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ITOSACHUTEJ/IbHASA 3AIINCKA

[IporpaMma MO XWMHMM Ha YpOBHe OCHOBHOro o0iijero o6pa3oBaHus
COCTaB/ieHa Ha OCHOBe TpeOOBaHUII K pe3y/jbTaTaM OCBOEHUs OCHOBHOMU
obpa3oBareIbHOM TTPOrpaMMbl OCHOBHOTO 0011jero 00pa30BaHus, MpeCTaBIeHHBIX
B ®I'OC OO0, a Takke Ha OCHOBe deaepasbHONi paboyeil TpoOrpaMMbl
BOCITUTaHUS U C YUETOM KOHIIETILUY MperofiaBaHusl yueOHOro npeaMeTa « XuMUsi»
B 00Opa3oBaTe/ibHbIX OpraHu3anusx Poccuiickoii ®eeparium.

[TporpamMma 10 XWUMWU [aéT TIpe/iCTaB/eHWe O Iie/isix, oO0Ilel cTpaTervuu
oOydyeHHMs,, BOCIHMTAHMS ¥ Ppa3BUTHA O00yuarolUXCs CpeACTBAMH yueOHOro
ripeiMeTa, yCTaHaB/iuMBaeT  o0si3aTeslbHOe  TIpeIMETHOeE  COZieprKaHue,
npelycMaTpuBaeT pacrpejie/ieHde ero Mo KjiaccaM U CTPYKTypHpOBaHHE TI0
pa3zesaM U TeMaM TIpOTpaMMbI TI0 XHWMHH, OTpeje/isieT KOJIMYeCTBeHHble U
KaueCTBeHHbIe XapaKTepPUCTUKU coJieprKaHus, pPeKOMeH/[yeMY0
10C/Ie/OBAaTeIbHOCTh ~ M3YUeHUsT XUMHHM C yY6TOM  MEXIpPeJMeTHbIX U
BHYTDHUITPEIMETHBIX ~ CBsI3€M, JIOTUKM y4eOHOTO Tipoijecca, BO3PACTHBIX
ocobeHHOCTeM 00ydJarolUXCsi, OTMpeZe/sseT BO3MOKHOCTH TpeaMeTa  AJis
peanu3aiiii TpeOOBaHWI K pe3yibTaTaM OCBOEHHSI OCHOBHOHM 00pa3oBaTe/bHOM
TIporpamMMbl Ha YPOBHE OCHOBHOT'O 00I1iero obpa3oBaHus, a Takke TpeboBaHUI K
pe3ysibTaTaM 00yueHHUsI XUMHUM Ha YPOBHe Iieield U3yueHUs TIpeiMeTa ¥ OCHOBHBIX
BUJOB yueOHO-TIO3HABATe/bHOW fIeITe/TbHOCTH O0ydYaroIerocsi 1o OCBOEHHIO
yueOHOTO Co/lep>KaHMS.

3HaHWe XHMWUU CJIY>KUT OCHOBOW Jjis (hOpMUpPOBaHUS MUPOBO33PEHUS
oOyuarolierocsi, ero rpeJCTaB/eHU O MaTepUaTbHOM eJUHCTBE MHPA, BaXKHYIO
ponb WrparT (opMUpyeMble XUMHeW MpeZCcTaB/ieHHus O B3avMOIIPeBpaIljeHUsIX
Hepruv M 00 3BOJIIOLIMK BeIlleCTB B TPUPOZE, O MyTSAX pelleHusi ra00aibHbIX
1po0/ieM yCTOMUMBOIO Pa3BUTHS Ue/IOBeUeCTBA — ChIPheBOM, 3HEPreTUUeCKOM,
TIUILeBOU 1 KOJIOTMUeCKOU 6e301acHOCTH, Mpob/ieM 37paBoOXpaHeHusl.

N3yueHue Xx¥umuu:

criocobCcTByeT — peanu3alldd  BO3MOXKHOCTeW  Jjid  CaMOpa3BUTUSL U
dhopMHpOBaHUs KYJIbTYPbl TMUHOCTH, €€ 00111ei ¥ (PyHKIIMOHA/IbHON TPaMOTHOCTH;

BHOCHUT BKJaJ, B (hOpMUPOBaHME MBIIIJIEHUsT U TBOPUECKUX CIIOCOOHOCTeMH
o0Oyuaroluxcs, HaBBIKOB WX CAMOCTOSTE/JIbHOM yueOHOW  /iesTe/TbHOCTH,
9KCTIepUMEeHTa/lbHbIX W UCCAe/I0BaTeNIbCKUX YMeHHM, HeoOXOJWMBIX Kak B
TOBCEJHEBHOM >KU3HH, TaK Y B NPO(ECCUOHAILHOM JesTe/IbHOCTH;

3HaKOMHUT CO creludrKOd HayuHOTO MBIILIEHUs, 3aK/Ia/[bIBaeT OCHOBBI
1[e/TOCTHOTO B3TJIsiZia Ha eJUHCTBO MPUPO/bI U YesIOBeKa, SIB/ISIeTCSI OTBETCTBEHHBIM
3Tarom B (OpMHUPOBAHMY eCTeCTBeHHO-HayYHOW TPaMOTHOCTU 00yYaroIIuxcs;



crocoOcTByeT (hOPMHMPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K eCTeCTBEHHO--
HayuYHbIM 3HaHUSIM, K TIPUPOJE, K YeJI0BEKY, BHOCUT CBOM BKJ/aJ, B 3KOJIOTUUECKOe
obpa3oBaHue 00yUarouxCs.

[aHHble HampaB/ieHUS B OOyueHWH XUMUU 00eCreurBarOTCS CHerUPUKOM
colep>kaHUsI  yueOHOro  mpeamMeTa, KOTOPBIA  SIBASETCS — I1eJaroruyecku
aZlaNTUPOBAaHHBIM OTpa)keHWeM 0a30BOM HAayYKH XMMHH Ha OIpe/ie/IEHHOM JTarie eé
pa3BUTHSL.

Kypc xuMuM Ha ypOBHE OCHOBHOT'O 001ijero o6pa3oBaHHWs OPHEHTHPOBAH Ha
OCBOeHMe OOyYaroIMMHCS CHUCTEMBI ITepBOHAYA/IbHBIX ITOHATHH XWUMHH, OCHOB
HEOpraHWYeCKOM XMMHMM M HEKOTOPBbIX OTAEeIbHbIX 3HAUUMBIX TIOHSTHUU
OpraHhuYeCcKou XUMUHU.

CTpyKTypa cojep>XaHusi MpOrpamMMbl 10 XUMHK C(OPMHPOBaHa Ha OCHOBE
CHUCTEMHOI0 TojxoAa K eé u3yueHuto. Cozep)kaHue CKIabIBaeTCs U3 CUCTEMbI
TOHATHUH O XMMUYECKOM 3/IEMEHTE M BeleCTBEe U CUCTEMBI TTIOHATHUH O XUMUYECKOU
peakiiut. OO6e 3TU CHUCTeMbl CTPYKTYPHO OpPraHW30BaHbl TI0 TMPUHLIUAIY
MoC/ej0BaTe/IbHOTO Pa3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKUX Mpe/CTaBIeHuN
pa3HOro YPOBHSI:

- aTOMHO-MOJIEKYJISPHOTO Y4Y€HHs KaK OCHOBBI BCET'0 eCTeCTBO3HAHUS;

- Ilepuoguueckoro 3akoHa [I. V. MeHzjejieeBa KaKk OCHOBHOT'O 3aKOHa XUMUWY;

- y4eHMs1 O CTPOEHUM aTOMa U XUMUYEeCKOU CBSI3Y;

- TIpeACTaB/ieHHA 00 37eKTPOJUTHUYECKOM [AWCCOI[MAI[MH  BeIeCTB B
pacTBOpax.

TeopeTyeckrie 3HaHUSI PACCMaTpPUBAIOTCSA HAa OCHOBE 3MITMPUYECKU
TO/TyYeHHbBIX U OCMbIC/IEHHBIX ()aKTOB, pa3BMBAIOTCS TOC/e/l0BaTe/TIbHO OT O/IHOTO
YPOBHS K [JIPyrOMYy, BBITIOJNHSAS (YHKIUA OOBSCHEHWS U IIPOTHO3MPOBAHUS
CBOWCTB, CTPOEHMUSI U BO3MOKHOCTEHM TMPAKTAUECKOr0 MPUMEHEHHS U TIOTyYeHUs
M3yuaeMbIX BellleCTB.

OcBoeHuWe TpOrpaMMbl TI0 XUMHUUA  CIIOCOOCTBYyeT  (hOPMHPOBAHUIO
rpe/ICTaB/IeHUsI 0 XMMUUEeCKOW COCTaBJ/IAIOILE HayYHOM KapTHMHBI MMpPa B JIOTHKE
eé CUCTeMHOM TIpUPOAbI, LEHHOCTHOTO OTHOIIEHWS K HAy4HOMY 3HaHUIO U
MeTOJaM TMO3HaHUS B HayKe. M3yueHWe XWUMUH MPOUCXOAUT C MNPUBIEYEHUEM
3HAHUW W3 paHee W3yUeHHBIX Y4eOHBIX TMpeAMeTOB: «OKpY’Karoluii MHUpP»,
«buonorus. 5-7 Knaccbl» U «Pur3MKa. 7 Knacc».

[Ipy wu3yyeHUH XUMHUU TIPOMCXOAUT (POPMUpPOBAHME 3HAHUM OCHOB
XUMHUUECKON HayKh Kak 00/1aCTM COBPEMEHHOTO eCTeCTBO3HAHHS, MPaKTHUeCKOU
JleATeJIbHOCTU YejloBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOU KYJIbTYDBI.
3ajjaua yueOHOro IpeZjMeTa COCTOUT B (DOPMHUPOBAHMHM CHCTEMBI XMMHUYECKHX
3HaHUM — Ba)KHEWIINX (PaKTOB, MOHSATHI, 3aKOHOB U TeOPeTUUeCKUX TM0JI0KeHHUH,
JNOCTYIHBIX 0000I[eHHH MHWPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



npuoOIlleHWd K HayyHbIM MeTO/aM II03HaHWsl TIPM HW3yUYeHHWH BeIeCTB U
XUMWYECKUX peaklui, B ()OPMUPOBAHUU U Pa3BUTHM TO3HABATE/SbHbIX YMEHUN U
WX TIpUMEHeHHWU B YyueOHO-TIO3HaBaTe/JbHOM U yuyeOHO-MCC/e/10BaTe/IbCKOM
JesiITe/IbHOCTA, OCBOEHWM TIpaBWI Oe3omacHoro obOpailjeHusi C BelljeCTBaMH B
MOBCeJHeBHOM JKU3HU.

[Tpu u3yueHUM XMMHUW Ha YPOBHE OCHOBHOTO 001ijero obpa3oBaHUsi BayKHOe
3HaueHue TIpUo0pey Takue 1ie/d, Kak:

- (opmupoBaHMe WHTE//IEKTyaTbHO Ppa3BUTOM JIMUHOCTH, TOTOBOM K
camo00pa30BaHUI0, COTPYAHUUYECTBY, CAMOCTOSITEJTbHOMY TIPUHSTHUIO peIleHuH,
CTI0COOHOM a/IanTUPOBATHCS K OBICTPO MEHSIFOIIIUMCS YCIOBUSIM JKU3HHU;

-  HampaB/eHHOCTb O00yuyeHMss Ha CUCTeMaTHdeckoe TIpUOObIeHNe
oOyyJaroImxcss K CaMOCTOSITe/TbHOM I103HaBaTe/NbHON [1eATeTbHOCTH, HayUHbIM
MeTo/laM TI03HaHMs, (POPMHPYIOIIMM MOTHBAI[UI0 W pPa3BUTHeE CIIOCOOHOCTeH K
XUMUWY;

- obecrieueHure yCI0BHM, CITIOCOOCTBYIOIIUX MPHOOPeTEeHHIO 00YUarOI[IMUCS
OTbITa pa3HOOOpa3HOl /leATeNbHOCTH, TO3HAHWS W CaMOTO3HAHUs, KIFOUEeBBIX
HaBBIKOB (K/IFOUEBBIX KOMIIETEHI[MI), MMEIOI[MX yHUBepCa/JbHOe 3HaueHue [Jis
pa3/IMYHbIX BUIOB /leTe/IbHOCTH;

- dopmupoBaHue o0Omieli (YHKIMOHAJLHOM W eCTeCTBeHHO-Hay4YHOM
TPaMOTHOCTH, B TOM UHCJIe YyMeHUMd OOBSICHITH W OLIeHWBaTh SIBJIEHUS
OKpY’Karolllero MUpa, MCIO0JIb3ysl 3HAHWS U OIBIT, TMOJy4YeHHble MPU W3Y4YEeHUU
XUMUH, TIPUMEHSITh WX TpU pellleHUd TMpobsieM B TIOBCEJHEBHOW »XU3HU U
TPY/JJOBOM [leATe/TbHOCTY;

- ¢opmupoBaHre y 0OyuaroluXxCs T'YMaHHCTHYECKUX OTHOIIEHUH,
TOHUMAaHUs LIEHHOCTU XWUMHWYeCKMX 3HaHUM [jIsi BBIPAOOTKHA SKOJIOTMUeCKU
1jes1lecoo0pa3HoOro TmMoBefieHUss B OBITY W TPY/OBON [leSITeIbHOCTH B IIe/IsIX
COXpaHeHUsI CBOET0 3/I0POBbs U OKPY»Katolliei MPUPOIHOM Cpe/ibl;

- pa3BUTHE MOTHBAlLMM K 00y4YeHMIO, CIIOCOOHOCTel K CAMOKOHTDO/IO M
CaMOBOCITUTAaHWIO Ha OCHOBe YCBOEHHMs 0OIleuesioBeUeCKHMX I1IeHHOCTeH,
TOTOBHOCTH K OCO3HAHHOMY BbIOOPY TIpodu/s ¥ HarpaBAeHHOCTH [a/bHeuilero
obyueHwUs!.

OOiijee UMCIO YaCOB, OTBEAEHHBIX [Ji W3yUeHUsT XUMWUMA Ha YpOBHE
OCHOBHOTO 00111ero obpa3oBanusi, coctassisieT 136 uacos: B 8 kmacce — 68 uacos (2
yaca B HejleJit0), B 9 Kyacce — 68 uacoB (2 yaca B HejieJit0).



COAEPXAHUE OBYUEHUSA

8 KV/IACC

ITepBoHaua/ILHbIe XUMHUYECKHE TIOHATHS

[Ipegmer xumuu. Posib X¥MMHU B )KU3HU yesioBeKa. XUMHS B CUCTeMe HayK.
Tena u BemjecTtBa. Pu3rMuecKre CBOMCTBA BeIeCTB. ArperaTHoe COCTOSTHUE
BelllecTB. [ToHsATHEe O MeTOJax MO3HAaHUS B XUMUMU. UHCTbIe BellleCTBa U CMECH.
CriocobbI pa3zenieHust CMeCei.

ATOMBI M MOJIEKy/bl. XUMHUUeCKre 37eMeHTbl. CHMBOJIBI XUMHUYECKUX
571eMeHTOB. [IpoCThIe U C/I0XKHBIe BeljecTBa. ATOMHO-MOJIEKYJIIPHOE YUYeHue.

Xumuyeckass ¢Gopmysia. BaneHTHOCTb aTOMOB XUMHUYECKUX 3J/IeMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemlecTB. OTHOCWTeNbHAsi aTOMHas Macca.
OTHOocHuTe/IbHAs MOJIeKy/sipHasi Macca. MaccoBasi 1oJis XUMHUYEeCKOro 3/ieMeHTa B
COeIUHEHWH.

KosuectBo Berjectsa. MoJsib. MossipHass Macca. B3aumMocCBsi3b KOJ/IMUeCTBa,
MacCbl W 4YMC/Ja CTPYKTYPHBIX e[WHUL] BellecTBa. Pacuétel 1o ¢opmysiam
XUMHUECKUX COeIMHEHUH.

du3nyecKkre U XMMUUeCKre sBJIeHUs. XMMHUYecKass peaklys U eé MprU3HaKHu.
3aKOH COXpaHeHMWs MacChl BellleCTB. XMMUUecKue ypaBHeHuUs. Knaccudukarms
XUMHUUECKUX peakuii (CoeJuHeHHs], pa3/ioyKeHus, 3aMellleHus, 0OMeHa).

Xumuueckutl 3KcnepumeHm:

3HAaKOMCTBO C XMMUUECKOM TIOCYZOM, TipaBwiaMy paboTel B jabopatopuu U
ripuémamu obOpaiijeHrs1 C 1abopaTopHbBIM 000pyZi0OBaHUEM, HW3yUeHHe U OIMCaHue
bu3MUeCcKUX CBOMCTB 00pa3lioB HeOpPraHWYeCKMX BeIeCcTB, Hab/o/jeHue
¢dusuueckux (r/iaBeHUe BOCKa, TasiHWe JibJla, pacTUpaHWe caxapa B CTYIIKe,
KUMeHWe W KOHZEeHCalUsi BOJbl) U XUMUYeCKUX (rOpeHUe CBeYM, MpOKaJuBaHHe
Me/THOM TIPOBOJIOKH, B3aUMO/IeHCTBHEe Mefla C KUC/IOTOMN) sIBlIeHU, HaO/moieHre 1
onucaHyWe MNPU3HAKOB MPOTEKaHUsI XMMUUECKHX peakiui (pasjiokeHue caxapa,
B3aMMO/IENCTBUE CEePHOM KUCIOThI C XJI0pUAOM Oapuisi, pa3jokeHHe THAPOKCHA
Meau (IT) mpu HarpeBaHuU, B3aMMO/eHCTBUE KeJle3a C pacTBopoM conu Meau (II),
M3ydeHue CrocoOOB pa3jiefieHdsi cMeceli: C TIOMOILbI0 MarHvTa, (UIbTPOBaHUE,
BbI[IApMBaHUe, JUCTWISLMS, XpoMaTorpadusi, IpoBeJieHle OUMCTKU TTOBapeHHOU
comu, HabmofeHWe W OMMCAHWE  pe3y/IbTaTOB  TIPOBENEHUs]  OIBITA,
WUTKOCTPUPYIOLLErO0 3aKOH COXPaHeHWsl MacChl, CO3JaHue MoOJejied MOJIeKYJI
(LIapocTep>KHEBBIX).

Ba)kHelue npe/CTaBUTe/ I HEOPraHMUeCKHUX BellecTB

Bo3myx — cmech rasoB. CocrtaB Bo3gyxa. Kucmopog — 3/eMeHT U mpocToe
BelllecTBO. HaxoxxzeHue KuciopoZa B Tpupoje, (usnMyeckre M XUMHUYECKHe
cBoiictBa (peakumu TopeHusi). Okcuzabl. [IpuMeHenue kucaopoza. Criocobbl



ToJlyueHus KWCaopoJa B J1abopaTopuu W TMPOMBIIUIEHHOCTH. KpyroBopor
KUc/opoga B ripupoze. O30H — a/uioTporiHasi MoAuGUKaLus KUCI0poAa.

TennoBor 3¢(eKT XWUMUUeCKOW peakLWd, TePMOXHMMHYECKHWe ypaBHEHUS,
5K30- U SHJIOTePMHYECKHe peakluu. TOMIMBO: Yroib W MeTaH. 3arps3HeHue
BO3/lyXa, yCU/IeHUe MapHUKOBOro 3(pdeKTa, pa3pyllieHre 030HOBOTO CJIOS.

Bopopon — sneMeHT M TIpocToe BellecTBO. HaxokgeHwe Bojgopoja B
npupozie, Gu3nMyeckie W XUMHUUECKHe CBOMCTBa, IIpUMeHeHHe, CI0CO0bI
rosy4yeHus. KUcioTel U COJIA.

MossipHbIi 00bEM ra30B. PacuéThl 110 XUMHUYECKHUM YpaBHEHUSIM.

du3nueckre CBOWCTBA BOAbl. Boma kak pacTBopuTesib. PacTBOpHI.
HachbleHHble M HeHachlllleHHble pacTBOPbl. PacTBOPUMOCThL BelleCTB B Bo/Ie.
MaccoBas 07151 BellleCTBa B pacTBOpe. XMMHUeCKHe CBOMCTBA BOAbL. OCHOBaHUSI.
Ponb pacTBOpPOB B NpUpO/ie U B KA3HU uesioBeKa. KpyroBopoT BOABI B TIpUpO/eE.
3arpsi3HeHue MpUpPOAHBIX BOJ. OXpaHa M OUKMCTKA MPUPOJHBIX BOJ,.

Knaccudukaiiuss HeopraHuueckux coeguHeHui. Okcugbl. Krnaccudukaiiys
OKCUJOB:  coseobpa3yroiifie  (OCHOBHBbIe, KHC/IOTHble, aM(OTepHble) U
HecosieoOpa3yromye. HomeHk/aTypa OkcuaoB. Dusnueckre U XUMUUYECKHe
CBOMCTBA OKCHJ0B. [TonyueHne OKCH/O0B.

OcHoBanusi. Knaccudukanmss OCHOBaHMM: LENOYM W HEPACTBOPUMBIE
ocHOBaHHUs. HoMeHKnaTypa ocHOBaHUU. PuU3nYecKhe U XUMHYECKWe CBOWUCTBA
ocHoBaHuu. [TosyyeHre 0CHOBaHUM.

Kucnotel. Knaccudukaiusi kucinor. HomeHnknatypa kucnor. dusudeckuve u
XMMUUeCKre CBOMCTBa KMCAOT. Psn aktvBHOcTM MeTa/uioB H. H. bekertosa.
ITonyyeHue KUCIIOT.

Comu. HomeHnknarypa conei. dusrueckue U XUMUYECKWe CBOUCTBA COJIEM.
[TonyyeHue cosen.

['eHeTMUeCKasi CBA3b MeXK/ly K/laCCaMH HeOPraHUUeCKHUX COeZJMHeHUN.

XumuuecKutl 3KcnepumeHm:

KaueCTBEHHOe OMpe/ieJieHne CoJlepyKaHusl KUCI0po/a B BO3yxe, MOJydYeHue,
coOupaHve, pacro3HaBaHWe W W3y4yeHWe CBOWCTB KHCJIOpOAQ, HabsoieHne
B3aMMO/IeICTBUSI BeIleCTB C KHUCIOPOJAOM U YCJIOBUSI BO3HUKHOBEHUSI U
TpeKpailleHusi ropeHus (TMoXkapa), O3HaKOMJIeHHWe C oOpasllaMu OKCHZAOB WU
OlMCaHWe WX CBOWCTB, TOJy4yeHWe, COOMpaHUe, pacrio3HaBaHWE U U3yudeHHe
CBOMCTB BOJi0poJia (ropeHue), B3auMOZieHCTBUe BOJiOpoJia ¢ okcugoM meau (II)
(BO3MOXXKHO MCMO/b30BaHUe BUeoMaTepuasnoB), HabmoieHre 00paslioB BellecTB
KOJInuecTBOM 1 MoJb, MCCe/joBaHWe OCOOeHHOCTeM pacTBOPEHUsI BeleCTB C
pPas/iMuHOM pPAaCTBOPUMOCTBIO, TIPUTOTOBJIEHWE pAacTBOPOB C OMpeJe/éHHOU
MacCCOBOM [I0JIeM PaCTBOPEHHOIO BellleCTBa, B3aMMO/IEMCTBUE BOABI C MeTasjlaMU
(HaTpyeM U KasibliueM) (BO3MOXXHO HCIIO/Ib30BaHHE BH/leOMaTepyasioB),



WcciejoBaHe 00paslloB  HEOPraHWYeCKWX BeIeCTB PA3UUHBIX  K/IacCOB,
Hab/ro/leHre U3MeHeHWs] OKpaCKd WHAMKAaTOPOB B pacTBOpAax KUCJIOT U IIjesiouei,
v3yueHue B3aumojencTBus okcuaa meau (II) ¢ pacTBopom cepHOUM KHUC/IOTHI,
KUCJIOT C MeTa/ulaM{, peakLMd HeuTpaiv3alyy, IoJyYyeHHue HepaCTBOPUMBIX
OCHOBaHHWM, BBITECHEHWe OJHOr0 MeTa//la JPYTMM K3 pacTBOpa COJM, pelleHHe
9KCIepUMeHTabHbIX 3a/lau I0 TeMe «Ba)KHeMlllMe K/acCbl HeOpraHW4ecKUX
COoeIMHEHUI».

Ilepuoguveckuii 3akoH u Ilepuopgnueckas cucreMa XMMHUYECKHX
y1emenToB JI. . MengeneeBa. CtpoeHue aroMoB. XuUMHUeCKas CBA3b.
OKuC/IUTE/IbHO-BOCCTAaHOBUTE/IbHBIE peaKIiuu

[TepBble TOMBITKU K/aCCU(UKALMM XUMUYECKUX 3/1emMeHTOB. [loHsTHE O
Ipymmax CXOJHBIX 37eMeHTOB (1jeJIoOUHble M Le/I0YHO3eMeJIbHble MeTaslbl,
rajioreHbl, THepTHbBIE Ta3bl). JJIeMeHThI, KOTOpble 00pa3yoT aM(oTepHbie OKCHIbI
Y TUJPOKCUJIBI.

[Teproanyeckuii 3aKoH. [Teproanyeckasi cucteMa XUMHUUYeCKUX 3/ieMeHTOB /1.
. MenpeneeBa.  KopoTkomepuogHasi W [JJIMHHOINEpUOAHas  ()OPMBbI
[Teprognyeckoyr cuctembl xumuuyeckux 3neMeHToB [I. YI. MeHpeneeBa. Ilepuoabl
v rpynnbl. Ousrueckud CMBICI TOPSLKOBOTO HOMEpPAa, HOMEpPOB Iepuoja Hu
TPYIIIbI 3/IEMEHTa.

Crtpoenuve atomoB. CocTaB aTOMHBIX siiep. M3o0T1orbl. D1ekTpoHbl. CTpoeHue
3/IEKTPOHHLIX ~ 000/i0ueK aToMOB TiepBbix 20 XWMHYECKHUX 3JIEMEHTOB
[Teprognueckor cuctembl [. U. MenpgeneeBa. XapakTepUCTHUKA XUMHUUYECKOTO
371eMeHTa 10 ero MnojokeHuto B [lepuoanueckoit cucteme /1. I. MeHeneeBa.

3aKOHOMEPHOCTU W3MEHeHUsl pajuyca aTOMOB XUMHUUECKUX 3JIEMEHTOB,
MeTa//TMYeCKUX U HeMeTa/UTMUeCKHUX CBOMCTB 110 TPyNraM U MepruoaMm.

3HaueHue [Teprogrueckoro 3akoHa U IleprojuuecKor CMCTEMbl XUMHAUECKHX
3JIEMEHTOB [/l Pa3BUTHSI HayKu U TpakTuku. [. V. MeHpeneeB — yuéHbIM U
rpakJaHuH.

Xvmuueckass CBsi3b. KoBasieHTHasi (TMOJispHasi W HeMNOJiApHAasi) CBSI3b.
OJIeKTPOOTPULIATE/IbBHOCTh XUMUYECKUX 371eMeHTOB. VIOHHas CBS3b.

Crenenp  oxkucieHUs.  OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIE  DeaKLUM.
ITponjeccel oKuc/aeHrs U BOCCTaHOB/IeHYsl. OKUC/IUTe/M ¥ BOCCTaHOBUTEIIN.

Xumuueckutl 3KcnepumeHm:

n3ydyeHre o0Opa3l[0B BelleCTB METa//IOB W HEMeTa/lJioB, B3aUMOZeNCTBUe
TMIPOKCH/JA L[MHKA C pacTBOpaMu KHUCJIOT W IIeJIoYeld, MpOBeJeHUE OMbITOB,
V/UTIOCTPUPYIOIIMX ~ TIPUMEPBI  OKUCJIUTE/IbHO-BOCCTAHOBUTE/IBHBIX — PeakLyn
(ropeHue, peakLM pas3ioyKeHUsl, COeJUHEHUS).

MescnpeomemHble ces3u



Peanu3aiuss MeXnpeJMeTHBIX CBS3ed TPU M3YyUYeHWW XUMMUU B 8 Kjacce
OCYILIeCTBJISIETCST uepe3 HCII0/Ib30BaHHWe KaK OOIMX eCcTeCTBeHHO-HAayUHBIX
TOHSATUM, TaK W MOHSATUM, SIBJISSIOIIUXCSI CUCTEMHBIMU J/Is1 OT/le/IbHBIX TpeMeTOB
eCTeCTBeHHO-Hay4YHOr' 0O LUKJIa.

OOb1ire ecTeCTBeHHO-HayuHble TIOHATHS: Hay4YHbIA (aKT, TUIOTE3a, TeOpHs,
3aKOH, aHa/lu3, CHUHTe3, KiaccuduKalus, TepUoJuUYHOCTb, HaboaeHue,
5KCIIePUMEHT, MO/|e/IMPOBaHue, U3MepeHre, MO/Ie/Ib, SIBJIEHUE.

®u3uKa: Marepusi, aTOM, 3JIEKTPOH, TIIPOTOH, HEUTPOH, WOH, HYK/IUJ,
W30TOIbl, PAaJMOAKTUBHOCTb, MOJIEKYJ/ia, 3JIEKTPUUYECKUU 3apsijl, BeIecTBO, TeJo,
00BEM, arperaTHoe COCTOsIHHE BeIlleCTBa, ra3, (u3nyeckue BeJWUUHBI, eJUHULIbI
r“3MepeHus, KOCMOC, TIJIaHeThl, 3B€3/1bl, CoJHIIe.

Buosorus: poTtocunres, ApixaHue, brocdepa.

leorpadusi: armocdepa, ruapocdepa, MuHepaabl, TOPHbIe TOPO/bI,
T10J1e3HbIe MCKOoIaeMble, TOIIMBO, BOJHbIe peCypChl.

9 KJ/TIACC

BeiecTBo U XMMHUUeCKas peakius

[Teprognueckuii 3aKoH. [leproanyeckas cucteMa XMUMHUYECKUX 3/1eMeHTOB /1.
. MeHgeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEDHOCTHM B W3MEHEHWM CBOMCTB
XAMUYECKUX 3/IeMEHTOB TMEPBbIX TPEX T[IepUOJOB, Kalus, KaabLUs U UX
COeIMHEHW B COOTBETCTBUM C TMOJIOXKEHHWEM 3jieMeHTOB B I[lepuoauueckou
CUCTeMe U CTPOeHUeM UX aTOMOB.

CrpoeHre BelecTBa: BHUAbl XUMHUUYECKOW CBSI3U. THWIMbI KPUCTA/JIAYECKUX
PeIéTOK, 3aBUCHMMOCTb CBOMCTB BeIl|eCTBa OT THIIA KPUCTA/UIMUeCKOUW PEeIIETKU U
BU/Ia XUMUYECKOU CBSI3U.

Krnaccudukaiiusi 1 HOMeHK/IaTypa HeopraHu4eCcKux BelecTB. XHUMUUecKue
CBOMCTBA BeIeCTB, OTHOCALIMXCA K pas3/iMuHbIM KJjacCaM HeOpraHu4yecKux
CcoeIMHEHWH, reHeThYeCKasi CBSi3b HEOpraHUUeCKUX Bell|eCTB.

Knaccudukaiyss XaMU4eCcKUX peakiyii Mo pa3/iMuHbIM NpU3HaKaM (1o YucIy
YW COCTaBy YyuaCTBYIOLMX B peaklUM BelecTB, MO TeraoBoMy 3hdekTy, Mo
W3MEHEeHHIO CTereHell OKHMC/IeHUSI XUMUYeCKUX 3/IeMeHTOB, TI0 00paTUMOCTH, TI0
y4acTUIO KaTajau3aTopa). JK30- U SH/IOTePMUYECKUe peakliuv, TepMOXHMUYeCKHe
ypaBHEHUsS.

[ToHATHE O CKOPOCTHM XUMHUYeCKOW peakiuu. [ToHsTHe 00 0OpaTUMBIX U
HeoOpaTUMbIX XUMUUECKUX peakiusix. [IoHATHe O rOMOTreHHbIX U reTepOreHHBIX
peakuusax. [loHaTue o karanuse. IIoHsaTHEe 0 XUMUUYECKOM paBHOBeCUU. DaKTOPBI,
B/IMAIOI[ME HAa CKOPOCTh XUMHYECKOW PpeaklUUd U TI0JIOKEeHWe XUMHUYEeCKOro
paBHOBeCHUSI.

OKHCUTeTbHO-BOCCTAaHOBUTE/IbHBIE  peaklid,  37IeKTPOHHBIM  OarmaHc
OKHCJIUTE/IbHO-BOCCTAHOBUTETbHOM peakLuu. Cocrags/ieHne ypaBHEHUM



OKHC/IUTE/IbHO-BOCCTAHOBUTE/bHBIX ~ peaklMii €  HKCIO/b30BaHWEM  MeTojia
39JIEKTPOHHOTO OasiaHca.

Teopusi 31€KTPOMMTUUYECKON TUCCOLMALIMU. DJIEKTPOJIUTHI U HE3JIEKTPOJIUTHI.
KaTuoHbl, aHUOHBI. MeXxaHW3M [AUCCOLMAlMA BellleCTB C pa3/MYHbIMU BUAMU
XUMHUUeCKou cBsizu. CremneHb Auccoraiyy. CrUibHbIe U C/labble 3/1eKTPOJIUTHI.

Peakijvy MIOHHOTO 0OMeHa. Y CJIOBUS MPOTeKaHUs Peakijuii MIOHHOTO 0OMeHa,
MO/IHble U COKpAllléHHble HWOHHbIe ypaBHeHUsi peakiuii. CBOWCTBa KMCJIOT,
OCHOBaHWM U cojiei B CBeTe TIpPeJCTAaB/IeHHN 00 3/IEKTPOJTUTHUECKOMN
auccorualu. KauecTBeHHbIe peakijuu Ha UOHBI. [IoHsATHe 0 TUIpOJiK3e COJiei.

Xumuueckutl 3KkcnepumeHm:

O3HAaKOMJIEeHHWe C MOZeNsIMU KPUCTA/NIMUeCKUX PpellIéTOK HeopraHu4yecKux
BellleCTB — METa/uVIOB M HemeTas/uloB (rpadura U anmasa), CJAO0KHBIX BeIecTB
(x/10pyga HaTpusl), UCCAeOBaHMe 3aBUCMMOCTU CKOPOCTH XMMMWYECKOMW peakluu
OT BO3[EWCTBUSI Pa3IUUHBIX (PAKTOPOB, MCC/IeJOBaHHWE 3€KTPONPOBOJHOCTH
pacTBOPOB BeIlleCTB, IIpoljecca AWCCOLMALIMM KHUC/IOT, IIe/iouerd U coJied
(BO3MOXKHO  MCIMOJIb30BaHWE BUJEO MaTepuajioB), TMpPOBeJeHUe  OIbITOB,
W/UTIOCTPUPYIOIIINX ~ TIPU3HAaKWA  TIPOTeKaHWs  peakldid HOHHOTO  0oOMeHa
(obpa3oBaHue ocajika, BblJesieHWe Ta3a, oOpa3oBaHWe BObl), OIBITOB,
WITFOCTPUPYIOIUX ~ TNPUMEPbl  OKUC/IUTE/bHO-BOCCTAHOBUTE/IBHBIX  peakLyi
(ropeHue, peaklUM DPas3/OKeHUsl, COeJUHEHUsI), paclio3HaBaHUe HeOpraHu4ecKrux
Bell[eCTB C TIOMOIIbI0 KaueCTBEHHbIX peakl[Mii Ha WOHbI, pelleHue
9KCIepUMeHTabHbIX 3a/jay.

HemeTanibl 4 MX CoeJMHEHUS

OOijasi  XxapakTepucTHKa TasoreHoB. OcCO0eHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTereHu oKucaeHusi. CTpoeHWe U (pU3MuUecKhe CBOWMCTBA MPOCTHIX
BElL[eCTB — TaJoreHoB. XWMHUYeCKMe CBOWCTBA Ha MpuUMepe  XJjopa
(B3auMO/IeiCTBME C MeTa//laMU, HeMmeTas/ulaMM, IiejiouamMu). XJ0pOBOJOPO/,.
ConsiHasg KWC/IOTa, XUMUYECKUe CBOMCTBA, MOJydeHWe, TpuMeHeHHe. [lelcTBUe
XJIopa U XJIOPOBO/IOPOJ@a Ha OpPraHU3M uYejioBeKa. BakHellue XJIOpUIbI U KX
HaxoKJeHue B TIpUPOJeE.

OObujasi xapakTepucTuka 31eMeHTOB VIA-rpymmbl. Oco0eHHOCTH CTpPOeHHst
aTOMOB, XapaKTepHble CTereHW OkuciaeHusi. CTpoeHue U (pU3UUYECKHWe CBOUCTBA
TIPOCTBIX BelleCTB — KUCI0POAA U cepbl. AJUIOTPOITHbIe MOAUGUKALIMM KMCI0Po/ia
U cepbl. XuMHUecKde cBoMcCTBa cepbl. CepoBOOPO/], CTpOeHUe, (ur3nuecKue U
XUMUUecKre CBOWCTBA. OKCH/BI Cepbl KaK IpeJCTaBUTENN KHUCIOTHBIX OKCH/IOB.
CepHasg KHC/IOTa, GU3WUECKHe W XUMHYeCKHMe CBOHMCTBa (0Oiue Kak
Tpe/iCTaBUTe/IsI  Kjacca KUCIOT W crieluduyeckyde). XHUMUUeCKUe peaklivy,
Jie)kalie B OCHOBe TPOMBIIIIEHHOTO criocoba ToydeHUss CepHOM KHCIOTHI.
[IpuMeHeHue cepHOM KUCI0ThL. CONMM CepHOM KUC/I0ThI, KaueCTBeHHasl peakiiys Ha



cy/ib(at-uoH. HaxoxxzgeHue cepbl U e€ COeAUHEHWM B TIpUpoZe. XUMHUUYeCKoe
3arpsisHeHHe OKpY’Kalollleld Ccpefibl COeJJMHEHUSIMU Cepbl (KUC/IOTHBIE [JOXK[IH,
3arpsi3HeHUe BO3/lyXa U BOJJOEMOB), ClIOCOOBI ero rpeAoTBpalleHusl.

OO61jasi xapakTepucTuka 3j1eMeHTOB VA-rpymmnbl. Ocob6eHHOCTH CTpOeHUst
aTOMOB, XapaKTepHble CTereHU OKUCJ/ieHWs. A30T, paclpoCcTpaHeHUWe B TMPUPO/E,
(dur3nueckue U XUMUUeckue cBoicTBa. KpyroBoport a3ora B npupo/ie. AMMHaK, ero
¢bu3nueckre ¥ XMMUUeCKUe CBOMCTBA, MoJ/iyueHre 1 rpuMeHeHre. Co/vM aMMOHHUS,
vx (r3nueckue U XuMHUUecKre CBOMCTBa, MpUMeHeHWe. KauecTBeHHasl peakiius Ha
VOHbI aMMOHUs. A30THasi KMC/IOTa, eé ToJiydeHUe, (r3uUeckue U XUMUUecKue
cBoiicTBa (0Ole Kak TMpeAcTaBUTeNss Kjacca KHCIOT U crerudHyecKue).
Wcnonb30BaHWe HUTPATOB U COJeM aMMOHHMs B KaueCcTBe MHHepasbHbIX
ynobpenuii. Xumuueckoe 3arpsi3HeHHe OKpY»Karollei cpeibl COeJUHEHUsIMU a30Ta
(KUCTIOTHBIE [TOXAW, 3arpsi3HeHWe BO3/yxa, MOYBbI WU BOZOEMOB). dDocdop,
a/uiIoTponHble MojuduKaiuu ¢docdopa, pusnueckve W XUMHUYECKUe CBOMCTBA.
Oxkcup docdopa (V) u dpochopHas Kucnora, pusnueckre U XMMUUeCKre CBOMCTRBA,
nosyuyeHue. Vcrosb3oBaHue pocdaToB B KaueCTBe MUHEPATBHBIX YA00peHUI.

OOb1jasi xapakTepucThKa 371eMeHTOB [VA-rpymrbl. Oco6eHHOCTH CTpPOeHUs
aTOMOB,  XapaKTepHble  CTelleHW  OKWC/IeHUsl.  YTJepoJ,  a/UIOTPOITHbIe
Moau(dUKalMM, pacrpocTpaHeHWe B TIpUpoje, (Qu3nMyeckue U XUMUUECKHe
cBoricTBa. Afcopbuusi. KpyroBopot yriepoza B ripupojie. OKCU/bI yriepoa, ux
¢u3nueckue W XMMUUYECKUe CBOMCTBA, /[IeICTBUe Ha >KUBble OpraHU3MBbl,
ToJiyueHre W TpUMeHeHUe. JKojoruueckyde TpobsieMbl, CBs3aHHbIE C OKCHZOM
yriaepoga (IV), rumote3a ri106anbHOrO TOTeIVIEHUs KAWMaTa, TMapHUKOBBIN
3¢ deKT. YrosbHas KUC/I0Ta U eé CoMM, UX ¢pu3nyeckue U XMMHUYecKue CBOWCTBA,
rojiyueHWe W TMpuUMeHeHWe. KadecTBeHHass peakiis Ha KapOOHAT-WOHBI.
Wcnonbp3oBaHue KapOOHATOB B OBITY, MeAUIMHEe, TIPOMBIIIIIEHHOCTU U CeTbCKOM
XO035ICTBe.

[TepBoHauasibHBIE TIOHATHS 00 OpraHMUeCKUX BeleCTBax Kak O COeJUHEeHHUsIX
yrjepoja (MeTaH, 3TaH, 3TU/eH, alleTU/IeH, 3TaHoJI, TJIMLePUH, YKCyCHasi KUC/I0Ta).
[IpyuposiHble WCTOUHWMKH YIJIEBOAOPOAOB (Yrosb, TIPUPOJHBLIA ra3, HedTb),
MPOAYKTbl WX TepepaboTku (OeH3uH), UX po/ib B OBITY W MPOMBIIIIEHHOCTH.
[ToHsiTe 0 OMOJIOTMUECKY Ba)KHBIX BellleCTBaX: )KUpax, Oekax, yrieBofax — U Ux
poJM B JKA3HM uejioBeKa. MarTepuasbHOe €JWHCTBO OpraHUYecKux U
HeopraHW4yeCcKrxX COe/JMHeHUH.

KpemMHui, ero Qusnueckre ¥ XWMHUUECKHE CBOMCTBa, IIOJIyYeHHE U
npuMeHeHune. CoeAunHeHUsi KpeMHUsi B mpupofe. OOimve rmpejacTaBieHusi 00
okcuge kpemHus (IV) u kpemHueBor kuciore. CUIHMKaThl, UX UCIIOIb30BaHUE B
ObITY, B TIPOMBIIILJIEHHOCTH. BakHelllliie CTpPOMTe/IbHbIE MaTepuasbl: KepamMHKa,



CTEeKJI0, IIeMeHT, 0eToH, ykene300eToH. [IpobsieMbl Ge30mMacHOr0 HCIO/Ib30BaHHS
CTPOUTEJIbHBIX MaTeprasioB B OBCEJHEBHOW JKU3HHU.

Xumuueckuil 3KcnepumeHm:

H3ydeHre 00pa3lioB HEOPTaHWYEeCKUX BEIIeCTB, CBOWCTB COJITHOM KHC/IOTHI,
TIpOBe/ieHNe KaueCTBeHHBIX PeaKIMi Ha XJIOPUZ-UOHBI U Hab/roZieHre TIPU3HAKOB
VX TPOTEKaHUs], OMbIThl, OTPa’KaloIue (U3NUeCKue M XWUMHUeCKHe CBOMCTBa
rajloreHoB M WX COeJWHEeHUM (BO3MOXKHO MCI0J/Ib30BaHUE BU/leOMAaTepUasioB),
O3HaKoM/IeHHe C oOpasiaMu XJ0puioB (TajoreHW/IOB), O3HAKOMJIEHUEe C
obpasijaMu  ceppl W €€  coefWHEHUSIMH  (BO3MOXKHO  HCIIO/Ib30BaHHe
BHJleOMaTepuasioB), Hab/oeHye mpoliecca 00yr/iMBaHUsl caxapa IMof, AeliCTBheM
KOHLIEHTPDUPDOBAaHHOM CEPHOM  KHUC/IOThl, M3yuyeHHWe XHWMHYEeCKUX CBOMCTB
pa30aB/IeHHOM CepHOM KHCJ/IOTBI, TTIPOBe/ieHre KaueCTBeHHOH peakijuy Ha Cy/bdaT-
WOH Y HabsroJeHWe TpU3HAKa eé TpOoTeKaHWs, O3HaKOM/eHWe C (U3NUYeCKUMU
CBOMCTBaMH a30Ta, ¢dochopa M HUX CoeJMHEHUM (BO3MOKHO HCIIO/b30BaHUe
BUJleOMaTepUaioB), obpa3ijamu a30THBIX U (ochopHBIX ya00peHul, moayueHue,
cobupaHye, pacrio3HaBaHWe W W3y4yeHWe CBOWCTB aMMHakKa, IIpOBejleHHe
KaueCTBEeHHbIX Peakliii Ha MOH aMMOHUS U (ocdar-uoH U M3yuyeHue MPU3HAKOB
HX TPOTeKaHWsl, B3aUMO/IeMCTBUE KOHL[EHTPUPOBAHHOW a30THOW KHCJIOTHI C Me/IbI0
(BO3MO>KHO HCI10/Tb30BaHue BU/leOMaTepUasoB), V3y4yeHue Mozesien
KPUCTa/UIMUeCKUX PELIETOK anmasa, rpadura, (ysuiepeHa, O3HaKOMJIEHHe C
TIPOL[eCCOM  aZicopOIMy  PACTBOPEHHBIX BeIECTB AKTUBUPOBAHHBIM YTEM U
yCTPOMCTBOM TMPOTHUBOrasa, MojydyeHue, coOMpaHue, pacrio3HaBaHUe U W3ydeHHe
CBOMCTB YT/JIEKHMC/IOTO ra3a, IpoBe/leHre KaueCTBeHHbIX peakiuii Ha KapOoHaT u
CUUKAT-UOHbl W W3ydyeHWe TIPU3HAKOB WX [POTEKaHWs, O3HAKOMJ/IEHHEe C
MPOAYKLMEH CUJIMKAaTHOM TMPOMBILIJIEHHOCTH, peLlIeHre >SKCIepUMeHTalbHbIX
3ajia4 no TeMe «Ba)kHellI1e HeMeTal/ibl U UX COeIMHEHUSI».

MeTtan/ibl 4 MX COeJMMHeHMsI

OO011jasi XapaKTePUCTHKA XUMHUECKUX /IEMEHTOB — MeTas/VIOB Ha OCHOBAHUU
ux nonoxeHusi B Ilepuoauyeckord cucteMe XWMHYeCcKux >ssemeHTtoB [I. N.
MeHnpesieeBa U CTpoeHUs1 aTOMOB. CTpoeHre meTas/uioB. MeTtajinueckasi CBsi3b U
MeTa//TMUecKasi ~ KpUCTa/uIMueckass  pelléTka.  JJeKTPOXUMUUeCKUW  psij
HaTpsDKeHUH MeTainoB. @u3nyeckrue ¥ XUMHUUeCKHe CBOWCTBA MeTayioB. O6rue
criocobbl MonyyeHUss MeTasioB. [IoHSTWE O KOPpPO3WM MeTas/uIOB, OCHOBHBIE
crocobbl 3ammThl WX OT Koppo3uu. CrinaBbl (CTaib, UYTyH, AHOPa/IFOMUHUM,
OpoH3a) ¥ uX IpUMeHeHre B ObITY Y TIPOMBIIIIEHHOCTH.

[lesiouHbIe MeTa/ibl: TIO/IOXKeHHe B [leproiueckor CUCTEMe XUMUYECKUX
snemeHTOoB [I. V1. MeHpeneeBa, cTpoeHHe MX aTOMOB, HaxOK[eHUe B IMPUpOZe.
dusrueckre U XMMUYeCKHe CBOMCTBA (Ha mpuMepe HaTpusi U Kanusi). OKCHUIbI U



TUAPOKCUBI HATpUsi M Kanus. lIpuMeHeHHWe IIIeJIOYHBIX METa/lIOB MU UX
CcoeIMHEeHUH.

[ITesiouHO3eMe/ibHbIE  MeTa//Ibl MarHUM U KaJbI[UW: TIOJIO)KEHUe B
[Tepuognyeckor cucteMe xumMuueckux 3jeMeHTOB [. VI. MeHzeneeBa, cTpoeHue
VX aTOMOB, HaxOX/leHue B rpupoje. Gusnueckue U XMMHAYeCKre CBOMCTBA MarHus
U Kanblus. BaxHelillive coefuHeHUs1 KajabLusi (OKCHJ, THAPOKCHUJ, COJN).
JKécTKoCTb BOJbI 1 CTIOCOOBI €€ yCTpaHeHusl.

AroMUHUN: TI0JIOKeHWe B [lepruonuecKkor cucTeMe XUMUYECKUX 3/1IeMEHTOB
. . MenjeneeBa, cTpoeHUe aTtoma, HaxoxzeHue B mpupofe. dusuueckuve u
XUMUYeCKre CBOMCTBA altOMUHUS. AMQOTepHble CBOMCTBA OKCHAA U TMAPOKCHUA
A/TFOMUHUSL.

Kene3o: nosoxxenue B [lepuogrueckor cUCTeMe XUMUYECKUX 3/1eMEHTOB /.
N. MenpeneeBa, CTpoeHUe aTtoma, HaxoxjeHue B rpupoze. dusuyeckue u
XUMHUeCcKre CBOMCTBa »kese3a. OKCH/bI, THPOKCH/IBI U coyu xKesie3a (1) u >xene3a
(III), ux cocTaB, CBOMCTBA U MOTyUEHUE.

XumuuecKutl 3KcnepumeHm:

O3HaKOMJIeHHWe C o0pa3ljaMM MeTa/uUIOB W CIUVIaBOB, WX (DU3NUeCKUMU
CBOMCTBaMH, WU3yueHWe pe3y/ibTaTOB KOPPO3WHM  MeTa/VIoB  (BO3MOJKHO
WCTIO/Ib30BaHKe BHleOMaTepuanoB), 0COOeHHOCTel B3auMMOJEMCTBUS OKCHJa
Ka/JbLlid W HaTpusi C BOJOU (BO3MOKHO MCIIO/b30BaHUE BHeOMaTepuaoB),
WCCJIeJOBaHWe CBOMCTB JKECTKOW BOJBI, TIPOLIeCCa TOPEHHUs ’Kejie3a B KUCJIOpoJe
(BO3MOXXHO  HWCIIO/Ib30BaHHWE  BH/leOMarepuasioB), TIPU3HAKOB  MPOTEKaHUs
KaueCTBEHHbIX peakl[Mii Ha WOHBI: MarHWs, Kajbliys, a/JlOMUHUS, LIUHKA, >Keje3a
(I) u >xkene3a (III), mequ (II), HabrOZEHWE U OTMICAHHE TPOLIECCOB OKpAIIMBAHMUS
IJlaMeHU MOHaMH HaTpusi, KaJus U KaiblLysd (BO3MOJKHO HCIIO/Ib30BaHUeE
BU/leOMaTepUaioB), UCCIeloBaHhe aM(OTePHBbIX CBOWCTB T'MIPOKCHA aJTFOMUHUS
Y TUJPOKCH/Ia 1IUHKA, pellleHre SKCIeprMeHTabHbIX 3a/au 1o TeMe «BaxkHeliive
MeTaJulbl U UX COeJUHEeHUS».

XuMuUA U OKpYy)Kawlias cpeja

BewectBa 1 maTepuanel B TOBCEJHEBHOM >XM3HU uvesnoBeka. be3oracHoe
WCTI0/Ib30BaHue BeIeCTB U XMMHUUECKHUX peakiuii B ObIiTy. IlepBasi momMorib rpu
XAMUYECKUX 0XKOraxX U OTPaBJIEHHUSIX.

XyWMUYecKoe 3arpsi3HeHHe OKDY’Karollen cpefbl (rpefenbHast [JOIMyCTUMast
KOHL[eHTpaLus BeuecTs, Aanee — [111K). Posb XuMUM B pelieHUd SKOI0TUUeCKUX
npobsiem.

XumuuecKutl 3KcnepumeHm:

n3ydeHre 00Opa3lloB MaTepuanoB (CTEK/IO, CIJIaBbl META/JIOB, MOMMepHbIe
MaTepuaJbl).

Mesicnpeomemmble cesizu



Peanu3zaliss MeXXIipeJMeTHbIX CBsi3eld TMpU U3yueHUU XUMUM B 9 Kjacce
OCYILIeCTBJISIETCST uepe3 HCIO/b30BaHHWe KaK OOIMX eCcTeCTBeHHO-HayUHBIX
TIOHSITUH, TaK Y TIOHATHUH, SIBJSIOLIAXCS CUCTEMHBIMU I/ OTZE/IbHBIX MPeIMeTOB
€CTeCTBEHHO-HAYYHOT0 LJMKJIa.

OOb1ire ecTeCTBeHHO-HayuHble TIOHATHS: HAy4yHbIA (DaKT, TUIIOTe3a, 3aKOH,
TeOpusi, aHaau3, CUHTe3, KiaccuduKalus, T[epuoJuYHOCTb, HabmozeHue,
9KCIIEPUMEHT, MO/ie/IMpOBaHue, W3MepeHue, Mo/ieflb, SBjieHHWe, TTapHUKOBbIN
3¢ (eKT, TeXHOIOTUs1, MaTepUallbl.

dusrka: Marepusi, aTOM, 3JIeKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHWJ,
W30TOMNbl, pPaJUOAKTUBHOCTb, MOJIEKYJa, S/JeKTPUUYECKHUW 3apsifi, MPOBOJHUKHU,
TOJIyTIPOBO/ITHUKH, ~ AWSJIEKTPUKH, (OTO3/IeMEHT, BeIlecTBO, Telo, O00béM,
arperaTHoe COCTOsIHW€ Bell[eCTBa, ra3, pacTBOp, paCTBOPUMOCTb, KpUCTas/InyecKast
pelléTKa, CIjlaBbl, (PU3HMUecKWe BeJWUMHbI, eAUHUIIbI W3MepeHHus, KOCMUYecKoe
TIPOCTPAHCTBO, MJIaHeThl, 3B&3/bl, CosHLIe.

buonorusi: dboTocuHTe3, AbixaHue, Ouocdepa, 3KOCHUCTEMa, MHUHepaJbHbIE
yI00peHusi, MUKPO3/IEMEHThI, MAaKpO3/IeMEeHTHI, MUTaTe/IbHbIe BeIlecTBa.

leorpadusi: armocdepa, ruapocdepa, MuHepaabl, TOPHbIe TOPO/bI,
T10Jie3Hble UCKOMaeMble, TOTVIUBO, BOAHbIE PECYPCHI.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA IIPOI'PAMMBLI 11O
XM HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUSA

JIMHHOCTHBIE PE3YJIBTATBI

JINuHOCTHBIE pe3ynbTaTbl OCBOEHHS TIPOrpPaMMbl OCHOBHOTO OOIIlero
obOpa3oBaHUs JOCTUralOTCs B Xo/e OOydeHMs XMMUU B e[AMHCTBE yueOHOW U
BOCTIMTAaTe/TbHOU JIeATe/TbHOCTH B COOTBETCTBUH C TPAJUI[MOHHBIMH POCCHUACKUMU
COLIMOKY/IbTYPHBIMH U JYXOBHO-HPABCTBEHHLIMH II€HHOCTSIMH, TIPUHATBIMU B
oOIrlecTBe MpaBW/aMM W HOPMAaMM TIOBeJeHWS] M CIOCOOCTBYIOT Tipoljeccam
CaMOTI03HaHUsI, CAMOPA3BUTHS U COL[MAIU3aLMU 00yYaroIuXCsl.

JINUHOCTHBIE  pe3y/lbTaThl  OTPa)KAlOT  TOTOBHOCTb  OOYUarOI[HUXCS
DYKOBOZICTBOBaTbCSI CHUCTEMOH TIIO3UTHMBHBIX IIeHHOCTHBIX OpDUEHTAI[Ui U
pacIiliMpeHye OrbITa /lesTe/TbHOCTH Ha eé OCHOBe, B TOM YKCJ/Ie B YaCTH:

1) naTpuOTHYECKOT0 BOCITUTAHMSI:

I[EHHOCTHOT'O OTHOIIIEHHUS K OTeUeCTBEHHOMY KYJ/IbTYPHOMY, HCTOPHUUECKOMY
M HAyyHOMY Hac/IeJui0, TIOHMMaHHUsI 3HaueHWs XUMUUYECKOWM HAayKd B JKU3HU
coBpeMeHHOro o0IIecTBa, CIOCOOHOCTU BaJleTh JOCTOBEpHOM HH(MOpMaleidi o
Tepe/OBbIX JJOCTKEHUSIX U OTKPBITHUSX MHUPOBOM M OTeueCTBEHHOW XUMUH,
3aMHTEPeCOBAHHOCTH B HAayUHBIX 3HAHUSX 00 YCTPOMCTBE MUpa U 00IIleCTBa;

2) rpaK/JaHCKOr0 BOCIIUTAHUSA:

TIpe/ICTaB/IeHUsT O COLMA/IbHBIX HOPMax U TIpaBWIaX MeKIMUHOCTHBIX
OTHOILIEHUY B KOJI/IEKTHBe, KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B OOIIleCTBEHHO
MoJie3HoM,  y4eOHOMCC/IeZloBaTe/IbCKOM,  TBOPUYECKOM W JPYyrMX  BHaXx
JesiTe/IbHOCTA, TOTOBHOCTHM K pa3HOOOpa3HOW COBMECTHOH [ieATelbHOCTH TIpU
BBITIOJTHEHUM y4eOHBbIX, TI03HABATeJNbHBIX 3a7ay, BBLITIOJHEHUM XUMHUYEeCKUX
9KCTIepPUMEHTOB, CO3/lJaHUU yueOHbIX TIPOeKTOB, CTpeM/IeHUsI K B3aMMOTIOHUMaHUIO
¥ B3aUMOIIOMOIIM B TIpollecce 3TOM yueOHOW /IeATebHOCTH, T'OTOBHOCTHU
OlIeHHMBaTh CBOE TIOBeJleHWe W TIOCTYIIKM CBOUX TOBapHIed C TIO3UI[UH
HPABCTBEHHBIX U TTPABOBBIX HOPM C YUETOM OCO3HAHMUSI ITOC/Ie/ICTBHUI TIOCTYTIKOB;

3) 1{eHHOCTH HAyYHOT'0 TI03HAHUS:

MHPOBO33peHUYECKHE TIPEe/ICTAB/IeHUS O BeEI[eCTBe U XUMHUUYECKOW peakIyH,
COOTBETCTBYIOII[i€E COBPEMEHHOMY YPOBHIO pa3BUTHs HAYKU M COCTaBJISFOII[HE
OCHOBY [jisi TIOHUMAaHUsI CYII[HOCTA HayYyHOW KapTWHBI MHpa, MpefCTaB/ieHusi 00
OCHOBHBIX 3aKOHOMEDHOCTSIX Ppa3BUTHUsSI TPUPOJbI, B3aWMOCBSI3SIX 4Ye/ioBeKa C
TIPUPOTHOM Cpefiol, O PO/ XMMHHM B IMO3HAHWU 3TUX 3aKOHOMEpPHOCTeH;

To3HaBaTe/IbHble MOTUBBI, HallpaB/ieHHbIe Ha TI0/yuyeHre HOBBIX 3HAHWM TI0
XUMHH, HeoOXoguMble g OObSCHEHHS HaO/IofaeMbIX ITPOLIECCOB U SIBJIEHUH,
To3HaBaTe/bHOM, WH(MOPMALIMOHHOW W UWTaTe/bCKOM Ky/JbTYpbl, B TOM YUC/Ie
HaBBIKOB CaMOCTOSITe/IbHOM paboThl € y4eOHBIMM TEKCTaMH, CITPABOYHOM



JIUTEepaTypoy, [OCTYNHbIMA TEXHUUYECKUMM CpelCTBaMU HH(OPMALMOHHBIX
TeXHOJIOTHU;

MHTepeC K OOyueHWI0 U TMO03HaHHWIO, J00O03HAaTeNbHOCTh, TOTOBHOCTb U
CocoOHOCTE K =~ caMoo0Opa3oBaHMIO, TIPOEKTHOM U HCC/Ie/I0BaTeTbCKOU
JesiTe/IbHOCTA, K OCO3HAHHOMY BBIOODY HarpaB/IeHHOCTH U ypOBHsI 00yueHHs B
Jla/IbHeMIIIeM;

4) ¢popMupoBaHus Ky/JIbTYPbI 3l0POBbSI:

OCO3HaHWe I1IeHHOCTU J>KW3HM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOeMY
3[J0POBBIO, YCTAaHOBKM Ha 3/I0pPOBbIMi 00pa3 ’KW3HM, OCO3HAHWE TIOCTe/CTBUN U
HeTpUsITHe BpeAHbIX TIpUBbIUeK (yroTpeOsieHyst a/IKOroJisi, HAPKOTHUKOB, KypPeHusl),
HeobxoauMocT  cobstofleHrss  TipaBUa  Oe30racHOCTH mpu  obpallieHun C
XUMHUUECKUMU Bell[eCTBaMH B ObITY U peanbHON XKU3HHY;

5) TPyAOBOro BOCHUTAHMSA:

VHTEepeC K MPakTUYeCKOMY U3yUeHUI0 NMpodeccuii U Tpy/ia pa3iMuHOro poja,
yBaKeHHe K TPyAy U pe3yibTaTaM TPYZOBOM [eATeSbHOCTH, B TOM YKC/Ie Ha
OCHOBE TIpUMEHEHWs TMpeAMETHbIX 3HaHWW 10 XWMHH, OCO3HAHHBIN BBIOOP
VHAVBU/IyaTbHON TPaeKTOPHH MPOJ0/DKeHHUsT 00pa30BaHus C yUETOM JIMUHOCTHBIX
MHTEPEeCOB U CMTOCOOHOCTH K XUMUH, OOIIeCTBEHHBIX MHTEPECOB 1 MOTPeOHOCTeH,
ycrenHoi npodeccroHaIbHON AesSTeIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMeHHH,
TOTOBHOCTh aZIalITUPOBAThCS B TIPO(eCCUOHAILHOU Cpe/Jie;

6) 3K0/10ru4ecKoro BOCIIUTAHUA:

9KO0JIOTUYEeCKH 1iejiecooOpa3Hoe OTHOIlIeHHWe K TIpUpoJie KaK MCTOUHHKY
)KM3HU Ha 3emJie, OCHOBe eé CyllleCTBOBaHUsI, IOHMMaHWe LIeHHOCTU 3/]0POBOTO U
Ge3omacHoro o6pa3a JKU3HHM, OTBETCTBEHHOE OTHOILIEHHWe K COOCTBEHHOMY
bu3MUeCKOMY M TICMXHYeCKOMY 30pPOBbIO, OCO3HaHWe I[eHHOCTU COOJM0/IeHus
TipaBW/I Oe3011acHOTO TIOBe/leHus TIpY PaboTe C BelljeCTBaMM, a TakKKe B CUTYyalUsX,
YTPO’KAIOIIUX 3/I0POBbIO U >KU3HU JTHO/IeH;

CTIOCOOHOCTH TIPUMEHSITh 3HAHUS, MOydaeMble TIPA W3YYeHUHd XUMWH, IS
pelleHus 3a/lau, CBSI3aHHBIX C OKPY’Karolllel MPUPOJHOW CpeJloH, /Jisi TOBBIIIEeHNS
YPOBHSI  9KOJIOTMUECKOW  KYyJbTypbl, OCO3HaHUsI T/100a/bHOTO  XapakTepa
9KOJIOTMUECKUX TpobsieM M TyTel UX pellleHus TOCPeJICTBOM METOJ0B XHMUHU,
9KO0JIOTMUECKOT0 MBIIILJIeHHs], YMeHHsI PYKOBO/ICTBOBAaTLCS UM B TO3HaBaTe/bHOM,
KOMMYHUKATUBHOM Y COLIMA/IbHOM TPaKTHUKe.

METAITPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe MeTaripeZJMeTHbIX pPe3y/JbTaTOB BBIESIOT 3HAUUMble IS
dbopMrpoBaHUs MUPOBO33peHUsT OOIlleHayuHble TIIOHATHS (3aKOH, Teopwus,
TIDUHLIUI, TUTIOTe3a, (DaKT, CUCTeMa, MPOLeCC, SKCIIePUMEHT U JIPyTroe.), KOTOpbie
WCTIO/Ib3YIOTCSI B eCTeCTBeHHO-HAyUYHbIX YueOHBbIX TpefiMeTax U TI03BOJISIOT Ha
OCHOBe 3HaHUM U3 3TUX MpeAMeTOB (HOPMUPOBATH Ipe/CTaB/ieHUe O 1eJI0CTHON



HayyHOUW KapTHWHe MHpa, U YHUBepCa/ibHble yueOHbIe AelicTBUsA (TI03HaBaTe/bHbIE,
KOMMYHUKaTUBHbIe, peTy/sSTUBHbIE), KOTOpble oOecreurBalOT (HOpMHUpPOBaHUE
TOTOBHOCTH K CaMOCTOSITe/IbHOMY IIJIaHUPOBAHUIO W OCYII[eCTBJ/IEHUIO YyueOHOM
J1esiTeTbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCA/IbHbIE YUeOHbIe el CTBHSs

Ba3oBbie loru4yecKue JeiCTBHs:

yMEeHHUSI WCI0/b30BaTh TPUEMBI JIOTUUECKOTO MBIILJIEHUSI TPH OCBOEHHUH
3HAaHWN: PACKPbIBATb CMBIC/I XUMUUYECKUX TIOHSATHN (BbIZIE/ISITh WX XapaKTepHbIe
TIPU3HAKY, yCTaHAB/IMBaTh B3aWMOCBSI3b C JPYTMMM TIOHSTUSMMU), WCII0/Ib30BaTh
TIOHSATUS AJi1 0OBSICHEHUsI OT/eIbHbIX ()aKTOB U SIBJIEHUM, BbIOMPAaTh OCHOBaHUS U
KpUTEpPUM 151 KnacCU(UKALIMM XUMHUUYECKHUX BeIecTB U XUMHUEeCKUX peakllvi,
yCTaHAB/MBaTh ITPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U MeXAYy OOBeKTaMH H3yUeHUs,
CTPOUTD JIOTUUECKHE pacCyXAeHus (MHAYKTUBHbIE, AeJyKTHUBHBIE, 110 aHATIOTUN),
Jle/1aTh BBIBO/IbI U 3aK/TFOUEHUS;

yMeHHe TpPUMEHSTb B TIpollecce TIO3HAHUS TIOHATHS (TpeAMeTHble U
MeTaripe/iMeTHbIe), CHMBO/IMUeCKre (3HaKOBbIe) MO/Ie/H, UCII0/Ib3yeMble B XUMUH,
1IpeoOpa3oBbIBaTh MIMPOKO MPUMEHsIeMble B XUMHUHM MOJe/IbHbIe TIpe/iCTaB/IeHus —
XUMUUeCKUH 3HaK (CUMBO/ 3JjieMeHTa), XUMHuueckas (opMysa M ypaBHeHHe
XUMUYECKON peaki[iy — MPU pellieHnH yueOHO-TI03HaBaTe/IbHbIX 337lad, C YUETOM
3TUX MO/Ie/TbHBIX TMpe/|CTaB/leHUI BbISB/ISATh U XapaKTepU30BaTb CYIll[eCTBEHHbIe
TIPU3HAKN U3yUaeMbIX 00beKTOB — XUMHUUYECKUX BeIl|eCTB U XUMHUUEeCKUX peaKivi,
BLISIB/ISAITH ~ OOIIe  3aKOHOMEPHOCTH,  TIPUUMHHO-C/Ie/ICTBEHHbIe  CBSI3U U
TIPOTUBOPEUMS B M3yUYaeMbIX ITpPolieccax U siBIeHUSIX.

Ba3oBble Ucc/1ejoBaTeIbCKUe JeiiCTBHSA:

yMeHUe WCII0/b30BaTh TOCTaB/eHHbIe BOMPOCHI B KaueCTBe WHCTPyMeHTa
MO3HaHWS, a TakKKe B KadyecTBe OCHOBBI il ()OpPMHPOBaHUS TUIIOTE3bI TI0
TIPOBepKe MPaBU/IbHOCTH BbICKAa3bIBa@MbIX CY>K/I€HUM;

nproOpeTeHre OIbITa IO TUIAHUPOBAHHIO, OpPTraHM3AllMd W IPOBE/IeHHI0
yUeHWYeCKMX SKCIIepUMEeHTOB, yMeHHe Hab/mojaTh 3a XO[OM MpoIriecca,
CaMOCTOSITe/TbHO TIPOTHO3UPOBaTh €ro pe3ysibTaT, (opMyaupoBaTh 0000IeHUs 1
BLIBO/IbI TIO pPe3y/ibTaTaM IPOBEIEHHOIO OMbITa, UCC/Ie/JOBAaHUsI, COCTAB/IATh OTUET
0 TIpO/iesIaHHOM paboTe.

Pabora c uaopmanmeii:

yMeHUe BbIOMpaTh, aHaIU3UPOBaTh U HWHTEPIIPETUPOBaTh HH(MOPMALIMIO
pa3MUHbIX BUIOB U (OpM TpeZiCTaBeHUs], TI0JyYaeMy0 U3 Pa3HbIX WCTOYHUKOB
(HayuyHO-TIOMYJIIpHasi JUTepaTypa XWUMHUYECKOTO CO/iep)KaHusl, CIPABOYHbIe
rmocobusi, pecypcbl MHTepHeTa), KPUTUUECKH OlIEHHWBAaTh TIPOTHBOPEUMBYIO U
HeJIOCTOBePHYI0 MH(OpMalHIo;



yMeHUe TIPUMeHSITh pa3/MdHble MeTOZbl M 3arpochkl MU TIOWCKe U 0THope
vHGOpMAalMi M COOTBETCTBYIOIIMX [aHHBIX, HEOOXOJAWUMBIX i BBIIOJHEHHs
yueOHbIX Y M0O3HaBaTeJbHBIX 3a/iau Orpe/ie/IEHHOTr0 TUMa, MprobpeTeHKe OMbITa B
o07acTd  HMCTO/b30BaHUSI  MH(POPMAIJMOHHO-KOMMYHHUKATUBHBIX — TEXHOJIOTUH,
OBJIa/leHHe KYJIbTypOl aKTUBHOT'O MCI0J/Ib30BaHUS Pa3/IMUHbIX TTOUCKOBBIX CHUCTEM,
CaMOCTOSITe/TbHO BbIOWpaTh ONTUMATBbHYIO (DOpPMY MpeZicTaB/ieHus UHPOpMaLuu 1
WJUTIOCTPUPOBaTh pelllaeMble 3a/lauyd  HeC/A0)KHbIMUA CXeMaMH, JAvarpaMMaMu,
apyrumu (hopmamu rpayku ¥ X KOMOWHAIUSIMU;

yMeHWe WCI0/b30BaTh M aHaJW3WpOoBaTh B Tipoijecce yuyeOHOM U
WCC/Ie/IOBAaTe/IbCKOW JesiTe/TbHOCTU WH(POPMALIMI0 O BJMSIHAW TPOMBILIIEHHOCTH,
CeJIbCKOTO XO03siCTBa M TPAHCIIOPTa Ha COCTOSIHUE OKpY)Karolllell NpUpPOAHOMN
cpeJpbl.

KoMMyHHKaTHBHbIE YHHBEPCAa/IbHbIe YueOHbIe JeCTBHUSA:

yMeHHUs 3ajlaBaThb BOIpOChl (B XOJe Auanora U (Wid) JUCKYCCUM) TIO
cyliectBy  obcykjaemoil  Tembl, (OpPMYJHMPOBAaTb CBOU  TpeJJIOKeHUs
OTHOCUTEJTbHO BBITIOJTHEHUSI TIPe/IJIOKEHHOM 3a/iaul;

yMeHUsI  TPeJICTaB/sATb  TOJiyueHHble  pe3yJibTaTbl  [103HaBaTe/JbHOU
JesITeTIbHOCTU B YCTHBIX W TIMCbMEHHBIX TeKCTax; JejlaTb Mpe3eHTaLuio
pe3yJIbTaTOB BBIMOJHEHHSI XUMUYEeCKOro 3KcreprMeHTa (/1abopaTOpPHOTO OIbITa,
nabopaTopHO paboThI 10 UCC/IeJOBAHKIO CBOMCTB BellleCTB, yueOHOTro TIPOeKTa);

yMeHUsT y4eOHOrO COTpYAHUUYECTBA CO CBEPCTHUKAMM B COBMECTHOMU
MO3HABaTe/bHOM M MCC/IeloBaTeNbCKOM  JeSiTeIbHOCTA  TPU  pelleHuur
BO3HUKAKIIMX Tpo06/ieM Ha OCHOBe yuéTa OOIIMX WHTepPecOB W COT/IaCOBaHUs
no3urui (06cyxaeHuss, 0OMeH MHEHHSIMH, «MO3TOBbIe IITYPMbI», KOOPAWHALIWS
COBMECTHBIX [IeMCTBUM, oOlpeJie/ieHMe KpUTepHeB TI0 OlLleHKe KauyecTBa
BBLITIOJITHEHHOM PabOThI U APyTHeE).

PerynisiTUBHBbIE YHHBEpPCA/IbHbIE YUeOHbIe JeCTBHSA:

yMeHHe CaMOCTOSITE/IbHO OfpefesisiTh el JesiTe/IbHOCTH, TJIaHUPOBATh,
OCYIIIeCTB/ISITh, KOHTPOJMPOBaTh U TPHU HEOOXOAWMOCTU KOPPEKTHPOBAThb CBOIO
J1esiTeNTbHOCTb, BBIOMPaTh Hanbomee 3(pdeKTrBHBIE CITOCOOBI pellleHusT yueOHbIX U
Mo3HaBaTe/bHbIX 3a/lay, CaMOCTOSITe/IbHO COCTaB/sITh WIA KOPPeKTHPOBAThb
TIpe/IJIOKeHHbI aNrOPUTM  JIeMCTBUM TMPU  BBITIOJIHEHUU 3alaHUM C  YYETOM
TI0/yueH!s] HOBBIX 3HaHWW 00 M3yuaeMbIX OOBEKTax — BeIleCcTBax M pPeakiusX,
OLIeHUBaTb COOTBETCTBHE IIOJYYEHHOTO pe3y/bTaTa 3asB/JEeHHOW LieJid, yMeHue
WCI0JTb30BaTh M aHA/M3MPOBaTh KOHTEKCTHI, TIpejijlaraeMble B YCI0BUHW 3a[JaHUM.

IMPEAMETHBIE PE3YJ/IbTATBHI

B cocraBe TipefIMeTHBIX pe3yJbTaTOB TI0 OCBOEHHIO 00SI3aTe/IbHOTO
coflep>KaHMs, YCTAHOBJIEHHOTO JMaHHOW (enepanbHON pabouei MpoOrpaMMon,
BbI/IE/ISIFOT: OCBOEHHble O0yuarolIMMMCS HayuyHble 3HaHHWS, YMEeHUs U CIrocoObl



JercTBUM, crenuduyeckde a8 TpeAMETHOM o00mactT  «XUMHS», BUIBI
JesiTeIbHOCTU [0 TMOJYyUYeHHWI0 HOBOTO  3HaHWS, €ero HWHTeprnpeTaLyy,
1ipeoOpa30BaHKI0 U MPUMEHEHUIO B PA3/IMUHbLIX YUeOHbBIX U HOBBIX CUTYal[UsIX.

K koHily obyueHusi B 8 K/acce rpeiMeTHbIe pe3y/abTaThl Ha 6a30BOM ypOBHE

JOJDKHBI OTPaXkaTb C(hOPMUPOBAHHOCTH ¥ 00yJaroIUXCsl YMeHU:

e PpacKpbIBaTb CMbIC/JI OCHOBHBIX XMMWUYECKUX TOHSTUU: aTOM, MOJeKYy/a,
XMMUUECKUH 3JIeMEeHT, MPOCTOe BeIeCTBO, CJIO)KHOE BeIeCcTBO, CMeCh
(ogHOpO/HAs U HEOAHOPOAHAsT), BaJIeHTHOCTb, OTHOCUTE/IbHAsi aTOMHasi U
MOJIeKyJisipHasi Macca, KOJIMYeCTBO BellleCTBa, MOJIb, MOJISIpHasi Macca,
MaccoBasi 0/s1 XUMUYeCKOTO 37ieMeHTa B COeZIJUHeHUU, MOJISIPHBIN 00BEM,
OKCH/I, KUCJIOTAQ, OCHOBaHHWe, CO/b, 3/IEKTPOOTPHUIaTe/bHOCTb, CTeleHb
OKHCJIeHUS, XWMHWYecKasi peaklys, KaacCU(PUKalUsl peaklui: peakiuu
COe/lMHEHUs], peaKLWW pa3/ioKeHUs, peaklUUU 3aMellleHUs, peaKLUuu
oOMeHa, 3K30- U SHAOTepMUUECKHe peakliu, TeryioBoi 3¢ deKT peakiuu,
AP0 aTOMa, 3/eKTPOHHBIM CJIOM aroma, aToOMHasi opOuTanb, paflyC
aToMa, XMMHUYecKasi CBsi3b, MOJISIpHAsi M HETOoJIsipHasi KOBaJIeHTHas1 CBS3b,
VOHHAasi CBs3b, MOH, KaTHMOH, aHWOH, PAaCTBOp, MaccoBasi [l0Jisl BellecTBa
(mpoLieHTHast KOHL[eHTpaL1s1) B paCTBOPE;

e W/UIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX TIOHATUU U
TIPUMEHSITh 3TH TOHSITHS MPU ONKMCAHUM BellleCTB U UX NpeBpallleHnH;

e UCMO0JIb30BaTh XUMHWYECKYH0 CHUMBOJIUKY [Jii COCTaBjieHusi (opMy
BEIleCTB U YPAaBHEHUM XMMHUYECKUX PeaKL1K;

e OIpeJieNiITh BaJIEHTHOCTh aTOMOB 3/IEMEHTOB B OMHApHBIX COeAMHEHUSX,
CTelleHb ~ OKHCJIeHUWs ~ 37IeMeHTOB B OWHApPHBIX  COEJUHEHMSX,
TIPUHA/IJIe)KHOCTh BeIeCTB K OMpe/le/IEHHOMY KJ/IacCy COeJMHEeHUW 10
dbopmynam, BHJ XUMUYECKOM CBsI3U (KOBaJieHTHasi M WOHHas) B
HeOpraHu4eCcKrUX COeJIMHeHUsIX;

e packpeiBatb cMbica [lepuoguueckoro 3akoHa [I. WM. MeHgeneesa:
JIEMOHCTPUPOBATh TMOHMMaHWe TMepUoAUYeCcKO 3aBUCUMOCTU CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT UX ToJyiokeHUs1 B [leproaudeckoil cucreme,
3aKOHOB COXpaHEHUsI MacChl BeIeCTB, TOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIDHOTO y4eHUs1, 3aKOHa ABOraJjpo;

e ONUCHIBATb U XapakKTepu3oBaTb TabmuHyto (opmy I[lepuoanueckoit
CUCTEMBbI XMMHUUYECKUX 3JIeMEHTOB: pa3/MuaTh T[IOHSATUSI  «TJIaBHas
noarpyria (A-rpyrra)» u «rnobouHas nogrpynmna (b-rpymnmna)», manbie u
Oosblliie TIEpUOABI, COOTHOCHUTh 0003HaueHWs, KOTOpble WMEITCS B
Tabsuie «Ilepuoguyeckas CuUcTeMa XUMUUecKuxX 3nemeHToB [I. U.
MeHzeneeBa» C UMCJIOBBIMU XapaKTePUCTUKaMU CTPOEHHsI aTOMOB



XUMHUUECKUX 3/IeMEHTOB (COCTaB M 3apsifi spa, o0Iree YKC/IO 37eKTPOHOB
Y pacripeie/ieHNe HX I10 3/IeKTPOHHBIM CJIOSIM);

K/lacCU(UIMPOBaTh XMMUUECKHe 3/1eMeHThl, HeopraHhuueckue BeIlecTBa,
XUMUUecKrde peakiyy (10 UMCAy U COCTaBy YUaCTBYIOI[UX B peakiuu
BelLleCTB, 110 TeryIoBoMY 3(PpdeKTy);

XapaKTepu3oBaTh (OIMUCHIBaTh) OOIMe XUMHUUeCKWe CBOWCTBA BeIleCTB
pa3MUHbIX K/IaCCOB, MO/ITBEPXK/asi OMMCaHKe MpUMepaMy MOJIEKY/ISIPHBIX
ypaBHEHMM COOTBETCTBYIOIUX XUMUUECKUX peaKIUii;

TIPOrHO3UPOBATh CBOMCTBA BEI[eCTB B 3aBUCUMOCTH OT MX KaueCTBEHHOT'O
COCTaBa, BO3MOKHOCTU TIPOTeKaHWs XUMHWUECKUX TpeBpallleHuii B
Pa3MYHbIX YCIOBUSIX;

BBIUMC/IATb OTHOCUTE/IbHYI0 MOJIEKY/ISIPHYIO W MOJISIPHYIO  MacChl
BeII|eCTB, MAaCCOBYHO [IOJIF0 XUMHUYECKOro 3jieMeHTa 10 dopmysie
coeJMHEHUsI, MaCCOBYIO /IO/TIO BellleCTBa B PaCTBOPe, TIPOBOAUTL PACUEThI
10 YpaBHEHHIO XUMUUECKOW peakiiviu;

TIPUMEHSITh OCHOBHBIE Orlepaljiyd MbICTUTE/bHON [lesTeTbHOCTU — aHa/Iu3
1 CHUHTE3, CpaBHeHHe, 0000IeHHe, CHCTeMaTH3al[lio, KIaCCH(pHKALMIO,
BbIsIBJIeHWE TIPUUMHHO-CJIe[ICTBEHHBIX CBsI3el — [jis WU3y4yeHWs] CBOWCTB
BEI[eCTB U XWMHUUECKMX peakIui, eCTeCTBeHHO-HayuHble MeTO/Ibl
Mo3HaHUs — Hab/o/ieHne, U3MepeHWe, MOJeMPOBAaHKe, YKCTIepUMEHT
(peanbHBIM U MBICTIEHHBIN);

C/lefoBaTh ~ TpaBWIaM  TI0/Ib30BaHUS ~ XMMHUYECKOW  TIoCyiol U
nabopaTopHbIM 000py/IOBaHHMEM, a TakKKe TMpaBWwiIaM oOpaileHus C
Bell[eCTBAaMU B COOTBETCTBUU C HWHCTPYKIUSMU TI10 BbITIOJIHEHUIO
nabopaTopHbIX XWUMHWUECKHWX OIBITOB TI0 TIOJNiyUeHHWI0 W COOMpaHHIo
ra3oo0pasHbIX BemlecTB (BOJOpOZila YW KHCIOPOJa), TPUTOTOBJIEHUIO
pPacTBOPOB C OMpejie/IEHHOW MacCOBOM /i0Jied paCTBOPEHHOIO BeIecTBa,
MIaHUPOBaTb U TPOBOAUTH  XUMHYEeCKHWe  3KCIepUMEHTbl  TIO
pAcCII03HAaBaHHIO PACTBOPOB IIe/IouUei ¥ KUC/IOT C MIOMOIIBI0 MHAUKATOPOB
(makmyc, deHosdTanenH, METUIOPAHX U [IpyTHe).

K koH1ly oOyueHusi B 9 K/acce ripeiMeTHbIe pe3y/bTaTbl HA 6a30BOM ypOBHe
JIO/DKHBI OTPa)kaThb CPOPMUPOBAHHOCTD Y 00yUaroIUXCsl YMeHUH:

pacKpbiBaThb CMBICJ OCHOBHBIX XUMHYECKUX TIOHSTUM: XUMUUECKUU
3jIeMeHT, aTOM, MOJeKy/a, WOH, KaTHUOH, aHWOH, MPOCTOe BeLecTBO,
C/IO’KHOEe BeIleCTBO, Ba/IeHTHOCTb, 3J/IeKTPOOTPUIaTe/IbHOCTb, CTeleHb
OKHCJIeHUS], XMMHUeCKasi peaklys, XMMHUUYecKasi CBsI3b, TEIJIOBOU 3¢ deKT
peakiuv, MO/b, MOJIAPHBIA  O00BEM,  PpacTBOpP,  3MEKTPOJIUTHI,
HEe3/IeKTPOJIUThI, 3/IeKTPOJIUTUUECKasl [UCCOLMalUsl, peaklUu HOHHOTO
oOMeHa, KaTa/iu3aTop, XWMWUeCKOe paBHOBecHe, oOOpaTUMble W



HeoOpaTUMble peakI[iH, OKHC/IUTeTbHO-BOCCTAaHOBUTE/IbHbIE DeaKIuH,
OKUC/IUTE/Ib,  BOCCTAHOBUTE/Ib,  OKUCJIEHWE U  BOCCTaHOBJIEHUE,
a/uioTponusi, am(OTepHOCTh, XUMHUYeCKasi CBsi3b (KOBaJleHTHasi, MOHHas,
MeTa/ulnuecKasi), KpUCTa//IMuyecKasl pelléTka, KOppO3us MeTasljoB,
CT/IaBbl, CKOPOCTb XUMHUYECKOW peakiuu, TMpeJesbHO [JOMyCTAMas
koHueHTpauus [TJK BemjecTsa;

WUTKOCTPUPOBaTh B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX TIOHATUU U
TIPUMEHSITh 3T TTOHSITHS MPU ONKMCAHUM BelleCTB U UX NpeBpallleHul;
WCIO/Ib30BaTh XWMMHUYECKYI0 CUMBOJIMKY IS COCTaBjieHUs (hopmyJi
BEILeCTB U YPAaBHEHUM XMMUYECKUX PeaKL1K;

ompe/ie/iATh BaJIEGHTHOCTb U CTeeHb OKUCIEHUSI XUMUUEeCKHUX 3/1EMEeHTOB B
COeJMHEHHAX pa3/IMYHOrO COCTaBa, TPUHAJAJIEXHOCTb BeLIeCTB K
orpeJie/léHHOMY KJ/acCy coeJuHeHWM Mo ¢dopMmynam, BUJ XWMUUeCKOW
CBs3M (KOBajJleHTHasi, WOHHas, MeTa/uIMueckas) B HeOpraHu4ecKux
COeJMHEHHUAX, 3apsi/i MOHA M0 XMMHUYECKOM (popMysie, XapakTep Cpebl B
BO/JJHbIX PACTBOPAaxX HEOPraHWYeCKUX COeJUHEHWH, TUM KPUCTA/LTMYeCKOU
PelEéTKY KOHKPETHOTO BelllecTBa;

packpbiBaTh CMmbICa [lepuoguueckoro 3akoHa [l. W. MeHpeneeBa u
JIeMOHCTPHPOBaTh €ro I[IOHMMaHWe: OIWChbIBaTh W XapaKTepHu30BaThb
TabmuHyto ¢opmy IleproguUecKoil CUCTEMbl XUMUUECKUX 3JIeMEHTOB:
pa3nuuaTh TIOHATUS «TJaBHas TMoArpymnmna (A-rpymma)» U «mobouHas
noarpynna (b-rpynma)», Manbie U GosbliiMe TMepUOAbl, COOTHOCUTH
o003HaueHusl, KOTOpble WMEITCS B TIePUOJUYECKON Tabsuie, C
UYMC/IOBBIMM ~ XapaKTePUCTHKaMW  CTPOEHUS  aTOMOB  XWUMHYECKHUX
yjieMeHTOB (COCTaB W 3apsj sapa, oO0iee UWCIO 37eKTPOHOB U
pacripefiejieHe UMX TI0 37eKTPOHHBIM C/0sIM), OOBSICHATH 0OIIMe
3aKOHOMEPHOCTU B M3MEHEHWH CBOMCTB 3/7IEMEHTOB U UX COeJUHEHU! B
rpejiesiax MaJjiblX MEPUO/IOB U IJIaBHBIX MOATPYNN C YUETOM CTPOEHUST UX
aTOMOB;

K/IaCCU(ULIMPOBaTh XMMUUECKUe 3J1eMeHTbl, HeOpraHhuyeckre BelecTBa,
XMMUUecKre peakiuu (M0 YMC/Iy M COCTaBy y4YacCTBYIOLIMX B peakiyuu
BeILIeCTB, MO TerJIOBOMY 3((}eKTy, M0 W3MEHEHUIO CTereHer OKUCIeHUs
XUMUYECKHX 3JIEMEHTOB);

XapaKTepu3oBaTh (OMMCHIBaTh) 0O0IIMe U crelu@uueckre XUMHUeCKUe
CBOMCTBA TIPOCTBIX UM CJIOXKHBIX BeLECTB, TMOATBEpPXKJasi OIMHUCaHKe
rpUMepaMU MOJIEKY/ISIDHBIX W WOHHBIX YPaBHEHWW COOTBETCTBYIOILIUX
XMMMWYECKUX PeaKI[ui;

COCTaBJ/IATb ypPaBHEHHUs 3J€KTPOJUTUUYECKOM [AUCCOLMALMUA  KUCJIOT,
11eJI0Ye U COJiel, MOJTHbIe M COKpAIlléHHbIe YPaBHEHHsI peakLMi HOHHOTO



oOMeHa, ypaBHeHUs peakluid, TOATBEP)KAAIOIIUX CYI[eCTBOBAaHUE
TeHeTHUYeCKOU CBSI3M MeXK/y BelljeCTBaMU Pa3/InYHbIX KIaCCOB,;
PaCKpbIBaTh CYIIHOCTb OKHUC/UTETHbHO-BOCCTAHOBUTE/BHBIX — PeaKIvid
TOCPe/ICTBOM COCTaBJIeHUS 3/IEKTPOHHOTO OanaHca 3TUX peakLui;
TIPOrHO3UPOBAaTh CBONCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOEHUs,
BO3MOXXHOCTH TIPOTEKaHUs XUMHUECKUX TIpeBpall[eHuil B pa3UUHbIX
YC/IOBUSIX;

BBIUMCJIATE OTHOCUTENBHYIO MOJIEKY/ISIPHYIO M MOJIIDHYIO  Macchl
BeII[eCTB, MAaCCOBYHO [IOJIF0 XHUMHUYECKOro 3jieMeHTa 10 dopmyse
coeMHEHMsI, MaCCOBYIO /IO/TIO BellleCTBa B PaCTBOPe, TIPOBOUTL PACUEThI
TI0 ypaBHEHUIO XUMUUECKOU pPeaKIvy;

cobmofaTh  TpaBWa  T0/Ib30BaHUS ~ XUMHUUYECKOW  TIOCyoM U
nabopaTopHbIM  000py/ZOBaHMEM, a TakXke IIpaBWia oOpalleHus C
BeIleCTBAMM B COOTBETCTBUM C WHCTPYKLMSIMH T10 BBITIOJIHEHHIO
nabopaTOpPHbIX XWMUYECKUX OINBITOB TI0 TIOJYYEeHUI0 U COOUpaHUIO
ra3o000pa3HbIX BelllecTB (AMMHaKa U YIJIeKHUCIOro ras3a);

TIPOBOAIUTbL  PeakKI[iH, TOATBEep)KAAIIIe  KaueCTBEHHBIA  COCTaB
Pa3/IMYHBIX BeIeCTB: PACIIO3HABATh OMBITHBIM MYyTEM XJIOpUJ-, OpoMuUj-,
vuoauA-, KapboHat-, Qocdar-, cumukar-, cyab@ar-, TUIPOKCHU[-WUOHBI,
KaTUOHbI aMMOHMSI Y WOHBI M3yueHHBIX MeTaslIOB, MPUCYTCTBYIOLUE B
BO/IHBIX PaCTBOpPaxX HEOPTaHUUECKHX BeIleCTB;

TIPUMEHSITb OCHOBHbIE OTlepal[ii MBICJIUTE/IbHOW /leATeTbHOCTH — aHa/ln3
W CUHTe3, CpaBHeHMe, 0000ieHre, CHCTEeMaTH3alUi0, BbISBIEHHUE
MIPUYMHHO-C/Ie/ICTBEHHBIX CBsi3ell — [jI WM3yueHUs CBOWCTB BeLeCTB U
XUMHUUECKUX Deakiui, eCcTeCTBeHHO-HayuHble MeTOZbl TI03HAaHUS —
Hab/to/leHre, U3MepeHue, MOJe/TMpOBaHue, SKCTepuMeHT (peanbHBIA U
MBbICJ/IEHHBIM).



TEMATNYECKOE IVNTAHUPOBAHUE

8 K/TACC
KonnyecTrBo uacos
No HaumeHoBaHMe pa3je/ioB U OneKTpoHHbIe (H(POBEHIE)
KoHTpo/ibHBIE IIpakTHuecKkue
n/n TeM NPOorpaMmabl Bcero oOpa3oBaTe/IbHBIE PecypChl
padoThI padoThI
Pa3pgen 1. IlepBoHava/ibHbIE XUMHUYECKHEe TOHATUA
XuMust — Ba)kHasi 00/1aCTh

11 eCTeCTBO3HaHUA U 5 ) bubmoreka LJOK

' TpaKTUYeCKOM JiesiTeTbHOCTU https://m.edsoo.ru/7f41837¢

yesioBeKa

1o BemectBa u xvimmueckue 15 1 bubmoreka IIOK

' peaximu https://m.edsoo.ru/7f41837¢

Wtoro no paspeny 20

Pa3pgen 2. BaxkHeliye npejcTaBUTe/IM HEOPraHMUeCKUX BellecTB
)1 Bosgyx. Kucnopog. ITonsitue 6 bubnuoreka LIOK

) 006 okcugax https://m.edsoo.ru/7f41837¢
59 Bopopoga.Ilonsitue o kuciorax 3 1 bubnuoreka LIOK

' U COJIAX https://m.edsoo.ru/7f41837¢
53 Boga. PactBopel. [ToHsiTHe 006 c 1 1 bubmmoreka IIOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837c
54 OcCHOBHBI€ K/TacChl 1 1 1 bubmuoreka IIOK

) HeopraHuueCcKux CoeMHeHUMN https://m.edsoo.ru/7f41837c

Wtoro no paspeny 30

Paspgen 3. Ilepuoanueckuii 3akoH u Ilepuoguueckas cucremMa xumnueckux 371eMeHToB /[I. 1. MeHpienieeBa. CTpoeHue aTOMOB.

XumMuueckas cBfi3zb. OKHC/INTE/ILHO-BOCCTAaHOBUTE/ThHbIE pPeaKnuu




[TeproanuecKuii 3aK0H U
[Mepuouueckasi cucremMa

bubmioreka LJOK

3.1 7
XAMUUYEeCKHX 3yemeHToB [, 1. https://m.edsoo.ru/7f41837c
MengeneeBa. CTpoeHue aToma
XuMHnuyeckast CBSI3b.
3.2 OKUC/IUTEIEHO- 8 Bubmotexa [OK
) https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTE/IbHbIE peaki[uu
bubmoreka IIOK
Wroro nio pasperny 15 https://m.edsoo.ru/7f41837c
Pe3epBHOE BpeMmd 3 Bu6morexa HOK
P P https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




9 K/IACC

KosmuecTBO yacoB J/IeKTPOHHBbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne i/ KoHTpo/1bHBI IIpakTHyeckue
NMPOrpamMMblI Bcero oOpa3oBare/IbHBIE
e paboTbI paboTbI
pecypchbl
Pa3zpen 1. BenjecTtBo u xXuMnu4yeckue peaknuu
11 [ToBTOpEHMe U yriybeHre 3HAaHUH c 1 Bubmoreka IIOK
' OCHOBHBIX pasziesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1o OcCHOBHBIE 3aKOHOMEPHOCTU XUMUUECKUX 4 bubmoteka LIOK
' peaxwuii https://m.edsoo.ru/7f41a636
13 OJIEKTPOJIUTUUECKast AUCCOLMaLIS. 3 1 1 bubnuoreka IIOK
) XuMHUeCcKue peakLiii B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro nio pasgeny 17
Pa3pgen 2. HemeTa/libl U UX COeAUHEHHUS
51 OO0111ast XapaKTepUCTHKa XUMUUECKIX 4 1 Bubmioreka IIOK
) seMeHTOB VIIA-rpymrsl. ['ajoreHst https://m.edsoo.ru/7f41a636
OO0111ast XapaKTepUCTHKAa XUMUUECKIX
) bubmoTeka 1IOK
2.2 3meMeHTOB VIA-rpyrmel. Cepa u eé 6
https://m.edsoo.ru/7f41a636
CoeJuHeHUst
OO0111ast XapaKTepUCTUKA XUMHUECKUX
2.3 snemeHTOB VA-rpynmnsl. A3oT, hochop u ux 7 1 Bubmmorexa TTOK
) PYTHIRL: ’ P https://m.edsoo.ru/7f41a636
CcoeJUHeHUsI
OO0111ast XapaKTepUCTUKa XUMUUECKUX
2.4 snemMeHTOB [VA-rpymmsl. Yriepog v 8 1 2 Bubmotexa OK
) . Py ’ oA https://m.edsoo.ru/7f41a636
KPeMHUM U UX COeJUHEHUSsI




Nroro nio pasgeny

25

Pazpgen 3. MeTa/iabl U UX COeJUHEHUS

. bubmoreka LIOK
3.1 Obue cBoidcTBa MeTanI0B 4 https://m.edsoo.ru/7f41a636
. bubnuoreka IIOK
3.2 BakHemIe MeTa/lJIbl M UX COeJUHEHUS 16 https://m. edsoo.rw/7f41a636
Wtoro no pa3zpeny 20
Pa3pgen 4. Xumus 1 okpyKawujasi cpeja
4.1 BelniectBa 1 MaTepuabl B )KU3HHU Ue/lOBeKa 3 Bubmorexa [OK
) . P https://m.edsoo.ru/7f41a636
Wtoro no pa3peny 3
PesepBHOe BpeMmst 3 Bubmorexa OK
P P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 68







