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Bsenenue
Pabouas nmporpamma mo xuMuu Juist 8 — 9 KI1accoB cOCTaBIeHA HA OCHOBE:
®enepanbHOrO roCyIapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAapTa OCHOBHOTO O0IIEro 00pa3oBaHMus;
MPOrpaMMEBI Kypca XuMuu 1iis 8-9 kimaccoB 0011e00pa3oBaTeNbHBIX YIPEKACHUN, OTyOIUKOBAaHHON
mznarensctBoM «lIpocBemenue» B 2019 roxy (PabGouast mporpamMma Kypca XUMHHU K y4eOHHKaM
aBTopoB I .E.Pymsutuca, ®@.I".®enpamana s 8-9 kinaccos, ['apa H.H., 2019r).
B cooTBercTBHH C:
MOJIOKEHHEM O pabodeill mporpamme y4eOHBIX MPEIMETOB, 3JIEKTHBHBIX KYPCOB, CIEIKYpPCOB,
WH/IMBUYAIBHBIX M TPYIIIOBBIX 3aHATHI;
yue6HbIM mmanoM MKOY COIII Ne 18 na 2023 — 2024 y4e6Hbl1ii rox

Paznea L. [lnanupyembie pe3yabTaThbl 0CBOEHHS Y4eOHOI0 NMpeaMeTa

®opMHUpoBaHHE YHUBEPCAILHBIX YUeOHBIX /1€ CTBUIA.

CrangapT ycTaHaBiIMBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOEHHUS OOy4YaroUIMMUCS
OCHOBHOM 00pa3oBaTeIbHOM MPOTPaMMBbI OCHOBHOT'O 00I1IeT0 00pa30BaHMUs:

JIMYHOCTHBIM, BKJIIOYAIOIIMM TOTOBHOCTH M  CHOCOOHOCTh  OOydaromuxcs K
CaMOPa3BUTHIO M JIMYHOCTHOMY CaMOOTpENEIeHUI0, CHOPMHUPOBAHHOCTh HX MOTHUBALUM K
OOy4YeHHIO U IICJICHANPABICHHOW TI03HABATEIIbHONW JIEATETLHOCTH, CHCTEMBI 3HAYUMBIX
COIUAJIBHBIX U MEXKJINYHOCTHBIX OTHOMGHHﬁ, IONEHHOCTHO-CMBICJIOBBIX YCTAHOBOK, OTpaXarolunux
JJUYHOCTHBIC MW TPaAXIAHCKUEC TIIO3MIIMU B JCATCIBHOCTH, COLOUAJIBHBIC KOMIICTCHIIHUUA,
MPaBOCO3HAHUE, CIIOCOOHOCTH CTAaBHUTHh II€JIM W CTPOUTH >KU3HEHHBIC IUIAHBI, CIIOCOOHOCTH K
OCO3HAHUIO POCCUICKON UIEHTUYHOCTH B MOJINKYJIBTYPHOM COLIMYME;

METANIPEAMETHDBIM, BKIIFOYAKOIIIUM  OCBOCHHBIC 06yqa}01u1/1Mncs[ MCKIPEAMETHEIC
MOHATHS W yHUBEpcallbHble  y4yeOHble JAeMCTBUS  (peryiiaTUBHBIC, MO3HaBaTeNIbHBIE,
KOMMYHUKATHUBHBIE), CIIOCOOHOCTh UX MCIOJBb30BaHUA B Yy4YCOHOW, IMO3HABATEIILHOW |
COLIMANIBHOM TMpaKTHUKE, CaMOCTOSITENIbHOCTh IUIAHUPOBAHUS UM OCYILECTBICHHUS y4eOHOM
NEeSTeNbHOCTH U OpraHu3aliy y4eOHOro COTpyAHHUYECTBA C IEJaroraMd M CBEPCTHUKAMH,
MMOCTPOCHNUE WHIMBUIYAJIbHOW 00pa30BaTEIbHONU TPACKTOPHUH;

NpeaIMeTHBIM, BKJIIOUAIOIIUM OCBOEHHBIE OOyYaIOUUMUCS B XOJ€ M3YyUeHHUs y4eOHOro
npeaMeTa yMEeHUsl crienuduueckue JUisl JAaHHOW NMpeaIMEeTHOM 00JacTH, BUAbI AESITENbHOCTH 10
MOJIyUEHUI0O HOBOIO 3HaHUA B paMKax yueOHOro TMpeAMeTa, €ero mpeoOpa3oBaHUI0 H
NPUMEHEHUI0 B  y4YeOHBIX, Y4eOHO-TIPOEKTHBIX U  COLMAJIbHO-TIPOEKTHBIX CHUTYalHsX,
(¢bopMHUpOBaHHE HAYYHOTO THUIA MBIIUICHUS, HAYYHBIX NPEACTABICHUN O KJIIOYEBBIX TEOPHSX,
TUMAaX ¥ BUJAX OTHOIICHUH, BIAJCHHE HAYYHON TEPMHHOJIOTHEH, KIIOYEBBIMU IOHSATHUSIMU,
METO/IaMU U MpUeMaMH.

JIMYHOCTHBIE Pe3yJbTAaTbl OCBOEHHSI OCHOBHOW 00pa30BaTebHON MPOrpaMMbl
OCHOBHOI'0 00111er0 00Pa30BaAHUA OTPAXKAIOT:

- BOCIIUTaHHUE POCCUMCKON IPaXKJAaHCKOW MIEHTUYHOCTH: MATPUOTH3MA, yBakeHUsl kK OTeuecTBy,
MPOLUIOE M HACTOSIIee MHOTOHAIIMOHAIBHOTO Hapojaa Poccum; oco3HaHMe CBOEH ITHHYECKOM
MPUHAJICKHOCTH, 3HAHUE HUCTOPHUH, S3bIKa, KYJIbTYphl CBOETO HApoa, CBOErO Kpas, OCHOB
KYJIBTYPHOTO Hacienusi HapoioB Poccuu U uenoBeuecTBa; YCBOEGHHUE TyMaHHUCTUYECKHX,
JEMOKPAaTUYECKUX M TPAIUIIMOHHBIX [IEHHOCTEH MHOTOHAI[MOHAIHHOTO POCCHIICKOTO OOIIECTBA;
BOCITUTaHHE YyBCTBAa OTBETCTBEHHOCTH U JI0JTa niepe PoanHoii;

- (dopmupoBaHHEe OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTH M CIOCOOHOCTH
oOyyaronuxcs K CaMOpPa3BUTHIO U CaMOOOpPa30BaHUIO HA OCHOBE MOTHBAIUM K OOYYEHHIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M TMOCTPOEHUIO JallbHEUIeH HMHIUBUIYATbHOW TPAeKTOPUHU
oOpa3oBaHus Ha 06a3e OPUEHTUPOBKHU B MHUpe Mpodeccuii U MpoPecCHOHATBHBIX MPEANOUTEHUH,
Ha OCHOBE (JOPMUPOBAHUS YBAKUTEIHHOTO OTHOIICHUS K TPYIY;

- (¢opMupOBaHHE IETOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKd H OOIIECTBEHHON TMPAKTUKU, YUYUTHIBAIOIIETO COIHMANBHOE, KYJIbTYPHOE,
SI3BIKOBOE, TYXOBHOE MHOTOO0Opa3ue COBPEMEHHOTO MHPA;



- (hopMupoBaHNE OCO3HAHHOTO, YBAXUTEIHHOTO M JOOPOXKEIATEIHHOTO OTHOLICHHUS K APYroMy
YEJIOBEKY, €r0 MHEHHUIO, MUPOBO33PECHMIO, KYJIbTYpE, A3BIKY, BEepe, I'PAKIAHCKOW IO3ULUHU, K
HUCTOPUM, KYJIbTYpE, PEIUIvH, TPAIAULMAM, sA3bIKaM, LIECHHOCTAM HaponoB Poccum u Hapoaos
MHUpPa; TOTOBHOCTH W CHOCOOHOCTH BECTH AMAJOT C APYTUMH JIOABMHU U JOCTHTaTh B HEM
B3aMMOIIOHUMAaHU;

- OCBOCHHME COLMAIbHBIX HOPM, NpaBWJI MOBEJIEHUs, posied U (opM cOLMaNbHON KU3HU B
Ipymnax u cooOLIecTBax, BKJIIOUask B3pOCible U COLIMANIbHBIE COOOLIECTBA; yYaCTHE B IIKOJbHOM
CaMOYINpaBJIECHUU U OOIIECTBEHHON XM3HU B IpPEesiax BO3PACTHBIX KOMIETEHIMH C y4ETOM
PErMOHANbHBIX, ITHOKYJIBTYPHBIX, COIIMAJIBHBIX M SKOHOMHYECKUX 0COOCHHOCTE;

- pa3BHTHE MOPAITBHOTO CO3HAHHWS M KOMIICTCHTHOCTH B PEIICHHH MOPAJIbHBIX IMPOoOJIeM Ha

OCHOBE JIMYHOCTHOTO BBHIOOpa, (HOPMHUpPOBAHHE HPABCTBEHHBIX UYYBCTB W HPABCTBEHHOTO

MTOBEJICHUSI, 0CO3HAHHOTO W OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHBIM MOCTYITKAM;

- (QopMUpoBaHWE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIEHWU W COTPYAHHUYECTBE CO

CBEPCTHHKAMH, JCTHbMH CTaplmiero ¥ MJIQANIET0 BO3pacTa, B3POCIBIMH B  IpoIecce

00pa30BaTeNIbHOM, OOIIECTBEHHO MOJIE3HON, YUeOHO-HCCIIE10BATENbCKOM, TBOPUECKON U JPYTUX

BHJIOB JICATEIIBHOCTH;

- (opMHpoBaHHE IEHHOCTH 3J0pPOBOrO0 W 0€30MacHOr0 oOpasza KU3HH, YCBOCHHUE IPABUII

WHIVUBUAYAIBHOTO M KOJUICKTHBHOTO OE€301acHOTO TIOBEJCHHS B UYPE3BBIUYAHHBIX CHUTYaIUsX,

YTPOKAOIINX JKU3HU U 370POBBIO JIFOICH, MPABUJI IOBEICHUS HA TPAHCTIOPTE U Ha JIOPOTax;

- (OpMHPOBAHHE OCHOB SKOJOTHYECKON KYIBTYPHl COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO

9KOJIOTHYECKOTO MBIIIJICHHS, PA3BUTHE OTBITA YKOJOTHUECKH OPUEHTHUPOBAHHOW pedIiekCHBHO-

OIICHOYHOH ¥ MTPAKTUIECCKON JESITEILHOCTH B )KU3HECHHBIX CHTYAIIHSIX;

- OCO3HAHWE 3HAYCHUS CEMbBH B JKU3HH YEJIOBEKa W OOIIECTBA, MPUHATHE IICHHOCTH CEMEHHOMN

KU3HHU, YBOKUTEIbHOE U 3a00TIMBOE OTHOILIIEHHE K YWIEHAM CBOEH CeMbU;

- Ppa3BUTHE ACTETUYECKOTO CO3HAHHS 4Yepe3 OCBOCHHE XYI0’KECTBEHHOTO Hacjenus HapoJ0B

Poccun u Mupa, TBOpYECKOU NESATENHHOCTH 3CTETHUECKOTO XapaKTepa;

- (opmupoBaHHE OCHOB MPABOCO3HAHMS [UIsI COOTHECEHUS COOCTBEHHOTO TIOBEACHUS U

MOCTYIKOB JPYTUX JIIOJed C HPAaBCTBEHHBIMU IICHHOCTSMH U HOpPMamMu IOBEJICHUS,

YCTaHOBJICHHBIMH  3aKOHOAATeNbcTBOM  Poccmiickoii  dexpepanuu,  YOSKICHHOCTH B

HEOOXOIMMOCTH 3allUIaTh MPABOMOPAIOK MPaBOBBIMH CIIOCOOAMH U CpPEICTBAMH, YMEHHI

pealn30BbIBATE OCHOBHBIE COIIMAIILHBIE POJIU B MpeieaX CBOEH J1eecloOCOOHOCTH.
MeTtanpeaMeTHbIe Pe3yJbTATHI 0CBOEHHSI OCHOBHOM 00pa30BaTeIbHON NMPOrpaMMbl

OCHOBHOI'0 00111er0 00Pa30BaHUA OTPAKAIOT:

- YMEHHE CaMOCTOATENIBHO OIMpPENesITh eI CBOEro 00y4eHus, CTaBUTh U (GOPMYIUPOBATH IS

ceOs HOBBIC 3a/1auM B yu€Oe U MO3HABATENbHOMN /IEATEIbHOCTH, Pa3BUBaTh MOTHBBI U MHTEPECHI

CBOEI1 M03HABATEIBHOM JESITENLHOCTH;

- yMEHHE CaMOCTOSITEIbHO IUIAHUPOBATh IMYTH JOCTWKEHHS Ielied, B TOM 4YHCIe

albTepHATHBHBIC, OCO3HAHHO BBHIOMpATh HanOomee 3((HeKTUBHBIE CIOCOOBI pelIeHusT Y4eOHBIX

Y TIO3HABATENIbHBIX 33/1aY;

- YMEHHE COOTHOCUTh CBOM JICHCTBUS C IUIAHUPYEMBIMU pE3yabTaTaMH, OCYIIECTBIAThH

KOHTPOJIb CBOEH JAEATEeIbHOCTH B MPOIECCE JOCTHIKEHHUS Pe3ylbTaTa, OMPENeNATh CIOCOOBI

JEUCTBUI B paMKaxX MPeVIOKEHHBIX YCIOBHHM U TpeOOBAaHUN, KOPPEKTHPOBATh CBOU JICHCTBUS B

COOTBETCTBUU C U3MEHSIOIICHCS CUTYyallnei;

- YMEHHE OIICHUBATh MPABHJILHOCTH BHITIONHEHHS Y4eOHOM 3a/1a4ul, COOCTBEHHBIE BOZMOKHOCTH

e€ pellIeHNus;

- BJaJeHUE OCHOBAMH CaMOKOHTPOJS, CAMOOLIEHKH, MPUHATHS PELICHUH W OCYIIECTBICHUS

OCO3HAHHOTO BBIOOpa B y4eOHOM U MO3HABATEIHHON JNESTENLHOCTH,

- yMEHHE ONpeNeNaTh TOHSITHSA, CO3/1aBaTh OOOOIIeHMs, YCTaHABIMBATh AaHAJOTHH,

KIIaCCU(HUITMPOBATh, CAMOCTOATEIHLHO BHIOMPATh OCHOBAHUS W KPUTEPUM IS KIAacCHUPUKAINH,

yCTaHABIUBATh MPUYUHHO-CIIEACTBEHHBIE CBSI3HM, CTPOUTH JOTHUECKOE PACCYKICHHE,



YMO3aKJIIOueHHUEe (MHIYKTUBHOE, ACIYKTUBHOE U M0 AaHAJIOTUH) U JIeTIaTh BBIBObL;
- YMEHHE CO3/IaBaTh, IPUMEHSATH U MPEOOPA30BHIBATH 3HAKA M CUMBOJIBI, MOJICIIH M CXEMBI IS
penieHus yueOHBIX M MO3HABATEIBHBIX 3a/1a4;
- CMBICJIOBOE YTCHHUE;
YMEHHE OPraHU30BBIBATh YUEOHOE COTPYTHUIECTBO U COBMECTHYIO JIESATEIBHOCTh C YUUTEICMH

CBEPCTHUKAMM; padOTaTh MHIUBHUIYAIbHO U B TPYIINE: HAXOIUTH 00IIee PeIICHHE U pa3penaTh
KOH(IIMKTHI Ha OCHOBE COTJIACOBAHUS MO3UIMIA U YUETa HHTEPECOB; (POPMYIUPOBATH,

- apryMEHTHpOBAaTh M OTCTAaMBATh CBOE MHEHME YMEHHME OCO3HAHHO MCIIOJIb30BATh PEUYEBBIE
CpEICTBA B COOTBETCTBHUM C 3a/1a4€ii KOMMYHMKAILIMM JUUISl BBIPA)KEHUSI CBOMX YYBCTB, MBICIEH U
NOTPeOHOCTEH; TUTAHUPOBAHUS W PETYISIMH CBOCH JESATENbHOCTH; BIIAJCHHE YCTHOH H
MMACBMEHHOM PEYbI0, MOHOJIOIMYECKON KOHTEKCTHOW PEUbl0; pa3BUTHE MOTUBALIMM K OBJIA/ICHUIO
KYJIbTYpOM aKTMBHOTO IOJIb30BaHUS CIOBAPSMH U JPYTMMHU TOMCKOBBIMU CUCTEMAaMHU;

- (GopMUpOBaHHE M pa3BUTHUE KOMIIETEHTHOCTH B 0O0JAacTH HCMOIb30BAaHUS HMH(OPMALMOHHO-
KOMMYHHKAIIMOHHBIX TexHojorui (nanee UKT — komneTeHum);

- (GopMHpOBaHHME U paA3BUTHE SKOJOTMUYECKOTO MBIIIJICHHUS, YMEHHE NPHUMEHATh €ro B
M03HABaTEIbHONH, KOMMYHUKATHBHOW, COIIMAJbHOM NpakTHKE M  Hpo¢eCCHOHAIbHON
OPHUEHTALINH.

BbInycKHUK Hay4YuTCS:

- XapaKTepu3oBaTb OCHOBHBIC MCTOAbI IO3HAHM: Ha6J'IIOJIeHI/Ie, HU3MEPCHHUE, DKCIICPUMCEHT,

- CBOIiCTBa TBEPABIX, JKUAKHX, Fa3006pa3HI)IX BCIICCTB, BEIACIIAA UX CYIIICCTBECHHBIC ITIPU3HAKHU,

- pacCKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX MMOHATHH «aTomM», «MOJICKYJa», «XAMHYECKHUH
AIIEMEHT», «IPOCTOE BEIIECTBO», «CIOXKHOE BEIIECTBO», «BAJIEHTHOCTb», «XHUMHYECKas
peaxius», UCIOoJb3ys 3HAKOBYIO CUCTEMY XUMUU;

- packpbIBaTh CMBICI 3aKOHOB COXPAHEHUS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM TEOPHH;

- pa3nuyaTh XUMUYECKUE U (PU3HUECKUE SIBICHMUS,

- Ha3bIBaTh XUMUYECKHUE FITEMEHTHI;

- OIIpeNIeNATh COCTAaB BEUIECTB 10 UX popMysiam;

- BAJIGHTHOCTh aTOMa 3JIEMEHTA B COCTMHEHUSIX;

- OIIPENIeNSTh TUIl XUMHUUECKUX PEaKLnii;

- Ha3bIBATh MPU3HAKHU U YCIOBHS MPOTEKAHUS XUMUYECKUX PEaKIIHii;

- BBIABIIATH MIPU3HAKHU, CBUIECTEIbCTBYIOLIUE O MPOTEKAHUHU XUMHUUECKON peaKiuu npu
BBITIOJIHEHUHM XUMHUYECKOTO OTIbITA;

- COCTaBJIATH (POPMYJIbI OMHAPHBIX COETUHEHUI;

- COCTaBJISITh yPaBHEHUS! XUMUYECKHX PEAKIIHIA;

- coOmoIaTh nMpaBuia 0e30MacHON pabOThI MPH MPOBEICHUU OIBITOB;

- OJIb30BATHCS TA00PATOPHBIM 000PYAOBAHUEM U MOCYAOM;

- BBIYUCIIATh OTHOCUTEIHHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

- BBIYHUCIIATH MAaCCOBYIO JOJII0 XUMUYECKOTO JIEMEHTA 10 (OpMYJie COSAUHEHUS;

- BBIYHCIATH KOJTUYECTBO, 0OBEM WM MaccCy BEIIecTBa MO KOJIMYECTBY, 00bEMY, Macce
peareHTOB WJIH MPOJAYKTOB PEaKIINH;

- XapakTepu3oBaTh (PM3MUECKHE U XUMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB: KUCIOPOAA U
BOJIOPO/JIa;

- MIOJTy4aTh, COOMPATH KUCIOPO U BOJOPOS;

- pacmo3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPOI, BOJOPOI;

- PacKpbIBaTh CMBIC] 3aKOHA ABOTa/IpoO;

- PacCKphIBAaTh CMBICT MOHITHH «TETIOBOM APPEKT peaKkiiumy, «MOISPHBINA 00bEM»;

- XapaKTepu30BaTh GU3NYECKUE U XUMUYECKUE CBOMUCTBA BOIBL;



- PacKpbIBAaTh CMBICII IOHATHS «PAaCTBODP»;
- BBIYMCIIATH MAaCCOBYIO JIOJII0 PACTBOPEHHOTO BELIECTBA B PACTBOPE;

- IPAUTOTOBJIATH PACTBOPBI C OIIPEAEICHHON MaCCOBOM JI0JIEH PACTBOPEHHOI'O BELIECTBA;

- Ha3bIBATb COCAUHCHHNA N3YUCHHBIX KJIACCOB HCOPraHNICCKHUX BCUICCTB;

- XapaKTepHu30BaTh (PU3NYECKHE U XUMHUYECKUE CBONCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX
BEIIIECTB: OKCHUJIOB, KMCIIOT, OCHOBAHWI, COJICH;

- OIIpENIENATh IPUHAIIEKHOCTh BEILIECTB K ONPEIECICHHOMY KJlacCy COSAMHEHU;

- COCTaBJIATH (DOPMYJIBI HEOPTAaHMYCCKUX COSAMHCHNN M3yUCHHBIX KIIACCOB;

- TPOBOJIUTH OIBITHL, TMOATBEPXKIAIONINE XUMHUYECKHE CBOMCTBA M3YyYEHHBIX KJIACCOB
HEOPraHMYECKHX BEIECTB;

- pacro3HaBaTh OMBITHBIM IYTEM PACTBOPHI KUCIOT M ILIEJIOUYEH M0 U3MEHEHHUIO OKPacKu
WHJIUKATOPA;

- XapaKTEePU30BaTh B3aMMOCBSI3b MEX/Ty KJIJACCAMU HEOPTAaHUUECKUX COSMHEHU;

- packpsiBath cmbici [lepuoanueckoro 3akoHa .M. MenneneeBa;

- 00BACHATH (PU3MUECKUN CMBICI aTOMHOTO (TOPSIKOBOI0) HOMEpAa XMMUYECKOTO AJIEMEHTA,
HOMEPOB I'pYIIIBI U IEpHoJia B nepuoanyeckon cucreMe [[.1. Menneneesa;

- OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHUS CTPOCHHUS aTOMOB, CBOWCTB DJIEMEHTOB B IpeJeiiax
MaJIbIX TIEPUOJIOB U TJIABHBIX TOATPYIIIT,

- XapaKTeprU30BaTh XUMHYECKHUE DJIEMEHTHI (OT BOJOPOA 10 KAJIbIIHsI) HA OCHOBE MX MOJIOXKEHHUS
B nepuoandeckoit cucreme J[.1. MenaeneeBa u 0COOEHHOCTEHM CTPOSHUS X aTOMOB;

- COCTaBJIATH CXEMBI CTPOCHHUS aTOMOB MepBbiX 20 3iieMeHTOB nepuoandeckoit cuctemsl JI.U.
MenneneeBa;

- PacKpbIBAaTh CMBICII TIOHATHI: «XUMHUYECKAs CBS3bY, «IJIEKTPOOTPUIIATEITLHOCTHY,

- XapakTepu30BaTh 3aBUCUMOCTh (PU3MUECKUX CBOICTB BEIIECTB OT TUIA KPUCTAIIINYECKON
peLIeTKY;

- ONPEAENATh BUJI XUMHUYECKOM CBSI3M B HEOPraHUYECKUX COECTMHEHHUSIX;

- n300pakaTh CXEMbl CTPOECHMSI MOJIEKYJ] BEIIEeCTB, OOpa30BaHHBIX pa3HBIMH BHIAMU
XUMHUYECKUX CBI3CH;

- PacKpbIBaTh CMBICII IOHATUH «MOH», «KaTUOH», AHUOH», «AJIEKTPOJUTHD, «HEIIEKTPOIUTHD,
«QIEKTPOJIMTUYECKAs JUCCOLMALMNAY, KOKUCIUTENbY, «CTENIEHb OKUCIEHUSD «BOCCTAHOBUTEIIbY,
«OKHCIICHHE», «BOCCTAHOBIICHUEY;

- OINIPEJEIIATh CTENIEHb OKUCIIEHUS aTOMAa 3JIEMEHTA B COCIUHEHUU;

- PacKpbIBaTh CMBICJ TEOPUHU HIEKTPOIUTUUECKON TUCCOLMALIUY;

- COCTaBJIATh YPABHEHUS ICKTPOJIUTUUECKOMN TUCCOLMALNN KUCIIOT, IIEJI0YEH, COJIEH;

- OOBSCHATH CYIIHOCTbH IMPOILIECCa AIEKTPOJUTUUECKON TUCCOLUMALMU U PEAKIH MOHHOTO
oOMeHa;

- COCTaBJISAITH MOJIHBIE U COKpAIllEHHbIE HOHHBIE ypaBHEHUS peaKlnu OOMEHa;

- OIpeIeNsITh BOBMOKHOCTh MMPOTEKAHUSI PEaKIUii HOHHOTO OOMEHa;

- IPOBOJUTH PEAKLIMH, TIOATBEPKAAIOLINE KAUECTBEHHBIM COCTaB Pa3JIMYHbIX BELIECTB;
OIPEeNENATh OKUCIUTENb U BOCCTAHOBUTEIID;

- COCTaBJISITh YPAaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA;

- Ha3bIBaTh ()aKTOPBI, BIUSIONIME HA CKOPOCTh XUMHUUECKOHN PEaKIInH;

- KJ1acCu(UIUPOBATh XUMUYECKUE PEAKITUU 110 PA3TUYHBIM IIPU3HAKAM;

- XapaKTepU30BaTh B3aUMOCBS3b MEXy COCTAaBOM, CTPOCHHUEM U CBOMCTBAMHU HEMETAJIIOB;

- TPOBOJUTH OMBITHI IO TOTYYEHHUIO, COOUPAHUIO U U3YYECHUIO XUMUYECKHX CBOICTB
ra3000pa3HbIX BEIIECTB: YTIEKUCIOTO ra3a, aMMHaKa;

- pacmo3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: YTIIEKUCIIBINA T'a3 U aMMHAK;

- XapaKTepU30BaTh B3aUMOCBSI3b MEXY COCTaBOM, CTPOCHHEM U CBOMICTBAMHU METAJIIOB;

- Ha3bIBaTh OPraHMYECKHE BEIIECTBA MO WX (OpMyJe: METaH, dTaH, dTUJICH, METAHOJI, ATaHOI,
[JIMIEPUH, YKCYCHAsI KUCIOTa, aMUHOYKCYCHAsl KUCIIOTa, CTEApUHOBAsI KUCIOTa, OJIEMHOBAs



KHCJIOTA, TIII0K03a;

- OLIEHUBATh BIMSHNE XMMUYECKOI'0 3arpsA3HEHNSI OKPYKaIOLEH Cpe/ibl Ha OpraHU3M YEJIOBEKa;

- IPaMOTHO O00OpaIIaThCs C BEMIECTBAMH B IOBCEIHEBHOM KHU3HH;

- OIPENENATh BO3MOKHOCTb IIPOTEKAHUS pEaKLUi HEKOTOPBIX NPEACTABUTEIEH OpraHMYECKUX
BELLECTB C KMCIOPOAOM, BOJIOPOJAOM, METAJUIAMU, OCHOBAaHUSIMU, FAJIOT€HAMHU.

- BLIHYCKHI/IK IMOJIYYHUT BO3MOKHOCTb HAYYUTHCA:

- BBIABUT'aTb U NPOBCPATH SKCIICPUMCHTAJIBHO T'MIIOTE3bl O XUMHWYCCKUX CBOICTBax BCIICCTB Ha
OCHOBE UX COCTaBa M CTPOCHUS, UX CIIOCOOHOCTH BCTYIATh B XUMHYECKUE PEAKIIUU, O XapaKTepe
" OPOAYKTAX pa3jIMYHbIX XUMHWYCCKUX peaKuHﬁ;

- XapaKTepu30BaTh BEIIECTBA MO COCTaBYy, CTPOCHHUIO M CBOWCTBAM, YCTAHABIMBAThH MPUYMHHO-
CJICACTBCHHBIC CBA3U MCKAY JAHHBIMH XapaKTCPUCTUKAMU BCIICCTBA,

- COCTaBJISITb MOJICKYJISAPHBIC W IIOJHBIC HMOHHBIC YPAaBHCHHUSA II0 COKpPAIICHHLBIM HWOHHBIM
YpaBHEHUSAM;

- IPOrHO3UpPOBATH CHOCO6HOCTI> BCIICCTBA NPOABIIATE OKUCIUTCIBbHBIC NI BOCCTAHOBUTCIILHBIC
CBOICTBA C YUETOM CTEIICHEN OKUCIIEHUS DIIEMEHTOB, BXOISAIIHUX B €r0 COCTAB;

- COCTaBJIATh YpPaBHCHUA peaKuHﬁ, COOTBETCTBYIOIIUX ITOCICAOBATCILHOCTU npeBpameHHﬁ
HCOPraHNM4YCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB;

- BBIIBUI'aTb U MTPOBEPATH SKCIICPUMCHTAJIBHO 'MIIOTE3bI O PE3YyJIbTaTax BOS)I@I\/'ICTBI/ISI Pa3InuYHBIX
(hakTOpOB HA U3MEHEHHE CKOPOCTH XUMHUYECKON PEaKIIHH;

- HCIIOJIB30BaTh HpI/I06peTeHHBIe SHaHUA JJId OSKOJOTHMYCCKU TI'paMOTHOI'O0 IIOBCACHUSA B
OKpYKarollen cpere;

- HCIIOJIB30BaTh HpI/I06peTeHHBIe KIIIOYEBLIC KOMIICTCHIUW TIPW BBINIOJIHCHHUM IMPOCKTOB H
y4eOHO-HUCCIEAOBATEIbCKUX ~ 3aad 10 H3YyYEHUIO CBOWCTB, CIOCOOOB TIOJYYCHHS U
pacro3HaBaHUs BEIECTB;

- 00BEKTUBHO OIICHUBATh MH(OPMAITHIO O BEIIECTBAX U XUMHUYECKUX MPOIECCcax;

KPUTUYECKH OTHOCHUTBCS K TICEBJOHAYYHOW WH(MOpMAIMU, HEI0OPOCOBECTHOM peKiIaMe B
CpelcTBax MaccoBOM MH(pOpMAINK;

- 0CO3HABaTh 3HAYEHHUE TEOPETUYCCKUX 3HAHWU IO XMMHUHU IS MPAKTUYECKOU JIESITEIbHOCTH
YeJI0BeKa;

- cO3/1aBaTh MOJICIM WU CXEMBI JUIs PElIeHUs y4eOHBIX M IO03HABATCNIBHBIX 3a/1ay; MOHUMAaTh
HEOOXOIUMOCTh COOJIO/ICHUS MPENUCAHNM, TPETaraéMbIX B HHCTPYKIUAX 11O MCIIOJIb30BAHUIO
JIEKapCTB, CPEICTB OBITOBON XUMHH H JIP.

Paszgen 11
Conepxanue yueOHOro npeamera

B cucreme ecTrecTBeHHOHAay4HOTro 00pa3oBaHUs XUMUS KaK ydeOHBIH MpeaMeT 3aHUMaeT
BAXHOE MECTO B IIO3HAHHMU 3aKOHOB IPHUPOJIbl, (POPMUPOBAHMM HAydHOH KapTHHBI MMpa,
CO3/IaHMM OCHOBBI XMMHYECKHMX 3HAHUH, HEOOXOIUMBIX JJIsl MOBCETHEBHOM *H3HH, HABBIKOB
3JI0pOBOTO M O€30MaCcHOro JJIsl YeJI0BeKa M OKPYXKaIollei ero cpeapl o0pasa )KM3HU, a TaKkKe B
BOCIIMTAaHUH SKOJIOTUYECKOH KYJIbTYpHI.

YCHemHoCTh U3y4yeHUs XHMMHMM CBSI3aHA C OBJIAJCHHMEM XUMHUYECKHM  SI3BIKOM,
coOIto/IeHHeM TpaBuJl 0e30MacHOM padOoThl MPH BBINOJHEHMH XUMHMUYECKOTO SKCHEPUMEHTA,
OCO3HAHMEM MHOTOUYHMCIIEHHBIX CBA3€M XMMHUH C JPYTMMU IIPEIMETaMH IIKOJIBHOTO Kypca.

IIporpamma BKkIO4aeT B ce0sf OCHOBbI HEOPraHMYECKOW M OPraHMYecKOM XUMUH.
I'maBHON upeeil mporpammbl SIBJISETCS CO3/aHME 0a30BOr0 KOMILIEKCAa OMOPHBIX 3HAHWU IO
XMMUH, BBIPAXKEHHBIX B (JOpPME, COOTBETCTBYIOIIEH BO3PACTY 00YUaIOIIUXCS.

B COACPKaHNMU JAHHOTO KypCa IMPCACTABIICHBI OCHOBOIIOJIAraromue XUMHYCCKUC



TEOPETUYECKHE 3HAHUS, BKIIOYAIOIINE U3yYEHHE COCTaBa U CTPOECHHUS BEILECTB, 3aBUCUMOCTH UX
CBOMCTB OT CTPOEHUs, IPOIHO3MPOBAHME CBOWCTB BEILLECTB, MCCIEIOBAHUE 3aKOHOMEPHOCTEN
XMMHMUYECKUX INPEBpAllCHUH M IMyTed YOpaBJIeHWs HMMM B LEIAX IOJY4YEHUs BEIIECTB HU
MaTepuanaoB. TeopeTHUecKyl0 OCHOBY U3y4EHMs] HEOPraHMYECKOM XUMHUHU COCTaBIISIET aTOMHO-
MOJIEKYyJIsipHOE yueHue, [lepuonnueckuit 3akoH [[.M1. MeHneneeBa ¢ KpaTKUMU CBEAEHUSMHU O
CTPOEHUM aToMa, BHUJAX XHMHUYECKOH CBS3HM, 3aKOHOMEPHOCTSX IPOTEKaHMUSI XUMHUYECKHX
peaKuum.
B u3yyenuu kypca 3HauMTEIbHAS POJIb OTBOJUTCS XUMUYECKOMY 3KCIIEPUMEHTY:
MIPOBEJICHUIO IPAKTUUECKUX U JJAOOPATOPHBIX pabOT, ONMUCAHUIO PE3YJIbTaTOB YUEHHUECKOTO
HKCTIEPUMEHTA, COOIIOACHUIO HOPM M IIPaBUJI Oe30MacCHON pabOThl B XUMHUECKOW J1a00opaTopuu.

Peanuzanus naHHO#M mporpaMMbl B Impoliecce OOy4YeHHs] IO3BOJIMT OO0ydaroIluMcs
YCBOMTD KJIFOUEBbIE XMMHUECKNE KOMIIETEHIIMN U MOHATH POJIb U 3HAYEHUE XUMHUU CPEJIU APYTUX
HayK O MPHUPOJIE.

N3yuenne npenmera «XuMmus» B 4acT (OpMHpOBaHUS y OOyyaroOUIUXCs HAyYHOTO
MHPOBO33PEHHUS, OCBOCHHUS OOIIEHAYYHBIX METO/0B (HaONIO/EHUE, U3MEpPEHUE, IKCIEPUMEHT,
MOJENUPOBAHNE), OCBOEHHUS MPAKTUUYECKOTO MPUMEHEHHsS HAayuyHbIX 3HAHUII OCHOBAaHO Ha
MEXIPEIMETHBIX CBA3SIX ¢ mpeameramu: «buonorusy, «I'eorpadus», «ctopusy,
«Jlutepatypa», «MaremaTnka», «OCHOBbI 0€30MaCHOCTH KU3HEAESITEIbHOCTHY», «Pycckuii
SI3BIK», «DU3NKaAY, «DKOIOTHI.

IlepBoHayabHbIE XMMUYECKUE TOHATHS

[Ipeamer xumun. Tema u BemectBa. OCHOBHBIE METOJBI TO3HAHWS: HAOIIOJEHUE,
U3MEpPEHHE, IKCIEPUMEHT. PU3NYECKHE U XUMHUYECKUE ABJIEHUS. UMCThIe BEMIECTBA M CMECH.
Croco0Opbl pazmenenus cMmeceil. AToM. Mosekyna. XUMHYECKHH AJIEMEHT. 3HAKHM XUMHUYECKHUX
sneMeHToB. [IpocThie M ClOXHBIE BemiecTBa. BalleHTHOCTh. 3aKOH MOCTOSHCTBA COCTaBa
BemecTBa. Xumuueckue Gopmynbl. Mamekcel. OTHOCHUTENbHAs aTOMHAas W MOJIEKYJsApHas
Maccel. MaccoBas J0JiI XMMHUYECKOTO AJIEMEHTa B COCAMHEHHMH. 3aKOH COXPAHEHUS MacChl
BemecTB. XuMHYeckue ypaBHeHUs. Koadpduimentsl. YcmoBus W NpU3HAKKA MPOTEKAHUS
XUMHUUYECKUX peakiuii. MoJib — equHHIIa KOJIMYeCTBA BeniecTBa. MoJigpHas macca.

Kucaopoa. Bonopon

Kucnopon — xumuueckuid sneMeHT W mpoctoe BemiecTBO. O30H. CoctaB Bo3ayxa.
du3nyeckue U XMMHUYECKHE CBOWMCTBa Kuciopoja. I[lojiyueHue M NpPUMEHEHUE KHUCIOPOa.
TennoBoit 3¢dekt xumudeckux peakiuil. [loHATHE 00 3K30- M IHIOTEPMUUYECKHUX PEAKIIHIX.
Boaopon — xuMu4ecKkuil 3€MEHT U MpocToe BemecTBO. dusznueckue U XMMHUYECKUE CBOMCTBA
Bojiopona. [lomydenue Bogopona B maboparopun. I[losrydeHne Boopojsia B MPOMBIIIIICHHOCTH.
[Ipumenenne Bogopoaa. 3akoH ABorazipo. MoJsipHbIii 00beM ra3oB. KauecTBeHHbIEC peakiiy Ha
razoo0pasHbie BemecTBa (KUCIOPo, Bogopoa). OObEeMHBIE OTHOIICHUS Ta30B MPH XUMHUUYECKHUX
peaKkusx.

Bopga. PacTBopsI

Bopna B npupone. Kpyrosopot Bozbl B npupoae. @uznueckre U XMMHYECKHE CBOWCTBA
Bojibl. PacTBOpHBI. PacTBOpuMOCTH BeliecTB B Boje. KoHlleHTpanusi pacTBopoB. MaccoBas 10:s
pPacTBOPEHHOTO BEIIECTBA B pacTBOPE.

OcCHOBHBIE KJIACCHI HEOPTAHUYECKHUX COCIMHEHU I

Oxcunpl.  Knaccudukanusa. Homenknatypa. @Dusudeckue CBOICTBA  OKCHIIOB.
Xumuueckue cBoMcTBa OKcuaoB. [lomyuyenue wu  npumeneHwe OKcuAoB. OCHOBaHUS.
Knaccugukanus. Homenknarypa. @usndeckue cBoiicTBa ocHoBaHuU. [losydeHne OCHOBaHMIA.
XuMu4eckue cBoicTBa ocHoBaHMi. Peakmus neltpanuzanuu. Kucnotel. Kriaccuduxarms.
Homenkmarypa. ®usnueckue cBoncrBa KucJIOT. [losyueHue u NpUMEHEHHE  KHUCIOT.
Xumuyeckue cBorMcTBa KUCIOT. MHaukaTtopsl. MI3MeHeHne OKpacku MHAMKATOPOB B Pa3IMYHBIX
cpenax. Comu. Knaccudpuxauus. Homenknarypa. @usndeckue cpoiictBa cosiell. [lomydenue u
MIPUMEHEHHE COJIeh. XMMHUUYECKUE CBOMCTBA cosel. ['eHeTnueckas CBs3b MEXY KilacCcaMH



HeopraHu4deckux coequHeHuil. [Ipobiema 6€30mMacHOr0 UCTIOIB30BAHUS BEIIECTB U XUMUYECKUX

peaKuuii B MOBCEIHEBHOW KU3HU. TOKCUYHBIE, TOPIOYKME U B3PBIBOONIACHBIE BellecTBa. briToBas
XUMUYECKasi FPaMOTHOCTb.

Ctpoenue atoma. Ilepuoguyeckuii 3aKOH U NMEPUOAMYECKA CHCTEMAa XMMHUYECKHX
asnemeHTOB /I.U. MenaeneeBa

Crpoenue aroma: siapo, SHEpPreTHUecKui ypoBeHb. CocTaB sjpa aroma: POTOHBI,
HeWuTpoHsl. M3otomnsl. Ilepuonnueckuii 3axkon .M. Menneneesa. llepuomudeckas cucrema
xumudeckux anemeHtoB [[.M. MenneneeBa. ®u3nueckuii CMBICI aTOMHOTO (MOPSAKOBOTO)
HOMEpa XHMHUYECKOTO JJIEMEHTa, HOMEpa TPYNNbl M TEpPHOJa MEPUOJUYECKON CHCTEMBI.
CTpoeHHE DHEpPreTHYECKUX YpOBHEW aToMoB TiepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
nepuoguueckoi cucremel J[ .M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB aTOMOB
XUMUYECKUX DJIEMEHTOB W MX COCAMHEHUN Ha OCHOBE IMOJIOKEHUSI B MEPUOJUYECKONU CHUCTEME
JI.1. Menneneesa u ctpoenus aroma. 3uadenue [lepuonuyeckoro 3axona JI.1. Menneneena.

CtpoeHue BenecTB. XUMHYECKasA CBA3b

DNEeKTPOOTPHUIIATEIILHOCTh aTOMOB XHMMHUYECKUX AJIeMEHTOB. KoBalieHTHass XuMHUecKas
CBSI3b: HEMoJIApHasi U ToJigpHasi. [loHATHE O BOJOPOIHON CBSI3U U €€ BIUSHUU Ha (HU3HUECKHE
CBOMCTBa BENIECTB Ha ImpuMepe BoAbl. HMoHHas cBs3b. Meramuyeckass CBs3b. [HIIBI
KPUCTAJUTMYECKUX PEIIETOK (aTOMHas, MOJICKYJspHas, MOHHAS, METAJUTMYECKas). 3aBHCHMOCTD
(bM3UYECKUX CBOMCTB BEIIECTB OT THMA KPUCTALNTUICCKON PEIIECTKH.

XuMHUYeCKHE peakiuu

[lonaTne o CKOpOCTM XUMHYECKOW peakiuuu. @OakTopbl, BIHSIOMIME HA CKOPOCTH
xuMmuueckoi peakuuu. [lonstue o karamuzarope. Knaccudukanus XMMHUECKHX peakUuid 1O
pa3IMYHBIM TIPU3HAKaM: YUCIY W COCTAaBY HCXOJHBIX WM TIOJYYCHHBIX BEIIECTB; M3MEHECHHIO
CTENEHEH OKUCJIEHUS! aTOMOB XMMHYECKUX AJIEMEHTOB; MOTJIOIIEHUIO WU BBIIECICHUIO YHEPTUU.
DJIEKTPOJIMTUYECKAS IUCCOIMAUS. OJIEKTPOIUTHI U HEdNeKTposuThl. Monbl. KaTuonsl u
aHWOHBI. Peaknuy WOHHOTO OOMEHA. YCJOBHUS MPOTEKAHUsSI PEAKIUHA HOHHOTO OOMEHa.
DJIEKTPOJIMTUYECKAsT JAUCCOIMALMS  KUCIOT, IMIejoued u coyied. CTeneHb OKHUCIEHUS.
OmnpeneneHne CTENEHUW OKHUCIEHHS AaTOMOB XHMHYECKHUX JJIEMEHTOB B COCIMHECHMSX.
Oxucnurens. BocctanoBuTens. CyllHOCTh OKACIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM.

Hemetausl 1V — VII rpynn u ux coequHeHust

[TosoxkeHne HeMeTayuioB B MEPUOJMYECKOM CHUCTEME XUMHYECKUX ayemeHToB JI.H.
MenneneeBa. OO0mue cBONWCTBa HEMETALIOB. ['ajloreHbl: (Pu3nyeckne U XMMHYECKHE CBOMCTBA.
CoenuHeHns TallOT€HOB: XJIOPOBOAOPOJ, XJIOPOBOAOpPOIHAas Kuciaora u ee couu. Cepa:
¢buznueckue U xumudeckue coiictBa. COEIUMHEHUS Cepbl: CEPOBOJOPOA, CYIb(UIBI, OKCHUIIBI
cepbl. CepHas, cCepHHCTasi M CEPOBOJOPOJHAS KUCIOTHI U UX coJI. A30T: (usmueckue u
xumuyeckue coiictBa. AMmuak. Conn aMMmoHus. OKcuabl a30Ta. A30THAsE KUCJIOTa U €€ COJIU.
dochop: Pusznueckue u xumuueckue cpoiictBa. Coemunenus docdopa: oxcun docdopa (V),
opropochopHast KHCIOTa U €€ CONU. YTiepod: (usmueckue U XUMHUYECKHUE CBOMCTBA.
AnnoTtponus yriaepoza: aiamas, rpadur, kapOuH, ymnepensl. CoequHEHHs yriiepoaa: OKCUIbI
yraepoaa (I1) u (IV), yronapHas kucnota u ee conu. KpemHuii u ero coequHeHus..

MeTaJnibl M UX COCIUHEHUS

[lonoxxeHne MeTaJJIOB B MEPUOAMYECKON cucTeMe XUMHUYecKux isnemeHtoB JI.U.
MenneneeBa. Mertamnsl B mpupojie U ooOmue crnocodbl ux mnonydeHus. OOmme Qusndeckue
cBoiicTBa MeramnoB. OOIIMEe XWMHUYECKHME CBOWCTBA METAIJIOB: PEaKIMU C HEMeTallJIaMH,
KHCIIOTaMH, COJIAIMH. DJIEKTPOXUMUUYECKUN Pl HaNpsoKeHU MetaiioB. Lllenounbsie MeTamisl u
ux coenuHenus. lllenoyHo3eMenbHbIE METAUIBI U UX COEAMHEHUA. AMIOMUHUA. AM(OTEpPHOCTD
okcuga u ruapokcuaa amoMuHus. JKene3o. CoenvHEHMs Kejle3a M UX CBOWCTBA: OKCHBI,
ruapokcu bl u conn xxenesa (11 u 1),

IlepBoHaYa/IbHBIE CBeICHUS 00 OPraHUYeCKHUX BelecTBaX

HepBOHaan'ILHLIC CBCACHHUA O CTPOCHHU OPraHUYCCKUX BCIICCTB. Vr JICBOAOPOJAbI: METaH, 3TaH,



sTUeH. VICTOYHMKM YIIeBOJIOPOJOB: NMPUPOAHBIA Ta3, HedTh, yroms. Kucropoacoaepxkammue
COCIMHEHUS: CIIUPTHI (METAHOJ, ATAHOJI, TJIMIEPUH), KAPOOHOBBIE KUCIOTHI (YKCyCHas! KHCIIOTa,
aMUHOYKCYCHasl KHCJIOTa, CTE€apUHOBas W OJICMHOBas KHCJIOTHI). buonornueckn BaxHbIE
BEIIECTBA: JKUPBI, TIIOK03a, Oenku. XHWMHYECKOE 3arps3HEHUE OKpPYKAIOMIeW Cpeabl U ero
IIOCJIEICTBUSL.

Tunbl pacuyeTHbIX 32/1a4:

Boruncnenue MaccoBoi JOJIM XMMHYECKOTO AJIEMEHTA 110 (OpMYysie COSAUHEHNUS.

YcTaHoBIIeHHE MpocTentieid (GOpMyITbl BEIIECTBA IO MACCOBBIM JIOJISIM XUMHUYECKUX
3JIEMEHTOB.

Bbruncnenus mo XMMHUYECKUM YpaBHEHMSIM KOJIMUECTBA, 00bEMa, MacChl BEIIECTBA 10
KOJIMYECTBY, 00bEMY, Macce peareHTOB WM MPOIYKTOB pPEaKLUU.

Pacuet MaccoBoii 10711 paCTBOPEHHOTO BEIIECTBA B PACTBOPE.

IIpumepHbIe TeMbI IPAKTHYECKUX PA0OT:

JlabopaTopHoe oOopyaoBaHue U IpUeMbI oOparieHus: ¢ HuM. [IpaBuia Ge3onacHo
paboThl B XUMHUECKOH J1ab0opaTOpuH.

OuncTKa 3arpsi3HEHHON MOBapEHHOM COJIM.

[Ipu3Haky MpoTeKaHUs XMMUYECKUX PEAKIUH.

[Tosrydenune Kucaopoaa v U3y4eHue ero CBOMCTB.

[Tosydenune Bogopo/ia ¥ U3y4eHUE €ro CBOMCTB.

[IpuroroBieHne pacTBOPOB € ONPEIEIEHHON MacCOBOM J10JI€H paCTBOPEHHOTO BEIIECTBA.

Pemenue skcriepuMeHTaNbHBIX 334a4 10 TeMe «OCHOBHBIE KJIacChl HEOPraHUYECKUX
COETMHEHUI.

Peakuun nonHoro ooMena.

KauecTBeHHbIE peakii Ha HOHBI B pacTBOPE.

[Tosnydenne aMMuaka 1 U3y4eHHE €ro CBOMCTB.

[Tosydenune yriaekucinoro ra3a ¥ U3y4eHue ero CBOMCTB.

Pemenne sxcniepuMeHTanbHbIX 331a4 o Teme «Hemeramnst IV — VI rpynm u ux
COEIUHEHUNY.

Pemenue sxcnepruMeHTaIbHBIX 33124 10 TeMe «MeTallibl M UX COSAUHEHUY.



Paznen I1l. TemaTnueckoe IVIAHUPOBAaHUE C YKa3aHUEM KOJIHYIECTBA YaCOB,
OTBOJMMBIX HA OCBOEHHE KaXKI0il TeEMbI

8 KJIACC
Ne Koui- IIpumeyanue
Ne | n/m (Mcmoyib30BaHUE
n/m| B Tema ypoka Bo obopynoBanus Touku
TeMe Hacon pocra)
IlepBoHaya/IbHBbIE XUMHYECKUE OHATHS (254)
1 1 [Ipeamer xumuu. Tena u BemecTna. 1
OcCHOBHBIE METO/IbI TIO3HAHUS:
HaOII0ZICHUE, U3MEPEHUE, IKCTICPUMEHT.
2 2 | IlpakTrueckas pabota Nel. JlabopatopHoe 1 [udposas maboparopust
000pyI0BaHNE U TTPUEMBI OOPAILICHUS C RELEON
HuM. [IpaBuna 6e3omnacHoii paboThI B [MudpoBoii qaTuuk
XUMHUecKoM nabopatopun. CTpoeHue TEMIIEPaTyphl
IJIAMEHU. CnuproBka
Cgeya.
3 3 | ®usnyeckue U XUMUYECKUE SIBIICHUS 1
4 4 | Yucreie BemectBa U cMecH. CriocoObl 1
pasaeneHus cMecen
5 5 | Ilpaktuueckas pabota No2. Ouncrtka 1
3arpsI3HEHHON MOBAPEHHOM COJIH.
6 6 | Arom. Monekyna. 1
7 7 | XUMUYECKUH JIEMEHT. 3HAKH XUMUYECKUX 1
3JIEMEHTOB
8 8 [IpocThie U ClIOKHBIC BEIIECTRA. 1
9 9 | BaneHtHOCTh 1
10 10 | 3aKOH IIOCTOSIHCTBA COCTaBa BEIECTBA. 1
11 | 11 | Xumuueckue popmyisl. MHIEKCHI. 1
12 12 | OTHOCUTENBHAS aTOMHAsA U MOJIEKYJISIpHAS 1
Macchbl
13 13 | MaccoBas 10J1s1 XUMHUYECKOI0 DJIEMEHTA B 1
COEJIMHEHUH.
14 14 | BrlunciieHrne MacCOBOM JOJIM XUMHUYECKOTO 1
3JeMeHTa 1o (GopMylie COeTUHEHUS.
15 | 15 | YcranoBneHue npocteiieit popmyIibt 1
BEIIECTBA [0 MACCOBBIM JIOJISIM
XUMHYECKUX JIEMEHTOB.
16 16 | MaccoBast 10JIsI XUMHYECKOI0 DJIEMEHTA B 1
COEIMHEHUU
17 | 17 | 3akoH cOXpaHEHUS MACcChl BEIICCTB. 1 BEChl TEXHOXUMUYECKHE
JleMOHCTpaIMOHHBINH YKCIEPUMEHT. «3aKOH WM 2JIEKTPOHHbBIE; CBEYA,
COXpaHEHUs MacChl BEIECTBY» KoJ10a riockogoHHas 250
MJT; JIOKKa ISl COKUTaHUST
BEILIECTB
18. | 18. | Xumwnueckue ypaBHeHHs. KoadduiimeHTsI. 2
19 | 19
20 | 20 | YcioBus M IPU3HAKK IPOTEKAHUS 1
XUMHYECKUX PEaKIIUH.




21

21

[Ipaktuyeckas padora Ne3. [IpusHaku
MIPOTEKAHUS XUMUYECKUX PEAKIIUM.

22

22

MouJib — eIMHHLIA KOJIMYECTBA BELIECTBA.
Momnspnas macca.

23

23

Mounsipaas macca.

24

24

Kontponsnas padora Nel no teme
<<HepBOHa‘-IaJH)HI)I€ XUMHNYCCKHUEC ITIOHATHUA»

25

25

Boruncnenus no XMMHUYECKUM YpaBHEHUSIM
KOJINYECTBa, 00beMa, MacChl BEIIECTBA IO
KOJIMYECTBY, 00BEMY, Macce peareHTOB Win
IPOJYKTOB PEAKIIMH.

Kucaopoa. Bogopoa (9u)

26

Kucnopon — xumu4decKkuii 3€EMEHT U
npocroe BeulecTBo. O30H. CocTaB Bo3tyxa.

27

duznueckre U XUMUYECKHE CBOMCTBA
KHUCJI0pPO/Ia.

28

w

[Tony4yeHue u NpuMEHEHNE KUCIOPOIa.

29

[IpakTnueckas padota Ned. Ilonyuenue
KHCJIOPOJA U U3Y4EHHE €r0 CBOICTB.

30

Boaopoa — XUMHUYECKHIA 27IEMEHT U
npocroe BeniecTBo. [loryaenue Boiopoia B
naboparopun. [TomydeHue Boiopoia B
MTPOMBIIICHHOCTH.

31

duszndeckne U XUMHUUECKHE CBOMCTBA
Bosiopona. [IpuMenenne Bogopoa.
KadecTtBeHHbIC peakiiuy Ha ra3000pa3HbIC
BelecTBa (KUCIOPOI, BOJAOPOI).

32

[IpakTtuueckas padota NeS. [Tomydenne
BOJIOPO/JIa U M3YYEHUE er0 CBONCTB.

33

3akoH ABorazpo. MosipHbIi 00BEM Ta30B.
OO0beMHbIe OTHOLIEHUS Ta30B MPH
XUMHUYECKUX PEAKIHSIX.

34

BrrunciaeHus mo XUMHYECKUM YpPaBHCHUSAM
KOJINYECTBA, 06’BeMa, MacCChl B€IICCTBA 110
KOJIN4YCCTBY, 06’beMy, MaccCe p€arcHTOB UJIH
IIPOAYKTOB pCAKIINU.

Bona. PacTBopbl. (54)

35

Bopa B npupone. KpyroBopot BojibI B
npupoje. Duznueckne U XUMUYECKUE
CBOMCTBA BOJIbL. J[eMOHCTpaIiMOHHBIN
SKCIIEPUMEHT .

«Pa3noxxeHue BoIbl DIIEKTPUIECKUM
TOKOMY.

npubop IS ONBITOB €
EKTPUICCKUM TOKOM;
UCTOYHUK MOCTOSIHHOTO
TOKa: MPOOUpKH — 2 IIT. ,
IPOHYMEPOBAHHBIE;
JTY4YHHKA; CIHMPTOBKA,
NpOOKH — 2 IIIT, MUHIIET.

36

PactBOpbI. PacTBOPUMOCTB BEILIECTB B BOJE.
KoHnuenTpauus pactBopoB. MaccoBas 101
PacTBOPEHHOTO BEILIECTBA B PACTBOPE.

37

Pacuer maccoBoil 1011 pacCTBOPEHHOTO
BEIllECTBa B pacTBOPE.
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38 4 | Ilpaktuueckas padorta Ne6. [Ipurorosnenue 1
pacTBOPOB C ONPEJIECTEHHON MaCCOBOM
JI0JIEN paCTBOPEHHOT'O BEIECTBA.
39 5 | Kontponbhas pabota Ne2 mo teme 1
«Kucnopox. Bonopoxn. Bonay.
OcHOBHBIE KJIACCHI HEOPraHuveckux coexnuenui (174)
40 1 | Oxcuapl. Kimaccudukanus. Homenknarypa 1
41 2 | ®u3nYecKue CBOWCTBA OKCHJIOB. 1
XUMHYECKUE CBOMCTBA OKCUIOB.
42 3 | lomyuenne u mpuMeHEHHE OKCHIOB. 1
43 4 | OcnoBanwms. Kimaccuduxanus. 1
Howmenknarypa
44 5 | dusnueckue CBONCTBa OCHOBAHMIA. 1
[Tosyaenne ocCHOBaHMIA.
45 6 | XuMudeckue CBOWCTBA OCHOBAHUIA. 1 [Mudposas nabopaTopust
JlaGopaTopHblii oTIBIT . «OCHOBAHUS . RELEON
Peakuus HelTpanuzanum» Hudposoii pH. mtatus ¢
32)KUMOM; TTSTh
XHUMHUYECKHX CTaKaHOB (25
MJ1); TPOMBIBAJIKA.
46 7 | Kucnotsl. Knaccudukanus. 1
Howmenknarypa. ®usnueckue CBOMCTBA
KHCIIOT.
47 8 | IlomyueHnue u mpUMEHEHUE KUCIIOT. 1
48 9 XUMHUYECKHE CBOMCTBA KUCIIOT. Peaxiius 1
HEUTpaIM3aluu.
49 | 10 | Ungukaropsl. U3MeHeHne okpacku 1
WHJMKAaTOPOB B Pa3IMYHbIX Cpeaax.
50 | 11 | Comu. Knaccudukarus. Homenkmarypa. 1
®u3nyecKue CBOMCTBA COJIEH.
51 | 12 | IlomyueHue U MPUMEHEHHUE COJICH. 1
52 | 13 | Xumuueckue cBOWCTBA COJICH. 1
53, | 14, | I'enetmueckas CBsI3b MEXY KJIacCaMU 2
54 15 | HeopraHWYECKUX COCTUHCHHM.
55 | 16 | IIpaktuyeckas padbota Ne7. Pernienue 1 [udposas nabopatopust
AKCIIEPUMEHTAJIBHBIX 33724 110 TeMe RELEON
«OCHOBHBIE KJIACChl HEOPTaHUYECKHIX [udposoii pH. mratus ¢
coenuHeHuiy. «Onpenenenue pH 32)KUMOM; TISITh
pPacTBOPOB KHUCIIOT U HIETOYEH» XHUMHUYECKHUX CTakaHoB (25
MJT); TPOMBIBAJIKA.
56 | 17 | KontposbHas paboTa Ne3 o teme 1
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX
COCMHEHUI.
Crpoenne atoma. Ilepuoanyecknii 3aK0H U EPHOANYECKAS
cucreMa xuMu4ieckux 3jemenToB /I.U. MennaeneeBa (54)
57 1 | Crpoenue aToma: s/1po, SHEPreTUICCKHUH 1
ypoBeHb. CocTaB spa aToMa: MPOTOHBI,
HEUTpOHBI. M30TOIBI.
58 2 [lepuoanueckas cucreMa XUMUYECKHX 1
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anemeHTOB JI.1. Menneneera. ®uszndeckuit
CMBICJI aTOMHOTO (TIOPSIIKOBOT'0) HOMEPA
XUMHUYECKOTO AJIEMEHTa, HOMepa IpYIIIbl U
MEepUO/1a IEPUOJUIYECKON CUCTEMBI.

59

w

ITepuoguueckuit 3akon .M. Menzeneesa.

60

CrpoeHue IHEPreTUYECKUX YPOBHEH
aTOMOB MepBbIX 20 XUMUYECKHX JICMEHTOB
nepuoanydeckon cucremsr .M.
Menaeneena.

61

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
aTOMOB XMMUYECKHUX JIEMEHTOB U HX
COCIMHEHUH Ha OCHOBE TOJIOKEHHS B
nepuoanueckoit cucreme .M. Menneneena
U CTPOCHHS aToMa. 3HAUCHHE
[Tepunoguueckoro 3akona JI.1.
Menneneena.

CtpoeHnue BeniecTB. XuMH4YeCcKas CBA3b (44)

62

1

HNonHas cBA3b.

63

DIIEKTPOOTPUIIATETLHOCTh ATOMOB
XUMHYECKNX 3JeMeHTOB. KoBaieHTHas
XUMHYECKas CBSA3b: HEMOJISIPHAS U
noJisspHas. [loHsTHE O BOAOPOAHOM CBS3U U
€€ BIMSHUY Ha (U3NUECKHE CBOMCTBA
BENIECTB HA MPUMEPE BOJIBI.

64

w

Mertannnueckas CBA3b.

65

Tunbl KPUCTAITMUECKUX PEIIETOK
(aToMHas1, MOJIEKYIIsSIpHasi, HOHHAS,
MEeTaJUTMYECKas). 3aBUCUMOCTh (PU3MUECKHIX
CBOMCTB BEIIECTB OT THIA
KpUCTAJUTMUECKOM peteTku. druHaHcoBast
rpaMOTHOCTb. J[eMOHCTpAaIIMOHHBII
skcniepuMeHT. «TeMreparypa riaBieHUs
BELIECTB C Pa3HbIMH TUIIAMU
KPUCTAJUTMUECKUX PEHIETOK»

[udposas maboparopust
RELEON

Hudposoii naTank
TEeMIIEepaTyphl IIATUHOBBIH;
JATYUK TeMIIepaTypbl
TepMOMapHbIi

Xumuyeckue peakuuu (34)

66

Crenenb okucienus. OnpeaesieHue
CTEIIEHU OKUCJIEHUA aTOMOB XUMUYECKUX
3JIEMEHTOB B COCIUHEHUSAX.

67

Oxucaurenb. BoccTtanoBUTENE.

68

KontponsHas padora Ne4 mo teme
«Ctpoenue aroma. Ileproanueckuii 3aKkoH
J.1. MenneneeBa. CTpoeHHE BELIECTBA»
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9 KJIACC
Ne Kou- IIpumeyanue
Ne | m/m (McnmoJib30BaHue
Tema ypoka BO
nm| B odopynoBanus Touku
TEeMe acon pocra)
XuMnueckue peakinum(24)

1 1 | Crenens okucneHus. OKUCIUTEND. 1
BoccranoBurens

2 2 | CymHOCTh OKUCIUTENHHO-BOCCTAHOBUTEIBHBIX 1
peaKuui.

Kucaopoa. Bonopoa (14)

3 1 | TerutoBo#i 2pPeKT XUMUIECKUX PEAKITHIA. 1 [Mudposas
[TonsiTHE 00 9K30- ¥ SHIOTEPMUUECKHUX naboparopust
peakuusx. JleMoHCTpallMOHHbBIN YKCIIEPUMEHT. RELEON
«TennoBoit 53pPexT pacTBOPEHUS BELLIECTB B [MudpoBoii gaTuuk
BO/JIE» TeMIIepaTyphI

TJTATUHOBBIN
Xumuyeckue peakuuu (94)

4 1 | IlonsTHEe O CKOPOCTU XUMUYECKOH peaklnu. 1 [udposas
@DakTophl, BAUSIIONIME Ha CKOPOCTh XUMUYECKOU naboparopust
peakuuu. [Tonsitue o karanuzarope. RELEON
JleMoHCTpalMOHHBIN ONBIT. «M3ydeHue BIusHus [Mudposoii gaTunk
pa3nu4HbIX (PaKTOpOB TEeMIIepaTyphbl
Ha CKOPOCTh PEaKIun» MJIATUHOBBIN

5 2 | Knaccudukarus XMMHYSCKUX peakIuid 1o 1
Pa3IMYHbBIM MPU3HAKAM: YHUCITY U COCTaBYy
HCXOJHBIX U MOJYYEHHBIX BEIIECTB; U3MEHEHUIO
CTEeTEeHEN OKUCIICHHUS] aTOMOB XUMHUYECKUX
3JIEMEHTOB; MOTJIOMICHUIO WU BBIJICICHUIO
SHEPTruHu.

6 3 DIEeKTPOTUTHYECCKAS TUCCOIUALIHSL. 1

7 4 | DIEKTPOJIUTHI M HEAJIEKTPOJIUTHL. VIOHBI. 1 [udposas
Karuons! u annonsl. JJabopaTopHbIii OMBIT . naboparopust
«CunbHBIC U CITA0BIC AICKTPOJIUTHI RELEON

Hudposoii naTunk
AIIEKTPOTIPOBOJHOCTH

8 5 DIIEKTPOJIMTUYECKAS TUCCOLIMAIIUS KUCIIOT, 1
[IEJIOYEN U COJIEH.

9 6 Peakiiuu nonnoro oomena 1

10 7 | YcioBus NIpoTeKaHUs peaklMid HOHHOTO 1
oOMeHa.

11 8 | Ilpaktnueckas padota Nel. Peakiiuu HOHHOTO 1 [Tudposas
oOMeHa. nabopaTopus

RELEON
[udporoii gaTunk
JIEKTPONIPOBOJHOCTH

12 9 | KonrponbHas padota Nel o reme 1

«XUMUYECKUE PEAKITUN.
Hemeranasl IV — VII rpynn u ux coenmnenus (264)
13 1 | IlonoxeHne HEMETAIIOB B IEPHOINUECKON 1

CUCTEMEC XUMHNUYCCKHX 3JICMCHTOB I[I/I




Menneneesa. O0I11E CBOMCTBA HEMETAILIOB.

14 2 | T'anorensl: pU3N4ECKUE U XUMHUECKHUE 1
CBONCTBA.
15, | 3,4 | CoeauHeHus TaJIOTEHOB: XJIOPOBOJAOPO/I, 1
16 XJIOPOBOJOPOIHASL KUCIIOTA U €€ COJIH.
17 5 | Cepa: pusndeckue u XkMUICCKUE CBOKCTRA. 1
18 6 | CoenuHEHHUs CEPBI: CEPOBOIOPOI, CYIb(HIBL, 1
OKCH/IBI CEPHI.
19 7 | CepHucTas 1 cepoBOJOPOIHAS KUCIOTHI U UX 1
COJIH.
20, | 8,9 | Cepnas kucinoTa. 1
21
22 | 10 | KonutposbHas paboTa Ne2 o teme 1
«Hemertambny
23 | 11 | AzoT: pusHyecKre 1 XUMUIECKHE CBOICTBA. 1
24 | 12 | Ammuax 1
25 | 13 | Conu ammonwusi. JIabopaTOpHEIi OTIBIT. 1 [udposas
«O0pazoBaHue coieil aMMOHUS» nabopaTopust
RELEON
[Mudposoii gaTuuk
AIIEKTPOTIPOBOIHOCTH
26 | 14 | [Ipakruueckas padora Ne2.[TomydeHne ammuaka 1
Y U3Y4YE€HHE €r0 CBOMCTB.
27 15 | Oxkcunsl a3zora. 1
28, | 16, | A30oTHAas KHCIJIOTA U €€ COJIH. 1
29 | 17
30 | 18 | ®ocdop: puznueckre u XUMHIECKHE CBOMCTBRA. 1
31 | 19 | Coenunenus docdopa: okcua pochopa (V), 1
oprodochopHast KUCIIOTa U €€ COJIH.
32 | 20 | Yrueponx: ¢puszHyecKre U XUMHYCCKHAE CBOMCTBA. 1
AnnoTponus yriepoja: anmas, rpadur, kapOuH,
GbynnepeHsl.
33 | 21 | Coeamuenus yriepona: okcuzisl yriaepoaa (1) u 1
(V).
34 | 22 | CoeauHeHus yriepoja: yrojibHas KUCIOTa U €€ 1
COJIN.
35 | 23 | [Ipaktuueckas paborta Ne3. [Tomydyenue 1
YIJIEKUCIIOTO T'a3a U U3yYeHHE €r0 CBOWCTB.
36 24 | KpemMHUl 1 €ro COeTMHCHHUS. 1
37 | 25 | [Ipakruueckas pabota Ne4. Pemienue 1
9KCIIEPUMEHTAJIbHBIX 33/1a4 [10 TeMe
«Hewmeramner 1V — VI rpynn u ux
COCIVHEHUN.
38 | 26 | KoutposbHas paboTa Ne3 o teme 1
«Hemeranns»
Metaunbl 1 ux coeguHenns (144)
39 1 [TonoxeHne MeTaIoB B NEPHOINYECKOMN 1

CUCTeMe XUMHUYeCKHuX dnemeHToB J[.1.
MenneneeBa. O0mue Gpundeckre CBONCTBa
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MeTamioB. @uHaHCOBas T'paMOTHOCTb.

40 2 | Metamisl B IpUpojie U 00IIUE CIIOCOOBI UX 1
MOJTY4CHUSL.
41 3 | O0mue XuMHIECKHE CBOMCTBA METAJIOB: 1
peaKIuu ¢ HeMeTallJIaMH, KHCIIOTaMHU, COJISIMH.
42 4 | DIEeKTpOXUMUYECKUH P HAPsHKEHUI 1
METAJIJIOB.
43, | 5,6 | lllenounsie METAIILI M KX COECIUHEHUSL. 2
44
45, | 7,8 | lllenouyno3eMenbHbIE METAILIBI M X 2
46 COCITMHEHUSI.
47 9 | AmoMuHUI. 1
48 | 10 | AmdpoTepHOCTh OKCH/IA M THIPOKCHIA 1
QTFOMUHHUS.
49 | 11 | XKemne3o. 1
50 | 12 | CoeauHeHwus xene3a M KX CBOMCTBA: OKCH/IBI, 1 [Mupposas
ruapokcu bl u conn xkenesa (1 u 111). nabopaTopwst
JlaGopatopusiii onbIT N2 11. «XKeneso. RELEON
OKucIIeHHE XKene3a BO BIIAXKHOM BO3yXe» [Mudposoii gaTuuk
JTABJICHHSI
51 | 13 | IIpaktudeckas pabota NeS. Perenne 1
IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «MeTasuTbl
Y UX COCJIMHCHUS.
52 | 14 | KontpoasHas paborta Ne4 o teme «MeTtaisl 1 1
UX COCTUHCHUSD)
IlepBoHayasbHBIE CBeleHUs 00 OpraHuvdecKux BemecrBax (144)
53, | 1, 2 | IleproHavanbHbBIE CBEACHUS O CTPOCHUH 2
54 OPraHNYeCKUX BEIIECTB.
55, | 3,4 | YrneBomoposl: METaH, ITaH. 2
56
57 5 YTIeBOAOPOIbI: ATHIICH. 1
58 6 | McTo4HMKH yIIIeBOIOPOIOB: MPUPOIHBIN ra3, 1
He(dThb, yrob.
59 7 Kucnopoaconepxaiiye COeIMHEHUSI: CTUPTHI 1
(MeTaHOJI, ATaHOJI, TJIUIEPUH)
60, | 8,9 | Kucnopojcoaepsxaliye coeMHECHU: 2
61 KapOOHOBBIE KUCIOTHI (YKCYCHAst KUCIIOTA,
CTEapHHOBAs M OJICHHOBASI KHCIIOTHI,
AMHHOYKCYCHAsl KUCJIOTA).
62 10 | buosorndecku BaKHbIC BEIIECTBA: KHUPBHI. 1
63 11 | Buosornuecku BakHbIE BELIECTBA: TJIFOKO3A. 1
64 | 12 | buonoruyecku BasKHbIE BEIIECTBA: OCIIKH. 1
65 | 13 | KontposbHas padota Ne 5 «IlepBoHauanbHble 1
CBEJICHHSI OPTaHUYECKHUX BEIIECTBY.
66 | 14 | Xumuueckoe 3arpsiz3HEHUE OKpYXKarolei cpe/ibl 1
U €T0 MOCIIECTBUSI.
OcCHOBHBIE KJIACCHI HEOPTAHUYECKHUX COeIMHEeHU (24)
67 1 | [IpoGiema 6e30MaCHOTO UCHOIB30BAHUS 1

BCIICCTB U XUMHNYCCKHNX pCaKI_II/Iﬁ B

16




HOBCEIHEBHOU KU3HU.

TokcHUHBIE, TOPIOYHE U B3PBIBOOIIACHBIE
BelllecTBa. beITOBass XUMHUYECKasi TpaMOTHOCTb.
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