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IHosicHuTEeILHAA 3aIIUCKA

Pabouas nporpamMma 1o XumMuu Jijist 7 Kjacca COCTaBJI€HA B COOTBETCTBHH C :

. ®enepanbHbiM 3akoHOM Poccuiickoit @enepanuu ot 29 nexadbps 2012 r.
No 273-03 «O6 ob6pazoBanuu B Poccuiickoii denepanun»

. [Hopsiakom OpraHu3allii W  OCYIIECTBICHHUS  00pa3oBaTelIbHON
JESATEIbBHOCTH 10  OCHOBHBIM  0011e00pa3oBaTelIbHBIM  MporpamMmam -
0o0pa3oBareyibHbIM TpPOTpaMMaM HaYyaJlbHOrO OOLIEro, OCHOBHOTO OONIEro u
cpenHero oOmiero o0pa3oBaHUsA, YTBEPXKACHHBIM MpUKa30oM MUHUCTEpCTBA
obpazoBanus u Hayku Poccuiickoit @eneparuu ot 30.08.2013 Ne 1015;

. @denepanbHbIM  TOCYJAPCTBEHHBIM  00pa30oBaTelIbHBIM  CTAaHJAPTOM
OCHOBHOTO 00I1ero 00pa3oBaHus, YTBEPXKICHHBIM, IMpUKazoM MuHHUCTEpCTBa
oOpazoBanuss ¥ Hayku Poccuiickoit ®epeparuun ot 17.12.2010 Ne 1897, ¢
W3MEHEHUSIMU, BHECEHHBIMU IpUKa3oM MuHucTtepcTBa 00pa3OBaHHS U HAyKU
Poccuiickoit @enepaunn ot 31.12.2015 Nel577;

. ITucemom Pocriotpebnanzopa Ne01/476-16-24 ot 19.01.2016

"O BHEIPEHUU CAaHUTAPHBIX HOPM U IIpaBuI".

. VY4eOHbBIM MJIAHOM IIKOJIBI;

. IIporpammoii Kypca XHMUU [JJs 7 Kjacca OCHOBHOW IIKOJIBI
«Xumusi. 7 xkmace» O.C. T'abpuensna, ['.A. [llunapesoii.

. ®denepanbHbIM NIEPEUHEM YUYEOHUKOB, YTBEP>KIICHHBIX, PEKOMEHI0BAaHHBIX
(IOMyIIEHHBIX) K  HWCIOJB30BAaHMIO B  00pa3oBaTeIbHOM  Tpollecce B
00pa3oBaTENbHBIX  YUPEKICHUAX,  PEAIM3YIOIMIMX  MPOrpaMMbl  OOILIEro

00pa3oBaHUs.

PaGouass nmporpaMmMa no XuMum pa3padoTaHa Ha OCHOBe MpOrpaMMbl  Kypca
XAMUU 17151 7 KJ1acca OCHOBHOM HIKOJbI « XUMHS. 7 KIIACCH O.C. I'abpuensna,
I'.A. IMunapeoii, cootBercTBytoed DPI'OC ocHOBHOTO 001I€TO 00pa30BaHUs,
nomyiieHHoM MunnctepcTBoM oOpazoBanus u Hayku Poccuiickoit deneparum.

Heuu:



- (hopmHupoBaHUE CUCTEMBI XMMHUUECKUX 3HAaHWN KaK KOMIIOHEHTA €CTECTBEHHO-
HAay4YHOU KapTHUHBI MUPA;
- pa3BUTHE JIMYHOCTH 00y4Jaroumxcs, OpMUPOBAHUE Y HUX TYMAHUCTHYECKUX
OTHOIICHUN U KOJIOTUYECKH 11eJIeCO00pa3HOro MOBeIeHUs B OBITY U TPYAOBOM
NesITeTbHOCTH;
- BpIpabOTKa MOHMMAaHUS OOIECTBEHHOM MOTPEOHOCTH B Pa3BUTUU XUMUH, &
Takke (OPMUPOBAHNE OTHOIICHUS K XUMHUH KaK K BO3MOXKHOM o0actu Oyayuieit
NPaKTUYECKOHN 1A TENbHOCTH;
- (hopmupoBaHue yMeHHs 0€30MMaCHOTO OOpaIEeHuUs C BEIIECTBAMH,
UCIOJIb3YEMBIMU B MTOBCEIHEBHOM JKU3HH.
3agaum:
— MOATOTOBUThH yYalIUXCAd K BOCHPUATHUIO HOBOTO IMpPEIMETa, COKPAaTUTh U
00JIerYuTh aJanTaIllMOHHBIN TEPHO/I;
— MpOoOYIUTH MHTEPEC K U3YUCHUIO XUMUH;
— 00y4HTh MPOCTEHIIINM IKCTIEPUMEHTAILHBIM HaBBIKaAM;

— copMuUpOBaTh NPEICTABIICHNE O XUMUU KaK 00 MHTETPUPYIOIIEH HayKe.

MecTo npeamera B 0a3UCHOM y4eOHOM ILIaHe

Oco0eHHOCTH coaiepKaHus IPeaMeTa SIBISAIOTCS TIIaBHOW IPUYUHOM TOTO, YTO B
y4eOHOM IJIaHe MpeaMeT «XUMHUSD» TOSBISETCS MOCIEIHUM B PSITy €CTECTBEHHO-
HAYYHbIX IUCLUUILUIMH, TOCKOJIbKY JIJISl €r0 OCBOCHHS O0OY4YarOIIMeCs JTOJKHbI
00JaiaTh JOCTATOYHO XOPOIIO Pa3BUTHIM a0CTPaKTHBIM MbILIUIEHHEM. B mporecce
OCBOEHHMS MPOrPaMMbl Kypca XHWMHUHU JJIsl OCHOBHOM IIKOJIBI O0yYaromuecs
OBJIAJIEBAIOT YMEHUSIMU CTABUTH BOIIPOCHI, HA0JI01aTh, OOBSCHSITD,
KJIACCU(PUIIMPOBATH, CPABHUBATH, IPOBOINUTH IKCIIEPUMEHT U HHTEPIPETUPOBATH
BBIBOJIbI HA €r0 OCHOBE, ONPENEIATh HCTOUHUKN XUMUYECKOW HHPOpMalnu,
MOJTy4aTh ¥ AaHAJTM3UPOBATH €€, a TAK)KE TOTOBUTH Ha TOW OCHOBE COOCTBEHHBIN
uH(OPMAIMOHHBINA MTPOIYKT, IPE3EHTOBATh €r0 U BEeCTU AUCKyccuio. [Iporpamma

KypCa XUMHH IJIA OCHOBHOM IIIKOJIbI pa?>pa6aTI>IBaJIaCL C YUCTOM II€PBOHAYATIbHBIX



HpeHCTaBHeHHﬁ, IMOJIYYCHHBIX O6y‘-IaIOH_II/IMI/IC$I B HaYaJILHOM IIKOJIC IIpru U3y4CHNUHN

OKPY>KaIoIIero MHUpa.

O01mas xapakTepucTuKa npeaMera.

B cootBercTBUUM ¢ DenepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJAPTOM OCHOBHOT'O OOIIETO 00pa30BaHUs 00yJaronuecs AOJKHBI OBIAICTh
TaKUMHU TTO3HABATEIBHBIMU YICOHBIMU IEHCTBUSAMH, Kak YMEHHE (POPMYITHPOBATH
po0JIeMy U THIIOTE3Y, CTAaBUTD IEJIH U 33]]a4H, CTPOUTH ILIAHBI JOCTHKCHHSI
TeJIeH U pelIeHHS OCTaBICHHBIX 33]1a4, TPOBOAUTH SKCIICPUMEHT U Ha €T0 OCHOBE
JIeNIaTh BBIBOJIBI U YMO3AKITIOUCHHUS, IPEJICTABIATh UX H OTCTaUBAaTh CBOIO TOUKY
3penusi. Kpome 3toro, oOy4aromnuecsi JOJHKHBI OBIIAJCTh MPUEMaMHU, CBSI3aHHBIMU
C OIpeeTICHNEM MOHATHI: OTpaHUYNBATh UX, OMMCHIBATh, XapaKTePU30BaTh U
cpaBHMBaTh. ClIeZIOBaTEIbHO, IPH U3YUCHHUH XUMHH B OCHOBHOM IIIKOJIE
oOyJaromuecs: JTOJDKHBI OBJIaJICTh YICOHBIMU JICHCTBUSMU, TIO3BOJISIONUMHI M
JOCTUYb IMIYHOCTHBIX, MPEAMETHBIX U METAPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTATOB.

[Ipennaraemast mporpamma Mo XHMHH PacKpbIBaeT BKJIAJ yI€OHOTO MPEeAMETa B
JOCTH)KEHUE 1IeJIe OCHOBHOTO O0IIIEro 00pa30BaHus U ONPEACISICT BAXKHECUIITHE
coJiepkaTebHbIC JIMHUU TipeaMeTa. [IporeieBTHIecKuii Kype pru3BaH, UCIIOJIb3Ys
UHTEpeC 00yJaromuUXcs K dKCIIepuMeHTaM, chOpMHPOBATh YMEHUE HAOIIOAATh,
JIeJIaTh BBIBOJIBI HA OCHOBE HAOJIOICHUH, ITOJIYIUTh IEPBOHAYATLHBIC TIOHATHS O
KJIaccaxX HEOPTaHWMYECKUX BEIECTB. Pemmars pacueTHbIC 3aja9 HA OCHOBE
UMEIOIIUXCS 3HAHUI 110 MaTeMaTHKe: peliaTh 3aJ1a4d Ha HaXOXKICHHE MacCOBOU

JO0JIN 2JICMCHTA B BCIICCTBC U MacCOBOM A0JIK BCIICCTBA B paCTBOPC.

VY4yebHoe cofep:kaHne Kypca XUMHH BKITIOYAET:
Xumus. BBognslii kypce. 7 kiace. 34 4. B roa, 1 yac B HeJlemo.

IInanupyemble pe3yabTaThl H3yUYeHUsI XUMHH B 7 KJacce.

JInuHocTHBIC:



COPMHUPOBAHHOCTh IMO3HABATEILHBIX HMHTEPECOB Ha OCHOBE Pa3BUTHS
UHTEJJICKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN 00yJarommxcs;
yOSXKICHHOCT, B BO3MOXKHOCTH IIO3HAHUS MPUPOABI, B HEOOXOIUMOCTH
pa3yMHOTO WCIIOJIb30BAHUS JIOCTHIXKCHMA HAYKHM M TEXHOJOTHH ISt
JATBHEHIIIEr0 Pa3BUTHS YEJIOBEYECKOTO OOIIECTBAa, YBAXCHHUS K TBOPILAM
HAYKH M TEXHHKHW, OTHOIICHHE (PHU3UKE KaK DIIEMEHTY OOIICUEIOBEUYECKOM
KYJBTYPHI;

CaMOCTOSITENIbHOCTh B IIPUOOPETEHNH HOBBIX 3HAHUH U MPAKTUIECCKUX YMEHUIA,
TOTOBHOCTh K BBIOOPY JKU3HEHHOTO IMyTH B COOTBETCTBHH C COOCTBEHHBIMU
WHTEPECAMU U BO3MOXKHOCTSIMU;

MOTHBAIMS 00pa30BATEIbHON JIEATEIIFHOCTH IIKOJBHUKOB Ha OCHOBE
JMYHOCTHO-OPUEHTUPOBAHHOTO TIOAX0/1A;

(dbopMHUpOBaHHE IICHHOCTHBIX OTHOIIECHHWH JPYT K JAPYTy, K YUUTEN0, aBTOPaM

OTKPBITUI U U300pETEHUM, PE3YJIbTaTaM 00yUYEHUSI.

MeTaHpe)IMETHI)Ie:

OBJIAJICHNEC HAaBBIKAMHU CaMOCTOSATEIBHOTO TIPUOOPETCHHSI HOBBIX 3HAHHIA,
OpraHM3ayu y4eOHOU ACSITeNbHOCTH, IMOCTAHOBKH IIeNIeH, IUTAHUPOBAHWS,
CAaMOKOHTPOJISI M OIICHKH pE3yJIbTaTOB CBOCH JACSATCILHOCTH, YMCHUSIMHU
MPEJIBUICTH BO3MOXKHBIC PE3yJIbTAaThl CBOMX JCHCTBHIA,

MOHMMAaHHE PA3JIMYUA MEXIAY HCXOJHBIMH (PaKkTaMH M THIIOTE3aMHU ISl HX
OOBSICHEHHS, TCOPETHUCCKHMMH MOJICISIMH W pEalbHBIMH  OOBEKTaMH,
OBJIaJICHHE YHUBEPCAIBHBIMH YYCOHBIMH JICHCTBUSAMH Ha TpHUMEpax THIOTe3
JUIsT  OOBSCHEHUS W3BECTHBIX (PAKTOB W OIKCIEPUMEHTAIBHON IPOBEPKH
BBIJIBUTAEMBIX THITOTE3, Pa3pabOTKH TEOPETUUYECKUX MOJICIICH MPOIIECCOB WIIH
SIBJICHUU

dbopMUpOBaHHEe YMEHHH BOCIPUHUMATh, IepepadaThiBaTh U MPEABSIBIATH
uHQOpMAIIMI0O B CJIOBECHOW, O0Opa3HOW, CHMBOJWYECKON  ¢opmax,
aHAIM3UpPOBaTh W TiepepabaThiBaTh  IMOJYYCHHYIO  HHPOpMAIUIO B

COOTBCTCTBHUM C IIOCTABJICHHBIMHU 3add4aMHU, BBIACIIATE OCHOBHOC COACPIKAHHUC



IPOYMUTAHHOI'O TEKCTA, HAXOJUTh B HEM OTBETHI HA NTOCTaBJIEHHBIE BOIIPOCHI U
u3JlaraTh €ro;

e [pUOOpPETEHHE OIBbITA CAMOCTOSITEILHOTO IIOMCKa, aHajium3a u orbopa
XUMUYECKONM HMH(OpPMALMKM C HCIOJIB30BAHUEM PpA3JIMYHBIX HCTOYHUKOB U
HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTU I PEIIeHUs TO3HABATENIbHBIX 33]1a4;

®  JCIOJIb30BAaHUE 3HAKOBOTO MOJAEIUPOBaHUs ( HAa MPUMEpPE 3HAKOB XUMUYECKUX
AIIEMEHTOB, XUMUYECKUX (HOpMYyI);

® PpAa3BUTHE MOHOJOTMYECKOW M JUAJOTMYECKON pedyH, YMEHUS BBIPAKaTh CBOU
MBICIK ¥ CIHOCOOHOCTH BBICIYUIMBAaTh COOECEIHHKA, MOHUMATh €ro TOYKY
3peHus, MPU3HABATh MPABO JPYrOro YeJ0BeKa Ha MHOE MHEHUE;

® OCBOCHHME IIPUEMOB JIEWCTBHII B HECTAaHJAPTHBIX CHUTyalUsX, OBJAJCHHUE
IBPUCTUYECKUMHU METOJaMH pELIeHUs TPOOIIeM;

e (dopMmHpOBaHHE YMEHHMI pabOTaTh B TPYNNE C BBINOTHEHUEM Pa3IUYHBIX
COLIMAJIbHBIX POJIEH, IPEICTaBIsTh U OTCTAUBATh CBOM B3IJIAIbI U yOEKICHMUS,

BECTH JINCKYCCHIO.

IIpeameTHbIe:

B no3HaBarensHOI cdhepe:

® 3HAHWEC ONPENCICHWH  M3YYCHHBIX  TIOHATHH: YMEHHE  OIKCHIBATh
JEMOHCTPAIIMOHHBIE W CaMOCTOSITEIbHO  TPOBEJICHHBIE  XUMHUYECKHE
IKCIIEPUMEHTHI, UCTIONB3YS AJII ’TOTO POTHOM S3BIK U S3BbIK XUMUH;

® yMEHHE IOJIb30BAThCS METOJaMHU HAYYHOTO MCCIIECOBAHUS SBICHUIN MPUPOJIBIL:
MPOBOJUTh HAOJIONCHWS, IUIAHUPOBATh W BBITIOJHITH OKCIEPUMEHTHI,
oOpabaTbeIBaTh pe3yabTaThl H3MEPEHUN, MIPEACTABISATE PE3YIbTAThl N3MEPECHHIA
C TMOMOIIbIO Tabyuil, TpapukoB H (GopMys, OOHAPYKHMBATh 3aBUCUMOCTH
MEXIy (U3HYCCKUMU BEIMYNHAMU, OOBSICHATH PE3YJIbTaThl U JIEIaTh BEIBOJIBI,
OIICHUBAThH T'PAHUIIBI TOTPEITHOCTEH PE3yIbTATOB H3MEPECHUN;

® Da3BUTHE TEOPETHYECKOTO MBINIJICHUS HAa OCHOBE (POPMUPOBAHUS YMEHUUN
yCTaHaBIMBaTh (HaKThl, Pa3IMYaTh MPUYUHBI U CIEICTBUS, HCIOJIH30BAThH

(1)I/ISI/I‘ICCKI/I€ N XUMHWYCCKHUE MOACIIN,



YMEHHUE pa3inuyarbh IPOCTHIE U CIIOXKHBIEBEIIECTBA, XUMUYECKUE PEAKLIUU,
OIIMCHIBATh UX;

YMEHHE KJIacCU(UIUPOBATh U3YUYEHHBIE OOBEKTHI U SIBICHUS;

CIIOCOOHOCTB J1€N1aTh BBIBOJbI M YMO3AKIOUEHNS U3 HAOIIOJCHUM, N3yYEHHBIX
XAMHUYECKUX  3aKOHOMEPHOCTEW,BBIABUIAaTh  TUIIOTE3bl, OTBICKUBATH U
(dbopMyTupoBaTh JOKA3aTEIbCTBA BHIIBUHYTHIX TUIIOTES.

IIPOrHO3UPOBATh CBOMCTBA HEU3YYECHHBIX BEUIECTB [0 AHAJIOTMUA  CO
CBOWCTBAMU U3yUYEHHBIX;

YMEHHE  CTPYKTYpUPOBaTb  HM3YYEHHBIM  MaTepual U  XUMHYECKYIO
uH(pOpMaIKIO, TOIYYEHHYIO U3 APYTUX UCTOYHHUKOB;

YMEHUE MOJEIUPOBATH CTPOCHHUE aTOMOB JJIEMEHTOB 1-3 MepuonoB, CTpoeHUe

IMPOCTBIX MOJICKYJI,

B 11eHHOCTHO-OPUEHTAIIMOHHON cdepe:

YMEHHE aHAJIU3UPOBATh U OLEHUBATH IMOCIEICTBUS JUISl OKPYXKAIOUIEH cpelbl
OBITOBOII M NPOU3BOACTBEHHOW JEATEILHOCTU YEJIIOBEKAa, CBS3aHHOM C

nepepadOTKOM BEIIECTB;

B tpynoBoit chepe:

dbopMHpOBaHNE HABBIKOB MPOBOJANTH XUMUYECKHUI SKCIIEPUMEHT;

B cdhepe 6e301acHOCTH KUBHEAEATEILHOCTH

YMCECHHC pa3jindaTb OIIaCHBIC U Oe30macHbIe BCIICCTBA,
YMCEHHC OKa3bIBATh IICPBYIO IMOMOIIbL IIPH OTPABIICHUAX, OXKOTIaX M APYIUxX

TpaBMax, CBSI3aHHBIX C BEIIECTBAMH U JJA0OPATOPHBIM 000PYIOBAHHEM.

OOyuaroumuiics HAy4YUTCH:

* OIIMCBHIBATh CBOMCTBA TBép,Z[I)IX, KNIKHX, F3.3006p33HI>IX BCIICCTB, BBIACIIAA UX

CYHICCTBCHHLIC ITPHU3HAKH,

* paCKpbIBATh CMBICJI OCHOBHBIX XUMHWYCCKUX MOHSATUN «aToM», «KMOJICKYJIa»,

«XHUMMYECKHUMN QJIEMCHT», «IIPOCTOC BCIICCTBO», «KCIIOKHOEC BCIICCTBOY,

«BAJICHTHOCTBL», UCIIOJIb3Y 3HAKOBYIO CUCTCMY XUMUU,



* BRIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEILIECTB, a
TaKX€ MaCCOBYIO JIOJI0 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUSX JJIsl OLICHKH UX
MPaKTUYECKON 3HAYUMOCTH;

* MM0JIH30BATHCS JTAOOPATOPHBIM 000PYI0OBAHUEM U XUMHYECKOU MOCYI0M;

* IPOBOJIUTH HECIIOKHBIE XUMUYECKUE OMBITHI U HAOIIOICHUS 32 U3MEHEHUAMHU
CBOMCTB BEILIECTB B MPOIIECCE X MPEBPAIICHUI; COOII0aTh IPABUIIA TEXHUKH
0e30macHOCTH MPU IPOBEICHUN HAOIIOJICHUH U OTIBITOB.

* OIMCHIBATh CBOMCTBA TBEPJBIX, )KUJIKUX, Ta3000pa3HbIX BEIIECTB, BHICIASN UX
CYIIIECTBEHHbIE NMPU3HAKH;

* XapaKTEepU30BaTh BEUIECTBA 10 COCTAaBYy, YyCTaHABIMUBATh MPUUNHHO-
CJICJICTBEHHBIC CBSI3M MEXKIY JJAHHBIMHU XapaKTEPUCTUKAMU BEIIECTBA;

* 00BSCHATH CyTh XUMHUUYECKHX MPOIIECCOB U UX MPUHIMIHAIBHOE OTIINYUE OT
bU3nYECKUX;

* Ha3bIBAaTh MPU3HAKU U YCIIOBUS MIPOTEKAHUS XUMUYECKUX PEAKIIU;

* BBISIBIISITH B IIPOLIECCE KCIIEPUMEHTA TPU3HAKU, CBUAECTEIHCTBYIOIIHNE O
MPOTEKAHUU XUMUYECKOU PEaKInu;

* IPUTOTOBJISATH PACTBOPHI C ONPEAEIEHHON MAaCCOBOM J0JIEN paCTBOPEHHOTO
BEILIECTRA.

O0yyaomuiicsi MOJy4UT BO3MOKHOCTb HAYYUTHCS:

* FPaMOTHO OOpaIIaThCs C BEMIECTBAMHU B ITOBCETHEBHOMN KU3HU;

* 0CO3HaBaTh HEOOXOAMMOCTh COOJIFOACHUS MPABIT SKOJIOTHYECKH 0€30MacHOTO
MOBEACHUS B OKPYXKAIOLIEH NPUPOIHON CpeE;

* IOHUMATh CMBICIT U HEOOXOAMMOCTh COOJTIOICHUS TIPEIITMCAHNMN, TIPEITIaracMbIX
B UHCTPYKITUSX MO UCIOJIH30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHH U JIP.;

* UCTIOJIH30BaTh MPUOOPETEHHBIE KITFOYEBBIE KOMIIETEHTHOCTH NP BHITIOJHEHUN
UCCJIeI0BATENBCKUX MTPOCKTOB MO M3YUYEHUIO CBOMCTB, CIIOCOOOB MOIYYEHUS U
pacro3HaBaHUs BEILIECTBR;

* pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTbD, UCIOJIb3Ys CPEACTBA YCTHOM U
MMChbMEHHON KOMMYHHUKAIIUU TIPU paboTe ¢ TEKCTaMU y4eOHUKA U

JOTIOJTHUTEIHFHOU JTUTEPATYPOd, CITPABOYHBIMU TAOIHUIIAMH, TIPOSBIISATH



TOTOBHOCTb K YBaXKEHHUIO MHOW TOUKH 3PEHUS MIPU OO0CYKICHUH PE3yIbTaTOB
BBITIOJTHEHHON palboThI;

* 00BEKTUBHO OLIEHUBATh WH(GOPMAIIHMIO O BEIIECTBAX M XMMUYECKUX MpoIleccax,
KPUTHYECKH OTHOCUTHCS K NICEBAOHAYYHOM HHPOpMAIINH, HEA0OPOCOBECTHOM
peKiIaMe, Kacaroueicst NCIOIb30BaHUs PA3IMYHbBIX BEIIECTB.

* OpPraHN30BBIBATh, MPOBOAUTH YYCHHUECKUE MPOEKTHI 10 UCCIIEJOBAHUIO CBOWCTB
BEIIECTB, UMEIOIUX BAKHOE NMPAKTUYECKOE 3HAUCHHE.

Kypc paccuutan Ha 34 yuyeOHBIX 4aca B roji M3 pacuera |l yac B HeJemo.

COAEPXKXAHHE.

I'nasa L. IIpeaMeT XMMHUH M MeTOAbI €€ U3y4YeHHUd - 4 yaca

IIpeamer xuMuM. 3HaUYEHWE XUMHUU B JKU3HU COBPEMEHHOrO 4ejioBeka. Tema u
BemlecTBa. CBoiicTBa BellecTB. [I[puMeHeHnE BEIIECTB HA OCHOBE UX CBOMCTB.
SABienus, npoucxoasimue ¢ BemecreaMu. OU3nyecKue SBJICHUS U XUMUYECKHE
peakiuu. BemecTBa, y4aCTBYIOIIME B PEAKLIMM: UCXOIHBIE BELIECTBA U ITPOAYKTHI
peakuuu. I[Ipu3HaKM XMMHUYECKUX pPEaKUUW: W3MEHEHHE LIBETA, BBINAJCHUE WU
pPacTBOpPEHHE OCAJKa, BBIACICHUE I'a3a, BBIACICHUE WM IOIJIOIEHUE TEIUIOTHI U
CBETAa, MOSABJICHUE 3amaxa.

Hao0uroneHue u 3kcnnepuMeHT B XUMMHU. V3ydyeHue m1aMeHu CBEYH U CHUPTOBKH.
['unotesa u BeiBOA. OopmiieHne pe3ynbTaToB HKCIIEPUMEHTA.

IIpakTu4yeckas pabora. 3HaKOMCTBO C JJabOpaTopHBIM 00opyaoBanueM. [Ipasuiia
TEXHUKU 0€30MacHOCTH Mpu paboTre B kabuHeTe (1abopaTopuun) XUMHH.
HNemoncTrpanuu. Buneodparmentsl u cnaiiael «Erumer — poauHa XUMHNY.
Komnekus cTekassHHOW XUMUYECKOW nocyapl. Komnekuus nu3aenuil u3 aaroMUHUS
u ero cruasoB. llosydeHue yriekucioro rasa M €ro B3aMMOJCHCTBHE C
M3BECTKOBOM BOJOM. B3amMoJeMCTBHME pacTBOpa IHUIIEBOM COIbI C YKCYCHOM
KHCJIOTOM. B3anmoneicTBHEe pacTBOPOB MEIHOTO KYNOpOCa W HAIIATBIPHOTO
crupra. [lomKkuranue mepcTsiHON HUTH.

JlabopaTopHble onbITHL. V3yueHue cTpoeHus MIaMEeHU CBEYU U CTUPTOBKH.



I'nasa II. CTpoeHne BelecTB U MX arperaTHbie COCTOSIHUSI- 2 Yaca

Crpoenne BemiecTB. bpoyHoBckoe nBumxenue. duddysus. ATombl. Monekysbl.
OCHOBHBIE TIOJIO)KEHHUSI ATOMHO-MOJIEKYyJisipHOro ydeHusi. Honwl. Bemiecta
MOJICKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHSI.

ArperaTtHbie cocTosiHusi BemecTB. [a3pl. JKugkoctu. TBEpnble BelIeCTBa.
B3auMHble Tmepexoipl MEXy arperaTHbIMU COCTOSIHUSIMH BeIlleCTBa: BO3TOHKA
(cybnmumarnusi) U gecyonuManus, KOHJIEHCAIUsl U UCHapeHue, KpUCTauIh3alus 1
TJIaBJICHUE.

HNemonctpanuun. luddys3us nepmanranara kanus B Bojge. CoOupanue

npudopa JJis OJyueHus ra3a v MPOBepKa ero Ha repMeTHYHOCTb. Bo3-

TOHKa CyXOro JibJla, N0/1a Uiu HadTaanuHa.

JlaGopaTopHusle onbIThbl. Habmonenue 3a OpoyHOBCKUM JBUKEHUEM

(nIBMKeHHWe dacTHIl Tymu B Boje). Juddy3us KOMIOHEHTOB [A€3070paHTa B

Bozayxe. Juddysus caxapa B Bojie. ArperaTHble COCTOSIHUSI BOJIBI.

I'nasa III. Cmecu BelecTB, MX COCTaB- 5 4acoB.

Yucrbie BemecrBa M cMecu. YuncTeie BemectBa M CMeCH. ['OMOreHHBIE H
reTeporeHHble cMecH. ['a3000pa3Hbie, KUJKUE U TBEP/IbIC CMECH.

I'azoBble cmecn. Bo3gyx — mnpupoaHas razoBas cmech. (CocTaB BoO3ayXxa.
OObEMHAsT TOJIsI KOMIIOHEHTA Ta30BOM CMECH KaK OTHOIIEHHE O0BhEMa JTaHHOTO
raza Kk oomemy o0béMy cMmecu. Pacuérsl ¢ UCMOIb30BAHUEM TOHATHS «O00BEMHAS
JI0JIs1 KOMITOHEHTa CMECIH.

MaccoBasi [10Jis1 pPacTBOPEHHOro BemecTBa. [IoHATHE O KOHUEHTpaLUU
pactBopa. MaccoBasi [10JisI PAaCTBOPEHHOIO BEIIECTBA KAaK OTHOIIEHHUE MAaCChI
PAacCTBOPEHHOIO BEIIECTBA K Macce pacTBopa. Pacu€rel ¢ MCmoib30BaHUEM NOHATUS
«MaccoBas J10J1s1 pACTBOPEHHOTO BEILIECTBAY.

IIpakTueckas padora. [IpurorosiieHne pactBopa ¢ onpeaeneHHON

MAacCCOBOM JI0JIC paCTBOPEHHOTO BEILIECTBA.

MaccoBasi gosasi npumecu. [loHsTe 0 TeXxHMYECKOM oOpasiie, 00 OCHOBHOM

KOMITOHEHTE U 0 IpuMecu. MaccoBast 10Ji1 npuMecH. Pacuérsl



C UCIIOJIBb30BAaHNUEM MOHATUS «MACCOBAsS JOJISI IPUMECH.

JemoncTpanum. Pazmuunbie o0pasubl Mpamopa. Komiekuus MuHepasoB U
rOpHbIX nopoA. BuneopparmeHT no oOHapyXeHUIO 00BEMHOM J10JIM KHCIOpO/a B
BO3ayxe. BupeodparmMenTsl W crnaiiael MpamMopHbIX apredaktoB. Kommekius
OBITOBBIX, KOHAWTEPCKUX M MEIULMHCKUX cMmeceil. OOpaslbl MEIUIMHCKUX U
IUIIEBBIX ~ PacTBOPOB  C  YKa3aHMEM  MAcCOBOM  JOJIM  KOMIIOHEHTA.

BuneodparmeHTsl U crnaiabl U3ENIUN U3 BEUIECTB 0CO00I YUCTOTHI.

I'maBa IV. ®u3nyeckue siBjieHUus: B XuMum — 3 yaca.

HexoTtopbie cioco0bl pa3aesnenusi cMeceii. Pazenenue cMmeceil Ha

OCHOBE pa3nuyuil B (PU3NYECKUX CBOMCTBAX UX KOMIOHEHTOB. OTCcTanBaHUE U
nexanranus. Llenrpudyruposanue.

POuiabTpOBaHUE B J1a00paTOpuH, B ObITY U HA Ipou3BoAcTBe. OUIBTPOBAHKE U
dbunbTpar. YcTaHoBKa i (QUILTPOBAHUS W TMpaBuia paboThl ¢ HEil. BwITOBBIE
GbuIBTPHI 11 BOJBI. AZcopOIns. Y CTpOMCTBO MPOTHBOTA3A.

JAucTmiiisuus, WM NeperoHka. /[ucTwumMpoBaHHas BoJa U €€ TMOJYyYECHHE.
[leperonka nedgtu. HedrenpoayKkThi.

IIpakTnueckass paGora. BrlpamuBanue KpUCTALUIOB COJM  (JOMaITHUN
AKCIEPUMEHT).

IIpakTnueckas padora. OunucTka NOBapeHHOMN COJIH.

JemoncTpanuu. Pa3nenenre cMecH NMOPOLIKOB jkejie3a U cepbl. OTcTanBaHUE U
JEKAHTALMsI U3BECTKOBOTO MOJIOKA, MJIM B3BECH MEJIa B BOJIE.

Pa3nenenne BOIHOM CMeCH pACTUTEIBHOTO Maclia € TMOMOIIbIO JEIUTEIbHON
BopoHKU. llentpudyrupoBanue (Ha  UeHTpUdyre HWIM C  [NOMOUIBIO
Buseopparmenta). Kosnekuus cinai1oB ObITOBBIX U MIPOMBIIUIEHHBIX TPUOOPOB, B
KOTOPBIX MPUMEHSAETCA UEeHTpU(YyTUpOBaHUE. Y CTaHOBKA Mg (PUIBTPOBAHUS U €€
paborta. Komiekius OBITOBBIX (UIBTPOB. AICOpOIMs KYKYPY3HBIMU TaJT0YKaAMH
NapoB Maxy4yux BemecTB. KoJeKus moBsS30K M pECIUPATOPOB. Y CTAHOBKA IS

MEPETOHKU KUAKOCTe u e€ pabora (MONydeHHE TUCTUIUIMPOBAHHON BOJIBI).



Buneopparment «PekTudukanuonHas KoJOHHa HedTenepepadaThIBAIOIIETO
3aBojia U cxema e€ ycrpoiictBay. Komnekius «Hedts u HepTenpoayKTh».

JlabopatopHbie onbITHL. DOTALKS CEPBI U3 CMECH C PEYHBIM ITECKOM.

I'naBa V. CocraB BemecTB. XUMHUYeCKHEe 3HAKH U (OPMYJIbI- S Yacos.
XuMu4ecKue 3JieMeHThl. BemecTtBa MOJNEKYISIPHOTO UM HEMOJIEKYJIIPHOTO
CTPOECHUSA. XMMHUYECKAM DJIEMEHT KakK OIPEAEIEHHBIN BUJ aTOMOB. XMMHYECKHE
AJIEMEHTHI B MPUPOAE. DIEMEHTHBIN COCTaB IUIAHETHI 3€MJISI U €€ TE€OJOTHYECKUX
obOonouek. IlpocThle W ciOXHBIE BelecTBA. AJIIOTPONUS U AJUIOTPOIHBIC
MOAU(UKATIAH.

XuMHYecKHe 3HAKH U XUMH4YecKue (opmyiibl. XUMHUYECKUE CHUMBOJBI, HUX
IPOU3HOILIEHWE W Ha3BaHUSA. DTHMOJOTMYECKHE Hayajda Ha3BaHMM XUMHUYECKHX
anemeHToB. Tabiuia xumuueckux saeMenToB JI. 1. MeHneneeBa u e€ cTpykrypa:
nepuo/ bl (0oJibllIMe W Malyible) W TPYMIbl (TJIaBHbIE W MMOOOYHBIE MOITIPYIIIIHI).
OTtaenbHBIE TPYIIBI XUMUYECKHUX 3JIEMEHTOB: IIEIOYHBIE METAJUIbl, T'aJIOIEHBI,
Onmaropoanble ras3pl. Xumuueckue @opMysnbl U GOpMYyJIbHBIE — €AUMHUIIBL.
Koaddummentst u nngexcol. Uudopmarus, KOTOPYO HECYT XUMHUECKHUE CUMBOJIBI
U (OPMYJIBI.

OTHOCUTE/bHbIC ATOMHAsA M MOJIEKYJISIPHas Maccbl. OTHOCHUTENbHAS

aTOMHas Macca KaK BEJIMYMHA, TI0Ka3bIBAIOIIAs, BO CKOJIBKO pa3 Macca

aToMa JaHHOTO 3JIeMEHTa OoJibllie Macchl aTtoma Bojopoaa. OTHOCUTEIbHAs
MOJIEKYJISIpHAs Macca U e€ HaxOoKIeHHue. MaccoBas 101 3JIEMEHTa

B CJIOKHOM BeliecTBe. JlononHurenbHast UHpopMalusi, KOTOPYIO HECYT
XUMH4YecKkue (HopMyJIbl.

JemoHncTpanmuu. BupeopparmenTsl u  chmakabl  «JIEMEHTHBIM — COCTaB
reoJIornyeckux  obojouek  3emun».  AoTponus — Kuciopoaa. Mogenu
(mapocrepxueBbie U CTioapTa—Dbpurieda) MOJEKyJl pa3IuyHbIX MPOCTHIX U
CIOXHBIX BemlecTB. Tabmmma xmmuueckux dsnemeHToB J[. M. Menngeneesa
(xopoTKonepHoHkIil Bapuant). IToprperst 1. 5. Bepuemnyca u

. 1. Menpeneena.



I'maBa VI. IIpocTsie BemecTBa- 4 yaca

Metamnbl. MeTaiibl: XUMHAYECKUE AJIEMEHTBI U IIPOCThIE BEHIECTBA. MeTaibl U
CIUIaBbl B HCTOPHM 4YEJIOBEUECTBA: MEIHBINA, OpPOH30BBIM M IKEJIE3HBIM BeEKa.
3HaueHNne METAJIOB U cI1aBoB. O01IMe pU3nyecKkre CBOMCTBa METAIIIOB.
IIpeacraBuresn merasmwioB. JXXene3o. TexHMUeCKH YMCTOE U XMMHUUYECKU YHUCTOE
xene30. JKeme3o — OCHOBA COBPEMEHHOM NPOMBIIIIIEHHOCTH M CENBCKOIO
xo3siictBa. CIuiaBel Kejie3a: 4YyryHbl M cranu. llepenenbHblidi W JIUTEUHBIN
YyTYHbI, UX 3HAYCHHE. YTJIECPOAUCTAs] W JIETUPOBAHHAS CTAJIM, WX 3HAYCHHUE.
[TonsiTre 0 Y€PHOU U LIBETHOM METAJLTYPTHUHU.

Amomunnii. lcTopus NpOMBIIUIEHHOTO MPOU3BOACTBA altoMuHus. [IpumeHeHune
AJFOMUHUS HA OCHOBE CBOMCTB.

30110TO0. POJIB 30510Ta B HCTOPUHU YETOBEYECTBA. 30JI0TO — METAJLI

IOBEJIMPOB U TAJIOH MUPOBBIX JcHET. [[puMeHeHne 30J10Ta Ha OCHOBE CBOMCTB.
OnoBo, ero cBoWCTBAa M MPUMEHEHHE. AJUIOTPONHS 0JIOBA: cepoe MOEIoe OJIOBO.
«OnoBsIHHAS YyMay.

Hemeramibl. [lonoxenne 3rmemeHToB-HeMeTauioB B Tadmume J[. 1. Menneneena.
brnaroponneie rasel. Amtorponus kuciaopona. CpaBHEHHE CBOWCTB IPOCTHIX
BEILIECTB METAJJIOB U HEMETAJLIOB.

IIpeacraBuresn Hemera/ioB. dochop U ero ammoTpomHbie MOAUPHUKAIINU.
CpaBHeHue CBOMCTB Oenoro u kpacHoro Qocdopa. O6macTu NpUMEHEHUS
dochopa. Cepa um obOnactu €€ TNpPUMEHEHHUSA. YTJIEpOJ, €ro auIOTPOITHBIE
Moaupukamu (anMas u rpauT), UX CBONCTBA U MpUMEHEHHUE. A30T, €ro CBOMCTBA
U IPUMEHEHHUE.

Jemoncrpanuu. Komnekuus metanioB U ciiiaBoB. BuneodparMeHTsl U craiiibl
«MeTtamnsl U CIUIaBbl B UICTOPUM 4esioBeuecTBay. Komtekuusa «HyryHsl U cTaimy.
BuneodparmenTsl u cnaiinbl «XyJI0KECTBEHHbIE U3JIETUS U3 YYTyHA M CTaJM.
Konnekuust uznenuii U3 aqroOMUHUS U €r0 CIUIaBOB. BuneodparMeHThl U Ciiai/ibl
«30J0TO — Marepual IOBEJIUPOB U MHUPOBBIE JeHbIW». KoJmekuus u3nenuii u3

onmoBa. Bumeobparment  «llasame». Kosutekiuss HeMeTalioB — MPOCTHIX



BemiecTB. Buneodparment wnm cmaiin «Kucmopox — BelecTBo TOpeHHUS U
neixanus». [lomydyenne Oemoro  ¢dochopa U U3YYEHHE €r0  CBOWCTB.
BuneodparmeHTs! u

craiiabl «Aimotponus yriaepoaay. Moaeinn KpucTaluIMYeCKUX PEMIETOK

anmasa u rpadura. Komiekius « AKTUBUPOBAaHHBIN YroJib U 00J1aCTH

ero mpuMeHeHus». ['openune cepsl u hocdopa.

JlaGopaTopHblie onbIThI. O3HAKOMIIEHUE C KOJUIEKIIUEW METAIOB U

criaBoB. O3HaKOMIIEHHE € KOJUIEKIMENH HEMETAIIOB.

I'nasa VII. Cinoxxuble BemecTtBa. BanentHocts. — 11 yacos.

BaneHTHOCTh KaK CBOKWCTBO aTOMOB OJHOTO XMMHUYECKOTO 3JIEMEHTA COEAUHATHCS
CO CTPOTO ONpPEAETEHHBIM YUCIOM aTOMOB

JIPYTrOro XMMHYECKOTO 3JIEMEHTA. DJIEMEHTHI C IOCTOSIHHON U IIEPEMEH-

HOW BaJICHTHOCTHIO. BIBOT (hopMyIibl coeiuHEHUs IO BajieHTHOCTU. Ha-

3BaHHUE COCTMHEHUS 110 BaJICHTHOCTH.

Oxcuabl. Okcuabl 1 crocod o0pazoBaHusi UX Ha3BaHUM. OKCUJIBI MOJIEKYJIIPHOTO
¥ HEMOJICKYJISIPHOTO cTpoeHus1. Posib okcuioB B ipupoe. [lapankoBsiii 3 dexT.
IIpeacraBuresn okcuaoB. Boxa, yrinekucisli ra3, okcua kpemMHusa(IV),

UX CBOMCTBA U IPUMEHEHHUE.

Kucaorbl. Kucnotel, ux cocraB u kinaccudukanus. Kucinotsl opranuyeckue u
Heopranundeckue. Uuaukaropsl. Tabiuiia pacTBOPUMOCTH.

ConsiHast 1 cepHasi KUCJIOTHI, UX CBOMCTBA U TPUMEHEHUE.

OcHoBanusi. OCHOBaHMs, UX COCTaB M Ha3BaHuA. ['mapokcorpynna. OCHOBaHUS
pacTBopuMbIe (IIENOYN) U HEepacTBOpUMbIe. MI3MeHeHne OKpacku MHAMKATOPOB B
IeJIOYHOW cpene. ['mapokcuapl HATpus, Kajuus M KajdbLus, MX CBOWCTBA U
IIPUMEHEHHUE.

Comm. Conu, ux coctaB M Ha3zBaHUA. PacTBOpMMOCTH coJied B BOAE. XJOPH]
HaTpus U KapOOHAT KalbliKs, UX CBOMCTBA U IPUMEHEHHE.

Kaaccnpukanusi Heopranmyeckux BemiecTB. BeniectBa, ux kinaccuukanus u
mMHoroo0Opasue. IIpocTsie BemecTBa: MeTamibl U HeMeTauibl. ClI0XKHbIEe BEIIeCTBa:

OKCHUAbl, OCHOBAaHUA, KUCJIOTHI, COJIN.



Jemoncrpauuu. Kosmeknusa oxkcunos. l'amenue m3Bectu. Bosronka «cyxoro
appa». Kommeknusa ocHoBanmi. Komnexkuus kucenor. M3MeHeHue oOkpacku
MH/AMKATOPOB B ILEJOYHOM M KUCIOTHOU cpenax. IIpaBuno pa3baBieHust cepHoi
kucaoThl. OOyrnuBaHue OpPraHMYEeCKUX BEIIECTB U MATEPHAIOB CEPHON KUCIOTOM.
Tabnuna pacTBOpUMOCTH OCHOBAHUM, KUCIIOT U cosiel B Boze. Komekuus coseit.
JlabopaTopHbIe onbITHI. [IponmyckaHue BbIIBIXaEMOTO BO3AyXa Yepes
U3BECTKOBYIO Boay. MccienoBanne pacTBOPOB KMCIOT HHAUKATOPAMHU.

HCCHGI{OB&HI/IG pacTBOPOB IHGJIO‘ICI\/JI HHAWKATOpaMHU.

TemaTuyeckoe JIaHUPOBaHME, 7 KIacc

Tema Koau4vecTBO yacoB
[IpenMeT XUMHUHM U METO/IbI €€ U3yUCHHUS. 4 gaca
CtpoeHue BEeHIeCTB U UX arperaTHble COCTOSTHUS 2 4aca
CmMecH BelecTB, UX COCTaB 5 gacosB
dusnyeckue IBJICHUS B XUMUU 3 gyaca
CocraB BelecTB. XUMHUUYECKUE 3HAKU U (POPMYJIBI 5 yacoB
[IpocTble BemecTBa 4 qaca
CoXHEBIE BellecTBa 11 yacos
Hroro: 34 gyaca




Y4eOHO-TeMaTHYeCKOE IUIAHNPOBAHNE YPOKOB XHMHHU

7 KJaacc

Ne Tema ypoka. Koua-Bo Cpoxu
ypoOKa 4acoB U3y4YeHH s
no
NOPSIAKY
IIpenmer xumMuu U MeToabI €€ u3ydyeHusi. CTpoeHue 4 yaca
BeIeCTB.
1. Urto u3yvaer XuMus 1 1 senens
2. SIBiIeHUS, TPOUCXOISIINE C BELIECTBAMHU. 1 2 Henensd
3. Hab6nronenue u 35KCriepuMeHT B XUMUH. 1 3Henens
4. [TpakTruyeckas padora Ne 1. JlaboparopHoe 1 4 nenens
o0opynoBanue 1 npuémsl padboTsl ¢ HUM. [IpaBuna TeXHUKU
0e30macHOCTH Mpu padboTe B KAOMHETE XUMUU JIEMEHTOB.
CTpoeHue BelleCTB U UX arperaTHble COCTOSTHUS 2 yaca
5. CrpoeHnue BelecTs 1 5 Henenst
6. ArperatHble COCTOSIHUS BEIIECTB 1 6 Henens
CMecH BelllecTB, X COCTAB 5 gyacos
7. Hucrele BelecTBa U CMECU 1 7 Henens
8. I'azoBbie cmecu. OOBLEMHAs 1011 KOMIIOHEHTA 1 8 Hemens
ra3oBOM cMecH
9. MaccoBas 105151 paCTBOPEHHOTO BELIECTBA 1 9 Henmens
10. [TpakTuyeckas padora Ne 2. [IpurotoBienue pactTBopa 1 10 Henens
C 3aJJaHHOM MacCCOBOM J10JIE pacTBOPEHHOIO BELIECTBA
11. MaccoBas 1oyt npuMecei 1 11uenens
du3uyeckue siBJIEHUS] B XUMHU 3 yaca
12. HekoTopsie criocoObl pa3aeneHus cMeceit 1 12 nenens
13. JlucTriuanys, Wiy neperoHka 1 13 nenens
14. [IpakTuueckas padora Ne 4. OuncTka MOBapeHHOM 1 14 nenens
coJiu
Cocras BemecTB. XUMH4YeCKHe 3HAKUA U GOPMYJIbI . 5 yacoB
15. XuMmunueckue 31eMeHThl. [IpocThie U CloKHbIE 1 15 "Henensa
BEILIECTBA
16. XuMuuyeckue 3Haku. Ta0mmna XUMIYECKUX 1 16 Henena
anemenToB /1. V1. MenaeneeBa




17. OTHOCHUTENBHBIE aTOMHASA U MOJIEKYJISIpHAs 1 17 nenens
Macchl
18. IToBTOopenue u o6o0menue Temsl. [logroroska 1 18 Henens
K KOHTPOJILHOH paboTe
19. Konrponsnas padora Ne 1 mo teme «Hucrsie 1 19uenens
BEIIIECTBA M CMECH. XMMHYECKasi CHMBOJIUKA»
IIpocTelie BemecTBa 4 gaca
20. Merasuisl 1 20 menens
21. [IpencraButenu MeTamioB (YypoK — ydyeHUUecKast 1 21 Henens
KOH(pepeHIIHs)
22. Hemeraminl 1 22 uenens
23. [IpencraBuTenu HeMeTaIIOB (YPOK — ydeHUYECKast 1 23 Henens
KOH(EPEHITHS)
CioxHbIe BelecTsa 11yacos
24. BanentHocts 1 24 wgenems
25. CocraBnenue (hopMyIl 1o BaJIeHTHOCTU. Penienne 1 25 Henens
YIPaXHEHUH.
26. Oxcuabl 1 26 "Henest
27. [IpencraBurenu OKCUIOB 1 27 uenens
(ypokx — ydeHndeckas KoH(pepeHIHsI)
28. Kucnotsl 1 28 "Henens
29. [IpeacraBuTenu KUCIOT 1 29 "Henens
(ypokx — ydeHndeckas KoH(pepeHIHs)
30. OcnoBanus. [IpeacraBurenu oCHOBaHUI 1 30 menens
31. Conu. IIpencraBurenu cosei 31 nenens
32. Knaccudukanus HeopraHMuecKuX BEIIeCTB 1 32 nenens
33. O06001IeHuE. 1 33Henens
34. KonTtponbHas padora Ne 2 o teme 1 34nenens

«OCHOBHBIE KJIACChI HCOPraHNUYCCKUX COGHHHGHHﬁ))







