacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb COCTaB, CTPOEHHUE, (HU3MUECKUE U
XMMHYECKHE CBOMCTBA TUIUYHBIX MPEICTABUTENEH Pa3IUYHbIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeraHn, 3TaH, OSTWIEH, MPOINWJIEH, aueTwieH, Oyramuen-1,3, MmerunOyramueHn-1,3, OeH3zou,
METaHOJI, 3TaHOJI, STUJICHTJINKOJb, TTUIEPUH, (EHOI, alleTallbJeru1, MypaBbUHAs U YKCyCHas
KHUCJIOTBI, TIJIOKO3a, Kpaxmal, LeJUI0I03a, AaMHHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATh
TFeHETUYECKYIO CBS3b MEKIY HUMHU YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHMUYECKHUX pEaKLUH ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYII;

c(OPMHPOBAHHOCTh YMEHHS XapaKTepuU30BaThb HCTOYHMKHM YTJIEBOJAOPOJHOTO CHIPhS
(HedTh, MPUPOAHBIN Ta3, Yroib), CHOCOOBI MX MepepabOoTKH M MPAKTUYECKOE MpPHUMEHEHHE
IPOAYKTOB NEPEepadbOTKH;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYUCIEHUS [0 XHMHUYECKUM YypaBHEHUSIM
(Maccpl, 00b€Ma, KOJTMYECTBA MCXOAHOTO BEIIECTBA MM MPOAYKTa pPEaKUUH MO HU3BECTHBIM
Mmacce, 00bEMyY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX BEIECTB WIH MIPOAYKTOB PEAKIIHHN);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOU 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, WCIOJb3YEMbIX B XHMHHM TPH M3Y4YEHUM BELIECTB M XHMHYECKUX SIBJICHUU
(HabOmrofeHue, W3MEpEeHUE, OSKCIEPUMEHT, MOJEIUPOBaHKUE), HCIOIb30BaTh CUCTEMHbBIC
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHUS PEIICHUNA B KOHKPETHBIX KU3HEHHBIX CUTYALMSIX, CBSI3aHHbBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHHUI COOJIIOAATH MpaBUJia MOJIb30BAHMS XUMHUYECKON MOCYAOU U
1ab0paToOpHBIM 000pYyA0BaHUEM, a TaKXKe MpaBuiia 0OpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMHU 110 BBIIIOTHEHUIO JTA00PATOPHBIX XUMHUUECKUX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIIOJHATh XUMHUYECKUH HKCIEPUMEHT
(mpeBpallieHys OpraHWYeCKUX BEIIECTB MPU HAarpEeBaHUU, MOJIyYEHHUE STUJIEHA M H3yYEHHUE €ro
CBOMCTB, KaueCTBEHHbIE pEAKIMM OpPraHMYECKHX BEIIECTB, JEHaTypalus OeIKoB Mpu
HAarpeBaHUU, IIBETHBIE PEAKIMU OEJIKOB) B COOTBETCTBUU C MPAaBUJIAMU TEXHUKU 0€30MaCHOCTU
npyu oOpallleHUu! ¢ BEIEeCTBaMU U JIaDOpaTOPHBIM O0OpYIOBAaHUEM, NPEICTABIATh PE3YJIbTAThI
XMMHUYECKOT0 S3KCIepuMeHTa B (opMe 3amucd YpaBHEHHMH COOTBETCTBYIOIIMX peakuuil u
(hopMynHupoBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTHYECKHU AHAIM3MPOBATH XUMHUECKYIO0 HH(POPMAIHUIO,
NOJTy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpeacTBa MaccoBoi MH(popManuu, UHTepHET U IpYyTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOMI0OJaTh MpaBUiIa HKOJIOTUYECKU IIeJ1eCO00pa3HOro
MOBEIEHUs B OBITY M TPYAOBOHM [EATEIbHOCTH B LEISIX COXPAHEHHS CBOErO 3/I0pOBbI U
OKpYy arollel MPUPOJHON Cpenbl, 0OCO3HaBaTh ONACHOCTh BO3ICHCTBMS Ha >KMBBIE OPIaHU3MBbI
ONpEeACNEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cMbIca mnokaszarens [IJIK, moscHATe Ha
npuMepax crocoObl YMEHbUICHHSI M IMPEJOTBPAICHHS] UX BPEAHOIO BO3JIEHCTBUS HAa OpraHU3M
YEJI0BEKa;

U O0YYaroLUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMM 37I0POBbSl: YMEHHE NPUMEHSAThH
3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METO/IaX MMO3HAHUS BEIIECTB M XUMUUYECKUX SBICHUM;



JUISL  CIICTIBIX H  CJA0OBUAAIIUX OOYyYaIOIUXCS: YMEHHE WCIONb30BaTh pelbedHO-
TOUYEUHYIO cucTeMy oOo3Hauenuit JI. bpains ans 3anucu XuMU4eckux popmyr.

11 KJIACC

[IpenmeTHbie pe3yabTaThl OCBOEHHS Kypca «OOmas W HeOpraHW4YecKas XUMHsD)
OTpaXkaroT:

c(OpPMUPOBAHHOCTh TMPEICTABICHUNA: O XHMMHYECKOH COCTaBJISIONICH €CTeCTBEHHO-
HAYYHOW KapTUHBI MHpaA, POJM XHMHUU B TO3HAHWUU SIBICHUA TPUPOIBI, B (HOPMUPOBAHUU
MBIIUICHUSI ¥ KYJbTYphl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOIMMOM IUis
pelleHNs MpPaKTUYEeCKUX 3a7ad U DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHMS K CBOEMY
3JI0pOBBIO U IPUPOJIHOIL cpejie;

BJIAQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMM, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaIoIINe
HOHATHS (XMMHUYECKUN 3JIEMEHT, aTOM, U30TOIl, S-, p-, d- 3JIEKTpOHHBIE OpOUTAM aTOMOB, UOH,
MOJIEKYJ1a, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XHMHUYECKas CBs3b (KOBaJCHTHAas, WOHHAs, MeTa/lInyecKasi, BOJOPOAHAs),
KpUCTaJUIMUECKasi  peméTka, TUIIBl XWMHUYECKHMX  pEaklMil, pacTBOpP, AIIEKTPOJUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAST JUCCOLMALUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHYECKOM  peaklMM, XHMHUYECKO€ paBHOBECHE); TEOpUM U  3aKOHbl  (Teopus
SJIEKTPOJIUTUYECKON aucconumanuu, nepuoauueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXPaHEHHs MacChl BEIIECTB, 3aKOH COXPAHEHMS M MPEBPAIICHUS DHEPTUU MPU XUMHUECKHX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHMSI,
JeXalie B OCHOBE IOHMMAHHUS NPUYMHHOCTH U CHCTEMHOCTH XHMHUYECKUX SIBJICHHI,
(hakTONOrMUECKUEe CBEJIEHUSI O CBOMCTBAX, COCTaBE, MOJYYEHUU U O€30MacHOM HCIOJIb30BAHUU
BaXHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY U MPAKTUYECKON EATEIBHOCTH YEIOBEKa,

c(hOpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEePHbBIC MPU3HAKH MMOHSATHH, YCTaHABINBATH
UX B3aMMOCBS3b, HCIIOJIB30BaThb COOTBETCTBYIOIIME IOHSATHUS MpPH OMNHUCAHUU HEOPraHUYECKHX
BEILIECTB U UX MPEBPAILICHUN;

c(hOpMUPOBAHHOCTh YMEHHI HCIHOJIH30BAaTh XUMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
¢opMyn BellecTB M ypaBHEHHH XMMUYECKHUX pPEaKIHid, CUCTEMATUYECKYI0 HOMEHKIIATYpy
(IUPAC) u TpuBHalnbHbIE Ha3BaHUS OT/AEIbHBIX HEOPIaHUYECKUX BEIIECTB (yrapHbId ras,
YTJEKUCBIA Ta3, aMMHUakK, TaméHas M3BECTh, HErali€Has W3BeCTb, NUThEBas COJa, MUPHUT U
JApyrue);

c(OPMHPOBAHHOCTh YMEHUH ONpPEeNsATh BAJIGHTHOCTh U CTETIEHb OKHCICHHUS XUMUYECKHX
3JIEMEHTOB B COEIMHEHUSAX PA3IMYHOIO COCTaBAa, BUJl XMMHUYECKOH CBS3U (KOBAJEHTHAs, NOHHAs,
MeTajyInyeckasi, BOJOPOAHAs]) B COCIMHEHUSX, TUIl KPUCTAUIMYECKON PEHIETKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJIEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep Cpelabl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(OPMHPOBAHHOCTh YMEHUI YCTaHABIMBATH NPUHAIJIC)KHOCTh HEOPTAaHUYECKUX BEIIECTB
[0 X COCTaBY K ONpeAeIEHHOMY KJIacCy/TpyIie COeMHEHUH (IIPOCThIE BELECTBA — METAJUIBI U
HEMETAaJlJIbl, OKCH/IbI, OCHOBAHHUS, KUCIOThI, aM(OTepHbIE TUAPOKCUADI, COH);

c(OPMHPOBAHHOCTh YMEHHMH pPacKpbIBaTh CMBICI mepuoandeckoro 3akona J[. W.
MenzaeneeBa M JIEMOHCTPUPOBAaTH €r0  CHUCTEMATU3UPYIOLLYH0, OOBSCHUTEIBHYI U
IPOrHOCTUYECKYIO (PYHKIINU;

c(OpMHUPOBAHHOCTh ~YMEHHMI  XapaKTepu30oBaTh JJEKTPOHHOE CTPOCHHE aTOMOB
XMMHUYECKHX 3JIeMeHTOB 1-4 nepuonos [lepuoauueckoii cuctemMbl XUMHUECKUX daeMeHTOB [1. 1.
MeHnieneeBa, HCMONb3Yysl MOHATUS «S-, P-, d-DJIEKTPOHHBIE OPOUTANINY, «IHEPreTHYECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XMMMYECKHUX O3JIEMEHTOB M HX



COCIMHEHMH 110 nepuoaam U rpynnam Ilepuogudeckon cucremsl XUMUUECKUX dnemeHToB [1. H.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUIl XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHMHYECKUE
CBOICTBA HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB, IOATBEPXKAATH CYLIECTBOBAHUE
TEHETUYECKON CBA3M MEXJIy HEOPraHMYECKHMMH BEIIECTBAMU C IIOMOIIBIO ypaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

c(OpMUPOBAHHOCTh YMEHHUS KJIacCU(PUIMPOBATh XUMHUUECKHE PEaKUUU M0 Pa3InYHbIM
IpU3HAaKaM (YUCIy M COCTaBy pearupyrolux BeIIeCTB, TEIUIOBOMY 3((deKTy peaxiuu,
U3MEHEHHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YYaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHI COCTABIISATh YPAaBHEHHS PEAKUUN pa3IMYHBIX THIIOB, MOJIHBIC
U COKpAallEHHbIE YPaBHEHUS pEaKLUi MOHHOIO OOMEHa, YUMTHIBAsl YCIOBUS, IPU KOTOPHIX 3TU
peakuuu uAyT 10 KOHIIA,

c(OPMHPOBAHHOCTh YMEHUI MPOBOAUTH PEAKIUH, NOATBEPXKIAIOIIME KaueCTBEHHBIN
COCTaB pa3JIMYHbIX HEOPraHWYECKUX BELIECTB, pAacClO3HABaThb ONBITHBIM IIYTEM HOHBI,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPIaHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTb YMEHUI pacKpbIBaTh CYLUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaknuii HOCPECTBOM COCTABICHHSI AIEKTPOHHOIO OajaHca ATUX PeaKIHii;

c(OPMHUPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH PeaKkIMu OT
pa3nuyHBIX (DAKTOPOB; XapaKTep CMEMICHUS XWMHYECKOTO PABHOBECHS B 3aBUCHUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHMHYECKHE IIPOLECCHI, JIeXKAILIUEe B
OCHOBE NPOMBIIIUIEHHOT'O MOJYYEHHs CEPHOM KHCIOTHI, aMMHaKa, a Takke COPMHUPOBAHHOCTH
npeAcTaBiIeHU 00 OOIMMX HAyYHBIX MPUHIMIIAX W IKOJIOTHYECKHUX MPOOIeMax XUMHYECKOTO
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM MOHSATHUS
«MaccoBas JOJS BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOLICHUH TIa30B IMPH XUMHUYECKUX
peakuusax, Macchl BenlecTBa WiM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOIO M3 YYaCTBYIOILIMX B PEaKLUH BEUIECTB, TEIUIOBOrO 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BELIECTB, IPEBPALLEHUS U COXPAaHEHMSI DHEPTUU;

c(OPMHPOBAHHOCTh YMEHUH COOJIOAATh MPaBUiIa MOJIb30BAHUS XMMHYECKOW MOCYAOH U
1abopaTOPHBIM 000PYIOBAHHEM, a TAKXKE MPaBUiia OOpAIEHUS C BEHIECTBAMU B COOTBETCTBUU C
WHCTPYKLHSMHU IO BBIITOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIMBITOB;

c(OPMHPOBAHHOCTh YMEHHMM IUIAHUPOBaTb U BBINOJIHATh XMMHUYECKMHA 3KCIEPUMEHT
(paznoxeHue NepoKCHIAa BOJAOPOJAa B MPHUCYTCTBHM KaTalu3aTropa, ONpEAeNCHHE Cpe.bl
PacTBOPOB BEILIECTB C MOMOIIBI0 YHHBEPCAILHOTO MHIMKATOPA, BIMSAHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOM peakluu, peaklMd HOHHOIO0 OOMEHa, KayeCTBEHHbIE pPEaKIMH Ha
cyabdar-, KapOoHaT- U XJIOPUI-AHUOHBI, HA KaTHUOH aMMOHMS, pEIIEHUE HKCIEPUMEHTAIbHbIX
3amad no teMaM «Meramiey u «Hemertamnsl») B COOTBETCTBUM € NPaBWJIAMH TEXHUKU
0€30MaCHOCTH MPH 0OpAIleHUH C BEIIECTBAMU U JIAOOPATOPHBIM 000PYIOBaHUEM, TIPEICTABIAT
pe3ynbTaThl XMMHYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHHUH COOTBETCTBYIOLIUX
peaxiuii 1 GopMyIHPOBaTh BBIBOJBI HA OCHOBE ATUX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHMHA KPUTHYECKHU AHAIM3MPOBATH XUMHUECKYIO0 HH(POPMALHUIO,
[IOJly4aeMyK0 M3 pa3HbIX HCTOYHUKOB (CpeICTBa MAacCOBOM KOMMYyHHKanuu, MHTepHET u
APYTHX);

c(OPMHPOBAHHOCTE YMEHMH COOJIOAATh MpaBWila SKOJIOTMYECKH 11eJecO00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH JEATENBHOCTH B LEJISAX COXPAHEHHUS CBOETO 3JI0POBbsSl U
OKpYy arollel MpUPOIHON cpesbl, 0OCO3HaBaTh ONACHOCTh BO3ACHCTBMS Ha >KMBBIE OPIaHHU3MBI



OTIpe/IeNIEHHBIX BEIECTB, MOHUMasi cMblca mokasarens [11K, mosicHATh Ha mpuMepax CrocoObl
YMEHBIICHHUS U MPEIOTBPAIICHUS UX BPEAHOTO BO3JICHCTBUS HA OPTaHU3M YeJIOBEKa,
OueHuBaHNE MPOEKTHOH PAadOThI 10 XMMHUH
OO0mue TpedoBaHMA K NPOEKTHOI padoTe N0 XUMHH.
[IpencraBnsieMblii MPOEKT MOHKEH MMETh TUTYJIBHBIM JIHCT C yKa3aHWeM: (paMuind, WMEHH,
OTYECTBAa HCIOJHMUTENS M pPyKOBOAWTENsA(eil) MpoekTa, Ha3BaHHE IMPOEKTa, I'0Ja HAMUCAHUS
paboThl, yKa3aHueM Iiesiel U 3a7a4 IPOEKTHOM paboThI.
CopneprxaHue MpOEKTHON pabOTHI TOJKHO BKIIOUATh TAKUE Pa3JIeIibl, KaK:
— BBeIEHHME, B  KOTOPOM  OOOCHOBBIBACTCA  aKTYalbHOCTb  BBIODAaHHOW WU
paccmaTpuBaeMoil mpoOIeMbl;
— MECTO U BpeMs BBIIIOJIHEHUS paboThI;
— KpaTKoe OMHCAHHUE MCIOJB3YEMBIX METOJUK C CChUIKAMH HA WX aBTOPOB (€CJIHU TaKOBBIE
HEOOXOAUMBI AJIs1 paOOTHI HITM HCIIONIb30BAINCH B HEN),
— CHCTeMaTHU3HWpOBaHHBIE, 00pabOTaHHBIC PE3yNIbTATHl HCCIICIOBAHNL;
— BBIBOJIBI, C/ICJIAHHBIC TIOCJIE 3aBEPILIECHUS paOOTHI HAJ| IPOEKTOM;
— TIPaKTHYECKOE UCTIONB30BaHUE PE3YIBTATOB MPOCKTA;
— couuanbHasi 3HAaUUMOCTb MIPOEKTa;
— mpwioxeHue: Gororpadun, CXeMbl, YEPTEKHU, TepOapuu, TaOIHUIBI CO CTATHCTHIYCCKUMU
JTAHHBIMU U T.J.
Kputepuu o1ieHKHM POEKTOB 110 XUMMHU:
— YETKOCTb MOCTABIICHHBIX II€JIM U 3a7a4;
— TeMaTH4ecKasl aKTyaJlbHOCTh U 00bEM HCIIOJIb30BAHHON JINTEPATYPHI;
— 00OCHOBAHHOCTb BBIOPAHHBIX METOJIUK JJISl IPOBECHUS UCCIIE0BAHMIA;
— TOJHOTa PacKphITUS BBIOPAHHOW TEMBbI IIPOEKTA;
— 00OCHOBAHHOCTb BBIBOJIOB M UX COOTBETCTBHE IIOCTABICHHBIM 33/1a4aM;
— YPOBEHBb IMpPEJICTABICHHBIX JaHHBIX, MOJYUYEHHBIX B XOJ€ HCCIEIOBaHMUSA BBIOpPAHHOMN
npoOeMbl (00beKTa), IX 00paboTKa (TIpU HEOOXOIUMOCTH);
— aHaJIM3 MOJYYCHHBIX JTaHHBIX;
— Hajuuue B paboTe BBIBOJA WM MPAKTUYECKUX PEKOMEHIAIU;
— KayecTBO oO¢opmieHUs paboThl (Hamuuue (HOoTOMATEepHaIoB, 3apHCOBOK, CITHMCKA
HCIIOJIB3YEMOM JIUTEPATyphl U T.11.).
Kpurtepuu onleHKH BbICTYIVICHUS JOKJIATYUKA 10 3a1MTe NPOEKTAa:
— 00OCHOBAHHOCTb CTPYKTYPBI JI0KJIaJIa;
— BBIWICHEHHE TJIABHOT'O;
— TIOJHOTA PacKphITUS BRIOPAaHHOW TEMAaTHUKH MCCIIEIOBAHUS TIPH 3aILUTE;
— WCIIOJIb30BaHUE HATJISAHO-UIUTIOCTPATUBHOT'O MaTepHara,
— KOMIIETEHTHOCTb, 3PYJUPOBAHHOCTH JIOKJIAT4YMKa (BBICTYMAIOMIETO) W YMEHHE €ro
OBICTPO OpPUEHTUPOBATHCA B CBOEM paboTe Mpu OTBETaX Ha BOIPOCHI, 3aJaBacMbie
KOMUCCHUEHN (WIEHaMU >KIOPU WIH SKCIIEPTHON KOMUCCHEN);
— YPOBEHb TPEJICTABJICHUS JOKJIA/Ja 10 MPOEKTy (YMEHHE MOJIb30BATHCS MPH U3JI0KECHUU
JOKJIaJja ¥ OTBETax Ha BOMPOCH MaTepuaiaMH, MOJIYYEHHBIMH B XOJI€ HCCIEIOBaHUS),
YEeTKOCTh W SICHOCTh NPU OTBETaX Ha BCE BO3HUKAIONIME B XOJAE JOKJIANa BOIPOCH IO
MPOEKTY, YTO SIBISETCA HEOTHEMIIEMBIM MOKA3aTeleM CaMOCTOSTENbHOCTH BBIMOTHEHUS
paboThI 110 BHIOPAHHOH TEME.

TEMATHYECKOE IIVIAHUPOBAHHE (¢ yuerom nporpaMmmbl BOCIIUTAHUA)

10 xaace

| Neni/it | HaumenoBanue | KonuyecTBo uacos | DJIEKTPOHHBIE | I{eneBbie




pas3zaenos, TeM Bceero | Konrpons | [Ipaktu- | yueOHO- PHOPHUTETHI!
YEeCKHe METOIMYECKHE
paboThl | MaTepuaibl

1 Teopernueckue 5 1 - https://soc- 1,2,3,4,5,8
OCHOBBI ege.sdamgia.ru
OpraHN4eCcKou
XAMUU https://neznaika.pro

2 VYTI1eBOI0POIBI 22 1 -1 http://www.chemnet.r | 1,2,3,4,5,8
u/
http://him.1september.
ru/

3 Kucnopoaconep | 25 1 -1 http://school- 1,2,3,4,5.,6,
JKalye sector.relarn.ru/nsm/ 8
OpraHUYECKUE http://www.hij.ru/

COCIUHEHHUS http://chemistry.narod.
ru/

4 A3zorconepxkamu | 7 1 http://school- 1,2,3,4,5.6,
€ OpraHuYEeCKHe sector.relarn.ru/nsm/ 8
COCAUHEHHUS http://www.hij.ru/

http://chemistry.narod.
ru/

5 Bricokomonekyn | 9 1 http://school- 1,2,3,4,5.,6,
SpHBIE sector.relarn.ru/nsm/ | 8
COEIMHEHUS http://www.hij.ru/

http://chemistry.narod.
ru/
Hroro 68 5 2
11 knace

Neni/rm | HaumenoBanue KomngectBo gacos DJIEKTPOHHBIE LleneBrie

pa3nennos, TeM Bcero | Konrpouns | IIpaktu- | yuebHo- IPHOPUTETHI!
YECKHeE METOIUYECKHUE
paboThl | MaTepHabl

1 Teopernueckue 29 1 - https://soc- 1,2,3,4,5,8
OCHOBBI XUMHH ege.sdamgia.ru

https://neznaika.pro

2 Heopranuueckas | 35 3 2 http://www.chemnet.r | 1,2,3,4,5,8
XAMUS u/

http://him.1september.
ru/

3 XUMHSA U )KU3HE | 4 http://school- 1,2,3,4,5.,6,
sector.relarn.ru/nsm/ 8
http://www.hij.ru/
http://chemistry.narod.
ru/

Hroro 68 4 3

! [{enieBBIE IPHOPHUTETHI:




Peanmauml neaarortycCKuMu pa6OTHI/IKaMI/I BOCIIHUTATCIBHOI'O IIoTCHOUaIa YpoOKka
nmpeamnojaaracTt CICAyromec:

1. ycraHOBIIEHHE [IOBEPUTENBHBIX OTHOLICHUH MEXIy NelarorndeckuM paOOTHUKOM U €ro
00yYaromuMucsi, CocoOCTBYIOIUX NO3UTUBHOMY BOCHPUATHIO 00YyYaroIUMHCA TpeOOBaHUH U
npoch0 MeJarorn4eckoro paboTHHKA, MPUBICYCHUIO UX BHUMAHHUSA K OOCY)XKTaeMOH Ha ypoke
UH(OPMALINH, aKTUBU3ALMHU UX TT03HABATEILHOMN JIEATEIILHOCTH;

2. moOyxJeHue oO0ydaroummxcss coONrofaTh Ha YPOKE OOIEHpPUHSATHIE HOPMBI IOBEICHHUS,
npaBwia OOWIEHHS CO cTapuuMu (TIEJarorn4ecKuMy  pa0OTHUKAMH) U CBEPCTHHKAMU
(oOy4aromuMucs), MPUHIUIBI y4eOHOW JUCIUIUIMHBL ¥ CaMOOPTaHU3AIINH;

3. mpuBJeYeHHE BHUMAaHHs OOYdYalOUIMXCS K IICHHOCTHOMY AacleKTy M3Yy4aeMbIX Ha ypoKax
SIBIICHH, OPTaHU3aIHsI UX paboTHI C MOTyyaeMOi Ha ypOKe COLMAIbHO 3HAYUMON HH(POpMaIuei
— WHULUUPOBAHUE €€ OOCYXKIEHMsI, BbICKa3blBaHHUs OOY4YaIOIIMMHUCSA CBOErO0 MHEHHS IO €€
MOBOJTY, BEIPaOOTKH CBOET0 K HEH OTHOILIECHUS;

4. WCIIOJNIB30BAHME BOCIUTATEILHBIX BO3MOXXHOCTEH CoOjep)aHHUS Y4eOHOTro mpeaMera depes
JEMOHCTPAIMIO OOYyYaroIIMMCS TPHUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO ITOBEACHHSI,
MIPOSIBJIICHUS YEJIOBEKOIIOOHS U TOOPOCEPACUHOCTH, Yepe3 MOA0O0P COOTBETCTBYIOIIUX TEKCTOB
JUTSL 9TEHUS, 337124 JJISl PEIICHUs, TPOOJIEMHBIX CUTYAIMH [T 00CYXK/ICHUS B KJIacce,

5. mpUMeHEeHHue Ha YPOKE MHTEPaKTUBHBIX (POpM pabOThl C 00YUAIOIUMUCS: UHTEIUIEKTYaIbHbIX
UTp, CTUMYJIMPYIOIIMUX MMO3HABATEIbHYI0 MOTHBAILMIO OO0Yy4aIOUIUXCs; AUIAKTHYECKOTo Tearpa,
I7le MOJIyYE€HHbIE Ha YPOKE 3HaHMs OOBITPHIBAIOTCS B TE€AaTPAJIbHBIX IOCTAHOBKAX; JUCKYCCHI,
KOTOpbI€ Jal0T OOy4yarolmMMCs BO3MOKHOCTh HPUOOPECTH OMNBIT BEIEHHUS KOHCTPYKTUBHOI'O
Jajora; rpynioBoil paboThl WM paboOThl B Mapax, KOTOPbIE y4aT 00y4arolUXCs KOMaHIHOM
paboTe 1 B3aMMOJEHCTBUIO C IPYTMMH 00YYarOIUMUCS;

6. BKJIIOYCHUE B YPOK HI'POBBIX IIPOLHCAYP, KOTOPBIC IMIOMOIrarOT INOAACPKATH MOTHUBAIUIO
06yqa}omnxc;1 K IIOJTY4YCHHIO 3HaHPII>i, HaJIAXKMBAHUIO TTO3UTHUBHBIX MEXKJINYHOCTHBIX OTHOIIICHUH
B KJIaCCC, IIOMOTar0T YCTAHOBJICHUIO IlO6pO)I(eJ'IaTCJ'ILHOI\/'I aTMOC(I)epBI BO BpCMA ypOKa,

7. opranuzanus 1medcTBa MOTHBUPOBAHHBIX U JPYAMPOBAHHBIX OOYyYAlOIIMXCS HaA HX
HEYCIEBAIOIIMMU OJHOKIACCHUKAMH, MAIOUIET0 OOYyYaroIIUMCS COLUATbHO 3HAYUMBIN OIMBIT
COTPYAHUYECTBA U B3AUMHOM MTOMOIIH;

8. MHUIIMMPOBAHUE U MOAJCPHKKA HCCIIEIOBATEILCKOM AEATENbHOCTH O0YYaIOLMXCS B PAMKax
peanu3alvd UMW HWHIMBUAYAJIbHBIX W TPYIIIOBBIX HCCIEAOBATEIBCKUX IIPOEKTOB, YTO AACT
00yyYaromuMcsi BO3MOXKHOCTh IPUOOPECTH HABBIK CAMOCTOSITEIILHOIO PELICHUs TEOPETHYECKOU
npo0JIeMbl, HaBBIK T€HEPUPOBAaHUS M O(OPMIICHUSI COOCTBEHHBIX HJIEH, HABBIK yBAKUTEIHHOTO
OTHOLICHHUS K UYXUM HIesM, O(QOpMIIEHHBIM B paboTax Ipyrux HCCIenoBaTeneld, HaBBIK
nyOJIMYHOTO BBICTYIJICHUS TIEPE]] Ay JUTOPUEH, apryMEHTUPOBAHUS M OTCTAMBAHUSI CBOCH TOUKU
3peHUsL.

I(a.aendapno - memamuiecKoe nianupoearnue



10 knacc

No Hara  mpoBenenus | Tema ypoka KonTpons
n/m ypoka
[1nan | DakT
Teopernyeckne 0CHOBbI OpraHuyveckoii Xxumuu (5 4)
1 [IpenmeT opraHuuecKkor XMMHUH, €€
BO3HMKHOBEHHE, PA3BUTHE U 3HAUCHUE
2 Teopus cTpoeHUs] OpraHUYECKUX
coenunennit A. M. bytneposa, €
OCHOBHBI€ MTOJIOKEHUS
3 W3omepust
4 [IpencraBnenue o KiaccuuKaun
OpraHWYECKHUX BEIIECTB.
5 Howmenknarypa (cuctemaruueckas) u
TPUBHAIIbHBIC HA3BaHUSI OPraHUYECKUX
BEILIECTB
YrieBoaoBoabl (22)
6 AJTKaHBI: COCTaB u CTpOEHHE,
TOMOJIOTUYECKUH PSI.
7 Mertan u 3TaH — npocTeime
MPEJICTABUTENH aJTKAHOB: (PUINICCKUE U
XUMHUYECKHE CBOICTBA (peaKuu
3aMEIlEHUs] U TOPEeHusl),
8 AJIKaHBI: HaX0XJACHUE B IPUPO/IE,
MOJTyYEHUE U TPUMEHEHHE.
AJIKEHbI: COCTaB U CTPOEHHUE, CBOMCTBA
10 OTUieH U NPONUIeH — IpocTeiine
MPEACTABUTENN AJIKEHOB
11 AJIKEHBI: TTOJTy4Y€HUE U TPUMEHEHUE
12 [TpakTuyeckas padora Ne 1. Tematuueckuii
«ITomydenne 3TuneHa U U3y4EHHUE €TO KOHTpPOJIb
CBOWCTB»
13 Aunkanuensl. byranuen-1,3 u
MeTuI0yTaaueH-1,3.
14 AJIKUHBI: COCTaB U OCOOEHHOCTHU
CTPOEHUSA, TOMOJIOTUYECKUH PSIL.
AlleTUIIEH — MPOCTEUIIHI
MIPEACTABUTEh AJIKHHOB
15 CBoiicTBa aJIKHHOB
16 AJIKMHBI: [TOJIYYEHUE U IPUMEHEHUE
17 Brluncnenus no ypaBHEHHIO
XUMHYECKON PEaKIuu
18 Apenbl. benzon: cocras, cTpoeHue,
(dbu3nyecKkre U XUMHUYECKHE CBOWCTBA
19 ApeHbl: IOJTyuYeHUE U IPUMEHEHHE.
TOKCMYHOCTH apEHOB
20 Tonyoun: cocTaB, cTpoeHue, GU3NIECKUE
1 XMMUYECKHUE CBOWCTBA, OJTYYEHUE U
MIPUMEHEHHE.
21 ['eneTnueckas CBsI3b YIIE€BOJOPOAOB,




NpUHALICKAIIUX K pa3JIMYHbIM KJlIaCCaM

22

I'enernueckas cBI3b YIJI€BO40OPOaAOB,
NpUHALICKAIIUX K pa3/JIMYHbIM KJlaCCaM

23

[IpupoiHbIE NICTOYHUKHT
YIJIEBOAOPOAOB: IPUPOAHBIN a3 U
MOMYTHBIE HE(TAHBIC ra3bl.

24

[IpupoiHBIE NICTOYHUKHU
yIJI€BOAOPOAOB: HEPTH U MPOJIYKTHI €€
nepepaboTKu

25

O000I11IeHIE U CUCTEMATU3aLUs 3HAHUN
1o Teme “YriaeBoaopoan!”

26

KonTponbHas pabota no pazaeny
«YTIIEBOAOPOABD)

TemaTnueckuit
KOHTPOJIb

27

AHanmn3 KOHTPOJIBHON paboThI

Kuciao

oJIcoJiepaKale OpraHnyecKkue coefuHenus (25)

28

[IpenenbHbIE OTHOATOMHBIE CITUPTHI.
MeTaHoJ ¥ 3TaHOJ: CTPOEHHE,

¢dusnueckue cpoiictBa. Bogopoausie
CBSI3U MEKIY MOJIEKYJIaMHU CIIMPTOB.

29

XHUMUYECKUE CBOMCTBA CIIMPTOB

30

IIpumenenue cnupros. JlelicTBue
METaHOJIa ¥ OTaHOJIA Ha OPraHUu3M
YEJIOBEKA.

31

MHOroaromMHble CIUPTHI:
STUJICHIJIMKOJIb U TJIMLEPUH

32

@DeHOII: CTPOEHUE MOJIEKYJIBI,
¢u3nyeckue 1 XUMUYECKHE CBOMCTBRA,
IIPUMEHEHNE

33

@DeHOJI: CTPOCHUE MOJIEKYJIBI,
¢bu3nyeckue 1 XMMUYECKHE CBOMCTBA,
IIPUMEHEHUE

34

Aunbierusibl U kemonwvl. Dopmanbiaerus,
areTabJeTUl: CTPOCHHE, (PU3HUECKUE
CBOMCTBA

35

Xumuueckue CBOMCTBA (peakuuu
OKHCJICHUS u BOCCTAHOBJICHMUSI,
KayeCTBEHHbIE PEaKLIUH)

36

[Tonyuyenue u npUMEHEHUE AJbAECTUIOB.

37

OIHOOCHOBHBIE TIPEIETbHBIE
KapOOHOBBIC KUCIIOTHI: MypaBbHHAS U
YKCyCHasl.

38

CBOﬁCTBa, MOJIy4YCHHEC U IPUMCHCHUC
KHCJIOT

39

CBOﬁCTBa, MOJIY4YCHHUEC U ITPUMCHCHUC
KHCJIOT

40

[IpakTuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBD)

TemaTnueckuit
KOHTPOJIb

41

CTeapI/IHOBaH 1 OJICMHOBAas KHMCJIOTHBI, KaK
IpeaACTaBUTCIIN BBICHIUX Kap6OHOBI)IX
KHCJIOT

42

MpE11a KaK COJIM BBICIIMX Kap6OHOBI)IX




KHCJIOT, UX MOIOIIIee JeHCTBHE

43 CrnoxxHble 3(DUpBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. ['uaponus
CJIOKHBIX 2(UPOB

44 JKupsr: ruponns, NpuMeHeHuUe,
OuoJIorn4ecKas poJib KHUPOB

45 YrineBoapl:  CcOCTaB,  KJIACCH(UKAIHS
YIJIEBOJIOB (MoHO-, - u
MOJIUCAXapuabl).

46 I'11r0K03a — IpOCTENIINI MOHOCAXapUA:

0COOEHHOCTH CTPOCHUS MOJIEKYJIBI,
(du3nUecKre U XUMUYIECKUE CBOWCTBA.
DpyKTO3a KaK U30MEp TITIOKO3BI.

47 Kpaxman u nemnrono3a Kak mpupogHbIe
MIOJINMEPBI

48 Kpaxman u nemntono3a kak mpupoIHbIe
TIOJIUMEPBI

49 Pacuétnrie 3agaun. Beruaumciaenus 1o
YPaBHEHHIO XUMUYECKOH peaKuu

50 OO6o01eHre U cucTemMatusalus 3HAHUI
o TeMe “Kucnopoacoaepxaniiue
OpraHUYECKUE COCAUHEHUS

51 KoHnTtponbHas paboTa mo pasaeny Temarnueckuit
«Kucnopoacoaepxaiiue opraHn4ecKue KOHTPOJIb
COEJTMHEHUSI

52 AHaim3 KOHTPOJIBHON pabOTHI

A3oTconepxainmue opranudeckue coequnenus (7)

53 A30TCcoAepKalie OpraHnYeCKUe
COEIMHEHMS. AMUHBI

54 ApoMaTH4eCcKre aMUHbl. AHWINH

55 AMUHOKHCIIOTHI KaKk aM(OTEpHBIE
OpraHMYecKUe COeTUHEHUS, UX
ouosiornyeckoe 3HaueHue. [lenruast

56 benku Kak MIPUPOAHBIE
BBICOKOMOJIEKYJIIPHBIE COEIMHECHMUS.
[lepBuuHas, BTOpUYHAS W TPETUYHAS
CTPYKTypa OCJIKOB.

57 XUMUYECKue CBOICTBA OCJIKOB:
THIPONU3, JICHATypalusi, KaueCTBEHHBIC
peakiuu Ha OeNKu.

58 O000meHne U cuUcTeMaTU3anys 3HAHUNA
o TEME ” A30TCcoieprKaIue
OpraHUYEeCKHUE COCAUHEHUS

59 KoHntponbHas pabora 1o teme | Temarnueckuit
“A30TCcoaepKalne opranvyeckue | KOHTPOJIb
coenuHeHus”’

BroicokomoJiekyisipHble coeuHenns (9)

60 OCHOBHBIE TOHSTUSI XUMUHU

BBICOKOMOJIEKYJIIPHBIX COCUHEHUN




61 OCHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
62 [TnacTmacchl
63 Kayuyku
64 Bosiokna
65 O060061IeHre U cucTeMaTu3alus 3HaHu|
10 TeMe “BBICOKOMOJIEKYJISIPHBIE
COCIMHEHHUS
66 HToroBsrit
HToroBast KOHTpOJIbHAs paboTa
KOHTPOJIb
67 O06001eHre 1Mo Kypcy OpraHu4YecKon
XUMHH
68 O06o001IeHre 1Mo Kypcy OpraHu4ecKon
XUMHH
11 knacc
No Hara  mpoBenenus | Tema ypoka KonTpons
n/m ypoka
I1nan | DakT

Teoperuyeckne 0CHOBbI XUMHH (29 1)

1

Xumnueckuit snemenT. AtoM. CtpoeHue
aToMa

2

DnexTpoHHasi KOHPUTYpalys aTOMOB

[Tepronuueckuii 3aKOH 1
[lepuoanueckas cucTeMa XUMHUYECKUX
anemeHToB 1. Y. MeneneeBa, ux cBA3b
C COBPEMEHHOM T€OpHEeil CTpOeHUs
aTOMOB

3aKOHOMEPHOCTU U3MEHEHUsI CBOWCTB
XUMHMUYECKUX IJIEMEHTOB U UX
COEAMHEHMM 10 IPyNIIaM U NEPUOIAM.

3HayeHHe NEPUOIMYECKOTO 3aKOHA 1
CHUCTEMBI XUMUYECKUX 3jiemMeHToB J[. 1.
MenpeneeBa B pa3BUTHU HAYKH

Crpoenue BemiecTBa. XMMHUUYECKasi CBS3b,
e€ BUJIbI;

MexaHu3Mbl 00pa30BaHUs KOBAJICHTHON
cBs3u. BogopoaHas cBs3b

BaneHnTHOCTB. DNEKTPOOTPULIATETBHOCTb.
CreneHb OKHCICHUS.

BemectBa MOJIEKyIIIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHSI

10

IlonsTue o JUCIICPCHBIX CUCTEMAX.
HctuHHBIC U KOJUIOMJHBIC PACTBOPEI.

11

MaccoBasi J10J1s1 BEILIECTBA B PACTBOPE

12

Krnaccudwukanus 1 HOMEHKIATypa
HEOPraHWYECKNX COEANMHEHUM.

13

I'eneTnueckas CBA3b HCOPTraHNYCCKUX
BCHICCTB PA3JIMYHLIX KJIACCOB

14

3aKkoH COXpPaHCHUA MAaCChl BCIICCTB,




3aKOH COXpaHEHUs U MPEeBPaIllCHHs
SHEPTUH MPU XUMUYECKUX PEaKIUAX

15 Knaccudukanus XuMHUecKuX peakuui B
HEOPraHUYECKON M OPraHu4eCKOW XHUMHUH.

16 CKOpOCTb peaKIHH.

17 CKOpOCTh peakiuu.

18 [IpakTuueckas pabora Ne 1. «Bousiaue Temaruueckuit
pa3nu4YHbIX ()aKTOPOB HA CKOPOCTh KOHTPOJIb
XUMHYECKON PEAKIIUN»

19 OOparuMeble peakiuu. XUMHUYECKOe
paBHOBECHE

20 OO6paruMeble peakuu. XUMHUYECKOe
paBHOBECHE

21 DNEeKTPONIUTHYECKAs! JUCCOLIUALIHSL.
[TonsiTre o BomopoaHoM nokasarene (pH)
pactBopa. Peakunu HOHHOTO OOMEHa.

22 Peakiiuu noHHoro ooMena

23 I'unponu3 opraHuyecKux u
HEOPraHMYECKUX BEIECTB

24 OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC
peaxiuu.

25 OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC
peaKIuu.

26 [TonsiTre 06 PMEKTPOIU3E PACIIABOB U
pacTBOPOB COJIEH

27 O0001IeHrEe 1 cUCTeEMaTU3alus 3HAHUI
o teme ‘“TeopeTudeckrue OCHOBBI
XUMun”

28 KonrponsHas padorta no pasaeny Temarnueckuii
«Teopernyeckre OCHOBBI XUMUM» KOHTPOJIb

29 AHanmn3 KOHTPOJIBHON paboThI

Heopranuyeckasi xumus (35)

30 Mertabl, uX TOJIOKEHHUE B
[lepuoanueckoii cucteMe XUMUUYECKUX
anemenToB J1. . Menneneesa u
0COOEHHOCTH cTpoeHHs aToMoB. Ob1He
(bu3nvecKre CBOWCTBA METAIIIOB

31 CrnnaBel METaJIOB. DJIEKTPOXUMUYECKUI
psL HAIPSDKEHUM METAJIOB

32 XUMHYECKUE CBOMCTBA BaKHEUIIINX
METaJJIOB (HAaTpHii, Kajuil) U ux
COCIMHEHUI

33 XHWMHYECKUE CBOMCTBA BAKHEUILINX
METaJUI0B ( KaJIbLIM{, MarHui) 1 ux
COCTUHEHUN

34 XHUMHUYECKUE CBOMCTBA BaXKHEUILINX
METaJUIOB (QJTIOMHHHI) U UX COCTMHCHHUM

35 XHMMHUYECKUE CBOMCTBA XpOMA, MEJIU U UX
COCTUHEHUN

36 XuMHYeCcKre CBOMCTBA IIMHKA, JKeJe3a U
UX COeIUHEHNN




37

XUMHUYECKHE CBOMCTBA IIMHKA, JKeJie3a U
HUX COeIUHEHNN

38 [Ipaktuyeckas padora Ne 2. "Pemenune Temarnueckuii
AKCTIICPUMEHTAIIBHBIX 3a]1a4 110 TEME KOHTPOJIb
«MeTtamnbi»"
39 O00011IeHrEe ¥ cUTEMATH3AaIAA 3HAHUHA 11
Teme “Mertaiier”’
40 KoHntponbHas paboTa mo teme Temarudeckuit
“Metamibl” KOHTpPOJIb
41 Hewmertannel, uX Mon0XEeHUE B
[lepuoanyueckoil cucTeMe XUMHUUYECKUX
anemenToB . 1. MenneneeBa u
0COOCHHOCTH CTPOEHHUSI aTOMOB
42 ®du3znyeckue CBOMCTBa HEMETAILIIOB.
AmioTponus HeMETauIoB (Ha puMepe
KHCJIOPOJIa, cepbl, hocdopa U yriepoia)
43 XUMHYECKHE CBOMCTBA raJIOTCHOB
44 XUMHYECKHE CBOUCTBA COSIUHECHUH
rajJoreHOB
45 XHUMHUYECKUE CBOWCTBA CEPhI
46 XUMHUYECKHAE CBOMCTBA COEINHEHNI
cepbl
47 XUMHUYeCcKre CBOMCTBA a30Ta
48 XUMHUYECKHE CBOMCTBA COSTMHCHUM
a3oTa
49 XUMHYeCKHe CBOMCTBA COSIMHEHNH
a3oTa
50 Xumuaeckue cBoicTBa pocodopa u ero
COEeIUHEHUN
51 . TemaTudeckuit
XHUMHUYECKUE CBOMCTBA yIiiepoja
KOHTPOJIb
52 XUMHUYECKHAE CBOMCTBA COEINHEHNI
yriaepoja
53 XHWMHYECKHE CBOMCTBA KPEMHHUS U €T0
COCIUHCHHI
54 [IpuMeHeHNEe Ba)KHEUIINX HEMETAIIOB U
HUX COeIUHEHUU
55 Bpluncnenus o ypaBHeHUIM
XUMHYECKUX PEAKIUi U
TEPMOXUMHUYECKUE PACUEThI
56 O0001IeHrEe ¥ cucTEMAaTH3aIysl 3HAHUH
o teme «HeMeTaminy.
57 [IpakTrueckas padota Ne 3. «Pemenne Temarnueckuit
SKCIEPUMEHTAIIbHBIX 33J1a4 110 TEME KOHTPOJIb
"HemeTammbr'"»
58 Konrponsnas pabora o Teme Tematnyeckuii
«HemeTtamibny KOHTPOJIb
59 Heoprannueckue u opranndeckue
KHUCJIOTBL.
60 Heopranuueckue u opranuyeckue

OCHOBAHMH:




61

AM(poTepHbIE HEOPTraHUYECKHE U
OpPraHUYECKHE COCTMHEHHUSL.

62 I'enernyeckas cBsA3b HEOPraHMUECKUX
BEILIECTB
63 I'enernyeckas CBA3b OPraHUYECKHUX
BEIIIECTB
64 Wtorossiii
HToroBast KOHTpOJIbHAs paboTa
KOHTPOJIb

Xumus 4 Ku3Hb (4)

65

Pone xumun B obecrieueHNH
9KOJIOTMYECKOH, SHEPreTHYeCKON U
MUILEBOM 6e30MacHOCTH, Pa3BUTUH
MEIUIIUHBI

66 [IpencraBnenust 06 00MKX HAYYHBIX
MIPUHIIMIIAX TPOMBILIUIEHHOTO MOJIYYeHHUS
BOXKHEHIIMX BELLIECTB

67 UenoBek B MUpE BENIECTB U MaTEPHAJIOB

68 XuMHsl ¥ 310POBbE YEJIOBEKA




